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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb AWUCUMNIUHBI: C(t)OpMVIpOBaTb KOMneTeHuunn o6yqa+0Lu,erocq B obnactu TexHomnornu NPUMEHEeHNA
HaHOpa3MepHbIX npenapaTtoB B XMMUN BOJTIOKHUCTbIX MaTepunanoB

1.2 3apgaun gucuunmuHbI:

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

[MokasaTb €OAWHCTBO UM CBSA3b TEXHONOMMYECKMX MPOLLECCOB TEKCTUNBbHOW TEXHOMOMMU U UX B3AUMOBIUSHUS Ha
opMMpoBaHNE NPOAYKTA, COOTBETCTBYHOLWEro TpeboBaHMAM MeXOyHapOAHbIX CTaHAapToB. HameTuTb nyTM NOBbILLEHMS
aKorormdeckor 6e30nacHOCTU TEKCTWUMbHbLIX W3OENUA U TEXHOMOTMA 3a CYET MPUMEHEHUSI COBPEMEHHbLIX OTAENOYHbIX
npenapaTtoB HaHOpPa3MepPHOW NPUpPOAbI.

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

BBeaeHne B HAHOTEXHOMNOMMIO
Pun3nKo-xmmmyeckme MeToapl VIHTeHCVICbVIKaLI,I/IVI TEeXHONIorm4yecKkmnx npoueccos

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-2: CnocobeH BbLINOMHATL 3KCNEepUMEHTbI U oPOPMNATL pe3ynbTaTbl UCCNeaoBaHUM U pa3paboTok B o6nacTtu
XUMUYECKON, OMO- U HAHOTEXHONOrMN BOJSIOKHUCTbLIX MaTepuanoB

3HaTb: OTeYEeCTBEHHbIV N MEXOYHAPOAHbBIN ONbIT B 0611aCTM HAHOTEXHOMOMIA, MPUHLMNBI PpaboThl C PasfMYHbIMA NCTOYHUKaMM
B 0ONacTy HaAHOTEXHOMOrMN B XUMWUU BOMOKHUCTbIX MaTepuanoB, TEXHOMOMMIO BbIMOMHEHUS Hay4YHO-UCCREeAoBaTENbCKON
paboThbl

YMeTb: BbibrpaTte HEOOX0AMMbIE TEOPETUYECKME M NPAKTUYECKUE METOAbLI HAHOTEXHOMOMMIN A1 PELUEHUS NCCNEAOBATENbCKNX
1 npodeccrmoHanbHbIX 3agad.

BnageTb: HaBblkamy NpuMMeHeHMst pasfMyYHbIX MCCReaoBaTenbCKMX MEeTOAOB ANs pelleHusl npodeccuoHanbHbIX 3aaad
(aHanusa nuTepaTypHbIX UCTOYHMKOB, aHanu3a pesynbTaToB aKCnepuMeHTanbHoW paboTsl).




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U Y4EOHbIX 3aHATUIA

CemecTp
(kypc ansa 3A0)

KoHTakTHas
paboTta

Jlek.
(4achbl)

Mp.

(4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Paspgen 1. HaHoTexHonorMm B nogrotoBke m
KpalleHnn BONOKHUCTbIX MaTepuanos

Tema 1. TexHonornyeckme BapoyHble U
oTbennBatoLmMe cMcTeEMbI Kak 00 beKTbI
HaHoXxMmuK. [Npupoaa ecTeCcTBEHHbIX
npuMmecen n 3arpsisHEHUN MONMMEPHbIX
MaTepuanos.

Tema 2. KpacunbHble cuctemsl.
ArperaTuBHble hOpMbI KpacuTenen B
pacTBopax. BnvsHve BHelWHMX hakTopoB Ha
YCTONYMBOCTb U arperauuio pacTBOpOB
KpacuTenem.

Tema 3. BogopactBopuMble Kpacutenu, nx
noBefeHne B BOAHbIX pacTBopax. ®akTopsbl,
BMMAIOLLME HA KA4YEeCTBO NOMNy4yaemMon
oKpacku

Tema 4. BogoHepacTBopumble kpacuTtenu. Mx
COCTOSIHME B BOAHbLIX U HEBOAHbLIX CUCTEMAX.
YCTONYMBOCTb U arperaums MOneKys.
MeToabl OLEHKN COCTOSHUS KpacuTenen B
pacTBopax.

MpakTnyeckasa pabota: onpegeneHve
CTeneHu QUCnepcHOCTN ANCNEPCHOro
KpacuTtens

Pasgen 2. lNpMMeHeHne HaHOTEXHOMOrMN B
y3opyaTon pacuBeTKe BONOKHUCTbIX
Martepuanos

Tema 5. HaHoTexHoMnormMmn B Npoueccax
neyaTaHMsl BONTOKHUCTbIX MaTepuaros.
MpakTnyeckas paboTa: ucrnonb3oBaHue
NHTEpPdEPEHLMNOHHBIX MMTMEHTOB B NpoLecce
neyaTaHnsl TEKCTUIbHbLIX MaTepranoB
pas3nn4yHOro BOJIOKHUCTOrO COCTaBa

Tema 6. HaHopa3amMepHbIe MUIMEHTHI,
€cnocobbl MX MONYYEeHNs, XMMU4eckas
npupoaa

MpakTnyeckasa pabora: oueHka
KONMOPUCTUYECKNX CBONCTB HAaHOPa3MepHbIX
NHTEPEPEHLMNOHHBIX MUTMEHTOB

Tema 7. CocTosiHME NOBEPXHOCTH,
ONTUYECKME U KOFIOPUCTUYECKME CBONCTBA
HaHOpPa3MepHbIX MUIMEHTOB

Pasgen 3. NpnmMeHeHne HaHOTEXHOMOrM B
3aKNOYNTENBbHOW OTAENKE NONIMMEPHbIX
mMaTtepuanos

Tema 8. Cnocobbl 1 BUAbI 3aKITHOUYUTENBHON
OTAENKM TEKCTUIbHBIX Matepuarnos C
NCnonb30BaHNEM HaHOPa3MepHbIX
npenapaTtoB. Knaccudukaums KonnongHbix
CUCTEM OTAENOYHbIX NpenapaTos
MpakTuyeckas paboTta: ncnonb3oBaHve
MArYuTEnen pasnuyHon Npupoasl B
npoueccax 3aKknoyYnTeNbHON OTAENKN
TEKCTUINbHbIX MaTtep1anos

ra

mn




Tema 9. CBoncTBa Makpo-, MMKPO- U HAHO-
CUCTEM, NPUMEHSEMbIX B 3aKMOUYUTENBHOM
oTAenKe NonMMepHbIX MaTepunanos.
Msaruntenu, rmgpo- n oneogobusaTtopsl
HaHopa3MepHOW NpUpPoabI. 2 6
MpakTuyeckasn pabora: npumeHeHue
HaHOPa3MepHbIX OTAENOYHbIX AMYITbCUI B
npouecce 3akNYNTENbHON OTAENKM
NONMMEpPHbIX MaTepuaros.

Tema 10. SpdeKTbl NPUMEHEHNS
HaHOpa3MepHbIX NpenapaToB B OTAENKe
MpakTnyeckasn pabora: oueHka adppekToB 2 8
3aKNIYUTENBHON OTAENKM C UCMOMNBb30BAHUEM
HaHOpa3MepHbIX NpenapaTos

HU

UTtoro B cemecTpe (Ha kypce ansa 3A0) 17 34

66

KOHCyJ'IbTaLlI/IVI M NpoOMeXyTo4YHada aTrectauua

(Ok3ameH) 2.5

24,5

Bcero koHTakTHasA pa6bota n CP no

OVUCLUMMINHE 53,5

90,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM MiaHoOM He NpedycMOTPEHO

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOWU ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepueB M CUCTEMbI OLLEHUBaHNA pe3ynbLTaToB o6yveHus

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HaunmeHoBaHuMe oLeHO4YHOro
MokasaTenu oueHnBaHMA pe3ynbTaToB 0byyYeHus
KoMneTeHUun cpencTea
MosicHaieT MPUHLMMb paboTbl C pas3nMYHbIMU UCTOYHMKaMK B 0BracTu Bonpocsl  YCTHOMO
HaHOTEXHOJOMMI B XMMUWN BONOKHUCTLIX MaTepuarnos
cobecenoBaHus

OueHnBaeT HeobXoaNMble TEOPETUYECKNE W NPaKTUYECKNE METOAbI

MK-2 HaHOTEXHONOMMI NS peLleHns ccnenoBaTenbCKUX 1
MPOECCHOHATEHbIX 33Aa. MpakTnko-opueHTUpoBaHHoe
MpuMeHsieT pasnuyHblie MeToAbl HAHOTEXHOSOIMIA s aHannaa 3ap aHme P P
pes3ynbTaToB 3KCNEPUMEHTANbHOM paboThl A

5.1.2 Cnctema 1 KpuTepumu oLueHUBaHus

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMNETEHLNN

LLikana oueHuBaHus
YcTHoe cobecenoBaHue

MucbmeHHas paboTta

MonHbIN, ncyepnbiBalOLUN OTBET, ABHO
OEMOHCTPUPYIOLLMIA TNy6oKoe NOHMMaHNe
5 (oTnn4HO) npegmMeTa u LUMPOKYIO 3pyANLIMIO B
oLeHuBaemMon obnactu. Kputnueckun,
OpUrMHarnbHbIV NOAXOA K MaTepuany.

OTBEeT NOJHbIA, OCHOBAHHLIN Ha
npopaboTke Bcex 06a3aTenbHbIX

4 (xopoLuo) NCTOYHMKOB MHPopMaumn. Noagxon K
mMaTepuany OTBETCTBEHHbIW, HO
CTaHOapTHBbIN.

OTBeT BOCNPOU3BOAUT B OCHOBHOM TOJbKO
NeKUMOHHbIE MaTepuansl, 6e3
camocTosiTenbHol paboTbl ¢
pekoOMeHL40BaHHOW NMTepaTypomn.
[eMoHCTpupyeT NOHMMaHue npeameTa B
uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLIECTBEHHbIE OLUMOKN UMK
npoGernbl B 3HAHUSIX MO HEKOTOPbLIM TEMaM.

3 (yooBneTBoOpuUTENbHO)

Hecnoco6HocTb 0TBETUTL Ha BOMpoc 6e3
2 (Hey[oBneTBOPUTENBLHO) [ MOMOLLM 3Kk3aMeHaTopa. HesHaHve
3HAYMTENIbHOM YacTu NpUHLMNUANbHO




BaXHbIX 3M1EMEHTOB AUCLMMIUHDI.
MHoro4yncneHHble rpybbie owmnoku.

5.2 TunoBble KOHTPOMbHbIE 3alaHUA UNU UHbIe MaTepuanbl, HeO6X0AUMbIe ANl OLEHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AesATeNIbHOCTH
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYNNpPOBKM BONPOCOB
Cemectp 8

1 Mony4eHne, cBoricTBa M 06NACTVM NPUMEHEHUS YNbTPaAUCTEPCHbIX CUCTEM (MUKPO- M HAHO3MYINBCUK)

2 Mony4eHwne 3onen

3 O6pa3zoBaHue MUKPO3IMYNbCUN

4 MUWKPO3IMYyNbCUM Kak MUKPOPEaKTOPbI ANst XMMUYECKUX peaKkLuuii

5 lMpuMeHeHne MUKPOIMYNbCUIA ANS NOMyYeHUA HAaHOPa3MepPHbIX NaTEKCOB

6 MpumeHeHne Hz%Hoamynbcmﬁ Ans MoauduKaLmMm BoIOKHOOOpasyoLWmUx NoNMMEPOB U LiereHanpaBeHHOro
N3MEHEHMS CBONCTB TEKCTUMNBHbBIX MaTepranoB

7 MeToapl uccnefoBaHus NONMMEPHbBIX MaTepuarnos, MoAUMULMPOBAHHbBIX C UCMONb30BaHNEM HaHOPa3MeEpPHbIX
cucTem

8 HaHopa3mepHble MUrMeHTbI, CNOCO0ObI UX NOMYyYEHUs, XMMU4ecKkasi npupoaa.

9 OnTryeckne 1 KONopUcTUYECKMe CBOMCTBA HAHOPa3MEPHbIX MUIMEHTOB

10 Cnocobbl 1 BUAbI 3aKNMHOYMTENBHON OTAENKN TEKCTUIbHBIX MaTepUarnoB C UCNOMb30BaHUEM HaHOPa3MEPHbIX
npenapaTos.

11 CBoKcTBa Makpo-, MUKPO- U HAHO- CUCTEM, MPUMEHSIEMbIX B 3aKIMOYMTENBHOW OTAENKE NONMMEPHbIX
maTtepuvarnos.

12 Msaruntenn, rugpo- n oneodobnsatopbl HAHOPA3MeEPHON NPUPOAbI

13 OdpekTbl NPUMEHEHUSI HAHOpPa3MEPHbIX NpenapaToB B OTAENKE.

14 Mony4yeHune n cBOMCTBA BOMOKOH C MMMOBMNN30BaHHBIMU KONMOUAHBIMK YacTMuamm cepebpa

15 OTeyecTBEHHbIE pa3pa§0TKM byHKLMOHANbHO aKTUBHbIX BOMOKHUCTbLIX MaTepuanoB Ha OCHOBE aHU30TPOMHbIX
3NEeMEeHTOB U U3aenvn

5.2.2 TunoBble TeCcToOBble 3aAaHUA

He NpeaycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

MpeanoxuTe onTUManbHy peLenTypy OTAENOYHOro cocTaBa Ans nornyyeHns oneodobHo OTAEMNKN Ha TKaHU
13 NONN3CUPHBLIX BONTOKOH

MpeanoxuTe BapuaHTbl YNydLleHNs MPOYHOCTU OKPACKM, MOSTy4YEHHOW C UCMOSNb30BaHNEM MHTEPEPEHLIMOHHbIX
HaHopa3MepHbIX NMUrMEHTOB

MpoBeauTe oLeHKy YPOBHS BOAOOTTANKMBAaKOLLUX CBOWCTB NONMUMEPHbIX MaTepuanoB, 06paboTaHHbIX C
MCMonb30BaHNEM HaHOSMYIbCUN

5.3 MeToguyeckne matepuansl, onpegensiowue npoueaypbl OLleHUMBaHUA 3HaHUWA, YMEeHUI, BageHni (HaBbIKOB
1 (UNN) NPaKTUYECKOro onbITa AeATENLHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4yHou atrectaymu M NopsiAoK NMKBUAALNM aKageMUyecKomn
3aJ0/MKEeHHOCTU

MpoBeaeHne NPOMEXYTOUYHON aTTeECTALUN PErNaMEHTUPOBAHO fIoKarnbHbIM HOpMaTUBHBIM akTom CM6IYMNT/
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOISA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxca»

5.3.2 ®opma npoBeaeHnUs NPOMEXYTOUYHOM aTTecTauMm nNo gucuunnnHe

YcTHas + MucemeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCUUNNNHe

B ak3ameHaLMOoHHbIA BuneTt BxoauT 2 Bonpoca, Ha NogrotoBky oteoantcst 30 MuHyT. K ak3ameHy gonyckaeTcs
CTYAEHT, BbINOMHUBLUMI N 3aLUUTUBLLUI BCE NpaKTuyeckue paboThbl

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE ANCLUNMIINHDI
6.1 YyebHasn nutepaTtypa

ABTOp 3arnasue | MN3gatenbLcTBo | [oa nspaHusa | Ccbinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa




MBeaHoB, H. B.,

HaHoTexHonorum

KasaHb: KazaHckun

http://www.iprbooksh

MokantoxuH, H. A, MaTepuarnoB 1 NOKPbITUIA HaLMOHanbHbIN 0p.ru/100567.html
AHowwukmHon, . C. nccnenoBaTenbCKui 2019
TEXHOMOrM4ecknmn
YHUBEPCUTET
OaweHko H. B, HaHoTexHonornyeckue Cankr-leTenbvor http://qulish.sgtd.ru/
Kucenes A. M. npouecchl B XMM1Umn CI'I6I'VI'I%D,yp ) 2020 tp_ext_inf_publish.ph
BOJTOKHUCTbIX MaTepuanos p?id=2020438
Pemnens, A. A., MaTtepwuansl n meToabl ExkaTepuHBypr: http://www.iprbooksh
Baneesa, A. A. HaHOTEXHONOormnmn Ypanbckui 2015 0p.ru/68346.html
denepanbHbIN
yHuBepcuteT, O5C ACB
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
Konnakos, M. E., DU3MKO-XMMUYECKNE OCHOBBI KasaHb: KasaHckui http://www.iprbooksh
MeTtpoBa, E. B., HaHOTEXHOMNOrNM HaLMOHarbHbIN 0p.ru/63530.html
lpecBsAHHUKOB, A. ©. nccrneaoBaTenbCKui 2016
TEXHOMOrM4eckni
YHUBEPCUTET

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

MexayHapogHble pedepaTnBHble 6a3bl 4aHHbBIX HAYYHbIX U30AHWU
OneKTPOoHHbIN kaTanor 6udnuotekn CIMTYMTL http://publish.sutd.ru/

OneKTPOoHHbIN KaTanor «Hay4Hble xypHanel CITYMTO»:http://journal.prouniver.ru/glavnaya/

OnekTpoHHO-6nbnmoTeyHas cuctema elibrary. http://elibrary.ru

6.3 NMepeyeHb NMULIEH3UOHHOIO U CBOGOAHO pacnpocTpaHseMoro NporpamMmmMHoro oéecneyeHus

Microsoft Windows

MicrosoftOfficeProfessional
MicrosoftOfficeProfessional
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6xoAuMoON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no AUCUUNIIMHE

Ayautopus OcHaleHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A
ayouTopus

YuebHas ayautopusi

CneumnanuavpoBaHHas meGenb, Aocka
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