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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnuHbl: ChopMupoBaTh KoMrneTeHUM obydatoLerocs B 06racty HaHOTeXHOMOrui, NpUMeHseMbIX
B OTAEnKe TEKCTUIbHBLIX MaTepuarnos

1.2 3agaun gucuunmuHbI:

PackpbITb TeopeTnyeckoe 1 npakTuyeckoe 3HadeHne XMMUYECKON TEXHOMOMMN TEKCTUNBHBLIX MaTepuaroB, Kak HayKu
O CYLLHOCTU U cnocobax OCYLLEeCTBEHUS XUMUYECKNX, (PU3UKO-XMMUYECKUX U MEXAHNYECKUX NMPOLLECCOB, NPUMEHSIEMbIX NPU
00paboTke TeKCTUIbHBIX MaTepuanoB OT Cbipbsi OO [FOTOBOM npoaykumu. OnucaTb BO3MOXHOCTU  MCMOMb30BaHUA
HaAHOTEXHONOM Npu OTAENKE TEKCTUIbHbLIX MaTepunanos.

MokasaTb HeobXoOMMOCTb HOBbIX HAHOTEXHONOMMYECKMX HanpaBreHWn B TEKCTUITbHOMW TEXHONMOrMM U Uux
B3aMMOBINUSAHUS HA DOPMMPOBaHWE NPoAyKTa, COOTBETCTBYIOLLEro TpeboBaHMAM MEXAYHAPOLHbIX CTAaH4APTOB.

HameTuTb NyTK NOBbLILLEHNS 3KONOrM4YeCcKkon 6e30MacHOCTM TEKCTUIbHBLIX U3LENWIA U TEXHOSOIMIA 3a CYET NPUMEHEHNS
COBPEMEHHbIX OTAENOYHbIX NpenapaToB HaHOPa3MepPHOW NPUpPOoAbI.

1.3 TpeboBaHuA K NpeaBapuTeNibLHOM NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst GOPMUPOBAHNST KOMMETEHLMIA, yYKa3aHHbIX B M.
2, PN U3y4EeHUN OUCLUMUMIINH:

COBpeMeHHbIe I'IpO6J'IeMbI XUMUYECKON TEXHOMNOIMMN
[ononHuTenbHble rMaBbl TEXHOMOMMM BOSIOKHUCTbIX MmaTtepunanos

2 KOMMNMETEHUWU OBYYAIOWEIocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

MK-2: CnocobeH chopmmpoBaTh HOBbIe HanpaBfieHUsl Hay4HbIX UCCIIe[0BaHUMN U ONbITHO-KOHCTPYKTOPCKUX
pa3paboTok

3HaThb: Teoputo HaHOTEXHONOrm4ecKknx npoueccos and pacwmpeHnsa Hay4HO-NpPOon3BOACTBEHHOIO I'IpO(*)I/IJ'IFI
I'IpOCbECCI/IOHaJ'IbHOVI 0eATenbHOCTU, OCHOBHbIe TEHOEeHUNN pa3BUTNA B 06n1acT HAHOTEXHONOrUMN

YMeTb: oLeHMBaTb JOCTOMHCTBA U HeJoCTaTKM NpoM3BoaUTENen NPoayKTOB-aHanoros, paspabartbiBaTb NiaHbl N0 U3YYEHUIO U
BHEOPEHMNIO TEHOEHUMNIA Pa3BUTKS OTPACIY HAHOTEXHOMOMMIA

Bnapetb: HaBblkamMu uMCCregoBaHuUs I/IHqI)OpMaLI,I/IOHHbIX MCTOYHMKOB B obnacTu HaHOTEXHOMOMNN, HaBblkaMun n3yyvyeHuna
CBOWCTB HaHOMaTepuanoB




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHWe u cogepxkaHue pasaernos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

KoHTakTHas
paboTta

Jlek. J1a6.
(vacbl) | (4achbl)

CP
(4achbl)

MHHoBAaL.

dopMbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. NpnmeHeHne HaHOTEXHOMOIMIA B
KONOpUPOBaHUN BONTOKHUCTbLIX MaTepuanos

Tema 1. HaHOoTexHoOnorMu B npoueccax
neyaTaHunsl BONTOKHUCTbIX MaTepuaros.
JTabopaTopHas paboTa: ncnonb3oBaHue
NHTepdEepPEHLMNOHHBLIX MMTMEHTOB B NpoLecce
nevyaTtaHnAa TeEKCTUIbHbLIX MaTepunanoB
pa3nn4yHoOro BOJIOKHUCTOrO COCTaBa

Tema 2. HaHopa3amepHbI€ MUIMEHTHI,
cnocobbl MX NOMy4YeHns, XuMmyeckast
npupogaa

JlabopaTopHas paboTa: oueHka
KONOPUCTUYECKMX CBONCTB HAHOPa3MepPHbIX
NHTEPEPEHLIMOHHBIX MUTMEHTOB

Tema 3. CocTosiHME NOBEPXHOCTH,
ONTMYECKME U KONOPUCTUYECKME CBONCTBA
HaHopa3MepHbIX NMIMEHTOB

Pasgen 2. lNpMMeHeHne HaHOTEXHOMNOrMNn B
3aKMYNTENBHON OTAENKE TEKCTUIBbHBIX
mMaTtepuanos

Tema 4. Cnocobbl 1 BUAObI 3aKNHOYNTENBHON
OTAENKN TEKCTUIBbHBIX MaTepuanos ¢
ncnonb3oBaHNEM HaHOPa3MepHbIX
npenapaTtoB. Knaccudukaums KonnongHbix
CUCTEM OTAENOYHbIX NpenapaTos
JlabopaTopHas paboTa: ucnonb3oBaHune
MArYuTenemn pasnuyHon Npupoasl B
npoueccax 3aknio4YnTensHOM OTaeNKN
TEKCTUINbHbIX MaTepuanos

Tema 5. ConcTBa Makpo-, MUKPO- 1 HaHO-
CUCTEM, NMPUMEHSEMbIX B 3aKIOYNTENBHON
oTAenke NonMMepHbIX MaTepuarnos.
Msaruntenwu, rmapo- u oneodobusaTopsbl
HaHopa3MepHOon NpUpoabl.

JlabopaTtopHas paboTa: npumeHeHue
HaHOPa3MepPHbIX OTAENOYHbIX AMYIbCUN B
npoLecce 3akniounTeNbHON OTAENKM
NONMMEpPHbIX MaTepnarnos.

Tema 6. AphekTbl NpUMEHEHNS
HaHOpPa3MepHbIX NpPenapaToB B OTAENKe
JlabopaTopHas paboTa: oueHka achdekToB
3aKMYNUTENBHON OTAENKU C UCMONb30BaHMEM
HaHOpa3MepHbIX NpenapaTos

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyToyHas atrectaums
(Ok3ameH)

10

nn

10
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17 17

47

2,5

24,5

Bcero koHTakTHasa paborta n CP no
BUCUUNIIMHe

36,5

71,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KpuTepmeB U CUCTEMbI OLLIEHUBAHNA pe3yNbTaToOB 00y4YeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0by4eHuns
KOMMeTeHumn cpenctea
[laeT xapakTepucTnKy OCHOBHbIX TEHOEHLMI pPa3BuTud
HaAHOTEXHOMOMMYECKMX MPOLIECCOB MPUMEHUTENBHO K OTAENKE
TEKCTUNbHbLIX MaTepnanos
Bonpockl ycTHOro
AHanunsmpyeT JOCTOMHCTBA M HE4OCTaTKM HAHOTEXHOMOMMYECKNX cobecenoBaHms
MK-2 OTAENOYHbIX NPenapaToB, NpeanaraetT BO3MOXHbIE BapuaHTbl UX
. [MpakTMKo-OpNEHTUPOBAHHLIE
BHEOpPEHUS B TEKCTUNBHOW OTpacsnu. sanaHns
MpencraenseT pesynbTaThl aHanM3a WHGOPMaUMOHHBLIX UICTOYHMKOB B
obnactu HaHoTexHonormin. [Npegnaraet MeToabl U aHanManpyeTt
pe3ynbTaTbl OLEHKN CBOWNCTB HAHOPa3MEPHbIX NpenapaTos

5.1.2 Cuctema n KpuTEPUN OLleHUBaAHUSA

LLikana oueHnBaHus

Kputepumn oueHnBaHna chopMMpOBaHHOCTU KOMMNETEHLII

YcTHOe cobecenoBaHue

MncemeHHasa paboTta

5 (oTnun4HO)

MonHbIA, Nc4YepnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUpPYOLWMIA rnyboKoe NoHUMaHne
npegmeTa v LUMPOKYH0 apyanumio B
oueHuBaemMon obnactu. Kputnyeckun,
OopuUrMHanbeHbIA NOAXOA K MaTepuany.

4 (xopoLuo)

CTaHOapTHbIN.

OTBeT NOMHbINA, OCHOBaHHbIN Ha
npopaboTke Bcex 0bs3aTenbHbIX
MCTOYHUKOB nHopmauun. MNMoaxoa k
MaTepwuany OTBETCTBEHHbIN, HO

3 (yooBneTBOPUTENBLHO)

OTBeT BOCNPOM3BOAUT B OCHOBHOM TOSbKO
NEKLMOHHble MaTepwuansbl, 6e3
CcaMOoCTOsITENbHOM paboThl €
pekoMeHAOBaHHOM NMTepaTypoun.
[eMoHCTpupyeT NoHMMaHne npeameTa B
uenom, 6e3 yrnybnexus B getanu.
MpucyTCTBYIOT CyLLEeCTBEHHbIE OLIMBKM Mnu
npo6enbl B 3HAHWSAX MO HEKOTOPLIM TEMaM.

2 (HeyOoBnNEeTBOPUTESNBbHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM 3k3ameHaTopa. HesHaHve
3HAYNTENMBHON YacTV NPUHLMMNMANLHO
BaXHbIX 311IEMEHTOB ANCLIMMNINHDI.
MHorouncneHHsle rpybbie owmnoKu.

5.2 TunoBble KOHTPOJIbHbI€ 3aA4aHNA UNTN UHbIe MaTepuanbl, HeobXxoaMMbIe ANA OLUEHKU 3HaHUMN, YMeHVIVI,

HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpocoB
Cemectp 2

1 Mony4yeHue, cBoricTBa M 06NacTM NPUMEHEHUs YNbTpagucnepcHbIX CUCTEM (MUKPO- U HAHO3IMYMbCUK)

2 MonyyeHune 3onen

3 O6pasoBaHne MUKPO3IMYbCUI

4 MUVKPO3MYNbCUMUN KaK MUKPOPEAKTOPbI ANS XUMUYECKUX peaKkLuuii

5 MpuMeHeHNe MUKPO3MYIbCUI ANst NONYyYEeHMs1 HAHOPA3MEPHbIX NTAaTEKCOB

6 MpumeHeHne HauHOSMyJ'II:CI/II7I ans mogudmkaumm BoNokHooOpasyoLwmnx NoIMMeEpPoB U LieneHanpaBneHHoro
N3MEHEeHNs CBONCTB TEKCTUIMbHbLIX MaTepuranos

7 MeToabl uccrnegoBaHysa NONIMMEPHBIX MaTepmnanos, MOAUMULNPOBAHHbLIX C UCMOMNb30BaHWEM HaHOPa3MeEPHbIX
cucTem

8 HaHopa3mepHble NUrMeHTbl, CNOCOo0bI MX NOMYYEHUS, XMMUYecKas npupoaa.

9 OnTnyeckue 1 KONOPUCTUYECKME CBONCTBA HAHOPa3MeEpPHbIX MUIMEHTOB




10 Cnocobbl 1 BUAbI 3aKMHOYMTENBHOM OTAENMKN TEKCTUIbHBIX MaTEPUarnoB C UCMNOJSIb30BaHWEM HAHOPa3MEPHbIX
npenapaTos.

11 CBoWicTBa Makpo-, MUKPO- U HAHO- CUCTEM, NMPUMEHSIEMbIX B 3aKIMHOYUTENBHON OTAENKE NONMMEPHbIX
MaTepuarnos.

12 Msrumntenn, rmgpo- n oneogobunsaTopbl HAHOPa3MeEPHON NpUpoabI

13 OdbhekTbl NPUMEHEHUST HAHOPa3MEPHbIX NpenapaToB B OTAENKE.

14 Mony4eHne 1 cBOMCTBA BOMOKOH C UMMOBWIM30BaHHbLIMW KOMNNOMAHBIMK YacTuuamm cepebpa

15 OTeyecTBeHHble pa3paboTkn PYHKUMOHANbHO aKTUBHbBIX BOMIOKHUCTLIX MaTepuanoB Ha OCHOBE aHU30TPOMHbIX
9MIEMEHTOB U MU3Oenui

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

He nNpefycMOTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afJaHNA (3agaym, Kerchbl)

MpeanoxuTe onTUManbHyo peLenTypy OTAENOYHOro coctaBa Ans nonyyeHns oneooBHOM OTAENKN Ha TKaHW
13 NONUaUPHBIX BOIOKOH

MpeanoxuTe BapnaHTbl yNyylleHUsi TPOYHOCTU OKpPacKW, NOMy4YEeHHOW C UCMONb30BaHUEM UHTEP(EPEHLIMOHHbIX
HaHopa3MepHbIX NMUIMEHTOB

MpoBeauTe OLEHKY YPOBHS BOAOOTTANKMBAKOLLMX CBOWCTB NONMMMEPHBLIX MaTepuanos, 06paboTaHHbIX ¢
UCMOoSb30BaHNeM HaHO3MYbCUM

5.3 MeToaunyeckue maTepuansi, onpegensiowme npoueaypbl oueHMBaHWUsS 3HaHUWA, YMEHUI, BNageHU (HaBbIKOB
1 (MNn) NpPaKkTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocsi K n(poMexxyTo4HoOn atrecTauMu U NopsaoK NUKBUAALMM aKaAeMUyeckomn
3afl0MKeHHOCTH

lMpoBeaeHe NpoMeEXyTO4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«MonoxeHne o NPoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyqatoLLmnxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No AUMcumninHe

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

B ak3ameHaLUOHHbIV BuneT BXxoauT 2 Bonpoca, Ha NoarotoBky otBoantcst 30 MuHyT. K ak3ameHy gonyckaetcs
CTYAEHT, BbINOMHUBLUMIA U 3aLUUTUBLUMIA BCe nabopaTopHble paboThl. Pe3ynbTaTt ak3ameHa coobLiaeTcs CTyaAeHTy
HenocpeacTBEHHO Mocrne YyCTHOro oTBeTa.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHas nutepartypa

ABTOp 3arnasue | M3paTenbcTBO | loa nspaxua | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa
Pemnens, A. A, MaTtepwuansl n meToabl EkaTepuHbypr: http://www.iprbooksh
Baneesa, A. A. HaHOTEXHOSor i Ypanbckuit 2015 0p.ru/68346.html

denepanbHbIn

yHuBepcuteT, O6C ACB
Haxunkbisbl, M., DU3NKO-XMMUYECKNE OCHOBBI c AT D http://www.iprbooksh
BewnceHos, P. E., HaHOTEXHONOrnM " aparos: A 111 Ip 2018 op.ru/73346.html
MaHcypos, 3. A. HaHoMaTepuarnos Meana
Hawexko H. B., HaHoTexHonorn4eckune Cankr-AeTenbvor http://publish.sutd.ru/
Kucenes A. M. npoLecchl B XMMnmn CI'I6FYI'IPI',Elyp ) 2020 tp_ext_inf_publish.ph
BOJIOKHUCTbIX MaTepuarnos p?id=2020438
6.1.2 lononHuTenbHas y4ebHasa nutepaTtypa
MBaHos, H. B., HanoTexHonorum KazaHb: KasaHcKuii http://www.iprbooksh
MokantoxuH, H. A, MaTepurarnoB 1 MOKPbITUIA HaLMOHaNbHbIN 0p.ru/100567.html
AHolukmHown, . C. nccnenoBaTenbCKUI 2019
TEXHOJTOTMYECKUN

yHUBEpCcUTET
Konnakos, M. E., DU3MKO-XMMMUYECKNE OCHOBBI KasaHb: KasaHckui http://www.iprbooksh
MeTtpoBa, E. B., HaHOTEXHOMOrnM HauMoHarbHbIN 0p.ru/63530.html
OpecBsAHHMKOB, A. ®. nccneaoBaTenbCKUN 2016

TEXHOJTOTMYECKUN
yHVBepcuTeT




Bacunbes M.I1. HaHoCTpyKTypHbIE http://publish.sutd.ru/
KysHeuos A.1O. nonumepHble matepuarnbl chne.: crierynrtg 2017 tp_ext_inf_publish.ph

p?id=2017626

6.2 MepeyveHb NnpodeccrmoHanbHbIX 6a3 4aHHbLIX U MH(OPMALIMOHHO-CNPABO4YHbLIX CUCTEM

MexayHapoaHble pedepaTuBHble 6a3bl AaHHbIX HAyYHbIX U3OaHWN

OnekTpoHHbIN KaTanor 6ubnuotekn CMTYMNTA http://publish.sutd.ru/

OneKkTpoHHBIN kaTanor «Hay4Hble xypHansl CITYMTOx»:http://journal.prouniver.ru/glavnaya/
OnekTpoHHO-6ubnuoTeyHasa cuctema elibrary. http://elibrary.ru

Cawnt n3ganuin no HaHoTexHonoruam https://sciencejournals.ru/journal/nano/

6.3 NepeyveHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOOXOoAMMOW ANA ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no AucumnnuHe

OcHoBHOM 06beM NpakTUYECKNX 3aHATMI NpoxoauT B nabopatopun kadeapsl XT nm. A.A. Xapxaposa,
ocHalleHHou nabopaTopHbiM 060pygoBaHMEM:

- nabopaTopHble BEChI - TEXHUYECKMNE U AN aHaNUTUYECKMX Lienei;

- NMOCOBKM AN NPONUTLIBAHWUS TEKCTUMBHBIX MaTepuarnos;

- YCTPOWMCTBO AN neyaTu cetyaTbiMu WwabnoHamu;

- LBETOU3MEpUTENbHbLIE YCTPONCTBA, NpUbopbI ANa onpeaeneHns 6ennsHel;

- CNEKTPOPOTOMETPbI, KONTOPUMETPLI U ApYyrMe onTudeckme Npubopsl, NpeaHa3HavYeHHbIe Anst onpeaeneHns
ONTWMYECKOW NIOTHOCTU U ONS CHATUSI CNEKTPOB B Pa3nuYHbIX 06racTsax CnekTpa;

- TUTPOBArbHbIE YCTaHOBKY;

- NpuBopbI, YyCTAHOBKM 1 NPUCTNOCOBNeHNs ANs N3MepeHUst KayecTBa TEKCTUIBbHBLIX MaTepuarnoB, COOTBETCTBUS
WX CTaHJapTaMm, OLLEHKM MPOYHOCTHbIX NoKasaTenel OKpacok U pacLBeTOK;

- NpnBopbI AN OLEHKM YCTONYMBOCTUN OKPACOK U pacuBETOK K AENCTBUIO CBETA;

- nabopaTopHas CTeknsiHHaa 1 dapdoposas nocyaa.

- ANEKTPONNNTKN, TEPMOCTaTbl, BOASHbIE 6aHN, TEPMOMETPbI, CYLUMIbHbIE LUKabI;

- BbITSKHbIE LWIKadbI;

- KpacuTenu n TeKCTUINbLHO-BCIOMOraTerbHble BELLLECTBA, XMMUYECKUE PEaKTUBSI.

AyauTtopusi OcHalleHne

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlexumoHHas Y A PYA H P A

ayautopust
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