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PABOYAS MPOrPAMMA YYEEHOW ONCLMMNUHDI

Bb1.B.10 HaHomaTtepuansl

1. Koa 1 HaumeHoBaHMe HanpaBneHUs NOoAroToBKu/cneunanbLHOCTU:
04.03.02 — Xumus, ¢pusuka u MexaHUKa Mamepuasoe

2. Mpodunb noarotoBku/cneunanusauuna: MamepuanosedeHue u uHAycmpusi
HaHocucmem

3. KBanudukaumsa BbinyCKHUKA: 6akasaep
4. dopma oOy4eHuUA: oYyHas

5. Kacdbenpa, oTBevalLlan 3a peanusauuio AUCLUNIINHBI: MamepuasnoeedeHUs U
uHAycmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Cnadkonesyee bopuc Bnadumuposud,
KaHOuOGam xumMu4ecKkux Hayk, doyeHm

7. PekomeHaoOBaHa: Hay4yHO-MeToan4eCkmm coBeTtomMm XMMmn4eckoro cbaKyaneTa, MPOTOKOJ1

Ne4d ot 11.04.2024

8. YuebGHbIN roa: 2027/2028 CemecTtp(bl): 8



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenisimu oceoeHusi y4ebHoU OucyunnuHbl S6SH0MmMcs. (POpPMUPOBaAHNE Yy CTYAEHTOB
cUCTEeMbl npeacTaBneHnn o6 OCHOBHbIX BMAAx HaHOMAaTepuarnoB, UX CBOWCTBaxX W obnacTtsx
NCNoNb30BaHMSA B HACcTosILLEE BPEMS UNN B NEPCMNEKTUBE.

3adayu y4yebHoU OuCUUMNIUHBI:

CTyaeHTbl JOMXKHbI:

— NoNyYnTb nNpeacTaBfieHNss O HaHomaTepuanax, MO3HAaKOMUTBCS C  PasnUYHbIMU
nogxogamm K ux krnaccudpukaumm (C TOYKM 3PEHUA MEPHOCTU, OYHKLUMOHASbHbIX CBOWMCTB,
obnacten NpMMeHeHnsa u T.4.);

— 3HaTb OCHOBHble CBOWCTBAa TOr0O WAW WHOrO HaHoMaTepwana, MpOrHO3npoBaTb
BO3MOXHble CBOMCTBA C YY4ETOM MOSyYEHHbIX paHee U3 ApYyrux KypcoB 3HaHW O BellecTBax U
mMartepwuanax;

— 3HaTb 0651aCTM NPMMEHEHMA HAHOMaTepuanoB B HacTosLee Bpems 1 B byayLiem.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:

OucumnnnHa BXoOMT B  4acTb, obpasoBaTenbHbIX
OTHOWeHuK (BapuaTueHas) 6rioka b1.

TpeboBaHMs K BXOAHbIM 3HAHUSIM, YMEHMSIM U HaBblkaM: OJ11 OCBOEHUS1 Kypca CTYAEHT
AOMmKeH ObiTb 3HAKOM C OCHOBHbLIMW pasgenamm obLen U HeopraHM4eckom XUMWUKW, 3HaTb
OCHOBHblE METOAbl CMHTE3a M aHanu3a cocTaBa M CTPYKTYpbl BeLeCTBa B HAHOPa3MEPHOM
COCTOSIHUM.

N3yyeHne paHHOWM OUCUMNNUHGI
CTyQeHTaMu paHee:

- OBwas 1 HeopraHu4eckas XMMmus

- dnsuka

- OpraHuyeckasa xmmusi

- HaHoTexHonormm

- HaHoknacTepbl 1 HAHOCTPYKTYPbI: CUHTE3 N CBONCTBA

dhopMMpyeMyI0  y4acTHUKaMU

6asvpyeTcs Ha criegylowmx Kypcax, W3y4YeHHbIX

11. MnaHupyeMble pe3ynbTaTbl OOyYEeHUA MO AUCUUNIUHE/MOAYNIO (3HAHUA, YMeHus,
HaBbIKU), COOTHECEHHbIE C MMIAaHUPyeMbIMU pe3yfibTaTaMU OCBOEHUSA o6pa3oBaTesibHOM
nporpamMmmbl (KOMMNETEHLUSAMU) U UHAUKATOPAMMU UX AOCTUKEHUSA:

Kog HassaHwne Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 0OyyeHus
KOMNeTeHummn
MK-2 | CnocobeH MK-2.1 | BelbupaeT meToapl 3HaTb: OCHOBHbIE METObl CUHTE3a Ba)KHENLLINX
Mcnonb3oBaTb CUHTE3a HaHOMaTepuarnos
3HaHMs 0 MeToaax MaTepuanos YMeTb: UCNonb3oBaThb NOSTyYEHHbIE 3HAHUS ANg
CUHTE3a U pasnu4Horo BblOOpa METOO0B CUHTE3a HAHOMaTEpPUaroB U
CcBOMCTBax Ha3Ha4veHus (B TOM XapakTepusaumm UX CBOWCTB.
MaTepuanos yucne BnageTb: HaBblkaMy MOCTAHOBKM U PeELLEHNS
pasnn4yHoro HaHomaTepuanoB) B | KOHKpPETHbIX 3aay CMHTe3a HaHoMaTepuanos
HasHa4yeHusl, B TOM COOTBETCTBUM C
yucne nocTaBneHHON
HaHoMaTepuanos, 3apaven
ONns peleHnst MnK-2.2 Mcnonb3yeT 3HaHWs | 3HaTb: OCHOBHbIE KIacChbl HAHOMaTepuanos, Ux
npodeccuoHanbHbI 0 CcBoOWCTBax CBOWCTBa 1 06n1acTn NPUMEHEHNS B HAacTosILLEe
X 3apad MaTepuanos Ans BPEMS U B NepcnekTuae
peLueHus YMeTb: UCnonb3oBaTh NOJTyYEHHbIE 3HAHWUS AN
KOHKPETHbIX peLueHus npodeccnoHarnbHbIX 3agay,
npodeccuoHanbHbIX | CBA3AHHbLIX C UCCIIEAOBAHNSAMU N MPUMEHEHUEM
3agay HaHOMaTepunarnos
Bnagetb: TepMuHOnorven B nsyvyaemomn
obnacTu; HaBblkamMu Noucka 1 aHanuaa
WH(OPMALIMOHHBLIX UCTOYHUKOB B U3yYaeMoWn
obnacTtu




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

dopma NpoMeXyTOYHOM aTTecTaumm — 3a4yeT

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemMKocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
8 cemecTp ... cemecTtp
KoHTakTHast paboTa 100 100
nexkummn 30 30
npaxkTudeckne 40 40
B TOM YumCne:
nabopaTopHble 30 30
Kypcoas pabota - -
CamocTosiTenpHas patoTa 44 44
IMpomexyToyHaa atTectauunsa (019 ak3ameHa)
WNToro: 144 144

13.1. CopepxaHue QUCLUMNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHune pasgena ANCUMNIWHBI C
CopepxaHve pasgena AMCunnimHbl
AVCUUNITUHBI NOMOLLbIO
OHNawH-Kypca,
OYMK *
1. Nlekuum
1.1 OcCHOBHbIe NOHATUS HaHomatepwuansl, cnocobbl ux knaccudukauumn. OYMK
ancumnnuHel. HynbeMepHble Knaccudurkaumsa no mepHocTn, no dyHKUMoHaneHbIM | https://edu.vsu
HaHOCTPYKTYPMPOBaHHbLIE CBOWCTBaM U 00nacTaM NpUMEHEHMS. .ru/courselvie
mMartepuansbl HaHokpucTtannbl. CUHTE3 MOHOMUTHBIX MaTtepuanos B | w.php?id=414
HaHOKPUCTaNIMYECKOM COCTOSIHUN. 5
1.2 OpHomepHble TybynspHble HAHOCTPYKTYpbl. Knaccndgpukauus, JYMK
HaHOCTPYKTYPMPOBaHHbLIE MeToAbl CUHTE3a, 06racTu NnpumMmeHeHus. YrnepogHble | https://edu.vsu
MaTepuansl 1 HeyrnepoaHble HaHOTPYOkn. TyOynsipHble .ru/courselvie
HaHOCTPYKTYpbl Ha OCHOBEe Aucynbdunaos Bonbdpama | w.php?id=414
n monubaeHa. TonoTakTMyeckuin npoLecc. 5
OpHomepHble HAHOCTPYKTYPbl HA OCHOBE OKCUO0B
TUTaHa, BaHagus, unHka. OyHKLMoHanm3aums
HaHOTPYBOK Kak MyTb CO3A4aHMA MaTepmnanos C
3apaHee 3aaHHbIMU CBOMCTBaMMU.
1.3 KBaHTOBblE HAHOCTPYKTYpbl | KBaHTOBbIE AMbI, MPOBOMOKKU, TOYKM. Cnocobbl cMHTE3a OYMK
KBaHTOBbIX HAHOCTPYKTYP. https://edu.vsu
.ru/courselvie
w.php?id=414
5
1.4 [BymepHble ToHkMe nneHkn. HaHomaTtepuansl ons MembpaH. JYMK
HaHOCTPYKTYpUPOBaHHbIE HaHonuTtorpadgusa Ha MOHOCMOSAX. https://edu.vsu
maTepuansi OnekTpoxnMmnyeckme cnocobbl NoMyYeHns .ru/courselvie
HaHOKpUCTanNMYecKnx NokpbITUin. Pacnapg crioncTbix w.php?id=414
CTPYKTYp Ha OTAENbHbIE CITON B HEBOOHbIX 5
pacTteopuTenax B npucytcteun NMAB. MHorocnoriHele
CTPYKTYpbl.
15 O6bEMHBIE OcHoBHble BUAbl. MeToabl HAHOCTPYKTYPUPOBaHKS. QYMK
HaHOCTPYKTYPMPOBaHHbIE BnunsiHne HaHOCTPYKTYypUpPOBaHHOTO OGBEMHOTIO https://fedu.vsu
MaTepuansl MaTepuana Ha MarHUTHblEe CBOWCTBA. .ru/courselvie
PasynopsigoyeHHble TBepAoTeNbHbIE CTPYKTYPHI. w.php?id=414
HaHoCTpyKTYypUpOBaHHbIE MHOIOCIIONHbLIE MaTepuansl. 5




HaHokepamuka. [NopucTbii KpeMHUR.
HaHocTpykTyprpoBaHHble kpuctannsl. [NpupoaHsle
HaHOKpuCTanmbl. HaHo4yacTuubl B eonurax.
Kpvctannbl n3 Metaninyeckmx HaHo4YacTuL.

1.6 MNpumeHeHne HaHomexaHn3ambl 1 HaHoycTpoKrcTBa. Mukpo- u OYMK
dPYHKLMOHambHbIX HaHO3MEKTPOMEXaHUYECKNE CUCTEMBI. AKTIOaTOpbI https://fedu.vsu
HaHoMaTepuanos (3nekTpocTtatuyeckue, MarHUTHbIe, TENOBLIE, .ru/courselvie

rmgpasnunyeckue n 1.4.). CeHcopHble HOMC. w.php?id=414
HaHoaneKTpoHWKa 1 MonekynspHas 3NeKTpoHMKa 5
HaHomaTepuansl B anekTpoHuke. CUCTEMbI 3anucu un
MarHUTHbl€ HOCUTENM UHopmMaLLum
CeHcopbl. Katanua. Npeobpa3zoBaHne CONTHEYHON
3Hepruu, TONNMBHbIE A4eNnkn, HaHo-6aTapew.
®OTOHHbIE KpUCTanNbl, NX pa3amepHocTb. MeToabl
hopmMmpoBaHust POTOHHBIX KpucTannos. MaTtepuansi
Ha ocHoBe (DOTOHHBIX KpMUCTaoB, obractu
NPUMEHEHMS.
2. NpakTn4yeckme 3aHATUA
2.1 OCHOBHble NOHATUS HaHoknacTtepsbl. YrnepogHble knactepbl. dynnepeHsbil. OYMK
ancumnnuHel. HynbmepHble HeyrnepogHbie wapoobpasHble MOMNEKyIbI. https://edu.vsu
HaHOCTPYKTYPUPOBaHHbIE .ru/courselvie
mMartepuanbl w.php?id=414
5
2.2 OpHomepHble YrnepoaHsle HaHOTPYOKN. XapakTepucTuka, MeToabl OYMK
HaHOCTPYKTYPMPOBaHHbIE CMHTe3a, ceoncTBa. HaHOHUTWU. HaHoHWTK Ha ocHoBe | https://edu.vsu
mMaTepwuansl yrnepoga n metannos. MeToabl nx nonyyeHus. .ru/courselvie
PU3NKo-XMMMYECKME CBOMCTBA HAHOHUTEN. w.php?id=414
5
2.3 KBaHTOBble HAaHOCTPYKTYpbl | lNMpuMeHeHne KBaHTOBbLIX HAHOCTPYKTYp. [epcnekTmuea OYMK
MCMOSIb30BaHUSA KBAHTOBbIX TOYEK B CO34aHUM https://edu.vsu
aucnnees (QD-LED) n cBeToM3y4atoLmnx cuctem. .ru/courselvie
Jlazepbl Ha KBaHTOBbIX TOYKaX. KBaHTOBbLIE TOYKN B w.php?id=414
Buronormyeckmx nccrnegoBaHusXx. 5
2.4 [BymepHble [BymepHble HaHOMaTepuansl Ha OCHOBe yrrepoaa. JYMK
HaHOCTPYKTYpUpPOBaHHbIE NpadeH. https://edu.vsu
mMartepuansbl .ru/courselvie
w.php?id=414
5
25 OB6bEéMHbIE KBasukpucrannuyeckne HaHomartepuarnsi, OYMK
HaHOCTPYKTYPMPOBaHHbIE NepcrneKkTMBHbIE B MAaLLMHOCTPOEHUN, https://fedu.vsu
maTepuansi anbTepHaTMBHON 1 BOOOPOAHON 3HepreTuke. .ru/courselvie
KOHCTPYKLNOHHbIE HAHOCTPYKTYPHbIE TBEPAble w.php?id=414
cnnaBbl. HAHOCTPYKTYpHbIE 3aLUTHBIE TEPMO- U 5
KOPPO3MOHHOCTONKME MOKPLITUS.

2.6 MpumeHeHne Matepuansbl onst GUOHaHOTEXHOMOrMM JYMK
dYHKUNOHANbHbIX Brvonorunyeckne HaHOCTPYKTYpbl. KOHCTPYKUNOHHBbIE https://edu.vsu
HaHomaTepuanoB HaHomaTepuansl Ans MeguLUMHbI. .ru/courselvie

HaHodapmakonorus, HaHomaTepuarnbl Kak nekapcrea | w.php?id=414
N KaK HocuTenu nekapcTs. [narHoctrka 3aboneBaHnii 5
N HaHOCUCTEMbI — MarHUTHast Tomorpadus
(MarHMTHbIE HaHOYACTULBI — 30HAbI), MapKEPbI.
HaHokomno3uTbl. HaHo4acTuubl B kepamMuyeckon,
MeTanmmMyecKkon Unm nosiMMepHon maTtpuue.
MarHuTHble HaHOKOMNO3UTbl. KaTanutudeckue
HaAHOKOMMO3UTbl. MakpoOMONeKynspHbIe U
cynpamornekynsipHble CTPYKTypbl. Bruonormnyeckme
HaHOKOMMO3WTHbIE MaTepuarnbl.
3. llabopaTopHble 3aHATUS
3.1 OcCHOBHbIE NOHATUSA JlabopaTopHas paboTta «Cbopka conHe4YHoro JYMK
ancumnnuHel. HyneMepHble anemMeHTa HOBOro TuMa ¢ UCMNOMb30BaHUEM https://edu.vsu
HaHOCTPYKTYpUPOBaHHbIE HaAHOTEXHOMOrMm» .ru/courselvie
mMartepuansbl JlTabopatopHas paboTa «MccnegoBaHue mopdgonormn | w.php?id=414
NoBEPXHOCTM retepocTpykTyp MeO/A"BY 5

nocpeacTBOM HAHOTEXHOJ1I0'MYECKOIro KomMriekca




«YMKa»»
3.2 O6béMHbIe JlabopaTopHas pabota «[lMonydeHne heppomMarHUTHbIX JYMK
HaAHOCTPYKTYPUPOBAHHbIE | XWOKOCTEWN Ha OCHOBE BbliCOKOAUCNEPCHOro marHeTuta | https://edu.vsu
MaTepuanbl Fez04 1 nccnegoBaHne nx CBONCTB» .ru/courselvie
w.php?id=414
5
3.3 O6bEMHbIE JlTabopaTopHasi pabota «CunHTe3 HaHonopucTtoro Al20s OYMK
HaHOCTPYKTYPUPOBaHHbIE MEeTOAOM aHOAHOr0 OKCUAMPOBAHUS anNtOMUHNEBBIX https://edu.vsu
MaTepuanbl donbr» .ru/courselvie
JlabopatopHas paboTta «CuHTe3 nopuctoro doocchumaga | w.php?id=414
NHANS METOAOM aHOAHOI0 OKCUAMPOBAHMSI» 5

13.2. Tembl (pasgenbl) AUCUMNINHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHne TeMbl
CamocTtoaTenbHas

n/n (pasgena) gucumnnuHbl Jlekummn | lMpaktudeckme | JlabopaTopHble pa6oTa Bcero

OcHOBHbIEe NOHATUS 4 4 20 8 36
OVCLUUMNINHBI.
1 HynbmepHble
HaAHOCTPYKTYPUPOBaHHbIE
MaTepuanbl

OpaHoMepHble 6 8 - 6 20
2 HaHOCTPYKTYpPMPOBaHHbIE
mMaTepuansi

KBaHTOBbIE 4 6 - 4 14
HaHOCTPYKTYpbl

OBymepHbie 4 8 - 8 20
4 | HaHOCTPYKTYpUpOBaHHbIE
maTepuansi

O6bEémHble 6 8 10 8 32
5 HaHOCTPYKTYpPMUPOBaHHbIE
MaTepwmansl

MpumeHeHne 6 6 - 10 22
6 dYHKUMOHANbHbIX
HaHOMaTepWasnoB

WNToro: 30 40 30 44 144

14. MeToanyeckme ykasaHus ansi ooy4yarolmxcs no 0CBOEHUIO AUCLUNSIUHBI

B npouecce nayyeHus gucumnnmHel npegnonaraetcsa: paborta ¢ KOHCNEKTaMU NEKUNn 1
nuTepaTypHbIMU UCTOYHUKaMK; NOATOTOBKA KPATKUX COOBLLEHNIA.

B pamkax Kkypca pgoctaTodHO 6onblioe BHUMaHue yaeneHo BHeayaAUTOPHOM
camMoCTodATENbHON paboTe CTydeHToB, npeanonaraetca pabota ¢ nuTepaTypHbIMU
uctodHnkamn. Cneuudpmka npegmeTta 3akndaetcd B OOMbWOM  KONMYECTBE  HOBOM
WHoOpMauuK, KoTopasi MNOSIBASETCA MOCTOAHHO, MO3TOMY HeobXOoAUMMO CaMOCTOSTENbHO
paboTaTb C 3NEKTPOHHbIMKM OMONMOTEKaMMW, HAYYHbIMU >XypHanamu, crneunann3npoBaHHbIMU
pecypcamu 1 UCTOYHUKamMn NHTepHeTa.

Cnenyet OTMETUTb, YTO AaHHbIN KYpC OYEeHb TECHO B3aMMOCBHA3aH C OUCLUNINHOW
«HaHoTexHonorm» (4Mtaetcs B 7 cemecTpe), rae Oblnv paccMOTPEeHbl OCHOBHblE MeTOoAbl
CMHTE3a BelecTB W MaTepuarnioB B HAHOPA3MEPHOM COCTOSIHUM, MNO3TOMY 34€eCb
paccMaTpmBaloTCs TOMIbKO B OCHOBHOM 0OCOOble, YacTHble MeToAbl CMHTE3a TeX WU MHbIX
HaHomaTepuanos. B To e Bpems B pamkax Kypca «HaHomatepuanbl» Heob6xoaMmo 4acTo
aKTyanuanpoBaTb Nofy4YeHHble paHee 3HaHus, MPOBOASA Onpockl U Beceabl Co CTyaeHTamMu AN
dopMmnpoBaHUSA LENOCTHON KapTuUHbI. Kpome Toro, HekoTopble pasfernbl AaHHOro Kypca, Takue
kKak «Knactepbl yrnepoga. dynnepeHbl», «YrnepoaHble HaHOTPYOkuy», «MeTannuyeckme
KnacTtepbl» U HEKOTopble ApyrMe JOCTaTOYHO Nogpo6HO BbinM pacCMOTPEHbI B paMKax Kypca
«HaHoknacTepbl 1 HAHOCTPYKTYpPbI: CUHTE3 1 CBOMUCTBAY, NO3TOMY 3[eCb AenaeTcs B OCHOBHOM
ynop Ha UX CBOMCTBA M 06nacTn NpUMeHeHnS.

Mcnonb3oBaHue QYMK https://edu.vsu.ru/course/view.php?id=4145. QYMK
«HaHomaTepunanbi» Ha noptane BI'Y «ONeKTPOHHbLIN YHUBEPCUTET» COLAEPXKUT MeToauyeckue



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

MaTtepuanbl, npes3eHTaumMm nekumn, ydebHble nocobuss M Heobxogumble ANA U3yYeHUS
AMCUMnNuHBLl Matepuansl. [pu peanu3aumm OUCUUMNAUHBLI TaKKe WCMNOSb3YOTCA CEPBUCHI
BugeokoHgepeHumin (BigBlueButton, Zoom, Discord n ap.), anekTpoHHasa noyta, MecceHoxepbl
M couunanbHble CETH.

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENIbLHOW §nUTepaTypbl, PEeCypCoOB WHTEpPHET,
HGOGXOAM MbIX AN OCBOEHUA OUCLUMUNIIUHDI (criucok numepamypbl 0QhopMIISemcss 8 coomeememeuu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex 8ud08 UCIMOYHUKOS)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHMK
daxnbMaH b. XuMusa HOBbIX MaTtepuanoB u HaHoTexHonoruu / b. ®axnbmaH ; nep. ¢ aHrn. . O.
1. YapknHa u B. B. YTouHukoBol ; nog peg. FO. . TpetbsikoBa 1 E. A. lN'yamnuHa. — [JonronpyaHbin

: MnTennekr, 2011. — 463 c.

lN'ycer A. . HaHomaTepwmanbl, HAaHOCTPYKTYpbI, HaHoTexHonorum / A. U. T'yces. — N3a. 2-e., ucnp.
2. — Mocksa : ®dusmatnut, 2009. — 414 c. // «YHuBepcuTeTckas bubnmnoteka online» : aNeKTPOHHO-
bubnunotevHasa cuctema. — URL : https://biblioclub.ru/index.php?page=book red&id=68859
Enucees A. A. dyHKUMOHanNbHbIE HAHOMaTepuansbl: y4eb. nocobue / A.A. Enucees, A.B.

3. NykawuH. — Mocksa : ®uamatnut, 2010. — 456 c. // «KoHCynbTaHT CTyAeHTa» : SNEeKTPOHHO-
bnbnmoteyvHas cuctema. — URL: https://biblioclub.ru/index.php?page=book red&id=68876

6) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOYHMK

PepkoHkoB [1. V. HaHomaTepwmans! : yuebHoe nocobue / [1. N. PeixoHkos, B. B. JleBuna, 3. J1.
O3nasurypu. — Mocksa : buHowm. Jlabopatopus 3HaHun, 2008. — 365 c.

Hay4Hble 0OCHOBbI HAHOTEXHOMOMMIM N HOBblE NPUBOPHI : y4ebHMK-MoHorpadus / nog pea. P.

5. Kencanna, A. Xamnu, M. leorerana ; nep. c aHrn. A.[l. KanawHwukosa. - [lonronpyaHbIi :
MuTtennekt, 2011. - 527 c.

YannbirvH KO. A. HaHoTexHonorum B anekTpoHuke / KO. A. YanneirmH. — Mockea : TexHocdepa,
6. 2015. — 479 c. /| «YHuBepcutetckasi bubnuoteka online» : aneKTpoHHO-O6MGNMOTEeYHas cuctema.
— URL : http://biblioclub.ru/index.php?page=book&id=468348>.

CrapocTtuH B. B. MaTepuansl 1 MeTogbl HAHOTexHonoruu: y4eb. nocodve / nog obul. pes.

4,

£ Matpukeesa J1. H. — Mockea : BuHom. J1ab. 3Hanun, 2008. — 431 c.
8. Poccuickme HaHOTEXHOMOIMMU : >KypHan
9. Nano Letters : scientific journal, American Chemical Society

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (opuumnaneHble pecypcbl MHTEPHET) :
Ne n/n Pecypc

1 https://www.lib.vsu.ru/ - canT 3oHaneHown Hay4Hon BubnmoTtekn BopoHexckoro
rocy1apCTBEHHOro yHUBepcuTeTa

"YHuBepcuteTckasa 6ubnmnoteka online", http://biblioclub.ru/

ONeKTPOHHO-OMBNMoTeyHasa cuctema "KoHcynbTaHT ctygeHTa”, http://www.studmedlib.ru
http://www.nanometer.ru/ - HaHoTexHonorn4yeckoe coobuiectso «HaHomeTp»
http://www.nanonewsnet.ru/ - HOBOCTU HAHOTEXHONOMMIN, UHHPOPMALMOHHO-aHaNUTUYecKoe
n3gaHue, NOCBSALWEHHOE BONPOCcaM nonynspusaumm n passButusa HaHoTexHonorum B P
http://www.rusnanonet.ru/ - tHOPMaLMOHHO-aHaNUTUYECKNIA NOpTarn POCCUNCKON
HaLUWOHaNbHOW HAHOTEXHOMNOrMYECKOW CeTn

SO E I

6.

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbHOW paboTbl
(y4ebHO-memoduydeckue pekomeHOauuu, nocobus, 3adayHuku, MemoduyeckKue yKasaHUsi 0 6bIMOIHEHUI
npakmu4yeckux (KOHMpOoIsbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTOYHMK
MuttoBa U. A. HaHomaTtepuarnbl: CBOMCTBa NOPOLLKOB Y KOMNAKTHbLIX HEKPUCTaNIMYeCcKmx
1. mMaTepumanos : ydebHoe nocobue ans By3os / U. A. MuttoBa, E. B. TomuHa, C. C. JlaBpywuHa;

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

lMpakTUKym CUHTE3 N UCCneaoBaHne HaHOOUCTNEPCHbIX CUCTEM [NEKTPOHHbIN pecypc] : y4ebHo-
MeToamyeckoe nocobue : [onsa cTyq. 4 K. gHeB. OTA-HMA XMM. dak., ansa Hanpasnennsa 020300 -
Xumug, umsunka n mexaHnka matepuanos] / BopoHex. roc. yH-T ; [cocT.: E. B. TomuHa n gp.]. —
ONeKTPOH. TEKCTOBLIE AaH. — BopoHex : M3paTtenbckun gom BI'Y, 2015.



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. OO6pasoBaTtenbHble TEXHONIOrTMWU, UCNONb3yeMble MNpU peanusauum y4yeOHOWM
OUCUMNINNHBLI, BKMOYasas [AUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKkTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHue):

Mpu peanusauun AUCLMNAMHBLI UCNONB3YHOTCA pasfnMyHble TUMbl NEKUUA — BBOAHbIE NEKUMMU,
NMH(OPMaLMOHHbIE NeKUUn ¢ BU3yanusaumen (MynbTUMeOUNHbIE Npe3eHTauun), No oTaeNbHbIM TeMam
— 0630pHble. Ha npakTU4ecknx 3aHATUAX: BbICTYNSIEHME C KpaTKUMU COOBLLEHMAMM, KPYrMble cTonbl. Ha
nabopaTopHbIX 3aHATUSAX — BbINOMHEHWE W 3awmTa nabopaTtopHbix paboTt. Tekywas artrectauus
ocywiectensietTcad B (oOpMe  KOHTPOmMbHbIX  paboTt, npomexytodHas — no KWM. JYMK
https://edu.vsu.ru/course/view.php?id=4145

Mpn peanu3aumm OUCUUNMAMHBI C  UCMOMb30BaHMEM OUCTAHLUMOHHBLIX 0BpasoBaTernbHbIX
TEXHOMOMMN UCMNONb3YHTCA MHCTPYMEHTbI 3NIEKTPOHHON MHAOPMaLUMOHHO-00pasoBaTensHon cpeapl BI'Y
«ONeKTpoHHbIN yHUBepcuteT BIY» (https://edu.vsu.ru), cepsuckl BuaeokoHdepeHuun (BigBlueButton,
Zoom, Discord n gp.), anekTpoHHas no4yTa, MeCCEHIKEpPbI U coumnarnbHble CEeTH.

18. MaTepnanbHO-TeXHUYECKOe obecneyeHme AUCLUNIIUHDI:
MynbTumeaniHbin npoektop BENQ, akpaH, HoyTOyk. Microsoft Windows
YyebHasn aygutopua 358a, Jlabopatopus cuHTesa n TEXHONOrMM HaHOMaTepuarnos.
Komnnekc HaHoTexHonorndeckoro obopynoBaHmst «YMKA»

— UcTouHnk noctosiHHoro Toka Agilent N8740A

— Undpposon mynetumeTp Agilent 34401a

— MarHuTtHas melwanka

19. OueHo4HbIe cpeacTBa ANAa NpoBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauun

Mopsiaok OLEeHKM 0cBOEHMS obyyatowmnmmncs y4ebHoro Matepurana onpeaensieTcs
coaepkaHMeM crneayoLlmx pasaenos ANCUUNINHGI:

Muankatop(bl
Ne HaumeHoBaHue pasgena | KomneteH ﬂéj(':mi(gﬁlfm) OueHOuYHbIE CpeacTBa
n/n AVCUMNIIMHBI (MOaYNS) umsa(n) KOMNETEHLMN
OCHOBHbIE MOHATUSA
ONCUUNINHBI. MK-2.1
1. HynbmepHble MK-2 I'IK-2.2 YCTHbIN onpoc
HaHOCTPYKTYPUPOBAHHbIE '
Martepuansl
OpHomepHble AK-2 1 YCTHBIN onpoc
2. HaHOCTPYKTYpUPOBaHHbIE MK-2 I'IK—2.2 KoHTponbHas pabota Ne1
Martepuansl ' KoHTponbHas pabota Ne2
3 KeaHTOBbIE AK-2 MK-2.1 YCTHBIN onpoc
) HaAHOCTPYKTYpbl MK-2.2
fisymepheie MK-2.1 YCTHbIN onpoc
4. HaHOCTPYKTYpUpOBaHHbIE MK-2 MK-2.2
Martepuansl )
ObbEMHbIe MK-2.1 YCTHbIN onpoc
5. HaHOCTPYKTYpPUPOBaHHbIE MNK-2 nK-2.2 KoHTporibHas paboTa Ne3
Martepuansl )
MpumeHeHne .
6. (PYHKLIMOHAMNBHbIX MnK-2 HE%; YCTHeI onpoc
HaHomaTepuanos )
[MpomexyToyHasa aTTecTauums MepeyeHs BONDOCOB
dopMa KOHTpONs — 3a4éT P P

20 TunoBble OLEHOYHble cpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpepensiolme
npoueaypbl OLeHUBaHUSA

20.1 TeKywWwMin KOHTPOISb YyCNEeBaemMoCTun


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

KoHTponb ycneBaemocTu No AUCUUMNIIMHE OCYLLECTBNAETCS C MOMOLLBIO CreayHoLWMX OLEHOYHbIX
cpeacTs:
KoHmponbHasi paboma
Kpamkue coobuweHus
Kpyanbili cmon
3awuma nabopamopHskix pabom

MpegnonaraeTcsa ucnosnb3oBaHne 6annbHO-penTuHrosom cuctemol (BPC).
MakcumanbHble 6annbl:

— KoHTponbHaa pabota — 5 6annos;

— Kpyrnbi cton — 5 6annos;

— KpaTtkne coobueHnus — 3 6anna;

— BbinonHeHne 1 3awmTa 4YeTbipéx nabopatopHbix paboTt — 5 6annos.

OueHka «3a4TeHO» MOXeT ObiTb BbiCTaBfieHa aBTOMATOM B Cryvae, ecnu CcTyaeHT Habepét 40
6annoe n 6onee no utoram paboTkbl B cEMECTpE.

MNepe4yeHb 3apaHuM ANA KOHTPOSIbHbLIX paboT
KoHTponbHas pa6oTta Ne1

Bpemsi BbinonHeHuss — 60 muH. OamH KM cogepxuT Tpu BoMpoca W3 MNEPEeYHs HukKe.
Heobxoanmo npencrtaBuTb pa3BEPHYTHIA OTBET HA BOMPOCHI.

1. Jante onpeneneHne TepMUHY «HAHOCTPYKTypa». NpuBeguTe Knaccugukauuo HaHOCTPYKTYP
C npumepamu.

2. B yeM cocTouT pasnunyme TeEPMUHOB «HaHOKacTep» N «HaHo4YacTmiua»?

3. Mo kakomy MprHLMNY BO3MOXHA Kraccudukaumsa HaHoknactepoB? Npuseaute npumep Takomn
Knaccudukaumm.

4. B 4yem COCTOMT U Ha KaKNX OONYLLEHUSIX OCHOBbIBAETCHA MOAErNb «XKnakon kannu»? MNMpu Kkakmx
ycrnoBusix (oopMnpoBaHne HaHOKNacTePOB CTAHOBUTCHA SHEPreTUYECKN BbIrOAHBIM?

5. Kakne BblI 3HaeTe MeTodbl MoOnyvYeHUss HaHoknactepoB? OCHOBLIBAsACb Ha KacCU4ecKowm
Teopun 3apoabieobpasoBaHHs, NPeasioKMTe Cnocobbl KOHTPOMNS pa3mMepa Knacrtepa Ans Kaxgoro m3
nepeyvncrieHHbIX MeTOA0B.

6. OO6bBbACHMTE cCyllecTBOBaHWE TaK HasblBaeMbIX «Marndeckmx umcen». [lepeyncnute
CTPYKTYpPHble Marudeckme u4ucna pAns pasnuyHbiX MAOTHEMWMX YNakoBOK aTtoMoB. Bcermoa nu
npeanoyTUTENbHbIM pa3mMep knactepa OygeT yAoBMeTBOPATb MarnMyeckomy u4ucry, onpegensemMomy
CTpyKTypon knactepa? NosicHuTe CBOM OTBET.

7. B 4eM cOCTOAT OCHOBHbIE AOMYLLEHUA MOLENMN «XKene» HAHOKMacTepPoB U Kakne 0CoOBEeHHOCTH
CTPOEHNS KNacTepoB No3BoNseT 06bACHUTL 3Ta Mogenb? B yem npevmyLecTBa Takon MOOENN 1 B YEM
HepocTaTKkn?

8. V3ameHeHue Kakmx CBOWCTB BELLUECTB NpU MNepexofe B HaHOKPUCTaNMM4ecKkoe COCTOsIHWE
MOXeT ObITb OMMCcaHO C NPUMEHEHNEM MOLENN «KMAKOW kannu»? Kakne cBoMcTBa HAHOKPUCTANOB He
yOaeTcs onucaTtb B paMkax 3Toln mogenn?

9. NpnBegnTE OCHOBHbIE METOAbLI NOMTYYEHMS OOHOMEPHbLIX HAHOCTPYKTYP.

10. KakoB MWHMManbHbIA M MaKCUMasnbHbI AMAMETP YrnepogHblX HaHOTpybok? OueHute
MakcumarnbHbI AnameTp HaAHOTPYOOK, NpU KOTOPOM BO3MOXHO HabniogaTte OTANYMSA MX CTPYKTYpbl OT
CTPYKTYpbI r[padoMTOBOro Crios.

11. OueHnTe MakcUMmanbHbIN AMaMeTp OAHOCTEHHOW YrnepoHON HAHOTPYOKH, KOTOpas MOXeT
NOMECTUTbCS B YrNepoaHOM HaHOTpYyOKe AnameTpom 4 HM.

12. lpueegute cnocobbl nNony4YeHus yYrnepoaHbiX HaHOTPYOOK, YKaKuTe [OOCTOMHCTBA MU
HegoCTaTKM 3TUX METOAOB.

KoHTponbHasa paboTta Ne2

Bpemsa BbinonHeHnsa — 60 muH. OguH KM cogepXuT Tpu Bonpoca W3 MNEpPeYHs Huxe.
Heobxoanmo npeacTaBuTb pa3BEPHYTHIN OTBET HA BOMPOC, HAPMCOBaTb HEO6XoANMbIEe CXeMbl U T.4.



1. MNoHaTne “gmncnepcHble cuctembl”. Knaccudukaums OUCNEpPCHbIX cucTeM. ArperaTtbl ©
arnomeparTbl

2. Knaccundmkaumst HaHomaTepumanoB ¢ TOYKM 3peHus ctaHgapTa ISO

3. Buabl ogHOMEpPHbIX HAHOCTPYKTYp (C 06LLEN XapakTEPUCTUKON NIMHENHBIX pa3MepoB)

4. MexaHn3Mbl popMnpoBaHUS OAHOMEPHbLIX HAHOCTPYKTYP

5. TybynsapHble HAaHOCTPYKTYpbl Ha OCHOBe Aucynbdungos monubaeHa u Bonbdpama. MeTtoabl
CUHTE3a 1 CBOMCTBA

6. TybynsapHble HaHOCTPYKTYpbl Ha OCHOBE OKCWAOB BaHagus M TuTaHa. MeTtogpl CuHTE3sa,
OCHOBHblE CBOWCTBA

7. MaTtepmanbl Ha ocHoBe YHT (npuBeaute He MeHee OBYX MPMMEpOB MaTepuanos, oOLLyto
XapakTepUCTUKY UX CBOMCTB M obnacten npuMeHeHus)

8. Yctponctea Ha ocHoBe YHT: guogbl m gucnnen (npuvBeguTe CXEMy W onuwunTte obLimin
NPUHUMN nx paboThbl)

9. YcTtponcTtea Ha ocHoBe YHT: nonesble TPaH3UCTOPbl U UCTOYHUKU PEHTIEHOBCKOIO U3NyyYyeHus
(NnpBeanTe cxemy u onuLINTE OBLLMA NPUHUMN UX paboTbl)

KoHTponbHasa pa6oTta Ne3

Bpemsi BbinonHennsa — 50 muH. OguH KM copepxuT OBa BoOMpoca W3 MepedvHst Huxe.
Heob6xoanmo npenctaBntb pasBEPHYTLIN OTBET HA BOMPOC, HAapucoBaTb HEOOXOAUMbIE CXEMbI U T.A4.

1. MeToabl cuHTe3a rpadeHa (npuBeaguTe He MeHee TPEX MPUMEPOB)

2. Matepuanbl Ha ocHoBe rpadeHa (no Bawemy BoiGopy, He MeHee AByx npumepos. Npusegute
OCHOBHbI€ XapaKTepUCTMKM MaTepuranos 1 06nactm npumMeHeHns )

3. Xumun4yeckoe ocaxxgeHne n3 pacTBoOpoB Kak MeTo[ CMHTe3a NMEHOK: OCHOBHbIE CTaann
npouecca, npeMMyLiecTBa U HegocTaTku metoaa

4. TexHonorus JlaHrmiopa-bnogxeTT: npuHUMN MeTo4a, pasHOBMAHOCTM M 06nacTn NpMMeHeHUs
NAEHOK

5. CpaBHeHMe Bo3MOXHOCTEN MeTogoB MJ13 1 MarHETPOHHOrO pacnbifieHnst (CpaBHUTESbHbIN
aHanus B Buae tabnuupl)

6. MeToabl cMHTE3a TPEXMEPHBLIX HAHOCTPYKTYPUPOBaHHbLIX MaTepuanos (NpueeguTe NpuMepsl
He MeHee TPEX MeToA0B, ONULLNTE UX CYLLHOCTb Y1 BO3MOXXHOCTHW)

OnuncaHne TexHonormm nposeneHunA
KOHTpOJ‘IbHaFl pa60Ta nposoauTCcA B NMMCbMEHHOM BUAeE, ONNUTENbHOCTb KOHTpOJ'IbHOIZ pa60TbI
YKa3aHa B COOTBETCTBYHOLLEM pa3gene, nepedyeHb TeM ANnA NoAroTtoBkM CTyaeHTamMm U3BECTEH 3apaHee.

TpeboBaHUA K BbINONHEHWNIO 3a4aHMIA (MNK LWIKanbl Y KPUTEPUM OLIEHMBAHUSA)

MakcumanbHbI 6ann — 5.

bann «5» craBuTCA Npu BbINONHEHMM Bcex 3agaHun KUM, npeactaBneHun pasBEpHYTOro u
NpaBuUbHOro OTBETA, COMPOBOXOAAEMOro HeobGXoAMMbIMU UNNIOCTPALMSMU U CXeMamu, OTBETaMU Ha
Kaxkablin pa3gen sonpoca.

bann «4» cTtaBuTCA nNpu BbINONHEHUMM OT 60% paboTbl M Bbille, MMEKTCA OTAENbHbIE
HETOYHOCTU, He rpydble ownbKu.

bann «3» ctaButcs npu BbinonHeHun ot 40 go 59% paboTbl, UMEKTCA HETOYHOCTW, OTBETHI
HenomnHble, OTCYTCTBYIOT HEKOTOPbIE YacTh OTBETA.

Bann «2» ctaBuTCS NpyM OTCYTCTBUM OTBETA/HEMOSIHOM OTBETE U HE y4YUTbiBaeTCs B OGannbHO-
PENTUHITOBOW CUCTEME.

MepeyeHb TeM ANA 06CYyXAEHUA — KPYrnbiA cTON

Kpyrnbin cton Ne1. «MuUkpo- u HaHO3NeKTPpoOMexaHM4Yeckne cucteMbl. HaHomexaHU3mbI U
HaHoycTpoucTBa»

1. 3akoHbl nponopunoHanbHon MuHuaTiopmsaumn. Yucna Kowwn, dpyna, Pypbe, PenHonbaca,
Bebepa

2. Mukpo- n HaHoTpmbonorus

3. Npobriembl HAHOMEXaHUKN U U3HOC MEXAHU3MOB



. DneKkTpocTaTU4ecKkne U MarHUTHbIE aKTHaTopbI

. Mbe3oanekTpuyeckme, TENNOBbIE N TMAPaABNNYECKME aKTOATOPbI
. CeHcopHble HOMC

. TexHonoruun npounssogctesa HOMC n MOMC

. MonekynsipHble akTioaTopbl

. OCHOBHbIE TeHOEHUMM 1 nepcnekTuebl passutus HOMC

©O©oo~NO OB

Kpyrnbin cton Ne2. Kpyrnbin cton «YrnepogHble HaHOMaTepuanbi»
. ObLwas xapakTepucTuika yrnepoHblx matepuanos. Knaccudukaums n pasHoBUAHOCTU
. ®ynnepeHbl. CTPYKTYpa 1 OCHOBHbIE MeTOAbl CUHTE3a. HaHOMyKOBULbI
. ®ynneput. dynnepuabl. PynnepeHcogepaline matepumansl
. YrnepogHble HaHOTpyOku. CTpyKTypa 1 onandeckne cCBonCTea. YrnepogHble HaHOBOMOKHA
. MeToabl CUHTE3a yrnepoaHbIX HAHOTPYBOK
. MaTepunanbl Ha ocHoBe YHT (HaHoGymara, asporenu, NNéHkM 1 NokpbITus, «nec» YHT (B ToM
uncne Vantablack) n gp.)
7. Yctponcta Ha ocHoBe YHT. MpuHumnbl paboTol
8. lpadheH: cTpykTypa, AedeKkTbl 1 husnyeckne cBoncTea
9. MeTofbl cMHTE3a M XapakTepusaumm rpadeHa n ero aHanoros. Xumuga rpaceHa
10. MaTtepuanbl Ha OCHOBE rpadpeHa 1 ero aHanoros
11. YcTponcTBa Ha oCcHoBe rpadeHa
12. HaHoanmasbl 1 HAHOMNEHKN
13. TepmopacLlumpeHHbIn rpadouT. MNMuponutndecknin rpacout. MNeHorpadut
14. HaHOKOMNO3UTLI HA OCHOBE Yrrepoaa

DU WNPEF

Kpyrnbin cton Ne3. Kpyrnbin cton «HaHomaTtepuanbl B 311IeKTPOHUKE»

Kpyrnbin cTon Ha ocHOBe MaTepuana kHurmn: YannbeirvH K0, A. HaHoTexHONOormn B anekTpoHuke /
KO. A. YannbirnH. — Mockea : TexHocdepa, 2015. — 479 c.

OnuncaHve TexHonornm npoBeaeHus

Kpyrnble cTonbl rotoBATCS B (opmaTe BbICTYNNEHUA NO OTAENbHbIM Bonpocam (c
MCMoNb30BaHMEM Npe3eHTauMin M UNMACTPAaTUBHOrO MaTepuana) U obCyXaeHust nNpu ydacTum Bcex
NPUCYTCTBYHOLLUX.

3awuTa nabopaTtopHbix paboT

OdopmneHne w© npeacTaBneHMe  pes3ynbTaToB  BbIMOSMHEHHbIX  nabopaTopHbix  paboT
OCYLLECTBISAETCA B COOTBETCTBMM C TpeboBaHNSIMU, NPUBEAEHHbIX B y4eOHO-MeToaN4YeCcKkoM nocobmm no
npakTukymy. 3awmrta nabopaTopHor paboTbl NpoBoauTCA B npouecce 6ecenbl co cTyaeHTom. B Havane
NpoBepsIETCS MPaBUITbHOCTb OchopMIieHns paboThbl, (POPMYNMPOBaHMSA BbIBOAOB. 3aTeM MpoMCXoauT
ONpoC, BKMHOYAKOLWMNIA BOMNPOCblI O XOA4E BbINOMHEHUSI PaboThl, MOMYYEHHbIX pe3ynbTaTax, a Takke
KOHTPOJbHbIE BOMPOChHI K KaXXaon paboTe.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHass aTTecTauuss no AUCUMNIMHE OCYLLEeCTBMSAETCA C MOMOLLbI CeayoLmx
OLIEHOYHbIX CPEACTB:

CobecedosaHue no bunemam K 3a4emy

lMepedeHb BONPOCOB K 3a4eTy M nopsiaok popmmnposanns KUM

. HynbemepHble HaHocTpyKTypbl. CNocobbl NonyyYeHs 1 NpUMEHeHne.

. OgHOMepHble HaHOCTPYKTYpbl. MaTepuansl Ha X OCHOBE, CNOCOBLI NONYyYEHUS.
. TyBynsapHble HAHOCTPYKTYpbI. YrrepogHble U HeyrnepoaHble HaHOTPYOKK.

. IBymMepHble HaHOCTPYKTYpbl. OCHOBHbIE METOAbI CUHTE3a.

. MpadheH: cBoncTtBa, cnocobbl NONyYEHNs1 U NEPCNEKTUBLI MPUMEHEHUS.

. HaHomaTtepuanbl 4nsa poToHMKN.

. HaHoCTpyKTypmrpOBaHHbIE MHOITOCITIONHBIE MaTepuansl.

. HaHOCTpyKTYpHbIE 3alMTHBLIE TEPMO- N KOPPO3MOHHOCTONKME NMOKPBLITUS.

ONO S WN -



9. 3OnekTpoxumuyeckme cnocobbl NONYYEHUs HAHOKPUCTANINYECKMX MOKPbITUA U OBBEMHbIX
mMaTepuanos.

10. KBaHTOBbIE HAHOCTPYKTYpPbI (TOYKK, NPOBOMOKU, AMbl). CNocobbl Nony4veHust.
11. MNpuUMeHeHMe KBaHTOBbIX HAHOCTPYKTYP.

12. NopuncTble HaHOMaTepuarbl: METOAbl CMHTE3a U 06M1acTu NPUMEHEHMS.

13. MaTtepuanbl ans nponssoacTea MmeMbpaH.

14. PasynopsiaioyeHHble TBEpPAOTENbHbIE CTPYKTYPbI.

15. MaTtepuanbl Ans 3anMcu u XxpaHeHust MHdopmMaumn.

16. OTOHHbIE KpUCTanbl: CNOcoObl NOMy4YEHWS, CBOMCTBA U NPUMEHEHME.

17. HaHOKOMNO3UTI.

18. HaHokepamuka.

19. Martepumanbl ansgs MOMC n HOMC.

20. Mukpo- n HaHoTpubonorus. lNpeobpasoBaHne aHeprumn.

21. HaHoanekTpoHuka. CoBpeMEHHbIe TPAH3UCTOPbI.

22. HaHocucTembl ons guarHocTukm saboneBaHui.

23. KOHCTPYKUNOHHBbIE HAHOMaTepuansl ANg MeanUMHbBI.

24. buonornyeckne HaHOCTPYKTypbl. BuommmeTuka.

25. HaHodapmakonorus, HaHoMaTepuarnbl Kak nekapcTBa MU Kak HOCUTENW NeKapcT..
26. Npeobpa3oBaHne COMHEYHOW SHEPINN, TOMINBHBIE SUYENKN.

27. HaHomatepuarnbl C CEHCOPHbIMU M KaTanuTU4YeCKMMM CBOMCTBaMM.

Kaxabin KUM cogepxuT 2 Bonpoca U3 pasHbiX pasgenos NporpaMmmbl.

OnwncaHne TexHonornv NpoBeaeHns
Ha nogroTtoBky nucbMeHHoro oteeTa Ha Bonpocbkl KUM (Ha nuctax otBeToB) Aaétca 60 MUHYT,
nocre 3Toro NPoBoAMTCH YCTHasa beceaa.

TpeboBaHUA K BbINONHEHMIO 3a4aHUN, LLKanbl U KPUTEPUM OLEHUBAHUSA

[nsa oueHmBaHMA pe3ynbTaTtoB 00y4eHUs Ha 3a4eTe UCNOoNb3YTCA CneayrLlne nokasartenu:
BnageHve TeopeTU4eCcKMMM OCHOBaMM ANCUUNANHBI, CNOCOBHOCTb MMMOCTPMPOBAaTL OTBET NpUMeEpamu,
dakTamu, JaHHbIMW HayYHbIX NCCNegoBaHNI.

[nsa oueHmMBaHUA pesynbTaToB 0OydYeHNsa Ha 3a4eTe UCMOMb3YEeTCH — 3a4TEHO, HE 3a4YTEHO

CooTHoLeHMe nokasaTenemn, KpUTepmes U LKanbl OLeHNBaHNSA pe3ynbTaToB 00yYeHus.

Kputepuun oueHuBaHna KomneTeHunm Llkana oueHok
Obyuyarowutica enadeem noHAMUUHbBIM annapamoM meopemud4eckumMu 0CHo8aMu 3aumeHo
QucyunIuHbl, crnocobeH unnncmpuposame omeem npumepamu, hakmamu.
Obyuyarowutica deMoHcmpupyem ompbi8OYHbIE, thpacMeHMapHbIe 3HaHUS, He 3aumeHo
donyckaem 2pybbie owubku




