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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heab (umesm) ocBOEHUS NUCHUUIUIMHBI: OOY4YEHHME CTYACHTOB OCHOBaM (DM3MKM HHU3KOpPa3MEpPHBIX
CTPYKTYp M HAHOTEXHOJIOI'MH, BKJIIOYAIOIIUM COBOKYINHOCTb 3HAaHMM 00 OCOOEHHOCTAX CTPOECHUS U
MOBE/ICHUS BEIlleCTBA B HAHOMETPOBOM pPa3MEPHOM MacliiTabe, MpPUHLHUIAX CO3/aHHsS HaHOOOBEKTOB;
¢dbopmupoBaHre OOIIMX MPEICTABICHUH O CTPOCHHMH HAHOKPUCTAJUIMYECKHX M aMOpP(HBIX BEIIECTB, O
BO3MOXKHOCTSIX HAHOTEXHUKU M €€ POJIHM B HEJJAIEKOM OyIyIIeMm.

3agaum: (opMupoBaHHE IEIOCTHOTO 3HAHUS JAWCHUIUIMHBI B CBS3M C KBAaHTOBOHW (hH3HMKOM,
(bu3nyecKuM MaTepuaioBeIeHUEM, XUMHUEI;

pa3BUTHE NIPAKTUYECKUX HABBIKOB B IIPUMECHEHUU ITOJTYYEHHBIX TEOPETUYECKUX 3HAHUN K PELICHUIO
KOHKPETHBIX 33/1a4; 00y4yeHUe METOAaM U MPAKTUUYECKUM MIpHeMaM UCCIIeI0BaHUSI HAHOCTPYKTYP.

2 MecTo UCHUILIMHBI B CTPYKTYype 00pa3oBaTe/ibHON MPOrpaMMbl

JlucuumuiiHa OTHOCHUTCS K JUCHMIUIMHAM (MOZYJSIM) MO BBIOOpPY BapHaTUBHOW uacTu Onoka |
«JlucuumivHbl (MOYIIN)»

[IpepexBusuthl  gucuumuindbel:  b.1.5.18 Memoovr  mamemamuueckou  ¢usuxu, b5.1.5.22
Tepmoounamuxa, cmamucmuyeckas ¢usuka u Qusuveckas «kunemuxa, b.1.B.O/.9 Cnexmpvi u
9/1eKMPOHHbBIE CMPYKMYPbL AMOMO8 U MONIEK)]l

[TocTpekBU3UTHI AUCUUILIHNHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX PE3YJIbTAaTOB O6y‘ICHI/I${

[Tnanupyemsble pe3yabTaThl 00yueHHs 110 JMCLATUIMHE, XapaKTePU3YIOlHe DOPMUPYEMBIE KOMIETEHIH
sTansl GOPMUPOBAHNS KOMIIETEHITUH

3HaTh: OIIK-1 ciocoGHOCTBIO K

OCHOBBI MaTEeMAaTHUKH U €CTECTBEHHBIX HAYK OBJIAJICHUIO Oa30BBIMU

YMmern: 3HaHUSAMH B 00J1aCTH

[TpumensTh 0a30BbIe 3HAHUSI MATEMAaTHKH U €CTECTBEHHBIX HayK B MaTEeMaTUKHU U €CTECTBEHHBIX

y4eOHOM IesITeIbHOCTH HayK, UX UCIIOJIb30BaHUIO B

Baaners: npodeccuoHanbHOM

Hcnonp3oBaTh 6a30BBIC 3HAHMS MAaTEMATHKH U €CTECTBEHHBIX HAYK B NesATeNbHOCTH

po(eCcCHOHATIBLHOM JIeITEIBHOCTH

3HaTh: ITK-1 criocoGHOCTHIO

IIPUHLIMIIBI IBMKEHUS U B3aUMOJIEHCTBUS MOJIEKYI MOHHUMAaTh MPUHLUIIBI PAOOTHI

Ymersn: Y METOJIbI DKCIUTyaTaluu

[TpuMeHsATH TeOpeTHYECKHE 3HAHUS 10 (PU3UKE TBEPIOTO TENa, a TAKXKe COBPEMEHHOMN

KBaHTOBOU JIEKTPOHUKH IS 00bACHEHUS paOOThI paJUO3JIEKTPOHHOM U | paAHOAIEKTPOHHON U

OIITHYECKOH anmapaTypbl MUKPOMETPOBOT'O MaciTada ONTHUYECKOM anmaparypsl 1

Baaners: o0opynoBaHus

PaboTathb ¢ paiModIeKTPOHHOI U ONITHYECKOI anmapaTypoit u

o0opynoBaHueM, coOJt01ast TEXHUKY O€30IaCHOCTH

4 CTpyKTYypa U collepKaHue TUCHUIINHBI
4.1 CTpyKTypa THCUHHILIMHBI

OO01mast TpyA0€MKOCTh JUCHUTUIINHBI COCTABISET 3 3a4eTHRIX equHUIIBI (108 akageMu4ecKix 4acoB).
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TpyrnoeMKoCTb,

Bun pabotht aKaJIeMUYECKHUX YacOB
7 cemecTp BCETO

O01ast TPY10€MKOCTH 108 108
KonTakTHas padora: 52,25 52,25
Jlexmum (JI) 18 18
ITpaktuyeckue 3anstus (I13) 34 34
[TpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTe/ibHas1 padoTa: 55,75 55,75
- 8bINOJIHEHUE UHOUBUOYATbHO20 MEopHecKko2o 3adanus (UT3); 20 20

- camocmosmenvHoe uzyyerue pazoenos (0030p HaHOMeXHOLO2Ull U 20 20
HU3ZKOPA3ZMEPHBIX cucmem, ucnoavbzyemvix 6 BKP);

- CAMON0020MosKa (Npopabomka u NOBMopeHuUe IeKYUOHHO20 MAMepuand u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM, 15,75 15,75
- N0020MOBKA K PYOEIHCHOMY KOHMPOJIIO

Buja uTOroBoro KOHTpoJIs 3a4er

Paznensl AUCHUIUINHBI, U3y4aCMBIC B 7 CEMCCTPC

KosmgectBo yacoB
Ne ayJIuTOpHAast
paszena HaunmenoBanue pasnenoB BCEro pabora BHEay/.
T 113 | JIp paboTta
1 BBenenue; HaHOUACTUIIBI B PA3JIMYHBIX CpeAax 24 4 8 12
2. OcoOenHoCTH (DU3HUECKUX U XUMUYECKHUX CBOMCTB |24 4 8 12
HU3KOPa3MEPHBIX CTPYKTYP.
3 Hanomarepuainsl, IpUpOIHbIE U CHHTE3UPOBaHHbIE; |28 4 8 16
HAaHOTEXHOJIOTHH.
4 O6utact 1 IpoOIeMBI TPUMEHEHUS: 32 6 | 10 16
HaHORJIEKTPOHHKA, «MOJIEKYJIIPHBIC MAILTMHbBI
OMOHAaHOTEXHOJIOTUH.
Hroro: 108 18 | 34 56

4.2 ConepxxaHue pa3/iesioB AU CHUILIHHBI

Nel Bpegenue; HaHo4yacTHLIBI B pa3siu4HbIX cpexax  CoBpeMeHHBIE TPEICTABIECHUS O
HAHOPa3MEPHBIX OOBEKTaX, YCIOBHSIX MX CYIIECTBOBaHMS; METOJbl MOJTYYEHHUS M XpaHEHHs HAHOYACTHIL.
Komnnonansie pacTBOpBI, SMYIbCUU, MULIEIUIHI.

Ne2 OcoOeHHocTH (U3NYECKHX M XHMHYECKMX CBOWCTB  HH3KOPa3MEPHBIX CTPYKTYP.
Krnaccudukanusa HaHouacTuly; pasMepHble 3pPexThl. 3aBUCUMOCTH (U3HUECKUX CBOMCTB HaHOMAaTEpUAJIOB
OT UX pa3MepoB. MeTonbl HCCIeI0BaHUS MATEPHATIOB C MUKPO U HAHOCTPYKTYpoi. MeTannoopranndeckue
kapkacel MOF

Ne3 HanomartepuaJibl, NPHPOJHbIC H CHHTE3UPOBAHHbIC, HAHOTEXHOJIOTHH

[Ipuponnbie HaHowacTuibl. CnocoObl CHHTE3TUPOBAHMS HAHOMATEPHAIOB; TMPOOJIEMBI U
JOCTUKEHUS.

Ne4 Ob6nactu m npodJiieMbl NPUMEHEHHMS:  HAHOJIEKTPOHHKA, «MOJEKYJISpHble MALIUHbD)
OMOHAHOTEXHOJIOTHH.

Tonkne mneHku. IloBepXHOCTHO-akTHBHBIE BeniecTBa. Munemsipasle cucteMbl. [lnenku
Jlearmiopa-brnomxkert. Leonutsl. @yHnaMeHTaIbHBIE TTPEeNbl MUHUATIOpU3auuu. Jlutorpagus. OcCHOBHBIE
KOMIIOHEHTBI MUKpocxeM. Jlornueckne u 3anomuHaronme ssueiiku. CBsi3H, COEMHEHUS, Nepeiada JaHHbIX.



Cucrembl JONTOBpEMEHHOW mamsaTH. HaHosnmekTpoHWka Ha «HaAHOTpyOkax». KBaHTOBBIE yCTpoOiCTBa.
HanouHcTpyMeHTBI 1t MEKpOOHOIoTu U MeaunuHbl. HanotexHomorun, paccmarpuBaeMbie B BKP

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Koiu-Bo
Ne 3ansaTus Tema
paszzerna 4acoB
1,2 1 Vcropus ¥ npo0OiieMbl pa3BUTHS HAHOTEXHOJIOTHIA 8
3-5 2 Ckanupyromas 3oH10Bass Mukpockonus (C3M). Ckanupyromas 4
TYHHETIbHAsI MUKPOCKOIHUS. ATOMHO-CHIJIOBAsI MUKPOCKOTIHS.
ABTonoHHas MuKpockomus (AVM). MeTonbl  3JIEKTPOHHOMN
MHUKPOCKOIIHH.

CHeKkTpoCKONMMYECKHE METOAbl. SAepHBIi MarHUTHBIA PE30HAHC

(AAMP). PentrenoBckasi CHEKTPOCKOIIHSI. 4
6-9 3 8
Oynepensl.  Yraeponubie HaHoTpyOku (YHT). Cuntes YHT
3akoHOMepHOCTH pocTa Heoprannueckux HT.
6-8 4 4
MeToapl OocakIeHUS IUIGHOK. XUMHYECKHE METOAbl CHHTE3a 4
MUTEIUISIPHBIX CUCTEM. broMuMmeTunka.
OyHKIMOHATIBHBIX HAHOMaTepuanbl. HaHoMexaHU3Mbl U HAaHO-
ycrpoiicTBa. MemOpanbl. Me30mOpHUCTHIN TUOKCH KPEMHHUSI. 2
Wroro: 34

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHue TUCIUIIINHBI

5.1 OcHoBHas IuTepaTypa

1. EnuceeB, A.A. ®ynkuuoHanbHble HaHOMarepuansl / A.A. EmuceeB, A.B. Jlykamwmn. - M. :
@mmariur, 2010. - 454 c. - ISBN 978-5-9221-1120-1 ; To xe [Dnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68876 (28.03.2015).

2. Mapkos, B.®. Matepuainsl COBpeMEHHON 3JIEKTPOHUKH : ydeOHoe nocobue / B.®. Mapkos, X.H.
Myxamenssnos, JIL.H. MackaeBa ; MuHuctepctBo oOpazoBaHust M Hayku Poccuiickoit ®Penepanum,
VYpaneckuii Qenepanbhpiii  yHuBepcutrer uMeHu neporo Ilpesunenta Poccum b. H. Enpumnba. -
ExatepunOypr : U3znatenscTBo Ypanbsckoro yHuBepcutera, 2014. - 272 c. : cxem., ui. - ISBN 978-5-7996-
1186-6 ; To e [Dmexrponusiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=275825
(28.03.2015).

3. Hanorexnonoruu. Y napuseiii BBomHbIN Kype [Tekcr] : yuebnoe nocodbue / P. X. Maptun-Ilanbma,
A. Jlaxtakus; nep. ¢ anri.: E. I'. 3abnoukoi, A. B. 3a6nonkoro.- 2-e u3f. - Jonronpyausiit : MHTeIeKT,
2017. - 208 c. : wi. - bubmuorp. B konte 1. - ISBN 978-5-91559-238-3.

5.2 lonojHUTEIbHAA JIUTEPATYpPa

4. Huxutun B.C. Texnonoruun 6yaymero /B.C. Hukutun.-Mocksa : PUL[ «Texunocdepan, 2010.-
264.- ISBN  978-5-94836-256-4 To  xe [DNeKTpOHHBIN  pecypc|.-peXuM  JOCTyma:
http://biblioclub.ru/index.php?page=book&id=89015

5.3 llepuoanyeckue U31aHUA

1. «Ycnexu ¢pusnyeckux Hayk»; 2016

2.KypHai 3KCIepUMEHTAIBHOM U TEOPEeTHUECKO (PU3HKU: KypHAIL.-M.:
AxkanemusnatueHTp «Hayka» PAH 2016

3. ®usuka TBeporo Tena: xxypHai.- CII16 2016

4 KBanTtoBas annektponuka: xypHait.- M.: ATEHTCTBO «Pocneuats», 2017.



5.0nTHKa ¥ CIEKTPOCKOMHS . )KypHAIL.- — M.: AkagemusaatiieHTp «Hayka» PAH 2017
6. Kypnan pusnueckoit Xumuu : )xypHailr.- M.: AkagemusnatieHTp «Hayka» PAH 2017

5.4 UnTepHeT-pecypcesbl

http://mipt.ru/ Caiit MOCKOBCKOTO (PM3MKO-TEXHUYECKOTO HHCTUTYTA

http://www.msu.ru Caiit MOCKOBCKOT0 TOCyIapcTBEHHOTO yHUBepcuTeTa M. M.B.JlomoHOCOBa
http://www.edu.ru/ denepanbHblii mopran «Poccuiickoe 00pa3oBaHUE»

http://www.orenport.ru/  PeruonasnbHbI# mopTai 00pa3oBaTeabHOro coodinectBa OpeHOYPKbsI
http://fepo.i-exam.ru/ denepanbHbIi 9K3aMeH B chepe mpodheccHoHaILHOr0 00pa3oBaHus
http://i-exam.ru/node/ Enunblii nopTran MHTEpHET TeCTUPOBaHuUs B cepe oOpa3zoBaHus

http://training.i-exam.ru/  MHTepHeT - TpeHaxkepsl B chepe 0Opa3oBaHus
https://www.lektorium.tv/mooc - «Jlektopuym»,

http://biblioclub.ru/ - 9BC YuuBepcureTckas OHOIHOTEKA OHIAH
http://www.physbook.ru/ - anekTpoHHbIe Y4eOHUKH M KYPHAIIBI TI0 (PH3HKE.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(OPMANUOHHBIX TEXHOJIOT U

1. Omneparmonnas cucrema Windows (B pamkax mnwuiensuonHoro coriamienust OVS-ES obecnieuen
BeCh KoMIbIOTEpHbIN napk OI'Y).
2. [Taker wHacrompHbix mnpuaokenuii Microsoft Office (Word, Excel, PowerPoint) (B pamkax

munensnonHoro coriamenns OVS-ES obecneuen Bech kommbroTepHblii mapk OI'Y) i moAaroToBku
TEKCTOBBIX JOKYMEHTOB, 00pa0OTKH IKCIIEPUMEHTANIBHBIX PE3YJIbTATOB U IEMOHCTPALIMM MTPE3CHTALUH.

3. Springer [DnekTpoHHBIH pecypc] : 0aza MaHHBIX HAYYHBIX KHUT, >KYPHAJIOB, CIPAaBOYHBIX
marepuanoB / kommaHus Springer Customer Service Center GmbH . — Pexum pocryna
https://link.springer.com/, B nokansHo# cetn OI'Y.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIIMHBI

Jleknuu mpoBOAATCSA B ayAUTOPHUM, OCHAILIEHHOW MYJIBTUMEAUNHBIMUA CPENACTBAMHU COIPOBOXKIACHUS
3aHATUN (KOMIIBIOTEP, MpoekTop). Ha KOMIbIOTEp MOJDKHBI OBITH YCTAHOBJICHBI MPOTPAMMHBIE CPEJICTBA,
IIEpEUYUCIICHHBIE B 11. 5.5.
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