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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbl: CdopMupoBaTh KoMmeTeHUMM obydaiowerocs B o6ract HaHOTEXHOMoruin nyTem
3HAKOMCTBA C PasfMUYHbIMKW TUMAMU HAHOCTPYKTYP KMBOW M HEXUBOMW MPUPOAbI, MX Knaccudukauuen, oTindUTenbHbIMM
XapaKTepucTUKaMmn, OCHOBaMM TEXHOMOTUIA MOMyYeHUs: U NOTEHUMamNbHbIMU 0BNacTAMU NPUMEHEHNS.

1.2 3agaum AMCUUNAVHbI:

° PaCCMOTpeTb OCHOBHbIe 3Tanbl pa3BUTUA HaHOTEXHOMOIMI,

* latb onpenenexHune HaAHOTEXHOJSTOMNI B LIEMIOM U CBA3AHHbIX C 3TUM TEPMUNHOB U MOHATUA,

* O3HaKoOMUTb C XapakTepHbIMU ocobeHHoCTAMM HaHOCTPYKTYPHbIX BELLEeCTB,

» [laTb obwee npeacrtaBrieHne 0 TeXHONOornax nony4yeHna HaHOCTPYKTYPHbIX BELWEeCTB 1 MaTepunarnos,
* [NokasaTb NnoTeHumnanbHble obnactu NPUMEHEeHUA HaHOTEXHOMOrnM.

1.3 Tpe6oBaHusA k NpeaBapuUTeNbLHON NOAroToBKe 06yyatroLlerocs:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A POPMUPOBAHUSA KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

YyebHasa npakTuka (03HakoMuTernbHasa npakTvka)

O6Lwas 1 HeopraHmyeckas XMmns

MaTemaTuka

dusmka

AHanuTnyeckas XMMmus n pUsnMKo-XMMmMYeckne MeToabl aHanmnsa
OpraHuyeckas Xummns

XUMUS NONIMMEPHBIX CBSA3YHOLLMX

dusnyeckas xmmus

dusmka 1 XMMUs NOIMMEPOB, CUHTE3, CTPYKTYPa U CBOMCTBA BbICOKOMOJSIEKYSIPHbLIX COeANHEHWI
KonnougHas xummns

Mpouecchl 1 annapaTbl XMMUYECKON TEXHONOMMK

2 KOMNETEHUWN OBYYAIOLLEIroCsA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUNINUHDbI

MK-2: Cnoco6eH pa3pabaTbiBaTb ONbITHbIE 06pa3Lbl HAHOCTPYKTYPUPOBAHHBLIX KOMMNO3ULMOHHLIX MaTepuanos

3HaTb: NUCTOPUIKO pa3BUTUA HaAHOTEXHOSOMNN, MeToabl nonyyexusa, ceoictBa M obnactu npumMmeHeHns HaAHOOOBHLEKTOB U
HaHOMaTepunasnoB

YmeTb: OCyLLEeCTBINATb Bbl60p HeO6XOJJ,VIMbIX HaAHOOOBHEKTOB ana nonyyvyeHna HaHOCTPYKTPUPOBAHHBLIX KOMMO3ULMOHHbBLIX
mMaTepunanos C 3agaHHbIMU CBOMCTBaAMMU

BnapeTtb: HaBbikamu pa6OTbI C HaHOOOBbEKTaMM npu nony4YeHnn onbITHbIX O6p33Ll,OB HaHOCTPYKTPUPOBaAHHbIX KOMMO3ULIMOHHbIX
mMaTepumanos C 3agaHHbIMU cBONCTBaAMM

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

O |KoHTakTHas
a g |pabora
5 MHHoBaLUl. dopma
HanmeHoBaHue n cogepxaHne pasgenos, g = CP
9 g c dopmbl TekyLiero
TEM U Y4EOBHbIX 3aHATUIN s g ek, Mp. (4achb) -
O Q 3aHATUN KOHTpOns
g | (4ackl) | (4ackl)
X

Pasgen 1. Uctopusa passutus
HaHOTEXHOMNOIUN

Tema 1. MecTo HaHOpa3MepHbIX OOBLEKTOB B

OKpyXatoLiem Mmupe. HaHoTexHonorus. 1 2 nn
HaHouHgycTpus.

Tema 2. NMpegnocbinku pasBuTUs
HaHOTEeXHoMnorMn. Hay4Ho-TexHm4yeckui
nporpecc. JBOMLMA IMIMPUYECKOTO U
TEOpPEeTUYECKOro Hay4HOro 3HaHus.
MpakTnyeckoe 3aHaTHe: ceMrHap «4T1o Mbl
3HaeM O HAHOTEXHOMOrUAX»

Tema 3. Otanbl pas3BUTUS HAHOTEXHOSOTNIA:
OT Teopun OPOYHOBCKOIO ABWMXEHUS 00 1 4 nn
MaHWMyMpPOBaHUSI MOSIEKYIaMn 1 aTOMaMu.




Tema 4. VicTopusi OTKPbITUSA YrrepoaHbIX
HaHoO6bekToB. [MnaToHOBLI N ApxumMeaoBbI
Tena. dynnepeHbl. Buckepsbl. YrnepogHble
HaHOTPYO6KW.

lMpakTnyeckoe 3aHaTue: cemuHap «Ponb
TeXHU4Yeckux paspaboTok XX Beka B
pasBUTUN HAHOTEXHOMOrMN»

Pasgen 2. HaHoOOGbEeKTLI M HAHOMaTepuarnbl

nn

Tema 5. OCHOBHLIE TEPMUHbI U ONpPeaeneHus.
Knaccudmkauus HaHOOGBHEKTOB U
HaHoMaTepuanos.

Tema 6. MHOroo6pasne HaHOOOHLEKTOB U
HaHomaTepuarnoB. HaHOOGbEKTbI KMBOK
npupoapl.

nn

Tema 7. MHoroo6pasne HaHOO6bEKTOB 1
HaHoMaTepuanos. HaHOO6BLEKTbI HEXNBOW
npupoAabl. TeXHOreHHble HaHOMaTepuarnsbl.
MpakTnyeckoe 3aHsTre: cemmHap «KusHb B
OKPY>XEHUN MUPUaZoB HaHOYaCTULY

nn

Tema 8. OcOOEHHOCTU CTPYKTYpPbl 1 CBOWCTB
MaTepuanoB B HAHOCOCTOSIHWW.
MpakTuyeckoe 3aHsATUE: cemmnHap «Pasnuumsa
B CBOMCTBaX MakpO U HAHOOOBLEKTOB»

nn

Paszgen 3. lNony4veHue n obnactu
NpPUMEHeHNs1 HAaHOMaTepuarnoB

nn

Tema 9. OCHOBHbIE NPUHLMMNbBI NOMNYYEHNS
HaHOOOBLEKTOB U HAHOMAaTepPManos.
MNpakTnyeckoe 3aHATHE: ceMuHap
«HaHoTexHonornm Ha cTpaxe 340poBbs
yerioBeka»

Tema 10. O6nactv npuMeHeHus
HaHOTeXHoNornn. OTe4YeCTBEHHbIV 1
3apyOeXHbIN OMbIT MO MPaAKTUYECKOMY
BHEOPEHWIO HAHOTEXHOMOTUA.
MpakTuyeckoe 3aHsTUE: CEMUHAP
«lMpuMeHeHne HaHOTEXHOMOMMIA B aBua- u
MaLLMHOCTPOEHNNY

nn

nn

Ko

Tema 11. Puckun pasButnsa HaHOTEXHOSOTUIA:
NPOrHo3, ynpaeneHne puckamu,
nppaumoHanbHble NocneacTensi. ATnka u
coumanbHas OTBETCTBEHHOCTb YYEHOrO.
lMpakTuyeckoe 3aHaTHE: cemuHap «byayuee
yenoseyecTBa B CBeTe pas3BUTUA
HaHOTEXHOMNOMMN»

WUtoro B cemecTpe (Ha kypce anga 3A0)

5,75

mn

KoHcynbTaumm n npomexyToyHas
aTTecTauus

16

16

39,75

0,25

Bcero koHTakTHas pabota n CP no
AucuUunnuHe

32,25

39,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBbHbIM MnaHoM He NpedycMOTpeHo




5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEOQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasarternemn, KpUTepmeB U CUCTEMbI OLLeHUBaAHUA pe3yNibTaToOB 00y4YeHus
5.1.1 NMokasaTtenu oLueHUBaHUA

Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHuns
KoMneTeHLUun cpeacTea

MepeuncnsaeT OCHOBHLIE KNAacCbl HAHOOOBHEKTOB XXMBOW Y HEXNBOMN
npupoAbI.
PackpbiBaeT NpUHLMMbI NOMYyYeHNs1 HAHOOOHLEKTOB. Bonpockl ycTHoro

nK-2 AHanuaupyeTt 0co6eHHOCTM CTPYKTYpbl U CBOMCTB MaTtepuaroB B cobecenoBaHus
HaHOCOCTOSIHUN. [MpakTko-opneHTNpoBaHHLIE
CoctaensieT 0630p HAaHOOGBHLEKTOB 1 06NacTen X NPUMEHEHUS. 3apaHua

MonbupaeTt TEXHOMNOMMM U METOAbI NOMYyYeHNs1 HAHOCTPYKTYPUPOBAHHbIX
KOMMO3WLMOHHBLIX MaTepuarnos B 3aBUCMMOCTM OT MOCTaBMEHHbIX 3aau.

5.1.2 Cnucrema 1 Kputepmm oLeHNBaHUA

LWkana oueHnBaHns

Kputepuun oueHnBaHns cpopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHme

MncbmeHHas paboTta

3ayTeHo

Ob6yuvatowmimnca nokasbliBaeT 3HaAHWSA
OCHOBHOr0 y4ebHoOro matepuana B
MUHMManbHOM 00bemMe, HeobxoaMmom Ans
panbHewnwwen y4ebbl; Nnnbo OCTaTOYHbIN
YPOBEHb 3HaHWI B Npeaenax 0CHOBHOMO
y4yebHoro matepuana; Nnubo BCECTOPOHHEE,
cucTemaTmyeckoe 1 rnybokoe 3HaHWe
OCHOBHOIO M JOMNONHUTENBLHOrO y4e6HOro
MaTepuana.

CnpaBnsieTcs ¢ BbINOMHEHNEM 3a4aHWN,
npeayCcMOTPEHHbIX Nporpammon 6e3
owmnbok, nmnbo gonyckas npu 3Tom
HEKOTOPOE KONMMYECTBO
HEeNPUHLMNManbHbIX OWMOOK UK
HEeCYLLEeCTBEHHbIX NMOrpeLlHOCTEN.
O6nagaeT HeoOXoAUMbIMW 3HAHUAMMK ON1F
MX YCTPaHEeHUs CaMOCTOSITENbHO MK Noj
PYKOBOACTBOM NpenofaBaTernsi.

3HaKoM C OCHOBHOW NuTepaTypoun,
peKOMEeHAOBaHHOW NPOrpaMMON.

He 3auTteHo

O6yvatowmiics obHapyxunBaeT npobensl B
3HaHMSAX OCHOBHOrO y4yebHoro MaTepuana,
ponyckaeT npuHUMNnanbHble OLIMGKK B
BbINOSTHEHWUMN NPeayCMOTPEHHbIX
nporpaMmon 3agaHuin, He 3HaKoOM C
pekoMeHAOBaHHOW NMTepaTypoun, He MOXeT
UCMNpaBuTb AOMNYLLEHHbIE OLLUMOKN.

5.2 TnoBble KOHTPOIbHbIE 3afaHUs NN UHble MaTepuarnbl, HeO6xoAnMbIe ANsi OLleHKU 3HaHWUIA, YMEeHUMN,
HaBbIKOB U (UNK) ONbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne ni/n |

dopMyNMpPOBKU BOMPOCOB

Cemectp 5

MoHATMe HaHOpa3MepHOro oGbekTa U HaHOCTPYKTYPHOro MaTepuana.

n peanocbINikn pa3BuTua HaHOTEXHOMNOMMN.

OT1ansl pa3BuTuA HaHOTEXHOMOMMI.

HaHooObekTbI BOKpYr Hac: B4Yepa, cerogHa, 3aBTpa.

HaHoob6beKTbI XXMBOW NpUpOabI.

HaHoOObeKTbI HEXMBOW NPUPOAHLI.

OcobeHHOCTU CTPYKTYPbI M CBOMNCTB HAHOOOHLEKTOB.

OcHoBHble NPpUHUMNbI NONyYeHUsA HaHOOOBHEKTOB.

Olo|N|Oo|O|~|WIN]|F

npaKTVI‘-IECKOG npuMeHeHne HaHOTEXHOMNOMNA.

=
o

Pucku, cBssaHHble C passuTnemM n npumeHeHnem HaHOTEXHOMOMMI.

[N
[N

OTuka n counanbHas OTBETCTBEHHOCTb Y4€eHOro B ceBeTe pa3BUTUA HaHOTEXHOMOMMI.




12 YrnepoaHble HaHOTPYOKM.

13 dynnepeHsbl.

14 Buckepbi.

15 BnusiHue HaHofo6aBOK Ha CBOMCTBA KOMMO3ULIMOHHOIO MaTtepuana.

16 HaHoTexHonorun. OnpegenexHune v TepMUHbI.

17 Knaccudukauus HaHOOOBHEKTOB U HAHOMAaTEpMaroB.

18 HaHouacTuubl MeTanmnos, MeTofb! MONyYeHus.

19 NcTopust oTKpbITUS YrnepoaHbIX HaHOYaCTML,

20 MepcrnekTUBHbIE HanpaBneHss HaHOTeXHOMOrM

5.2.2 TunoBble TeCTOBLIE 3a4aHnsA

He npegycmotpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agayu, Kerchbl)

MprMep NPakTUKO-OPNEHTUPOBAHHOTO 3aaHUA: Kak U3MEHUTb PEOSIormyeckne CBOMCTBA NONMMEPHbIX
TEPMOpPEaKTUBHbIX CBA3YIOLLNX?

KpaTkuii npumep oTBeTa: 0O4HUM 13 Hambonee pacnpoCTPaHEHHbIX, B OTPACHN NPON3BOACTBA KOMMO3UTHbIX
mMaTepuanos ¥ u3genui u3 HUX, MeToAo0M MoaudUKaLnM PeoriorM4ecknx CBONCTB NOMIMMEPHLIX TEPMOPEAKTUBHbIX
CBA3YIOLLMX ABMsieTCA BBegeHue B HUX AobaBok Anokeuaa KpemHus, nmbo B Buae HaHopasmMepHOro nopotuka, nméo B
BMAE YacTul, coaepxalumx HaHonopsl. bnarogaps Bbicokow nnoLaav yaensHoOW NoBEpXHOCTU AaHHas obaBka MoxeT
n3bumparensHO NornoLwaTh U3 OKpyXXatoLLen cpeabl U1 CBA3bIBaTh rasbl, Napbl U PacTBOPEHHbIE BellecTBa. B
pacTBopax CBA3YHLLMX OHa CNocobHa yBenMuMBaTh BA3KOCTb, U CefoBaTeNbHO MEHATL MX TEYEHME, YTO aKTyarbHO,
Hanpumep, Nnpy opMOBaHMM B BEpTUKanbHbIX doopmax. [lapannensHo HaHOpa3MepHbIA U HAHOMOPUCTLIX ANOKCUA
KPEMHWST MOXET MOBbILIATb NPOYHOCTHLIE XapaKTEPUCTUKN U UBHOCOCTOMKOCTb MaTepmarnos (MrnacTUKX, CMObl, PE3UHbI,
Kay4yku, 6eToH, acdanbsT v np.), ynyywaTts TepMOAMHAMUYECKMNE XapaKTEPUCTUKN (TEPMOCTOMKOCTb,
TennonpoBOAHOCTb) MaTepmarnos; ynyywaTb TpMbonornyeckne xapakTepmucTukm (NoBbIaeT YCTONYNBOCTD K
ucTupaHuio). B HacTosiee Bpemsi Habonee M3BeCTHa HeMeLKasd Toproeasi Mapka avokcuaa kpeMHus — - Aerosil.

5.3 MeToau4yeckue matepuanbl, onpegensirowme npoueaypbl OLeHUBaHUS 3HAaHMW, YMeHUN, BNnageHuin (HaBbIKOB
¥ (VNKN) NPaKTUYECKOro onbITa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocsi K NpoOMeXyTo4YHOM aTTecTaumMm 1 NoOpsAoK NMKBMAALMN akageMuvecKomn
3a40/MKEHHOCTU

lNpoBeaeHne NpoMeXyTOYHOM aTTecTaumn pernaMmeHTMpPoOBaHO JIoKarnbHbIM HOpMaTMBHbLIM akTomM CI6IMYTITL,
«lMonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXKYTOYHOM aTTecTaumm obyyaroLwmxcs»

5.3.2 ®opma npoBeaeHNA NPOMEXyTOYHOWN aTTecTauMu No AUCLUNIINHE

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Oco6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo gUCUunsmHe

Obyuatowwemycsa gaetcsa 20 MMHYT Ha NOArOTOBKY MO BOMpocaM YCTHOro onpoca 1 10 MUHYT Ha YCTHbI OTBET.
[nsa HanucaHua acce gaetca 40 MUHYT.

6. YYEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | MN3pgaTtenbcTBO | loa nspaHua | Ccbirnka
6.1.1 OcHoBHas y4ye6Has nutepaTtypa
Acees, A. Jl. MonynpoBoAHWKM U Hosocubupek: https://www.iprbooks
HaHoTexHoormm Hosocunbupckuin 2023 hop.ru/134582.html
rocygapCTBEHHbIN
yHMBEpCUTET
Bnecman, A. U., MeToab! uccrnegosaHus https://www.iprbooks
OaHblwvHa, B. B., HaHoMaTepuanos Mocksa: An INu Ap Meauna 2023 hop.ru/128969.html
MonoHsaHkuH, [. A.
CmupHos, B. U. dunanyeckme OCHOBbI Mocksa, Bororaa: WHdpa https://www.iprbooks
HaAHOTEXHOMOrNIA N -|’/|H)KeHepI/I.$| 2023 hop.ru/133308.html
HaHomarepwuarnbl
"anoukuH, B. A. BBegeHne B HAGHOTEXHONOMMU Mocksa, Bororaa: UHdpa https://www.iprbooks
N HAHO3NEKTPOHUKY ’ ) P 2023 hop.ru/133311.html
-NHxeHepus




LLleB4yeHko, . M.,
AcHaga, M. A., bnuHos,

MeToab! OUArHOCTUKN U
aHanv3a HaHOCUCTEM

CraBpononb: CeBepo-

https://www.iprbooks
hop.ru/135705.html

A.B., BrmHosa, A. A., Kaskasckmn 2023
Ucnvpsan, A. T. denepantHbii
yHUBEpcuTeT
6.1.2 lononHuTenbHas y4yebHas nutepatypa
O. B. ActawikuHa, A. BeegeHve B Cankr-leTen6vor http://publish.sutd.ru/
A. JlbiceHko, A. B. HaHOTEXHOMOI IO CﬂﬁWﬂ?'ﬂyp ) 2021 tp_ext_inf_publish.ph
MonsaHckuin p?id=202129
TumowuHa, HO. A., BBeaeHue B HAHOTEXHOOMMN KasaHb: KazaHckui http://www.iprbooksh
BosHeceHckuin, 3. . HaLMOHaIbHbIN 0p.ru/109536.html
nccnenoBaTenbCKui 2019
TEXHOMOrMYecKknmn
yHUBEpCcUTeT
A. A. NbiceHko, H. B. DU3MKO-XMMUS 1 MOSyYeHNEe CankT-MeTen6vor http://publish.sutd.ru/
[unaHkuHa HaHo4acTuUL, CﬂﬁWﬂgﬂyp ) 2020 tp_ext_inf_publish.ph
p?id=2020126
O. B. ActawkuHa, B. dyHaameHTanbHble OCHOBbI http://publish.sutd.ru/
A. Xykosckui, A. A. WHHOBALMOHHbIX tp_ext_inf_publish.ph
JIbiCeHKO TEKCTUMNbHbIX TEXHONOIMMN. p?id=202130
dyHOameHTanbHbIE OCHOBbI
B 061aCTW XUMUV 1 Canxr-Tetepbypr: 2021

HaHOTEeXHONormm npu
paspa60TKe MHHOBAUNOHHbIX
TEKCTUNBbHbIX TEXHONOMNI

crneryntai

6.2 NMepe4veHb NnpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
PedepaTtuBHas n cnpaesoyvHasa 6a3a gaHHbIX peueH3npyemon nutepatypbl Scopus [OnekTpoHHbin pecypc]. URL:

https://www.scopus.com

OneKTpoHHO-6ubnuoTeyHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 Nepe4veHb NULEH3MOHHOro U CBO6OAHO pacnpoCTPaHAEMOro NporpaMmmMHoOro oéecnevyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeOO6XoAMMOW AN ocyLlecTBNeHMA o6pa3oBaTenibHOro
npouecca no AMcumunnuHe

AypuTtopus OcHaleHne

MynbTuMeauinHoe obopyaoBaHue, cneuyanuaMpoBaHHas mebenb, Aocka
JlekumoHHas y A PYA H P A
ayautopus

YuebHas ayantopus

CneumnanuavnpoBaHHasa meGenb, Aocka
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