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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb paucumnnuubl: CdopmmpoBatb KoMnetTeHumMu obydatowierocd B o6n1act HaHOTEXHONOMMN nyTem
3HaKOMCTBA C Pa3NMyHbIMU TUMaMU HAHOCTPYKTYP XMBOW U HEXUBOW NpMpodbl, UX Kraccudukaumnen, oTnnymTenbHbIMU
XapaKTepuCTUKaMm, OCHOBaMM TEXHOMOMI NOMy4YEHNUst U NOTEHUManbHbIMKY 06nacTaMn NPUMEHEHNS.

1.2 3agauv QUCUMUNSIUHBI:

* PaccMOTpeTb OCHOBHbIE 3Tanbl PasBUTUSA HAHOTEXHOMOMUN,

* laTb onpeaeneHne HaHOTEXHONOMMIN B LLIeNIOM Y CBA3aHHbLIX C 3TUM TEPMUHOB 1 NOHATUN,

* O3HaKOMUTb C xapakTepHbIMW 0OCOBEHHOCTAMU HaHOCTPYKTYPHbIX BELLECTB,

» [laTb O6Lee NnpeacTaBneHne 0 TEXHOMOMMAX NOMyYeHUs HAHOCTPYKTYPHbBIX BELLECTB 1 MaTepuarnos,

» [okasaTb NoTeHUunansHble 06nacTy NPUMEHEHNS HAHOTEXHOTOTUA.

1.3 Tpe6oBaHusa kK NpeaBapMTeNbLHON NOAroToBKE 06yYaroLlerocs:

MNpenBapuTensHas NogroToBKka npegnonaraeT co3gaHue OCHOBbI AN hOPMUPOBAHUSA KOMMNETEHLMIA, YKa3aHHbI X
B M. 2, NPY U3y4eHUN OUCLMNNNH:

YyebHas npakTuka (03HaKoMUTeNbHas NpakTuka)

O6was 1 HeopraHMyeckas Xumus

MaTtematunka

dunsnka

AHanunTnyeckast Xumusi 1 U3NKo-XMMnUYeckne MetToabl aHanmsa
OpraHnyeckas xumns

dusnyeckas Xmmms

2 KOMMETEHUMM OBYYAIOLLErOCsA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUUMIINHDbI

MK-2: Cnoco6eH pa3pabaTtbiBaTb ONbITHble 06pa3L bl HAHOCTPYKTY PUPOBaHHbIX KOMMO3UMLMOHHbLIX MaTepuanos

3HaTb: UCTOPUIO Pa3BUTUSI HAHOTEXHOSOMMIA, METOAbI NOMyYeHUs, CBONCTBA U 06nacTV NPUMEHEHUS] HAHOOOBLEKTOB U
HaHoMaTepuarnos

YMeTb: OCyLLeCTBMsATL BoIGOP HEOGXOAMMbIX HAHOOBHEKTOB s MOMYyYeHUss HaHOCTPYKTPUPOBAHHbLIX KOMMNO3ULIMOHHbIX
MaTepuanoB C 3aJaHHbIM/ CBOWCTBaMMU

BnageTb: HaBblkamu paboTbl C HaHOOGBLEKTaMW MPU  MOMYYEHUWM OfMbITHLIX OOpPa3sLOB HAHOCTPYKTPUPOBAHHBLIX
KOMMO3ULIMOHHBIX MaTeprarnoB C 3aJaHHbIMWU CBOMCTBaMW

3 PE3YIJIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHas
paboTa

cP MHHoBaLL. dopma

dopMbl TekyLero
yachl .
( fai'(l;l) (qggQ) ( ) 3aHATUA | KOHTpONs

HaumeHoBaHve u cogepxaHve pasaernos,
TeM 1 y4eBHbIX 3aHATUI

CewmecTp
(kypc anst 3A0)

Pasgen 1. UcTopus pa3suTus
HaAHOTEXHOMOrMN

Tema 1. MecTo HaHOpa3MepHbIX OOBEKTOB
B OKpyxXawullem mupe. HaHoTexHonorus. 0,5 5 un
HaHouHaycTpus.

Tema 2. MpeanockInku pa3suTus
HaHOTEXHOMNOMNN. HayuHo-TexHuuecknin
nporpecc. OBOMOUMS 3MMNUPUYECKOTO U
TEOPETUYECKOro Hay4HOro 3HaHWS. 3

Tema 3. OTanbl pa3BUTUS HAHOTEXHOJTOTUIA:
OT Teopun OPOYHOBCKOrO ABWXEHMS [0 2
MaH1MNyMpoBaHUSA Moriekynamm "
aToMmamu.

0,5 5 nn

Tema 4. Vctopusi OTKpbITUSA YrnepoaHbix
HaHOOOBbEKTOB. naToHoBbLI N ApXMMeLoBbI
Tena. ®ynnepeHbl. Buckepbl. YrnepoaHble
HaHOTPYOKN.

0,5 5 nn

Paspgen 2. HaHoobObekTbl "
HaHoMaTepuarnbl

Tema 5. OCHOBHble  TEPMWUHbBI MU O
onpegeneHus. Knaccudwmkaums 0,5 2 nn
HaHOOOBLEKTOB M HAHOMaTepmaros.




Tema 6. MHoroobpasne HaHOOGLEKTOB WU
HaHoMaTepuanoB. HaHOOOBLEKTblI KMBOM
npupoael.

0,5

nn

Tema 7. MHoroobpasne HaHOOOBHEKTOB U
HaHoMaTepuanoB. HaHOOObEKTbI HEXNBOM
npupoapbl. TeXHOreHHble HaHoOMaTepuanbl.

0,5

nn

Tema 8. OcobOeHHOCTU CTPYKTypbl W
CBOWICTB MaTepunanoB B HAHOCOCTOSTHUW.

0,5

nn

Wtoro B cemecTpe (Ha kypce anst 3A0)

32

KOHcyanau,le M NPOMEXYTO4YHanA
arTectauusa - HeT

Pasgen 3. [llonyyeHne wn obnactu
NPUMEHEHUS1 HAHOMaTepuarnos

Tema 9. OCHOBHble NPUHUMUIMBI NOoNy4YeHus
HaHOOOBLEKTOB 1 HaHOMaTepunanos.
npaKTVI‘-IeCKOG 3aHATUE: ceMunHap
«HaHoTexHonormm Ha CTpaxe 300pOoBbA
YeriloBEKa»

1,5

10

nn

Tema 10. O6nactun NPUMEHEHNS
HaHOTEXHOOTUN. OTe4vecTBeHHbIN "
3apy0exHbI  OMbIT MO NPaKTUYECKOMY
BHEPEHMIO HAHOTEXHOIOMMN.
MpakTnyeckoe 3aHATHE: cemuHap
«[pMeHeHne HaHOTEXHOMOMMN B aBua- 1
MaLUMHOCTPOEHNM»

10

nn Ko

Tema 11. Puckn pa3suTus
HaAHOTEXHOMOrMMN: MPOrHo3, YynpaesneHue
puckamu, vppaumnoHarnbHble MOoCneacTBus.
OTnka u coumanbHasd OTBETCTBEHHOCTb
YYEHOrO.

MpakTnyeckoe 3aHaTUNE: cemMuHap
«byoyuwiee uyernoBeyectBa B cBeTe
pa3BUTMSI HAHOTEXHOSTOTUN»

1,5

nn

Wtoro B cemecTpe (Ha kypce anst 3A0)

28

KoHcynbTaumm 1 npomexyTodHas
atTecTtauus (3ayer)

0,25

Bcero koHTakTHasa pa6orta u CP no
AVCUUNNUHe

8,25

60

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTrpoBaHne y4ebHbIM NIiaHOM He NpeayCcMOTPEHO

5. ®OH[, OLLEHO4YHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMMU
5.1 OnucaHue nokasareneun, KpUTepUes M CUCTEMbI OLLEHUBaAHUA pe3yNbTaToB 06yYeHus

5.1.1 MNokasaTtenu oueHNBaHUA

Kon HanmeHoBaHMe oLeHO4YHOro
Moka3aTenu oueHMBaHMA pe3ynbTaToB oby4eHns
KOMMNeTeHUMM cpencTea
Mepeuncnser OCHOBHble KracCbl HAHOOOBLEKTOB XWMBOW W HEXMBOM
npupoabl.
PackpbiBaeT npuHLMNbI NONy4eHNs HAaHOOOHLEKTOB.
_ Bonpocel YCTHOIo
AHanuanpyet OCOBGEHHOCTW CTPYKTYpbl W CBOWCTB Marepuanos B
cobecenoBaHus
MK-2 HaHOCOCTOAHUN.
o MpakTNKo-OpMeHTUPOBaHHbIE
CoctaBnsieT 0630p HAHOOOBLEKTOB 1 0bracTert MX NPUMEHEHMS. sanaHs
Monbupaet TEexHomnormu " meTonpl nonyyeHus
HaHOCTPYKTYPMPOBaHHbIX KOMMO3MLMOHHbBIX maTtepuanos B

3aBMCUMOCTU OT NOCTaBJ1IEHHbIX 3aday.




5.1.2 Cuctema 1 KpuTepum oLeHUBaHUA

Kputepuun oueHnBaH1st copMUPOBAHHOCTM KOMMETEHLMI

LLkana oueHnBaHusa
YcTHoe cobecenoBaHue MucbmeHHas paboTa

Ob6yyatowwmincs nokasbiBaet 3HaHuSA
OCHOBHOro  y4yebHOro Martepvana B
MUHUMaribHOM obbemMe, HeobXoAMMOM
ans JanbHenwemn yyebbl; nmbo
[0CTaTO4YHbIN YPOBEHb 3HAHWUW B Npegenax
OCHOBHOro y4yebHoro martepuana; nmbo
BCECTOPOHHee, cuctemaTmyeckoe "
rnybokoe 3HaHue OCHOBHOro "
OONONMHUTENBHOIO y4ebHOro matepuana.
CnpaBnsieTcsl C BbLINOSTHEHWMEM 3agaHum,
npeoycMOTPEHHbIX — nporpamMmmon  6e3
OLLINOOK, nnbo pgonyckas npu 3TOM

3ayTeHo

HeKoTopoe Konn4ecTtBo
HenpuHunnuanbHbIX ownbok nnm
HeCyLleCTBEeHHbIX norpeLLuHocTeNn.

Ob6napaeT HEOOXOAUMBIMU 3HAHUAMW AN
NX YCTPaHEHUs1 CaMOCTOATENbHO UK MOA,
PYKOBOACTBOM MpenogasaTens.
3HakoM C  OCHOBHOM  nNUTepaTtypown,
pekoMeHO0BaHHON NPOorpaMmon.

Ob6yyatowwmincsa obHapyxunsaeT npobernbl B
3HaHUSAX OCHOBHOrO y4ebHoro matepuana,
JonyckaeT npuHUuunuanbHble ownbkn B
He 3auteHo BbIMONHEHUN npeaycMOTPEHHbIX
nporpaMmMon  3agaHuii, He 3HakoMm C
pEeKOMeHOOBaHHON  nuTepaTypon,  He
MOXEeT UCMpaBuTb AONYLLEHHbIe OLLNGKK.

5.2 TunoBble KOHTPOJMbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6XxoANMbIe ANA OLEHKU 3HaHWUMW, Y MEHUN,
HaBbIKOB U (UNK) onbiTa AeATENbHOCTHU
5.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | $dopmynmMpoBKM BOMPOCOB

Kypc 3

|I'IOH9|TV|e HaHopa3MepHOro 06beKTa U HAHOCTPYKTYPHOrO MaTepuarna.

Mpeanocbink1 pasBUTUA HAHOTEXHONOMUN.

OTanbl pasBUTUS HAHOTEXHOSTOTUN.

HaHoobbekTbl BOKpPYr Hac: B4epa, cerogH4d, 3aBTpa.

HaHooObeKThl XXM1BOW NpMpoabl.

HaHOoOoObeKTbI HEXUBOWM NPUPOAbI.

OcobBeHHOCTM CTPYKTYPbI U CBONCTB HAHOOOBLEKTOB.

OcHOBHbIe NpUHUKUNbI NoNy4YeHnq HaHOOOBbEKTOB.

MpakTnyeckoe NnpMeHeHne HaHOTEXHONMOTUN.

Pucku, cBaszaHHble © passuTneEM N npuMeHeHnem HaHOTEXHOMNOr1M.

OTuka n coumanbHaa OTBETCTBEHHOCTb Y4€HOro B CBeTe pa3ButuAd HaHOTEXHOMOIMMN.

YrnepoaHble HaHOTPY6KH.

dynnepeHsbl.

Buckepbl.

BrnvsHne HaHo4o06aBOK Ha CBOMCTBA KOMMO3WULIMOHHOIO Matepuarna.

HaHoTexHonoruu. Onpe,u,eneHVle N TEPMUHDbI.

Knaccudmkaums HaHOOOBEKTOB 1 HaHOMaTtepuanos.

HaHouacTuubl meTannos, MeToabl nonyyeHusa.

3|a|3la|a|2[a|s]2|3]c|o|~|o|a|~]w|m]|-

WcTopus OTKPLITUSA YriepoaHbIX HaHoYacTuL,.

N
o

lMepcnekTuBHbIE HaNpaBneHUss HAHOTEXHONOMN

5.2.2 TunoBble TecTOBbIe 3afaHUA
He npeaycmoTpeHo



5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayu, Keuchbl)

MpumMep NpaKTUKO-OPMEHTUPOBAHHOIO 3a4aHWUsi: Kak M3MEHWTb PeoriorMyeckne CBOWCTBA MONMMEPHbIX
TEPMOPEaKTUBHBIX CBA3YIOLLUMX?

KpaTkuin npumep oTBeTa: ogHMM M3 Hauboree pacnpoCTpaHEHHbIX, B OTPACcnyM NPOu3BOACTBA KOMMO3UTHbIX
mMaTepuanoB U M3genun U3 HUX, METOAOM MOAUMUKALUUM PEOFNOrMYECKUX CBOWCTB MONMMMEPHBIX TEPMOPEaKTUBHbIX
CBSI3YIOLUMX SBNSIeTCA BBeAeHWe B HMX A00aBOK AMOKcMAa KpemMHusl, nmbo B BMAe HaHOpa3MepHoro nopoiuka, nubo B
BMAE YacTul, coaepxalmx HaHonopbl. bnarogapsi Bblcokol nnowaan yaenbHom noBepxHOCTU AaHHas gobaBka MoxeT
n3bupartenbHO NornoLaTb U3 OKpYXalLLen cpeapl Unu CBA3bIBaTb rasbl, Napbl M pacTBOPEHHbIE BellecTBa. B pacTBopax
CBSI3YIOLLMX OHa CNocobHa yBENMYMBaTb BSI3KOCTb, U CrieqoBaTeflbHO MEHSITb UX TeYEHUe, YTO akTyarnbHO, Hanpumep,
npu oopMoOBaHNK B BEpTUKanbHbIX hopMax. [MapannensHO HaHOpa3MepHbI 1 HAHOMOPUCTBIX ANOKCUA, KDEMHMSA MOXET
NOBbILLATb MPOYHOCTHbIE XapakTEPUCTUKM U N3HOCOCTONKOCTb MaTepumaroB (MrnacTuku, CMOfbl, Pe3uHbl, Kaydyku, 6eToH,
accanbT 1 np.), ynydwarb TepMOAMHAMUYECKUE XapaKTEPUCTMKN (TEPMOCTOMKOCTb, TENNONPOBOAHOCTL) MaTepmarnos;
ynyywartb Tpubonornyeckme xapakrepucTuky (NoBbILaeT YCTOMYMBOCTb K UCTUPaHUWIO). B HacToswee Bpems Haubonee
M3BeCTHa HemeLKasl ToproBasi Mapka guokcuaa kpemuus —  Aerosil.

5.3 MeTopuuyeckue matepuansbl, onpegensitowme npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrnageHnmn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus ponycka obyu4atolerocsi K npomMexyTo4HOW aTTecTauy U NopsiAoK NMUKBMAALUN akapeMUyeckon
33j0MKEHHOCTH

MNMpoBeaeHne NPOMEXYTOYHON aTTecTauMm pernaMmeHTMpoBaHO JoKanbHbIM HOpMaTMBHbIM aktom CII6ryrnTn
«[onoxeHve o NpoBeAEHNUN TEKYLLIEro KOHTPOISt YCNEBAEMOCTU M MPOMEXYTOYHON aTTecTaunm oby4aroLLmnXcsi»

5.3.2 dopmMa npoBeaeHUs NPOMEXyTOUYHOW aTTecTauum No AUCLUNIIMHE

YcTHaa + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTM NpoBeAEeHUA NPOMEXYTOYHON aTTecTauum No AUCLUUNIINHE

Obyuvatowemycsa gaetcd 20 MMHYT Ha NOArOTOBKY NO Bonpocam YCTHOro onpoca 1 10 MUHYT Ha YCTHbIV OTBET.
[na Hanncanuna scce gaetca 40 MUHYT.

6. YHEBHO-METOOUWYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNINUHbI
6.1 YuebHasa nutepatypa

ABTOp | 3arnaeuve | M3paTenbCcTBO log nspgaxus | Cchbinka
6.1.1 OcHoBHas yyebHasa nuTepaTtypa
TumownHa, 0. A, |BBegeHue B KasaHb: KasaHckui http://www.iprbooksh
BosHeceHckun, 3. ®. |HaHOTexHonormm HauuoHanbHbIN op.ru/109536.html

nccnenoBaTenbCkui 2019
TEXHOOM4YecKni
YHUBEPCUTET
O. B. AcTallkuHa, A. A.|BBeaeHune B CaHir-NeTep6ypr: http://publish.sutd.ru/
JTbiceHKo, A B.|HaHOTexHOMOMMI0 CrerynTa ' 2021 tp_ext_inf_publish.ph
MonsaHckun p?id=202129
6.1.2 lononHMTenbHasa y4yebHasa nuTepartypa
A. A. JlbiceHko, H. B.|®usnko-xmumns n nonyvexHme CaHir-NeTep6ypr: http://publish.sutd.ru/
OuaHknHa HaHo4acTuy, CrerynTa ' 2020 tp_ext_inf_publish.ph
p?id=2020126

JIblceHko A. A.,|HaHouacTtuupl, nonyyeHve un http://publish.sutd.ru/
ActawkuHa O. B.,|cBouncTtBa. YrnepoaHoble . tp_ext_inf_publish.ph
Caknakosa E. B.,|HaHOTpybku - cBowWcTBa W Cre.: cnerynTa 2015 p?id=2922
Pycosa H. B. npuMeHeHne

6.2 NMepeyeHb NpoceccnoHanbHbIX 6a3 fAaHHbIX U UH(POPMALMOHHO-CNIPABOYHbIX CUCTEM

PedepatnBHas n cnpaBovHasa 6a3a gaHHbIX peLeH3npyeMon nutepaTypbl Scopus [3nekTpoHHbIin pecypc]. URL:
https://www.scopus.com
OneKkTpoHHO-bubnuoteyHas cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyeHb NMLIEH3MOHHOIO U CBOGOAHO pacnpoCcTpPaHAEeMOro nporpaMmMHoro oéecne4eHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTtepuanbHO-TeXHUYECKOM B6a3bl, Heo6xoauMoun Ans ocyllecTBNeHUs obpasoBaTesibHOro
npouecca no gucuuniunHe

AyouTtopus OcHaleHue
JlekunoHHas MynbTumeguinHoe obopyaoBaHue, cneumanmampoBaHHas mebenbs, gocka
ayantTopus

YyebHas ayautopus CI'IeLI.VIaJ'IVISVIpOBaHHaﬂ Me6eﬂb, AocCKa
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