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1. IIEJIb 1 3ATAYU ITPAKTUKH

[IporpaMma coctaBiieHa B  COOTBETCTBUM ¢  TpeOoBaHUSMHU  (efepaibHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJAPTa BBICHIETO OOpa3oBaHHS — OakalaBpuaT IO
HampaBieHuto  noarotoBku  28.03.02  Hanounscenepua (O®I'OC  BO), npodwuib
«buomeouyunckue u Qapmayesmuueckue HAHOMEXHONO2UU)», C PEKOMEHIALMUAMU
METOJUYECKOW KOMHUCCHUU M HAKOIUICHHBIM OINBITOM IPOBEIEHUS NpPaKTHK Kadeapoi
XUMHUYecKoro u (hapmaneBruueckoro nrxuHupunra (XOU) PXTY um. [I.1. Menneneena.

[Iporpamma oTHOCHUTCS K 00513aTelIbHOM YacTh y4eOHoro 1uiana 6yoka b2 «Ilpaktuka» u
paccuMTaHa Ha IPOBEICHUE MTPAKTHKH B 4 ceMecTpe 00ydeHusl.

Lenap npakTHKU — NOJyYeHUE CTYJCHTAMH OOIIMX MPEICTaBICHUM O HAaHOMH>KEHEPHUU
JUI XUMUH, (papManieBTUKU 1 OMOTEXHOJIOTHH, 3HAKOMCTBO C OCHOBHBIMH BHJAMH JICSITEIbHOCTH
yu4eOHBIX W HAy4YHBIX [OJApA3JCICHUN YHUBEPCUTETa, a TaKXe IOJy4yeHUEe MEePBUYHBIX
npoeCCHOHATBHBIX YMEHUI M HaBBIKOB ITyTEM CAMOCTOATEIBHOTO TBOPYECKOTO BBITIOJIHEHUS
3aJa4, OCTABJIEHHBIX MPOTPaMMON MPAKTHKHU.

3agayamMu NPAKTHKHU SBIISTIOTCS

— npuobpeTeHre O00yYarOIIMMUCA TEPBUYHBIX 3HAHMW B 00JaCTH HU3Y4YEHHS H
UCCIIEIOBaHUsT  O00BEKTOB  Oynymied  npodecCHOHANbHOW — JESTETbHOCTH —  OCHOBHBIX
Pa3HOBUJAHOCTEHl HAaHOMATEepPHAOB, METOJIOB HCCJIEIOBAaHUM, HWCHBITAHUN, TUATHOCTHKU U
KOHTPOJISI Ka4eCcTBa HAaHOMATEPHAJIOB, MOIy(paOpHKaTOB, 3arOTOBOK JI€Tajle M M3AEIHA Ha HX
OCHOBE;

— O3HAKOMJICHHE C HaHOMaTepHajlaMH U HaHOTEXHOJIOTUSIMH Ui XUMHH, (papMaleBTUKA
1 OMOTEXHOJIOTHH;

— O3HAKOMJICHHE C HAYYHOH JeATENbHOCTHIO JlabopaTopuii, Kadenp M MOApa3aeseHHHA
PXTY.

Crnioco6 npoBeieHrs MPAKTUKU: CTAIMOHAPHASA.

KoHTponb ycieBaeMOCTH CTYACHTOB BEACTCS 0 MPUHATON B YHUBEPCUTETE PEUTHHIOBOM
CUCTEME.

PaGouas mporpamMma mpakTUKH MOKET OBITH pealin30BaHa ¢ MPUMEHEHHEM 3JIEKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00YUYEHUS MOJHOCTBIO WM YACTUYHO.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS ITPAKTUKH

[IpoBenaeHne MPaKTUKU CHOCOOCTBYET (OPMHUPOBAHHIO CICAYIOMIUX KOMIETEHUHH M
HHAUKATOPOB UX JOCTUKECHUS

YHI/IBepcaJILHLIe KOMIIETCHIIUU 1 UHIAUKATOPbI UX TOCTHKCHUSA:

HanmenoBanue
Kon u HanmeHoBaHMe Kon v HanMeHOBaHNE HHAUKATOPA JOCTHKECHHUS
KaTeropuu
YK YK
(rpynmsr) YK
CucremHoe u VYK-1. Cnocoben VK-1.1 3naer MeTObI MOUCKA, KPUTUYECKOTO
KPUTHUYECKOE OCYILIECTBIIATh TIOUCK, aHau3a ¥ CUHTe3a HH(pOpMaLuU, TPUMEHEHUS
MBIIIIJICHHUE KPUTHUYECKHUH aHaIU3 U | CUCTEMHOT'O II0JIX0/1a, OCHOBAHHOI'O Ha HAYYHOM
CHHTE3 HHpopMalu, MHUPOBO33PEHUNU IIPU PELLIEHUH 3a4a4
NPUMEHSTh CUCTEMHBIH | TPO(ECCUOHATIBHON JEATENbHOCTH.
MOJIXOJ AJISl pEIIEHUS VYK-1.3 Ymeer HaxouTh U KPUTUIECKH
MOCTaBJIEHHBIX 33/1a4. aHAIU3UPOBATh HHPOPMAIINIO, HEOOXOAUMYIO IS
pEILIeHNs TOCTABJIEHHOW 3a/1a4H.
VK-1.5 Bnaneer HaBpIKaMU pacCCMOTPEHHUS
BO3MO>KHBIX BAPUAHTOB PEILIEHUS 3aJauH,
OLICHMBAHMSI UX JIOCTOMHCTBA M HEJIOCTATKH.




HanmenoBanue

Kox u HaumenoBanue

Kon n HanMeHoBaHME WHIMKATOPA JOCTHKECHUS

KaTeropuu VK VK
(rpynner) YK
be3onacHocTh YK-8. Criocoben VYK-8.2 3naet xapakTep BO3ICHCTBUS BPEAHBIX U
KHU3HENesATeNb- | CO37aBaTh U OTacHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOIHYIO
HOCTHU MOJJIEP>KUBATh B Cpely, METO/IbI 3aIIUTHI OT HUX MPUMEHUTEIBHO K

IIOBCEHEBHOM KU3HU U
B IIpOo(eCcCHOHATBHON
JIeATEIIbLHOCTH
0e30I1acHbIC YCIOBHS
JKU3HEACITEIBHOCTU
JUIsL COXpaHEHUS
IIPUPOJHOM Cpebl,
o0ecrieueHus
YCTOMYHBOTO Pa3BUTHUSA
o011ecTBa, B TOM 4HCIIe
IIPU YIpo3€e U
BO3HUKHOBEHUU
Ype3BbIYAHBIX
CUTyallMil U BOCHHBIX
KOH(JIMKTOB.

cdepe cBoelt mpodeCCHOHATBLHON e TEIILHOCTH.
YK-8.4 YMeeT BBIABIATH U YCTPAHATH TPOOJIEMBI,
CBSI3aHHBIE C HAPYIICHUSIMHU TEXHUKU
Oe3onacHOCTH Ha paboueM MecTe MPUMEHUTEIHLHO
K chepe cBoelt mpohecCHOHATBLHOM e TEIIEHOCTH.
YK-8.8 Bnaneer moHATUHHO-TEPMHUHOJIOTHUYSCKIM
anmnaparom B 00J1acTH 0€30I1aCHOCTH.

Oﬁmenpoq)eccnona.ﬂbﬂble KOMIICTCHIIUHA U UHIUKATOPLI UX JOCTHKCHUSA

HaumenoBanue
Kon u HanmeHnoBaHue Koz u HanMeHoBaHMe WHINKATOPA JOCTHKEHUS
KaTeropuu
OIIK OIIK
(rpynner) OIIK
[Ipumenenue OIIK-1. Cnocoben OIIK-1.4 Ymeer ucnonb3oBath (pU3NUECKUE U
byHIaMeH peniaTh 3a1a4n XUMHUYECKHE 3aKOHBI, CIIPABOYHBIC JAaHHBIC U
TaJbHBIX npodeccuoHaNbHOM KOJIMUYECTBEHHBIE COOTHOIIEHUS ISl PEUICHH
3HAHUU B JESITCIIBHOCTH Ha npodeCCHOHATBHBIX 33/1ad.
npodeccuo- ocHoBe npumenenus | OIIK-1.5 Ymeer onpeaensats XxapakTep MpoieccoB
HaJTbHOU €CTECTBCHHOHAYYHBIX | TI0 KOMIUICKCY YKCIIEPUMEHTATBLHOU HH(POPMAITUN
JeSITeIbHOCTH ¥ OOIIEMH)KEHEPHBIX | TIPU MOMOUIH rpaduKOB, TAOIUIl U YPaBHEHHIA.
3HAHWUH, METOI0B OIIK-1.7 Bimageet HaBBIKAMU UCIIOJIL30BAHUS
MaTeMaTHYECKOTO €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX 3HAHUN
aHam3a u B TPO(HEeCCHOHATTLHOM /IS TCIILHOCTH.
MOJICTTUPOBAHUSI.
Uccnenona- OIIK-3. Cniocoben OIIK-3.1 3HaeT OCHOBHBIE METO/IBI
TebCKast MIPOBOIUTH CTaTHUCTUYECKON 00pabOTKH SKCTIEPUMEHTATBHBIX
JeSTEIIbHOCTD U3MEPCHUS U JTAHHBIX.
HaOro1eHus, OIIK-3.2 3HaeT OCHOBHBIE IIPAaBUIIa TEXHUKU
oOpabatbIBaTh U 0€3011acHOCTH MPH NMPOBEJIEHUY J1a0OPATOPHBIX
MPEJICTaBISTh WCCJICTOBAaHUI U U3MEPEHHIA.
skcriepuMerTanpabie | OIMK-3.3 YMmeer mpoBoauTh aHAN3
TaHHBIE. AKCIIEPUMEHTATIbHBIX PE3yJIbTaTOB, COMIOCTABICHUS

WX C U3BECTHBIMH aHAJIOTaMH.

OIIK-3.4 YmMeer mpenctaBisaTh 00pabOTaHHYIO
HKCIIEPUMEHTAIBHYIO U TEOPETHICCKYIO
uH(pOpPMAIIKIO B YCTHON M MUCBMEHHOH opme, B
TOM YHCJIE C UCTIOIh30BAHUEM COBPEMECHHBIX
KOMIBIOTEPHBIX TEXHOJIOTHH.




HaunmenoBaunue

Kox u HaumenoBanue

Kon n HanmMeHoBaHre WHIUKATOPA JOCTHIKEHUS

KaTeropuu OITK OIIK
(rpynner) OITK
OIIK-3.6 Biageer meToaMu IpoOBEICHUS
U3MEPEHUM, METOJAMU KOPPEKTHOM OLIEHKHU
MOTPEIIHOCTEN MPH MPOBEICHUU (PU3ZUUECKOTO
HKCIEPUMEHTA.
Bnanenue OIIK-4. Cniocoben OIIK-4.1 3HaeT TeXHUYECKHE U TTPOTrPAMMHBIC
nH(popManu- MOHUMATh MIPUHIIAITEI | CPEJCTBA peaTn3aui HHPOPMAIIMOHHBIX
OHHBIMU paboThl COBPEMEHHBIX | TEXHOJIOTHi, OCHOBBI HH(POPMALIMOHHOM
TEXHOJIOTHSIMHU UH(OPMAIMOHHBIX 0€301acHOCTH.
TEXHOJIOTHH U OIIK-4.2 YmeeT paboTaTh B KauecTBE
UCTIOJIb30BaTh UX JJIsl | TIOJIH30BATEINS NEPCOHATBHOTO KOMITBIOTEPA.
peuieHus 3aa4y OIIK-4.3 BnageeT cOBpeMEHHBIMU
npodeccuoHaIbLHON MH(POPMALMOHHBIMH TEXHOJIOTHIIMHU IIpU cOope,
JESITEIbHOCTH. aHaJIM3€e, CUCTEMATU3AI[UH U MTPEICTaBICHUH
MH(}OpMaLIUH.
[IpoextupoBanue | OIIK-7. Crocoben OIIK-7.1 3naet cnocoObl M KOMITBIOTEPHBIE
00BEKTOB, IPOEKTHPOBATH U CpEJICTBA JIJISl MOJICITHPOBAHUS M POCKTHPOBAHUS
CUCTEM U COIMPOBOXKIATh HAaHOMAaTepHaJlOB, HAHOIPOIIECCOB U HAHOCUCTEM.
MPOLECCOB MIPOU3BOACTBO OIIK-7.2 YMeeT cOCTaBIIATh OTYETHI T10
TEXHUYECKUX AKCIIEPUMEHTAJIbHBIM U TEOPETUYECKUM
00BEKTOB, CHCTEM U UCCIICIOBAaHHUSIM B COOTBETCTBHUH C
MIPOLIECCOB B 00JIACTH | YCTaHABIMBAEMbIMU TPEOOBAHUSIMH.
HAHOWHKCHEPHUH.
O¢pdextuBnoctsy | OIIK-5. Cnocoben OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTUH MOTYYCHHUS
1 0€301acHOCTh | MPUHUMATh Pa3IMYHBIX HAHOMATEPHAJIOB.
TEXHUUYECKUX 000CHOBaHHbIE OIIK-5.2 Ymeer o1ieHMBAaTh TEXHOJIOTUI
peneHui TEXHHYECKUE W3TOTOBJICHHSI HAHOMATEPUAIOB U U3JICIINN U3 HUX
pelieHus B C TO3UIHH 0€30MacHOCTH U 9()PPEKTUBHOCTH.
npodecCuoOHAIbHON OIIK-5.3 Biazneer HaBbIKAMH 110
NEeSITENIbHOCTH, MpeBapuUTeIbHOMY OJI00pY 000pYAOBaHUS IS
BbIOMpATH IIPOU3BOJICTBA
s¢heKTUBHBIE U HAHOPA3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX
Oe3omacHble MaTepuasoB.
TEXHUUYECKHE
CpelCTBa, U
TEXHOJIOTHH.

B pPE3YyIbTaTe MPOXOKACHUA IMIPAKTUKU CTYICHT 6aKaJ1aBpHaTa JOJIZKCH:

3name:

— OCOOCHHOCTH OpraHM3allid Y4eOHOH M Hay4dHOH JeATElNbHOCTH B JIAOOPATOpUSX,
kadenpax u noapazaeneHusx PXTY;
— OCHOBHBIE€ BUJbI JIAOOPATOPHOTO W TEXHOJOTHYECKOro 000pYAOBaHHUS, KOHTPOJBHO-
U3MEPUTENBHBIX PUOOPOB, 001aCTH MX HCIIOJIB30BAHMS;

— OCHOBHBIE€ TEXHOJIOTHYECKHE MapaMeTpbl HAHOTEXHOJOTHYECKHUX IMPOLIECCOB, CIIOCOOBI
UX KOHTPOJIS ¥ YIIPaBIICHNUS,
— OCHOBHBIE MaTeMaTHUECKHE METO/IbI 00paOOTKH HKCIIEPUMEHTAIBHBIX JTaHHBIX.

Yumems:

— [MPOBOAUTE ITOUCK I/IH(l)OpMaHI/II/I C HCIIOJB30BaHUEM OTKPBITBIX 0a3 JaHHBIX U
I/IH(I)OpMaI_II/IOHHBIX CHUCTEM I10 BLI6paHHOMy HaIpaBJICHHUIO I/ICCHC,[[OBaHPlﬁ;




— IIPUMEHATh TEOPETUYCCKUE METOJbl aHaJiu3a W OOpaO0OTKH HMCXOJHBIX JAHHBIX C
71a60paTOPHBIX YCTAHOBOK C MCIIOJIB30BAHUEM CTaHAAPTHOTO MPOTPAMMHOTO 00ECTICUCHUSI.

Bnaoemn:

— HaBBIKAMH HCTIOJIB30BAHUS CTaHAAPTHBIX KOMIIBIOTEPHBIX MPOTpaMM i 00paOboTKu
9KCIIEPUMECHTAIBHBIX JIAHHBIX

— HaBBIKAMH M3JI0KEHUS TIOJyUYEHHBIX 3HAHUN B BUJIC OTYETA O MPOXOKICHUH MPAKTUKH,
ONKMCAHUS HMCXOJHBIX MAaTEPHUAJIOB, JJAOOPATOPHOIO OOOPYIAOBAHUS, W M3MEPEHHUS MapaMeTpPOB
MIPOIIECCOB.

3. OFbEM ITPAKTHUKHU U BUIbl YYEBHOM PABOTHI

[IpakTuka opranm3yercs B 4 cemecTpe OakanaBpwara Ha 0a3e 3HAHWM, MOJYYCHHBIX
CTyJICHTaMH TpH W3y4eHUH auciuiuind HamnpasieHus 28.03.02 Hanounsicenepus. KoHTpoIb
OCBOCHMSI CTYyACHTaMHU Marepuaja MPAaKTHUKUA OCYIIECTBIISICTCS IyTEM IMPOBEJICHUS 3aueTa ¢
OLICHKOM.

Buj yueOHoii padoThl Obnem npakTitkn
3E Akaja. 4. | Acrp.u.
O01mas TPyA0eMKOCTh IPAKTHKH 3 108 81
CamocrosiTesibHAas pa6oTa 3 108 81
B TOM YHcJIe B (h)opMe NMPAKTHYECKOii MOATOTOBKH: 3 108 81
Buja UTOroBOro KOHTpPOJIS: 3a4ér c oneHkoi

4. COAEP)KAHUE TPAKTUKHU

O3HakoMJICHHE C WCTOpPHUEH M HANpaBICHUSAMH JEATEIBHOCTH YYEOHBIX M Hay4YHBIX
noapasnenenuil  Qakynpreta LUQPOBBIX TEXHOJOTMH M XMMHUYECKOIO WHXUHUPUHTA MU
YHHUBEPCHUTETa, IICHTPa  KOJUIGKTMBHOTO  TIOJB30BAaHUSA, Kaenpbl  XHUMHYECKOTO H
(bapMaleBTUYECKOr0 HHXMHUPHUHTA U APYTHUX MECT IPOBEACHUS NPAKTUKU (MCTOPUS, OCHOBHBIE
JTarbl Pa3BUTHS, BBITOJIHAEMbIE QYHKLUHU U T.I1.).

[Tocemenue naboparopuii IeHTpa KoJUleKTHBHOro monbs3oBanus PXTY wum. ..
Menpeneesa, nocemnieHne Kageapsl XUMHUECKOT0 U (papMalleBTUYECKOr0 HHKUHUPUHTA.

O3HakoMJIeHHE ¢ (YHKIHMOHATIbHBIM Ha3HaYeHUEM, IPUHIUIIAMU PabOoThl 1a00paTOPHOTO
000py/sOBaHUs, YCTAHOBOK, aHAJIUTUYECKUX NPUOOPOB U  BBICOKONPOM3BOAUTEIHHOIO
CBEPXMOIIIHOTO KoMIibloTepa (mpousBoautenbHocTbio 4  TFlops) s kKommbroTepHOro
MOJIETTUPOBAHUSI.

ITocemenue naGopatopuii Kadenpbl XUMHUECKOTO U (hapMaleBTUUECKOTO0 MHKUHUPUHTA
(XDU). O3nakomIIeHHE C TEPCIICKTUBHBIMU HAy4YHBIMU pa3paboTkamu kadenpbl XDU B obnacTu
HaHouH)xeHepuu. O3HakomiieHre ¢ noMouisio YMOC ¢ yueOHO-MeToANYEeCKMMHU pa3paboTKkaMu
kadenpsl XOU nns nanpasnenus 28.03.02 Hanounscenepus.

O3HakOMJIEHHE C KOMIBIOTEPHBIM MOJEIUPOBAHUEM, KOTOPOE HCIOJIb3YETCS IS
yueOHOro Impoliecca U HayyHbIX HccaenoBanuil Ha kadenpe XDU, ¢ apromaTuzanueil HaydHbIX
UCCIIEIOBaHMM, C aBTOMAaTU3UPOBAHHON 00pabOTKOM JaHHBIX B 1a0OPaTOpUsX, C COBPEMEHHBIMU
CUCTEMAaMM aBTOMAaTU3UPOBAHHOIO, JIEKTPOHHOIO M JHMCTAaHIMOHHOTO oOyueHus Ha Kadeape
XOU.

[ToaroroBka oTueTa 0 MPOXOKACHUN YUEOHON MPAKTHKH.

4.1. Pa3nenbl NpaKTUKH

CamocrosTenbHas
pabota, yacoB
Pasnenl | O3HakoMJIeHME C  HMCTOpHEH M HaNpaBICHUSIMH 36

Pa3nenbl HanmenoBanue paszaena npakTuKy




NEeSITeIbHOCTH Y4E€OHBIX M HAy4YHBIX IOApa3ieieHUuin
¢dakynpreta MUGPOBBIX TEXHOJOTHH M XUMHUYECKOIO
WHXUHUPUHIA U YHUBEPCUTETA

OzHakomjieHHe ¢ JabOpaTopusiMu  MOJpa3fiesiCHUN.
O3HakOMJIEHME C  NEPCHEKTUBHBIMU  HAyYHBIMH

Paspen 2 paspaborkamu  kKadeaper XDPU B obnactm >4
HAHOWHIKECHEPHUH.

Paznen 3 | Cucremaru3anus MaTepHuaia, MoJIroToBKa OTYETa. 18

Bcero yacoB 108

4.2 Conepxxanue pa3iejioB NPAKTUKHU

Pa3nes 1. O3HaKkomJ/IeHHe ¢ MCTOPHEH U HANIPABJIECHUAMM /1eSITeIbHOCTH Y4eOHBIX H
HAY4YHBIX moApa3aejeHnid ¢akyjabTeTa NUPPOBBIX TEXHOJOTMA M XHMHYECKOrO
uHxnHupuHra (HuTXWH) u yHuBepcurera.

O3HakoOMJICHHE C HCTOpPHENW W HAaINpaBICHUSIMH ACSITEIbHOCTH Y4YEOHBIX W HAy4HBIX
noapazaenenuid  kadenp ¢akynprera HuTXWMH, uneHTpa KOMIEKTUBHOTO IOJIH30BAHMUS,
MEXIYHApOJAHOTO YyueOHO-HAydyHOro IIeHTpa TpaHchepa ¢apMaleBTUYECKUX TEXHOJIOTUNH U
JPYTUX MECT MPOBEACHUS PAKTUKU.

Paznen 2. O3nakomiieHHe ¢ JIa0opaTopusiMH mojapasiejeHuii. O3HakomIeHHe ¢
NepcneKTHBHBIMY HAYYHbIMH pa3padoTrkamu kadgeapbl XPU B 06/1acTH HAHOMHIKEHEPHUH.

2.1. Tlocemenue nabopaTopuil LEHTpa KOJUIEKTHBHOrO monb3oBanus PXTY wum. J[.U.
MenneneeBa: 3JI€KTpOHHON MUKpockomuu (OM), aToMHO-a0COpPOLMOHHON CIIEKTPOCKOIHH
(AAC), monekynspHo# ontudeckoii ciekrpockornuu (MOC).

2.2. Tlocemenue MEXTyHapOIHOTO y4e0HO-HAy4YHOTO LEeHTpa Tpanchepa
dapmaneBTUUeCKUX ~ TexHONorui. (O3HakoMieHHEe ¢  (QYHKIHOHAJIbHBIM  Ha3HAuYCHUEM,
NPUHIUIIAMA PaboTHl TaOOpaTOPHOrO 000pPYIOBAHNUS, YCTAHOBOK, aHATTUTHYECKUX MPUOOPOB U
BBICOKOITPOU3BOIUTEILHOTO CBEPXMOIITHOTO KOMITbIOTEpa (mpon3BoauTensHocTho 4 TFlops) nms
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUSI.

2.3. Ilocemenue kagenpsl XUMUYECKOTO U (hapMalleBTHUECKOT0 WHXUHUPUHTA:

— J1adopaToOpuu MOJIETUPOBAHUS XUMHKO-TEXHOJOTUYECKUX IPOIECCOB, OCHAILEHHOM
yCTaHOBKaMHU TUIIOBBIX XHUMHKO-TEXHOJIOIMYECKHX IIPOLIECCOB (TEerIooOMEHHBIX,
MacCOOOMEHHBIX, PEAKI[MOHHBIX);

— 1abopaToOpUM YNpPaBJIEHUS XHMHUKO-TEXHOJIOTMYECKUMHU TPOLIECCAMM U CHCTEMaMH,
OCHAIIIEHHOW COBPEMEHHBIMH CUCTEMaMH LIM(PPOBOTO YIPABICHUS;

— XUMHUYECKOW J1abopaTOpUM, OCHAIIEHHOW XHMHUYECKUMH CTOJIaMH, BBITSDKHBIMU
mkadamu, 060opyaoBaHHEM U TIPUOOPAMH JIJIsl TPOBEACHUS XUMHYECKUX IKCIIEPUMEHTOB.

2.4. O3HaKOMJIEHHE C MEPCHEKTHUBHBIMH HAaydHBIMU pa3paboTkamu kadenpst XDPU B
o0nactu HaHOMH)KeHepuH. O3HaKOMJIEHME C TIIOMOIIBIO OTKPBITBIX 0a3 JaHHBIX U
MH(POPMALIMOHHBIX CUCTEM C OCHOBHBIMU MTyOIMKALUAMU COTPYAHUKOB Kadenpbl XDU B obsactu
HAaHOMHXKeHepuu 3a mnocneanue 5-7 ner. O3nakomsieHne ¢ nomombio DHMOC c¢ Haunbonee
aKTyaJlbHBIMM M HWHTEPECHBIMHM BBITYCKHBIMH KBAJU(PHUKAIMOHHBIMH pPabOTaMH CTYACHTOB,
oOyuaBmmxcs panee Ha HanpasineHnu 28.03.02 Hanounscenepusn. O3HaKOMICHHE C TOMOIIBIO
OUOC ¢ yuyebHo-MeToaMuecKUMH pazpaborkamu kadenpsl XDU s nanpasienus 28.03.02
Hanounxenepus.

Paznen 3. CucremaTuzanus MaTepuaJia, HoAroToBKa oT4eTa.

O3HakoMJIeHHE C TpeOOBaHUSAMHU, MPEAbSIBISIEMBIMU K HAlHUCAHUIO U IPEICTaBICHUIO
oTueTa.

[ToaroroBka oTyeTa BKIIIOUAET OMHCAHUE M CUCTEMATU3AINIO PE3YJIbTaTOB, OTYyYEHHBIX
IpY MOCEIIEHUH OPa3IeIeHN U 03HAKOMIIEHHH C MEePCIIEKTUBHBIMU HAYYHBIMU pa3paboTKaMu
kadeaper XOU B 0651acTH HAHOUHKEHEPHH.



5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM

OCBOEHUS TIPAKTUKHU
Ne B pesynbrare npoxoxaeHus MPaKTHKH CTYACHT JOJKEH: EafgeTIéI
3namo:

1 OCOOCHHOCTH ~ OpPraHM3allM¥  y4eOHOM W HAyYHOH JEATCHBHOCTH B |
naboparopusx, kadeapax u noapasaeneHusx PXTY

o | OCHOBHBIE ~BHIIBI J1abOPATOPHOTO M TEXHOJOTMYECKOro 00OpymoBaHus, | . | .
KOHTPOJIbHO-M3MEPUTEIBHBIX PUOOPOB, 00JIACTH WX UCIOIH30BAHUS

3 | OCHOBHBIE TEXHOJIOTHUECKHE NAPAMETPhl HAHOTEXHOIOTHYECKHX MPOLIECCOB, +
Croco0Obl X KOHTPOJISI U YIIPaBJICHHUS

4 | OCHOBHBIC MaTEMaTHYECKUE METO bl 00PAOOTKHU IKCIIEPUMEHTAIBHBIX JAHHBIX + |+

Ymemo:

5 | TPOBOIUTE MOUCK MH(OPMAIIMH C UCTIONB30BAHUEM OTKPBITHIX 033 JaHHBIX M | | . |
MH(OPMALMOHHBIX CHCTEM I10 BRIOPAHHOMY HANpPaBJICHUIO MCCIIeIOBAaHUN
IPUMEHSTHh TEOPETHUECKUE METOJIbI aHAIN3a U 00OPAOOTKU UCXOTHBIX JTaHHBIX

6 | c 1a60paTOPHBIX YCTAHOBOK C UCIIOJIb30BAHUEM CTAHAAPTHOTO MPOrPAMMHOTO + |+
o0ecnieueHus

Braoemo:

7 | HABBIKAMH MCHONL30BAHMS CTAHJAPTHBIX KOMIBIOTEPHBIX MPOTPAMM IS + 1+
00pabOTKU IKCIEPUMEHTAIbHBIX TAHHBIX
HABBIKAMU U3JI0’KEHUS TMOJYYCHHBIX 3HAHUI B BHUJE OTYETa O MPOXOXKIECHUU

8 | mpaKTHKH, ONMMCAHUS UCXOIHBIX MaTEPHAIIOB, JTa00OPATOPHOTO 0OOPYIOBAHHS, +
U U3MEPEHHsI TapaMeTPOB MPOIIECCOB

B pe3ynbrare npoxoxaeHus NPakTUKU CTYACHT JOJDKEH IPUOOPECTH CIIEAYIOIne
YHUBepCcajbHbIE U 00IIeNpO(dhecCHOHATbHBIE KOMIIETEHIIMN U UHIUKATOPbI UX JOCTH)KEHUS:

Kox n nanvenopanie YK Kon u HanMeHOBaHWe MHIMKATOPA JOCTHKEHHSI
YK
VYK-1. Ciocoben VYK-1.1 3HaeT MeToAbl TOUCKA, KPUTHIECKOTO
OCYILIECTBIIATh TIOUCK, aHaJIM3a U CUHTEe3a UHPOpMAIUH, IPUMEHEHHS
KPUTHYECKHI aHAJIN3 U CHCTEMHOTO IT0JIX0J1a, OCHOBAHHOI'O Ha + |+t
CHHTE3 HH(pOpMaluHy, HAayYHOM MHPOBO33PEHUH IIPH PEILICHUHN 33]a4
IPUMEHSTh CUCTEMHBIN npodecCHOHATIBHOMN 1 TeTbHOCTH
9 | moaxond MJIs PELIECHUS VYK-1.3 YMmeer HaxXoAUTh U KPUTHYECKU
IIOCTABJICHHBIX 3a7a4 aHAJIM3UPOBATh NH(OPMALIHIO, HEOOXOIUMYIO |+t
JUIsl pEIIEHUS] TOCTABJIEHHON 3a/1a4M
VK-1.5 Bnaneer HaBbIKaMH paCCMOTPEHHUS
BO3MOJXHBIX BApMAHTOB PCIICHUS 3a7a4Hu, + |+
OLICHMBAHMSI X JIOCTOMHCTBA M HEJOCTATKH
YK-8. Cnocoben VK-8.2 3naeT xapaktep BO3ACHCTBUS BPEAHbIX
CO3/1aBaTh U NMOJJAEPKUBATEL | U OMACHBIX (DAKTOPOB Ha YeJIOBEKa U
B IIOBCEJIHEBHOM KU3HU U B | IPUPOAHYIO CPENY, METObI 3AIIUTHI OT HUX + |+
npodeccuoHaIbHON MIPUMEHUTEBHO K chepe cBoeit
10 | AeATebHOCTH Oe3omacHble | MPO(ECCHOHATBLHOMN JIESITENBHOCTH
ycloBust VK-8.4 YMmeer BBISIBIISATh U YCTPAHATh
KHU3ZHCIACATCIIBHOCTH 1A poOJIEMBbI, CBSI3aHHBIE C HAPYIICHUSIMA
COXpaHEeHHsI TPUPOTHOM TEXHUKU 0€30MaCHOCTH Ha paboueM mecTe +
Cpezibl, 00ecTieYeHus IPUMEHHTEINBHO K cepe cBoei
YCTOMYMBOT'O Pa3BUTHUSA poecCHOHANTLHOM e TENIbHOCTH




Paznensl

No B pe3ynbraTe npoxoxaeHus IpakTHUKU CTYACHT JOJKEH: 11213
00I1IeCTBa, B TOM YHCJIE VK-8.8 Binazeer noHATHITHO-
IIpU yTpo3e U TEPMUHOJIOTHYECKUM arapaToM B 00JIaCTH
BO3HUKHOBEHUH Oe3omacHoCTH L
YpEe3BbIYANHBIX CUTYyaIUl U
BOCHHBIX KOH(DIIMKTOB
Kox n nanvernopanue OTK Kon 1 HauMeHOBaHNe HHAMKATOPA A0CTHKEHHSI
OIIK
OIIK-1. Crocoben pemats | OIIK-1.4 YMeeT ucnonp3oBath pu3ndecKue U
3a/1a4i POPECCHOHATBHOM | XMMUYECKHUE 3aKOHBI, CIIPABOYHBIE JAHHBIE U + 1+
NESITEIbHOCTH Ha OCHOBE KOJINYECTBEHHBIE COOTHOLICHUS ISl PELICHUS
PUMCHCHUS npodeccHoHANBHBIX 3aa4
€CTECTBEHHOHAYYHBIX U OIIK-1.5 Ymeer onpenensiTh XapakTep
11 | oOumienH>XeHEPHBIX 3HAHUH, | MPOIIECCOB MO KOMILUIEKCY IKCIIEPUMEHTAIbHON +
METO/I0B MaTeMaTHYEeCKOro | MHPOPMALUH MPH MOMOIIHU TpapHuKOB, TaOIHIL
aHaJIM3a U MOJIETIMPOBAaHUS | U ypaBHEHUH
OIIK-1.7 BnageeT HaBbIKaMU UCTIOIb30BAHMS
€CTECTBEHHOHAYYHBIX M OOIIEUHKEHEPHBIX + |+
3HAHUHU B TPO(HECCHOHATILHOM IS TEIIbHOCTH
OIIK-3. Cnocoben OIIK-3.1 3HaeT OCHOBHBIE METObI
MIPOBOIUTH UBMEPCHUS U CTaTHCTUYECKON 00padOTKH + |+
HaOI0IeH NS, HKCIIEPUMEHTAIBHBIX TaHHBIX
o0pabarbIBaTh U OI1IK-3.2 3HaeT OCHOBHBIC TIPAaBUIIA TEXHUKU
MPEJICTaBISTh 0€301MMacHOCTH MIPH MPOBEICHUU J1a0OPATOPHBIX +
JKCIIEPUMEHTAJIbHBIE WCCJICIOBAHUI U U3MEPEHHI
JTAHHBIE OIIK-3.3 YMmeeT npoBOAUTh aHATHU3
AKCIIEPUMEHTAIBHBIX PE3yJbTaTOB, +
COIOCTABJICHUS UX C U3BECTHBHIMU aHAJIOTAMU
12
OI1K-3.4 YMeer npencTaBisaTh 00pabOTaHHYIO
HKCIEPUMEHTAIBHYIO U TEOPETUUECKYIO
MH(pOpPMalLIMIO B YCTHON U MMCbMEHHOH (opMme, +
B TOM YHUCJIE C UCIIOJIB30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI
OIIK-3.6 Bianeer MmeTogamMu poBEICHUS
U3MEpEeHUH, MeToJaMU KOPPEKTHOM OIIEHKH +
MOTPEITHOCTEN TIPU MPOBEICHUH (PU3UIECKOTO
HKCIEPUMEHTA
OIIK-4. Cnocoben OIIK-4.1 3HaeT TeXHUYECKUE U TPOTPAMMHBIE
MOHUMATb TTPUHIIUITBI CpEeICTBA pealn3auu HHPOPMAIIHOHHBIX +
paboTHI COBPEMEHHBIX TEXHOJIOTHI, OCHOBBI MH(POPMAITHOHHON
UH(POPMALIMOHHBIX 0e30macHOCTH
13 TEXHOJIOTUI U OIIK-4.2 Ymeet paboTaTh B Ka4eCTBE N
UCTIOJIb30BaTh UX JIJIS MOJI30BATENsl IEPCOHATIBHOIO KOMITBIOTEPA
pCIICHIS 3alad OIIK-4.3 Bnageer cOBpeMEHHBIMH
npogeccuonanbHoi MH(POPMALMOHHBIME TEXHOJIOTUAMHU TIPH cOOpE,
ACATCIILHOCTH aHaJM3e, CUCTEMATU3ALMHU U PE/ICTABICHHH T
,
uH(hopMaIuu
14 OIIK-7. Cnocoben OIIK-5.1 3HaeT OCHOBBI TEXHOJIOTHIT +

IMPOCKTUPOBATHL U

MOJIYYCHH A PA3JIMIHbIX HAHOMATCPUAJIOB




Paznensl

No B pe3ynbraTe npoxoxaeHus IpakTHUKU CTYACHT JOJKEH: 11213
COIIPOBOXKIATh OIIK-5.2 YMmeer onieHMBATh TEXHOJIOTHUI
MIPOU3BOJICTBO M3TOTOBJICHHS] HAHOMATEPUAJIOB U U3JIEJIUN U3
TEXHUYECKUX O0OBEKTOB, HHX C IIO3UIAHU O€30IaCHOCTH U
CUCTEM U MPOLIECCOB B 3¢ (HeKTUBHOCTH.
00acTl HaHOMHKEHEPUU +

OI1K-5.3 BianmeeT HaBBIKaMu IO
IIPEIBAPUTEIILHOMY 110,100py 000PYI0BaHUS
JUTSI TIPOU3BOJICTBA
HaHOPa3MEPHBIX/HAHOCTPYKTYPUPOBAHHBIX
MaTepUaJoB.

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

Y4eOHbIM MIIaHOM MOArOTOBKHM OakanaBpoB o HanpasieHuto 28.03.02 Hanounscenepus,
npopwis  «buomeouyunckue u papmayesmuueckue HAHOMEXHONO2UU) TIPOBEICHHE
NPAaKTUYCCKHUX U JTJA00PATOPHBIX 3aHATHI 10 IPAKTUKE HE MPEIyCMOTPEHO.

7. CAMOCTOSTEJIBHASA PABOTA

CamocTtosTenbHas paboTa MPOBOAUTCS C LIETBIO 3aKPEIICHUS 3HAHUN IO MPAKTHKE U
IIPEAYyCMaTpPUBAET:

— STanbl 03HAKOMJICHHS C y4yeOHOW M HaydHOW JesTenbHOCThIo Kadeapsl XDOU
¢akynprera HuTXWH, neHTpa KOJUIEKTUBHOTO IOJb30BAHUS U JIPYITMX MECT IPOBEIEHUS
MIPaKTUKU;

- ATaIl 03HAKOMJICHHS C IEPCIEKTUBHBIMU HAYYHBIMH pazpaboTkamu kadeapsl XDOU
B 00J1aCTU HAaHOMHXKEHEPUH, a TaKXKe C Y4eOHO-METOAMYECKUMHU pa3paboTkamu kadeapsl XDU
s HanpasneHust 28.03.02 Hanounscenepus ¢ WCTONB30BAaHHEM HMH()OPMAIIMOHHBIX
texHonorui, Bkaodas SUOC.

O3HakOMJIEHHE OCYIIECTBIIIETCS B BHUJAE OKCKYpPCHH B yKa3aHHbIE IOJpa3/elIeHus,
OPOCITYIIMBAaHUA M KOHCHEKTHPOBAHUS OO30PHBIX JIEKIMH M CaMOCTOSTEIbHOIO H3Yy4eHUs
MaTepHaJiOB Ha calTax Moapas3fiesieHuil (1adopaTopHOro oO0OpYJAOBaHUsS, YCTAHOBOK U T.II.), a
TaK)Ke OTKPBITHIX 0a3 JaHHbIX, nHPopMaroHHbIX cucteM 1 DMOC PXTY um. JI.11. Menneneena.

[Ipu nmocemenun nabopaTopuil U MOAPA3JAEIECHUN O3HAKOMIIEHHE C MX JAEATEIbHOCTBHIO
oOyyaroImuiics 10JKeH coOpaTh MaTepua, He0OXO0AMMBIN /IS TOATOTOBKHU OTYETA IO MPaKTHKeE.

8. MPUMEPBI OHEHOYHBIX CPEJICTB IS KOHTPOJISI OCBOEHUSA
INPAKTUKH

HroroBas oreHka mo mpakTuke (3a4eT ¢ OIEHKOM, MaKcuMalibHas orieHka — 100 6amioB)
BBICTABIIIETCS CTYIEHTY 10 HWTOraM HAMUCaHUS OT4YeTa O TMPOXOXKICHUU MPAKTHKU
(MakcuMalbHas OIEHKA 32 OTYET O MPOXOXKACHHUH MPAKTHKUA — 60 Oa/toB) M UTOTOBOTO OMpOCca
CTyJeHTa (MaKcUMalbHas OLIEHKA 32 UTOTOBBIA ompoc — 40 6amioB).

8.1. Bonpochl /151 HTOTOBOI'0 KOHTPOJIA OCBOCHHUS MPAKTHKHU (324€T C OLeHKOI)

1. Hcropus cranosnenus u pa3Butus ¢axynabrera LuTXUH, kadenp dakynprera u
OCHOBHbIE HaIlpaBJICHUs UX Y4eOHOU U Hay4yHOU e TEIbHOCTH.
2. Hcropus craHoBienus u pa3Butus kadeapsl XDPU U ocHOBHbIE HarpaBlIeHUsS

yueOHOW 1 HAyYHOU AESITebHOCTU Kadeaphl.



3. HampaBnenuss HaydHOW  JesATEIBHOCTH, Hamboiee BOCTpeOOBaHHBIE Ha
COBPEMEHHOM pBIHKE TPY[a.

4. AnmapatHelii  coctaB  KadeApbl  XUMHYECKOro M (apMaleBTUYECKOro
WHXUHUPUHTA.

5. JlaboparopHoe 000OpyAOBaHHE M YCTAHOBKH JIAOOPATOPUHM MOJEIHPOBAHUS
XHUMHUKO-TEXHOJIOTUUECKHX MPOIECCOB (TEII000MEHHBIE, MACCOOOMEHHBIE, PEaKIIUOHHBIE).

6. JlaboparopHoe o0oOpynOBaHHE U YCTAaHOBKHM JaOOpaTOpUU YIPaBIICHUS XUMHUKO-
TEXHOJOTMYECKMMHM IIPOLECCAMU M CUCTEMaMH, OCHAILEHHOW COBPEMEHHBIMU CHCTEMaMU
U(POBOTo yIpaBICHHUS.

1. JlaboparopHoe 000pyIOBaHUE, YCTAHOBKH U MPHUOOPHI XUMHUYECKOH JIabopaTopuu
Kadenpsl XMMHYECKOTO U (hapMalleBTHUECKOr0 MHXKUHUPHHTA IS TMPOBEACHHS XUMHYECKHX
HKCIIEPUMEHTOB.

8. Jlaboparopust 3IEKTPOHHON MUKPOCKOMUU LEHTPa KOJUIEKTUBHOTO IMOJb30BAHUS
PXTY um. JI.U. Menaeneena.

9. Jlaboparopuss aTOMHO-aOCOPOIMOHHON CHEKTPOCKONUHU LEHTPA KOJIJICKTUBHOTO
nosib3oBanus PXTY um. JI.1. Menneneena.

10. Jlaboparopus MOJIEKYJISIPHOM ONTUYECKOM CHEKTPOCKOIUU HEHTpa
KOJUIEKTUBHOTO MoJib3oBanus PXTY um. JI.U. Meneneena.

11. AHaJIUTHYECKHUE UCCIENOBaHMs, TMPOBOJUMBIE B IEHTPE KOJIJIEKTUBHOTO
10JIb30BAHUS.

12. MeTtopl coopa u 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX. [[prBeCcTH MPpUMEPHI.

13. KomneloTepHoe MojenupoBaHHe, HCHOJIb3YyeMOE Uil ydyeOHOro Impouecca H
HAyYHBIX MCCIIEOBAHUAX, POBOIUMBIX Ha kadeape XDU.

14. IIpumepsl aBTOMAaTH3allMM HAy4YHBIX MCCIEIOBAHWM M aBTOMAaTHU3UPOBAHHOU
00paboTKU JaHHBIX B 1a00OPATOPUIX U MOAPA3IEICHHUIX — MECTaX SKCKYPCHUH.

15. Hcnonp30BaHre COBPEMEHHBIX CUCTEM aBTOMAaTU3UPOBAHHOIO M JUCTAHIIMOHHOTO
o0yuenus Ha kadeape XDU, daxynprere [IuTXWH 1 B yHUBEpCHUTETE.

16. AKTyaJibHbBIC COBpPEMEHHBIE HAaY4YHO-UCCJIEN0BATEIbCKUE 3a7a4u B
HAaHOUH)KEHEPUU.

17. OcHoBHbIE HampaBiIeHUs Hay4yHOH nesrenbHocTH Kadenpsl XDU B obnactu
HAaHOWHKEHEPHUH.

18. OcHoBHbI€ HarpaBiieHUs 1a00paTOpHBIX HccaeaoBanuil kapeapsl XDU B obnactu
HAaHOWHKEHEPHUH.

19. [Tpumepsl HKCIONIB30BAaHHSA METOJIOB MaT€MaTH4YEeCKOro MOJAEIUPOBAaHUSA B
HAaHOWHKEHEPHUH.

20. [Tpumepsl Hay4yHBIX pa3pabOTOK U BHEJIPEHUH B 00JIACTH HaHOMH)KEHEPUH,
BBITIOJTHEHHBIX MPU YYaCTHH COTPYIHUKOB Kadenpsl XDU.

21. [Tpumepsl HAHOCTPYKTYpPHUPOBAHHBIX MAaTE€pUAIOB, WX OCHOBHBIE CBOWCTBAa HU
00J1aCTH IPUMEHEHHUSL.

22. OcHOBHBIE METO/IbI JUATHOCTUKU MaT€pUaoB B HAHOUHKEHEPUH.

23. Crpykrypa DUOC PXTY um. .M. MenaeneeBa, unpopmanus, AOCTyIHAs Ha
OUOC, opranuzanus yuedHoro nporecca ¢ momoibio IMOC.

24, OcHOBHBIE Y4eOHO-METOAMYECKHE JOKYMEHTBI, pa3paboTanHble Ha Kadeape XDPU
JUTSL pealin3anuu 00ydeHus 1mo HarnpasieHuro 28.03.02 HanourxeHnepus.

25. [Tpumeps! 6a3 JaHHBIX U UHPOPMALMOHHBIX CHUCTEM JUIS MOMCKAa MH(OpMAIUH,
BOCTPEOOBAHHOW MPH PENICHUN HAYYHBIX 33/1a4 B HAHOWH)KCHEPHH.

26. Crienmanu3upoBaHHOE MpOrpaMMHOE obeclieueHue, MCIoyib3yemMoe Ha Kadeape
X®U s penieHns 3a1a49 HAHOMHKEHEPHUH.

27. [TpuMepbl HUCTOB30BaHNS HAHOMH)KEHEPUU B XUMHUH U XUMUYECKOM TEXHOJIOTHH.

28. [Tpumepb! HCOMB30BaHNST HAHOMH)KEHEPUH B (papMalieBTHKE.

29. [Tpumeps! HCTOIB30BaHNUS HAHOMH)KEHEPUHU B OMOTEXHOJIOTHH.

30. [Ipumepsl mponEeccoB XMMHUYECKOW TEXHOJIOTHH, JUIsl KOTOPBIX HCIIOJIB3YHOTCS



HaHOKaTaJIn3aTOpPBkI.

31.  Meroabl BBIYUCIUTENBHON MaTeMaTHUKH, MCIIOJIB3yeMbIe MPH PEIICHUM 337ady B
HAHOMHXECHEPUH.
32. Pacckaxkure 0 TMYHBIX IPUOPUTETAX MPHU BbIOOpE B OyayIieM Hay4yHOH paboThI B

paMKax OCBOSHHS ITporpamMmbl OakaiiaBpuara 1o Hanpasienuto 28.03.02 Hanounxenepus.

@OoH/I OLIEHOUYHBIX CPEACTB IPUBEIECH B BHUJE OTAEIBHOIO JOKYMEHTA, SIBJISIOILErOoCs
HEOTHEMJIEMOM YaCThI0 OCHOBHOM 00pa30BaTeIbHON TPOTrPAMMBI.

8.2. CTpyKTypa U npuMep OuJieTa JUIs 3a4eTa ¢ OleHKOii

3aueT ¢ OICHKOW MO MPAKTUKE BKIOYACT 2 KOHTPOJIBHBIX BOIPOCA, KaX/IbIi U3 KOTOPHIX
OLIEHMBAaeTCA MakcuMaiibHO B 20 OasIoB.

[Tpumep Ouitera K 3a4eTy ¢ OIICHKOM:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo 0opazosanus PO
Poccuiickuii XUMHKO-TEXHOJIOTHYeCKH YHUBEPCUTET UMEHHU
3aB. kad. XOU J.W. MenaeseeBa
Kadenpa xummnyeckoro u papManeBTHYECKOr0
H.B. MenbiyTuHa WHKHHUPUHT A
(IToxnucs) (H. O. Gamunus)

28.03.02 HanounxxeHepusi
IIpopuiab «bnomeauuuHckue  papManeBTHYECKHE
« » 20 1 HAHOTEXHOJIOTHU»
«Y4eOHasi NPAKTHKA: 03HAKOMHTEJIbHASI IPAKTHKA)

Buaer Ne 1

1. Ucropust cranoBienust u pasputus xadenpsl XOU u oCHOBHbIC HampaBiCHUs YYeOHOU H
Hay4YHOH J1esTeIbHOCTH Kadepbl.

2. HpI/IMepH HCIIOJIb30BAaHUA HAHONHIKCHCPHUU B XUMHHU U XUMHYECKOM TEXHOJIOTHH.

9. YYUEBHO-METOJANYECKOE OBECIIEYEHUE NPAKTUKHA
9.1. PexomeHnayemas JJuTeparypa

A. Ocnoenas numepamypa
1. TpeGoBanuss K O(OPMIIECHHUIO BBITYCKHBIX KBAJTU(UKAIMOHHBIX (JAUIUIOMHBIX) H
KypcoBbIX paboT [Tekcr] : MeTonnueckue ykazanus / coct.: B. M. Apucros, C. I'. Komaposa, X.
A. Hesmarymmna. M. : PXTVY um. /I.1. Menneneesa, 2016. 35 c.

b. /lononnumenvnaa numepamypa

1. ®ununmona E.b., CaBunkas T.B. Meroauveckne peKOMEHIAIMK IO BHITIOJIHEHHIO U
MNOJArOTOBKE K 3alllUTe€ BBIMTYCKHBIX KBAIM(UKALMOHHBIX padOT CTyIEHTOB (QaKyabTeTa
MHQPOPMAIMOHHBIX TeXHONOTHH 1 yrpasneHnus. M.: PXTY um. JI.1. Menneneea, 2012. 28 c.

2. lHpopMallMOHHBIE CHCTEMBI: YYEOHHK JUIS CTYACHTOB YUPEXKACHUH BBICIIETO
obpazoBanus / C.A. XpanoB, ML Cobonea, A.C. AndpumoBa. M.: Ilpomereit, 2015.
[DNeKTPOHHBII pecypc] Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ ISBN9785990626447 html (nata obpammenus: 14.05.2024).



http://www.studentlibrary.ru/book/ISBN9785990626447.html

9.2. PexoMeHayeMble HCTOYHHUKHU HAYYHO-TeXHUYeCKO HHGOpManuu

Hay4HO-TeXHHUYECKUE KYPHAIIBI:

— «Poccuiickue HanorexHonoruun», ISSN (mewarnoit Bepcum): 1992-7223, ISSN
(onnaitHoBo# Bepcun): 1992-4068.

— «Hanocucremsr: gusnka, xumusi, MatemaTrkay, ISSN: 2305-7971.

— «Hanounmyctpusi», ISSN: 1993-8578.

— «Hanoctpyktypsl. MaremaTnueckasi pu3uka 1 MojenupoBanuey, ISSN: 2224-8412.

— «Hanorexnomnoruu: pazpadotka, mpumenenue — X XI Bex», ISSN: 2225-0980.

— «HanoTtexHonoruu: Hayka u npousBoAcTBoy», ISSN: 2306-0581.

— «Hanorexnuka», ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.

— «IIporpammubie TPOAYKTHI U cucteMbl», ISSN (nmewyarnoii Bepcun):. 0236-235X, ISSN
(onnaitHoBo# Bepcun): 2311-2735.

— «MHTeNnNeKTYyanpHbIe cuCTeMbl. Teopus u npunoxenus», ISSN: 2411-4448.

— «Crannaptel u kauectBo», ISSN: 0038-9692.

— «KonTpons kauectBa mpoaykuun», ISSN: 2541-9900.

— «IIpubops! 1 cuCTeMBI. YTpaBiIeHUe, KOHTPOJIb, Tuarnoctukay, ISSN: 2073-0004.

Pecypcel nHpOpMaTMOHHO—TENEKOMMYHUKAIIMOHHOM ceTH MHTepHeT:

— Odunmansheiii cadt «PXTY um. JI.1. MenaeneeBay [ neKTpoHHBIH pecypc]. — Pexum
noctyna: https://muctr.ru/ (nata oopamenus: 14.05.2024).

— OdunmanbHelil caiit Poccuiickoro XuMuKo-TeXHOJIOTH4Yeckoro ynuepcurera um. .M.
MenneneeBa. Ilompasnmenenusi. @axymprer LHuTXWH. Kadenpa xkubOepHETHKH XHMHUKO-
TEXHOJOTUYECKHIX MIPOLIECCOB [DnexTpoHHBII  pecypc]. —  Pexum  nocryna:
https://old.muctr.ru/univsubs/infacol/fvt/faculties/f2/ (nata obpamenus: 14.05.2024).

— OnextponHas Mudopmanmonno-Obpazosatensias Cpena (OUOC) PXTY um. J.U.
Memeneesa [ DneKTpoHHBIH pecypc]. — Pesxum mocrtyma: https://eios.muctr.ru/ (nata oOpamieHmus:
14.05.2024).

— OdunmanpHblil callt «L{eHTp KOJIEKTUBHOTO MOJIb30BaHUA» [ DIEKTPOHHBIHN pecypce]. —
Pexxum noctyma: http://www.ckp-rf.ru (mara oopamenus: 14.05.2024).

— Odunmanpupiii cait «Asporenn» [DaeKTpoHHBIM pecypc]. — Pexum pgocrymna:
http://www.aerogel-russia.ru (mara o6pamenus: 14.05.2024).

— Poccuiickuit  OnextponHsiii HaHoxkypHaln. OOO «llapk-menua». [DaeKTpOHHBIN
pecypc]. — Pexxum nocryma: http://www.nanojournal.ru (mara oopamienus: 14.05.2024).

— Hanomup — UHTEpHET-KypHaJI O HAHOTEXHOJOTHUAX. [ DIIEKTPOHHBIN pecypc]. — Pexxum
nocryma: http://www.miracle-uni.ru (nata obpamenwus: 14.05.2024).

— CrnoBapp HAHOTEXHOJIOTUYECKUX U CBSI3aHHBIX C HAHOTEXHOJIOTMSAMM TEMaMH.
[OnexTpoHHbI pecype]. — Pesxxum nmoctyma: http://thesaurus.rusnano.com/ (mata oOpatieHus:
14.05.2024).

— HanoMmeTp — HaHOTEXHOJOTMUYECKOE COOOLIECTBO. [DNeKTpoHHbIH pecypc]. — Pexum
noctyna: http://www.nanometer.ru/ (rara oopamenus: 14.05.2024).

— Nudopmanmonnsiit nopran RusNanoNet. [DnekTpoHHsIi pecype]. — Pexum nocryma:
http://www.rusnanonet.ru (1ata oopamenus: 14.05.2024).

— NudopmanmonHo-npaBoBoii mopran «l'apant» [DnekTpoHHbId pecypc]. — Pexum
noctyna: http://www.garant.ru/ (nata oopamienus: 14.05.2024).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT WA,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

NudopmannoHHyo MOAAEPKKY U3y4eHUS TUCIUILTUHBI OCyIecTBiIsieT THpopMaIimoHHo-
ouommoreuynsnii nentp (MBI) PXTY wum. M. MenaeneeBa, KOTOPBIM oOecrednBaeT


http://www.ckp-rf.ru/
http://www.aerogel-russia.ru/

00ydJaronuxcsi OCHOBHOW y4eOHOH, y4eOHO-METOIWYECKOW W HAydYHOW JIMTEPaTypOH,
HEOOXOUMOM ISl OpraHU3aIii 00pa30BaTeIBLHOrO Mporecca mo aucuuminHe. Oomuii 0obeM
mHorooTtpacieBoro ponmga MBI va 01.01.2024 r. coctaBnser 1 559 436 k3.

@®onp UBIL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JIUTEepaTypoil B opMe MeuaTHBIX U 3JIEKTPOHHBIX M3/IaHUH, a TaKKe BKIIIOYAeT O(UIHANIbHBIC,
CIpaBOYHO-OMONMMOTrpaduuecKre, CrenUaTu3UpPOBaHHBIE OTEYECTBEHHBIE U 3apyOeKHbIC
nepuoanueckue U uHbopMmanumonnele u3gaHus. MBIl obecnmeunmBaer  moctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxxnpiit oOydaromuiicss obecrieueH CBOOOIHBIM JOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOM
UMeeTcsl JOCTyn K ceTd HMHTepHeT M K 3IeKTpoHHO-OmOmmoreyHoit cucreme (ObC)
YHuBepcurera, KOTopasi COAEPKUT pa3IndHbIe U3/1aHUs 10 OCHOBHBIM H3YYaeMbIM JTUCIUILUIMHAM
U c(OpMHUPOBaHA IO COTJIACOBAHUIO C MpaBooOIagaTeNsIMH y4eOHOW M y4eOHO-METOAMUECKON
JUTEPATYPHI.

Jns  Oonmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduveckoro u
uHpopmanmonHoro obcimykuanus B MBI peanmn3oBaHa TEXHOJIOTHS DJIEKTPOHHON JOCTAaBKH
JIOKYMEHTOB.

[TonHbll mepedeHb HSIEKTPOHHBIX HWH(MOPMALMOHHBIX PECYpCOB, HCIOIb3YEMbIX B
nporiecce 00y4eHus, MPEICTaBICH B OCHOBHOM 00pa30BaTebHOI IporpamMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPAKTUKH

B coorBercTBHM C y4eOHBIM IIJIAHOM 3aHATUS IO MPAKTUKE IMPOBOJATCS B (opme
CaMOCTOSITENILHOM paObOThI CTYyIEHTA.

11.1. O6opynoBanue, Heo0X0AUMO€e B 00pa30BaTeJbLHOM Mpolecce

VYuebHas ayquTopus AJs MPOBENCHUS JIEKIHUNH U MPAKTUYECKUX 3aHATUH BMECTUMOCTBIO
He MeHee 30 yesioBeK, 000pyI0BaHHAsI 3JIEKTPOHHBIMHU CPEJICTBAMU JEMOHCTpALMK (KOMIIBIOTED
CO CpeICTBaMH 3BYKOBOCIIPOM3BEAEHUS, IPOEKTOP, IKpaH) U yueOHOI MeOebIo.

KommproTepHslii Kkjlacc, HACUMTHIBAOIIMK HEe MeHee 14 TmMocagodHbIX MeECT, C
NPEIyCTaHOBJIEHHBIM JIMIIEH3UOHHBIM IporpaMMHbIM obOecriedeHueM (Windows, Microsoft
Excel) u Beixosiom B MIHTEpHET 1151 TpOBEieHUs 1a00PAaTOPHBIX 3aHATUH.

bubnuoreka, umeromas paboyrie KOMIBIOTEPHBIE MECTa Ul CTYJEHTOB, OCHAIEHHBIE
KOMITHIOTEPAMH C JIOCTYTIOM K 0a3aM JaHHBIX U BBIXOJ0M B MHTEpHET.

VY4ebOHO-HayuHble J1a0opaTopuu Kadeapbl XUMHUYECKOro U  (apMaleBTHYECKOro
WH)XUHUPUHTA, 000PYZIOBaHHBIX COBPEMEHHBIM OOOpPYZOBaHHEM, B TOM UHCIE: JabopaTopHas
ycTaHOBKa JUis TpaHyisauuu U nokpeitus Hiittlin (Bosch, I'epmanus), nabopaTopHas ycTaHOBKa
nceBAO0KIKEeHHOro ciost Mini-Glatt (I'epmanust), ycraHOoBKa pacnbuiMTenbHONW cymku Buchi
Mini-Spray Dryer (IlIBeiitapusi), uzonsrtop kommnanua SKAN AG (Ilseiinapus), ycraHOBKa
pactibumntenbHOM  cymiku  Niro  (Hanus), nwmodunpHas cymmika CoolSafe  (Hanus),
cTepunmu3yromuii pepmentep/ouopeakrop Biostat Sartorius (I'epmanust), ycTaHOBKH COOCTBEHHOM
KOHCTPYKIIUHU UL TIPOBEIEHUS MPOIECCOB B CPElle CBEPXKPUTHUYECKUX (IIIOUIOB, TECTEP IS
npoBeneHus Tecta Ha pacTBopeHue Sotax AT7 (Llseitmapus), cnekrpodoromerp “Okpoc” 13-
5400 (Poccus), ontuueckuii mukpockon MicrosAustria (ABcTpHsi), BiaroaHanuzatop AXis
Asg500 (ITonpma), razoseiii nukHomerp UltraPyc 5000 micro, dudpakromerp BTX™, 3D-
npuHeT Phrozen Sonic mini 8k, 3D-npuner P3 Steel 300 PRO, ynpTpa3BykoBOii TOMOT€HH3ATOP
SONOPLUS HD 4100.

11.2. KomnboTepsbl, HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHbIE CEeTH, alllIapaTHO-
NpOorpaMMHbIe U ayAHOBU3YyaJIbHbIE CPeACTBA
Ilo mucuunnuHe «Yuebnas npakmuka: 03HAKOMUMENbHAA NPAKMUKAQ» IOCTYIHBI
yueOHble MaTepuasibl, pa3MellleHHble. Peann3oBaHbl JEKIUM MO Yy4yeOHBIM pasaenaMm B



COOTBETCTBHUH C MPOrpaMMO AUCIUIUIMHEL. [IprBeeHB! MpuUMephl penieHus pador.
OpraHu3oBaH JOCTyNl K CBOOOJHO paclpoCTpaHsSeMbIM 00pa30oBaTeIbHBIM MOpTaIaM U
caliTaM JJIsl NCIIOJIb30BaHMs MH(OPMALIMOHHO-CIIPABOYHBIX PECYPCOB.
bakanaBpbl MOTYT MCHOJIB30BATh JAHHBIE AJIEKTPOHHBIE PECYPCHI ISl CAMOCTOSITEIHHON
HOATOTOBKH, @ B TOCIEAYIOIIEM — IIPH BBINOJIHEHUH HAyYHO-HCCIIEAOBATEIbCKOW pabOTHI M
HaNMCaHUs BBITYCKHOM KBaTHM(PUKAIIMOHHON pabOTHI.

11.3. IleyaTHbIe U JIEKTPOHHBbIE 00pa3oBaTe/bHbIe H MH(POPMAIHOHHBIE pecypChl

Ha xadenpe XDU, peanusyromieii OCHOBHYIO MNPOPECCHOHAIBHYIO 00pa3oBaTEIbHYIO
nporpammy 1o HampasiaeHuto 28.03.02 Hanounscenepusn, npobuns «buomeouyunckue u
dapmayeemuueckue HaHOMEXHON02UU» UMEIOTCSA B JOCTATOUHOM KOJIMYECTBE I1EPCOHAIbHBIC
KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe DVD-npourpsiBatensimu, USB-nopramu, npuHTEpaMu |
MPOrPaMMHBIMH  CPEACTBAMH;, MYJIBTUMEIUWHOE TPOCKIIMOHHOE O0O0pynOBaHUE; UPPOBOK
doroanmnapar; KONUPOBaJbHBIC alMaparbl; JOKalbHAs CeTh C BbIXOAOM B VHTepHeT;
OecnpoBO/IHASI TOYKA JIOCTYIIA B JIOKAJIIBHYIO CETh U ceTh HTepHeT.

11.4. IlepeyeHb JUIEH3HOHHOTO MPOTPAMMHOI0 00ecredeHus!

PexkBu3uThI Cpox
Ne | HaumeHoBaHHe MPOrPpaMMHOI0 Kosun4yecTBO | OKOHYAHUSA
n/n NMPOAYKTA florosopa JHUIEeH3UI necTBuA
MOCTABKH
JIMIEH3UH
WINDOWS 8.1 Professional Get KonTpakt Ne 62- | 24 nmunien3un | OeccpodHas
Genuine 645A/2013 JUISt
1. or 02.12.2013 aKTUBALU
Ha paboumnx
CTaHIIMSIX
Microsoft Office Standard 2019 KonTtpakt Nel75- 150 12 mecsieB
B cocrage: 2629A/2019 ot JIULIEH3UH (exeroanoe
» Word 30.12.2019 st TIPOJUTeHHE
e Excel AKTHUBAIIUN IMOAIINCKH C
2. Ha pabouux MIpaBOM
e Power Point CTAHIIUAX nepexosa Ha
e Outlook OOHOBIEHHYIO
BEPCHIO
MPOJYKTA)
Kaspersky Endpoint Security ans Jorosop Ne 99- 12 mecsieB
6usneca — CtanmapTHbIi Russian 155DA-223/2024 (exxeromHoE
Edition NpOJJICHHUE
MOJIMTUCKH C
3. - IpaBoOM
nepexo/ia Ha
OOHOBJIEHHYIO
BEPCHIO
MPOAYKTA)




12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUS IPAKTUKHA

HaumenoBanue D®opMbI U METOBI
OcHOBHBIE IOKA3aTEJIU OLEHKH

pa3iesioB NPAKTUKHU KOHTPOJISI M OlIeHKH
Paszgen 1. 3naem: O1LieHKa 3a OTUET 110
OsnakomileHHE C — OCOOCHHOCTH OpraHM3aluu  y4yeOHOW U | IPAKTHKE.
UCTOpUEH U HAayyHOM JI€ATEIbHOCTH B  JIabopaTopusX,
HaIpaBJICHUSIMU kadenpax u nogpazaeneHusx PXTY; Onenka npu caue
ACATCIIBHOCTH — OCHOBHBIE BU/JIBI 1a60paTOPHOTO W | 3a4eTa C OLCHKOM.
Y4EOHBIX M HAYYHbIX TEXHOJOTHYSCKOT'O o0opynoBaHus,
TO/Ipa3/IeICHUI KOHTPOJIbHO-U3MEPHUTEIILHBIX puOOpPOB,
(haxymbreTa 00J1acTH WX UCIIOJIb30BAHHUS.
1 ppOBBIX Ymeem:
TEXHOJIOTHH 1 — TPOBOJUTH MOUCK uHpopmauu c
XMMH1CCKOTo WCIIOJIB30BAHUEM OTKPBITBIX 0a3 JIaHHBIX H
HHXXUHUPUHTA U MH(OPMALIMOHHBIX CHUCTEM IO BBIOPAHHOMY
YHHUBCPCUTCTA. HANPABJIEHUIO UCCIEIOBAHMI.
Pazgen 2. 3naem: O1eHKa 3a OTYeT 110
O3HaKOMIICHHE C — OCHOBHBIE  BHUABl  J1a0OpAaTOPHOTO W | MPAKTHKE.
JabopaTopusIMU TEXHOJOTHYECKOI0 o0opynoBaHus,
HO/pa3ICICHUH. KOHTPOJIbHO-U3MEPUTEIIbHBIX npubopos, | OueHka 1npu ciave
O3HakoMIIEHHE C 00J1aCTH X UCIOJIb30BAHUS; 3a4era ¢ OLICHKOM.
NEPCIICKTUBHBIMHA — OCHOBHBIE TEXHOJOTHYECKHE MapamMeTphl
Hay4HbIMA HAaHOTEXHOJIOTUYECKUX MPOIIECCOB, CIIOCOOBI UX
pazpaboTkamu KOHTPOJISL U YIIPABJICHHUS;
kadenpsr KXTII B — OCHOBHBIE MaTeMaTUYEeCKHe METO/IbI
obGmactu 00pabOTKHU IKCIIEPUMEHTATBHBIX JTaHHBIX.
HaHOUHXEHEPUH. Ymeem:

— TMPOBOAUTH MTOUCK uHbOopMaIuu c

WCIIONB30BAaHUEM OTKPBITBIX 0a3 JaHHBIX |

MH(OPMALIMOHHBIX CHUCTEM IO BBIOPAHHOMY

HANpAaBJIEHUIO UCCIIEAOBAHHUI;

— TMPUMEHSATh TEOPETUUECKHE METO/bl aHaIn3a

U Oo0pabOTKM  HMCXOMHBIX  JAaHHBIX  C

a0OpaTOPHBIX YCTAHOBOK C HCIOJIb30BAaHUEM

CTaH/IaPTHOT'O MIPOTPaMMHOTO OOeCTIeueHUSI.

Bnaoeem:

— HaBBIKAMU  HCIIOJB30BAHHUS  CTAaHIAPTHBIX

KOMITBIOTEPHBIX TporpamMM s 00paboTKH

9KCIIEPUMEHTAIbHBIX JIAHHBIX.
Pazgen 3. 3naem: O1eHKa 3a OTYET 110
Cucrematnszanus — OCHOBHEIE MAaTEMAaTUYECKUE METOAbI | IPAKTHKE.
Marepuana, 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

IoAT0OTOBKA OTUCTA.

Ymeem:

— MPOBOJUTH MOMCK nHpopmanuu c
UCIOJb30BAHUEM OTKpPBITHIX 0a3 JaHHBIX H
MH(OPMALIMOHHBIX CHUCTEM 10 BBIOpAaHHOMY
HaIIPaBJICHUIO UCCIIEI0BaHUM;

— INPUMEHATh TEOPETHUECKUE METOABI aHAIN3a
u 00paboTKn HCXOIHBIX MaHHBIX c

OneHnka npu craye
3a4yeTa C OICHKOMM.




HaumenoBanue DopMbI U METOBI
OcHOBHBIE TOKA3ATEJIH OLEHKU
pa3iesioB NPAKTHKHU KOHTPOJISI M OEHKHU

71a00paTOPHBIX YCTAaHOBOK C HCIOJIH30BAaHUEM
CTaHJIAPTHOT'O IIPOrPAMMHOTO 00CCIICUCHUSI.
Bnaoeem:

— HaBbBIKAMH HCITIOJIBb30BaHUA CTaHI[apTHbIX
KOMITBIOTEPHBIX ~IIpOrpamMM I 00pabOTKH
3KCHepI/IM€HTaHBHBIX JaHHBIX,

— HaBBIKAMH U3JIOKCHUSL HOJIy‘-IeHHbIX 3HaHI/II\/JI B
BHJICE OTYETa O TPOXOXKJACHUU IPAKTHKH,
OIIMCaHUus HUCXOOIHBIX MaTepI/IaJIOB,
71a00pPaTOPHOTO O0OPYIOBaHHUS, W H3MEPEHUs
MapaMeTpoOB MPOIIECCOB.

13. OCOBEHHOCTHU OPI'AHU3AIINU OBPA30OBATEJIBHOT'O ITPOLECCA JJISA
HHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 31I0POBbS

OOydyeHue UWHBAIUAOB U JIMIL C OrFPaHUYEHHBIMU BO3MOXXHOCTSIMH  37J0POBbS
OCYLIECTBIISIETCS B COOTBETCTBUH C:

- [TopsimkoM oOpraHu3allMd W OCYIIECTBICHHS 00pa30BaTeIbHONU JesTENbHOCTH
1o o0pa3oBaTeNbHBIM MpPOTpaMMaM BBICHIETO 00pa3oBaHMs — TNporpaMmam OakajaBpuara,
mporpaMMaM crenuainurera, mnporpaMmMmaMm maructparypbl (IIpukaz3 MuHucrepcTBa Hayku u
BEICIIero oopa3oBanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

- [TonoxeHnneM o TOPSAAKE OPraHM3ALMU W OCYIIECTBICHUS OO0pa3oBaTEIbHON
JESTENIbHOCTH 10 00pa3oBaTeNbHBIM MpPOTpaMMaM BBICHIETO O0pa3oBaHUS — IpPOrpaMMaM
OakanaBpuaTta, IporpaMMaM CIHELHAIUTETa, IPOrpaMMaM MarucTparypbl (enepajlbHOTO
rOCy/IapCTBEHHOTO OIOKETHOrO 00pa30oBaTEeNbHOTO YYPEXKACHUS BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TeXHOJIOTM4ecKuil yHuBepcuter umeHu .M. MenneneeBa», NpUHATHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menneneesa ot 28.12.2022, npotokoin Ne 5;

- [TonoxeHneM O MpPaKTUYECKONH MOATOTOBKE oOOyyaromuxcs B (eaepaibHOM
rOCYyJapCTBEHHOM  OIO/PKETHOM  00pa30BaTENbHOM  YUPEXKJIEHHUH BBICHIETO 00pa30BaHMS
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHUBepcuteT nMeHn /.M. MenzaeneeBay, MpUHATHIM
pemenueM Ydyenoro coBeta PXTY wum. J[.U. Menneneesa ot 25.11.2020, mpotokon Ne 4,
BBEJICHHBIM B JeiicTBue mnpukazoM pektopa PXTY wum. .M. MenneneeBa ot 26.11.2020
Ne 117 O/;

- MeToauueckiuMH PEKOMEHIAIUSIMU 110 OpraHU3allii 00pa30BaTeIbHOrO MpoIiecca
st OOy4eHHs WHBATUIOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI B
0o0pa3oBaTeNbHBIX OPraHMU3alMsSIX BBICHIETO O0Opa3oBaHWsA, B TOM YHUCJIE OCHAICHHOCTH
00pasoBarenbHOro mpoliecca (yTBEepKIeHbI 3amecTuTeneM Munuctpa oopasoBanust U Hayku PO
A.A. Kinumoseim ot 08.04.2014 Ne AK-44/058H).



JlomosiHeHMs1 M U3MeHEHH s K pa0doyeil mporpaMmme NPaKkTUKH
«Y4eOHasi MPAKTHKA: 03HAKOMHTEIbHASI MPAKTHKA)
OCHOBHOIi o0pa3oBaTeabHoi mporpammal 28.03.02 HanouH:keHepust
[poduias «buomMennuuHckue u papManeBTHUYECKHE HAHOTEXHOJIOTHI
®opma 00yueHHs: OyHas

Howmep
OcHoBaHME BHECEHUS
n3MeHeHus1/ Coneprxanue TOTOJHCHUS/ MI3MEHEHHS
U3MEHEHUS/ TOOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3aCeaHuUs
1 VYuenoro coeta Ne oT
« » 20 .
MIPOTOKOJI 3aCeaHuUs
2 VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJI 3aceqaHust
3 VYuyenoro cosera Ne oT
« » 20 1.
MPOTOKOJI 3aceqaHus
VYyenoro cosera Ne oT
« » 20 1.
MPOTOKOJI 3aceqaHus
VYyenoro cosera Ne oT
« » 20 1.




MuHHCTEepPCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @enepauun
(denepanbHoe rocyiapcTBeHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPeKIeHUE
BbICIIIEr0 00pa30BaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa

nporokoi Ne 1 ot «29» aBrycra 2024 r.

PABOYAA ITPOI'PAMMA

«MTPOU3BOJACTBEHHAS ITPAKTUKA: HAYYHO-
NCCIIEAOBATEJIBCKASA PABOTA»

Hanpasaenue noarorosku 28.03.02 Hanounskenepusi

[Mpo¢puias moaroroBku — «buomeauuuuckue u papmaneBTHYECKHE
HAHOTEXHOJIOTHUN»

KBanuduxkanus «dakajaBpy»

MockBa 2024



[Iporpamma coctaBieHa 3aB. Kadeapoil XUMUYECKOro M (hapMaleBTUUYECKOI0 HHKUHHUPHHTA,

I.T.H., mpodeccopom H.B. MeHbIyTHHON

[Iporpamma paccMoTpeHa W ogoOpeHa Ha 3aceqaHud  Kadeapsl XHUMHYECKOTO U

(bapMmareBTHYeCKOro HHKMHUPUHTA «29» aBrycta 2024 r., mpotokon Ne 12.



1. IIEJIb 1 3ATAYU ITPAKTUKH

[IporpaMma  cocTtaBieHa B  COOTBETCTBUM €  TpeOoBaHHSAMH  (eaepantbHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJAPTa BBICHIETO OOpa3oBaHHS — OakalaBpuaT IO
HampaBjeHuto  noarotoBku  28.03.02  Hanounscenepua (O®I'OC  BO), npodwuib
«buomeouyunckue u papmayesmuueckue HAHOMEXHOAO0ZUUY», C PEKOMEHIAIMUIMU
METOJUYECKOW KOMHUCCHUU M HAKOIJICHHBIM OIBITOM IPOBEIEHUS NpPaKTHK Kadempoi
XUMHUYecKoro u (hapmaneBruueckoro nrxuHupunra (XOU) PXTY um. [I.1. Menneneena.

[IporpaMma oTHOcHTCS K 4acTd, (opMHpyeMOl y4YacTHHKaMH O0O0pa30BaTEJIbHBIX
otHomeHuid, 6oka b2 «Ilpaktuka» ydebHoro rmiana. [Iporpamma paccunTana Ha MPOBEACHUE
MIPaKTUKH B 7 ceMecTpe 00ydeHUsI.

[Tporpamma mpeamnosnaraer, 4ro 00y4yaromuecss UMEIOT TEOPETUIECKYIO U MPAKTHIECKYIO
MOJATOTOBKY B 00JIaCTH MaTeMaTUKH, (PU3UKU, HEOPraHUYECKOM, OpraHu4eckon, Hru3nueckon u
KOJUIOUIAHOM  XUMUHM, OHOTEXHOJIIOTHH, (UIUKO-XMMHUYECKHMX OCHOB  HAHOTEXHOJOTHH,
MaTeMaTUYeCKOT0  MOJCIMPOBAHMSI  HAHOIMPOIIECCOB, METPOJOTUUM UM  HAaHOMETPOJIOTHUH,
MaTepHaJOBEICHUS HAHOMATEPUAIOB W  HAHOCHCTEM, YHCIEHHBIX METOJOB pELICHUs
MPUKIIAIHBIX 337]a4 B HAHOUHXKEHEPUU U JIp.

Heasr mnpaktukm — GOPMHPOBAHHWE YHHBEPCATBHBIX M HPOQEeCcCHOHATBHBIX
KOMIIETEHIIUH JITsl OCYIIECTBICHUS HAYyYHO-HCCIEA0BATEIbCKOM IEATEIHbHOCTH 10 HAIIPABICHUIO
noarotoBku 28.03.02 Hanounswenepus T1OCPEACTBOM IUIAHUPOBAHMSI U OCYIIECTBIICHUS
JKCIIEPUMEHTAILHON JESTebHOCTH.

3agayaMu NPaKTUKH SBISIOTCS:

— NpuoOpeTeHNEe HABHIKOB IUIAHWPOBAHUS W BBIMOJIHEHHS] HAay4YHO-HCCIEAOBATEIbCKOM
paboThl B 00J1aCTH HAHOMH)KEHEPHH;

— 00paboTKa, UHTEepHpEeTaIs U MPEACTABICHIE HAYYHbIX PE3yJIbTaTOB;

— MOATOTOBKA K BBHIMOJIHEHUIO BBIITYCKHON KBATH()PUKAIMOHHOW PaOOTHI.

Crnioco0 npoBeeHHsI IPAKTUKU: CTAIIMOHAPHAS.

KoHTpons ycreBaeMOCTH CTYACHTOB BEACTCS 10 TMPHHATOM B YHHUBEPCHTETE
PEUTHHIOBOM CUCTEME.

Pabouas nmporpamma mpakTUKHA MOKET OBITH pealn30BaHa ¢ MPUMEHEHUEM 3JIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH U JIEKTPOHHOI'O O0YYEeHHUs TOJTHOCTHIO MM YaCTUYHO.

2. TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUS ITPAKTUKH
IIpoBeneHne mNpakTHKU TpH IOATOTOBKEe OakanaBpoB 1o HampasieHuto 28.03.02
Hanounxcenepus, npoduns «buomeouyunckue u gapmayesmuueckue HAHOMEXHONOZUU

CHOCO6CTByeT (bOpMI/IpOBaHI/IIO CIICAYIOIIUX KOMIIeTEeHIINI 1 HMHAUKATOPOB MX JOCTHUIKEHUS .

YHI/IBepcaJILHLIe KOMIIETCHIIUU U UHIAUKATOPbI UX TOCTHKCHUA:

HanmeHnoBanue
Kon u HanmeHoBaHMe Kon v HanMeHoBaHNE HHAUKATOPA JOCTHKECHHUS
KaTeropuu
YK YK
(rpynmer) YK
CucremHoe u VYK-1. Cnocoben VYK-1.1 3Haer MeTObI MOUCKA, KPUTUIECKOTO
KPUTHYECKOE OCYILIECTBIIATh TIOUCK, aHaJiM3a ¥ CUHTE3a HH(POpMAaLUY, TPUMEHEHUS
MBIIIIEHHE KPUTHYECKUM aHAJIN3 U | CUCTEMHOTO ITOAX0/a, OCHOBAHHOTO Ha HAYYHOM
CHHTE3 HHpopMalu, MHUPOBO33PEHNH IIPU PELICHUN 3aa4
MPUMEHSTh CUCTEMHBIH | PO eCCHOHATbHON AESITETbHOCTH.
MOJIXOJ AJISl pEIIEHUS VYK-1.2 YMmeer aHanu3upoBaTh 3a]a4y, BbIIENAS e
ITOCTaBJICHHBIX 33/1a4. 0a30BbIe COCTABIIAIOLIHE.
VYK-1.3 YMmeer Hax0uTh U KPUTUYECKU
aHAJIM3UPOBATh MHPOPMAIIHIO, HEOOXOAUMYIO JIJIst




HaumenoBanune
KaTeropuu
(rpynner) VK

Kox u HaumenoBanue
YK

Kon n HanMeHoBaHME WHIUKATOPA JOCTHKECHUS
YK

peleHust TOCTaBICHHOM 3ajauu.

VYK-1.4 Ymeer onpenenars U OLIEHUBATh BApUAHThI
BO3MOJKHBIX pEILIEHUH 3a1auu.

VK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOJKHBIX BAPHMAHTOB PELLICHMS 3a]1auH,
OLICHUBAHMSI UX JJOCTOMHCTBA U HEJIOCTATKH.

Pa3zpaboTka u

VK-2. Cnocoben

VYK-2.2 YmeeT BIOpaTh COOTBETCTBYOIIYIO

peanuzanus OINpPEAEIIATh KPYT 3a7ad | IIOCTAHOBKE 33Jjauy CTPATErHIo IpU
IIPOEKTOB B paMKax 9KCHEPUMEHTAIBHOM ITOMCKE ONTUMAaIbHbIX
IIOCTaBJICHHOW LIEJIN U YCIIOBHH.
BBIOMPATH
ONTUMAJIbHBIE CTIOCOOBI
UX PELIeHUs, UCXO U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEIOLIUXCS PECYPCOB
Y OTpaHUYEHUM.
Kommynukamust | YK-4. Cnocoben YK-4.2 3HaeT OCHOBHBIC IPUEMBI U METOIBI
OCYILECTBIIATH JIENOBYIO | pedeprupOBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI 110
KOMMYHHUKAIUIO B CHEMAIbHOCTH, IPUEMBI paOOThI C OPUTHMHAIIBHOM
YCTHOW M MMCbMEHHOM | JINTEpaTypoH MO CIeHUaTIbHOCTH.
dopmax Ha VK-4.3 3HaeT macCUBHYIO U aKTHBHYIO JIEKCUKY, B
roCyJ1apCTBEHHOM TOM 4HCJI€, OOIIEHAYYHYIO U CIIEUAIbHYIO
a3bpIke Pocculickon TEPMUHOJIOTHIO, HEOOXOIUMYIO JIJISl PEIICHUS
denepanuu u CTaHJAPTHBIX KOMMYHUKATHBHBIX 3ajiau.
WHOCTPaHHOM(BIX) YK-4.4 Ymeer ucnosib30BaTh HHHOPMAITMOHHO-
A3bIKe(ax). KOMMYHMKAIIMOHHBIE TEXHOJIOTUU IIPH TOUCKE
Heo0X0IMMOM HH(OpPMAaLIUK B IPOLIECCE PEIICHUS
CTaHJApTHBIX KOMMYHUKATHBHBIX 33/]1a4 Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
VYK-4.5 Ymeer paboTtaTh ¢ OpUrHHAIBHON
JIUTEPaTypOH M0 CHEMATBLHOCTH CO CJIOBAPEM.
VK-4.9 Bnaneer 0CHOBHOM MHOS3BIYHOM
TEPMHUHOJIOTHEN CrielnanbHOCTH, OCHOBAMHU
pedepupoBaHMs 1 aHHOTUPOBAHUS JIUTEPATYPHI 10
CHEIHAIbHOCTH.
Camoopranu- YK-6. Cnocoben VK-6.3 YMmeer muiaHupoBaTh U pemiaTth 3a1a4u
3auus u YIPaBJIsATh CBOUM COOCTBEHHOTO NMPO(ECCHOHAIBHOTO U
CaMOpa3BUTHE | BPEMEHEM, JUYHOCTHOTO Pa3BUTHS.
(B TOM uncie BBICTPAaUBaTh U VK-6.4 YMeeT KpUTHYECKH OIICHUBATh
3/10pOBbE- pean30BbIBaTh 3¢ (EKTUBHOCTH MCIIOIB30BaHNUS BPEMEHU U
cOepexeHue) TPAeKTOPHIO JIPYTUX PECYpCOB MPU PELICHUH TOCTaBICHHbBIX

CaMOpa3BUTHS Ha
OCHOBE MMPUHITUIIOB
o0pa3oBaHUs B TCUCHUE
BCell JKU3HU.

3a7ad4.
YK-6.6 Bianeer npenocraBIeHHBIMU
BO3MOKHOCTSIMH ISl TPUOOPETEHUST HOBBIX 3HAHUI
1 HABBIKOB.




HaunmenoBaunue

Kox u HaumenoBanue

Kon n HanMeHoBaHME WHIUKATOPA JOCTHKECHUS

KaTeropuu VK VK
(rpynner) VK
be3onacHocTh YK-8. Criocoben VYK-8.2 3naer xapakTep BO3JACHCTBUS BPEAHBIX U
KHU3HEeATeNlb- | CO37aBaTh U OIMAaCHBIX (DAKTOPOB HA YEJIOBEKA U MPUPOIHYIO
HOCTHU MOJJIEP>KUBATh B Cpeny, METO/IbI 3alIUThl OT HUX MPUMEHUTENIBHO K

IIOBCEHEBHOM KU3HU U
B IIpO(eCcCHOHATBHOM
JIeATEIIbHOCTH
0e30I1acHbIC YCIOBHS
JKU3ZHEACITEIBHOCTU
JUIsL COXpaHEHUS
IIPUPOJHOM Cpebl,
o0ecrieueHus
YCTOMYHBOTO Pa3BUTHUSA
o011ecTBa, B TOM 4HCIIe
IIPH Yrpo3e U
BO3HUKHOBEHUU
Ype3BbIYAHBIX
CUTyallMil U BOCHHBIX
KOH(JIMKTOB.

cdepe cBoeil mpodeccHoHaTbHON ACSITETLHOCTH.
YK-8.3 Ymeer obecrieunBaTh O€301acHbIE /UM
KOM(OpPTHBIE YCIOBHA Tpyla Ha pabouem MecTe, B
TOM YHCJIE€ C TIOMOIIBIO CPEJICTB 3AIIUTHI.

VYK-8.4 YMmeer BBIABIATH U yCTPAHATH MPOOIEMBI,
CBSI3aHHBIC C HAPYIICHUSIMH TEXHUKU
0e30macHOCTH Ha paboueM MecTe MPUMEHUTETHEHO
K cepe cBoel IpodecCHOHATBHOMN e TETLHOCTH.




Hqu)CCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

3amaua OOBeKT umm OcHoBanune (podecCuoHaTbHBIN
npodeccnoHanbHOM o0racTb Kon n Ko n HanmeHosake CTaH/AapT, aHAJIMU3 OIIbITA)
HanMmeHoBanue [1IK nHaukaropa gocrrkenus [IK
JESITEIbHOCTH 3HAHUS O06o001u1eHHBIE TPYIOBBIC PYHKIIUU
Tun 3aga4 npogecCHOHAIbHOM 1eATEJILHOCTH: HAYYHO-UCCJIeI0BATEILCKU 1 HHHOBAIIMOHHbI

— IPOBEJICHHE — OCHOBHBIE [TK-1. Cniocoben [1K-1.1 3naet ocHOBHBIE [Tpodeccuonanphbiii cranaapt 26.006
MH(OPMALIMOHHOTO | Pa3HOBUAHOCTH UCIIOJIb30BAaTh METOJUKN | TIOHATHUSA, OTIpEACTICHUS, «CrenuanucT 1o pa3paboTke
MOUCKA IO HaHOMAaTEPHAJIOB; | KOMIUIEKCHOTO aHaIn3a KJIaCCU(PUKALIHH, HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
OTJEbHBIM — METObI CTPYKTYpBI U CBOHCTB HCIOJIb3yEMbIC B MaTepUajoBy, YTBEPKIEHHBIN MPUKA30M
o0BeKTaM HCCIIEIOBaHUH, HAaHOCTPYKTYPUPOBAHHBIX | HAHOMHKEHEPHH. MuHucTepcTBa Tpy/Jia U COLMAIIBHON 3aIIUThI
HUCCIIEIOBAHUN HUCIBITAaHUH, MaTepUAIIOB JJIs [1K-1.2 3HaeT OCHOBHEIE Poccuiickoit denepanuu ot 08.09.2015 Neo
MPUMEHUTEIBHO K JIMarHOCTUKY U WCTIBITAHUI XapaKTEPUCTUKHU 6041. O606meHHas TpyaoBas GQyHKIUs A:
PEIICHUIO KOHTPOJIS MHHOBAIIMOHHOM HaHOMATEepPHUAIOB U JlabopaTtopHO-aHATUTHYECKOE
MTOCTaBJICHHBIX KadecTBa MPOTYKIIUU HaHOCTPYKTYP, METOJIbI UX COMPOBOXACHUE pa3pabOTKU
3ajauy; HAaHOMATepHAaJlOB, | HAHOUHIYCTPHH. WCCJIEIOBAHMS U TUATHOCTHKHU. | HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX
— y4acTHe B COCTaBe | moirygadpHKaTos, I1K-1.3 3naer ocHOBHBIE TUIIBI | MaTtepuanoB. A/01.6. Bemmonaenue pabot mo
KOJUIEKTHBA B 3aroTOBOK AHATUTUYECKOTO MOMCKY SKOHOMHUYHBIX U d()(PEKTUBHBIX
BBITIOJTHCHUH JeTaneu u o0opynoBaHus, METO/IOB IMMPOU3BOJICTBA
Hay4HbIX W3/1eNIUi Ha UX HCIOJIb3YEMOT0 MPHU padoTe C | HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX
HCCTIEIOBaHUH, OCHOBE; HaHOMaTepHaIamH. MaTepHaJioB C 3a/IaHHBIMU CBOMCTBAMHU
BBITIOJIHEHUE — [1K-1.4 Ymeer rpaMOTHO (ypoBenb kBanudukanuu — 6)
AKCIEPUMEHTOB C HaHOMaTepHUaIb 000CHOBBIBaTh [Tpodeccuonanbusiii crangapt 40.044
HCIIO0JIb30BaHUEM u cnenuguIecKre CBONCTBA «CrnenuanucT N0 HayYHO-TEXHUYECKUM
TUTIOBBIX METOJIMK C | HAHOTEXHOJIOTHH HaHOOOBEKTOB, MPABUIILHO pa3paboTKaM U UCIIBITAHUSM TTOJIMMEPHBIX
COCTaBJICHHEM JUISL XUMUH, BBIOMPATh METOIUKHU HAHOCTPYKTYPHUPOBAHHBIX TIICHOKY,
METOUK (hapMareBTHKHU 1 HCCTIE0OBAHUS UX CTPYKTYPHI U | YTBEPKJACHHBIN MPUKa3oM MUHUCTEPCTBA
MPOBEAECHHBIX OMOTEXHOIOTHH CBOJCTB. TpyJAa U COLMAIbHOM 3aluThl Poccuiickoit
HCCIIEA0BAHUM, [1IK-1.5 Ymeer ananusupoBats | @enepanuu ot 10.07.2014 Ne 447H.
MPOBEACHUE BO3MOKHOCTH TPUMEHEHUS O6o06menHas Tpyaoas GpyHkuus B:
WCIIBITAaHUH, METOJIOB TMATHOCTUKH JIJIs DKCIepUMEHTATFHO-METOIUNIECKOE

JUArHOCTUKH U

HCCIIEIOBAHUS CBOMCTB

COIIPOBOKACHUC Ha}/QHO-TeXHI/ILIeCKOI\/II




3anaga OOBexT uun OcnoBanue (mpodeccuoHaNbHbIHI
npodeccnoHanbHOM o0racTb Kon n Ko n HanmeHosake CTaH/JapT, aHAJIHU3 OIIbITA)
HanMmeHoBanue [1IK nHaukaropa pocrrkenus [IK
JESITEIbHOCTH 3HAHUS O06o001u1eHHBIE TPYIOBBIE PYHKIUU
KOHTPOJISI KauecTBa HaHOOOBEKTOB U pa3paboTKU U UCTIBITAHUH HOBBIX
HaHOMAaTEpHaJIOB, 00pabaTbIBaTh pe3yIbTaThI MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
noy(hadpuKaToB, AKCIEPUMEHTATbHBIX mieHok. B/02.6. CocraBnenue
3aroTOBOK JeTajei UCCIICIOBAaHHH B crienupUKaUy HOBBIX MMOJTMMEPHBIX
Y U3JIENUN HA UX HaHOWH>KEHEPHH. HAHOCTPYKTYPUPOBAHHBIX IJICHOK (YpPOBEHb
OCHOBE [1K-1.6 Brnageer HaBbIKaMu kBanupukamm — 6)
BBIOOpA CPEJICTB H3MEPEHUI [Tpodeccuonanbusiii crangapt 40.104
JUISL OLIEHKHU TTapaMeTPOB «CrienuamcT 1o U3MEpPEeHHIO apaMeTPOB U
HaHOMAaTepPHAaJIOB. Moau (UK CBOMCTB HAHOMATEPUAJIOB U
[1K-1.7 Bnaneer HaBbIKaMH1 HaHOCTPYKTYpP», YTBEPKICHHBIN TPUKA3Z0M
MOKCKA, aHaTIN3a U MuHucTepcTBa TPyAa U COLUATBHON 3aIUTHI
cucremarm3anuu napopmanuu | Poccuiickoit @eneparuu ot 08.09.2015 Ne
B 00JIaCTH HAHOUHI)KEHEPHH. 611n. O606mmennas Tpyaosas pynkuus C:
CoBepIIeHCTBOBaHUE MPOLIECCOB U3MEPEHUI
napaMeTpoB U MOAU(DUKAIIIN CBOKWCTB
HaHOMaTepHAJIOB U HAaHOCTPYKTYp. C/02.6.
MonepHu3zaius CymecTBYOIMX 1
BHE/IPEHHE HOBBIX IIPOIIECCOB U
00opyaoBaHus 111 MOAU(PHUKAIIUU CBOWCTB
HaHOMaTEPHAJIOB U HAHOCTPYKTYP (YPOBEHB
kBauuKamu — 6)
— IIPOBEJICHHE — METOJIbI [TIK-2. Bnageer ocHoBamu | I1K-2.1 3HaeT TUIIOBEIC [Tpodeccuonanbusiii crangapt 26.006
MH(OPMALIMOHHOTO | UCCIIEOBaHHH, byHIaMeHTaIbHBIX MIPOLIECCHl XUMUYECKON «Criermanuct o pa3paboTke
MOKCKA TI0 WCTIBITAHUH, 3HaHUH TEXHOJIOTHH, OMOTEXHOJIOTHH M | HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UITHOHHBIX
OTJENbHBIM JUArHOCTUKH U €CTECTBEHHOHAYYHBIX U (hapmaleBTHKH, MaTepUajoBy, YTBEPKIEHHBIN MPUKA30M
00BEeKTaM KOHTPOJIS 00IIenHKEHEPHBIX COOTBETCTBYIOIIHE anmapaTsl 1 | MUHUCTEPCTBA TPy/la M COIMAIBHOMN 3aIlUuTHI
HUCCICIOBAHUN KayecTBa JHCIATLINH, METO/bI UX pacyeTa, a TAKKe Poccuiickoit ®enepanuu ot 08.09.2015 Ne
IIPUMEHUTEIIBHO K HAaHOMAaTEPHaJOB, | CONPSKEHHBIX C Hay4YHbIE OCHOBBI METOI0B 604n. O6061eHHas TpyaoBas QyHKIUSA A:
PEIICHUIO nonygabpukaroB, | 00JacTIMH MPUMEHEHHs | YIIPaBJICHHUS MIPOLIECCAMHU. JlabopaTopHO-aHATUTHYECKOE




3anaga OOBexT uun OcnoBanue (mpodeccuoHaNbHbIHI
o Konu Kox u HaumeHoBanue
npodeccuoHaIbHON obnacthb CTaHJapT, aHAJIU3 OIbITA)
HanMmeHoBanue [1IK nHaukaropa pocrrkenus [IK
JESITEIbHOCTH 3HAHUS O06o001u1eHHBIE TPYIOBBIE PYHKIUU
IIOCTaBJIEHHBIX 3aroTOBOK HaHOMH)KEHEPUHU [1K-2.2 Ymeet npoBOIUTH COIIPOBOXKJCHHE Pa3pabOTKU
3ajad; AeTanei u COIJIACHO Pealn3yeMOMY | 3KCIIEpHUMEHTAIbHBIC HaHOCTPYKTYPHUPOBAHHBIX KOMIO3HIIMOHHBIX

— Y4aCTHu€ B COCTaBC
KOJIJICKTHBA B

U3IEINN Ha UX
OCHOBE;

POMUITIO TTOITOTOBKH
(Xumus1, OMOTEXHOJIOTHS,

HCCICOOBAHUA 110
npeajaracMbIM METOJUKAM,

Marepuanon. A/03.6. [Togdop
TEXHOJIOTUYECKUX MapaMeTpoB Mpoiecca s

BBITIOJTHEHUH — dapmaiieBTUKA), U aHAJIM3UPOBATH U MIPOM3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX
Hay4YHBIX HaHOMAaTepHalbl | COCOOEH X oOpalaTeIBaTh pe3yJbTaThl KOMITO3UIIMOHHBIX MaTEPUAJIOB € 3aJaHHbIMU
UCCIIETOBaHUM, u HCIIOJIb30BaTh B IKCIIEPUMEHTOB (B pa3JIMYHBIX | CBOMCTBaMH (ypOBEHb KBamu(uKaImu — 6)
BBITIIOJIHEHUE HAaHOTEXHOJIOTUU | TPO(ECCUOHATIBHOM o0acTIX XUMHH,
SKCIIEPUMEHTOB C JUISL XUMUH, JIeATEIIbHOCTH. OMOTEXHOJIOTHH 1 [Tpodeccuonanbusiii crangapt 40.044
HCII0JIb30BAHUEM (bapManeBTHKH U (bapMareBTHKH). «CrenuuanucT 1o Hay4YHO-TEXHUYECKUM
TUIIOBBIX METOJUK C | OMOTEXHOJIOTUU [1K-2.3 Bnaneer meTogamu pa3paboTKaM U HCTIBITAaHHUSIM MOJTUMEPHBIX
COCTaBJIEHUEM pacuera ¥ aHaju3a IPOLECCOB | HAHOCTPYKTYPHUPOBAHHBIX IIJICHOKY,
METOJIUK B XMMHYECKHX PEaKTOpax, YTBEPKACHHBIN prKa3oM MUHUCTEPCTBA
[IPOBEICHHBIX OuopeakTopax W amnmapararax | TpyZda M COlMalbHOM 3amuThl Poccuiickoit
HCCIIEI0BaHNH, (bapmarum, MeTogaMu ®enepaunu ot 10.07.2014 Ne 447h.
MPOBEJICHNE OnpeaeIICHUs O06o00mennas TpynoBas GyHkius B:
UCIIBITAaHUH, TEXHOJOTHYECKHUX OKCIIEpUMEHTAIBHO-METOIUYECKOE
JMarHOCTUKH U MoKasareJsei npoiecca. COIPOBOKICHHE HAYyYHO-TEXHUYECKOU
KOHTPOJISI Ka4ecTBa pa3paboTKH U HCTIBITAHUA HOBBIX
HaHOMAaTEepHaJloB, MOJIMMEPHBIX HAHOCTPYKTYPHUPOBAHHBIX
nonygabpuKkaros, wieHok. B/03.6. Opranuzariusi KOHTPOIs
3aroTOBOK JeTajei KauyecTBa ChIPbsi, OCHOBHBIX U
U U3JENINN Ha UX BCIIOMOTaTeJIbHBIX MaTEPUAIOB U HOBBIX
OCHOBE MOJIMMEPHBIX HAHOCTPYKTYPHUPOBAHHBIX
TUICHOK (YpOBEHb KBalM(uKauu — 6)
— MPOBEJICHUE — METOJIbI [TK-3. Criocoben ITK-3.1 3naer TUTIOBBIE [Tpodeccuonanbusiii crangapt 26.006
MH(POPMALIMOHHOTO | UCCIIEOBaHU, IIPUMEHSTH pacu€THO- YHCJIeHHbIE METOABI pemieHust | «CrenuanucT mno pazpadoTke
MOKCKA 10 UCIBITaHUH, TEOPETUUYECKHE METO b MaTeMaTHYeCKUX 3a7a4 U HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
OTJEJIbHBIM JMAarHOCTUKH U JUIsL U3YYEHMSI U YMEET UX MPUMEHSATH IpU MaTEpUAJIOBY, YTBEPKICHHBIN IPUKA30M




3amaua OOBbeKT ummn OcHoBanune (podecCuoHaTbHBIN
o Konu Kox u HaumeHoBanue
npodeccnoHanbHOM o0racTb CTaH/JapT, aHAJIHU3 OIIbITA)
HanMmeHoBanue [1IK nHaukaropa pocrrkenus [IK

JESITEIbHOCTH 3HAHUS O06o001u1eHHBIE TPYIOBBIE PYHKIUU
o0BbeKTaM KOHTPOJIS Mo u(UKAIIN CBOHCTB MIPOBEJICHUH PAaCYETHBIX pab0oT | MuHHCTEpCTBA TPYAa U COLIMAILHOM 3aIlUTHI
uccae0BaHuM KauecTBa HaHOMAaTEPHUAJIOB U B 00J1aCTH HAHOMH>KCHEPHH. Poccutickoit @eneparuu ot 08.09.2015 Ne
MPUMEHUTEIBHO K HAaHOMAaTEPHUAJIOB, | HAHOCTPYKTYpP U [1K-3.2 3naer texuudeckue 1 | 604H. O600mEeHHas TpynoBast GyHKIUS A
pELIEHUIO noiry(habpuKaToB, | MPOLECCOB C UX IIPOrpaMMHBIE CPEICTBA JlaGopaTopHO-aHATUTHYECKOE
MTOCTaBJIEHHBIX 3aroTOBOK Y4acCTHEM C peanuzanuu COIPOBOXKCHHE pa3paboTKu
3ajauy; neranen u HCII0JIb30BaHUEM MH()OPMAITMOHHBIX HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIHOHHBIX
— cOop Hay4yHO- W3JIeHiA Ha UX COBpPEMEHHOM TEXHOJIOTH Mpu npoBeaeHun | marepuanon. A/05.6. Onpenenenue
TEXHUYECKOHN OCHOBE; BBIYHCIIUTEIbHON pacyeTHbIX paboT B 06sacTh COOTBETCTBUSI HAHOCTPYKTYPUPOBAHHBIX
uH(pOpMaLIUU TIO — TEXHUKHU. HAaHOWH>KEHEPHH. KOMITO3UITMOHHBIX MaTEpHUaIOBC HOBBIMU

TEMe HUCCIICOBaHUS
(Hay4Ho-
TEXHUYECKast
TuTeparypa,
MaTEHTHI) JIJIs
COCTaBJICHUS
0030pOB, OTUETOB,
HAy4YHBIX
myOJuKaIuii,
y4yacTue B
MOJITOTOBKE OTYETOB
U MyOJIMKaui mo
TEMe HUCCIIeOBaHUS

HaHOMAaTePHAJIbI
u
HaHOTEXHOJIOTUH
JUISL XUMMH,
(hapMaIeBTHKH U
OMOTEXHOJIOTHU

[1K-3.3 YMeer ucnosib30Bath
pPacu€THO-TEOPETHUYCCKHUEC
METOIbI JUISI U3yYCHUS U
MOJIU(PUKAIIIH CBOMCTB
HaHOOOBEKTOB U MTPOIIECCOB C
WX y4acTHEM B XMUMHH,
OMOTEXHOJIOTHH 1
(bapmMareBTHKe.

CBOMCTBaMH TEXHUYECKOMY 3a/IaHUIO
(ypoBeHb KBaH(pUKAIIUH — 6)

[Tpodeccuonanpusiii crangapt 40.104
«CrienuamcT 1o U3MEpPEeHHI0 MapaMeTPOB U
Moau(UKaIK CBOWCTB HAHOMATEPHUATIOB U
HAHOCTPYKTYP», YTBEPKICHHBIH MPHKA30M
MuHucTepcTBa TPy/Aa U COLUATBHON 3aIUTHI
Poccutickoit ®eneparuu ot 08.09.2015 Ne
611H. OGo0menHas TpyaoBas ¢pyHkuus C:
CoBepIIeHCTBOBaHUE MPOLIECCOB N3MEPEHHI
napaMeTpoB U MOAU(DUKAIIIN CBOKWCTB
HaHOMaTepHaJIOB U HAHOCTPYKTYp. C/02.6.
MonepHu3zaius CymecTBYOIMX 1
BHE/IPEHHE HOBBIX IIPOIIECCOB U
o0opynoBaHus i1 MOAU(PUKAIIUU CBOWCTB
HaHOMATEPHAJIOB U HAHOCTPYKTYpP (YPOBEHB
KBaJMpuKamu — 6)




B pe3ynbraTe npoxoxaeHus NpakTHUKU CTYACHT OakanaBpuaTa JO0JKEH:

3namy:

— HOPSIIOK  OpPTaHU3aIMH, IUIAHUPOBAHHMS M TPOBEACHUS HAYYHO-HCCIIEI0BATEIbCKUX
paboT C UCIOJIb30BAaHUEM IOCIEJHUX HAYYHO-TEXHUYECKHUX JTOCTUXKEHUHN B JaHHON 00J1acTH;

— OCHOBHBIE Pa3HOBUAHOCTH HAHOMATEPHAJIOB U X CBOWCTBA;

— 00J1aCTH IPUMEHEHNs1 HAHOMAaTEPHAJIOB B XUMUH, (papMalieBTUKE U OMOTEXHOJIOTHH;

— METOJbl  UCCICNOBaHWW, WCIBITAHUH, JMAarHOCTUKH W  KOHTPOJII  KadyecTBa
HaHOMAaTepHaoB;

— TEOPETHUYECKUE OCHOBBI U METO/bl MaTEMAaTHUYECKOT0 MOJECINPOBAHMS HAaHOIIPOLIECCOB
¥ HAHOCHCTEM.

Ymemn:

— OCYIIECTBJIATh MOUCK, O0pa0OTKY M aHAJIM3 HAYYHO-TEXHUYECKOW HH(pOpManUU IO
npoQWI0  BHIIONHAEMOW paboOThl, B TOM YUCIE€ C IPUMEHEHMEM COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTHUI;

— paboTaTh Ha COBPEMEHHOM Ja0OpaTOPHOM U KOMIIBIOTEPHOM 00OpYJIOBaHHUHU,
OpPraHW30BBIBATh TPOBEACHHE SKCIEPUMEHTOB M HCIBITAaHHHA, NPOBOIUTH HUX 00pabOTKy u
aHaAJIM3UPOBATh PE3yJIbTATHI;

— IPUMEHATh TEOPETUYECKUE 3HAHUS, IOJY4YCHHbIE IPU H3YYEHUU ECTECTBEHHO-
HAYYHBIX JUCHUIUIAH, ¥ METOJAbl MAaTEeMaTW4YeCKOrO MOJCIMPOBAHUS JJIsl  aHalu3a
9KCHEPUMEHTAJIbHBIX JAHHBIX.

Braoemn:

— HaBbIKAMM OPraHMU3aLlMHU U BHIIOJIHEHUS HaAyYHO-UCCIIE0BATEIbCKUX PaldoT;

— HaBBIKAMU PEIICHUS IMOCTABJICHHBIX 3a7ay;

— HaBBIKAMHU M3YYEHHUS HAYYHO-TEXHUYECKON HMH(pOpMAINU, KaK OTCUYECTBEHHOW, TaK U
3apyOeKHOH.

3. OFBEM ITPAKTUKHA U BUJIbl YYEBHOM PABOThI
IIpakTuka mpoBoauTCs B 7 cemecTpe Ha 0a3e 3HAHUM, MOJYYEHHBIX CTYACHTAMH MpU

u3ydeHnn aucuuiuiiH HanpasieHus 28.03.02 Hanounswcenepus. KOHTPONb OCBOCHHS
CTyZIEeHTaMH MaTepHaia NPaKTHKH OCYLIECTBIISICTCS TyTeM MPOBECHNUS 3aUeTa C OIIEHKOM.

Bup yueOHoit padoThl Obbem npakThin
3E Axkan. 4. | Acrp.4.
O01mas TpyA0eMKOCTh NPAKTHKHA 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 3,11 112 84
B TOM 4HcJje B opMe NPAKTHYECKOI MOATOTOBKH: 3,11 112 84
[Tpaktrueckue 3austus (I13): 3,11 112 84
B TOM 4HcIIe B (hOpMe MPaKTUUECKON MOATOTOBKHU: 3,11 112 84
CamocrosiTesibHas padora 1,89 68 51
B TOM 4ncJie B hopMe NPAKTHYECKOIi MOATOTOBKH: 1,89 68 51
Bua MTOroBoro KOHTpoJIsi: 3a4éT ¢ oneHkKoM




4. COAEP)KAHUE ITPAKTUKHU

4.1. Pa3znenbl NPAKTHKH U BUAbI 3aAHATHI

Pazgen HaumenoBanue paznena AKajIeM. 4aCOB
Bcero 113 CP
1 O030p JIMTEpPaTYpPHI 10 TEMe HCCJIeI0BAHNUS 66 28 38
1.1 Bp160p TEMBI HiCClIeTOBAHUS 9 4 5
19 CocraBiieHre aHATUTUYECKOTO JTUTEPATYPHOTO 57 24 33
0030pa
2 Bbino/iHeHHe HAYYHBIX HCCJIeI0BAHUI 98 70 28
2.1 ITocTanoBKa 11e1M U 3a7a4 UCCICIOBaHUSI 11 I 4
99 HJ‘IaHI/IpOBaHI/}’e Y BBIITOJIHCHUE HAYYHBIX 87 63 24
HCCIIeIOBAHUI
3 HpeHCTaBHeHFe pe3yJIbTaTOB HAYYHBIX 16 14 5
HCCJIeJ0BAHMI
3.1 ITonBeaeHNEe UTOTOB HAYYHOH PaOOTHI 8 7 1
3.2 OdopmiieHUE pE3yIIBTATOB MCCIIEIOBAHUN 8 7 1
HUTOI'O 180 112 68

4.2 Conepxxanue pa3je/ioB MPAKTUKHU

Paspnen 1. O030p JinTepaTyphbl 110 TeMe UCCICAOBAHUS.

1.1. Be16op Tembl uccneoBaHusl.

1.2. CocraBieHue aHaTUTHYECKOTO JIUTEpaTypHOro 0030pa.

ObocHOBaHME aKTyaIbHOCTH TeMBL. [IOMCK U mpopaboTKa HAYYHOU JTUTEpaTyphl U3 BCEX
JOCTYIIHBIX HCTOYHHMKOB 3a OIpEJeNIeHHbIH (COIVIACOBAHHBIA C PYKOBOAMTEIEM) MEPUOJ
BpeMeHHU. AHaJIM3 HaiJIeHHOH WMH(OPMALUU U COCTAaBICHHE JUTEPATYPHOTO 0030pa Mo TeMe
Hay4HOH PabOTHI.

Paznen 2. BoinoJiHeHHe HAYYHBIX HCCJI€10BAHMIA.

2.1. IlocTaHOBKa 11eNTU U 33a]1a4 MCCIIeI0BaHMU.

dopMyaupOBaHUE 1EJIM UCCIIEN0BaHMs (KaKoil pe3ynbTar Mpearoaraercs MolydnuThb) U
[IOCTAaHOBKA 3aJaud HCCIEeNOBaHMA (UTO JieNaTh — TEOPETHYECKHM M HKCIHEPUMEHTAJIBHO).
W3ydyeHrne >KCIepMMEHTAIbHBIX YCTAaHOBOK JJIsi MpoBeAeHus wucciaenaoBaHuil. OtpaboTka
METOJUK HUCCIIEI0OBAaHUI U ONIPEJEIICHUS TOTPEIIHOCTEN IKCIIEPUMEHTAIBHBIX JIaHHBIX.

2.2. IlnannpoBaHKe U BBHITIOJHEHNE HAYYHBIX HCCIEIOBAHUH.

[InanupoBaHue W TpOBeJEHHE SKCHEpUMEHTa (J1abOpPaTOPHOrO, BBIYMCIUTEIHHOIO).
Omnpenenenne xapakTepUCTUK OOBEKTOB uccienoBaHus. [IproOpereHne HaBBIKOB pabOTHI CO
CHeLMaTU3UPOBAHHBIM MPOTPAaMMHBIM — OOecrieueHHeM JUld MPOBEACHUS KOMIIbIOTEPHBIX
BBIUMCIUTENbHBIX 3KCIIEPUMEHTOB 110 TeMe paboThl. ComnocTaBieHNEe NOMYyYEHHBIX PE3yJIbTaToOB
C JaHHBIMM U3 HAyYHBIX HCTOYHHMKOB, OOBSCHEHHME 3aKOHOMEpPHOCTEH, OOHApyX EeHHbIX B
Ipolecce ucciaenoBanus. BelsiBieHre HOBU3HBI pe3yJIbTaTOB.

Pazgen 3. IIpeacrasiienne pe3yibTaTOB HAYYHBIX MCCJIEOBAHUIA.

2.1. [ToxBeneHre UTOTOB HAYIHOM paOOTHI.

AHanu3 M MHTEpHpeTanus MOJyYEeHHBIX pe3ynpraToB. CucremaTtusanus MaTepuaa.
@opMyIMpPOBAHKUE BBIBOJOB M 3aKJIIOUeHH. DOpMYyINpPOBKAa PEKOMEHAAIMN K MCIOJIb30BaHUIO
Ha MPAKTUKE PE3YJIbTaTOB, IOJYYEHHBIX B X0J1€ UCCIEAOBAHHUS.

2.2. OdopmiieHre pe3yIbTaTOB UCCIICIOBAHMIA.

O3HakomiieHHE C TpeOOBaHUSAMHM, NMPEABABISIEMbBIMU K HAMMCAHUIO U IPEICTABICHUIO
otueta. [loaroroBka n odopmiieHHE OTYETa K HTOTOBOM aTTECTAIIHH.



5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUSM K PE3YJIBTATAM

OCBOEHMSA IPAKTUKH

B pe3ynbTare npoxoxIeHus NPAKTUKHA CTYJEHT JOJKEH

Paznensl

11213

3name:

MIOPSIIOK OpPTaHMU3aIlH, TUTAHUPOBAHUSI M IPOBEJICHUS HAYYHO-
MCCJICIOBATEILCKUX Pa0OT C MCIOIH30BAHUEM ITOCIICTHUX HAYYHO-
TEXHUYECKHUX NOCTMKEHUN B TaHHON 00J1aCcTH

OCHOBHBIC pa3HOBHUJHOCTH HAHOMATCPHAJIOB U UX CBOMCTBaA

o0JacTv MPUMEHEHHUSI HAHOMATEPUAIIOB B XUMHH, (hapMaIleBTHKE U
OHOTEXHOJIOT U

METO/Ibl UCCIIEIOBAaHU M, UCTIBITAHUN, TUaTHOCTUKU U KOHTPOJIS KauecTBa
HaHOMAaTepHaJIOB

TCOPCTUUCCKHUEC OCHOBBI U MCTOABI MATEMATUYCCKOT'O MOACIIMPOBAHUA
HAHOIIPOLCCCOB U HAHOCHUCTEM

Ymemn:

OCYIIECTBIISATH IOUCK, 00pabOTKY M aHAIN3 HAYYHO-TEXHUYECCKOM
UH(POPMALIKHU TI0 TPO(UITIO BHITIOIHAEMOM paboThI, B TOM YHCIIE C
IPUMEHEHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI

paboTaTh Ha COBPEMEHHOM JITAO0OPATOPHOM U KOMIBIOTEPHOM 000pYy10BaHHH,
OpraHU30BBIBATH MPOBEJICHNE YKCIIEPUMEHTOB U UCIIBITAHUH, IPOBOAUTH MX
00paboTKy U aHAIM3UPOBATH PE3YIbTAThI

IMPUMCHATH TCOPCTUYCCKUEC 3HAHM, ITIOJTYUCHHBIC IIPU U3YYCHHUU CCTCCTBCHHO-
HAaYYHbIX TUCHUIUIMH, U MCTOABI MATEMATUYCCKOI'O MOACIINPOBAHUS JIA
aHaJIn3a SKCIICPUMCHTAJIbHBIX JaHHBIX

Braoemu:

HaBbIKaMM OpraHM3allii YU BBIIIOJHCHUS HAYUYHO-HUCCICA0BATCIbCKHUX pa60T

10

HAaBbIKAMHU PCIICHUS ITOCTABJICHHBIX 3a4a4

+ |+ |+

11

HaBBIKAMU M3yYCHHS HAYYHO-TEXHHUECKOW MHPOPMAIINH, KaK OTE€UECTBEHHOM,
TaK 1 3apyO0exHON

+ |+

B pe3ynbrare npoxoxaeHus NPaKTUKU CTYACHT JOJKEH IPUOOPECTH CleayIoIne
YHUBEpCaJIbHbIE U MPOPECCHOHATIbHBIE KOMIIETEHIIMU M WHAUKATOPBI UX JTOCTHXKEHUSI:

Koa u HamMeHoBaHue HHAUKATOpAa

Kon u nanmenoBanue YK
aocT:keHnst YK

12

VYK-1. Ciocoben VYK-1.1 3HaeT MeToAbl MOUCKA, KPUTHIECKOTO
OCYIIECTBIISITH TIOUCK, aHaJIM3a M CHHTEe3a WHPOPMAITUH, IIPUMEHEHHS
KPUTHYECKHUI aHaU3 U CHCTEMHOI'0 OAX0/1a, OCHOBAHHOI'O Ha

cuHTe3 uHhopMaIuuy, HAyYHOM MHPOBO33PCHHH TP PEIICHUN 3319
MPUMEHSTH CHCTEMHBIN poecCHOHANTEHOM e TENNbHOCTH

MOAXOM Il pEIICHUS YK-1.2 Ymeer aHanu3upoBaTh 3a1aqy,
IMMOCTABJICHHBIX 3a1a4 BBIIEIISA €€ 0a30BbIE COCTABISAIOLINE

VYK-1.3 Ymeer HaxoQuTh U KPUTUIECKH
aHATM3UPOBATh HH()OPMAIIHIO, HEOOXOIUMYIO
JUISL pelIeHUs] TOCTaBJICHHON 3a1a4u

VYK-1.4 Ymeer onpenenars U OLIEHUBATh
BapHaHThl BO3MOKHBIX PEHICHUH 3a/1a4H

VYK-1.5 Bnaneer HaBbIKaMU pacCMOTPEHUS
BO3MOJKHBIX BapHAHTOB PELICHUS 33]1a4H,
OLICHUBAHMsI UX JOCTOMHCTBA U HEJJOCTATKU




Paznennl

No B pe3ynbraTe npoxoxaeHuss IpakTUKU CTYAEHT JOKEH 11213
VYK-2. Cnocoben YK-2.2 Ymeet BeIOpaTh COOTBETCTBYIONIYIO
OTpeeNATh KPYT 3aja4 B MOCTaHOBKE 33J1a4M CTPATETHIO IIPU
paMKax MOCTAaBJICHHOHN EIH | SKCIEPUMEHTAIHHOM IMOMCKE ONMTUMAIbHBIX
U BBIOMpATh ONTHUMAaJIbHBIE YCIIOBUH.

13 CII0COOBI BX puemeHHsI, N
UCXOJS U3 ICUCTBYIOIINX
IPaBOBBIX HOPM,

UMEIOLINXCS PECYPCOB U
OTpaHUYECHUM.
VK-4. Cnocoben VYK-4.2 3naeT 0OCHOBHBIC IPUEMBI U METOJIBI
OCYILECTBIISITh JICTIOBYIO pedepupoBaHus U AHHOTHPOBAHUS
KOMMYHHMKAIIMIO B YCTHOM U | JIMTEPATYpBI 10 CHELUATBHOCTH, IPUEMBI +
IHUCbMEHHOM (hopMax Ha paboThI C OPUTUHATIBLHON JIUTEPATYPOH O
rOCy/IapCTBEHHOM SI3bIKE CHEeIHATBHOCTH
Poccniickoit denepanuu u VK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO
WHOCTPaHHOM(BIX ) JIEKCHUKY, B TOM YHCJIE, OOIIECHAYIHYIO U
s3bIKe(ax) CIEIHAIbHYI0 TEPMUHOIIOTHIO, HeoOXoqumyo | + | +
JUTSL PELICHUS CTaHJaPTHBIX
KOMMYHHMKATHBHBIX 3a7a4
14 VYK-4.4 Ymeer ucnosib30Bath
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH MIPH MTOUCKE HEOOXOAUMON +
nH(pOpMaIMU B TIPOIECCE PEIlIeHUs
CTaHJAPTHBIX KOMMYHUKAaTHBHBIX 3324 Ha
rOCyJIapCTBEHHOM M MHOCTPAHHOM SI3bIKaX
YK-4.5 Ymeer paboTaTh ¢ OpUrHHAIBHOM +
JUTEPATYpPOH MO CHENMATBHOCTH CO CIIOBapeEM
YK-4.9 Bnaneet 0CHOBHOM MHOS3BIYHOM
TEPMUHOJIOTHEN CIeUaTbHOCTH, OCHOBAMH + +
pedepupoBaHUs U aHHOTHPOBAHUS
JMTEPATYPHI IO CHEIHATHHOCTH
VK-6. Cniocoben ynpapisars | YK-6.3 YMeer ninanupoBats U pemarh 3a/1a4u
CBOMM BpPEMEHEM, cOOCTBEHHOTO TTPO(PECCHOHATILHOTO U + | +
BBICTPANBAaTh JMYHOCTHOTO PAa3BUTHUS
peanu3oBbIBaTh TpackTopuio | YK-6.4 YMeeT KpUTHYIECKH OI[CHUBATh
15 | CAMOPa3BHTHs Ha OCHOBE 3P HEKTUBHOCT UCIIOIB30BaHUS BPEMEHU U P P
NPUHIIAIOB 00Pa30BaHUsI B | APYTUX PECYPCOB P PEIICHUHN ITOCTABICHHbBIX
TEUEHHE BCEU KU3HU 3a1a4
YK-6.6 Brnageet npenoctaBieHHBIMA
BO3MOYKHOCTSIMH Il IPUOOPETEHUS HOBBIX + | +
3HAHWUM ¥ HABBIKOB

VK-8. CniocobeH co3maBars | YK-8.2 3naet xapakTep BO3ACHCTBHSI BPEIHBIX

U TO/JIEP’KUBATh B ¥ ONacHBIX ()aKTOPOB Ha YEIIOBEKa U

TIOBCEHEBHOM KU3HU U B IPUPOHYIO CPEY, METOIbI 3AIIUTHI OT HUX + |+

16 | mpodeccronanbHol NPUMEHHUTEIBHO K cepe cBoei
NeATEIBHOCTH Oe30macHble | MPO(GECCHOHAIbHON IeSTEIbHOCTH
yCIIOBUS YK-8.3 Ymeer obecrieunBath Ge30macHbIe N

U/ KoM(OpPTHBIE YCIOBUS TPy Ha




Paznensl

Ne B pe3ynprare npoxoIeHHs IPAKTUKU CTYIECHT JOJIKEH 11213
KU3ZHEJESATEIBHOCTH [T paboueM MecTe, B TOM YHCJIE C TIOMOUIbIO
COXpaHEHHUs IPUPOTHOMN CPEJCTB 3aLIUTHI
cpelipl, 00ecreueHus VYK-8.4 YMmeer BBISIBIISATh U YCTPAHATH
YCTOMYMBOTO Pa3BUTHUSA po0JieMbl, CBSI3aHHBIE C HAPYIICHUSIMU
00I1eCTBa, B TOM YUCIIE IIPH | TEXHUKHU OE30MACHOCTH Ha pabodyeM MecTe +
yYIpo3€ U BO3SHUKHOBEHHH MPUMEHUTEIBHO K chepe cBoeit
YPE3BBIYANHBIX CUTYalii U | TPO(ECCUOHAIBHOMN JIESITENbHOCTH
BOCHHBIX KOH(DIUKTOB
Kon n HanmeHoBaHMe HHAMKATOpPA
Kon u nanmenoBanue IIK A A P
pocrrxkenus IK
I1K-1.1 3HaeT OCHOBHBIE MTOHATHSI, ONPEICIICHUS,
KJ1accH(puKalum, UCTIONIb3yeMBbIE B +
HaHOMHKCHEPUU
[1K-1.2 3HaeT OCHOBHBIE XapaKTEPHUCTUKU
HAaHOMATEPUAJIOB U HAHOCTPYKTYP, METOJIbI MX + |+
UCCIIE0BAHUSI M JUATHOCTUKU
[1K-1.3 3HaeT OCHOBHBIE THITH AHATUTUYECKOTO
000py10BaHMs, UCTIONIB3YEMOTO MpU padoTe ¢ + |+
[TK-1. Criocoben HaHOMaTepUaJIaM1
UCIIOJIb30BATh METOUKH [1K-1.4 Ymeer rpaMOTHO 0OOCHOBBIBATh
KOMIUIEKCHOTO aHaJIN3a crierpruyeckrie CBOMCTBa HAHOOOBEKTOB, + 4l s
17 | CTPYKTYphI 1 CBOJCTB NPaBUJIbHO BHIOMPATh METOAMKHU UCCIIEJOBAHUS
HAHOCTPYKTYPUPOBAHHbIX UX CTPYKTYPBI U CBOWCTB
MarepuaioB Ui uClibitanuii | [TK-1.5 VmeeT aHanM3MpoBaTh BO3SMOKHOCTH
MHHOBAIlMOHHOM ITPOAYKIINH [IPUMEHEHUS METOJIOB IMarHOCTUKHU I
HaHOMHYCTPHUH HCCIIEI0BAHUSI CBOMCTB HAHOOOBEKTOB U + |+
00pabaTbIBaTh pe3ybTaThl IKCIIEPUMEHTAIBHBIX
WICCIICZIOBaHUI B HAHOMH)KCHEPHUHU
[1K-1.6 Birageer HaBbIKaMu BBIOOpA CPEJICTB
W3MEPEHUH JUTs OLICHKH [TapaMETPOB +
HaHOMAaTepuaJIoB
I1K-1.7 Brageet HaBbLIKAMU MIOMCKA, aHAIN3a U
cHucTeMaTH3alluK MH(pOpMaLK B 001aCTH + |+t
HAHOWH)KEHEPUHU
[1K-2.1 3HaeT THIIOBBIE TPOIIECCHI XUMUYECKON
[1IK-2. Braneer ocHOBaMu
. TEXHOJIOTUHU, OMOTEXHOJIOTUH U (papMalleBTHKHY,
(byHIAMEHTAIBHBIX 3HAHUH
COOTBETCTBYIOILME AIAPATBI U METOABI UX +
€CTECTBEHHOHAYUYHbIX U
pacuera, a TakKe HayuyHble OCHOBBI METOJIOB
OOLIEMHKEHEPHBIX
N YIIPABJIEHUs POLIECCAMU
JWMCLIMIUINH, COTPSKEHHBIX C
[TK-2.2 YMmeer npoBOMTH SKCIIEPUMEHTAIIbHBIE
00J1acTAMM IPUMEHEHUS
MCCIIEI0BaHUS IO MPEIaraeéMbIM METOIUKAM,
HAHOWHKEHEPUH COTTIaCHO
18 AHAIIM3UPOBATh U 00pabaThIBATh PE3YIbTATHI +
peanuzyeMomy IpopHIIIo
AKCIIEPUMEHTOB (B Pa3IMIHBIX 00TACTSIX XUMHUH,
MOATOTOBKH (XUMHUS,
OMOTEXHOJIOTUH U (hapMalIeBTUKH)
OUOTEXHOIOT U, k.23 B
(bapMAIeBTHKA), H CIIOCOOCH -2.3 Brageet MeToaMu pacueTa U aHaIu3a
HIX HICHO/B30BATE B ngHeCCOB B XUMUYECKHX PEAKTOpaXx, .
npodeccHomaTBHOM MOpEaKTOpax U ammapararax papmaru,
o — METOJJaMH OTIPEAEIEHHS TEXHOIOTMUECKUX

MoKa3aTesiel Impouecca




Paznensl

Ne B pesynbrare mpoxoxaeHus MPaKTHKU CTYIEHT JOKEH 11213
[1K-3.1 3HaeT TUITOBBIE YMCIIEHHBIE METOIbI
SIIICHUS] MATEMATHUECKUX 3a/1ad U YMEeT X
I1K-3. CriocobeH mpuMeHsITh P ™ |+
’ TPUMEHSTB TP MPOBEICHUH PAaCYETHBIX padoT B
aCYETHO-TECOPETUUECKHE
p p 00J1aCTH HAHOWHYKEHEPUU
METOJIbI TSl U3yYCHHUS U
o [1K-3.2 3HaeT TeXHUUECKHUE U TPOTrPaMMHBIE
MOM(DUKAIIIN CBOHCTB
CpeICTBa peanu3alii HHPOPMAIIMOHHBIX + 14

HaHOMaTepHaJIoB 1
HaHOCTPYKTYP U IPOLIECCOB C

19 TEXHOJIOTHUH ITPY ITPOBEJEHUH PACUETHBIX padoT B

00J1acTH HAaHOMHXXCHCPUN

UX Y4aCTHEM C
UCIIOJIb30BAHUEM
COBPEMEHHOM
BBIYMCIIUTEIbHON TEXHUKU

[1K-3.3 YMeer ucnonb30BaTh pacuéTHO-
TEOPETHYCCKHE METOIBI JJIsl H3YUCHUS 1
Moi(UKAIMK CBONCTB HAHOOOBEKTOB U +
MPOIIECCOB C X Y4aCTUEM B XHMHUH,
OMOTEXHOJIOTUH U (hapMalIeBTUKE

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA

6.1. IlpakTH4yecKkue 3aHATUSA

Y4yeOHbIM  MJJAHOM  TOJATOTOBKM  OakanaBpoB 1o  Hampaienuto  28.03.02
Hanounsicenepus npeyCMOTPEHO MTPOBEICHUE MPAKTUICCKUX 3aHATUHN 10 MPAKTHKE B 00BEME
112 akam.gacos (84 actp.yaca) B 7 cemecTpe.

[IpakTHdeckre 3aHITHA COCTOST B BBINOJHEHUM  OOYYAIOIIMMHKCS  HAy4HO-
UCCIIEIOBATENIbCKOM  paboThl 1O WMHIMBUAYyadbHOW TemaTuke. llpakTuueckue 3aHATUS
npoBOASITCS B (hOpME WHIUBUIYATbHBIX KOHCYJIBTAIMA C HAYYHBIM PYKOBOIHTEIEM U
HAIpaBlieHbl Ha MTPUOOpPETEHHE HABBIKOB MPUMEHEHHUS TEOPETUYECKUX 3HAHUN B HAy4HO-
uccienoBarenbekol padore. I[lpumepHbIi TepedyeHb TEM HAYyYHO-UCCIIEIOBATEILCKUX padoT
NpUBe/CH B pazneiie 8.1 HacTosel NporpaMmsl.

6.2. JTabopaTopHbIe 3aHATHSA
Y4eOHBIM  IJJAHOM  TIOJTOTOBKM  OakayaBpoB 1o  Hampaiermio  28.03.02
Hanounsicenepus npoBeieHNe 1a00PaTOPHBIX 3aHATHH MO TPAKTHKE HE MPETYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

Ha camocTosTensHyto paboTy y4eOHBIM IJIaHOM BblAeTeHo 68 akan. waca (51 actpow.
YacoB) CaMOCTOSTEIBHOM paboThI B 7 ceMecTpe.

CamocrosrenbHas paboTa MPOBOJAUTCA C LIENbI0 YIUIyOJeHHUs 3HaHUHM MO AMCLUUIUINHE U
IIPEeAyCMaTpUBAET:

— O3HAKOMJIEHHE U NMPOopadOTKy PEeKOMEHI0BaHHOM JIUTEpaTyphl, paboTy € JIEKTPOHHO-
OMOIMOTEYHBIMU CHCTEMaMH, BKJIIOYas MEpeBOAbl MYyOJMKAalMi M3 HAy4YHBIX JKYpPHAJIOB,
UTHpYeMbIX B 06a3zax Scopus, Web of Science, Chemical Abstracts, PUHII;

— IIOCEIllEHUE OTPACIEeBbIX BHICTABOK U CEMUHAPOB;

— yuacrue B cemuHapax PXTY um. M. MeHzeneeBa no TeMaTuke JUCLUIUIMHBI;

— TMOATOTOBKY K BBITIOJHEHHIO KOHTPOJIbHOM paboTHI;

— MOJTOTOBKY K cJlaue JJabopaTopHOro MpakTukyma (7 ceMecTp) Mo JUCHUIUIMHE.

[InanupoBaHne BpeMEHHM Ha CaMOCTOSITENIbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4eHHE
JUCLUIUINHBL, CTYAE€HTaM JIydlle BCEro OCYLIECTBIATh HA BECh IIEPUOJA  HM3ydeHUS,
npelycMaTpuBasi IpU 3TOM pEryJsipHOE MOBTOPEHHE MPOWIEHHOr0 Marepuana. Marepuai,
3aKOHCIEKTHUPOBAHHBIA Ha JIEKIHSIX, HEOOXOIMMO pPEryJspHO JONOJHATh CBEICHUSAMHU U3
JUTEPAaTypHBIX HCTOYHHMKOB, IPEACTaBICHHBIX B pabodeit mnporpamme. Ilpu pabote ¢




yKa3aHHBIMH HCTOYHHKAMU PEKOMEHIYETCS COCTaBIATH KPAaTKUM KOHCIEKT Marepuana, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OUOIMOrpaduIeckux TaHHBIX UCTOYHUKA.

8. IPUMEPBI OHEHOYHbBIX CPEACTB U1 KOHTPOJISI OCBOEHUA
ITPAKTUKHU

KoMIiekT OIICHOYHBIX CpEICTB MO TPAKTUKE TMPEIHA3HAYCH JJIA  aTTeCTAIMH
00yJaromuXcsi Ha COOTBETCTBUE HMX TEPCOHAIBHBIX JOCTHIKEHHH MMO3TAlHBIM TPeOOBaHUSM
00pa3zoBaTeNbHON MPOTrpamMMbl, B TOM 4HCIIEe padoyeill mporpaMmbl MPAKTHKUA. A Takke IS
OIICHUBAHMS PE3yJIbTATOB OOYy4YCHUS: 3HAHW, YMEHUWH, BIQJICHUNA M YPOBHS MPHOOPETEHHBIX
KOMIIETECHIINH.

KoMmieKkT O1leHOYHBIX CPEJICTB BKIIIOYAET:

— OIICHOYHBIE CPEJICTBA IS MPOBEICHUS TEKYIIEro KOHTPOJS yCIIeBaeMOCTH B (opme
YCTHOTO OIpPOCa, TIO3BOJISIONIETO OILEHWBAaTh M JIMAarHOCTUPOBATh 3HAHUE (PAKTUIECKOTO
MaTepuaia, yMeHHE MPaBIWIBHO MCIOIb30BaTh CHEIUAIBHBIC TEPMUHBI U MMOHATHS, IUNIAHUPOBAThH
Y BBITIOJIHATh HAYYHOE UCCIICIOBAHUE;

— OIICHOYHBIC CpEACTBA I IIPOBEICHHUS WTOTOBOI'O KOHTPOJsA B (opMme 3adera C

OLICHKOM.
8.1. [IpuMepHbIii NepeyeHb TEM HAYYHO-HCC/IeI0BATENLCKUX PadoT

1. Bnusaue mapaMeTpoB MHKpPOQIIIOWIHOTO TpOIecca W T'eOMETPUH KaHajJOB Ha
pa3Mmep u (hopMy Kamnesb Ha IpUMepe MOJICIIbHBIX CUCTEM;

2. Meroas! 1 TOAXOABI K IMOIYYEHHUIO IIOKPHITUN HA OCHOBE a’sporenei

3. Hccnenoanne >PGEKTUBHOCTH CHCTEM JIOCTaBKM Ha OCHOBE MHKPOBHU3HKYI U
JUIIOCOM Ha MOJIESIM KPOBEHOCHOIO cocyza

4. Pa3paboTtka  cocraBa M TEXHOJOTMH  TOJIYYEHHS  HHTAIALHUOHHOIO
IIPOTUBOBUPYCHOIO IIpenapaTa,

5. [lonumepHble MuULEUIBI JUISI  JIOCTaBKUM IPOTMBOOIYXOJIEBBIX IPENapaToB:
uzydenue B 2D u 3D Mozensx in vitro;

6. HaHocTpyKTypupOoBaHHBIE HETKAHBIE MaTepuaibl Ha OCHOBE IIEJUIFOJIO3HBIX
BOJIOKOH JIJISl peLIeHUs 3a/1a4 OMOMEIULINHBI,

7. [Tponiecc MHKaNCymsAUUNM OMOJIOrMYECKH aKTHBHBIX BEUIECTB B MUKPO(IIOUIHOM
MOJYJIE;

8. Pa3zpaboTka cocTaBa M TEXHOJIOTMHM MOJYYEHHUS HA3aJbHOTO CIpes s Tepanuu
UHCYJIbTA,

9. [Tponiecc HaHeceHHst TUAPO(OOHBIX MOKPBITHH € HCIOIB30BaHUEM OBICTPOTO
paciIupeHus CBEpXKPUTHUECKOTO PacTBOPA;

10.  IIpouecchl Noay4YeHUsT KOMIIO3UIUI XUTO3aHOBBIX a3poreseil ¢ MOHaMH KaJIbIus,

11.  BupryanpHbIi TpeHaXkep NPOLECCOB HMHKANCYISUUU B MHUKPOQIIIOUIHOM
YCTPOMCTBE;

12. 3D nevars ¢danTOMa HOCA AJIsi MPOBEIACHUS In Vitro MCCIIENOBAaHUN Ha3aIbHBIX
CIIPEEB;

13. BupTtyanbHblii TpeHaxkep 1 W3y4YEHHS MPOLECCOB HAHECEHUSI TMOKPBITHM B

NICEBI00KUKEHHOM CJIO€.
8.2. IlpuMepbl BONPOCOB A/l TEKYIIEr0 KOHTPOJIA OCBOCHUS MPAKTHKH
Texymumii KOHTPOJIb OCBOCHMS NMPAKTHKH MPOBOAUTCS B (hOpME YCTHBIX OMPOCOB 10 TEME

Hay4HO-UCCIIEIOBATENHCKOM paboThl. [IpemycmMoTpeHo 3 KOHTPOJIBHBIX Orpoca. MakcumanbHas
OIICHKA 32 KaXJI0il KOHTPOJBHBIH ompoc — 20 6aios.



KonTposbHbiii onmpoc Ne 1.

MaxkcumanbHas oreHka — 20 6aios.

ITpumMepbl BOIPOCOB AJIsi KOHTPOJIBHOT'O OIpoca:

— crienu¢uKa 06JacTi Hay9YHbIX 3HAaHUH BEIOPAHHOM TEMBI HCCIIEI0BAHUS,

— COBpPEMEHHAs TEPMUHOJIOTHSI B 00J1aCTH TEMBI UCCIIEI0BAHMS,

— OCHOBHBIE JOCTH)KEHHSI HAYKH U TIPOU3BOJICTBA IO TEME UCCIICAOBAHMS,

— aKTyaJIbHOCTh BBIIIOJIHAEMOM padoThI,

— (opmynupoBaHHE 1EIN UCCTEIOBaHNS, TOCTAHOBKA 337a4 UCCIIEJOBAHUS,

— Mpe/ICTaBJIEHUE [TPOrpaMMbl HAYUHOT'O UCCIIEI0BaHMS,

— MpearnoiaraéMble HAy4YHbIE U MPAKTHYECKUE PE3YIbTAThl UCCIIEIOBAHUSI.

KonTposbHbIii onpoc Ne 2,

MaxkcuMmanbHas oueHka — 20 6amos.

ITpuMepbl BOIPOCOB AJIsi KOHTPOJIBHOT'O OIpoca:

— KOHTPOJIb BBIITOJIHEHHSI TPOTPaMMbI HayYHO-UCCIIEA0BATEIBCKONW PabOTHI,

— aHaJIM3 aHAIUTUYECKOro 0030pa Mo TeMe UCCIIe0BaHus,

— 000CHOBaHUE BBHIOOPA U XapaKTEPUCTUKA MPEATIaraeMbIX METOI0B UCCIICTOBAHMS,

— IIOCTaHOBKA U IUIAHUPOBAHHUE IKCIIEPUMEHTA,

— IPOBEACHUE IKCIIEPUMEHTA (J1aDOPATOPHOTO U BBIUHCIUTEIBHOTO),

— OnpezieNIeHHE XapaKTepPUCTUK OOBEKTOB UCCIIC0BAHMS,

— OIICHKA MOTPEITHOCTEeH HIKCIIEPUMEHTATBHBIX JaHHBIX,

— aHaJIM3 U UHTEPIPETALUS IPOMEKYTOUHBIX PE3YyIbTATOB.

KonTpoabnsblii onpoc Ne 3.

MaxkcumansHas orneaka — 20 6aju1os.

[Tpumepbl BOPOCOB A1t KOHTPOJIBHOTO OMPOca:

— aHaJIM3 U UHTEPIpPEeTALUs MOITYYEHHBIX Pe3yIbTaTOB,

— rpaduyeckoe mpecTaBIeHUE TOTYYEHHBIX PE3yIbTaTOB,

— CONOCTAaBJICHHE MTOJYYEHHBIX PE3YJIbTATOB C JAaHHBIMHU U3 HayYHBIX HCTOYHUKOB,

— 00BsICHEHHE 3aKOHOMEPHOCTEH, 0OHAPYKEHHBIX B ITPOIECCE MCCICIOBAHNS,

— BBISIBJICHUE HOBU3HBI PE3Y/IbTATOB,

— CHCTeMaTHu3alus MaTteprana, pOpMyIHPOBaHUE BHIBOJIOB U 3aKITIOYCHUH,

— GopMyNnIupOBKa pEKOMEHJAIMi K HCHOJb30BAHUIO Ha TNPAKTUKE pe3yJbTaToB,
MIOJTYYEHHBIX B XOJI€ HCCIIEIOBAHNS,

— COOTBETCTBHE COZIEPKaHUS OTUETA IPOTrpaMMe HCCIIeJOBAHNS,

— Ka4ecTBO O(pOpMIIEHHUS OTUETA,

— co/iepKaHKe MPEe3eHTAIlMM HAyYHO-HCCIIeI0BATENbCKOM paboTHI.

8.3. UTOoroBblii KOHTPOJIb 0CBOCHMS NMPAKTUKH (324€T ¢ OLEHKOH)

Pe3ynbTathl HaydHO-HCCIEAOBATENHCKOM PaOOTHI OQOPMIISIOTCS O0yJarOIIMMCSI B BUJIE
oTyeTa, MPE3CHTALUU U MPEJCTaBISIOTCS B (OpMe YCTHOro AOKiIaaa. MTOroBblii KOHTpPOJIb
OCBOEHHS MPAKTUKU BKJIIOYAET MPEJCTaBICHUE OTYETa MO HAYYHO-UCCIIE0BATEeNhCKON padore,
YCTHBIN JTOKJIAJI, MPE3ECHTAINIO PE3YJIbTATOB HAYYHOTO MCCIICIOBAHUS H OTBETHI HA BOTPOCHI 110
TeMe paboThI.

[lepeuens BOIPOCOB ISl MTOTOBOTO KOHTPOJIS:

1. OGocHOBaHME aKTYAIbHOCTH TEMBI HAyYHO-UCCIIEI0BATEILCKOM PAOOTHI.

2. ®opMynupoBKa HAyYHOW HOBH3HBI M TPAKTHUECKONH 3HAYUMOCTU pE3YJIbTaTOB
Hay4HO-UCCIIEI0BATEILCKOM PaOOTHI.

3. Uctopusi  cTaHOBIEHHUS U pa3BUTUA  OOBEKTAa  HUCCICJOBAaHHUS  HAYYHO-
HCCIIEI0BATEILCKOM PaOOTHI.

4. OcHOBHBIE  (PU3UKO-XMMHUYECKHE CBOMCTBAa OOBEKTAa HCCIENOBAHUS  HAYYHO-
HCCJIEIOBATENbCKOM pabOThl M COBPEMEHHBIE METOJMKH WX HW3MEpeHHs (MCCIIeIOBaHUs,



JTIMarHOCTHKH ).

5. OCHOBHBIE HOpPMAaTHUBHBIE TpeOOBaHHS K OOBEKTYy HCCIEIOBaHMA HAy4YHO-
UCCIIEI0BATEIbCKON PabOThl, COBPEMEHHBIE METOAUKH JUATHOCTUKHU U UCTIBITAHUH.

6. OcHOBHBIC TpaBHJIa TEXHUKH OE30MACHOCTH MpPU paboOTe ¢ OOBEKTOM HCCIECIOBAHUS
HAY4YHO-HUCCIIEJ0BATEIbCKON pabOTHI.

7. CoBpeMeHHbIE METOABl IOJYYEHHUS, XPAaHCHHS U MCCIIEJOBAHUS CBOHCTB OOBEKTa
UCCJIEIOBaHMsI HAyYHO-HMCCIIe10BaTeIbCKON PaOOTHI.

8. ObopynoBanue, HEOOXOAMMOE JUIsl TONyYeHUsS OOBEKTa WCCICOBAHHS HAyYHO-
UCCIIEI0BATEIbCKON PAOOTHI.

9. IlporpamMmMHoe obecnieueHne, UCIOIB3YEMOE JUISl M3YUECHHUSI U MOJICIIMPOBAHUS CBOHCTB
U XapaKTepUCTUK 00bEKTA UCCIIeI0BaHUS HayYHO-HCCIIE10BATENbCKOM pabOTHI.

10. CoBpeMeHHOE COCTOSHME WCCIICIOBAaHH B MHPOBOM HAydyHOM COOOIIECTBE B
OTHOIIEHUM OOBEKTAa MCCIEJOBAHUS HAyYHO-UCCIEI0BATEIbCKOW pabOThl; IEPCIEKTUBBI
JAIIbHEHIIET0 PA3BUTHSI HAYYHBIX UCCIIEIOBAHUM.

11. ®opmynupoBKa LeId W IJaH HAayYHBIX MHCCIIEOBAaHUI B paMKax IPAaKTUKU B
COOTBETCTBUU C TEMOM Hay4YHO-UCCIIEA0BATEILCKON paObOTHI.

12. BeiOop MeTOM0B HCCIEIOBaHUS (IMArHOCTUKU CBOMCTB, UCHBITAHUS TEXHUUYECKUX
XapaKTEPUCTHK Ha COOTBETCTBHSI HOPMAaTUBHBIM TPEOOBAaHUSIM) 00BEKTA UCCIICAOBAHUS HAYYHO-
UCCIIEI0BATEIbCKON PaOOThI B PAMKaxX MPaKTHKH.

13. Meroauka TpOBENEHUS OKCIEPUMEHTOB B COOTBETCTBHM C TEMOW HAy4YHO-
UCCIIEI0BATEIbCKONU PaOOTHI.

14. OcHOBHBIE PE3yNbTaThI BHITOIHEHHS HAYYHO-UCCIIEI0BATEIBCKON PAOOTHI.

15. MeTob! aHanm3a 1 00pabOTKH SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN.

16. O6ue mpUHOMIBI TIOMCKA, 00paOOTKM W aHaiuW3a HAayYHO-TEXHUYECKOM
uHpOpMaLnK ¢ IpUMeHeHneM MHTepHeT-TeXHOI0rui.

17. TunoBast cTpykTypa Hay4HOW NyOJMKAIMU; METOOJOTUs IOHCKa HEO0OXOAUMOI
UH(pOpPMAaLIMU B HAYYHOU CTAThe.

18. ®opme! arrpobanuu pe3yabTaToB HAYIHO-UCCIIEOBATEIBCKUX paboT.

19. AxTyanbHble COBpPEMEHHBIE HAINpPaBJICHUs HAay4yHBIX MCCIEJOBAHUNH B 00JIaCTH
HaHOWH)KEHEPHUH.

20. TpeboBaHUS K OpraHM3alMU HAyYHO-HCCIEI0BATENbCKUX paboT ¢ HMCHOJIb30BAHUEM
IIPOTPAMMHOTO OOECTIEYEeHHUsT; OCHOBHBIC BHJIBI IPOTPAMMHOIO 00ECHEeUeHUs], MCIIOIb3YeMOTo
JUISL UCCIIEIOBAaHUN U MOZETMPOBAHNS B HAHOMH)KEHEPHH.

21. O0mue TPUHIUIBl OPTaHW3AIWW TPOBEICHUS OSKCIIEPUMEHTOB M HCIBITAHUH B
HaHOMH)KEHEPUH.

22. TpeboBaHus K 0(hOPMIICHUIO PE3yJIbTATOB HAYYHO-HCCIIEIOBATEINBCKUX Pa0OT.

q)OHI[ OLCHOYHBIX CPCACTB MPHUBCACH B BHUAC OTACIBHOTO JOKYMCHTA, SBJIAIOIICTOCA
HEOTHEMJIEMOH YaCThI0 OCHOBHOM 06pa30BaTeJ'IBHOfI mporpaMMal.

8.4. CTpyKTypa U npuMep OuJieTa UIs 3a4eTa ¢ OLeHKOi

3aueT ¢ OIEHKOM MO MPaKTUKE BKIOYAET 2 KOHTPOJIBHBIX BOMPOCA, KaX bl U3 KOTOPHIX
OLICHUBAETCA MAKCUMAILHO B 20 0as1oB.

[Tpumep OuneTa K 3a4eTy C OLEHKOI:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo oopazosanus P@O
Poccuiicknii XUMHKO-TEXHOJIOTHYE€CKHH YHUBEPCUTET HMEHH
3aB. kad. XOU J.. MenneneeBa

Kadenpa xummnueckoro u papManeBTHYECKOI0

Menbmyruna H.B.
= YT HHKHHUPHHT A




(Mommmes) (M. O. Dawmx) 28.03.02 HanouH:keHepus
poduan «buomenuuuHckue u papmaneBTHICCKHE
« » 20 r. HAHOTEXHOJIOTUI

«ITpon3BoacTBeHHAsI MPAKTHKA:
HAYYHO-HCCJIe0BATEIbCKAs padoTay

Bbuaer Ne 1
1. Meroapl aHanmm3a u 00pabOTKH IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH.

2. OcHOBHBIE TIPaBUJIa TEXHUKH OE30MACHOCTH MPH paboTe ¢ 0OBEKTOM HCCIEIOBAHUS
HaY4HO-HMCCIIEJ0BATEIbCKON pabOTHI.

9. YYHEBHO-METOJAUYECKOE OBECIIEYEHUE ITPAKTUKH
9.1. PexomeHnayemas JJuTeparypa

A. Ocnoenas numepamypa
1. TpeboBanust K OGMOPMIICHHIO BBITYCKHBIX KBAJTU(DHUKAIMOHHBIX (IJUIUIOMHBIX) H
KypcoBbIX padot [Tekcr] : Mmeroanyeckue ykazanus / coct.: B. M. Apucros, C. I'. Komaposa, X.
A. Hesmstymuna. M.: PXTY um. JI.U. Menneneena, 2016. 36 c.

b. /lonoanumenvuan 1umepamypa

1. ®unmunmosa E.b., CaBunkas T.B. Meroandeckue peKOMEHIALMH O BHITTOJIHEHUIO U
MOJATOTOBKE K 3allUTe BBIMYCKHBIX KBAIM(UKAIMOHHBIX paboOT CTYAEHTOB (QaKyibTeTa
MH(POPMALMOHHBIX TeXHONOTUH 1 yrnpasneHus. M.: PXTY um. JI.U. Menneneea, 2012. 28 c.

2. OxpaHa WHTEUICKTyaJlbHOH COOCTBEHHOCTH: ydeOHoe mocobue / E.A. Bacunenko,
T.B. Meuepsxosa, [I.A. boopos, B.A. XKenros. M.: PXTVY um. JI. 1. Menaeneesa, 2007. 104 c.

3. UndopmalimoHHble CHCTEMBI: YYEOHMK [UIS CTYAEHTOB YUYPEXKIEHHUH BBICIIETO
obOpazoBanust / C.A. XpanoB, ML Cobonea, A.C. AnpumoBa. M.: Ilpomereit, 2015.
[DNEeKTPOHHBII pecypc] Pexum JIOCTYyIIA:
http://www.studentlibrary.ru/book/ ISBN9785990626447 html (nata obpamenus: 15.04.2024).

9.2. PexoMeH1yeMble HCTOYHMKH HAYYHO-TeXHUYeCKOil nHpopManuu

Hay4Ho-TexHHUYeCKUEe KypHAIIBI:

— «Poccuiickue HaHotexHonorum», ISSN (mewarnoit Bepcum): 1992-7223, ISSN
(onmaitHOBO# Bepcun): 1992-4068.

— «Hanocucremsr: ¢pusnka, xumusi, MaTemaTrkay, [ISSN: 2305-7971.

— «Hanounmycrpusi», ISSN: 1993-8578.

— «Hanoctpyktypbl. MaTemaTuueckas pusuka 1 MojenupoBanuey, ISSN: 2224-8412.

— «HanoTtexnonoruu: pa3padbotka, mpumenenune — XXI sex», ISSN: 2225-0980.

— «HanoTtexHonmoruu: Hayka u nmpousBoacTBo», ISSN: 2306-0581.

— «Hanorexuukay, ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.

— «[IporpamMmMHbIe TPOAYKTHI B cucTeMbl», ISSN (meuaTHol Bepcum): 0236-235X, ISSN
(onnaitHoBO# Bepcun): 2311-2735.

— «HTeMIeKTyanpHble cuCcTeMBl. Teopust u npuiokeHus», ISSN: 2411-4448.

— «Crangaptsl u kauectBo», ISSN: 0038-9692.

— «KonTpois kauecTBa mpoaykmum», ISSN: 2541-9900.

— «[TpubopkI ¥ cucTeMBI. YTIpaBlIeHUE, KOHTPOJIh, Tuaraoctukay, ISSN: 2073-0004.



http://www.studentlibrary.ru/book/ISBN9785990626447.html

Pecypcol nHpOpMAIMOHHO—TEIEKOMMYHUKAITMOHHON ceTu IHTepHeT:

— Odunmanbupiii cadt «PXTY uMm. [I.1. MenneneeBa» [DnekTpoHHBIN pecypc]. — Pexxum
noctyna: https://muctr.ru/ (nata oopamenus: 18.04.2024).

— OdunmanbHpIid calT POCCHIICKOTO XUMHKO-TEXHOJIOTHYECKOTO YHUBepcuTera um. 1. 1.
MenneneeBa. [lonpaznenenus. PakynpTeT HHPOPMALMOHHBIX TEXHOJIOTUH M yIPaBICHHS.
Kadenpa kubepHETUKN XMMHUKO-TEXHOJOTHYECKHUX MTPOIIECCOB [ DIEKTPOHHBIN pecypc]. — Pexxum
nocryna: https://old.muctr.ru/univsubs/infacol/fvt/faculties/f2/ (nata oopamenus: 18.04.2024).

— DnekrponHass Mudopmanmonno-Obpaszosarenbras Cpena (OUOC) PXTY um. JI.N.
MengeneeBa [DnekTpoHHBIH pecypc]. — Pexum nmocryma: https://eios.muctr.ru/ (mara
obpamienus: 18.04.2024).

— O¢dunmanbuenii caiiT «L[eHTp KOJIEKTUBHOTO TOJIB30BaHU [ DIEKTPOHHBIN pecypc]. —
Pexxum mocryma: http://www.ckp-rf.ru (nata oopamenus: 18.04.2024).

— Odunmanbueii cait «Asporenn» [DnekTpoHHBIH pecypc]. — Pexum nocryma:
http://www.aerogel-russia.ru ([lara obpamienus: 18.04.2024).

— Poccuiickuit  Onextponnsiii HaHoxypHal. OOO «llapk-menua». [DaeKTpOHHBIN
pecypc]. — Pexxum nocryma: http://www.nanojournal.ru (zata oopamienus: 18.04.2024).

— Hanomup — UHTEpHET-KypHaJI O HAHOTEXHOJIOTHUAX. [ DIIEKTPOHHBIN pecypc|. — Pexxum
nocryma: http://www.miracle-uni.ru (nata obpamenwus: 18.04.2024).

— CnoBapp HAHOTCXHOJIOTUYECKUX U CBSI3aHHBIX C HAHOTEXHOJIOTHSMH TEMaMH.
[OnexTpoHHbIil pecypc]. — Pexxum nmoctyma: http://thesaurus.rusnano.com/ (mata oOpaieHus:
18.04.2024).

— HanoMeTp — HaHOTEXHOJOTMYECKOE COOOIIECTBO. [DNEKTpOHHBIA pecypc]. — Pexum
noctyna: http://www.nanometer.ru/ (rara oopamenus: 18.04.2024).

— Nndopmarnmonnsiii noptan RusNanoNet. [DnexTponHslii pecypc]. — Pexum moctyma:
http://www.rusnanonet.ru (nata oopamenus: 18.04.2024).

— Nndopmanmonno-npaBoBoii  moprtan «['apant» [DnekTpoHHbI pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamierus: 18.04.2024).

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

WNudopmannoHnyro HOJIEPIKKY U3YyYEHUS JUCLUTUIMHBI OCYILIECTBIISIET
Nndpopmannonno-oudanoreunsiii nentp (MBL)) PXTY wum. .M. MenaeneeBa, KOTOpPbIH
oOecrieynBaeT O0OY4YarOLUIMXCS OCHOBHOM y4ueOHOHM, y4yeOHO-MEeTOAMYEeCKOH U Hay4yHOH
JUTEPaTypoOid, HEOOXOMUMOHN JJIsi OpraHU3alMKi 00pa30BaTENFHOTO MpoIecca MO AUCIUIUINHE.
O6umit 06sem MHOroOoTpacinesoro pounna MBIl Ha 01.01.2024 r. coctaBnset 1 559 436 sk3.

®onp UBIL] pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
JAUTEpaTypoil B (hopMe MeyaTHBIX U JIEKTPOHHBIX M3JaHH, a TakKe BKIIOYACT O(pUIHATIbHbIE,
CIIpaBOYHO-OMONMOrpaduueckue, CHEUATHM3UPOBAHHBIE OTEYECTBEHHBIE U 3apyOCKHbBIC
nepuonuyeckue W uHQopMmauumoHHele  u3manus.  WBL[  oOecmeumBaer  jmoctym K
npodeccuoHaIBHBIM 0a3aM TaHHBIX, HHPOPMALIMOHHBIM, CIIPAaBOYHBIM M MTOUCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOJHBIM JIOCTYNIOM U3 J000# TOUKH, B KOTOPOH
uMeeTcs JocTyn K ceth MHTepHeT M K 3neKTpoHHO-OuOmmoreunoit cucreme (DBC)
VYHuUBepcuTeTa, KOTOpas COJCPKHUT pa3IMyHble M3/aHUS [0 OCHOBHBIM H3Yy4aeMbIM
JUCIUIUIMHAM U c(OpMHpOBaHa MO COTJIACOBAHMIO C MPAaBOOOIAAATENIMU y4eOHOU U yueOHO-
METOANYECKOH JINTepaTypBhl.

g Oonee TMONHOTO M ONEPATUBHOIO  CIPAaBOYHO-OMONHOrpaduyeckoro U
uHpopmanroHHoro obciyxusanusi B MBIl peannzoBaHa TexXHOJOTHS DJIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TonHbIit TepedeHb HIEKTPOHHBIX HH(GOPMAIMOHHBIX PECYPCOB, HCIOJIb3YEMBIX B
nporiecce 00y4YeHus, IPEICTABICH B OCHOBHOM 00pa30BaTEIbHOM MTporpamMme.


http://www.ckp-rf.ru/
http://www.aerogel-russia.ru/

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B coorBercTBMM C Y4eOHBIM TUIAHOM 3aHATHS IO TPAKTHKE TPOBOIATCS B dopMme
MPAKTUYECKHUX 3aHATUN U CaMOCTOSTEIbHON PadOThHI CTYACHTA.

11.1. O6opynoBanue, HeoOX0aUMOe B 00pa3oBaTeIbHOM IpoLecce

VYyeOHast ayTuTOpHs 175 MPOBEACHUS JEKIUN U MPAKTUYECKUX 3aHATUN BMECTHUMOCTBIO
He MeHee 30 yesoBek, 000pyI0BaHHAsI 3JIEKTPOHHBIMHU CPEJICTBAMU JEMOHCTPALMK (KOMIIBIOTED
CO CpeJICTBaMHU 3BYKOBOCIIPOM3BEICHUS, IPOEKTOP, IKpaH) U yueOHOM MeOelbo.

KomnbroTepHslii  kjjacc ¢ NPEeAyCTaHOBICHHBIM  JIMIIEH3MOHHBIM  IPOTPAMMHBIM
obecrieuenuem (Windows, Microsoft Excel) um Beixogom B MHTepHET 1 NpoOBEACHUS
1a00paTOPHBIX 3aHATUH.

bubnuoreka, nMeromas paboune KOMIBIOTEpHBIE MeCTa Ul CTYACHTOB, OCHAIEHHBIC
KOMITBIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX U BBIX0J0M B MHTEpHET.

YyeOHo-HayuHble Jabopatopu KadeApbl XUMUYECKOro U (hapMareBTHYECKOTro
WH)XUHUPUHTA, 000PYAOBAaHHBIX COBPEMEHHBIM OOOPYZOBaHHEM, B TOM 4HUCIE: JabopaTopHas
yCTaHOBKa Juig Tpanynsauuu U nokpeitusa Hiittlin (Bosch, I'epmanust), maGopaTopHasi ycTaHOBKa
nceBI0OXKIKEeHHOTO cios Mini-Glatt (I'epmanmus), ycTaHOBKa pacnbUIMTENbHOM cymku Buchi
Mini-Spray Dryer (IllBeiiniapust), uzossitop komnanuu SKAN AG (IlIBeiitiapusi), ycTaHOBKa
pacnsuTenbHOM  cymku  Niro  ([lanus), mmodunpHas cymunka CoolSafe ([danus),
cTrepunm3yromuii  ¢pepmentep/onopeaktop  Biostat  Sartorius  (I'epmanwusi),  yCTaHOBKHU
COOCTBEHHOW KOHCTPYKLIUH JUIsI TPOBEACHUS MPOLECCOB B CPEIIE CBEPXKPUTHUECKUX (IIFOHUIIOB,
TecTep Uil MpoBeAeHUs TecTa Ha pactBopenue Sotax AT7 (Ilseitapusi), cnektpodoTomeTp
“Okpoc” II2-5400 (Poccust), onTuueckuii  Mukpockonm — MicrosAustria  (ABcTpus),
Brnaroananuzarop Axis Asg500 (ITompma), razoBeiii mukHOMeTp UltraPyc 5000 micro,
Hudpakromerp BTX™, 3D-npuner Phrozen Sonic mini 8k, 3D-mpuner P3 Steel 300 PRO,
yabTpa3BykoBoil romorenusatop SONOPLUS HD 4100.

11.2. KomnbioTepbl, HHYOPMAIMOHHO-TEJICKOMMYHHKANMOHHbIE CETH, allllapaTHO-
NpOrpaMMHbIe U ayAMOBU3YyaJIbHbIE CPeACTBA

[Io mucuurummbee «lIpouzeoocmeennas npPaKmuka: HAYYHO-UCCE006AMENbCKAA
pabdomay OpraHn30BaH JAOCTYI K CBOOOJHO paclpoCTpaHseMbIM 00pa30BaTeIbHBIM OpPTaIaM U
caiiTam JUIsl UCTIOJIb30BaHMsI UH(POPMALIMOHHO-CITPABOYHBIX PECYPCOB.

bakayiaBpel MOTYT MCIOJIB30BaTh AAHHBIE 3JIEKTPOHHBIE PECYPCHI I CAMOCTOSATEIbHON
MOJrOTOBKH, a B TOCIEAYIOLUIEM — MPU BBINOJIHEHUHM HAyYHO-HCCIIEOBATENbCKONM paboOThl U
HalMCaHUs BBITYCKHOM KBaTM(PHUKAIIMOHHON pabOThI.

11.3. IleuaTHbIe U JIEKTPOHHBbIEC 00pa3oBaTe/IbHbIe U HH(POPMALMOHHBIE PeCYPChI

Jlnist opraHu3anii caMOCTOATENbHOM paboThl 00ydYarolIMXcss M MOATOTOBKM OTYETa IO
MpaKTHUKE JOCTYNHbI HWHGOPMAIMOHHO-00pa3oBaTeabHble U HH()OPMALMOHHO-CIIPAaBOYHBIE
MaTepuaibl, IMpeJCTaBleHHble B paszfgene 9.2. OpraHu3oBaH JOCTyl K CBOOOJHO
pacrpocTpaHsieMblM  00pa3oBaTeiIbHBIM  IOpTajaM M  caiiTaM I8  MCHOJb30BaHUS
UH(POPMALIMOHHO-CIIPABOYHBIX PECYPCOB.

Ha xadeape X®DOU wucnons3yrorcss HHOOPMALMOHHO-METOINYECKUE MaTEPUAIIbI:
UHCTPYKLIMK 110 TEeXHUKE Oe3omacHOCTH B JnabopaTopusx kadenpbl; ydeOHbIE MOCOOus;
METOJUYECKHE PEKOMEHJAIUU K MPAKTUYECKUM 3aHSATHUSIM; 3JIEKTPOHHBIE y4eOHbBIE MOCOOUS;
KadeapanbHble OMOMMOTEKH HIEKTPOHHBIX H3JaHHM; Yy4eOHO-MEeTOAMYecKHe pa3padoTKU
KadeIpsl B 3JIEKTPOHHOM BHUJIE; CIIPABOYHbIE MaTE€pPHAIIbI.



Ha «xadeape XDU

Ha3HAYEHUSL.
Nudopmanus o0 MOArOTOBKE OTYETOB IO MPAKTHKE U OCOOSHHOCTSAX MPOBEICHUS 3a4ETOB
¢ onieHkoi no npaktuke pasmenieHa B OUOC PXTY um. JI.1. Menpaeneena.

UMEIOTCS
CHELMATU3UPOBAHHOE MPOTPAMMHOE OOECIICYCHHUE;

9JIEKTPOHHBIE
0asbl

oOpa3zoBaTenbHBIE  PECYPCHI:

JAaHHBIX CICHHUATIU3UPOBAHHOTO

11.4. IlepeyeHb JIUIEH3MOHHOTO POTPAMMHOI0 O0ecreYyeHust

PexBuU3UTHI Cpox
Ne | HammeHOBaHHe MPOrPAMMHOTO KoauuectBo OKOHYAHUSA
n/n NMPOAYKTA slorosopa JUIEeH3uH aencTBUA
MOCTABKH
JIMIEH3UH
WINDOWS 8.1 Professional Get Konrpakr Ne 62- | 24 nuueH3uu Oeccpounas
Genuine 642A/2013 v
1. or 02.12.2013 aKTHUBALAU
Ha paboumnx
CTaHIIHSIX
Microsoft Office Standard 2019 KonTtpakt Nel75- 150 12 mecsitieB
B cocrage: 262DA/2019 ot JULEH3UN (exxeromHoe
e Word 30.12.2019 ISt IPOJUICHHE
e Excel AKTUBAIIUN IOANMNCKHU C
2. Ha paboumnx IpaBoOM
e Power Point CTaHILIUAX nepexoga Ha
e Outlook OOHOBJIEHHYIO
BEPCHIO
IPOIYKTa)
Kaspersky Endpoint Security mis JHorosop Ne 99- 12 mecsitieB
ousneca — CtanaapTHbIH RuUssian 155DA-223/2024 (exeroniHOE
Edition HPOJIICHUE
TTOJIITACKH C
3. - IPaBOM
nepexojia Ha
OOHOBJIIEHHYIO
BEPCHIO
IPOIYKTa)
12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHMUS TIPAKTUKHA
HaumeHoBaHue DopMbI H METOABI

Pa3ac/ioB MPAKTUKH

OcHoBHbIE NTOKA3ATEJIH O EHKH

KOHTPOJISA H OICHKH

Pa3nea 1. 3naem: OrneHka 3a

O0630p nuTEeparypsl — OCHOBHBIE Pa3HOBHIHOCTH HAHOMATEPHAJIOB | KOHTPOJILHBIN OIPOC
10 TEME 1 UX CBOWCTBA, Ne 1.

HACCJICIOBAHMSA — 00J1aCTH IPUMEHEHHUs] HAaHOMAaTepHajoB B

XUMHH, (hapMareBTHKE U OMOTEXHOJIOTHUH,
— METOJbI UCCIICA0BAaHUMN, UCIIBITAHUH,

JUArdHOCTUKH WM KOHTPOJIA Ka4€CTBA

OueHka npu cyaye
3a4eTa ¢ OLIEHKOM.




HaunmenoBanue
pa3aeioB NPAKTUKH

OcHOBHBIE ITOKA3ATEJIH OLIEHKH

DopMbI U METOBI
KOHTPOJISI M OLEHKHU

HaHOMAaTEPHUAJIOB;

— TEOPETHUYECKUE OCHOBBI U METO/IbI
MaTeMaTH4eCKOr0 MOJICITUPOBAHMS
HaHOIIPOLIECCOB U HAHOCUCTEM.

Ymeem:

— OCYHIECTBJISITH TIOMCK, 0OpabOTKY M aHAIU3
HAyYHO-TEXHHYECKOH nH(pOpMammu 1mo
POQUITIO BHITIOJHAEMON PabOThI, B TOM YHCIIE
C TIPUMEHEHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHMA.

Bnaoeem:

— HaBBIKaMU PEIIEHUS TIOCTaBJICHHBIX 33134,
— HaBBIKaMU U3YYCHUS HAyYHO-TEXHUYECKON
nH(popMaInu, Kak OTEYECTBEHHOM, TaK U

3apyOeKHOM.
Paznen 2. 3naem: OreHka 3a
Brimonnenue — TOPSJIOK OPTaHU3AIHNH, TUTAHUPOBAHUS U KOHTPOJIBHBIN OIPOC
HaYYHBIX IPOBEIEHHS HAYYHO-UCCIIEN0BATENLCKUX padoT | Ne 2.
HCCIIEIOBaHUI C MCTOJIH30BAHUEM ITOCIICTHUX HAYJHO-

TEXHUYECKUX JTIOCTUKEHUH B TaHHOM 00JIacTH;
— METO/bI UCCIIEJOBAHUHN, UCIIBITAHUM,
JMArHOCTUKU ¥ KOHTPOJISI KauecTBa
HaHOMAaTepHaJoB;

— TEOPETUYECKHE OCHOBBI M METO/IbI
MaTeMaTHYECKOTO MOJICITUPOBAHUS
HaHOIPOLIECCOB U HAHOCHCTEM.

Ymeem:

— OCYUIECTBJIAATh TOUCK, 00OpabOTKy U aHATIU3
Hay4YHO-TEXHMUYECKON MH(OPMAIIUH 110
pOMUITIO BBIMOIHIEMON pabOThI, B TOM UUCIIE
C IPUMEHEHUEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHOM JIADOPATOPHOM U
KOMITBIOTEPHOM 000PYI0BaHHH,
OpraHW30BBIBATH MPOBEJICHHE YKCIIEPUMEHTOB H
UCTIBITAHUH, IPOBOAUTH UX 00pabOTKY U
AHAJTM3UPOBATH PE3YIIbTATHI;

— TPUMEHSTHh TEOPETUYECKHE 3HAHMS,
MOJIy4eHHbIE IPU U3Y4YEHHH €CTECTBEHHO-
HAYYHBIX JUCUUIUINH, © METO/IbI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS JIJIsl aHAJIN3A
OKCTIEPUMEHTATBHBIX JTaHHBIX.
Bnaoeem:

— HaBBIKAMHU OPTraHU3aIMM U BBIIOJHEHUS
HAYYHO-HCCIIEIOBATEIBCKUX padoT;

— HaBBIKAMH PEIICHUS TIOCTABICHHBIX 33/1a4,
— HaBBIKAMU M3y4YEHMS HAyYHO-TEXHHUYECKOU
WHPOPMAIINH, KaK OTEUYECTBEHHOM, TaK U
3apyOeKHOH.

OueHka npu ciaue
3a4eTa ¢ OLIEHKOM.




HaunmenoBanue
pa3aeioB NPAKTUKH

OcHOBHBIE ITOKA3ATEJIH OLIEHKH

DopMbI U METOBI
KOHTPOJISI M OLEHKHU

Pa3znen 3.
[IpencraBnenue
pe3ynbTaToOB
Hay4HBIX
HCCIIeIOBaHUM

Ymeem:

— OCYIIECTBIISITh IIOUCK, 00pabOTKY U aHAIN3
HAaYYHO-TEXHHYECKOH HH(pOpMaIUHU 110
po(UITIO BHIMOIHAEMON pabOThI, B TOM YHUCIIE
C MPUMEHEHUEM COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIH;

— paboTaTh Ha COBPEMEHHOM JIA00OPaTOPHOM U
KOMITBIOTEpPHOM 000pYI0BaHHH,
OpraHU30BBIBATh MTPOBEIICHUE SKCIICPUMEHTOB H
UCTIBITAaHUH, IPOBOJUTH UX 00pabOTKy U
AHAJIM3UPOBATh PE3YJILTATHI;

— TPUMEHSTH TEOPETHYCCKUE 3HAHUS,
HOJTYYEHHbIEC IPU U3YYE€HHH €CTECTBEHHO-
HAYYHBIX JUCIUILIHH, © METOJIbI
MaTEeMaTU4eCKOr0 MOCITMPOBAHMS JJIsl aHAITN3a
IKCIIEPUMEHTAIBHBIX JAHHBIX.

Bnaoeem:

— HAaBBIKAMH PEIICHHUS TIOCTABJICHHBIX 33/1a4.

Orenka 3a
KOHTPOJIBHBIN OIPOC
Ne 3.

Onenka npu caue
3a4eTa C OLIEHKOM.




13. OCOBEHHOCTH OPI'AHU3 AU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
HNHBAJINAOB 1 JINI C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne UWHBAIMAOB M JHUIl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
OCYLIECTBIISIETCSA B COOTBETCTBUH C:

- [TopsimkoM opraHu3allMd W OCYIIECTBICHHS OOpa30oBaTENbHOM EATEIbHOCTH
1o 00pazoBaTeNbHBIM MPOrpaMMaM BBICIIETO0 O0pa3oBaHHUA — MporpaMMamM OakajaBpHara,
IporpaMMaM clienuaiurera, mnporpaMMmaM maructparypbl (IIpuka3 MuHucrepcTBa Hayku u
BhIcIIero oOpaszoBanus Poccuiickoit denepanun ot 06.04.2021 Ne 245);

- [TonoxkxeHneM O TOpSAKE OpraHU3alldd M OCYIIECTBIIEHUS O0Opa30BaTEIbHOM
NEeSITeIPHOCTH 1O 00pa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO OOpa30BaHUS — IMporpaMMmam
OakanaBpuaTta, IporpaMMaM CHElHauTeTa, MpPOrpaMMaM MarucTparypbl (QenepaibHOTO
rOCYJapCTBEHHOTO OIO/HKETHOTO 00pa30BaTENIbHOTO YUYPEXACHUS BBICIIETO OOpa3OBaHHS
«Poccuiickuil XMMUKO-TEXHOJOTHYEeCKU yHuBepcuTeT umenu .M. MenaeneeBa», NpUHATHIM
pemienrem Yuenoro coera PXTY um. [I.1. Menaeneesa ot 28.12.2022, npotokoi Ne 5;

- [TonoxxeHneM O MPAKTHYECKOHW MOATOTOBKE OOydarommxcsi B (eaeparbHOM
rOCyIapCTBEHHOM OIO/KETHOM  00pa30oBaTEeIbHOM  YUPEXKICHHUU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTM4ecKuil yHuBepcuter umeHu .M. MenneneeBa», NpUHATHIM
pemieaueM YueHoro coBera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokon Ne 4,
BBEJCHHbIM B JeiicTBue mnpukazoMm pekropa PXTY wum. .M. Menneneea or 26.11.2020
Ne 117 OJ1;

- MeToauueckuMl ~ pEeKOMEHJIAlMsIMUA IO  OpraHu3aluy  00pa3oBaTEIbHOIO
nporecca Ui 0Oy4eHUs] WHBAIMUIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI B
00pa3oBaTeNbHbIX OpraHU3alMsIX BBICHIETO O00pa3oBaHUs, B TOM YHUCJIE OCHAIEHHOCTHU
00pa3oBaresbHOro mpolecca (yTBEepKIeHbI 3amecTuTenieM Munuctpa oopasoBanusi U Hayku PO
A.A. Kinumosbeim ot 08.04.2014 Ne AK-44/058H).



JlomosiHeHMs1 M U3MeHEHH s K pa0doyeil mporpaMmme NPaKkTUKH

«IIpon3BoaCTBEeHHAS] MPAKTHKA: HAYYHO-UCCJIe0BATEIbCKAasA padoTa»
OCHOBHOM o0pa3oBaTebHOil mporpammbl 28.03.02 HanonnxeHepust
[popnab «bnomenuuuuckue u papmManeBTHYECKHE HAHOTEXHOJIOT M)

®opma 00yueHHs: OyHas

Howmep
OcHoBaHME BHECEHUS
n3MeHeHus1/ Coneprxanue TOTOJHCHUS/ MI3MEHEHHS
U3MEHEHUS/ TOOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3aCeaHuUs
1 VYuenoro coeta Ne oT
« » 20 .
MIPOTOKOJI 3aCeaHuUs
2 VYuenoro coeta Ne oT
« » 20 .
MPOTOKOJI 3aceqaHust
3 VYuyenoro cosera Ne oT
« » 20 1.
MPOTOKOJI 3aceqaHus
VYyenoro cosera Ne oT
« » 20 1.
MPOTOKOJI 3aceqaHus
VYyenoro cosera Ne oT

« » 20 1.




MuHHCTEepPCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @enepauun
(denepanbHoe rocyiapcTBeHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPeKIeHUE
BbICIIIEr0 00pa30BaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa

nporokoi Ne 1 ot «29» aBrycra 2024 r.

PABOYAA ITPOI'PAMMA

«[1POU3BOACTBEHHAS IPAKTHUKA: IIPAKTUKA 1O IIOJIYYEHHUIO
IMPOPECCHUOHAJIBHBIX YMEHHMHA U OIIBITA ITPO®ECCUOHAJIBHOU
AEATEJIBHOCTW»

Hanpasaenue noarorosku 28.03.02 Hanounkenepusi

[Mpo¢puias moaroroBku — «buomeauuuuckue u papmaneBTHYECKHE
HAHOTEXHOJOTUN»

KBanudukanus «dakajaBpy»

MockBa 2024



[Iporpamma coctaBieHa 3aB. Kadeapoil XUMHUYECKOro M (papManeBTUYECKOr0 WH)XMHHPUHTA,

I.T.H., mpodeccopom H.B. MeHbIyTHHON

[Iporpamma paccMoTpeHa W ogoOpeHa Ha 3aceqaHud  Kadeapsl XHUMHYECKOTO U

(bapMmareBTHYeCKOro HHKMHUPUHTA «29» aBrycta 2024 r., mpotokon Ne 12.



1. IIEJIb 1 3ATAYU ITPAKTUKH

[IporpaMma  coctaBiieHa B  COOTBETCTBUUM C  TpeOoBaHHSAMH  (eaepaibHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJAPTa BBICHIETO OOpa3oBaHHS — OakalaBpuaT IO
HampaBjeHuto  noarotoBku  28.03.02  Hanounscenepua  (O®I'OC  BO), npoduis
«buomeouyunckue u Qapmayesmuueckue HAHOMEXHONO2UW)», C PEKOMEHJIALUIMU
METOJUYECKOW KOMHUCCHUU M HAKOIUICHHBIM OIBITOM [POBEIEHUS NPaKTHK Kadeapoit
Xumudeckoro u papmaneBruieckoro nwkuaupunra (XON) PXTY um. JI.1. Menzaeneesa.

[Iporpamma oTHOCHUTCS K 00513aTelIbHOM YacTh y4eOHoro 1uiana 6yoka b2 «Ilpaktuka» u
paccuuTaHa Ha MIPOXOXKICHUE 00yJaroImUMuUCs B 6 ceMecTpe 00ydeHHS.

[IporpamMma npezmnosnaraer, 4To 00y4yarouecss UMEIOT TEOPETUYECKYIO U TPAKTHUECKYIO
HNOJArOTOBKY B OOJIACTM MaTeMaTWKH, (U3MKHA, MaTepHajOBEICHUS HAHOMATePUAIOB H
HAHOCHUCTEM, HAHOMETPOJOTHH, METOJAOB U HHCTPYMEHTAJIBHBIX CPEACTB IMPOTHO3UPOBAHUS
CBOWCTB  HAHOMATEpPHAJIOB,  HEOPTaHMYECKOH,  OPTaHWYECKOW, (PUINYECKOW  XHUMHUH,
OMOTEXHOJOTHH, (U3UKO-XUMHUYECKUX OCHOB HAHOTEXHOJOTHMH, METOJOB MaTeMaTH4eCKOIo
MOJIEJIMPOBAaHUS HAHOIIPOLIECCOB U .

Henp mnpakTuku — 1oNy4YeHHE  NPOPECCHOHANBHBIX  YMEHMM U OIBITA
po(heCcCHOHATIBHON JIEATENIBHOCTH IIyTEM CAMOCTOSITEIbHOTO TBOPUECKOI'O BBIMOJIHEHUS 3ajad,
MOCTaBJIEHHBIX MPOrPaMMOM MPAKTUKH; MPAKTHUYECKOE U3YUYCHHE TEXHOJIOTUYECKUX MPOIIECCOB
NPOM3BOJICTBA PA3IMYHBIX BUIOB HAHOMATEPHAJIOB JUII XUMHUH, (apMaleBTHKH U
OMOTEXHOJOTHH, a TaKXe METOJOB U OCOOCHHOCTEW YIpaBJIeHUS MPOU3BOIACTBEHHBIMU
IpoLeccaMy MOIY4YEeHHsI pa3IMUHbIX BUJIOB HAHOMATEpUAJIOB.

3agayamMu NPAKTHKHU SBIISIOTCS:

- ¢dopMupoBaHue y oOOydYarOIIMXCSl KOMIETEHLMH, CBS3aHHBIX C LEJIOCTHBIM
MpelcTaBlIeHueM 00 OCHOBHBIX TEXHOJOTHYECKHX Mpoleccax MOMy4yeHUs WHHOBALMOHHON
MPOIYKIIMA HAHOUHIYCTPUU JJI XUMHH, (PapMAIIEBTHKU H OMOTEXHOJIOTHH,

- 03HAKOMJICHHE C HOPMATUBHON JOKYMEHTAIIMH U3/IeTIHI HAHOUHAYCTPUU;

- O03HAKOMJICHHE C OPraHU3alUed U CTPYKTYpOH HNPEANPHUATHH IO IPOU3BOJICTBY
W31 HAHOMHTYCTPUU;

- O3HAKOMJICHHE C HAay4YHBIMH OCHOBAaMU U pErjaMeHTOM TEXHOJOTHYECKUX
IIPOLIECCOB NTPOU3BOICTBA U3ENNI HAHOUHIYCTPHUH;

- O03HAKOMJICHHE C TEXHUYECKUMH CpEACTBAMM JJIsi KOHTPOJIS KauecTBa W3AETUil
HAHOWHYCTPHH;

- O3HAKOMJICHHE C METOJMKaMH IPOBEJEHUSl JIMarHOCTUKU, HCHBITAHUN U
00paboOTKH JaHHBIX B HAHOMH)KEHEPHH;

- pa3BUTHE HABBIKOB CaMOCTOSTEIbHOW pabOThl MpU PEIIEHUH KOHKPETHBIX
HAyYHO-UCCIIEeIOBATeIbCKUX U MHHOBAIIMOHHBIX 33/1a4 B MPO(eCcCHOHATbHON AeSITETbHOCTH;

- 0000111eH1Ee U cHCTEeMaTH3alUs JaHHBIX M0 TPOrpaMMe MPAKTHKH.

Crnioco6 mpoBeieHus IPaKTHKHU: CTAlIMOHAPHASA.

KoHTponb ycmeBaeMOCTHM CTYAEHTOB BEAETCA IO MPHUHITOM B  YHUBEPCUTETE
PEUTUHIOBOU CUCTEME.

Pabouas mporpamMMa npakTUKH MOKET OBITh pealii30BaHa C MPUMEHEHUEM AIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U AJIEKTPOHHOT'O O0YYEHHUs OTHOCTHIO MM YaCTHYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUS ITPAKTUKH

HpOBCI[eHI/IC IMPAKTUKH CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO CJICOAYIOHIUX KOMIIEeTEHIUI H
UHIAMKATOPOB MX JOCTUKEHUS

YHl/lBepca.]Il)Hble KOMIICTCHIMU U HHAUKATOPLI UX JOCTUKCHUS:



HaunmenoBaunue

Kox u HaumenoBanue

Kon n HauMeHoBaHre WHIUKATOPA JOCTHIKEHUS

KaTeropuu VK VK
(rpynner) VK
CucreMHOe U VK-1. Cnocoben VYK-1.1 3Haet MeToaBI MOUCKA, KPUTUUECKOTO
KPUTHYECKOE OCYILIECTBIIATh IIOUCK, aHalM3a ¥ CUHTE3a HH(POPMALUY, TIPUMEHEHUS
MBILLIEHHE KPUTUYECKUH aHAJIM3 U | CUCTEMHOI'0 MOAX0/1a, OCHOBAaHHOI'O HA HAYYHOM
CHHTE3 HH(pOpMalLuH, MHPOBO33PEHUH IIPU PELLICHUU 3a7a4
IPUMEHATh CUCTEMHBIH | TPO(EeCCUOHANBHOM NeSTEIbHOCTH.
MIOAXOJ, ISl PEILICHMS VK-1.3 YMmeer Hax0uTh U KPUTUUECKU
IIOCTaBJIEHHBIX 3a/1a4. aHAJIM3UPOBATh NH(OPMALINIO, HEOOXOIUMYIO AJIs
pelIeHus IOCTaBICHHOM 3a4a4H.
VK-1.5 BnaaeeTt HaBbIKaMU pacCMOTPEHUS
BO3MOXXHBIX BAPUAHTOB PEILICHUS 3aJauH,
OLICHUBAHMsI UX JOCTOUHCTBA U HEJIOCTaTKHU.
Komannas YK-3. Cnocoben YK-3.3 YMmeer B3auMoJIeiiCTBOBATh ¢ APYTUMH
pabora u OCYILECTBIISATh YJIeHaMHU KOMaH/Ibl, B TOM YHCJI€ y4aCTBOBATh B
JUAEPCTBO COLIMAIBHOE oOMeHe UH(popMaIeil, 3SHAHUSIMHU U OTIBITOM.
B3auMOo/IeiicTBHE U
pean30BbIBATh CBOIO
pOJIb B KOMaHJIe.
Kommynukamust | YK-4. Cnocoben YK-4.2 3HaeT OCHOBHBIC IPUEMBI U METOIBI
OCYILECTBIIATH JIENOBYIO | pedeprupOBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI 110
KOMMYHHKAIIHIO B CTENUANTBHOCTH, IPHEMBI pabOTHI C OPUTUHATBHOM
YCTHOW M MMCbMEHHOM | JINTEpaTypoH MO CIeHUaTIbHOCTH.
dopmax Ha VYK-4.4 Ymeer ucnonb30BaTh HHYOPMAIIHOHHO-
roCyJ1apCTBEHHOM KOMMYHHUKAI[MOHHBIE TEXHOJIOI'MHU IIPU TIOUCKE
a3bike Poccuiickoit HE00X0AMMOM HH(POPMALIUHU B TIPOLIECCE PEIICHHS
denepanuu u CTaHJAPTHBIX KOMMYHUKAaTHBHBIX 3a/]ja4 Ha
MHOCTPaHHOM(BIX) roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
A3bIKE(ax). YK-4.9 Braneer 0CHOBHOM MHOSI3BIYHOM
TEPMHUHOJIOTHEN CrienaibHOCTH, OCHOBAMHU
pedepupoBaHMs 1 aHHOTUPOBAHUS JIUTEPATYPHI 10
CHEIHAIbHOCTH.
Camoopranu- YK-6. Cnocoben VK-6.3 YMmeer muiaHupoBaTh U pemiaTth 3a1a4u
3auus u YIPaBJsATh CBOUM COOCTBEHHOT0 NMPO(ECCHOHAIBHOTO U
CaMOpa3BUTHE | BPEMEHEM, JMYHOCTHOTO PA3BUTHUS.
(B TOM uncne BBICTPAaUBaTh U VK-6.4 YMmeeT KpUTHYECKH OIICHUBATh
3/10pOBbE- pean30BbIBAaTh 3¢ (EKTUBHOCTH MCIIOJIB30BaHNS BPEMEHU U
cOepexeHue) TPAeKTOPHIO JPYTUX PECYpPCOB MPU PELIEHUH TOCTaBIEHHbIX
caMOpa3BUTHUS Ha 3ajau.
OCHOBE MPUHIIUTIOB YK-6.6 Bianeer npenocraBaeHHBIMU
00pa30BaHus B TE€UEHUE | BO3MOXKHOCTSAMHU JJISl IPUOOPETEHNs HOBBIX 3HAHHM
BCEU JKU3HM. Y HABBIKOB.
be3onacHocTh YK-8. Cnocoben VK-8.2 3naer xapakrep BO3eicTBUS BPEIHBIX U
KU3HEAESITeNb- | CO3/1aBaTh U OMAaCHBIX ()aKTOPOB Ha YeJIOBEKa U MPUPOIHYIO
HOCTH NOJIEP>)KUBATh B Cpeay, METO/IbI 3alIUThl OT HUX MPUMEHHUTEIBHO K

MTOBCETHEBHOM KU3HU U
B IIpo(heCcCHOHANBEHOM
JeSITeTbHOCTH
0e30MacHbIe YCIOBHS
YKU3HEICATSIIBHOCTH
JUTSL COXpaHEHHSI

cdepe cBoeit mpodeccuoOHaTBEHOM AESITEIIBHOCTH.
YK-8.3 Ymeer obecrieunBaTh 0€30MaCHBIC W/WIH
KOM(DOpPTHBIE YCIIOBHUS TPy/Aa Ha paboueM MecTe, B
TOM YHUCJIE C TIOMOIIBIO CPEACTB 3aIIUTHI.

VK-8.4 YMmeer BBISABIATH U yCTPAHATH TPOOITIEMBL,
CBSI3aHHBIE C HAPYIICHUSIMU TEXHUKHU




HaumenoBanune
KaTeropuu
(rpynner) VK

Kox u HaumenoBanue
YK

Kon n HauMeHoBaHre WHIUKATOPA JOCTHIKEHUS
YK

MPUPOJIHOI cpebl,
oOecrnieueHus
YCTOWYHBOTO Pa3BUTHUSA
00IIIeCTBa, B TOM YHCJIE
IIpU yTpo3e U
BO3HUKHOBEHUHU
Ype3BbIYANHBIX
CUTYyalHil U BOCHHBIX
KOH()JIUKTOB.

0€30MMacHOCTH Ha pabovYeM MeCTe PUMEHUTEIBHO
K chepe cBoelt mpodhecCHOHATBLHOM e TEIIEHOCTH.




HpO(l)e(!CHOHa.]'ILHBIe KOMNETCHUMH M MHAMKATOPHI UX JTOCTHKCHUS

OcHoBaHue
3anaga OOBbeKT umm .
. Kon n Kon n HanmeHoBaHue (mpoeccroHaNbHBIN
npo¢eCCHOHATBHON o0JacThb
HauMmeHoBauue [1K uHauKaropa goctuxenus 11K CTaHJapT, aHAJIU3 OIbITA)
NEeSATEeIbHOCTH 3HAHUS
O0600uIeHHBIEe TPYIOBBIE PYHKIIUU
Tun 3aga4 npogecCHOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIe0BATEIbCKU I
— MIPOBEJICHUE — OCHOBHbBIE I1K-1. Criocoben [IK-1.1. 3HaeT OCHOBHBIEC OHSATHS, [TpodeccuonanbHbli cTaHIAPT
WH(POPMAITMOHHOTO Pa3HOBUAHOCTH UCTIOJIB30BaTh METOJIMKU | ONpEeAeTICHHs, KiIacCupUKaIiH, 26.006 «Crienuanuct o
MOKCKA 10 HAaHOMATEPHUAJIOB; KOMIUIEKCHOTO aHAJIM3a WCIOJIb3YEMble B HAHOMH)KEHEPUHU pa3paboTke
OTJIETTbHBIM O0OBEKTaM | — METO/IbI CTPYKTYPBI U CBOMCTB [1IK-1.2. 3naeT ocHOBHBIE HAaHOCTPYKTYPHUPOBAHHBIX
UCCIIeTOBaHUM UCCIIETIOBaHUM, HaHOCTPYKTYPHUPOBAHHBIX | XapaKTEPUCTUKU HAHOMATEPUAJIOB U | KOMIIO3UIIMOHHBIX MaTepHaIIOBy,
MIPUMEHUTEIBHO K WCIIBITAaHUH, MaTepHayioB s HaHOCTPYKTYP, METOJIBI UX YTBEP>KICHHBIN MMPUKA30M
PELICHUIO JUArHOCTUKH U UCIIBITAaHUI WCCJICTIOBAHMS U TUATHOCTHKHU MunucrepcTBa Tpyia u
MOCTABJICHHBIX 33J1a4; | KOHTPOJIA KAYECTBA | MHHOBAMOHHOM I1K-1.3. 3HaeT OCHOBHBIE THUIIBI COLMAIIBHOM 3auThl Poccuiickon
— y4acTue B COCTaBe HaHOMAaTEePHUaJIoB, MPOYKLIUH AHATTMTUYECKOTO 000PYI0BaHUS, ®enepanuu ot 08.09.2015 Ne
KOJIJICKTHBA B moyrypabpuKaTos, HAaHOUHYCTPHUH. UCIIOJIB3YEMOTO IIPU padoTe ¢ 604n. O600111eHHAs TPYIOBas

BBIIIOJIHEHUHU
HAaYYHBIX
HCCIICIOBAHUMH,
BBITIOJIHCHHE
JKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM
TUIIOBBIX METOJIMK C
COCTaBJICHHEM
METOINK
MPOBEJICHHBIX
HCCIIeAOBaHUIA,
MPOBEJICHNE
HUCIIBITAaHUH,
JTHArHOCTUKH U
KOHTPOJIA KAYECTBA
HAaHOMAaTEPHUaJIOB,

3aroTOBOK JcTajei
¥ U3JIeTNi Ha X
OCHOBE;

— HAaHOMATEePHAJIBI
1 HAaHOTEXHOJIOTU U
JUIST XUMUH,
(bapManeBTUKH U
OHMOTEXHOJIOTHH

HaHOMaTCpHaJIlaMn

[IK-1.4. Ymeer rpaMmoTHO
00OCHOBBIBaTh crieupuIecKre
CBOWCTBa HAHOOOBEKTOB, TPABUIILHO
BBIOMPATH METOIUKH UCCIIETOBAHHMS
UX CTPYKTYpBI M CBOMCTB

[IK-1.5. Ymeer ananu3upoBaTh
BO3MOKHOCTH NPUMEHEHHS] METO/IOB
JMAarHOCTHKY JUTSl UCCIIEIOBAHMS
CBOWCTB HAHOOOBEKTOB U
o0OpalaThIBaTh pe3yJbTaThl
HKCHEPUMEHTAIBHBIX UCCIIETIOBAaHUN
B HAHOMH)KEHEPUH

I1K-1.6. Bnaneet HaBbIKamMu BBIOOpa
CPEACTB U3MEPEHUU ISl OLICHKHU
rapaMeTpoOB HAHOMATEPUATIOB

¢bynkuus A: JlabopaTopHo-
AHATTMTHYECKOE CONPOBOXKICHUE
pa3paboTKu
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIOB.
A/01.6. BoinosnHeHue pabort 1o
MOUCKY SKOHOMHUYHBIX U

3¢ (HEeKTUBHBIX METO/I0B
MPOM3BOJICTBA
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTE€PUAJIOB C
3aJJaHHBIMH CBOWCTBaMH (YPOBEHb
KB UKy — 6)

[TpodeccrnonanbHbIi cTaHAAPT
40.044 «Crienpanuct o Hay4yHo-




nosrygabpuKaros,
3aroTOBOK JETaled 1
W3IEIUN Ha UX
OCHOBE

IIK-1.7. Bnageet HaBbIKAMHM ITOMCKA,
aHaJIM3a U CHCTEMAaTU3alllni
nHpOopMaMy B 00JIaCTH
HaHOWHXEHEPUHU

TEXHUYECKUM Pa3paboTKaM U
UCIBITAaHUSAM MTOJUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX
IJICHOK», YTBEP>KICHHBIN
prKa3oM MHUHHCTEPCTBA TPyIa U
COLIMAJIBHOM 3aIuTEl Poccuiickon
®enepanuu ot 10.07.2014 No
447u. O600mIEHHAs TPYIOBas
¢yHkus B: DkcniepuMeHTalIbHO-
METOJIMYECKOE COMPOBOKICHHE
HAYYHO-TEXHHYECKON pa3paboTKu
Y UCTIBITAHUI HOBBIX MOJUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX IUICHOK.
B/02.6. CocraBnenue
crienpuKaul HOBBIX
MOJIMMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX TUICHOK
(ypoBenb kBanudukanuu — 6)

[TpodeccrnonanbHbI cTaHAApT
40.104 «Crienuanuct no
MU3MEPEHUIO TapaMeTPOB U
Moau(pUKAIIUU CBONCTB
HAaHOMATEpPHAJIOB U
HAHOCTPYKTYpP», YTBEPKACHHBIN
puKa3oM MuHHCTEPCTBA TpyAa U
COLMAIbHON 3auThl Poccuiickon
®enepaunu ot 08.09.2015 Ne
6111. O60061IeHHas TpyAOBas
¢ynkuus C: CoBeplIeHCTBOBaHUE
IIPOLIECCOB U3MEPEHUI
napaMeTpoB U MOAM(UKALIUU




CBOMCTB HAHOMAaTEpPHUaJIOB U
HaHocTpyktyp. C/02.6.
MonaepHu3anus CylecTBYOIIUX U
BHEJJPEHHE HOBBIX MPOIIECCOB U
00opynoBaHus 11T MOAU(PUKAITTN
CBOIICTB HAHOMATEPUAJIOB U

HAHOCTPYKTYp (YpOBEHB
KBaau(uKanuu — 6)

— MPOBE/ICHUE
UH(OPMALIMOHHOTO
MIOMCKA 110

OTACIBbHBIM 00BeKTaM

HCCIICTOBAHUM
MPUMEHUTEIBHO K
PELIECHHIO
IMOCTABIICHHBIX 3a7a4;
— y4acTHe B COCTaBE
KOJIJICKTHBA B
BBITIOJIHCHUHU
Hay4HbIX
HCCIICIOBAHMIA,
BBIIIOJIHEHHE
3KCIEPUMEHTOB C
HCIIOJIb30BaHUEM
THUIIOBBIX METOJIHK C
COCTaBJIICHHEM
METOINK
MPOBEICHHBIX
HCCIICIOBAHMIA,
MPOBEJICHUE
HCIIBITAaHUH,
JUArHOCTUKU U

— METOJbI
HCCIICIOBAHUM,
HCIIBITAaHUMH,
TUArHOCTUKH U
KOHTPOJIS KaueCcTBa
HaHOMAaTepPHaJIOB,
moyrypabpuKaTos,
3ar0OTOBOK JeTalIei
W U3JeUi Ha UX
OCHOBE;

— HaHOMAaTEePHAJIbI
1 HAaHOTEXHOJIOTUU
JUIST XUMUH,
(bapManeBTUKH U
OHMOTEXHOJIOTHH

[1K-2. Bnageer ocHOBaMu
(byHIaMEHTAIbHBIX
3HAHUU
€CTECTBCHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX
JMCIIUATUIHH,
COMPSIKEHHBIX C
001aCcTMHU IPUMECHEHUS
HAHOWHKEHEPUU
COTJIACHO pean3yeMoMy
MPOQUITIO TTOATOTOBKH
(bnoMeTUIMHCKUE U
(dapmalieBTUYECKHE
TEXHOJIOTHH), U CITOCOOCH
WX HCITOJIE30BATh B
npodeccuoHaNbHOM
JIESITIIBHOCTH

[1IK-2.1. 3HaeT TUTIOBBIE MPOIECCH U
anmnapathl, UCIIOJIb3yeMble B 001acTU
XAMHYECKHUX, OMOMEIUIINHCKUX U
(hapMaIeBTHUECKUX TEXHOJIOTHH,
Hay4HbIC OCHOBBI YIIPaBICHUS
rporeccaMmu

[1IK-2.2. Ymeer npoBOAUTD
9KCHEPUMEHTAIbHbBIE UCCIICOBAHUS,
aHaJM3UPOBATh U 00padaThIBATh
pe3yabTaThl SKCIEPUMEHTOB

1IK-2.3. Bnageetr MeToauKaMHu
pacyeTra OCHOBHBIX TEXHOJIOTHYECKUX
MmoKasaTelieii XHMMHYICCKHX,
(hapmalleBTUUECKUX U
OMOTEXHOJIOTHYECKUX MPOIECCOB

[TpodeccnonanbHbIi cTaHAAPT
26.006 «Crenuanuct o
pa3zpaboTke
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITOHHBIX MaTEPUAIOBY,
YTBEPKACHHBIN MPUKA30M
MununcrepcTBa Tpyaa u
COLIMAIBHOM 3aluTEl PocCcuiickoi
®enepaunn ot 08.09.2015 Ne
604n. O60011IeHHAs TPYAOBAs
¢ynkus A: JJabopatopHo-
AHATUTUYECKOE COTPOBOXKIACHHE
pa3paboTKu
HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUAJIOB.
A/01.6. Brimonnenue paboT 1o
MTOWCKY SKOHOMHYHBIX U

3¢ (HEeKTUBHBIX METO/IOB
MIPOU3BOJICTBA
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITHOHHBIX MaTEPHUAJIOB C
3aJJaHHBIMU CBOICTBaMH (YpOBEHB
kBanupuKamu — 6)




KOHTPOJIS KauecTBa
HaHOMaTEPHUAJIOB,
nosrygabpuKaros,
3aroTOBOK JETaled 1
W3IEIUN Ha UX
OCHOBE

[TpodeccnonanbHbIi cTaHAAPT
40.044 «Crneuuaiauct 1o Hay4Ho-
TEXHUYECKUM Pa3paboTKaM U
UCIBITAaHUSAM MTOJUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX
IJICHOK», YTBEP>KICHHBIN
prKa3oM MHUHHCTEPCTBA TPyIa U
COLIMAIBHOM 3aIuTEl Poccuiickoi
®enepanuu ot 10.07.2014 Neo
4471. O6oO0IeHHas TPYa0Bast
¢yHkus B: DkcniepuMeHTalIbHO-
METOJIMYECKOE COMPOBOKICHUE
HAYYHO-TEXHHYECKON pa3paboTKu
Y UCTIBITAHUI HOBBIX MOJUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX IUICHOK.
B/02.6. CocraBnenue
crienpuKaul HOBBIX
MOJIMMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX TUICHOK
(ypoBenb kBanudukanuu — 6)

[TpodeccrnonanbHbIi cTaHAApT
40.104 «Crienuanuct no
WU3MEPEHUIO TapaMeTPOB U
MoAu(UKAIIUU CBONCTB
HAaHOMATEpPHAJIOB U
HAaHOCTPYKTYpP», YTBEPKACHHBIN
npuKazoM MuHHCTEpCTBA TpyAa U
COILIMAIBHOM 3amuTEl Poccuiickoi
®enepaunu ot 08.09.2015 Ne
6111. O600611eHHas TpyAOBas
¢ynkuus C: CoBeplIeHCTBOBAHUE




IIPOLIECCOB U3MEPEHUN
apaMeTpoB U MOAU(PUKAIIIN
CBOMCTB HAHOMAaTEpPHUAJIOB U
HaHocTpyktyp. C/02.6.
MoaepHu3anus CylecTBYOIINX U
BHEJIPEHUE HOBBIX ITPOLIECCOB U
00opynoBaHus 1T MOAU(PUKAITTN
CBOMCTB HAHOMAaTEpPHUaJOB U

HAHOCTPYKTYp (YpOBEHb
KBaau(uKanuy — 6)

— MIPOBEJICHUE
HH(pOPMAITMOHHOTO
IIOMCKA 110
OTAEJIbHBIM 00BEKTaM
HCCIICIOBAaHNI
MPUMEHUTEIBHO K
PELIECHHIO
MOCTaBJICHHBIX 3a]1a4;
— y4acTHe B COCTABE

— METOJbI
HCCIICIOBAHUM,
HCIIBITAaHUMH,
JMAarHOCTUKH U
KOHTPOJIA Ka4eCTBa
HaHOMAaTEePHUaJIoB,
moyrypabpuKarTos,
3ar0TOBOK JeTallei
W U3JeIUil Ha UX

ITK-3. Criocoben
IPUMEHSTh METOJIbI
MaTeMaTH4eCKOro
MOJICJTUPOBAHUS U
00pabOTKN JAaHHBIX JJIS
U3yUYCHHUS,
POTHO3UPOBAHHUS,
pacyeToB CTPYKTYPHI,
CBOMCTB U IIPOLIECCOB

[IK-3.2. YMmeer ucnosnp3oBaTh
METO]Ibl MAaTEMaTH4YECKOIO
MOACIIMPOBAHUSA TJI U3YUCHUS,
IIPOrHO3UPOBAHUS, PaCU€TOB
CTPYKTYPBI, CBOMCTB U IIPOLIECCOB
IIOJIy4€HUsI HAHOMATEPHAJIOB

TIK-3.3. Bnageet HaBBIKaMU
COCTAaBJIEHUS MATEMATUYECKOT'O

[TpodeccronanbHbIi cTaHAAPT
26.006 «Crenuanuct mo
pa3zpaboTke
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUATIOBY,
YTBEPKICHHBINA MPUKAZOM
MununcrepcTBa Tpyaa u
COIMATBLHOM 3a1uThl Poccuiickoi
®enepaunn ot 08.09.2015 Ne

KOJIJIEKTUBA B OCHOBE; MOJTy4YEeHUS onucanus 00beKTOB HanoumkeHepun | 604H. O600ImEeHHas TpynoBas
BBITIOJTHCHUH — HAaHOMATEepHaJIbl | HAHOMAaTePHUAJIOB B 00JIaCTH XUMUYECKUX, ¢bynakuus A: JlaGoparopHo-
Hay4HbIX Y HAHOTEXHOJIOTUH OMOMEIUIIMHCKUX U aHAJIMTUYECKOE COMTPOBOKICHUE
HCCIICIOBAHNH, 1A XUMHH, @apMaHeBTI/IIIeCKI/IX TEXHOJIOTUN pa3pa60TKI/I

BBITIOJIHEHUE (dhapMaleBTUKH U HaHOCTPYKTYPUPOBAHHBIX
AKCTIIEPUMEHTOB C OMOTEXHOJIOTHHI KOMITO3HUITHOHHBIX MaTEPHUAJIOB.
HCIIOJIb30BAHUEM A/01.6. Brimonnenue pabort 1o
TUTIOBBIX METOJIUK C MMOUCKY DKOHOMHUYHBIX U
COCTaBJICHHEM 3¢ (HEeKTUBHBIX METO/IOB
METOIUK MIPOM3BOJICTBA

MIPOBEACHHBIX HaHOCTPYKTYPUPOBAHHBIX
HCCTIEIOBaHUH, KOMITO3HUITHOHHBIX MaTEPUATIOB C
MIPOBEACHUE 3aJJaHHBIMU CBOICTBaMH (YPOBEHB




HUCIIBITAaHUH,
JUarHOCTUKHU U
KOHTPOJISI Ka4ecTBa
HaHOMaTepPHAaJIOB,
nosryabpuKarTos,
3aroTOBOK JCTajch 1
U3ICIUN Ha UX
OCHOBE

KBaJMpuKanuu — 6)

[TpodeccnonanbHbIi cTaHAAPT
40.044 «Crnenuaiauct 1o Hay4Ho-
TEXHUYECKUM Pa3paboTKaM U
UCIBITAHUSAM MOJUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX
IUICHOK», YTBEP>KICHHBIN
MpUKa30M MHUHHCTEPCTBA TPYAA U
COLIMAJIbHOM 3aluTEl POoCcCUcKO
®enepanuu ot 10.07.2014 Neo
4471. O6oO0IeHHAas TPY0Bast
¢yHkus B: DkcniepumMeHTalIbHO-
METOJIMYECKOE COMPOBOKICHHE
HAYYHO-TEXHHUYECKOU pa3paboTKu
Y UCTIBITAHUI HOBBIX MOJUMEPHBIX
HAHOCTPYKTYPHPOBAHHBIX IUICHOK.
B/02.6. CocraBnenue
crienuuKanul HOBBIX
MOJIMMEPHBIX
HAHOCTPYKTYPHUPOBAHHBIX TUICHOK
(ypoBenb kBanudukanuu — 6)

[TpodeccnonanbHbIi cTaHAApT
40.104 «Crienuanuct 1o
M3MEPEHHIO TapAMETPOB U
Moau(UKAIIUU CBONCTB
HAaHOMAaTEpPHAJIOB U
HaHOCTPYKTYP», YTBEPKICHHBIN
MpuKa3oM MUHHCTEPCTBA TPYAa U
COILIMAIBHOM 3aIuTEl Poccuiickoi
Denepaunu ot 08.09.2015 Ne




611n. OGo0mmenHas TpyaoBas
¢bynakuust C: CoBepieHCTBOBAHHE
IIPOLIECCOB U3MEPEHUN
napaMeTpoB U Moau(UKaIu
CBOMCTB HAHOMAaTEpPHUAJIOB U
HaHocTpyktyp. C/02.6.
MonaepHu3anus CylecTBYOIINUX U
BHEJJPEHHE HOBBIX MPOIIECCOB U
000pyHoBaHUs TSI MOAH(PUKAITIN
CBOIICTB HAHOMATEPUAJIOB U

HAHOCTPYKTYp (YpOBEHb
KBaJaH(puKanuu — 6)




B pe3ynbraTe mpoxok1eHusl IpakKTUKHU CTYACHT OakanaBpuaTa JIOJIKEH:

3nameo:

— TEXHOJIOTUYECKUE TMPOIECCHl M OCHOBHOE TEXHOJOTMYECKOe O0OpyI0BaHHE,
UCIIOJIb3YEMOE B ITPOU3BOJICTBE HAHOMATEPHAJIOB JIJIsl XUMHUHU, (PapMalleBTUKN U OMOTEXHOJIOTHH,

— OCHOBHBIC TPHUHIUIIBI, METOABI U (OPMbI KOHTPOJISI TEXHOJIOIHMYECKOTO Ipolecca H
KauecTBa MPOAYKIIUU;

— OCHOBHBIC HOPMATHUBHBIC JOKYMEHTBI IIO
MPOIYKIMH MPEATNPUSTHN HAHOUHIYCTPUH;

— MpaBHjIa TEXHUKH 0€30IaCHOCTH M MPOU3BOJICTBEHHOW CAaHUTAPUH; OPraHU3allMOHH YO

CTaHJapTH3aUU U  CcepTUUKAIUN

CTPYKTYPY NPEITPUSATHUSL.
Ymemn:
— IPOBOJIUTh  AaHAJIM3 MPOLIECCOB IMPOU3BOJCTBA HAHOMATEPHAIOB I  XHUMHH,

(bapMaHeBTI/IKI/I u 6I/IOT€XHOHOFI/II/I, TECXHOJIOTHYECKOT'O O60py,I[OBaHI/IH JJIs1 OCYIICCTBIICHHUSA 3THUX
nmponeccoB, TCXHOJIOTUYCCKUX CUCTEM B HAHOMHIAYCTPUHU KakK 00BEKTOB MOZACIINPOBAHUA,
IMPOCKTUPOBAHMWA, OIITUMU3ALIUN U YIIPABJIICHUA

— NIPUMCHATH Ha MPAKTUKC TCOPCTUUCCKUC 3HAHHA B obractu METOA0B JUMAarHOCTHUKH H

HUCIIbITaHUA HaHOMAaTCpuaJlioB, HaHOMCTPOJIOI'HUH, MaTEMaTHYCCKOI'O MOJCIUPOBaHUSA
HAHOIIPOUCCCOB U IIP.;
— AHAJIM3HUPOBATh  TCXHHUYCCKYHO  JOKYMCHTAIWIO, PCAJIMU30BLIBATL Ha  IIPAKTHKC

TpeOOBaHUSI HOPMATHBHOW JOKYMEHTAIMHM B OOJIACTH CO3JaHMS HAHOMATEPHUAJIOB JUISI XUMUH,
(dapmMareBTUKU U OMOTEXHOJOTHH.

Braoemn:

— METOJJaMH  TI0JJ00pa TEXHOJIOTUYECKOTO O0OpYJIOBaHUs, METOJAMHU YIPABICHUS
TEXHOJOTHYCCKHUMH TIPOIECCAMH W BBIOOpA MPOTPaMMHO-ANIAPATHBIX CPEACTB KOHTPOJSI U
yIIpaBJICHUS] TEXHOJIOTMYECKUMHU TIPOIIECCAMH;

— METOJaMH IPOBEJICHUS BBIYUCIUTEIBHBIX OJKCIICPUMEHTOB  C
CTaHJAPTHOTO U CIICIHATTU3UPOBAHHOTO IIPOTPAMMHOI0 00CCIICUCHUS;

— CIIOCOOHOCTBI0O M TOTOBHOCTBIO  OCYIIECTBJISATH TEXHOJOTHYECKHA TIPOIECC B
COOTBETCTBHUH C PETJIaMEHTOM.

HUCIIOJIB30BaAHNEM

3. OFbEM ITPAKTHUKHW U BUJIbl YYEBHOM PABOTHI

[Ipaktuka mpoBomutcs B 6 cemectpe. KOHTpOiIb OCBOEHHs CTYACHTAaMH MaTepHuala
IIPAKTUKHU OCYILECTBIISAETCS IIyTEM IPOBEACHUS 3aUeTa C OLICHKOM.

Bup yueOHoii padoThl Obnem npakTikn
3E Akaa. 4. | Actp.u.
Oo0mas TPyA0eMKOCTh MPAKTUKH 3 108 81
CamocrosiTeibHas padora 3 108 81
B TOM 4mncJje B (popMe NPaKTHYECKOI MOATOTOBKH: 3 108 81
KoHTakTHas camocTosITelIbHas paboTa 0,4 0,3
CaMocCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHUI U 3 1076 807
HaBBIKOB M0 TPOrpaMMe MPAKTUKU ’ ’
Bua MTOroBoro KOHTpoJIs: 3a4éT ¢ oLeHKoM




4. COAEP)KAHUE ITPAKTUKHU

4.1. Pa3nenbl NPaKTHKH

CamocrosiTenbHas
Paznensr HanmeHnoBaHue pa3iena npakTUKA
paboTa, 4acoB
O3HaKOMJICHUE C TEXHOJIOTHEH MMPOU3BOJICTBA U MECTOM
Pasnen 1 36

HpOHSBOI{CTBCHHOﬁ ITPAKTHKH.

[TpakTHueckoe N3yuyeHne TEXHOIOITMUECKUX MPOLIECCOB U
METO/I0B UX KOHTPOJIS HA MPEANPUITUAX

Paznen 2 HAaHOUHIYCTPUU HA OCHOBE U3yUYEHUs TEXHOJIOIMYECKUX o4
pEeriaMeHTOB IPOU3BOJICTB. BhInonHeHne
MHAMBUAYAJILHOTO 3aJaHMUsl.

Pazgen 3 CucrtemaTu3anus MaTepuasa, oJroToBKa OT4eTa. 18

Bcero uacos 108

4.2 Coneprxanue pa3iejioB NPaKTUKHU

Paznen 1. O3HakomileHHe ¢ TeXHOJIOTMeill NPOM3BOACTBA W MeCTOM
NMPOU3BOJACTBEHHOH NMPAKTUKH.

O3HaKOMJIEHHE C TEXHOJIOTHEH MPOM3BOJCTBA OCYIIECTBIISIETCS B BMJIE SKCKYpPCHIl Ha
npeanpusaTus (OpraHu3alli) COOTBETCTBYIOIIErO Npoduis, a TakkKe IyTeM M3YydeHus
TEXHOJIOTUYECKUX M TEXHUYECKUX JIOKYMEHTOB, IMPEAOCTABISIEMBIX OpPraHU3alHUIMU — MECTAMH
IPOM3BOJICTBEHHOM npakTuku. [Tpu nmocemenun npennpuarus (OpraHu3aluy) U O3HAKOMIIEHUS
C JESTEeNbHOCTbI0 OO0BEKTa HCCIeOoBaHUS OOydaroluics JOJDKeH coOpaTh Marepual,
HEOOXOAUMBIH 715 TOATOTOBKHU OTYETA I10 MPAKTHKE.

OTuer 1o MpakTUKE BKIIIOYAET:

— UCTOPUYECKYIO CIIPABKY O MPEAIPUATHH;

— HOMEHKJIATypy BBIITYCKaeMOW MPOAYKIIUH;

— BHJIbI 1 HOPMBI pacxo/ia ChIpbeBbIX MaTEPUAIIOB;

— OIKMCaHUE OCHOBHBIX TEXHOJOTUYECKUX MTPOLIECCOB MPOU3BO/ICTBA;

— METO/Ibl KOHTPOJISI TEXHOJIOTHYECKHUX ITapaMeTpOB MPOLIECCOB;

— MEPOMIPHUATUSL TI0 YCTPAHEHHWIO OTKIIOHEHWH (HapyIIeHWH) pPEXHMHBIX ITapaMeTpoB
paboThl 060PYIOBaHMS U TEXHOJIOTMYECKHUX MPOLIECCOB;

— METO/Ibl OE€3011aCHOTO BEIEHUS TEXHOJIOTMUYECKHUX IPOIIECCOB;

— XapaKTepUCTUKU MCTOUYHUKOB BBIOPOCOB, COpPOCOB U 0Opa30BaHUs OTXOAOB Ha
NPEANPUITHH;

— METO/Ibl ¥ CPE/ICTBA 3aILUTHI OT BPEIHBIX HETaTUBHBIX (DAaKTOPOB HA MPEANPHUITUY;

— ONMCAaHNE CPEJICTB aBTOMATH3AIMH U YIPABJICHUS TPOU3BOJICTBOM U XapaKTEPUCTUKU
TEXHUYECKUX U JP.

Paznen 2. IlpakTuyeckoe HM3y4eHHe TEXHOJIOTHYECKMX IPOLECCOB M MeTOHAOB MX
KOHTPOJISI HA MNPEANPUATHAX HAHOMHAYCTPHM HA OCHOBE M3YYeHHUs TEXHOJOIrMYeCKHX
perJiaMeHTOB NPOU3BOACTB. BeInoiHeHHe HHAMBUAYAJIBHOIO 3aIaHNUS.

[IpakTHueckoe OCBOEHME TEXHOJIOTMYECKHX MPOLECCOB HAa KOHKPETHOM MpPEANPHUITHH
00yYaromuicss OCYIIECTBISIET B COOTBETCTBHM C HMHIUBUAYaJbHBIM 3a/laHUEM IO MPAKTHKE,
KOTOPO€ BKJIFOYAET:

— U3Y4YCHHUE aCCOPTUMEHTA BBIITYCKa€MOM IIPOIYKLIMH, UX BUIOB U MapOK;

—T1peboBanus ['OCT P wu gpyroil HOpMaTMBHOW JOKYMEHTallMM K KayecTBY
BBIITYCKa€MOM IIPOYKIIUH;

— U3Y4YE€HHUE CBIPHEBBIX MAaTEPHUAIIOB U METOJIOB BXOJHOTO KOHTPOJIS KaYeCTBA;




— METOJIbl M METOJMKHU IPOBEACHUS MCIBITAHUM M KOHTPOJII KadyecTBa MPOAYKLIUH U
Pa3IMYHBIX BUJIOB €€ OIIACHOCTEH;

— U3y4EHHUE MapaMeTpOB TEXHOJIOTHUECKOTO MPOoIecca, PelyCMOTPEHHBIX B PErJIaMEHTe,
Y METOJIOB €0 KOHTPOJIS;

— oipo0HOE ONMCAHUE BHUJA U TUMA 000PYAOBaHUS JAJs OCYLIECTBICHHUSI KOHKPETHOIO
TEXHOJIOTMYECKOI0 IIPOLECCa;

— HU3y4eHHE METOJOB KOHTPOJIsS M JMAarHOCTUKM HEHUCHpPaBHOCTEH U  OTKa30B
000pyI0BaHUs, KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB U AP.;

— JleficTBUs OOCIIY’>KHBAIOLIET0 MEpCOHala IpPHU 4Ype3BbIYAMHBIX CHTyallUsX Ha OCHOBE
W3YYEHHUS TEXHOJIIOTMUYECKUX PETJIaMEHTOB U IIJIAHOB JIOKAJIM3ALMK M JUKBUJALUU aBAPUHHBIX
CUTYAalLIHil;

— U3y4eHue (YHKIMOHAIBHBIX BO3MOXKHOCTEH CHEIMAIM3UPOBAHHOTO IPOrPAMMHOIO
olecrieyeHus s pelleHus] 3ajad MOJAEIMPOBAHUSA, ONTUMHU3ALMUM, NPOCKTUPOBAHUS U
yIpaBJIEHUS] HAHOIPOIECCAMH W HAHOCHUCTEMaMU U TNPHOOPETEHHE IMPAKTUYECKHX HABBIKOB
paboThI C UCTIOJIB30BAHUEM OJIHOTO MIJIM HECKOJIBKUX IPOrPAMMHBIX CPE/ICTB.

[Ipu BBINONHEHUH WHAMBUIYAIBHOTO 3a/laHUS CTYIEHT JOJDKEH cOOpaTh MaTepHajbl MO
CTPYKTYp€ NPEeANpHUITHS, METOJaM YIIpaBJIEHUs], CUCTEMe CObITa TOTOBOM IPOAYKIMH, METOJIaM
KOHTPOJISI U YIPaBJICHUS KAyeCTBOM OKpY)KAIOIIEH cpeabl Ha MNPEANpUATUH, BO3MOXKHBIM
TEXHOJIOTUYECKUM HAPYLICHUSAM U OTKJIOHEHUSAM U Jp.

Paznen 3. CucremaTu3anus MaTepualia, NoAroToBKa oT4yera.

OO6oOuienne M cucreMaTH3alys JaHHBIX IO CTPYKTYpEe, TEXHOJIOTMH IPOU3BOCTBA,
IPUMEHSIEMOMY 000pYI0BAaHUIO, BHIITYCKAEMOM MPEANPUATHEM IPOAYKLIUH, METOIaM U popMam
KOHTpOJIs npoAykuuu. [lorck u cOOp HeIOCTAIOMMX JaHHBIX JJIS pacueTOB C MCIOJIb30BaHUEM
CHEeHUAIN3UPOBAHHOIO IporpaMMHOro ooecrneueHus. [loaroroBka M HamucaHue oTyeTa IO
npaktuke. [loaroroBka 1 HanMcaHue OTYETa 110 BBIIOIHEHUIO UHIMBUAYAIBHOTO 33 JaHUS.

3aKperyieHue TEOPETUUECKUX 3HAaHUM, IMOJYyYEHHBIX OOydYarolMMUCS IpPH HU3YyUYEHUU
nporpaMMsl OakajiaBpuara.

Pa3BuTre y o0yuaroniuxcs HaBbIKOB HAyYHO-UCCIIEI0BATENbCKOM 1€ATEIbHOCTH.

5. COOTBETCTBHE COJAEPKAHUS TPEBOBAHUSM K PE3YJIbTATAM

OCBOEHUA ITPAKTUKH
Paznensl
Ne B pe3ynbrate mpoxoxaeHus MPAKTHKU CTYACHT JOJKCH 1 ‘ 2 I 3
3name:

TEXHOJIOTUYECKHE MPOLIECCH 1 OCHOBHOE TEXHOJIOIMUYECKOe 000pYI0BaHUE,
1 | ucnonme3zyemoe B MpoM3BOJICTBE HAHOMATEPHAIOB JUISI XUMHUH, papMalleBTUKA U | + | + | +
OMOTEXHOJIOTHH

2 OCHOBHBIC ITPUHIUIIBI, METOAbI 1 q)OpMBI KOHTPOJII TEXHOJOTHUYCCKOT'O

Mpoliecca U KauecTBa MPOAYKITUU *
3 | OCHOBHBIE HOPMATHBHBIE IOKYMEHTHI TO CTAH/IAPTH3AIMH 1 cepTuduKaIm + 1+
MPOIYKIIUH NPEITPHUATUN HAHOMHTYCTPHHI
4 | IPABUJIA TEXHUKH 0€30MacHOCTH U MPOU3BOJICTBEHHON CaHUTAPHH; + 1+
OpPraHU3aIMOHHYIO CTPYKTYPY NPEINPUSATHUS
Ymemo:
MIPOBOJIUTH aHAJIU3 MPOIIECCOB MPOU3BO/ICTBA HAHOMATEPHAJIOB JIJISI XUMUH,
5 (dbapMaieBTUKN U OMOTEXHOJIOTHH, TEXHOJIOTHYECKOTO 000PYA0BaHUS IS + 1+

OCYIICCTBJICHHUA 3TUX IMMPOLECCOB, TEXHOJOTHUYCCKUX CUCTEM B HAHOUHAYCTPHUU
KaK 00bEKTOB MOACIINPOBAHUSA, TPOCKTUPOBAHNA, OIITUMHU3AINU U YIIPABJICHUS

6 | mprMeHSTh Ha IPAKTHKE TEOPETHIECKHIE 3HAHKSI B 00IACTH METOJIOB +




Paznensl

Ne B pe3ynbrare npoxoxaeHus NPakTHUKU CTYACHT JOJKEH 11213
JUArHOCTUKY M UCIIBITAHUSI HAHOMAaTEpUaIOB, HAHOMETPOJIOTHH,
MaTEeMaTHYECKOro MOJIEIMPOBAHHUS HAHOMPOLIECCOB U TIP.
aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, PEaTM30BbIBATh Ha MIPAKTHKE
7 | TpebOBaHMsI HOPMATUBHOW JIOKYMEHTAIIMU B 00JIaCTH CO3JIaHHUs +
HaHOMAaTepHAaJIOB [yl XUMUH, (papMaLleBTUKU 1 OMOTEXHOJIOTHH
Braoemy:
METOAaMU NoA00pa TEXHOIOIMYECKOI0 000PY0BaHUs, METOJaMH YIIPaBJICHUS
8 | TeXHOIOTHYECKHMH MPOIECCAMHU U BHIOOPA IPOrPAMMHO-AIIAPATHBIX CPEICTB +
KOHTPOJISl U YIIPABJIEHHSI TEXHOJIOTHYECKUMU MPOLIECCAMU
g | METONaMU NPOBE/ICHNs BHIYHCITUTENBHBIX IKCIIEPUMEHTOB C HCTIONB30BAHHEM +
CTaHIapTHOI0 U CHELMAIU3UPOBAHHOIO IPOIPaMMHOr0 00ecreueHus
10 CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIISATH TEXHOJIOTUUYECKUH MPOLIECC B +
COOTBETCTBUH C PErVIAMEHTOM
B pe3ynbrare npoxoxaeHus NPaKTUKU CTYACHT JOJDKEH IPUOOPECTH CIIEAYIOINe
YHUBEpCaJbHbIE U 00IIENPO(heCCHOHAIbHBIE KOMIIETCHIIMU U UHIAUKATOPbI UX JTIOCTUKEHUS:
Kon n HauMeHOBaHMe HHANKATOPA AOCTUKEHHSA
Kon u HanmenoBanue YK
YK
VYK-1. Criocoben YK-1.1 3HaeT MeTo/Ibl TOMCKA, KPUTHYECKOTO
OCYILIECTBIISATH IIOUCK, aHayM3a ¥ CHHTE3a WH(POPMALIUU, IPUMEHEHUS
KPUTUYECKUI aHAIIU3 U CHUCTEMHOI0 I0JIX0/1a, OCHOBAaHHOI'O HAa HayyHOM | + | + | +
CHHTE3 HH(pOpMaINH, MHUPOBO33PEHUU IIPU PELLIEHUU 3a7a4
OPUMEHSTh CUCTEMHBIN npodecCHOHATIBHON 1 TEIbHOCTH
11 | moaxon aJis pereHus VYK-1.3 YmeeT HaX0auTh U KPUTHUECKU
IIOCTaBJICHHBIX 3a]1a4 aHaAJIM3UPOBaTh UH(OPMALIHIO, HEOOXOAUMYIO + 1+ |+
JUIsl peIIeHUs TOCTABJIEHHON 3a/1a4uu
VK-1.5 Bnaneer HaBbIKaMH paCCMOTPEHHUS
BO3MOJXHBIX BApMAHTOB PCIICHUS 3a7a4H, + |+
OLICHMBAHMSI X JIOCTOMHCTBA M HEJJOCTATKH
YK-3. Cnocoben YK-3.3 Ymeer B3auMoIeHiCTBOBATh C APYTUMH
OCYILIECTBIIATh COLMAIBHOE | YJI€HAMHM KOMaH[bl, B TOM YHCJIE y4aCTBOBATh B
12 | B3aumoneiicTBrue 1 oOMeHe nHpopManueil, 3SHaHUSIMHU U OTIBITOM +
pean30BbIBAaTh CBOIO POJIb
B KOMaHie
VYK-4. Criocoben YK-4.2 3HaeT 0OCHOBHBIEC TPUEMBI I METO/IbI
OCYIIECTBIISITh JAEIOBYIO pedepupoBaHMsl U aHHOTUPOBAHUSI TUTEPATYPHI I
KOMMYHHKAIIMIO B YCTHOM U | MO CHEIUATIBLHOCTH, IPUEMBI pabOTHI C
NUCbMEHHOU (hopmax Ha OPUTMHAIBHOM JINTEPATYPOH IO CIENMAIBHOCTH
TOCYJapCTBEHHOM SI3BIKE VYK-4.4 Ymeer ncrnosib30BaTh HH(YOPMALIMOHHO-
Poccuiickoit @enepay ¥ | KOMMYHUKAI[HOHHBIE TEXHOJIOTUH MIPU TIOMCKE
13 UHOCTPaHHOM(BIX) HeoOXxoauMo nH(OpMalIUK B IpOLEcce w4+
A3bIKe(ax) pelLIeHHs] CTaHIaPTHBIX KOMMYHUKATUBHBIX
3aJ1a4 Ha TOCYIapCTBEHHOM U MHOCTPAaHHOM
A3bIKAX
VK-4.9 Bnageer 0CHOBHOM UHOS3BIYHON
TEPMHHOJIOTHEN CIIENNaIbHOCTH, OCHOBAMHU +
pedepupoBaHusl U aHHOTUPOBAHMUSI JINTEPATYPHI
110 CIIEUAIBbHOCTH
14 | YK-6. CnocobeH ympasisite | YK-6.3 YMeer muraHupoBaTh U peniath 3a1aqu + ]+




Paznennl

Ne B pe3ynbrate npoxoxaeHus NpakTUKU CTYACHT JOJKEeH 11213
CBOMM BpPEMEHEM, CcOOCTBEHHOTO MPOPECCHOHATBHOTO U
BBICTpauBaTh U JMYHOCTHOTO Pa3BUTHUS
peanu30BbIBATh VYK-6.4 YMmeeT KpUTHUECKH OI[CHUBATh
TPACKTOPHUIO CAMOPA3BUTUS | 3P (HEKTUBHOCTH UCIIOJIb30BAaHUS BPEMEHU U +
Ha OCHOBE IMPUHIIUIIOB JIPYTUX PECYPCOB MPHU PEIICHUH MOCTABICHHBIX
o0pa3oBaHUs B TEUCHUE 3ajau
BCEH KU3HU YK-6.6 Baneer nmpenocraBieHHBIMU
BO3MOYKHOCTSIMH IS TPUOOPETEHUST HOBBIX + |+ |+
3HAHUU U HABBIKOB
YK-8. Cniocoben coznaBate | YK-8.2 3Haet xapaktep BO3JeHCTBUS BPEIHBIX U
Y TIO/IJIEPKUBATH B OMAacHBIX (DAKTOPOB Ha YETIOBEKA M MPUPOIHYIO
MOBCEIHEBHOM JKU3HU U B Cpeny, METOJIbI 3aIIUTHl OT HUX MPUMEHUTENbHO | +
npohecCHOHATBLHOM K chepe cBoelt mpodhecCuoHaTLHOM
NESTENIbHOCTH Oe30MacHble | AESITeNbHOCTU
YCIIOBUS YK-8.3 Ymeer obecrieunBaTh 0€3011aCHBIC U/WITH
15 | KHBHEACATENBHOCTH 11 KOM(pOpTHBIE YCIIOBUS TpyAa HA pabouem mecte, | +
COXpaHEHHUs MPUPOTHOMN B TOM YHCJI€ C TOMOIIBIO CPEJICTB 3aIIUTHI
cpenbl, 0becneyeHus YK-8.4 Ymeer BBISBIATH U YCTPAHATH
YCTOHYHMBOIO PasBUTHS po0JIeMbl, CBSI3aHHBIE C HAPYIICHUSIMU TEXHUKH
o01ecTBa, B TOM YHUCIIC IIPH | Ge30IIaCHOCTH Ha pabodem MecTe + 4+
Yrpo3¢ 1 BO3BHMKHOBCHUHU MIPUMEHUTEIBHO K chepe CBoeH
YPE3BBIYANHBIX CHUTYAUUH U | mpodeccHOHANBHOM IesTelbHOCTH
BOCHHBIX KOH(DIUKTOB
Kona u HauMeHoBaHMe HHAMKATOPA 10CTHIKEHU ST
Kon u nanmenoBanue IIK
IIK
ITIK-1. Criocoben IIK-1.1. 3HaeT OCHOBHBIC ITOHATHS,
HUCIOJIb30BaTh MCTOAUKHU oTIpeNieNIeHus], KIIaCCH(PUKAIINU, UCTIONIb3yeMble B | + | + | +
KOMILJIEKCHOTO aHaJIn3a HaHOWHKEHEPUHU
CTPYKTYPHI U CBOWCTB [1K-1.2. 3HaeT 0OCHOBHBIEC XapaKTEPUCTUKU
HaHOCTPYKTYPUPOBAHHBIX HaHOMaTEPHAJIOB U HAHOCTPYKTYP, METOJIbI UX + |+ |+
MaTepHayIoB s WCCJICIOBAHMS M TMATHOCTUKHU
UCTILITAHHUI [1K-1.3. 3HaeT OCHOBHBIE TUIIBI AHATUTUYECKOTO
MHHOBAIMOHHON 000pyI0BaHUs, HCIOIB3YEMOTO IIPH padoTe C |+t
MPOYKLIUH HaHOMaTepHaJlaMU
HAaHOUHYCTPUHU. [1K-1.4. YMmeeT rpaMOTHO 0OOOCHOBBHIBATh
cnenuguyeckrue cBONCTBa HAHOOOBEKTOB, + 1+
16 MPaBUIIbHO BLI6HpaTE METOANKHU UCCIET0BAHMS
WX CTPYKTYPBHI U CBONCTB
ITK-1.5. YMeer aHanm3upoBaTh BO3MOKHOCTH
MIPUMEHEHHUS METOJIOB TUATHOCTUKH JIJIST
HCCJICTOBAHMSI CBOWCTB HAHOOOBEKTOB U + |+
00pabaTeIBaTh pe3yabTaThl IKCIIEPUMEHTATBHBIX
MCCJIEI0BAHUI B HAHOMH)KCHEPUH
[1K-1.6. Braneer HaBpIkaMu BbIOOpa CPECTB
M3MEPEHM 17151 OIIEHKU [TapaMeTpOB + |+
HaHOMaTEPHAJIOB
IIK-1.7. BnageeT HaBBIKAMH ITOMCKA, aHAJINW3a U
cucTeMarusalnuu nHdopmanuu B odaactu + |+

HAHOWHKCHCPUHA




Paznensl
No B pe3ynbTare npoxoxkaeHusi MPaKTUKH CTYJICHT T0JKEH RE
I1K-2. Bnageer ocHOBaMH [1K-2.1. 3HaeT TUNIOBBIE MPOIECCHI U AINAPATHI,
GbyHIaMEHTAIBHBIX 3HAHUHA | UCIIOIb3YEMBIC B 00IACTH XUMHYECKHX,
€CTCCTBCHHOHAYYHBIX U OMOMETUITMHCKUX U (hapMaIleBTHYECKIX + |+ |+
00IIIENHKEHEPHBIX TEXHOJIOTH, HAy4YHbIE OCHOBBI YIIPaBJICHUS
JTUCLHUILINH, COTMPSHDKEHHBIX | TPOLIeCCaMu
¢ 00JacTsAIMU TPUMEHEHHUS [1K-2.2. YMmeeT npoBOAUTH SKCIEPUMEHTAIbHBIE
HAaHOMH)KEHEPHH COITIACHO | MUCCIIEJIOBAHUS, aHATM3UPOBATH U 00padaThIBATh + |+
17 | peanmuzyemomMy nipodrtto pe3yJbTaThl SKCIIEPUMEHTOB
MOATOTOBKU [1K-2.3. Bnaneer MeToarKaMu pacyera
(GnomenMUMHCKHE U OCHOBHBIX TEXHOJIOTHYECKHX MOKa3aTenci
apmanesrrueckue XUMHYECKUX, (PapMareBTUIECKUX U
TEXHOJIOTMH), U CIIOCOOEH OMOTEXHOJIOTHYECKHUX MPOIIECCOB + |+
HX UCIIOJIb30BaTh B
npodeCCHOHAIBHON
JIeITCIIbHOCTH
I1K-3. Criocoben I1K-3.2. YMeeT Hcoab30BaTh METOIBI
MIPUMEHSTH METO/IbI MaTeMaTUYeCKOr0 MOJCITUPOBAHUS TSt
MaTeMaTU4YeCKOro W3Yy4YEeHUs1, IPOTHO3UPOBAHUS, PACUETOB + |+
MOJICJIMPOBAHUS U CTPYKTYPBI, CBOWCTB U MPOIECCOB MOTYUCHUS
00pabOTKHN JaHHBIX IS HaHOMAaTEePHaIOB
18 | m3yueHus, I1K-3.3. Bnageer HaBBIKAMU COCTABJICHUS
MIPOTHO3UPOBAHMS, MaTeMaTHYECKOr0 ONMHUCAHMS O0BEKTOB
pacyeToB CTPYKTYPBHI, HAHOWH)KEHEPHUH B 00JIACTH XUMUIECKUX, + 1+
CBOMCTB U MPOIECCOB OMOMEIUIIMHCKUX U (hapMarieBTUICCKUX
MOJTYy4YCHUS TEXHOJIOTHI
HaHOMAaTEPHUaJIOB
6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUSA
VY4eOHBIM  IUTAaHOM  TOATOTOBKM  OakamaBpoB 1o  HampasieHuto  28.03.02

Hauounofceuepu}l, HpO(i)I/IJ'H) «Euomeduuuucxue u ¢apmauesmuttec:<ue HAHOmMeEXHO/102UU»
MMPOBEACHUC ITPAKTHUICCKUX U J'Ia60paTOpHLIX 3aHATHH 110 IMMPAaKTHUKE HEC TPCAYCMOTPCHO.

7. CAMOCTOSATEJIBHASA PABOTA

Pabouelt  mporpamMmoif  MpakTMKM  NpPEAyCMOTpEHa  caMOCTOsATeNlbHas  pabora
oOydarolierocss Ha  MOPEANpUATAH WIM B HAYYHO-HCCIEIOBATEIbCKOH,  MPOEKTHO-
KOHCTPYKTOPCKOM, WHXWHMPUHIOBOM W JPYIMX OpraHu3alusX HAHOMH)KEHEPHOIO WIIU

CMEXHOT0 PO UJIs O] PYyKOBOJCTBOM PYKOBOJUTEIS TPAKTUKH.

K mpoxoxieHnio MpakTUKH Ha TEPPUTOPUN MPEANPHUATHS (OpraHU3aliK) J0MYCKAI0TCs
CTYJEHTBI, MPOLIEAIINE HWHCTPYKTaX IO TEXHUKE O€30MacHOCTH, BHYTPEHHEMY pacHopsIKy
npeanpusaTHs (OpraHM3allii) W MPOCIyIIaBIIKe JIEKIUU O CTPYKTYpe 3aBoja M OpraHu3aluu
MIPOM3BOJICTBEHHOIO Tpolecca. PersamMeHT NpakTUKH ONpeenseTcs U YCTaHaBIMBAaeTCA B
COOTBETCTBUH C y4EOHBIM IIAHOM.

8. IPUMEPBI OHEHOYHbBIX CPEACTB VI KOHTPOJISI OCBOEHUA
INPAKTUKH

HtoroBas oreHka mo mpakTUKe (3a4eT ¢ OIEHKOM, MaKkcuMalibHast orieHka — 100 6amioB)
BBICTABJSIETCA CTYJEHTY IO HWTOTaM HAalUCaHUs OTYeTa O MPOXOKIAECHUU MPAKTHUKU



(MakcuMalnbHasE OIICHKA 3a OTYET O MPOXOXKIACHWUW TmpakTuku — 40 OamwioB), oruera o
BBITIOJITHCHUU HWHAWBUAYAJILHOTO 3a/laHuAd (MaKCI/IMaHLHaH OLCHKa 3a OTYET O BbIIIOJHCHUU
WHIMBUIYaJIbHOTO 3a1aHusl — 20 6aJUIOB) M UTOTOBOTO ONPOCa CTyJCHTa (MaKCHMallbHasl OIICHKA
3a UTOTrOBBIH ompoc — 40 6anos).

8.1. TpeGoBaHus K 0TYETYy O NPOXOKICHUH NPAKTHKH

OTuer 0 MPOXOXAEHUHM MPAKTHKH BBIMOIHACTCS CTYJCHTOM BO BpEMsS HPOXOXKICHHUS
IPAaKTUKA B COOTBETCTBUM C KaJE€HJApHBIM Y4eOHBIM Ipa)MKOM y4yeOHOro IulaHa MOArOTOBKU
0akamaBpoB 1O  HampaBlICHHIO TOATOTOBKU  28.03.02 Hanounscenepus, 1poduib
«buomeouyunckue u papmayesmuyeckue HaHOMeEXHOIO2UY .

OTueT JOMKEH COAEPIKaTh CIEAYIOIINE OCHOBHBIE CTPYKTYPHBIE 3JI€MEHTHI:

— TUTYJIBHBIM JIMUCT ¢ HAaUMEHOBAaHWEM BHUJA NPAKTUKU U HA3BaHUS NPEANPUSITHS — MecTa
TPOXOXKJICHUS TPAKTHUKHY;

—3aJlaHie Ha IPAKTHKY;

— coziepkaHue (HaMMEHOBAaHUE BCEX TEKCTOBBIX Pa3/ieiioB OTYETA);

— LIeTb ¥ 33/1a41 TIPAKTHKY,

— KpaTKas HICTOPHYECKasi CIIPaBKa O MPEATIPUSITHHA — MECTE IMTPOXOXKACHHUS PAKTUK

— aCCOPTUMEHT U O0bEMbl NPOAYKLHUM, HPOU3BOAMMON MPEANPUATHEM, C YKa3aHHEM
HOPMAaTHBHBIX JOKYMEHTOB M CEPTH(MKATOB Ha BBITYCKAEMYIO MIPOYKIIUIO,

— CTPYKTYpa NpeIpUsTHsl, OCHOBHBIE IIPONU3BO/ICTBEHHBIE 11€XA U OTAEIIBI;

— TEXHOJIOTUYECKAs CXEMa IIpoLecca IPOM3BOACTBA OCHOBHOTO IPOIYKTAa C YyKa3aHHEM
OCHOBHOT'O 000pPYIOBaHMs1, IPUMEHSAEMOI0 JUIsl OCYIIECTBICHUS] TOTO MM MHOTO TEXHOJIOTMYECKOro
nporecca, Mpy BO3MOXKHOCTH — C YKa3aHHEM IapaMeTpoB PabOThl OCHOBHOTO TEXHOJIOTHYECKOTO
000pyI0BaHHS;

— TEXHOJIOTUYECKUI KOHTPOJIb, KOHTPOJb Ka4eCTBA BBITYCKAeMOW MPOAYKIMH C YKa3aHHEM
HOPMATHBHBIX JIOKYMEHTOB, I10 KOTOPHIM IIPOM3BOAUTCS KOHTPOJIb KadyecTBa NPOAYKLUU MU
MH()OPMALMOHHO-TIPOTPAMMHBIX CPEZICTB C MCIIOJIB30BAHMEM KOTOPBIX TIPOBOAUTCS] KOHTPOJIb;

— CcBeJIeHUs. 00 MCTOYHHMKAX BBIOPOCOB, COPOCOB, OOpa30BaHUsI OTXOJIOB U MEPOIPUSTHS 10
3aIUTE OKPYKAIOIIEH Cpe/Ibl, OCYILECTBIIEMbIE IPEAPUSITHEM;

— MEpPONPHATHS 10 OXpaHe TPYy/a, TEXHUKE O€30MaCHOCTU U MPOU3BOACTBEHHOMN CaHUTapuu Ha
TIPEIIPUSTUT;

— pe3yJbTaThl BBINOIHEHHS MHAUBUIYATbHOTO 3a/IaHMs;

— CIIMCOK MUCTOYHUKOB MH(OPMAIIUH JUTS TOATOTOBKH OTYETA.

OTueT O TMPOXOXKAEHUM TPAKTUKH BBINOJHAETCS C IOMOIIBIO IEPCOHAIBHOTO
KOMITBIOTEpa Ha Jirctax ¢opmarta A4, moss — cTanaapTHeie, mpudt — Times New Roman, 12,
yepe3 1,5 unrepBana. JKenarenbHO WIIIOCTPUPOBATh TEKCTOBBI MaTepuanl pPUCYHKaMHU U
¢dororpadusMu, BEITOTHEHHBIMHA BO BPeMs IPOXOXKIEHUS TPAKTUKU WM OTYYCHHBIMU U3 CETH
WNurepHer.

O6beM oTueTa He JOJKEH npeBblaTh S0 cTp.

8.2. [IpumepHasi TeMATHKA HHANBUAYAJbHBIX 32 aHUii

WupuBuayanbHOE 3aaHUE BBINOJHAETCS OOYYaroIMMCSl CaMOCTOSITEIbHO HAa OCHOBE
cOopa JOMOJHUTENBHOW WHPOPMALMKM BO BpeMs IMPOXOXKACHUS MPAKTHKH, a TaKke
uH(pOopMalnu, MOTYYeHHON U3 APYTUX UCTOYHUKOB, HanpumMep, cetu MHTepHer.

WNunuBrayanbHOE 33JaHHe HAINPaBICHO Ha YriyOJeHHOE M3ydeHHE OOYYaroluMCs TeX
WIM WHBIX BONPOCOB, CBS3aHHBIX C JESATENBHOCTBIO MIPENNpUsTUs  (OpraHu3aluu,
NOJpa3JelIeHus, OTJelNa — MeCTa IPOXOXKIEHUS IPAKTHKH), TEXHOJOTMYECKHX IPOLECCOB,
o0opysoBaHUsl I WX  OCYIIECTBJIEHHUS, TEXHOJOTHYECKHX IapaMeTpoOB  IPOLIECCOB
IIPOU3BOJCTBA, KOHTPOJISA Ka4eCTBA MPOU3BOAUMON MPOAYKIIMH, UICTOYHUKOB IIPOU3BOJICTBEHHOU
ONACHOCTH M 3arpsA3HEHUS OKPYXKAFOIIEH CPebl U T.11.



Otyer 0 BHIOJHEHNH WHANBUAYAIBHOTO 33JaHUS TOJDKEH BBITIOIHATHCS B COOTBETCTBUH
C TpeOOBaHUAMH, MPEIBIBIIEMBIMU K OTUYETY O MPOXOXKJICHUN MPAKTUKH. OTYET O BBHINOJIHEHUH
WHIMBHTyaJIbHOTO 3a/IaHHS JOJDKEH BKIIOYATh TEKCT, HEOOXOMMBIE PUCYHKH, (DOPMYJIIBI, CXEMBI
u Gororpacduu, onrcanusi UHTEP(EHCOB U PyKOBOACTB MOIH30BATENIEH, IIPOTOKOIIBI PACUETOB.
[TpumepHas TeMaTHKa MHAMBHIYAIBHBIX 33aHUH IPEICTaBICHA HIKE.

1. C6op, cucremMaTu3alys U aHAJIM3 HAYYHOU JIUTEPATYpPhI 110 TEMATHKE MPAKTHKH C
YCIIOJIb30BAHUEM OTEUECTBEHHBIX OMOIMOTEUHBIX CUCTEM U 0a3 JaHHbIX.

2. C6op, cucremMaTu3alys U aHaJIU3 HAYYHOW JIUTEPATYpPhl 110 TEMAaTHKE MPAKTHKH C
UCIIOJIb30BAHUEM MEXKAYHAPOIHBIX 0a3 HIUTUPOBAHHSI.

3. COop, cucremaruzanusi ¥ aHajdM3 TEXHUUYECKOW W CHPABOYHOW JIMTEPATYypHI,
HOPMATUBHBIX JOKYMEHTOB 110 TEMATHUKE ITPAKTHKH.

4. H3ydyenue o0bEeKTa MPAKTHYECKOTO UCCICOBAHHUS KaKk 00bEKTa MOJICIUPOBAHUS,

yIpaBieHUs, TPOCKTUPOBAHUS, PEKOHCTPYKIIMH, MOJAEPHU3ALIMU, ONITUMHU3ALIUN B 3aBUCUMOCTHU
OT 11eJiel paboThl, CUCTeMaTH3allusl Pe3Yy/IbTaTOB B BUJIE Pa3fieiia B OTYET MPAKTUKHU.

5. H3yueHnne  oObekTa  HPAKTHUECKOTO  HCCIENOBAaHUS  KaK  HMCTOYHHKA
MPOMBIIUICHHOM M JKOJIOTMYECKOM OMACHOCTM B  3aBUCUMOCTH OT IeJied Hay4HO-
HCCJIEIOBATENBCKOM paboThI, CHCTEMATHU3AIIUS PE3YJIbTaTOB B BUE pas/iela B OTUET MPAaKTUKH.

6. [IpoBenenne  1abOOpPaTOPHBIX ~ WIM  MPAKTUYECKUX  DKCIEPUMEHTOB €
HCIIOJIb30BaHUEM COBPEMEHHBIX METOAMK M TEXHUUECKUX CPEJCTB IO TEMATUKE MPAKTUKH.

1. [IpoBenenue KOMITBIOTEPHBIX AKCIIEPUMEHTOB c HCII0JIb30BaHUEM
YHHUBEPCATHHOTO U CHEIHATM3UPOBAHHOTO MTPOTPAMMHOT0 00ECIIeUeHHUs IO TEMaTHKE MPAKTHKHU.

8. OcBoeHHE HOBBIX MPOTPaAaMMHBIX MOAYJIEH, KOMIUIEKCOB MPOrPAMMHBIX CPEJICTB
M0 TEeMaTUKE MPAKTHKHU.

9. TecTupoBaHue MPOTPAMMHBIX KOMIUICKCOB, 0a3 JTaHHBIX, pa3padaThbIBacMbIX B

pamMKax y4yeOHOW M HayYHO-HCCIIEIOBATENhCKON paboThl Kadeap, NPeAnpusTU, OpraHu3aIHii.
CocraBieHne WM H3Y4Y€HHE PYKOBOJCTB IIOJIb30BaTeNel MO pabdoTe ¢ MporpaMMHBIMHU
KOMIUIEKCaMH Ui 06a3aMu JaHHBIX, IPOTOKOJIOB TECTUPOBAHUS POTPAMMHOI0 00ECIICUEHUSI.

10. Pa3paboTka [OOKIQJOB TIO MaTepuajgaM MPAKTHICCKOTO HCCICIOBAHUS U
WLTIOCTPATHBHOTO MaTepuaa B popMe mocrepa.
11.  PazpabGoTka [okjaga TO MarepuagaM MPaKTUYECKOrOo HCCIEIOBAaHUA U

HWJUTIOCTPATUBHOT'O MaTCpUalia B CI)OpMe IMMPE3CHTAalluU.

8.3. [IpumepsbI BONMPOCOB )i HTOFOBOI0 KOHTPOJISI 0CBOEHUS MPAKTHKH
(3a4€T ¢ OLeHKOM)

1. Pacckaxxute OCHOBHBIE 3Tallbl MCCIEAOBAHUS NMPOU3BOJICTBEHHOTO OOBEKTa KaK
00BEKTa MOJICIIUPOBAHMUSL.

2. Pacckaxxute OCHOBHBIE 3Tallbl MCCIEAOBAHUS MPOU3BOJACTBEHHOTO OOBEKTa KaK
00BEKTa yIpaBJIeHUS.

3. Pacckaxxute OCHOBHBIE 3Tallbl MCCIEAOBAHUS MPOU3BOJACTBEHHOTO OOBEKTa KaK
00BEKTa MPOEKTUPOBAHHUSI.

4. Pacckaxxute OCHOBHBIE 3Tallbl MCCIEAOBAHUS MPOU3BOACTBEHHOTO OOBEKTa Kak
00BEKTa PEKOHCTPYKIIHUH.

5. PacckaxxuTe OCHOBHBIE 3Talbl MCCIENOBAaHUS MPOU3BOJCTBEHHOTO OOBEKTa Kak
00BEKTa MOJICPHUBAIIUH.

6. PacckaxxuTe OCHOBHBIE 3Talbl MCCIEIOBAaHUS MPOU3BOJCTBEHHOTO O0OBEKTa Kak
00BEKTa OMTUMHU3ALIUH.

7. Pacckaxute OCHOBHBIE JTallbl aHANIM3a MPEAUPUATHS HAHOMHIYCTPUU Kak
MCTOYHMKA IIPOMBIIUIEHHON OMIaCHOCTH.

8. Pacckaxute OCHOBHBIE JTallbl aHANIM3a MPEAUPUATHS HAHOMHIAYCTPUU Kak
HCTOYHMKA HKOJIOTHYECKOM OIACHOCTH.

9. Pacckaxute OCHOBHBIE JTallbl aHANIM3a MPEAUPUATHS HAHOMHIYCTPUU Kak



00BeKTa pecypcocOepekeHUsI.

10.  PacckaxxuTe O CTPYKType TEXHOJIOTUYECKOTO pErjiaMeHTa IPOM3BOJICTBA
HAaHOMATEPHAJIOB Ha NPEANIPUATUH.

11.  PacckaxuTe 00 OCHOBHBIX MCTOYHMKAX MH(POPMAIMU O CBOWCTBAX XUMHUECKUX
BEUIECTB, [TOJIYIIPOAYKTOB, IPOAYKTOB, HCIIOJIb3YEMBIX B TEXHOJIOTHUH IIPOU3BOJICTBA.

12.  Pacckaxute 0 TpeOOBaHUAX, IPEIBIBISAEMBIX K KOHTPOJIIO Ka4eCTBA MPOTYKIIHH.

13.  IlpuBeaure nmpumepbl UCHOIb30BAHUS YHUBEPCAIBHOTO U CHELMAIU3UPOBAHHOIO

MporpaMMHOT O obecneucHUs IJI1 COCTABJICHUA MAaTCpHUAJIbHBIX 0ajaHCcOB HCIIPCPBIBHBIX U
NEPUOANYCCKUX HAHOTECXHOJOT'MYCCKUX ITPOLECCOB U CUCTEM.

14. [TpuBenuTe mpUMepsl OPraHU3AMHA KOHTPOJSI U YIPABJICHUS TEXHOJIOTHYECKUM
MIPOIIECCOM.

15. Kakue TpeboBanus, 00€CIeYnBaIONINE YKOJOTHIECKYI0 0€30MaCHOCTh, BKIIFOYAIOT
B TEXHOJIOTMYECKHUI perjiaMeHT?

16. [TpuBenuTe MpUMEphl HOPMATUBHBIX U HOPMATHBHO-METOJIUYECKUX TOKYMEHTOB,
PETJIAaMEHTUPYIONTUX NEATEIbHOCTh TPOMBIIIICHHOTO MPEITPUSATHS.

17. Pacckaxute 0 cpencTBax HMHIMBHAYAJIbHOM 3alIUThl PAOOTHUKOB MPEANPUITHIA
HaHOUHYCTPUH.

18. [lepeuniciure OCHOBHBIE TEXHOJOTHYECKHME IapaMeTpPhl  TEIIOOOMEHHBIX
MIPOIIECCOB, KOTOPBIC MOJICIKAT KOHTPOJIIO U YIIPABJICHHUIO.

19. [lepeuniciiute OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTpbl  MacCOOOMEHHBIX
MIPOIIECCOB, KOTOPBIC MOJICIKAT KOHTPOJIIO U YIIPABJICHHUIO.

20. [lepeunciure OCHOBHBIE TPEOOBAHMS K KOHTPOIK KayecTBa MPOIYKIUU
NPEANPUITHH HAHOUHTYCTPHH.

21. [IpuBenuTe TpUMEpPHI  CICNUAIM3UPOBAHHBIX 0a3 JaHHBIX H  JPYTHX
WH()OPMAITMOHHBIX UCTOYHUKOB TIPU MPOCKTUPOBAHUY TIPEANPUITHI HAHOUHTYCTPHUH.

22.  Pacckaxwure 0 crioco0ax 00e3BPESIKUBAHUS OTXOJI0OB Ha MPEATPHUATHUSX.

23. Pacckakute 0 NEWCTBUAX MPOM3BOJACTBEHHOTO INEPCOHANA MPH BO3HUKHOBEHHUH

ABAPHUITHBIX CUTYAIUH.

q)OHI[ OLCHOYHBIX CPCACTB MPHUBCACH B BHUAC OTACIIBHOTO JOKYMCHTA, SBJIAIOIICTOCS
HEOTHEMJIEMOH YaCThI0 OCHOBHOM 06pa30BaTeJ'IBHOfI porpaMMal.

8.4. CTpyKTypa U npuMep OuJieta VIS 3a4eTa ¢ OLeHKOI

3auer ¢ OIEHKOM MO MPaKTUKE BKIIOYAET 2 KOHTPOJIBHBIX BOMPOCA, KAXKIBIH M3 KOTOPBIX
OLICHUBAETCA MaKCUMAILHO B 20 0asioB.

[Tpumep Ouneta k 3a4eTy C OLEHKOM:

«Ymeeporcoaion Munucmepcmeo nayku u evicuiezo oopazoeanus PO
Poccniickuii XMUMHKO-TEXHOJIOTHYeCKUH YHHBEPCHTET UMEHHU
3aB. kad. XOU J.A. MenneneeBa
Kadenpa xummnyeckoro u ¢papManeBTH4ECKOIr0
MGHLI_HVTI/IHa H.B. HHKHHHUPHUHTA
(Iloamucs) (M. O. damums)

28.03.02 HanouH:xeHepus
IIpopuas - «buomenununckue u papManeBTHYECKUE
« » 20 1. HAHOTEXHOJIOT D)
«IIpousBoacTBEeHHASI NPAKTHKA: IPAKTHKA MO MOJY4YEeHHIO
NnpogecCHOHANBHBIX YMEHHUH U ONIbITA NPO(EeCCHOHATbHOH
AeTeJIbHOCTH»




Buaer Ne 1

1. PacckaknuTe OCHOBHBIE JTalbl aHAlW3a MPEANPHUATHS HAHOWHIYCTPUHM KaK HMCTOYHHKA
9KOJIOTUYECKOM ONMacCHOCTH.

2. [IpuBenure mnpuMephl HOPMATHUBHBIX M  HOPMATHBHO-METOJUYECKHUX  JOKYMEHTOB,
peFJIaMeHTI/IPYIOIJ_II/IX NCATCIIBHOCTDb HpOMBIH_IHeHHOI‘ (0] HpeI[HpI/ISITI/ISI.

9. YYEBHO-METOANYECKOE OBECIIEYEHUE ITPAKTUKHU
9.1. PexoMenayemasi JuTepaTypa

A. Ocnoenas numepamypa
1. TpeboBanust K OG(OPMIICHHIO BBITYCKHBIX KBaJTU(DUKAIMOHHBIX (IUIJIOMHBIX) |
KypcoBbIX padot [Tekcr] : Mmeroanyeckue ykazanus / coct.: B. M. Apucros, C. I'. Komaposa, X.
A. HeBmarymnuna. M. : PXTVY um. JI.U. Mengeneesa, 2016. 35 c.

b. /lonoanumenvnasn aiumepamypa

1. ®ununmosa E.b., CaBunikas T.B. Meroanueckue peKOMEHIAlUK IO BBITOJTHEHUIO U
MOJATOTOBKE K 3allUTe BBIMYCKHBIX KBaIU(UKAIMOHHBIX paboOT CTYAEHTOB (QaKyibTeTa
UH(POPMALMOHHBIX TeXHONOTUH 1 ynpasineHus. M.: PXTY um. JI.1. Menneneea, 2012. 28 c.

2. Menpmrytnna H.B. HanouacTuisl u HaHOCTPYKTYpUPOBAHHBIE MaTe€pHANIbl IS
¢dapmanestuku. Kanyra: U3narensctBo HayuHoi aurepatypsl H.®. boukapesoii, 2008. - 192 c.

3. UndopmaninoHHble CHCTEMBI: Y4YEOHUK Ui CTYJEHTOB YYPEXKIECHUN BBICIIETO
obopazoBanust / C.A. XKnmanoB, M.JI. CobGonea, A.C. Anpumoa. M.: Ilpomereir, 2015.
[DJ1eKTpOHHBIN pecypc] - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785990626447.html (nara oopamenus: 12.04.2024).

9.2. PexoMeH1yeMble HCTOYHMKH HAYYHO-TeXHUYEeCKOIl nHpopManuu

Hay4Ho-TexHHUYeCKUEe KypHAIIBI:

— «Poccuiickue HanotexHomorun», ISSN (mewarHodt Bepcum): 1992-7223, ISSN
(onnaitHoBoi#t Bepcun): 1992-4068.

— «Hanocucremsr: ¢pusnka, xumusi, MaTemaTrkay, ISSN: 2305-7971.

— «Hanounayctpusi», ISSN: 1993-8578.

— «Hanoctpyktypbl. MatemaTnueckas ¢pusuka u Mojenuposanuey, ISSN: 2224-8412.

— «HanoTexnonoruu: pa3padbotka, mpumenenne — XXI sex», ISSN: 2225-0980.

— «HanotexHonoruu: Hayka u mpousBocTBO», ISSN: 2306-0581.

— «Hanorexuukay, ISSN: 1816-4409.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.

— «[IporpamMmMHbIe IPOAYKTHI B cucTeMbl», ISSN (meuaTHol Bepcum): 0236-235X, ISSN
(onmaitHoBO# Bepcun): 2311-2735.

— «HTeNIIeKTyanpHble cuCcTeMBl. Teopust u npuiokeHus», ISSN: 2411-4448,

— «Crangaptel u kadectBo», ISSN: 0038-9692.

— «KonTpois kauecTBa mpoaykmum», ISSN: 2541-9900.

— «IIpubops! 1 cucTeMsl. YnpaBieHue, KOHTpoJb, tuarnoctukay, ISSN: 2073-0004.

Pecypcol nHpOpMaIMOHHO—TENEKOMMYHHUKAITMOHHOM ceTu HTepHeT:
— Poccuiicknii  OnextpoHHblid HaHokypHaln. OOO «llapk-menua». [DaeKTpOHHBIN


http://www.studentlibrary.ru/book/ISBN9785990626447.html

pecypc]. — Pexxum pocryma: http://www.nanojournal.ru (mata oopamenus: 15.04.2024).

— HanoMup — HHTEpHET-KypHaJI O HAHOTEXHOJIOTHX. [DJIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.miracle-uni.ru (zata oopamenus: 15.04.2024).

— CnoBapp HAaHOTEXHOJIOTUYECKUX U CBSI3aHHBIX C HAHOTEXHOJIOTHSMH TEMaMH.
[DnexkTponHbIii pecype]. — Pexxum mocryma: http://thesaurus.rusnano.com/ (mara oOparieHus:
15.04.2024).

— HanomeTp — HaHOTEXHOJIOTHYECKOE COOOIIECTBO. [DNeKTpOoHHBIH pecypc]. — Pexum
nocryna: http://www.nanometer.ru/ (nara oopamenus: 15.04.2024).

— Nndopmarmonnsnii moptan RusNanoNet. [DnekrpoHHbI pecypc]. — Pexxum gocryna:
http://www.rusnanonet.ru (nata oopamenus: 15.04.2024).

— NUndopmarmonHo-npaBoBoii moprtan «l"apant» [DnexkTpoHHBIA pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamierus: 15.04.2024).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITIOJIb3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

HNudopmannonnyro HOJIEPKKY U3Y4YEHUS JUCLUIUIAHBI OCYIIIECTBIISIET
Nudopmanmonno-oubanoreunsiii nentp (MBL)) PXTY wum. .M. MenneneeBa, KOTOpbIi
oOecrieynBaeT OOY4YaIOUIMXCS OCHOBHOW y4eOHOH, Yy4eOHO-METOAMYECKOH W Hay4YHOH
JUTEpaTypoid, HEOOXOIUMOM JJIsl OpraHu3aluyd 00pa30BaTEIBHOIO Ipolecca MO AUCLUIUIMHE.
O6muii 06sem MmHOTOOTpaceBoro Goraa MBI Ha 01.01.2024 1. cocraBnser 1 559 436 k3.

@®oun UBIL[ pacnomaraer y4eOHOH, y4eOHO-METOAMYECKOM M HAyYHO-TEXHUYECKOU
aUTEepaTypoil B (hopMe MEeUYaTHBIX U JEKTPOHHBIX M3JaHUH, a TaKXKe BKIIOYaeT O(HIIHAIbHEIC,
CIpaBOYHO-OMONIMOrpaduueckre, CreqUaTU3UPOBAaHHbIE OTEUYECTBEHHbIE U 3apyOexKHbIe
nepuonuueckue u  uHpopmanumonHeie  u3nanus. UWBL[  obecmeumBaer  moctynm K
npodeccuoHaIbHBIM 0a3aM JaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnprii oOyuarommuiicsi odecriedeH CBOOOIHBIM JIOCTYIIOM U3 JF000# TOYKH, B KOTOPOH
uMeeTcss JoCcTyn K ceTd MHTepHeT M K 3yeKTpoHHO-OMOnuoreuHoit cucreme (ObC)
YHuBepcurera, KOTOpash COAEPKUT DPA3IMYHBIE U3/aHUS 110 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M C(pOPMUPOBaHA IO COTJIACOBAHHUIO € MpaBooOIajaTe s iMi yueOHOH U yyeOHo-
METOMYECKON JTUTEPATYPHI.

Jns  Oojmee  MHOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMorpaduyeckoro u
uH(popMarmoHHoro odciyxuBanus B MBI peanuzoBana TexHogorus DJIEKTPOHHOH OCTaBKU
JIOKYMEHTOB.

[TonHbIl mepedeHb DSIEKTPOHHBIX HH(OPMALIMOHHBIX PECYpCOB, HCIOIb3YEMBIX B
npoliecce 00y4eHus, MpeICTaBlIeH B OCHOBHOM 00pa30BaTesIbHOM Mporpamme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B cootBercTBUN ¢ y4eOHBIM IUIAHOM MPAKTHUKA NMPOBOJUTCS B OPME CAaMOCTOSITENILHOM
paboThl CTyIEHTa C UCIOJb30BAaHUEM MaTepHalbHO-TEXHUYeCKol Oa3bl Ilpeanmpustus u
YHuBepcurera.

11.1. OG6opynoBanue, HeoOX0AUMOe B 00pa30BaTeJILHOM Mpolecce

VueOHast ayJUTOPHSI ISl IPOBEICHHUS JICKIIUA U MPAKTUYECKUX 3aHATHIH BMECTUMOCTBIO
He MeHee 30 4eroBeK, 000pyIOoBaHHAs IEKTPOHHBIMU CPEACTBAMH JEMOHCTPAIH (KOMITBIOTEP
CO CpeICTBaMH 3BYKOBOCHPOHU3BENIEHHUS, IMPOEKTOp, B3KpaH) U ydeOHOW  Mebenblo.
KoMIbIoTepHBIi KIacc ¢ MpPEeNyCTaHOBJICHHBIM JIMIEH3HOHHBIM IPOTPAMMHBIM O00ECIICYEHUEM
(Windows, Microsoft Excel) u BerxomoM B IHTepHET Uit IPOBEICHMUS 1Ta0OPATOPHBIX 3aHITHH.



bubnuoreka, nMeromas paboure KOMIIBIOTEpHBIE MeCTa Ui CTYAEHTOB, OCHAIIEHHBIE
KOMIBIOTEPAMH C JOCTYIOM K 0a3aM JaHHBIX U BBIXOJIOM B MIHTEpHET.

VY4eOHo-HayuHble JlabopaTopuu Kadeapbl XHMHUYECKOro U (apMaleBTUYECKOro
WH)KUHUPUHTA, 000PYZOBAaHHBIX COBPEMEHHBIM O00OpYIOBaHHMEM, B TOM YHUCIIE: JIaDOpaTopHas
yCTaHOBKa Juisl rpanysisanuu 1 nokpeitus Hiittlin (Bosch, I'epmanust), mabopaTopHas ycTaHOBKa
nceBI0OXKIKeHHOro cnost Mini-Glatt (I'epmanus), ycTaHoBKa pacnbUIMTeNbHON cymku Buchi
Mini-Spray Dryer (IllBeiittapus), uzonstop xkommanuun SKAN AG (Illseiinapus), ycTaHOBKa
pacupurTenbHOM  cymku  Niro ([anus), mmodunpras cymmiika CoolSafe (Hanwms),
crepwm3yronii - ¢pepmentep/onopeakrop  Biostat  Sartorius  (I'epmMaHus), yCTaHOBKH
COOCTBEHHOM KOHCTPYKLIMU JJIsl TPOBEACHUS MPOLIECCOB B CPEJIe CBEPXKPUTHUECKUX (DIIIOUIOB,
TecTep A MpoBeleHUs Tecta Ha pactBopeHue Sotax AT7 (IlIBeiimapus), crnekTpodoTOMETp
“Okpoc” II2-5400 (Poccust), onTuueckuii  Mukpockonm — MicrosAustria  (ABcTpus),
Brnaroananuzarop Axis Asg500 (Ilompma), razoBeiii nukHoMerp UltraPyc 5000 micro,
Hudpakromerp BTX™, 3D-npuner Phrozen Sonic mini 8k, 3D-npuner P3 Steel 300 PRO,
yibTpa3BykoBoi romorenuzatop SONOPLUS HD 4100.

11.2. KomnbroTepsbl, HHPOPMALINOHHO-TEJIEKOMMYHUKAIMOHHBIE CeTH, ANINIAPATHO-
NporpaMMHbIe H ayIMOBU3YyaJIbHbIE CPeICTBA

I[Io mucummmbe «IIpoM3BOACTBeHHAst NPAKTHKA: MPAKTHKA 10 MOJYYEHHUIO
Nnpo¢ecCHOHANBHBIX yYMEHHMH M ONBITAa NPO(QECCHOHANBHON JesiTeIbHOCTH» OCTYIIHbI
yueOHble Marepuasibl. Peanu3oBaHbl JEKIMU IO Y4eOHBIM pa3jellaM B COOTBETCTBUU C
nporpamMmoil qucuuiuiveel. [IpuBeneHs! npumepsl pereHus padorT.

OpraHu3oBaH 10CTyll K CBOOOJHO paclpoCTpaHsAEMbIM 00pa30oBaTEIbHBIM IOPTalaM U
caifTaMm /7151 UCIIOJIb30BaHUS MH(POPMALIMOHHO-CIIPABOYHBIX PECYPCOB.

bakanaBpel MOI'yT HCIIOJIB30BaTh AAHHBIE JIEKTPOHHBIE PECYPCHI A CAMOCTOSATEIbHON
HOJArOTOBKH, a B IOCIEAYIOIIEM — IPH BBINOJIHEHUH HAy4YHO-MCCIIEJOBATENbCKON padoThl U
HaIMCaHUs BHITYCKHOW KBaJTU(PHUKAIIMOHHON pabOTHI.

11.3. IleuaTHbIe U JIEKTPOHHBIE 00pa3oBaTe/ibHbIE U HH(POPMALIMOHHBIE PECYPCHI

Ha xadenpe XDU, peanusyromieil 0OCHOBHYIO MNpo(ecCHOHATBHYI0 00pa30BaTEeNIbHYIO
nporpamMmy 1o HampasieHuio 28.03.02 Hanoun:xkenepusi, npoduins «buomenmuunckue u
(papManieBTHYECKHE HAHOTEXHOJIOTHM» HMEIOTCS B JIOCTATOYHOM KOJIMYECTBE MEPCOHAIbHbBIE
KOMIIBIOTEPBI, yKOMIUIEKTOBaHHble DVD-npourpeiBarensimu, USB-nopramu, npuHTEpamMu Hu
IPOrpaMMHBIMHM  CPEACTBAMM; MYJIbTUMEIUMHOE NPOEKIMOHHOE 00O0pynoBaHue; HU(POBOM
¢doroanmapar; KONMMpOBaJbHbIE almapaThl; JOKaJdbHAasg CeThb C BbIXOJAOM B VHTepHeT;
OecrpoBoIHAs TOYKA JOCTYIA B JIOKAJIBHYIO CETh U CeTh MIHTEpHET.



11.4. IlepeyeHb JULEH3HOHHOTO MPOTPAMMHOI0 o0ecreyeHust

Cpox
PexkBu3uTHI
Ne | HammeHOBaHHe MPOrPaAMMHOTO KoanuecTBo OKOHYAHUA
n/n NMPOAYKTA slorosopa JUIEeH3uH aencTBUA
MOCTABKH
JIMIEeH3UH
WINDOWS 8.1 Professional Get Konrpakr Ne 62- | 24 nuieH3uu Oeccpounas
Genuine 645A/2013 TSt
1. or 02.12.2013 aKTHUBALAU
Ha pabovmx
CTaHIIHIX
Microsoft Office Standard 2019 Kontpakt Nel75- 150 12 mecsitieB
B cocrase: 262DA/2019 or JIAIECH3UI (exeromnoe
e Word 30.12.2019 ISt IPOJUICHHE
e Excel AKTUBAIIUN IIOANHNCKHU C
2. Ha paboumx paBoOM
e Power Point CTaHIIUAX nepexoga Ha
e Outlook OOHOBJIEHHYIO
BEPCHIO
IPOIYKTa)
Kaspersky Endpoint Security mis Horosop Ne 99- 12 mecsitieB
ousneca — CranmapTHelii Russian 155DA-223/2024 (exxerogHoe
Edition pOJIJICHHE
MTOATHUCKH C
3. - IPaBOM
nepexoja Ha
OOHOBJIEHHYIO
BEPCHIO
IPOIYKTa)
12. TPEBOBAHUS K OHEHKE KAYECTBA OCBOEHUSA ITPAKTUKH
HaumeHoBaHue DopMbI H METOABI
pa3aesioB NPAKTHKH OcnoBubie noKA3ATENH OUCHKH KOHTPOJISA M OLIEHKH
Pa3zpmen 1. 3naem: O1ieHka 3a OTYET O
O3HaKOMJICHHE C — TEXHOJIOTHYECKHE TMPOIECChl M OCHOBHOE | MPOXOXKICHUU
TEXHOJIOTHEHN TEXHOJIOTHYECKOE obopynoBanue, | MIPAKTHKH.
IIPOXU3BOJICTBA U HCIIOIB3YEMOEC B NIPOHU3BOJICTBE
MECTOM HAHOMATEPHAJIOB JIJIT XUMUH, (apMalleBTUKH U
IIPOU3BOJCTBEHHOMN OMOTEXHOJIOTHU;
[PaKTHKH. — TIpaBHIIA TECXHUKH 6e30macHOCTH U
MIPOU3BOICTBEHHOM CaHUTAPHH;
OPTaHHU3AIMOHHYIO CTPYKTYPY MPEINPHUSITHSI.
Paznea 2. 3naem: OrieHKa 3a OTYET O
[TpakTraeckoe — TEXHOJIOTHYECKHE TMPOIECChl M OCHOBHOE | MPOXOXKICHUHU
U3yYCHUE TEXHOJIOTHYECKOE obopynoBanue, | IPaKTHKH.
TEXHOJOTHYECKUX HCITOJTh3YyEMOE B MIPOU3BOJICTBE
MIPOIIECCOB H OreHka 3a OTYET O




HaunmenoBanue
pa3aeioB NPAKTUKH

OcHOBHBIE ITOKA3ATEJIH OLIEHKH

DopMbI U METOBI
KOHTPOJISI M OLEHKHU

METOJ0B UX
KOHTPOJIS HA
MPEAPUATHIX
HAaHOUHIYCTPUU HA
OCHOBE U3Y4CHUS
TEXHOJIOTHYECKUX
periaMeHToB
MIPOU3BOJICTB.
Brimonnenne
WHIUBUYIBHOTO
3aaHus.

HAHOMATEPHAJIOB NIl XUMUH, papMalleBTUKHA U
OHMOTEXHOJIOTHH,

— OCHOBHBIC MPHUHIUIBI, METOABI U (OPMBI
KOHTPOJISI TEXHOJOTHMYECKOro Tpolecca u
Ka4yecTBa MPOYKIIUH;

— OCHOBHBIC HOPMATHBHBIC JIOKYMCHTBI IIO
CTaHJAPTH3AIUU U CepTU(HUKAINN TPOTYKIIUN
MPEIPUATHI HAHOWHTYCTPHH,

— MpaBWJIa  TCXHHUKH  OC30MaCHOCTH U
MIPOU3BOJICTBEHHOU CaHUTApUH;
OPTaHHU3AIMOHHYIO CTPYKTYPY HMPEITPUATHS.
Ymeem:

— TPOBOIUTH aHAIIU3 MPOIECCOB MPOU3BOACTBA
HAHOMATEPHAJIOB I XUMHUH, (HapMalleBTUKH U
OHMOTEXHOJIOTHH, TEXHOJIOTHYECKOTO
0o0OpyIOBaHUsl Ui OCYHISCTBICHHS  3THX
MPOIIECCOB,  TEXHOJIOTMYECKUX  CHUCTEM B
HAHOWHIYCTPHH KaK 0OBEKTOB MOJICIHPOBAHUS,
MPOSKTUPOBAHMSI, ONITHMH3AINH U yIIPABJICHHUSI,
— TPUMCHITh Ha TPAKTHKE TEOPETUYCCKHE
3HaHUS B O0JACTH METOJOB JUAarHOCTUKH H
UCIIBITAHUS HAaHOMAaTEPHAJIOB,
HAaHOMETPOJIOTHH, MaTeMaTHYECKOT0
MOJICTTUPOBAHUS HAHOIIPOIIECCOB H TIP.;

— aHAIM3UPOBATH TEXHUYECKYIO
JIOKYMEHTAIMIO, PEaTN30BbIBATh HA TPAKTHKE
TpeOOBaHUS HOPMATUBHOW JOKYMCHTAIlUH B
o0nacTH  CO3MaHHMS  HAHOMATEPHAJIOB  JUIS
XMMUH, (papMareBTUK U OMOTEXHOIOTHH.
Bnaoeem:

— METoJlaMH  TIoJ00Opa  TEXHOJOTHYECKOTO
o0opynoBaHus, METOJaMH yIpaBIICHUS
TEXHOJIOTUYECKHMH TpoIleccaMd ¥ BBIOOpa
POTPaMMHO-aNapaTHBIX CPEICTB KOHTPOJIS U
VIIPaBICHUS TEXHOJIOTHUCCKUMU TIPOIIECCAMH;

— METOJIaMH TPOBEJICHUS BBIYUCIIUTEIHHBIX
HKCIIEPUMEHTOB c HCIIOIb30BaHUEM
CTaH/IaPTHOTO 51 CHECIHATU3HPOBAHHOTO
MIPOrPaMMHOTO OOecTIeueHus,

— CHOCOOHOCTBIO u TOTOBHOCTBIO
OCYIIECTBIISATh TEXHOJOTHYECCKHHA TPOIECC B
COOTBETCTBUU C PETTaMEHTOM.

BBIITOJIHCHUU
HHIUBUAYAJIbHOI'O
3aJaHusl.

Pa3znen 3.
CucreMmatuzamnus
MaTepuaa,
IIOATOTOBKA OTYETA.

3naem:

— TEXHOJOTHYECKHE IPOIECChl W OCHOBHOE
TEXHOIOTHYECKOE obopynoBaHue,
UCIIONTb3YEMOe B TIPOU3BOJICTBE
HAHOMATEPHAJIOB 7Sl XUMHUH, papMalleBTUKH U
OMOTEXHOJIOTHH;

— OCHOBHBIE HOPMATHBHBIC JIOKYMEHTHI TIO

O1ieHKa 3a UTOTOBBII
onpoc. OneHka 3a
3a4eT M0 MPAKTHKE.




HauMeHoBaHHe DopMbI U METOBI
OcHOBHBIE ITOKA3ATEJIH OLIEHKH
pa3aeioB NPAKTUKH KOHTPOJISI M OLEHKHU

CTaHJAPTU3AIMH U CePTU(UKAIUN TPOTYKIIHU
NPEANPUITHH HAHOUHTYCTPUH.

Ymeem:

— TMPOBOAUTH aHAJIU3 MPOLIECCOB MPOU3BOJICTBA
HaHOMAaTEPHAJIOB JIJII XUMHUH, (papMarieBTUKH U
6I/IOTCXHOJIOFI/II/I, TCXHOJIOTHUYCCKOT' O
0o00opymoBaHUS  JUJII  OCYIISCTBJICHUS  ITHUX
MPOILIECCOB,  TEXHOJIOTMYECKUX  CHCTEM B
HaHOMHYCTPUHU KaK OOBEKTOB MOJICTUPOBAHMUS,
HpOGKTI/IpOBaHI/IH, OIITUMU3AIIUU U praBJIeHI/ISI.

13. OCOBEHHOCTH OPI'AHU3ALINU OBPA30OBATEJIBHOI'O ITPOLECCA IS
NHBAJINJIOB U JINI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OOyyeHne WHBATUAOB U JIMIl C OrPAaHMYCHHBIMA BO3MOXXHOCTSIMH  37I0POBbSI
OCYIIECTBIISIETCS B COOTBETCTBUH C:

— [TopsiakoM oOpraHu3aliMi W OCYIIECTBJICHHS OOpa30BaTEIbHON JCSATEIHHOCTU
1o 00pazoBaTeNbHBIM MPOrpaMMaM BBICIIETO O0pa30BaHMsS — MporpaMMaM OakajaBpHara,
mporpaMmaM CHenuainTera, nporpammam maructparypbl (I[Ipukaz3 MwunuctepcTBa Hayku u
BhIciero oopasosanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

- [TonoxkxeHneM O TOpPSAKE OPraHU3aldd M OCYIIECTBIEHUS 00pa30BaTeIbHOU
JIEATETLHOCTH TI0 00pa30BaTeNIbHBIM IpOrpaMMaM BBICHIETO OOpa3OBaHHS — MPOTpaMMaM
OakamaBpuaTta, IporpaMMaM CHEIHaTUTeTa, MpPOrpaMMaM MarucTparypel (QenepaibHOTO
FOCYJAapCTBEHHOTO OIO/KETHOTO 00pa30BaTEbHOTO YYPEKIEHUS BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMHUKO-T€XHOJIOrMueckuil yHuBepcutrer umenu .M. MenneneeBa», NpUHATHIM
pemienueM Yuenoro copera PXTY um. JI.U. Menneneera ot 28.12.2022, nmpotokon Ne 5;

- [TonoxxeHneM O MPAKTHYECKOHW MOATOTOBKE OOydarommxcsi B (eaepaibHOM
TrOCyIapCTBEHHOM OIO/KETHOM  00pa3oBaTeNbHOM  YUPEXKJIEHHU BBICHIETO 00pa30BaHUA
«Poccuiicknii XMMUKO-TEXHOJIOTHYECKU yHUBepcuteT nMeHn /.M. MenzaeneeBay, NpUHATHIM
pemenueM Ydyenoro coBeta PXTY wum. J[.U. Menneneesa ot 25.11.2020, mpotokon Ne 4,
BBEJICHHBIM B jeiicTBue mpukazoMm pekropa PXTY um. J[.U. MenneneeBa ot 26.11.2020 Ne
117 OJ;

- MeToauueckuMl  pEKOMEHJIAIMsIMUA TI0  OpraHu3aluy  00pa3oBaTEIbHOTO
mporecca uis oOydeHUsT MHBAIUIOB U JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS B
00pa3oBaTeNbHBIX OPraHW3alMiaX BBHICHIETO O0pa30BaHUsS, B TOM YHCIE OCHAIIEHHOCTH
o0pa3oBaTenbpHOT0 mpoliecca (YTBepKIeHbI 3amecTuTeneM MuHucTpa oopazoBanus u Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).




JlomosiHeHMs1 M U3MeHEHH s K pa0doyeil mporpaMmme NPaKkTUKH

«IIpousBoacTBEeHHAs NPAKTHKA: MIPAKTHKA 110 MOJYYeHHIO IPo¢ecCHOHATBHBIX YMEHUH H
ONbITA NPO(PeCCHOHATBLHOM AeATeJTbHOCTH
OCHOBHOI1 00pa3oBaTesbHOI nporpaMMmel 28.03.02 HanonH:keHepusi
Ipoduas - «bnomenuuHckue u papmManeBTUYECKNEe HAHOTEXHOJIOTHH»

®opma 00yueHus: OUHast

Howmep
OcHoBaHI€e BHECEHUS
n3MeHeHus/ ConeprxaHue TONOJHCHUS/ M3MEHEHHS
W3MEHEHUS/ TOIOTHEHUS
JIOTIOTHEHUS
MIPOTOKOJI 3aCeIaHMs
1 VYuenoro coeta Ne oT
« » 20 .
MIPOTOKOJI 3aCeIaHMs
2 VYyenoro cosera Ne oT
« » 20 .
IIPOTOKOJI 3aCeTaHUS
3 VYyenoro cosera Ne oT
« » 20 1.
IIPOTOKOJI 3aCeTaHUS
VYuyenoro cosera Ne oT
« » 20 1.
IIPOTOKOJI 3aCeTAHUS
VYyenoro cosera Ne oT
« » 20 1.




MuHHCTEepPCTBO HAYKH M BbIcIIero oopazosanus Poccuiickoii @enepauun
(denepanbHoe rocyiapcTBeHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPeKIeHUE
BbICIIIEr0 00pa30BaHUs
«Poccuiicknil XUMHMKO-TEXHOJIOTHYeCKHUI YHUBEPCUTET
uMmenn /I.A. MenaeneeBa

«YTBEPXKXIAEHO»
Ha 3ace/laHuy Y YE€HOTO COBETa

nporokoi Ne 1 ot «29» aBrycra 2024 r.

PABOYAA ITPOI'PAMMA
«TPON3BOJACTBEHHASA ITPAKTHUKA: ITPEJ/IMIIVIOMHAS ITPAKTUKA»

Hanpasiaenue noarorosku 28.03.02 HanouH:keHepus

[Mpo¢puias moaroroBku — «buomeauuuuckue u papmaneBTHYECKHE
HAHOTEXHOJIOTHUN»

KBanudukanus «dakajaBpy»

MockBa 2024



[Iporpamma coctaBieHa 3aB. Kadeapoil XUMUYECKOro M (hapMaleBTUUECKOr0 HHKUHUPHHTA,

I.T.H., mpodeccopom H.B. MeHbIyTHHON

[Iporpamma paccMoTpeHa W ogoOpeHa Ha 3aceqaHud  Kadeapsl XHUMHYECKOTO U

(bapMmareBTHYeCKOro HHKMHUPUHTA «29» aBrycta 2024 r., mpotokon Ne 12.



1. IIEJIb 1 3ATAYU ITPAKTUKH

[IporpaMmma cocTtaBlieHa B  COOTBETCTBUM ¢  TpeOoBaHUSMHU  (efeparbHOro
roCy/IapCTBEHHOrO0 00pa30BaTeIbHOrO CTAaHJAApTa BBICHIEr0 OOpa3oBaHMs — OakalaBpuaT IO
HamnpaBieHUuI0  1oArotoBku  28.03.02  Hanounocenepus  (O®I'OC  BO), mpoduib
«buomeouyunckue u Qapmayesmuueckue HAHOMEXHONO2UU», C PEKOMEHIALUIMU
METOAMYECKOW KOMHMCCHM W HAKOIUICHHBIM OIBITOM TPOBEICHHUA NPAKTUK Kadeapoit
XUMHYECKOTo U (papmaneBTuueckoro uxuaupunra (XOMN) PXTY um. J[.. Menneneena.

[Iporpamma OTHOCUTCS K 4YacTd, (HOPMUPYEMOH y4YaCTHHKaMU 0Opa3oBaTeIbHbIX
oTtHouieHui, 610ka b2 «[IpakTuka» yuyeOHOro MmiiaHa ¥ paccuyuTaHa Ha MPOBEJIEHUE NMPAKTUKU B
8 cemectpe obyuenwms (4 xypc). IIporpamma mpenmnosnaraer, 4ro oOydarOmIuecss OCBOUIM BCE
JUCIUIUIMHBI W WHBIE JPYTrUe MNPAaKTHKU, MPEIyCMOTPEHHBbIE Y4YE€OHBIM IUIAHOM, M HMMEIOT
TEOPETUYECKYI0O M  TPAKTUYECKYyI0 IOATOTOBKY B 00JacTh  MaTreMaTWkH, (U3UKH,
HEOPraHUYECKOI, OPraHUYECKOM, PU3NYECKON U KOJTOMIHON XUMUU, OMOTEXHOJIOTHH, (PU3HUKO-
XUMHYECKMX OCHOB HAHOTEXHOJOTMH, MaTEMAaTHUYECKOTO MOJEIUPOBAHUS HAHOIPOLECCOB,
METPOJIOTHH U HAHOMETPOJIOTUH, MAaTEPHAIOBEACHHSI HAHOMATEPHAIOB U HAHOCUCTEM, METOJIOB
ONTUMU3AIMA ¥ TUIAHUPOBAHMS DSKCIIEPUMEHTA, CHUCTEM YIIPaBICHUS B HAHOMHXCHEPHH,
YHCICHHBIX METOJOB PEIIeHHUs MPUKIATHBIX 337a4 B HAHOUHKEHEPUH U JIp.

Legr mnNpakTHKM — TOATOTOBKA MAaTE€pPHAJIOB JUIS  BBINIOJHEHUS  BBITYCKHOU
KBATM(UKAIIMOHHON PabOTHI.

3agayaMu NPaKTUKH SBISIOTCS:

— OKOHYaTeNnbHOe (POPMUPOBAHUE y OOYyYArOMIMXCsA MPOPECCHOHANBHBIX KOMIIETEHIIUH,
CBS3aHHBIX C BBINOJIHEHUEM HAy4YHO-UCCIIEJOBATEIbCKUX M PAcuETHO-TNIPAKTUYECKUX 3a]ad B
o0yacT HaHOMATEpPUAJIOB, HAHOMPOILIECCOB M HAHOTEXHOJIOTMH ISl XUMUH, (apMaleBTUKU U
OHMOTEXHOJIOTHH,

— OCBOEHHE HOPMATHUBHOW JTIOKYMEHTALUW U3/I€TINI HAHOWHIYCTPUH MO TEME BBITYCKHOM
KBaJIM(DUKALIMOHHOW paboTHI;

—3HAKOMCTBO C OpraHM3alleil TEeXHOJIOTMYECKOro Mpolecca, HCCIeAyeMoro B
BBIIYCKHOM KBaJTU(UKALMOHHON padoTe;

— OCBOEHHE TPOTrPaMMHOr0 oOecreueHust A MOJESIUPOBAHUS HAHOMPOLIECCOB U
HAHOCHCTEM TI0 TeME BBIITYCKHON KBaTH(PUKAIMOHHON padoTHI,

—0000mene W cUcTeMaTh3aluus  JaHHBIX A BBIIOJHEHHMS  BBITYCKHOM
KBaJIM(DUKALIMOHHON paboThI;

— 3aKpEeIICHNEe HABBIKOB CaMOCTOSATENIbHOM pabOThl MPU PEIIEHUH KOHKPETHBIX HAYYHO-
MCCJIEIOBATEIbCKUX M MHHOBAI[MOHHBIX 3a/1a4 B IPO(PECCHOHAIBHOM 1€ATEIbHOCTH;

— opMHpOBaHUE KOMIUIEKCHOTO TNPEACTaBICHUS O clHeuupuke AesITeIbHOCTH
BBIITYCKHUKA 110 HalpaBieHUI0 NoAroToBKY 28.03.02 Hanounscenepus.

Crnioco6 nmpoBeieHus IPaKTHKHU: CTAlIMOHAPHASA.

KoHTponb ycmeBaeMOCTHM CTYA€HTOB BEAETCS 1[0 TMPUHATOW B  YHUBEPCHUTETE
PEUTUHIOBOU CUCTEME.

Pabouas mporpamMMa npakTUKH MOKET OBITh peajin30BaHa ¢ IPUMEHEHUEM JIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH U AJIEKTPOHHOT'O O0YYEHHUs OTHOCTHIO MM YaCTUYHO.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS ITPAKTUKHA
[TpoxokneHre TpakTHKH TpH TOATOTOBKE OakanmaBpoB 1o Hampasienuto 28.03.02
Hanounscenepua npoduns «buomeduyunckue u apmayeemuueckue HAHOMEXHOIOZUUY

HaIpaBJIEHO HA MPUOOPETEHNE CISAYIOMNX KOMIETeHIIHIi U MHAUKATOPOB UX IOCTUKEHUSI .

YHnBepcaanble KOMIICTCHUMHA U HTHAHUKATOPLI UX TOCTHKCHUSA



HaunmenoBaunue

Kox u HaumenoBanue

Kon n HanMeHoBaHME WHIUKATOPA JOCTHKECHUS

KaTeropuu VK VK
(rpynner) VK
CucreMHOe U VK-1. Cnocoben VYK-1.1 3Haet MeToaBI MOUCKA, KPUTUUECKOTO
KPUTHYECKOE OCYIIECTBIISATD MMOUCK, aHaJIM3a U CHHTE3a MHPOPMAITUH, IPUMCHCHHUS
MBIIJIEHUE KPUTUYECKUH aHAJIU3 U | CHCTEMHOTO MTOAX0/1a, OCHOBAHHOTO HAa HAYYHOM

CHHTE3 HH(pOpMalLuH,
HNPUMEHATh CUCTEMHBIN
HOJXO/ ISl PEeLICHHUS
IOCTABJICHHBIX 33J1a4.

MUPOBO33PEHUHU MPHU PEIICHUU 3a/1a4
npodeccnoHanbHOM e TENIbHOCTH.

VYK-1.2 YMmeer aHanu3upoBaTh 3aa4y, BeIICIAL €€
0a30BbI€ COCTABJISIONINE.

VK-1.3 YMmeer Hax0uTh U KPUTUUECKU
aHAJIM3UPOBATh MHPOPMAIIHIO, HEOOXOAUMYIO ISt
pelIeHus IOCTaBICHHOM 3a4a4H.

VK-1.4 YMmeet onpeaesisiTh U OLEHUBATh BApUAHThI
BO3MOXHBIX PEIICHUH 3a1a4H.

VYK-1.5 Bnaaeet HaBbIKaMU pacCMOTPEHUS
BO3MOJKHBIX BapHAHTOB PEIICHUS 3a/1a4H,
OLICHUBAHUSI UX JOCTOMHCTBA U HEJOCTATKHU.

Pazpabotka u

VYK-2. Criocoben

YK-2.2 Ymeer BEIOpaTh COOTBETCTBYIONTYIO

peanu3anus OTIpEeeIATh KPYT 337ad | OCTAaHOBKE 33J]a4i CTPATErHIO IpU
MIPOCKTOB B paMKax IKCIIEPUMEHTAILHOM MTOMCKE ONTUMATBHBIX
MOCTaBJIECHHOM LIENH U YCIIOBUH.
BbIOMpATH VYK-2.3 Bnaneer HaBbikamu BbIOOpa MeTO1A
ONTUMAaJIbHBIC CITOCOOBI | ONTUMH3AIMH CJIOKHBIX TPOIIECCOB B paMKax
WX PEIICHUS, UCXOMsI U3 | TIOCTABICHHOU IIEJIH.
JEUCTBYIOLIUX
MIPABOBBIX HOPM,
UMEIOLINXCS PECYPCOB
Y OTPaHUYCHUM.
Kommynukamus | YK-4. Crioco6en VYK-4.2 3HaeT 0CHOBHBIE IPHUEMBI U METOBI

OCYILIECTBJIATH JIETOBYIO
KOMMYHUKAIIUIO B
YCTHOW U MUCbMEHHOMN
dopmax Ha
rOCyIapCTBEHHOM
a3bIke Poccuiickon
®denepanuu U
WHOCTPaHHOM(BIX)
sa3bIKe(ax).

pedepupoBaHHs 1 AHHOTUPOBAHUS JIUTEPATYPHI 10
CMELUANbHOCTH, PHEMbI pabOThI C OPUTHHAIBHOM
JINTEPATYPOU IO CIEUUATTBHOCTH.

VK-4.3 3HaeT macCUBHYIO U aKTUBHYIO JIEKCUKY, B
TOM YHCJIE, OOIEHAYYHYIO U CTICIIHAIEHYIO
TEPMHUHOJIOTHIO, HEOOXOIUMYIO JJISl pEIIeHUs
CTaHJAPTHBIX KOMMYHUKATHBHBIX 3a71a4.

VYK-4.4 Ymeer ucnonb30BaTh UHOOPMAIIHOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHU TIPU TIOUCKE
He00X0ANMOM HH(pOPMAILIUU B MIPOLIECCE PELLICHUS
CTaHJAPTHBIX KOMMYHUKATHBHBIX 337124 Ha
rOCyJJapCTBEHHOM U MHOCTPAHHOM SI3bIKaXx.
YK-4.5 Ymeer paboTath ¢ OpUrHHAIBHOM
JUTEPATypOi MO CHEIMATBHOCTH CO CIOBApPEM.
YK-4.8 Bnazieer HaBbIKaMH pPEYEBO JACSITSILHOCTH
MIPUMEHUTEIIBHO K cepe ObITOBOH U
npoeCCHOHATFHON KOMMYHHUKAIINN, OCHOBaMH
yOJIMYHOMN peyn.

VK-4.9 BnageetT 0CHOBHOI MHOSI3BIYHOM
TEPMHUHOJIOTHEN CIEeUaIbHOCTH, OCHOBaMHU
pedepupoBaHHs 1 AHHOTUPOBAHUS JIUTEPATYPHI 10
CIELUAIBHOCTH.




HaunmenoBaunue

Kox u HaumenoBanue

Kon n HanMeHoBaHME WHIUKATOPA JOCTHKECHUS

KaTeropuu VK VK
(rpynner) VK
Camoopranu- YK-6. Criocoben VYK-6.4 YMeeT KpUTHYECKH OIICHUBATh
3anus u YIPaBISITH CBOUM 3¢ (HEeKTHBHOCTH UCTIONIB30BAHUS BPEMECHH U
CaMOpa3BUTHE | BPEMEHEM, JIPYTUX PECYpCOB MPU PELICHUU MOCTaBICHHBIX
(B TOM umcCIEe BBICTpauBaTh U 3aad.
3/10pOBBE- peain30BbIBaTh YK-6.6 Bianeer npenocraBieHHbIMU
cOepexxeHue) TPACKTOPHIO BO3MOYXHOCTSIMU JIJIsl IPUOOPETEHNS HOBBIX 3HAHUI
caMOpa3BUTHUS Ha Y HaBBIKOB.
OCHOBE TIPHUHIIUIIOB
o0pa3oBaHUs B TEUCHUE
BCEH )KU3HMU.
be3onacHocTh YK-8. Criocoben VYK-8.2 3naer xapakTep BO3JACHCTBUS BPEAHBIX U
KHU3HENeATeNlb- | CO37aBaTh U OIMAaCHBIX (DAKTOPOB Ha YETIOBEKA M MPUPOIHYIO
HOCTHU MOJJIEP>KUBATh B Cpeny, METO/IbI 3alIUThl OT HUX MPUMEHHUTENIBHO K

MOBCEIHEBHOM KU3HU U
B nipodeccuoHanbHOM
JIEATEIIbHOCTH
0e30MacHbIe YCIOBUS
JKA3HEIEATEIIbHOCTH
JUISl COXpaHEHUs
MIPUPOAHON CpeNbl,
obecrnieueHus
YCTOMYHBOTO Pa3BUTHUSA
oO1miecTBa, B TOM YHUCIIE
IIpU YTPO3€ U
BO3HUKHOBEHUHU
YpE3BbIYANHBIX
CUTYyallU U BOEHHBIX
KOH()JIMKTOB.

cdepe cBoeit mpodeccCHoHaATHHON ACSITEILHOCTH.
YK-8.9 Bnaneer HaBbIKamMH paliioHaIN3aUN
poheCCHOHATTLHON ICATENIEHOCTH C LENbIO
obecrniedeHrs 6€30MacHOCTH U 3alUThI
OKpY>Karolleu Cpebl.




Hqu)CCCHOHaHLHBIe KOMIICTCHUUHA U UHAUKATOPbI UX TOCTHKCHHUA

3anaga OOBexT uim Ko i Kon u HaumeHoBaHue OcHoBanue (npodeccuoHanbHbIH
npodeccnoHanbHOM o0racTb WHMKATOpa JTOCTHKEHUS CTaHJIapT, aHAJIU3 OIIbITA)
HanmeHoBanue [1K
JESITEIbHOCTH 3HAHUS K O0600uIeHHBIE TPYIOBBIC (GYHKIIUU
Tun 3aga4 npogecCHOHAIbHOM 1eATEJILHOCTH: HAYYHO-HCCJIeI0BATEILCKU 1 HHHOBALIMOHHbI

— IPOBEJICHHE — OCHOBHBIE [TK-1. Cniocoben [1K-1.1 3naet ocHOBHBIE [Ipodeccuonansherii crangapt 26.006
MH(OPMALIMOHHOTO | Pa3HOBUAHOCTH UCIIOJIb30BAaTh METOJUKN | TIOHATHUSA, OTIpEAeIICHUs, «Crenuanuct 1no pa3paboTke
MIOMCKA 110 HAaHOMATEpPHaJIOB; | KOMIUIEKCHOI'O aHAJINU3a KJIaCCU(PUKALIHH, HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX
OTJEbHBIM — METObI CTPYKTYpBI U CBOHCTB HCIOJIb3yEMbIC B MaTepuaioBy, YTBEPKICHHBIN MTPUKA30M
o0BeKTaM HCCIIEIOBaHUH, HAaHOCTPYKTYPUPOBAHHBIX | HAHOMHKEHEPHH. MuHucTepcTBa Tpy/la U COLMATBHON 3aIUThHI
HUCCIeJ0BaHUN HUCIBITAaHUH, MaTepUAIIOB JJIs [1K-1.2 3HaeT OCHOBHEIE Poccuiickoit ®eneparun ot 08.09.2015 Ne
MPUMEHUTEIBHO K JIMarHOCTUKY U WCTIBITAHUI XapaKTEPUCTUKHU 604n. O600meHHas TpyaoBast pyHKIHS A:
PEIICHUIO KOHTPOJIS MHHOBAIIMOHHOM HaHOMATEepPHUAIOB U JlabopaTopHO-aHATUTHYECKOE COMTPOBOXKICHUE
MTOCTaBJICHHBIX KadecTBa MPOTYKIIUU HaHOCTPYKTYP, METOJIbI UX pa3pabOTKX HAHOCTPYKTYPUPOBAHHBIX
3ajauy; HAaHOMATepHAaJlOB, | HAHOUHIYCTPHH. UCCIIEIOBaHUS U KOMIO3UIIMOHHBIX MaTepuanos. A/01.6.
— y4acTHe B COCTaBe | moirygadpHKaTos, JTUArHOCTHUKH. BrimonHeHue paboT Mo MOMCKY SKOHOMHYHBIX
KOJUIEKTHBA B 3aroTOBOK I1K-1.3 3HaeT OCHOBHBIE 1 2QPEKTUBHBIX METOJIOB MPOU3BOICTBA
BBITIOJTHCHUH JeTaneu u THUIIBI aHATUTUYECKOTO HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIHOHHBIX
Hay4HbIX W3/1eNIUi Ha UX o0opynoBaHus, MaTepHaJioB C 3aIaHHBIMH CBOMCTBaMU
HCCIICIOBAHUH, OCHOBE; HCIOJIB3yeMoro npu pabore | (ypoBeHb KBanupukanuu — 6)
BBIIIOJIHEHUE — C HAaHOMAaTEpHUAIIAMU. IIpodeccuonanbubiit cranaapt 40.044
AKCTIIEPUMEHTOB C HaHOMAaTEPHAITBI [TIK-1.4 YmeeT rpaMmOoTHO «CrienuanucT o HayYHO-TeXHUYECKUM
HCIIO0JIb30BaHUEM u 000CHOBBIBATh pa3paboTKaM M UCTIBITAHUSIM TTOJTMMEPHBIX
TUTIOBBIX METOJIMK C | HAHOTEXHOJIOTHH cnenuduueckue CBOMCTBa HaHOCTPYKTYPUPOBAHHBIX TIIICHOK,
COCTaBJICHHEM JUTSL XUMHUH, HaHOOOBEKTOB, IPABHIILHO YTBEPKJICHHBIN MTpUKa30M MUHHCTEPCTBA
METOJUK (hapMaleBTUKH U BBIOMpATh METOJUKHU TPpyJla ¥ COLMAIIBHON 3aIUThl Poccuiickomn
MPOBEICHHBIX OHMOTEXHOJIOTHH HCCIIeOBAaHUS UX ®epnepaunn ot 10.07.2014 Ne 447h.
HCCIIEA0BAHUM, CTPYKTYPBI U CBOWCTB. O6061menHas TpyaoBas pyHkuus B:
MPOBEACHUE [IK-1.5 Ymeer DKCNEPUMEHTATBHO-METOUYECKOE
WCIIBITAaHUH, aHAJIM3UPOBATH COTIPOBOXACHUE HAYYHO-TEXHUUECKOU

JUArHOCTUKH U

BO3MOXHOCTH NTPUMCHCHUSA

pa3pa60TK1/1 W MCIIBITAHUI HOBBIX TMOJIMMCPHBIX




3anaga OOBexT uun Ko i Kon u HaumeHoBaHue OcHoBanue (nmpodeccuoHanbHbIH
npodeccnoHanbHOM o0racTb WHMKATOpa JTOCTHKEHUS CTaH[IapT, aHAJIU3 OIIbITA)
HanmeHoBaHue [1K
JESITEIbHOCTH 3HAHUS K O0600uIeHHBIE TPYIOBBIC (GYHKIIUU
KOHTPOJISI KauecTBa METOJIOB IMarHOCTUKH IS HAHOCTPYKTYpUPOBaHHBIX 1ieHOK. B/02.6.
HaHOMAaTEpHaJIOB, HCCIe0BaHUs CBOMCTB CocrasiieHre cienupuKauyu HOBBIX
nonygabpukaros, HaHOOOBEKTOB U MOJIUMEPHBIX HAHOCTPYKTYPUPOBAHHBIX
3aroTOBOK JeTasIei 00pabaTkIBaTh Pe3ybTaThI IUICHOK (YPOBEHDb KBaTU(pHUKAIK — 6)
Y U3EJIUHN Ha UX AKCIEPUMEHTATbHBIX [Ipodeccuonanpusiii crangapt 40.104
OCHOBE HCCIIEIOBaHM B «CrienuanucT o U3MEpPEHUIO MapaMeTpPoOB U
HAaHOWH)KEHEPHH. MoIM(UKAIIMKA CBONCTB HAHOMATEPUAJIOB U
[1K-1.6 Bnaneer HaBbIKaMH | HAHOCTPYKTYP», YTBEPKICHHBIN MPHUKA30M
BBIOOpA CpelicTB u3MepeHuil | MuHHCTEepCTBa TPYda M COLUAIBHOM 3aIIUThI
JUISL OLICHKHU TIapaMeTpOB Poccuiickoit @enepanuu ot 08.09.2015 Ne
HaHOMAaTEPHAJIOB. 6111. O600mennas Tpynosas pyukuus C:
[IK-1.7 Bnaneer HaBbikamu | CoBepILLIEHCTBOBAHUE ITPOLIECCOB U3MEPEHUN
MIOKCKA, aHaTIN3a U napaMeTpoB U MOJU(UKAIIMHA CBOHCTB
CHUCTEMaTHU3aIHN HAaHOMAaTEPHAJIOB 1 HAHOCTPYKTYp. C/02.6.
uHpopmanuu B 001IacTH MopepHu3anus CymecTBYIOIMNX U BHEIPEHUE
HaHOWHXEHEPHH. HOBBIX MPOIIECCOB U 00OPYI0BAaHUS AJIs
Mo IM(UKAIIMKA CBONCTB HAHOMATEPUAJIOB U
HAHOCTPYKTYP (YpOBeHb KBaau(puKanuu — 6)
— IIPOBEJICHUE — METOJIbI I1K-2. Bnageer ocHoBamu | [1K-2.1 3HaeT THIIOBEIE [Ipodeccuonanshsiii crangapt 26.006
WH()OPMAIIMOHHOTO | UCCIIEAOBAHUM, dbyHIaMEHTAIBHBIX MPOIIECCHl XUMUYECKON «Crenuanuct no pa3paboTke
MOKCKA TI0 UCIIBITAaHUH, 3HAHUU TEXHOJIOTHH, HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
OTJIETTLHBIM JTUATHOCTUKHU U €CTECTBEHHOHAYYHBIX U OMOTEXHOJIOTHH 1 MaTepHuaioBy, YTBEPKICHHBIA TPUKA30M
o0BEeKTaM KOHTPOJIA OOIIeMHKEHEPHBIX (hapmaleBTHKH, MuHucTepcTBa Tpya U COLUATBHON 3alUTHI
HcCcIe0BaHUH KadecTBa TUCITUTLTUH, COOTBETCTBYIOIIIHE Poccuiickoit ®eneparum ot 08.09.2015 Ne
MIPUMEHHUTETBHO K HAaHOMATEPHAIIOB, | COMPSKEHHBIX C anmnaparbl 1 METO/Ibl UX 604n. O6001enHas TpyaoBast pyHKIuS A:
PELICHUIO nonygabpukaroB, | 001acTIMU MPUMEHEHHs] | pacyeTra, a Tak)Ke HayuHble JlaGopaTopHO-aHATUTHYECKOE COMTPOBOXKICHNE
MOCTaBJIEHHBIX 3aroTOBOK HaHOUHXEHEPUHU OCHOBBI METO/IOB pa3paboTKu HAHOCTPYKTYPUPOBAHHBIX
3ajad; JeTanen u COTJIACHO peaiM3yeMOMYy | YIPABJICHUS MMPOLIECCAMMU. KOMITO3UITMOHHBIX MaTepuaioB. A/03.6.

— Y4acCTHC B COCTABC

U3Jeaui Ha UX

nPOdUITIO TOITOTOBKU

[1K-2.2 YMmeeT npoBOIUTh

[To60p TEXHOJIOTHUECKUX MTAPAMETPOB




3anaga OOBexT uun Ko i Kon u HaumeHoBaHue OcHoBanue (nmpodeccuoHanbHbIH
npodeccuoHaIbHON obnacthb MHAMKATOPA TOCTUKEHUS CTaHJapT, aHAJIN3 OIbITA)
HanMmeHoBanue [1IK

JESITEIbHOCTH 3HAHUS K O0600uIeHHBIE TPYIOBBIC (GYHKIIUU
KOJIJICKTHBA B OCHOBE; (Xumust, GMOTEXHOJIOTHS, | SKCIEPUMEHTAJIbHbIE npoliecca Juisi IPOU3BOACTBA
BBITIOJIHEHUH — dapmareBTuka), u MCCIIEIOBAHHUS 110 HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3HIIMOHHBIX
Hay4HbIX HaHOMaTepHajbl | COCOOEH MX Ipe/ularaéMblM METOAMKAM, | MaTepUaJIOB C 3aJJaHHBIMH CBOMCTBaMU
HCCIIeI0BaHUH, u UCII0JIH30BaTh B aHAIM3UPOBATh U (ypoBeHb kBasIM(uKaIuu — 6)
BBINOJIHEHHE HAHOTEXHOJIOTUH | MPO(heCCHOHATIbHON o0pabaTbIBaTh pe3ysbTaThl
3KCIIEPUMEHTOB C JUIS XUMUH, JIEATEIIbHOCTH. 9KCIIEPUMEHTOB (B [Ipodeccnonansusbrii crangapt 40.044
UCIOJIb30BaHUEM (bapManeBTUKH U pa3nUYHbIX 001aCTAX «CrienuanucT 1o Hay4HO-TEXHUYECKUM
TUTIOBBIX METO/IMK C | OMOTEXHOJIOTUU XUMHUHU, OMOTEXHOJIOTUH U pa3paboTKaM M UCIBITAHUSIM MOTUMEPHBIX
COCTaBJIEHUEM (bapMareBTUKH). HAHOCTPYKTYPHUPOBAHHBIX IJICHOKY,
METOUK [1K-2.3 Bnageer MmeToaMu | yTBEp>KIEHHBIH nprKa3oM MUHHCTEpCTBA
IIPOBE/IEHHBIX pacuera u aHajaM3a TPyZa ¥ COLMaIbHOM 3aIuThl Poccuiickoit
HCCIIEA0BaHUH, IIPOLIECCOB B XUMHUYECKHUX ®enepauyu ot 10.07.2014 Ne 4471.
IIpOBE/ICHUE peakTopax, 6uopeakropax u | O6o0ieHHas TpyaoBas ¢pyHkuus B:
UCTIBITAHUH, ammapararax (apMarum, DKCcIepUMEHTATbHO-METOINIECKOE
JMAarHOCTHKHU U METOJaMHU OIpeJIeIeHUs COIIPOBO’KJICHNE HAYYHO-TEXHUYECKOH
KOHTPOJISI Ka4ecTBa TEXHOJIOTHIECKUX pa3pabOTKK U UCIIBITAHNA HOBBIX MOJMMEPHBIX
HaHOMAaTepHaoB, nokasartesiei mporecca. HaHOCTPYKTYpHUpPOBaHHBIX MIeHOK. B/03.6.
nosygabpuKaros, Opranu3zanys KOHTPOJISI KauecTBa ChIPbS,
3aroTOBOK JeTanen OCHOBHBIX U BCIIOMOTaTeIbHBIX MaTepHaIOB U
Y M3/IeTIHI Ha UX HOBBIX MTOJMMEPHBIX HAHOCTPYKTYPHPOBAHHBIX
OCHOBE IJICHOK (YpOBEHb KBTU(HKAIMU — 6)
— IIPOBEJICHHE — METOJIbI [TK-3. Cniocoben ITK-3.1 3naer TuNOBBIC [Tpodeccuonanbusiii crangapt 26.006
MH(POPMALIMOHHOTO | UCCIIEOBAaHU, HNPUMEHSTh Pacy€THO- YHUCIIEHHbIE METObI «Crienuanuct 1o pa3zpaboTke
MOKCKA TI0 WCTIBITAHUH, TEOPETUYECKHE METOIBI | PEIICHUS] MATEMAaTUYECKHX | HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UITMOHHBIX
OTAETbHBIM JMAarHOCTUKHU U JUIS U3y4EHUS U 3aJa4 ¥ yMeeT uX MaTepHaIOBY, YTBEPKACHHBIA MPUKA30M
00BEeKTaM KOHTPOJIS MOTU(HUKAIIHA CBOWCTB MPUMEHSTH IIPH MPOBEACHNN | MUHHCTEPCTBA TPY/Ia M CONMATBHOM 3aIUTHI
UCCIIEIOBaHUM KauecTBa HAaHOMAaTEpHAJIOB U pacueTHbIX paboT B obnactu | Poccuiickoit deneparyu ot 08.09.2015 Ne
IIPUMEHHUTEIIBHO K HaHOMAaTEpPHAJIOB, | HAHOCTPYKTYpP U HaHOWHXEHEPHH. 6041. O6001eHHas TpyaoBast pyHKuus A:
PELICHHIO noJ1y(habpuKaToB, | MPOLECCOB C UX [1K-3.2 3naer rexuuueckue | JlabopaTopHO-aHAIUTHYECKOE COIIPOBOXKICHHE




3agaua

OO0BEKT Ui

Ko n naumenoBanue

OcHoBanue (nmpodeccuoHanbHbIH

o Kon u
npodeccuoHaIbHON obnacthb MHJMKATOpa NOCTHKECHUS CTaHJapT, aHAJIN3 OIbITA)
HanMmeHoBanue [1IK
JESITEIbHOCTH 3HAHUS K O0600uIeHHBIE TPYIOBBIC (GYHKIIUU
ITOCTABJIEHHBIX 3aroTOBOK y4acTHEM C U IPOrpPaMMHBIE CPELCTBA pa3pabOTKKU HAHOCTPYKTYPUPOBAHHBIX
3a1ad; JeTaJey U HCIIOJIb30BaHUEM peanu3anuu KOMIIO3ULIMOHHBIX MaTepuaioB. A/05.6.
— cOop Hay4yHO- U3JIeIUH Ha UX COBPEMEHHOM MH(pOPMAaLIMOHHBIX Onpenenenne cOOTBETCTBUSA
TEXHUYECKON OCHOBE; BBIUMCIIUTEIbHOU TEXHOJIOTH Ipu HaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX
uHpOpMaLUU TIO — TEXHUKHU. IIPOBEJIEHUH PACYECTHBIX MaTEpUaIOBC HOBBIMU CBOMCTBAMH

TEMe HUCCIICOBaHUS
(Hay4Ho-
TEeXHUYECKast
TuTeparypa,
MaTeHTHI) JIJIs
COCTaBJICHUS
0030pOB, OTYETOB,
HAyYHBIX
myOTMKaIu,
y4yacTue B
MOJITOTOBKE OTYETOB
U MyOJIMKaui mo
TEMe HUCCIIeIOBaHUS

HAHOMAaTEPHAJIBI
u
HAHOTEXHOJIOT MU
JUISL XUMUH,
(dhapMaIeBTHKH U
OHMOTEXHOJIOTHH

pabot B obactu
HaHOWH>KEHEPHH.

[1K-3.3 Ymeer
HCIOJIb30BaTh Pacu€THO-
TEOPETUYECKUE METO/BI JIIS
W3Yy4eHUS U Moau(UKau
CBOMCTB HAHOOOBEKTOB U
MIPOLIECCOB C UX YYacTHUEM B
XUMHH, ONOTEXHOJIOTUH H
(bapmMareBTHKe.

TEXHHUUYECKOMY 3aJ1aHHI0 (YPOBEHB
KkBarpuKanuu — 6)

[Ipodeccnonanpusiii cranaapt 40.104
«CrenuanucT N0 U3MEPEHUI0 TapaMeTpoB U
Mo(UKAIIMKA CBONCTB HAHOMATEPUAJIOB U
HAHOCTPYKTYP», YTBEPKICHHBINA ITPHKA30M
MunucTepcTBa Tpya U COLUATBHON 3alUTHI
Poccuiickoit ®eneparuum ot 08.09.2015 Ne
611H. O6oOmenHas Tpynosas ¢pynkuus C:
CoBepllieHCTBOBaHHE MPOLIECCOB U3MEPEHUM
napaMeTpoB U MOJIU(UKAIINKA CBOHCTB
HaHOMaTepHaIoB U HaHOCTPYKTYp. C/02.6.
MonaepHu3zaius CymecTBYOUIMX U BHEPEHUE
HOBBIX MPOIIECCOB U 00OPYI0OBAaHUS AJIs

Mo IM(UKAIIMKA CBONCTB HAHOMATEPUAJIOB U
HAHOCTPYKTYP (YpOBeHb KBaIudpuKanuu — 6)




B pe3ynbrate npoxoxaeHus MpakTUKU 00y4JaroIIUiiCcs TOKEeH:

3namy:

— COBPEMEHHbBIC HAyYHbIC KOHIICTIIIMHU B 00JaCTH CO3JaHUsl HAHOMATEPHUAJIOB ISl XUMUU,
(dapmareBTUKU U OMOTEXHOJIOTHH;

— METOABl  WCCICNOBAHUS  HAHOMATCPUAIOB  JUIsl  XUMHH, (apManeBTUKH |
OHOTEXHOJIOTUH;

— OCHOBHBIC TEXHOJOTHYECKHE MapaMeTphl HAHOTEXHOJIOTHUYECKUX MPOIECCOB, CIIOCOOBI
UX KOHTPOJIS U YIPaBICHUS;

— METOBl aHANM3a HAHOTEXHOJOTHYECKHX IPOIECCOB KaK OOBEKTOB MOICIUPOBAHUS,
ONTUMM3ALIMU U YIIPABJICHHUS,

— TeXHUYECKUE M MPOrPaMMHBIC CPEJICTBA pealu3anuy WHHOPMAIMOHHBIX TEXHOJIOTHMA
IIPU MIPOBEJICHUU PACUETHHIX PabOT B 00J1aCTH HAHOUHKEHEPUH;

— COBPEMEHHBIE HOPMATHBHBIE JIOKYMEHThI 110 KOHTPOJIIO KadecTBa MPOAYKIIMU
OPEINPUATHI HAHOUHTYCTPUHU M 0€30I1aCHOT0 BEJICHHUS TEXHOJIOTUYECKUX MTPOLIECCOB.

Ymemn:

—paboTaTh C TEXHOJNOTMYECKOW M TEXHUYECKOM JOKYMEHTAlMeW, I0JIb30BaThCs
WH()OPMAIIMOHHO-CTIPABOYHBIM amlapaTtoM, B TOM YHCJIE C HCIOJIB30BAHUEM DJIECKTPOHHBIX
OMOTMOTEYHBIX CUCTEM, HH(POPMAIMOHHO-00PA30BaTEIbHBIX MOPTATIOB JJS IMOUCKAa CBONCTB
HAaHOMATEPHAJIOB, TAPAMETPOB  HAHOTEXHOJOTMYECKHX TMPOIECCOB U  XapaKTEPUCTHK
HAHOTEXHOJIOTUYECKOT0 000PYA0BaHUS;

— 0(pOpMIISATH PE3YNHTAThl HAYYHO-TIPAKTUUECKUX UCCIICIOBAHUM;

— UCTIOJIB30BaTh PACUETHO-TEOPETUYECKUE METOBI JUIS U3YUCHHS CBOWCTB HAHOOOBEKTOB
Y TIPOLIECCOB C UX YYaCTHEM B XUMHUHU, OMOTEXHOJIOTHH U (papMalleBTUKE;

— IPOBOJIUTH HCCIEAOBAHWE HAHOCUCTEM IIyTeM IIOCTAaHOBKU BBIUHCIUTEIHLHOTO
HKCIIEPUMEHTA.

Braoemy:

— HaBBIKAMH CAMOCTOSTEILHOW pabOThl C HWCTOYHUKAMH HAydYHOW WH(POpMAIUH,
pedepupoBaHusl HAyYHBIX MyONUKAlMd, 0OOOIIEHHS MEPEJOBOrO OMbITA U JIYUIIMX MPAKTHK
MPUMEHUTEIBHO K OOBEKTY UCCIICIOBAHUSI BBITYCKHOM KBaTU(UKAITMOHHON PaOOTHI;

— HaBBIKAMHM HCCJIEIOBAHUSL CTPYKTYphl W CBOICTB HaHOMATEpHUAaJOB [Isl XUMHUH,
(dbapmareBTUKU U OMOTEXHOJIOTHH;

— HaBBIKAMH aHAJIHM3a U MOJEIMPOBAHUS HAHOTEXHOJOTHYECKHUX MPOIECCOB;

— HaBbIKAMM CHCTEMaTHU3alllK, 00pabOTKH U 0000IIEHHUs Pe3yJbTaTOB KOMIIBIOTEPHBIX
HKCIIEPUMEHTOB.

3. OFbEM IIPAKTUKHU U BUJIbl YYEBHOM PABOTHI

[Ipaktuka mpoBoautcs B 8 cemectpe. MTOrOBbI KOHTPOJIb MPOXOKICHHS MPAKTUKH
OCYIIIECTBIISIETCS MIyTEM IIPOBEJACHMS 3a4€Ta C OLEHKOM.

Buj yueoHoii padoTnbl O6beM NPAKTHKH

3E Akana. 4. | Acrtp.u.
O0mas TPyA0eMKOCTh NPAKTUKH 9 324 243
CamocrosiTeibHas padora 9 324 243
B TOM 4HcJie B opMe NPAKTHYECKOH MOATOTOBKH: 9 324 243
Bua MTOroBoro KOHTpoJIsi: 3a4éT ¢ omeHKoM

4. COAEP) KAHUE MPAKTUKHU

4.1. Paznenbl npakTHKH



CamocrosiTenbHas
Paznensr HaunmenoBanue pasjena npakTUKd
pabota, yacoB

Pasnen 1 Teoperndeckoe H TMPAKTHYECKOE H3YYCHHE OOBEKTA 108

MCCIICIOBAaHMSI BBITYCKHOW KBAJTH(PHKAIIMOHHON paboThI

BeinoniHeHNe WMHAMBHIYAJIbHOTO 3aaHUs [0 TeMe
Paznen 2 . AMBILY . A 180

BBIINYCKHOW KBATH(PUKALMOHHON pabOThI
Paznen 3 Cucremaru3zais MaTepuaia, oJAroToBKa 0T4eTa 36

Bcero yacos 324

4.2 Conepxxanue pa3ieioB NPAKTUKHU

[TonroroBka MaTepuanoB I BBIMOJIHEHUS BHITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.

Pazgen 1. Teopernmueckoe M mNpakTHYECKOe H3YYeHHe O00bBEKTa MCCJIET0BAHUS
BBINIYCKHOH KBAJIM(PUKALMOHHOI padoThI.

TemaTuka mOpeIAUIUIOMHONM TpPakTHKH CTYAEHTOB OakajaBpuaTa  OIpelelseTcs
TEMAaTUKOH MX BBITYCKHOHN KBanmu(UKannoHHOM padoTel. [IpenaumiomMuas mpakTuka IpoXOIuT B
nabopaTopusax U KOMIBIOTEPHBIX Kilaccax Ha Bblmyckatouiel kagenpe XPU u npyrux HaydHbIX
7a00paToOpUsAX, TEXHOJOTHUECKUX TOApA3eNeHusIX, WHPOpMAIMOHHBIX HeHTpax PXTY wuwm.
J. . MenpneneeBa. CTyneHTbl 3HAKOMATCA C HaydHOW paboTOH Kadeapsl W B OTAEIbHBIX
CiIy4asix IPUBJICKAIOTCS B KAa4eCTBE HCIIOJIHUTENEW K PELICHHUIO OTACIBHBIX 3a/1ad B paMKax
BoinonHsAeMblx HMP m rpaHTOB, OCBaMBAaIOT METOABI SKCIEPUMEHTAIBHOIO MCCIEAOBAHMS,
KOMIIBIOTEPHOTO ~ MOJEIMPOBAHUA, ONTHUMHU3ALMM, YIPaBICHUSA  HAHONpPOLECCAaMU U
HaHOCHCTEMaMHM; MPHOOpPETar0T HaBBIKM MOMCKAa M IMOATOTOBKM HMH(pOpMAIMM, B TOM YHCIE C
MCIIOJIb30BAaHUEM CIIELUAIM3UPOBAHHBIX 0a3 JaHHBIX, JUIsl IPOBEACHUS PAcUETOB IO TEMaTHUKE
BBIITYCKHON KBaTM(PUKALMOHHOM paboThl, yUacTBYIOT B 00pabOTKe pe3yabTaTOB UCCIIEJOBAHUS.

Paznen 2. BpIlnosHeHMe WHAUBHAYAJIBHOIO 3laHMSl 1O TeMe BbIIYCKHOM
KBAJIM(PUKANMOHHOMH PadOTHhI.

Bo BpeMst mpoX0oxkaeHHS MPEAUIITIOMHON TPAKTUKUA CTYACHTHI COOMPAIOT MaTEPHAIIBI 10
TEMAaTHUKE BBIMTYCKHOW KBAaJTM(PHUKAIMOHHON paboThl, aHAIM3MPYIOT UX, HAMEYalOT OCHOBHBIE
HaIpaBJICHUS U 331a4u pabOThI, BbIpa0aThIBAIOT METOAOJIOTHIO PEIICHUS 3TUX 3a/1a4.

TemaTnka MHAWBUIYAILHOTO 33/JaHUS MOXKET OBITh CBs3aHA: C 3KCIEPUMEHTAIbHBIMU
UCCJIEIOBAaHUSIMH CTPYKTYpPbl M CBOMCTB HaHOMAaTepUaloB Uil XUMHH, (papManeBTUKA U
OMOTEXHOJIOTMM, a TaKKe TMPOLECCOB MX IMOJYYEHHUS; C TEOPETUUYECKUM aHaIM30M
HAHOTEXHOJIOTUYECKHX MTPOLIECCOB KaK 0ObEKTOB MOJIETTMPOBAHUS, ONITUMHU3ALMY U YIIPABICHUS;
C ITIOCTAaHOBKOM U MPOBEIECHUEM BBIYUCIUTENIBHBIX JKCIIEPUMEHTOB, HAIIPABIICHHBIX HA U3YYCHUE
HAaHOOOBEKTOB U MPOLECCOB C UX YYAaCTUEM B XUMHUHU, OMOTEXHOJIOTUU U (apMalleBTUKE U T.J.

Paznes 3. CucremaTn3anus MaTepuasa, NoAroroBKa oT4era.

O3HakoMJIEHHE C TpeOOBAaHUSAMHU, MPEAbSBISEMBIMU K HAllMCAaHUIO U IPEICTaBICHUIO
OT4YeTa.

[ToaroroBka oT4era BKIIOYAET OMMCAHUE U CUCTEMATU3ALMIO PE3yJIbTAaTOB, MOJYyYEHHBIX
B XOJI€ BBIMOJHEHUS WHAWBUIYAJIBHOTO 33JaHUs 1O TEME BBITYCKHON KBaTU(pHUKAIIMOHHON
paboTHL.




5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUAM K PE3YJIbTATAM

OCBOEHMSA IPAKTUKH

B pe3ynbTare npoxoxIeHus NPAKTUKHA CTYJEHT JOJKEH

Paznensl

11213

3name:

COBpPEMEHHBIE HayYHbIC KOHIICTIIIMH B 00JaCTH CO3/IaHHsS HAaHOMATEpHAJIOB IS
XUMHH, papMalieBTUKUA U OMOTEXHOJIOTUI

METOJIbI HCCJICIOBAaHUS HAHOMATEPHUAJOB JUIsl XWUMHUHU, (QapMaleBTUKA U
OMOTEXHOJIOTUN

OCHOBHBIC TCXHOJOTHUYCCKUC ITApaMETPbl HAHOTCXHOJIOTMYCCKHUX IIPOLCCCOB,
CII0COOBI HX KOHTPOJIA U YIpaBJICHUSA

MCTOABI aHaJIn3a HaHOTCXHOJIOTHYECCKHUX IIPpONIECCOB KakK 00BEKTOB
MOACIIMPOBAHUA, ONITUMU3AINN U YITPABJICHUA

TEXHHYECKHE U TMPOrpaMMHBIC CPEACTBA peanu3aluil  HHPOPMAIMOHHBIX
TEXHOJIOTHI IPU MPOBEJACHUH PACUETHBIX pa0dOT B 001aCTH HAHOMHKECHEPUH

COBpPCMCHHBIC HOPMATHMBHBLIC AJOKYMCHTBLI IIO KOHTPOJIO KadeCTBa MPOAYKIHHN
NPEINPUATHIA HAHOMHIYCTPUU H OE€30MacHOr0 BEICHUS TEXHOJIOTHYECKUX
HPOLIECCOB

Ymemn:

paboTaTh ¢ TEXHOJOTUYECKOW M TEXHHUYECKOW JOKYMEHTAIMEH, MOJIb30BaThCs
WH(OPMAIIMOHHO-CIIPABOYHBIM allapaToM, B TOM YHCIIE C HCIOJb30BaHUEM
AJIEKTPOHHBIX OMOJMOTEYHBIX CHCTEM, HH()OPMAIMOHHO-00Pa30BaTEIbHBIX
MOPTAJIOB  JUII  TIOMCKa  CBOWCTB ~ HAHOMATEpPHAJIOB,  IapaMeTPOB
HAHOTEXHOJIOTHYECKUX TPOILECCOB M XapaKTEPHUCTUK HAHOTEXHOJIOTUYECKOTO
000pyTI0BaHUS

0hOpMIIATH Pe3yIbTaThl HAYYHO-TIPAKTUUECKUX UCCIICTOBAHUI

UCIIONIb30BAaTh PAcYETHO-TEOPETUYECKUE METOABI ISl M3YYeHHS CBOMCTB
HAaHOOOBEKTOB W TIPOIIECCOB C WX YYaCTHEM B XHMHH, OWOTEXHOJIOTUH W
dapMmareBTHKe

10

IIPOBOAMTH MCCJIENOBAHUE HAHOCHUCTEM IIyTEM IOCTAHOBKHM BBIYMCIINTEIBHOIO
HKCIIEPUMEHTA

Braoemy:

11

HaBBIKAMH CaMOCTOSITEIIbHON pabOThl ¢ MCTOYHWKAMHU HAaydyHOW HH(OpMAI,
pedepupoBaHus HaydHbIX NyOnIMKanui, OOOOIIEHHS IMEpPeloBOro OmbITa M
JYYIIUX TIPAKTUK TPUMEHUTENIFHO K OOBEKTy WCCIeNOBAaHUS BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI

12

HaBBIKAMM UCCJIEIOBAHMS CTPYKTYPBhl M CBOMCTB HAaHOMATEPHUAJIOB ISl XUMUHU,
dhapmareBTUKU U OMOTEXHOJIOTHH

13

HaBbIKaMHW aHAJIM3a U MOACTIUPOBAHUA HAHOTCXHOJOTMYCCKUX ITPOIIECCOB

14

HaBbIKAMHU  CHCTeMaTu3anuu, oO0paboTku U  0O0OOIIeHHs  pe3ylbTaToB
KOMITBIOTEPHBIX IKCIICPUMECHTOB

B pesynbraTe npoxok1eHusl IpaKTUKHU CTYIEHT JO0KEH IPUOOPECTH CIEAYIOLIIe
YHUBEpCaJIbHbIE U MPO(PECCHOHATbHBIE KOMIIETEHIIMU M WHAUKATOPBI UX JOCTHXKEHUS:

KOI{ H HAMMCHOBAHUE MHAUKATOPA NOCTU/KCHUSA

Kon u nanmenoBanue YK
o YK

15

VYK-1. Ciocoben VYK-1.1 3naeT MeTO/IbI MOUCKA, KPUTUYECKOTO
OCYIIECTBIISITH TIOUCK, aHaJIM3a U CHHTEe3a WHPOPMAITUH, IIPUMEHEHHS
KPUTUYECKHI aHaU3 U CHUCTEMHOT'0 TI0JIX0/1a, OCHOBAHHOTO Ha HAYYHOM




Paznensl

Ne B pe3ynbrare npoxoxaeHus NPaKTUKU CTYIEHT JOJKEH 11213
CHHTE3 HH(pOpMalLuH, MHUPOBO33PEHUU IIPU PELLIEHUU 3a7a4
HIPUMEHATh CUCTEMHBIN 1po¢eCcCHOHATIBHOM 1S TEIbHOCTH
HOJAXO0J AJs PEUICHHUS YK-1.2 Ymeer aHanmu3upoBaTh 3a7a4y, BbIICISS + 1+
OCTaBJICHHBIX 3a/1a4 ee 0a30BbIe COCTABIISIIOIINE
VYK-1.3 Ymeer Hax0uTh U KPUTUIECKH
AHATM3UPOBATH HHPOPMAITHIO, HEOOXOIUMYIO +|+ |t
JUIs pelIeHUs] IOCTaBJIEHHOHN 3a1a4u
VYK-1.4 Ymeert onpenensTs U OIIEHUBATh +
BapHaHThl BO3MOKHBIX PELICHUH 3a1a4u
VYK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOYKHBIX BAPHAHTOB PELICHUS 3a1auH, +
OLICHMBAHMSI UX JIOCTOMHCTBA M HEJJOCTATKH
YK-2. Cnocoben YK-2.2 Ymeet BoIOpaTh COOTBETCTBYIOIIYIO
OIIPCACIATE KPYT 3a1a4 B IIOCTaHOBKE 3aJa4yu CTPATCIuI0 Npu
paMKax IMOCTAaBICHHOM LEH | SKCIIEPUMEHTAIEHOM IIOUCKE ONTUMAIIbHBIX +
¥ BBIOUPATh ONTUMAJIBHBIE | yCIIOBHIA
16 | cmocoObI KX perieHus,
MCXOIA 3 JICHCTBYIOIIHX VYK-2.3 Braseer HaBbIKaMH BBIOOpa METO A
IIPaBOBBIX HOPM, ONTHUMHU3ALMHU CIIOKHBIX IIPOLIECCOB B paMKax +
MMCIOIIHXCA peCypCoB 1 IIOCTaBJIEHHOW LEJIN
OrpaHUYEHUH
VK-4. Cniocoben VK-4.2 3HaeT OCHOBHBIC IPUEMBI U METO/IbI
OCYILIECTBIIATH JI€TIOBYIO pedepupoBaHus  AHHOTHPOBAHHS TUTEPATYPBI | +
KOMMYHHKAIIMIO B YCTHOM M | [0 CIIEIMATLHOCTH, IPHEMBI pabOTHI C
NUCbMEHHOMN (hopMax Ha OPUTHHAIILHOM JTUTEPaTypOid MO CIIeUUaTbHOCTH
rocyapCTBCHHOM A3bIKE VK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO JICKCHUKY,
Poccuiickoit Deepai U | g Tom ynciie, 06IMEHAYYHYIO U CIIEIHATBHYIO N
MHOCTPaHHOM(BIX) TE€PMUHOJIOTHIO, HEOOXOIUMYIO ISl PELIeHUs
SI3bIKE(aX) CTaHJIAPTHBIX KOMMYHUKATUBHBIX 33/1a4
VK-4.4 Ymeet ucnionb3oBath HHGHOPMAIIMOHHO-
KOMMYHHKAI[UOHHBIE TEXHOJIOTHH IIPU TIOUCKE
HE0OXO0aMMOM MH(POPMALIMH B MPOIECCE + 414
17 pelLIeHHs] CTaHIaPTHBIX KOMMYHUKATUBHBIX
3a]1a4 Ha TOCYJJapCTBEHHOM M MHOCTPAHHOM
A3bIKAX
YK-4.5 VYmeer paboTath ¢ OpUrHHAIBLHON + 414
JUTEPATYpPOH MO CIIEHUATBHOCTH CO CIIOBAPEM
YK-4.8 Bnaneer HaBbIKaMH peueBOit
JeSITEIbHOCTH PUMEHUTENBLHO K cepe ObITOBOM +
U npoeccuoHaNbHON KOMMYHHUKAIUH,
OCHOBaMHU NyOJIHYHOM peun
VK-4.9 Bnageer 0CHOBHOM UHOS3BIYHON
TEPMHHOJIOTHEN CIIENNaIbHOCTH, OCHOBAMHU + +
pedepupoBaHusl U aHHOTUPOBAHUSI JINTEPATYPHI
110 CIIEUAIBHOCTH
VK-6. Cnnocoben ynpapnars | YK-6.4 YMeeT KpUTHYECKH OIIEHHBATH
1g | CBOMM BpEMEHEM, 3 PEKTUBHOCTb UCIIOJIB30BAHUS BPEMEHU U + 414

BBICTpAanBaTh U
PCAIM30BbIBATH

JPYTHX PECYPCOB IPU PELIEHUH ITOCTaBIEHHBIX
3ajad




Paznennl
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TpacKTopuIo camopasButus | YK-6.6 Bnaneer npenocraBieHHbIMU
Ha OCHOBE MPUHIUIIOB BO3MOKHOCTSIMU ISl IPUOOPETEHHSI HOBBIX + |+
00pa3zoBaHus B TEUCHHUE 3HAHUH ¥ HABBIKOB
BCEU KU3HU
YK-8. Cnocoben co3naBatb
1 IIOAACPIKUBATH B VYK-8.2 3naer xapakTep BO3ICUCTBUS BPEAHBIX U
TIOBCE/THEBHOM KU3HU U B OMAacHBIX (DAKTOPOB Ha YETIOBEKA M MPUPOIHYIO
npoQeCcCHOHABHOM Ccpeny, METOBbI 3aIUThI OT HUX IPUMEHUTENIBHO | +
JEATENBHOCTH OE30MacHbIe | k chepe cBOEl MpoheccHoHanbHOI
ycioBuA JEITECIbHOCTU
19 | KHBHEACATENLHOCTH JULS
COXpaHEHHUs IPUPOJTHOMN
CpCAbL, obecneuenus VK-8.9 BrasieeT HaBbIKAMH pallMOHAIH3a1MH
YCTOUYHBOIO PasBUTHA po()ECCUOHATBHOM JEITEIBHOCTH C LIEIBIO
00IIIeCTBA, B TOM YUCIE IPU | oGecrieyenns 6E30MACHOCTH 1 3AIIHTHI +
YTPO3€ M BO3HHKHOBEHHN OKpY’KaIoLLIEH cpejibl
YpE3BBIYAIHBIX CUTYAIIUN U
BOCHHBIX KOH(DIUKTOB
Ko u nammenopane ITK Kon u HanMeHOBaHMe MHANKATOPA 10CTUKEHUSI
IIK
[TK-1. Ciocoben I1K-1.1 3HaeT OCHOBHBIC ITOHATHSI, ONIPEACICHNUS,
HCIIOJIb30BaTh METOIUKHU KJIAaCCU(UKALINH, UCIIOIH3yEeMBIE B +
KOMIUIEKCHOI'O aHaJIU3a HAHOUHXKEHEPUU
CTPYKTYpBI ¥ CBOHCTB [TK-1.2 3HaeT OCHOBHBIC XapaKTCPUCTHKU
HaHOCTPYKTYPHUPOBAHHBIX HaHOMAaTEPHUAIOB U HAHOCTPYKTYP, METOABI UX +
MaTepualoB I HUCCJICAOBAHUS U JUAaTrHOCTUKH
MCTIBITAHAH 5 ITK-1.3 3HaeT OCHOBHBIE THITHI aHATUTHIECKOTO
MHHOBAIIHOHHOU 000pyJ0BaHUsI, UCIIOIB3YEMOro IpU paboTe ¢ +
MPOYKITMHM HAHOMHYCTPHH | gagomaTepHanaMu
[1K-1.4 Ymeer rpaMOTHO 00OCHOBBIBATh
cnenuduyeckrue CBONCTBa HAHOOOBEKTOB, + 1+
20 MPaBUIEHO BH6HpaT£, METOJMKHU UCCIICTOBAHMS
UX CTPYKTYpPbI U CBOMCTB
[1K-1.5 Ymeer aHanu3upoBaTh BO3MOKHOCTH
MPUMEHEHHUS METOJOB IUATHOCTUKH IS
HCCJIEOBAHUS CBONCTB HAHOOOBHEKTOB U + | +
00pabaThIBaTh pe3yNbTaThl SKCIIEPUMEHTAIBHBIX
WCCJICIOBAHMIN B HAHOMHKEHEPUHU
[T1K-1.6 Biameer HaBbIKaMU BBIOOpA CPEICTB
M3MEPEHUH 17151 OLIEHKU [TapaMeTPOB +
HaHOMaTEPHAJIOB
IIK-1.7 Bnageet HaBBIKAMH ITOMCKA, aHAJIA3a U
cucTeMarusanuu napopmanuu B obmactu |+t
HAaHOWHXEHEPUH
[1K-2. Bnageer ocHOBaMu [1K-2.1 3HaeT TUITOBBIE MPOIIECCH XUMHUIECKOM
(yHIZaMEHTaNBHBIX 3HAHUN | TEXHOJIOTHH, OHOTEXHOJIIOTHH U (hapMaIlEBTHKH,
21 | eCTECTBEHHOHAYYHBIX U COOTBETCTBYIOIIUE arnaparbl U METObI UX +

OOLIEeMHKEHEPHBIX
JTUCLUTUIMH, CONPSKEHHBIX

pacdeTa, a TaK:XK€ Hay4YHbIC OCHOBBI MCTOJ0B
YIIpaBJICHUS IMPOLCCCAMU




Paznienbl
Ne B pe3ynbraTe npoxoxaeHuss IpakTUKU CTYAEHT JOKEH 11213
¢ 001aCTAMM IPUMEHEHUS [1K-2.2 YMmeeT npoBOAUTH SKCIIEPUMEHTAIIbHBIE
HAaHOMHIKCHCPUHU COIJIACHO | MCCIIEAOBAHUS IO MPEAJIaraéMbIM METOAMKAM,
peanuzyeMomy pohuIio aHaJM3UPOBATh U 00padaThIBaTh PE3yabTAThI +
MOJTOTOBKU (XUMHUS, OKCIIEPUMEHTOB (B PA3TUYHBIX 00JIACTIX XUMHUH,
OMOTEXHOIOTHS, OMOTEXHOJIOTHH 1 (hapMaIleBTHKH )
(apmaneBTHKa), U I1K-2.3 Bnageer MeTogamMu pacuera U aHaIM3a
CIIOCOOCH X HCIIOJIB30BATh [IPOLIECCOB B XUMUYECKHUX PEAKTOpaX,
B IPO(ECCHOHATIBHOM OuopeakTopax u amnmnapaTarax ¢papmaiuu, +
ACATCIIBHOCTH METOJIaMHU OIPEACIICHUS TEXHOJIOTHIECKUX
noKasaresei mpoiecca
I1K-3. Criocoben [1K-3.1 3HaeT TUMOBBIE YNCICHHBIE METOIBI
MPUMEHSITh PACUETHO- pEIIeHUsT MaTEMaTHYECKHX 3a/1ad U YMEET UX + 1+
TEOPETUYECKHE METOMBI ISl | IPUMEHSTH [IPH IMPOBEICHUN PACYETHBIX pabOT B
U3y4eHHs ¥ MOAUGHUKAIMK | 00J1aCTH HAHOUHYKEHEPHHU
CBOWCTB HAHOMATEPHAIOB M | [TK-3.2 3HaeT TeXHUYECKUE U NpOrpaMMHBIE
HAHOCTPYKTYpP U MPOUECCOB | cpencTBa peanu3anui HHPOPMAIIHOHHBIX + 1+
22 | € MX y4acTHEM C TEXHOJIOTHH MPHU MTPOBEACHUH PaCUETHBIX padoT
HCIIOJIBb30BAHUEM B 00JIaCTH HAHOWHKEHEPUH
COBPEMEHHOH 5 [1K-3.3 YMeeT ucrnonp3oBaTh pacyéTHO- +
BBITUCIUTEIBHON TCXHUKI | teopeTHyecKre METOIbI ISl H3yUCHUS U +
MoAu(UKAIIMU CBOMCTB HAHOOOBEKTOB U +
MIPOLIECCOB C UX YYaCTUEM B XMMHHU, N
OMOTEXHOJIOTUH U (papMalleBTHKE
6. NIPAKTUYECKHUE U JIABOPATOPHBIE 3AHSATUSA
Y4eOHBIM  IJJAHOM  TIOJTOTOBKM  OakaiaBpoB 1o  Hampaiermio  28.03.02

Hanounsicenepusn, npopuns «buomedouyunckue u gpapmayesmuueckue HAHOMEXHONOZUU
NPOBE/ICHUE MPAKTHUECKUX U JTAOOPATOPHBIX 3aHATHH MO MPAKTUKE HE TMPETYCMOTPEHO.

7. CAMOCTOSATEJIBHASA PABOTA

PernaMeHT mpakTUKM Ompenensercs U YCTaHaBIMBAe€TCS B COOTBETCTBUHU C YUEOHBIM
IUTAHOM M TEMOM rocyJapCTBEHHON UTOTOBOM aTTeCTAallUU 00Yy4aroLIerocs.

OcHOBY cozepKaHUsl CaMOCTOSITEIbHOM pPAa0OTBI OOydaromierocs IMpH NPOXOKACHUU
IOPaKTUKA B CiIydae BBINOJIHEHUS BBINTYCKHOM KBanu(HUKalMoHHONH pabotel B Buae HUP
COCTABJISIET OCBOCHHE METOJOB, IPUEMOB, TEXHOJOTMH aHaIM3a M CHUCTEMAaTU3allMd HAay4HO-
TEXHWYEeCKOH uH(opManuy, pa3paboTKa IUIAHOB M MPOrpamMM IPOBEJACHUS HAy4YHBIX
MCCJIEIOBAaHUM U BBIMIOJIHEHUE UCCIIEI0OBAaHUI 110 TeMe BBITYCKHOW KBaJM(UKAIIMOHHON paboThI
C Y4€TOM MHTEPECOB M BOZMOXKHOCTEH Kadenpbl MK OpraHu3alyu, re OHa IPOBOJUTCS.

[Ipyn mpoXOXAEHUM TPaKTUKA OOYyYaromMiics JOJDKEH HCIOJIb30BaTh COBOKYITHOCTh
(GopM U METOI0B CAMOCTOSITENILHON PaOOTHI:

- nocelieHue ceMuHapoB Kadeapsl (mpobiaeMHo 1abopaTopun, HAy4HOU TPYIIIbL);

- U3y4eHUE METOAMK aHajau3a M  CHUCTEMAaTU3allUd  HAyYHO-TEXHHYECKOU
uHOpMalKK, pa3pabOTKU IUIAHOB U POTrPaMM MPOBEJICHHS HAyYHBIX UCCIIEI0BaHUI;

- MIOCEILICHUE NPEAIPUATUN HAHOUHIYCTPHUH, BBICTABOK;

- CaMOCTOATENIBHOE U3YyYEHUE PEKOMEHIYEMOM JIUTEPATYPBI.



8. IPUMEPBI OHEHOYHbIX CPEACTB JJIA KOHTPOJISI OCBOEHUSA
ITPAKTUKHU

HroroBas oreHka Mo MpakTHKE (3a4eT C OIIEHKOW, MakcuMalbHas orieHka — 100 6ayoB)
BBICTABIIIETCS CTYIEHTY [0 HWTOraM HAMUCaHUS oOT4YeTa O TMPOXOXKICHUU MPAKTUKU
(MakcuMalbHasl OLIEHKA 332 OTYET O MPOXOXKICHUH MPAKTHKU — 60 0aJIOB) U HTOTOBOTO OIpoca
CTyJeHTa (MakcUMajbHas OLIEHKA 3a UTOTOBBI ornpoc — 40 6aioB).

8.1. TpeGoBaHuUs K 0TYETY O MPOXO0KIEHUU NMPAKTUKH

OTuer 0 MPOXOXAEHUHM IPAKTUKH BBIMNOIHAETCS CTYJEHTOM BO BpeMs IPOXOKICHHUS
NPAaKTUKA B COOTBETCTBUH C KaJCHJAPHBIM Y4€OHBIM IpaMKOM Y4eOHOTrO IIaHa MOATOTOBKU
OakajmaBpoB 10  HampamjieHUIO moAroToBku  28.03.02  Hanounycenepus  npoduiis
«buomeouyunckue u papmayesmuyeckue HAaHOMEXHOIO2UUY .

OTueT 0 NPOXOXKAECHUH NMPAKTUKH TOJDKEH COAEPIKATh CIEAYIOIINE OCHOBHbIE pa3ebl:

— TUTYJIBHBI JIMCT C HAaWMEHOBAaHMEM BHUJAA MPAKTUKM M Ha3BaHUS HAy4yHO-
UCCIICIOBATEIbCKOW  OpraHu3allMd MM IPOM3BOJICTBEHHOTO  HPEANPUATHS — MecTa
IPOXOKICHUSI IPAKTUKH;

— coziepkaHue (HaMMEHOBAaHUE BCEX TEKCTOBBIX Pa3/ieoB OTUETA);

— pe3yabTaThl BHIOJIHEHHS 00yJaroIIUMCs TPOTPaMMBbI BBIITYCKHOW KBAIM(UKAITUOHHON
paboThI B IIpoliecce MPOXOKACHUS IPAKTUKU:

— 1IeJIb U 33Ja4d Hay4yHOU paboThl;

— aHanu3 “HGOpMaLMH, NTOJIYYEHHON U3 pa3IMYHbIX MHPOPMALMOHHBIX UCTOYHUKOB, IO
TEMe UTOTOBOH KBAIN()UKATMOHHOW PadOTHI,

—CBEJICHUS O Marepuansax M OOOpYHOBaHMM, MCIOJIb30BAHHBIX IIPU BBIOJHEHUU
9KCIEPUMEHTAIbHON padOTHI (MpU HAJIIMYKMK) BO BPEMsI IPOXOKACHUS MPAKTUKH;

— MOJIy4YEHHbIE PE3yJIbTaThl U UX 00CYXKIEHUE;

— rpaduyeckuii MaTepuall, IPeayCMOTPEHHBIN TUIAHOM BBITYCKHOM KBaIM()UKAITMOHHON
paboTHI,

— OCHOBHBIE BBIBOJIbI 10 pe3yJIbTaTaM padOThI, BBHIOJHEHHOW BO BpeMs IPOXOXKIACHUS
NPaKTUKU;

— CIMCOK HCIOJIb30BaHHBIX JIUTEPATYPHBIX HCTOUHUKOB;

OTd4er O MNPOXOXKIEHUM TPAKTHKH BBINOJHAETCS C IOMOLIBIO IEPCOHAIBHOTO
KOMITBIOTEpa Ha Jrctax ¢opmarta A4, moss — cTanaapTHeie, mpudt — Times New Roman, 14,
yepe3 1,5 untepBana. Tabauibl ¥ pUCYHKH BBINOJHSAOTCS B coorBeTcTBUM ¢ ['OCT 7.32-2001.
TekcToBbIi MaTepuan HEOOXOJAMMO WJUIIOCTPUPOBATh pHUCYHKaMH U ¢oTorpadusmu,
BBITIOJTHEHHBIMU BO BpEMs TPOXOKACHUS TPAKTUKU WIIH MTOJIyY€HHBIMU U3 ceTu MHTepHeT.

Crpanuibl OT4ETa HyMEPYIOT apaOCKUMU IUPpaMu CO CKBO3HOM Hymepaunuei 1o BceMy
TEKCTY; TUTYJbHBII JIMCT BKJIIOYAIOT B OOIIYI0 HYMEPALMUIO CTPAHUI] OTYeTa, HO HOMEp
CTpaHULbl HA TUTYJIHHOM JIUCTE HE MPOCTABIISAIOT.

CcbUIKM Ha HCIHOJIB30BaHHBIE MCTOYHMKHM pAaclojaraloT B TEKCTE B NOPAIKE HX
NOSIBJICHHUS U HYMEpYIOT apabckumu nudpamu 0e3 TOYKM B KBaJpaTHBIX CKOOKax, HallpUMep,
[1]; [3-5]. bubnmorpaduyeckue cepuiku odhopmisitor B coorBerctBun ¢ [OCT P 7.0.5-2008.

8.2. IlpuMepHasi TeMAaTHKA 0TYETOB MO NMPAKTHKE

Temaruka OTYETOB MO MPAKTUKE JIOJDKHA COOTBETCTBOBATh TEMATHUKE BBIYCKHOMN
kBasnukanroHHoi pabotsl (BKP).

[IpumepHas TeMaTKa OTYETOB MO MpakTUKe npH BeinoaHeHun BKP B Bune HAUP:
1. BnusHue nmapaMeTpoB MHUKpPOQIIIOWIHOIO IMpolecca U I'eOMETpUH KaHajJoB Ha
pa3Mmep U (hopMy Kamesb Ha IpUMepe MOJEIIbHBIX CUCTEM;



2. MeTobl M TOAXO/IbI K MOTYYEHUIO MOKPBHITHI HA OCHOBE a’poresen

3. Hccnenoanrie 3PQGEKTUBHOCTH CHCTEM [IOCTaBKHM Ha OCHOBE MHKPOBHM3HKYI U
JUIIOCOM Ha MOJIENTM KPOBEHOCHOTO COCya

4. Pa3paborka  cocraBa M TEXHOJOIMM  IOJYYEHUS  HMHTAISILIMOHHOTO
MIPOTUBOBUPYCHOTO IIpernapara,

5. [TomuMepHble MHIEIUTBI IS JIOCTaBKM TPOTHBOOIYXOJIEBBIX MPENapaToB:
uzydenue B 2D u 3D Mozaensix in vitro;

6. HanocTpyKkTypupoBaHHBIE HETKaHBIE MaTepHUadbl HA OCHOBE IEJUTIOJIO3HBIX
BOJIOKOH JIJISl pelIeHHs 3a/1a4 OMOMEIULIUHBI,

7. [Tporiecc MHKAINCYIAUNA OMOJIOTUYSCKU aKTUBHBIX BEIIECTB B MHUKPODIIOMTHOM
MOJTyJIe;

8. Pa3zpaboTka cocraBa M TEXHOJOTHH IMOJYYCHUs HA3aIBHOTO CHpes s Teparuu
UHCYJIbTA,

9. [Tpouiecc HaHeceHUs TUAPOPOOHBIX TOKPHITHH C HCIOIB30BAHHEM OBICTPOTO
paciIMpeHusi CBepXKPUTUUYECKOTO pacTBOPa,;

10. [Tpouecchl moaydYeHUs KOMIO3UIMI XUTO3aHOBBIX a3pOresieid ¢ HOHAMU KaJIbLus;

11.  BupryanbHbIii TpeHaXkep MPOIECCOB HHKANCYISIUU B MHUKPOQIIOUIHOM
YCTPOMCTBE;

12. 3D neuvarp ¢daHTOMa HOCA JJIsS MPOBEIACHUS in Vitro MCCIEIOBaHMA Ha3aJbHBIX
CIIpEeB;

13.  BupryanbHbIil TpeHaxep UIsi H3YyYEHHUS IPOLIECCOB HAHECEHMsI MOKPBITHIA B

ICCBJOOXKMKCHHOM CJIOC.

KoHkpeTHOE coaepkaHMe HMHIMBUAYAJIbHOIO 3aJaHUs II0 IIPaKTUKE B paMKax
OAroTOBKU Marepuanos s BKP MoxeT BkitouaTh caeAyrone COCTaBIsAOIINE:

1) cOop, cucTeMaTH3alMI0 M aHAIU3 Hay4yHOH Juteparypbl mo Ttematuke BKP ¢
HCIIOJIb30BaHUEM OTEUECTBEHHBIX U 3apyO0eKHBIX OMOIMOTEUHBIX CUCTEM, U 0a3 TaHHBIX;

2) pa3BUTHE TPAKTUYECKOTO HUCCICHOBAaHHWS [0 H3YYCHHUIO OOBEKTa HAay4YHO-
UCCIIeIOBATENbCKOM paboThl B 3aBucuMocTu oT ueneit BKP, cuctemaruzamuio pesyiabTatoB B
BHJIE pa3Jiena B OTYET IO NPAKTHUKE;

3) npoBezieHHEe JTa0OPATOPHBIX WM TPAKTUYECKUX IKCIIEPUMEHTOB C HCIOIb30BAHUEM
COBPEMEHHBIX METOAMK U TEXHUYECKUX CpelcTB o TemaTuke BKP;

4) mpoBeJicHHEe KOMITBIOTEPHBIX 3KCIHEPHMEHTOB C HCIOJIb30BaHHEM YHHBEPCAIBHOTO M
CIEIUATU3UPOBAHHOTO MTPOrpaMMHOTO obecrieuenus mo tematuke BKP;

5) ocBOGHHE HOBBIX MPOrPAMMHBIX MOJYJIEH, KOMILIEKCOB MPOTPAMMHBIX CPEICTB MO
Tematuke BKP;

6) MOArOTOBKY  [MOKJaga T[O  pe3yibTaTtaM  BBINOJHEHHBIX  HCCICAOBAHHHA  H
WUTIOCTPaTUBHOIO Marepuajia B (QopMme mocrepa WIM NPE3eHTaluu Ui INpEeACTaBICHUS Ha
€XKEroHoN KoH(pepeHIHH oOydaroummxcsi (hakyabTeTa HU(PPOBBIX TEXHOJIOTUH U XMMUYECKOTO
uxuHupuHra (LHuTXUhH);

7) NOATOTOBKY Hay4YHOW CTaThM MO pE3yJbTaTaM BBIMOJHEHHBIX HCCICAOBAHUM IS
nyOnMKanuu B MaTepuaiax eXerogHoro MexXIyHapOoJHOTO KOHIPecca MOJIOABIX YYEHBIX IO
XUMHHU U xumMuuyeckor TexHoioruu (MKXT) umu 1pyrom HaygyHOM M3aHUY;

8) yuacTne B Hay4YHBIX MEPONPHUSITHUAX OT Kadeapbl, (GakyibTeTa W YHHBEPCHUTETA
(BBICTaBKH, CEMHHAPBI, KOH(EPEHIIUH, HayYHbIe JJOKJIAAbI U T.I1.).

8.3. [IpumepsI BONMPOCOB /IJIsi HTOTOBOI0 KOHTPOJISI OCBOEHUS MPAKTHKH
(3a4€T ¢ OLeHKOM)

1. O6ocHoBanue akTyasbHOCTH TeMbl BKP.
2. Ilpeanonaraemasi HOBU3HA U NPaKTHUYECKasi 3HAYMMOCTb pe3yabTatoB BKP.
3. Ucropus ctaHOBIIEHUS U Pa3BUTHs 00BeKTa nccinepoBanms BKP.



4. OcHoBHBIE 00JIacTH TPUMEHEHUsI 00BbekTa ncciaeaoBanus BKP.

5. OcHoBHBIE (UBHKO-XMMHUYECKHE CBOWCTBa 0OBekTa wuccienoBanuss BKP u
COBpPEMEHHbIE METOJIUKH UX U3MEPEHUS (UCCIICOBAHUS, TUATHOCTHKH ).

6. OcHOBHBIE HOpMaTHBHBIE TpeOoBaHMA K 00BbeKTy uccienoBanusi BKP, coBpemenHbIe
METOJUKH JTUArHOCTUKH U UCIIBITAHUH.

7. OCHOBHBIC TIpaBHJIa TEXHUKH OE30MACHOCTH MpPU paboOTe ¢ OOBEKTOM HCCIECIOBAHUS
BKP.

8. CoBpeMeHHbIE METOABl IONYYEHHUS, XpAaHCHHS U MCCIIEJOBAHUS CBOHCTB OOBEKTa
ucciaenosanusg BKP,

9. O6opynoBanue, HEOOXOUMOE IS MTOJTy4eHUs 00bekTa nccienoBanus BKP.

10. OcobenHocT  00pabOTKH  AKCIEPUMEHTAIBHBIX  JAHHBIX TPHU  JHATHOCTHKE
napaMmeTpoB 00bekTa uccienoBanus BKP.

11. CoBpemeHHbIE HAyYHBIE MTOJIXO/IBI K MOJECIUPOBAHUIO 00bekTa uccienoBanus BKP.

12. IIporpammHoOe oOecrmieueHre, HCIOJIb3yeMOe JUIS HW3YYEHHS] W MOJCITUPOBAHHS
CBOMCTB U XapaKTEPUCTUK 00beKTa uccienoanus BKP.

13. CoBpeMeHHOE COCTOSIHME WCCIICIOBAaHH B MHPOBOM HAyYHOM COOOIIECTBE B
oTHOHIeHHH o0ObekTa ucciuenoBanuss BKP; mepcrekTuBbl ganpHEHIIEro pa3BUTHS HAyYHBIX
UCCIIE0BAHUN.

14. Ocobennoctu ceptudukanuu o0bekTa wuccienoBanuss BKP kak mnpoaykuuu
HAHOWH/TyCTPHH.

15. ®opMynupoBKa LI U MJIaH HAYYHBIX UCCIEAOBAHUN B paMKax MPAKTUKU COTJIACHO
WH/IMBUIYaJIbHOMY 33/IaHUIO.

16. Beibop MeTONOB HccieIOBaHUS (IMAarHOCTUKUA CBOMCTB, WCIBITAHHUS TEXHHUYECKHX
XapaKTePUCTHK Ha COOTBETCTBHS HOPMATHBHBIM TpeOOBaHMIM) 00bekTa uccienoBanus BKP B
paMKax MpPaKkTUKU COTIACHO MHAMBHUIYAILHOMY 3aJJaHUIO.

17. Metoanka mpoBeACHUS SKCIIEPUMEHTOB COTJIACHO WH/AWBUIYAIbHOMY 33/IaHUIO.

18. OcHoBHBIE Pe3yabTaThl BBIIOIHEHHS HHIMBUYaIbHOTO 3a/1aHUS.

19. O6ume mnpUHOMIBI TIOMCKA, 00pabOTKM W aHajuM3a HAayYHO-TEXHUYECKOM
uH(popMalnu ¢ mpuMeHeHrneM MHTepHeT-TeXHOIO0THil.

20. TunoBasi CTpyKTypa HAay4HOW MyOJMKALMU; METOMOJIOTHS TIOMCKa HEOOXOIUMOM
uH(pOpMaIlMK B HAYYHOU CTaThe.

21. TpeboBaHus K 0HOPMIICHUIO BBITYCKHBIX KBAJTH(PHUKAIIMOHHBIX Pa0OT.

22. AKTyanbHBIE COBPEMEHHBIE HAMpaBICHHUS HAYYHBIX HCCIEAOBaHUNA B 00IacTH
HAHOWHKECHEPHUH.

q)OHI[ OLCHOYHBIX CPCACTB MPHUBCACH B BHUAC OTACIIBHOTO JOKYMCHTA, SBJIAIOIICTOCS
HEOTHEMJIEMOH YaCThI0 OCHOBHOM 06pa30BaTeJ'IBHOfI porpamMmali.

8.4. CTpyKTypa U npuMep OuJieTa VIS 3a4eTa ¢ OLeHKOi

3aueT ¢ OIEHKOM MO MPaKTHUKE BKIIOYAET 2 KOHTPOJIBHBIX BOMPOCA, KAXKIBII U3 KOTOPHIX
OLIEHUBAETCA MaKkCUMaJIbHO B 20 0aIoB.

[Ipumep OuneTa K 3a4eTy C OLEHKOI:

«Ymeeporcoaro» Munucmepcmeo nayku u gvicuiezo 0opazosanus P@O
Poccuiicknii XUMHKO-TEXHOJOIHYE€CKHH YHUBEPCUTET HMEHH
3aB. kad. XOU J.A. MenneneeBa
Kageapa xumuyeckoro u papmaneBTu4ecKoro
Menpmyruna H.B. nHxnHupuHra 28.03.02 Hanounxenepus
(Iloamucs) (M. O. damums)
Ipopnis - «buomenuuunckue U papManeBTHYECKUE
HAHOTEXHOJIOTHN»




« » 20 1. «IIpon3BoJACTBEeHHAS MPAKTUKA: MPeAUIJIOMHASA
MPaKTHKa»

Buaer Ne 1

1. OcHoBHBIE (PU3MKO-XMMHUYECKHE CBOWMCTBa 00BekTa HccienoBanuss BKP u coBpemeHHble
METOMKH UX U3MEPCHUs (MCCIICIOBAHUS, THATHOCTUKH).
2. Metoauka npoBeeHHs SKCIIEPUMEHTOB COTJIaCHO MHANBUAYAIIbHOMY 33JIaHUIO.




9. YYUEBHO-METOJANUYECKOE OBECIIEYEHHUE ITPAKTUKHU
9.1. PexomeHnayemasi JuTeparypa

A. Ocnoenasn rtumepamypa
1. TpeGoBanuss K O(OPMICHHUIO BHITYCKHBIX KBATU(PUKAIMOHHBIX (JAUIUIOMHBIX) H
KypcoBbIX paboT [Tekcr] : MmeToauyeckue ykazanus / cocT.: B. M. Apucros, C. I'. Komapoga, X.
A. Hesmarymuna. M. : PXTY um. /I.1. Menneneesa, 2016. 35 c.

b. /lononnumenvnaa numepamypa

1. ®unmunmona E.b., CaBunkas T.B. Meroaudeckue peKOMEHIAIUU 110 BBITIOJHEHUIO U
MOJATOTOBKE K 3alIUTE BBHIMYCKHBIX KBATM(DUKAIMOHHBIX pabdOT CTYACHTOB (QaKyibTera
nH(pOpMaAIMOHHBIX TeXHOJOTHH 1 yrpasieHus. M.: PXTY uwm. JI.1. Menneneera, 2012. 28 c.

2. lnpopMalmoHHbIE CHCTEMBI: YYEOHHK JUIS CTYACHTOB YUYPEXKIEHUH BBICIIETO
oopazoBanust / C.A. XmanoB, M.JI. CoGonea, A.C. Andumoa. M.: Ilpomereii, 2015.
[DN1eKTPOHHBII pecypc] Pexum JIOCTYIIA:
http://www.studentlibrary. ru/book/ISBN9785990626447 html (nara obpamienus: 17.04.2024).

9.2. PekoMeHyeMble HCTOYHUKHU HAYYHO-TeXHUYECKOH MH(OPpMALIHHU

Hay4Ho-TexHHYecKne KypHabl:

— «Poccuiickue HaHotexHonorum», ISSN (mewarnoit Bepcum): 1992-7223, ISSN
(onnarinoBoit Bepcun): 1992-4068.

— «HanocucreMmsr: Gpusnka, xumusi, MaTemaTrkay, ISSN: 2305-7971.

— «Hanounnyctpusi», ISSN: 1993-8578.

— «Hanoctpyktypbl. MaremaTndaeckast pu3uka 1 MojenupoBanuey, ISSN: 2224-8412.

— «Hanotexnonoruu: pa3pabotka, mpumenenue — XXI Bex», ISSN: 2225-0980.

— «HanoTexHonmornu: Hayka u mpou3BoAcTBo», ISSN: 2306-0581.

— «Hanorexuukay», ISSN: 1816-44009.

— «Nanotechnology», ISSN (Online): 1361-6528, ISSN (Print): 0957-4484.

— «IIporpammMHuble IpoayKThl U cucTteMbl», ISSN (meuarHoii Bepcun): 0236-235X, ISSN
(onnaitHOBO# Bepcun): 2311-2735.

— «HTennexTyanpHble cucTeMbl. Teopust u npuioxenus», ISSN: 2411-4448.

— «Crannaptel u kagectBo», ISSN: 0038-9692.

— «KoHTpoiap kauecTBa mpoaykiun», ISSN: 2541-9900.

— «IIpubops! 1 cUCTEMBI. YTIpaBieHNE, KOHTPOJIb, TuarHoctukay, ISSN: 2073-0004.

Pecypchl nH(pOpMaIMOHHO—TENEKOMMYHUKAIMOHHOM ceTu HTepHeT:

— O¢dunnansheiii cailt «PXTY um. JI.11. MenneneeBa» [DnekTpoHHbIH pecypc]. — Pexum
noctyna: https://muctr.ru/ (nata oopamenus: 17.04.2024).

— O¢dununanbHelii caliT Poccuiickoro XMMHMKO-TEXHOJIOIMYECKOro yHUBepcuTeTa um. J[.1.
MengeneeBa. Ilogpasaenenus.  @axynprer LuTXWH. Kadenpa  xumuyeckoro u
(apMalleBTUYECKOTO  MH)XMHUPUHTAa  [DJeKTpoHHBIM  pecypc]. — Pexum  gocryna:
https://old.muctr.ru/univsubs/infacol/fvt/faculties/f2/ (nara oopamenus: 17.04.2024).

— OnextponHast Wupopmannonno-O6paszosarensHas Cpega (DUOC) PXTY um. JI.U.
MenaeneeBa [DnekTpoHHBIH pecypc]. — Pexkumm mocryma: https://eios.muctr.ru/ (mara
obpamienus: 17.04.2024).

— Odunmanbublil callt «L{eHTp KOMIEKTUBHOTO MOJIb30BaHUM» [ DIEKTPOHHBIHN pecypce]. —
Pexxum noctyna: http://www.ckp-rf.ru (nara oopamenus: 17.04.2024).

— Odummanbaplii  caiT  «Asporenn» [DnekTpoHHBIH pecypc]. — Pexum pocryna:
http://www.aerogel-russia.ru (nara oopamienus: 17.04.2024).
— Poccwuiicknit Dnexrponnsiii HaHoxypHain. OO0 «llapk-menuay. [ IneKTpoHHBINA pecypc.


http://www.studentlibrary.ru/book/ISBN9785990626447.html
http://www.ckp-rf.ru/
http://www.aerogel-russia.ru/

— Pesxum mocryma: http://www.nanojournal.ru (mata obpamenus: 17.04.2024).

— HanoMup — MHTEpHET-KypHaJ O HAaHOTEXHOJOTHUAX. [DIIEeKTpOHHBIN pecypc]. — Pexxum
nocryna: http://www.miracle-uni.ru (zata oopamenus: 17.04.2024).

— CnoBapp HAaHOTEXHOJIOTHYECKUX M  CBSI3AHHBIX C HAHOTEXHOJIOTUSIMH TEMamH.
[DnexkTponHbIil pecypce]. — Pexum moctyma: http://thesaurus.rusnano.com/ (mara oOpareHus:
17.04.2024).

— HanomeTp — HaAHOTEXHOJIOTMYECKOE COOOIIECTBO. [DJIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.nanometer.ru/ (rata oopamenus: 17.04.2024).

— Nudopmarnmonnsiii moptan RusNanoNet. [DnexktponHbIil pecypc]. — Pexxum mocryma:
http://www.rusnanonet.ru (nata oopamenus: 17.04.2024).

— Nudopmarnmonno-npaBoBoii  mopran  «l'apanTt» [DnaekTpoHHBIN pecypc]. — Pexum
nocryna: http://www.garant.ru/ (nata oopamierus: 17.04.2024).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HUCITIOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNudpopmannoHuyro HOJIEPIKKY U3y4EHUs JUCLIUILIMHBI OCYILECTBIISET
Nudopmannonno-o6ubmnoreunsii nentp (MBL])) PXTY wum. .M. MenneneeBa, KOTOPBIA
oOecrieynBaeT OOY4YarOLIMXCS OCHOBHOM y4ueOHOH, y4eOHO-METOAMYEeCKOM U HayyHOH
JUTEpPaTypoil, HEOOXOIUMON JUIsl OpraHu3aluuu o0pa3oBaTENbHOIO Mpolecca MO AUCLUILIIUHE.
OO6mwmit 06eM MHOTOOTpacieBoro Gonaa MBIl Ha 01.01.2024 r. cocrabnser 1 559 436 3k3.

@®onp UBL[ pacnomaraer y4eOHOHM, y4eOHO-METOAMYECKOM M Hay4YHO-TEXHUYECKOU
AUTEpaTypoil B (hopMe MeyaTHBIX U JIEKTPOHHBIX M3JaHUH, a TaKXkKe BKIIOYaeT o(uIUaIbHbIE,
CIpaBOYHO-OMONMMOTpaduyuecKre, CrIENUATU3NPOBAHHBIE OTEYECTBEHHBIE U 3apyOeKHbBIE
nepuonuyeckue W uHpopmauuoHHble  u3nanus. MBIl obecnmeunmBaer  pmoctym K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HHPOPMALMOHHBIM, CIIPABOYHBIM M TOUCKOBBIM CHCTEMaM.

Kaxnplii oOyuatomuiicss obecriedeH CBOOOJHBIM JIOCTYIIOM U3 JH000H TOUKH, B KOTOPOH
uMeercs JocTtyn K cetu MHTepHer M K 9neKkTpoHHO-OuOmmoreunoit cucreme (DBC)
VHuBepcuTeTa, KOTOpas COACPXKUT pa3IMyHble UW3JaHUsl IO OCHOBHBIM H3y4aeMbIM
JUCIUIUINHAM U c(OpMHpOBaHa MO COTJIACOBAHUIO C MpaBooOIaiaTe s IMi y4eOHON U ydueOHO-
METOANYECKOH JINTepaTypBhl.

Jig  Oonee MONHOTO M ONEPATUBHOIO  CHPAaBOYHO-OMONHMOrpaduyeckoro U
uHpopManroHHoro obciyxusanus B MBIl peannzoBaHa TexHOJOTHs DIEKTPOHHOM JOCTaBKU
JIOKYMEHTOB.

[TonmHbIit TepedeHb HIEKTPOHHBIX HHGPOPMALMOHHBIX PECYpPCOB, HCHONb3YEMBIX B
nporecce 00y4eHusl, MPeICTaBIeH B OCHOBHOW 00pa30BaTeNIbHON MporpamMmme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

B cooTBercTBHM ¢ yueOHBIM TUTAHOM IMPAKTHKA MTPOBOIAUTCS B OPME CAMOCTOSTECIHLHOM
paboTel oOywaromierocsi, Kak MpaBujio, Ha Kadeape, OCYIIECTBISIONMIEH MOATOTOBKY
00yJaroIerocs, ¥ BKIFOYACT OCBOSHUE MPOTPAMMBI IPAKTUKH C UCIOJIB30BAHUEM MaTEPHAITBLHO-
TEXHHUECKOH 6a3bl Kadeapol.

11.1. O6opynoBanue, Heo0X0AMMOe B 00pa30BaTeIbHOM MpoLecce

VYuebHas ayquTopus JJs MPOBEJCHUS JIEKIUNH U MPAKTUYECKUX 3aHATUH BMECTUMOCTHIO
He MeHee 30 yesoBeK, 000pyI0BaHHAsI JIEKTPOHHBIMHU CPEJICTBAMHU JEMOHCTPALUU (KOMIIbIOTED
CO CpEICTBAaMM  3BYKOBOCIIPDOM3BEICHMS, MPOEKTOp, OSKpaH) U ydyeOHOM  Mmebenbio.
KoMmmbroTepHbIil KiTacC ¢ MpeayCTaHOBICHHBIM JIMIIEH3UOHHBIM TPOTPAMMHBIM O0eCIIeYeHUEM
(Windows, Microsoft Excel) u Beixosiom B IHTEpHET A71s1 ipoBeieHHsI T1a00paTOPHBIX 3aHATHHA.



bubnuoreka, nMeromas paboure KOMIIBIOTEpHBIE MeCTa Uil CTYACHTOB, OCHAIEHHBIE
KOMIBIOTEPAMH C JOCTYIOM K 0a3aM JaHHBIX U BBIXOJIOM B MIHTEpHET.

VYyeOHo-HayuHble Jabopatopuu KadeAapbl XUMUYECKoro U  (papMaleBTHYECKOro
WH)XUHUPUHTA, 000PYZAOBAaHHBIX COBPEMEHHBIM O0OpYZOBaHHEM, B TOM duCIe: JabopaTopHas
yCTaHOBKa Juisl rpanysisanuu 1 nokpeitus Hiittlin (Bosch, I'epmanust), mabopaTopHas ycTaHOBKa
nceBIoOXKIKeHHOro cinos Mini-Glatt (I'epmanus), ycTaHoBKa pacnbUIMTENbHOM cymku Buchi
Mini-Spray Dryer (IllBeiitiapus), uzonstop kommanuun SKAN AG (IllBeiinapus), ycTaHOBKa
pacupurTenbHOM  cymku  Niro ([anus), mmodunpras cymmiika CoolSafe (Hanwms),
crepwm3yronii - ¢pepmentep/onopeakrop  Biostat  Sartorius  (I'epmMaHus), yCTaHOBKH
COOCTBEHHOM KOHCTPYKLUU JUIsl TPOBEACHUS MPOLIECCOB B CPEie CBEPXKPUTHUECKUX (IIFOUIIOB,
TecTep A MpoBeleHUus Tecta Ha pactBopeHue Sotax AT7 (IlIBeiimapus), crekTpodoTOMETp
“Okpoc” II2-5400 (Poccust), onTuueckuii  Mukpockonm — MicrosAustria  (ABcTpus),
Brnaroananuzarop Axis Asg500 (Ilompma), razoBenii nukHoMerp UltraPyc 5000 micro,
Hudpaxkromerp BTX™, 3D-npuner Phrozen Sonic mini 8k, 3D-npuner P3 Steel 300 PRO,
yibTpa3BykoBoi romorenuzatop SONOPLUS HD 4100.

11.2. KomnbroTepsbl, HHPOPMALINOHHO-TEJIEKOMMYHUKAIMOHHBIE CeTH, ANINIAPATHO-
NporpaMMHbIe H ayIMOBU3YyaJIbHbIE CPeICTBA

[lo nucununnune «Ilpou3BoaCTBeHHAsi NPAKTUKA: NPEIUIJIOMHAA MNPAKTUKA»
OpPraHU30BaH JOCTYN K CBOOOIHO pacIpoCTpaHsIeMbIM OOpa30BaTeIbHBIM MOpTAJaM M calTam
JUTSL KCTIOJTB30BaHMS MH()DOPMAIIMOHHO-CITPABOYHBIX PECYpPCOB.

bakanaBpbl MOT'yT MCIOJIB30BaTh AAHHBIE JIEKTPOHHBIE PECYPCHI AJI CAMOCTOSATEIbHON
MOJTOTOBKH, & B TIOCICAYIONIEM — TPU BBINOJHCHUH HAYYHO-UCCIICOBATEILCKONH pabOThI U
HAIMCAaHMs BBITYCKHOW KBaJM(DUKAIIMOHHOU PabOTHI.

11.3. IleuaTHbIe U JIEKTPOHHBbIEC 00pa3oBaTe/IbHbIe U HH(POPMALMOHHBIE PeCYPChI

Jlist opraHu3anuu caMOCTOSITEIbHON paOOThl OO0YYaAIOIMIUXCA U MOATOTOBKH OTYETa IO
IPaKTUKE JOCTYHNHBI HMH(POPMALMOHHO-00pa30oBaTe/bHble W HMH()OPMALMOHHO-CIPABOYHBIE
MaTepuaibl, TMpeAcTaBlieHHble B pazaene 9.2. OpraHuzoBaH JOCTYl K CBOOOJHO
pacrpocTpaHsieMbIM  00pa3oBaTelbHBIM  MOpTajlaM W caidTaM s MCIIOJIb30BaHMS
MH(}OPMaLlMOHHO-CIIPABOYHbIX PECYPCOB.

Ha xadeape XOPU wucnons3yroTcss HHPOPMALMOHHO-METOJUUECKUE MaTepHabl:
MHCTPYKLMU IO TEeXHUKE Oe30macHoCTH B JabopaTopusix Kadenpsl; y4yeOHblE MOCOOUS;
AJIEKTPOHHBIE YueOHbIE MOCOOMs; KadeapaabHble OMOTUOTEKH IEKTPOHHBIX U3AaHUM; yueOHO-
MeTOMYECKHe pa3paboTKu Kadeapsl B IEKTPOHHOM BUJIE; CIIPABOYHbIE MaT€pUAIIbI.

Ha «xadeape X®U  wumerorcs  3JEKTPOHHBIE  00pa3oBaTelbHbIE  PECYPCHI:
CHEeMaIM3UpOBAaHHOE IporpaMMHOE oOecredeHue; 0a3bl JIAaHHBIX CIENHAIU3UPOBAHHOTO
Ha3HAYCHMS.

WNupopmaniysg o moaAroToBKe OT4eTa MO MPAKTUKE U OCOOCHHOCTSIX MPOBEACHUS 3a4€Ta C
onieHko# no npaktuke pazmenieHa B DMMOC PXTY um. JI.U. Menneneena.

11.4. IlepeyeHb JIHLICH3MOHHOI0 POTPAMMHOI0 00ecreYeHus

C
PexBU3UTHI pox
Ne | HamMeHOBaHuUE NPOrPaMMHOIO oroBoba KouuyecTBo OKOHYAHUA
roB
n/n NMPOAYKTA A P JIMLEH3UH AercTBUS
MOCTABKH
JINLEH3UH
WINDOWS 8.1 Professional Get Konrtpakt Ne 62- | 24 nuneH3uu 6eccpouHas
1 Genuine 642A/2013 IS
' ot 02.12.2013 aKTUBAIMN
Ha pabounx




CTaHILIUAX
Microsoft Office Standard 2019 Konrtpakt Nel75- 150 12 mecsiieB
B cocrage: 2625A/2019 ot JIULEH3UI (exerouHoe
e Word 30.12.2019 IS POUICHHE
o Excel AKTUBAIIUN IOAIHNCKHU C
2. Ha paboumnx IPaBoOM
e Power Point CTAHIIHIX nepexojia Ha
e Outlook O0OHOBIIEHHYIO
BEPCHIO
IPOAYKTa)
Kaspersky Endpoint Security as JHorosop Ne 99- 12 mecsitieB
ousneca — CrangapTaeiii Russian 1559A-223/2024 (exeronHoe
Edition IpPOJJICHUE
TIOJIITHCKH C
3. - PaBoOM
nepexojia Ha
OOHOBIEHHYIO
BEPCHIO
MPOIYKTa)

12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHMUS IPAKTUKHA

HaunmenoBanue
pa3aeioB NPAKTUKHU

OcCHOBHbBIE MOKA3aTeJIH OMEHKH

DopMbI U METOABI
KOHTPOJISI M OLEHKHU

Pa3zpmea 1.
Teopernueckoe u
HpPaKTUYECKOe
u3y4eHue o0beKTa
UCCIIEIOBaHMS
BBIITYCKHOMN
KBaJTM(PHUKAIIMOHHON
paboTHL.

3naem:.
— COBPEMEHHBIE Hay4YHbIe KOHIEMIUU B
o0JacTH  CO3JaHUS HAHOMATEPHAJIOB IS

XMMUH, (papMaleBTUKN 1 OMOTEXHOJIOTUH,

— METO/IbI UCCIIE0BAaHUsI HAHOMATEPHAJIOB AJIs
XMMUH, (papMaleBTUKN 1 OMOTEXHOJIOTUH,

— OCHOBHBIE TEXHOJOTMYECKHE IapaMeTpsl
HAHOTEXHOJIOTUYECKHUX MPOLIECCOB, CIIOCOOBI UX
KOHTPOJISI U yTIPaBJICHMUS,

— METOJbl aHaJIM3a HAHOTEXHOJOTMYECKUX
IPOLECCOB Kak OOBEKTOB MOJEINPOBAHMUS,
ONTUMM3ALMH U YIIPABICHHUS,

— TEXHUYECKHE M IPOTpPaMMHBIE CpEICTBa
peannzanuu  MHQMOPMALMOHHBIX TEXHOJIOTHM
IpU TMPOBEJICHUH PACYETHBIX paboT B 00JIACTH
HAaHOMH>KEHEPUH;

— COBPEMEHHbIE HOPMATHUBHBIE TOKYMEHTHI IO
KOHTPOJIIO Ka4eCcTBa NMPOAYKIUH HPEAIPUATUN

HAHOWHJYCTPUM ®  OE30MacCHOTO  BEJCHUS
TEXHOJOTHYECKHUX MPOIIECCOB.

Ymeem:

— paborathb c TEXHOJIOTHYECKOU u

TEXHHYSCKOMN I[OKyMGHTElI.IHGﬁ, I10JIB30BATHCA

Onenka 3a oT4eT 1O
MIPaKTHKE.

OuenHka npu ciaue
3a4yeTa ¢ OLIEHKOM.




HaunmenoBanue
pa3aeioB NPAKTUKH

OcHOBHBIE ITOKA3ATEJIH OLIEHKH

DopMbI U METOBI
KOHTPOJISI M OLEHKHU

UH(POPMALIMOHHO-CIIPABOYHBIM ~ allllapaToM, B
TOM YHCIE C HCHOJB30BAHHEM 3JIEKTPOHHBIX
OUOJIMOTEYHBIX ~ CUCTEM, HMH(POPMALMOHHO-
00pa3oBaTeNbHBIX ~ TOPTAJIOB  JJIsI  MOWCKA

CBOICTB HAHOMATEPHAJIOB, napameTpoB
HAHOTEXHOJIOTUYECKUX IPOIIECCOB u
XapaKTePUCTHK HAaHOTEXHOJOTUYECKOTO
000opyIoBaHuUs.

Bnaoeem:

— HaBBIKAMH CaMOCTOSITEIbHOM paboThl ¢
UCTOYHUKAMU HAYYHOH uHpOpMaInHy,
pedepupoBaHus HAyYHBIX myO KA,

00001IeHNsT TEepPeIoBOr0 OMbITa W JYYIIMX
MPaKTUK MPUMEHUTEIBHO K 00BEKTY
MCCJICIOBAHMSI BHITYCKHOW KBalU(UKALUOHHON
paboThI;

— HaBBIKAMU HCCIEAOBAHUS CTPYKTYPHI U
CBOIICTB  HAHOMATEepPHAIOB Uil  XUMHH,
(dapmaneBTUKU U OMOTEXHOJIOTHH;

— HaBbIKAMH aHAIM3a ©  MOJCIMPOBAHUS
HAHOTEXHOJOTUYECKHX MPOIECCOB.

Paznen 2.
Breimonnenue
WHUBUIyaJIbHOTO
3aJIaHus 110 TEME
BBIIIYCKHOMN

KBTI (UKAIIMOHHON
paboTHL.

3naem:

— METOABl aHalu3a HAHOTEXHOJIOTUYECKUX
IPOLIECCOB KaK OOBEKTOB MOJEINPOBAHUS,
ONTUMU3AIMH U YIPABJICHHUSA;

— TEXHHUYECKWE U TPOrpaMMHBIE CpEACTBa
peanu3anyu  MHPOPMAIMOHHBIX  TEXHOJOTHHA
IpU MPOBEJICHUM PACUETHBIX paboT B 00JIACTH
HaHOWH)KEHEPUH.

Ymeem:

— HCIOJIb30BaTh pacu€THO-TeOpEeTHUECKHUE
METOMBI JUIsI U3YYEeHUSI CBOHNCTB HaHOOOBEKTOB
U TPOLECCOB € HX Yy4YacTHEM B XHUMHUH,
OMOTEXHOJIOTHU U (papMaleBTHKE;

— TPOBOJUTH  HCCIEAOBAaHHE  HAHOCHUCTEM
nyTemM MIOCTAHOBKH BBIYUCIUTENHEHOTO
IKCTIEPUMEHTA.

Bnaoeem:

— HaBBIKAMH  HCCJIEJOBAHUS CTPYKTYPbl H
CBOWCTB  HAaHOMATEpUAIOB  JUISI  XHWMHH,
(apMarieBTUKH U OUOTEXHOJIOTHUH;

— HaBBIKAMH aHAJIM3a M MOJEIUPOBAHMS
HAaHOTEXHOJIOTHYECKUX MPOIIECCOB;

— HaBbIKAMHU CHCTEMaTH3allud, OOpabOTKH H
00001IeHNsT  pe3ylIbTaTOB  KOMIBIOTEPHBIX
IKCIIEPUMEHTOB.

O1weHka 3a OTUYET 110
IPaKTHKE.

OueHka npu ciaue
3a4eTa ¢ OLIEHKOM.

Paznen 3.
Cucremaru3anus
MaTepuana,

Ymeem:
— 0popMIISITH pe3yNbTaThl Hay4HO-
MPAKTUYECKHUX UCCIETOBAHMIM.

O1eHKa 3a OTUET 110
MIPaKTHKE.




HauMeHoBaHHe DopMbI U METOBI
OcHOBHBIE ITOKA3ATEJIH OLIEHKH
pa3aeioB NPAKTUKH KOHTPOJISI M OLEHKHU

MOATOTOBKA OTYeTa. | Baadeem: OueHka npu craye
— HaBBIKAMH CHCTEMATH3aIlH, OOpPabOTKH W | 3aYE€Ta C OLICHKOM.
0000MIIeHUsT  pe3y/IbTaTOB  KOMIIBIOTEPHBIX
DKCHEPUMEHTOB.

13. OCOBEHHOCTH OPI'AHU3AILINU OBPA30OBATEJIBHOT'O ITPOLECCA JJIs1
NHBAJINJIOB U JIMI] C OT'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

OO0yyeHue WHBANUAOB U JIMIl C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

— [TopsinkoM oOpraHu3alMid ¥ OCYIIECTBICHUS 00pa30BaTEIbHON JIEATEILHOCTH
1o 00pazoBaTeNbHBIM [POrpaMMaM BBICIIETO0 O0pa3oBaHMs — MporpaMMaM OakajgaBpHara,
IporpaMMaM clienuaiuTera, mnporpaMMmaM maructparypbl (IIpuka3 MuHucrepcTBa Hayku M
BhIciIero oopasosanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245);

- [TonoxkxeHneM O TOpSAKE OPraHU3alMd M OCYIIECTBICHUS OOpPa30BaTEIbHOMN
NEeSITeTPHOCTH 10 00pa3oBaTeNbHBIM IPOrpaMMaM BBICHIETO OOpa30BaHUS — IpOrpaMMmam
OakamaBpuaTta, IporpaMMaM CHEIHaTUTeTa, MpPOrpaMMaM MarucTparypbl (QenepaibHOTo
rOCy/IapCTBEHHOr0 OIOJKETHOrO 00pa30BaTEIbHOTO YUYPEXKACHUS BBICHIETO 00pa3oBaHUs
«Poccuiickuii XMMUKO-TeXHOJIOrMueckuil ynuBepcuter umenu .M. MenaeneeBa», NpUHATHIM
pemienueM Yuenoro coBeta PXTY um. JI.U. Menneneera ot 28.12.2022, nmporokon Ne 5;

- [TonoxeHnneM O MPAKTUYECKONW MOATOTOBKE OOydarommxcst B (eaepaibHOM
rOCyIapCTBEHHOM OIO/PKETHOM 00pa3oBaTebHOM  YUPEXKIEHUU BBICHIETO 00pa3oBaHUs
«Poccuiicknii XMMUKO-TEXHOJIOTM4ecKuil yHuBepcuter umeHu .M. MenneneeBa», NpUHATHIM
pemieaueM YueHoro cosera PXTY wuwm. JI.U. MenneneeBa ot 25.11.2020, mpotokosn Ne 4,
BBEJEHHbIM B JeiicTBue mnpukazoMm pektopa PXTY wum. .M. MenzneneeBa or 26.11.2020
Ne 117 OJ1;

- MeToauueckuMl ~ pEeKOMEHJIAlMsIMUA IO  OpraHu3aluy  00pa3oBaTEIbHOIO
nporecca Ui 00y4eHUs MHBAIMUIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbSI B
00pa30BaTeNbHbIX OpraHM3alMsIX BBICHIETO 00pa30BaHUsA, B TOM YHUCIE OCHALICHHOCTH

o0pa3oBaTenbpHOT0 mpoliecca (YTBepKIeHbI 3amecTuTenieM MuHucTpa obpazoBanus u Hayku PO
A.A. KiiumoBsiMm ot 08.04.2014 Ne AK-44/058H).




JlomosiHeHMs1 M U3MeHEHH s K pa0doyeil mporpaMmme NPaKkTUKH
«IIpon3BoacTBeHHASI MPAKTHKA: NMPEAINILIOMHAsI MPAKTHKA» OCHOBHOI 00pa3oBaTe/ibHOI
nporpammbl 28.03.02 HanounkeHepusi
[popnab «bnomenuuuuckue u papmManeBTHYECKHE HAHOTEXHOJIOT M)
®opma 00yueHHs: OyHas

Howmep
OcHoBaHME BHECEHUS
n3MeHeHus1/ Coneprxanue TOTOJHCHUS/ MI3MEHEHHS
U3MEHEHUS/ TOOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJI 3aCeaHuUs
1 VYuenoro coeta Ne oT
« » 20 .
MIPOTOKOJI 3aCeaHuUs
2 VYuenoro coeta Ne oT
« » 20 .
MIPOTOKOJI 3aCeIaHuUs
3 VYuyenoro cosera Ne oT
« » 20 1.
MIPOTOKOJI 3aCeaHuUs
VYuenoro coeta Ne oT
« » 20 1.
MIPOTOKOJI 3aCeIaHuUs
VYuenoro coeta Ne oT
« » 20 1.
[ ]
o PXTY um. JI.1. MeHaeneeBa

JIOKYMEHT HOJIIUCAH IIPOCTOM
DJIEKTPOHHOM 110 JITMCBIO
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