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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucunnnuHbl: CopMMpoBaTh KOMNETEHLMN oBy4atolerocst B 061acT HAHOTEXHOMOIUIA, MPUMEHSIEMbIX B
oTAenKe TeKCTUMbHBLIX MaTepuarnos

1.2 3apgaun gucuunmuHbI:

PackpbITb TeOpeTMYECKOe 1 NpakTMyeckoe 3HaYeHNe XMMMYECKOM TEXHOMNOMMM TEKCTUIbHBIX MaTepuaros, Kak Hayku o
CYLLHOCTM 1 crnocobax OCyLeCTBAEHUS XUMUYECKMX, DUNKO-XMMUYECKUX U MEXAHNYECKMX MPOLLeCCOB, NMPUMEHSEMbIX Mpu
00paboTke TeKCTUIbHbIX MaTepuanoB OT Cbipbs A0 roToBoW npogykuun. OnucaTe BO3MOXHOCTM UCMONb30BaHMS
HaAHOTEXHONOMM NPy OTAENKE TEKCTUIbHbLIX MaTepuanos.

MokazaTb HeobXoOMMOCTb HOBbIX HAHOTEXHONOMMYECKMX HanpaBlieHUWA B TEKCTUIBHOM TEXHOMOrmM u KX
B3aMMOBNUSAHUS HA DOPMMPOBaHWE NPoAyKTa, COOTBETCTBYIOLLEro TpeboBaHMAM MEXAYHAPOL4HbIX CTaH4APTOB.

HameTuTb NyTu NOBbLILLEHNST 3KONOTMYEeCKon 6€30NacHOCTN TEKCTUMNBbHBLIX U3OENUA U TEXHOSOIMIA 3a CHET NPUMEHEHNSI
COBPEMEHHbIX OTAENOYHbIX NpenapaToB HaHOPa3MepPHOW NPUpPOoAbI.

1.3 TpeboBaHuA K NnpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT Co34aHne OCHOBLI A1 POPMUPOBAHUS KOMMNETEHUMI, YKa3aHHbIX B M.
2, PN U3y4EeHUN OUCLUUMIINH:

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

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-2: CnocobeH chopmmpoBaTh HOBbIe HanpaBfieHUsl Hay4HbIX UCCIIeQ0BaHUMN U ONbITHO-KOHCTPYKTOPCKUX
pa3paboTok

3HaThb: Teoputo HaHOTEXHONOrn4ecknx npoueccosB and pacwmpeHuna Hay4HO-NpPoOn3BOACTBEHHOIo I'IpO(*)I/IJ'IFI
I'IpOCbECCI/IOHaJ'IbHOVI 0eATenbHOCTU, OCHOBHbIEe TEHOEeHUNN pa3BUTUA B 06r1acT HAHOTEXHOOrUMN

YMeTb: oLeHNBaTb JOCTOMHCTBA U HEAOCTATKU NPON3BOAMTENEN NPOOYKTOB-aHanoros, paspabaTbiBaTb NiaHbl M0 U3YYEHWUIO 1
BHEOPEHMWIO TEHOEHUMNIA PA3BUTKS OTPACIY HAHOTEXHOMOMMIA

BnapeTtb: HaBbikamu nccnegosaHna VIH(*)OpMaLLI/IOHHbIX WCTOYHMKOB B 06nactu HaHOTEXHOSOMIN, HaBbIKaMn n3yyeHuna CBOWCTB
HaHOMartepunanoB




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepkaHve pasgenos,
TEM U Y4EOHbIX 3aHATUIA

CemecTp
(kypc ansa 3A0)

KoHTakTHas
paboTta

Nexk. J1ab.
(vackl) | (4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Pasgen 1. NpnmeHeHne HaHOTEXHOMOIMMIA B
KONOpUPOBaHUN BONTOKHUCTbLIX MaTepuanos

Tema 1. HaHoTexHonoruu B npoueccax
neyaTaHunsl BONTOKHUCTbIX MaTepuaros.
JlabopaTopHas paboTa: ncnonb3oBaHue
NHTepdEepPEHLMNOHHBLIX MMTMEHTOB B NpoLecce
nevyaTtaHnAa TEKCTUIbHbLIX MaTepunanoB
pa3nn4yHoOro BOSIOKHUCTOrO COCTaBa

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

JlabopaTopHas paboTa: oueHka
KONOPUCTUYECKMX CBONCTB HAHOPa3MepPHbIX
NHTEPEPEHLIMOHHBIX MUTMEHTOB

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

Pasgen 2. lNpMMeHeHne HaHOTEXHOMNOrMN B
3aKMYNTENBHON OTAENKE TEKCTUSBbHBIX
mMaTtepuanos

Tema 4. Cnocobbl 1 BUAbI 3aKNOYNTENBHON
OTAENKN TEKCTUIBbHBIX MaTepuanos ¢
ncnonb3oBaHNEM HaHOPa3MepHbIX
npenapaTtoB. Knaccudukaums KonnongHbix
CUCTEM OTAENOYHbIX NpenapaTos
JlabopaTopHas paboTa: ucnonb3oBaHune
MArYuTenemn pasnuyHon Npupoasl B
npoueccax 3akno4YnTensHOM OTaeNKn
TEKCTUINbHbIX MaTepuanos

Tema 5. CoicTBa Makpo-, MUKPO- 1 HaHO-
CUCTEM, NMPUMEHSEMbIX B 3aKIIOYNTENBHON
oTAenke NonMMepHbIX MaTepuarnos.
Msaruntenwu, rmapo- u oneodobusaTtopsbl
HaHopa3MepHOon NpUpoabl.

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

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

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyToyHas atrectaums
(Ok3ameH)

10

nn

10

HA

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. ®OHJ, OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIMA
5.1 OnucaHue nokasaTterniein, KpUTepUEB M CUCTEMbI OLLEHNMBAHUA Pe3yrbTaToB 00yYeHus

5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KoMneTeHunn

MokasaTenu oueHnBaHuA pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHWe oLeHOYHOro
cpencrea

[aeT xapaKkTepuCTNKy OCHOBHbIX TEHAEHLMIN pa3BUTUS
HaHOTEXHOMNOMMYECKUX MPOLIECCOB  MPUMEHUTENBHO K OTAENKE
TEKCTUIbHbIX MaTepuarnos

AHanuanpyeT AOCTOMHCTBA M HEAOCTATKN HAHOTEXHOOMMYECKNX

MK-2 OTAENOYHBIX NpenapaToB, NpeanaraeT BO3MOXHbIE BapuaHTbl UX
BHEOPEHUS B TEKCTUMLHON OTpacIi.

MpeacTaBnseT pesynbTathl aHanu3a WMHGPOPMAaLMOHHBLIX MCTOYHUKOB B
Mpennaraet meToabl U aHanM3npyeT
pe3ynbTaThbl OLeHKU CBOMCTB HaHOpa3MepHbIX NpenapaTos

ob6nacT HaHOTEXHOOrMN.

Bonpockl ycTHOro
cobecenoBaHus
MpakTnko-opneHTUPOBaHHLIE
3agaHus

5.1.2 Cuctema n KpuTEpPUN OLleHUBaHUSA

Kputepun oueHMBaHNA cHOPMMUPOBAHHOCTI KOMMETEHLMIA

LLikana oueHnBaHuA

YcTHoe cobecenoBaHue

MucemeHHas paboTa

5 (oTnmn4HO)

IMonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEeMOHCTpUpYOLLMIA rNyOoKoe NOHUMaHne
npeameTa 1 LUMPOKYH 3pYANLIMIO B
oueHnBaemMon obnactu. Kputnyeckun,
OpUrMHarnbHbIV NOAXOA K MaTepuany.

4 (xopoLuo)

OTBeT NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 0b6a3aTenbHbIX
WCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHbIN.

3 (yooBneTBOpUTENBHO)

OTBeT BOCNpOU3BOAUT B OCHOBHOM TOSbKO
NeKLMOHHbIe MaTepuarbl, 6e3
camocTosiTenbHon paboThl ¢
pekoMeHA0BaHHOMW NMTepaTypown.
[eMoHCTpupyeT NoHMaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
MpuCyTCTBYIOT CyLLECTBEHHbIE OLIMBKN UK
npo6enbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.

2 (HeyaoBMETBOPUTENBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
MoMoOLLM 3K3ameHaTopa. HesHaHve
3HaYUTENBHOM YacTU NPUHLMNMUATBHO
Ba)XHbIX 311EMEHTOB ANCLMMNIMNHDI.
MHorouncneHHble rpybbie ownoKu.

5.2 TunoBble KOHTPOJibHbI€ 3a4aHNUA UNTN UHbIe MaTepuanbl, HeobXxoaMMbIe ANA OLEHKU 3HaHUMN, YMeHVIVI,

HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpoCoB
Cemectp 2

1 Mony4yeHue, cBoricTBa M 06NacTM NPUMEHEHUs YNbTpagucnepcHbIX CUCTEM (MUKPO- U HAHO3MYNbCUK)

2 MonyyeHune 3onen

3 O6pasoBaHne MUKPO3IMYbCUIA

4 MUVKPO3MYNbCUMUN KaK MUKPOPEAKTOPbI ANst XUMUYECKMUX peaKkuuii

5 MpuMeHeHNe MUKPO3MYIbCUI ANsi NOMYyYEHMs1 HAHOPA3MEPHbIX NTAaTEKCOB

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

7 MeToabl uccrnegoBaHysa NONMMEPHBIX MaTepmnanos, MOAUMULNPOBAHHbLIX C UCMOMNb30BaHWEM HaHOPa3MeEPHbIX
cucTem

8 HaHopa3mepHble NUrMeHTbl, CNOCO0bI MX NOMYYEHUS, XMMUYeckas npupoaa.

9 OnTnyeckue 1 KONOPUCTUYECKME CBONCTBA HAHOPa3MEpPHbIX MUIMEHTOB




Cnocobbl 1 BUAbI 3aKMOYUTENBHON OTAEMNKN TEKCTUMbHbIX MaTtepuanos C ncnosibaoBaHMeM HaHOpPa3MepPHbIX

10
npenapaTos.

11 CBOWCTBa MaKpo-, MUKPO- U HAHO- CUCTEM, MPUMEHSIEMbIX B 3aKIOUUTENBHOW OTAENKe NOMUMEPHbIX
mMaTepuarsos.

12 Msarumntenun, rmgpo- n oneocgobusatopbl HaHOPa3MepHOW NpPUPOabI

13 AdheKTbl NPUMEHEHUA HAHOPA3MEPHbIX NPenapaToB B OTAENKE.

14 I'Ionyqume 1 CBOMCTBA BOSIOKOH C MIMMOOMWIM30BaHHbIMU KOMAOMAHBIMU YacTuLaMm cepe6pa

OTteyecTBEHHbIE pa3p860TKVI (byHKLI,VIOHaJ'IbHO AKTUBHbIX BOJIOKHUCTbIX MaTepuanoB Ha OCHOBE aHU30TPOMHbIX

15 o
NeMeHToB 1 nsgenun

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He nNpeaycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

MpeanoxuTe onTMMarnbHyl peuenTypy OTAENOYHOro CocTaBa Ans nonyyYeHus oneodobHON OTAENKM Ha TKaHK
13 NonMadUpPHbIX BOMOKOH

MpeanoxuTe BapuaHTbl YNyYLlEHUs NPOYHOCTU OKPACKM, MOJTyYEHHON C UCTONb30BaHNEM UHTEPMEPEHLIMOHHBIX
HaHopa3MepHbIX MUIMEHTOB

MpoBeaunTe OLEHKY YPOBHS BOAOOTTANKMBAIOLLMX CBOWCTB NONMMEPHbBIX MaTepuanoB, 06paboTaHHbIX C
UCMOb30BaHNEM HAHO3MYIbCUIA

5.3 MeToaun4yeckue matepuansl, onpegensilolwive npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUN, BrageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka oby4atowerocsi K npomMexyTo4yHoWn aTrectaumm U NopsaoK NUKBMAALUKN akageMUiyeckon
3a0MKEeHHOCTH

MpoBeaeHne NPOMEXYTOYHON aTTecTaLn perfiameHTMpPoOBaHO flokanbHbIM HopMaTuBHbIM aktom CM6IMYMT
«[NonoxeHne o NpoBeAEHUN TEKYLLETO KOHTPOMS YCNeBaeMOCTH U NPOMEXYTOYHON aTTecTaummn o6yvatoLLnxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaumm No AUCUMNInHe

YcTHas + MucbMeHHasda KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo AUCLUUNInHe

B ak3ameHaLMOoHHbIA GuneTt BxoauT 2 Bonpoca, Ha NoarotoBky otBoantcst 30 MuHyT. K ak3ameHy gonyckaeTcs
CTYAEHT, BbINOMHUBLUMI U 3aLlUMTUBLLMI BCe nabopaTopHble paboThl. PedynbTaTt ak3ameHa coobllaeTcs CTyaeHTy
HenocpeacTBEHHO Mocre YyCTHOro  oTBeTa.

6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE ANCLUNIINHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO | [oa nspaHnsa | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa
Pemnensb, A. A., MaTtepuanbl u meToabl EkaTepuHbypr: http://www.iprbooksh
Baneesa, A. A. HaHOTEeXHOMOruiA Ypanbckuii 2015 0p.ru/68346.html

denepanbHbIn

yHuBepcuteT, O6C ACB
Hawenko H. B., HaHoTexHonorunveckune Cankr-AeTenbvor http://publish.sutd.ru/
Kucenes A. M. NpoLecchbl B XM CI'I6FYI'I?'D,yp ) 2020 tp_ext_inf_publish.ph
BOSIOKHUCTbIX MaTepuanos p?id=2020438
Haxunkbisbl, M., DUBNKO-XMUYECKNE OCHOBBI c AN D http://www.iprbooksh
Bewcenos, P. E., HaHOTEXHOMornm un apatos. An 111 Ip 2018 op.ru/73346.html
MaHcypos, 3. A. HaHoMaTepuanos Meaua
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
MBaHoB, H. B., HaHoTexHonorum KazaHb: KasaHcKuii http://www.iprbooksh
MokantoxuH, H. A, MaTepuarnoB 1 NOKPbITUNA HaLMOHAamMbHbIN 0p.ru/100567.html
AHowwukmHon, . C. nccnenoBaTenbCKUI 2019
TEXHOSOrMYECKNI

yHUBEpCUTET
Konnakos, M. E., DU3NKO-XMMNYECKNE OCHOBbI KasaHb: KasaHckui http://www.iprbooksh
MeTtpoBa, E. B., HaHOTEXHOMNOrnmn HaLMOHarbHbIN 0p.ru/63530.html
lpecBsAHHUKOB, A. ©. nccnenoBaTenbCKUN 2016

TEXHOSOrMYECKNI
yHVBepcuTeT




Bacunbes M.IT. HaHOoCTpyKTypHbIE http://publish.sutd.ru/
KyaHeuos A.1O. nonnuMepHsle maTtepuarnsi Chne.: Crieryntg 2017 tp_ext_inf_publish.ph

p?id=2017626

6.2 MepeyeHb NnpodeccrmoHanbHbIX 6a3 4aHHbIX U MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

MexayHapoaHble pedepaTuBHblie 6asbl AaHHbIX HAYYHbIX U30AHUN

OneKTpoHHbIV kaTanor 6ubnuotekn CICYMTH http://publish.sutd.ru/

OnekTpoHHbIN kaTanor «Hay4Hble xxypHanel CITYMNTO»:http://journal.prouniver.ru/glavnaya/
OnekTpoHHO-6MbnmoTevHasa cuctema elibrary. http://elibrary.ru

Caunt usgaHuni no HaHoTexHomnoruam https://sciencejournals.ru/journal/nano/

6.3 MNepeyeHb NULEH3NOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW ANns ocyLlecTBeHMA obpa3oBaTesfibHOro
npouecca no AucuUninHe

OcHOBHOM 06bEM NpaKTUYECKMX 3aHATMI NpoxoauT B nabopatopumn kadenpbl XT um. A.A. Xapxapoea,
OCHaLleHHon nabopaTopHbiM 060pyA0BaHMEM:

- nabopaTopHble BECHI - TEXHUYECKUE U [N aHANUTUYECKUX Lenew;

- NOCOBKM AN NPONUTBIBAHUS TEKCTUIBbHBLIX MaTepunarnos;

- YCTPONCTBO ANA neyatu cetyaTbiMu WabnoHamu;

- UBETOU3MEpPUTENbHbIE YCTPONCTBA, NpUbopLI Anst onpeaeneHns 6enusHol;

- CNeKTpohOTOMETPbI, KONTOPUMETPLI U ApYyrMe onTnyeckme npubopsbl, NpeaHa3HavYeHHble Ans onpeaeneHus
ONTMYECKOW NITOTHOCTU U A1 CHATUSI CNEKTPOB B Pa3fMyYHbIX 00MacTaAX CNekTpa;

- TUTPOBanbHbIE YCTaHOBKMU;

- NpMBOopbI, YCTAHOBKM 1 NPUCNOCOBNEHNs ANs N3MepeHUs1 KayecTBa TEKCTUMNBHBLIX MaTepuanoB, COOTBETCTBUSI
WX cCTaHgapTaMm, OLLEHKN MPOYHOCTHbIX NoKasaTernemn OKpacoKk 1 pacLBeTOK;

- Npnbopbl AN OLEHKM YCTONYMBOCTU OKPACOK 1 PACLBETOK K AENCTBUIO CBETA;

- nabopatopHas cTeknsiHHas u dapdopoBas nocyaa.

- ANEKTPONNNTKU, TEPMOCTaThbl, BOASHbIE 6aHN, TEPMOMETPbI, CYLUMIbHbIE LKadbI;

- BbITSKHbIE LIKadbl;

- KpacuTenu u TeKCTUINbHO-BCNIOMOraTenbHble BELLECTBA, XMMUYECKNE PEAKTUBDI.

AyauTtopusi OcHalleHne

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A

ayautopus
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