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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

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 MaTEMAaTUYECKUX 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 (PU3HUKO-
XMMHYECKHE CBOMCTBA; HMETh
MpECTaBICHUS O prbopax u
yCTpPOHCTBAX, pa3pabaThIBaCMbIX Ha
OCHOBE HAaHOMAaTEpPHAJIOB
OO0yuaromuiicst 10KEH:

YMeTh aHaIM3UpOBaTh U IPOBOIUTH

HAIPABJIEHHOCTH OIICHKY COBPEMEHHBIX HAyYHBIX
JIOCTHIKCHHMI 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;
(yH1aMEHTaIbHBIMU 3HAaHUSMU 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. q)OpMI/IpOBaHI/IC Y CTYACHTOB CUCTCMbI 3HAHHK 00 OCHOBax HaHOXHMMHHU, CUHTC3C U aHaJIUu3¢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 ACATCIIBHOCTH, INMOHUMATL OCHOBHBLIC HAYYHO-TCXHHUYCCKUC HpO6HeMBI
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HaHOTEXHOJIOTHH U TMIEPCIIEKTUBHI pa3BUTH JaHHOH (pyHIaMEHTaIbHON 00JacT 3HAHHH.
Jucuunnnza «OCHOBbI HAHOXMMUHU M HAHOTEXHOJIOTHM» OTHOCUTCS K 0053aTeJIbHOM YacTu.

HucuuniuHa n3ydaercs Ha 4 Kypce B 7 ceMecTpe

3. O0beM AUCHMIIMHBI (MOAYJIS1) B 3a4€THBIX eIUHUIAX C YKAa3aHHeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHYECKHX 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

OO611as TpyA0€MKOCTb AUCLHUIIINHbI 72
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C Mpero aBaTesiem:

JIEKINI 24

MIPaKTUYECKUX (CEMMHAPCKHUX ) 26

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

3a4eT
Y4eOHBIX YacOB Ha CAaMOCTOATENbHYIO padoTy ooydatomntuxcs (CP) 21,8

DopMbI KOHTPOJIA CemecTpbl

3a4€T

7

4. Coep:kanme JUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAaHHOE M0 TeMaM (pa3aesiaM) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Pazaenbl TUCHUNIMHBI M TPYAOEMKOCTD I10 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX qacax)

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

Ne HaumenoBanmue pasaesa / TeMbl aacax)
n/n AUCHMITUHBI
KonrTakTHas padora ¢
npenogaBaresjiemM Cp
Jlek IIp/Cem Jlad
1 | OcHOBBI HAHOXHUMMM M HAHOTEXHOJIOTUH 24 26 0 21,8
1.1 Tewma 1. BBenenne B HAHOXUMHUIO U 2 2 0 2
HAHOTEXHOJOTHI0. OCHOBHBIE IOHATHUS
HAaHOXMMHHU ¥ HAaHOTEXHOJOTHH. VicTopus
pa3BUTHUA HAHOTEXHOJIOrui. THCTpyMeHTapui
HAHOTEXHOJIOTA.
1.2  Tewma 2. O0mas xapakTepuCTHKa 00bEKTOB 2 2 0 2
HAHOTEXHOJIOTHH U CIIOCOOOB UX MOTYyYESHHUS.
1.3 | Tewma 3. O0miast xapakTepUCTHKA PH3NIECKUX 4 4 0 4
Y XUMHYECKUX CBOMCTB HAHOYACTHIL.
1.4 | Tema 4. CynpamonekyssipHast XUMHs U 4 4 0 2
camMocOOpKa OCHOBHBIE TEPMHUHBI U TIOHSITHS.
Bynyiiee HaHOTEXHOJIOTUI: TPOOIEMBI U
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IEPCIICKTUBEI.

1.5

1.6

1.7

1.8

1.9

Tewma 5. KopnyckynsipHO-BOTHOBasI IpUpoaa 4 4 0 2
ANIEKTPOMATHUTHOTO H3JIyUYCHHUS U CTPOCHHE
atoma. KBanToBbIe pazmepHbie 3D PEKTHI.
KBaHTOBBIE TOUKH, POBOJIOKH H MIOCKOCTH.
Tema 6. OOBEKTHI HAHOXHUMHH. 2 4 0 2
Knaccudukanum nanouactuil. "YMusie"
HaHOMaTepHabl.

Tema 7. IlpuHmnbs! QyHKIIMOHUPOBAHUS 2 2 0 2
MOJYNPOBOIHUKOBOM 3JiekTpoHuku. JJHK-
KOMITBIOTED.

Tema 8. HaHOOOBEKTHI KAK OCHOBA HOBBIX 2 2 0 3
JIEKapCTB U CUCTEM UX HaIPaBICHHOM
noctaBku. HaHoamarHocTuka.

Tema 9. IHK-ummel 1 Onounmsl. 'enHas 2 2 0 2,8
Tepanwus u dIeKTponoparysa. HanotexHomoruu
1 OMOMHUMETHKA: TOJIpaXkasi IPUPOJIC.

Hroro 24 26 0 21,8

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3aeiaM (TeMam)

Kpr JICKIIMOHHBIX 3aHATHUH

Ne  HammeHoBaHme pa3jeiia / TeMbl Conep:xxanue
JAUCHMILTHHBI
1  OcHOBbI HAHOXMMHH H HAHOTEXHOJIOTHH
1.1 Tewma 1. BBenenue B HaHoxuMu0 1 BBenenue B HaHoTexHooruo. Llenn u 3amaun
HaHOTEXHOJIOTUI0. OCHOBHBIE HaHOTEXHOJOTUH. PU3NUECKUE U TEXHOJIOTHUECKUE
MOHATHUSI HAHOXUMHH U poOJIeMBI U OTPAHUYCHUSI MUKPOMHHUATIOPU3ALIUT
HaHoTexHosoruu. Mcropus MOJYIIPOBOTHUKOBBIX YCTpOHCTB. [IpuMenenue
Pa3BUTHS HAHOTEXHOJIOTHIA. METO/I0B HAHOTEXHOJIOTHHU ISl YMEHBIICHHS
WHcTpyMeHTapuil HAaHOTEXHOJIOTa.  pa3MepoB NMpHOOpoB. Buzyanmuzaius 1 KOHTPOJIb
pe3yJIbTaTOB HAHOTEXHOJIOTUH - 00513aTeNbHOE
YCIIOBHE JJISl MX PeaU3alii U Pa3BUTHUS.
OnekrpocraTuueckue 3 EKThl, JTOKATbHBIN
TEIUIOBON Harpes, IUlacTHuecKas Jedopmanus,
[10JIEBOE UCIIAPEHUE MOJIOKUTEIbHBIX U
OTPHIIATENIbHBIX HOHOB, ITOHAEPOMOTOPHBIN 3P PEKT,
a¢deKT MeKTpoHHOro BeTpa. HaHoCcTyKTypHBIE
3JIEMEHTBHI BellecTBa. MaTepualibl Ha OCHOBE
HAaHOCTPYKTYPHBIX 3JIEMEHTOB.
1.2 Tewma 2. O0miast xapaKTEpUCTHKA OcHoBHble THIIBI HaHOCUCTEM. O6111as
00BEKTOB HAHOTEXHOJIOTUH U XapaKTepUCTUKA METOAOB MOJTYUEHUS HAHOCUCTEM.
CHOCO0O0B UX MOJYYEHUS. dusnueckue, XUMUIECKAE M MEXaHOXUMHUYECKHE
METO/bI.
1.3 Tema 3. OOuiast xapakTepUCTHKA BpoyHoBckoe nBmxenue u auddysus. DneKTpoHHOE
(GU3NIECKUX U XUMUIECKAX CTPOEHHE U AJIEKTPONPOBOJIHOCTh HAHOYACTHII.
CBOWCTB HAHOYACTHIL. [TpocTpaHcTBEHHAs CTPYKTypa HAaHOYACTHUII.

MarauTHBIE CBOIicTBa HaHOYACTHIL. ONTHYECKHE
CcBoOMCTBAa HaHOYACTUI[. MeXaHNUeCcKHe CBOCTBA
HaHOMaTepHaJIoB. TepMuyeckue CBOMCTBA
HaHouacTull. KataauTudueckue cBOMCTBA
HAHOCHUCTEM.
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1.4 Tewma 4. CynpaMosieKyIsspHas Marepuaiibl 371€KTPOHUKH JJI1 HAHOTEXHOJIOTHA.

XUMHUS B caMOcOOpKa OCHOBHBIE I'erepoctpykrypsl (I'C) u Hauboee
TEpMHHBI U NOHATHUS. bynyiee pacnpocTpaHEeHHbIE CUCTEMbI TIOTYTIPOBOJHUKOBBIX
HAHOTEXHOJIOTHIA: TPOOIEMBI U MaTepuaioB. MaTtepuansl Ha OCHOBE HUTPHUJIOB U UX
MEPCTIEKTUBBIL. MIPUMEHEHHE.

1.5 Tewma 5. KopnyckynsipHo-BontHOBasi =~ CyOMHKpOHHBIEC TeXHOJOTHH. ICTOUHUKH
IIPUPO/IA AIEKTPOMArHUTHOTO HKCTpeMaNbHOTO yabTpaduoiuera. Jlazepnoe
U3IIy4eHUsl U CTPOCHUE aTOMa. U3ITy4yeHHUE: B3aUMO/IEUCTBHE C IIOBEPXHOCTHIO U
KBanToBbie pazmepHbie 3P HEKTHI. npumenenue B HT. Hanonmurorpagus.
KBaHTOBBIE TOUKH, IPOBOJIOKH U Camoopranuzaiiysi KBAHTOBBIX TOUEK U HUTEH.
IJIOCKOCTH. KBanrtoBble Touku. CaMOOpraHM30BaHHBIN POCT 110

Mexanuzmy Ctpancku-KpacranoBa. Teopust
CaMOOPraHU30BAHHOT'O POCTA KBAHTOBBIX TOYEK.

1.6 Tema 6. OOBEKTH HAHOXUMUH. Hanoneuatnas nurorpadus. M3roronenue
Knaccuukanum HaHOUacTHLL. mramnoB. Beibop pe3ucros,
"YMHBIE" HAHOMaTEpUAIBL. MOJIMMETWIMETAKPWIAT. PEaKTUBHOE MOHHOE

TpaBieHue. PocT HaHOCTPYKTyp Ha
(aceTUpOBaHHBIX IIIOCKOCTAX. TpexMepHbIe
MacCCUBBI

KOI€pEHTHO-HAIIPS)KEHHBIX OCTPOBKOB. MacCuBbI
BEepTUKaJIbHO-CBsA3aHHbIX KT.

1.7 Tewma 7. [IpuHnumb [Iepuoauueckue CTPyKTYphl INIOCKUX JOMEHOB.
(GyHKIMOHUPOBAHUS CTpyKTYpBI C IEPUOINYECKON MOAYIISIIIMEN cocTaBa
MOJIYITPOBOJIHUKOBOM 3JIEKTPOHUKU. = B AIUTAKCUAJIbHBIX IUIEHKaX TBEP/bIX PACTBOPOB
JAHK-xommnsroTep. MOJIYITPOBOTHUKOB.

1.8 Tema 8. HaHoOOBbeKTHI Kak OCHOBa M OHHBII CHHTE3 HAHOCTPYKTYP HA MMOBEPXHOCTHU U B
HOBBIX JIEKAPCTB U CUCTEM HX 00bEMe MoTynpoBOAHUKOB. [Ipoiiecchl
HaIpaBJIEHHOM JOCTaBKHU. CaMOOpraHU3alMKN HAHOCTPYKTYP P HOHHOM
Hanongunarnocruka. CUHTe3€. AHM30TPOITHOE PacHbLICHUE TOBEPXHOCTU

MOJIYITPOBOAHUKOBBIX MATCPUAJIOB ITPpH BO3,[[€I>'ICTBHH
HOHHBIX ITYYKOB.

1.9 Tema 9. IHK-uumel 1 OMOYHTIBL. Jlutorpaduuecku-uHAyIIMpOBaHHAS caMOCOOpKa
I'ennas Tepanus u HaHOCTPYKTYp. IloHsTHE O TUTOrpaduecKu-
anexkTponopaiys. HaHoTexHomorun  HMHIYLIMPOBAaHHON caMOCOOpPKE HAHOCTPYKTYP.

1 OMOMMMETHKA: MOApaxKas KpemHueBble MoAI0KKH, TOMOIIOINMED,
IIPUPOJIE. TpeOoBaHus k Macke. PekomObunantueie JHK.

I'ennas unxenepus. Myrauuu. Pectpuknus.
Tpancaykuus. OOMEH reHeTHYECKUM MaTepHaioM.
Konctpyupys u3 6enkos. [Tonenku u3 Monekyin
JHK. PHK-nmanomamuuel. Bupycer.

Kypc mpakTudeckunx/ceMuHapCKUX 3aHATUN

Ne HaumenoBanue pasaesia / TeMbl Coaepxanue
AUCHMILINHBI
1 OcHOBbI HAHOXMMHUM U HAHOTEXHOJIOTUH
1.1 Tewma 1. BBenenue B HAHOXHMHUIO B 1. Henn u 3aa41 HAHOTEXHOJIOTHH.
HaHOTEXHOJIOTHI0. OCHOBHBIE 2. ®usnyecKkre U TEXHOJIOTHYECKHE MPOOIeMBbl U
TIOHSATHS HAHOXUMUHU U OTpaHUYCHUST MUKPOMHUHUATIOPHU3AITUN

HAaHOTEXHOJOruU. MicTopus pasBUTUSA  MOJIYIPOBOAHUKOBBIX YCTPOUCTB.
HaHoTexHoJorui. UHcTpymentapuii | 3. [IpuMeHeHne METO0B HAHOTEXHOJIOTUH JIIS
HaHOTEXHOJIOTA. YMEHBIIIEHUS pa3MepoB IPUOOpPOB.

4. IlepcrieKTUBHBIE HAHOMATEPHUAIIBI U
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1.2

1.3

Tema 2. OGmiast xapakTepucTHKa
00BEKTOB HAHOTEXHOJIOTUH U
CIOCO0OB UX MOJIYYEHUS.

Tema 3. OGmiast xapakTepucTHKa
(bU3NIECKUX U XMMUYECKUX CBOMCTB
HAHOYACTHII.

HaIlpaBJI€HUsI HAHOTEXHOJIOTUU.

5. Busyanusanus v KOHTPOJIb PE3YJIbTATOB
HAaHOTEXHOJIOTUH - 00s13aTeNIbHOE YCIIOBUE ISl UX
peanu3alnuu U pa3BUTHSL.

6. OCHOBHBIE ITOHATUS HAHOXUMHUU U
HaHOTEXHOJIOTHUH.

7. Dnexkrpocratndeckue 3HPEeKThI.

8. JIokanbHBIN TEMJIOBOM Harpes.

9. Inactuueckas nedopmarius.

10. [ToneBoe ucnapeHue MoA0KUTEIbHBIX U
OTPULIATEIIbHBIX HOHOB.

11. TlounepomoTopHBIi 3P PEKT.

12. DddeKT 37eKTpOHHOT0 BETpA.

13. Hctopust pa3BUTHSI HAHOTEXHOJIOTUH.

14. HaHOCTYKTYpHBIE 3JIEMEHTHI BEILIECTBA.

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

16. KBanTosie Touku (KT) - uCKyccTBeHHbIE
MOJIEKYJIBI.

17. HaHOCTpYKTYpHBIE TOTUMEPDI

18. IHCcTpyMeHTapHil HAHOTEXHOJIOTA.

19. Matepuaiibl Ha OCHOBE HAHOCTPYKTYPHBIX
3JIEMEHTOB.

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

21. CTpyKTypHBI€ 3JIEMEHTHI JIJI1 HAHOMATEPHUATIOB
00J1€€ BHICOKOTO MOPSJIKA.

22. YraepoaHble HAHOTPYOKH, TEXHOJIOTHUS
W3TOTOBJICHUS, CTPYKTYpa U CBOWCTBA.

1. OCHOBHBIE TUIIBI HAHOCUCTEM.

2. O06m1ast xapaKTepUCTHUKA METOJIOB MOTYYCHHUS
HaHOCHCTEM.

3. ®u3nvecKrue METOIbI.

4. XUMHUYECKHAE METO/IEL.

5. MexaHOXUMUYECKUE METOBI.

6. [IpuHIUI METOA TUCTIEPTUPOBAHUS TTOTOKOM
KUJKOCTH WM rasa.

7. IlonyyeHre HAHOYACTUI METOJIOM
MOJIEKYJISIPHBIX TyYKOB.

8. IlpuHnunuanbpHas cxema MeTo/a ra3opazHoro
CUHTE3a METAJUTMYECKUX HAHOYACTHLI.

9. [InazmoxuMudeckuii cnocod noayueHus
HaHOpa3MEepHBIX YacTHUI[?

10. KprpoxumMu4ecknii CHHTE3.

1. BpoyHoBckoe aBuxeHue u auddy3us.

2. DIIEKTPOHHOE CTPOECHUE U 3JIEKTPOIIPOBOJIHOCTD
HaHOYACTHII.

3. I[IpocTpancTBeHHas! CTPYKTYpa HAHOYACTHII.
4. MarguTtHbsle CBOMCTBAa HAHOYACTHII.

5. Onruueckue cBOMCTBAa HAHOYACTHIL.

6. MexaHnyeckue CBOMCTBA HAHOMATEPHUAJIOB.
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7. Tepmudeckue CBONCTBAa HAHOYACTHII.
8. KatanmuTtuueckue CBOMCTBA HAHOCUCTEM.

1.4

1.5

1.6

Tema 4. CynpamonexyspHas XUMHUS
U caMOCcOOpKa OCHOBHBIC TEPMUHBI U

NoHATUA. byyliee HAHOTEXHOJIOTUM:

POGJIEMBI U MTEPCIIEKTUBBI.

Tewma 5. KopnyckyisipHO-BOIHOBast
MPHUPOJIA FITEKTPOMATrHUTHOTO
U3Iy4CHHUS U CTPOSHHE aToMa.
KBanToBbie pazmepHbie 3 PEeKTHI.
KBaHTOBBIE TOUKH, IPOBOJIOKH U
TUTOCKOCTH.

Tema 6. O0OBEKTHI HAHOXUMHUH.
Knaccudukanum HanHouacTuil.
"YMHBIE" HAHOMATEpUAIBI.

1. CynpamonekyisipHasl XUMHUsL U caMocOOopKa -
OCHOBHbBIE TEPMHUHBI U TOHSATHUS.

2. Marepuansl 3J€KTPOHUKHU ISt
HAaHOTEXHOJIOTUH.

3. Kpemuuii u ero moaudukanuu, B TOM 4YHCIIE,
KpPEMHUI Ha U30JIATOPE, HOPUCTHIN KPEMHUH,
HAHOKPUCTAJUIbI KPEMHHUS B JUOKCHJIE KPEMHMUSL.
4. Bynyiiee HAHOTEXHOJIOTHI: TIPOOIEMBI U
IIEPCIIEKTUBBI.

5. I'erepoctpyktypsl (I'C) u Hanboee
pacnpoCTpaHEHHBIE CUCTEMBI
MOJIYIIPOBOIHUKOBBIX MaTEpHUajIoB Ha OCHOBE
TBEpAbIX pacTBopoB A3BS5.

6. TpoiiHble U YeTBEPHBIC COCTMHEHHS HA OCHOBE
A3B5.

7. Matepuanbl Ha OCHOBE HUTPHIOB U HX
IIPUMEHEHHUE.

1. KopryckynsipHO-BOJTHOBAsI IPUPOIA
ANEKTPOMArHUTHOTO U3ITyYEHUSI U CTPOCHUE
aToMa.

2. CyOMUKpOHHBIE TEXHOJIOTHH.

3. YMeHblIeHHE pa3MEPOB AJIEMEHTOB METOAAMHU
TPaIUIIMOHHON TUIAaHAPHON TEXHOJIOTUH 3a CUET
pa3paboTKH, CO3/IaHUs U IIPUMEHEHUS
IKCTPEMANIbHBIX YAbTPA(PHOIETOBBIX HCTOUHUKOB
W3JIyYEHHS CO CBEPXKOPOTKOU IJTMHOW BOJIHBI
(13.5 aMm) mpu mporieccax TUTOrpadum.

4. KBanToBble pazMepHbIe 3P (HEKTHI.

5. IcTOYHUKY 3KCTpeMaIbHOTO YibTpaduonera.
6. JlazepHOE U3ITy4YeHUE: B3aUMOJICIICTBHE C
MOBEPXHOCTHIO U IpuMeHeHue B HT.

7. Hanonurorpadus.

8. DNeKTpOHHAas1, HOHHAS U PEHTI€HOBCKAs
auTorpaduu.

9. M3rotoBneHne HAHOTOYEK U HAHOIIPOBOJIOK
JUTOrpapUUECKUMHA METOJIaMHU.

10. KBaHTOBBIE TOUKH, IPOBOJIOKH U MJIOCKOCTH.
11. Camoopranusaiiys KBAaHTOBBIX TOYEK U HUTEH.
12. CamoopraHn30BaHHBINA POCT MO0 MEXAHU3MY
13. Crpancku-Kpacranosa.

14. Teopust caMOOpPraHU30BaHHOTO POCTA
KBaHTOBBIX TOYEK.

15. Cucremsl NOIyNIPOBOJHUKOBBIX MaTEpUAJIOB
Jutst BeIpanuBaHus cTpykTyp ¢ KT.

1. OOBEKTHI HAHOXUMUH.

2. Knaccudukanuy HaHOYACTHII.

3. HanoneuaTHas nurorpadus.

4. I3roToBJIEHHE IITAaMIIOB.

5. Be1Oop pe3ucToB, MOJMMETUIMETAKPUTIAT.

6. PeakTHBHOE MOHHOE TpaBJICHUE.
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1.7

Tewma 7. IlpuHnunst
(GYHKLIIMOHUPOBAHUS

MOJIYITPOBOTHUKOBOM JIEKTPOHUKHU.

JAHK-xommbroTep.

7. YMHBIE HAaHOMATEPUAJIBI.

8. PocT HaHOCTPYKTYp Ha (haceTUPOBAHHBIX
IJIOCKOCTSIX.

9. TpexmepHbIE MaCCUBBI KOT€PEHTHO-
HaMpPsKEHHBIX OCTPOBKOB.

10. MaccuBsl BepTukaiabHO-cBsi3aHHBIX KT.

1. [TpuHIHIB GYHKITMOHUPOBAHUS
MOJIYTIIPOBOITHUKOBOM 3JIEKTPOHUKH.

2. [leppoauueckue CTpYKTYpbl INIOCKUX IOMEHOB.
3. CTpyKTYpHI C IEPUOIUYECKON MOTYIISIIUCH
COCTaBa B AIUTAKCUAIbHBIX IIJIEHKAX TBEPABIX
PacTBOPOB MOITYITPOBOIHUKOB.

4. IlonynpoBOIHUKOBBIE JIa3€pbl HA OCHOBE
reTepOCTPYKTYP C KBAHTOBBIMU TOUKAMU

5. Cnocobnocth Mosiekyn JIHK koaupoBaTth
HH(OPMAIIHIO O CTPOCHUU OEJTKOB C
HCII0JIb30BAHUEM OTPAHUYEHHOIO YHCIIA «OYKBY.
6. [Ipumepnl JIHK-BoIuncieHui.

1.8

1.9

Tema 8. HaHOOOBEKTHI KaK OCHOBA
HOBBIX JIEKAPCTB U CUCTEM HX
HanpaBJICHHON JOCTaBKH.
Hanommnarnocrtuka.

Tema 9. IHK-unme1 1 OMOYHATIBL.

I'enHas Tepanus U 3JIE€KTpONOpaLHs.

Hanorexnomoruu n OMOMHUMETHKA:
nojipaxkast IpUpPoe.

1. HaHOOOBEKThI Kak OCHOBA HOBBIX JIEKAPCTB U
CUCTEM UX HalpaBJICHHON JOCTaBKHU.

2. VloHHBI CUHTE3 HAHOCTPYKTYP Ha MOBEPXHOCTH
1 B 00BEME MOITYIPOBOAHUKOB.

3. ®opMupoBaHNE HAHOKPUCTAIIIOB KPEMHHUS U
repMaHus B AMOKCHUJIE KPEMHHUSI U ITOJIMMEPHBIX
MaTepuagax Ipyu HOHHOH 6GoMOapIupoOBKe.

4. IIpouieccel caMOOpraHu3ali HAaHOCTPYKTYP
IIPY HMOHHOM CHHTE3E.

5. AHU30TPOINTHOE PACIIbUIEHUE TOBEPXHOCTH
MIOJIYTIPOBOIHUKOBBIX MaTEPUAIIOB IIPU
BO3JICICTBUU MOHHBIX ITyYKOB.

6. IloBpIlIEHNE YyBCTBUTEIBHOCTH TPAJAULIMOHHBIX
CPEICTB AUAarHOCTUKH.

7. HaHOUacCTHIIBI B COCTaBE UMMYHOCEHCOPOB.
8. JlabopaTtopus Ha yute.

1. MukpoduitoniHble CUCTEMBI.

2. [lonumepa3zHas 1ienHas peakuus.

3. IIpoBeneHune nonuMepasHoi LETTHON peakliun
1utst moirydenust pparmentoB JIHK 3aganHoit
IIOCJIEZI0BATEIBLHOCTU OJIMTOHYKJIEOTH/IOB.

4. buouursl.

5. ®OpMHpPOBAaHUE LIEHTPOB CBSI3bIBAHMSI.

6. Peructpanus curnana JJHK-ununos.

7. 'eHHas Tepanus U IEKTPOIOpaLHsL.

8. Pexombunantasie JJHK.

9. I'eHHas HHXKEHEPUS.

10. Myrtauuu.

11. Pectpukuus.

12. Tparcaykuus.

13. OGMeH reHeTHUECKUM MaTepUaoM.

14. KoHctpykiuu u3 0eiKoB.

15. «Ilonenxn» u3 monexkyn JAHK.

16. PHK-nanoMammvHsbI.
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5. YueOHO-MeTOAHYECKOE o0ecievyeHne 1JIs1 CAMOCTOSATeIbHO padoThl 00yYAKOIIUXCS 110
AUCUUIIMHE (MOIYJIIO)

[lepeueHp TEM BBIHOCUMBIX Ha CAMOCTOSITEJILHOE U3YYEHHE

1. OcHOBHBIE TTPOOJIEMBbI HAHOXUMUHU.

2. MeTo/pl ncciie10BaHUsl HAHOPa3MEPHBIX CUCTEM.

3. UccnenoBanue v MoJIeIMpOBaHUE HAHOMATEPUAJIOB.

4. IlepcnexTUBHBIE METOIbI HAaHOCOOPKH. TexHonoruu 3D-nevaT.
5. Teopust ¢ppakranoB. @pakTagbHbIE CBONCTBA HAHOMATEPHAIIOB.

Crucok yueOHO-METOIMYECKUX MaTepUAIOB

1. Mapromua B.M. BBemenue B HaHOTEXHOJOTHIO. [DNEeKTpoHHBIA pecypc] / B.H.
Maproaun, B.A. XKab6pes, ['.H. Jlykpsanos, B.A. Tynuk. — Dnekrpon. pan. — CII16.: Jlans, 2012.
— 464 c. — Pexxum nocryna: http://e.lanbook.com/book/4310 — 3ar. ¢ skpana. (01.06.2023).

2. HanoTexHomornu M cnenuaibHble Martepuaibl: ydeOHoe mocooue / moxm pexa. FO.IL
Conanena. — Cankr-Ilerepoypr: Xumuszgar, 2009. — 336 ¢. — ISBN 978-5-93808-177-2; To xe
[Onekrponnsiii  pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=98343
(01.06.2023).

3. AnnpueBckuii P.A. OCHOBbI HaHOCTPYKTYpPHOTO MaTepualIOBeleHUS. BO3MOXHOCTH U
npoOeMbl [ DIEKTPOHHBIN pecypc|: MoHOorpadusi — DineKkTpoH. naH. — MockBa: M3narenbcTBo
"JIabopatopus 3Hanuit", 2017. — 255 c. — Pexxum poctyna: https://e.lanbook.com/book/94128. —
3ar. ¢ akpana. (01.06.2023).

4. Hesonua B.K. 30H70BbIE HAHOTEXHOJOTMHM B JIeKTpoHHMKe: MoHorpadus / B.K.
Hesonun. — U3a. 2-e, ucnp. — Mocksa: Texunocdepa, 2014. — 174 c.: un., cxem., 1adn. — (Mup
anekTpoHuku). — bubmmorp. B kH. — ISBN 978-5-94836-382-0; To xe [DnekTpoHHbIH pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=260697 (01.06.2023)

6. YueOHO-MeTOoAMUYECKOE U HH(POPMALIMOHHOE o0ecTedeHue JUCHUNIMHBI (MOIYJIs)
6.1. Ilepeuennb yueOHoii JIuTEPATYPbI, HEOOXOAUMOM 1JIA OCBOECHH S JUCHUNIMHBI (MOIYJISA)
OcHoBHasi yueOHasi iuTepaTypa:

1. HanorexHonoruu ® crenuagbHble Marepuaibl: ydeOHoe mocobue / mon pen. FO.IL.
Connnena. — Cankr-IlerepOypr: Xumunznat, 2009. — 336 c. — ISBN 978-5-93808-177-2;
To xKe [DneKTpOHHBIH pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=98343 (01.06.2023).

2. Mapromua B.M. BBeneHne B HaHOTEXHOJOTHIO. [DiekTpoHHBIM pecypc] / B.HW.
Mapronun, B.A. XKabpes, I'.H. JIykpsnos, B.A. Tynuk. — Dnextpon. nad. — CII0.: Jlans,
2012. — 464 c. — Pexxum nmoctyma: http://e.lanbook.com/book/4310 — 3arn. ¢ skpaHa.
(01.06.2023).

JlonoyiHUTeIbHAS y4eOHAas JuTepaTypa:

1. Hesosmur B.K. 3o0oHm0BBIE HAHOTEXHOJOTMHU B JIJIEKTpoHUKe: MoHorpadus / B.K.
HeBomun. — U3x. 2-e, ucnp. — Mocka: Texnocdepa, 2014. — 174 c.: un., cxeM., Tadi. —
(Mup osnekrponuku). — bubmmorp. B kH. — ISBN 978-5-94836-382-0; To xe
[DnexTponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=260697
(01.06.2023)

2. AwnppueBckuii P.A. OCHOBBI HAaHOCTPYKTYpPHOIO MaTepHuasloBeleHHs. BO3MOXKHOCTH U
npolOsieMbl [DNEKTPOHHBIN pecypc]: MoHorpaguss — OneKkTpoH. naH. — Mocksa:
UznarensctBo "JlabGoparopust 3Hanumit", 2017. — 255 c. — Pexum pocryna:
https://e.lanbook.com/book/94128. — 3ari. ¢ skpana. (01.06.2023).
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6.2. [lepeyeHb 3JIEKTPOHHBIX OMOJIHOTEYHBIX CHCTEM, COBPEMEHHBIX NMPO(eCcCHOHATIBLHBIX
0a3 JaHHBIX M1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHMeM PEeKBU3UTOB
n/n
1 Jorosop Ha goctyn k 9bC ZNANIUM.COM wmexay baml'V B nuie nupexropa CO

bamlV u OO0 «3nanmym»Ne 3/22-36¢ ot 05.07.2022

2 Jlorosop Ha noctyn k DBC «9BC IOPAWT» (monnast komiekims) Mexay baml'y B e
mupextopa CD baml'Y u 000 «diekrporHoe u3narensctBo KOPAUT» Ne 1/22-36¢ ot
04.03.2022
3 Horosop Ha noctyn k ObC «YHuBepcurterckast 6nbarorexa onnaitn» mexxay baml'y u

«Hexcmeauna» Ne 223-950 ot 05.09.2022

4 Horosop Ha noctyn k ObC «Jlaub» mexay bamlV u uznarensctBom «Jlanb» Ne 223-948
ot 05.09.2022
5 Horosop Ha noctyn k ObC «Jlanb» mexny bamlV u nznarenscrBom «JIaub» Ne 223-949
ot 05.09.2022

6 Cornamenue o corpynauuectse Mexxay baml'y u uznarensctsom «Jlanp» Ne 5 ot
05.09.2022
7 OBbC «9b bamlV», 6eccpounsiii norosop mexay bamly u OO0 «OTkpbIThIE

oubnuoteunsie cucteMb» Ne 095 ot 01.09.2014 1.
Horosop Ha BJI nuccepramuit mexay bamlV u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noakimtoueHnu k HOb u o npenocrasnenun gocrymna k oobekram HOb mexny
baml'V B nmune nupekropa CO baml'y ¢ ®I'BY «PI'by Ne 101/HOb/1438-I1 ot
11.06.2019
10  Joroeop Ha poctyn k DBC «3B5C FOPAWIT (nomuas xomnexuus) Mexcay YYHuT B nune
mupextopa CO YYHuT u 000 «dnekTponnoe m3narenscto FOPAWT» Ne 1/23-36¢ ot
03.03.2023

oo

Ilepeyenb pecypcoB HH(pOPMALMOHHO-TEJEKOMMYHUKANMOHHOM ceTH « UHTEepHeT» (naJiee -
cerb «AHTEpHET»)

Ne Anpec (URL) Onucanue cTpaHUuLbI
n/n
1 http://www.chemport.ru/?cid=14 Karaynor XuMU4ecKkux pecypcoB // 3JIeKTPOHHBIC
CIIPaBOYHUKH
2 https://www.nanonewsnet.ru/ CaiiT 0 HaHOTeXHONIOTUsAX B Poccun

6.3. IlepeyeHb JIMIEH3HOHHOT0 U CBOOOIHO PACIIPOCTPAHSIEMOI'0 IPOrPAMMHOI0
o0ecrevyeHusi, B TOM YHCJIe 0TE4eCTBEHHOI0 TPOU3BOACTBA

HaI/IMeHOBaHI/Ie leOFpaMMHOFO oﬁecneqeﬂuﬂ
Windows XP

Office Standart 2010 RUS OLP NL Acdmc

Office Standart 2007 Russian OpenL.icensePack NoLevel Acdmc

7. MaTtepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AUMAS VISl OCYIIeCTBJIEeHUS 00pPa30BaTeIbLHOI0
npouecca no JMCuUMIUInHe (MO1yJII0)

Tun yyeOHol aynuropuu OcHanieHHOCTD Y4e0HOH ayIuTOPpUH
YuTanpHbIN 3a1: TOMEUIEHUE JUIS yueOHast Me0enb, yueOHO-HaTIsSAHbIE TOCOONUs,
CaMOCTOSITENIbHOM pabOThI KOMIIBIOTEPHI ¢ 10CcTynoM K cetu «utepuer» u SNUOC
Punnana
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YueOHast ayTuTOpHs IS
MPOBEICHUS 3aHATUN
JIEKIMOHHOTO TUIA, yueOHas
ayJIUTOPHS JIs
MIPOBEACHUS 3aHATUI
CEMHHApPCKOI'0 TUIIa, yueOHas
ayIUTOPHS TEKYIIErO KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTaluu, yuyeOHas ayIuTopus
TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALIMM

yaeOHast Mme0Oenb, T0CKa, MyJIbTUMEIUA-TIPOCKTOP, IKpaH
HACTEHHBIN, y4eOHO-HarJIsITHbIE TOCOOUS
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