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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOorpaMMe HHIMKATOPAMH A0CTHKEHHS

KOMIIETeHIIM A

(I)opanyeMaﬂ komnereHnusa Koa u HauMeHOBaHHe

(c ykazaHueMm Koaa)

HHIHKATOpPA
JOCTH/KEHUSA
KOMIIETEeHI[H U

Pe3yabTaThl 00y4yeHus M0
AMCHUINJIMHE (MOLYJII0)

OIIK-4. Cniocoben
IUTAHUPOBATh PabOTHI
XUMUYECKON HAIIPaBICHHOCTH,
oOpabaThIBaTh U
MHTEPIPETUPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThI C
HCII0JIb30BaHUEM
TEOPETUYECKUX 3HAHNUN U
IIPAKTUYECKUX HaBBIKOB
pelIeHUsT MaTEMaTUYECKUX U
¢duznyeckux 3a1a4y

OIIK-4.1. Ucnons3yer
0a30Bble 3HAHUS B
00J1acTH MaTeMaTUKU
1 HU3UKH TIPU
IUTAHUPOBAHUU PaOOT
XUMHYECKOU
HANPABICHHOCTH

OIIK-4.2. IInanupyet
paboThl XUMHUYECKON

OOyJarommiicst TOJIKEH:

3HaTh OCHOBHBIE BHJIBI
HaHOOOBEKTOB U HAHOMATEPHUAJIOB,
YMETh MIPOTHO3UPOBATh X
YCTOWYMBOCTH U (PU3UKO-
XMMHYECKHE CBOMCTBA; HMETh
MpECTaBICHUS O prbopax u
yCTpPOHCTBAX, pa3pabaThIBaCMbIX Ha
OCHOBE HAaHOMAaTEpPHAJIOB
OO0yuaromuiicst 10KEH:

YMeTh aHaIM3UpOBaTh U IPOBOIUTH

HAIPABJIEHHOCTH OIICHKY COBPEMEHHBIX HAyYHBIX
JIOCTHIKCHHMH B 00JIaCTH HAHOXUMHUH
1 HAaHOTEXHOJIOTHIi;
OPUEHTHUPOBATHCS B METOJIaX
MOJTYYEHHS U UCCIIECTOBAHUS
HAaHOCTPYKTYP: CKAaHUPYIOLIEH
TYHHEJIbHOM MUKPOCKOIIUY U
CIIEKTPOCKOITHH.

OIIK-4.3. OO0yyaromuiicst TOJMKeH:

WNHuTtepnperupyer Buagers MeTononoruen

pe3yJIbTaThl TEOPETUYECKUX U

XHUMUYECKHX SKCIIEPUMEHTAIbHBIX UCCIIEA0BAaHUM

HaOJII0ICHUH C B 00J1aCTH HAHOXHUMHUH;

HCTOJIb30BaHUEM TEOPETUYECKUMHU 3HAHUSIMU O

(bU3MYECKUX 3aKOHOB U | MPUHIIUIE Pa3MEPHOTO KBAHTOBAHUS

MpECTaBICHUI Y YCIIOBUSIX HAOIIOJIEHUSI KBAHTOBO-

pa3MEepHBIX SIBICHUM;
(yH1aMEHTaJIbHBIMHU 3HAaHUSIMU O
crnieniguKe NOBEIeHHUs BEIIECTBA B
HAaHOMETPOBOM Pa3MEPHOM
JMarna3oHe; MOHUMAaTh MEXaHU3M
BO3HHUKHOBCHUSA PA3MEPHBIX
(U3HYECKUX U XUMHUYECKHX

3¢ dexTos.

2. llenn 1 MecTO AMCHUIINHBI (MOYJIsI) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

[enu u3ydeHus: TUCUMUIUINHBI:

1. (I)OpMI/IpOBaHI/IC Y CTYACHTOB CUCTCMbI 3HAHUK 00 OCHOBAax HaHOXHMMHHU, CUHTC3C U aHaJIU3¢C
HaHOMATCpUAJIOB, IPHUMCHCHUU HAHOTEXHOJIOTHI B OpFaHI/I‘IeCKOI\/II XUMHU, ouojoruu U

MCIUIIMHC,

2. IMPUMCHATH IOJTYUCHHBIC 3HAHWA HA IMPAKTHUKE, UCITI0JIb30BaTh OCHOBHBIC 3aKOHBI HAHOXHMUU
B HpO(beCCHOHaHBHOfI ACATCIIBHOCTHU, IMOHUMATh OCHOBHBLIC HAYYHO-TCXHUYCCKUC HpO6HeMBI
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HaHOTEXHOJIOTHH U TMIEPCIIEKTUBHI pa3BUTH JaHHOH (pyHIaMEHTaIbHON 00JacT 3HAHHH.
Jucuumnnmza «OCHOBBI HAHOXMMHUHU M HAHOTEXHOJIOTHI» OTHOCUTCS K 0053aTeJIbHOM YacTH.

HucuuniauHa n3ydaercs Ha 4 Kypce B 7 ceMecTpe

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHUIAX C YKAa3aHHeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHUYECKHX YACOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy
o0y4yaommxcs ¢ npenojaanarteseM (10 BUAaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO61mmast TpyI0eMKOCTh (00beM) NUCIIUTUIHHBI COCTABISIET 2 3a4. e11., 72 aKaj. 4.

Bcero yacos
O0beM TMCHUIIIMHBI
Ounas gopma o0yueHus

OO011as TpyA0EMKOCTh AUCLHUIIINHbI 72
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C Mpero aBaTesiem:

JIEKINI 24

MIPaKTUYECKUX (CEMUHAPCKUX ) 26

apyrue Gpopmel KOoHTaKTHOH paboTsl (PKP) 0,2
Y4eOHBIX YacOB Ha KOHTPOJIb (BKITIOYAst YaChl MOJATOTOBKH):

3a4eT
Y4eOHBIX YacOB Ha CAaMOCTOATENBbHYIO padoTy ooydatonuxcs (CP) 21,8

DopMbI KOHTPOJIA CemecTpbl

3a4€T

7

4. Coep:kanme TUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Pazaennl TUCHUNIMHBI M TPYAOEMKOCTD 110 BUIaM yqeﬁﬂmx 3aHATHH (B
AKAACMHUICCKHUX qacax)

1.7

11

1.2

1.3

HanmenoBanme pasnesa / TeMbl
JTUCIHHUIITNHEI

OcCHOBbI HAHOXHMHH U HAHOTEXHOJIOTHH
Tema 7. [Ipuniune! GyHKINOHUPOBAHUS
MOJIYIPOBOJTHUKOBOM 3nexkTpoHuku. JJTHK-
KOMIIBIOTED.

Tema 1. BBegenne B HAaHOXUMHUIO U
HAHOTEXHOJOrMI0. OCHOBHBIE MOHATHUS
HaHOXMMUU U HaHOTeXHosoruu. Mcropus
pa3BUTHUA HAHOTEXHOJIOrui. HCTpyMeHTapui
HaHOTEXHOJIOTA.

Tema 2. O01mmas xapakTepucTika 0ObEKTOB
HAaHOTEXHOJIOTUH U CIIOCOOOB MX MOTyYEHUSI.
Tema 3. OOmiast xapakTepucTuka GU3NIECKUx
U XMMUYECKUX CBOMCTB HAHOYACTHII.

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
CaMOCTOSITe/ILHYI0 PadoTy
o0yuyarumuxcsi U TPYA0eMKOCTH (B

gacax)
KonrTakTHas padora ¢
npenogaBaresjiemM Cp
Jlex IIp/Cem JIab

24 26 0 21,8

2 2 0 2

2 2 0 2

2 2 0 2

4 4 0 4




1.9

Tema 9. IHK-unmer 1 Onounmsl. ['enHas
Tepanus u aekTpornopanus. Hanorexnonoruun
1 OMOMHUMETHKA: TOIpaXkasi IPUPOJIC.

2,8

1.8

Tema 8. HaHOOOBEKTHI KAK OCHOBA HOBBIX
JIEKApCTB U CUCTEM UX HAIPaBICHHOU
nocrasku. Hanonuarsocruka.

1.6

Tema 6. OOBEKTHI HAHOXUMUH.
Knaccudukanum nanouactun. "Ymable"
HaHOMaTepHabI.

1.5

14

Tema 5. KopryckyiapHO-BOJIHOBAs IpUpoia
AJIEKTPOMAarHUTHOTO U3JIyYEHUS U CTPOCHUE
atoMa. KBanToBsie pa3mepHbie 3D PEKTHI.
KBaHTOBbIE TOUKH, IPOBOJOKH U MJIOCKOCTH.
Tema 4. CynpamonexyispHas XUMHUS U
camMocOOpKa OCHOBHBIE TEPMHUHBI U TIOHSATHUS.

Bynymiee HAHOTEXHOJIOTHIA: TIPOOJIEMBI U

ICPCIICKTUBEI.

Hroro

24 26 0 21,8

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3aeiaM (TeMam)

Kypc mpakTudeckunx/ceMuHapCKuX 3aHATUN

Ne

1
1.7

11

HaumeHoBaHue pa3jaesa / TeMbl
JTUCIHUIINHEI

Conep:xkanue

OCHOBbI HAHOXMMHH M HAHOTEXHOJIOTHUH

Tema 7. ITpuHIUTIBI
(GyHKIMOHUPOBAHUS
MOJIYITPOBOJTHUKOBOM 3JIEKTPOHUKHU.
JAHK-xommnsroTeEp.

Tema 1. BBeneHue B HAHOXUMUIO U
HAaHOTEXHOJOTHI0. OCHOBHBIE
MMOHSTHUS HAHOXUMHUH U
HAaHOTEXHOJIOTUH. McTopus pazButus
HaHOoTexHoJorui. MHCTpyMeHTapuii
HaHOTEXHOJIOra.

1. IlpuHimns! GyHKIMOHUPOBAHUS
MOJYIPOBOIHUKOBOM 3JIEKTPOHUKH.

2. Ileppoguueckue CTpYKTYpbl IVIOCKUX JTOMEHOB.
3. CTpyKTYpBI ¢ IEPUOIUYECKON MOTYIISAIUCH
COCTaBa B AIIUTAKCUAJIBHBIX IIJIEHKAX TBEPABIX
PacTBOPOB MOITYIIPOBOIHUKOB.

4. IlonynpoBOIHUKOBBIE JIa3€pbl HA OCHOBE
reTepOCTPYKTYpP C KBAHTOBBIMU TOUKAMHU

5. CnocobHnocts Monekyn JIHK konupoBats
MH(}OPMALIHIO O CTPOEHUH OEJIKOB ¢
HCIOJIb30BAHUEM OTPAHUYEHHOTO YKciia «OyKBY.
6. [Ipumepsr JIHK-BbIunciaeHuii.

1. Ilenu u 3aa4n HAHOTEXHOJIOTHH.

2. ®u3nYecKue U TEXHOJIOTHUECKUE MPOOIeMbl U
OrpaHMYEHUS] MUKPOMUHUATIOPU3ALUU
IIOJIYTIPOBOTHUKOBBIX YCTPOMCTB.

3. [IpumeHeHne METOI0B HAHOTEXHOJIOTHH JJISI
YMEHBIIIEHUS pa3MepoB IPUOOPOB.

4. IlepcrieKTUBHBIE HAHOMATEPHUAIIBI U
HaIlpaBJIEHUs] HAHOTEXHOJIOTHH.

5. Busyannsanus 1 KOHTPOJIb PE3YJIbTATOB
HAHOTEXHOJIOTHUH - 00s13aTeIbHOE YCIOBHUE IS UX
pean3alyy U pa3BUTHSL.

6. OcHOBHBIE IOHATHS HAHOXUMUH U
HaHOTEXHOJIOTUH.

7. OnexkrpocraTuyeckre 3PPEKTHI.

8. JIokanbHBIN TEIJIOBOM HArpeB.
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1.2

1.3

1.9

Tema 2. OOmmiast xapakTepucTHKa
00BEKTOB HAHOTEXHOJIOTHHI U
CIOCOOOB UX MOTYyYCHHUS.

Tema 3. OGmiast xapakTepucTHKa
(bU3NYEeCKUX U XMMUYECKUX CBOMCTB
HAHOYACTHII.

Tema 9. IHK-uumb1 1 OMOYHIIBI.
['enHas Tepanus U 3IE€KTpONOpaIHs.
HanorexHomoruu u OMOMHUMETHKA:
nojpakast Ipupo/Ie.

9. Inactuueckas nedopmarius.

10. IloneBoe ucnapeHue MOIOKUTENBHBIX U
OTPULIATEIIbHBIX HOHOB.

11. TlounepomoTopHBIi 3P PEKT.

12. D¢ deKT 37eKTpOHHOTO BETpA.

13. Hctopust pa3BUTHSI HAHOTEXHOJIOTUH.

14. HaHOCTYKTYpHBIE 3JIEMEHTHI BEILIECTBA.

15. HaHOCTpYKTYpHBIE 3JIEMEHTHI BEIIECTBA:
aTOMBI, MOJIEKYJIbI, QyJIepEeHbl, HAHOTPYOKH,
KJIACTEPHI.

16. KBanToBsie Touku (KT) - ncKkyccTBEHHBIE
MOJIEKYJIBI.

17. HaHOCTpYKTYpHBIE MOJIUMEPDI

18. IHCcTpyMeHTapHil HAHOTEXHOJIOTA.

19. Marepuaibl Ha OCHOBE HAHOCTPYKTYPHBIX
3JIEMEHTOB.

20. HanokpucTamisl, HAHOTPYOKH, HAHOCTEP>KHU
Y UX TIPOU3BOJIHBIE.

21. CTpyKTypHBI€ 311€MEHTHI [ HAHOMATEPHAJIOB
00J1€€ BHICOKOTO MOPSJIKA.

22. YraepoaHble HAHOTPYOKH, TEXHOJIOTUS
W3rOTOBJIEHUS], CTPYKTYpa U CBOICTBA.

1. OCHOBHBIE TUIIBI HAHOCUCTEM.

2. O06m1ast xapaKTepUCTHUKA METOJIOB MOTYYCHHUS
HaHOCHUCTEM.

3. ®u3nvecKkrue MeToIbl.

4. XUMHUYECKHAE METOEL.

5. MexaHOXUMUYECKUE METO/BI.

6. [IpuHIMT METOA TUCTIEPTUPOBAHUS TTOTOKOM
KUJKOCTH WM rasa.

7. IlonnyyeHre HAHOYACTUI METOJIOM
MOJIEKYJISIPHBIX TyYKOB.

8. IlpuHnunuanbHas cxema MeToa razoazHoro
CUHTE3a METAJUIMYECKUX HAHOYACTULL.

9. [Ina3smoxuMu4ecKkuil crnocod NoayyeHHs
HaHOpa3MEepHBIX YacTUI?

10. KproxumMuueckuii CHHTES.

1. BpoyHoBckoe aBuxeHue u auddysus.

2. DNEKTPOHHOE CTPOCHHE U 3JIEKTPONPOBOJHOCTD
HaHOYaCTHII.

. [IpocTpancTBeHHas CTPYKTypa HAHOYACTHLL.

. MargutHble cBOMCTBAa HAHOYACTHII.

. OnTuueckue cBoCTBa HAHOYACTHIL.

. Mexanuyeckue CBOMCTBA HAHOMATEPUAJIOB.

. Tepmudeckue CBONCTBa HAHOYACTHII.

. Katasmmtnueckue cBOMCTBa HAHOCUCTEM.

. Mukpodtou1HbIe CUCTEMBI.

. [lonmumepasHas nenHas peakuus.

. [IpoBeeHune noamMepasHOU LEMHON PeaKLUn
1t mosrydenust pparmentoB JIHK 3amannoi
MOCJIeI0BATEIbHOCTH OJUTOHYKIICOTH/IOB.

4. BUOYUIIBL.

W N =00 Q N =~ W
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1.8

Tema 8. HaHOOOBEKTHI KaK OCHOBA
HOBBIX JIEKAPCTB U CUCTEM HX
HANpPABJIEHHON JOCTaBKHU.
Hanonuaranocrtuka.

5. ®opMHUpPOBAHUE LIEHTPOB CBSI3bIBAHUA.

6. Perucrpanus curnana JIHK-uumnos.

7. 'eHHas Tepamnusi ¥ 3JIEKTPOTIOPALIHSL.

8. PexomOunantHeie /[JHK.

9. I'eHHast UHXKEHEPUSL.

10. Myranuu.

11. Pectpukius.

12. TpancmyKuus.

13. OGMeH TeHETHYECKUM MaTEePHAJIOM.

14. Konctpykuuu u3 6€1KoB.

15. «llopenxku» u3 monekyn JJHK.

16. PHK-nanomammssl.

1. HaHOOOBEKTHI KaK OCHOBA HOBBIX JIEKAPCTB U
CUCTEM UX HalpaBJICHHON JOCTaBKH.

2. VloHHBIN CUHTE3 HAHOCTPYKTYP Ha MIOBEPXHOCTH
1 B 00BbEME MOTYIPOBOTHHUKOB.

3. ®opMupOBaHUE HAHOKPUCTAIIJIOB KPEMHUS U
repMaHus B AUOKCHJIE KPEMHHUSI U TTOJIMMEPHBIX
MaTepHuaiax mpu HOHHOW 6oMOapIupoBKe.

4. IIpotieccyl caMOOPTaHU3aIMA HAHOCTPYKTYP
IIPY UIOHHOM CHHTE3E.

5. AHM30TPOMHOE PACIbUICHUE TOBEPXHOCTH
IOJIYTIIPOBOJIHUKOBBIX MaTEpUAJIOB IPU
BO3/ICHICTBUU HOHHBIX TYyYKOB.

6. [loBbIlIEHNE YYBCTBUTENBHOCTH TPAJAULIMOHHbBIX
CPEICTB AUarHOCTUKH.

. HanouacTu1sl B cocTaBeé UMMYHOCEHCOPOB.
. Jlabopatopus Ha yure.

1.6

1.5

Tema 6. O0BEKTHI HAHOXUMHUH.
Knaccudukanun HaHouacTuil.
"YMHBIE" HAHOMATEPUAIBI.

Tema 5. KopnyckymnspHo-BoJHOBas
MIPUPOJIA AIEKTPOMATHUTHOT O
U3JIy4€HHUS U CTPOEHHUE aToMa.
KBanrtoBbie pazmepHbie 3G (HEKTHI.
KBaHTOBBIE TOUKH, IPOBOJIOKH U
IIJIOCKOCTH.

. OOBeKThl HAHOXUMUH.

. Kimaccudukanun Hanouactuir.

. HanoneuaTtnas nurorpadus.

. U3roToBieHue mramios.

. Bb10op pe3ncToB, noauMeTuiIMeTaKpuiar.

. PeakTMBHOE HOHHOE TpPaBJICHUE.

. YMHBIE HAHOMATEpHAJIbI.

. PocT HaHOCTpYKTYp Ha (paceTupOBaHHBIX
IJIOCKOCTSIX.

9. TpexmepHbIe MacCHUBBI KOT€PEHTHO-
HaIpPSHKEHHBIX OCTPOBKOB.

10. MaccuBbl BepTUKalibHO-CBsI3aHHBIX KT.

1. KopmyckyiisspHO-BOJIHOBasl IPUpPOA
AEKTPOMArHUTHOTO U3JTy4YEHUSI U CTPOCHUE
aToMa.

2. CyOMHKpPOHHBIEC TEXHOJIOTHH.

3. YMeHblIeHHE pa3MEPOB AIEMEHTOB METOAAMHU
TPaJAMIIMOHHON IIJIJaHAPHOW TEXHOJIOTHH 32 CUET
pa3paboTKH, CO3JaHUS U IPUMEHEHUS
9KCTPEMAJIbHBIX YIbTPA(PHOIETOBBIX HCTOUHUKOB
U3JIy4EHUs CO CBEPXKOPOTKON JUIMHOM BOJIHBI
(13.5 HM) mipu Tporieccax JIUTOrpaduu.

4. KBaHTOBBIE pazMepHbIe Y3PPEKTHI.

5. UcTouHmKr SKCTpEMaIbHOTO yabTpaduoseTa.

03N N A WIN—00
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6. JIazepHoe u3iydeHue: B3auMOAEHCTBHUE C
IIOBEPXHOCTHIO U npuMeHeHue B HT.

7. Hanomurorpadwus.

8. DneKTpoHHas, MOHHAs U PEHTT€HOBCKas
nuTorpaduu.

9. U3rotoBneHre HAHOTOYEK U HAHOIIPOBOJIOK
TUTOrpagUuecKUMHU METOIaMHU.

10. KBaHTOBBIE TOUKH, IPOBOJIOKU U TUIOCKOCTH.
11. Camoopranuszanys KBaHTOBBIX TOYEK U HUTEM.
12. CaMoOpraHu30BaHHbIM POCT IO MEXAHU3MY
13. Ctpancku-Kpacranona.

14. Teopust caMOOpPraHU30BaHHOTO POCTA
KBaHTOBBIX TOYEK.

15. Cucremsl NOJyNIPOBOJHUKOBBIX MaTEpUAIOB
JU1s1 BbIpanuBanus cTpyktyp ¢ KT.

14

Tema 4. CynpamonexyisipHas XUMHUs
1 caMOCcOOpKa OCHOBHBIE TEPMUHBI U

IIOHATHA. Byz[ymee HAHOTEXHOJIOTHI:

POOIIEMBI ¥ TTEPCIIEKTUBBI.

1. CynpamosiekynspHas XUMHS U caMOocOOpKa -
OCHOBHbBIE TEPMHHBI U [IOHATHUS.

2. Marepuansl 3J€KTPOHUKHU ISt
HAaHOTEXHOJIOTHH.

3. Kpemuuii u ero Monudukaniu, B TOM YUCIIE,
KPEMHMI Ha U30JIATOPE, IOPUCTHIM KPEMHUH,
HaHOKPUCTAJUIbl KPEMHHUS B TUOKCHUI€ KPEMHHUSL.
4. Bynyiiee HAHOTEXHOJIOTHIL: TPOOIEMBI U
MEPCIEKTHUBBI.

5. I'erepoctpykrypsl (I'C) u Hanbonee
pacpoCTpaHEHHBIE CUCTEMBI
IOJIYTIPOBOITHUKOBBIX MaTEpHUajIoB Ha OCHOBE
TBEPbIX pacTBOpPoB A3BS5.

6. TpoliHble U YETBEPHBIE COETUHEHUS HA OCHOBE
A3B5.

7. Marepuaisl Ha OCHOBE HUTPHJIOB U UX
IIPUMEHEHHE.

Kypc JIeKnMOHHBIX 3aHATHI

Ne  HamMmeHoBaHme pa3jeiia / TeMbl Conep:xanue
AUACHHUILIMHBI
1  OcHOBBI HAHOXMMHH M HAHOTEXHOJIOTHH

1.7 Tewma 7. IlpuHnumnst Ilepnonnueckue CTpyKTYpBI IIIOCKUX JTOMEHOB.
(YHKIIMOHUPOBAHUS CTpyKTYpBI C IEPUOINYECKON MOAYIISIIIEN cocTaBa
MIOJIYIIPOBOJHUKOBOM DJIEKTPOHUKU. = B DIIUTAKCUAIIBHBIX ILUIEHKaX TBEPABIX PACTBOPOB
JAHK-xommbroTep. MOJIYITPOBOTHUKOB.

1.1 Tewma 1. BBenenue B HaHoxuMmuio 1 = Bpenenue B HaHoTexHosoruto. Llenu u 3anaun

HaHOTEXHOJIOTHI0. OCHOBHBIE
MIOHATUS HAHOXUMUU U
HaHOTexHoJoruu. Mcropus
pa3BUTHUSA HAHOTEXHOJIOTUH.
HNHcTpymMeHTapHii HAHOTEXHOJIOTA.

HaHOTEXHOJOTHH. DU3MUECKUE U TEXHOJIOTHUECKUE
poOIeMbl U OTPAHUYECHUSI MUKPOMHHUATIOPU3ALIUU
ITOJIYITPOBOJTHUKOBBIX yCTPOUCTB. [Ipumenenne
METO/I0B HAHOTEXHOJIOTHHU JJIS1 YMEHbIICHHS
pa3MepoB MpuOOpoB. Busyanmsaius n KOHTPOIb
pe3yabTaTOB HAHOTEXHOJIOTUH - 00s13aTeIbHOE
YCIIOBHE ISl KX PEAN3alliU U Pa3BUTHS.
OnexTpocraTrueckue 3((HeKThl, JOKATbHbINA
TETUTOBOW HArpeB, TUTaCTHUYECKas eopMarus,
MI0JIEBOE MCTIAPEHUE TOJI0KUTENbHbIX U
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OTPHUIIATEIILHBIX HOHOB, TOHAEPOMOTOPHBIN d(PdeKT,
3 eKT 3IeKTPOHHOT0 BeTpa. HaHOCTyKTypHBIE
9JIEMEHTHI BelllecTBa. MaTepualibl Ha OCHOBE
HaHOCTPYKTYPHBIX 3JICMEHTOB.

1.2 Tewma 2. O0uiast xapakTepUCTHKA OcHoBHBIE THITBI HaHOCHUCTeM. OOmIas
00BEKTOB HAHOTEXHOJIOTUH U XapaKTEpUCTUKA METOOB ITOJIy4EHHs HAHOCUCTEM.
CIOCOOOB UX MOTYyYCHHUS. dusznyeckre, XUMUUECKUE U MEXaHOXUMUYECKUE

METOJIBI.

1.3 Tewma 3. O0mias XxapakKTepUCTHKA bpoyHoBckoe nBmkeHue u 1uddy3us. DISKTPOHHOE
(bU3NIECKUX U XUMUYECKUX CTPOEHUE U JIEKTPONPOBOJHOCTh HAHOYACTHIL.
CBOMCTB HaHOYACTULL. ITpocTpaHcTBEHHAs CTPYKTypa HAHOYACTHIL.

MaruutHble cBoMcTBa HaHOYacTULl. OnTHYECKHE
CBOMCTBA HAHOYACTHI]. MeXaHUUYeCKHe CBOMCTBA
HaHOMaTepHaJIoB. TepMuyecKkue CBOMCTBA
HaHouacTul. Karanutnueckue cBoiicTBa
HAHOCHCTEM.

1.9 Tema 9. IHK-uumibl u OMOYHIIBL. Jlutorpaduuecku-uHIYIIUPOBaHHAS CAMOCOOpKa
I'ennas Tepanus u HaHOCTPYKTYp. [loHsTHE O ITUTOrpaduecKu-
anekTponopanus. HanotexHonornn —HMHAYLIMPOBAHHON caMOCOOpPKE HAHOCTPYKTYP.

1 OMOMMMETHKA: MOApaxKkas KpemHueBbie OAI0KKH, TOMOIIOINMED,

IIPUPOJE. TpeOoBaHus Kk Macke. PekomObunantueie JJHK.
I'ennas unxenepusa. Myrauuu. Pecrpukuus.
Tpancaykuus. OOMEH reHeTHYECKUM MaTepHaioM.
Konctpyupys u3 6enkos. [Tonenku u3 monekyin
JHK. PHK-nanomamuuel. Bupycel.

1.8 Tema 8. HaHoOOBEKTHI Kak OCHOBa  VIOHHBIM CHHTE3 HAHOCTPYKTYpP Ha IIOBEPXHOCTH U B
HOBBIX JIEKAPCTB U CUCTEM HX 00bEMe MonynpoBOAHUKOB. [Iporecchr
HaIPaBJICHHOM TOCTAaBKHU. CcaMOOpraHu3aluy HAaHOCTPYKTYP IIPY HOHHOM
Hanonunarnocruka. CUHTe3€. AHM30TPOITHOE PacHbLICHUE TOBEPXHOCTU

MIOJIYTIPOBOIHUKOBBIX MaTEPHAJIOB IIPU BO3AECHCTBUN
MOHHBIX ITYYKOB.

1.6 Tema 6. OOBEKTH HAHOXUMHH. Hanoneuatnas nutorpadus. M3rotosnenue
Knaccuukanum HaHOUaCTHIL. mramnoB. Beibop pe3ucros,

"YMHBIE" HAHOMaTEpUAIBI. MOJIMMETWIIMETAKPWIAT. PEaKTUBHOE MOHHOE
TpaBJieHHE. POCT HAHOCTPYKTYp Ha
(daceTHpOBaHHBIX IIIOCKOCTAX. TpexMepHbIe
MacCCHBBI
KOT'€peHTHO-HANPSKEHHBIX OCTPOBKOB. MacCHUBBI
BEpTUKaIbHO-CBsA3aHHbIX KT.

1.5 Tewma 5. KopnyckynspHo-BonHOBass =~ CyOMHUKpPOHHBIE TeXHOJIOTHH. VICTOUHNKH
MIPUPO/IA ANEKTPOMArHUTHOTO AKCTpEMAIbHOTO yinbTpaduoiera. JIazepHoe
U3JIy4EHUs U CTPOCHUE aTOMa. U3JTy4YEHHUE: B3aUMOJIEHCTBHE C IIOBEPXHOCTBIO U
KBanrtoBbie pazmepHbie 3G (HEKTHI. npumenenue B HT. Hanonurorpagusi.

KBaHTOBBIE TOUKH, IPOBOJIOKH U Camoopranusaiys KBaHTOBBIX TOUYEK U HUTEH.
IJIOCKOCTH. KBanToBbIie TOukH. CaMOOPraHU30BaHHBIN POCT 1O
Mexanusmy Crpancku-Kpacranosa. Teopus
CaMOOPraHU30BaHHOT'O POCTA KBAHTOBBIX TOUEK.
1.4 Tema 4. CynpamosnekymsipHast Marepuainsl 2JIEeKTPOHHUKH JJI1 HAHOTEXHOJIOTHM.

XUMHS U caMOCOOPKa OCHOBHBIE
TEpMUHBI U OHATHS. bynymiee
HAHOTEXHOJIOTHI: MPOOIEMBI U
MIEPCIEKTHUBBI.

I'erepoctpykrypsl (I'C) 1 Haubonee
pacrpoCTpaHeHHBIE CUCTEMBI MTOTYITPOBOTHUKOBBIX
MaTepHanoB. Marepuasbl Ha OCHOBE HUTPHUJIOB U UX
pUMEHEHHE.
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