MNHOBPHAYKN POCCUN
®ENEPAINBHOE MOCYAAPCTBEHHOE BHOKETHOE OBPA3OBATESTbHOE YYPEXKOEHUE
BbICLLEIO O6PA3OBAHUA

«BOPOHEXCKW rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBeaytowmin kacdeapon
MaTtepuanoBeneHnst U MHOYCTPUN HAHOCUCTEM

Akapemuk PAH
/7, r—/’/’
4%/’ il B.M. NeBneB

riodnucsk, pacwugpposka nodnucu

23.05.2023rr.

PABOYAS MPOrPAMMA YYEBEHOW OANCLMMITUHBI

Bb1.B.10 HaHomaTepuanbl

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBkKu/cneLnanbHOCTH:
04.03.02 — Xumusi, ¢hu3zuka u MexaHuka Mamepuasios

2. NMpodunb noaroToBku/cneumnanusaumus: MamepuanoeedeHue u uHdycmpus
HaHocucmem

3. Ksanudukaums BbinyckHuKa: 6akanaep
4. ®opma obyyeHuUs: OYyHasi

5. Kacheapa, oTBevarowas 3a peanmsauuio QUCLUMNIIMHBLI: MamepuasoeedeHUsl U
uHdycmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Cnadkonesyee bopuc Bnadumupoeud,
KaHOuOam xuMu4YecKux HayK, douyeHm

7. PekomeHaoBaHa: Hay4yHO-METOONYECKNM COBETOM XMMUYECKOro (pakynbTeTa, NpoTOKON
Ne4 ot 25.04.2023

8. YuebHbIn roa: 2026/2027 CemecTp(bl): 8



9.llenun v 3apgayum y4ye6HON ANCLUNIUHbBI

Llensmu oceoeHusi y4ebHOU OucyuniuHbl 565somcs: (OpMUPOBaHNE y CTYOEHTOB
CUCTEMbI NpeacTaBrieHnMn 06 OCHOBHbIX BMAax HaHoOMaTepuarioB, UX CBOMCTBaxX M obnacTtsx
MCNONb30BaHMs B HAaCTOSLLIEE BPEMS U B MEPCNEKTUBE.

3adayu y4ebHoU OucyurnuHsbl:

CTyaeHTbl OOSKHbI:

— Mony4nMTb MpeAcTaBneHnss O HaHomaTepuanax, MO3HAKOMUTLCS C  PasnUYHbIMU
noaxogamnm K UX Kraccudukaumm (C TOYKU 3pPEeHUs MEPHOCTU, (OYHKLMOHASbHbIX CBOWMCTB,
obnacTten NnpuMeHeHns 1 T.4.);

— 3HaTb OCHOBHblE CBOMWCTBA TOrO WM MHOIO HaHoOMartepuana, MpPOrHo3MpoBaTb
BO3MOXHbl€ CBOWCTBA C Y4ETOM MOJTyYEHHbIX paHee U3 ApYrnx KypcoB 3HaAHUN O BeLlecTBax U
mMaTtepuanax;

— 3HaTb obnacTM NPUMEHeHNs HaHOMaTepMarnoB B HAcTosILLEE BpeMS 1 B ByayLlem.

10. MecTo y4ye6HOM ancuUNuHbI B cTpykType OOI:

OvcumMnnuHa BXOAUT B  YacTb,
OTHOLWeHuN (BapnaTuBHas) 6roka b1.

TpeboBaHWs K BXOAHBIM 3HAHWSAM, YMEHUSAM M HaBblkaM: AN OCBOEHUS Kypca CTyOeHT
AOMKeH ObiTb 3HAKOM C OCHOBHbIMM pas3genamMu oOuen M HeopraHW4Yeckorm XMMUM, 3HaTb
OCHOBHble METOAbl CMHTE3a W aHanmM3a cocTaBa WM CTPYKTYpbl BelecTBa B HAHOPa3MeEpPHOM
COCTOSIHUM.

N3yyeHne paHHOM AUCUMNAMHGI
CTyQeHTaMu paHee:

- O6Lwasn 1 HeopraHn4eckast XMMusi

- dusnka

- OpraHnyeckas xumus

- HaHoTexHonormu

- HaHoknacTepbl U HAHOCTPYKTYPbI: CUHTE3 N CBOWCTBA

dopmMumpyemyto  y4acTHMKamu obGpasoBaTerbHbIX

GasvpyeTcss Ha crnegylwmx Kypcax, W3yYeHHbIX

11. NMnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUcCLUNNMHEe/MOAYNI0 (3HaHWUA, YMeHwUs,
HaBblKU1), COOTHECEHHbIE C NMaHUPYyeMbIMU pe3yribTaTaMU OCBOEHUS obpa3oBaTernbHOM
nporpamMmmbl (KOMNETEHLMAMU) U UHOAUKATOPaMUN UX AOCTUKEHUS:

Ko HasaHue Koa(bl) WHpukaTtop(bl) lMnaHupyemble pesynbTaTbl 00y4YeHus
KOMNeTeHumnn
MK-2 | CnocobeH MK-2.1 | Bbibupaet metoapl 3HaTb: OCHOBHbIE MEeTOAbl CUHTE3a Ba)XHENLLNX
ncnonb3oBaTb CMHTEe3a HaHomaTepunanos
3HaHWs 0 MeTodax maTepuanos YMeTb: Mcnonb3oBaTh NOy4YeHHbIe 3HaHUs Ans
CMHTE3a U pasnu4yHoro BbI6Opa MeToA0B CMHTE3a HaHOMaTepranos u
cBOMCTBax HasHa4eHus (B TOM Xapakrepusaunnm nx CBOMCTB.
mMaTepuarnos yncne Bnagetb: HaBbikamMy NOCTAHOBKM U peLleHns
pasnuyHoro HaHOMaTepuarnoB) B | KOHKPETHbIX 3agay CMHTe3a HaHoMaTepuarnos
HasHa4yeHus, B TOM COOTBETCTBUM C
yncne nocTaBneHHON
HaHoOMaTepuanos, 3agaven
Ansi peLueHns MK-2.2 WMcnonbayeT 3HaHns | 3HaTb: OCHOBHbIE KIlacCbl HAHOMaTEpPUanos, NUx
npodeccrmoHanbHbl 0 CBOWCTBax CBOMCTBa U 06nacTy NpUMEHEHWs B HacTosiLLee
X 3agav MaTepuvanos Ans BPEMS U B NepcrneKkTuse
pelueHus YMeTb: MCNOMb30BaTh NOSy4YeHHble 3HaHUs Ans
KOHKPETHbIX pelleHns npodeccuoHanbHbIX 3agay,
npodeccrmoHanbHbIX | CBA3a@HHbLIX C UCCNeA0BaHUAMY U MPUMEHEHVEM
3agad HaHoMaTepunanos
BrnageTb: TepMuMHONOrnen B n3ydaemMon
obnacTu; HaBblkamMu NOUCKa W aHanu3a
NHEOPMALMOHHBIX MCTOYHUKOB B U3y4aemomn
obnactu




12. O6beM gucuUNNUHbI B 3a4eTHbIX eanHuuax/yac. — 4/144.

<Dopma npome;xyTo'-lHoﬁ aTTecTauummn — 3a4eT

13. TpyAOEeMKOCTb No BuAam y4ebHon paboTbl

TpyooemMKocTb
Bua yuebHon paboThbl Bcero Mo cemecTpam
8 cemecTp ... cemecTp
KoHTakTHas pabota 100 100
neKkumnmn 40 40
5 ToM ncHe: npakTuyeckmne 30 30
" | nabopaTopHblie 30 30
KypcoBasi paboTa - -
CamocTosTenbHas paboTa 44 44
lMpomexyTouHasa aTTecTauuna (01 sk3aMmeHa)
Uroro: 144 144

13.1. CogepxaHne gUCUUNIINHDbI

n/n Peanusauus
pasgena
HaumeHoBaHuve pasgena OVCUMMIINHBI C
CopepxaHve pasgena QUCUUnivHbI
AVCUMNIUHBI NMOMOLLbIO
OHManH-Kypca,
QYMK *
1. Nekuun
1.1 OCHOBHbIE MOHATUSA HaHomatepuansl, cnocobbl nx knaccudukaumu. QYMK
avcumnnuHel. HyneMepHole | Knaccudukauus no MepHOCTU, No dyHKunoHanbsHbliM | https://edu.vsu
HaHOCTPYKTYPUPOBaHHbIE cBowvcTBaM U 06nacTsam NpUMeEHeHus. .ru/course/vie
mMaTtepuansl HaHokpucTtannsl. CuHTE3 MOHONMUTHBIX MaTepuarnos B | w.php?id=414
HaHOKPUCTANNIMYECKOM COCTOSTHUN. 5
1.2 OagHomepHble TyOynsapHble HaHOCTPYKTYpbl. Knaccndukaums, OYMK
HaHOCTPYKTYPUPOBAHHbIE MeToAbl CMHTE3a, 00nacTu NpuMeHeHus. YrnepogHble | https://edu.vsu
MaTepuansl N HeyrnepoaHble HAHOTPYOkK. TyGynsapHble .ru/coursel/vie
HaHOCTPYKTYpbl Ha OCHOBEe Aucynbcdunaos Bonbppama | w.php?id=414
n monmdaeHa. TonoTakTUYeCKun npoLecc. 5
OpHoMepHble HaHOCTPYKTYPbl HA OCHOBE OKCMOO0B
TUTaHa, BaHagus, UuHKa. yHKLMOHanM3aums
HaHOTPYOOK Kak NyTb CO34aHUA MaTepuanos C
3apaHee 3agaHHbIMU CBONCTBaMM.
1.3 KBaHTOBble HAHOCTPYKTYpbl | KBaHTOBbIE AMbI, NPOBOSOKK, TOYKM. Cnocobbl CMHTE3a QYMK
KBaHTOBbIX HAHOCTPYKTYP. https://edu.vsu
.ru/course/vie
w.php?id=414
5
14 [BymepHble ToHkue nneHkn. HaHomaTtepuansl 4ns memopaH. OYMK
HaAHOCTPYKTYpUpPOBaHHbIE HaHonuTtorpadus Ha MOHOCNOSX. https://edu.vsu
MaTepuansl OnekTpoxnMmmnyeckme cnocobbl Nony4eHns .ru/coursel/vie
HaHOKpUCTannMyeckux nokpblTnin. Pacnag cnouctelx | w.php?id=414
CTPYKTYp Ha OTAENbHbIE CITON B HEBOOHbIX 5
pactBopuTensax B npucytctauun NAB. MHOrocrnonHble
CTPYKTYpbl.
15 O6bEMHLIE OcHoBHble BMAbl. MeToabl HAHOCTPYKTYPUPOBAHMS. QYMK
HaHOCTPYKTYPUPOBAHHbIE BrivsiHne HaHOCTPYKTYPMPOBAHHOIO OOGBEMHOrO https://edu.vsu
mMaTepuanbl MaTepuana Ha MarHWTHbIe CBOWCTBaA. .ru/coursel/vie
PasynopsgoyeHHble TBepAOTENbHbIE CTPYKTYPbI. w.php?id=414
HaHOoCTpYKTYypUpOBaHHbIE MHOTOCIIONHbIE MaTepuansl. 5




HaHokepamuka. [opucTbii KpeMHUR.
HaHocTpykTyprpoBaHHble KpucTannbl. MpupoaHble
HaHoKpucTanmbl. HaHo4YacTuubl B LLeonuTax.
Kpuctannel n3 Metannm4eckux HaHo4actuu,

1.6 MpumeHeHne HaHomexaHn3Mbl 1 HaHoycTponcTea. Mukpo- 1 OYMK
PYHKLUMOHambHbIX HaHO3MEKTPOMEXaHNYECKNE CUCTEMBI. AKTIOATOpbI https://edu.vsu
HaHOMaTepnanos (anekTpocTatuyeckue, MarHUTHbIE, TENSOBLIE, .ru/coursel/vie

rmgpaenunyeckue u 1.4.). CeHcopHble HOMC. w.php?id=414
HaHoanekTpoHvKka 1 MoneKkynapHas aneKkTpoHmKa 5
HaHomaTtepuanbl B anekTpoHuke. CUCTeMbl 3anmcu u
MarHWTHbIE HOCUTENM MHdopMaLmm
CeHcopsbl. Katanus. Npeobpa3zoBaHne CONHEYHOM
3HEepruu, TONNUBHbIE SYENKKU, HaHO-baTapen.
POTOHHbIE KpUCTansbl, UX pasmepHocTb. MeToabl
dopmmpoBaHusa HOTOHHbLIX KpucTannos. MaTtepuansl
Ha OcHOBe (POTOHHbIX KpUCTanmnoBs, obnacTu
NPUMEHEHNS.
2. NpaKkTnyeckne 3aHATUSA
2.1 OCHOBHble NOHATUSA HaHoknacTepsbl. YrnepoaHble knactepbl. dynnepeHoi. QYMK
ancumnnuHbl. HynbmepHble HeyrnepogHble wapoobpasHble MOmeKysbl. https://edu.vsu
HaHOCTPYKTYPUPOBAHHbIE .ru/courselvie
MaTepuarnbl w.php?id=414
5
2.2 OpaHomepHbie YrnepoaHble HAHOTPYOKK. XapaKTepucTuka, MeToabl QYMK
HaHOCTPYKTYpUPOBaHHbIE CVHTe3a, cBoncTBa. HaHOHUTW. HaHOHWTM Ha ocHoBe | https://edu.vsu
mMaTepuanbl yrnepoga v metannoB. MeToabl nx nonyyeHus. .ru/coursel/vie
DUBMKO-XMMUYECKME CBONCTBA HAHOHUTEN. w.php?id=414
5
2.3 KBaHTOBbIe HAHOCTPYKTYpbl | lMpMMeHeHne KBaHTOBbIX HAHOCTPYKTYP. [NepcnekTmea QYMK
NCMONb30BaHUSA KBAHTOBbIX TOYEK B CO34aHUM https://edu.vsu
ancnnees (QD-LED) n cBeTonsnyyawLwmx cMCTeMm. .ru/course/vie
Jlasepbl Ha KBaHTOBbLIX TOYKaX. KBaHTOBbIE TOYKU B w.php?id=414
Buonornyeckux nccnegoBaHusX. 5
2.4 [BymepHble [BymepHble HaHOMaTepuansl Ha OCHOBe yrrepoaa. OYMK
HaAHOCTPYKTYpUpPOBaHHbIE padpeH. https://edu.vsu
mMartepuansl .ru/courselvie
w.php?id=414
5
2.5 O6bEMHbIE KBasukpuctannmyeckme HaHomaTepuarnsl, OYMK
HaHOCTPYKTYpUPOBaHHbIE NEepCneKkTUBHbIE B MALLMHOCTPOEHUH, https://edu.vsu
MaTtepuarnbl anbTepHaTMBHOW N BOLOPOLHOW SHEPTeTUKE. .ru/courselvie
KOHCTPYKLMOHHbBIE HAHOCTPYKTYPHbIE TBEPAbIE w.php?id=414
cnnasbl. HAaHOCTPYKTYypHbIE 3anTHbLIE TEPMO- U 5
KOPPO3MOHHOCTONKME MOKPbLITUS.

2.6 lMpumeHeHune MaTepwanbl ons 6GuoHaHOTEXHOMNOMMK QYMK
YHKLMOHANbHbIX Bronornyeckne HaHOCTPYKTYpbl. KOHCTPYKUMOHHbIE https://edu.vsu
HaHOMaTepuanos HaHoMaTepuans! Ans MeauunHbI. .ru/course/vie

HaHodapmakonorus, HaHoMaTepuansl Kak nekapcrea | w.php?id=414
W Kak HocMTenu nekapcTs. [uarHocTvka 3aboneBaHun 5
N HAHOCUCTEMbI — MarHUTHasi Tomorpadcus
(MarHuTHble HaHOYaCTULbl — 30HAbI), MAPKEPBI.
HaHokoMnoanTbl. HaHoYacTuLUbl B KepaMrUyecKomn,
MeTannMyeckon Unm NoSIMMEpPHON MaTpuLe.
MarHuTHble HAaHOKOMMNO3UTbI. KaTanutnyeckune
HaHOKOMMO3nTbl. MakpoMonekynsapHble 1
cynpamorneKynsipHble CTPYKTypbl. buonornyeckne
HaHOKOMMO3WUTHbIE MaTepuansl.
3. llabopaTopHble 3aHATUSA
3.1 OCHOBHbIE NOHATUSA JlabopaTtopHas paboTta «Cbopka COnMHEYHOro JYMK
AncumnnuHbl. HyneMepHbie 3fieMeHTa HOBOroO TUMa C MCNONb30BaHNEM https://edu.vsu
HaHOCTPYKTYpPUPOBaHHbIE HaHOTEXHONMOrNn» .ru/course/vie
Martepuansl JlabopatopHaga pabota «MccnepgoBaHue MOPCbOJ‘IOFMI/I w.php?id=414
NoBEPXHOCTM reTepocTpykTyp MeO/A"BY 5

nocpegcTBOM HaHOTEXHOJIOTMYECKOIro KoMmnJiekca




«YMKa»»
3.2 Ob6bEMHbIE JlTabopaTtopHasi paboTa «[lMonyyeHne heppomarHUTHbLIX QYMK
HaHOCTPYKTYPMPOBaHHbIE | XWOKOCTEN HA OCHOBE BbiCOKOAMCNEPCHOro marHetuta | https://edu.vsu
mMarepuansl Fe;0,4 1 nccnepgoBaHme Mx CBOMCTB» .ru/coursel/vie
w.php?id=414
5
3.3 O6bEMHbIE JlabopatopHasa paboTta «CuHTes HaHonopuctoro Al,Os QYMK
HaHOCTPYKTYPUPOBAHHbIE MEeTOAOM aHOAHOIo OKCMAMPOBAHMS aNtOMUHMEBBIX https://edu.vsu
MaTepuarnbl donbr» .ru/courselvie
JlabopatopHas paboTta «CuHTes nopuctoro pochmaa | w.php?id=414
WHOWMS METOOOM aHOOHOIO OKCUAMPOBAHNUS» 5

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUMA

Buabl 3aHATUIN (KONTMYECTBO YacoB)
JlabopatopHbl | CamocTodaTensHas
e paboTta

Ne HanmeHoBaHue Tembl

n/n (pasgena) gucumnnuHbl Nekumn MpakTuyeckme Bcero

OcCHOBHbIe NOHATUSA 6 2 20 8 36
OVCLUUNIIUHBI.
1 HynbmepHble
HaHOCTPYKTYpPUPOBAHHbIE
mMarepuansl

OpHomepHble 8 6 - 6 20
2 | HaHOCTPYKTypupOBaHHbIE
maTtepuansl

KBaHTOBbIE 4 4 - 4 12
HaHOCTPYKTYpbI

[BymepHble 6 6 - 8 20
4 | HaHOCTPYKTYpMpPOBaHHbIE
martepwvanbl

O6bEMHbIE 8 6 10 8 32
5 HaHOCTPYKTYPUPOBaHHbIE
MaTepuvansl

MpumeHeHne 8 6 - 10 24
6 dYHKUMOHANbHbIX
HaHOMaTeprarnos

| Uroro: 40 30 30 44 144

14. MeToauyeckue ykasaHusi Ansi oby4yaroLmxcsi N0 0CBOEHUIO AUCLIUNIIUHbI

B npouecce nsyyeHus gucunnnuHbl npeanonaraetca: paborta ¢ KOHCNEKTaMu NeKunn mn
nuTepaTypHbIMU UCTOYHMKaAMM; NOArOTOBKA KPaTKUX COOBLLEHNI.

B pamkax Kypca pgoctaTtodHO 6onblioe BHMMaHuve yaeneHo BHeayaAUTOPHOM
camocTosTenbHon paboTe CTyoeHTOB, npednonaraetca pabota C  nuTepaTypHbIMK
nctoyHmkamun. Cneuundpmka npegmeTta 3aknodaeTcd B OOMbLWOM  KONMMYECTBE  HOBOM
MHPopMaunn, KoTopas MNoOSABMSETCH MOCTOSIHHO, MNO3TOMY HeobXoAMMO CaMOCTOSATENbHO
paboTaTtb C 9NEKTPOHHbIMKM BUBAMOTEKAMM, HaYYHBIMWU XXypHanamu, cneumann3npoBaHHbIMU
pecypcamun n nctodHnkamm HtepHeta.

Cnenyet OTMETUTb, YTO AaHHbLIN KYpC OYE€Hb TECHO B3aMMOCBS3aH C LMCLUUMNIIMHOWN
«HaHoTexHOnormny» (4Yntaetca B 7 cemecTpe), rae Obiv pacCMOTPEHbl OCHOBHbIE METOAbI
CUHTE3a BelecTB W MaTepuanioB B HaHOPaA3MEpPHOM COCTOSIHUMM, MO3TOMY 34ecCb
paccMmaTpyBaloTCs TOMbKO B OCHOBHOM OCOOble, YacTHble MeTOAbl CUHTEe3a TeX WS MHbIX
HaHOoMaTepmanoB. B To e Bpemsi B pamkax Kypca «HaHomaTepuanbl» Heobxoammo 4acTto
aKTyanuanpoBaTtb MOfy4YEeHHbIE paHee 3HaHus, NPoBOAS ONpockl 1 Geceabl CO CTyageHTaMu NS
dopMMpoOBaHUS LIENTOCTHOM KapTuHbl. KpoMe Toro, HekoTopble pasgernbl 4aHHOro Kypca, Takume
kKak «Knactepbl yrnepoga. ®dynnepeHbl», «YrnepogHole HaHOTPYOku», «MeTannuyeckme
KnacTtepbl» M HEeKOTopble ApyrMe OOCTaTOYHO Nogpo6HO BbinNM pacCMOTPEHbl B paMKax Kypca
«HaHoknacTepbl 1 HAHOCTPYKTYPbl: CUHTE3 N CBOMCTBa», NO3TOMY 34€eCb AenaeTcs B OCHOBHOM
yrnop Ha Ux CBOMCTBa 1 06nactn NpUMeHeHus.

Wcnonb3oBaHue QYMK https://edu.vsu.ru/course/view.php?id=4145. QYMK
«HaHomaTtepuanbl» Ha noptane BIY «3OneKkTPOHHbI YHUBEPCUTET» COOEPXUT MeToaudeckune



https://edu.vsu.ru/course/view.php?id=4145

mMaTtepuanbl, npe3eHTauMm nekumn, yyebHble nocobuss M Heobxogumble ANA  U3yYeHUs
ancumnnuHbl Matepuansl. [pyu peanusaumv OUCUUNAUHBLI TakKXe MUCMNOMb3YKTCA CEepPBUCHI
BnaeokoHgepeHumn (BigBlueButton, Zoom, Discord n ap.), anekTpoHHas noyTa, MecceHmXepbl
N coumanbHble CeTu.

15. MMepeyeHb OCHOBHOM WU [AOMOSIHUTENIbHOW nUTepaTypbl, PECypCcoOB WHTEPHET,
HeobXxoAMMbIX OJIA OCBOEHUSA ANCUMUNIIUHDI (Criucok umepamypbl 0GhopMISemcsi 8 coomeemcmeuu
¢ mpebosarusimu TOCT u ucrnionb3yemcsi obujasi CK803Hasi Hymepauyusi 051 ecex auGo8 UCMOYHUKO8)
a) OCHOBHas nuTepartypa:

Ne n/n McToYHNK
daxnbmaH b. XvMunsi HoBbIX MaTepuarnoB U HaHoTexHonorun / b. ®axnbmaH ; nep. ¢ aHrn. . O.
1. YapkuHa n B. B. YTo4HukoBow ; nog peg. tO. [1. TpeTtbakoBa u E. A. N'yannuHa. — JonronpygHein

: MuTennekT, 2011. — 463 c.

lN'yce A. V. HaHomaTepuanbl, HAHOCTPYKTYpbI, HaHoTexHororun / A. U. IN'yces. — UN3g. 2-e., ucnp.
2. — Mocksa : ®uamatnuT, 2009. — 414 c. // «YHnBepcuTeTckas bubnuoteka online» : 3neKTPOHHO-
bubnuoteyHas cuctema. — URL : http://biblioclub.ru

Enucees A. A. dyHKkunoHanbHble HaAHOMaTepuarnbl: y4eb. nocobue / A.A. Enncees, A.B.

3. JlykawmH. — Mocksa : ®uamatnut, 2010. — 456 c. // «KoHCynbTaHT CTyAeHTa» : 9NeKTPOHHO-
onbnnoteyHas cnctema. — URL:https://www.studentlibrary.ru/book/ISBN9785922111201.html

©0) gononHUTeNbHasa nuTeparypa:
Ne n/n McTovHUK
PbikoHkoB [1. 1. HaHomaTepwmansl : yuebHoe nocobue / 1. N. PbbxoHkoB, B. B. JleBuHa, 3. J1.
O3ngsnrypn. — Mockea : BuHom. Jlabopatopus 3HaHumi, 2008. — 365 c.
Hay4Hble OCHOBbI HAHOTEXHOSOIMI N HOBbIE NPMBOPBI : y4eOHUK-MOHorpadms / nog pea. P.
5. Kencanna, A. Xamnu, M. leoreraHa ; nep. ¢ anrn. A.d. KanawHukosa. - [JonronpygHbIn :
Wutennekt, 2011. - 527 c.
YannbirvH KO. A. HaHoTexHonormnm B anektporuke / KO, A. YannbirH. — Mockea : TexHocdepa,
6. 2015. — 479 c. /I «YHuBepcuteTckasa bubnuoTteka online» : anekTpoHHO-6nbnmoTeyHas cuctema.
— URL : http://biblioclub.ru/index.php?page=book&id=468348>.
7 CrapoctuH B. B. MaTepwuanbl u MeToAbl HAHOTEXHOMorMK: y4eb. nocobue / nog obul. pea.

' Matpukeea J1. H. — Mockea : BuHowm. J1a6. 3HaHun, 2008. — 431 c.
8. Poccuickne HaHOTEXHOMOMMM @ XXypHan
9 Nano Letters : scientific journal, American Chemical Society

4.

B) MHPOPMALMOHHbIE 9NEKTPOHHO-00pa3oBaTerbHbIE pecypchbl (oduLmnanbHble pecypebl MHTEPHET)*:
Ne n/n Pecypc

1 https://www.lib.vsu.ru/ - cant 3oHansHo Hay4yHon Brubnunotekn BopoHexckoro
rocy1apCTBEHHOIO yHMBEpCcUTETa

"YHuBepcuteTckas bubnuorteka online", http://biblioclub.ru/

ONeKTpPoHHO-6MbnmoTeyHas cuctema "KoHeynbTaHT cTygeHTa", http://www.studmedlib.ru
http://www.nanometer.ru/ - HaHoTexHonorn4yeckoe coobuiectso «HaHomeTp»
http://www.nanonewsnet.ru/ - HOBOCTU HAHOTEXHOMOIMMI, MHHOPMALMOHHO-aHaNUTU4eCcKoe
n3gaHue, NOCBsLLEHHOE Bonpocam nonynsapusaumm 1 passutus HaHoTexHonorun B PO
http://www.rusnanonet.ru/ - "HpOpPMaLMOHHO-aHaANUTUYECKUIA NOPTan PpOCCUNCKON
HaLUWOHaNbLHON HAHOTEXHOMNOrMYECKON ceTn
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16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecne4vyeHuss ANs CaMOCTOATENIbHOW paboTbl
(yyebHo-memodudeckue pekoMeHdayuu, nocobusi, 3adayHuKu, Memodu4yecKue yKa3aHusi M0 8bIMOSTHEHU
npakmu4yeckux (KOHMPOIbHbIX), Kypcoebix pabom u 0p.)

Ne n/n MICTOYHUK
MuTToBa U. A. HaHomMaTepmanbl: CBOUCTBA NOPOLLUKOB M KOMMAAKTHbLIX HEKPUCTaNNYEeCKNX
1. MaTtepuarnos : yuebHoe nocobue gnsa By3oB / . A. MutTtoBa, E. B. TomuHa, C. C. JlaBpyLumnHa;

BopoHex. roc. yH-T. — BopoHnex : UMMLU BI'Y, 2007. — 69 c.

lMpakTUKym CMHTE3 N NCCreaoBaHNEe HAHOANCNEPCHBIX CUCTEM [DNEKTPOHHbIN pecypc] : y4ebHo-
mMeToamnyeckoe nocobue : [ang cTya. 4 K. AHEB. OTA-HUA XuM. dak., Ans HanpasneHns 020300 -
Xumus, pmsnka n mexaHvka matepunanos] / BopoHex. roc. yH-T ; [cocT.: E. B. TomuHa n gp.]. —
ONeKTPOH. TEKCTOBbIE AaH. — BopoHex : 3pgaTtensckun gom BI'Y, 2015.



https://www.studentlibrary.ru/book/ISBN9785922111201.html
https://www.lib.vsu.ru/
http://biblioclub.ru/
http://www.studmedlib.ru/
http://www.nanometer.ru/
http://www.nanonewsnet.ru/
http://www.rusnanonet.ru/

17. OGO6pa3oBaTesfibHble TEXHONIOMMU, MUCNONb3yeMble Npu peanusauum y4ebGHOMU
OUCUMNIUHBLI, BKNOYasi [AUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOyyeHue):

Mpn peanusaumm OUCLMNINHBI UCMOMb3YOTCA Pas3nU4YHble TUMbl NEKUUMN — BBOAHbIE NEKUMM,
MH(POPMaLMOHHbIE NeKuun ¢ BU3yanusaumen (MynbTUMeOunHbIe Npe3eHTauuun), no oTaeNbHbIM TeMaMm
— 0630pHble. Ha NpakTU4ecknx 3aHATUSIX: BbICTYNMEHNE C KpaTKUMKU COOOLLEeHNAMHN, Kpyrnble cTonbl. Ha
nabopaTopHbIX 3aHATUSAX — BbINOSIHEHME W 3awmTa nabopaTopHbix paboT. Tekywaa aTtrecrtaums
ocywiectBnsieTca B ¢dopme  KOHTpoOnbHbIX  paboT, npomexyTtoyHas — no KM, JYMK
https://edu.vsu.ru/course/view.php?id=4145

Mpn peanu3auumn OUCUMNIMHBI C  WUCNOMb30BaHMEM AUCTAHUMOHHbIX OOpasoBaTeNbHbIX
TEXHOSOMMIN UCNONb3YTCA NHCTPYMEHTbI 3NEKTPOHHOM MHGOpMaLMOHHO-06pa3oBaTensHou cpeabl BI'Y
«ONeKTpoHHbIN yHuBepcuteT BIY» (https://edu.vsu.ru), cepsucbl BuageokoHdpepeHuun (BigBlueButton,
Zoom, Discord n gp.), anekTpoHHasa noyTa, MecceHaXepbl 1 coumnarnbHble CeTu.

18. MaTepnanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUNIIUHDI:
MynbTumeaniHein npoektop BENQ, akpaH, HOyTOyK. Microsoft Windows
YuebHasn ayautopus 358a, JTabopaTtopumsi CMHTE3a N TEXHOOMMKM HAaHOMAaTepMaroB.
Komnnekc HaHoTexHonornyeckoro o6opyaosanHus «YMKA»

— WcTouHuK noctosiHHoro Toka Agilent N8740A

— Uundpposon mynbtumeTp Agilent 34401a

— MaruuTtHasa melanka

19. OueHo4Hble cpeacTtBa Ans nposeaeHuA TeKymeﬁ n npomemyTquon aTtrecTtauum

MopsaoK OLEeHKN 0CBOEHMS obydaroLmMMmcsa y4eGHoro matepumana onpeaenseTcs
coaepxaHMeM crneayloLwmnx pasaenos AUCUMNIIVHI

NuaukaTop(bl
Ne HanmeHoBaHue pasgena | KomneTeH ,qocmxeﬁlsm) OueHouHble cpeacTea
n/n avcumnnuiel (mogynsl) umsi(n) KOMAETeHLMN
OcCHOBHbIE MOHATUSA
ONCUMMIIVHBI. AK-2 1 )
1. HynbmepHble MK-2 AK-2 2 YCTHbIN onpoc
HaHOCTPYKTYPUPOBAHHbIE '
MaTtepuansl
OpHomepHble MK-2 1 YCTHbIV onpoc
2. HaHOCTPYKTYpUpPOBaHHbIE MnK-2 MK 2'2 KoHTponbHas pabota Ne1
Marepuansl e KoHTponbHas pabota Ne2
3 KBaHTOBbIE AK-2 MK-2.1 YCTHbIN onpoc
' HaHOCTPYKTYpbI MK-2.2
[BymepHble o
4, HaHOCTPYKTYpUpOBaHHbIE MK-2 HES; YCTHBIZ Onpoc
MaTepuvansl )
Ob6bEMHBIE o
MK-2.1 YCTHbIN onpoc
S HAHOCTPYKTYPUPOBAHHBIE Mk-2 MnK-2.2 KoHTponbHas pabota Ne3
MaTtepuansl
MpumeHeHne -
6. (DYHKUMOHABHBIX MK-2 HE%% YCTHel onpoc
HaHoMaTepnarnos <
MpomexyTo4yHast aTTecTauust
. lNepedveHb BONpoCOB
dopma KOHTpOns — 3a4éT

20 TvnoBble OLEHOYHbLIE CcpeacTBa M MeToAMYEeCKMe MaTtepuanbl, onpeaensmoLuue
npoueaypbl oLleHUBaHUSA

20.1 TeKywuM KOHTPOJb yCNeBaeMoOCTH


https://edu.vsu.ru/course/view.php?id=4145

KoHTponb ycneBaemocTu No AUCLMMIIMHE OCYLLECTBNAETCS C MOMOLLbIO CNEeAYHLNX OLEHOYHbIX
CPeAcTB:
KoHmpornbHas paboma
Kpamkue coobuweHus
Kpyanbil cmorn
3awuma nabopamopHsix pabom

MNMpegnonaraetcs ucnornb3oBaHne 6annbHo-penTuHroson cuctemsl (BPC).
MakcumanbHble 6annsbi:

— KoHTponbHas pabota — 5 6annos;

— Kpyrnei cton — 5 6annos;

— KpaTtkne coobueHus — 3 6anna;

— BbInonHeHwne n 3awmta YyeTbIpéx nabopatopHbix pabot — 5 6annos.

OueHka «3a4TeHO» MOXeT ObiTb BbiCTaBfieHa aBTOMAaTOM B Criyvyae, ecnu cTyaeHT Habepét 40
©annoe n 6onee no utoram paboTkl B CEMECTpE.

MepeyveHb 3apaHMN ONA KOHTPOJbHbIX paboT
KoHTponbHasa paboTa Ne1

Bpemsa BbinonHeHns — 60 MuH. OguH KWM copepuUT Tpu BOMpoca W3 MNEepeyHsl Huxe.
Heob6xoammo npenctaBnTb pa3BEPHYTLIM OTBET HA BOMPOCHI.

1. ante onpegeneHne TePMUHY «HaAHOCTPYKTypa». [NpmnBeauTe knaccudukaumo HaHOCTPYKTYP
C NpyMepamu.

2. B yeM cocTouT pasnuyne TepMUHOB «KHaAHOKNacTep» U «HaHoyacTuua»?

3. Mo kakomy NpUHLMNY BO3MOXHA Kraccudukauus HaHoknacTepoB? [NpuseguTte npumep Takown
Knaccudukauuum.

4. B 4yeM COCTOMT U Ha Kaknx O0MNYyLEeHNAX OCHOBbIBAETCHA MOAENb «KUAKOM Kannuy»? MNpu Kakux
yCnoBusix OpMMPOBaHME HAHOKITACTEPOB CTAHOBUTCHA AHEPreTUYECKN BbIrO4HbIM?

5. Kakvne Bbl 3HaeTe MeTodbl norydeHuss HaHoknactepoB? OCHOBbLIBAsiCb Ha KaccuyecKowm
Teopuu 3apofpbleobpasoBaHHs, NPeAnoXmTe Crnocobbl KOHTPONS pasmepa Knactepa ANnd Kaxgoro us
nepeYncrieHHbIX MeTOAO0B.

6. OObAcCHWTE cCylwlecTBOBaHME TaK HasblBaeMbIX «Marndeckux duceny». [lepeuncnute
CTPYKTYpPHblE MarmyeckMe 4mucrna And pasnumyHblX MNOTHEMWKX ynakoBOK aTtomMoB. Bcerma nnm
NnpeanoyTUTENbHBIN pa3mep knactepa OygeT yaoOBNEeTBOPATb MarMyeckomy 4Yucry, onpegensiemomy
CTpyKTypon knactepa? [NlosicHuTe CBOW OTBET.

7. B yemM coCTOSIT OCHOBHbIE AOMYLLUEHUS MOAENN «XKene» HaHOKNacTepPoB M Kakme 0CoBeHHOCTH
CTPOEHUS KNacTepoB NO3BONAET OOBbACHUTL 3Ta Modenb? B yem npemmyLecTBa Takom MOAENn N B YeM
HegocTaTku?

8. N3ameHeHne Kakux CBOWCTB BeLIECTB MNpU MNepexode B HaHOKPUCTamnMyecKoe COCTOSIHWE
MOXeT ObITb ONMCaHO C NPUMEHEHMEM MOLENN «KUAKOM Kannm»? Kakne cBOMCTBA HaHOKPUCTAmMoB He
yOaeTcs onucaTtb B paMKax 3Ton Mmogenun?

9. MNMpuBeanTe OCHOBHbIE METOAbI MOMYyYEHUA OAHOMEPHbLIX HAHOCTPYKTYP.

10. KakoB MWHMManbHbLIA M MaKCUMaribHbI AMaMeTp YrnepodHbIX HaHOTpybok? OueHuTe
MakcuMmarsbHbI guameTp HaHOTPYOOK, NpU KOTOPOM BO3MOXHO HabnwaaTb OTNIMYUA UX CTPYKTYpPbl OT
CTPYKTYpbl r[padonToOBOro Criosi.

11. OueHnTe MakcMmarnbHbIi guaMeTp O4HOCTEHHOW YrinepogHON HaHOTPYOKH, KoTopas MoXeT
NOMECTUTLCS B YriepogHoONn HaHOTPYOke AnamMeTpom 4 HM.

12. lMpuBegute cnocobbl MNONy4YeHUs YrnepoaHbiX HaHOTPYOOK, YKaKuTe [OOCTOMHCTBA MU
HeJoCTaTKN 3TUX METOA0B.

KoHTponbHasa paboTta Ne2

Bpemsi BbinonHeHns — 60 muH. OguH KM cogepxuT Tpwu BOmpoca M3 MNEpPeYHs Huxke.
Heobxogmmo npenctaBuTb pasBEPHYTLINM OTBET HA BOMPOC, HapucoBaTbk HEOOXo4MMbIE CXEMbI U T.4.



1. TMNoHaTne “amcnepcHble cuctembl”. Knaccudumkaums [UCHEpPCHbIX cucTeM. Arperatbl U
arnomepartbl

2. Knaccudmkaumst HaHomaTepumanoB C TOYKM 3peHus ctaHgapTa ISO

3. Buabl 0OAHOMEPHbIX HAHOCTPYKTYP (C 0bLLEn XapakTePUCTUKON JIMHENHBIX Pa3MepOoB)

4. MexaHn3ambl hOpMUPOBaAHUA OOHOMEPHbBIX HAHOCTPYKTYP

5. TyGynsipHble HAaHOCTPYKTYpbl Ha OCHOBE AuCynbduaoB monubaeHa m Bonbgpama. Metoabl
CUHTE3a 1 CBOWCTBA

6. TybynsipHble HAHOCTPYKTYpbl Ha OCHOBE OKCMAOB BaHaausd M TuTaHa. MeTtoabl cuHTEs3a,
OCHOBHbIE CBOWCTBA

7. Matepuanbl Ha ocHoBe YHT (npuBeguTe He MeHee OBYX NMpUMEpoB maTepuanos, oOuiyto
XapaKTePUCTUKY UX CBOWCTB 1 obnacTten npuMMeHeHns )

8. Yctponctea Ha ocHoBe YHT: guogbl v gucnnen (npuBeguTte cxemy WM onuwnte obiumin
NPUHUMN X paboTbl)

9. YcTtponcTtea Ha ocHoBe YHT: noneBble TPaH3UCTOPbI U UICTOYHUKM PEHTIEHOBCKOIO N3Ny4YeHns
(npuBeanTe cxemy n onuwnTe OBLLMIN NPUHLMN X paboTbl)

KoHTponbHasa paboTa Ne3

Bpemsa BbinonHeHnss — 50 muH. OamH KM copepXuT OBa Bonpoca W3 MEpevHs HUxe.
Heob6xoamMmo npeactaBnTb pa3BEPHYTLIA OTBET HA BONPOC, HApPMCOBaTb HEOOXOANMbIE CXEMbI U T.4.

1. MeToabl cMHTe3a rpadeHa (npuseguTe He MeHee TPEX NpUMepOoB)

2. Matepuanbl Ha ocHoBe rpadeHa (no Bawemy Bbibopy, He MeHee AByx npumepoBs. [NpuseguTe
OCHOBHbIE XapaKTepPUCTUKM MaTepuanos 1 06nactv NnpUMeHeHns )

3. Xumun4yeckoe ocaxxaeHue 13 pacTBOpOB Kak MeTO[ CYHTe3a NMNEHOK: OCHOBHbIE CTaaunu
npotecca, npeMMmyLLecTBa U He4oCcTaTkn meToaa

4. TexHonorua JIsHrmopa-bnomkeTT: npuHUMN MeToaa, PpasHOBUAHOCTU 1 06n1acT NpMMEHeEHNs
NNEHOK

5. CpaBHeHne BO3MOXHOCTEN MeTogoB MJTO 1 MarHETPOHHOIO pachnblfieHNs (CpaBHUTENbHbIN
aHanus B Buae tabnuubl)

6. MeToabl CMHTE3a TPEXMEPHbBIX HAHOCTPYKTYPUPOBaHHbIX MaTepuarnos (NpuBeanTe npumepsbl
He MeHee TPéX MeTo40B, ONULLMTE UX CYLLHOCTb 1 BO3MOXHOCTH)

OnuncaHve TexHonornm npoBeaeHus
KoHTponbHas paboTa nNpoBOAMTCS B MUCbMEHHOM BUAE, ANUTENBHOCTb KOHTPONbHOW paboThl
ykasaHa B COOTBETCTBYIOLLEM pa3saene, nepedeHb TeM Ans NOArOTOBKM CTyAEHTaM U3BECTEH 3apaHee.

TpeboBaHNA K BbINONMHEHWUIO 3a4aHUI (MW LIKanbl U KPUTEPUM OLLEHMBAHUS)

MakcumaneHbeIn 6ann — 5.

Bann «5» ctaBuTca npu BbiNnonHeHMM Bcex 3agaHun KUM, npencraBneHuMm pasBépHYTOro U
NpaBUNbHOrO OTBETA, CONPOBOXAAEMOro HeobxooMMbIMK MAMOCTPAUMAMM U CXemMamMu, OTBETaMu Ha
Kaxkablin pasgen sonpoca.

Bann «4» craButcs npu BbinonHeHun oT 60% paboTbl U Bbiwe, UMETCA OTAeNbHbIe
HETOYHOCTWN, HE rpyOble OLLINOKN.

Bann «3» crtaButca npu BbinonHeHnn oT 40 go 59% paboTbl, UMEKTCSs HETOYHOCTU, OTBETHI
HenornHble, OTCYTCTBYIOT HEKOTOPbIE YacTu OTBETA.

Bann «2» ctaBuTCA Npu OTCYTCTBUM OTBETA/HEMONHOM OTBETE U HE y4uuTbiBaeTca B GannbHO-
PENTUHIOBOW CUCTEME.

nepe‘-IEHb TeM AnA 06cy)Kp,eva - prrnblﬁ cTon

Kpyrnbin cton Ne1. «MUKpO- U HaHO3NEeKTPOMEXaHN4YecKkue cucteMbl. HaHomexaHU3mbI U
HaHoycTpoucTBa»

1. 3akoHbl nponopuuoHanbHoOM MuHMatiopmsaumn. Yucna Kowwn, $pyna, Pypwe, PenHonbaca,
Bebepa

2. Mukpo- n HaHoTpubonorus

3. Mpobnembl HAHOMEXaHWKM N U3HOC MEXaHN3MOB



. DNeKTpocTaTn4eCcKne U MarHUTHbIE akTaTopbI

. MbesoanekTpnyeckme, TENNOBLIE N FTMOPaBNUYECKNE aKTOATOPbI
. CeHcopHble HOMC

. TexHonoruun npomnssogctea HOMC n MOMC

. MonekynspHble akTioaTopbl

. OCHOBHble TeHOEHLMM U nepcrnekTusbl passutua HOMC

OoO~NO O N

Kpyrnbin cton Ne2. Kpyrnbin cton «YrnepogHbie HaHOMaTepuanbi»
. ObLwas xapakrepucTuika yrnepoaHbix MatepuanoB. Knaccudukaumsa n pasHoBUAHOCTH
. ®dynnepeHbl. CTpyKTypa 1 OCHOBHblE MeTOAbl CMHTe3a. HaHonykoBumUbl
. dynneput. dynnepuapsl. dynnepeHcogepxalume matepuansl
. YrnepogHble HaHOTpyOKku. CTpyKTypa u onandeckne CBonCcTea. YrnepoaHble HaHOBOMOKHA
. MeTogbl cuHTE3a yrnepoaHbIX HAHOTPYOOK
. MaTtepuanbl Ha ocHoBe YHT (HaHoOymara, asporenu, niéHKn 1 nokpbitus, «nec» YHT (B Tom
yucne Vantablack) n gp.)
7. YcTponictBa Ha ocHoBe YHT. MpuHumnnbl paboThl
8. NpadpeH: cTpykTypa, AedeKkTbl U bnsndeckne CBOMCTBa
9. MeToabl CMHTE3a M XxapakTepusauumn rpadeHa n ero aHanoros. Xmmus rpageHa
10. MaTtepwuanbl Ha OCHOBE rpadeHa 1 ero aHanoros
11. YcTponctBa Ha ocHoBe rpadeHa
12. HaHoanmasbl U HAHOMNEHKN
13. TepmopaclumpeHHbiv rpadut. MNMuponutuyecknii rpadut. NeHorpaduT
14. HaHOKOMMNO3UTbLl HA OCHOBE Yriepoaa

OO, WN PP

Kpyrnbin cron Ne3. Kpyrnbin cton «HaHomaTepuarnbl B 3NeKTPOHUKE»

Kpyrnbii cton Ha ocHoBe mMaTepuana kHurn: YannbeirvH FKO. A. HaHoTexHonormm B anekTpoHuke /
KO. A. YannbirnH. — MockBa : TexHocdepa, 2015. — 479 c.

OnuncaHne TexHonornM NpoBeaeHUs

Kpyrnble cTombl rotoBaTcss B dopmaTte BbICTYNSIEHUA MO OTAenbHbIM  Bonpocam  (c
MCMONb30BaHMEM MNpe3eHTauuin U WNMCTPaTUBHONO MaTepuana) u obCyxaeHust npu ydacTum Bcex
MPUCYTCTBYIOLLUX.

3awmTa nabopaTopHbIX paboTt

OdopmneHne u© npeacraBneHve  pe3ynbTaToOB  BbIMOSHEHHbIX  nabopaTopHbix  paboT
OCYLLEeCTBNSAETCHA B COOTBETCTBMU C TpeboBaHMAMM, NPUBEAEHHbIX B y4eBHO-MeToau4eCcKoM nocobumm no
npakTukymy. 3awuTa nabopatopHon paboTbl NnpoBoaAnTCA B npouecce 6ecenbl co cTyaeHToM. B Havane
npoBepsieTCca NpaBuSibHOCTbL O0dopMneHus paboTbl, OPMYNMPOBaHUSA BbIBOAOB. 3aTeM MPOMCXOauT
ONpocC, BKMIOYAKOLWKUIA BOMNPOCHI O XO4e BbINOMHEHUS paboTbl, MOMyYEeHHbIX pes3ynbTaTax, a Takke
KOHTPOSbHbIE BONPOCHI K Kaxkgon paboTe.

20.2 NMpomexyTo4yHaa aTrectaums

ﬂpomemyTquaﬂ arrectaumda no AgucuumniimHe ocywecTBrideTCA C MNMOMOLWbo  crieayrunx
OLIeHO4YHbIX CpencTB.

CobecedosaHue no bunemam K 3a4emy

[NepeyeHb BONPOCOB K 3a4eTy U nopsgok popmmnposaHunsa KM

1. HynbmepHble HAHOCTPYKTYpbl. CNoco6bl NONyYeHNsa 1 NPUMEHEHNE.

2. OgHOMepHble HaHOCTPYKTYpbl. MaTepumanbl Ha NX OCHOBE, CNOCOObLI NOMyYEeHUS.
3. TybynsipHble HAHOCTPYKTYpPbI. YrnepoaHble N HeYyrnepoaHble HaHOTPYOKN.

4. [1BymepHble HaHOCTPYKTYypbl. OCHOBHbIE METOAbI CUHTE3a.

5. 'padbeH: ceoncTea, cnocobbl NOy4YEHNUs1 N NEPCNEKTMBBI MPUMEHEHUS.

6. HaHomaTepuansl Ang poToOHMKN.

7. HaHOCTPYKTYpUpPOBaHHbIE MHOTOCIOMHbIE MaTepuansbl.

8. HaHOCTpyKTYypHbIE 3aLUTHbIE TEPMO- N KOPPO3MOHHOCTOMKMNE MOKPLITUS.



9. JnekTpoxumuyeckme cnocobbl MNOMYYEHUSI HAHOKPUCTANNMYECKUX MNOKPbITUA U OBBEMHbIX
MaTtepuanos.

10. KBaHTOBbIE HAHOCTPYKTYpPbI (TOYKU, NPOBOSOKU, iMbl). CNocoObl Nony4YeHust.
11. NprMMeHeHNEe KBAHTOBLIX HAHOCTPYKTYP.

12. MopucTble HaHOMaTtepuanbl: METOAbl CUHTE3a M 06N1acT NPUMEHEHNS.

13. MaTtepuansbl 4ns npovssoacTBa MembpaH.

14. PasynopsigoveHHble TBepOOTENbHbIE CTPYKTYPbI.

15. MaTtepuans! 4nsa 3anucy n XpaHeHUst MHopmMauuu.

16. POTOHHbIE KpMCTanbl: CNOCOObI NOMYy4YeHUs, CBOMCTBA U NPUMEHEHUE.

17. HaHOKOMNO3UTBI.

18. HaHokepamuka.

19. Matepuanel anga MOMC n HOMC.

20. Mukpo- n HaHoTpubonorus. lNMpeobpasoBaHue sHeprum.

21. HaHoanekTpoHuka. CoBpeMEHHbIE TPAH3NCTOPSI.

22. HaHocuctembl onsa AnarHOCTUKM 3aboneBaHuni.

23. KOHCTPYKUMOHHbIE HAHOMaTepuarbl ANg MeguUUMHbI.

24. buonorn4yeckne HaHOCTPYKTYpbl. bBrommmeTuka.

25. HaHodapmakonorusi, HaHoMaTepuarbl Kak fiekapctsa U Kak HOCUTENW NekapcTB.
26. NpeobpasoBaHne CONHEYHOW SHEPIUN, TOMMNBHLIE SIYENKMN.

27. HaHomaTtepuarnbl C CEHCOPHbIMU U KaTanmnTUYeCKUMN CBONCTBaAMM.

Kaxabin KM copoepxuT 2 Bonpoca 13 pasHbix pasgernos NporpaMmei.

OnucaHune TexHONOorMn NpoBeaeHns
Ha nogrotoBky nMcbMeHHOro oteeTa Ha Bonpockl KMM (Ha nuctax otBeToB) Aaétcsa 60 MUHYT,
rocne 3Toro NPoBoANTCH yCTHas beceaa.

TpeboBaHUsi K BbINOMHEHWUIO 3a4aHWIA, LUKarbl U KPUTEPUMN OLLeHMBaHUS

[lns oueHMBaHMA pe3ynbTaToB 0By4YeHUs Ha 3a4eTe UCMOSb3YTCS CrieayloLme nokasaTenu:
BraJieHne TeopeTUYeCKUMM OCHOBaAMU ANCLMMIUHBI, CMOCOBGHOCTL MINIOCTPUPOBaTL OTBET NpUMepamMMu,
dhakTamu, JaHHLIMM HayYHbIX UCCreaoBaHWUA.

[N oueHVBaHNA pe3ynbTaTtoB 0By4eHUs1 Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO

CooTHoLleHWe nokasaTenewn, KpMTEPUEB U LUKanbl OLeHMBaHNUSA pe3ynbTaToB 06yyYeHus.

KpuTepum oueHnBaHnsa KOMNETEHLUN LLikana oueHok
Obyyarowutica enadeem noHAMUUHbIM annapamom meopemu4yecKumMu 0CHo8amu 3aumeHo
QucyunnuHbl, cnocobeH unnocmpuposames omeem fpumepamu, hakmamu.
Obyyarowutica deMoHCmMpupyem ompbi8OYHbIe, (hpacMeHmapHbIe 3HaHUS, He 3aumeHo
donyckaem gpybbie owubKu




