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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: CchopmmnpoBaTtb KOMNETEHLMU obyvatowerocs B 06racT HAHOTEXHOMOMMIA MyTeMm
3HaAKOMCTBa C PasnuYHbIMU TUNAMN HAHOCTPYKTYP >KUBOW N HEXUBOMW NpMpOoabl, UX Krnaccudurkaumen, oTAminTensHbIMK
XapakTepuCcTUKaMm, OCHOBaMM TEXHONOMUIA NONyYeHMs N NOTEHUMaNbHbIMU 0611acTaAMM NPUMEHEHUS.

1.2 3apgauv AUCLUMUNNUHBI:

» PaccMoTpeTb OCHOBHbIE 3Tarbl pa3BUTUS HAHOTEXHOITOTUN,

» [laTb onpeaeneHne HaHOTEXHOJIOTUIA B LLEESTOM M CBSI3@HHbIX C 3TUM TEPMUHOB U MOHATUNA,

* O3HaKOMUTb C XapaKkTepHbIMU 0COBEHHOCTAMU HAHOCTPYKTYPHbLIX BELLECTB,

+ [latb obLee npeacTaBieHNE O TEXHOMOMMSAX NOMYyYEHUSs HAHOCTPYKTYPHBIX BELLECTB M MaTepuUanos,

* [Moka3aTtb NoTeHuManbHble 0611acT NPUMEHEHUSA HAHOTEXHOSOTMIA.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

I'Ipe/J,BapMTeanaﬂ noAroToBKa npeanonaraeT co3gaHne OCHOBbI A5A CbOpMVIpOBaHVIﬂ KOoMMeTeHuun, YKa3aHHbIX
BN 2, npu n3yv4eHnmn ogucumnninH:

O6Lwas xummyeckas TexHororus

Mpouecchl 1 annapaTbl XMMUYECKON TEXHOMOTK
duanyeckasn xmmus

KonnoungHas xumus

OpraHunyeckas xmmmsi

YuebHasi npakTMka (HayyHo-uccriegoBaTenbckasi paboTa (monyyeHue NepBUYHBIX HABBLIKOB —Hay4yHO-
uccrnegoBaTenbCcKon paboThl))

AHanuTnyeckas XMMmmsa n prusnMKo-XxMMmMyeckne MeToabl aHannsa
dusmka

O6was n HeopraHuyeckasi XuMunsi

Mpouecchl 1 annapaTbl XMMUYECKON TEXHOMOMK

KonnoungHas xumus

YuebHasi npakTMka (HayyHo-uccriegoBaTenbckasi paboTa (monyyeHue NepBUYHBIX HABBLIKOB Hay4yHO-
uccrnegoBaTenbCcKon paboThl))

2 KOMNETEHLUMN OBYYAKLLIEIoCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUUNIIUHDbI
MK-2: Cnoco6eH BbINOSHATL 3KCNePUMeHTbI U 0pOPMIATL pe3ynbTaTbl UCCrieA0BaHUN U pa3paboTok B
o6racT XMMmn4eckon, 6Mo- U HAHOTEXHOSOTUU BONTIOKHUCTLIX MaTepuanos

3HaTb: KJ'IaCCVICbVIKaLWIIO, OCHOBHble CBOWCTBa M MeToAbl nony4yeHus HaAHOOOBEKTOB ANs  MX NPpUMEHEeHNA B
HaHOTEXHOJ10IrMn BOJTIOKHUCTbIX MaTepunasnoB

YmMmeTb: NPUMEHATb HAHOTEXHOIOrnn Npun MO,D,VICbI/IKaLI,I/IVI CBOWCTB BOJTOKHUCTbIX MaTtepunanoB
BnapeTb: HaBblikaMy uccnegoBaHus HaHOMO,D,VICbVILI,VIpOBaHHbIX BOJIOKHUCTbIX MaTepunarnoB

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTta

cP MHHoBAaL. dopma

dopmbl TekyLiero
yachl .
( fai';) (qgg')l) ( ) 3aHATUMIA | KOHTpOnS

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

Cewmectp
(kypc onsa 3A0)

Pasgen 1. WcTopus pas3sutTung
HaHOTEXHONOrmm

Tema 1. MecTo HaHOpa3MepHbIX 06BHLEKTOB
B OKpyxatwllem Mmupe. HaHoTexHonorus. 1 2 nn
HaHouHpycTpus.

Tema 2. Mpeanockinku pas3BuTus
HaAHOTEXHOMOIMMI. Hay4yHo-TexHnyeckun
nporpecc. J3BONIOLUMA 3SMMUPUYECKOro u| 5
TEOPETUYECKOro Hay4HOro 3HaHWus.
MpakTnyeckoe 3aHATME: ceMUHAP «YTO Mbl
3HAEM O HAHOTEXHOMOTUAX»

Tema 3. OTanbl pa3BUTUA HAHOTEXHOSOIMIA:
OT Teopun OPOYHOBCKOro [ABWXKEHUA [0
MaHUNynMpoBaHusi MoneKynamm "
aTtoMamu.




Tema 4. Nctopus OTKpbITUSA YrnepoaHbIX
HaHOOOBbEeKTOB. MNaToHoBbI U ApXUMELOBbI
Tena. ®ynnepeHbl. Buckepsbl. YrnepoaHbie
HaHOTPYOKMW.

MpakTuyeckoe 3aHgaTME: cemuHap «Ponb
TeXHM4Yecknx paspabotok XX Beka B
pPa3BUTUN HAHOTEXHOJTOTNN Y

nn

Pasngen 2. HaHoobbekTbI 7]
HaHoMaTepuanbl

Tema 5. OCHOBHble  TEPMUHbBI MU
onpeneneHus. Knaccudmkaums
HaHOOOBHLEKTOB 1 HAHOMAaTEpPUarnoB.

nn

Tema 6. MHoroobpasne HaHOOOBLEKTOB U
HaHoMaTtepunanoB. HaHOOGbBLEKTLI XMBOW
npUpPoAabI.

nn

Tema 7. MHoroobpasne HaHOOOBLEKTOB U
HaHoMaTepmnanoB. HaHOOObEKTLI HEXMBON
npupogbl. TexHoreHHble HaHoMaTepuarnbi.
MpakTnyeckoe 3aHATME: ceMUHap «KU3Hb
B OKPY)XEHUM MUPUAL0B HAHOYaCTUL»

nn

Tema 8. OCOGEHHOCTU CTPYKTYpbl MU
CBOWCTB MaTepuanoB B HAHOCOCTOSHUN.
MpakTnyeckoe 3aHATUE: cemuHap
«Pasnnunss B CBOMCTBAxXx Makpo MU
HaHOOOBHLEKTOB»

nn

Pazgpen 3. [TllonyyeHne un obnactu
NpUMeHeHNs1 HaHoMaTepuranoB

Tema 9. OCHOBHble npunHUMNbI NoNy4YeHnqa
HaHOOBGBHLEKTOB U HaHoOMaTepuaros.
I'IpaKTl/lquKoe 3aHATne: ceMunHap
«HaHoTexHonorun Ha CTpaxe 300pOoBbA
YyesrioBeka»

nn

Tema 10. O6nactu npUMeHeHus
HaAHOTEXHOMOIMMI. OTeyecTBEHHbIN "
3apy0GeXHbI  OMbIT MO  MPaKTU4ECKOMY
BHEOPEHNIO HAHOTEXHOMOTUNA.
MpakTuyeckoe 3aHdaTME: ceMuHap
«[lpumMeHeHne HaHOTEXHONorMM B aBma- U
MaLLMHOCTPOEHNN»

nn

Ko

Tema 11. Puckn pasBuTms HaHOTEXHOSOTUIA:
MPOrHo3, ynpasreHune puckamu,
uppauuoHarnbHble nocneacTevs. OTvka U
coumanbHasa OTBETCTBEHHOCTb YYEHOrO.
MpakTnyeckoe 3aHATHE: ceMuHap
«byaylee yenoseyecTBa B CBETE pas3BUTUS
HaAHOTEXHOMOrMmn»

Utoro B cemecTpe (Ha kypce ansa 3A0)

5,75

nn

KoHcynbTauuu n npoMexyTovHas
atTectauus (3aver)

17

17

37,75

0,25

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

34,25

37,75

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTepMeB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToOB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Koa HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KOMMeTeHuUn cpeacTea
MepeuncnsaeT OCHOBHble KNacCbli HAHOOOBLEKTOB XMBOW W HEXUBOMN
npupoabl.
PackpbiBaeT NPUHLMMbI NONYyYeHUs1 HAHOOOBLEKTOB.
AHanuavpyet OCOOGEHHOCTU CTPYKTYpbl U CBOWCTB MaTepuasnoB B
Bonpocebl ans YCTHOIO
HaAHOCOCTOSHMWM.
o cobecenoBaHus
MK-2 CocTtaBnsieT 0630p HaHOO6bHLEKTOB U 0bnacTen NX NPUMEHEHUS.
MpakTnko-opMeHTUpOBaHHbIE
Mopgbupaet cnocobbl Moandukaumm BOMOKHUCTBIX MaTepuarnoB C sanaHms
NMOMOLLIbI0 HAHOOOBEKTOB B 3aBMCMMOCTU OT MOCTaBIEHHbLIX Lienen u
3agady, a Takke BblOMpaeT onTumanbHble METOAbLI aHanm3a CTPYKTYpbl U
CBONCTB  MOSYYEHHbIX  HAHOMOAMMPULMPOBAHHBLIX  BOMOKHWUCTbIX
MaTepuanos.

5.1.2 Cucrtema u KpuTEpPUN OLLEHUBaHUSA

LLikana oueHuBaHna

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHune

MucbmMeHHas paboTa

3ayTeHo

O6yuatowuics nokasbiBaeT  3HaHUSA
OCHOBHOro  y4yebHOro MaTepuana B
MUHUManNbLHOM 06beme, Heob6XoaAMMOM
and JanbHenwen yyebbl; nmbéo
[OCTaTO4HbIA ~ YPOBEHb  3HaHWW B
npegenax OCHOBHOIO y4ebHoro
mMaTepuana; nnéo BCECTOPOHHEE,

cuctematmdeckoe U rnybokoe 3HaHue
OCHOBHOIO M [OMOSHUTENBHOrO y4ebHOoro
mMaTepuana.

CnpaBnseTcsi C BbINOMHEHUEM 3adaHuii,
NpeaoyCcMOTPEHHbIX  Mporpammon  6e3
OLLMBOK, nnbo ponyckas npu 3TOM
HEeKoTopoe KONM4ecTBO
HeNpUHUMNNanbHbIX owmnbok unm
HEeCYLLLECTBEHHbIX MOrpeLUHOCTEN.
O6nagaeTt HeO6XOOUMbIMU 3HAHMAMM 411N
MX YCTPaAHEHMUS1 CaMOCTOSTENBHO UK MNOA,
pYKOBOACTBOM npenogasaTtens.

3HakoM C OCHOBHOW  nuTepaTypown,
pEKOMEHAOBaHHOW NPOrpaMmMon.

He 3auTteHo

O6yvatowwmiics obHapyxunBaeT npobensl B
3HaHMAX OCHOBHOro y4yebHoro matepumana,
AonyckaeT npuHUMNManbHble OLKNOKN B
BbIMOMTHEHUM npeayCcMOTPEHHbIX
nporpaMMon 3agaHui, He 3HakoM C
peKoMeHAO0BaHHOW NUTepaTypon, He

| MOXeT UcnpasnTb AonylweHHbIe oLnBKM.

5.2 TunoBble KOHTPONbLHbIE 3a4aHUsA UTN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLEeHKU 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

®opMynMpPOBKM BONPOCOB

Cemectp 5

Monsatne HaHOpa3MepHOoro obbekTa un HaHOCTPYKTYPHOro martepuana.

I'Ipe,unocun KM pa3ButTua HaAHOTEXHOJSTOTUN.

OT1ansl pa3BnTuA HaHOTEXHOMNOMNA.

HaHooObekTbl BOKpYr Hac: B4Yepa, cerogH4d, 3aBTpa.

HaHoo6bekTbl XXMBOW NpUpoabl.

HaHOO6bEeKTbI HEXMBOW NPUPOAbI.

OC06eHHOCTU CTPYKTYpPbI U CBOWCTB HAHOOGBHEKTOB.

OIN|O|a|B~|WIN]=-

OcHoBHbIE NPUHUUNDbI NOJNTyYeHUA HaHOOOBHEKTOB.




9 MpakTnyeckoe NpUMEHEHNE HAHOTEXHOMOTUNA.

10 Pucku, cBsizaHHble C pa3BUTUEM U NPUMEHEHNEM HAHOTEXHOMOMMIA.
11 3Tuka n counanbHas OTBETCTBEHHOCTb YHYEHOTO B CBETE Pa3BUTUS HAHOTEXHOSTOMUN.
12 YrnepogHble HaHOTPY6KM.

13  |dynnepeHbl.
14 Buckepsl.
15  |BnusiHme HaHogoGaBOK Ha CBOWCTBA KOMMO3WULMOHHOIO MaTtepuana.

16 HaHoTtexHonorun. OnpegeneHne u TepMUHLI.

17 Knaccudukaumsa HaHOOObEKTOB M HAHOMATEPUanoB.
18 HaHo4acTuubl MeTannos, MeToAbl NOAYyYEHUS.

19 NcTopms OTKpbITMA YriepodHbIX HAHOYaCTUL.

20 lMepcnekTBHbIE HaNPaBreHNs HaHOTEXHOMNOMI

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

Mpumep nNpPaKTUKO-OPUEHTUPOBAHHOIO 3a[aHus: Kak WM3MEHUTb PEeoriorMyeckme CBOWCTBA (HOPMOBOYHbIX
KOMMNayHA0B BOSIOKHOOB6pasyoLmx nonmmepoB?

KpaTkuii npumep oTBeTa: OogHUM U3 Hambomnee pacnpoCTPaHEHHbIX, B OTPACNM MPOM3BOACTBA BOMOKHUCTLIX
MaTepuanos, METOAOM MoandmKaumm peonornvyecknx CBOMCTB MOSIMMEPHbLIX KOMMayHAOB SBNSAETCS BBEAEHUE B HUX
nobaBok auokcuaa kpemHusi, nnbo B BUAE HaHOpPa3MepHOro nopoluka, nMbo B BuAe 4YacTul, coaepKallumx HaHOMoPbI.
Bnarogaps BbiCOKOM nnowagn YOenbHOW MOBEPXHOCTM AaHHas pgobaeBka MoOXeT wu3bupatenbHO nornowaTtb 13
OKpY)XatloLLen cpeapbl Unu ceBsA3biBaTb rasbl, Napbl U pacTBOPEHHbIE BELLECTBA. B pacTBopax CBA3yOLWMUX OHa CnocobHa
YBENMUUMBATL BA3KOCTb, W CrefoBaTeflbHO MEHATb WX TeYeHue, 4YTO akTyanbHOo, Hanpumep, npu ¢opmMoBaHUM B
BepTuKanbHbIX dopmax. [lapannenbHo HaHOpPasMEpPHbIA M HaHOMOPUCTLIX AMOKCUAO KPEMHUSI MOXET MOBbILATb
NMPOYHOCTHbIE XapaKTEPUCTUKM N W3HOCOCTOMKOCTb MaTepuarnoB, yrnyylaTb TepMOAMHAMUYECKME XapaKTepUCTUKM
(TEpMOCTOMKOCTb, TEMSIONPOBOAHOCTL) MaTepuarnos; yrnydwartb TpubOnorMyeckme XapakTepucTuku (noBbiaeT
YCTOMYMBOCTb K UCTUpaHMIO). B HacTosiee BpeMsa Hambonee n3BecTHa HEMeLKas TOpProBas Mapka ANOKCUMAA KPEMHUS
— Aerosil.

5.3 MeToanyeckue MaTepuanbl, onpeaensiowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBus gonycka oby4aroLerocs K npoMexXyTo4yHoM aTrecTauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum pernameHTMpOoBaHO fokKanbHbIM HOpMaTuMBHbIM aktom CI6IYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauumn obyqatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucCUUnIIMHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

5.3.3 OcobeHHOCTU NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

Obyuatowemyca gaetcsa 20 MUHYT Ha NOArOTOBKY MO BOMpocaM YCTHOro onpoca 1 10 MUHYT Ha YCTHbIV OTBET.
[nsa HanucaHua acce gaetcsa 40 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp | 3arnasue | WN3pgatenscteo | "og nsgaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHas nutepartypa
0. B. ActalwkuHa, A. A.[BeeaeHne B Cankr-MeTep6ypr: http://publish.sutd.ru/
JlbiceHko, A. B.|HaHOTEXHOMOMMIO crerynTa ’ 2021 tp_ext_inf_publish.ph
[MongHckun p?id=202129
TumowwmHa, 0. A.,|BBegeHue B KasaHb: KasaHckun http://www.iprbooksh
BoaHeceHckuin, 3. . [HaHOTexHoRorum HaLUMOoHanbHbIN op.ru/109536.htmi

nccrnenoBaTenbCKUmn 2019
TEXHOMNOrM4yecKuni
yHVUBEpcuTeT
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
A. A. JlbiceHko, H. B.|®usmko-xummns n nonyyeHve Cankr-MeTep6ypr: http://publish.sutd.ru/
OwnaHknHa HaHo4acTuy, cnerynTa ’ 2020 tp_ext_inf_publish.ph
p?id=2020126




JIblceHko A. A.,|HaHouyacTtuupl, nonyyeHne u http://publish.sutd.ru/
ActawkunHa O. B.,|cBoicTBa. YrnepogHble . tp_ext_inf_publish.ph
CaknakoBa E. B.,|HaHOTpPYyGKM - cBoWcTBa U Cri6.- cneryna 2015 p?id=2922

Pycosa H. B. npumMeHeHue

6.2 Nepe4veHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

PedepaTtuBHas 1 cnpaBoyHas 6a3a AaHHbIX peLeH3MpyemMoi nutepaTtypbl Scopus [QnekTpoHHbI pecypc]. URL:
https://www.scopus.com
OnekTpoHHO-bmbnnoTeydHas cuctema IPRbooks [AnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NULEH3MOHHOIO N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

Ayautopus OcHalleHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekumoHHas ¥ A PYA H P A
ayguTopust

YyebHasa aygmutopus

CﬂeLl,VIaJ'IVI3I/IpOBaHHaF| mebernb, Jocka




		2024-08-16T11:02:29+0300
	Рудин Александр Евгеньевич




