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IIporpamma yuebnoit ancummmasl «OCHOBBI HAHOTEXHOJIOIW. TEOPUS U
METOJBI IIOJYYEHHSI HAHOMATEPHAJIOB» cocraBiena Ha ocHoe I'OC BIIO o
HanpapicHuto noarotoBkn  03.03.02 Ouskka, yTBep/KIEHHOrO MPHKa3oM MHHHCTEpCTBa
obpasosanus u Hayku JIHP «04» anpens 2016 r. Ne284 u «ITono:xenus o6 opraHu3anuy yaeOHOro
nponecca B 00pa30OBATCIbHBIX OpPraHH3alMAX BBICIIET0 TPOGECCHOHATBHOIO O0OpPA30BAHHT
Houenkoii Hapoanoii PecnyOmmkiy, yTBepxaéHHOro mpukasoM MuHHCTepcTBa 0Gpa3oBaHHS H
Haykd JIHP «30» oxTs0pst 2015 r. Ne750.

Pa3zpaboTuux:

1

H. @.-M. H., mpodeccop kadeaps TeopeTHYECKOi Worp
w e SRy @ -
(H3HKH H HAHOTEXHOIOI Il Yl - I A. T'". Munocnascknii

{ |
i ;

Nt
[Iporpamma yueGHOIT AHCLUILTIHHBL YTBEpIKIeHa Ha 3acelaHuH Ka(eIpsl TeOPETHYECKOil
(hH3UKH U HAHOTEXHOJIOTHII

ITpotoxkon Ne 8 or" 12 " aexadps 2016r.

3aB. kadeapoii TeopeTHYECKOIT A 7 / ’

(H3HKH H HAHOTEXHOIOTHIl Z/ 77 B.H. Baproxun
- L, p

IIporparma y4eSHOiT AMCIIHITHEBI 0100peHa YIeGHO-NMETOHIeCKoil KOMHCCHEI busnko-
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IIpeacenarens yueOHO-MeTOAMYECKOH

KOMHCCHH (paKkyibpTeTa B.H. Kotenko



1. Ob6aacTb NpUMeHEHUSI U MECTO IMCUMILIMHBI B y4eOHOM mpoiiecce:

Vuebnas mucimmuimaa «OCHOBBI HAHOTEXHOJIOTHMU. TEOPUS U METO/1bI
[TOJIYYEHUA HAHOMATEPUAJIOB » sBAstOTCS 4YacThi0O OCHOBHOM 00Opa3oBaTEIbHOM
nporpamMmsbl B cootBeTcTBUU ¢ ['OC no HanpaBnenuto noaroroBku 03.03.02 « DU3UKA».

Cocrout U3 AByX cojepkareabHbiXx MoayJiei: 1 «Hanorexnomorumy, 2 «Co3nanue u

MIpUMEHEHNEe HaHOMaTepHaioB». OCHOBBIBAETCS Ha 0a3e AUCIUIUIMH: « AHATUTUYECKAS T€OMETPHS
U nuHeiHas anreopa. Teopus rpynm», «MaTemaTudeckuid aHamu3y, «OO0Ias 1 SKCIIepuMeHTaIbHas
¢buzuka», «Kpucrannodusuka, TeOpHs U METO/IbI CTPYKTYPHOIO aHANIN3a», «MeTobl
MaTeMaTUu4eCcKOu (PU3UKMm».

2. HopmaTuBHBIE CCBUIKH (npU He0OX00umMocmu)

3. CTpyKTypa IMCUMILIUHBI

*3a0unas hopma
00yueHus Ha basze

ouHast opma
o0ydeHus Ha 6a3ze

XapakTrepucTuka yuyeOHOW JUCHUTUINHBI CI1IO BIIO
COO IO COO | (yckop. | (yckop
(yckop.) ) )

OO6pa3oBarenbHbIN YPOBEHB: .
Axanemudeckuii 6akanasp

HampasiieHne noaroToBku 03.03.02 « DU3HKA»»

[Tpodwib

KonngecTBo conepkaTenbHbIX MOLYyJIEH

(Tem) 2(8)

JucruminHa 6a30BoH / BApHATUBHON YacTH
00pa3oBaTeNbHON POrpaMmal '

IIpodeccuonanbublii 610k, BapnaTuBnas
4acThb

DopMbl KOHTPOJIA 3aueT, KypcoBasi paboTa ¥ MOAYJIHHBIA KOHTPOIIb

oudHas popma *3aounasn popma
oOydeHus Ha 6aze 00yuenus Ha baze
[TokaszaTenu *CTIO CIIO BIIO
COO COO | (yckop. | (yckop.
(yckop.) ) )
KonuuecTBo 3aueTHBIX eMHUL (KPEIUTOB) 4
KonunuecTBo yacos 144
I'ox moAroToBKHU 3
Cemectp 6
KonungecTBo yacos
- JIEKIIUOHHBIX 16
- IPAKTUYECKUX, CEMUHAPCKUX 34
- 1a00paTOPHBIX
- CaMOCTOSITEIbHON PabOThI 94
B T.4. MHJIMBUIYaJIbHOE 3aJaHIE
HenenpHoe KOJIMYECTBO YacoB, T.4. 3
ayAMTOPHBIX 3

COO — cpennee obiee 0Opa3oBaHue

CIIO — cpennee nmpodeccrnoHaIbHOE 00pa3oBaHUE
BIIO — BrIcmiee nmpodeccuoHabHOE 00pa3oBaHue
1- B coorBercTBUU ¢ OOII (0OCHOBHOI 00pa30BATEIHHON MPOTPAMMONA)




4. Onucanue TUCIHUIIINHLI
ean n 3agaun

Henviro u 3a0auamu MpernoaBaHus y4ueOHOMH UCIUILINHEI «OCHOBBI
HAHOTEXHOJIOTUM.TEOPUS U METOJIbI TTOJIVUEHMA HAHOMATEPUAJIOB»
ABIsIeTCS (opMUpOBaHUE 3HAHUN M YMEHHUH CTyAeHTa B 00JaCTH COBPEMEHHBIX METOJIOB, CPEJICTB,
TEXHOJIOTHI CO3/1aHMsI HOBBIX HAHOTIOPOIIIKOBBIX MAaTEPHAJIOB.

TpeGoBanuss K pe3yJabTaTaM OCBOeHUS] JMCHUIUIMHBI: [lpomecc H3y4YeHHs IUCIHUILTHHBI
HampaBlieH Ha (OPMUPOBAHUE AIIEMEHTOB CIEAYIOMUX KoMreTeHuil B cootBeTcTBru ¢ ['OC BIIO
0 JTAHHOMY HAIPAaBJICHHUIO TIOJTOTOBKH (TIPOPIITIO):

00meKyJabTypHble kKomnereHmun (OK):

— CIIOCOOHOCTh  HCIIOJIB30BaTh  OCHOBBI  (minocodpckux  3HaHWA 11 (OPMHPOBAHUS
MupoBo33pendeckoi nosunuu (OK-1);

— CIMOCOOHOCTH K caMoOpranu3aiuu u camooopazoBanuio (OK-7).

oomenpogeccuonanabubie komnerenun (OI1K):

—  CIIOCOOHOCTH UCTIOJIb30BATh B npodeccuoHaTbHOM JIeSITeTbHOCTH 0azoBbIC
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKIIIOUas 3HAHUS O MpeaMeTe U 00BeKTaX M3Y4YeHHs, MEeTOAax
UCCIICIOBAaHMS, COBPEMEHHBIX KOHLEHIHSX, IOCTIDKEHHSX W OTPAaHMYCHHMSX eCTECTBEHHBIX
HayK (Tmpexzae Bcero GU3uKH, XUMHH, OMOJIOTHH, SKOJIOTHH, HayK o 3emie u yenoseke) (OITK-
1);

— CIOCOOHOCTH HCIIONIb30BaTh 0a30Bble TeOpeTHYECKHEe 3HAHMUS (YHIaMEHTAIbHBIX pa3esioB
oOmielt 1 TeopeTuyeckor (GU3MKH s pereHus npodeccruoHanbHbIx 3anau (OI1K-3);

— CIOCOOHOCTH peliaTh CTaHAapTHBIE 3a7aud MpPOodEeCCHOHANbHON AEATEeIHbHOCTH HAa OCHOBE
UHPOPMALMOHHOW W OubIMorpaduyeckoil KyJabTypbl C NpPUMEHEHHEM WH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH M C YYETOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOMN
6e3onacuoctu (OIIK-6);

npodeccuonanbHbie komnerenun (I1K):
HAYYHO-MCCJIeJ0BATEIbCKASI U MPOEKTHAS 1eATeJbHOCTh:

— CIOCOOHOCTH MPOBOJUTH HAYYHBIE MCCIEAOBAHUS B U30PaHHOI 00JIaCTH SKCIEPUMEHTATBHBIX
U (W) TEeopeTHUECKUX (HU3MUECKUX HCCIICOBAHHMMA C TIOMOIIBID COBPEMEHHOW MPUOOPHOMH
0a3bl (B TOM YHCIIE€ CIOKHOTO (PU3MUECKOr0 000PYyI0BaHMS) U MHPOPMAIIMOHHBIX TEXHOJIOTHUI
C YYETOM OTE€UYECTBEHHOI'0 U 3apyoexxHoro omnbiTa (I11K-2);

HAY4YHO-WHHOBAI[MOHHAS /IeSITeIbHOCTh:

— CIOCOOHOCTHh NMPHUMEHSATh Ha MPAaKTHKE NMPO(EeCcCHOHATbHBIC 3HAHHUS M YMEHUS, MOJy4YeHHBIC

IpH 0OCBOCHMH NMPOGUIbHBIX (hr3udeckux aucuumuivH ([TK-4).

B pesysabTare nzydeHus y4eOHOM JUCHHMILIMHBI CTYJCHT JA0JIZKEH:

3Hamb: OCHOBHBIC TIOHATHA, KIAacCU(UKAIMIO M CBOHCTBA IHCIEPCHBIX CHCTEM; BO3MOXXHOCTHU
CaMOOpraHW3alliy  BEUIECTBA;  CTPYKTYpPbl  JUCIEPCHBIX  CUCTEM; METOABl  IOJY4YEHHS
HAHOMOPOIIKOB; BJIMSHUE pa3Mepa 4YacTUI] Ha (U3UKO-XMMUYECKHE U OMOJIOTMYECKHE CBOMCTBA
HAHOIIOPOLIKOB

yMmemp: BBHIOpATh PEXUM IIOJIyYEHHS HAHOIOPOILIKOB KOHKPETHBIX MaTEpUalIOB; BBIOPATh METO]
OIpECIICHUs] XapaKTEPUCTUK HAHOIOPOIIKOB; OLIEHUTh TOYHOCTD MOJyYE€HHBIX PE3YJIbTaTOB
BJIaJIETh: HABBIKAMH BBIOOpAa PEKUMOB TMOJYYCHHS HAHOIOPOIIKOB KOHKPETHBIX MAaTepHaJOB;
BbIOOpa METO/IOB OIpPENEIEHUs] XapaKTePUCTUK HAHOMOPOIIKOB; OLIEHKHM TOYHOCTH IOJIyYEHHbIX
pe3yabTaToOB



5. Coaep:xaHue THCHHMILIHHBI U (JOPMBI OPraHU3ALNMM YYeOHOTO Mporecca

HopsakoBblii Kpartkoe conep:xaHue TeMbl
HOMeEp H TeMa

Cooeporcamenwvuvtit modyns 1 «Hanomexunonozuuy

Tema 1. IIpenmer u 3amauun Kypca. [lapaaurmMbl HOBBIX TEXHOJIOTHIA
Tema 2. ®opmMbI cCaMOOpPraHU3alUK BEIIECTBA

Tema 3. ®u3MKa U XUMUS IOBEPXHOCTH.

Tema 4. ®pakraibl

Cooeporcamenvuvtit.  mooyne 2 «Co30anue u  npumeHeHue

Hanomamepuanoe)
Tema 5. Mertoas! 110JIy4eHUs] HAHOIIOPOIIKOB

Tema 6. [TonydyeHne HaHOMOPOIIKOB JUOKCUAA IUPKOHHUS
Tema 7. KoHconuaanuys HaHOMOPOIIKOB

Tema 8. Oco0eHHOCTH KepaMUUECKUX MaTepuajioB

Kypc mucrmmmasl «OCHOBBI HAHOTEXHOJIOT M. TEOPUSI U METO/IbI [TOJTYUYEHU S
HAHOMATEPUAIJIOB» npenycmarpuBaeT cieayomue (popMbl OpraHu3anuu yueOHOro
npouecca:

1. nexkumu;

2. IpaKTUYECKUE 3aHATHS;

3. camocrosTenbHas paboTa CTyAeHTA.

4. kypcoBas pabora.

Ilo mucTouyHuKy mepenauv U BOCHPUATHS y4eOHOH MH(OpPMAIMM HCIONb3YIOTCS CIOBECHBIE
(mexmust, Oecena), HardsAHble  (MJUTIOCTPALUS, IEMOHCTpAIMs), TpakTHUecKue (YIpaKHEHHUs)
METOJIBI.

[To xapakrepy Mo3HaBaTEIbHON NESATEIBHOCTH CTYAEHTOB HCIIOJB3YIOTCS OOBSICHUTEIBHO-
WIITIOCTPATUBHBIE M PENPOLYKTHUBHBIE METO/IbI, IPOOJIEMHOE MIPENOIaBaHNEe, YACTUYHO-TIOMCKOBBIH
Y UCCIIEI0BATEIBCKUN METOIBI.

B 3aBHCHMOCTH OT OCHOBHOM AMIAKTUYECKOW LENH U 33[1a4 UCIOJIb3YIOTCS METOABI YCTHOIO
M3JI0KEHUSI 3HAHUM, 3aKperieHne y4eOHOro MarepHaia, CaMOCTOATENbHOM paboThl CTYAEHTOB IO
OCMBICIICHHIO U YCBOEHHUIO HOBOI'O Marepuana, paboThl 1O MPUMEHEHHWIO 3HAHUM Ha MPAaKTUKE U
BbIpaOOTKE YMEHUI U HaBBIKOB, IPOBEPKU U OLICHKH 3HAHUI, YMEHUN 1 HAaBBIKOB.

Hcnonb3yrores cienyronye MeToAbl KOHTPOJIS:

1. yCTHBIM KOHTPOJIb (3KCIPECC-OMPOC HA JTEKIHUSAX);
2. IpoBEepKa CaMOCTOSATENbHBIX padoT;

3. 3amMTa KypcoBOi paboTHI;

4. UTOTrOBBIN TECT MO BOMPOCAM K 3a4ETYy.



TemaTndeckuii mian

Coaep:xarejbHblii MOaYJIb 1 «HaHoTeXHOI0THI)

KoanuyecTBO 4acos

3aouHas popma

Ha 0a3e cpeHero Ha (0a3e BbICIIETO
npodeccuoHAIBLHOI0 npodeccuoHaILHOT0
o0pa3zoBaHusi o0pa3oBaHusi

Ounas popma Ha 0a3e o0LIero cpeaHero
oOpa3oBaHus

BT. B T.4. B T.4. B T.4.

=

HasBanus
coJep:KaTeIbHbIX
MoJyJieil U TeM

BCCTO
BCETO
BCETO
r
BCCTO

JIEKIIAU
r

MPaKTHYECKHE
nabopaTropHbIe
paboTacamMoCTOSITEabHAS
paboTanHIUBUAYyaTbHAS
JICKITUU
HPaKTHYECKHE
nabopaTOpHbIC
[paboTacamMoCTOsTEIbHAS
paboTanHIUBH Ty AJTbHAS
JEKIMH
MPaKTHYECKHE
1200PATODHEIE
[paboTacaMoCTOSTEIbHAS
paboTanHIUBU Yy aTbHAS
JICKITUU
HPaKTHYECKHE
[paboTacamMoCTOSTEIbHAS

Tema 1.

[Ipenmer u 3agaun Kypca.
ITapagurMer HOBBIX
TEXHOJIOTUI

17 2 4

—
—

Tema 2. 2
®opmbl  camoopranuzanuu | 18 4 12
BEIIECTBA

Tema 3. 2
dusrka U XUMus 18 4 12
ITOBEPXHOCTHL.

Tema 4. 19 2 5 12
@pakraibl

Hmozo no
cooeprcamenbHomy 72 8 | 17 47
mooynio 1

paboTanHIUBUIyaTbHAS




CouepmaTe.Hbelﬁ MOAYJIb 2 « Co30anue u RPpUMEHEHUEe RAHOMAMEPUNLI06))>

Ha3zBanus
coJepKaTeJbHbIX
MOIYJIel U TeM

KoanyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e 001Iero cpeaHero
oOpa3oBaHus

Ha 0a3e cpeHero
npo¢eccHOHATLHOI0
oOpa3zoBaHusi

Ha 0a3e BBICIIET0

npo¢eccHOHATBHOI0

o0pa3oBanusi

BCEToO

B T.4.

B T.4.

JIEKIAN
MPAKTUYCCKHE
nabopatopHbIe

paboTacaMOCTOSTENbHAS

paboTanHIUBHUAyaTbHAS

BCETO
JICKIIUN
MPAKTUYCCKHE
nabopaTropHbIe
paboTacaMOCTOsITEIbHAS

paboTauHIMBH Ty JTbHAS

BCECro

B T.4.

B T.4.

JICKITUU
MPAKTUYCCKHE
1a00DaATOPHEIS

r r
paboTacaMOoCTOsATEIbHAS

paboTanHIUBHU Iy aTbHAS

BCEIo

JICKIIUN
MPAKTUYCCKHE
paboTacaMOCTOsITEIbHAS

paboTanHIUBHUIyaTbHAS

Tema 5.
MeTtonasnl
HaHOIIOPOIIIKOB

MOJIy4CHUA

17

—_
—_

Tema 6.

ITonyuenue
HaHOIIOPOILKOB TUOKCHA
LUPKOHUS

18

12

Tema 7.
Konconmunmanus
HAHOIIOPOIIIKOB

18

12

Tema 8.
OcobenHoctu
KepaMUYeCKUX
MAaTEPUAJIOB

19

12

Hmozo no
cooeprrcamenbHoOMy
Mooy 2

72

47




Bcezo no modynio

144 | 16 | 34 |

| 94




7. Tembl IpaKTHYECKUX 3AHATHI

MeTo/1 TpOCBEUNBAIOIIEH JIEKTPOHHON MUKPOCKOIIUU

HccnenoBanus HaHoMaTepHUaaioB METOOM IMPOCBEUMBAIOIIEH 3JIEKTPOHHOW MUKPOCKOITUH
Merton onpeaeneHust yaeiabHoH moBepxHOCTH yacTuil bBOT

Meron nonyuenuss UK-criektpoB

Ananu3 HaHonopomkoB metoaom JITA uJICK

OrmpesienieHre XapakTEPUCTHK MIIOTHOCTH HAHOTIOPOIIIKOB

AHaJIN3 MOBEPXHOCTU U3JI0MOB MeTog0M POC

[TonmyuyeHue TOHKUX YTOJIbHBIX MJIEHOK TEPMUYECKON METOI0M
OO06opyaoBaHKE W METO/T JICKTPOHHOTO TTapaMarHUTHOTO PE30HaHCca
UccnenoBanus MexaHUYECKUX CBOMCTB KEPAMUKHU
JlnnaToMeTpuyecKuii METOT MCCIIEIOBAHMS TIJIOTHOCTH HAHOIIOPOIIIKOB
Meroa UMIIETaHCHON CIIEKTPOCKOITNU

[TorpemHoCTH METOI0B UCCIIEIOBAHUS HAHOMATEPHUAJIOB
UccnenoBanust oNTHUECKUX CBOMCTB HAHOTIOPOIIIKOB

Pannannonnas 6€301macHOCTh JJISI PEHTTCHOBCKUX METOJIOB

8. Tembl KypcoBbIX padoT:

1.Meronp! uciapeHUsI—KOHAEHCAIUM IS [TOJIy4E€HHsI HAHOMAaTEepHalloB

2.DneKTpUYEeCKH B3phIB TPOBOIHUKOB JUISI [TOJYyYSHHUs HAHOMAaTEepHaIoB

3. Bakyym—cyOnmumanoHHass TEXHOJIOTHS IS ITOTy4YeHHs. HAHOMAaTepHaloB

4.Cnioco06 mosyyeHHs HAHOMATEepHUaJoOB IyTeM KOHTPOJIMPYEMOW KpUCTAJUIM3ALUU U3
aMOp(HOTO COCTOSIHUS

5.Metoa ocaxkaeHus A1 OJTyYeHHsl HAHOMaTepHalloB

6.305b—TeabHBIA METOJ 1JISl IOJTYyYEHUs] HAHOMATEPHUaIoB

7.MeToa 371eKTpOOCaXAeHUS IS MTOJTy4eHHsI HAaHOMaTepHalioB

8. MeTo/1bl MEXaHUUECKOT0 U3MEIbUYEHHUS IS [T0JIy4€HNs HAHOMATEpHaIOB

9. MexaHOXMMHUYECKHH cr1oco0 NMOoIydeHns HAHOMaTepHUasoB.

10. KaBUTalMOHHO-TUAPOAMHAMUYECKUNH U BUOpAIIMOHHBIN  CITOCOOBI  TOJTyYeHHS
HaHOMAaTepHaJoB

11. Crioco0 nosty4eHus HAaHOMAaTePUaIOB yIapHOI BOJHOM.

12. I3menpyeHne yabTPa3ByKOM U JIETOHAI[MOHHBIA CHHTE3 Kak CHOCOOBI IOJTyYeHHs
HaHOMAaTEepHaJIOB

13.Meron pacmblIeHHss CTPYyM pacilaBa JKUAKOCTbIO MM Ta3oM Uil  [OJy4YeHHs
HaHOMAaTEepHaJIOB

14. ®opMupoBaHNE HAHOCTPYKTYP CIIOCOOOM 3aKaJIKU U3 XKUJIKOTO

15. cocTOsIHUS WM CHMHHUHTOBAHUEM.

9. CamocrosiTesibHas pabora

CamocTosTenpHas pabota cTyneHtoB 1o kypcy «OCHOBBI HAHOTEXHOJIOI M. TEOPUSI
N METOAbI TIOJIYYEHMA HAHOMATEPHUAJIOB » mnpemycmarpuBaer: pa3pabOTKu
TEOPETUYECKUX OCHOB TMPOCIYIIAHHOTO JEKIMOHHOTO MaTepuana; W3y4eHHE OTIENIbHBIX TEM
WIK BOIIPOCOB, KOTOPBbIE MNPEAYCMOTPEHBI JUIsl CaMOCTOSATENbHOM pPAa0OTHI; MOJATOTOBKY K
MPAKTUUECKUM 3aHATUAM U HalHMCaHWe KypcoBOM pabOThl; MOJITOTOBKY K MOIYJILHOMY
KOHTPOJIIO.

Tembl 111 caMOCTOSAITEILHOM PadoOThHI:

Hctopus pa3BUTHS HAHOTEXHOJIOTHIA

KBaHTOBBIE SIMBI

ATOMHBIA qU3aiiH

MonekynsipHbI€ 371€MEHThI

biiok-cononmepsl
Jenapumepsl

LA W



10. KoHTpoJsbHBbIe BONPOCHI K MPOMEKYTOYHOM aTTeCTAllUH

Wbk W=

Hanonayka, HaHOMaTepuainsl, HaHOTeXHOIOruu. HaHopa3sMepHbIe CHCTEMBI.
CocTosiHuE U IEPCIEKTUBbI Pa3BUTHS UCCIIEI0OBAaHUI HAHOMATEpUAJIOB B MUPE
Knacrepusie HaHOcucTeMBbl. Kiaccugukaus KiacTepos.

Hucniepcusie cuctemsl. Kimtaccudukanms

TepMoarHaMuKa MOBEPXHOCTHBIX SBJICHUH.

IToBepxHOCTHAsI SHEPIUs U HATSKCHUE.

dusnueckas ¥ XMMUYECKas afacopOLust

@paxransl. OCHOBHBIC TIOHATHS U KIaCCUDUKAIIHSL.

XapakTepucTHKa (PpaKTaIbHBIX MaTEPUAIOB

11. KoHTpoOJIbHBIE BONIPOCHI K 3a4€Ty

1.

HaHOHaYKa, HaHOMATCPpUAJIbl, HAHOTCXHOJIOTHUH. HaHOpaBMepHLIC CHUCTCMBEI.

CocrosHue u MCPCIICKTUBLI PA3BUTUSA I/ICCJ'IG,I[OBaHI/Iﬁ HaHOMATCPpHUaAJIOB B MUPC

2. Knactepusie HaHocucTeMbl. Kitaccudukanus KIacTepos.

3. Hucnepcusie cuctemsl. Kinaccuduxarms

4. TepmoarHaMKKa NOBEPXHOCTHBIX sABJICHUN. [loBepXHOCTHAsA dHEpPrus 1
HaTsKEHUE.

S. duznyeckast 1 XUMHUECKast aIcCOpOLUs

6. OcHoBHBIE TOHATHUSA U KIaccudukaiys. XapakTepucTuka (ppakTaibHBIX
MaTepuasoB

7. CuHTE3 HaHOMIOPOLIKOB. METOo ] TEpMUUYECKOTO Pa3IOKEHHUS.

8. CuHTE3 HAaHOMOPOIIKOB. METO/T COBMECTUMOTO OCAXKICHUS

9. Brnusinue ¢pusndeckux moyieil Ha Mpoiecc MoayuyeHus: HAHOMOPOIIIKOB.
10. MexaHu3Mbl POCTa HAHOYACTHIL TUOKCH]Ia IUPKOHUS

1. KoMmakTupoBaHre HAaHOTIOPOIIKOB B YCIOBUSIX BBICOKOTO THPOCTATUYECKOTO
JTaBJICHHUS.

12. Cnekanue HaHonopomkoB. [Iporeccsl aerpamamuu

13. dusnueckre CBOMCTBA HAHOKEPAMUKH.

14. HaHoTexHOn0rnn B 371€KTPOXUMHUYECKMX HCTOYHUKAX TOKa

12. Kpurepum oueHuBanust

CoriacHO MOJYJILHOMY TPHUHIIMIY OpraHu3aldd Y4eOHOro Tpolecca COJep:KaHHe
mucrumnael «OCHOBBI HAHOTEXHOJIOTUN.TEOPUS U METO/IbI TIOJIYUEHUA
HAHOMATEPUAJIOB» Bxmtoyaer B ce0si aBa 3a4€THBIX MOIYJsS. MOAyidb COCTOUT W3
TCOPECTUYICCKOTO MaTC€pHrajia U MPAKTHYCCKUX 3a/la4, BBIIIOJHCHUC KOTOPBIX Tpe6yeT OBJIaACHUA
Teopuel B yKa3aHHOM B MOAYJIe 00bEME.

OneHka 3HaHUM CTyJaeHTOB TmpoBoauTcs 1o 100-0amipHOM 1IKalie Mo

CHEAYIOIINM KPUTEPUSIM:

3ayéTHble MOAYIH Dopma KOHTPOJISA BaJuisl
ConepsxarenbHbIit MOAYIH | CamocrositenpHas pabora 25
ConepxarenbHbli MOAYIb 2 CamocTosiTenbHast paboTa 25
Kypcogas pabora 50
OO6mwit UTOT K 3a4eTy 100

K nepBoMy npomexyTOYHOMY MOAYJIBHOMY KOHTPOJI CTYAEHT UMEET BO3MOXKHOCTh
NOJMy4YuTh 25 OamioB, pemUB MNPAKTUYECKHE  YHPAKHEHUsS, TNPEAJIOKEHHbIE IS
CaMOCTOSITENTbHOM PabOTHI.

Ko BTOpOMY mpOMEKYyTOUHOMY MOIYJIBHOMY KOHTPOJIO CTYJEHT MMEET BO3MOXKHOCTb
MONy4uTh 25 0aloB, peUmMB MPaKTUYECKHE  YOPAXKHEHHUS, NPEUIOKECHHBIE IS
CaMOCTOSITENILHOU pabOThI.

3a 3ammTy KypCcOBOM pabOThl CTYACHT HMMEET BO3MOXXHOCTH MOIyduTh S50 Oasios.
OcHOBO¥ AJ1s OJTy4€HHUs! BHICOKON OLIEHKH Ha 3aueTe SIBJSETCS YPOBEHb OBJIA/IEHUS CTYIEHTAMU



matepuana kypca «OCHOBbI HAHOTEXHOJIOI' M. TEOPYS U METO/IbI TIOJTYYEHU S
HAHOMATEPHAJIOBy», npenycMOTpeHHOro Y4eOHBbIM IUIAHOM HAaIpaBlIeHHUsS MOATOTOBKU
03.03.02 dusuxka.

(Pa3zpabatbiBaroTcs U yTBepK1atoTcs kadenpoit Ha ocHoBe [lonoxkenus

JlonHY)
Ouenxa no 100- Ouenia 1io
OLTHHOI N
e IIo TOCYJAPCTBEHHOM LIKAIe
HIKaJIe (3Kx3aMeH, Omnpenesienne
roTopast ECTS | midxpepernmpoBanHbiii
ACUCTBYET B 3a4eT. 324€T)
JlonHY )
90-100 OTJIMYHO — OTJIMYHOE BHINIOJIHEHHE C
«Ormano» (5)
A HE3HAYMTEIbHBIM KOJIHY€CTBOM
(3a4TeH0) .
HeTOYHOCTel
8089 XO0pOLIO — B L[EJIOM IPABHJIBHO
B «Xoporo» (4) BBINOJTHEHHAs1 padoTa ¢
(3auTeHo) HE3HAYUTEJIHLHBIM KOJIMYECTBOM
omuook (10 10%)
75-79 XO0pOLIO — B L[EJIOM IPABHJIBHO
C BBINOJTHEHHAs1 padoTa ¢
He3HAYMTEIbHBIM KOJIHY€eCTBOM
omuook (10 15%)
70-74 «YIOBJIETBOPUTEILHO» | YA0BJIETBOPHUTEIHLHO — HEIJIOXO0, HO CO
D (K)] 3HAYMTETbHBIM KOJHYE€CTBOM
(3auTeHo) HEJI0CTATKOB
60-69 J0CTATOYHO — BHINOJIHEHUE
E YIOBJIETBOPSiIET MUHUMAJIbHbIE
KpUTEepUMn
3559 «HeynoB1eTBOPUTEIHLHO
HEY/10BJIETBOPUTEIbHO — HA/I0
» € BO3MOKHOCTBIO
FX N nopadoTaTh HajJ TeM, KaK NOJy4UTh
rosToprion MOJIOKUTETbHYI0 OLIEHK
(2) (He 3a4TEHO) y Y
0-34 HEYI0BJICTBOPHUTEIBHO - €
F «HeyoB/IETBOPUTEIHLHO | BO3MOKHOCTHIO OBTOPHOI ¢1a4M NPHU
»2) (He3a4TeHo) YCJI0BHH 00513aTeJIbHOT0 HA00pa
JAOMOJHUTEIbHBIX 02JUI0B

13. MaTepuajibHO-TeXHHYECKOe o0ecrneuyeHrue yueOHOro npomecca

Hns

MIPOBEICHUS
«KomMnprotepHsii

JICEKIINO
KJIaccey»

HHBIX H

Ha  Tpymmy,

MyJIbTUMEAUUHBIM TipoekTopoM U [I19BM (10 mir).

14. PexoMeH0BaHHAs JUTepaTypa

Ocnosnasn

MPaKTHYECKHX
o0opyaoBaHHas

aynutopust 304
JIOCKOH,

UCIIOJIB3YETCS
MHTEPaKTUBHOU

1. I'yces A.Ml. Hanomarepuansl, HaHOCTPYKTYpbl, HAHOTE€XHOJOTHH. — M.: Pusmariur,

2005.

2. Ilyn Y. u Oysuc ®@. Hanorexnonoruu. — M.: Texnocdepa, 2005
3. T'onosun IO. U. BBenenue B HaHOTEXHUKY. - M.: MammHoctpoenue, 2007.
/lononnumenvhasn

1.

Paryna A.B,,

Ckopoxon B.B. KonconunupoBaHHbIe

marepuainsl. — K.: HaykoBa gymka, 2007.

HAaHOCTPYKTYpPHbIE



Pabouast mporpamma paccMOTpeHa ¥ IepeyTBEpKIeHA Ha 3aceaHnu Kadeapsl ¢ N3MEHESHUSIMU
(6e3 m3amenennii) Ha 2017 rox. IIpoTokoi 3acemanus Kadeaps
Ne oT

3aB. kadempoit
Pabouas mporpamma paccMOTpeHa U IepeyTBepKIeHa Ha 3aceJaHiH Kadeaphl ¢ N3MEHEHUSIMH
(6e3 m3amenennii) Ha 2018/2019 roa. [Ipotokon 3acenanus kapeaps No oT
3aB. kadenpoit
Pabouvas mporpamma paccMOTpeHa U MepeyTBepKIeHa Ha 3aceJaHiH Kadeaphl ¢ N3MEHEHUSIMH

(6e3 u3menenuit) Ha 2019/2020 roa. [Iporokon 3aceqanust kadeapst No  oT

3aB. kadenpoit




PaGouas IporpamMma pacCMOTpCHa H IICPEVTBCPIRIICHA HA 3accIaHHuH Ka})e:[pfﬂ C H3MCHCHHAMH
= = - AN A7 ANFD
(0e3 uzmenenuii) Ha 2018/2019 roa. [IpoToko:n 3aceaanus kadeapsi Noe 7 o1 A A, ,3?,¢ I

>/
3aB. kadenpoii . “f,//—ﬁ
/

PaGouas nporpamma pacCMOTpPEHa U NepeyTBepKACHa Ha 3aceJanuy KadeIphl ¢ H3MEHEHUAMH
(6e3 u3menenuii) Ha 2019/2020 roa. Ilpotoko: 3acenanns kadeaps: Ne oT

3aB. kadeapoii
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