MuHHCTEpCTBO HAYKH ¥ BhICIero obpasoBaHus Poccuiickoii Penepaluu
denepapHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTebHOE YUpexaeHHe
BBICIIIEr0 00pa30BaHMUS
«Ka3aHCKHMH HallMOHAJIBHBIN MCCIIE0BATEIbCKUM TEXHOJOTHYECKHI YHUBEPCUTET

(®I'BOY BO «KHUTVY»)
YTBEPXIAIO
U.¢. 33B. kadenpoii [ITHull
42‘ f/ I'.P. PaxmaTtynnuHa
« » 2025 r.

ITporpamma BCTYNUTEJbHBIX HCNILITAHUH B
MarucTpartypy

Hanpasnenue 22.04.01 «MartepuanoBeieHHE U TEXHOJIOTHH MaTepHUATIOBY
ITporpamma noarotoBku «IlnasmMeHHbIe METO/IBI TOyYeHHS U MOAMbHKAITIH
HaHOMAaTEepHaJIOB»

HNuctutyT HeQTH, XUMUU U HAHOTEXHOJIOTUH

Kadenpa-paspaboTunk mporpamMMmal:
ITnasMOXUMHYECKHE TEXHOJIOTHH HAaHOMATEPHAJIOB ¥ IIOKPBITHH

Kazans, 2025



1. Bonpocvt  npozpammer eécmynumeyibHOz0 3IK3AMEHA 6 mazucmpamypy no
nanpaenenuio  22.04.01 «Mamepuanosedenue U MEXHONOZUU MAMEPUAN0E),
npozpamma nodzomosku «IInazsmeHHvle MemoObl ROMYYEHUA U MOOUPUKayuu
HAHOMamepuanoey.

1 Knaccuduxkanus HaHOMaTepUaioB 110 pa3MEPHBIM XapaKTEepPUCTHKAM.

2. OmiuyMs CTPYKTYphl M CBOMCTB OJHOCHOMHBIX M  MHOTIOCIOMHBIX
YIJIEpOJHBIX HAHOTPYOOK.

3. Oco6eHHOCTH (HU3MKO-XUMHYECKUX CBOMCTB HaHOMAaTepH1asoB.

4, 3aBHCUMOCTh CBOMCTB YaCTHMLl OT HX pPa3MEpOB, BIMSHHE PasMEPHOro
daxTopa Ha CBOMCTBa HAaHOMAaTEpHAJIOB.

5. [TyTH co3maHms HaHOOOBEKTOB: «CHU3Y-BBEPX» M «CBEPXY-BHHU3Y.

6. TexHonoruu nosyyeHuss HaHOIIOPOILKOB.

7. Knaccuduxanus 1 cBOHCTBa yIiIepOAHBIX HAHOMATEPHUaIOB.

8. HanouacTHLBEl META/UIOB, HX CBOMCTBA U 00J1aCTH IPUMEHEHU.

9 Buasl HAHOCTPYKTYpHUPOBAaHHEIX MaTepUaoB.

10. DOKBUBaJEHTHEIN qUaMeTp YacTUL. Buabl 9KBUBAIIEHTHBIX IUAaMETPOB.

11. CamocOopka ¥  caMOOpraHu3anus  IPUPOAHBIX  OMOIOTHMYECKUX
HaHOCTPYKTYD.

12. Knaccudukauus u cBoiicTBa HAHOTIOPUCTHIX MaTEPHAIIOB.

13.  Tumnbl HAHOOUCTIEPCHBIX CUCTEM.

14.  OcHoBHBIE GyHKIUU GenKoB. B3aMMOCBs3b CTPYKTYPBI M QyHKIMI GETKOB.

15. MexaHu3M U 0COGEHHOCTH MPOLIECCA aACOPOLMH.

16. OnruyeckHe CBONCTBA HAHOMAaTEPHAJIOB.

17. TepMuyecKue CBOMCTBa U TEINIOEMKOCTh HAHOMAaTEpHaJIOB.

18.  DnexTpuyecKHe U MarHUTHBIE CBOMCTBA HAHOMATEpHUAJIOB.

19. KsaHTOBEIE pa3MepHbIe 3¢ (peKTs B HAHOMaTepHaiax.

20. Kpucrannuyeckas 4 aMopdHas CTpyKTypa BELIECTB.

21.  OcobeHHOCTH arperaTHoro u ¢a3oBOro COCTOSSHUN BBICOKOMOJIEKYJIAPHBIX
COEIMHEHUM, «ONMDKHUN» U «JaJBHUNY MOPSAIOK.

22. Knaccuguxkauus BBICOKOMOJIEKYISIPHBIX COEAUHEHHUH (10 POUCXOXKIACHHIO,
XMMHUYECKOMY CTPOEHHIO, TUITYy PEAKLIU MOTydeHus U Ap.).

23.  OcoOeHHOCTH KPHUCTAUIMYECKOM  CTPYKTyphl  BBICOKOMOJIEKYJIAPHBEIX
COEIMHEHUM.

24. Knaccubuxauusa KOMIIO3UIIMOHHBIX HaHOMAaTEePHaJIOB, obnactu
IPYMEHEHMUS.
25.  JlucriepcHO-ynpOYHEHHBIe KOMIIO3ULIMOHHEIE HaHOMAaTEpHAJIEI,

OCOOEHHOCTH X CTPOECHHUS U CBOMCTB.

26. BojokHHMCTEIE M CJIOUCTBIE  KOMIIO3MIMOHHBIE  HaHOMAaTEpHAJEI,
0COGEHHOCTH UX CTPOEHHUS U CBOMCTB.

27.  Knaccubukauus 4 cBOMCTBa HAHOIIOPUCTEIX MEMOpaH.

28.  IlomydyeHye HaHOYACTHI] METOJOM BO3IOHKH-JECY OIMMAIMH.

29. TIlomydeHue yriepoAHBIX HAHOTPYOOK METOLOM JIa3EpHOH abJIsALuH.

30. IlomyyeHue HaHOYACTHI] METOJOM JUCIIEPTMPOBAHHSI B 3JIEKTPOLYTOBOM
paspsze.

31. ®usuyeckue  METOABl  IONY4YEHHS  HAHOYACTHIl.  MEXaHHUYECKOE,
yIBTpa3sByYKOBOE M JETOHALMOHHOE U3MENIBUCHHE.

32. Meroasl 10J1y4yeHHs KOMIIO3ULIMOHHBIX HAHOMATEPHANIOB.

33.  Meroap! Moay4eHUs1 HAHOIICHOK ¥ HAHOTIOKPBITHH.



34, TlonyyeHue HAaHOYAaCTHUL B Tra30BOM (ase METOIOM TEPMHYECKOro
PasIoKEHUs.

35. TlomydeHue HaHOYACTUL PEAKIUAMU XUMHUUYECKOIO OCaXAECHUSA U3 Ia30BOii
(a3pl, pa3sHOBUIHOCTH PEAKIMH.

36. XuUMHYECKHME METOMBI MOTYyYEHHUS HAHOTIIEHOK U HAHOMIOKPHITHHA.

37. Meron anexTpodopMoBaHUs JUIs IOJYYESHHS] HAHOBOJOKOH.

38. XuMMyecKHe MeTOABl IIOJYYEHHs YIJIEPOAHBIX M HEYIJICpOJAHBIX
HAHOTPYOOK.

39. CuHTE3 HAaHOYaCTHI] METOJaMH OCaXKACHUS.

40.  YCTpOMCTBO ITa3MEHHBIX peakTOpOB I MOAUGUKAIMU HAHOMATEepUaJIOB.

41. Meroa MarHeTpPOHHOIO pPACHBIIEHMS [JIsl IOJNy4YEeHHs METalJUMYEeCKHX U
METAUICOAEPKAIIUX MOKPHITHH.

42.  PVD u CVD meTons! HaHeceHus MOKPBITHIA.

43,  Mopudukauys MOBEPXHOCTH MaTepHaoB KOPOHHEIM pa3psAaoM.

44. Monaudukanys NOBEPXHOCTH MaTEPUAJIOB TJICIOIIUM pa3psAIOM.

45. MopaudukaLusa IOBEPXHOCTH MaTEpHaIOB BHICOKOYACTOTHBIM pa3pAAOM.

46. OGopymoBaHMe JUIi BBHICOKOYACTOTHOM IUIa3MEHHOH MOmM(pHUKaIMH

MaTepUaIoB.
47. Meroapl CKaHUPYIOLEH 30HA0BOH MUKPOCKOIIHH.
48. CxaHupyroLas 3JIEKTPOHHAs MHUKPOCKOIIHSL. [IpocBeunBaromas

9JIEKTPOHHAsi MUKPOCKOIIHA.

49. HK-cnexrpockonus: npunuun MK-cnextpockonuu, 060pyA0BaHHE, METOIBI
po6OMOArOTOBKH.

50. Judpakuus peHTTEHOBCKOIO H3JIy4eHUs. MaoyrioBo€ PEHTIE€HOBCKOC
paccesHue.

2. Yuebno-memoouueckoe u  UHPoOpMayuoHHoe obecneueHue - RPOZPAMMbI
6CmMynumenbHo20  IK3aMeHa 6 mazucmpamypy no Hanpaenenuio 22.04.01
«Mamepuanosedenue u mexHoONOZUU MAMEPUANOE», RPOZPAMMA NOO2OMOBKU
«IInazmennbvlie Memoosl NOJIYYEeHUA U MOOUPUKAUUU HAHOMAMEPUALOB).
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