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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmupoBatb KOMNeTeHUMn obyyatowierocss B 06racT HAHOTEXHOMOMMI NyTeMm
3HAKOMCTBA C Pa3fMYHBIMU TUMAaMKU HAHOCTPYKTYP XXMBOW U HEXMBOW MPUPOALI, UX Knaccudukaumen, oTimiumTenbHbIM1

XapakTepuctukamm, ocHoBamMmu TEXHOSOrnn nony4vyeHua n noteHunanbHbIMU obnactamum npuMeHeHuA.

1.2 3apauv QUCLUUNNUHBI:

* PaCCMOTpeTb OCHOBHbI€e 3Talbl pa3BUTUA HaHOTEXHOMNOornmn,
* latb onpenenexHune HaAHOTEXHOJSTOMN B LLENIOM U CBA3aHHbIX C 3TUM TEPMUHOB U MOHATUA,

» O3HaKoMUTb C XapakTepHbIMU 0COobeHHOCTAMM HaHOCTPYKTYPHbIX BELLECTB,

» latb obLiee npeacrtaBiieHne O TEXHONOInAxX nonyvyeHna HaHOCTPYKTYPHbIX BEWECTB 1 MaTepuarnos,
* [NokasaTb noTeHuManbHble obnacTtu npuMeHeHnA HaHOTEXHOMOMMI.

1.3 TpeboBaHus K NnpeaBapuTeNibHON NOAroTOBKe 06y4aloLwerocs:

I'Ipe,uBaleTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI ANA CbOpMVIpOBaHVIﬂ KOMMeTeHunn, YKa3aHHbIX

B . 2, npun n3yv4eHnmn ancunninH:

YyebHas npakTuka (03HaKoOMUTENbHAasA NpPaKTuKa)

O6wwan n HeopraHnyeckas XMMmnsi
MaTtematuka

dunsmka

OpraHuyeckast XuMust

AHanuTudeckas xmmus un dmsvmo-xmmmqecme MeTOAbl aHann3a

dusnyeckasa xumus
KonnoungHasa xumng

dusunka n xmmns nonnmepos, CUHTE3, CTPYKTypa n CcBOMNCTBa BbICOKOMOJEKYIAPHbIX coefuHeHun
npOLLeCCbI n annapartbl XUMUYECKOWN TEXHOMOrm

Xumus NONMMMMEPHbIX CBA3YHOLLNX

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-2: Cnoco6eH paspabaTbiBaTb ONbITHbIE 06Pa3Lbl HAHOCTPYKTYPUPOBAHHbLIX KOMMO3ULMOHHLIX MaTepuanos

3HaTb: NCTOPUIKO pa3BUTUA HaHOTEXHONOrMMNn, MeToapl nony4yeHus, CBoOWiCTBa U obnactu NPpUMEHEeHUA HaHOOOBHEKTOB U

HaHOMaTepuarnoB

YmeTb: OCYyLLEeCTBINATb Bbl60p HeobXxoauMbIX HAHOOOBLEKTOB Anst nony4yeHna HaHOCTPYKTPUPOBAHHbIX KOMMO3NLUMUOHHbIX

MaTepunanoB C 3agaHHbIMU CBOMCTBaMM

Bnapgetb: HaBblkamu pa6OTbI C HaHoobbekTamm npu nonyvYeHnn OnbITHbIX O6paSLLOB HaHOCTPYKTPUPOBAHHbIX

KOMMO3NUMOHHbLIX MaTepuaroB C 3agaHHbIMU CBONCTBaMU

3 PE3YNIbTATblI OBYYEHUA NO ANCUUNNUHE

HaumeHoBaHve 1 cogepxaHue pas3aenos,
TeM U y4eGHbIX 3aHATUIA

CewmecTp
(kypc gnsa 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(vacel)

CP
(4achbl)

MHHoBaL,

dopmbl
3aHATUN

dopma
TeKyLero
KOHTpoOns

Pasgen 1. WcTopus pas3suTung
HaHOTEXHOMNOMMN

Tema 1. MecTo HaHOpa3MepHbIX 06 LEKTOB B
oKkpyXawwem mupe. HaHoTexHomnorus.
HaHovnHgycTpus.

nn

Tema 2. Mpeanockinku passuTung
HaHOTEXHOMNOIUN. Hay4Ho-TexHnyeckun
nporpecc. JOBOMNOLMA 3MMUPUYECKOTO U
TEOpPeTUYEeCKOro Hay4yHOro 3HaHus.
MpakTuyeckoe 3aHsATME: cEMMHApP «YTO MbI
3HaeM O HaHOTEXHOJTOTUAX»

nn

Tema 3. OTanbl pa3BUTUS HAHOTEXHOMOTUNA:
OT Teopuu OPOYHOBCKOrO [ABWXKEHUA [0
MaHUMNyIIMPOBaHWS MOJeKynamm "

nn

Tema 4. Wctopusa OTKpbITUS YrnepoaHbIX
HaHOOOBbekToB. [NnaTtoHoBbI 1 ApXMMeoBbI
Tena. dynnepeHbl. Buckepbl. YrnepogHoie
HaHOTPYOKM.

lMpakTnyeckoe 3aHATME: cemuHap «Ponb
TeXHU4Yecknx paspabotok XX Beka B
pPa3BUTUN HAHOTEXHOJSTOTUNY

nn




Paspgen 2. HaHOOGBbEeKTbI M HAHOMaTepuansl

Tema 5.
onpeaenenus.

HaHOOOBHEKTOB U HaHoOMaTepuanos.

OcCHOBHbIE TEPMUHbI n

Knaccudukauusa 2 2

nn

Tema 6. MHoroobpasne HaHOOOGBLEKTOB WU
HaHomaTepunanoB. HaHOOGBLEKTbI XMBOW 1 2

npupoabl.

nn

Tema 7. MHoroobpasne HaHOOOGBLEKTOB WU
HaHomaTepuanoB. HaHOOGbBLEKTLI HEXMBOM
npupoabl. TeXHOreHHble HaHOMaTepuansl. 1 2 4
MpakTuyeckoe 3aHaTUE: ceMuHap «Kun3Hb B
OKPY>KEHUN MMPUAL0B HAHOYACTUL Y

nn

Tema 8. OCoBEeHHOCTM CTPYKTYPbI 1 CBOWCTB
MaTepuanoB B HAHOCOCTOSHUN.

MpakTnyeckoe
«Pasnnuus

HaHOOOBEKTOB»

3aHaTHE: cemuHap 2 2 4
CBOMCTBAX Makpo u

nn

Paspen 3.

MonyyeHne wun  obnactu
NPUMEHEHNs HaHoMaTepuanos

Tema 9. OcHOBHble npuHUMnbl nony4vyeHusa
HaHOOOBHEKTOB U HaHoOMaTepuanos.

MpakTnyeckoe

«HaHoTexHOMOrMM Ha CTpaxe 340pOoBbs

YeJsioBeka»

3aHaTHE: cemuHap 2 2 4

nn

Tema 10.

HaHOTEXHOJIOTUMA.

3apy0eXHbIN

MpakTnyeckoe

«I'IpvlmeHeHme HaHOTEXHONOIMMN B aBua- u
MaLUMHOCTPOEHNN»

OMbIT MO  MPaKTUYECKOMY
BHEOPEHMNI0 HAHOTEXHOSTOTUM. 2 2 4

O6nactu NPUMEHEHMS
OTeyecTBEHHLIN "

3aHATUNe!: ceMuHap

nn

Tema 11. Puckn pasBnuTmus HAHOTEXHOMNOTUNA:
ynpasrneHune prckamu,
nppauuoHarnbHble NOCNeAcTBUs. IdTuka Wt
couuarnbHas OTBETCTBEHHOCTb YYEHOrO. 1 3 5,75

MPOrHo3,

MpakTnyeckoe

«Bynyliee YenoseyecTBa B CBETE Pa3BUTHS
HaHOTEXHOMOrNN»

3aHATUE: ceMunHap

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0) 17 17 37,75

KOHch'I bTaunn N NPOMeEXyTo4YHasA

aTTecTtauus (3aver) 025

Bcero koHTakTHas pabota u CP no

34,25 37,75
AVUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH} OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToOB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHuMe oLeHOYHOro
MokasaTenu oueHnBaHKs pe3ynbTaToB 00y4YeHus
KoMMneTeHumn cpencrtea
MepeuncnseT OCHOBHblE KnacCbl HAHOOOBLEKTOB XMBOW U HEXNBOW
npupoabl.
PackpblBaeT NpuMHUMMbI NONYy4YeHNst HAHOOOHLEKTOB.
. Bonpocbl YCTHOIO
AHanusmpyeT 0OCOOEHHOCTM CTPYKTYpbl M CBOWCTB MaTepuarnoB B
cobecenoBaHusi
MK-2 HaHOCOCTOSIHUN.

CocTtaBnsieT 0630p HAHOO6BLEKTOB M 0bNacTen X NPUMEHEHNS.
Monbvpaet TEeXHOnorum " meToabl nony4eHus
HaHOCTPYKTYPUPOBaHHbIX KOMMO3MLMOHHbIX mMaTepuanos B
3aBUCKHMOCTY OT NOCTaBMIEHHbIX 3a4au.

MpaKT1KO-OpUEHTUPOBAHHbIE
3apgaHus




5.1.2 Cuctema 1 Kputepum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTU KOMMNETEHLMN

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

OOyuarowmiica  nokasbiBaeT  3HaHUA
OCHOBHOrO  yyebHOro martepuana B
MUHMManNbLHOM obbeme, Heobxogumom
ans JanbHenwen y4yebbl; nmbo
JOCTaTO4HbIA ~ YpOBEHb  3HaHUAN B
npegenax OCHOBHOIO y4yebHoro
maTepuana; nnéo BCECTOPOHHEE,
cuctematmdeckoe u rnybokoe 3HaHue
OCHOBHOTO W AONOMHUTENBHOro y4ebHoro
matepuana.

3auteHo CnpaBnsieTcs C BbINONHEHMEM 3adaHun,
npeagycMOTPEHHbIX — nporpammont  6es
owmnbok, nMbo pJonyckas npu 3TOM

HEeKoTopoe KOJTM4eCcTBO
HenpuHunnmanbHbIX owmnbok nnun
HeCyLEeCTBEHHbIX I'IOFpeUJHOCTeVI.

O6nagaetr Heo6GXOOUMbBIMW  3HAHUSIMM
ONSA NX ycTpaHeHnsi CaMOCTOATENBHO UMK
nof pyKoOBOACTBOM npenogasaTens.
3HakoM C OCHOBHOM nMTepaTypow,
pekoMeHA0BaHHOW NPOorpaMMon.

O6yyatowmiica obHapyxvBaeT npobensl
B 3HaHWAX  OCHOBHOrO  y4yeBHOro
mMaTepuana, gonyckaeT NpuHUMNUanbHble
oLwmnbkn B BbIMOJTHEHWU
npeayCcMOTPEHHbIX nporpaMmon
3aaHui, He 3HaKOM C PEKOMEeH0BaHHOW
nuTepaTypol, He MOXeT MWCNpaBuUTb
AONyLEeHHble OLUMBKU.

He 3a4teHo

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0ANMbIEe ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 NepevyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKU BONPOCOB

Cemectp 5

MoHsATUe HaHOpa3MepHOro OGLEKTA U HAHOCTPYKTYPHOro MaTtepuana.

npeﬂ,l'IOCbIJ'IKVI pa3BuTuA HaHOTEXHOMOrM.

OTanbl pa3BnUTUA HaHOTEXHOSOMUN.

HaHooGbeKTbI BOKPYr Hac: B4epa, cerogHd, 3aBTpa.

HaHoo6beKThI XMBOW NpUpOabI.

HaHOoOObEKTBI HEXMBOW NPUPOAbLI.

Oco6eHHOCTN CTPYKTYPbI M CBOWCTB HAHOOOBHEKTOB.

OcHoOBHble npuHUUNbI NoNy4YeHnqa HaAHOOOBLEKTOB.

npaKTVI‘-IeCKOG npuMmeHeHne HaHOTEXHOMOrMN.

Pucku, cBsizaHHbIE C passBuTnemMm n npumMmeHeHnem HaHOTEXHOMOrMN.

OTuka n coumnanbHas OTBETCTBEHHOCTb Y4eHOro B cBeTe pa3BUTUA HaHOTEXHOMNOMNA.

YrnepoaHble HaHOTPY6KM.

dynnepeHsbl.

Buckepebl.

BrnusaHmne HaHogo6aBoK Ha CBOMCTBA KOMMO3ULMOHHOIO MaTtepunana.

HaHoTexHonorun. Onpe,ueneHme N TEPMUHDbI.

Knaccudumkaums HaHOOGBHEKTOB U HAHOMAaTEPUAaroB.

HaHoyacTuubl meTannos, MeToabl nony4yeHusa.
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nepCI'IeKTVIBHbIe HanpaBneHuna HaHOTEXHONOornmn

5.2.2 TunoBble TeCTOBbIe 3aAaHUSA
He npegycmoTpeHo



5.2.3 TunoBble NPaKTUKO-OPMEHTMPOBaHHbIE 3aAaHus (3agaym, KeUchbl)

Mpumep NpPaKTUKO-OPUEHTMPOBAHHOIO 3aJaHus: Kak W3MEHWTb PEeoniorMYeckue CBOWCTBA  MONMMEPHbIX
TEPMOPEAKTUBHBIX CBA3YHOLLUX?

KpaTkuit npumep oTBeTa: oOHUM K3 Haubonee pacnpoCTPaHEHHbIX, B OTPaciv MPOM3BOACTBA KOMMO3UTHBIX
maTepuarioB M WU3Lenuid U3 HWUX, METOAOM MOAUCUKALMM PEONIOFTMYECKUX CBOWCTB MOJIMMEPHBbIX TePMOPEAKTUBHbLIX
CBA3YHOLLUX ABNSETCS BBEAEHWE B HUX J06ABOK AMOKCUAA KPEMHMS, MO0 B BUAE HaHOpPa3MepHOro NopoLuka, nMbo B Buge
YyacTul, cofepXaliux HaHomopbl. Bnarogaps BbiCOKOW Mollaau yAerbHOW MOBEPXHOCTU faHHas [obaBka MOXET
n3bmpaTensHO MOrnoLaTh U3 OKpYyKatoLLel cpeabl UK CBA3bIBaTh rasbl, Napbl 1 pacTBOpPEHHbIE BellecTBa. B pacteopax
CBSI3YIOLLMX OHA CNOCOOHa yBeNUYMBaTh BA3KOCTb, U ClieoBaTENbHO MEHSATb KX TEUYEHUE, YTO aKkTyaribHO, Hanpumep, npw
dopMoBaHUM B BepTMKanbHbIX dropmax. [lapannenbHo HaHopasMepHbIA U HAHOMOPUCTLIX AMOKCUA KPEMHMUS MOXET
MOBbILATb NPOYHOCTHLIE XaPAKTEPUCTVKM U M3HOCOCTOMKOCTb MaTepUanos (MnacTyK1, CMOTbl, Pe3uHbI, kaydyku, 6ETOH,
accanbT ¥ np.), ynyywarts TepMoanHaMUYECKNe XapaKTEPUCTUKU (TEPMOCTOMKOCTb, TENSIONPOBOAHOCTL) MaTepuasos;
ynyywaTtb TpUGONornieckne XxapakTepuUCTUKM (MOBLILIAET YCTOWYMBOCTb K UCTMPaHUIo). B HacTosiee Bpemsi Hambornee
M3BECTHa Hemellkasi ToproBasi Mapka AvMokcuaa kpemHus —  Aerosil.

5.3 MeToanuyeckne matepuanbl, onpeaenstolme npouenypbl oLleHMBaHUA 3HaHUWA, YMEeHUIW, BNaAeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AesATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4HoM aTrecTauum 1 Nnopsaaok NMUKBUAaLNM akagaeMnyeckomn
3a[10MKEHHOCTH

lMpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHada X lMucbMeHHasn KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

Obyuyatowemycs gaetcsa 20 MUMHYT Ha NOATOTOBKY MO BOMpPOCaM yCTHOro onpoca v 10 MUHYT Ha YCTHbIN OTBET.
[na HanucaHua acce gaetcs 40 MUHYT.

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHBI
6.1 YuebHas nutepatypa

ABTOp 3arnasue | M3patenbcTBO [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
TumowmHa, HO. A.,|BBeaenHune B KasaHb: KaszaHckui http://www.iprbooksh
BosHeceHckui, Q. . |HaHOTEXHOMNornm HaLUMOHarbHbIN op.ru/109536.htmi
nccnenoBaTenbCckum 2019
TEXHOMOMMYECKNI
yHVUBEpcUTEeT

O. B. AcTtawikuHa, A. A.|BBenerune B Cankr-MeTep6ypr: http://publish.sutd.ru/
JlbiceHKo, A. B.|HaHOTEXHONOIMIO CrerynTa ’ 2021 tp_ext_inf_publish.ph
MonsaHckun p?id=202129
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
Oangsurypu, 3. Jl.,|lNpoueccsl nony4eHus http://www.iprbooksh
Cwupoposa, E. H. HaHoYacTuL, n| Mocksa: 3gaTenbckun 2012 op.ru/56215.html

HaHoOMaTepuanos. Oom MNCuC

HaHoTexHonorum
Monosa J1.M. BeepneHune B Cankr-MeTep6ypr: http://publish.sutd.ru/

HaHOTEXHOMOorno CH6rTYPN ’ 2013 tp_ext_inf_publish.ph

p?id=201912892
JlblceHko A. A.,|HaHouyacTtuupl, nonyyeHve u http://publish.sutd.ru/
ActawkuHa O. B.,|cBoicTBa. YrnepogHole . tp_ext_inf_publish.ph
CaknakoBa E. B.,|HaHOTpPYOkM - cBowcTBa u Cr6. CrerynTa 2015 p?id=2922
Pycosa H. B. npumMeHeHue
A. A. JlbiceHko, H. B.|®u3unko-xmumusa n nonyveHue Cankr-MeTep6ypr: http://publish.sutd.ru/
OvnaHkuHa HaHo4acTuy, CrnerynTa ’ 2020 tp_ext_inf_publish.ph
p?id=2020126

6.2 MNMepe4yeHb NpodreccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

PedepaTtnBHas 1 cnpaBovHas 6a3a gaHHbIX peueH3npyemMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com
OnekTpoHHO-6nbnmoteyHas cucrema IPRbooks [OnektpoHHbI pecypc]. URL: http://www.iprbookshop.ru/




6.3 NepeyeHb NULEH3UOHHOrO U CBOGOAHO pacnpoCcTpaHAeMoro NporpamMmMHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA ocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune

MynbTuMeauiiHoe obopyagoBaHue, crneumannanpoBaHHas Mebenb, Jocka
TNeKumoHHas Y. 1l pya ) 1} p » 8
aygutopusi

CneunanusuposaHHas mebenb, Aocka
YyeGHas ayautopus
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