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1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
MeTonudeckoii KOMUCCHU M HAKOIUICHHBIM OTBITOM MPENOJaBaHusl AUCHUILTUHBI Kadenpoi
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3YyYeHUe TUCIUILIMHEI B TeueHue 1 cemectpa.

HMucuunnuna «buonozuueckue HaAHOCMPYKmMypol» OTHOCUTCA K  00s3aTeNbHBIM
TUCITUIIMHAM YacTd, GOpMHUPYEeMO ydyacTHUKaMU 0Opa30BaTENbHBIX OTHOILICHHH, MUCIUTUIHH
yuebHoro muaHa. IIporpamMma JUCHUIUIMHBI TpPEANOiaraeT, 4YTo OOydaroluecs HUMEIOT
TEOPETUYECKYIO0 U MPAKTHYECKYIO MOATOTOBKY B 00JIaCTH OOIIEH M HEOPraHMYECKOM XUMUH H
OPraHNYEeCKON XUMHH.

Heab THCHUMIMHBI: 03HAKOMUTH CTYJCHTOB C OCHOBHBIMH KJIACCAaMHU OHMOJIOTHUYECKUX
MOJIEKYJI, UX CTPOEHUEM U (PYHKLIUSIMH, 1aTh MOHITHE O CTPOCHUU U (PYHKIMSIX OMOIOTUYECKUX
HAHOCTPYKTYP B )KMBOH IPUPOJIE HAa IPUMEPE IHEPTETHUECKUX MPOLIECCOB B KIETKE, MMPOLECCOB
TeHepUPOBAHNUS, BOCIIPUATHUS U Mepeadu CUTHAJIOB, MEXaHUYECKOTO JIBHKEHUS.

3agauyu AUCHMILIMHBIL:

— O3HAKOMJICHHE CTYIEHTOB C OCHOBAMH IIUTOJIOTUU U BUPYCOJIOTHH;

— (opmupoBanue y o0yJarommxcs TIyOOKMX W CHUCTEMATUYECKUX 3HAHUU B 00OIacTw
OMOXMMHH, B TOM 4YHCII€ 10 OCHOBHBIM KjaccaM OHOJIOTMUECKHUX MOJIEKYJ, UX CTPOCHHIO U
yHKIHAM;

— BBIPa0OTKa Ha 3TOM OCHOBE CHCTEMHOTO MOAX0/Aa K TOHUMAaHUIO0 ()yHKITMOHUPOBAHHUS
OMOJOTHYECKUX HAHOCTPYKTYP B JKMBOM HPHUPOJE HA MPUMEPE SHEPreTUYECKUX IPOIIECCOB B
KJIETKE, MPOIIECCOB TI'C€HEPHUPOBAHMSA, BOCHPUATUS M TMEpelaydl CUTHAJIOB M MEXaHMYECKOTO
JIBUKCHHUS;

— (opmupoBaHHE  CIIOCOOHOCTH  OPHUEHTHPOBAThCSI B HAYYHOW  JIMTEpaType,
MOCBSIICHHONH MEIUIIMHCKUM M OHMOJOTHYECKHM TPUIIOKEHUSM HAHOTEXHOJOTHMH W BECTHU
JTUAJIOT U COTPYTHUYECTBO C MPEACTABUTEIIMU MEIUIIMHCKUX U OMOJIIOTMYECKUX HAYK.

PabGouass mporpamMma AHCHUIUIMHBI MOXET OBITh peaau30BaHa C MPUMEHEHHEM
JMIEKTPOHHBIX O00pA30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOTO OOyuYeHHUs TMOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVINHBI

N3yuenne JUCLUIIAHBI HaIpPaBJIEHO Ha npuolOpereHue CIIEYIOIINX
npogeccHOHATBHBIX KOMIIETCHIHI U HHAMKATOPOB HX J0CTHKEHHA:



OcHoBanue

3amaua i} OBBEKT I OGIACTE Ko i Kon n naumeHoBanue (mpodeccroHambHbII
npogeccuoHaTbHON MH/UKATOPA JTOCTHKECHHUS CTaH/apT, aHAIHU3 OIIbITA)
3HaHUSA HanMmeHoBaHue [1K
EATEIILHOCTH [IK O06001IeHHbIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccHoOHAIbHON 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEILCKUIA U PACYETHO-AHAJIMTHYeCKUI
1. «cbop wu  aHanmu3 | - OCHOBHBIC tunsl | IIK-1 Criocoben IIK-1.1 3HaeT OCHOBHBIE Amnanu3z TpeboBaHU K
JAHHBIX O CYIIECTBYIOIIUX | HAHOMATEPHUaJIOB U | IPOTHO3UPOBATh BIUSHUE 3aKOHOMEPHOCTH U npodheccuoHaTbHBIM
TUIax U MapKax | HAHOCHCTEM MUKpO- U HaHO- MacmTaba | IpUMephl BIUSHUS MUKPO- | KOMIICTCHIIUSM,
HaHOMAaTepHaJioB U | HEOpraHUYECKON Ha MEXaHUYeCKHe, U HaHO- MaciuTaba Ha IPEIbABISIEMBIM K
HaHOCHCTEM, ux | (METaNIMYeCKUX U | (pu3HUecKrue, XUMUYECKUE H | MEXaHUYECKUE, BBIMTYCKHUKAM HAIMPaBICHU
CTPYKTypE€ U CBOICTBaxX | HEMETANIMYECKUX ) U | Apyrue CBOMCTBa BEIIECTB U | GU3NYECKUE, XUMUYECKUE U | TIOJTOTOBKU Ha PhIHKE
MPUMEHUTETHHO K | OpraHu4ecKoi MaTepHaoB JpyTUe CBOICTBA BEIIECTB U | Tpy/a, 0000IIeHne
PELICHHUI0 TOCTaBIEHHBIX | (MOJTMMEPHBIX, MaTepuasoB 3apy0eKHOTO OTbITA,
3aJa4 C KCIIOJIb30BAaHUEM | YIIIEPOTHBIX ) PUPOIBI, IPOBEICHUS KOHCYIbTAlUN
0a3 TAHHBIX U | TBEpbIE, KUIKUE, C BeAYIIMMHU
JUTEPATYPHBIX refneoOpasHele, pabotoxarensamu,
HCTOYHUKOB; a’pO30JIbHBIE, BKJIIOYAst 00beAMHEHUSIMU
2. y4yactue B paboTe | HAaHOIJICHKH u paboToxmareneit oTpaciu, B
TpyMIbI CHEIHNAJIMCTOB | HAHOCTPYKTYPUPOBaHHbBIE KOTOpO# BOCTpeOOBaHbI
npu BBITIOJTHCHUH | TIOKPBITHS; BBIMTYCKHUKH B paMKax
JKCIIEPUMEHTOB, - METO/bI UCCIIEOBAHUM, HaIpaBJIeHUs IOTOTOBKH.

MPOBCACHUIO PpacdeTOB H

00paboTke ux
pe3yabTaToB o
CO3JIaHUIO, MCCIIEIOBAHUIO
u BBIOOPY
HaHOMAaTepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCILTYaTaIluOHHBIX

XapaKTEPUCTHK c

IIOMOIIBbIO KOMIIJICKCHOI'O

WCIIBITAHUH, TUATHOCTUKH U
KOHTPOJIS KaueCcTBa
HAHOMAaTEPHAJIOB,
nosry(habpuKaToB,
3aroTOBOK JIeTaleH U
W3JICTUHA Ha BX OCHOBE,
TBEPABIX, KUJKUX,
reseo0pa3HbIX U
a’PO30JIbHBIX HAHOCUCTEM,
METObI TUArHOCTUKH U

[TpodeccrnonanbHbIi
cranaapt 26.006
«CrennasucT Mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa TpyJa u




aHalM3a CTPYKTYphl H
(bU3HKO-MEXaHUYECKHX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOWYHUBOCTH K
BHEIITHUM BO3JICHCTBUSM;
3.  cbop Hay4HO-
TEXHUYECKON
nH(poOpMaIuu 1Mo TeMaTuKe
JKCIIEPUMEHTOB TUIS
COCTaBJICHUS 0030pOB,
OTYETOB W  HAYYHBIX
nyonuKamui, ydJacThue B
COCTaBIICHUH OTYETOB TIO
BBIMIOJTHEHHOMY 33/1aHHUIO.

aHaJIn3a HAHOJUCIICPCHBIX
HacCTHll, HAHOIIJICHOK 1
HaHOCHCTCM.

COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaeparnuu oT
08.09.2015 No 604H.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pHUKAUU — 6)

B: Hayuno-texnuueckas
paspaboTka u
METOUYECKOE
COIPOBOXKICHHE B 00JIACTH
CO3/1aHUSA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanMpUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«CrenuanucT Mo
M3MEPEHUIO TapaAMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYpY,
YTBEPKICHHBIN IPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUAThI
Poccuiickoit @eaepanuu oT

5




«7» cents6ps 2015 .
Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napaMeTpoB U
Moau(HUKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJTM(pHUKAIUU — 6)

4, cOoop w aHAIM3
JAHHBIX O CYIIECTBYIOLIUX
THTAX " MapKax
HaHOMAaTEpHAJIOB u
HaHOCHUCTEM, ux
CTPYKTYPE H CBOWCTBax
IIPUMEHUTEIBLHO K

PCHICHHUIO TTOCTAaBJICHHBIX
3aJa4 C HCIIOJIB30BaHUECM

0a3 JTAHHBIX u
JUTEPATYPHBIX
HUCTOYHUKOB;

5. ywactue B pabote
TPYIIIIBI CHEINAIMCTOB
npu BBITTOJTHEHUN
JKCIIEPUMEHTOB,
NPOBEICHUIO PACUYCTOB U
obOpaboTke ux
pe3yabTaToB o
CO3/IaHHIO, HCCIIETOBAHUIO
u BEIOOPY
HaHOMAaTEePHAJIOB u
HAHOCHCTEM, OIICHKE

- OCHOBHBIE THUIIBI
HaHOMAaTepHaJoB u
HAHOCHUCTEM
HEOPraHUYeCKOU
(MeTaTYecKux "
HEMETAJUTMYECKUX ) 151
OpraHNYEeCKOU
(TONMMEpHBIX,

YTIIEPOTHBIX ) TIPUPO/IBI,
TBEpJbIE, KUJIKHUE,
reneoOpasHebIe,
a’pO30JIbHBIE, BKJTIOYAs
HAHOTLJICHKU u

HaHOCTPYKTYPUPOBAHHBIE
TTOKPBITHS;

- IPOIIECCHI MOJTYYCHUS,
00paboTku 1 MoauduKauu
HAHOMATEPHAJIOB, BKIIOYAs
HAHOCTPYKTYPHBIC TIICHKH

n MTOKPBITHS,
nosry(habpuKaToB,
3ar0TOBOK JeTaneu 7

W3IeNuid Ha WX OCHOBE, a

IK-3 Cnocoben
MPUMEHATH OCHOBHBIE THIIbI
HaHOMaTEpPHUAaJIOB U
HaHOCUCTEM
HEOPraHUYECKOU U
OPraHUYeCKOW MPUPOJIBI,
BKJIIOYAsi HAHOTUICHKHU U
HAaHOCTPYKTYPUPOBAHHBIE
MOKPBITHS, BIAJIEET
HaBbIKaMU BBIOOpA TaKUX
MaTepHayioB s 3aJJaHHbIX
YCJIOBUM 3KCIUTyaTalllH C
y4eTOM TpeOOoBaHUIA
TEXHOJIOTUYHOCTH,
SKOHOMUYHOCTH,
HaJEKHOCTH U
JIOJITOBEYHOCTH

ITK-3.1 3HaeT OCHOBHBIE
(U3UKO-XIMUYECKHE,
9KCIUTyaTallMOHHBIC U
TEXHOJIOTUYECKUE
XapaKTEePUCTHKH
HaHOCTPYKTYPHUPOBAHHBIX
MaTepruaioB

AHnanu3 TpeGoBaHUN K
pohecCuOHATBEHBIM
KOMITCTEHITHSIM,
NPEIbSBISEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJITOTOBKU Ha PHIHKE
Tpyna, 00001eHne
3apy0eKHOTO OTBITA,
NPOBE/ICHUST KOHCYIbTAIUN
C BEAYIIHUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboTtoaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKax
HaIpaBJIEHUS TTOJITOTOBKH.

[IpodeccronanbHbIit
cranaapt 26.006
«Crenuanuct no
pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX




IKCIUTYaTalluOHHBIX
XapaKTEePUCTHK c
MOMOIIBI0  KOMILJICKCHOTO
aHaJIM3a CTPYKTYpBl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JIPYTUX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
6. cbop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCTIIEPHUMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33J[aHHUIO.

TaKKe TEXHOJOTHYECKHE
MpoIecchl €  y4acTHEM
HaHOCprKTypI/IpOBaHHBIX
cpen;

- HOpMaTI/IBHO-TGXHI/I‘-IeCKaSI
JTIOKYMEHTAITUS U CHCTEMBI
cepTU(HUKALIH
HaHOMAaTEPHUAJIOB U U3ACIIHI
Ha VX OCHOBE, IIPOTOKOJIBI
X0J1a ¥ PE3yJIbTaTOB
JKCIIEPUMEHTOB,
JIOKYMEHTAITUS 110 TEXHUKE
0€30IMacHOCTH U
0€e30I1aCHOCTH
KNU3HCACATCIBbHOCTHU.

MaTepUajoBy,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKACHHE
pa3paboTku
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMuYecKas
pa3paboTka u
METOUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(UKAITUHN —
6)

[IpodeccronanbHbrit
cranaapt 40.104
«Creuuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (pHUKAIIIN CBOKCTB
HAaHOMAaTEpPHAJIOB U

HAaHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M




Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUaJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namo:
- CTpOCHHE, CBOMCTBA U OHMOIOTHYecKre (PYHKIIMU OCHOBHBIX KIacCOB OMOMOJIEKYIT;
- cTpoeHue U paboTy Hanboiee BAXKHBIX OMOJIOTUUECKUX HAHOCTPYKTYD;
- MOJICKYJSIpPHBIE MEXaHWU3Mbl BOCIPHUATHS, MEpeAadyd M MpueMa HHPOpPMAIMH B KUBBIX
CUCTEeMaXx;
- MOJICKYJISIpHbIE MEXaHU3MBbI ITOJIyUYEHHs U XpPAaHEHHUsI SHEPTUH B )KUBBIX CUCTEMAX;
- MOJIEKYJISIPHbIE MEXaHNU3Mbl MEXaHUYECKOTO JIBUKEHUS B )KUBBIX CHCTEMAX;
Ymemy:
- BHUJAETHb TMEPCIEKTUBbl BO3MOXKHBIX OHOJOIMUECKHUX, MEIUIUHCKUX M 3KOJOTHYECKHX
NPUIIOKEHUN HAHOTEXHOJIOTHH;
— CaMOCTOSITEIbHO OpPUEHTHUPOBATHCA B JIUTEpaType, IOCBSIIEHHON MEIULIHUHCKUM H
OMOJIOTHYECKUM MPUIIOKEHUSIM HAHOTEXHOJIOTHH;
- BECTH JUAJIOT U COTPYIHUYECTBO C NMPEACTABUTEIAMU MEAUIIMHCKUX U OUOJIOTMYECKUX HAYK;
Braoemy:
- HaBbIKAMHM AaHaJIM3a HAyYHO-TEXHHYECKON JHUTepaTyphl B 00JacTH CTPOEHHMsS, CBOWCTB,
(GyHKUIMH ¥ BO3MOKHOTO TPUMEHEHHSI HAHOCTPYKTYP OHOJIOTMYECKOTO IPOUCXOKACHUSI.
- CHOCOOHOCTBIO HCIIONIB30BaTh Ha NPAKTHKE 3HAHHUA O CTPOCHUU U (PYHKIIMOHUPOBAHUU
OMOJIOTHYECKUX HAHOCTPYKTYP, B TOM YHCJIE IIPHU pa3pabOTKe HOBBIX HAHOMATEPUAIIOB.

3. OFbEM JUCIHUILJIMHGLI M BUJAbI YYEFHOU PABOThI

O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTbl Axax | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 5,0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OJTOTOBKHU - - -
[Tpaxtrueckue 3ansatus (113) 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HCJIE B pOPME MIPAKTUUECKON OJTOTOBKHU - - -
CamocrosiTesbHast padoTa 3,22 116 87
KoHnrtakTHas camocTosTenbHas pabora 322 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI ’ 115,6 | 86,7
Bua koHnTpoJs: 3adeT ¢ OLEHKOM




4. COAEP)KAHUE JUCIIUITJIMHbI

4.1. Pazgeapl AMCOMIIMHLI U BUABI 3aHATHH

AKazeM. 4acoB

Ne /i Paznen qucuMmIHHbI BT.9. B Mpak. BT.4.B Cam.
Bcero dbopme nip. | Jleknun 3am. ¢opme np. pabora
NOJAT. MOAT.
1 Pa3zgen 1. OcHOBBI OMOXHUMHUH, IATOJOTHH U 18 ) 4 4 ) 10
BHPYCOJIOTHH
1.1 | BBenenue 7 - 1 1 - 5
1.2 | Kiietku 1 Bupychl 11 - 3 3 - 5
2 Pa3gen 2. OcHOBHEIE KJIACCHI OMOJOrHYECKUX 30 3 18 18 3 44
MOJIEKYJI
2.1 | benkoBble HAHOOOBEKTHI 27 3 6 6 3 15
2.2 | YrneBoiHbIE HAHOCTPYKTYPBI 10 - 2 2 - 6
2.3 | Jlunuael u GMOTOTHYECKIE MEMOPAHbI 16 - 4 4 - 8
2.4 | HanocTpykTypa U GyHKIIUU HYKJIEHHOBBIX KHUCIIOT 27 - 6 6 - 15
3 Pazgen 3. MouJexyJsipHble MeXaHHU3MBbI 46 1 10 10 1 2%
(pyHKuMOHUPOBaHUS OMOJTO0THYECKUX HAHOCTPYKTYP
3.1 | MonekynspHble MEXaHU3MbI BOCTIPUATHUS U TIepeadn
18 - 4 4 - 10
nHpopmaruu
3.2 | MexaHnueckoe JBUKEHUE 5 - 1 1 - 3
3.3 | MonekynsgpHble MEXaHU3MBbI ITPEBPALIICHUS SHEPTUU U 18 i 4 4 i 10
BEIIECTBA B JKUBBIX CUCTEMAX.
3.4 | JlocTH>KEHUS U IEPCIIEKTUBBI Pa3BUTHS 5 1 1 1 1 3
HaHOOMOTEXHOJIOTHH
IToaroroBka k 3auety 36 - - - - 36
dopma KOHTPOJISI — 3a4€T C OLCHKON
Bcero yaco 180 32 32 4 116

10




4.2 Conepxxanue pa3aejioB QM CIUATIINHbBI

Pa3nes 1. OcHOBBI OMOXHMMHH, IUTOJOTHH M BUPYCOJIOTHH

1.1. Beegenne. CoOTBETCTBHE pa3MEPOB HAHOYACTHUIl U OMOJIOTHYECKUX HAHOCTPYKTYD.
CBsi3b OHMOXMMHUU U HAHOTEXHOJOTWMH. buommmerunka. OOBEKTHI H3Y4YCHHS] OHOXHMHHU.
buonoruueckne oObEKTHl KaKk HAHOCTPYKTYPbl U HAHOMAIIMHBI. DJIEMEHTHBIM COCTaB MKUBBIX
opraan3mMoB. Ocobast poib BOJIBI ISl )KUBBIX OPTaHU3MOB.

1.2. Kuerku um BHpycbl. OCHOBBI KJIETOYHON TeopuH. [IpoKapuoThl M 3YKapUOTHI.
Crpoenue, (pyHKIMHM M XapakTEpHBIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHHEe BUPYCHBIX
gactull. Kmaccudukanus BupycoB. B3ammopeiicTBue BUPYCOB C KIETKOW. JIM30TCHHBIA H
JUTUYECKUN MyTh. BUPYyCHI Kak TPUPOHBIE HAHOMAIIIUHBI.

Pa3znes 2. OcHOBHBIE KJIACCHI OMOJIOTHYECKUX MOJIEKY.JI

2.1. BeiakoBble HAaHOO0BEKTbI. AMHHOKHCIOTBHL: OIpeneneHue, oomas Qopmya,
ONTUYECKas aKTUBHOCTb. buonormyeckue (yHKkunu amMuUHOKUCIOT. CTPyKTypa aMHHOKHUCIOT.
Hesamenumbie aMuHOKHUCTOTHL. CTPYKTypa v OMOOTUYECKUE (PYHKITHH METTHIOB.

buonoruueckue QyHKIMHM, XapakTEpHbIE pa3Mepbl MOJIEKYJd O€NKOB. YPOBHH
OpraHM3alui CTPYKTYypbl OenkoB. JleHarypaius. HaHOCTpyKTypa KOJIJIareéHOBBIX BOJOKOH.
Crpykrypa u QyHkiuu remorioonna. CTpykTypa 1 QyHKITUH UMMYHOTJIO0YJIMHOB.

Omnpenenenue, HOMEHKIaTypa U kiaccudukanus depmentoB. OcoOEHHOCTH ACHUCTBUS
dbepMeHTOB Kak KaTanu3aTopoB. CTPOCHHE aKTUBHOTO IIeHTpa hepMeHTOB. MexaHu3M JIeUCTBUS
dbepMeHTa - Teopusi MHAYIUPOBAHHOTO COOTBETCTBUA. OCHOBBI (PEPMEHTATUBHON KUHETHKH:
BIUsSHUE Temreparypbl, pH, koHneHnTpamuu depmenta u cydcrpata. YpaBHeHne Muxasnimca-
MenTen. Perymsimuss akTUBHOCTH  (EPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE
UHTHOMpOBaHUE, aJJIOCTEpUUEcKas peryisnus, KoBajieHTHas Moaudukauua. Kackan
(hepMEHTAaTUBHBIX PEaKINil Ha IPUMEpPEe CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsr kodepmenToB. DYHKIMH BHUTAMHUHOB KaKk KO(EPMEHTOB.
Hpyrue ¢pyHKIIMN BUTAMUHOB. [IpriMepbl BATAMUHOB. ABUTaAMIHO3.

2.2. YrJjeBogHble HAHOCTPYKTYPbI. CTpoeHHEe U OHoJIOTUYECKHEe (QYHKIIUHA YTIIEBOJIOB.
Momnocaxapuaesl. CTpyKTypHass M ONTHYECKas HU30MEpPUS MOHOCAXapUIOB, JUHEUHBIE W
nukiuueckue (opmbl. Jlucaxapuabsl — caxapo3a W sakTo3a. [lommcaxapuabl: ILeNI003a,
KpaxMmaj, IJIMKOT€H, WHYJIWH, XWUTHUH, THAJIypOHOBas Kuciora. HaHocTpykTypa KIeTOUYHOMH
CTEHKHU PaCTCHHIA.

2.3. Jlunuabl u  Ouosiormyeckue MemOpanbl. buonormueckue GyHKIMH U
knaccuukanus unuaoB. JKupHble KUCHOTHL. Tpurmunepunbl. Bocku. dDocdomumnuas.
Crepounpl, xonecreput. Kaporunonast. TepneHsi.

HanocTpykTypa KieTodyHOW MeMOpaHbl — JIMIUIHBIA Oucioi, nepudepuyeckue u
UHTETpasibHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TPaHCHOPT: MpocTas U
obneryennas nudQysus, aKTHUBHBIM TpaHCopT. Mexanusm neiicteus Na'/K'-macoca. Ponb
MOHHBIX KaHAJIOB B MMPOBEJACHUU HEPBHOTO UMITYJIbCA.

2.4. HanocTpykrypa M (QYHKIHH HYKJIEHHOBBIX KHCJIOT. XUMHUYECKUU COCTaB
HYKJIEMHOBBIX KHUCJIOT, a30TUCTble ocHOBaHMs. YmnakoBka JIHK, HaHocTpykTypa XpomMaruHa.
[TpyHIMIT KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3M MEXJIY a30TUCTHIMH OCHOBAaHUSMHU.
Hanoctpykrypa nBoiinoii cinpanu JJTHK.

CBoiicTBa TEHETHYECKOTO KOJia, CTpoeHHe TeHOB. OpraHuzanus TeHETHYECKOIro
MaTepuana, CTPyKTYpHbIE T€Hbl U PETYJIATOpPHbIE y4acTKH. WHTpOHBI U 3K30HBL. MyTtauuu u
daktopsl, ux Be3bBatomue. Pemapanus JIHK. [Ipumepsr HaciencTBeHHBIX 3a00JI€BaHUHA.

[Tpomeccer mepemaun reHerndeckod wuHpopmarnuu. Perumkamus JIHK, crpoenue
peruKaTuBHOW BHIIKH. Tpanckpuniusa, padota PHK-mommmepassl. CTpoeHue TpaHCTIOPTHOM
PHK. Ctpoenue u pabota pubocombl. OCHOBHBIE CTaIUU MPOLIECCa TPAHCIISIHH.

Pazgen 3. Mouekyasipaple MeXaHU3Mbl (PYHKIHMOHMPOBAHUA OMOJOTHYECKHX
HAHOCTPYKTYP

3.1. MoJjiekyJsipHble MEXaHU3MbI BOCIIPUSITUSA U Nepeaavyu HH(OpMAIUMN.
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HepBHas u rymopanpHas peryinsuus opraHusma. [lonstue ropmona. OcoOEeHHOCTH
JecTBUSL TOPMOHOB. MOJEKyJsIpHbIE MEXaHH3Mbl JICHCTBHSI TOPMOHOB: MeMOpaHo-
OTIOCPEZIOBAaHHBI M IUTO30JbHBIA MexaHu3M. Krmaccudukamus ropmoHoB. CTpykTypa U
Ouonornyeckne (QYHKIUM HEKOTOPHIX TOPMOHOB THUMopu3a U mnepudepruuecKux Kenes.
['opMOHaJIbHBIE HAPYILICHUS.

HepBHas perynsmusi, crpoeHue akcoHoB. CTpoeHne M paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomeauaropsl. Opransl uyBcTB. [loHsiTue peuenropa. CTpoeHHE U MOJIEKYIISIPHBII
MeXaHU3M paboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHHW3M pabOTHI CIIyXOBOTO
peuenTopa. MosieKyIsipHbIIl MEXaHU3M BOCIPUATHS BKyca Ha IPUMEPE Caxapo3bl.

3.2. Mexanunveckoe aBu:keHHe. CTpoeHHEe MUKpPOTpyOOouek. MosekyssipHasi CTpyKTypa
U paboTa KJIETOYHBIX pecHUYeK. BpamiarenbHoe NBH)KEHUE KT'YTUKOB KJIETKH («HAHOMOTOPY).
CrpoeHne MbIIIEUHON KiIeTkd, MuopuOpuiiel. HaHOCTpykTypa axkTMHa M MHO3UHA.
MonekynsgpHble MEXaHU3Mbl MBIILIEYHOT'O COKPAILIEHUSI.

3.3. MoJekyasipHble MeXaHHU3Mbl INpeBpalllecHUs] JHEPIMyd W BelleCTBa B JKUBBIX
cucremax. [lonstue merabonusma, kaTtaboau3M u aHabomm3M. lleHTpanbpHBIE TTyTH OOMEHA.
KiroueBbie MeTabonThl — nupyBat u anetwiiKoA. Makpospriuueckue MOJIEKYIIbI.

AdpoOHOE W aHa’poOHOE OKHCICHHME YIVIEBOJMOB. [JMKONIM3, €ro  craguu.
[MupyBarruaporenasnas peakuus. Llukin KpeOGca. OOumii MaTepuanbHbIi U 3HEPreTHYECKHMA
OaraHc a3poOHOTO OKHUCIICHUS TITFOKO3BI.

CrtpoeHre W poib MUTOXOHAPUI. MexaHu3M OKHCIUTENbHOro (ochopuiarpoBanus,
COTIPSDKEHHE TIPOIIECCOB OKHUCICHHUS U (pocHOopUIupoBaHusi, pojib MeMOpaHbl. MolekyspHas
OpraHM3alMs AbIXaTeIbHON LEMH.

doTocHHTE3, CBETOBAs M TEMHOBAs CTauUd. MarepuaabHbI U SHEPreTHYCCKU OanmaHc
¢dorocunTesa. CTpoeHHE XJIOPOILUIACTOB, CTPYKTYpa Xjopodmiia. MexaHu3M CBETOBOW CTaJuu
dbotocunTe3a. TemHoBas ctaaus hoTocuHTE3a, MK KanbBuHa.

34. JocTrkenus U MepCcrneKTHBbI pa3BUTHA HAHOOMOTEXHOJIOTHH.
HanoOuotexnonorusa.  Bo3moxHble ~ Ouonoruueckue ¢ MEAMIMHCKHE  IPUIIOKEHUS
HAHOTEXHOJIOTUU U HAHOMATEPHAJIOB.
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5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHHMSA TUCIIAITJIMHbI

Paznen Paznen Paznen

Ne B pe3ynbrare 0CBOCHUS AUCITUTUIMHBI CTYICHT JTOJDKCH: 1 ) 3

3HATh:

CTPOCHHE, CBOMCTBA M OMOJIOTHYECKHE (DYHKIIMM OCHOBHBIX KJIACCOB OMOMOJICKYIT, + + -

— CTpoeHue U paboTy Hanbosee BaKHBIX OMOJIOTHYECKUX HAHOCTPYKTYD; + +

— MOJIEKYJISIpPHbIE MEXaHU3MbI BOCIIPHSTHSL, IIepeiadul U MpreMa HH(GOpMaliy B AKHUBBIX CUCTEMaX; - -

— MOJICKYJIAPHBIC MCXAHU3MBI MMOJIYUCHUA W XPAHCHUS DHEPIr'UH B )XUBBIX CUCTEMAX; - -

DN | [(WiN|—
|+ |+

— MOJICKYJISIPHBIC MCXAHU3MbI MCXaHUYCCKOT'O IBMXKCHUS B )KUBBIX CUCTCMAX, - -

—YMerTh:

— BUJACTH IICPCIICKTUBLI BO3MOKHBIX 6PIO.HOI‘PI‘ICCKI/IX, MCAUIMHCKHUX U 9KOJIOT'MYCCKUX HpI/IJ'IO)I(eHI/II\/'I
HaHOTCXHOJIOTHH,

— CaMOCTOATCIIbHO OPUCHTHUPOBATLCA B JIMTCPATYPEC, HOCBHHIGHHOﬁ MCIUIIMHCKHUM U OHOJIOTUYECKUM
IMPUTTOKCHUAM HAHOTCXHOJIOTHH,

8 — BCCTHU IUAJIOT ¥ COTPYAHHUUYCCTBO C NPCACTABUTCIISIMU MCOAUIIMHCKUX U OMOJIOTHYECKUX HAYK; + + +

— Baagers:

— HaBbIKaMU aHaJIM3a HayYHO-TEXHUYECKON JIUTEepaTyphbl B 00IaCTU CTPOEHUS], CBOMCTB, QYHKIIUI U

+ + +
BO3MOXKHOT'O IIPUMEHEHHUSI HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOXKICHHS,;

— CIIOCOOHOCTBIO HCIOJIb30BaTh HAa MPAKTUKE 3HAHUS O CTPOCHUH U (YHKIIMOHUPOBAHUH OHMOJIOTUYECKUX

+ + +
HaHOCTPYKTYP, B TOM YHCJIE IIPU pa3paboTKe HOBBIX HAHOMATEPHAJIOB.

B pe3ysabTare ocBOeHUSI JUCHUILINHBI CTY/IEHT JA0J2KeH NPpUo0pecTH cieayioumue NpodeccHoHAIbHbIEe KOMIETEeHIMU U HHIMKATOPbI UX
AOCTHKEHHS:

Kox m nanmenoBanue IIK Kox m HamMeHOBaHHWEe MHAMKATOPA JOCTHKEHUSA
InK

IIK-1 Cnioco6en nporno3upoBath BiaussHue MUkpo- 1 | [IK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH 1

HaHO- MaciiTaba Ha MeXxaHu4yeckue, GU3NIecKue, IIPUMEPHI BIUSHUS MUKPO- M HAaHO- MaciITaba Ha
XMMHYECKHE U IPyTrhe CBOWCTBA BEIIECTB U MeXaHH4YecKne, GU3nIecKue, XHMHICCKHUE U PyTrHe
MaTepHaoB CBOMCTBA BELIECTB U MaTEPHAJIOB
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10

IK-3 CriocoGeH mpuMeHsATh OCHOBHBIC THITHI
HAaHOMAaTEpHaJIOB U HAHOCUCTEM HEOPIaHUUYECKOH U
OpraHWYEeCKON MPUPO/IbI, BKIKOYAsi HAHOIUIEHKU U
HAaHOCTPYKTYPUPOBaHHBIE TIOKPBITHSI, BIAJECET
HaBbIKaMU BBIOOpA TAKUX MaTEPHUAIOB JIJIS 3aJaHHBIX
YCIIOBUM HKCIUTyaTaIlH C Y4eTOM TpeOOBaHUN
TEXHOJIOTMYHOCTH, JKOHOMUYHOCTH, HAJE)KHOCTH U
JI0JITOBEYHOCTHU

IIK-3.1 3naeT ocHOBHBIE (PHU3UKO-XUMHYECKHE,
OKCILTYAaTallTUOHHBIC U TCXHOJIOTMYCCKUC
XapaKTePUCTUKU HAHOCTPYKTYPHUPOBAHHBIX
MaTepuaioB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS
IIpuMepHbIe TeMbI NPAKTHYECKUX 3aHATHI M0 JUCHHUILJIMHE.

Ne Ne paznena .
TeMbl MPaKTUYECKUX 3aHITUI Yacsl
/11 | JUCUUILINHBL
1 1.1 OcHoBbl Onoxumun. buomumeTnka. 1
2 1.2 OCHOBBI IIUTOJIOTHMU. 1
3 1.2 OCHOBBI BUPYCOJIOTHH. 2
4 2.1 AMHWHOKHCIIOTBI Y TIENTUEI 2
5 2.1 CrpykTypa OSJIKOBBIX MOJIEKYI. 1
6 2.1 DepMEHTHI. 2
7 2.1 ButamuHsI. 1
8 2.2 YrieBobl. 2
9 2.3 JInmmael. 2
10 23 BruomemOpaHsl. 2
11 2.4 CTpyKTypa HYKJIEUHOBBIX KHUCJIOT 3
12 24 Perumikanusi, TpaHCKpUIILUS, TPAHCIISLIMSL. 3
13 3.1 ['opMOHBI. 2
14 31 CTPOCHI/IC u  paboTa  HEPBHO-MBILIIEYHOTO  CHHAICAa, 1
HEWPOMEIHATOPHI.
15 3.1 3pUTENbHBIN, CTYXOBOW M BKYCOBOW PELIEHTOPHI. 1
16 3.2 MonekyJIsipHbIE OCHOBBI MEXaHUYECKOTO JBUKEHUSI. 1
17 3.3 I'muxonus. [lupyBatruaporenasnas peaknus. [lukia Kpebca. 2
18 33 OxucnurensHoe ¢hochopuarpoBaHue. 1
19 33 @POTOCHHTES. 1
20 3.4 Bo3moxkHble OuONOrHMYeckrue W MEAULIHUHCKHE MPHIOKEHUS 1
HAHOTEXHOJIOTUH U HAHOMATEPHAJIOB

6.2 JlabopaTopHble 3aHATHS
JlaGopaTOpHbIl MPaKTUKYM MO IUCHUILIUHE «buonozuueckue nanocmpykmypol» He
IIPEyCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

CaMocTosiTenbHas padoTa MPOBOAUTCS C MEIbI0 YIIyOJIeHHs 3HAHUH 1O JUCIUIUINHE U
peyCMaTpUBAET:

— pEryispHyI0 TpOpabOTKy TMPOWIEHHOTO Ha MPAKTUYECKUX 3aHATHSAX Y4eOHOTO
MaTepuana;

— TMOATOTOBKY JOKJIA0B K MPAKTHYSCKUM 3aHSATHSAM T10 MPEII0KEHHBIM TEMaM;

— TMOATOTOBKY K KOHTPOJIBHBIM paboTaM;

— O03HAaKOMJICHHE U MPOPabOTKy PEKOMEHIOBAaHHOW JINTEPATYPHI, pabOTy ¢ 3JIEKTPOHHO-
OMOTMOTEYHBIMU CUCTEMaMU U DJIEKTPOHHBIMU 0a3aMu JaHHBIX;

— TMOATOTOBKY K Caue 3a4eTa ¢ OICHKOU 0 TUCIUTUIHHE.

[InanupoBaHNe BPEMEHHM Ha CaMOCTOSITENbHYIO paboTy, HEOOXOIUMOTO Ha H3y4YCHHE
JUCITUIUIMHBI, CTYACHTaM JIydlle BCErO0 OCYIIECTBIATh HAa BECh IMEPHOJ H3YYCHHS,
npelycMaTpuBasi IIPU 3TOM PETYISIPHOE MOBTOPEHHUE MPOWIEHHOTO Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JICKIHUSX, HEOOXOJMMO PETYJSPHO JOIMOJHATH CBEJICHUSMHU U3
JUTEPATypHBIX HMCTOYHHMKOB, IMIPEACTAaBICHHBIX B pabodeil mnporpamme. Ilpu pabote ¢
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yKa3aHHBIMH HCTOYHHKAMH PEKOMEHIYeTCS COCTABIATH KPAaTKU KOHCHEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpadUUecKUX TaHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIUAIIJIMHDbI

CoBOKymnHasE OILEHKA [0 MAWCUWIUIMHE CKJIAQIbIBACTCS W3 OLEHOK 3a BBITIOJHCHUE
KOHTPOJBHBIX paboT (MakcumanpHas oueHka 50 OamioB), pedepaTuBHO-aHATUTHUECKUX
(MakcuManbHas orieHka 10 06amioB) W MTOTOBOTO KOHTPOJIS B (OpMe 3auema ¢ OUeHKOU
(MakcumanbHas ornenka 40 0anoB).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoTHhI.

Ha mpakTudeckux 3aHATUSAX MPETYCMOTPEHO 2 00s3aTebHBIX JOKIaaa. MakcuManbHas
OIICHKA 3a OJIMH JOKJIaJl COCTABIAET S 0aioB, BCEro 3a AOKIAAbI IpeaycMoTpero 10 6amios.

HDI/IMGDHBIC TEMBbI JOKJIAJIOB.

Pazgen 1. OcHOBBI OMOXMMNM, HUTOJOTHN U BUPYCOJIOTHH

1. [Tpumeps! H300peTeHMIA, CO3JaHHBIX C IIOMOIIBI0 OHOMUMETHYECKOTO TIOX0/1a

2. Pos HEKOTOPBIX MAaKPOAJIEMEHTOB B OpraHU3ME YesioBeKa (B3ATh IJIs mpuMepa 3-
4 MaKpORJIEMEHTA)

3. Posb HEKOTOPBIX MUKPO3JIEMEHTOB B OPTaHU3ME YeJIOBEKa (B3SITh I mpuMepa 3-
4 MMKpPORJIEMEHTA)

4. CoBpeMEHHbIE TUIIOTE3bI O MPOUCXOKICHUHU KU3HU HA 3eMIie

S. Hcropus n3ydeHus KIETOK U CO3JaHUs COBPEMEHHOM KIETOYHON TEOpUU

6. Ctpoenue u GyHKIIMHM BOJIOKOH IIUTOCKENETa B KJIETKaX dyKapuoT

7. [IpokapuoTsl 1 UX poJb B Onocdepe

8. Knaccudukamnms Bupycon

9. Bupyc nmmyHoaeduunTa yenoBeka - HogpooHO
10.  Bupyc rpunmna - moapo6Ho
Pa3nesa 2. OcHOBHBIE KJIacChl O0HOJIOTHYECKUX MOJIEKYJT

1. [IprMeHeHre aMUHOKHUCIIOT B MEUIIMHE.

2. [lenTunel-HelipoMeaTopbl: SHKE(PAITUHBI U SHIOPPHUHEI.

3. CtpoeHue u AeHCTBUE NENTUAHBIX TOKCMHOB U3 Si71a ITYET U CKOPITUOHOB.

4. CoBpeMeHHBIE METO/Ibl aHAJIM3a aMHUHOKHUCIOTHOM IOCIIEA0BATEILHOCTH OEIKOB
(CEKBEeHHpPOBAHHUE).

5. CrpykTypHbIe OeNKH Ha IpuMepe KepaTuHa u puOpouHa.

6. benkoBbie TOKCHHBI — OOTYJIUHOBBIN M CTOJOHSIYHBIH.

7. [Tonydyenue u npUMEHEHHE MOHOKJIOHAIBHBIX aHTUTEIL.

8. NnMmyHODTyOpECIIEHTHBIN aHAIH3.

9. [Tpumeps! TeKapCTBEHHBIX CPEACTB, SBJISIOUIMXCS MHIHOUTOpaMu GpepMeHTOB (2-
3 mpumepa).

10.  Iunra u Gopnba ¢ Hell. IcTopHst OTKPBITHS U U3YUYEHUSI aCKOPOUHOBON KUCIIOTHI.

11.  Tlpumepsr aBuTaMUHO30B (3-4 TIprIMEpA).

12. Hcropus caxapa. CoBpeMEHHOE IPOU3BOJCTBO CBEKJIOBUYHOI'O caxapa.

13.  Ilemmono3a u ee nepepadortka. [lonmydenne Oymaru.

14.  I'manypoHOBasi KUCJIOTa U €€ IPUMEHEHUE B KOCMETHKE.

15. Hctopus u coBpeMeHHasi TEXHOJIOTUS MbLJIa.

16.  Pousb ’kMpOBBIX OTIOXKEHUH B Opranusme yenoseka. [1one3Ho iau ObITh Xya0i?

17. Jlanomus (mepctsHoM xup). CocTa, BeIJICTICHUE U TPUMEHEHHE.

18.  CrpoeHue u NpuMEHEHHUE JTUIIOCOM.

19. [IpoGnemMa  OTTOpXKEHUS  UYYKEPOAHBIX  KIETOK. [ JIaBHBI  KOMILIEKC
TUCTOCOBMECTUMOCTH
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20. KanbuueBbie KaHAJIbI U UX POJIb.

21.  IlonumepasHas LiETIHAs peakUus U €€ IPUMEHEHHE.

22. Meronap! cekBenupoBanus [JHK.

23. [Iporpamma «I'eHOM yenoBekay»

24. OCHOBHBIE METObl TCHHOW MHXEHEPHUU.

25. I'enernuecku Moau(pUIMPOBAHHBIE OPTaHU3MBI.

Pazgen 3. MouiekyasipHble MeXaHU3Mbl (QYHKIHOHUPOBAHHMS OMOJOTHYECKHX
HAHOCTPYKTYP

1. ['opmons! runioduza (mpumMepsl). 3a00sIeBaHUS TIPH UX HEIOCTATKE U U30BITKE

2. l'opMOHBI KOpBI HAAMOYEUHUKOB (KOPTUKOCTEPOUABI). 3a00JieBaHUS TIPH HX
HEIOCTATKE U N30BITKE

3. Caxapnblii 1uaber

4. I"'opmoHBI pacTeHuit

S. Heiipomenuaropst B IIHC u ux pos.

6. dochopopraHnueckre OTPABIAIONIME BEIIECTBA (3apUH M JpP.) U MEXaHU3M HX
NEHCTBHUS HAa HEPBHO-MBIIICYHYIO MIepeiady CUTHAJA

7. MonekynaspHbId MEXaHU3M BOCIPHUSATHS 3ammaxa

8. BoneBast 9yBCTBUTEIBHOCTh

0. Bocnpustue uBera y ;)kWBOTHBIX

10.  MonexkynspHbld MEXaHHW3M BpAIATEIBHOTO JIBWKCHHSI JKTYTUKOB KIIETKU
(MOJIEKYIISIPHBIA MOTOD)

11.  Perynsnus cokparmenus muodudpumn. Pons nonos Ca**

12. MeTa0oIiu3M JIUIUI0B

13.  BemecTBa-pazo0uuTeny MporeccoB OKUCICHUsS U (pochoprIupoBaHus

14.  TIpobGiema oOpa3oBaHUsI CBOOOIHBIX PATUKAIIOB ITPU pabOTE ABIXATEIBHON TN

15.  H3menenue merabonu3Ma MpH ATUTEILHOM rojiofannu. KeToHoBble Tena

16. [uxn KanpBuHa — moapoOHO

17.  C4-dorocunres

8.2. IIpumepbl KOHTPOJILHBIX BONIPOCOB VISl TEKYIEro KOHTPOJIsi 0CBOCHHS THCIUILTHHBI
JIist  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 3 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJILHOM paboTe MO KaKAOMY pa3zieny). MakcuManbHas OIIeHKa 3a KOHTPOJIbHBIE paboThI 1
u 2 coctamiseT 1o 15 6amioB 3a Kaxayro. MakcuMalibHasi OIICHKa 3a KOHTPOJIBHYIO paloTy 3
coctasisieT 20 6aymutoB. Beero 3a Tpu KOHTposIbHBIE paboThl — 50 6aIoB.
Paszgea 1. IIlpumepsl BONpocoB K KOHTPOJIbHOI padote Ne 1. KonTposbHas padora B Bujae
TecTa colep:kuT 25 Bonpocos, no 0,6 6aa1a 3a Bonpoc.

Bonpoc 1.He siBnsieTcst OMOTeHHBIM 3JIEMEHTOM:
1-C,2-N,3-H,4-ClL
Bonpoc 2. K 6unononnmepam OTHOCSTCS:
1 — Oenku, nonucaxapuabl, aMHUHOKUCIOTHI, 2 — O€JIKH, HYKJIEHHOBBIE KHCIIOTHI,
MOJIMCaXapubl, 3 — HYKJIEUHOBBIE KUCIOTHI, aMUHOKHUCIIOTHI, caxapa,
4 — nonucaxapu/pl, J)KUPHbIE KUCIOThI, BATAMUHBI.
Bonpoc 3. J)Ku3zHeHHBIH LUK peTPOBUpPYCa BKIIIOYAET:
I — nmoctpoenne nenu JIHK, kommiuementapuoit BupycHori PHK, 2 — ynBoeHue BUpyCHOU
PHK, 3 — tpanckpumnmuto BupycHoit JIHK B PHK , 4 - obparumoe mpeBpamenne PHK B
JHK.
Bonpoc 4. Camas wmaneHbkass 1Mo pa3Mepy M MOJEKYJISIPHOW Macce W3 TMNEePEeUUCICHHBIX
AMUHOKMCIIOT:
1 — mponuH, 2 — TUCTUANH, 3 — MIHINH, 4 - EeHIIATaHUH.
Bonpoc 5. Toxcunbl 071 AHOM MTOTaHKU SIBJISTFOTCSI:
1 — aMMHOKHCIIOTaMH, 2 — IENTHAAMU, 3 — OelkamMu, 4 — aHTHOMOTHKAMU.
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Bomnpoc 6. B Mmonekyne 6enka B-cTtpykTypa oOpa3yeTcs 3a CUeT:
1 — KOBaJIGHTHBIX CBA3eH, 2 — rUIPOOOHBIX CBsI3€H, 3 — BHYTPHUIETIOUEYHBIX BOJOPOIHBIX
CBsI3€M, 4 - MEKIIETOUYECUHBIX BOJIOPOIHBIX CBSI3EH.
Bonpoc 7. Mosekyinbl HIMMYHOTJIO0yJTHHOB COCTOAT U3:
I — omHOW JErkoM W NBYX TSKEIbIX MOJUIENTHUAHBIX LENe, 2 — TpeX JErkux M JBYyX
TSOKEJIBIX TOJIMIENTHIHBIX 1Leneil, 3 — OBYX JIETKUX M JABYX TSDKENBIX MOJUIENTHIHBIX
nerneu, 4 — 4eThIpeXx TSHKEIBIX 1eTel U YeThIpeX MOPGHUPHUHOBBIX KOJIEIL.
Bonpoc 8. Karanutuueckoe aerictBue (pepMEHTOB OCHOBAHO Ha CHUXKCHMU SHEPTUM aKTHUBAIUU
peaKiuu 3a CUer:

1 — HEKOBaJECHTHBIX B3aUMOJCHCTBUN, 2 — 00pa3oBaHHUA NPOMEXKYTOUHBIX (EepMEHT-
CyOCTpaTHBIX KOMIUIEKCOB, 3 — CABHI'a XUMHUYECKOTO PAaBHOBECHS, 4 - CHIIKCHHUS YHEPTUH
I'n66ca peakuuu.

Bonpoc 9. [Ipn HEeKOHKYpEHTHOM HHTHOMPOBaHUY (hepMEHTA:
1 — UHrHOUTOP CBSI3BIBACTCS C AKTUBHBIM LIEHTPOM (hepMEHTa, 2 — MHTUOUTOP CBSI3BIBAETCS C
cyoctpatom, 3 — depMeHT, cyOcTpaT W MHTHOMTOpP OOpa3yloT MPOYHBIA KOMIUIEKC, 4 -
MHTUOUTOP BBI3BIBACT JICHATYpAIHIO (pepMeHTa.

Bonpoc 10. ®ynkius nupuaoKCHHA B OMOXUMHUYECKHUX PEAKIIHIX:
1 — nepenoc amunorpynt, 2 — nepenoc CH3COO- rpynm, 3 — perynsius oOMeHa Kaiablus, 4
—nepenoc H™ B OKHCITUTENBHO-BOCCTAHOBUTENLHBIX PEAKIIUSAX.

Pasznea 2. [Ipumepsbl BONPoCcoB K KOHTPOJIbHOI padote Ne 2. KonTposabHas padora B Buae
TecTa colep:kuT 25 Bonpocos, no 0,6 6aa1a 3a Bonpoc.

Bonpoc 1. Ykaxure GopMyIty ITIOKO3BI:

0 CHy_ _CH,
1- ' 3- CH-CH,-CH,-CH,-CH
CH, “NCH,
H U CH,
bt
HO
¢
CH,0H OH
i) R
2- on =0 4- <j N

HO

Bonpoc 2. Kucnora CH3-(CH2)14-COOH nazpiBaercst:

1 — onenHoBas, 2 — MaJTbMUTUHOBAs, 3 — YKCYCHasl, 4 — apaxuJOHOBAs.

Bonpoc 3. Ha pucynke npuBeneHa ¢popmyna:

1 — docharnaunxonnHa, 2 —COUHTOMHUEIINHA, 3 — MUPHUIIAJITIATBMHUTATA, 4 — XOJIECTepUHA.

0
O CH,- 0-CR ,
Rl-(g-o-(:IH 0° CH;
CHy-0-P-0-CH,-CH,-N-CH;
0 CH,

Bonpoc 4. aTerpanbHbpie 0€IKH B COCTaBE OMOIOTHYECKIX MEMOpaH:

| — HaxoxsATCs Ha BHEIIHEW MOBEPXHOCTH, 2 — HAXOAATCA HAa BHYTPEHHEW MOBEPXHOCTH, 3 —
MOTYT IIPOHU3BIBATh MEMOpPaHy HACKBO3b.

Bonpoc 5. Pa6ora Na'/K'-AT®-a3bl OCYILECTBISETCS 3a CUET :
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1 —sueprun ruaposmza AT®, 2 — sHEepTUH pa3I0KEHUS JTUTUI0B OUCII0s, 3 — YHEPTUU PA3HOCTH
MOTEHIINAJIOB, 4 — TPaJIMeHTa KOHIICHTPAIIUI HATPUSI.

Bomnpoc 6. Y sykapuot anepuas JIHK cBsizana c:

1 — GenKOBO-yTJIEBOAHBIMUA KOMIUIEKCAMH, 2- (hepMEHTaMH PEIUIMKALUH, 3 — 0COOBIMU OeJIKaMu
- TUCTOHaMHU, 4 — 0COOBIMH OEJIKOBO-YTJIEBOJHBIMU KOMILIEKCAMH.

Bonpoc 7. B monekyne /JIHK:

1 — caxapodocdaTHbIil OCTOB pacnoJiaraeTcsi BHyTpY IBOMHOW crivpaliu, 2 — caxapodochaTHbiid
OCTOB W Aa30TUCTBIC OCHOBAaHHS pacloyiaraloTcsi MO TMepudepuu JBOWHON cnupamu, 3 —
A30TUCThIE OCHOBAHHUS PACHOJIAralOTCd BHYTPU ABOMHOW cOMpayiv, 4 — a30TUCThIE OCHOBAHMUS
pacronaraioTcs o nepudepun ABOHHON CIiMpay.

Bonpoc 8. /I perukanun JIHK Heo6xoqumer:

1 — mabop nykneorundpocharos (AT, I'TO, HTD, TT®) u JHK-nonumepasza, 2 — Habop
nykieorundocharos u JIHK-marpuna, 3 — mpaitmep, Habop Hykieoruadocdaro u JIHK-
nonumepasa, 4 — JIHK-nonumepasa, Habop nykneoruadocdaros, JJHK-marpuria u npaiimep.
Bonpoc 9. PHK-nonmumepasa nHeo6xoamuma jist:

1 — cunre3a apoitHoit nenu JIHK, 2 — ocymiecTBineHuss mpoiiecca TpaHCKpUNLIMH, 3 —
OCYIIIECTBIICHUS MpoIecca TPAHCIALNHU, 4 — OCYHIECTBIICHHUS MTPOLIEcca PEITHKAIIH.

Bonpoc 10. B xone Tpancisiuuy nHGOpPMALUS CUUTHIBACTCS C:

1 — nBoitHoi nern JIHK, 2 — pubocomuoii PHK, 3 — tpancnioptroit PHK, 4 — matpuunoit PHK.

Pasznea 3. [Ilpumepsbl BONPoCcoB K KOHTPOJIbHOI padoTre Ne 3. KonTposabHas padora B Bujae
TecTa Colep:kuT 25 Bonpocos, no 0,75 6aJia 3a Bonpoc.

Bonpoc 1. Ilpm BocmpusiTuM | Tepefade TOPMOHAJIBHOIO CHUTHajJa MO MeMOpaHo-
OIOCPEIOBAHHOMY MEXaHU3MY aJIcHUJIATIMKIIA3a UTPAET POJIb:
1 — peuenropa, 2 — ycunuTtens, 3 — npeoOpas3oBatess, 4 — UHTUOUTOPA.
Bonpoc 2. Ha pucynke npuBeaeHa ¢popmyna:
1 — anbaocTepoHa,
I I 2 — KOPTU3071a;

— 3 — ajpeHanuHa;
HO—, ,—0 CHE_?H_CDDH 4 - THpOKCHHA.

I I [NH;

Bonpoc 3. TectocTepoH siBisieTcs:

I — MyXCKUM TIOJIOBBIM TOPMOHOM, 2 — EHCKHUM IOJOBBIM TOPMOHOM, 3 — FOPMOHOM KOPBI
HaAIIO4YCYHHUKOB, 4 — TOPMOHOM XKCIIYJOYHO-KUIICYHOT'O TPAKTA.

Bomnpoc 3. B xone nepenayu curxana yepe3 CUHAIC NPOUCXOQUT:

1 — mpeoOpa3oBaHUe IEKTPUYECKOTO CHTHAIa B MEXaHWYECKUH, a 3aTeM B XHUMHUYECKUU, 2 —
npeoOpa3oBaHWe JJICKTPUUYCCKOTO CHUTHAJIAa B XMUMHYECKHW, a 3aTeM B MEXaHUYECKUH, 3
npeoOpa3oBaHre XUMHYECKOTO CUTHAJA B 3JIEKTPHUECKUl, 4 — mpeodpazoBaHuE IEKTPUIECKOTO
CUTHAJIa B XUMHYECKHH, a 3aTEM OIISATh B JIEKTPUUECKHI.

Bonpoc 4. Ha pucynke npusezaeHa gpopmyna:

CH, 1 — aneTHIX0NMHA,
& 2 — y-aMHUHOMACJISIHOM KUCIIOTBI,
—_ V4 NH“\ 3 — HUKOTHHA,
W/ C\H LH, 4 - ryTaMHHa.
CHECH,

Bomnpoc 5. Ha MoniekyispHOM YpOBHE BOCIIPHUSATHE CBETOBOI'O CUTHAIA TPOUCXOIUT 3a CYET:
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I — okwucieHus peTuHoNa, 2 — BOCCTAHOBJIIEHUSA PETHUHANA, 3 — IUC- TPAHC-U30MEpHU3ALUU
peTuHAaIs.

Bomnpoc 6. B orcyrctBun AT® B MBIIIEYHOM KIIETKE:

1 — rosioBka MHO3MHA MPUCOETUHEHA K aKTUHOBOM HUTH, 2 — TOJIOBKa MHUO3MHA MIPUCOEIUHEHA K
MHO3MHOBOW HUTH, 3 — rOJOBKA MHO3MHA OTJEJIEHA OT aKTUHOBOM HUTH, 4 - TOJIOBKA MUO3MHA
OT/IeJIeHa OT MUO3UHOBOM HUTH.

Bomnpoc 7. Ilpouiecchl pepMEeHTATUBHON JETpajaifii, B X0/1€ KOTOPBIX KPYITHbIE OPraHUYECKUN
MOJIEKYJIBI Pa3pylIaloTCsi 0 MPOCTBIX OPraHUYECKUX W HEOPraHMYECKUM COeAMHEHUN C
OJIHOBPEMEHHBIM BBIJIEJIEHHEM CBOOOHOMN YHEPIHH, HA3bIBAIOTCS:

1 — mepeBapuBaHMeM, 2 — KaTaOOJIMYECKHMMH MYyTAMHU, 3 — aHAOOIMYECKUMH IyTsIMH, 4 —
HEHTPaJIbHBIMU MyTAMU OOMEHA.

Bomnpoc 8. B xo/1€ mepBoro 3tana riavkoian3a NpouCcXOauT:

I — pacman rexkco3sl Ha ABE TPUO3bI U 3anacanue >Heprun B Bujae ATD, 2 — pacnaa rekco3bl Ha
JIB€ TPUO3bl U pacxof 3Hepruu B Buae AT®, 3 — pacnax rekco3sl A0 ABYX MOJIEKYJ MOJIOYHON
KHUCJIOTHI U 3allacaHue dHepruu, 4 — pacrnaj rekco3bl 10 YIIEeKUCIOro ra3a U BOJIbI.

Bonpoc 9. [Tpu okucnuteasHOM GochOpHUIUPOBAHUH COTPATAIOTCS MPOLIECCHI:

1 — okucnenus TiOKO3bl U pocopunupoBanus AP, 2 — okucienus dochoeHoNMHUpyBaTa U
obpazoBanusi AT®, 3 — oxucieHHs TIIOKO3bI U (ochopuarpoBaHus TiIMLEpaIbaeruna, 4 —
okucnenus HAJIH nmu ®AJIH> u o6pazoanus ATO.

Bonpoc 10. B xone TemHoBOI (ha3bl poTOCHHTE3A TPOUCXOIUT:

1 — dpoToxumMuueckoe BO30OykIeHHE XJI0pohuiUIa, 2 — OKUCITUTEIHHOE PaCIICIUICHUE BOJBI, 3 —
cunte3 AT®, 4 — cuHTE3 YIIIEBOIOB.

8.3. Bonpoce! /151 ”TOTOBOI0 KOHTPOJIS OCBOCHUS JUCHUIIMHBI (3a4eT ¢ OL[eHKOI)

buner JJIs1 3a4€Ta C OHGHKOﬁ COACPIKUT 3 BOIIpOCa MO0 KaXJA0MY U3 Pa3aCiIiOB JUCIIUIUIAHEI.
1 Bompoc — 12 6amios, Bompoc 2 — 12 6amios, Borpoc 3 — 16 6amios.

IIpuMepbI KOHTPOJIBbHBIX BOIIPOCOB VI HTOTOBOI0 KOHTPOJISI OCBOCHUS M CUMILIUHBI
(3auem c oueHkoi)

1. O6bekThl n3ydeHus: onoxumun. CBs3b OMOXUMUU U HAHOTEXHOJIOTHU. bruoMumeTnka.

2. B3aumopeicTBue BUPYCOB ¢ KIETKOM. JIN30reHHbIN U TUTUYECKUH TTYTh.

3. Crpykrypa amMUHOKHUCIOT. buonornueckne ¢GyHKIHM aMUHOKHCIOT. HesameHnumebie
AMUHOKHCIIOTHI.

4. OcHOBBI (PEpMEHTATUBHON KHHETUKH. Y paBHeHHE Muxasnuca-MeHTeH.

5. CTpyKTypHas ¥ ONTHYECKasi U30MEPUsI MOHOCAXapUIAOB, TIHHEHHbIE U IIUKINYECKUE (POPMBI.

6. Ctepounsl, xonectepuH. KaporrnHonasl. TeprieHsbl.

7. YnakoBka JIHK, HaHOCTpyKTypa XpoMaTHHA.

8. Tpanckpunius, padora PHK-monumepassr.

9. MonekynspHble MEXaHU3Mbl JCUCTBUS TOPMOHOB: MEMOPaHO-ONOCPEIOBAHHBIA U
LUATO30JIbHBI MEXaHU3M.

10. Ctpoenue 1 paboTa HEpBHO-MBIIIEYHOTO CHHAIICA, HEHPOMEANATOPHI.

11. CrtpoeHue WMbImeuyHON KiIeTKH, MuoGuOpwuibl. HaHOCTpykTypa akTMHA M MHO3HMHA.
MounekynsipHble MEXaHU3MbI MBIIIEYHOTO COKPAILEHUS.

12. TlonsiTne Metabonm3ma, kaTaboausM 1 aHabonusM. [lenTpanbabie mytn oOMena. KiroueBbie
MeTa0OoIUTHI — MUPYBAT U aueTHIKOoA.

13. I'mukomnu3, ero craguu. MaTeprallbHBIA U YHEPTeTUYECKUM OajaHC TIUKOIU3A.

14. MexaHu3M OKHCIUTEIBHOTO (ochOpHINpOBAHUS

15. ®dotocuHTe3, CBETOBas W TEMHOBAas CTaauu. MaTepHalbHBIM W SHEPreTUUYECKHil OajaHc
dborocuHTE3A.
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[lonHblli HepedYeHb OLIEHOYHBIX CPEACTB INPUBENECH B BHUJAE OTACIBHOTO JOKYMEHTA,
SIBJISTFOIIIETOCS HEOTHhEMJIEMON YacThI0 OCHOBHOW 00pa30oBaTeNbHOM MPOTpaMMBl.

MakcuManbHOE KOJIUYECTBO 0aIoB 3a 3auem ¢ ouenkou — 40 0aos.
8.4. CTpykTypa u npuMepbl OHJIETOB /JIs1 324€eTa ¢ OLeHKOI
3auem c¢ ouenkour no pucuuimiuHe «buonozuueckue HaHOCMPYKmYpvl» BKIIOYACT
KOHTpPOJIbHBIE BOIIPOCHI 1O BCEM pazfenaM paboueill mporpammbl AUCHMILIMHBL buner ms

3auema ¢ OUEeHKOoU COCTOUT U3 3 BOIIPOCOB, OTHOCSIIMXCS K YKa3aHHBIM pa3/ieiaM.
[Ipumep Ounera 1iist 3auema ¢ OUeHKou:

«Ymeeporcoaro» Munucmepcmeo nayku u evicuie2o oopazosanus PO

Poccuiickuii XMMHUKO-TEXHOJOTHYECKU YHUBEPCUTET
umenu /.. MenpaeJieeBa

(JloImKHOCTD, HANMEHOBAHHE Ka(eaphl)

HaunmenoBanue kageapsl

(Honrme) - (1. 0. ®asmuz) 28.03.03 HanomaTtepuaibl
« »_ 20 r Ipoduiab — «XuMHYeCKasi TEXHOJOTH HAHOMATEPHAJIOB)
Buosornyeckne HAHOCTPYKTYPBI
Bunaer Ne _

1. O6BexTh n3ydeHus: onoxumuu. CBsi3b OMOXMMHUN U HAHOTEXHOJIOTUU. buoMuMeTuka.
2. CtpyKTypHas U ONTHYECKas U30MEPHsI MOHOCAXapUJI0B, TUHEIHbIC U IUKINYECKHE (POPMBI.

3. MonekynsapHble MEXaHW3Mbl JIEUCTBUSI TOPMOHOB: MEMOpaHO-OMOCPEAOBAHHBIA U
LIHTO?)OJ'II:HBIﬁ MEXAaHU3M.

9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHoBHas1 IMTEpaTypa

1. H.M. Mypammosa buonornueckne HaHOCTPYKTYpHI. (yueOHOe ocodue) M.: PXTY um.
J.N. Menneneera, 2010 — 152 c.

2. H. T'. JIynenko, C. B. Kanénos, A. B. benonen Hawama 6uoxumun [Tekcr]: B 2 u:
VYuebnoe nocobue /. - M.: PXTY um. JI.U. Menpaeneena, 2011. - ISBN 978-5-7237-0922-5. U.1:
Kypc nekmuii. - 2011. - 156 c.

b. lonoyiHuTEILHAA TUTEPATYpPa

1. B.II. Komos, B.H. IllBemoBa buoxumusa. VYdueOHUK I aKaJeMHYECKOIO

OakanaBpuata. 4-e uzn. M.: FOpaiit, 2016.

9.2. PexoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOi nHGopManuu
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEPUAIl K JICKLIHUM.
— Ilpe3eHTanuu K JEKIUAM.
— Meroanyeckre peKOMEHIAIUH 110 BBHITIOJIHEHHUIO JIAOOPATOPHBIX padoT.

Hay4Ho-TexHu4ecKkue *KypHabl:

1. Kypnuan «Ycnexu xumun», ISSN 0042-1308

2. Kypnan «bnoxumusi», ISSN 0006-2979

3. Kypnan «Poccuiickue HaHOTEXHOJIOTUWY, ISSN 1992-7223
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9.3. CpencrBa odecneyeHHsi OCBOCHUSA TUCIHUATIIUHBI
Jns peanmzanuu  pabodeld mporpamMmbl  MOATOTOBIEHBI  CIEAYIONIHME CPEICTBa
obecreyeHns: OCBOEHUS AUCIUITINHEI:
- Habop TeM JO0KIaI0B, ob1ee Yuciio TeM — 6oee 50
- OaHK TECTOBBIX 3a/IaHU 11 KOHTPOJIBHBIX padoT
- OaHK 3aJJaHMii JJIsl ”TOTOBOTO KOHTPOJIS OCBOSHUS TUCIIUTLITMHBI

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Nudopmannonnyro MOIIEPIKKY U3YYCHHUS JUCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-oudmmoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieuynBaeT OOYYAIOUIMXCS OCHOBHOW YueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JIUTEpaTypoil, HeoOOXOIUMOM [UIsl OpraHuzanuyd o0pa3oBaTEeNLHOTO Mpolecca MO JAUCLUUILIIHHE.
O6muii 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn HUBIL] pacnomaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B OpMe MEUATHBIX U IJIEKTPOHHBIX M3/IaHUM, a TAK)XKE BKIIOYAeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOTrpaueckue, CreuaIu3upPOBAaHHBIE OTCUYECTBEHHBIE W 3apyOCIKHBIC
nepuoandeckue W uHbopMmanmoHHele wu3nanus. UWBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OM TOYKH, B KOTOPOM
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOimoreunoit cucteme (OBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPa3IHYHbIE W3JIaHUsS TI0 OCHOBHBEIM H3y4aeMbIM
JTUCIUTIIIMHAM U C(OPMHPOBAHA 1O COTVIACOBAHMIO C MPAaBOOOJIaaTE I IMUA YICOHOW B yueOHO-
METONYECKOMN JIUTEPATYPBI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOTO obcyxuBanusi B MBIl peanu3zoBaHa TeXHOIOTHS DJIEKTPOHHOH OCTABKU
JTIOKYMEHTOB.

[TonHbII TepedeHb OSIEKTPOHHBIX HH(POPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporuecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM IporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cooTrBercTBMM ¢ y4eOHBIM IUTAHOM 3aHITHA MO JuctuIiUinHe «buonozuueckue
HAHOCMPYKmMypbl» TIPOBOAITCS B (OpMe JEKIUN, TPAKTUUYECKUX 3aHITUH U CAMOCTOSATEIHHOU
paboThl 00yJarOMIErocs.

11.1. O6opynoBanue, He0OX0aUMOEe B 00pa30BaTeJIbHOM NpoLecce:
YyeOHast ayautopusi, OOOpYyIOBaHHAS JJICKTPOHHBIMH CPEICTBAMHU JEMOHCTPAINH
(KOMIIBIOTEP CO CPECTBAMH 3BYKOBOCIIPOU3BEICHUS, IPOCKTOP, IKPaH) U y4eOHOU MeOEeTbIO.
bubnmoreka, umeromias pabodne MecTa, OCHAIEHHBbIE KOMIBIOTEPAMH C JIOCTYIOM K 0Oa3am

JaHHBIX U BBIXOJOM B I/IHTepHeT.

11.2. YueOHO-HATIATHELIE IOCOOMS:
NnmrocTpanuu K pazaenaM Kypea.

11.3. KomnboTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIe M ayIHOBHU3YyaJlbHble CPEACTBA:
IlepcoHasbHBIE KOMIIBIOTEPBI, YKOMIUIEKTOBAHHBIC IIPUHTEPAMU U IIPOrPAMMHBIMU
CpeACTBaMU; MPOEKTOPBI U 3KpaHbl; U(POBBIE KaMephl; KOMUPOBAJIbHBIE alllapaThl; JOKaIbHAs
CCTh C BBIXOJOM B I/IHTepHeT.

22



11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/JbHbIe U HHPOPMALIMOHHbIE PeCyPChI:
NupopMalmOHHO-METOIUYECKHE MaTepHalbl: y4eOHbIe IOCOOMS 1O JUCLUUIUIMHE;
pa3aaTouHBIA MaTepHal K pa3zesiaM JEKIIMOHHOTO Kypca.
DneKTpoHHbIE 00pa3oBaTeNbHBIE PECYPCHI: Y4EeOHO-METOAMYECKHE Pa3pabOTKH, B TOM
YHCIIe TEMBI JIOKJIAI0B IO TUCIHILIHHE «bHoNornyeckne HaHOCTPYKTYPBI».

11.5. IlepeyeHb JJHIIEH3MOHHOTO MPOTPAMMHOI0 00ecTeYeHus :

PexBu3uThI Cpok okoHYaHUS
Haumenoanue KonuuectBo N
Nem/m IIPOrpaMMHOTI0 IPOYKTa porosopa JULEH3UI AICHCTBITT
Porp POAYK MOCTAaBKHU t JUIECH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 352A/2020 ot
OLV NL 1Mth Acdme 26.05.2020
Stdnt STUUseBnft

12 mecsnes ¢
[IpunosxxeHus B cocrase

BO3MOKHOCTBIO
2 MOITUCKU: -

Outlook MMpoAJICHUA

) JINLIEH3UN
OneDrive I

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office Kontpakt Ne 28-
Professional Plus 2019 355A/2020 ot
B cocrase: 26.05.2020

* Word 12 MecsmeB ¢
. Excel 1l

3 . Power Point B BO3MOKHOCTBIO
. Ou thOk HpOI[JIeHI/IH

. OneNote THTCH3HH

o Access

o Publisher
InfoPath
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12. TPEBOBAHHUS K OHEHKE KAYECTBA OCBOEHMUS ITPOI'PAMMBI

HaumenoBanue
pa3jaesion

OcHOBHbBIE IIOKA3aTeJIH OLICHKH

DopMbI U METOABI
KOHTPOJISI M OLlEHKH

Pa3nen 1. OcHOBBI
OHMOXVMHUHU,
LUTOJIOTHHU U
BHPYCOJIOTHH

3naem:

- CTpoeHHe, CBOilcTBa U OHOJIOrMYECKHE
(yHKIIMN OCHOBHBIX KJIacCOB OMOMOJIEKYI;

- cTpoeHue U paboTy Hambojee BaKHBIX
OMOJIOTHYECKUX HAHOCTPYKTYP;

Ymeem:

- CaMOCTOSITEIbHO  OPUEHTHPOBATHCS B
JUTepaType, IMOCBALICHHOW MEOUIMHCKUM H
OMOJIOTUYECKUM NPUIIOKECHUAM
HAaHOTEXHOJIOTUH;

- BECTH JHalor H
MPeICTaBUTEISIMU
OMOJIOTHYECKHUX HAYK;
Bnaoeem:

- HaBBIKAMH aHaJIM3a HAYYHO-TEXHHUYECKOU
JUTEepaTypel B 0O0JAacTU CTPOEHHs, CBOICTB,
¢GyHKIMH ¥ BO3MOXKHOTO  IPUMEHEHHUS
HAaHOCTPYKTYP OHOJIOTUYECKOTO
MIPOUCXOXKACHUS;

- CHOCOOHOCTBIO HCIIOJNb30BaTh Ha IMPAKTUKE
3HaHUS O CTPOEHUH M (PYHKIMOHHUPOBAHUH
OMOJOTMYECKHX HAHOCTPYKTYp, B TOM 4HCIIE
pu pa3paboTKe HOBBIX HAHOMATEPHAJIOB.

COTPYAHUYECTBO C
MEIULMHCKHAX 51

OrneHka 3a JOKJIaabl.
OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne ]

O1leHKa Ha 3a4eTe.

Pazgen 2.
OCHOBHBIE KJIACCHI
OMOJIOTHYECKUX
MOJICKYJT

3naem:

- CTpoeHHe, CBOilcTBa U OHOJIOrMYECKHE
(YHKIIMU OCHOBHBIX KJIacCOB OMOMOJIEKYI;

- cTpoeHHue W paboTy Hambojee BaKHBIX
OMOJIOTMYECKUX HAHOCTPYKTYP;

Ymeem:

- CaMOCTOSITEIbHO  OPUEHTHPOBATHCS B
JUTepaType, IMOCBALUICHHOW MEOUIMHCKUM H
OMOJIOTUYECKUM PUIIOKESHUAM
HAaHOTEXHOJIOTUH;

- BECTH JHaloOr U
MPeICTaBUTEISIMU
OMOJIOTHYECKHX HAYK;
Braoeem:

- HaBBIKAMH aHaJIM3a HAYYHO-TEXHHUYECKOU
JUTEepaTypel B 0O0JAacTU CTPOEHMs, CBOICTB,
¢GyHKIMH ¥ BO3MOXKHOTO  IPUMEHEHHUS
HAHOCTPYKTYD OHOJIOTUYECKOTO
MIPOUCXOXKACHUS;

- CHOCOOHOCTBIO HCIOJb30BaTh Ha IMPAKTUKE
3HaHUS O CTPOEHUH M (YHKIMOHHUPOBAHUH
OMOJOTMYECKHX HAHOCTPYKTYp, B TOM YHCIIE
pU pa3paboTKE HOBBIX HAHOMATEPHAJIOB.

COTPYAHUYECTBO C
MEIUIMHCKHAX 51

OrneHka 3a JOKJIaIbl.
OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne 2

O1leHKa Ha 3a4eTe.

Pazpea 3.

3naem:

O1neHKa 3a JOKJIAIbI.
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HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH

pa3aenoB KOHTPOJISI M OLleHKH
MonexymnsipHbie - MOJIEKYJIIpHBIE MeXaHH3Mbl BocnpusaTus, | OreHka 3a
MEXaHHU3MBI nepenayn M mpruemMa HH(GOPMALUHM B KUBBIX | KOHTPOJBHYIO PabOTy
(YHKIMOHMPOBAHUSL | CUCTEMAX; Ne 3
OMONIOTHYECKHX - MOJIEKYJISIpHBIE MEXaHW3Mbl TonydeHus u | OmeHka Ha 3adeTe.
HAHOCTPYKTYP XpaHEHUs YHEPTUH B KUBBIX CUCTEMAX;

- MOJICKYJIAPHBIC MCXaHU3Mbl MEXaHUYCCKOI'O
JABMOKCHUA B XXKUBBIX CUCTCMAX,

Ymeem:

- BUJICTh MIEPCIEKTUBBI BO3MOYKHBIX
OMOJIOTHYECKHUX, MEIULIMHCKUX U
JKOJIOTUYECKUX IIPUIIOKEHUN
HAaHOTEXHOJIOTUU;

- CaMOCTOSITEJIbHO  OPUEHTUPOBATHCA B
JUTepaType, TMOCBSIMICHHOW MEIWIIMHCKUM H

OMONIOTHYECKUM IPUIOKCHUSM
HAHOTEXHOJIOTHH;

- BECTM JHAIOr W COTPYAHUYECTBO C
NPEACTaBUTEIIAMH METUIIMHCKIX "
OMOJIOTHYECKHX HAYK;

Bnaoeem:

- HaBbIKAMU AaHaJM3a HAayYHO-TEXHUYECKOU
JUTEepaTypel B O0JAacTH CTPOEHHs, CBOICTB,
GyHKIMH ¥ BO3MOXHOTO  IPUMEHEHHUS
HaHOCTPYKTYp OHOJIOTUYECKOTO
IIPOUCXOXKICHHUS;

- CHOCOOHOCTBIO HCIIOJIb30BaTh Ha IMPAKTUKE
3HaHUS O CTPOEHUM M (PYHKIMOHHUPOBAHUH
OMOJOTMYECKHX HAHOCTPYKTYp, B TOM 4HCIIE
pU pa3paboTKE HOBBIX HAHOMATEPHAJIOB.

13. OCOBEHHOCTH OPTAHU3AIINMU OBPA3OBATEJIBHOI'O ITPOIECCA I
NHBAJINJIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyveHne WHBANUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU  3JIOPOBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHuM3alii M OCYIIECTBJIEHUS 0Opa30BAaTEIbHOM JEATEIBHOCTH
1o 00pa3zoBaTeNbHBIM MIpOrpaMMaM — MporpaMmam OakaliaBpuaTa, MporpaMMmamM CIeIHaIuTeTa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— IlonoxenneM O TOpSAKE OpTaHU3ANMH W OCYIIECTBICHUS 00pa3oBaTENbHOM
NESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUsS — MpOorpaMMam
OakanmaBpuaTta, MporpaMmaM CIeLHalIMTeTa, MporpaMmaM maructpatypsl B PXTY
uM. [I.U. MenneneeBa, npuHsATHIM pemeHueM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotoxon Ne 3, BBeAeHHBIM B JelicTBHE InpukazoM pektopa PXTY
um. JI.1. MengeneeBa oT 14.11.2019 Ne 646A;

— MeTonyecKUMU PEeKOMEHJANMUSIMH 0 OpraHW3aluu 00pa30BaTEIHHOIO TMpoIecca
JUisi  OO0y4YeHMs] HHBANUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30oBaTeNbHBIX OpPraHM3AlMsIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
00pasoBatenbHOro mpoliecca (yTBEpPKICHBI 3amecTuTeneM MuHucTpa oopa3oBanust U Hayku PD
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHsI M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«buosiornueckue HAaHOCTPYKTYPEI»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHs: oOuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MEHEHHUS/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«BBeneHue B CrienMajibHOCTD: HaHOMATEPHAJIBD>

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBiieHa acCCUCTEHTOM Kadeapbl HAaHOMaTepuanoB U HaHoTexHoyoruu Llnpokux

C.A.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmma cocraBieHa B  COOTBETCTBHH ¢  TpeOoBanmsimu  DegepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa BBHICIIETO O0O0pa3oBaHUsA — OaxkamaBpHaT
no HanpasieHuto noArotoBku 28.03.03 Hanomamepuanvt (OI'OC BO), pekomenmauusimu
MeTtoauueckolf KOMHUCCHUU M HAKOIJIEHHBIM OIBITOM MpENoJaBaHusl AUCUUILIUHBI Kadenpoi
Hanomamepuanogé u nanomexuonouu PXTY um. JI.1. Menneneesa. IIporpamma paccunrana
Ha M3y4eHUe NUCUUIUIMHBI B TeueHue 1 cemecrtpa.

HucuunnuHa «Beedenue 6 cneyuanbHOCmMy: HAHOMAMEPUATbL» OTHOCUTCS K
00s3aTeNbHBIM TUCIUIUIMHAM 00s3aTeNIbHOM yacTu ydeOHoro ruiaHa. [lporpamMmma AMCHUIIIUHBI
MPEJIoJiaraeT, 4YTo 00yJaronurecss IMEIOT 0a30BYIO MOJATOTOBKY IO MPOTPaMME CPETHEH IITKOJIBI.

Heap mucuMniMHbl — TNpUOOpPETEHHE CTYyJIEHTAaMH 3HaHUH B 00JIAacTM HAyK O
HAaHOMAaTepHalaXx W HAHOTEXHOJIOTHH, Hauboyiee SIPKUX JOCTHKEHHH B OTOoM oOjacTw,
CTUMYJIMpPOBaHUE UHTepeca K OyayIiel crennaibHOCTH.

3agaum aucHMIUIMHBI — (QopMHUpoBaHME Yy OOy4alomMXCsi 3HAHUH B o0jacTu
HAHOTEXHOJIOTUM M HAHOMAaTepuasoB; 3HAKOMCTBO OOydaloIUXcs ¢ Hauboyiee 3HAYUMBIMU
JTOCTHIKEHUSIMU B 00JIACTH HAHOTEXHOJIOTHH U HAYKU O HAaHOMAaTepHasax.

Jucuunnuna «Beedenue ¢ cneyuanpnHocmy: Hanomamepuanvl» Tpenoaaercs B |
cemectpe. KOHTponb yclieBaeMOCTH CTYIEHTOB BEIETCS IO NPHHITOH B YHUBEPCHTETE
pEUTHUHTOBOM CHUCTEME.

Pabouass mporpamMMa NUCHUIUIMHBI MOXET OBITh peajdn3oBaHa C MPUMEHEHHEM
JMIEKTPOHHBIX O00pa30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOyuYeHHUs MOJHOCTHIO WU

JaCTU4YHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHBI

N3yuenue JUCHUTITUHBI HaIpaBJICHO Ha npuodOpeTeHue CJIeIYIOLIUX

o01menpogeccCHOHAJIbHBIX KOMIIETEHIMH M MHAMKATOPOB UX JOCTHKEHUS:
HaumenoBanue
Koxa u HauMeHoBaHMEe HHAMKATOpA
kareropuu (rpymmsl) | Kox n naumenoBanne OITK
noctkenns: OIK

OIIK
[Ipumenenue OIIK-1 Cnoco6en pemats | OIIK-1.7 Bnageer HaBbIiKaMu
dbyHIaMEHTAIBHBIX | 3a/1a4¥ MPOPECCHOHANBHON | MCMOJB30BaHUS €CTECTBEHHOHAYYHBIX U
3HAHUU B NEeSITEIbHOCTH Ha OCHOBE OOLIEMH)KEHEPHBIX 3HAHU B
npo(ecCHOHALHON | MPUMEHEHUS po(hecCHOHATLHON e TEIILHOCTH
NEeSITEIIbBHOCTH €CTECTBEHHOHAYYHBIX U

0O0IIeNHKEHEPHBIX 3HAHHIH,
METOZI0B MaTeMaTHYECKOTO
aHaJIHM3a U MOJICIIMPOBAHUS

O} dexTuBHOCT U

OIIK-5 Cnocoben

OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTUN

0€e30MacHOCTh MPUHUMATh 0OOCHOBAHHBIE | MOJYUYEHHUS Pa3IMYHBIX HAHOMATEPHAJIOB
TEXHUYECKUX TEXHUYECKHUE PELICHHS B OIIK-5.2 YMeeT olieHUBaTh TEXHOJIOTHU
pereHui npodecCuOHATbHON W3TOTOBJICHHS] HAHOMATEPUATIOB U U3IEITHI

JeSITeIIbHOCTH, BLIOUPATh
s dexTuBHBIC U
Oe30IMmacHbIe TEXHUYCCKUE
CPEJICTBA ¥ TEXHOJIOTUU

U3 HUX C IMO3ULUU 6630HaCHOCTI/I u
a3 dexTuBHOCTH

OIIK-5.3 Bnageet HaBRIKAMU 110
peBapuUTEeILHOMY TIOJI00PY
000pyI0OBaHUS JIJIs1 TPOU3BOICTBA
HAHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX
MaTepHaoB




Bnanenue OIIK-6 CnocobGen OIIK-6.2 YMeet paboTaTh ¢ TEXHUYECKON
HOPMAaTUBHOMU y4acTBOBATh B pa3pabOTKe | M CIPaBOYHOM JINTEPATYpPOH,
JIOKyMEHTAIueH, TEXHHYECKOUN HOPMATUBHBIMH JOKyMEHTaMU TIpU
paBoBast JOKYMEHTAITUH, CBS3aHHOW | BBITIOJHEHUH MCCIIEIOBATEIBCKUX padoT B
OTBETCTBEHHOCTh ¢ mpodeccCuoHaTbHON 00JacTi HaHOMHKEHEPHH
JeSITeIbHOCTHIO Ha OCHOBE
NPUMEHEHHUS CTaHAApPTOB,
HOPM U TIPaBUII
[IpoexTupoBanue OIIK-7 Cnocoben OIIK-7.3 Bnaseer HaBbIKaMu
00BEKTOB, CHCTEM U | TIPOCKTHPOBATH U UCTIOJIb30BaHUSI HOPMAaTUBHOU U
IPOIIECCOB COIIPOBOKIATh TEXHOJOTHYECKON JOKYMEHTAINH TSI
TIPOM3BOJICTBO MIPOCKTHUPOBAHUS U COTIPOBOXKICHUS
TEXHHUYECKUX OOHEKTOB, MPOM3BOJICTBA TEXHUIECKUX OOBEKTOB,
CHCTEM H IPOIIECCOB B CHCTEM H MPOIECCOB
00JacTi HAHOTEXHOJIOTUH U
HaHOMAaTepHAaJIOB

B pesynbpTrare nuzydeHus: JUCIUIUIMHBI CTYICHT OaKaaBpuarta JOJDKEH:

Buame:

- Haubojee W3BECTHBIC THUIBI HAHOMATEPHAIIOB W HAHOCTPYKTYp, MX CTPOCHUE U
OCHOBHEIE CBOMCTRA,;

- Hanbosee SIpKUe JTOCTHKEHUS B 00J1aCTH HAHOTEXHOJOTUU U XUMHUYECKOW TEXHOJIOTHH
HaHOMaTEpPHUAaJIOB;

- UMEIOIIHECS] HA CETOMHSIIHUIN JIeHbh M BO3MOJXKHBIE B Oy/aymieM o0JacTH MPUMEHEHHS
pa3JIMYHBIX BUIOB HAHOCUCTEM U HAHOMATEPHUAJIOB;

Ymemn:

- BUJETh BO3MOXXHOCTUM TPUMEHEHHMS HOBBIX HAHOMATE€PUAJIOB U HAHOCUCTEM B
Pa3IUYHBIX 00JIACTAX TEXHUKU U METUITUHBI;

— OpPHUEHTHUPOBATHCA B JUTEpaType, MOCBSIICHHOW NPUMEHEHHIO HAHOMATepUaOB M
HAHOTEXHOJIOTUH;

Brnaoemy:

- METOJIaMH TIPEJICTABIICHHUsI CBEJCHUN O CBOMCTBAX, METOAAX IMOJYyYEHHUS M OOJACTAX
MPUMEHEHHUSI HAHOMATEPUAJIOB U HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U MPE3CHTAIIH.

3. OFBEM JUCHUILINHGBI M BUJIbl YYEBHOM PABOThHI

Bun yaeOHO# paboTh Beero
3E Akan.u. | Actp.u
OO61ast TpyA0EMKOCTh TUCIUTITHHBI 3,00 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
B TOM 4HcJje B popMe NPaKTHYECKOi MOATO0TOBKH 0,11 4 3
Jlexun 0,89 32 24
[Ipaktnueckue 3austus (113) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
CamocTosiTesqbHasi padora 1,67 60 45
KonTakTHas camocrositenbHas paboTa 0,2 0,15
1,67
CamMOCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIINHBI 59,8 44 85
Buabl KOHTpOJIA: |
3a4éT ¢ OEeHKOM - \ - | \




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgeapl IMCOMIIMHLI U BUABI 3aHATHH

AKageM. 4acoB

Ne B T.4. B B T.4. B
Pazgen nucuuminHbI IIpak. Cam.
n/n Bcero (popme Jlexnun (popme
3aH. padora
Ip. NOAT. np. NOAT.
1. Pa3nen 1. O61mme Bonpochbl HAHOTEXHOJIOTUH U 30 4 10 5 4 15
TEXHOJOTHH HAHOMATEPHAJTIOB
1.1 Bsenenue. Mcropus pa3BuTus HayKu O HAHOMaTepuasiax U 6 1 > 1 1 3
HAaHOTEXHOJIOTHU.
1.2 YHuUKaNIbHBIE CBOKCTBA HAHOMaTepuanos. [Ipumepsl 12 1 4 > 1 6
) pasmepHoro dddexra. HanogacTuilsl B OKpyskaromiei cpene.
13 Pa3Butre MeTO0B BU3yanu3alyy U aHaIn3a 6 1 ) 1 1 3
HaHOMaTEPHAJIOB
Opranuzanus Hay4YHbIX MCClieIoBaHU. Benyiue By3bl 1
1.4 Hay4YHBIC OPTaHU3AIUU B 00JIACTH HAHOTEXHOJIOTHH U 6 1 ) 1 1 3
HaHoMaTepuayioB. [Iporpammel pa3BUTHS HAHOTEXHOJIOTHH U
HAaHOMAaTEpPHAJIOB.
2. Paznen 2. Ilpumepbl HAHOMATEPHUAJIOB U UX POJIb B 63 ) 2 11 ) 30
COBPEMEHHOM 00111eCTBe
21 VYrnepoaHsle HAHOMAaTEpHUaNbl - COBPEMEHHOE COCTOSIHUE U 6 _ ) 1 i 3
NEPCIEKTHUBBI.
2.2 HaHOoTeXHOJIOrMM 1 HAaHOMATEPHAJIbl B JICKTPOHUKE. 6 - 2 1 - 3
23 Hanomenuunna. Hanomarepuaiisl 111 CO3aHUS 1 _ 4 > ) 5
) JIEKApCTBEHHBIX CpelicTB. HaHOMaTepuansl 1)1l Tepanuy paka.
24 MarauTHble HAHOMATEPUAIIBI . 6 - 2 1 - 3
2.5 KoHconnaupoBaHHble HAHOMATEPHAJIBI. 11 - 4 2 - 5
26 CoBpeMeHHbIE KOMITO3UIIMOHHBIE MaTEPUAIbI U 6 _ ) 1 i 3
HAHOKOMIIO3UTHI.
2.7 HaHOMOKpBITHS ¢ YHUKAJIBHBIMU CBOMCTBAMH. 6 4 2 1 4 3




Hanomarepuains! U1t SHEPreTUKU U PELICHUS YKOJIOIMYECKUX

2.8 npobsaem. OrieHKa MOTEHITUATLHON OIMMAaCHOCTH 11 4 2 5
HaHOMaTEPHAJIOB.
HUTOIrO 93 32 16 45
IToaroroBka k 3auety 15 - - 15
HUTOIroO 108 32 16 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Paznen 1. O01mme Bonpochbl HAHOTEXHOJIOTHHM U TEXHOJIOTUH HAHOMATEPHAJIOB.

1.1. Beenenue. UcTtopusi pa3BUTHS HAYKH 0 HAHOMATEPHAJIAX U HAHOTEXHOJOTHH.
IlepcrnieKTHBBI HAHOMATEPHUAJIOB.

MacmTab HaHO0O0BbeKTOB. Omnpe/encHne HAaHOTEXHOJIIOTHH U HaHoMaTepuasioB. OcoObie
CBOMCTBa HAHOOOBEKTOB. PoIib Mexk(ha3HBIX TpaHHULL.

Hanomarepuanst B apeBHoctn u CpenHeBekoBbe. HaHomaTepuanbl B HOBOE Bpems,
Maiikn ®@apaneit u 301u 3010ta. Hanomarepuans! u HanoTexHoaoruu B 20 Beke. P. delinman -
MPUHILIMITAATIbHAS BO3MOXKHOCTD CO3JJaHHsI HAHOOOBEKTOB IyTeM cOOpKH aToM 3a arToMoM. Kuura
3. pekcnepa. PazpaboTka METOI0B aHATN3a M BU3YaJIH3aIlMM HAHOYACTHULL. Y JIBTPAUCIIEPCHBIC
nopomkyd. HammonansHas HaHoTexHosormyeckass unuiumatuBa CIHIA. BypHoe pasBurtue
HaHOTEXHOJOTUHU B 21 Beke.

1.2. YHukaabHble cBOMcTBa HaHoMarepuaJioB. Ilpumepsl pasmepHoro 3¢gdexra.
HaHnouyacTuubl B OKpYy:Kalouien cpejae.

[loBepxHOCTHast 53Heprusi, NOBEPXHOCTHOE HaTsLKeHHE. OmnpenereHue pasMepHOro
s dexra.

[Ipumeps! BIUgHUS pa3Mepa HAHOYACTHUI] Ha YCIOBUS (TEMIEpaTypy, AaBieHue) (a30BbIX
NepexXoJI0B, ONTHYECKUE CBOMCTBA, MEXAHWYECKHE CBOMCTBA HAHOMATEPUAJIOB, PEAKLIMOHHYIO
CIIOCOOHOCTh, KATAJIMTUYECKHE CBOWMCTBA, MAarHUTHEIE CBOICTBA, OWOJOrHYSCKHE CBOMCTBA
(TOKCHYHOCTB). 3aImTa OT HAHOYACTHII.

Hanowactuier B okpyxatomeid cpene. Hanouactunbl B KocMmoce, B ruapocdepe,
mutochepe u atmocdepe. [Ipupoausie HaHOMaTepualbl. brogorndeckre HAHOCTPYKTYPBI.

1.3. PazBuTHE METO10B BU3YATU3AIUN U aHAJIM32 HAHOMATEPHAJIOB.

[IpocBeunBaromas  3JEKTpoHHas ~ MHUKpockomus.  CkaHumpyromas  (pactpoBasi)
3JIEKTpOHHAsT MHUKpockonus. CKaHMpyrollas TyHHEIbHas MHUKPOCKONUSA. ATOMHO-CHIIOBAs
MHUKpocKonusa. OU3nuecKkue OCHOBBI METOJIOB, YCTPOHCTBO MpUOOPOB, TpeOoBaHUs K oOpa3iam
U YCJIOBHSIM aHaJIK3a, IPUMEPHI N300paKEeHU.

1.4. Opranusanus 1 pUHAHCHPOBAHNE HAYYHBIX HccIen0oBaHMil. Bexymme By3bl u
HAy4YHble OpPraHM3aluM B 00JIaCTH HAHOTEXHOJIOTMM M HaHomarTepuajoB. IIporpammsl
Pa3BUTHS HAHOTEXHOJIOTMH U HAHOMATEPHAJIOB.

Opranuzanys Hay4yHbIX HccienoBaHuid B Poccuu. [lpumepsl HaydHBIX OpraHu3anuid U
BeJylmuX By30B. HayuHble 0a3bl JaHHBIX W HAydHbIE XypHAIbl. DUHAHCHPOBAHUE HAYYHBIX
uccienoBanuii B Poccun, rpanroBas cucrema. [IpuoputeTHble HanpaBieHUsI Pa3BUTHS HAYKH,
TEXHUKA M TexHoyoruii B P®. @DenepanpHas neneBas mnporpamma, Poccuiickuii ¢oHz
byHIaMEHTAIBHBIX HccienoBannii, Poccuiickuii HayuHblii ¢oHa. [IporpaMMbl mjisi MOJIOIBIX
YUeHbIX M npeanpuHuMareneil. [IporpaMMbl pa3BUTHS HAHOTEXHOJIOTMM U HAHOMAaTE€pPHUAJIOB B
Poccun. Jlestenprnocts POCHAHO.

Pa3nea 2. IlpumMepbl HAHOMATEPHAJIOB H UX POJIb B COBPEMEHHOM 00111ecTBe.

2.1. YriepoaHble HAHOMATEPHAJIBI - COBPEMEHHOE COCTOSIHME U MEePCNEeKTUBBDI.

I'paden, nHanoanmasel, QyiepeHsl, YriaepoaHble HaHOTPYOKU. OTKPBITHE, CTPYKTYpA,
OCHOBHBIC (DM3UYECKHE M XUMHUYECKHE CBOWCTBA, MeTOAbl MNoiydeHusd. CylecTByrouye Hu
NEePCIEKTUBHBIE 00JIACTH IPUMEHEHHUS.

2.2. HaHOTEeXHOJIOrMM U HAHOMATEPHUAJIbI B DJIEKTPOHUKE.

IIporpecc B MHMKpO3JIEKTpOHMKE, 3akOoH Mypa. OCHOBHBIE 3Tanbl TEXHOJIOIMH
UHTErpaibHbIX MHUKpocxeM. IlnanapHas TexHonorus (opMHUpPOBaHUS DJIEMEHTOB MUKPOCXEM,
¢doronutorpadus. XapakTepuCTHKa TEXHOJIOTMYECKOTO Ipoliecca Kak MoKa3arTeib mporpecca B
0011aCTH MUKPO3JIEKTPOHUKH. Du3nueckre 1 3JKOHOMUYECKHE OTPAHNYECHUST MUKPOAJIEKTPOHHUKH.
Hanosnexrponuxa.

[TosrynmpoBOIHUKOBBIE HAaHOCTPYKTYphl. KBaHTOBBIE MBI, KBAHTOPBIE HUTH, KBAHTOBBIC
TOYKHA. MeTOoJbl TOJY4YEeHUsT KBAHTOBBIX To4dek. COBpeMEHHBIE M TEpCIEKTUBHBIE OOJACTH
IIPUMEHEHHS KBAHTOBBIX TOYEK.



2.3. HanomaTepuaJbl AJ1s1 CO3IaHUS JIEKAPCTBEHHBIX CPEACTB.

[lepcnexkTvBHBIE  HampaBieHUs  NPUMEHEHHUS HAHOMATEPUAJIOB B  MEJUIIMHE:
UMILIAHTUPYEMBIE YCTPOWCTBA, UMIUIAHTHUPYEMBIE MAaTEpHUAJIbl, MAaTEPUAJIBI U YCTPOMCTBA IS
XUPYpPruy, TUarHOCTUKA U BU3yalu3anus, (hapMareBTHKA.

HanouacTuiisl 1 HaHOMaTepHuaibl B papmaiieBTuke. HaHOCTpyKTyphI 17151 HalpaBIeHHOTO
TPAaHCIOPTAa  JIEKAPCTBEHHBIX  BELIECTB: HEOPraHUYECKHE HAHOYACTULBI, TMOJUMEPHBIC
HAHOCTPYKTYpPbI, JUNOCOMBL. CTpOeHHE JIUIOCOM, JTOCTOMHCTBA JIUIOCOMAIBHBIX (OpM,
MIOJIyYEHUE JINITOCOM.

[IpumMeHeHne HaHOMATepuaaoB I JIEYEHUS - HAHOYACTUUBI  30J10Ta  JUIS
dboToAMHAMHUYECKON  Tepanmuu, MarHUTHBIE HAHOYACTUIIBI JJIS MarHUTHO-KUIKOCTHOMN
TUIIEPTEPMHUH, JIUITOCOMHBIE ITPENapaThl U Jp.

2.4. MarauTHble HAHOMATEPHAJIbI.

OcHOBHBIE CBOMCTBA (heppOMAarHETUKOB. 3aBUCHMOCTh KOIPIUTUBHOU CHUJIBI OT pa3Mepa
yacTull. MarHuToMsarkue HaHoMaTepuasibl. MarHuTHble HaHOMAaTepUalbl JUIsl  3alKCH
uHpopmanuu. MarautHele SKUAKOCTH. [lodyyeHue MarHUTHBIX HaHouacTull. Ilpumepst
MPUMEHEHUSI MarHUTHBIX U MarHUTOPEOJIOTMYECKUX KUIKOCTEH B TEXHHKE. buomeauuHckoe
MIPUMEHEHNE MarHUTHBIX HAHOYACTHUL]. MarHUTOIIACTBI.

2.5. KoHcomuaupoBaHHbIe HAHOMATEPHAJIbI.

OnpeneneHne KOHCOJUAUPOBAHHBIX HAaHOMATEpHAIOB. Poib MeEX3E€peHHBIX TIpaHHL.
OCHOBHBIE METO/IbI TOJYYEHHS] KOHCOJIMIUPOBAHHBIX HAHOMATEPHAJIOB.

Hanonmopomiku. OcCHOBHbBIE  METOABI  MOJY4YEHUS  HaHONMOPOWIKOB.  [lomyudenue
HAHOMOPOIIKOB B TuIa3Mme. [lonmydeHre HAHOMOPOIIKOB 30Jb-Te€Ih METOAOM. Macmradbsl u
MEPCIEKTUBBI IPOMBIIIIIEHHOTO MPOU3BO/ICTBA HAHOIIOPOIIKOB.

Meroabsl KOMMNAKTHPOBAaHUS HAHOIMOPOIIKOB - CIIEKAaHWE TII0J JaBICHUEM, Topsyee
n3ocrarnueckoe mnpeccoanue. llopomkoBas Merammyprus. [IpuMeHeHne MaTepualios,
MOJIY4YEeHHBIX METOAaMH MOPOIIKOBOI METAILTyprUu.

Kepamuka wu Hanokepamuka. [lomydyenune HaHOokepamuku. (OCHOBHBIE  BHU/IbI
HaHokepamuku. Cdeppl NpuMeHeHHs HaHOKepaMuKH. HaHokepamMuka B  MEAHIIMHE.
bponekepamuka. OnTu4ecku Npo3pavyHasi Kepamuka.

Metonpl HMHTEHCUBHOW Iutactuueckoi  nedopmammu  (MITJ]) nans  nomydeHus
METAUIMYECKUX HaHoMaTtepuanoB. KpydeHue moa BBICOKMM J1aBJIeHHEM. PaBHOKaHaJbHOE
yrnoBoe mpeccoBanue (PKVY-mpeccoBanme). BcecropoHHsiss KkoBka (TmpeccoBaHHe) C
MHOTOKPAaTHOW CcMeHOH ocu aedopmanuu. OCOOCHHOCTH HAHOCTPYKTYPHBIX MaTepHalOB,
nosty4eHHsIx Merogamu UIT/I.

KonTponupyemas kpucramumzanus U3 aMop(HOro coctosiHus. MeTo; CIMHHUHTOBaHUS
JUISL TIOJIyYeHHMS] HAHOKPUCTAUIMUECKUX METANTMYecKUX cruiaBoB. CTekia ¢ HaHOYACTULIAMU
MeTayioB. CHUTaUIbl UM CTEKJIOKEpaMUKa, CTPYKTypa U OCHOBHbIE cBoiicTBa. llomyuenue
cutauioB. [IpumMepsl MPpUMEHEHHUS CUTAILIOB.

2.6. CoBpeMeHHbIe KOMIIO3MIIHOHHbIE MATEPHAJIbLI U HAHOKOMIIO3UThI

OmpeneneHue W OCHOBHBIE  XapAaKTEPUCTHUKKA  KOMIIO3MIIMOHHBIX  MAaTE€pHUaJoB.
KoMnoHEHThl KOMITO3UIIMOHHBIX MaTepuanoB. Buasl Marpuil u HanmonaHuteneu. llepmamytp -
IIPUPOJHBIN KOMIIO3UT. [IprMepbl KOMITIO3UTOB € Pa3HbIMU HanoyHUTEIIMHU. [Ipenperu.

HanokoMmno3utsl. YriemnacTuk ¢ actpajeHaMd. beTOH ¢ HaHOYacTULAMHU pa3InYHOTO
cocraBa. [lomuMepHbIE KOMIIO3WTHI C  HaHOYacTHUIlaMH  cepebpa. HaHOKOMIO3UTHI
MOJIMMEP/OpPraHoOTInHa — CTPYKTypa U mosydeHue. HaHodacTuipl Kak 3aMEAUTENN TOPEHUs
MOJIMMEPHBIX MAaTepUaJIOB.

2.7. HaHOCTPYKTYpPUPOBAHHbIE MOKPHITHS ¢ YHUKAJIbHBIMH CBOMCTBAMM

Lenu HaHeceHUS TMOKPBITUH. ODJIEKTPOXMMHUUYECKOE HAHECEHHE METAJTMYECKUX
MOKPBITUM, TPUMEPbl TAIbBAHUYECKUX MOKpbITUA. PVD-MeTronpl mnojiydeHusi MOKPBITHIA.
BakyymHO-1yroBoe ucnapeHue (IyroBoe HambuleHHE). MarnerponHoe pacnbuieHne. CVD-
METO/IbI OJTYYEHUS TOKPBITHM.



M3HOCOCTOMKHE HAHOCTPYKTYPHUPOBAaHHBIE IOKPBITUS  PEKYILErO  HMHCTPYMEHTA.
I'papuenTHbie MOKPHITHS. [ByX(pa3Hble HAHOCTPYKTYPUPOBAaHHBIE MOKPHITUS. KOMIO3UIIMOHHBIE
XPOM-aJIMa3HbIE U3HOCOCTOUKHE ITOKPBITHS.

HanocTpykTypupoBaHHBIE TIOKPBITUS JJIS1 PUAAHUS HOBBIX ()YHKIIMOHAJIBHBIX CBOMCTB.
Oddekr noroca u cynepruapodoOHBIC HAHOMOKPHITUSA. DHEprocoeperaromee CTeKIo.
TepMoperyaupyronme NoKpbITUS Ul KOCMUUYECKUX annapatoB. MoJHUE3aIUTHBIE TOKPBITHS B
aBuanuu. Panmonoriomaromuye MOKPBITHS ¢ HaHOYacTHLIAMH. Paguornoriomaroniye TKaHH €
HaHoCTpyKTypamu. [TokpeiTus ms O6erona ¢ Hanowacturamu TiOz anms camoouucTku. Jpyrue
MOKPBITUS C HAHOYACTULIAMH.

2.8. Hanomarepmaabl JJsi JHEPreTHKH M PpelleHHs 3KOJOTMYecKHX MNpodJeM.
OueHka MOTEeHUHAJIBLHOM ONIACHOCTH HAHOMATEPHAJIOB.

OcHoBHBIE  TJIOOANBbHBIE HKOJOTHYECKHWE TMPoOJIeMbl COBpeMeHHOCTU. [IpoGiema
3arpsi3HeHus Bozbl. HaHoMaTepuasbl Ui OYMCTKM M ONPECHEHHs BOJbI (UIBTPALMOHHBIMU
MerogaMu. MeMmOpaHbl Kak HaHOMaTepHaibl. YJIbTpapuIbTpalus, HaHOQWIbTpaUus U
0o0paTHBII 0OcMOC.

Hanomarepuanbsl 111 COpOLIMOHHON OYMCTKHM 3arpsi3HEHHBIX BOJ - YIJIEpOJTHBIC
HaHOTPYOKM, MAarHUTHbIE HAHOYACTHIbl, HAHOMATepHaabl s COpPOLUH PaJUOHYKIHIOB.
[Ipobnema 3arpsi3HeHus Bo3ayxa. HaHomarepuansl a1 GOTOKATaTUTUYECKONH OUMCTKH BO3IyXa.
doTOKATATUTUYECKUH PUITBTP.

Ilonck HOBBIX MCTOYHMKOB SHEPIUH, PA3BUTHE HDHEPreTHKU. TOIUIMBHBIE AJIEMEHTHI.
CxeMBl BOJOPOJHOTO M METAaHOJBHOTO TOIUIMBHOIO 3leMeHTa. HaHoMarepuanel B KadecTBe
MeMOpaH Ui TOIUIMBHBIX 3JIeMEHTOB. HaHomarepuanbl Kak KaTalu3aTopbl Ui TOIIMBHBIX
JJIEMEHTOB.

Conueunsle Oaraped, NMpUHIMI paboOThl (hoTorIeMeHTa. MaTtepuanbl UIsi COMHEUHBIX
Oatapeii. Hanomarepuans! 1151 GOTOBOJIBTAUKH.

IIepcniekTvBEI HAHOTEXHOJIOTMM U HaHoMarepuanoB B Poccuu. IloreHnManbHbIE pUCKU
HaHOTeXHOJOruyu. OLeHKa MOTCHIIMAIILHON ONTaCHOCTH HAHOMATEPHAJIOB.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

NQ B pe3yanaTe OCBOCHHA NJUCIUITJIIMHBI CTyI[eHT JOJIXKCH: PaBI,HCJ'I Pas:zzlen
3HaTh:
1 — HamOoJIee N3BECTHBIC TUITHI HAHOMATEPHUAJIOB U HAHOCTPYKTYP, UX CTPOCHHUE U OCHOBHBIC CBOMCTBA; - +
2 — HaumOoJee IpKUe JOCTHKCHHS B 00JIaCTH HAHOTEXHOJIOTHU U XMMHYECKOW TEXHOJIOTUH HAHOMATEPHUAJIOB; + +
3 — HMEIOIIMEeCs Ha CETOAHSIIHUNA JeHh W BO3MOXHBIE B OyaylmieM oOJIacTH TPUMEHEHHUsS pa3jIHYHBIX BUJOB n "
HAHOCHCTEM U HAaHOMAaTEPHAJIOB
YMeTh:
4 — BHIACTH BO3MOXKHOCTHU HpI/IMeHeHI/IH HOBBIX HaHOMaTepI/IaJIOB 1 HAHOCHUCTCM B paS.HI/I‘-IHBIX O6JIEICT$IX TCXHUKU U _ +
MEIUIMHEL;
5 — OpHUEHTHPOBATHCA B JIMTEPATYPE, MOCBSIICHHOW IPUMEHEHUIO HAHOMATEPUAJIOB U HAHOTEXHOJIOTHH; + +
Baanern:
6 — METOJlaMHM TIPEJCTABJICHHS CBEICHMM O CBOWCTBaxX, METOJaxX TOJYYCHHS H OOJacTAX MPUMEHEHHUS n n

HAaHOMAaTEPHUAJIOB U HAHOCTPYKTYP B BUJIE YCTHBIX JOKJIAJ0OB U IIPE3CHTALIUN;

B pe3yabTare ocBOeHUSI JUCHUILINHBI CTY/IEHT A0J2KeH puodpecTH ciaeayiomme odienpodeccuoHalbHble KOMIIETEHIIUH
AOCTHKEHHS:

U HHIAUKATOPbI UX

Kox u HanmmenoBanue OIIK Koa n HaumenoBanue uaaukaropa nocrumxkenus OIK

— OIIK-1 Criocoben peuaTth 3amauu |— OIIK-1.7 Bnaneer HaBbIKAMU WCIIOIb30BAHUS
npodecCHOHATHLHON JeSITeTbHOCTH Ha OCHOBE | €CTECTBCHHOHAYYHbIX ¥ OOIICWH)XCHEPHBIX 3HAHUU B

9 NPUMEHEHHS €CTECTBEHHOHAYUYHBIX M OOIIEMH)KEHEPHBIX | TPO(PECCHOHATIBHOMN 1eATEIbHOCTH + +
3HaHUH, METOJI0OB  MaTeMaTU4YeCKOro  aHaiu3a |
MOJICIIUPOBAHUS
10 — OIIK-5 Cnocobern  mpunumars  obocHoBanHbic |- OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTMH  ITOJYYEHUS . n
TEXHUYECKHE pelieHus B npoeCCHOHATBLHOM | PA3JIMYHBIX HAHOMATEPHAJIOB
NEeSTENIbHOCTH, BbIOMpaTh 3PdexTtuBHble u Oe3omacubie |— OITK-5.2 YMmeer OLICHUBATh TEXHOJIOTUU
11 TEXHUYECKHE CPEJICTBA U TEXHOJIOTHUU W3rOTOBJICHUSI HAaHOMATEPUAIOB U HM3ACIUN M3 HUX C + +
no3unuu 6e30nacHocTy U 3hdekTuBHOCTH
— OIIK-5.3 Bnageer HaBbIKaMu IO NPEABAPUTEIBHOMY
12 no0opy 00opymoBaHuUs TSt IIPOM3BOJICTBA + +

HAaHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB
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— OIIK-6 CriocoOeH  yyacTBOBaTh B  pa3pabOTKe

— OIIK-6.2 YMeer paboTaTh ¢ TEXHUYECKOW U

13 TEXHUYECKON JIOKYMEHTAIlUH, CBSI3aHHOM C |cIpaBOYHON TUTEPATYPOl, HOPMATUBHBIMU JOKYMEHTAMH
HpO(i)eCCI/IOHaJIBHOI\/'I ACATCIIbHOCTBIO Ha OCHOBC | [IPHU BBIITIOJIHCHUHN HUCCIICAOBATCIBCKUX pa60T B O6JIEICTI/I
NPUMEHEHHUs CTAaHAAPTOB, HOPM U IIPABUII HAaHOMH>KEHEPUHU
— OIIK-7 Cniocoben mpoektupoBaTh U compoBoxaarh |— OIIK-7.3 Brageer HaBBIKAMH KCIMOJIb30BAHUS

14 IMPOU3BOACTBO TCXHHUYCCKHUX O6’[>CKTOB, CUCTEM u HOpMaTHBHOﬁ A TEXHOJIOTHYECKOU AOKYMCHTAllUU JIA

MIPOIIECCOB B o0acTu HAHOTEXHOJIOTHUI 51

HAHOMATCPHUAJIOB

MPOEKTUPOBAHUSI U COMPOBOXKICHUS  IPOM3BOACTBA
TEXHUYECKHX 00BEKTOB, CUCTEM H MPOIIECCOB
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

Ne n/mt Ne pasnena TeMbl MPaKTUYECKUX 3aHATHN Yacsl
JUCIUTUTUHBI

1 Pasnen | HUctopus pa3BuTHsT HAyKM O HaHOMarepHaiax Hu 1
HaHOTEXHOJOruu. [lepcrekTuBb HAHOMATEPUAJIOB.

2 YHUKaJIbHBIE CBOWCTBA HaHOMarepuasioB. [Ipumepsl

Paznen 1 pa3mepHoro >¢dexra. HanouacTuubl B OKpyx)aromen 2

cpene.

3 Pasnen 1 Pa3zBute MeTonOB  BH3yalM3alMd M aHANW3a 1
HaHOMaTEPHAJIOB

4 Opranuzanus Hay4yHbBIX HcciefoBaHuil. Benymue

Pasnen 1 By3bl M HaydHble OpraHu3allid B  00JIacTu 1

HAaHOTEXHOJOTUM M HaHoMarepuaioB. I[Iporpammel
pa3BUTHUsI HAHOTEXHOJOTUH ¥ HAHOMATEPHAJIOB.

5 Paznen 2 YrnepoaHsle  HaHOMAarepuaabl -  COBPEMEHHOE 1
COCTOSIHME U NEPCIEKTUBBI.

6 Pasnen 2 HanorexHosioruu 1 HaHOMaTEPUANIbI B JIEKTPOHUKE. 1

7 Pa3nen 2 Hanomarepuansl 17  CcO3JaHUSI  JIGKAPCTBEHHBIX )
CPEJICTB.

8 Paznen 2 MaruutHbsie HaHOMAaTepHUaJbl U UX TPUMEHEHHUE. 1

9 Pa3nen 2 KonconmnanpoBaHHble HAaHOMATEPUAIIBI 11 TEXHUKU U )
CTPOUTEIHCTBA.

10 Pa3nen 2 CoBpeMEHHbIE  KOMIO3UIIMOHHBIE  MaTepuaibl U 1
HaHOKOMITO3UTHI

11 Paznen 2 HaHocTpyKTypHUpOBaHHBIE MOKPBITUSI ¢ YHUKAJIbHBIMU 1
CBOMCTBaMHU

12 Paznen 2 Hanomarepuanbsl 18 JHEPreTUKM W PEUICHUS 1
HKOJIOTMYECKUX MPOOIIEM.

13 Paznen 2 OneHka NOTeHIMaIbHON OMTACHOCTH HAaHOMAaTEPUAJIOB |

6.2 JlabopaTopHbIe 3aHATHSA

Beimonnenue 1a00paTOpPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
U3y4yaeMoro B JUCUUINIMHE «Beedenue 6 cneyuanvnocmev: HAHOMAmMeEPUAIbl HE
IIPEyCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

CaMocrosiTenbHasi paboTa MPOBOAUTCS C LETbI0 YIIyOJIeHHs] 3HAHUN 10 TUCIUIUINHE U
pelyCMaTpUBAECT:
—  PEeryJsIpHYIO MPopabOTKy MPOMJICHHOTO Ha MPAKTUICCKUX 3aHIATHIX YU4eOHOTO MaTepraa;
— TOJTOTOBKY JIOKJIAJIOB K MTPAKTHYCCKUM 3aHITHSIM I10 MPEIOKCHHBIM TeMaM;
— O3HAaKOMJICHHE W TPOpabOTKy PEKOMEHIIOBAaHHOW JIMTEPAaTypbl, pabOTy C 3JICKTPOHHO-
OMOTMOTEYHBIMU CUCTEMaMU U DJIEKTPOHHBIMU 0a3aMu JaHHBIX;
— TOJTOTOBKY K clladye 3a4eTa Mo JUCIHUILINHE.
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[TmaHupoBaHKEe BPEMEHHM Ha CaMOCTOSITEIbHYIO pPa0dOTy, HEOOXOAWMOTO Ha HW3y4YCHHE
AUCHUIINIMHBI, CTYACHTaM JIydlI€¢ BCCTrO OCYHICCTBJIATL Ha BCEChb IICpHUOA HUIYUYCHUA,
npeaycMaTpuBas MPH STOM PEryJsipHOE TOBTOPEHHE NPOMIEHHOro Marepuana. Marepua,
3aKOHCHeKTI/IpOBaHHBII>'I Ha JCKIOUAX, HCOGXOI[I/IMO PEryjIsipHO OONOJHATL CBCACHHUAMU U3
JUTEPAaTypHBIX HCTOYHHMKOB, TIPEJICTABICHHBIX B pabodeld mnporpamme. [Ipm pabore ¢
YKa3aHHbBIMU HCTOYHUKAMHU PCKOMCHIAYCTCA COCTaBJIATH KpaTKI/Iﬁ KOHCIICKT Marcpuaia, C
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIs1 KOHTPOJIA
OCBOEHMSA JIMCIIAITJIMHbI

CoBOKyIMHAas OIEHKa M0 JUCIUIUIMHE CKJIAJbIBACTCd U3 OICHOK 32 BBINOJHECHUE
KOHTPOJIBHBIX paboT (MakcuMmaibHas olnieHka 50 6amioB), pedepaTHBHO-aHATUTHYECKUX PadOT
(MakcumanpHas omeHka 10 0aljloB) M HWTOrOBOTO KOHTpOJIS B (opMe 3auema ¢ OYEHKOU
(MakcuManbHas oreHka 40 6asoB).

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AHAJIUTHYECKON padoOThI.

Texymuii KOHTPOJIb OCBOEHHS MaTepuajiga MPOBOIUTCS B ¢GopMe KOHTpoJis paboThl
CTyJIEHTa Ha MPAKTUYECKUX 3aHATUSX — MPOBEICHHUS KOHTPOJBHBIX padoT B (hopme TECTOB U
MOJTOTOBKU JTOKJIAJIOB O MPEAIOKEHHBIM TeMaM (IIPelyCMOTPEHO 2 00s3aTeIbHBIX JOKIAIa).
MakcumanbpHasi OILIGHKa 3a OJWH JIOKJIAJ COCTaBiseT 5 O0aioB, BCEro 3a JOKIAIbI
npexycMoTpero 10 6amios.

[TpumepHbIe TEMBI JUTSI IOKIA/I0B Ha MPAKTUYECKUX 3aHITHSIX.

Paznen 1. O0mue BOmpockl HAHOTEXHOJIOTHH U HAHOMATEPHAJIOB.

Maiikn @apaneii: buorpadus u HaydHbIE JOCTHKEHHUSL.
3a uTo manu HOoOenmeBcKyro mpemuto XKopecy AndepoBy?
HanoMOTOpBI 1 HAHOMAIITUHEI.
[Tomryuenue HaHOYACTHUII 30J10Ta U cepedpa
Karanuzaropsl ¢ HaHOUacTHIIaMH B He(pTemepepaboTke
Hanouactuiel B mpupoje
Hcropus co3panusi CKaHUPYOIIETO TYHHETbHOTO MUKPOCKOTIA
HcTopus co3nanus MpoCBEYUBAIOIIETO 3JIEKTPOHHOTO MUKPOCKONA
®upma NT-MDT (3enenorpan, Poccus), ee uctopusi, ee CeroaHsImHssa
JeSITeNIbHOCTb, MMPOIYKIIHUS, BAKAHCHH, YCIOBUS paOOThHI

. Hayunsbie nccnenoBanus u pa3padoTKH, KOTOPbIE U3MEHUIIN MUP (SJIEKTPUUYECTBO,
aTOMHasl SHEPTUsl, CAMOJIET, TEJIEBU30P, TeIePOH, TOTUMEPDI, ATIOMUHUMN, TUTAH U
T.J1.) — UCTOPUS OTKPBITHS, UCCIICIOBaHMS, (PMHAHCOBOU MOAIEPIKKH, BHEIPCHHUS B
MPAKTUKY

11. HaunonanpHaast HaHotexHonornyeckast maumnuarusa CIIA — nonpo6HOCTH

12. Kpynasie Hay4HbI€ IEHTpHI B 001acta HAHO

VXN R WD —

—_
(=)

Pasnean 2. [Ipumepsl HaHOMATEPUATIOB M MX POJIb B COBPEMEHHOM OOIIIECTBE.
[Monmyyenue rpadeHa u MepCrleKTUBLI €r0 IPUMEHEHUS

[TepcriekTuBBI TpUMEHEHUS (YyIIEPEHOB

[lepcnieKTUBBI IPUMEHEHHUS YTIIEPOAHBIX HAHOTPYOOK

3akoH Mypa u ero pu3ndecKkrue orpaHuueHUs

IIepcrieKTMBBI MUKPO3JIEKTPOHUKH, KBAHTOBBIN KOMIIBIOTED

[IpumMepsl METOAMK KOJIJIOWTHOTO CUHTE3a KBAHTOBBIX TOYEK
CoBpeMeHHbIE METOBI IPOTE3UPOBAHMS CITyXa, MUKPO- U HAHOYCTPOICTBA

NV hE LD —
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8. CoBpeMEHHbIE METONIbl MPOTE3UPOBAHUS KOHEYHOCTEW, MPUMEHEHHE IS 3TOr0
HaHOMaTEPHAJIOB

9. IlpumeHeHune HaHOYACTHI] cepedpa B MEAUITUHE

10. Mcropust OTKpBITUS ¥ MCCIIEN0BAHUS JIMTIOCOM

11. ®oToguHamMuyeckas Tepamnus, B TOM YHACIIE B JICUCHUHU paka

12. JIunocoMsl [y1sl IeYE€HUs paKa

13. UcTopust pa3pabOTKU MarHUTHBIX KUIKOCTEH

14. MarauTHbI€ )KUJKOCTHU ISl KOCMOCA

15. Dk3ockener

16. IlopouikoBast METaITYprus

17. MeToibl TOJTy4E€HHS] HAHOTIOPOIIIKOB

18. I[TpumeHeHne HUTUHOIA

19. IIpon3BOACTBO HAHOKEPAMUKHU

20. HanokepamMuka /i1 METULIMHbI

21. Hanokepamuka mjist 6ponu (OpoHEeKepaMuKa)

22. Ilpo3pauHasi HAaHOKEpaMuKa

23. IIpou3BOCTBO U MPUMEHEHHE CUTAJIIOB

24. KoMIO3UTHI B aBUACTPOCHUH

25. CiopTUBHBIM HHBEHTAph U3 KOMIO3UIIMOHHBIX MaTEPUaAIOB

26. IIponsBoacteo npenperos B Poccun

27. Ilomamepsl ¢ HY cepebpa

28. [lokpeITHs C HAaHOATIMA3aMH1

29. DHeprocOeperammye cTexia

30. Uctopus pa3pabOTKu H3HOCOCTOMKHUX MOKPBITUH IS PEXYIIMX HHCTPYMEHTOB

31. Uctopust 1 mEpCIEKTUBBI «CTEICH-TEXHOJIOTUI

32. OuncTka BOJbI OT HEPTENPOIYKTOB C IOMOIIBI0 HAHOMATEPHAJIOB

33. IIpousBoACcTBO MeMOpaH yisl yibTpa- U HaHOGuIbTpaluu B Poccun

34. Hanomatepuainsl A1 OUUCTKH BO3yXa

35. Tumbl TOIUIMBHBIX 3JIEMEHTOB, UX 3P(EKTUBHOCTH U 00JACTH IPUMEHEHHS

36. IlepcieKkTUBBI COIHEUHOU PHEPreTHKHU B Poccun.

37. Dxonoruyeckas OrmacHOCTh MacCOBOTO MPOU3BOICTBA HAHOMATEPHUAIOB.

38. [Ipobnema TpaHcrymMaHu3Ma | IpeanojaraeMas pojib HAHOTEXHOJOTHMH U
HaHOMAaTepHaJioB

8.2. IIpuMepbI KOHTPOJIBHBIX BOIPOCOB /LISl TEKYIIEr0 KOHTPOJISI 0CBOEHHUS THCHHMILIHHbI
JUisi TeKymero KOHTPOJISL TMPEeIyCMOTPEHO 2 KOHTPOJIBHBIX paloThl (MO OJHOU
KOHTPOJILHOM pa0oTe 1Mo KaxaoMy pasaeny). MakcuMaibHas OLEHKa 32 TEPBYI0 KOHTPOJIHHYIO
paboty cocraBnsier 15 6amioB, 3a BTOPYIO KOHTPOJIbHBIE paboTy — 35 0ayuioB, BCEro 3a JBe
KOHTPOJIbHBIE PaboThl — 50 6aios.

Bomnpoc 1. Pazmep B HECKOJIBKO HAHOMETPOB XapaKTEPEH JJIA:

1) 610X ¥ OpYTUX MENKUX Mapa3uToB; 2) OOJIE3HETBOPHBIX OaKTepwii; 3) OMOTOTUIECKIX
HaHOCTPYKTYp, Hanpumep aBoitHo# cnimpanu JIHK; 4) atoma Bogopoaa.

Bonpoc 2. B coctaB pyOHHOBOTO CTEKJIa CPETHEBEKOBBIC MACTepa BBOIMIIN YACTHIIBI

1) 3omoTa; 2) cepebpa; 3) menu; 4) CBUHIIA.

Bomnpoc 3. 3a yro Obina npucyxaena HoGenesckas npemust XK. M. Andeposy?

1) 3a cHMHTE3 HAHOYACTHI] 30J10Ta 2) 3a KHUTY «MaluHbl co3/Ianus», 3) 3a pa3paboTKy
HOJYIIPOBOTHUKOBBIX T€TEPOCTPYKTYD, 4) 3a cO3JaHNE TYHHEIbHOTO MUKPOCKOTIIA

Bonpoc 4. Pazmepnsrii 53pekT B TEXHOJIOTMH HAHOMATEPUAJIOB - 3TO U3MECHECHHE:

1) cBOICTB HAHOOOBEKTOB B 3aBHCHMOCTH OT pa3Mepa JIEMEHTOB UX CTPYKTYpHI; 2)
pa3mMepa HaHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHHUX YCJOBHUH; 3) CBOHCTB HAaHOOOBEKTOB B
3aBUCHMOCTH OT BHEITHHUX yCJIOBHIA; 4) pa3Mepa HAHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa
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Bonpoc 5. Jlns 3o0meil 3070Ta — C  YBEIMYEHHEM JIHCIIEPCHOCTH 30JIel (T.e. C
YMEHBIIIEHUEM pa3Mepa YacTHUIl) IBET:

1) MeHseTCS OT CHHETO K KPaCHOMY; 2) MEHSETCS OT 3€JICHOTO K JKEITOMY; 3) MEHSETCS
OT YEpHOTO K Oenomy; 4) He MEHSIETCS, T.K. HE U3MEHSICTCS XUMUYECKHI COCTaB.

Bonpoc 6. TokcHYHOCTh HAHOYACTHUIT MOKET OBITH OOYCIIOBIICHA;

1) TOKCMYHOCTBIO CaMOTO BEILIECTBA; 2) HAHOPAa3MEPaMHU, B TO BPEMsl KaK caMO BEIIECTBO
XUMHYECKH WHEPTHO M B BUJE MAaKpOYacTHUIl HE TOKCHYHO; 3) KaTalUTHUYECKUM JAEeHCTBHEM
HaHOYacTHIl; 4) BCE NMEPEUHUCIIEHHOE BHIIIIE.

Bonpoc 7. N3o00paxxkeHne B pacTpoBOM (CKaHHPYIOIIEM) 3JIEKTPOHHOM MHKPOCKOTIE
dbopMmupyetcs 3a cuer

1) mudpakuum SIEKTPOHOB, 2) AU(PAKIUA PEHTTEHOBCKUX Jy4ded, 3) aHammza
BTOPUYHBIX 3JIEKTPOHOB, 4) aHaIM3a MPOIICIIINX CKBO3b 00pa3ell AIEKTPOHOB.

Bomnpoc 8. KTo siBnsiercst co3garensiMu 30H10BOM MUKPOCKOITHU?

1) HoBocenog u I'eiim; 2) XKopec Andepos; 3) Popep u bunnunr; 4) Puuapn ®eitnman

Bonpoc 9. HUOKP pacmmdpoBsiBacTcs Kak

1) Hanorexnomornueckass uHunuatuBa B Poccun, 2) HayuHo-uccienoBarenbckue u
OTIBITHO-KOHCTPYKTOPCKHE pa3paboTku, 3) HamumoHalbHBIE HCCIIETOBATEILCKHE OOOpPOHHBIC
KOHCTpYKTOpCKHE paboThl, 4) Haydynast u o01iecTBEHHAS KOMMEPIIUATH3AIIHS PE3yIbTaTOB.

Bonpoc 10. Ilens nesrensroctu Poccuiickoro vayanoro ¢onma (PHD)?

1) ¢unancoBas moanepxka (yHIAMEHTAIBHBIX HCCICIOBAHUN 2) OpraHu3alliOHHAs
NOJJEP’KKAa MOATOTOBKYA HAy4YHBIX KaJApOB 3) MOAJAEp)KKa pa3BUTHUSI HAYYHBIX KOJJIEKTUBOB 4)
MPAaBWIbHBIN OTBET BKJIFOYAET BCE BHILIECIIEPEUNCICHHOE

Pa3nen 2. Ilpumepsl BONIPOCOB K KOHTPOJIbHOH padore Ne 2. MakcumajibHas oneHka 35
0asioB. KonTposibHast padora B BHIe TecTa coaepxkutT 35 Bompocos, mo 1,0 6amny 3a
BOIIPOC.

Bonpoc 1. Atomsl C B coctaBe rpadeHa UMeIoT:

1) sp*-rubpuausanyio; 2) Sp>-rHOpuIu3aniio; 3) sp-THOpUIU3aIHIo; 4) MPOMEKYTOUHYIO
Mexay sp’ u sp?

Bomnpoc 2. /leroHalnOHHBIE HAHOAIMA3bI MTOJTYYAIOT:

1) KaTanUTUYECKUM IHUPOJIU30M YIIEBOIOPOAOB; 2) METOJOM B3pbIBa CMECH FE€KCOT€HA U
TPUHUTPOTONYONA; 3) CXKHTaHHMeM TrpadUTOBBIX OJIEKTPOJOB B OJIEKTPUUYECKON mayre; 4)
pacTBOpEeHUEM CaxH B OEH30J1e

Bonpoc 3. 3akon Mypa - smmupuueckoe HaOIIOEHNE, W3HAYaJIbHO CHETaHHOE
l'opnonom MypoM, cCOIIacHO KOTOpPOMY KOJIMYECTBO TPaH3MCTOPOB, pa3MELIAEMBbIX Ha
KpPHUCTAJIJIE UHTETPAJIbHON CXEMBbI:

1) ynBauBaeTcst Kaxk/iple 6 MecsI1IeB; 2) yBauBaeTCs Kaxable 24 mecsua; 3) yaBauBaeTcs
KaxJple 6 jeT; 4) ynBanBaeTcs Kaxpie 10 et

Bonpoc 4. Ilomemas TOHKHH CJIOW TMONYNPOBOAHMKA C Y3KOM 3alpelieHHON 30HOU
MEXIy ABYMS CIOSMH MaTepuayia ¢ 0oJiee IIMPOKOW 3alperieHHOW 30HOH, W TeM CaMbIM
OrpaHMuMBas JBUKEHHE IEKTPOHA 110 OJJHOM KOOpJAUHATE, [10JIy4atoT:

1) KBaHTOBYIO TOUKY; 2) KBAaHTOBYIO SIMY; 3) KBaHTOBBIN Oaphep; 4) KBAHTOBYIO HUTh

Bomnpoc 5. HanomenunuHa BKIto4aeT

1) nuarHocTuKy ® JiedeHue 3a0oieBaHUi, 2) MPOPUIAKTHKY, JUATHOCTUKY U JICUCHHUE
3a0oneBaHuid, 3) JeueHHe M NMPOTE3UpOBaHHUE, 4) ITUATHOCTUKY, JICUEHUE, NMPOTE3UPOBAHUE U
UMIUTAHTHPOBAHUE DPA3JINYHBIX YCTPONCTB

Bonpoc 6. OcHOBY CTpYKTYpBI JIUIIOCOM COCTaBJISIET:

1) TUTIUTHBIN MOHOCIIOW; 2) JIMTTUIHBIN OUCITON; 3) TPOMHOW CJIOM JIUTTUTHBIX MOJICKYIL.

Bonpoc 7. 13 nosmMepHBIX CTPYKTYpP Ul TPAHCIOPTA JICKAPCTBEHHBIX BELIECTB Yalle
BCEr0 UCHOJB3YIOT

1) monumepHBIE BOJIOKHA, 2) MOJUMEpHBIE C(ephl, CTEP)KHU U HUTH, 3) MOIUMEpHBIC
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HUTH, 4) MONUMEpPHbIE HAHOYACTUIIBI, MUIIEIUTBl 1 MUKPOKAIICYJIBI.

Bonpoc 8. BcraBpTe HemocTarOIIMKA  ITYHKT. Metong MAarHUTHO-KUIKOCTHOH
TUIEPTEPMHUH TPU JICUEHUU paka BKIIOYAeT CJeAylollue cTaauu: | - BBEAEHHME MarHUTHBIX
HAHOYACTHI] B OMYXOJb, 2 - MarHUTHAasl (PUKCAIMd HAHOYACTHUI] B OMYXOJEBOH TKaHH, 3-.... 4 -
nojAepxaHue Temieparypsl B onyxoiu 45-47 °C, 4YTO NPUBOAMT K Pa3pylUICHUIO PAKOBBIX
KJIETOK.

1) narpeB ¢ momompio MK-u3nydenus, 2) HarpeB MOCTOSHHBIM MarHUTOM, 3) HarpeB 10
95-99 °C, 4) HarpeB B IEPEMEHHOM 3JIEKTPOMAarHUTHOM I10JI€

Bonpoc 9. MarauTHbsle HAHOYACTHUI[BI MOXKHO HCIIOJIb30BATh:

1) B xauecTBe COPOCHTOB JIsi OYUCTKM CTOYHBIX BOJ; 2) B MEAMIIMHE ISl aJpECHOU
JIOCTaBKH JIEKAPCTBEHHBIX BEUIECTB; 3) MJIsl 3amucu nHbopmanuu; 4) Bce epeIrcICHHOS

Bonpoc 10. KoMnakTHbIif MaTeprai Ha OCHOBE OKCHIOB, KapOUI0B, HUTPUIOB, OOPUIOB
U JpYruX HEOPraHWYEeCKUX COEAMHEHUN, COCTOSIIIMNA W3 KPUCTAUIUTOB (3€peH) CO CpeIHUM
pazmepoM a0 100 uM, siBrseTcs:

1) HaHOKOMITO3UTOM; 2) HAaHOKEPAMHUKOMW; 3) HAHOCTPYKTYPUPOBAHHBIM METALUTHYECKUM
cr1aBoM; 4) MarHUTHBIM HAHOMaTEPHUATIOM

Bonpoc 11. K MeToaMm KOMIIAKTUPOBAHUS YJIBTPAAUCIEPCHBIX MOPOIIKOB OTHOCUTCSI

1) cnekanme mMOJ JAaBJIEHHEM; 2) KpPyYE€HHE TIOJ BBICOKMM JaBlieHUEM; 3)
paBHOKaHAJIBHOE YIJIOBOE TpeccoBaHMe, 4) BCECTOPOHHsIS KOBKa (IIPECCOBaHUE) C
MHOT'OKPAaTHOM CMEHOH OCH

Bonpoc 12. MarautoMarkuii HaHOKpUCTaUTMUECKHi critaB (tuna dailHMET) MOXKHO
MOJTYYUTh METOJIOM:

1) OblcTpoil 3aKkajKd pacijlaBa Ha IMOBEPXHOCTH Bpamjaromerocs OapabaHa u
NOCIEAYIOLIETO HAaHOKPUCTAJUIM3YIOLIEr0 OT)KMIa; 2) 3aKallki pacijiaBa B JIEAAHON Boxe; 3)
MEJICHHOTO OXJIKJICHUS pacijiaBa Ha TOBEPXHOCTH OapabaHa

Bomnpoc 13. H3HOCOCTOWKHE HAaHOCTPYKTYPHUPOBAHHBIC TOKPBITHUS [UISI PEXYILETO
UHCTPYMEHTA:

1) mpumensitoTcs ¢ koHua 19 Beka; 2) npuMenstores ¢ koHua 20 Beka; 3) ecTb OTAEIbHBIE
OTIBITHBIE 00pa31Ibl, HO MAaCCOBOW TEXHOJIOTHH HET; 4) 3TO AajieKas MepcreKTuBa

Bonpoc 14. B cocTtaB paguonoriomaromnux NoKpeITU MOTYT BXOJIUTH!

1) nanouactunsl Fe, Ni, Co; 2) manouactunsl pepputoB (BaFe,O4, FesO4 u 1. 1.); 3)
yTJIEPOJHBIC HAHOTPYOKHM M HAHOBOJIOKHA; 4) BCE MIEPEUNCIIEHHOE

Bomnpoc 15. HanoduneTpamuss — 5T0 MeMOpaHHBIH METOJ OYHCTKHA BOJIBI,
npeIHa3HAYCHHBIN I OTJICICHUS CICAYIONINX 3arpsi3HEHUI:

) MHOrosapsjHble MOHBI, OPraHMYECKHE MOJIEKYIIbI, BUPYChI, 2) GaKTepuH, KOIIOUIHBIE
yacTuipsl, 3) yactuisl pazsmepom 0,1 — 1 mm, 4) wonsr Na“ u CI

8.3. Bonpoce! /151 ”TOTOBOI0 KOHTPOJIS OCBOCHU S JUCHUIIMHBI (3a4eT ¢ OL[eHKOI)

MaxkcuManbHOE KOTUYECTBO OAIIOB 3a 3a4€T ¢ oneHKor — 40 6amioB. 3a4eT MPOBOIUTCS
B ¢opMe HamucaHus TecTa. TecroBoe 3amaHue cocTouT u3 40 BoOmpocoB ¢ 4 BapuaHTaMHU
OTBETOB. Bompochl ¢ BapuaHTaMH OTBETOB OXBATHIBAIOT BCE TEMbl MPAKTHUYECKUX 3aHATHUM.
Kasxp1it 13 BOITPOCOB ¢ BApHaHTaMH OTBETOB OIICHUBAeTCs B 1 Oai.

MaxkcumajibHOe KOJIHYeCTBO 0aJUI0B 32 32a4€T ¢ oneHKoil — 40 0a/i10B
1. Kak Ha3siBaiace HoOeneBckas jgexkuus P. deiinmana?
1) «O BO3MOKHOCTH CO3/IaHUsI HAHOOOBEKTOBY, 2) «O MepCreKTUBaX HAaHOTEXHOJIOTUNY, 3) «B

HAHOTEXHOJIOTUU MHOTO MecTa», 4) «TaM BHU3Y MHOTO MeCTa.

2. I[IposiBnenneM pazmepHoro 3¢ exra He sIBJIsIeTCs
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1) xatamuTHYeCKass aKTUBHOCTh HAHOYACTHI] 30JI0Ta B peakinuu okucienuss CO kuciaopoaom, 2)
CHI)KEHHE TeMriepaTypbl Kiopy HaHOUaCTHIl HUKENS C YMEHBILIEHUEM UX pa3Mepa, 3) CHUKEHUE
TEMIEPaTyphl MJIaBICHUS HAHOYACTHI] 30J10Ta C YMEHbBILIEHUEM UX pa3Mepa, 4) KaTaauTuyeckas
AKTUBHOCTb IVIATUHBI B PEAKIIUN OKHUCIEHUS BOJIOPOA.

3. Hanorokcukonoruss — 310 1) Mepa HECOBMECTMMOCTH BEILECTBA C >KU3HBIO, 2) HU3y4YEHUE
TOKCUYHOCTH HAHOMAaTepHasoB, 3) MpUMEHEHUE HAHOYACTHIl B Ka4eCTBE OOEBBIX OTPABISIONINX
BEILECTB, 4) 3aIpeT Ha UCTIOJIb30BAHIE HAHOYACTHUI B MUIIEBBIX MPOAYKTaX

4. PaboTa CKaHUPYIOIIET0 TYHHEIbHOTO MUKPOCKOIIAa OCHOBAaHA Ha:

1) mudpaknum pEeHTreHOBCKHMX Jyuel; 2) sddexre TyHHETHPOBAHHS DIECKTPOHOB MEKTY
NPOBOJAIIECH MOBEPXHOCTHIO O0Opasla M CBEPXOCTPOW WIJIOW; 3) MpOCBEUYMBAHUHU OOpa3la
PEHTTEHOBCKUMHU JlydyaMH; 4) IpOCBEYMBAHUM 00pa3lia MyYKOM 3JIEKTPOHOB MPHU YCKOPSIOIIEM
HanpspkeHuun 200-400 B.

5. YuactHukoM nporpammsl «Y MHUK» Moxer sBasATHCA:
1) ropuamdeckoe JUIO J000r0 BUA; 2) IOPUIMYECKOE JUIO JTF0O0r0 BUA, 3a MCKIIOUYEHHUEM
Ka3éHHOT0; 3) (hu3nvecKoe JUI0 Bo3pacToM oT 18 1et; 4) ¢puzndeckoe nurio ot 18 mo 28 ner.

6. K nepcrnekTuBHBIM HalpaBiIeHUSIM HAHOMEIUIHBI He OTHOCATCS:

1) cucreMbl anpecHON TOCTaBKU JIEKAPCTB W HAHOYMIIBI JUISl AUATHOCTUKH; 2) UMILIAHTHUPYEMbIE
yCcTpoiicTBa M MaTepuaisl; 3) BBICOKOTEMIIEPATYPHBIE CBEPXIPOBOJHUKM M BOAOPOIHBIE
VMCTOYHHMKHU YHEPTUU.

7. BekTOpHBIN KOMIIOHEHT Ha MOBEPXHOCTH JIMTIOCOM CITYXKHUT JIJISL:

1) mMOBBIMIEHUS YCTOMYMBOCTH JIMIIOCOM; 2) TMOBBIIMICHUS E€MKOCTH JHMIIOCOM; 3) 3alluThl
COJICPKUMOTO JIUTIOCOM OT JEeUCTBUS (DEPMEHTOB; 4) aapecHOW JOCTAaBKU COACPKUMOTO
JUTIOCOM K KJIETKaM-MHUILICHSM.

8. dymnepeHaMy Ha3bIBAIOT KIIACC MOJIEKYJ, COCTOSIIUX U3 aTOMOB C, 00pa3yIonux 000JI0UKH:
1) ¢ 12-f0 NATUYTONBHBIMH M 2-MsI WJIM 0o0Jiee IMIECTUYTONbHBIMH KojbllamMu; 2) ¢ 12-10
HIECTUYTOJIBHBIMU U 2-MsI UM 0oJiee MATHUYTONbHBIMU; 3) ¢ 12-10 HMATHYTOJBHBIMU U 2-MS WX
0oJiee 4eThIPEXYToJbHBIMU; 4) ¢ 12-10 BOCBMUYTOJIBHBIMH U 2-Ms WU 00JIee MeCTUYTOIbHBIMU

9. B nacrosmee BpeMst IBM u npyrue nepenoBbie NPOU3BOJIUTENIN UHTETPATBHBIX MUKPOCXEM
UCIIOJIB3YIOT TEXHOJOTUUECKHI MPOIECC C XapaKTEPHBIM Pa3MepOM:
1) 900 uMm; 2) 130 HM; 3) 10 5M; 4) 0,5 HM

10. Ha pucyHke n3o0pakeHa cxema:

1) KOJJTOMTHOTO CMHTE3a KBAaHTOBBIX TOUYECK;

2) moslyuyeHusi KBAaHTOBBIX TOUYEK METOJIOM
auTorpaduu;

3) MOJIEKYJIIPHO-TTYYEBOM SMMUTAKCHU;

4) na3zepa Ha KBAaHTOBBIX TOUKaX

Harpesaresth

MOHOKpHCTAJIIMYCCKan
noanoxka GaAs

3aTBOPbI

jaerupyiommpe /™
IpUMECH

HCTOYHUKH-HAIrpeBaTe/In

11. Yto Takoe MarHuTHAS KUIKOCTH?
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1) pacmuiaBiieHHBI MarHuT; 2) yCTOMYHMBAs B3BECh ()eppPOMArHUTHBIX HAHOYACTHUII B KUIKOCTH;
3) OKUAKOCTh, TIOJIBEPTHYTAass MAarHUTHOH 00paboTke; 4) JKHUIKOCTh, U3Iydaromias
3JIEKTPOMAarHUTHOE T0JIe

12. K 0CHOBHBIM M€TOJIaM MOJIy4€HHs] KOHCOJIUANPOBAaHHBIX HAHOMATEPUAIOB HE OTHOCHTCS:
1) wuHTEeHCHBHas IUIacTHYecKas naedopmanus; 2) KOMIIAKTHPOBAHUE YIbTPATUCIIEPCHBIX
MOPONTKOB; 3) KOHTpOJIMpyeMas KpUCTAUTM3alus U3 aMOpPGHOTO COCTOSIHUS; 4) OCaXIeHUE
COJIEH B BOJTHOM PacTBOpe

13. HaHo4acTulbl M HAHOCTPYKTYPHI B COCTaBE HAHOKOMITO3UTA CIIY>KAT JJISL:

1) mpumaHus KOMMEPUYECKOW NPHUBICKATEIBHOCTH; 2) TOBBIIICHUS TBEPAOCTH; 3) MpUIAHUS
MarHUTHBIX CBOMCTB; 4) YIYyYIlIEHHS MEXAHWYECKUX CBOMCTB WJIM NPHUJIAHUS HOBBIX
(GyHKIIMOHAJIBHBIX CBOWCTB

14. TlocTossHHBIE MarHuTbl Ha OCHOBE TEPMOIUIACTUYHOrO MOJUMEPHOr0 MaTepuaiga Hu
MAaruuTHBIX ITOPOIIKOB HA3bIBAKOTCA:
1) mpenperu; 2) TepMOIIACTBI;, 3) HAHOMArHUTHI; 4) MarHUTOILIACTHI

15. HaHoYacTHIIBI JUOKCHU A TUTAHA BBOJST B COCTAB [IEMEHTA JJIS:

1) mnoBbIIIEHHS CTOMMOCTH; 2) TOBBIIIEHUS 3JIEKTPONPOBOAHOCTH; 3)  IOBBILLEHUS
BOJIOOTTAJIKUBAIOIIUX CBOUCTB; 4) misa 3¢ dexTa caMOOUYUCTKH 3a CUeT (POTOKATATUTUYECKHUX
coiictB TiO2

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOIO AJOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMOI YaCThI0O OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBl.

8.4. CTtpykTypa n npuMepbl OWJIETOB ISl IK3AMEHA

3a4€T C OUEHKONW MO JUCHMIUIMHE «Beedenue 6 cneyuanbHOCmMy: HAHOMAMEPUATBLY
npoBOIUTCS B | ceMecTpe M BKIIIOYAeT KOHTPOJIBbHBIE BOMPOCH! MO pasfenam 1 u 2 paboueit
MPOTrpaMMbl AUCUUIUIMHBL. bumnet nys 3auérta ¢ oueHkon coctout u3 40 BOMPOCOB, OTHOCSIIMXCS
K YKa3aHHbIM pa3fenamM. OTBeThl Ha BOMNPOCHI 3a4yéTa C OLIGHKOM OIICHUBAIOTCS U3
MaKCUMaIbHOU o1leHKH 40 6ayuioB cieayronmM 00pa3oM: MaKCHMalIbHOE KOJIMYECTBO OaJioB 3a
onuH Bompoc — 1 Ga.

[Tpumep Omiera i 3a4€Ta C OICHKOM:

«Ymeeporcoaro» MuHHMCTEPCTBO HAYKH M BbicHIero oopasopanusi P@®
3aB. kadenpoii Poccuiickuii XMMHKO-TEXHOJOTHYECKUI YHUBEPCUTET

HaHOMAaTEePHUaIOB U umenu /.. MenpesieeBa

HAaHOTEXHOJIOTUHU Kadenpa nHanomaTepuajoB 1 HAHOTEXHOJIOTHHI
28.03.03 HanomaTtepuaJbl

(Ilopmucs)
Ipoduab — «XuMHYeCKasi TEXHOJOTHS HAHOMATEPHAJIOB)
« »_ 20 BBeneHue B CieliuaIbHOCTh: HAHOMATEPHUAJIbI

Bunaer Ne _
1. Kak Ha3siBaiace HoOeneBckas jekmnus P. delinmana?
1) «O BO3MOXHOCTH CO3JaHMsI HAHOOOBEKTOBY, 2) «O mepcrneKTuBax HaHOTEXHOJIOTUNY, 3) «B
HAHOTEXHOJIOTUU MHOTO MecTa», 4) «TaM BHU3Y MHOTO MECTa.

40. HagoyacTuIbl JUOKCUIA TUTAHA BBOIIT B COCTaB LIEMEHTA IS

1) DOBBIIEHHS CTOMMOCTH; 2) TIOBBIIIEHUS AJIEKTPONPOBOJHOCTH; 3) IOBBIIIECHUS
BOJIOOTTAJIKUBAIONIUX CBOMCTB; 4) /st 3pdekra caMOOUUCTKH 3a cueT (OTOKATATMTHYCCKUX
cpoiict TiO»
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9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHHUITVINHbI

9.1. PexomMeHnayeMasi TuTEpaTypa
A. OcHoBHas1 uTEpaTypa
IOpros E.B. Hanomarepuans! u HanocTpykTypbl. M.: PXTVY um. /I.1. Menneneesa, 2010, T.
1,124 ¢, T.2, 148 c.

b. JlonosiHuTEILHASI JIATEPATypAa
[MTa6anoBa H. A., Capkucos I1.I. 3omb-renp TexHomoruu. HaHoauUCIIEpCHBIN KPEeMHE3EM.
M: BUHOM. JlaGoparopus 3Hanmii, 2012, 328 c.
PeokonkoB JI.1., Jleeuna B.B., [I3unsurypu 5.J1. Hanomartepuansl: yaeOHOE mmocodue, 2-¢
u3a., M.: BUHOM. JlaGoparopwus 3nanuii, 2010, 365 c.
Crapoctun B.B. Marepuaiibl 1 METOIbI HAHOTEXHOJIOTHH: ydyeOHOe mocobue, 2-¢ u3a., M.:
BMHOM. JIa6opatopus 3uanuii, 2010, 431 c.
I'enepaioB M.b. OcHOBHbBIE TNPOIECCH KPUOXMMHYECKOM HAaHOTEXHOJOruu. Teopus u
MeToAbl pacuera: yueonoe nmocobue, CII16.: [Ipodeccus, 2010, 348 c.
Agepuna 0.M., Cy6uesa E.H., FOptoB E.B., 3BepeBa O.B. KoMmno3umuonHbsie MaTepuaibl.
Knaccudukanms, 0cOOEHHOCTH CBONCTB, MPUMEHEHHE U TeXHOoJoTHH noiydeHus. M.: PXTY
um. JI. 1. Menpgeneena, 2017, 128 c.
IOptoB E.B., Koponera M.IO. IIponecchl monydyeHus: HAHOYACTUL] 1 HAHOMAaTepuaaoB. M.:
PXTY um. JI.M.Menaeneena, 2010, 152 c.

9.2. PexoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOil nHGopManun
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTepUAIl K JICKLIHUM.
— IlpeseHTanuu K JEKLUAM.

Hay4Ho-TexHHUYeCKHUEe KypHAIIBL:
1. XKypnan «Poccuiickue HaHOTeXHONIOTUMY, ISSN 1992-7223
2. Kypnan «Ha"notexHosioruu u oxpana 310poBbs», ISSN 2076-4804
3. XKypnan «Hanoungycrpus», ISSN 1993-8578

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr IHTEepHeT:
Hayunas snekTponnas 6ubnmoreka www.sciencedirect.com.

baza nanubix Pocmarenta www.fips.ru

[TarenTHas 6a3a na”HBIX http://ep.espacenet.com

baza nanHbIX HaydHBIX cTaTei http://elibrary.ru

halb e e

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCIUATIIUHBI
Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIIEHBI — CIEAYIOLINE  CPEICTBA

obecreyeHns: OCBOEHUS JUCILMITIIMHBI:

Jng peann3auvu  TaHHOW JUCLMIUIMHBI IOJATCOTOBJIEHBI  CIEAYIOIIME CpEICTBA

o0ecrieueHuss OCBOECHHUA:

- KOMITIBIOTCPHBIC NIPE3CHTAIWHN K JICKIITMOHHBIM 3aHATHAM, 06mee YHCJIIO0 CHaﬁHOB -

6onee 400;

- pa3IaTOYHBIA MaTEPHUAT 11O JICKITHSAM

- HaboOp TeM JOKJIaI0B Ha CEMUHApax, o0I1ee Ynucio TeM — oosee 60

- 0aHK TECTOBBIX 3a/IaHUH JIJI1 KOHTPOJIbHBIX padOT

- 0aHK TECTOBBIX 3aJaHUi JIJI1 HMTOTOBOTO KOHTPOJISI OCBOCHHS JTUCITUILIAHBI

(obmee uncio Bonpocos — He MeHee 80).
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyro MOIIEPIKKY U3YYCHHUS JUCITUTLIAHBI OCYIIIECTBIISIET
Nudopmanmonno-oudmmoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieynBaeT OOYYaIOUIMXCS OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON ISl OpraHuzanuyd o0pa3oBaTEeLHOTO Mpolecca MO AUCLUUILIINHE.
O6muit 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL[ pacnomaraer ydeOHOH, y4yeOHO-METOIWYECKOW W HAayIHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUATHBIX U IJIEKTPOHHBIX M3/IaHUM, a TAKXKE BKIIOYAET OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOTrpaduueckue, CreuaIu3upPOBaHHBIE OTCUYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele wu3nanus. UBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OW TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOnmoreuHoit cucteme (OBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPA3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUATIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIAaTEIsIMIA YICOHOW B yueOHO-
METONYECKOM JIUTEPATYPHI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOTO oOcyxuBanusi B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOM OCTAaBKU
JIOKYMEHTOB.

[TonHbIl TepedeHb OSIEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBMM ¢ y4eOHBIM IUIAHOM 3aHATHA 1O JAUCHUIUIUHE «Beedenue 6
CReyUaANbHOCMb: HAHOMAMEPUAIbl» TPOBOAATCA B (hopMe JIEKIHM, MPaKTUYECKUX 3aHATUN U
CaMOCTOSITENILHON paOOThI 00YJarOIIEeTOCS.

11.1. O6opynoBanue, He00OX0aUMOe B 00pa30BaTeJIbHOM NpoLecce:

JleknuonHast yueOHasi ayauTopusi, OOOpYIOBaHHAs SIEKTPOHHBIMH  CPEICTBAMU
JEMOHCTpalMK (KOMIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEACHHUS, MPOEKTOp, SKpaH) U
yueOHoli Mebenbio. bubnmoreka, nMeromas paboyue MecTa, OCHAICHHBIE KOMITBIOTEpaMH C
JOCTYNOM K 0a3aM JaHHBIX U BBIXOAOM B MIHTEpHET.

11.2. YueOHO-HATISAAHbIE TOCOOHUS:
Nnmroctpanuu K pasaenam IUCHUIUIMHBL, pacliedaTKU CIaiua0B Ipe3eHTalui.

11.3. KoMmnboTepbl, HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aNlNIAPATHO-
NMPOrpaMMHbIE U ayINOBU3YaJIbHbIE CPEACTBA:
[lepcoHanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIE mpourpeiBateasiMmu CD u DVD,

OpPUHTEPAMH W TPOTPAMMHBIMU CpPEJCTBAMH; MPOEKTOPHl U 3KpaHbl; LU(POBBIE KaMepshl;
KONUPOBaJIbHBIE allapaThl; JTOKAJIbHAs CETh C BBIXOJ0M B VIHTEpHET.

11.4. IleyaTHbIe U JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALMOHHbIE PeCyPChI:
NudpopMalnoOHHO-METOIUYECKUE MaTepHalbl: y4eOHbIe IOCOOMS 1O JUCLUIUIMHE;

pa3fgaTouHBId MaTepuali K pasjenaM JEKIIMOHHOTO Kypca; albOOMBI U PEKJIaMHBIE TPOCIIEKTHI C
OCHOBHBIMH BHJIaMH HaHOYACTHUI] 1 HAHOMATEPUAJIOB.

DneKTpoHHBIE 00pa3oBaTelbHBIE PECYPCHI: JJEKTPOHHBIE MPE3eHTAIlMH K pas3zaeiiam
JIEKIIMOHHOTO Kypca; yueOHO-METOINYECKHE Pa3padOTKHU.
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11.5. IlepeyeHb JUIEH3UOHHOTO MPOT

aAaMMHOI'0 o0ecrneueHus:

PexBu3uTHI Cpok okoHYaHUSA
HaumenoBanue KoauuecTBo o
Ne n/n MIPOTrPaMMHOTO TIPOTYKTA Jlorosopa JIALICH3UH JICHCTBHA
MMOCTaBKHU JIALICH3UN
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 355A/2020 ot
OLV NL IMth Acdmc 26.05.2020
Stdnt STUUseBnft
12 mecs1eB ¢
[IpunosxeHnus B cocrase
BO3MOKHOCTBIO
2 MIOITUCKU: -
Outlook MPOJUICHUS
OneDrive JTHUCH3HH
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office KontpakTt Ne 28-
Professional Plus 2019 350A/2020 ot
B cocrase: 26.05.2020
* Word 12 mecs1eB ¢
. Excel
3 . Power Point B BO3MOKHOCTBIO
. Outlook MPOJUICHUS
. OneNote JIALICH3UN
o Access
. Publisher
InfoPath
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HauMmeHoBaHHe DopMbI U METOABI
OcCHOBHBIE TOKA3aTeJIN OIEHKH

pa3aesioB KOHTPOJISA M OIleHKH
Paszngen 1. 3naem:
OO0mue BOmpOoCHI - mHambOonee spkue gocTwxkeHus B | OneHka 3a
HAaHOTEXHOJIOTUH U obnactu HAaHOTEXHOJIOTUHU U | KOHTPOJBHYIO PaboTy
TEXHOJIOTMY HAHOMATEPUAJIOB | XUMHUYECKOU texnosioruu | Nel (1 cemectp)

HaHOMaTEpPHAaJIOB;

- UMEIOIIUECs Ha CErOJHSIIHUN JeHb U
BO3MOXHBIE B Oyaymem obiactu
IIPUMEHEHMUSI pas3INYHbIX BUJIOB
HAaHOCUCTEM M HaHOMAaTEpUAJIOB;
Ymeem:

- OpHEHTHUPOBAThCS B JUTEpaType,
MHOCBSIICHHOU MPUMEHEHHUIO
HaHOMATEpPHAJIOB U HAHOTEXHOJIOTHH;
Bnaoeem:

- METO/aMH TpEeJICTaBICHUS CBEACHUI
O CBOICTBax, MeTOJax IOIy4YEeHUs U
obmacTsax IIPUMEHECHHUS
HaHOMAaTEepHAJIOB U HAHOCTPYKTYp B
BUJIC YCTHBIX JIOKJIAJIOB U MPE3EHTALUH;

OrneHKa 3a 3a4éT
(1cemectp)

Pazpmea 2.

IIpumMeprr HaHOMAaTEpUAIOB U
UX POJIb B COBPEMEHHOM
ob1ecTse

3unaem:

- Hanboee H3BECTHBIE THIIBI
HAaHOMATEPHAJIOB U HAHOCTPYKTYp, UX
CTPOCHHUE U OCHOBHbBIE CBOICTBA;

- HaumOoJjiee SpKUE JIOCTHOKCHUS B

obiactu HaHOTCXHOJOTMH u
XHUMHYCCKOMU TCXHOJIOIT'NH
HaHOMAaTCpHUAJIOB;

- UMEIOIIUECs HA CErOJHSIIIHUN JeHb U
BO3MOXHBIE B Oyaymem obiactu
IPUMEHEHMUSI pa3INYHbIX BUJIOB
HAHOCUCTEM M HaHOMAaTEpUAJIOB
Ymeem:

- BHUICTh BO3MOXKHOCTH TNPUMEHEHUS
HOBBIX HAaHOMAaTEpUAJIOB U HAHOCUCTEM
B Pa3IMYHBIX O00JACTAX TEXHUKH U
MEIULIUHBL;

- OpHEHTHUPOBAThCS B JUTEpaType,
MOCBSIICHHOU MIPUMEHEHHUIO
HaHOMATEPHAJIOB U HAHOTEXHOJIOTHH;
Braoeem:

- METO/IaMH TIPeJICTaBICHUS CBEACHUMN
O CBOICTBax, MeTOJax IOIy4YEeHUs U
obmacTsax IIPUMEHECHUSI
HaHOMAaTEepHAJIOB U HAHOCTPYKTYp B
BUJIC YCTHBIX JIOKJIAJIOB U MPE3EHTALUH;

OueHka 3a
KOHTPOJIBHYIO paboTy
Nel (1 cemectp)

OreHka 3a 3a4€T
(1 cemectp)
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyueHue UWHBAIMAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10POBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHHS 00pa30BaTENbHON AEATEIbHOCTU
110 00pa30oBaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, MporpaMMaM CIELUaINTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHu3alMl W OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JAeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. Mengeneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alid 00pa3oBaTeIbHOIO Ipolecca
Ui OO0y4eHHs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa obpa3oBanus u Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHsI M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«BBeneHE B cneUaAIbHOCTE: HAHOMATECPHAJIED»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHs: oOuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MEHEHHUS/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.

24




MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«I"a30(azHbie mpouecchl MOJYYCHUS HAHOMATEPUATIOB

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBieHa [OLEHTOM KadeApbl HaHOMATEPUAIOB M HAHOTEXHOJIOTMH, K.X.H.

Mypanosoit A.T.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HanpaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusiMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPENnoJaBaHMs TUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3YyYeHUe TUCIUILIMHEI B TeueHue 1 cemectpa.

Hucuunnuna «I a3ogpaznvie npoyeccvl nojyyeHus HAHOMAMEPUAN08» OTHOCUTCS K
00s3aTeNIbHBIM ~ JUCLHUIUIMHAM  4YacTH, (OPMHUPYEMOH  y4acTHHUKaMH  00pa3oBaTelbHbBIX
OTHONIICHUH, IUCIUIUIMH YydeOHoro IutaHa. [IporpaMma IUCHUMIUIMHBI TpeNoJiaraer, 4YTo
oOyyaromuecss HMEIOT TEOPeTHYECKYl0 M  NPaKTUYECKyl0 IOATOTOBKY B  objactu
HEOPraHMYeCKO XUMUU U PU3NKOXUMHUU HAHOCTPYKTYPHUPOBAHHBIX MaTEpUAIOB.

Heab AMCHUIUIMHBI — TPUOOPETEHHE 3HAHUN O (PU3UYECKUX U XMMHUYECKHUX METOoJax
MOJIyuYeHUs] HAaHOMaTepHalioB B Tra3oBoil ¢a3e, B TOM YHCIE HAHOYACTUL, HAHOHUTEH U
HaHOTPYOOK, TJICHOK M TOKPBITHH, MAaCCHBHBIX HAaHOCTPYKTYPHUPOBAHHBIX U MHUKPOIIOPUCTHIX
MaTepuaoB.

3agaum AMCHUIUIMHBI — GOPMHUPOBAHKE Y 00YUYAIOIIMXCS MIPECTaBICHUN 00 OCHOBHBIX
bu3NYECKUX U XUMUYECKHUX METOJaxX IMOJy4YyeHHUs HaHOMaTepualoB B ra3oBoil (aze, 3HaHUU O
METOJIOJIOTUM BBIOOpA CIOCOOOB TONyYEHHUsS IS CO3JaHHs HAHOMAaTepHalloB TpeOyemoi
CTPYKTYpBI, @ TAKKE€ OCHOBHBIX TEXHOJOTHYECKUX MapaMeTpax UCIOJIb3YEMBIX MPOIECCOB.

JuctumunHa «l azogpazusle npoyeccol noIyUeHUs HAHOMAMEPUAI08) TIPETOJIAeTCs B §
cemectpe. KoHTponb ycrieBaeMOCTH CTYIEHTOB BEIETCS MO MPHUHITON B YHUBEPCHUTETE
PEUTHHIOBOM CUCTEME.

PaGouas mporpamMma AHMCHMIUIMHBI MOXXET OBITh peaju30BaHa C MPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHA M 3JIEKTPOHHOTO OOyUYeHHsS MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHbI

W3ydyeHne NUCHUIUIMHBI HANPaBJIEHO HA NMPUOOpETEHHE CIEAYIOIHUX KOMIETeHUH |
HHAUKATOPOB UX JOCTUKEHUS:

YHI/IBepcaJIBHLIe KOMIICTCHIUHA U UHIAUKATOPLI UX TOCTHXKCHUA

HanmenoBanue
Kox n HauMeHOBaHME UHIMKATOPA
KaTeropuu (TpyIibl) Kon u HanmenoBanune YK
noctmxenus YK
YK

Pa3paboTka u YK-2 Crniocoben ompenenars | YK-2.2 Ymeer BoiOpath

peanu3anys NpoeKToB | KPyr 3a7ay B paMKax COOTBETCTBYIOLIYIO IOCTAHOBKE 3a]1a4un
IIOCTaBJIEHHON LIENH U CTPATETHIO MPHU IKCIEPUMEHTAIBHOM
BbIOMPATh ONTHMAJIbHBIE MIOUCKE ONTUMAJIBHBIX YCIOBHH

CHOCOOBI UX PELICHHUS,
HCXOMS U3 IEUCTBYIOIINX
IIPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB U
OTpaHUYECHUN




Hpo«beccnonanbnble KOMIICTCHIUH M HHAUKATOPbI UX TOCTUKCHHUA

OcHoBaHue
3agaua } O6LEKT I OBIACTE Ko u Kon u naumenoBanue (mpodeccroHanbHBIN
npodeccroHanbHOM WHJIMKATOpa JOCTUKEHHUS CTaH/apT, aHAJIU3 OIIbITA)
3HaHUS HauMmeHoBanue [1K
JESITEIbHOCTH IIK O060011eHHbIE TPYAOBBIC
byHKIIHN
Tun 3aga4 npoecCHOHAILHOM 1eATEIbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHI H PACYeTHO-AHAJIMTHYECKHI

1. «cbop w®  aHamU3 | - OCHOBHBIE tunbl | [IK-1 Criocoben I1K-1.1 3HaeT ocHOBHBIE AHanu3 TpeGoBaHUN K
JAHHBIX O CYHIECTBYIOLIMX | HAHOMAaTEpPHAJIOB U | IPOTHO3UPOBATH BIMUSIHUE 3aKOHOMEPHOCTHU U po(hecCHOHATEHBIM
THTAX " MapKax | HAHOCHCTEM MUKpPO- U HaHO- MaciuTaba | IpUMEphl BIUSHUS MUKPO- | KOMIIETCHLIUSM,
HaHOMaTEPHAJIOB U | HEOPraHUYeCKOM Ha MEXaHUYECKHUE, ¥ HaHO- MaciTaba Ha PEABSIBISIEMBIM K
HaHOCHUCTEM, uX | (MeTaIn4ecKux u | ¢pu3nueckrue, XUMUYECKUE U | MEXaHUYECKUE, BBIITYCKHUKAaM HalpaBJICHUS
CTPYKTYpE U CBOMCTBaxX | HEMETANIMYECKHX ) U | Apyrue CBOWCTBA BEIIECTB U | (U3UUECKUE, XUMUYECKUE U | TIOJTOTOBKH Ha PHIHKE
IIPUMEHUTEIBHO K | OpraHu4ecKoi MaTepHaoB JpyTHe CBOICTBA BEILIECTB U | TpyAa, 00001eHne
PEIICHUIO TIOCTABIEHHBIX | (MIOTMMEPHBIX, MaTepHaJoB 3apy0eKHOTO OMBITA,
3a/1ad C HMCIOJIb30BAHHUEM | YTIIEPOIHBIX) MPUPOJIBI, IIK-1.2 Ymeer IIPOBEICHMS KOHCYJIbTAalUN
0a3 JAHHBIX U | TBEpIbIE, KUJKHE, MPOTHO3UPOBATH BIUSHUE C BEIYIIUMH
JUTEPATYPHBIX resieoOpasHeble, MHKpO- M HaHO- Maciirtada | paboToAaTENAMH,
HMCTOYHHUKOB; a’pO30JIbHBIE, BKJIIOYAst Ha MEXaHUYECKHUE, 00BeIMHCHUSIMH
2. yyactue B paboTe | HAHOIUIEHKH u busnueckre, XAMHUECKUE U | paboToaaTeselt 0Tpaciu, B
TPYIIIIbI CIELUATUCTOB | HAHOCTPYKTYPUPOBAHHBIE JpyTHe CBOMCTBA BEIICCTB M | KOTOPOH BOCTPEOOBaHBI
npu BBIIIOJIHEHUH | TIOKPBITHS; MaTepHaJoOB BBIITYCKHUKH B PAMKax
OKCIECPUMEHTOB, - METOJbI UCCIICIOBAHUH, IIK-1.3 Biageer MmeTogaMu | HallpaBICHUS ITOATOTOBKU.
MIPOBECHUIO PACUETOB M | UCHBITAHUM, IUATHOCTUKHU U OLICHKH BIIMSIHUSI MUKPO- U
o0paboTke UX | KOHTPOJIS Ka4eCTBa HaHO- Maciuraba Ha IMpodeccuoHanbHbIN
pe3yJIbTaTOB 10 | HAHOMATEPHUAJIOB, MEXaHUYECKUE, cranaapt 26.006
CO3/IaHHIO, MCCIIEIOBAHUIO | MOITY(hadpUKaTOB, (pusnueckue, xumuyeckue U | «CIENMaNuCT 110
u BBIOOPY | 3arOTOBOK JAeTaliel 1 JPYIUe CBOMCTBA BEIECTB U | Pa3paboTke
HaHOMaTEPHAJIOB U | U3JEeJIHI Ha UX OCHOBE, MaTepHajoB HaHOCTPYKTYPUPOBAHHBIX
HaHOCHUCTEM, OLICHKE | TBEPABIX, )KUJKHX, IIK-2.2 YMeer npuMeHaTh | KOMIO3HIIMOHHBIX
SKCILTYyaTallUOHHBIX I‘CJICOGpa.SHBIX u HaBbIKU KOMILJIEKCHBIX MaTcpuaJIoB»,
XapaKTEPHUCTHUK C | adpO30JIbHBIX HAHOCUCTEM, I/ICCJ'IGI[OB&HI/Iﬁ, UCIIBITAHUU yTBep}KI[eHHHﬁ IIpUKa3oOM

4




MIOMOIIBI0  KOMILJIEKCHOTO
aHaJIM3a  CTPYKTYpHl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JPYTHX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
3. cbop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCTIIEPHMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33JIaHHUIO.

MCTOABI JUarHOCTHUKHU U
aHaJIn3a HAHOJUCIICPCHBIX
HacCTull, HAHOIIJICHOK 1
HaHOCHCTEM.

U JUArHOCTUKU
MaTepUalioB, U3JCTUN U
MPOIIECCOB UX
MIPOU3BOICTBA, 00PaAOOTKH
¥ MoIu(UKALINY, BKITIOYast
CTaHIapTHBIC U
cepTuUKaIOHHBIC
HCIIBITAHUS

IIK-2.3 Brmaneer
OCHOBHBIMM METOIaMHU
KOMILICKCHBIX
HCCJICTOBAHUM, NCIIBITAHUM
U JUArHOCTUKU
MaTepUalioB, U3JCTUN U
MPOLIECCOB UX
MIPOU3BOICTBA, 00PaOOTKH
¥ MOIU(UKALINY, BKITIOYast
CTaHJapTHHIC U
cepTudUKaIOHHbIC
HCIBITAHHUSA

Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMUYecKas
pa3paboTka u
METOIUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAITUHN —
6)

[Ipodeccronanbubrit
cranaapt 40.104
«Crenuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (pHUKAIIY CBOKCTB
HAaHOMAaTEpHAaJIOB U
HAHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI




Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U

Mo (UK CBOKCTB
HAaHOMAaTepHAaJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)

4. cbop u  aHaNM3
JAHHBIX O CYIIECTBYIOLIUX
THUIIax u Mapkax
HaHOMAaTepHaJioB u
HAHOCHUCTEM, ux
CTPYKTYpE H CBOWCTBax
MMPUMCHUTCIILHO K

PEIICHHUIO IIOCTABJICHHBIX
3agaad C HCIIOJIb30BaAHUEM

0as JTAHHBIX u
JIUTEPATYPHBIX
HCTOYHHMKOB;

5. ydactme B pabore
TPYIIIIBI CIIEIUATUCTOB
npu BBIITOJIHCHU N
JKCIIEPUMECHTOB,

NPOBEICHUIO PAcYeTOB U
00paboTke ux
pe3yabTaToB o
CO3JIaHUIO, MCCIIEIOBAHUIO
u BBIOOPY
HaHOMAaTEePHAJIOB "

- OCHOBHBIE THUIIBI
HaHOMAaTepHaJioB U
HAaHOCHUCTEM
HEOPraHUYeCKOM
(MEeTaIITHYECKHUX u
HEMETAJUTHYECKUX ) "
OPraHUYeCKOU
(TOTMMEpHBIX,

YIIIEPOIHBIX ) IIPUPOJBI,
TBEp/bIE, KUIKUE,
reneoOpasHele,
a’pO30JIbHBIE, BKJIIOYAst
HAHOTLICHKU "
HAHOCTPYKTYPUPOBaHHbBIE
MOKPBITHS;

- IPOLIECChI MOJIyYEHUS,

00paboTku 1 MOaUpUKALIUN
HAaHOMATEPHAJIOB, BKIIIOYAs
HAaHOCTPYKTYPHBIE IUICHKH

51 MTOKPBITHSI,
nony(habpuKaToB,
3arOTOBOK neTajaeun Hu

IK-3 Cnocoben
IIPUMEHATH OCHOBHBIE THIIbI
HaHOMaTEPHUAJIOB U
HaHOCUCTEM
HEOPraHUYECKOU U
OPraHUYeCKOW MPUPOJIBI,
BKJIIOYAsi HAHOTUICHKHU U
HaHOCTPYKTYPUPOBAHHbBIE
MOKPBITHS, BIAJIEET
HaBBIKAMU BBIOOPA TaKUX
MaTepHaIoB JIs 3aJaHHBIX
YCHOBHUM 3KCILTyaTalllH C
y4eToM TpeOOBaHM
TEXHOJIOTUYHOCTH,
3KOHOMHUYHOCTH,
HAJeKHOCTU U
JIOJITOBEYHOCTH

IIK-3.1 3naeT ocCHOBHBIE
(U3UKO-XUMHYECKHE,
AKCILTyaTalMOHHBIC 1
TEXHOJIOTUIECKHE
XapaKTePUCTUKU
HAHOCTPYKTYPHPOBAaHHBIX
MaTepuasoB

IIK-3.3 Biageer HaBBIKAMU
MOAUGPUIIUPOBAHUS
METOJUK U CIIOCOO0B
TIOJTyYCHUS, JIJIS
obecreyeHns 3aJaHHBIX
CBOICTB Matepuajia u
TEXHOJOTMYECKUX
apaMeTpPOB €ro MOJyUCHUs

IK-4.2 YMeer npoBOaUTH
MPEBAPUTEIIHHBIN pacyeT
OCHOBHBIX ITPOIIECCOB
XUMHUYECKON TEXHOJIOTHU
HaHOMaTEPHAJIOB

IT1K-4.3 Biageetr HaBEIKaMu

AHanu3 TpeboBaHMIA K
po¢eCCHOHATBHBIM
KOMIICTCHITHSIM,
NPEIBSBISIEMBIM K
BBIMTYCKHUKAM HAMPaBICHHUS
MOJITOTOBKU Ha PHIHKE
Tpyaa, 06001eHne
3apyOEKHOTO OTBITA,
NPOBEICHUS KOHCYJIbTAIUN
C BEIyIIUMH
paboTonarensimMu,
00BEIMHEHUSIMHU
pabotoxmareneit oTpaciu, B
KOTOPOW BOCTPEOOBaHBI
BBIMTYCKHUKHU B paMKax
HaIpaBJICHUS TIOJATOTOBKH.

[TpodeccrnonanbHbIi
cranzaapt 26.006
«CrenuanucT Mo
paspaboTke
HAHOCTPYKTYPHPOBAaHHBIX
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HAHOCHCTEM, OLICHKE
9KCIUTyaTalluOHHBIX
XapaKTEPUCTHK c

MOMOUIbI0 KOMIUIEKCHOTO
aHalM3a CTPYKTYphl H
(bU3UKO-MEXaHUYECKHX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOWYHUBOCTH K
BHEIITHUM BO3JICHCTBUSM;
6. cbop Hay4HO-
TEXHUYECKON
nH(poOpMaIuU 1Mo TeMaTUKe
IKCIIEPUMEHTOB TUIS
COCTaBJICHUS 0030pOB,
OTYETOB W  HAYYHBIX
nyonmuKaiui, ydJacThue B
COCTaBJICHUH OTYETOB TIO
BBIMIOJTHEHHOMY 33/IaHHUIO.

W3S Ha WX OCHOBE, a
TaKKe TEXHOJIOTMYECKHUE
npolecchl € y4yacTHUEM
HaHOCTPYKTYPUPOBAHHBIX
cpex;

- HOPMaTUBHO-TEXHUYECKAs
JOKYMEHTAIUS U CUCTEMBI
cepTuduKaIuu
HaHOMAaTEPHUAJIOB U U3AEIIHI
Ha UX OCHOBE, TPOTOKOJIBI
X0JIa ¥ pe3yJIbTaTOB
AKCTICPUMEHTOB,
JOKYMEHTAIU 110 TEXHUKE
0€30IacHOCTH U
0e30macHOCTH
JKH3HEACATEIBLHOCTH.

BBIOOpA OCHOBHBIX
MPOIECCOB U anmnapaToB
XMMHYECKOM TEXHOJIOTHHU
HaHOMAaTEepPHUaIoB

KOMITO3UITMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaeparuu oT
08.09.2015 No 604#.

A: JlabopaTopHo-
AHATUTUYECKOE
COTIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pUKAUU — 6)

B: Hayuno-texnuueckas
paspaboTka u
METOUYECKOE
COIPOBOXKICHHE B 00JIACTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanupUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«Crennanuct Mo
U3MEPEHUIO TapaMeTPOB U
Moau(UKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HAHOCTPYKTYDY,




YTBEPKICHHBIN ITPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUThI
Poccuiickoit @eaeparuu oT
«7» cents6ps 2015 .

Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napameTpoB U
Moau(UKAIIIU CBONCTB
HaHOMaTEPHUAJIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJIM(pHUKAIUU — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namo:

- (PU3UKO-XMMHYECKHE OCHOBBI METOJIOB TOJYYECHHs HAHOYACTHUIl U HAHOMATEPUAIOB B
razoBou (ase;

- OCHOBHBIC (H3UYECKHE M XHUMHYECKHME METObl TIOJY4YEeHUS HAHOYACTHIl U
HaHOMAaTepHAaJIOB B Ia30BOi (pa3e n NepCreKTUBBI UX IPUMEHEHUS;

- OCHOBHBIE TEXHOJIOTHYECKHUE OTEPALMU U 000PYIOBaHHE VIS MTOTyYSHHsI HAHOYACTUL U
HaHOMAaTepHaJIoB B Ia30Boil (ase;

- TpeOOBaHUsI K KAa4eCTBY CBIPbSl M IOJy4aeMbIX MPOAYKTOB JUIS PA3JIMUYHBIX METO/I0B
NOJIy4EeHUsl HAHOYACTHIl 1 HAHOMAaTEpHaJIoB B Ia30Boi (ase;

Ymemy:

- BBIOMpaTh HEOOXOAMMBIN METOJ] CHHTE3a HAHOYACTHUI U MOJIy4YeHHUs] HAHOMAaTEpPHUAaJIOB B
ra3oBoii (aze ¢ yuerom TpeOOBaHUN K Ka4eCTBY MPOAYKTA U SKOHOMHYECKUX MTOKa3aTeNe;

- ONTUMHU3UPOBATh MapaMeTpbl BBIOPAHHOIO METO/AA CHHTE3a MOJ KOHKPETHBIE LEIH U
3a/1a4i;

Braoemy:

- HaBbIKAMHU MHCIIOJIb30BaHUS TEXHUYECKUX CPEACTB I HM3MEPEHHsT U KOHTPOJIS
OCHOBHBIX  I1apaMETPOB  TEXHOJOTMYECKUX  IMPOLECCOB  IOJIY4YEHUS  HAHOYACTUL U
HaHOMAaTepHaJioB B ra30Boil (ase;

- HaBBIKAMU aHaJIM3a HAyYHO-TEXHUUYECKOW JIUTEpaTypsl B 00JACTH METOAOB MOTYUYEHUS
HAHOYACTHUI] U HAHOMATEPHAJIOB B Ta30BOi (ase.

3. OFbEM JUCHHUILJIMHGLI M BUJAbI YYEFHOU PABOThI

O0BbeM JUCHUTIINHBI
Bup yueOHoit paboThl Axax | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4,0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B popMe NPAaKTHYECKOi MOAT0TOBKH 0,89 32 24
Jlexun 0,45 16 12
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,45 16 12
B TOM 4HcCJIie B (hOpMEe MPAKTUIECKON TOJITOTOBKU - - -
Jlabopartopusie pabots (JIP) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCLIUIIMHBI 79,6 59,7
Bua koHnTpoJis: 3adeT ¢ OLEHKOM




4. COAEP)KAHUE JUCIIUITJINHbI

4.1. Pazgenpl IMCHMILIMHLI U BUABI 3aHATHN

AKkazeM. 4acoB

Ne B T.14. B Mpak. JIa6. B T.14. B Cam.
wn Paznen nucuuninHbI Bcero dopme Jlekumnu M. paGoTHI dbopme pabora
np. NOAr. np. NOAar.

1 Pasznen 1. ®usnueckue METOIbI TOTYUECHUS 36 i 6 6 i i 24
HaHOMaTEPHAJIOB

1.1 Beenenne 4 - - - - 3

1.2 Du3nyecKne MEeTOIbl MOJIYYEHUS] HAHOYACTHUIL 8 - - - - 6

1.3 Pu3nyecKrue METOIbI OJIIYYEHUS] MACCUBHBIX 3 ) 1 ) ) ) 5
HAaHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB

1.4 PusnyecKue METObI MOJYYCHHUsI INICHOK U MTOKPBITHI 8 - 1 2 - - 5

1.5 DuU3NYECKUEe METOIbI OJTYYEHUSI HAHOHUTEH U ] i 1 ) i i 5
HaHOTPYOOK

2 Pa3znen 2. XumMuueckue METOIbI TOJTYYEHHUS 68 3 ‘ 6 3 3 24
HaHOMaTEPHAJIOB

2.1 XUMHUYECKUE METOIBI TIOJIYICHHSI HAHOYACTHUII B Ta30BOM 78 16 5 5 16 16 3
daze

2.2 XHUMHUYECKUE METO/IbI OJIYYEHUS TIIIEHOK M OKPBITUI 28 16 2 2 16 16 8

2.3 XUMUYECKUE METO/IbI TOJTYYEHUS] HAHOHUTEH 1 12 i 5 ) i i ]
HaHOTPYOOK

3 Pa3nen 3. KomOuHMpOBaHHBIC U MHBIE METOIBI 28 i A 4 i i 20
MOJIYYeHHUs] HAHOMATEPHAJIOB

3.1 Metozap! ONYy4YeHUsI MUKPOITOPUCTBIX MAaTEPUATIOB 12 - 2 2 - - 8

3.2 KoMOnHMpOBaHHBIE METO/IBI 11 - 1 2 - - 8

3.3 HanorexHonorus 5 - 1 - - - 4
IlonroroBka K 3auety 12 - - - - - 12
Hroro yacon 144 32 16 16 32 32 80
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4.2 Conepxxanue pa3aejioB QM CIUATIINHbBI

Paznen 1. ®usuveckue MeTOAbI MOJYYECHUSI HAHOMATEPUAJIOB

BBenenne. Bapuantel kinaccu@uKanuuM  METOAOB  TOJYYEHHS HAHOYACTUI[ H
HaHOMaTepuanoB. Du3NYecKue, XUMHUECKHE, OMOIOTHYeCKHe M KOMOWHUPOBAHHBIE METO/IBL.
Oco0OeHHOCTH MOJTyYeHUs HYJIb- OAHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

du3uyeckue MeToAbl MOJy4eHHs1 HaHoyacTul. BosroHka-mecyOnmumanms. CrnocoObl
MOJIBOAA HHEPTUU [UIs BO3TOHKH (MCIOJIb30BaHWE BHEIIHWX HarpeBaTelei; pe3uCTUBHBIM,
IUTa3MEHHBIN, JTy4eBOM M 3JIEKTPOHHO-Ty4eBOM HarpeB). JlazepHas abnsus. [ucneprupoBaHue
B JJIEKTPOAYIOBOM paspsizie. MexaHnuyeckoe, yabTpa3ByKOBOE M JAETOHALMOHHOE U3MEJIbUEHUE.
MeTonl B3pBIBAIOIIUXCS TMPOBOJOK. DIEKTpoUCKpoBas dposus. [lnazmenHas chepounnzanus
yacTull. KpuoreHHsie METO/BI.

dusnyeckue MeTOAbl  MOJYYEHHS] MACCHMBHBIX HAHOCTPYKTYPHPOBAHHBIX
maTepuanoB. VHTeHcuBHas Tuiactudeckas aedopmanus. OOpa3zoBaHHEe HAHOCTPYKTYp MpH
KpUCTAITM3AMU  aMOpGU3UPOBAHHBIX clloeB. HampaBiieHHass KpucCTalmu3anus amMop(HBIX
criaBoB M crekoi. Juddysus B TBepaom Ttene. IlpeccoBanme u criekaHue (pasHOBUIAHOCTH
cniekanusi). IHTeHCHBHas TuiacTuyeckas aedopmarus.

du3nyecKue MeTOAbI MOJYyYeHUS MJIEHOK U MOKPbITHM. [107MB 1 ero pasHOBUIHOCTU
(kamenbHBI METOJA, CHOUHUHTOBaHWE). MeTton mnorpyxenus. HambiieHue (TepMHyYecKoe,
JJIEKTPOHHO-Ty4YeBoe, MarHerponHoe). [lonstue 00 osnurakcuu. MomnekynspHo-TydyeBas
snutakcus. Monnas ummnanTamus. @opmupoBaHre KBAaHTOBBIX TOUEK U MPOBOJIOK IMPU HOHHOM
cunteze. udbdy3monnsie meronpl. CrpyiiHble MeToabl. Jlutorpadus w HanoauTorpadus.
[TyukoBbie METOBI HAHOMUTOTPA(HH: STCKTPOHHAS, HOHHAS, PEHTTC€HOBCKASI.

du3uyecKkue MeTOAbl TMOJy4YeHHs] HAHOHUTEH MW HaHOTPYOOK. Bosronka-
necyonumanus. JlazepHas abmsauus. JlucneprupoBaHue B JIyroBoM paspsiae. PacmieruieHue
CJIOUCTBIX BenlecTB. HambuleHHME IMIIEHOK CO CTPYKTYPHBIM HECOOTBETCTBHEM CBOMCTB M HX
npeoOpa3oBaHueE.

Pazgen 2. Xumuuyeckue MeTObI MOJYYEHHUS] HAHOMATEPHUAJIOB

XuMH4YeckHe MeTOABbI IMOJYYEeHUs] HAHoO4YacTHl B ra3oBol (ase. Ilonsartue
peKypcopa, BO3MOXKHbIE TPEUMYIIECTBA, TpeOOBaHUA K MpeKypcopaM. OCHOBHBIE IPUHIUIIBI —
CTaJud TOJXoAa K BBIOOpY M au3aiiHy mpekypcopoB — MOC ¢ MONEKyIsSIpHBIM CTPOCHHEM.
Tunsl TpeKypcopoB, MPUMEPHI peakiuii CUHTE3a HaHOMaTepuaoB. IlyTu cuHTe3a mpeKypcopoB
C 33JaHHOM — paBHOM JIETy4eCTbl0. MeTOoApl OLICHKH CTEPUYECKUX 3aTPyJAHCHUM U
MEXMOJIEKYIAPHBIX KOHTAaKTOB. (CpaBHUTENbHAs OLIEHKA SKpaHUPYIOLIEH CrIocoOHOCTH
OCHOBHBIX THIMOB JHraHaoB. [lapooOpa3oBanue OeTa-IMKETOHATOB METAIOB. JlaHTaHOWIBI.
[Tpumepsl HCMONB30BaHUS Ui CHHTe3a HaHoMarepuaioB. OcoOeHHOCTH MapooOpa3oBaHus
ankokcuaoB. [lpumepbl wucCHonp30BaHUs [UIsl CHHTe3a HaHoMmarepuanoB. (OcoOeHHOCTH
napooOpa3oBaHUs UKJIONEHTAIUEHUIBHBIX KOOPIUHAIIMOHHBIX COEIUHEHUH — MPEKypCcOpOB.
[Ipumepsl ncnonb30BaHUS Il CMHTE3a HaHOMaTepuasioB. ['amoreHunbl, rugpunabl. [Ipumeps
WCITOJI30BAHNUS Il CHHTE3a HAaHOMATEpHAJIOB. XMUMHYECKUE TPAaHCIOPTHBIE peakunu. [IpuHnmmn
meTona. OOmas XapakTepUCTHKAa METOJAa XHMHYECKOTO OCaXKIEHUs W3 Tra3oBoil  (assl
(Onpenenenue, cxema mpoiiecca, ocHoBHbIe mapametpbl). Cragun CVD mpornecca. Bnusiaue
ra3oBoii (a3l Ha TMpPOTEKaHWUE Tporecca. [IlpeumyiiecTBa W HEOOCTAaTKH  METOAA.
Knaccudukammss meromop CVD. ®dynknuonanpabie 3eMeHTsl CVD  ycranoBok. Oo6macTts
npumeHeHus meroga CVD. CVD peakrtop majii HENpepbIBHOIO CHHTE3a MHOTOCIOMHBIX
maTepuainoB. Knaccudukanus MeTo/10B HAaHECEHN HEOPTraHUUECKUX MOKPBITHIA

XuMu4eckue MeTobl MOJYy4YeHHs IUIEHOK M MOKPBITHH. XUMHYECKOE OCaXKICHUE
METaJUIOOPTaHUYECKUX  COEAMHEHWHW W3  Ta3oBor  ¢aszpl.  Omwmrakcusa.  OcaxiaeHue
(G yHKIIMAIM30BaHHBIX HAHOYACTHI] Ha (DYHKIIMATH30BAaHHON TIOJITIOKKE.

XuMUYeCKHEe MeTOAbl IMOJYy4YeHUs] HAHOHUTEH M HAHOTPYOOK. DopmupoBaHHE
YIJIEPOJHBIX U HEYTJIEPOAHBIX HAHOTPYOOK M3 BEIIECTB CIIOMCTOTO CTPOCHHS U U3 BELIECTB CO
CTPYKTYPHBIM HECOOTBETCTBHEM. KaTallUTHYECKHI NHUPOJIM3 YriIeBOJOPOAOB. MaTpuyHbIil
MeTo/ (MaTpUIbI-HAHOHUTH, MAaTPHUIbI-HAHOCKBAKMUHBI, MOJICKYJIIPHbIE MaTpullbl). Metos nap-
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KUAKOCTb-KpUCTAII. XHUMHUYECKOe MOAU(PHUIMpPOBaHHE HaHOTpYyOOK. Peakuuum B mojoctu
HaHOTPYOOK. DIEKTPOXUMUYECKHUE METO/IBI.

Pazgen 3. KomOuHMpoBaHHbIE U MHBIE METOAbI MOJyYeHHSI HAHOMATEPUAJIOB

Metoabl MNOJy4YeHHS] MHKPONOPHCTBIX MAaTEPHATOB. <«SlAepHbIE» TPEKOBbIE
MeMOpaHbl. MeMOpaHbl M3 OKCHIOB QIIOMHUHHS, THTaHA M LHUPKOHUS, TOJIydaemble
SJICKTPOXUMHNYCCKUM OKHUCJICHUCM. MaTepI/Ia.HBI C BBICOKOH y,[[CJII:HOfI IMMOBCPXHOCTBIO: LCOJIUTEI,
MOJIEKYJISIPHbIE CHUTa, AKTUBUPOBAHHBIE YTJIH.

KomOunnpoBannbie MeToabl. MeXaHOXMMHYECKOE PEAKIUMU U HMX PA3HOBUIHOCTH.
Bosronka meTasioB B cpe/ie aKTUBHBIX I'a30B. XUMUYECKHE aKTUBATOPHI CIICKAHUS.
HanortexnoJiorusi. [IpobnemMbl ¥ JOCTHXKEHHS HAHOTEXHOJOTHH B CO3JAHHH MaTEpUANIOB,
npuOOpPOB, YCTPONCTB M MAILIMH HA COBPEMEHHOM JTarle.
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5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHHMSA TUCIIAITJIMHbI

Ne B pe3ynbprare 0CBOCHUS AUCLUIUIMHBI CTYIEHT JIOJKEH: Paslnen Pasznen Pa33z[en
3HaTth:

1 |- }u3uKo-xMMHYECKHE OCHOBBI METOJIOB MOJIYYEHHUS] HAHOYACTHIl U HAHOMATEpUAJIOB B ra30BoH ¢ase; + + -

5 |~ oOcHOBHbIE ¢du3nuecKre ¥ XUMHUYECKHE METOJIbI MOJIYYeHUsT HAHOYACTHII U HAHOMATEpUaJIOB B Ta30BOU n n +
¢a3e u NepCreKTUBbl X MPUMECHECHHS,

3 |~ OCHOBHbIC TEXHOIOTHYECKUE OMIEPALUH H o0opynoBaHue AJIs MOJIYYCHUsI HAHOYACTHUI] U HAHOMAaTEPHUAaJIOB n n +
B ra30BoH (ha3e;

4 |- TpeOOBaHUSI K KauyeCTBY ChIpbS U MOJYYaeMbIX MPOAYKTOB MJIS PAa3JIMYHBIX METOJNOB IOIY4YCHHUS n n +
HAHOYACTHI] M HAHOMATEPHAJIOB B Ta30BOH dase;

YMmersb:

5 |~ BBIOMpaTh HEOOXOAMMBIN METOJ] CHHTE3a HAHOYACTHI[ U MOJTYYCHHUS HAHOMATepUalIoB B ra3oBoi ¢aze ¢ n n +
y4eToOM TpeOOBaHUH K KAYECTBY MPOJYKTAa U SKOHOMUYECKUX MOKa3aTelei;

6 |- ONTHMHM3HPOBATH MAPAMETPHl BHIOPAHHOTO METO/Ia CHHTE3a T0J] KOHKPETHBIC 1SN 1 3a]1a49H; + + +

Baaners:

7 |~ HaBbIKAMH HCHONL30BAHMS TEXHHYECKHX CPECTB JUIS M3MEPEHHsS U KOHTPOJIS OCHOBHBIX MapameTpoB ) n )
TEXHOJOTHYECKHX MPOIECCOB MOJIYYCHUS HAHOYACTHUI] 1 HAHOMATEPUAJIOB B Ta30BoH (hase;

g |~ MHaBblKamH aHamisa HAyYHO-TEXHUUYECKON JUTEepaTypbl B OOJIACTH METOJOB MOJNYyYEHUS HAHOYACTHUI] U n n +
HAaHOMAaTEepHaJIOB B ra30BoH ¢ase;

B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT J0JI’KeH NPHOOpecTH CileAylIe YHHBePcalbHble KOMIIETEHUINH U HHANKATOPBI HX
AOCTHKEHHS:

Kox u HanmeHoBanue YK Koa n HamMeHOBaHue MHAUKATOPA HocTHKeHus1 YK
YK-2 CniocobeH onpenensaTh Kpyr 3a/1a4y B YK-2.2 YMmeer BoIOpaTh COOTBETCTBYIOMIYIO MTOCTAHOBKE
paMKax MOCTaBJICHHOM IIeNTH U BBIOUPATh 3a/1aud  CTPATeTUI0 TPHU SKCHEPUMEHTAIBHOM IOUCKE

9 |onTUMaNbHBIE CTIOCOOBI UX PEIICHHS], UCXO/S U3 | ONTUMAJIBHBIX YCIOBHI + + +

I[CflCTByIOH.IHX IMMPpaBOBLIX HOPM, UMCIOIINUXCA
pECYpCOB 1 OrpaHUYEHUI
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IIpooonodicenue madbauyvi

B pe3yabTaTe OCBOCHUA TUCHUIIJIMHBI CTYICHT JOIKEH npnoﬁpeCTn ciaeaymuaiue HpO(l)eCCI/IOHaJIbeIe KOMIIETCHIUUH U HHAHUKATOPbI UX

AOCTHKEHHS:
Kox u nammenosanue 11K Koa n nanmmeHoBanue nHaukaTopa nocrumkenus IK
IIK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTU U MPUMEPHI
10 BIIMSHUST MUKPO- W HAHO- MaciuiTtada Ha MEeXaHWYeCKHe, . n
buznyeckue, XUMUYECKHE U IpyrHe CBOMCTBA BEUIECTB U
IIK-1 CrniocoGeH nporHo3upoBaTh BIUSHHUE MaTepUajoB
MHUKPO- ¥ HAaHO- MaciTaba Ha MEXaHUYECKHE, IIK-1.2 YMeer nporao3upoBath BIUSHUE MUKPO- U HAHO-
11 |dusnueckue, XUMUYECKHE U IPYTHE CBOWCTBA MacmTaba Ha MeXaHW4eckue, (pU3n4YecKue, XUMHUCCKUE + +
BEILIECTB U MaTE€pPUAJIOB U ApyTHe CBOWCTBA BEUIECTB U MAaTEPUAJIOB
IK-1.3 Brnageer MerogamMu OLICHKH BIIMSHUS MUKpPO- U
12 HaHO- MacmTaba Ha MeXaHudeckue, (Qusnueckue, + +
XUMUYECKHE U IPYyrue CBOMCTBA BEIIECTB U MATEPUATIOB
IK-3 Cnocoben npumenars ocHoBHble Tumbl| IIK-3.1  3HaeTr  OoCHOBHBIE  (PU3HKO-XMMHYECKHE,
13 |HaHOMarepuanoB " HAHOCHUCTEM | KCILTyaTallMOHHBIE U TEXHOJOTUUECKHE XapPAKTEPUCTUKU + +
HEOPTraHWYECKOW W OpPraHMYECKOM MPHUPOJBL, | HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB
BKJIIOYas HaHOIIJICHKU u| IK-3.3 Biageer HaBbIKaMu MOJIU(DUIIMPOBAHUS METOINK
HAHOCTPYKTYPUPOBAHHBIE IIOKDPBLITHSA, BJIAJEET| M CHOCOOOB TOMY4YCHHS, AN OOECIeUeHUs] 3aJaHHBIX
|4 |HaBbIKAMHU BBIGOp? TaKuX MaTepuajgoB [UIsd| CBOMCTB MaTepualia M TEXHOJIOTHYECKUX TMapaMeTPOB €Tro n +
3aJJaHHBIX YCJIOBHM DJKCIUTyaTalldd C Y4YE€TOM | MOJYYCHUS
TpeOOBaHUI TEXHOIOTUYHOCTH, SKOHOMUYHOCTH,
HAaJIe)KHOCTH U JJOJITOBEYHOCTH
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

Ne n/mt Ne pasnena TeMbl MPaKTUYECKUX 3aHATHN Yacsl
JUCHUTUTUHBI
1 13 ®u3nyecKue METOIbl OJYYEHHS] MACCUBHBIX )
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB
2 1.4 DU3NYECKUE METOIbI OJIYYEHUSI TUIEHOK U MOKPBITHI
3 15 Pu3nyecKue METObl MOJIYYEHNSI HAHOHUTEU U
' HaHOTPYOOK
4 71 XUMHYECKUE METO/IbI TIOJIYYCHHS] HAHOYACTHUII B )
' razoBou (haze
5 2.2 XVMHUYECKUE METOBI OJYyUEHUS IUIEHOK U TIOKPBITUH | 2
6 23 XUMUYECKUE METO/IbI IOJIYYEHHUS] HAHOHUTEN U ’
HaHOTPYOOK
7 3.1 MeTo/1bl I0JTY4E€HHS] MUKPOIIOPUCTBIX MAaTEPHATIOB 2
] 32 KomOuHMpoBaHHBIE METO/IBI MTOJTYYEHUS )
HaHOMaTEPHAJIOB

6.2 JlabopaTopHbIe 3aHATHA

Beimonnenue 1a00paTOpPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIyICHHIO MaTepuana,
u3ydaemMoro B aucuuiuinHe «I azoghasnvie npoyeccovl nojiyueHus HAHOMAMEPUANNB», a TAKKE
JIaeT 3HaHUs B 00J1aCTH XUMHUYECKOT0 CHHTE3a HAHOCTPYKTYPHUPOBAHHBIX MOKPBITHH U TJICHOK.

MakcumanbHOE KOJMYECTBO OayljIoOB 3a BBINIOJHEHHE JIAOOPAaTOPHOTO MPAKTHKyMa
cocraBiisieT 10 6amioB (MakcHMManbHO MO 5 OamioB 3a Kaxayoo padoty). KomudectBo pabot u
0aJTOB 33 KaXXIYI0 pabOTy MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIAOECMKOCTH.

[Tpumeps! 1a00paTOPHBIX PabOT U pa3aelibl, KOTOPble OHU OXBATHIBAIOT

Ne Ne pasnena HaunmenoBanme nabopatopHbix paboT Yacel
/1 MUCIAIIINHEBI
1 2.2 ToHKME  HAHOCTPYKTYpUpPOBAaHHbIE  IUIEHKH 1 | 16
dboToHUKH
2 2.2 ®opmMUpOBaHKE HAHOCTPYKTYPUPOBAHHOTO IJIEHOYHOTO | 16
MOKPBITHS 1J1s1 TOJTYITPOBOTHUKOBBIX CEHCOPOB

7. CAMOCTOSATEJIBHASA PABOTA

CaMocrosiTenbHasi padoTa MPOBOAUTCS C LETBI0 YIIyOJIeHHs] 3HAHUN 10 TUCIUIUINHE U
MpeayCcMaTpUBAET:

— O03HaKOMJICHHE U MPOPabOTKy PEKOMEHIOBAaHHOU JIUTEPATYPHI, pabOTy ¢ 3JIEKTPOHHO-
OMOJIMOTEYHBIMA CHCTEMaMH, BKIIOYas TEpPEBOJbI MyONMMKAaMi W3 HAyYHBIX JKYPHAJIOB,
mUTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIOCEUIEHUE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIMHBL;

— TOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO0 MaTepuaiy JEKIIMOHHOTO Kypca;

— TMOATOTOBKY K cAaue JJa00paTOPHOTO MPAKTUKYMa O JUCIHILTHHE.

[InanupoBaHue BpEeMEHH Ha CaMOCTOSTEIBHYIO paboTy, HEOOXOAMMOro Ha H3Y4YCHHUE
TUCLUIUIMHBI, CTYJEHTaM Jy4ylle BCEro OCYIIECTBISATh Ha BECh MEPUOJ U3yUEHUS,
npeaycMaTpuBasl MpU ATOM PETYJSIPHOE TOBTOPEHHE MPOWJICHHOro Marepuaia. Marepuan,
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3aKOHCHEKTHPOBAaHHBI Ha JICKIHSIX, HEOOXOAMMO pEryJISIpHO IONOJHATH CBEACHHSIMHU W3
JUTEPAaTypHBIX HCTOYHMKOB, TIPEACTaBICHHBIX B pabodeid mnporpamme. [Ipu pabore ¢
yKa3aHHBIMH HCTOYHHKAMH PEKOMEHIYeTCS COCTAaBIATH KPAaTKU KOHCHEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUUeCKUX TaHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIIUAITJIMHDbI

CoBoKkymHast OIEHKAa [0 JAWCHMIUIMHE CKJIAJBIBACTCS W3 OLEHOK 3a BBHIOJHCHNE
KOHTPOJILHBIX paboT (MakcuMasibHas oueHka 30 6aiioB), pedepaTHBHO-aHATUTHYECKUX padoT
(MakcumanbHas ornenka 20 6amioB), 1a0OpaTOPHOrO MpaKTHKyMa (MakcuMaibHas oreHka 10
0aJuI0B) U UTOTOBOT'O KOHTPOJIS B (popMe 3aueTa ¢ OIIEHKO# (MakcuMaibHas orieHka 40 6amios).

8.1. IlIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.

[IporpaMmoil  ITUCHMIUIMHBI MPEAYCMOTPEHO  BBINOJIHEHHE JIBYX pedepaTtuBHO-
AHAJTUTUYIECKUX paboT. MakcuMaibHas OIleHKa 3a Kax bl pedepaT cocrapisier 10 6amnos.

IloaroroBka u 3ammra pedepara

[ToaroroBka u 3amura pedepara BKIOYAET B ceOsl MOUCK U JI€TalbHBIN aHAINU3 JIBYX U
0ojiee MCTOYHMKOB HAy4YHON WH(popManuu (HAYYHOH CTaTbM WJIM TaTeHTa) MO MOJIYYEeHUs
HAaHOMATEpPHAJIOB pPA3IUYHBIMU MeTonaMu ((U3UYECKUMHU, XUMHUYECKHMH) M TPUMEHEHUIO
HaHOMAaTepHaJoB. AHATU3UPYETCsS aKTyaJbHOCTh pabOThI, ONMMCAHHON B CTAaThe WM MATEHTE,
NEPCIEKTUBHOCTh HAIPABJICHUS, [OCTOMHCTBA, HEJOCTAaTKH, MpPaKTHYeCKas 3HAYMMOCTh U
BO3MOXXHOCTh BHeApeHHsa. MakcumainbHas oleHka 3a pedepar — 10 6amioB. O6vem pedepara
coctasisgeT 5-10 cTpaHull.

[Tnan pedepara Mo Hay4dHOU CTaThe WIM MATEHTY.

1. AKTyanbHOCTh

2. Yto cnenano

3. JlocTonHCcTBa (HOBBIE TIOJXO/Ibl, OPUTHHATILHBIE METO/Ibl, HHTEPECHBIEC PE3YIHTATHI)

4. HenocraTtku

5. IlpakTryeckas 3HaYUMOCTh U BO3MOKHOCTh BHEIPEHUS

6. Ouenka

Jns 3ammuThl  pedepaTa HYKHO: TPEJOCTaBUTh OpPUTMHAN CTaTbU WIM TaTeHTa
(pacmieyaTtaHHbIi), TeKCT pedepara B COOTBETCTBHU C IUIAHOM, CIeNaTh JOKJIAJ U OTBETHUTH Ha
BOIIPOCHI.

IIpumepHas TeMaTHKa pedepaTHBHO-aHAJIMTHYECKO padoThl Nel:
Pa3nen 1. ®Pusuueckue MeTObI NMOJYyUYEHHSI HAHOMATEPHAJIOB
1. Meroasl mnonyyeHUss YHOPSAIOYEHHBIX HAHOCTPYKTYpP: MOJEKYJISIPHO-TyueBast
SIUTAKCUS
2. Jlucrien Ha KBaHTOBBIX TOUKaX
3. IlepoBCKUTHBIE KBAHTOBbIE TOUKH: CHHTE3, CBOMCTBA, TPUMEHEHUE
4. Jlutorpadus u KoHTaKTHas (poronuTorpadus.
5. Jlurorpadus BEICOKOTO pa3pelieHus B TEXHOJIOTUHU MOTYIPOBOJHUKOB
6. Jduddysus B TBEpIBIX TeIax
7
8
9.
1

Junddy3noHHBIE TPOIIECCH ¥ UX MCIOIB30BAHNE B TEXHOJIOTHIX

OObeMHbIE HAHOCTPYKTYPHBIE MaTEPHAIBI U METOJIbI UX TOTYICHHS
Yreponasie HaHOTPYOKH. VX MMOTy4eHHe U CBOMCTBA.

0. HonyquI/Ie HUTPUIHBIX HaHOIUIEHOK MJIM HAaHOHUTEH
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IIpumepHas TeMaTuKa pepepaTUBHO-AHAJIUTUYECKON PadoThI Ne2:
1. XuMuueckue TpaHCTIOPTHBIC PEaKIu U UX KiIaccu(uKaus

2. TlonsTue mpexypcopa, BO3MOKHBIC TPEUMYIIIECTBA, TPEOOBAHUS K MPEKypcopam

3. XuMHUs METAUIOOPTAaHUYECKUX COESIUHEHUN

4. OOmias XapakTEepPHCTHKAa METOAa XHUMHYECKOTO OCaXJICHHs M3 Ta30BOW (a3bl
(Onpenenenue, cxema Mpouecca, OCHOBHbIE TapaMeTpPbl)

5. MeTO,I[ TIOJTYYCHHA TOHKUX IJICHOK, OCAXKICHUE HA ITOAJIOXKY

6. Meroa MaTpUYHOTO TBEPAOTEIHHOTO CHHTE3A

7. CunTte3 rpadeHa u yriaepoJHbIX HAHOTPYOOK METOI0M Ta30(ha3HOr0 OCAKICHUS

8. DIIEKTPOXMMHUYECKUE METO/IbI OJIYUYYEHHS HAaHOMATEPHAJIOB

9. MeTobl OLIEHKH CTEPUYECKUX 3aTPYJHEHUN U MEKMOJIEKYIIPHBIX KOHTAKTOB

10. MexaHnu3mbl pocTa BHCKEpOB U3 razoBod (as3el. [IpumMepsl cuHTE3a BHCKEPOB

METAJIJIOB, OKCUIOB METAJJIOB
11. ITonyyeHne HaHOMATEPUATIOB METOJIOM JIA3€PHOT0 UCITAPEHUS
12. CeHcopHble OJIYIPOBOIHUKOBBIE MaT€pHAJIbl U ITyTH UX CUHTE3a

8.2. [Ipumepbl KOHTPOJIBLHBIX BOMIPOCOB 1JIfl TEKYIIEr0 KOHTPOJISI 0CBOCHUS THCHHUILINHBI
JIist  TeKymiero KOHTPOJISI TPETyCMOTPEHO 3 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJIBHON paboTe Mo KakaoMmy paszzaeny). MakcuMmanbHasi OIICHKAa 32 KOHTPOJbHBIE PabOThI
coctapsieT 10 6aIoB 3a KaxIyro padboTy.

Pa3nes 1. Ilpumep BOnpocoB K KOHTPOJILHOM padore Ne 1. KonTpoabHas padora
COJIEPSKHUT 2 BOMPOCa, 1Mo S 6aJ1JI0B 32 BONPOC.

1. Knaccudukanus MeTo10B HaHECEHHU HEOPTaHMUECKUX MOKPBITHH.

2. DneKTpoayroBas MeTayuiM3alus (QyHKIHMOHAIbHAs CXeMma Ipollecca, OCHOBHBIE
apaMeTpsl, JOCTOUHCTBA U HEIOCTATKH).

Pa3nea 2. Ilpumep BONpoCOB K KOHTPOJILHOM padore Ne 2. KonTpoabHas padora
COJIEPSKHUT 2 BOMPOcCca, 1o S 6aJ1JI0B 3a BOINPOC.

1. Craguu CVD npouecca. Baustaue ra3oBoif (ha3bl Ha IpoTeKaHue mpolecca.

2. XuMUYeCcKue TpaHCopTHbIe peakiuu. [Ipunuun merona. [Tpumepsr.

Pazgen 3. Ilpumep BonpocoB K KOHTPOJbHOI padore Ne 3. KonrpoabHas padora
COJIePKUT 2 BONPOCa, N0 5 0a/1J10B 32 BONPOC.

1. MexaHOXMMHUYECKOE PEAKIIUU U UX PA3HOBUIHOCTH.

2. [Ipobnembl U TOCTHKEHHUST HAHOTEXHOJIOTHH B CO3JaHUU MaTEpUaloB, MPUOOPOB,
YCTPOMCTB M MalllMH Ha COBPEMEHHOM JTalle.

8.3. Bornipochl 1yist HTOTOBOr0 KOHTPOJISI OCBOCHUS TUCHHUILUIUHBI (3a4€T € OL[eHKOMH)

buner nns 3auema ¢ owenkoin coCTOUT U3 2 BOMPOCOB, OTHOCAIIMUXCSA K pasjeiam
MoayJisiM. OTBETHI HA BONIPOCHI 3auema ¢ OUyeHKOIUl OLICHUBAIOTCS U3 MaKCUMaJIbHOU OlleHKH 40
0ayuIoB cieayommMM 00pa3oM: MaKCHUMalbHOE KOJMYECTBO OayuloB 3a mepBblid Bompoc — 20
6ayutoB, BTOpoi — 20 6amnoB. MakcumanbHas orieHka — 40 6ayioB.

1. WurencuBHas muiactudeckas nedopmarms.

2. OO0pazoBaHre HAHOCTPYKTYP MPH KPUCTALTU3AMNH aMOP(HU3UPOBAHHBIX CIIOEB.

3. [IlpeccoBanue u cnekanue (pa3HOBUIHOCTH CIIEKAHMS).
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4. Hampuienne (TepMHUUYECKOe, JJIEKTPOHHO-Ty4deBOe, MarHerpoHHoe). I[lonsarme 00
AIUTAKCUH.

5.  MonekynsapHo-aydeBas SMUTAKCHSL.

6. Honnasg uMILIaHTAIHA.

7. @opMHpOBaHME KBAHTOBBIX TOUYEK U MPOBOJIOK PU HOHHOM CHUHTE3E.

8. Jlurorpadus wu  HaHomutorpadus. IlydukoBele METOABl  HAHOJIUTOTPAPHH:
3JIEKTPOHHAs!, HOHHAsI, PEHTI€HOBCKas.

9. HamnbuleHHEe TIEHOK €O CTPYKTYPHBIM HECOOTBETCTBHEM CBOMCTB U HX
npeoOpa3oBaHHeE.

10. TonsTHe mpexypcopa, BO3MOXKHBIE PEUMYIIECTBA, TPEOOBAHUS K IPEKypCOpaMm.

11. OcHOBHBIE TPUHITUIIBI — CTAJUHU TTOAX0/a K BEIOOPY U nu3aiiHy npekypcopoB — MOC
C MOJIEKYJIIPHBIM CTPOEHUEM.

12. Tunel mpekypcopoB, IPUMEPHI peakIMid CMHTE3a HaHoMmarepuanoB. [lyTu cuHTe3a
IIPEKYPCOPOB C 3aJaHHOM — PABHOM JIETY4ECTBIO.

13. MeToabl OLIEHKH CTEPUUECKUX 3aTPYAHEHUN U MEKMOJIEKYIIPHBIX KOHTAKTOB

14. CpaBHuUTEnbHAs OLIEHKA SKPAHUPYIOIIEH CIIOCOOHOCTH OCHOBHBIX THUIIOB JIUTAHJIOB.

15. IlapooOpa3oBanue  OeTa-nuKeToHaTOB  MeTawioB.  Jlantanounel.  [Ipumepsr
MCII0JIb30BaHUs I CHHTE3a HAHOMATEPHUAJIOB.

16. OcobenHoctn mapooOpa3oBaHUsl aAJIKOKCHAOB. IIpuMepsl HCTHONB30BaHUS IS
CHUHTE3a HAHOMAaTEPHAJIOB.

17. OcobernHoctn mapooOpa30BaHUs IMKJIOMECHTAIUCHWIBHBIX  KOOPJAMHAIIMOHHBIX
CcOoeIMHEHUI — IpeKypcopoB. [Ipumepsl Hcnonb30BaHMs sl CHHTE3a HAHOMATEPHAJIOB.

18. T"amorenuasl, rupuasl. [Ipumepsl HCONB30BaHUA 1711 CHHTE3a HAHOMATEPHUAJIOB.

19. Xumnueckue TpancnoptHele peakuuu. [Ipunnun meroaa. [Tpumepsr

20. OOGmias XxapakTepuCTHKa METOJa XHMHYECKOTO OCaXACHUS M3 Ta30BOM (a3bl
(Ompenenenue, cxema mpoiecca, OCHOBHBIE ITapaMeTpPhl)

21. Craguu CVD mnporecca. Biustaue ra3oBoit ¢as3pl Ha IpOTEKaHUE MpoIecca.

22. TlpeumymiecTBa u HenoctaTku Merona. Kinaccudukamus metogos CVD.

23. ®ynkuuoHansHbIe aneMeHTsl CVD ycranoBok. Obmacte npumenenus: meroga CVD.
CVD peaxTop a1 HENPEPHIBHOIO CUHTE3a MHOT'OCIIONHBIX MaTEPUAJIOB.

24. Knaccudukamus MET010B HAaHECEHUSI HEOPTAaHMYECKUX MOKPBITUI

25. XononHoe ra3oJuHaMUYecKoe HambuleHHe ((yHKIMOHANBHAs CXeMma Ipolecca,
OCHOBHbIE ITapaMeTphl, JOCTOMHCTBA U HEAOCTATKH).

26. DnekTpoayroBas MeTauIM3auus (YHKIMOHANbHAs CXeMa IpoLecca, OCHOBHBIC
napaMeTpbl, JOCTOUHCTBA U HETOCTATKH).

27. T'a3omnamenHoe HambuleHHE ((QyHKIMOHANbHAs CXeMa Ipolecca, OCHOBHBIC
napaMmeTpbl, JOCTOUHCTBA U HETOCTATKH).

28. IlnasmenHoe HambUieHHE ((YHKUIMOHAJIbHAs CXeMa Ipolecca, OCHOBHBIC
napaMeTpbl, JOCTOUHCTBA U HETOCTATKH).

29. JleroHauMoHHOE HambUIeHHE ((QYHKIMOHAIbHAs CXeMa Ipolecca, OCHOBHBIC
napaMmeTpbl, JOCTOUHCTBA U HETOCTATKH).

30. BakyyMHO—KOH/JEHCAIlMOHHOE HambuleHHe ((QyHKUIMOHANIbHAs CXeMa Ipolecca,
OCHOBHbIE ITapaMeTphl, JOCTOMHCTBA U HEAOCTATKH).

31. IomyyeHne HaHOMATEPHAJIOB MIPH Ja3€PHOM UCIIAPEHUH aTOMOB (aOJIsIIMN)

32. Tlony4yeHre HAHOYACTHI] TyTEM TEPMHUUECKOTO PA3JI0KEHUS TBEPIOrO BEIIECTBA

33. Mopdomnorus u CBOWCTBAa CEHCOPHBIX HAHOMATEPUAJIOB.

34. CgoiicTBa KapOua KpeMHUS, 0COOCHHOCTH cTpoeHUs. CHHTE3 KapOuaa KpeMHHUS.

35. Meroabl NOIy4YEHUS] MUKPOIIOPUCTBIX MaTEpUAIOB.

36. Mexanuueckoe, ylabTpa3ByKOBOE U JIETOHAIIMOHHOE U3METbUYEHHUE.

37. Hanbutenue (TepMUYECKOE, 3JIEKTPOHHO-IyueBoe, MarHeTpoHHoe). [lonstue o0
SMUTAKCUU. MOJEKYISPHO-Ty4YeBast SIUTAKCUSL.
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38. IlpobGnemMbl U JAOCTHIKEHUS HAHOTEXHOJOTHH B CO3JIaHMHM MaTepHajoB, MPHUOOPOB,
YCTPOMCTB U MAIllMH Ha COBPEMEHHOM JTarle.

CDOHI[ OLCHOYHLIX CpPCACTB HNPUBCACH B BHUAC OTACIBHOIO ANOKYMCHTA, ABJIAIOHICTOCS
HEOTHEMJIEMO YaCThI0O OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBbl.

8.4. CTtpykTypa n npuMepbl OWJIETOB VISl 324€Ta C OLEHKOMH

3auem ¢ ouenkon mo gucumiuinHe «lazoghasznvie npoyeccel  nosyueHus
HAHOMAmMepPuanoey BKIIOYACT KOHTPOJIbHBIE BOMPOCH! 110 BCEM MOAYJISIM y4eOHOW IMpOTrpaMMbI
TUCHUTUTMHBL. Buner mist 3auema ¢ oyenkoii COCTOUT W3 2 BOIPOCOB, OTHOCSAIIMXCS K
yKa3aHHBIM MOAYJIsiM. OTBETHI Ha BOIIPOCHI 3auema ¢ 0YeHKOIl OLIEHNUBAIOTCS U3 MaKCUMAJIbHOM
orneHkn 40 GaioB CleAyIOMMUM 00pa3oM: MaKCHUMaJbHOE KOJMYECTBO OayioB 3a IEpBBIA
Borpoc — 20 6annoB, Bropoii — 20 6asioB.

[Tpumep Ouieta Juisl 3auema ¢ OyeHKol:

«Ymeepoicoaioy MuHHCTEPCTBO HAYKH H BbIcIIero oopasosanus PO
3aB. kadenpoi Poccuiickuii XUMHKO-TEXHOJIOTHYECKHUH YHUBEPCUTET
HAHOMATEPHUATIOB 1 umenu /.. MenpaeieeBa
HaHOTCXHOJIOTUHA Kadenpa HaHOMaTepHAI0B M HAHOTEXHOJIOTHH
28.03.03 HanomaTepuaJbl
(Ilopmucs)
Ipoduab — «XuMHYeCKasi TEXHOJIOTHS HAHOMATEPHAJIOB)
« »_ 20_T I'azoda3nbie mpouecchl NOJy4YeHUs HAHOMATEPHAJIOB

Buaer Ne 1
1. OcHOBHBIC IPUHITUIIBI — CTAJUH TIOIX0/1a K BRIOOPY U Au3aiiHy npekypcopoB — MOC ¢
MOJIEKYJIIPHBIM CTPOEHHUEM.
2. XonoaHoe razoJuHaMHyYecKoe HanbuleHne (QyHKIMOHAIbHAS cXeMa Ipoliecca,
OCHOBHBIE MTAPaMETPhI, JOCTOUHCTBA U HETOCTATKH ).
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9. YYHEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCIHHUITVINHbI

9.1. PexomMeHnayeMasi TuTEpaTypa
A. OcHoOBHAas JUTEpaTypa
1. IOpros E.B. Hanomarepuanbl u HaHOCTPYKTypbl. - M.: PXTY wum. JIMN.
Menneneera — 2010, 1.1 - 124 c., 1.2 — 148 c.

2. Opros E.B., Koponesa M.IO. Ilpounecchl mnoiiydeHUss HAHOYACTHUI] U
HaHnomatepuanoB. — M.: PXTY um. JI.1.Menneneena - 2010, - 152 c.
3. Ponnyrun B.1. ®usukoxumusa nosepxnoctu, M1 Untennexr, 2011 r., 568 c.

b. lonojiHuTEILHAA TUTEPATYpa
1. PerxonkoB, JI. WM. Hanomarepmansl [Tekct] : yue6Hoe mocobme / JI. U.
Peoxonkos, B. B. JIésuna, 3. JI. I3umurypu. - 2-e u3a. - M. : BUHOM. Jlaboparopusi 3HaHUH,
2010. - 365 c.
2. CrapoctuH, B. B. Marepuansl 1 meronsl HaHoTexHoJoruil [Tekcr] : ydueOHOE
nocobue / B. B. CrapoctuH. - 2-¢ uza. - M. : BUHOM. JlabopaTtopus 3Hanui, 2010. - 431 c..

9.2. PekomeHayeMble HCTOYHMKN HAYYHO-TeXHUYECKOH nHpopMaunu
— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— Ilpe3eHTanuu K JEKIUAM.
— Meronnyeckue peKOMEHIAINH 0 BBIITOJIHEHUIO 1a00paTOPHBIX PaboT.

Hay4Ho-TexHn4ecKue *KypHabl:

Kypnan «Poccuiickue HaHOTEXHOJIOTUWY», ISSN 1992-7223

Kypnan «Hanounnycrpus», ISSN 1993-8578

Kypnan «MemOpansl 1 MeMOpaHHbIe TexHOMOTUM» [ISSN 2218-1172
Kypnan «Xumunueckas rexnosorus», ISSN 1684-5811

Kypnuan «Kypnan neopranndeckoid xumun», ISSN 0044-457X

Kyphnan «Ycnexu B XMMUM U XUMHUECKOH TexHoaoruun», ISSN 1506-2017
Kypnan «Chemical Vapor Depositiony», ISSN: 1521-3862

ACS Nano Print Edition ISSN: 1936-0851, Web Edition ISSN: 1936-086X

O NN R

Pecypcbl nH(pOpMaIMOHHO—TEEKOMMYHUKAIIMOHHOH ceTH MHTepHeT:
Pecypcet ELSEVIER: www.sciencedirect.com, www.scopus.com.
Pecypcbr ACS: http://pubs.acs.org
Pecypcsr Springer: http://www.springer.com/gp/products/journals
Pecypcor RCS: http://pubs.rsc.org/en/journals?key=title&value=all
Pecypcet Wiley: http://onlinelibrary.wiley.com/
9.3. CpeacrBa obecneyeHUs1 OCBOCHH S JUCIHUNIMHBI

Jns  peanmsanmu  paboueil TpOrpaMMbl  MTOATOTOBIICHBI  CIEAYIONINE  CPEICTBA
o0ecreyeHnss OCBOCHHSI TUCIIUTUIMHBIL:

— 0aHK 3alaHUil JUIS TEKYILEro KOHTPOJS OCBOCHUS JMUCHUIUIMHBI (00Iee Yuciio
BOIPOCOB — OoJee 25);

- 0aHK 3a/JIaHUK JIJI1 UTOTOBOTO KOHTPOJISI OCBOCHHS JUCIMIUIMHBI (OOIee Ynciio
BOIIPOCOB — Ootee 25).

Nk W=
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCIIOJB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmanronnyio HOJICPKKY U3y4YCHUS JIMCITUTITHEI OCYIIECTBIISCT
WNndpopmanmonno-oubnuoreunsiii uentp (MBL) PXTY wum. J.U. MenneneeBa, KOTOPBIi
obecrieunBaeT OOYYAIOMIUXCSA OCHOBHOM y4eOHOH, Y4eOHO-METOJAMYECKOM W HaydYHOH
JUTEPaTypoid, HEOOXOIUMOHN JAJIsi OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Gonmaa MBI Ha 01.01.2022 coctaBnsier 1 719 785 k3.

@®onn UBL[ pacnonaraer yueOHOH, yuyeOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOH
JIUTEPATypoil B OpME MEUYATHBIX U JIEKTPOHHBIX M3AaHUM, a TaKKe BKIIOYaeT O(UIHAIbHEIE,
CIpaBOYHO-OMONMMOTrpaduuecKre, CrENUATU3UPOBAaHHBIE OTEUECTBEHHBIE U 3apyOeKHBIC
nepuonuueckue u  uHbopmanmoHHeie  u3manus. WBI[  obecmeumBaer  goctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M MTIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOydaromuiicsi odecriedeH CBOOOHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreynoit cucteme (DbBC)
VYHuBepcuTeTa, KOTOpas CONEPXHUT pa3IMuHble W3JaHUS 10 OCHOBHBIM HM3y4aeMbBIM
JUCLHUIUTMHAM M C(OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHo-
METOJINYECKOHN JINTEPATypPHI.

Jnss  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarnmonHoro obcmyxkuBanusi B B[ peanmn3oBana TeXHOIOTHUS DIEKTPOHHOW IOCTAaBKU
JIOKYMEHTOB.

[TonHBI nepedeHb HIIEKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCIOIb3yEeMBIX B
npoiiecce 00y4eHus, PEeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B coorBeTcTBHHU C y‘-ICGHBIM IIJIAaHOM 3aHATHUA 110 JUCLHUIIIINHE «r%O(b&?;HBIG IMPpONICCChI
NOJY4YEeHUsT HAHOMATEepPHAJOB» TMPOBOAATCA B (opMe JEKIUH, NPaKTHYECKUX 3aHATHIA,
1a00paTOPHBIX pabOT U CAMOCTOSITEIIFHOM PaOOTHI 00YJArOIIIETOCH.

11.1. O6opynoBaHue, He00X0AUMOe B 00pa30BaTeJIbLHOM Npolecce:

JlexnuonHast yuyeOHas ayAMTOpus, O0OOpYyIOBaHHAs SJIEKTPOHHBIMH  CPEICTBAMU
JEMOHCTpalMM (KOMIIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEACHHUS, NPOEKTOp, JKpaH) U
y4aeOHOI MeOeIbIo.

[lepeuenbp 00OpYHOBaHUS: BBITSDKHBIE INKAa(bl, XMMHUYECKas TOCYyla, PEAKTUBBI,
obmenabopaTopHble 000pynOBaHHE (BEChl aHAJUTHYECKUE, CYIIMIbHBIC IMKa(bl, BaKyyM-
CyHIMJIbHBIE IIKa(dbl, KOIOOHArpeBaTeNd, POTALMOHHBIE HWCHAPUTENH, TEPMOCTATHI, MEYU
My(enbHble, LEHTpU(Yrd, MarHUTHbIE MEIIAJIKH, YJIbTPa3BYKOBbIE I'OMOI€HM3aTOphl, pH-
METpBI, KOHIYKTOMETPBI) U CHEIHATU3UPOBAHHOE 000pyHOBaHHE i Pa3pabOTKH, CHHTE3a U
UCCIIEIOBaHMsI CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYPUPOBAHHBIX CUCTEM, B TOM UHCIIE
IUTaHETapHasi MUKPOMENbHUIA, crekTpogoTroMeTp B Y® M BUAMMOI 007acTH, CHUHXPOHHBIN
TePMUYECKUH aHAJIN3aTop, AaHAIM3aToOp pasMepa U A3€Ta-NOTEHIMada YacTULl, aHaIU3aTop
CTaOMIIBHOCTHU JAUCHIEPCHBIX CUCTEM, POTALIMOHHBIA BUCKO3UMETP (PEOMETD).

11.2. YueOHO-HATASAAHbIE TOCOOUS:
NnnrocTparnuu K MpakTUUECKUM 3aHATHSIM.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIE H ayAHOBH3Yya/IbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeBatensMu CD u DVD,

OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KOIIMPOBAaJIbHBIE alIapaThl; JOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.
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11.4. IleyaTHbIE H JJIEKTPOHHBIE 00pa30BaTe/IbHbIC U HH(POPMAILIHOHHBIE PECYPCHI:

NudopmaninoHHO-METOIMYECKUE MaTepUaIbl:

pa3gaTouHbIA MaTepual K paszenaM JEKIHOHHOIO Kypca.

y4eOHBIE TIOCOOMS TIO0 JTUCHUIUINHE;

DJNEeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpPCHL: SIEKTPOHHBIE MPE3CHTAIMM K paszenam
JIEKIIMOHHOTO Kypca; yuyeOHO-METOAUYecKue pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTepuajgbl B TEYaTHOM M JJIEKTPOHHOM BHJE; KadeapaibHas OHOIMOTEKa HIIEKTPOHHBIX

U3IaHUHN.
11.5. IlepeyeHb JIMIIEH3MOHHOI0 POIPAMMHOIO 00ecleYeHHs
PexBu3uThI Cpok okoHYaHUS
HanmenoBanue KonunuectBo N
Nen/m MPOrPaMMHOTO MPOIAYKTa porosopa JTUTICH3U N AICHCTBITT
MIOCTAaBKHU JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 353A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 Mecs1eB ¢
[IpunosxxeHus B cocrase
) — B BO3MOYKHOCTBIO
Outlook MPOJUICHUS
OneDrive JHHCH3IH
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office Kontpakt Ne 28-
Professional Plus 2019 355A/2020 ot
B cocrasge: 26.05.2020
* Word 12 mecsues ¢
o Excel
3 . Power Point B BO3MO>KHOCTBIO
. Outlook MPOJUICHUS
. OneNote JTUTICH3UU
. Access
. Publisher
InfoPath
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HaunmenoBanue
pa3uesioB

OcHOBHbBIE MOKA3aTEJIH OIICHKH

D®opMbI U METOABI
KOHTPOJISI M OLlEHKH

Pa3znen 1.
dusnyeckue METONEI
MOJIYYEHHUS
HaHOMAaTEPHAJIOB

— 3mnaer:

— (U3UKO-XMMHYECKHE OCHOBBI METO/IOB
NOJTYYeHHsS] HAHOYACTHUI] ¥ HAHOMAaTEPHAJIOB B
ra3oBoi ¢ase;

— OCHOBHBIC (U3UYECKUE M XUMHYCCKHE
METOJIBI HOTY4CHHS HAHOYACTHUI] "
HaHOMaTepuaJoB B  ra3oBod ¢asze U
HEePCIEKTUBBI UX IPHMEHEHUS;

— OCHOBHBIC TEXHOJIOTHYECKHE OIEpaIliy U
00opyoBaHUE ISl TIOyYCHNsT HAHOYACTHI U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

— TpeOOBaHMS K KadecTBy CBIpbI U
NOJY4aeMbIX TMPOJYKTOB JIJIsl  Pa3IUYHBIX
METONOB  MOJYYEHHs  HAHOYACTUI[ U
HaHOMAaTEepHaJIoB B Ta30Boil (ase;

—  VYmeer:

— BbIOMpaTh HEOOXOIUMBIH METOJ CHUHTE3a
HAHOYACTHUI] U TOJIYYEHHs] HAHOMATEePHAJIOB B
razoBoif (¢aze c yderom TpeGoBaHUI K
Ka4eCTBY MNpPOAYKTa W  SKOHOMHUYECKUX
IoKa3aTeleit;

— ONTHMH3UPOBATh ITapaMETPhl BEIOPAHHOTO
METOJla CHHTE3a IM0J] KOHKPETHBIC LI H
3a7a4m;

— Buaapeer:

—HaBBIKAMH aHAJIM3a HAYYHO-TEXHHUYECKOMH
JUTEPATYpbl B OOJIACTH METOJIOB IMOJYYCHHUSI
HAHOYACTUI] M HAHOMATEPHAIOB B Ta30BOU
daze.

OueHka 3a
KOHTPOJIbHYIO paboTy
No 1.

Ouenka 3a
pedepaTuBHO-
AHATUTUYECKYIO
paboty Nel.

O1eHKa 3a 3a4eT

Pazpmea 2.
XUMHYECKHE METOIBI
MOJTyYEHUS
HaHOMAaTEPHUAIOB

— 3mnaert:

— (UBHKO-XMMHYECKHE OCHOBBI  METOJIOB
MOJIYYCHHUS HAHOYACTHUIl U HAHOMATCPUAJTIOB B
ra3oBoi ¢ase;

— OCHOBHbIEe (U3MYECKHE U XHUMHUYECKUE
METOAbI MOJIYyYCHHA HaHOYaCTHUI] n
HaHOMAaTepualioB B  Ta3oBod  (daze u
MEPCICKTUBLI UX MPUMCHCHMUA

— OCHOBHBIC TCXHOJIOTUYCCKHUC OIICpallu U
o0opynoBaHue Il TIOyYEHUsT HAHOYACTHUI[ U
HaHOMAaTepHaJIoB B Ta30BoH (ase;

— TpeOOBaHHMS K KauecTBY CBIpbS U
NOJY4aeMbIX TMPOJYKTOB ISl  Pa3IUYHBIX
METOJIOB ~ TMOJYYCHUS  HAHOYACTHL U
HaHOMAaTEepHaJIoB B Ta30Boil (ase;

—  Ymeer:

— BBIOMpaTh HEOOXOAUMBIM METOJ CHHTE3a
HaHOYaCTUI[ U HOJ'Iy‘IGHI/ISI HaHOMaTepI/IaJ'IOB B
razopoi (aze ¢ ydyetom TpeOOBaHUU K

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne 2.

OrneHka 3a
pedepaTuBHO-
AQHATUTHUYECKYIO
paboty Ne2.

OrneHka 3a
1a00paTOpHYIO
paboty Nel, Ne2

OreHKa 3a 3a4eT
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Ka4eCTBY MNpPOAYKTa H  SKOHOMHUYECKUX
ImoKasaTelieit;

— ONTHMHU3UPOBATh MapaMeTpbl BHIOPAHHOTO
METOJla CHHTE3a I0J] KOHKPETHBIC LI H
3a/1a4u;

— Buaapgeer:

— HaBBIKAMHU HCIIOJb30BAaHHUS TEXHHYECKHX
CPeNCTB sl  M3MEPeHUST M KOHTPOJIS
OCHOBHBIX  IMapaMEeTPOB  TEXHOJIOTUYECKUX
IPOLECCOB  IOJYYCHHS  HAHOYACTHL U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

—HaBBIKAMH AaHAJlU3a HAYYHO-TEXHHYECKOU
JUTEPATYpbl B OOJIACTH METOJIOB IMOJYYCHHUSI
HAHOYACTHI[ M HaHOMATCpPHAIOB B Ta30BOH

dbaze.
Paznen 3. — 3mHaer: Onenka 3a
KomGuHHpOBaHHbIE U — OCHOBHBIC (H3MYECKHE W XHMHYECKHE | KOHTPOIbHYIO paboTy
VHBIC METOJIBI METO/Bl  MONydeHHs  HaHouacTuy o | Ne 3.

MOJIYYCHHA
HaHOMATCpHUAJIOB

HaHOMaTepuaioB B  ra3oBod  daze wm
MEPCIIEKTUBBI MX IPUMCHCHUS;

— OCHOBHBIC TEXHOJOTHYECKHE OIepalid U
o0opyIoBaHUE JUIS MOJTYYSHUS] HAHOYACTHI U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

— TpeOOBaHHS K  KaueCTBY  CBIpb W
HOJy4aeMbIX TPOAYKTOB JUIS  Pa3IHYHBIX

METOA0B nonyqumI HaAHOYaCTHUIL nu
HaHOMaTepHaJIOB B ra3oBoi (asze;
— YMmeer:

— BBIOMpaTh HEOOXOIMMBIM METOJ CHHTE3a
HAHOYACTHUI] U TOJIy4YeHHs] HAaHOMAaTEepHaJloB B
razoBoi (aze ¢ ydyeTom TpeOOBaHWUU K
KayecTBy MNpPOAYKTa U  DKOHOMHUYECKHX
ImoKasaTelieit;

— ONTHUMH3UPOBATH MMapaMeTPbl BBIOPAHHOTO
METOAAa CHHTe3a IOJ KOHKPETHbIE LEIH U
3aJauu;

— Buaapgeer:

—HaBBIKAMU aHAIM3a HAYYHO-TEXHHUYECKOU
JIUTEpaTypel B 00JaCTH METOAOB MOJIYYECHHUS
HAHOYACTHUI] W HAHOMATEPHAJIOB B Ta30BOM
dbaze.

OrneHKa Ha 3a4eTe
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyueHue WHBAIMAOB U JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3/I0pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHHS 00pa30BaTENbHON AEATEIbHOCTU
110 00pa30oBaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, MporpaMMaM CIELUaINTeTa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHu3aldl W OCYLIECTBICHHS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemieHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JAeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. Mengeneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alid 00pa3oBaTeIbHOIO Ipolecca
Ui OO0y4eHHs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa obpa3oBanus u Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

((raSOd)aSHBIe IIPOUECCHhI MONAYUCHHUSI HAHOMATCPHUAJTIOB»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKasl TEXHOJIOTHUSI HAHOMATEPHUAIOB)

HaumenoBanue OOIT

dopma 00yueHHs: oOuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MEHEHHUS/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«/IndpakuuoHHbIE METOBI UCCIIEIOBAHUSI HAHOMATEPUAJIOBY

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBieHa [OLEHTOM KadeApbl HaHOMATEPUAIOB M HAHOTEXHOJIOTMH, K.X.H.

Mypanosoit A.T.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM OMNBITOM MpPENnoJaBaHMs JUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. JI.1. Menneneepa. [Iporpamma paccuutana
Ha U3y4eHUE NUCLUIUIMHBI B TeUeHUe 1 cemectpa.

Jucuunnmuua  «/Jugppakyuonnsvie  memoovl  UCCE008AHUA  HAHOMAMEPUANLOE)
OTHOCHUTCS K OJIOKY AMCLHMIUIMH 1O BBIOOPY YacTH AMCLUIUIMH Y4eOHOTO IjiaHa, GopMHpyeMOn
y4yacTHUKaMU 00pa3oBaTeNbHbIX OTHOIICHUU. [Iporpamma IUCHUIUIMHBI TNpEANOjaraeT, 4To
00yyJaromuecss IMEIOT TEOPETHUECKYIO U NMPAKTHUECKYIO MOATOTOBKY B 00J1aCTH aHATUTHYECKOU
XUMUH, (PU3NUECKON U KOJUTOMTHONW XUMHUU U (PU3UKOXUMHUH HAHOMAaTEepUaJIOB.

Heab AMCHUIUIMHBI — MPHOOpPETeHHE 3HAHWMW, YMEHUHU, BIAJACHUNH M (HOpMHUpPOBaHHE
KOMIIETEHIIMH B 00JIaCTH METO/I0B JIa3epHOM Au(pakuy A aHAIN3a HAHOMAaTEpUAIOB.

3aa4yu JMCHUILVIMHBI — GOPMHUPOBAHUE Y 00yUAIOMIUXCs IPECTaBICHUN 00 OCHOBHBIX
METO/aX UCCIEAOBAHUS U JUATHOCTUKH HAHOMATEPUAJIOB U HAHOCTPYKTYP.

HqucuumuHa — «JAugpakyuonnvie  memoovl  uUCCNE008AHUA  HAHOMAMEPUATIOEY
npenogaercs B 7 ceMectpe. KOHTpoJb ycneBaeMOCTHM CTYAEHTOB BEIETCS MO MPUHSATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PabGouas mporpamMma AUCHMIUIMHBI MOXXET OBITh peaJu3oBaHa C [PUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BATENbHBIX TEXHOJOTHH M HJIEKTPOHHOTO OOyUYeHHsS MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIIUIIJIMHbI

Nzyuenue JUCIUTIAHBI HaIpPaBIICHO Ha npuodpereHue CIIETYIOIINX
npo¢ecCHOHATbHBIX KOMIIETEHIIHIT 1 HHAUKATOPOB UX IOCTUKEHUS:



3amaua
npodeccrnoHanbHOM
JESTEITbHOCTH

O0BexT win 001aCTh
3HAHUA

Konu
"HanMmenoBauue [1K

Kon n HaumeHoOBaHue
WHJUKaTOpa
noctrmxenus [1K

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIIbITA)
O060011eHHbBIE TPYAOBBIE QYHKIINT

Tun 3aaa4 npoecCHOHAILHOM 1eATEIbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHI H PACYEeTHO-AHAJIMTHYECKUI

1. ywactue B pabote

rPyNIbl  CHELUATUCTOB
npu BBITTOJIHEHUH
IKCIIEPUMEHTOB,
NPOBE/ICHUIO PACYETOB H
obOpaboTke ux
pe3yabTaToOB o
CO3JIaHHIO,
WCCJICIOBAHHUIO M BBHIOOPY
HAaHOMAaTepPHAJIOB "
HAHOCHCTEM, OLICHKE
SKCILTYyaTallUOHHBIX
XapaKTEPUCTHK c

MOMOUIbI0 KOMIIJIEKCHOTO
aHaiau3a CTPYKTYypbl H
(U3UKO-MEXaHUYECKUX,

KOPPO3UOHHBIX U JIPYTUX
CBOMCTB, YCTOMYHUBOCTU K
BHEIIIHUM BO3JCHCTBUSAM;

2. ydactue B
IPOU3BO/ICTBE
HaHOMAaTepHaJoB u
HAHOCHCTEM c
3aJaHHBIMH
TEXHOJOTUIECKUMHU "
(GYHKIMOHATHHBIMU
CBOMCTBaMH,

- OCHOBHBIE THUIIBI
HaHOMAaTepHAalIOB u
HAaHOCHUCTEM
HEOPraHU4YECKOU
(MeTaITnYecKux "
HEMETAJUTMYECKHUX ) u
OpraHN4ecKou
(mOIMMEpPHBIX,
YTJIEPOJTHBIX ) TIPUPO/IBI,
TBEp/IbIE, KUJKHE,
resieo0pasHeIe,
a’pO30JIbHBIE, BKJTFOUAst
HaHOTUJICHKU u
HaHOCTPYKTYpPUPOBAHHBIC
MOKPBITHS;

- METOJBl  HCCJEIOBaHUM,
UCIBITAaHUN, JUArHOCTUKU
U KOHTPOJS  KayecTBa
HaHOMAaTEepHaJIoB,
noiy(habpuKaToB,
3arOTOBOK neTajien u

U3 Ha WX OCHOBE,
TBEPABIX, JKUJIKUX,
reaeo0pazHbIX u
a’pO30JIbHBIX HAHOCHUCTEM,
METOAbl JWATHOCTUKH U
aHalvM3a HAHOJMCIEPCHBIX

IIK-2 Cnocoben
MPUMEHSTh HaBBIKU
HCIOIL30BaHUS
MIPUHIIUIIOB U
METOIUK
KOMIIIEKCHBIX
HCCJICTOBAaHUM,
WUCIILITAHUI U
JIHArHOCTHUKH
MaTepuaioB,
U3IeIni 1
MPOIIECCOB UX
MPOU3BOJICTBA,
00paboTKH U
Moau(UKAIIH,
BKJIIOYas
CTaHJapTHHIC U
cepTuUKaIOHHBIC
HACIBITAHUSA

InK-2.1 3Haer
OCHOBHBIE MPUHIIMIIBI U
METOINKH
KOMILIEKCHBIX
HCCJICTOBAaHUM,
HUCIBITAaHUH u
JTMarHOCTHKH
MaTEepUAIIOB, U3JICIIHI U

IPOIIECCOB X
MIPOU3BO/ICTBA,
00paboTKn u
MouduKaImm,

BKJIIOYasl CTaHJAapTHHIC
U cepTU(UKaAMOHHBIC
UCTIBITAaHHS

IIK-2.2 YMmeeT
MIPUMEHSITh HABBIKU
KOMIIJIEKCHBIX
HCCJICTOBaHUM,
HUCIILITAHUN U
JTMarHOCTHKH
MaTepUAIIOB, U3JETUN U
MPOIECCOB UX
MPOU3BOCTBA,
00paboTKu 1
MoudUKaIm,
BKJIIOYAs CTAaHJAPTHHIE

AHanu3 TpeboBaHUH K
npodecCHOHATLHBIM KOMITETEHITUSIM,
MPEIbSABISEMBIM K BHIITYCKHUKAM
HaIpaBIJICHUs TTOJTOTOBKU HA PHIHKE
Tpyna, 00001IeHHE 3apyOeKHOTO OIIBITA,
MIPOBEICHUS KOHCYIBTAIUNA C BEAYIIHMH
paboTtonaTensiMu, 00beANHEHUSIMH
paboTtopareneit 0Tpaciu, B KOTOPOH
BOCTPEOOBAHbI BBIITYCKHUKH B paMKax
HaIpaBIICHUs TTOITOTOBKHU.

[Tpodeccuonanbublit cranaapt 26.006
«Crenuanuct mo pa3padoTke
HAaHOCTPYKTYPHUPOBAaHHBIX
KOMITO3UIIUOHHBIX MaTEPHAJIOBY,
YTBEPKICHHBIN IPUKAZOM
MuHucTEepCcTBa TpyJa U CONUATBHON
3amuThl Pocculickont @enepanuu ot
08.09.2015 No 604n.

A: JlaGopaTopHO-aHATUTHIECKOE
COIIPOBOKICHUE pa3pabOTKH
HAaHOCTPYKTYPHUPOBaHHBIX
KOMITO3UILIMOHHBIX MaTEepPHUaJIOB (YpPOBEHD
KBaTHUKAIIN — 6)

B: Hay4no-texHuueckas pa3paboTka u
METOINYECKOE CONPOBOKICHHUE B




IPOEKTUPOBAHUU YacTHLl, HAHOIUIEHOK U U cepTU(PUKALMOHHBIE | 00JIACTH CO3MaHUs
BBICOKOTEXHOJOTUYHBIX HaHOCHUCTEM; VCIIBITAaHUS HaHOCTPYKTYPUPOBAHHBIX
IPOLECCOB B COCTaBE | - BCE BUJIBI IK-2.3 Brnageer KOMIIO3UIIMOHHBIX MaTEPUAIOB
NEPBUYHOTO  MPOEKTHO- | UCCIEA0BATENBCKOTO, OCHOBHBIMH MeToJaMH | (YpOBEHb KBaJIM(pUKaUU — 6)
TEXHOJIOTMYECKOI0  MJIM | KOHTPOJIBHOIO U KOMIIJIEKCHBIX [Tpodeccuonanbusiit cranaapt 40.104
HCCIIEI0BATENBCKOTO HCIIBITATEIBHOTO HCCJIEI0BAHM, «Crenuanuct no U3MEpPEHUI0
NOJIpa3eJICHNU. o0opyoBaHus, UCIIBITAHUHN U apaMeTpoB U MOJU(HUKAIIMYA CBOWCTB
AHAJTUTUYECKOMN JUAarHOCTHKU HaHOMAaTEpPHAJIOB U HAHOCTPYKTYP»,
arrmaparypsl, MaTepUaoB, U3JICIHA U | YTBEPXKIACHHBIN IIPUKA30M
KOMIIBIOTEPHOE MPOIECCOB UX MuHucTepcTBa Tpy/1a U COLMAIBHON
MPOrpaMMHOE 0OecTieueHuE NIPOU3BOJACTBA, 3amuThl Poccuiickon @enepanuu ot «7»
TU1s1 00paboTKH 00paboTKu 1 ceHTs10pst 2015 1. Ne 593H.
pe3yiIbTaTOB M aHAJIM3a Mo U UKaImH, C: CoBepllieHCTBOBaHUE MTPOLIECCOB
MTOJIyYEHHBIX JaHHBIX, BKJIIOYAsl CTAaHIAPTHBIC | U3MEPEHUH MApaMETPOB U
MOJIETMPOBAHUS IPOLIECCOB U cepTU(HMKAIMOHHBIC | MOAU(UKAIIMY CBOMCTB
CHUHTE3a U (PU3UKO- WCIIBITaHUS HaHOMaTEpHUaJIOB U HAHOCTPYKTYP
XMMHYECKHUX CBOMCTB (ypoBeHb kBaM(pHUKAITIHN — 6)
HaHOMAaTEpHaJIOB.
3. cbop u  aHamU3 | - OCHOBHBIE tunsl | IIK-3 Criocoben IIK-3.1 3naer Amnanus TpeboBaHuil K
JTAHHBIX 0 | HAaHOMaTEPHAJIOB U | IPUMEHATH OCHOBHbIE (PU3UKO- npodeccnoHaTbHBIM KOMITETEHIUSM,
CYLIECTBYIOIIUX THUIMAX W | HAHOCUCTEM OCHOBHBIE THUIIBI XUMHYECKHE, MPEABSIBISEMBIM K BBITYCKHUKAM
MapKax HaHOMATEepUaJIOB | HEOPraHUYECKOU HAaHOMAaTEPHAJIOB U | SKCIUTyaTallHOHHBIE U HaIlpaBJI€HUs MMOATOTOBKH HA PHIHKE
U HAHOCHCTEM, ux | (METalIn4ecKux U | HAHOCUCTEM TE€XHOJIOTUYECKHE Tpyaa, 000011eHne 3apyOeKHOTO OTIbITA,
CTPYKType M CBONCTBaX | HEMETaNINYECKUX ) U | HEOPTaHMYECKOM U | XapaKTEePUCTUKU MIPOBEACHUS KOHCYJIBTALMI C BEAYLIUMU
IPUMEHUTEIBHO K | OpraHn4ecKou OpraHUYECKON HaHOCTPYKTYPUPOBAaHH | paboTonaTensiMu, 00beIMHEHUSIMU
PELICHUIO TOCTABJIEHHBIX | (TOJUMEPHBIX, NPUPOJBI, BKIIOYAsl | bIX MAaTEPHAJIOB paboTonaTenel oTpaciu, B KOTOPOi
3a/a4 C MCHOJIb30BAHUEM | YIJIEPOJIHBIX) IPUPOJIbI, | HAHOIUIEHKH U BOCTPEOOBAHBI BBITYCKHUKH B paMKax
0a3 JTAHHBIX U | TBEpPJBIE, KUJKHE, | HAHOCTPYKTYpPHUPOBA HaIlpaBJIE€HUS MOATOTOBKH.
JUTEPATyPHBIX reiaeoOpasHsIe, HHBIE [TOKPBITHS,
HMCTOYHUKOB; a’pO30JIbHEIE, BKJIIOYasl | BJIaJICET HAaBBIKAMU [Tpodeccuonanpusiii crangapt 26.006
4. yyactue B paboOTe | HAHOIUICHKH U | BBIOOpa Takux «Crienuanuct no pa3zpadoTke
TPYNIbl  CHEHHAIMCTOB | HAHOCTPYKTYPUPOBAHHBIE | MAaTEPUATIOB IS HaHOCTPYKTYPUPOBAHHBIX




npu BBIINMOJIHCHUH

IKCIEPUMEHTOB,
MPOBEJICHUIO PAcCueTOB M
00paboTke ux
pE3yIbTaTOB o
CO3JIaHMIO,
WCCIICIOBAHUIO U BBIOOPY
HaHOMAaTEepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCILTYaTallMOHHBIX
XapaKTEPUCTHUK c

MOMOIUIbIO0 KOMITJIEKCHOTO
aHaiM3a CTPYKTYpPBl |
(bU3UKO-MEXaHUYECKHX,
KOPPO3UOHHBIX M APYTUX
CBOWCTB, YCTOMYMBOCTU K
BHEIITHUM BO3JICHCTBUSM;
5. cbop Hay4YHO-
TEXHUYECKON
uHpopmaruu o
TEMaTUKE IKCIEPUMEHTOB
JUIS COCTaBJICHUS
0030pOB,  OTYETOB |
Hay4yHBIX  IyOnMKaiuii,
y4acTHE B COCTaBICHUH
OTYETOB 1o
BBITIOJTHEHHOMY 33/IaHHUIO.

MOKPBITHS;
- TIPOIIECCHI MOJTYYCHUS,
o0paboTku u
MoauuKaIu

HaHOMAaTEpHAaJIOB, BKJIIOYAs
HaHOCTPYKTYPHBIC TUICHKU
Hu MTOKPBITHS,
noy(haOpuKaToB,

3arOTOBOK nerajien Hu
H3ICIMH Ha WX OCHOBE, a

TaKXKC TCXHOJIOTHYCCKHEC

MpoIecchl € y4acTHUEM
HaHOCprKTypI/IpOBaHHBIX
cpen;

- HOPMaTUBHO-
TeXHUYECKas
,Z[OKYMCHTaI_[I/IH U CUCTCMBbI
cepTuduKaIuu
HAaHOMATEPHUAIIOB U
W3JICTUIA Ha MX OCHOBE,
HpOTOKOHBI Xoaa u
pe3yabTaToOB
OKCIIEPUMEHTOB,
JIOKYMEHTAITUS 110 TEXHUKE
0e30ImacHOCTH U
0€e30IacHOCTH
KHU3HCACATCIIBHOCTU.

3aJJaHHBIX YCIIOBUI
AKCIUTyaTalluu C
y4eToM TpeOOoBaHUIA
TEXHOJIOTHIHOCTH,
SKOHOMUYHOCTH,
HaJCKHOCTH U
JIOJITOBEYHOCTH

KOMITO3UILIMOHHBIX MaTEPHUAJIOBY,
YTBEPKJICHHBIN TPUKA30M
MuHucrepcTBa Tpy/1a U COLMAIBHOU
3amuThl Poccuiickont denepanuu ot
08.09.2015 No 604H.

A: JlabopaTopHO-aHATUTHIECKOE
COIIPOBOKICHUE Pa3pabOTKH
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UILIMOHHBIX MaTepHUaJIOB (YpPOBEHD
KBaTMUKAIIN — 6)

B: Hay4Ho-texuuueckas pa3paboTka u
METOANYECKOE COITPOBOXKICHHE B
00J1acTH co3AaHus
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPHUaJIOB
(ypoBeHb kBanmuduKaIum — 6)
[Tpodeccuonanbusiit cranaapt 40.104
«Crenuanuct 1o u3MepEeHUI0
napaMeTpoB U MOJAU(HUKAIIMYA CBOWCTB
HaHOMaTEpPHAJIOB U HAHOCTPYKTYP»,
YTBEPKICHHBIN TPUKA3Z0M
MunucTepcTBa TpyJa U CONUATBHOM
3amuThl Poccuiickont @enepaunu ot «7»
ceHTsa0ps 2015 . Ne 593H.

C: CoBepI1eHCTBOBaHUE MPOLIECCOB
W3MEpPEHHI TapaMeTpoB U
MOIU(HUKAIIIN CBOWCTB
HaHOMaTepHaJIOB U HAHOCTPYKTYP
(ypoBeHb kBasupukauu — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namo:

— TEOPETHUYECKHE OCHOBBI CTATHUECKOTO M TMHAMHUYECKOTO PACCEUBAHUS CBETA;

— YCTPOMCTBO M MPUHLMII pabOTHI JIA3EPHBIX aHAIN3ATOPOB pa3Mepa YaCTHIL;

— BO3MOXHOCTHU U 00JaCTH MPUMEHEHHSI METOJIOB TMHAMUYECKOTO CBETOPACCESHUS TSI
UCCJIETOBaHMsI HAHOMATEepUasoB;

Ymemns:

— aHaTU3UpOBaTh HM300paKEHUS U JlaHHBIEC, IOJIYYEHHbIE METOJOM JWHAMUYECKOTO
paccestHUs CBETa;

— (GOopMyIUPOBaTh TEXHUUECKHE TPEOOBAHUS K OOBEKTAM UCCIEAOBAHUS;

Braoems:

— HaBbIKAaMH O00pabOOTKM W  HMHTEpIpeTallid JaHHBIX, [OJIYyUEHHBIX METOJOM
JTUHAMHYECKOTO PAcCesHUS CBETA;

— MeToJaMH paboThl C HAyYHOH JIMTEPaTypod U  DIIEKTPOHHO-OMOIMOTEUHBIMU
pecypcamiu, CBSI3aHHBIMHU C TIPUMEHEHHUEM JIa3epHOU TudPaKIIUH 7S aHATN3a HAHOMATEPHAJIOB.

3. OFbEM JUCHHUILJIMHGLI M BUJAbI YYEFHOU PABOThI

O0BbeM JUCHUTIINHBI
Bup yueOHoit paboTbl Axax | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4,0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcCJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3ansatus (113) 0,89 32 24
B TOM 4HcIe B popMe MPAKTHUECKON OTOTOBKU 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4YHCJIE B pOPME MIPAKTUUECKON OJTOTOBKHU - - -
CamocrosiTesbHasi padoTa 2,22 80 60
KonrtakTHas camocrosTenbHas pabora 222 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI ’ 79,8 | 59,85
Bua konrpoJs: 3auer




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgenapl IMCHMILIMHLI U BUABI 3AHATHN

AxazeM. yacoB

B T.U. B

I‘y:l Pazngen nucuunmiInHbI Bcero dopme Jlekuuu 1131;11( dopme pgg(l;:a
np. NOAT. np. MOAT.
1 TeopeTnyeckue 0CHOBbI CBETOPACCESIHUS 36 - 14 6 - 16
1.1 BBenenue 6 - 4 - - 2
1.2 Teopernueckrie OCHOBBI CBETOPACCESHMS 18 - 6 4 - 8
1.3 Teopust MOJIEKYIISIPHOTO pacCesiHUS CBETa 12 - 4 2 - 6
2 JIlMHAMHYecKoe H CTaTHYeCKOe PACCeMBaHNe CBETA 32 - 10 6 - 16
2.1 [Tornomenne u paccesHue cBeTa chEpUUECKON YacTHUIIEH
18 - 6 4 - 8
(Teopust Mu)
2.2 JInHaMr4yeckoe pacCeMBaHUE CBETA 14 - 4 2 - 8
3 JlazepHble aHaau3aTopbl. CxeMbl YCTAHOBOK 28 4 8 4 4 16
3.1 CocTaBHbIE 2JIEMEHTBI aHAJIU3aTOPOB pa3Mepa YaCTHIL 14 2 4 2 2 8
3.2 [IpuHIMNIHANBHBIE CXEMBI YCTAHOBOK JIA3€PHBIX 14 5 4 2 > ]
aHAJIN3aTOPOB
IToaroroBka K 3auety 12 - - - - 12
UTOT'O 108 4 32 16 4 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pa3nea 1. Teopernyeckue 0CHOBBI CBETOPACCESIHUS

1.1 BBenenue. /ImarHocTuka HM MeTOAbl HCCJAEA0BAHUS HAHOMATEPHAJIOB U
HAHOCTPYKTYP

Mertonbl onpenenenus pazmepa yactuil. CutoBbii MeTo. CequMEHTAlMOHHBIA METO/I.
Kongykromerpuueckuit  meton. MeTol MHKPOCKOIIMHM, Pa3HOBUAHOCTH  MMKPOCKOIIOB.
TexHuueckoe ocHaleHue, 00IIasi KOHCTPYKIHUS 3JIEKTPOHHBIX MUKPOCKOIIOB U XapaKTePUCTUKU
uHpOpMaLIUK, TONYy4aeMOH C HCIOJIb30BAHMEM pPAa3IMYHO OCHAICHHBIX MHKPOCKOIIOB.
Pa3pemraromas crocobHOCTh MHKpockomnoB. [lonroroBka oOpa3moB [uis HCCIEIOBaHMS Ha
MHUKpockomax. Ompenenenue  auaMeTpa  Hechepudyeckux  dvacTull. [IpuHIMIUANbHBIE
BO3MOKHOCTH 3JIEKTPOHHBIX MHUKPOCKOIIOB B CIIy4ae UX IPUMEHEHUs ISl aHAJIN3a MaTEPUAJIOB.

1.2 TeopeTnyeckne OCHOBBI CBETOPacCCesIHUS

Uctopust  cBetopaccessuusi. OnNTUYECKUM  AMANa30H  AJIEKTPOMATHUTHBIX — BOJIH.
@U3NYeCKUe OCHOBBI IIPOLIECCOB PACCEIHHUS M IOIJIOLIEHUS CBETa. YCIOBUS M BUIBI
paneeBcKOro  paccessHus.  PaccesHue — ManbIMM  4acTHIIAMU  TMOJSPU30BAHHOIO M
HEMOJISIPU30BaHHOTO  cBeTa. PaccessHme Ha  QuIyKTyalusix W yacTuuax. SIBineHws,
HaOJI0TAI0LTMECs TIPU PACTIPOCTPAHEHUH CBETA B JUCIEPCHBIX cUcTeMax. YIIPYroe U Heynpyroe
paccesiHue.

1.3 Teopusi MoJIeKYJISIPHOTO paccesiHusl CBeTa

SAsnenus  Manpensmitama-bpuuiroona u Pamana.  JlazepHas — cnexTpockonus
KOMOWHAIIMOHHOTO paccesHus. BeiHyXIeHHOe KOMOMHAIIMOHHOE paccesinue. Mogens JlopeHiia.
Teopus Panes monexymnspHoro paccesHusi. OCHOBHBIE cieicTBUs Teopun Panes. MonekynspHoe
paccesiHue Ha (DIYKTyalusx aHU30TPONUHU B raze. MolekymsipHas pepakiiusl.

Pa3nes 2. /luHaMu4ecKoe M CTATHYECKOE pacceMBaHue CBeTa

2.1 IlorJiomenue u paccessnue ceera chepuyeckoilt yacrtuueit (reopust Mu)

CrniexTpasibHbIE XapaKTEPUCTHUKU PACCEsHUsl CBETa Ha cpepruuecKux yacTuiax. BimsHue
CTPYKTYpbl M (OpMBI pacceMBAIONIMX YAacTHUIl HAa ONTHYECKHUE XapaKTEPUCTHKU IAUCIIEPCHON
cucteMbl. OCOOCHHOCTH MHAMKATPHUC paccesHUs Ha CHEepUUYECKUX YaCTHIAX B 3aBUCHMOCTH OT
pa3Mepa M ONTHYECKUX TOCTOSHHBIX. BektopHas mmarpamma Mmu. Teopuss ®dpaynrodepa.
MHorokpatHoe paccenBanue. CTaTHUECKOE pacCEMBaHUE CBETA.

2.2 /luHaMHYeCcKoe pacceMBaHue CBETa

OcHOBHBIE HJIeM JAMHAMHUYECKOTO pacceuBaHusi cBera. Ilapamerpsl omnpezneneHus
METOA0M JTUHAMHAYECKOTO CBETOpACCEsHUSA I'uppoanHamuyeckuii TUaMeTp.
ONEKTPOKUHETUYECKUN  MOTEHIMANl.  OJIeKTpoKMHeTHueckue sBieHud. Teopus JADC.
MounekynsapHas Macca. CpaBHEHHE METOJI0B CTATUYECKOTO U JUHAMUYECKOIO PACCESHUS CBETA.

Pa3nea 3. JlazepHblie aHaan3aTopbl. CXeMbl yCTAHOBOK

3.1 CocTaBHbI€ 3JIEMEHThI AHAJIN3ATOPOB pa3Mepa YacTHI

Jlazepsl, mpuHIMI paboTH! Ja3epa. Bunbl nazepoB. AkTHBHas cpena jazepoB. Hakauka,
MEXaHU3M «HaKadyKu» Ja3zepoB. ONTHYECKUI pe30HATOP. XapaKTEpUCTUKHU KaueCcTBa U3ITyYEHUs
nazepoB. JlerekTopsl poToHOB. POTOIMUCCHOHHBIE YCTpoiicTBa. [Ipubop xoppemsuuu. Cucrema
cyeta OTOHOB.

3.2 IIppHIuNHAadbHbIE CXeMbl YCTAHOBOK JIA3ePHBIX AHAJIN3ATOPOB.
[IpuHIIMTIIATBEHBIE CXEMBI YCTAaHOBOK JIa3€pHBIX aHaiM3aTopoB kommnanuu Fritsch, Malvern,
Horiba u nmpouee. [IprOopsl, 0cCOOEHHOCTH MOJIENel Ja3epHBIX aHATU3aTOPOB, JOMOIHUTEIbHbIC
monynu. [IpuMenenue mMeToa azepHoi qudpakiuy s Uccle0BaHNsI HAHOMATEPHAIIOB.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIAITJIMHbI

Ne B pe3ynbprare 0CBOCHUS JUCLUIUIMHBI CTYICHT JIOJKEH: Pazlzl el Paa:zﬂen Pas?’/:[eﬂ
3HaTth:
1 |- TeopeTHuecKkre OCHOBBI CTATHYECKOTO U TMHAMHUYECKOTO PACCEHBAHUS CBETA, - + +
2 |- ycTpO#CTBO M MpHHIMT pabOTHI JJA3EPHBIX aHAJTM3ATOPOB pa3Mepa YacTHIl; - + +
3 — BO3MOXHOCTHU U 06HaCTI/I MPUMCHCHUA MCTOJAOB AWMHAMHYCCKOI'0 CBCTOPACCCAHUA IJId HUCCICAOBAHUA _ + +
HAaHOMAaTEPHAaJIOB;
Ymersb:
4 |- aHanu3upoBaTh M300PAKEHUS U TaHHBIC, TOJYUYEHHBIC METOJIOM THHAMUYECKOTO PACCESIHHSI CBETA; - + +
5 |- dopmynupoBaTh TEXHUYECKHE TPEOOBAHUS K 00BEKTAaM MCCIICOBAHNUS, + + +
Baaners:
5 — HaBbIKaMH 06pa6OTKI/I U UHTCPIIPETAIUU JAaHHBIX, IMOJIYYCHHBIX MCTOAOM JUHAMUYCCKOTO pPACCCAHHUA _ _ +
CBETa;
6 |~ Meromamu paboThl ¢ Hay4YHOH JTUTEPATYpPON U AJIEKTPOHHO-OMOIMOTEUHBIMU PECYPCaMU, CBA3AHHBIMU C n n n

IPUMEHEHHEM JIa3epHOM nudpakiuuy AJi aHAJIM3a HAHOMAaTEpUaIOB.

B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT A0JI’KeH NPHOOpecTH cieaymme npogecCHoOHAIbHbIE KOMIIETEHIMH U HHANKATOPBI UX
JOCTHKEHUS:

Kox u nanmmenosanue IIK Koa n nHammeHoBanue nHaukaTopa nocrmkenus IK

IIK-2.1 3HaeT OCHOBHbICE MPUHIUIIBI W METOAUKU
KOMIIJIEKCHBIX HCCIICIOBAHUH, HUCIIBITAaHUH u
JMAarHOCTUKYA MAaTEpUaoB, HU3JEIUA M MPOLECCOB UX
IPOM3BOJICTBA, OOpabOTKM W MOAU(DUKAIUH, BKIIOYAsS
CTaHJapTHBIC U CEPTHU(PUKAIMOHHBIC UCTTBITAHHS

IK-2 Crniocoben IIPUMEHSTD HaBBIKU
HCHOJIL30BAHUS MPUHILIUIIOB U METOIUK
KOMIIUIEKCHBIX HMCCJICHOBAHWM, WCIBITAHUN |

JUarHOCTUKK ~ MaTepUaliOB,  WM3ACTHA |
MPOIIECCOB WX TMPOU3BOJCTBA, OOpabOTKH U
MOIU(UKAIMKA, BKIOYas  CTaHAApPTHhIE U
CepTI/Iq)I/IKaI_II/IOHHBIe HUCIIBITAHUA

IIK-2.2 VYMeeT mNpuMEHATh HAaBBIKM KOMIUIEKCHBIX
UCCIICIOBAaHUM, UCTIBITAHUN M AMArHOCTHKH MaTepUaloB,
U3l U TPOLIECCOB HMX IMPOU3BOACTBA, 00pabOTKH U
MOJU(pHUKALHH, BKJIIOYas CTaHJapTHbIE u
CepTU(HUKAIIMOHHBIE UCITBITAHHSI
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IIK-2.3 BrnaneeT OCHOBHBIMHM METOJAMHU KOMILIEKCHBIX
WCCIIEIOBAHUM, UCIBITAHUN U JUArHOCTUKU MAaTEpUAJIOB,
W3JIeNIMA U TIPOIECCOB MX IMPOM3BOJICTBA, 00pPaOOTKU H
Mo udUKaIm, BKJIFOYas CTaHJapTHbBIC n
cepTuhUKAIMOHHBIC UCTIBITAHUS

10

IK-3 Cnoco0eH NpPUMEHATh OCHOBHBIC THIIBI
HaHOMAaTEpHAJIOB U HAaHOCHCTEM
HEOPraHWYEeCKOM U OpPraHUYeCKOM IPUPOJBI,
BKJIIOYast HaHOIUICHKU U
HAHOCTPYKTYPUPOBAHHbIE TIOKPBITHS, BIAAEET
HaBbIKAMU BbIOOpa TakuUX MaTepUanoB JUis
3alaHHbIX YCJIOBUH DOKCIUIyaTalluh C Y4YETOM
TpeOOBaHUI TEXHOIOTMYHOCTH, SKOHOMUYHOCTH,
HaJIe’)KHOCTH U A0JITOBEYHOCTH

IIK-3.1 3Haer  OCHOBHBIE  (UIUKO-XMMUYECKHE,
9KCIUTyaTallMOHHBIC Y TEXHOJIIOTHUECKHE XapaKTEPHUCTHKH
HaHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB

11




6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

No Ne paznena o
R e — TeMbl MPaKTUYECKUX 3aHATUI Yacrl
1 1.2 Teopernueckrie OCHOBBI CBETOPACCESHUS; 4
2 1.3 Teopust MOJIEKYJISIPHOIO pacCesHUsL CBETa,; 2
3 21 [Tormomenne wu paccesHue cBeTa cepuueckor dYacTHIICH )
) (Teopust Mn);
4 2.2 JlnHaMu4yecKoe M CTaTUYECKOE paCCEMBAHNE CBETA; 4
5 3.1 CocTaBHbI€ 2JIEMEHTHI aHAJIM3aTOPOB pa3Mepa YacTull; 2
6 3.2 [IpuHIIMTIMAbHBIE CXEMBbI YCTAHOBOK JIa3€PHBIX aHAJIM3aTOPOB. 2

6.2 JlabopaTopHbIe 3aHATHSA

BremmonHenne mabopaTopHOro MPAaKTUKyMa CIIOCOOCTBYET 3aKpEIJICHHIO MaTepuaa,
M3y4aeMoro B IUCHUIUIMHE «/Jughpakyuonnvie memoowvt uccied06anus HAHOMAMeEPUAINe» He
PETYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

CaMocrosiTenbHasi padoTa MPOBOAUTCS C LETBI0 YIIyOJIeHHs] 3HAHUN 10 TUCIUIUINHE U
MpeyCMaTpUBACT:

— O03HaKOMJICHHE U MPOpPabOTKy PEKOMEHIOBAaHHOU JIUTEPATYPHI, pabOTy ¢ 3JIEKTPOHHO-
OMOJIMOTEYHBIMA CHCTEMaMH, BKIIOYas TEpPEBOJbI MyONMMKAalMi W3 HAyYHBIX JKYPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHUE OTPACTEBBIX BHICTABOK M CEMHUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIIMHBL;

— TOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO MaTepuainy JEKIIMOHHOTO Kypca;

— MOJFOTOBKY K ClIaue 3auema 1o JUCIUIIIMHE.

[InanupoBaHue BpEeMEHH Ha CAMOCTOSTEIBHYIO paboTy, HEOOXOAMMOro Ha H3Y4YCHHUE
TUCLUUIIMHBI, CTYJEHTaM Jy4dlle BCEro OCYIIECTBISATh HA BECh MEPUOJ H3YyUEHUS,
MpeaycMaTpuBasi MPU STOM PETYISIPHOE TMOBTOPEHHE MPOHICHHOTO MaTepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO PETyJISpHO IOIMONHATH CBEICHUSMHU U3
JUTEPATYPHBIX HCTOYHMKOB, TIPEACTABJICHHBIX B pabodeit mporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBIATh KPATKUH KOHCIEKT Marepuala, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JIMCIIUITJIMHbI

CoBOKyIMHAas OIEHKa M0 JUCIUIUIMHE CKJIAJbIBACTCI W3 OICHOK 32 BBIOJHECHUE
KOHTPOJIBHBIX paboT (MakcumaibHas olnieHka 80 0amioB), pedepaTHBHO-aHATUTHYECKUX PadOT
(MakcumanpHas orieHka 20 6anoB).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.
Ha npaktuueckux 3aHATUAX NMPELyCMOTPEHO 2 00s3aTelbHbIX JOKJIaaa. MakcuManbHas
OLIEHKa 3a OJIMH JIOKJIaJ cocTaBiseT 10 6ayioB, Bcero 3a JOKIaabl MpexycMoTpeHo 20 6anos.
N3yuenne quCIUIIIINHBI 3aKaHUYMBACTCSI TIOJITOTOBKOM | 3aIIUTON pedepaToB.
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IoaroroBka u 3ammra pedepara
[ToaroroBka u 3amuTa pedepara BKIIOYAECT B ceOsl MOWCK U JACTaTbHBIA aHAIU3 OJHOTO
WCTOYHMKA HAydyHOM uHpopManuu (HAydHOW CTaThbMl WM TMATEHTA). AHAIM3UPYETCS
AKTyaJIbHOCTh Pa0OTHI, OMUCAHHOW B CTAaTbe WJIM TATCHTE, MEPCIEKTHBHOCTh HAIPABIICHUS,
JOCTOMHCTBA, HEJOCTATKH, MpaKTHYeCKas 3HA4MMOCTb W  BO3MOXXHOCTb  BHEIPECHHUS.
MaxkcumanbHas orieHKa 3a pedepar — 10 6amnoB. O0beM pedepara cocTaBisieT 2-3 CTpaHHIIBL.
[Tnan pedepara Mo HaydHOU CTAThE WU TATCHTY.
1. AKTyanbHOCTh
2. Yto cnemaHo
3. JoctouHcTBa (HOBBIE TOAXO0/1bl, OPUTUHATBHBIE METObl, UHTEPECHBIE PE3YIIbTATHI)
4. Henocratku
5. IlpakTrueckas 3Ha4UMOCTb U BO3MOKHOCTbh BHEIPEHUS
6. Orenka
Jns 3anmuTel  pedepaTa HYKHO: TIPEJOCTaBUTh OPUTHHAN CTaThbd WJIH TaTeHTa
(pacniedaTaHHBbIif), TEKCT pedepaTa B COOTBETCTBUM C IUIAHOM, CIENaTh JTOKJIad U OTBETUTh Ha
BOIIPOCHI.
IIpuMepHBbIe TEeMBbI 10KI2/10B
Paznen 1. TeopeTnueckne 0CHOBBI CBETOPACCESIHUS
1. Teopust Mu B u3MepeHU pazmepa 4acTHUIl
2.Teopus @paynrodepa B ©3MEPEHUH pa3Mepa YacTHII
3.Paccesnue cBeTa Ha OOJIBIINX U MAIbIX YaCTHIIAX.
4.Onpenenenue a3eTa-nmoTeHIMaNa U MOJEKYJISIPHOW MacChl METOJIOM
CBETOPACCESIHUS.
Paznen 3. JlazepHble aHaau3aTopbl. CXeMbl YCTAHOBOK
1. [IppHOKMNIHATIBHBIE CXEMBI YCTAHOBOK aHAIM3aTOPOB pa3Mepa 4acTHL.
2. [Ipumenenne MeTo1a JiazepHOi nudpakium
3. OnTuyeckas cucTema JIa3epHbIX aHAJIU3aTOPOB.
4. JlazepHast TUarHOCTHKA B OMOJIOTHH U MEIHIIHHE.
5. McTouHMK M3My4YeHHUs B Ja3epHBIX aHanu3aTopax. Buasl 1azepoB, mpeuMyniecTsa
Y HEJIOCTATKHU.

8.2. IIpumMepsI KOHTPOJILHBIX BOMPOCOB /IJIl TEKYIEr0 KOHTPOJIsI 0CBOEHHS THCIIUIITHHBI

JIst  TeKymiero KOHTPOJISI TPEIyCMOTPEHO 4 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJIBHOM paboTe MO KaXIOMy pa3lely M HTOTrOBas KOHTpPOJIbHAas paboTa Mo BceM
pasznenam). MakcuMalbHast OleHKa 32 KOHTPOJIbHBIE paboThI cocTaisieT 20 0aIoB 3a KaX/Iylo.

Pazgen 1. Ilpumepnl BONpPoOCOB K KOHTPOJbHOH padore Ne 1. KonrpouabHasi padora
COJEePsKUT 2 Bompoca, no 10 6an10B 32 Bompoc.

1. MeTto MUKPOCKOIIUH, Pa3HOBUIHOCTH MUKPOCKOIIOB.

2. Paccesnune manpiMu JaCTULaMH OJIAPU30BAHHOT'O0 U HCIIOJIAPHU30BAHHOT'O CBCTA.

Paznean 2. IlpuMepbl BONpPoOCcOB K KOHTPOJIbHOW padore Ne 2. KonrtposabHasi padorta
CO/IepP:KUT 2 Bompoca, no 10 6a,s108B 32 Bompoc.

1. CriekTpaibHbIE XapaKTEPUCTUKU PACCESHUS CBETa Ha c(hepruecKuX YacTUIax.

2. Teopust IBOMHOTO 3JIEKTPUUYECKOTO CIOS.

Pazgen 3. Ilpumepnl BONpPoOCOB K KOHTPOJbHOH padore Ne 3. KonrpouabHasi padora
COJEePsKUT 2 Bompoca, no 10 6an10B 32 Bompoc.
1. [Tpu6op xoppensuuu. Cucrema cuera (OTOHOB.
2. [Ipumenenne meTozaa na3epHON AUPPaKIUK I UCCISIOBaHUS HAaHOMATEPHAJIOB.
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IIpumepbl BOpocoB K KOHTPOJIbHOH padore Ne 4. KonTposaibHas paGora B Buae 2
BOIIPOCOB, 1o 10 0a/u10B 32 Bonpoc.

1. Metonel onpenenenus pazmepa yactuil. CUToBblil MeToA. CenMMEHTAaMOHHbII METOA.
KonaykTomeTpuueckuii METO/I.

2. Metog MHKpPOCKONMH, Pa3HOBUJHOCTH MMKPOCKONOB. TEXHHYECKOE OCHAIIECHUE,
oOmiasi KOHCTPYKLMSI 3JEKTPOHHBIX MHMKPOCKONOB M  XapaKTePUCTUKH HH(oOpmanuu,
[IOJIyYa€MOM C HCIIOJNB30BAaHUEM pA3IMYHO OCHALEHHBIX MHUKPOCKOINOB. Pazpemaromas
CIOCOOHOCTh MUKPOCKOIIOB.

3.Meron  mukpockornuu. [loaroroBka  oOpa3moB  uis  HUCCIEIOBaHHMS  Ha
Mukpockomnax. Onpenenenue  auamerpa  Hecepuueckux — vactul.  [IpuHIMNUATbHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B ClIydae UX MPUMEHEHUS ISl aHaJIN3a MaTepUAIOB.

4. Hcropus cBeropaccesHusa. ONTHYECKH HUANa30H AJIEKTPOMATrHUTHBIX BOJIH.
@U3NYeCKUEe OCHOBBI IIPOLIECCOB DPACCESIHMUS M IOTJIOLIEHUS CBETa. YCIOBUA M BHIBI
PAJIEEBCKOIO PacCesHHUs.

5. PaccesHue ManbIMM 4YacTHLAMU IOJIIPU30BAHHOTO M HEIOJIIPU30BAaHHOTO CBETA.
Paccesnue Ha ¢uykryanusx ¥ dactuiax. SBieHus, HaOMIOAalOMIMEcs MPH PACIPOCTPaHEHUU
CBETa B IUCIIEPCHBIX CUCTEMAX.

6. Ypyroe u Heynpyroe paccessHue.

7. SIBnenus Manpensirama-bpuiiirossa u Pamana.

8.Jlazepnas CIIEKTPOCKOMHUSA  KOMOMHAITMOHHOTO  PAaCCEsTHUSI. BrinyxxnenHoe
KoMOMHAIMOHHOE paccessHue. Monens Jlopenna.

9.Teopust Paness monexkynsipHoro paccesHus. OCHOBHBbIE CIIEICTBUA Teopuu Paies.
MonekymnsipHoe paccessHue Ha QUIYKTYyalusX aHU30TPOINH B ra3e. MosekyssipHas pedpakius.

10. CnekTpaibHbIE XapaKTEPUCTHUKUA pACCESHUS CBETa HAa CPEPUUECKUX YaCTHUIIAX.
Bnusiaue CTpykTypbl W (OpPMBI PAacCEMBAIONIMX YaCTHIl HAa ONTHYECKHE XapaKTEPUCTHKH
JIUCTIEPCHOM CUCTEMBI.

11.0cobeHHOCTH MHIUKATPUC pacCesHUsl Ha CPepHUUecKuX 4acTUIAX B 3aBUCUMOCTH OT
pa3mepa 1 ONTUYECKUX NOCTOSIHHBIX. BekTopHas auarpamma Mu.

12.Teopuss ®paynrodepa. MHorokpatHoe pacceuBanue. CTaTHuecKoe paccerBaHUE
CBeTa.

13. OcHOBHBIE HMJleM IUHAMUYECKOrO pacceuBaHus cBera. [lapamerpsl ompeneneHus
METO0M JUHAMHUYECKOr0 CBETOpAcCessHUs [ MapoanHaMUUeCKUi TUAMETP.

14. DnexTpOKMHETUUECKU MOTEHIMANI. DJIEKTpOKHMHeTHYecKkue saBiaeHus. Teopus [OC.
MonekynsapHas Macca. CpaBHEHUE METOJIOB CTATUYECKOTO U JUHAMUYECKOIO PACCESHUS CBETA.

15. Jlazepsl, mpuHmMn paboThl Jazepa. Buasl nazepoB. AKTHBHas cpela Ja3epos.
Hakauka, MexaHu3M «Hakadyku» jazepoB. ONTHYECKUN pe30HaTOp. XapaKTEepPUCTUKH KAadecTBa
M3JTy4EHUS J1a3€pOB.

16.leTexTopsl hoTOHOB. POTOIMUCCHOHHBIC YCTPOIMCTBRA.

17. IIpubop xoppemsiuuu. Cucrema cyera (POTOHOB.

18. IIpuHIMNIHAIBHBIE CXEMBI YCTAHOBOK JIA3€PHBIX aHAIM3AaTOPOB.

19.11pubopbl, OCOOCHHOCTM MOJENEH JIa3epHBIX AaHAIU3aTOPOB, JOMOJHUTEIbHBIE
MOJYJIH.

20. IIpumenenue MeToaa Ja3epHO TUPPaKLIUH U UCCIIEA0OBAaHUS HAHOMATEPUAIOB.

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOI'O ANOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMO YaCThI0 OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBl.

9. YHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHoBHas1 JIMTEpaTypa
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1. IOproB E.B. Hanomatepuansl 1 HaHOCTPYKTYpHI. - M.: PXTY um. JI.1. Menneneesa
—-2010,1.1-124c.,1.2-148c.
b. lonosHuTeILHAS JIUTEpaTypa
1. Ponpyrun B.M. ®usnkoxumus nosepxuoctu, U/ Muremnekr, 2011 r., 568 c.
2. Crapoctun, B. B. Marepuansl u metonbl HaHoTexHonoruii [Tekct] : ydeOHOe
noco6ue / B. B. Crapocrus. - 2-¢ uzn. - M. : BUHOM. Jlaboparopust 3Hanwmii, 2010. - 431 c..

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManuu
— Pa3narouHslii MIUIFOCTPATUBHBIN MaTEpUAIl K JICKLIHUIM.
— Ilpe3eHTanuu K JEKIUAM.

HayuHo-TexHuueckue »ypHabl:

Kypnan «Poccuiickue HaHoTexHOIOrUM», ISSN 1992-7223

Kypuan «Hanounayctpusi», ISSN 1993-8578

Journal of Applied Physics, ISSN 1089-7550

Kypnan «Kypnan Heoprannueckoid xumun», ISSN 0044-457X

ACS Nano Print Edition ISSN: 1936-0851, Web Edition ISSN: 1936-086X

M

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr IHTepHeT:
Pecypcst ELSEVIER: www.sciencedirect.com, www.scopus.com.
Pecypcbr ACS: http://pubs.acs.org

Pecypcsr Springer: http://www.springer.com/gp/products/journals
Pecypcrr RCS: http://pubs.rsc.org/en/journals?key=title&value=all
Pecypcet Wiley: http://onlinelibrary.wiley.com/

Nk W=

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCHUATIIUHBI
Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIICHBI — CIEAYIOLINE  CPEICTBA
obecrneyeHns: OCBOEHUS AUCIIUITINHEI:
- 0aHK 3aaHUi ISl TEKYIIETO KOHTPOJII OCBOCHHUS JUCIHUIUIMHBI (00Iee 4ucio
BOMpocoB — 6oiee 20);
— 6aHK SaI[aHI/Iﬁ IJIL UTOrOBOT'O KOHTpOJIH OCBOCHHUSA AUCHUILIINHBI (061_[[66 YUCJiIo
BOmpocoB — 6onee 20).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmanmonnyio HOJICPKKY U3y4CHUS JIMCITUTUTHHEI OCYIIECTBIISCT
Nndpopmanmonno-oubnuoreunsiii uentp (MBL) PXTY wum. JA.U. MenneneeBa, KOTOPBIi
obecrieunBaeT OOYyYaIOMUXCSA OCHOBHOM y4eOHOH, Y4YeOHO-METOAMYECKOM W HaydYHOH
JUTEpaTypoid, HEOOXOIUMOMN JAJIsi OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCHUILINHE.
O6mmit o6eM MHOTOOTpacneBoro (Gouaa MBI Ha 01.01.2022 coctaBnser 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM W HAYYHO-TEXHUYECKOH
JUTEPATypoil B OpME MEUYATHBIX U JIEKTPOHHBIX M3JAaHUM, a TaKKe BKIIOYaeT O(UIHAIbHEIE,
CIpaBOYHO-OMONMHMOrpaduueckre, CrENUATU3UPOBAaHHBIE OTEUECTBEHHBIE U 3apyOeKHBIC
nepuonnueckue u  uHbopmanmonHeie  w3nanums. WBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM, CIIPABOYHBIM M MIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOydaromuiicss odecriedeH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcsi JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreynoit cucreme (DBC)
VYHuBepcuTeTa, KOTOpas CONEPXKHUT pa3IMdHble W3JaHUS 10 OCHOBHBIM HM3Y4aeMbIM
JUCLHUTUTMHAM M C()OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHo-
METOJINYECKOHN JIUTEPATypPHI.
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Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOTO obciyxuBanusi B MBIl peanuzoBaHa TexHOIOTHS DIEKTPOHHOM OCTAaBKU
JIOKYMEHTOB.

[TonHBIii TepedeHb HIIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYPCOB, HCIHOJIb3YEMBIX B
npoliecce 00y4eHus, MpeICTaBIeH B OCHOBHOM 00pa30BaTeIbHOI IporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBMM ¢ y4eOHBIM IUIAHOM 3aHATHS IO JUCHUIUIMHE «/Jughpakuyuonnvie
Memoobl UCCIe008AHUA HAHOMAMEPUAN06) TIPOBOAATCA B (POopMe JIEKIMH, MPaKTHYECKUX
3aHATUH ¥ CAMOCTOSATEIHLHON pab0OThl 00YJarONIErocs.

11.1. O6opynoBanue, He00X0aUMOEe B 00pa30BaTeJIbHOM IpoLecce:
JleknyonHast yueOHas ayauTopusi, OOOpYIOBaHHAs DSIEKTPOHHBIMH CPEICTBAMU
JEMOHCTpaluK (KOMIBIOTEP CO CpPEACTBAMHU 3BYKOBOCIIPOU3BEACHHUS, MPOEKTOp, SKpaH) U
yueOHOI MeOenbIo.
11.2. YueOHO-HATISAAHbIE TOCOOUS:
NnnmrocTpanuy K NPpakKTUYECKUM 3aHATHSIM.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIE H ayAHOBH3Yya/lbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBarensMu CD u DVD,

OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe 1 HH(POPMALIMOHHBIE PECYPCHI:
NudopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS TO JUCITUIIIMHE,;

pa3IaTOYHBIA MaTepuall K pa3jenaM JEKIIHOHHOTO Kypca.

DJNEeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpPCHL: SIEKTPOHHBIE MPE3CHTAMM K pasjenam
JEKIIMOHHOTO Kypca; yuyeOHO-METOAUYecKue pa3pabOTKH B DJIEKTPOHHOM BH[E; CIPABOYHBIC
MaTepuajgbl B TEYaTHOM M JJIGKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKa 3IIEKTPOHHBIX

U3JaHUH.
11.5. IlepeyeHb JIMLIEH3MOHHOI0 POIPAMMHOIO 00ecneYeHHs
PexBu3uThI Cpok okoHYaHUS
Haumenosanue KonuuectBo N
Ne n/m IIPOrPaMMHOI0 IPOIYKTA JloroBOpa UL EH3UN JICHCTBIA
porp POAYK MIOCTAaBKHU B JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 352A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 mecsieB ¢
BO3MO>XHOCTBIO
2 [IpunosxxeHus B cocrase -
. MPOJUICHUS
MOJMUCKHU: a—
Outlook
OneDrive
Word 365
Excel 365
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PowerPoint 365
Microsoft Teams

Microsoft Office
Professional Plus 2019
B cocrage:

. Word

. Excel

. Power Point

. Outlook

. OneNote

o Access

. Publisher

InfoPath

KonTpaxt Ne 28-
352A/2020 ot
26.05.2020

12 Mecs1eB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH
pa3aesioB KOHTPOJISA M OIleHKH
Pa3nen 1. 3naem: OrneHka 3a
TeopeTnueckue - TEOPETUYECKHE OCHOBBI CTAaTHMYECKOTO M | KOHTPOJIbHYIO paboTy
OCHOBBI JTUHAMHYECKOTO PACCEMBAHUS CBETA; Ne 1.
cBeTopaccesiHus Ymeem: OneHka 3a
- (hopmynupoBath TEXHUYECKHE | KOHTPOJIBbHYIO paboTy
TpeOoBaHUs K 00BEKTAaM UCCIEAOBAHUS; Ne 4.
Bnaoeem:
- METOJaMHU paboThI C Hay4yHoU | OneHka 3a
JUTEPATypoOl M 3JIEKTPOHHO-OMOIMOTEYHBIMH | pedepaTHBHO-
pecypcaMu, CBSI3aHHBIMH C TPUMEHECHHEM | aHATHUTHYECKYIO
Ja3epHOn T(pakum TUISL aHanmsa | paboty Nel.
HaHOMAaTEPHAJIOB.
Pa3nen 2. 3naem: OrneHka 3a
JIluHAMHYeCcKoe u - TEOPETUYECKHE OCHOBBI CTAaTHMYECKOTO M | KOHTPOJIbHYIO paboTy
CTaTHYECKOe JTMHAMHYECKOTO PACCEMBAHUS CBETA; Ne 2.

paccenBaHue CBETaA

- YCTPOICTBO M MPHUHILIUI pabOTHI JIa3epHBIX
aHaJIN3aTOPOB pa3Mepa YacTHILL,

VYmeem:

- aHAJTM3UPOBATh W300paXEHUS W JIaHHBIC,
MOJTyYCHHBIC METOJ0M JAHAMHYECKOTO
paccesiHUsI CBETa;

- popMynHpOBaTH TEXHUYECKHE

TpeboBaHUs K 00BEKTaM UCCIICOBAHNUS;
Bnaoeem:
- METOJAMHU paboTHI C Hay4YHOU
JUTEPATypOr W DJIECKTPOHHO-OMOIMOTECYHBIMH

OueHka 3a
KOHTPOJIbHYIO paboTy
No 4.

pecypcamMu, CBI3aHHBIMU C INPUMEHEHUEM
Ja3zepHon T paKkIu TUISt aHaym3a
HaHOMAaTEpPHUAJIOB.

Paspnen 3. JlazepHbie 3naem: OneHka 3a

aHAJIHU3ATOPBI.
CxeMbl YCTAHOBOK

- TEOPETUYECKUE OCHOBBI CTATHYECKOIO U
JUHAMHYECKOTIO PACCEUBAHNUs CBETA;

- YCTPOHCTBO M MPUHIIUIT pabOTHI JTa3epHBIX
aHAJIN3aTOPOB pa3Mepa YacTHIL,

KOHTPOJIbHYIO paboTy
Ne 3.

OrneHKa 3a
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HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIH OLEHKH
pa3jaesioB KOHTPOJISI 1 OLEHKH

- BO3SMOXXHOCTH ¥ 00JacTH NPHUMEHEHHUS | KOHTPOJIbHYIO paboTy
METOJIOB JUHAMHYECKOTO cBeTopaccesHust mis | Ne 4.

UCCIIeTOBaHNS HAHOMATEPUAJIOB;

Ymeem: Ouenka 3a

- aHaTM3UPOBaTh M300pAKEHUS W JaHHBIE, | pedepaTUBHO-
MOJIy4YEeHHBIE METOJIOM JUHAMHYECKOTO | aHATUTUYECKYIO
paccesiHusI CBETa; paboty Ne3.

- opmynrpoBaTh TEXHUYECKHE
TpeboBaHUs K 00BEKTaM UCCIICOBAHNUS;

Bnaoeem:

- HaBBIKaMH 00pabOTKM M HMHTEpPIpETALIH
JaHHBIX, MOJTY4YEHHBIX METOJIOM
JTMHAMHYECKOTO PacCesHUs CBETA;

- METOJIaMHU paboThI c Hay4YHOU
JUTEPATYpOl U 3JIEKTPOHHO-OMOINOTEUHBIMU
pecypcamu, CBA3aHHBIMH C T[PUMEHEHHEM
Ja3epHOM T paKIIH TUTSE aHajmM3a
HAaHOMAaTEpPHAaJIOB.

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue WHBAIMAOB MW JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBUH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHUS 00pa30BaTENbHOM AEATEIbHOCTU
110 00pa3oBaTeNIbHBIM IIPOrpaMMaM — IporpammamM OakanaBpHara, IporpaMMaM CIELUaINTETa,
nporpammam maructparypsl (IIpuka3z MunoOGpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM o0 TOpsAKE OpraHu3alMl W OCYLIECTBICHHMS 0Opa30BaTEeIbHON
NEeSTeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIET0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemieHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B J€icTBHE mpuKazoM pekrtopa PXTY
um. JI.11. Mengeneea ot 14.11.2019 Ne 646A;

— MeroauyeckuMH PEKOMEHJALMSIMUA 10 OpraHM3aliyd 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4YeHHs WHBAIWAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI B
00pa30BaTEeNbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMsA, B TOM YHCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).

18




JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«HI/Id)DaKHI/IOHHBIe MCETOJABI MCCJIICAOBAHNUA HAHOMATCPHUATIOB»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«30HZ[0Baﬂ MHUKPOCKOIIU»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpo¢puiab moAroToBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma coctaBieHa nmpodeccopom Kadeapbl HAHOMATEPHAIOB U HAHOTEXHOJIOTUH, 1.(.-M.H.

dumunnossiM M. H.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
Metoanueckolf KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPEnoJaBaHMs JUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. JI.1. Menneneepa. [Iporpamma paccuutana
Ha U3y4eHUE NUCLUIUIMHBI B TeUeHUe 1 cemectpa.

JucuunnuHa «30H006a:a MUKPOCKORUA» OTHOCUTCS K OJIOKY IUCHUIUIMH 1O BBIOOPY
YacTd JAMCUUIUIMH y4eOHOro rmjaHa, (OpMUPYEeMOHl ydJacTHUKaMH 0O0pa3oBaTEIbHBIX
otHomieHuid. [Iporpamma  AMCUMIUIMHBI — TpeArojaraeT, 4Yro OOydYaromuecs HUMEIOT
TEOPETUYECKYIO U IIPAKTUYECKYIO MIOATOTOBKY B o0nactu (bU3NKO-XUMHUU
HAHOCTPYKTYPUPOBAaHHBIX MaTepUajoB, METOJOB U NMPUOOPOB NS U3Y4YEHHUS HAHOYACTHULl U
HaHOMAaTEpHaJIOB.

Heas aucnunauHbl — (GOPMHUPOBAHHWE Y OOYYAIOMIUXCS 3HAHWH O CKaHUPYIOIICH
30HJI0BOM MHKPOCKOITMHM, €€ TEOPETHUYECKUX OCHOB, NPUHIMIIOB PAaOOTHI M BO3MOXHOCTH
UCIIOJIb30BaHUs Ui aKTyaJIbHBIX 3a/1a4 HAHOTEXHOJIOTUH U HAHOMAaTEpHUaJIOB.

3agaum AUCHUNIHHBI:

- U3y4eHUE MPUHIUIIOB pabOTHI U YCTPOWCTBA CKAHUPYIOIIEr0 30HA0BOTO MUKPOCKOIIA;

- popmupoBaHUE CHCTEMHBIX 3HAHHW B OOJIACTM METOAOB CKAHHPYIOIICH 30HI0BOU
MUKPOCKOIINH;

- U3yYEHHE BO3MOXKHOCTEM HCHOJIb30BAHUS METOJOB CKAaHUPYIOLIEW 30HIOBOU
MUKpPOCKOIIMM B PAa3IMYHBIX O00JacTAX HaHOMAaTepuasjoB, BbIpabOTKa Ha JTOW OCHOBE
CHUCTEMHOI'0 MOJX0Jla K TOCTAHOBKE W BBINOJIHEHUIO HAYYHBIX HCCIEJOBAaHUN B yKa3aHHOU
o0jacTu, CIOCOOHOCTH AHAIU3UPOBATh U KPUTHUECKU OLCHUBATh MOJydaeMmble Pe3yJbTaThl,
npeasiaraTh MyTH PEIICHUs TOCTaBICHHBIX 3a]1a4.

HucuunnuHa «3ondoeasa Mmukpockonuay» npenogaercs B 7 cemectpe. KoHTposb
YCIIEBAEMOCTH CTYJICHTOB BEIETCS MO MPUHATON B YHUBEPCUTETE PEUTHHIOBOM CUCTEME.

PaGouas mporpaMma AUCHMIUIMHBI MOXXET OBITh peaJu3oBaHa C MPUMEHEHHEM
DIIEKTPOHHBIX 00pA30BATENBHBIX TEXHOJIOTHHA M JJIEKTPOHHOTO OOyUYeHHWs TOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JTUCIIUIIJIMHbI

Wzyuenue JUCIUTIAHBI HaIpPaBIICHO Ha npuodpereHue CIIETYIOINX
npo¢ecCHOHATBbHBIX KOMIIETEHI[HIT 1 HHAUKATOPOB UX IOCTUKEHUS:



OcHoBanue

3agaua Koa n naumenoBanue npodeccrnoHaIbHBIN
A N OOBeKT niIn 001aCTh Kon n : (podp
npodeccroHanbHOM WHMKATOPa TOCTHKECHUS CTaH/apT, aHAIHU3 OIIbITA)
3HAHUS HauMeHoBaHue 11K
NEATEIILHOCTH [IK O06001IeHHbBIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccMoOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIE0BATEILCKHIA U PACYETHO-AHAJIMTHYeCKUI
1. ydactue B paboTe | - OCHOBHBIC THUIIBI IIK-2.1 3HaeT OCHOBHBIE Amnanu3z TpeboBaHU K
TPYIITIBI CIIEIUAJIMCTOB | HAHOMATEPHAJIOB u MPUHITATIB 1 METOIUKH po¢eCCHOHATBHBIM
npu BBITIOJIHCHUH | HAHOCHCTEM KOMILJIEKCHBIX KOMIICTCHIIMSIM,
AKCTICPUMEHTOB, HEOPTraHUYECKOU UCCIICIOBAaHUM, UCTIBITAHUN | MPEIBABISIEMBIM K
MPOBEJICHUIO PAcCUYeTOB U | (METAITTMYECKHUX u Y TUarHOCTUKHU BBIMTYCKHUKAM HAIPaBICHUS
00paboTke WX | HEMETAJUTMIECKHUX ) u MaTepHaJIOB, U3ICTUN 1 MOATOTOBKU HA PHIHKE
pE3yIbTaToOB 10 | OPraHUYECKOM ITK-2 CriocoGert MPOIIECCOB UX Tpyaa, 06001eHne
CO3JIaHUI0, WCCIICIOBAHUIO | (TIOIMMEPHBIX, HPUMEHATS HABIKH IIPOM3BOJICTBA, OOPA0OTKH | 3apyOEIKHOTO OIBITA,
u BBIOO JICPOTHBIX MIPUPOILI 1 Moav(uKaIuy, BKIOYas | IPOBEIECHUS KOHCYIbTAIUI
PY | YTICpOZHBIX) PHPOIEL | o onp30Bamms MIPUHIIAIIOB ¢ ’ POBEAL y H
HaHOMAaTEPHAJIOB U | TBEPIBIE, KUJIKUE, CTaHJapTHHIC U C BEIYIIUMH
1 METOJIMK KOMIUICKCHBIX
HAHOCHCTEM, OIICHKE | Tenieo0pa3HbIe, N . | ceprudukanoHHbIe paboTonarensiMu,
HCCIICIOBAHUI, UCIIBITAHUI
AKCIUTYaTaIlMOHHBIX a’PO30JIbHEIE, BKTIOYAs | MATHOCTHKH VCITBITAHMS 00beTMHEHUSIMU
XapaKTEPUCTUK C | HaHOIJIEHKU u MATepUATOB, H3IEIH 1 MK-2.2 YMeer npuMeHsTh | paboToaaTeneit orpaciu, B
MOMOIIbI0 KOMILJIEKCHOTO | HAHOCTPYKTYPHUPOBAaHHbBIC I OHI;CCOB I;X HaBBIKA KOMITJICKCHBIX KOTOPOH BOCTPEOOBaHBI
aHaM3a CTPYKTYPHl U | MIOKPBITHS, P WCCJICTIOBAaHWM, UCTILITAHUN | BBITYCKHUKHU B paMKax
., | mpou3BoACTBa, 0OPAObOTKH
(bU3UKO-MEXaHUYECKHX, - METOABI  HMCCICIOBAHMM, Y TUarHOCTUKHU HaIpaBJICHUS MTOATOTOBKHU.
. 1 MOAU(UKAIINH, BKITIOYAs .
KOPPO3UWOHHBIX U JIPYTUX | UCIIBITAHHA, TUATHOCTUKU U CTAHIADTHBIE 1 MaTepuaoB, U3IEIHIA U
CBOWCTB, YCTOMYMBOCTH K | KOHTPOJIS KayecTBa cenTi (bI;/IKaHI/IOHHBIe MPOIECCOB UX [TpodeccrnonanbHbIi
BHEILIHUM BO3JCHCTBUSAM; | HAHOMATEPHAJIOB, I/ICII)I LTANIS MPOU3BOJICTBA, 00paboTk | cTanmapT 26.006
2.  ygacrtue B | mosryaOpuKaToB, 1 MoauduKauu, BKiaodas | «CrenuanuicT mo
MIPOU3BOJICTBE 3arOTOBOK  JeTalled | CTaHIapTHBIC U paspaboTke
HaHOMAaTEPHAJIOB W | U3JCIMH Ha UX OCHOBE, cepTudHUKAIMOHHBIC HaHOCTPYKTYPHUPOBAHHBIX
HAHOCHCTEM C 3aJIaHHBIMU | TBEPIBIX, KUJIKUX, HCIIBITAHUS KOMIIO3UIIMOHHBIX
TEXHOJOTUYECKUMU U | reaeoOpa3HBIX u IIK-2.3 Brageer MaTEepUAIIOBY,
(G yHKIIMOHATHHBIMU a’PO30JIbHBIX HAaHOCHCTEM, OCHOBHBIMHM METOJaMHU YTBEPKJACHHBIN TPUKA30M
CBOWMCTBaMH, METOJbl JUAarHOCTUKHA H KOMILICKCHBIX MuHucTepcTBa Tpyaa u
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B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namu:

- KMaccuUKaIMI0 METOJ0B CKaHUPYIOIIEH 30H10BOMH MUKPOCKOIIHH;

- YCTpPOWCTBO, MPUHIHUIN pabOThl W (U3NYECKUE OCHOBHI CKAHUPYIOIIUX 30HIOBBIX
MUKPOCKOTIOB;

- TPUHIMIBI pealv3allid aTOMapHOTO pa3pelieHuss B CKAHUPYIONINX 30HIOBBIX
MUKPOCKOIIaX;

- 001IMe IPECTABICHUS O pa3pelIaoiIeil CHOCOOHOCTH Pa3InYHBIX BHJIOB;

- BO3MOXXHOCTH U 00J1acTy TpuMeHeHus MetooB C3M miis uccnegoBaHus

HAaHOMATEPHUAJIOB;

Ymems:

- aHAJIM3UPOBATh N300pAKCHUS U JaHHBIE, TOTYYCHHBIE pa3IuIHBIMU MeTogamu C3M;

- KOPPEKTHO OTpeAensiTh MOp(hOJIOrHi0 HAHOOOBEKTOB U HAHOMATEPUAIIOB;

- HCTIOJIB30BaTh cTaHAapTHBIC MeToauku C3M /s aHaTM3a HAHOMATEPUAIIOB;

- popMynHpoOBaTh TEXHUYECKUE TPEOOBAHMS K 0OBEKTaM MCCIICIOBAHMUS;

Braoemy:

- HaBBIKaMHU 00pabOTKH N300paKEHH, MMOTYyYEHHBIX pa3IudHbIMU MeToiaMu C3M;

MPUHIMIIAMUA TIPOBEJICHUSI SKCIIEPUMEHTa HAa COBPEMEHHBIX MPUOOpax CKaHHUPYIOIIEH
30H/I0BOM MUKPOCKOIHH;

- MeToJaMH paboThI C HAYYHOU JIUTEPATYPOU U AIIEKTPOHHO-OMOIMOTEUHBIMU peCypCamMu
10 TEOPETUUECKUM U TEXHOJIOTMUYECKUM acleKTaM CKaHUPYIOIEeH 30H10BOM MUKPOCKOIHH.

3. OFBEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

O0beM TUCHMILINHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh TUCHMILIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B GopMe MPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexuun 0,45 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,88 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU - - -
CamocTosiTesbHasi padora 1,67 60 45
KonTtakTHas camocrosiTenbHas pabota 167 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 59,8 | 44,85
Bua koHnTpoJis: 3auer




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgeapl IMCOUMIIIMHLI U BUABI 3aHATHI

AxaneM. yacos

Ne /i Pazien qucuMmIHHbI BT.9. B Mpak. BT.4.B Cam.
Bcero dopme nip. | Jleknum 3. dopme np. paboa
NoJr. NoJr.
1 CoBpemMeHHbIE MeTO/IbI BU3yAJTH3ALUA 56 ) ] 20 ) 8
HAHOMATEPHAJIOB
1.1 CoBpeMEHHbBIE METO/Ibl BU3YaJIU3alliid HAHOMATEPUaJIOB 3 2 1 2 2 -
1.2 Bregenue B C3M 3 - 1 2 - -
1.3 Cxanupyromias TyHHenbHast Mukpockonus (CTM). 14 - 2 4 - 8
1.4 ATOMHO-CHJIOBAsi MUKPOCKOIIHS 20 - 2 6 - 12
1.5 Ckanupytonias OJMKHETObHAs ONTHYEeCKast 16 i ) 6 i ]
MUKPOCKOTIHSI
2 Bo3mo:xknoctu C3M 20 - 4 6 - 10
2.1 Hpyrue Buast C3M 6 - 2 2 - 2
2.2 Bosmoxknoctu C3M 14 - 2 4 - 8
3 I[Ipumenenne C3M 32 2 4 6 2 22
3.1 [Ipumenenne C3M s uccieqOBaHUS OCHOBHBIX 26 ) ) ) ) 2
KJIACCOB HAHOMATEPHAJIOB
32 HccnenoBanne OMOIOTHYECKUX OOBEKTOB C ITOMOILBIO
3 - 1 2 - -
C3M
3.3 CoBpemenHble pubopsl U MeTo 161 C3M 3 - | 2 - -
3auér - - - - - -
Bcero uyacoB 108 4 16 32 4 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pa3nea 1. OcHOBBI ckaHupyomIeii 3041080 Mukpockonuu (C3M)

CoBpemMeHHbIe MeTOAbI BU3YAJIH3AIUM HAaHoOMaTepuanoB. COBpEMEHHBIE METObI
BU3YyaIH3allid M HUCCIICOBAaHUS HAHOOOBEKTOB M HaHOMarepHasioB. [loHSATHS pa3pernaromien
CIIOCOOHOCTH M AM(PPAKIHOHHOTO Tpefena. ATOMapHOe pa3pellieHrne B COBPEMEHHBIX METOoAax
uccinenoBanus. CpaBHEHHE  OCHOBHBIX ~ MHUKDOCKOIMHMYECKHX  METOAOB  (ONTHYECKHE,
3JIeKTPOHHbBIE, 30H10BBIE). [IpenmyniecTBa, HEOCTATKU U 00JIACTH MPUMEHEHHS] CKaHUPYIOIIEen
JJIEKTPOHHOM MMKPOCKOIIMH, IIPOCBEUMBAIOLICH HJIEKTPOHHOM MHMKPOCKOIIMM U CKAaHUPYIOLIEH
3JIEKTPOHHOM MUKPOCKOITHH.

Beenenne B C3M. Hcropuss C3M. YcTpoiicTBO M NPUHLIMIT pabOThl CKAaHUPYIOLIUX
30HI0BBIX MHKpOckoroB. OcHoBHbIe 31emMeHTHI C3M. Ckanepsl. Cuctema OOpaTHOM CBSI3H.
3onoBble gatuukd. [Ipunnun ¢gopmupoBanus uzodpaxkenus B C3M. 3ammra OT BHEIIHUX
BoznerictBuil. Kiaccudukammss merogoB C3M. CpaBHeHHE paspemiaronieii CcrmocoOHOCTH
pasznuuHbIX BU10B C3M.

Ckanupywomasi TyHHeabHass mMukpockonuss (CTM). ®usuueckue ocHoBel CTM.
DNEKTPOHHBIE CTPYKTYpBl TBEPIOrO0 Tela W €ro TMOBEPXHOCTH. TyHHEIbHBIA J(QeKT.
Texunueckne ocHOBbI CTM. KOHCTpYKIIMM CKAaHUPYIOIIUX TYHHEIBHBIX MUKPOCKOIOB. PeXKUMBbI
paborsr CTM. MeToa mOCTOSHHOM TOKa. MeToJl MOCTOSIHHOM BBICOTHI. MeTon oToOpakeHue
paboTel BbIxOAa. Peanmuzanus aTroMapHOro paspelieHdus B CKaHUPYIONIEM TYHHEIbHOM
mukpockomne. Orpannuenuss CTM. IloarotoBka mnosepxHoctu TBepAblx Ten aaa CTM
HCCIIENOBaHUMN.

AToMHO-cujioBass Mukpockonuss (ACM). CunoBoe B3auMOJCIHCTBHE 30HJIOBOTO
natynka u oOpasma. Ilorennman Jlennapna-/lxonca. ACM  30HABL: BHABI, CIHOCOOBI
U3rOTOBIICHHS, OCHOBHBIE mapaMeTpbl. KoncTpykims ACM. CriocoObl perucTpaui OTKIOHEHUS
kaHTwieBepa. Pexxumbr pabotet ACM. KoHTakTHass aTOMHO-CHJIOBAasi MHKPOCKOIHSI- METO]T
MOCTOSIHHOM BBICOTBI, METOJ TOCTOSHHOW CHJIbI, KOHTaKTHBIM METOJl pPacCOTacOBaHUS.
Henocrarkm  kontaktHOM ~ ACM.  IlosykOHTakTHasi ~ aTOMHO-CHJIOBAasi ~ MUKPOCKOIIHS.
[IpeumymectBa u Henoctarku mnosykoHTakTHOH ACM. Kpuble 3aBUCMMOCTH CHJIBI OT
paccrosiaus. JlaTepaibHOE B3auMOJIEHCTBHE 30HAa U 00pa3ia. MUKpPOCKOMHUS JIaTepaIbHBIX CHJI.
Pazpemaroniast ciocooHocTh ACM. beckontaktHas ACM. Bo3moxkHOCTH OeckoHTakTHOM ACM.
Hcrnonp30BaHMe OpraHUYECKUX MOJIEKYN B KadyecTBe 30H10B s C3M. HanoTpyOku — gaTauku
C3M.

Crkanupyromas OJIMKHeT0JIbHAaSs ONTHYECKAS MHUKPOCKONMS (CBOM).
Teopernueckue ocHoBbl CBOM. DddekTuBHOE NPeo0oieHHEe ONTUYECKOro AU(PPaKIMOHHOTO
npeaena. 3ouae1 CBOM: Tunei, uzrororneHue. KoHCTpyKuuu OMMKHEMOJBHBIX ONTHYECKHX
MUKpOCKOTOB. KOHTpOb paccTosiHUS MEXAY 30HIIOM U IOBEPXHOCTHIO. Peanusanus cucremsl
obpatHoit cBs3u. Pazpematromas crocooHocth CBOM. Pexumbl pabotel u Buasl CBOM.
Kongurypamus CbOM ¢ mogynem UK-Dypre.

Pa3nea 2. Bozmo:xknoctu C3M

Apyrue Buabl C3M. Mukpockonus cuia TpeHusa. Meroa MOAYISLUUUA  CHUJIBL.
Mmuoromnpoxoansie MeToauku padotrel C3M. DnekTpocuioBas MUKpockomnus. CkaHHpyromas
eMKocTHast Mukpockonusa. Merop 3ou1a KenbBuna. MarautHas cuiioBasg Mukpockonust (MCM).
[Tpunnun padotser C3M B pesxkxume MCM. KBasucrarnueckue meronukun MCM. KonebatenbHbie
metoquku MCM. 3onpoBeie gatuuku st MCM. Jlurorpadus B C3M. CTM, ACM
mutorpadus. AHOTHO-OKUCIUTEIbHAS JTUTOTpadusl.

Bo3mo:xknoctu C3M. IlpeumymectBa u Hemoctatrku C3M. Crangapter C3M.
Hckaxenne wn3o0pakeHusi ckaHepoM. MckakeHus, CBSI3aHHbIE C 30HAOBBIM JaTYUKOM.
Uckaxenus, cBs3aHHble pexumoM paborsl C3M. KamubpoBka C3M. IlpuHUIMIIEI
KOppeKTUpoBKkU u3o00pakeHuit C3M. Bo03MOXXHOCTH aTOMHO-CHJIOBOM MHKPOCKONUU B
ompeaeneHud (GOpMBI M pa3MEpPOB HAHOYACTHUI] METAUIOB M WX COEIWHEHUH. MeTonuku
BOCCTAHOBJICHUSI pealbHOW TeoMeTpuu o00bekTOB wucciaeaoBanuss ACM. Bo3moxxHOCTB
IIPOBEJEHUS HEPA3pYILIAOLIUX UCCiIe0BaHui ¢ momouisio ACM.



Pasznen 3. llpumenenue C3M

Ilpumenenne C3M 151 HMcCIeIOBAaHUST OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.
AtomapHoe paspemieHue, qocturayroe ¢ nomoibto CTM. Ilpumenenne MCM. Ilpumenenus
OmxHenonpHOUW onTuku. lccrmenoBanue BOMOPOAHBIX CBszeil. OmpenerneHue pasMepoB U
dopmbl Hanowactuu. HMccnenoBanus MOPQOJOTUM U JIOKAJIBHBIX CBOWCTB IOJTMMEPHBIX
MaTepuaioB. MccnenoBanus MarHUTHBIX HAHOYACTUL U CTPYKTYp MeTogoM MCM. Beluucienune
anresuoHHbIX cuil MetogoM ACM. Bo3moxnoctu u nepcnektuBbl ACM B ucciaenoBaHuM
CHHTETUYECKMX XUMHUYECKUX BOJOKOH. MccienoBanue HaAMOJEKYISPHOM  CTPYKTYpbI
MOJIMMEPOB M KOMITO3UTOB. Mcnonb3oBanue C3M s uicciieioBanus MOp(HOIOTHH B TIPOLIECCOB
pocra.

HccaenoBanune o0mojornyeckux 00bekTos ¢ nomombio C3M. Mcnons3osanue C3M B
paznuuHbIX cpenax. BosmoxHoct C3M st uccienoBaHuss OOBEKTOB B IKUAKUX CpEIax.
[TpuHIIUTIBI TPUTOTOBJICHUS OMOJIOTHYECKUX OOBEKTOB ISl MCCaeAoBaHHUs ¢ momolibio C3M.
Bo3MoxxHOCTH B HcciieioBaHMHM O€nKOBBIX MoJeKyn ¢ mnomompio C3M. Msywyenne JIHK.
UccnenoBanus BupycoB u Oaktepuid. ccnenoBanue aare3nOHHBIX B3aUMOICHCTBHM.

Cospemennbie npuéopsl 1 MeToabl C3M. OCHOBHBIE TPOU3BOAUTENHN CKAaHUPYIOLIMX
30HJOBBIX MHKpockomnoB. @opmar paHHbeix B C3M. Bapuantel Busyanuzamuu C3M
n3zo0paxxkenuit. KonuuectBennsiii ananmu3 C3M  wu3oOpaxenuit. CTaTUCTHYECKHH aHAIN3
M300paKeHHH, MMOTYyYEeHHBIX ¢ oMol C3M.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHHWA JUCIIUITJIMHbI

B pe3ynbTare 0CBOCHUS JUCHMILUIMHBI CTYJICHT TOJIKEH: Pa3nen Pa3nen Pa3nen
1 2 3
3HaTh:
1 KJIaccU(UKALIMIO METOJIOB CKAHUPYIOIIEH 30H10BOH MHUKPOCKOITUHU + - -
2 YCTPOWCTBO, MPUHITUT PAOOTHI U (PH3NUECKHE OCHOBBI CKAHUPYIOIIEH 30HI0BONH MUKPOCKOITUH + - -
3 NPUHIUITBI peali3allii aTOMAapPHOTO pa3pelieHNs B CKAHUPYIOIIUX 30HI0BBIX MUKPOCKOIAX + + +
4 BO3MOXXHOCTH W oOmacTu mnpuMeHeHuss wmetogoB C3M Ui  McCClieOBaHUS HaHOMAaTEpUATOBU + + +
(YHKLIMOHATIBHBIX MaTEPHAJIOB
5 o0IIKe NpeACTaBICHUs O pa3pelaroniell CnocoOOHOCTH pa3IMYHBIX BUJIOB + + +
YMerh:
6 aHAJIM3UPOBATh U300paKEHUS M JaHHbIE, TOJTYYESHHBIX pa3auyHbiMu Metonamu C3M - + +
7 KOPPEKTHO OIPENeIIsiTh MOP(oIOrHi0 HaHOOOBEKTOB M HAHOMATEPUAIOB - - +
8 (dbopMynHupoBaTh TEXHUUECKUE TPEOOBAHUS K 00BEKTAM HCCIIEIOBAHUS - + +
9 MCIOJIb30BaTh CTaHAApTHHIE MeToAUKH C3M 1u1sl aHann3a HaHOMAaTEPUAJIOB; + + +
Baagern:
10 HaBBIKAMU 00pabOTKU M300paKEeHUH, MOIYUYECHHBIX pa3nuyHbIMU MeTogamu C3M - + +
1 NPUHIUIIAMA TPOBEJIEHHUS] OSKCIEPUMEHTa Ha COBPEMEHHBIX NPUOOpax CKAHUPYIOIIEH 30HI0BOM ) + +
MHUKPOCKOIIHHU
12 METOJaMH paboOThl C HAyYHOH JIMTEpaTypod U BHGFTpOHHO-6UI/I6J'II/IOTG‘IHI)IMI/I pecypcamMu 1O + + +
TEOPETUYECKUM U TEXHOJIOTMYECKHM ACIEeKTaM CKaHUPYIONIEH 30H0BOI MUKPOCKOIIHH
B pe3ysabTaTe 0CBOCHHS AMCHUILUINHBI CTYACHT 10JI2KeH PHOOpeCcTH cileaylonye NpogecCHOHAIbHbIE KOMIIETCHIIMU U HHAUKATOPHI
UX JOCTHKEHUSI:
Ko u nanmenopanme ITK Koa n HauMeHOBaHMe MHIUKATOPA NOCTHKEHUS
K
IK-2 Crniocoben IIPUMEHSITh HaBelkU | ITIK-2.1 3HaeT OCHOBHBIE NPUHIUIBI U METOJIUKU
UCIIOJIb30BaHUS MPUHIIUIIOB u METOJMK | KOMIUIEKCHBIX  HCCIIEZIOBAaHUM, MCHBITAaHUH U
13 KOMIUIEKCHBIX ~ HCCJCIOBAaHWW, HWCIBITAHUA W | AMArHOCTHKH MAaTEpUANIOB, W3JEIHUNA M IPOIECCOB + + +
JMAarHOCTUKU MAaTEpUaoB, M3JCIHHA W TPOILECCOB | UX IPOU3BOACTBA, 00pabOTKM M MOIUPUKAIMH,
UX MPOU3BOJCTBA, 00pabOTKM W MoOIUGHUKAIWMH, | BKIIOYas CTaHIapTHBIE M CepTUPUKAMOHHBIC
BKJIOYasi CTaHJapTHblE U CepTU(UKAIMOHHBIEC | HCIBITAHUS
14 UCIIBITaHUS IIK-2.2 YMmeeT NpuMEHSITh HaBBIKM KOMIUIEKCHBIX + + +
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15

HCCICIOBAaHNM, HCHBITAHWH ©W  JUArHOCTHKH
MaTepuaioB,  W3IEIMA M MPOLECCOB  HX
MpPOM3BOJACTBA, O00pabOTKM ©  MOAU(UKAINH,
BKJIIIOYAs CTaHJApTHbIE M  CepTU(UKALMOHHBIC
HACIBITAHUSA

IIK-2.3 Bnaneer OCHOBHBIMU METOIaMU
KOMILICKCHBIX ~ HCCICJOBAaHMM, WCHBITAHHH U
TUATHOCTHKU MaTepUAIOB, M3JEIUNA U TIPOIECCOB
WX TIPOU3BOACTBA, OOpabOTKM W MOAU(DUKAINH,
BKIIIOYasi CTaHAApPTHBIE U  CepTU(UKAIMOHHBIC
HCIBITAHHUSA
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHBbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

[1] o
Ne | Paszen TeMbl IPAKTHYECKUX 3aHATHIA Yacel

1| Pasnen 1 - 3HAaKOMCTBO C MPOTrpaMMHBIMU MOAYJIAMU 111 C3M.

- CpaBHEHHE U aHATHM3 W300paXEeHUH, MOJYYSHHBIX C TTOMOIIBIO
CKaHUPYIOUIEH 30HJOBOM MHMKPOCKONHMH, IPOCBEUMBAIOIICH
30HJI0BOM MHUKPOCKOIIHH, CKaHMPYIOLIEH JJIEKTPOHHOMN
MHUKPOCKOIIHH.

- Meronuka npoBeieHus: 3KCnepUMEeHTOB MeTooM ACM.

20

2| Pa3zgen 2 - IlpeumymectBa W HEAOCTAaTKH CKAaHUPYIOIIEH 30HAOBOM
MUKpockonuu. [IpuHIMNBI aHamuM3a ¥ ONHMCAHMS  JaHHBIX
MOJYYEHHBIX ¢ moMolbio C3M.

- KonnuectBeHHbIM aHanu3 gaHHbex C3M.

3| Pa3nen3 | - Bo3MOXHOCTH COBpEMEHHBIX METOA0B CKAaHUPYIOLIEN 30HI0BOM
Mukpockonuu. [Ipumenenne C3M B nu3ydyeHHUM HAHOMATEPUAJIOB. 6
- UccnenoBanue 6uosiornyecknx 00bekToB Metogamu C3M.

6.2 JlabopaTopHble 3aHATHS
JlaboparopHble 3aHATHUS MO AUCHUILTUHE HE MIPETyCMOTPEHBDI.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenpHas padoTa MPOBOAUTCS C IEIbI0 YIUIYOJICHHUS 3HAHUHN MO JUCIUIUIMHE U
peyCMaTPUBAET:

— O3HAKOMJICHHE M TTPOPA0OTKY PEKOMEHAOBAHHOM JTUTEPATYPHI, padOTY C IEKTPOHHO-
OMONMMOTEeYHBIMU CHUCTEMaMH, BKIIIOYas MEPeBOAbl MyONMKamMi W3 HAayYHBIX >KypHAJOB,
IUTUPYeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TMIOCEIIEHNE OTPACIIEBbIX BEICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. . MenaeneeBa 1o TeMaTuke TUCIUTIIIUHBL;

- HOI[FOTOBKy K BBIITOJIHCHU IO KOHTpOHBHBIX pa60T 110 MaTepI/IaJ'Iy JICKIOUOHHOI'O Kypca.

[TnanupoBaHre BPEMEHH Ha CaMOCTOSITEIbHYIO pPabOTy, HEOOXOAMMOro Ha HU3y4YCHHE
JIMCIUIUIMHBL, CTYy[EHTaM JIydllleé BCETO OCYIIECTBIATH Ha BECh IEPHOA H3Y4YCHHS,
npeaycMaTpuBas MPH 3TOM PEryisipHOE MOBTOPEHHME NpOIIeHHOro Mmarepuana. Marepuai,
3aKOHCHEKTHPOBAaHHBIH Ha JIEKIHSIX, HEOOXOAMMO pEryJISipHO IONOJNHATH CBEACHHSIMHU W3
JUTEPAaTypHBIX HCTOYHMKOB, TIPEACTaBIEHHBIX B pabodeid mnporpamme. [Ipu pabore ¢
YKa3aHHBIMH HCTOYHHKAMH PEKOMEHIYeTCS COCTABIATH KPAaTKUl KOHCHEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUUeCKUX TaHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIIUAIIJIMHDbI

CoBoKymHast OIEHKAa [0 JAWCHMIUIMHE CKJIAQABIBACTCS W3 OLEHOK 3a BBHIMOJIHCHNE
KOHTPOJIBHBIX paboT (MakcuManbHas oteHka 100 6anos).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoTHhI.
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PedepatuBHo-aHamuTHYECKHE PAOOTHI MO JUCUUIUIMHE HE MTPEIYCMOTPEHBI.

8.2. [Ipumepbl KOHTPOJIBLHBIX BOMIPOCOB IJIfl TEKYIIEr0 KOHTPOJISI 0CBOCHUS THCHHUILINHBI
JIisi TeKyImero KOHTPOJS MPEAYCMOTPEHO 4 KOHTPOJBHBIX paboThl. MakcumaiibHas
OIICHKA 332 KOHTPOJbHBIE paboThl 1-3 cocraBmser 20 0amioB 3a Kaxayr0. MakcuMallbHas OlleHKa
3a KOHTPOJIbHYIO paboTy 4 cocrapiset 40 6amioB.

Pa3znen 1. Ilpumepsbl BOonpocoB K KOHTPoIbHOH padotre Ne 1. KonTponsHas pabora
coctouT U3 10 TecTOBBIX U 1 OTKPBITOrO Bompoca.

[Tpumepsl TECTOBBIX BOMPOCOB (CTyAEHTaM NpeAiaraeTcsl cleiaTb BBIOOp W3 4X
BapHaHTOB OTBETOB, BAPMAHTOB OTBETOB MOXKET OBITH O0JIee OJJHOTO):

1. Yro Takoe cucrtema obpatHoi cBsizu B C3M?

2. Yro Takoe 0OpaTHbI he303(HeKrT?

3. Uro Takoe npsmMoit mbe303¢pheKxT?

4. KakoBa 3aBUCMMOCTb CHJIBI TYHHEIBHOIO TOKAa OT TYHHEIBHOTO Oapbepa
(paccTosTHUS MEXIY UTII0N B 00pa3iom)?

5. B kakom pexxume pabotsl CTM nonyyaroT aroMapHoe paspenieHue?

6. B kakoii cpee HEeBO3MOKHO TPOBOAUTH U3MepeHust metogom C3M?

7. Kaxoe ocHOBHOE (hu3mdeckoe siBjeHue JeKUT B ocHoBe CTM?

8. Kakoii 1n3 30HIOBBIX NAaTUYMKOB MPHUTOJEH A CKAaHUPYIOIIEH ONMKHETOIbHON
ONTUYECKON MUKPOCKOIUU?

9. Kaxkoit u3 30H10BbIX JaTYMKOB nipurojeH ajis CTM?

10. KaxkoBa Bennunna o6mactu 6mmxaero mnosst B CbOM?

[TprMepsl OTKPBITHIX BOIPOCOB:
1. Uro onpenensier paszpemienne B ACM, a yto B CTM? OcHOBHBIE OTpaHUYEHHUS.

2. Kakue mnpenenbHble pa3pelieHuss JOCTUTHYTHI CErOAHS B MHUpE IMpPU ITOMOLIU
ACM, CTM u CBOM? IlpuHOMO TMOATOTOBKH OOpa3loB I IOJYYSHHS aTOMAapHOTO
paspelieHus.

3. Kakue koHCcTpyKIIMu ckaHepoB npuMeHstoTcss B C3M? KakoBbl MX IpeMMyIIeCTBa
Y HEJIOCTaTKu?

4. [Tepeuncnure CUITBI, BOSHUKAIOIIME MEXKTY 30HIOM U 00pa3IoM.

5. Onumure pexuMbl padotei ACM B 3aBUCHMOCTH OT CHJIBI B3aUMOJICHCTBHUS
«BOH[I- 00pazem.

6. KakoBbI mpenmyIriecTBa v HEJJOCTATKH PA3TMIHBIX PEKUMOB padoTel ACM?

7. Texnomnorust npousBojctBa ACM-30H10B.

8. MeToanka U3roToBIEHUS 30HI0BBIX JaTYNKOB M1t CTM.

Pazgen 2. IlpuMepsl BONpPocoB K KOHTPOJIbHOI padore Ne 2. KontponsHas pabora
cocTouT U3 10 TecTOBBIX U 1 OTKPBHITOrO BOmpoca.

[TpumMepbl TECTOBBIX BOMPOCOB (CTyAEGHTaM TNpeasiaraeTcst ciaenartb BBIOOpP U3 4X
BapHUaHTOB OTBETOB, BAPHAHTOB OTBETOB MOXET OBITH 00JIee OTHOTO):
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1.
2.
3.

Yro Takoe “tipimaging” i 3G HeKT UTIT0BOM CBEPTKHU?
Kak gacto cnenyet nepekaanOpoBBIBaTh CKaHEP MHUKPOCKOTA?

Kakas w3 meromuk ACM He nmaer mpeacTaBleHHE 00 dIEKTPOPU3HUECKHUX

XapaKTEpUCTUKAX IOBEPXHOCTH?

4.
5.

Uro riaBHBIM 00pa3oM ompenenseT pazpeumenne B CTM?

Kakne KaHTUJICBCPBI JOJIXKHBI OBITE BI)I6paHI)I A1 OpPOBCACHUA MArHUTHO-

CHJIOBOIl MUKPOCKOIIUU?

6.
7.
8.
9.
10.

Kaxkue »xuaKocTu mpuroaHel 1Jid UCCiiea0BaHus ¢ moMmoubto C3M?
Kakum MeTo10M HEBO3MOKHO OLEHUTH IIEPOXOBATOCTH IIOBEPXHOCTH.
Uro riaBHBIM 00pa3oM ompenenseT pazpemenne B CTM?

Kaxoe ocHOBHOE (hu3mdeckoe siBjeHue JeKUT B ocHoBe CTM?

Kax 30HJ IOABOJUTCA HA PACCTOSIHNEC HECKOJBKHUX aHT'CTPEM K HOBerHOCTI/I?

IIpuMepsl OTKPBITBHIX BOIIPOCOB:

1.
2.
3.

MHUKPOCKOTIA.

4.

[TpuHIMI peanu3auuy aHOIHO-OKUCIUTEIbHON JTUTOrpaduu.
[IpeumymectBa u Hepoctatkun C3M-nurorpadum.

Onummre OCHOBHBIE MMPUHITHIIBI KaJII/I6pOBKI/I CKaHHUPYIOLICTO 30HIO0BOIO

Uro onpenenser paspemwenue B MCM? Kakue npenenbHble paspelieHUs

JIOCTUTHYTBI CErOJIHS B MUpe npu nomoimd MCM?

5.
6.
7.

Texuonorust npousBoictBa MCM-30H110B.
HccnenoBanue Ouonornueckux oopasmos Metoom C3M.

[TpuHIIUTIBI KOPPEKTHUPOBKHU M300pakenuid C3M.

Pa3znen 3. Ilpumepsbl BOonpocoB K KOHTPoIbHOH padore Ne 3. KonTponwHas pabora
coctouT U3 10 TecTOBBIX U 1 OTKpBITOrO Bompoca.

[Tpumepsl TECTOBBIX BOMPOCOB (CTyAEHTaM NpeAjaraeTcst cleiaTb BBIOOp W3 4X
BapHaHTOB OTBETOB, BAPMAHTOB OTBETOB MOXKET OBITH OOJIee OJJHOTO):

1.

NS kWD

9.
10.

OcCHOBHOE OTIMYHE KBAa3UCTATHUECKUX M KoJebaTenpbHbIX MeToauk MCM.
Hanorpasuposky (C3M nuTtorpadus) MPpOBOAAT C TTOMOIIBIO?
Hanouexanky (C3M nutorpagus) NpoBOAAT C MOMOIIbIO?

Uro Takoe «Shear-force»?

Ha xakom u3 C3M Henb3s goctudb pazpeuieHus B 10 am?

N3 gero uzrorasnusaiot 304,161 aiss CbOM?

Kakue meronpr (Metoguku) C3M marT mpencTaBieHHe 00 3IEKTPOGU3HUSCKUX
XapaKTEePUCTUKAX 00pasIloB.

Kakoii 13 30HIOBBIX NAaTUYMKOB MPHUTOJEH JJISI CKAaHUPYIOIIEH ONMKHEMOIbHON
ONTHUYECKON MUKPOCKOTTUN?

Kaxkoii 13 30HI0BBIX AaTYMKOB npurojieH ais CTM?

KakoBa Benmmunua o0mactu Ommxkaero oyt 8 CbOM?

[TprMepbl OTKPBITHIX BOIPOCOB:

15



1. TIlpumenenne MCM. UccrnenoBaHuss MarHUTHBIX HAHOYACTHI] U CTPYKTYpP METOIOM
MCM.

2. IlpumeneHue ONMKHETIOIHLHOMN ONTHUKH.

3. HccnenoBanue BomopoaHbIX cBsszeil. MccnenoBanus Mopgoaoruu M JOKaIbHBIX
CBOMCTB HNOJMMEPHBIX MaTEPHAIIOB.

4. Boruncnenne aare3smoHHbix cuii MetogoM ACM. B0O3MOXXHOCTH M MEPCHEKTUBBI
ACM B wuCCIEIOBAHMM CHUHTETHYECKUX XUMHUYECKHUX BOJOKOH. TEXHOJOTHs MPOU3BOJICTBA
MCM-30H10B.
HccnenoBanne HaAMONEKYISPHON CTPYKTYPBI IIOJIMMEPOB M KOMIO3UTOB. Mcnonb3oBanne C3M
JUTSL ICCIIeTIOBaHUSI MOP(OJIOTHH M TIPOIIECCOB POCTA.

IIpumepsl BONPOCOB K KOHTPOJIbHOI padore Ne 4. KontposbHasi padora coaep:Kut 2
Bompoca, no 20 6a110B 3a Bonpoc.

1. Pexxumbr  paborst ACM. KoHTakTHasi aTOMHO-CHJIOBAasi ~ MHUKPOCKOIIHSI.
Henocratku kontaktHOM ACM.

2. [TonmykoHTtakTHass ¥ OECKOHTaKTHas  aTOMHO-CHJIOBAasT ~ MHKPOCKOIHSI.
[IpenmymecTBa 0ECKOHTAKTHOW U MONYKOHTaKTHOH ACM.

3. [IpeumymectBa u Henmocrtatku C3M. HckakeHue H300pakeHHsI CKaHEPOM.
WckaxeHusi, CB3aHHBbIE C 30HIOBBIM JaTYMKOM. [IpMHIMIBI KOPPEKTHUPOBKH H300paKeHHUH
C3M

4. [IpeumymectBa u Hepoctatku C3M. MckakeHus:, CBA3aHHBIE PEKUMOM PAOOTHI

C3M. KanmubpoBka C3M.B0o3MOXHOCTH OTpeneieHus] TEOMETPUUECKUX Pa3MEPOB C TTOMOIIBIO
C3M.

5. Tynnensubii 3¢dext. Texundyeckue ocHoBsl CTM. Pexumbr pabotsr CTM.
MeToa MOCTOSIHHOTO TOKa. MeToI TOCTOSHHON BEICOTEL.

6. Peanuzanust ~ aToMapHOro  paspelieHuss B CKAHHPYIOIIEM  TYHHEIBHOM
Mmukpockorne. IIpenmymecrsa u orpannuenuss CTM.

7. Teopernueckne ocHoBel CBOM. DddekTuBHOE TPEOIOJICHHE ONTUYECKOTO
mudpakiuonnoro npezaena. 3ouasl CbOM. Pazpematomias ciocooHocts CBOM. KoncTpykiuu
OJIMDKHETIONBHBIX ONTHYECKUX MUKPOCKOTIOB.

8. CoBpemenHoe npumeHeHue MetogoB C3M. AromapHoe — paspelleHUE,
nocturayroe ¢ nomotisio CTM, ACM u CBOM.

0. Mmuoromnpoxoansie MeToauku padotel C3M. MarHuTHO-CUIOBasi MUKPOCKOTIHSI.

10.  Jlurorpadus B C3M. CTM, ACM nurorpadus. [IpenmymiectBa U HeIOCTATKU
C3M nutorpadumu.

HToroBeiii KOHTPOJIb M0 AUCHUIUIMHE HE IPETyCMOTPEH.

@OHJ OLEHOYHBIX CPEICTB INPUBEICH B BHJE OTIECIBHOIO JOKYMEHTA, SIBISIOLIETOCS
HEOTHEMJIEMOI1 YaCThI0 OCHOBHOW 00pa30BaTEIbHON MPOTPaMMBI.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHoBHas1 JIMTEpaTypa

1. Henxosa E.I'., Uynpuk A.A., boopunenkuii 1.1., Hesonmua B.K. [IpuGopsr u MeTomms
30H10BOM Mukpockonuu M.: MOTH, 2011. — 160 c.

2. TlneckoBa C.H. ATOMHO-CHIOBasi MHUKPOCKOIHS B OHOJOTHYECKMX W MEIUIIMHCKUX
uccnenoBaHusx. YuyeOHoe nocodue. — Jlonronpyansiii: U3natensckuit nom "Murtennext", 2011.
— 184 c.

b. lonojiHuTEILHAA TUTEPATYpPa

1. FOproB E.B., CepuoBa A.A. Ckanupymoomias 30HI0Basi MHUKPOCKONHS IS
WCCJICIOBAHMSI CBOWCTB HAHOMATEPUAIOB. YUeOHO-MeTonn4YecKuil kKomruieke, - M.:PXTY wum.
J.W. Menneneena, 2010.—148 c.

2. SAmunckuit U. B., barpos /I. B. OcHOBbI aTOMHO-CHJIOBOH MHKPOCKOIHMH. —
HOVYAIIO "Uuctutyt AiiTu" Mocksa, 2011. — C. 128.

3. MomuukoB B.A. (pen.) JlMarHoCTHKa MarepuUajoB METOAAMHU CKaHUPYIOIIEH
30H10BO# MuKpockonuu YueoHoe nocodue. CII0.:M3a-BoCIIGIITY «JIDTU». 2012. 172 c.

9.2. PekomeHayeMble HCTOYHHMKN HAYYHO-TeXHHUYECKOH nHpopMaunu
— Pa3gaTouHbIil WIUTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— Ilpe3eHTanuu K JEKIUAM.

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAITMOHHON ceTr IHTEepHeT:

I. WNurtepuer-caiit komnanun «HT-MJ[T»: http://www.ntmdt.ru

2. Pecypcst ELSEVIER: www.sciencedirect.com

9.3. CpeacrBa obecneyeHUs1 OCBOCHH S JUCHUNIMHBI
Jns  peanmsanmu  paboueil TpOrpaMMBbl  MMOATOTOBIICHBI  CIEAYIONINE  CPEICTBA
O6CCHC‘ICHI/IH OCBOCHHUA JUCHUITIIUHBI:

- KOMIBIOTEPHBIE TPE3CHTAIMN JICKIIMH W ceMUHapoB — &, (00Imee KOJIMYEeCTBO
cnaitoB — 6omee 150; KOMMYECTBO JEMOHCTPAIIMOHHBIX POHKOB — 15);

- o0pa3ipl HAaHOMATEPHAIOB, TPUTOTHBIC IS HWCCICAOBAHHS C IOMOIIBIO
CKaHUpYyoIIeil 30H10B0I Mukpockonuu — 6omnee 10;

- 0aHK TECTOBBIX 3aJaHHU /I TEKYLIETO KOHTPOJISI OCBOCHUS AUCIUILIMHBI (0011Iee
4qucio Borpoco —ooiee 30);

- 0aHK 3aJIaHUK JIJI1 UTOTOBOTO KOHTPOJISI OCBOCHHS JUCIMIUIMHBI (OOIee Ynciio
BOIpocoB — Ooiee 30).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCHIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

Nudopmanronnyro MOJIICPIKKY U3yYCHUS JVICIIATUTHHEI OCYIIECTBIISIET
Nndpopmanmonno-oubnuoreunsiii nentp (MBL) PXTY wum. .M. MenneneeBa, KOTOPBIii
obecrieunBaeT OOYyYAIOMIUXCS OCHOBHOM y4eOHOH, Y4eOHO-METOJAMYECKOM W HaydYHOH
JUTEpaTypoid, HEOOXOIUMOMN JAJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCHUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (pouga MBI Ha 01.01.2022 coctaBuser 1 719 785 k3.
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®onn WBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIWYECKOW W HAYYHO-TEXHUYECKOM
JTUTEpaTypoil B OopMe MEUaTHBIX U IJIEKTPOHHBIX M3/IaHUMN, a TAK)XKE BKIIOYAEeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpadueckue, CreruaIu3upPOBaHHBIE OTCYECTBEHHBIE W 3apyOCIKHBIC
nepuoandeckue W uHbopManmonHele wu3nanus. UBI[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OM TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOimoreuHoit cucteme (DBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPAa3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPaBOOOJIaaTEIsIMIA YICOHOU B yueOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOro obciyxuBanusi B MBIl peanu3zoBaHa TeXHOIOTHS DIEKTPOHHOH OCTABKU
JTIOKYMEHTOB.

[TonHbII TEepedeHb OSJEKTPOHHBIX WH(DPOPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBMM ¢ y4yeOHBIM IUIAHOM 3aHATHS 10 JUCHUIUIMHE <«30HO06a:
MUKDPOCKORUA» TIPOBOAATCS B (popMe JEKIM, MPaKTUYECKUX 3aHATHH W CaMOCTOSTEbHOU
paboThl 00yJarOMErocs.

11.1. O6opynoBanue, He00X0aUMOEe B 00pa30BaTeJIbHOM MpoLecce:
JleknuonHast yuyeOHass ayauTopusi, O0OOpYyIOBaHHAs BIEKTPOHHBIMH CPEICTBAMU

JNEMOHCTpai (KOMIBIOTEP CO CpPEICTBAMHU 3BYKOBOCIIPOM3BEIEHHS, IPOCKTOpP, JKpaH) H
y4aeOHOI MeOeIbIo.

bubmmoreka, nmMeronias pabo4yre MecTa, OCHAIICHHBIE KOMITBIOTEpAMH C JOCTYIIOM K
0a3aM JaHHBIX ¥ BBIX0OJIOM B VIHTEpHeT.

11.2. YueOHO-HATASAAHbIE OCOOUS:
NnnrocTpanuu K MpakKTUUECKUM 3aHATHSIM.

11.3. KoMmnboTepbl, HHPOPMAINHOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aNNIAPATHO-
NMPOrpaMMHbIE M ayANOBU3YaJIbHbIE CPEACTBA:
[IepcoHanbHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBateasiMu CD u DVD,

OpPUHTEPAMH W TPOTPAMMHBIMU CPEJCTBAMH; MPOEKTOPHl U 3KpaHbl; LU(POBBIE KaMepshl;
KONUPOBaJIbHBIE alllapaThl; JOKAJIbHAs CETh C BBIXOJ0M B MIHTEpHET.

11.4. IleuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE H HH(POPMALIMOHHBIE PECYPCHI:
NHdpopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS MO JUCITUIIIMHE,;

pa3gaTouHbId MaTepHal K paszenam JEKIIMOHHOTO Kypca.

DJNEeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpPCHL: SIEKTPOHHBIE MPE3CHTAIMM K paszenam
JIEKIIMOHHOTO Kypca; yuyeOHO-METOIUYecKue pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTepuaigbl B TIEYATHOM M JIJIGKTPOHHOM BHJE; KadeapaibHas OHOIMOTEKa 3JIEKTPOHHBIX

U3IaHUMN.
11.5. IlepeyeHb JIMIEH3MOHHOT0 POIPAMMHOIO 00ecreYeHHs
PexBu3nTHI Cpok okoHYaHUS
Haumenosanue Konmnuectso N
Ne n/mt J0ToBOpa . JeicTBUS
IIPOrPaMMHOTO MTPOAYKTA JHLIEH3UI
IIOCTaBKHU JHMLIEH3UU
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WINDOWS 8.1
Professional Get Genuine

KonTpaxt Ne 62-
645A/2013
ot 02.12.2013

0eccpovHO

0365ProPlusOpenStudents
ShrdSvr ALNG SubsVL
OLV NL 1Mth Acdmce
Stdnt STUUseBnft

[IpunosxxeHus B cocrase
MTOIUCKU:

Outlook

OneDrive

Word 365

Excel 365

PowerPoint 365
Microsoft Teams

KonTpakt Ne 28-
352A/2020 ot
26.05.2020

12 Mecs1eB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN

Microsoft Office
Professional Plus 2019
B cocrage:

. Word

. Excel

. Power Point

. Outlook

. OneNote

o Access

. Publisher

InfoPath

KonTpaxt Ne 28-
359A/2020 ot
26.05.2020

12 Mecs1eB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HauMmeHoBaHHne DopMbI U METOABI
OcHOBHbBIE TOKA3aTeIH OLIEHKHU
pa3iesoB KOHTPOJISI M OLIEeHKH
Pazpea 1. 3Haer:
OcCHOBBI - Kjaccu(UKAIMI0O METOJOB cKaHupytomel | KontponasHas pabora
CKaHMPYIOLIEH 30HJI0BOM MUKPOCKOIIUU; Ne 1.
30H]I0BOM - ycTpoiicTBO W mnpuHmuUn paborsl U | KonTpoasHas pabora

Mukpockoruu (C3M)

¢u3nvecKre OCHOBBI CKAHUPYIOIIMX 30HOBBIX
MHKPOCKOIIOB;
- of0mue TmpencTaBlieHUs O pa3periaronei

CIIOCOOHOCTH Ppa3IUYHbIX BUJIOB
CKaHMPYIOLIUX 30HIOBBIX MUKPOCKOIIOB;
- TOpUHLMIBI  pealu3allud  aTOMapHOro

paspelieHuss B CKaHUPYIOUIUX  30HJIOBBIX
MHUKPOCKOTIAX;

- NPUHIUI WU PEKUMBI PabOTHI Pa3TUIHBIX
BUJIOB CKaHUPYIOIINX 30HA0BbIX MUKPOCKOIIOB.
Ymeer:

- WCTOJIb30BaTh CTaHAapTHbIE MeToauku C3M
JUTsl aHAJIM3a HAaHOMAaTEPHUAJIOB.

Baaneer:

- MeTo/IaMH pabOoThl C HAYYHOH JIUTEPaTypor U
AJICKTPOHHO-OMOJIMOTEYHBIMA  PECYpCaMU  TI0

Ne 4,
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HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH
pa3jaesioB KOHTPOJISI 1 OLEHKH
TeOpeTI/IquKI/IM U TCXHOJOI'MYCCKHUM aACIICKTaM
CKaHUPYIOLIEH 30HJ0BOH MUKPOCKOIHH.
Pazgen 2. 3Haer:

Bo3moxxaoctu C3M

- o0mue TpeACTaBICHUS O pa3peliarnei

CIIOCOOHOCTH Pa3TUYHBIX BUJIOB
CKaHUPYIONIUX 30HI0BBIX MUKPOCKOIIOB;

- HpI/IHI_II/IHBI peaJm3 aluu aTOMapHOFO
paspelieHdss B  CKaHHPYIOIIMX  30HIOBBIX
MHUKPOCKOTIAX;

- NPUHIUI U PEKUMBI pabOThl Pa3IUUHBIX
BUJIOB CKaHUPYIOIINX 30HI0BBIX MUKPOCKOIIOB.
Ymeert:

- aHANU3HPOBATh H300pPAKEHUS U JIaHHEIC,
MOJYYECHHBIX pa3InYHbIMU MeTogamu C3M;

- (opMyIHUpOBaTh TEXHUYECKHE TPEOOBAHUS K
00BEKTAM HCCIIEJOBAHUS.

- UCIOJb30BaTh CTaHJAApTHblE MeToaukun C3M
JUIS aHaJIM3a HAHOMAaTEPUAaJIOB.

Baaneer:

- HaBBIKAMH  00pabOTKM  HM300paKEHUH,
MIOJIYYEHHBIX pa3inuuHbIMU MeTonamMu C3M

- TMPUHIUIAMH MPOBEACHUS SKCIIEPUMEHTa Ha
COBpEMEHHBIX  Tpubopax  CKaHHPYOIIEH
30HJ0BO MUKPOCKOIIHH.

- MeTo/IaMH PabOThl C HAYYHOH JIUTEPaTypor U
AJIEKTPOHHO-OMOJIMOTEYHBIMA  PECYpCaMU  TI0
TEOPETUYECKHM U TEXHOJOTMYECKHM acCHeKTaM
CKaHUPYIOLIEH 30HJ0BON MUKPOCKOITHH.

KoHnTtposbHas padota
No 2.
KoHnTtposbHas padota
No 4.

Pazpea 3.
ITpumenenne C3M

3Huaer:

- o0mme TpeICTaBICHUS O pa3peniaromien
CIIOCOOHOCTH Ppa3IUYHBIX BHUJIOB
CKaHMPYIOLIUX 30HIOBBIX MUKPOCKOIIOB;

- TMPUHLOMIBI  pealu3alid  aTOMapHOTO
pa3pemeHH;1 B CKaHI/Ip}IIOH_II/IX 30HAOBBIX
MHUKPOCKOTIAX;

- NPUHIUI WU PEKUMBI PabOTHI Pa3TUIHBIX
BUJIOB CKaHUPYIOIIMX 30HA0BBIX MUKPOCKOIIOB.
Ymeer:

- aHaJu3UpoBaTh H300paKeHUs U JIaHHBIE,
MIOJIYYE€HHBIX pa3inuuHbIMU MeTonaMu C3M;

- KOPPEKTHO  OMpeneisTh  MOpP(OIOTHIO
HAaHOOOBEKTOB U HAHOMATEPHAJIOB;

- WCTOJIb30BaTh CTaHAapTHbIe meToauku C3M
JUIS aHAJTH3a HAHOMATEPUaJIoOB;

- (hopmynupoBaTh TEXHUUYECKHE TPEOOBAHHS K
00BEKTaM UCCIICIOBAHHUS.

Baaneer:

- HaBblkaMH  00pabOTKM  M300pakeHHIH,
MOJYYEHHBIX pa3inyHbIiMU MeTogamu C3M

KoHnTtponbHas padota
No 3.
KonTtponbHas padota
No 4.
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HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH
pa3jaesioB KOHTPOJISI 1 OLEHKH

- NPUHIUIAMH MPOBEACHUS SKCIIEPUMEHTA Ha
COBPEMEHHBIX  IpubOpax CKaHUPYIOLIEH
30HJI0BOM MUKPOCKOIIUU.

- MeToJaMH pabOTHI C HAYYHOH JTUTEPATypOu 1
3JIEKTPOHHO-OUOIMOTEYHBIMH  pECYpCaMu  TIO
TEOPETUYECKUM M TEXHOJOTHYECKHM ACIIEKTaM
CKaHMPYIOLIEH 30H0BOM MUKPOCKOIINH.

13. OCOBEHHOCTH OPTAHU3AIINMU OBPA3OBATEJIBHOI'O ITPOIECCA VIS
NHBAJINIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/I0POBbSA

OOyveHne WHBANUAOB W JHIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHuM3alii M  OCYIIECTBJIEHUS OOpa30BaTEIbHOM JEATEIBHOCTH
o 00pazoBaTebHBIM MIpOrpaMMaM — MporpaMmam OakaliaBpuaTa, MporpaMMmamM CIeIHaIUuTeTa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpSAKE OpTaHU3AMH W OCYIIECTBICHHUS 00pa3oBaTENbHOM
NESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMam
OakanmaBpuaTta, MporpaMmaM CIeLHalIMTeTa, MporpamMmaM maructpatypsl B PXTY
uMm. [I.1. MenneneeBa, npuHATHIM pemeHneM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotoxkon Ne 3, BBeAeHHBIM B JelicTBUE InpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

— MeTonnyecKUMU PEKOMEHJANMUSIMH IO OpraHW3aliu 00pa30BaTEIHHOIO TMpoIecca
JUIsi  OO0y4YeHMs] HHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMU 3/I0pOBbS B
00pa3oBaTeNbHBIX OpPraHMU3AlMsIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
o0OpasoBarenbHOro mpolecca (YTBEpPKICHBI 3amecTuTeneM MuHucTpa oopa3oBaHust 1 Hayku PD
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«30HI0BAsT MUKPOCKOIIHS)

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«KoMMno3uiuoHHbIe mMaTepuaibD»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBieHa [OLEHTOM KadeApbl HaHOMATEPUAIOB M HAHOTEXHOJIOTMH, K.X.H.

Mypanosoit A.T.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHUH «27» ampens 2022 r., mpoTokoia Nel8§.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
MeTonudeckoii KOMUCCHU M HAKOIUICHHBIM OTBITOM MPENOJaBaHusl AUCHUILTUHBI Kadenpoi
Hanomamepuanoe u nanomexnonozuu PXTY um. JI.1. Menneneepa. [Iporpamma paccuutana
Ha M3YyYeHUe TUCIUILIMHEI B TeueHue 1 cemectpa.

HNucuunnuna  «Komno3uyuonnvle mamepuanvy> OTHOCUTCS K  00s3aTeNbHBIM
JTUCITUTIINHAM 00s3aTeNbHON YacTH y4eOHoro TuiaHa. [IporpaMma AMCHMIUIMHBI IPEATIONATaET,
4TO 00yYaronIuecss MMEIOT TEOPETUUYECKYIO M MPAKTHYECKYIO MOATOTOBKY B 00JIacTH OOIIeH u
HEOPraHMYECKOW XMMUU U MaTepUATIOBEICHHS.

Henap AMCHUNIMHBI — O3HAKOMHTH CTYJIEHTOB C OCHOBHBIMH THIIAMH COBPEMEHHBIX
KOMIIO3UITMOHHBIX MAaTEPHUAJIOB, UX (U3UKO-XMMHUYECKUMHU CBOMCTBAMH M METO/IaMU TMOJTYUCHUS,
MOKa3aTh NEPCIEKTUBHbBIE HAPABICHUS PA3BUTHSI KOMITIO3UIIMOHHBIX MAaTEPHUAJIOB.

3agaum AMCHUIUIMHBI — GOPMHUPOBaHKE Y 00YUYAIOIIMXCS IPECTaBICHUNH 00 OCHOBHBIX
MNOHATHUSIX KOMIO3UIMOHHBIX MAaTEpUajoB, WX TOJYyYEHHIO, CBOWMCTBAaX; O3HAKOMIICHHE
00y4aromuxcst ¢ OCHOBHBIMHU METOAAMU MCCIIEIOBaHUS KOMIIO3ULIMOHHBIX MaTEPUAIOB.

Hucuunnuna «Komno3uyuonnsie mamepuanst» npenogaerca B 6 cemectpe. KonTponb
YCIIEBAEMOCTH CTYJICHTOB BEJIETCS 110 MPUHATON B YHUBEPCUTETE PEHTUHTOBOM CHUCTEME.

PaGouas mporpamMma AHCHMIUIMHBI MOXET OBITh peaju30BaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHA M HJIEKTPOHHOTO OOyUYeHHS MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITINHBI

W3yuenune NUCHUIUIMHBI HApPABICHO Ha NMPHOOpPETEHHE CIEAYIOUINX KOMIEeTeHUHil U
HHAUKATOPOB UX JOCTHKEHUS:

YHI/IBepcaJIbeIe KOMIICTCHIIMHA U MHIUKATOPLI UX JOCTHKCHUA

Haumenosanue
Koxa u HaumeHoBaHMe HHAMKATOpA
KaTeropuu (TPYIIIIbI) Kon n naumenoBanne YK
noctmkenus: YK
YK

CucremHoe 1 YK-1 Cnocoben YK-1.2 YmMeeT aHanu3upoBaTh 3a7auy,
KPUTHUYECKOE OCYIIECTBIISATD MOUCK, BBIJIETISISL €€ 0a30BBIE COCTABIISIONINE
MBIILICHHE KPUTHUYECKHM aHaIN3 U

CHHTE3 HH(pOopMaluH,
HNPUMEHSATH CHCTEMHBIH
HOJXO/ JUIsl PELICHUs
IIOCTABJICHHBIX 3a7a4

YK-1.3 YMmeer HaX0auTh U
KPUTHUYECKH aHAJTU3UPOBATh
nH(pOpMAaIIHI0, HEOOXOTUMYIO TSI
peIIeHUs TOCTABIICHHOM 3a/1auu

YK-1.5 Bnageer HaBbIKAMH
PacCMOTPECHHMS BO3MOYKHBIX BAPHAHTOB
pelIeHUs 3a/1a4¥, OIICHUBAHUS HX
JIOCTOMHCTBA U HEJOCTATKH




Hpo«beccnonanbnble KOMIICTCHIUH M HHAUKATOPbI UX TOCTUKCHHUA

OcHoBaHue
3agaua } O6LEKT I OBIACTE Ko u Kon u naumenoBanue (mpodeccroHanbHBIN
npodeccroHanbHOM MHMKATOpa TOCTHKEHUS CTaH/apT, aHAJIU3 OIIbITA)
3HaHUS HauMmeHoBanue [1K
JESITEIbHOCTH IIK O060011eHHbIE TPYAOBBIC
byHKIIHN
Tun 3aga4 npoecCHOHAILHON 1eATEIbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHI H PACYEeTHO-AHAJIMTHYECKUI

1. cbop wm  aHanmu3 | - OCHOBHBIE THUIIBI ITIK-3.1 3naer ocHOBHBIE Amnanu3s TpeboBaHUil K
JTAHHBIX O CYIIECTBYIOIIUX | HAHOMaTEpUAJIOB u (U3UKO-XIMUYECKHE, npodecCuoHaTbHBIM
TUTAX U Mapkax | HAaHOCHUCTEM 9KCILTyaTallMOHHbIE 1 KOMIIETEHIIHSIM,
HAaHOMAaTepPHAJIOB U | HEOpPraHMYECKOU TEXHOJIOTUYECKUE PEIbSIBISEMBIM K
HAHOCHCTEM, ux | (METaNIMYECKUX u | IIK-3 Criocoben XapaKTepUCTUKU BBIMYCKHUKAM HalpaBiIeHUs
CTPYKTYpE W CBOMCTBaX | HEMETAJLINYECKUX ) U | IPUMEHSTh OCHOBHBIE THITHI | HAHOCTPYKTYPUPOBAHHBIX MOJTOTOBKU Ha PHIHKE
MPUMEHUTEIHHO K | OpraHn4YecKon HAaHOMAaTepHAaJIOB U MaTepuajoB TpyZaa, 06001IeHne
PCLICHHIO TOCTABJICHHBIX | (IOJMMEPHBIX, HaHOCUCTEM IIK-3.2 YMeeT npuMeHATh | 3apyOeXHOTO OIBITA,
3a7a4 C KCIOJb30BaHHEM | YTIIEPOIHBIX) IIPUPOJIBI, | HEOPTaHUYECKOU U uH(pOpPMaLMOHHO- MPOBEJICHUS KOHCYJIbTAalUN
6a3 TAHHBIX U | TBEpBIE, XKUJIKUE, | OPraHUIECKOU MIPUPOJIBI, KOMMYHHKAITHOHHBIC C BEIyLIUMHU
JIUTEPATyPHBIX resieoOpasHeble, BKJIIOYasi HAHOIIJICHKU U TEXHOJIOTHH JIsl cOopa 1 paboTonarensimMu,
HUCTOYHUKOB; a’pO30JIbHBIE, BKJIIOYasl | HAHOCTPYKTYPUPOBAaHHBIE aHan3a TeXHUYECKOU 00beTMHEHUSMU
2. yyactue B paboTe | HAHOIUICHKU U | TIOKPBITHUS, BIAJCET nHpopmaIuu mo paboTonarenei oTpaciu, B
TPYIIIBI CTCIHUATMCTOB | HAHOCTPYKTYPUPOBAHHBIE HABBIKAMU BBIOOpA TAKUX WHHOBAIIHOHHBIM KOTOPO# BOCTpeOOBaHBI
npu BBITIOJTHCHUH | TIOKPBITHS; MaTepuaioB JUIs 3alaHHbIX | pa3paboTkaM B 00JacTH BBIITYCKHUKH B paMKax
OKCIIEPUMEHTOB, - IPOLIECCHI IIOJIyY€HHUS, | YCIOBUHM SKCIUTyaTalluu C MOJTyYeHUS HanpaBJIeHUs TOATOTOBKH.
IPOBEACHUIO pPacyeToB U | OOpaOOTKH U MOAU(DUKALUK | y4eTOM TpeOOBaHHI HAHOCTPYKTYPUPOBAHHBIX
o0paboTke UX | HAHOMAaTEepHUaaoB, BKJIIOYAS | TEXHOJIOTUYHOCTH, MaTepHaJoB [IpodeccronanbHbIi
pe3yJIbTaTOB 10 | HAHOCTPYKTYPHBIE IUICHKHA | SKOHOMHYHOCTH, IIK-3.3 Baageer nHaBeikamu | ctanaapt 26.006
CO3JIaHUIO, MCCIIEJOBAHUIO | U IIOKPBITHS, | HAIEKHOCTH U Mo upUITMPOBAHUS «Crienuanucr 1mo
u BeIOOpY | MONy(haOpuKaToB, JIOJITOBEYHOCTH METOJIUK U CIIOCOOOB paspaboTke
HaHOMAaTCPpUAJIOB H | 3arOTOBOK neranen " MOJIy4CHU, 111 HAHOCTPYKTYPHUPOBAHHBIX
HAaHOCHUCTEM, OILICHKE | M3JIEJIM Ha HMX OCHOBE, a o0ecrieueHns 3aIaHHBIX KOMITO3HUIIHOHHBIX
IKCIUTYaTaI[MOHHBIX TaKXKe  TEXHOJOTHYECKHE CBOICTB Marepuaia u MaTepUajoBy,
XapaKTEPUCTHUK C | mpoueccsl ¢ ydacTHEM TEXHOJOTUYECKUX YTBEPKACHHBIN MPUKA30M
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MIOMOIIBI0  KOMILJIEKCHOTO
aHaJIM3a  CTPYKTYpHl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3MOHHBIX W JPYTUX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
3. cbop HAy4YHO-
TEXHUYECKON
UH(pOPMALIUHU TI0 TEMATUKE
9KCTIIEPHUMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33JIaHHUIO.

HAaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpMaTI/IBHO-TGXHI/I‘-IeCKaSI
JIOKYMEHTAITUS U CHCTEMBI
cepTUUKALIIH
HaHOMAaTEPHUAJIOB U U3ACIIHI
Ha X OCHOBE, IIPOTOKOJIBI
X0J1a ¥ PE3yJIbTaTOB
JKCIIEPUMEHTOB,
JIOKYMEHTAITUS 110 TEXHUKE
0e30IMacHOCTH U
0€e30IacHOCTH
KNU3HCACATCIbHOCTHU.

MapaMeTPOB €ro MOTYyUYCHUS

Munucrepcersa Tpy1a u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKICHHE
pa3paboTku
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMUYecKas
pa3paboTka u
METOUYECKOE
COTIPOBOXCHHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(UKAITUN —
6)

[Ipodeccronanbubrit
cranaapt 40.104
«Crenuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (UK CBOKCTB
HAaHOMAaTEpPHAJIOB U
HaHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpy1a u
COLIMAJILHOM 3aIUTEI




Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlleHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUAJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namo:
— OCHOBHBIE THUIBI KOMIIO3UIIMOHHBIX MaTEPUAJIOB;
— (pU3UKO-XUMHUYECKUE OCHOBBI CO3/IaHUS KOMITO3UITMOHHBIX MAaTEPHAJIOB;

— OCHOBHBIE XapaKTEPUCTHKHA W CBONCTBA KOMITO3UIITMOHHBIX MAaTEpPHAIOB Pa3IMYHOTO
Ha3HAYECHUS;
Ymemeu:

— BBIOMPATh KOMIO3UIIMOHHBIE MAaTEPHAIIBI TSI KOHKPETHBIX IIEJIeH;

Brnaoemy:

— HaBBIKAMHU aHAIM3a HAyYHO-TEXHUYECKOH JUTEepaTyphbl B OOJIACTH KOMITO3UIIMOHHBIX
MaTepHaJoOB;

— METOJaMHU TPEACTABICHUS JUTEPATYPHBIX W OKCICPUMEHTAIBHBIX CBEICHUH O
CBOMCTBaxX, METOJIaX MOJYYCHHS M OOJACTAX NMPHUMCHCHUS HAaHOMATEPUAIOB M HAHOCTPYKTYp B
BUJIE pedheparoB, OTYETOB, JOKIIAJOB U MTPE3CHTAIIHIA.

3. OFbEM JUCIHHUILJIMHGLI M BUJAbI YYEFHOU PABOThI

O0beM THCHMILINHBI
Buna yuyeOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHUIIHHBI 3,0 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH - - -
Jlexun 0,45 16 12
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,45 16 12
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOITOTOBKU - - -
Jlabopartopusie padots (JIP) - - -
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
CamocrosiTesbHasi padoTa 2,11 76 57
KoHnrtakTHas camoctosTenbHas pabora 211 0,4 0,3
CaMocCTOsITENbHOE N3YUYEHHE PA3AEIOB IUCLIUIIIMHbI ’ 73,6 56,7
Bua koHnTpoJs: 3adeT ¢ OLEHKOM




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgenapl IMCHMILIMHLI U BUABI 3AHATHN

AxazeM.yacoB

=
5 Pasnen AMCUUIINHEL Beero 1(31;-‘11\-1: ex Tpax. | B 7% B Cam.
P W san. (bopme mp. padora
np. MOAr. NOJT.
1 Pa3nes 1. OcHOBbI KOMIIO3MIIMOHHBIX MaTePHATOB 42 - 8 6 - 28
1.1 | BBenenue, oCHOBHBIE OIpeIETICHHUS, KpaTKasi XapaKTepUCTHKA 3 i ) i i 5
KOMITO3UIIMOHHBIX MaTEpUaIOB
1.2 | /lucniepCcHO-yIpOYHEHHbIE KOMITO3UIIMOHHBIE MAaTEPHAJIBI 10 - 2 2 - 6
1.3 | BOJOKHHUCTBIE U CJIIOUCTBIE KOMIIO3ULIMOHHBIE MATEPUAIbI 12 - 2 2 - 8
1.4 | KomMno3unmoHHble Mateprasbl HA METAJUIMYECKON OCHOBE. 12 - 2 2 - 8
2 Pa3nen 2. Tunbl KOMIO3MIMOHHBIX MATEPHAJIOB M 00/1aCTH X 48 4 ] 10 4 30
NPUMEHEHUs
2.1 | Kepamunyeckrne KOMIIO3UIIMOHHBIE MAaTEPUAIbI 10 - 2 2 - 6
2.2 | Yruepoa-yriaepoaHble KOMIO3UIIMOHHBIE MATEPUAIIBI 12 - 2 2 - 8
2.3 | [lonumMepHble KOMIO3UIIMOHHBIE MATEPUATIBI 12 - 2 2 - 8
2.4 | HanOKOMIIO3UTBI 14 4 2 4 4 8
IToaroroBka k 3auery 18 - - - - 18
Bcero uyacoB 108 4 16 16 4 76




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pa3nes 1. OcHOBBI KOMIIO3MIIMOHHBIX MAaTEPHATIOB

BBenenue, OCHOBHbIC OIpelesIeHUs, KPAaTKasi XapaKTePUCTHKA KOMIIO3UIMOHHBIX
MaTepuaaoB. OCHOBHBIC omnpeseneHus. THUIbl cBA3M Ha rpaHuie paszaena ¢as. Llemu coznanus
KOMIO3UTOB. VcTopusi KOMIO3MIIMOHHBIX MaTepuanoB. Kiaccudukanus KOMIO3UIIMOHHBIX
MaTepHaJoB MO MaTepHaly KOMIIO3UINH, TUILY apMaTyphl €€ OPUEHTAIIUH, CIIOCO0Y MOTYYCHHUs
KOMITO3MIIMM M U3JIEIUN U3 HUX. THIBI CTPYKTYp KOMIO3UTOB. JIOCTOMHCTBA M HEIOCTaTKU
KOMITIO3UIIMOHHBIX MaTEPHUAJIOB.

JlucnepcHO-yNpoYHeHHbIe  KOMIO3MIHMOHHBbIe  MaTepuanabl.  Kiaccudukanus
KOMIIO3UIIMOHHBIX MaTE€pHaIOB MO CTPYKTYpHOMY Ipu3HaKy. OCHOBHBIE TpPYMIBI AUCIIEPCHO-
YIOPOYHEHHBIX  KOMIIO3UIIMOHHBIX  MarepualoB. TeXHOJIOruMs MOJyYEHHS  JUCIEPCHO-
YIPOYHEHHBIX KOMIO3UIIMOHHBIX MaTEPHUAJIOB.

BoJsiokHHMCTBIE M CJIOHMCTBbIe KOMIIO3MUIHMOHHBIE MaTepHaJbl. BoJokHUCTBIE
KOMITO3UIIMOHHBIE MaTepHuaibl, HX Kiaccupukanusa. OCHOBBI TOPMOXKEHHUS pa3pyLICHUS
BOJIOKHUCTBIX KOMIIO3ULIMOHHBIX MaTepHaloB. MeToAbl MOIY4YEHUs BOJOKOH M HUTEBUIHBIX
kpuctaoB. Knaccuukanuss HUITEBUIHBIX KPUCTAIOB 10 pazmepaM. Co31aHue MOKPHITHS Ha
MOBEPXHOCTU W OPUEHTUPOBAHME HUTEBUIHBIX KpUCTAIOB. (CIOHMCTBIE KOMIIO3UI[MOHHBIE
MaTtepuaibl. OU3nUecKkre OCHOBBI TOPMOYKEHUS DPA3PYLICHHUS B CIOUCTHIX KOMITO3MIIMOHHBIX
MaTepuanax, OCHOBHbIE MeXaHU3MbI. [lonyyeHue ClIoncThIX KOMIO3UIIMOHHBIX MAaTEPHAIIOB.

Komno3nnmonnsle  MaTepuanbl Ha  MeTaUIMYecKod  ocHoBe.  lcropus
METaJUIOBEIEHUsT MeTalbl, UX CTPOEHUE, KpUCTAUIN3aluus. TUIIbl KPUCTAIMYECKUX PEIIECTOK.
Komno3unmonnele mMarepuaibl ¢ METALTMYECKON MaTpullei, KiacCU(pHKaIus, MpUMEHEHHE.
Metonpl MONy4EeHHsS] METAUIOKOMIIO3UTOB. BOJIOKHHMCTBIE METANIMYECKHE KOMIIO3UIIMOHHBIE
MaTepHaibl, UX XapaKTepPUCTHKA, CBOMCTBA M MeTOHbl moiydeHus. OOnacTé HpUMEHEHHs
BOJIOKHUCTBIX METAJNIMYECKUX KOMITO3UIIMOHHBIX MarepuanoB. CBOMCTBA U METObI MOIYYEHUS
IICEBAOCIIIIaBOB HA OCHOBE JKeJle3a. DBTEKTUUECKHNE KOMIIO3UIIMOHHBIE MaTepuaibl. JlucrnepcHo-
YIIPOYHEHHbIE KOMITO3UIIMOHHBIE MaTepPHaJIbl HA OCHOBE AIIOMHUHHUS (CIICUEHHbIE aTIOMUHHEBBIE
NOpouKy). JlMcrepcHO-yIpOYHEHHbIE KOMIO3HMIMOHHBIE MaTepuallbl Ha OCHOBE OEpHILIHSL,
MarHusi, HUKeJsl, koOasbTa.

Pa3nes 2. Tunbpl KOMIO3HMIMOHHBIX MATEPHAJIOB H 00JIACTH UX IPUMEHEHH S

Kepamnueckne komno3mumoHHble MarepuaJbl. Kiaccuduxamus M npumeHeHHeE
KepaMuKHd. TyroruiaBKMe COEAMHEHHUs TMepexXOoAHbIX MeTauioB. Kiaccudukamus 1o
XUMUYECKOMY cocTaBy. OKCHIbBl ATIOMUHHUS, LUUPKOHUS, [IBOWHBIE COEAUHEHUS U TBEP/bI
pacTBOpel B cHUCTeMax. TpoHHBIE COEIUHEHHUsA. DECKHUCIOTHBIE TYrOIJIaBKHUE COCIMHECHMUS.
Cuanonsl. TexHoNOrus TMOJIYyYEHUS KepaMHYEeCKHX MarepuasioB. I[lpomecchl moirydyeHus
TOHKOJMCIIEPCHBIX MOPOIIKOB. IIporeccel mosydeHns BOJIOKOH M HUTEBUIHBIX KPUCTAJLIOB.

Yriepoa-yriepoaHble KOMIO3MIHOHHbIE MaTepUaJbl. AJUIOTPONHBIE MOJIU(DUKAIIMH
yriepona. Knaccupukanus yraeponnsix marepuanoB. OCOOSHHOCTH, apMUPYIOIINE KapKachl
YTJIEPOI-YTIAEPOIHBIX KOMITO3UIIMOHHBIX MarepuaioB. CBOMCTBA, CMAYNBAEMOCTh YTJIE€POIHBIX
MaTepuanoB. TEeXHOJIOTHs MOJIy4E€HHUs YIJIEPOJI-YIJIEPOJHBIX KOMIIO3UIIMOHHBIX MaTEpUaOB.
Matpuubl yriepoa-yriepoAHbIX KOMIO3HIIMOHHBIX MaTepuaioB. TpeOoBaHHS K TMOKPBITHUAM
YIJIEPOA-YTIEPOJAHBIX KOMIIO3ULMOHHBIX MaTepuaioB. TpemMHOCTOUKOCTh. [IpumeHnenue
YTJIEPOI-YTIAEPOIHBIX KOMIO3UIIMOHHBIX MAaTEPHAIIOB.

ITosimMepHble KOMIO3MIMOHHBIE MaTepHabl. HamonHuTenM KOMIIO3ULIMOHHBIX
maTepuaioB. Hamonnutenu  gis  HaHOKOMNO3uTOB.  Kiaccubukanus — HOJTUMEpPHBIX
KOMIIO3UIIMOHHBIE MaTepuajoB. MexaHu3M B3aUMOJEHCTBUS KOMIIOHEHTOB IOJMMEPHBIX
KOMIIO3UIIMOHHBIX MarepuasioB. KpuTuueckas amuHa BOJIOKOH. ['mOpujHbIE M TpaJveHTHBIE
apMHUpOBAaHHBIE IUIACTUKU C PEryIMPYEMbIMH MEXAHWYECKMMHU CBOWCTBaMHU. Marpuisl
MOJIMMEPHBIX KOMITO3ULMOHHBIX MaTepuaioB. CMosbl. THUIBI HEHACBHILIEHHBIX MOJUI(PUPHBIX
cmon. [lomydyeHne mnNOIMMEPHBIX KOMMO3UTOB. [lonMMepHblE HAHOKOMIIO3UTBI Ha OCHOBE
opraHornuH.  OTHECTOMKME  MOJMMEPHBIE  HAHOKOMIO3UTHL.  MeToxpl  MOBBINIEHUS
orHectoiikoctu. HanoMeTansl kak aHTUNIHpEHbl. KOMIO3UTHI HA OCHOBE HAHOBOJIOKOH.



HaHoOKOMIIO3UTHI. [Tonsarue TepMHHA «HAHOKOMIIO3UT. Knaccudukamms
HaHOKOMITO03UTOB. COBPEMEHHBIN PHIHOK HAHOKOMIO3UTOB. BUabl KepaMUYECKUX KOMIIO3UTOB,
ux cocraB. Kepmersl. Kepamuueckue HaHOKOMIIO3UTBHI, HX BHUAbL. [IpumeHenue
HAHOKOMITO3UTOB.  HaHOmokpeITHs. ['MOpugHBIE  OpraHO-HEOPTAHUYECKHUE  KOMIIO3HUTHL
Camoounmnraroniuiicss 6eToH. HamomauTenu njsi HaHOKOMITO3WTOB (YTJIEPOJHBIC HAHOTPYOKH).
KoMmmo3uTel Ha OCHOBE HAHOBOJIOKOH. (OOJIacTH TNPUMEHEHHs HAHOBOJOKOH. [lomydenwue
MOJIMMEPHBIX ~ HAHOKOMMO3UTOB.  ClOMCTbIE  CUJIUMKAaThl —  TJIMHUCTBIE  MUHEPAJIBL
«IHTeNNeKTyanbHbIe» MOJUMEpHble  KOMNO3UTHL.  llojkapHas  OMAacHOCTh  MOJUMEPOB.
MexaHu3Mbl CHMKEHUSI TOPIOYECTH MOJMMEPHBIX MaTepuaioB. [Ipon3BoacTBO 3amennuTeneit
ropenusi. OrHeCcTOMKHNE CBOWCTBA HAHOKOMIIO3UTOB HA OCHOBE CJIOMCTBIX COCIMHEHUM.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHHWA JUCIIUITJIMHbI

Ne B pe3ynbprare 0CBOCHUS JUCLUIUIMHBI CTYICHT JOJKEH: Pasl/:[ el Pasz/:[eﬂ
3HaTh:
1 |- oOCHOBHBIC TUITBI KOMITO3UITMOHHBIX MAaTEPHUAJIOB; - +
2 |- (UBHKO-XMMHUYECKHE OCHOBHI CO3JIaHUsI KOMIIO3UIIMOHHBIX MaTePHaJIOB; + +
3 — OCHOBHBIC XapaKTepI/ICTI/IKI/I nu CBOﬁCTBa KOMITO3UIITMOHHBIX MaTepI/Ia.HOB pa3quHoro Ha3Ha4YCHUA, + +
YMeTh:
4 |- BpIOMpaTH KOMIIO3MIIMOHHBIC MATEPUAIIBI JJIT KOHKPETHBIX IICJICH; - +
Baagern:
5 |- HaBBIKAMH aHAJIM3a HAYYHO-TEXHUUYECKOM JIUTEPATYphl B 00JIACTH KOMIIO3HIIMOHHBIX MaTCPHAIOB; + +
¢ |~ METOIaMU NPE/ICTABICHNS TUTEPATYPHBIX H SKCIICPUMEHTAIBHBIX CBEJICHUI O CBOMCTBAaX, METO/JaX MOJIYICHHS U n n

001acTAX MPUMEHEHHsI HAHOMATEePHAJIOB U HAHOCTPYKTYP B BUJE pehepaToB, OTUETOB, IOKJIA0B U MPE3EHTAIUNI;

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI CTYACHT JOJIKEH MPUOOPECTH CIeIYIOINe YHUBEpCaIbHble KOMIETEHIIMY U HHAUKATOP

bl UX JOCTHIXCHHA:

Koa m nanmenoBanue YK

Kox u HauMeHOBaHUe MHAMKATOPA AocTHKeHus YK

— YK-1 CriocoOeH OCymecTBIATh MOWUCK, KPUTHYECKHUI
aHaM3 ¥ CHHTE3 MH(POPMALUHU, NMPUMEHATh CHCTEMHBIN

MOIXO/ JIJIsl PEIICHUsI TOCTABJICHHBIX 3a71a4

9

— YK-1.2 YMeer aHanu3upoBaTh 3ajady, BBIICISS €€

+ +
0a30BbIe COCTABIISIONINE
— VYK-1.3 Ymeer HaXOJUTh U KPUTHYECKH
aHATM3UPOBaTh  MHPOPMAIMIO, HEOOXOIUMYIO IS + +
peleH sl MOCTAaBICHHOM 3a1aun
— VYK-1.5 Bnaneer HaBbIKAMH paccMOTpEeHUs

+ +

BO3MOJXHBIX BAPUAHTOB PCIICHUA 3aJa4d, OILICHUBAHUWA
X JOCTOMHCTBA U HEAOCTATKHU

B PE3YJIbTATC OCBOCHUSA JUCHUIIJIMHBI CTYACHT OJOJIDKCH HpI/IO6peCTI/I CJICAYIOIINC HpO(beCCI/IOHa.HBHBIe KOMIICTCHIWHN U NHAWUKATOPBI UX HOCTHIKCHUSA!

\Kon u HauMmenoBanue IIK

Koa u HaumeHoBaHue nHankaropa pocruxenus [K

10

— IHK-3 CnocobeH nOpUMEHSITb OCHOBHBIE — THIIBI
HAaHOMAaTepHaJOB M HAHOCHCTEM HEOPTaHMYECKOH W
OpPraHUYeCKON MpHpOJbl, BKJIIOYAs HAHOIUIGHKH U

— IIK-3.1 3Haer OCHOBHBIE (DUBUKO-XUMHUECKUE,
OKCIITyaTalIOHHbIE " TEXHOJIOTUYECKHUE
XapaKTePUCTHKH HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB
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HAaHOCTPYKTYPUPOBAHHBIE TOKPBITHS, BJIaJCET HAaBBIKAMU
BBIOOpa TaKWX MaTepHaOB HJs 3aJaHHBIX YCIOBUM
JKCITyaTalluul C y4eTOM TpeOOBaHMM TEXHOJIOTMYHOCTH,
PKOHOMHUYHOCTH, HA/IEKHOCTHU U JI0JITOBEYHOCTH

— MK-3.2 VYmeer npuMeHATh HHPOPMALUOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOTUH AJIs cOOpa M aHanu3a
TEXHUYECKOH  MH(pOpMAIMM 1O  MHHOBAIIMOHHBIM
pazpaboTkam B obnactu MOJTydCHUS
HaHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB

— IHK-3.3 Biageer HaBblkamMu  MOIAUGUIIUPOBAHUS
METOAMK W CIOCOOOB TONYYCHHS, I OOCCICUCHHS
3aJJaHHBIX CBOWCTB MaTepuaja ¢ TEXHOJOTHYECKHX
MapaMeTPOB €To MOJTYyUYCHHS
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

No Ne paznena

TeMbl MPaKTUYECKUX 3aHATHN Yacsl
/11 | JUCIUIUIAHBI

BBenenue, ocHOBHBIE OTnpeieNieHus], KpaTKas XapakTepUCTUKa

! 11 KOMIIO3UIIMOHHBIX MaTEpUaJIOB 2
2 1.2 JlncniepcHO-yIIpOYHEHHBIE KOMIIO3UIITMOHHBIE MAaTEPUAIIbI 2
3 1.3 BOJIOKHHCTBIE U CIOUCThIE KOMITO3ULIMOHHBIE MATEPUAJIbI 2
4 14 Komno3uimonHeie MaTepraibl Ha METAITMYECKOM OCHOBE 2
5 2.1 Kepamuueckue KOMIO3ULIMOHHBIE MaTEPUAJIB 2
6 2.2 Yriepoa-yriepojHple KOMIO3UIIMOHHbIE MaTEpHAIIbI 2
7 2.3 ITomuMepHbIe KOMIO3UIIMOHHBIE MaTEPUAIIbI 2
8 2.4 HanokoMno3utsl 2

6.2 JlabopaTopHbIe 3aHATHA

Beimonnenue 1a00paTOpPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
U3y4aeMoro B Jucuuiinie «Komno3uyuonnvie mamepuansl» He PeLyCMOTPEHO.

7. CAMOCTOSATEJIbBHASA PABOTA

CaMocTosiTenbHas padoTa MPOBOAUTCS C MEIbI0 YIIyOJIeHHs 3HAHUH 1O TUCIUIUINHE U
peyCMaTPUBAET:

—  perynsipHylo MpopaboTKy MPOIJIEHHOTO Ha MPAKTUIECKUX 3aHITHIX y4eOHOTO MaTepuana;

— TOJTOTOBKY K KOHTPOJILHBIM paboTaM 1Mo MaTepuany AUCIUILTUHE;

— O3HaKOMJICHHE W TpOpabOTKy PEKOMEHIOBAaHHOW JIMTEPAaTyphbl, paboOTy C 3IEKTPOHHO-
OMOMOTEYHBIMU CHCTEMaMH, BKIIIOYas IEPEBOJBI MyOJWKAIMid W3 HAyYHBIX JKYPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIOCEUICHHE OTPACICBBIX BBICTABOK, CEMHHAPOB M KOH(EpEHIUH;

— yuacrtue B ceMmuHapax PXTY um. J[.1. MenaeneeBa no reMaTuke AUCHUILIAHE;

— TOJTrOTOBKa pedepaTa 1Mo yKazaHHBIM TEMaM;

— TOJTrOTOBKY K cJIadye 3a4eTa C OIEHKOH M0 JUCIUITINHE.

[naaupoBaHNe BPEMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOOUMOrOo Ha H3y4YCHHE
JUCITUIUIAHBI, CTYACHTaM JIydIle BCErO0 OCYIIECTBIATh HAa BECh IMEPHOJ H3YYCHHS,
npelycMaTpuBasi IPU 3TOM PETYISIPHOE IMOBTOPEHHE MPOWIEHHOTO Marepuana. Marepuai,
3aKOHCIIEKTHPOBAHHBIA Ha JICKIHUSX, HEOOXOJAMMO PETYJSPHO JOIMOJHATH CBEICHUSIMH U3
JUTEPATypHBIX HCTOYHHMKOB, IMIPEACTAaBICHHBIX B pabodeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBJIATh KPATKUH KOHCIIEKT Marepuala, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpadUUeCKUX TaHHBIX UCTOYHUKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMA JUCIIUAIIJIMHbI

CoBOKymHasi OIEHKA [0 MAWCUUIUIMHE CKJIQIbIBACTCS W3 OLEHOK 3a BBITIOJHEHUE
KOHTPOJILHBIX paboT (MakcuMasibHas oneHka 40 6aiioB), pedepaTHBHO-aHATUTHYECKUX padoT
(MakcumanbHas orneHka 20 OaqjoB) W WUTOTOBOTO KOHTPOJIS B (OpME 3auema ¢ OYeHKOU
(MakcumanbHas ornenka 40 6anoB).

8.1. [IpumepHasi TeMaTHKa pedepaTUBHO-AHAIUTHYECKOH padoOThI.
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Ha mnpakTtudeckux 3aHATHSIX MpeaycMOoTpeHa 3ammrta 2 pedepatoB. MakcumaibHas
olLIeHKa 3a oJ1H pedepar cocrasnsger 10 6amioB, Bcero 3a pedeparsl npexycMorpeHo 20 6aios.

IMoaroroBka u 3ammra pedepara

[TonroroBka u 3ammra pedepara BKIOYAET B ce0s MOUCK U JETATbHBIA aHAJIU3 OJHOTO
WCTOYHMKA HAydyHOM uHpopManuu (HAydHOW CTaThbMl WM TMATEHTA). AHAIU3UPYETCS
AKTyaJIbHOCTh Pa0OTHI, OMUCAHHOW B CTAaThe WM TATEHTE, MEPCIEKTHBHOCTh HAIPABIICHUS,
JOCTOMHCTBA, HEIOCTATKH, TMpaKTU4Yeckass 3HAYUMOCTb M  BO3MOXHOCTb  BHEIPEHHUS.
MaxkcumanbHas orieHka 3a pedepar — 10 6annos. O6beM pedeparta cocTaBisieT 2-3 CTpaHHULIBL.

[Tnan pedepara Mo HaydHOU CTAThE WU TATCHTY.

1. AKTyanbHOCTh

2. 4Yto cnemaHo

3. JlocTouHCTBA (HOBBIE IOJXO/bl, OPUTMHATIBHBIE METO/Ib, UHTEPECHBIE PE3YIBTATHI)

4. Henocratku

5. IlpakTrueckas 3Ha4UMOCTb U BO3MOKHOCTbh BHEIPEHUS

6. Ornenka

Jns 3anmTel  pedepaTa HYKHO: TPEIOCTaBUTh OPUTHHAN CTaTbU WJIH TAaTeHTA
(pacniedaTaHHBblif), TEKCT pedepaTa B COOTBETCTBUM C IUIAHOM, CIENaTh JTOKJIaa U OTBETUTh Ha
BOIIPOCBI.

IIpumepHas TeMaTuKka pepepaTUBHO-AHAJIUTUYECKON PadOThI:

MaxkcumanbHas oreHka — 20 6aos.

1. JucnepcHO-ynmpOYHEHHbIE KOMIIO3UIIMOHHBIE MaTepuaisbl. [[pumenenune, CBOKCTBa,
MPUMEPBI.

2. KoMIO3UTHBII OPOIIOK.

3. Kepwmertsl u ux coiictsa. [IpuMenenue, npumepsl.

4. BOJOKHHCTBIE KOMIIO3UIIMOHHBIE MAaTEPHAIIBI.

5. CnoucTbie KOMIO3UIIMOHHBIE MATEPUAIIBI.

6. HureBunnsie kpuctamibl. [loaydenue, CBOMCTBA U IPUMEHEHUE.

7. Kpucramimsanus MeTaaioB.

8. Komno3uinoHHble MaTepUabl HA METATUTMYECKON MaTpHIIE.

9. KoMmno3uuroHHbIe MaTEepHAIbl HA HEMETAINIMYECKOU MaTpHILIE.

10. IIceBnocmnnassl. [IpuMeHenne, CBOMCTBA, MPUMEPBHI.

11. TyronnaBkue coeAMHEHUSI IEPEXOAHBIX METAIIOB.

12. ToHKOAMCTIEPCHBIE TTOPOIIKH.

13. [NonmumepHbIe KOMITO3UIIMOHHBIE MaTEPUaAIbl C THOPUIHONW MATPHUIICH.

14. Kepamuueckue HaHOKOMITO3UThI. CBOMCTBA, TTOTYYEHHUE, IPUMEPHI.

15. MoaudukaTopsl HIHOKOMITO3UTOB.

8.2. [Ipumepbl KOHTPOJIBLHBIX BOMIPOCOB 1JIfl TEKYIIEr0 KOHTPOJSI 0CBOCHUS THCHHUILINHBI
JIst  TeKymiero KOHTPOJISI TPETyCMOTPEHO 2 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJIBHON paboTe Mo KakaoMmy paszzaeny). MakcuMmanbHasi OIICHKAa 32 KOHTPOJbHBIE PabOThI
coctapsieT 20 6aI0B 3a KX Iylo padboTy.

Pazgen 1. Ilpumep BonpocoB K KOHTPOJbHON padore Ne 1. KonTpoabHas padora
cofepskuT 10 BONPOCOB TeCTOBOI YaCTH M OMH OTKPBITHIA BONPOC.

1. OKcHUKEepMETHI — 3TO COSITMHEHUS C OKCHIHOM (ha30ii:
a) KepaMU4eCKoii; 0) METaNIMYECKOI; B) C METAJUTMUECKON M KEPAMUYECKOI;
T') BC€ BapUaHTHI IPABUIIbHBIE.

2. I'panuna pazaena a3 Mexay KOMIIOHEHTAaMH Ha3bIBAETCS:
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a) mpodaza; 6) narepdasa; B) Mmexxdasa; r) HET MPaBHUIHLHOTO OTBETA

3. I'me Ha pucyHke U300paskeH OPTOTPOITHBIN BOJOKHUCTBIH KM?

S
N
N

|

( HoT >
J:OQ_ X S|

IOXOX¢ CJHD

oo —

4. Yto HE OTHOCUTCS K MEXaHU3MY TOpMOkeHus TpeuH B CKM?

a) 3aTyIJICHUE BEPIIUHBI TPEUTUHBI; 0) BETBJICHHE TPEIIUHBI; B) PACCIOCHUE KOMITO3HTA,
I‘) BCC OTBCTEI ITPABUJIBHEBIC.

5. OTMmerbTe anuzoTporabie KM:
a) BOJIOKHHCTEIC; 0) CIIONCTHIE; B) TUCTIEPCHO-YIIPOUYCHHBIE; T) BCE OTBETHI.
6. Hanbonee ToOUHO XapakTepu3yeT HAHOKOMNO3UMDL:

a) pasmep HanomHutenass meHee 100 HM; ©) pa3mepsl mpocnoiiku menee 100 HM; B)
pa3mepsl yactuil ogHou 3 ¢a3 menee 100 HM; T) pa3Mepbl YacTHIl XOTS Obl O HOM U3 a3 uiu
pasmep Mmpociionku Mexy yactuiiamu mesee 100 am.

7. K monudukanusm 1Mokcu1a MUPKOHUS OTHOCSTCS:
a) MOHOKJIMHHAs; 0) TeTparoHalbHasi; B) TeéKcaroHaabHas; T) KyOuueckas

8. Jlisg monydeHHss KOMIIO3UTHOTO MOpOIIKA «IUIACTUYHAsA MaTpulla — XPYNKUN
HanosHuTenb» JAYKM MeTonoM BHYTPEHHETO OKHMCIIEHHS MOYHO B34Th CIEAYIOLIYIO Hapy
METaJIOB:

a) Ag — marpuna, Al — manomautens; 6) Al — marpuna, Cu — HamoiHUTENb;, B) Be —
Matpuia, Ni — HamojgHuTeNb; T) Cu — Matpuia, Cr — HalOJIHUTEITb.

9. K MeToz1aM nosryueHus: HENPEPbIBHBIX BOJIOKOH HE OTHOCHUTCS:

a) sKkcTpy3us; 0) Bonouenue; B) meron [I-XK-T (map-XKuakocTh-TBEpIOE); T') MUPOJIH3
MOJIMMCPHBIX BOJIOKOH.

10. Jns yero mnpumenstorT nedopmaruio monydadbpukaTta Mpud HM3roTOBICHUH Kwm
«IIJIACTUYHAs MaTPULIA — XPYIKUN HAIIOJTHUTEIb)?

a) YBEJIMYCHHE MOPUCTOCTH; O) YMEHBIIIEHHWE TOPHUCTOCTH; B) IS TOJYyYEHHUS JIHCTOB
nony¢pabpukara; r) HeT IPaBUIBHOTO OTBETA.

11. Ilepeuncnure meroasl momydeHuss CKM. bonee moapoOHO pacckakuTe O JTFOOOM M3
METOJIOB.

Pa3nea 2. Ilpumep BONpoCOB K KOHTPOJILHOM padore Ne 2. KonTpoabHas padora
COIeP:KUT 15 BONPOCOB TECTOBOI YacTH.

1. Ogaum u3 Metoa0B nonyuenus: Y YKM ssnserca meton CVI. YUro 310?
a) razodasHbli METOJ, OCHOBAaHHBIH Ha YBEIMYCHMH MOPHUCTOCTH MpHU (UIBTPALUU
OT/ICTIbHBIX BOJIOKOH IO pa3MepaM C MOCIEAYIONUM UX TEPMHUUECKUM Pa3I0KEHUEM;
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0) kunkodasHbId METOJ, OCHOBAHHBI Ha  YIJIOTHEHUU TMOPHUCTBIX BOJOKHHUCTBIX
KapKacoB B Tpolecce (UIbTPALMU 4Yepe3 HUX Ta3000pa3HbIX XUMUYECKUX MPEKYPCOPOB, HX
pa3NoKEHUsI U OCAXJACHUS MaTPUYHOTO MaTepualia Ha MOBEPXHOCTU HArpeThiX apMUPYIOLINX
BOJIOKOH;

B) ra3o(a3Hblii METO/I, OCHOBAaHHBIN Ha YIJIOTHEHUU MOPUCTHIX BOJIOKHUCTBIX KapKacoB B
nporecce GUIbTPALIMU Yepe3 HUX Ta3000pa3HbIX XUMUYECKUX MPEKYPCOPOB, UX TOMOT€HHOTO U
FeTepOreHHOr0 TEPMOXHMHUYECKOTO PA3JIOKEHHUS M OCAXIEHUS MaTpUYHOTO MaTepuana Ha
MOBEPXHOCTH HATPETHIX aPMUPYIONINX BOJOKOH;

) KuAK0o(pa3HbII METOA, OCHOBAHHBIM Ha YBEIWYEHHUU MOPUCTOCTU NMPHU (UIbTPALIUU
OTJICTHHBIX BOJIOKOH IO pa3MepaM ¢ MOCIEAYIONUM UX TEPMUUECKUM PA3I0KCHHUEM.

2. I'panumna pazzaena a3 Mexay KOMIIOHEHTaMU Ha3bIBACTCS:

a) mpo(aza; 6) maTephasa; B) Mexdasa; r) HET MPABUIHLHOTO OTBETA

3. Ilo xummuyeckoii nmpupoze ceszyromiero [IKM nensrcs Ha:

a) BOJIOKHA, HUTH, KI'YThI, TKAHU U T.1I.; 0) H30TPOMHbBIE, aHU30TPOITHEIC;

B) OPraHUYECKHE U HEOPTaHUYECKHE; ') TEePMOPEAKTUBHbBIE H TEPMOIIJIACTUYHBIE.

4. Yto HE OTHOCUTCS K MEXaHU3MY TOpMOkeHus TpeuH B CKM?

a) 3aTyIJICHUE BEPIIUHBI TPEUTUHBI; 0) BETBJICHHE TPEIIUHBI; B) PACCIOCHUE KOMITO3HTA,
T') BCE OTBETHI IIPABUIILHBIC.

5. OTMmerbTe anuzoTporubie KM:

a) BOJIOKHHCTEIC; 0) CIIONCTHIE; B) TUCTIEPCHO-YIIPOYCHHBIE; T) BCE OTBETHI.

6. Hanbonee TouHO XapakTepu3yeT HAHOKOMIIO3UTHI:

a) pasmep HamomHutenss meHee 100 HM; O©) pa3mepsl mpocnoiiku menee 100 HM; B)
pa3mepsbl yactuil ogHou 3 ¢ga3 menee 100 HM; T) pa3Mepbl YacTHI] XOTS Obl OHOM U3 a3 uiu
pa3mep npociionku Mexay yactuiiamu mesee 100 am.

7. K monudukanusm TMoKcHIa MUPKOHUS OTHOCSTCS:

a) MOHOKJIMHHAs; 0) TeTparoHalbHasi; B) TeéKcaroHaabHas; T) KyOuueckas

8. Jlisg monydeHHss KOMIIO3UTHOTO MOpOIIKA «IUIACTUYHAsA MaTpulla — XPYNKUN
HanosHuTenb»y JAYKM MeTonoM BHYTPEHHETO OKHMCIIEHHS MOYXHO B34Th CIEAYIOUIYIO Hapy
METaJIJIOB:

a) Ag — matpuna, Al — nanomauTens; 6) Al — marpuina, Cu — HarmonHUTENb; B) Be —
Matpuia, Ni — HamoaHuTeNb; T) Cu — Mmatpuia, Cr — HalOJIHUTEITb.

9. K MeToiaM mosryueHusi HENPEPBHIBHBIX BOJIOKOH HE OTHOCHUTCS:

a) akcTpy3us; 0) Bojouenue; B) meto [1-)K-T (map-kukocTb-TBEpI0€); T') MUPOITIU3
MOJIMMEPHBIX BOJIOKOH.

10. lyist wero npuMeHsIOT AedopManuio morydadpukara mpu uzroropiennn KM
«IJIACTUYHAS MATPULIA — XPYIKUANA HATTOTHUTEIb)»?

a) YBEIIMYEHUE TTOPUCTOCTH; 0) YMEHBIIIEHUE MMOPUCTOCTH; B) JJIS TIOJYICHHSI JINCTOB
nony¢pabpukara; r) HeT IPaBUIBHOTO OTBETA.

11. ITomumepuzarus in-situ 3TO:

a) BBEJICHUE HATIOJHUTEIIS B PACIUIABICHHBIN TOTUMED; 0) CMEIICHHE TUCTIEPCUN YaCTHUI
HATOJIHUTEJIS C PACTBOPOM MOJIUMEPB C AabHEHIIINM BbIIIAPUBAHHEM PACTBOPUTEIIS; B)
JTUCTICPTUPOBAHUE HAOJIHUTEISI B MOHOMEDPE, a 3aTeM MOJIMMEPHU3allisi, COBMECTHO C
3aXBa4eHHBIMU HAHOYACTUIIAMH; T) KOAryJlMpOBaHHE PacTBOpa MOJIMMEpa C BBEACHHBIM B HETO
HATIOJTHUTEJIEM ITyTeM U3MEHEHHU ST XHMHUYECKOTO COCTaBa

12. CBC — nporiecc, KOTOPBIM TPOUCXOIUT:

a) B TBepAoH ¢ase; 0) B )KUAKOH (ase; B) B ra30Boii (aze; ') HET MPaBUIBHOTO OTBETa

13. KoMImo3uimoHHbIe MaTepHaIbl, COCTOSIINE U3 JIBYX HIIA 00JIee METaIONMO00HBIX
¢a3, He B3aUMOJICHCTBYIOMIMX UIIH C1a00 B3aUMOJICHCTBYIOIIUX MEXIY c000il 3TO:

a) aprektnueckne MKM; 6) nBecnocmassl; T) ruOpunasie MKM; 1) HET mpaBHIIBHOTO
OTBeTA.

14. TIpotecc moayueHns CBEpXTOHKUX HUTEH (HAHOBOJIOKOH) M MPOAYKIIMH U3 HUX TI0]T
NEHCTBUEM SJICKTPOCTATHUECKUX CHII HA3bIBACTCS:
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a) IKCTPY3HS; 0) AJICKTPOILIABIICHHUE; B) 3EKTPOPOPMOBAHNUE; T)
AIIEKTPOTIOTMMEPU3AIIHSL.

15. KoMIIO3UIIMOHHBINA MaTepHall ¢ TEPMOPEAKTUBHOMN MOJIMMEPHON MaTpULIeH
XapaKTepU3YeTCs:

a) Ban-nep-BanbcoBbIMU B3aUMOACHCTBUSIMU MEXKAY MOJIEKYJIaMU; 0) XUMUYECKIM
B3aMMOJEHCTBUEM MEXAY MOJIEKYJIAMH; B) OTCYTCTBUEM B3aUMOJEHCTBUS MEXY MOJIEKYJIaMU;
') HET IPaBUJILHOTO OTBETA

8.3. Bornipochl 1yist HTOTOBOr0 KOHTPOJISI OCBOCHUS TUCHHUILUIUHBI (3a4€T € OL[eHKOMH)

MaxkcumanbsHas onenka — 40 0ayuIos.

Martputibl a1 KOMIIO3UIITMOHHBIX MaTEPHAJIOB.

ApMUpYIOIIME KOMIOHEHTHI JJ1s1 KOMIIO3UIIMOHHBIX MAaTEpUAJIOB.
Tumel cBs3M Ha TpaHuUIle paznena das.

Kommosurmonnsie Marepuansl. Onpeaenenue, kiaccuukanms, IpUMEHEHHE.
JlocToMHCTBa ¥ HETOCTATKU KOMIIO3UIIMOHHBIX MaTEPHAJIOB.
JrcniepcHO-yIIpOYHEHHBIE KOMITO3UIITMOHHBIE MAaTEPHATIBI.
Kepamuueckue KOMIIO3UIIMOHHBIE MATEPHUAIIBI.

[TomuMepHbIE KOMIIO3UIIMOHHBIE MAaTEPHATIBI.

. Yriepoa-yriaepoHble KOMIO3ULIUOHHBIE MaTePUATIBI.

10. HaHOKOMITO3HUTHI.

11. KoMIo3uiroHHble MaTEpHaIbl HA METAINTMYECKONH OCHOBE.

12. KoMno3uiimoHHbIE MaTepralibl HA HEMETAJUIMYECKON OCHOBE.

13. I'uOpuHbBIC KOMITO3UIIMOHHBIE MATEPUAIIBI.

14. CnoucThie KOMIIO3UIIMOHHBIE MATEPHUAIIBI.

15. BonokHUCTBIE KOMIIO3ULIMOHHBIE MAaTEPHAIIBI.

R R R S

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOIO AJOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMO YaCThI0O OCHOBHOM 00pa30BaTeIbLHOMN MPOrPaMMBl.

8.4. CTpykTypa n npuMepbl OWJIETOB ISl 3a4ema C OUEHKOU

3auem c¢ ouenxoit mno nucuuiuinHe «Komnozuyuonnvie mamepuansy BKIIOYAET
KOHTPOJIbHBIE BOIPOCHI IO BCEM paszjenaMm y4eOHOW MporpamMmbl AMCHUIUIMHBEL buner mis
3auema ¢ OYEeHKOU COCTOUT U3 2 BOIPOCOB, OTHOCAIIUXCS K YKa3aHHBIM MOAyJsiM. OTBEeTH Ha
BOTIPOCHI 3auema ¢ OUeHKOoIl OIICHUBAIOTCS M3 MAKCUMaIbHOHN oneHKH 40 0ayioB cleayromumM
00pa3oM: MaKCHUMaJIbHOE KOJUYECTBO OaJJIOB 3a mepBbd Borpoc — 20 GammoB, BTopoi — 20
0aJIoB.

[Tpumep Ouieta Juisl 3auema ¢ OyeHKol:

«Ymeeporcoaro» MuHHMCTEPCTBO HAYKH M BbicHIero oopasopanusi P@®
3aB. kadenpoii Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
HaHOMAaTEPHUaIOB U umenu /.. MenpesieeBa
HAaHOTEXHOJIOTUHU Kadenpa nHanomaTepuajoB 1 HAHOTEXHOJIOTHHI
28.03.03 HanomaTtepuaJbl
(Ilopmucs)
Ipoduab — «XuMHYeCKasi TEXHOJOTHS HAHOMATEPHAJIOB)
« »__20_r Komno3nunoHHbIe MaTepHAJIbI

Bbunaer Ne 1
1. Apmupyromne KOMIOHEHTHI ISl KOMIO3UITMOHHBIX MaTEPUAIIOB.

2. Kowmmo3surmonnsie Matepuansl. Onpeaenenue, kiaccuukanms, MpUMEHEHHE.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHoBHas1 JIMTEpaTypa
1. E. H. Cy6ueBa. Kowmmno3unmonnsie marepuainbl. Kriaccudukarusi, ocoOEHHOCTH
CBOWCTB, NMPUMEHEHHE W TEXHOJIOTUS MONydeHus: yueOHoe mocoodue /. - M.: PXTY um. J.W.
Menneneena, 2017. - 128 c.

b. lonoHuTebHAs JJUTEpaTypa
1. Bnacos C.B., Kaugeipun JIL.b., Kynesne B.H. u np. OcHOBBl TEXHOJOIMH
nepepadoTKH IJIacTMAaCC: YIeOHHK ISt CTYA. BY30B /. - M. : Xumus, 2004. - 600 c.

2. Nopomenko HO.E., Jlebenesa E.Jl.. CBsazytomume A1 KOMIIO3UIIMOHHBIX MOJUMEPHBIX
MaTepHuayioB: yueoHoe rmocodue /. - M. : PXTYVY. Uznart. nentp, 2003. - 56 c.

9.2. PekomeHayeMble HCTOYHHMKHN HAYYHO-TeXHUYECKOH nHpopMaunu
— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— IlpeseHTanuu K JEKIUAM.

Hay4Ho-TexHn4ecKue xKypHabl:

1. Kypnan «Poccuiickue HanotexHoaoruny, ISSN 1992-7223

2. Xypnan «Hanounnyctpus», ISSN 1993-8578

3. Kypuan «Xypnan Heopranmdyeckod xumun», ISSN 0044-457X

4. ACS Nano Print Edition ISSN: 1936-0851, Web Edition ISSN: 1936-086X

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTn IHTEepHeT:
Hayunas snektponnas 6ubnmoreka www.sciencedirect.com.

baza nanubix Pocmarenta www.fips.ru

[TarenTHas 6a3a nma”HBIX http://ep.espacenet.com

baza nanubix HaydHBIX cTarei http://elibrary.ru

el

9.3. CpeacrBa obecne4yeHUs1 OCBOCHH S JUCHUNIMHBI

Jns  peanuM3anvMy  JaHHOW JHCUWIUIMHBI  TOJATOTOBJICHBI  CIEIYIOIIHME CpEICTBA
obecrieueHnst OCBOCHUS:

- 0aHK 3a/laHUM JUIS TEKYILEro KOHTPOJS OCBOCHUS JMUCHUILIMHBI (00Iee YUcIiio
BOIpocoB — 6oee 20);

- 0aHK 3aJlaHUK JIJIT UTOTOBOTO KOHTPOJISI OCBOCHHS JUCIMIUIMHBI (OOIee Ynciio
BOIpocoB — Ooiee 20).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudpopmannoHHyto MOAACPIKKY U3y4ECHUSA JUCIHATIINHEL OCYILIECTBIAECT
Nudopmanmonno-oudamoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
o0ecrieunBaeT OOYYaIOUIMXCS OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON UIsl OpraHu3alnuyd o0pa3oBaTeNbHOTO Mpolecca MO JAUCLUUILIINHE.
O6muii 06sem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn HUBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIMYECKOW W HAayYHO-TEXHUYECKOM
JAUTEpaTypoil B (hopMe MEUYaTHBIX U JIEKTPOHHBIX M3JaHHUN, a TAaKXKe BKIIOYACT O(QHUIHATIbHBIC,
CIIpaBOYHO-OMOMMOrpadueckue, CreruaIn3upPOBaHHBIE OTCUYECTBEHHBIE W 3apyOCIKHBIC
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nepuonuueckue u  uHbopmanmoHHeie  u3manus. WBI[  obecmeumBaer  goctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4garomnuiicss odecriedeH CBOOOIHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnmoreynoit cucreme (DBC)
YHuBepcutera, KOTOpash COAEPKHUT pa3IMuHble W3JIaHUS IO OCHOBHBIM H3y4aeMbIM
JUCLUTUTMHAM M C()OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi yueOHONW U yueOHo-
METOUYECKON JTUTEPATYPHI.

Jnss  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHpopmarnmonHoro obcmyxkuBanusi B UBIL] peann3oBana TeXHOIOTHUS DJIEKTPOHHOW IOCTAaBKH
JIOKYMEHTOB.

[lonHblil mepedeHb OSJIEKTPOHHBIX HH(POPMALMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
npoiiecce 00y4eHus, MPeICTaBIeH B OCHOBHOM 00pa30BaTeNbHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B COOTBETCTBUU C y‘-Ie6HI>IM INIAHOM 3aHsTUA 110 OUCIHHUIIIINHE «KOMI’lOI}MMMOHHble
Mamepuanvly TPOBOAATCS B (PopMe JEKIHH, MPaKTUYECKUX 3aHITHH M CaMOCTOSTEIbHON
paboThI 00y4aroIerocs.

11.1. O6opynoBanue, He00X0aUMOEe B 00pa30BaTeJIbHOM NpoLecce:

JleknyonHast yueOHasi ayauTopusi, OOOpYyIOBaHHAs HIEKTPOHHBIMH  CPEICTBAMU
JEMOHCTpAK (KOMIIBIOTEP CO CPEICTBAMH 3BYKOBOCIIPOHM3BENICHHMsSI, IMPOCKTOP, AIKpaH) H
yueOHoil Mebenbio. bubnmoTeka, nMeromas paboyue MecTa, OCHAIEHHBIE KOMITBIOTEpaMH C
JIOCTYTIOM K 0a3aM JIaHHBIX M BBIXOJ0M B MIHTEpHeT.

11.2. YueOHO-HAIIAAHbIE IOCOOUA:
NnmrocTparuu K pa3aenaM JUCHUIUIMHBL; paclieyaTK CIaioB MPE3eHTAIlUM.

11.3. KoMmnboTepbl, HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aNNIAPATHO-
NMPOrpaMMHbIE M ayANOBU3YaJIbHbIE CPEACTBA:
[IepcoHanbHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE MpourpeiBateasiMmu CD u DVD,

OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPaThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/JbHbIie U HHPOPMALMOHHbIE PeCyPChI:
NudpopMalmoOHHO-METOIUYECKUE MaTepuabl: y4eOHble IOCOOMS IO JUCHUIUIMHE;

pa3fgaTouHBId MaTepual K pasjenaM JIEKIIMOHHOTO Kypca; albOOMBI M PEKJIaMHBIE TPOCIIEKTHI C
OCHOBHBIMH BHJIaMH HaHOYACTHUI] 1 HAHOMATEPUAJIOB.

11.5. IlepeyeHb JIMIIEH3MOHHOI0 POIPAMMHOIO 00ecIeYeHHs

PexBu3uThI Cpok okoHYaHUS
HanmenoBanue KonunuectBo N
Nem/m MPOTPAMMHOT0 IMPOAYKTA FI0roBopa JIATICH3UI FICHCTBHA
porp POLYK MTOCTAaBKHU H JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 352A/2020 ot

OLV NL 1Mth Acdmc 26.05.2020 12 mecsiieB ¢
) Stdnt STUUseBnft B BO3MO>KHOCTBIO
TIPOJUICHHUS
[Ipunoxxenus B cocraBe JIALIEH3UN
MTOITHACKH:
Outlook
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OneDrive

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office
Professional Plus 2019
B cocrase:

. Word

. Excel

. Power Point

. Outlook

. OneNote

. Access

. Publisher

InfoPath

KonTpakt Ne 28-
352A/2020 ot
26.05.2020

12 Mecs1eB ¢
BO3MO>KHOCTBIO
MIPOITICHUS
JIMIICH3UHN

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA TPOT'PAMMBbI

HauMenoBanue @®opMbI U METOABI
OCHOBHBIC IOKA3aTeJIH ONEHKH
pa3aeyioB KOHTPOJIS1 M OlIEHKH
Paszngen 1. 3Haer: Ornenka 3a

OCHOBBI KOMITO3UITMOHHBIX
MaTepHraoB

— (bU3NKO-XMMUYECKHE
OCHOBBI CO3JJaHUSl KOMIIO3UITHOHHBIX

MaTepuasos;
- OCHOBHBIE XapaKTEPUCTUKU
u CBOICTBa KOMITO3ULIMOHHBIX

MAaTEepHAJIOB PA3JIUYHOTO HA3HAYCHHUS;

YmMmeer:

—  BBIOMpATh KOMIO3UIIMOHHEIC
MaTepUalibl I KOHKPETHBIX IIEJIEH;

Baagern:

- HaBBIKAaMH aHAJIN3a HAy4YHO-
TEXHUYECKOH IUTepaTypbl B 00JIACTH
KOMITO3UIIMOHHBIX MaTEPUAJIOB;

— METOoJaMHu MPECTABICHUS
JIUTEPATYPHBIX U SKCIEPUMEHTAIbHBIX
CBCICHHM O CBOMCTBaX, MeEToJax
MOTYydeHUsT U O0JacTsIX NPUMECHEHHS
HAHOMATEPUAJIOB U HAHOCTPYKTYp B
BHJIe pedepaToB, OTYETOB, JOKIATOB U

KOHTPOJIbHYIO paboTy
Ne 1.

Orenka 3a pedepar.
OrneHKa Ha 3a4éTe.

IIPE3CHTALNM;
Pazpea 2. 3Haer: OrneHKka 3a
THUIBI KOMIIO3ULIMOHHBIX —  OCHOBHEIC TUIBI | KOHTPOJIBHYIO paboTy

MaTepHaJIoB U 00JIaCTH UX
MMPUMCHCHUA

KOMITO3UITMOHHBIX MaTEPUAJIOB;
—  (QU3UKO-XMMUYECKHUE  OCHOBBI
CO3JIaHHS KOMTIO3UITMOHHBIX
MaTepHaloB;

—  OCHOBHBIC XapaKTEPHCTUKUA U
CBOWCTBa KOMITO3UITMOHHBIX
MaTEepHAJIOB PA3IMYHOTO Ha3HAYCHWSI,

Ne 2.
Orenka 3a pedepar.
OrneHKa Ha 3a4éTe.
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YmMmeer:

— BI:I6I/IpaTI> KOMITO3UIITMOHHEBIC
MaTtepHuabl JUisl KOHKPETHBIX LeTIeH;

Baaneer:

— HaBbBIKAMNU aHaJIn3a HaquO-

TEXHUYECKOW JIMTEepaTypbl B 00JacTH
KOMITO3UIIMOHHBIX MaTepI/IaJIOB;
— METOJaMu MIpEeACTaBICHUS
JII/ITepaTypHBIX n BKCHepI/IMCHTaJIBHBIX
CBEJICHWI O CBOMCTBAx, METOJax
HOJIy‘-IeHI/ISI nu O6HaCT$IX HpI/IMeHeHI/ISI
HAaHOMAaTEepPHAJIOB M HAHOCTPYKTYp B
BUJIe pedeparoB, OTUETOB, JOKIAJ0B H
MpE3EHTAlNM;

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue WHBAIMAOB U JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0POBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allMid ¥ OCYILECTBIEHHS 00pa30BaTENbHOM JEATEIbHOCTU
110 00pa30BaTeNIbHBIM IIPOrpaMMaM — IporpamMmam OakanaBpHuara, MporpaMMaM CIELUaINTETa,
nporpammam maructparypsl (ITpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHU3aldl U OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIET0 OOpa3oBaHUS — Iporpammam
OakanmaBpuaTta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  Maructpatypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeicTBHE mpHuKazoM pekrtopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJAIMSIMHA 10 OpraHM3aliud 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4eHHs WHBAJIWAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/0pOBbSI B
00pa30BaTEeNbHBIX OpPraHU3aLUAX BBICHIETO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBeiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHsI M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«KoMITO3UIIMOHHEBIC MAaTSPHAIEI»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«MarHuTHble HaHOMATEPHUAJIBD>

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[IporpamMa  cocraBieHa CTaplIMM IIpenojasaresneM  Kadeapbl HAHOMATEpHUAlIOB U
HaHoTexHojoruu [lapanaeseiv A.U.

[lporpamMa paccMoTpeHa W oOgoOpeHa Ha 3acelaHuu Kadeapsl HAHOMATEPHAIOB U

HaHOTexHoJoruu «27» anpens 2022 r., mporokos Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[Iporpamma cocTaBieHa B COOTBETCTBHMM C  TpeOoBaHusiMH  DenepaiabHOro
rocyaapcTBeHHOTO obpaszoBatenbHOro cragaapra (OI'OC BO) nns HampaBieHUs MOATOTOBKH
28.03.03 Hanomartepuajbl, peKOMEHIAUUsIMU MeETOIUYECKOH KOMHCCHMU W HAKOIUIEHHOTO
OMbITa TMpenoJaBaHUsl TUCHUIUIMHBI Kadenpoll HaHOMATepUaJOB W  HAHOTEXHOJIOTMU
PXTY um. /I.1. Menneneesa. IIporpaMMa paccunTaHa Ha U3y4y€HUE AUCLMIUIMHBI B TeueHue |
cemecTpa.

JucuuruimHa «MazHummnsle HAHOMAmMepPuaibly OTHOCUTCS K YacTH y4eOHOro IUIaHa,
orpezenseMoil ydacTHUKaMH 00Opa30oBaTeNIbHbIX OTHOIICHUN, OJOKY AMCLUHMILUIMH IO BBIOOPY.
[IporpaMma IUCHMIUIMHBI NOPEANONaraeT, 4ro OOyYaloluecss HMEI0T TEOPETHUECKYI0 H
MPAKTUYECKYI0 TOArOTOBKY B oOjacT (U3MKM MarHeTM3Ma M OCHOB  TEXHOJIOTUHU
HaHOMAaTEPHAaJIOB.

eab TUCHUIJIMHBI — - TPHOOPETECHUE 3HAHUM, YMEHUU 1 (POPMHUPOBAHNE KOMIIETCHITUI
B 00JIaCTH TEOPUHU U MIPAKTUKU Pa3pabOTKU U MCTOIH30BAHUS MArHUTHBIX MaTepUAIOB, BKIIIOYAs
MarHUTHbIE HAHOMaTepUabI.

3aayu TMCHUILUIMHBI — GOPMHUPOBAHUE Y O0YUAIOMIUXCS IPECTAaBICHUN 00 OCHOBHBIX
MNOHATHUSX (PU3UKKM MarHeTH3Ma W MarHUTHBIX HAHOYACTHII, BIMSHHUM pa3Mepa YacTHIl Ha HX
MarHUTHBIE CBOMCTBA, KiIacCH(UKAIMEe MAarHUTHBIX HAHOMAaTEPHAJIOB, CIIOCOOAMH YIIPaBICHUS
UX XapaKTepUCTHKAMU M MYyTSIMH MPAKTUYECKOTO HCIIOJIb30BAHUS, a TaKKe O3HAKOMIICHHE
00y4aromuxcst ¢ OCHOBHBIMHU METOAAMU MCCIIEIOBaHUS MAarHUTHBIX CBOMCTB MaTepHasoB.

Hucuunnuna «Macnumnsie nanomamepuanwy npenogaerca B 6 cemectpe. Kontposib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

PaGouass mporpaMMa JOHUCHUIUIMHBI MOXET OBITh peajgn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHMA M HJIEKTPOHHOTO OOYUYeHHS MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHbI

Wzyuenue JTUCIUTIAHBI HaIpPaBIICHO Ha npuodpereHue CIIEYIOIINX
npo¢ecCHOHATbHBIX KOMIIETEHIIHIT U HHAUKATOPOB UX OCTUKEHUS:



3amaua
npodeccuoHaIbLHOM
AesITeJIbHOCTH

O0BeKT UIu 00J1aCTH 3HAHUSA

Koan
HAHMeHOBaHUe
npogeccuoHaIb
HOI
KOMIIETeHIH U

Koa u HauMeHoBaHHe
HHANKATOpPA
JOCTHKEHHS

npogdeccuoHAIbLHOM
KOMIIETEeHIIMH

OcHoBanue (npogeccnoHaNbHBIN
CTAHJAAPT, AaHAJIM3 ONbITA)
O0001éHHBIE TPY10BbIE
byHkunn

Tun 3aga4y npogeccnoHaIbHOIM

ACHATECJIbHOCTH: Hay‘lHO-I/ICCJIeIIOBaTeJIbCKI/Iﬁ H paC‘leTHO-aHaJIPlTI/I‘leCKI/lﬁ

1.  cOop u aHanW3 JaHHBIX O
CYIIECTBYIOIIUX  TUMAaX |
Mapkax HaHOMAaTepHAIOB U
HAHOCUCTEM, UX CTPYKType H
CBOWCTBaX MPUMEHHUTEIBHO K

PEIICHHUIO ITOCTaBJIEHHBIX
3a1a4 C MCIIOJIL30BAaHUEM 0a3
JaHHBIX W JIATEPATYPHBIX
HUCTOYHUKOB;

2. cbop Hay4HO-

TEXHUYECKOH MH(POpPMALUHU TIO
TEeMaTHKE SKCIIEPUMEHTOB IS

COCTaBJICHUS 0030pOB,
OTYETOB " HaY4HBIX
nyOonuKanui, — yyactue B
COCTaBJICHHH  OTYETOB  IIO

BBITIOJTHCHHOMY 3aJ1aHUTO.

- OCHOBHBIE THUTIBI
HaHOMAaTepHalioB U
HAaHOCHCTEM HEOPTraHWYeCKOU
(MeTaITnYecKux u
HEMETAJUTMYECKHUX ) u
OpraHUYecKOil (OJTUMEPHBIX,
YIIEPOAHBIX ) IIPUPOJBI,
TBEp/bIE, KUIKUE,

rejaeo0pa3Hble, adpO30JIbHBIE,

BKJIFOYass  HAHOIUICHKH U
HAaHOCTPYKTYPUPOBAHHBIE
MOKPBITHS;

- METOMBI HUCCIIEAOBaHUMH,
WCTIBITAHUH, JUArHOCTHKH U
KOHTPOJIA KadecTBa
HaHOMAaTEPHUaJIoB,

nonrygabpuKkaToB, 3aroTOBOK
neTajied W W3NCIUM Ha HX

OCHOBE, TBEPIBIX, KHUIKUX,
resieo0pa3HbIX "
a’pO30JIbHBIX ~ HAHOCHUCTEM,
METOABl ~ JUArHOCTUKH U
aHaJInu3a HaHOAWCTICPCHBIX
YacTUI,  HAHOIUICHOK U
HAHOCHCTEM.

IK-1 Cnocoben
IPOTHO3UPOBATH
BJIIMSIHUE MHUKPO-
¥ HaHO-
Mmacmiraba Ha
MeXaHWYECKue,
¢usnueckue,
XMMHYECKHE U
JIpYyrue CBOMCTBA
BEILIECTB U
MaTepHaoB

IIK-1.1 3Haer
OCHOBHEIE
3aKOHOMEPHOCTH H
MPUMEPHI BIUSHUS
MUKPO- U HAHO-
MaciiTada Ha
MEXaHHYECKHE,
busndeckue,
XUMHUYECKHE U APYTUE
CBOMCTBA BEIIECTB U
MaTepUajoB

IIK-1.2 Ymeer
MPOTHO3UPOBATH
BIIUSTHUE MUKPO- U
HaHO- MaciTada Ha
MEXaHUUJECKHE,
¢usnueckue,
XUMHYECKHUE U IPYTHe
CBOMCTBA BEIIIECTB U
MaTepUaJIOB

II1K-1.3 Bianeer
METOJAaMH OLICHKHU
BIIUSTHUSL MUKPO- U
HaHO- MaciuTada Ha
MEXaHHYECKHUE,
busngeckue,

[IpodeccronanbHbIil cTangapT
26.006 «Crienanmuct 1o pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaioBy,
YTBEPKICHHBIN IIPUKA3Z0M
MuHucTEpCTBA TPyAa U COUATIBHOU
3amuTsl Poccuiickon denepanuu ot
08.09.2015 No 604#.

A: JJabopaTopHO-aHATTUTHYECKOE
COTIPOBOXKEHHE pa3paboTKu
HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaioB
(ypoBeHb kBasmpukaum — 6)

B: HayuyHo-TexHu4eckas
pa3paboTka U METOUIECKOE
COTIPOBOXICHUE B 00J1aCTH
CO3IaHUSI HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepuaioB
(ypoBeHb kBaspukaum — 6)
[IpodeccuonabHBIN CTaHIAPT
40.104 «Cneunanuct mno
U3MEPEHUIO TapaMeTpOB U

Mo (UK CBOKCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYP»,
YTBEPKICHHBIN IIPUKA30M
MuHucTEpCTBA TPyAa U COUATIBHOU
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XUMHYECKHUE U IPyTUe
CBOMCTBA BEIIECTB U

3amuTsl Poccuiickon denepanuu ot
«T» centsaops 2015 1. No 593H.

MaTepUaJIOB C: CoBepliieHCTBOBaHUE ITPOLIECCOB
M3MEPEHU mapaMeTpoB U
Mo (UK CBOKCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYP
(ypoBeHb kBasnpukauu — 6)
3.  cOop W aHaIW3 JaHHBIX O | - OCHOBHBIC tunsl | [IK-3 Crioco6en | IIK-3.1 3naer [TpodeccuonabHBIN CTaHIAPT
CyIIECTBYIOIIMX  THUNAX U | HAHOMAaTepHUaJoOB U | IPUMEHATH OCHOBHBIE (PU3UKO- 26.006 «Cnennanuct no pazpaboTke
Mapkax HaHOMAaTepHaJlOB U | HAHOCUCTEM HEOPraHMYECKOH | OCHOBHBIC TUIIBI | XUMHYECKHE, HAHOCTPYKTYPUPOBAHHBIX
HAHOCHUCTEM, UX CTPYKTYpe U | (METANIMYECKUX U | HAHOMAaTepUaJIOB | SKCIUTyaTallMOHHBIE U KOMITO3UIIMOHHBIX MAaTEPUAIIOBY,
CBOMCTBaX MPUMEHUTEIBHO K | HEMETANINYECKUX ) U | ¥ HAHOCUCTEM TEXHOJIOTHYECKHE YTBEPKACHHBIN MPUKA30M
pELIEHUIO IIOCTABJICHHBIX | OPraHUUYECKOH (IIOJIMMEPHBIX, | HEOPraHUYECKON | XapaKTEPUCTUKH MuHnucTepeTBa Tpyia U COLUAIBHOU
3a/lady C MCMOJb30BaHUEM 0a3 | yIriIepOIHBIX ) MIPUPOJIBI, | U OPTAaHUYECKON | HAHOCTPYKTYpHpOBaHH | 3amuThl Poccuiickoin denepanuu ot
JaHHBIX U JIUTEpPATypHBIX | TBEPABIE, KUAKUE, | IPUPOJBL, BIX MaTEpUAJIOB 08.09.2015 No 604#.
HNCTOYHHKOB; resieo0pasHble, a’po30JIbHBIC, | BKIIOYAs IIK-3.2 Ymeer A: JlabopaTopHO-aHaTUTHYECKOE
4. ywyactue B  pabore | BKIIOYas  HAHOIUIGHKM ¥ | HAHOIUICHKH U MPUMCHSITh COIIPOBOXKJICHHUE Pa3pabOTKU
TPpyONbl  CHEUUATUCTOB IPHU | HAHOCTPYKTYPUPOBAHHbBIE HaHOCTPYKTYPHUPO | HHPOPMAIIMOHHO- HaHOCTPYKTYPHUPOBAHHBIX
BBITIOJIHEHUH SKCIIEPUMEHTOB, | TIOKPBITHS, BaHHbIE KOMMYHHKAITHOHHBIC KOMITO3UIIMOHHBIX MaTE€PUaAIOB
INPOBEJCHUIO  PAacyeToB U | - MPOLECCHI MOJIY4EHHUS, | TOKPBITHS, TEXHOJIOTHH [Tt cOopa | (YPOBEHb KBATM(PHUKALMU — 6)
00paboTKe UX pe3yNbTaToOB MO | 00padOTKH W MOAM(HUKAIIUY | BIAJEET U aHaJIM3a B: Hayuno-texHuueckas
CO3/IaHMIO, HCCIIEJOBAaHUIO M | HAHOMATEpUAJIOB,  BKJIIOYasl | HABBIKAMU TEXHUYECKOI pa3paboTKa U METOINYECKOE
BBIOOPY HAHOMATEpPHAJIOB U | HAHOCTPYKTYpPHBIE IUIEHKH M | BHIOOpA TaKMX uH(pOpMaIIUHU IO COIIPOBO’KIICHHE B 00JIACTH
HAHOCHCTEM, OLICHKE | TOKPBITHS, MOIy(hadpUKaToB, | MAaTEPUAJIOB ISl | HHHOBALMOHHBIM CO3J1aHUsI HAHOCTPYKTYPHPOBAHHBIX

IKCIUTYaTaI[MOHHBIX
XapaKTepUCTUK C TOMOIIBIO

KOMILIEKCHOTO aHaJn3a
CTPYKTYpPHI u (busuko-
MEXAHUYECKUX,

KOPPO3MOHHBIX WU JIPYT'HX
CBOMCTB, YCTOMYHMBOCTH K

BHCITHUM BOBHeﬁCTBHHM;

3arOTOBOK nerajei Hu
W3ICIM Ha WX OCHOBE, a
TaKxke TEXHOJIOTUYECKUE

IIPOLIECCHI c ydacTueMm
HAaHOCTPYKTYPHUPOBAaHHBIX

cpena;

3aJaHHBIX
YCIOBUU
9KCILTyaTaluu €
y4eToM
TpeOoBaHUt
TE€XHOJIOTUYHOCTH
, OKOHOMHUYHOCTH,
HAJIe)KHOCTU U

paspaboTkaM B obnacTu
TIOJTyYCHUS
HAHOCTPYKTYPHUPOBAHH
BIX MaTEPUAIOB

KOMITO3UITMOHHBIX MATCPHUATIOB
(ypoBeHb kBanuduKaum — 6)
[IpodeccronanbHbIi cTangapT
40.104 «Cnenuaiuct 1o
U3MEPEHUIO TapaMeTPOB U
Moau(HUKAIIIU CBONCTB
HAHOMAaTEPHAJIOB M HAHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M




5. cbop Hay4HO-
TEXHUYECKOH MH(pOPMALUH 110
TCMATUKC DKCIICPUMCHTOB JJIs1

COCTaBJICHUS 0030pOB,
OTUYETOB u HAYYHBIX
nyonuKamuii,  ydactue B

COCTaBJICHUHN OTYCTOB 10
BBITTOJTHCHHOMY 3aJ1aHUIO.

JOJIIOBEYHOCTHU

MuHucTepeTBa Tpyia U COLUAIbHOU
3ammThl Poccuiickon denepanuu ot
«7» centa6ps 2015 r. Ne 593H.

C: CoBepI1ieHCTBOBaHHUE MPOIIECCOB
U3MEPECHUM MapaMeTpoB U
Moau(UKAIIIU CBOMCTB
HAaHOMAaTEpHaJIOB U HAHOCTPYKTYP
(ypoBeHb kBanubuKamm — 6)




B pe3ynbrare u3yueHus: AMCUUILTUHBI CTYJEHT OakajaBpHuara JOKEH:

3namu:

- TUMIBl MAarHUTHOTO YIOPSAOYEHHUS] W KIACCU(PHUKALMI0O MarHUTOYIMOPSI0OYEHHBIX
MaTepUasoB;

- OCHOBHBIE XapaKTEPUCTUKH (Peppo- U pepprUMarHUTHBIX MAaTEPUAIIOB;

- CBSI3b MAaKPOCKOMWYECKUX MArHUTHBIX XapaKTEPHUCTUK C BHYTPEHHEH CTPYKTYpoi
MaTepuania;

- CYIIECTBYIOIIME W  MEPCIEeKTUBHBIE  O0JIACTH  MPUMEHEHHS  MarHUTHBIX
HAaHOMAaTEpHAaJIOB;

- CIIOCOOBI TOYYCHHSI OCHOBHBIX THIIOB MAarHUTHBIX HAHOMATEpUAJIOB M OCOOECHHOCTHU
BBIOOpA MeTO1a JIsl 00ecreueHrs TpeOyeMbIX MAarHUTHBIX CBOMCTB;

Ymemns:

- TEOPETUYECKH  OIEHMBaTh MarHUTHBIE  XapaKTepUCTUKU HOBBIX  (deppo- U
(beppUMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIACCOB;

- MPOU3BOIUTh OOOCHOBAHHBIM BBIOOP COCTaBa, CTPYKTYPhl M CrHoOco0a TOJYyYCHHS
MarHUTHBIX HAHOMATEPHUAIIOB JIJIs KOHKPETHBIX 00JIaCTe MPUMEHEHUS;

- IPOBOJUTh AHAJIN3 MAarHUTOMETPUYECKHX HCCIENOBAaHUNH U COMOCTaBICHHE HX
PE3YNIBTaTOB C COCTABOM U CTPYKTYPOU HCCIIEIOBAHHBIX MATHUTHBIX HAHOMATEPHAJIOB;

- IPUMEHATh TEOPETHYECKHE 3HAHMS B O0JACTM MarHeTU3Ma HaHOMaTepuajioB MJis
pEIICHUs HWCCIEeNOBATeNbCKUX M MPUKIANHBIX 3a7a4, B TOM YHCI€ B OONACTH HAyKd O
HaHOMaTepHajiax U HAaHOTEXHOJOTHH.

Braoems:

- HaBbIKaMH TMOJTyY€HUsI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPUAIIOB;

- METOJIOJIOTHYECKUMHU TOJIXOJJaMU M HABBIKAMH BBISBICHUS B3aUMOCBSI3€H CTPYKTYPHI,
CBOMCTB M TEXHOJIOTHH MOJTYYECHHUS] MArHUTHBIX HAHOMATEPHAJIOB;

- HaBBIKAMU OCBOCHHUS W TPHUMEHEHHUS HOBBIX METOJOB HCCJIENIOBAHUS MArHUTHBIX
CBOWCTB HAHOMATEPHUAJIOB.

3. OFbEM JUCHUILIMHBI U BUJIbl YYEBHOMN PABOThHI

Bit yueHoii pagoThI O0bemM TUCUUIIMHBI
3E Akan. 4. | Actp.u
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
B T.4. B opMe NPaAKTUYEeCKOM MOATOTOBKM: 0,11 4 3
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ausatus (I113) 0,44 16 12
B T.4. B )opMe MPAKTHUUECKOU IMOATOTOBKH: 0,11 4 3
JlaGopatopusbie padotsl (JIP) - - -
CamocTosiTesibHasi padoTa 1,67 60 45
KonTakTHas camocrositennbHas paboTa 0,2 0,15
1,67
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 598 44,85
Buabl KOHTpOJIA:
3auem + +
KonTakTHas paboTa — MpoMexyTouHas aTTeCcTalus - -
Buja uTOroBOro KOHTpOJIs: 3auer




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgeapl IMCOUMIIIMHLI U BUABI 3aHATHI

AxaneM. yacos

E Paznen qucnumInHbL B T.4. B Tpak. B T.4. B Cam.
< Bcero dopm. np. Jlekumnu 3. dopm. np. pabota
noJ. NnoJ.
1 OcCHOBBI MarHeTu3Ma U TEOPUU MarHUTHOTO 3 i ] 4 i 20
YIOPSIA0YECHHUSI
1.1 | OcHoBBI pu3uKH MarHeTusmMa. MaraeTusm aToMoB U 7 i ) i i 5
MOHOB
1.2 | /Ina- u mapamMarseTu3mM. MarHuTHoe yrnopsijoueHue 9 - 2 2 - 5
1.3 | Teopus MonexynspHOro nois. PpycTpupoBaHHbIE 7 i ) i i 5
CUCTEMBbI
1.4 | MarauTHas aHU30TPONMS U MATHUTOCTPUKLIMS 9 2 2 5
2 Tumbl MAarHUTHBIX HAHOMATEPUAJIOB M 00JaCTH MX 39 ) 13 6 ) 20
MIPUMEHEHHUS
2.1 OCHOBHBIE MarHUTHBIE MAaTEPHUAIIBI 10 3 2 5
2.2 JlomeHHast CTpyKTypa U OJTHOJOMEHHOCTb 8 - 3 - - 5
23 [Ipolieccbl HAaMarHMYKMBAHMUS 9 - 3 2 - 4
2.4 CynepnapamMaraeTu3M U MarHUTHBIE KUJIKOCTH 12 2 4 2 2 6
3 B3aumonelicTBue HaHOMaTEPHUAJIOB C 37 ) 1 6 ) 20
AJIEKTPOMArHUTHBIMHU MOJIIMA U METOJIbI MCCIIEIOBAHUS
3.1 MarHuTHbIE pe30HAHCHI U MArHUTOOIITUYECKHE 10 ) 3 2 ) 5
SIBJICHUS
3.2 MarsHuTossieKTpudecKue siBjeHus. MarauTHsie 10 i 3 ) i 5
TeTEPOCTPYKTYPHI
3.3 Co3aHne MarHUTHBIX NOJEN 6 - 2 - - 4
34 HccnenoBanne MarHUTHBIX HAHOMATEPHUAJIOB 11 2 3 2 2 6
Bcero yacos 108 4 32 16 4 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pa3znen 1. OcHOBBI MAarHeTH3MAa M TEOPUMU MATHUTHOTO YIIOPSIA0YEHUSI

OcHoBbl (pu3ukun marHerusma. MarHeTusM aToMOB M MOHOB. OCHOBHBIE MOHSTHS.
Knaccudukanus BemecTs Mo OTHOUICHUIO K MarHUTHOMY Moyt0. COUHOBBIA U OpOUTATBHBIN
MarHuTHble MOMEHTHI. OpOutanbHOe BhIpOXkAcHHE. [lapamarHeTusm coeguHenuit d- u f-
3JIEMEHTOB, ITapaMarHeTU3M 3JIEKTPOHOB IIPOBOJUMOCTH.

JAna- u mapamarnHeru3m. MaruutHoe ymopsinodenwe. Kiaccruueckue M KBaHTOBO-
MEXaHMYECKHe TPAKTOBKM JWa- W mapamarHetusma. 3akoH Kropu-Belicca. OOmeHHOE
B3aumojeiicteue. Mopnens [aiizenOepra-/{upaka-Ban-®neka. MexaHu3mMbl OOMEHBI, THIIBI
oOMeHa, mpuMepbl OOMEHHBIX KiIacTepoB. TUNBI MarHUTHOro ymopsimoueHus. CroHTaHHas
HaMarHWYeHHOCTh. MarHuTHBIA MOMEHT B (heppo- u heppuMarHeTHKax.

Teopuss MousekyasipHoro mnoas. PpycrpupoBaHHble cucTeMbl. IIpencrasienus
TEOpUU  MOJEKylsapHoro mojsa Belicca. TemmnepaTypHble  3aBUCMMOCTH  MarHMTHOM
BOCIIPHMMYHMBOCTH (eppo-, aHTH]eppo- U (GepprUMarHeTUKOB. TepMoauHaMuyecKas Teopus
MarHuTHOro ynopsnodeHus Jlannay. Bxnag MarHMTHOTO YHOpPSIIOYEHUS B TEIIOEMKOCTb.
OpycTpalys CIUHOBBI B TUIOCKUX CTPYKTYpax U KyOW4ecKuX aHTu(GeppoMarHeTukax.

MarHuTHasi aHM30TPONUS M MATrHMTOCTPUKIMA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKPUCTAIIMYECKass aHW30TPOIUs, OOMEHHAash MarHUTHAas
aQHU30TpONMUs W aHu30Tponus (opmbl. MarHuTHble CBOMCTBA AHU3OTPOINHBIX HAHOYACTHII.
Marnuroynpyroe  B3aUMOJEHCTBHE, MAarHUTOCTPUKLIMA. Maruurocratuyeckass OHEpPIrHs,
pa3MarHu4uBaroIIee noJe. Crna0wrii dheppoMarseTusm. [Ibe30MarHuTHBIN u
MarHUTORJIEKTPUIECKHI (D (PeKT.

Pazgen 2. Tunbl MATHUTHBIX HAHOMATEPHUAJIOB U 00JIACTH UX MPUMEHEHUS

OcHOBHbIE MArHUTHBIE MaTepuajbl. MHOrooOpa3ue MarHHTHBIX XapaKTEPUCTUK,
MarHuTHasg CHUMMETPHs, MYJIbTH(QEPPOUKH. MarHuUTHBIE XapaKTePUCTHKU U MPUMEHEHHE
METaJUIOB TPYMIbl >K€Je3a M UX CIUIaBOB. MarHuTHbIE XapaKTEpUCTUKH U MpPUMEHEHUE
peAKO3EMENbHBIX METaIOB U UX ciiaBoB. OkcuaHble GeppuMarHeTUku (QeppuThl IINMUHEIH,
teopust Heernst, pepputhl rpaHaThl, reKcaroHanbHble (heppUTHI.

JloMeHHasi CTPYKTypa W OJHOAOMEHHOCTb. Teopusi MHKpomarHetusMma. [JomeHHas
CTPYKTYypa, TpaHUIbl JOMEHOB. BoOpTekcHble CTPYKTYphl B MarHUTOMSTKHUX Marepuaiax.
JloMeHHass CTPYKTypa OJHOOCHBIX (EeppOMarHeTUKOB B OOBEMHOM, TOHKOIIJICHOYHOM U
HAaHOpPa3MEpPHOM COCTOSIHMM. IloBeneHMe OJHOMOMEHHBIX 4YacTUIl B MAarHUTHOM IIOJIE.
Penakcauyss HaMarHU4EHHOCTH.

IIpoueccsl HamMarHuuuBanusi. HamarnuuuBaHue OJHOJOMEHHBIX YaCTUIl (MOJEIb
Croonepa-Bonbdapra). Ilone anumszorpormmm. Ilporiecc HamarHWUYWBaHWS, CTAOMIM3AIUS
MAarHUTHOTO COCTOSIHUSI U ITUHAMUYeckue 3PeKThl mporecca HamarnnyuBaHus. OcoOeHHOCTH
HaMarHM4YMBaHUs TOHKHX IJIEHOK U HAHOYACTHIL.

CynepnapamMarHeTu3M W MarHuTHbIe JKMJAKOCTH. BHyTpeHHuUNI W BHEMIHHUN
cynepnapaMarietusm. Temneparypa OgokupoBku. OleHKa pa3MepoB HAHOYACTHI] M0 JAHHBIM
MarHuTHOM BOCHPUUMYHMBOCTH. OCHOBHBIE XapaKTEPUCTUKHU AUCHEPCUA MArHUTHBIX YACTHII.
VYcioBusi yCTOMYMBOCTM MAarHUTHBIX JKkUIKocTed. [loBegeHMe MarHUTHOM JKHAKOCTH B
HEOJTHOPOJHOM MAarHUTHOM TII0JI€, OCHOBBI (epporuapoanHamMuku. [loBegeHne MarHUTHBIX U
HEMAarHuTHBIX YacTUIl B MarHUTHOW >KUJIKOCTH B MAarHMTHOM IIOJI€: MArHUTHAs JIEBUTALUS U
paszieneHue MaTepuasoB MO TUIOTHOCTH. OCHOBHBIE TNPUMEHEHHS MAarHUTHBIX JKUJAKOCTEH:
MarHuTHas cenaparus, MarHUTOKHJIKOCTHBIE YIUIOTHEHHS], MarHUuTOXHUIKOCTHBIE
aMOPTU3ATOPHI U AeMII(EPHI.

Pazgen 3. B3aumopgeiicTBMe HAHOMATEPHAJIOB € JJIEKTPOMATHHTHBIMHM MOJAMHU H
MeTObl HCCICA0BAHUSA

MarHuTHble Pe30HAHCbl M MATrHMTOONTHYEeCKHe siBJeHHsA. OCHOBBI TEOpPUH
MarHUTHBIX PE30HAHCOB. OJIEKTPOHHBIA MAapaMarHUTHBIM pe30HaHC. SIepHbII MarHUTHBIN
PE30HAaHC — OCHOBBI METOJA, CIHUH-CIIMHOBAas M CIUH-PEIIETOYHAsl pEJaKcalusi, MPUHLUIIBI
SIMP-tomMorpaduu ¥ HCHONB30BAHME HAHOYACTUI[ B KauyeCTBE KOHTPACTHBIX AarcHTOB.
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®deppoMarHuTHEIN pe3oHaHC. PeppUMarHUTHBIN pe3oHaHC. AHTHU(EPPOMATrHUTHBIA PE30HAHC.
BiistHue CTpPYKTypbl M MarHUTHBIX CBOMCTB Marepuajga Ha PE30HAHCHYIO YacTOTy IpH

€CTECTBEHHOM (EppPOMArHUTHOM pe30HaHCE. MAarHUTOONTHYECKHE SBIECHUA — 3(PGhEKTs
@apanes u Poxra, r3pdext Keppa.
MarHuTodjieKTpuyecKue SIBJICHHUSI. MarHuTHble reTepoCTPYKTYPHI.

Marnetocomnportusienue u 3pdexkt Xosuia. COUH-pa3ynopsI0U€HHOE PACCESTHUE AJIEKTPOHOB,
AQHU30TPOMHOE MarHeTOCOMPOTUBIICHHE, KOJIOCCAIbHOE MarHETOCONPOTHUBIICHUE, MJIAaHAPHBIN U
aHoManbHbli  3¢ddexTsr Xomma. MarHuTHele CBOMCTBa TOHKMX IUIEHOK. OcoOeHHOCTH
OOMEHHOTO W KOCBEHHOTO OOMEHHOIO B3aUMOJICHCTBUN B TOHKOIUICHOYHBIX MAarHUTHBIX
rerepocTpykrypax. CHOUHOBbIE TOKM, MOJENb JBYX TokoB Mortra. ['mranrckoe
MaraerocornporupieHue. CHHHOBBIE BEHTUIM M CHOUHOBBIE GWIBTPHL. TyHHENIbHOE
MarHeTOCOIPOTUBIICHUE. Y CTPONCTBA XpaHEHHsI HH(POPMAIIMK Ha OCHOBE MarHUTHBIX CPe]l.

Co31anue MarHuTHbIX moJieil. CriocoObl CO37aHUsI OJHOPOAHBIX MArHUTHBIX TOJIEH U
noneit TpeOyemoil koHpuryparuu. BO3MOXKHOCTH W OTrpaHUYCHHS TPU HCIIOJIB30BAHUU
BO3JIYIITHO-OXJIAXKIAEMBIX COJICHOMAOB W Karymiek [enpmronena. [luwmmaaper XamOaxa.
DONEeKTPOMAarHuThl — TMPUHLUN JACUCTBUS U OrpaHUuYeHUs. BO3MOXKHOCTM M OrpaHUYEHUs
UCIIOJIb30BAaHUSl TOCTOSIHHBIX MAarHutoB. (CBEpXMpOBOJIALINE COJCHOUABI. BUTTEpOBCKHE U
rUOpUAHBIE MarHUTHL. VIMOynbCHAsh TEXHUKA CO3JaHUS MAarHUTHBIX TOJEH M CIOCcO0 CHKaTus
MarHUTHOTO TIOTOKA.

HccnenoBanue  MarHUTHbBIX  HaHoMaTepuasoB. McciemoBanue — AuQpaKIuH
PEHTT€HOBCKUX Jy4deil 1 HeUTpOHOB. CEKTPOCKOMMS MarHUTHOT'O PEHTT€HOBCKOTO TUXPOHU3MA.
EXAFS u XANES cnekrpockonus. CrnekTpockonus ramma-saepHoro pesonanca (3¢ dekra
Meccbayspa) u wucrnoiab3oBaHue MeccOaydpocKoi CHEKTPOCKONUU ISl MCCIEAOBaHUS
MarHuUTHBIX MarepuanoB. lccienoBaHve MarHUTHBIX MaTepuajioB Ha JOMEHHOM YPOBHE:
JJIEKTPOHHAsT MHUKPOCKOMUS, CKAaHUPYIOIas 30HAO0Bass MUKPOCKOIMHS ¢ MarHUTHBIMHM 30HIaMH,
MHUKpOCKOmUs H  crekrpockonus >(dexra Keppa. HWcecnenoBanune MaKpOCKOMHMYECKUX
MarHUTHBIX  XapakTepucTuk:  Beckl ~ Dapaned,  HKCTPAKIUOHHbIE  MarHUTOMETPHI,
BuOpomaraeromerp, SQUID-marautomeTpusi. OcoOeHHOCTH BHIOOpA METO/1a UCCIIEIOBAHMUS.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHHWA JUCIIUITJIMHbI

Ne B pe3ynbprare 0CBOCHUS JUCLUIUIMHBI CTYICHT JIOJKEH: Pazlzl el Paa:zﬂen Pas?’/:[eﬂ
3HaTh:
l |- THIIBI MArHUTHOTO YIIOPSIOYCHUS U KJIACCH(UKAITUIO MATHUTOYITOPSIOYCHHBIX MaTEPHAJIOB; + +
2 |- OCHOBHBIC XapaKTEPUCTHKHU Peppo- U PeppPUMarHUTHBIX MaTCPHAIIOB; + +
3 |- CBsI3b MAKPOCKOITUYECKUX MATHUTHBIX XapaKTEPUCTHK C BHYTPEHHEH CTPYKTYpOI MaTepHaa,; + +
4 |- cymecTByroluUe U MEPCICKTUBHBIC 00JIACTH MPUMEHEHHUS] MATHUTHBIX HAHOMATEPUAJIOB; +
5 - CHOCO6H nonyqumI OCHOBHBIX THUIIOB MAarHUTHBIX HaHOMaTepI/Ia.HOB nu OCOGGHHOCTI/I BH60pa MeToaa HJIst +
oOecrieyeHus TpeOyeMbIX MarHUTHBIX CBOICTB;
YMeTh:
¢ |~ TCOPETHYECKH OUCHMBATh MarHMTHbIC XaPaKTEPUCTHKM HOBBIX dbeppo- u hepprUMarHUTHBIX MaTEPHAIIOB n n
OCHOBHBIX KJIACCOB;
7 |~ TPOU3BOAUTH 00OCHOBaHHBIM BBIOOP COCTaBa, CTPYKTYpbl M Croco0a TIOJy4eHUs MarHUTHBIX n
HaHOMATEPHAJIOB JUIsl KOHKPETHBIX 00J1acTel MPUMEHEHNS,
8 - HpOBO,Z[fITL aHaJIn3 MaFHHTOMeTqueCKHX I/ICCJIC,Z[OBaHI/Iﬁ 1 COITOCTABJICHUC UX pe3yanaT0B C COCTaBOM U + +
CTPYKTYPOM MCCIEJOBAHHBIX MATHUTHBIX HAHOMATEPHAJIOB;
— TPUMEHATh TEOPETHYECKWE 3HAHWS B O00JIACTH MarHeTU3Ma HaHOMAaTepHANIOB JUIsl  PEHICHUS
9 |uccrnenoBaTeNbCKUX W NPUKIAJIHBIX 33734, B TOM 4YHCIE B OOJIACTM HAyKH O HAHOMAarepuaiax | + + +
HAHOTEXHOJIOTHH;
Baagern:
10 — HaBbIKAMHA HOJIy‘-IeHI/ISI OCHOBHBIX KJIACCOB MAarHuTHBIX HaHOMaTepI/IaJIOB; +
|] |~ METOMONOTHYECKHMH MOJXONAaMH M HABBIKAMH  BbISBICHUS B3aMMOCBSI3EH CTPYKTYpbl, CBOHCTB U n n +
TCXHOJIOT'NHU HOHY‘IGHI/ISI MAardmuTHBIX HaHOMaTepI/IaJIOB;
1 2 — HaBbIKAMH OCBOCHUA nu HpI/IMeHeHI/ISI HOBBIX METOA0B HUCCJICO0OBAaHUSA MAardmuTHBIX CBOﬁCTB +
HAaHOMATEPHAJIOB;

B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT A0JI’KeH NPHOOpecTH cieaymme npogecCHoOHATIbHbIE KOMIIETEHIMHA U HHANKATOPBI UX
JOCTHKEHUS:

\Kon u HauMmenoBanue IIK | Kox u HaumeHoBanne nuHaukaropa nocruxenus IK
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13

14

IIK-1 CriocoGeH mporHo3upoBaTh BIUSHUE
MUKPO- U HaHO- MaciiTaba Ha MEXaHUYECKHE,
buznyeckue, XMMUYECKUE U IpyrHe CBOMCTBA
BCIICCTB U MATCpUAJIOB

— IIK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH U
IpUMEpbl BIMAHUSA MHUKPO- M HaHO- Macutaba Ha
MeXaHU4ecKue, (u3nYeckne, XUMHUYECKHUE U Jpyrue
CBOICTBA BEIIIECTB Y MATEPHUAJIOB

— IHK-1.2 Ymeer nporHo3upoBaTh BIUSHUE MHUKPO- U
HaHO- MacmTaba Ha MeXaHWueckue, (Qu3ndecKue,
XUMHUYECKHE U APYTUe CBOMCTBA BELIECTB M MATEPHAIIOB

— IIK-1.3 Brnageer MeTo1aMu OLEHKH BIIMSIHUS MUKPO-
W HaHO- MacmTaba Ha MexXaHW4eckue, (Qu3nyecKue,
XUMHNUYCCKHUC U z[pyrne CBOﬁCTBa BCIICCTB U MaTepI/IaJ'IOB

16

17

IIK-3 CriocoOeH mpuMeHsATh OCHOBHBIC THITHI
HaHOMAaTEPHAJIOB U HAHOCUCTEM
HEOPraHWYECKOW M OpraHUYECKON MPUPOIbL,
BKJIFOYasA HAHOIIJICHKU U
HAHOCTPYKTYPUPOBAHHBIC TOKPHITHS, BIIAJEET
HaBbIKaMU 135160pa 9TUX MAaTCPUAJIOB IJIA
3aJJaHHBIX YCJIOBUN IKCILTyaTalliu C YYETOM

TpeOOBaHUI TEXHOJIOTUYHOCTH, SKOHOMHUYHOCTH,

HaACKHOCTH U OJOJITOBCYHOCTH

— IHK-3.1 3HaeT OCHOBHbIE (HUIUKO-XUMHUYECKHE,
9KCIUTyaTallMOHHBIE U TEXHOJIOTNYECKHE XapaKTEPUCTUKU
HAaHOCTPYKTYPHPOBAHHBIX MaTEPHAJIOB

— NK-3.2 VYmeer mnpuMeHsATh  HH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJOIMU I cOopa M aHaiIu3a
TEXHUYECKOH  MH(poOpMalMM 1O  WHHOBAI[MOHHBIM
pa3paboTkam B obnactu MOJTYYCHUS
HaHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA

[IpeaycMoTpeHBl TTpakTUUECKHE 3aHATHs oOydaromerocs B OakajgaBpuare B o0beme 16
akaj. 4.

HpI/IMe HBIC TCMBI ITPAKTUYCCKUX 3aHATHH 110 JUCHUITIIINHE.

Ne /it Ne pasnena TeMbl MpaKTUYECKUX 3aHITUH Yacer
JUCIUILTAHBI
1 1 MarsuTtHoOe ynopsiioueHue B Marepuanax 2
2 1 MaruutHasi aHU30TPONMSI U MATHUTOCTPUKIINS 2
3 2 OcCHOBHBIE MarHUTHBIE MAaTEPHUAJIBI 2
4 2 JloMeHHasi CTpyKTypa ¥ MPOIeCChl HAMArHUYMBAHUS 2
5 2 CyneprniapamarHeTu3M U MarHUTHBIE JKUIKOCTH 2
6 3 MarauTHble pe30HaHChl 1 MArHUTOONTUYECKHE )
SIBJICHUS
7 3 MarHuTo3JIeKTPUIECKUE SIBICHUS 2
8 3 HccnenoBanne MarHUTHBIX HAHOMATEPUAJIOB 2

6.2. JlabopaTopHble 3aHATHS

JlaGopaTOpHbIf MpakTHKyM TO JUCHUIUIMHE <«MacHummnsle HAHOMAMEPUATIbL
VY4eOHBIM IJIAHOM HE MPESYCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

Paboueit mporpammoit qucturiuHbl «MazHummnsle HaAaHOMamepuapl» TPEAYCMOTPEHA
caMmocTosiTeNbHas paboTa cryzneHTa OakanaBpuata B oObeme 60 u. CamocrosrtenbHas pabora
MPOBOAMTCS C IEJIbIO YIITyOJIeHHs 3HAaHUH MO AUCUUILINHE U MIPeycMaTpUBaeT:

- O3HAaKOMJICHHE U MpPOpabOTKy PpPEKOMEHIOBAHHOW JUTEPaTypHl,
paboTy C SIEKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMH, BKJIOYas MEpPEBOIBI
nyOoJIMKanuii U3 Hay4YHBIX JKypHaJloOB, LUTHUPYyeMbIX B 0azax Scopus, Web of
Science, Chemical Abstracts, PUHII;

- MOCEIIEHUE TEMAaTUYECKUX CEMHHAPOB;

- yuactue B cemuHapax PXTY um. . MenneneeBa no temaTuke
JTUCLUTUTMHBL,

- MOJMOTOBKY K BBIMOJIHEHHIO KOHTPOJBHBIX PadOT MO Marepuairy
JIEKIIMOHHOTO KYypca;

- BBITNIOJIHEHHE Keiic-3a/1aHusl.

[TnanupoBaHre BPEMEHH Ha CaMOCTOSTEIbHYIO PabOTy, HEOOXOAMMOro Ha HU3y4YCHHE
TUCIUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BECh [MEPHOJ H3Y4YCHHS,
npeaycMaTpuBas MPH 3TOM PEryisipHOe IMOBTOPEHHE NpOMIeHHOro marepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBI Ha JIEKLIUSX, HEOOXOAMMO pETryJspHO JIOIMOJHATH CBEICHUSMHU U3
JUTEPAaTypHBIX HCTOYHMKOB, TIPEACTaBICHHBIX B pabodeid mnporpamme. [Ipu pabore ¢
YKa3aHHBIMH MCTOYHHMKAMH PEKOMEHAYETCSl COCTaBJISATh KpAaTKUM KOHCIEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUIeCKUX TaHHBIX UCTOYHHKA.

8. MIPUMEPBI OLIEHOYHBIX CPEJICTB JJIs1 KOHTPOJISI OCBOEHMS
T CHATIIAHBI

COBOKyHHaSI OIICHKAa CKJIAABbIBACTCA H3 OLCHKH 3a BBIIIOJIHCHUC MPOBCPOYUYHBIX TCCTOB
MOCJIC JICKIIMOHHBIX 3aHATHUS (B COBOKYIMHOCTH He Oojiee 20 6aioB), OIIEHKH 3a BBIMOJIHEHUE 3
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KOHTPOJIBHBIX PaboT (MakcMMalibHash OICHKAa Kaxaou padboTbl — 20 OamioB) W OICHKH 3a
BBITIOJIHEHHE KEWC-3aJaHuUsl.

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoTHhI.

Brinonnenue pegepaTuBHO-aHATUTUYECKUX pabOT MO JUCHUIUIMHE HE IPETYCMOTPEHO.

8.2. HpHMepr KOHTPOJIBHBIX BOIIPOCOB IJIfl TEKYHICIr0 KOHTPOJH OCBOCHUA TUCIHUILJIMHBI

JIJst TeKyIero KOHTPOJIS MPEAYCMOTPEHO 3 KOHTPOJIBHBIX pabOThl M BBITOJTHEHUE KEHC-
3amanus. MakcuManbHas OlEHKa 32 KaXIYI0 KOHTPOJIBHYIO paboTy coctaBiser 1mo 20 6amios.
MakcumanbHas OLlEHKA 3a BBIIIOJIHEHME KeHc-3amadus cocTasirsieT 20 0auIos.

IIpumepsl BONPOCOB K KOHTPOJLHOW padore Ne 1. MakcumajibHasi OLEHKAa —
20 6asnoB. KontponpsHast pabora Nel mpencrasisier co0oif Habop U3 24 TECTOBBIX 3aJlaHHM,
3aTparuBaroOIINX TEMBI, PACCMOTPEHHBIE B paMKax pa3zea.

[Tpumepsl BOIPOCOB KOHTPOIBHOM paboThl Ne 1:
1) B cmygae GeckoHeuHO# TUTaCTHHBI (IEPIICHANKYIISIPHON OcH 7)) pa3MarHUYMBAIOIINE
(axTOpHI IO OCSM PaBHBI:
a) Nx=Ny=1,Nz=1/2;
0) Nx=Ny="2,Nz=0;
B) Nx=Ny=0,Nz=1;
r) Nx=Ny=Nz=1/3.
2) [TapamaraeTusm onpeaenseTcs:
a) B3aMMOJICHICTBUEM I10JIS1 C MArHUTHBIM MOMEHTOM OTAEJIBHOTO aTOMa;
0) CIUH-OPOUTAILHBIM B3aUMOJICCTBUEM;
B) CBEpXOOMEHHBIM B3aUMOJICHCTBUEM;
T') B3aUMOJICHCTBUEM IOJIsI ¢ MArHUTHBIM MOMEHTOM aTOMHOTO SIIpa.
3) MarauTHbIH MOMEHT aroma (HOHa)...
a) ompeenseTcs KOJIMUYEeCTBOM HE CIIAPEHHBIX JIEKTPOHOB;
0) 3aBUCHT OT TEMIIEPATypPHI;
B) 3aBUCHUT OT XapakTepa CIUH-OPOUTAITHHOTO B3aUMO/ICHCTBHSI;
I') 3aBUCUT OT MAarHUTHOM BOCIPUUMYHMBOCTH MaTepHaa.
4) JlnamaraeTr3M BO3HUKAET B PE3yJIbTATE:
a) CBepXOOMEHHOT'0 B3aMOJICHCTBHS;
0) nenyxuuu;
B) 0OOMEHHOT'O B3aMMO/ICHCTBHS;
') UHIYKIIHH.
5) Ces3p Paccena-Caynnepca:
a) CIIMHOBBIE U OPOUTATILHBIE MOMEHTHI 3JIEKTPOHOB CKJI/IbIBAIOTCS IO OTAEIBHOCTH, a
II0CJIE B3aUMOJENCTBYIOT;
0) cnuHOBBIE ¥ OPOUTATBHBIE MOMEHTHI AIEKTPOHOB CKJIAJIBIBAIOTCS 110 OTJAEIBHOCTH U
HE B3aUMOJICUCTBYIOT;
B) CIIMHOBBIN M OpOUTANBbHBIII MOMEHTHI aTOMa HE CBS3aHBI;
I') CHMHOBBINA 1 OPOUTAIBHBII MOMEHTHI AJIEKTPOHOB B3aMMOICHCTBYIOT MEXKIY COOO0H, a
3aTeM CKJIaJIbIBAIOTCA.

IIpumepsl BONMPOCOB K KOHTPOJbHOH padore Ne 2. MakcumajbHasi OIEHKa —
20 6anaoB. Konrponbnas padora Ne 2 mpencraBnser cob6oii Habop u3 30 TeCTOBBIX 3alaHHIA,
3aTparuBaroOINX TEMbI, PACCMOTPEHHBIC B PaMKaxX pa3zeia, a TakkKe CIy)Kallue 3aKpeIruIeHHIO
paHee IpoiIeHHOT0 MaTepuaa.
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1) CynepnapamarHeTU3MOM Ha3bIBAIOT:
a) OBICTPBIN POCT MATHUTHOW BOCIIPUUMYHUBOCTH BHIIIIE TEMIIEPATYPhI OJIOKHPOBKH;
0) rMraHTCKOE 3Ha4€HHE MarHUTHOTO MOMEHTA XapaKTEpHOE JIJIsl aTOMOB TaJ0JINHUS;
B) MICUE3HOBEHNE MAarHUTHOH YIOPSIOUYEHHOCTH NIPU BHICOKUX TEMIIEpATypax;
T') pelaKcanuio KOAPIUTUBHON CHIIBI YacTuIll (peppo-/GpepprumMarHeTrka;
1) peraKcalnio HaMarHM4eHHOCTH YacTull peppo-/GpeppuMarHeTuka.
2) BpoyHOBCKas penakcaius CBsi3aHa C ...
a) ocliabJieHneM CTUH-OPOUTaTHLHOTO B3aNMOICHCTBHS;
0) ckammBaHUEM (HEKOJUIMHEAPHOCTHIO) CIIMHOB aTOMOB Ha TIOBEPXHOCTH YaCTHII,
B) OJTHOBPEMEHHBIM IIEPEBOPOTOM CITMHOB MMapaMarHUTHBIX HOHOB;
') BO30YXXJIeHUEM MarHOHOB (KBaHTOB CITMHOBBIX KOJICOaHU);
1) BpallleHHeM MarHUTHON HAHOYACTHUIIBI.
3) Kakum MeTo/10M Halie BCEero Moy4aroT HAHOYACTULIbI MATHETUTA JIsl MAarHUTHBIX
KUJKOCTEN?
a) COHOXUMHUYECKUN METOT,
0) METO/1 TEPMUYECKOTO Pa3I0KEHUSI OPTaHUYECKUI COSTMHEHHI Kele3a;
B) METOJ] OKHCIUTEIbHOMN MepEeKPUCTAIUIM3ALUH 0CaIKa THIPOKCHUIOB JKee3a;
T') 30J1b-T€JIb METOI;
1) METOJT COOCaXKICHUSI.
4) ObpazoBaHue JOMEHHOM CTPYKTYpHl B MArHUTHBIX MaTepHajax BbI3BaHO:
a) CTpeMJIEHUEM CHCTEMBI K YMEHBIICHUIO TOBEPXHOCTHOM SHEPTUH;
0) CTpeMJICHHEM CUCTEMBI K YBEIHMUCHUIO MMOTCHIIMATFHOU SHEPTUH;
B) CTPEMJICHHEM CHUCTEMbI K YMEHBIIICHUIO BIUSHUS Pa3MarHUYUBAIOLIUX MOJIEH;
') CTPEMJICHUEM CHCTEMBI K TIOACPKAHUIO TEPMOIMHAMUYECKOTO PAaBHOBECHS.
5) MarauTtHasi BOCIPUUMYUBOCTh MAarHUTHOM JKUJIKOCTH 3aBUCHT OT ...
a) 00BEMHOM 0N 1 HAMarHMYEHHOCTH HACHIIIEHUSI MATHUTHOM (ha3br;
0) BA3KOCTH KUAKOM OCHOBBHI M TEMIIEPATYpPbl OKPYKAIOILIEN CPEIbL;
B) BSI3KOCTHU KHUJIKOW OCHOBBI U HAMIPSDKEHHOCTH MarHUTHOTO TIOJIS
T') SHEPTUH MEXYaCTUYHBIX B3aUMOICHCTBUIA;
1) TEMIIEPATYPHI OKPY>KAOIIEH CPEeIbl.

IIpumepsl BONMPOCOB K KOHTPOJBHOH padore Ne 3. MakcumajibHas OLGHKa —
20 6amnoB. KontponsHas padora Ne 3 mpencraBiser co6oit Habop u3 40 TECTOBBIX 3a/JaHHM,
3aTparuBaroIIUX TEMbI, PACCMOTPEHHBIE B PaMKax pasjiena, a TaKKe CIy)Kallhe 3aKperyIeHUIO
paHee IpoiIeHHOr0 MaTepuaia.
1) MakcuManbHasi HHIYKIIHS, CO3/1aBaeMast B CBEPXIIPOBOISIINX COJICHOUIAX, COCTABIISIET. .

a) 20-25 Tu;

6) 100-150 Tux;

B) 2-5 T,

r) 1-2 Tm;

1) 35-40 T
2) "BerpeuHoe" BKIIIOYEHHE KaTYIIEK, aHAIOTHYHBIX KaTyIikaM [ enbMrobia ooecreunBaet. ..

a) OJTHOPOJHYIO HAMArHUYEHHOCTh (PEPPOMATHUTHOTO CEPIICUHUKA;

0) moxy4eHue OAHOPOAHOTO MarHUTHOTO TOJIS;

B) CHUKEHHOE MTOTPEOJICHNE )KUKOTO T'eJINs CBEPXITPOBOIAIIMMU KaTYIIKaMU;

I') OJIy4YEeHUE OAHOPOAHOTO IPAJMEeHTAa MATHUTHOTO MOJIS;

1) yBEIIMUEHUE HAIPSYKEHHOCTH MarHUTHOT'O 1OJIs B 00JIACTH MEXy KaTyIKaMu.
3) HaunbGonpmeit nHayKInMei HachIeHNus CPeaH BCeX MaTepralioB obnanaer ...”7

a) MIO-METaJLT;

0) mepMeHIIop;

B) (haiftHMeET;

I') XallepHUK;
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1) JKeJe30.
4) BHemHss1 MarHUTHAs BOCIPUUMYUBOCTh COBPEMEHHBIX MAarHUTOMSTKAX MaTepPHAIOB
OTIpeIeNeTCs MPEUMYILECTBEHHO. ..

a) HAMAarHMYEHHOCTHIO TAKMX MaTEPUAJIOB;

0) anuzoTponuei HopMbI;

B) KOOPLUUTUBHON CUJION TaKUX MAaTEPHAJIOB;

') pa3MarHUYMBAOIIMMU (akTopaMu (HOPMBI;

1) MArHUTOKPUCTAJUTMYECKON aHU30TPOIUEH.
5) MakcumanbHbIe BETHYUHBI MATHUTHOW WHIYKIIUH, CO3/IJaBAEMOM B TTPOBOIAIINX KaTYIIIKaX
OTPaHUYEHBI...

a) MEXaHUYECKUM pa3pylIeHHEM KaTyIIeK;

0) JOCTYIHBIM KOJIMYECTBOM B3PHIBUATHIX BEIICCTB;

B) JOCTH)KUMOU CHJION TOKa,

T') TEKYIIIUM YPOBHEM Pa3BUTHS YEJIOBEUECTBA;

1) HapyIIeHHEM CBEPXIIPOBOIUMOCTH.

MaxkcuMajJbHasl OIIEHKA 32 BLINOJHEHHe Kelc-3aganusa — 20 0aJ710B. 3aadue 3aKI09aeTCs
B npopa60TKe BO3MOXHOCTH BHCAPCHUA HOBBIX TGXHOHOI‘Hﬁ, HUCIOJIB3YIOIUX MArHruTHBIC
HaHOMAaTepHabl, B MPOWU3BOJCTBEHHBIN MPOILIECC KPYNHBIX KoMmaHui Poccuiickoin denepann.
Tunuunoe 3alaHuC TMpeaAyCMaTpUBaACT HUCHOJIb30BAHUC MATHHUTOXKHUAKOCTHOIO Ppa3iacCICHUC B
mporeccax KPYIMHEHIINX TOPHOMOOBIBAIOMMX KoMmmaHui. [lo corjmacoBaHuio ¢ BeAyIIUM
IpernoiaBaTesieM BO3MOXKHO (POpMyTUpOBaHHE OTIACIBHOTO 33JaHMs, IPU YCIOBUS COXpaHEHHUS
Mmaciuraba.

9. YYHEBHO-METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI
9.1. PexomMeHnayeMasi TuTEpaTypa

A. OcHoOBHAas JIUTEpaTypa
I. Baiikos, FO. A. ®u3nka KOHACHCUPOBAHHOTO COCTOSHUS: Yy4eOHOE MocoOue s
CTYJICHTOB BBICIIMX Y4YEOHBIX 3aBEICHHUM, OOYYArONIMXCS IO TEXHUYECKUM HaIpaBICHUSIM
noAroToBku U cnenuansHocTsM / FO. A. Baiikos, B. M. Ky3nernos. - 2-e u3a., (31.). - Mockaa:
bunowm. JIa6. 3nanmii, 2013. - 293 c.

b. lonoHuTebHAS JJUTEpaTypa

1. BoiitoBuu, 1.J]. HanosnekrponHas snemeHTHast 6a3za MHOOPMATHKH Ha OCHOBE
MTOJTYITPOBOJTHUKOB M (PeppOMArHeTHKOB [IDJIEKTPOHHBIA pecypc| : ydeOHoe mocobue / W.JI.
BoiitoBuu, B.M. KopcyHnckuii. — DnektpoH. gaH. — Mocksa: , 2016. — 456 c. — Pexum
nocryma: https://e.lanbook.com/book/100266.

2. Caiikua, M.C. MarHuTOXUAKOCTHBIE TI'€PMETU3ATOPbl  TEXHOJOTMYECKOIO
obopynoBanus [DnekTpoHHbIH pecypc| : moHorpadus / M.C. CailkuH. — DJIEKTpOH. JaH. —
Cankr-IlerepOypr : Jlanb, 2017. — 136 c¢. — Pexum goctyna: https://e.lanbook.com/book/91286.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManun

— Pa3narouHslli MIUTFOCTPATUBHBIN MaTEPUAIl K JICKLIHUM.
— Ilpe3eHTanuu K JEKIUAM.

Hay4Ho-TexHu4ecKue *KypHabl:
— XKypnan «Journal of Magnetism and Magnetic Materials», ISSN 0304-8853
— Xypnan «Applied Magnetic Resonance», ISSN 0937-9347
—  XKypnan «Magnetohydrodynamicsy», ISSN 0024-998X
— Xypnan «Magnetic resonance in solids, electronic journal», ISSN 2072-5981
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Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr IHTEepHeT:
— http://www.sciencedirect.com
— http://www.scopus.com
— http://www.elibrary.ru

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCIHUATIIUHBI

Jna peanuzanuu  paGouell mporpamMmbl MOATOTOBIEHBI  CIEAYIOLIUME CpENCTBa
obecrieueHnst OCBOCHUS JUCITUILTAHBL:

— KOMITBIOTEPHBIC MPE3CHTAIIMN HHTEPAKTUBHBIX JEKIUK — 12, (o01ee 9ucio caaingoB —
oomee 400);

— ©0aHK TECTOBBIX 3aJaHHM{ ISl TEKYLIEro KOHTPOJS OCBOCHUS JUCHUILIAHBI (0oOriee
YHCII0 BONIPOCoB — Ooiee 250);

— BHJICO3AINKCH JISKINH (00111ast MPOAOKUTEIBHOCTD BUI€0 — Ooie 12 gacoB).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' UM,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmannoHHyto HOJIEPIKKY U3yYCHUS JVCLIUTUTHHBI OCYIIECTBIISIET
Nudopmanmonno-oudmmoreunsii nentp (MBL) PXTY wum. .M. MenaeneeBa, KOTOpBIH
oOecrieuynBaeT OOYYAIOUIMXCS OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON [UIsl OpraHu3anuyd o0pa3oBaTEeNLHOTO Mpolecca MO JAUCHUILIINHE.
O6muit 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIUYECKOW W HAyYHO-TEXHUYECKOM
JAUTEpaTypoil B (hopMe MEUYaTHBIX U JIEKTPOHHBIX M3JaHHUU, a TAaKXKe BKIIOYACT OQUIHATIbHBIC,
CIIpaBOYHO-OMOMMOTrpaduueckue, CreruaIu3upPOBaHHBIE OTCYECTBEHHBIE W 3apyOCIKHBIC
nepuoandeckue W uHbopManuoHHele wu3naHus. WBI[  obecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOIHBIM JIOCTYIIOM U3 JFO0OM TOYKH, B KOTOPOW
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3JeKTpoHHO-Oubnuoreynoit cucteme (DbBC)
YHuBepcutera, KOTOpas COAEPKHUT pa3IMuHble W3JaHUS IO OCHOBHBIM H3y4aeMbIM
JUCLUIUTMHAM M C(OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHo-
METOIUYECKON JTUTEPATYPHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarmonHoro obcmyxkuBanusi B B peann3oBana TeXHOIOTHUS DIEKTPOHHOW JOCTAaBKU
JTIOKYMEHTOB.

[TonHpli mepedeHb OSIEKTPOHHBIX HH(POPMAILIMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
npoiiecce 00y4eHus, IPeICTaBIeH B OCHOBHOM 00pa30BaTeNbHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B coorBercTBUM ¢ y4eOHBIM TIUIAHOM 3aHATHS MO AMCUUIUIMHE «Maznumuole
Hanomamepuaavyy NPOBOJATC B POpMe JEKIUM, MPAKTUYECKUX 3aHATHI U CaMOCTOATENbHOM
paboThI 0OyJAOIIIETOCs.

11.1. O6opynoBanue, He00X0QUMOe B 00pPa30BaTeJIbLHOM Mpolecce

JleknponHast yueOHasi ayauTOpusi, OOOpPYIOBaHHAs DJIEKTPOHHBIMH  CPEICTBAMHU
JIEeMOHCTpanuu (KOMIBIOTEP CO CpPEICTBAMHU 3BYKOBOCIIPOU3BEACHHUS, MPOEKTOp, JKpaH) U
y4eOHOI MeOeIbIo.
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11.2. YueOHO-HaATASAAHBIE TOCOOUS

Nnnmroctpanuy K NpakTUYECKUM 3aHATHSIM.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NpOrpaMMHbIe M ayJHOBH3YaJbHbIe CPEACTBA

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBarensMu CD u DVD,
IPUHTEpAaMH U TPOrPaMMHBIMHM CpPEICTBAMHU; IPOEKTOPbl M SKpaHbl; LU(POBbIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPaThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pPa3oBaTe/bHbIE H HH(POPMALIMOHHBIE PeCyPChI

NudopmaninoHHO-METOIMYECKUE MaTepUaIbl:

pa3gaToOuHBIA MaTepual K paszienaM JEKIHOHHOIO Kypca.

DneKTpoHHbIE 00pa3oBaTeNIbHbIE PECYPCHI: SJEKTPOHHBIE MpE3EHTAlMH K paszzieiam
JEKIIMOHHOTO Kypca; y4eOHO-METOIUYecKue pa3pabOTKH B DJIEKTPOHHOM BH[E; CIPABOYHBIC
MaTepuaibl B MEYaTHOM U DJEKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKAa 3JIEKTPOHHBIX

y4eOHBIE TIOCOOMS TIO0 JIUCHUIUINHE;

U3JaHUH.
11.5. IlepeyeHb JHLIIEH3MOHHOI0 POTPAMMHOIO 00ecleYeHHs
PexBu3uThI Cpok okoHYaHUS
Haumenosanue KonuuectBo N
Nem/m MPOrPaMMHOTO MPOAYKTa sorosopa JTUIEH3UN AICHCTBITA
MIOCTAaBKHU JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 353A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 mecsieB ¢
[IpunosxxeHus B cocrase
) — B BO3MO>KHOCTBIO
Outlook MPOJUICHUS
OneDrive fHHeHHT
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office Kontpakt Ne 28-
Professional Plus 2019 355A/2020 ot
B cocrasge: 26.05.2020
* Word 12 mecsues ¢
o Excel
3 . Power Point B BO3MOXXHOCTBIO
. Outlook MPOJUICHUS
. OneNote JUICH3UU
. Access
. Publisher
InfoPath
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

DopMbI U METOABI

HaumenoBanmue
OcHoBHbIE MOKA3aTeJIN OlleHKH KOHTPOJIA U
pa3ziesoB
OLICHKH

Paznea 1. 3naem: OreHka 3a
OcHoBBI THUIIBI MarHUTHOTO YIOPSIOYCHHS U | KOHTPOJIBHYIO
Mar"eTusma u KJIaCCU(PUKALUIO MarHUTOYIMOPSI0YEHHBIX | paboTy Ne 1.
Teopuun MaTepHasoB;
MarHMuTHOTO OCHOBHbIE XapaKTepUCTUKU dbeppo- u
YHOPSAAOYEHUS (dbeppuMarHUTHBIX MaTEpUAJOB;

Ymeem:

TEOPETUUECKHU OLIEHUBATh MarHUTHBIC

XapaKTepUCTUKU HOBBIX dbeppo- u

(dbeppuMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIACCOB;

IPUMEHSTh TEOpEeTUYECKHe 3HaHus B 00JIacTH

MarHeTu3sMa HAHOMAaTepPHaJOB S PELICHHS

HCCJIEIOBATEIbCKUX M MPUKIAIHBIX 3a7ad, B TOM

yuciae B 00JacTH HayKd O HaHOMaTepuagiax |

HAHOTEXHOJIOTUH;

Bnaoeem:

METOJIOJIOTUYECKUMHU  TMOJAXOJJaMd U HaBbIKaMU

BBISIBJICHUS B3aUMOCBSI3€H CTPYKTYpBI, CBOMCTB U

TEXHOJIOTHHI MOJTyYeHUS MarHUTHBIX

HAaHOMAaTEpHAJIOB.
Paznea 2. 3naem: OreHka 3a
Tumnel MarHUTHBIX — TUNBl  MAarHUTHOTO  YMOPSAIOYEHUs U | KOHTPOJbHYIO
HAHOMATEPHAIIOB U | KJIIACCHU(PHUKAIHIO MarHUTOYIOPSI0YCHHBIX | paboTy Ne 2.
obmactu ux MaTepHaJIOB;
NPUMCHCHHA —  OCHOBHBIE XapakTepucTuku Qeppo- u | Onenka 3a

(dbeppUMarHUTHBIX MaTEPUAIIOB; BBINOJIHCHHE ~ KEHC-

— CBA3b  MAaKpPOCKONMUYECKUX  MArHUTHBIX | 331aHUA
XapakTepUCTUK C  BHYTPEHHEW  CTPYKTYpOWu
MaTepuana;

—  CYIIECTBYIOIINE M MEPCTIEKTUBHBIC 00JIaCTH
MPUMEHEHUS MarHUTHBIX HAHOMATEPHAJIOB;

—  CIOCOOBI  TONYYECHHS] OCHOBHBIX THIIOB
MarHUTHBIX ~HaHOMAaTEpPHAJIOB U  OCOOEHHOCTH
BbIOOpa MeToma s ofecmeueHHst TpeOyeMbIX
MarHUTHBIX CBOMCTB;

Ymeem:

—  TEOPEeTHYECKH  OIICHMBATh  MAarHUTHBIC
XapaKTEPUCTUKH HOBBIX dbeppo- u
(beppuMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIACCOB;

—  TPOU3BOAMTH 000CHOBAaHHBIIT BEIOOD
coCTaBa, CTPYKTYphl M cmoco0a TMOJXydeHus
MAarHUTHBIX HAHOMATEpUAJIOB JJs KOHKPETHBIX
obJyacTelt MpUMEHEHNS;

—  TPOBOAUTH aHAJIU3 MAarHUTOMETPUYECKUX
WCCJICTIOBAHUI U COTIOCTaBJIICHHE UX PE3YJIBTATOB C
COCTaBOM U CTPYKTYpOM  HCCIEIOBaHHBIX
MarHUTHBIX HAHOMATEPHAJIOB;
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DopMbI U METOABI

HaunmenoBanue
OcHoBHbBIE TOKA3aTeJIN OllEeHKH KOHTPOJIA U
pa3jae/ioB OLeHKH
—  [PUMEHATH TEOPETUYECKUE 3HAHUSA B
0o0JlacTH ~ MarHeTM3Ma  HaHOMAaTEpPHAIOB IS
pELIEHUS] HKCCIIENOBATENbCKUX M MPUKIAJHBIX
3amay, B TOM 4YHCJIE B O00JIaCTH HAyKd O
HaHOMaTepHalaX U HAaHOTEXHOJIOTUH;
Bnaoeem:
—  HAaBBIKAMM TIOJYYEHHS OCHOBHBIX KJIACCOB
MarHUTHBIX HAaHOMAaTEpPHAJIOB;
—  METOJOJIOTHYSCKHUMH MOAX0daMH n
HaBBIKAMH BBISIBIICHHSI B3aMMOCBSI3€M CTPYKTYpBHI,
CBOMCTB M TEXHOJIOTMM TMOJYyYEHUS MarHUTHBIX
HaHOMAaTEPHUAaJIOB.
Pa3nen 3. 3uaem: OreHka 3a
B3anmopeiicteue — CBA3b  MaKpPOCKOMMYECKUX  MATHUTHBIX | KOHTPOJIBHYIO
HAHOMAaTEPUAJIoB C | XapakTEPUCTUK ¢  BHYTPEHHEH  CTpyKTypoii | paboTy Ne 3.
DIIEKTPOMArHUTHLI | MaTepuaa;
MU IOJISIMU U Ymveem: Orenka 3a
METOAbI —  IPOBOJUTHL aHaIW3 MAarHUTOMETPUYECKUX | BBIIOJHCHNC Keiic-
HCCIICIOBaHUsI HCCIICIOBAHUIN U COINOCTABIICHUE WX PE3YJbTATOB C | 3aJaHHA

COCTaBOM W CTPYKTYpOH  HCCIICIOBAaHHBIX
MarHUTHBIX HAHOMAaTEPHAJIOB;

—  TOpUMEHSTh TEOPETHYECKHE 3HAaHUSA B
o0acTd  MarHeTU3Ma  HAHOMATEPUAIOB  JUISI
pCIICHUST  UCCIICAOBATCILCKAX W MPHKIAIHBIX
3ama4, B TOM 4YHCIe B 00JacTH HAyKd O
HaHOMAaTepHajaX U HAHOTEXHOJIOTHH;

Bnaoeem:

—  METOJ0JIOTHYECKUMH [IOXO01aMH u
HABBIKAMHU BBISBJIICHUS B3aMMOCBSI3€H CTPYKTYDHI,
CBOWCTB M TEXHOJIOTUH TIOJYYCHUS MATrHUTHBIX
HaHOMAaTEPHAJIOB;

—  HaBBIKAMH OCBOCHHS M TMPUMEHEHHUS HOBBIX
METOJOB HCCIIENOBAaHUS MAarHUTHBIX  CBOMCTB
HAHOMAaTEPHAJIOB.
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyueHue UWHBAIMAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10POBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHHS 00pa30BaTENbHON AEATEIbHOCTU
110 00pa30oBaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, MporpaMMaM CIELUaINTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHu3alMl W OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemieHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JAeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. Mengeneea ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alid 00pa3oBaTeIbHOIO Ipolecca
Ui OO0y4eHHs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«MarauTHbEIC HAHOMAaTEPHAJIBD)

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)
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HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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[Iporpamma coctaBieHa nmpodeccopom Kadeapbl HAHOMATEPUAIOB U HAHOTEXHOJIOTUH, 1.(J.-M.H.

dumunnossiM M. H.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HanpaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
MeTonudeckoii KOMUCCHU M HAKOIUICHHBIM OTBITOM MPENOJaBaHusl AUCHHUILTUHBI Kadenpoi
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3y4YeHUe AUCIUIUINHBI B TeueHue 1 cemectpa.

Jucuunnuna «Memoowsl u npudopst 015 u3yueHus HAaHOYACMUY, U HAHOMAMEPUanNoe»
OTHOCUTCS K  OO0S3aTeNbHBIM  JUCHUIUIMHAM  YacTd, (QOPMUPYEMOH  ydacTHUKAMU
o0pa3oBaTeNbHbIX OTHOIICHUN, AUCHUIUIMH ydeOHoro 1uiaHa. I[IporpamMma AMCHMIITUHBI
MpeIoiaraeT, 4YTo OOydYaroluecss WMEIOT TEOPETHUYECKYI0 U TPAKTHUECKYIO IMOATOTOBKY B
obsactu HU3UKH.

Heap aucuumimHbl — (GOPMUPOBAHHE 3HAHWUM O CYHIECTBYIOIIUX  METOJAaX
UCCJIEIOBaHMsI HAHOOOBEKTOB M HAHOCHUCTEM U MPUHLUIIAX, Ha KOTOPBIX OCHOBAHO COBPEMEHHOE
TUATHOCTHYECKOE ¥ aHaJIuTHYecKoe oOopynoBaHue. (OCHOBHOE BHUMaHUE YIENSETCS
dbyHIaMeHTaIbHBIM MPUHIUIAM, PU3NYECKUM MpeesiaM pa3InyHbIX METOAOB U UX TOUHOCTHBIM
XapaKTEPUCTUKAM.

3agauyd aMCHMIUIMHBI — (GOpPMHUpOBAaHHME Yy OOYYalOIIMXCS MPEACTaBICHUN O
dbyHIaMeHTAIbHBIX TPUHIUIAX, GU3HMUECKUX MpeeaxX pPa3InMyHbIX METOJ0B M UX TOYHOCTHBIM
XapaKTePUCTHKAM.

Hucuunnuza «Memoodvl u npudopsl 014 U3yueHus HAHOYACMUY, U HAHOMAMEPUAI0E)
npenogaercs B 7 ceMectpe. KOHTpoJib ycreBaeMOCTHM CTYAEHTOB BEIETCS MO TMPUHSATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PabGouas mporpamMma AMCHMIUIMHBI MOXET OBITh peaju3oBaHa C I[PUMEHEHHEM
DIIEKTPOHHBIX 00pPA30BATENBHBIX TEXHOJIOTHHA M JJIEKTPOHHOTO OOy4YeHHUs TMOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIIUIIJIMHbI

Nzyuenue JUCIUTIAHBI HaIpPaBIIEHO Ha npuodpereHue CIIETYIOIINX
npo¢ecCHOHATbHBIX KOMIIETEHIIHIT U HHAUKATOPOB UX I0CTUKEHUS:



OcHoBanue

3anaua Kon n HaumeHoBaHue IpoQeCCUOHAIBHBIN
A N OOBeKT niIn 001aCTh Kon n : (podp
npodeccrnoHanbHOM WHMKATOPa TOCTHKECHUS CTaH/apT, aHAIHU3 OIIbITA)
3HaHUSA HanMmeHoBaHue [1K
EATEIIHHOCTH [IK O06001IeHHbBIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccMoOHAIbHON 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEILCKUIA U PACYETHO-AHAJIMTHYeCKUI
1. yuactue B paboTe | - OCHOBHBIC THIIBI IIK-2.1 3HaeT OCHOBHBIE AHanu3 TpeboBaHMIA K
TpyMIbI CHEIMAJICTOB | HAHOMAaTEepHaloB U MPUHLIMITBE U METOUKH npodeccuoHaTbHBIM
npu BBITIOJTHCHUH | HAHOCUCTEM KOMIUIEKCHBIX KOMIICTSHITHSIM,
JKCIIEPUMEHTOB, HEOpPraHUYecKOi UCCJIEIOBAHUM, UCIIBITAHUN | TPEIBSABISIEMBIM K
MPOBEJICHUIO PAcCUYeTOB U | (METAITTMYECKHX " U IMarHOCTUKH BBIMTYCKHUKAM HAIPaBICHUS
00paboTke WX | HEMETAJUTMIECKHUX ) u MaTepHaJIOB, U3ICTUN 1 MOATOTOBKU HA PHIHKE
pe3yabTaToB 10 | OpraHUYEeCKOU IK-2 Crioco6ert IPOIIECCOB UX Tpyaa, 00001eHne
CO3JIaHHUI0, WCCIICIOBAHUIO | (TIOIMMEPHBIX, HPUMEHSTH HABbIKIH MPOU3BOJICTBA, 0OPAOOTKH | 3apyOEKHOTO OIIBITA,
u BEIOO JIEPOTHBIX MPUPOJIBI ¥ MoIu(UKAIINY, BKIIOYash | IPOBEJCHUS KOHCYJIbTAIIUN
Py | YIJIepoll ) PHPOZBL, WCIIOJIb30BaHMS ITPUHLIMIIOB s POBE/L y I
HaHOMAaTepHaJioB U | TBEpbIE, KUJIKUE, CTaHJapTHBIC U C BeAYIIUMHU
U METOJMK KOMIUIEKCHBIX
HAHOCHCTEM, OLIEHKE | refeo0pasHeble, . .. | ceprudukannoHHbIe pabotoxarensamu,
WCCJICTIOBAHWM, UCTIBITAHUN
JKCIITyaTalluOHHBIX a’pO30JIbHBIE, BKTIOYAs | HArHOCTHKH UCIBITAaHUS 00BbeAMHEHUSIMU
XapaKTEPUCTUK C | HaHOIJIEHKU u MATepUATOB, H3IEIHi 1 ITK-2.2 YMeer npuMeHsTh | paboTomareneit orpaciy, B
MOMOIIbI0 KOMIUIEKCHOTO | HAHOCTPYKTYPUPOBAaHHBIE I OHI;CCOB I;X HABBIKU KOMIUIEKCHBIX KOTOpO BOCTpeOOBaHbI
aHaM3a CTPYKTYPHl U | MOKPBITHS, p WCCJICTIOBAaHHM, UCTIBITAHUN | BBIIIYCKHUKH B paAMKax
., | mpou3BoACTBa, 0OPabOTKH
(bu3UKO-MEXaHUYECKUX, - METOABl  HCCJIEIOBaHUM, U TUarHOCTUKU HaIpaBJI€HUs IOJTOTOBKH.
. U Moau(UKaLIUY, BKIIOYast .
KOPPO3UOHHBIX U JIPYTUX | UCTIBITAHHA, TUATHOCTUKU U CTAHIADTHBIE 1 MaTepuaoB, U3IEIHIA U
CBOWCTB, YCTOMYMBOCTH K | KOHTPOJIS KayecTBa cenTil (bI:/IKaHI/IOHHBIe MPOIECCOB UX [TpodeccrnonanbHbIi
BHEILIHUM BO3/CHCTBUSAM; | HAHOMATEPHAJIOB, I/ICII)I - POM3BOJICTBA, 00paboTku | cranaapt 26.006
2.  ygacrtue B | mosrydaOpuKaToB, 1 MojuuKanuy, BKiodas | «Crenuanuct mo
MIPOU3BOJICTBE 3aroTOBOK  JleTalied | CTaHIapTHBIC U paspaboTke
HaHOMAaTepHasioB U | U3l Ha HX OCHOBE, cepTu(dUKaIOHHbIE HAaHOCTPYKTYPUPOBAHHBIX
HAHOCHCTEM C 3aJJaHHBIMU | TBEPIBIX, KUJKUX, UCTIBITAHUS KOMITO3UITMOHHBIX
TE€XHOJOTHYECKUMHU U | reneoOpa3HbIX U MaTepuasoBy,
(G yHKIIMOHATHHBIMU a’PO30JIbHBIX HAHOCHCTEM, YTBEPKACHHBIN PUKA30M
CBOICTBaMH, METOJbl TUArHOCTUKU U MunncrepcTBa Tpyia u




IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX
IIPOLIECCOB B COCTaBe
NEPBUYHOTO  IPOEKTHO-
TE€XHOJOTMYECKOTO WU
HCCJIEIOBATEIBCKOTO
NOJIpa3eJICHNU.

aHaJM3a HAHOJUCIIEPCHBIX
YacTHll, HAHOIUIGHOK U
HAHOCHCTEM;

- BCE BH/IBI
HCCIIEIOBATEIHCKOTO,
KOHTPOJIBHOTO U
UCTIBITATEIFHOTO
obopynoBaHus,
AHATTUTUYECKOUN
anmnapaTyphl,
KOMIIBIOTEPHOE
porpaMmmMHoOe o0ecriedeHne
TSt 00paboTKH
pe3yNbTaToB U aHaIN3a
MOJTyYEHHBIX JaHHBIX,
MOJIETUPOBAHUS TPOIIECCOB
CUHTE3a U (PU3UKO-
XUMHYECKHX CBOMCTB
HAHOMAaTEPHAJIOB.

COLIMAJIbHOM 3aIIUTHI
Poccuiickoit @eaeparnuu oT
08.09.2015 No 604n.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKICHHE
pa3paboTku
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIHA — 6)

B: HayuHo-TexHMUYecKas
pa3paboTka u
METOIUYECKOE
COTIPOBOXCHHUE B 00J1aCTH
CO3J1aHuUs
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJM(pUKAITUN —
6)

[IpodeccronanbHbIit
cranaapt 40.104
«Crenuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (UK CBOKCTB
HAaHOMAaTEepHAaJIOB U
HAHOCTPYKTYPY,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpyia u
COLIMAJILHOM 3aIUTEI




Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUAJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIHA — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namo:

— (PUBMKO-XMMHYECKHUE OCHOBBI METOJOB HCCIEAOBAaHUS, aHaIM3a M JUArHOCTUKU
HaHOMAaTEPHAJIOB U HAHOCUCTEM;

— (pu3HYeCcKre OCHOBBI CKAaHUPYIOIEH 1 MPOCBEUUBAIONICH 3JIEKTPOHHON MUKPOCKOIIHH,
TYHHEJIbHOW M aTOMHO-CUJIOBON MUKPOCKOITHH;

— (hu3HYECKHE OCHOBBI CIIEKTPOCKOMMYECKUX U AU(PPAKIIMOHHBIX METOIOB M3yUCHUS U
aHaJIM3a HAHOCUCTEM U HAaHOMAaTEPHaJIOB

— BUJBI U YCTPOMCTBO OCHOBHBIX PUOOPOB AJIsl MCCIEIOBAaHMS, aHATN3a U IUATHOCTUKU
HaHOMaTEPHUAJIOB U HAHOCUCTEM;

— OCHOBHBIE TPeOOBaHUS K OOBEKTAM aHAIU3a JUIS Pa3TUYHBIX METOJOB MCCIIEIOBaHUA,
aHaJIN3a U JUAarHOCTUKU HAHOMAaTEPHUAJIOB U HAHOCUCTEM.

Ymemy:

— BbIOMpaTh HEOOXOOWMBI  METOJ] aHalmM3a W JMAarHOCTUKA  HAHOYACTHIL,
HaHOMAaTEPHUAJIOB U HAHOCUCTEM B COOTBETCTBUU C IIOCTABICHHOW MCCIIE0BATENbCKOM 1IENbIO;

— OLICHMBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB aHaJIM3a HAHOYACTUI[ H
HaHOMaTepHaJIoB;

— NPOBOJUTH CPABHEHUE PE3YJIBTATOB, ITOJIYYEHHBIX Pa3HBIMA METOJAMHU.

Braoemy:

— HaBbIKAMH HCIIOJIb30BAaHUS PA3IUYHBIX TEXHUYECKUX CPEACTB I HM3MEpPEHUus M
KOHTPOJISI OCHOBHBIX I1apaMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

— HaBBbIKaMHU aHAJIU3a MOJYyYEHHBIX PE3YyIbTaTOB.

3. OFbEM JUCHHUILJIMHGLI M BUJbl YYEFHOU PABOThHI

O0BbeM JUCHUIIINHBI
Bup yueOHoit padoTbl Axax, | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTh JMCIUIIIHHbI 6,0 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
B TOM 4HcJe B popMe NPAaKTHYECKOi MOAT0TOBKH 0,89 32 24
Jlexun 1,33 48 36
B TOM 4HcJie B (hopMe TPaKTUUECKON MOJITOTOBKU - - -
[Ipaktuueckue 3ansrus (113) 0,45 16 12
B TOM 4HcJie B (hopMe TPAKTUUECKON MOJITOTOBKU - - -
JlaGopatopusie pabotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi padoTa 2,33 84 63
KonTakTHas camocrosiTenbHas padboTa - -

2,33
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 84 63
Bua koHTpoJs: JK3aMeH
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoJIs: JK3aMeH




4. COAEP KAHUE NUCHUIIJINHbI
4.1. Pazgeapl IMCOUMIIIMHLI U BUABI 3aHATHI

AKkajemM. 4acoB
Ne n/m Paznen qucuMNmIHHBI B T.4. B TMpak. TIa6. BT.9. B Cam.
Bcero dopme Jlekuunu dbopme
3aH. padoThI padora
np. MOAr. np. NOAT.
1 Pa3gen 1. Oco0eHHOCTH HCCIETOBAHUSA 38 ) 12 4 ) _ 2
HAHOOOBEKTOB M HAHOCHCTEM
1.1 Bsenenune 6 - 4 - - - 2
1.2 MHuKpOCKONUYECKHE METOAbI 12 - 4 - - - 8
1.3 Teopurst MOJEKYIISIPHOTO pacCessHUsI CBETA 10 4 - - 6
14 PU3NYECKUE OCHOBBI MIEKTPOHHON MUKPOCKOIIUHU 10 - - 4 - - 6
2 Pa3nes 2. MeToabl MUKPOCKONIMHT 72 24 12 8 24 24 28
2.1 PactpoBas 31eKTpoHHAasi MUKPOCKOIUS 26 8 4 4 8 8 10
2.2 [IpocBeunBaronas 3JIEKTPOHHASI MUKPOCKOIHS 26 8 4 4 8 8 10
2.3 CkaHupyromas 30H10Basi MUKPOCKOIUS 20 8 4 - 8 8 8
3 Pa3nen 3. CnekTpajbHble METOAbI AHAJIN3A. 70 3 24 4 8 3 34
JAudpakunoHHble MeTOAbI HCCJIeI0BAHUS
3.1 PeHTreHOCIeKTpalbHbI MUKPOaHAIN3 8 - 4 - - 4
3.2 ONEeKTpOHHAsl CHEKTPOCKONUS 10 - 4 - - - 6
3.3 Macc-crieKTpoMeTpusi BTOPUYHBIX HOHOB 10 - 4 - - - 6
3.4 HuTepdepomerprueckue METOIbI U3MEPEHUS 10 ) 4 i i i 6
HaHOTIEpEMEIICHUI
3.5 JudpakmoHHbIE METObI UCCIIEOBAHUS 2 ] 4 4 2 3 6
HAaHOOOBEKTOB
3.6 MeTo/1b1 BBISIBIEHUS KBAHTOBO-Pa3MEPHBIX
10 - 4 - - - 6
a2 dexToB
Bcero yacos 180 32 48 16 32 32 84
IloaroroBKa K 3K3aMeHy 36 - - - -
Bcero uyacos 216




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Paznen 1. OcoGeHHOCTH HCCIeI0BAHUSA HAHOO0bEKTOB M HAHOCHCTEM

1.1. BBeaenne. OcoOEHHOCTH HCCIIEIOBAHUSA HAHOOOBEKTOB M HAHOCHUCTEM. METOIBI
U3y4eHUS (U3UKO-XMMHUYECKUX TMPOIECCOB B HAHOCUCTEMAaX, (DU3MYECKHX, XHUMHYECKHX U
OMOJIOTUYECKUX CBOMCTB M 3KCIUIyaTallHOHHBIX XapaKTEPUCTHK HAHOMATEpPHAJIOB, YCTPOWCTB,
npuOOpoB U M3AENHNi Ha uX ocHoBe. CrienupuKka TMHEHHBIX U3MEPEHUH, XUMUYECKOTO aHaIn3a
U OIpe/ieeHHs] CTPYKTYPHBIX TapaMeTpoB HaHOOOBEKTOB. TpeboBaHUs K TOUHOCTH HU3MEPEHUN
U METPOJIOTUYECKHM XapaKTepUCTUKaM METOJIOB aHajdnu3a M JUArHOCTUKU HAHOYACTUIl U
HaHOMaTEPHUAJIOB.

1.2. Mukpockonuyeckue MeToAbl. OCHOBHBIE IOHATHA: YBEJIMYEHHE MHKPOCKOIIA,
MOJIE3HOE YBEIUUECHUE, AUPPAKIIMOHHBIN Mpeaes IPOCTPaHCTBEHHOTO pa3pelIeHNs ONTHIYECKOTO
MUKpocKora. [IpHHIHITBI TOCTPOCHHS YBEITMYEHHOTO M300paxeHus. [Ipubopsl ¢ mapamienbHbIM
U T0cJeoBaTeNIbHBIM (opMHUpoBaHuEM H300paskeHus. [IpuHuun nmoctpoeHus n3o0OpakeHus B
pacTpoBoM (CKaHUpYIOIIEM) MHUKpockome. IIpocTpaHCTBEHHOE pa3pelieHre W TIIyOnHa
PE3KOCTH.

1.3. Teopusi MoJieKyJaSIpHOT0 paccessHusi cBeTa. OCHOBBI TECOPUU pPACCESTHUSI CBETA.
PaneeBckoe paccessaue. KomOnHanmoHHOE paccessHue cBeTa. BhIHYKIEHHOE KOMOMHAIIMOHHOE
paccesnre. CIEKTPOCKONUS paccesiHusl CBETA.

1.4. ®usuyeckne OCHOBBI JJIEKTPOHHOH MHKPOCKONMHM. ODMUCCUS HJIIEKTPOHOB.
TepMoaneKTpoHHAsI U BTOPUYHAS SJIEKTPOHHAS SMUCCUS. ABTOZJIEKTPOHHAs (I10JI€Basi) YMUCCHUS.
OddeKkT TemmoBeIX CKOpocTed. VCTOYHUKHM DJIEKTPOHOB (RJIEKTPOHHBIC IIYIIKW) IS
AJIEKTPOHHBIX MHUKPOCKOIOB. THIBI HCMOIB3YEeMbIX KaToAoB. lIpenmylinectBa M HEOOCTaTKU
KaTOJIOB C aBTORJICKTPOHHOU sMucchei. [ToHsTHE 00 37IeKTPOHHOMN ONTHUKE, MATHUTHBIE JIMH3BI.
BakyymHble ycraoBUSL Ui Pa3iIMYHBIX THUIOB  3JIEKTPOHHBIX MHKPOCKONOB. (OCHOBBI
B3aMMOJICHCTBHS SJIEKTPOHHOTO MyYKa CPETHUX SHEPTUil ¢ TBepAbIM TesoM. [Ipober anekTpoHOB
B TBepAoM Tesie. OCHOBHBIE B3aUMOJCHCTBUSI — YIIPYTO€ U HEymnpyroe paccessHue. Bropuunas
JJIEKTpOHHAsT SMHccHs. ['eHepanuss TOPMO3HOIO M XapaKTEPUCTUYECKOIO PEHTTEHOBCKOIO
m3nydeHusi. Oxe-3pPexT u O0Ke-dNEeKTPOHHAs HJMHCCUSA. PaauanuoHHBIE TOBPEXKICHUS
uccleyeMoro oobexTa.JlerekTopbl HH(pOPMATUBHBIX CUTHAIOB B AJIEKTPOHHONW MUKPOCKOIHH.

IIpenenbHble BO3MOKHOCTH MIEKTPOHHON MUKPOCKOIIUH

Pa3nes 2. MeToabl MUKPOCKONIMHT

2.1. PacrpoBasi djieKTpOHHasi MUKpockomusi. OOmias cxemMa W TPUHIUIN JIEHCTBUS
pacTpoBOr0 AJIEKTPOHHOTO MHUKpPOCKOMNa. THIBI KaTOJOB, HCIOJb3yEMbIE B pPacTpOBOM
JJIEKTPOHHOW MHUKPOCKONUHU. VX cpaBHUTENbHbIE MpPEUMYLIECTBA U HEAOCTaTKU. Pexum
perucTpaivi MCIJICHHBIX BTOPUYHBIX 3JICKTPOHOB. I[GTGKTOp MCIJICHHBIX BTOPHUYHBIX
9JIEKTPpOHOB. MexaHu3m  GopMuUpOBaHUS  KOHTpacTta u3o0paxkenus. KanteH-2¢dekT.
[IpoctpancTBenHoe paspemieHne ©u  WHPOPMATHUBHBIE BO3MOXKHOCTH. OrpaHWuYeHUs Ha
XapaKTepUCTUKU o0paslia — TeIio- M AJIEKTPONPOBOJHOCTh. PexxuM perucrpanuu oOpaTHO
paccestHHBIX 3JeKTpoHOB. MH(MOpMAaTUBHBIE BO3MOXKHOCTH, MPOCTPAHCTBEHHOE pa3pelIcHUE,
npuMeHeHue. PacTpoBblid 3JIEKTPOHHBIA MHMKPOCKON — CpPEICTBO M3MEPEHUS JIMHEHHBIX
pa3mepoB B HaHoMana3oHe. KannOpoBka B HaHOIMANIa30HE. IMHEHHbBIE MEPhl B HAHOIMATIa30HE.
[IpenenbHble BO3MOKHOCTH PACTPOBOM AJIEKTPOHHONM MUKPOCKOIUH MPHU U3MEPEHUU JIMHEHHBIX
pa3mepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelieHue.

2.2. TlpocBeunBawinasi 3JeKTPOHHAsE MHUKpockomusi. OOmas cxemMa W TPHUHIIUI
JEHCTBHUS MPOCBEUMBAIOIIETO IJIEKTPOHHOTO MHUKpOCKoma. Peanmuzaiius pexMMOB HaOIIOICHUS
n300pakeHUsT (TEMHOE W CBETJIOE MOJIe), MUKpOAudpaKkiuu. IneKTpoHorpadus. MexaHu3Mbl
dbopMUpOBaHUS KOHTpAacTa W300paKCHHs B IMPOCBEUMBAIOIIEM JIIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBaromuii  JEKTPOHHBI MHUKPOCKOI KakK CpPEICTBO H3YyYCHHs] HAHOOOBEKTOB.
[IpenenpHBIE BO3MOXKHOCTH MPOCBEYMBAIONIETO JJIEKTPOHHOTO MHUKpOCKOMa. TpeOoBaHUS K
00BEKTAM HCCIIEJOBaHNSL.



2.3. Ckanupymomasi 30HA0Basi MHUKpPoOcKonusa. OCHOBHbIC (U3UYECKHE TPUHITUATIBI
CKAaHMPYIOLEH 30HAOBOM MHMKpPOCKONUU. TyHHEIBbHAassT W  aTOMHO-CWIOBas  30HIOBas
Mukpockonus. MHpopMaTuBHBIE BO3MOXHOCTU M MPOCTPAHCTBEHHOE pazperieHre. OCHOBHBIE
AJIEMEHTBHl CKAaHUPYIOLIEr0 30HI0BOrO MHKpockomna. [IpumeHeHMe npu HCCIEAOBAHUU
HAHOOOBEKTOB U JIMHEHHBIX U3MEPEHUSIX B HAHOIMATIa30He.

Paszgen 3. ChnexkrpajbHble MeToAbl aHaau3a. JudpakuumoHHble MeTOAbI
HCCJICJOBAHNS

3.1. PeHTreHocneKkTpajbHbIii MUKPOAHAJIU3. ['eHepalusi peHTI€HOBCKOTO M3JIYyYEHHUS
OpU  B3aUMOJEHCTBUM  JJEKTPOHOB C  TBEpAbIM  TeaoM. OCHOBHBIE  NPUHIUIIBI
PEHTIE€HOCIEKTPAIBHOIO AaHAIN3a. XapaKTEPUCTHYECKOE PEHTICHOBCKOE H3JIyd4eHHE. 3aKOH
Mo3nu. 3aKOHOMEPHOCTM B PEHTICHOBCKHMX crekTpax. CrekrpanbHble cepud. Topmo3HOe
PEHTreHOBCKOE H3iaydeHue. [IpuHIUOBl pa3noKeHHsT PEHTTE€HOBCKOTO W3JIy4YEHUs B CHEKTP.
CrexkTpoMeTphl C BOJHOBOM M SHEPreTUYECKOM Aucrnepcueil. PEHTreHOBCKUI MUKpOaHAIU3 ¢
JJEKTPOHHBIM  30HJIOM. MeETpOIOTUYECKHE  XapaKTepUCTUKU  (JOKaJIbHOCTb,  Mpemel
OoOHapy>KeHHs, HAara3oH ONpeAeNsieMbIX COJEpKaHWH, AUANa30H ONPENEISIEMbIX 3JIEMEHTOB).
YCTpolCcTBO PEHTIEHOBCKOTO MHKpOaHanu3aTopa. [I[puHUIMNBI KOJIMYECTBEHHOTO aHAJIM3a.
PeHTreHOBCKMIT MHKpPOAHAIU3 B MPOCBEYMBAIOLICH 3JIEKTPOHHON MHUKpockonuu. [IpenensHbie
BO3MOKHOCTH.

3.2. DnexkTpoHHas cnekTpockonus. Oxe CIEeKTPOCKONUS U PEHTTEHO(OTODICKTPOHHAS
CIIEKTPOCKOIIHS. NudopmaTuBHbIe BO3MOKHOCTH. JlokasbHOCTH ONpECIICHUH.
DKcrepUMeHTabHbIe OCOOCHHOCTH peaiu3aliii MEeToAO0B. Bakyymuble ycinoBus. [IpuHINIIBI
onpezaeneHuss (OPMbl HAXOXKIEHHUS D3JIEMEHTOB — XHUMHUYEeCKUW cnaBur. JlokanbHas oxe-
CHEKTPOCKOINHUS € DJIEKTPOHHBIM  30HAOM. llpenenbHble  BO3MOYKHOCTH  3JIEKTPOHHOMU
CIIEKTPOCKOITHH.

3.3. Macc-cieKTpoMeTpHsi BTOPHYHBIX HOHOB. OCHOBHBIE (hU3MUYECKHE SIBICHUS TPU
B3aUMOJICVICTBUM HMOHOB C TBepAbIM TenoM. KarogHoe pacnbuieHue. lIpoueccbl moHuzanmw,
KO3(PHUIHUEHTH OTHOCUTEIHHON >JIEMEHTHOW YYyBCTBUTEIBHOCTH. IIpuMHIMIBI neficTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MacC-CenaparopoB. Macc-CIEeKTpOMETp BTOPUYHBIX HOHOB.
OcHOBHBIE 371eMEHTHI. TpeOoBaHUs K BaKyyMHBIM ycioBusM. [loHsTHE O pacmpenenuTenbHOM
(mocnoitHOM) aHanu3e. JlokanbHOCTH ompezenceHus. [IpUHIMIBI KOJUYECTBEHHOTO aHAIH3a.
KamubpoBka mpubopa mo riryoune. MeTposiornyeckue XapakTepUCTHKH MacC-CIEKTPOMETPHH
BTOPUYHBIX HOHOB. BpeMms nponeTHas Macc-CIeKTPOMETPHSI.

3.4. UnrepdepoMeTpruecKkue MeTOAbl H3MepeHHMsl HaHomepeMelneHuil. [Ipunimn
neiictBust  yazepHoro uHTepdepoMerpa. IlpenenbHble BO3MOXHOCTH HHTEPHEPOMETPHH.
CoBMeElICHHBIE YCTAaHOBKM — D3JEKTPOHHBIE U 30HJOBBIE MHMKPOCKOIBI C JIA3€pHBIMU
uHTEephEepOMETPaAMH.

3.5. /ludpakuuoHHble MeTOAbl HCCIAeJOBAHUS HAHO00beKTOB. Jludpakuus
PEHTIEeHOBCKHMX JIy4ed W 3JIEKTPOHOB. YpaBHeHus Jlays, ypaBHeHue Bynbda-bparros. Cssb
YIJIOBOM MIMPHHBI TU(PPAKIMOHHOTO MaKCUMyMa M pa3Mepa o0JacTu paccestHus. MaoyrioBoe
paccessHME€ PEHTICHOBCKUX Jydyed M 3JEKTpOHOB. lIpumeHeHue nius u3MepeHus pa3MepoB
HAHOYACTHII.

3.6. MeTtoabl BbISIBJEHHSI KBAaHTOBO-pa3dMepHbIX 3¢ dexToB. JlroMuHECHIEHIINS,
pamaHOBCKOe paccesiHue. [IpuMeHeHre XMMHUECKHUX 30H10B.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIAITJIMHbI

Ne n/m B pe3yabTaTre 0CBOCHUS TUCHMUILUIUHBI CTYIEHT 10JI7KEH: Pa3zgen 1 Pazpgen 2 Pa3znen 3
3HaTh:
- (bH3HKO-XPIMquCKI/Ie OCHOBBI MCTOAOB HMCCICAOBAHHA, aHaIW3a HW AHUArHOCTHKHU
1 HaHOMaTEPHUAJIOB U HAHOCUCTEM; - +
- (u3MYeCKre OCHOBBI CKAaHHUPYIOIIEH M MPOCBEUMBAIONIEH SJIEKTPOHHOW MHUKPOCKOIIHH,
2 TYHHEJIbHOW U aTOMHO-CWJIOBOM MUKPOCKOIINH; - +
3 - (pu3HuUecKue OCHOBBI CIIEKTPOCKONHMYECKUX WU IU(PPAKIMOHHBIX METONOB H3YUCHHS H ) )
aHaJIM3a HAHOCHUCTEM U HAHOMATEPHUAJIOB;
4 - BUAbI U yCTpOfICTBO OCHOBHBbIX HpI/IGOpOB JJIA UCCIICAOBaHUsA, aHAJIM3a U JUArHOCTHKU _ +
HaHOMAaTEPHAJIOB U HAHOCUCTEM;
5 - OCHOBHbIE TpeOOBaHMSI K OOBEKTaM aHaNIM3a Ui Pa3IMYHBIX METOJOB HCCIEIOBaHMUS, . n
aHaJIn3a U JUAarHOCTUKN HAHOMATCPUAJIOB 1 HAHOCUCTCM;
YMmersb:
6 - BBIOMpATh HEOOXOIUMBI METO/ aHatnma " I[I/IaFHOCTI/IKI{ HAHOYACTHL[, HAHOMATEPHUAIOB U n "
HAaHOCUCTEM B COOTBETCTBUU C NOCTABICHHOW HCCIEA0BATENIBCKOM 1IEIBIO;
7 - ONCHHUBATL JOCTOBCPHOCTH TIOJYUCHHBLIX PC3YyJIbTATOB aHAJIM3a HAHOYACTUL U _ +
HaHOMaTEpHaJIOB;
8 - IPOBOAWUTH CPABHCHUC PC3YJIBTATOB, MOJYYCHHBIX Pa3HBIMU MCTOJAMMU, - -
Baanern:
9 — - HaBBIKAMH HUCIIOJIb30BaHUS PA3JIMYHBIX TEXHUYCCKUX CPEACTB AJISI U3MEPEHUSA U
KOHTPOJISI OCHOBHBIX ApaMETPOB HAHOYACTHUIl 1 HAHOMATEPHUAJIOB;
10 - HaBbIKAMU aHAJIN3a MOJYYECHHBIX PE3yJbTAaTOB. - +
B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT A0JI’KeH NPHOOpecTH cieayomme npogecCHOHATIbHbIE KOMIIETEHIMH U HHANKATOPBI UX
AOCTHKEHHS:
Kon 1 nanmenosanme ITK Kox n HaumeHoBaHue HHAUKATOPA
noctuxenus IIK
11 |TK-2 CrocoGen NpHMEHSATL HABBIKA 1IK-2.1 3HaeT 0CHOBHbIE NPUHIMIEI A N N
HMCII0JIb30BAaHU IIPUHIIUIIOB U MECTOIUK MCTOAHUKHN KOMIIJICKCHBIX UCCIICAOBAaHHUU,
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Ne n/m B pe3yabTare 0CBOCHUS TUCHMILUIUHBI CTYIEHT 1OJI7KEH: Pa3zgen 1 Pazpgen 2 Pa3zgen 3
KOMIIIEKCHBIX MCCIIEIOBAHMH, HCIIBITAHUHN 1 WCIIBITAHUHN ¥ IMaTHOCTUKHA MaTEepPUAJIOB,
JTUATHOCTHKU MAaTePUAIIOB, U3CIIUN U U3JIeNIUi U IPOLIECCOB UX POU3BOCTBA,
MPOIIECCOB UX MTPOU3BOCTBA, OOPaOOTKH 1 00paboTKH ¥ MOIU(UKAIIUH, BKITFOYAs
Mo u(UKaIK, BKIIIOYask CTAaHAAPTHBIC U CTaHJapTHBIC U CePTUPUKALIUMOHHBIC
cepTudUKAITMOHHBIC UCTIBITAHUS HWCIBITAHHUSA
IIK-2.2 YMeeT npuMeHATh HaBbIKU
KOMIIJICKCHBIX UCCJICIOBAHNM, HCIIBITAHUM 1
12 JTUATHOCTHKU MAaTEPUAIIOB, U3CIIUN U . . .

MPOIIECCOB UX MTPOU3BOCTBA, OOPAOOTKH 1
Mo u(UKAIH, BKIIIOYast CTAaHAAPTHBIC U
CepTU(PUKAIMOHHBIE HCITBITAHHSI
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS
IIpuMepHbIe TeMBbI NPAKTHYECKUX 3aHATHI M0 JUCHHUILJIMHE.

Ne Ne paznena . Yacol
Tembl NpaKTHYECKUX 3aHATHI
/I | ANCIHUILINHLI
1 Paznen 1 — @u3MYECKUE OCHOBBI AIEKTPOHHON MUKPOCKOIHH; 4
2 Paznen 2 — PacTtpoBast 351eKTpOHHAss MUKPOCKOIINS; 4
3 Paznen 2 — IIpocBeunBaronast IEKTPOHHASE MUKPOCKOIIUS; 4
4 Pa3nen 3 — JIndpakimoHHbIE METOIBI UCCIIEAOBAHUS HAHOOOBEKTOB 4

6.2 JlabopaTopHbIe 3aHATHA

Beimonnenue 1a00paTOpHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuaa,
M3y4yaemMoro B JAUCHUIUIMHE «Memoosl u npuoopel 014 u3yueHus HAHOUACMUY U
HAHOMAMEPUANe.

MaxkcruManbHOE KOJMYECTBO OalljIoB 3a BBHINOJHEHHE JAaOOPaTOPHOIO MPaKTHKyMa
coctapiisieT 30 OanoB (MakcuMalbHO 1O 7,5 GamoB 3a Kaxayio paboty). KomudecTBo paboT u
0aJTOB 32 KaXXIYI0 pab0Ty MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIAOECMKOCTH.

[Tpumeps! 1a00paTOPHBIX PabOT U pa3aelibl, KOTOPble OHU OXBAThIBAIOT

Ne Ne pa3znena

I — Tembl J1a00PATOPHBIX 3aHATHI Yacol
1 Paznen 2 —  IIpoGomoAroToBKa M UCCIEN0BAHHUE 0OPA3LIOB IIEHOK, 8
MOKPBITUI METOIOM PACTPOBOM AJIEKTPOHHON MUKPOCKOIUU;
2 Pasnen2 |- TIpo6GomoAroToBKa u MCcaea0BaHHE 00pa3oB 8

HAaHOYaCTHUILl OKCUA0B METAJIJIOB METOAOM HpOCBG‘-IHBElIOH.IGﬁ
PIIEKTPOHHOW MUKPOCKOIUU;

3 Paznen 2 — TIpoGomoAaroroBka u MCCIEA0BaHNE 00Pa3IOB MOKPHITHIA 8
METOJIOM CKaHUPYIOLIEH 30H10BOM MUKPOCKOIIHH;
4 Paznen 3 — JludpakunoHHBIC METO B UCCIICIOBAHMS HAHOIIOPOIITKOB 8

OKCHJOB MCTAJLJIIOB.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenpHas padoTa MPOBOAUTCS C IEIbI0 YIUIYOJICHHUS 3HAHUHN MO JUCIUIUIMHE U
peyCMaTPUBAET:

— O3HAKOMJICHHE M TPOPA0OTKY PEKOMEHIOBAHHOM JTUTEPATYPHI, padOTY C IEKTPOHHO-
OMONMMOTEYHBIMU CHUCTEMaMH, BKIIIOYas MEPeBOAbl MyONMKamMi W3 HAayYHBIX >KypHAJOB,
IUTHPYeMbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TMIOCEIIEHNE OTPACIIEBbIX BEICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. Y. MenaeneeBa 1o TeMaTuke TUCIUIIIINHBL;

— TOJTOTOBKY K BBIITOJHEHHUIO KOHTPOJIBHBIX paboT 1o MaTepHaly JEKIIMOHHOTO Kypca;

— TIOATOTOBKY K CJla4e 9K3aMeHa 10 JUCITUTIIINHE.

[InanupoBaHNe BPEMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIUMOTO0 HAa H3y4YCHHE
JTUCIUTIIIMHBI, CTYACHTaM JIy4dIlleé BCETO OCYIIECTBISATh Ha BECh TMEPUOJ H3yUCHHS,
npelycMaTpuBasi IPU 3TOM PETYISPHOE MOBTOPEHHUE MPOWIEHHOTO Marepuana. Marepual,
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3aKOHCHEKTHPOBAaHHBI Ha JICKIHMSIX, HEOOXOAMMO PEryJISIpHO IONOJHATH CBEACHHSIMHU W3
JUTEPAaTypHBIX HCTOYHMKOB, TIPEACTaBIEHHBIX B pabodeid mnporpamme. [Ipu pabore ¢
yKa3aHHBIMH HCTOYHHKAMH PEKOMEHIYeTCS COCTAaBIATH KPAaTKU KOHCHEKT Marepuana, C
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUUeCKUX TaHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs KOHTPOJIA
OCBOEHMA JUCIIUAITJIMHDbI

CoBOKymnHast OILIEHKA [0 MAWCUWIUIMHE CKJIAIbIBACTCS W3 OLEHOK 3a BBITIOJHEHUE
KOHTPOJIBHBIX paboT (MakcuMmanbHas oneHka 30 OamioB), J1a0OpPaTOPHOTO MPAKTUKyMa
(MakcumanbHas oreHka 30 0ayuToB) M UTOrOBOTO KOHTPOJIA B (hopme Ik3amena (MakCUMaIbHas
orienka 40 6aioB).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.
PedeparuHas paboTa no AUCUUIUIMHE HE TPEIYCMOTpPEHA.

8.2. HpHMepr KOHTPOJIBHBIX BOIIPOCOB AJIfl TEKYHIECIr0 KOHTPOJH OCBOCHUA NUCIHUILJIMHBI

JImst  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 3 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJILHOM paloTe Mo KaxaoMmy paszeny). Pe3ynbraTsl BBHIIOJIHEHUS KOHTPOJIBHBIX paloT
OIICHUBAIOTCSI B COOTBETCTBUM C MPHUHATOM B YHUBEPCUTETEC PEUTHHIOBOM CUCTEMOW OIICHKH
3HaHUH. MakcuManbHas OIIeHKa 3a KOHTPOJbHBIE paboThl cocTtaBiseT 30 6amioB (mo 10 Gamnos
3a KaXIyro padbory).

Pasznea 1. Illpumep BapuanTa KOHTPOJILHOK padoThl Ne 1. KonTposabHas padora coxep:KuT
2 Bompoca, o S 6aJ710B 3a BONpOC.

1 Kak MOXHO pa3JeNuTh TPYNIbl MEUIEHHBIX BTOPUYHBIX AJIEKTPOHOB U OOpaTHO-
pacCesHHBIX AJIIEKTPOHOB B Clly4ae UCIOIb30BaHU AeTEKTOpa DBepxapTa-TopHau?

2 IloueMy Ipu PHEPrUsX, UCIOIB3YEMBIX B PACTPOBOI IEKTPOHHOW MUKPOCKOIIUU
He HalmroaeTcsi 00pa3oBaHUs PaJUallMOHHBIX 1€()EKTOB B KPUCTANIMYECKUX HEOPTraHUYECKUX
MaTepuanax?
Pasznea 2. Ilpumep BapuanTa KOHTPOJILHON padoThl Ne 2. KoHTposabHas padora coxep:KuT
2 Bompoca, o S 6aJ710B 32 BONpOC.

I. [Touemy TpOCTPaHCTBEHHOE pa3pelIeHHEe PACTPOBBIX IMEKTPOHHBIX MUKPOCKOIIOB C
TEPMO3MHUCCHOHHBIM KaTOAOM XYK€, YeM IPOCTPAHCTBEHHOE pa3pelIeHUe TeX K€ MHKPOCKOIIOB C
ABTOAMHCCHOHHBIM KaTOZOM?

2. ATOMHO-CHJIOBAasi ~ MHUKPOCKOMHSA ~ 00OJagaeT  JIydlIMM  [POCTPAHCTBEHHBIM
paspelieHneM, YeM pacTpoBasi, COOTBETCTBYIOIIME TNPHOOPHI JOCTATOYHO JemeBbl. llouemy
MPOJIOJIKAETCS BBIITYCK M HCIOJIB30BAHNE PACTPOBBIX 3JIEKTPOHHBIX MUKPOCKOIIOB?

Pasznea 3. Ilpumep BapuanTa KOHTPOJILHOK padoThl Ne 3. KoHTposabHas padora coxep:KuT
2 Bompoca, 1o S 6aJ10B 3a BONpOC.

1. [Iprpoaa TOpMO3HOTO PEHTTE€HOBCKOT'O U3TYYECHUS.

2. Kakue cocraBnstonye ¢poHa aHATUTHYECKOTO CUTHANIA U3BECTHHI B DJIEKTPOHHO-
30H/I0BOM MUKpOaHaIHn3e?
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8.3. Bonipocel 111 HMTOrOBOr0 KOHTPOJISI OCBOCHUS TUCIHUILIHHBI IK3aMeH)

DK3aMeHAIMOHHBIN OUJIET BKIIIOYAeT KOHTPOJILHBIE BOIIPOCHI IO BCEM pasjeiaM padoueit
MPOTPaMMbl TUCIUIIMHBI U COAEPKUT 2 BOINPOCA, KAXKIbIM M3 KOTOPHIX olleHuBaeTca B 20
0aJIoB.

1. Kak 3aBUCHT MUHUMAJIBHBIN HAMETP 3JIEKTPOHHOIO 30HAa OT TOKa 30H1a?

2. YUemy paBHa, 110 NOPSAJKY, BEIUUHHBI SHEPTUSI MEIJIEHHBIX BTOPUYHBIX AJIEKTPOHOB?

3. Yro Takoe kaHTeH-dPPeKrT?

4. Yro Takoe 3pPeKT aTOMHOTO HOMEpa B AIEKTPOHHO30HI0BOM MUKpOaHan3e?

5. Haumnas ¢ kakoro ajieMeHTa nepuoaudeckoit Tabauibl MokHO HaOmoaath K - u L -
CEpUU PEHTTEHOBCKOT0 U3JIy4eHUs?

6. CpaBHUTE YHEPIETUYECKOE Pa3PEIICHUE CIIEKTPOMETPOB C BOJTHOBOM U
HYHEPreTUYECKON JUCIIEPCUEH.

7. Kakoil nuanas3oH nepeneisieMbIX COAECPKaHUM B AJIEKTPOHHO30HI0BOM
MUKpoOaHanu3e?

8. HazoBuTe npu4mHbI, 10 KOTOPHIM B paCTPOBOM 3JIEKTPOHHOM MUKPOCKOITHU
MCIOJIB3YIOT AMAIa30H dHEPruil 31eKTpoHoB oT 1 10 30 xB.

9. KakoB MexaHu3M o0pa30BaHUs MEIJICHHBIX BTOPUYHBIX JIEKTPOHOB?

10. Yemy paBHO mpocTpaHCTBEHHOE paspemieHrne POM B pexxumMe perucrpanuu oopaTHoO-
pacCEesTHHBIX AIEKTPOHOB?

11. MoxeT a1 T0KalIbHOCTh ONPENETIEHUM pa3HbIX 2JIEMEHTOB B OJHOM U TOM K€
oOpa3slie Ipy OTHUX U TeX K€ IKCIEPUMEHTAIbHBIX YCIOBUSAX ObITh pa3HOii?

12. OnumuTe NpUHIUI pabOTHl PEHTTEHOBCKOTO CIIEKTPOMETPa C BOJIHOBOH
nucriepcueit. 13. KakoBa Hanbosee KOpoTKas JJIMHA BOJIHBI PEHTICHOBCKOTO U3JIYYCHHUS,
UCITyCKaeMasi MEHBIM 00pa3I[oM O] IeHCTBHEM ITyUKa JIEKTPOHOB, ¢ 3Heprueit 10 kB?

14. [ToueMy B peHTT€HOBCKOM cHeKTpe B K-cepuu UMeroTcs spKue JTMHUU,
oOycrnosiennsle nepexogamu K-L2 u K-L3 u net nuHun, o0ycnoBnenHoii nepexogom K-L17?

15. [ToueMy B 3J€KTPOHHBIX MUKPOCKOIMAaX UCIOJIb3YIOT BBICOKH BaKyyM?

16. KakoBa riyOrHa BbIX0/1a MEUIEHHBIX BTOPUYHBIX AJIEKTPOHOB? 3aBUCHUT JIU 3Ta
BEJIMYMHA OT YCKOPSIOILIEro HanpsKeHUs MUKpOocKorma?

17. 3aueM Mex Ay NOBEPXHOCTHIO CLUMHTHILIATOPA U CETKOM B IETEKTOpE DBepxapra-
TopHIM TPUKIIAIBIBAIOT BICOKOE HANPSIAKEHUE?

18. Yro Takoe MaTpU4HbIH 3((HEKT B 3JIEKTPOHHO30HJOBOM MUKpOaHanu3e?

19. Vicxons U3 TIOKaJIbHOCTH OTIPEJICIICHUH U Tpe/iena OOHapyKEHUs olleHuTe (110
HOPSIKY BEJIMYMHBI) MUHUMAJIBHYIO MAacCy 3JIEMEHTa, KOTOPasi MOXKET OBITh OIpesiesicHa B
3JIEKTPOHHO30HJOBOM MUKpPOAHAIU3E.

20. Kakre MUHUMAaIbHBIE COACPAKAHUS JIEMEHTOB MOXKHO OIIPEAEIATH B
3JIEKTPOHHO30HJ0OBOM MUKpOaHanu3e?

21. Ecny nonoKeHus JIMHUN XapaKTepUCTUYECKOTO PEHTITE€HOBCKOIO U3ITyUEHUS
NOMYMHSETCS 3aKOHY M0351 (MOHOTOHHAsI 3aBUCUMOCTh OT aTOMHOT'O HOMEpa), TO OTKy/a
OepyTcsi HaJOKEHUS PEHTI€HOBCKHUX JIMHUI?

22. Yro Takoe paboTa BbIXO/a dJIEKTpoHA?

23. Beruucnuts ryouny ¢okyca B POM npu yBenmuenun 1000 kpat, pabouem
paccrossauu 10 MM 1 muamerpe o0bekTuBHOM nuadparmer 100 Mxm. M300pakeHne numeer
pazmep 1000x1000 nukcenei.

24. B xakoM auana3oHe JISKHUT SHEPTrusi 00paTHO-PACCESTHHBIX 3JIEKTPOHOB? 25. Uemy
PaBHO NPOCTPAHCTBEHHOE pa3penieHrne POM B pexumMe perucTpanvy MEUIEHHBIX BTOPUYHBIX
3JIEKTPOHOB?

26. Chopmynupyiite 3akoH Mo3zmn.

27. Ilouemy B 3J€KTPOHHO30HAOBOM MUKPOAHAIIN3€ HE UCTIOIB3YIOT 00pa3Ilhl
CpaBHEHMSI, OJIN3KHE MO COCTaBy K COCTaBY aHAJIM3UPYEMOro MUKpOoOBhema?
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28. Bo3moykHa 11 TeHepalnsi peHTTEHOBCKOTO M3JIYICHHSI 00paTHO paCCEeTHHBIMU
ANEKTpOHAMH? MensIeHHBIMU BTOPUYHBIMU 3JIEKTPOHAMHU?

29. Ilpu xakoM 3HAYCHUHN HANPSDKEHHOCTH TTOJIsI BOJIM3HM KaToaa HaOJro1aeTcs
aBTO3JIEKTPOHHAsl IMUCCHSI?

30. Yrto Takoe k03 (HUIMEHT BTOPUIHON IJIECKTPOHHOMU dIMUCCUN?

31. Kak ycTpoeH 1eTeKTop 00paTHO-pacCcessHHBIX 3JIEKTPOHOB?

32. 3ayeM Ha BXOJIe JeTeKTopa IBepxapTa-TOpHIN UCTIOIB3YIOT CETKY C PETYIUPYEMbIM
NOTEHIUAIOM?

33. Yto Takoe JOKaJIbHOCTh ONPEACTCHUMN?

34. HazoBute 0CHOBHBIE MaTpUYHbIE 3()D(PEKTHI B AIEKTPOHHO30HJOBOM MUKPOAHAIIH3E.
35. Ucnonb3yst 3akoH Mo3znu, Haiitu anuny BosiHbl CrKa-nuaun (Z=24), eciiu U3BeCTHO, 4TO A
NiKa=1.658 anrcrpem u A SiKa=7.125 anrctpem.

36. UeMy npuOIU3UTEIIBEHO PaBEH Pa30opPOC IHEPTUU JICKTPOHOB B CIIydae
BOJIL()pPaMOBOTO TePMOKaTOa, Karoaa ¢ amuccueid LIIoTTky U kaToia ¢ MoIeBOi IMUCCHEH,
paboTarorieM mpu KOMHATHOM TeMIiepaType?

37. IloueMy npu SHEPTUAX, UCHOJIB3YEMBIX B PACTPOBOM 3JIEKTPOHHON MUKPOCKOIIMH HE
Ha0J01aeTCsl 00pa30BaHUs PaIUALMOHHBIX 1e()EKTOB B KPUCTAIUIMUECKUX HEOPTaHUYECKUX
MaTepuanax?

38. Kak o0Opa3yeTcst KOHTpacT U300pakeHUsI, 00YCIOBICHHBIM MUKpOpeIbedhoM
MOBEPXHOCTH B PEIKUME PETHCTPAIIUN 00PATHO PACCESTHHBIX dJICKTPOHOB?

39. B pe3ynbTaTe Kakux MpoIeccoB BOZBHUKAECT XapaKTEPUCTUUECKOE PEHTI€HOBCKOE
u3iyyeHue?

40. 3aueM B CIEKTPOMETpPaX C SFHEPTeTUUECKON JUCTIEPCUE TPUMEHSIOT OXJIaXICHUE
OT/IENIbHBIX 3JIEMEHTOB?

41. ITouemy JTOKJIBHOCTH 3JEKTPOHHO30HAOBOTO MUKpPOAHAIM3a B TPOCBEUNBAIOILICH
JIEKTPOHHON MUKPOCKOIINHU CYHIECTBEHHO JIY4IllE, YEM B PACTPOBOI?

42. CKOJBKO JICKTPOHOB B CEKYH/y TIOCTyIaeT B oOpaserl mpu Toke 3oH1a 10 HA?

43. Yem omnpenensieTcs: IPOCTPAHCTBEHHOE Pa3peliEeHUE PaCTPOBOTO 3JIEKTPOHHOTO
MHKpPOCKOIa?

44. Kax 3aBUCHT KOO PHUIHEHT 0OPATHOTO paccesHusl OT SHEPTUH MEPBUYHBIX
3JICKTPOHOB (B IMAITa30HE SHEPT U, HCTIOIB3yeMbIX B POM)?

45. Ecnu MenieHHbIe BTOPUYHBIE 3JIEKTPOHBI BO3HUKAIOT HE TOJBKO B pE3yJIbTaTe
MIPOXOXKACHUSI YEPEe3 BEIIECTBO 3JIEKTPOHOB 3JIEKTPOHHOTO 30H]1a, HO U MPHU BBIXOJIE Yepe3
MOBEPXHOCTh 00pa3lia 00paTHO-PACCESIHHBIX 3JIEKTPOHOB, IOYEMY ITPOCTPAHCTBEHHOE
paspelieHre B peKuMe perucTpaluy MeIJICHHBIX BTOPUUHBIX JIEKTPOHOB Ha JIBa MOPsIIKa
Jy4llie, YeM MPH PEerucTpauy 00paTHO PACCESTHHBIX dJICKTPOHOB?

46. UTo Takoe pEHTT€HOBCKOE U3TydYeHHUE?

47. OnumuTe NpUHIMI PabOThl PEHTI€HOBCKOT'O CIIEKTPOMETPA C SHEPTeTUYECKOM
JIACTIEPCUEN.

48. Bo3MO>KHa JTM TeHEpalis PEHTTEHOBCKOTO M3JIy4eHUsI 00paTHO PacCEeTHHBIMU
3neKTpoHamMu? MensIeHHbIMA BTOPUYHBIMU AJIEKTPOHAMM?

49. Kakue oOpa3ibl Helb3sl uccaenoBat B POM?

50. IToueMy MUHUMAJIbHBIN JUAMETP CPOKYCHPOBAHHOTO SJIEKTPOHHOTO MyYKa 3aBUCUT
OT THIIA UCTIOJIB3YEMOT'0 KaTo/1a MUKpOCKoIa?

51. B yem paznuune B 3aBUCUMOCTAX KOA(DPHUITUEHTOB BTOPUUHON IMUCCUH (MEIJICHHBIE
BTOPUYHBIC DJIEKTPOHBI) U 0OPATHOTO pacCessHUS OT aTOMHOT'0 HOMEpa /ISl YUCTHIX AJIEMEHTOB?
52. Kak MOHO pa3JieUTh IPYMHIbl MEAJIEHHBIX BTOPUYHBIX 3JIEKTPOHOB M 00paTHO-pACCESHHBIX
AJIEKTPOHOB B CIIy4ae UCIOJIb30BaHUS I€TeKTOpa DBepxapTa-TopHiu?

53. [Ipupoaa TOpMO3HOTO PEHTTE€HOBCKOTO U3JTYYEHUS.

54. OnumuTe ycnoBUs BOZHUKHOBEHUS (P QeKTa BTOPUIHOM (DIyopecleHIInH B
3JIEKTPOHHO30HJOBOM MUKpPOAHAIU3E.
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55. byaert nu HaOMIOAaThCS XapaKTEPUCTHUECKOE U3ITYICHUE MEIH, €CITH DHEPTHUS
AJIEKTPOHHOTO 30Ha 5 KB?

56. [ToueMy JTOKaIbHOCTH MO HAITPABICHUIO AJIEKTPOHHOTO 30Ha OTJIMYAETCS OT
JIOKaJIbHOCTH B MEPIICHAUKYISPHOM HAPABICHUH?

57. Kak 3aBuCHT KO3 (HUIIMEHT 0OPATHOTO PACCESTHUS SJIEKTPOHOB OT yrila, MEXITY
3JIEKTPOHHBIM 30HJIOM H IMOBEPXHOCTHIO 0Opa3ia?

58. KakoBa Be1MYMHA TEPMUUYECKOTO BO3JACHCTBUS AJICKTPOHHOTO 30H1a Ha oOpasen?

59. BbIUMCIINTh, KAKOMY PacCTOSIHUIO B HM COOTBETCTBYET OJIMH IMHUKCENh U300pakeHus,
eciu pazmep n3odbpaxenus 1024x1024 nukcens a yenuaenne 90 000 kpar, pazmep sKpaHa
Mukpockomna 20x20 cm.

60. B kakoM U3 SMUCCHOHHBIX PEKUMOB PACTPOBOIO JIEKTPOHHOTO MUKPOCKOIIA
HaOJII01aeTCsl KOHTPACT U300pakeHus1, 00YCIOBIECHHBIX Pa3InYMEeM XUMHUYECKOTO
(3neMeHTHOr0) cocTaBa objacTeit oopasma?

61. Kakue cocrapistoniie poHa aHATMTHUYECKOTO CUTHAIA U3BECTHBI B
3JIEKTPOHHO30HJ0OBOM MUKpOaHaIu3e?

62. Bo3zMoykHa 1111 reHepalysi MEeAJICHHBIX BTOPUYHBIX 3JICKTPOHOB 00paTHO
paccestHHbIMU?

63. Uto Takoe BbICOKOIHEpreTuieckasi (KOpOTKOBOJIIHOBAs) TpaHMIla CIIEKTpa
TOPMO3HOTO PEHTI'€HOBCKOI'O U3TyYCHHUS?

64. Kakue ¢uzndeckue sBICHUS UCTIONB3YIOTCS s (POpMUPOBaHUS U300pakeHUH B
pa3IuYHBIX pexxumax POM?

65. Yo Takoe kpoccoBep?

66. Kakum 006pazoM B pacTpOBOM JIEKTPOHHOW MUKPOCKOITMH OCYIIECTBIISIOT
CKaHUPOBAHUE HJIEKTPOHHOTO 30H/Ia 110 00pa3iy?

67. [loueMy JTOKaIbHOCTh MO HATPABJICHUIO AJIEKTPOHHOTO 30Ha OTJIMYAETCS OT
JIOKAJIbHOCTH B MEPIICHAUKYISPHOM HAPABICHUH?

68. Pa3mep kakoi u3 obyacreld B 00pasiie 00mbIie — 00J1acTH BBIX0J1a 00paTHO-
paccessHHBIX 3JIEKTPOHOB MIIM 00JIACTH BBIXO/Ia XapaKTEPUCTHUECKOTO U3ITyYeHUS MeIn?
O6pa3zerr — uncras Menb. Y ckopsitoree HanpspkeHue 30 kB.

69. Kakum 00pa3oM U3MepsIOT MOTEHIIHAT TOBEPXHOCTU B PEXKUME PErHCTPALUU
MEJIEHHBIX BTOPUYHBIX 3JIEKTPOHOB?

70. Kakne MUHMMaIIbHBIE COIEPKAHMSI SJIEMEHTOB MOKHO OIIPENENISTH B
3JIEKTPOHHO30HJ0OBOM MUKpOaHaIu3e?

71. Yto Takoe peHTIe€HO(IIyOPECIECHTHBIM aHAJIN3 C TIOJHBIM BHEIIHUM OTPaKCHUEM?

72. Kakoii nuameTp peHTT€HOBCKOTO My4Ka JJOCTUTHY B HACTOAIIEE BpeMs?

73. Ilpunuun neicTBrs KOHPOKAIHLHOIO PEHTTEHOBCKOTO MUKPOCKOIIA.

74. YTO Takoe CIEKTPOCKOMHUS XapaKTEPUCTUUECKUX OTEPH IHEPTUH IIEKTPOHOB?

75. C KaKko# 1eTbI0 MPUMEHSIOT KOPPEKTOPHI abepparuii?

76. B uem oTiinune 3J€KTPOHOTPAMMBI MOJUKPUCTAILIA OT 3JIEKTPOHOTPAMMBbI
MOHOKpHUcTaa?

77. Yemy (110 TIOPSIIKY BEJIMYUHBI) paBHA JIMHA CBOOOIHOTO MTpobera 0Ke-3JIeKTPOHA B
TBEP/IOM TeJI€ 10 OTHOLIEHHUIO K HEYIIPYTOMY pacCesiHUIO?

78. [loueMy B 03e-31EKTPOHHOM CHEKTPOCKONHU UCIIOIB3YIOT CBEPXBBICOKHI BaKyyM?

79. Yemy paBHa JIOKQIbHOCTh OMPEAETICHUN 0 TIIyOHHE B pEHTTeHO(OTORIEKTPOHHON
CHEKTPOCKOIUH.

80. XapaKkTepHCTUKH METO/A MACC-CIIEKTPOMETPUN BTOPUYHBIX HOHOB.

MaxkcuMaIbHOE KOJIMYECTBO 0AJUIOB 34 IKk3amen — 40 0auoB.

CDOHI[ OLCHOYHLIX CPpCACTB HNPUBCACH B BHUAC OTACIBHOI'O ANOKYMCHTAQ, ABJIAIOUICTOCSA
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbLHOM MPOrPaMMBbl.
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8.4. CTtpykTypa n npuMepbl OWJIETOB ISl IK3aMeHa

DK3aMeH MO0 JUCHUIUIMHE «Memoovt u npuodopel 0na u3yueHus HAHOUACMUY U
HAHOMAMEpPuUanNee» BKIIOYAET KOHTPOJIbHBIC BOMPOCH! 10 BCEM pa3jeliaM padoueil mporpamMmbl
TUCIHUIUIMHBL. buner s sk3amMeHa COCTOMT M3 2 BOMIPOCOB, OTHOCSIIMXCSA K yKa3aHHBIM
pazaenam. OTBETHI Ha BOMPOCH HK3aMEHA OIEHUBAIOTCS U3 MaKCUMalnbHOU OreHKu 40 OaioB
CJICIYIOIIUM 00pa30M: MaKCUMAJIBHOE KOJUYECTBO 0aIOB 3a KaXK bl Borpoc — 20 Gaios.

IIpumep 3K3aMeHALMOHHOIO OHJIeTA:

«Ymeeporcoaro» MuUHHMCTEPCTBO HAYKHU M BbicHIero oopasopanusi P@®
3aB. kadenpoii Poccuiickuii XMMHUKO-TEXHOJOTHYECKUN YHUBEPCUTET
HaHOMAaTEpHUaJIoB U umenu JI.M. MenjesieeBa
HAaHOTEXHOJIOTUU Kagenpa HanomarepuajoB 1 HAHOTEXHOJIOTHHU

28.03.03 HanomaTtepuaJsbl
Ipodpuib — «XuMHUYECKASA TEXHOJOTHSI HAHOMATEPHUAJIOB)
« »_ 20 1 MeTtoabl 1 puOOPHI AJ1s1 U3YUYEHUST HAHOYACTHL U
HAHOMATEPHAJIOB
buner Ne 1

1. VMicxons u3 JOKaJIbHOCTH OMNPENCICHUN M Tpenesa OOHapyXeHHUs, OLECHHUTE (10 TMOPSAKY
BEJIMYMHBI) MUHUMAJIBHYIO Maccy »JJEMEHTa, KOTOpas MOXeT ObITh OIpeaesieHa B
3JIEKTPOHHO30HI0BOM MUKPOAHAIU3E.

(ITonnucek)

2. [lpuanmn neicTBrs KOH(GOKAIBHOTO PEHTI€HOBCKOTO MUKPOCKOIIA.

9. YHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHOBHAasI JIUTEpPaTypa
1. FOproB E.B. Hanomatepuainbsl u HaHOCTPYKTYpPBL. - M.: PXTY um. JI.1. Menneneesa — 2010,
1.1-124c., 1.2 - 148 c.
b. lonoHuTebHAS JJUTEpPATYypa
1. Crapoctun, B. B. Marepuansl u MeTosl HaHOTeXHOJoTHi [ Tekct] : yuebnoe nocobue / B. B.
CrapoctuH. - 2-¢ ua. - M. : BUHOM. Jlabopatopus 3Hanui, 2010. - 431 c.

9.2. PekxomeHayeMble HCTOYHHMKHN HAYYHO-TeXHHUYECKOH nHpopMannu
— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIUSIM.
— Ilpe3eHTanuu K JEKIUAM.
— MeTtoauyeckne peKOMEHIAIUU 10 BBITIOJHEHUIO JTA0OPaTOPHBIX padoT.

Hay4dHo-TexHH4YecKne KypHabl:

— Kypnan «Poccuiickue HaHoTexHOIOrUW», ISSN 1992-7223

— Kypuan «Hanounaycrpusi», ISSN 1993-8578

— ACS Nano Print Edition ISSN: 1936-0851, Web Edition ISSN: 1936-086X

Pecypchl nHpOpMATHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr IHTEepHeT:

— Pecypcet ELSEVIER: www.sciencedirect.com, www.scopus.com.
- Pecypcbr ACS: http://pubs.acs.org

— Pecypcsr Springer: http://www.springer.com/gp/products/journals

— Pecypcrr RCS: http://pubs.rsc.org/en/journals?key=title&value=all
— Pecypcet Wiley: http://onlinelibrary.wiley.com/

1@
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9.3. CpencrBa odecneyeHHsi OCBOCHUSA TUCIHUATIIUHBI
Jns  peanusanuu  paboueil mporpaMMbl  MOATOTOBIICHBI  CIEAYIOLIME  CPEICTBA
obecreyeHns: OCBOEHUS AUCIUITINHEI:
- 0aHK 3aaHUi ISl TEKYIIETO KOHTPOJISI OCBOCHHUS JUCIHUIUIMHBI (00Iee 4ucio
BOIPOCOB — OoJee 25);
- 0aHK 3aJlaHUI JIJI1 UTOTOBOTO KOHTPOJIS OCBOCHHS JUCIMIUIMHBI (OOIee 4nciio
BOIPOCOB — Ooiee 25).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmanmonnyio HOJICPKKY U3ydCHUS JICITUTUTHEI OCYIIECTBIISCT
Nndpopmanmonno-oubnuoreunsiii nentp (MBL) PXTY wum. JA.U. MenneneeBa, KOTOPBIi
obecrieunBaeT OOYyYaIOMUXCSA OCHOBHOM y4eOHOH, Y4eOHO-METOAMYECKOM W HaydYHOH
JUTEpaTypoid, HEOOXOIUMOHN JAJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCIUILINHE.
O6mmit o6eM MHOTOOTpacneBoro Goumga MBI Ha 01.01.2022 coctaBnser 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM W HAYYHO-TEXHUYECKOH
JUTEPATypoil B (OpME MEUYATHBIX U JIEKTPOHHBIX M3JAaHUM, a TaKKe BKIIOYaeT O(UIHAIbHEIE,
CIpaBOYHO-OMONMMOrpaduueckre, CrENUATU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOekHBIC
nepuonuueckue u  uHbopmanmonHeie  u3manums.  WBI[  obecmeumBaer  goctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOydaromuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnmoreynoil cucteme (DBC)
VYHuBepcuTeTa, KOTOpas COAEPKHUT pa3IMYHbIe W3JaHHS 10 OCHOBHBIM H3y4aeMbIM
JUCLHUTUTMHAM M C()OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHo-
METOINYECKON JIUTEPATyPHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
uHpopmarnmonHoro obcmyxkuBanusi B UBL] peann3oBana TeXHOIOTHUS DJIEKTPOHHOW IOCTAaBKH
JTIOKYMEHTOB.

[TonHBIA nepedeHb HIIEKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCIOIb3yEeMBIX B
npoiiecce 00y4eHus, PEICTaBICH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBercTBUU C y4eOHBIM IJIAHOM 3aHATUS O TUCHUIUIMHE «Memoowvl u npudopwl
0/1 U3y4eHUs HAaHOYACMUY U HAHOMAMEPUANN8» TIPOBOIATCS B (hopMe JIEKIHH, MPaAKTHYECKUX
3aHATHUH, 7a00paTOPHBIX pabOT M CAMOCTOSATEIBHON Pab0ThI 00YYaIOIIETOCH.

11.1. O6opynoBaHue, He0OX0AUMOe B 00pa30BaTeJIbLHOM Mpolecce:
JlekunonHast y4eOHas ayauTopus, OOOpYZOBaHHAS AIIEKTPOHHBIMH CpPEACTBAMHU

JIEMOHCTpAMy (KOMITBIOTEP CO CPEACTBAMH 3BYKOBOCIPOW3BEICHHUS, IPOEKTOP, 3KpaH) M
y4aeOHOI MeOeIbIo.

bubnmoreka, uMeronias pabodyre MecTa, OCHAILICHHbIE KOMIIBIOTEpAMU C JOCTYIOM K
0a3aM JaHHBIX U BBIX0/I0M B VIHTEpHeT.

Hayunsle nabopatopun kadenpsl, cHaOXKeHHBIE 1a00paTOpHOM MeOesbIo, BBITSKHBIMU
mkapaMy, XHMHYECKOM TMOCyHol, peakTHMBaMH, HEOOXOIUMBIM  00IIenadopaToOpHBIM
obopymoBaHueM (BEChl aHAJTUTHYECKHE, CYIIMJIbHBIC INKa(bl, BaKyyM-CYIIMJIbHBIC IITKa(HI,
KOJIOOHArpeBaTeNy, pOTAMOHHBIE MCHApUTENH, TEPMOCTATHl, Teun My(denbHbIe, HeHTPU(YTH,
MarHUTHBIC MEIIANKH, YJIBTPAa3BYKOBBIE I'OMOTEHH3aTOpbl, pH-METphl, KOHIYKTOMETpHI) |
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CHEeLMATU3UPOBAHHBIM 000pYyIOBaHUEM AJIs Pa3pabOTKH, CHHTE3a M MCCIEJOBAHUS CBOMCTB
HAaHOMATEpPHAJIOB M  HAHOCTPYKTYPHUPOBAHHBIX CHUCTEM, B TOM YHCJIE IUIAHETapHas
MHUKpOMeINbHUIA, crekTpodoromerp B YO u BHUIUMON 00JaCTH, CHHXPOHHBIH TEPMUYECKHUNA
aHaM3aToOp, aHAJIU3aTOp pa3Mepa M A3€Ta-NOTEHIMajda YacTHUl], aHaTU3aTop CTaOWIBHOCTU
JUCIIEPCHBIX CUCTEM, POTAL[MOHHBII BUCKO3UMETP (PEOMETP)

11.2. YueOHO-HATISAAHbIE TOCOOUS:
Nnnmroctpanuy K NPpakKTUYECKUM 3aHATHSIM.

11.3. KoMnb1oTepbl, HHPOPMANUOHHO-TEJIEKOMMYHHUKAIMOHHBIE CETH, ANINIAPATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:
[IepcoHanbHbIE KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBateasimu CD u DVD,

OpPUHTEPAMH W TPOTPAaMMHBIMU CpPEJCTBAMH; MPOEKTOPHl U 3KpaHbl; LU(pPOBBIE KaMephl;
KONUPOBaJIbHBIE alllapaThl; JOKAJIbHAs CETh C BBIXOJ0M B VIHTEpHET.

11.4. IleyaTHbIE M JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALIMOHHbIE PeCyPChI:
NupopMalMOHHO-METOIUYECKUE MaTepuaibl: y4eOHble IOCOOMS 1O JUCLUUIUIMHE;

pa3aTovyHbI MaTepuai K pa3jenam JIEKIIMOHHOTO Kypca.

DneKTpoHHBIE 00pa3oBaTeNbHBIE PECYPCHI: JJEKTPOHHBIE MPE3eHTAIlMH K pas3zieiiam
JEKIIMOHHOTO Kypca; y4eOHO-METOIUYeCKHe pa3paboTKU B DJIEKTPOHHOM BHJIE; CIPABOYHBIC
MaTepuaibl B IEYaTHOM M JJICKTPOHHOM BHIE; KadenpanpbHas OMOIMOTEKa SJIEKTPOHHBIX
U3IaHUMN.

11.5. IlepeyeHb JIMIEH3MOHHOI0 POIPAMMHOIO 00ecIeYeHHs
PexBu3uThI Cpok okoHYaHUS
HanmenoBanue KomnuectBo N
Nem/m MPOrPaMMHOTO MPOIAYKTa sorosopa JTUTCH3U N AICHCTBITA
MOCTAaBKHU JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 353A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 Mecs1eB ¢
IIpunosxxeHus B cocrase
) — B BO3MO>KHOCTBIO
Outlook MPOJUICHUS
OneDrive JHHCH3IH
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office Kontpakt No 28-
Professional Plus 2019 355A/2020 ot 12 Mecsities ¢
B cocrasge: 26.05.2020
3 . Word B BO3MO>KHOCTBIO
. Excel MPOJUICHUS
. Power Point JHHCH3IH
. Outlook
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OneNote

Access

Publisher
InfoPath

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA TPOT'PAMMBbI

HaumenoBanue DopMbI U METOABI
OcHOBHbBIE TOKA3aTeIH OLIEHKHU
pa3aesioB KOHTPOJISI M OlIEHKH

Paspean 1. 3Haem: OneHka 3a
- OCHOBHbIE TpeOOBaHMs K 00BEKTaM aHajIM3a JJs | KOHTPOJIbHYIO paboTy
pa3IMYHBIX METOJIOB HCCieAoBaHus, aHanu3a u | Ne 1.
JUAarHOCTUKY HAaHOMAaTEPHUAJIOB U HAHOCUCTEM;
ymeem:
- BBIOMpaTh HEOOXOOMMBIM METOJ aHamu3a |
JUAarHOCTHMKMA HAaHOYACTHI], HAHOMATEpUAJIOB U
HAaHOCUCTEM B COOTBETCTBUU C MOCTaBICHHOM
HCCIIEIOBATEIIHLCKOM MEIIBIO;

Paznean 2. 3Haem: Ouenka 3a
- (U3UMKO-XMMHYECKHE  OCHOBBI  METOJOB | KOHTPOJIbHYIO paboTy
UCCJEIOBAHMS,  aHalIWM3a W JMArHOCTUKH | Ne 2.
HaHOMaTEPHAJIOB U HAHOCUCTEM;
- (Qusuyeckue OCHOBBI  cKaHupywomed u | OueHka 3a
MIPOCBEYMBAIONIEH DJIEKTPOHHON MHKPOCKOTHH, | JIJAOOPATOPHBINA
TYHHEJIbHOW YU aTOMHO-CWJIOBOM MUKPOCKOIINH; MPaKTUKYM 3
ymeem: nabopaTopHble
- OICHMBAaTh  JOCTOBEPHOCTh  MOJYYEHHBIX | PaOOTHI)
pe3yabTaToOB aHaiamu3a HaHOYaCTHI] u
HaHOMaTEpPHUAaJIOB;
enadeem:
— HaBBbIKaMU dHaJin3a IMOJIYYCHHBIX
pE3yJIbTaTOB.

Paspnean 3. 3Haem: OneHka 3a

- (u3nuecKkue OCHOBBI CIEKTPOCKONMMYECKHX U
TU(PPAKIMOHHBIX METOAOB H3YUEHHUS M aHajIu3a
HAaHOCUCTEM U HAHOMATEPHUAJIOB;

- BUJBl U YCTPOHCTBO OCHOBHBIX NPHOOPOB IS

HCCIIEIOBAHUS, aHagM3a M JHarHOCTHKH
HAHOMAaTEPHAJIOB M HAHOCHCTEM;

ymeem:

- MPOBOJUTH CpaBHEHHE pe3yIbTaToB,
MOJTYYECHHBIX Pa3HBIMUA METOJIAMH;

enaoeem:

— HaBBbIKaMH HCIIOJIb30BAHHA PA3JIUIHBIX
TEXHUYCCKUX CPCACTB JId HM3MECPCHHUA U
KOHTPOJIA OCHOBHBIX napamMcTpOB
HAaHOYAaCTHIl 1 HAHOMATCPHAJIOB;

KOHTPOJIBHYIO paboTy
No 3.

Ouenka 3a
1abopaTOPHBIN
npakTUKyMm (1
nabopaTopHas
pabota)
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyueHue UWHBAIMAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10POBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHHS 00pa30BaTENbHON AEATEIbHOCTU
110 00pa30oBaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, MporpaMMaM CIELUaINTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHu3aldl W OCYLIECTBICHHS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemieHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JAeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. Mengeneea ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alid 00pa3oBaTeIbHOIO Ipolecca
Ui OO0y4eHHs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«MeTosBI B HDPI6ODBI JJI1 U3YVIYCHHUA HAHOYACTHUIL M HAHOMATCPpHUAJIOB»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHs: oOuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MEHEHHUS/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«MeTtoabl TEPMUYECCKOI'0O aHAJIU3a B TEXHOJIOT'MA HAHOMATCPHUAJTIOB)

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[lporpamMa cocraBieHa CTapIIMM IperojgaBaresieM Kadeapbhl HAHOMAaTEpPHAIOB U

HaHotexHojoruu [lapamaeBeim A.U.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceqaHud Kadeapbl HaHOMATEpUAIOB H

HaHOTexHoJoruu «27» anpens 2022 r., mporokos Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPENnoJaBaHMs TUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. JI.1. Menneneepa. [Iporpamma paccuutana
Ha U3y4eHUE NUCLUIUIMHBI B TeUeHUe 1 cemectpa.

Jucuunnuna «Memoobl mepmuueckozo aHaiu3a ¢ MmMexHo102uu HAHOMAmepuanoe»
OTHOCHUTCS K OJIOKY AMCLHMIUIMH 1O BBIOOPY YacTH AMCLUIUIMH Y4eOHOTO IjiaHa, GopMHUpyeMon
ydyacTHUKaMU 00pa3oBaTeNbHbIX OTHOIICHUU. [Iporpamma IUCHUIUIMHBI TNpEANOjaraeT, 4YTo
o0yyJaromuecs: UMEIOT TEOPETUYECKYI0 M MPAKTUYECKYI0 TMOJTOTOBKY B OOJIaCTH (PU3HUECKOU
XUMHUH U (PU3UKO-XUMUYECKHX METOJIOB aHAN3A.

Heuab AucHUNINHBI — GOPMUPOBAHUU Yy OOYYAIOUIUXCS KOMILJIEKCHOTO MPEACTaBICHUS
0 BO3MOXXHOCTSIX TEPMUYECKOT0O aHAIM3a ISl HCCIIEJOBAaHUS HAHOMATEPHAJIOB.

3agaum AuMcUMIIMHBI — (QOPMUPOBAaHUE y CTYACHTOB 3HAHWUH W HABBIKOB BbIOOpa
METOJIOB TEPMUYECKOT0 aHajJn3a HAaHOMATEPHAJIOB JJIs JOCTHXKEHHsS TpeOyeMOoro Hay4yHoOro u
NPaKTUYECKOTO pe3yibTara; (pOopMHUpPOBaHHME MOHUMAHHS METOAOJIOTMYECKHX OCHOB BBIOOpPA
anmnapaTHO-TEXHUYECKOro o0ecnedeHus MPoBeIeHUsI TEPMUYECKOT0 aHaIu3a HAaHOMATEPHAJIOB.

Jucuunnuza «Memoosl mepmuyueckozo aHaAIU3a 6 MexXHON02UU HAHOMAMEPUAIE)
npenogaercs B 7 ceMectpe. KOHTpoJb ycrieBaeMOCTHM CTYAEHTOB BEIETCS MO MPUHSATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

PaGouas mporpamMma AHUCHMIUIMHBI MOXXET OBITh peaju30BaHa C IMPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHMH M 3JIEKTPOHHOTO OOyUeHHS MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIIUIIJIMHbI

Wzyuenue JTUCIUTIAHBI HaIpPaBIICHO Ha npuodpereHue CIIETYIOINX
npo¢ecCHOHATbHBIX KOMIIETEHIIHIT 1 HHAUKATOPOB UX IOCTUKEHUS:



OcHoBanue

3agaua Koa n naumenoBanue npodeccrnoHaIbHBIN
A N OOBeKT niIn 001aCTh Kon n : (podp
npodeccroHanbHOM WHMKATOPa TOCTHKECHUS CTaH/apT, aHAIHU3 OIIbITA)
3HAHUS HauMeHoBaHue 11K
EATEIILHOCTH [IK O06001IeHHbBIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccHoOHAIbHON 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEILCKUIA U PACYETHO-AHAJIMTHYeCKUI
1. ydactue B paboTe | - OCHOBHBIC THUIIBI IIK-2.1 3HaeT OCHOBHBIE Amnanu3z TpeboBaHU K
TPYIITIBI CIIEIUAJIMCTOB | HAHOMAaTEPHAJIOB u MPUHITATIB 1 METOIUKH po¢eCCHOHATBHBIM
npu BBITIOJIHCHUH | HAHOCHCTEM KOMILJIEKCHBIX KOMIICTCHIIHMSIM,
AKCTICPUMEHTOB, HEOPTraHUYECKOU UCCIICIOBAaHUM, UCTIBITAHUN | MPEIBABISIEMBIM K
MPOBEJICHUIO PAcCUYeTOB U | (METAITTMYECKHX u Y TUarHOCTUKHU BBIMTYCKHUKAM HAIPaBICHUS
00paboTke WX | HEMETAJUTMIECKHUX ) u MaTepHaJIOB, U3ICTUN 1 MOATOTOBKU HA PHIHKE
pe3yIbTaTOB 10 | OPraHUYECKOM ITK-2 CriocoGert MPOIIECCOB UX Tpyaa, 06001eHne
CO3JIaHUI0, WCCIICIOBAHUIO | (TIOIMMEPHBIX, HPUMEHATS HABIKH IIPOM3BOJICTBA, OOPA0OTKH | 3apyOEIKHOTO OIBITA,
u BBIOO JICPOTHBIX MIPUPOILI 1 Moav(uKaIuy, BKIOYas | IPOBEIECHUS KOHCYIbTAIUI
PY | YTICpOAHBIX) PHPOIRL | o onp30Bamms MIPUHIIAIIOB ¢ ’ POBEAL y H
HaHOMAaTEPHAJIOB U | TBEPIBIE, KHJIKUE, CTaHJapTHHIC U C BEIYIIUMH
1 METOJIMK KOMIUICKCHBIX
HAHOCHCTEM, OIICHKE | TeNieo0pa3HbIe, N . | ceprudukanmoHHbIe paboTonarensimMu,
HCCIICIOBAHUI, UCIIBITAHUI
AKCIUTYaTaIlMOHHBIX a’PO30JIbHEIE, BKTIOYAs | MATHOCTHKH VCITBITAHMS 00beTMHEHUSIMU
XapaKTEPUCTUK C | HaHOIJIEHKU u MATepUATOB, H3IEIH 1 MIK-2.2 YMeer npuMeHsTh | paboToaaTeneii orpaciu, B
MOMOIIbI0 KOMILJIEKCHOTO | HAHOCTPYKTYPHUPOBAaHHbBIC I OHI;CCOB I;X HaBBIKA KOMITJICKCHBIX KOTOPOH BOCTPEOOBaHBI
aHaM3a CTPYKTYPHl U | MIOKPBITHS, P WCCJICIOBAaHWM, UCTIBITAHUN | BBITYCKHUKHU B paMKax
., | mpou3BoACTBa, 0OPaObOTKH
(bU3UKO-MEXaHUYECKHX, - METOABI  HCCICIOBAHMM, Y TUarHOCTUKHU HaIpaBJICHUS MTOATOTOBKHU.
. 1 MOAU(UKAIINH, BKITIOYAs .
KOPPO3UOHHBIX W JIPYTUX | UCTIBITAHHMA, TUATHOCTUKU U CTAHIADTHBIE 1 MaTepuaoB, U3IEIHIA U
CBOWCTB, YCTOMYMBOCTH K | KOHTPOJIS KayecTBa cenTi (bI;/IKaHI/IOHHBIe MPOIECCOB UX [TpodeccrnonanbHbIi
BHEILIHUM BO3JCHCTBUSAM; | HAHOMATEPHAJIOB, I/ICII)I LTANIS MPOU3BOJICTBA, 00paboTk | cTanmapT 26.006
2.  ygacrtue B | mosryaOpuKaToB, 1 MoauduKauu, BKiaodas | «CrenuanuicT mo
MIPOU3BOJICTBE 3arOTOBOK  JeTalled | CTaHIapTHBIC U paspaboTke
HaHOMAaTEPHAJIOB W | U3JCIMI Ha HUX OCHOBE, cepTudHUKAIMOHHBIC HaHOCTPYKTYPHUPOBAHHBIX
HAHOCHCTEM C 3aJJaHHBIMU | TBEPIbIX, KUJIKUX, HCIIBITAHUS KOMIIO3UIIMOHHBIX
TEXHOJOTHYECKUMU U | reaeoOpa3HBIX u IIK-2.3 Brageer MaTEepUAIIOBY,
(G yHKIIMOHATHLHBIMU a’PO30JIbHBIX HAHOCHCTEM, OCHOBHBIMHM METOJaMHU YTBEPKJACHHBIN TPUKA30M
CBOWMCTBaMH, METOJbl JUAarHOCTUKHA H KOMILICKCHBIX MuHucTepcTBa Tpyaa u




IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX
IIPOLIECCOB B COCTaBe
NEPBUYHOTO  IPOEKTHO-
TE€XHOJOTMYECKOTO WU
HCCJIEIOBATEIBCKOTO
NOJIpa3eJICHNU.

aHaJM3a HAHOJUCIIEPCHBIX
YacTHll, HAHOIUIGHOK U
HAHOCHCTEM;

- BCE BH/IBI
HCCJIEIOBATEIHCKOTO,
KOHTPOJIBHOTO 1
UCTIBITATEIFHOTO
obopynoBaHus,
AHATTUTUYECKOUN
anmnapaTyphl,
KOMIIBIOTEPHOE
porpaMmmMHoOe o0ecriedeHne
ISt 00paboTKH
pe3yNbTaToB U aHaIN3a
MOJTyYEHHBIX JaHHBIX,
MOJIETUPOBAHUS TPOIIECCOB
CUHTE3a U (PU3UKO-
XUMHYECKHX CBOMCTB
HAHOMAaTEPHAJIOB.

HCCJIeIOBaHUM, UCIILITAHUM
U JUarHOCTUKH
MaTepUAIIOB, U3JETUN U
IIPOLIECCOB UX
POM3BOJICTBA, 00PabOTKH
U Moau(UKaLUY, BKIIOYast
CTaHJapTHbBIC U
cepTudHUKAIMOHHBIC
UCIIBITaHUS

COLIMAJIbHOH 3aIIUTHI
Poccuiickoit @eaeparnuu oT
08.09.2015 No 604n.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMUYecKas
pa3paboTka u
METOIUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3J1aHuUs
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJM(pUKAITUN —
6)

[IpodeccronanbHbrit
cranaapt 40.104
«Crenuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (UK CBOKCTB
HAaHOMAaTEepHAaJIOB U
HAHOCTPYKTYPY,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpyia u
COLIMAJILHOM 3aIUTEI




Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUAJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namey:

- kjaccupukamuio M (PU3NYECKO-XMMHUYECKHE OCHOBBI TEPMHUYECKOIO aHaju3a
MaTepHaJIoB;

— YCTpPOMCTBO M MPUHLUN PpabOTHI OCHOBHBIX MPUOOPOB TEPMUUYECKOTO aHATIN3A;

— BO3MOXHOCTM NPHUMEHEHMs TEpPMHUYECKHX METOJOB AaHalu3a B TEXHOJIOIUHU
HaHOMAaTepHaJoB;

Ymemns:

- AHAIM3MPOBATh  pE3YJAbTAThl  HCCICAOBAHUS  HAHOMATEPUAIOB  TEPMUYECKUMHU
METOAAMU;

- paccuMThIBaTh (U3NKO-XMMHUYECKHE MapaMeTpbl XUMHUYECKUX PEaKLUUH € ydacTHeM
HaHOMAaTEPHAJIOB 0 Pe3y/IbTaTaM TEPMOTPAaBUMETPHH U CKAaHUPYIOLIEH KaJOPUMETPUH;

- moxdupaTh  HEOOXOIUMOE  TeXHHYecKkoe o(opMieHME JUII  HCCIEeIOBaHHUS
HaHOMAaTEPHAJIOB TPEOYEMBIX THUIIOB.

Bnaodemu:

- CTaHJApTHBIMHU METOAUKAMHU aHaIM3a HaHOMaTepHaJloB METOAAMU
TEPMOTPABUMETPUU U UG PepeHIINaTbHO-CKaHUPYIOLIeH KaJOPUMETPUH;

- OCHOBAaMHU TEPMOKHMHETHUYECKOTO aHAJIN3a;

- MerojaMu paboThl C HAayYHOH-TEXHUUYECKOW JMTEpaTypod MO TEOPETUYECKUM U
TEXHOJIOTUYECKUM acleKTaM TepMOIpaBUMETPHUUECKOr0 aHAJIN3a HAHOMATEPHAJIOB.

3. OFBEM JUCHUILIMHBI M BUJIbl YYEBHOM PABOThHI

O0beM THCHMILINHBI
Bun yueOHo# padoThI Axax, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTNTHHBI 3,0 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexuun 0,45 16 12
B TOM 4HcJie B (hopMe MPAKTUUYECKON MOJITOTOBKU - - -
[Ipaktuueckue 3austus (113) 0,88 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCJIe B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
CamocTosiTesbHasi padora 1,67 60 45
KonrtakTHas camocrosiTenbHasi pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 598 44,85
Bua koHTpoJs: 3auer




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgenapl IMCHMILIMHLI U BUABI 3AHATHN

AxazeM. yacoB
Ne .. Pa3znen nucuuninHb BT.9. B Mpax. BT.9. B Cam.
Bcero ¢popme Jlekuuu 31;}[. ¢opme np. paGora
Ip. NOAT. MOAT.
1 Pa3nes 1. UcTopusi 1 0CHOBBI TEPMHUYECKOI0 aHAJIM3A 28 ) 4 6 ) 18
MaTepHaJIOB
1.1 Hcropus 1 3Tansl pa3BUTHS TEPMUYECKUX METO0B 7 ) | i i 6
aHaiIM3a
1.2 OcHOBHBIE 337]a4l TEPMUYECKOr0 aHAJIN3a MAaTEPUAJIOB 9 - 1 2 - 6
1.3 TexHuyeckas peanu3anus TEPMUYECKOIO aHAIU3a 12 - 2 4 - 6
) Pa3nea 2. Knaccuyeckue MeTo1bl TEPMHYECKOT0 40 ) 6 14 ) 20
aHaJM3a
2.1 TepmorpaBumerpuueckuii ananus (TT'A) 9 - 1 4 - 4
2.2 Juddepenunansuo-repmudecknii ananus (JTA) 11 - 1 4 - 6
2.3 JnddepenunanbHo-ckanupyromas kagopumerpus (JICK) 12 - 2 4 - 6
24 Junaromerpus 8 - 2 2 - 4
3 Pa3zgen 3. KoMmmiiekcHbIe MeTOALI aHAJIN3A 40 4 6 12 4 2
HAHOMATEPHAJIOB
3.1 Tepmuueckuii aHaau3 ¢ U3yYE€HUEM BBIIEIMBIINXCS Fa30B 8 - 2 2 - 4
3.2 [IpumeneHne TepMUYECKUX METOIOB JIJI aHAIN3a 12 2 > 4 > 6
HAaHOMAaTepHaJIOB
33 HccnenoBanue KOMMYECTBEHHBIX XapaKTEPUCTHK 10 2 ) 4 2 6
HAaHOMAaTEpHaAJIOB METOJaMHU TEPMUYECKOI0 aHAIN3a
34 [lepcneKkTHBHBIE METOIbI TEPMHUUYECKOTO AaHAIN3a 10 - 2 2 - 6
NUTOoro 108 4 16 32 4 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pa3nes 1. UcTopusi 1 0CHOBBI TEPMHUYECKOI0 aHAJIM3a MATEPHAJIOB

HcTopusi 1 3Tanbl pa3sBUTHA TEPMUYECKHX METOJ0B aHaaM3a. DKcrnepumeHThl Jle-
[Hatense n OcteHa. MeTon NEpUOANYECKOTO NMPOKAIMBAHUS-B3BeIMBanus. [IpuHIMnuansHOe
YCTpOHCTBO AepuBaTorpada.

OcHOBHBIC 3aa4YM TEPMHYECKOr0 aHAJM3a MaTepuayoB. DU3NKO-XMMHUYECKHE
OCHOBBI TEPMHUYECKMX METONOB aHaun3a. JIMHAMMYECKHH W HU30TCPMUYECKUE PEKUMBI
TEPMUYECKUX METOJO0B aHanmu3a. OO01acTH NpUMEHEHHS TEPMHUECKUX METOAOB aHalIHu3a
HAaHOMAaTEPHAJIOB.

Texnuyeckass peanu3anusi TepMHYeCKOro aHaamsa.TepMonapbl: MaTepuaibl
ucpoiicTBa. [lonsaTne sTamona BeniecTBa. BiusiHue CKOpOCTH peakiMi M yCJIOBUS MPOBEIACHUS
JKCIIepUMeHTa (pa3Mep Turis, (GOpMBI JAepkaTelns, NpPoObl, CKOPOCTH HarpeBa, BIHUSHHE
atMocdhepsl B meun) Ha QopMmy auddepeHnuanpbHoi KpuBoW. VMcTouHukm ommbOOK U
norperHocTet B 1udepeHnaibHO-TePMUIECKOM aHAIIN3E.

Paszgen 2. Kinaccuueckune MeToIbl TEPMUUYECKOT0 AHAJIN3A

Tepmorpasumerpuyeckuii ananau3 (TT'A). OcHoBBI MeTOA TEPMOIPaBUMETPHUUECKOTO
ananm3a. [Ipuamun ycrpoiictBa npubopa TI'A. Kpussie TT'A. Bocnpon3Boauaoch U TOYHOCTH
merona TI'A. BnustHue ycnmoBusi MpoBeneHHs 3KcrepuMeHTa Ha pe3ynabTarbl TT'A. CriocoOsbl
OIIpEeCIICHUsT TEMIIEPATYPHBIX UHTEPBAJIOB PA3JIOKECHUS BELIECTB, ONPEACICHUE IOTEPh MACCHI.
Hctounuku ommbok u norpemHocteit B TT'A.

JAnddepennuaabHo-TepMHUYECKHU A aHaJIn3 (ATA). OCHOBBI MeTOJa
muddepeHraIbHO-TepMUYeckoro aHanusza. YpaBHenue Kupxroda. Ilpunmun ycrpoiictsa
npubopa JITA. Kpussie /ITA. Tlpeumymectsa u nenoctatku ITA. TemtonepeHoc.

JMuddepenunanbuo-ckanupywomas kamsopumerpus (JACK). Ob6nactu npumeHeHus
JCK). Crioco06sI omnpeeneHusi TeMIIepaTypHBIX WHTEPBAJIOB Pa3IOKCHHS BEIIECTB U (Pa30BbIX
nepexonoB. KonmuecTBeHHOE ormpenerneHue TeIoBbIX 3¢dekToB. VccnenoBaHne KUHETUKU
peakIuii TEPMUYECKOTO Pa3JIOKEHUs MaTepuaioB. VCTOYHMKM OMIMOOK M TIOTPEIIHOCTEH B
JCK.Bapuante!l JICK npunuunuanbHo-oTauusbie oT JITA. CHHXpOHHBIA TEpPMUYECKUI aHATIN3
MaTEpUANIOB.

Juiaaromerpusi. Xapakrepuctuka Metona. OnpeneneHne N3MEHEHUH JTMHBI 00pa3IoB
IIPY HArPEBE M OXJIAKICHUM WM IIPU U30TEPMHUYECKOHN BbIIEPXKKE. TemnepaTypHblii KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaeneHns TeI0EMKOCTH MaTepHaIoB.

Pasznen 3. KomniiekcHble MeTOIbI AHAJINU32 HAHOMATEPHUAJIOB

TepMuyeckuii aHaau3 ¢ U3y4YeHHeM BblaeauBmIMXcs ra3oB. CoBmenieHre npudopos
tepmudeckoro anammza ¢ HK-Oypre m macc-cnektpomerpamu (MC). CTA-UK-Dypre:
npuHIun padotsl u odnactu npuMmeneHus. CTA-MC: npuHuun paboTsl 1 007aCTH TPUMEHEHUSI.

IIpumeHeHne TepMHYECKHX METO/I0B /ISl aHAJIM3a HAaHOMaTepuaoB. lccienosanue
IUTaBJICHUS. HAaHOYACTHUI[ METAJUIOB C MOMOIIBI0 TEPMUYECKUX METOAOB aHaiu3a. OmnpesencHue
TETIIOEMKOCTH HAHOCTPYKTYPUPOBAHHBIX MaTepHanoB. CHHXPOHHBIH TEPMHUYECKUI aHaIu3
KOMITO3UITMOHHBIX MaTE€PUAIOB.

HccenenoBanne KOJIMYECTBEHHBIX XAPAKTEPHCTHK HAHOMATEPHAJIOB MeETOJAMU
TepMuuyeckoro  anaamsa.lccnenoBanue  $a3oBBIX — JuMarpaMM — MHOTOKOMITOHEHTHBIX
HaHOCHCTEM. Bnmsnue pa3nuyebx (akTopoB (MPUMECH, XUMHYECKHE B3aUMOACHCTBHS,
aTMocdepa ey ) Ha TOYHOCTh KOJIMYECTBEHHOTO M KaYeCTBEHHOTO aHAIN3a.

IlepcekTHBHBIE  METOABI  TEPMHUYECKOro  aHaau3a.OCHOBHBIE  IIPUHLUIIBI
TepMoMaruutomeTpun. TepmocoHoMmeTpus. Beicokoremneparypusiii ontuueckuit ITA u ero
aHajord. MeTon Ja3epHOW BCHBIIMIKH: TPUHIMIHAIBHOE YCTPOHCTBO Tpubopa, (Qu3nko-
XUMHYECKHE OCHOBBI, IpPUMEPHl INpPUMEHEHUs. Meroa rpemux [IUT. BbicokoTO4HOE
M3MEPEHHE TEIIOBBIX TOTOKOB.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

No B pe3ynbTare 0CBOCHMS JUCHMIUIMHBI CTYJICHT JTOJIKEH: | Paznen 1 | Paznen 2 | Paznen 3
3HaTth:

1 - Kiaccuukanuio U GU3NIECKO-XMMHUUECKHE OCHOBBI TEPMHUYECKOIO aHAIN3a n n n
MaTepuasos;

) — YCTPOMCTBO U MPHUHIMI PabOThl OCHOBHBIX MPHUOOPOB TEPMUYECKOTO n n n
aHaJIN3a;

3 — BO3MOYKHOCTH IPUMEHEHUS TEPMUUYECKUX METOJIOB aHAIN3a B TEXHOJIOTMH n . n
HaHOMAaTEPHUAJIOB.
Ymersb:

4 — AHAJIM3UPOBATH PE3YyJbTAThl HCCIECAOBAHUS HAHOMATEPUAIOB TEPMUYECKUMHU . .
METOJaMU;

— paccuuThIBaTh (PU3UKO-XUMUYECKHUE MMApAMETPhl XUMUYECKUX PEaKIUi C

5 y4acTHEeM HaHOMAaTepUaaoB MO pe3yabTaTaM TEPMOTPAaBUMETPUHU U CKAHUPYIOLIEH + +
KAJIOPUMETPHH;

6 - moaduparb HE0OX0AMMOE TEXHUUECKOe 0OPMIICHHE ISl UCCIIETIOBaHUS n N N
HAaHOMAaTepHAaJIOB TPEOYEMbIX THUIIOB.
Baaaers:

7 — CTaHJAPTHBIMHU METOJIMKAMU aHAJIN3a HAHOMAaTEepUaIOB METOJaMHU . n
TEPMOTpaBUMETPUH U TU(HepeHITNATEHO-CKAaHUPYIOTIeH KaIOPUMETPHH;

8 — OCHOBAaMH TEPMOKHHETHYECKOI'O aHAJIN3a, + +

9 - MeToJaMHu paboThl C HAYYHON-TEXHUUECKOU JTUTEPATYPOH 110 TEOPETUIECKUM n . .

1 TCXHOJIOTHYCCKUM ACTICKTAM TCPMOTPABUMCTPUYICCKOTO dHAJIN3a HAHOMATCPUAJIOB.
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IIpooonodicenue madbauyvi

B pe3yabTaTe OCBOCHUA TUCHUIIJIMHBI CTYICHT dO/IKEH npnoﬁpeCTn ciaeaymuiue HpO(l)eCCI/IOHaJIbHBIe KOMIICTCHIIMU U

HHAUKATOPbI UX TOCTUKCHUA

Kox m nanmenosanue INK

Koa n HauMeHOBaHUe HHAUKATOPA
nmoctukenus INK

10

11

12

IIK-2 CniocoGeH MpuMeHSTh HaBbIKU
VCIIOJIb30BAHUS TPHHIIUIIOB U METOMK
KOMILJICKCHBIX MCCIICIOBAHUM,
WCIIBITAHUN U IMarHOCTUKHA MaTEPHAJIOB,
W31V U TIPOIECCOB UX MPOM3BOCTBA,
00paboTKu ¥ MoU(UKAIIAN, BKITFOYAst
CTaHJIaPTHBIE U CePTUPUKAITNOHHBIE
HCIIBITAHHUS

IIK-2.1 3HaeT OCHOBHBIE TPUHIIUIIBI U
METOAUKH KOMIUIEKCHEIX UCCIIETOBAaHHH,
UCIIBITAHUN U TUarHOCTUKHA MaTEPHUAJIOB,
W3JIeNIUN 1 TIPOIIECCOB UX MTPOU3BOICTBA,
00paboTKU ¥ MOAU(DUKAITUH, BKITIOYAS
CTaHJApTHBIE U CEPTUPUKAIIMOHHBIE
HCIIBITAHUS

IIK-2.2 YMeeT npUMEHATh HaBBIKU
KOMILJICKCHBIX HCCIIEIOBAHUM,
WCTIBITAHUHN U JUArHOCTUKH MaTEpUaIoB,
W3JICIMIA U TIPOIIECCOB UX MPOM3BOCTBA,
00paboTKu 1 MoU(UKAITUN, BKITFOYAst
CTaHJIAPTHBIE U CePTUPUKAITNOHHBIE
HCIBITAHUS

ITK-2.3 Bianeer OCHOBHBIMHA METOAAaMH
KOMINIEKCHBIX MCCIICTIOBAaHUH,
UCIIBITAHUN U TUaTHOCTUKHA MaTEPHUAJIOB,
W3JIeNIUN 1 TIPOIIECCOB UX MTPOU3BOJICTBA,
00paboTKU ¥ MOAU(DUKAIIUH, BKITIOYAS
CTaHJApTHBIE U CEPTUPUKAIIMOHHBIE
HCIIBITAHUS
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

Ne n/mt Ne pasnena TeMbl MPaKTUYECKUX 3aHATHN Yacsl
JUCLUILIMHBI

1 1 OcHOBHBIE 337Ja4/ TEPMUYECKOTO AHATIN3A )
MaTepUajoB

2 1 TexHuueckas peanusanus TEPMUYECKOr0 aHaIu3a 4

3 2 Tepmorpasumerpuueckuid ananus (TT'A) 4

4 2 Juddepennmanpro-repmudeckuii ananus (JITA) 4

5 ) JuddepeHunanbHO-CKaHUPYIOIIAs KaJOpUMETpHUs 4
(ACK)

6 2 Jnnaromerpust 2

7 3 TepMuuecKkuil aHaau3 ¢ U3y4YEHUEM BbIICIIUBIINXCS ’
rasoB

3 3 [IpumeHeHne TEpMUUECKHUX METOOB JUIsl aHAIN3a 4
HAaHOMATEPHAJIOB

9 3 HccnenoBanne KOJIMYECTBEHHBIX XapaKTEPUCTHK 4
HaHOMATEPHAJIOB METOAAMHM TEPMUYECKOIO aHAJIN3a

10 3 [lepcieKTUBHBIE METO/IbI TEPMHUUECKOI0 aHAJIN3A 2

6.2 JlabopaTopHble 3aHATHS

BrimonHeHne 1a00paTOpPHOTO TMPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuaa,
U3y4yaeMoro B JTUCHMIUIMHE <«Memoosl mepMuueckozo auanu3a 6 mexHoN02Uu
HaAHOMAamepuanoey» He MPEIyCMOTPEHO.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHast paboTa MPOBOAUTCS C LIETIbI0 YIyOIeHHs] 3HAaHUN MO TUCIUIUINHE U
peyCMaTPUBAET:

—  TIOJATOTOBKY K KOHTPOJILHBIM paboTam;

— O3HaKOMIIGHHE H TpOpadOTKy pEeKOMEHIOBAHHOW IUTEpaTyphl, paboTy ¢
AIIEKTPOHHO-OMOIMOTEYHBIMI CHCTEMaMH, BKJIIOYasl TEPEBOMABI IMMyOIMKAMA W3 HayYHBIX
JKYpHAJIOB, ITUTUPYEMBIX B 6a3ax Scopus, WebofScience, Chemical Abstracts, PUHLI;

— TIOCEUIeHHE OTPACIIEBBIX BHICTABOK, CEMHUHAPOB U KOH(EpEHI;

— yuacrtue B ceMuHapax PXTY um. J[.1. Menaeneesa no reMaTuke AUCHUTUIAHBI.

[TnanupoBaHNe BPEMEHHM Ha CaMOCTOSITENIbLHYIO paboTy, HEOOXOIUMOrOo Ha H3y4YCHHE
TUCIUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BEChb [MEPHOJ H3YYCHHS,
npelycMaTpuBasi IIPU 3TOM PETYISIPHOE MOBTOPEHHE MPOWIEHHOTO Marepuana. Marepual,
3aKOHCIIEKTUPOBAHHBI Ha JIEKLIUSX, HEOOXOAMMO pETryJspHO JOIMOJHATH CBEICHUSMHU U3
JUTEPATypHBIX HMCTOYHHMKOB, IMIPEACTAaBICHHBIX B pabodeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHMKAMH PEKOMEHAYETCSl COCTaBJISATh KpAaTKUM KOHCIEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OHOINOTpaUUeCKUX TaHHBIX UCTOYHUKA.
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8. IPUMEPBI OHEHOYHbIX CPEACTB JJIsA KOHTPOJIA
OCBOEHMSA JUCIIAITJIMHbI

CoBoKymnHass OLEHKa M0 AMCUUIUIMHE CKJIaIbIBA€TCS W3 OLEHOK 32 BBINOJIHEHUE
KOHTPOJIbHBIX paboT (MakcuMaibHas oreHka 80 OaminoB) u pedepaTHBHO-aHUIU3TUUECKON
paboTsl (MakcumanbHast oreHka 20 6amioB).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.

[TpumMepHBIii IepedeHb TeMaTUK pedepaTnBHO-aHATUTHUECKON PabOTHI:
1. Hcropus pa3zBuTHs METOIOB TEPMUUYECKOTO aHAJIN3a;
2.  JuddepeHnunanbHO-TEPMUUECKUI aHAIN3;
3. JuddepennanbHO-CKaHUPYIOIIAs KATOPUMETPHS;
4. Meronsl JCK-TemmoBoro moToka;
5. DKcnepuMeHTaJIbHbIE YCTAaHOBKH Ul CBEPXBBICOKOTEMIIEPATYPHBIX MCCIIEIOBAHUMN;
6. Cnoco0bl U3MepeHHs TEMIEpaTyp U TEIJIOBBIX TOTOKOB;
7. Pa3mepHnsble 3()(eKThl B IUIABJICHUU U TEIUIOEMKOCTH HAHOKPUCTAJUIOB,;
8.  Meron rperoiux mianT. BEICOKOTOUHOE U3MEPEHNE TEIUIOBBIX IOTOKOB;
9. BblcokoTemnepaTypHblii ONTHYECKUN TEPMUUECKUI aHAIN3 U €r0 aHAJIOTH;
10. IlepcnekTHBHBIE METOABI TEPMUYECKOTO AHAIN3A;

8.2. IIpuMepbl KOHTPOJILHBIX BONPOCOB /Il TEKYILIEr0 KOHTPOJIS 0CBOEHHUS AN CIUILTHHBI

JIisi  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 3 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJILHOM paboTe Mo KaxaoMmy paszzueny) U | KoHTpoipHas paboTa, oOoOImaromias Bech
MaTepuall IMCHUIUTMHBL. MaKkcuManbHas OIleHKa 3a KOHTPOJIbHBIE paboThl cocTaBisieT 20 6amuios
3a KaXayIo.

Paznen 1. Ilpumepnsl BONpocoB K KOHTPoabHOW padore Ne 1. KontposabHasi padorta
COIepP:KUT 4 Bompoca, mo 5 6a/1J10B 32 BOIPOC.

OxcnepuMeHT U Meron Jle-Illarense.
OcHoBHbIe BUibl TepMuueckoro ananusa: TI'A, ITA u JICK.

[IpuHIMnMaTBEHOE YCTPOICTBO NepuBaTorpada.

b=

DU3NKO-XUMHUYECKHIE OCHOBEI TEPMHUYCCKUX MCTOJOB aHaJIn3a.

Pazgen 2. Ilpumepnl BONPOCOB K KOHTPOJbHOH padore Ne 2. KonrpouabHasi padora
coJepkuT 4 BOmpoca, no 5 6a/J10B 3a BONpPocC.

1. TepmorpaBumerpuueckuii  ananmu3  (TT'A).BausHue — ycnoBusi — TPOBEICHHS
JKCIIEpUMEHTA Ha pe3ynbTarhl TTA.

2. uddepeHnmanibHO-TEPMUIESCKUT aHaIu3 (ATA).OcHoBBI MeToaa
Qg depeHImaIbLHO-TepMUYECKOro aHanu3a. Y pasuenue Kupxroda.

3. Juddepenunansuo-tepmuueckuii anamus (JITA).Ilpuniun yctporictBa mpubdopa
JATA. Kpussie /ITA. IlpeumymectBa u Hegoctatku A TA.

4. uddepenunanbHo-tepmudeckuii ananus (JITA).BausHue ckopocTd peakuwii u
YCIIOBUS TIPOBEJCHMS SKCIIEpUMEHTa (pa3Mmep TUTIsS, (GOpPMBI AepiKarens, MpoObl, CKOPOCTH
HarpeBa, BIUsHHE aTMochepsl B meun) Ha dopmy muddepeHmaibHoil kpuBoil. McTouHmkn
ook u norpemrHoctei B JITA.
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5. JuddepenunansHo-ckanupyromas kamopumerpus ([ACK).Ob6nactu npumMeHeHHst
JICK). CnocoObl ompenesieHus: TeMIepaTypHbIX MHTEPBAJIOB PA3NIOKEHHsI BEIIECTB M (ha30BBIX
nepexo0B. KonnyecTBeHHOE OIpeieieHne TEIIOBIX 3 (HEKTOB.

6. Juddepenmmansao-ckanupyromas kanopumetpus (JJCK). MccnenoBanne KUHETUKA
peakIuii TEPMUYECKOTO Pa3JIOKEHUsT MaTepuajnoB. VICTOYHWMKHM OMIMOOK M TIOTPEIIHOCTEH B
JCK. Paznuna mexnay JIATA u JICK. CHHXpOHHBIN TEpMUYECKUI aHAIN3 MAaTEPUAJIOB.

7. [Hunaromerpusi. XapakTepuctuka ™etona. OnpeneneHue W3MEHEHUM JJIMHBI
00pa3loB MpU HarpeBe M OXJAKICHUU WM MPU W30TEPMHUECKON BBIAEPKKE. TemreparypHbIi
KOHTPOJIb B TUJIATOMETPE.

8. Hpon-kanopumerpusi. CriocoObl onpeaeneHus TeII0EMKOCTH MAaTEPUATIOB.

Paznean 3. IlpuMepnsl BONpocoB K KOHTpPoabHOW padore Ne 3. KontposbHasi padorta
COIepP:KUT 4 Bompoca, mo 5 6a/1J10B 32 BONPOC.

1. KomriuiekcHbie METOBI aHATIM3a HAHOMATEPUAJIOB. AHAJIW3 BIIETUBILINXCS Ta30B.
Coswmerenne nmpubopoB Tepmudeckoro anainuza ¢ UK-dypwe u macc-cnekrpomerpamu (MC).
CTA-UK-®ypse: npunuun padots! 1 obaactu npumenenus. CTA-MC: npuHIum paboTsl 1
00J1aCTH TPUMEHEHUS.

2. llpuMeHeHue TEPMUYECKUX METOMOB AJI aHAIM3a HaHoMmarepuanos. MccienoBanue
IIJIaBJICHUSA HAHOYACTHI] METAJIJIOB C IIOMOIIBI0 TEPMUYECKUX METOI0B aHAIU3A.

3. CTA  KOMIO3MLUMOHHBIX  MarepuanoB.  MccienoBaHMe  KOJIMYECTBEHHBIX
XapaKTEepUCTHK HAHOMATEPUAIOB METOIaMU TEPMHUUYECKOTO aHAIIN3a.

4. Meton na3epHOil BCHBILKHA: MPUHIUIHAIBHOE YCTPOMCTBO mpubopa, ¢u3MKo-
XUMHUYECKHE OCHOBBI, IPUMEPHI IPUMEHEHUS.

IIpumepsl BONMPOCOB K HTOrOBOM KOHTPOJIbHOM padore. MakcuMmajbHasi OIEHKa —
20 6an10B. KonTpoabHas padora comep:kuT 5 BONpocoB, 1o 4 0aj11a 3a BONpoc.
OkcnepumeHT 1 Meton Jle-1llarenbe.

OcHoBHble Buabl Tepmuyeckoro ananuza: TT'A, JITA u ICK.

[TpuHtIMIManBEHOE YCTPOMCTBO epuBarorpada.

DU3NKO-XUMUYECKUE OCHOBBI TEPMUUYECKUX METO/I0B aHAJIN3A.

JluHaMUUecKUi U N30TEPMUYECKUE PEKUMbI TEPMUYECKUX METOJO0B aHAJIN3A.

TepmorpaBumerpuueckuid ananu3 (TI'A). OcHOBBI MeTOJa TEPMOTPABUMETPUUECKOTO

ananm3za. [Ipunnun ycrporicta npudopa TT'A.

7. TepmorpaBumerpuueckuii ananus (TT'A). BausHue ycnoBusi mpoBeICHUS YKCIIEPUMEHTA
Ha pe3yabTathl TT'A.

8. HuddepenmmansHo-tepmuueckuii ananus (JJTA). OcHoBbl MeTona auddepeHnnaiIbHO-
TEPMHUYECKOTO aHanu3a. Y paBHenue Kupxroda.

9. HuddepenumnansHo-repmuueckuit ananmus (ATA). [Ipunnun ycrpoiictBa nmpubdopa ATA.
Kpuseie JITA. IlpeumyiectBa u Hegoctatku I TA.

10. IuddepenunanpHo-Tepmudeckuit anamu3 (JATA). BaumsHHMEe CcKOpocTH peakuuid u
YCIIOBHSI TIPOBEIEHHUS OKCIIEpUMEHTa (pa3mep THrias, (GopMbl Jep)Karelns, MpoOsI,
CKOpPOCTH HarpeBa, BIUsSHUE aTMoc(ephl B eun) Ha popMy nuddepeHInaaIb-HONR KpUBOi.
Hcrounnku ommOok u norperntHoctei B JITA.

11. Juddepennmansro-ckanupyromas kanopumerpus (JCK). O6nactu npumenenus /ICK).
CrniocoObl omnpeaeneHusl TeMIEPaTypHbIX UHTEPBAIOB PA3NIOKEHUS BEIIECTB U (Pa30BBIX
nepexonoB. KonnuecTBeHHOE onpeieneHne TerIoBbX 3¢ ¢exTos.

12. Juddepennmanpao-ckanupytomas kamopumerpus (JICK). HccnemoBaHue KHHETHKH
peaKIHii TEPMUYECKOTO PA3JI0KEHHsI MaTepruanoB. MICTOUHUKN OMIMOOK U MOTPEIIHOCTEH
B JICK. Paznuna mexny ATA u JICK. CUHXpOHHBIN TEPMUYECKUIN aHAIA3 MaTEPUAJIOB.
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13. Junatomerpus. XapakTepuctuka merona. OmnpeesieHne U3MEHEHUH JUTHHBI 00pa3IioB
IIPU HAarpeBe U OXJIAKICHUU WIM IPU HU30TEPMUYECKON BBIACPIKKE. TemIiepaTypHbIN
KOHTPOJIb B TUJIATOMETPE.

14. Ipon-kanopumerpusi. CriocoOb! onpeaesieHus TeII0EMKOCTH MaTEPUAIOB.

15. KoMIuiekcHbIE METO/IbI aHAIM3a HAaHOMATEPHUAIOB. AHAIU3 BBIACIMBIINXCS Fa30B.
CosmMerienne mpudbopoB Tepmudeckoro ananusa ¢ UK-®@ypre u Macc-CieKTpoMeTpaMu
(MC). CTA-UK-®ypre: mpuniun padotsl u oomactu npuMmenennst. CTA-MC: npuHIum
paboThl 1 007aCTH TPUMEHEHUSI.

16. IlpuMeHeHnEe TEpPMUYECKHMX METOJOB MJId aHajdu3a HaHomatepuaioB. HcciemoBanue
MJIaBJICHUSI HAHOYACTUI] METAJIJIOB C IIOMOIIBIO TEPMUYECKUX METO/IOB aHAJU3a.

17. CTA kKOMNO3UIIMOHHBIX MaTepuaioB. VccienoBaHrue KOJIMYECTBEHHBIX XapaKTEPUCTHK
HAHOMATEPHAIOB METOJaMU TEPMHUUYECKOTO aHaiu3a. BiusHHE pa3mudHbIX (aKTOpOB
(mpumecH, XHWMHYECKHE B3aUMOJCHUCTBHUS, aTrMocdepa Te€4d) Ha  TOYHOCTH
KOJIMYECTBEHHOTO U KaU€CTBEHHOT'0 aHAJIM3a.

18. OcHOBHBIE MIPUHIIUIIBI TEPMOMarHUTOMETPHHU. TepmocoHoMeTpHS.
Bricokoremneparypusiii ontnueckuii JITA u ero ananoru.

19. Meron 7na3epHON BCHBIINIKK: TMPUHIHUIHAAIBHOE YCTPOMCTBO TMpuOopa, (Qu3nko-
XUMHUYECKHE OCHOBBI, IPUMEPHI IPUMEHEHHS.

20. Merop rperomux miut. BEICOKOTOYHOE U3MEPEHUE TEIIOBBIX TOTOKOB.

@DOHJ OLEHOYHBIX CPEACTB INPUBEICH B BHJE OTIECIBHOIO JOKYMEHTA, SIBISIOLIETOCS
HEOTHEMJIEMOI1 YaCThI0 OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI.

9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHUITVINHbI

9.1. PexomMeHnayeMasi TuTEpaTypa
A. OcHoBHas1 uTEpaTypa
1. TepmomexaHW4eckMil M OMHAMUYECKMM MEXAaHUYECKHM aHaIu3 IOJUMEPOB
[DnexkTponHbIit pecypc] : ydebnoe mocoome / FO.B. Omuxoma. — M. : PXTY um. [I.N.
Mengeneesa, 2017. — 95 c. : un.; 5,6 ycn. ned. 1. — bubmumorp.: c. 92-95.
2. wnwaa O.T. Tepmuyeckuii aHaIM3 B W3yYEHUU TOJUMEPOB: ydeOHOe mocoOme/
O.T. lununa, B.K. Munrasosa, B.A. Ilerpos, A.B. Koctouko. — M-Bo 06pa3.u Hayku Poccun,
Kazan. nan. uccnen. rexnoin. yH-T. — Kazanb: M3n-so KHUTY, 2014. — 99 c.
b. lonojiHuTEILHAA TUTEPATYpa
1. Spwimes H. I'., Tlankparos JI. A., TokapeB M. U., Kamkun H. H., Pogsxuna C. H.
dus3nuecKkrue METObl UCCIEAOBAHM U UX MPAKTUYECKOE NMPUMEHEHNE B XUMHYECKOM aHAIIN3e:
VYuebnoe nmocodue. — M.: MIII'Y, 2012. — 160 c.

9.2. PekomeHayeMble HCTOYHHUKYN HAYYHO-TeXHUYECKOH nHpopMaunu
— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— Ilpe3eHTanuu K JEKIUAM.

Hay4Ho-TexHHUeCcKHue KypHAaIbL:

— Xypnan «Journal of Thermal Analysis and Calorimetry» ISSN 1388-6150
— JKypnan «International Journal of Thermal Sciences» ISSN 1290-0729

— XKypnan «XKypnan neoprannueckoit xumum» ISSN 0044-457X

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAITMOHHON ceTr IHTepHeT:
— http://science-direct.com

— http://scopus.com

— http://elibrary.ru
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9.3. CpencrBa odecneyeHHsi OCBOCHUSA TUCIHUATIIUHBI
Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIIEHBI  CIEAYIOLINE  CPEICTBA
o0ecIIeueHHsT OCBOCHUS JUCIIAIIINHEL:

- KOMIIBIOTEPHBIC MPE3CHTAIIMN HHTEPAKTUBHBIX JICKIIUHA B CEMUHApOB — 8, (o01iee
quco ciaiigos — 6osee 100);

- 0aHK 3aaHUi ISl TEKYIIETO KOHTPOJISI OCBOCHHUS JUCIHUIUIMHBI (00Iee 4ucio
BompocoB —ooee 20);

- 6aHK 3aI[aHHI>'I AJI1 UTOTOBOI'O KOHTPOJIA OCBOCHHA AUCHUIIIMHBI (061_[[66 YUCIIO
BOmpocoB — 6onee 20).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmanmnonnyio HOJICPKKY U3y4YCHUS JIMCITUTITHEI OCYIIECTBIISCT
WNndpopmanmonno-oubmuoreunsiii nentp (MBL) PXTY wum. .M. MenneneeBa, KOTOPBIH
obecrieunBaeT OOYyYaIOMUXCSA OCHOBHOM y4eOHOH, Y4eOHO-METOAMYECKOM W HaydYHOH
JUTEPaTypoid, HEOOXOIUMOHN AJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro Gonga MBI Ha 01.01.2022 coctaBnser 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOMH
JUTEPATYpoi B (OpME MEUYATHBIX U JIEKTPOHHBIX M3AaHUM, a TaKKe BKIIOYaeT O(UIHATIbHEIE,
CIpaBOYHO-OMONMUOTrpaduueckre, CrENUaTU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOekHBIC
nepuonuueckue u  uHbopmanmoHHeie  u3nanums. WBI[  obecmeumBaer  jgoctynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOydaromuiicsi obecriedeH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3JeKTpoHHO-Oubnuoreynoit cucreme (DBC)
VYHuBepcuTeTa, KOTOpas COAEPKHUT pa3IMYHbIe W3JaHHS 10 OCHOBHBIM H3y4aeMbIM
JUCLUTUTMHAM M C(OPMHUPOBaHA IO COTJIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHo-
METOINYECKOHN JIUTEPATyPHI.

Jns  OGojee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarmonHoro obcmyxkuBanusi B B peann3oBana TeXHOIOTHUS DJIEKTPOHHOW JOCTAaBKU
JTIOKYMEHTOB.

[TonHBIA nepedeHb AIICKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCIOIb3yEeMBIX B
npoiiecce 00y4eHus, PEICTaBIECH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBeTcTBHM C y4eOHBIM IUIAHOM 3aHATHUS 110 AUCIUIUTHHE «Memoovl mepmuueckozo
AHAU3A 8 MEXHOIO02UU HAHOMAMEPUAnoe» TPOBOIATCS B GopMe NEKIUN, MPAKTUICCKHX
3aHATUH ¥ CAMOCTOSATEIHLHON pab0Thl 00yJarONIErocs.

11.1. O6opynoBanue, He00OX0aUMOEe B 00pa30BaTeJIbHOM IpoLecce:

JleknyonHast yuyeOHass ayauTopusi, O0OOpYyIOBaHHAs SIEKTPOHHBIMH CPEICTBAMU
JIEMOHCTpAlMy (KOMITBIOTEP CO CPEACTBAMH 3BYKOBOCIIPOHM3BEICHUS, MPOEKTOP, AIKpaH) |
yueOHOI MeOenbIo.

bubnuoreka, umeromas padoure MecTa, OCHALICHHbIE KOMIBIOTEPAMU C JOCTYIOM K
0a3aM aHHBIX U BBIXOJOM B MIHTEpHET.
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11.2. YueOHO-HATISAAHBIE TOCOOUS:

Nnmroctpanuu K pasaenam JISKIIMOHHOTO Kypca U MPAKTUYECKUM 3aHATHUSM.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKAMOHHbIE CeTH, allllapaTHO-
NpOrpaMMHBbIe M ayIHOBHU3YyaJlbHble CPEACTBA:

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbBIE mpourpeiBarensMu CD u DVD,
IOPUHTEpAaMH U IPOrPaMMHBIMHM CpPEICTBAMH; IPOEKTOPbl M 3KpaHbl; LU(POBbIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIe H JJICKTPOHHBIE 00pa30BaTe/IbHbIC U HH(POPMAILIHOHHBIE PECYPChI:

NudopmaninoHHO-METOIMYECKUE MaTepUaIbl:

pa3gaToOuHBIA MaTepual K paszienam JEKIHOHHOIO Kypca.

y4eOHBIE TIOCOOMS TIO0 JUCHUILINHE;

DneKTpoHHbIE 00pa3oBaTeNIbHbIE PECYPChl: SJIEKTPOHHBIE MpPE3EHTAlMH K paszziesam
JEKIIMOHHOTO Kypca; yuyeOHO-METOAUYecKue pa3pabOTKH B DJIEKTPOHHOM BH[E; CIPABOYHBIC
MaTepuaibl B MEYaTHOM U DJEKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKAa 3JIEKTPOHHBIX

U3JaHUH.
11.5. IlepeyeHb JIMLIEH3MOHHOI0 POTPAMMHOIO 00ecreYeHHs
PexBu3uThI Cpok okoHYaHUSA
HaumenoBanue KonnuectBo N
Nem/m MPOrPaMMHOTO TPOAYKTa plorosopa JTUTCH3U N AICHCTBITA
MOCTAaBKHU JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 642A/2013 06eccpouHo
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt Ne 28-
ShrdSvr ALNG SubsVL 355A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 Mecs1eB ¢
[IpunoxeHus B cocTaBe
) HOTHCKI: B BO3MO>KHOCTBIO
Outlook MPOJUICHUS
OneDrive fHHCHS I
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office Kontpakt No 28-
Professional Plus 2019 353A/2020 ot
B cocrage: 26.05.2020
* Word 12 mecsieB ¢
. Excel
3 . Power Point B BO3MO>KHOCTBIO
. Outlook MPOJUICHUS
. OneNote JTUTICH3UU
. Access
. Publisher
InfoPath
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HauMenoBanue DopMbI U METOBI
OcHOBHBIE TOKA3aTeJIH OLEHKH
pa3aesioB KOHTPOJISl M OLleHKH
Pa3zpen 1. 3naem: OrneHKa 3a
HcTopust 1 0CHOBBI — KJaccuUKaIIIO u (bu3necKo- | KOHTPOJILHYIO
TEePMHUYECKOro XAMHUYECKAE OCHOBBI TEPMUYECKOro aHaim3a | padoryNe 1.
aHajau3a MaTepuasos; Orenka 3a pedepar.
MaTepuaJioB — ycTpoiictBo M npuHunun  pabotsl | OIEHKa 32 HTOTOBYIO
OCHOBHBIX TPUOOPOB TEPMHUUECKOTO aHan3a; | KOHTPOJIbHYIO
— BO3MO>XHOCTH npuMeHenust | PaOOTYy.
TEPMUYECKUX METOJOB aHAJIU3a B TEXHOJIOTMU
HAaHOMAaTEPHAaJIOB;
Ymeem:
— nmoabupaTh HEOOXOAMMOE TEXHHUYECKOE
odopmieHue TUIS UCCIIETOBaHUS
HAHOMAaTEPHAJIOB TPEOYEMBIX THIIOB;
Braoeem:
— MeTojaMu  paboThl C  HAyYHOM-
TEXHUYECKOH JINTEPATypOH 110 TEOPETUYECKUM
u TEXHOJIOTMYECKUM acreKTam
TEPMOTPAaBUMETPUUYECKOTO aHaam3a
HAaHOMAaTEpHAaJIOB.
Paznen 2. 3naem: Ornenka 3a
Kaaccnueckne — KJIacCHU(DUKAIHIO U (pusndecko- | KOHTPOJIBbHYIO
MeTO/AbI XUMHYECKHE OCHOBBI TEPMUYECKOrO aHaiam3a | padoryNe 2.
TEePMHYECKOro MaTepUasoB; Onenka 3a pedepar.
aHaJIn3a — YCTPOHCTBO M paboter | OLIEHKa 32 UTOTOBYIO

MIPUHLIAI

OCHOBHBIX TPUOOPOB TEPMHUUECKOTO aHan3a; | KOHTPOJIBHYIO

— BO3MOXXHOCTH MIPUMEHEHUS pabory.
TEPMHUYECKUX METOJOB aHAJIU3a B TEXHOJIOTHH
HAHOMAaTEPHAJIOB;

Ymeem:

— aHaJIM3upOBATH pE3yNbTaThI
WCCIICJIOBAHHUS HaHOMAaTepHallIOB
TEPMHUYECKUMU METOJIaMU;

— paccuuTHIBaTh (bU3NKO-XMMHUYECKHE
napaMeTpbl XUMHYECKHX PEAKIN ¢ ydacTueM
HaHOMAaTepHasioB o pe3yibraTtam
TEPMOTPaBUMETPHH " CKaHUpYIOIEeh
KaJIOpUMETPUU;

— moadupaTh HEOOXOAMMOE TEXHHYECKOE
odopmiieHne TUIST UCCIICTOBAHUS
HAaHOMAaTepHaJIOB TPeOYEMbIX THUIIOB;

Braoeem:

— CTaHJAPTHBIMH METOAMKAMHU aHaIHu3a
HaHOMAaTepHasioB MeTOoJaMH1
TEPMOTPAaBUMETpUU U AU QepeHIraIbHO-
CKaHUPYIOLIEH KaJOPUMETPUH;

— OCHOBaMH TEPMOKHHETHUYECKOTO
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HaunmenoBanue

OcHOBHBIE TOKA3aTeJIHN OLEHKH

DopMbI U METOABI

pa3zienoB KOHTPOJISA ¥ OLIEeHKH

aHaIIN3a,

— MeTogaMu  paboOTbl  C  HAy4HOM-

TEXHUYECKOM JIUTEPATYPOU MO TEOPETHUECKUM

U TE€XHOJIOTMYECKUM acrneKkTam

TEPMOTIPaBUMETPHUUECKOTO aHanmsa

HAaHOMAaTEpHAJIOB.
Pa3zpen3. 3naem: OrneHKa 3a
KomniekcHbie — KJaccuUKaIIIo u (bu3nIecKo- | KOHTPOJILHYIO
METOAbI AHAJIN32 XAMHUYECKAE OCHOBBI TEPMUYECKOro aHaim3a | paboryNe 3.
HAHOMATEPHAJIOB MaTepuasos; Onenka 3a pedepar.

— YCTPOMCTBO M  MHPUHUMI  PabOTHI
OCHOBHBIX TPHOOPOB TEPMUYECKOTO aHATIN3A;

— BO3MOKHOCTHU MPUMEHEHUS
TEPMHYECKUX METOJIOB aHAN3a B TEXHOJIOTHH
HaHOMaTEPHAaJIOB;

Ymeem:

— aHaJIN3upoBaTh PE3YIBTATHI
HCCIIEA0BaHUS HaHOMaTEPHAJIOB
TEPMHYECKUMH METOJIaMU;

— PpaccuUuTHIBATH (U3HKO-XUMHYECKUE
napameTpbl XUMHUYECKUX PEaKIUi C yJ4aCTHEM
HAHOMAaTepPHAaJIOB 110 pe3ynbraTtam
TEPMOTPaBUMETPUH u CKaHMPYIOIEH
KaJIOPUMETPUU;

— noabupaTh HEOOXOAMMOE TEXHHUYECKOE
odopmiieHre IS HCCIIEIOBAHUS
HAHOMATEPHAJIOB TPEOYEMBIX THIIOB;

Brnaoeem:

— CTaHJAPTHBIMH METOJUKAMH aHaIu3a
HAHOMAaTepPHAaJIOB METOdaMU

TepMoTrpaBUMeTpun W auddepeHuaIbLHo-
CKaHUPYIOLIEH KallOpUMETPHH;

— OCHOBaMH TEPMOKHMHETUYECKOTO
aHaJIN3a;

— MeTojaMu  paboThl C  HAyYHOM-
TEXHUYECKOH JINTEPATypOH 110 TEOPETUYECKUM

U TEXHOJIOTMYECKUM acreKTam
TEPMOTPAaBUMETPUUYECKOTO aHaam3a
HAHOMAaTEpPHAJIOB.

O1ieHKa 332 UTOTOBYIO
KOHTPOJILHYIO
pabory.
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyueHue UWHBAIMAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10POBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHHS 00pa30BaTENbHON AEATEIbHOCTU
110 00pa30oBaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, MporpaMMaM CIELUaINTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM o0 TOpsAKE OpraHu3aldl W OCYLIECTBICHHMS 0Opa30BaTEeIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. MeHnneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JAeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. Mengeneea ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alid 00pa3oBaTeIbHOIO Ipolecca
Ui OO0y4eHHs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MeHEHMSI K padoyeil mporpaMmme M CHUIINHbBI
«MeTo/1bl TEPMUYECKOT0 aHaIKM3a B TEXHOJOTUH HAHOMAaTEpUAJIOB)

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
28.03.03 Hanomarepuabl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XHMHYECKA TEXHOJIOTUSI HAaHOMATCpPHUAJIIOB»
HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«HaHomaTtepuabl IJIsl HANPABJIEHHOI0 TPAHCIIOPTA JIEKAPCTBEHHbBIX BELIECTB)»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajabl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBieHa [OLEHTOM KadeApbl HaHOMATEPUAIOB M HAHOTEXHOJIOTMH, K.X.H.

Mypawmoson H.M.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
MeTonudeckoii KOMUCCHU M HAKOIUICHHBIM OTBITOM MPENOJaBaHusl AUCHHUILTUHBI Kadenpoi
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3y4eHUE NUCLUIUIMHBI B TeUeHUe 1 cemectpa.

Hucuunnuna «Hanomamepuanvt 0na HAnpagnIeHHo20 mMpancnopma j1eKapcmeeHHbIX
eeujecme) OTHOCUTCA K OJIOKY AMCHUIUIMH MO BBIOOPY YacTW IUCIMIUIMH y4eOHOTro IUIaHa,
dbopMHupyeMOil  ydaCTHUKaMH 00pa30BaTeNbHBIX OTHOIIEHWH. [IporpamMma AMCIUTUTHMHBI
OpearnonaraeT, 4ro oO0ydaloomecs HMMEIOT MOArOTOBKY N0 aucuuiuimHam «OOmas u
Heopranuueckas Xxumus», «OpraHuueckas xXumus», «buonoruueckue HaAHOCTPYKTYPBI» U
«BBeneHne B CNENUAIBHOCTBY.

Henap AUCHMIUIMHBI — O3HAKOMHUTH CTYACHTOB C NEPCIEKTHUBHBIMU HANpaBICHUSIMU
NPUMEHEHHUS HaHOMATepUaIoB B  (apMmaleBTUKE W mpoOiieMaMyd  CO3JAaHHSI  HOBBIX
JIEKapCTBEHHBIX CPEJCTB, JaTh MOHATHE 00 OCHOBAxX oOwIeH hapMaKoIOTuM, MOKa3aTh OCHOBHBIE
HATPaBIIEHUSI U TOAXObl K pa3paboTKe HAHOYACTHII M HAHOMATEPUAIOB Ui (papMaIeBTUKH,
JaTh MpUMEpPbl KOHKPETHBIX pPa3pabOTOK HaHOMAaTepUasioB JJisi HAIMPaBICHHOIO TpaHCIOpTa
BEIIIECTB M JICKAPCTBEHHBIX CPECTB, COACPIKALINX TaKHe HAaHOMAaTepHAIBL.

3agauyu AUCHMILIMHBI:

dbopMupoBaHHE y 00YJAIOMIMXCSl 3HAHUH B 00J1aCTH Pa3paOOTKH HOBBIX JIEKAPCTBEHHBIX
CPEICTB U OCHOB 0011el (apMaKoJOTUH, TIyOOKUX M CHUCTEMaTHUYECKUX 3HAHUU MO OCHOBHBIM
HAIPaBIEHUSM U TIOJIX0JaM K pa3pabOTKe HAHOYACTHII U HAHOMATEPUANIOB I (papMaIieBTUKU U
HaubOosee BaXHBIM MPUMEpaM HAHOMATEPUAaJIOB Ui HANpaBICHHOTO TPAaHCIOpPTA BELIECTB U
JIEKapCTBEHHBIX CPEACTB, COACPIKAIIMX TaKHEe HAHOMATEPHAIIbL;

BbIpa0OTKa Ha 3TOI OCHOBE y 00y4alOUIMXCs CUCTEMHOTO MOJAX0/a K OILIEHKE MepCIeKTHB
NPUMEHEHHS PA3TUYHBIX HAHOMATEpUAIOB B (papMaleBTUKE U CIIOCOOHOCTH K KPUTUUECKOMY
aHAJIM3Y U OLIEHKE COBPEMEHHBIX Hay4YHBIX JIOCTIKEHUH B 00JIACTH CO3/1aHHUS, UCCIIEOBAHUS U
MPUMEHEHUS HAHOCHCTEM M HAHOMATepUaoB /Ui (papMarieBTHKY;

(dhopMHUpOBaHKE CIOCOOHOCTH BhIOOpa HAHOMATEPUAJIOB W HAHOCHUCTEM [IJISl PEIICHHS
[OCTaBJIEHHBIX  3a7ady B  oOmacTé  pa3pabOTKM  HOBBIX  JICKAPCTBEHHBIX  CPEICTB,
peHa3HAYCHHBIX JIJIS pa3JIUYHbIX [TyTeH BBEJICHUS.

Hucuunnuna «Hanomamepuanvt 0na HAnpagIeHHO20 MPAHCHOPMA J1EKAPCHIEEHHBIX
éeugecmey Tmpenonaercsi B 6 cemectpe. KOHTponb ycmeBaeMOCTH CTYIEHTOB BEAETCA IO
IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

PaGouas mporpamMma AHMCHMIUIMHBI MOXXET OBITh peaJu30BaHAa C IMPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTHMH M HJIEKTPOHHOTO OOyUYeHHsS MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUIIJIMHbI

Nzyuenue JUCIUTIAHBI HaIpPaBIIEHO Ha npuodpereHue CIIETYIOINX
npo¢ecCHOHATBHBIX KOMIIETEHIIHIT U HHAUKATOPOB UX IOCTUKEHUS:



OcHoBanue

3amaua i} OBBEKT I OGIACTE Ko i Kon n naumeHoBanue (mpodeccroHambHbII
npogeccuoHaTbHON WHJIMKATOpa JOCTUKEHUS CTaHJapT, aHAJIU3 OIbITA)
3HaHUSA HanMmeHoBaHue [1K
EATEIILHOCTH [IK O06001IeHHbBIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccMoOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIE0BATEILCKHIA U PACYETHO-AHAJIMTHYeCKUI

1. «cbop wu  aHanmu3 | - OCHOBHBIC tunsl | IIK-1 Criocoben IIK-1.1 3HaeT OCHOBHBIE Amnanu3z TpeboBaHU K
JAHHBIX O CYIIECTBYIOIIUX | HAHOMATEPHUaJIOB U | IPOTHO3UPOBATh BIUSHUE 3aKOHOMEPHOCTH U npodeccuoHaTbHBIM
TUTIAX u MapKax | HAHOCHUCTEM MUKPO- U HaHO- MacmTaba | IpUMephl BIUSHUS MUKPO- | KOMIICTCHIIUSM,
HaHOMAaTepHaJioB U | HEOpraHUYECKOMH Ha MEXaHUYeCKue, U HaHO- MaciuTaba Ha IPEIbABISIEMBIM K
HAaHOCHUCTEM, uX | (METaInIecKuX U | pu3HUecKrue, XUMUYECKUE | MEXaHUYECKUE, BBIITYCKHUKAaM HalpaBJICHUS
CTPYKType€ U CBOICTBaxX | HEMETANIMYECKUX ) U | Apyrue CBOMCTBa BEIIECTB U | GU3NUYECKUE, XUMUYECKUE U | TIOJTOTOBKU Ha PhIHKE
MPUMEHUTEITBHO K | OpraHu4ecKoit MaTepHuaoB IpyTHE CBOICTBA BEIIECTB U | TpyAa, 00001meHne
PELICHHUI0 TOCTaBIEHHBIX | (MOTMMEPHBIX, MaTepuajoB 3apy0eKHOTO OTbITA,
3a/1a4 C HCIOJIb30BAHUEM | YTIIEPOIHBIX) MIPUPOJIBIL, IK-1.2 Ymeer MPOBEICHUS KOHCYJIbTALIUN
6a3 TAHHBIX U | TBEpbIE, KUIKUE, IPOTHO3UPOBATH BIUSIHUE C BEAYIIUMH
JUTEPaTyPHBIX resneoOpasHebIe, MHKpO- ¥ HaHO- Maciraba | paboTomaTensImMu,
HCTOYHUKOB; a’pO30JIbHBIE, BKJIIOYAst Ha MEXaHUYeCKUe, 00beAMHEHUSIMU
2. ydactue B paboOTe | HAHOTUICHKU u busrueckre, XUMUIECKUe U | paboTonaTenelt oTpaciy, B
TpyMIbI CHEIHNAJIMCTOB | HAHOCTPYKTYPUPOBaHHbBIE JPYTUE CBOMCTBA BEIIECTB U | KOTOPOI BOCTpEOOBaHbI
npu BBITIOJIHEHUU | TIOKPBITHUS; MaTepUajoB BBIMTYCKHUKH B paMKax
SKCIIEPUMEHTOB, - METOJbI UCCIICIOBAHU, IIK-1.3 Biageer MmeTtomamMu | HalpaBia€HUS MOATOTOBKH.

MMPOBCACHUIO Ppacy€TOB H

00paboTke ux
pe3yabTaToB o
CO3JIaHUIO, MCCIIEIOBAHUIO
u BBIOOPY
HaHOMAaTepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCILTYaTaIluOHHBIX

XapaKTEPUCTHK c

IIOMOIIBIO KOMIIJICKCHOI'O

WCIIBITAHUH, TUATHOCTUKH U
KOHTPOJIS KaueCcTBa
HAHOMAaTEPHAJIOB,
nosry(habpuKaToB,
3aroTOBOK JIeTaleH U
W3JICTUHA Ha BX OCHOBE,
TBEPABIX, KUJKUX,
reseo0pa3HbIX U
a’PO30JIbHBIX HAHOCUCTEM,
METObI TUArHOCTUKH U

OIICHKH BIIUSIHUSI MUKPO- U
HaHO- MaciuTada Ha
MEXaHUYECKHE,
bu3nvecKue, XUMHIECKUE 1
Jpyrue CBOMCTBA BELIECTB U
MaTepUalioB

[TpodeccrnonanbHbIi
cranaapt 26.006
«CrennasucT Mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MunucrepcTBa TpyJa u




aHalM3a CTPYKTYphl H
(bU3HKO-MEXaHUYECKHX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOWYHUBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
3.  cbop Hay4HO-
TEXHUYECKON
nH(poOpMaIuu 1Mo TeMaTuKe
JKCIIEPUMEHTOB TUIS
COCTaBJICHUS 0030pOB,
OTYETOB W  HAYYHBIX
nyOnuKaui, ydJacThue B
COCTaBIICHUH OTYETOB TIO
BBIMIOJTHEHHOMY 33/1aHHUIO.

aHaJIn3a HAHOJUCIICPCHBIX
HacCTHll, HAHOIIJICHOK 1
HaHOCHCTCM.

COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaeparnuu oT
08.09.2015 No 604H.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pHUKAUU — 6)

B: Hayuno-texnuueckas
paspaboTka u
METOIUYECKOE
COIPOBOXKICHHE B 00JIACTH
CO3/1aHUSA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanMpUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«CrenuanucT Mo
M3MEPEHUIO TapaAMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYpY,
YTBEPKICHHBIN IPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUAThI
Poccuiickoit @eaepanuu oT
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«7» cents6ps 2015 .
Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napaMeTpoB U
Moau(HUKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJTM(pHUKAIUU — 6)

4, cOoop w aHAIM3
JAHHBIX O CYIIECTBYIOLIUX
THTAX " MapKax
HaHOMAaTEpHAJIOB u
HaHOCHUCTEM, ux
CTPYKTYPE H CBOWCTBax
IIPUMEHUTEIBLHO K

PCHICHHUIO TTOCTAaBJICHHBIX
3aJa4 C HCIIOJIB30BaHUECM

0a3 JTAHHBIX u
JUTEPATYPHBIX
HUCTOYHUKOB;

5. ywactue B pabote
TPYIIIIBI CHEINAIMCTOB
npu BBITTOJTHEHUN
OKCIIEPUMEHTOB,
NPOBEICHUIO PACYCTOB U
obOpaboTke ux
pe3yabTaToB o
CO3/IaHHIO, HCCIIETOBAHUIO
u BBIOOPY
HaHOMAaTEePHAJIOB u
HAHOCHCTEM, OIICHKE

- OCHOBHBIE THUIIBI
HAHOMAaTepPHAaJIOB u
HAHOCHUCTEM
HEOPraHUYeCKOU
(MeTaTYecKux "
HEMETAJUTMYECKUX ) 151
OpraHNYEeCKOU
(TONMMEpHBIX,

YTIIEPOTHBIX ) TIPUPO/IBI,
TBEpJbIE, KUJIKHUE,
reneoOpasHebIe,
a’pO30JIbHbIE, BKJTIOYAs
HAHOTLJICHKU u

HaHOCTPYKTYPUPOBAHHBIE
TTOKPBITHS;

- IPOIIECCHI MOJTY4CHUS,
00paboTku 1 MoauduKauu
HAHOMATEPHAJIOB, BKIIOYAs
HAHOCTPYKTYPHBIC IIICHKH

n MTOKPBITHS,
nosry(habpuKaToB,
3ar0TOBOK JeTaneu 7

W3IeNuid Ha WX OCHOBE, a

IK-3 Cnocoben
MPUMEHATH OCHOBHBIE THIIbI
HaHOMaTEpPHUAaJIOB U
HaHOCUCTEM
HEOPraHUYECKOU U
OPraHUYeCKOW MPUPOJIBI,
BKJIIOYAsi HAHOTUICHKHU U
HaHOCTPYKTYPUPOBAHHbBIE
MOKPBITHS, BIAJIEET
HaBbIKaMU BBIOOpA TaKUX
MaTepHaoB s 3aJJaHHbIX
YCIOBUM 3KCILTyaTalllH C
y4eToM TpeOOoBaHHIA
TEXHOJIOTUYHOCTH,
SKOHOMUYHOCTH,
HaJEKHOCTH U
JIOJITOBEYHOCTH

ITK-3.1 3HaeT OCHOBHBIE
(U3UKO-XMUYECKHE,
9KCIUTyaTallMOHHBIC U
TEXHOJIOTUYECKUE
XapaKTEePUCTHKH
HaHOCTPYKTYPHUPOBAHHBIX
MaTepruaJioB

IIK-3.2 YMeeT npuMeHsITh
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH JIJIs1 cOopa u
aHaJln3a TEXHUYECKOMN
nHpopmaIuu mo
WHHOBAIIHOHHBIM
pa3paboTkaM B 00J1acTu
MOJTy4eHUS
HAHOCTPYKTYPUPOBAHHBIX
MaTepUajoB

AHnanu3 TpeGoBaHUN K
pohecCuOHATBEHBIM
KOMITCTEHIIHSIM,
NPEIbSBISEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJITOTOBKU Ha PHIHKE
Tpyna, 00001eHne
3apy0eKHOTO OTBITA,
NPOBE/ICHUST KOHCYIbTAIUN
C BEAYIIHUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboTtoaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKax
HaIpaBJIEHUS TTOJITOTOBKH.

[Ipodeccronanbhbrit
cranaapt 26.006
«Crenuanuct no
pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX




9KCIUTYaTalluOHHBIX
XapaKTEePUCTHK c
MOMOIIBI0  KOMILJICKCHOTO
aHaJIM3a CTPYKTYpBl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JIPYTUX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
6. cbop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCTIIEPHMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33J[aHHUIO.

TaKKe TEXHOJOTMYECKHE
MpoIecchl €  y4acTHEM
HaHOCprKTypI/IpOBaHHBIX
cpen;

- HOpMaTI/IBHO-TGXHI/I‘-IeCKaSI
JTIOKYMEHTAITUS U CHCTEMBI
cepTU(HUKALIH
HaHOMAaTEPHUAJIOB U U3ACIIHI
Ha VX OCHOBE, IIPOTOKOJIBI
X0J1a ¥ PE3yJIbTaTOB
JKCIIEPUMEHTOB,
JIOKYMEHTAITUS 110 TEXHUKE
0C30IMacHOCTH U
0€e30I1aCHOCTH
KNU3HCACATCIBbHOCTHU.

MaTepUajoBy,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKACHHE
pa3paboTku
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMuYecKas
pa3paboTka u
METOUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAITUHN —
6)

[IpodeccronanbHbrit
cranaapt 40.104
«Creuuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (pHUKAIIIN CBOKCTB
HAaHOMAaTEpPHAJIOB U

HAaHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M




Munucrepcersa Tpya u
COLIMAJILHOM 3aIUATEI
Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBAHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUaJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namo:

- IEPCTICKTUBHBIC HAIIPABIICHUS TPUMEHEHUS HAHOMATEPHAJIOB B MEIUIIUHE;

- OCHOBBI 0O0IIEH (apMaKOJIOTHU U aKTyaJIbHbIC TPOOJIEMBI, CBI3aHHBIC C CO3/IaHUEM H
MPUMEHEHHEM HAaHOCHCTEM M HAaHOMATEepUAIOB Ui (papMarieBTUKY;

- IPUMEPHI HAHOMATEPUAJOB IS HAIIPaBJICHHOTO TPAHCIIOPTA BEILIECTB,

Ymemn:

- aHAIM3UPOBATh HAYYHYIO MH(OPMALIMIO M0 CO3/IaHUIO, UCCIEAOBAHUIO U TPUMEHEHUIO
HAHOCHCTEM M HAaHOMATepUaoB Ui (papMaIieBTUKY;

- TMPUMEHATh TEOpeTUYeCKHue 3HaHUS 00 OCHOBHBIX MOJIXOJaX K pa3paboTke
HAHOMATEPHAJIOB JUIsi MEAWIIMHCKOTO TPUMEHEHHs IS PEUICHHsS WCCIeNOBATENbCKUX U
MPUKIIAIHBIX 3a]1a4;

Braoemey:

- CIIOCOOHOCTBIO K KPUTHYECKOMY aHaJU3y M OIEHKE COBPEMEHHBIX HayYHBIX
JNOCTMKEHUH B  O0JacTH CO3JaHMS, UCCICNOBaHHMS W TNPUMEHEHHs HAHOCHUCTEM U
HaHOMAaTepHasoB AJs (papMalleBTUKHY;

- CIOCOOHOCTBIO OIICHUBATH MEPCIICKTHBBI MPUMEHEHUSI HAHOYACTHUIl 1 HAHOMATEePHAIIOB
JUTSL CO3JJaHUS JIEKAPCTBEHHBIX MPENapaToB, MpeJHa3HAYCHHBIX I Pa3IMYHbIX MyTell BBEACHMUS.

3. OFbEM JUCHUILIMHBI U BUJIbl YYEBHOMN PABOThHI

O0BbeM JUCHUIIIINHBI

Bup yueOHoit padoThl

3E Axkan. | Actp.
4. 4.

O01mas TPy10eMKOCTh TUCIHHUILIHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 48
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3ansatus (113) 0,44 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HCJIE B pOPME MIPAKTUUECKON OJTOTOBKHU - - -
CamocrosiTesbHasi padoTa 1,67 60 40
KoHnrtakTHas camoctosTenbHas pabora 167 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI ’ 59,8 | 39,85
Bua koHnTpoJs: 3auer




4. COAEP)KAHUE JUCIIUITJIMHbI

4.1. Pazgenpl IMCHMILIMHLI U BUABI 3aHATHN

AKkazeM. 4acoB

Ne n/m Pa3znen qucuunianHb BT.9.B Mpak. BT.9.B Cam.
Bcero dopme np. | Jlekuum 3. ¢opme np. paBora
MOJT. MOJT.
1 Pa3nen 1. O61mme noaxoasl K pa3padoTke u 33 4 14 7 4 12
NPHUMEHEeHHI0 HAHOMATEPHAJIOB B MeIUIINHE
1.1 | IlepciekTHBHBIEC HAIIPABICHUS IPUMEHEHUS 10 ) 4 ) ) 4
HAaHOMAaTEpHAaJIOB B MEIUILIUHE
1.2 | Co3nanue HOBBIX JIEKAPCTBEHHBIX CPEICTB HA OCHOBE 5 1 ) 1 1 )
HAHOYACTHI] U HAHOMATEPHAJIOB.
1.3 | JlekapcTBEHHOE BEHIECTBO U OPraHU3M 13 - 6 3 - 4
1.4 | Bormpochl TOKCHYHOCTH HAHOYACTHUIl 1 HAHOMATEPHAJIOB 5 1 2 1 1 2
2 Pa3znen 2. Buabl HaHOMAaTepHAJI0B U HAHOCHCTEM 40 ) 18 7 ) 15
s papManeBTHKHU
2.1 | Heopranmyeckre HaHOYaCTHUIIbI 10 - 4 2 - 4
2.2 | JIumocomsl U Jpyrue acCouuarsl IOBEPXHOCTHO- 1 ) 5 ) ) 4
AKTHUBHBIX BEUIECTB
2.3 | IlonuMepHbIe HAHOYACTUIBI U HAHOMATEPHUaJIb 11 - 5 2 - 4
2.4 | [Ipyrue HaHOYACTHIIBI 1 HAHOMATEPUAJIBI 8 - 4 1 - 3
ITonroToBka u 3amura pedepaToB 20 - - 2 - 18
IToaroroBka k 3auety 15 - - - - 15
dopma KOHTPOJIS - 3a4ET - -
Bcero yacoB 108 4 32 16 4 60
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4.2 Conepxxanue pa3aejioB QM CIUATIINHbBI

Pazgea 1. O0mme moaxoapl K pa3padoTKe M NPUMEHEHUI0 HAHOMATEPHUAJIOB B
MeauLnHe

1.1. IlepcnekTHBHBbIE HANPABJIEHUSI MPUMEHEHUS] HAHOMATEPUAJOB B MeIHMIHHE.
MenuunHa, HaHOMEIUIIMHA, HAaHOOMOTEeXHOJOorus. PocT HaydHBIX HCCleAOBaHUN B oOnacTu
HAHOMATEpPHAIOB i1 MeAuIuHBL. OLEHKH pOCTa phIHKAa HAaHOMEOUIMHBL [lepcreKTHBHBIC
HaIpaBJIEHUs! HAHOMEIUIMHBI: UMIUIAHTUPYEMbIE YCTPOICTBa; UMIUIAHTUPYEMbIE MaTEepUAIIbI;
MaTepuandbl W YCTPONCTBA UIsl XUPYPrUH; TUATHOCTHUKA W BU3yanu3alus; QapMareBTHKA.
[Ipumepsl 3apyOeXHBIX M POCCHMCKHUX pa3padOTOK B OITHX HampaBleHHsX. [IpoGiemsl
HAHOMETUITUHBI.

1.2. Co3maHue HOBBIX JEKAPCTBEHHBIX CPEJACTB HA OCHOBE HAHOYACTHL U
HaHoMaTepuanoB. [loHsTHe JekapcTBEHHOTO cpeacTBa. (OCHOBHBIE W BCIOMOTATEIbHBIC
KOMITOHEHTHI JIEKapCTBEHHBIX CPEACTB. JTambl CO3/1aHUS HOBBIX JIEKAPCTBEHHBIX CPEICTB.
Mexnaynapoansie cranaaptsl GLP, GMP, GCP. JlekapcTBeHHbIe (OPMBI, UX KIACCUPUKALIHSL.
XapakTepucTUKH 0€30MacHOCTH JIEKAPCTBEHHBIX CPEACTB.

1.3. JlekapcTBeHHOe BeleCTBO M OpraHm3M. I[IpoHMKHOBEHHE BEIIECTB Yepe3
ouonornueckue wMemOpanbl. [lonsTtne rtHCcTOremMaTudeckux OapwepoB. Ilytum BBeaeHUs
JICKapCTBEHHBIX BEIECTB — WX KiIacCH(UKAIMS, TOCTOMHCTBA, OTPAHUYCHHS M HEIOCTATKH.
Pacnipenenenne nekapcTBEHHBIX BEIIECTB B opraHusme. [lemonupoBanue. buorpanchopmarus
JICKapCTBCHHBIX BEIIECTB. BhIBeneHHE IeKapcTBEHHBIX BemlecTB. [1000YHOE M TOKCHUYECKOE
NeiicTBUE JIEKapCTBEHHBIX BellecTB. HampaBineHHBIH TpaHCIOPT JEKApPCTBEHHBIX BELIECTB Kak
BO3MOXXHOCTh CHH3UTh MMOO0YHOE AciicTBre. [[puHINIT «HE HABpEAM».

1.4. Bonpocbl TOKCHYHOCTH HAHOYACTHUI M HaHoMaTepuajoB. [IpoGremsl
TOKCHYHOCTH BEIIIECTBA B HAHOPAa3MEPHOM cocTossHuH. HaHorokcukonorus. OcoOeHHOCTH
OMOJOruYecKoro JaeWcTBUs HaHodacTUll. [Ipumepbl AaHHBIX O TOKCHMYHOCTH HAHOYACTHUIL
METAIIJIOB, OKCHJIOB METAJJIOB W HEMETAJUIOB, YIJEPOAHBIX HAHOTPYOOK U (yiiepeHoB,
CpPaBHEHHE C TOKCHYHOCTHIO BEIIECTB B PACTBOPE U B BHJI€ MUKPOUYACTHII.

Pa3znesn 2. Buabl HaHOMaTepHaJI0B M HAHOCHCTEM /s (hapManeBTHKH

2.1. Heopranuveckue HaHOYACTHUbI. lCrMOIb30BaHME HAHOYACTHI] METAVIOB B
KauecTBe OaKTEePHUIMIHBIX areHTOB. MAarHuTHBIE HAHOYACTHUIB.. MAarHUTHO-KUIAKOCTHAS
runerepmusi onyxoieil. Hanowactuusl 3o0mota u ¢otoaunamuueckast tepanusi. [IpousBoaHbie
¢ymnepenos. [lopucTbie HEOpPraHWYECKHME HAHOYACTUIIBI KaK HOCHTEIH JIEKAPCTBEHHBIX
BelecTB. [lepcneKkTrBbl HEOPraHMYECKUX HAHOYACTHIL] KaK HOCHUTENEH U1 HalpaBIE€HHOIO
TPAHCIOPTA JIEKAPCTBEHHBIX BEIIECTB.

2.2. Jlunocombl. Ctpoenue nunocoM. OCHOBHbIE KOMIIOHEHTBI, HCIIOJIb3YEMBbIE s
MOJIy4eHHUsSI JIMIOCOMHBIX IpernaparoB. MeTonbl NOJy4eHHs JHMIIOCOM C JIEKapCTBEHHBIMU
BemecTBamMu. JIOCTOMHCTBA ¥ HENOCTATKH JIMIIOCOMHBIX (QopM TpenapatoB. JIMmocombl
HAIPAaBJIEHHOTO EUCTBUS (C BEKTOPHBIM KOMIOHEHTOM). JIMIIOCOMBI ¢ YBEIMUYEHHBIM BpEMEHEM
UUPKYISiuu. JIunmocoManbHble BaKIMHBL. JIMTIOCOMBI, UyBCTBUTENIbHBIE K BHEIIHUM CTUMYJIAM.
[Ipumepsl TUIOCOMHBIX NPENapaToB JUIsl Pa3IMYHBIX MYTEH BBENCHMS W JICUECHUS Pa3INYHBIX
3a0oneBaHui. [lepcrieKTUBBI JTUITOCOM.

2.3. IlosiumepHbIe HAHOYACTUIIBI U HAHOMAaTepuaJbl. [lonumepsl, pazpenieHHbIe 15
MEIUIUHCKOr0 mnpuMeHeHus. [lonnmepHble HaHOYACTHUILIBI. [lonumepHble  MHUIEIIBL.
Konbrorarsl J1eKapCTBEHHBIX BELIECTB C MOJUMEPHON MOIEKYI0M. [oauImeKkcsl KaKk HOCUTENN
JUIsi JOCTaBKM TEHETHYECKOro wmarepuana. JleHapumepsl. MHUKpOKAICyJIbl € IOJIUMEPHOU
o0onoukoii. [Ipumepsl pa3paboTOK JEKAPCTBEHHBIX MPENaparoB, COACPIKAIIMX HAHOCTPYKTYPHI
MIOJIUMEPOB.

2.4. Jlpyrue HaHO4YacTMUbI M HaHoMarepuajbl. HaHosmynbcuu. TBepnble JHUIUIHBIE
HAHOYACTHIIBI: CTPOEHHUE, CBOWMCTBA, MPUMEPHI HUCIOJIb30BAaHUA. ACCOLHMATHI MOBEPXHOCTHO-
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AKTHUBHBIX BEUIECTB KaK HOCUTENIM JIEKAPCTBEHHBIX BELIECTB - MUIEIUIbI, MHUKPOIMYJIbCHUH,
xkuakue — kpuctamuibl. Kybocombl u rekcocombl.  [[MKIOAEKCTpUHBI U JApyrue
cynpaMmonekyssipubie cucrembl. HanokonrteitHepsl u3 JIHK. bawxkaitmme w  oTganeHHbIE
MEPCHCKTUBLI MIPUMCHCHUS HAHOYACTUL] 1 HAHOMATCPHUAJIOB B MCIAUIIUHC.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHHMSA JTUCIIAITJIMHbI

Ne B pe3yabTare 0CBOCHUS TUCUMILUIMHBI CTYICHT TOJIKEH: Paznen 1 Paznen 2
3HaTh:
1 MEePCIIEKTUBHBIC HATIPABIICHUS MPUMEHEHUSI HAHOMATEPHUAJIOB B METUIMHE; + -
2 OCHOBBI 00111e#i (hapMaKOJIOTUU U aKTyaJbHbIE IPOOJIEMBbI, CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHHEM HaHOCHCTEM U N N
HAaHOMATEPHAJIOB sl (hapMalleBTHKHY;
3 IIpUMEpPBbl HAHOMATEPUAJIOB U1 HAIIPABJIEHHOT'O TPAHCIIOPTA BELLIECTB - +
Ymersb:
4 aHAJTM3UpPOBaTh HAy4YHYI0 HWH(POPMALMIO IO CO3/IaHUIO, HCCIEIOBAaHMIO W NPHUMEHEHHI0O HAHOCHCTEM U n n
HaHOMAaTepHaJIoB AJisl (hapMalleBTUKU
5 IPUMEHATh TEOPETUYECKUE 3HAHUS 00 OCHOBHBIX MOAXO0JAX K pa3paboTKe HAHOMATEPHAJIOB I MEIUIIMHCKOTO n n
MPUMEHEHHUSI ISl PEIICHUs NCCIIEe0BATEIbCKUX M MPUKIIAJAHbBIX 3a/1a4
Baaaers:
6 CHOCOOHOCTBIO K KPUTUYECKOMY aHaJIN3y U OLIEHKE COBPEMEHHBIX HAayYHBIX JOCTH)KEHHUN B 0OJACTH CO3JaHMS, i N
MCCIICIOBAaHMSI M IPUMEHEHHUsI HAHOCHCTEM M HAaHOMAaTEepPHAaJIOB JUisl (hapMarleBTHKU
7 CIIOCOOHOCTBIO OLIEHMBATh IMEPCHEKTUBbl MPUMEHEHUS HAHOYACTUIl M HAHOMATEpUaJoB MJIs CO3JaHUs N N
JIEKAPCTBEHHBIX MPENapaToB, NpeIHa3HAYCHHBIX Ui Pa3JIMYHBIX MyTel BBEICHUS
B pesyabTare 0cBOCHHSI JUCHHUILINHBI CTY/ICHT A0JKeH NPHO0pecTH cieayoume NpodeccuoHaJIbHble KOMIIETEHIMH U HHANKATOPbI HX
JMOCTUKEHMS:
Ko u Hanmenopanme ITK Kox u HamMeHOBaHHMe MHANKATOPA TOCTHKEHUSI
MK
8 IIK-1 CniocoGeH mporHo3upoBaTh BIUsSHUE MUKpO- 1 HaHO- | IIK-1.1 3HaeT OCHOBHbIE 3aKOHOMEPHOCTH U
MaciiTaba Ha MeXaHU4ecKue, pu3nyeckue, XMMUUYECKUEe U | IPUMEPhl BIMSHHUS MUKpPO- M HaHO- MaciuTaba Ha n n
JpyTH€ CBOMCTBA BELLIECTB U MaTepUaloB MeXaHU4ecKue, (hpu3nyeckre, XuMHUIECKue U Apyrue
CBOICTBA BEIIIECTB Y MATEPHUAJIOB
9 IIK-1.2 YMeeT nporHo3upoBarh BIUSHUE MUKPO- U
HaHO- MaciTaba Ha MEXaHW4YecKue, (Gpu3nuecKue, n n

XUMUYECKHE U JpYyrue CBOMCTBA BEUIECTB U

MaTepHaioB
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Ne B pe3yabTare 0CBOCHUS TUCHMUILUIUHBI CTYIEHT 10JI7KEH: Pa3zgen 1 Pa3zgen 2
10 IIK-1.3 Bnageer MerogamMu OLEHKH BIIMSHUS
MHUKpPO- U HaHO- MacmTaba Ha MeXaHH4YecKue, n n
dusznyeckne, XUMHUYECKHE U JIpyrHe CBOICTBa
BEILIECTB U MAaTE€pPUAJIOB
11 IK-3.1 3naer oOCHOBHBIE (PHUUKO-XUMUYECKHUE,
IIK-3 CrnocobeH  TPUMEHSATH  OCHOBHBIE  THIIBI| SKCIUIyaTallMOHHBIE 51 TEXHOJOTHYECKUE n n
HAaHOMATEpPHAJIOB Y HAHOCUCTEM HEOPraHWYECKOM M| XapaKTEPUCTHKHU HaHOCTPYKTYPUPOBAHHBIX
OpraHMYeCKOM MpUPOIbI, BKIIOYas HAHOIUIEHKHM W | MAaTEpPHUAJIOB
12 HAaHOCTPYKTYPUPOBaHHbIE NOKpBITHs, BianeeT Hasblkamu| IIK-3.2 VYmeer mnpumeHsTh WHOOPMAIMOHHO-
BbIOOpa TakUX MaTepUaNoB Uil 3aJaHHBIX YCIIOBHM | KOMMYHHKAIIMOHHBIE TEXHOJIOTHH Ui cOopa |
AKCIUTyaTallid C Y4eTOM TpeOOBaHUN TEXHOJOTUYHOCTH, | aHAIu3a TEXHUYECKON uHbOpMaIUn o + +
SKOHOMUYHOCTH, HAJIEXKHOCTH U 10JITOBEYHOCTH WHHOBAIIMOHHBIM  pa3paboTkaM B obiactu

IIOJIY4EHUS] HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. IlpakTn4yecKkue 3aHATUSA

IIpumepHble TeMbI MPAKTHYECKUX 3aAHATHIH M0 AUCHHUILINHE.

Ne i/t

Ne paznena
JUCIATIIMHBI

TeMbl MPaKTUYECKUX 3aHATHN

Yacel

I1.1.

[lepcnexkTuBHBIE HalpaBJIeHUs IIPUMEHEHUS
HaHOMaTepuajioB B MenuuuHe. Hanomarepuanbl s
NPOTE3UPOBAHUS M UMIUIAHTAUMUA. MHKpo- H
HAHOYCTPOICTBA JIJIsl MEIULIUHBI.

1.2.

Co31aHe HOBBIX JICKAPCTBEHHBIX CPEICTB. Tarlbl
CO3J1aHUs] HOBBIX JIEKAPCTBEHHBIX CpeacTB. [Ipumepsl
HOBBIX JICKAPCTBEHHBIX CPEACTB, B TOM UHCIE C
HpI/IMeHeHI/IeM HaHOYaCTHUIl 1 HaHOMaTepI/IaJIOB.

1.3.

JlekapcTBeHHOE  BemecTBO W opranusm. Ilytu
BBCACHHA JICKAPCTBCHHBIX BCIICCTB. Hocurenn JJISL
pPa3HBIX TTyTEeH BBEJCHUS, TPEOOBAHMS K UX CBOHCTBAM.
[ToboyHOE M TOKCHUYECKOE IEHCTBHE JIEKApCTBEHHBIX
BemlecTB. HaHomarepuanbl I JI€TOKCHKALUU
opraHusma (remoguanusa, reMOCOpPOIIHH,
SHTEPOCOPOINH | T.11.).

1.4.

BOHpOCBI TOKCHUYHOCTHU HAaHOYaCTHUI] n
HaHoMmaTepuanoB. [Ipumepsl TOKCMYECKOTO IEHCTBUSA
HaHouacTur. CpencTBa 3amuThl MpH  pabore C
HAHOYACTHUIIAMH U HAHOMAaTepHaJlaMu.

2.1.

Heopranmueckue HaHOYacTULBI A (DapMaleBTUKH.
[Ipumepsl ¥ NEpPCHEKTHBBl  HEOPrAHMYECKHUX
HAHOYACTHUI] KAaK HOCHUTENEH MJi1 HallpaBJIEHHOIO
TPAHCIOPTA JIEKAPCTBEHHBIX BEIIECTB.

2.2.

JIutmocoMel U Apyruc accouuaTtel MOBCPXHOCTHO-
aKTUBHBIX  BemlecTB.  Mctopus  OTKpHITHS |
HUCCIICOOBAHUA JIUIIOCOM. HpI/IMepBI JIMITOCOMAJIbHBIX
pernaparos.

2.3.

[TomuMepHblE HAHOYACTULBI W HAHOMATEpUalbl B
menunuHe.  [lomumepnbie  munemnsl.  CopOrust
JIEKaPCTBEHHBIX BEILECTB Ha IOJMMEPHBIX YaCTHULAX.
Konbrorarsl JIEKapCTBEHHBIX BEILECTB C MOJIEKYJAMU
nosmMmepoB.  JleHapumepsl.  MHKpoOKamncynsl  C
MOJIMMEPHON 000JI0UKOH.

24.

Hanosmynbcuu. TBepiple TUNUAHBIE HAHOYACTHIIBI:
Ky6ocombl u rekcocombl. [IMKIOAEKCTPUHEI U ApyTUe
CYyIIpaMoJIeKyJIIpHbIE CUCTEMBI. [lepcriekTHBBI
NPUMEHEHHUS HAHOYACTHII W HAaHOMATEPUAIOB B
MEJHIIMHE.

3ammra pedeparon

6.2 JlabopaTopHbIe 3aHATHA

Brimonnenue 1a00paTOpPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuana,
B aucuumiiuHe «Hanomamepuanvi 0na  HaAnpaenennozo  mpancnopma
JIEKapCmMEEeHHbIX 6eUeCni6)» He IPEIyCMOTPEHO.

U3y4aeMoro
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7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHasi paboTa MPOBOAUTCS C LIETbI0 YIIyOaeHHs] 3HAaHUN MO TUCIUILUINHE U
peyCMaTpUBAET:

— O3HaKOMJICHHE U MPOopabOTKy PEKOMEHI0OBaHHOU JINTEPATYpbl, pabOTy € 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHU, BKIIOUYas TIEPEBOABI MYyONMKAIM W3 HAYYHBIX IKYpPHAJIOB,
IUTUPYeMbIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TMIOCEIIEHNE OTPACIIEBBIX BEICTABOK U CEMUHAPOB;

— yuactue B cemuHapax PXTY um. Y. MenaeneeBa 1o TeMaTuke TUCIUIIIINHBL;

— TMOATOTOBKY K BHITIOJTHEHUIO KOHTPOJIBHEIX PabOT M0 MaTepually JIEKIIMOHHOTO Kypca;

— TMOATOTOBKY K CAaue 3ayema 10 AUCLUUIIIIHE.

[TnaaupoBaHNe BPEMEHH Ha CaMOCTOSTENbHYIO paboTy, HEOOXOIUMOTO HAa H3y4YCHHE
TUCIUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BECh [MEPHOJ H3YYCHHS,
npelycMaTpuBasi IPU 3TOM PETYISIPHOE MOBTOPEHHUE MPOWIEHHOTO Marepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBI Ha JIEKLIUSX, HEOOXOAMMO pETryJspHO JOIMOJHATH CBEICHUSMHU U3
JUTEPATypHBIX HCTOYHHMKOB, IMIPEACTAaBICHHBIX B pabodeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHMKAMH PEKOMEHAYETCSl COCTaBJISATh KpAaTKUM KOHCIEKT Marepuala, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OHOIMOTpadUIECKUX TaHHBIX UCTOYHHKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMA JUCIIUAITJIMHDbI

CoBoKymHast OIEHKAa [0 JAWCHMIUIMHE CKJIAJBIBACTCS W3 OLEHOK 3a BBHIOJHCHNE
KOHTPOJIBHBIX paboT (MakcuMasibHas oneHka 60 6aiioB), pedepaTHBHO-aHATUTHYECKUX paboT
(MakcuManbHas oreHka 40 6asoB).

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AHAIUTHYECKON padoThI.
Ha mpakTudecknx 3aHATHUSX TMPETyCMOTPEHO 4 00s3aTeNbHBIX NOKIana. MakcuManbHas
OIICHKA 3a OJIMH JOKJIaJl COCTABISAET S 0a/ioB, BCETO 3a JOKIAAbI IpeaycMoTpeHo 20 6amios.
N3ydeHne qUCIUIIIMHBI 3aKaHYMBACTCS MTOATOTOBKOM U 3aIUTOH pedeparos.

IloaroroBka u 3ammra pedepara

[ToaroroBka u 3ammuTa pedeparta BKIOYAeT B ce0sl MOUCK U JAETalbHBIA aHAINU3 OJHOTO
UCTOYHUKA Hay4YHOH wuH(popMmanmmu (HaydHOH CTaThM WM TATeHTa) MO pa3paboTke u
IPUMEHEHHUI0O HAaHOMAaTepUajoB i (apMaleBTUKH. AHATU3UPYETCS aKTYalbHOCTh PaboThI,
ONMUCAHHOM B CTaTh€ WJIM MATEHTE, NEPCIEKTUBHOCTh HAMPABIICHUS, TOCTOUHCTBA, HEJIOCTATKH,
MpaKkTUYeCKasi 3HAYMMOCTh U BO3MOXKHOCTh BHeJIpeHUs1. MakcumanbHas orieHka 3a pedepar — 20
6amnoB. O0beM pedepara cocTaBiseT 2-3 CTPAHUIIBI.

[Tnan pedepara Mo HaydHOU CTAThE WU TATCHTY.

1. AKTyanbHOCTh

2. 4Yto cnemaHo

3. JoctouHcTBa (HOBBIE TOJAXO0/bl, OPUTUHAIBHBIE METOIbl, UHTEPECHBIE PE3YIIbTATHI)

4. Henocratku

5. IlpakTrueckas 3Ha4UMOCTb U BO3MOKHOCTh BHEIPEHUS

6. Ornenka

Jns 3anmuTel  pedepaTa HYKHO: TPEJOCTaBUTh OPUTHHAN CTaTbd WJIH TATEHTa
(pacrniedaTaHHBbIif), TEKCT pedepaTa B COOTBETCTBUM C IUIAHOM, CIENaTh JTOKJIad U OTBETUTh Ha
BOIPOCHI.

IIpumepHBIe TEMBI 10KIA10B
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Pazgen 1. O0mme moaxoabl K pa3padoTKe M NMPUMEHEHHMIK) HAHOMATEPHAJIOB B
MeauunHe
Hanomarepuainb! 151 UMIIaHTAIT
[IporesupoBanme cayxa - UCTOPUS U COBPEMEHHBIE pa3paOdOTKH
HoBrble pa3paboTku B MpOTE3MPOBAHUNA KOHEUHOCTEH
JlocTikeHHsI B MUKPOXHUPYPTHUU TIia3a
HuTuHon u ero npumMeHeHune B MEIUIIMHE
MUuKpo- 1 HAHOYCTPOKCTBA JUIsl MEAULIMHBI
Hanomarepuansl 111 aHam3sa in vitro
Hanomarepuansl ajist reMoguanusa
9. HanocTpykTypupoBaHHbIE COPOEHTHI JIsl IE€TOKCUKAIIUU OpraHu3Ma
10. I'ennas Tepanusi — UMEIOIIMECS TOCTUKEHUS U IEPCIIEKTUBBI
11. TIpoekTel MO CO3MaHUI0O HAHOCTPYKTYPUPOBAHHBIX HOCHUTENEH ISl MEAUIUHBI,
noanepxanusie POCHAHO
12. Tlpumepsl JEKapCTBEHHBIX MpENapaToB B JKUIKOW JIEKApCTBEHHOH ¢opMme (pa3Hbie
rpynnsl, 4-5 mT.)
13. Tlpumepsl JEKapCTBEHHBIX TMIPEMapaToB B JIGKAPCTBEHHOW ¢GoOpMe C YIPYyro-BsA3KO-
IUTACTUYHOMN cpelloil (pa3Hble Ipynmsl, 4-5 MIT.)
14. T'emaro-sHIehanuyeckuii Oapbep: CTpOCHHE, OeTKU-TpaHCHOpTephl (0OJerdeHHas
muddy3us W aKTUBHBIM TPAaHCIOPT), MPOHUKHOBEHHWE TIIOKO3bI W Jp. BEIIECTB,
MPOHUKHOBEHHUE OaKTepuil U BUPYCOB.
15. JlenonmpoBanue JIB — mpumepst (Sr, I, mectutiuast u ap. BemiecTBa, cBs3biBanue JIB ¢
OeJKaMu TIIa3MBbl)
16. buotpanchopmarus JIB B meyenu — noxapoOoHO
17. PaGota mouek u rmovyevHasi SKCKpeIus BemecTB
18. IIpumepsl npenapaToB AJid SHTEPAIBHOTO MTYTH BBEAEHNUS (pa3HbIE IIyTH)
19. Tlpumepsl TpaHCAEpMATBHBIX TEPANEBTUUECKUX CUCTEM M TPAHCAEPMATbHBIX TIACThIPEi
20. Annepruueckue peakuuu Ha JIB
21. JlekapcTBeHHas 3aBUCUMOCTD
22. TTo6oYHOE ¥ TOKCHYECKOE JIeHCTBUE JIEKAPCTBEHHBIX BEIIECTB - IPUMEPHI.
23. Ckanpansl B (papMalieBTHKE, CBSI3aHHBIE C OTAAJCHHBIMU IMOCIEICTBUSMU MPUMEHEHUS
JIEKaPCTBEHHBIX BEIIECTB
24. JleiicTBME HAHOYACTHI] HA PEMIPOAYKTUBHBIC (DYHKITUN KHUBOTHBIX
25. JleiicTBME HAHOYACTHI] HA TUAPOOUOHTOB
26. Anmamuz  MP  1.2.2566-09. Omenka 0e€30MacHOCTH HaHOMAaTEpHAIOB In  Vitro
¥ B MOJICTIbHBIX CHCTEMax in vivo. Metoauueckue pekoMeHaanuu. Y TBepxaeHsl 10 nexaOps
2009 r.
27. TIpou3BOACTBO W TEPCIEKTHBBI MPUMEHEHUS YTIEPOAHBIX HAHOTPYOOK, BO3MOXKHBIE
MYTH UX MMOCTYIUICHUS B OPTaHU3M JIIOJIel U B Ouocdepy.
28. Toxcuueckoe AeiicTBUE HaHOYACTHI] MeTaITOB. OKUCIUTENbHBIN CTpecc.

PN D=

Pazgen 2. Buabl HAaHOMATEPHAJIOB M HAHOCUCTEM ISl (hapMAalleBTUKH
HanouacTuiis! cepebpa B MeTUIIUHE.

HanowacTuiiel MeTanioB B MEAUIIMHE U KOCMETUKE — IPUMEPHI U IEPCIEKTHUBBI
OxkcuiHbIE HAHOYACTHIIBI JJISI aIPECHOM TOCTAaBKH JIEKAPCTBEHHBIX BEILIECTB
Heopranuueckre HaHOYACTHUILIBI AJIs1 TUATHOCTUKHU

Mertoasbl cMHTE3a MATHUTHBIX HAHOYACTHULL JUIsI MEIUIIMHCKOTO IPUMEHEHUS
[lepcnekTHBBI MPUMEHEHHSI YTJIEPOJAHBIX HAHOYACTHUIL B MEIULIMHE.

Hctopust OTKpBITUS U UCCIETOBAHUI JTUTTOCOM

Pasznuunble METOBI IOJIy4EHHUS JIMIIOCOM, B T.4. HarpykeHHbIX JIB

JIummocomsl B KOCMETHKE

XA B W=
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10. IIpowusBoactBo nunocoM B Poccun

11. JIumocomManbHBIE BaKIIUHBI

12. MukposMyJabCUH W JICMUTHHA I MeAUIUHCKOTO npuMmeHeHus (y koro HUP mo stum
TEMaM)

13. XKugkue KpuCTaIUIBI JCHUTHHA I MEAUIIMHCKOTO npuMenenus (y koro HUP mo stum
TEMaM)

14. Wcnonb3oBaHUE TMOJUMEPOB [JIs CO3JIaHUS HMCKYCCTBEHHBIX TKAHEH M OPraHoB B
TPAHCIUUIAaHTOJIOTUH, ISl BOCCTAHOBJICHUSI CBA30K M CYXOXKUJIMM, B KaueCTBE IIOBHBIX HUTEU
B XUPYPTrUH

15. Mcnonb3oBaHue MOIMMEPOB JUISl CO3/IaHUS CAaMOPACCAChIBAIOLIUXCSI IOBA30K U TOKPBITUI
JUISL paH

16. Meroxbl cuHTe3a mnonu-(OeH3uin-L-acmaprara), monu-(D,L-MOn0YHOW  KHCIOTHI),
COTOJIMMEpa MOJIOYHOM U TJIMKOJIEBOW KUCIOTHI (MTOJIUIAKTUATINKO3UAA)

17. BogopacTBOpUMBIE TOJMMEPHl — MOTUBUHUINUPPOIUAOH, TMOJUITHICHIIUKOIb —
CBOMCTBA, METO/bI CUHTE3a, IPUMEHEHHUE B MEAUIIHE

18. IIpOoMBIIUIEHHO TPOU3BOAMMBIE JIEKAPCTBEHHBIE Mpenaparbl Ha OCHOBE IMOJIMMEPHBIX
HOCHUTEJIEH

19. Konbrorarel 1€KapCTBEHHBIX BELIECTB C MOJIEKYJIaMH ITOJIMMEPOB

20. Jennpumepsl

21. Mukpokarncyibl B MEIULIMHE U KOCMETHUKE — IIPUMEPBI

22. MeToapbl MOTYyYEHUS MUKPO- U HAHOKATCYJ

23. Hanoamynbcuu (y koro HUP no stoii Teme)

24. Teepasie munuaHbie HaHOYACTHUIHI (Y Koro HUP mo »Toit Teme)

25. Ky0oCOMBI 1 TeKCOCOMBI KaK HOCHTEIH JIEKAPCTBEHHBIX BEIIECCTB

26. CynpaMoJeKyJspHbIE CUCTEMBI B METUIIMHE

27. JHK-opuramu u HaHokoHTelHeps! n3 JJHK

28. Hanomarepuaibl AJisi TEHHON Tepanuu

8.2. IIpnMepbl KOHTPOJILHBIX BOIIPOCOB /151 TEKYIIEro KOHTPOJISA OCBOCHUS! M CIUTIMHbI

JUisi  TeKymlero KOHTPOJS TMPEeIyCMOTPEHO 3 KOHTPOJIBHBIX paloThl (MO0 OJHOU
KOHTPOJIbHOM paboTe MO KaXKAOMY paslelly M HUTOroBas KOHTpOJbHas paboTa IO BCEM
pazzaenam). MakcuManbHas OLleHKa 32 KOHTPOJIbHBIE paboThl cocTanisieT 20 0amoB 3a Kaxaylo.

Pa3nen 1. IlpuMepsl BonpocoB K KOHTPOJIbHOH padore Ne 1. KonTpoabHasi padota B BuIe
TecTa coAepkuT 25 Bonpocos, no 0,8 6asiia 3a Bonpoc.

Bonpoc 1. Beibepure npaBuiibHbIe 0TBETHL. K MepCEeKTHBHBIM HAMpPABICHUSIM HAHOMEIUIIHHBI
OTHOCSITCSL:

1 — cucTeMbl aApeCHOM TOCTaBKU JIEKAPCTB, 2 — UMIUIAHTUPYEMBbIE YCTPOMCTBA U MaTepHabl, 3
— BBICOKOTCMIICPATYPHBIC CBCPXIIPOBOAHUKH, 4 — HAHOYHUIIEI JJIs1 AMarHOCTHUKU, 5— BOOOPOJAHBIC
HMCTOYHUKY SHEPTrUu; 6 - HAHOTANKH

Bonpoc 2. Craagapt GMP pacmmdpoBsiBaeTcst Kak
1 — KauectBennas nabopatopHast npakTuka, 2 — KauecTBeHHass pOU3BOJICTBEHHAs IPAKTHKA, 3
— KauecTBeHHas kmuHUYeCcKas npakTuka, 4 — KauecTBeHHas iedeOHas MpakTHKa

Bonpoc 3. TepaneBruueckas mupoTa — UHTEPBAI 03 OT MUHUMAJbHOW TEPANIEeBTUUYECKON 10

1 — cpenneit > dexTuBHOM, 2 — cpeaHel CMEpTeNbHON, 3 — MUHUMAIBHOW CMEPTEIbHOU, 4 —
MaKCUMAJIbHON ONaCHOM
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Bonpoc 4. ['mcrorematndeckre 6apbepbl HE MPEMSITCTBYIOT TPOHUKHOBEHHUO
1 — rupoUIBbHBIX BEIIECTB, 2 — TUAPO(OOHBIX BEIIECTB, 3 — SPUTPOILIUTOB, 4 — ATbOYMUHA

Bonpoc 5. buorpancopmanus (MeTabonn3M) IUMOPUIBHBIX JIEKAPCTBEHHBIX BEIIECTB
MPOUCXOIUT B OCHOBHOM
1 — B xenyake, 2 — B [I€Y€HU, 3 — B MOUKAX, 4 — B KUIIICUHHUKE

Bonpoc 6. BriGepute mpaBuiibHbIE OTBETHI. [Ipu cO3IaHUM JIEKaPCTBEHHBIX CPENICTB JOJDKHBI
OBITH IOJTHOCTHIO UCKITFOUEHBI

1 — MyrareHHoe AelicTBUeE, 2 — ajIeprUyYecKue NEHUCTBUE, 3 — KAHLEPOreHHOE JelCcTBUE, 4 —
SMOPHOTOKCUYECKUE JEHCTBUE, 5 — pa3BUTHE JICKAPCTBEHHOW 3aBUCHUMOCTH, 6 — CHOTBOPHOE
JICUCTBUE.

Bonpoc 7. HenocraTkoM BHYTPHUBEHHOT'O BBECHHS HE SIBISETCS
1 — Goe3HEHHOCTH, 2 — ONACHOCTh BHECEHUS! MH(EKIMH U MMPOTECHHBIX BEUIECTB, 3 — OMACHOCTD
3aKYHOPKH COCYZ0B (3MO0mHH), 4 — MEIJICHHOE BCAaChIBAaHUE.

Bonpoc 8. Breibepute mnpaBuibHbIe OTBETH. (OCOOCHHOCTSMU JEHCTBHS BEIIECTB B
HaHOPA3MEPHOM COCTOSIHUU SIBJISIFOTCS

1 — cnocoGHOCTh K aKKyMYJSIIUM B OpTaHU3Me, 2 — CIIOCOOHOCTH CBSI3BIBATHCS C OEIKaMHu U
HYKJIIEMHOBBIMU KHUCJIOTaMH, 3 — CIHOCOOHOCTh M3MEHATh PUTM CEpJCYHBIX COKpalleHu, 4 —
CIOCOOHOCTH BBI3HIBATh PBOTY.

Bomnpoc 9. HanoTtokcukonorus - 3To

1 — W3y4yeHHWEe MEXaHW3MOB JCWCTBUS HAHOYACTHUI[ HA JYKHUBBIC OPTaHU3MBI, 2 — TOKCHYECKOE
NEHCTBHE HAHOYACTHUI] Ha 4YEJOBEKa, 3 — H3yYeHHE TOKCHYHOCTH HaHOMATepUAIoOB, 4 —
NPUMEHEHHE HAaHOYACTHIL JUTS JCTOKCHKAIIHH.

Bonpoc 10. «OxucauTenbHbI CTPECC» MPH ACHCTBUM HAHOYACTHII - 3TO

| — HakomJIeHWe HAHOYACTHUII B MEYCHH U Cele3eHKe, 2 — aIcOpOIUs TOKCHUECKUX BEIIECTB Ha
MOBEPXHOCTU HAHOYACTHUIL, 3 — MPOHUKHOBEHHE HAHOYACTHI[ B SAPO KIETKU, 4 — TOBBIIICHHUE
MMpoAYKIIUU CBO60,Z[HBIX PaaruKaJIOB 3a CUCT KAaTATUTHYCCKOT'O ,Z[GﬁCTBPIH HaHO4YaCTHuLl.

Pa3nesa 2. IlpuMepsl BOIPoCcoOB K KOHTPOJIbHON padore Ne 2. KonTpoJabHasi padoTta B BUIe
TecTa coaepkuT 25 Bonpocos, no 0,8 6asiia 3a Bonpoc.

Bonpoc 1. JlocrounctBa mezonopuctoro SiO; kak Hocutens JIB
1 — xopomio oTpaboTaHHBIE TEXHOJIOTUHU MOMYYeHHUs, 2 — BKIIOUEHUE KaK TUAPO(UIBHBIX, TaK U
ruapodo6HbIx JIB, 3 — BEIBOASTCS U3 Opranu3Ma, 4 — BCe TIEPEUNCIICHHBIC BBIIIIC.

Bonpoc 2. IlpousBoansie GymwiepeHOB MOTYT IPUMEHSTHCS B METUIIMHE

l — xak HOCUTENIM JIEKAPCTBEHHBIX BEUIECTB, 2 — Kak JCHCTBYIOLIME BEIIECTBA, 3 — Kak
JIEHCTBYIOIIME BEIIECTBA U KaK HOCHTENIM JICKAPCTBEHHBIX BEIIECTB, 4 — KaK OaKTEPUIIUIHBIC
n00aBKH

Bonpoc 3. JIunocoMHble npenapaThl IPUMEHSIOTCS
1 — TOIBPKO B KOCMETHKE, 2 — TOJNIbKO B MEIWIIMHE, 3 — B MEIUIIMHE M KOCMETHKe, 4 —
MPaBUIILHOTO OTBETA HET.

Bonpoc 4. «IlaccuBHOE HaIEIMBAHKEY JIUTIOCOM — 3TO AP (PEKT MPOHUKHOBEHUS JTUTIOCOM Yepe3
YBEJTUYCHHBIC MTOPHI B KAITUJUIIPAX
1 — B meyeHu U cenie3eHke, 2 — B MO3re, 3 — B MbIIIIIax, 4 — B paKOBBIX OMyXOJISIX.
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Bonpoc S. JlocTOMHCTBA TOJIMMEPHBIX MULEIUT KAK HOCUTEJIEH JIEKAPCTBEHHBIX BEIICCTB!
1 — manenii pasmep (menee 100 HM), 2 — Oosiee CTaOWIBHBI, Ye€M JIMIIOCOMBI, 3 — HeE
3axBarbIBatoTCcs opranamMu POC, 4 — Bce NepeunciIeHHbIE OTBETHI.

Bonpoc 6. Jlna co3maHus NOJUMMEPHBIX MULENT — HOCUTENEH JIEKAPCTBEHHBIX CPEACTB HE
UCIIOJIb3YETCS

1 —monu-(6en3un-L-acnaprar), 2 — TOTUITHICHTIUKONb, 3 — monuxjiaopBuHWI, 4 — momu-(D,L-
MOJIOYHAsI KHCIIOTA).

Bonpoc 7. HaHosMynbcuM SIBISIOTCA

1 — TepMOAMHAMHYECKH CTAaOWJIBHBIMH cHUCTeMaMd (MTHO(GUIBHBIMH KOJUIOMAAMH), 2 —
TEPMOJIMHAMUYECKH HECTAOMIIbHBIMU CHCTeMaMu (JTHO(GOOHBIMU KOJUTOMAAMHM), 3 — 3TO 3aBUCHUT
OT croco0a moxy4enus, 4 — BCE OTBEThI BEpHBIC.

Bonpoc 8. MukpokarncyiupoBaHie — 3TO MPOLECC 3aKIIOYSHUS MEJIKUX YaCTHUL] BEIIECTBA
| — B monumepHble MHLEIUTBL, 2 — B 000JI0YKY MX JXKeJlaTWHA M T'yMMHapabuka, 3 — B TOHKYIO
000JI0YKY 13 IUIEHKOOOpa3ylomero Mmarepuana, 4 — B pochomunuaHyo 000I0uKy.

Bonpoc 9. BriGepute npaBuiibHbIE OTBETH. MUKPOIMYIIbCUU MOKHO BBOJIUTH
1 — mepopanbHO, 2 — TpaHCACPMAIILHO, 3 — Ha KOXKY (HapyXHO), 4 — IpsIMO B MO3T.

Bomnpoc 10. Ha pucynke npuBeieHa cxema CTPOCHUS
1 — cTeIC-ITUIIOCOMBEI,

2 - JINIIOCOMAJILHOMI BaKIIMHEI ®
(BIPOCOMBI), ‘7/
3 —  JUIOCOMEI c BEKTOPHBIM ®
KOMITOHCHTOM,

4 — MUKPOSMYJIbCUH

JHOHITHAA
0060I0MKA

BHPYCHBIE DeJIKH

IIpumepsl BONPOCOB K HMTOroBOH KOHTPOabHOH pabore. KoHTposbHasi padora B BHIe
TecTa cogepxut 20 Bonpocos, o 1,0 6asi1a 3a Bonpoc.

Bonpoc 1. Beibepure npaBuiibHbIe 0TBETH. K MepCEeKTUBHBIM HAMPABICHUSIM HAHOMEIUIIMHBI
OTHOCSITCSL:

1 — cucTeMbl aApeCHOI TOCTAaBKU JIEKAPCTB, 2 — UMIUIAHTUPYEMBIE YCTPOMCTBA U MaTepHabl, 3
— BBICOKOTEMIIEpATypHbIE CBEPXIPOBOAHUKH, 4 — HAHOUUIIBI JJI1 IUaTHOCTUKU; 5 — BOJIOPOIHBIE
HMCTOYHUKY SHEPIrUu; 6 - HAHOTANKH

Bonpoc 2. Crangapr GMP pacmmgpoBbiBaeTcst Kak

1 — KauectBeHHas J1aboparopHas mpakTuka, 2 — KadecTBeHHasi MpOU3BOICTBEHHAs MPAaKTHKA, 3
— KauecTBeHHas kMHUYeCKas MpakTuka, 4 — KauecTBeHHas neueOHast IpakTUKa

Bomnpoc 3. TepaneBTuueckas mupoTa — UHTEPBAI 703 OT MUHUMAJbHOW TEPANIEBTUUYECKON 10

1 — cpenneit r¢pdexTuBHON, 2 — cpeaHel CMEpTeNbHON, 3 — MUHUMAIBHOW CMEPTEIbHOU, 4 —
MaKCUMAJIbHON ONaCHOM

Bonpoc 4. ['mcrorematudeckre 6apbepbl HE MPEMSITCTBYIOT TPOHUKHOBEHHUO

1 — rupOoUIBbHBIX BEIIECTB, 2 — TUAPO(OOHBIX BEIIECTB, 3 — SPUTPOILIUTOB, 4 — ATLOYMUHA
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Bonpoc 5. buorpanchopmanus (Merabonm3M) JTUMOGUIBHBIX JIEKAPCTBEHHBIX BEIECTB
MPOUCXOAUT B OCHOBHOM

1 — B xxenyake, 2 — B II€YEHH, 3 — B MTOYKAX, 4 — B KHILICUHUKE

Bomnpoc 6. Bribepute npaBuibHbIe OTBETHL. [Ipu cO3MaHMM JIGKAPCTBEHHBIX CPEICTB JOJKHBI
OBITH IOJTHOCTHIO UCKITIOUEHBI

1 — MyTareHHoe AelcTBHeE, 2 — ajIeprUyYecKue NEHUCTBUE, 3 — KAHLEPOreHHOE JelCTBUE, 4 —
SMOPHOTOKCHUYECKUE JEHCTBUE, 5 — pa3BUTHE JICKAPCTBEHHOW 3aBUCHUMOCTH, 6 — CHOTBOPHOE
JICUCTBUE.

Bonpoc 7. HenpocTtaTkoM BHYTPUBEHHOTO BBEJCHHS HE ABJISETCS

1 — GoNe3HEHHOCTh, 2 — ONACHOCTh BHECCHHSI MH(EKIIUN U TUPOTEHHBIX BELIECTB, 3 — OMACHOCTh
3aKyMOPKH COCYA0B (AMO0NINN), 4 — MEIJICHHOE BCACHIBAaHHUE.

Bomnpoc 8. Breibepute mnpaBunbHbie OTBETH. (OCOOCHHOCTSMHU JEHCTBHS BEIIECTB B
HAHOPA3MEPHOM COCTOSTHUU SIBIISIFOTCS

1 — crmocoOHOCTh K aKKYMYISIIMM B OpraHu3Me, 2 — CIOCOOHOCTh CBSI3BIBATHCS C OETKaMu U
HYKJIEMHOBBIMHU KHUCJIOTaMH, 3 — CHOCOOHOCTh M3MEHATHh PUTM CEpJCUHBbIX COKpalleHui, 4 —
CIIOCOOHOCTH BBI3BIBATH PBOTY.

Bonpoc 9. HaHnoToOKCuKONIOTHS - 3TO

| — u3yueHue MEXaHU3MOB JACHCTBUS HAHOYACTHI] HA >KMBBIE OPraHU3Mbl, 2 — TOKCHUYECKOE
JIEMCTBUE HAHOYACTHI] HAa 4YEJIOBEKa, 3 — H3y4YEHHE TOKCHMYHOCTM HaHOMATepuaaoB, 4 —
MPUMEHEHHUE HAHOYACTHI] 1JIs1 JETOKCUKAIIIH.

Bomnpoc 10. «OxucauTenbHbI CTPECC» MPH ACHCTBUM HAHOYACTHII - 3TO

| — HakomJIeHWEe HAHOYACTHUII B MIEYCHH U Cele3eHKe, 2 — aIcOpOIUs TOKCHUECKUX BEIIECTB Ha
MOBEPXHOCTU HAHOYACTHUIL, 3 — MPOHUKHOBEHHE HAHOYACTHI[ B SAPO KIETKU, 4 — TOBBIIICHHUE
MPOIYKIIMHA CBOOOTHBIX PAIMKAIOB 32 CYET KATAIMTUIECKOTO JCHCTBUS HAHOYACTHIL.

Bonpoc 11. Jloctonrcta me3zonopuctoro SiO; kak Hocutens JIB

1 — xopo1Io oTpaboTaHHBIC TEXHOJIOTUH MOTYICHHUS, 2 — BKIFOUEHHUE KaK TUAPOPUIBHBIX, TaK U
ruapodo6HbIX JIB, 3 — BEIBOASTCS U3 Opranu3Ma, 4 — BCe TIEPEUNCIICHHBIC BBIIIIC.

Bonpoc 12. [IpousBoaHbie QyIepeHOB MOTYT IPUMEHSTHCS B METUITUHE

I — kak HOcUTENIM JIEKapCTBEHHBIX BEIIECTB, 2 — KakK JCHUCTBYIOLIME BEMIECTBA, 3 — Kak
NEHCTBYIONIME BEIIECTBA U KAaK HOCHUTEIHM JICKAPCTBEHHBIX BEIIECTB, 4 — KaK OaKTEpHIIUIHBIC
n00aBKHA

Bonpoc 13. Jlunocomusle npenaparsl IPUMEHSIOTCS

1 — TOIBPKO B KOCMETHKE, 2 — TOJIBKO B MEIWIIMHE, 3 — B MEIUIIMHE M KOCMETHKe, 4 —
MPaBUIILHOTO OTBETA HET.

Bonpoc 14. «IlaccuBHOE HalEeTWBAaHHE» JUMOCOM — 3TO A(P(PEKT MPOHUKHOBEHHS JTHUIIOCOM
yepe3 yBEJIMUYEHHbIE TOPHI B KaMMILIsIpax

| — B me4eHu U cene3eHke, 2 — B MO3Te, 3 — B MbIIIIAX, 4 — B pAKOBBIX OMYXOJISIX.

Bonpoc 15. /locronHCTBa NOJIMMEPHBIX MUIIEIT KaK HOCUTEJIEH JIEKAPCTBEHHBIX BEILIECTB!

1 — manenii pasmep (menee 100 HM), 2 — Oosiee CTaOWIBbHBI, YE€M JIMIIOCOMBI, 3 — HE
3axBarbIBatoTCcs opranamMu POC, 4 — Bce NepeunCiIeHHbIE OTBETHI.

Bonpoc 16. Jlis co3maHusi MOJTMMEPHBIX MHIEIUT — HOCUTEJIEH JIEKAPCTBEHHBIX CPEIICTB HE
UCIIOJIb3YETCs

1 —mmonu-(6en3wmi-L-acnaprar), 2 — HOJUATUICHTINKOIb, 3 — MOMUXJIOpBUHUI, 4 — monu-(D,L-
MOJIOYHAs KHCJIOTA).

Bomnpoc 17. HanosMynbcuu SIBISIOTCA

l — TepMOAMHAMHYECKH CTAaOWIBHBIMU cHUCTeMaMd (MTHO(GUIBHBIMH KOJUIOMAAMH), 2 —
TEPMOJIMHAMUYECKH HECTAOMIIBHBIMU CUCTeMaMH (JTHO(POOHBIMU KOJUTOMAAMHM), 3 — 3TO 3aBUCHUT
OT croco0a moxy4enus, 4 — BCE OTBEThI BEpHBIC.

Bomnpoc 18. MukpokarncyinpoBaHue — 3TO MPOLECC 3aKIFOYEHUS] METKUX YaCTHUI] BEIIECTBA

1 — B monmMMepHbIe MULEIUIBI, 2 — B 000JIOUKY UX JKeJaTHHA M TyMMHUapaOHka, 3 — B TOHKYIO
000J10YKy U3 IIEHKOOOPa3yroIero Mmarepuana, 4 — B pocoaunuanyro 000I0UKy.

Bonpoc 19. Bribepure npaBuibHbIe OTBETHL. MUKPO3MYIBCHH MOKHO BBOAMUTH
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1 — mepopanbHO, 2 — TpaHCACPMAIILHO, 3 — Ha KOXKY (HapyXHO), 4 — IPsIMO B MO3T.
Bonpoc 20. Komnapron — GakTepHIMIHOE CPEICTBO C HAHOYACTHUIIAMH cepedpa (KOJUIOUIHBIM
cepedpoM) J171sl MPOMBIBAHMSI THOWHBIX paH. HaHOUacTHIIBI B 3TOM Cilydae sBISIOTCS
1 — BcrioMorarenbHbIM BEUIECTBOM, 2 — JIEUCTBYIOIIMM BEIIECTBOM, 3 — HAHOBEILIECTBOM, 4 —
PEKJIaMHBIM XOJIOM.

@DOHJ OLEHOYHBIX CPEACTB INPUBEICH B BHJE OTIECIBHOIO JOKYMEHTA, SIBISAIOLIETOCS
HEOTHEMJIEMOI YaCThI0 OCHOBHOW 00pa30BaTEIbHON IPOTPaMMBI.

9. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIVINHbI

9.1. PexomMenayeMasi 1uTepaTypa
A. OcHoBHas1 JuTEpaTypa

1. E.B. KononieBa Knnnndeckas ¢apmakonorus. B 2-x Tomax. M.: FOpaiir, 2015. 688 c.
2. FOproB E.B. Hanomarepuansl u HaHOCTPYKTYphl. - M.: PXTY um. JI.1. MenneneeBa —
2010, 1.1-124c.,1.2—-148 c.

b. lonosHuTebHAS JJUTEpaTypa

1. PenxonkoB JI.W., JI€suna B.B., I3unsurypu 3.J1. Hanomarepuansl: yaeOHOE TTocodue.
- 2-e u3n. - M. : BUHOM. Jla6opatopus 3Hanuit, 2010. - 365 c.

2. IlIumanosckuit H.JI., EnuneroB M.A., MenpHukoB M.S.. MonekynspHas u
HaHo(apmakosorus. - M. : ®usmatiut, 2010. - 623 c. .

9.2. PekomeHayeMble HCTOYHHUKYN HAYYHO-TeXHHUYECKOH HHpopMannu

— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— Ilpe3eHTanuu K JEKIUAM.

Hay4Ho-TexHUYeCKHE KypHabl:

1.
2.
3.
4.

Kypnan «Poccuiickue HaHOTEXHOJIOTUWY», ISSN 1992-7223

Kypnan «HanorexHonoruu u oxpasa 310poBbsi», ISSN 2076-4804

Kypuan «Hanounaycrpusi», ISSN 1993-8578

Kypnan Nanomedicine: Nanotechnology, Biology and Medicine

(https://www.journals.elsevier.com/nanomedicine-nanotechnology-biology-and-medicine)

Pecypcel nHpOpManmoHHO-TEIEKOMMYHUKAITMOHHOW cetn IHTepHeT:

1.

2.
3.
4

Hayunas snektponnas Oubnuoreka www.sciencedirect.com.
baza nannbix Pocnarenta www.fips.ru

INarenTHasa 6a3a ga”HHBIX http://ep.espacenet.com

baza nanubix Hay4HBIX cTaTel http://elibrary.ru

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHH S JUCHUNIMHBI

Jna peanuzanuu  paGouell mporpamMmbl  MOATOTOBIEHBI  CIEAYIOLIUME CpENCTBa
o0ecrieueHnst OCBOCHUS JUCITUILTNHBL:

6oiee 350;

KOMITIBIOTCPHBIC NPC3CHTAIWHN K JICKIITMOHHBIM 3aHATHAM, O6H_I€€ YHUCJIO CﬂaﬁI[OB -

pa3IaTOYHBIA MaTepUall MO JCKIUIM

Ha0Op TeM JOKJIa/I0B Ha CeMHUHapax, oduiee yncio TeM — 6osee 60

0aHK TECTOBBIX 3a/IaHU 11 KOHTPOJIBHBIX padoT

0aHK TECTOBBIX 3aJaHUIl JIi WUTOTOBOIO KOHTPOJS OCBOCHUS JHCLUILTUHEI

(o6miee unco BormpocoB — He MeHee 80).
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyro MOIIEPIKKY U3YYCHHUS JUCITUTLIAHBI OCYIIIECTBIISIET
Nudopmanmonno-oudmmoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieynBaeT OOYYaIOUIMXCS OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON ISl OpraHuzanuyd o0pa3oBaTEeLHOTO Mpolecca MO AUCLUUILIINHE.
O6muit 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL[ pacnomaraer ydeOHOH, y4yeOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B OpMe MEUATHBIX U IJIEKTPOHHBIX M3/IaHUMN, a TAK)XKE BKIIOYAET OQUIHAIBHEIE,
CIIpaBOYHO-OMOMMOTrpaduueckue, CreuaIu3upPOBaHHBIE OTCUYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele wu3nanus. UBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OW TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOnmoreuHoit cucteme (OBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPA3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUATIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIAaTEIsIMIA YICOHOW B yueOHO-
METONYECKOM JIUTEPATYPHI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOTO oOcyxuBanusi B MBIl peanuzoBaHa TeXHOIOTHS DIEKTPOHHOH TOCTAaBKU
JIOKYMEHTOB.

[TonHbIl TepedeHb OSIEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI
B cooTBeTcTBHM ¢ yueOHBIM IUIAHOM 3aHATHS N0 qucuuiuiiae «Hanomamepuanwt ons
HANPABIEHHO020 MPAHCROPMA JIeKAPCMEEHHBIX euiecmey TPOBOIATCA B (GopMme JIeKIUil,
NPAaKTUYECKHUX 3aHATUH M CAMOCTOATENBHOM paboThl 00ydaroierocs.

11.1. O6opynoBaHue, He0OX0AUMOe B 00pa30BaTeJIbLHOM Npolecce:
JlexnuonHast yuyeOHas ayAuTOpusi, O0OOpYyIOBaHHAas SJIEKTPOHHBIMH  CPEICTBAMU
JEMOHCTpalMi (KOMIBIOTEp CO CPEICTBAMHU 3BYKOBOCIIPOM3BENEHHS, IPOEKTOP, 3KpaH) H
y4aeOHOI MeOeIbIo.
11.2. Y4eOHoO-HarIsIAHBIC IOCOOHS:
WnmrocTpanuy K NpakTUYECKUM 3aHATHM.

11.3. Komnblotepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHbIE H ayAHOBH3Yya/lbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBareasMu CD u DVD,

OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPaThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALMOHHbIE PeCypPChI:
HNHpopMalMOHHO-METOIUYECKNE MaTephaibl: y4eOHbIe IOCOOMS 1O JUCHUIUIMHE;

pa3aTovyHbI MaTepuai K pa3/enam JIEKIIMOHHOTO Kypca.

DneKTpoHHbIE 00pa3oBaTeNbHBIE PECYPCHI: DJEKTPOHHBIE MPE3EHTAIlMM K pas3ieiiam
JEKIIMOHHOTO Kypca; y4eOHO-METOJUYeCKHe pa3paboTKM B DJIEKTPOHHOM BHJE; CIPABOYHBIC
MaTepuaibl B IEYaTHOM M JJICKTPOHHOM BHUIE; KadenpanpHas OMOIMOTEKA SJIEKTPOHHBIX
U3IaHUMN.
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11.5. IlepeyeHb JJUIIEH3MOHHOTO POTPAMMHOI0 O0ecTeYeHus :
PexBu3uTHI Cpok okoHYaHUSA
HaumenoBanue KonuuectBo N
Nem/m MPOrpPaMMHOTO MPOAYKTa porosopa JTUIEH3UN AICHCTBITT
MOCTAaBKHU JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 353A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 mecsieB ¢
[IpunosxeHnus B cocrase
BO3MOXXHOCTBIO
2 MIOITUCKU: -
Outlook MPOJUICHUS
OneDrive JMLCH3IH
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office KontpakTt Ne 28-
Professional Plus 2019 359A/2020 ot
B cocrasge: 26.05.2020
* Word 12 mecsieB ¢
o Excel
3 . Power Point B BO3MO>KHOCTBIO
. Outlook MPOITCHITA
. OneNote THTCH3HH
. Access
. Publisher
InfoPath

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA NTPOT'PAMMBbI

HaumeHoBaHHe DopMbI U METOABI
OCHOBHBIE TIOKA3aTeJIH ONEHKH
pa3jaesioB KOHTPOJISI M OLEHKH

Paszpen 1. O0Omue 3naem: OrneHka 3a JOKJIaIbl.
MOIXOMBI K - TEPCHEKTUBHBIC HampaBieHUs TpuMeHeHus | OueHka 3a IepBYIO
pa3paboTke u HAaHOMAaTEPHUAJIOB B MEIUIIMHE; KOHTPOJBHYIO PaboTy
MIPUMEHEHUIO - OCHOBBI 0011Ie# (hapMaKoJIOTUU U aKTyalbHbIe | OIeHKa Ha 3a4eTe.
HAaHOMAaTEPHUAJIOB B mpoOJieMbl, CBS3aHHBIE C  CO3JaHUEM U
MeIUIIIHE MPUMEHEHUEM HAHOCHUCTEM M HAaHOMAaTEpHaJIOB

i (hapMareBTHKY;

Ymeem:

- aHATM3HWPOBATh HAYYHYIO WH(GOPMAIHIO TIO
CO3JJaHUI0, WCCIICIOBAHUIO W TPUMCHEHHIO
HAHOCHCTEM u HAHOMAaTEPHAJIOB JUISt
(dhapmaIneBTUKH;

- TNPUMEHATh TEOPETUUYECKUE
OCHOBHBIX MOJIX0JaxX K pa3paboTke
HAaHOMAaTepHallIOB JUISL MEIHUI[UHCKOTO
MIPUMEHEHUS JIJIs1 PEIICHHSI MCCIIEIOBATEIBCKUX

3HaHUS 00
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HaunmenoBanue

OcHOBHBIE TOKA3aTeJIHN OLEHKH

DopMbI U METOABI

pa3aesion KOHTPOJISA M OIleHKH
Y TIPUKJIAHBIX 3a/1a4
Brnaoeem:
- CIIOCOOHOCTBIO OLIGHWBATh TEPCICKTHBBI
MPUMEHEHUSI HAHOYACTUII ¥ HaHOMAaTEPHAIIOB
JUIsL CO3JaHUsl JIEKAPCTBEHHBIX IPENaparos,
MpeAHa3HAYEHHBIX IS Pa3IMYHbIX ITyTeH
BBEJCHHS;
Pazpea 2. 3naem: O1eHKa 3a JOKJIAIbI.
Bunawl - TMEpCHEeKTUBHbIE HampaBieHUs npumeHeHus | OleHKa 3a BTOPYIO

HaHOMaTEPHAJIOB U
HAHOCUCTEM JIs1
(hapmareBTUKH

HaHOMaTEepHaJIOB B ME/IULINHE;

- OCHOBBI 00111l (hapMaKOJIIOTUH U aKTyaJlbHbIE
npoOJeMbl, CBSI3aHHBIE C  CO3/laHUEM WU
NPUMEHEHHEM HaHOCHCTEM W HaHOMAaTepHajoB
TUTst hapMareBTUKH;

- pUMEPHI HaHOMAaTepHaJoB st
HaMpaBJIEHHOr0 TPAHCIIOPTA BEILIECTB;

Ymeem:

- aHaIM3MPOBATh HAy4yHYI MH(OpMAIHIO IO
CO3JIaHHUIO, MCCIIEJJOBAHUIO W TPUMEHEHHUIO
HAaHOCUCTEM M HAHOMATEpUalIoOB  JUId

(bapMalieBTUKH;

- TPUMEHSATh TEOPETHYECKHE 3HaHHUS 00
OCHOBHBIX HoJX0/1axX K pa3paboTke
HaHOMAaTEepHAJIOB st MEIUIIMHCKOTO

MPUMEHEHHUS JUTsI PEIICHUS UCCIIeI0BATEIbCKIX
Y IPHUKJIATHBIX 33714,

Braoeem:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHAIU3y W
OILICHKE COBPEMEHHBIX HAYYHBIX JOCTHUKCHHI B
obractu CO3/IaHus, HCCIIEIOBAHUS u
MPUMEHEHHUSI HAHOCUCTEM M HaHOMATEepUAJIOB
TUTst hapMarieBTUKH;

- CIOCOOHOCTBIO OILIGHWBATh TEPCICKTHBBI
MPUMEHCHHUST HAHOYACTHI[ W HaHOMAaTEepPHAJIOB
JUISE CO3[IaHUSl JICKQpPCTBEHHBIX IMPENapaTos,
MpeIHA3HAYCHHBIX JUIS  Pa3UYHBIX IyTed
BBEJIECHUS.

KOHTPOJIBHYIO paboTy
OueHka Ha 3ayere.
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyueHue UWHBAIMAOB U JIUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10POBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHHS 00pa30BaTENbHON AEATEIbHOCTU
110 00pa30oBaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, MporpaMMaM CIELUaINTeTa,
nporpammam maructparypsl (IIpukaz MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHu3aldl W OCYLIECTBICHHS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JAeicTBHE mpHuKazoM pektopa PXTY
um. JI.11. Mengeneea ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alid 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4eHHs WHBAJIUAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/0pOBbSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNs1 M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI
«HanomaTepuanbl i1 HaOPaBJIEHHOTO TPAHCIOPTA JEKAPCTBEHHbIX BEIIECTB

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
28.03.03 Hanomarepuabl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XHMHYECKA TEXHOJIOTUSI HAaHOMATCpPHUAJIIOB»
HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«OCHOBBI KPUCTAJLIOTPA(UM B TEXHOJIOTMH HAHOMATEPUAJIOB)»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[lporpamMa cocraBieHa CTapIIMM IMperojgaBaresieM Kadeapbhl HAHOMAaTEpHAJIOB U

HaHoTexHojoruu lapanaeseiv A.U.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rocymapcTBeHHoro obpasosarenpHoro crapaapra (PI'OC BO) ans HampaBieHUs MOATOTOBKU
28.03.03 HanomarepuaJibl, peKOMEHAAMAMU METOIUYECKON KOMHUCCHM W HAKOILUIEHHOTO
OMbITAa TMPENOoJaBaHUsl TUCIHUIUIMHBI Kadenpoll HAHOMATEepHaIOB W  HAHOTEXHOJIOTHU
PXTY um. JI.1. MenneneeBa. [Iporpamma paccurTaHa Ha U3y4€HHE AUCUUIUIMHBI B TeUeHHE |
ceMecrpa.

Jucuunnuua «OcHogbl  Kpucmannozpaguu 6 MmexXHON02UU HAHOMAMEPUAnLoe»
OTHOCHUTCS K 4YacTH Yy4eOHOro IjlaHa, OIpeNeNsieMO Y4YacTHHKaMH 00pa3oBaTelbHbBIX
OTHONICHMH, ONOKY AMCHMIUIMH 1O BbIOOpy. [Iporpamma DUCIHMIUIMHBI MPEANONaraer, 4To
00yyJaromuecss UMEI0T TEOPETHUECKYIO U MPAKTHUECKYIO MOATOTOBKY B 00J1aCTH aHATUTHYECKON
TEOMETPHH.

Lesab AMCUMIIMHBI — - TIPUOOPETEHNE 3HAHUH, YMEHUN U (POPMHUPOBAHNE KOMITETECHIIMN
B 00JacTH MPUMEHEHMsI KpUCTAIOrpaguuecKoro ammapara JJis BbISBICHUS U 3aJaHUS CBS3U
MEXIYy KPUCTAIIINYECKON CTPYKTYPOU, OpraHU3alued U XapakTepUCTUKaMU HAaHOMATEPHUAJIOB.

3agaun JMCHUILIHHBI — (OPMUPOBAHHUE Y OOYYAIOLIUXCS MPEICTaBICHUH O CTPOCHHUH
UJCANbHBIX U PEATbHBIX KPUCTAIUIOB, 03HAKOMIIEHHE C POJIbIO MPEICTABICHUM CUMMETPUHU B
XUMHUM ¥ MaTepuaJoBEe/IeHWH, HW3YYEHHE OCHOB KpHUCTaiorpaguueckoro Qopmainsma,
U3y4eHHE CIIOCOOOB OMHMCAHUS CTPOCHUS UCATBHBIX U PEaIbHBIX KPUCTAIIMUYECKUX CTPYKTYp C
NO3ULIMA TEOPUUM CHUMMETPUH, O3HAKOMIICHHME C OCHOBHBIMH IOJOXEHHUSIMH TEOpUHU
KpUCTAJIJIOTEHE3UCHCA.

Jucuunnuua «OcHogbl  Kpucmannozpaguu 6 MmMexXHON02UU HAHOMAMEPUANoe»
npenogaerca B 6 ceMmectpe. KOHTposb ycneBaeMOCTH CTYIAEHTOB BEAETCA IO IPUHATON B
YHUBEPCUTETE PEUTUHTOBOM CHCTEME.

PaGouass mporpamMma AHCHUIUIMHBI MOXET OBITh peaau30BaHAa C MPUMEHEHHEM
JJIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJIOTMA M 3JIEKTPOHHOrO OOyuYeHHUs TMOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

N3yuenne JUCLUIIAHEI HaIpPaBJIEHO Ha npuoOpereHue CIIEYIOIINX
npodeccHOHATBHBIX KOMIIETCHIMI U HHAMKATOPOB HX J0CTHKEHHA:



3anaua npodeccuoHaIbHOM
JeATEIIEHOCTH

O0BexT v 001aCTh 3HAHUSA

Kon u
HauMEHOBaHHE
npodeccuoHaIbH
0¥ KOMIIETEHIINHU

Kon u HaumeHnoBanue
WHIUKaTOpa
JIOCTHKEHHUS

npodeCcCuOHATBHON
KOMIICTECHIUU

OcHoBanue (mpodeccnoHaIbHbII
CTaHJApT, aHAJU3 OIBITA)
O060061EHHbIE TPYAOBBIE HYHKIIUN

Tun 3aga4y npogeccnoHaIbHOMI

ACHATECJIbHOCTH: Hay‘lHO-I/ICCJIeIIOBaTeJIbCKI/Iﬁ H paC‘leTHO-aHaJIHTI/I‘leCKI/Iﬁ

1.  cOop u aHanW3 JaHHBIX O
CYIIECTBYIOIIUX  TUMAaX |
Mapkax HaHOMAaTepHAIOB U
HAHOCUCTEM, UX CTPYKType H
CBOWCTBaX MPUMEHHUTEIBHO K

PEIICHHUIO ITOCTaBJIEHHBIX
3a1a4 C MCIIOJIL30BAaHUEM 0a3
JaHHBIX W JIATEPATYPHBIX
HUCTOYHUKOB;

2. cbop Hay4HO-

TEXHUYECKOH MH(POpPMALUHU TIO
TEeMaTHKE SKCIIEPUMEHTOB IS

COCTaBJICHUS 0030pOB,
OTYETOB " HaY4HBIX
nyOonuKanui, — yyactue B
COCTaBJICHHH  OTYETOB  IIO

BBITIOJTHCHHOMY 3aJ1aHUTO.

- OCHOBHBIE THUTIBI
HaHOMAaTepHalioB U
HAaHOCHCTEM HEOPraHWYeCKOU
(MeTaTnYecKux "
HEMETAJUTMYECKHUX ) u
OpraHUYecKOil (OJTUMEPHBIX,
YIIEPOAHBIX ) IIPUPOJBI,
TBEp/bIE, KUIKUE,

rejaeo0pa3Hble, adpO30JIbHBIE,

BKJIFOYass  HAHOIUICHKH U
HAaHOCTPYKTYPUPOBAHHBIE
MOKPBITHS;

- METOMBI HUCCIIEAOBaHUMH,
WCTIBITAHUH, JUArHOCTHKH U
KOHTPOJIA KadecTBa
HaHOMAaTEPHUaJoB,

nonrygabpuKkaToB, 3aroTOBOK
neTajied W W3NCIUM Ha HX

OCHOBE, TBEPIBIX, KHUIKUX,
resieo0pa3HbIX "
a’pO30JIbHBIX ~ HAHOCHUCTEM,
METOABl ~ JUArHOCTUKH U
aHaJn3a HaHOAUCTICPCHBIX
YacTUI,  HAHOIUICHOK U
HAHOCHCTEM.

IK-1 Cnocoben
IPOTHO3UPOBATH
BJIIMSIHUE MHUKPO-
¥ HaHO-
Mmacmiraba Ha
MeXaHWYeCKue,
¢usnueckue,
XMMHYECKHE U
JIpYyrue CBOMCTBA
BEILIECTB U
MaTepHaoB

IIK-1.1 3Haer
OCHOBHEIE
3aKOHOMEPHOCTH H
MPUMEPHI BIUSHUS
MUKPO- U HAHO-
MaciiTada Ha
MEXaHHYECKHE,
busndeckue,
XUMHUYECKHE U APYTUE
CBOMCTBA BEIIECTB U
MaTepUajoB

IIK-1.2 Ymeer
MPOTHO3UPOBATH
BIIUSTHUE MUKPO- U
HaHO- MaciTada Ha
MEXaHUUJeCKHE,
¢usnueckue,
XUMHYECKHUE U IPYTHe
CBOMCTBA BEIIIECTB U
MaTepUaJIOB

II1K-1.3 Bnaneer
METOJAaMH OLICHKHU
BIIUSTHUSL MUKPO- U
HaHO- MaciuTada Ha
MEXaHHYECKHUE,
busngeckue,

[IpodeccronanbHbIil cTangapT
26.006 «Crienanmuct 1o pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaioBy,
YTBEPKICHHBIN IIPUKA3Z0M
MuHucTEpCTBA TPyAa U COUATIBHOU
3amuTsl Poccuiickon denepanuu ot
08.09.2015 No 604#.

A: JJabopaTopHO-aHATTUTHYECKOE
COTIPOBOXKEHHE pa3paboTKu
HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepUaioB
(ypoBeHb kBasmpukaum — 6)

B: HayuyHo-TexHuyeckas
pa3paboTka U METOUIECKOE
COTIPOBOXICHUE B 00J1aCTH
CO3IaHUSI HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepuaioB
(ypoBeHb kBaspukaum — 6)
[IpodeccuonabHBIN CTaHIAPT
40.104 «Cneunanuct mno
U3MEPEHUIO TapaMeTpOB U

Mo (UK CBOKCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYP»,
YTBEPKICHHBIN ITPUKA30M
MuHucTEpCTBA TPyAa U COUATIBHOU
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XUMHYECKHUE U IPyTUe
CBOMCTBA BEIIECTB U

3amuTsl Poccuiickon denepanuu ot
«T» centsaops 2015 1. No 593H.

MaTepUaJIOB C: CoBepliieHCTBOBaHUE ITPOLIECCOB
M3MEPEHU mapaMeTpoB U
Mo (UK CBOKCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYP
(ypoBeHb kBasnpukauu — 6)
3.  cOop W aHaIW3 JaHHBIX O | - OCHOBHBIC tunsl | [IK-3 Crioco6en | IIK-3.1 3naer [TpodeccuonabHBIN CTaHIAPT
CyLIECTBYIOIIMX  THUINAX U | HAHOMAaTepHUaJoOB U | IPUMEHATH OCHOBHBIE (PU3UKO- 26.006 «Cnennanuct no pazpaboTke
Mapkax HaHOMAaTepHaJlOB U | HAHOCUCTEM HEOPraHMYECKOH | OCHOBHBIC TUIIBI | XUMHYECKHE, HAHOCTPYKTYPUPOBAHHBIX
HAHOCHUCTEM, UX CTPYKTYpe U | (METAINIMYECKHX U | HAHOMAaTepUaJIOB | SKCIUTyaTallMOHHBIE U KOMITO3UIIMOHHBIX MAaTEPUAIIOBY,
CBOMCTBaX MPUMEHUTEIBHO K | HEMETANINYECKUX ) U | ¥ HAHOCUCTEM TEXHOJIOTHYECKHE YTBEPKACHHBIN MPUKA30M
pELIEHUIO IIOCTABJICHHBIX | OPraHMUYECKOH (IIOJIMMEPHBIX, | HEOPraHUYECKON | XapaKTEPUCTUKH MuHnucTepeTBa Tpyia U COLUAIBHOU
3a/lady C MCMOJb30BaHUEM 0a3 | yIriIepOIHBIX ) MIPUPOJIBI, | U OPTAaHUYECKON | HAHOCTPYKTYpHpOBaHH | 3amuThl Poccuiickoin denepanuu ot
JaHHBIX U JIUTEpPATypHBIX | TBEPABIE, KUAKUE, | IPUPOJBL, BIX MaTEpUAJIOB 08.09.2015 No 604#.
HNCTOYHHKOB; resieo0pasHble, a’po30JIbHBIC, | BKIIOYAs IIK-3.2 Ymeer A: JlabopaTopHO-aHaTUTHYECKOE
4. ywactue B  pabore | BKIIOYas  HAHOIUIGHKM ¥ | HAHOIUICHKH U MPUMCHSITh COIIPOBOXKJICHHUE Pa3pabOTKU
TPpyONbl  CHEUUATUCTOB IPHU | HAHOCTPYKTYPUPOBAHHbBIE HaHOCTPYKTYPHUPO | HHPOPMAIIMOHHO- HaHOCTPYKTYPHUPOBAHHBIX
BBITIOJIHEHUH SKCIIEPUMEHTOB, | TIOKPBITHS, BaHHbIE KOMMYHHKAITHOHHBIC KOMITO3UIIMOHHBIX MaTE€pUaIOB
INPOBEJCHUIO  PAacyeToB U | - MPOLECCHI MOJIY4YEHHUS, | TOKPBITHS, TEXHOJIOTHH [Tt cOopa | (YPOBEHb KBATM(PHUKALMU — 6)
00paboTKe UX pe3yNbTaToOB MO | 00padOTKH W MOAM(HUKAIIUY | BIAJEET U aHaJIM3a B: Hayuno-texHuueckas
CO3/aHMIO, HCCIIEJOBAHUIO M | HAHOMATEpUAJOB, BKJIIOYas | HABBIKAMU TEXHUYECKOI pa3paboTKa U METOINYECKOE
BBIOOPY HAHOMATEpPHAJIOB U | HAHOCTPYKTYpPHBIE IUIEHKH M | BEIOOpA TaKMX uH(pOpMaIIUHU IO COIIPOBO’KIICHHE B 00JIACTH
HAHOCHCTEM, OLICHKE | TOKPBITHS, MONAy(hadpUKaToB, | MAaTEPUAJIOB ISl | HHHOBALMOHHBIM CO3J1aHUsI HAHOCTPYKTYPHPOBAHHBIX

IKCIUTYaTaIlMOHHBIX
XapaKTepUCTUK C TOMOIIBIO

KOMILIEKCHOTO aHaJn3a
CTPYKTYpPHI u (busuko-
MEXAHUYECKUX,

KOPPO3MOHHBIX WU JIPYT'HX
CBOMCTB, YCTOMYHMBOCTH K

BHCITHUM BOBHeﬁCTBHHM;

3arOTOBOK nerajei Hu
W3ICIM Ha WX OCHOBE, a
TaKxke TEXHOJIOTUYECKUE

IIPOLIECCHI c ydacTueMm
HAaHOCTPYKTYPHUPOBAaHHBIX

cpena;

3aJaHHBIX
YCIOBUU
9KCILTyaTaluu €
y4eToM
TpeboBaHU
TE€XHOJIOTUYHOCTH
, OKOHOMHUYHOCTH,
HAJIe)KHOCTU U

paspaboTkaM B obnacTu
TIOJTyYCHUS
HAHOCTPYKTYPHUPOBAHH
BIX MaTEPUAIOB

KOMITO3UIITMOHHBIX MATCPHUATIOB
(ypoBeHb kBanuduKaum — 6)
[IpodeccronanbHbIi cTangapT
40.104 «Cnenuaiuct 1o
U3MEPEHUIO TapaMeTPOB U
Moau(HUKAIIIU CBONCTB
HAHOMAaTEPHAJIOB M HAHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M




5. cbop Hay4HO-
TEXHUYECKOH MH(pOPMALUH 110
TCMATUKC DKCIICPUMCHTOB JJIs1

COCTaBJICHUS 0030pOB,
OTUYETOB u HAYYHBIX
nyonuKamuii,  ydactue B

COCTaBJICHUHN OTYCTOB 10
BBITTOJTHCHHOMY 3aJ1aHUIO.

JOJIIOBEYHOCTHU

MuHnucTepeTBa Tpyia U COLUAIbHOU
3ammThl Poccuiickon denepanuu ot
«7» centa6ps 2015 r. Ne 593H.

C: CoBepI1ieHCTBOBaHHUE MPOIIECCOB
U3MEPECHUM MapaMeTpoB U
MoauUKaIIIU CBOMCTB
HAaHOMAaTEpHaJIOB U HAHOCTPYKTYP
(ypoBeHb kBanubuKamm — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3namu:

— DJIEMEHTHI TOYEYHOH U MPOCTPAHCTBEHHOW CUMMETPHH, CIIOCOOBI UX MPEICTABICHUS U
0COOEHHOCTH B3aUMOJIENCTBHS,

— NPUHLUIBI MHIULUPOBAHUS Y3JI0B, PAJOB U MNIOCKOCTEW KPUCTAUINYECKOHN PeIETKY;

— TUNBl  NPOCTPAHCTBEHHBIX  PEMETOK,  CHOCOOBI  IOCTPOEHHS  TpaduKoB
IPOCTPAHCTBEHHBIX T'PYIIIL;

— MEXaHU3MBbI POCTa KPUCTAIIIOB, BKIIOYast HAHOKPUCTAJLIBI,

— CBfI3b OOJHMKA KPHCTAJIOB C UX CTPYKTYpoH M CHOCOOBI YNpaBiCHUS OOIHMKOM
KPHUCTAJJIOB.

Ymems:

— UCTOJb30BaTh O0O3HAYEHMS MPOCTPAHCTBEHHBIX M TOYEYHBIX TPYNI CHMMETPHH,
CTPOUTH I'paKM MPOCTPAHCTBEHHBIX M TOYESUHBIX TPYIIIT CHMMETPHH;
— aHaIM3MPOBaTh BO3MOXKHOCTH IIOJMYYEHHs HAHOYACTHI[ PpA3IM4YHOM (OpMBI, B
3aBUCHMOCTH OT CHMMETPHH KPHCTAJUIMIECKOTO CTPOSHHS MaTeprasia HAaHOYaCTHIL;
— 3a/1aBaTh TPeOOBAaHUS K YCIOBUSIM (OPMHUPOBAHMS HAHOYACTHI M HAHOMATEpPHAJIOB,
JUis o0ecTieyeHns TpeOYEeMBIX CTPYKTYPHBIX U (PU3UUECKUX XapaKTEPUCTHK HAHOMATEpUaa;
Bnaoemw:
— HaBBIKAMHU KPUCTAIIOTPAUIECKOTO OMMCAHUS PEATbHOM CTPYKTYPBI KPUCTAILIOB;
— METOJIOJIOTMYECKUMH MTOJIX0/IaMH ¥ HaBBIKAMH BBISBIICHUS B3aMMOCBS3EH CTPYKTYPHI,
CBOWCTB M TEXHOJIOTUH TOJIYUYEHHS KPUCTAIUIMYECKIX HAHOMATEPHAJIOB.

3. OFBEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

. O0BbeM JUCHUTIINHBI
Bup yueOHoit padoTbl S

3E Axkan. 4. | Actp. 94

OO61m1ast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48 36
B T.4. B opMe NPaAKTUYEeCKOM MOATOTOBKM: 0,11 4 3
Jlexmuu 0,89 32 24
[Tpaktrueckue 3ansatus (113) 0,44 16 12
B T.4. B )opMe NMPAKTHUUECKOU IMOJTOTOBKH: 0,11 4 3
Jlaboparopusie pabots (JIP) - - -
CamocTosiTesibHasi padoTa 1,67 60 45
KonTakTHas camocrositennbHas paboTa 0,2 0,15
1,67
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 598 44,85
Buabl KOHTpOJIA:
3auem + +
KonTakTHas paboTa — MpoMexyTouHas aTTeCcTalus - -
Buja uTOroBOro KOHTpOJIs: 3auer




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgenapl IMCHMILIMHLI U BUABI 3AHATHN

Ne

AxazeM. yacoB

B T.U. B

B T.U. B

Pa3nen aucuuninHbI Ipak. Cam.
n/n Bcero dopm. nip. | Jlekuum 31;11. ¢opm. np. paBora
NOJA. NOJ.

L Pazgen 1. OcHOBBI KPpUCTANLIOTPAPUIECKOTO 30 ) 10 4 ) 16

dbopmanusma
1.1 OcHOBHBIE OHATHS KpUCTaLIorpadumn 4 - 2 - - 2
1.2 [IpoeupoBanye KpUCTAILIIOB 12 - 4 2 - 6
1.3 DneMEHTBl MaKpPOCUMMETPHUH KPUCTAJIIOB 14 - 4 2 - 8
2. Paznen 2. MakpocuMMeTpHUsi HAHOKPHCTAJJIOB 36 - 10 6 - 20
2.1 ToueuHble rpynbl CHMMETPUH 14 - 4 2 - 8
2.2 Kpucrannorpabuyueckoe nHIUIIMpPOBaHNE 8 - 2 2 - 4
23 ITpocteie popmel 14 - 4 2 - 8
3. Pasznen 3. Kpucranjioxumusi HAHOMAaTEPUAJIOB 42 12 6 24
3.1 DJIEMEHTHI TPAHCISIIUOHHOW CUMMETPUH 11 - 2 2 - 7
3.2 IIpocTpaHCTBEHHBIE IPYIIIBI CUMMETPUU 13 - 4 - - 7
3.3 OCHOBBI KPUCTAJUIOXUMUU 8 2 3 2 2 5
3.4 Poct HanOKpuCTAILIIOB 10 2 3 2 2 5

UTOIro 108 4 32 16 4 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pazgen 1. OcHoBbI KpucTaJIOrpadpuueckoro popmaanzma

OcHoBHbIe TOHATHS KpUcTaLiorpaduu. Ilpenmer u 3amaun kpuctamwiorpadhum Kak
HaykH, CyOAMCIUIITUHBI KpUcTAIIorpaduu U €€ CBA3b ¢ APYTUMHU 00JIaCTsIMU HAYYHOT'O 3HAHUS.
Uctopust pazButusi kpucramiorpadguu. CoBpeMEHHOE COCTOSIHME, MPOOJIEMBI U MEPCIEKTUBBI
pa3BuUTHs KpUCTayuiorpadguu U cMexHbIX auciumuiiH. Kpucramn u ero coiicTBa. 3HaueHue U
3a/1a4n Kpucrauiorpaduu B MpUMEHEHUH K HAyKaM O HAaHOMaTepuaiax U HAHOTEXHOIOTHH.

IIpoennpoBaHue KPpUCTANJIOB. BUIbI MpoeKknuii, NCIONB3yeMbIe B KpuUcTaiorpadpuu,
ux nocrpoenue. [IpenmyIecTBa U HEIOCTaTKU CIIOCOOOB MPOCIIMPOBAHUSI.

JJleMeHTbl MaKpoCMMMeTpuM KpucTauioB. [loBopoTHbie ocu. OrpaHuyeHUs Ha
BO3MOXXHBII TOPAJOK OCH B KpUCTAIE. 3€pKajbHbIE IIJIOCKOCTH U LEHTP HWHBEPCUU.
O6o3HaueHue 3meMeHTOB cuMMeTpuu. CrnokHble ocu cummeTpuu. OceBas Teopema Diiepa.
Crioco0bI pesicTaBIeHUs] 1 0COOEHHOCTH B3aUMOJICHCTBUSI CHMMETPUYECKUX ONEPaITUii.

Pazgen 2. MakpocuMMeTpHUsi HAHOKPHCTAJJIOB

ToueuHsle rpynnbl cuMMeTpuu. BeiBoa ToueuHbIX Tpynn cummeTpun. KoopainHatHbie
cUCTeMbl B Kpuctamorpaguu. Kateropun M CHHIOHUM KPHUCTAJUIOB. Y CTaHOBKA KPHUCTAJLIOB.
OO6o3HaueHue TOUYEUHBIX Tpynn cuMMmeTpuu B cumBoiuke bpase, Isudmnuca u I'epmana-
Morena.

Kpucraaaorpapuueckoe unHaunupoBanue. HHOekcsl y3noB, pébep U TpaHel
kpuctaiuioB. Ilapamerpsl Beiicca u cumBosibl  Musuiepa.  YeThIpeXUHIEKCOBBIE OCH
reKCaroHalbHON CHHTOHHMH, MHIEKCH bpaBe; cuMBoONIbI peGep reKcaroHaJdbHBIX KPHCTAJIOB.
EnuHndHas rpaHb B KpUCTaIaX pa3HbIX CHHTOHMM. 3aKOH 30H.

IIpoctsie popmel. [Tonstue npoctrix popm kpuctamios. [Ipocteie popmbl B Kilaccax ¢
eAMHUYHBIM HarpaBieHueM. [IpocTteie hopMbl B Kiaccax 06e3 eIMHUYHBIX HanpaBieHuid. CBs3b
CUMMETPUM BHYTPEHHEro CcTpoeHuss u ¢GopMbl HaHOKpHUCTAIOB. KoMOMHAaMOHHBIE
MHOTOTPAaHHUKH.

Pa3nea 3. Kpucra/uioxumMusi HAHOMaTepuaIoB

JJlIeMeHTbl TPAHCJASIUOHHON cumMmerpuu. Kpucramimdeckas pemérka W THUIBI
AJIEMEHTApHBIX AueeK. IIpoCTpaHCTBEHHBIE AIEMEHTHl CUMMETPHH: BUHTOBBIE OCH, IIOCKOCTU
CKOJIB3SIIIET0 OTpakeHUs1. B3auMo1eicTBUE 3aKPBITHIX U OTKPBITBIX 3JIEMEHTOB CUMMETPUHU.

IIpocTpancTBeHHBIE Tpynnbl cuMMeTpun. O003HaUEHNE U BBIBOJI MPOCTPAHCTBEHHBIX
rpynn cummerpun. [loctpoenue rpadukoB npocTpaHCTBEHHBIX rpynn. CBs3b TPAHCISALUOHHON
CUMMETPUM €  MakpocMMMeTpuedl  HaHOKpuctaiioB.  OcobeHHocTH — MOPQOJIOTHU
HAaHOKPHUCTAJUIOB Pa3JIMYHBIX TPOCTPAHCTBEHHBIX IPYIIIL.

OcHoBbI KpHucTALIOXUMHH. KOOpIMHAIIMOHHBIE YNCIIa, KOOPAUHALMOHHBIE TIOJIUAIPHI,
quCI0 (POPMYNIBHBIX €IUHUIL. THUIBI XUMHUYECKOU CBSI3M B Kpuctaiuiax. [ImoTHeimme mapossie
YIAKOBKU B KpUcTauiax. M30CTpyKTypHOCTb, M30THNMS, reTepoTunys. OCHOBHBIE KaTeropuu
KPUCTAJUIOXUMUMU.

Poct HaHokpucTanaoB. [IpuunHbEl U ycnoBHUs 00pa30BaHUS KPUCTAIUIOB. MeXaHH3MBI
pocta kpuctauioB. dakTophl, BiIHAOMIKE HAa OOJMK KpHUCTALIOB. Mopdoaoruueckue
0COOEHHOCTH peaJIbHBIX KPUCTAJIOB: CKYJABNTYpa TpaHed Kpuctauia, ¢GopMBl pocTa
KpPUCTAJUIOB, CPOCTKH KPUCTAILIOB, CHMMETPHS IBOMHUKOB. MeTO/bI BHIPAIIMBAHNS KPUCTAIIOB
U 0COOCHHOCTH (DOPMHUPOBAHUS HAHOKPUCTAJIIOB.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

Ne B pesynbrare 0CBOCHUS AUCLUIUIMHBI CTYICHT JTOJIKEH: Pazlnen Paa:zzxen Pas?’/:[en
3HaTh:
| |7 omemenTH TOYEYHOM M MPOCTPAHCTBEHHOW CHMMETpPHUH, CHOCOOBI MX MPEICTaBIECHUS U OCOOCHHOCTHU n n +
B3aMMOJEICTBHS;
2 |- TIpUHIMIBI UHAMLIUPOBAHUS Y3JIOB, PSAOB M IMJIOCKOCTEH KPUCTAIIIMYECKONW PEIETKH; +
3 |- THUOBI IPOCTPAHCTBEHHBIX PEIIETOK, CIIOCOOBI TOCTPOSHHS IPa(UKOB MPOCTPAHCTBEHHBIX IPYI; +
4 |- MexaHHM3MbI pOCTa KPUCTAIUIOB, BKIIOYAsi HAHOKPHUCTAIIIBL; +
5 |- cBsa3b 00JMKa KPUCTALIOB C KX CTPYKTYPOH M CIIOCOOBI YIPABJICHHS O0JIUKOM KPHCTAJLIOB. + +
YMeThb:
¢ |~ HCMOmb30BaTh 0003HAaYEeHHUs MPOCTPAHCTBEHHBIX M TOYEUHBIX IPYNIl CHUMMETPUH, CTPOUTH TIpaduKu n n +
IIPOCTPAHCTBEHHBIX U TOYEUHBIX IPYII CUMMETPHH;
7 |~ QHAIM3MPOBATH BO3MOXKHOCTH MOJYYEHHS HAHOYACTHLL pa3nuyHOi  (pOpMBI, B 3aBHCUMOCTH OT n n
CUMMETPUHN KPUCTAJUIMYECKOTO CTPOCHMSI MaTepHala HAHOYACTHIL,
g |~ 3anasath TpeOOBaHUS K YCIOBUSM (OPMHUPOBAHUS HAHOYACTHUI] U HAHOMATEPHAJIOB, JJIS OOecredeHus n
TpeOyeMBbIX CTPYKTYPHBIX U (PU3NYECKUX XapaKTePUCTUK HAHOMATepHaa;
Baajgern:
9 |- HaBbIKaMH KpUCTAJUIOrpaUUECKOro OMMUCAHUS pealbHON CTPYKTYPbI KPUCTAILIOB,; + + +
10 METOJOJIOTUYECKUMHU TOJXOJaMU W HABbIKAMHU BBISIBICHUS B3aUMOCBSI3€H CTPYKTYpPBI, CBOMCTB H n n n

TCXHOJIOTHH IMOJTYYCHHA KPUCTAJINYCCKUX HAHOMATCPUATIOB.

B pe3ysabTare ocBoOeHUSsI JUCHUILINHBI CTY/IEHT JA0J2KeH NPUo0pecTH cieayomue npodeccHoHAIbHbIEe KOMIETEHUMU U HHAMKATOPbI UX
AOCTHKEHHS:

13

14

Kox m nanmenosanue IIK Kox u HaumeHoBanne uHaukaropa nocruxenus IK
— IHK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH H
OpUMephl BIMSHUS MHUKpPO- M HaHO- MacmTaba Ha
IIK-1 CniocoGeH nporHo3upoBaTh BIUSHHIE PHMED P + + +
MeXaHU4YecKue, (QU3nYecKue, XUMHUYECKHe U Jpyrue
MUKpO- U HaHO- MacIiTaba Ha MEXaHUYECKUE, N
. CBOMCTBA BEILIECTB U MATEPUAJIOB
dusznyecKkre, XMMUYECKUE U IPYTHE CBOMCTBA
— IIK-1.2 Ymeer nporHo3upoBaTh BIUSHUE MHUKpPO- U
BEIIECTB U MaTEpUaJIOB
HaHO- MacmTaba Ha busngeckue, + +

MEXaHHUYCCKHE,
XUMHUYCCKUC U JPYTUC CBOMCTBA BCIICCTB U MATCPUAJIOB
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— IIK-1.3 Bnageer MeTogaMu OIIEHKH BIIUSIHUSI MUKPO-
W HaHO- MacmTaba Ha MexXaHWdeckue, (Qu3nyecKue,
XUMHUYECKHE U APYTrUe CBOMCTBA BEIIECTB M MATEPHAIIOB

16

17

IIK-3 CriocoGeH mpuMeHsATh OCHOBHBIC THITHI
HaHOMAaTEPHAJIOB U HAHOCUCTEM
HEOPraHWYECKOW M OpraHUYECKON MIPUPOJIbL,
BKJIFOYasA HAHOIIJICHKU U
HAaHOCTPYKTYPUPOBAHHbBIE IOKPHITHS, BIIAJEET
HaBbIKaMU 135160pa 9TUX MAaTCPUAJIOB IJIA
3aJJaHHBIX YCJIOBUI IKCILTyaTallii C YIETOM
TpeOOBaHUI TEXHOJIOTUYHOCTH, SKOHOMHUYHOCTH,
HAJI)KHOCTH U JAOJITOBEYHOCTH

— IHK-3.1 3HaeT OCHOBHblE (HUIUKO-XUMUYECKHE,
9KCIUTyaTallMOHHBIE U TEXHOJIOTNYECKHE XapaKTEPUCTUKU
HAHOCTPYKTYPHPOBAHHBIX MaTEPHAJIOB

— NK-3.2 VYmeer mnpuMeHsATh HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTMU il cOopa M aHaiIm3a
TEXHUYECKOH  MH(pOpMalMM 1O  WHHOBAI[MOHHBIM
paspaboTkam B obnactu MOJTYYeHUS
HaHOCTPYKTYPHUPOBAHHBIX MaTEpUaIOB
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA

HpI/IMe HBIC TCMBI ITPAKTUYCCKUX 3aHATUH 1O JUCHUIIIINHE.

Ne n/mt Ne pasnena TeMbl MPaKTUYECKUX 3aHATHN Yacsl
JUCLUILIMHBI
1 1 IIpoenpoBanne KpUCTALIIOB 2
2 1 DneMEHTBl MaKpPOCUMMETPHUH KPUCTAIIOB 2
3 2 TodeuHsble rpynIbl CHMMETPUU 2
4 2 Kpucramnorpadguyeckoe HHIUIIMPOBAHUE 2
5 2 ITpocteie hopmbl 2
6 3 DJIEMEHTHI TPAHCISIIMOHHOW CUMMETPUH 2
7 3 IIpocTpaHCTBEHHBIE IPYIIIBI CHMMETPUU 2
8 3 Poct HaHOKpHUCTAIIIIOB 2

6.2. JlabopaTopHble 3aHATHS

JlaGopaTopHbIif NpPaKTUKyM IO JUCHMIUIMHE «OcHo6bl  Kpucmannozpaguu 6
MmMexHOoN02uU HAHOMAMePUanoey» Y IeOHbIM IIIAHOM HE ITPEIYCMOTPEH.

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosiTenbHasi padoTa MPOBOAUTCS C LIETbI0 YIyOaeHHs] 3HAaHUN MO TUCIUIUINHE U
IpeIyCMaTpUBACT:

- O3HAKOMJICHHE U TPOpabOTKy pEKOMEHJOBAHHOH JHUTEpaTyphl,
paboTy C DIEKTPOHHO-OMOTMOTEYHBIMU CHCTEMaMH, BKJIIOYAs TEPEBOIbI
MyOJMKaIMid U3 Hay4YHBIX JKYpHAJIOB, IIUTUPYEMBIX B 0Oa3ax Scopus, Web of
Science, Chemical Abstracts, PUHII;

- MOCEIIEHNE OTPACIEBBIX BBICTABOK U CEMHHAPOB;

- yuactue B cemuHapax PXTY um. M. Menneneesa no teMaruke
JTUCIUIUTAHBL,

- HOJATOTOBKY K BBIIOJHEHHUIO KOHTPOJIBHBIX PalbOT MO Marepuaty
JEKLIMOHHOTO Kypca;

[TnanupoBaHHe BPEMEHH Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOAWMOro Ha HU3y4YCHHE
TUCIUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BECh [MEPHOJ H3YUYCHHS,
npeaycMaTpuBas MpPH 3TOM PEryisipHOE MOBTOPEHHME NpOMIeHHOro marepuana. Marepuai,
3aKOHCIEKTUPOBAHHBI Ha JIEKLIUSX, HEOOXOAMMO pETryJspHO JOIMOJHATH CBEICHUSMHU U3
JUTEPAaTypHBIX HCTOYHHUKOB, TIPEACTABICHHBIX B pabodeld mnporpamme. [Ipu pabore ¢
YKa3aHHBIMH HMCTOYHHMKAMH PEKOMEHAYETCSl COCTaBJIATh KpAaTKUM KOHCIEKT Marepuala, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpaUUECKUX TaHHBIX UCTOYHUKA.

8. MIPUMEPBI OLIEHOYHBIX CPEJICTB JJIsI KOHTPOJISI OCBOEHMS
T CHATIIAHBI

CoBOKyIHAs OIlEHKA CKJIAJBIBAETCS M3 OICHKU 32 BBHIMOJHEHHE KOHTPOJBHBIX padoT
(MakcuManbHas oreHka 60 OamwmoB) M pedepaTHBHO-aHAUTUTUYECKHX PA0OT (MakCUMaabHas
orienka 40 6amioB).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.

[IporpaMmoil ~ TUCHMIUIMHBI ~MPEAYCMOTPEHO  BBINOJIHEHHE JIBYX pedepaTruBHO-
aHATUTUYIECKUX paboT. MakcuMaibHas OIleHKa 3a Kax bl pedepaT cocrapisieT 20 6amios.
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IIpumepHasi TeMaTuKa pepepaTUBHO-AHAJIMTHYECKOI padoThl Nel:

1. Tpenmer u 3agaun KpucTayuIOrpaguu Kak HayKH.

2. CyOmucruriauHbl Kpuctamuiorpaguu u e€ CBA3b ¢ APYrdMHU OOJACTIMU HAYyYHOTO
3HaHMUSL.

3. Hcropus pa3BuTus Kpucramiorpadum.

4. CoBpeMeHHOE COCTOSIHHE, TPOOJIEMBbI ¥ TIEPCIEKTHBBI PA3BUTHUS KpUcCTaJuIorpadguu u
CMEXHBIX TUCIUIUINH.

5. Kpucrann u ero cBoiicTaa.

6. 3HaveHMe U 33Ja4d Kpuctauiorpaduu B MIPUMEHEHUH K HaykaM O HaHOMaTepuaiax
Y HAHOTEXHOJIOTHH.

7. Teopus rpynm u pusuka;

8. 2. Ilpossnenue npunuuna Kropu-Heiimana B npupojie 1 MUHEpAJIOTUN;

9. Bwunbl npoekIuii, HCTIOJb3yeMble B KpUcTauiorpaduu, X MOCTPOCHHE.

10. Dnementsl u omepanuu cumMMmeTpur. (OOO3HAYEHHE HIIEMEHTOB CHMMETPHHU.
CnocoObI IpeACTaBICHUSI CHMMETPUYCCKUX OTICPAIIHA.

11. B3aumopeiicTBUE 2IEMEHTOB CUMMETPHH; OCEBasi TeopeMa Diliepa.

12. OGo3HaueHHEe TOYEYHBIX TPYNI CHUMMETpuu B cuMmBoiuke bpase, IlIsudmnuca u
I'epmana-Morena.

13. JIByMepHBIE€ CETKH;

14. Kpucramiorpadus u opHaMeHTaIbHOE HCKYCCTBO;

15. CkanspHble, BEKTOPHbIE U TEH30PHBIE CBOMCTBA.

16. CBsi3b ONTHUYECKHX, OHJIEKTPHUUECKUX U MATHUTHBIX CBOWCTB CO CTPYKTYpOW
KpHUCTAJLNIA;

17. CBA3p MEXaHUYECKUX CBOMCTB MaTepuaa C TUIIOM €r0 KPUCTAJUIMUECKOHN PEIIETKHY;

18. OnTuyeckue CBOKMCTBA KPUCTAIIOB;

19. IIbe3zonnexTpudeckuii 3QexT;

20. Cernerosnektpudeckuii 3pPexT;

21. Kpucramnnueckas CTpyKTypa U MarHeTU3M,;

22. OcHOBHBIE CBOMCTBAa aMOP(HBIX TEI;

23. TIpobGyiembl COBpEMEHHOM KpuCTaLIorpaduu;

IIpumepHasi TeMaTuKa pepepaTUBHO-AHAJIMTHYECKOI padoThl Ne2:

1. KoopaunatHble cucTeMsl B Kpuctauiorpaduu. Kareropun u CHHIOHUHM KPHCTAJJIOB.
YcraHoBKa KpUCTAILIIOB.

2. TIpoctbie popMBI 1 KOMOUHAIIMH TPOCTHIX (HOPM.
IIpocTpancTBeHHas pemi€Tka, ssuekiku bpase.
B3aumoneicTBuE 3aKpBIThIX U OTKPBITBIX 3JIEMEHTOB CUMMETPHHU.
[InoTHelIKEe MIapOBbIE YIIAKOBKH B KPUCTAJIAX.
N30cTpyKTYpHOCTD, U30TUIINS, TE€TEPOTUIIHS.
MopdoTtponusi, momuMophu3M, MOTUTHITUS, H30MOPPHU3M.
JledeKTbl KpucTaruIMYecKon CTPYKTYPHI;

9. MeTtoabl UcCIEeIOBAHUS CTPYKTYPhI KPUCTAIIIIOB.

10. AudpakiunoHHbIE U CIIEKTPOCKOMMYECKHE METOBI B MPHIIOKEHUH K HUCCIICIOBAHUIO
HAaHOMAaTEpPHAaJIOB.

11. ®opma HaHOKPHUCTAIUIOB KaK CIEACTBHE UX KPUCTAJUIMUECKON CTPYKTYD;

12. OCHOBHBIE JIEMEHTBI POCTA KPUCTAILIIOB.

13. Kpucramiorenesuc MUHEpAJOB;

14. Tlpu4uHBI U yCIIOBUS 00pa30BaHUs KPUCTAIIIIOB.

15. MexaHu3MBbl pocTa KpUCTAIOB. DaKTOPHI, BIUSAIONINE HA OOJIMK KPUCTAILIOB.

16. Mopdomornueckie OCOOCHHOCTH pPEATbHBIX KPHUCTAIJIOB: CKYJBNTYpa TpaHeH
KpHcTamia, GOpMbI pOCTa KPUCTAIUIOB, CPOCTKH KPUCTAIUIOB, CHMMETPHS IBOIHHUKOB.

17. CiocoObl BBIpANIMBAHKS KPHUCTAJIOB W YIPaBIEHUS WX BHEITHUM OOJMKOM B
MPUWIOKEHUU K HAHOMAaTepuasiam.

PN W
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18. BreipamuBaHye KpUCTAIIIOB U3 BOJHBIX PACTBOPOB;

19. I'maporepManbHOE BbIpalliBaHUE KPUCTAILIOB,;

20. Kpucrannuzanus u3 paciiasa, meton Kuponyioca;
21. BelpamuBaHue KpUCTAIOB 10 MeToly YOXpaabCKOro;
22. BeIpammBaHue KpUCTAILUIOB METOI0M BepHeis

23. Kpucramnorpadus yriepoIHbiXx HAaHOCTPYKTYP.

8.2. HpHMepr KOHTPOJIBHBIX BOIIPOCOB JIfl TEKYHICIr0 KOHTPOJA OCBOCHUA TUCHUIIJIMHBI

JIisi TeKyImero KOHTPOJS MPEAYCMOTPEHO 3 KOHTPOJBHBIX paboThl. MakcumasibHas
OIICHKA 32 KaXIYI0 KOHTPOJIbHYIO paboTy cocTaisieT mo 20 6amios.

Paznean 1. Ilpumepsl BOnpocoB K KOHTpPoabHOW padore Ne 1. KontposabHasi padorta
CO/IEP KUT 5 BONPOCOB, 10 4 0ajljIa 32 BONPOC.
Bonpoc 1.1.

1. B cdepy ¢ HanecEHHOI ceTKOU cepruecKux KOOPAMHAT BIHCAH OKTadAp Tak,
YTO OJIHA €r0 BEpIIMHA COBMELIEHA C CEBEPHBIM IIOJIIOCOM, a Apyras HaXOAWTCS Ha HYJIEBOM
Mepuauane. OnpeaenuTs cGepruyecKkue KOOPAUHATHI BEPIIHH.

2. B cdepy c HanecéHHOI ceTkoil chepuyecKMX KOOPAWHAT BIHMCAH MPABUIIbHBINA
BOCBMHUYTOJIbHUK TaK, YTO OJHA €ro BEpIIMHA COBMELIEHA C CEBEPHBIM IMOJIOCOM, a Apyras
HAXOJUTCS Ha HyJIeBOM MepHuauane. OnpeaenuTs chepudeckre KOOpAUHATH BEPIIHH.

3. B cdhepy ¢ HanecéHHOM ceTKOU chepruecKuX KOOPAMHAT BIHCAHA MSITHYTOJbHAS
OunupaMuza Tak, 4To ojHa e€ BepIInHA COBMEIIEHA C CEBEPHBIM IOJIIOCOM, a APYrast HAXOJUTCS
Ha HyjleBoM Mepuanane. Onpenenuts chepruueckue KOOpIuHaThl BEPILIUH.

4. B coepy ¢ nanecéHHOl ceTkol chepruecKux KOOpIMHAT BIIMCAHA NpPaBUIIbHAS
YEeThIPEXYroJibHas MpU3Ma TaK, YTO JIBYI'PAHHBIE YIJIbl MEXKIY SKBATOPUAIBHOMN IIOCKOCTBIO U
O00KOBBIMU TpaHsMH paBHBl 90 °, a oHAa M3 BEPIIMH JIGKUT HA HYJIEBOM MEpUAMAHE UMEET
mpoty 80 °. Onpenenuts chepuueckre KOOPAUHATHI BEPIIHH.

S. B cdepy ¢ HanecéHHOI ceTkoi chepuyecKMX KOOPAWHAT BIHMCAH MPABUIIbHBINA
HIECTUYTOJIBHUK TaK, YTO OJIHA €ro BEpIIMHA COBMEIICHA C CEBEPHBIM IOJIOCOM, a JApyras
HAXOJUTCS Ha HyJlIeBOM Mepuauane. OnpeaenuTs chepudeckre KOOpAUHATH BEPIIHH.

Bomnpoc 1.2.

1. OnpenenuTh 3JIEMEHTHl W ONEpallMM CUMMETPUM MOJIEKYJIbl n-KCHiona. AToMaMu
BOJIOpO/Ia IpeHeOpeyb.

2. OmnpenenuTs 3JE€MEHTHl M ONEPALUUd CUMMETPUU MOJEKYJbl M-KCUIOJda. ATOMaMH

BOJIOpO/Ia IpeHeOpeYb.
OnpenenuTs IEMEHTHI U OTlepallii CUMMETPUN MOJIEKYJIbI OeH301a.

4. Onpenenutb dSJAEMEHTHI W ONEPAlMM  CHUMMETPUM  MOJICKYJIBI  TepedTaeBoi
(1,4-6en30m11KapOOHOBOI ) KUCIIOTHI.

5. OnpenenuTb SJIEMEHTHI M OINEpPAllUd CHUMMETPHH MOJICKYJIbl MM-aMHHOOCH30MHON
KUCIHOTHL. OpueHTHpyiHTe (QYHKUMOHAJIBHBIE TPYMNNBI TakK, 4TOOBI CHUMMETpuUs Oblia
MaKCHUMAaJIbHOM.

Bonpoc 1.3.

[lepeuncnuth 371€MEHTH CHMMETPHH TETPadipa.

IlepeuncnuTh 31€EMEHTHI CHMMETPUM OKTa3pa.

[lepeuncnuth 31€MEHTH CHMMETPHUH KyOa.

IlepeuncnuTh 31€MEHTH CHMMETPUH TPUTOHAIIBHOMN MPU3MBI.
[lepeuncnuth 371€MEHTH CHMMETPHUH T€TParoHaJIbHOM MPU3MBI.

(98]

Nk W=

Bomnpoc 1.4. _y
1. 3anucaTte MaTpuily nmpeoopa3oBaHus 35 B KpUcTauIorpaguyeckoil cucTteMe KOOpIMHaT.
Kakue koopanHaThI MOIYYUT TOYKA C KOOPAMHATAMHU X, Y, Z TIOCie JeHCTBUS MpeoOpazoBaHus?
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2. 3amucaTh MaTpuily peoOpa3oBaHHs 2y B KpUcTaUIOrpaduIecKoil cucTeMe KOOpAUHAT.

Kakne koopaMHATHI IOJIYIUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?
3. 3amucath MaTpuily mpeoOpa3oBanus M= B KpucTauiorpaduueckoit cucreMe KOOpAMHAT.
Kakue koopaMHATHI IOJIYIUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?
4. 3amucarh MaTpHIy NpeoOpa3oBaHUs 23 B KPUCTALIOrPapHUUECKON CHCTEME KOOPIMHAT.
Kakne KOOpMHATEI OYYUT TOYKA C KOOPAMHATAMH X, Y, Z TIOCIIE IEHCTBHS MPe0OpasoBaHus?
5. 3ammcarte mMaTpuIly npeoOpa3zoBaHUs ity KpucTayiorpadguueckoil cucteMe KOOpAWHAT.
Kakne koopaMHATHI IOJIYYUT TOYKA C KOOPJIMHATAMH X, Y, Z TIOCIIE ACHCTBUS MpeoOpa3oBaHus?
Bonpoc 1.5.
1. Kakyro cHuMMeTpHUYECKYIO OTepaIiiio OTpakaeT CIAeAYoIIasi MaTpUIla mpeoopa3oBaHuUs
KOOPJIMHATHOM CHUCTEMBI (TI0Ka3aTh Ha cxeme)?

100
010
00 1

2. Kakyro cuMMeTpruUecKyro oreparyio OTpakaeT CleAyrolIas MaTpUIla mpeoopa3oBaHus
KOOPJIMHATHOM CHUCTEMBI (T0Ka3aTh Ha cxeme)?

0 1 0
1 00
00 1

3. Kakyio cuMMETpHUUYECKYIO OTepaIiio OTpakaeT CIEAYIoIas MaTpHIla PeoOpa3oBaHUS
KOOPJIMHATHOW CHCTEMHI (TT0Ka3aTh Ha cxeme)?

0 0 1
1 0 0
010

4. Kakyro cHMMETPHYECKYIO ONIEpallI0 OTpaxaeT CIAeAyIoIIas MaTpuIia mpeoOpa3zoBaHus
KOOPJIMHATHOW CHCTEMHI (TT0Ka3aTh Ha cxeme)?

0 0 1
1 0 0
0T 0

Paznean 2. IlpuMepsl BONpPocoB K KOHTPOabHOW padore Ne 1. KontposabHasi padorta
CO/IEPKUT 5 BONPOCOB, 10 4 0ajljIa 32 BONPOC.

Bonpoc 2.1.
1. Jo6aButh omepaumio cummerpu K {e, m, 3', 371, © ..} Tak, uro6bl moNyuMIACH
rpynmna.
2. Jlo6aBuTh onepanuio cummerpuu  { 3!, 371...} Tak, yTo6sI momyunnace rpymma.
3. JI0o6aBuUTH onepanuio CUMMETpHH K {e, 2, 3!, 371, 61 ...} Tak, uTo6bI momyumuIacs, rpymmna.
4. J1o6aBUTH ONEpalnio CAMMETPHH K {e, 4!, 4’1, ...} Tak, uT0OBI MONMyuHIack rpymma.

5. JloGaBUTH omepanuio CHMMETPHH K {€, 2z, Mz, ...} TaK, YTOOBI NOJIYYHUIIACh IPYIIIA.

Bonpoc 2.2.

1. BeiBecTu Toue€uHbIe IPYNIBI CUMMETPHH, 3allMCaTh UX CHUMBOJIBI, B35B B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEN BTOPOTO MOPsAKA, IEpECEKAoIXcs o1 yrioM 15°.

2. BeiBecTu TOuY€YHBbIE TPYIIBl CUMMETPUH, 3alHCaTh UX CHUMBOJbI, B3SB B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEH BTOPOTo MOPsAKaA, Iepecekaronxcs noja yriaom 20°.

3. BeiBecTH TOYEUHBIE IPYHIBI CUMMETPHHM, 3allMCaTh UX CHMBOJIBI, B35B B KauyeCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEN BTOPOTo MOpPsAKa, Iepecekaronuxcs noja yriaom 10°.

4. BbpiBecTH TOUYE€YHBIE TPYIIBl CUMMETPUH, 3alHCAaTh WX CHUMBOJbI, B3SB B KaueCTBE
reHepaTopa MOBOPOTHI BOKPYT ABYX OCEN BTOPOTO MOPsAKA, IepeceKaronuxcs moja yriom 18°.
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5. BeiBecTn TOYEUHBIE T'PYNIIBI CHMMETPHH, 3alMCaTh WX CHMBOJBI, B3SB B KauecTBE
reHepaTopa OTPaKEHUE B 3€pKajIbHBIX, ITepecekatoniuxcs noa yriaom 30°.

Bonpoc 2.3.

1. 3aman y3noBoil psia [310]. 3ammcaTh WMHIEKCHI HECKOJBKHX Y3JI0B, JIGKAIIMX Ha
napajuIeJIbHOM Y3JI0BOM psiy, TpoxondieM uepes y3ea [[100]].

2. HaiiTu MHAEKCHI Y3JI0BOTO psifa, MpoxXosiero yepes y3isl [[251]] u [[031]].

3. HaiiTu MHIEKCHl Y3JI0B KPUCTAUIMYECKOM pemérku, nexamux B miaockoctu (110),
MIPOXOJISIICH yepe3 Hayaao KOOPAUHAT.

4. HaiiTu uHAEKCHI IIIOCKOCTH, Tpoxoasiei uepes y3isl [[011]], [[320]], [[302]].

5. HaiiTi MHIEKCHI Y3JI0BOTO psijia, MPoXoasiiero uyepes yausl [[231]] u [[011]].

Bomnpoc 2.4.

1. BeiBectu o0mryto mpoctyio ¢popmy B rpymre C;.
BriBectr 0611yt0 nmpoctyo dhopmy B rpymre Cs.
BriBectu o61yro npoctyio popmy B rpymre Cyy.
BriBectn 0611yto nmpoctyro ¢hopmy B rpymie Day.
BriBectu o0myto npoctyio Gpopmy B rpymme Dog.

el

Bonpoc 2.5.

1. OnpenenuTe  CUMMETPHIO  MHOTOTpAaHHHMKA,  OOpa30BaHHOTO  KOMOWHAaIuei
pOMOMYECKOW MPU3MBI, TUAApa U MOHOdApa. HaHOYACTHUIIEI KaKUX MAaTepUATIOB MOTYT HMETh
Takywo Gopmy?

2. OmpenenuTe  CUMMETPUIO  MHOTOTPaHHHMKA,  OOpa30BaHHOTO  KOMOWHAIUEH
poMOnyecKoi Mpu3Mbl U poMOHUYECKOro TeTpasapa. HaHouacTHIbl KakKMX MaTepHaioB MOTYT
UMETb TaKyto popmy?

3. OnpenenuTe  CUMMETPHIO  MHOTOTpAaHHHMKA, OOpa30BaHHOTO  KOMOWHAaIuei
JUTETParoHaaIbHOM MPU3MBI, ABYX IUTETpParoHajJbHBIX MUpPaMUI U MOHO3pa. HaHowacTuirsl
KaKHX MaTepHUajoB MOTYT UMETh Takylo (hopmy?

4. OmnpenenuTe  CUMMETPUIO  MHOTOTPaHHHMKA,  OOpa30BaHHOTO  KOMOWHAIUEH
JTUTETparoHaIbHON MPU3MBI U TETPAaroHaJbHOrO TeTpadapa. HaHodacTuIlbl KaKMX MaTepuaioB
MOTYT UMETh TaKyio Gpopmy?

5. OnpenenuTe  CUMMETPHIO  MHOTOTpaHHHMKA,  OOpa30BaHHOTO  KOMOWHAaIuei
TPUTOHAIBHON MPU3MBI U poMO03pa. HaHOYaCTHIIBI KAaKUX MAaTEPUAIOB MOTYT UMETh TaKYIO

popmy?

Pasgen 3. Ilpumepnl BONpPOCOB K KOHTPOJbLHOH padore Ne 1. KonrpouabHasi padora
COJIePKUT 5 BOMPOCOB, 1o 4 0ajljia 32 BONPOC.
Bomnpoc 3.1.

1. IlokaxuTe, 4TO HaJIMYUE OCU TPETHETO MOPSAJIKA B YUCTOM BHUAE BO3MOXKHO JIUIIb B
JBKIBI00BEMHOIICHTPUPOBAHHON T€KCAarOHAIBHON sSTUEHKeE.

2. IlokaxuTe, 4TO OJHOBPEMEHHOE IIEHTPUPOBAHUE JBYX IMap TIpaHe NPUBOAUT K
LEHTPUPOBAHUIO TPETHEH NAPhl TPAHEH.

3. Ilokaxute, YTO OOKOLEHTPUPOBAHHbIC SUYEHKM B KpHUCTAIAX TPUTOHAIHHON
CHHTOHHMH MOTYT OBITh IPUBEACHBI K MPUMHUTHBHBIM sIYCHKaM C MHOW OpUEHTAIIMEN OCeil.

4. Tlokaxxute, 4YTO O0a30LIEHTPUPOBAHHBIC SYECHKM B KpHCTAIaX TETParoHaJIbHOU
CHHTOHHMH MOTYT OBITh MPUBEACHBI K MPUMHUTUBHOM sIYCHKE C HHOM OPHEHTAITUEH OCEH.

5. Ilokaxkute, 4TO TpPAHELICHTPUPOBAHHBIC SYEHKU B KPUCTALUIAX TETParOHaJIbHON
CUHTOHUHU MOTYT OBITh IIPHUBEIEHBI K 00bEMHOLICHTPUPOBAHHBIM SUeiKaM ¢ UHOW OpUeHTaluen
OCEH.
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Bomnpoc 3.2.
1. longuHyre CUMBOJ IPOCTPAHCTBEHHOM TIpyNIbl IPONYIIEHHBIMH 3JI€MEHTaMU

CUMMETPHHU: =~ ? ¢ m.
2. Jlonougute CUMBOJI IPOCTPAHCTBEHHON TIPYIIBI IPOIMYIIEHHBIMH 3JEMEHTaAMU

CUMMETpUU: = b 7 m.

3. JlomosHUTE CHUMBOJI MPOCTPAHCTBEHHOW TPYIINbl MPOMYIIEHHBIMU 3JIEMEHTaMHU
cummerpun: £42n7,

4. JlonoJIHUTE CHUMBOJI MPOCTPAHCTBEHHOM TpYMNNbl MPOMYUIEHHBIMU 3JIEMEHTaMHU
cummerpun: F037 €.

5. JlonojigyTe CHMBOJ MPOCTPAHCTBEHHOW TPYIIBI MPOIYIICHHBIMH OJICMEHTAMH

CUMMETPUU: = m ? a.

Bomnpoc 3.3.

1. Hapucyiite rpaduk mpocTpaHCTBEHHOW TPYIIIBI AbaZ
Hapucyiite rpadmk mpocTpaHCTBEHHOM TPYIIITHI Pe
Hapwucyiite rpadmk mpocTpaHCTBEHHOM TPYIIITHI P31m
Hapucyiite rpaduk npocTpaHCTBEHHOM IPyIIIIbI P321
Hapwucyiite rpadmk mpocTpaHCTBEHHOM TPYIIITHI 14

N

Bonpoc 3.4.

1. B crpykrype coenuHeHusi ¢ hopmynoii AX3 KOOpIAMHAIIMOHHOE YHCIO aTOMOB A
paBHO TpéM. OmpenenuTe reoOMeTpUUECKUN XapakTep CTPYKTYpbl. YTO MOXKHO CKa3aTb O THIIE
XUMUYECKOHU CBA3U?

2. KoopauHanmoHHOE YKMCII0O aTOMOB CTPYKTYpE IIPOCTOro BeuiecTBa paBHo 1. Caenaiite
BBIBOJI O T€OMETPUUECKOM XapaKTepe CTPYKTYpPbl U TUIAX PEaTM30BaHHOM B HEH XUMHUYECKOU
CBSI3H.

3. KoopanHalluOHHOE YMCJIO0 aTOMOB CTPYKTYpE MPOCTOro BemiecTBa paBHo 3. Cuemnaiite
BBIBOJ] O T€OMETPUYECKOM XapaKTepe CTPYKTYpPbl U THUIIAX PEAIM30BAHHOW B HEM XUMUYECKOU
CBSI3H.

4. KoopInHaIMOHHOE YHMCIIO aTOMOB CTPYKTYpE IIPOCTOro BeuiecTBa paBHo 2. Caenaiite
BBIBOJI O T€OMETPUUECKOM XapaKTepe CTPYKTYpbl U TUIAX PEaTU30BaHHOM B HEH XUMHUYECKOU
CBSI3H.

5. KoopAHalMOHHOE 4YHCIIO aTOMOB CTPYKTYpE IPOCTOTO BeIIecTBa paBHO 12, a
KOOPJMHAIIMOHHBI MHOTOTpaHHMK - KyOookTadp. CrhemaiiTe BBIBOJ O TE€OMETPUYECKOM
XapakTepe CTPYKTYPhI U TUMAX PEaTM30BaHHON B HEH XUMHUUYECKOMN CBSI3HU.

Bomnpoc 3.5.

1. Kakue ycioBus HeoOXOAMMO CO3/4aTh MpPH  MOJNYYEHHMH HaHOKPHCTAJUIOB
muruapodocdara kamus (TouedHas rpymnna cuMMerpun D2d) uis moimydeHHs MaKCUMalIbHO
M30METPUYHBIX YaCTHIL?

2. Kakue ycnoBusi HEOOXOOUMO CO3JaTh IPH MOJYYEHHH HAHOKPHUCTAIOB ZnS,
(troueunas rpynma Td) ais moaydeHuss OAHOOCHBIX HAHOYACTHIL?

3. Kakue ycnoBusi HE0OXOAMMO cO37aTh MpPH IMOJYYCHUH HAHOKPUCTAJUIOB MarHeTHUTa
(Toueunas rpynma On) 1S TOTYYeHHUs] HAHOYACTHUI KyOndeckon hopmbi?

4. Kakue ycnoBus HEOOXOAMMO CO3[aTh NPH IMOJTyYEHHUH HAHOKPUCTAJUIOB MarHeTHTa
(Toueunas rpymma On) UTsl TOTyYeHUS] HAHOYACTHUI] OKTadApUIeCcKoi PopMbI?

5. BO3MOXHO JIM CcO3[aHHE YCJIOBUHM, 00ECHEUMBAIOUIMX IOJyY€HHE HAHOKPUCTAJUIOB
MarHeTuTa (tTodeunas rpymma Oh) TeKcaroHaAIbHO-ITPU3MAaTHUECKOU (PopMBbI?

@DOHJ OLEHOYHBIX CPEACTB INPUBEICH B BHJE OTIECIBHOIO JOKYMEHTA, SIBISIOLIETOCS
HEOTHEMJIEMOI YaCThI0 OCHOBHOW 00pa30BaTeIbHONW MPOTPaMMBI.
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9. YYEBHO-METOAUYECKOE OBECIHHEYEHUE JUCHUITJINHBI
9.1. Pekomenayemas aureparypa

A. OcHoBHas1 JIMTEpaTypa

1. Munepanoruss u kpuctamorpadus. [Ipakrudeckue BOMPOCH ISl ayJUTOPHBIX
3aHITHIA U CaMOCTOSITEIHbHON MOATOTOBKH [TekcT] : yueOHO-MeToamdeckoe mocodue / coct. O.
Il. bapunosa. - M. : PXTVY um. .. Mengeneesa, 2017. - 58 c. : un. ; 3,49 ycnneu.. -
bubnmorp.: c. 57.

2. Munepanoruss u Kpucrtauiorpadus: METOIUYECKHE YKa3aHUS IO BBINOJIHEHUIO
KOHTPOJBHBIX paboT: Yue6Hoe mocobue / coct.: O. I1. bapunosa, C. B. Kupcanosa. - M.: PXTY
um. JI.1. Menneneera, 2015. - 51 c.

b. lononHuTebHas JUTEpaTypa
1. Kocenko, H.®@. Kpucramnorpadus u kpuctamioxumus [DneKTpoHHBIH pecypc] :
yaeOnoe nocobue / H.®. Kocenko. — Dnexrpon. gan. — MBanoso : UT'XTY, 2017. — 240 c.
— Pesxxum noctyna: https://e.lanbook.com/book/107401.
2. Hosocenos, K.JI. OCHOBBI reoMeTpu4eckoil Kpucramiorpaguu [DIeKTpOHHBIHA
pecypc] : yueonoe mocobue / K.JI. HoBocenoB. — DnektpoH. nan. — Tomck : TITY, 2015. — 73
c. — Pexum gocryna: https://e.lanbook.com/book/82844.

9.2. PekomeHayeMble HCTOYHHMKN HAYYHO-TeXHUYECKOH nHpopMaunu

— Pa3gaTo4HbIi WILTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— Ilpe3eHTanuu K JEKIUAM.

Hay4dno-TexHH4YecKkne KypHabl:

- Kypnan «Kpucramnorpadus», ISSN 0023-4761

- Kypnuan «Kypnan ctpykrypHoit xumuny», ISSN 0136-7463

- Kypnan «CrystEngComm», ISSN 1466-8033

- Kypnan «Journal of Chemical Crystallography», ISSN 1074-1542
- Kypnan «Journal of Crystal Growth», ISSN 0022-0248

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAITMOHHON ceTr IHTepHeT:
— http://elibrary.ru

— http://scopus.com

— http://sciencedirect.com

9.3. CpencrBa odecneyeHHsi OCBOCHUSA TUCHUATIIUHBI

Jna peanuzanuu  paGouell mporpamMmbl MOATOTOBIEHBI  CIEAYIOLIUME CpEICTBa
o0ecreueHnst OCBOCHUS JUCITUILTAHBL:

— KOMIIBIOTEpPHBIC TIPE3EHTAIIMY HHTEPAKTUBHBIX JICKIIUN — 8, (00111ee YMCII0 ClIaiaoB —
6omee 100);

— Habop TeM pedepaTuBHO-aHATUTHUECKOM paboThI, o01Iee uncio TeM — 6onee 60;

— OaHK 3aJaHuil IS TEKYIIEro KOHTPOJII OCBOCHHUS JTUCIUIUIMHBI (00IIee 4Yuciio
BOIPOCOB — Ooiee 25).
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

Nudopmannonnyro MOIIEPIKKY U3YYCHHUS JUCITUTLIAHBI OCYIIIECTBIISIET
Nudopmanmonno-oudmmoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieynBaeT OOYYaIOUIMXCS OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON ISl OpraHuzanuyd o0pa3oBaTEeLHOTO Mpolecca MO AUCLUUILIINHE.
O6muit 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL[ pacnomaraer ydeOHOH, y4yeOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B OpMe MEUATHBIX U IJIEKTPOHHBIX M3/IaHUMN, a TAK)XKE BKIIOYAET OQUIHAIBHEIE,
CIIpaBOYHO-OMOMMOTrpaduueckue, CreuaIu3upPOBaHHBIE OTCUYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManmoHHele wu3nanus. UBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OW TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOnmoreuHoit cucteme (OBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPAa3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUATIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPAaBOOOJIAaTEIsIMIA YICOHOW B yueOHO-
METONYECKOM JIUTEPATYPHI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOTO o6cyxuBanusi B MBIl peanuzoBaHa TeXHOIOTHS DIEKTPOHHOH TOCTAaBKU
JIOKYMEHTOB.

[TonHbIl TepedeHb OSIEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBMM ¢ y4eOHBIM IUTAaHOM 3aHATUS 10 AHCHUIUIMHE «OCHO8bL
Kpucmannozpaguu 6 mexHon02uu HAHOMAMEPUANee) TPOBOAIATCA B (GopMe JIeKUui,
NPaKTUYCCKHUX 3aHITHH M CAMOCTOSATEIBHON paboThl 00yJaroIIerocs.

11.1. O6opynoBanme, He0OX0aUMOe B 00pPa30BaTeJIbLHOM Ipolecce

JleknuonHast yuyeOHas ayauTopusi, OOOpYIOBaHHAs HIEKTPOHHBIMH CPEICTBAMU
JIEMOHCTpalMy (KOMITBIOTEP CO CPEACTBAMH 3BYKOBOCIIPOHM3BEICHUS, MPOEKTOP, IKpaH) |
yueOHOI MeOenbIo.

11.2. YuyeOHO-HATASAAHbIE TOCOOUSA

I/IJ'IJ'IIOCTpaHI/II/I K IPaKTUYCCKHUM 3aHATHUAM.

11.3. Komnbotepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NpOrpaMMHbIe M ayJHOBH3YaJbHbIe CPECTBA

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbBIE mpourpeiBarensMu CD u DVD,
IOPUHTEpAaMH U IPOrPaMMHBIMHM CpPEICTBAMHU; IPOEKTOPbl M 3KpaHbl; LU(POBBIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHBIE 00pPa30oBaTe/bHbIE H HH(POPMALIMOHHBIE PeCypPChI

NudpopManinoHHO-METOIUYECKHE MaTepHalbl: ydeOHbIE IMOCOOMS MO JUCITUILIMHE,;
pa3aaTOYHBIA MaTepual K paszzienaM JEKIHOHHOTO Kypca.

DJeKTpOHHBIE 00pa30BaTeNIbHBIC PECYPCHI: 3JICKTPOHHBIC MPE3CHTAIlMK K pas3zeiiaM
JEKIIMOHHOTO Kypca; y4eOHO-METOIUYECKHe pa3paboTKHM B DJIEKTPOHHOM BHJE; CIPABOYHBIC
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MaTepuaibl B TNEYaTHOM U DJEKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKAa 3JIEKTPOHHBIX

U3JaHUH.
11.5. IlepeyeHb JJUIIEH3MOHHOTO POTPAMMHOI0 00ecTeYyeHus :
PexBu3uThI Cpok okoHYaHUSA
Haumenosanue KonuuectBo N
Nem/m MPOrpPaMMHOTO MPOAYKTa porosopa JUIEH3UN AICHCTBITT
MIOCTAaBKHU JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 6425A/2013 0eccpovHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 353A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 mecsieB ¢
[IpunosxxeHus B cocrase
BO3MO>XHOCTBIO
2 MIOITUCKU: -
Outlook MPOJUICHUS
OneDrive JMLCH3IH
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office Kontpakt Ne 28-
Professional Plus 2019 359A/2020 ot
B cocrasge: 26.05.2020
* Word 12 mecsieB ¢
o Excel
3 . Power Point B BO3MO>XHOCTBIO
. Outlook MPOJUICHUS
. OneNote JUICH3UU
. Access
. Publisher
InfoPath

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

DopMbl U
HauMenoBanue METO/AbI
OcHOBHBIE IOKA3aTeJIN OLEHKH
pas3iesnos KOHTPOJIS U
OLIEeHKH
Paznen 1. 3HaeT: Ornenka 3a
OcCHOBBI — 3JIEMEHTBI TOYEYHON M MPOCTPAHCTBEHHOW | KOHTPOJIBHYIO
KpUCTaUIorpauyeck | CHMMETpPHH, CHocoObl WX mpejacTaBieHus u | padory Ne 1.
oro ¢popmanuzma 0COOEHHOCTH B3aMMOICHCTBHS;
Ymeer: Onenka 3a
—  [Jucronp3oBaTh 0003HAUCHUS pedepaTtuBHO-
MPOCTPAHCTBEHHBIX U TOYEUHBIX IPYIII AHATUTUYECKYIO
CUMMETpPHUH, CTPOUTH IpaduKu paboty Nel.

MIPOCTPAHCTBEHHBIX U TOUCYHBIX TPYIII
CHUMMETPHU;
Baaneer:
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DopMbl U

HauMenoBanue METObI
OcHOBHBIE OKA3aTEJIU OLEHKH
pa3aesioB KOHTPOJISI
OLIEeHKH
—  HaBBIKaMU KpHUCTaIIOrpaguueckoro
OMHCaHUs PeAIbHON CTPYKTYPhI KPUCTAJIJIOB;
—  METOJ0JOTUYECKUMH oAXoAamMu u
HaBbIKaMU BBISIBJICHUS B3aMMOCBS3€H CTPYKTYpBHI,
CBOICTB u TEXHOJIOTUHU MOJTy4YEHUs
KPUCTAIJTNYECKMX HAHOMATEPHAJIOB.
Paspean 2. 3Haer: OneHka 3a
Makpocummerpust —  DIIEMEHTHI TOYEYHON M MPOCTPAHCTBEHHOMN | KOHTPOJIbHYIO
HaHOKPHUCTAJIJIOB CHMMETPHH, CHOCOOBI MX MpejacTaBieHus u | padory Ne 2.
0COOCHHOCTH B3aUMOJICHCTBHA,
—  NPUHUMIB MHIUIMPOBAHHS y310B, pajos | OleHKa 3a
Y IUIOCKOCTEN KPUCTALNIMYECKON PEIIETKH; pedeparuBHo-
— CBa3b  O0ONWMKAa  KpHUCTAUIOB ¢  ux | AHATUTHYCCKYIO
CTPYKTYpOH ¥ CIOCOGBI ympaBieHHst obmikom | PadoTy Ne2.
KpHUCTAJJIOB,;
Ymeer:
—  HUCHOJIb30BaTh 0003HAYCHHUS
MIPOCTPAHCTBEHHBIX U TOYEUHBIX  Tpyml
CUMMETpUH, CTPOMTH rpaduKu
MIPOCTPAHCTBEHHBIX U TOYEUHBIX  TIpyMl
CUMMETPUH.
—  aHAJIM3UPOBATH BO3MOXKHOCTHU IMOJIYYEHUS
HAHOYACTHI] Pa3iIN4HOi (OpMBI, B 3aBUCHMOCTH
OT CHUMMETPUHM KPHUCTAJUIMUYECKOTO CTPOCHUS
MaTepuaja HAaHO4aCTHIL;
Baaneer:
—  HaBBIKaMU KpUCTaIIOrpaguueckoro
OMHCaHUs PeaIbHON CTPYKTYPhI KPUCTAIIIIOB;
—  METOJ0JOTUYECKUMH noAXoAamMu "
HABbIKaMU BBISIBJICHUS] B3aUMOCBS3€H CTPYKTYpHI,
CBOMCTB u TEXHOJIOTUHU MOJTy4YEHUsI
KPUCTAJTNYECKMX HAHOMATEPHAaJIOB.
Pasnea 3. 3Haer: Onenka 3a
Kpucranmnoxumus —  DJIEMEHTHI TOYEYHOM U IMPOCTPAHCTBEHHOMN | KOHTPOJIbHYIO
HAHOMAaTEPUAIIOB CHUMMETPUH, CIOCOOBI MX NpeicTaBieHust u | padory Ne 3.
0COOCHHOCTH B3aUMO/ICHCTBUS, Ouenka 3a
—  THUIBI NIPOCTPAHCTBEHHBIX  PEMETOK, | PedepaTnBHO-
CIIOCOOBI MOCTPOCHHUS rpajukoB | AHATUTHYCCKYIO
MPOCTPAHCTBEHHBIX TPYIIIL; pabory Ne2.

—  MEXaHU3MBI POCTa KPHUCTAJUIOB, BKIJIFOYAs
HAHOKPHCTAJLIBI;

— CBA3b  OONMKAa  KPUCTANIOB C  HX
CTPYKTYPOH H CHOCOOBI YIpaBJiCHUS OOJIUKOM
KPHUCTAJIOB,;
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DopMbl U

HauMenoBanue METObI
OcHOBHBIE MOKA3aTe/IH OLEHKH
pa3iesioB KOHTPOJIS U
OLIEHKH
YMeTs:
—  HCIIOJIL30BAaTh 0003HaYEHU
MPOCTPAHCTBEHHBIX " TOYEYHBIX TPy
CUMMETpUH, CTPOMTH rpaduKu
MIPOCTPAHCTBEHHBIX u TOYEYHBIX TPy
CUMMETPHH;

- AHAJIM3UPOBATE BO3MOXKHOCTH IIOJYUCHUS
HAHOYACTHI] Pa3iIN4HOil (HOpMBI, B 3aBUCHMOCTH
OT CHMMETPHHM KPUCTALUTUYECKOTO CTPOCHUS
MaTepuasga HAaHO4aCTHIL;

— 3a7aBaTb  TpebOBaHMS K  YCJIOBHSIM
(dbopMUpOBaHHS HAHOYACTHII U HAHOMATEPUAIIOB,
st obecrieueHuss TpeOyeMbIX CTPYKTYPHBIX |
(U3MUECKUX XapaKTEPUCTUK HAHOMATEPHUAIIA;
Baaneer:

—  HaBBIKaMU KpUCTaIIOrpaguueckoro
OIMHMCAHUS PEATbHON CTPYKTYPHI KPUCTAIUIOB;

- METOAOJIOTUYCCKUMHU moaxoagamMu u
HABbIKaMU BBISIBJICHUS B3aMMOCBS3€H CTPYKTYpBHI,
CBOIICTB n TEXHOJIOT'UHU MOJIYYCHU A
KPUCTAIJTMYECKIX HAHOMATEpPHAaJIOB.

13. OCOBEHHOCTH OPTAHU3AIIMN OBPA3OBATEJIBHOI'O ITPOIECCA VIS
NHBAJINIOB U JINI] C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyueHue UWHBAIMJOB MW JIUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH  3/10pOBbS
OCYIIIECTBJISIETCS] B COOTBETCTBHH C:

— IlopsakoM opraHu3alMd M OCYILECTBIEHUS O00pa3oBaTENbHOM JEATENbHOCTU
1o o0pa3oBaTeNbHBIM MIPOTpaMMaM — IporpamMmamM OakanaBpHara, MporpaMMaM CIEHUAINTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— IlonoxxeHneM O TOpPSIKE OpraHU3allMd W OCYLIECTBICHHS 0Opa30BaTeNbHON
NEeSITEIbHOCTH IO 00pa3oBaTeNbHBIM IpOrpaMMaM BbICIIEr0 0Opa3oBaHUs — Iporpammam
OakanmaBpuaTta, MporpaMmaM CIHeLMalIMTeTa, MporpamMmaM maructpatypsl B PXTY
uM. [I.U. MenneneeBa, npuHATHIM pemeHneM YdeHoro coBerta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotoxkonn Ne 3, BBeA€HHBIM B JelcTBHE InpukazoM pektopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroauyeckuMH pPEKOMEHJALMSIMUA 10 OpraHM3alliid 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4eHHs WHBAJIUAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0pOBbSI B
00pa30BaTEeNbHBIX OpPraHU3aLUAX BBICIIETO O00pa3oBaHMA, B TOM YHCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHsI M U3MEHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«OCHOBEI KDI/ICTaJ'IJ'IOFDad)I/II/I B TEXHOJIOTHMHY HAHOMATCPHUAJIOB»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«OCHOBBI TEXHOJIOTUH YIE€POAHBIX HAHOMATEPHUAIOB»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBieHa [OLEHTOM KadeApbl HaHOMATEPUAIOB M HAHOTEXHOJIOTMH, K.X.H.

Mypanosoit A.T.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

IIporpamma  cocTaBieHa B COOTBETCTBMM ¢  TpeOoBaHusmMu  DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HanpaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusiMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPENnoJaBaHMs TUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. JI.1. Menneneepa. [Iporpamma paccuutana
Ha U3y4eHUE NUCLUIUIMHBI B TeUeHUe 1 cemectpa.

JucuumummHa «OCHO6b MEXHO02UU  y21epOOHbIX HAHOMAMEPUAN06» OTHOCUTCS K
OJIOKY JUCLUHMIUIMH IO BBIOOPY YacTH JUCLUUIUIMH y4eOHOTro miaHa, popMUpYyeMO yUaCTHUKaMU
o0pa3oBaTeNbHBIX OTHOLIEHUH. [Iporpamma IMCHUIUIMHBI HpEATNoONaraeT, 4To oOydarouiuecs
UMEIOT TEOPETHUYECKYI0O M MPAKTHUYECKYI0 IOATOTOBKY B OOJACTH aHAINTHUYECKOM XUMHH,
(GU3U4ecKoil ¥ KOJUIOUAHOM XUMHHU U (PU3UKOXMMHUN HAaHOMATEPHAJIOB.

Heab AMCHUIUIMHBI — MPHOOpPETeHHE 3HAHWW, YMEHUH, BIAJACHUN M (HOpMHUpPOBaHHE
KOMIIETEHIIUH B 00JacTU YIJIEpOJHBIX HAHOMATEpUAIOB U O3HAKOMIIEHHE C UX CTPYKTYpOH,
CBOMCTBaMH, BO3MO>XHOCTSIMU IIPUMEHEHUS.

3aa4yu JUCHMILIMHBI — OPMHUPOBAHUE Yy O0YYaIOLINXCSl CUCTEMHBIX 3HAHUH B 00JacTh
YIJIEPOAHBIX ~ HAaHOMATEpUAIOB, OCHOBHBIX METOAOB  IIOJYYE€HUS UM  BO3MOYKHOCTEU
NOTEHLIUAIBHOTO MPUMEHEHHUS YIJIEPOJIHBIX HAHOMATEPHAJIOB.

JucuumiuHa «OcHO6bl MeXHON02UU Ye/1epOOHbIX HAHOMAMEPUAaI06y Npernoaaercs B 7
cemectpe. KOHTponb ycIieBaeMOCTM CTYIEHTOB BENETCA IO IPHUHATOM B YHUBEPCHUTETE
PEUTHHIOBOM CUCTEME.

PaGouas mnporpamMma JAHUCHUIUIMHBI MOXET OBITh peaJu3oBaHa C HPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTMH M 3JIEKTPOHHOTO OOyUYeHHsS MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JTUCIIUIIJIMHbI

Nzyuenue JUCIUTIAHBI HaIpPaBIICHO Ha npuodpereHue CIIETYIOIIUX
npo¢ecCHOHATBHBIX KOMIIETEHIIHIT U HHAUKATOPOB UX I0CTUKEHUS:



3amaua
npodeccrnoHanbHOM
JESTEITbHOCTH

O0BexT win 001aCTh
3HAHUA

Konu
"HanMmenoBauue [1K

Kon n HaumeHoOBaHue
WHJUKaTOpa
noctrmxenus [1K

OcHoBaHue
(mpodeccronanbHbIN
CTaHJapT, aHAJIU3 OIIbITA)
O060011eHHbBIE TPYAOBBIE QYHKIINT

Tun 3aaa4 npoecCHOHAILHOM 1eATEIbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHI H PACYEeTHO-AHAJIMTHYECKUI

1. ywactue B pabote

rPyNIbl  CHELUATUCTOB
npu BBITTOJTHCHUH
IKCIIEPUMEHTOB,
NPOBE/ICHUIO PACYETOB H
obOpaboTke ux
pe3yabTaToOB o
CO3JIaHHIO,
WCCJICIOBAHHUIO M BBHIOOPY
HAaHOMAaTepPHAJIOB "
HAHOCHCTEM, OLICHKE
SKCILTYyaTallUOHHBIX
XapaKTEPUCTHK c

MOMOUIbI0 KOMIIJIEKCHOTO
aHaiau3a CTPYKTYypbl H
(U3UKO-MEXaHUYECKUX,

KOPPO3UOHHBIX U JIPYTUX
CBOMCTB, YCTOMYHUBOCTU K
BHEIIIHUM BO3JCHCTBUSAM;

2. ydactue B
IPOU3BO/ICTBE
HaHOMAaTepHaJoB u
HAHOCHCTEM c
3aJaHHBIMH
TEXHOJOTUIECKUMHU "
(GYHKIMOHATHHBIMU
CBOMCTBaMH,

- OCHOBHBIE TUIIBI
HaHOMAaTepHAalIOB u
HAaHOCHUCTEM
HEOPraHU4YECKOU
(MeTaITnYecKux "
HEMETAJUTMYECKHUX ) u
OpraHN4ecKou
(mOIMMEpPHBIX,
YTJIEPOJTHBIX ) TIPUPO/IBI,
TBEp/IbIE, KUJKHE,
resieo0pasHeIe,
a’pO30JIbHBIE, BKJTFOUAst
HaHOTUJICHKU u
HaHOCTPYKTYPUPOBAHHBIE
MOKPBITHS;

- METOJBl  HCCJEIOBaHUM,
UCIBITAHUN, JUArHOCTUKHU
U KOHTPOJS  KayecTBa
HaHOMAaTEepHaJloB,
noiy(habpuKaToB,
3arOTOBOK neTajien u

U3 Ha WX OCHOBE,
TBEPABIX, JKUJIKUX,
reaeo0pazHbIX u
a’pO30JIbHBIX HAHOCHUCTEM,
METOAbl JHArHOCTUKH U
aHalvM3a HAHOJAMCIEPCHBIX

IIK-2 Cnocoben
MPUMEHSTh HaBBIKU
HCIOIL30BaHUS
MIPUHIIUIIOB U
METOIUK
KOMIIIEKCHBIX
HCCJICTOBAaHUM,
WUCIILITAHUI U
JIHArHOCTHUKH
MaTepuaioB,
U3IeIni 1
MPOIIECCOB UX
MPOU3BOJICTBA,
00paboTKH U
Moau(UKAIIH,
BKJIIOYas
CTaHJapTHHIC U
cepTuUKaIOHHBIC
HACIBITAHUSA

InK-2.1 3Haer
OCHOBHBIE MPUHIIMIIBI U
METOINKH
KOMILIEKCHBIX
HCCJICTOBaHUM,
HUCIBITAaHUH u
JTMarHOCTHKH
MaTEepUAIIOB, U3JICIIHI U

IPOIIECCOB X
MIPOU3BO/ICTBA,
00paboTKn u
MouduKaImm,

BKJIIOYasl CTaHJAapTHHIC
U cepTU(UKaMOHHBIC
VCTIBITAaHHS

IIK-2.2 YMmeeT
MIPUMEHSITh HABBIKU
KOMIIJIEKCHBIX
HCCJICTOBaHUM,
HUCIILITAHUN U
JTMarHOCTHKH
MaTepUAIIOB, U3JETUN U
MPOIECCOB UX
MPOU3BOCTBA,
00paboTKu 1
MoudUKaIm,
BKJIIOYAs CTAaHJAPTHHIE

AHanu3 TpeboBaHUH K
npodecCHOHATLHBIM KOMITETEHITUSIM,
MPEIbSABISEMBIM K BHIITYCKHUKAM
HaIpaBIICHUs TTOJTOTOBKU Ha PHIHKE
Tpyna, 00001IeHHE 3apyOeKHOTO OIIBITA,
MIPOBEICHUS KOHCYIBTAIUNA C BEAYIIHMH
paboTtonaTensiMu, 00beANHEHUSIMH
paboTtopareneit 0Tpaciu, B KOTOPOH
BOCTPEOOBAHbI BBIITYCKHUKH B paMKax
HaIpaBIICHUs TTOITOTOBKHU.

[Tpodeccuonanbublit cranaapt 26.006
«Crenuanuct mo pa3padoTke
HAaHOCTPYKTYPHUPOBAaHHBIX
KOMITO3UIIUOHHBIX MaTEPHAJIOBY,
YTBEPKICHHBIN IPUKAZOM
MuHucTEepCcTBa TpyJa U CONUATBHON
3amuThl Pocculickont @enepanuu ot
08.09.2015 No 604n.

A: JlaGopaTopHO-aHATUTHIECKOE
COIIPOBOKICHUE pa3pabOTKH
HAaHOCTPYKTYPHUPOBaHHBIX
KOMITO3UILIMOHHBIX MaTEepPHUaJIOB (YpPOBEHD
KBaTHUKAIIN — 6)

B: Hay4no-texHuueckas pa3paboTka u
METOINYECKOE CONPOBOKICHHUE B




IPOEKTUPOBAHUU YacTHLl, HAHOIUIEHOK U U cepTU(PUKALMOHHBIE | 00JIACTH CO3MaHUs
BBICOKOTEXHOJOTUYHBIX HaHOCHUCTEM; VCIIBITaHUS HaHOCTPYKTYPUPOBAHHBIX
IPOLECCOB B COCTaBE | - BCE BUJIBI IK-2.3 Brnageer KOMIIO3UIIMOHHBIX MaTEPUAIOB
NEPBUYHOTO  MPOEKTHO- | UCCIEA0BATENIBCKOTO, OCHOBHBIMH MeToJaMH | (YpOBEHb KBaJIM(pUKaUU — 6)
TEXHOJIOTMYECKOI0  MJIM | KOHTPOJIBHOIO U KOMIIJIEKCHBIX [Tpodeccuonanbusiit cranaapt 40.104
HCCIIEI0BATENBCKOrO HCIIBITATEIBHOTO HCCJIEI0BAHM, «Crenuanuct no U3MEpPEHUI0
NOJIpa3eJICHNU. o0opyoBaHus, UCIIBITAHUHN U apaMeTpoB U MOJU(HUKAIIMYA CBOWCTB
AHAJTUTUYECKOMN JUAarHOCTHKU HaHOMAaTEpPHAJIOB U HAHOCTPYKTYP»,
arrmaparypsl, MaTepUaoB, U3JICIHA U | YTBEPXKIACHHBIN IIPUKA30M
KOMIIBIOTEPHOE MPOIECCOB UX MuHucTepcTBa Tpy/1a U COLMAIBHON
MPOrpaMMHOE 0OecTieueHuE NIPOU3BOJCTBA, 3amuThl Poccuiickon @enepanuu ot «7»
TU1s1 00paboTKH 00paboTKu 1 ceHTs10pst 2015 1. Ne 593H.
pe3yiIbTaTOB M aHAJIM3a Mo U UKaImH, C: CoBepllieHCTBOBaHUE MTPOLIECCOB
MTOJIyYEHHBIX JaHHBIX, BKJIIOYAsl CTAaHIAPTHBIC | U3MEPEHUH MapaMETPOB U
MOJIETTMPOBAHUS IPOLIECCOB U cepTU(HMKAIMOHHBIC | MOAU(UKAIIMY CBOMCTB
CHUHTE3a U (PU3UKO- WCIIBITaHUS HaHOMAaTepHaJIOB U HAHOCTPYKTYP
XMMHYECKHUX CBOMCTB (ypoBeHb kBaM(pHUKAITIHN — 6)
HaHOMAaTEpHaJIOB.
3. cbop u  aHamU3 | - OCHOBHBIC tunsl | IIK-3 Criocoben IIK-3.1 3naer Amnanus TpeboBaHuil K
JTAHHBIX 0 | HAaHOMaTEPHAJIOB U | IPUMEHATH OCHOBHbIE (PU3UKO- npodeccnoHaTbHBIM KOMITETEHIUSM,
CYLIECTBYIOIIUX THUIMAX M | HAHOCUCTEM OCHOBHBIE THUIIBI XUMHYECKHE, MPEABSIBISEMBIM K BBITYCKHUKAM
MapKax HaHOMATEepUaJIOB | HEOPraHUYECKOU HAaHOMAaTEPHAJIOB U | SKCIUTyaTallHOHHBIE U HaIlpaBJI€HUs MMOATOTOBKH HA PHIHKE
U HAHOCHCTEM, ux | (METalsIn4ecKux U | HAHOCUCTEM TE€XHOJIOTUYECKHE Tpyaa, 000011eHne 3apyOeKHOTO OTIbITA,
CTPYKType M CBOMCTBaX | HEMETaNINYECKUX ) Y | HEOPTaHUYECKOW U | XapaKTEePUCTUKU MIPOBEACHUS KOHCYJIBTALMI C BEAYLIUMU
IPUMEHUTEIBHO K | OpraHn4ecKou OpraHUYECKON HaHOCTPYKTYPUPOBAaHH | paboTonaTensiMu, 00beIMHEHUSIMU
PELICHUIO TOCTABJIEHHBIX | (TOJUMEPHBIX, NPUPOJBI, BKIIOYAs | bIX MAaTEPHAJIOB paboTonaTenel oTpaciu, B KOTOPOi
3a/a4 C MCHOJIb30BAHUEM | YIJIEPOJIHBIX) IPUPOJIbI, | HAHOIUIEHKH U BOCTPEOOBAHBI BBITYCKHUKH B paMKax
0a3 JTAHHBIX U | TBEpPJBIE, KUJKHE, | HAHOCTPYKTYpPHUpPOBA HaIlpaBJIE€HUS MOATOTOBKH.
JUTEPATyPHBIX reiaeoOpasHsIe, HHBIE [TOKPBITHS,
HMCTOYHUKOB; a’pO30JIbHEIE, BKJIIOYasl | BJIaJICET HAaBBIKAMU [Tpodeccuonanpusiii crangapt 26.006
4. yyactue B paboOTe | HAHOIICHKH U | BBIOOpa Takux «Crienuanuct no pa3zpadoTke
TPYNIbl  CHEHHAIMCTOB | HAHOCTPYKTYPUPOBAHHBIE | MAaTEPUATIOB IS HaHOCTPYKTYPUPOBAHHBIX




npu BBIINMOJIHCHUH

9KCIEPUMEHTOB,
MPOBEJICHUIO PAcueTOB M
00paboTke ux
pE3yIbTaTOB o
CO3JIaHMIO,
WCCIICIOBAHUIO U BBIOOPY
HaHOMAaTEepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCILTYaTallMOHHBIX
XapaKTEPUCTHUK c

MOMOIUIbIO0 KOMITJIEKCHOTO
aHaiM3a CTPYKTYpPBl |
(bU3UKO-MEXaHUYECKHX,
KOPPO3UOHHBIX M APYTUX
CBOWCTB, YCTOMYMBOCTU K
BHEIITHUM BO3JICHCTBUSIM;
5. cbop Hay4YHO-
TEXHUYECKON
uHpopmaruu o
TEMaTUKE IKCIEPUMEHTOB
JUIS COCTaBJICHUS
0030pOB,  OTYETOB |
Hay4yHBIX  IyOnMKaiuii,
y4acTHE B COCTaBICHUH
OTYETOB 1o
BBITIOJTHEHHOMY 33/IaHHUIO.

MOKPBITHS;
- TIPOIIECCHI MOJTYYCHUS,
o0paboTku u
MoauuKaIu

HaHOMAaTEpHAaJIOB, BKJIIOYAs
HaHOCTPYKTYPHBIC TUUICHKH
Hu MTOKPBITHS,
noy(haOpuKaToB,

3arOTOBOK nerajien Hu
H3ICIMH Ha WX OCHOBE, a

TaKXKC TCXHOJIOTHYCCKHEC

MpoIecchl € y4acTHUEM
HaHOCprKTypI/IpOBaHHBIX
cpen;

- HOPMaTUBHO-
TeXHUYECKas
,Z[OKYMCHTaI_[I/IH U CUCTCMBbI
cepTuduKaIuu
HAaHOMATEPHUAIIOB U
W3JICTUIA Ha MX OCHOBE,
HpOTOKOHBI Xoaa u
pe3yabTaToOB
OKCIIEPUMEHTOB,
JIOKYMEHTAITUS 110 TEXHUKE
0e30ImacHOCTH U
0€e30IacHOCTH
KHU3HCACATCIIBHOCTU.

3aJJaHHBIX YCIIOBUI
AKCIUTyaTalluu C
y4eToM TpeOOoBaHUIA
TEXHOJIOTHIHOCTH,
SKOHOMUYHOCTH,
HaJCKHOCTH U
JIOJITOBEYHOCTH

KOMITO3UILIMOHHBIX MaTEPHUAJIOBY,
YTBEPKICHHBIN TPUKA30M
MuHucrepcTBa Tpy/1a U COLMAIBHOU
3amuThl Poccuiickont denepanuu ot
08.09.2015 No 604H.

A: JlabopaTopHO-aHATUTHIECKOE
COIIPOBOKICHUE Pa3pabOTKH
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UILIMOHHBIX MaTepHUaJIOB (YpPOBEHD
KBaTMUKAIIN — 6)

B: Hay4Ho-texuuueckas pa3paboTka u
METOANYECKOE COITPOBOXKICHHE B
00J1acTH co3AaHus
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPHUaJIOB
(ypoBeHb kBanmuduKaIum — 6)
[Tpodeccuonanbusiit cranaapt 40.104
«Crenuanuct 1o u3MepEeHUI0
napaMeTpoB U MOJAU(HUKAIIMYA CBOWCTB
HaHOMaTEpHAJIOB U HAHOCTPYKTYP»,
YTBEPKICHHBIN TPUKA3Z0M
MunucTepcTBa TpyJa U CONUATBHOM
3amuThl Poccuiickont @enepaunu ot «7»
ceHTsa0ps 2015 . Ne 593H.

C: CoBepI1eHCTBOBaHUE MPOLIECCOB
W3MEpPEHHI TapaMeTpoB U
MOIU(HUKAIIIN CBOWCTB
HaHOMaTepHaJIOB U HAHOCTPYKTYP
(ypoBeHb kBasupukauu — 6)




B pe3ynbrare u3yueHus: AMCUUILTUHBI CTYJEHT OakajaBpHuara JOKEH:

3unameo:

- MoaudUKaIMu YIrJIepoaa, CTPYKTYpy M CBOWCTBA YIJIEPOJHBIX HAHOMATEpPHAJIOB,
BO3MOKHOCTH MX MCITOJb30BaHUS;

Ymemn:

- WUCNIONB30BaTh pPA3IMYHBIE UCTOYHUKUA WHGOPMAIMU JIA TOJNYUYEHHUs CBEACHHHA O
HOBEHIITNX MCCIICIOBAHUAX B 00JIACTH YIIIEPOIHBIX HAHOMATEPHAJIOB;

- KPUTHYECKH aHAIM3UPOBATHh HAYYHBIC ITyOJIMKAIIUH,

Bnaoemy:

- HaBBIKAMH MOATOTOBKH aHATUTHYECKUX 0030pOB COBPEMEHHON HAYYHOH JINTEPATYpPhI
B 00J1aCTH YTIEPOJIHBIX HAHOMATEPUAIIOB B YCTHOM M MUCEMEHHOM popme.

3. OFBEM JUCHUILINHBI U BUJIbl YYEBHOMN PABOThHI

O0beM THCHMILINHBI
Bun yueOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJIe B GopMe MPAKTHYECKOH NMOATOTOBKH 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,89 32 24
B TOM 4HcIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCIe B popMe MPAKTHYECKON OATOTOBKU - - -
CamocTosiTesibHasi padora 2,22 80 60
KonTtakTHas camocrosiTenbHas pabota 227 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI ’ 79,8 | 59,85
Bua koHnTpoJs: 3auer




4. COAEP) KAHUE JUCIIUITJINHbI

4.1. Pazgenapl IMCHMILIMHLI U BUABI 3AHATHN

= AKkazeM. 4acoB
= Pasjien AUCIUILITHHBL BT.4.B BT.4.B
Z A A Bcero dopme np. | Jleknun H;;ix dopme np. pgng.a
MOJT. MOJT.
Knaccndukanus yriiepoJHbIX HAHOCTYKTYP. 36 ) 14 6 ) 16
HanotpyOku u ¢y iiiepeHbl
1.1 | Beenenue. Knaccudukanus YTIIEPOIHBIX 10 ) 4 ) ) 4
HAHOCTPYKTYP
1.2 | Yruepoaubie HaHOTPYOKH 14 2 6 2 2 6
1.3 | Oynneper 12 - 4 2 - 6
KoMmno3uTsl Ha 0CHOBE yIJIepOAHBIX
HaHoMaTepuaJioB. Heyriiepoanbie HaHOTPYOKH. 44 2 18 10 2 16
I'padgen. Hanoanma3s
2.1 | I'paden 10 - 4 2 - 4
2.2 | Hanoanwma3s 12 - 4 2 - 6
2.3 | KoMno3uTsl, coaeprKaliye yriepoaHble MaTepHallbl 14 - 6 4 - 4
2.4 | Heyruepoausle HAHOTPYOKH 8 2 4 2 2 2
Pedepar 12 - - - - 12
IToaroroBka K 3auery 16 - - - - 16
Bcero yacos 108 4 32 16 4 60




4.2 Conepxxanue pas3aejioB QM CIUATIINHbBI

Pazgea 1. Knaccudukanus yriepoaHbix HAHOCTYKTYP. HaHoTpyOKH M (pyJLiiepeHbl

1.1 Beegenne. Kinaccudgukanust yriepoaHbiX HAHOCTPYKTYp

AnnotponHble Monudukanuu yriaepoaa OCHOBHBIE TOHSTHS KBAHTOBOW XHMHH.
I'uOpuauzanyst aToMHBIX opOuTaseli u MHOrooOpasue auIOTPONHBIX MoAM(UKALUK U
XUMUYECKHX COCAMHEHWH yriepoaa. AnmMa3 u ankanbl. ['padut, rpadeH, apeHbl, alKeHBI,
KapOuH, ankuHbl. CMeIIaHHbIe U TIPOMEXYTOUYHBIE aJUIOTPOIHbIE MOIU(PUKAIIMH YIIIEpPOa.

1.2 Yruepoanble HAHOTPYOKH

HcTopus OTKpBITUS YIIIepOIHBIX HAaHOTPYOOK. [ToHATHE OHOCTEHHBIX U MHOTOCTEHHBIX
yraepoAHbIX HaHOTPYOOoK. MHpopmanust 00 ux cTpoeHun u MeTojax noaydeHusi. CTpyKTypHbIe
cBOMCTBA. XMPaAIbHOCTh HAHOTPYOOK. OJEKTPOHHBIE CBOMCTBa HAHOTPYOOK. DJIEKTPOHHBIE
CBOMCTBa TPa(UTOBON IUIOCKOCTH. MEXaHHYECKHE CBOMCTBA. YTNPYTHE CBOMCTBA YIJICPOIHBIX
HAaHOTPYOOK.  DJIEKTpPOMEXaHMYECKHEe  CBOWCTBA  YIJIEpOIHBIX  HaHOTpYOok. [lonsTue
xupanbHOocTU. OOCYXKIeHHE B3aMMOCBS3M XHPATbHOCTH U (PU3NYECKUX CBOMCTB YTIIEPOJIHBIX
HaHOTPYOOK. [IprMeHeHue yriepoaHbIX HaHOTPYOOK. TOKCMUHOCTH HAHOTPYOOK.

1.3 ®ysiepen

Hctopus otkpsiTus ¢yiepeno. Kiactepsl yriaepoaa. YcraHoBka u MeToAauku Pudapna
Cwmommu. Otkpeitus bakmuncrepa ®@ynnepa. Ilonsitue o dymnepenax. Teopema Diinepa u
CTPYKTYpa MOJEKyd (ynaepeHoB U YIJIepOJHBIX HAHOKIACTEpoB, (ymepeHonono0HbIe
CTPYKTYpPhl B JKMBOH TIpuUpoae. YTIeponaHble Kiactepbl (ymiepouaHoro tumna. CHHTE3,
Mo (pUIIUPOBAHKE, UCTIONB30BaHUE (YIUIEPEHOB.

Pazgen 2. Kommo3uthbl Ha OCHOBE YIJIEPOAHBLIX HaHoMmaTepuasaoB. Heyriepoanbie
HaHOTpYOKH. I'padpen. Hanoanma3s

2.1 I'paden

[Tonsarus rpadurta, rpadena, okcuna rpadeHa, cTpoeHrue U 0coOble CBOHCTBa rpadeHa.
Xumuaeckoe wmomuduimpoBanue rpadena. «I'padeHoBas» dIEKTpOHUKA. MHOTOCIONHBIHA
snutakcuanbuelii  rpadgen (MEG). Crpykrypa, 3JIeKTpHUUYECKHE CBOWCTBA, MEXaHUYECKHE
CBOMCTBA, BOBMOYKHOCTH IPUMEHEHUS B 3JIEKTPOHUKE

2.2 Hanoanmas.

[TonsaTss HaHOanMMa3za, CTpOEHHWE M OCOOBIE CBOWCTBA HaHOAIMa3za. | eXHOJIOTHS
IIOJIy4YEHUsl JI€TOHALMOHHBIX HaHoaiaMma30B. OuMCcTKa HAHOAIMa30B OT INpumeceil. Metoasl
KOHTPOJIS CTEMEHN YMCTOTHI JETOHAIIMOHHBIX HaHoanMmasoB ([IHA). [Tomydenne HaHOATIMAa3HBIX
cycnensuit. Ctpykrypa JHA. [Ipaktuueckoe ucnons3oanue JJHA.

2.3 Komno3uThbl, copep:kaime yrjiepoaHblie MATepHaJbl

Marepuansl W KOMIO3MTHI Ha OCHOBE YIJICpPOAHBIX HaHOTpYyOOok. Ilommmepst u
KOMITO3UTHBIE MaTe€pUalbl HA OCHOBE JIPYTUX YIJIEPOJHBIX HAHOCTPYKTYP.

2.4 HeyriepoaHnbie HAHOTPYOKH.

[TonsiTe HeyraepoaHbIX HAHOTPYOOK. (MDYHKIIMOHAIBHBIE CBOMCTBA M MPAKTUYECKOE
UCIIOJIb30BaHUE PA3IMYHBIX HEYTJIEPOJAHBIX HAHOTPYOOK.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

Ne B pe3ynbprare 0CBOCHUS JUCLUIUIMHBI CTYICHT JIOJKEH: Pasl/:[ el Pasz/:[en
3HaTth:
1 |- wmomubukanmm yriepona; + +
2 |- CTpYKTypy M CBOMCTBA yIJIEpOJIHBIX HAHOMATECPHAJIOB; + +
3 |- BO3MOXHOCTH MX HCIIOJIb30BAHUS YTICPOAHBIX HAHOMATEPHUAJIOB, + +
YMmersb:
4 | HCTIONB30BATh PA3NUYHbIe UCTOMHUKH uH(pOpMalMU JUIsl TOJYYeHHs] CBEJACHUNM O HOBEHIIMX HCCIIEJOBAHUSIX B n n
00J1aCTH YTIepoIHBIX HAHOMATEPUAJIOB,;
5 |- -KpUTHYECKH aHAJM3UPOBATh HAYYHBIC MyOJIHKAIIHH; + +
Baaners:
¢ |~ HaBbIKaMH IOATOTOBKH aHATUTHICCKHX 0030pOB COBPEMEHHOHM Hay4HOH JHUTEpaTypbhl B OOJACTH YIIEPOTHBIX ) "
HAaHOMAaTEPHAJIOB B YCTHOM M MUChbMEHHOM (hopme.

B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT H0JIKEeH NPHOOpecTH cieayrmme npogeccCuHoHaIbHbIEe KOMIIETEHIHMH 1
JOCTHKEHUS:

HHIAKATOPbI UX

Kox u HaumeHoBaHue nHankaropa pocruxenus [K

Kox m nanmenosanue IIK

IIK-2 Crniocoben IIPUMEHSITh HaBBbIKU
HCITOJIE30BaHUS MPUHLIUIIOB n METOJINK
KOMIUIEKCHBIX  HCCIICIOBAaHWM,  WCHOBITAHUHA U
JIMarHOCTUKY MaTEpUaliOB, U3JIEJIUA U TTPOLIECCOB UX
MPOU3BOJCTBA, O0OpabOTKM W  Moaudukarmw,
BKJIFOYAs CTaHAApTHBIE W  CepTU(PUKAIMOHHBIE
HCIIBITAaHUS

IIK-2.1 3Haer OCHOBHbIE TMPUHLUUIBI U  METOJUKHU
KOMIUIEKCHBIX HCCICIOBAHUM, WCHBLITAHHUH M JUArHOCTHUKU

MaTepHAJIOB, M3JAEJIUA M TPOLECCOB HX IPOU3BOJICTBA, + +
00paboTku © MoauUKAIlMU, BKJIIOYas CTaHAAPTHBIE W
cepTU(UKAIIMOHHBIC UCTIBITAHUS

IIK-2.2 VYmeer TpUMEHATh  HABBIKM  KOMIUJIEKCHBIX

WCCIICIOBAHUM, HCIBITAHUM W JUArHOCTUKU MaTepHUaloB,

M3/IIMA M TIPOIIECCOB WX IMPOM3BOJICTBA, OOpabOTKH U + +

MoU(UKAIINK, BKIIOYas CTAaHIAPTHBIE U CePTH(PHUKAIIMOHHbIE
UCIIBITaHUS
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IIK-2.3 BiaageeT OCHOBHBEIMH METOJaMH KOMILJIEKCHBIX
WCCIICIOBAHUM, HCIBITAHUNA W JUArHOCTUKU MaTepHUaloB,
M3/IIMA W TIPOIIECCOB WX IPOM3BOJCTBA, OOpabOTKH U
Moau(UKAINY, BKIIOYAs CTAaHAAPTHBIC U CEPTU(DHUKAIIMOHHEIC
HUCITBITAaHUS

10

IIK-3 CrocobeH MNpUMEHSATh OCHOBHBIC THUIIBI
HAHOMATEpHAJIOB U HaHOCHCTEM HEOPTaHUYECKON U
OpPraHMYECKON MNPUPOJBI, BKJIIOYAas HAHOIUIEHKU H
HAHOCTPYKTYPUPOBaHHbIE  TOKPBITHS,  BIAJEET
HaBBIKAMHU BBIOOpA TaKUX MAaTEPHUAJIOB IS 3aJJaHHBIX
YCJIOBHM OKCIUTyaTalldd C YYeTOM TpeOoBaHUM
TE€XHOJOTMYHOCTH, 3KOHOMUYHOCTH, HAJE€XKHOCTU U
JOJITOBEYHOCTH

IIK-3.1 3Haer OCHOBHBIE (U3UKO-XIMUYECKHE,
HKCIUTyaTallHOHHBIE M TEXHOJOIMUYECKUE XapaKTEPUCTHKH
HAaHOCTPYKTYPUPOBAaHHBIX MaTepUaloB
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

No Ne paznena o
TeMbl MPaKTUYECKUX 3aHATHN Yacsl

/I | JUCLAILUINHEI

1 1.2 OnHOCTEHHBIE 1 MHOTOCTEHHBIE YIJIEPOIHbIE HAHOTPYOKH. 4

2 1.2 CBoiicTBa yriepoAaHbIX HAHOTPYOOK 2

3 1.3 CunTes, Moau(pUIIMPOBaHUE, HCTIOIB30BaHNE QYIITIEPEHOB. 2

4 2.1 Crpoenue u ocoOble CBOHCTBaA rpadeHa 2

5 2.2 Ctpoenune u 0coObIe CBOWCTBA HAHOATIMAa3a 2

6 24 OyHKIHUOHAIBHBIE CBOMCTBA M IPAKTHYECKOE MCIIOJIb30BaHUE 4

] pa3IMYHBIX HEYIJIEPOAHBIX HAHOTPYOOK

6.2 JlabopaTopHble 3aHATHS

BrimonHeHne 1ab0paTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuaa,
U3y4aeMOro B JUCHUIUIUHE «OCHO8bI MEXHON02UU Y21ePOOHBIX HAHOMAMEPUAN08» HE
IPEIYCMOTPEHO.

7. CAMOCTOSATEJBHASA PABOTA

CaMocrosiTenbHasi paboTa MPOBOAUTCS C LETBI0 YIIyOJIeHHs] 3HAaHUN 10 TUCIUIUINHE U
MpeyCMaTpUBACT:

— O3HaKOMJICHHE U MPOPabOTKy PEKOMEHIOBAaHHOU JIUTEPATYPHI, pabOTy ¢ 3JIEKTPOHHO-
OMOJIMOTEYHBIMH CHCTEMaMH, BKIIOYas TEpPEBOJbI MyONMMKAaMK W3 HAyYHBIX JKYPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIOCEIIEHUE OTPACIEBBIX BHICTABOK M CEMHUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIMHBL;

— TOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO MaTepuaty JEKIIMOHHOTO Kypca.

[TnanupoBaHNEe BPEMEHUM Ha CaMOCTOSTEIbHYIO paboTy, HEOOXOIUMOTO HAa H3y4YCHHE
JTUCIUTIIMHBI, CTYJCHTaM JIydIlleé BCErO OCYIIECTBISATh Ha BECh TMEPUOJ H3yUCHUS,
npelycMaTpuBasi IPU 3TOM PETYISIPHOE MOBTOPEHHUE MPOWIEHHOTO Marepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBI Ha JICKIUAX, HEOOXOAMMO PEryspHO OIMOJHITh CBEICHUAMH U3
JUTEPATypHBIX HCTOYHHMKOB, IMIPEACTaBICHHBIX B pabodeil mnporpamme. Ilpu pabote ¢
YKa3aHHBIMH HMCTOYHHUKAMHU PEKOMEHIYETCS COCTaBJIATh KPAaTKUM KOHCIEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOTpadUUECKUX TaHHBIX HCTOYHUKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMA JUCIIUAITJIMHDbI

CoBoKymHasE OIEHKAa [0 JAWCIMIUIMHE CKJIAJBIBACTCS W3 OLEHOK 3a BBHIOJIHCHNE
KOHTPOJILHBIX paboT (MakcuMasibHas oneHka 60 6aiioB), pedepaTHBHO-aHATUTHYECKUX padoT
(MakcuManbHas oreHka 40 6aJoB).

8.1. IIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.

Ha npaktuueckux 3aHATUAX NMPELyCMOTPEHO 2 00s3aTeabHbIX JOKIaaa. MakcuManbHas
OLIEHKa 3a OJIMH JIOKJIaJ cocTaBiseT 20 6ayuioB, BCero 3a JOKIaabl mpexycMoTpeHo 40 6anos.
N3yueHne qUCIUTIIMHBI 3aKaHYUBAETCS OJTOTOBKOM M 3aIIUTON pedepaToB.
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IoaroroBka u 3ammra pedepara

[ToaroroBka u 3amuTa pedepara BKIOYAECT B ceOsl MOWCK U JACTATbHBIA aHAIU3 OJHOTO
WCTOYHHMKA HaydyHOW wWH(pOpManuu (HaydHOW CTaThW WJIM TAaT€HTa) MO HW3YYCHHUIO CBOMCTB
YIACPOJHBIX HAHOMATEPUATIOB W WX MPUMEHEHHIO. AHATU3UPYETCS aKTyallbHOCTh PaOOTHI,
ONMCAHHOI B CTaTh€ WJIM MATEHTE, MePCHEKTUBHOCTh HANpPAaBJICHUS, TOCTOMHCTBA, HEJOCTATKHU,
MpaKTUYeCcKasi 3HAYMMOCTh M BO3MOXKHOCTH BHeJIpeHHs. MakcuMasbHas olleHKa 3a pedepar — 20
6amoB. O0beM pedepara cocTaBisieT 2-3 CTpaHUIIB.

[Tnan pedepara Mo Hay4HOU CTaThe WIM MATEHTY.

1. AKTyanbHOCTh

2. Yto cnenano

3. JlocTonHCcTBA (HOBBIE TIOJXO/Ibl, ODUTHHAJILHBIE METO/Ibl, UHTEPECHBIEC PE3YIbTATHI)

4. HenocraTtku

5. IlpakTrueckas 3HaYUMOCTb U BO3MO>KHOCTh BHEIPEHUS

6. Ouenka

Jns 3anmuThl  pedepaTa HYKHO: TPEJOCTaBUTh OpPUTMHAN CTaTbU WJIM TATeHTa
(pacmiedaraHHbIif), TEKCT pedepaTa B COOTBETCTBHH C IUIAHOM, CIENATh OKJIAJ U OTBETUTH Ha
BOIIPOCHI.

IIpuMepHBIe TEeMbI 10KI2/10B

Pa3nea 1. Knaccupuxkanus yriepoasbix HAaHOCTYKTYyp. HaHoTpyOku u ¢yniiepeHsl

1. OmHOCTEHHBIE YTIIEepOIHbIE HAHOTPYOKH . CTPOCHHE U METOIbI TTOTYUCHUS.

2. MHorocTeHHbIe yTiaepoaHble HAHOTPYOKH . CTpOEHUE U METOMABI ITOTYUEHHUS.

3. Tlpupoja XMMHUYECKOH CBSA3M B HAaHOTPYOKAaX U OCHOBHBIC OTJIMYHMS OJHOCTEHHBIX W

MHorocteHHsix YHT.

4. @ynnepen. CtpoeHue u nmoxydeHue QyiepeHoB.

5. TlepcrieKTUBBI XMMUYECKOTO MOAM(PHUIMPOBAHUS (PyIIepeHOB

6. IlpakTuyeckoe UCToJib30BaHUE (YILIEPEHOB.

Pa3znea 2. KoMno3uTsl Ha OCHOBe YIJIEPpOJHBIX HaHoMmaTepuayioB. Heyriepoanbie
HaHOTPYOKHU. I'paden. Hanoanmas

1. I'paden. ITonstus rpadurta, rpadena, okcuaa rpadeHa, CTpoeHHE U 0COObIE CBOHCTBA
rpageHa.

2. Xummnueckoe MOIu(ULIUPOBAHNUE U IPAKTHUECKOE UCIIOIb30BaHKe rpadeHa.

3. Hanoanmas. [lonsaTus HaHOaIMasa, CTPOCHUE M 0COOBIE CBOMCTBAa HAaHOAIMA3A.

4. Tlony4yeHue U MPAKTUYECKOE UCIIOJIB30BaHUE HAHOAIMA3A.

5. Moayns IOnra u 3akon Xomna - Iletya. Mexanudeckue CBOMCTBA HAHOCHCTEM.
[IpuMeHeHne MaKpOCKOMMYECKUX (OOBIYHBIX ) 3aKOHOB MEXaHUKH K HAHOCHCTEMaM.

6. Heyrnepoansie HaHOTPYOKH. [loHSATHE HEYTIIEPOIHBIX HAHOTPYOOK.

7. OYHKUUOHAJIBbHBIE CBOWCTBA W  MPAKTUYECKOE  HCMOJb30BAHUE  PA3ITUYHBIX

HEYTJIEPOIHBIX HAHOTPYOOK.

8. HanoBuckeps! (HuTeBuanble HaHOKpUCTaILTB, HHK). PasHoBuaHOCTH HaHOBHUCKEPOB.
[TonydyeHne HaHOKPUCTAJIIOB.

9. T'erepocTpykTypsl Ha OCHOBE HaHOKpHCTa/UIOB. HaHoBuCKkepsl (ennepena.
[ToTennuanpsHOE MPUMEHEHNE HAHOBUCKEPOB.

8.2. I[IpuMepsl KOHTPOJIBLHBIX BOMPOCOB /IJIl TEKYIEr0 KOHTPOJIsI 0CBOECHHS THCIIUIITHHBI

JIist  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 3 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJIBHON paboTe MO KaXIOMy pa3lelly M HTOTrOBas KOHTpPOJIbHAas paboTa MmO BceM
pasznenam). MakcuMalbHast OlleHKa 32 KOHTPOJIbHBIE paboThI cocTaBisieT 20 0aIoB 3a KaXkIylo.

13



Pazgen 1. Ilpumepnl BONpPocoB K KOHTPOJbHOH padore Ne 1. KonrpoabHasi padora
COJEePsKUT 2 Bompoca, no 10 6an10B 32 Bompoc.

1. Knaccudukarust yriepoaHbix HAHOCTPYKTYp. ['mOpuamn3amus aToMHBIX OpOuTaleil u
MHOT000pa3ue auIOTPOITHBIX MOAN(MUKAIIUI U XUMUIECKUX COCTMHEHUN YTIIepoaa.

2. Tlomyuenue dymnepenoB. Meron B. Kperumepa. Ilomyuenue ¢ysmiepeHOB u3
KUJKOKpUCTAUTMYECKOW Me3o(ha3el. Meton pacnbuieHus rpaduta. MeToasl OYUCTKH H
JNETCKTUPOBaHUs (QyIIICPEHOB.

Paznean 2. IlpuMepbl BONpPoOCOB K KOHTPOJIbHOW padore Ne 2. KonrtposbHasi padorta
CO/IepP:KUT 2 Bompoca, no 10 6a,s10B 3a Bompoc.

1. Jedexter B rpadene. Uckaxenuss rpadeHoBoro gucta. CTpykTypa,
ANEKTPOPU3NIECKUE CBOWCTBA, MEXaHUYECKUE CBOWCTBA.

2. Ouymctka HaHOAIMa30B OT IpuMeceil. MeToabl KOHTPOJISI CTENEHH YHUCTOTHI
NeToHaUMOHHBIX HaHoanMa3oB ([HA). Ilomydyenue HaHoanMasHbIX cycneH3uil. CTpykTypa
JHA. TIpakTrueckoe ucrnoab30BaHUE.

IIpumepsl BONPOCOB K KOHTPOJbHOI padore Ne 3. KontpoubHasi padora coaep:Kut 2
Bonpoca, no 10 6a;110B 32 Bonpoc.

1. I'pacen. [Tonsarus rpaduTta, rpadena, okcuna rpadeHa, CTpoeHHe U 0coOble CBOWCTBA
rpadena. 30HHas CTPYKTypa rpadena.

2. Jlebextst B rpadene. Mckaxenus rpadenoBoro nucrta.  CTpykrypa,
3JIEKTPOPU3NIECKIE CBOMCTBA, MEXaHHMYECKUE CBOMCTBRA.

3. Xumudeckue cBoiicTBa rpadena. MoaudunupoBanue rpadena.

4. Ilpumenenue rpadena u ero mpou3BoAHBIX. [IpoBoguMocTs Tpadena. «I'padeHoBas»
AIIEKTPOHMKA. MHOTOCIONHBIN dnuTakcuanbhelil rpader (MEG).

5. Metonsl monydeHusi rpadeHa u ero anamoroB. Meron Hosocenopa. Ilomydenue
rpapeHa U3  HAHOTPYOOK, OKHCIeHHOTo rpadura. ['paduruzanmsi  MOBEPXHOCTU
MeTaiioB.OcaxaeHne TpadUTU3UPOBAHHBIX CJIOEB HpPH TEPMOpACHale YIIepoACcOoaepKaINX
ra30B Ha MOBEPXHOCTH METAJUIMYECKUX 00pa3LIOB.

6. Metonb xapakrepuzanuu rpadena: KP — cnekrpockonusi, ckaHUPYIOIasi TyHHEIbHAs
MHUKPOCKOIIHS, aTOMHO-CHUJIOBAsi MUKPOCKOIIHS, TUHAMHYECKOE PACCESIHUE CBETA.

7.JloHaTHs HaHOaIMa3a, CTPOCHHE M OCOOBIE CBOMCTBA HaHOAIMa3za. |EeXHOJIOTHS
MOJTyYeHUs JETOHAIITMOHHBIX HAHOATIMA30B.

8. OuncTka HaHOAIMA30B OT IpuMecel. MeToabl KOHTPOJS CTENEHU YHCTOTHI
NeToHaUMOHHBIX HaHoanMa3oB ([HA). Ilomydenue HaHoanMasHbIX cycneH3uil. CTpykTypa
JHA. TIpakTrueckoe ucrnoab30BaHUE.

9. Heyrnepongusie HaHoTpyOku. Kraccudukamuss HEyriepoIHbIX HAHOTPYOOK.
OyHKIMOHATIbHBIE CBOMCTBA U IPAKTHUECKOE HCIOIb30BaHIE HEYTIIEPOAHBIX HAHOTPYOOK.

10. HanoBuckeps! (HuTeBuiHbie HaHOKpUcTaLibl, HHK). PasHoBugHOCTH HAHOBUCKEPOB.
[Toyuenne HHK. I'etepoctpykTypsl Ha ocHoBe HHK. HanoBuckeps! demnepena.

10. Yrnepoauele HaHOTPYOKHM . IIOHSTHE OFHOCTEHHBIX  YIVIEPOAHBIX HAHOTPYOOK,
uHpopmanua 00 UX CTPOEHHMH U MeTofax mnonydeHus. OOcykIeHue MPUPOJbl XUMHUYECKON
CBSI3U B HAHOTPYOKAX U OCHOBHBIX OTIIMYHUI OJHOCTEHHBIX X MHOTOCTeHHBIX YHT.

11. VYraepomusie HaHOTPYOKH . [IOHATHE MHOTOCTEHHBIX YIIEPOIHBIX HAHOTPYOOK,
uHpopManusa 00 UX CTPOSHUH U METO/AaX MOIYy4SHHS.

12. ®ymnepen. [lonstue dymiepena, ctpoenue u noiaydenue gymiepenoB. OOCyxaeHNE
NEPCHEKTHB XUMHUECKOT0 MOIU(PHUIIMPOBAHUS U MIPAKTHYECKOTO UCTIONB30BAaHUS (PYIJICpPEHOB.

13. I'paden. [MonsTus rpadura, rpadena, okcuaa rpadeHa, CTpoeHHE U 0COObIE CBOMCTBA
rpadeHa. XumMuueckoe MOJU(PHUIMPOBAHUE U IPAKTUIECKOE UCIIOIb30BaHKE TpadeHa.
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14. Hanoanma3. IloHsTHus HaHOanMma3za, CTpOEHHE W OCOOBIE CBOWMCTBA HaHOAJIMas3a.
[Tonyuenue n mpakTUYECKOE UCIIOIB30BAaHUE HAHOAIMA3A.

15. Moayns IOnra u3akon Xosna - Iletua. Mexanuyeckue CBONCTBA HAHOCHUCTEM.
[IpumeHeHre MaKpOCKOMMYECKUX (OOBIYHBIX ) 3aKOHOB MEXAHUKH K HAHOCHCTEMaM.

16. Heyrnmeponubeie HanoTpyOku. [loHsTHE HeyrieponHbIX HaHOTPYOOK. OOcCykIeHue
(YHKIIMOHATBHBIX CBOWCTB M MPAKTUYECKOTO WCIOIB30BAHUS PA3IMUHBIX HEYTJIEPOIHBIX
HaHOTPYOOK.

17. HanoBuckepsl (HuTeBuiHbIe HaHOKpUCcTaLibl, HHK). PasHoBugHOCTH HAHOBUCKEPOB.
[Tomygsenue HHK. T'erepoctpyktypet Ha ocHoBe HHK. HanoBuckepsr ¢dennepena.
[ToTenuuansHOE NPUMEHEHUE HAHOBUCKEPOB.

@OHJ| OLEHOYHBIX CPEACTB NMPUBEIACH B BUJE OTICIBHOIO JOKYMEHTA, SBISIOLIETOCS
HEOTHhEMJIEMOI YaCThI0 OCHOBHOW 00pa30BaTeIbHONW MPOTPaMMBI.

9. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCIHHUIIJINHBI
9.1. Pekomenayemas aureparypa
A. OcHoBHas1 JInTEpaTypa
1. FOprtoB E.B. Hanomatepuansl u HaHOCTPYKTYpHI. - M.: PXTY um. JI.1. MenneneeBa —
2010, 1.1 -124c., 1.2 - 148 c.
2. I'youn C.II., TkaueB C.B. I'paden u poacrBeHHbie HanopopMmbl yriepoma. — M.:
Kuamwxneiii nom «JIMBPOKOM», 2012. — 104 c.

b. lonojiHuTEILHAA TUTEPATYpa
1. Pakop DO.I'. HanotpyOoxu um ¢ymiepensr: YueOH.mocobue. —M.: YHuUBepcuTeTCKast
kuura, Jloroc, 2006.-376 c.
2. Hanoanmasbl A€TOHAIIMOHHOTO CHHTE3a: MmonydeHue u npuMmenenue / [1. A. Butsass [u
np.] ; mox obmr. pen. I1. A. Butsazs. — Munck: benapyc. Hayka, 2013. — 381 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManun
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEpUAI K JICKLIHUM.

— Ilpe3eHTanuu K JEKIUAM.

HayuHo-TexHnueckue »ypHabl:

I. Kypnan «Poccuiickue HaHoTexHOIOruW», ISSN 1992-7223

2. Kypuan «Hanounaycrpusi», ISSN 1993-8578

3. MexnyHapoaHblii Hay4HO-UCCIIEA0BATEIbCKUI KypHaI «Marepuaisl
Oynymero», ISSN 2227-6017

4, Journal «Fullerenes, Nanotubes and Carbon Nanostructures», ISSN 1536-4046

5. Journal «Nanomaterials», ISSN 1687-4110

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr IHTepHeT:

1. Hayunas snektponHas 6ubnmoreka www.sciencedirect.com.
2. baza nanueix Pocmarenta www.fips.ru

3. INarenTHasg 6a3a ga”HHBIX http://ep.espacenet.com

4. baza nanubix Hay4HBIX cTaTel http://elibrary.ru

9.3. CpeacrBa obecnie4yeHUs1 OCBOCHH S JUCIHUNIMHBI
Jns  peanmzanmu  paboueil  TpPOrpaMMBbl  MMOATOTOBIICHBI  CIEAYIONINE  CPEICTBA
o0ecreyeHns: OCBOCHHSI TUCIIUTUTHHBL:
- 0aHK 3alaHUil JUIS TEKYILEro KOHTPOJS OCBOCHUS JAMCHUILIMHBI (00Iee Yuciio
BOIpocoB — 6oee 20);
- 0aHK 3aJlaHWI JIJIT UTOTOBOTO KOHTPOJISI OCBOCHHS JUCIMIUIMHBI (OOIee Ynciio
BOIpocoB — Ooiee 20).
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10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudopmanmonnyio HOJICPKKY U3y4dCHUS JIMCITUTITHEI OCYIIECTBIISCT
WNndpopmannonno-oubnuoreunsiii uentp (MBL) PXTY wum. J.U. MenneneeBa, KOTOPBIA
obecrieunBaeT OOYYaIOMUXCSA OCHOBHOM y4eOHOH, Y4eOHO-METOJAMYECKOM W HaydYHOH
JUTEPaTypoid, HEOOXOIUMOMN AJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCIUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Gouaa MBI Ha 01.01.2022 coctaBnsier 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOH
JIUTEPATypoil B OpME MEUYATHBIX U JIEKTPOHHBIX M3JAaHUM, a TaKKe BKIIOYaeT O(UIHAIbHEIE,
CIpaBOYHO-OMONMMOrpaduueckue, CreNUaTU3UPOBAaHHBIE OTEYECTBEHHBIE U 3apyOekHBIC
nepuonuueckue u  uHbopmanmoHHeie  u3manums.  WBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CHCTEMaM.

Kaxxnprit oOydaromiuiicss obecriedeH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcs JOCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreynoit cucteme (DBC)
VYHuBepcuTeTa, KOTOpas COAEPXKHUT pa3IMdHble W3JaHUS 10 OCHOBHBIM HM3y4aeMbIM
JUCLUTUTMHAM M C(pOPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHO-
METOINYECKON JINTEPATyPHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarnmonHoro obcmyxkuBanusi B UBIL] peann3oBana TeXHOIOTHUS DIEKTPOHHOW JOCTAaBKU
JIOKYMEHTOB.

[TonHBI nepedeHb HIICKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCIOIb3yEeMBIX B
npoiiecce 00y4eHus1, IPEICTaBICH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cootBercTBUM ¢ Y4eOHBIM IJIAHOM 3aHATUS MO TUCHHUILIMHE «OCHOGbL MeEXHON02uU
Y2l1epOOHbIX HAHOMAMEPUAnoe) NpPOBOAITCS B (popme NEKUUH, MPAKTHUYECKUX 3aHATUN U
CaMOCTOSITENIHON PaboThI 00yUaromerocs.

11.1. O6opynoBanue, HeoOX0AUMOe B 00pa30BaTeJIbLHOM Mpolecce:
JlexnyonHast yuyeOHas ayAMTOpusi, O0OOpYyIOBaHHas SJIEKTPOHHBIMH  CPEICTBAMU
JEMOHCTpalMi (KOMIBIOTEp CO CPEICTBAMHU 3BYKOBOCIIPOM3BENEHHS, IPOEKTOpP, 3KpaH) H
y4aeOHOI MeOeIbIo.
11.2. Y4eOHo-HarIsIAHBIC TOCOOHS:
WnmrocTpanuy K MpakTUYECKUM 3aHATHSM.

11.3. KomnbloTepbl, HHPOPMAIHOHHO-TEJIeKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIE U ayAHOBH3Yya/lbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbBIE mpourpeiBatensMu CD u DVD,
IPUHTEpAaMH W IPOrPaMMHBIMHM CpPEICTBAMHU; IPOEKTOPbI M SKpaHbl; LU(POBbIE KaMephl;
KONIMPOBAaJIbHBIE allllapaThl; JOKAJIbHAS CETh C BBIXOJOM B VIHTEpHET.

11.4. [leyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE 1 HH(POPMALIMOHHBIE PECYPCHI:
NudpopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS MO JUCIUIIINHE,;

pa3aaTouyHBIA MaTepual K paszenaM JEKIHOHHOTO Kypca.
DneKTpoHHbIE 00pa3oBaTeNIbHbIE PECYPChl: 3JEKTPOHHBIE MpE3eHTAlMH K paszzieiiam
JEKIIMOHHOTO Kypca; yuyeOHO-METOIUYecKue pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
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MaTepuaibl B INEYaTHOM U DJEKTPOHHOM BHJE; KadeapanbHas OHOIMOTEKAa 3JIEKTPOHHBIX

U3JaHUH.
11.5. IlepeyeHb JIUIIEH3MOHHOTO MPOTPAMMHOI0 00ecTeYyeHus :
PexBu3uTHI Cpok OKOHYaHHUS
HaumenoBanue KonuuectBo N
Nem/m POrpPaMMHOTO MPOAYKTa Aoroopa JTUIEH3UN AACHCTBIA
MOCTAaBKHU JTUTICH3UU
WINDOWS 8.1 KonTpaxT Ne 62- -
1 Professional Get Genuine 642A/2013 OeccpouHO
ot 02.12.2013
0365ProPlusOpenStudents | Kontpakt Ne 28-
ShrdSvr ALNG SubsVL 355A/2020 ot
OLV NL IMth Acdmc 26.05.2020
Stdnt STUUseBnft
12 mecsieB ¢
[IpunoxeHus B cocTaBe
) HOTHCKI: B BO3MO>XHOCTBIO
Outlook MPOJUICHUS
OneDrive JMLCH3IH
Word 365
Excel 365
PowerPoint 365
Microsoft Teams
Microsoft Office KontpakTt No 28-
Professional Plus 2019 353A/2020 ot
B cocrage: 26.05.2020
* Word 12 mecsieB ¢
. Excel
3 . Power Point B BO3MOXXHOCTBIO
. Outlook MPOJUICHUS
. OneNote JUICH3UU
. Access
. Publisher
InfoPath
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HaumeHoBaHHe DopMbI U METOABI
OcHoBHbBIE MOKa3aTeu OLEHKHU

pasienoB KOHTPOJIA ¥ OLICHKH
Paznen 1 3Haer: Onenka 3a
Kaacenpurkanus - Moau(dUKauuMu yriIepoAa, CTPYKTYpPY U | KOHTPOJbHYIO paboTy
YIJIEPOAHBIX CBOMCTBA  yIJIEPOAHBIX  HaHoMarepuayos; | Ne 1.
HAHOCTYKTYP. Ywmeer:
HanotpyOxm M | - HCIOJIB30BaTh  pas3inyHble  HUCTOYHUKH | OlLieHKa 3a
(dy1epensl uHboOpMalMM U TIOJIyYEHHUs CBEAEHUH O | KOHTPOJIbHYIO paboTy

HOBEHIIMX  wWcclenoBaHusXx B obmactu | Ne 3.
YTIEPOAHBIX HAHOMATEePUasoB;
Baaneer: Oruenka 3a
- HaBbIKAMU TOATOTOBKM AaHAJUTHYECKHUX | peepaTUBHO-
0030pOB COBPEMEHHOM Hay4YHOU JUTEpaTyphl B | aHATTUTHYECKYIO
o0JacTH  yriepoAHBIX HaHOMAaTepuasioB B | padoty Nel.

yCcTHOU (hopme.

Pasznea 2 3Haer: OrneHka 3a
KoMnio3ursl Ha BO3MOXXHOCTH UCIIOJIb30BAHUS | KOHTPOJBbHYIO paboTy
OCHOBE YIJIEPOJAHBIX | YIVIEPOAHBIX HAHOMATEPUAIIOB; No 2.
HAHOMATEPHAJIOB. Ymeer:
Heyraepoaubie - KpWUTHYECKM  aHaIu3upoBaTh  HayuHble | OLeHKa 3a
HAHOTPYOKH. yOIMKaIUK; KOHTPOJIbHYIO paboTy
I'paden. Hanoaama3s | Baaneer: Ne 3.
- HaBbIKAMH TMOATOTOBKH  AHAJIUTUYECKHUX
0030pOB COBPEMEHHOW HAay4HOU JUTEepaTyphl B | OmeHKa 3a
o0JIacTH  YIJIEPOAHBIX HAaHOMAaTepUaloB B | pedepaTuBHO-
nucbMeHHOU opme. AHATUTUYECKYIO
paboty Ne2.

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
NHBAJINAOB N JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue UWHBAIMAOB U JUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBUH C:

— IlopsakoM opraHu3allid ¥ OCYILECTBIECHUS 00pa30BaTENbHOM AEATEIbHOCTU
110 00pa3oBaTeNIbHBIM IIPOrpaMMaM — IporpamMmamM OakanaBpHara, IporpaMMaM CIELUaINTETa,
nporpammam maructparypsl (IIpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxkeHueM O TOpsAKE OpraHu3allMl W OCYLIECTBICHHMS 0Opa30BaTEeIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIET0 OOpa3oBaHUS — Iporpammam
OakanmaBpuaTta, IporpaMMaM CHCIHAINTETa, NporpaMmamM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeicTBHE mpuKazoM pektopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMHA 10 OpraHu3aliud 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4eHHs WHBAIWAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0pOBBSI B
00pa30BaTENbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMsA, B TOM YHUCIE OCHALICHHOCTU
o0pa3oBaTenbHOro npolecca (yTBEep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«OCHOBBI TEXHOJIOTHH YITIEPOJIHEIX HAHOMATEPHAJIOB»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«CuHre3 HAHOYACTHUII U HAHOMATECPHAJIOB B JKHJIKHX CPEIaxX»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Mporpamma cocraBieHa npodeccopoM Kadeapbl HAHOMATEPUATOB W HAHOTEXHOJOTHH, I.X.H.

Koponesoit M.IO.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HanpapyieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusiMu
MeTonudeckoii KOMUCCHU M HAKOIUICHHBIM OTBITOM MPENOJaBaHusl AUCHHUILTUHBI Kadenpoi
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3y4eHUE NUCLUIUIMHBI B TeUeHUe 1 cemectpa.

Jucuunnuuaa «Cunme3 Hanouacmuy U HAHOMAMEPUANOE 6 IHCUOKUX CPeoax»
OTHOCUTCS K  OO0S3aTeNbHBIM  JUCHUIUIMHAM  YacTd, (QOPMUPYEMOH  ydacTHUKAMU
o0pa3oBaTeNbHbIX OTHOIICHUN, AUCHUIUIMH ydeOHoro 1uiaHa. I[IporpamMma AMCHMIITUHBI
OpernonaraeT, 4ro oOydaromuecss MMEIOT TEOPETUYECKYI0 W IMPAKTHYECKYI0 TOATOTOBKY B
o6sacTi (HU3UKO-XMMHUU HAHOMATEPUAJIOB.

Heab AUCHMIVIMHBI — TpHOOpeTeHHE OOYYaIONIMMHUCSA 3HAHUH W KOMIIETEHIUH B
00JacTH MOJIy4eHUs HAHOYACTHI] U HAHOMATEPUAJIOB B )KHUJIKHX Cpelax.

3agaum AMCHUILUIMHBI — GOPMHUPOBAHUE Yy 00YJAIOIUXCA CUCTEMHBIX ITyOOKUX 3HAHUN
B 00JaCTH XHWMHUYECKUX, (PU3MUECKHMX U OHOJOTMYEeCKMX METOJIOB CHHTE3a HAHOYACTHIl U
HAHOMATEPHAJIOB, TOHUMAaHUS OONIMX 3aKOHOMEPHOCTEH TOMy4YeHHS TaKUX MaTepHaliOB;
BbIpa0OTKa Ha JTOM OCHOBE CIIOCOOHOCTH aHANW3UpPOBaTh M KPUTHUYECKH OLIEHUBATh
II0JIy4aeMbl€ PE3YJIbTATHI.

Hucuunnuna «Cunme3 Hanowacmuy u HAHOMAMEPUANLOE 6 MHCUOKUX CPeoax»»
npenogaerca B 8 ceMecTpe. KOHTposb ycneBaeMOCTH CTYIEHTOB BEAETCA IO IPUHATON B
YHUBEPCUTETE PEUTUHTOBOM CHCTEME.

PabGouass mporpamMma JHCHUIUIMHBI MOXET OBITh peaau30BaHA C MPUMEHEHHEM
JMIEKTPOHHBIX O00pA30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOyuYeHHUs MOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

N3yuenne JUCLIUIINHEI HaIpPaBJIEHO Ha npuolOpereHue CIIEYIOINX
npogeccHOHATBHBIX KOMIIETCHIMI U HHAMKATOPOB HX JOCTHKECHHA:



OcHoBanue

3amaua Kon n naumeHoBanue (mpodeccroHambHbII
N OO0OBexT niu 00J1acTh Konn
npodeccrnoHanbHOM WHMKATOPa TOCTHKECHUS CTaH/apT, aHAIHU3 OIIbITA)
3HAHUSI HanMeHoBanue [1K
EATEIILHOCTH [IK O06001IeHHbBIE TPYAOBBIC
byHKIIMHN

Tun 3aga

4 Npo¢ecCHOHAIBHOM 1eITeJILHOCTH: HAYYHO-HCCJIe0BATEILCKUIA M PACYETHO-AHAJIMTHYECKUI

cOOp W aHanmu3 JAaHHBIX O
CYIIECTBYIOIIUX THUMAX W
MapKax HaHOMAaTepUaIoB

" HaHOCHUCTEM, ux
CTPYKTYPE H CBOWCTBax
MIPUMEHUTEIBHO K

PCHICHHUIO TTOCTAaBJICHHBIX
3aJa4 C HCIIOJIB30BaHUECM

0a3 JTAHHBIX u
JUTEPATYPHBIX
HUCTOYHUKOB;

ydacTtre B paboTe Tpymbl
CHEINAIIMCTOB npu
BBITTOJTHCHUH
IKCIIEPUMEHTOB,
NPOBEICHUIO PACYCTOB U
obOpaboTke ux
pe3yabTaToOB o
CO3/IaHHIO, HCCIIETOBAHUIO
u BEIOOPY
HAaHOMAaTepPHAaJIOB "
HAHOCHCTEM, OIICHKE
9KCIUTyaTaI[HOHHBIX
XapaKTEPUCTHK c

MOMOIIbI0  KOMILIEKCHOTO
aHalM3a CTPYKTYphl U

- OCHOBHBIE THUIIBI
HaHOMAaTepHaJioB U
HaHOCUCTEM
HEOPraHUYEeCKOM
(MeTamuIMuecKux u
HEMETAJUTHYECKUX ) u
OPraHUYeCKOu
(mOTMMEpHBIX,

YIIIEPOIHBIX ) IIPUPOJBI,
TBEp/bIE, KUIKUE,
reneoOpasHele,
a’pO30JIbHBIE, BKJIIOYAst
HAHOTLJICHKU "
HAHOCTPYKTYPUPOBaHHbBIE
MOKPBITHS;

- METOJIBI ICCIICIOBAHHUM,
HUCIBITAaHUI, TUAarHOCTUKHU U
KOHTPOJIS KaueCTBa
HaHOMaTEPHUAJIOB,
nosryhabpuKaToB,
3aroTOBOK JIeTaleH U
W3JICTUIA Ha MX OCHOBE,
TBEPABIX, KUJKUX,
reseo0pa3HbIX U
a’PO30JIbHBIX HAHOCUCTEM,
METOIbI TMATHOCTUKH U

IK-1 Cnocoben
NIPOTHO3UPOBATH BIUSHHE
MHUKpPO- ¥ HAaHO- MaciuTaba
Ha MEXaHWYECKHE,
duznyeckre, XMMUIECKUE U
JIpyrue CBOMCTBA BEUIECTB U
MaTepHaoB

IIK-1.1 3HaeT OCHOBHBEIE
3aKOHOMEPHOCTH U
pUMEPHI BIUSHUS MUKPO-
Y HaHO- MaciiTada Ha
MeXaHUYECKHE,
bu3nvecKue, XUMHIECKUE 1
JIpyrUe CBOMCTBA BELIECTB U
MaTepUaJioB

IIK-1.2 Ymeer
POTHO3UPOBATH BIIUSHHE
MHUKpPO- ¥ HAaHO- MacIuTaba
Ha MEXaHWYECKHE,
busznyecKkre, XMMUIECKUE U
JIpyrue CBOMCTBA BEUIECTB U
MaTepUajoB

IIK-1.3 Biageer meTomamu
OIICHKH BIIUSIHUSI MUKPO- U
HaHO- MaciuTada Ha
MEXaHUYECKHE,
bu3nvecKue, XUMHIECKUE 1
JIpyrue CBOMCTBA BELIECTB U
MaTepUalioB

Amnanu3z TpeboBaHU K
po¢eCCHOHATBHBIM
KOMIICTSHITHSIM,
NPEIBSBISIEMBIM K
BBITYCKHUKAM HAIMPaBICHHUS
MOJITOTOBKU Ha PHIHKE
Tpyaa, 06001eHne
3apyOEKHOTO OTIBITA,
MPOBEICHUS KOHCYJIbTALIUN
C BEIyIIUMH
paboTonarensimMu,
00BEIMHEHUSIMHU
paboToxmareneit oTpaciu, B
KOTOPOH BOCTPEOOBaHBI
BBIMTYCKHUKHU B paMKax
HaIpaBJICHUS TIOJATOTOBKH.

[TpodeccrnonanbHbIi
cranaapt 26.006
«CrennasucT Mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MunucTtepcTBa Tpyaa u




(U3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JIPYTHX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
coop HAy4YHO-
TEXHUYECKON
UH(pOPMALIUHU TI0 TEMATUKE
9KCIIEPUMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAY4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITIOJIHEHHOMY 33J[aHHUIO.

aHaJIn3a HAHOJUCIICPCHBIX
HacCTHll, HAHOIIJICHOK 1
HaHOCHCTCM.

IIK-2.2 YMeeT npuMeHsATh
HAaBBIKM KOMIUIEKCHBIX
HCCJIeIOBaHUM, UCIILITAHUM
U JUArHOCTUKHU
MaTepUAIIOB, U3JETUN U
IIPOLIECCOB UX
POM3BOJICTBA, 00pabOTKH
U Moau(UKaLIUY, BKITIOYast
CTaHJapTHbBIC U
cepTudHUKAIIMOHHBIC
WCTIBITAaHUS

IIK-2.3 Biageer
OCHOBHBIMH METOJIaMHU
KOMIIJIEKCHBIX
HCCJIeIOBaHUM, UCIILITAHUM
Y JUArHOCTUKHU
MaTepUAIIOB, U3JETUN U
IIPOLIECCOB UX
POM3BOJICTBA, 00pabOTKH
U Moau(UKaLIUY, BKITIOYast
CTaHJapTHHIC U
cepTudUKAIIMOHHBIC
UCTIBITaHUS

COLMAJIBHOM 3aILUThI
Poccuiickoit @eaeparuu oT
08.09.2015 No 604H.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKICHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJHpHUKaIUU — 6)

B: Hayuno-texnuueckas
pa3paboTka u
METOIUYECKOE
COIIPOBOXKCHHE B 00JIACTH
CO3/1aHUSA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanupUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«CrennanucT Mo
U3MEPEHUIO TapAMETPOB U
Moau(HUKAIIIU CBOMCTB
HAHOMAaTEPHAIIOB U
HAHOCTPYKTYpY,
YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUThI
Poccuiickoit @enepanuu oT
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«7» cents6ps 2015 .
Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napaMeTpoB U
Moau(HUKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJTM(pHUKAIUU — 6)

cOOp ¥ aHamW3 JAHHBIX O
CYILLIECTBYIOIIUX THUIIAX U
MapKax HaHOMaTepHaJIOB

u HaHOCHUCTEM, ux
CTPYKTYpE M CBOWCTBax
IMPUMCHHUTCIILHO K

PELICHNIO TOCTABICHHBIX
3aJa4 C HCIIOJIb30BaHUEM
0a3 JTAHHBIX u
JUTEPATyPHBIX
HCTOYHHKOB,;

ydacTtue B paboTe TpYIIIbI
CTICIIUAJIICTOB pu
BBITTOJIHEHUH
9KCIIEPHMEHTOB,
IPOBEICHUIO PAacYeTOB U

00paboTke 1704
pe3yabTaToOB o
CO3JIaHUIO, MCCIICIOBAHUIO
u BBIOOPY
HaHOMAaTepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCILTYaTaIMOHHBIX

- OCHOBHbIE THUIIBI
HaHOMAaTEepHaJoB u
HAHOCHUCTEM
HEOPraHUYeCKOU
(MeTayyecKux "
HEMETAJUTMYECKUX ) 151
OpraHNYEeCKOU
(TONMMEpHBIX,

YTIIEPOIHBIX ) TIPUPO/IBI,
TBEpJbIE, KUJIKHUE,
reneoOpasHebIe,
a’pO30JIbHBIE, BKJTIOYAst
HAHOTLJICHKU u

HAaHOCTPYKTYPUPOBAHHBIE
TOKPBITHS;

- IPOIIECCHI MOJTYYCHUS,
00paboTku 1 MoauduKauu
HAHOMATEPHAJIOB, BKIIOYAs
HAHOCTPYKTYPHBIC TIICHKH

n MTOKPBITHS,
nosry(habpuKaToB,
3ar0TOBOK JeTaneu u

W3IeNuid Ha WX OCHOBE, a

IK-3 Cnocoben
IIPUMEHATH OCHOBHBIE THIIbI
HaHOMaTEPHUAJIOB U
HaHOCUCTEM
HEOPraHUYECKOU U
OPraHUYeCKOW MPUPOJIBI,
BKJIIOYAsi HAHOTUICHKHU U
HaHOCTPYKTYPUPOBAHHbBIE
MOKPBITHS, BIAJIEET
HaBbIKaMU BBIOOpA TaKUX
MaTepHaIoB s 3aJJaHHbIX
YCJIOBUM 3KCILTyaTalllH C
y4eTOM TpeOOBaHHIA
TEXHOJIOTUYHOCTH,
SKOHOMUYHOCTH,
HAJEKHOCTH U
JIOJITOBEYHOCTH

IIK-3.3 Biageetr HaBEIKaMu
Mo aupUIIPOBAHUS
METOIUK U CIIOCO00B
MOJTy4eHUsI, IS
o0ecrieueHns 3aJaHHBIX
CBOMCTB Marepuasia u
TEXHOJIOTHYECKHX
apaMeTpoB €ro MOMyueHUs

AHanu3 TpeGoBaHUN K
npo(hecCuOHATBEHBIM
KOMITCTEHIIHSIM,
NPEIbSBISIEMBIM K
BBIITYCKHUKAM HalPaBJICHHS
MOJTOTOBKU HA PHIHKE
Tpyna, 00001IeHe
3apy0eKHOTO OTBITA,
NIPOBE/ICHUST KOHCYJIbTAINN
C BEAYIIUMH
paboTonaTensimMu,
00BeAMHCHUSIMH
paboToaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKax
HaIpaBJIEHUS TTOJITOTOBKH.

[Ipodeccronanbhbrit
cranaapt 26.006
«Crenuanuct no
pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX




XapaKTEPUCTHUK c
MOMOUIbI0 KOMIUIEKCHOTO
aHalM3a CTPYKTYphl H
(bU3UKO-MEXaHUYECKHX,
KOPPO3UOHHBIX U JIPYTUX
CBOICTB, YCTOWYHUBOCTH K
BHEIITHUM BO3JICHCTBUSM;
coop Hay4HO-
TEXHUYECKON
nH(poOpMaIuu 1Mo TeMaTUKe
JKCIIEPUMEHTOB TUIS
COCTaBJICHUS 0030pOB,
OTYETOB W  HAYYHBIX
nyOonmuKamui, ydJacThue B
COCTaBIICHUH OTYETOB TIO
BBIMIOJTHEHHOMY 33/IaHHUIO.

TaKKE TEXHOJIOTUYCCKUE
MpoIecchl €  y4acTHeM
HaHOCprKTypI/IpOBaHHBIX
cpen;

- HOpMaTI/IBHO-TeXHI/I‘ICCKaSI
JOKYMEHTAIIUS W CHUCTEMBI
cepTUUKALIIH
HaHOMATEPHUAJIOB U U3ACIIHI
Ha WX OCHOBE, IMPOTOKOJbI

xoza u pe3yJIbTaToOB
JKCIIEPUMEHTOB,
JOKYMEHTAIUs 110 TEXHHUKE
0€30I1aCHOCTH u
0€30IacHOCTH
KNU3HCACATCIIBHOCTHU.

MaTepUajoBy,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604H.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIHA — 6)

B: HayuHo-TexHMuYecKas
pa3paboTka u
METOUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAITUN —
6)

[Ipodeccronanbhbrit
cranaapt 40.104
«Creuuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (HUKAIIIY CBOKCTB
HAaHOMAaTEpPHAaJIOB U

HAaHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M




Munucrepcersa Tpya u
COLIMAJILHOM 3aIUATEI
Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUaJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3nameo:

— TEOPETUYECKHE OCHOBBHI IMPOIECCOB KPUCTAIM3AIMHA B JKUIKUX Cpelax, OCHOBHBIC
(dakTopbl, BAUSIOUINE HA pa3Mep U CKOPOCTh 00pa30BaHUs LIEHTPOB KPUCTAIUIM3ALUHU, CKOPOCTh
pOCTa HAHOYACTHII;

— 3aKOHOMEPHOCTM  MPOTEKAIOUIMX IMPOLECCOB TMPU CHHTE3€ HAHOUYACTHI[ H
HaHOMAaTePHAaJIOB B XKHUIKUX (a3ax;

— OCOOEHHOCTH XUMHUYECKUX, (PU3NYECKUX M OHOJOTHYECKHX TPOIECCOB CHHTE3a
HAHOYACTHI] 1 HAHOMATEPHAJIOB B )KHJIKHX Cpeax;

— 3aKOHOMEPHOCTH, TIO3BOJISIONIME TMPOTHO3UPOBATH pasMep U MOPQOJIOTHIO
HAHOYACTHII IPU MCIIOIH30BAHUH KUAKOPA3HBIX METOJOB CHHTE3A;

Ymems:

— BbBIOMpaTh CMOCOO CHMHTE3a JUIs TOJIydeHHs HaHOYacTULl Tpedyemoro pasmepa u
bopmpI;

— HaxOJIUTh W UCIOJB30BaTh JIUTEPATYPHBIC UCTOUYHUKH, HEOOXOAUMBIE ISl TIOTYICHUS
HAHOYACTHI] U HAHOMATEPHAJIOB PA3INYHON MPUPO/IBI, TUCTIEPCHOCTH U COCTABA;

— MPUMEHATh TEOPETUUECKHE U MPAKTUIECKIE 3HAHUS O CIIOCO0aX CMHTE3a HAHOYACTHII
¥ HAaHOMAaTEepUAaJIOB ISl PEHICHHsI HEKOTOPBIX UCCIIEIOBATEIbCKUX U MPUKIIAIHBIX 33/1a4;

Braoems:

— MeToJlaMu PabOThI ¢ HAYYHO-TEXHUUECKOU, CIIPABOYHOM JIUTEPATypO U IJIEKTPOHHO-
OMOMMOTEYHBIMU pecypcaMl IO TEOPETHYECKHMM U TEXHOJOTHYEeCKHM AacleKTaM CHHTE3a
HAHOYACTHI] 1 HAHOMATEPHAJIOB B )KHUJIKHX CPeax;

— OCHOBHBIMH METOJIaMU CHHTE€3a B JKHUJKHUX CpellaX HAaHOYACTHUII ¥ HAHOMATEPUAIOB
Pa3IUYHOMN AUCTIEPCHOCTH U MPUPO/IBI.

3. OFBEM JUCHUILIMHBI M BUJIbl YYEBHOM PABOThHI

O0BbeM JUCHUTIINHBI
Bun yueOHo# padoThI Axax, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTNITHHBI 5,0 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM YHcJe B (h)opMe NPAKTHYECKOH MOATOTOBKHU 0,89 32 24
Jlexuun 0,45 16 12
B TOM 4HcJie B (hopMe TPAKTUUECKON MOJITOTOBKU - - -
[Ipaktuueckue 3anstus (113) 0,45 16 12
B TOM 4HcJIie B (hopMe TPAKTUUECKON MOJITOTOBKU - - -
JlaGopatopusie padotsl (JIP) 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,89 32 24
CamocTosiTesbHasi padora 3,22 116 87
KonTtakTHas camocrosiTenbHasi pabota 0,4 0,3

3,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 1156 86,7
Buja koHTpOJIA: 3a4er c oneHkoM




4. COAEP)KAHUE JUCIIUITJIMHbI

4.1. Pazgeapl IMCOMIIIMHLI U BUABI 3aHATHH

AKazieM. 4acoB

=
% Paznen qucuuIInHbL B T.4.B Ipak. JIa6. B 1.4 B Cawm.
£ Bcero | ¢opme Jlexnun 6 (popme 6
3aH. padoThI padora
np. MOAr. np. MOAr.

BBegenne B CMHTE3 HAHOYACTHI M HAHOMATEPHAJIOB B KHAKHX 24 0 ) ) 0 0 20
cpenax

1.1 | OcHOBBI KpUCTANIM3ALMY B KUAKUX cpenax. KongeHcannonusie 7 i 0.5 0.5 i i 6
MPOLIECCHI. ’ ’

1.2 | T'omorenHoe 3apo/pileo0pa3oBaHue, TEPMOAUHAMUKA U 7 ) 0.5 0.5 ) ) 6
KHUHETHKA ’ ’

1.3 | OcHOBHBIE (PaKTOPBI, BAMSIONINE HA CKOPOCTh POCTa HAHOYACTHI] 10 - 1 1 - - 8

. CuHTE3 HAHOYACTHI METOAAMH KOHTPOJHMPYEMOr0 0CAKICHUSI 72 32 4 4 32 32 32

2.1 | CuHTEe3 HaHOYACTHI] 30JI0TA U cepedpa 27 16 1 2 16 16 8

2.2 | CuHTe3 NONYNpOBOIHUKOBBIX HAHOYACTHUIL 26 16 1 1 16 16 8

2.3 | CuHTE3 MAarHUTHEIX HAHOYACTHI] 10 - 1 1 - - 8

2.4 | CuHTE3 HaHOYACTHI[ CO CTPYKTYPOH s1Ipo-000JI0UKa 9 - 1 - - - 8
KomnuiekcHbie MeTOAbI CHHTE32a HAHOYACTHL H 34 0 10 10 0 0 64
HAHOMATEPHAJIOB B KUAKHX Cpeaax

3.1 | OcHOBBI 30J1b-T€JIb METOJIA IOJTYYEHHS] HAHOMATEPHUAJIOB 12 - 2 2 - - 8

3.2 | CosibBO- ¥ TMAPOTEPMAIIBHBIN CHHTE3 HAHOMATEPHAJIOB 12 - 2 2 - - 8

3.3 | CuHTe3 HaHOYACTHUI] IPU MUKPOBOJIHOBOM H YJIBTPa3BYKOBOM 9 i 1 i i i ]
BO3/JICHCTBUM

3.4 | KpuoxuMuueckuii METoJl CHHTE3a HAHOYACTHI] 11 - 1 2 - - 8

3.5 | DneKTpOXMMHUYECKHE METO/1bl NOTY4YEHHsI HAHOMAaTEpUaJIOB 10 - 1 1 - - 8

3.6 | MarpuuHbIii CHHTE3 HAHOYACTHI] 11 - 1 2 - - 8

3.7 | buosiornyeckue METOAb!I CHHTE3a HAHOYACTHUIl U HAHOMATEPUAIIOB 10 - 1 1 - - 8

3.8 | Camooprann3aiysi HAHOYACTHII 9 - 1 - - - 8
nUToro 180 32 16 16 32 32 116




4.2 Conepxxanue pa3aejioB QM CIUATIINHbBI

Pa3nen 1. BBeieHne B CHHTE3 HAHOYACTHUII 1 HAHOMATEPHUAJIOB B *KUJAKHUX Cpeax

Konnencanmst B kuakux cpenax. Cragum mpoliecca KpUCTAUIM3AlHMKM - 00pa3oBaHUE
LEHTPOB HYKJICALMH, POCT HAHOYACTUL. TepMOJMHAMHUKA U KUHETUKA TOMOT€HHOM HYKJICALIUH.
Kputnueckwuii 3apopiir;, GakTopsl, BIUSIOMNAE HA pa3Mep KPUTHUECKOTO 3apOIbIIIa.

OcHoBHbIe (HaKTOPBI, BIUSIONINE HA CKOPOCTh pocTa HaHoYacTUll. CriocoObl 3aMeJIeHus
pocTa ¢ LEeJbI0 MOTYyYEeHHUSI HAHOYACTHI] KOHTPOJIMPYEMOTO pa3Mepa.

Kpucrannu3zaius npu nepechieHny 1 nepeoxiaxaeHuu. CrocoObl KprCcTaUTU3aIliH.

Pazgen 2. CuHTEe3 HAHOYACTHI METOAAMM KOHTPOJMPYEMOI0 0CAKIEHMSI

Cunte3 HaHovacTHll OiaropofHbix meramiaoB. Meroasl TypkeBuua u bpacra. Cunte3
HAaHOCTEP)KHEW 3070Ta W cepedpa. CMHTE3 Ha 3apojblliax Kpucraumsanuu, BiausHue [1AB.
MexaHu3M pocTa HAHOCTEPIKHEN METAJUIOB B JKUJKUX Cpefax.

CunHTe3 MarHuTHBIX HaHOoYacTull. [loTydeHne MarHUTHBIX KUJIKOCTEH.

CuHTe3 NOJYyIPOBOJHUKOBBIX HAHOYACTHUI[ METOJOM KOHTPOJUPYEMOTO OCAXKICHHUS.
Metoa MoneKyIspHBIX MpeKypcopoB. OCHOBHBIE (haKTOPHI, BIUSIONIME HA pa3Mep U CKOPOCTh
CHUHTE3a HAHOYACTUI] TOJIYITPOBOJHUKOB METOJIOM MOJIEKYJISIPHBIX MTPEKYPCOPOB.

OCHOBBI CHHTE€3a HAHOYACTHI, COCTOSIIMX M3 CIUIaBa METAJJIOB, CO CTPYKTYpOW SAIIpo-
000J10YKa, MHOTOCTIOWHBIX CTPYKTYP.

Pazgen 3. KomiuiekCHble MeTOAbI CHHTE3a HAHOYACTHII M HAHOMATEPHAJIOB B
JKMJIKHX cpeaax

OCHOBBI 30J1b-T€JIb METO/1A. [ MPOJIN3 M MOTUKOHICH AU B IIEJIOYHOM U KUCJION Cpefie.
leneoOpa3oBaHne W CcHUHEpe3UC. YOalleHUE pAcTBOPHUTENs - OOpa3oBaHHME Kceporeneil u
a’poresien.

CuHTEe3 HAHOYACTHUI[ B CBEPXKPUTUUYECKHUX >KUAKOCTSIX. CBEpXKpUTHUYECKAS KUAKOCTD,
Kak pacTBOpPUTENb. Pa3HOBHUIHOCTH COJIbBOTEPMAJIBHOTO M THAPOTEPMAIBHOTO CHHTE3a
HaHOMAaTEPHAJIOB.

CuHTE3 HaHOYACTHUI] TPU MUKPOBOJIHOBOM U YJIbTPa3BYKOBOM BO3ACHCTBUU. MeXaHU3M
CHHTE3A.

Kpuoxumuueckuii MeTo[ CHHTE3a HaHOYACTHIL. XJjanoareHThl. CrocoObl yHaaJeHHS
pacTBOpUTEIIS.

DJIEKTPOXUMHUYECKME METOJbl TOJYYEHHUS HaHOMarepuayioB. KaToaHble W aHOJHbBIC
mpolecchl CHUHTE3a HaHoMmaTepuanoB. [lonydeHue HAHOCTPYKTYPUPOBAHHBIX MOKPBITHMA.
OO06pa3oBaHre HAHOMIOPHUCTHIX MaTEPHUAIIOB.

Martpuunsiii cuHTe3 HaHo4YacTUl. CHHTE3 HAHOYACTHUI] B MULIEIUIAX U MUKPOIMYJIbCHUSX.
Hcnonp30BaHME TeKCaroHATBHBIX W KYOMYECKHX S>KHIKOKPUCTAUIMYECKHX (Da3zax B KauecTBe
MaTpPUIBI JIJIs1 CHHTE3a HAHOMAaTEpPHUAJIOB.

buonornueckue mMeToabl CUHTE3a HAHOYACTUIl. BHYTPUKIIETOUHBIA CUHTE3 HAHOYACTHII.
Marnetro6aKkTeprun, MarHeTOCOMBI.

Camoopranu3zanusi HaHOYACTHI[ TOJ JACHUCTBHEM KaNWJUISIPHBIX, TPABUTAIlMOHHOW W
HEHTPOOSIKHOW  CHJI, JEMCTBUM  DBJCKTPUUYECKOTO M  MarHUTHOTO 1Moy MaTpuyHas
caMOOpraHu3aIus.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH: Pa3111e.11 Pa32[1e.11 Pa33ue.11
3HaTth:
1 |- Teoperudeckre OCHOBBHI MPOIECCOB KPHUCTAUIM3AIMH B JKHIKHX CpEAaX, OCHOBHBIC (PAKTOPHI, BIUSIONINE Ha .
pa3Mep U CKOPOCTh 00pa30BaHMsl LIGHTPOB KPUCTAIU3ALUU, CKOPOCTh POCTAa HAHOYACTHII
2 |- 3aKOHOMEPHOCTHU MPOTEKAIOUIMX MPOIECCOB MPH CHHTE3€ HAHOYACTHUI] M HAHOMATEPHAJIOB B XKHUJIKHX (a3ax + + +
3 |- Oco0eHHOCTH XUMUYECKHX, (PU3NUECKUX U OMOJIOTMYECKUX MPOLIECCOB CUHTE3a HAHOYACTUIl U HAHOMATEPHAJIOB B N N
KUIKUX Cpefax
4 |- 3aKOHOMEpPHOCTH, MO3BOJIAIONINE MPOTHO3UPOBATH pa3Mep M MOP(OJIOTHUIO HAHOYACTHI[ NMPH HCIOJIb30BAHUU n " n
XKHUAKO(A3HBIX METOJOB CHHTE3a
Ymersb:
5 |- Beibupars cnocob cuHTE3a Il MOTYyYEeHUsI HAHOYACTHUIL TpeObyeMoro pazMepa u hopmbl + + +
6 — HaXO,Z[I/ITB U HCIOJIb30BATh JIUTCPATYPHBIC HCTOYHUKH, HCOGXOI[I/IMBIG AJid  MNOJYYCHHUA HAHOYACTHUILl U + + +
HAaHOMATEPHAJIOB Pa3IMYHON MPUPOJIBI, TUCTIEPCHOCTH U COCTaBa
7 |- IlpuMeHATH TeOpeTHUYECKHE U MPAKTUYECKHE 3HAHMS O CIOCO0axX CHHTEe3a HAHOYACTHUI[ U HAaHOMATEpHAJIOB IS n + n
pelIeHrs HEKOTOPBIX UCCIEA0BATEIbCKUX U MPUKIAIHBIX 3324
Baaaers:
8 |- MetomamMmu paboThl € HAYYHO-TEXHHUYECKOH, CIPABOYHOM JUTEPATYpOH | DIIEKTPOHHO-OMOINOTECUHBIMU
pecypcaMu Mo TEOPETUYECKUM U TEXHOJIOTMUECKHM acleKTaM CHHTE3a HAHOYACTHUI[ U HAHOMATEpUaJOB B XKUAKUX| + + +
cpenax
9 |- OcHOBHBIMH METOJIaMU CHHTE3a B JKUJKHUX CpeJaX HaHOUYACTHUI] 1 HAHOMATEPUAJIOB PA3IMYHOM TUCHEPCHOCTH U n .
IIPUPOJBI
B pe3ysabTare ocBOeHUSsI JUCHUILINHBI CTY/IEHT JA0J2KeH NPUoOpecTH cieayiomue npodeccHoHAIbHbIEe KOMIETEHIMU U HHIMKATOPbI UX
AOCTHKEHHS:
10 |IIK-1 CriocoGeH nMporHO3upOBaTh BIUSHUE MUKPO- U HaHO- MacmTaba | IIK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH
Ha MCXaHHNYCCKHUC, (bmnqecxne, XUMHYCCKUC U JPYTrUc CBOMCTBA " NPpUMCEPLI BJIUSAHUA MUKPO- U HAHO-
BEIIIECTB U MaTEPHAJIOB Maciitaba Ha MEXaHHu4ecKue, Gu3nIecKue, + + +
XUMHUYECKUE U JPYTHe CBOMCTBA BELIECTB U
MaTepUajoB
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11

IIK-1.2 YMeer nporHo3upoBaTh BIUSHUE
MHUKpPO- U HaHO- MacIiTadba Ha
MexaHuueckue, Gu3nyecKkue, XuMUIecKue 1
JpYTH€ CBOMCTBA BELIECTB U MaTepUaJIOB

12 IIK-1.3 Biageer MeTo1aMu OIIEHKU
BJIMAHUA MUKPO- U HAHO- MacmTa6a Ha
MeXxaHuueckue, Gu3nyecKue, XuMUIeckue u
JpYTrHe CBOMCTBA BELUIECTB U MaTEPUAJIOB

13 |IIK-3 CriocoGeH MpuMEHATh OCHOBHBIE THIThI HAHOMATEPHAJIOB U IIK-3.3 Bnageer HaBbIKaMu

HAHOCHCTEM HEOPTaHUYECKOM U OpraHMYeCKOM IpUpPO/bl, BKIIIOUas
HaHOIUIEHKHA U HAHOCTPYKTYPUPOBAHHBIE ITOKPBITHS, BIaIEET
HaBBIKAMHU BBIOOpA TaKUX MAaTEPUAJIOB JUIS 3aJaHHBIX YCIOBUN
AKCIUTyaTalliy C Y4€TOM TPeOOBaHUN TEXHOJIOTMYHOCTH,
SKOHOMHMYHOCTH, HAJIEXKHOCTHU U JI0JITOBEYHOCTH

MOJU(UIIMPOBAHUS METOIUK U CIIOCOOOB
MOJTyYEHHUs, 7151 00eCIIeUeHUs 3a/1aHHBIX
CBOMCTB MaTepHaa U TEXHOJIOTHYECKUX

[IapaMeTPOB €ro MOJIYYCHHUS
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbI MPAKTHYECKHX 3aAHATHIA MO TUCIUTLIHHE.

Ne paznena N
No /it e 5 I/IH?'II/IHBI TeMbl MPaKTUYECKUX 3aHITUH Yacsl

1 Pasnen 1 Pacuetsl pa3mepoB 1 ckopocTy 00pa30BaHUS KPUTHUECKUX )
3apoJIbIlIeH U3 Pa3IMYHbIX MaTepUaJIOB

) Pasnen 2 N3ydenne ocoOeHHOCTEH CHHTE3a HAHOYACTHUII )
0JIarOpOTHBIX METAJLIOB
N3ydenne ocoOeHHOCTEH CHHTE3a MOTYITPOBOAHIUKOBBIX

3 Pasnen 2 v YHPOBOZ 2

KBAaHTOBBIX TOYCK U MarHUTHBIX HAHOYACTHI]

Wzydenue poau pa3nuyHbIX (PaKTOPOB HA IUCIEPCHOCTH U
4 Paznen 3 CTPYKTYPY MOJy4a€MbIX HAHOMATEPUAJIOB MPH 30JIb-T€JIb 2
CHHTE3€ B KUCJIOW U LIEJOYHOU CpeJie

N3yuenne ocoOEHHOCTEHN POBEICHNSI CHHTE3a HAHOYACTHII
Y HAHOMATEPHUAJIOB B CBEPXKPUTUYECKHUX YCIIOBUAX, KOrAa
CBEPXKPUTUYECKAS KUIKOCTh UTPAET POJIb PACTBOPUTEIIS,
COpaCTBOpI/ITeHH nJjm aHTI/I-paCTBOpI/ITG.H}I

Paznen 3

N3yuenne ocOOEHHOCTEH CHHTE3a HAHOYACTHIT
KPUOXMMHUYECKUM METOO0M, OIPEIEICHUE YCIOBUM, IIPU
Paznen 3 KOTOPBIX [IJIs1 YAQJIEHUS PACTBOPUTEIISI UCTIOIb3YETCS 2
cyOIMMaIMoHHast CyIIKa, KpHO3KCTparupoBaHue Win
KPHUOOCAXKICHUE

N3yuenne criocoO0B MoJIydyeHUs] HAHOYACTULl U
Pa3nen 3 HaHOMAaTEPHUAJIOB KaTOIHBIMU U aHOJHBIMU METOAAMM IIPH 2
JNEKTPOXUMHUYECKOM CHHTE3€

N3yueHune BIUAHNA PAa3IMYHbIX IAPAMETPOB HA MATPUYHBIN

Paznen 3
HAaHOYACTHI] B OOPaTHBIX MUIIEIUIAX U MUKPOIMYIIbCHH

6.2 JlabopaTopHble 3aHATHS

Beimonnenue 1a00paTOpPHOTO MpakTHKyMa CIIOCOOCTBYET 3aKpeIUICHHIO MaTepuana,
U3y4aeMoro B AucuUILnHEe «Cunme3 HaHouacmuy u HAHOMAMEPUANo8 8 HCUOKUX CPedaxy, a
TaKk)Ke JaeT yrIyOJIeHWe TEOPETHUYECKUX 3HAHWM, MONYUYEHHBIX OOydYaIOmUMCS Ha JEKUUSIX, U
HaIpaBJIeHbl Ha TPUOOpPETEHNE HABBIKOB MPUMEHEHHS TEOPETUUYECKUX 3HAHUN B MPAKTUYECKON
pabore.

MaxkcruManbHOE KOJMYECTBO OalljIoB 3a BBHINOJHEHHE JIAaOOPaTOPHOIO MPaKTHKyMa
coctapiisieT 20 6amioB (MakcumansHO 1o 10 GansoB 3a kaxayro padory). KomuuectBo paboT u
0aJJTOB 32 KaXXIYI0 pabOTy MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIAOECMKOCTH.

[Tpumeps! 1a60paTOpHBIX pabOT U pasaelibl, KOTOPbIE OHU OXBATHIBAIOT

No No pa3pgerma

pasil HaunmenoBanue 1abopaTopHbIX paboT Yacel
/1 MUCIUAILINHBI
1 Paznen 2 CuHTe3 HaHOYACTHI[ cepedpa  BOCCTAHOBJICHHUEM 16

Oooporuapunom  Hatpus ~ OmpeneneHue  pa3MepoB
HAHOYACTHUI] W YCTOWYMBOCTH BOJHOW JUCIEPCUHU
HAHOYACTHI] cepebpa

2 Paznen 2 CuHTe3 HaHOYACTUIl Cyab(uma KaaMus METOAOM 16
KOHTPOJIMPYEMOTO  OCaXACHHWs B BOJHOW  (hasze.
Onpenenenre pa3MepoB HAHOYACTUII U YCTOMYMBOCTH
BOJIHOW JMCIIEPCUU HAHOUYACTHIL CYIb(HIa KaAMUs

7. CAMOCTOSTEJIBHAS PABOTA
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CaMocrosiTenbHasi padoTa MPOBOAUTCS C LETbI0 YIIyOJIeHHs] 3HAHUH 10 TUCIUIUINHE U
MpeyCMaTpUBaCT:

— O03HaKOMJICHHE U MPOpPabOTKy PEKOMEHIOBAaHHOU JIUTEPATYPHI, pabOTY ¢ 3JIEKTPOHHO-
OMOJIMOTEYHBIMA CHCTEMaMH, BKIIOYas TEPEBOJbI MyOIMKalMi €3 HAyYHBIX JKYpPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIOCEIIEHUE OTPACTIEBBIX BHICTABOK M CEMHUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIMHBL;

— TOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO MaTepuainy JEKIIMOHHOTO Kypca;

— MOJrOTOBKY K 3a4€Ta C OLIEHKOU M0 JUCIUIIINHE.

[InanupoBaHue BpEeMEHH Ha CaMOCTOSTEIBHYIO paboTy, HEOOXOAMMOro Ha H3Y4YCHHUE
TUCLUUIUIMHBI, CTYJEHTaM Jy4ylle BCEro OCYIIECTBISATh Ha BECh MEPUOJ U3YyUEHUS,
MpeaycMaTpuBasi MPU STOM PETYISIPHOE TMOBTOPEHHE MPOHICHHOTrO MaTepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO PETyJISpHO IOIMONHATH CBEICHUSMHU U3
JUTEPATYPHBIX HCTOYHMKOB, TIPEACTABJICHHBIX B pabodeit mporpamme. Ilpu pabore ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBJIATh KPATKUH KOHCIEKT Marepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JMCIIAITJIMHbI

COBOKyHHaSI OLCHKa II0 JUCHUIINIMHE CKJIaAbIBACTCA HW3 OLCHOK 3a BBIIIOJIHCHUC
KOHTPOJIbHBIX paboT (MakcumanbHas oreHka 40 OamnoB), 1a00OpaTOPHOTO MPAKTUKyMa
(MakcumanbHas oreHka 20 OallJIoB) W UTOTOBOrO KOHTpoONis B (opme 3auema ¢ oyenxoi
(MakcuManbHas oreHka 40 6aoB).

8.1. [IpumepHasi TeMaTHKa pedepaTUBHO-AHAIUTHYECKON padoOThI.
PedepartuBHO-ananuTHyeckue padoThl MO AUCHUIUIMHE HE TPEyCMOTPEHBI.

8.2. [IpuMepbl KOHTPOJIbHBIX BONPOCOB IJIAA TEKYIIEr0 KOHTPOJISI OCBOEHUS TUCUMILIHHBI
Jliss TeKymero KOHTPOJS MPEIyCMOTPEHO 2 KOHTPOJBHBIX paboThl. MakcuMmanbHas
OIICHKA 332 KOHTPOJbHBIE paboThI cocTaisieT mo 20 6aymioB 3a Kaxayro. MakcuMmalibHasi OIleHKa
3a KOHTpOJIbHBIE paboThl coctaBisier 40 OamwtoB. 20 GaymioB OTBOAATCS Ha JabOpaTOpHbIE
paboTHI.

Paznennt 1 u 2. B xouTposmbHON pabote coaepxkutcst 20 BOMPOCOB-TeCTOB ¢ 4
BapUaHTaMHM OTBETOB. 3a KaXIbId MNpaBHIBHBIA OTBET oOywarommiics mosydaer | Oam,
HeIpaBUILHBIN OTBET - () 6aIoB.

IIpumepsI BONIPOCOB K KOHTPOJILHOM padoTe Ne 1:
1. Kakyro ¢popmy nmeer 3aBucumoctb AG npu 00pa3oBaHUU IIEHTPOB HYKJICAIMH OT paanyca?

2. Kak wu3MeHsercss panuyc KpPUTHYECKHX 3apOJbIINICH IPH YMEHBIICHHH MeX(pazHOro
HATSDKCHHS B CHCTEME B CIIy4ae TOMOTE€HHOW KPHUCTAJUIN3aLNAN?

3. Kak Ttemmeparypa BIMsE€T Ha paguyCc KpPUTHUUYECKUX 3apOJbIILIENl B CIydyae I'OMOTE€HHOMN
KPUCTAJUIM3aLH ?

4. BenuuMHa TOTEHUMAIBHOTO Oapbepa BbINIE IPH TOMOICHHOM WJIM TI'eTEpOreHHOM
KpHUCTAJIU3aLK ?

5. Kak npumecu B pacTBOpe BIHSIOT Ha CKOPOCTh 00pa30BaHUs IEHTPOB KPUCTAITU3ALINH?
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10.
11.

12.
13.
14.

15.

Kak wn3menserca ckopocTe 00pa30BaHHMs LEHTPOB KPUCTAJUIM3ALMU TPH YBEIUYEHUU
TEMIEPATYPbI pacTBOpa’?

ITpu ncnons3oBanuu merona bpacra nnu merona TypkeBuua CUHTE3UPYIOTCS HAHOYACTHULIBI
30J10Ta C MEHBILIUM pa3Mepom?

Yro wuCHoiap3yeTcs B KadeCTBE BOCCTAHOBHTENS B MeTojae TypKeBHYa IIPH CHHTE3E
HAHOYACTHUIL 30J10Ta?

Hy»XHBbI 111 3apOAbIIIN 1J11 pOCTa HAHOCTEPKHEHN B MOJIMOJIBHOM METOJI€ CUHTE3a?
KaxkoBa posib ocTBaIb10Ba CO3peBaHus IPU POCTE HAHOCTEPIKHEN B MOJIMOJIBLHOM Tpoliecce?

Yro HanboJee YacTO UCTIONB3YIOT B KQUeCTBE MOJICKYIISIpHOTO npekypcopa Cd mpu cuHTe3e
MMOJIYITPOBOJHUKOBBIX HAHOYACTHUIL 1O METOAY MOJICKYJIAPHBIX HpeKprOpOB?

Kak BnusitoT no6aBku [TAB Ha pazMep CHHTE3UPYyEeMbIX HAHOYACTHIL?
Kak Brnustor no6asku [TAB Ha MOpQOI0THIO CHHTE3UPYEMbIX HAHOYACTHIL?

N3 kakux cTraguii COCTOMT IMPOIIECC CHHTE3a HAHOYACTHUI[ CO CTPYKTYPOH sIIPO-000JI0YKa
Au@SiO2?

N3 kakux craguii COCTOMT IPOIIECC CHHTE3a HAHOYACTHUI[ CO CTPYKTYPOH sIIPO-000JI0UKa
Au@Fe;04?

Pa3znen 3. B kouTponbpHOU pabote comepxkutcs 20 BOIMPOCOB-TECTOB C 4 BapuHaHTaAMH

OTBETOB. 3a Ka)/bIi MPaBWIHHBIA OTBET 00yUarOIIMCs morydaeT 1 0ai, HempaBUIbHBIA OTBET
- 0 6amnos.

IIprmepbl BONPOCOB K KOHTPOJILHOM padore Ne2:

1.

10.
11.
12.
13.

Kak wusmensiercs ckopocth nuddy3un BEmIECTB B CBEPXKPUTHUECKOH IKHAKOCTH TIO
CPaBHEHUIO C OOBIYHOM JKUJIKOCTHIO?

3aueM HyXXEH TeMIIepaTypHbIN Nlepenaj B THAPOTEPMaIbHOU KOJIOHHE?

[Ipu ucnons3zoBanun RESS-metrona cuHTE3MpyroTcst O0ojiee METKHEe HEOPraHWYECKHUE WIIN
OpTraHU4YCCKUC HaHO‘IaCTI/II_H:I?

KakoBa npuyrHa cHHTE3a HAHOYACTHIIBI C O0JIee Y3KUM pacIpeelieHHeM 110 pa3Mepam Tpu
yABTPa3BYKOBOM BO3JICHCTBHH?

UYro Hanbosiee 4acTo MCIONB3YIOT B KAYECTBE XJaJ0areHTa Mpu KPUOXUMHYECKOM METOJIC
CHHTE3a HAHOYACTHIL?

KakoBa cTpykTypa rpaHys IpH CBepX BBICOKHX CKOPOCTSIX OXJIKICHHUS B KPUOXUMHUICCKOM
MeToJie cuHTe3a?

[Tpo mpoucXoauT HA CTAANK KPHOOCAKIACHHUS B KPHOXUMHUIECKOM METOJIe CHHTEe3a?

Kak Ha3piBaeTcs TPOAYKT, 0Opa3yloOIIMHCS TNpH  SKCTPAKIMU  PACTBOPUTENS B
CBEPXKPUTUYECKUX YCIOBHSIX, B 30J1b-I'€JIb METOE?

MOKHO T METOJIOM DJIEKTPOOCAXKACHUS TOTy4aTh KOMIIO3UTHOE TIOKPHITHE, COCTOSIIEE U3
Meraia 1 Hagouactur SiC?

Kax nomyunTs OpUCTHIN OKCHUJT JIFOMUHUSL dJIEKTPOXUMHUECKUM METOIOM?
MOXHO JI1 CUHTE3UPOBaTh HAHOYACTHULIbI OJIYIIPOBOIHUKOB B OOpaTHBIX MHIIEIIaX?
Kaxoro pazmepa MOXHO CUHTE3UPOBATH HAHOUYACTUIIBI B MUKPOIMYJIbCUN?

B kakoil )KUIKOKPUCTATUIMYECKON CTPYKTYPE CUHTE3UPYIOT MOPUCTHIE HAHOMATEPHUATIBI?
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14. Kakoro pazmepa nojiy4aroTCsi HAHOYACTHI[bI IPU BHEKJIETOYHOM CHHTE3€E?

15. Kakue MaTpuLbl HCTIOIB3YIOTCS ISl CAMOOPraHU3alui HAHOYaCTULL?

8.2. Ounenka nadopaTopHbIX padoT
Cnmaua sabopaTtopHO pabOTHl 3aKIIOYACTCS B YCTHOM OOBSICHEHHUH TOJYYCHHBIX

pe3yabTaTOB, UX B3aUMOCBSI3U C pa3MEpaMU CHHTE3MPOBAHHBIX HAHOUYACTHUL. MakcuUMalbHas
OLIEHKA 32 KaXyI0 J1a0opaTopHyto paboTy - 7 GaioB.

3areM MPOBOAUTCS TECT-KOHTPOJIb 3HAHWM, MOJYYEHHBIX IPH BBIMOJIHEHUH JaOOpaTOPHBIX
pabot. B xaxxoM TecTe CoaepKUTCS 6 BOMPOCOB. 3a KaXKIbIH MPaBUIIBLHBIN OTBET 00 yYarOIIHICS
nonydvaer 1 6ami, HenpaBUIBHBIN OTBET - 0 6aJIIOB.

310 sABIsIETCA KOHTPOJIBHOM Toukoi Ne 3. MakcumainbHast orieHka - 20 6anos.

IIpuMepsl TECTOBBIX BOIIPOCOB:
1. Uto umcnonb3yeTcss B KaueCcTBE BOCCTAHOBUTENS cepedpa B MpOJETaHHON J1abopaTOpHOU
pabote?
2. Uto wucmonp3yeTcss B KadecTBE cTaOWin3aTopa HAHOYACTHUI[ cepedpa B MpOJACIaHHOU
nabopaTopHoii pabote?
3. Kakoro pa3smepa mnosydaroTcs HAHOYACTULBI Cyidb(duaa KaaMusi MpPH CHHTE3€ METOJIOM
KOHTPOJIMPYEMOTO OCaXACHUS?

8.4. Bornipochl 1Jist HTOTOBOI0 KOHTPOJISI OCBOCHUS TUCHHUILUIUHBI (3a4€T € OL[eHKOMH)

B Owierax 1uid 3auera ¢ OLIEHKOH COAEP>KUTCS JBa BOIPOCA U3 NMPHUBEIAECHHOIO HUXKE
CIHCKa BOIIPOCOB. 3a pa3BEpHYTHIA OTBET Ha KaXJbI BOIpOC oOyyaromuics nmoiydaer a0 20
0auIoB.

. Kputnueckuii 3apoapli; GpakTopsl, BAUSIOUINE HAa pa3Mep KPUTHUECKOTO 3apO/IbIIIa.

. OcHOBHBIE (h)aKTOPBHI, BIUSIONINE HA CKOPOCTh POCTa HAHOYACTHIL.

. [lony4yenue HaHouUacTHI] 3010Ta MeToAgamu TypkeBuya u bpacra.

. Crioco0bI cuHTE3a HAHOCTEPKHEH 30710Ta U cepedpa.

. CuHTE3 MOITYyIPOBOJAHUKOBBIX HAHOYACTHUI METOJOM MOJIEKYJISIPHBIX ITPEKYpPCOPOB.

. CUHTE3 MarHUTHBIX HAHOYACTHII.

. 30J1b-T€JIb CUHTE3 HAHOMATEPUAJIOB. A3POTeNIN U KCEPOTreu.

CuHTEe3 HaAHOYACTUIl B CBEPXKPUTHUECKUX KUIAKOCTAX. Kputhueckas KHUIKOCTb, Kak

pacTBOPUTEND.

7. CHHTE3 HaHOYAaCTHI] IIPU YJIbTPA3BYKOBOM BO3IECHCTBUM.

8. CuHTEe3 HAaHOYACTHII PU MUKPOBOJHOBOM Harpese.

10. Kpuoxumudeckuil METOJ CHHTE3a HAHOYACTHUIl. XiamoareHThl. CrocoObl ymaneHus
pacTBOPUTEIS.

11. Kartomnele W aHOAHBIE TPOLECCHl MPU DJIEKTPOXUMHUYECKOM METOJE IOIYyYEHHS
HAaHOMAaTEpPHAaJIOB.

12. CuHTe3 HAaHOYACTHI] B OOPATHBIX MUIIEIIAX U MHKPOAIMYIbCUH.

13. buomormueckue MeTOABI CHHTE3a HAHOYACTHI] W HaHOMaTepuajaoB. MarnerobOakTepuu,
MarHeTOCOMBI.

14. Camoopranu3zaiusi HAHOYACTHII.

AL AW~
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8.4. CTtpykTypa n npuMepbl OWJIETOB VISl 324€Ta C OLEHKOMH

3auem ¢ ouenxon mno mucumiuinHe «CuHmMe3 HaHoOuacmuy U HAHOMAMEPUATIOE 8
HCUOKUX cpeodaxy TPOBOIUTCA B 8§ CeMeCTpe M BKIIOYAET KOHTPOJIbHBIE BOMPOCHI IO BCEM
pasgenam pabodeil MpOrpaMMBbl JAUCHUIUIMHBL. buier mis zauema c ouenkoil cOCTOUT U3 2
BOTIPOCOB, OTHOCSIIINXCS K YKa3aHHBIM pa3JieiaMm.

[Tpumep OuneTa Ui 3auema ¢ OYeHKo:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuie2o oopazosanus PO
Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
umenu /.. MenpaeJieeBa
Kadenpa nHanomaTepuajoB 1 HAHOTEXHOJIOTHHI

(Jlo/mKHOCTB, HANMEHOBAaHHE Ka(eaphl)

(Iloamucs) (M. O. damumns)

28.03.03
« . »_ 20 r Ipoduiab — «XuMHYECKasi TEXHOJOTH HAHOMATEPHAJIOB)
CHHTe3 HAHOYACTHIl U HAHOMATEPHAJIOB B KHKHUX Ccpeaax

Bbunaer Ne _
1. Kputnueckuit 3apoapii; GakTopsl, BIUSIONIME HA pa3Mep KPUTHUUECKOTO 3apO/IbIIa

2. KatonmHple W aHOAHBIE TIPOLIECCHI TMPH  IJICKTPOXUMHYECKOM METONE  IOJyYeHUS
HaHOMaTEPHAJIOB

9. YYHEBHO-METOAUYECKOE OBECHIEYHEHHUE JUCIHHUITVINHbI

9.1. PexomeHnayeMasi TuTEepaTypa
A. OcHoBHas1 JuTEpaTypa
1. IOproB E.B., Koponesa M.IO. Ilpouecchl noiayueHuss HaHOYACTHIl U HaHOMaTepuanoB. M.:
PXTY um. JI.M.Menaeneena, 2010, 152 c.
2. IOpros E.B. Hanomarepuanel u HaHoCTpyKTypsl. M.: PXTY um. JI.11. Menneneesa, 2010, T.
1,124 ¢, T. 2,148 c.
b. lonojHuTEILHAA JIATEPATYpa
1. IMa6anoBa H. A., Capkucos I1.JI. 3omb-renp TexHosoruu. HaHoauCrepcHBI KpEeMHE3EM.
M: BUHOM. Jlabopatopus 3uanuii, 2012, 328 c.
2. PeoxonkoB JI.U., Jleuna B.B., [I3Bumsurypu 2.J1. Hanomarepuainsr: yue6Hoe mocobue, 2-¢
u3n., M.: BUHOM. JlaGopatopus 3nanuii, 2010, 365 c.
3. Crapoctun B.B. Marepuansl 1 MeTOIbl HAHOTEXHOJIOTHI: yueOHOE mocooue, 2-¢ u3d., M.:
BMHOM. JIaGoparopus 3uanuii, 2010, 431 c.
4. T'enepaioB M.b. OcHOBHBIE NPOLIECCHI KPUOXMUMHUYECKOW HAHOTEXHOJOTHHM. Teopus u
MeTOJIbI pacuera: yuebnoe nocoodue, CIIO.: [Ipodeccus, 2010, 348 c.

9.2. PexoMeH1yeMble HCTOYHHKH HAYYHO-TeXHUYeCKOi nHGopManuu
— Pa3narouHslli MIUTFOCTPATUBHBIN MaTEpUAIl K JICKLIHM.
— IlpeseHTanuu K JEKIUAM.
— Mertoanyeckre peKOMEHIAIUH 110 BBHITIOIHEHHUIO JIAOOPATOPHBIX paboT.

Hay4Ho-TexHu4ecKue xKypHabl:

— Pedeparusnbiii xypHan «Xumus» (PXKX), ISSN 0486-2325
— JKypnan «Poccuiickue HaHoTexXHONOrUM», ISSN 1992-7223
— XKypnan «Hanounayctpusi», ISSN 1993-8578

— Kypnan «Komnounssiii xxypran», ISSN 0023-2912
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Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr IHTEepHeT:

—  Pecypcet ELSEVIER: https://www.sciencedirect.com

—  Caiit xadenpsl HaHOMaTepuanoB U HaHoTexHojoruu PXTY um. J[.M.Menneneena
http://nano.muctr.ru/

—  Caiit Pocnano http://www.rusnano.com

—  Caiit o HaHOTeXHOJOTUAX B Poccuu http:// www.nanonewsnet.ru

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCIUATIINHbBI
Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIICHBI — CIEAYIOLINE  CPEICTBA
obecredyeHns: OCBOEHUS AUCIIUITINHEI:
® KOMITHIOTEPHBIC TMPE3CHTAIIMM WHTEPAKTUBHBIX JICKIIMA W CEMHUHApOB — &, (oOIee 4Ymciio
cnaitoB — 6omee 600);
e (0aHK TECTOBBIX 3aJlaHUN TSI TEKYIIEro KOHTPOJS OCBOCHHS IHCIMIUIMHBI (00IIee YHCIIO
BOMIPOCOB - 6ozee 50);
L] 6aHK TECTOBBIX Sa,Z[aHI/Iﬁ IJIA UTOTrOBOI'O KOHTpOHH OCBOCHUA AUCHUIIIIMHBI (O6H_[€€ YUCJiIo
BOMpocoB — 6osee 40).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmanmonnyio HOJICPKKY U3y4CHUS JIMCITUTITHEI OCYIIECTBIISCT
Nndpopmanmonno-oudnuoreunsiii nentp (MBL) PXTY wum. .. MenneneeBa, KOTOPBIi
obecrieunBaeT OOYyYaIOMUXCSA OCHOBHOM y4eOHOH, Y4eOHO-METOAMYECKOM W HaydYHOH
JUTEPaTypoid, HEOOXOIUMOMN JAJIsl OpraHu3alMyd 00pa30BaTENBLHOrO MpoIecca MO JAUCIUILINHE.
O6mwmit 06seM MHOTOOTpacneBoro Gouga MBI Ha 01.01.2022 coctaBnsier 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, y4yeOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOH
JIUTEPaTypoil B OpME MEUYATHBIX U JIEKTPOHHBIX M3JAaHUM, a TaKKe BKIIOYaeT O(UIHAIbHEIE,
CIpaBOYHO-OMONMHMOrpaduueckre, CrENUATU3UPOBAaHHBIE OTEUECTBEHHBIE U 3apyOekHBIC
nepuonuueckue u  uHbopmanmmoHHeie  u3manums. WBI[  obecmeumBaer  goctynm K
npodeccruoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CHCTEMaM.

Kaxxnprit oOydaromnuiicss odecriedeH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcsi JOCTyn K ceTd HMHTepHeT M K 3JeKTpoHHO-Oubnmoreynoit cucteme (DbC)
VYHuBepcuTeTa, KOTOpas COAEPXHUT pa3IMdHble W3JaHUS 1O OCHOBHBIM HM3y4aeMbBIM
JUCLUTUTMHAM M C()OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsiMi ydeOHOW U yueOHo-
METOJINYECKON JIUTEPaTypPHI.

Jlnss  OGojee TOJHOTO M OINEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uHpopmarnmonHoro obcmyxkuBanusi B UBIL] peanmn3oBana TeXHOIOTHUS DIEKTPOHHOW JOCTAaBKU
JTIOKYMEHTOB.

[TonHBI mepedeHb HIICKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCIOIb3yEeMBIX B
npoiiecce 00y4eHus1, IPEICTaBICH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHOUIIJINHBI
B cooTBeTCcTBHM ¢ y4eOHBIM TUIAHOM 3aHSTHS IO TUCHUIUTHHE «CUHmMe3 HaHOYacmuy u
HAHOMAmMepPuUano8 8 HCUOKUX cpeoax» NMPoBOIATCA B (HopMe JCKIUMA, MPAKTHIYECKUX 3aHITHH,

71a00paTOPHBIX PadOT M CAMOCTOATEIBHOM paboThI 00y4JaroLIerocs.

11.1. O6opynoBaHue, He0oOX0AUMOe B 00pa30BaTeJIbLHOM Npolecce:
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Jlexunonnast ydeOHasi ayauTopusi, OOOpyIOBaHHas dSJIEKTPOHHBIMH CpEACTBAMHU
JEMOHCTpallMi (KOMIBIOTEp CO CPEICTBAMHU 3BYKOBOCIIPOM3BENEHHS, IPOCKTOpP, 3KpaH) H
yueOHOI MeOenbIo.

bubnmoreka, numeronas pabodyre MecTa, OCHAILICHHbIE KOMIBIOTEpAMU C JOCTYIIOM K
0a3aM JaHHBIX U BBIX0/I0M B MIHTEpHeT.

Jlaboparopusi, ocHamieHHas J1Ta0OpaTOpHOW MeOenblo, BBITSHKHBIMU  IIKadaMu,
XUMUYECKOH MOCYI0HN, pEaKTHBAMH, HEOOXOIMMBIM 00111e71a00paTOPHBIM 000pyTI0BaHUEM (BECHI
AQHAIUTHUYECKUE, CYIIWIbHBbIE IKadbl, KOJIOOHArpeBaTeIH, TEPMOCTAThl, Me4u MYy(erbHbIE,
HeHTpu(yru, MarHuTHbIE MEIIAJKH, YJIbTPa3BYKOBbIE T'OMOreHHU3aTopbl, pH-MeTpsl,
KOHIYKTOMETPBI) M CIEHHUATM3UPOBAHHBIM OOOpPYAOBaHUEM MJisi pa3paOOTKH, CHHTE3a U
UCCIICIOBaHHUsI CBOMCTB HAaHOMAaTEpPHAJIOB W HAHOCTPYKTYPUPOBAHHBIX CHUCTEM, B TOM YHUCIIE
cnekTpoporomMerp B Y® UM BUAMMONW 007acTH, CHHXPOHHBIH TEPMHUECKUI aHaIM3aTOp,
aHaM3aToOp pa3Mepa W J3€Ta-MOTEHIMala YacTUll, aHaJU3aTop CTAaOMJIBHOCTH TUCIIEPCHBIX
CHUCTEM.

11.2. Y4eOHoO-HAT/ISI/IHBIE OCOOMSI:
NnmrocTpanuu K pa3aenaM Kypea; pacnedaTKy CIaijoB Tpe3eHTallM.

11.3. KomnboTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKAMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIE H ayAHOBH3Yya/lbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMILIEKTOBaHHbIE mpourpeiBatensMu CD u DVD,

OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KOIIMPOBAJIbHBIE AlIapaThl; JOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe H HHPOPMALIMOHHBIE PECYPCHI:
NHdpopManinoHHO-METOIUYECKHE MaTepHabl: ydeOHbIE IMOCOOMS TO JUCITUIIIMHE,;

pa3gaToOuYHBIA MaTepual K paszesiaM JIEKIIMOHHOTO Kypca; albOOMBI M PEKIaMHbIE MPOCTIEKTHI C
OCHOBHBIMH BHJIaMU HAaHOYACTHI] U HAHOMATEPUAJIOB.

DnekTpoHHbIE 00pa3oBaTeNIbHbIE PECYpChl: 3JEKTPOHHBIE MpE3EHTAlMH K pas3zieiam
JEKIIMOHHOTO Kypca; yuyeOHO-METOIUYecKue pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTepuaibl B IEYaTHOM U 3JIEKTPOHHOM BHJIE.

11.5. IlepeyeHb JJUIIEH3MOHHOTO MPOTPAMMHOI0 00ecTeYeHus :

PexBu3uThI Cpok OKOHYaHHUS
Haumenoanue KonuuectBo N
Nem/m IIPOrpaMMHOTI0 IPOIYKTa Horosopa JULEH3UI AACHCTBIA
porp POLYK MOCTABKHU H JTUTCH3UU
WINDOWS 8.1 KonTpaxT Ne 62- -
1 Professional Get Genuine 642A/2013 0eccpouHO

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 352A/2020 ot

OLV NL 1Mth Acdmc 26.05.2020 12 vecntien ¢
Stdnt STUUseBnft 11

2 _ BO3MOKHOCTBIO
[Ipunioxenus B coctaBe MPOJICHUS

JTUTICH3UHT

MO/AMHCKU:
Outlook
OneDrive
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Word 365
Excel 365

PowerPoint 365
Microsoft Teams

B cocrase:

3 .

. Word
. Excel
Power Point -
. Outlook
. OneNote
o Access
. Publisher
InfoPath

Microsoft Office
Professional Plus 2019

KonTpaxt Ne 28-
350A/2020 ot
26.05.2020

12 Mecs1eB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUSA TPOT'PAMMBbI

HauMeHoBaHHe DopMbI U METOABI
OCHOBHbBIC IOKA3aTeJIH ONEHKH
pas3aesnoB KOHTPOJISI U OLCHKHU
Pasznen 1. 3Haer: Omnenka 3a
BBenenue B cuHTES | o TCOPETUYCCKHUEC OCHOBBEI Ipo1eCCOB | KOHTPOJIIBHYIO pa60Ty
HaHOYaCTHIL u KpUCTAUIM3allMd B OKMIKAX  cpemax, | Ne 1.

HaHOMAaTepHAalIOB B
KUIKUX Cpeliax

OCHOBHBIE (DaKTOPBI, BIUSIOLINE Ha pa3Mep

U CKOpOCTh  00pa3oBaHUsI  LIEHTPOB
KpHCTaJUTN3aIHH, CKOPOCTb pocra
HaHOYACTHII;

3aKOHOMEPHOCTH, MIO3BOJISIOIINE
NPOTHO3UPOBATh pasMep U MOPQOIOTHIO
HaHO4YaCTHI| npu HUCIIO0JIBb30BaHUU

KUIKO(DA3HBIX METOJOB CUHTE3A.

YMmeet:

BBIOMpPATh CHOCO0 CHHTE3a VIS MOTYyYCHHS
HaHOYACTHI] TpeOyeMoro pazmepa u GopMsI;
HaXOJUTh M WCIIOJIb30BaTh JIUTEPATYpHBIC
WCTOYHUKH, HEOOXOIMMBIEC IJS MONyYCHHS
HAHOYACTHUI] U HAHOMATEPUAIIOB PA3ITUIHOM
IPUPOJIBI, TUCTIEPCHOCTH U COCTABA.

Baaneer:

MeToAaMu paboThl C HAYYHO-TEXHUYECKOI,
CIIPABOYHOM JIMTEPATypOHd M DIIEKTPOHHO-

OMOIMOTEYHBIMH pecypcamu o
TCOPCTUYCCKUM )41 TEXHOJIOTUYCCKUM
acreKTaM CHHTE3a  HAHOYACTHI[ U

HAaHOMATCPHUAJIOB B JKUJKUX CpCaax.

OneHka Ha 3a4deTe C
OILICHKOMH.

Pazpea 2.
Cunres
METOAaMU
KOHTPOJIUPYEMOTO
OCaKICHUS

HaHOYaCTHIL

3Haer:

3aKOHOMEPHOCTH IMPOTEKAIOIIUX IPOLIECCOB
pu CUHTE3€ HAaHOYaCTHII U
HaHOMaTEpHAJIOB B XKHUJKHUX (a3ax;

0COOCHHOCTH XUMHUYECKUX, (PU3MUECKUX U

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne 1.

OrneHKa 3a
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HaunmenoBanue
pa3jaesioB

OcHOBHBIE TOKA3aTeJIHN OLEHKH

DopMbI U METOABI
KOHTPOJISI 1 OLEHKH

OMOJIOTHYECKUX MPOIIECCOB CHHTE32
HAHOYACTHI[ U HAHOMATEPUAIOB B KHUJIKHX
cpenax;

® 3aKOHOMEPHOCTH, MIO3BOJISIOIINE
MIPOTHO3UPOBATh pa3Mep U MOPQOJIOTHIO
HaHOYaCTHI] npu UCTIOJIb30BAHUHU
KHUAKO(PA3HBIX METOJIOB CUHTE3A.

Ymeer:

e BBIOMpATH CIIOCOO CHUHTE3a JUISl TOIYyYeHUS
HaHOYaCTHI] TpeOyemMoro pazmepa u GopMsI;

® HAaXOAUTb WU HCIOJIb30BATH JIUTEPATYpPHBIE
MCTOYHUKH, HEOOXOIMMBIE IJS MONyYCHHS
HAHOYACTHI] U HAHOMATEpUAJIOB Pa3IUYHON
MPUPOJIBI, TUCTIEPCHOCTH U COCTABA;

® MPUMEHATH TEOPETHUECKUE U MPAKTHIECKUE
3HaHUA O Crocobax CHHTE3a HAHOYACTHI] U
HAaHOMATEPHAJIOB JUISl PEIICHUS] HEKOTOPBIX
MCCIIEIOBATENbCKUX U MPUKIIAJHBIX 3a/1a4.

Baaneer:

e MeToJaMH pabOThl ¢ HAYYHO-TEXHHUYECKOM,
CIIPAaBOYHOM JIMTEPATypOd U DJIEKTPOHHO-
OUONINOTEYHBIMU pecypcamu 1o
TEOPETUUECKUM u TEXHOJIOTHYECKUM
acreKTaM CHHTE3a  HAHOYACTHI U
HAaHOMAaTEpPHAJIOB B )KUJIKHX CpeJiax;

® OCHOBHBIMM METOJIaMU CHHTE3a B KHUIKHUX
cpenax HaHOYAacTHII M HaHOMAaTepHalloB
Pa3NUYHON TUCHIEPCHOCTH U IPUPOBI.

KOHTPOJIBHYIO TOUKY
Ne 3.

OrneHka Ha 3a4deTe C
OILICHKOMH.

Pazpea 3.
KoMmruiekcusie

METOAbI CHHTEC3a

HAHOYACTHI]
HaHOMaTEPHAJIOB
KHUJKUX Cpeliax

u
B

3naer:

® 3aKOHOMEpPHOCTH IPOTEKAIOLIUX IMPOLIECCOB
npu CUHTE3e HAHOYACTHII u
HAaHOMATEpPHAaJIOB B )KUIKUX (azax;

® 0COOCHHOCTH XMMMYECKUX, (U3UYECKUX U
OMOJIOTUIECKIX MIPOIIECCOB CUHTE3a
HAHOYACTHUI[ U HAHOMATEPUAIOB B KHUJIKHX
cpenax;

® 3aKOHOMEPHOCTH, MO3BOJISIOIINE
MIPOTHO3UPOBATh pasMep U MOPQOJIOTHIO
HAHOYACTHI] npu WCIOJIb30BaHUN
KHUAKO(PA3HBIX METOJIOB CHHTE3A.

Ymeer:

e BBIOMpATH CIIOCOO CHUHTE3a JUIS TOIYyYeHUS
HaHOYACTHI] TpeOyemMoro pazmepa u GopMsI;

® HAaXOAUTb WU MHCIOJIb30BATH JIUTEPATYpPHBIE
WUCTOYHUKH, HEOOXOJMMEBIC IS TONyYeHUS
HAHOYACTHI] U HAHOMATEpUAJIOB Pa3INYHON
MPUPOJIBI, TUCTIEPCHOCTH U COCTaBa;

® TIPUMEHATH TCOPETHUECKUE U MPAKTUUCCKUE
3HAHUSA O CIOco0axX CHHTE3a HAHOYACTHI] U

OrneHKa 3a
KOHTPOJIbHYIO paboTy
Ne 2.

OrneHKa 3a
KOHTPOJIBHYIO TOUKY
Ne 3,

OrneHka Ha 3a4deTe C
OILICHKOMH.
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HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH
pa3jaesioB KOHTPOJISI 1 OLEHKH

HAHOMATEPHAIIOB JUIA PEUICHHUS HEKOTOPBIX
MCCIIEIOBATENbCKUX U MPUKIIAJHBIX 3a/1a4.
Baaneer:
e MeToJaMH pabOThl ¢ HAYYHO-TEXHHUYECKOM,
CIIPABOYHOM JIMTEPATypOd U DJIEKTPOHHO-

OUOINOTEYHBIMU pecypcamu 1o
TEOPETHUECKMM U TEXHOJIOTHYECKHM
aclieKTaM  CHHTe3a  HAHOYaCTHI U

HAaHOMAaTepPHAaJIOB B )KHUJIKHX CpeJiax;

® OCHOBHBIMM METOJIaMU CHHTE3a B KHUIKHUX
cpelax HaHOYaCTUIl M HAHOMAaTepHUaJoB
Pa3IMYHOMN AUCIIEPCHOCTH U MPUPOIBI.

13. OCOBEHHOCTH OPTAHU3ALIUU OBPA3OBATEJIBHOI'O ITPOIECCA VIS
NHBAJINJIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbS

OOyyeHre WHBANUAOB W JMII C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHM3alii M  OCYIIECTBJIEHUS OOpa30BAaTEIbHOM JEATEIBHOCTH
1o 00pa3zoBaTeNbHBIM MIpOrpaMMaM — MporpaMmam OakaliaBpuaTa, MporpaMMmaM CIeIHaTUTeTa,
nporpammam Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpSAKE OpTaHU3AMH W OCYIIECTBICHUS 00pa30oBaTENbHOM
NESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUsS — MporpaMMam
OakanmaBpuaTta, MporpaMmaM CIeLHalIuTeTa, MporpamMmaM wMaructpatypsl B PXTY
uM. [I.. MenneneeBa, npuHATHIM pemeHneM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotoxkonn Ne 3, BBeAeHHBIM B JelcTBHE IHpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

— MeToanyecKUMU PEeKOMEHJANMUSIMH 0 OpraHW3aluu 00pa30BaTEIHHOIO TMpoIecca
JUisi  O0y4YeHMs] HWHBANUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30BaTeNbHBIX OpPraHM3AlMsIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
00pasoBaTenbHOro mpoliecca (YTBEPKICHBI 3amecTuTerneM MuHucTpa oopa3oBaHust 1 Hayku PD
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNs1 M U3MEeHEHMsI K padoyeil mporpaMmme M CHUIINHbBI

«CHHTE3 HAaHOYACTHUIl M HAHOMATECPHAJIOB B JKHUJIKHX CPEIax»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJOTHS HAHOMATESPHUAIOB

HaumenoBanue OOIT

dopma 00yueHHs: oOuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MEHEHHUS/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«TOoKCHKOI0THSI 1 HAHOTOKCHKOJIOTHSD)

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Iporpamma cocraBieHa [OLEHTOM KadeApbl HaHOMATEPUAIOB M HAHOTEXHOJIOTMH, K.X.H.

Mypamoson H.M.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY TUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPENnoJaBaHMs TUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3YyYeHUe TUCIUILIMHEI B TeueHue 1 cemectpa.

Hucuunnuna «Toxkcukonozua u HAHOMOKCUKOI02UA» OTHOCUTCS K OJOKY NHCHUIUIMH
10 BBIOOPY YacTH TUCHMIUIMH Y4eOHOrO IIaHa, GopMupyeMoil yuacTHUKaMu 00pa3oBaTelbHbBIX
oTHomieHud. [IporpamMmma MUCHUIUIMHBI NMPEANOaraeT, YTo O0y4yaroUecss UMEIOT MOATOTOBKY
no gucuuiuimHaM  «OOmas W HeopraHuyeckas XuMus», «OpraHudeckas XHUMHUA»,
«buonoruyeckre HAHOCTPYKTYphI» U «BBeeHre B CeaTbHOCTbY.

Heas aucuMnIuHbI — GOPMHUPOBAHUE y CTYJCHTOB MOHATHUS O PAa3IMYHBIX ACHEKTax
TOKCUYECKOT0 JIeWCTBUSI OHOJIOTMYECKHM aKTUBHBIX BEIIECTB, a TaKKe HAHOYACTUI[ U
HaHOMAaTEepHaJiOB, MEXaHU3MaX MX JEHCTBHs Ha XUBBIE CHCTEMBl U CIOCOOHOCTH K OIICHKE
pucka mpu paboTe ¢ HaHOMaTepUaIaMHu.

3agaum JUCHMIJIMHBL:

dbopMupoBaHKE y 00yUYAIOMIMXCS CHCTEMHBIX 3HAHUH B 00JIACTH TOKCHYECOTO JIEHCTBHS
OMOJIOTMYECKH aKTHBHBIX BEIIECTB, a TaK)Ke HAHOYACTHULl MU HAHOMATEpUAJIOB, HAHOYACTHIl U
HAHOMATEpHAaJOB, TOHUMAaHHUS MEXaHM3MOB TOKCHYECKOTO JEHCTBUS HAHOYACTHI, MX
B3aUMOJICUCTBUASI C HWMMYHHOM CHCTEMOM, BO3MOYKHOCTEM TIPUMEHEHHUS HAHOYACTHL U
HAaHOMAaTEpHAaJIOB JIJIsl HAMPaBJIECHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEUIECTB B OPTaHU3ME;

BbIpaOOTKa Ha 3TOHl OCHOBE CHCTEMHOTO MOJXO/Ja K OLIEHKE MEPCIEKTUB U PHCKOB
NPUMEHEHHUS HAHOYACTHI[ W HAHOMAaTepHalioB, IIOCTAHOBKE U BBINOJIHEHUIO HAyYHBIX
UCCIIEIOBaHU B 00JacTH pa3pabOTKM HAHOMATEPUANIOB, CIIOCOOHOCTH AaHaJM3UpOBaTh U
KPUTHYECKH OLEHUBATh MOJy4aeMble Pe3yJbTaThl, MpeaiaraTh MyTH PEIICHUs MOCTaBIEHHBIX
3a[a4 ¥ HaXOJUTh CPEH HUX ONTUMAIIbHBIM.

Jucuumnuna «ToKcukonozus u HAHOMOKCUKONO2UA» TIpErofaeTcs B 6 ceMecTpe.
KoHTpons ycrmeBaeMOCTH CTYAEHTOB BEAETCS IO NPUHATON B YHHMBEPCHUTETE PEHTHHIOBOM
CUCTEME.

Pabouas mporpamMma JUCHUIUIMHBI MOXET OBITh peaju30BaHa C MPUMEHEHHEM
JMIEKTPOHHBIX 00pA30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOTO OOyuYeHHUs MOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHBI

N3yuenne JUCLUIINHBI HaIpPaBJIEHO Ha npuolOpereHue CIIEYIOIINX
npo¢eccHOHATBHBIX KOMIIETCHIHI U HHAMKATOPOB HX J0CTHKECHHA:



OcHoBanue

3amaua i} OBBEKT I OGIACTE Ko i Kon n naumeHoBanue (mpodeccroHambHbII
npogeccuoHaTbHON WHJIMKATOpa JOCTUKEHUS CTaHJapT, aHAJIU3 OIbITA)
3HaHUSA HanMmeHoBaHue [1K
EATEIILHOCTH [IK O06001IeHHbBIE TPYAOBBIC
byHKIIMHN
Tun 3aga4y npogeccMoOHAIbHON 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEILCKHIA U PACYETHO-AHAJIMTHYeCKUI

1. «cbop wu  aHanmu3 | - OCHOBHBIC tunsl | IIK-1 Criocoben IIK-1.1 3HaeT OCHOBHBIE Amnanu3z TpeboBaHU K
JAHHBIX O CYIIECTBYIOIIUX | HAHOMATEPHUAaJIOB U | IPOTHO3UPOBATh BIUSHUE 3aKOHOMEPHOCTH U npodeccuoHaTbHBIM
TUTIAX u MapKax | HAHOCHUCTEM MUKPO- U HaHO- MacmTaba | IpUMephl BIUSHUS MUKPO- | KOMIICTCHIIUSM,
HaHOMAaTepHaJioB U | HEOpraHUYECKOMH Ha MEXaHUYeCKue, U HaHO- MaciuTaba Ha IPEIbABISIEMBIM K
HAaHOCHUCTEM, uX | (METaInIecKuX U | pu3HUecKrue, XUMUYECKUE U | MEXaHUYECKUE, BBIITYCKHUKAaM HalpaBJIeHUS
CTPYKTypE€ U CBOICTBaxX | HEMETANIMYECKUX ) U | Apyrue CBOMCTBA BEIIECTB U | GU3NYECKUE, XUMUYECKUE U | TIOJTOTOBKU Ha PhIHKE
MPUMEHUTEITBHO K | OpraHu4ecKoit MaTepHuaoB JpyTHe CBOICTBA BEIIECTB U | TpyAa, 00001meHne
PELICHHUI0 TOCTaBIEHHBIX | (MOTMMEPHBIX, MaTepuajoB 3apy0eKHOTO OTbITA,
3a/1a4 C HCIOJIb30BAHUEM | YTIIEPOIHBIX) MIPUPOJIBIL, IK-1.2 Ymeer MPOBEICHUS KOHCYJIbTALIUN
6a3 TAHHBIX U | TBEpbIE, KUIKUE, IPOTHO3UPOBATH BIUSIHUE C BEAYIIUMH
JUTEPaTyPHBIX resneoOpasHebIe, MHKpO- ¥ HaHO- Maciraba | paboTomaTensImMu,
HCTOYHUKOB; a’pO30JIbHBIE, BKJIIOYAst Ha MEXaHUYeCKHe, 00beAMHEHUSIMU
2. ydactue B paboOTe | HAHOTUICHKU u busrueckre, XUMUIECKUe U | paboTonaTenelt oTpaciy, B
TpyMIbI CHEIHUAJIMCTOB | HAHOCTPYKTYPUPOBaHHbBIE JPYTUE CBOMCTBA BEIIECTB U | KOTOPOI BOCTpEOOBaHbI
npu BBITIOJIHEHUU | TIOKPBITHUS; MaTepUajoB BBIMTYCKHUKH B paMKax
SKCIIEPUMEHTOB, - METOJbI UCCIICIOBAHU, IIK-1.3 Birageetr MeTomamMu | HalpaBia€HUS MOATOTOBKH.

MMPOBCACHUIO Ppacy€TOB H

00paboTke ux
pe3yabTaToB o
CO3JIaHUIO, MCCIIEIOBAHUIO
u BBIOOPY
HaHOMAaTepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCILTYaTaIluOHHBIX

XapaKTEPUCTHK c

IIOMOIIBIO KOMIIJICKCHOI'O

WCIIBITAHUH, TUATHOCTUKH U
KOHTPOJIS KaueCcTBa
HAHOMAaTEPHAJIOB,
nosry(habpuKaToB,
3aroTOBOK JIeTaleH U
W3JICTUHA Ha BX OCHOBE,
TBEPABIX, KUJKUX,
reseo0pa3HbIX U
a’PO30JIbHBIX HAHOCUCTEM,
METObI TUArHOCTUKH U

OIICHKH BIIUSIHUSI MUKPO- U
HaHO- MaciuTada Ha
MEXaHUYECKHE,
bu3nvecKue, XUMHIECKUE 1
Jpyrue CBOMCTBA BELIECTB U
MaTepUalioB

[TpodeccrnonanbHbIi
cranaapt 26.006
«CrennasucT Mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MunucrepcTBa TpyJa u




aHaM3a CTPYKTYpBl H
(bU3HKO-MEXaHUYECKHX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOWYHUBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
3.  cbop Hay4HO-
TEXHUYECKON
nH(poOpMaIuu 1Mo TeMaTuKe
JKCIIEPUMEHTOB TUIS
COCTaBJICHUS 0030pOB,
OTYETOB W  HAYYHBIX
nyOnuKaui, ydJacThue B
COCTaBIICHUH OTYETOB TIO
BBIMIOJTHEHHOMY 33/1aHHUIO.

aHaJIn3a HAHOJUCIICPCHBIX
HacCTHll, HAHOIIJICHOK 1
HaHOCHCTCM.

COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaeparnuu oT
08.09.2015 No 604H.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pHUKAUU — 6)

B: Hayuno-texnuueckas
paspaboTka u
METOIUYECKOE
COIPOBOXKICHHE B 00JIACTH
CO3/1aHUSA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanMpUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«CrenuanucT Mo
M3MEPEHUIO TapaAMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYpY,
YTBEPKICHHBIN IPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaepanuu oT
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«7» cents6ps 2015 .
Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napaMeTpoB U
Moau(HUKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJTM(pHUKAIUU — 6)

4, cOoop w aHAIM3
JAHHBIX O CYIIECTBYIOLIUX
THTAX " MapKax
HaHOMAaTEpHAJIOB u
HaHOCHUCTEM, ux
CTPYKTYPE H CBOWCTBax
IIPUMEHUTEIBLHO K

PCHICHHUIO TTOCTAaBJICHHBIX
3aJa4 C HCIIOJIB30BaHUECM

0a3 JTAHHBIX u
JUTEPATYPHBIX
HUCTOYHUKOB;

5. ywactue B pabote
TPYIIIIBI CHEINAIMCTOB
npu BBITTOJTHEHUN
IKCIIEPUMEHTOB,
NPOBEICHUIO PACYCTOB U
obOpaboTke ux
pe3yabTaToB o
CO3/IaHHIO, HCCIIETOBAHUIO
u BBIOOPY
HaHOMAaTEePHAJIOB u
HAHOCHCTEM, OIICHKE

- OCHOBHBIE THUIIBI
HAHOMAaTepPHAaJIOB u
HAHOCHUCTEM
HEOPraHUYeCKOU
(MeTayTYecKux "
HEMETAJUTMYECKUX ) 151
OpraHNYEeCKOU
(TONMMEpHBIX,

YTIIEPOTHBIX ) TIPUPO/IBI,
TBEpJbIE, KUJIKHUE,
reneoOpasHebIe,
a’pO30JIbHbIE, BKJTIOYAs
HAHOTLJICHKU u

HaHOCTPYKTYPUPOBAHHBIE
TTOKPBITHS;

- IPOIIECCHI MOJTY4CHUS,
00paboTku 1 MoauduKauu
HAHOMATEPHAJIOB, BKIIOYAs
HAHOCTPYKTYPHBIC IUICHKH

n MTOKPBITHS,
nosry(habpuKaToB,
3ar0TOBOK JeTaneu 7

W3IeNuid Ha WX OCHOBE, a

IK-3 Cnocoben
MPUMEHATH OCHOBHBIE THIIbI
HaHOMaTEpPHUAaJIOB U
HaHOCUCTEM
HEOPraHUYECKOU U
OPraHUYeCKOW MPUPOJIBI,
BKJIIOYAsi HAHOTUICHKHU U
HaHOCTPYKTYPUPOBAHHbBIE
MOKPBITHS, BIaJIEET
HaBbIKaMU BBIOOpA TaKUX
MaTepHaoB s 3aJJaHHbIX
YCIOBUM 3KCILTyaTalllH C
y4eTOM TpeOOoBaHUIA
TEXHOJIOTUYHOCTH,
SKOHOMUYHOCTH,
HaJEKHOCTH U
JIOJITOBEYHOCTH

ITK-3.1 3HaeT OCHOBHBIE
(U3UKO-XMUYECKHE,
9KCIUTyaTallMOHHBIC U
TEXHOJIOTUYECKUE
XapaKTEePUCTHKH
HaHOCTPYKTYPHUPOBAHHBIX
MaTepruaJioB

IIK-3.2 YMeeT npuMeHsITh
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH JIJIsi cOopa u
aHaJln3a TEXHUYECKOMN
nHpopmaIuu mo
WHHOBAIIHOHHBIM
pa3paboTkaM B 00J1acTu
MOJTy4eHUS
HAHOCTPYKTYPUPOBAHHBIX
MaTepuasoB

AHnanu3 TpeGoBaHUN K
pohecCuOHATBEHBIM
KOMITCTEHIIHSIM,
NPEIbSBISEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJITOTOBKU Ha PHIHKE
Tpyna, 00001eHne
3apy0eKHOTO OTBITA,
NPOBE/ICHUST KOHCYIbTAIUN
C BEAYIIHUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboTtoaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKax
HaIpaBJIEHUS TTOJITOTOBKH.

[IpodeccronanbHbIit
cranaapt 26.006
«Crenuanuct no
pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX




9KCIUTYaTalluOHHBIX
XapaKTEePUCTHK c
MOMOIIBI0  KOMILJICKCHOTO
aHaJIM3a CTPYKTYpBl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JIPYTUX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
6. cbop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCTIIEPHUMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33J[aHHUIO.

TaKKe TEXHOJOTMYECKHE
MpoIecchl €  y4acTHEM
HaHOCprKTypI/IpOBaHHBIX
cpen;

- HOpMaTI/IBHO-TGXHI/I‘-IeCKaSI
JTIOKYMEHTAITUS U CHCTEMBI
cepTU(HUKALIH
HaHOMAaTEPHUAJIOB U U3ACIIHI
Ha VX OCHOBE, IIPOTOKOJIBI
X0J1a ¥ PE3yJIbTaTOB
JKCIIEPUMEHTOB,
JIOKYMEHTAITUS 110 TEXHUKE
0€30IMacHOCTH U
0€e30I1aCHOCTH
KNU3HCACATCIBbHOCTHU.

MaTepUajoBy,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKACHHE
pa3paboTku
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMuYecKas
pa3paboTka u
METOUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAITUHN —
6)

[IpodeccronanbHbrit
cranaapt 40.104
«Creuuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (pHUKAIIIN CBOKCTB
HAaHOMAaTEpPHAJIOB U

HAaHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M




Munucrepcersa Tpya u
COLIMAJILHOM 3aIUATEI
Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBAHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHUaJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)




B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3name:

- OCHOBHBIC ITIOHATHA TOKCHUKOJIOTMHY U1 HAHOTOKCHUKOJIOI'UH,

- MCEXaHHU3MBbI HeﬁCTBHH Hauboee pacrnpoCTpaHCHHBIX TOKCHYHBIX BCIICCTB

aHTHUOTOB;

- 0COOCHHOCTH I[GﬁCTBPISI HaHOYAaCTHII Ha )KHUBBIC CUCTCMBI,

Ymems:

- TNpaBWIbHO OLEHUBAaTh PUCK NpH padoTe C pa3IMYHbBIMH HaHOYACTUI[AMH

HaHOMaTCpUuaJlaMu,

- BBIOMpaTh CpEeACTBA 3aIUTHI, HEOOXoaWMBIE TIpuU padore

HAHOCHCTEMaMU ¥ HAHOMaTepUaTaMU;
Braoems:

)51

C Ppa3In4YHbBIMU

- nH(popManMen 0 TOKCHYHOCTH HEKOTOPBIX BUI0B HAHOYACTULl 1 HAHOMATEPUAJIOB;
- HaBbIKAMHU aHaJli3a COBPEMEHHON HAay4YHOH JIUTEpaTypbl B 00JIACTU TOKCHUYHOCTHU

HAaHOMATCPUAJIOB.

3. OFbEM JUCIHUAILIAHLI U BUJbl YYEFHOU PABOThI

Buna yueOHo# padoThI

O0beM TUCHUTIINHBI

3E Akan. | Actp.
4. 4.

O01mas TPy10eMKOCTh TUCIHUILIHHBI 3,0 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJIe B opMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Jlabopartopusie padots (JIP) - - -
B TOM 4HcCIe B popMe MPAKTHUECKON OTOTOBKU - - -
CamocTosiTesbHasi padora 1,67 60 40
KoHnrtakTHas camoctosTenbHas pabora 167 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IHUCIUIIIMHBI ’ 59,8 | 39,85
Bua koHnTpoJs: 3auer




4. COAEP)KAHUE JUCIIUITJIMHbI

4.1. Pazgenpl IMCHMILIMHLI U BUABI 3aHATHN

Ne i/

AKkazeM. 4acoB

BT.4.B

BT.Y.B

Paznes nucuMIIAHbBI Ipak. Cam.
Bcero dopme np. | Jlekuum 31;11. ¢opme np. paBora
MOAT. MOJT.
1 Pa3nen 1.OCHOBBI TOKCHKOJIOTHH 33 - 14 7 - 12
1.1 BBenenue u OCHOBHBIE TOHATHUSA 10 - 4 2 - 4
1.2 JleficTBHE TOKCUYHBIX BEILECTB HA OPTaHU3M 5 - 2 1 - 2
1.3 JleTokcukanys 1 aHTUIOTHI 13 - 6 3 - 4
1.4 [Iprmepsl TOKCHYECKOTO JENCTBUS BEIIECTB ) - 2 1 - 2
2 Pa3nen 2. HanoTokcukosiorus 40 4 18 7 4 15
2.1 [loHsiTHE M 3a]1a4¥ HAHOTOKCUKOJIOTUU 18 2 8 3 2 7
2.2 [IpuMepsl TOKCUYECKOrO NEWCTBUSL HAHOYACTHL] 22 2 10 4 2 8
[TonroroBka u 3anmTa pedeparon 20 - - 2 - 18
IToaroroBka k 3auety 15 - - - - 15
dopma KOHTPOJIS - 3a4ET - -
Bcero yacos 108 4 32 16 4 60
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4.2 Conepxxanue pa3aejioB QM CIUATIINHbBI

Pa3zgen 1. OCHOBBI TOKCHKOJIOTHH

1.1. BBeaeHue uM oOcHOBHble NOHATHSA. OmnpeneneHue TOKCUKOJIOTHH, pa3Jeibl
Tokcukosiornu. Mcropus Tokcukosoruu. IloHsTMEe O BpenHOM BeniecTBE. TOKCHYHOCTh H
ornacHocTh BemiecTBa. llonstie no3el. Kpusble «ro3a-addexr». Buabl Tokcndyeckux m03 u
koHneHtpauuii. Ilopor Bpemnoro peictBus. Ilonsarue IIJAK. TonepantHocTh. IloHsTHE
romeocraza. Knaccudukauus orpasnenuii. Octpoe u XxpoHudeckoe oTpaBieHue. OTHaneHHbIE
MIOCJIE/ICTBHUSI.

1.2. JleiicTBMe TOKCHYHBIX BellecTB Ha OpraHu3sM. OCHOBHBIE IYTH IMOCTYILJICHUS
TOKCHYHBIX BellecTB B opraHu3M. Kmaccudukanuss TOKCHYHBIX BEIIECTB MO JCHCTBUIO Ha
OpraHusM, N0 H30UPATENbHOM TOKCHYHOCTH. O(PGEKThl MpH IOBTOPHOM  BBEICHMH.
KomOuHMpoBaHHasi TOKCUYHOCTb. MOJEKYISpHbIE MEXaHU3MBbI JIEHCTBUS TOKCUYHBIX BEIIECTB.
ATOHHCTBI M aHTAarOHUCTHI peLenTOpoB. IIprMepsl TOKCHKAHTOB-arOHUCTOB U AHTarOHUCTOB, X
MUIIEHU U 3P HEKTHI.

1.3. lerokcukanus U aHTHAOTHI. [leproas! orpasnenus. OOmuye MPUHLIUIBI JICUCHUS
oTpaBieHU. CTUMYNSAUHUS €CTECTBEHHOM JI€TOKCHMKAluU. VICKyCCTBEHHasi JAETOKCHUKALIMS
opranusMma. [Ipumenenue antu0ToB. Kitaccudukanus aHTU0TOB U TIPUMEPBHI.

1.4. IIpuMepbl TOKCHYECKOT0 AeHMCTBUSA BeleCTB. TOKCUYECKOE JEHCTBUE HEKOTOPBIX
BELIECTB HEOPIaHWYECKOTO IPOUCXOXACHUSA: MOHOOKCHJ YIJIEpOAa, OKCHUJIbl a30Ta, OKCUIBI
Cepbl, KHUCIOTHl U IIENO0YH, (PTOp, MBIIIBSIK, TSKeNIble MeTauibl. TOKCHYecKoe JAeicTBHe
HEKOTOPBIX  OPraHMYEeCKMX BEUIECTB: OJAHOATOMHBIE CHUPTHI M  IJIMKOJM, AlETOH,
dbochopoprannueckue NeCTUIUIbI, KOPEeruH, HHKOTHH. TOKCHHBI OJIETHOM MOTaHKH U MyXOMOpa.
ToKCUHBI 3M€U U CKOPITUOHOB.

Pa3zgen 2. HanoTokcukoJorus

2.1. IlonsiTHe M 3aJaYH HAHOTOKCUKOJIOTHM. VcTopust HaHOTOKCHKOsIOTHU. [Iprmepsl
OCTPOTO M XPOHUYECKOTO JACHCTBUA BhICOKOAMCTIEpcHOM mbuth. O0630p ['torTepa O6GepaopcTepa
«HaHOTOKCHKOJIOTHS: HOBasi IMCLUUIUIMHA, BO3HUKAIOMIAS M3 M3YUEHUS 4YaCTUL[ CBEPXMAJIOrO
pa3mepa». Pacnpenenenue yactull npu MHTranduuu. Biusaue pazmepa u GopMbl HAHOUACTHUI] —
npuMepbl. OcoOEHHOCTH AEHCTBHS YaCTHIl B HAHOPA3MEPHOM COCTOSHUU. OpraHbl-MUIICHU IS
HaHouactull. OIlleHKa pUCKa TNpPW BO3JACUCTBMM HaHOMarepuaynoB. OrpaHuyeHHs Ha
UCIIOJIb30BaHUE HaHOMAaTepHUaioB. MeTo/bl OIEHKH 0e30MacHOCTH HaHoMaTepuayioB. CpeacTsa
3alIUTHI IpU paboTe ¢ HaHOMAaTepHalaMu.

6. Ilpumepbl TOKCHYECKOro JAeiicTBHMS HaHOYAaCTHI. ToKcHueckoe JelcTBUE
HAaHOYACTHI] METAUIOB, YIVIEPOAHBIX HAHOYACTHUL, OKCHJHBIX HAHOYACTHUIL], MOJUMEPHBIX
HAHOYACTHII.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

Ne Paznen
B pe3ynbTare 0CBOCHUS JUCHMIUIMHBI CTYJICHT TOJKEH: Paznen 1 )
3HaTh:
1 - OCHOBHBIE TIOHSTHUSI TOKCUKOJIOTUY ¥ HAHOTOKCUKOJIOTHH; + +
2 - MEXaHU3MBbI JIEHCTBUS HanboJiee pacpoCTpaHEHHBIX TOKCHUYHBIX BEIIECTB U AHTHJIOTOB; + -
3 - 0COOEHHOCTH JCWCTBHsI HAHOYACTHUI] Ha JKUBBIC CHCTEMBI - +
Ymersb:
4 - IPaBWJIHLHO OIICHUBATH PHUCK MPU PabOTe ¢ pa3IMYHBIMUA HAHOYACTHIIAMH U HAHOMAaTepHallaMH, + +
5 - BBIOMPATh CPEJCTBA 3AIIUTHI, HEOOXOIUMBbIE NPH paboTe C pa3TMYHBIMU HAHOCUCTEMAMH U HAHOMaTepHajlaMu + +
Baaaers:
6 - nH(opManKel 0 TOKCHYHOCTH HEKOTOPBIX BHJIOB HAHOYACTUIl U HAHOMATEPHUAJIOB - +
7 - HaBBIKAMHU aHaJIM3a COBPEMEHHOW HAYyYHOH JTUTepaTyphl B 00JaCTH TOKCHYHOCTH HAHOMATEpPHAJIOB + +
B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT A0JI’KeH NPHOOpecTH cieayomme npogecCHoOHaIbHbIEe KOMIIETEHIMH U HHANKATOPBI UX
JAOCTHKEHHS:
Ko u HanmenoBanue I1K Koa n nHaumeHoBanue nHaukaTopa nocrumkenus IK
8 ITK-1 CriocoOeH mporuo3upoBaTh BausHue MUKpO- U HaHO- | [1K-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH W TMPUMEPHI
MacmiTaba Ha MEeXaHWYecKue, PU3NYeCKUue, XMMUUYECKUE U | BIMSHUS MUKPO- U HaHO- MaciiTtaba Ha MEeXaHWYecKHe, n n
JpYrUe CBOMCTBA BEIECTB U MaTEPUAJIOB buznyeckue, XUMUYECKUE U APYTrue CBOICTBA BEIIECTB U
MaTepHaJoB
9 IIK-1.2 YMeeT nporHo3upoBaTh BIUSHUE MUKPO- U HAHO-
Macirada Ha MeXaHU4ecKue, GU3NIECKrue, XUMHUIECKHE 1 + +
JpYrue CBOMCTBA BEIIECTB U MATEPUAJIOB
10 IIK-1.3 Bnaneer merogamMu OLIEHKM BIMSHUS MHKpPO- U
HaHO- MacmTaba Ha MexXaHW4eckue, (U3HYECKHeE, + +
XUMUYECKHE U IPyrue CBOMCTBA BEILIECTB U MATEPUATIOB
11 IIK-3 Cnocoben  mpumensatb  ocHoBHble  Tumbl| ITK-3.1 3Haer OCHOBHBIE (U3UKO-XUMHYECKHE,
HAaHOMATEepPUAJIOB M HAHOCHUCTEM HEOPTraHWYECKOW | HKCIUTyaTal[MOHHBIE U TEXHOJIOTMYECKUE XapaKTEPUCTUKHU + +

OpPraHMYEeCKONl  MpUPOJbl, BKIIOYas HAHOIJICHKM U | HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAJIOB
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Pa3nen
B pe3ynbTare 0CBOCHMS JUCHMILUIMHBI CTYJICHT TOJIKEH: Paznen 1 )
12 HAaHOCTPYKTYPUPOBaHHbIE MOKPBITHs, BianeeT Hasblkamu | ITK-3.2 YmMmeer IIPUMEHSATH UH(POPMALIMOHHO-
BbIOOpa TakUX MaTepualoB Ui 3aJaHHBIX YCIIOBHMM | KOMMYHHMKAllMOHHBIE TEXHOJIOTMH Ul cOopa M aHaiIu3a
HKCIUTyaTallil C y4eToM TpeOOBaHUI TEXHOJOTMYHOCTH,| TEXHHUECKOW  MHPOpMALMM 1O  MHHOBAIIMOHHBIM + +
HKOHOMHYHOCTH, HAJIEKHOCTH U JOJITOBEYHOCTH pa3paboTkam B obnacTtu MOJTy4YEeHHUs

HAaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB
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6. IPAKTUYECKUE U JJABOPATOPHBIE 3AHATUS
6.1. IlpakTn4yecKkue 3aHATUSA
IIpuMepHbIe TeMbl MPAKTHYECKHX 3aAHATHIA M0 TUCIUILIHHE.

Ne ni/m Ne pasnena TeMbl MPaKTUYECKUX 3aHATUI Yacel
JHACITATLINHEL

1 1.1. BBenenue 1 0OCHOBHEIE IOHATHS TOKCUKOJIOTHH. 2

2 1.2. JleficTBHE TOKCUYHBIX BEILECTB HA OPTAHU3M. 1

3 1.3. JleTokcukanusi 1 aHTUOTHI. 3

4 1.4. IIpuMepsl TOKCUYECKOIO NEUCTBUS BELECTB. 1

5 2.1. IMTongaTue v 3a1a4l HAHOTOKCUKOJIOTHUH. 3

6 2.2. [IprmMepbl TOKCMYECKOTO ACHCTBUSI HAHOYACTHII. 4
3amuTa TOATOTOBICHHBIX pedepaToB MO aHAIU3Y

9 Pedpepar Hay4YHOU I/IH(bOpMaI_[I/IE/I (crareii W mWATEHTOB) IO )
TOKCHUYECKOMY JICUCTBHUIO HAHOYACTHI] u
HaHOMaTEPHAJIOB.

6.2 JlabopaTopHble 3aHATHS

BrimonHeHne 1ab0opaTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuaa,
U3y4aeMoro B qucHUIUIMHE «TOKCUKO0N02UA U HAHOMOKCUKO02UA» HE TIPETYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

CaMocrosiTenbHasi paboTa MPOBOAUTCS C LETBI0 YIIyOJIeHHs] 3HAHUN 1O TUCIUIUINHE U
MpeyCMaTpUBACT:

— O03HaKOMJICHHE U MPOpPabOTKy PEKOMEHIOBAaHHOU JIUTEPATYPHI, pabOTy ¢ 3JIEKTPOHHO-
OMOJIMOTEYHBIMA CHCTEMaMH, BKIIOYas TEpPEBOJbI MyONMKalMi W3 HAyYHBIX JKYPHAJIOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUUHII;

— TIOCEIIEHUE OTPACTIEBBIX BHICTABOK M CEMHUHAPOB;

— yuacrue B cemuHapax PXTY um. . MenneneeBa 1o TeMaTuke TUCLUIIIMHBL;

— TOJTOTOBKY K BBIMOJHEHUIO KOHTPOJIBHBIX PabOT MO0 MaTepuaiy JEKIIMOHHOTO Kypca;

— MOJrOTOBKY K C/Iau€ 3auema 1o JUCIUIUINHE.

[InanupoBaHue BpEeMEHHM Ha CAMOCTOSTEIBHYIO paboTy, HEOOXOAMMOro Ha H3Y4YCHHUE
TUCLUIIMHBI, CTYJEHTaM Jy4dlle€ BCEro OCYIIECTBISATh Ha BECh MEPUOJ U3YyUCHUS,
MpeaycMaTpuBasi MPU STOM PETYISIPHOE TMOBTOPEHHE MPOHICHHOTO MaTepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO pETyISpHO IOIMOJNHATH CBEICHUSMHU U3
JUTEPATYPHBIX HCTOYHMKOB, TIPEACTABJICHHBIX B pabodeit mporpamme. Ilpu pabore ¢
YKa3aHHBIMH HMCTOYHHKAMH PEKOMEHIYETCS COCTaBIATh KPATKUH KOHCIEKT Marepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUuecKuX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB JJIsI KOHTPOJIA
OCBOEHMSA JUCIIUITJIMHbI

CoBOKyIMHAs OIEHKa M0 JUCIUIUIMHE CKJIAJbIBACTCI U3 OICHOK 32 BBIOJHECHUE
KOHTPOJIBHBIX paboT (MakcuMmaibHas olieHka 60 6amioB), pedepaTHBHO-aHATUTHYECKUX PadOT
(MakcumanbHas ornenka 40 60annoB).

8.1. IlIpumepHasi TemaTuKa pedepaTHBHO-AHATUTHYECKOH padoThI.
Ha nmpaktudeckux 3aHATHSX MPEIyCMOTPEHO 4 00s3aTeNbHBIX J0KIana. MakcumaibHas
OIICHKA 32 OJIUH JIOKJIaJl COCTaBISIET 5 0AJIOB, BCETrO 3a JOKIIABI TpeaycMoTpeHo 20 6aios.
N3yuenne quCIUIIINHBI 3aKaHUYMBACTCSI TIOJITOTOBKOM | 3aIIUTON pedepaToB.
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IoaroroBka u 3ammra pedepara
[ToaroroBka u 3amuTa pedepara BKIOYAECT B ceOsl MOWCK U JACTATbHBIA aHAIU3 OJHOTO
UCTOYHUKA Hay4HOU MH(OpManuu (HaydHOH CTaThU) MO M3YUYEHHUIO TOKCUYHOCTH HAHOYACTHUIL
WIM HAaHOMATepUATIOB. AHAIM3UPYETCS aKTYalbHOCTh pPabOTHI, OMHCAHHOW B CTaThe,
NEPCIEKTUBHOCTh HAIPABJICHUS, [OCTOMHCTBA, HEAOCTaTKH, MpPAaKTHYeCKas 3HAYMMOCTh U
BO3MOXXHOCTh BHeApeHHs. MakcumalnbHas oleHka 3a pedepar — 20 6amioB. O6bvem pedepara
COCTaBJISIET 2-3 CTPAHHUIIBI.
[Tnan pedepara Mo Hay4HOU CTaThe WIM MATEHTY.
1. AKTyanbHOCTh
2. Yto cnenano
3. JlocTouHCcTBAa (HOBBIE TIOJXO/bI, OPUTHHATILHBIE METO/Ibl, HHTEPECHBIE PE3YIbTATHI)
4. HenocraTtku
5. IlpakTryeckasi 3Ha4UUMOCTh
6. Ouenka
Jns 3ammuThl  pedepaTa HYKHO: TPEJOCTaBUTh OpPUTMHAN CTaTbU WJIM TATeHTa
(pacmiedaTaHHBIif), TEKCT pedepaTa B COOTBETCTBHH C IUIAHOM, CIENATh OKJIAJ U OTBETUTH Ha
BOIIPOCHI.
PexomMeHnyercsi OpaTh CTaThy U3 CASAYIOUINX HAYYHBIX KYPHAJIOB!
1. «Poccuiickue HAHOTEXHOJIOTHHI
2. «HaHOTEXHOJIOTHH U OXpaHa 3IOPOBBS»
3. Nanomedicine: Nanotechnology, Biology and Medicine
4. Nanotoxicology
a Tak)Ke TIOJIb30BAaThCA HAy4YHOW OJJIEKTPOHHOW OmOnmorekor wu3marenscTtBa Elsevier Ha
iatdopme ScienceDirect.

IIpumepHBIe TEMBI J0KIA10B

Paspen 1. OcHOBbI TOKCUMKONOIMNN

1. Meroapbl aHanu3a B TOKCUKOJIOTHH, CBSI3b C KPUMUHATHCTUKOM.

2. Bonrpockl 6M03THKH MTPHU UCCIET0BAaHUN TOKCUYHOCTH BEUIECTB

3. Kpynseiimme aBapuu Ha xumuueckux 3aBogax  (JlaB-Ksmanm (CHIA), Ceseso
(Uranus), bxonan (Munus) u ap.)

4. IlpuMmepsl roMeocTasa y MICKONMUTAOIMUX. Perynsauus KoaudyecTBa coyieid U BOABI B TEJIE —
ocmoperyisinus. Perymsamnus temneparypsl Tena. Perymsius ypoBHS INIFOKO3bI B KpoBU. [[pyrue
IPUMEPBI.

5. Ilpumepsl KaHIIEPOTEHHOTO U MyTareHHOTO JEHCTBUSA TOKCUYHBIX BEIIECTB.

6. HepBHomapanuTudeckoe J€iiCTBME Ha MpUMEpPE CTPUXHHMHA. YKa3aTb MOJIEKYJISIPHBII
MEXaHU3M. AHTHIOTHI IPX OTPABJIEHUH CTPUXHUHOM.

7. HetictBue MopduHa. VYKazaTh MOJEKYJISpHBIA MexaHu3M. Kak u modyemMy BO3HHKAeT
3aBUCUMOCTb, €CTh JIN BPOKJICHHASI CKJIOHHOCTh K HAPKOTHUKaM?

8. Ilpumepsl MaTepuanbHOW M (YHKIMOHAIBHON KyMYJALMU MPH JACHCTBHM HAa OpPraHU3M U
3KOCHUCTEMBI.

9. Ilpumepsl KOMOMHUPOBAHHOTO AeicTBUs A10B. [lokazate pazubie d3((HEKTH (aATUTUBHOCTD,
CHHEPTH3M, aHTarOHU3M).

10. Inanu3Hblie METOBI JeTOKCUKAIMK. MeMOpaHbl JUid Auain3a Kak HAaHOMaTepUabl.

11. Copb6imonHsie MeTonbl AeTokcuKanuu. CoBpeMeHHBIE COpOEHTHBIE TIIpemaparhl Kak
HaHOMAaTepHabl.

12. OtpaBieHuss nMpu WHBEKIIMOHHOM NYTH TOCTYIUICHUS - YKYCHI 3MeH: KOOpBI, TaJlIOKH,
rpeMydeii 3Men U JIp. YKa3aTb OCHOBHbBIE TOKCUKAHTHI, MOJIEKYJISIPHBIM MEXaHU3M M aHTUIOTHI.
CuMnTOMBI U NIEPBAsi TOMOILb.
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13. OtpaBneHusi npu NEpoOpaIbHOM MYTH MOCTYIUIEHUS — OTPABICHUS AJOBUTHIMU IpUOaMu:
ONeTHOM MOTaHKOM, MyXOMOPOM, JIO)KHBIMH OIISITAMH M Jp. YKa3aTh OCHOBHBIE TOKCHKAHTBI,
MOJIEKYJIIPHBIN MEXaHU3M U aHTUIO0Thl. CUMIOTOMBI ¥ TIEPBasi TOMOILb.

14. OtpaBneHus SAOBUTHIMH PAaCTCHUSMHU - aKOHUT, OejleHa, OeiuiaoHHa (KpacaBka), JypMaH,
BE€X SJOBHUTHIM (IMKyTa). YKa3aTh OCHOBHBIE TOKCHKAHTBI, MOJIEKYJSPHBIH MEXaHH3M U
aHTUI0THl. CHUMITOMBI M iepBasi noMouls. [[puMeHenne B MeuIuHe.

15. OrpaBnenne KOGEHHOM U IPYTUMHU TICUXOCTUMYJISITOPAMHU, MEXaHU3M JCHCTBUS, pa3BUTHE
MPUBBIKAHUS U 3aBUCUMOCTH, TOMOIILIb [P OCTPOM OTPaBJICHUU

16. OTpaBneHne OKCMAAMHU a30Ta W CEpbl — CUMIITOMBI, MEXaHHU3M JACUCTBUS, YKOJIOTMYECKUE
MOCIIEACTBHSI BHIOPOCOB.

17. OtpaBieHHE MBIIIBSIKOM W PTYTBIO — YKa3aThb CHUMIITOMBI, MOJICKYJISIPHBIA MEXaHH3M
OTPABJICHUSI U METO/IbI IETOKCUKAIIUU

18. OtpaBneHHe >TAHOJIOM UM AaI€TOHOM - YKa3aThb CHUMITOMBI, MOJICKYJISIDHBI MEXaHH3M
OTPABJICHUSI U METO/IbI IETOKCUKAIIUU

Pasnen 2. Hanorokcukosorus
1. Amamu3 crareum OOGepnopcrepa (Oberdorster G., Oberdorster E., Oberdorster J.
Nanotoxicology: an emerging discipline evolving from studies of ultrafine particles // Environ.
Health. Perspect. — 2005. — Vol. 113. — P. 823-839.)
2. [leficTBe HAHOYACTUI] HA PACTEHUS (OJHOKJIECTOUYHBIE 1 MHOTOKJIETOUHBIE)
3. TOKCHYHOCTH YTJIEPOAHBIX HAHOTPYOOK
4. [leiicTBHEe HAHOYACTUI] HA PENIPOAYKTUBHBIE ()YHKITUHU KUBOTHBIX
5. JleificTBME HAHOYACTHI] HA TUIPOOUOHTOB
6. Ananmuz MP 1.2.2522-09 BeisiBneHre HaHOMAaTepUaIoB, MPEICTABISIONINX MOTEHUUATBHYIO
ONACHOCTh [IJIsi 3I0POBbSI 4YEJOBEKa. MeToaudeckue pekomeHaauuu. YTBepxaeHbl 01 urost
2009 r.
7. Anmam3 MP  1.2.2566-09. Omnenka 0e30nmaCHOCTH HaHOMAaTEpHAJIIOB in  Vitro
U B MOJICNBHBIX CHUCTEMax in vivo. Meroauueckue peKkoMeHIanuu. YTBepxkaeHsl 10 mexadps
2009 r.
8. Anaim3z MP 1.2.2639-10. Hcrnonp30BaHHE€ METOJIOB KOJMYECTBEHHOTO OMpPEACICHUS
HAaHOMATEpHAJIOB Ha MPEANpUATUAX HAHOMHAYCTpUHU. MeToauueckue peKOMEHAAlNH.
Vreepxaensl 24 mas 2010 r.
9. Anamuz MP 1.2.0054-11 Ilopsimok W MeETOAbI OLEHKH BO3JCHCTBUS HCKYCCTBEHHBIX
HAaHOYACTUIl M HAHOMATEpPHAJIOB Ha TOKCHYECKOE [JEWCTBHE XHMHUYECKUX BEIIECTB.
Metoandeckue pekoMeHaanuu. Y TBepkaeHbl 29 nexabps 2011 r.
10. Anamuz MP 1.2.0052-11. Onenka Bo3eiicTBUSsI HAHOMATEPHAIOB Ha (DYHKIIMIO UMMMYHHUTETA.
Metoandeckue pekoMeHaanuu. Y TBepkaeHb! 29 nexabps 2011 r.
11. Amamuz MY 1.2.2520-09. TokcuKOIOTO-TUTHUEHUYECKAss OICHKAa Oe30MacHOCTH
HaHoMaTepuanoB. MeTtoandeckue ykazanus. Y tBepxaceHbl 05 utons 2009 r.
12. Aramu3z MV 1.2.2635-10. Meauko-6nonoruyeckas oneHkKa 0e30MacHOCTH HaHOMAaTepHAaJIOB.
Meroanueckue ykazanus. Y TBepxkaeHsl 24 mast 2010 r.
13. [Ipumenenne Hanovyactui] TiO2, ZnO u SiO2 B IPOMBIIUIEHHOCTH U B KOCMETHKE.
14. ®otokatanutudeckoe nerictue HaHodactuil Ti0». IlpumeHeHue B CTpOUTENBCTBE U IS
OYMCTKHU BO3]1yXa.
15. IIpou3BOACTBO U MEPCIEKTUBBI IPUMEHEHHSI YTTIEPOAHBIX HAHOTPYOOK, BOSMOXHBIE ITYTH UX
MOCTYTUICHUSI B OPTaHU3M JIIO/IeH U B buocdepy.
16. BomopacTtBopuMbIe TPOW3BOAHBIE (YIUIEPEHOB — MPOHUKHOBEHHE 4Yepe3 OHMOJOTHYECKHE
Oapbepbl, THTHOUpOBaHUE (PEPMEHTOB, AaHTHOKCUAAHTHBIE CBOHCTBA
17. Bo3aetictBue nanodactur Ha JJHK.
18. ITosib3a M OMACHOCTH COHIIE3AUTHON KOCMETUKH C HAHOYACTUIIAMU
19. IIpumepsl BOCHAIMTENBHBIX PEAKIINI O/ IEMCTBUEM HAHOYACTHUIl METAJIJIOB
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20. Tokcuyeckoe IeMCTBUE U BOZMOKHOCTH MEIUIIMHCKOTO MPUMEHEHHUST HAHOYACTHUIl METAJJIOB
(kpome cepebpa)

21. Toxkcuueckoe ACHCTBUE U BO3MOXHOCTH MEIUIIMHCKOTO MPUMEHEHHUSI HAHOYACTHUI[ OKCUIO0B
MCTAJIJIOB

22. Tokcuyeckoe IEWCTBME W BO3MOXHOCTH MEIUIMHCKOTO MNPUMEHEHHS  YIVIEPOJIHBIX
HaHOYACTHII

8.2. I[IpumMepsl KOHTPOJIBLHBIX BOMPOCOB /IJIl TEKYIEr0 KOHTPOJIsI 0CBOEHHS THCIIUIITHHBI

JIist  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 3 KOHTPOJBHBIX paboThl (IO OJHOM
KOHTPOJIBHOM paboTe MO KaXIOMy pa3lelly W HTOTOBas KOHTPOJIbHAas paboTa MO BceM
pasznenam). MakcuMalbHast OleHKa 32 KOHTPOJIbHBIE paboThI cocTaBisieT 20 0aIoB 3a KaX/Iylo.

Pa3nea 1. IlpuMepsl BonpocoB K KOHTPOJIbHOH padore Ne 1. KonTpoabHasi padota B BuIe
TecTa coaepxut 20 Bonpocos, o 1,0 6asiia 3a Bonpoc.

1) TOKCHYHOCTH - ATO

1 — MuHHManbHas 103a, IPU KOTOPOM IMPOSABISAETCS OTPaBJIEHUE, 2 — MEpa ONAacHOCTU
BEIIIECTBA IS YeJIOBEKa, 3 — MepeIo3upOBKa BEIIECTBA, 4 — Mepa HECOBMECTUMOCTH BEILIECTBA C
KU3HBIO

2) DLso - 3T0
1 — cpenusisi cMepTenbHass KOHIEHTpaUus, 2 — CpeAHsIsl CMEpPTEIbHas 103a, 3 — CPEaHss
s dekTuBHas 1032, 4 — MUHUMaIbHAs! TOKCUYECKAs 103a.

3) l'omeocTas - 3TO CIIOCOOHOCTh OMOJIOTHYECKOTO 00BEKTa

I — K COXpaHEHHWIO IOCTOSHCTBA BHYTPEHHEW Cpelabl OpraHu3Ma M YCTOWYHMBOCTH
OCHOBHBIX (PM3UOJOTHUECKUX (PYHKIUH MPU M3MEHEHUH YCIOBUN OKpYKamolel cpedsl, 2 — K
U3MEHEHHMIO BHYTPEHHEH cpelbl OpraHu3Ma M OCHOBHBIX (DU3MONOrMYEeCKMX (QYHKIUH Hpu
WU3MEHEHUHU YCIIOBUI OKpY’KaloLEH cpeabl, 3 — K COXPaHEHMIO MTOCTOSHCTBA BHYTPEHHEN Cpefbl
OpraHu3Ma U yCTOWYMBOCTH OCHOBHBIX (PM3MOJIOTHYECKUX (PYHKIUI MPU MOCTOSHHBIX YCIOBHIX
OKpy’Karomen cpenasl, 4 — K Macco- W TEIIOOOMEHY C OKpYXaromleil cpeaoil mpu JroObIX
YCIOBHUSAX OKPYXAIOIIEH Cpebl.

4) TpaHKBWIM3aTOPHI 1 CHOTBOPHBIC JIEKAPCTBEHHBIC CPEICTBA 00IaAa0T
1 — KapAMOTOKCHMYECKMM JE€HCTBUEM, 2 — HEUPOTOKCHMYECKUM JeicTBUEM, 3 —
reMaTOTOKCUYECKUM JeHCTBUEM, 4 — HEPPOTOKCHIECKUM JIEHCTBHEM

5) IIpu rematoTOKCHYECKOM JIEHCTBHH sI/1a MPEUMYIIECTBEHHO MOBPEKIACTCS
1 — meyens, 2 — NOUKH, 3 — LIEHTpaAJIbHAs HEPBHAs cUCTEMa, 4 — CEpIEYHO-COCYAUCTas
cUcTeMma.

6) [Ipu GyHKIMOHATEHON KYMYJISIIMH TIPOUCXOJINT:

| — HakomeHue BPEIHOIO BELIECTBA B OPraHU3ME IPU MOBTOPHBIX BO3AECHUCTBUAX, 2 —
HapacTaHWE W3MEHEHUN B OpraHuW3MeE, BBI3BAHHOE MOBTOPHBIM BO3JCHCTBHEM BEILECTB, 3 —
npucnocoOIeHrne opranu3Ma K JeiCcTBUIO BPEIHBIX BELIECTB, 4 — pa3pyllIeHUE MTEYEHH.

7) Ilpu KOMOMHHUPOBAHHOM JIEHCTBHH TOKCHKAHTOB

1 — apdext paBen cymme 3(pPeKTOB OTACIBHBIX BemECTB, 2 — 3(PeKT cuimpHee, 4yem
cymMma 3(QQeKTOB OTIECIBHBIX BEIIECTB, 3 — 3¢ ekt cnadbee, yeM cymMma 3((HEKTOB OTACTHHBIX
BEIIIECTB, 4 — BO3MOXKHBI BCE TPU YKAa3aHHBIX BBILIE BapHAHTA
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8) CrnocoOGHOCTh BelIecTBa CBS3BIBATHCSA C JAHHBIM PELENTOPOM, B PE3yiIbTaTe Yero
IPOMCXOIUT 00pa30BaHNE KOMIUIEKCA «BELIECTBO — PELENTOPY, HA3bIBAECTCS:

1 — appunuTeT; 2 — BHYTPEHHSAS aKTHBHOCTH;, 3 — DHEPIUs CBS3HM; 4 — MOJEKYJspHas
TOKCHUYHOCTh

Pasznea 2. [Ipumepsbl BONPoCcoB K KOHTPOJIbHOI padote Ne 2. KonTposabHas padora B Buae
TecTa coxep:xut 20 Bonpocos, no 1,0 6aiia 3a Bonpoc.

1) CrtocoOHOCTB KMBBIX OPTaHU3MOB K aKKyMYJISIIIUN HAHOYACTUL O0YCIIOBJIEHA TEM, UTO

] — HaHO4YACTHUIBI BBIBOAAT U3 CTPOS NEYEHB, 2 — HAHOYACTHUIBI XOPOLIO PaCTBOPUMBI B
JUNKUAaX, 3 — HAHOYACTHUIBl HE OIO3HAKOTCA 3AIUTHBIMM CUCTEMaMHM OpraHM3Ma, OYEHb
MEJIJIEHHO PACTBOPSIIOTCS U MEAJICHHO BBIBOJATCS, 4 — HAHOYACTHUIIBI 00Jaal0T MOBBIIIEHHON
KATAJIMTUYECKON aKTUBHOCTBIO

2) 'onoM pokaeHuss HAHOTOKCUKOJIOTUH CUUTAIOT:
1-1985,2-2000,3 —-2005,4—-2010

3) Ilo mamnpiM OOGepaopcrepa, dacTuibl guamerpoMm B 20 HM Hambosee 3¢ GheKTUBHO
0CEJAOT:
1 - B ropranu, 2 - B Tpaxee, 3 - B OpoHXax, 4 - B ajbBeoIax

4) YyBCTBUTEITBHOCTh K JCHCTBHUIO MOHOB, HAHO- U MHUKPOYACTHUI[ MEIHW BO3PACTAaCT B
psany (T.e. oT MeHee K 060jiee YyBCTBUTEILHOMY):

1 - pacTeHus - KUBOTHbIE — MHKPOOPTaHU3MbI; 2 - MHUKPOOPTaHU3MBI - PACTEHUS —
KHUBOTHBIC, 3 - YYBCTBUTCIIbHOCTb OAMHAKOBA

5) HopmatuBHBIE TOKYMEHTHI (HalpuMep, METOHUecKue yKazanusi PocrorpeOHam3opa)
II0 OLIEHKE BO3/ICMCTBUS HAHOYACTUI] U HAHOMATEpUAIoOB U MX Oe3omacHocTd B Poccum Obuin
pa3paboTaHbl U YTBEPHKICHBI:

1 - B 1980-1990 roxs1, 2 — B 1990-1995 roxer, 3 — B 2000-2005 ronsr, 4 - 8 2008-2012

ToJbl.

6) 13 yriaepoaHbIX CTPYKTYp HauboJiee ONMacHbIMU ISl OpraHU3Ma SBIISIOTCS
1 — yraepoaHbie HAHOTPYOKH, 2 — caka, 3 — HaHOanMaskl, 4 — rpaduT

7) HaHo9acTHuIlbl XUMUYECKH HHEPTHBIX IMOJIUMEPOB, HanpuMep GToporiacTa:

1 — He TOKCHYHBI M He O00JamaloT KaTaJIUTHYECKHM AeHcTBHEM; 2 — 00JagaroT
(GOTOKATATUTHYECKUM  JIEUCTBUEM; 3 —
TOKCUYHBI B OIpeAeleHHOW po03e; 4 —
TOKCHUYHBI B JIFOO0H J03€.

¥ 3

8) Ha cxeme oneHku puCcKa TpH
BO3JICHICTBUM HAHOMATEPUAIOB  YKAXKUTE
00J1aCTh COYETaHUs MMapaMeTPOB OMACHOCTH
HaHoMarepuagza U YPOBHS €0 BHEIIHETO
BO3JCHCTBUSI HA 4YEJIOBEKa, B KOTOPOW
HNpUMEHEHNE HAHOMATEPHUAIOB IPUBOIUT K
HEJIOMYCTUMO BBICOKOMY PHCKY. -

OIIacHOCTE HAHOMAT €pHaIa

T"'—I)DBEHL BHEIIHET O BO3IEHCTRHA
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IIpumepnbl BONPOCOB K UTOroBOM KOHTPOJbHOI padore. KoHTposbHas padora B BHIeE
TecTa conep:xut 20 Bonpocos, no 1,0 6aiaia 3a Bonpoc.

Bonpoc 1. TokcuuHOCTS - 3TO

| — MuHMManbpHAs 1032, MPU KOTOPOH MPOSIBISETCS OTPABICHHUE, 2 — MeEpa OMACHOCTH
BEILECTBA JJIs UEJIOBEKa, 3 — MepeI03MPOBKA BEIIECTBa, 4 — Mepa HECOBMECTUMOCTH BEILIECTBA C
JKU3HBIO

Bomnpoc 2. HanoTokcukonorus - 3To

I — u3ydeHHe TOKCHYECKOTO JCHCTBUS HAHOYACTHUI[ HAa 4YEJOBEKa, 2 — HU3y4YCHHE
TOKCUYHOCTHM HAaHOMAaTEpHaJIOB, 3 — U3yYEHUE MEXAaHU3MOB JACHCTBUS HaHOo4yacTul, 4 —
MIPUMEHEHNE HAHOYACTHI] JIs1 JETOKCUKALUH.

Bonpoc 3. Ilaromoruueckoe cCOCTOSHUE, BBI3BAHHOE OOIIMM JEHCTBHEM Ha OPTaHU3M
TOKCHYECKHUX BEILECTB - 3TO

1 — neranbHas 103a, 2 — HEMIEPEHOCUMOCTb, 3 — MOXMEJNbE, 4 — MHTOKCUKALIUSL.

Bomnpoc 4. Octpoe Bo3aeiicTBHE

1 — pa3BuBaeTcs MpU UIMUTEIBHOM, YacTO MPEPHIBUCTOM MOCTYIUICHUH SIJOB B MaJbIX
J103ax, 2 — KaK MpaBWJIO, OBIBAET OJTHOKPATHBIM, JJTUTCSA MeHee 24 dacoB, 3 — mmutcs ot 0,5 no
100 yacoB, 4 — yacTto ObIBae€T CMEPTEIHHBIM.

Bonpoc 5. TpaHKBUIN3aTOPBI U CHOTBOPHBIC JIEKAPCTBEHHBIE CPENICTBA 001a1at0T

l — KapAMOTOKCHYECKMM JEHCTBHEM, 2 — HEHPOTOKCUYECKUM JEHCTBUEM, 3 —
reMaTOTOKCUYECKUM JeHCTBUEM, 4 — HEPPOTOKCHICCKUM JICHCTBUEM.

Bonpoc 6. TokcukoreHHsli IEPUOA OTPABICHUI

| — KOHLEHTpanus TOKCHKaHTa B OPraHU3ME€ BO3pacTacT, HO CHUMITOMBI OTPaBJICHUS
OTCYTCTBYIOT, 2 — HAuUMHAETCAd C TMEpPBbIMU KIWHUYECKHUMHU TpPU3HAKAMU OTPABICHUS U
3aKaHYMBAETCS IOCJIE€ OKOHYATENbHOM AJIMMMHALMU sila U3 opraHu3Ma, 3 — HabmogaroTcs
MOBPEXKJICHHUSI OPraHoOB YK€ TMOCIE JJIMMHUHAIMU sifa, 4 — pa3BUBAETCS IOCIE BBEICHUS
AHTUJOTA.

Bonpoc 7. I'emoananu3 OTHOCUTCS K METOIAM

1 — ecTeCTBEHHOU NETOKCUKAIINHU, 2 — UCKYCCTBEHHOM JIETOKCHKAIMU, 3 — copOumu, 4 —
¢dopcupoBaHHOTO qUype3a

Bonpoc 8. ['ooM poXxneHNsI HAHOTOKCUKOJIOTUU CYUTAIOT:

1 -1995,2-2005,3—-2010,4—-1975

Bonpoc 9. Ilo mamasiM OOGepmopcrepa, dacTuilpl auamerpoM B 20 HM HaumOoiee
3¢ (HEeKTUBHO OCEaroT:

1 - B ropTanu, 2 - B 6poHxax, 3 - B aJibBe0JIax, 4 - B )pUTPOIUTAX

Bonpoc 10. U3 yrinepoaHsIx CTpyKTyp Haubosiee OMacHBIMH [T OpraHnu3Ma SIBISIOTCS

1 — yrinepoaHbie HAHOTPYOKH, 2 — caxka, 3 — HaHOAJIMa3bl, 4 — OPUILTHAHTHI

Bonpoc 11. Jlureiinas nuxopaaka o0ycioBieHa:

1 — neiicTBUEM HAHOYACTHUI OKCUIA MEIIN; 2 — BIIBIXaHUEM BBICOKOJMCIIEPCHOM YrOJIbHOM
NbUIN; 3 - 1eWCTBUEM BBICOKOJAMCIEPCHOMN MBUTH U MAPOB METAIOB; 4 — IEHCTBUEM HAHOUYACTHUIL
JUTUS

Bonpoc 12. HanodacTuisl XUMHYECKH UHEPTHBIX MMOJIMMEPOB, HAIpUMEp PTOPOILIACcTa:

1 — He TOKCMYHBI M HE O007aJal0T KAaTaaIUTHYECKUM [OEHCTBUEM; 2 — 00JIagaroT
(oTOKATATUTUYECKUM JIeHCTBUEM; 3 — TOKCUYHBI B OTNPEACTICHHOI [103€.

@OH/I OLEHOYHBIX CPEICTB NPHUBEIAEH B BUJE OTAEIBHOIO JOKYMEHTA, SIBISIOLIErOCS
HEOTHEMJIEMOI1 YaCThI0 OCHOBHOW 00pa30BaTEeIbHON MIPOTPaMMBI.
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9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHoBHas1 JIMTEpaTypa
1. Tokcukosornueckas XuMus. AHATUTHYECKAs TOKCUKOJOTHA : yuyeOHuK / pen.: P. V.
Xabpues, H. 1. Kaneruna. - M. : "I'eorap-Menua", 2010. - 747 c.
2. FOprtoB E.B. Hanomarepuainbl 1 HaHOCTPYKTYpbl. - M.: PXTY um. JI.1. Menneneena —
2010, 1.1-124c.,1.2—-148 c.
b. lonosHuTebHAS JJUTEpaTypa
1. PeoxonkoB JI.1., JI€suna B.B., [3ums3urypu D.JI. Hanomarepuainsl: yueOHOE mocobue
- 2-e w3n. - M. : BUHOM. Jla6opatopus 3Hanuit, 2010. - 365 c.
2. Mypamosa H.M. buonoruueckue HaHOCTPYKTYpHI. (yueOHoe mocodue) M.: PXTVY um.
J.W. Menneneena, 2010 — 152 c.

9.2. PekxomeHayeMble HCTOYHMKN HAYYHO-TeXHHUYECKOH MHpopMaunu
— Pa3gaTo4Hbli WILTIOCTPATUBHBIN MaTepUall K JICKIIHSIM.
— IlpeseHTanuu K JEKIUAM.

Hay4Ho-TexHn4eCcKre *KypHabl:

1. Kypuan «Poccuiickue HaHOTexHONOTUMY, ISSN 1992-7223

2. Xypnan «HanorexHonoruu u oxpasa 310poBbs», ISSN 2076-4804

3. XKypuan «Hanounayctpusi», ISSN 1993-8578

4. Xypnan Nanomedicine: Nanotechnology, Biology and Medicine
(https://www.journals.elsevier.com/nanomedicine-nanotechnology-biology-and-medicine)

5. XKypnan Nanotoxicology (http://www.tandfonline.com/toc/inan20/current)

6. Xypnan Journal of Biomedical Nanotechnology (http://www.aspbs.com/JBN)

Pecypcel nHpOpMannoHHO-TEIEKOMMYHUKAITMOHHOW cetn IHTepHeT:
1. Hayunas snekrponHas Oubnuoreka www.sciencedirect.com.

2. baza ganneix Pocrarenta www.fips.ru

3. [IlarenTtHas 0a3a maHHBIX http://ep.espacenct.com

4. ba3za gaHHBIX Hay4HBIX cTaTel http://elibrary.ru

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA IUCIUATIIUHBI

Jns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIICHBI  CIEAYIOUINE  CPEICTBA
o0ecrieueHNs OCBOCHUS TUCIUTUTNHBIL:

- KOMITBIOTEPHBIC MPE3CHTAIMK K JICKIUsAM — &, (oOIee yuciao cimaigoB — Ooiee
100);

- pa3gaTouHBIA MaTepHal Mo JESKIUIM

- Ha0op TeM JOKJIaI0B Ha CEeMHUHapax, obuiee uncio Tem — 6oiee 40

- 0aHK TECTOBBIX 3a/IaHUH I KOHTPOJIBHBIX padoT

- 0aHK TECTOBBIX 3aJaHHMH Ui WTOTOBOM KOHTPOJBHOH paboThl (0OImee 4Yucio
BOIPOCOB — He MeHee 80).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITOJB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE
Nudopmannonnyro HOJIICPIKKY U3yYCHUS JIVICIIATUTHHEI OCYIIECTBIISIET
Nndpopmanmonno-oubnuoreunsiii nentp (MBL) PXTY wum. .. MenneneeBa, KOTOPBIi
obecrieunBaeT OOYYAIOMIUXCSA OCHOBHOM y4eOHOH, Y4eOHO-METOAMYECKOM W HaydYHOH
JUTEPaTypoid, HEOOXOIUMOMN JAJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCHUILINHE.
O6mmit o6eM MHOTOOTpacneBoro (Gouaa MBI Ha 01.01.2022 coctaBnsier 1 719 785 k3.
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®onn WBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIWYECKOW W HAYYHO-TEXHUYECKOM
JTUTEpaTypoil B OopMe MEUATHBIX U IJIEKTPOHHBIX M3/IaHUMN, a TAK)XKE BKIIOYAEeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpadueckue, CreruaIu3upPOBaHHBIE OTCYECTBEHHBIE W 3apyOCIKHBIC
nepuoandeckue W uHbopManmonHele wu3nanus. UBI[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OM TOYKH, B KOTOPOW
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOimoreuHoit cucteme (DBC)
YHuBepcuTeTra, KOTOpas COACPKHUT pPAa3IHYHbIE W3JIaHUS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPaBOOOJIaaTEIsIMIA YICOHOU B yueOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopManroHHOro obciyxuBanusi B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOH TOCTAaBKU
JTIOKYMEHTOB.

[TonHbII TEepedeHb OSJEKTPOHHBIX WH(DPOPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBMM ¢ y4eOHBIM IIJIAHOM 3aHATHA O JuctuiinHe «Tokcuxonocusa u
HAHOMOKCUKO02UA»  TPOBOJATCS B (opMe  JIeKIMH, MNPAKTUYECKHX 3aHATHH |
CaMOCTOSITEIbHON PabOThI 00YJarOIIETOCs.

11.1. O6opynoBanue, He00OX0aUMOe B 00pa30BaTeJIbHOM INpoLecce:
JleknyonHast yuyeOHasi ayauTopusi, OOOpYyIOBaHHAs HIEKTPOHHBIMH CPEICTBAMU
JEMOHCTpaluK (KOMIBIOTEP CO CpPEICTBAMHU 3BYKOBOCIIPOU3BEACHHUS, MPOEKTOp, SKpaH) U
yueOHOI MeOenbIo.
11.2. YueOHO-HATISAAHBIE TOCOOHUS:
Nnmroctpanuy K MPpakKTUYECKUM 3aHATHSIM.

11.3. KoMmnboTepbl, HHPOPMAINMOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, allNIAPpATHO-
NMPOrpaMMHBbIE U ayANOBU3YaJIbHbIE CPEACTBA:

[IepcoHanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mMpourpeiBateasiMmu CD u DVD,
OPUHTEpAaMH U TPOTPAMMHBIMH CpPEICTBAMH; IPOEKTOPbI M SKpaHbl; LU(POBBIE KaMephl;
KONUPOBaJIbHbIC alllapaThl; JOKAJIbHAS CETh C BBIXOJ0M B VIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE 1 HH(POPMALIMOHHBIE PECYPCHI:

NHdpopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS MO JUCITUILIMHE,;

pa3gaTouHbId MaTepHal K paszenam JEKIIMOHHOTO Kypca.

DJNEeKTpOHHBIE 00pa3oBaTEIbHBIE PECYpPCHL: SJIEKTPOHHBIE MPE3CHTAIMM K paszenam
JIEKIIMOHHOTO Kypca; y4eOHO-METOAuYecKue pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTepuajibl B TIEYATHOM M OJJIGKTPOHHOM BHJE; KadeapaibHas OHOIMOTEKa 3IIEKTPOHHBIX

U3IaHUMN.
11.5. IlepeyeHb JJUIIEH3MOHHOTO POTPAMMHOI0 O0ecTeYyeHus :
PexBu3uThI Cpok OKOHYaHHUS
HanmenoBanue KonuuectBo N
Nem/m MPOrPaMMHOTO MPOITYKTa slorosopa TUTCH3U N FICHCTBIA
MOCTABKU JTUTCH3UU

WINDOWS 8.1 KonTpaxt Ne 62- -

1 Professional Get Genuine 642A/2013 0eccpouHO

ot 02.12.2013

0365ProPlusOpenStudents | Koatpakr Ne 28- 12 mecsines ¢

2 ShrdSvr ALNG SubsVL 355A/2020 ot - BO3MO>XHOCTBIO
OLV NL 1Mth Acdme 26.05.2020 IPOJUICHHUS
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Stdnt STUUseBnft

[IpunosxxeHus B cocrase
MOJIUCKU:

Outlook

OneDrive

Word 365

Excel 365

PowerPoint 365
Microsoft Teams

UL ECH3UU

Microsoft Office
Professional Plus 2019
B cocrage:

. Word

. Excel

KonTpaxt Ne 28-
352A/2020 ot
26.05.2020

3 .

Power Point -
. Outlook

. OneNote
o Access

. Publisher
InfoPath

12 Mecs11ieB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN

12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBI

HauMmeHoBaHHne DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH
pa3aesioB KOHTPOJISA M OIleHKH
Paznen 1. Bunaem: OrneHka 3a JOKJIaabl.
OCHOBEI - OCHOBHBIE TIOHATHS TOKCWKojoruu U | OIeHKa 3a MEepPBYIO
TOKCHKOJIOTHH HAHOTOKCHUKOJIOTHH; KOHTPOJBHYIO PaboTy
- MEXaHU3MEI NEUCTBUA HaubOosiee | OrieHka 3a 3amuTy
paclpoCTpaHEHHBIX TOKCHYHBIX BEIIECTB H | pedepara
AHTHJIOTOB; OrneHKa 3a UTOTOBYIO
Ymeem: KOHTPOJIBHYIO
- TPaBWJIBHO OILIEHMBATh PHUCK TpU padoTe ¢ | padory.
pa3IUYHBIMU HaHOYACTHI[AMU n
HaHOMaTepHaIaMH,
- BBIOMpATh CpeNCTBa 3aIIUTHI, HEOOXOAUMBIE
pu paboTe ¢ pa3IMYHBIMH HAHOCHCTEMaMH U
HaHOMaTepHalaMH;
Bnaoeem:
- HaBBIKAMM aHaJIu3a COBPEMECHHOW Hay4yHOH
JTUTEPATyPHI B 00aCTH  TOKCUYHOCTH
HaHOMaTEPHAJIOB;
Pazpea 2. 3naem: OrneHKa 3a JOKJIaIbl
HaHOTOKCHKOJIOTHSI | - OCHOBHBIE TMOHATHUA TOKCHKOJIOTMM M | HA CEMUHapax.
HAaHOTOKCHUKOJIOTHH; OreHka 3a BTOPYIO

- O0COOEHHOCTH [I€UCTBUS HAHOYACTHUI[ Ha
YKUBBIE CUCTEMBI

KOHTPOJIbHYIO paboTy
OuieHka 3a 3almTy

Ymeem: pedepata

- MPaBWJIBHO OIIGHWBATh PHUCK NpH padote ¢ | OIeHKa 3a UTOTOBYIO
Pa3IUYHBIMU HaHOYaCTHUIIAMU U | KOHTPOJIbHYIO
HaHOMaTepHaAIAMH; pabory.
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HaumeHoBaHHe DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH
pa3jaesioB KOHTPOJISI 1 OLEHKH

- BBIOMpATh CpelCTBa 3aIIUTHI, HEOOXOAUMBIE
pu paboTe ¢ pa3InYHbBIMM HAHOCUCTEMAaMU U
HaHOMaTepHalaMH.

Bnaoeem:

- uH(popMalmeil 0 TOKCHYHOCTH HEKOTOPBIX
BUJIOB HAHOYACTHI] 1 HAHOMATEPHUAJIOB;

- HaBBIKAMM aHaJIU3a COBPEMECHHOW Hay4yHOH
auTepatypel B 00JacTH  TOKCHYHOCTH
HaHOMAaTEepHaJIOB;

13. OCOBEHHOCTH OPTAHU3AIINMN OBPA3OBATEJIBHOI'O ITPOIECCA VI
NHBAJINIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbS

OOyyeHne WHBANUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU  3JIOPOBBS
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHM3alii M OCYIIECTBJIEHUS OOpa30BaTEIbHOM JEATEIBHOCTH
o 00pa3zoBaTeNbHBIM MIpOrpaMMaM — MporpaMmam OakaliaBpuaTa, MporpaMMmamM CIIeIHaTUuTeTa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpSAKE OpTaHU3AMH W OCYIIECTBICHHUS 00pa30oBaTENbHOM
NESATENIbBHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MpOorpaMMaM
OakanmaBpuaTta, MporpaMmaM CIeLHalIMTeTa, MporpamMmaM wMaructpatypsl B PXTY
uM. [I.1. MenneneeBa, npuHATHIM pemieHneM YdeHoro coBerta PXTY um. JI.M. MenaeneeBa
o1 30.10.2019, mnpotokon Ne 3, BBeAeHHBIM B JelicTBHE IHpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

— MeToanyecKuMU PEKOMEHJANMUSIMH IO OpraHW3aluu 00pa30BaTEIHHOIO TMpoIecca
JUisi  OO0y4YeHMs] HWHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30oBaTeNbHBIX OpPraHMU3AlMsIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
00pasoBatenbHOro mpolecca (YTBEpPKICHBI 3amecTuTerneM MuHucTpa oopa3oBaHust U Hayku PD
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«TOKCHMKOIOTHS 1 HAHOTOKCHUKOJIOTHSI»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue TOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYAS NTIPOI'PAMMA JUCIUIIJIMHBI

«PUBMKO-XUMHSI HAHOCTPYKTYPHPOBAHHBIX MATEPHAIOB)

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajbl

[Mpopuib moAroTOBKH — «XXUMHYECKAS TEXHOJIOTU HAHOMATEPHUATIOBY

KBanuduxkanus «dakajaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acelanu MeToauuecKor KOMUCCHHT
PXTY um. /.. Menneneena
«25» mag 2022 T.

[Ipencenarens H.A. Makapos

MockBa 2022



[Tporpamma cocTtaBiieHa H.0. 3aB. Kadeapoil HaHOMaTepUaIOB M HAHOTEXHOJIOTUH, podeccopoM

n.x.H. Koponesoit M.IO., accucrenrom HIupoxux C.A.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceJaHuM Kadeapbl HaHOMATEpUAIOB H

HAHOTEXHOJOTHH «27» ampeinst 2022 r., mpoTokon Ne 18.



1. HEJIb ¥ 3AJJAYY JUCHMUTLINHBI

[IporpaMmMa coctaBieHa B  COOTBeTCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa BBICHIEro oOpa3oBaHus — OakamdaBpuar
1o HampaByieHuio MoAroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), pekomeHmanusimMu
Metoanueckoli KOMHCCUM M HAKOIUICHHBIM ONBITOM MpPENnoJaBaHMs TUCHUIUIMHBI Kadeapoit
Hanomamepuanoe u nanomexnonozuu PXTY um. [I.U. Menneneesa. [IporpamMmma paccuntana
Ha U3YyYeHUe TUCIUILIMHEI B TeueHue 1 cemectpa.

JucuunnuHa «Pu3uko-xumus HaAHOCMPYKMYPUPOSAHHbIX MAMEPUAN06» OTHOCUTCS K
00s3aTeNIbHBIM ~ JUCLHUIUIMHAM ~ Y4eOHOro IUIaHa, 4YacTH, OIpeleNseMol  y4aCTHUKaMU
oOpa3oBaTenbHbIX OTHOUIeHHH. [IporpamMma IUCHUIUIMHBI TpearnoyiaraeT, 4to oOydaromuecs
UMEIOT TEOPETUYECKYIO0 M MPAKTHUYECKYI0 MOJATOTOBKY B 00JacTH (PU3UYECKON M KOJUIOMIHOU
XUMUH, [IPOLIECCOB U aIMapaToB XMMUUYECKOI TEXHOJIOTUH.

Heab nuCHUMIMHBI — 00ydeHHUE CTYICHTOB (PU3UKO-XMMHUYECKHM 3aKOHOMEPHOCTSM
(dbopMUpPOBaHUS HAHOCTPYKTYPUPOBAHHBIX MaTepHaIoB, 03HAKOMJICHHE CTYJJEHTOB C OCHOBHBIMU
KJIacCaMU HAaHOYACTHUIl U HAHOMATEPUAJIOB, UX (PU3UKO-XMMHUYECKUMH CBOMCTBAMH, a TaKXe CO
CIIOKHUBIIMMHUCS U IEPCTIEKTUBHBIMU 00JIaCTSIMU TPUMEHEHHSI HAHOMATEPUAIOB.

3agaum JUCHMIVIMHBI — OPMHUPOBAHUE Y O0YUAIOMINXCS CUCTEMHBIX TTTyOOKHX 3HAHHIA,
o0ydeHue CTYJICHTOB (UBUKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM dbopMHupOBaHUS
HaHOCTPYKTYPUPOBAaHHBIX MaTepHajoB, O3HAKOMJICHHE CTYACHTOB C OCHOBHBIMU KJIACCAMU
HAHOYACTHI] M HAaHOMATEepHalIOB, MX (U3UKO-XMMHUYECKMMH CBONCTBaAMH, a TaKXe CO
CJIO’KUBUIMMHUCS M TIEPCTIEKTUBHBIMU O0JIACTSIMHU TPUMEHEHHSI HAHOMATEPHAJIOB.

Jucuunnuna «Pu3uKo-xumusa HAHOCMPYKMYPUPOGAHHBIX MAMEPUAN06» TIPETIONACTCS
B 7 cemectpe. KOHTpOJb ycrieBaeMOCTH CTYIEHTOB BEAETCS MO NPUHATONM B YHHBEPCHUTETE
pEUTHUHTOBOM CUCTEME.

Pabouas mporpamMma JUCHUIUIMHBI MOXET OBITh peaju30BaHa C MPUMEHEHHEM
JMIEKTPOHHBIX 00pa30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOrO OOyuY€HHUs TMOJHOCTHIO WU
YaCTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITJIMHBI

W3yuenune NUCHUIUIMHBI HAPABICHO Ha NMPHOOpPETEHHE CIEAYIOUINX KOMIEeTeHUHil U
HHAUKATOPOB UX JOCTHKEHUS:

YHI/IBepcaJIbeIe KOMIICTCHIIMHA U MHIUKATOPLI UX JOCTHKCHUA:

Haumenoanue
Koxa u HauMeHoBaHMEe HHAMKATOpA
KaTeropuu (TPYIIIIbI) Kon n naumenoBanue YK
noctkenus: YK
YK
CucremHoe 1 YK-1 Cnocoben YK-1.2 YmMeeT aHanu3upoBaTh 3a7auy,
KPUTHUYECKOE OCYIIECTBIISATD MOUCK, BBIJIETISISL €€ 0a30BBIE COCTABJISIONINE
MBINIJICHUE KpI/ITI/I‘IeCKI/Iﬁ aHaJIN3 " YK-1.5 Brnaneet HaBRIKaMU

CHHTE3 HH(pOopMaluH,
HNPUMEHSATH CHCTEMHBIH
HOJXO/ ISl PELICHUs
IIOCTABJICHHBIX 33734

PacCCMOTPCHHUA BO3SMOXKHBIX BAPUAHTOB
peICHUA 3aJa4n, OHCHUBaHUA UX
JOCTOMHCTBA U HCAOCTATKHU

Pazpabotka u
peanu3aius mpoeKTOB

YK-2 Crniocoben onpenensith
KpYT 3aJ1ad B paMKax
MMOCTaBJICHHON LENIN U
BBIOMPATH ONTUMAJIBLHBIE

YK-2.2 Ymeer BoIOpaTh
COOTBETCTBYIONIYIO IIOCTAaHOBKE 33/1a41
CTpaTETHIO MPH SKCIIEPUMEHTATLHOM
TIOMCKE ONTUMAJIbHBIX YCIOBUI




CHOCOOBI UX PELICHHUS,
HCXOMS U3 IEUCTBYIOIIMNX
IIPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB U
OTpaHUYCHUN

YK-2.3 Bnaneer HaBbIkaMH BEIOOpa
METO0/1a ONTUMH3AINH CIOKHBIX
MIPOIIECCOB B paMKaX MOCTaBJICHHON
e




Hpo«beccnonanbnble KOMIICTCHIUH M HHAUKATOPbI UX TOCTUKCHHUA

OcHoBaHue
3agaua } O6LEKT I OBIACTE Ko u Kon u naumenoBanue (mpodeccroHanbHBIN
npodeccroHanbHOM WHJIMKATOpa JOCTUKEHHUS CTaH/apT, aHAJIU3 OIIbITA)
3HaHUS HauMmeHoBanue [1K
JESITEIbHOCTH IIK O060011eHHbIE TPYAOBBIC
byHKIIHN
Tun 3aga4 npoecCHOHAILHOM 1eATEIbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHI H PACYeTHO-AHAJIMTHYECKHI

1. «cbop w®  aHamU3 | - OCHOBHBIE tunbl | [IK-1 Criocoben I1K-1.1 3HaeT ocHOBHBIE AHanu3 TpeGoBaHUN K
JAHHBIX O CYHIECTBYIOLIMX | HAHOMAaTEpPHAJIOB U | IPOTHO3UPOBATH BIMUSIHUE 3aKOHOMEPHOCTHU U po(hecCHOHATEHBIM
THTAX " MapKax | HAHOCHCTEM MHUKpPO- U HaHO- MaciuTaba | IpUMEephl BIUSHUS MUKPO- | KOMIIETCHLIUSM,
HaHOMaTEPHAJIOB U | HEOPraHUYeCKOM Ha MEXaHUYECKHUE, ¥ HaHO- MaciTaba Ha PEABSIBISIEMBIM K
HaHOCHUCTEM, uX | (MeTaIn4ecKux u | ¢pu3nueckrue, XUMUYECKUE U | MEXaHUYECKUE, BBIITYCKHUKAaM HalpaBJICHUS
CTPYKTYpE U CBOMCTBaxX | HEMETANIMYECKHX ) U | Apyrue CBOWCTBA BEIIECTB U | (U3UUECKUE, XUMUYECKUE U | TIOJTOTOBKH Ha PHIHKE
IIPUMEHUTEIBHO K | OpraHu4ecKoi MaTepHaoB JpyTHe CBOICTBA BEILIECTB U | TpyAa, 00001eHne
PEIICHUIO TIOCTABIEHHBIX | (MIOTMMEPHBIX, MaTepHaJoB 3apy0eKHOTO OMBITA,
3a/1ad C HMCIOJIb30BAHHUEM | YTIIEPOIHBIX) MPUPOJIBI, IIK-1.2 Ymeer IIPOBEICHMS KOHCYJIbTAalUN
0a3 JAHHBIX U | TBEpIbIE, KUJKHE, MPOTHO3UPOBATH BIUSHUE C BEIYIIUMH
JUTEPATYPHBIX resieoOpasHeble, MHKpO- M HaHO- Maciirtada | paboToAaTENAMH,
HMCTOYHHUKOB; a’pO30JIbHBIE, BKJIIOYAst Ha MEXaHUYECKHUE, 00BeIMHCHUSIMH
2. yyactue B paboTe | HAHOIUIEHKH u busnueckre, XAMHUECKUE U | paboToaaTeselt 0Tpaciu, B
TPYIIIIbI CIELUATUCTOB | HAHOCTPYKTYPUPOBAHHBIE JpyTHe CBOMCTBA BEIICCTB M | KOTOPOH BOCTPEOOBaHBI
npu BBIIIOJIHEHUH | TIOKPBITHS; MaTepHaJoOB BBIITYCKHUKH B PAMKax
OKCIECPUMEHTOB, - METOJbI UCCIICIOBAHUH, IIK-1.3 Biageer MmeTogaMu | HallpaBIIEHUS ITOATOTOBKU.
MIPOBECHUIO PACUETOB M | UCHBITAHUM, IUATHOCTUKHU U OLICHKH BIIMSIHUSI MUKPO- U
o0paboTke UX | KOHTPOJIS Ka4eCTBa HaHO- Maciuraba Ha IMpodeccuoHanbHbIN
pe3yJIbTaTOB 10 | HAHOMATEPHUAJIOB, MEXaHUYECKUE, cranaapt 26.006
CO3/IaHHIO, MCCIIEIOBAHUIO | MOITY(hadpUKaTOB, ¢pusnueckue, xumuyeckue U | «CIEnMaNucT 1o
u BBIOOPY | 3arOTOBOK JAeTaliel 1 JPYIUe CBOMCTBA BEIECTB U | Pa3paboTke
HaHOMaTEPHAJIOB U | U3JEeJIHI Ha UX OCHOBE, MaTepHajoB HaHOCTPYKTYPUPOBAHHBIX
HaHOCHUCTEM, OLICHKE | TBEPABIX, )KUJKHX, IIK-2.2 YMeer npuMeHaTh | KOMIO3HIIMOHHBIX
SKCILTYyaTallUOHHBIX I‘CJICOGpa.SHBIX u HaBbIKU KOMILJIEKCHBIX MaTcpuaJIoB»,
XapaKTEPHUCTHUK C | adpO30JIbHBIX HAHOCUCTEM, I/ICCJ'IGI[OB&HI/Iﬁ, UCIIBITAHUU yTBep}KI[eHHHﬁ IIpUKa3oOM
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MIOMOIIBI0  KOMILJIEKCHOTO
aHaJIM3a  CTPYKTYpHl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JPYTHX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
3. cbop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCTIIEPHMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33JIaHHUIO.

MCTOABI JUarHOCTHUKHU U
aHaJIn3a HAHOJUCIICPCHBIX
HacCTull, HAHOIIJICHOK 1
HaHOCHCTEM.

U JUArHOCTUKU
MaTepUalioB, U3JCTUN U
MPOIIECCOB UX
MIPOU3BOICTBA, 00PaAOOTKH
¥ MoIu(UKALINY, BKITIOYast
CTaHIapTHBIC U
cepTuUKaIOHHBIC
HCIIBITAHUS

IIK-2.3 Brmaneer
OCHOBHBIMM METOIaMHU
KOMILICKCHBIX
HCCJICTOBAHUM, NCIIBITAHUM
U JUArHOCTUKU
MaTepUalioB, U3JCTUN U
MPOLIECCOB UX
MIPOU3BOICTBA, 00PaOOTKH
¥ MOIU(UKALINY, BKITIOYast
CTaHJapTHHIC U
cepTudUKaIOHHbIC
HCIBITAHHUSA

Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKCHHE
pa3paboTku
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMUYecKas
pa3paboTka u
METOIUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAITUHN —
6)

[Ipodeccronanbubrit
cranaapt 40.104
«Crenuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (pHUKAIIY CBOKCTB
HAaHOMAaTEpHAaJIOB U
HAHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI




Poccuiickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepIlIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U

Mo (UK CBOKCTB
HAaHOMAaTepHAaJIOB U

HAHOCTPYKTYP (YpOBEHb
KBATH(UKAIIH — 6)

4. cbop u  aHanM3
JAHHBIX O CYIIECTBYIOLIUX
TUIIax u Mapkax
HaHOMAaTepHasoB u
HAHOCHUCTEM, ux
CTPYKTYpE M CBOWCTBax
MMPUMCHUTCIILHO K

PEIICHHUIO TIOCTABJICHHBIX
3agad C HCIIOJIb30BaAHUEM

0a3 JTAHHBIX u
JIUTEPATYPHBIX
HCTOYHHMKOB;

5. ydactme B pabore
TPYIIIIBI CIIELUATUCTOB
npu BBIITOJIHCHHU N
9KCIIEPUMECHTOB,

IPOBEICHUIO PACcYeTOB U
00paboTke ux
pe3yabTaToB o
CO3JIaHUIO, MCCIIEIOBAHUIO
u BBIOOPY
HaHOMAaTEePHAJIOB "

- OCHOBHBIE THUIIBI
HaHOMAaTepHaJioB U
HAaHOCHUCTEM
HEOPraHUYeCKOM
(MEeTaIITHYECKHUX u
HEMETAJUTHYECKUX ) u
OPraHUYeCKOU
(oTMMEpHBIX,

YIIIEPOIHBIX ) IIPUPOLBI,
TBEpJbIE, KUIKUE,
reneoOpasHele,
a’pO30JIbHBIE, BKJIIOYAst
HAHOTLICHKU u
HAaHOCTPYKTYPUPOBaHHbBIE
MOKPBITHS;

- IPOLIECChI MOJIyYEHUS,

00paboTku 1 MOIUpUKALIUN
HAaHOMATEPHAJIOB, BKIIIOYAs
HAaHOCTPYKTYPHBIE IUICHKH

51 MTOKPBITHSI,
nony(habpuKaToB,
3arOTOBOK nerajgein u

IK-3 Cnocoben
IIPUMEHATH OCHOBHBIE THIIbI
HaHOMaTEPHAJIOB U
HaHOCUCTEM
HEOPraHUYECKOU U
OPraHUYeCKOW MPUPOJIBI,
BKJIIOYAsi HAHOTUICHKHU U
HaHOCTPYKTYPUPOBAHHbBIE
MOKPBITHS, BIAJIEET
HaBbIKaMU BbIOOpA TaKUX
MaTepHayioB s 3aJJaHHbIX
YCIOBUM 3KCIUTyaTalluH C
y4eToM TpeOOoBaHUIA
TEXHOJIOTUYHOCTH,
3KOHOMHUYHOCTH,
HAJKHOCTU U
JIOJITOBEYHOCTH

IIK-3.1 3naeT ocCHOBHBIE
(U3UKO-XUMHYECKHE,
AKCILTyaTalMOHHBIC 1
TEXHOJIOTUIECKHE
XapaKTePUCTUKU
HAHOCTPYKTYPHPOBAaHHBIX
MaTepUajoB

IIK-3.2 YMeer npuMeHSThH
UH(POPMALMOHHO-
KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH ISl cOopa 1
aHaJIM3a TEXHUYECKON
uHpOpMaLIUU IO
WHHOBAIMOHHBIM
paspaboTkaM B obnacTu
TIOJTyYCHUS
HAHOCTPYKTYPHUPOBAHHBIX
MaTepHaioB

IIK-3.3 Biageer HaBBIKAMU
MOAU(PUIIUPOBAHUS
METOIHUK U CIIOCO00B
TIOJTYYCHUS, JIJIS

AHanu3 TpeboBaHHIA K
po¢eCCHOHATBHBIM
KOMIICTCHITHSIM,
NPEIBSBISIEMBIM K
BBIMTYCKHUKAM HAMPABICHHUS
MOJITOTOBKU Ha PHIHKE
Tpyaa, 06001IeHne
3apyOEKHOTO OTBITA,
NPOBE/ICHUS KOHCYJIbTAIINN
C BEIyIIUMH
paboTonarensimMu,
00BEIMHEHUSIMHU
paboToxmareneit oTpaciu, B
KOTOPOH BOCTPEOOBAHBI
BBIMTYCKHUKHU B paMKax
HaIpaBJICHUS TIOJATOTOBKH.

[TpodeccrnonanbHbIi
cra"zaapt 26.006
«CrennanucT Mo
paspaboTke
HAHOCTPYKTYPHPOBAHHBIX
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HAHOCHCTEM, OLICHKE
9KCIUTyaTalluOHHBIX
XapaKTEPUCTHK c

MOMOUIbI0 KOMIUIEKCHOTO
aHalM3a CTPYKTYpBl H
(bU3UKO-MEXaHUYECKHX,
KOPPO3UOHHBIX U JIPYTUX
CBOWCTB, YCTOWYHUBOCTH K
BHEIITHUM BO3JICHCTBUSM;
6. cbop Hay4HO-
TEXHUYECKON
nH(poOpMaIuU 1Mo TeMaTUKe
IKCIIEPUMEHTOB TUIS
COCTaBJICHUS 0030pOB,
OTYETOB W  HAYYHBIX
nyonmuKaiui, ydJacThue B
COCTaBJICHUH OTYETOB TIO
BBIMIOJTHEHHOMY 33/IaHHUIO.

W3S Ha WX OCHOBE, a
TaKKe TEXHOJIOTMYECKHUE
npolecchl € y4yacTHUEM
HaHOCTPYKTYPUPOBAHHBIX
cpex;

- HOPMaTUBHO-TEXHUYECKAs
JOKYMEHTAIUS U CUCTEMBbI
cepTuduKaIuu
HaHOMAaTEPHUAJIOB U U3AEIIHI
Ha UX OCHOBE, TPOTOKOJIBI
X0JIa ¥ pe3yJIbTaTOB
AKCTICPUMEHTOB,
JOKYMEHTAIU 110 TEXHUKE
0€30IacHOCTH U
0e30macHOCTH
JKH3HEACATEIBLHOCTH.

obOecreueHus 3aJaHHBIX
CBOICTB Marepuajia u
TCXHOJIOTUYCCKUX
1apaMeTpoOB €ro MOJyUCHUs

IK-4.2 YMeer npoBOaUTH
MIPEBAPUTEIIHHBIN pacyeT
OCHOBHBIX ITPOLIECCOB
XUMHUYECKON TEXHOJIOTHU
HaHOMaTEPHAJIOB

IT1K-4.3 Biageetr HaBBEIKaMu
BBIOOpA OCHOBHBIX
MPOIECCOB U anmnapaToB
XUMHYECKON TEXHOJIOTUHN
HaHOMAaTEepHUaIoB

KOMITO3UITMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaeparuu oT
08.09.2015 No 604#.

A: JlabopaTopHo-
AHATUTUYECKOE
COTIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pUKAUU — 6)

B: Hayuno-texnuueckas
paspaboTka u
METOUYECKOE
COIPOBOXKICHHE B 00JIACTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanupUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«Crennanuct Mo
U3MEPEHUIO TapaMeTPOB U
Moau(UKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HAHOCTPYKTYDY,




YTBEPKICHHBIN ITPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUThI
Poccuiickoit @eaeparuu oT
«7» centsops 2015 .

Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napameTpoB U
Moau(UKAIIIU CBONCTB
HaHOMaTEPHUAJIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJIM(pHUKAIUU — 6)




B pe3ynbrare u3yueHus: AMCUMILTUHBI CTYJEHT OakagaBpHuara JOKEH:

3unameo:

— OCHOBHBIE THUIBI HAHOMATEPUAIOB U HAHOCTPYKTYp, UX OCHOBHBIC (pH3UYECKHE H
XUMHUYECKHE CBOMCTBA M OCHOBHBIE CTIOCOOBI MX TTOJTYYCHUS;

— OCHOBHBIE MEepPCIEKTUBHBIC obnactu MPUMEHECHUS Pa3ITUYHBIX BHIOB
HaHOMaTePHaJIOB;

Ymemn:

— BBIOMpaATh HEOOXOAMMBIC BHIBl HAHOMATEPHAIIOB U HAHOCTPYKTYD;

— OPHUEHTUPOBATHCS B NepCcreKTUBax BO3MOKHOTO MIPUMECHECHUS HOBBIX
HaHOMAaTEPHAJIOB U HAHOCUCTEM;

— OpHUEHTUPOBATHCA B JUTEPATYpE, TOCBSIICHHOW pa3IMYHBIM HaHOMAaTepuaiam u
HAaHOCTPYKTYpam;

Bnaoemy:

— METOJIaMU TIPEJICTABICHUS JIMTEPATYPHBIX U OSKCIHEPUMEHTAIBHBIX CBEJACHHH O
CBOMCTBaxX, METOJIaX MOJIYYCHHS M O0JACTAX MPUMEHEHUS HAHOMATEPUAIOB U HAHOCTPYKTYp B
BUJIe pedepaToB, OTYETOB, TOKIAAO0B U MPE3CHTAITHH.

3. OFBEM JUCHUILIMHBI M BUJIbl YYEBHOM PABOThHI

O0beM TUCHUTIJIMHBI
Bun yuyeOHo# padoThI Axax, | Acip.
3E
4. 4.

O0mas Tpy10eMKOCTh JMCIUILIHHbI 7,0 252 189
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 3,11 112 84
B TOM YHcJe B (h)opMe NPAKTHYECKOH MOATOTOBKHU 1,78 64 48
Jlexmun 0,89 32 24
B TOM 4HcJie B (hopMe TPAKTUUYECKON MOJITOTOBKU - - -
[Ipaktuueckue 3austus (113) 0,44 16 12
B TOM 4HcJIie B (hopMe MPAKTUUECKON MOJITOTOBKU - - -
Jlabopartopusie pabots (JIP) 1,78 64 48
B TOM 4HcIe B popMe MPAKTHYECKON OTOTOBKU 1,78 64 48
CamocTosiTesibHasi padora 2,89 104 78
KonTakTHas camocrositenbHas paboTa - -

2,89
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 104 78
Bua koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpomMe)XyTOUYHAas aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja uTOoroBoro KOHTpoJIsi: IK3aMeH
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4. COAEP)KAHUE JUCIIUITJIMHbI

4.1. Pazgenpl IMCHMILIMHLI U BUABI 3aHATHN

AxazeM. yacoB

Ne Pa3ne JUCUMILINHBI BT.9. B IMpak JIa0 BT.49. B Cam
n/n Bcero dopme | Jlexkuuu ) ) dopme )
3aH. padoThI padora
np. NOAar. np. NOAr.

L Pazgen 1. ®DynapamMmeHTaIbHBbIE IOHATHUS O 30 ) 6 4 ) ) 20
HAHOMATEPHAJIAX 1 HAHOTEXHOJIOT U

11 Beenenune. OcCHOBHBIE MOHATHUS O CBOMCTBAX 9 i ) 1 i i 6
HaHOMaTepHalax U HAHOTEXHOJIOTUHU

1.2 OO01me CBOMCTBA U TUIILI HAHOOOBEKTOB 9 - 2 1 - - 6

1.3 OCHOBHBIE TUITBI HAHOCTPYKTYP B AJIEKTPOHHKE 12 - 2 2 - - 8

2. Pa3nes 2. OcHOBHBIE BUAbI HAHOCTPYKTYP 160 64 20 10 64 64 66

2.1 ITopomtku 1 00beMHBIE HAHOCTPYKTYPHBIE MaTepHUaIIbI 34 16 4 2 16 16 12

2.2 YriiepoaHble HAHOMATEPHUAJIBL 18 - 4 2 - - 12

2.3 Knacrepsl 9 - 2 1 - - 6

24 HaHOCTpYKTYpBI B JKHIKOCTSIX 49 32 4 1 32 32 12

25 HanocTpyKTypHBIE TUICHKH, TIOKPBITUS U 3 16 ) ) 16 16 12
MTOBEPXHOCTHBIE CIIOU

2.6 [Topucteie Tena. MemOpaHbl 18 - 4 2 - - 12

3 Paszgean 3. CynpamoJiekyJasipHble aHCAMOJIH U 2 ) 6 ) ) ) 18
HAHOMAIIMHbI

3.1 CymnpamosieKysipHble aHcamMOIIn 9 - 2 1 - - 6

3.2 AccemO1epsl 1 MOJICKYJISIPHBIE MAITHHBI 9 - 2 1 - - 6

3.3 HaH0o00BeKTHI B OKpyXartomiei cpene. 3aKIoueHne 8 - 2 - - - 6
UTOT'O 216 64 32 16 64 64 104
JK3aMeH 36 - - - - - -
UTOIo 252
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4.2 Conepxxanue pa3aejioB QM CIUATIINHbBI

Paszjnen 1. ®DyngameHTaIbHbIE IOHATHS 0 HAHOMATEPUAJIAX U HAHOTEXHOJIOT UM

1.1. BBegenue. OCHOBHBIE MOHATHS O HAHOMATepHalaX U HAHOTEXHOJIOTMU. UTO Takoe
«HaHo». Omnpexnenenne HaHooObekTa. OrmpeneneHue HAHOTEXHOJOTUH. OCHOBHBIC NPUYMHBI
0COOBIX CBOMCTB HaHOOOBEKTOB. Paszmepnbiii »¢ddext. Hanomarepuansl. Pa3zputne Hayku o
HAHOCTPYKTYpax M HaHomarepuanax. OcoOble cBOWCTBa HaHOMaTepuanoB. HaHOTEXHOIOTHS.
3amauu 1 BO3MOKHOCTH HAHOTEXHOJIOTMU HAa COBPEMEHHOM JTarle.

1.2. OOume cBoiicTBa M THNBI HaHOOOBEKTOB. Kitaccudukanuss HaHOOOBEKTOB.
HaHo0oOBbeKTHI B TBEPIOM BEIIECTBE, B XKHUAKOCTAX U razax. Ocodble pusnveckre 1 XMMHUUECKHe
CBOICTBAa HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX cHCTeM. OCHOBHBIE 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOWCTB HaHoMmarepuaioB. ['panunbl pasgena ¢as. Poap MexdasHbIX TpaHUI] B
(GbOpMUPOBAaHUM CBOWCTB HAHOMATEPHAIOB. 3aBUCUMOCTH CBOWCTB OT pa3Mepa YacTHIl.
DNeKTpoHHbIE cBoWcTBa HaHodacThuil. (OCOOCHHOCTH TEPMOIWHAMUKH  HaHOOOBEKTOB.
KBasupaBHOBecHEe B HAaHOCHCTEMax. YCTOWYMBOCTh HAaHOOOBEKTOB. KWHETHKa MpPOIECCOB B
HaHocucTeMax. Puznyueckrue, XUMUYECKHE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHII, HAHOTPYOOK U
HAHOIIPOBOJIOK, aMOP(HBIX HEOPTaHUYECKHX HAHOCTPYKTYp. DpakTanbl B OMHCAHUH CBOWCTB
HaHOMaTepuasioB. OCHOBHBIE THIBI HAHOCTPYKTYp B 3JeKTpoHUke. I[loaympoBOAHHKOBBIE
HAaHOCTPYKTYpPBI: KBAaHTOBBIC SIMbI, HUTU U TOYKHU. VICKYCCTBEHHBIN aTOM, KBAaHTOBBIE TOYKHU.
[Tomyyenue kBaHTOBBIX Touek. JIutorpadus. KBaHTOBBII J1a3ep.

Paszgen 2. OcHOBHbIE BUIBI HAHOCTPYKTYP

2.1. Tlopoumiku u 0OBEMHBIE HAHOCTPYKTYPHBIE MaTepHaibl. YIbTPAAUCIIEPCHBIC
marepuansl.  Kiaccuduxanms — mopomkoB.  MeToiasl  MOJNydyeHUs  HAHOIOPOIIKOB.
KoHconnaupoBanHele HaHoMmaTepuanbl. [loBeneHue HaHOUYacTHL IpHU CcHeKaHUM. MeToasl
NOJy4eHUss OOBEMHBIX HAHOCTPYKTYpPHBIX MaTepuanoB. VHTeHCuMBHas mniacTtuyeckas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOJIYUYEHHBIX PA3IMYHBIMH METOJAMHU.

2.2.  VYrmeponmuele HaHOMaTepuanbl. DyiepeHbl, yIIAEpPOAHbIE HAHOTPYOKH |
HaHOBoJIOKHa. Dymiepenst M ux cBoiictBa. OTKpeiTHEe HaHOTPYOOK. HanoTpyOkum wu
HaHOBOJIOKHA. OCHOBHBIE IyTH TOJIY4YEHUS HAHOTPYOOK M HAHOBOJOKOH. Dusnyeckue u
XMMHUYECKHE CBOWCTBA HAHOOOBEKTOB: HAHOUYACTHII, (YyJICPEHOB, HAHOTPYOOK, HaHOBOJIOKOH.
O6nacTu UX IPUMEHEHUS.

2.3. Knacreprel. Ompenenenue. Bunbl kinacrepoB. MHoOrosaepHble KOMIUIEKCHBIE
coenuHeHUs. Monekynsapabsle kimactepbl. Kiacreprsie Marepuansl. OcoOble  CBOICTBa
kiaactepoB. Heyrneponnele TyOymsipHble HAHOCTPYKTYphl. KiacTtepbl — Kak 3J€MEHTHI
HaHOPa3MEPHBIX 0OBEKTOB.

2.4. HaHOCTpyKTYphl B JKHUIKOCTSIX. MHLEIB, MHUKPOSIMYJIbCUH, HAHOAWUCIEPCHH.
HanoctpykrypupoBannsle renu. Kmacrepsl B pactBopax. KosmomgHele 4YacTHIBI METAUIOB.
MarunutHble kuAKOCTH. HaHocTpykTypupoBaHHble cTekya. DU3HMUYECKHE U XUMUYECKHE
CBOMCTBA TOHKMX IIJICHOK M IIOBEPXHOCTHBIX CJIOEB, MULECIUISIPHBIX CHCTEM U MHUKPO3MYJIbCHH,
KUJKHUX KPUCTAJUIOB, a3P0O30JIeH, 30J1€H, resei.

2.5. HanocTpykTypHble  TIJIEHKHM,  TOKPBITUS M TMOBEPXHOCTHBIE  CIIOM.
HanoctpykrypupoBannbie nokpbitusi. Komnosuthele nokpeitust. Ilnenku Jlenrmropa-biaomxerr.
MeTon MOJEKyJIIPHOTO HAaCIauBaHMSL.

2.6. Tlopucteie Tena Ousmveckne © XUMHYECKHE CBOWCTBA HAHOOOBEKTOB -
HaHOIOPHMCTBIX TeJ, MOJIEKYJspHbIX cuT. HomeHknarypa pa3smepoB mnop. MemOpaHsbl.
MemOpannbie npouecchl. Kiaccudukammst memOpan. Monekynsipable  cuta. TpekoBble
MeMOpaHsbl. Mcnonb3oBaHne TPEKOBBIX MEMOpaH, KaK MaTPUIIbI 1711 CHHTE3a HAHOCTPYKTYP.

Paszgen 3. CynpamoJieky/JsipHble aHCAMOJIM U HAHOMAIIMHBI

3.1. CynpamornekyisipHble aHcaMOiu. MolekylsipHOe pacro3HaBaHHe, WHpOpManus,
KOMIUIEeMEeHTapHOCTh.  [Ipomeccsl  mepeHoca ¢ HOcUTeNssMH.  MosekyisipHble U
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cympamoJieKylspHble ycTpoicTBa. CaMocOopka M caMOOpraHu3alus 3anporpaMMHUPOBAHHBIX
CYNPaMOJIEKYJISIPHBIX CUCTEM.

3.2. AcceMOnepbl 1 MOJIEKYJISIpHbIE MalIuHbl. HaHOMEeXaHWYeCKre U HAaHODJICKTPOHHBIE
ycTpoicTBa. AcceMOepsl U MOJICKYJISIPHbIC MAIIMHBI.

3.3. HanooOwekTsl B OKpyxkatomiehd cpeae. I[lpupoanpie HaHOOOBEKTHL. «YepHBIC
Kypwibliukuy. [ynrut. Ponp HaHOuYacTHUIl B TpPaHCTPAHUYHOM IMEPEHOCE XUMHUUYECKHUX
3JIEMEHTOB B OKpYKaromie cpezae. 3akimodeHue. CIIOXKUBIIMECS W TEPCHEKTHBHBIE 00JIaCTH
NPUMEHEHUS HAHOMATEPHAIIOB B PA3NIMYHBIX OTPACIAX MPOMBIIUIEHHOCTH. [lepcrieKTuBbl U
po0JIeMbl HCTIOIB30BaHKSI HAHOMATEPUAIOB U HAHOTEXHOJIOTHH B PA3JIMYHBIX 00JIACTsIX.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHbI

No B pe3synbrare ocBOCHUS AUCIUIUIMHBI CTYICHT JIOJKEH: Pazlz[en Paa:zz[en Pas?)z[en
3HaTth:

| |~ OCHOBHbIC THIIBI HAHOMATEPHANIOB M HAHOCTPYKTYP, HX OCHOBHBIE ¢buznyecKkre u XUMUYECKUE CBOMCTBA U n n )
OCHOBHBIE CITOCOOBI UX MOJIYYEHUS

2 |- OCHOBHBIC NEPCIEKTUBHBIE 00JIACTH MPUMEHEHHUS PA3IMYHBIX BUJIOB HAHOMATEPHAIIOB - + +

Ymersb:

3 |- BbIOMpaTh HEOOXOUMBIC BUBI HAHOMATEPHAIIOB M HAHOCTPYKTYP - + -

4 |- BUAETH NEPCHEKTHBBI BOZMOKHOTO MPUMEHEHHUS HOBBIX HAHOMATEPHUAJIOB U HAHOCHCTEM + + +

5 |- OpHEHTHpOBATHCS B JINTEPATYpPE, MOCBSAIICHHONW Pa3IMYHBIM HAHOMAaTepHaJlaM ¥ HAHOCTPYKTYpaM + + +

Baaaers:

— METOJIaMH TMPEICTaBICHUSl JUTEPATYPHBIX M SKCIEPUMEHTAIbHBIX CBEIECHUM O CBOWCTBAaX, METO/AAX

5 |momyueHuss W oO0JacTAX NPUMEHEHHUS HAHOMATEpPHAOB M HAHOCTPYKTYp B BuIE pedepaToB, OTUETOB, + + +
JIOKJIaJI0B U NPE3CHTALUI

B pe3yibTare 0CBOCHUS IMCUMIIMHBI CTYIEHT A0JI’KEH MPHOOPECTH CileAyIe YHUBEPCaIbHble KOMIIETEHIMH M HHANKATOPBI KX
AOCTHKEHHS:

Kox u HanmeHoBanne YK Koa n HamMeHOBaHue MHAUKATOPA nocTHKeHus1 YK

6 YK-1 Cniocoben OCYILIECTBIISITH nouck, | YK-1.2 YMmeer aHanu3upoBaTh 3ajady, BBIACISS €€ . . n
KPUTHYECKHI aHallu3 W CHUHTe3 HH(OpMaImH, | 0a30BbIe COCTABISIONINE
IPUMEHATh CUCTEMHBIM moaxon it pemeHus | YK-1.5 Biageer HaBbIKaMH PacCMOTPEHHS BO3MOXKHBIX

7 |HOCTaBIIEHHBIX 3a]a4 BAPUAHTOB PEIICHUS 3a/1a4, OLICHUBAHUS UX JTOCTOMHCTBA + + +

Y HEJJOCTATKHU

YK-2 Criocoben ompenensate kpyr 3agad  B|YK-2.2 YMmeer BbIOpaTh COOTBETCTBYIOLIYIO ITOCTaHOBKE

8 |paMkax TOCTaBIEHHOM IeNM M BBIOUPATH [33la4d  CTPATETUIO MPU HKCHEPUMEHTAIBHOM IOMCKE + + +
ONTUMAJIFHBIC CIIOCOOBI MX PELICHUS, UCXO/IS U3 | ONTUMAILHBIX YCIOBHIMA
JEACTBYIONIMX MPABOBBIX HOPM, HMeOmUXCs | YK-2.3 Brajgeer HaBpIKaMu BBIOOpAa METO/IA ONITUMHU3ALUN

O | pecypcoB U OrpaHUYEHHUM CJIO’KHBIX MPOIIECCOB B paMKaxX MOCTaBICHHOM LIEJIN + + +
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B pe3ysabTare 0ocBOeHHSI JUCHUILINHBI CTY/IEHT JA0J2KeH NPUOOpecTH cieayomme npodeccHoHAIbHbIEe KOMIETEHIMU U HHIMKATOPbI UX

JOCTHIKCHUSA:

Kox m nanmenosanue IIK

Kox u HaumeHoBanne uHaukaropa nocruxenus IK

10

11

12

IIK-1 CnocoOeH mpPOTrHO3UPOBATH BIIUSHHE
MUKpPO- W HAHO- MaciiTtada Ha MEXaHUYeCKHe,
dusnueckue, XUMUYECKHE W Jpyrue CBOMCTBa
BCIICCTB U MAaTCpUaAJIOB

IIK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTHM M IPHUMEPHI
BIMSIHAS MHMKpPO- UM HaHO- MacuTaba Ha MeXaHHYEeCKHe,
¢u3nueckrue, XMMUYECKUE U JPyTrue CBOWCTBA BEUIECTB U
MaTepHaJIoB

IIK-1.2 YMeeT nporHo3upoBaTh BIMSHUE MUKPO- U HAHO-
MacimTaba Ha MeXaHW4Yeckue, (pu3nueckre, XUMUIECKUE 1
JPyTHE CBOICTBA BEIIECTB U MaTEpUAJIOB

IIK-1.3 Bnageer MeTtogaMH OLICHKH BJIMSHHS MHUKPO- U
HaHO- MacmTaba Ha MexaHuWdeckue, (uzmueckue,
XUMUYECKHE U IPYTrUe CBOMCTBA BEIIECTB U MAaTEPUATIOB

13

14

15

IK-3 Cnoco0eH NpPUMEHATh OCHOBHBIC THIIBI

HaHOMAaTEpHAJIOB U HAaHOCHCTEM
HEOPraHWYEeCKOM U OpPraHUYeCKOM MPUPOJBI,
BKJIIOYas HaHOIUICHKU U

HAaHOCTPYKTYPUPOBAHHBIE TMOKPBHITUS, BJIaJCET
HaBBIKAMH BBIOOpAa TaKMX MaTEPHAIOB IS
3a/IaHHBIX YCJIOBHM JKCIUTyaTalldd C Y4YE€TOM
TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH,
HaJIe)KHOCTH U JIOJITOBEYHOCTH

IIK-3.1 3Haer OCHOBHBIE (U3UKO-XIMUYECKHE,
9KCIUTyaTallMOHHbIE U TEXHOJOIMYECKHE XapaKTEePUCTHKHU
HAaHOCTPYKTYPHPOBAHHBIX MaTEPHAJIOB

IIK-3.2 Ymeer MPUMEHSTh nH()OpMAIMOHHO-
KOMMYHHKAITIOHHBIC TEXHOJOTWHU I cOopa M aHamu3a
TEXHUYECKOM  MHpOpManuu 1O  WHHOBALIMOHHBIM
paspaboTkam B obnactu MOJTy4YEHUs
HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB

IIK-3.3 Brageer HaBblkaMu MOAM(PUIIUPOBAHUS METOIUK
U CTHOCOOOB TONYy4YEeHUs, IJIsi OOeCredeHUs 3aJaHHBIX
CBOWMCTB MaTepuana U TEXHOJIOTHUYECKUX IMapamMeTpoB €ro
MOJTYYCHUS
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS

IIpuMepHbIe TeMbl NPAKTHYECKHX 3aHATHI MO TMCIUIIMHE.

Ne i/t

Ne paznena
JUCIATIIMHBI

TeMbl MPaKTUYECKUX 3aHATHN

Yacel

—_—

1

BBenenne. OcHOBHEIE IOHATHUSA O CBOMCTBAX
HaHOMaTepI/IaJIaX N HAHOTCXHOJIOI'UHU

OO01e CBOMCTBA U TUIIEI HAHOOOBEKTOB

OcHOBHBIE TUIIBI HAHOCTPYKTYP B IEKTPOHUKE

[Topomiku 1 06bEMHBIE HAHOCTPYKTYPHBIE MaTeprabl

yFHGpOI[HBIG HaHOMAaTCPpHAJIbI

Kitactepsl

HaHOCTpYKTYpBI B JKHIKOCTAX

HaHocTpyKTypHBIE TUIEHKH, TOKPBITHS U
IIOBEPXHOCTHBIE CIIOU

N|—=|— NN —

O| 0 [N |h=|W( DN

CynpamornekyssipHble aHcaMmOJIn

—

—
()

WIN| N (NN ——

AcceM0Iiepbl M MOJIEKYJISIPHBIE MAIIMHbI

—

6.2 JlabopaTopHble 3aHATHS

BrimonHeHne 1a00paTOpPHOTO MPaKTHKyMa CIIOCOOCTBYET 3aKpEIUICHHIO MaTepuaa,
U3y4aeMoro B JUCHUIUIMHE «DUBUKO-XUMUA HAHOCMPYKMYPUPOBAHHBHIX MAMEPUAnNoe, 2
TaKXKe JaeT 3HAHHUA O CIOKUBIIMMUCS U TICPCICKTHBHBIMH OOJACTSIMU TPUMEHEHHUSI
HaHOMAaTEPHAaJIOB.

MakcumanbHOe KOJMYECTBO OayljIoB 3a BBINIOJHEHHE JIAOOPAaTOPHOTO MPAKTHKyMa
cocraBisier 20 6amioB (MakCMMaiabHO MO S5 Oama 3a kaxayoo pabdory). KommuecTBo paboT u
0aJJTOB 32 KaXXIYI0 pabOTy MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIAOCMKOCTH.

[Tpumepsl 1a00paTOPHBIX PabOT U pa3aelibl, KOTOPblE OHU OXBATHIBAIOT

Ne Ne paszena HaumenoBanue 1abopaTopHbIX paboT Yacel
/11 IUCHUAIUINHBI
1 Paznen 2 CaMoOpraHu3yromuecss HAHOCTPYKTYPhI B CUCTEME 16
AOT — g-nekaH — Boza
2 Paznen 2 HanocTtpyktypsl pocdoaunuioB B cucteMe JEIUTHH — 16
MacJio — BoJia
3 Paznen 2 MarauTHEbIE )KUIKOCTHU 16
4 Paznen 2 O0nemHas u 3epHorpannyHas 1uddy3us 16

7. CAMOCTOSATEJIbBHASA PABOTA

CamocrosTenbHas paboTa MPOBOJUTCS € IENbI0 YIITYOJIeHHs 3HAHUK 1O JUCIUTUTHHE U
peyCMaTPUBAET:
— O3HAKOMJICHHE W MPOopabOTKy PEKOMEHIOBAaHHOW JTUTEPATyphl, paboTy ¢ JIEKTPOHHO-
OMONMMOTEYHBIMU CHUCTEMaMH, BKIIIOYas MEPeBOAbl MyONIMKanmMi W3 HAayYHBIX >KypHAJIOB,
IUTUpPYyeMbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;
— TMIOCEIEHNE OTPACIEBbIX BEICTABOK U CEMUHAPOB;

yuactue B ceMuHapax PXTY um. . MenzeneeBa no reMaTuke AUCHUTLIAHBL,

MOJATrOTOBKY K BBIIIOJTHEHHIO KOHTPOJIBHBIX PadOT MO MaTepHaiy JIEKIMOHHOTO Kypca;
IOJArOTOBKY K Ca4y€ IK3aMeHa 110 JUCLIUILINHE.
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[TmaHupoBaHKEe BPEMEHHM Ha CaMOCTOSITEIbHYIO pPa0dOTy, HEOOXOAWMOTO Ha HW3y4YCHHE
AUCHUIUNIMHBI, CTYACHTaM JIydlI€¢ BCCTrO0 OCYHICCTBJIATL Ha BCEChb IICpHUOA UIYUYCHUA,
npeaycMaTpuBas MPH STOM PEryJsipHOE TOBTOPEHHE NPOMIEHHOro Marepuana. Marepua,
3aKOHCHeKTI/IpOBaHHBII>'I Ha JICKOUAX, HCOGXOI[I/IMO PEryjIsipHO OONOJHATL CBCACHHUAMU U3
JUTEPAaTypHBIX HCTOYHHMKOB, TIPEJACTABICHHBIX B pabodeld mnporpamme. [Ipm pabore ¢
YKa3aHHbBIMU HCTOYHUKAMHU PCKOMCHIAYCTCSA COCTaBJIATH KpaTKI/Iﬁ KOHCIICKT Marcpuaia, C
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIs1 KOHTPOJIA
OCBOEHMSA JIMCIIAITJIMHbI

CoBoKymnHass OLEHKa M0 AMCUUIUIMHE CKJIaJbIBA€TCS W3 OLEHOK 32 BBINOJIHEHUE
KOHTPOJIbHBIX paboT (MakcumanbHas oreHka 40 OamnoB), 1ab0OpaTOPHOTO TPAKTUKyMa
(MakcumanipHas oueHka 20 0auta) ¥ UTOTOBOTO KOHTPOJA B (hopMme 2x3amera (MaKCUMalIbHAsS
orieHka 40 6amioB).

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AHAIUTHYECKON padoOThI.

PedepatuBHo-ananutuyeckass paboTa CTYIEHTOB MO JIUCHUIUIMHE «DUBUKO-XUMUA
HAHOCMPYKMYPUPOBAHHBLIX MAMEPUANO6» HE TIPEyCMOTPEHA.

8.2. [Ipumepbl KOHTPOJIBLHBIX BOMIPOCOB 1JIfl TEKYIIEr0 KOHTPOJISI 0CBOCHUS THCHHUILINHBI
JImst  TeKymiero KOHTPOJISI TMPETyCMOTPEHO 2 KOHTPOJBHBIX paboThl (IO OJIHOM
KOHTPOJIBHOHM paboTe Mo KaxkaoMy paszzeny). MakcuMmanbHasi OIICHKa 32 KOHTPOJbHBIC paboThI 1
u 2 cocrapiseT mo 20 6amioB 3a Kaxayr. MakcuMaibHas OIeHKa 32 KOHTPOJIbHBIE paboThl 1 u
2 cocrasinsier 40 6amioB, o 20 6aIOB 32 KaXKIyi0 padoTy.

Pa3znen 1,2. Illpumepsl BONPOCOB K KOHTPOJIbHOH padore Ne 1. MakcumanbHasi OlleHKA —
20 6asu10B. KonTposibHasi padora coaepxut 15 Bonpocos, mo 1 6a/u10B 32 Bonpoc.
1. Kakoit u3 QynnepeHoB sBisieTcss Hanbojee yCTOHUUBBIM?

2. B CCCP mnpu coznanuu aud@y3MOHHBIX TEXHOJOTUA W30TOMHOTO OOOTAIICHHS ypaHa U
TEXHOJIOTUYECKHUX OTepaIil sIepHO-TOILIMBHOTO IHMKJIAa OBUIM BIIEPBHIC CHUHTE3HPOBAHBI
HaHOpa3MepHbIe MeTaynueckue nopommku. Ux mpousBoacteo (YOXK, r. HoBoypanbck) u
ycliemHoe mnpuMeHeHne Obun orMedeHbl Jlenmnckoit mpemueit (UK. Kuxomn, M.J.
Mopoxos, B.H. JlanoBok u n1p.). B kakom romy?

3. Kakoe CBOHCTBO CHJIBHO OTIIMYACTCS y HAHOIY3bIpel B 0O0bemMe BOJBI M Ha TUAPOPOOHOM
MOBEPXHOCTH B BOAE?

4. HanodunbTpanus UCMOIb3yeT MEMOpaHBI CO CBOMCTBAMU MEXy 0OpaTHOOCMOTHYECKUMHU
U ynbTpaIbTPaMOHHBIME; pa3Mep mop?

5. TemmnuatHblil CHHTE3 HAHOYACTHUIL?
6. DHeprus akTUBAIMU 3epHOTpaHUYHOU MU dy3un B cpaBHeHnu ¢ quddysueit B oobeme?

7. Koapduumentsr muddy3un B  HAHOKPUCTAUIMYECKUX  MaTepualaX TP HU3KHX
TeMIlepaTypax I0 CpaBHEHHIO ¢ Kod(duimentamu nuddy3sun B MaKpUCTATUTMUCCKUX
MaTepuanax?

8. TpekoBbie MeMOpaHbI?
9. KBaHTOBas CTpyKTypa, I JBUKEHUE YACTHULIBI OTPAHUUYEHO 110 IBYM KOOpAUHATaM?

10. Yto Takoe xBaHTOBasg TOYKa?
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11. IToueMy KBaHTOBBIE TOYKH HA3bIBAIOT HCKYCCTBEHHBIMU aTOMamMu?
12. U3orepmuueckas neperonka (OcTBab0BO CO3pEeBaHNEe) B HAHOMaTepruaaax?

13. B kakodi TepMOAMHAMHUYECKON TEOpHHM TpaHHWIa pasjaenia (a3 MpeacTaBisSeTCs CIOEM C
KOHEYHOU TOJIIIMHON?

14. Kak BiMsieT W3MEHEHWE [JIMHBI YIJIEPOJHONM HAHOTPYOKM Ha pacCTOSHUE MEXIY
JUCKPETHBIMU 3JIEKTPOHHBIMHU YPOBHAMU?

15. Kak otnmuuarorces cBoiicTBa rpadaHa oT CBOMCTB rpadena?

Pazngean 3. I[Ipumepbl BONPOCOB K KOHTPOJILHOW padoTre Ne 2. MakcuMaJbHasi OlleHKA —
20 6ans0B. Konrponbnas padora conep:xut 15 Bonpocos, o 1 6a/1710B 3a Bonpoc.
1. T'ne m xak OblIa CHHTE3WpOBaHA HaHOMAITMHA

(cm. puc.)? A

'ﬁ

2. Otkyna Oepercss »dHEprus JUisl  JIBUIKEHUS
HAHOMAIITMHBI, N300paKCHHON Ha pUCYHKE?

3. Kakoil MHKpPOCKON MOMET paccMaTpuBaThes .
Kak MpooOpa3 MallUHbI, MaHUOYNUpYyOIEeH ¢

aTomamu (mpoobpa3z accembiepa)?

4. Yto Takoe MOJEKYISPHBINA accembnep?

5. Kakyro OHOJIOTHYECKYIO CTPYKTYpy MOXHO ObUIO OBl Ha3BaThb MOJICKYJISIPHBIM
accembnepom??

6. Pa3zmepnsrii 3pdext B HaHOMaTepuanax?

7. HlyHruT, MECTOHAXO0XIEHHUE, CBOMCTBA, IPUMEHEHHUE.

8.  Meron Jlearmiopa-baomxert?

9. Meroa paBHOKAaHAJIBHOTO YTJIOBOTO IMPECCOBAHUS.

10. Kakast u3 CTpyKTyp yIII€pOJHBIX HAHOTPYOOK 00J1a1aeT HanOoJIbIIeH TMIIOTHOCTHIO?

11. Tlpu onpeneneHHOM AaBJICHUU MPOUCXOAUT YIJIOTHEHUE CTPYKTYPHI KpUCTaia. Biuser mu

pa3Mep 4acTHUIl Ha BEIMYUHY JaBJICHUS, IIPU KOTOPOM IPOUCXOIUT NEPECTPOKa CTPYKTYpPhI
Kpucrayia?

12. Kakoii Tvn ruGpuan3auy COOTBETCTBYET KapOnuHy?
13. Kakumu Matepuanamu cornacHo HomeHknarype I[UPAC Mo)xHO Ha3BaTh LEOIUTHI?

14. ®ynnepeHoBas CeTKa WJIM HAHOTPYOKa yIOBIETBOPSET TeopeMe Dijepa, KOTopas CBsI3bIBAaCT
YHCIIO BEPIINH YTJIOB - V (37€Ch aTOMBI yIJIepo/ia), YUCIIO TpaHel, pedep - € (KOBaJICHTHBIC
cBs3M) U f - uncio syeek, miockocteld. Hanummre cooTBETCTBYIOIIEE ypaBHEHUE.

15. Cnoco6 Illeddepa mpu nepeHoce mISHOK ¢ TOBEPXHOCTH JKUIAKOCTH Ha TOIOKKE?

8.2.3. Ouenka J1abopaTtopHbIX padoT

Cnmaya maGopaTopHO pabOTHl 3aKIIOYACTCS B YCTHOM OOBSICHEHHUH TIOJYYCHHBIX
PE3yNBbTAaTOB, UX B3aUMOCBSI3H C Pa3MepaMy CHHTE3HPOBAHHBIX HAHOYACTHIL. 3aTEM MPOBOAUTCS
TECT-KOHTPOJIb 3HAHUI, OJyUYEHHBIX MPU BBINOJIHEHUHU JTaOOpaTopHBIX paboT. B kaxkaom Tecte
COJICPKHUTCSA 5 BOIMPOCOB. 3a KaKIbId NMpaBHIBHBIA OTBET oOywaromuiics mosydaer 1 Oam,
HeIpaBUJILHBIN OTBET - () 0aIoB.

MaxkcuManbHas OlleHKa 33 KKy 1abopaTopHyto paboTy - 5 6amios.

DTO ABISETCA KOHTPOIBHOU TOUKOM Ne 3. MakcumanbHas oreHka - 20 6amios.
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8.3. Bonpoce! /151 ”TOTOBOT0 KOHTPOJISI OCBOCHUSI JUCHUILIMHBI (IK3aAMEH)

DK3aMEHAIMOHHBIA OMJIET BKIIOYAET KOHTPOJIBHBIC BOIIPOCHI IO BCEM pa3zeiaM padboueit
IPOrPaMMBbl JUCIHUIUTAHBI U COJEPIKUT 2 BOIPOCA.
1 Bonpoc — 20 6amioB, Bonpoc 2 — 20 6aios.

IIpuMepsl BOIIPOCOB:

1. Ilpm ompenencHHOM [aBICHUM IPOUCXOOUT YILUIOTHEHHE CTPYKTYPBI KPHCTAJUIA.
Bnuser nu pasmep 4acTull Ha BEIWYMHY AABJICHHUSA, IIPU KOTOPOM IIPOUCXOIUT IEPECTPOMKaA
CTPYKTYpPHBI KpucTasia’?

2. SWNT - ogHOCIOWHBIE YTIIepOAHbIE HAHOTPYOKH.

3. TlomydyeHue HaHOMOPHCTOTO yrjiepoda IO MeTody, paspaboranHomy B PHI]
«[Ipuxnaguas xumus» B Cankt-IlerepOypre?

4. Mounekymnspasie cuta MCM-41?

5. Moaudukanuu CTPYKTYpbl MaTepuania, KOrja Iepexoa OIHOW MoAu(HKaluud B
JPYryl0 TPOUCXOAUT HE CKauKoOoOpa3HO, a IIOCTENIEHHO U HE CONPOBOXAAETCS PE3KUM
TETUIOBBIM  A(PPEKTOM, UYTO OOBSICHSAET CYIIECTBOBAHWE B TMPHPOJAE NPU OJWHAKOBBIX
TEPMOJIMHAMHUYECKUX YCIOBUSAX HECKOJIBKUX TaKUX MOAU(DUKALUI?

6. @ymaepeH u ero cBoicTra?

7. Kakue u3 HaHOCTPYKTYp SIBISIOTCA TEPMOJUHAMUYECKH HEYCTOMYMBBIMU? |

8. VYpasuenue ['u66ca-Tomcona?

9. Kak o0pa3yroTcst KoaryisiuoOHHbIE CTPYKTYPbI?

10. 3aBUCHMOCTh IPOYHOCTH COBPEMEHHBIX KOHCTPYKIMOHHBIX MAaTe€pHalloB OT HX
yJIApHOI BSI3KOCTH WM IIIACTUYHOCTH. OCOOEHHOCTH HAaHOMATEPHAJIOB.

11. Ipu KakuX yCIOBUSIX HAHOYACTHUIIBI OYIYT OCAXAATHCS B KUAKOCTH?

12. Meton I'.I'neiitepa nosrydeHrsi HAHOMaTEpUAJIOB.

13. 3a xakue pabotsl Obi1a npucyxkaeHa Hobenesckas npemus XK. M. Andepoy?

14. 3axon Iletua-Xomra (Xomna-Ilerya)?

15. Yro Takoe «MonekynspHble cuTa?

MaxkcuMaIbHOE KOJIMYECTBO 0AJUIOB 3a 3k3ameH — 40 0ajuIoB.

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOIO0 AJOKYMCHTA, ABJIAIOUICTOCSA
HEOTHEMJIEMO YaCThI0O OCHOBHOM 00pa30BaTeIbLHOMN MPOrpPaMMBbl.

8.4. CTtpykTypa n npuMepbl OWJIETOB ISl IK3AMEHA

OK3aMeH M0 TUCHUIUIMHE «DPUBUKO-XUMUA HAHOCHMPYKIMYPUPOGAHHBIX MAMEPUATI0B)
IPOBOJIUTCS B 7 ceMeCTpe M BKJIIOYAET KOHTPOJBbHBIE BOMPOCH 1Mo paznenaMm 1,2 u 3 paboueit
IporpaMMbl AMCHUUIUIMHBL. bBuUIeT a1 sK3aMeHa COCTOUT M3 2 BOIPOCOB, OTHOCSIIMUXCS K
yKa3aHHBIM pazzenaMm. OTBEThI Ha BOIPOCH 3K3aMEHa OLEHUBAIOTCS U3 MaKCHUMAaJIbHON OIICHKH
40 6amIoB CIEIYIOMUM 00pa3oM: MaKCUMaIbHOE KOJIMYECTBO OaylioB 3a MepBbIi Bompoc — 20
6am1oB, BTOpoii — 20 6asIoB.
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[Tpumep OuieTa Ui HK3aMeHa:

«Ymeeporcoaio» MuHHCTEPCTBO HAYKH H BbIcIIero oopasosanus PO
N.o. 3aB. xadenpoit Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
HaHOMAaTEPHUaIoB U umenu /IL.LU. MenaeiieeBa
HAaHOTEXHOJIOTUHU Kadenpa HaHOMaTepHAI0B M HAHOTEXHOJIOTHHU
Koponesa M.IO. 28.03.03 HanomaTepHaIbI
(Honnmer) Ipoduib — «XMMHUECKAs TEXHOJIOTHSI HAHOMATEPHAJIOBY
« »_ 20 r DU3MKO-XUMHSI HAHOCTPYKTYPHPOBAHHBIX MATEPHUAJIOB
Buser Ne 1

1. SWNT - onHOCHOMHBIE YyTIEPOIHBIE HAHOTPYOKH.

2. Merop I'.I'neiitepa monyyeHns HAHOMAaTEPUAJIOB.

9. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pekomenayemas aureparypa
A. OcHoOBHas1 JIMTEpaTypa

IOptoB E.B. Hanomarepuainsl u HanocTpykTyphl. M.: PXTY um. JI.1. Menneneesa, 2010, T.
1,124 ¢, T. 2,148 c.
Mypanosa A.I'., MateeeBa A.I'., FOptoB E.B., bokmreiin b.C. O6bemMHas u 3epHOTpaHUYHAs
i dysusa. Metoauueckue ykazaHHs MO BBINOJHEHHIO JabopaTopHoil padotel, M.: PXTY
um. JI.. Menpaeneena, 2018, 28 c.
Mypanosa A.I'., Mypamosa H.M., llapanaes A.1., IOptoB E.B. Camoopranusyromuecs
HaHOCTPYKTYPBI TOBEPXHOCTHO-aKTUBHBIX BemiecTB. JlabopaTopHbiii mpaktukym, M.: PXTY
um. JI.1. Menpneneena, 2018, 64 c.
MypanoBa A.T'., lllapanaes A.U1., Maiiep T.1O., FOptoB E.B. MarautHeie HaHOMaTEpHUaIbI
Ha OCHOBE OKCHJIOB eJe3a: JabopaTopHblil npakTukyM, M.: PXTY um. J[.. Menneneesa,
2020, 108 c.

b. JlonosHuTeNLHASI JIUTEPATypAa
[[Ta6anoBa H. A., Capkucos I1.I. 3omb-renp TexHomoruu. HaHoaucCIepcHBIN KpeMHE3eM.
M: BUHOM. JlaGoparopus 3Hanmii, 2012, 328 c.
PeokonkoB JI.1., Jleeuna B.B., [I3unsurypu 5.JI. Hanomatepuansl: yaeOHOE mmocodue, 2-¢
u3a., M.: BUHOM. JlaGoparopwus 3nanuii, 2010, 365 c.
Crapoctun B.B. Marepuaiibl 1 METOIbI HAHOTEXHOJIOTHH: ydyeOHoe mocobue, 2-¢ u3a., M.:
BMHOM. JIa6opartopus 3uanwuii, 2010, 431 c.
I'enepaioB M.B. OcHOBHbBIE TNPOIECCHl KPUOXMMHYECKON HaHOTEXHOJOruu. Teopus u
MeTobl pacuera: yueonoe nmocobue, CII16.: [Ipodeccus, 2010, 348 c.
Agepuna 0.M., Cy6uesa E.H., FOptoB E.B., 3BepeBa O.B. Komno3umuonHbsie MaTepuaibl.
Knaccudukanms, 0cOOEHHOCTH CBONCTB, MPUMEHEHHE U TeXHoJoTuH noiydeHus. M.: PXTY
um. JI. 1. Menpgeneena, 2017, 128 c.
IOptoB E.B., Koponera M.IO. IIponecchl monydyeHus: HAHOYACTUL] 1 HAHOMAaTepuaaoB. M.:
PXTY um. JI..Menaeneena, 2010, 152 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOoil nHGopManun
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEpUAIl K JICKLIHUM.
— Ilpe3eHTanuu K JEKIUAM.
— Meroanyeckre peKOMEH/IAIUH 110 BBITIOJIHEHHUIO JIAOOPATOPHBIX paboT.
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Hay4Ho-TexHU4eCKHe KypHabl:

1. Pedeparusnsiii xxypHan «Xumusi» (PXKX), ISSN 0486-2325
2. XKypnan «Poccuiickue HaHoTEXHONOTUM», ISSN 1992-7223
3. Kypnan «Hanoungyctpus», ISSN 1993-8578

4. XKypnan «Komnounsslii xxypran», ISSN 0023-2912

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAIIMOHHON ceTr VIHTEepHeT:

1. Pecypcet ELSEVIER: https://www.sciencedirect.com

2. Caiit xadenpsl HaHomarepuanoB u HaHorexHosmoruu PXTY um. J.M.Menneneesa
http://nano.muctr.ru/

3. Caiit Pocnano http://www.rusnano.com

4. Caiit o HaHoTexHONOTHAX B Poccum http://www.nanonewsnet.ru

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCIUATIINHBI
Jdns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIIEHBI  CIEAYIOLINE  CPEICTBA
o0ecIieueHnsT OCBOCHUS JUCIIAIIINHEL:

Jng peann3anvu  TaHHOW JUCLMIUIMHBI IOJATCOTOBJIEHBI  CIEAYIOIIME CpEICTBA
obecrieueHnsi OCBOCHUS
® KOMITBIOTEPHBIC MPE3CHTAIlMH WHTEPAKTHUBHBIX JICKIMA W ceMUHapoB — &, (olmiee 4wmcio
cnaiioB — 6omee 600);
° 6aHK TECTOBBIX Sa,Z[aHI/Iﬁ AJId TCKYHICTO KOHTPOJIA OCBOCHUA AUCHUIIIIMHBI (06mee HUCII0
BOMPOCOB - 6ozee 50);
° 6aHK TECTOBBIX Sa,Z[aHI/Iﬁ AJI1 UTOrOBOI'0O KOHTPOJISEI OCBOCHUS AUCHHUIIJIMHBL (06mee YUCIIO
BOIpocoB — 6onee 40).

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOI' UM,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

HNudopmanmonnyio HOJICPKKY U3y4CHUS JMCITUTTHEI OCYIIECTBIISCT
Nndpopmanmnonno-oubnuoreunsiii nentp (MBL) PXTY wum. .. MenneneeBa, KOTOPBIi
obecrieunBaeT OOYyYaIOMUXCSA OCHOBHOM y4eOHOH, Yy4eOHO-METOJAMYECKOM W HaydHOH
JUTEPaTypoid, HEOOXOIUMOMN AJIsl OpraHu3alMyd 00pa30BaTENBLHOrO Mpolecca MO JAUCHUILINHE.
O6mwmit o6eM MHOTOOTpacneBoro (Gouaa MBI Ha 01.01.2022 coctaBuser 1 719 785 k3.

@®onn UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAYYHO-TEXHHYECKOH
JIUTEPATypoil B OpME MEUYATHBIX U JIEKTPOHHBIX M3JAaHUM, a TaKKe BKIIOYaeT O(UIHATIbHEIE,
CIpaBOYHO-OMONIMOrpaduueckre, ClENUATU3UPOBAaHHBIE OTEUECTBEHHBIE U 3apyOekHBbIC
nepuonuueckue u  uHbopmanmoHHeie  u3manums. WBI[  obecmeumBaer  gocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4daromnuiicsi odecriedeH CBOOOTHBIM JOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcs JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubnuoreynoil cucteme (DBC)
VYHuBepcuTeTa, KOTOpas CONEPXKHUT pa3IMdHble W3JaHUS 10 OCHOBHBIM HM3y4aeMbIM
JUCLUTUTMHAM M C(OPMHUPOBaHA IO COTIACOBAHMIO C MpaBooOIagaTeNsIMU ydeOHOW U yueOHo-
METOINYECKON JIUTEPATypPHI.

Jns  OGojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmarnmonHoro obcmyxkuBanusi B B[ peanmn3oBana TeXHOIOTHUS DIEKTPOHHON JOCTAaBKU
JIOKYMEHTOB.

[TonHBIA nepedeHb HIIEKTPOHHBIX WH(POPMAIMOHHBIX PECYpCOB, HCIOIb3yEeMBIX B
npoiiecce 00y4eHus1, IPEeICTaBIeH B OCHOBHOM 00pa30BaTebHOI porpamMme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B coorBercTBUM C y4eOHBIM IIJJAaHOM 3aHATHS MO JAUCUHUIUIMHE «DuU3uxko-xumus
HAHOCMPYKMYPUPOGAHHBIX MAMEPUALOE» TPOBOIATCS B (popMe INeKIui, NpaKTUYeCKUX
3aHATHUH, TA0OPATOPHBIX padOT M CAMOCTOSATEIBLHON pabOThl 00YJarOIIErocs.

11.1. O6opynoBaHue, HeoOX0aUMOe B 00pa30BaTeJIbLHOM Npolecce:

Jlexunonnast ydeOHasi ayauTopusi, OOOpyIOBaHHas dSJIEKTPOHHBIMH CpEACTBAMHU
JEeMOHCTpanuu (KOMIBIOTEP CO CpPEICTBAMHU 3BYKOBOCIIPOU3BEACHHUS, MPOCKTOp, JKpaH) U
yaeOHOl MebOenpio. bubnmoreka, nMmeromas pabodre MecTa, OCHAIICHHBIC KOMITBIOTEPAMH C
JOCTYIOM K 0a3aM JaHHBIX U BBIXOAOM B MIHTEpHET.

JlaGoparopusi, cHaOxeHHass sabopaTopHOl  MeOenbl0, BBITSHKHBIMU  IIKadaMu,
XUMHUYECKON MOCYA0H, peaKTHBaMH, HEOOXOIUMBIM 00IIeTabopaTopHBEIM 000pyI0BaHNEM (BECHI
AQHAIUTUYECKUE, CYIIMJIbHbIE IIKa(bl, BaKyyM-CyIIWIbHbIE INKadbl, KoiaOOHArpeBaTeny,
pOTalMOHHBIC UCTIAPUTEIH, TEPMOCTATHI, IeYd MyQenbHbIE, ICHTPU(YTH, MATHUTHBIC MEIITAJIKH,
yIbTPa3BYKOBbIE TOMOT€HU3AaTOpbl, pH-METphl, KOHIYKTOMETPBI) M CHEIHAIU3HUPOBAHHBIM
o0opymoBaHueM i pa3paOOTKH, CHUHTE3a W WCCIEAOBAaHUS CBOWCTB HAHOMATEpUAJIOB U
HAaHOCTPYKTYPUPOBaHHBIX  CHCT€M, B TOM  4YHCJ€ IUIaHETapHas  MHUKPOMEIIbHHUIIA,
cnekrpodoromerp B YO u BUAMMON 001acTH, ONTUYESCKUH MOISPU3ANMUOHHBIA MHUKPOCKOIL,
CUHXPOHHBI TEPMHUUYECKUN aHaIU3aToOp, aHAIM3aTOp pa3Mepa M A3eTa-MOoTeHIMala YacTHll,
AQHAIM3AaTOP CTA0MIBHOCTH TUCIIEPCHBIX CUCTEM, POTAIMOHHBIN BUCKO3UMETD (PEOMETD).

11.2. YueOHO-HATISTHELIE IOCOOMS:
NnmrocTpanuu K pa3aenaM JUCHUIUIMHBL; paclieyaTK CIaijoB MPE3eHTaIlUM.

11.3. KoMmnboTepbl, HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, ANINIAPATHO-
NPOrpaMMHBbIE H ayAHOBH3Yya/lbHbIE CPeICTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeBarensMu CD u DVD,

OpPUHTEPAMH W TPOTPAMMHBIMU CPEJCTBAMH; MPOEKTOPHl U 3KpaHbl; LU(pPOBBIE KaMepshl;
KONUPOBaJIbHbIE alllapaThl; JOKAJIbHAS CETh C BBIXOJ0M B VIHTEpHET.

11.4. [leuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIEe H HH(POPMALIMOHHBIE PeCYPCHI:
NHdpopManinoHHO-METOIUYECKHE MaTepHaibl: ydeOHbIE IMOCOOMS MO JUCITUILIMHE,;

pa3gaToOYHBIA MaTepual K paszesiaM JIEKIIMOHHOTO Kypca; albOOMBI M PEKIaMHbIE MPOCTIEKTHI C
OCHOBHBIMH BH/IaMU HAaHOYACTHI] U HAHOMATEPHUAJIOB.

DneKTpoHHbIE 00pa3oBaTeNbHBIE PECYPCHI: JJEKTPOHHBIE MPE3eHTAIlMH K pas3ieiiam
JIEKIIMOHHOTO Kypca; yueOHO-METOINYECKHE Pa3pabOTKHU.

11.5. IlepeyeHb JJUIIEH3MOHHOTO POTPAMMHOI0 O0ecTeYeHus :

PexBu3uTHI Cpok OKOHYaHHUS
HaumenoBanue KonuuectBo N
Nem/m IIPOrpaMMHOTI0 IPOIYKTa Horoopa JULEH3UI AACHCTBIA
porp POLYK MOCTABKHU H JTUTICH3UU
WINDOWS 8.1 KonTpaxT Ne 62- -
1 Professional Get Genuine 642A/2013 0eccpouHO

or 02.12.2013

0365ProPlusOpenStudents | KontpakT Ne 28-
ShrdSvr ALNG SubsVL 359A/2020 ot
OLV NL 1Mth Acdmce 26.05.2020

2 Stdnt STUUseBn(ft -

12 Mecs1eB ¢
BO3MO>KHOCTBIO
MIPOITICHUS

JIALCH3UN
[IpunoxeHus B cocTaBe

MOIIHUCKU:
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Outlook
OneDrive

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office
Professional Plus 2019
B cocrage:
Word
Excel
Power Point
Outlook
OneNote
Access
Publisher
InfoPath

KonTpaxt Ne 28-
352A/2020 ot
26.05.2020

12 Mecs11ieB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN
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12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HauMmeHoBaHHe DopMbI U METOABI
OcHOBHbBIE MOKA3aTeTU OLEHKHU
pa3iesoB KOHTPOJISI M OLIEeHKH
Paznean 1. 3naem:
DyHIaMEeHTalbHbIE TOHATUS O | — OCHOBHBIE TUIIBI HaHOMaTepuanoB U | OneHka 3a
HaHOMaTepHaiax u HAHOCTPYKTYpP, ~ MX  OCHOBHBIC | KOHTPOJIBHYIO paboOTy
HAaHOTEXHOJIOTUU buznveckue " xumuyeckue | Nel (7 cemectp)
CBOWMCTBA U OCHOBHBIE CIIOCOOBI MX
MOJTYYCHHUS; OrneHKa 3a YK3aMeH
— OCHOBHBIE TepCcreKTHBHbIe obnactu | (7 cemecTp)
NPUMEHEHUS  Pa3IUYHBIX  BHUJOB
HAHOMAaTEPHAJIOB;
Ymeem:
— BHJIETh TEPCHEKTUBBI BO3MOXKHOTO
MPUMEHEHUS HOBBIX
HAHOMAaTEPHAJIOB M HAHOCHCTEM;
— OpHUEHTHPOBAaTbCA B JHUTEpaType,
MOCBSIIICHHON pa3TUIHBIM
HaHOMaTepHaiam u
HAHOCTPYKTYpPaM;
Braoeem:
— MeToJaMH MIpPEICTaBICHUS
JIUTEPATyPHBIX u
OKCIIEPUMEHTAIBHBIX CBEIEHUH O
CBOICTBax, MeTOJax MOJy4YeHUs U
o0macTsx IPUMEHEHUs
HAaHOMAaTEpHAaJIOB U HAHOCTPYKTYp B
BUJIE pedepatos, OTYETOB,
JIOKJIAJIOB M MIPE3CHTAIUH.
Pasznen 2. 3naem:
OcHoBHBIE BUIbI — OCHOBHBIE THUIIBI HaHOMaTepuanoB u | OneHka 3a
HAHOCTPYKTYP HAaHOCTPYKTYD, 170'¢ OCHOBHBIC | KOHTPOJBHYIO paboTy
dbuznveckue u xumuyeckue | Ne2 (7 cemectp)
CBOMCTBA M OCHOBHBIE CIIOCOOBI HX
MOJTYYCHHUS; OrneHKa 3a YK3aMeH

— OCHOBHBIC TCPCIICKTUBHBIC obactu

NPUMEHCHHST  Pa3lIMYHBIX  BHUJIOB
HAaHOMATEPHUAJIOB;

Ymeem:

— BBIOMpaTh  HEOOXOIWMBIC  BUJBI

HAaHOMAaTepHaJIOB U HAHOCTPYKTYP
— BHUJACTh MEPCHEKTHUBHI BO3MOMXHOTO

MIPUMEHECHUS HOBBIX

HaHOMAaTEPHAJIOB U HAHOCUCTEM;

— OpHUEHTUPOBATBCSA B JHTEpaType,
MTOCBSIIIIEHHON Pa3IUIHBIM
HaHOMaTepHualiaM u
HAaHOCTPYKTYpaM;

Bnaoeem:

—  MeToJaMu MIpPEICTaBICHUS

JUTEPATYPHBIX u

(7 cemectp)
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SKCIICPUMCHTAIIbHBIX CBEJICHHUII O
CBOﬁCTBaX, MECTOJAaxX IIOJYUCHUSA U

o0macTsix IPUMEHEHUs
HaHOMAaTEPHAJIOB U HAHOCTPYKTYP B
BUJIE pedepatos, OTYETOB,
JIOKJIAJIOB M MIPE3CHTAIUH.
Pa3nea 3. Buaem: OrneHka 3a
CympamoJieKyIspHbIe — OCHOBHBIE TEPCIEKTUBHBIE O0JACTH | KOHTPOJIbHYIO paboTy
aHcaMOJIM ¥ HaHOMAIIINHEI NpUMEeHEeHHUsT  pasnudabix  BuaoB | Nel (7 cemectp)
HaHOMaTEPHAaJIOB;
Ymeem: Or1eHka 3a
— BHUJACTh TMEPCHEKTHBHI BO3MOXKHOTO | JaOOpaTOpPHBII
MIPUMECHCHHUS HOBBIX | IPAKTUKYM (7
HaHOMAaTEPHAJIOB U HAHOCUCTEM; ceMecTp)
— OpHUEHTHUPOBAThCS B  JIUTEpaType,
IMOCBSIIEHHON pa3IUYHBIM OreHka 3a 9K3aMeH
HaHOMaTepuaiam u | (7 cemectp)
HAHOCTPYKTYpam;
Bnaoeem:
—  MeToJaMH MIpEeACTaBICHUS
JTUTEPATyPHBIX u

OKCIICPUMCHTAJIBHBIX CBCI[CHI/Iﬁ 0
CBOﬁCTBaX, MCTOax IIOJYUCHUSA U

obracTsax MIPUMEHEHUS
HAaHOMATEPHUaAIOB U HAHOCTPYKTYP B
BUJIC pedepatos, OTYETOB,

JIOKJIaJI0B U NPE3CHTALUN.

13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
HNHBAJINAOB N JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHue WHBAIMIOB U JUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS] B COOTBETCTBUH C:

— IlopsakoM opraHu3allMid ¥ OCYILECTBIEHHS 00pa30BaTENbHOM AEATEIbHOCTU
110 00pa30BaTeNIbHBIM IIpOrpaMMaM — Iporpammam OakanaBpHara, IporpaMMaM CIELUaINTETa,
nporpammam maructparypsl (Ipuka3z MunoOGpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpsAKE OpraHU3alMlM U OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIbHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmamM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B J€cTBHE mpuKazoM pektopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroauyeckuMH pPEKOMEHJAMSIMHA 10 OpraHM3aliud 00pa3oBaTeIbHOIO Ipolecca
Ui O0y4eHHs WHBAIWAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pOBbSI B
00pa30BaTEeNbHBIX OpPraHU3aLUAX BBICHIErO0 O00pa3oBaHMsA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenbHOro npolecca (yTBep:KIeHbI 3amecTuTesieM MuHucTpa oOpa3oBanus U Hayku PD
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MeHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«DU3NKO-XUMHS HAHOCTPYKTYPHPOBAHHEIX MaTEPHAIOB»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KOl U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHs: oOuHas

Howmep
OcHoBaHU€E BHECEHUS
U3MEHEHHUS/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MIPOTOKOJ 3aCeIaHusl Y UEHOT O
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aCeIaHusl Y YEHOT 0
coBera Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTe

C.H. ®unaros
« » 2022 r.

PABOYAA TPOI'PAMMA
«YYEBHASA TIPAKTHUKA: O3BHAKOMMTEJIBHAS ITPAKTUKA»

HanpasJjieHue NOArOTOBKHU 28.03.03 Hanomarepuajibl

IMpoduias moAroTOBKU — « XMMHYECKAS TEXHOJIOIMSI HAHOMATEPHUAJIOB)

KBanmuduxanus «dakajsaBp»

PACCMOTPEHO U OAOBPEHO
Ha 3aceIaHud MeToqnuecko KOMUCCUH
PXTY uwm. JI.1. MenaeneeBa
«25» mas 2022 .

[Ipencenarens H.A. Maxkapos

MockBa 2022



IIporpamma cocraBieHa:

JOTICHTOM KadeIpbl HAHOMATEPHAJIOB U HAHOTEXHOJIOTUH K.X.H. Ao1l. MypamoBoit H.M.

[lporpamMa paccMoTpeHa W oOJ0oOpeHa Ha 3acelaHuu Kadeapsl HAHOMATEPHAIOB U

HaHOTexHoJoruu «27» anpens 2022 r., mporokos Ne 18



1. HEJIb U 3AJIAYU ITPAKTUKH

[IporpaMMa coctraBieHa B  COOTBETCTBMM ¢  TpeboBanusimu  DegepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa BBICIIET0 O0pa3oBaHMs — OakalaBpHar IO
HarpaBjeHuto noaroToBku 28.03.03 Hanomamepuanvt (PI'OC BO), npoduns «Xumuueckan
MexXHO02UA HAHOMAmMepuanoe», C PEKOMEHJALUAMHA METOAMYECKOM KOMHUCCUU U
HAaKOIUICHHBIM  OIBITOM  NpOBeAeHUS  NpakTuku  Kadenport  Hawmomamepuanoe u
nanomexnonozuu PXTY um. JI.1. Menaeneena.

[Iporpamma OTHOCUTCS K 00a3amenbHoll 9acTu ydeOHOTO TutaHa Omoka 2 IlpakTtuka u
paccurTaHa Ha MPOBEICHNE IPAKTHKHU B 4 ceMecTpe 00yueHusI.

Heap mpakTUKH — NoJydeHUE 00yJaroMMCs EPBUYHBIX MPOGECCUOHATbHBIX YMEHHM
U HaBBIKOB IIYyTEM CaMOCTOSITEJILHOTO TBOPYECKOTO BBIMIOJIHEHUS 3a/lay, MOCTaBICHHBIX
MPOTPaMMON TPAKTUKH.

3agauamMu MPaKTUKH SBISIOTCS MPHOOpeTeHrne 00yYalomMMUCS TIEPBUYHBIX 3HAHUHA H
YMEHMM Hay4YHO-HCCIEAOBATENbCKON JIeATENbHOCTH B 00JacTU MaTepHalioBeleHUs U
TEXHOJIOTMM HAHOMATEPUAJIOB U HAHOCUCTEM.

Crnioco0 npoBeeHHsI MPAaKTUKU: CTAIIMOHAPHASL.

Kontponb ycneBaemMocTH CTYAEHTOB BEAETCS IO TMPUHATOM B  YHUBEPCUTETE
pEUTHUHTOBOI CUCTEME.

PaGouas mporpamMMa MpakTUKH MOKET OBITh peain30BaHa C MPUMEHEHUEM DIICKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTHH U 3JIEKTPOHHOTO 00y4YEHUS TOJTHOCTHIO UK YaCTHUYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUS ITPAKTUKHA

[IpoBenenue mpakTUKU CIOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOHNIMX KOMIETeHUM W
HHAUKATOPOB UX OCTUKEHUS:

YHI/IBepcaJIBHLIe KOMIICTCHIUHA U MHIAUKATOPLI UX TOCTHXKCHUA

Hanmenosanue
Kon n HanMeHOBaHUE HHAMKATOPA
KaTeropuu (TpyIibl) Kon u HanmenoBanmne YK
noctmxenus YK
YK
CucreMHoOe U YK-1 Criocoben YK-1.1 35aeT MEeTOIBI IIOMCKA,
KPUTHYECKOE OCYILECTBIISATH TOUCK, KPUTHUYECKOTO aHaJIN3a M CUHTE3a
MBILLICHHE KPUTUYECKUH aHAIIN3 U uHpOpMaLKU, TPUMEHEHUS
CHHTE3 HH(pOpMalHuHy, CHCTEMHOTI'0 II0JIX0/1a, OCHOBAaHHOI'O Ha
NPUMEHSTH CUCTEMHBIH HAyYHOM MHUPOBO33PEHHH MIPH
HOJXOA Uil PELICHUs peleHnH 3a1a4 IpoQpecCuoHaIbHON
MIOCTaBJICHHBIX 3a/1a4 JeSTeIbHOCTH
YK-1.3 Ymeer HaxoauTh U
KPUTHUYECKH aHAJIN3UPOBATh
nH(pOpMAaIIHI0, HEOOXOTUMYIO IS
pelLeHysl TOCTAaBICHHOM 3a1aun
YK-1.5 Bnaneer HaBbIKaMu
paccMOTpEeHHs BO3MOKHBIX BAPHAHTOB
peLeHHs 3a/1a4, OLICHUBAHUS HX
JOCTOUHCTBA U HEJIOCTATKU
besonacHocTh YK-8 Criocoben coznaBath 1 | YK-8.4. YMeeT BBISBIATh U YCTPAHSTD
AKHU3HEIEATEIILHOCTH | MOJIEPKUBATh B Ipo0JIEMBI, CBSI3aHHBIE C HAPYILIEHUSMHU
IIOBCEIHEBHOM J)KU3HU U B TEXHUKH Oe30macHOCTH Ha paboyem
npodecCHOHAIBHON MecTe MPUMEHUTETHLHO K cepe cBoek
JesITeIbHOCTH Oe301acHbIe npoeCCHOHATLHOMN IeATEIbHOCTH
YCIIOBHS KU3HEEATEIbHOCTH
JUIsl COXpaHEHUsI IPUPOJHOU




cpenbl, o0ecreYeHUst
YCTOMYUBOTO Pa3BUTHUSA
o011ecTBa, B TOM YHCJIE MIPH
yIpo3€ U BO3SHUKHOBEHHUH
YPE3BBIYANHBIX CUTYAIUN U
BOCHHBIX KOH(JIMKTOB

YK-8.8 Brageer
TEPMHUHOJIOTHICCKUM
o0J1acTu 0€e30IMacHOCTH

HOHSITUIHO-
anmapartoM B

Ob61menpodeccnoHalbHbIe KOMIIETEHIIUN U HHAUKATOPBI UX TOCTHKEHHUS:

Haumenosanue
Koxa u HaumeHoBaHMe HHAMKATOpA
kareropuu (rpymmsl) | Kox n naumenoBanne OITK
noctuxenust OITK
OIIK
[IpumeHnenue OIIK-1 Cnoco6en pemats | OIIK-1.4 YMeer ucnonb3oBath
dyHaaMEeHTaNbHBIX | 3aa4M TPO(PECCUOHATBHON | (U3NYECKHE U XUMHUYECKHE 3aKOHBI,
3HAHUU B NEeSITEIbHOCTH Ha OCHOBE CIIPaBOYHBIE JAHHBIE U KOJUYECTBEHHBIE
npoeCCUOHATBLHON | MPUMEHEHUS COOTHOIIEHUS JIJIsl PeUICHUS
JEeSITEIIbHOCTH €CTECTBEHHOHAYYHBIX U npodeccuoHANBHBIX 3a1a4
obmennxeHepHbIX 3HaHui, | OIK-1.5 YMeer onpenensite xapakrep
METOJI0OB MATEMAaTUYECKOTO | TIPOIIECCOB MO KOMILIIEKCY
aHaJIM3a U MOJEIUPOBAHUA | SKCIIEPUMEHTATHHON HHPOPMAIUH TIPH
MOMOIIN TPaGUKOB, TAOIHI] M YpaBHEHUH
OIIK-1.7 Bnaneer HaBBIKaMU
HCIIOJIb30BAaHUs €CTECTBEHHOHAYYHBIX U
0O0IIenHKEHEPHBIX 3HAHUH B
npodeccuoHaNbHOM e TEIbHOCTH
Uccnenosarensckas | OIK-3 Criocoben OIIK-3.1 3HaeT OCHOBBI METPOJIOTUU U
JeSITeTbHOCTD POBOJIUTH U3MEPEHUS U MaTEeMaTHYECKON CTATUCTUKH
HaOTIOICHUS, OIIK-3.2 3HaeT OCHOBHBIE TpaBUJIA
o0OpabartbIBaTh U TEXHUKU 0€30MaCHOCTH NPHU MPOBEICHUH
MPEJICTaBISTh 71a00paTOPHBIX UCCIIEIOBAaHUN U
HKCIIEpUMEHTAJIbHbIC U3MEpEHUI
JIAHHBIC OIIK-3.3 YMmeer npoBOaUTh aHAIU3
AKCIIEPUMEHTATBHBIX PE3yJIbTATOB,
COTIOCTABJICHUS UX C U3BECTHBHIMU
aHaJIoTaMu
OIIK-3.4 Ymeer IIPENICTaBIISATh
00pabOTaHHYI0 JKCIIEPUMEHTAIBHYIO U
TEOPETUYECKYI0 MH(POPMALIUIO B YCTHOH H
nuchbMeHHOW ¢Gopme, B TOM 4YHCIE C
UCTIOJIb30BaHUEM COBpPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJOTUI
OIIK-3.6 Braneer MmeronamMu IpOBEIECHUS
WU3MEPEHHI, METOJIaMH KOPPEKTHOM
OLIGHKU TOTPEIIHOCTEl NpU MPOBEACHUU
(U3UYECKOTO YKCIIEPUMEHTA
Bnanenune OIIK-4 Cniocoben OIIK-4.1 3HaeT TeXHUYECKUE U
MH(OPMALMOHHBIMU | TOHUMATh PUHLUIIBI IPOrpaMMHBIE CPEJICTBA peaTu3alun
TEXHOJIOTUSIMU paboThI COBPEMEHHBIX UH(OPMAIMOHHBIX TEXHOJIOTHI, OCHOBBI

UH(pOpPMAITMOHHBIX

nH(pOpMaIMOHHOM 06€30MacHOCTH

TEXHOJIOTUU U
HCIOJIL30BAaTh UX I
pelLIeHus 3a1a4

OIIK-4.2 YMmeeT paboTaTh B Ka4ECTBE
MOJIb30BATENS IEPCOHATLHOTO
KOMIBIOTEpA




npohecCHOHATBLHOM OIIK-4.3 Bnajseetr coBpeMEHHBIMU
JEeSITEIIbHOCTH MH(OPMaLMOHHBIMU TEXHOJIOTUSIMU ITPH
cbope, aHAM3€E, CUCTEMATH3AIUHU
peJICTaBIeHUH HH(OpMaIuu

O} dexTuBHOCT U OIIK-5 Cniocoben OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTHI
0€e30I1acHOCTh MPUHUMATh 0OOCHOBAHHBIE | MOJYYEHHUS PA3IMYHBIX HAHOMATEPHAJIOB
TEXHUYECKUX TEXHUYECKUE PELICHHS B OIIK-5.2 YMeeT olleHUBaTh TEXHOJIOTHU
peteHui npodecCHOHATbHON W3TOTOBJICHHS] HAHOMATEPUATIOB U U3IETHI

NEeSTeNIbHOCTH, BEIOMPATh 13 HUX C IO3UILIMHU 0€30IIaCHOCTH U

s dexTrBHBIE U ¢ dexTuBHOCTH

0€30MaCHBIE TEXHUYECKHE OIIK-5.3 Bnageet HaBRIKAMU 110

CpelCTBa M TEXHOJIOTHUHU MIPeIBAPUTEILHOMY [IOA00PY

00opyoBaHus 1Ji IPOU3BOJICTBA
HaHOPAa3MEPHBIX/HAHOCTPYKTYPHPOBAHHBIX
MaTepHajoB

B pe3ynbrate mpoxoxkaeHus MPaKTHKU CTYACHT OakanaBpuaTa JIOJDKEH:

Buame:

— TIOPSAOK OpraHu3aliy, TUIAaHUPOBAHMS, IPOBEACHHS W OOECNedYeHUsT Hay4dHO-
UCCJIEIOBATEILCKUX Pa0OT C UCTIOIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

— TOpSAIOK  OpraHwW3aluy,  IUTAHUPOBAHMS,  TPOBEACHHS W OOECICUCHUS
00paszoBaTenbHON AEATEIHPHOCTH IO TPO(IITIO H3ydaeMol ITporpaMMbl OakaiaBpHara.
Ymemy:

— OCYUIECTBJIATH MOUCK, OOpabOTKy M aHAIN3 HAYYHO-TEXHMUYECKOW MH(OpMAIUH 1o
npoUITI0 TPONHACHHON MPAKTUKH, B TOM YUCIIE C IpUMEHeHHeM Internet-TeXHOIOTHiA;

Braoemn:

— CHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEOBATEIBCKON AESITEIbHOCTU MO MPOPUITIO
U3y4aeMol MporpaMMebl OaKallaBpHuara;

— METOJOJIOTHYECKUMH TMOJIXOJaMU K OpraHM3allid HayYHO-HCCIEIOBATEIbCKOW H
00pa30BaTeNbHOI 1eATeTbHOCTH.

3. OFBEM ITPAKTUKHA U BUJIbl YYEBHOM PABOTbHI

[Ipaktrika opranusyercs B 4 cemecTpe OakamaBpwara Ha 0aze 3HAHHM, TMOJYYCHHBIX
CTYJAEHTaMM IIPU U3YyYEHUH TUCLUIUIMH HamnpasieHUs noArotoBku 28.03.03 Hanomamepuanoi.
KonTponb ocBoeHus CTyAeHTaMH MaTepuaia MPaKTUKU OCYIIECTBISIETCS IyTeM IPOBEICHUs
3a4eTa ¢ OLICHKOM.

O0bemM NpakTUKHU
Bup yueOHoit padoTbl Axax | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh NPAKTHKH 3 108 81
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,89 32 24
B TOM 4HcJje B popMe NPaKTHYECKOI MOATOTOBKH: 0,89 32 24
[Tpaxtrueckue 3ansarus (113): 0,89 32 24
B TOM 4HcCIe B popMe MPAKTUYECKON OJATOTOBKHU: 0,89 32 24
CamocTosiTesqbHasi padora 2,11 76 57
KonrtakTHas camocrosiTenbHas paboTa 0,4 0,3
CaMocCTOsITENbHOE N3YUYEHHE PA3AEI0B IPAKTUKHU 2,11 73,6 56,7
B TOM 4YHCJIe B (popMe MPaKTUUECKON MTOATOTOBKHU: 75,6 56,7
Buja koHTpOJIA: 3a4er c oneHkoM




4. COAEP)KAHUE ITPAKTUKHU

VYdeOHas MpakTUKa BKJIIOYAET 3TAIbl 03HAKOMIICHHS ¢ METO0JIOTMYECKIMH OCHOBAMU U
MMPAKTUYCCKOI0 OCBOCHUA MPUCMOB OpTraHHU3allnH, INIAHUPOBAHUA, ITPOBCACHUA U O6CCHC‘ICHI/I$I
HAYYHO-HMCCIICJIOBATEIbCKOH W 00pa3oBaTeNbHON  JEATENBHOCTH,  O3HAKOMIJIGHHS  C
ACATCIIbHOCTHIO O6paBOBaTCHLHBIX, HAaY4YHO-UCCIICAOBATCIBCKUX U IMPOCKTHBIX OpFaHH3aHHﬁ 10
PO UITI0 U3yIaeMOi MPOTpaMMbl OaKagaBpuaTa.

KonkperHoe conepxaHue y4eOHOW NPAKTUKHA OINpPENESIeTCS HHIUBUAYATbHBIM
3aJjaHieM OOYYaIOIIerocss ¢ YY6TOM MHTEPECOB M BO3MOXKHOCTEH KadeAphl MM OpTaHU3aIH,
r7e oHa HpoBoAuTcA. MHOMBUAyadbHOE 3a/laHHe pa3pabaThIBaeTCs MO MPOPHII0 M3ydaeMOu
porpamMmbl OakajiaBpuara.

[ToaroroBka oT4eTa O MPOXOKIACHUH MTPAKTUKHU.

4.1. Pa3znenbl NpakKTHKH

AKajieM. 4acoB
Pa3nensl Paznen nmpakTuku Beero Aynur. Cawm.
pabora | pabora
O3nakomuTebHbIH. (O3HAaKOMIIEHME C HCTOpUEH
| HNucturyra MarepuasoB COBPEMEHHOW JHEPIeTUKH U 4 4 0
HaHotexHojgorun ~ MUMCOH-U®X u  kadenpsl
HAaHOMATEPHUAJIOB U HAHOTEXHOJIOTHUH.
Boinosinenue y4deOHoil mnpaktuku. [locenienue
TEMAaTUYECKUX HSKCHO3ULUNA BBICTABOK U HAYYHBIX
CEMUHApOB Kadenpsl HaHOMaTEPHAJIOB u
2 HaHoTexHoJoruu. [locerenne Hay4HbIX JabopaTopuid 36 44 42
Kadenpsl HaHOMAaTepualsoB UM  HAHOTEXHOJIOTHUH,
3HAKOMCTBO C OCHOBHBIMU HaNpaBJICHUSMU HAyYHOU
JeATEIbHOCTH Kadenpsl HaHOMaTEpHAJIOB u
HAHOTEXHOJIOTHUHU.
3 IloaroroBka ot4vera. I[loarotoBka u odopmiieHHE 18 0 18
OTUETa O MPOXOKJACHUN YICOHON PAKTHKU
Bcero uyacos 108 48 60

4.2. Conep:xanue pas3ie10B IPAKTHKH

Pazgen 1. O3nakomuTesbHbIH. O3HakoMIIeHHE ¢ HcTOpueil MHcTUTyTa MarepuaioB
COBpeMEHHOM sHepreTHkd U HaHoTexHomorun UMCOH-N®X u xadeapsl HaHOMaTEpUaloB U
HAaHOTEXHOJIOTUH.

Pasznen 2. BoinosiHenue yyeOHOH nmpakTuku. [locemienre TeMaTHYECKUX SKCIO3UIUI
My3eeB U BbICTaBOK. llocemieHne HaydHbIX J1aboparopuil KadeIpbl HAHOMATEpUAIOB U
HaHOTEXHOJIOTHH, 3HAKOMCTBO C OCHOBHBIMH HANpaBJICHUSMH HAYYHOH JEeSITeIbHOCTH Kadeapsl
HAaHOMATEPHAJIOB U HAHOTEXHOJIOTHH.

Pazgen 3. IloaroroBka or4yera. IloaroroBka u opopmieHHE OTYETa O MPOXOXKICHUU
y4eOHOM MTPAKTUKH.




5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHHUSA ITPAKTUKH

Ne B pe3ynprare 0CBOCHMS NPAKTUKH CTYACHT JTOJKEH: Pa31z[en Pasznen Pa33;[en
3HaTh:
1 — TOpPANOK OpraHU3allM, IIJJAHUPOBAaHUS, NPOBENEHUS U OOeCHeyeHHs Hay4HO- + + +
MCCJIEIOBATENBLCKUX Pa0OT C UCIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHIl;
D) — TIOPSIIOK OpraHW3alliy, JIAHUPOBAHUS, MPOBEJACHUS M 00eCcTICUeHHs] 00pa30BaTeIbHON + + +
NESATETLHOCTH 1O TPOQIITIO N3y9aeMOl MporpaMMbl OaKajgaBpHara.
Ymersn:
3 — OCYIIECTBJIATH MOUCK, OOpabOTKYy M aHaJIM3 HAyYHO-TEXHHYECKOH HMH(OpMAIHMH MO + + +
PO UITI0 TPONIEHHON IPAKTHKH, B TOM YHCJIE C TPUMEHEHHEM Internet-TexHoIoruit
Baaaers:
4 — CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIICOBATEIBCKOM NEATENBHOCTH MO MPOQHIIIO + + +
M3y4aeMoi porpaMMbl OaKalaBpHara;
5 — METOAOJOTMYECKMMH IOAXOAAaMU K OpraHM3aluy HAy4YHO-HUCCIENOBATEIbCKON H + + +
00pa30BaTeIbHON e TEIbHOCTH.
B pesyiabraTre 0CBOCHHSI MPAKTHKHM CTYJCHT JOJIKeH NPHOOPecTH cielyloliyue YHMBepCAaJbHble KOMIIETCHIHM W MHAUKATOPbI MX
JAOCTHKECHUS:
Kox n HanmeHoBanne YK Koa u HanMeHOBaHMe UHAUKATOPA JTOCTUKEHUSA
YK
— VYK-1 Cnocoben ocymiectisats mnouck,| YK-1.1 3naeT MeTozbl MOMCKa, KpUTUIECKOTO + + +
KPUTHUYCCKHMA aHaJIN3 " CUHTE3 | aHaJM3a U CUHTe3a UH(POpMaLK, TPUMEHEHUS
6 |uHpOpMaLUK, NPUMEHATH  CHCTEMHBIN | CHCTEMHOIO MOAX0/a, OCHOBAHHOIO HA HAYYHOM
MOJIXOJT AJIsl PEIICHUS TIOCTABICHHBIX 33/1a4 | MUPOBO33PCHUH MPHU PELICHUH 3a1a4
npodecCHOHABHON eI TENHHOCTH
YK-1.3 YMeeT HaX0AUTh U KPUTHYECKU + + +
7 aHAJM3UPOBATh HH(OPMAIIHNIO, HEOOXOAUMYIO IS
penieHust NOCTaBICHHOM 3a1a4n
YK-1.5 Braneet HaBbIKaMU pacCMOTPEHUS + + +
8 BO3MO>XKHBIX BAPUAHTOB PEILICHUS 3aJauH,

OLCHUBAHUA UX NJOCTOMHCTBA U HEAOCTATKH
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— YK-8 Cnocoben CO3/1aBaTh "
MOJIICP)KUBATh B TMIOBCETHEBHON JKU3HU H B
npodeccrnoHanbHOM JESITEIIbHOCTH
0e30macHbIC YCJIOBUS JKU3HEICSITEIBHOCTH
JUIE  COXpPAHCHUS  MPHUPOJHOW  CpEpbl,
oOecrieYeHnsT  YCTOHYMBOTO  Pa3BHUTHUSA
o0mecTsa, B TOM YHCIIE TNPH Yyrpo3e H
BO3HUKHOBEHUHM YPE3BBbIYAMHBIX CHUTYaIIUI
Y BOGHHBIX KOH(JIMKTOB

YK-8.4. YMeeT BBISABIATH U YCTPAHATH MPOOITIEMBI,
CBSI3aHHBIE C HAPYIICHUSIMHU TEXHUKH 0€30MacHOCTH
Ha pabouyeM MecTe MPUMEHUTEIBHO K cepe cBoei
poecCHOHABHON eI TENHHOCTH

YK-8.8 Biianeet noHATUITHO-TEPMUHOJIOTUYECKUM
anmaparoMm B o0jacTu 6e301acHOCTH

B pe3ysibTaTe 0cBOeHUSsI MPAKTUKHU CTYAEHT J0JKeH NpHodpecTH cieaywuye odmenpodeccuoHalbHbIe KOMIETEeHIIUN U HHIAHUKATOPBI

HX JOCTHKCHUSA:

Kon m nanmenosanue OIIK

Koa u HanMeHOBaHMe HMHAUKATOPA JTOCTUKEHUS
OIIK

— OIIK-1 Cnocoben  pemars  3amaun | OIIK-1.4 YMeer ucnons3oBath Gusnydeckue u
11 npo()eCCHOHATBHON  JEATENBHOCTH  Ha| XMMHUYECKHME 3aKOHBI, CIIPABOYHBIC JAHHBIC U
OCHOBE NPUMEHEHUS €CTECTBEHHOHAYYHBIX | KOJIMYECTBEHHBIE COOTHOIIEHHUS JUIsl PEIICHUS
U OOIICWH)KEHEPHBIX 3HAHHH, METOJIOB po(eCCUOHAIBHBIX 33134
MaTeMaTH4eCKOro aHaym3a u| OIIK-1.5 YMeeT onpenensaTe XapakTep MpOLECCOB
12 | MomenupoBaHus M0 KOMILIEKCY SKCIIEpUMEHTATIBHON HH(OpMAIH
MIPY TOMOIIY TpauKOB, TaOJINIl ¥ ypaBHEHUH
OIIK-1.7 Bnageet HaBLIKAMH UCITOJIL30BaAHUS
13 €CTECTBEHHOHAYYHBIX U OOLIEHH)KEHEPHBIX 3HAHUHT
B IPO(eCCUOHATIBHOM 1S TEIbHOCTH
14 |~ OIIK-3 Cnocoben nposoauts | OITK-3.1 3HaeT 0OCHOBBI METPOIOTUU U
U3MEpPEHHS M HaOIIOAeHUs, 00pabaThiBaTh| MATEMATHYECKOM CTATUCTUKU
u  npenctaBiarh  dkcnepuMeHTaiabHbie | OIIK-3.2 3HaeT ocHOBHBIE IPaBUila TEXHUKH
15 | nanHbIC 0€301MacHOCTH MPH MPOBEIEHUH JT1a00PaTOPHBIX
UCCIEA0BAHUN U U3MEPEHUN
OIIK-3.3 YmeeT npoBOAUTH aHAIIN3
16 JKCIIEPUMEHTAIIBHBIX PE3YJIbTAaTOB, COIIOCTABIICHUS

X C U3BCCTHBIMHU aHaJIOTaMH
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18

OIIK-3.4 YMmeeT npeactaBisiTh 00paboTaHHYIO
AKCIIEPUMEHTAILHYIO H TEOPETUIECKYIO
nH(pOpMaIUo B yCTHON U TUCbMEHHOU (popme, B
TOM YHUCJIC C UCITIOJIb30BAHUCM COBPCMCHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHI

OIIK-3.6 Bnaneer merogamu poBeieHUs
W3MEpPEHH, METOJaMU KOPPEKTHOM OLICHKH
MOTPEUIHOCTEN IPU NMPOBEICHUH (PU3NMUECKOTO
SKCIIEPUMEHTA

19

20

21

— OIIK-4 CrniocobeH
NPUHIIUIIBL paboThI COBPEMEHHBIX
MH()OPMATMOHHBIX TEXHOJIOT U1 u
HCIIOJIB30BAaTh HUX I peH_IeHI/ISI 3a1a4
podecCHOHATBHOM IeATETBHOCTH

ITIOHUMAaTb

OIIK-4.1 3HaeT TEXHUYECKHUE U TPOIPAMMHBIE
CpeAcTBa peanu3aluy HHPOPMALMOHHBIX
TEXHOJIOTUH, OCHOBBI HHPOPMALIMOHHOM
0e30macHOCTH

OIIK-4.2 YmMeet paboTaTh B Ka4eCTBE
M0JIH30BATENS] IEPCOHATFHOTO KOMIBIOTEPA

OIIK-4.3 Bnaneer coBpeMEHHBIMU
MH(POPMAITMOHHBIMHU TEXHOJIOTHUSIMH IPU cOOpeE,
aHaJM3e, CUCTEeMaTU3aIH U TIPEACTAaBICHUU
nHpopmarum

22

23

24

— OIIK-5 Cnocoben MPUHUMATh
00OCHOBAaHHBIC TEXHHUYECKHE pEIICHUS B
npodeccroHabHOM NeSITebHOCTH,
BeIOMpaTh d(deKkTHBHBIE U Oe30IacHbIe
TCXHUYCCKUC CPCACTBA U TCXHOJIOTUHN

OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTHH MOIY4YEHUS
Pa3INYHBIX HAHOMATEPHAJIOB

OIIK-5.2 YMeeT olleHUBATL TEXHOJIOTUN
HU3TOTOBJICHUS HAHOMATCPHUAJIIOB U I/IBI[CJII/Iﬁ 13 HUX
C O3UIMU 0€301acCHOCTH M 2P (HEKTUBHOCTH

OIIK-5.3 Bnaneer HaBbIKaMu 1O
MIpeABAPUTEIILHOMY TI0100pY 000PYI0BAHUS JTsI
MIPOU3BOJICTBA
HaHOPa3MEPHBIX/HAHOCTPYKTYPHUPOBAHHBIX
MaTEpUaoB




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS
VY4eOHBIM TUTAaHOM TOATrOTOBKM OakajaBpOB IO HAampaBlIeHUIO MOAroToBKH 28.03.03
Hanomamepuansl IpoBeicHNE NPAKTHYECKUX 3aHATHH 0 PAKTHKE HE PETyCMOTPEHO.

6.2. JlabopaTopHble 3aHATHS
VY4eOHBIM TUTAaHOM TOATrOTOBKM OakajaBpOB IO HAaNpaBlIEeHUIO MOAroToBKH 28.03.03
Hanomamepuansl IpoBeieHNE Ta0OPATOPHBIX 3aHATHH MO MPAKTHKE HE IPETyCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHass paboTa MPOBOJUTCS C LEJbIO 3aKPEIUICHUs 3HAHUM MO MpakTHKE U
IpeyCMaTPUBAET:

- JTanbl O3HAKOMIIEHUSI € ucTopued HMHcTuTyTa MartepuanoB COBPEMEHHOM
sHepreTukn u  HaHoTexHojormn MMCOH-MU®X wu kadeapbl HaHOMATepHAOB U
HAHOTEXHOJIOTUH;

- 3Tall MPAKTUYECKOTO OCBOCHMS CIOCOOOB BEACHUS HAYYHO-HCCIIEIOBATEIbCKON
NEeSITEIbHOCTH B 00JIaCTH HAHOMATEepHaIoB U HAHOTEXHOJIOTHH.

O3HakoMJIeHHE €O CIocOo0aMM BEICHHMS HAayYHO-HCCIEI0BATEIbCKOW NEATENbHOCTH B
o0yacT HaHOMAaTepHaJlOB U HAHOTEXHOJIOTMH OCYILIECTBISIETCS B BUJIE IKCKYpPCHIl B Hay4yHbIE
nabopaTtopuu Kadeapbl HAHOMATepHaIoB U HaHOTexHoJoruu. [Ipu mocemenuu 1aboparopueii u
03HAaKOMJICHHEM C HX JEATEIHbHOCTHIO 00YJaIONTUCs TOJDKEH coOpaTh MaTeprai, HeoOX0IUMbIH
JUIsl TIOATOTOBKM OTYETa IO MpakTuke. OTYET 10 MPAKTUKE BKIIIOUYAET:

- HCTOPUYECKYIO CIIPaBKYy 00 MHCTUTYTE MaTepUalioB COBPEMEHHOMN PHEPreTUKH U
HAHOTEXHOJIOTHH U Kadenpe HaHOMaTepHallOB U HAHOTEXHOJIOTHH;

- KpaTKOEe OMUCaHHE OCHOBHBIX HAIPaBICHUNM HAyYHOU NESATENBHOCTH Kadeapsl
HAaHOMAaTEpHaJIOB U HAHOTEXHOJIOTUH;

- KpaTKuii 0030p HAYYHOU JTUTEPATYPHI 10 OJJHOMY M3 HAMPABICHUH ACSITEIHPHOCTH
Kaeapsl HAHOMATEPUAIOB U HAHOTEXHOJIOTHH;

- IpaBHJia TEXHUKH O€30MacHOCTH, MOKapHOW 0€30MacHOCTH M OXpPaHbI Tpyla B
Hay4YHOI 1abopaTopuH.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIs1 KOHTPOJISA OCBOEHUA
ITPAKTUKHU

8.1. Bonipocel 11t HTOrOBOr0 KOHTPOJISI OCBOCHUS NMPAKTHKH
(3auem c oueHkoii)

1. Hcropus MHcTUTyTAa MaTepuaaoB COBPEMEHHOM HYHEPreTUKU U HAHOTEXHOJOTUH
NMCOH-UDX u kadbenpsl HaHomMaTeprasioB U HaHoTexHOoJoruu PXTY um. [I.1. Menneneena.

2. HcTopust n mepcreKTUBb XUMHUYECKOM TEXHOJIOTUN HaHOMATEPUAIOB.

3. OcCHOBHBIE HaIpaBlieHUs HAyYHOH NEATEIbHOCTH Kadeapbhl HAaHOMATEPUAJIOB U
HaHOTEXHOJIOTHH.

4. OCHOBHBIE POCCUICKHE U 3apyOexkHbIe 0a3bl TAHHBIX HAYYHBIX MyOJIUKAIUH.

5. bubnuorpadguueckoe  ommcaHue ~ JIUTEPATypHOrO  HCTOYHMKA.  [IpaBuia
ohOopMIIEHHUS CCBUIOK Ha HAYYHBIC ITyOTMKAIINH.

6. Kpatkoe ommcanue pe3ynbTaToB HaydyHOH paOoThl Kadeapbl HAaHOMATEpUAIOB U
HAHOTEXHOJIOTUH 10 BEIOPAHHOMY CTYACHTOM HalpaBJICHHUIO.

7. OcHOBHBIE TIPaBUJIa TEXHUKN 0€30IIaCHOCTH MpU paboTe B HAyYHOH J1abopaTopuu

8. OcHOBHBIE TIpaBWJIa TIOKApHOW 0OE€30macHOCTH TIpH  paboTe B HAy4YHOU
naboparopuun

9. OcHoBHbIE TIPaBUJIa OXPAHBI TPyJla IpU paboTe B HAy4YHOH J1abopaTopuu
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Ilonupri MNEpCUCHb OLCHOYHBLIX CPCACTB HNPUBCACH B BHUJAC OTACILHOTO JOKYMCHTA,
SIBJISTFOIIIETOCSI HEOTHEMJIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHON TPOrPaMMBI.

8.2. CTpykTypa u npuMep OuseTa 014 3auema ¢ OUEHKOU
3ader ¢ OIEHKOW IO MNpakTuke «Y4deOHas mnpakTuka: HayuHo-ucciienoBaresbekasi
PadoTa» BKIIFOYAET 2 KOHTPOJIBHBIX BOIIPOCA, KAX/IBIH U3 KOTOPBIX OLIEHUBAETCS MAKCUMAJIbHO B
20 6amios.
[Tpumep Onstera K 3a4eTy ¢ OIICHKOM:

MUHUCTEPCTBO HAYKH U BBICHIEI'O
«Ymeepoicoaro» - O]iPA3OBAHI/I}1 PO -
3asB. Kad)eHDOﬁ HMHT Poccuiicknii XMMHKO-T€XHOJIOTHYECKUHI
"~ (HomKHOCTb, Ha3BaHHE Ka(eaphl) YHUBCPCUTECT UMCHHU I[.I/I. Me}me.neeBa
KA®EJIPA HAHOMATEPHUAJIOB 1
(IToarmuce) M. 0. EMMJ‘II/IS{) HAHOTEXHOJIOI'MA
« » 201 r. «YUEBHAS IPAKTUKA: O3HAKOMMTEJIBHASI
ITPAKTHUKA»
bujer Ne 1

1. OcHOBHBIC HampaBiICHHUS HAYYHOH JEATEIbHOCTH KadeApsl HAHOMATEPUATIOB H
HAaHOTEXHOJIOTHH.

2. OCHOBHBIE TTpaBUJIa TTOKAPHOHM O€30MACHOCTH MPHU paboTe B HAYYHOU JabopaTopun

9. YHEBHO-METOJUYECKOE OBECIIEYEHHUE ITPAKTUKH

9.1. Pekomenayemas aureparypa
A. Ocnoenas numepamypa

1. KOproB E.B. Hanomarepuansl u HaHOCTPYKTYpbI. - M.: PXTY um. JI.1. Menneneena — 2010,
1.1-124c., 1.2 148 c.
2. IOptoB E.B., Koponea M.IO. IIporiecchkl nogy4eHrss HAHOYACTUI] U HAHOMATEPHUAJIOB. —
M.: PXTY um. JI.1.Menneneena - 2010, - 152 ¢

b. /lonoanumenvnan tumepamypa
1. Crapoctun B.B. Marepuasnsl 1 MeTOJbl HAHOTEXHOJOTHUN: ydeOHOEe mocodue, 2-¢ u3., M.:
BMHOM. Jla6oparopus 3nanwmii, 2010, 431 c.
2. PeoxonkoB J[.W., Jlesuna B.B., /3Bumsurypu D.JI. Hanomarepuansl: yaebHoe mocodue, 2-¢
u3a., M.: BUHOM. JlaGoparopus 3nanuii, 2010, 365 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManun
HayuHo-TexHuueckue »ypHabl:
1. XKypnan «Ycnexu XUMHUNY, ISSN: 0042-1308 (nevarHas Bepcusi)

ISSN: 1817-5651 (anexTponnas Bepcus), https://www.uspkhim.ru
Kypnan «Poccuiickue HaHoTexHONOrMM», ISSN 1992-7223
Kypnan «Hanounnmyctpusi», ISSN 1993-8578
Kypnan «Kommounnsiii xxypHan», ISSN 0023-2912
Kypnan «Kypnan Heopranndeckor xumun», ISSN 0044-457X
Kypnan «MemOpanbl 1 MeMOpaHHbIe TexHomorum» ISSN 2218-1172
Kypnan «Xumnueckas rexnosnorus», ISSN 1684-5811

Nownhkwbd

Pecypcel nHpopManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTu HTepHeT:
1. Hayunas snextpoHHas 6ubianoTexka www.sciencedirect.com.
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baza gannbix Pocnatenta www.fips.ru

[TarenTHas 0a3a qaHHBIX http://ep.espacenet.com

baza nanHbIX HaydHBIX cTaTei http://elibrary.ru

Pecypcet ELSEVIER: https://www.sciencedirect.com

Pecypcer Springer: http://www.springer.com/gp/products/journals

ISARRANE N

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIBHOM INTPOLECCE

HNudopmannoHHyo noaaepxKy ocymecTiuseT MHpopMannoHHO-OMOIHOTEUHBIH LIEHTP
(UbL) PXTY wum. .M. MenaeneeBa, KOTOpBIM oOecrneuynBaeT OOyYarOIIMXCS OCHOBHOM
y4eOHOH, yueOHO-METOIUYECKON M HAy4YHOH IUTepaTypoil, HeOOXOAMMOW Ui OpraHU3aIlUH
o0pasoBarenbHOro Tporecca mo mnpaktuke. OO0mmit 06bem MHoroorpacieBoro (onma MBI
Ha . .20  cocraBiser JK3.

®onn HUBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUATHBIX U IJIEKTPOHHBIX M3/IaHUM, a TAK)XKE BKIIOYAeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpadueckue, CreuaIu3upPOBaHHBIE OTCYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue u  uHbopManmoHHele wu3nanus. UWBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH(OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 OO0 TOYKH, B KOTOPOM
uMeeTcs JocTyn K ceth MHTepHET M K 3neKTpoHHO-OuOimoreunoit cucteme (OBC)
YHUBepcuTeTa, KOTOpas COJCPKHUT pas3IMYHble M3/JaHUS 10 OCHOBHBIM H3y4aeMbIM
JTUCIUATIIIMHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPAaBOOOJIAaTE s IMUA YICOHOU B yueOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Oonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopMannoHHOTO oOcyxuBanusi B MBIl peanuzoBaHa TeXHOIOTHS DJIEKTPOHHOM OCTAaBKU
JTIOKYMEHTOB.

[TonHbII TepedeHb OSIEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM IporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ITPAKTUKH

B cooTBercTBUM ¢ y4eOHBIM IUIAHOM 3aHATHS IO MPAKTUKE MNPOBOIATCA B (opme
CaMOCTOSITENIbHOW PabOThI CTY/ICHTA.

11.1. O6opynoBanue, He00OX0aUMOe B 00pa30BaTeJIbHOM NpoLecce:

Hayunble naGopatopun kadenpsl, cHaOXKeHHbIE 1a00paTOpHON MeOesbIo, BBITSKHBIMU
mKkapamMu, XUMHUYECKOW TIOCYIOH, peakTHBaMH, HEOOXOIUMBIM  00IIeIa00paTOPHBIM
o0opynoBaHuEM (BEChl aHAJIUTUYECKHE, CYIIMJIbHBIC IIKa(bl, BaKyyM-CYIIWIbHbIC IIKAQBI,
KoJI0OHarpeBaTesiy, pOTallMOHHBIE HUCIAPUTENH, TEPMOCTaThl, eun MydeiabHble, IeHTpUudyry,
MarHuTHBIE MEUIAJIKW, YJIbTPa3ByKOBbIE TOMOTE€HU3aTOpbl, pH-MeTpbl, KOHIYKTOMETpPHI) W
CHeUaIM3UPOBAaHHBIM 000pYZIOBaHUEM [UIsl pa3pabOTKH, CHHTE3a M HCCIEAOBAHUS CBOWCTB
HaHOMAaTEepPHAJIOB M HAHOCTPYKTYPUPOBAaHHBIX CHCTEM, B TOM UHCIIE I[UIaHETapHas
MHUKpOMEJbHUIIA, crieKTpodoToMeTp B Y® U BUAMMON 00J1aCTH, CHHXPOHHBIM TEPMUYECCKUN
aHaM3aToOp, aHAIW3aTOp pa3Mepa M MA3€Ta-NOTEHIMAajda YacTHUl], aHaIU3aTop CTaOWIBHOCTU
JUCTIEPCHBIX CHCTEM, POTAIIMOHHBIN BUCKO3UMETP (PEOMETP).

bubnuoreka, umeronas pabo4yre MecTa, OCHAILCHHbIE KOMIBIOTEpaAMU C JOCTYIIOM K
0a3aM aHHBIX U BBIX0JI0M B MIHTEpHET.

ITomMenieHus: A CAaMOCTOSATEIEHOW pabOThI CTY/IEHTOB, OCHAIIEHHbIE KOMITBIOTEPAMHU C
JOCTYNOM K 0a3aM JaHHBIX U BBIXOAOM B MIHTEpHeT.

11.2. YuyeOHO-HATIIATHBIE IOCOOHS:
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[Tepeyenr mocoOuil s oOOeCTeUCHHS TPAKTUKH «Y4yeOHasi mpakTuka: Hay4dHo-
HCCJIEeN0BATENbCKASL PA00Ta» BKIIOYACT IPUMEPHI OTYETOB CTYACHTOB IO MPaKTUKE «Y4eOHas
npakTuka: HayuHo-uccnenoBarenbckast paboTa.

11.3. KoMmnboTepbl, HHPOPMANHOHHO-TEJIEKOMMYHHUKAIIMOHHBIE CETH, aNNIAPATHO-
NMPOrpaMMHbIE U ayANOBU3YaJIbHbIE CPEACTBA:
[lepconanbHble KOMIOBIOTEPHI, YKOMIUIEKTOBAHHBIE IPOTPAMMHBIMU  CPEJICTBAMU;
IPUHTEPHI, TPOEKTOPHI M 3KPaHbl; MU(POBbIE KaMephl; KOMUPOBAJIbHBIC allaparhl; JOKalIbHas
CeTh C BbIXOJIOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/JbHbIie U HHPOPMALMOHHbIE PeCyPChI:
NudopmaninoHHO-METOUYECKIE MaTepHalbl: y4eOHBIE TOCOOWS 10 IUCIUIUITHHAM
Kadeapel.
11.5. IlepeyeHb JJMIIEH3HOHHOT0 POTPAMMHOI0 00ecneYeHHs

PexBu3uThI Cpok OKOHYaHHUS
HammenoBanme KonunuectBo o
Ne ni/m OPOrpaMMHOI'0 IPOAYKTa Jlorosopa U EeH3UU fICHCTRHA
porp POAYK IMOCTaBKHU H JIAICH3UN
WINDOWS 8.1 Kontpakt Ne 62- -
1 Professional Get Genuine 642A/2013 OeccpouHo

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt Ne 28-
ShrdSvr ALNG SubsVL 359A/2020 ot
OLV NL 1Mth Acdmce 26.05.2020
Stdnt STUUseBn(ft

12 Mecs1eB ¢
[IpunoxeHus B cocTaBe
) BO3MOKHOCTBIO

MIOJIUCKU: - MIPOIEHUS
Outlook )
JHUIICH3UU

OneDrive

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office Kontpakt No 28-
Professional Plus 2019 350A/2020 ot
B cocrase: 26.05.2020
. Word
. Excel
3 . Power Point -
. Outlook
. OneNote
. Access
. Publisher
InfoPath

12 Mecs1eB ¢
BO3MO>KHOCTBIO
MIPOITICHUS
JIALCH3UN
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12. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUS ITPAKTUKHA

HanmenoBanue
pa3aeioB NPAKTUKH

OcHOBHBIE TOKA3aTeJIHN OLEHKH

®opMbI U METOABI
KOHTPOJISA M OLlEHKH

«YyeOHass NPAKTHKA:

O3HaKoOMHUTeEJILHAS
NPAKTHKA»

3nams:
MOPSIIOK OpraHU3alluy, TJIAHHPOBAHUS,
MPOBEJICHUS W OOECIeUeHUs HaydHO-

HCCJIE10BATENBCKUX pabor c
HCIIOJIb30BaHHEM COBPEMEHHBIX
TEXHOJIOTHi;

MOPSIIOK OpraHU3alliy, TIAHHPOBAHUS,
MIPOBEICHUS u oOecrieueHus

0o0pa3oBaTeNbHON  JEATENBHOCTH 10
npoQuIlo  M3y4aeMoll — IporpamMMbl

OakanmaBpuara.

Ymems:

OCYIIECTBIISITh TIOMCK, OOpabOTKy u
aHanus3 Hay4HO-TEXHUYECKOMI

nH(opMaIuu 1Mo mpoQuIT0 MPOUICHHON
NPaKTUKH, B TOM YUCIIC C TPUMEHEHUEM
Internet-rexHoMOT M,

Brademu:
CIIOCOOHOCTBIO M TOTOBHOCTBIO K
UCCIICIOBATEIILCKON  JIEITEITLHOCTH  TIO
npoQuiIr0  M3y4aeMol — IpOrpaMMBbI

OakanaBpuara;
METOMOJIOTUYECKUMH  TIOAXOJaMH K
opraHusanuunu Hay4YHO-

HCCIIEI0BATENbCKOM M 00pa30BaTeIbHON
JCATCIIBHOCTHU.

OrueHKa 3a OTUET 110
MIPAKTUKE

Ouenka npu ciayde
3a4eTa ¢ OLIEHKOM
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIsA
NHBAJINAOB N JINI C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydeHre WHBANUAOB W JHIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

- [TopsimkoM opraHu3alliu U OCYILECTBICHHS 00pa30BaTEIbHON NEATEIBHOCTH IO
o0Opa3oBaTeNbHbIM IpOrpaMMaM — MporpaMmaM OakanaBpuaTra, MporpaMMaM CIIeLHUaIUTeTa,
nporpammam maructparypsl (IIpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— [TonoxkeHneM O TMOPSAKE OpPTaHW3alMU W OCYHISCTBICHHUS OOpa30BATEIbHOM
NESATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMam
OakanmaBpuaTta, MporpaMmaM CHeLHalIMTeTa, MporpaMmaM maructpatypsl B PXTY
uM. [I.U. MenneneeBa, npuHsATHIM pemieHneM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotoxkonm Ne 3, BBeAEHHBIM B JelicTBHE npukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

- [TomoskxeHneM O MPAaKTUYECKON MOAroTOBKE oOOydaromuxcs B (deaepaibHOM
TOCYyJapCTBEHHOM  OIO/DKETHOM  00pa30BaTENbHOM — YUPEXKJIEHHUH BBICHIETO OOpa3OBaHHS
«Poccuiickuil XMMUKO-TEXHOJOTHYeCKU yHuBepcuteT umenu .M. MenaeneeBa», TpUHATHIM
peuienueM YueHnoro coera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, nmpotoxon Ne 4,
BBEJCHHBIM B JeiicTBhe npukazom pektopa PXTY um. .. Mengeneea ot 26.11.2020 Ne
117 OL;

— MeTonuyecKuMU  peKOMEHJANUSIMH [0  OpraHu3alud  00pa30BaTEIHLHOTO
npouecca g o0ydyeHUss MHBAJIUIOB U JIUI] C OIPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3J0pPOBbSI B
00pa30oBaTeNbHBIX OpPraHM3AlMsIX BBICIIETO OOpa30BaHUS, B TOM YHCJIE OCHAIIEHHOCTH
o0OpasoBarenbHOro mpolecca (YTBEpKICHBI 3amecTuTeneM MuHucTpa oopa3oBaHust u Hayku PD
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlomosiHeHMs1 M U3MeHEHHsI K padovell mporpaMMe NPaKTUKH
«YueOHasi npakTuKa: O3HaKOMHUTEIbHAS PAKTUKA)
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl

28.03.03 Hanomarepuaisl

KO1 U HAMMEHOBAHHUEC HAIIPABJICHUS ITOATOTOBKH (CHCL[HaJ'IBHOCTI/I)

«XUMHYECKas TEXHOJIOTHS HAHOMATESPHUAIOBY

HaumenoBanue OOIT

dopma 00yueHHS: OuHas

Howmep
OcHoBaHUE BHECEHUS
U3MEHEHHUS/ CopepxaHue TOMOTHCHUS/ H3MEHEHHS
A3MEHEHU S/ JOITOJTHEHUS
JOTIOTHEHUS
MPOTOKOJ 3aC€IaHusl Y UEHOT 0
1. coBeTa No oT
« » 20 T
MIPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYASA IPOT'PAMMA

«IIpousBoacTrBeHHas npakTuka: IIpakruka no mosy4yeHuro npogeccCHoHAIbLHBIX
YMEHHI U ONbITA NMPO¢eCCHOHAILHOM 1eATeIbHOCTIDY

HanpasJjieHue NOArOTOBKHU 28.03.03 Hanomarepuajibl

IMpoduias moAroTOBKU — « XMMHYECKAS TEXHOJIOIMSI HAHOMATEPHUAJIOB)

KBanmuduxanus «dakajsaBp»

PACCMOTPEHO 1 O1OBPEHO
Ha 3acemaHuu MeTogudecKoi KOMUCCHHU
PXTY uwm. JI.1. Menaeneena
«25» masg 2022 T.

[Ipencenarens H.A. MakaposB

MockBa 2022



HporpaMMa COCTaBJICHA:

JOLOCHTOM Ka(be,[[pbl HaHOMAaTCpUaJIOB U HAHOTCXHOJIOI'MH K.X.H. JOL. MypaHIOBOﬁ H.M.

HporpaMMa PacCMOTpCHA U 0;[06peHa Ha 3aCCaaHNN Ka(be,[[pbl HaHOMAaTCpUuaJIOB 1 HAHOTCXHOJIOTUH

«27» anpenst 2022 r., nporokon Ne 18



1. IEJIb U 3AJIAYH ITPAKTUKHU

[Iporpamma cocTaBieHa B COOTBETCTBHHU ¢ TpeboBaHUsMU DeepaabHOro rocy1apCTBEHHOTO
00pa30BaTENbHOrO CTAH/AAPTa BBICHIETO 00pa30BaHUs — OaKaJlaBPHAT 10 HAPABICHHUIO TOJTOTOBKH
28.03.03  Hanomamepuanvt (®I'OC  BO), npobwns  «Xumuueckas  mexnonozus
HaHOMamepuanoe», PEKOMEHAANUAMUA METOJAMYECKOM KOMHUCCHMM ¥ HAaKOIUICHHBIM OIIBITOM
npoBefeHusT TpakTHK Kadenpoii Hanomamepuanoe u nanomexnonozuu PXTY wum. JI.U.
Menneneesa.

[Iporpamma oTHocuTCs K 4YacTd ydyeOHOro rmaHa, (OpMUPYEMOW y4aCTHUKaMH
oOpa3oBaTeibHBIX OTHOMICHWH, K Ooky 3 Ilpaktrkn VYuyeOHOro ImjgaHa M paccuMTaHa Ha
MpoxokJieHrne obyuaronumucsa B 6 cemectpe (3 xkypce) oOyuyenus. [Iporpamma mpezmnosnaraer, 4To
oOyyaroniyecss MMEIOT TEOPETUYECKYI0 W IPAKTHUYECKYIO IOATOTOBKY B O0JIACTH XUMHYECKOMH
TEXHOJOI'MH HAaHOMAaTEepUaoB.

Leap npakTukM — MOIy4YeHHE MPOPECCHOHATBLHBIX YMEHHH W OmbITa MpodecCHOoHaTbHOM
JIeSITEIbHOCTH IIyTEM CaMOCTOSITEJIbHOIO TBOPUECKOTO BBINOJIHEHHUS 3ajady, IOCTaBJIEHHBIX
MpOrpamMMoi MPaKTUKH.

3agayaMM  NPAKTUKHU SBISIOTCA  (GOpPMUpOBAaHHME Yy OOYyYaIOIIUXCS KOMIIETECHIIMH,
CBSI3aHHBIX C LIEJOCTHBIM IPEJICTaBICHHEM 00 OCHOBHBIX TEXHOJOIMUECKHUX IIpoleccax
IIPOM3BOJICTB HAHOMATEPUAJIOB, OPraHU3alMell U CTPYKTYpOH NpeAnpusTHH MO MX MPOU3BOCTRY,
CIIOCOOHOCTH U TOTOBHOCTH OCYIIECTBIIATh TEXHOJOIMYECKHMH IIpOIecC B COOTBETCTBUHU C
pEerJaMeHTOM M UCHOJIb30BaTh TEXHUYECKHE CpEACTBA JUIsl KOHTPOJISI OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOTO TPOIlecca, CBOMCTB ChIPhS M TOTOBOM MPOIYKIIMH, pabOTOW C HOPMATUBHO-
TEXHUYECKOMN JOKyMEHTAIIUEH.

KoHTponp ycreBaeMoCcTH CTYACHTOB BEIETCS MO MPUHSATOW B YHUBEPCUTETE PEHUTHHTOBOM
CHCTEME.

PaGouas mporpamma MpakTUKH MOXET OBITh peain30BaHa C NMPUMEHEHUEM 3JIEKTPOHHBIX
00pa30BaTENbHBIX TEXHOJIOTUN U SJIEKTPOHHOTO 00yUYEHHS TOTHOCTHIO HITM YaCTHYHO.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS IPAKTUKH

HpOBGI[GHI/Ie IMPaKTHKH CHOCO6CTBy€T q)OpMI/II)OBaHI/IIO CJICAYIOINX KOMIIeTeHIII/Iﬁ )/
HHAUKATOPOB HUX TOCTH/KCHHUA:

YHnBepcaanble KOMIECTCHIIMHA U HHAUKATOPLI UX TOCTHKCHUA

HaumenoBanue
Kon 1 HanmeHOBaHME HHIUKATOPA
KaTeropu (TpyIIbI) Kon n naumenoBanne YK
noctuxkenus YK
YK
CucreMHoe u YK-1 Cnocoben YK-1.1 3Haer MeTOIBI IIOKCKA,
KPUTHUYECKOE OCYILIECTBIIAThH MTOUCK, KPUTHUYECKOTO aHaIM3a U CHHTE3a
MBIIUICHHUE KPUTHUYECKUH aHAJIU3 U CUHTE3 | HH(OpMaIUH, IPUMEHEHHUSI CUCTEMHOTO
uH(pOpMaIIH, TPUMEHSAThH M0J1X0/1a, OCHOBAaHHOT'O0 HA HAYYHOM
CHCTEMHBIN MOIXOT 1715 MHUPOBO33PEHHUHU IIPH PEILICHUH 3a/1a4
peleHus TOCTaBIEHHbIX pohecCHOHATBHOM EATENbHOCTH
3a/1a4y YK-1.5 Bnaneer HaBbIKaMu
paccMOTpEHUsI BO3MOKHBIX BAPUAHTOB
pelIeHus 3aa49u, OLCHUBAHUS UX
JIOCTOMHCTBA U HEAOCTATKH
PazpaboTka u YK-2 Cnioco6en onpezensate | YK-2.2 Ymeer BoiOpaTh




peanm3anys IpOeKTOB

KpYT 3a/1a4 B paMKax
ITOCTABJICHHOMW LIEJIH U
BbIOMpATh ONTUMAJIbHBIE
CrocoObl UX peIIeHHUs], UCXOJIs
13 IEHCTBYIOLIUX ITPABOBBIX
HOPM, UMEIOLLUXCS PECYPCOB
1 OTPAaHUYECHUI

COOTBETCTBYIOIYIO TOCTAHOBKE 3a7a4uM
CTPATETrHIO MPU IKCIIEPHMEHTATLHOM
MIOVCKE ONTHMAJIBHBIX YCIOBHU

YK-2.3 Bnageet HaBbikaMu BbIOOpa
METO/1a ONITHMHU3ALUH CIOKHBIX
MPOLIECCOB B PaMKaxX MOCTaBICHHOMN
Lenu

KommyHnukarms

YK-4 Cniocoben
OCYILIECTBIISATH JICIIOBYIO
KOMMYHUKAIIUIO B YCTHOU U
MMCbMEHHOU (hopMax Ha
rOCyJIJapCTBEHHOM $I3bIKE
Poccuiickoit @enepaiuu u
WHOCTPaHHOM(BIX) SI3bIKe(ax)

YK-4.2 3nHaeT OCHOBHBIE IPUEMBI U
MeTOIbI pehepupoBaHus U
AHHOTHPOBAHHUSI JIUTEPATYPHI 110
CTIEIUATLHOCTH, IPUEMBI pabOThI ¢
OpUTMHAIIBLHOM JIUTEPATypOM 1O
CTIeUAIEHOCTH

YK-4.4 YMmeeT ucnioab30BaTh
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH TP MOUCKE HEOOXOMMOM
nH(pOpMaIK B TIPOIECCE perieHus
CTaHJAapTHBIX KOMMYHUKATUBHBIX 33724
Ha TOCY/IapCTBEHHOM M HHOCTPaHHOM
SI3BIKAX

YK-4.9 Bianeer oCHOBHOI HHOSI3BIYHOM
TEPMHUHOJIOTHEH CIEIUATIBHOCTH,
OCHOBaMH pehepUpOBaHHS U
AHHOTHPOBAHUS JIUTEPATYPHI 110
CHELUAILHOCTH

CaMoopraHnsauI/m u
CaMOpa3BUTHUC (B TOM
YHCJIC

YK-6 CriocobeH ynpasisTh
CBOUM BpEMEHEM,
BBICTpauBaTh U

YK-6.3 YMmeeT rmuiaHupoBaTh U peliaTh
3a/1a4i COOCTBEHHOTO
po(heCcCHOHATBHOTO U IMYHOCTHOTO

3I0pOBhECOEPEIKEHUE) | PEATU30BBIBATH TPACKTOPUIO | PA3BUTHUS
CaMOpa3BUTHS HA OCHOBE YK-6.4 YMeeT KpUTUYECKH OLICHUBATh
MIPUHIIUIIOB 00pa30BaHUS B 3¢ (HEKTUBHOCTH UCIIOJIb30BAHUS
TE€UEHUE BCEH )KU3HU BPEMEHU U JIPYTUX PECYPCOB MIPU
pELIeHUH MOCTaBJIEHHBIX 33124
YK-6.6 Bnaneer npegoctaBieHHbIMU
BO3MOKHOCTSIMHU 11 IPUOOPETEHUS
HOBBIX 3HAHUH U HABBIKOB
bezomnacHoctb YK-8 Criocoben co3naBath 1 | YK-8.2. 3naer xapakrep BO3IEHCTBUS
KHU3HEAEATEITbHOCTH MOJIICPKUBAThH B BpPEIHbIX M ONAcCHBIX (PaKTOpOB Ha

MOBCE/IHEBHOM KU3HU U B
npodeccruoHaIbHOM
NESITEIbHOCTH Oe30MacHbIe
YCIIOBHS JKU3HECSATEILHOCTH
JUISl COXpaHEHUSI TPUPOJTHON
cpelbl, 0OecTieueHus
YCTOHYMBOTO Pa3BUTHUS
o01IecTBa, B TOM YUCIIE MIPH
yrpo3€ ¥ BO3HUKHOBEHHH

YejioBeKa U MPUPOIHYIO CPEAy, METOJIb
3alUTHl OT HUX PUMEHUTEIBHO K chepe
cBOEH nMpodecCHOHAIILHON JAESITEIbHOCTH

YK-8.3. Ymeer obecnieunBath
Oe3ormacHbie U/ KOMPOPTHBIE
yCIIOBHUS TpyJa Ha pabodeM MecTe, B TOM
YHCIIE C TOMOIIBIO CPEACTB 3aIIUTHI,
OCYILIECTBIISATh ACHCTBHS O
MIPEIOTBPAIICHUIO YPE3BBIYAHBIX




Ype3BbIYaHHbBIX CUTYaIlUH U CUTyalui
BOEHHBIX KOH(DIUKTOB

YK-8.4. YMmeer BBIABIATE U yCTPaHSTH
po0JeMbl, CBS3aHHBIE C HapyIIEHUSIMU
TEXHUKH 0e30MmacHOCTH Ha pabouem
MecTe NPUMEHHUTEIBHO K cdepe cBoei
npodeccroHAIBHON AeITeIbHOCTH

YK-8.5 YMeer ocyiiecTBiIsATh JEeHCTBUS
[0 MPEJOTBPAIICHUIO Ype3BbIUANHBIX
CUTyalui

B pesynbraTe mpoXoKIeHUs PaKTHKH CTYACHT OaKanaBpHara JOJKEH:

3uams:

— TOAXOAbl K OpraHW3allid W ITUTAHUPOBAHWIO HAYYHO-UCCIIEIOBATEIBLCKONH paldOTHI,
OTIBITHO-KOHCTPYKTOPCKOW ¥ MPOU3BOJCTBEHHON JEATEIBHOCTH MO0 TPO(PWII0 MpOrpamMMmsbl
OakanaBpuara

Ymems:

— BBINIOJIHATH TIOUCK, OOpabOTKy, aHalu3 W CHCTEMAaTH3alUI0 HAyYHO-TEXHUYECKON
nH(pOpMaIK, OCYIIECTBIATH BBHIOOP METOAMK M CPEICTB peIIeHUs 3a/1ad, IOCTaBICHHBIX
MPOrpPaMMON MPAKTUKHU;

Braoemw:

— mpuemMamu pa3paboTKy IJIAHOB W MPOTpamMM MPOBEIEHUS TEXHUYECKUX pa3pabOTOK M
HUCIIBITAaHUM.

3. OFbEM INPAKTHUKH Y BUJIbI YYEBHOM PABOTBI

Ilpaktuka npoBoautcst B 6 cemectpe. KoHTpoiab OCBOEHHUsI CTyJEeHTaMH MaTepuana
MIPAKTHKHU OCYLIECTBIISIETCS IIyTEM MPOBEJICHUS 3a4€Ta C OLEHKOM.

O0bemM NpakTHKH
Buj yyeOHoi padoThl Axan. | Acip.
3E
4. 4.
OO0masi TPy10eMKOCTh NPAKTHKH 3 108 81
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (JopMe NPAKTHYECKOM MOATOTOBKH: 1,78 64 48
[Tpaktrnueckue 3anstus (I113): 1,78 64 48
B TOM uncie B GopMe MPaKTUIECKON MOATOTOBKH: 1,78 64 48
CamocrosTenbHas padora 1,22 44 33
KonTakTHast camocrosiTenbHas pabora 0,4 0,3
1,22
CaMOCTOSITeNIbHOE N3YYEHHE Pa3/IENoB MPAKTUKU 43,6 33,7
Bua konTpoJs: 3a4er ¢ oneHKOI




4. COAJEP/KAHUE ITPAKTUKH

4.1. Pa3zeJibl IPaKTUKH

AkazieM. 4acoB
Paznensl Paznen npaktuku Beero Aynur. Caw. paGora
pabota
O3HaKOMHUTEIbLHBIH.
Pasnen 1 O3HakOMJIEHHE C  TEXHOJIOTHEH 20 ] 12
MPOU3BOCTBA Hu MECTOM
MPOU3BOJICTBEHHON MPAKTHKU
BbInoiHeHHE  TEXHOJOrHYecKoi
NMPaKTHKH. [TpakTudeckoe
n3y4eHue TEXHOJIOTHYECKUX
MPOIIECCOB MOJTY4EeHHS
Paznen 2 | nanomarepuaion Ha OCHOBE 72 56 16
W3y4YeHUs TEXHOJIOTHYECKUX
peryiiaMeHTOB IIPOU3BOJICTB.
Brinoanenne WHIUBUyaTbHOTO
3aJJaHMs
3akaI0YuTeILHBIN.
Pa3znen 3 | Cucremaruzanus Marepuana, 16 0 16
IOJITOTOBKA OTYETa
Bcero yacos 144 64 44

4.2. Coaep:kanue pa3iejioB NPAKTHKH

Paznen 1. O3HakomuTebHbIH. O3HAKOMIIEHHE C TE€XHOJIOTHEW MPOM3BOACTBA U MECTOM
MIPOU3BOACTBEHHOW TPAKTUKH.

Pasnen 2. BbinoJiHeHHe TeXHOJOTH4YecKoii mnpakTuku. [IpakTuyeckoe wu3ydeHue
TEXHOJIOTHYECKHUX MPOLECCOB MOTYYEHUSI HAHOMATEPUAIOB HA OCHOBE M3YYEHHUSI TEXHOJOTUYECKUX
perjiaMeHTOB IIPOU3BO/ICTB. BhINOIIHEHNE HHIMBUYAILHOTO 33/JaHUS.

Pa3nen 3. 3akmounTeabHblii. CucremMaruzaiys MaTepurana, moJAroToBka oT4era.

3aKperieHue TEOPETUYECKUX 3HAHUM, IMOJyYeHHBIX OOYyYaloIUMHUCS TMpU U3YYCHUHU
MporpaMmbl OakKajgaBpHara.

Pa3BuTne y 00y4aromuxcst HABbIKOB HAy4YHO-UCCIIEI0BATEIbCKOM 1€ TENbHOCTH.




5. COOTBETCTBHUE COJEPKAHUA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHMUSA ITIPAKTUKHU

Ne B pe3ynbTaTe 0cBOEHUS NPAKTUKU CTYAEHT JOJKEH: Paslz[en Pa32;[en Pa33z[en
3HaTh:
— TOAXOAbl K OpraHu3allMd M TUTAHUPOBAHMIO HAYYHO-HCCIIEI0BATEIbCKOW pabOoThI, + + +
1 |ONBITHO-KOHCTPYKTOPCKOW W TPOM3BOACTBCHHON JEATEIBHOCTH 10 TPOPUIO MPOrpaMMBbI
OakanaBpuara.
Ymersn:
— BBINOJIHATH TOUCK, OOpabOTKy, aHAIM3 W CHCTEMATH3aIMI0 HAayYHO-TEXHHUYECKOU + + +
2 |uHpopMalKHU, OCYHIECTBIATh BHIOOP METOJUMK U CPEICTB PEHICHHS 3a]ad, IOCTABICHHBIX
IPOrpaMMOi TPAKTUKH.
Baagers:
3 — mnpuemMam# pa3paboTKH TUTAHOB W MPOTpaMM NPOBEACHUS TEXHUUYECKUX pa3paboOTOK H + + +
WCIIBITaHUIA.

B pe3yJbTaTe OCBOCHUS NMPAKTUKH CTYACHT AO0JIZKCH npnoﬁpeCTn cjleayrmmue YHUBEPCAJIBLHBIE KOMIETCHIUN U UHAUKATOPbLI HUX
JOCTHIKCHHUSA:

Kox 1 HauMeHOBaHMe WHANKATOPA JOCTHKEHHS
Kon n nanmenoBanne YK A a pa i

YK
YK-1 Criocoben  ocymectBisaTh  mouck, | YK-1.1 3HaeT MeTop! MOMCKa, KPUTHIECKOTO + + +
KPUTHYECKUI aHanm3 U CHHTE3 | aHaJIM3a U CUHTE3a UH(OpMaLUH, TPUMEHEHUS

4 |uHpopmanmM, NPUMEHATH  CHUCTEMHBIN | CHCTEMHOIO [10JIX0/]a, OCHOBAHHOI'O HA HAYYHOM
MOXOJ1 JUIsl PELIEHUS MOCTABJIEHHBIX 33/1a4 | MUPOBO33PEHHUHU IIPU PELLIEHUH 3a]1a4
poeCCHOHANBHON e TENbHOCTH

YK-1.5 Biageet HaBbIKaMU pacCMOTPEHUS + + +
5 BO3MOXKHBIX BApHAHTOB PEIICHMS 3aauH,
OLICHMBAHUS UX JOCTOMHCTBA U HEJAOCTATKU
YK-2 Cnocoben onpenensate kpyr 3amad B| YK-2.2 YmeeT BoIOpaTh COOTBETCTBYIOIIYIO + + +

paMKax MOCTaBJICHHOM Ocian u BBI6I/IpaTB IMOCTAaHOBKEC 3aa4 CTPATCIUIO IIPpU
OIITUMAJIBHBIC CIIOCOOBI  UX pEeIICHUS, | SKCICPUMCHTAJIbHOM ITOUCKE OIITUMAJIBHBIX
Huexoasda u3 HeﬁCTBYIOHIHX IIPpaBOBBIX HOPM, YCJIOBI/Iﬁ




HMMEIOIIUXCS PECYPCOB U OTPAaHUYECHUI

YK-2.3 Brnageet HaBbIKaMu BbIOOpa METOIQ

7 ONTUMU3ALUH CJIOKHBIX MPOLIECCOB B paMKax
MOCTABJICHHOMN LEJH
YK-4 Cniocob6en ocymiectBisith AenoByio | YK-4.2 3HaeT OCHOBHBIC IPUEMBI U METOIBI
g |KOMMyHMKALUIO B YCTHOH M MHUCHMEHHOU | peheprpoBaHHs U aHHOTUPOBAHUS JIUTEPATYPHI IO
dopMax Ha TOCYAapCTBEHHOM  SI3BIKE | CIIEIUATIBHOCTH, TPUEMbI PaOOTHI C OPUTHHATILHOM
Poccuiickon Oenepanuu U | JTUTEPaATypOH MO CIEHUAIBHOCTH
WHOCTPAHHOM(BIX) SI3bIKE(aX) YK-4.4 YMeeT ucnosnb30BaTh HHPOPMAIIHOHHO-
KOMMYHHUKAlIHUOHHBIE TEXHOJIOTUHU MTPH MOUCKE
9 HE00X0AUMOI MH(OPMAIIMU B IPOIIECCE PEIICHUS
CTaHJIAPTHBIX KOMMYHUKATUBHBIX 33/1a4 Ha
rOCYAApCTBEHHOM U MHOCTPAHHOM SI3bIKax
YK-4.9 Biiageet 0CHOBHOM MHOS3BIYHOM
10 TEPMUHOJIOTHEH CIIEeNaTbHOCTH, OCHOBAMHU
pedepupoBaHus 1 AHHOTUPOBAHUS JIUTEPATYPHI IO
CHEMAITIbHOCTH
YK-6 Criocoben YIPaBIATh ceouM | YK-6.3 YMeeT miianupoBaTh U peuiath 3aJa41
11 |BpemeHeM, BBICTpaUBaTh U PEATU30BHIBAThH| COOCTBEHHOIO MPO(ECCHOHATBHOIO U TUYHOCTHOTO
TPAEKTOPUIO CaMOpa3BUTUSI Ha OCHOBE| Pa3BUTH
NPUHIMIIOB 00pa3oBaHus B TeueHHe Bcell| YK-6.4 YMeeT KpUTHUECKH OLIEHHBATH
12 |>KHU3HU 3¢ (EKTUBHOCTD UCTIOIB30BAHHS BPEMEHH U APYTUX
PECYPCOB MPHU PEIICHUH MTOCTABICHHBIX 3a]a4
YK-6.6 Biasieet npenoctaBieHHbIMU
13 BO3MOYKHOCTSIMH JIJIs1 IPUOOPETEHNSI HOBBIX 3HAHHM
Y HaBBIKOB
YK-8 Cniocoben co3/aBaTh u| YK-8.2. 3naer xapakrep BO3JICHCTBUS BPEIHBIX U
|4 |MOMVICPKUBATE B MIOBCETHEBHON >KM3HH U B| OMACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOTHYIO
npo¢eccuoHaIbHON JeSITENIbHOCTH | CPEeY, METO/IbI 3aIIUThl OT HUX MPUMEHUTENIBHO K

Oe3omacHbIe YCJIOBUA KHU3HCACATCIIBHOCTU

cdepe cBoeli MpodecCHOHATLHON 1eITeTbHOCTH
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JUIL  COXPaHEHHs IPUPOJHOM  Cpensl,
o0OecrieueHUs  YCTOMYMBOIO  pa3BUTHUSA
oOmiecTBa, B TOM 4YHCJIE TpPH Yyrpo3e u
BO3HMKHOBEHUM YPE3BbIYANHBIX CHTyalUi
Y BOCHHBIX KOH(JIUKTOB

YK-8.3. YMmeeT obOecrieunBaTh O€30macHbIE U/ UIN
KOM(DOpPTHBIE YCIIOBUS TPpyJa Ha paboueM MecTe, B
TOM YHCJI€ C TIOMOIIBIO CPEJICTB 3aIUTHI,
OCYILIECTBIISITh JEHCTBHSA IO MPEIOTBPALICHHUIO
Ype3BBIYAWHBIX CUTYaIUH

YK-8.4. YMeeT BBISBIAT U yCTPAHSTH MIPOOJIEMBI,
CBSI3aHHBIC C HAPYIICHUSIMHU TEXHUKH 0€30IaCHOCTH
Ha pabodeM MecTe MPUMEHHUTEIBHO K chepe CBOeH
npoeCCHOHAIBHON e TENIbHOCTH

YK-8.5 YMmeer ocymiecTBisITh 1€UCTBUS 110
NPEIOTBPAIICHUIO YPE3BBIYAWHBIX CHTYAIHH




6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTHyeckue 3aHATHUS
Y4eOHBIM TMJJAHOM TOATOTOBKM OakanmaBpoB 28.03.03 Hanomamepuansl 1poduib
«Xumuueckas mexHONO02UA HAHOMAMEPUANO06) TPEIYCMOTPEHO IPOBEICHUE MNPAKTUYECKUX
3aHsITH 1o npakTuke «IIpOM3BOJACTBEHHAS NPAKTHKA: MNPAKTHKA 10  TOJYYEHUI0
npodeccHoHATbHbIX YMEHHIi U oNbITa NpodeccHoHAIbHOI 1eTeIbHOCTH» B 00beMe 64 akaj.
gacoB (48 actpoH. yacoB). [IpakTuueckue 3aHATUS TPOBOAATCS B (hOpME IKCKypCU B HaydHbBIC
71a00paTOpUU U OIBITHO-IIPOMBIIUICHHBIE TOPA3/IeeHHs] HayYHO-HCCIIe0BAaTeIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX OpraHu3aluil ¥ MNpeANnpUsATHH, OCYIIECTBIAIOMMX padoTel B o0xactu
MaTepUAJIOBECHUS M TEXHOJIOTMM HAaHOMAaTepHUaJIOB M HAHOCHCTEM, a TaKXKe IIOCEIICHUS
naboparopuii M HaAy4YHBIX CEMHMHApOB Kadeapbl HaHOMAaTepuajioB U  HAaHOTEXHOJIOTHH,
WHAMBHUYaJIbHBIX KOHCYJbTAllUW TMpenojiaBaTelisi, W HalpaBlIeHbl Ha NPUOOpETEeHHE HAaBBIKOB
MIPUMEHEHU S TEOPETUYECKUX 3HAHUHN B IPAKTUIECKOM padoTe.
6.2. JlabopaTopHbIe 3aHATHUSA
Y4eOHBIM TUTAHOM TOJIMOTOBKHM OakasiaBpoB 1o HampasiieHuto 28.03.03 Hanomamepuanot
MIpoBeJIeHHE J1a00pAaTOPHBIX 3aHATUN MO MPAKTHKE HE MPETYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

Paboueii mporpaMMoil IPaKTUKU MPEAYCMOTPEHA CaMOCTOSITENIbHAsI paboTa 00ydaromerocs
0] PyKOBOJICTBOM PYKOBOJUTENS MPAKTHKH=

K mpoxokaeHWI0 TpakTUKH Ha TEPPUTOPHU NPEANPHSTUS JOIMYCKAIOTCS CTYACHTHI,
MIPOLIE/IIINE UHCTPYKTAXK IO TEXHUKE 0€30MaCHOCTH, BHYTPEHHEMY PACHOPSAKY M MPOCTYIIaBIINe
JEKIUU O CTPYKTYpE OpraHM3allMd M OPraHM3alliu IPOU3BOJCTBEHHOIO Ipolecca. PerimameHt
MPAKTUKU OMPEJIENISIETCS M YCTAHABIUBAETCSI B COOTBETCTBUU C YUCOHBIM TJIAHOM.

8. IPUMEPBHI OIIEHOYHbIX CPEJICTB JJIs1 KOHTPOJISA OCBOEHUSA ITIPAKTUKHU

Hrorosas orneHka 1Mo mpakTHKE (3a4eT C OIEHKOW, MakcHMMalibHas orieHka — 100 0amioB)
BBICTABIISICTCS] CTY/ICHTY 10 MUTOTAaM HAIKMCAHUSl OTYETa O MPOXOXKJACHUU MPAKTUKH (MaKCUMallbHas
OLIEHKAa 32 OTYET O NPOXOXKIECHUH NPAKTHKH — 60 Oa/ioB), W HMTOrOBOrO OINpOCa CTYIEHTA
(MakcuMasbHas OIICHKA 32 UTOTOBBIN orpoc — 40 6aoB).

8.1. TpebOoBanus kK 0TYETY 0 MPOXOKIEHUH NPAKTHKH

OT4eT O MPOXOXKIECHUH MPAKTHUKU BBIMOIHSAETCS CTYJEHTOM BO BpEMS IMPOXOXKICHUS
MPAKTUKUA B COOTBETCTBHHM C KAJICHIAPHBIM Y4€OHBIM TIpaUKOM y4eOHOro IUIaHa IMOATOTOBKU
OakajaBpoB IO HampaBlieHUIO ToAroToBkH 28.03.03 Hanomamepuanvi, npoduns «Xumuueckas
MEeXHONL02USL HAHOMAMEPUATIOBY.

OT4eT T0JDKEH COACPKATh CIICIYIOIINE OCHOBHBIC CTPYKTYPHBIE 3JICMCHTHI:

- TUTYJIBHBIN JIUCT C HAMMEHOBAHMEM BH/IA MPAKTUKWA W HA3BaHUs MPEATIPUSTUS — MECTa
TIPOXOYK/ICHHS TIPAKTHKHY;
COJIEpKaHHE OTYCTa;

- 1IeJTh 1 33J1a4H ITPAKTHUKH;

- KpaTKasi HICTOPHUECKasl CIIPaBKa O MPENPHUATHH — MECTA ITPOXOXKICHHSI TIPAKTUKH;

- ACCOPTHMEHT ¥ OOBEMbI TPOIYKIMH, MPOM3BOJUMON MPEANPUSITHEM, C YKa3aHHEM
HOPMaTUBHBIX JJOKYMEHTOB U CEPTU(HKATOB Ha BBITYCKAEMYIO IPOAYKIIUIO;

- CTPYKTYypa MPEIPUATHS, OCHOBHBIE TIPON3BOICTBEHHBIC I1€Xa U OTJICIIbL;

10



— TEXHOJIOTUYECKas CXeMa IIpoliecca IMPOU3BOJCTBA OCHOBHOIO MPOAYKTA C yKa3aHUEM
OCHOBHOTO 00OpYIOBaHMsI, IPUMEHSIEMOr0 /I OCYIIECTBICHUS TOTO WJIM HWHOTO TEXHOJOTHYECKOTO
mporecca, MpU BO3MOXKHOCTH — C YKa3aHMEM IMapaMeTpoB pabOThl OCHOBHOTO TEXHOJOTUYECKOTO
000pyIOBaHUS:

— CIMCOK MCTOYHUKOB HH(OPMALIUH JIIS TIOJITOTOBKU OTYETA.

OT4eT 0 MPOXOKAECHUU MPAKTUKHU BBIOJIHAETCS C MOMOIIBIO MEPCOHATIBLHOTO KOMIIBIOTEPA
Ha smctax Qopmara A4, mons — crangaprtaeie, mpupt — Times New Roman, 12, uepe3 1,5
uHTepBajna. JKenaTelbHO WIUTFOCTPUPOBATH TEKCTOBBIM MaTepuall puUCyHKamMu u (oTtorpadusmu,
BBIIIOJIHEHHBIMU BO BpPEMsI POXOKACHHSI MPAKTUKHN WM MTOJIYYeHHBIMU U3 ceTu HTepHeT.

OO0mbem oTyeTa He TOJDKEeH npeBbimarh S0 cTp.

8.2. [lpuMepHas TeMATHKA HHAMBUAYAJBHBIX 3aaHUI

BrinonHeHre WHIUBUAYAIBHBIX 3a/laHUl MPOrpaMMOil HPOM3BOJCTBEHHOW NPAKTHKU:
IPAKTHKH 110 MOJYYEHHI0O MNPO(ecCHOHANbHBIX YMEHUI M onbiTa npodeccHoHAJLHON
AeSITeJbHOCTH I TOATOTOBKM OakaJiaBpoB IO  HAIpaBICHUIO MOATOTOBKH  28.03.03
Hanomamepuansl npodunb « Xumuueckas mexuoaozus HAaHOMamepuaioe» He mperycMOTPEHO.

8.3. IIpuMepbI BONPOCOB /17151 HUTOTOBOI0 KOHTPOJIS OCBOEHHS MPAKTHKHU
(3auem c ouenkoit)

1. CTpyKTypa TEXHOJIOTUYECKOTIO PErIaMeHTa MPOU3BOJICTBA HAHOMATEPHAJIOB.

2. OCHOBHBIE HCTOYHUKH HUH(OPMALIMU O CBOMCTBaX XMMHUYECKUX BEIIECTB, ITOJIYIIPOYKTOB,
MPOJYKTOB, UCIIOJIb3YEMBIX B TEXHOJIOTHH ITPOU3BOJICTBA.

3. TpeboBaHus, MpeabABISIEMbIe K KOHTPOJIIO Ka4e€CTBA MPOTYKIIUH.

4. IlpuBenute nmpuMepbl OOIIENPOU3BOJCTBEHHBIX OOBEKTOB XHWMHYECKHX IPOU3BOJICTB.
Kaxue tpeGoBanus MpeabsBISIOTCS K UX GYHKIIMOHHUPOBAHUIO.

5. llpuBeaute npuUMepbl OpraHU3alMd KOHTPOJISI W YIOPABIEHUS TEXHOJOTHYECKUM
IIPOLIECCOM.

6. Kakue TtpeOGoBaHMs, 00ecreyMBAIONINE SKOJOTUYECKYIO O€30MacHOCTh, BKIIOUAIOT B
TEXHOJIOTUYECKUHN perjlaMeHT?

7. IlpuBenurte mNpuUMepbl HOPMATHUBHBIX M HOPMAaTHUBHO-METOJUYECKUX JIOKYMEHTOB,
PETIaMEHTUPYIOUINX JeSITETbHOCTh TIPOMBIIUIEHHOTO MPEITPHUSTHSL.

8. CpencTBa HHIMBUYATbHON 3aIMTHI PAOOTHUKOB XMMHUYECKUX MPEITPUITHH.

9. CpencTBa MHAMBHUIYATBHOM 3aLIUTHI IPU pabOTE C HAHOMATEPHATIAMH.

10. OcHoBHBIE TPeOOBaHUs K KOHTPOJIIO KAYECTBA BBITYCKAEMO MPOTYKITHH.

11. Cioco6b1 00€3BpEKUBAHMS OTXOIOB Ha MPEITPHUATHSX.

12. JleficTBus MPOU3BOJICTBEHHOI'O [IEPCOHANA TPU BOBHUKHOBEHUM aBAPUNHBIX CUTYAIUH.

[lonHbI nNepedeHb OLIEHOYHBIX CpPEACTB NPUBEACH B BHUJAE OTICIBHOIO JOKYMEHTa,
SIBJISTFOIIETOCS] HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI.
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3adeT ¢ OLUEHKOW MO MPAKTUKE BKJIIOYAET 2 KOHTPOJIbHBIX BOIPOCA, KaXAbIH M3 KOTOPBIX
OLIEHUBAETCSI MaKCUMaJIbHO B 20 6asioB.
[Tpumep Ounera k 3a4eTy C OLEHKOI:

MuHuCTEepCTBO HAYKH M Bbiciero oopasopanusi P@®
«Ymeepoicoaion = = -
. Poccuiickuit XMMHKO-TEXHOJIOTHYeCKHil
3aB. kadenpoit HMHT
(TlomiHocTy, Hassanme kadeaps) yHuBepcuretr umenu /.. MenpesieeBa
Kadeapa HanomaTepuaJioB H HAHOTEXHOJIOTHH
(Mommacs) (UL O. Dammms) «IIpou3sBoacTBeHHAas] MPAKTHKA: MPAKTHKA 110 MOJIy4YeHHIO
« » 202 npodeccHoHATBHBIX YMEHHH U ONbITA NPodecCHOHAIBLHOMT
— - JesITeIbHOCTH»
buaer Ne 1

1. CprKTypa TCXHOJJIOI'MYCCKOIr'o pCrilaMCHTa IIPOU3BOACTBA HAHOMATCPHUAJIOB.

2. CpeI[CTBa HHHHBHHyaHBHOﬁ 3alIUThI IIPU pa60Te C HaHOMaTCpHuajlaMu.

9. YA EBHO-METOJUYECKOE OBECIIEYEHUE ITPAKTUKH

9.1. Pekomenayemas iureparypa
A. Ocnosenasa r1umepamypa

1. Opros E.B. Hanomarepuansl u HaHOCTPYKTYphL. - M.: PXTVY um. JI.1. Menneneena —
2010, 1.1 -124c.,1.2—- 148 C.

2. IOpros E.B., Koponesa M.1O. IIporecchl nony4eHnss HAHOYACTHI] 1 HAHOMATEPUAIOB. —
M.: PXTY um. JI.U.Menneneesa - 2010, - 152 ¢

3. la6anoBa H.A., Capkucos I1.Jl. 30mb-rens TexHomoruu. HanoaucnepcHbli KpeMHE3eM -
M. : BUHOM. Jla6opartopus 3nanuit, 2012. - 328 c.

4. Ocumnuuk B.C., Koctpomuna H.B., Onuxosa FO.B. Texnonorus nonydeHust IoJTuMEPHBIX
HaHOKOMIIO3UTOB [ DIEKTPOHHBIN pecypc] : yueOHo-meToaudeckoe nocooue. - M. : PXTY um. JI.1.
Menneneena, 2011. — 43 c.

b. /lononnumensvnan tumepamypa

1. Crapoctun B.B. Marepuaiibl 1 METOIbI HAHOTEXHOJIOTHI: yueOHOe Tocodue, 2-e 3., M.:
BUHOM. Jla6opatopus 3Hanwuii, 2010, 431 c.

2. PeoxonkoB JI.1., Jlesuna B.B., [I3un3urypu 3.JI. Hanomarepuainsl: yueoHOe mocodue, 2-¢
u3z., M.: BUHOM. Jla6opaTopus 3nanmii, 2010, 365 c.

3. TenepaioB M.b. OcHOBHBIE TPOIECCHl KPHUOXUMUYECKOW HAHOTEXHOJOTHUU. Teopus u
MeToibl pacuera [Tekct] : yueoHoe nocodbue - CIIO. : Ilpodeccus, 2010. - 348 c.

4. Ponnyrun B.M. ®uzukoxumust noBepxHoctu. — M.: ]I Uutennekt, 2011. — 568 c.

5. IOptoB E.B., CeprioBa A.A. Ckanupyromias 30H10Bass MUKPOCKOMHS JJII UCCIICIOBaHUS
CBOMCTB HaHOMartepuaiaoB. - M.:PXTY um. [[.11. Menaeneera, 2010.-148 c.

6. lN'opamenko H.T'., Ilerpoa O.b., CtenanoBa U.B. MeTonbl uccienoBanus MarepuaioB
AJNIEKTPOHHON TEXHUKH M HAHOMATEpUAIOB [DIEKTPOHHBIA pecypc]| : yueOHOe mocodbme - M. :
PXTY um. I.1. Menaeneena, 2012. - 93 c.
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9.2. PexomeHyeMble HCTOYHUKH HAYYHO-TeXHUYeCKOM nHGopMannu

Hay4Ho-TexHHYecKue KypHabl:
1. XKypnan «Ycnexu XAMUW, ISSN: 0042-1308 (nmevarHas BEpCHUs)
ISSN: 1817-5651 (anmextponnas Bepcus), https://www.uspkhim.ru
Kypnan «Poccuiickue HanorexHosmorun», ISSN 1992-7223
Kypnan «Hanounnycrpus», ISSN 1993-8578
Kypnan «Komnonanslii xxypran», ISSN 0023-2912
Kypnan «Kypnan Heopranuueckoit xumumn», ISSN 0044-457X
Kypuan «MemOpanbl 1 MeMOpanHbie TexHomorum» ISSN 2218-1172
Kypnan «Xumuueckas texHosnorus», ISSN 1684-5811

Nonbkwb

Pecypcwl naopMaImoHHO—TeIeKOMMYHUKAIIMOHHOM ceTn MHTepHeT:
Hayunas snextponnas Oubnuoreka www.sciencedirect.com.
baza nannsix Pocnarenta www.fips.ru

[TaTentHas 6a3a nanHbIx http://ep.espacenet.com

ba3za nannpIx Hay4dHBIX cTaTei http://elibrary.ru

Pecypcot ELSEVIER: https://www.sciencedirect.com

Pecypcot Springer: http://www.springer.com/gp/products/journals

AP e

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT A, UCTIOJIb3YEMBIX
B OBPA30BATEJIbBHOM ITPOLLECCE

HNnpopMaimoHHy0 NONJEPKKY M3yUeHHs] AUCUUIUIMHBI ocyuiecTiser WHpopmanmonHo-
oubnuoreunsiii eHTp (UBL]) PXTY um. JI.1. MenneneeBa, KOTOphIi o0ecriedyrBacT 00yJarOIIMXCs
OCHOBHOM y4eOHOH, y4eOHO-METOJMYECKOM ¥ Hay4dHOW JIUTEpaTypoi, HEOOXOAUMOUN s
OopraHu3anyyd 00pa30BaTeNbHOTO Iporecca 1Mo auciuiuimHe. OOmuii 00beM MHOT00TPacIeBOTO
¢donma UBI] Ha 01.01.2022 cocraBnsier 1 719 785 ak3.

®oun UBIl pacnonaraer yueOHON, y4yeOHO-METOAMYECKOW U HAYYHO-TEXHHUYECKOU
TuTepaTypord B (opMe MedYaTHBIX M AJIEKTPOHHBIX HM3JaHHUN, a TAKKe BKIOYAET O(UIIMAIBHEIC,
CIpaBOYHO-OMOMMOrpauuecKkue,  CHeNHaTN3UPOBAHHBIE  OTCUECTBEHHBIE U 3apyOeKHbBIE
nepuoanyeckue u nHpopmarmonnsie n3nanus. MBIl obecneunBaer gocTymn K mpodecCHOHATbHBIM
0a3aM JaHHBIX, THPOPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CUCTEMaM.

Kaxnapiii oOyvaromuiicss obecriedeH CBOOOIHBIM JOCTYIOM M3 JIFOOOW TOYKH, B KOTOPOWA
UMeeTcs JOCTYI K ceTd VHTEepHET U K 31eKTpoHHO-O0ubmmoTeuHoii cucreme (ObC) YHuBepcurera,
KOTOpasi COJCPKUT Pa3IMYHbIC U3AaHUS 10 OCHOBHBIM M3Y4a€MbIM JUCIUILUIMHAM U C(OPMUPOBAHA
0 COTJIACOBAHUIO C MPaBOOOIAAATESIMU YIeOHOM U y4eOHO-METOIMIECKON JIUTEPATYPHI.

Hus  Ooilee  TOMHOTO HW  OMNEPAaTUBHOTO  CIPABOYHO-OMOMMOrpaduyeckoro o
nHpopmarmonHoro obcmyxkuBanusi B WBI[ peamm3zoBaHa TexHONOTUS DJIEKTPOHHON JOCTaBKU
JOKYMEHTOB.

[TonHbIii IepeueHb IEKTPOHHBIX HH()POPMALIMOHHBIX PECYPCOB, UCMOIB3YyEMBIX B MPOIIECCE
oOyueHUsl, IPE/ICTaBJICH B OCHOBHOW 00pa30BaTeIbHON IpOTrpamMme.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITIPAKTUKH

B cooTBeTcTBUY C y4eOHBIM IUTAHOM MPAKTUKA TPOBOIUTCS B (POPME MPAKTUICCKUX 3aHSATHIHA
U CaMOCTOSITENIbHOW pabOThl CTYAEHTAa C HWCHOJB30BAHUEM MAaTEPUAbHO-TEXHUUYECKOW 0a3bl
[Ipenmpusarus u YHUBEpCUTETA.

11.1. O6opynoBanue, Heo0X0AMMOe B 00pa3oBaTeIbLHOM NpoLecce:

Hayunbie naboparopuu, CHa0XXEHHBIE JIAOOPAaTOPHON MeOEeINblo, BBITSKHBIMU IIKadamu,
XUMHUYECKOW TMOCY0M, peakTHBaMH, HEOOXOJIUMBIM O0IeTa00paTOPHBIM 000pYIOBaHUEM (BECHI
aHaJIMTUYECKHUe, CYHIMJIbHbIE IIKadbl, BaKyyM-CyIIWIbHbIE IIKadbl, KoJOOHArpeBaresu,
POTAIlMOHHbIE MCIIAPUTENIN, TEPMOCTAThl, NIeun My(QelbHble, LHEHTPU(PYrH, MarHUTHbIE MEIIAJIKH,
yIIbTPa3ByKOBbIE TOMOT€HHU3aTOpbl, pPH-METpbl, KOHAYKTOMETPBI) U CHELHATU3UPOBAHHBIM
o0opynoBaHMEM JJisi pa3pabOTKH, CHHTE3a M HCCIIEJOBAHMUS CBOMCTB HAHOMAaTepUAIOB U
HAaHOCTPYKTYPHUPOBAaHHBIX CHCTEM, B TOM UHUCIIE MIJIaHETapHAs MUKPOMEJIbHUIIA, CIEKTPOPOTOMETP B
Y® u BumuMoi 00y1acT, CHHXPOHHBIA TEPMUYECKUN aHAIM3aTOp, aHAIU3aTOp pa3Mepa U J3eTa-
MOTEHLMAJa YaCTHULl, aHAJIU3aTOP CTAOMJIBHOCTU JHUCIEPCHBIX CUCTEM, POTALIMOHHBINA BUCKO3UMETP
(peomeTp).

bubnuoreka, numeromias paboune MecTa, OCHAIIEHHbIE KOMIBIOTEPAMH C JIOCTYIIOM K Oa3am
JAHHBIX U BBIX0JI0OM B VIHTEpHET.

11.2. YueOHO-HATJIsIAHBIE IOCOOMS:
IIpumepsl oTueToB cTyAeHTOB o npaktuke «IIpousBoicTBeHHas npakTuka: [IpakTuka no
MOJTyYEHHIO POPECCHOHAIBHBIX YMEHUI U ONbITa NPO(PECCUOHATIBHON AESITETbHOCTH.

11.3. Komnbotepbl, HHGOPMALNOHHO-TEJIeKOMMYHUKALMOHHbIE C€TH, alllIapATHO-
NporpaMMHbIe H ayJAM0BU3yaJIbHbIE CPeICTBa:
[lepeuenr o0opymoBaHus 11 OOECIEUYEHUs TPAKTUKH BKIIOYACT KOMIBIOTEPHI U
OPI'TEXHHKY, PaCIOJIO’KEHHBIE Ha Kadeape HAaHOMATEePHAJIOB U HAHOTEXHOJIOTUU

11.4. IleyaTHbIe U YJIEKTPOHHBIE 00pa3oBaTe/IbHbIe 1 HH(POPMALMOHHBbIE PeCcypPChI:
[lewatHbie oOpa3oBaTenbHbIE W HMH(DOPMALMOHHBIE PECYPChl: Y4eOHBIE TOCOOHUS TIO

JTUCHIUIUTMHAM KadeIpbl; MHCTPYKIIMK K HAyYHBIM ITpUOOpam.

11.5. IlepeyeHb JULEH3NOHHOT0 POTPAMMHOI0 00ecredeHu st

PexBu3uThI Cpok oKOHYaHUSs
HaumenoBanue Konngectso .
New/n IPOrpaMMHOTO TPOAYKTa Aorosopa JUTICH3UH FICHCTBIA
porp POLYK MTOCTAaBKHU ! JIUIICH3UH
WINDOWS 8.1 Kontpakt Ne 62- -
1 Professional Get Genuine 642A/2013 6eccpodHo

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt Ne 28-
ShrdSvr ALNG SubsVL 355A/2020 ot

OLV NL 1Mth Acdmc 26.05.2020 12 MecsIes ¢
’ Stdnt STUUseBnft B BO3MOKHOCTBIO
POICHUS
[TpunosxeHus B cocTaBe JIULEH3UN
IIOIIUCKU:
Outlook
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OneDrive

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

3 .

Microsoft Office KonTpakt Ne 28-
Professional Plus 2019 35DA/2020 ot
B cocrase: 26.05.2020

Word
Excel
Power Point -
Outlook
OneNote
Access
Publisher
InfoPath

12 Mecs1eB ¢
BO3MOXHOCTBIO
MPOJICHUS
JIULEH3UN

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUS ITPAKTUKHU

HaumeHnoBanue OcHOBHBIE MOKA3aTEeJIH OIEHKH DopMbI U METOABI
pa3ieJioB KOHTPOJISI U OLIEHKH
Paznen 1. 3Haem:
O3HaKOMHUTEIbHBIA — moaxodel K opragmsauuu u | OleHka 3a oT4eT o
MJIaHUPOBAHUIO HAYYHO- | IPOXOKACHUH
HCCIICIOBATEIbCKOM  pa0OThI, OIMBITHO- | MPAKTHKU

KOHCTPYKTOPCKOM W MPOU3BOACTBEHHOM
JEeSITETLHOCTU MO0 TPOQIIII0 MPOTPaMMBbI

OakanaBpuata
ymeem:

—  BBINOJIHATH TIOUCK,
00paboTKy, aHAJM3 M CHUCTEMATH3AIHIO
HAYYHO-TEXHUYCCKOU UHpOpMAIUH,
OCYILIECTBIISITh BBIOOP METOIMK U CPE/CTB
pereHus 3ajady, MOCTaBJICHHBIX
IpOrpaMMON TPaKTUKH;
enadeem:

— [pHeMamu pa3paboTku

IIJIaHOB u Imporpamm MMPOBCACHU S
TCXHHUYCCKHX pa3pa60TOK U UCIIBITAHUM.

Paznean 2. 3Haem.
Boinosnenue — TMOAXOABl K OpraHu3aluu |
MPOU3BOJICTBEHHOM MJIaHUPOBAHUIO Hay4HO-
MPaKTHKHA HCCIICIOBATEIbCKOM  pabOThI, OIBITHO-

KOHCTPYKTOPCKOW H TPOU3BOJCTBEHHOMN
JESITETLHOCTU MO TPOQIIII0 MPOTrPaMMBbI
OaxanaBpuara
ymeem:

—  BBINIOJIHATH TIOUCK,

Omenka 3a OTYET O
MIPOXOXKICHUHU
MIPAaKTUKU
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00paboTKy, aHajdM3 M CHCTEMATHU3AIUIO

Hay4YHO-TEXHUYECKON uH(popMaImH,
OCYILIECTBIISITH BBIOOP METOAMK U CPE/CTB
pelieHus 3ajad, MIOCTaBJICHHBIX
MPOrpaMMOi MPaKTUKU;
enadeem:

— TpueMamu pa3paboTKu

IUIAHOB ¥ IIpOrpamMM  IIPOBEIEHUS
TEXHUYECKUX Pa3pabOTOK U UCIIBITAaHUM.

Pa3pgen 3.
3aKII0YUTEeIbHBII

3Haem:

— TMOAXOAbl K OpraHu3aluud |
IJTAaHUPOBAHUIO Hay4HO-
UCCIIEZIOBATEILCKONH  pabOThI,  OIBITHO-
KOHCTPYKTOPCKOM W MPOU3BOACTBEHHOM
JESITeTbHOCTU 0 MPOQUII0 MPOTrpaMMbl

OakanaBpuata
ymeem:

—  BBINOJIHATH TIOUCK,
00paboTKy, aHAJM3 M CHUCTEMATH3AIHIO
HAYYHO-TEX HUYCCKOU UHpOpMAIUH,
OCYILIECTBIISITh BBIOOP METOAMK U CPE/CTB
pereHus 3ajady, MOCTaBJICHHBIX
IPOrpaMMON TPaKTHKH;
enadeem:

— [pHeMamu pa3paboTku

IIJIaHOB nu Imporpamm IMPOBCACHU
TCXHHUYCCKHX pa3pa60TOK U UCIIBITAHUM.

Pe3ynbTaThl MTOrOBOIO
ompoca  (3auer 1o
MIPaKTHKE)
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13. OCOBEHHOCTHU OPTAHU3AIIUU OBPA3OBATEJIBHOT'O TPOLECCA JJIsA
NHBAJIMA0B U JINI C OTPAHUYEHHBIMU BO3MOXHOCTAMMU 310POBbS

OO0y4eHre HHBAIH/IOB | JIUI] C OTPAaHHYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBBS OCYILIECTBIISIETCS
B COOTBETCTBHH C:

— [MopsinkomM opraHu3anmuy W OCYIISCTBIEHHS O00pa30BaTEIbHON JAEATEIBHOCTH 10
oOpa3oBareibHBIM IpOrpaMMaM — IMporpaMMmaM OakanaBpuaTa, IporpaMMmMaM CIElHaIuTeTa,
nporpammam maructpatypsl ([Ipukaz MunoOpaayku PD ot 05.04.2017 Ne 301);

— [TomocxkxeHneM O TOpSAKE OpraHU3allMd M OCYHIECTBICHUS 00pa30BaTEIbHOMN
JeSTeTPHOCTH 1O 00pa30BaTeNbHBIM TMPOTPAaMMaM BBICIIEr0 OOpa30BaHUS — MPOrpaMMam
OakanmaBpuara, MporpaMMaM  CIEUUAIWTETa, MOporpamMmmMaMm  Marucrparypsl B PXTVY
nM. /I . MeHnneneeBa, npuHATBIM pemeHneM YueHoro coBera PXTY um. .M. MeHnneneesa
ot 30.10.2019, mnporoxkon Ne 3, BBeAeHHbIM B JeiicTBUE TmpukazoMm pektopa PXTY
um. JI.1. MenneneeBa ot 14.11.2019 Ne 646A;

— [TomosxkxeHneM O TPaAKTUYECKOH MMOATOTOBKE OOyYaromuxcsi B  (eaepalbHOM
rOCyJlapCTBEHHOM  OIO/DKETHOM  OOpa30BaTeNbHOM  YYPEXKIECHHUH  BBICIIETO  OOpa3oBaHUs
«Poccuiickuil XMMHUKO-TEXHOJOTMYECKU yHuBepcuteT umeHun .M. MenneneeBa», NTPUHATBHIM
peuienueMm YueHoro coera PXTY wum. JI.W. Menaeneera ot 25.11.2020, nporokonm Ne 4,
BBEJICHHBIM B jeiicTBue npukazoM pekropa PXTY um. JI.U. Menaeneesa ot 26.11.2020 Ne 117 O/;

- MeToauueckuMu peKOMEHIAaUsIMHU 10 OpraHM3aldyd 00pa30BaTENBHOTO Ipolecca
JU1 00Y4€HHUs] UHBAJIM/IOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI B 00pa30BaTENIbHbIX
OpraHM3alMAX BBICIIETO OOPa30BaHHUs, B TOM YHCIE OCHAIlEHHOCTH OOpa30BaTENILHOTO Ipoliecca

(yTBepxaeHbI 3amecTuTesieM Munuctpa obpazoBanus u Hayku PO A.A. Knumosesim ot 08.04.2014
Ne AK-44/058H).
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JlonoiHeHHs1 ¥ U3MeHeHUsI K padoyeii mporpaMmMe NpaKkTHKH

«IIpousBoacreeHHas npakTuka: IlpakTinka no mosyuyeHuro npogeccuoHAIbLHbIX YMEHUH U
OnbITA NPOo(decCHOHATLHOM AesITeIbHOCTH
OCHOBHOI1 00pa30oBaTeIbHOI MPOrPaMMBbI
28.03.03 HaHnomaTepuaiibl

KO 1 HAMMCHOBAHHUE HAIIPABJICHUS ITIOATOTOBKHA (CHCLII/IaJ'ILHOCTI/I)

«XHUMH4UecKasi TEXHOJIOT U HAHOMAaTECPHUAJIOB»
HanMenoBanune OOIT

®dopma oOydeHHsI: OUHas

Howmep
OcHOBaHUE BHECEHUSA
W3MEHEHUs/ Coneprxanue JOTOJTHEHHSI/ M3MEHEHUS
N3MEHEHUS/ MOIIOTHEHUS
JIOTIOJTHEHUSA
MIPOTOKOJT 3aceIaHusl Y 4eHOTO
1. coBeTra Ne oT
« » 20 T
MIPOTOKOJI 3acCeIaHusl Y 4EHOTO
coBeTra Ne oT
« » 20 1.
MIPOTOKOJI 3acelaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 T
MIPOTOKOJI 3acelaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 1.
MIPOTOKOJI 3aceIaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 1.
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MuHKMCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®@enepanun
(penepasbHOE roCyIapCTBEHHOE OIOKETHOE 00pPa30BaTe/IbHOE YUpeKICHUe
BbICIIIET0 00pa30BaHUA
«Poccuiicknii XMuMHKO-TEXHOJOTMYEeCKMH YHUBEPCUTET
umenu /I.. MenaeseeBa

«YTBEPXKIAIO»

N.o. mpopekTopa 1o yueOHoM paboTte

C.H. ®unaros
« » 2022 r.

PABOYASA IPOT'PAMMA

«ITPOU3BBOACTBEHHAS TPAKTUKA:
HAYYHO-UCCJIEJOBATEJIBCKAS PABOTA»

HanpasJyieHue NOArOTOBKHU 28.03.03 Hanomarepuajabl

IMpoduias moAroTOBKU — « XMMHYECKAS TEXHOJIOIMSI HAHOMATEPHUAJIOB)

KBanmuduxanus «dakajaaBp»

PACCMOTPEHO U OAOBPEHO
Ha 3aceIaHud MeToqnuecko KOMUCCUH
PXTY uwm. JI.1. MenaeneeBa
«25» mas 2022 .

[Ipencenarens H.A. Maxkapos

MockBa 2022



IIporpamma cocrasieHa:

JOLEHTOM KadeIpbl HAHOMaTEpUAIOB M HAHOTEXHOJIOTUH K.X.H. 101 MypamoBoit H.M.

[Iporpamma paccMoTpeHa u onxoOpeHa Ha 3aceqaHud Kadeapbl HaHOMATEpUAIOB H

HaHOTexHoJoruu «27» anpens 2022 r., mporokos Ne 18



1. HEJIb U 3AJIAYU ITPAKTUKH

[IporpaMmma  coctraBieHa B  COOTBeTCTBHM ¢  TpeOoBanusimu  DenepaabHOro
rocymapcTBeHHoro obpasosarenpHoro cragaapra (PI'OC BO) ans HampaBieHUs MOATOTOBKU
OakamaBpoB  28.03.03  Hanomamepuanvt  npobunb  «Xumuueckas  mexHOI02UU
Hanomamepuanoey, PEKOMEHJALUUIMH METOJAMYECKOW KOMHUCCUU WU HAKOIUICHHBIM OIBITOM
MPOBEACHUS TPAKTUK Kadeapold HaHOMarepuaioB H HaHoTexHosormu PXTY wum. JI.U.
Menpeneesa.

[Iporpamma mpaxktuku «llpouzeoocmeennas npaKkmuka: HAYYHO-UCCAEO08AMENbCKAA
paboma» (b2.B.02(H)) otHocutcs k Onmoky aucummuinH «lIpaktuku» (b2) u paccunrtana Ha
n3ydeHue B 7 ceMecTpe 00ydeHUsI.

[TporpamMma mpezmnonaraer, 4To 00y4JarONUECs UMEIOT TEOPETHUECKYIO M MPAKTUIECKYIO
MOJATOTOBKY B 00JMacTH  (PU3MKO-XMMUYECKMX CBOMCTB M XHMHUYECKOW TEXHOJIOTUU
HaHOMaTEePHAJIOB.

Hear mnpaktukun — GOpMUPOBAHHME YHHUBEPCAIBHBIX U MPOQPECCHOHANBHBIX
KOMIIETSHIINA U MPUOOpPETeHNEe HABBIKOB B 00J1aCTH XMMHUYECKON TEXHOJIOTHH HAaHOMATEePHAIIOB
MOCPEACTBOM IUIAHUPOBAHMS U OCYIIIECTBIICHUS IKCIIEPUMEHTAIbHON e TEIbHOCTH.

3agayd NPaKTHKU: MPUOOPETCHHE HABBIKOB IJIAHHUPOBAHUS WM BBHITIOJHEHHS HAyYHO-
HCCIIEIOBATENbCKOM  paboThl; 00paboTKa, HWHTEpPHpETalus ¢ MPEACTaBICHHE HAYYHBIX
PE3YNIbTAaTOB; TOJTOTOBKA K BHIMIOJHEHHIO BBITYCKHON KBATH(PUKAITMOHHON paOOTHI.

KonTponr ycmeBaeMocTH CTYAGHTOB BEAETCS [0 TMPUHATOM B YHHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

PaGouas mporpamMma npakTUKH MOKET OBITh peaii30BaHa C MPUMEHEHUEM AIIEKTPOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTHIA U JIEKTPOHHOTO 00yUYEHUS TIOTHOCTHIO MU YaCTUYHO.

2. TPEBOBAHUA K PE3YJBTATAM OCBOEHUS ITPAKTUKH
[IpoBenenue MNpakTHUKU TMPH IOATOTOBKE OakalaBpoB IO HampasieHuto 28.03.03
Hanomamepuanvl, TpoduiIs «Xumuueckas mexHONO02Us HAHOMAMEPUANO8) CIOCOOCTBYET

(GhOPMUPOBAHUIO CIEAYIONINX KOMIETEHIIHI M HHINKATOPOB UX JIOCTHKEHHSA:

YHI/IBepcaJIBHLIe KOMIICTCHIUHA U MHIUKATOPLI UX TOCTHXKCHUA

HaunmenoBanue
Kon n HaumMeHoBaHre HHIUKATOpa
KaTeropuu (rpymnisl) Kon u HanmenoBanune YK
noctkenus YK
VK
CucreMHOC U YK-1 Cnocoben YK-1.1 3HaeT MeTOABI IOMCKA,
KPUTHYECKOE OCYIIECTBIISATD MOUCK, KPUTHYECKOTO aHaJIM3a U CHHTE3a
MBIIIICHUE KPUTHYECKHI aHATN3 U nH(pOpMaLIUY, TPUMEHEHUS
CHUHTE3 HH(POPMAIIHH, CHCTEMHOTO ITOX0/1a, OCHOBAaHHOTO Ha
MPUMEHSTHh CUCTEMHBIN Hay4HOM MHUPOBO33PEHHUH NMPU
MOAXOJ IJIsl PEIICHHUS perieHuu 3a1a4 npoheccuoHaIbHON
MOCTaBJICHHBIX 3aJ1a4 NEeATeIbHOCTH

YK-1.2 Vmeer aHanu3upoBarh 3aj1ady,
BBIJIETISIS €€ 0A30BbIE COCTABIISAIOIINE

YK-1.3 YMmeeT HaxX0OuTh U
KPUTUYECKH aHATN3UPOBATh
nH(pOopMaIno, HEOOXOTUMYIO IS
peH_IeHI/ISI HOCTaBHeHHOI\/'I 3aJaun




YK-1.4 Ymeer onpenenarts u
OLICHMBATh BAPUAHTHI BO3MOIKHBIX
peLIEeHNH 3a/1a9n

YK-1.5 Bnaneet HaBeIKaMU
paCCMOTpeHI/IH BO3MOXHBIX BapI/IaHTOB
peleHus 3a/1auu, OIICHUBAHUS UX
JOCTOUHCTBA U HEAOCTATKHU

Pazpabotka u
peau3arys mpoeKTOB

YK-2 CniocobeH onpenensith
KpYT 3aJ71a4 B paMKax
IIOCTaBJIICHHOH IIEJIU U
BBIOMpATh ONTUMAIIbHBIE
CIOCOOBI KX PEIICHHUS,
UCXOJs U3 NECUCTBYIOLINX
IIPABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U
OTpaHUYECHUI

YK-2.1 3Haet npaBoBbI€ HOPMBI,
PETYIMPYIOLIHAE OTHOLIEHUE YEIOBEKA
K YEJIOBEKY, 00IECTBY, OKpY Karolei
cpene

YK-2.2 Ymeer BoIOpaTh
COOTBETCTBYIONIYIO IIOCTAHOBKE 33/1a41
CTpATETHIO MPH SKCIIEPUMEHTATLHOM
MIOMCKE ONTUMAJIBHBIX YCIOBUH

YK-2.3 Brnaneer HaBpikamMu BbIOOpa
METOAAa OIITUMHU3AIINN CIIOKHBIX
MIPOIIECCOB B paMKaX IMOCTaBICHHON
neian

KommyHnukanus

YK-4 Criocoben
OCYIIECTBIISATh JAEIOBYIO
KOMMYHUKAIUIO B YCTHON U
MMCbMEHHOU (popMax Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu u
WHOCTPaHHOM(BIX) SI3bIKE(aX)

YK-4.2 3HaeT OCHOBHBIE IPUEMBI U
MeToAbl pehepupOBaHUS U
AHHOTHPOBAHUS JINTEPATYPHI 110
CIELUAIBbHOCTH, IPUEMBI pabOTHI C
OPUTMHAJIBHOM JINTEPATYpOil 11O
CIeLUAIbHOCTH

YK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO
JICKCUKY, B TOM YHCJIE, OOIECHAYIH YO
U CHEIHATBHYIO TEPMUHOJIOTHIO,
HEOOXOUMYIO JIJIS PEIICHUS
CTaH/IAPTHBIX KOMMYHHKATHBHBIX
3ama4

YK-4.4 YMmeeT Ucnoab30BaTh
MH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIC
TEXHOJIOTUH MPU TIOUCKE HEOOXO0TUMOA
MH(OPMAIIMY B TIPOIECCE PEIICHHUS
CTaH/IAPTHBIX KOMMYHHKATHBHBIX
3aJ1a4 Ha TOCYJIaPCTBCHHOM U
WHOCTPAHHOM SI3BIKAX

YK-4.5 Ymeer paboTats ¢
OPUTMHAJIBHOM JIUTEPATYpOil 11O
CHELMAIIBHOCTH CO CI0BAPEM

YK-4.9 Braneetr ocHOBHOI
HWHOSI3BIYHON TEPMUHOJIOTUEH
CHEIUATBbHOCTH, OCHOBAMHU
pedepupoBaHus U AHHOTUPOBAHUS
JIUTEPaTypHI 1O CIEHUATBHOCTH

Camoopranu3zanus u
caMopa3BUTHE (B TOM
YHCIIe

YK-6 CriocobeH ynpaBisTh
CBOMM BpPCMCHCM,
BBICTPANBAaTh U

YK-6.3 YMmeeT mianupoBath M peiiaTh
3a/1au COOCTBEHHOTO
po(hecCHOHATBHOTO U IMYHOCTHOTO




3I0pOBbECOEPEIKEHHE)

peanu30BBIBaTh TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE
NPUHIUIIOB 00pa30BaHUs B
TE€YEHHUE BCEH )KU3HU

pa3BUTHUsA

YK-6.4 YMeeT KpUTHUUECKU OLICHUBATD
3¢ (HEeKTHBHOCTH UCTIOIB30BAHUS
BPEMEHHU U IPYTUX PECYPCOB MPHU
peH_IeHI/II/I IIOCTABJICHHBIX 3a1a4

YK-6.6 Bianeer npegocTaBieHHbIMU
BO3MOKHOCTSIMH ISl TPUOOPETEHUS
HOBBIX 3HAHWI U HABLEIKOB

be3omnacHocts
SKU3HENEATEIFHOCTH

YK-8 CriocobeH co3naBaTh 1
MOJJIEP’KUBATH B
MOBCETHEBHOM KU3HU U B
npodecCHOHAIbHON
NESTEIIbHOCTH Oe30macHbIe
YCIIOBUS KU3HEACSITEIbHOCTH
JUIsL COXpaHEHUs IPUPOJHOU
cpenbl, o0ecreueHus
YCTOMYHBOTO Pa3BUTHUSA
o01recTBa, B TOM YHCIIE IPU
yIrpo3€ U BO3HUKHOBEHUU
YpE3BBIYANHBIX CUTYyAIlUN U
BOCHHBIX KOH(DINKTOB

YK-8.2. 3Haer xapakTep BO3IEHCTBUSA
BpPEIHBIX M OMNACHBIX (DaKTOPOB Ha
YeJIOBEKA U MPUPOIHYIO CPEIy, METOIbI

3allUTBl OT HUX TMPUMEHHUTEIBHO K
chepe  cBoeil  mpodecCHOHATHLHOM
JESTEIbHOCTH

YK-8.3. Ymeer obecrieunBaTh
Oe3omacHble W/ KOM(POPTHBIE
YCIIOBUS TPy/a Ha paboueM MecTe, B
TOM YHCJIE C IOMOIIbIO CPECTB
3aIUThI, OCYIIECTBISATh ICUCTBUS T10
MPEIOTBPALIECHUIO YPE3BbIYAMHBIX
CUTyaLUil

YK-8.4. YMeeT BbISIBISATh U YCTPAHATH
pOOJIEMBI, CBSI3aHHBIC C HAPYIICHUSIMH
TEXHUKH O€30MacHOCTH Ha padouem
MecTe MPUMEHHUTEIBHO K cepe cBoei
npodeccHoHaIbHOM 1eSTEeNbHOCTH




Hpo«beccnonanbnble KOMIICTCHIUH M HHAUKATOPbI UX TOCTUKCHHUA

OcHoBaHue
3agaua } O6LEKT I OBIACTE Ko u Kon u naumenoBanue (mpodeccroHanbHBIN
npodeccroHanbHOM WHJIMKATOpa JOCTUKEHHUS CTaH/apT, aHAJIU3 OIIbITA)
3HaHUS HauMmeHoBanue [1K
JESITEIbHOCTH IIK O060011eHHbIE TPYAOBBIC
byHKIIHN
Tun 3aga4 npoecCHOHAILHOM 1eATEIbHOCTH: HAYYHO-HCCJIeI0BATEIbCKHI H PACYEeTHO-AHAJIMTHYECKUI
1. «cbop w®  aHamU3 | - OCHOBHBIE tunbl | [IK-1 Criocoben I1K-1.1 3HaeT ocHOBHBIE AHanu3 TpeGoBaHUN K
JAHHBIX O CYHIECTBYIOLIUX | HAHOMAaTEpPHAJIOB U | IPOTHO3UPOBATH BIMUSIHUE 3aKOHOMEPHOCTHU U po(hecCHOHATEHBIM
THTAX " MapKax | HAHOCHCTEM MUKpPO- U HaHO- MaciuTaba | IpUMEphl BIUSHUS MUKPO- | KOMIIETCHLIUSM,
HaHOMaTEPHAJIOB U | HEOPraHUYeCKOM Ha MEXaHUYECKHUE, ¥ HaHO- MaciTaba Ha PEABSIBISIEMBIM K
HaHOCHUCTEM, uX | (MeTaIn4ecKux u | ¢pu3nueckue, XUMUYECKUE U | MEXaHUYECKUE, BBIITYCKHUKAaM HalpaBJICHUS
CTPYKTYpE U CBOMCTBaxX | HEMETANIMYECKHX ) U | Apyrue CBOWCTBA BEIIECTB U | (U3UUECKUE, XUMUYECKUE U | TIOJTOTOBKH Ha PHIHKE
IIPUMEHUTEIBHO K | OpraHu4ecKoi MaTepHaoB JpyTHe CBOICTBA BEILIECTB U | TpyAa, 00001eHne
PEIICHUIO TIOCTABIEHHBIX | (MIOTMMEPHBIX, MaTepHaJoB 3apy0eKHOTO OMBITA,
3a/1ad C HMCIOJIb30BAHHUEM | YTIIEPOIHBIX) MPUPOJIBI, IIK-1.2 Ymeer IIPOBEICHMS KOHCYJIbTAalUN
0a3 JAHHBIX U | TBEpIbIE, KUJKHE, MPOTHO3UPOBATH BIUSHUE C BEIYIIUMH
JUTEPATYPHBIX resieoOpasHeble, MHKpO- M HaHO- Maciirtada | paboToAaTENAMH,
HMCTOYHHUKOB; a’pO30JIbHBIE, BKJIIOYAst Ha MEXaHUYECKHUE, 00BeIMHCHUSIMH
2. yyactue B paboTe | HAHOIUIEHKH u busnueckre, XAMHUECKUE U | paboToaaTeselt 0Tpaciu, B
TPYIIIIbI CIELUATUCTOB | HAHOCTPYKTYPUPOBAHHBIE JpyTHe CBOMCTBA BEIICCTB M | KOTOPOH BOCTPEOOBaHBI
npu BBIIIOJIHEHUH | TIOKPBITHS; MaTepHaJoOB BBIITYCKHUKH B PAMKax
OKCIECPUMEHTOB, - METOJbI UCCIICIOBAHUH, IIK-1.3 Biageer MmeTogaMu | HallpaBICHUS ITOATOTOBKU.
MPOBEJICHUIO PAcYeTOB W | UCIBITAHUMN, TUATHOCTUKHU U OLICHKH BIMAHUS MUKpo- U | IIpodeccrnonanbubii
obOpaboTke WX | KOHTPOJIS KauecTBa HaHO- MacmTaba Ha ctanaapt 26.006
pe3yabTaToOB [0 | HAHOMAaTEPHAJIOB, MEXaHUYECKUE, «Crenuanuct no
CO3/IaHHIO, MCCIIEIOBAHUIO | MOTY(hadpUKaTOB, (usnueckue, XuMuIeCcKue U | pazpaboTke
nu BLI60py 3aroTOBOK JeTajnei u Apyrue CBOMCTBA BEIIECTB U | HAHOCTPYKTYPUPOBAHHEIX
HaHOMaTEPHAJIOB U | U3JEeJIHI Ha UX OCHOBE, MaTepHaoB KOMITO3UIIMOHHBIX
HaHOCHUCTEM, OLICHKE | TBEPABIX, )KUJKHX, MaTepHaoBy,
AKCILTyaTallMOHHBIX resneoOpasHbIX U YTBEP>KJICHHBIN MPUKA30M
XapaKTEPUCTUK C | a3pO30JIbHBIX HAHOCHUCTEM, MuHucrepcTBa Tpyaa u




MIOMOIIBI0  KOMILJIEKCHOTO
aHaJIM3a  CTPYKTYpHl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JPYTHX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
3. cbop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCTIIEPHMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33JIaHHUIO.

MCTOABI JUarHOCTHUKHU U
aHaJIn3a HAHOJUCIICPCHBIX
HacCTull, HAHOIIJICHOK 1
HaHOCHCTEM.

COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eaeparuu oT
08.09.2015 No 604H.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKCHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITHNOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pHUKAUU — 6)

B: Hayuno-texnuueckas
pa3paboTka u
METOUYECKOE
COIIPOBOXKCHHE B 00JIACTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanMpUKAIIUU —
6)

[TpodeccrnonanbHbIi
cranzaapt 40.104
«CrenuanucT Mo
M3MEPEHUIO TapAMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAIIOB U
HAHOCTPYKTYpY,
YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUThI
Poccuiickoit @eaepanuu oT

7




«7» cents6ps 2015 .
Ne 593m.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHU I
napaMeTpoB U
Moau(HUKAIIITU CBOMCTB
HAHOMATEPHAIIOB U

HaHOCTPYKTYp (YPOBEHB
KBaJTM(pHUKAIUU — 6)

4. yuactue B pabote
TPYIIIBI CTELUATHNCTOB
npu BBIMIOJTHEHUH
HKCIIEPUMEHTOB,
MPOBEJICHUIO PAcyeToB HU
o0OpaboTke ux
pe3yNbTaToB 1o
CO3JIaHUIO, MCCIIEJOBAHUIO
u BEIOOPY
HAHOMAaTepPHAaJIOB "
HAHOCHCTEM, OLICHKE
IKCIUTyaTaI[MOHHBIX
XapaKTEPUCTHUK c
MOMOIIBI0  KOMILJIEKCHOTO
aHalM3a CTPYKTYphl H
(bU3UKO-MEXaHUYECKUX,
KOPPO3UOHHBIX U JIPYTUX
CBOMCTB, YCTOMYMBOCTH K
BHEITHUM BO3/IEHCTBUSM;

5. y4actue B
IIPOU3BOJICTBE
HaHOMaTEPHAJIOB u

HaHOCHCTEM C 3aJJaHHBIMU

- OCHOBHbIE TUIIBI
HAHOMAaTepPHAaJIOB u
HAHOCHUCTEM
HEOPraHUYEeCKOU
(MeTaTYecKux "
HEMETAJUTMYECKUX ) 151
OpraHNYeCKOu
(TONMMMEpHBIX,

YTIIEPOTHBIX ) TIPUPO/IBI,
TBEp/IbIC, KUJKHE,
reneo0OpasHebIe,
a’pO30JIbHBIE, BKITIOYAst
HAHOTLJICHKU u
HAaHOCTPYKTYPUPOBAHHBIE
MOKPBITHS;

- METOJABl  MCCIEOOBaHUMH,
UCIBITAaHUHN, TUATHOCTUKH U
KOHTPOJIA KadecTBa
HAaHOMAaTEpHaJIoB,
nony¢habpuKaToB,
3arOTOBOK nerajgeun u

W3Sl Ha HX OCHOBE,
TBEPJIbIX, JKUJIKHX,

MK-2 Cnocoben
IIPUMEHSATH HaBBbIKU
UCII0JIb30BAHUS IPUHIIUIIOB
Y METOJIMK KOMITJIEKCHBIX
HCCJIeIOBaHUM, UCIILITAHUM
Y JUArHOCTUKH
MaTepUAIIOB, U3JETUN U
IIPOLIECCOB UX
IPOM3BOJICTBA, 00PabOTKH
U MoJu(UKaLIUY, BKITIOYast
CTaHJapTHBIC U
cepTudHUKaIMOHHBIC
UCIIBITaHUS

IIK-2.1 3HaeT OCHOBHEBIC
MPUHIUIIBI 1 METOJIUKHI
KOMIIJIEKCHBIX
HCCJIEeIOBaHUM, HCIILITAaHUM
1 THATrHOCTUKH
MaTepUAIIOB, U3JETUN U
MPOIECCOB UX
IPOM3BOJICTBA, 00pabOTKH
1 MOJAU(UKAIINH, BKITIOYAs
CTaHJapTHbBIC U
cepTudHUKAIMOHHBIC
HCIIBITAHUS

IIK-2.2 YMeer npUMeHSAThH
HAaBBIKHA KOMILJICKCHBIX
HCCJICTOBAaHUM, NCIIBITAHUM
U JUArHOCTUKU
MaTepUalioB, U3JCTUN U
MPOLIECCOB UX
MIPOU3BOICTBA, 00PaAOOTKH
¥ MoIU(UKAIINY, BKITIOYast
CTaHJapTHHIC U
cepTudUKaIOHHBIC
HWCIBITAHHUSA

AHanu3 TpeGoBaHUN K
npo(hecCuOHATBEHBIM
KOMITCTEHIIHSIM,
PEIbSIBISEMBIM K
BBIITYCKHUKAM HalPaBJICHHS
MOJITOTOBKU Ha PHIHKE
Tpyna, 00001IeHe
3apy0eKHOTO OTBITA,
NIPOBE/ICHUST KOHCYIbTAIUN
C BEAYIIUMHU
paboToaaTensimMu,
00BeAMHCHUSIMH
paboTtoaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKaXx
HaIpaBJIEHUS TTOJITOTOBKH.
[TpodeccrnonanbHbIi
cra"zaapt 26.006
«CrenuanucT Mo
paspaboTke
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHajIoBy,




TEXHOJOTHYECKUMHU "
GYHKIIMOHATLHBIMHU
CBOMCTBaMH,
POCKTUPOBAHUT
BBICOKOTEXHOJIOTHUHBIX
NpOIIECCOB B COCTaBe
MEPBUYHOTO  TPOEKTHO-
TEXHOJIOTUYECKOTO  WJIH
HCCIIEIOBATEITLCKOTO
MIOJIpa3IeIICHUSI.

reneo0pa3HbIX u
a’pPO30JIbHBIX HAaHOCHCTEM,
METOJBI ~ TUATHOCTUKUA U
aHaJM3a HAHOJUCIEPCHBIX
YacTHIl, HAHOIUICHOK U
HAHOCHUCTEM;

- BCE BH/IBI
HCCIIEIOBATENHCKOTO,
KOHTPOJIBHOTO U
UCIBITATENIBHOTO
obopymoBaHus,
AHATUTUYECKOU
anmapaTypsl,
KOMITBIOTEPHOE
nporpaMMHoOe oOecrieueHue
JU1s1 00paboTKH
pE3yNIbTAaTOB U aHATN3a
MOJIyYEHHBIX JAHHBIX,
MOJICTTPOBAHUS TPOIIECCOB
CHUHTE3a B (PU3UKO-
XUMHUYECKUX CBOUCTB
HAaHOMAaTEPHAaJIOB.

IIK-2.3 Brmageer
OCHOBHBIMHM METOIaMHU
KOMILICKCHBIX
HCCJICTOBAaHUM, NCIIBITAHUM
U JUArHOCTUKU
MaTepUalioB, U3JCTUN U
MPOIIECCOB UX
MIPOU3BOICTBA, 00PaOOTKH
¥ MoIu(UKALINY, BKITIOYast
CTaHJapTHHIC U
cepTuUKaIOHHBIC
HCIBITAHHUSA

YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUThI
Poccuiickoit @eaeparuu oT
08.09.2015 No 604#.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKICHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pHUKAIUU — 6)

B: Hayuno-Texnuueckas
pa3paboTka u
METOIUYECKOE
COIPOBOXKCHHE B 00JIACTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBanupUKaIUU —
6)

[TpodeccrnonanbHbIi
crangapt 40.104
«CrenuanucT Mo
M3MEPEHUIO TapaAMETPOB U
Moau(UKAIIIU CBOMCTB
HAHOMATEPHAJIOB U
HAHOCTPYKTYpY,
YTBEPKICHHBIN IIPUKA30M
MuHucrepcTBa TpyJa u




COILIMAILHOM 3allIUTHI
Poccuiickoit denepanyu ot
«7» centsops 2015 .

Ne 593H.

C: CoBeplieHCTBOBaHUE
MPOIECCOB U3MEPEHUI
napaMeTpoB U
Moau(HUKAIIIU CBOMCTB
HAHOMATEPHAIIOB U

HaHOCTPYKTYp (YPOBEHB
KkBasuukanuu — 6)

6. cbop wu  aHaIMU3
JAHHBIX O CYIIECTBYIOLIUX
THTAX " MapKax
HaHOMaTEPHAJIOB u
HaHOCHUCTEM, ux
CTPYKTYpE H CBOWCTBax
IIPUMEHUTEIBHO K

PEIICHUI0 TIOCTABIEHHBIX
3a7a4 C HCIOJIb30BAaHHEM
0a3 JTAHHBIX u
JUTEPATyPHBIX
HUCTOYHUKOB;

7.  ywactue B pabore
TPYIIIIBI CHEINAIMCTOB
npu BBITTOJTHEHUN
IKCIIEPUMEHTOB,
NPOBEICHUIO PACYCTOB W
obOpaboTke ux
pe3yabTaToB o
CO3/IaHHIO, HCCIIETOBAHUIO
u BEIOOPY

- OCHOBHBIE TUIIBI
HAHOMAaTepPHAaJIOB u
HAHOCHUCTEM
HEOPraHUYeCKOU
(MeTaTYecKux "
HEMETAJUTMYECKUX ) 151
OpraHNYEeCKOU
(TONMMMEpHBIX,

YTIIEPOIHBIX ) TIPUPO/IBI,
TBEpJbIE, KUJIKHUE,
reneoOpasHebIe,
a’pO30JIbHBIE, BKJTIOYAst
HAHOTLJICHKU u

HaHOCTPYKTYPUPOBAHHBIE
TTOKPBITHS;

- IPOIIECCHI MOJTY4CHUS,
00paboTKu 1 MoauduKauu
HAHOMATEPHAJIOB, BKIIOYAs
HAHOCTPYKTYPHBIC TIICHKH
n HOKpBITI/ISI,
nosry(habpuKaToB,

ITK-3 Criocoben
MPUMEHSATH OCHOBHBIE THUIIbI
HaHOMaTEpHUAJIOB U
HAaHOCHUCTEM
HEOPraHUYECKOU 1
OpraHUYEeCKOU IIPUPOJBI,
BKJIFOYAsi HAHOIUIEHKHU U
HAaHOCTPYKTYPUPOBaHHbBIE
MOKPBITHS, BIAJIEET
HaBBIKAMU BBIOOPA TaKUX
MaTepHaJIoB JIs 3aJaHHBIX
YCIOBHUM 3KCILTyaTalllH C
y4eToM TpeOOBaHM
TE€XHOJOTUYHOCTH,
3KOHOMHUYHOCTH,
HaJIe)KHOCTH U
JIOJITOBEYHOCTH

ITK-3.1 3HaeT OCHOBHBIE
(U3UKO-XMUYECKHE,
9KCIUTyaTallMOHHBIC U
TEXHOJIOTUYECKUE
XapaKTePUCTHKH
HaHOCTPYKTYPHUPOBAHHBIX
MaTepruaJioB

IIK-3.2 YMeeT npuMeHsITh
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH JIJIsi cOopa u
aHaJln3a TEXHUYECKOMN
nHpopmaIuu mo
WHHOBAIIHOHHBIM
pa3paboTkaM B 00J1acTu
MOJTyYeHUS
HAHOCTPYKTYPUPOBAHHBIX
MaTepUajoB

IIK-3.3 Biageetr HaBBEIKaMu
Mo aupUITPOBAHUS
METOIUK U CIIOCO00B

AHanu3 TpeGoBaHUN K
npohecCuOHATBEHBIM
KOMITCTEHIIHSIM,
NPEIbSBISEMBIM K
BBIITYCKHUKAM HalPaBJICHHS
MOJITOTOBKU Ha PHIHKE
Tpyna, 00001eHne
3apy0eKHOTO OTBITA,
NIPOBE/ICHUST KOHCYIbTAINN
C BEAYIIUMHU
paboTonaTensimMu,
00BeAMHCHUSIMH
paboTojaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKaXx
HaIpaBJIEHUS TTOJITOTOBKH.

[IpodeccronanbHbrit
cranaapt 26.006
«Crenuanuct no
pa3paboTke

10




HaHOMAaTEePHAJIOB "
HAHOCHCTEM, OIICHKE
OKCILTyaTallHOHHBIX

XapaKTEPUCTHK c

MOMOIIBI0  KOMILJIEKCHOTO
aHaIM3a  CTPYKTYpBl W
(bU3UKO-MEXaHUYECKUX,
KOPPO3HOHHBIX W JPYTHX
CBOMCTB, YCTOMYMBOCTH K
BHEIITHUM BO3JICHCTBUSIM;
8. coop HAy4YHO-
TEXHUYECKON
UH(OPMALIUHU TI0 TEMATUKE
9KCIIEPHIMEHTOB TSt
COCTaBJICHUS 0030pOB,
OTYETOB W  HAy4YHBIX
nyonuKanuii, ydactue B
COCTaBJICHHH OTYETOB IIO
BBITTOJIHEHHOMY 33J[aHHUIO.

3arOTOBOK JeTaneu Hu
W3IeNUid Ha WX OCHOBE, a
TaKkKe TEXHOJIOTHYECKHE
MpoIecChl € y4acTHEM
HAaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpMaTI/IBHO-TeXHI/I‘-IeCKaSI
JIOKYMEHTAITUS U CHCTEMBI
cepTUHUKALIIH
HaHOMAaTEPHUAIOB U U3ACIIHI
Ha UX OCHOBE, TPOTOKOJIbI
X0J1a ¥ PE3yJIbTaTOB
SKCNIEPUMEHTOB,
JTIOKYMEHTAITUS 110 TEXHUKE
0C30IMacHOCTH U
0€e301acHOCTH
KNU3HCACATCIBbHOCTHU.

MOJTyYeHUSI, IS
o0ecrieueHns 3aIaHHBIX
CBOMCTB Marepuasia u
TEXHOJIOTHYECKHX
napamMeTpOB €ro MoJay4eHUs

HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuajoBy,
YTBEPKJICHHBIN TPUKA30M
Munucrepcersa Tpya u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AHAIUTUYECKOE
COIIPOBOXKACHHE
pa3paboTku
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UI[MOHHBIX
MaTepuaios (ypoBEHb
KBATH(UKAIIH — 6)

B: HayuHo-TexHMUYecKas
pa3paboTka u
METOUYECKOE
COTIPOBOXCHUE B 00J1aCTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAITUN —
6)

[Ipodeccronanbhbrit
cranaapt 40.104
«Crenuanuct no
U3MEPEHUIO TapaMeTpOB U
Mo (UK CBOKCTB
HAaHOMATEpPHAJIOB U
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HaHOCTPYKTYP»,
YTBEPKJICHHBIN TPUKA30M

Munucrepcersa Tpyia u
COLIMAJILHOM 3aIUTEI
Poccniickoit denepanuu ot
«T» centsops 2015 .

Ne 593m.

C: CoBepllleHCTBOBaHUE
IIPOLIECCOB U3MEPEHUN
apamMeTpoB U

Mo (UK CBOKCTB
HaHOMaTEpHaJIOB U

HAHOCTPYKTYDP (YpOBEHb
KBATH(UKAIIH — 6)

Tun 3aaa4 npoecCHOHAILHOM 1eATEJIbHOCTH: IPOU3BOACTBEHHBbIN M NNPOEKTHO-TEXHOJIOTHYeCKH I

9.  yuactue B
IPOM3BOJICTBE
HaHOMAaTepHaJIOB "
HAHOCHCTEM C 33JaHHBIMU
TEXHOJIOTUIECKUMHU "
(YHKUIMOHATHHBIMH
CBOMCTBaMH,
IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX
IpOIIECCOB B COCTaBe
NEPBUYHOTO  NPOEKTHO-
TEXHOJOTUYECKOTO  WIIH
UCCIIEI0BATEIBCKOTO
HOJpa3/eIeHus;

10. KOHTpONb KauecTBa
BBIITYCKaeMOM MPOIYKLIUH.

- BCe BU/IBI
HCCJIEIOBATEIHCKOTO,
KOHTPOJIBHOTO u
UCTIBITATEIFHOTO
o0opynoBaHus,
AHAITUTUYECKOU
anmnapatyphl,
KOMIIBIOTEPHOE
nporpamMmmMHoe oOecrieueHne
IS 00paboTku
pe3ynbTaToB M aHalu3a
MOJTyYEHHBIX TAHHBIX,
MOJIETTUPOBAHUS MPOLIECCOB
CUHTE3a u buzuko-
XUMHYECKHUX CBONCTB
HAHOMAaTEPHAJIOB;

- IPOIIECCHI MOJIYYEHHUS,

IIK-4 Cniocoben
OCYIIECTBIISATh BHIOOP U
[IpEABAPUTEIILHBIN pacyeT
OCHOBHBIX ITPOLIECCOB U
armnaparoB XMMUYECKOMN
TEXHOJIOTHH
HaHOMAaTepHaoB

IIK-4.1 3Haer TUIOBBIE
MPOLECCHl XUMHUYECKON
TEXHOJIOTHH,
COOTBETCTBYIOLIUE
anmapaTsl 1 METOABI UX
pacuera

IIK-4.2 YMmeer npoBOIUTH
IIpEABAPUTEIILHBIN pacyeT
OCHOBHBIX ITPOIIECCOB
XUMHYECKON TEXHOJIOTUH
HaHOMAaTEPHUaIOB

I1K-4.3 Biageet HaBBIKAMU
BBIOOpPA OCHOBHBIX
MPOIIECCOB U almapaToB
XAMHYECKON TEXHOJIOTHH
HAaHOMAaTePHAJIOB

AHanu3 TpeGoBaHUN K
po(hecCuOHATEHBIM
KOMITCTEHITHSIM,
PEIbSIBISIEMBIM K
BBIITYCKHUKAM HaIlPaBJICHHS
MOJTOTOBKU Ha PHIHKE
Tpyna, 06001eHne
3apy0eKHOTO OTBITA,
NIPOBE/ICHUS] KOHCYIbTAIUN
C BEAYIIUMH
paboTonaTensimMu,
00BeAMHCHUSIMH
paboToaaTeneit oTpaciu, B
KOTOPO# BOCTpeOOBaHBI
BBIITYCKHUKHU B paMKaXx
HaIpPaBIIEHUS TTOJITOTOBKH.
ITpodeccrnonanbHbIi
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00paboTku U MOIUpUKAIIUN
HaHOMAaTEPHAJIOB, BKJIIOYAs
HAHOCTPYKTYPHBIC TUJICHKH
n MTOKPBITHSI,
nony¢habpuKaToB,
3arOTOBOK neTajgeun u
U3AeIuii Ha WX OCHOBE, a
TaKKe TEXHOJIOTMYCCKUE
OpOIECChl C  ydacTHUeM
HaHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOpPMaTUBHO-TEXHUYECKas
JOKYMEHTAIUSI U CHCTEMBI
cepTuduKaIuu
HaHOMATEPHUAJIOB U U3AEIIHI
Ha UX OCHOBE, TPOTOKOJIBI
X0J1a ¥ pe3yJIbTaToOB
AKCTICPUMEHTOB,
JOKYMEHTAITUs TI0 TEXHHUKE
0€30I1acCHOCTH U
0e30macHOCTH
JKU3HEIEITSILHOCTH.

cranzaapt 26.006
«CrenuanucT Mo
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITHNOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN IIPUKA30M
MuHucTepcTBa Tpyaa u
COLMAJIBHOM 3aIlUTHI
Poccuiickoit @eneparuu oT
08.09.2015 No 604#.

A: JlabopaTopHo-
AHAJTUTUYECKOE
COTIPOBOXKICHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepHuanoB (YpOBEHb
KBaJH(pHUKAUU — 6)

B: Hayuno-texnuueckas
paspaboTka u
METOIUYECKOE
COTIPOBOXKICHHE B 00JIACTH
CO3/1aHUSA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuajoB

(ypoBeHb KBATH(DUKALINH —
6)
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B pe3ynbrate npoxoxaeHus NpakTHUKU CTYACHT OakanaBpraTa JI0JKEH:

3namu:

— TOPSAOK OpraHU3allvM, IUIAHUPOBAHUS U MPOBEJCHUS HAYyYHO-UCCIEI0BATEIBCKUX
paboT C UCTIOIH30BAHUEM IMOCIICTHIX HAYYHO-TEXHIUYECKHUX JOCTIKCHUN B JAHHON 001acTH;

—  TEOpPEeTHYECKHE OCHOBBI Pa3pabOTKHU U MOITYYCHUS HAHOCTPYKTYPUPOBAHHBIX CHCTEM
¥ HAaHOMAaTEepUaJOB, OCHOBHBIE METO/bI UX UCCIIEIOBAHUS U 00JIaCTH IPUMEHEHHUS;

— OCHOBHBIE  TpeOOBaHHA K  MPEACTaBICHUIO  PE3yJbTaTOB  IPOBEICHHOIO
MCCJIEI0BAHMS B BUJIE HAYYHOI'O OTYETA, CTAThU WJIU JOKIIAJIA;

Ymems:

—  CaMOCTOSITENIBHO BBISIBJIATH IEPCIIEKTUBHBIC HAIIPaBICHUS HAYYHBIX MCCIIECIOBAaHUU,
000CHOBBIBATh AaKTyalbHOCTb, TEOPETHUECKYI0 U TPAKTUYECKYI0 3HAYUMOCTH TIPOOIEMBI,
IPOBOJUTH  DKCIIEPUMEHTAJIbHBIE HCCIENOBAaHUS, AHAJIU3UPOBATh M HHTEPIPETHUPOBATH
MOJIyYeHHBIEC PE3YJIbTaThI,

—  OCYIIECTBJIATH IOHUCK, 00pabOTKY M aHaJIU3 HAayYHO-TEXHUYECKOH MH(OpMAIUU O
npOodUITIO BEIMOIHSAEMON pabOThI, B TOM YKCJE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTtaTh Ha COBPEMEHHBIX MPUOOpax, OpraHU30BbIBATH IPOBECHUE SKCIIEPUMEHTOB
U VCTIBITAHUH, IPOBOJUTH UX 00Pa0OTKY U aHAIU3UPOBATH PE3y/IbTATHI;

Braoemy:

- METOHOJIOTMEHW M METOAUKON NPOBEIAEHUS HAYYHBIX HCCIICIOBAHUI; HaBbIKAMU
CaMOCTOSITEIbHOW Hay9HOU U MCCIIEA0BATEIIbCKON pabOTHI;

- CHOCOOHOCTBIO peliaTh TMOCTaBICHHBIC 3a/ayM, WCIOJIb3ysl YMEHHS U HABBIKU B
OpraHMU3aIi HAyYHO-HCCIIEI0BATENbCKUX U TEXHOJIOTHYECKUX padoT;

- HaBbIKaMU KPUTHUYECKOTO aHAIN3a HAYYHO-TEXHUYECKOU JTUTEPATYPHI, pa3padOTKH U
dbopMynupoBaHUs COOCTBEHHBIX METOI0JIOTMUECKUX MOJX0A0B K PEIICHUIO0 HAYUYHBIX TPOOJIEM.
Iloocomosums u npedcmasums K 3awume HAYYHO-UCCIIENOBaTeNbCKylo paboty (HUP),
BBIIIOJIHEHHYIO Ha COBPEMEHHOM YPOBHE DPAa3BUTHS HAyKM W TEXHUKH U COOTBETCTBYIOLIYIO
BBIOpaHHOMY HAINPABIICHUIO TIOJITOTOBKU M TIporpamMme o0y4eHus. B mpencraBneHHON K 3aIIuTe
HUP pomkHBI MOMY4YUTHh pa3BUTUE 3HAHUS M HABBIKM, IOJy4YEHHbIE OOydalolUMCS MpU
OCBOCHUHU TPOTpaMMbl OakaiaBpuaTa, B TOM YHCIE MPU MU3YUYECHUU CICHUATHHBIX TUCIUTUINH.
[IpencraBnennas k 3ammte HUP pgomkHa copepkaTh OCHOBHBIE TEOPETUUECKHE MOJIOKEHMS,
AKCIIEPUMEHTATIbHBIC PE3YIbTAThl, MPAKTUYECKUE JOCTHKCHUS U BBIBOJIBI U3 PA0OOTHI.

3. OFbEM ITPAKTHUKHU W BUJIbl YYEBHOM PABOTHI

[TpakTuka mpoBoautcs B 6,7 u 8 cemecTpax Ha 0a3e 3HaAHMIA, NOITYYEHHBIX CTYJIEHTaMHU
NpyU M3YYEHUHU AUCUUIUIMH HanpasieHus 28.03.03 Hanomamepuanvi. KOHTpOJb OCBOEHHUS
CTYJEHTaMM MaTepHalla IPAKTUKHU OCYLIECTBIISIETCS] IYTEM NIPOBEIECHHUS 3aUeTa C OLICHKOM.

Cemectp
Bcero
Bi yuc6Hoi paGoTs! 6 cemecTp 7 cemecTp 8cemecTp
3E Axkap. 3E Axkan. 3E Axap. 3E Axkan.
9. q. 9. q.

OO6m1ast TPyA0EMKOCTh MPAKTUKHI 15 540 3 108 6 216 6 216
KonTakTHasi paboTa — ayIMTOPHBbIE 4,89 176 0,89 32 222 80 1,78 64
3aHATHUS:
B TOM 4HcJje B ¢popMe NpaKkTHYeCKOii 489 | 176 0,89 32 2,22 80 1,78 64
NMOATOTOBKH:
[IpakTHueckue 3aHATHS: 4,89 176 0,89 32 2,22 80 1,78 64
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 489 176 0,89 32 222 80 178 64
MOJITOTOBKH:
CamocTrosiTesibHasi padoTa 10,11 | 364 2,11 76 3,78 136 4,22 | 152
KonrtakTHas camoctosiTenbHas pabota 10,11 | 1,2 2,11 0,4 3,78 0,4 4,22 0,4
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4.2. Cogepxxanue pas3iejioB NIPaKTUKH
Pa3nes 1. BoinosiHeHHMe W NIpeACTABJICHHE Pe3yIbTATOB HAYYHBIX HCCJIeOBAHUI

1.1. BrinmosiHEHUE HayYHBIX UCCIIEA0OBAHUM.

CocraBnenue nporpamMmbl uccienoBanuss. CTpykTypa M COJAEp)KaHUE OCHOBHBIX
pa3enoB OTYETa O HAyYHO-HCCIe10BaTENbCKON paboTe.

dopmynupoBaHHe LENel U 33734 MCCIEIOBAHUSA; COCTABICHUE aHATMTUYECKOTO 0030pa
II0 TEME HCCIIEJOBaHUs; BbIOOP 3(h(PEKTUBHBIX METOJOB M METOAMK IOCTHIKEHHS KeTaeMbIX
pe3yJIbTaTOB UCCIEA0BAHNUS.

IIpoBeneHne COOTBETCTBYIOIIMX OJKCIIEPUMEHTOB ISl IOJYYEHUs IPAKTHYECKUX
pe3yabTaToOB;  aHaNU3, MHTEpHpeTanus W 00O0OIIeHHWEe  pPe3ylbTaTOB  HCCIEIOBAHUS;
(opMynHpOBKa BEIBOJIOB; HAIIMCAHUE OTYETA.

1.2. TloaroroBka Hay4HOIO AOKJIaJa U MIPE3ECHTALUH.

15

CamocrosiTenbHOE U3YUECHHE Pa3/IeNIOB 3628 756 1356 1516
MPAaKTUKHU ’ ’ ’ ’
Buabl koHTpOJIS: 3auder ¢ 3auder ¢ 3ader ¢
OLICHKOM OIIEHKOM OIIEHKOM
Beero Cemectp
Bt yueGHOi paboTh! 6 ceMecTp 7 cemecTp 8cemecTp
3F AcTp. 3F Actp. 3F AcTp. 3F Actp.
q. q, q. q,
OO6m1ast TpPyA0EMKOCTh MPAKTUKHI 15 405 3 81 6 162 6 162
KonTakTHasi pabora — ayiMTOpHBIE 4,89 132 0,89 24 222 60 1,78 48
3aHATHSA:
B TOM 4HcJe B popMe NMPpaAaKTHYECKOH
OFOTOBKH: 4,89 132 0,89 24 2,22 60 1,78 48
[IpakTHueckue 3aHATHS: 489 | 132 0,89 24 2,22 60 1,78 48
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
HTOATOTOBKI: 4,89 132 0,89 24 2,22 60 1,78 48
CamocrosiTesibHas padoTa 10,11 | 273 2,11 57 3,78 102 4,22 114
KoHnrtakTHas camocrosTenbHas pabora 0,9 0,3 0,3 0,3
CamocTosTenbHOE H3YUCHHE Pa3/IeIOB 10,11 272 1 2,11 56.7 3,78 1017 4,22 1137
MPAKTUKHU ’ ’ ’ ’
Buabl koHTpoOJIA: 3ader ¢ 3auer ¢ 3ader ¢
OLIEHKOM OIEHKOI OIEHKO
4. COAEP) XAHUME ITPAKTUKHA
4.1. Pa3znesnbl NPAKTHKH U BUAbI 3aHATHI
AxazneM. yacoB
Pa3nen HaunmenoBanue paznena Aynur. Cawm. 3auger ¢
Bcero
pabora paboTa | OILIEHK.
Pa3gen 1. Beinmosinenue u
1 NpeacTaBJIeHne Pe3y1bTaTOB 540 176 364 +
HAYYHBIX HCCJIEIOBAHMIA.
11 Brmmonaerue vHaquHx 176 310 +
HCCICAOBAHUHN.
12 [ToaroToBka Hay4YHOTO MOKJIaga | i 54 +
MPE3EHTALIUH.
HUTOI'O 540 176 364 +



5. COOTBETCTBHME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA ITPAKTUKHU

Pazne
Pa3nen
No B pe3ynbTare 0CBOCHMS MPAKTUKH CTYJICHT TOJIKEH: 1 12
1.1 '
3HaTh:
| —  TOpPSIOK OpraHu3aluy, IUIAHUPOBAaHUS W MPOBEICHHUS HAyYHO-UCCIIEIOBATENBCKUX pPA0OT C HCIOJIb30BAHUEM n
MOCJICIHUX HAYIYHO-TCXHUYCCKUX I[OCTI/I)KCHI/Iﬁ B HaHHOﬁ O6J'IaCTI/I;
) —  TEOpEeTUYECKHE OCHOBBI pa3pabOTKH M TMOJIY4YEHHS  HAHOCTPYKTYPUPOBAHHBIX CHCTEM M HAaHOMaTepUasoB, n
OCHOBHbIC METOJAbI HUX HCCIICAOBaAHUA U 06J'IaCTI/I IMPUMCHCHUS,
3 — OCHOBHBIC TpCGOBaHI/IH K OpCACTABJICHUIO PE3YJIbTATOB HNPOBCACHHOIO HCCICIOBAHHA B BUAC HAYUHOT'O OTYCTA, +
CTaThH WJIM JTOKJIAa;
Ymerb:
- CaMOCTOSATCIIbBHO BBIABJIATH ICPCIICKTUBHBIC HAIIPABJICHUA HAYYHBIX HCCHGI[OBaHHﬁ, O6OCHOBBIB3.TB AKTYaJIbHOCTD,
4 | TeOpeTUYECKYIO M MPAKTHYECKYI0 3HAYUMOCTH IMPOOJIEMBI, IPOBOIUTH SKCIIEPUMEHTAIILHBIC CCIICIOBAHNS, aHATTM3UPOBATh | + +
Y MHTEPIPETUPOBATE MONYYECHHBIE PE3YIbTATHL,
5 — OCYIIECTBIIATH TIOUCK, 00pa0OTKYy M aHAIN3 HAYYHO-TEXHUYECKON MH(POpMAIUU 1O MPOPHUITIO BHIOITHAEMON paboThI, n n
B TOM YHCJIC C TPUMCHCHHUCM COBPCMCHHLIX TCXHOJIOTHH,
6 — paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BLIBATH MPOBEJICHUE YKCIEPUMEHTOB U HCIIBITAHUH, POBOAUTH UX n
00pabOTKy M aHAJTM3UPOBATH PE3YJIbTATHI,
Baaaers:
7 - METOA0JIOTUEN U METOIMKOM MPOBEICHUSI HAYYHBIX UCCIIEI0OBaHUI; HABBIKAMHU CAMOCTOATEIIbHON HAYYHOU 1 n
HCCIIEI0BATEIBCKOM PaboTHI;
] — CHOCOOHOCTBIO peliaTh TOCTaBJICHHbIE 3aJaud, HCIOJb3YS YMEHHUS U HaBBIKM B OpraHU3aluyd Hay4dHO- n n
HCCIIECA0BATCIIBCKUX U TCXHOJIOTHUYCCKUX pa60T;
9 — HaBbIKaMH KPUTHUYECKOTO aHAJIN3a HAYYHO-TEXHHUUYECKON JIUTEPaTyphl, pa3paboTku U HOopMyTHpOoBaHHUS COOCTBEHHBIX n "
METOJIOJIOTUYECKUX MOAXO0/I0B K PEIICHUIO HAyYHBIX IPoOIIeM.
B pe3yabTare 0cBOEHUS IMCUMILUIMHBI CTYIEHT A0JI’KeH NPHOOPeCcTH CieAyle YHHBePcalbHble KOMIIETEHUNH U HHANKATOPBI HX
AOCTHIKEHHS:
Kox n HanmeHoBanne YK
Koa n HamMeHOBaHUe MHAUKATOPA H0cTHKeHUus1 YK
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10

11

12

13

14

YK-1 CriocobeH ocymecTBIsATh MOKUCK,
KPUTHYECKUI aHAIN3 U CHHTE3 H(OPMAIIHH,
MPUMEHATh CUCTEMHBIN MMOIXO/ ISl PELICHUS
MIOCTaBJICHHBIX 33144

YK-1.1 3HaeT MeTOABI NOMCKA, KPUTUYECKOTO aHAIN3a U CUHTE3a
UH(pOpMaLUH, IPUMEHEHHS CUCTEMHOTO 110/1X0/]a, OCHOBAHHOT'O Ha
HayYYHOM MHPOBO33PEHHMHU MIPU PELICHNUH 33134 NMPo(hecCHOHAIBHOM
JeSITEIbHOCTH

YK-1.2 Ymeer aHanu3upoBaTh 3a/1a4y, BbIIEISS ee 0a30BbIe
COCTaBJISAIOLIME

YK-1.3 YMmeer HaxXouTh U KPUTUYECKH aHAIM3UPOBATh HH(OpMAIHIO,
HEO0XOAUMYIO ISl PELICHHs OCTaBIEHHON 3a1auu

YK-1.4 Ymeer onpenensaTs U OLIEHUBATH BApUAHThI BO3MOYKHBIX
pelLIeHN 3a1a4n

YK-1.5 Bnazneer HaBbIKaMU pacCMOTPEHUS BO3MOKHBIX BapHAHTOB
peleHus 3a/1a41, OLEHUBAHUS UX JOCTOMHCTBA U HEJOCTAaTKH

15

16

17

YK-2 CriocobeH onpeaensTh Kpyr 3a1ad B
paMKax MOCTaBJIEHHOH IIeTIH U BRIOUPATh
ONTUMAaJIbHBIE CIIOCOOBI UX PELIEHUS, UCXOIS U3
HeﬁCTBYIOHIHX IMMPpaBOBBIX HOPM, UMCIOIIUXCS
PECYpPCOB M OTpAaHUYECHUI

YK-2.1 3HaeT npaBoBbIE HOPMBI, PETYJIHPYIONIME OTHOIIEHUE YETOBEKA
K 4EJIOBEKY, 0OLIECTBY, OKPYKAIOLIEH cpee

YK-2.2 YmMeet BbIOpaTh COOTBETCTBYIOINIYIO ITOCTAHOBKE 3a1a4H
CTPATCTUIO IPU SKCIICPUMCHTAJIbHOM MTONMCKC ONITUMAJIBHBIX yCJIOBI/Iﬁ

YK-2.3 Bnaneer HaBpIkaMHu BBIOOpA METOJ1a ONTUMHU3AIUH CIIOKHBIX
MIPOLECCOB B pAMKAX IMOCTABJIEHHOMN LIEJIN

18

19

20

21

YK-4 CriocoOeH oCyIIeCTBIATh JASIOBYIO
KOMMYHHKAIIMIO B YCTHOHM U MUCbMEHHOU (hopmax
Ha roCyIapCTBEHHOM si3blke Poccuiickoi
denepanuu U THOCTPAHHOM(BIX) SI3BIKE(aX)

YK-4.2 3HaeT 0OCHOBHBIEC PUEMBI U METOJIbI pepepupoBaHUs U
AHHOTHPOBAHUS JIUTEPATYPHI 110 CIIEHUAIBHOCTH, IPHEMbI paboTHI ¢
OPUTHHAJIBHON JTUTEPATYPOU MO CIEIUAIbHOCTH

YK-4.3 3HaeT nacCUBHYIO U aKTHUBHYIO JIEKCUKY, B TOM YHUCIIE,
00IIEHayYHYIO U CIIEUAIbHYIO TEPMUHOJIOTHIO, HEOOXOAUMYIO IS
pElIeHNs CTaHAAPTHBIX KOMMYHUKATUBHBIX 3a/1a4

YK-4.4 YmMmeet ucnonb30Bath HHGOPMAIIMOHHO-KOMMYHUKAIIHOHHBIS
TEXHOJIOTHH MPH MOUCKE HeoOXoMuMoi nH(OpMaIMK B TIpoLiecce
pelIeHrs CTaHAAPTHBIX KOMMYHUKATUBHBIX 3a/1a4 Ha TOCY1apCTBEHHOM
Y UHOCTPAHHOM $I3BbIKaxX

YK-4.5 Ymeet pabotath ¢ OpUTHHAIBHON JTUTEPATYPOU 10
CHEIUAIILHOCTH CO CJIOBApEM
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YK-4.9 Bnazneer 0CHOBHOM MHOSI3bIYHOM TEPMUHOJIOTHEN

22 CIENUaTILHOCTH, OCHOBaMH pedeprupoBaHus 1 aHHOTUPOBAHMS + +
JUTEPATYPHI MO CTICNUATHFHOCTH
73 YK-6 CriocobeH ynpaBisiTb CBOUM BpEMEHEM, YK-6.3 YMmeeT miaHupoBaTh 1 pemiaTh 3a1a4u COOCTBEHHOTO n N
BBICTPanBaTh U PEaTH30BBIBATH TPACKTOPHUIO po(heCCHOHABLHOTO W JIMYHOCTHOTO PA3BUTHS
CaMOpAa3BUTHS HA OCHOBE MPHUHIIUITOB YK-6.4 YMmeeT KpuTHYECKH OIIeHUBATh () (PEKTHUBHOCTH
24 | o6pa3zoBaHMs B TEUEHUE BCEH JKU3HU UCIIOJIb30BaHUsl BPEMEHU U IPYIUX PECYPCOB IIPU PELICHUU + +
MOCTaBJICHHBIX 3aJa4
25 YK-6.6 Bnaneer npegocTaBieHHbIMA BO3MOXXHOCTSAMH JIJIs1 . .
npUOOpPETEHNUs] HOBBIX 3HAHUM U HABBIKOB
YK-8 CriocobeH co3aBaTh U OJIEPKUBATH B YK-8.2. 3naer xapaktep BO3ACHCTBUS BPEAHBIX U ONACHBIX (PaKTOPOB
26 |MOBCEIHEBHOM KU3HU M B MPOeCCUOHATBLHOM Ha YeJI0BeKa U MPUPOJAHYIO CPEAY, METOIbI 3aIlIUThI OT HUX + +
JeSITeIbHOCTH OE30IaCHBIC YCIOBHS IPUMEHHUTEIBHO K cepe cBoel mpodeccHoHATbHON AEATENbHOCTH
KM3HEIEATCIBHOCTH I coxpanenus npupoaHon | YK-8.3. Ymeer obecrieunBaTh Ge30macHbie 1/WiIu KOM(OPTHBIC
57 |CPenEL, o0ecreyeHns yCTOMUUBOTO Pa3BUTHS yCIIOBUS Tpy/Aa Ha paboueM MeCTe, B TOM YHCIIE€ C TIOMOIIbIO CPECTB . n
oO1iecTBa, B TOM YHUCIIE IIPH YTPO3€E U 3aIUTHI, OCYIIECTBISAThH ACUCTBUS MO MPEJOTBPAIICHUIO
BO3HUKHOBEHUH YPE3BbIYANHBIX CUTYallU U YPE3BBIYANHBIX CUTYyAIIUH
BOECHHBIX KOH(DIMKTOB YK-8.4. YMeeT BBISBIATH U yCTPAHATH MPOOJIEMBI, CBSI3aHHBIE C
28 HapyIIEHUSIMH TEXHUKH 0€30TaCHOCTH Ha paboueM MecTe + +

IPUMEHHUTEIBHO K cepe cBoel mpodeccHoHATbHON AEATENbHOCTH

B pe3yJjbTaTe 0CBOCHUA TUCHUIIJIHHBI CTYACHT TO0JIK

JOCTHIKCHUSA

eH npuodpectu cieaymwiue npogeccioHaaIbHble KOMIIETEHIINH U MHAUKATOPBI UX

Konx m nanmenosanue INK

Kox u HaumeHoBanne uHaukaropa pocruxenus IK

29

30

— IIK-1 CnocolGeH mNporHo3upoBaTh BIUSHHUE
MHKpO- M HaHO- Macmraba Ha MeXaHH4YecKHue,
¢usnyeckre, XUMHUYECKHE M JpYyrue CBOMCTBa
BEIIIECTB ¥ MAaTEPHAJTIOB

IIK-1.1 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH U MPUMEPHI BIUSHUS

U MaTepUajoB

MHKpPO- U HAaHO- MaciuTaba Ha MeXaHu4eckue, PU3nIecKue, + +
XMMHYECKHE U IPYTHe CBOMCTBA BEIECTB U MaTEpHAJIOB

IIK-1.2 YMeeT nporao3upoBaTh BIUSHIE MUKPO- U HAHO- MacIiTaba Ha
MeXaHU4ecKue, (pusnueckue, XMMUYECKHE U Ipyrue CBOWCTBA BelecTB | + +
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IIK-1.3 Brnageer MmeToiaMu OLIEHKHU BIUSHUS MUKPO- U HAHO-

31 MaciTaba Ha MeXaHH4eCcKue, PU3NIeCcKre, XHMUUECKHUE U IPYTHe
CBOMCTBA BELIECTB U MATEPUAIIOB
IIK-2.1 3HaeT OCHOBHBIE TPUHLIMIBI 1 METOAUKH KOMILJIEKCHBIX
32 WCCIIEIOBAHU M, UCTIBITAHUM U JUArHOCTUKHU MaTEPUAJIOB, U3ICIIHI U
MPOIIECCOB UX MPOU3BOACTBA, 00PAOOTKH 1 MOIU(DUKAIINH, BKIIIOYAS
— IHK-2 CpnocoGeH  NpUMEHATH  HABBIKH
CTaHJIaPTHBIC U CePTUHUKANMOHHBIC UCTIHITAHUS
HCIIOJIb30BAHHUS MIPUHITUTIOB u METOINK v
o N IIK-2.2 YMmeer npuMeHsATh HaBbIKK KOMILJIEKCHBIX UCCIIEIOBaHUM,
KOMIUIEKCHBIX MCCIEOOBAHMUM, WCHOBITAHUH U N N
N UCTIIBITAHUHN U TUATHOCTUKU MATePUAIOB, U3IEIHA U TIPOIECCOB UX
33 | AMarHOCTUKHM MAaTepPHAJIOB, M3CIUH U TPOIECCOB
MPOU3BOICTBA, 00PAaOOTKH M MO (PHUKAIINN, BKIIFOYAsi CTAHIaPTHBIC U
WX TPOM3BOJACTBA, 00paOOTKH M MOAM(PUKAIUH,
cepTu(UKAIMOHHBIC UCTBITAHUS
BKJIIOYAsl CTAHJAPTHBIE W CEPTH(PUKAIMOHHBIE v
HCIIBITARIS IIK-2.3 BiazneeT oCHOBHBIMU METOJAMM KOMIUISKCHBIX MCCIICIOBAHUH,
34 UCTIIBITAHUHN U TUArHOCTUKU MATePUAIIOB, U3JIEIHA U TIPOIECCOB UX
MPOU3BOICTBA, 0OPAOOTKH M MO (PHUKAIINN, BKIIFOYAsi CTAHIaPTHBIC U
cepTu(UKAIMOHHBIC UCTTBITAHUS
IIK-3.1 3naeT ocHOBHBIE (PUBHKO-XUMHUECKHE, SKCTUTYyaTAIlMOHHBIC U
35 |- MK-3 CrocobeH NpUMEHSTh OCHOBHBIE THUIIbI | TEXHOJIOTHYECKUE XaPAKTEPUCTUKU HAHOCTPYKTYPHPOBAHHBIX
HaHOMAaTEpPHAIOB ¥ HAHOCHCTEM HEOpPraHWYECKOH | MATCpHajIoB
W opraHuyeckoi npuposl, Briarouas HaHorieHku | IIK-3.2 Ymeer npumensaTs nHPOPMaLMOHHO-KOMMYHHUKAIMOHHBIE
36 |1 HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS, BIIAJIEET | TEXHONOTHH [ cbopa 1 aHaJIM3a TEXHUYECKOH HHPOPMAITUH 110
HaBBIKAMU BBIOOpPA TAaKHUX MAaTEPUATOB JUIsl | IHHOBALIMOHHBIM pa3pabOTKaM B 00JIACTH MOTyUECHHUSI
3aIaHHBIX YCJIOBUH OKCIUTyaTallid C y4eTOM | HAHOCTPYKTYPUPOBAHHBIX MAaTE€pUAJIOB
TpeOOBaHUN TEXHOJOTUYHOCTH, dKOoHOMHUYHOCTH, | [1K-3.3 Brnageer HaBbikaMu MOIU(DUIIMPOBAHHS METOIUK M CITOCOOOB
37 |HaIEeKHOCTH U JOITOBEYHOCTH MOJTyYeHUs, 111 O0ECTICUeHHUs 3a/JaHHBIX CBOMCTB MaTepuasia u
TEXHOJIOTHYECKUX MapaMeTPOB €TI0 MOJTYICHUS
33 IIK-4.1 3naeT TUNOBBIE MPOLIECCHl XUMUYECKON TEXHOJIOTUH,
— IIK-4 CnocobeH oOCymIecTBISTh BBIOOP ¥ |COOTBETCTBYIOUIME allapaThl M METOIBI MX pacyera
39 npeaBapuTeNIbHBIN pacueT ocHOBHBIX mporeccos |IIK-4.2 YMmeer npoBouTh NpeABapUTENbHbII pacueT OCHOBHBIX
u anmapaToB XUMHYECKON TEXHOJIOT'MH | IPOLIECCOB XMMUYECKON TEXHOJIOTUM HAHOMATEPHAJIOB
4( | HaHOMATEpHAOB I1K-4.3 Brageer HaBbIKaMU BBIOOpPAa OCHOBHBIX ITPOIIECCOB U

arraparTroB XUMHYSCKON TEXHOJIOTHH HaHOMATCpPHUaJIOB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTuyeckue 3aHATHS
[IpakTuyeckne  3aHATHA  COCTOST B BBINOJHEHMHM  OOydYalOIIMMCS  Hay4dHO-
HCCJIEIOBATEILCKOM paboThI 110 MHIWBUYyaTbHON TEMaTHKE.
IIpumepHBIii IepeYeHb TeM HAYYHO-HCCJIe10BaTeIbCKUX PadoT
Pe3ynbrarhl HayqHO-HCCIEIOBATEIBCKON padOThl O(OPMIISIOTCS 00yJaronuMcs B BUJIE
0TYeTa, MPE3EHTALNHU U MPEICTABISAIOTCS B (POpME YCTHOTO JIOKIaa.
[Tpumepnsie Tembr HUP:
1. PazpaboTka orHe- M TEPMOCTOWKHMX HAHOMAaTEpHAJIOB Ha
OCHOBE MOJUI(YUPHBIX CMOJT,
2. WccnenoBanue COpOIMOHHBIX CBOWCTB HAHOKOMITO3UTA C
MarHUTHBIMU HAaHOYACTULIAMM;
3. Iony4yenue osmynbcuit IlukepuHra, CcTaOMIN3HPOBAHHBIX
HAaHOYACTHUIIAMHU OKCUJA KPEMHUS, 30J10TA U THAPOKCHANATUTA;
4. Tlony4yeHre HaHOKOMIIO3MTHOIO MaTepuaia, COJEPKaIlero
Fe304@Zn0, n uccienoBaHne ONTUYECKUX CBOMCTB;
5. Ilonmyuenue OMOCOBMECTHMBIX HaHOKAIICYII c
HAaHOYACTHUIIAMH THJIPOKCUAIIATUTA;
6. IlomyyeHne HaAHOAMYJIbCUH Ha OCHOBE KOKOCOBOTO H
YTJIEBOJOPOAHOTO Macia;
7. TlonyueHue HAHOCTPYKTYP Fe304@Si02 c
KOHTPOJINPYEMOU TOJIIUHON 000JI0UKH H SI/Ipa;
8. MHKpOSMyNbCHHM  JIEHUTHHA  Kak  (DyHKIMOHAJIBHBINA
HaHOMaTepuasl JUisl TPAHCAEPMAIBHOW JOCTABKH JIEKAPCTBEHHBIX
BEIIIECTB;
9. Ilonyuenue TBEPABIX JIMOUIHBIX YaCTHII,
MOIU(DUIIMPOBAHHBIX HAHOYACTUIIAMHU MAarHETHUTA,
10.3ydyeHne  yCTOMYMBOCTH  BBICOKOKOHIIEHTPHUPOBAHHBIX
00paTHBIX AIMYJIbCUM U CTPYKTYpBI BBICOKOIIOPUCTBIX
KOMITO3MIIMOHHBIX HAHOMATEPHUAJIOB, IOJYYEHHBIX HA UX OCHOBE;
11.KoMmo3unu Ha OCHOBE >KUJKHX KpPUCTAJUIOB JICIUTHHA
JUISL MEAUIIUHCKOTO IPUMEHEHHS;
12.Tlonyuyenue TBEPABIX JIUIUIHBIX 4acTHLl,
CTaOMIM3UPOBAaHHBIX HEMOHOTeHHBIMU [TAB;
13.TlonyyeHne HaHOYACTHUIl OKCHJA HUKEIS  METOJIOM

OCaXJICHMS,;

14.MUKpOSMYIIbCUU B CUCTEME JAOACLMWICYIb(haT HATpUi —
KallpoOHOBas KUCJIOTa — OyTaHON — KEpOCMH — BoJa Kak
HAaHOCTPYKTYPUPOBAHHBIE CpPEIbl [Js BBILIEIAUYMBAHNSA LIBETHBIX
METaJIOB;

15.113yueHne TOKCUYHOCTH BBICOKOIIOPUCTOIO IOJIMMEPHOTO
copOeHTa [uId yajleHus: HepTenpoayKTOB C IIOBEPXHOCTH BOBI;

16.BiusiHME MOBEPXHOCTHO-AaKTUBHBIX BELIECTB psiia Span Ha
YCTOMUUBOCTb 3MYJbCHM, CTaOMJIM3UPYEMBIX CMECSIMH HaHOYACTHUIL
Si02;

17.Monudukanust TOBEPXHOCTH HAHOYACTHI[ MarHeTUTa
MaJIbIMU OPTaHUYECKUMU MOJIEKYJIAMU;

18.1ccnenoBanue YCTOMYUBOCTH K arperamuu u
CEIMMEHTAllU MarHUTHBIX )KUJIKOCTEN Ha OCHOBE MAcCell;
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19.CpaBHeHHEe  (UBHKO-XUMHUUYECKHX  CBOMCTB  KHUIKUX
KPUCTAJUIOB M MMKPOOMYJIbCUH JICLMTHMHA KaK HOCUTENEH I
TPAHCIEPMAIBLHOM TOCTABKH JIEKAPCTBEHHBIX BEILIECTB;

20.13yuenue CTPYKTYpBbI u ruipooOHOCTH
KOMIIO3UIIMOHHOTO  MaTrepHaja Ha OCHOBE  BBICOKOIIOPUCTOIO
comojiuMepa CTUpPOJa W JAMBUHWIOEH307la C  MarHUTHBIMHU
HAaHOYaCTHUILIAMH;

21.UccnenoBanue rmporecca (OPMHPOBAHUS HAHOYACTHIL
OKCHJIOB €JIe3a B BOAHBIX CPEAAX;

23.  Monuduxkamnus nosepxaoctu Hanouyactuil Fe304 ¢uryopecuennom;

24. HanoctpykTypupoBaHHbIE Cpeabl Il XMMAYECKOTO MOJIMPOBAHUSI METAIOB Ha
OCHOBE MUKPO3MYJIbCUN;

25. [TonydeHue  HAHOCTPYKTYp  THApPOKCHANaTUTa C  BBICOKOM  yIEJIbHOM

MOBEPXHOCTBIO B IPUCYTCTBHH LETUIATPUMETUIAMMOHMA OpoMua.

6.2. JlabopaTopHbIe 3aHATHSA
JlaGopaTopHble 3aHATHSA 110 TUCHUIUINHE HE TPEAYCMOTPEHBL.

7. CAMOCTOSATEJIbBHASA PABOTA

Ha npaktuku «IIpon3BoacTBeHHAsI MPAKTHKA: HAYYHO-HCCJIe0BATEIbCKAsE padoTay»
y4eOHBIM I1aHOM BbLIeeHo 80 akaj. yacoB (60 acTpOH. 4acOB) CAMOCTOSITENILHON PaOOTHI.

8. MPUMEPBI OLIEHOYHBIX CPEJCTB JJISI KOHTPOJISI OCBOEHUSA
TACIATLITAHBI

KoMI1eKkT o11eHOUHbIX cpesicTB 1o npakTuke «/Ipouzeodcmeennas npakmuka: Hay4Ho-
uccieoosamenbckas padomay NpeIHA3HAYCH I aTTECTAlMU 00y4aroNIXcs Ha COOTBETCTBUE
UX MEPCOHANBHBIX JOCTHKEHHUM MOITamHbBIM TpeOoBaHUSAM 00pa30BaTeNIbHOI IPOrpaMMBbL, B TOM
gucie pabouedr mporpammbl  «IIpoM3BOACTBEHHAsS TPAKTHKA: HAYYHO-HCCIIEAOBATEIbCKAS
pabota». A Takke JUIsl OLICHWBAHUS PE3YJbTAaTOB OOyUYCHHWs: 3HAHWWM, YMEHHWH, BIAJCHHN M
YPOBHSI TPHOOPETEHHBIX KOMITETCHIINH.

Kommnekt oneHounsix cpeacts no HUP Bkitouaer:

- OLICHOYHbBIE CpEJCTBA MJIsi MPOBENEHUS TEKYIIEro KOHTPOJS YCIEeBaeMOCTH B
dbopMe yCTHOTO OIMpoca, MO3BOJISIONIETO OLIEHUBATh U JMATHOCTUPOBATH 3HAHUE (HaKTHUECKOTO
MaTepuaia, yMeHUe IPaBUJIbHO UCIOIb30BaTh CHEIHATbHBIE TEPMUHBI U MOHATHS, MJIAHUPOBAThH
U BBIIIOJIHATHL HAYYHOC UCCIICIOBAHHUC,

- OLCHOYHLIC CPCACTBA IJId MPOBCACHUA UTOIOBOI'O KOHTPOJIA B q)opMe 3a4ycTa C
OILICHKOMH.

8.1. IIpumepsnl BONPOCOB Ui TEKYIIEr0 KOHTPOJIsI OCBOCHUS MPAKTHKH

KoHTponbpHBIE TOYKM TPOBOAMTCA B (OpME YCTHOTO Ompoca IO TeMe HaydyHO-
MCCJIEI0BATEIbCKOM paboThl. MakcuMallbHasl OLIEHKA 33 KKy TOUKy — 20 6auios.

KonTpoabHnas Touka Nel

MaxkcumanbsHas onenka — 20 0ayuioB

- [IpencraBnenre mporpaMMbl HAYIHOTO UCCIIEOBAHUS.

- OCHOBHBIG JOCTHUIKCHUA HayKI/I 148 HpOI/I3BO,Z[CTBa 110 TEMC UCCIICAOBaAHUA.

- AKTyaqbHOCTb BBITIOJIHIEMOM paboThI.

- ObocHoBaHMEe BHIOOpA M XapaKTEPUCTHKA IPUMEHAEMBIX METOJOB UCCIICOBAHMUSL.

- IIpennosaraemple  Hay4dHbIE W IPAKTUYECKHE PE3YyJIbTaThl BBIIOJHIEMOIO
HCCIIEIOBaHUS.
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KonTposbHast Touka Ne2
MaxkcumanbHas oueHka — 20 0ayuioB

KoHTposnb BRINOTHEHNS IPOTpaMMbl HAyYHO-HCCIIEI0BATEIbCKONH PaOOTHI.
AHain3 aHAIMTHYECKOro 0030pa o TeME UCCIIEI0BAHMSL.
HeoOxonuMocTe  KOPPEKTUPOBKM  T€Mbl M METOAOB  BBIIOJIHIEMOTO

HCCICOOBaHUsI.

AHanu3 NOJyYEeHHBIX HAYYHbBIX PE3YJILTATOB.
I'paduueckoe mpeacraBiaeHue pe3ynbTaToOB IKCIEPUMEHTA.

KonTpoabHast Touka Ne3
MaxkcumanbHas oueHka — 20 0ayuioB

CooTBeTCcTBHE COEPIKAHUS OTUYETA IPOrPaMME HCCIIEA0BaHNUS.
KauectBo odopmiienus oryera.
Coneprkanne Mpe3eHTaIllii HaydYHO-HCCIIeI0BATEILCKONW PaOOTHI.

8.2. UToroBblii KOHTPOJIb OCBOEHHSI MPAKTUKH (3aUeT ¢ OLEeHKOI)

HTOFOBBIﬁ KOHTpOJII: OCBOCHUA HpaKTI/IKI/I BKJIFOYACT Hpe,Z[CTaBJIeHI/IC 0T4ycCTa 10 Haquo-
HCCJICIOBATENbCKOM  paboTe, YCTHBIM JOKIaa, TMPE3CHTAIMI0 PE3yJIbTaTOB  HAYyYHOTO
HUCCJICOOBAHUS U OTBCTHI HA BOHpOCBI II0 TEMC pa6OTBI.

MaxkcumaibHas oreHka Ha 3adere — 40 0asos.

9. YHEBHO-METOJUYECKOE OBECIHEYEHHUE ITPAKTUKHU
9.1. PexoMeHnayemasi iureparypa
A. Ocnosenasn rumepamypa
IOpros E.B., Koponesa M.IO. IIpoueccel mosydeHnss HAHOYACTHUI] 1 HAHOMATEPHAJIOB.
M.: PXTY um. JI.U.Menneneena, 2010, 152 c.
IOpros E.B. Hanomarepuains! u HanocTpykTypsl. M.: PXTY um. JI.U. Menneneesa,
2010, T. 1,124 ¢, T. 2, 148 c.
I'OCT 7.32-2017 CUBU/L. Otyer o Hay4HO-HCCIe0BaTeNbckol pabote. CTpykTypa
U TIpaBuia opopMIIeHUSI.
I'OCT 7.1-2003 Cuctema cranaapToB 1o nHpopManuu, OuOINOTEHHOMY U
u3aarenbckomy aeny. bubnuorpaduueckas 3anuck. bubanorpaduueckoe onucanue.
OO6ume TpeGoBaHuUs U MPaBUiIa COCTABICHHUS.

b. /lononnumenvnaa numepamypa

Crapoctun B.B. Matepuanibl 1 METOIbI HAHOTEXHOJIOTHI: y4eOHOe mocodue, 2-¢
u31., M.: BUHOM. JlaGoparopus 3nanwmii, 2010, 431 c.

PeoxonkoB JI.U., Jleeuna B.B., JI3umsurypu 3.JI. Hanomarepumansl: yueOHOE
nocobwue, 2-e uzn., M.: BUHOM. Jlabopatopus 3uanuii, 2010, 365 c.

TpeboBanusi k 0OPOPMIICHUIO BBIMYCKHBIX KBaTU(UKAITMOHHBIX (IUTUIOMHBIX) U
KypcoBbIX paboT [Tekcr]: meroanueckue ykazanus / coct.: B. M. Apucros, C. I'.
Komapona, X. A. Hesmarymnuna. - M. : PXTY um. JI.1. Menneneena, 2016, 35 c.

9.2. PexomMeHayeMble HCTOYHUKH HAYYHO-TeXHU4YECKO HHGOpManuu

HayuHo-TexHnueckue »ypHabl:

1.
2.

Pedeparusnsrii xypHan «Xumusi» (PXXX), ISSN 0486-2325
Kypnan «Ycnexu xumum», ISSN: 0042-1308 (mewatnas Bepcus) ISSN: 1817-

5651 (anexTpoHHas Bepcus), https://www.uspkhim.ru

3

4.
5.
6.

Kypnan «Poccuiickue HaHOTEXHOJIOTUWY», ISSN 1992-7223
Kypnan «Hanounnycrpus», ISSN 1993-8578

Kypuan «Komnounansrii xxypHam», ISSN 0023-2912
Kypnan «Kypnan ¢pusudeckoit xumuny, ISSN 0044-4537
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7. Kypnuan «Kypnan neopranndeckoi xumun», ISSN 0044-457X

8. Kypnan «MemOpansl 1 MemOpanHbie TexHoJorum» ISSN 2218-1172

0. Kypnan «Xumudeckas rexnosnorus», ISSN 1684-5811

10. Advances in Colloid and Interface Science, ISSN: 0001-8686

11. Journal of Colloid and Interface Science, ISSN: 0021-9797

12.  Langmuir, ISSN: 1520-5827

13.  Colloids and Surfaces A: Physicochemical and Engineering Aspects, ISSN: 0927-
7757

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAITMOHHON ceTr IHTEepHET:
Hayunas snektponHas 6ubnmoreka www.sciencedirect.com.
baza nanubix Pocmarenta www.fips.ru

[TarenTHas 6a3za manHbIX http://ep.espacenet.com

ba3a nannbix HayuHsIX ctateil http:/elibrary.ru

Pecypcet ELSEVIER: https://www.sciencedirect.com

Pecypcsr Springer: http://www.springer.com/gp/products/journals

A

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOLIECCE

Nudopmannonnyro MOIIEPIKKY U3YYCHHUS JUCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-o6udamoreunsii nentp (MBL)) PXTY wum. JI.M. MenzaeneeBa, KOTOpPBIA
oOecrieunBaeT OOYYAIOUIMXCS OCHOBHOW YyueOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON Isl OpraHu3aluud 00pa3zoBaTENLHOTO Mpolecca MO AUCUUILIHUHE.
O6muii 06vem mHOTOOTpacieBoro Gouma MBI na 01.01.2022 cocraBnsier 1 719 785 ak3.

®onn WBIL] pacnomaraer ydeOHOH, y4yeOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JTUTEpaTypoil B opMe MEUaTHBIX U AJICKTPOHHBIX M3IaHUMN, a TAKXKE BKIIOYACT OQUIUATBHBIE,
CIIpaBOYHO-OMOMMOrpadueckue, CHerUaTn3upPOBAaHHBIE OTEYECTBEHHBIE M 3apyOCIKHBIC
nepuoandeckue W uHbopManmonHele wu3nanus.  UBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOIHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOW
uMeeTcs JocTynm K ceth MHTepHeT W K 3IeKTpoHHO-OubGamoreunoit cucreme (DBC)
YHuBepcuTeTa, KOTOpas COACPKHT pa3IHYHbIE W3JIaHUsS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUATIIIMHAM U C(OPMHPOBaHA 1O COTVIACOBAHMIO C MPAaBOOOJIAaTEIsIMUA YICOHOW B yueOHO-
METONYECKOMN JIUTEPATYPHI.

Jlnist  ©6ojee  TOJNHOTO M OMEPaTUBHOTO  CIIPABOYHO-OMOIMOrpaduveckoro U
uHpopMannoHHoro obciayxuBanus B MBIl peanuzoBaHa TeXHOIOTUS DJIEKTPOHHOM TOCTaBKH
JIOKYMEHTOB.

[TonHbII TepedeHb 3IEKTPOHHBIX WH(POPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
nporecce 00y4eHus, MpeACTaBIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTHKH

B cootBercTBHM ¢ yueOHBIM IUIAHOM NPAKTHKA MPOBOAMTCA B (hOpME MPAKTHUYECKHX
3aHATHM U CaMOCTOATENBHOM paboThI CTYIEHTa C UCIOJIb30BAHUEM MaTE€pPHAIbHO-TEXHUUYECKON
6a3sl [Ipeanpusitus u YHUBEpcUTeTA.

11.1. O6opynoBanue, HeoOX0auMMOe B 00pa30BaTeJBLHOM IpoLecce:

Hayunsie n1abopaTopun, CHaOXEHHBIE JJA0OPATOPHON MEOENbI0, BHITSHKHBIMU IIKadaMu,
XUMHUYECKON MOCYA0H, peaKTHBaMH, HEOOXOIUMBIM 00I1eTab0paTOPHBEIM 000pYIOBAaHUEM (BECHI
AQHAIUTUYECKUE, CYIIMJIbHbIE IIKa(bl, BaKyyM-CyIIWIbHbIe MIKadbl, KOJIOOHArpeBaTelNu,
POTAIIMOHHBIC UCTIAPUTEIH, TEPMOCTATHI, YN My(elIbHbIe, IEHTPU(PYTH, MAarHUTHBIC MEIIAJIKH,
yIbTPa3BYKOBbIE TOMOT€HH3AaTOpbl, pH-METphl, KOHAYKTOMETPBI) M CHEHUATU3UPOBAHHBIM
o0opynoBaHuEM Uil DPa3pabOTKH, CHUHTE3a M MCCIEOBAHUS CBOHCTB HAaHOMATepHAIIOB U
HAaHOCTPYKTYPUPOBAaHHBIX  CHCT€M, B TOM 4YHCIEe IUIaHETapHas  MHKPOMEJbHHMIIA,
cnektpoporomMerp B Y® U BUAMMOM 0071aCTH, CHUHXPOHHBIH TEPMHUECKUH aHAIU3aTOp,
aHAJIM3aTOp pa3Mepa U J3eTa-MOTEHLMana YacTUll, aHAJTU3aToOp CTAOWIBHOCTH JUCHEPCHBIX
CUCTEM, POTAIMOHHBIN BUCKO3UMETP (PEOMETD).

bubnnoreka, umeromas paboure MecTa, OCHAlICHHbIE KOMIBIOTEPAMU C JOCTYIOM K
0a3aM JaHHBIX U BBIX0/I0M B MIHTEpHeT.

11.2. YueOHO-HATJISAAHbIE TOCOOHA:
[Ipumepsr oT4eToB cTyAeHTOB mo mpakTuke «lIpom3BoacTBeHHas mpakTuka: [IpakTuka
10 TIOJTYYECHUIO TPO(PECCUOHATBHBIX YMEHUH U OMbITa MPO(HECCUOHATLHON IEATEIIEHOCTI.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIeKOMMYHHKAMOHHbIE CeTH, allllapaTHO-
NpOrpaMMHbIe M AyAHOBH3YaJIbHbIe CPE/ICTBA:
[lepeuens oOoOpynoBaHWs Ui OOECTHEUEHUs MPAKTUKH BKIIOYACT KOMIBIOTEPHl H
OPI'TEXHHUKY, PACIIOJIOKEHHbIE Ha Kadeape HAHOMATEPUaIOB U HAHOTEXHOJIOTUU

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/JbHbIie U HHPOPMALMOHHbIE PECyPChI:
[TewatHbie oOpa3oBaTenbHbIE W WH(DOPMALMOHHBIE PECYPCHI: Y4eOHBIE MOCOOHS TIO

JUCIUILIMHAM Kadeapbl; MHCTPYKIUU K HAyYHBIM MPUOOpaM.

11.5. IlepeyeHb JJHIEH3MOHHOTO MPOTPAMMHOI0 O0ecreYeHust

PexBu3uTHI Cpok OKOHYaHHUS
Haumenoanue KonuuectBo N
Nem/m IIPOrpaMMHOTI0 IPOIYKTa Horoopa JULEH3UI AACHCTBIA
porp POLYK MOCTABKU H JTUTICH3UU
WINDOWS 8.1 KonTpaxT Ne 62- -
1 Professional Get Genuine 642A/2013 0eccpouHO

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt No 28-
ShrdSvr ALNG SubsVL 352A/2020 ot

OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft
12 Mecs1eB ¢
BO3MOXHOCTBIO
2 [IpunosxxeHus B cocrase -
MIPOITICHUS
MOJITUCKH: e ——
Outlook
OneDrive
Word 365
Excel 365
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PowerPoint 365
Microsoft Teams
Microsoft Office Kontpakt Ne 28-
Professional Plus 2019 350A/2020 ot
B cocrase: 26.05.2020

. Word

. Excel

3 . Power Point

. Outlook

. OneNote

o Access

. Publisher

InfoPath

12 Mecs1eB ¢
BO3MOKHOCTBIO
[POJICHUSA
JIALICH3UN

12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS TPAKTUKHA

HanmenoBanue paznenoB | OCHOBHbBIE MOKA3aTENHN OLICHKHU

Dopmbl Hu METObI
KOHTPOJIA U OLIEHKHU

Pasznen 1. Boinmosinenue 3Haem:

U MpecTaBJIeHue - MOPSII0K OpraHu3alkH,
pe3yabTaTOB HAY4YHbIX TJIAHUPOBAHUS M MPOBEJCHUST HAyYHO-
HCcCaeI0BaHMUM. HCCIIEIOBATEIbCKUX pabor c

1.1. BeimosHeunue
HAy4YHBIX HCCIICIOBAHUM.

HCIIOJIb30BAHUEM TOCJIEAHUX HAy4HO-
TEXHAYECKUX JOCTWKEHUN B JaHHOU

o0JacTy;

TEOPETUYECKHE OCHOBBI Pa3pabOTKH U
HOJTY4eHHUS HAaHOCTPYKTYPHUPOBAHHBIX
CHCTEM M HaHOMAaTEepUaJIOB, OCHOBHBIE
METOJIbl WX HMCCIIEIOBAHUS U 00J1acTh
PUMEHEHHUS;

- OCHOBHBIE TpeOOBaHUS K
IPEICTAaBICHNIO PE3yIbTATOB
MIPOBE/ICHHOTO MCCIICI0OBAHMS B BUJIE
HAYYHOTO OTYETa, CTAThbH WIIN

JIOKJIaza;
ymeem:

- CaMOCTOSTENLHO BBISIBJIATD
HepCHeKTI/IBHBIe HaHpaBHGHI/I}I
Hay4YHBIX HCCIICIOBAHUM,
O6OCHOBBIBaTB aKTyaJII:HOCTI:,
TEOPETHUECKYI0 M  MPAKTHYECKYIO
3HaYMMOCTh NPOOJEMbI, MPOBOIAMUTH
SKCTICpUMEHTAIbHBIC ~ WCCIIEAOBAHUS,

AHAIM3UPOBATh U HMHTEPIPETUPOBATH
MIOJTyYCHHBIC PE3YIIbTAThI;

- OCYIIECTBIISTh TIOHCK,
00pabOTKy W  aHaMM3  HAy4YHO-
TEXHUUYECKOHN UHpOpPMALIUU 1o
Npo( IO BBIMOJTHAEMON pabOTHI, B
TOM qucie c IpUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHH;

OneHka 3a KOHTPOJIbHbBIE
pabotsl Nel, 2.
OreHka Ha 3a4ere.
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- paboTaTh Ha COBPEMEHHBIX
npubopax, OpraHu30BbIBATH
IIPOBEJICHUE SKCIIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH X 00pabOTKY
U aHAJIM3UPOBATh PE3YNIbTAaThI,
énadeem:

- METONOJIOTHEH W METOIUKOU
MPOBEJICHUSI HAYYHBIX HCCIIEIOBAHMIA,
HaBBIKAMH CaMOCTOATEIIbHON HAYyYHOH
U MCCIIEIOBATENIbCKOI paboThI;

- CIOCOOHOCTHIO pemarhb
MOCTaBIICHHBIC  3aJa4ud, HCIOJb3Ys
YMEHHMSI M HaBBIKM B OpraHH3alu
HAyYHO-UCCIIEIOBATEIECKIX u
TEXHOJIOTHYECKUX padoT;

- HaBBIKaMU KPUTHYECKOTO
aHanmsa HAayYHO-TE€XHUYECKOU
JUTEPATYpHI, pa3paboTku u
dbopMyITUpOBaHUS COOCTBEHHBIX
METOMOJIOTUYECKUX  TOJAXOJOB K
peIIeHUI0 HAYIHBIX TTPOOJIeM.

Pasznen 1. Boinmosinenue
U MpejcTaBJIeHHe
pe3yJabTaTOB HAY4YHbIX
HCCaeI0BAHUM.

1.2 TToaroToBKa Hay4HOTO
JOKJIaia U Pe3CHTAIIH.

3Haem:

- MTOPSITTOK OpraHU3aIlNH,
TUTAHUPOBAHMSI U TIPOBEACHUST HAYYHO-
HCCJIEI0BATENBCKUX pabor c

HCIIOJIb30BAHUEM TOCJIEAHUX HAy4HO-
TEXHUYCCKUX JOCTHKCHHH B JaHHOU
o0JacTy;

- TEOpPETUYECKUE OCHOBEI
paspaboTku u MOJTyYeHUS
HAaHOCTPYKTYPHUPOBAHHBIX CHUCTEM U
HAaHOMAaTEPHAJIOB, OCHOBHBIE METO/IbI
X HCCIICTOBAHUS u obOnacTu

PUMEHECHHUS;
- OCHOBHBIE  TpeOOBaHUS K
HPE/ICTaBICHUIO pe3y/bTaToB

MPOBEJICHHOTO HCCJEIOBAHMS B BUJE
HAy4YHOTO  OTYeTa, CTaThbH WM
IOKJIaza;

ymeem:
- CaMOCTOSTENHHO BBISIBJIATD
HepCHeKTI/IBHBIe HaHpaBHGHI/I}I
Hay4YHBIX HCCIICIOBAHHUM,
O6OCHOBBIBaTB aKTyaJII:HOCTI:,

TECOPETHUYECKYI0 M MPAKTHYECKYIO
3HAYMMOCTh TPOOJIEMBI, TPOBOIMTH
9KCIIEPUMEHTAbHBIE  HCCIICIOBAHMUS,
aHAJTM3UPOBaTh W HWHTEPIPETHPOBATH
MOJTYYCHHBIC PE3YJIbTAThI;

- OCYIIECTBIIATh MOMCK,
00pabOTKy W  aHaiuW3  HAy4yHO-

OneHka 3a KOHTPOJIbHYIO
padoty Ne3.
OrueHka Ha 3a4ere.
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TEXHUUYECKOHN UH(pOpPMaLIUU 1o
npo( W0 BBIMOJTHAEMON paboOTHI, B
TOM qucie c IpUMEHEHUEM
COBpPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX
npubopax, OpraHu30BbIBATH
IIPOBEJICHUE SKCIIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH UX 00pabOTKY
U aHAJIM3UPOBATh PE3YNIbTATHI,
énadeem:

- METONOJIOTHEH W METOIUKOU
MPOBEJICHUSI HAYYHBIX HCCIIEIOBAHMIA,
HaBBIKAMH CaMOCTOATEIbHON HAYyYHOU
U MCCIIEIOBATENIBbCKOM paboThI;

- CIIOCOOHOCTHIO pemaTh
MOCTaBIICHHBIC  3aJa4yd, HCIOJb3Ys
YMEHHMSI M HaBBIKM B OpraHHU3allu
HAYYHO-UCCIIEJIOBATEIIbCKUX "
TEXHOJIOTHYECKUX padorT;

- HaBBIKaMU KPUTHYECKOTO
aHanm3a HAay4YHO-TE€XHUYECKOU
JUTEPATYPHL, pa3paboTku u
dbopMyITUpOBaHUS COOCTBEHHBIX
METOMOJIOTUYECKUX  TOJAXOJ0B K
peIIeHUI0 HAYIHBIX TTPOOJIeM.
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13. OCOBEHHOCTH OPTAHU3AIIMU OBPA3OBATEJIBHOI'O ITPOIECCA JJIA
NHBAJINAOB N JINL C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOydyeHre WHBATUAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMH  3JIOPOBBS
OCYIIIECTBIISIETCS] B COOTBETCTBHH C:

- [TopsinkoM opraHu3ally U OCYILIECTBICHHUS 0Opa30BaTENbHON NEATENHHOCTH IO
o0Opa3oBaTeNbHbIM MpOrpaMMaM — MporpaMmaM OakanaBpuaTa, MporpaMMaM CIIEHHaIUTeTa,
nporpammam maructparypsl (IIpuka3z Muno6puayku P® ot 05.04.2017 Ne 301);

- [TonoxkeHneM O TMOpPSAKE OpraHW3allMd U OCYIIECTBICHHS 00pa3oBaTEeNbHOM
NEeSATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUs — MporpaMMam
OakanmaBpuaTta, MporpaMmaM CIHeLHalIMTeTa, MporpaMmaM  maructpatypsl B PXTY
uM. [I.U. MenneneeBa, npuHATbIM pemieHueM YdeHoro coBera PXTY um. [I.W. Meunneneera
o1 30.10.2019, mnpotokon Ne 3, BBeAEHHBIM B JelcTBHE HpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

- [TonoskxeHneM O MPAKTUYECKON MOAroTOBKE oOOydaromuxcs B (deaepaibHOM
TOCYJapCTBEHHOM  OIO/PKETHOM  00pa30BaTENbHOM  YUPEXKIEHHH BBICHIETO OOpa3OBaHMS
«Poccuiickuil XMMUKO-TEXHOJOTHYeCKU yHuBepcuter umenu .M. MenaeneeBa», TpuHATHIM
peumieHueM YueHnoro coera PXTY wum. JI.U. Menneneea ot 25.11.2020, nportokon Ne 4,
BBEJECHHBIM B jeiicTBUe npukazom pektopa PXTY um. I.U. Mengeneea ot 26.11.2020 Ne
117 OL;

— MeTonu4ecKuMU  peKOMEHJANUSIMH [0  OpraHu3alud  00pa30BaTEIHLHOTO
npouecca /Ui oOyueHUss MHBAJIUIOB U JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbSI B
0o0pa3oBaTeNbHBIX OpPraHMU3AlMIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
o0OpasoBatenbHOro mpoliecca (yTBEep)KIeHbI 3amecTuTereM MuHuctpa oopa3oBaHust u Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).

28



JlomosiHeHMs1 M U3MeHEeHHsI K padoyell mporpaMMe NPaKTUKH
«IIpousBoacrBenHas npakTtuka: HayuHno-uccienoBarenbckasi padoray
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl

28.03.03 Hanomarepuainl

KO 1 HAUMEHOBAHUE HAIIPABJICHUS IIOATOTOBKH (CHCHPI&J'ILHOCTH)

«XUMHYECcKasl TEXHOJIOTHUSI HAHOMATEPHUATIOB)

HaumenoBanue OOIT

®opma o0yyeHHs: OuHas

Howmep
OcHoBaHUE BHECEHUS
U3MEHEHHUS/ ConepxaHue TOMOTHCHUS/H3MEHEHHS
A3MEHEHU S/ JOITOJIHEHUS
JOTIOTHEHUS
MPOTOKOJ 3aC€IaHusl Y UEHOT 0
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
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MuHuCTEpCTBO HAYKHU M BbicHIero oopazoBanus Poccuiickoii @egepanun
(denepanbHoe rocy1apcTBeHHOE OI01KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICHIEr0 00Pa30BaHUA
«PoccuiicKuil XMMUKO-TEXHOJIOTHYEeCKUA YHUBEPCUTET
umenu JI.. MenaesieeBa»

«YTBEPXKIAIO»

H.o. mpopekTopa mo yueOHoM paboTre

C.H. ®unaros
« » 2022 r.

PABOYASA TIPOTPAMMA
«ITPOU3BOACTBEHHAS NTIPAKTUKA: ITIPEJAUIIJIOMHAS ITPAKTUKA»

Hanpasiienue noarorosku 28.03.03 «Hanomatepuaiab»
IIpoduab noAroToBKkM — «XUMHUYECKAsI TEXHOJIOTHA HAHOMATEPHAIOB)»

Kpanupukanus «dakaaaBp»

PACCMOTPEHO 1 OJIOBPEHO
Ha 3acefaHu MeToauYecKol KOMUCCHA
PXTY um. JI.. Menneneera
«25» mas 2022 r.

IIpencenarens H.A. Makaposn

MockBa 2022



HporpaMMa COCTaBJICHA:

JIOTICHTOM Kadeapbl HAHOMAaTEPHAIOB M HAHOTEXHOJIOTUH K.X.H. J101l. MypamoBoit H.M.

[TporpamMma paccMoTpeHa 1 0j00peHa Ha 3aceiaHuu Kadeapbl HAHOMATEPHAIOB U HAHOTEXHOJIOTUU

«27» anpenst 2022 r., nporokon Ne 18



1. EJIb U 3AJIAYU ITPAKTUKHU

[Iporpamma cocTaBieHa B COOTBETCTBHHU ¢ TpeboBaHusIMU DenepanbHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTAaH/IAPTa BBHICHIETO0 00pa30BaHuUs — OaKaJlaBPHAT 10 HANPABICHHUIO TOJrOTOBKH
OakanaBpoB 28.03.03 Hanomamepuanvt (OPI'OC BO), npobuns «Xumuueckas mexnonozusn
HAHOMAmMepPuan0e», PEKOMEHIALUIMH METOAUYECKOW KOMUCCHM UM HAKOIUIEHHBIM OIIBITOM
MpOBEJCHUA TNPAKTUK Kadenpodl HaHOMarepuanaoB u HaHoTexHonormn PXTY wmm. [ W
Menpneneesa.

[Iporpamma OTHOCHMTCS K 4YacTM Yy4yeOHOro IUIaHA, ONpEJeNsieMOd  y4aCTHHKaMH
oOpa3oBaTebHBIX OTHOIICHWH, Oyoka IlpakThka W paccuWTaHa Ha TMPOBEACHHE TNPAKTHKUA B 8
cemectpe (4 kypc) oOyuenusi. [lporpamma mnpenmosiaraeT, 4To OOyYaroIIMecs OCBOWJIM BCE
JUCLMIUIMHBI U UHbIE MTPAKTHKHU, IPEIyCMOTPEHHbIE YUeOHBIM IJIAHOM, U UMEIOT TEOPETUUYECKYIO0 U
MPAKTHUYECKYIO MOATOTOBKY B 00JIACTM XMMHHU, XUMHUUYECKON TEXHOJIOTMHM METOJOB HCCIICOBAaHUS
HaHOMaTEepUaJoB.

Hear mnpaktukn «I[lpon3BoacTBeHHAs NPAKTHKA: MPEAIUIIOMHAS MPAKTHKa»:
MOJITOTOBKA K BBIIIOJHEHHUIO BBIITYCKHOM KBAJTM(PHUKALIMOHHOW PaOOTHI.

3agayamu npakTuku «I[IpoM3BoACTBeHHAsi NMPAKTHKA: NPeJIUIUIOMHAsi NPAKTHKA»
SBIISIETCS] OKOHYATeIbHOE (POPMUpPOBAHUE Y OOYUAIOUINXCS YHUBEPCAIBHBIX U NMPOPECCHOHAIBHBIX
KOMITIETEHLIUH, CBA3aHHBIX C XUMHUUYECKON TEXHOJIOIMEN HAHOMATEPHAJIOB.

KonTponbs ycneBaeMocTH CTYJIEHTOB BEAETCSl MO MPUHITON B YHUBEPCUTETE PEHTHHTOBOM
CHCTEME.

PaGouas mporpamma NpakTUKU MOXKET OBITh peaii30BaHa C MPUMEHEHHEM 3JIEKTPOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUI U 3JIEKTPOHHOIO O0yUYEHHS IMOJTHOCTHIO MM YaCTHYHO.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS NIPAKTUKH
[IpoxoxaeHne NpPaKTUKH TMPU TOATOTOBKEe OakajnaBpoB 1o HampaBieHuto 28.03.03
Hanomamepuanvl, npopuns «Xumuueckas mexHono2usi HAHOMAMeEPUAnos) HAIPaBICHO Ha

HpI/IO6p€T€HI/I€ CJICAYIOIIUX KOMHeTeHHHﬁ U HHIUKATOPOB UX JOCTH/KCHHUA:

YHHBepcaJILHbIe KOMIICTCHIIMHA U HHAUKATOPbI UX TOCTHKCHUA

HaumenoBanue
Kon 1 HanmeHoBaHMe HHIMKATOPA
KaTeropuu (TpyImisl) Kon n naumenosanne YK
noctuxkenus YK
YK

CucremHoe u YK-1 Cnocoben YK-1.1 35aeT MeTOABI IIOKCKA,

KPUTHUYECKOE OCYILIECTBJISITh MTOUCK, KPUTHUYECKOTO aHaJ13a U CUHTE3a

MBIIUICHHUE KPUTHUYECKUH aHAJIN3 U CUHTE3 | HH(GOpPMAIUH, IPUMEHEHUS CUCTEMHOTO
uHpOpMAaINH, TPUMEHSITh M0JIX0/1a, OCHOBAHHOI'O HA HAYYHOM
CHCTEMHBIN MOJIXO IS MHUPOBO33PEHHH IIPU PEILICHUH 3a/1a4
peleHus TOCTaBIEHHBIX po(heCCHOHAIBHOM 1€ TENbHOCTH
3axa4 YK-1.2 YMmeer aHanu3upoBath 3a4a4y,

BBIACIIAA €€ 0a3oBbIe COCTaBJIAOIIHUC

YK-1.3 YMeeT HaX0UTh U KPUTHUECKHU
aHAJIM3UPOBATHh UH(OPMAITHIO,
HEOOXOAUMYIO JJIsl PELICHHS
MOCTABJICHHOM 3a7a4u




YK-1.4 YMmeer onpeiessiTh U OIIEHUBATH
BapHaHThl BOBMOXKHBIX PELICHUH 3a/1auu

YK-1.5 Binageet HaBLIKaMU
paccMOTpPEHUST BO3MOXKHBIX BApUAHTOB
peleHus 3a1a4u, OIICHUBAHUS UX
JIOCTOMHCTBA Y HEJIOCTATKH

Pazpabotka u
peanm3anys IpOeKTOB

YK-2 CniocoGeH onpeaensiTh
KpYT 331a4 B paMKax
MOCTABJIEHHOM IIE€JIN U
BbIOMPATh ONTUMAJIbHbBIE
COCOOBI UX pelIeHus, HCXO/Is
13 AEUCTBYIOMIMX MPABOBBIX
HOPM, UMEIOILIUXCS PECYPCOB
Y OTpaHUYECHUI

YK-2.1 3naet npaBoBbIe HOPMBI,
peryIHpyIOIIe OTHOLICHNE YellOBeKa K
9eJI0BeKY, OOIIECTBY, OKpY)KatoUIen
cpene

YK-2.2 YmeeT BoIOpaTh
COOTBETCTBYIONIYIO TOCTAHOBKE 33724t
CTpPATETUIO MIPH HKCIIEPUMEHTAIIBEHOM
MOUCKE ONITUMAJIbHBIX YCIOBHUH

YK-2.3 BrnangeeT HaBbIkaMu BIOOpA
METO/1a ONITHMHU3ALUH CII0KHBIX
MPOIIECCOB B paMKaX MOCTABICHHOM
e

KommyHnukanms

YK-4 Cnocoben
OCYILIECTBIISATH JICIIOBYIO
KOMMYHUKAIIMIO B YCTHOH U
MUCHbMEHHOH popmax Ha
rOCYJITapCTBEHHOM SI3bIKE
Poccuiickont @enepanuu u
WHOCTPAHHOM(BIX) SI3bIKE(aX)

YK-4.2 3nHaeT 0CHOBHbBIE IPUEMBI U
MeTO bl pehepupoBaHUs U
AHHOTHUPOBAHUS JIUTEPATYPHI 1O
CHENHATHLHOCTH, PHUEMBI paOOTHI C
OPUTMHAJIBHOW JIUTEPATYPOU 10
CHEeUATbHOCTU

YK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO
JIEKCHUKY, B TOM YHCIIE, OOLICHAyYHYIO U
CHEeUAIbHYIO0 TEPMHHOJIOTHIO,
HEOOXOIMMYIO JJIsl PELICHHS
CTaHJIAPTHBIX KOMMYHUKATHBHBIX 33/1a4

YK-4.4 YMmeeT UCnoab30BaTh
MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTUHU TIPH TIOUCKE HEOOXOIUMOI
nH(GOpPMAIMH B TIPOIIECCE PEIICHUS
CTaHAapTHBIX KOMMYHUKATUBHBIX 3a7a4
Ha TOCY/IapCTBEHHOM M HHOCTPAHHOM
SI3BIKAX

YK-4.5 Ymeet padotats ¢
OPUTMHAJILHOW JIUTEPATYPOH 110
CHELMAJILHOCTH CO CJIOBAPEM

YK-4.8 Brnageet HaBbIKaMu peyeBOi
NI TeTbHOCTH PUMEHUTENBHO K cepe
OBITOBOH 1 MTPO(heCCHOHATBHON
KOMMYHHUKAIIUU, OCHOBAMHU ITyOTMYHON
peun




YK-4.9 Brnageetr ocHOBHOM HHOS3BEIYHOM
TEPMUHOJIOTHEH CTIeIIUaTbHOCTH,
OCHOBaMH pehepupOBaHUs U
AHHOTHUPOBAHUS JIUTEPATYPHI 11O
CIIeIIMaJILHOCTH

CaMOOpFaHI/IBaL{I/IH )51
CaMOpa3BUTHUC (B TOM
qucCJjC

YK-6 CriocobeH ynpaBisiTh
CBOUM BpEMEHEM,
BBICTpauBaTh U

YK-6.3 YMmeeT rmuiaHupoBaTh U peliaTh
3aJ1a4i COOCTBEHHOTO
po(heCCUOHATBHOTO ¥ TMYHOCTHOTO

3I0pOBhECOEPEIKEHIE) | PEaTU30BBIBATH TPACKTOPHUIO pa3BUTHS
CaMOpa3BUTHS HA OCHOBE YK-6.4 YMeeT KpUTHUECKH OLIEHUBATh
MIPUHIUMTIOB 00pa30BaHMsI B 3¢ (HEeKTUBHOCTD UCIOJIB30BAHUS
TE€YEHUE BCEH KU3HU BPEMEHU U JIPYTUX PECYPCOB MIPU
pELICeHUH NTOCTaBJIEHHBIX 3a]a4
YK-6.6 BrnageeT npenocraBieHHbBIMU
BO3MOKHOCTSIMH JJIsI TPUOOPETCHHS
HOBBIX 3HAHHUI U HABBIKOB
be3onacHocTthb YK-8 Criocoben co3naBath 1 | YK-8.2. 3naer xapakrep BO3ICHCTBUS
KHU3HEIEATEITbHOCTH MOJIIEPKUBATh B BpEIHBIX M OHAcHbIX (DAaKTOpPOB Ha

ITOBCEHEBHOM KU3HU U B
npodeccruoHaabHOM
NeaTeIbHOCTH Oe30nacHbIe
YCIIOBUS )KU3HECSITEIbHOCTH
JUISl COXPAHEHUsS TIPUPOJTHOM
cpelbl, oOecTieueHus
YCTOWYMBOTO Pa3BUTHUS
o011ecTBa, B TOM 4YHCJIE IIPH
yrpo3e ¥ BO3HUKHOBEHHUH
Ype3BbIYAWHBIX CUTYaAIUN U
BOEHHBIX KOH()IUKTOB

YesoBeKa U MPUPOAHYIO CPEAy, METOJIbI
3alIUTHI OT HUX NIPUMEHUTENBHO K cepe
cBOei MpodecCHOHANBHOMN AeITETLHOCTH




Hpocbeccnonaﬂbﬂme KOMIICTCHIIMU 1 HHAUKATOPLI UX TOCTUKCHUSA

3agada
npodeccuoHaIbHOM
JeSITeIbHOCTH

O0BeKT Wi 00J1acTh
3HAHUS

Kon u
"HanMeHoBauue [1K

KOI[ 1 HAUMCHOBAHUC
HHAWKaTOpa JOCTHIKCHUS
K

OcHoBaHue
(mpodeccrnoHaTbHBIN
CTaH/IapT, aHAJIN3 OITBITA)
O0o0011eHHBIE TPYOBbIE
byHKIMN

Tun 3aga4 npoecCHOHAIBHOM AeSATe

bHOCTH: Hayqno-nccnenonaTenchnifl Hu pacquHO-aHaJanqecKnﬁ

C60p N aHaJIu3 JaHHbIX

0 CYIIECTBYIOIINX
TUTIaX u MapKax
HaHOMATEPUAJIOB u
HAHOCHUCTEM, ux
CTPYKTYpE U CBOMCTBax
MPUMEHUTEIILHO K
peLIeHUI0
MOCTaBJIEHHBIX 3aJa4 C
UCNOJb30BaHUEM  0a3
JTAHHBIX U
JUTEPaTypPHBIX
HCTOYHHKOB;

ydqactue B pabote
IPYNIbl  CHEUATUCTOB
npu BBITIOJIHEHUU
9KCIIEPUMEHTOB,
NPOBEACHUIO PaCYETOB
u 00paboTke ux
pe3yJIbTaToB o
CO3/IaHUIO,
UCCIIEZIOBAHUIO u
BBIOODPY
HaHOMATEPUAJIOB u
HAaHOCUCTEM,  OLICHKE
IKCIUTYaTallMOHHBIX
XapaKTEPUCTUK C

- OCHOBHBIE THUIIBI
HaHOMaTEPUaJIOB u
HaHOCHUCTEM
HEOPTaHUYECKOU
(MeTamM4ecKux u
HEMETAJUTMIECKHUX ) u
OpraHuYEeCKOn
(momMMepHBIX,
YTIEPOJIHBIX)  TPHUPOJIHI,
TBEpJIbIC, KUJIKHE,
resieo0pasHbIe,
a’pO30JIbHbIE,  BKJIIOYAs
HaHOIUIEHKH U
HaHOCTPYKTYpUpPOBaHHbIE
HOKPBITHS;

- METO/bI HCCJIEJOBAaHUH,
HCHBITAHUH, TMArHOCTUKH
¥ KOHTPOJISI KayecTBa
HAaHOMATepHUaJoB,
noyryabpuKaToB,
3arO0TOBOK JleTajIel U
H3JIeINi Ha UX OCHOBE,
TBEPIBIX, )KHJIKHX,
resieo0pasHbIX U
a3P030JIbHBIX
HAHOCHCTEM, METOIEI
IUArHOCTUKHU U aHaIu3a

IK-1 Cnocoben
IPOTHO3UPOBATH BIIMSHUE
MHUKPO- M HAaHO-
Macirrada Ha
MEXaHUYECKHE,
bu3nyeckre, XUMUICCKUE
U JIpyTHe CBOMCTBA
BEIIECTB U MaTEPHAJIOB

IIK-1.1 3HaeT OCHOBHEIE
3aKOHOMEPHOCTH U
MIPUMEPBI BIUSHUS
MHUKpO- U HaHO-
Maciraba Ha
MEXaHWYEeCKHe,
(bu3rUecKre, XUMHUICCKUE
U Jpyrye CBOMCTBA
BEIIECTB U MaTEPUAIIOB

IIK-1.2 Ymeer
MIPOrHO3UPOBATH BIMSIHUE
MHKpPO- ¥ HaHO-
Maciurada Ha
MeXaHUYECKHe,
(bu3nyueckre, XuMUIECKue
U pyrye CBOWCTBA
BEIIECTB U MaTepHAJIOB

IIK-1.3 Bnaneer
METOIaMHU OLIEHKHU
BIIUSTHUSL MUKPO- M HAHO-
Maciraba Ha
MeXaHUYECKHE,
(du3rUecKre, XUMUICCKUE
U Ipyrue CBOMCTBA
BEIIECTB U MaTEPUAJTIOB

AHanu3 TpeboBaHuil K
podecCuOHaATBEHBIM
KOMIIETECHIIUSIM,
MPEIBSBISIEMBIM K
BBITYCKHUKAM
HaNpPaBICHHS TOATOTOBKU
Ha pBIHKE TPYJa,
000011eHne 3apy0exHOTO
OTIBITA, IPOBEICHHS
KOHCYJIbTaIIU C
BEAYIIUMU
paboTomarensimMu,
00BEIMHEHUSIMU
paboromarenei oTpaciu,
B KOTOPOH BOCTpEOOBaHBI
BBIITYCKHUKH B paMKax
HarpaBJICHUS
MOJITOTOBKH.

[TpodeccronanbHbIit
ctangapt 26.006
«CrienuanmucT 110
pa3paboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMIO3HUIIMOHHBIX
MaTepUaIOBY,
YTBEPXKJACHHBIA MPUKA30M

6




IIOMOIIBIO
KOMIIJIEKCHOTO aHaju3a
CTPYKTYpPBl M (DU3HKO-

MEXaHUYCCKHUX,
KOPPO3UOHHBIX 14
Ipyrux CBOMCTB,
YCTONYUBOCTHU K
BHCIITHUM
BO3JACUCTBUSIM;

1.  cbop HAy4YHO-
TEXHUYECKOMH
uHpOpMAIH o
TEMaTHKE
3KCIEPUMEHTOB JUIS

cocTaBJeHHs 0030pOB,
OTYETOB W  HAYYHBIX
nyOJIMKAIHiA, Y9acTHe B
COCTaBJICHMH  OTYETOB
o BBITIOJJTHECHHOMY
3aJIaHHIO.

HAaHOJHUCIICPCHBIX YaCTHII,
HaHOIIJICHOK M
HaHOCHUCTCM.

MunucTepcTBa Tpyia u
COLIMAJILHOMN 3aIl[ATHI
Poccuiickoit @enepannn
ot 08.09.2015 No 604#.
A: JJaGopaTopHo-
aHAJTUTHYECKOE
COIMPOBOXKJICHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UIIMOHHBIX
MaTepuaioB (YpOBEHb
KBaJM(UKaIuU — 6)

B: Hay4yHno-Ttexnuueckas
pa3paboTtka u
METOIMYECKOE
COINPOBOK/ICHUE B
o0nactu co3naHus
HAHOCTPYKTYpPUPOBAaHHBIX
KOMIIO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBaMM(DUKAITUT
—6)
[TpodeccronanbHbIit
crangapt 40.104
«CrienuanmcT 110
M3MEPEHHUIO [TapaMETPOB
1 Moau(UKaIK CBOMCTB
HaHOMaTepUajoB U
HAHOCTPYKTYp»,
YTBEP>KJICHHbIN MTPUKA30M
MuHnucTepcTBa Tpyia u
COLIMAJILHOM 3aIl[ATHI
Poccuiickoit @enepannn
ot «7» centsiops 2015 r.
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Ne 593m.

C: CoBepiiieHCTBOBaHUE
MPOLIECCOB U3MEPEHUN
napaMeTpoB U
MOIU(UKALIUN CBOWCTB
HaHOMaTepUajIoB U
HAHOCTPYKTYp (YPOBEHBb
KBaJIM(UKAUU — 6)

yyactue B pabote
TPYIIBl  CHEIHATHCTOB
npu BBIMOJIHCHUN
IKCIIEPUMEHTOB,
IPOBE/ICHHIO PACYETOB
u 00paboTke nx
pe3yIbTaToOB 1o
CO3JIaHHIO,
UCCIIeIOBAaHUIO u
BBIOODY
HaHOMAaTEpHAJIOB u
HAHOCHCTEM,  OIICHKE
IKCILTyaTaI[HOHHBIX
XapaKTePUCTUK c
HIOMOIIBFO

KOMITJICKCHOTO aHaJn3a
CTPYKTYpBl U (HU3HKO-

MEXaHUYECKUX,
KOPPO3HOHHBIX "
JIpYTUX CBOJWCTB,
YCTOWYMBOCTH K
BHELIHUM
BO3JACUCTBUSIM;

ydactue B
MIPOU3BO/ICTBE
HAaHOMAaTEpHUaJOB u

- OCHOBHBIE THUIIBI
HaHOMaTEpPUaJIOB u
HaHOCHUCTEM
HEOPTaHUYECKOU
(MeTamIM4ecKux u
HEMETAJUTMIECKHUX ) u
OpraHuyecKoi
(momMMepHBIX,
YTIEPOJHBIX)  TPHUPOJIBI,
TBEpJIbIC, KUJIKHE,
resieo0OpasHbIie,
a’p030JIbHbIE,  BKJIIOYAs
HAHOIUIEHKH U
HaHOCTPYKTYpUpPOBaHHbIE
HOKPBITHS;

- METOABl HCCIIEIOBAaHHUH,
HUCIBITAHUH, JUarHOCTHKHU

W KOHTPOJISi  KadecTBa
HaHOMATepHUaJsoB,
noyryabpuKaToB,
3aroTOBOK  JieTaieil u
U3JIeJIMi Ha WX OCHOBE,
TBEPbIX, KUIKUX,
reIeo0pasHbIX u
a’PO30JIbHBIX
HAHOCHCTEM, METO/IbI

IK-2 Cnocoben
MIPUMEHSITh HABBIKU
HCIIOJIb30BaHUSs
MIPUHIIUIIOB U METOIUK
KOMILJICKCHBIX
HCCIIEJOBaHUH,
HCIIBITAHUN U
JIMarHOCTHKH
MaTepualioB, U3ICIIUIA U
MIPOIIECCOB UX
MIPOM3BOJICTBA,
00paboTKH U
Moau(UKALIMY, BKIIIOYas
CTaHAApPTHBIC U
cepTuuKamoOHHbIC
HCIIBITAHUS

IIK-2.1 3HaeT OCHOBHBIE
MIPUHITUIIBI 1 METOTUKH
KOMILIEKCHBIX
HUCCJICIOBaHUH,
HUCHBITAaHUM U
JUATHOCTUKH
MaTepHaioB, U3JICITHHN 1
MPOIIECCOB UX
MIPOU3BOJICTBA,
00paboTku 1
MOAU(pUKALINH, BKIIFOYAS
CTaHJapTHBIC U
cepTuuKamoHHbIC
HCITBITAHMS

IIK-2.2 Ymeer
MIPUMEHSTH HAaBBIKU
KOMILIEKCHBIX
HCCJICIOBAHUH,
HCITBLITAHUM U
MUArHOCTHKHU
MaTepualioB, N3N U
MPOIIECCOB UX
MMPOU3BOJICTRA,
00paboTKH 1
MOAM(UKAIINH, BKITFOYAs
CTaHapPTHBIC U

AHanu3 TpeboBaHuil K
npodecCuOHaATBEHBIM
KOMIIETECHIIUSIM,
MPEIBSBISIEMBIM K
BBITYCKHUKAM
HaNpPaBJICHHSI TIOATOTOBKU
Ha pBIHKE TPYAA,
00001IeHne 3apy0e HOTO
OTIBITA, IPOBEICHHS
KOHCYJIbTaIIU C
BEAYIIUMHU
paboTomarensiMu,
00BEIMHEHUSIMU
paboromarenei oTpaciu,
B KOTOPOH BOCTpEOOBaHBI
BBIITYCKHUKH B paMKax
HarpaBJICHUS
MOJITOTOBKH.

[TpodeccronanbHbIiA
crangapt 26.006
«CrenuanucT 1o
pa3paboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIHOHHBIX
MaTepHaoBy,




HaHOCHUCTEM c
3aJJAaHHBIMHU
TEXHOJOTHYECKUMH U
(yHKIMOHAIbHBIMH
CBOIMCTBaMHU,
MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX
MPOIIECCOB B COCTaBe
MEPBUYHOTO MPOEKTHO-
TEXHOJOTHYECKOTO HJIU
HCCJIEIOBATEILCKOTIO
MOJIpa3AeCHUs.

JIMAarHOCTHKA W aHaJlIHu3a
HAHO/MCTIEPCHBIX YaCTHII,
HAHOTICHOK u
HAHOCHCTEM;

- BCE BHJIBI
HCCIIEZIOBATEIBCKOTO,
KOHTPOJIBHOTO U
UCIIBITATEIILHOTO
o0opynoBaHusl,
AHATUTUYECKON
anmaparypsl,
KOMITBIOTEPHOE
IporpaMMHOE
obecrieueHue ISt
00paboOTKH pe3yIbTaTOB U
aHaJK3a MOJyYCHHBIX
JAHHBIX, MOJICITUPOBAHUS
NPOIIECCOB CHHTE3a U
(HUBUKO-XUMUYECKUX
CBONCTB
HAaHOMAaTEPUAJIOB.

cepTuuKamoHHbIC
UCTIBITAHUS

IIK-2.3 Bnaneer
OCHOBHBIMH METOJaMH
KOMIIIEKCHBIX
HUCCJICIOBaHUH,
HCOBITAaHUHN U
JIMArHOCTHKH
MaTepUalioB, U3ACIUNA U
MPOIIECCOB UX
MPOU3BOJICTRA,
00paboTkH 1
MOAM(UKAIINH, BKITFOYAs
CTaHJIapTHBIC U
cepTuduKaInOHHBIC
HCITBLITAHUS

YTBEP>K/IEHHBIN MIPUKA30M
MuHnucTepcTBa Tpyia u
COLMATIbHOM 3allUTHI
Poccuiickoit @enepannn
ot 08.09.2015 No 604#.

A: JJaGopaTopHo-
aHAJTUTHYECKOE
COIMPOBOXKJICHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UIIMOHHBIX
MaTepuaioB (YpOBEHb
KBaJM(UKAIUU — 6)

B: Hay4yHno-texnuueckas
pa3paboTtka u
METOIUYECKOE
COIIPOBOYXK/IEHHUE B
o0J1acTH co3manus
HAHOCTPYKTYpPUPOBAaHHBIX
KOMIIO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBaMM(DUKAITUT
—6)

[TpodeccronanbHbIit
crangapt 40.104
«CrienuanmcT 110
M3MEPEHUIO NTapaMeTPOB
1 Moau(UKaIMK CBOMCTB
HaHOMaTepUasoB U
HAHOCTPYKTYP»,
YTBEPK/IEHHBIN MTPUKA30M
MunuctepcTBa Tpyaa u
COIMATLHOM 3aITUTHI




Poccuiickoit @enepanuu
oT «7» centsiops 2015 r.
No 593n.

C: CoBepiiieHCTBOBaHWE
MPOLIECCOB U3MEPEHUN
napaMeTpoB U
MOIU(UKALIUN CBOMCTB
HaHOMaTEepHUaJoOB U
HAHOCTPYKTYp (YPOBEHBb
KBaJIM(UKAUU — 6)

C60p N aHaJIu3 JaHHbIX

0 CYIIECTBYIOILINX
TUTIaX u MapKax
HaHOMATEPUAJIOB u
HaHOCHUCTEM, ux
CTPYKTYpe U CBOMCTBax
NPUMEHUTEIIBHO K
pelIeHuI0
NOCTaBJIEHHBIX 3aJa4 C
UCNOJb30BaHUEM  0a3
JTAHHBIX U
JUTEPaTypPHBIX
HCTOYHHKOB;

ydqactue B pabote
IPYNIbl  CHEUATUCTOB
npu BBITNIOJTHEHUU
9KCIIEPUMEHTOB,
NPOBEACHUIO PACUYETOB
u 00paboTke 1704
pe3yabTaToOB o
CO3/IaHUIO,
UCCIICZIOBAHUIO u
BBIOODY
HaHOMATEPUAJIOB u

- OCHOBHBIE THUIIBI
HaHOMaTEPUAJIOB u
HaHOCHUCTEM
HEOPTaHUYECKOU
(MeTamM4ecKux u
HEMETANTNYECKHUX ) u
OpraHuyecKoi
(momMMeEpHBIX,
YIIEPOJHBIX)  TPHUPOJIHI,
TBEpJIbIC, KUJIKHE,
resieo0pasHbIe,
a’p0o30JIbHbIE,  BKJIIOYAs
HaHOIUIEHKH U
HaHOCTPYKTYpUpPOBaHHbIE
HOKPBITHS;

- IPOLIECCHl  TIOJYYEHMUS,
00paboTKH u
MoaupuKauu
HaHOMaTepUasoB,
BKJIIOYAst
HAHOCTPYKTYpPHBIC
IUIGHKK W TOKPBITHS,
nony(padpukaros,
3aroTOBOK  JIeTaJled |

MK-3 Cnocoben
HNPUMEHSTH OCHOBHbIE
TUIIBI HAHOMATEPUAJIOB U
HaHOCHUCTEM
HEOPraHU4eCcKou u
OpraHuyecKoi MPUPO/IbI,
BKJIIOYasi HAHOTJICHKU U
HaHOCTPYKTYpUpPOBaHHbIE
HOKPBITHS, BIAJIEET
HaBbIKaMH BBIOOpA TaKUX
MaTepHaJIOB JJIs
3aJlaHHBIX YCIOBUH
9KCIUTyaTalluu C Y4ETOM
TpeboBaHMI
TEXHOJIOTUYHOCTH,
SKOHOMHUYHOCTH,
HA/ICKHOCTH U
JIOJITOBEYHOCTH

IIK-3.1 3HaeT OCHOBHEIE
(U3HKO-XUMUYECKUE,
AKCIUTYyaTallMOHHBIE U
TEXHOJIOTHIECKHUE
XapaKTePUCTUKHU
HAaHOCTPYKTYPUPOBAHHBIX
MaTepHayoB

IIK-3.2 Ymeer
MIPUMEHSTh
nH(}OPMAITMOHHO-
KOMMYHHUKAIIUOHHbIE
TEXHOJIOTUH U1 cOopa u
aHaJIM3a TEXHUYECKOMN
uH(pOpMAIIIH 110
WHHOBAIIMOHHBIM
pa3zpaboTkam B 001acTH
MOJTyYEHUS
HaHOCTPYKTYpPUPOBAaHHBIX
MaTepuajoB

IIK-3.3 Bnaneer
HaBBIKAMU
MOIU(DUITUPOBAHUS
METOJHK U CIIOCO00B
TOJTYYCHUS, IS

AHanu3 TpeboBaHUil K
npodecCuOHATEHBIM
KOMIICTCHIIUSIM,
MPEIBSIBISIEMBIM K
BBIITYCKHUKAM
HarpaBJIeHHUS IO OTOBKU
Ha PBIHKE TPYAA,
00001IeHre 3apy0exHOTO
OTIBITA, IPOBEICHHS
KOHCYJIbTaIU C
BEAYIIUMU
paboTomarensiMu,
00BEIMHEHUSIMU
paboromarenei oTpaciu,
B KOTOPOH BOCTpEOOBaHBI
BBIITYCKHUKH B paMKax
HarpaBJICHUS
MOJITOTOBKH.

[TpodeccronanbHbIIA
ctanaapt 26.006
«CrienuanucTt 1o
pa3paboTke
HAHOCTPYKTYPUPOBAHHBIX
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HaHOCHCTEM, O CHKEC
OKCILTyaTallHOHHBIX
XApaKTCPHUCTUK C
IIOMOIIBIO

KOMIUIEKCHOIO aHaJIn3a
CTPYKTYpBl M (HU3UKO-

MEXaHUYCCKHUX,
KOPPO3UOHHBIX 14
Ipyrux CBOMCTB,
YCTONYUBOCTHU K
BHCIITHUM
BO3JACUCTBUSIM;

coop Hay4HO-
TEXHUYECKOMH
uH(pOpMAIIH 1o
TEMaTHKE
3KCIEPUMEHTOB JUIS

COCTaBJICHUA 0030pOB,
OTYETOB W  HAyYHBIX
nyOIuKanuii, yaactue B
COCTaBIICHMH  OTYETOB
o BBITTOJTHEHHOMY
3aJJaHUIO.

W3JIeINii Ha UX OCHOBE, a
TaK)K€ TEXHOJIOTHYECKHE
MpOLECChl €  Yy4acTHEM
HAHOCTPYKTYPUPOBAHHBIX
cpen;

- HOPMaTUBHO-
TEXHHYECKAs
JOKYMEHTAIHS U
CUCTEMBI CepTUHUKAIINH
HaHOMATCPHUAJIOB U
W3JIeJINI Ha UX OCHOBE,
MIPOTOKOJIBI XOJIa U
pE3yJIbTATOB
JKCIIEPUMEHTOB,
JOKYMEHTAIIHS 10
TEXHHUKE 0€30IMaCHOCTH U
0e30macHOCTH
JKM3HE IS TeIbHOCTH.

oOecIieuyeHns 3aIaHHbIX
CBOMCTB MaTepuaia u
TEXHOJIOTHYECKHUX
apamMeTpoB €ro
MOJTyYEHUS

KOMIIO3UIIMOHHBIX
MaTepuajoBy,
YTBEPXKJACHHBIA MTPUKA30M
MunuctepcTBa Tpyaa u
COLMATBHOM 3alTUTHI
Poccuiickoit @enepannn
ot 08.09.2015 No 604#.
A: JJaGopaTopHo-
aHAJTUTHYECKOE
COIMPOBOXKJICHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UIIMOHHBIX
MaTepuainoB (YpoBEeHb
KBaJM(UKaIUU — 6)

B: Hay4yHno-Ttexnuueckas
pa3paboTtka u
METOUYECKOe
COIIPOBOXK/ICHHUE B
o0J1acTH co3maHus
HAHOCTPYKTYpPUPOBAaHHBIX
KOMIIO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBaMM(DUKAITUN
—6)

[TpodeccronanbHbIit
craugapt 40.104
«CrienuanmucT 110
M3MEPEHUIO NTapaMETPOB
1 Mou(UKaIMK CBOMCTB
HaHOMaTepUasoB U
HAHOCTPYKTYp»,
YTBEPKJACHHBIA MTPUKA30M
MunncTepcTBa Tpyaa u
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COLIMAJILHOMN 3aIl[ATHI
Poccuiickoit @enepanuu
ot «7» centsiops 2015 r.
No 593n.

C: CoBepiiieHCTBOBaHHUE
MPOLIECCOB U3MEPEHUN
napaMeTpoB U
MOIU(UKALIUN CBOMCTB
HaHOMaTEPHUaJOB U
HAHOCTPYKTYp (YPOBEHBb
KBaJIM(UKAUU — 6)

Tun 3aga4 npoecCHOHAJIbHOH IeATEJIbHOCTH: IPOU3BOACTBECHHBIH U MPOCKTHO-TEXHOJOIHYeCKUI

ydacTHe B
NPOU3BOJICTBE
HaHOMaTepUajIoB
HaHOCUCTEM c
3aJlaHHBIMU
TEXHOJIOTUYECKUMH U
(hyHKIMOHATHHBIMU
CBOMCTBaMH,
NPOEKTUPOBAHUHU
BBICOKOTEXHOJIOTUYHBIX
NpPOIIECCOB B COCTaBe
HNEPBUYHOTO MPOEKTHO-
TEXHOJIOTUYECKOTO WU
HCCIIEZI0BATEIBCKOIO
HOJPa3/IeICHHUS;
KOHTPOJIb KayecTBa
BBIITyCKaeMOU
HPOTYKIHH.

- BCe BHJIBI
HCCIIeIOBATEIBCKOTO,
KOHTPOJBHOTO U
UCIIBITATEIILHOTO
obopynoBaHus,
aHAITUTUYECKOMN
anmaparypsl,
KOMITBIOTEpHOE
MPOrpaMMHOE
olecrieueHne VTS
00paboOTKH Pe3yNbTaTOB U
aHanau3a MOJIY9E€HHBIX
JAHHBIX, MOJEITUPOBAHMS
MpOLIECCOB  CHUHTE3a W
(hUBUKO-XUMUYECKUX
CBOWCTB
HAaHOMATEpHUaJoB;

- IPOLIECCHl  TIOJYYCHHS,
00paboTKH u
MoaupUKan
HaHOMAaTepHaJjoB,
BKJTIOYAsI

K-4 Cnocoben
OCYIIECTBJISITH BRIOOD U
MpeBApUTEIbHBIN pacueT
OCHOBHBIX IPOLIECCOB U
arnrapaToB XMMHUYECKOM
TEXHOJIOTUU
HaHOMATEePUAJIOB

I1K-4.1 3HaeT TUIOBEIE
MPOIIECChl XUMHUYECKON
TEXHOJIOTHH,
COOTBETCTBYIOIIUE
anmapaTtbl 1 METOJIbI UX
pacueTa

IIK-4.2 YMmeer
MIPOBOIUTH
MpeBapUTENbHBIN pacueT
OCHOBHBIX TPOIIECCOB
XHUMHUYECKON TEXHOIOTHH
HaHOMAaTEePHUaJIOB

IIK-4.3 Bnaneer
HaBBIKaMH BBIOOpa
OCHOBHBIX MPOIECCOB U
arnmapaToB XUMHUYECKOM
TEXHOJIOTHU
HaHOMAaTEePUAJIOB

AHanu3 TpeboBaHuil K
npodecCuOHaTBEHBIM
KOMITETCHIIUSM,
MPEAbSBISIEMBIM K
BBIITYCKHUKAM
HarpaBJICHHUS TOJrOTOBKU
Ha PBIHKE TPYAA,
00001IeHne 3apy0eKHOTO
OTIBITA, IPOBEICHHS
KOHCYJIbTaIIU C
BEAYIIUMU
paboTomarensiMu,
00BEIMHEHUSIMU
paboromarenei oTpaciu,
B KOTOPOH BOCTpEOOBaHBI
BBIITYCKHUKH B paMKax
HarpaBJICHUS
MOJITOTOBKH.

[TpodeccronanbHbIA
ctanaapt 26.006
«CrienuanucT 1o
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HAHOCTPYKTYPHBIC
IVICHKK W TOKPBITHS,
noiry(pabpukaros,
3arOTOBOK  JIeTAJIE W
M3JEIMA Ha UX OCHOBE, a
TaK)K€ TEXHOJIOTHYECKHE
NPOIECCHl € y4acTHEeM
HAaHOCTPYKTYPUPOBAHHBIX
cpen;

- HOpMaTUBHO-
TEXHHYECKas
JOKYMEHTAIIHS U
CUCTEMBI cepTU(hUKAITTT
HAaHOMATEPHAJIOB H
W31 Ha UX OCHOBE,
MIPOTOKOJIBI XOJIa U
pe3yabTaToOB
JKCIIEPUMEHTOB,
JOKYMEHTAIIHS 110
TEXHUKE 0€30IaCHOCTH U
0e30I1acHOCTH
JKU3HEIESATEILHOCTH.

pazpaboTke
HAHOCTPYKTYpPUPOBAaHHBIX
KOMTIO3HIIMOHHBIX
MaTepUAJIOBY,
YTBEPKJACHHBIA MPUKA30M
MunuctepcTBa Tpyaa u
COLIMATIbHOM 3alllUTHI
Poccuiickoit @enepanun
ot 08.09.2015 No 604#.
A: JJaGopaTopHo-
aHAJTUTHYECKOE
COIIPOBOXK/ICHHUE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepuaioB (YpOBEeHb
KBaJM(UKaUU — 6)

B: HayuHo-TexHuueckas
paszpaboTka u
METOIUYECKOe
COITPOBOXK/ICHHUE B
o0JacTH co3manus
HAHOCTPYKTYpPUPOBAaHHBIX
KOMIIO3UIIMOHHBIX
MaTepuasoB

(ypoBeHb KBaMM(DUKAITUT
—6)
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B pe3ynbTaTe mpoxoxaeHusI NPAKTUKH 00YJatOIIUICS TOJKEH:

3namo:

—  (UBUKO-XMMHUYECKHE CBOWCTBA HAHOMATEPUAJIOB W HAHOCHCTEM IO MPOQHUITIO
BBIMTYCKHOM KBaNMH()UKAIIMOHHON paboTHI;

—  (U3UKO-XMMHUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTUYECKHX IMPOIECCOB  IMOJy4eHUS
HAaHOMAaTEPUAJIOB U HAHOCHCTEM MO MPOMUITIO BHITYCKHON KBATU(PUKAIIMOHHOHN paboThI;

— KOMIUIEKC MEpOTPUATHA TO TEXHUKE O€30MacCHOCTH, OXpaHe OKpPYXKAIoUIeH Cpejbl,
oXpaHe TpyJa;

Ymems:

—  OCYIIECTBJIATH KOHTPOJIb CAMOCTOATEIHHON HAYYHO-HCCIIEI0BATEILCKON pabOTHI;

—  BBINOJIHATH TOJrOTOBKY HAyYHO-TEXHUYECKOU JOKYMEHTAIIUU ISl TPOBEICHHUS HaYUHBIX
WCCJICIOBAHNN U TEXHHUYCCKHUX Pa3pabOToK;

— BBINOJHATH  pacyeThl, CBS3aHHBIE C pa3pabOTKOW 3aJaHuid  JUIsl  OTJCIBHBIX
HUCITOJTHUTEIICH.

Brnaoemy:

— CHCTEMOW TUIAHUPOBAHUS W OpraHW3allii HAyYHO-UCCIIEJOBATEIbCKHUX B paMKax
M3y4aeMoi rmporpamMmsbl OakajiaBpuara.

3. OFBEM IIPAKTHUKHW U BUJIbl YYEBHOM PABOTbHI

HpaKTI/IKa OpoBOAUTCA B 8 CCMCCTPC. Htorossrii KOHTPOJIb IMPOXOXKIACHUA IPAKTUKH
OCYIICCTBJIICTCS IIYTEM IIPOBCACHUS 3a1CTa C OI_IGHKOI\/’I.

O0beM NMPaKTHKH
Bua yuyeOHoi#i padoThl
Y P Akan. | Acrtp.
3E
4. 4.
O01masi TPy10€eMKOCTh MPAKTHKHA 9 324 243
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHSA: - - -
CamocrosiTesqibHas paboTa 9 324 243
B TOM 4HcJie B (popMe NPAKTHYECKOM MOATOTOBKHM: 9 324 243
KoHnrakTHast camocrosiTenbHas pabora 0,4 0,3
9
CamocTosTeNnbHOE U3YUEHUE PA3JIeNIOB TPAKTUKU 323,6 | 242,7
Bua koHTpoOJIs: 3a4eT ¢ o1leHKOI
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4. COJEP)KAHUE IMNPAKTUKHU

4.1. Pa3zgesbl NpakTHKHU

O0mbem paznena
Paznensr Paznen npaktuku
MIPAKTUKH, YaCOB
Pasnen 1 IToaroroBuTEeILHEIN 36
Pazpnen 2 BrinosiHeHNE NpeTUINIOMHON TPAKTHKU 252
Pasznen 3 3aKIIOYUTENIbHBIN 3Tal NPEAJAUINIOMHON MPAKTUKHU 36
Bcero uacos 324

4.2. Coaep:xkanue pa3iejioB NPaAaKTHKHU

[IpenauninoMHas nmpakTHKa BKJIIOYAET 3Tallbl 03HAKOMIIEHUS C NMPHUHIMIIAMUA OpPTraHU3alUU
HAy4YHBIX HCCJIEJJOBAHUN U NPEIAUIUIOMHON paboThl (pa3zaen 1) W 3tanm MpakTHYECKOrO OCBOEHUS
JESTEIbHOCTH yU4E€HOTO-UCcCienoBaTes (pa3aensl 2,3)
Paspea 1. IloaroroBure/bHbII
CocrapneHne WHAMBUAYAIBHOTO IJIaHA MPAKTHKH, COTJIACOBAaHUE €r0 C PYKOBOJUTEIEM MPAKTHKU.
Pa3zpaboTka Hay4HOro IUIaHAa W IPOrpaMMbl MPOBEACHHS HAYYHOTO HCCIEJAO0BaHUS, OIpe/eIeHne
OCHOBHOM TMpoOJeMbl, O00BEKTAa W MpeaMeTa HUCCIeNOoBaHus; (OPMYIHpPOBAHUE IETU W 3aaad
UCCIIEZIOBAaHNUS, pa3paboTKa HHCTPYMEHTAapUsl IUIAaHUPYEMOTO UCCIIEJOBAHUS
Paznen 2. BolnoJiHeHne MpeIUIJIOMHON MPAKTHKH.
2.1. IlpeaBapuTenbHBIN ATam HUCCIENOBaHUSA MO 0Oaze MpakTUKU. Omnpenensercs Kpyr HaydHBIX
npobyieM s HCCIeOBaHUs,, TEOPETHUYEeCKH OOOCHOBBIBA€TCA TeMa JMCCepTallUM, H3Yy4aeTcs
CHeNMaTN3UPOBaHHasT TpPOPEecCHOHANbHAS  JIUTEPATypa, CHUCTEMATU3UPYIOTCS JIMTEpaTypHbIE
HMCTOYHUKHU JUI1 OTYETa O NPOXOKIACHUM NPEeIIUIUIOMHON mpakTuku. lIpoBoautcs HayudHOe
000CHOBaHHE aKTyaJIbHOCTH MCCIICJIOBAHUS, 1I€JTH, 33/1a4, CTETICHH Pa3pad0TaHHOCTH MPOOIEMBI.
2.2. OCBOEGHHE OCHOBHBIX 3KCIEPUMEHTAJIbHBIX METOJOB B COOTBETCTBHUM C IOCTaBJICHHBIMHU
3a/1a4yaMu.
2.3. HenocpenacTBeHHas peanu3anusi MPOrpaMmbl MPEIJAUIIIOMHOW MNpakTUKU. OCylIecTBICHUE
coopa, aHaimmM3a u 0000mIEHUS HEOOXOAMMOIO MaTepuaya, OIEHKa BOCIPOU3BOIMMOCTH
MOJTyYEHHBIX TAaHHBIX.
Pazgen 3. 3akio4uTe/bHBIA 3Tan NpeIUIVIOMHON NpakTUKU. OIEHKa ¥ HUHTEpPHpeTaLHs
MOJTyYEHHBIX PE3yJIbTaTOB. AHANU3 JAaHHBIX M WX CPaBHEHUE C JUTEPATYPHBIMH JTAaHHBIMH U C
pe3yJbTaTaMu, OTYyYEeHHBIMU paHee, (HOpMyJINPOBaHHUE OKOHYATEIHHBIX BHIBOJIOB.
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5. COOTBETCTBHUE COJEPKAHUA TPEBOBAHUAM K PE3YJIbTATAM OCBOEHMUSA ITPAKTUKHU

Ne B pe3ynbTaTe 0CBOEHUS MPAKTUKH CTYIAEHT JOJDKEH: Paslnen Pa32;[en Paséuen
3HaTh:
1 — (MBUKO-XMMUYECKHE CBOWCTBA MaTepHalioB, B TOM 4YHCJIE HAHOMATEpUaJOB U + + +
HAHOCHCTEM, 10 MPOQUITIO BEIMYCKHOW KBaJTM(PUKAIIMOHHON pabOTHI;
2 —  (U3UKO-XUMHUYECKHE 3aKOHOMEPHOCTH TMPOIECCOB IOIYYCHHS MAaTepHajoB, B TOM + + +
YrCJIe HAHOMATEPUAJIOB M HAHOCHCTEM, 110 MPOQIITIO BHITYCKHOW KBAIM()UKAIIMOHHON pabOTHI;
3 — OCHOBHBIE METO/bl aHAJIN3a HAHOCTPYKTYPHUPOBAHHBIX CUCTEM U HAHOMATEPUAJIOB, II0 + + +
PO IO BHIMTYCKHON KBAJM(DUKAITMOHHON pabOTHI;
— KOMIUJIEKC MEpPONPUATUI 1O TEXHUKE OE30MACHOCTH, OXPAaHE OKPYXKAIOIIeH Cpelbl, + + +
OXpaHe Tpyaa,
Ymersn:
4 —  OCYHIIECTBJISITH KOHTPOJIb CAMOCTOSITEIBHON HAy4YHO-HCCIIEI0BATEIbCKOM PAOOTHI + + +
5 — BBIIOJHATH IIOATOTOBKY HAy4YHO-TEXHUYECKOM JOKYMEHTAlMU [UIl IPOBEIEHUS + + +
HAy4YHBIX MCCJIEIOBAaHUM U TEXHUYECKHX Pa3pabOTOK;
6 — BBINIOJIHATH PacyeThl, CBS3aHHbIE C pa3pabOTKON 3amaHuil ISl OTAEIBHBIX + + +
HUCIOJIHUTEIIEH.
Baagers:
7 |~ CHUCTEMOM IUIAaHUPOBAHUS M OPraHU3allMM HAYYHO-MCCIIEIOBATEIILCKUX B paMKax HM3y4aeMou + + +

porpaMmbl OakagaBpuaTa.

B pe3yJjibTarTe 0CBOCHUA TUCHUIIVIMHBI CTYICHT T0/IKEH npnoﬁpeCTn CJIeAyI e YHUBCPCAJBbHbBIC KOMIICTCHIUHA U HHIUKATOPLI UX
JOCTHIKCHUSA

Koa n HanmenoBanune YK Kon u HauMeHOBaHMe MHAMKATOPA TOCTHKEHUS

YK

— VYK-1 Cnocoben ocymiectBisth nouck, | YK-1.1 3HaeT MeTO1bI MOMCKA, KPUTUYECKOTO + + +
KPUTHYCCKUI aHAJIN3 u CUHTE3 | aHAJIM3a ¥ CHHTE3a MHPOPMAIIUU, TPUMCHCHUS
uH(pOpMAIMK,  MPUMEHATh  CHCTEMHBIN | CACTEMHOIO IMOAX0/a, OCHOBAaHHOI'0 Ha HAYYHOM
oAXOo[d Ul PEIICHUS ITOCTaBJICHHBIX 33/1a4 | MUPOBO33PCHUN IIPU PEIICHUM 3314
npodeccnoHaIbHOM NeATENHHOCTH
YK-1.2 YMeer aHanu3upoBaTh 3a7a4y, BbIJIEIsIS € + + +

0a30BBIE COCTABIIIOIINE
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10

11

12

YK-1.3 YMeeT HaX0uTh U KPUTHUECKU
aHAJIM3UPOBATh UH(OPMAIUIO, HEOOXOIUMYIO TSI
pelIeHus MOCTABJICHHOM 3a/1a4u

YK-1.4 YMmeer onpenensiTb 1 OEHUBATh BAPUAHTHI
BO3MOJKHBIX PEIICHUN 3a7a9u

YK-1.5 Biageet HaBbIKaMU pacCMOTPEHUS
BO3MOJKHBIX BAPUAHTOB PELICHHUS 3314,
OIICHMBAaHUs UX JOCTOMHCTBA U HEJOCTATKH

13

14

15

— VYK-2 Cnocoben  ompenensitb  Kpyr
3a7ad B paMKax [IOCTaBJICHHOW LEIU U
BBIOMpAaTh ONTHMAJbHBIE CIIOCOOBI WX
pelIeHus, UCXOAd U3  JEHCTBYIOIIMX
MIPaBOBBIX HOPM, HUMEIOLIUXCS PECYPCOB U
OTPaHUYCHUU

YK-2.1 3naeT npaBoBble HOPMBI, PETYIUPYIOLINE
OTHOIIIEHUE YEJIOBEKa K YEJIOBEKY, OOIIECTRY,
OKpYKarolen cpene

YK-2.2 YMmeer BbIOpaTh COOTBETCTBYIOIIYIO
MOCTAHOBKE 3aa4 CTPATETUIO NIpU
9KCIEPUMEHTAIBHOM ITOUCKE ONTUMAJIBHBIX
yCJIOBUH

YK-2.3 BiageeT HaBbIKaMu BEIOOpa METO1a
ONTUMHU3AIUY CIIOKHBIX MPOIIECCOB B paMKax
IIOCTABJICHHOH 11€JIU

16

17

18

19

— YK-4 Cnocoben OCYIIIECTBIISITh
JICJIOBYI0O KOMMYHHUKAI[MI0O B YCTHOH U
MUCHBMEHHOHN (hopMax Ha TOCYJapCTBEHHOM
SI3BIKE Poccuiickoit OQenepanuu 51
WHOCTPAHHOM(BIX) SI3bIKE(aX)

YK-4.2 30aeT OCHOBHBIE IPUEMBI I METOJIbI
pedepupoBaHus M AHHOTUPOBAHUS JIUTEPATYPHI 110
CIEIUATBHOCTH, IPUEMBI PA0OTHI C OPUTUHAITBHON
JUTEPATYpOH MO CHEUUATBHOCTH

YK-4.3 3HaeT maccuBHYIO U aKTUBHYIO JICKCUKY, B
TOM 4HCJIe, OOLIEHAYYHYIO U CIeUaIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JIJIsl peIICHHUs
CTaHJIAPTHBIX KOMMYHUKATUBHBIX 3a/1a4

YK-4.4 YMmeer ucnosib30Bath UHPOPMAITMOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJIOTMH IIPH MTOUCKE
Heo0x01MMOM MH(GOPMAIIUH B MPOIIECCE PEIICHHUS
CTaHJIAPTHBIX KOMMYHUKAaTUBHBIX 33/1a4 Ha
rocyJIapCTBEHHOM U HHOCTPAHHOM SI3bIKax

YK-4.5 YMmeer paboTaTh ¢ OpUTHHAIBHOM
JMTEPATYPOH MO CHENHUATHLHOCTH CO CIIOBApEM
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YK-4.8 Biajieer HaBbIKaMH peyeBOM JIEATEIbHOCTU
MPUMEHHUTENBHO K chepe ObITOBOM 1

20 npo¢eCCHOHAIBHON KOMMYHHKAIIMHA, OCHOBAMH
nyOJIUYHON peun
YK-4.9 Brianeet 0CHOBHOI HHOSA3BIYHOM
71 TEPMUHOJIOTUEH CTIEIMaTbHOCTH, OCHOBAMHU
pedepupoBaHus M AHHOTUPOBAHUS JIUTEPATYPHI 110
CHEIMAITLHOCTH
— VYK-6 Criocoben  ympasisarte  cBonM | YK-6.3 YMmeeT mnanuposarts ¥ pemiaTth 3a1a4u
22 |BpeMeHEM, BLICTpAMBATh M PEAIU30BLIBATH | COOCTBEHHOIO NPO(ECCHOHATBHOIO U THYHOCTHOIO
TPAEKTOPHUIO CaMOpa3BUTUSI Ha OCHOBE| Pa3BUTHL
NPUHIUNOB OoOpazoBaHusi B TeueHue Bceil| YK-6.4 YmeeT kpuTtuuecku oLleHUBATh
23 |Ku3HU 3¢ (HEeKTUBHOCTH UCIIOIB30BAHUS BPEMEHU U JPYTUX
PECYPCOB IPU PELICHUH NTOCTABJIEHHBIX 3a/1a4
YK-6.6 Biaseet npenoctaBieHHbIMU
24 BO3MOYKHOCTSIMH JIJIs1 IPUOOPETEHNSI HOBBIX 3HAHHM
Y HaBBIKOB
—  YK-8 Cnocoben co3/1aBaTh n| YK-8.2. 3naet xapakrep Bo3/IeHCTBUS BPEIHBIX U
MOJICP>KUBATH B MOBCEJIHEBHOMN KU3HU U B| OMACHBIX (hakTOpOB HA YENIOBEKA U MPUPOIHYIO
npo¢eccuoHaIbHON NIESTENbHOCTH | CPENY, METOIbI 3AIUTHI OT HUX IPUMEHUTENBHO K
Oe30macHbIe YCIIOBHS JKHU3HENEATENLHOCTH | cepe cBoel NpodeccHoHaIbHON JeATeIbHOCTH
25 |mns  coXpaHEHUsT TPUPOAHON  Cpejpl,

oOecrieueHUs]  YCTOHYMBOTO  pa3BHUTHUS
oOmiecTBa, B TOM 4YHCJIE TpPH Yyrpo3e u
BO3HMKHOBEHUHM YPE3BbIYANHBIX CHTyalUi
Y BOCHHBIX KOH(JIUKTOB

B pe3yabTarte 0CBOeHHMS IMCUMILIMHBI CTYAEHT J0JIZKeH NpuodpecTu cieaywumme npodgeccuoHaJlbHble KOMIIETEHIMU U HHAUKATOPBI
UX JIOCTH/KEHUS:

Koa u naumenosanue INIK

Koa u HauMeHOBaHHe HHIMKATOPA AOCTHKEHHUS
K

26

— IHK-1 CnocobeH  mporHo3upoBaTh
BIMSIHHE MHKPO- W HaHO- Macmrtaba Ha
MeXaHu4eckue, (pu3nueckue, XuMUIeCKHe 1

IIK-1.1 3HaeT OCHOBHbIE 3aKOHOMEPHOCTHU U
NpUMeEpHI BIUSAHUS MUKPO- U HaHO- MacIlTaba Ha
MeXaHu4eckue, Gpu3ndeckue, XUMUIECKUe 1 Ipyrue
CBOMCTBA BEIIECTB U MATEPHAJIOB
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27

28

Jpyrue CBOWCTBA BELIECTB U MAaTEPUAIIOB

IIK-1.2 YMeeT nporHo3upoBarh BIUSTHUE MUKPO- U

HaHO- MaciTaba Ha MeXaHU4eCKue, PU3NIECcKue,
XUMHUYECKUE U IPYTHE CBOMCTBA BEUIECTB U
MaTepHAIIOB

ITK-1.3 Bianeetr MeTogaMu OLICHKH BIUSHUSA
MHUKPO- U HAaHO- MaciTada Ha MeXaHUYECKUE,
(u3nyecKue, XUMHUECKUE U IPYTHE CBOMCTBA
BEIIIECTB U MaTEPUAIIOB

29

30

31

— IIK-2 CnocobeH NpUMEHATh HaBBIKU
UCTOJb30BaHUs TPUHIUIIOB U METOJUK
KOMIUIEKCHBIX HCCIIEIOBAHUM, HCTBITAaHUN
U JIMarHOCTHKU MaTepHajoB, 3NN U
MPOIIECCOB WX MPOU3BOJICTBA, 00OpabOTKU U
Monu(pUKALWUK, BKJIIOYAs CTaHAAPTHBIE H
cepTU(UKAIMOHHBIE UCITBITAHUS

IMK-2.1 3HaeT OCHOBHBIC MPUHIIMIIBI U METOJIUKH
KOMIIJIEKCHBIX MCCJIEIOBAHNM, HCIIBITAHUN U
JIMArHOCTUKH MAaTEPUAJIOB, U3JICTUI U TIPOIIECCOB
UX MPOU3BOCTBA, 0OPaOOTKN U MOIU(DHUKAIINH,
BKJIFOYast CTAaHJAPTHBIC ¥ CePTU(HUKAITMOHHBIC
HACIBITAHUS

IIK-2.2 YMmeeT NpUMEHSITh HABBIKA KOMIUIEKCHBIX
UCCINEIOBAHUM, UCTIBITAHUHN U TUArHOCTUKHU
MaTepUaloB, U3AEIUI U IPOLECCOB X
MPOU3BOJICTBA, 00PAOOTKH M MOAUDUKAIIHIH,
BKJIIOYAsl CTaHAAPTHBIE U cepTU(PUKAIIMOHHBIE
UCTIBITAHUS

IT1K-2.3 BiageeT OCHOBHBIMH METOJaMU
KOMIIJIEKCHBIX HMCCJIEJOBAaHUM, NCIIBITAHUN U
JTMAarHOCTUKHA MAaTEPUAJIOB, U3/IETUI U TIPOIIECCOB
UX MPOU3BOICTBA, 0OPaOOTKM U MoaudUKaIuy,
BKJIOYAsl CTaHJApTHBIE U CepTU(HUKAITMOHHBIE
HACIBITAHUS

32

— IHK-3 CnocobeH NMpUMEHITh OCHOBHBIC
TUMBl HaHOMATepPHAJlOB W  HAHOCUCTEM
HEOpraHu4YecKon u OpraHuyecKoi

IK-3.1 3HaeT OCHOBHBIE (PU3UKO-XUMHUUECKUE,
AKCILTyaTallMOHHBIE U TEXHOJOTUYECKUE
XapaKTEePUCTUKN HAHOCTPYKTYPUPOBAHHBIX
MaTepHAJIOB
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IIPUPOABI,  BKJIKOYAs  HAHOIUIEHKM U
HAaHOCTPYKTYPUPOBAHHBIE MOKPBITHS,

ITK-3.2 Ymeet npumeHsITh HHGOPMAITMOHHO-
KOMMYHUKAlIMOHHbIE TEXHOJIOTHHU U1 cOopa u

33 |pmajeer  HaBBIKAMH  BBIOOpAa  TaKWX | aHAJIM3a TEXHUYECKOW MH(OPMAIUH 110
MaTepuaioB JUIsl  3aJaHHBIX  YCIIOBWIi | ”HHOBAIIMOHHBIM pa3paboTKaM B 00JacTu
SKCIUTyaTallud C y4eToM TpeOoBaHHIA | MOTYyUYEHHs] HAHOCTPYKTYPHPOBAHHBIX MAaTEPUAJIOB
TEXHOJIOTUYHOCTH, skoHOMUYHOCTH, | I[TK-3.3 Brnageer HaBpikamu MoauduinpoBanus

34 |HANSHKHOCTH U JIONrOBEYHOCTA METOMK M CITIOCOOOB MOJTyYeHUsI, il 00ecreueHus

3a/laHHBIX CBOMCTB MaTepHuaa u TEXHOJIOTHYECKUX
apaMeTPOB €0 NOJIYYECHHUS
IIK-4.1 3HaeT TUNIOBBIE MPOLIECCH XUMHYECKOU
35 TE€XHOJIOTUHU, COOTBETCTBYIOLIUE alapaThl U

METO/Ibl MX pacuera

— IIK-4 CnocobGeH ocymecTBIsITh BBIOOD P =

. IIK-4.2 YMeeT npoBOUTh MPEIBAPUTEIbHbBIN

U TpeBapUTENbHBIH pacdyeT OCHOBHBIX .

36 .. | pacyeT OCHOBHBIX MPOIECCOB XUMUUYECKOM

NIPOLIECCOB M  allapaToB XHMHUYECKOU
TEXHOJIOTHH HAHOMAaTEepUaJIOB
TEXHOJIOTMA HAaHOMaTepUasoB
I1K-4.3 Bianeer HaBbIKaMu BEIOOpPA OCHOBHBIX
37 MIPOIIECCOB U AIapaToOB XUMHUUYECKON TEXHOJIOTHUHI

HAaHOMATCpHUaIOB
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. [IpakTHyeckune 3aHATHUS
Y4eOHBIM TUTAHOM TIOJITOTOBKHM OakajiaBpoB 1o HampasiieHuto 28.03.03 Hanomamepuanot
npowitb «Xumuueckas mexnHon02us HAHOMAMEPUAIO6» TIPOBEIICHNUES TTPAKTUICCKUX 3aHATUH 110
npakTrke «[Ipon3BoacTBeHHAS MPAKTUKA: NPEIUIIOMHAsI MPAKTHKA» HE TIPEyCMOTPEHO.

6.2. JlabopaTopHbIe 3aHATHUSA
Y4eOHBIM TUTAaHOM TIOJITOTOBKHM OakajiaBpoB 1o HampasiieHuto 28.03.03 Hanomamepuanot
npoduib «Xumuueckas mexnHono2ua HAHOMAMEPUAI08» TPOBeIeHUE JTa00PATOPHBIX 3aHATUHN 110
npakTrke «[Ipon3BoacTBeHHAA MPAKTUKA: NPeJIMIIIOMHAas! IPAKTHKA» HE TIPEyCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

PernaMeHT npakTUKU ONpeAeNseTcsl U YCTaHABIMBAETCS B COOTBETCTBUH C YU€OHBIM IIAHOM
Y TEMOW roCcyJapCTBEHHOM UTOTOBOM aTTeCTallMH 00Yy4aronierocs.

OCHOBY cOJep)KaHUs CaMOCTOATENbHON palboThl OOydYaromerocs MpH MPOXOXKICHUU
MPAKTUKH B CITydae BBIMOJHEHHS BBITYCKHOM KBanudukaimonHoi padotsl B Bune HUP cocrasmsier
OCBOEHHME METOJIOB, IMPHUEMOB, TEXHOJOIMH aHajlu3a M CHUCTEMAaTU3allMM HAyYHO-TEXHUUYECKOMH
uHpopmaluy, pa3zpaboTKa IUIAHOB M NPOrpamMM IMPOBEAEHUS HAYUHBIX HCCIIEJJOBAHUN U
BBITNOJIHEHNE UCCIIEJOBAHUMN 110 TEME BBIITYCKHOW KBaIU(UKAIIMOHHON paboThI ¢ yUETOM MHTEPECOB
1 BO3MOXHOCTEH Kadeaphl WiIM OpraHu3aliy, TJ1e OHA IPOBOIUTCS.

[Ipu npoxok1eHUN MPAKTUKN 00YyJarOIUICs JOHKEH HCIOJIb30BaTh COBOKYITHOCTh (hOPM U
METOJIOB CAMOCTOSITEIILHOW PabOTHI:

— MoCeIeHne ceMUHapoB Kadeapsl (mpo6IeMHO J1adopaTopyun, HAYYHOUN TPYIIIHI );

— M3YyYEHHE METOJMK aHAIN3a U CHCTEMAaTH3allMH HAyYHO-TEXHUYEeCKOH MH(popManumy,
pa3palboTKH IJIaHOB U MPOTrpaMM MIPOBECHHS HAYUHBIX HCCIIEI0BaHU;

- MOCEUICHUE MPEIIPUATUIN TI0 TPOU3BOJICTBY ..., BEICTABOK;

- CaMOCTOATEIBHOE H3yYECHHE PEKOMEHIyeMOH TUTepaTyphl.

8. IPUMEPBHI OIIEHOYHbIX CPEJACTB J1JIs1 KOHTPOJISA OCBOEHUS ITPAKTUKHU

Hrorosas orieHKa 1Mo mpeaIuIlJIOMHON TTPAKTHKE (3a4eT ¢ OIICHKOM, MaKCUMasIbHas OIICHKA —
100 GamioB) BBICTABISIETCS CTYACHTY IO UTOTaM HAMUCAHHUSA OTYETa O MPOXOXKICHUU MPAKTUKU
«IIpou3BoacTBeHHAsI MPAKTHKA: NMPeUIMILIOMHAsI MPAKTHUKAa» (MaKCUMaJIbHAs OIICHKA 3a OTYET O
MPOXOXKICHUN TMPEIAUIUIOMHON TpakTHKH — 60 OaljloB) M HMTOTOBOTO OMpOCa CTYAEHTa
(MakcuMaspHas OIICHKA 32 UTOTOBBIN orpoc — 40 6aioB).

8.1. TpebOoBanus K 0TYETY O MPOXOKICHUM NPAKTHKH

Otyer o mnpoxoxiacHuM mnpakTuku «IIpoM3BoACTBeHHAsi MPAKTHKA: NPeIIUILIOMHASI
NMPAKTUKA» BBINOJIHACTCS CTYACHTOM BO BpeMsl NPOXOXKICHHS NPAKTUKH B COOTBETCTBHH C
KaJICHJapHBIM y4eOHbIM TpapukoM paboyero y4eOHOro IUIaHA TOJTOTOBKM OakalaBpoOB IO
HarnpaBieHuio MmoarotoBku 28.03.03 Hanomamepuanvt npodunb «Xumuueckas mexHoao2us

HAHOMAmMepuanosy.
OTuer 0 MPOXOXKICHUU MPAKTUKH JOJDKEH COJEPIKATh CIEeIYIONINEe OCHOBHBIE Pa3/Ieibl:
0 TUTYJIBHBIH JIMCT C HAaWUMEHOBAaHMEM BHJA TIPAaKTHKH W Ha3BaHUS HAay4HO-

MCCIIeIOBATENbCKOM OpraHM3allii WIIM TPOU3BOACTBEHHOTO MPEINPUSATHS — MECTa MPOXOKICHHUS
MPaKTUKY;
- conepxaHHe (HAMMEHOBAHUE BCEX TEKCTOBBIX Pa3/ieioB OTYETA);
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- pe3yibTaThl BBIMOJHEHUS OOYYAIOUIMMCS MPOTPAMMBI BBITYCKHOW KBaTH(DPUKAIIMOHHON
paboTHI B MpoIiecce MPOXO0KACHUS PAKTUKHU:

NPU BBITIOJIHEHUH BBITYCKHOM KBaM(UKAIMOHHOM paboTsl B Buae HUP:

- EJIM ¥ 331a4U HAY9HOU paboThI;

- aHayM3 WHGOPMAINH, TOTYYEHHOW U3 Pa3IMYHBIX WH(OPMAIMOHHBIX HCTOYHUKOB,
110 TEME UTOTOBOM KBAJIM()UKAIMOHHOHN pPabOTHI;

- CBEJICHUSI O MaTepHualiaX, MCIIOJIb30BAHHBIX MPU BBITIOJHEHHH SKCIIEPHUMEHTATBHOMN
paboTBI BO BpeMs IPOXOXKICHHSI IPAKTHKY;

- ONMCAaHUE METO/OB HCCIEJI0BAaHUS M HAayYHO-UCCIIENOBATEILCKOTO 000pYHIOBaHUS,
WCIOJb30BAaHHBIX TIPU BBINOJHEHUH SKCIEPUMEHTAJIbHOM pabOThl BO BpeMsl MPOXOXKIEHUS
MIPAKTHKHY;

- MOJTyYEHHbIE SKCIIEPUMEHTAIIbHBIE PE3YJIbTAThl U UX 00CYKICHHE;

- OCHOBHbBIE BBIBOJIbI IO PE3yJbTaTaM HKCIEPUMEHTAIBbHON paboThl, BHIITOJIHEHHON BO
BpEMsI IPOXOKIACHUS MTPAKTHKY;

- CIHMCOK MCIOJIb30BaHHBIX JIUTEPATYPHBIX HCTOUHUKOB.

OTdyer 0 NOPOXOXKAEHUU MPEIAUINIOMHONM MPAKTUKM  BBINOJHAETCS C  IOMOIIBIO
MEePCOHAILHOTO KOMIIbIOTEpa Ha Juctax gopmarta A4, oy — crannapTHeie, mpudt — Times New
Roman, 14, gepe3 1,5 unrepBana. Tabnuilbl 1 PUCYHKH BBITIOJHSIOTCS B cooTBeTcTBUU ¢ ['OCT
7.32-2001. TekcToBBIi MaTepuall HEOOXOJAUMO WILIIOCTPUPOBATH pUCYHKaMU U (hoTorpadusMu,
BBITMIOJTHEHHBIMH BO BpPEMs ITPOXO0XK/IEHUS MPAKTUKU WM MOJTyYeHHBIMU U3 ceTu VHTepHeT.

CrpaHulpl oTyeTa HyMEPYIOT apaOCKuUMH IMdpaMu CO CKBO3HOM HyMepalued 1Mo Bcemy
TEKCTY; TUTYJBHBIA JIUCT BKJIIOYAIOT B OOIIYI0 HyMEpAILMIO CTPAHUI] OTYETA, HO HOMEp CTPAHUIIbI
Ha TUTYJILHOM JIUCTE HE MPOCTABJISIOT;

CChUIKM Ha MCTIOJIb30BAHHBIC HCTOUHUKHU PACIIOIAraloT B TEKCTE B MOPSIKE MX MOSBICHUS U
HyMEpYyIT apabckumu nudppamu 0€3 TOUYKM B KBAApPaTHBIX CKOOkax, Hampumep, [1]; [3-5].
bubmmorpaduueckue ccpiku opopmisitoT B coorserctBuu ¢ [OCT P 7.0.5-2008.

8.2. [IpuMepHasi TeMATHKA OTYETOB MO NMPAKTHKE

TemaTtuka OTYETOB IO MPAKTHKE JOJDKHA COOTBETCTBOBATH TEMAaTHUKE TOCYIapCTBEHHOU
WUTOTOBOM aTTECTAIMH U BHITYCKHOW KBAIM(UKAIIMOHHON paboTe

[TpumepHast TeMaTHKa OTYETOB IO MPAKTHKE MPEICTaBICHA HIKE.

1. Pa3paboTka OrHe- W TEPMOCTOHKMX HAaHOMATEPHAJIOB HAa OCHOBE SIOKCHUAHBIX CMOJ C

HAHOYACTULIAMU COEMHEHUN METaJIOB

2. Pa3paboTka BBICOKOTIOPUCTOTO MOJIUMEPHOTO KOMITO3UIITHOHHOTO MaTepualia ¢ MarHUTHBIMU

HAHOYACTULIAMU JIJIs1 cOpOIMU He(TEPOIyKTOB

DOMyIbCcUH, CTa0MIIN3UPOBAHHBIC TeTepOarperaTaMyu HaHOYaCTHIT

OYHKIMOHATBEHBI HAHOMAaTEpUa I MEUIIMHBI HA OCHOBE JKUJKUX KPUCTAILJIOB JICIIUTHHA

5. Hccnenosanwue BIIMSTHHS HaHOPa3MEPHBIX HaTOJTHUTEJICH Ha CBOICTBa
KPEMHHHOPTaHNYECKUX TEPMETUKOB

6. DyHKIMOHATLHBIE HAHOMATEPUAIBI HA OCHOBE MUKPOIMYJIbCUH U-(2-3THirekcui)docdara
HATpUs JJIS U3BJICUECHUS] METAJUIOB

7. CuHte3 W (PUBMKO-XUMHUYECKHE CBOWCTBA OMOMMHEpAJIbHBIX KOMIIO3UIIMI Ha OCHOBE
HaHOPa3MEPHOT0 T'MAPOKCHANIaTUTA

8. MuKpOSMyNbCUH JIEUTHHA KakK (DYHKIIMOHAJIBHBIM HaHOMAaTepuaa i TpaHCIEpPMaIbHON
JTIOCTaBKH JIEKApPCTBEHHBIX BEILECTB

9. Kommo3uTHble HaHOMaTepuajbl Ha OCHOBE MOJUMETUIMETAKpUiaTa C IOBBIIICHHBIMU
OTHECTOMKHUMU XapaKTePUCTUKAMHU

10. UccnenoBanue CTPYKTYpbl M CBOMCTB HAHOKOMIIO3UTa HA OCHOBE BBICOKOIIOPHUCTOTO
COTIOJIMMEpPA CTUPOJIA U IUBUHMUIOEH301a C MATHUTHBIMU HAHOYACTUIIAMU

Hw
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11. UccnenoBanre BIUSHUS pa3Mepa 4acTHIl OopaTa IMHKA Ha CUHeEpreTudeckuii 3pdext
OTHE3aMEIISFOLIUX COCTABOB JIJISl TIOJTMMEPHBIX MaTEPHUAaJIOB
12. UccnenoBanue cTaOUILHOCTH HAHOIMYJIbCUH, CTA0OMIIM3UPOBAHHBIX HeMHOTeHHbIME [TAB
13. Pa3paboTka MHOTO(YHKIIMOHAILHOTO HAIIOJHUTEIIS HA OCHOBE HAHOCTEPKHEH Oopara IIMHKa
JUIS TIOBBIIICHHUS OTHECTOMKUX M (DU3MKO-MEXaHUYECKHX XapPaKTEPUCTHK TOTHUMEPHBIX
MaTepHaIOB
14. OrHe W TEpPMOCTOMKHME HAHOKOMIIO3UTHI HAa OCHOBE PEAKTOIIACTOB COJEpIKaIHe
HAHOYACTHUIIBI OKCUIOB METAIIOB
8.3. [IpuMepbI BONPOCOB VI HTOTOBOI0 KOHTPOJISI 0CBOCHUS IPAKTUKH (3auem ¢ oyeHKoit)
Maxkcumansaag ornenka — 40 6auios
1. ®opmsbl Hay4dHOM fesitenbHOCcTH opranu3amuu. Ocobennoctu HUP, HUOKP, OKP.
2. OOmwue TpUHOMIBI W OCOOEHHOCTH OpraHW3allid HayYHO-HCCIIEI0BATEIHCKON
NeSITEIbHOCTHU B BBICIIEM Y4€OHOM 3aBE/ICHUM.
3. IlpuHUMIBI TUIAHUPOBAHUS HAYYHO-MCCIIEIOBATENbCKOM JIE€ATENBHOCTH B BBICIIEM
y4eOHOM 3aBEJICHHUU.
4. ®uHaHCHMPOBAaHME HaYYHBIX MCCIIEOBaHUI U pa3paboTok B Poccuu u B mupe
5. ®uHaHCHpOBaHWE HAYYHBIX MCCJICIOBAaHUN H pa3padOTOK B BHICIIEM Y4eOHOM
3aBe/ICHUM.
6. CucreMHBI MMOAXOJ] B IUIAHUPOBAHUM M OPraHU3allMM HAy4YHO-HCCIIEI0BATENbCKUX U
MPOEKTHBIX padoT.
7. Merononornyeckue  MOAXOABI K  OpPraHM3allid M TPOBEAEHUI0  HAay4HO-
HCCJIeI0BATEIIBCKUX Pa0OT B BHICIIIEM YUYEOHOM 3aBEIACHHH.
8. OOmue npuHIUIBI OPTaHNU3ALNU TPOBEACHUS SIKCIIEPUMEHTOB U UCTIBITAHUH.
9. TlpunHnmmnsl pa3paboTKU 3aJaHUN JJIs1 UCTIOTHUTENICH HAyYHBIX HCCIIEIOBAHHIA.
10. Bo3moxkHble ~ mpoOieMbl  MPH  OCYIIECTBICHHUH  HAYYHO-HCCIIEOBATEIHCKON
JeSITETFHOCTHU B BBICIIIEM Y4€OHOM 3aBEJICHUH U CIIOCOOBI X PEIICHUSI.
[TonHplii TIEpEeYEeHb OILICHOYHBIX CPEACTB TNPUBEICH B BHUJEC OTICIBHOTO JOKYMEHTA,
SIBIISTFOLIIETOCS] HEOThEMJIEMOM YaCThI0 OCHOBHOU 00pa30BaTeIbHON MPOTrPaMMEI.
8.4. CTtpykrypa u npuMep OUJIeTOB VIS 3a4eTa ¢ OLEeHKOI
3auer c oneHkoil mo mpaktuke «IIpoM3BOACTBeHHAsi MPAKTHKA: MPeIIUINJIOMHAs
NMPAaKTUKA» BKIIIOYACT 2 KOHTPOJIBHBIX BONPOCA, KAKIBINA U3 KOTOPHIX OIICHUBAETCS MAKCUMAIILHO B
20 6amios.
[Tpumep Ousera K 3a4ETy C OLEHKOM:

MuHuCTEepCTBO HAYKH M Bbiciero oopasopanusi P®

«YTBEpKAAO»
_3aB. xapeapoit HMHT PoccuiicKkuil XMMHKO-TEXHOJI0r MY eCKHI
(Tlomxwoctb, HasBaue Kaenpbl) yuuBepcuteT umenn [[.LU. Meneineena

Kadenpa nanomarepuaioB 1 HAHOTEXHOJIOTUH

(IToxrmucn) (U. O. damunust)

« » 202 T. «TIpeaIuIIIOMHAsi IPAKTHKA»

buaer Ne 1

1.00mme npuHIMIBL W OCOOEHHOCTH  OpraHM3allMi  HayYHO-HCCIEA0BATENLCKON
JeSITEIbHOCTU B BBICIIEM Y4€OHOM 3aBE/ICHUHU.

2. Bo3aMoskHbBIE TPOOIEMBI TIPU OCYIIIECTBIEHUH HAYYHO-UCCIIEI0BATEIBCKON IESTEIHbHOCTH
B BBICIIEM Y4eOHOM 3aBEJICHUH U CIIOCOOBI UX PEIICHUSI.

23



9. YYHEBHO-METOAUYECKOE OBECIIEYEHUE NPAKTUKH
9.1. Pexomenayemas iureparypa
A. Ocnosenaa riumepamypa
1. IOproB E.B. Hanomarepuansl 1 HaHOCTPYKTYphL. - M.: PXTVY um. JI.U. Mengeneesa — 2010, T.1
-124 c., 1.2 - 148 c.
2. OproB E.B., Koponesa M.IO. Ilporeccsl nonyyeHus HAHOYACTULl U HAHOMATEPHAJIOB. — M.
PXTY um. JI.U.Menpneneena - 2010, - 152 ¢
3. [IlaGanoBa H.A., Capkucos I1.J]. 3osb-renb TexHONMoruu. HanoaucmnepcHslii kpemHeseM - M. :
BUHOM. Jlab6opatopus 3nanwmii, 2012. - 328 c.
4. Ocumuuk B.C., Koctpomuna H.B., OnuxoBa FO.B. TexHonorusi moiydeHus: MOJTUMEPHBIX
HaHOKOMIIO3UTOB [DJEKTPOHHBIN pecypc] : yueOHo-MeTomuueckoe mocodue. - M. : PXTY um. .M.
Menneneena, 2011. — 43 c.

b. /lononnumensvnan tumepamypa
1. Crapoctun B.B. Marepuansl ¥ MeTOIpl HAaHOTEXHOJIOTHH: y4deOHOe mocodue, 2-¢ u3d., M.:
BUHOM. Jlab6opatopus 3nanwmii, 2010, 431 c.
2. PeokonkoB [[.U., Jlesuna B.B., [I3unzurypu 3.JI. Hanomatepuansl: yueOHoe mocobue, 2-e u3.,
M.: BUHOM. Jla6opatopus 3nanuii, 2010, 365 c.
3. I'enepanoB M.B. OcHOBHBIE TIpPOIIECCHI KPUOXUMUYECKOW HAHOTEXHOJIOTHH. Teopus W METOIbI
pacuera [Tekcr] : yuebnoe nmocobue - CIIO. : IIpodeccus, 2010. - 348 c.
4. Ponnyrun B.. ®uzukoxumus noepxHoctu. — M.: ]I Untennekt, 2011. — 568 c.
5. FOptoB E.B., CepuioBa A.A. Ckanupytomias 30H10Basi MUKPOCKOTIHUS JIJIsl UCCIIEOBAHMSI CBONCTB
HaHomatepuasioB. - M.:PXTY um. JI.1. Menaeneena, 2010.-148 c.
6. T'opamenko H.I'., IlerpoBa O.b., Crenanosa M.B. Meroasl ucciaegoBaHus MaTepuaioB
AJNIEKTPOHHOW TEXHUKH M HAHOMATEpUAIOB [DIEKTPOHHBIA pecypc]| : yueOHoe mocobme - M. :
PXTY um. JI.1. Menaeneera, 2012. - 93 c.
9.2. PekomeHyeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHGopMannu
HayuHo-TeXHUYeCKHe KypHAIIbI:
Pedeparunsiii xxypran «Xumus» (PXKX), ISSN 0486-2325
Kypnan «Ycnexu XAMUUN, ISSN: 0042-1308 (meyatHast BEpCus)
ISSN: 1817-5651 (amexktponnas Bepcus), https://www.uspkhim.ru
Kypnan «Poccuiickue HanotexHoaorun», ISSN 1992-7223
Kypnan «Hanounnyctpus», ISSN 1993-8578
Kypnan «Komnonansiii ;xypHam», ISSN 0023-2912
Kypnan «Kypnan ¢pusundeckoit xumuny, ISSN 0044-4537
Kypunan «Kypnan nHeoprannyeckoit xumun», ISSN 0044-457X
Kypuan «MemOpanbl 1 MemOpaHHbIe TexHOTOrUM» [SSN 2218-1172
Kypnan «Xumuueckas texnosorus», ISSN 1684-5811
10 Advances in Colloid and Interface Science, ISSN: 0001-8686
11. Journal of Colloid and Interface Science, ISSN: 0021-9797
12. Langmuir, ISSN: 1520-5827
13. Colloids and Surfaces A: Physicochemical and Engineering Aspects, ISSN: 0927-7757
Pecypcbl nHbOpMaimOHHO-TENEKOMMYHUKAIIMOHHOM ceTu IHTepHeT:
1. Hayunas snextponHas 6ubinorexka www.sciencedirect.com.
baza nannsix Pocnarenta www.fips.ru
[TaTentHas 6a3a nanHbIx http://ep.espacenet.com
ba3a nannbIX Hay4HBIX cTaTeil http://elibrary.ru
Pecypcet ELSEVIER: https://www.sciencedirect.com
Pecypcor Springer: http://www.springer.com/gp/products/journals
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Uid, UCTIOJIb3YEMBIX B
OBPA30OBATEJIbHOM ITPOLECCE

HNudopMamoHHyI0 TONIACPKKY H3yUEHHs] AUCHUIUIMHBI ocymecTisser MHbopManmoHHo-
oubmmnoteunsiii nentp (UBL) PXTY um. [I.1. MenaeneeBa, KOTOpPbI 00ecTieYMBacT 00YIarOIIUXCs
OCHOBHOW y4eOHOW, y4eOHO-METOAMYECKOM ¢ HAYYHOH JHUTEpaTypod, HEOOXOIUMOM IS
opraHu3aldy 00pa3oBaTeNbHOro Iporecca Mo aucuumianHe. OOmuil 00beM MHOTI0OTPACIEBOTO
¢onma MBI ra 01.01.2022 cocraBnsier 1 719 785 sk3.

@onn WBIl pacnonaraer y4eOHOH, Yy4eOHO-METOIMYECKOW M HAyYHO-TEXHHYECKOM
nuTepaTypoid B (hopMe MeyYaTHBIX U AJIEKTPOHHBIX HM3JaHHUN, a TAKKe BKIOYAET O(UIIMANBHEIC,
CHpaBOYHO-OMOMMOrpauuecKkue,  CHeNMaTM3UPOBAHHBIE  OTCUECTBEHHBIE U 3apyOeKHbIE
nepuoanyeckue u nHpopmarmonnsie n3nanus. MBIl obecneunBaer nocTymn K mpodecCHOHATbHBIM
0a3aM JaHHBIX, THPOPMAIIMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM.

Kaxnplii obydaromuiicss o0ecriedeH CBOOOJHBIM JIOCTYIIOM M3 JI00OHW TOUYKH, B KOTOPOH
UMeeTCsl TOCTyN K ceTu MHTepHeT U K 31eKTpoHHO-0ubanoTeuHoit cucteme (ObC) YHuBepcurera,
KOTOpasi COJEPKUT pazIUuHbIe U3AaHUs 10 OCHOBHBIM M3Y4aeMbIM JUCLUIUIMHAM U c(OpMUpPOBaHA
10 COTJIACOBAHUIO € MPaBOO00IaIaTENIMU YUeOHOW 1 Y4eOHO-METOINIECKOM TUTEPATYPHI.

st Ooimee  MOAHOTO W ONEPaTUBHOTO  CIPABOYHO-OMOMMOTpaduyecKkoro
uHpopmarmonnoro obciuyxuBanusi B MBI peann3oBaHa TeXHOJOTHS DJIEKTPOHHOW JTOCTaBKH
JIOKYMEHTOB.

[TosHpl nepeyeHb 3IEKTPOHHBIX MH()OPMALIMOHHBIX PECYPCOB, UCMOIb3YEMBIX B IIpOLIECCE
oOy4eHusl, IPEACTABIICH B OCHOBHOM 00pa30BaTeIbHOM MporpaMMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B cootBercTBHM ¢ y4eOHBIM IJTAHOM NpAKTHKa MPOBOIUTCA B (hopMe caMOCTOSTENHLHON
paboThl 00y4aromerocs, Kak MpaBmiio, Ha Kadeape, OCyIIEeCTBISIONICH MOArOTOBKY 00yYaroerocs,
U BKJIFOYAET OCBOCHUE MPOTPaMMBbI MPAKTHKH C HCIOJIH30BAHUEM MaTEePHATbHO-TEXHUUECKOW 0a3bl
Kadeapsl.

11.1. O6opynoBanue, Heo0X0AMMOe B 00pa3oBaTeIbLHOM NpoLecce:

Hayunbple Jsabopatopun kadeapbl, CHaOKEHHBIC JTaOOpPaTOPHOM MEOCIIbI0, BBITSKHBIMH
mkadamMi, XUMHYECKOW  TOCYAOH, peakTUBaMHu, HEOOXOAUMBIM  00IIEIa00opaTOPHBIM
obopynoBaHueM (BEChl aHAIUTHUYECKUE, CYIIMIbHBIE INKAa(bl, BaKyyM-CYyIIMJIbHBIE IIKA(DBHI,
KOJIOOHArpeBaTeny, pPOTALMOHHBIE HWCHAPUTENH, TEPMOCTAThl, Neun MydeabHble, UEHTPUQYTH,
MarHUTHBIC MEIIAJKH, YIbTPAa3BYKOBBIE T'OMOTE€HU3ATOphl, pH-METpBI, KOHIYKTOMETPHI) U
CHEHMATN3UPOBAHHBIM 000PYAOBaHUEM Uil pa3pabOTKH, CUHTE3a M HCCIEAOBAaHUS CBOMCTB
HaHOMATEePUAJIOB U HAHOCTPYKTYPHUPOBAHHBIX CHUCTEM, B TOM UHUCJIE IJIAHETaApHAasi MUKPOMEJbHHUIIA,
cnektpodoromerp B Y® u BUAMMOW 00JIaCTH, ONTHYSCKHH MOJISIPU3AIMOHHBIA MHKPOCKOII,
CHHXPOHHBIM TEPMHUCCKHUN aHamu3aTop, aHajdu3aTop pa3Mepa W J3€Ta-MOTEHIHala YacTHII,
aHAJIM3aTOP CTAOMILHOCTH JIUCIIEPCHBIX CHCTEM, POTAIIMOHHBIA BUCKO3UMETP (PEOMETD).

bubnnoreka, nmeromias paboune MecTa, OCHAIICHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 0a3am
JIAHHBIX ¥ BbIXOJIOM B HTEpHET.

13.2. YueOHO-HATJIsIAHbIE OCOOUS
[epedens mocoOwmii Ayt odecrieyeHns: AUCIUILTHEI MPeIIUIIOMHAsI MPAKTHKA BKIIOYACT:
- IPUMEPBI OTYETOB CTYJEHTOB IO TUcHUIUIMHE «[IpeaaumnmoMHas mpakTukay;
- HHCTPYKIIMU K HAYYHBIM NIPHOOpaM, HaXOAAIUMCS B JJabopaTopusix kadeapol.
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13.3. Komnbrorepbl, HHGOPMANMOHHO-TEJIeKOMMYHUKALIMOHHbIE CETH, ANINIAPATHO-
NporpaMMHbIe U ayJAHOBU3YyaJIbHbIE CPeICTBA

[lepeuens oGopymoBanust miast obecrieueHus: npakTuku «I[Ipou3BoacTBeHHAs] MPaKTHKA:
NpeAIUIJIOMHAsI IPAKTHKA» BKIIIOYACT:

- KOMITBIOTEPBl U OpPITEXHUKY, pAaCHOJIOKEHHBbIE Ha Kadeape HaHOMATEPHAIOB U
HaHOTEXHOJIOTUU

- Tpe3eHTAIlMOHHOE 00OpYyIOBaHME JJIS MPEACTABICHUS HAYYHOTO JIOKJIAIa, B TOM YHUCIE
MYJIbTUMEIUA-IIPOEKTOP, 3KPaH, KOMIBIOTEP IJI YIPABIICHHUS, Ja3epHas yKa3Ka.

13.4. IleyaTHbIe U YJIEKTPOHHBIE 00pa30BaTe/ibHbIEe 1 HH(POPMAIIMOHHbIE Pecypchl

[Teuatnsie oOpazoBarenbHbie W HMHGOPMAIMOHHBIE PECYPChl: ydeOHBIE MMOCOOUs TIO
JUCHMIUTMHAM KadeIpbl; MHCTPYKIMU K HAyYHBIM IIpubopam.

11.5. IlepeyeHb JHIIEH3HOHHOTO MPOTPAMMHOIO0 o0ecrne4yeHust

PexBHU3UTHI CpoK OKOHYAHUS
HaunmenoBanue Konuuectso .
Ne ii/mm JIOTOBOpa . JeHCTBUS
IPOrpaMMHOIO TIPOAYKTA JIUIICH3UH
MMOCTABKH JIMIICH3UH
WINDOWS 8.1 Kontpakt Ne 62- -
1 Professional Get Genuine 642A/2013 0eccpodHo

ot 02.12.2013

0365ProPlusOpenStudents | KonTpakT Ne 28-
ShrdSvr ALNG SubsVL 355A/2020 ot
OLV NL 1Mth Acdmce 26.05.2020
Stdnt STUUseBnft

12 mecsmeB ¢
BO3MOKHOCTBIO
MPOAJICHUS
JIALEH3UU

[IpunoxkeHust B cocraBe
2 MMOAITHCKH: -
Outlook
OneDrive

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office Kontpaxt Ne 28-
Professional Plus 2019 355A/2020 ot
B cocrage: 26.05.2020
. Word
. Excel
3 . Power Point -
o Outlook
. OneNote
o Access
o Publisher
InfoPath

12 Mecs1eB ¢
BO3MOKHOCTBIO
MPOJICHUS
JIALEH3UU
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14. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUSA NIPAKTUKHA

HaunmenoBanue @DopMBbI 1 METOABI
OCHOBHEIE IOKA3aTeJH OLeHKHU
pa3ieioB KOHTPOJISI H OLEHKH

Pasznea 1. Buaem: Or11eHKa 3a OTYET I10

IloaroToBUTENBHBII —  (MBUKO-XMMHUYECKUE CBOMCTBA | NPAKTUKE
MaTepHaioB, B TOM YuCIIe
HAHOMATEepUaJOB W  HAHOCUCTEM, IIO
npoduto BBITTYCKHOM

KB (PUKAITMOHHOM pabOTHI;

—  (U3UKO-XUMUYECKHE
3aKOHOMEPHOCTHU TEXHOJIOTHYECKUX
MPOIIECCOB TMOJIYYCHHUSI MaTEPHUAJIOB, B TOM
YHClie HAHOMATEPHUAJIOB M HAHOCHCTEM, TIO
npoduto BBITTYCKHOM
KBTI (PUKAITMOHHOU pabOTHI;

— OCHOBHBIE METOIBl aHaM3a
HAaHOCTPYKTYPUPOBAaHHBIX ~ CHUCTEM U
HaHOMaTEPUaJOB, o npopUITIO
BBIITYCKHOW KBAIU()UKAIIMOHHON paOOTHI;

— KOMIUJIEKC MEpOINpHUATHI 1O
TEXHHUKE 6e301acHoOCTH, OXpaHe
OKpY>Karollel cpesibl, OXpaHe Tpya;
Ymeem:

—  OCYILECTBIIAThH KOHTPOJIb
CaMOCTOSITENIbHOM Hay4YHO-
HCCIIEZIOBATENbCKON PalboOTHI;

—  BBINOJIHATH MOATOTOBKY

HayYHO-TEXHUYECKON JTOKYMEHTAIMH MJIst
NPOBEJCHNUS HAayYHBIX WCCIIEJOBAHUNA U
TEXHUYECKUX Pa3pabOTOK;

—  BBINOJIHATH pacueTsl,
CBS3aHHBIE C pa3pabOTKOW 3amaHUM IS
OTJICJIbHBIX UCTIOJHUTENEH.

Braoeem:

— CHCTEMOH TIJIaHUPOBAHUS H
OpraHu3allid Hay4YHO-UCCIIEI0BATEIbCKUX
B paMKax  M3y4yaeMOM  MpOrpaMMbI

OaxayiaBpuara.
Pa3nen 2. Beimonnenne 3naem: OrneHka 3a OTYET 10
IpPEIIUIIOMHOR —  (DMBUKO-XMMHYECKHE CBOWCTBA | MPAKTHKE
MPaKTUKH MaTepuaoB, B TOM YuCle
HaHoMaTepuayioB W  HaHocucteM, mo | OlLeHKa, nosy4eHHas
npoduTo BBIITYCKHO | HA 3aY€TE 0 MPAKTUKE

KBaJIM(UKAITMOHHOHN pabOTHI;

—  (hMBUKO-XUMHUYECKHE
3aKOHOMEPHOCTH TEXHOJOTHYECKHX
IPOIIECCOB MOJYYSHHs] MATEPUAJIOB, B TOM
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Yyclie HAHOMATEepPHUaJOB U HAHOCHCTEM, IO
npoduto BBITTYCKHOM
KBTI (PUKAITMOHHOU pabOTHI;

— OCHOBHBIE METOJbl aHaJu3a
HaHOCTPYKTYpPUPOBAaHHBIX ~ CHUCTEM U
HaHOMAaTepHUaJoB, o npodutto
BBINTYCKHOM KBaTM(UKAIIMOHHON pabOTHI;

— KOMIUIEKC MEPOIPHUITHIA TIO
TEXHUKE 0e301acHOCTH, OXpaHe
OKpY’KaloIel cpe/ibl, OXpaHe TPy/a,;
Ymeem:

—  OCYILECTBIIATH KOHTPOJIb
CaMOCTOSITENIbHOM Hay4YHO-
HCCIIEZIOBATEIbCKON PabOTHI,

—  BBINOJIHATH MO/ITOTOBKY

HAYYHO-TEXHUYECKOW TOKYMEHTAIMH JUIS
NPOBEJICHUsT HAYYHBIX HCCIEIOBAHUN WU
TEXHUYECKUX pa3pabOTOK;

—  BBINOJIHATH pacueTsl,
CBSI3aHHBIE C Pa3pabOTKOW 3ajaHuil s
OTJICJIbHBIX UCTIOJTHUTEICH.

Bnaoeem:

— CHCTEMOW IUIAHUPOBAaHUS U
OpraHM3allid HAyYHO-UCCIIE0BATEIHCKIX
B paMKax  M3y4aeMOl  MPOrpaMMbI
OaxayiaBpuara.

Pazpgea 3.
3aKIIIOUNTETBHBIN

3uaem:
—  (DMBUKO-XMMHYECKHE CBOWCTBA

MaTepHaJIOB, B TOM qucie
HAaHOMATEpUAJIOB W  HAHOCHUCTEM, IO
npoduto BBITTYCKHOM

KBATM(PUKAITMOHHOU paboTHI;

—  (U3UKO-XUMUYECKHE
3aKOHOMEPHOCTHU TEXHOJIOTHYECKUX
MPOIIECCOB MOJIYYCHHUSI MaTEPHUAJIOB, B TOM
YHClie HAHOMATEPHUAJIOB M HAHOCHCTEM, IO
npopUITO BBIITYCKHOM
KBaJM(UKAITMOHHOHN pabOTHI;

— OCHOBHBIE METOJbl aHalu3a
HAaHOCTPYKTYpPUPOBAaHHBIX ~ CHUCTEM U
HaHOMaTEpPUaJOB, 1o npopUITIO
BBIITYCKHOW KBAIU()UKAIIMOHHON paOOTHI;

— KOMIUJIEKC MEpOINpHUATHI 10
TEXHHUKE 6e301acHOCTH, OXpaHe
OKpY>Karolel cpesibl, OXpaHe Tpy/a;
Ymeem:

—  OCYIIECTBIIATh KOHTPOJIb
CaMOCTOSTEIILHON HAy4YHO-

Or11eHKa 3a OTUET I10
NPaKTHKE

Ornenka, morydeHHast
Ha 3a4eTe 10 MPaKTHKe
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HCCIIEZIOBATENbCKON PabOTHI;

—  BBINIOJIHSATH MOATOTOBKY
HAYYHO-TEXHUYECKON JTOKYMEHTAIMH [l
NPOBEJCHNUS HAayYHBIX WCCIIEJJOBAHUNA U
TEXHUYECKUX Pa3pabOTOK;

—  BBINIOJIHATH pacyeTsl,
CBSI3aHHBIE C Pa3pabOTKOW 3ajaHuil IJis
OTJETbHBIX UCTIOJHUTEICH.

Braoeem:

— CHUCTEMOH IUIaHUPOBAHUA H
OpraHM3allii Hay4YHO-UCCIIE0BATEIbCKUX
B paMKax  HU3y4yaeMOW  MpOrpaMMbl
OakasjaBpuara.

13. OCOBEHHOCTHU OPTAHU3AIIUU OBPA3OBATEJIbBHOI'O TPOLECCA JJIsA
NHBAJINAOB U JINI C OTPAHUYEHHBIMU BO3MOXKHOCTAMMU 310POBbS

OOy4eHne HHBAIHIOB | JIUI] C OTPAaHHYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBS OCYILIECTBIIAECTCS
B COOTBETCTBHH C:

— [lopsinkom opraHu3alM M OCYLIECTBJIEHUS OOpa30BaTENbHON JAEATEIbHOCTH I10
oOpa3oBaTeibHBIM IporpaMMmaM — IporpaMMmaM OakanaBpuaTa, IporpaMMmMaM CIElHaIUTeTa,
nporpammam maructpatypsl (IIpuka3z MunoOpaayku PD ot 05.04.2017 Ne 301);

— [TomoxxeHueM o0 TOpSAKE OpraHuU3allMd M OCYHIECTBJIEHUS 0Opa30BaTEIbHOM
NeSITEIPHOCTH 10  00pa3oBaTeibHBIM IMpPOrpaMMaM BBICIIEr0o OOpa30BaHUs — IporpaMMmam
OakanaBpuara, TporpaMmaM  CHEIHaJIWTeTa, MporpamMmaMm  mMaructparypsl B PXTY
um. [I.W1. MenneneeBa, npuHsAThIM peiieHneM YueHoro coBera PXTY wum. JI.U. Menneneena
oT1 30.10.2019, mnpotokon Ne 3, BBeAeHHBIM B JIeCTBUE HOpuUKa3oM pekropa PXTY
um. JI.1. Menneneea ot 14.11.2019 Ne 646A;

— [Tomo>xeHneM O TMPAKTHYECKOH MMOATOTOBKE OO0y4arommxcsi B (eaepaibHOM
rOCyIapCTBEHHOM  OIO/DKETHOM  00pa3oBaTeIbHOM  YUPEKICHUH  BBICIIETO  0Opa3oBaHMs
«Poccuiickuil XMMHUKO-TEXHOJIOTHYeCKU yHuBepcutTeT umeHu J[.MI. MenneneeBa», NPUHATHIM
peuwienueM YueHoro coBera PXTY wum. JI.W. Menaeneesa ot 25.11.2020, nportokonm Ne 4,
BBEJICHHBIM B JieiicTBue npuka3zoM pektopa PXTY um. JI.U. Menaeneesa ot 26.11.2020 Ne 117 O/;

— MeToauueckuMu peKOMEHIAIUAMHI [0 OpraHM3aldy 00pa30BaTENBHOTO IpoLecca
JUIs 00Y4€HHUsI MHBAJIM/IOB U JIUL C OTPAaHMYEHHBIMU BO3MOKHOCTSMH 3/10POBbsI B 00pa30BaTEIIbHBIX
OpraHu3allkAX BBICIIErO0 OOpa30BaHUs, B TOM YHCIE OCHAIIEHHOCTH O0pa30BaTENILHOIO Ipolecca

(yrBepxkaeHBI 3amecTuTesieM Munuctpa obpazoBanus u Hayku PO A.A. Knumossim ot 08.04.2014
Ne AK-44/058H).
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Jlono/iHeHUSsI U U3MEeHEeHUsI K padoyeii mporpaMMe NpaKkTHKe

«IIpousBoacTBeHHas npakTuka: [IpexaumioMHas NpaKTHKA
OCHOBHOI1 00pa3oBaTeIbHOI MPOrPaMMBbI
28.03.03 HanomaTepuaiibl

KO 1 HAMMCHOBAHHUE HAIIPABJICHUS ITIOATOTOBKHA (CHCLII/IEU'ILHOCTI/I)

«XHUMH4IecKasi TEXHOJIOT U HAHOMAaTECPHUAJIOB»
HanMenoBanune OOIT

®dopma oOydeHHsI: OUHas

Howmep
OcHOBaHHE BHECEHUSA
U3MEHEHUs/ ConeprxaHue JOTIOTHCHHS/ M3MCHCHHUS
N3MEHEHUS/ MOIIOTHEHUS
JIOTIOJTHEHUSA
MIPOTOKOJT 3aceIaHusl Y 4eHOTO
1. coBeTra Ne oT
« » 20 T
MIPOTOKOJT 3aceIaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 T
MIPOTOKOJI 3acelaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 1.
MIPOTOKOJI 3aceIaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 1.
MIPOTOKOJI 3aceIaHusl Y 4eHOTO
coBeTra Ne oT
« » 20 1.
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MuHBCTEpPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®enepanun
({enepanbHOe rocyrapcTBeHHoe 0101KeTHOE 00pa30BaTe/IbHOE YUpeKIeHue
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1. LEJb U 3AJJAYU TOCYJAPCTBEHHO# UTOTOBOI
ATTECTALIUU

B coorBerctBuum ¢ 3akoHom P® «0O06 o00pa3oBaHuWW» TOCYAapCTBEHHAs HMTOTOBAs
aTTecTallvs BBITYCKHUKOB, 3aBEPIIAIONINX 00yUeHHE 1O MporpaMMamM BBICIIIEr0 00pa30BaHus, B
TOM YHCJIE 110 IporpamMmam OakaliaBpuaTa, SBISETCS 3aKIIOUUTEIbHBIM U 0053aT€IbHBIM STAallOM
OLIGHKM COJAEP)KaHUS W KauyecTBa OCBOCHMS CTYIEHTAaMH OCHOBHOH 00pa30BaTEeNbHOM
nporpamMmbl 1o HampaiieHuto  28.03.03 Hanomamepuaner tipoduns «Xumuueckas
MEexXHO102UA HAHOMAMEPUAITI0E).

l'ocynapctBeHHast uTOroBasi aTTeCTallMs: BHIIOJHEHHWE W  3allUTa  BBITYCKHOM
KBTM(DUKAIIMOHHOW pabOThI MPOBOJIUTCS B LESAX OMPEICICHHUS COOTBETCTBHUS PE3YJIHTaTOB
OCBOCHHSI OOYyYaIOIMMUMHKCS 00pa30BaTEIbHOM MPOTrpaMMbl COOTBETCTBYIOIIUM TpPEOOBAHUSIM
(denepasbHOrO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa BBICHIETO0 OOpa30BaHUS II0
HampaBieHuto  28.03.03  Hanomamepuanvt  npodpwis  «Xumuueckaa  mexHonocus
HAHOMAMEPUANLos».

[IporpaMmma  coctaBieHa B  COOTBeTCTBHM ¢  TpeOoBanusimu  DenepaabHOro
rOCyJapCTBEHHOTO 00pa3oBaTEeIbHOIO CTaHAAapTa BhICHIEr0 0oOpa3oBaHus - OakajlaBpuaT JUIs
HarpaBjeHusT MOATOTOBKK OakanaBpoB 28.03.03 Hanomamepuanwt (OPI'OC BO), npoduis
«Xumuueckaa mexnon02us HAHOMAMEPUAI08», PEKOMECHIAIUAMUA METOAMYECKOW KOMHUCCHUU
PXTY um. [I.. Menneneena.

locymapcTBeHHass WTOrOBas aTTECTAlMsl: BBIMOJIHCHHE W 3allldTa  BBITYCKHOMN
kBambukaonHoi padoter (b3.01(/l)) oTHOcuTCS K 00s3aTeNbHON 4YacTH 0OOpa30BaTEIBHOU
mporpaMMbl M 3aBepliaeTcs TmpucBoeHHeM kBanupukammu — «bakamaBpy.  YcmenrHoe
MPOXOXKACHUE TOCYJapCTBEHHOW HTOTOBOM aTTeCTallM SIBJISETCS OCHOBAaHUEM [UIsl BbIIAud
oOyyaromemycss JOKyMEHTa O BBICIIEM O00pa3oBaHMM W O KBanudukanuu obpasia,
YCTaHOBJICHHOTO MUHHUCTEPCTBOM HAaYKH M BBICIIEro oOpa3oBaHust Poccutickoii denepammm.

locymapcTBeHHass WTOrOBas aTTECTAalMsl: BBIMOJIHCHHE W 3alldTa  BBITYCKHOM
KBTM(UKAITMOHHOM pabOThl 00YJarOIIMXCsl 10 MporpaMMe OakajaBpuaTa MPOBOIAUTCS B GopMme
3alUTHI BHITYCKHOM KBalMpUKaoHHOH padoTsl (BKP).

3ammra BKP mnpenmomnaraer, dYro oOywarommuecs HMMEIOT TEOPETHUYECKYI0 |
MPAKTUYECKYIO TOATOTOBKY B 00JIACTH XHMHYECKON TEXHOJIOTUH HAHOMATEPHUATIOB.

Ieas rocynapcTBeHHON HWTOrOBOM AaTTECTALMM: BBINOJHEHUS W 3alUThI
BBINIYCKHOH KBaIH(QUKAIMOHHOH padoTbl — BBIABIECHUE YPOBHS TEOPETUYECKOHW U
MPaKTUYECKOIN MOATOTOBIEHHOCTH BBITYCKHHUKA By3a K BBIMOJIHEHUIO TPOPECCHOHATIBHBIX 3a/1a4 U
coOTBeTCTBUSL ero mnoaroroBku TpedoBanusMm @OI'OC BO mno HampaBieHHIO TOATOTOBKH
OakamaBpoB  28.03.03  Hanomamepuanot  npobuns  «Xumuueckas  MmMexXHOI02UA
HAHOMAMEPUanNoe».

3aga4yM  rocylapCcTBeHHOH MTOrOBOWM ATTeCTAIlMM: BBINOJHEHUS] M 3aLIUTHI
BBIIMYCKHOW KBAJU(PUKAUMOHHOH PadOThl — YCTAHOBJIEHHE COOTBETCTBUSI COJEpKaHUS,
YPOBHS M KauecTBa IOATOTOBKM BbIMyckHUKA TpeboBanmsiv PI'OC BO; wmoruBamms
BBITYCKHUKOB Ha JajbHEWIee MOBBIIIEHUE YPOBHSA KOMIIETEHTHOCTH B H30paHHOW cdepe
npo¢eCCHOHATLHON IEATEILHOCTH HAa OCHOBE YIIIYOJICHHS U pacIIMpeHUs MOJyYSHHbIX 3HAaHUN
U HABBIKOB IyTEM HPOAOJDKEHMs IO3HABATEIbHON [EATENBHOCTH B cepe MpaKTHYECKOro
[IPUMEHEHHUs 3HAHUN U KOMIICTCHLIUHN.



2. TPEBOBAHUS K PE3YJIBbTATAM I'OCYJAPCTBEHHOM
NUTOI'OBOM ATTECTALIUN

K rocymapcTBeHHOW WTOrOBOWM AaTTECTALlMM: BBIMOJHEHUIO M 3alUTE BBITYCKHOMN
KBATH(UKAIIMOHHONW pabOThl JIOMYCKaeTCs OOYyJalolmuics, HE WMEIONIUN aKaJIeMHYeCKOn
32JI0JDKEHHOCTH M B TIOJTHOM OOBEME BBITIOJHUBIINN y4eOHBIA TUIaH TO 0O0pa30BaTEILHOM
nporpamme  28.03.03  Hanomamepuainwi po¢IH «Xumuueckasn mexHo02us
HAHOMAMEPUANe».

VY BBIYCKHHWKA OCBOWBIIETO MPOTpaMMy OakajaBpuaTa, JIOJDKEH ObITh C(HOPMHPOBAHBI
CJIeIYIOIIE KOMIIETCHIINU:

YHuBepcaibHble KOMIIETEHIMU:
— VYK-1 CrnocoOeH oCymecTBISITh MOUCK, KPUTHYCCKUH aHalM3 M CHUHTE3 WH(GOpMaIuH,

MPUMEHSTh CUCTEMHBIN TIOJIXO IJIs1 pELIeHHsI TOCTABJIEHHBIX 3a]a4

— VYK-2 CnocobeH ompenensiTh Kpyr 3ajad B paMKaxX IMOCTaBIICHHOW 1€ U BBIOMpaTh
ONTHUMAJIbHBIE CMOCOOBI MX pELIeHUs, HCXOAsS W3 JCHCTBYIOIIUX MPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB U OTpaHUYEHUI

— VYK-3 Cnoco0eH OCYIIECTBIATh COLMATbHOE B3aHMMOJACHCTBHE U PEATM30BHIBATH CBOIO
POJIb B KOMaH e

— VYK-4 Cnoco0GeH OCYIIECTBIATH JENOBYI0O KOMMYHHUKAIIMIO B YCTHOW M NHCbMEHHOMN
dbopmax Ha rocymapcTBeHHOM s3bike Poccuiickoii demeparuu U HWHOCTPAHHOM(BIX )
s3bIKe(ax)

— VYK-5 CnocobeHn BocprHHMAaTh MEXKKYJIBTYPHOE pa3HOOOpa3ue OOIIecTBa B COIMAIBHO-
HUCTOPUYECKOM, STUIECKOM U HUIT0CO(PCKOM KOHTEKCTax

— VYK-6 CnocobGeH ympaBiiTh CBOMM BpEMEHEM, BBICTpaUBaTh M  pEATU30BBIBATH
TPAaEKTOPUIO CAMOPA3BUTHUSI HA OCHOBE MPUHIIMIIOB 00Pa30BaHUs B TEUCHHUE BCEH KU3HU

— VYK-7 CnocobeH nojiepKuBaTh JOJKHBIN YpOBEHb (PU3NYECKON MOATOTOBIEHHOCTH IS
o0ecrieyeHns MOTHOLEHHOHN COIMATbHON U TPO(PECCHOHATLHOMN 1EATEIbHOCTH

— VK-8 CnocobGen co3maBaTb H TMOJJACP)KUBATh B TOBCEJHEBHOW JKM3HHM M B
npodecCHOHANBbHOM  JeSTeIbHOCTH O€30MacHble YCIOBUSL SKU3HEAEATEIbHOCTH IS
COXpaHEHHUs MPUPOAHON cpefbl, 0O0eCreueHns YyCTOMYMBOrO pa3BUTHs OOLIECTBa, B TOM
YHClie IPU YTPO3€ U BOSHUKHOBEHUHU YPE3BBIYANHBIX CUTYAllU U BOCHHBIX KOH(DIUKTOB

— VYK-9 CnocobGen mpuHUMaTh OOOCHOBAaHHBIE SKOHOMHYECKHE PEIICHUS B PAa3TUIHBIX
001aCTAX KHU3HEEATSIBHOCTH

—  VYK-10 Criocoben ¢popMupoBaTh HETEPIIUMOE OTHOILIEHHE K KOPPYIIIMOHHOMY TTOBEICHUIO

Ob6menpogeccnoHaibHbIe KOMIETEHINH:

— OIIK-1 CnocobGen pemarbs 3agaud MPOPECCHOHAIBHONW JEATEIHPHOCTH Ha OCHOBE
IMPUMCHCHUA CCTCCTBCHHOHAYYHbIX u OGH.IGI/IH)KGHGPHBIX 3HaHHﬁ, METOO0B
MaTeMaTHYeCKOro aHalln3a U MOJIETUPOBAHUS

— OIIK-2 CrnocobeH ocymiecTBIsATh MNPOPECCUOHATBHYIO JIEATEIBHOCTh C  y4eTOM
SKOHOMMYECKUX, DKOJOTUYECKUX, COIMANBbHBIX W APYrUX OTpaHUYEHUI Ha BCeX dTamax
KU3HEHHOTO LIUKJIa 0OBEKTOB, CUCTEM H IIPOLIECCOB

— OIIK-3 CnocoGeH mpoBOaUTh U3MEPEHUS U HAOMIOACHUS, 00pabaThiBaTh U MPEACTABISITH
SKCIICPUMCHTAJIbHBIC JaHHBIC

— OIIK-4 CrnocobeH TMOHMMATh MPUHIUINBI PAOOTHI COBPEMEHHBIX HWH(MOPMAITMOHHBIX
TEXHOJIOTUH U UCIIOIb30BaTh UX AT PpCIICHHUA 3a/1a1 HpO(l)eCCI/IOHaJ'H:HOI‘;I ACATCIIbHOCTHU



— OIIK-5 Cnocoben  mpuHHMaTh  OOOCHOBaHHBIE  TEXHHYECKHE  PEIICHHS B
npodeCCHOHATILHON EATeIbHOCTH, BEIOUPATh dPPEKTUBHBIE U O€30MacCHbIE TEXHUUYECKHUE
CpPE/CTBA U TEXHOJIOTHH

— OIIK-6 Crnioco0GeH y4acTBOBaTh B Pa3pabOTKE TEXHHUUECKOW JOKYMEHTAIUH, CBSI3aHHOU C
npodeccHoHaTBHON AEATETLHOCTHIO HA OCHOBE MPUMEHEHHUS CTAaH/IapTOB, HOPM U TPaBHII

— OIIK-7 CnocobeH TpPOEKTUPOBaTb M COMPOBOXAATh MPOU3BOJICTBO TEXHUYECKHX
00BEKTOB, CHCTEM H ITPOIIECCOB B 00IaCTH HAHOTEXHOJIOTHI M HAHOMATEPHAJIOB

IIpodeccnonanbHbIe KOMIIETEHIIUN:

— TIK-1 CnocobeH nporHo3upoBath BIMSHUE MUKPO- U HAHO- MacuTaba Ha MEXaHUYECKHE,
(bu3nyeckre, XMMUUYECKUE U APYTHe CBOMCTBA BEIECTB U MaTEpHAIIOB

— IIK-2 CnocobeH TpPUMEHSITh HABBIKM HCIOJB30BAHMS TMPUHIUIIOB H  METOJIUK
KOMIUIEKCHBIX MCCIIE€JIOBAaHUI, WCHBITAHWMA W JHAarHOCTUKM MAaTepHalioB, H3JEIUN H
IPOIIECCOB MX TPOU3BOACTBA, O0pabOTKM M MOAM(HKAINK, BKIOYAas CTAHAAPTHHIE H
CepTU(PHUKALIMOHHBIE UCIIBITAHUS

— IIK-3 CnocobeH TpUMEHSATh OCHOBHBIE THIBI HAHOMATEpPHAJIOB W HAHOCHUCTEM
HEOPraHMYeCKOM W OpraHMYecKOoW  MNpUPOAbI,  BKIKOYas  HAHOIUIEHKM U
HaHOCTPYKTYPHUPOBAaHHBIC TIOKPBITHUS, BIIQJEET HABBIKAMH BBHIOOPA TAKUX MATEPHAIIOB IS
3aJJaHHBIX  YCIOBMHM OKCIUTyaTallud C Y4eTOM TpeOOBaHUIl  TEXHOJOIMYHOCTH,
SKOHOMHUYHOCTH, HA/IEXKHOCTHU U JI0JITOBEYHOCTH

— [IK-4 CriocobeH ocymiecTBIATh BEIOOP U MPEIBAPUTEIBHBIN pacyeT OCHOBHBIX MPOIECCOB
U annapaToB XMMUYECKOW TEXHOJIOIMY HAHOMAaTEPUAJIOB

Nuaukatopbl AOCTHKEHUS KOMIIETEHUMUA IPONHUCAHBI B OCHOBHOW XapaKTEPUCTUKE
00pa3zoBaTenbHON MTPOTPaAMMBI.

B pesynbrare npoxoxkaeHUss rocyJapCTBEHHON HWTOTOBOM aTTecTaluy (BBITOJIHEHHS
BBIITYCKHON KBaJM(PUKAIIMOHHON palbOThI) y CTyJIEHTa TMpoBepsieTcs CHOPMHUPOBAHHHOCTD
YKA3aHHBIX BBIIIE KOMIIETCHLMM, a TaKXe CIEAYIOUMX 3HAHUNA, YMEHUWA U HAaBBIKOB,
MO3BOJISIOIINUX OIEHUTH CTETIEHbh TOTOBHOCTH OOYJarONIMXCs K HajbHEUIEH MpodecCuoHaIbHON
nesaTeabHOCTH. CTYEHT JOJIKEH:

3HATh:
— TOPSI0OK OpTraHU3alliM, IUIAHUPOBAHUS M MPOBEACHUS HAayYHO-UCCIEIOBATEIbCKUX PadOT ¢
UCIIOJIb30BaHUEM ITOCIEIHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTy;
— (PU3MKO-XMMHYECKHE OCHOBBI IMOIYYEHHUS U HUCCIIEOBAaHUS CBOMCTB MaTepHajoB, B TOM YHCIIE
HAaHOCHCTEM M HAHOMATEPUAJIOB;
— OCHOBHBIE TPEOOBAHUS K MPEICTABICHUIO PE3yJbTaTOB POBEJCHHOIO UCCIIECAOBAaHUS B BUIE
HAy4YyHOT'O OTYETA, CTaThU WM JOKJIA/a;

yMeThb:
—  CaMOCTOSITEJIbHO BBIABIIATH IIEPCIIEKTHBHBIC HANpPABICHWS HAyYHBIX HCCIEIOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTh, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAYUMOCTH IPOOJIEMBI,
IIPOBOJAMTH  DKCIEPUMEHTAIbHBIC HCCICIOBaHUS, aAHAIM3UPOBATh W  HMHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTAThI;
—  OCYHIECTBJIATH MOHUCK, O0pabOTKy M aHAIW3 HAYYHO-TEXHHYECKOH MH(POpPMALMU MO TeMe
BBINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUM;
— paboTaTh Ha COBPEMEHHBIX MpHOOpax, OPraHU30BBIBATh IPOBEIECHUE 3KCIIEPHUMEHTOB H
UCTIBITAHUH, IPOBOAUTE UX 00pabOTKY U aHATM3UPOBATh PE3YJIbTATHL;

BJIAJ€Th:
— METOJIOJIOTUEN W METOAMKOW TMPOBEICHUS HAy4YHBIX HCCIIEIOBAaHUN; HaBbIKAMU
CaMOCTOSITENIbHOW HAYYHOH M UCCIIE0BATENLCKOM padoThI;



- HaBbIKaMH pa6OTI>I B KOJIJICKTUBC, IUIAHUPOBATH W OPraHU30BbIBATH KOJIJICKTUBHBIC
HAaYYHBIC HCCJICOAOBAaHUA; OBJIAACBATh COBPCMCHHBIMHU MCTOJaMH MHCCICAOBAHUA W aHAJIMA3a
MOCTaBJICHHBIX MTPOOJIEM;

—  CIIOCOOHOCTBIO peIIaTh ITOCTABJICHHBIC 3a7add, WCIONb3ys YMEHHS W HaBBIKM B
OopraHu3aliiid HAYUYHO-HUCCICAOBATCIIbCKUX U TCXHOJIOTHICCKUX pa60T.

3. OFbEM I'OCY IAPCTBEHHOM UTOIOBOM ATTECTALIMU U
BUJIbl YYEFHOU PABOTHI

l'ocynapctBeHHast uWTOroBasi aTTECTallMs: BHINOJHEHHWE W 3alIMTa  BBITYCKHOM
KBaJTM(HUKAIIMOHHON pabOThI MPOXOAMT B § ceMecTpe Ha Oa3e 3HaHUM, MOTYUYEHHBIX CTYACHTaMH
NIpU U3yYCHUM TUCIUIUIMH HamnpaiieHus 28.03.03 Hanomamepuanvt npobuns «Xumuueckas
MexXHOI02UA HAHOMAMEPUAn0e) W PACCUNTAHA HA COCPENOTOYEHHOE IPOXOXKAECHHE B &

cemectpe (4 kypc) ooyuenus B oobeme 324 akagemuuecknx 4acoB (9 3E).

. B 3auerHbIx B akanmem.
Bunast yueOHOI paboThI
€IMHUIIAX yacax
Oo6mas tpynoemkocts 'MA no yueOHoOMY miiany 6,0 216
KonrakThas pa6ora (KP): - -
CamocrositenbHas paoora (CP): 6,0 216
KonrakTHas paboTa — HTOroBast aTTeCcTalus 0,01 0,67
Brimonnenue, Hanucanue u opopmienne BKP 5,99 215,23
Bua xonTposs: Jamura
BKP
B B
Bunpr yue6HOM paboThI 3aUETHBIX | aCTPOHOM.UYacax
eAMHUIIAX
Oo6mas tpynoemkocts 'MA no yueOHoOMY miiany 6,0 162
KonrakThas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6,0 162
KonrakTHas paboTa — HTOrOBast aTTeCTalus 0,01 0,5
Brimonnenue, nanucanue u opopmierne BKP 5,99 161,5
Bua konTposs: 3amuta BKP

4. COJEPKAHME IT'OCYJAPCTBEHHOI UTOTOBOI ATTECTALIMH

['ocymapcTBeHHass MTOroBas aTrTeCTAlUsA: BBIIOJIHEHHE M 3alIUTa  BBITYCKHOHN
KBaJTM(HUKAIIMOHHON pabOThI MPOXOAMT B § ceMecTpe Ha O6a3e 3HaHUH, OTYUYEHHBIX CTYACHTaMH
MpU U3YyYCHUM TUCIUIUIMH HamnpaiieHus 28.03.03 Hanomamepuanvt npobuns «Xumuueckas
MexXHO102UA HAHOMAMEPUATI0E).

['ocymapcTBeHHass MTOroBas aTTECTAlUsA: BBIIOJIHEHHE M 3alIUTa  BBITYCKHOHN
KBAJTM(HUKAIIMOHHONH paboThl MPOBOAMTCA TOCYAAPCTBEHHOW HK3aMEHAIIMOHHON KOMHCCHEN
(I'SK).

KonTpons 3Hanuit oOyuarommxcsi, moxydeHHbsIX npu ocBoenuu OOII, ocymiecTBisiercs
nyrem npoBeneHus 3amuTel BKP u npucBoenus kanudukanuu «bakamaBpy.

3ammra BKP sBnsercs o0s3aTenbHONM MpOIEIypod HTOrOBOM TrocynapCTBEHHOU
aTTeCTallUd CTYJIEHTOB BBICIIMX Y4YEOHBIX 3aBEIEHUI, 3aBeplIalOIIUX OOydeHHE 10
HaIlpaBJICHUIO MMOATOTOBKH OakanaBpuaTa. OHA MPOBOIUTCS MYOJUYHO Ha OTKPBHITOM 3aceJaHuU

6




I'DK B COOTBETCTBUM C JIOKAJIBHBIMA HOPMAaTHBHBIMM UM PAaCHOPSAUTEIBHBIMA aKTaMH
YHUBEPCUTETA.

Marepuainsl, IpeiCcTaBiIseMble K 3aIUTE:

BBIITYCKHAs! KBaJIM(UKAMOHHAs paboTa (MOsSCHUTEIbHAS 3aIIUCKA);

3ajaHue Ha BeImonHenne BKP;

0T13bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTanus (pa3IaToyHbli MaTepua), MOANMCaHHasE PYKOBOUTENEM;

JOKJa.

B 3agaun I'OK BXxonsT BBIABIEHUE MOATOTOBICHHOCTH CTYyJEHTa K MPO(eCCHOHATHLHOM
JIEATEIbHOCTH U MPUHATHE PELIEHUSI O BO3MOKHOCTH BBIJJAYH €MY JUILIIOMA.

Pemennie o mpuCYyXIEeHUU BBIMYCKHUKY KBanupukanuu OakalaBpa MPUHUMAETCS HA
3aceganuu ['OK mpocThiM OONBIIMHCTBOM HPHU OTKPHITOM T'OJIOCOBAHUU YJICHOB KOMHCCHH Ha
OCHOBaHUHU pE3yJbTAaTOB UTOTOBBIX HWCIBITAHUNA. Pe3ynbTarsl ONpEeNenstoTcs OLIEHKaMU
«OTIUYHOY, «XOPOILIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

OOyuvaromuiics MMeeT MpPaBO IMOAATh B alCUIALIHUOHHYI0 KOMHCCHIO aNeJUISIUI0 O
HapyleHWHW, MO €ro MHEHHMIO, YCTaHOBJICHHOW NPOLEAYpbl 3allUThl  BBITYCKHOU
KBTM(DUKAIIMOHHOW pabOThl. AMEIUTSIIHS O HECOTJIACHH C Pe3yabTaTaMH 3allUThI BHITYCKHON
KBATH(UKAIIMOHHON PabOThI HE MPUHUMAETCS.



5. COOTBETCTBUE COJIEP)KAHUSI TPEBOBAHUSIM K PE3YJIbTATAM OCBOEHUSI OCHOBHOU

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

B pesynbrare mpoxXoXIE€HHS TOCYAApCTBEHHOM HWTOTOBOW ATTECTAIIMH: BBHIMOJHEHUS M 3alUTHI
BBIMTYCKHOW ~ KBaJIM(UKAIIMOHHOW paboTBl y CTyAEHTa mpoBepseTcs CcHOPMHUPOBAHHOCTD

No . N 3amura BKP
CIENYIOIIMX 3HAaHUM, YMEHUN W HaBBIKOB, IO3BOJSIIOIIMX OLEHUTh CTENEHb TOTOBHOCTHU
o0yyaromuxcs K JajJpHeei mpodeccuoHalbHON AeSTENbHOCTH:
3HaTth:
| |~ TOPANOK OpraHM3auyuH, TIAHMPOBAHMS W MPOBENCHUS HAYTHO-HCCIIEI0BATENLCKIX pabot c +
MCIOJIb30BAHNUEM TIOCTICTHUX HAYYHO-TEXHUYECKUX JOCTIKEHHI B TAaHHOM 001acTH;
) |- (U3UKO-XMMIYECKHE OCHOBBI MOJIYUCHHUS U HCCIICIOBAHUSI CBOMCTB MaTepUajIOB, B TOM YHUCIIE +
HAaHOCUCTEM U HAHOMATEPHUAJIOB;
3 |~ OCHOBHbBIC TpeOOBaHUS K MPEACTABICHUIO PE3YJIbTATOB MPOBEACHHOTO MCCIIEAOBAHMS B BUJE n
Hay4HOI'0 OTYETa, CTAThbH WJIA JOKJIaaa
Ymersb:
- CaMOCTOATENIbHO  BBIABIIATh NEPCIEKTUBHBIC HANPABICHUS HAYYHBIX MCCIIEJOBAaHUMU,
4 00OCHOBBIBATh AKTyaJbHOCTh, TCOPETHUECKYI0 U TMPAKTUYECKYI) 3HAYMMOCTH MPOOIEMBI, n
MIPOBOJIUTH 3KCIIEPUMEHTAIbHBIE MCCIIEOBAaHUs, AHAIW3UPOBATH M HWHTEPHPETUPOBATH
MOJIyYEHHBIE PE3YyJIbTaThI;
5 |~ OCYIIECTBISATEL MOHCK, 00paboTKy M aHalIM3 HAyYHO-TEXHHYECKOH HH(POpPMALMU IO TeMe n
BBITIOJTHSIEMOM pabOThl, B TOM YHCJIE C IPUMEHEHHUEM COBPEMEHHbBIX TEXHOJIOTHI;
6 |- paboTaTh Ha COBPEMEHHBIX NpPUOOpPax, OPraHU30BHIBATH IPOBEICHUE SKCICPUMEHTOB U n
VCIBITAHUHN, TPOBOJIUTH UX 00pabOTKY M aHAIN3UPOBATH PE3YIbTAThI;
Baaaers:
7 |- METOJIOJIOTHEN W METOJMKOM  IPOBEICHHMS  HAy4YHbIX  HMCCJIEHOBAaHMUM;  HaBBIKAMH n
CaMOCTOSATEIILHOW HAYYHOU U MCCIIEA0BATEIIbCKOM paboTHI;
—  HaBbIKaMH pabOThI B KOJIJICKTUBE, IUIAHUPOBATh U OPTaHU30BBIBATH KOJUIEKTUBHBIC Hay4YHbIE
8 HCCIEOBAHUS; OBJIAJIEBaTh COBPEMEHHBIMU  METOJIAMU  MCCIIEIOBAaHUS W  aHajau3a +
MTOCTABJICHHBIX MPOOIIEM;
9 |~ CIOCOOHOCTBIO peliaTh MOCTABICHHBIC 337a4H, UCIIONIb3Yysl YMEHHUS U HAaBBIKUA B OpraHU3allud n

HAY4YHO-HCCJICAOBATCIIBCKUX U TEXHOJOTHYCCKUX pa60T;




B pesynbTare mpoxoxkaeHus rocydapCTBEHHON HTOTOBOW arTecTaluy (BBIMOJIHEHMS BBIMYCKHOM KBaIM(HUKAIIMOHHOM paldOThl) y CTyIeHTa
npoBepsieTcsi CHOPMUPOBAHHHOCTD CIETYIOUINX KOMITETCHIIUMI:

YHuUBepCAJTbHbIX KOMIIETEH U

10 |~ VYK-1 CrocobeH ocymecTBIsTh MOUCK, KPUTHUECKUI aHamM3 M CHHTE3 HWH(OpMaINH,
IPUMEHSATh CUCTEMHBIM NOJXO/ JUIS PEIICHHsI HOCTABICHHBIX 3371a4

— VYK-2 Cnocoben ompenensiTh Kpyr 3agad B paMKaxX ITOCTaBJICHHOW II€JTM W BBIOMPATH
11 ONITUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, HCXOS U3 ICHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIHUXCS +
pPECYpPCOB M OTPAHUYECHUN

1|~ YK-3 CriocoGeH oCymecTBIATh COIMaIbHOE B3aUMOJICUCTBUE U PEaTM30BhIBATH CBOIO POJIb B
KOMaHJIe

131~ YK-4 CniocobeH oCyIIECTBIATh JEIOBYI0O KOMMYHHUKAIIMIO B YCTHOW M MHUChbMEHHOM (hopmax
Ha TOCYJapCTBEHHOM si3bIke Poccuiickoit Penepanyivi 1 MHOCTpaHHOM(BIX) A3bIKE(aX)

14 |~ VYK-5 CnocobGeH BOCHpHUHUMATh MEXKYJIbTYPHOE pazHOOOpaszue oOIiecTBa B COIMAILHO-
HCTOPHYECKOM, STUYECKOM U (HHITOCOPCKOM KOHTEKCTaX

15 |- YK-6 CriocobeH ympaBisTh CBOUM BpPEMEHEM, BHICTPAWBATh U PEAU30BBIBATH TPACKTOPHIO
CaMOPAa3BUTHUA Ha OCHOBC NPUHIUIIOB 06pa30BaHI/ISI B T€UEHUE BCEU KU3HU

16 |- YK-7 CnocobeH moanepxuBaTh TOJDKHBIA YpPOBEHb (DU3UYECKON IMOATOTOBICHHOCTH IS
o0ecreyeHrs: NOTHOLEHHOHN COIMAIbHON U PO ECCHOHATILHON AEATEIbHOCTH

—  YK-8 CnocoOeH co3zaBaTh U MOJJIEPKUBATH B MOBCEJHEBHOM )XKU3HU U B PO ECCHOHATEHON
17 JEATEIBHOCTH Oe30MacHble YCIOBUS JKU3HEACATEIBHOCTH IUISi COXPAHEHUs IPHPOJHOM
cpenbl, oOecreueHHs] YCTOHYMBOTO pa3BUTHS OOIIeCTBa, B TOM YHCIE IpPH yrpo3e H
BO3HMKHOBEHUH YPE3BBIYAHHBIX CUTYALMil 1 BOCHHBIX KOH(JINKTOB

18 |- YK-9 CnocobGen mnpuHUMaTh OOOCHOBaHHBIE SKOHOMHYECKHE PEIICHHS B Pa3IWYHBIX
OGH&CTSIX KU3HECACATCIIBbHOCTHU

19 |- VYK-10 Cnocoben hopMHupOBaTh HETEPIIMMOE OTHOIICHUE K KOPPYIIIHOHHOMY TTOBEICHUIO +

OomenpogeccHOHATbHBIX KOMIIETEHIIUI:

—  OIIK-1 CnocoGeH pemats 3aa4i IpoQecCHOHATBHOM IEATEIbHOCTH Ha OCHOBE IIPUMEHEHUS
20 €CTECTBEHHOHAYYHbIX U OOLIECHMH)KEHEPHBIX 3HAHMN, METOJI0OB MAaTEMATUYECKOIO aHajau3a U +
MOJIETTUPOBAHUS

— OIIK-2 CroocobeH  ocymecTBIATh  NPO(ECCHOHANBHYIO — JCSITENbHOCTh C  Y4ETOM
21 YKOHOMHYECKUX, JKOJOTHMUYECKUX, COIHMAIbHBIX W JPYI'MX OTpaHHUYCHHWI Ha BCEX ATarax +
JKU3HEHHOTO IIMKJIa 00BEKTOB, CHCTEM U MPOIIECCOB




22

OIIK-3 CnocobeH mpoBOAWTH M3MepeHHs] M HaOarogeHusi, oOpadaThiBaTh M MPEICTABIATH
HKCIIEPUMEHTAIbHBIC TAHHBIC

23

OIIK-4 CnocobeH TOHMMAaTh MPUHLUNB PabOTHl COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH M MCIIOIb30BaTh UX ISl pEIICHHUS 33/1a4 IPo(eCCHOHATBHON A TEIbHOCTH

24

OIIK-5 CrnocobeH nmpuHUMaTh 0OOCHOBAaHHBIE TEXHUYECKHE PEIICHUS B MPOodecCHOHATbHON
NeSITeIbHOCTH, BEIOMPaTh 3P PeKTUBHBIC U OE30MACHBIC TEXHUYECKHE CPEJICTBA U TEXHOJIOTUU

25

OIIK-6 CnocobeH ydacTBOBaTh B pa3pabOTKE TEXHMUYECKOH MOKYMEHTAIlWW, CBSI3aHHOH ¢
poheCCHOHATILHOMN IeATEIbHOCTHIO HA OCHOBE MPUMEHEHUS CTaHAaPTOB, HOPM U IPABHII

26

OIIK-7 CriocoGeH MpOEeKTUPOBATh U COMPOBOXKIATH MPOU3BOJICTBO TEXHHUUYECKUX OOBEKTOB,
CHCTEM M IPOIIECCOB B 00JIACTH HAHOTEXHOJIOTHI 1 HAHOMATEPHAIOB

IIpogeccnoHAIBHBIX KOMIIETCHIMIA:

27

I1K-1 CnocoGeH mporHo3UpoBaTh BIMSHUE MHUKPO- M HAHO- MaciiTaba Ha MEXaHWYeCKHe,
¢du3nyeckrue, XMMHUYECKUE U APYTHe CBOMCTBA BEIIECTB U MAaTEpUAJIOB

28

[IK-2 CriocoOeH mpUMEHSITh HaBBIKM HCIIOJIB30BAHMS MPUHITAIIOB ¥ METOJMK KOMIUICKCHBIX
WCCIICIOBAHUM, WCIBITAHUM W JUArHOCTUKM MaTepUaioB, H3JEIUA U TPOILIECCOB HX
MPOU3BOJICTBA, 00paOOTKM W MOAM(HKAINU, BKIIOYAs CTAHAAPTHBIE U CEPTH(PHUKAIMOHHbIC
HCIBITAHUS

29

I[IK-3 CnocobeH TpUMEHSATH OCHOBHBIC THIIBI ~HAaHOMATEPHAIIOB M  HAHOCHUCTEM
HEOPraHU4YECKOU 5 OpraHUYeCKOn HPHUPOIEL, BKJIIOYas HAHOIIJIEHKH 5
HAaHOCTPYKTYPUPOBAaHHBIE MOKPHITUS, BJIaJ€€T HaBbIKAMHM BBIOOpA TaKUX MAaTE€pUANIOB MAJIs
3a1aHHBIX yCHOBI/Iﬁ OKCILUTyaTalluu € y4€TOM Tpe6OBaHHﬁ TEXHOJIOT'MYHOCTH, S3dKOHOMHUYHOCTH,
HAJEKHOCTH U JOJITOBEYHOCTH

30

[IK-4 CniocoGeH oCymiecTBIATh BBIOOP M MPEABAPUTENBHBIA pAcYeT OCHOBHBIX MPOIECCOB U
arraparoB XUMHUYECKOU TEXHOJIOTHH HaHOMAaTCpHaAJIOB

31

[IK-5 CnocobeH 3KCIUTyaTHpOBaTh TEXHOJOTHYECKOE OO0OpYyIOBaHHE B COOTBETCTBHH C
HOPMaMH TEXHUKH 0€30MaCHOCTH M TPEOOBAHUSIMHU IKOJIOTUU
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTn4yecKkue 3aHATUSA

VY4eOHbI TUIaH MOArOTOBKH OakanaBpoB no HampasieHuio 28.03.03 Hanomamepuanwvi
npodune «Xumuueckaa mexnonocua Hamomamepuanoe» «locynapcTBeHHas HTOTOBas
aTTeCTallus: BBINIOJHEHHWE M 3allUTa BBITYCKHON KBAIM(UKALMOHHOW paboTHD» INPOBEICHHE
NPAaKTHYECKUX 3aHATHH HE IPEAIoaraer.

6.2. JlabopaTopHbIe 3aHATHA

VYu4eOHBIN TUTAaH OATOTOBKM OakanaBpoB 1o HampasieHuto 28.03.03 Hanomamepuanwt
npodmwis  «Xumuueckaa mexHonocua Hanomamepuanoe» «l'oCymapcTBeHHass WTOrOBas
aTTecTallls: BBIIOJIHEHWE W 3alllUTa BBITYCKHOM KBATM(UKAIMOHHOW palboThDy IMpPOBEACHUE
71a00paTOPHBIX 3aHATHIA HE MPeoaraer.

7. CAMOCTOSATEJIBHASA PABOTA

VYueOHBIN TUTaH MOATOTOBKU OakamaBpoB 1o HampasieHuto 28.03.03 Hanomamepuanoi
npodbuns «Xumuueckas mexHono2us HaHomamepuanoe» «locynapcTBEHHAss WTOTOBas
aTTECTAIMs: BBIMOJHEHUE W 3alllUTa BBITYCKHOW KBATM(PUKAIMOHHON paboThDy mpemnonaraet 324
aKaJ[. 4aCOB CAMOCTOSATEIbHOU PabOTHI.

8. IPUMEPBI OIIEHOYHBIX CPEJICTB JAJIS1 KOHTPO.JISI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

8.1. [IpumepHasi TeMaTHKa BHINYCKHBIX KBATU(PUKANMOHHBIX PadoT

1. Pa3paboTka orHe- u TEPMOCTOMKNX HAHOMATEPUAJIOB Ha OCHOBE MOJIUI(PUPHBIX CMOI

2. HccnemoBanue  COpOIMOHHBIX  CBOWCTB ~ HAHOKOMIIO3MTa C  MarHUTHBIMHU
HAaHOYaCTUIIAMH

3. Tlomyuenue smynbcuil [lukepuHra, CTaOMIM3MPOBAHHBIX HAHOYACTHLIAMH OKCHJIA
KPEMHHUS, 30JI0Ta U THIPOKCHAIIATUTA

4. TlomyyeHue HAHOKOMIO3MTHOro Martepuana coxepxkamero Fe;O4@ZnO wu
HCCJIEJOBAHUE ONITUYECKUX CBOWCTB

5. TlomydeHue OMOCOBMECTUMBIX HAHOKAICYJ C HAHOYACTUIIAMH T'MJIPOKCHATIATUTA

6. IlonydeHne HAHOAMYJIBCHU HA OCHOBE KOKOCOBOTO U YIJIEBOJOPOAHOTO Maciia

7. Tlomyuenue HaHOCTPYKTYp Fe3Os4@SiO2 ¢ KOHTpoIupyeMoil TOMIUHON 000JIOUKU U

8.  MHuUKpOIMYILCUU JICIIUTHHA KaK (QYHKIIMOHAIBHBIM HAHOMATEPUAIT TSI MEUITIHBI

9. [TlomydeHuwe TBEPABIX JHMUAHBIX YaCTHI, MOJU(PHUIIMPOBAHHBIX HAHOYACTHIIAMH
MarHeTuTa

10. M3ydeHne yCTOWYMBOCTH BBICOKOKOHIICHTPUPOBAHHBIX OOPATHBIX OMYJIbCHA U
CTPYKTYPBI BBICOKOIIOPUCTHIX KOMITO3UIIMOHHBIX HAHOMATEPUAJIOB, MOJYUYEHHBIX HA UX OCHOBE

11. KomMno3unum Ha OCHOBE >XUAKHX KpPHUCTAJUIOB JIEUMTHUHA ISl TPaHCAEPMalIbHON
JIOCTaBKH JIEKAPCTBEHHBIX BELIECTB

12. TlomydeHnue TBEPABIX TUMUIHBIX YACTHII, CTAOMIM3UPOBAHHBIX HeMOHOTeHHBIMU [TAB

13. TlonyuyeHue HaHOYACTHI] OKCUA HUKEIS METOJOM OCaXKICHUS

14. MuKpOSMYIbCHU B CHCTEME MOACHWICYIb(AT HATpUS — KampoHOBas KHUCJIOTa —
OyTaHOJ — KEPOCHH — BOJIA JIJISl BBIMIEIIAYNBAHUS METAIIJIOB



15. V3ydeHne TOKCMYHOCTH BBICOKOMOPHUCTOTO IMOJUMEPHOTO COpOEHTA I YIOAICHHS
HE(TENPOAYKTOB C TIOBEPXHOCTH BO/IbI

16. BnusitHue MOBEpXHOCTHO-aKTMBHBIX BEHIECTB psla Span Ha YCTOMYMBOCTH 3MYJIbCHM,
CTa0MIIM3UPYEMBIX cMecsiMU HaHouyacTUll Si02

17. Monudukanuss MOBEpPXHOCTH HAHOYACTUI[ MAarHETHUTa MAJBIMH OpPraHUYEeCKHUMHU
MOJIEKYJIaMU

18. HccnenoBanue yCTOMYMBOCTU K arperanuyd U CEIMMEHTAIIMM MAarHUTHBIX YKUJIKOCTEH
Ha OCHOBE Macell

19. CpaBHeHnue (PU3NKO-XMMUYECKUX CBOWCTB JKHUJIKUX KPHUCTAUIOB MU MHKPOIMYJIbCHI
JEUTHHA

20. U3zydenwe CTPYKTYphl U TUAPO(POOHOCTH KOMITO3MIITMOHHOTO MaTepHaia Ha OCHOBE
BBICOKOITOPUCTOTO COMOJIUMEPA CTUPOJIA U AUBUHIIIOSH30JIa C MATHUTHBIMHA HaHOYACTUIIAMU

21. UccnemoBanue mporiecca (popMUpOBaHUS HAHOYACTHI[ OKCHUIOB JKe€jle3a B BOIHBIX
cpenax

22. Moauduxkanus noBepxHoctu HaHovdacTHIl Fe3O4 ¢uryopectienHoM

23. HaHOCTpyKTypHpOBaHHbIE CpEAbl ISl XUMHUYECKOTO IMOJMPOBAHUS METANIOB Ha
OCHOBE MUKPOAMYJIbCUI

24. IlonydeHne HaHOCTPYKTYp T'MJIPOKCHANATUTA C BBHICOKOW YIEIbHOW MOBEPXHOCTHIO B
MPUCYCTBUU LIETUITPUMETUIAMMOHUN Opomuia

8.2. Tekymuii KOHTPOJIb BbINOJHEHHS BbINTYCKHOH KBAJIU(PUKAIUMOHHOI PadoThI

Texymmii koHTpoab BbioaHeHus: BKP ocymiectBisiercs B Tpu 3Tana M MpPOBOJUTCS B
dopme cobeceroBaHus IpenoaBaTesst U CTYACHTA.

Ha 1-0ff KOHTpPOJIBHOW TOYKE TpENoJaBaTeih OICHMBACT BBHIMOJHECHHE IIaH-Tpaduka
paboThl, TOHUMAHUE CTYJECHTOM IIeNIM W 3aJad HCCIEAOBaHUSA, COACPKAHHE aHAIUTUYIECKOTO
0030pa HayIHO-TEXHUYECKOH JiuTepaTypsl mo Teme BKP.

Ha 2-0if KOHTPOJIBHOI TOUKE CTYACHT MPEICTABISAET aHATTUTUYECKUI 0030p, Pe3yIbTaThl
9KCIIEPUMEHTAILHON Hay4YHOUH paboThl (MM TEXHOJOTUYECKUE PAaCUeThl), B CIydyae OTCTaBaHUs
oT rpaduka BBITOJHEHUs Pa0OTHI MPEIOAaBaTeh YKa3bIBa€T HA BO3MOKHOCTH UX JINKBU/IALINU.

Ha 3-eli KOHTpOJIBHOM TOYKE CTYIEHT MPEACTAaBISECT MPAKTUYECKH 3aKOHYEHHYIO H
oOpMIICHHYIO pa0OTy M MPOEKT mpe3eHTanuu. HasHauaeTcs peleH3eHT, cocTaBisieTcst rpaduk
samuT BKP 1 pabota (nam ee yacTp) mepenaroTcsi Ha TPOBEPKYy Ha 00bEM 3aMMCTBOBAHHS.

8.3. UToroBblii KOHTPOJIb OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

HTOroBeIM KOHTpOJIEM OCBOCHHS OCHOBHOW 0Opa30BaTEbHOW MPOTPaAMMBI SIBIISICTCS
OIICHKa C(OPMUPOBAHHOCTH KOMIIETEHIIMI BBIMMYCKHUKA, MpoBogumas Ha 3ammre BKP.
Ocob6ennoctn 3amutel BKP  oOywaromumcsi, He sBuBmmMCS Ha 3acemanue [OK,
pernamentupyercss  IlonokeHHeM O TMOpsAKE IPOBEACHUS TOCYAAPCTBEHHOM HMTOIOBOM
aTTecTallid 1O 00pa3oBaTENbHBIM MPOrpaMMaM BbICHIETO 00pa3oBaHUsi — MporpaMMam
OakanmaBpuaTa, ImporpaMmaM cCHelnuaiuTera, nporpamMmaMm maructpatypsl B PXTY um. .M.
MenneneeBa, npuHATHIM pemieHueM YueHoro coBera PXTY wum. JI.M. MengeneeBa oT
30.10.2019, nporokon Ne 3, BBeneHHBIM B JeciicTBue mpukazoM pekropa PXTY wum. J.N.
Meunneneena ot 14.11.2019 Ne 646A.

[TonHblii mEepedYeHb OLIEHOYHBIX CPEACTB MPHUBEAECH B BHUAE OTACIBHOTO JTOKYMEHTA,
SIBJISTFOIIIETOCS HEOTHEMIIEMOM YacThI0O OCHOBHOM 00pa30BaTeIbHON TPOTrPaMMBI.

Kpumepuu ona oyenku evtnycKHoU KeaauhukauyuoHHou padbomot

Ouenka «omauunoy Boictapisiercsa 3a BKP npu crnenyronmx ycinoBusix:

— MMOCTaHOBKA MPOOJIEMBbI BO BBEJCHHH COOTBETCTBYET COBPEMEHHOMY COCTOSIHHIO U
MEepPCIEKTUBAM Pa3BUTHUSl HAYYHBIX HCCIENOBaHUN 1Mo HampasieHHocTu (mpoduism) OOIT BO,
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HOCHUT KOMIUJIEKCHBIM XapakTep M BKJIIOYaeT B ceOsi 000CHOBaHME aKTyaJbHOCTH, HAYYHOW U
NPaKTUYECKON 3HAYUMOCTH TeMbI, (OPMYTUPOBKY LIEIH U 3a/1a4 UCCIICAOBAHUS, €ro 00beKTa U
npeaMeTa, 0030p UCHOIb30BaHHBIX HICTOYHUKOB U JTUTEPATYPhI;

- coJiep’KaHue M CTPYKTypa MCCIEAOBAHUSI COOTBETCTBYIOT IOCTABICHHBIM LIETH U
3aJavaM;

- M3JI0’KEHUE MaTepHralia HOCUT MPoOJeMHO-aHAIUTUYECKUI XapaKTep, OTINYaeTcs
JIOTHYHOCTBIO M CMBICIIOBOM 3aBEPILIEHHOCTHIO;

- IIPOMEKYTOUHBIE U WTOTOBBIE BBIBOJBI PAabOTHI COOTBETCTBYIOT €€ OCHOBHBIM
MOJIO’KEHUSM U TIOCTABJICHHBIM 3aJ]auaM HCCIIEJOBAHMUS;

— coOJTr0/IeHBI TPeOOBAaHUS K CTHITIO M OPOPMIICHUIO HAYYHBIX padoT;

- nyonuunas 3ammTta BKP mokasanma yBepeHHOe BiajeHHWE MarepuaioM, YMEHHE
YEeTKO, apryMEHTUPOBAHO M KOPPEKTHO OTBEYaTh HA IIOCTABJICHHBIC BOIPOCHI, OTCTAUBATh
COOCTBEHHYIO TOUKY 3pCHHSI;

- BCE TEKCTOBBIE 3aMMCTBOBaHUS O(QOPMIIEHBI TOCTOBEPHBIMU CCHLIIKaMHU, 00BEM H
XapakTep TeKCTOBBIX 3aMMCTBOBAHUN COOTBETCTBYIOT CHEU(DHUKE UCCIIEAOBATEIBCKUX 3a/1au.

Ouenka «xopoutoy BoictaBisiercs 3a BKP npu ciegyronmx yclioBusx:

- BBEJICHUE BKJIIOYAET BCE HEOOXOAMMBIE KOMIIOHEHTHI IIOCTAHOBKH MPOOJIEMBI, B
TOM 4Yucie (GOPMYIUPOBKY IENM W 3a/Jad HCCIEIOBaHUS, €ro O0BbEKTa W TpeaMera, 0030p
UCITIOJIb30BaHHBIX HCTOYHMKOB M JuTeparypbl. OOOCHOBaHHE aKTyaJbHOCTH, HAy4HOH U
MPAKTUYECKOW 3HAYMMOCTH TEMbl HE BIIOJIHE COOTBETCTBYET COBPEMEHHOMY COCTOSHUIO U
NEepCIEeKTHUBAM Pa3BUTHSI HAYYHBIX UCCIIEAOBaHMM 1o HanmpasiaeHHocTH (poduisivm) OOIT BO;

- cojiepKaHue U CTPYKTYpa pabOThI B IIEJIOM COOTBETCTBYIOT MOCTABJICHHBIM LIEIH
U 3aj1a4am;

- U3JI0’KEHUE MaTepuaa He BCerja HOCUT MpoOJIeMHO-aHATUTUYECKUN XapaKTep;

- MIPOMEXYTOUHbIE M HTOTOBBIE BBIBOJBI PAaOOTHI B IIEJIOM COOTBETCTBYIOT €€
OCHOBHBIM IIOJIOKEHUSM U TIOCTaBJIIEHHBIM 33/1a4aM HCCIIC0BaHMS;

- COOJII0/ICHBI OCHOBHBIE TPeOOBaHUS K 0()OPMIICHUIO HAYYHBIX paboT;

- nyOJM4yHas —3aliMTa BBITYCKHON  KBaIM(UKAIMOHHOW pPabOThl  MOKa3aia
JIOCTaTOYHO YBEPEHHOE BIAJCHHE MaTepHaloM, OJHAKO HEIOCTaTOYHOE YMEHHE YeTKO,
apryMEHTHPOBAaHO M KOPPEKTHO OTBEYaTb HA IIOCTaBJIIEHHBIE BONPOCHI W OTCTaWBaTh
COOCTBEHHYIO TOUKY 3pCHHSI;

- TEKCTOBbIE 3aMMCTBOBaHHUS, KaK MPaBUII0, 0POPMIIEHBI TOCTOBEPHBIMU CCHUIKAMU,
00BbEM TEKCTOBBIX 3aMMCTBOBAHUH B IIEJIOM COOTBETCTBYET CIEHU(HUKE HCCIEI0BATEIbCKUX
3ajad.

OueHka «ydoenemeopumensvroy BricTaBisercs 3a BKP npu cienyronmx ycioBusx:

- BBEJICHHE BKJIIOYAET OCHOBHBIC KOMITOHEHTHI MIOCTAHOBKU MPOOJIEMBI, OJJHAKO B
dopMynupoBKax LeAM M 3a7ad HCCIEAOBAaHUS, €ro oO0BbeKTa M NpeAMeTa JOIMYyIICHBI
MOTPEIIHOCTH, 0030p MCHOJIb30BAaHHBIX MCTOYHUKOB U JIUTEPAaTypbl HOCHUT (OpMaibHBIN
XapakTep, OOOCHOBaHUE aKTyaJIbHOCTH, HAYYHOM W TPAKTHUECKOW 3HAYMMOCTU TEMBI He
COOTBETCTBYET COBPEMEHHOMY COCTOSIHUIO U MEPCIEKTUBAM Pa3BUTHUS HAYUHBIX HCCIEIOBaHUMN
no HanpasieHHoctH (npodmisam) OOIT BO;

- coJiepKaHue U CTPYKTypa pabOThl HE MOJTHOCTHIO COOTBETCTBYIOT IMOCTABICHHBIM
3aJa4aM UCCIIeI0OBaHUS;

- U3JI0’KEHHWE MaTepuaja HOCHT OIHCATENbHBI XapakTep, CHHCOK IUTHPYEMbIX
UCTOYHHKOB HE MO3BOJISIET KAYECTBEHHO PEIINTh BCE IMOCTABICHHbIE B padoTe 3a1a4H;

- BBIBOJIBl Pa0OTHI HE IMOJHOCTBIO COOTBETCTBYIOT €€ OCHOBHBIM TOJIOXKEHHUSAM U
MOCTaBJICHHBIM 33Jla4aM HCCIIEeI0OBaHUS;

— HapyIlIeH psijl OCHOBHBIX TpeOOBaHUH K 0(DOPMIICHHIO HAYYHBIX padoT;

- B XO0/i¢ MyOJWYHON 3aIlWThl MPOSBUIOCH HEYBEPEHHOE BJIAJICHHE MaTepHalloM,
HEYMEHHE OTCTAaBaTh COOCTBEHHYIO MMO3UIUIO U OTBEYATh Ha BOIPOCHI;
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- 3HAYUTENbHAs YacTb TEKCTOBBIX 3aMMCTBOBAHHH HE  COMPOBOXKIAIOTCS
JIOCTOBEPHBIMH CCBUIKaMH, OOBEM U XapakTep TEKCTOBBIX 3aWMCTBOBAHUI JIMIIb OTYACTH
COOTBETCTBYIOT CIICII(HKE UCCIECAOBATEIbCKUX 3a1a4.

OueHka «neyodoenemeopumensno» Boictapnsercs 3a BKP npu cienyronmx ycioBusx:

- BBEJICHHE PAOOThl HE MMEET JIOTHYHOW CTPYKTYpPBhl U HE BBIMOJIHSACT (PYHKLHUIO
IIOCTaHOBKH NMPOOJIEMBI HCCIIEAOBAHHUS;

- colep’KaHNE U CTPYKTypa paboThl B OCHOBHOM HE COOTBETCTBYET T€ME, IEIH U
3aJa4aM HCCIIeI0OBaHNUS;

- pabota HOCHUT pedepaTUBHBIM XapakTep, CIUCOK LUTUPYEMbIX HCTOYHHKOB
SBJISIETCSI HEIOCTATOYHBIM JUTS PEIICHHSI TOCTABJICHHBIX 3a/1a4;

- BBIBOJIBI Pa0OTHI HE COOTBETCTBYIOT €€ OCHOBHBIM ITOJIOKCHUSAM H ITOCTABICHHBIM
3aJa4aM HCCIIeI0OBaHNUS;

— He co0IoAeHbI TpeOOoBaHUs K 0O()OPMIICHUIO HAYYHBIX PadoT;

— B XOJIe MyOJIMYHON 3alUThI BHITYCKHOM KBAIN(UKAITMOHHONW PabOThI MPOSBUIOCH
HEYBEPEHHOE BJaJIcHHE MaTepralioM, HeyMeHHEe (hOpMYIHPOBATh COOCTBEHHYIO MO3UIIHIO;

- OosbIIast YacTh TEKCTOBBIX 3aMMCTBOBAaHMN HE CONPOBOXKIAIOTCS JOCTOBEPHBIMH
CCBUIKAMH, TEKCTOBbIE  3aMMCTBOBAHMSA  COCTaBJSIIOT  OosbmiMii  00beM  paboTel U
IPEUMYIIECTBEHHO SIBJISIIOTCA PE3YJIbTaTOM HCIIOJIb30BAaHUS HECKOJIbKUX HAYYHBIX M Y4EOHBIX
U3IaHUMN.

9. YHEBHO-METOJUYECKOE OBECIIEYEHHUE
I'OCYJAPCTBEHHOU UTOI'OBOU ATTECTAIIUU

9.1. PexomMeHayeMble HCTOYHNKHA HAYYHO-TeXHUYECKO HHGOpMaUuu

Hay4Ho-TexHHU4eCcKue *KypHabl:

Pedeparusnsrii xxypraan «Xumuss» (PXXX), ISSN 0486-2325

Kypnan «Ycnexu XUMUNY, ISSN: 0042-1308 (meuaTHas BEPCHUSL)
ISSN: 1817-5651 (anexTponnas Bepcusi), https://www.uspkhim.ru

Kypnan «Poccuiickue HaHoTeXHONMOrMM», ISSN 1992-7223

Kypnan «Hanounnmyctpusi», ISSN 1993-8578

Kypnan «Kommounnsiii xxypHan», ISSN 0023-2912

Kypuan «Kypuan puzndeckoit xumun», ISSN 0044-4537

Kypnan «Kypnan Heoprannueckoit xumun», ISSN 0044-457X

Kypunan «MemOpanbl 1 MeMOpaHHbIe TexHOIOrHI» ISSN 2218-1172

Kypnan «Xumunueckas rexnosorus», ISSN 1684-5811

10 Advances in Colloid and Interface Science, ISSN: 0001-8686

11. Journal of Colloid and Interface Science, ISSN: 0021-9797

12. Langmuir, ISSN: 1520-5827

13. Colloids and Surfaces A: Physicochemical and Engineering Aspects, ISSN: 0927-7757

N —

00N YW

Pecypchl nHpOpMAIHOHHO—TEIEKOMMYHUKAITMOHHON ceTr IHTepHeT:
Hayunas snektponHas 6ubnmoreka www.sciencedirect.com.

baza nanubix Pocmarenta www.fips.ru

[TarenTHas 6a3a naHHBIX http://ep.espacenet.com

baza nanHbIx Hay4dHBIX cTarei http://elibrary.ru

Pecypcet ELSEVIER: https://www.sciencedirect.com

Pecypcsr Springer: http://www.springer.com/gp/products/journals

S e e
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10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT AT,

HUCITOJBb3YEMbIX B OBPA3OBATEJIBHOM ITPOLIECCE

Nudpopmannonno-oubnuoreunsid  nentp (MBL)) PXTY wum. JA.U. Menneneesa
oOecrieunBaeT  HMH(DOPMALIMOHHYIO  TOJACPKKY  BCEM  HAMpaBiICHUSM  JAESITEIbHOCTU
YHHUBEPCHUTETa, COJCHCTBYET MOJATOTOBKE  BBICOKOKBATH(HIMPOBAHHBIX  CIEIHATKCTOB,
COBEPIIICHCTBOBAHUIO Y4EOHOTO TpoIlecca, HAyYHO-HCCIICOBATEIHCKONH PaOdOThI, CITOCOOCTBYET
pa3BUTHIO TPO(ECCHOHANBHOM KyJIBTYphl OYAYIIEro CIeHUaINCTA.

UBL] ynuBepcutera oOecreynBaeT OOYYArONIUXCS OCHOBHOM y4eOHOH, Yy4eOHO-
METOAMYECKOH W HAy4YHOH JIMTEpaTypod, HEOOXOIUMOW [UIs OpraHu3aluu 00pa30BaTENbHOTO
mpoiiecca 1Mo BceM JuCIuIuInHaM, mpaktukam u ' MA ocHOBHOI 00pa3oBaTenbHON TPOTrPaMMBbI U
rapaHTUPYeT BO3MOXKHOCTh Ka4eCTBEHHOI'O OCBOCHHUS OO0YyYalomUMHCS 00pa30BaTelIbHOM
nporpaMmsl o Hanpasienuto 28.03.03 Hanomamepuanwi.

O6wvem mHorootrpacieBoro ¢onna MBI va 01.01.2020 r. coctaBmser 1 715 452 5ks.
U3IaHUMN.

NudpopManinoHHO-OMOIMOTEUHBIH  IIEHTP OO0ECIeYrBaeT CaMOCTOSTENbHYI0 palboTy
CTYJIEHTOB B YHMTAJbHBIX 3a1ax, MPEAOCTaBJIsAs IIMPOKHUI BBHIOOP JTUTEPATyphl MO AKTyaIbHBIM
HalpaBJICHUsIM, a TaKkKe oOOecmeynBaeT JOCTYH K TNpOQecCHOHANbHBIM 0a3zaM JIaHHBIX,
MH(OPMaLMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM W3 JIFOOOW TOYKH, B KOTOPOW
uMeeTcs JoCcTynm K ceth MHTepHEeT W K 3IeKTpoHHO-OubGiamoreunoit cucreme (DBC)
YHUBepcUTeTa, KOTOpas COMACPKHUT pazIUYHble M3JaHUS 10 OCHOBHBIM HM3y4aeMbIM
JTUCIUTIIIMHAM U C(OPMHPOBaHA MO COTVIACOBAHMIO C MPaBOOOJIaaTe s IMUA YICOHOU B yueOHO-
METONYECKOMN JIUTEPATYPBI.

Jnist  ©6ojee  TOJHOTO W ONMEPaTUBHOTO  CIPAaBOYHO-OMOMMOrpaduveckoro u
uHpopManroHHoro obciyxusanuss B MBIl peanuzoBaHa TeXHOIOTUS DIIEKTPOHHON TOCTAaBKH
JIOKYMEHTOB.

[TonHBINE TepedeHb HIIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
nporecce 00y4eHus, MpeACTaBiIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
I'OCYJAPCTBEHHOU UTOI'OBOU ATTECTAIIUU

[lepeuenp oOopynoBaHusi Al OOecleUeHUs] MPOBEACHHS TOCYJapCTBEHHONW HTOTOBON
aTTECTAallMU: BBIIOJIHEHUS U 3allIUThl BBITYCKHON KBaIM(PHUKALIMOHHON pabOThI IPE3EHTALMOHHOE
o0opynoBanue (MyJIbTHMEINA-TIPOCKTOP, IKPaH, KOMIIBIOTEP VIS YIIPABICHHUS).

11.1. OobopynoBanue, He0OX0AUMOE B 00pa30BaTeJIbHOM MpoLecce

VYueOHass ayauTopusi, OOOpYIOBaHHas DIIEKTPOHHBIMH CpPEACTBAMHU JICMOHCTPAIUU
(KOMITBEOTEP CO CPEICTBAMHU 3BYKOBOCIIPOU3BEICHUS, IIPOCKTOP, IKPaH) M YIeOHOU MEOEIbIO.
bubmmoreka, nmMeronias pabo4yre MecTa, OCHAIICHHBIE KOMITBIOTEpAMH C JOCTYIIOM K

0a3aM JaHHBIX U BBIX0JIOM B IHTEpHET.

Hayunsie nabopaTopun kadenpsl, CHaOKCHHBIC JTa0OPATOPHONW MEOENbI0, BBITSKHBIMHU
mkapaMy, XHMHYECKOM TMOCyHol, peakTHBaMH, HEOOXOIUMBIM  00IIenadopaToOpHBIM
obopynoBaHueM (BEChl aHATUTHYECKHE, CYIIMJIbHBIC INKa(bl, BaKyyM-CYIIHJIbHBbIC IIKaQHI,
KOJIOOHArpeBaTesy, pOTallMOHHbIE WCHAPUTENM, TEPMOCTAThl, TIeyd MYy(QenbHble, EHTPUPYTH,
MarHUTHbIE MeEIIANKH, YJIbTPa3BYKOBbIE T'OMOT€HU3ATOPbl, pH-METpbl, KOHAYKTOMETpHI) U
CTHEeLHMATU3UPOBAHHBIM 000pyIOBaHUEM ISl Pa3pabOTKH, CHHTE3a M HCCIECIOBAHUS CBOWMCTB
HAHOMATEepPHAJIOB M HAHOCTPYKTYPUPOBAHHBIX CHUCTEM, B TOM 4YHCJIEe IUIaHETapHas
MHUKpOMEIIbHUIIA, creKTpodoromerp B Y® U BUIAUMON 00JACTH, CHHXPOHHBIA TEPMUUYECKHMA
aHAJIM3aToOp, aHAIM3aTOp pa3Mepa M J3eTa-MOTEHIMalla YacTUll, aHaJUu3aTop CTaOUILHOCTU
JUCIIEPCHBIX CUCTEM, POTALIMOHHBIN BUCKO3ZUMETP (PEOMETP).
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11.2. Y4eOHO-HATJASIAHBIE TOCOOUSA

[TepedyeHr mocOOMH BKIIFOYAET:
- IPUMEPHI MPE3EHTALUHN, TOATOTOBICHHBIX K 3alIUTE BHITYCKHON KBAIU()UKAMOHHOW pabOThI
- IPUMEPHI BBITYCKHBIX KBATH(PHUKAIIMOHHBIX PadOT

11.3. KomnbroTtepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKAMOHHbIE CETH, allllapaTHO-
NPOrpaMMHbIe M Ay AHOBH3YaJIbHbIe CPEICTBA

[lepeuenb CpeACTB BKIIIOYAECT:
-  KOMIIBIOTEPBl M OPITEXHUKY, pACIONOKEHHBIE Ha Kadeape HaHOMATEpHaIOB U
HAHOTEXHOJIOTUU

11.4. TleyaTHbIe U JJIEKTPOHHBbIE 00pa30BaTe/IbHbIC U HH(POPMAIIHOHHBIE PeCyPChI

[lepeuenpb pecypcoB BKIIOYAET:

- TmevyaTHble oOpa3oBaTeIbHbIE W MH(POPMAIMOHHBIE PECYpPCHI: y4eOHBIE MOCOOHS 10
TUCITUILIHAM Kadeapbl; MHCTPYKIIUU K HAyYHBIM MPHOOpaM.

- DJIGKTPOHHBIE O00pa30BaTENIbHBIC PECYpPChl: YYEOHO-METOAMYECKHE pa3pabOTKH,
pasMelnieHHble Ha caiite Kadeappl HAHOMATEPHATIOB W HAHOTEXHOJOTHU B TOM YHCIIE
npejuiaraéMble  TEeMbl HaydyHOW paboOThl CTYACHTOB W METOIMYECKHE pPEKOMCHIAIMH TI0
0(opMIICHHIO BBITYCKHOW KBaJTH(PHUKAIIMOHHON pabOoThI.

11.5. IlepeyeHb JJUIEH3MOHHOTO POTPAMMHOI0 O0ecreYyeHust

PexBu3uThI Cpok okOHYaHUS
HaumenoBanue KonnuectBo N
Nem/m MPOTPAMMHOTO MMPOAYKTA FI0ToBopa JIATICH3UI FICHCTBHA
porp POLYK MOCTAaBKHU t JUICH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 642A/2013 06eccpouHo

or 02.12.2013

0365ProPlusOpenStudents | Kontpakt Ne 28-
ShrdSvr ALNG SubsVL 359A/2020 ot
OLV NL 1Mth Acdmce 26.05.2020
Stdnt STUUseBn(ft

12 Mecs1eB ¢
BO3MO>KHOCTBIO
MIPOITICHUS
JIALCH3UN

[IpunoxeHus B cocTaBe
2 MTOITHCKH: -
Outlook
OneDrive

Word 365

Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office Kontpakt Ne 28-
Professional Plus 2019 350A/2020 ot
B cocrase: 26.05.2020
. Word
. Excel
3 . Power Point -
. Outlook
. OneNote
. Access
. Publisher
InfoPath

12 Mecs1eB ¢
BO3MOXKHOCTBIO
MIPOITICHUS
JIALCH3UN
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12. TPEBOBAHMUS K OIIEHKE KAYECTBA OCBOEHUSI OCHOBHOU

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

DOpMBI U METOABI

HaumenoBanue
OcCHOBHBIE TIOKA3aTeNN OLIEHKU KOHTPOJISI U
pasaenon
OIIEHKH
Paszngen 1. 3naem OueHka 3a nepBoe
Beinosnenue u —  TOPSA0K OpraHu3aIuu, | 1 BTOPOEC
npeacraBJieHHe IIJIAaHUPOBAHUS Hu IIPOBEACHUS HAy4YHO- | IPOMEXKYTOYHBIC
pe3yJbTaToB HCCIIEIOBATENLCKUX PabOT C HCMOJIB30BAaHUEM | MPEACTABIICHUS
HAYYHBIX MOCTEHUX HAYYHO-TEXHUYECKUX JOCTH)KEHUU B | PE3YJIHTATOB
HCCIIeI0BAHMIA. JaHHOM 00JIacTH; Hay9IHBIX
1.1 Beinonnenue —  (DM3HKO-XUMHYECKHE OCHOBBI | UCCIIEIOBAaHUM.
HayYHbIX HOJTyYEHUS] u UCCIICIOBAHHS croiict | Onenka na I'MA.
HCCJIC/I0BaHHN. MaTepualioB, B TOM YHMCJIC HAHOCHUCTEM U
HaHOMAaTEePHUaJoB;
Ymeem
—  CaMOCTOSITEJIbHO BBISIBJISITH
MEepPCIEKTUBHBIC HarpaBJeHUs Hay4HbIX
HCCIe0BaHui, OOOCHOBBIBaTh aKTYaJbHOCTD,
TEOPETUYECKYI0 M TPAKTUYECKYI0 3HAYUMOCTH
mpoOJIeMBbI, TMPOBOJIUTh  JKCIEPUMEHTATbHBIE
WCCIICIOBAHMS, AHAJIU3UPOBATH u
MHTEPIPETUPOBATH MOTYyUYEHHBIE PE3YyIbTAThI;
— OCYIIECTBJIATH IOUCK, 00pabOTKYy M
aHaJIM3 HAyYHO-TEXHUYECKOH HH(OpMAINH I10
TeME€ BBITIOJHAEMONW paboOThl, B TOM YHCIE C
MIPUMEHEHUEM COBPEMEHHBIX TE€XHOJIOTUH;
— pabotatb Ha COBPEMEHHBIX
npudopax, OpraHu30BbIBATH MPOBEJICHUE
SKCIEPUMEHTOB M HCHBITAHUN, MPOBOJIUTH HX
00pabOTKy U aHAJTU3UPOBATH PE3YIIbTATHI,
paboTaTh Ha COBPEMEHHBIX PUOOpPaX,
Bnaoeem
— METOoIoJoruei u METOIUKOMN
MPOBEACHUS HAYUHBIX MCCIIEJOBAHUI; HABBIKAMU
CaMOCTOATEJIbHOMN HAay4YHOH u
UCCIIEI0BATEIBCKON PaboTHI;
— HaBBIKAMH pPabOTHl B KOJUICKTHBE,
IJTAaHUPOBATh U OPraHU30BBIBATH KOJIJIEKTUBHBIC
Hay4HbIE HCCIIEIOBAHUS; OBJIQJIEBATh
COBPEMEHHBIMU METOJAMHU HCCJICIOBaHUA U
aHaJIM3a MOCTABJIICHHBIX TPO0JIeM;
Paznea 2. 3naem O1ieHKa 3a TpEThe
Boinosnenue n — OCHOBHBIC TpeOoBaHus K | IPOMEXYTOYHOE
npeacraBJjieHue OPEACTABICHUIO PE3YyIbTAaTOB IIPOBEACHHOIO | IIPEACTABICHUE
pe3yJabTaToB WCCIICIOBAHUSI B BHJIE HAYYHOTO OTYETa, CTaThU | PE3YIHTATOB
HAY4YHBbIX WJTW JTOKJIaJa; Hay4YHBIX
HCCJaeI0BaHUM. Ymeem HUCCIECIOBAaHUM.
2.1. Iloaroroska —  CaMOCTOSTENIFHO BoIsiBIATH | OlleHKa Ha I'HA.
Hay4YHOI'0 JOKJ1aaa u IEPCIICKTUBHBIC HanpaBJICHUS Hay4HBIX
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DOpMBI U METOABI

HaumenoBanue
OCHOBHBIE [I0Ka3aTeNN OLICHKHU KOHTPOJISI U
paznenon
OLICHKU
MIPE3CHTAIINH. HCCe0BaHNi, OOOCHOBBIBATh aKTYaJbHOCTD,

TEOPETHUYECKYI0 M MPAKTUYECKYI0 3HAYUMOCTb
npoOieMbl, TPOBOAWTH AIKCIIEPUMEHTAIbHBIC
HUCCICOOBaHUA, AHaJIM3UPOBATH u
MHTEPIIPETUPOBATH MOJTyIEHHBIC PE3YIIbTATHI;
Bnaoeem

—  CIIOCOOHOCTBIO pemarb
MIOCTABJICHHBIC 3aJadyd, HCIOIb3ysd YMEHHUS |
HaBbIKU B OpraHuzanu HAay4YHO-
MCCIIEJOBATEIbCKUX M TEXHOJIOTHUECKHUX paloT.

13. OCOBEHHOCTH INIPOBETEHH1 TOCYJAPCTBEHHOH
NTOI'OBOU ATTECTAIIMU UHBAJINOB U JIUILI C
OI'PAHUYEHHBIMH BO3ZMOXHOCTAMMU 3/10POBbA

OOyyeHre WHBANUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU  3JIOPOBBS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

— [MopsimkoM opraHu3aluy ¥ OCYIIECTBIECHUS 0Opa30BaTENbHON NEATEIHHOCTH IO
o0Opa3oBaTenbHBIM MpOrpaMMaM — MporpaMmaM OakanraBpuaTa, MpPOrpaMMaM CIICIHATUTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

- [TonoskxeHneM O TMOpSIIKE OpraHM3alMM U OCYUIECTBIEHHUS 0O0pa30BaTEIbHON
NESTENIbHOCTH 10 00pa3oBaTelbHBIM TPOTpaMMaM BBICHIETO 00pa3oBaHUs — MpOorpaMMam
OakanmaBpuaTta, IporpaMMaM CHCIHAINTETa, NporpaMmaM  Maructparypel B PXTY
uM. JI.11. MenneneeBa, npuHsaTeiM pemeHueM YdeHoro cosera PXTY um. JI.M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeicTBHE mnpuKazoM pektopa PXTY
um. JI.11. Mengeneea ot 14.11.2019 Ne 646A;

— MeTonudeckuMU  peKOMEHJANUSIMH [0  OpraHu3alud  00pa30BaTEIHLHOTO
npouecca /Ui oOyuyeHUsT MHBAJIUIOB U JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbSI B
00pa30oBaTeNbHBIX OpPraHU3AlMIX BBICHIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
o0OpasoBarenbHOro mpoliecca (yTBEp)KIeHbI 3amecTuTereM MuHucTpa oopa3oBaHust U Hayku PD
A.A. KitumoBbeiM oT 08.04.2014 Ne AK-44/058H).
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JlomomHeHUs ¥ U3MEHEHUS K paboueld mporpamme
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