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[Iporpamma cocrapieHa:

JOIIEHTOM Kadepbl HAHOMATEPUAIOB U HAHOTEXHOJIOTHH JI.X.H. A01. Mypamosoii H.M.

[Tporpamma paccMoTpeHa 1 0100peHa Ha 3acefaHuu Kadeapbl HAHOMATepUaaoB U HAHOTEXHOJIOTHH

«28» ntons 2023 r., nporokon Ne20.



1. HEJIb U 3AJIAYU ITPAKTUKHU

IIporpamma cocraBiieHa B COOTBETCTBUHU ¢ TpeOoBaHUSAMHU DeepanbHOro rocy1apcTBEHHOIO
00pa30BaTEeNILHOTO CTAH/AAPTa BHICIIET0 00pa30BaHus — OaKasaBpHaT 10 HANpaBJICHUIO MOJITOTOBKH
28.03.03 Hanomamepuanut (®I'OC  BO), mnpoduns  «Xumuueckan  mexnonozus
Hanomamepuanog», PEKOMEHAALUSAMU METOAMYECKOM KOMMCCUM M HAKOIUICHHBIM OIIBITOM
MpoBelCHUS TpakTuK Kabenpori Hanomamepuanoe u wnaunomexunonozuu PXTY wum. JI.U.
Menneneesa.

IIporpamma oOTHOCHMTCS K 4YacTh YydeOHOro IulaHa, (OopMUpyeMOHl ydaCTHUKaMHU
o0pa3oBaTeNbHBIX OTHOWEHWH, K Onoky 3 Ilpaktukum VYyeOHOro mjaHa W paccuuTaHa Ha
npoxoXkJaeHue oOyuaromumucs B 6 cemectpe (3 Kypc) obydenus. Ilporpamma mpenmnosnaraer, 4To
oOyyaromuecs UMEIOT TEOPETHUYECKYI0 W TPAKTUYECKYIO IOATOTOBKY B 00JACTH XUMHYECKOU
TE€XHOJIOTUY HAHOMATEPUAJIOB.

Leab npakTHKHM — TOJTyYeHHE MPOPECCHOHAIBHBIX YMEHUH M OIbITa MPO(eCcCHOHATBHOM
JESITEIbHOCTH IIyTEM CaMOCTOSTEIIBHOTO TBOPYECKOIO BBINOJIHEHWs 3ajad, IOCTaBJIECHHBIX
IIPOrPaMMOM MPAKTHUKH.

3agayaMM NPAKTHKH SBISAIOTCS (OPMHpPOBaHHE Yy OO0YyYaroIUXCs KOMIETEHLU,
CBSI3aHHBIX C IIEJIOCTHBIM TPEACTABICHHEM OO0 OCHOBHBIX TEXHOJIOTMYECKHX IpoIeccax
IIPOU3BOJICTB HAHOMATEPHAJIOB, OPraHU3aLUEel U CTPYKTYpO NPENIPUATHNA 10 UX IPOU3BOACTBY,
CIIOCOOHOCTM ¥ TOTOBHOCTH OCYILECTBISTh TEXHOJOIMUECKUH IPOLIECC B COOTBETCTBUM C
pPErIaMEHTOM U HCIOJIb30BaThb TEXHUYECKUE CPEICTBA JUIsl KOHTPOJII OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO IPOIECCa, CBOMCTB CHIPhS M T'OTOBOM MPOIYKIWH, pabOTOH ¢ HOPMATHBHO-
TEXHUYECKON JOKYMEHTALMEH.

KoHTposb ycrieBaeMOCTH CTYIEHTOB BEIETCS IO NPUHATONM B YHUBEPCUTETE PEUTHHIOBOM
CUCTEME.

Pabouass mporpamma NMpakTHKHA MOXET OBITh peajn30BaHA C MPUMEHEHUEM 3JICKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U AJIEKTPOHHOT'O O0YYEHHUs OJTHOCTHIO MM YaCTHYHO.

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMUS ITPAKTUKHA

HpOBeI[eHI/IC MMPAKTUKH CHOCO6CTByeT (I)OpMI/IpOBaHI/II-O CIICAYIOHIUX KOMIIeTEHIINI H
UHIAMKATOPOB MX JOCTUKECHUS !

YHI/IBepcaJ'll)Hble KOMIICTCHIIMU U MHAUKATOPLI UX JOCTUKCHUS

HanmMeHnoBanue
Kon n HanMeHOBaHUE UHAMKATOPA
KaTeropuu (rpymnbl) Konx n nHanmenoBanne YK
noctuxkenns YK
YK
CucremHoe u YK-1 Cnocoben VYK-1.1 3naet MeToANKHU MTOUCKA, cOOpa
KPUTHYECKOE OCYILIECTBIISATH TOUCK, 1 00paboTKu MH(OPMAINH; aKTyaJIbHbIE
MBIIICHUE KPUTHYECKHI aHAIIN3 U CHHTE3 | POCCHHCKHE U 3apyOeKHBIC NCTOUHUKA
uHpOpMalKH, IPUMEHSTh uHpopmanuu B chepe
CHUCTEMHBIN TIOAXOT IS npoeCCHOHATBFHOMN eATeTFHOCTH;
peLIeHHsI TOCTABICHHBIX METOJI CUCTEMHOT'0 aHaJIn3a
3aj1ad YK-1.2 YMmeer npuMeHITh METOAUKH

noucka, coopa u 00paboTKI
UH(OPMAIINH; OCYIIECTBIIATh
KPUTHYECKHUI aHAJIN3 U CUHTE3
uHpOpMaIKH, TOJYYSHHON U3 pa3HbIX




HCTOYHHUKOB,; IPUMCHSITH CUCTEMHLIN
moAXOa AJid pECIICHUA IMOCTaBJICHHBIX
3aga4

YK-1.3 Bnageer HaBbIKaMH IIOHCKa,
cOopa u 00paboOTKH, KPUTHUECKOTO
aHaJlM3a U CUHTE3a HH(POPMaIIHH;
HCIIOJIb30BAaHMS CUCTEMHOTO IOAX0/1a
JUTSI PEIICHHUS TOCTABJICHHBIX 337144

Pazpabotka u
peau3alysi MPOeKTOB

YK-2 CniocobeH onpenensTh
KpYT 3aj]a4 B paMKax
MOCTaBJIICHHOMN LENU U
BBIOMpATh ONTUMAIIbHbBIE
CIOCOOBI UX PEIICHUS, HCXOMS
U3 JEHCTBYIONINX MPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB
1 OTpaHUYEHUN

YK-2.1 3naet BUIBI pECypCOB U
OTPaHUYCHUH JUTSI PeILICHHSI
npodeccCHOHaIbHBIX 3a/1a4; OCHOBHBIC
METO/IBI OIICHKH pa3HbIX CIIOCOO0B
peLIeHHus 3a/1a4; IEUCTBYIOLEE
3aKOHOJIATEIILCTBO M ITPABOBBIC HOPMBI,
peryiupyoiye npohecCHOHATBLHYIO
JICSITEIIbHOCTD

YK-2.2 Ymeer onpenenats Kpyr 3a/1a4 B
paMKax MOCTaBJICHHOM LIEJH,
aHaJIM3UPOBATh U BHIOUPATh
aJIbTepHATUBHbIE CIIOCOOBI PELLICHMS;
OILICHUBATh PECYPCHI U OTPAaHUYCHUS U
co0uIr0/1aTh NPaBOBbIE HOPMBI IIPU
JOCTHXKEHUH MPO(HeCCHOHAIBHBIX
pe3yIbTaTOB

YK-2.3 Bnaneer HaBbIKaM# pa3padOTKU
LeJIM 1 33]1a4 IPOeKTa; MeToAaMu
OLICHKH MOTPeOHOCTH B pecypcax,
IPOJIOIKUTEILHOCTH U CTOMMOCTH
MIPOEKTAa; HaBBIKAMH PaOOTHI C
HOPMAaTHBHO-TIPABOBOM JJOKYMEHTAaIMeH




Hqu)CCCHOHaHLHBIe KOMIICTCHUVHA U UHAUKATOPLI UX TOCTHKCHHUA

3amgaua
po(heCCHOHATILHOM
NEeATEIbBHOCTH

O0BexT min 001acTh
3HAHUS

Kon u
"HanMeHoBanue 11K

Ko n HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
[IK

OcHoBaHue
(mpoeccronanbHbIH
CTaHJapT, aHAJIU3 OIIBITA)
O00011IeHHBIE TPYIOBBIE

byHKIIUH

Tun 3agau HpO(l)eCCI/IOHaJILHOﬁ ACATCJIbHOCTH: Hay'{HO-I/ICCJ'Ie)IOBaTeJILCKI/Iﬁ H pacquHo-aHaﬂnanecKnﬁ

— cbop wu aHamW3
JTaHHBIX 0
CYIIECTBYIOIIUX THIAX
" MapKax
HaHOMaTEepPHUAJIOB U
HAaHOCHCTEM, ux
CTPYKTYpE M CBOMCTBax
MIPUMCHHUTEITHHO K
PCIICHHIO
MOCTABJICHHBIX 3a/1a4 C
UCIONIb30BaHUEM  0a3
TAHHBIX u
JTUTEPATyPHBIX
HUCTOYHUKOB;

ydactue B pabote
IPYIIBI CIELUATUCTOB
npu BBITIOJTHEHHH
IKCTIEPUMEHTOB,

MPOBEJICHUIO PAacyeTOB

- OCHOBHbIE THUIIBI
HaHOMAaTepHaJioB u
HaHOCUCTEM
HEOPraHNYEeCKON
(MeTaJUTMYECKUX u
HEMETAJUTMYECKUX ) U
OpraHUYeCKOU
(MONMMMEpHBIX,
YIJIEPOJHBIX)  HPUPOJBI,
TBEp/IbIE, KHUJIKHE,
resneoOpasHeble,
a’pO30JIbHBIE,  BKJIIOYAs
HaHOIUIEHKU u
HAaHOCTPYKTYPUPOBaHHbIE
HOKPBITHS;

- METOJbI UCCIICTOBAHMIA,
HUCIIBITaHUH, THAaTHOCTUKU
Y KOHTPOJIA Ka4eCcTBa
HaHOMAaTEPHUAJOB,

IIK-1 Cnocoben
MIPOTHO3UPOBATH BIIUSHUAC
MHKPO- ¥ HaHO-
Macmrada Ha
MeXaHHYECKHE,
¢duznueckue,
XUMHUYECKUE U APYTUe
CBOMCTBA BEIIIECTB U
MaTepHuasoB

IIK-1.1 3HaeT OCHOBHEBIE
3aKOHOMEPHOCTH U
HPUMEPHI BIUSHUS
MHUKPO- U HAHO-
MaciiTaba Ha
MEXaHHYECKHE,
¢dusznIeckue,
XUMHYCCKHE U APYTUE
CBOWCTBA BEILECTB U
MaTEpHUAaJIOB

NK-1.2 YMmeer
MIPOTHO3UPOBATH BIIUSTHHAC
MHUKpO- U HAHO-
Macmrada Ha
MEXaHHYECKHE,
¢buznueckue,
XUMHYECKUE U APYTUE
CBOMCTBA BEIIECTB U
MaTepUajoB

AHanu3 TpeboBaHMI K
po(heCcCUOHATLHBIM
KOMIIETSHIIHSIM,
PEIBSIBISEMBIM K
BBIMTYCKHUKAM HaIlpaBJICHUS
MOJITOTOBKU HA PHIHKE
TpyZaa, 006001IeHne
3apyOeXKHOTO OIbITA,
MPOBEJCHUS KOHCYNIbTALIUN
C BEAYIIMH
paboTogaTensmu,
00beTMHEHUSIMHI
paboTonaTeneit orpaciu, B
KOTOpOH BOCTpeOOBaHbI
BBIMTYCKHUKH B paMKax
HaTPaBJICHUS TIOJITOTOBKH.
[IpodeccronanbhbIit
ctanaapt 26.006
«Crenuanuct 1o




" obOpaboTke ux

pe3yIbTaTOB o
CO3/IaHHIO,
UCCIIC/IOBaHHIO u
BBIOOpY
HaHOMATEPUAIOB u
HAHOCHCTEM,  OIICHKE
IKCILTYaTallHOHHBIX
XapaKTEePUCTHK c
HOMOIIIBIO

KOMIUIEKCHOTO aHajn3a
CTPYKTYphl U (U3HKO-

MEXaHUYECKUX,
KOPPO3UOHHBIX u
IpYyrux CBOJCTB,
YCTOWUYMBOCTH K
BHELITHUM
BO3JCHCTBUSM;

— cbop Hay4HO-
TEXHUYECKOU
uH(popmManun o
TEMaTHKe

OKCIICPUMCHTOB JJIsA
COCTaBJIEHUsI 0030pOB,
OTYCTOB W HAYYHBIX
MyOJMKaNni, yyacTue B
COCTaBJICHUM OTYETOB
o BBITIOJTHEHHOMY
3a/IaHHIO.

nonrygabpuKkaros,
3arOTOBOK JI€TaJICH U
HU3JICIUNM Ha UX OCHOBE,
TBEPJIBIX, KUJIKHX,
reyieo0pasHbIX U
a’p030JIbHBIX
HAHOCHUCTEM, METOAbI
JTMArHOCTUKHU M aHAIIN3a
HAaHOOUCIICPCHBIX YaCTHIL,
HAHOIUICHOK U
HAHOCHCTEM.

IIK-1.3 Binageer
METOJIaMH OLIEHKH
BIIUSTHUSI MUKPO- ¥ HAHO-
MacmTaba Ha
MEXaHHYECKHE,
¢dusuIeckue,
XUMHYECKHE U APYTUE
CBOWCTBA BEILECTB U
MaTepHajIoB

paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN [TPUKA30M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aLUThI
Poccuiickoit denepaiuu ot
08.09.2015 No 604#.

A: JlabopaTopHo-
AHATTUTUYECKOE
COTIPOBOXKACHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuainoB (ypoBeHb
KBanupuKanum — 6)

B: HayuyHo-TexHuueckas
pa3zpaboTka u
METOIMYECKOE
COTIPOBOXICHUE B 00JIaCTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepHaioB

(YpoBeHb KBaJM(pUKALIUH —
6)

[IpodeccronanbHbIit
cranaapt 40.104
«Crenuanuct 1o
W3MEpPEHUIO TTapaMeTPOB U
MoIU(DUKAIH CBOHCTB
HaHOMATEPHAIIOB U




HAHOCTPYKTYp»,
YTBEPKJACHHBIN MPUKA30M

MuHnucrepcersa Tpy1a u
COLIMATIbHOM 3alllUTHI
Poccuiickoit denepanuu ot
«T» cenTsops 2015 .

Ne 593m.

C: CoBepiieHCTBOBaHUE
IIPOLIECCOB U3MEPEHUI
napaMeTpoB U

MO TU(DHUKAIH CBOHCTB
HAaHOMAaTEPHAJIOB U

HAHOCTPYKTYp (YpOBEHb
KBaH(pHUKauy — 6)

ydyactue B pabore
TPYIIBI  CIIEUAIICTOB
npunu BBIIIOJTHEHUH
HKCHEPUMEHTOB,

MPOBEJCHUIO PAaCcYeTOB

u obOpaboTke ux
PE3yJIbTaTOB o
CO3/IaHUIO,
UCCIICIOBAaHHIO u
BBIOOpY
HAHOMAaTEPHUAJIOB u
HAaHOCHCTEM,  OLICHKE
OKCILTYaTallTHOHHBIX
XapaKTEPUCTHK c
MIOMOIIBFO

KOMIUIEKCHOTO aHajn3a
CTPYKTYpbl U (U3HKO-
MEXaHUUYECKUX,

KOPPO3UOHHBIX "

- OCHOBHBIE THUIIBI
HaHOMaTepHaJoB u
HaHOCUCTEM
HEOpraHu4YecKon
(MeTaIITUYeCKUX u
HEMETAJJTNYECKUX ) u
OPraHUYEeCKOU
(TOJTMMEPHBIX,
VIJIEPOAHBIX)  MPUPOIDI,
TBEp/IbIE, KHUJIKHE,
reseo0pasHebIe,
a’po30JIbHBIE,  BKIIIOYAs
HaHOTUICHKH "
HaHOCTPYKTYPUPOBaHHBIE
TIOKPBITHS;

- METOABl HUCCIIEI0OBAHUH,

WCIIBITAaHUHN, TUArHOCTUKHU
U KOHTpOJS  KayecTBa
HAaHOMAaTEpHAaJIOB,

IIK-2 Cnocoben
MIPUMEHSATH HaBBIKU
HCITOJIb30BaHUS
MIPUHITATIOB U METO/IMK
KOMIIJIEKCHBIX
HCCIICIOBAHNM,
HUCIBITAaHUN U
JIMarHOCTUKH
HaHOCTPYKTYPUPOBAHHBIX
MaTepHuaoB

IIK-2.1 3HaeT OCHOBHEBIE
METOJIUKH ITPOBEICHUS
HCCIICTIOBaHUM
HAHOCTPYKTYPHUPOBAHHBIX
MaTEpHaJIOB

NK-2.2 YMmeer
HpOI/ISBOI[I/ITI) OIIGHKy
CTPYKTYpBI I CBOHCTB
HAaHOCTPYKTYPUPOBAHHBIX
MaTepUajoB pa3INYHBIMU
METOJIaMH MCCJIEI0BAHMUS

IIK-2.3 Baangeer
HaBBIKAMH BbIOOpa
METOJIOB MCCIIEAOBAHUS
XapaKTePUCTHK
HAHOCTPYKTYPHPOBAHHBIX
MaTepHaJIoB

AHanu3 TpeboBaHUN K
poQeCCHOHATIBHBIM
KOMIICTCHIHSIM,
PEIbIBISIEMBIM K
BBIITYCKHUKAM HAITPaBJICHHUS
MOJITOTOBKU HA PHIHKE
Tpyna, 00001IeHe
3apy0exKHOTO OMbITA,
MIPOBEJICHUS KOHCYJIbTAIINI
C BEAYIINMH
paboTonaTensimMu,
00BeAMHEHUSMH
paboToaaTeneit oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaTpaBlIEeHUS TTOJTOTOBKH.
[TpodeccrnonanpHBIM
cranzaapt 26.006
«Crenuanuct o




ApYyrux CBOJCTB,

YCTOMYUBOCTH
BHEILIHUM
BO3JCHUCTBHSM,

— ydacTue
MIPOU3BOJICTBE
HaHOMaTEPHAJIOB
HAaHOCHCTEM
3a/IaHHBIMU
TEXHOJIOTUYECKUMHU
(byHKINOHATHHBIMH
CBOMCTBaMH,
MIPOCKTUPOBAHUH

K

BBICOKOTCXHOJIOI'MYHBIX
mponeccoB B COCTABC
ICPBUYHOI'O ITPOCKTHO-
TEXHOJIOTHYCCKOT'0 HJIN

HUCCICIOBATCIBCKOTO
noapasaCICHUA.

nonrygabpuKkaros,
3arOTOBOK  JIeTallec U
n3AeIuii Ha WX OCHOBE,

TBEP/BIX, KHKUX,
reseo0pa3HbIX u
a’3pP030JIbHBIX

HAHOCHUCTEM, METOAbIL

JMarHOCTUKU W aHajm3a
HAHOJIMCIIEPCHBIX YAaCTHII,
HAHOIUICHOK u
HAHOCHCTEM;

- BCE BU/JIBI
HCCJICIOBATEIILCKOTO,
KOHTPOJILHOTO U
UCTIBITATEIBHOTO
o0opymoBaHus,
AHATTUTUYECKOM
anmaparypsl,
KOMITBIOTEPHOE
POrpaMMHOE
obecrieueHue st
00pabOTKH Pe3y/IbTaTOB U
aHaJIN3a IMOTYICHHBIX
JTAHHBIX, MOJICITUPOBAHHUS
MIPOIIECCOB CUHTE3a U
(bUBUKO-XUMHYECKUX
CBOWCTB HAHOMATEPHUAJIOB.

paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN [TPUKA30M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aLUThI
Poccuiickoit denepaiuu ot
08.09.2015 No 604#.

A: JlabopaTopHo-
AHATTUTUYECKOE
COTIPOBOXKACHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuainoB (ypoBeHb
KBanupuKanum — 6)

B: HayuyHo-TexHuueckas
pa3zpaboTka u
METOIMYECKOE
COTIPOBOXICHUE B 00JIaCTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepHaioB

(YpoBeHb KBaJM(pUKALIUH —
6)

[IpodeccronanbHbIit
cranaapt 40.104
«Crenuanuct 1o
W3MEpPEHUIO TTapaMeTPOB U
MoIU(DUKAIH CBOHCTB
HaHOMATEPHAIIOB U




HAHOCTPYKTYp»,
YTBEPKJACHHBIN MPUKA30M

MuHnucrepcersa Tpy1a u
COLIMATIbHOM 3alllUTHI
Poccuiickoit denepanuu ot
«T» cenTsops 2015 .

Ne 593m.

C: CoBepiieHCTBOBaHUE
IIPOLIECCOB U3MEPEHUI
napaMeTpoB U

MO TU(DHUKAIH CBOHCTB
HAaHOMAaTEPHAJIOB U

HAHOCTPYKTYp (YpOBEHb
KBaH(uUKanuy — 6)

— cbop U aHanmu3
JAHHBIX 0
CYLIECTBYIOIIUX THMaX
u MapKax
HaHOMAaTepHaJloB u
HAaHOCHCTEM, ux
CTPYKTYpE U CBOMCTBAX
PUMEHUTETBHO K
PEILIeHUIO
MIOCTaBJIEHHBIX 3a/1a4 ¢
UCIOJIb30BaHWEM  0a3
JaHHBIX u
JTUTEPATYPHBIX
HCTOYHUKOB;

— yuacthue B pabote
TPYIIBl  CIEHUAINCTOB
npu BBITTOJIHEHU U
HKCIEPUMEHTOB,

IPOBEJCHUIO PAacyeTOB

- OCHOBHBIE THUIIBI
HaHOMaTepHaJoB u
HaHOCUCTEM
HEOpraHu4YecKon
(MeTaIITUYeCKUX "
HEMETAJJTNYECKUX ) u
OPraHUYEeCKOU
(TOJTMMEPHBIX,
VIJIEPOAHBIX)  MPUPOABI,
TBEp/IbIE, KHUJIKHE,
reseo0pasHebIe,
a’po30JIbHBIE,  BKIIIOYAs
HaHOTUICHKH "

HaHOCTPYKTYPUPOBaHHBIE
TIOKPBITHS;

- IPOLIECCHl  TTOTYYCHHS,
00paboTKu u
MoauUKaITII
HAaHOMAaTEPHAJIOB,

ITK-3 Criocoben
MPUMEHATH OCHOBHBIE
TUIIBl HAHOMATEPUAJIOB U
HaHOCHUCTEM
HEOPraHUYEeCKOU U
OpraHNYeCKON IIPUPOIBI,
BKJIFOYAsi HAHOTJIEHKU U
HAaHOCTPYKTYPUPOBAHHBIE
MOKPBITHS, BIA/IEET
HaBBIKAMH BBIOOpA TAKUX
MaTepHayoB JJIs
3aJlaHHBIX YCITOBHI
SKCIUTyaTalluu C y4ETOM
TpeboBaHMit
TEXHOJIOTUYHOCTH,
AKOHOMHUYHOCTH,
HaJeKHOCTU U
JIOJITOBEYHOCTH

IIK-3.1 3HaeT OCHOBHEBIE
(HU3HKO-XMMHYECKHE,
9KCILTyaTaIl[MOHHBIC U
TEXHOIOTHYECKHUE
XapaKTePUCTUKU
HAHOCTPYKTYPHUPOBAHHBIX
MaTEpHaJIOB

IIK-3.2 Ymeer
PUMEHSTh
UH(POPMAaIMOHHO-
KOMMYHHUKAITHOHHBIE
TEXHOJIOTUH JUId cO0pa U
aHaJIM3a TEXHUYECKON
uHpOpMaIUU IO
WHHOBAITMOHHBIM
pa3paboTkam B o0iacTu
MOJTyICHUS
HaHOCTPYKTYPHUPOBAHHBIX
MaTepHaJioB

AHanu3 TpeboBaHUN K
poQeCCHOHATIBHBIM
KOMTICTCHIIHSIM,
PEIbSIBISIEMBIM K
BBIITYCKHUKAM HAITPaBJICHHUS
MOJITOTOBKU Ha PHIHKE
Tpyna, 00001IeHne
3apy0exKHOTO OMbITA,
MIPOBEJICHUS KOHCYJIbTAITUI
C BEAYIINMH
paboTonaTensimMu,
00BeAMHEHUSIMH
paboTtoaaTeneit oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIITYCKHUKH B paMKax
HaTpaBJIEeHUS TTOJTOTOBKH.

[IpodeccronanbHbIit
cranaapt 26.006




" obOpaboTke ux

pe3yIbTaTOB o
CO3/IaHHIO,
UCCIIC/IOBaHHIO u
BBIOOPY
HaHOMATEPUAIOB u
HAHOCHCTEM,  OIICHKE
IKCILTYaTallHOHHBIX
XapaKTEePUCTHK c
HOMOIIIBIO

KOMIUIEKCHOTO aHajn3a
CTPYKTYphl U (U3HKO-

MEXaHUYECKUX,
KOPPO3UOHHBIX u
IpYyrux CBOJCTB,
YCTOWUYMBOCTH K
BHELITHUM
BO3JCHCTBUSM;

— cbop Hay4HO-
TEXHUYECKOU
uH(popmManun o
TEMaTHKe

OKCIICPUMCHTOB JJISL
COCTaBJICHHUS 0030pPOB,
OTYCTOB W HAYYHBIX
MyOJIMKAlUH, y9acTHEe B
COCTAaBIICHHM OTYCTOB
o BBITTOJIHECHHOMY
3aJ[aHUIO.

BKITIOYAst
HAHOCTPYKTYPHBIC TJICHKH
u MTOKPBITHS,
nory(habpuKaToB,
3aroTOBOK  J€Tajledl H
U3JICNIUil Ha UX OCHOBE, a
TaK)KE TEXHOJIOTUYECKUE
IpoIeCChl ¢ Y4acTHEM
HAHOCTPYKTYPHPOBAHHBIX
cpen;

- HOPMAaTHUBHO-
TEXHUYECKast
JIOKYMEHTAIUsI U CHCTEMBI
cepTudUKaIIu
HAHOMAaTEPHAJIOB "

M3JeINi Ha HUX OCHOBE,
HpOTOKOJII)I Xoaga u
pe3yIbTaToOB
AKCIIEPUMEHTOB,
JIOKyMEHTaIUs o
TEXHUKE O€30MacHOCTH W
0€30I1aCHOCTH
KHN3HCACATCIIBHOCTHU.

IIK-3.3 Brageet
HaBBbIKAMHU
MOU(PUIMPOBAHUS
METOAMK U CIIOCO00B
MIOJIyYEHUs, IS
o0ecrieyeHus 3aJJaHHbIX
CBOMCTB Marepuasua u
TEXHOJIOTUYECKUX
[IapaMeTpoB €ro
HOJy4YeHUs

«Crienuanuct 1o
pa3paboTke
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepHaioBy,
YTBEPkKJACHHBIN MPUKA30M
MuHnucrepcerBa Tpy1a u
COLIMATILHOM 3aIllUTHI
Poccniickoit denepanun ot
08.09.2015 No 604#.

A: JIabopaTtopHo-
AQHAJIUTUYECKOE
COTIPOBOXKICHUE
pa3paboTKH
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepuaioB (ypoBEHb
KkBanupuKanuu — 6)

B: HayuHo-TexHuueckas
pa3paboTka u
METOIMYECKOe
COTIPOBOXKICHHE B 00JIACTH
CO3/1aHHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuasoB

(ypoBeHb KBaTM(pUKAIIIH —
6)

[TpodeccrnonanpHBIM
crangapt 40.104
«Crenuanuct o
U3MEPEHUIO TapaMeTpOB U
MOAM(GUKAIIUN CBONCTB
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HaHOMAaTEPHUAJIOB U
HaHOCTPYKTYpP»,
YTBEPKICHHBIN [TPUKA30M
MunucTepcTBa Tpyaa u
COILIMAIbHOM 3aIlIUThI
Poccuiickoit ®eneparuu oT
«7» centsa0ps 2015 r.

Ne 593n.

C: CoBepiiieHCTBOBaHUE
MPOIECCOB U3MEPEHUI
napameTpoB U
MOAM(UKAIIMH CBONCTB
HAaHOMAaTEPHUAJIOB U

HAaHOCTPYKTYP (YPOBEHb
kBauukanuu — 6)

Tun 3axa4 npodgeccuoHaIbHOI 1esITeIbHOCTH: MPOU3BOICTBEHHBbII H MPOEKTHO-TEXHOJOTHYeCKHUI

— ydacTtue B
IIPOU3BOJICTBE
HaHOMaTEepHUaJIOB u
HAaHOCHUCTEM c
3aJaHHBIMU
TEXHOJIOTUYECKUMU U
(GyHKIIMOHATIBHBIMU
CBOMCTBaMH,
MPOEKTUPOBAHUHU
BBICOKOTEXHOJIOTHYHBIX
MIPOLIECCOB B COCTaBe
MEPBUYHOTO IMPOEKTHO-
TEXHOJIOTHYECKOTO WIIH
HCCIIEA0BATEIBCKOTO
MTOAPA3ACIICHHUS;

— KOHTpPOJIb
Ka4yeCTBa BBIITYCKAEMOMN

- BCe
HCCIIEIOBATENHCKOTO,
KOHTPOJBHOTO "
UCIBITATEIHHOTO
00opyIoBaHu,
AHATUTAYECKOU
anmaparypsl,
KOMITBIOTEPHOE
IPOrPaMMHOE
obecrnieueHue JUTst
00paboTKH pe3yabTaTOB U
aHanmza MOJTy4YEHHBIX
JAHHBIX, MOJICITUPOBAHUS
MPOIIECCOB  CHHTE3a W
(UBUKO-XUMHYECKUX
CBOICTB HAHOMATEPHUAJIOB;
- IPOIIECCHI  TTOTYICHHSI,

BUJBI

IIK-4 Cnocoben
OCYIIECTBIISATH BBIOOp U
npeBapuTeIbHbIN
pacyetr OCHOBHBIX
IIPOLIECCOB U anmnaparoB
XUMHUYECKON TEXHOJIOTHH
HaHOMaTepHaJoB

ITK-4.1 3naeTt TUIIOBEBIE
MPOLIECCHl XUMUYECKOM
TEXHOJIOTHH,
COOTBETCTBYIOIINE
amnmaparbl 1 METO/IbI UX
pacuera

MK-4.2 Ymeer
IIPOBOJUTH
IIpEeABaPUTEIbHBIN
pacyeT OCHOBHBIX
MPOIECCOB XUMUYECKON
TEXHOJIOTUU
HaHOMaTEPHAJIOB

IIK-4.3 Baaneer
HaBBIKAMH BbIOOpa
OCHOBHBIX MTPOIIECCOB U
arnmapaToB XMMUYECKOU

AHanu3 TpeboBaHUN K
npohecCuoHaTbHBIM
KOMTICTCHITHSIM,
PEIbSIBISIEMBIM K
BBIITYCKHUKAM HAITPaBJICHHUS
MOJITOTOBKU HA PHIHKE
Tpyna, 00001IeHne
3apy0exKHOTO OMbITA,
MIPOBEJICHUS KOHCYJIbTAITNI
C BEAYIINMH
paboToaaTensiMu,
00BeAMHEHUSIMH
paboToaaTeneit oTpaciu, B
KOTOPOI BOCTpeOOBaHbI
BBIMTYCKHUKH B paMKax
HapaBJIEeHUS TIOJTOTOBKH.
[TpodeccrnonanbHBIM
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MPOAYKIIHH.

00paboTku u
MoauUKaITIH
HAHOMAaTEPHAJIOB,
BKJIIOYast
HAHOCTPYKTYPHBIC IJICHKH
u MTOKPBITHS,
nonygabpuKaros,
3arOTOBOK  JIETAJIEH U
n37eNii Ha WX OCHOBE, a
TaK)K€ TEXHOJOTHMYECKHE
MPOIECCHl €  y4acCTHEM
HAHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOPMATHUBHO-
TEXHUYECKas
JIOKYMEHTAIUSI K CUCTEMBI
cepTudukanu
HaHOMATEePHAaJIOB U
W37eIINi Ha X OCHOBE,
MIPOTOKOJIBI X0/1a U
pe3yJIbTaToOB
AKCIIEPUMEHTOB,
JIOKYMEHTAITUS TI0
TEXHHKE 0€30IMacCHOCTH U
0e301macHOCTH
JKU3HEIESITENLHOCTH.

TCXHOJIOT'NH
HaHOMATCpUaJIioB

cranzaapt 26.006
«CHoenuanuct 1o
paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UIIMOHHBIX
MaTepuasoBy,
YTBEPKJICHHBIN [TPUKA30M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aIATHI
Poccuiickoit denepaiuu ot
08.09.2015 No 604#.

A: JIabopaTopHo-
AHATTUTUYECKOE
COTIPOBOXKACHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITOHHBIX
MaTepuanoB (ypoOBEHb
KkBanupuKanum — 6)

B: HayuyHo-TexHHuueckas
pa3paboTka u
METOAMYECKOE
COTIPOBOXCHUE B 00JIaCTH
CO3/1aHUA
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepuaIoB

(YpoBeHb KBaJM(UKALTUH —

6)

12




B pesynbrare mpoxoxaeHus MPAaKTUKU CTYIEHT OaKalaBpHaTa JOJIKEH:

3namy:

— TOIXOJbl K OpraHW3aluy M IUIAHHPOBAHHWIO HAYYHO-UCCIIEIOBATEILCKONH padoTHI,
OTIBITHO-KOHCTPYKTOPCKOH H  TIPOW3BOJCTBEHHOW JIEATEIBHOCTH IO MNPO(HI0 TPOrpaMMbl
OakanaBpuaTa

Ymemy:

— BBINOJHATH TOUCK, OOpabOTKy, aHaJIU3 W CHUCTEMAaTHU3AlMI0 HAYYHO-TEXHHYECKOU
uH(pOpMallMK, OCYIIECTBISATH BBHIOOP METOJUK M CPEACTB pELICHUS 3aJad, IOCTaBJICHHBIX
IIPOrpaMMOM NPAKTUKH;

Braoemy:

— npueMaMu pa3pabOTKU IUIAHOB U MPOTPaMM IPOBEIEHUS TEXHUYECKHX pa3pabOTOK U
HCTILITAHUH.

3. OFbEM ITPAKTUKHA U BUJIbl YYEBHOM PABOTbhI

HpaKTI/IKa MpOBOAUTCA B 6 CEMCCTPC. KOHTpOHB OCBOCHHA CTYACHTAMU MaTcpuajia
MPAKTHUKH OCYHICCTBJIACTCA IMYTEM IMPOBCACHU A 3a4CTa C OLICHKOM.

O0beM NpaKTHKH
Bup yueoHoii padoThl Axan. | Acip.
3E
4. 4.
OO0masi Tpy10eMKOCTh NPAKTHKH 6 216 162
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: - - -
B TOM 4mncJje B (popMe NPaKTHYECKOI MOATOTOBKH: - - -
[Tpaktuueckue 3ansatus (I113): - - -
B TOM 4HcIe B GopMe MPAKTHYECKON TTOATOTOBKH: - - -
CamocrosiTesibHas padoTa 6 216 162
KonTtaktHas camocrositenpHasi pabora 5 0,4 0,3
CamocTosiTebHOE U3YUYCHHE Pa3JIeTIOB MPAKTHKH 2156 | 161,7
Bua konTpoJs: 3adeT ¢ OEHKOM
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4. COAEP)KAHUE ITPAKTUKHU

4.1. Pa3nenbl NpakTUKH

AKxazeM. 4acoB

Paznensr Paznen npaktuku Beero Ayaur. Cawm. paGora
paborta
O3HaKOMHTEIbHBIM.
Pasnen | O3HakOMJICHHE C  TEXHOJIOTHEH 36 i 36
MIPOU3BOJICTBA u MECTOM
MTPOM3BOJICTBEHHON PAKTUKH
BeInoJiHeHHE  TEXHOJOTrHYecKoit
NPaKTHKH. [IpakTueckoe
U3YYCHUE TEXHOJOTHYECKUX
MPOIIECCOB MOJTy4eHUs
Paznen 2 | Hanomarepuaios Ha OCHOBE 144 - 144
W3Y4YCHHUS TEXHOJIOTHYECKUX
PETIIaMEHTOB TTPOU3BO/ICTB.
Brinonnenue WHUBUIYaIbHOTO
3aaHus
3aKkia0YnTeNbLHBIM.
Paznen 3 | Cucremaruzanmst MaTepuaa, 36 - 36
IMOrOTOBKA OTYETA
Bcero yacosn 216 - 216

Paznen 2. BpinojiHeHMe TeXHOJIOTHYECKOH TNPAKTHKH.

4.2. Conep:xanue pa3e0B NPAKTHKH
Pa3znean 1. O3nakomuTebHbIi. O3HaKOMIIEHHE C TEXHOJIOTMEW MPOW3BOJCTBA U MECTOM
IIPOU3BOJICTBEHHON ITPAKTHUKH.

[IpakTHueckoe wu3y4yeHue

TEXHOJIOTHYECKHX MPOLIECCOB MOIYYEHHs] HAHOMATEpUAJIOB HA OCHOBE M3YyYEHUS TEXHOJIOTHYECKUX

periaMeHToB MTPOU3BO/ICTB. BhINoIHeHNEe HHANBUAYAIBHOTO 3aJaHUsl.
Pa3nea 3. 3axmounTeabHblii. CucremMaTusanys MaTepuaia, oAroToBKa OTYETa.
3aKkperyieHue TEOPEeTUYECKUX 3HAHMUN, TOJYyYEHHBIX OO0yJarolMMHUCA MpU HU3YYEHHH

nporpaMMsl OakajiaBpHara.
Pa3Butne y o0yuaronuxcs HaBbIKOB HAYYHO-HCCIIEI0BATEIbCKOM 1€ATEIbHOCTH.
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5. COOTBETCTBME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA IPAKTUKU

Pasznen Paznen Paznen
Ne B pesynbrare 0cBOCHHS NPAKTUKK CTYAEHT JOJKEH: 1 5 3
3HaTh:
— TOAXOJbl K OpraHM3alMy U IUIAHWPOBAHHUIO HAyYHO-UCCIIEIOBATEIbCKOM padoThI, + + +
1 | OnBITHO-KOHCTPYKTOPCKOW M TPOW3BOACTBEHHOH JAEATENBHOCTH IO MNPOQIII0 IMPOrpaMMEI
OakayaBpuara.
YMmersn:
— BBINOJHATH IOUCK, 00pabOTKY, aHaiM3 M CHUCTEMATH3aLUI0 HayYHO-TEXHUUYECKOMN + + +
2 |uHpOpMALUK, OCYIIECTBISATh BHIOOD METOAMK W CPEACTB pPELICHHs 3aj1ay, [OCTaBICHHBIX
IPOrpaMMOM IPAKTUKH.
Baajgern:
3 — IpUeMaMu Pa3pabOTKH IUIAHOB U MPOrpaMM MPOBEJCHUS TEXHUYECKHX Pa3paboTOK U + + +
UCIIBITAHUH.
B pesyabraTre 0CBOCHHSI NPAKTHKH CTYJEHT JOJIKeH NPHOOpPeCcTH CJelylliHe YHHBEPCAJIbHbIC KOMIECTCHUMH M HHIMKATOPbI HX
JAOCTHKEHUS:
Kox i nanmenopanme YK Kon m HanMeHoBaHMe MHAMKATOPA NOCTUKEHUS
YK
YK-1 Cnocoben  ocymiectBisaTh  nouck,| YK-1.1 3naer metoauku novcka, coopa u + + +
KPUTHYECKHUU aHaJIN3 u CHHTE3 | 00pabOTKH MH(POPMALIMH; aKTyallbHbIE POCCUNCKUE
4 |uHpopmanuu, TPUMEHSTh  CHCTEMHBIH | U 3apyOexHble HCTOUYHUKU UH(POpPMAIUU B cepe
MOJIXO/ JUIsl PELIeHUs IOCTABJIEHHBIX 3a/1ad | IPOpeCCHOHATBHOM e TeTbHOCTH; METOT
CHUCTEMHOTI'O aHAJIN3a
YK-1.2 YMmeeT npuMeHsSTh METOAMKH ITOMCKA, + + +
coopa u 00paboTKu MHGOPMAIINH; OCYIIECTBIATH
5 KPUTHYECKHUI aHAJIN3 U CUHTE3 MH(OpMaIuy,
MOJIYYE€HHOM U3 pa3HbIX HCTOYHUKOB; IPUMEHSTH
CUCTEMHBIN MOJXO JUIsl PEIIEHUS TOCTABIEHHBIX
3a1a4
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YK-1.3 Bnaneer HaBbIKaMH MMOUCKa, cOopa u
00pabOTKH, KPUTHYECKOTO aHAIKM3a U CUHTE3a
nH(pOPMAIINHU; UCTIOJIb30BAaHHUS CUCTEMHOTO
0JIX0/1a JUIs pEeIlICHHs TIOCTABICHHbBIX 33134

YK-2 Cniocoben onpenensiTh Kpyr 3aaad B
paMKax MOCTaBJICHHOW LEeMH U BBHIOUpATh
OIITUMAJIbHBIC CII0COOBI ux peuicHus,
UCXOMs U3 ACHCTBYIOIIMX HPABOBBIX HOPM,
UMCIOLIUXCS PECYPCOB M OTPaHHYCHU I

YK-2.1 3naeT BUIBI PECYPCOB U OTPAaHUYCHU JUIs
pereHust poheCCUOHAIBHBIX 3a/1a4; OCHOBHbBIE
METOBI OLIEHKH Pa3HBIX CIIOCOOOB peIIeHus 3a/1a4;
JIeUCTBYIOIIEE 3aKOHOIaTENILCTBO U PaBOBbIE
HOPMBI, PEryJIMPYIONIHe TPOoPeCcCHOHATHHYIO
JeSITeIbHOCTD

YK-2.2 YmMeer onpenensts Kpyr 3a7ad B paMKax
MIOCTABJICHHOM II€JIM, aHAIM3UPOBATh U BHIOUPATH
JIbTEPHATHBHBIE CITOCOOBI PEIICHHS; OIICHUBATh
pecypchl ¥ OTpaHUYEHUS U COOJII0IaTh TPABOBHIC
HOPMBI TIPU TIOCTHKEHUU TPO(ECCHOHATBHBIX
PE3yNIbTaTOB

YK-2.3 Bnaneer HaBbIKaMH pa3pabOTKH LETH U
3aJa4d MPOEKTa; METOAAMHU OLIEHKU OTPEOHOCTH B
pecypcax, IpoI0DKUTEIbHOCTH U CTOMMOCTH
MIPOEKTA; HaBbIKaMH pabOThl C HOPMATUBHO-
IIPAaBOBOM JOKYMEHTALMEN
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IIpodonxcenue madbauywi

B pe3yJsibTaTe 0cBOEHUSsI AUCHMILIMHBI CTYIEHT J10JIKeH PUOOpeCcTH ciieayolue npogeccuoHaabHble KOMIIETEHIINH U HHAUKATOPbI

HX TOCTHXKCHUSA

Kox v nanmenosanue IIK Kox v HamMeHOBaHHEe MHAUKATOPA JOCTHUKEHUS
K
— TIK-1  Cnocoten  nporuosuposats|IIK-1.1 3naeT ocHOBHBIE 3aKOHOMEPHOCTH 1
10 |BUMAHHE MHKPO- M HAHO- MmacmTaba Ha|[pUMEpPHI BIUSHUS MUKPO- M HAaHO- MaciiTada Ha + +
MeXaHuuecKue, PU3MIECKUE, XUMUIECKHE 1 | MEXaHUYECKUE, PU3NYECKHEe, XUMHYECKUE U JPYTHe
Jpyrue CBOMCTBA BELIECTB U MAaTEpUAIIOB CBOWMCTBA BEILICCTB U MaTCPUAIIOB
IIK-1.2 YMeeT npor1o3upoBaTh BIUSHUE MUKPO- U
11 HaHO- MaciTaba Ha Mexaﬂfmecxne, ¢dusmueckue, + +
XUMHUYECKHE U IpYTe CBOWCTBA BELECTB U
MaTepHaJioB
IIK-1.3 Brageer MeTo1aMu OLIEHKHU BIIUSHUS
12 MHUKpPO- M HAaHO- MacIiTaba Ha MEXaHUYECKHE, + +
¢busnyeckrue, XMMHUUECKUE U APYrHe CBOWCTBA
BEIIECTB M MaTEPUAIOB
IK-2.1 3HaeT OCHOBHBIC METOAMKH TIPOBEICHHUS
13 UCCIIeIOBAaHUI HAHOCTPYKTYPUPOBAHHBIX + +
— IIK-2 CnocoGeH npUMEHATh HaBBIKM | MAaTCPHAIOB
ucrnonb3oBanuss npuHimnmoB W Meroauk | IIK-2.2 Ymeer npon3BoIuTh OLIEHKY CTPYKTYpBI U
14 | KOMIUTEKCHBIX WCCJIEI0BAHNM, HCIBITAHUI | CBOWCTB HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB + +
U JIMaTHOCTUKHA HAHOCTPYKTYPUPOBAHHBIX | PA3JUYHBIMUA METOAAMHU MCCIIECIOBAHNUS
MaTepHuajoB IIK-2.3 Brnageer HaBbIKaMu BEIOOpA METOJIOB
15 HCCIIEIOBaHMSI XapaKTEPUCTUK + +
HAaHOCTPYKTYPHUPOBAaHHBIX MAaTEPUAIOB
IIK-3.1 3Haet ocHOBHBIE (PU3UKO-XUMUYECKHUE,
— IK-3 CnocobeH mpuMeHSITh OCHOBHBIE
16 |tums  mamoMaTepuanos ©  HamoGHCTEM AKCIUTYaTaIMOHHBIC U TEXHOJIOTUIECKHE + +
HeopraHmecKoii " opraecKoii XapaKTePUCTUKH HAHOCTPYKTYPUPOBAHHBIX
MaTepHaJIOB
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npupoasl, Brmouas — HaHomieHku — u|IIK-3.2 Ymeer npumMeHsTs HHGOPMAIMOHHO-
HAHOCTPYKTYPUPOBAaHHBIC HOKPBITHS, | KOMMYHUKAI[HOHHBIE TEXHOJIOTHH JJIs cOopa
BJaJeeT  HaBbIKAMHU  BBIOOpA  TaKUX |aHaJIHM3a TEXHUYECKON MH(OpPMAIMH 10
MaTepualioB Uil  3aJaHHBIX  YCIIOBHH | HHHOBAllMOHHBIM pa3paboTKaM B 00JacTH
OKCIUTyaTalli C  Y4eTOM TpeOOBaHMIA | TOTYUYEHHUS] HAHOCTPYKTYPHUPOBAHHBIX MaTEpHAIOB

TE€XHOJIOTUYHOCTH, 5KOHOMUYHOCTH, | [TK-3.3 Bnageer HaBbIkaMu MOAU(PUITIPOBAHUS
HAJICKHOCTH U JIOJITOBEYHOCTH METOJIMK U CITIOCOOOB TMOJTyUEHUs, ISl 00eCTIeUeHUs
3aJlaHHBIX CBOMCTB MaTepHala U TEXHOJOTHYECKIX
MapaMeTPOB €ro MOJYUYCHHSI

IIK-4.1 3HaeT TUMOBBIC MPOIIECCHl XUMUYECKOM

19

20

21

— IHK-4 CrnocobeH OCymEeCTBISITh BBIOOD
U [peABapuUTEIbHBIA pacdyeT OCHOBHBIX
IIPOLIECCOB M aIlllapaTOB  XMMHUYECKOM
TE€XHOJIOTMM HAaHOMAaTEpUAJIOB

TCXHOJIOTHUH, COOTBCTCTBYIOIIUC allllapaThbl U
MCTOJbI UX PacCyCTa

IIK-4.2 YMeeT npoBOANTH MPEIBAPUTEIHHBIH
pacder OCHOBHBIX IIPOLIECCOB XUMUYECKON
TE€XHOJIOTMM HAHOMATEPUAJIOB

IIK-4.3 Bnageer HaBbIKaMH BBIOOpAa OCHOBHBIX
MIPOIIECCOB M alapaToB XMMHYECKON TEXHOJIOTHU

HaHOMAaTCpHaJIOB
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUA

6.1. IIpakTnyeckue 3aHATHS
Y4eOHBIM IUIAHOM TOATOTOBKH ©OakanaBpoB 28.03.03 Hanomamepuanst 1upoduinb
«Xumuueckaa mexnonozus HAHOMAMEPUANO6» TIPOBEJICHUE NMPAKTUUECKUX 3aHATUHN 110 MPAKTUKE
«IIpou3BOJACTBEHHAS] MPAKTHKA: MPAKTHKA MO0 MOJYYEHUIO NMPodecCHOHATbHBIX VYMEHUH H
ONbITa NPodecCHOHATLHON 1eATEJbHOCTHY HE MTPETYCMOTPEHO.
6.2. JlabopaTopHbIe 3aHATHS
Y4eOHBIM TIJIAHOM TMOATOTOBKHM OakayiaBpoB 1o HampasiieHuto 28.03.03 Hanomamepuanwt
npoBeieHue 1a00paTOPHBIX 3aHATHH MO MPAKTUKE HE MPEyCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

Paboueli mporpaMMoil MpakTHUKU TPEAYCMOTPEHA CaMOCTOSITeNbHast paboTa 00yJaromerocs
110/l PYKOBOJICTBOM PYKOBOJMTEJS MPAKTUKH=

K 1npoxoXIeHHIO IIpakTHKM Ha TEPPUTOPUM MPEANPHUITHS JOIYCKAKOTCA CTYIECHTHI,
HPOILEAIINEe HHCTPYKTAX M0 TEXHUKE 0€30MaCHOCTH, BHYTPEHHEMY PAaCHOPSAKY U IPOCTyLIaBIINe
JEKIMM O CTPYKType OpraHu3allMM W OpraHu3alyyd IPOU3BOACTBEHHOrO Ipolecca. PeriaMmeHt
IPAaKTUKU OIPEIENIAETCS U yCTAaHABIUBACTCS B COOTBETCTBUU C y4EOHBIM IIAHOM.

8. IPUMEPBI OHEHOYHbBIX CPEACTB J1JIsI KOHTPOJISA OCBOEHUSA ITPAKTUKH

Hrorosasi olieHKa MO MPAaKTHKE (3a4eT C OLEHKOW, MakcHMMaibHas oleHka — 100 0amioB)
BBICTABJISICTCA CTYACHTY IO UTOraM HAIIMCAaHUS OTUCTA O IMPOXOKIACHUH MNPAKTHUKU (MaKCI/IMaHLHaﬂ
OIICHKAa 3a OTYeT O IPOXOXKICHUU NPAaKTUKH — 60 OauIoB), W MTOTOBOTO ONpOCa CTYJCHTA
(MakcuMarnbHas OllEHKa 3a UTOTOBBIN onpoc — 40 0auioB).

8.1. TpeGoBaHus K 0TYETY O NPOXOKAECHHHU NPAKTUKH

OTuer O NPOXOXKJIEHUM NPAKTUKU BBINOJIHAETCS CTYAEHTOM BO BpEMs NPOXOXKIACHUS
IPAKTUKA B COOTBETCTBUM C KAJICHJAPHBIM y4eOHBIM IpadUKOM Y4eOHOro IUIaHa IOATOTOBKH
0akanaBpoB IO HaINpPaBICHUIO MOATOTOBKU 28.03.03 Hanomamepuanwi, npoduiis «Xumuueckas
MEeXHON02US HAHOMAMEPUATOB.

OT4er HOKEH CONEPKaTh CIENYIOINE OCHOBHBIE CTPYKTYPHBIE DJIEMEHTBHI:

- TUTYJIBHBIA JIUCT C HAMMEHOBAaHMEM BHJIa MPAKTUKK U HA3BaHUs MPEANPHUATHI — MecTa
TIPOXOXKIICHHS TIPAKTHKHY;

- COJIep>)KaHUE OTUETA;

- ENb U 3371a4i IPAKTUKH;

- KpaTKasi ICTOpUYECKast CIIPaBKa O MPEINPUATHN — MECTa MPOXOXKICHHS TPAKTHUKY;

- ACCOPTUMEHT U OOBEMbI IMPOIYKIMH, MPOU3BOIUMON MPENPUSATHEM, C YKa3aHHEM
HOPMAaTHBHBIX JOKYMEHTOB M CEPTH(HKATOB Ha BBITYCKAEMYFO MPOYKIIUIO,

- CTPYKTYpa MpEeAIpUsTHs, OCHOBHBIE POM3BO/ICTBEHHBIE 11€XA U OTJIENbI;

- TEXHOJIOTMYECKas CXeMa Mpolecca MPOU3BOACTBA OCHOBHOIO NPOAYKTa € YKa3aHHUEM
OCHOBHOTO 00OpY/IOBaHMS, TIPUMEHSEMOT0 I OCYILECTBICHHS TOIO WJIM HMHOIO TEXHOJOTHYECKOTO
npolecca, NPy BO3MOXKHOCTH — C YKa3aHHEM IapaMeTpoB pabOThl OCHOBHOTO TEXHOJOTMYECKOro
000pyI0BaHUSI:

- CIMCOK MCTOYHUKOB MH(OPMAIMH [Tl TOATOTOBKH OTYETA.

OT4er 0 MPOXOKAECHUHM MPAKTHKU BBIIOJIHSAETCS C MOMOIIBI0 MEPCOHATBHOIO KOMIBbIOTEPA
Ha juctax Qopmara A4, mons — craHgaptHele, mpudt — Times New Roman, 12, uepes 1,5
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uHTepBana. JKenaTenbHO WJUTIOCTPUPOBATH TEKCTOBBIM MaTepuan pUCyHKamu U (oTorpadusmu,
BBITIOJIHCHHBIMU BO BpeMs MPOXOXKIACHUS IPAKTUKH WM MTOJIYYeHHBIMH U3 ceTH MHTepHeT.
O0bem oTueTa He T0DKeH npeBbimath 50 cTp.

8.2. [IpumepHasi TeMaTHKA MHAMBUIYAJIbHBIX 3aJaHUI

BrinosHeHne MHAMBUIYATbHBIX 3aJaHUN MOpOrpaMMOM IPOW3BOJACTBEHHOW NMPAKTHKM:
NPAKTHKU 110 _MOJYYEHHK) NpPo(decCHOHAIBLHBIX YMEHHH M _omnbITa _NpodeccHoHAIbLHOM
AeSITeIbHOCTH U1 TOATOTOBKM OakaJiaBpoB 10  HampasieHuto moaroroBku  28.03.03
Hanomamepuanst npohuins «Xumuueckas mexuouio2us HAHOMAmMepPuaios) He mpeayCMOTPEHO.

8.3. IIpumepsbl BONPOCOB /1JIsl HTOTOBOI'0 KOHTPOJISI 0CBOEHHS NPAKTUKHU
(3auem c oueHnkoit)

1. CTpyKTypa TEXHOJOTMYECKOT0 PerJIaMeHTa IPOU3BOICTBA HAHOMATEPUAIIOB.

2. OCHOBHBIE UCTOYHUKH WH(POPMAIIMN O CBOMCTBAX XUMHUECKUX BEIIECTB, MOIYIIPOTYKTOB,
IPOAYKTOB, UCIIOJIb3YEMBIX B TEXHOJOTHH ITPOU3BOJICTBA.

3. TpeboBanusl, peIbsBIsEMbIE K KOHTPOJIIO KauyeCcTBa IPOYKIUH.

4. IlpuBeaute mpuMeEpbl OOLIETIPOU3BOJCTBEHHBIX OOBEKTOB XMMHUYECKUX MPOU3BOJCTB.
Kakune TpebGoBaHMs MPEIbSIBISIOTCS K MX (YHKIIMOHUPOBAHUIO.

5. IlpuBenute npUMEpbl OPraHU3aLMU KOHTPOJS M YIPABICHHUS TEXHOJOTHUYECKUM
IPOLIECCOM.

6. Kakue TpeOoBaHus, 0OecreYMBAIOLINE SKOJIOIMYECKYI0 O€3011aCHOCTh, BKIIOYAIOT B
TEXHOJIOTUYECKUM peraameHT?

7. llpuBenaute mpUMEpPbl HOPMATUBHBIX W HOPMAaTUBHO-METOAMYECKUX JOKYMEHTOB,
peraaMeHTUPYIOMIUX ACSITEIbHOCTD IPOMBIIITIEHHOTO IPEAIPUSITHSL.

8. CpencTBa MHAMBUIYAIbHOM 3aIUThl pAOOTHUKOB XUMUYECKUX MPEIIPUATHI.

9. CpeactBa HHAUBUAYATbHON 3alIUTHI IpU paboTe ¢ HAHOMaTepHUaIaMHu.

10. OcHoBHbIE TpeOOBaHUS K KOHTPOJIIO KAUueCTBA BBITYCKAeMOH MPOTYKIIHH.

11. Crioco6s! 00e3BpeKUBaHUS OTXOJI0B Ha MPEATIPUATHSAX.

12. JleticTBUs MPOU3BOJCTBEHHOTO NIEPCOHANA ITPY BO3HUKHOBEHUH aBAPUIHBIX CUTYaLUi.

ITonubrit NEpCUYCHb OLCHOYHLIX CpPCACTB IMPHUBCACH B BHUAC OTACIBHOIO JOKYMCHTA,
ABJIAIOIICTOCH HEOTHEMJIEMON YaCThIO OCHOBHOM O6pa3OBaTCHLHOﬁ IMpOrpaMMmal.
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3a4eT C OLIEHKOM MO MPAaKTHUKE BKIIOYAET 2 KOHTPOJBHBIX BOIPOCA, KAXKIBIA M3 KOTOPHIX
OIICHUBAETCS MaKCUMaJbHO B 20 OaljioB.
[Tpumep Oustera K 3a4eTy ¢ OILICHKOM:

MuHHMCTEepPCTBO HAYKHU M BbIicHIero oopasopanusi PO
Poccuniickuii XUMHKO-TEXHOJIOTHYECKUI
yuuBepcuter umenn .. MenjeseeBa
Kadenpa HanomaTepuajioB 1 HAHOTEXHOJIOTHHU

«Ymeepoicoaro»
3aB. kadenpoit HMHT

(JomxHocTh, Ha3BaHKE Kaderpbl)

(Mommnes) (. O, awmmis) «IIpon3BoACTBEHHAS] IPAKTHKA: NPAKTHKA 110 MOJIYy4YeHHUI0
« » 202 Nnpo¢ecCHOHANBHBIX YMEHUH U ONbITA PO eCCHOHATLHOM
— = AeSITeJIbHOCTH»
Buier Ne 1

1. CprKTypa TCXHOJIOTHYCCKOI'O pCrilaMCHTa IIPOU3BOACTBA HAHOMATCPUAJIOB.

2. Cpe,I[CTBa HHHHBHﬂyaHBHOﬁ 3alllUTEI IIPpH pa60Te C HaHOMAaTCpUuaJllaMu.

9. YYHEBHO-METOJAUYECKOE OBECIIEYEHUE ITPAKTUKH

9.1. PexkomenayemMasi JJuTepaTrypa
A. OcHnoenas numepamypa

1. IOpros E.B. Hanomarepuans! u HaHOCTpYKTYpbI. - M.: PXTVY um. JI.11. Menneneesa — 2010, T.1
-124c.,1.2—- 148 c.
2. OptoB E.B., Koponesa M.IO. IIpouiecch! mosydeHus HAHOYACTHUI] 1 HAHOMATEPUAJIOB. —
M.: PXTY um. JI.U.Menpaeneena - 2010, - 152 ¢
3. llab6anoBa H.A., CapkucoB I1.JI. 3onb-rens TexHonoruu. HanoaucnepcHsiii kpemuesem - M. :
BUHOM. JIab6oparopus 31anmii, 2012. - 328 c.
4. Ocunuuk B.C., Koctpomuna H.B., OnmuxoBa }0.B. Texnonorus mnosiyueHuss HOJUMEPHBIX
HaHOKOMIIO3UTOB [ DIEKTPOHHBIN pecypc] : yueOHO-MeToandeckoe nocodue. - M. : PXTVY um. JI.1.
Mengeneena, 2011. — 43 c.

b. /lononnumensvnaa tumepamypa

1. Prrxonkos, JI. . Hanomarepuains! : yueOHoe nocobue / /1. Y. Peoxonkos, B. B. JIéBuHa, 3.
JI. JI3wmsurypu — 6-¢ u3a. — Mocksa : Jlabopatopus 3nanuii, 2021. — 368 c¢. — ISBN 978-5-
93208-550-9. — Tekct : 21eKTpoHHBIN // JlaHb : 31ekTpoHHO-OMONMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/176410 (mara obpamenus: 15.04.2023).

2. Hanomatepuanel u HaHoTexHojoruu : y4deOHuK g By3oB / E. W. Ipsaxun, C. A.
Bonorxkanuna, A. I1. Tletkoga, O. 0. I'an3zynenko. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans,
2022. — 372 c. — ISBN 978-5-8114-9299-2. — TekcT : 31eKTpOHHBIH // JIaHb : 31EKTPOHHO-
oubmmoteuynas cucrema. — URL: https://e.lanbook.com/book/189483 (mata oOparmieHus:
15.04.2023).

3. Ponnyrun B.1. ®uznkoxnmus nosepxHoctu. — M.: 1 MaTemnekr, 2011. — 568 c.

4. I'opamenko H.I'., IletpoBa O.b., Crenanosa M.B. Metoael uccinenoBaHus MaTepualloB
AJIEKTPOHHOW TEXHUKHW W HaHOMATepUajioB [DIEKTPOHHBIA pecypc]| : ydueOHoe mocobue - M. :
PXTY um. JI.1. Menaeneena, 2012. - 93 c.
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9.2. PekomeHayeMble HCTOYHUKHN HAYYHO-TeXHUYeCKOH HHGopMannu

HayuHo-TexHuueckue xypHabl:
1. Kypnain «Ycenexu XUMUNY, ISSN: 0042-1308 (meuaTHas BEpCHsl)
ISSN: 1817-5651 (snexTponHas Bepcusi), https://www.uspkhim.ru

2. Kypnan «Poccuiickue Hanorexuonoruny, ISSN 1992-7223

3. Kypnan «Kommouaasrii sxypaam», ISSN 0023-2912

4. Kypnan «Kypnan neoprannueckoit xumun», ISSN 0044-457X

5. Kypnan «MemOpanbl 1 MeMOpaHHbIe TexHOMOruM» ISSN 2218-1172
6. Kypnan «Xumuueckas rexHoiorus», ISSN 1684-5811

Pecypchl nHpOpMAIIOHHO—TEIEKOMMYHUKAIIMOHHON ceTr VIHTEepHeT:

1. basa manneix Pocnarenta www.fips.ru

2. basa manubIx HaydHBIX cTaTei http://elibrary.ru

3. Pecypcst Springer: http://www.springer.com/gp/products/journals

10. IEPEYEHb HH®OPMAIIAMOHHBIX TEXHOJIOI' Ui, UCIOJIb3YEMBIX
B OBPA30OBATEJIBHOM INPOLHECCE

HNHbopMallMOHHYIO HOJAEPKKY H3yYeHHs] AUCLMILIMHBI ocylecTsiseT MHdopmarmonHo-
oubmoteunsiit nentp (UBL) PXTY uwm. JI.1. MenneneeBa, KOTOpbIi 00eClIeUnBAET 00YJaIONINXCS
OCHOBHOI y4eOHOH, yueOHO-METOOUYECKOW M HAyYHOM JUTEpaTypoil, HEoOXOAMMOW i
OopraHu3anuu oOpa3oBaTeIbHOro Imporecca 1o aucuumiauHe. OO 00bEM MHOIOOTPACIEBOrO
donga MBI na 01.01.2023 cocrabnser 1 727 628 3k3.

®oun WBL pacnomaraer ydeOGHON, Y4eOHO-METOAMYECKOW M HAyYHO-TEXHUUYECKOH
auTepaTtypoil B (opMe IMeYaTHhIX W 3JIEKTPOHHBIX W3JaHMH, a TaKXKe BKIOYAeT OQUIMAIbHBIE,
CIpaBOYHO-OMOIMOrpaduueckre,  ClHEUUATM3UPOBAHHBIE  OTEYECTBEHHbIE U 3apyOeKHbIE
nepuoguyeckue U nHpopmannonusle nznanus. MBIl obecnednBaeT 1ocTyn K npodeccuoHaIbHBIM
0a3aM JaHHBIX, HHOOPMAIIMOHHBIM, CITPABOYHBIM U TIONCKOBBIM CHCTEMAaM.

Kaxnplii oOyvaromuiicst obGecriedeH CBOOOAHBIM JOCTYIOM M3 JI000H TOYKH, B KOTOPOH
uMeeTcs JocTym K cetu MuTepHeT u K aiekTpoHHO-0nbmmoreuHont cucreme (ObC) YHuBepcurera,
KOTOpast COJIEPKUT pa3IMyuHble U3JaHUS 110 OCHOBHBIM M3Y4aeMbIM JUCHUIUIMHAM U CPOPMHUpPOBaHA
10 COTJIACOBAHHUIO € MTpaBooOIaaTeNs MU y4eOHON U y4eOHO-METOANYECKOM JINTepaTyphl.

Jns  Oonee  MOMHOTO M ONEPATUBHOIO  CHPAaBOYHO-OMOIMOrpaduueckoro  H
uHpopmanmoHHoro oociayxkuBanuss B MBIl peannzoBana TexHosorus OIJIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TomHBIi TIepedeHb dIMEKTPOHHBIX WHPOPMAIMOHHBIX PECYPCOB, HCITOIB3YEMBIX B MpoIecce
o0y4yeHHUsl, IPeCTaBIECH B OCHOBHOI 00pa3oBaTeIbHOI IporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPAKTUKH
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http://www.fips.ru/
http://elibrary.ru/

B cootBercTBHY ¢ y4eOHBIM IUIaHOM MPAKTHKA MPOBOIUTCS B OpMe MPAKTUUECKUX 3aHATUI
U CaMOCTOSITENIBHOW pabOThl CTYACHTAa C WCIOJIh30BAHUEM MaTepUATbHO-TEXHHUUECKON 0a3bl
[Ipennpusarus u YHUBEpcUTETA.

11.1. O6opynoBanue, Heo0OX0UMOe B 00pa3oBaTeJIbHOM MpolLecce:

Hayunbie sabopaTopuu, CHaOXEHHBIE 1a00paTOpPHON MeOeNbl0, BBITSDKHBIME IIKadaMu,
XUMHYECKON TOCYI0H, peakTHBaMH, HEOOXOAUMBIM OOIIENa00paTOPHBIM 00OPYAOBAaHHEM (BECHI
AHAIUTUYECKUE, CYIIMIbHbIE IKadbl, BaKyyM-CYIIMJIbHbIE IIKadbl, KOJIOOHArpeBaTenwy,
POTAIMOHHBIC HCIIAPUTEH, TEPMOCTAThI, TIeYd My(enbHbIe, EHTPUPYTH, MATHUTHBIC MEIIAJIKH,
yIBTPa3BYKOBBIE TOMOTEHH3ATOPBI, pPH-METphl, KOHAYKTOMETPHI) U CICHHATU3UPOBAHHBIM
o0opynoBaHueM JUisi pa3pabOTKH, CHHTE3a M HCCICIOBAaHHS CBOWCTB HAHOMATCPUAIIOB U
HAHOCTPYKTYPHPOBAHHBIX CHCTEM, B TOM YHCJIE TUTAHETAPHASI MUKPOMEIIBHHUIIA, CTICKTPO(OTOMETD B
Y® u BuaAMMO# 001aCTH, CHHXPOHHBIH TEPMUYECKHUN aHAIM3ATOp, aHAIM3AaTOp pa3Mepa U J3eTa-
MOTEHIIMAa YaCTHII, aHAIM3ATOP CTAOMIBHOCTH TUCHIEPCHBIX CHUCTEM, POTAIMOHHBIN BUCKO3UMETP
(peomeTp).

bubnuoteka, nmeromasi paboune MecTa, OCHAIICHHbIE KOMITBIOTEPAMH C JIOCTYIIOM K 0a3am
JIAHHBIX ¥ BBIXOJIOM B VIHTEpHET.

11.2. YueOHO-HArIS1THBIE IOCOOH:
[Ipumepsl 0T4ETOB CTYnEHTOB IO npakTuke «lIponsBoacrBenHas npakrtuka: IIpakTuka mo
MOJTYYCHHUIO TPOPECCUOHATIBHBIX YMEHU U OIBITa IPOPECCUOHATBHOM IESTEITLHOCTH .

11.3. KomnbroTepsbl, HHGOPMAIHOHHO-TEJIeKOMMYHUKAIIMOHHBIE CETH, ANINAPATHO-
NMpOrpaMMHbI€e U ayIHOBU3YaJIbHbIE CPEACTBA:
[lepeuenp oOOpymoOBaHUS i  OOECHEUYCHUS MPAKTUKH BKJIIOYACT KOMIBIOTEPHl U
OPTTCXHUKY, PACIIOJIOKCHHBIC HAa Ka(beﬂpe HAaHOMATCPUAJIOB U HAHOTCXHOJIOTHHN

11.4. IleyaTHbIE U IJIEKTPOHHBIE 00pa3oBaTe/ibHbIE U HH(POPMALIMOHHbIE PECYPCHI:
[TewatHbie oOpa3zoBaTenbHBIE W WHGOPMAIMOHHBIE PECYpPChl: Yy4eOHbBIE MOCOOUS MO

JUCIUILIMHAM Kadeapbl; THCTPYKIUU K HAYYHBIM IpUOOpaM.

11.5. IlepeyeHb JIULIEH3MOHHOTO MPOTPAMMHOI0 00ecneqeHus

PexBu3nTel Cpok OKOHYaHMS
HaumenoBanue KonnuecTtBo o
New/n MPOrPaMMHOTIO IPOAYKTa AoroBopa JIMLEH3UN AICHCTBHA
porp POALYK IIOCTaBKHU " JULEH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 642A/2013 0eccpovHO

or 02.12.2013

0O365ProPlusOpenStudents | KoutpakT Ne 28-
ShrdSvr ALNG SubsVL 355A/2020 ot

OLV NL 1Mth Acdmc 26.05.2020

Stdnt STUUseBnft 12 MecHI1iEB ¢
2 _ BO3MOKXHOCTBIO

HpI/IJ'IO)KeHI/ISI B COCTaBE NpoOAJICHUA

IIOAITNCKH: JINIICH3UHN

Outlook

OneDrive

Word 365
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Excel 365
PowerPoint 365
Microsoft Teams

Microsoft Office
Professional Plus 2019

B cocrase:
° Word
. Excel
. Power Point
. Outlook
. OneNote
. Access
. Publisher

KonTpakt Ne 28-
350A/2020 ot
26.05.2020

12 Mecs11eB ¢
BO3MO’KHOCTBIO
MPOITICHUS
JIMLIEH3UH

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS IPAKTUKHU

HaumenoBanue
pa3ziesioB

OcCHOBHBIE TOKA3ATEJIHN OLEHKU

DopMBI H METO/IbI
KOHTPOJISI M OLIEHKH

Pa3zpea 1.
O3HakoMuTeJIbHBIH

3Haem:

— IMOAXOAbl K OpraHu3aluud |
IJIAHUPOBAHUIO Hay4yHO-
HCCIIEIOBATENLCKOM  paboOThl, OMBITHO-
KOHCTPYKTOPCKOH M TPOU3BOJACTBEHHOU
JESTENIbHOCTH 0 MPOQIIII0 TPOrpaMMBbI
OakayiaBpuaTa
ymeem:

—  BBINOJIHATH MOMCK,
00paboTKy, aHaIM3 U CHCTEMAaTH3aIUIO
Hay4YHO-TEXHUYECKOMN uH(popManuu,
OCYIIECTBIISATh BHIOOP METOJUK U CPENICTB
peleHus 3aj1ad, MTOCTaBJIEHHBIX
IIPOrpaMMO MPAKTUKH;
enaoeem:

— IpueMaMu pa3paboTku
IJJAHOB U NOPOrpaMM  IPOBEIECHUS
TEXHUYECKUX Pa3pabOTOK M UCIIBITAHUM.

Omenka 3a OT4YET O
IPOXOXKACHUN
[IPAKTUKU

Pa3nen 2.
BoinoaHenune
NMPOU3BOACTBECHHOM
NPaKTHKH

3Haem:

— TOAXOABbl K OpraHu3aluu |
TJIAHUPOBAHUIO Hay4yHO-
HCCIIEIOBATENILCKOM  pabOThl, OMBITHO-
KOHCTPYKTOPCKOH M TPOU3BOJACTBEHHOU
JESTENILHOCTH TI0 MPOQIIII0 TPOrPaMMBI
OakanaBpuaTa
ymeem:

—  BBINOJHATH MTOMCK,
00paboTKy, aHaIM3 WU CHCTEMAaTH3aIHIO
Hay4YHO-TEXHUYECKOMN uH(popMaIu,

OneHka 3a OT4YET O
MPOXOXKACHUU
IPaKTUKU
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OCYHICCTBJIATDH BLI60p MCTOIHUK U CPCACTB

peleHus 3ajad, ITOCTABJICHHBIX
IIPOrpaMMOM PAKTUKH;
enadeem:

— InpueMamu pa3paboTku

IUIJAaHOB WU NPOrpaMM  IIPOBEICHHUS
TEXHUYECKUX pa3pabOTOK U UCIIBITAHUH.

Pasznea 3.
3aKJII0UYNTEIbLHBIN

3Haem:

— TOAXOABbl K OpraHM3alud |
TUTAHUPOBAHHIO HAy4YHO-
HCCIICIOBATENILCKOM  pabOThI, OMBITHO-
KOHCTPYKTOPCKOW M TPOU3BOJICTBEHHOMN
JESTEIIBHOCTH TI0 TMPOQIIII0 TPOrPaMMBI
OakanaBpuaTa

ymeem:
—  BBIIOJHATH TIOUCK,
00paboTKy, aHalM3 M CUCTEMaTH3AIHIO
HAYYHO-TEXHHUYECKOU nHpopManuy,
OCYIIECTBIISATH BBIOOP METO/IUK U CPENICTB
peneHus 3ajad, MOCTaBJICHHBIX
pOrpaMMoil MPaKTUKY;
enaoeem:
— npueMamu pa3paboTku

IJJAHOB U MPOrpaMM  IIPOBEIEHHUS
TEXHUUYECKUX pa3pabOTOK U UCIIBITAHUH.

Pe3ynbTaThl MTOrOBOTO
ompoca  (3ager 1o
IIPaKTHKE)
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13. OCOBEHHOCTHU OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJI51
HNHBAJINAOB N JINI C OIT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHune UHBAIH/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS OCYIIECTBIISETCS
B COOTBETCTBHH C:

— Ilopsaxkom opraHu3anu W OCYIIECTBJIECHUS 00pa3oBaTeIbHOM JEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM @pOrpaMMaM — @porpaMMaM OakajaBpuaTa, HporpamMMaM CIELUAINUTETa,
nporpammam maructparypsl (IIpukas Munodpuayku P® ot 05.04.2017 Ne 301);

— IlonoxxenueM © TOpSIIKE OpraHU3alMd M OCYLIECTBICHHS  00pa30BaTeNbHON
JESITeIbHOCTH 10 00pa30BaTeNbHBIM IMPOrpaMMaM BBICIIEr0 00pa3oBaHHs — Iporpammam
OakanmaBpuaTta, TMporpaMMaM CHEIHMAJIUTETa, HpOorpaMMaM MarucTparypel  QenepaabHOro
roCyJapCTBEHHOIO  OIO/DKETHOrOo  00pa30BaTENIbHOTO — YUPEXAEHHUS  BBICIIEIO  OOpa3oBaHUS
«Poccuiicknii XMMHUKO-TEXHOJOTHYECKU yHuBepcuTeT uMmeHu JI.M. MeHnneneeBa», IPUHATHIM
pemiennem Yuenoro coera PXTY um. [I.U. Menneneesa ot 28.12.2022, npotokoi Ne 5;

— IlonoxxeHueM O MOpPaKTUYECKOM MOArOTOBKE oOyuarommxcsi B (eaepalbHOM
rOCy/IapCTBEHHOM  OIOJPKETHOM  00pa30BaTEIbHOM  YUPEXKJEHWU  BBICIIETO0  00pa30BaHUS
«Poccuiickuif XMMMKO-TeXHOJornueckuii ynusepcuter umenu JI.M. MenneneeBa», NPUHATHIM
pemienneM Yuenoro cosera PXTY wum. JILU. Menneneesa ot 25.11.2020, mporoxon Ne 4,
BBEJICHHBIM B JieiicTBUE npuka3zoM pekropa PXTY um. JI.W. MenneneeBa ot 26.11.2020 Ne 117 OJ1;

— MeroauueckuMu peKOMEHJAlUsIMHU 10 OpraHu3aly 0o0pa30BaTeNBLHOrO Ipolecca Ui
00y4eHHsT MHBAJIWJOB U JIMIl C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 30pPOBbsl B 00pa30BaTENIbHBIX
OpraHu3alUsaX BBICHIEr0 00pa3oBaHMs, B TOM YMCJE OCHAIIEHHOCTH 0Opa3oBaTENBbHOrO Ipolecca
(yrBepkeHsl 3amecTuTeneM Munnctpa oopazoBanus u Hayku PO A.A. Kimmmossim ot 08.04.2014
No AK-44/058H).
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JlomosiHeHMs1 M U3MeHEHHsI K padoyeil mporpaMmme NPaKkTUKHU

«IIpousBoacTBeHHasi npakTuka: [IpakTuka no mosydeHuro npogeccHOHAJIbHBIX YMEHUH U
ONnbITa NPO(eCCHOHATBHOM 1eATeJIbHOCTH
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
28.03.03 Hanomarepuasbl

KO 1 HAUMEHOBAHHUE HAIIPABJICHUS ITOATOTOBKH (CHCLLl/IaJ'Il:HOCTl/I)

«XMMHYECKA TEXHOJIOTUI HAaHOMATCpPHUAJIIOB»
HaumenoBanue OOIT

®opma 00yueHus: OUHast

Howmep
OcHOBaHME BHECECHUSA
n3MeHeHus/ CopepxaHue JOMOTHCHUS/ H3MEHEHHS
W3MEHEHUS/ TOIOTHEHUS
JIOIIOJIHEHUS
IIPOTOKOJI 3aceaHus Y YeHOTO
1. coBera Ne oT
« » 20 1.
MIPOTOKOJI 3aceaHus Y YeHOTO
coBera Ne oT
« » 20 1.
MIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT
« » 20 1.
MIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT
« » 20 1.
MIPOTOKOI 3aceaHus Y YeHOTO
coBeTra Ne oT
« » 20 1.
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PABOYAS TIPOIT'PAMMA
«[TPOU3BOJCTBEHHAS ITPAKTHKA: ITPEJIUIIIOMHAS ITPAKTUKA»

Hanpasnenue noarorosku 28.03.03 «Hanomarepuaabn
Ipoduab noaroToBKH — « XHMHYECKAsl TEXHOJIOTHS HAHOMATEPHAIOB»

Kpaaudukauns «6axaaasp»
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IIporpamma cocrasieHa:

JOTICHTOM Kadepbl HAHOMATEPHAJIOB U HAHOTEXHOJIOTUH 1.X.H. Jo11. MypamoBoit H.M.

[Tporpamma paccMOTpeHa U 0100peHa Ha 3aceJaHuM Kadeapbl HAHOMAaTEPUAIOB U HAHOTEXHOJIOTHH

«28» ntons 2023 r., mpotoxoia Ne20.



1. IIEJIb 1 3AJTAYH ITPAKTUKH

[IporpamMma coctaBiieHa B COOTBETCTBHH ¢ TpeOoBaHUsIMU DeiepabHOr0 rocyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapPTa BBICIIETO 00pa30oBaHUs — OaKagaBpuaT MO HAMPABICHUIO MMOATOTOBKH
OakanaBpoB 28.03.03 Hanomamepuanvr (PI'OC BO), nmpoduns «Xumuueckas mexnonozus
HAHOMAMEpPUanNoe», PEKOMEHIAIMAMU METOJNYECKOM KOMUCCUM U HAKOIUIEHHBIM OIBITOM
MPOBEICHUS MPAaKTHUK Kadenapoil HaHoMmarepuaioB u HaHoTexHojoruu PXTY wum. JI. WU.
Menneneesa.

[IporpaMMa oOTHOCHTCST K 4YacTH Yy4eOHOro IUlaHa, ONPEIeNIAeMON Y4YaCTHUKAMHU
o0pa3oBaTe/bHbIX OTHOLIEHMM, Onoka IIpakThka M paccuMTaHa Ha IPOBEJEHUE IPAKTHKU B 8
cemectpe (4 kypc) oOyuenus. [Iporpamma mnpeamosnaraer, 4To OOy4arolIMecsi OCBOWJIU BCE
JUCLHUTUTMHBI ¥ UHBIE TIPAKTHKH, TIPETYCMOTPEHHBIC YUYEOHBIM TJIAHOM, U UMEIOT TEOPETUYECKYIO U
MPAKTUYECKYIO0 MOJArOTOBKY B 00JACTH XMMHUHU, XMMHUYECKON TEXHOJOTUU METO/OB HCCIEIOBAHUS
HAaHOMAaTEpHAaJIOB.

Hear mnpaktuku «I[Ipou3BoacTBeHHAs] NPAKTHKA: MNPEIUIUIOMHAS MPAKTHKA»:
MOJI'OTOBKA K BBIIOJIHEHUIO BBITYCKHOHN KBaTM()PUKAIIOHHON PaOOTHI.

3agauamu npaktuku «lIpou3BoacTBeHHasi MPAKTHKA: NPENIMILNIOMHAST MPAKTHKA»
SBIISICTCS OKOHYATEIbHOE (POPMHUPOBAHUE Y O0YUAIOIINXCS YHUBEPCAIBHBIX U MPOPECCHOHATBHBIX
KOMIIETSHIIN, CBA3aHHBIX C XMMHUYECKON TEXHOJIOTUEH HAaHOMAaTepUasoB.

KoHTposb ycrieBaeMOCTH CTYIEHTOB BEIAETCS IO NPUHATOM B YHMBEPCHUTETE PEUTHHIOBOU
CUCTEME.

Pabouass mporpamMma NMpakTUKH MOXET OBITh pealn30BaHA C MPUMEHEHHEM DJICKTPOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTUN U JIEKTPOHHOTO 00y4YEHUS MOTHOCTHIO WIH YACTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS IPAKTUKHA

[IpoxoxxaeHre MpakTUKKM TMpH MOJArOTOBKe OakanaBpoB mno HampasieHuto 28.03.03
Hanomamepuanvl, npodunst «Xumuueckas mexHONO2Us HAHOMAMEPUALO8) HAIPABIEHO HA
nproOpeTeHne CIeyoNX KOMIIeTeHIIUIi U HHIMKATOPOB MX JOCTUKEHHUS



Hqu)CCCHOHaHLHBIe KOMIICTCHUMHA U UHAUKATOPLI UX TOCTHKCHHUA

3agaua
po(heCCHOHATILHOM
NEeATEIbBHOCTH

O0BexT min 001acTh
3HAHUS

Konu
"HanMeHoBanue 11K

Ko n naumenoBaunue
MHJIUKATOpa JOCTUKEHUS
TIK

OcHoBaHue
(mpodeccroHaNbHBIN
CTaHJApT, aHAJIU3 OTIBITA)
OO000111IeHHBIE TPYIOBBIC

byHKIMH

Tun 3aaa4 npogecCHOHAILHOM J1esATell

bHOCTH: Hay‘{HO-I/ICCJ'Ie)IOBaTeJILCKI/Iﬁ H pacquHo-aHaﬂnanecKnﬁ

cOOp U aHANIMU3 JIaHHBIX | - OCHOBHbBIE tunsl | [IK-1 Cnocoben IIK-1.1 3naer ocHOBHbIE | AHanu3 TpeOOBaHUIT K

0 CYIICCTBYIOIIUX | HAHOMATEPHAJIOB U | IPOTHO3MPOBATH BIMSIHAE | 3aKOHOMEPHOCTH U po(heCcCUOHATLHBIM
TUTAX u MapKax | HAHOCHUCTEM MHUKpO- U HAHO- pPUMEPHI BIUSHUS KOMIIETEHIIHSIM,
HAaHOMAaTEPHAJIOB U | HEOPTAaHHYECKOM Maciirada Ha MUKpPO- ¥ HAHO- PEIBSIBISEMBIM K
HAHOCHCTEM, uX | (MEeTaTn4ecKux U | MEXaHUYECKUE, maciirada Ha BBIMTYCKHUKAM

CTPYKTYypE M CBOWMCTBAX | HEMETAJUTHUCCKHUX ) U | pu3udeckne, XUMHUECKHAE | MEXaHUYECKHE, HaTPaBIICHUS TIOJITOTOBKU
MPUMEHUTEIHHO K | OpraHu4ecKkou U ApyTUe CBOMCTBA (bu3nueckre, XMMUYECKUE | HA PBIHKE TPYyAa,
pelIeHuto (mOTMMEpHBIX, BEILIECTB U MAaTE€pPHAJIOB U IpyTHUe CBOMCTBA 0000611eHNE 3apy0EKHOTO
MOCTaBIEHHBIX 3a7lau C | YIJIEPOJHBIX)  MPUPOJIBL, BEIIECTB U MaTEPHUAaJIOB OTIbITa, IPOBEICHUS
UCIIONIb30BaHWEeM  0a3 | TBepIsbIe, KUJIKUE, IK-1.2 Ymeer KOHCYJIbTALINM C

TAaHHBIX U | reneoOpasHble, POTHO3UPOBATH BIUSHUE | BELYLIUMU
JTUTEPATyPHBIX a’pO30JIbHBIC,  BKITIOYas MHUKPO- U HaHO- paboromarensamu,
HUCTOYHUKOB; HAHOTUICHKU u Mmaciirada Ha 00BeAMHEHUSIMH

ydqactue B paboTe | HAHOCTPYKTYpPUPOBAHHBIE MEXaHUYECKHE, paboTtoaaTeneit oTpaciu,
TPYNOMbl  CIEUUATHCTOB | MOKPBITHUS; busnyeckre, XAMUIECKUE | B KOTOPOH BOCTPEeOOBaHBI
npu BBITIOJTHCHUH | - METOJIbI MCCIICIOBAHUH, Y IpyTHE CBOWCTBA BBIMTYCKHUKH B paMKax
JKCIIEPUMEHTOB, WCIBITAHUHN, TUarHOCTUKU BEIIECTB U MaTEPHUAJIOB HaTpaBIEHUS
MPOBEAEHHUIO PACYETOB | U KOHTPOJSA KA4E€CTBA IIK-1.3 Brnageer TOJITOTOBKH.

u o0OpaboTke UX | HAHOMaTepUaJoB, METOJJaMH OLIEHKH

pe3yIbTaToOB o | mory(haOpuKaToB, BJIMSIHHS MUKPO- ¥ HaHo- | [IpodeccrnonanpHbii
CO3JIaHHIO, 3arOTOBOK JIeTaleld U Macirrada Ha crangapt 26.006
UCCIIEIOBAaHHIO Y | U3JIeJIWIA Ha UX OCHOBE, MEXaHHYECKHE, «Crienuanuct 1mo

BBIOODY TBEP/BIX, KUIKHX, (r3HUeCcKHe, XUMUUECKHe | Pa3paboTKe
HaHOMAaTePHAJIOB U | Teneo0pa3HbIX U U IpyTHe CBONCTBA HaHOCTPYKTYPHUPOBAHHBIX
HAHOCHUCTEM,  OIICHKE | adPO30JIbHBIX BEIIECTB M MATEPUAJIOB KOMTIO3UIIMOHHBIX
IKCILTyaTaIMOHHBIX HAaHOCHCTEM, METOIBI MaTepHaJIOBy,
XapaKTePUCTHK C | AMarHOCTHKY W aHAJIH3a YTBEPkKJACHHBIN MPUKA30M
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IIOMOIIBIO
KOMIIJICKCHOI'O aHaJiu3a

CTPYKTYpBl U (PHU3HUKO-

MEXaHUYECKUX,
KOPPO3UOHHBIX u
JIPyTHUX CBOJCTB,
YCTOMYMBOCTH K
BHEIITHUM
BO3JICHCTBUSM;

1.  cbop HAy4YHO-
TEXHUYECKOU
uHpopmanuu o
TEMaTUKe
JKCIIEPUMEHTOB TUISE

COCTaBJIEHUS 0030pOB,
OTYETOB M  HAayYHBIX
nyOnuKanuii, yuactue B
COCTaBJIEHUH  OTYETOB
o BBITIOJTHEHHOMY
3a/IaHUIO.

HaHOAUCIICPCHBIX YaCTHUII,
HAaHOIIJICHOK 1
HaAHOCHUCTEM.

MuHnucrepcerBa Tpy1a u
COLIMATILHOM 3aIlIUTHI
Poccniickoit enepanuu
ot 08.09.2015 No 604H.
A: JIabopaTtopHo-
aAHAJIUTUYECKOE
COIIPOBOXKCHHE
pa3paboTKu
HAHOCTPYKTYPUPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepuaioB (ypoBEHb
KBaH(pUKanuy — 6)

B: HayuHo-TexHuueckas
pa3paboTKa u
METOUYECKOE
COTIPOBOXKICHHE B
o0yacTu co3gaHus
HaHOCTPYKTYPUPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepUajoB

(ypoBeHb KBaIM(PUKAIIII
—6)
[TpodeccrnonanbHbIM
cranaapt 40.104
«CrienaaucT 1o
M3MEPEHMIO TApaMETPOB
1 MoAu(UKAIIUN CBOMCTB
HaHOMAaTEpHaJIOB U
HaHOCTPYKTYp»,
YTBEPXKACHHBIN PUKA30M
MuHnucrepceTBa Tpyia u
COLIMAJILHOW 3alllUTBI
Poccuiickoit @enepanuu
oT «7» centsi0ps 2015 .
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Ne 593H.

C: CoBepIieHCTBOBaHUE
IIPOLIECCOB U3MEPEHUMN
napameTpoB U

Mo U (DUKAIH CBOHCTB
HAaHOMATePHaJIOB U

HAHOCTPYKTYp (YpOBEHb
KBaH(pUKanuy — 6)

yyactue B pabore
IPYIIBl  CIEIUAINCTOB
pu BBITTOJTHEHUN
IKCIIEPUMEHTOB,
NPOBEICHUIO PACUYECTOB
u 00paboTke ux
pe3yabTaToOB o
CO3JIaHHIO,
UCCIICIOBAaHHIO u
BBIOOPY
HaHOMAaTEepPHAaJIOB 17§
HaHOCHCTEM,  OLIEHKe
IKCIUTYaTaIMOHHBIX
XapaKTePUCTHK c
TIOMOIIIBIO

KOMIIJICKCHOI'O aHaJiu3a

- OCHOBHBIE THUIIBI
HaHOMAaTepHalloB u
HAaHOCUCTEM
HEOpPraHUYeCKOn
(MeTamInIecKux u
HEMETATTUYECKHX ) u
OpraHu4eCcKOn
(TOTMMEPHBIX,
YIJIEPOAHBIX)  IPUPOJIBI,
TBEpbIE, KUJKHUE,
resieo0pasHeIe,
a’pO30JIbHBIE,  BKIIOYast
HAHOTUICHKH "
HAaHOCTPYKTYPHUPOBaHHbBIC
TTOKPBITHS;

- MCTObI I/ICCJIGHOBaHPlﬁ,

IIK-2 Cnocobden
MPUMEHSITh HaBBIKU
HCIIOIL30BaHUS
MIPUHIIUIIOB U METOIMK
KOMILJIEKCHBIX
HUCCIIEAOBaHUIA,
WCHIBITAaHUN U
IHArHOCTHUKHU

IIK-2.1 3HaeT OCHOBHEIE
METOIUKH ITPOBEICHUS
HCCJICIOBaHUM
HAHOCTPYKTYPUPOBaHHBIX
MaTepUajIoB

IIK-2.2 YMmeet
IPOU3BOIUTH OIICHKY
CTPYKTYPBI U CBOWCTB
HAHOCTPYKTYPHPOBAHHBIX
MaTepuanioB Pa3IHuYHbIMH
METOIaMH HCCICAOBAHMS

IIK-2.3 Binangeer
HaBBIKaMU BbIOOpA
METOJIOB MCCIIEIOBAHUS
XapaKTePUCTHK
HAHOCTPYKTYPUPOBAHHBIX

AHanu3 TpeOoBaHUN K
podeCCHOHATBHBIM
KOMIICTCHIIMSIM,
MIPEABSBISIEMBIM K
BBIITYCKHUKAM
HaIpaBJICHUS TOATOTOBKH
Ha PBIHKE TPY/Ia,
0000111eHIE 3apyOEKHOTO
OTIBITA, POBEICHUS
KOHCYJIbTAllUH C
BEIYIITIMHU
paboToaTensamu,
00bEeTMHEHUSIMU
paboTonaTeneit orpaciu,
B KOTOpPOM BOCTpeOOBaHbI
BBIMTYCKHUKH B paMKax

CTPYKTYPhl M (M3UKO- | MCTIBITAHUM, IMArHOCTHKU | HAHOCTPYKTYPUPOBAHHBIX | MaTEPHANIOB HaIlpaBJICHUS
MEXaHUYECKUX, U KOHTpOJIsS KayecTBa | MaTepHaJioB HOJrOTOBKH.
KOPPO3HOHHBIX Y | HAHOMATepHaJoB,

JIpYTuxX CBOWCTB, | monygaOpHuKaToB, [IpodeccronanbHbII
YCTOMYMBOCTH K | 3aTOTOBOK  JeTajled Hu cranaapt 26.006
BHEIIHUM U3JIENM Ha HUX OCHOBE, «Crienuanucr mno
BO3/ICHCTBUSIM, TBEPJIBIX, KHUJIKAX, pa3paboTke

y4yacTue B | refneo0pa3HbIX u HaHOCTPYKTYPHUPOBAHHBIX
IPOM3BOJICTBE a’pO30JIbHBIX KOMTIO3HIIMOHHBIX
HaHOMAaTepHaJioB U | HAHOCHCTEM, METObI MaTepHaIoBy,




HaHOCHCTEM c
3aJaHHBIMU
TCXHOJIOTNYCCKUMHU 158
(G YHKIIMOHATBHBIMHU
CBOMCTBaMH,
MPOEKTUPOBAHUU
BBICOKOTCXHOJOTUYHBIX
MPOIECCOB B COCTaBe
MEPBUYHOIO IIPOEKTHO-
TEXHOJIOTHYECKOTO HIIH
HCCIIEA0BATEIBLCKOTO
nopa3ieICHHUs.

JUArTHOCTHKU ¥ aHalln3a
HAHOJIMCIIEPCHBIX YaCTHII,
HAHOILUICHOK u
HAaHOCHCTEM;

- BCE BH/IBI
HCCIIEIOBATENHCKOTO,
KOHTPOJIBHOTO U
UCIBITATEIHHOTO
obopynoBaHus,
AHAJIMTUYECKON
anmapaTypsl,
KOMITBIOTEPHOE
MIPOrPaMMHOE
obecrniedeHue Ass
00paboTKH pPe3yIbTaTOB U
aHaJlM3a MOJY4EeHHBIX
TAHHBIX, MOJICITUPOBAHUS
MPOLIECCOB CUHTE3a U
(bUBUKO-XUMUYECKUX
CBOWCTB
HAaHOMAaTEPHAJIOB.

YTBEPKICHHBIN [TPUKA30M
MunucTepcTBa Tpyaa u
COILIMAILHOM 3aIlIUThI
Poccuiickoit @enepanuu
ot 08.09.2015 No 604n.

A: JIabopaTtopHo-
aQHAJIUTUYECKOE
COIIPOBOXKACHUE
pa3paboTKu
HAHOCTPYKTYPUPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepuaioB (ypoBEHb
KBaH(pHUKanuy — 6)

B: HayuHo-TexHuueckas
pa3paboTKa u
METOJUYECKOE
COIIPOBOXkJCHUE B
o0acTu co3gaHus
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITOHHBIX
MaTepuasoB

(ypoBeHb KBanHUpUKAIIIT
—6)

[TpodeccrnonanbHbIM
cranzaapt 40.104
«Crenyanuct o
M3MEPEHUIO TapaMETPOB
1 MoAu(UKAIIUN CBOMCTB
HAaHOMAaTEPHAJIOB U
HaHOCTPYKTYp»,
YTBEPKJACHHBIN MPUKA30M
MuHnucrepcTBa Tpyia u
COLIMAJIBHOM 3aIIUTBHI




Poccuiickoit ®enepanuu
oT «7» centsaops 2015 r.
Ne 593m.

C: CoBepilieHCTBOBaHHE
IIPOLIECCOB U3MEPEHUIN
napaMeTpoB U

Mo I (DUKAIIH CBOHCTB
HAaHOMAaTEPHAJIOB U

HAHOCTPYKTYp (YpOBEHb
KBaH(puUKanuy — 6)

cOOp M aHaIM3 JAHHBIX

0 CYILECTBYIOIIMX
THUITaX u MapKax
HaHOMAaTepHaJIOB "
HAHOCHCTEM, ux
CTPYKTYpE M CBOMCTBax
HPUMEHUTEIBHO K
pELICHUI0
NIOCTABJICHHBIX 33734 C
UCTIONIb30BaHNEeM  0a3
JIAHHBIX "
JUTEPATYPHBIX
UCTOYHHKOB,;

yyactue B pabote
TPYIIBI  CIEIHATIHCTOB
npu BBITIOJTHEHUN
IKCTIIEPUMEHTOB,
NPOBEJCHUIO PACYETOB
" 00paboTke 170'¢
pe3yJbTaToB o
CO3/IaHUIO,
MCCIIEZIOBAaHHIO u
BbIOODY
HaHOMAaTepHAaJIOB "

- OCHOBHBIE THUIIBI
HaHOMaTepHaJloB u
HAaHOCUCTEM
HEOpraHu4ecKon
(MeTamInIecKux u
HEMETaNTNYECKUX ) U
OpraHn4eCcKon
(OJIMMEPHBIX,
YTIEPOAHBIX)  HPHUPOJIBI,
TBEpJbIE, KHUJIKHE,
resieo0pasHeIe,
a’po30JIbHbIE,  BKIJIIOYast
HAHOIUICHKH "

HAaHOCTPYKTYPHUPOBaHHbBIC
TTOKPBITHS;

- IPOLIECCHl  TIOJIYYEHUS,
00paboTKn u
MoauQUKaIIu
HaHOMAaTePHAJIOB,
BKJIIOYAst
HaHOCTPYKTYPHBIC
IUICHKA W TIOKPBITHSA,
noyhadpuKaToB,
3arOTOBOK  JIeTalled |

IIK-3 Cnocoben
MIPUMEHSITh OCHOBHbIE
TUIIBl HAHOMATEPHAJIOB U
HaHOCUCTEM
HEOPraHUYECKOHN U
OpraHUYECKON IPUPOBL,
BKJIIOYAsl HAHOILJIEHKU U
HaHOCTPYKTYPUPOBaHHbBIE
MIOKPBITHS, BIIAJIEET
HaBbIKaMU BbIOOpa TaKUX
MaTEpUAJIOB JUIs
3a/IaHHBIX YCIOBUHI
9KCILTyaTaluy C y4€TOM
TpeboBaHMI
TE€XHOJIOTMYHOCTH,
SKOHOMHMYHOCTH,
HAJEKHOCTH U
JIOJITOBEYHOCTH

IIK-3.1 3HaeT OCHOBHEIE
(U3HKO-XMMHYECKHE,
IKCILTyaTaIMOHHBIE U
TEXHOJOTHYECKHE
XapaKTePUCTUKU
HAHOCTPYKTYPUPOBaHHBIX
MaTepUajIoB

IIK-3.2 Ymeer
MIPUMEHSTh
UH(POPMALIMOHHO-
KOMMYHHUKAI[IOHHBIE
TEXHOJIOTUH JUI cO0pa U
aHaIM3a TEXHUYECKON
UH(POPMALIUH 110
WHHOBAIMOHHBIM
pa3paboTkam B o0iacTu
MOJTyYCHHUS
HaHOCTPYKTYPUPOBAHHBIX
MaTepHaJIOB

IIK-3.3 Biangeer
HaBBIKAMH
MOAU(PHUITPOBAHUS
METOIHUK U cIIoco00B
TIOJIYYeHUS, st

AHanu3 TpeboBaHUN K
npogeccuoHaIbHBIM
KOMITETEHIIHSIM,
IPEeabABISEMbIM K
BBIITYCKHUKAM
HalpaBJIEHUS TOATOTOBKU
Ha pBIHKE TPY/a,
00o011eHne 3apy0exHOTOo
OTIBITA, TIPOBEICHUS
KOHCYJIbTALlUH C
BEIYIIUMHU
paboToaTensamu,
00beAMHEHUSIMU
paboTtonaresneit oTpaciu,
B KOTOpPOM BOCTpeOOBaHbI
BBIIMTYCKHUKH B paMKax
HaTpaBJICHUS
HOJTOTOBKH.

[IpodeccronanbHbIit
cranaapt 26.006
«Crienuanucr 1no
pa3zpaboTke
HAHOCTPYKTYPUPOBAHHBIX
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HAaHOCHCTEM,  OLEHKE
9KCIUTYaTalluOHHBIX
XapaKTEPUCTUK C
HIOMOILBIO

KOMIUIEKCHOI'O aHalIu3a
CTPYKTYpbl U (U3HKO-

MEXAHUYECKUX,
KOPPO3UOHHBIX u
JIpyrux CBONCTB,
YCTOMYUBOCTH K
BHELTHUM
BO3JICHCTBUAM;

coop HAy4HO-
TEXHUYECKOU
uHpOpMaLUN o
TEMaTHKe
JKCIIEPUMEHTOB JUISt

COCTaBJIEHUSI 0030pOB,
OTYCTOB n HAay4YHBIX
nyOJIMKanui, yqactie B
COCTaBJICHUM  OTYETOB
1o BBITTOJTHEHHOMY
3a/IaHHIO.

n37eIuid Ha X OCHOBE, a
TaKkKe TEXHOJOTHYECKHE
MpoLecChl €  y4acTUEM
HaHOCTPYKTYPUPOBAHHBIX
cpex;

- HOpMaTUBHO-
TEeXHHYECKas
JTOKYMEHTaIus U
CHCTEMBI CepTUPUKAIIH
HaHOMAaTEPHAJIOB U
M37eIIMi Ha X OCHOBE,
MIPOTOKOJIBI X012 U
pe3yabTaTOB
AKCTIICPUMEHTOB,
JOKYMEHTAITHS TI0
TEXHUKE 0€30IIaCHOCTH U
0e301macHOCTH
JKU3HECATCIIbBHOCTH.

obecreyeHns 3aJaHHBIX
CBOWCTB Marepuaia u
TCXHOJIOTNYCCKUX
apaMeTPoOB €ro
TOJIYYEHUS

KOMTIO3UITMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN [TPUKA30M
MunuctepcTBa Tpyaa u
COLMAIIBHOM 3aLUTHI
Poccuiickoit @enepanuu
ot 08.09.2015 No 604=.
A: JlabopaTopHo-
AQHAJIUTUYECKOE
COTIPOBOXKACHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITOHHBIX
MaTepuainoB (ypOBEHb
KBanupuKanum — 6)

B: HayuyHo-TexHuueckas
pa3zpaboTka u
METOJUYECKOE
COIIPOBOYX/ICHUE B
001acTH co3aHus
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepuasoB

(YpoBeHb KBaJIM(pUKAILTUH
—6)

[IpodeccronanbhbIit
cranaapt 40.104
«Crenuanuct 1o
HM3MEpPEHUI0 apaMeTpoB
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MuHucTepcTBa Tpyaa u




COILIMAILHOM 3aIlIUThI
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oT «7» cents6ps 2015 r.
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C: CoBepiiieHCTBOBaHUE
MIPOIIECCOB U3MEPCHUI
napameTpoB U
MOAM(HUKAIIMH CBOMCTB
HAaHOMAaTEPHUAJIOB U

HaHOCTPYKTYp (YpOBEHb
kBauKanuu — 6)

Tun 3axa4 npodgeccuoHaNbHOI 1esITeIbHOCTH: MPOU3BOICTBEHHbII H MPOEKTHO-TEXHOJOTHYeCKHUI

ydactue B
IIPOU3BOJCTBE
HaHOMAaTepHaJloB
HAaHOCHUCTEM c
3a/laHHBIMU
TEXHOJOTMYECKUMH U
(GyHKIIMOHATbHBIMU
CBOMCTBaMH,
POEKTHPOBAHUU
BBICOKOTEXHOJIOTMUYHBIX
IPOLIECCOB B COCTaBe
NEPBUYHOTO TMPOEKTHO-
TE€XHOJOTHYECKOIro WU
U CCIIEJOBATEIBCKOTO
NoJipa3iesieHus;
KOHTPOJIb KauecTBa
BBIITYCKaeMOM

MPOTYKITHH.

- BCE BHUIBI
HCCIEI0BATENLCKOIO,
KOHTPOJIBHOTO u
HCIBITATEILHOTO
obopynoBaHus,
aHAJIMTUUECKOM
anmapaTypsl,
KOMITBIOTEPHOE
MPOrPaMMHOE
obecneucHue IS
00paboTKHU pe3yinbTaTOB U
aHajau3a MOJTy4EHHBIX
JAHHBIX, MOJCIUPOBAHUS
MpOLIECCOB  CHHTE3a U
(hUBUKO-XUMHYECKUX
CBOICTB
HaHOMATEPHAJIOB;

- IPOIIECCHl  TIOJIYYCHUS,
00paboTKu u
MoaupuKaIu
HaHOMAaTePHAJIOB,
BKJIIOYAs

IIK-4 Cnoco6en
OCYILIECTBIISITH BBIOOp U
MpeIBapUTENIbHBINA pacyer
OCHOBHBIX IIPOLIECCOB U
anmnapaToB XUMHUYECKON
TEXHOJIOTUHU
HaHOMAaTepHaJloB

I1K-4.1 3HaeT TUIIOBBIE
MPOIIECCHl XUMUYECKOM
TEXHOJIOTHH,
COOTBETCTBYIOIINE
anmaparbl 1 METO/IbI UX
pacyera

K-4.2 Ymeer
IIPOBOJUTH
MIpEeABAPUTENBHBIA pacyeT
OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTHH
HaHOMaTEPHUAJIOB

IIK-4.3 Bianeer
HaBbIKaMH BBIOOpa
OCHOBHBIX TIPOIECCOB U
anmnapaToB XUMHUYECKOM
TCXHOJIOTUHU
HaHOMAaTepHAaJIOB

AHanu3 TpeboBaHUN K
npogeccuoHaIbHBIM
KOMITETEHIIHSIM,
IPEabABISEMbIM K
BBIITYCKHUKAM
HalpaBJIEHUS TOATOTOBKU
Ha pBIHKE TpY/a,
00o011eHne 3apy0exHOTO0
OTIBITA, TIPOBEICHUS
KOHCYJIbTALlUH C
BEIYIIUMHU
paboToaTensamu,
00beAMHEHUSMHU
paboTtonaresneit oTpaciu,
B KOTOpOM BOCTpeOOBaHbBI
BBIIMTYCKHUKH B paMKax
HaTpaBJICHUS
HOJTOTOBKH.

[IpodeccronanbHbIit
crangapt 26.006
«CreruaimcT 1o
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HAaHOCTPYKTYPHBIC
IVICHKK W TIOKPBITHS,
nosrygpabpuKarTos,
3arOTOBOK  JI€TalleH |
n37eIuid Ha X OCHOBE, a
TaK)K€ TEXHOJIOTHYECKHE
MPOLIECCHI € y4acTHEM
HAHOCTPYKTYPHUPOBAHHBIX
cpen;

- HOPMaTHUBHO-
TEXHUYECKast
JOKYMEHTAIHSI U
CHCTEMBI CepTUPUKAIIH
HaHOMATEePHAJIOB U
U37eJIMA Ha UX OCHOBE,
IIPOTOKOJIBI X014 U
pe3yNIbTaTOB
JKCIIEPUMEHTOB,
JOKYMEHTAITHUS TI0
TeXHHKE 0€30IacHOCTH U
0e30macHOCTH
KU3HECATECIIbBHOCTH.

paspaboTke
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITMOHHBIX
MaTepuasoBy,
YTBEPKICHHBIN [TPUKA30M
MunuctepcTBa Tpyaa u
COLMAJIBHOM 3aLUThI
Poccuiickoit @enepanuu
ot 08.09.2015 No 604#.
A: JlabopaTopHo-
AHATTITHYECKOE
COTIPOBOXKACHHE
pa3paboTku
HAHOCTPYKTYPUPOBAHHBIX
KOMTIO3UITHOHHBIX
MaTepuainoB (ypoBeHb
KkBanupuKanum — 6)

B: HayuyHo-TexHHuueckas
pa3paboTka u
METOAMYECKOE
COIIPOBOKIICHHE B
00J1acTH cO3AaHusA
HAHOCTPYKTYPHPOBAHHBIX
KOMIO3UIIMOHHBIX
MaTepHuaoB

(YpoBeHb KBaJIU(pUKALTIH

—6)
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B pesynbpTaTe mpoxokieHus MPaKTHKKA 00YJIarOITUNCS JOJIKEH:

3nameo:

— (UBHKO-XMMHYECKHE CBOWCTBA HAHOMATEPHAIOB W HAHOCHUCTEM IO Mpoduiio
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI,

—  (UBHKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJOTUYECKUX TIPOIECCOB  MOMyUCHUS
HaHOMAaTEPHAJIOB U HAHOCUCTEM 10 MPOUITIO BHITYCKHON KBATM(PUKAIIMOHHON PabOTHI,

— KOMIUIEKC MEPOINPUATHA IO TEXHHKE OE30MacHOCTH, OXpaHE OKpYKalolehH Ccpeisl,
OXpaHE TPYa;

Ymemo:

—  OCYIIECTBIIATH KOHTPOJIb CAMOCTOSITEILHON HAyYHO-UCCIIEIOBATEILCKON PabOTHI;

—  BBINOJIHATH MOJATOTOBKY HAYYHO-TEXHUYECKOW JOKYMEHTAILIMH ISl TPOBEACHUSI HAYYHBIX
UCCJICIOBAaHUIA U TEXHUYECKUX Pa3pabOTOK;

— BBIMOJHATH PacyeThl, CBs3aHHBIE C Pa3pabOTKOW 3aJaHUW ISl OTJCNBHBIX
HUCIIOJTHUTEICH.

Bnaoemn:

— CHCTEMOM IUIAHMPOBAHUS W OPraHU3alMM HAyYHO-HCCIEAOBATEIbCKUX B paMKax
M3y4aeMoi mporpaMMbl OakajiaBpuara.

3. OFbEM ITPAKTHUKHU U BUJIbl YYEBHOM PABOTHI

[Ipaktuka mnpoBoautcs B 8 cemecTpe. WTOroBbIif KOHTPOJb MPOXOXKIEHUS MPAKTHKH
OCYIIIECTBJISIETCS] IyTEM IPOBEJCHMSI 3a4€Ta C OLIEHKOM.

O0beM NpakTUKH
Bup yuyeoHoii padotbl Axax, | Actp,
3E
4. 4.
O0mas TPyI0eMKOCTh NPAKTHKH 9 324 243
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: - - -
CamocrosiTesibHas padora 9 324 243
B TOM 4HcJje B popMe NPaKTHYECKO MOATOTOBKH: 9 324 243
KoHnTakTHas camocTosiTelbHas paboTa 9 0,4 0,3
CaMocCTOsITENbHOE U3YUEHUE PA3/AEIOB IPAKTUKH 323,6 | 2427
Buj kouTpoas: 3ader c oneHkoM
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4. COAEPKAHUE ITPAKTUKHU

4.1. Paznesnbl NpaKTHKH

O0beM pazmena
Pa3nensl Paznen nmpakTuku
MIPAKTHUKH, 9aCOB
Pazmen 1 I[ToAroToBUTENBHBII 36
Pasnen 2 BrIntoTHEHNE MPETUIIIIOMHON TPAKTUKHI 252
Paznen 3 3aKJIIOUUTEIbHBIN 3TAIl IPEIUINIOMHON TPAKTUKU 36
Bcero uacos 324

4.2. Cogep:xanue pa3iejioB NPAKTUKHU

HpCI[[[I/IH.TIOMHaH IMPAKTHUKAa BKJIIOYACT 3Tallbl O3HAKOMJICHHWA C IMPUHIUIIAMHA OpraHu3alun
HAyYHBIX HMCCJIEIOBAaHUN U MPEAAUIITIOMHON paboThl (pa3zen 1) U 3Tam NMpakTUYECKOr0 OCBOCHUS
JeATEeTLHOCTH YIEHOTO-UccienoBares (pa3aenst 2,3)
Pazpgen 1. IlloaroroBuTeILHBIN
CocrasiieHue HHAUBUAYAJIBHOI'O IJIaHAa IPAKTHKHU, COIrJIACOBAHUC €TI0 C PYKOBOJUTCIICEM ITPAKTUKH.
Pa3paboTka Hay4HOro IUIaHAa W MPOrPaMMBbI MPOBEACHUS HAYYHOTO HCCIIEIOBAHUS, OINpe/eicHHe
OCHOBHOM TpOOJEeMBbI, O0BEKTa M TPEIMETa HCCIeNOBaHUs;, (HOPMYIUpPOBAHUE LETU U 3a7ad
UCCIIeIOBaHMsI, pa3paboTKa HHCTPYMEHTAPHs INITAHUPYEMOTO UCCIIeI0OBAHUS
Pa3nes 2. BoinosiHeHHe MPeIIUIIOMHON MPAKTHKH.
2.1. IlpenBaputenbHblii 3Tan uccienoBaHus mo 0aze mpakTuku. Ompenensercss KPyr HaydHBIX
npodJieM Ui WCCIICOBaHUS, TEOPETUYSCKH OOOCHOBBIBACTCS TEMa IUCCEPTAIH, H3Y4aeTCs
CHelnualu3upoBaHHas MpodecCUOHaNIbHas JMTEepaTypa, CHUCTEMaTHU3UPYIOTCA JUTEpaTypHBIE
HCTOYHUKHN I OT4YETa O MPOXOXKICHHUU HpeI[III/IHHOMHOﬁ IIPaKTUKH. HpOBOI[I/ITCH HAay4YHOC
000CHOBaHHE aKTyaJIbHOCTH UCCIIEIOBaHUS, 1I€TTH, 3a/1a4, CTENIEHH pa3pab0TaHHOCTH IPOOIIEMBI.
2.2. OcBoeHHE OCHOBHBIX SKCIICPUMCHTAJIBHBIX MCETOAOB B COOTBCTCTBUMU C IIOCTABJIICHHBIMH
3a/1a4yaMH.
2.3. HemocpenctBeHHasi peayi3aiiys MPOTPaMMbl TPEAIUIIOMHON MpakTUKUA. OCyIIECTBICHUE
coopa, aHanmuza U 0000IIEHHS HEOOXOAMMOTO MaTepuana, OILEHKa BOCIPOU3BOJAUMOCTH
MOJIYYCHHBIX JTaHHBIX.
Pa3znen 3. 3akiawuuTeNbHbIA 3Tan NpeAIUIIOMHON mnpakTukud. OIEHKa W WHTEpIpeTalus
MOJIYYCHHBIX PEC3YJIILTATOB. Anamus JaHHBIX W HMX CpPaBHCHHUEC C JIMTCPATYPHBIMU JAHHBIMH H C
pe3ynbTaTaMu, MOJIyYeHHBIMH paHee, PopMyTHpoBaHUE OKOHYATETBHBIX BBIBOJIOB.
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5. COOTBETCTBME COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUSA ITIPAKTUKHU

Ne B pesynbpraTe 0CBOCHMS IPAKTUKU CTYIEHT JOJKEH: P%feﬂ Pa32)1en Pa:gLen
3HaTh:
1 —  (U3HKO-XMMHYECKHE CBOMCTBA MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB U HAHOCHCTEM, + + +
110 TPO(HITI0 BRIMTYCKHOW KBATM(UKAIIMOHHON PabOTHI,
2 —  (pUBHKO-XMMHYECKHE 3aKOHOMEPHOCTH IPOIECCOB MOJIYYCHUST MATEPHAIIOB, B TOM YHCIIE + + +
HaHOMaTepHaJIOB U HAHOCHCTEM, 0 MPO(UIIIO BHITYCKHON KBATHM(PUKAIIMOHHON paboThl;
3 — OCHOBHBIE METOJbl aHAJIN3a HAHOCTPYKTYPHUPOBAHHBIX CHUCTEM W HAHOMATEPHANIOB, IO + + +
PO HITIO BBITYCKHOHN KBaTM(UKAIMOHHON pabOTHI;
— KOMIUIEKC MEPONPHUATHI MO0 TEXHUKE 0e30MacCHOCTH, OXPaHE OKPYKAIOIIEH Cpeibl, OXpaHe + + +
Tpyna,
Ymersb:
4 —  OCYIIECTBJISITh KOHTPOJIb CAMOCTOSITEIbHON Hay4YHO-HUCCIIEA0BATENBCKOM PabOThI + + +
5 —  BBIIOJIHATH MOATOTOBKY HAYYHO-TEXHUYECKOM TOKYMEHTAlUMU JJI1 MPOBEICHUS Hay4dHBIX + + +
UCCIIEIOBAaHUM U TEXHUYECKUX pa3paboToK;
6 —  BBINOJHATH PAacueThl, CBA3aHHbIE C pa3pabOTKOM 3aaHUN JUIs OTAEIbHBIX UCTIOIHUTEIEH. + + +
Baanern:
7 |- CUCTEMOM IIJJAHUPOBAHUS M OpPraHU3AlMM HAyYHO-UCCIENOBATEIBCKUMX B paMKax H3ydaeMou + + +
IporpamMMsbl OakaiaBpHara.
B pe3ysbTate 0cBOeHUsI AUCHMILIMHBI CTYIEHT J10JI5KeH MPUOOpecTH ciieayroiue npogeccnoHaabHble KOMIIETEHIINH U MHAUKATOPBI
UX JOCTHKEHUA:
Koa n naumenoBanue IIK
Koa n HaumeHoBaHue uHauKkarTopa nocruskenus IK
— MK-1 Cnocobern  mporuosuposars | IIK-1.1 3naeT ocHOBHBIE 3aKOHOMEPHOCTH U IIPUMEPEI + + +
0@ |BIMAHME MHKPO- W HAHO- Macmtaba Ha| BIMSHHUS MUKPO- M HAaHO- MaclITaba Ha MeXaHHYEeCKue,
MEXaHUYCCKUC, (i)I/I?,I/IT-IeCKI/Ie, XUMHYECKHE U (bHSI/ILIeCKI/Ie, XUMHYCCKUEC U IPYTUC CBOMCTBA BEILIECTB
JApYrUe CBOMCTBA BELIECTB U MAaTEPUAJIOB U MaTepHUaJioB
IIK-1.2 YMeeT nporHo3upoBaTh BIUSHHE MUKPO- U + + +
27 HaHO- MacITada Ha MexaHHueckue, Gu3nyecKue,
XUMUYECKHUE U IPYT'HE CBOMCTBA BELIECTB U MAaTEPUAJIOB
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IIK-1.3 Brnageer MeTo1aMu OIICHKH BIIMSIHUSI MUKPO- U

28 HaHO- MacITaba Ha MeXaHW4YecKue, GU3nIeCcKue,
XMMUYECKHE U JIPYTHE CBOWCTBA BELIECTB U MaTEPHAJIOB
29 IIK-2.1 3HaeT OCHOBHBIE METOJIUKH MPOBEICHUS
WCCIICIOBAaHNH HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB
— IIK-2 Cnoco0eH NpUMEHSTh HaBBIKH DYRLYPHP P
IIK-2.2 YMeeT npou3BOAUTH OLIEHKY CTPYKTYPHI U
WCTOJb30BAHUSI TPUHIMIIOB U METOJIUK .
30 . . | CBOMCTB HAHOCTPYKTYPHPOBAHHBIX MaTEPHUATIOB
KOMIUIEKCHBIX HCCIICZIOBAHUN, HCIBITAHUIN
ALHOC AHOC oBa Pa3IMYHBIMU METOJAAMHU HCCIIEIOBAHUS
W JMATHOCTUKH HAaHOCTPYKTYPHPOBAHHBIX
A PYKLYpHp IIK-2.3 Brnageer HaBbIKaMu BEIOOpA METOJIOB
MaTepuasoB
31 HCCIICOBAHUS XapaKTEPUCTHK
HAaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAIIOB
IIK-3.1 3naet ocHOBHbIE PU3UKO-XUMUYECKUE,
32 |- IIK-3 CnocoOeH NpUMEHATh OCHOBHBIE | IKCILUIyaTallUOHHbIE U TEXHOJIOTUYECKUE
TUIIGI HAHOMATEPMAIOB M HAHOCHCTEM | XaPaKTEPUCTHKU HAHOCTPYKTYPHPOBAHHBIX MATEPHUAJIOB
HEOPTraHNYECKOU " opranunueckoii | I1K-3.2 YMeer npumeHsaTs HHOOPMaAIIMOHHO-
OPUPOJBI,  BKJIIOYAs  HAHOIUICHKH M| KOMMYHHKAIIMOHHBIE TEXHOJIOTUH JUIsl cOOpa M aHaiImu3a
33 |HaHOCTPYKTYpHPOBAaHHbIC MOKPBITHSA, | TEXHUYECKOH MH(OpMAIMK 110 MHHOBAIMOHHBIM
BJaJleeT  HABBIKAMHU  BbIOOpa  TakKuX | pa3paboTKaM B 00JIACTH MOITY4EHUS
MaTepHalioB IS 3aJaHHBIX  YCIIOBHIi | HAHOCTPYKTYPUPOBAaHHBIX MaTepUAIOB
sKCIulyataun ¢ ydetom TpeboBanwuii| ITK-3.3 Brageer HaBbikaMu MOAU(DUITUPOBAHHS
34 |TEXHONOTHYHOCTH, HYKOHOMHYHOCTH, | METOAMK U CIIOCOOOB MOTyYEHHMSI, J1s1 0OecTIedeHus
Ha/IeXHOCTH U JI0JITOBEYHOCTH 3aJJaHHBIX CBOWCTB MaTeprata U TEXHOIOTUIECKIX
11apaMeTPOB €ro MNOTy4YeHuUs
IIK-4.1 3naet TUNOBBIE IPOLECCHl XMMHUYECKOM
35 TEXHOJIOTUH, COOTBETCTBYIOIIUE allapaThl 1 METOJIbI UX
acuera
— IIK-4 CnocoGeH ocCyIIecTBIsATh BBHIOOD L =
. IIK-4.2 YMeeT npoBOANTH NPEABAPUTEIBHBIN pacyer
W TPEIBApUTEIBHBIA pacyeT OCHOBHBIX .
36 .. | OCHOBHBIX TPOIIECCOB XMMUYECKON TEXHOIOTUU
NPOIECCOB U  amlaparoB  XUMHUYECKOU
HaHOMaTepHaJIOB
TEXHOJIOTUH HAHOMATEPHUAIOB
IIK-4.3 Brageer HaBbIKaMU BBIOOPAa OCHOBHBIX
37 MIPOIIECCOB M alapaToB XUMUYECKOH TEXHOJIOTUU

HaHOMAaTepHaJIOB
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS
VYy4eOHBIM TJIAHOM TMOATOTOBKHM OakayiaBpoB 1o HampasiieHuto 28.03.03 Hanomamepuanwt
npoduns «Xumuueckas mexuonocus HAHOMAmMepPuaI0s) NPOBeICHNE MPAKTUYECKUX 3aHATHH 110
npakTuke «[Ipou3BoacTBeHHAS MPAKTHKA: MPEIUIJIOMHAs MPAKTHKA» HE MPEIYCMOTPEHO.

6.2. JlabopaTopHbIe 3aHATHS
Y4eOHBIM TIJIAHOM TMOATOTOBKHM OakayiaBpoB 1o HampasiieHuto 28.03.03 Hanomamepuanwt
npodmiib «Xumuueckas mexnoaozus HAHOMAMmMepPuanee» NpoBeieHNe JT1ad0PaTOPHBIX 3aHATUH 110
npakTuke «[Ipou3BoacTBeHHAS NPAKTUKA: NPeAIUIIJIOMHAs MPAKTHKA» HE MPEIyCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

PernamMeHT npakTUKU ONpEeIseTCsl U yCTaHABINBACTCS B COOTBETCTBUU C YUEOHBIM IJIAHOM
U TEMOH TOCYJapCTBEHHON UTOIOBOM aTTeCTalluu 00y4arolerocs.

OcHOBY coJepXaHHs CaMOCTOSTEIbHONM paboThl OOydarolierocs NpU MPOXOKACHUU
NPaKTUKU B CITy4yae BBITOJHEHHS BBITYCKHOM KBanupukannonHoit padots! B Bune HUP cocrasmser
OCBOEHUE METOJIOB, INPUEMOB, TEXHOJOTMN aHalu3a M CHCTEMAaTU3allUd HAY4YHO-TEXHHUYECKOU
uHpopmanuy, pa3paboTka IUIAHOB U MPOrpaMM MPOBEACHUS HAy4YHBIX HCCIECJOBAHUN H
BBINOJIHEHHE MCCIIEJOBAaHUM IO TeMe BBIITYCKHOIN KBaTM(PUKALIMOHHON paboThl ¢ yUETOM UHTEPECOB
¥ BO3MOXKHOCTEH Kadeaphl WM OpraHu3alny, TAe OHA TIPOBOJUTCS.

IIpy npoX0oXKAEHUU MPAKTUKU 00YUAIOLIUIICS JOKEH UCIO0Ib30BATh COBOKYIHOCTh ()OpM U
METO/I0B CAMOCTOSITENIbHONU PaOOTHI:

- nocernieHue ceMuHapoB kadeapsl (mpobiaemMHo# 1abopaTopuy, HAYIHOU TPYIIIb);

- M3Y4YE€HHE METOAMK aHalli3a U CUCTEMaTH3allii Hay4HO-TEXHUYECKO HHpopmanuu,
pa3paboOTKy IUIAHOB U MPOTpamMM MPOBEICHUS HAyUHbIX UCCIIEIOBaHMI;

- MIOCEIICHNE MPEAPUATUI 11O POU3BOJICTBY ..., BBICTABOK;

- CaMOCTOSITEIIbHOE U3yYCHUE PEKOMEHIYEMOMU JIUTEPATYPBHI.

8. IPUMEPBI OHEHOYHBIX CPEACTB JJIsI KOHTPOJISA OCBOEHUS ITPAKTUKHU

WTorosas olieHKa 1o NpeJAUINIOMHON IPAKTHKE (3a4€T C OLIEHKON, MaKCUMaJlbHasl OLIEHKa —
100 GayIoB) BBICTABISETCA CTYACHTY IO WUTOraM HAMMCaHMUs OTYETa O MPOXOXKIAEHUH MPAKTHUKH
«IIpon3BoJacTBeHHAs] MIPAKTHKA: NPeJAUNIOMHAsA NPAKTHKA» (MaKCUMaJIbHas OLIEHKA 3a OTYET O
OPOXOXKJICHUN TPEeIAUITIOMHON MpakTUkM — 60 0aaioB) M HMTOTOBOIO OMNpOCa CTYJEHTa
(MakcuManbHas OIleHKa 3a UTOTOBBIN onpoc — 40 6auioB).

8.1. TpeGoBaHusi K 0TYETYy O NPOXOKICHUH NPAKTHKH

Otuer o mpoxoxaeHun mpakTUkH «Ilpou3BoacTBeHHasi NMPAKTHKA: MNPeAIUIIOMHAsA
NPAaKTHKa» BBIIOJIHACTCS CTYJEHTOM BO BpPEMsI IPOXOXAECHHUA TNPAKTUKHM B COOTBETCTBUU C
KaJIeHJapHbIM Y4eOHbIM TpapukoM pabouero ydeOHOro IUIaHa MOATOTOBKH OakallaBpoB IO
HampaBlieHu0 TOoAroToBku 28.03.03 Hanomamepuanst npopwib «Xumuueckas mexHo102us
HAHOMAMepuanoey.

OT4eT 0 MPOXOKAECHUM NPAKTUKU JOJDKEH CONEPKATh CIIEIYIOIINE OCHOBHBIE pa3/IENbl:

O TUTYJABHBIM JIUCT C HAaNMMEHOBAaHWEM BHJA TNPAKTHUKH M Ha3BaHUS HAy4yHO-
MCCJIEI0BATEIBCKON OpraHM3allMd WM MPOU3BOJACTBEHHOIO MPEANPUATUS — MECTa MPOXOKICHUS
MPAKTHKU;

- coaepaHue (HAMMEHOBAHHUE BCEX TEKCTOBBIX Pa3J€lIOB OTUETA);
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- pe3yibTaThl BBIMOJHEHHUS OOY4YaOLIUMCSl MPOrpaMMbl BBIMYCKHOW KBaIH(PUKAITMOHHOMN
paboThI B IIpoIiecce MPOXOKACHUS IPAKTUKU:

P BBITIOJIHEHUHU BBITTYCKHON KBAIM(UKAIIMOHHOM paboTel B Buae HUP:

- LeJIM ¥ 3a/1a41 HAyYHOH paboThl;

- aHayu3 “H(pOpMaMU, TOTYYEHHOW U3 Pa3IMYHBIX MH(GOPMAIMOHHBIX MCTOYHUKOB,
10 TEME UTOTOBOM KBaTM(UKAIIMOHHON PabOTHI;

- CBEJICHHUSI O MaTepuajiax, HUCIOJIb30BAHHBIX MPHU BBIMOIHEHUU SKCIIEPUMEHTAIBHOM
paboThI BO BpeMs TPOXOKICHHUS MPAKTUKH,

- ONKMCaHHWE METOJOB MCCJEIOBAaHUS M HAYYHO-HCCIIEOBATEIHCKOIO 00OpYyI0OBaHUS,
WCIIOJIb30BAHHBIX TMPU BBHITIOJTHEHUH JKCIEPUMEHTATBHONH pabOThl BO BpeMsl MPOXOXKICHHS
MPAKTHKU;

- MOJIyYE€HHBIC IKCIIEPUMEHTAIILHBIC PE3yIbTaThl U KX 00CYKICHHUE,

- OCHOBHBIE BBIBOJIBI MO Pe3yJbTaTaM SKCIIEPUMEHTAIbHON pabOThl, BHIIOJHEHHON BO
BpEMSI MIPOXOXKICHUS TPAKTHKH;

- CIHMCOK HCIIOJIb30BAHHBIX JTUTEPATYPHBIX HCTOYHHUKOB.

OTd4eTr O TMPOXOXKICHUU MPEATUIUIOMHOW TIPAKTHKU  BBITIOJNHSETCS C  ITOMOIIBIO
MePCOHATIBHOTO KOMITbIOTEpa Ha jucTax Gopmara A4, mosst — ctaHgapTHeIe, mipudt — Times New
Roman, 14, gepes 1,5 unrepBana. TaGnauipl U pUCYHKH BBINOJHAIOTCS B cooTBeTcTBUU ¢ ['OCT
7.32-2001. TexcToBbIii MaTepuan HEOOXOIMMO HILIIOCTPUPOBATh PUCYHKamMH U (oTorpadusmu,
BBITIOJTHCHHBIMU BO BpEMs TPOXOXKIACHUS ITPAKTUKU WIIH TTOJIYICHHBIMH U3 ceTH MHTepHeT.

Crpanuipl oTY€Ta HYMEpPYIOT apaOCKMMU LHU(paMu CO CKBO3HOM HymMmepalueil mo Bcemy
TEKCTY; TUTYJIBHBIN JIUCT BKIIFOYAIOT B OOIIYI0 HYMEpAIWIO CTPAaHUI[ OTYETa, HO HOMEP CTPAHHUIIBI
Ha TUTYJILHOM JIUCTE HE MPOCTABISIOT;

CchUIKM Ha UCTIOIB30BAaHHBIC HCTOYHUKH PACIIONIATA0T B TEKCTE B TIOPSIKE WX TOSIBIICHUS U
HYMEpyIOT apabckumu I1udpamu 0e3 TOYKM B KBaJApaTHBIX CKOOkax, Hampumep, [1]; [3-5].
bubnmuorpaduyeckue ccpuiku opopmirsitor B coorsercteun ¢ [OCT P 7.0.5-2008.

8.2. [IpumepHasi TeMAaTHKA 0TYETOB 110 NPAKTHKE

TemaTnka OTYETOB IO TPAKTUKE JIOJHKHA COOTBETCTBOBATh TEMAaTHKE TOCYJApCTBEHHOMN
UTOTOBOM aTTECTALUU U BBITYCKHOM KBAMU(PHUKAIIMOHHOM paboTe

[TpumepHas TeMaTHKa OTYETOB TIO MTPAKTUKE TIPEICTABICHA HUXKE.

1. Pa3pabGoTka OrHe- W TEPMOCTOMKMX HAHOMAaTEpHaJOB HAa OCHOBE JMOKCHIHBIX CMOI C

HAaHOYACTHUI[AMH COSAMHEHUI METaIIJIOB

2. Pa3paboTka BBICOKOIIOPHCTOTO MOJIMMEPHOTO KOMIO3UIIMOHHOTO MaTepuaja ¢ MarHUTHBIMU

HaHOYACTHI[AMU JJI COPOIIMH HEPTETPOTYKTOB

DOMyInbCcUH, CTAOUIN3UPOBAHHBIE TeTepoarperaTaMiu HaHOYaCTHUII

OYHKIMOHATBHBIN HAHOMATEPUAN JIJIsI METUITUHBI HA OCHOBE JKUJIKUX KPUCTAJUIOB JICIIUTHHA

Uccnenosanue BIIUSTHUS HAHOPA3MEPHBIX HaATIOJTHUTENEeH Ha CBOICTBa

KPEMHUHOPTaHHYECKUX TePMETUKOB

6. DyHKIMOHATBHBIC HAHOMATEPHAIBI HA OCHOBE MUKPOAMYJIbCHI U-(2-3THirekcui)pocdara
HATpPHS JUTSI ©3BJICUYCHUS METAJIOB

7. Cunte3 U (PUMKO-XMMHUYECKHE CBONCTBA OMOMHMHEPAIBbHBIX KOMIIO3HMIIMA HAa OCHOBE
HAaHOPa3MEPHOTO THAPOKCHATIATHTA

8. MuUKpOIMYIbCHH JICIUTHHA KaK (DYHKIMOHAIBHBIM HaHOMAaTepuamn s TPaHCACPMATbHON
JOCTaBKH JICKAPCTBCHHBIX BEIIECTB

9. Kommo3uTHble HaHOMAaTepuaabl Ha OCHOBE TMOJMMETHIMETAKpHIIaTa C MOBBIIICHHBIMU
OTHECTOWKHMH XapaKTePUCTHKAMHU

10. UccnenoBanue CTPYKTYphl M CBOWCTB HAHOKOMIIO3UTa Ha OCHOBE BBICOKOIIOPHCTOTO
COIOJTUMEpa CTUPOJIA M TUBUHIIOCH30JIa C MArHUTHBIMU HAHOYACTHIIAMHU

ok w
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11. ViccnenoBanue BIMSHUS pa3Mepa YacTUI[ Oopara IMHKA Ha CHHEpPreTHYecKui pdext
OTHE3aMeUIAIOIINX COCTaBOB JUIS IOJMMEPHBIX MaTEpUaoB
12. ViccnenoBanue cTaOMILHOCTH HAHOAIMYJIBCHH, CTAOUITN3UPOBAHHBIX HEMHOTeHHBIMU [IAB
13. Pa3zpaboTka MHOTO(pYHKIIHOHAIEHOTO HATIOJHUTEIS HA OCHOBE HAaHOCTEpXKHEH Oopara IMHKa
JUIS TIOBBILIEHUS OTHECTOMKHUX M (PU3MKO-MEXaHMYECKHX XapaKTEePUCTUK IMOJIUMEPHBIX
MaTepUaJIOB
14. Orme u TepMOCTONKME HAHOKOMIIO3UTHl Ha OCHOBE pEAKTOIUIACTOB COJAEpKAIUe
HAHOYACTHI[bI OKCUI0B METAIJIOB
8.3. IIpuMepbI BONPOCOB /1JIsi HTOTOBOI'0 KOHTPOJISI 0CBOCHHUSI IPAKTUKHU (3auem ¢ OUeHKOIL)
MaxkcumanbHast oneHka — 40 6ayos
1. ®opmel HayuHOM nearenbHOCTH opranusanuu. Ocooennoctn HAP, HUOKP, OKP.
2. OOmme TPUHOMUIBEI W OCOOCHHOCTM OpraHU3allid  HAYYHO-HCCIEI0BATEIhCKOM
JESITEIbHOCTH B BBICIIEM Y4eOHOM 3aBe/ICHUU.
3. IlpuHUOMOBl TUIAHUPOBAaHHUSA HAYYHO-HCCIIEOBATEIBCKON JIEATEIIFHOCTH B  BBICIIEM
yueOHOM 3aBe/ICHUU.
4. ®uHaHCUpPOBAHUE HAYYHBIX MCCIIEIOBAHUN U pa3paboTok B Poccun u B Mmupe
5. duHaHCHMpOBAaHHWE HAYYHBIX HCCIECIOBAaHHI U pa3pabOTOK B BBICHIEM Yy4eOHOM
3aBE/ICHUU.
6. CucrtemHBI MOAXOJ B IUIAHUPOBAHUM U OPTraHU3AIMHM HAYYHO-HCCIEAOBATEIbCKUX U
IPOEKTHBIX PadOT.
7. Merononoruueckue  MOAXOABl K  OpraHu3allid W TPOBEACHHIO  HAy4dHO-
UCCJIEIOBATEIbCKUX padOT B BhICILIEM YUEOHOM 3aBEJICHUM.
8. OOuue npuHIUIBI OpPraHU3aINH IPOBEICHUS SKCIIEPUMEHTOB M UCTIBITAHUA.
9. [puHuuns! pa3pabOTKH 3aJaHHA I UCTIOIHUTEINCH HayYHBIX UCCIICIOBAHMI.
10. Bo3moxHble ~ mpoOJieMbl — NPU  OCYIIECTBICHHHM  HAyYHO-HCCIEI0BATEIbCKOM
JESTEIbHOCTH B BBICIIEM Y4€OHOM 3aBEICHUU U CIIOCOOBI UX PELLICHUS.
IloynHBII mNepeueHb OLEHOUYHBIX CpPEACTB IPHUBEACH B BUAE OTAEIBHOIO JOKYMEHTA,
ABJISAIOIIErOCsl HEOTHEMIIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI.
8.4. CTpyKTYpa M npuMep OHJIETOB /LIS 3a4eTa ¢ OLEHKOI
3auer c¢ oneHkol mno mnpakTuke «IIpou3BoACTBeHHAsI NPAKTHKA: MNpeJIUIIOMHAS
NPaKTHKa» BKIIOYAECT 2 KOHTPOJIBHBIX BOIPOCA, KAKIBINA U3 KOTOPBIX OLIEHUBAETCS MaKCUMAJIbHO B
20 6amnos.
[Tpumep OuieTa K 3a4eTy ¢ OLIEHKOM:

MuHuCcTEpCTBO HAYKHU U BbIcIero oopazosanusi P®

«Y TBEpPKIAIO»
3aB. kadenpoit HMHT Poccuiickuii XMMHKO-TeXHOJIOTHYECKUM
(MomxHocTs, HasBaHKe Kadeapsr) yausepcurer umenu /L. MenjaesieeBa

Kadeapa nanomaTepuasoB 1 HAHOTEXHOJIOTUH

(IToammucs) (M. O. Pammmms)

«_» 202 . «IIpeaaunaIoMHast IPAKTHKA

Buaer Ne 1

1.00mme npuHOUNBI W OCOOCHHOCTH  OpraHU3alMd  Hay4HO-MCCIIEJOBATENbCKON
NeSITENIbHOCTH B BBICIIEM Y4€OHOM 3aBE/ICHUU.

2. Bo3aMoskHBIE TPOOJIEMBI TP OCYIIECTBICHUN HAYYHO-HCCIIEI0BATEIbCKON AEITEIbHOCTH
B BbICIIIEM Y4e€OHOM 3aBE/IEHUU U CTIOCOOBI X PELICHHUS.
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9. YHEBHO-METOJUYECKOE OBECIIEYEHHUE ITPAKTUKH
9.1. PexoMenayemasi JuTepaTypa

A. Ocnoenasn r1umepamypa
1. IOpros E.B. Hanomarepuans! 1 HaHOCTpYKTYyphl. - M.: PXTVY um. JI.11. Menneneesa — 2010, T.1
-124 c.,1.2 - 148 c.
2. IOptoB E.B., Koposnesa M.IO. IIponecchl noayuyeHuss HAHOYACTULL U HAHOMATEepHaJIoB. — M.
PXTY um. JI.1.MenneneeBa - 2010, - 152 ¢
3. [Ha6anoBa H.A., CapkucoB I1.Jl. 3onb-rens Texnonoruu. HanoaucnepcHslit kpemueseMm - M. :
BMHOM. JIa6oparopus 3uanwuii, 2012. - 328 c.

b. /lonoanumenvnas tumepamypa
1. Proxonkos, 1. . Hanomarepuansl : yuebnoe nocobue / J{. 1. Pepkonkos, B. B. JI€Buna, 3.
JI. I3unsurypu — 6-¢ u3a. — Mocksa : JlaGoparopus 3nanmii, 2021. — 368 c¢. — ISBN 978-5-
93208-550-9. — Texkcr : anexTpoHHbIii // Jlanb : snekTpoHHO-OMONMHMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/176410 (nara obpamenus: 22.04.2022).
2. Hanomatepuanelr u HanoTexHojormu : y4eOHUK s By3oB / E. W. Ipsaxun, C. A.
Bonorkanuna, A. I1. IletkoBa, O. 0. I'anzynenko. — 2-e usn., crep. — Cankt-IlerepOypr : Jlans,
2022. — 372 c. — ISBN 978-5-8114-9299-2. — Tekcr : amekTpoHHbIi / JlaHb : 3JEKTPOHHO-
oubmuoreuynass cuctema. — URL: https://e.lanbook.com/book/189483 (mata oOpaieHus:
22.04.2022).
3. Ponpyrun B.W. ®uzukoxumus nosepxHoctu. — M.: U1 UnTemnekr, 2011. — 568 c.
4. ['opamwenko H.I'., IletpoBa O.b., CrenanoBa M.B. Metoasl uccinenoBaHus MaTepualioB
JJIEKTPOHHOW TEXHUKM W HaHOMaTepuasioB [DIEKTpOHHBIA pecypc] : yueOHoe mocobue - M. :
PXTY um. .. Menneneena, 2012. - 93 c.

9.2. PekoMeHyeMble HCTOYHUKHU HAYYHO-TEXHHUYECKOH HH(OPMALHHU
Hay4Ho-TexHHUeCKUe KypHAIIBI:
Kypnan «Ycnexu XUMUNY, ISSN: 0042-1308 (meyatHas Bepcus)
ISSN: 1817-5651 (anexTpoHHas Bepcusi), https://www.uspkhim.ru
XKypnan «Poccuiickue HaHoTexHosnoruuy, ISSN 1992-7223
Kypnan «Komnonansrii xxypHam», ISSN 0023-2912
Kypnan «Kypnan pusnueckoit xumun», ISSN 0044-4537
Kypnuan «Kypnan neoprannueckoit xumun», ISSN 0044-457X
Kypnan «MemOpanbl 1 MeMOpanHble TexHOJIorMM» ISSN 2218-1172
Kypnan «Xumuueckas rexHoiorus», ISSN 1684-5811

=

Noakown

Pecypcel unpopManimoOHHO—-TEIEKOMMYHHUKAITMOHHOM cetn IHTepHeT:
1. baza manubix Pocmarenta www.fips.ru
2. basa maHHbIX Hay4HBIX ctateit http://elibrary.ru
3. Pecypcs Springer: http://www.springer.com/gp/products/journals

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCHOJIb3YEMBIX B
OBPA3OBATEJIBHOM ITPOIECCE

NudopmaninonHy0 MOJAEpKKY H3yUeHUs TUCHUIUIMHBI ocyiiecTBiasieT MHbopmanmoHHo-
oubnuoreunsiit eHTp (MBL) PXTY um. JI.1. MenaeneeBa, KOTOPbIH 0OecriednMBaeT 00yJaronIuxcs
OCHOBHOIl y4eOHOHM, yueOHO-METOIMYEeCKOW | HaydHOW JUTEepaTypoil, HeoOXOoAMMOW is
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http://www.fips.ru/
http://elibrary.ru/
http://www.springer.com/gp/products/journals

opraHu3aiu 00pa3oBaTeNbHOrO Tporecca Mo AuciuruimHe. OO0mmii 00beM MHOTO0OTPAaCICBOTO
¢donga UBL Ha 01.01.2023 cocraBnser 1 727 628 k3.

®onn MUBIl pacnomaraer ydeOHOW, y4eOHO-METOAMYECKOM W HAYyYHO-TEXHHUYECKOM
TUTEpaTypoil B opMe IMEUYaTHBIX W SJIEKTPOHHBIX HM3IAHHUN, a TaKXKe BKIIOYAET O(QUIIUATbHBIEC,
CIpaBOYHO-OMOIMOrpaduueckue,  CHEUUATU3UPOBAHHBIE  OTEYECTBEHHbIE U 3apyOeKHbIE
nepuonuieckue u nHpopmannonnsie n3nanus. MBI obecrieunBaer noctyn K npodecCHoHaIbHBIM
0a3aM JaHHBIX, THGOPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CHCTEMAaM.

Kaxnpiii oOyvaromuiicst o0ecriedeH CBOOOAHBIM JOCTYIOM M3 JI000H TOYKH, B KOTOPOM
UMeeTCs JOCTYI K ceTd MHTepHeT u K 31eKTpoHHO-0nbnmuoreunoit cucreme (ObC) YHuBepcurera,
KOTOpasi COJICPIKUT Pa3INIHbIC U3JaHMsI TI0O OCHOBHBIM U3Y4aeMbIM JHCIUILIUHAM U COPMHUPOBaHA
0 COTJIACOBAHHUIO C MPaBoOOIaaTeNs MU y4eOHON U y4eOHO-METOANYECKOH JINTEepaTyphl.

Jlns ~ Oonee  MOMHOTO W ONEPATUBHOTO  CHPAaBOYHO-OMOIMOrpaduueckoro
uHpopmanmonHoro obcmyxkuBanuss B MBIl peamnzoBaHa TexHOJOTHS DJICKTPOHHOW JIOCTAaBKH
JIOKYMEHTOB.

[TonHbI mepedeHb MEKTPOHHBIX MH(POPMAIIMOHHBIX PECYPCOB, UCIOIB3YEMBIX B MpPOIECCEe
00ydeHUsI, IPEICTABJICH B OCHOBHOM 00pa30BaTeIbHON IPOrpaMMe.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B cooTBercTBUMU ¢ y4eOHBIM IUTAHOM TIPAKTHUKA MPOBOTUTCS B (POpMe CaMOCTOSTEILHOMN
paboThI 00y4aroIIerocs, Kak MpaBuiio, Ha Kadeape, OCYIIECTBISIFOIIEH TTOArOTOBKY 00YJaromerocs,
¥ BKJIIOYACT OCBOCHHE MPOTPaMMbl IPAKTHKHU C UCIIOJIB30BAHUEM MATCPUAITBHO-TEXHUYCCKOW 0a3bl
Kadeapsol.

11.1. ObdopynoBanue, He0OX0AMMOe B 00pa30BaTEJIHLHOM Ipolecce:

Hayunple maGoparopun kadenpbl, cHaOXeHHBbIE JTa00OpaTOpPHON MeOenbio, BBITSKHBIMH
mkapamMy,  XHMHYECKOM  MOCyHoi, peakTHMBaMH, HEOOXOJUMBIM  0O0IIEIa00paTOPHBIM
o0opynoBaHuEeM (BeCbl AHAJIUTUYECKUE, CYIIWIbHBIE IIKa(dbl, BaKyyM-CYUIMWJIbHbIE IIKa(]BbI,
KOJIOOHArpeBaTead, pPOTALMOHHBIE HCHApUTENH, TepMOCTaThl, Neudn MyQenbHble, HEHTPUPYTH,
MarHUTHbIE MEUIAJIKU, YJIbTPa3BYKOBbIE TOMOTe€HH3aTopbl, pH-MeTphl, KOHIYKTOMETpHI) H
CHeLMaTU3UPOBAHHBIM 000py/IOBaHMEM Uil pa3pabOTKM, CHUHTE3a M MCCIEOBaHMS CBOMCTB
HAaHOMAaTEepHaJIOB U HAHOCTPYKTYPUPOBAHHBIX CHUCTEM, B TOM YHCII€ MJIaHETapHasi MUKPOMENbHHUIIA,
cnektpoporomerp B Y® u BUIAMMON 00IaCTH, ONTHUECKUN MOJSPHU3AUOHHBII MHUKPOCKOTI,
CUHXPOHHBI TEPMHUYECKMHM aHaIW3aTop, aHajlu3aTop pa3Mepa M J3eTa-TOTEHIuala YacTull,
aHaIU3aTOp CTAOUIBHOCTU AMCIIEPCHBIX CUCTEM, POTALIMOHHBIM BUCKO3UMETP (PEOMETD).

bubnnoreka, nmeronias paboune MecTa, OCHAILIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 0azam
JTAHHBIX U BBIXOJOM B VIHTEpHET.

13.2. Y4eOHo-HarIsiAHBIC TOCOOHUS

HepequL MOCOOMH JJIsA o0ecrieyeHus JUCHUIIIMHBI MPEAIUIITIOMHAN MPAKTUKA BKIIIOYACT:

- IPUMEPBI OTYETOB CTYJCHTOB MO AucHUILIHHE «[IpenaunaoMHas npakTHKay;

- UHCTPYKIIMU K Hay4YHBIM NPUOOpaM, HaxoMMces B Jabopatopusax kadeapsl.

13.3. KoMmnbioTepbl, HHPOPMALHNOHHO-TeJIeKOMMYHUKALIMOHHBIE CETH, ANNAPATHO-
NMporpaMMHbIe M ayIHOBU3yaJIbHbIE CPEICTBA

Ilepeuenp obopymoBanus i obecrieueHus: MpakTuku «IIpom3BoacTBeHHAs] MPaKTHUKA:
NpeaauIIOMHasI MPaKTUKA) BKIOYacT:

- KOMIIBIOTEpbl U OPITEXHMKY, pACIOJOXKEHHble Ha Kadeape HaHOMATEpPHAJIOB U
HAHOTEXHOJOI'M1
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- Tpe3eHTallMOHHOE O0OpYJOBaHME Ul MPEICTaBICHUS HAyYHOTO JOKJala, B TOM YHCIE
MYJIBTUMEANA-IIPOEKTOP, IKPaH, KOMIIBIOTED JJIs YIIPaBJICHHUS, J1a3epHas yKa3Ka.

13.4. IleuaTHbIe U JIEKTPOHHbIE 00pa3oBaTe/ibHbIEe U HHPOPMALMOHHbIE PeCyPChI

[ledatHsle oOpa3oBaTesnbHbIE W HMH(POPMALMOHHBIE pECYPChl: y4deOHbIE TMOCOOUS IO
JUCIUILIMHAM Kadeapbl; THCTPYKIUU K HAYYHBIM TpUOOpaM.

11.5. IlepeyeHb JIULEH3MOHHOIO MPOTPAMMHOIO 00ecneqeHusI

PexBusuthnl Cpok OKOHYaHUS
HaumenoBanune KonnuectBo o
Ne n/mt JI0TOBOpa . necTBUs
MIPOrPaMMHOTO TIPOJTYKTa JIMLIEH3UN
[IOCTaBKH JIMLIEH3UU
WINDOWS 8.1 KonTpaxt Ne 62- -
1 Professional Get Genuine 645A/2013 6eccpodHo

or 02.12.2013

0365ProPlusOpenStudents | KorrpakT Ne 28-
ShrdSvr ALNG SubsVL 359A/2020 ot
OLV NL 1Mth Acdmc 26.05.2020
Stdnt STUUseBnft

12 mecses ¢
IIpunosxxeHus B cocrase

BO3MOKHOCTBIO
2 IOITMCKH: -
Outlook IPOIICHHS
OneDrive JULCH3UH
Word 365
Excel 365

PowerPoint 365
Microsoft Teams

Microsoft Office KonTtpakt Ne 28-
Professional Plus 2019 3525A/2020 ot
B cocrasge: 26.05.2020
. Word
. Excel 12 mecsreB ¢
3 . Power POiﬂt _ BO3MOXHOCTBHO
. OUthOk HpOJIJ'IeHI/ISI
o OneNote JTHTCHIAH
. Access
. Publisher
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14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS ITPAKTUKHA

HauMeHoBaHue DopMbI U METOBI
OcHOBHBIC ITOKA3ATEJIH OLIEHKH
pa3iesioB KOHTPOJISI 1 OLEHKH

Pasznea 1. 3naem: O1reHKa 3a OTYET 1O

IToaroroBUTENLHBII —  (UBUKO-XMMHYECKHE CBOWCTBA | MPAKTHUKE
MaTepualioB, B TOM quciie
HAaHOMATEepPUAJIOB W  HAHOCHUCTEM, TIO
poQuITIO BBIITYCKHOM

KBAJTM(UKAITMOHHON paboTHI;

—  (usuKO-XMMHYECKHE
3aKOHOMEPHOCTHU TEXHOJIOTUYECKUX
IIPOLIECCOB TOJYyYEHUSI MAaTEPUAJIOB, B TOM
YHCciIe HAHOMATepUaJIOB U HAHOCHCTEM, 110
npouITIo BBITTYCKHOM
KBATHM(UKAIIMOHHON PabOTHI;

— OCHOBHBIE METO/Bl aHalIM3a
HAaHOCTPYKTYPUPOBAaHHBIX ~ CHUCTEM U
HaHOMaTepHaoB, o npop U0
BBIITYCKHOW KBaTM(PUKAIMOHHON paboTHI,

— KOMIUIEKC MEpOIpPUATUH IO
TEXHUKE 0€3011aCHOCTH, OXpaHe
OKpYXaroIllel cpelibl, OXpaHe TPya;
Ymeem:

—  OCYIIECTBIIATh KOHTPOJIb
CaMOCTOSITEIIBHON Hay4HO-
UCCIIEI0BATEIbCKON PabOTHI;

—  BBINOJIHATH MIOATOTOBKY

HAay4YHO-TEXHUYECKON TOKYMEHTaluu IJis
MMPOBCACHNA HAYYHBIX I/ICCJ'ICI[OBaHI/Iﬁ u
TEXHUUYECKUX Pa3padOTOK;

—  BBINOJIHATH pacyersl,
CBSI3aHHBIE C pa3pabOTKOW 3aMaHui IJis
OT/IEJIbHBIX UCTIIOJHUTENEH.

Braoeem:
— CHCTEMOHM IUIAHMPOBAHHS H

OpraHu3alMi Hay4YHO-UCCIIEI0BATEIbCKUX

B paMKax HW3y4yaeMOW  IPOrpamMMbI

OakajaBpuara.
Paszgea 2. Beinonnenue 3naem: OneHka 3a OT4ET MO
IPEUTUITIOMHOM —  (UBUKO-XUMHUYECKHE CBOMCTBA | TPAKTUKE
MPAKTUKA MaTepHuaos, B TOM quclie

HaHOMAaTepHaaoB M  HaHocucteM, 10 | OlLEeHKa, omydeHHas

npoduiro BBIITYCKHOM | Ha 3a9€Te IO PAKTUKE

KBaJIM(DUKALIMOHHOMN paboTHI;

—  (QU3UKO-XMMHUYECKHE
3aKOHOMEPHOCTH TE€XHOJIOTHYECKHUX
IPOLIECCOB MOTY4YEHUSI MAaTEPUAIIOB, B TOM
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qrclie HAHOMAaTEePHAJIOB U HAHOCHCTEM, 10
npop IO BBIITYCKHOU
KBAJTM(PUKAITMOHHON paboTHI;

— OCHOBHBIE METOJBI aHaIM3a
HAaHOCTPYKTYPUPOBAaHHBIX ~ CHUCTEM U
HAHOMAaTEPHAJIOB, 1o poduIro
BBIITYCKHOW KBaITM()UKAMOHHOW PabOTHI;

— KOMIUIGKC MEPOIPHITUH 10
TEXHUKE 0e30macHOCTH, oXpaHe
OKpY’Kalollel cpefibl, OXpaHe TPyaa;
Ymeem:

—  OCYIIECTBIIATh KOHTPOJIb
CaMOCTOSTEJILHOM Hay4YHO-
HCCJIEI0BATEIbCKOM paboThI;

— BBIIIOJIHATH IMOATOTOBKY

HAay4YHO-TEXHUYECKON TOKYMEHTaluuu AJis
IIPOBEJCHUSI HAy4YHBIX HCCIEIOBaHUN U
TEXHUUYECKUX pa3pabOTOK;

—  BBIIOJIHATH pacyersl,
CBSI3aHHBIE C pa3pabOTKOW 3aJaHui IJis
OT/IEJIbHBIX UCIIOJHUTENEH.

Braoeem:

— CHCTEMOHM IUIAHMPOBAHHS H
OpraHu3aly Hay4YHO-UCCIIEI0BATEIbCKUX
B paMKax  HM3y4yaeMoil  MporpaMmbl
OakajaBpuara.

Pasznea 3.
3aKIFOYATENbHBIH

3naem:
— (U3MKO-XMMHUYECKHE CBOWCTBA

MaTepHasoB, B TOM qrcie
HAHOMATepHallOB W  HAHOCHCTEM, IIO
poQuITI0 BBITTYCKHOM

KBAJTM(PHUKALIMOHHON paboThI;

—  (pu3uKO-XMMHYECKHE
3aKOHOMEPHOCTH TEXHOJIOTUIECKUX
IPOIIECCOB MOJTY4YEHUSI MaTepHaioB, B TOM
YrcIie HAHOMAaTEPHUAIOB U HAHOCUCTEM, TIO
npouIIo BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI;

— OCHOBHBICE METOJBI aHaIH3a
HaHOCTPYKTYPUPOBAaHHBIX ~ CHUCTEM U
HaHOMaTEPHAaJIOB, o poUITIO
BBIIMTYCKHON KBaTM(PUKALIMOHHOMN paboThI;

— KOMIUIEKC MEpOIpHUITUH 10
TEXHUKE 0e30macHOCTH, oXpaHe
OKpY’Kalollel cpesibl, OXpaHe TPyaa;
Ymeem:

—  OCYILECTBIATh KOHTPOITh
CaMOCTOSITEJIbHOM HAy4YHO-

O1ieHKAa 3a OTYET IO
MIPAKTUKE

Onenka, noixy4eHHast
Ha 3aueTe MO0 MPaKTHKe
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UCCIIEI0BATEIbCKON PabOTHI;

—  BBINOJIHATH IIOATOTOBKY
HAyYHO-TEXHUYECKON IOKYMEHTAlUu JUIs
IIPOBEJCHUSI HAy4YHBIX HCCIIEIOBaHUN U
TEXHUYECKUX pa3paboToK;

—  BBIIIOJIHATH pacuersl,
CBsI3aHHBIE C pa3pabOTKOW 3amaHui IS
OTJIEbHBIX UCIIOJIHUTEICH.

Braoeem:

— CHCTEMOHM IUIAHMPOBAHHUS H
OpraHM3aly Hay4HO-UCCIIEJOBATEIbCKUX
B paMKax  H3y4aeMOH  IIPOrpamMmbl
OakajaBpuara.

13. OCOBEHHOCTH OPI'AHU3AIINU OBPA30OBATEJIBHOTI'O ITPOLECCA JJI51
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OO0yueHre HHBAJIUJIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI OCYIIECTBIISETCS
B COOTBETCTBUH C:

— llopsiakoM opraHuzallid M OCYLIECTBICHHUS 0Opa30BaTENIbHON NI€ATEIbHOCTH IO
o0pa3oBaTelbHBEIM TPOTpaMMaM — MporpaMMaM OakajaBpuara, IporpamMmaM CIEIHaUTeTa,
nporpammam maructparypsl (IIpukasz Munoopuayku P® ot 05.04.2017 Ne 301);

— llonoxkxeHueM O TOpSAKE OpraHu3aldd M OCYILIECTBICHUA  00pa3oBaTeNbHON
JEATEeTLHOCTH 10 00pa3oBaTeIbHBIM IMPOrpaMMaM BBICHIETO OOpa3oBaHHS — Mporpammam
OakamaBpuaTa, [MporpaMMaM CHEIMAIWTeTa, MpOorpaMMaM MarucTparypsl ¢eaepaibHOro
rOCy/IapCTBEHHOrO0  OIOJKETHOrO  00pa3oBaTENIbHOTO  YUPEXKIEHHsS]  BBICHIETO  OOpa30BaHMS
«PoccuiiCKHil XMMMKO-TEXHOJIOTHYECKU yHuBepcuteT umeHu J[[.M. MenneneeBay, NPUHATBIM
pemenueM Yuenoro coBeta PXTY um. JI.U. Menaeneera ot 28.12.2022, mpotokon Ne 5;

— IlonoxxeHueM 0 MOpakTHYECKOM MOATOTOBKE oOyyarommuxcs B (erepaabHOM
rOCy/1lapCTBEHHOM  OIOJP)KETHOM  00pa30BaTEJIbHOM  YUPEXKACHWHM  BbICIIEr0  00pa3oBaHUs
«PoccuiiCKUil XMMHMKO-TEXHOJIOTHYECKU yHuBepcuteT umenu J[[.M. MenneneeBay, NPUHATBIM
pemienueM Yuyenoro cosera PXTY wum. JI.U. Menneneesa ot 25.11.2020, mporoxon Ne 4,
BBEJICHHBIM B jelicTBue npuka3zoM pekropa PXTY um. JI.U. Menaeneesa ot 26.11.2020 Ne 117 O/

— MertoanueckuMu PEKOMEHJAIUSAMHU 0 OpraHu3allid 00pa30BaTeIBLHOTO Mpolecca JUis
00y4YeHUs: MHBAIUIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBSI B 00pa30BaTENbHBIX
OpraHM3aIMsaX BBHICIIEr0 00Opa3oBaHMs, B TOM YHCIE OCHAIIEHHOCTH 0Opa30BaTENBHOTO Mpoliecca
(yTBepkaeHsl 3amectuteneM Munuctpa oOpasoBanus u Hayku PO A.A. Knumossim ot 08.04.2014
Ne AK-44/058H).

24



JlonmosiHeHMsI M U3MeHEHHsI K padoyeil mporpaMmme NpaKkTuKe

«IIpousBoacTBeHHas npakTuka: [IpeaaunjioMHass NPaKkTHKA
OCHOBHOI1 00pa3oBaTeJIbHOI IPOrpaMMBbl

28.03.03 HanomMaTepHainl

KO 1 HAaMMEHOBaHUE HAIIPABJICHUS MMOATOTOBKH (CHeL[I/[aJ'II)HOCTI/I)

«XUMHYECcKas TEXHOJOTH HAHOMATSPHUAIOBY

naumenoBanne OOIT

®opma 00yueHus: ouHas

Homep
OcHoOBaHHE BHECEHUS
n3MeHeHus/ CogeprkaHue TOMOJTHCHHS/ M3MEHEHUS
W3MEHEHU A/ NOITOJIHEHUS
JIOTIOTHEHUS
IIPOTOKOJI 3aceJaHus Y YEHOT O
1. coBeTa Ne OT
« » 20 1
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa Ne oT
« » 20 1
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa Ne oT
« » 20 1
IIPOTOKOJI 3aceaHusl Y YEHOT O
coBeTa Ne oT
« » 20 T
MPOTOKOJ 3aceaHusl Y UeHOrO
coBeTa Ne OT
« » 20 T

PXTY um. JI.1. Meuneneena
JIOKYMEHT IOJIITUCAH ITPOCTOM
BJIEKTPOHHOU HOJITHCHIO

Bnanenen: Komapnuykas Enena Anamonveena
IIpopexmop no obpazoeanuio,
Pexmopam
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