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IHEPEYEHB BOITPOCOB

1. KBAHTOBASI MEXAHUKA

. 1IpyHIMI HEONIPENETIEHHOCTH.

[IpuHuun cyneprno3uiuu.

HucTeie, cMeIaHHBIE U 3aITyTaHHBIE COCTOSIHUSI.

BonnoBas ¢pyHKIUS U MaTpula MIOTHOCTH.

VYpasnenue Ipeaunrepa.

OO61ue cBoicTBa rapMOHUYECKOTO OCIIILISATOpA.

. TynnenbHsbI# 3 dexT.

JIBM>KeHHE B LICHTPAJIbHO-CUMMETPUYHOM I10JIE.

Cnun.

0. IlpuHUUI TOXKAECTBEHHOCTH OJMHAKOBBIX YACTHII.

ATOM U neprouyYecKas cuctema 3JeMeHToB MeHneneena.

12. Cratuctuyeckue pacnpenenenus Oepmu-Jlupaka u bose-DitHITeHa.
13. Bo3ze-koHACHCAIUS U CBEPXTEKYUECTh.

14. KBanToBaHue 3JI€KTPOMAarHUTHOTO MOJIS.

15. BzaumojeiicTBHE KBAaHTOBBIX CUCTEM C KJIACCUUECKUM OKPYKEHUEM.
16. KBaHTOBBII KOMIIbIOTEP M KBAHTOBBIE BBIYUCIICHUS.

BOoo~NoOR~WONE

[
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2. PU3UKA KOHAEHCUPOBAHHOI'O COCTOsIHUSA

CuMmmeTpus U CTPYKTypa KpUCTaJLIOB.

OOGparHas peieTka.

VYpasuenue llpenunrepa B nepuoIn4eckoM MOTEHLIHAIE.
broxoBckast BosiHOBast GyHKIHS.

DHEpPreTUYeCKre 30HBI.

Knaccugukaius KpucTauioB Ha METaJUIbl, HOTYIPOBOJIHUKU U JUIEKTPUKH C TOYKHU
3pEHMs 30HHOU TEOPHH.

7. Hocutenu 3apsna B NOJIYNPOBOJHMKAX M MeTalylaX, MOJENb Ta3a CBOOOJHBIX M
HE3aBUCHMBIX DJIEKTPOHOB.

8. Kunernueckue mporecchl B 3JIEKTPOHHOM Ta3e.

9. IlnazmeHHBIE KOJIEOAHUS U TIA3MOHBI.

10. Ckun-3¢pdexr.

11. KBaHTOBBI 3J1€KTPOHHBIN Ta3.

12. Dueprus u noBepxHocTh PepMmu.

13. DddexTuBHAs Macca HOCHUTENEH 3apsa.

14. JIpipKu - HOCUTENN 3aps/a B BaJICHTHOM 30HE MOJIYTTPOBOIHUKOB.
15. KoneOaHusi KpUCTAIUIMUECKOHN pEHIETKU U (POHOHBI.

16. TemnoeMKOCTb pelIeTKH.

17. TemoBoe pacilIMpeHHE U TEIIONPOBOAHOCTD.

18. JlokanpHoe moJje U AUINEKTpUUYECcKasi IPOHUIIAEMOCTb.

19. MexaHU3MBI MOJIIPH3YEMOCTH KPHUCTAILIOB.

20. Onrtuyeckue CBOWCTBAa MOHHBIX KPUCTAJIIOB.

21. TlapamarHeTHKH W HaMarHETHKH.

22. deppoMarHeTUKH U aHTU(EPPOMATrHETHKH.

23. KoHremnmusa kBa3n4acTuil.

24. da3oBble Epexo/bl U AATBHUMA MOPSAIOK.

25. Kiaccuveckre v KBAaHTOBBIC JKUIKOCTH.

26. CsepxmpoBoauMocTh u 3 dekT MeliccHepa.

27. Caepxmnpoomnuuku | u Il pona.

28. Teopus I'mn36ypra-Jlannay.

29. TemyoBble U paAHallMOHHBIC TOYSUHBIE Te(DEKTHI B KPUCTAIIAX.
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30. Mexanu3mbl 1uddy3un.
3. PUBUKA HAHOCUCTEM

Kpucrannodusuka HaHOCHCTEM.

HaHoCTpyKTYypBbI B METOIbI UX CHMMETPUHHOTO OMHCAHMS.

KBanToBbIie pazmMepHbie 3G (HEKThI, MaCIITAOMPOBAHHE.

DHEepreTUYEeCKHi CIEKTP JIEKTPOHOB B KBAHTOBO-PAa3MEPHBIX CTPYKTYpax: KBaH  TOBBIE

TOYKH, SIMbI, HUTH, CBEPXPEIIECTKH.

5. Pacnpenenenue u TpaHCHIOPT HOCHUTENEH 3apsAaa B KBAHTOBO-PAa3MEPHBIX CTPYK  Typax.

6. KsanToBbIif a3p ekt Xomna.

7. Onruyeckue CBOWCTBA KBAHTOBO-Pa3MEPHBIX CTPYKTYP.

8. MarnutHble  CBOHCTBAa  HAHOCJIOEBBIX  KOMIIO3UIMH ¥ (hpakTaabHO-KIACTEPHBIX
CTPYKTYP.

9. @wuswuKa MpoIECcCcOB MEPEHOCA B HEYOPSATOUEHHBIX CUCTEMAX.

10. KoomnepaTuBHO-CHHEpreTHUYeCKME IPOLIECChl  IIepeHoca SHepruM U 3apsAloB B

KOH/ICHCHPOBAHHBIX CPE/IaXx.

PonbRE

4. XUMHUA HAHOCUCTEM

dusnyeckas XUMHs TIOBEPXHOCTH TBEPJIOTO Tela.

DHepreTryeckas CTPYKTypa HOBEPXHOCTH.

TepmonnHaMuKa MOBEPXHOCTH.

Kunerndeckre mpouecchl Ha MOBEPXHOCTU: aAcopOlms, AecopOuus, CcMadyuBaHHE,
3ap0nmmeo6pa303aHHe

5. ®usnyeckas XUMHUS HAHOCTPYKTYPUPOBAHHBIX MATEPUAIIOB.

6. Mansie aHcaMOIN MOJIEKYJI, MEKMOJICKYIISIPHBIC B3aUMOICHCTBHSL.

7. Pa3mepHbIe U pYHKIHMOHATBbHBIC CBONCTBA HAHOYACTHIL.
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TepMoauHaMUKa U KHHETHKA MeK(a3HBIX TPAHHULI.

. KnacrepoobpazoBanue.
10. Munemnoobpa3oBaHue.
11. ITonumepusauus. Matpuusslii cuaTe3. CaMoopraHu3anus.
12. Hanomarepuanbl: 30JHM, TeNH, CYCIIEH3WW, KOJUIOWAHBIE pPAacTBOPBL, MaTPUYHO-
U30JIMPOBaHHbIE KJIACTEPHBIE CBEPXCTPYKTYPHI, (PyisiepeHsl U QpyiiepeHono100Hble MaTepHallbl,
yIJepOAHbIE HAHOTPYOKH, MOJIMMEPHI, CBEPXPEIIETKH.
13. Mopaenu 31eKTPOIpOBOIHOCTH, TEIUIONPOBOAHOCTH U MEXAaHUYECKUX CBOMCTB HAHOCHUCTEM.
14, CBsa3p Mexay (U3MKO-XMMHUYECKOW MPUPOJONM U CHEHUAIbHBIMM  CBOWCTBaMU
HaHOMAaTepHaJioB: OMOCOBMECTUMOCTb, CEIEKTUBHOCTh, SHEPIOEMKOCTh, ITAMSTh.
15. Hanoxumuueckue KOMIIOHEHTBI: KaTaau3aTOpPbl U COPOEHTHI.

5. MATEPUAJIOBEJIEHUE HAHOCUCTEM

OcHOBBI KpUCTAIIIO()U3UKN HAHOMATEPHAJIOB.

DU3HKO-XUMHUS IPOLECCOB CUHTE3a HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB.

MeToabl NoTy4eHUs] HAHOMATEPHUAIIOB.

CuHTE3 HaHOAUCIIEPCHBIX MAaTEPHUAIIOB.

CHHTE3 HAHOCTPYKTYPUPOBAHHBIX KOMITO3UTOB.

ATOMHO-MOJIEKYJIIPHBIE HAHOCIIOEBBIE TEXHOJIOTHH.

HaH030H10BBIH JTOKATBHBIN CHHTE3 U MOAH(UKAIIHSL.

CpoiicTBa HaHOMAaTepHaJOB: MeXaHMYECKHe, Teraopu3ndeckue, QU3NKO-XUMUYECKHE,
aneKTpo ¢bu3nyeckue, ONTUYECKHE.

9. Kpurepun BbpIOOpa M  COBMECTUMOCTH MAaTepHallOB:  KPUCTAJUIO-XUMHUYECKas U
TEPMOMEXAHNYECKAsT COBMECTUMOCT.

10. IlpumeHeHHMe HaHOMATEPUANOB: KOHCTPYKIMOHHBIE MaTepHajbl I MEXaHUYECKUX
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KOHCTPYKITUH, JJICKTPUYECKONM W ONTHYECKOH KOMMYTalui; (YHKIIMOHAILHO-aKTUBHBIC
MaTCpHraJIbl IJId SJICKTPOCTATUYCCKUX, IJICKTPOMAIrHUTHBIX, MbC303JICKTPUICCKUX, ONITHYCCKUX,
JNEKTPOONTUYECKUX U TEPMOAJIEKTPUYECKUX IpeoOpa3oBareneil 3HEpPruu, ABUKCHUS,
I/IH(I)OpMaLII/II/I; AIalITUBHBIC MaTCPHUAJIbI.

6. MIPOLECCBI HAHOTEXHOJIOI'MA

1. MeToapl HAHOCIOEBOIO CHHTE3a: ATOMHO-MOJIEKYJIIpHAs SIUTAKCUs, MOJEKYJspHas U
XUMHYecKass  cOopka, MOJIEKYJsIpHOE  HacjlauBaHue MeronoMm Jlenrmriopa-biomxerr,
NOJIMAaHUOHHAsL MOJIEKYJIsIpHasi cOOpKa, MaTPUYHBIN CUHTE3 OMOOPraHMYECKUX BEIIECTB.

2. Meronpl cuHTE3a HAHOCTPYKTYPHUPOBIAHHBIX MAaTEpPHAJOB: BAaKyyMHO-IUIa3MEHHBIA U
XUMHUYECKMH  cUHTE3  (yJuIepeHONoJOOHBIX  MaTepuasioB,  YIJIEPOAHBIX  HAHOTPYOOK,
MHOT'OCJIOMHBIX HAHOKOMIIO3UTOB.

3. 30ib-Te€Nb TEXHOJIOTHUH.

4. CuHTE3 NOIMMEPOB U MOJTMMEPHBIX KOMIIO3ULIMH.

5. Meronbl CBEpXJIOKAIbHOTO HAHECEHMs, YAAJNCHUs M MOIU(PHUIMPOBAHUS BEILECTBA:
KOPITYCKYJIAPHO-(DOTOHHBIE W DJEKTPOXUMHUYECKHE  HAHOTEXHOJIOTMH,  HAHO30H/IOBBIH
JIOKaJIbHBIN CUHTE3 U yJaJIeHUE BellecTBa, MOAU(DULIMPOBAaHHE TOBEPXHOCTH.

7. METOJbl HAHOJUAT'HOCTHUKH

1. Meronsl wW3MEpeHHS ¥ KOHTPOJsS HAHOPAa3MEPOB W KOHTPOJII HaHOKOJIHYECTB:
UHTEPPEPOMETPHS, SIUTUIICOMETPHS, PACTPOBas JSJICKTPOHHAS MHUKPOCKONHSA, CKaHUPYIOIIas
TYHHEJIbHAs ¥ aTOMHO-CHJIOBasi MUKPOCKOIIHS, BTOPHYHAS MOHHAsE Macc-criekrpomeTpusi, Oxe-
CIICKTPOCKOIIHA, OJCKTPOHHAA  CICKTPOCKONMA OJId XHMHYCCKOTO aHajliu3a, PCHTICHO-
CIEKTPAIbHBIA MUKPOAHAIN3, SJICKTPOHHBIA U SJIEPHBIA TapaMarHuTHBIN pe3onanc, UK-Dypbe
CIIKETPOCKOIHsI, XpoMarorpadusi, 31eKTpodopes.

2. Meronbl UCCIENOBaHHUS CTPYKTYPbI: PEHTICHOCTPYKTYPHBIA aHaiu3, MPOCBEUMBAIOIIAS
DIIEKTPOHHAsE MHKPOCKONMS, dJeKTpoHorpadus, audpaxmust OBICTPEIX W MEIJICHHBIX
AJIGKTPOHOB, MAJIOYTJIOBAst TU(pakius, oOpaTHoe paccesnue Pesepdopaa.

3. ATOMHO'3OHI[OBI)IC MCTO/Jbl aHAJIM3a IMOBEPXHOCTHU: KOHTAKTHBIC U 6CCKOHTaKTHI>I€ METOAHbI,
CBEPXJIOKAJIbHBIA KOHTPOJIb 3JICKTPUYECKUX M MArHUTHBIX II0JICH, W3MEPEHHE EMKOCTH W
KOHIICHTPAIIUU HOCHUTENIEH 3apsijia, aJre3MOHHBIX ITapaMeTPOB.

4. DJeKTpUYeCKHe METOJbI KOHTPOJS CBOWCTB HAHOCTPYKTYP: TOKOBas W EMKOCTHas
CIEKTPOCKOITHSI.

5. AKTHBHas MeTpHKa TMPOILECCOB CHHTE3a HAHOCTPYKTYPHUPOBAHHBIX MAaTEpUAIIOB H
HAHOCJIOEBBIX KOMITO3ULIHM.

6. MHuKpO- U HAHOAHATUTUYECKUE CHCTEMBI.

OCHOBHAA JIMTEPATYPA

1. Hanopa3mepHble  CTPYKTYypbl: Kilaccupukauus, (OpMHUpPOBaHME U  HUCCIEJOBaHHE
[DnexTponHEIA pecypc]: yueOGHoe mocobue / E.B. Bynsiruna [u ap.] — M.: CAMHC-ITPECC,
2006. — 80 c. — 3aru. ¢ skpana. — Pexxum mpoctymna: http://window.edu.ru

2. PeoxonkoB, J[.M. Hanomarepmanbel [DnekTpoHHBIH pecypc]: ydueOnoe mocodme / J[. WU.
Peokonkos, B. B. JIéeuna, O. JI. JBwmurypu. — 2-¢ m3a. — M. : BUHOM. JlaGopaTtopus
3HaHmi, 2010. — 365 c. — 3aru. ¢ skpana. — Pexxum nocryna: http://window.edu.ru

3. Mumenko C.B. Yrneponnsie HaHoMaTepuaisl. [Ipon3BoacTBo, cBoiicTBa, mpumenenne / C.B.
Mumienko, A.I'. Tkaues. — M.: Mammnoctpoenue, 2008. — 320 c.

2. TkaueB A.I'. Anmaparypa U MeTOJlbl CUHTE3a TBEpAOTEIbHBIX HAaHOCTPYKTYp / A.I'. Tkaues,
N.B. 3onotyxun. — M.: Mamunoctpoenue-1, 2007. 316 c.

3. l'omoun 1O0.U. Beenenue B Hanorexnonoruto / FO.W. T'onoBun. — M.: MammHocTpoeHue-1,
2003. - 112 c.
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4. PakoB D.I'. HanotpyOku u ¢ymnepensr: yuedHoe mocodue / D.1".PakoB. — M.: Jloroc, 2006. —
376 c.

5. Txkaues A.I'. IlpoMbInuieHHBIE TEXHOJOTMM MW WHHOBanuu. OOopyaoBaHuE IS
HAaHOMHAYCTPHUM M TEXHOJIOTHS €ro Hu3roToBieHHs : ydyeOHoe mocobue / A.I'.Tkaues,
N.H.Illy6un, A.1.IToros. — Tam60B : u3a-so 'OY BIIO TI'TY, 2010. — 132 c.

6. ®ymnepenst / JILH. Cunopos u ap. — M.: Dx3amen, 2005. — 688 c.

7. 3onoryxuH, U.B. HoBele HampaBineHus marepuanoBeacHus: Yued. mocoome BI'Y / N.B.
3onoryxuH, F0.E. Kanmunun, O.B. Crorueii. — Boponex: BI'Y, 2000. — 360 c.

8. HpsiukoB, [1.H. Yraepoaubeie HaHOTpYOKHU: cTapeHue, cBoricTBa, npuMmeHeHus / [1.H. J{psukos.
— M.: BUHOM. JlaGoparopus 3nanmii, 2006. — 293 c.

9. 3onoryxun, M.K. VYrnepomgueie HaHoTpyOkm u HanHoBosiokHa / WM.K. 3omoryxun, HO.E.
Kamunaun. — Boponex: BI'Y, 2006. — 228 c.

10. T'onoBun, FO.U. Beenenue B Hanotexuuky / }0.B. ['onoBun. — M.: Mammnoctpoenue, 2007.
—496 c.

11. Jlagnay JIA., JTudmmun E.M. Teoperndeckas duzuka / JLJ. Jlangay, E.M. Jludmumn. — M.:
®duzmaraur, 2001. T.3. — 315 c.

12. bnoxunnes /[.1. OcuoBbl kBanTOBOW Mexanuku / JI.W. bioxunnes. — M.: Jlansb, 2004. — 672
c.

13. Emorun I1.B., KpuBuenkor B.Jl. KBanToBas mexanuka / [1.B. Emorun, B.Jl. KpuBuenkos. —
M.: ®uzmaraur, 2001. — 304 c.

14. JlpsukoB. Yraepoanble HaHOTpyOku. CTpoeHue, cBoOWcCTBa, mpuMeHeHue - M., «buHom.
JlaGopaTtopust 3HaHui», 2006.

15. Y. Ilyn, ®.0Oysuc. Hanorexuonoruu - M., «Texnocdepa, 2004.
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NudopmannonHbie pecypebl

- "UznatensctBo Jlanb. DiaekTpoHHO-O0nOMHoTeunas cucrema" http://e.lanbook.com
- baza nmannbix umHpOpManmoHHON cucTeMbl "EnuMHOE OKHO AOCTyma K 0Opa3oBaTelbHBIM
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http://window.edu.ru

- DnekTpoHHO-0ubaHoTeuHas cuctema "Kuurad®ona"http://knigafund.ru
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