OCHOBHBIE TEMbBI U JIMTEPATYPA BcTynUTEIbHBIX JK3aMEHOB J1JIA
NOCTYNAKIIKUX B IOKTOPAHTYPY 10 rpynie 00pa3oBaTeibHbIX IPOrPaMM
I'OIl 108 HanomaTepuaJbl 1 HaHOTexHOI0rUN (OOpa3oBaTebHaAA
nporpamma HaHomaTepuajibl 1 HAHOTEXHOJIOTHH)

1. [TonsiTHE O HAHOMaTepuaiax.

2. NuppactpykTypa HaHOMHAYCTpUH B PK.

3. OcHoBHBIE 337]a41 pa3BUTHE HaHOTEeXHOJIOruu B PK.

4, Hcropuueckuii  acnmekr B~ 00JIaCTM  HCIIOJIb30BAaHUS
HAaHOMATEPUAIIOB.

5. [IpyHIMIIBI M NEPCHEKTUBBl  Pa3BUTHS HAHOTEXHOJIOTHA.
HaHouHaycTpusi, pplHOK HAHOIIPOAYKTOB.

6. MHBecTHIIMY B HAHOTEXHOJIOTHH.

7. OOmue mnpexacraBieHUss 00 YIVIEPOJHBIX HAHOCTPYKTypax
(yrmepoHble MOJIEKYJIBI, YIJIEPOJHBIE KIIACTEPHI, YTIEPOAHBIE HAHOTPYOKH)

8. VYrinepoansle HaHoMarepuainbl (OTKPBITUE, KiIacCU(pUKAIUSA H
NPUMEHEHUE YTIEPOIHBIX HAHOMATEPHUAIIOB).

9. [Ipupona yrnepomHon cBa3u. HoBble yrieponHsble CTPYKTYPHI.

YrnepoaHele KiacTepbl. Mansie yriiepoaHbIe KIACTEPHI.
10. Otkpoeitue Qymnepena Cg. Ctpykrypa (ymiepena Ce u ero

KpHUCTAJUIOB.

11. VYraeponubie HaHOTPYOKH. OJHOCTEHHBIE W MHOTOCTCHHBIC
HAaHOTPYOKHU.

12. CBoiicTBa yraepoaHbIX HAHOTPYOOK B 3aBUCHUMOCTH OT
XUPaJIbHOCTH.

13. I'paden — cTpykTypa, PU3HNKO-XMMHUYECKHE CBOMCTRBA.

14, @ynnepensl, QyIIIEPUTHI CTPYKTYpa U 0071aCTH MPUMEHEHHUS.

15. Knaccudukanus HaHoMaTepuaaoB O pa3MEPHOCTU (OJHO, ABY-

U TpEXMEpHbIE HAHOMATEPHAIIbl, XapaKTEPUCTUUECKUE Pa3MEPBL, TPUMEPHI).
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TemaTuka Occe
Knaccudukanys HaHOYACTHUI] 1 HAHOMATEPHUATIOB.
Wctopust CTaHOBIICHHS U Pa3BUTHUSI HAHOTEXHOJIOTHUN

MaTepI/IaHBI Ha OCHOBC HAHOCTPYKTYPHBIX 3JICMCHTOB

HepCHCKTI/IBLI HCIIOJIB30BaHUA HaAHOTCXHOJIOTHHA B QJICKTPOHUKE 141

ONTOANEKTPOHUKE
[IepcnieKTUBBI HCTIOJIB30BAHUSI HAHOTEXHOJIOTUY B MAIIMHOCTPOCHUH
OCHOBHBIE 3TaMnbl Pa3BUTHU HAHOTEXHOJIOTHI

[TonyueHue u CBOMCTBA YIIIEPOJHBIX HAHOTPYOOK

Pa3Butne Hanorexnosioruu B PK.

CxaHUpYIOILIHUE 30H/I0BbIE MUKPOCKOIIMM B HAHOTEXHOJIOTHUSIX.

DU3UKO-XHUMHUYECKHE CBOMCTBA HaHOMATCpHUaJIOB

HanoOenexTepaiH xoHe HaHOMAaTepUAIAPbIH KJIaCCU(PUKALUSICHI.
HaHOTeXHOIOTHUSHBIH KAJIBINTACY KOHE TaMy TapUXbl
HaHOKYPBITBIMIIBIK 27IEMEHTTEPTe HET13/IeNITeH MaTepraiiap

ONEeKTpOHMKAa MEH ONTOXJICKTPOHMKAJa  HAHOTEXHOJIOTHSIIAPIbI
MePCIEKTUBANIAPHI

Hanomarepuanmapapie GHU3HKAIIBIK )KOHE XUMHUSIIBIK KaCUETTEP1
MaivHa xacay/ia HaHOTEXHOJIOTHsIIapIbl KOJIJIaHY MEePCIIeKTUBAIAPHI
HaHOTEeXHOJIOTUSHBIH IaMYbIHBIH HET13T1 Ke3eHaepi

KeMipTekTi HAaHOTYTIKTEpAiH aJIbIHYbI )KOHE KacUeTTepi

Kazakcran PecniyOnukachingarbl HAHOTEXHOJIOTHUSHBIH JIaMYHI.

HanoTtexHonorusAarel CKaHepIIeyIli 30H MUKPOCKOHUSICHI.

KOJIZIaHy



