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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: CdopmupoBaTb KoMneTeHuuu obydatollerocs B 06MacTu  HaHOTEXHOMOMMNM,
NMPUMEHSIEMbIX B OTAENKE TEKCTUMbHLIX MaTtepuanos

1.2 3apauv QUCLUUNIUHBI:

PackpblTb TeOpeTU4eCcKoe U NPakTUYECKOe 3HAYEHME XUMMUYECKON TEXHOSOMMU TEKCTUIbHbLIX MaTepuanos, Kak
HaykMn O CyLHOCTM M cnocobax OCyLLeCTBMEHUS XUMWUYECKUX, (PU3UKO-XMMUYECKMX M MEXaAHWYEeCKUX MpoLeccos,
NpMMeHsieMbIX Mpu 00paboTKke TEKCTUIbHLIX MaTepuanoB OT Cbipbsa [0 roTOBOW npoaykumn. OnucaTb BO3MOXHOCTM
NCMonb30BaHNA HAHOTEXHOSOMUI NpU OTAENKE TEKCTUNBbHbLIX MaTepuaros.

Moka3aTb HeobXOOUMOCTb HOBbLIX HaHOTEXHONOIMYECKUX HaMpPaBneHUA B TEKCTUITbHOW TEXHOMOrMn K KX
B3aMMOBNUAHMA Ha OPMUPOBaHNE NPOAYKTa, COOTBETCTBYIOLEro TpeboBaHMAM MEXAYHapPOOHbIX CTaHOAPTOB.

HameTuTb NyTM NOBLILWEHUSA 3KOMOrMyeckon 6e30nacHOCTU TEKCTUMbHbLIX WM3AENWA U TEXHONOMMA 3a cyeT
NPUMEHEHUS1 COBPEMEHHbIX OTAENOYHbLIX NPenapaToB HAaHOPa3MEepPHOW NPUpPoabI.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBbI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

CoBpeMeHHble Npobnembl XMMUYECKON TEXHOMOMMK

JononHuTeneHble rnaBbl TEXHONOMMM BOMIOKHUCTbIX mMmaTepunanos

2 KOMMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-2: CnocobeH chopmupoBaTbL HOBbIE HanpaBreHUsl Hay4HbIX UCCIIe[O0BaHUN U ONbITHO-KOHCTPYKTOPCKUX
pa3paboTok

3HaTb: TEOpUo  HAHOTEeXHOJIOrM4YecKnx npoueccoe AnA  paclwmpeHna Hay4YHO-Npou3BOACTBEHHOIo I'IpOCt)VIJ'IFI
I'IpO(*)eCCI/IOHaJ'IbHOVI AeATesIbHOCTWU, OCHOBHbIEe TEHOAEHUNN pa3BUTUA B 0061acT HAHOTEXHOIOTN

YmeTb: oueHuMBaTb OOCTOMHCTBA W HeJoCcTaTKu I'IpOVISBOD,I/lTeJ'IEIZ npoAyKTOB-aHanoros, pa3pa6aTb|BaTb nnaHbl No
N3y4YeHN N BHeJPEHUIO TEHLEHUUN pPa3BUTUA oTpacnun HAHOTEXHOOrNN

BnapeTb: HaBblkamMy MccnegoBaHUs MHAPOPMALMOHHBIX MCTOYHUKOB B 06NacTM HAHOTEXHOMOMMIA, HaBblKaMu U3y4YeHUs
CBOWCTB HAHOMaTepMaros




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HanmeHoBaHWe 1 cogepxaHune pa3genos,
TEM U y4eObHbIX 3aHATUI

CemecTp
(kypc ons 3A0)

KoHTakTHas

paboTta

Nexk.
(vacebl)

J1ab.
(vacnbl)

CP
(vacobl)

MHHoBaL.

dopmbI
3aHATUN

dopma
TekyLlero
KOHTpONnA

Pasgen 1. lNpMMeHeHne HaHOTEXHOMOMM B
KOJTOpMpPOBaHNM BOJTOKHUCTBIX MaTepuarsnonB

Tema 1. HaHoTexHomorMM B npoLeccax
nevyaTtaHn4a BOJIOKHUCTbIX MaTepunanos.
JlabopaTtopHaa paboTa: wucnonb3oBaHue
I/IHTepd.)epeHLl,I/IOHHbIX MNrMeHToB B
npouecce nevyataHusa TEeKCTUINbHbIX
mMmaTtepunanos pas3nn4Horo BOJIOKHUCTOIo
cocTaBa

Tema 2. HaHopasmepHble MUIMEHTHI,
cnocobbl  MX  MOMYYeHUs, XUMU4eckas
npvpoaa

JlabGopaTopHasi paboTa: oLeHKa
KONMOPUCTUYECKMNX CBOMNCTB HAHOPA3MEPHbIX
NHTEP(EPEHLMOHHBIX MMIMEHTOB

10

Tema 3. CocTtosiHne NMOBEPXHOCTH,
ONTUYECKME U KOINOPUCTUYECKME CBOWCTBA
HaHopa3MepHbIX MUIMEHTOB

nn

Pasgen 2. NpumeHeHne HaHOTEXHOMNOMM B
3aKMIOYUTENBHONM  OTAENKE TEeKCTUIbHbIX
mMaTepuanos

Tema 4. Cnocobbl 1 BUAb! 3aKOYUTESbHOMN
OTAENKW TEeKCTUMbHbIX MaTtepuanos c
Mcnonb3oBaHNeM HaHOpa3MepHbIX
npenapaTtoB. Knaccudukaunsa KonnonaHblx
CUCTEM OTAENOYHLIX NpenapaTos
JlabopatopHass paboTa: uMcnonb3oBaHue
MAryMTenen - pasnuMyHouW  npupoabl B
npoueccax  3akfYUTENbHOW  OTAENKK
TEKCTUIIbHbIX MaTepranonB

Tema 5. CBoncTBa MaKpo-, MUKPO- U HaHO-
CUCTEM, MPUMEHSIEMbBIX B 3aKMOYUTENBHON
oToenke NonMMepHbIX mMaTepuranos.
Marautenun, mmgpo- u oneogobusaTopsl
HaHopa3MepHOW NpUpPoabI.

JlabopatopHas paboTa: npuMeHeHne
HaHoOpa3MepHbIX OTAENOYHbLIX 3MYMbCUA B
npoecce 3aKNYNTENBHON OTAernkun
NoNMMEPHbLIX MaTEPUAaIIOoB.

Tema 6. ObdpekTbl npuMeHeHus
HaHopa3MepHbIX NpenapaToB B OTAENKE
JlabopaTtopHasa paboTa: oueHka 3ddeKToB
3aKMHYUTENBHOM OTAENKN c
NCMNomnb30BaHNEM HaHOPa3MepHbIX
npenapaToB

10

HU

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

17

47

KoHcynbTaumm n npomexyToyHas
aTTecTtauus (Ok3amMmeH)

2,5

24,5

Bcero koHTakTHasa pa6orta u CP no
OUCLUUNIIMHe

36,5

71,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NPesycMOTPeHo




5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaToB 00y4YeHus
5.1.1 NokasaTtenun oueHUBaHUA

Kon HanmeHoBaHne oueHOYHOro
MokasaTenu oueHNBaHUA pe3ynbTaToB 06y4eHus
KOMMeTeHUMn cpencrea
Haet XapaKTepUCTUKy OCHOBHbIX TeHOeHUMin pasBuTUS
HaAHOTEXHOSOMMYECKNX MpPOLIECCOB NPUMEHUTENBHO K OTAenke
TEKCTUNbHbBIX MaTepuanos
Bonpocbi YCTHOro

AHanuampyeT [OOCTOMHCTBA W HEAOCTaTKM HaHOTEXHOMOrMYecKnx cobecenoBaHms

MK-2 OTAENOYHbIX npenaparToB, npeanaraeT BO3MOXHble BapuaHTbl UX

BHEAPEHMWS B TEKCTUMBHOW OTpachy.

MpeacTtaBnsieT pesynbTaTthl aHanusa UHMPOPMALMOHHBLIX UCTOUYHUKOB
B obractu HaHoTexHororun. [lpegnaraeT metogpl M aHanuaupyet
pesynbTaThl OLIEHKU CBOWCTB HAHOPA3MEPHbIX NpenapaTos

MpaKTUKO-OpUEHTUPOBAHHbIE
3agaHus

5.1.2 Cuctema v Kputepum oLeHMBaHUA

LWkana oueHnBaHuns

Kputepumn oueHnBaHna chopMMpOBaAHHOCTU KOMMNETEHLIMI

YcTHOe cobecenoBaHue MucbmeHHasn paboTa

5 (oTNKYHO) npegMeTa M LUMPOKYID 3pyauuuio B

MonHbIN, ncYepnbiBaOWNA OTBET, SIBHO
OEMOHCTPUpPYOLWWIA rnybokoe NoOHUMaHue

oueHuBaemon obnactu. Kputnyeckun,
opvrMHarnbHbIN noaxon K MaTepuarny.

npopaboTke BCEX 0b6s3aTenbHbIX
4 (xopoLwuo) WUCTOYHMKOB MHopmaumn. [ogxoa K
mMaTepuany OTBETCTBEHHbIN, HO

OTBeT MOMNHbIN, OCHOBaHHbIN Ha

CTaHO4apTHbIN.

3 (yooBnetBopuTenbHo) | [eMoHCTpupyeT nmoHMMaHue npegmeTa B

OtBet BOCNpon3BoAUT B OCHOBHOM TOJ1bKO

TNEeKLUMOHHbIe MaTepuarnsl, oes3
CaMOCTOATENbHON paboThbl c
pekoMeHAOBaHHOMN nuTepaTypow.

uenoMm, 6Ges yrnybneuus B geTanu.
MpUCYTCTBYIOT  CYLLECTBEHHbIE  OLUMOKU
unn npoGenbl B 3HAHUSX MO HEKOTOPbLIM
TEMam.

2 (Hey#oBRETBOPUTENBHO) [ 3HAUUTENBHOM — YacTM  MPUHUMMIMANbHO

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
rnomMoLu 3K3aMeHaTopa. HesHaHue

BaXHbIX 3MEeMeHTOB AVNCLMNIUHBI.
MHorouncneHHsle rpybbie owmnoKu.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNU UHbIe MaTepuarbl, HEOOX0AUMbIe AN OLeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 2

1 MonyyeHue, cBONCTBa U 06NACTU NPUMEHEHNS YNbTPaAUCNEPCHBIX CUCTEM (MUKPO- Y HAHO3MYTLCUM)

2 Mony4yeHwne 3onen

3 O6pa3oBaHne MUKPOIMYTbCUI

4 MUKpO3aMynbCcum Kak MUKPOPEaKTopbl A5t XUMUYECKUX PeaKLinii

5 MprMeHeHne MUKPOIMYNbLCUI AN NONyYeHNsl HAaHOPa3MepPHbIX NaTeKCoB

6 MpumeHeHne Hquamynbcmﬁ Ans MoaudukaLmMm BoIoKHOO6pasyLmUx NoNMMEPOB U LieneHanpaBneHHoro
N3MEHEHNS1 CBOWCTB TEKCTUIbHBIX MaTteprarnos

7 MeToapl uccnenoBaHns NONMMEPHbBIX MaTepuarnos, MOAUMULMPOBAHHbBIX C UCMONb30BaHNEM HaHOPa3MepPHbIX
cucTeM

8 HaHopa3amepHble NUrMeHTbl, CNocobbl MX NONYyYeHUsl, XMMUYeckas npupoaa.

9 OnTuyeckme 1 KONOpUCTUYECKME CBOMCTBA HAHOPa3MepPHbIX MUIMEHTOB




Cnocobbl 1 BUAbI 3aKMOYNTENBHON OTAEMKN TEKCTUIbHBIX mMaTepuanos C UCNOJib30BaHNEM HaHOPA3MEpPHbIX

10
npenaparos.

11 CBoWCTBa MaKpO-, MUKPO- U HAHO- CUCTEM, MPUMEHSAEMbIX B 3aKMOYMTENbHOM OTAeNKe NoMMEpPHbIX
mMaTepuaros.

12 Msarumntenun, rmgpo- n oneocgpobusatopbl HAHOPa3MePHON NpUpoabI

13 O dhekTbl NPUMEHEHUST HAHOPA3MEPHbIX NpenapaToB B OTAESKE.

14 Mony4eHue 1 cBoMcTBa BOMOKOH C MMMOBWIM30BaHHLIMW KONNOWAHBIMU YacTuuamm cepebpa

OTeuecTBEHHbIE pa3pa6OTKVI q)yHKLI,I/IOHaJ'IbHO aKTUBHbIX BOJTIOKHUCTbLIX MaTepunanoB Ha OCHOBE aHU3OTPOMHbIX

15 o
3MeMEeHTOB U 13fenun

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He NpeaycMoTpPeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kenchbl)

MpeanoxuTe oNTUManbHY peLenTypy OTAENOYHOro CocTaBa Arisl NonyYeHust orneooBHON OTAENKM Ha TKaHU U3
NonMachMpHbLIX BOSIOKOH

MpeanoxuTe BapuaHTbl YNyYLEHUs NPOYHOCTU OKPACKM, MOSTyYEHHON C UCTONb30BaHNEM UHTEPMEPEHLIMOHHBIX
HaHopa3MepHbIX MUIMEHTOB

MpoBeauTe oOLEHKY YPOBHS BOAOOTTamNKMBaKOLLMX CBOWCTB MONMUMEPHbIX MaTepuanoB, 06paboTaHHbIX C
NCMNonb30BaHNEM HAHO3MYIbCUN

5.3 MeTtoamnyeckue matepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, yMEeHUN, BrageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocsi K NpoMexXyTo4yHon atrectayMu u nopAaaok IMKBUJaumuMn akagemMmmyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTMpoOBaHO rfokanbHbiM HOpMaTuBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No gucumninHe

YcTHada X MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMn nNo gUCLUUNnHe

B ak3ameHaLMOHHbIN Bunet BxoguT 2 Bonpoca, Ha noarotoBky oteoantcs 30 muHyT. K ak3ameHy gonyckaeTcs
CTyOEHT, BbIMOMHMBLUMIA U 3alMTUBLUMIA BCe nabopaTopHble paboTbl. PedynbTaT ak3ameHa coobliaeTcd CTyAeHTY
HenocpeacTBEHHO Mocre YCTHOro  oTBeTa.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3patenbcTBO | [oa nspaHusa | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

JaLeHko H. B.,|HaHoTexHonornyeckune CaHkT-TeTepbypr: http://publish.sutd.ru/
Kucenes A. M. npoueccsl B XUmMmn cnerynTa ) 2020 tp_ext_inf_publish.ph

BOJIOKHUCTbIX MaTeEpPUanos p?id=2020438
Pemnens, A. A.|MaTtepuansl n MeToAb | - 6vor Y . http://www.iprbooksh
Baneesa, A. A. HaHOTEXHONOornmM KaTepuHOypr. paJJbCKVIVI 0p.ru/68346.html

dhenepanbHbIv 2015
yHuBepcuteT, O6C ACB
Haxunkbi3bl, M.,|Pn3nko-xummyeckme OCHOBBbI Capatos: Ait M 3p http://www.iprbooksh
BewceHos, P. E.,|HaHoTEexHOnOrmnm 7] M- 2018 op.ru/73346.html
eana
MaHcypos, 3. A. HaHoMaTepuanos
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
MBaHoB, H. B.,|HaHoTexHonoruu KasaHb: KazaHckui http://www.iprbooksh
MokantoxmH, H. A.,|maTepuanoB v NOKpbITUIA HauMoHanbHbIN 0p.ru/100567.html
AHowknHon, . C. nccrnegoBaTernbCKum 2019
TEXHOIOrMYECKUN
YHUBEPCUTET

Kucenes A. M., |MpumeHeHne http://publish.sutd.ru/
[JalieHko H. B.,|HaHopa3smepHbIX cuctem gnsi tp_ext_inf_publish.ph
HOemngos A. B. MogunduKaLmMm 1 NoBblLLEHWS cne.: cnierynrta 2013 p?id=1997

KayecTBa TEKCTUNBHbIX

MaTepuanosB




Konnakos, M. E.,
MeTposa, E. B.,

DU3NKO-XMMUYECKNE OCHOBBI
HaHOTEXHOSOrni

KasaHb: KasaHckun
HauuoHanbHbIN

http://www.iprbooksh
op.ru/63530.html

[pecBsaHHuKOB, A. . ncernegoBaTenbCKkum 2016
TEXHOJIOrMYECKUIA
yHMBEpPCUTET
OpasbimbeTora, A. b.,|KonnongHo-xnmunyeckue AnmaTbl: Kasaxckui http://www.iprbooksh
Myca6ekos, K. b. OCHOBbI HAHOTEXHOMOTK HaLMOHaIbHbIN 2014 op.ru/58674.html
YHUBEPCUTET UM. alb-
dapabu

Bacunbes M.M.[HaHocTpyKTypHbIE http://publish.sutd.ru/
KysHeuos A.1O. NnosIMMepHbIE MaTepuansl Ccne.: crierynta 2017 tp_ext_inf_publish.ph

p?id=2017626

6.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

MexgyHapogHble pedepaTnBHble 6a3bl 4aHHbIX HaYYHbIX U30aHWUN

OneKTpOoHHbIN kaTanor 6ubnuotekn CIMTYMTL http://publish.sutd.ru/
OnekTpoHHbIN kaTanor «Hay4Hble xxypHanel CITYMNTOx»:http://journal.prouniver.ru/glavnaya/
OnekTpoHHO-6nbnmoTeyHas cuctema elibrary. http://elibrary.ru

Cant nsgaHunn no HaHoTexHonornam https://sciencejournals.ru/journal/nano/

6.3 Mepe4yeHb NULEH3NOHHOIO U CBO6OAHO pacnpoCTpaHAeMOoro NporpaMmMHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeOO6X0AMMOW ANA OocylleCTBIeHUs obpa3oBaTeNnibHOro
npouecca no AucCUUNIInHe

Xnmunyeckas na60paTopMﬂ, OCHaLleHHast Heo6XoaUMbIM O60py,CI,OBaHVIeM, I'IOCWJ,OVI N XnMmpeakTtmsammn

Ayantopus

OcHalleHue

JlekunoHHas
aygutopusi

MyﬂbTMMeﬂMVIHOG 060pyJJ,OBaHVIe, cneunanmn3anpoBaHHasa mebenb, gocka
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