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

KOMIIETeHIIM A

DopmupyemMas

KOMIIeTeHIUS (C yKa3aHUueM

KO0/12)
OIIK-4. Cnocoben
oOecrnieunBaTh NPOBEICHUE

TEXHOJIOTHYECKOI'O ITpo1Ecca,

UCII0JIb30BaTh TEXHUYECKUE
CpeCTBa AJIsl KOHTPOJIS
apaMeTpoB

TEXHOJIOTHYECKOI'O ITpo1ECca,

CBOMCTB CBIPbsl U TOTOBOU
IIPOAYKIIMH, OCYIIECTBIIATh
WU3MEHEHHUE NIapaAMETPOB

TCXHOJIOTHYCCKOI'O IIpoueccca

IIPU U3MEHEHUH CBOMCTB
CBIpBS

[1K-1. IToarotoBka mpo6
(0Opas31oB) U MPOBEACHUE
WCIIBITAHUH CBIPBS,
noiy(abpuKaTOB U TOTOBOU
MPOJYKIIMH Ha Pa3HBIX
CTaJUsIX IPOU3BOJICTBA

Kon u HanmmeHnoBaHue

HHIUKATOPA 10CTHKEHH
KOMIIeTeHIIUH

OIIK-4.1. ciocoben
MPUMEHSATh METOIBI U
CpeAcTBa AUAarHOCTUKH U
KOHTPOJISI OCHOBHBIX
TEXHOJIOTUYECKUX
IapameTpoB,
MaTeMaTHYeCKUe METOIbI,
IIPUMEHSIEMbIE B TEOPUU
aBTOMaTHYECKOTO
yIpaBJICHUS.
OIIK-4.2. onpenensier
OCHOBHBIE CTATHYECKHUE U
JMHAMHYECKHE
XapaKTEePUCTUKH OOBEKTOB;
BBIOMpAET pallMOHAIbHYIO
CHCTEMY PEryJIMpOBaHUs
TE€XHOJIOTHYECKOI0
nporecca, KOHKpETHbIE
TUIBI IPUOOPOB AJIs
JMArHOCTHUKH XUMHKO-
TE€XHOJIOTHYECKOI0
nporecca.

Pe3yabTaThl 00yueHus no
AMCUUIJIMHE (MOLYJII0)

OO0yuaromuiics T0KEH:
3HAThL OCHOBHEBIE BUEI
HAaHOOOBEKTOB U
HaHOMATEPHAIIOB, YMETh
MIPOTHO3UPOBATH UX
YCTOWYMBOCTH U (PU3UKO-
XHMUYECKHE CBOMCTBA; UMETh
MpECTaBICHUS O prOopax u
YCTPOHCTBAX, pa3pabaTbIBaeMbIX
Ha OCHOBE HAHOMATEPUAJIOB.
OO0yuaromuiicst 10KEH:
YMeTh aHaIM3UpOBaTh U
IIPOBOJIMTH OIICHKY
COBPEMEHHBIX HAYYHBIX
JIOCTHO>KEHMH B 00J1acTH
HAHOXHMMH U HAHOTEXHOJIOI'HIA;
OPUEHTUPOBATHLCS B METOAAX
MOJTyYEHUS U UCCIIE0BaHUS
HAaHOCTPYKTYP: CKaHUPYIOLIEH
TYHHEJIbHOM MUKPOCKOTIHH U
CIIEKTPOCKOITHH.

OIIK-4.3. paccunthIBacT
OCHOBHOE U
BCIIOMOTaTeNIbHOE
obopynoBaHue,
MaTepHUaIbHbIN U TEIJIOBOU
OaJjtaHCchl, OCHOBHBIE
TEXHOJIOTHUECKHE
rapamMeTpbl YCTAaHOBKH TIPU
W3MEHEHUHU CBOMCTB ChIPbs
Y TOTOBOM IIPOIYKIMHU
XUMUYECKUX TPEANPUATHMN.

[IK-1.1. uccnenyer Ha
1abOpPaTOPHBIX YCTAHOBKAX
COCTaB ¥ CBOMCTBaA
CHUHTETUYECKHX BEIICCTB
Pa3INYHON NPUPOBI.

OOyyaromuiicst TOMKeH:
Bnanerr MmeTongomorueit
TEOPETUYECKUX U
IKCIIEPUMEHTAITLHBIX
UCCIIEJIOBAaHUM B 00J1aCTH
HAaHOXUMUH; TCOPETHUECKUMU
3HAHUSMHU O TIPUHITUIIE
pa3MepHOro KBaHTOBAHUS U
YCIOBUSX HAOTIOACHUS
KBaHTOBO-Pa3MEPHBIX SIBJICHHIA,
(GyHIaMEHTAIbHBIMUA 3HAHUSIMH
0 crienuuKe MOBEICHUS
BEIIECTBA B HAHOMETPOBOM
pa3MepHOM JHara3oHe;
MMOHUMATh MEXaHU3M
BO3HHKHOBEHHUS Pa3MEPHBIX
(U3HYECKUX U XUMHUYECKHUX

3¢ dexTos.

OO06yuaromuiics T0KEH:

3HaTh OCHOBHBIE
TEXHOJIOTHYECKHE TTPOIIECCHI,
WCIIOJIb3YEMbIE TIPH MOTYICHUN
HaHOMATEPHAJIOB; TIPHHIIATT
paboThl U KOHCTPYKITUIO



[IK-1.2. ucnions3yer
pe3yJIbTaThl UCCIIeI0BAaHUMN
" SKCIICPUMCHTOB B
o0JacTu cuHTe3a
CHHTCTHYCCKHX BCUICCTB.

TUMOBBIX YCTPOUCTB U
puOOPOB, UCIIONIB3YEMbIX B
WCCIICIOBAaHUHU U TTOJTY4YCHUH
HaHOMaTEpPHAJIOB.
OOyJarommiicst TOJKEH:

YMeTb MPOBOJIUTH CBS3b MEXKIY
CTPYKTYpPOIi, COCTaBOM U
CBOWCTBAaMH HaHOMATEPHAJIOB,
MOJIB30BAThCS CIIPABOYHBIM
MaTepHaIoM IO UX CTPOCHUIO U
CBOWCTBaM B 00JIACTH CHHTE3a
CHHTETHYECKUX BEIICCTB.

[TIK-1.3. ocymiecTBisier
KOHTPOJIb BEICHUS
J1a00paTOPHBIX )KYPHAIOB U
CBOEBPEMEHHOE
odopmileHHE pe3yIbTaToOB
aHAJIM30B U UCHBITAHUN
COIJIaCHO CUCTEME
MEHEKMEHTA KauecTBa.

OO0yuaromuiics T0KEH:
Bianets HaBblkamu BeIOOpa
METOOB HCCIIENOBAHUSA U
MOJIYYCHHUS] HAHOMATEPUAJIOB C
Y4€TOM UX 0COOCHHOCTEH 1
Ha3HAYECHUS.

2. e 1 MeCTO AUCHUILIMHBI (MOAYJISAA) B CTPYKTYpe 00pa3oBaTe/IbHOH POrpaMMbl

[enn u3ydeHus: IUCUUIUINHBI:

apnsgeTcss GpopmupoBaHue y OyAyIIero CenuaaIiucTa KOMIETCHIUH, CBSI3aHHBIX C MOHMMAaHUEM
pOJIH, KOTOPYIO UTPAET COBPEMEHHBIC HAHOXUMUS U HAHOTEXHOJOTHH B (POPMUPOBAHUU HOBOU
napajurMbl HayKd, pacCUIMPEHUH U COBEPILIEHCTBOBAHUU €€ BO3MOXKHOCTEH U, B CBA3U C ITHUM,
pelIeHUN COBPEMEHHBIX KIIFOUEBBIX TEXHOJIOTHUYECKUX MPOOJIEM MPOMBINIJIEHHOCTH, SKOJIOTUU U
Ka4yeCTBa KU3HU.

Hucnurnnuna «OCHOBBI HAHOXUMHUHU M HAHOTEXHOJIOTHNY» OTHOCHUTCS K 00s13aTEIHFHOM YacTH.

JucnummHa usydaercs Ha 3 Kypce B 5 cemecTpe

3. O0beM TUCHUTUINHBI (MOYJIs) B 32a4€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKajgeMHYecKHX WM ACTPOHOMHUYECKHX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy
o0yJaromuxcs ¢ mpernogaBaTeieM (10 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITETbHYIO
padoTy 00y4aommXxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCIUILTUHBI COCTaBisAeT 4 3a4. en., 144 akaj. .

Bcero yacos
O0beM JMCHUIIIMHBI
Ounas popma o0yueHust

OO0miast TpyA0€MKOCTh TUCITUTLTHHBI 144
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ Ipero1aBaTesieM:

JIEKITUH 16

MPAKTUYECKHUX (CEMUHAPCKUX) 32

apyrue Gpopmbl KOHTakTHOH paboTsl (PKP) 1,2
YueOHBIX YaCOB Ha KOHTPOJIH (BKJIIOYAsT Yachl TOATOTOBKH): 34,8

9K3aMeH
Y4eOHBIX YacOB HAa CaMOCTOATENbHYIO padoTy obydatouuxcs (CP) 60




DopMbl KOHTPOJIA

CemecTpnl

OK3aMCH
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4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesiam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3znenbl AUCHMILIMHBI M TPYI0EMKOCTD 10 BUAaM y4eOHbIX 3aHATHH (B
aKaJeMHU4YeCKHX 4acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CaAMOCTOSITEJILHYI0 PaboTy
00y4aroIUXcs ¥ TPYA0EMKOCTH (B

Ne HanmenoBanmue pasiesia / TeMbl acax)
n/n JTUCIHUIIINHBI
KonTakTHas padora ¢
nmpenogaBareJgeM Cp
Jlek IIp/Cem Jlao
1.1 Tewma 1. BBenenue B HAHOXUMUIO U 1 4 0 6
HAHOTEXHOJOTHIO. OCHOBHBIEC IOHATHUS
HaHOXMMUU U HaHOTexHoJoruu. Mcropus
pa3BUTHA HaHOTEXHOJOrui. HCTpyMeHTapuii
HaHOTEXHOJIOTa.
1  OcHOBBI HAHOXMMHH M HAHOTEXHOJIOTHHU 16 32 0 60
1.9 Tewma9. JIHK-uuner u Onouunsl. I'eHHas 1 2 0 8
Tepanus u eKTponopanus. HanorexHonorun
U OMOMHMETHKA: Mo/Ipakasi IPUpOJIE.
1.7  Tewma 7. [Tpunuuns! GyHKIMOHUPOBAHUS 2 4 0 7
HOJyIPOBOIHUKOBOH 3nekTpoHuku. JTHK-
KOMITBIOTED.
1.6 Tema 6. OOBEKTHI HAHOXUMUH. 2 4 0 7
Knaccu¢ukanum Hanouactun. "YmMHuble"
HaHOMAaTepHAJIbI.
1.5 Tewma 5. KopnyckymisipHo-BOJHOBas MpUpoaa 2 4 0 7
3JIEKTPOMAarHUTHOTO U3JIyYEHHsI U CTPOECHUE
atoma. KBaHTOBBIE pazMepHbIe 3PPEKTHI.
KBaHTOBBIE TOUKH, TPOBOJIOKHU U IIIOCKOCTH.
1.4 Tewma 4. CynpamosnexkyisipHas XUMUS U 2 4 0 6
camMocOOpKa OCHOBHBIE TEPMHHBI U TIOHSTHSL.
Bynyiee HaHOTEXHOJIOTHI: TPOOIIEMBI U
NEPCIICKTHBHI.
1.3 Tewma 3. Ob6mas xapakTepuCTHKa (PH3NIECKUX 2 4 0 6
U XUMHUYECKUX CBOMCTB HAHOYACTHIL.
1.2 Tewma 2. O0mas xapakTepucTuKa 00bEKTOB 2 4 0 6
HaHOTEXHOJIOTHH U CIIOCOOOB X MOJTYyYEHHUS.
1.8 Tema 8. HaHOOOBEKTHI KaK OCHOBA HOBBIX 2 2 0 7
JIEKApCTB U CUCTEM UX HAlpPaBJICHHOU
noctaBku. Hanonmarnoctuka.
Hroro 16 32 0 60

4.2. Conepxanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE O pa3jejaM (TeMaMm)

Kypc neximoHHbIX 3aHATHIA

Ne

HanmenoBanme pa3jiesa / TeMbl

Conepxanue




AUCIHHUITINHbI

1.1 Tewma 1. BBenenue B HaHOXHMHUIO 1 BBenenue B HaHoTexHooruo. Llenn u 3amaun
HaHOTEXHOJOoru0. OCHOBHbIE HaHOTeXHOoJoruu. dr3nyuecKre U TEXHOJIOTNYECKUE
MOHATHSI HAHOXUMUU U Ipo0JIeMbl U OTPAHUYEHUS MUKPOMUHUATIOPU3ALIUU
HaHOTexHoJoruu. Mcropus IIOJIYIIPOBOJIHUKOBBIX yCTPOUCTB. [Ipumenenue
pa3BUTHS HAHOTEXHOJIOTUH. METOJI0OB HAHOTEXHOJIOTHH Il YMECHBILIECHUS
WNucTpymeHTapuii HAHOTEXHOJIOTA.  pa3MepoB MPUOOPOB. Busyanusamus u KOHTPOIb

pe3yabTaTOB HAHOTEXHOJIOTUH - 00513aTeIbHOE
YCIIOBUE JJISl X PEAIM3ALUU U Pa3BUTHSL.
OnexTpocraTueckue 3¢ (HeKThl, JJOKAIbHbIH
TEIUIOBOW HArpeB, IUIaCTHUYECKas fedopmanus,
I10JIEBOE UCIIAPEHUE MTOJIOKUTEIbHBIX U
OTPHIIATEIbHBIX HOHOB, IIOHAEPOMOTOPHBIN 3P PEKT,
3 deKT 31eKTpOHHOro BeTpa. HaHOCTyKTypHbIE
3JIEMEHTHI BelecTBa. MaTtepuaiibl Ha OCHOBE
HAHOCTPYKTYPHBIX 3JIEMEHTOB.

1 OcHOBBI HAHOXMMHH M HAHOTEXHOJIOTHH

1.9 Tewma 9. AHK-uumbr 1 OMOYHUIIBI. Jlutorpaduuecku-uHAYIIUPOBaHHAS CaMOCOOpKa
I'ennas Tepanus u HaHOCTPYKTYp. [loHsATHE O NIMTOrpaduUecKu-
aiekTpornopanysa. HaHoTeXHOIOruM — MHAYIMPOBAHHOM caMOCOOPKE HAHOCTPYKTYP.

1 OMOMUMETHKA: TOJIpakas KpemHueBbie 0/17105KKH, TOMOIIOINMED,

MPUPOJIE. TpeboBanus k Macke. PekomOunanTaeie JIHK.
I'ennas unxenepus. Myranuu. Pectpuknus.
Tpancnykiust. OOMeH reHeTHYECKUM MaTepUuaioM.
Konctpyupys u3 6enkos. [logenku u3 monekyn
JHK. PHK-Hanomamunel. Bupycel.

1.7 Tewma 7. [Ipunuumnsl [Tepuoanueckue CTPYKTYpPhl INIOCKUX JOMEHOB.
(GYHKLIIMOHUPOBAHUS CTpyKTypBI C IEPUOINYECKON MOAYIISILIMEN cOCTaBa
MIOJIYTIPOBOJTHUKOBOM 3JIEKTPOHUKU. =~ B MUTAKCHAJIBHBIX IJIEHKAX TBEP/BIX PaCTBOPOB
JIHK-kommnsroTep. MOJIYIIPOBOTHUKOB.

1.6 Tema 6. OOBbEKTH HAHOXUMUHU. HanoneuaTtnas nurorpadus. M3rorosnenue
Krnaccugukanyum HaHOYACTHII. mramioB. BeiOop pe3ucTos,

"YMHBIE" HAHOMATEPUAIIBI. MOJIMMETUIIMETAaKpuiIaT. PEakTHBHOE HOHHOE
TpaBiieHHE. POCT HAHOCTPYKTYp Ha
(aceTupoBaHHBIX IUIOCKOCTAX. TpexMepHble
MacCCHBBI
KOT'€pEHTHO-HAIPSKEHHBIX OCTPOBKOB. MacCHUBEI
BEpTUKAJIBHO-CBsI3aHHBIX KT.

1.5 Tewma 5. Kopnyckynsipao-BonHoBasi =~ CyOMHKpOHHBIE TeXHOJOTUU. cTOUHUKH
IIPUPOJA NIEKTPOMArHUTHOTO HKCTpeMalibHOTO yabTpaduoiera. JIazepHoe
U3JIy4EHUsl U CTPOCHUE aTOMa. U3ITyYeHHUE: B3aUMO/IEUCTBHE C IIOBEPXHOCTHIO U
KBanToBbIE pazmepHbIe P HEKTHI. npumenenue B HT. Hanonutorpagus.

KBaHTOBBIE TOUKH, TIPOBOJIOKH U Camoopranuzaliisi KBaHTOBBIX TOUEK U HUTEH.

IIJIOCKOCTH. KBanTtoBble Toukn. CaMOOpraHM30BaHHBIN POCT 110
Mexanusmy Crpancku-Kpacranosa. Teopus
CaMOOPraHM30BaHHOI'O POCTA KBAHTOBBIX TOYEK.

1.4 Tewma 4. CynpamonekyisipHas Matepuansl 3JIEKTPOHUKH 1711 HAHOTEXHOJIOTHH.
XUMUS U CaMOCOOpPKa OCHOBHBIE I'erepocTtpyktypsl (I'C) u Haubonee
TEPMUHBI U NOHATUSA. bynyiuee pacnpoCTpaHEHHBIE CUCTEMBI MOJIYITPOBOJHUKOBBIX
HAaHOTEXHOJIOTUI: IPOOJIEMBI U MaTepuaioB. MaTepuaibl Ha OCHOBE HUTPHUIOB U HX
MIEPCIIEKTUBBI. IIPUMEHEHHE.

1.3 Tema 3. OOuiast xapakTepUCTHKA BpoyHoBckoe nBmxenue u auddysus. IneKkTpoHHOe
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(GUBUIECKUX U XUMUYECKHUX
CBOICTB HAaHOYACTHII.

CTPOEHHUE U AJIEKTPONPOBOTHOCTh HAHOYACTHII.
[IpocTpancTBeHHAas! CTPYKTYpa HAHOYACTHLL.
MarauTtHbIe cBOMCcTBa HaHOYAaCTHI[. ONITHYECKHE
CcBoOMCTBa HaHOYacTUIl. MeXaHNUeCcKHe CBOCTBA
HaHoMaTepuaioB. TepMuueckue CBOMCTBA
HaHouacTull. Katanutuaeckne cBoiicTBa
HAHOCHCTEM.

1.2 Tewma 2. O0mias XxapakKTepUCTHKA OcHoBHBIE TUITBI HAaHOCHCTEM. O01Iast
00BEKTOB HAHOTEXHOJIOTUH U XapaKTEPUCTUKA METOOB ITI0JIy4YEHUsI HAHOCUCTEM.
CIOCOOOB UX MOJYyUYEHHUS. Pusnyeckue, XMMUYECKAE U MEXaHOXUMUYECKUE

METO/IBI.

1.8 Tema 8. HaHoOOBEKTHI Kak OCHOBa  VIOHHBIM CHHTE3 HAHOCTPYKTYP Ha TIOBEPXHOCTH U B
HOBBIX JIEKApCTB U CUCTEM UX 00bEMe NoIynpoBoJHUKOB. [Iponeccsl
HaIlpaBJICHHOM JOCTaBKHU. caMOOpraHu3aliy HAHOCTPYKTYp TP HOHHOM
Hanonnarnocruka. CUHTE3€e. AHM30TPOITHOE PACIBIIICHUE TIOBEPXHOCTU

MIOJIYTIPOBOIHUKOBBIX MaTEpUajIoB IIPU BO3AEHCTBUN
MOHHBIX ITyYKOB.
Kypc npaktudecknx/ceMUHapCKUX 3aHATHI
Ne HaumenoBanue pasgesia / TeMbl Coaepxanue
AUCHHUILINHBI
1.1 Tewma 1. BBeeHue B HAHOXUMHUIO U 1. Ilenu n 3a1a4u HAHOTEXHOJIOTUU.

HaHOTeXHOJIOTHI0. OCHOBHBIE
MOHATUS HAHOXUMUU U
HAHOTEXHOJOTruH. McTopus pa3BuTus
HaHOTEeXHOJIorui. MHCTpyMeHTapuii
HAHOTEXHOJIOTA.

2. Ou3NYECKUE U TEXHOJIOTHUECKUE MPOOIIEMBI U
OrpaHUYEHUSI MUKPOMUHUATIOPU3ALUU
IOJIYTIPOBOJIHUKOBBIX YCTPOMCTB.

3. IIpuMeHeHne METOI0OB HAHOTEXHOJIOTUH IS
YMEHBILIEHUS pa3MePOB MpHUOOPOB.

4. IlepcieKTUBHBIE HAHOMATEPHUAJIBI U
HaIpaBJIEHUs] HAHOTEXHOJIOTHH.

5. Buszyanusanus 1 KOHTPOJIb pe3yJIbTaTOB
HaHOTEXHOJIOTUH - 00s13aTENIbHOE YCIIOBUE /ISl MX
pean3alyy U pa3BUTHS.

6. OCHOBHBIE TTOHSTHS HAHOXUMHUU U
HAaHOTEXHOJIOTUH.

7. OnextpocraTudeckue 3 PeKTsl.

8. JIokanbpHBIN TEIIOBOM Harpes.

9. [Inactuueckas aeopmarius.

10. IToneBoe ucnapeHue MoJI0KUTENbHBIX U
OTpHULIATENLHBIX HOHOB.

11. TlTongepomoTopHsIit 3 DeKT.

12. D¢ deKT 2MeKTpOHHOTO BETpA.

13. Uctopust pa3BUTHsI HAHOTEXHOJIOTUH.

14. HaHOCTYKTYypHBIE 3JIEMEHTHI BELIECTBA.

15. HanOCTpYKTYpHBIE 3JIEMEHTHI BELIECTBA:
aTOMBI, MOJIEKYJIbI, (DyJIIIepeHbI, HAHOTPYOKH,
KJIaCTepHI.

16. KanroBsie Touku (KT) - uckyccTBeHHbBIE
MOJIEKYIBI.

17. HaHOCTpYKTYpHBIE NTOJIUMEPHI

18. MHCTpyMEHTapHil HAHOTEXHOJIOTA.

19. Marepuaiibl Ha OCHOBE HAHOCTPYKTYPHBIX
3JIEMEHTOB.
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1.9

20. HaHokpucTamibl, HAHOTPYOKH, HAHOCTEPKHU
Y WX TIPOU3BOJIHBIE.

21. CTpyKTYpHBIE 3JIEMEHTHI JIsl HAHOMATEPHUAJIOB
0oJiee BBICOKOT'O TIOPSI/IKA.

22. YriepoaHble HAHOTPYOKH, TEXHOJIOTHS
U3rOTOBJIEHUS], CTPYKTYpa U CBOICTBA.

OCHOBBI HAHOXHMHH M HAHOTEXHOJIOTHH

Tema 9. IHK-uumibl 1 OMOYHIIBI.

['ennas Tepanus u 3JIEKTPOIIOPALIHSL.

HanorexHomoruu u OMOMUMETHKA!
nojipaXkast IpUpPoe.

1. MuKpOGIIIOUTHBIE CUCTEMBI.

2. [TonumepasHas 1ienHas peakiiusi.

3. [IpoBeaeHue noaMMepa3HON LEMHON peaKuu
11t moirydenust pparmentoB JIHK 3aganHoi
MOCJIeI0BATEILHOCTH OJUTOHYKIICOTH/IOB.

4. BUOYHIIBI.

5. ®OpMHUPOBAHUE UEHTPOB CBSI3bIBAHUS.

6. Perucrpanus curnana JJHK-uumos.

7. I'eHHas Tepanus U JIEKTPOIIOPALIMS.

8. PexomOunanTueie JIHK.

9. I'eHHas nHXEHepUs.

10. Myrtauuu.

11. Pectpukuus.

12. Tpancaykuusi.

13. OOMEH reHeTHYECKUM MaTepUaioM.

14. Konctpykuuu u3 OEiKoB.

15. «llonenxn» uz monexkyn JAHK.

16. PHK-HaHomanuHsl.

1.7

Tema 7. ITpuHIUTIBI
(GyHKIMOHUPOBAHUS
MOJIYIIPOBOJTHUKOBOM 3JIEKTPOHUKHU.
JAHK-xommnsroTep.

1. IlpuHimns! GyHKIMOHUPOBAHUS
MOJYIPOBOIHUKOBOM 3JIEKTPOHUKH.

2. I[leppoguueckue CTpyKTYpbl INIOCKUX JTOMEHOB.
3. CTpyKTYpBI ¢ IEPUOIUYECKON MOITYISAIUCH
COCTaBa B AIIUTAKCUAJIBHBIX IIJIEHKaX TBEPJBIX
PacTBOPOB MOIYIPOBOJHUKOB.

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

5. CnocobHnocts Monekyn IHK konupoBats
MH(}OPMALIHIO O CTPOCHUHU OENTKOB €
HCIOJIb30BAHUEM OTPAHUYEHHOTO YHCIIa «OYKBY.
. IIpumepsrr JIHK-BbIuncIeHUN.

1.6

1.5

Tema 6. O0BEKTHI HAHOXUMHUH.
Knaccudukanun HanHouacTuil.
"YMHBIE" HAHOMATEPUAIBIL.

Tewma 5. KopnyckynsipHO-BOIHOBast
IIPUPO/JA HIEKTPOMArHUTHOTO
HU3JTY4YCHUSA U CTPOCHUC aTOMaA.

. OOBeKThl HAHOXUMUH.

. Kimaccudukanun Hanouactuir.

. HanoneuaTtnas nurorpadus.

. U3roToBieHne mramMios.

. Bb10op pe3ncToB, noauMeTHIMeTaKpuar.
. PeakTMBHOE HOHHOE TpPABJICHUE.

. YMHBIE HaHOMAaTEpHaIbl.

. PocT HaHOCTpYKTYp Ha (paceTupOBaHHBIX
IJIOCKOCTSIX.

9. TpexMepHbIE MACCUBBI KOT€PEHTHO-
HaIpPSHKEHHBIX OCTPOBKOB.

10. MaccuBbl BepTuKaibHO-CBsA3aHHBIX KT.
1. KopryckynsipHO-BOIHOBAs IPUPOJA
AJIEKTPOMAarHUTHOTO U3JIy4YEHUsSI U CTPOCHUE
aToMa.

03N N WM~ O

8



1.4

1.3

1.2

KBanToBbie pazmepubie 3 PEeKTHI.
KBanrTosnie TOYKH, TPOBOJIOKHU U
TUTOCKOCTH.

Tema 4. CynpamonexyisgpHas XUMHUS
U caMOCcOOpKa OCHOBHBIE TEPMHHBI U

NoHATUA. byyliee HAHOTEXHOJIOTUM:

HpO6HeMLI " IICPCIICKTHUBBLI.

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

Tema 2. OOmmas xapakTepucTuKa
00BEKTOB HAHOTEXHOJIOTUH U

2. CyOMHKPOHHBIEC TEXHOJIOTHH.

3. YMeHblIeHHE pa3MEPOB AIEMEHTOB METOAAMHU
TPaIUIMOHHOMN TUIaHAPHON TEXHOJIOTUH 33 CUET
pa3paboTKu, CO3/IaHus U PUMEHEHUS
9KCTPEMAJIbHBIX YIbTPA(PHOIETOBBIX HCTOUHUKOB
W3JIyYEHHS CO CBEPXKOPOTKOM JIJIMHOM BOJIHBI
(13.5 HM) nipu Tporieccax JIUTorpaduu.

4. KBaHnToBbI€ pa3MepHbIe YPPEKTHI.

5. UcTOYHHKH 3KCTpEeMaIbHOIO yabTpaduoieTa.
6. JIazepHOE U3ITy4eHHE: B3aUMOJIEICTBHE C
MOBEPXHOCTHIO U NpuMeHeHue B HT.

7. Hanonurorpadusi.

8. DnexTpoHHas, HOHHAS U PEHTTeHOBCKas
nautorpaduu.

9. U3rotoBneHne HAHOTOYEK M HAHOMIPOBOJIOK
AUTOrpaUuECKUMU METOJAMH.

10. KBaHTOBBIE TOUKH, IPOBOJIOKHU U MIIOCKOCTH.
11. Camoopranusanys KBAaHTOBBIX TOYEK U HUTEH.
12. Camo0Oprann30BaHHBIA POCT I10 MEXAHU3MY
13. Crpancku-Kpacranosa.

14. Teopus caMOOpPraHU30BaHHOTO POCTa
KBAHTOBBIX TOYEK.

15. Cuctembl TOTYNPOBOJHUKOBBIX MaTepUaIOB
Jutst BeIpauBanus cTpykTyp ¢ KT.

1. CynpamonekyisipHasl XUMUsL U caMocOopKa -
OCHOBHbBIE TEPMHUHBI U TIOHSATHSI.

2. Matepuasbl 2IEKTPOHUKHU JJIs
HAaHOTEXHOJIOTHUH.

3. Kpemnwuii u ero monudukanuu, B TOM 9HUCIIE,
KPEMHHI Ha U30JIATOPE, IOPUCTBIN KPEMHUH,
HaHOKPHUCTAJUTHl KPEMHHUS B TUOKCHJIE KPEMHHUSI.
4. bynyiiee HAaHOTEXHOJIOTUI: POOIEMBI U
MEePCIEKTUBBI.

5. T'erepoctpyxtypsl (I'C) n Hanbonee
pacnpoCcTpaHEHHbIE CUCTEMBI
MOJIYITPOBOIHUKOBBIX MaT€pUaIOB HA OCHOBE
TBepAbIX pacTBopoB A3BS.

6. TpoliHble U YETBEPHBIE COEAUHEHUS HA OCHOBE
A3B5.

7. Marepuaibl Ha OCHOBE HUTPUJIOB U X
MIPUMEHEHUE.

1. BpoyHoBckoe aBuxeHue u auddysus.

2. DIIEKTPOHHOE CTPOEHUE U DJIEKTPONPOBOIHOCTD
HaHOYACTHII.

. [IpocTpancTBeHHas! CTPYKTypa HAHOYACTHIL.

. MargutHable cBOMCTBAa HAHOYACTHII.

. OnTuyeckue cBONCTBAa HAHOYACTHLL.

. Mexanuyeckue CBOMCTBA HAHOMATEPUAJIOB.

. TepMuueckue cBOWCTBa HAHOYACTHLI.

. Katanntnueckue cBOCTBa HAHOCUCTEM.

. OCHOBHBIE TUIIBI HAHOCUCTEM.

. O0m1as XxapakTepUCTHKA METOJIOB MOTYUEHUS

N —c0o 3N Dn bW
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CIOCO0OB UX MOJTYyYCHHUS. HAHOCHCTEM.

3. OU3NYECKHUE METOBI.

4. XUMUYECKHE METOIBI.

5. MexaHOXUMHYECKUE METOIBI.

6. [IpuHIMIT METOIA TUCTIEPTUPOBAHUS TTOTOKOM
JKHIKOCTH UJIY rasa.

7. IlonnyyeHre HaHOYACTHUI METOJIOM
MOJICKYJISIPHBIX TyYKOB.

8. [IpuHnunuanpHas cxema MeToj1a ra3o(ha3Horo
CHHTE3a METAJUIMYSCKUX HAHOYACTHII.

9. [Ina3sMOXUMHUUYECKHH CIIOCO0 MOTyUeHUS
HaHOPA3MEPHBIX YacTUIl?

10. KpuoxuMuuecKkuii CHHTE3.

1.8 Tema 8. HaHOOOBEKTHI Kak OCHOBA 1. HaHOOOBEKThI Kak OCHOBA HOBBIX JICKAPCTB U
HOBBIX JIEKAPCTB U CUCTEM HX CUCTEM HX HalpaBJICHHON JOCTaBKH.
HaIpPaBIIEHHOM TOCTABKHU. 2. NoHHbIN CUHTE3 HAHOCTPYKTYpP Ha MOBEPXHOCTH
Hanonguarnocruxka. 1 B 00BEME MOTYIPOBOAHUKOB.

3. ®opMupoBaHHE HAHOKPUCTAILJIOB KPEMHUS U
repmMaHuda B JUOKCHAC KPEMHUA U IMOJIMMEPHBIX
MaTepuaax npu HOHHOH 6oMOapIUpOBKe.

4. IIpoueccel caMOOpPraHu3alii HAaHOCTPYKTYP
P MIOHHOM CHHTE3E.

5. AHU30TPOINTHOE PACIIbUIEHUE TOBEPXHOCTH
MIOJIYIIPOBOIHUKOBBIX MaTEPUAJIOB MPU
BO3II€I>'ICTBI/II/I HOHHBIX ITYYKOB.

6. [ToBpIlIeHNE YyBCTBUTENLHOCTH TPAAULIMOHHBIX
CPEeACTB AMAarHOCTHKH.

7. HanouacTHIIBI B COCTaBE UMMYHOCEHCOPOB.
8. JlabopaTopus Ha yute.

5. Y4eOHo-MeTOoAMUYECKOE 0OecTieYeHHe I CAMOCTOSATEIbHOM PadoThl 00yUYalIIUXCsl 10
AMCUUIIMHE (MOAYJIIO)

IlepedyeHb T€M BBIHOCHMBIX Ha CAMOCTOSITEIbHOE U3YUECHUE

1. OcHOBHBIE TTPOOIEMBI HAHOXUMUHU.

2. MeTo/ipl nccne10BaHUsl HAHOPa3MEPHBIX CUCTEM.

3. UccnenoBanue u MOJIeIMPOBAaHUE HAHOMATEPHAJIOB.

4. IlepcnexTBHBIE METO Il HAHOCOOPKH. TexHonoruu 3D-nevaTu.
5. Teopus ppakranos. @paxkTaibHbIE CBOWCTBA HAHOMATEPHUAJIOB.

Cnucok yueOHO-METOJUYECKMX MaTepHUajIoB

1. Mapronua B.WM. BBenenune B HaHOTEXHONOTHIO. [DnekTpoHHBI pecypc] / B.H.
Maproaun, B.A. Kab6pes, ['.H. Jlykpsanos, B.A. Tynuk. — Dnexrpon. man. — CI16.: Jlans, 2012.
— 464 c. — Pexxum noctyna: http://e.lanbook.com/book/4310 — 3aru. ¢ akpana. (01.06.2021).

2. Hanortexnomornn u crnenuanbHbie MaTepuanbl: ydyeOHoe mocobmwe / mox pexa. HO.IL
Connnea. — Cankt-Ilerepoypr: Xumuzgar, 2009. — 336 ¢. — ISBN 978-5-93808-177-2; To xe
[DnexTponnsiii  pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=98343
(01.06.2021).

3. AnnpueBckuil P.A. OCHOBBI HaHOCTPYKTYpPHOI'O MaTepHaloBeleHHs. Bo3moxHOCTH U
npobaeMbl [DNeKTpoHHBIH pecypc]: MOHOrpadus — DJAeKTpoH. JaH. — MockBa: M3naTenbcTBo
"JlabopaTtopus 3nanmit", 2017. — 255 c. — Pexxum gocryna: https://e.lanbook.com/book/94128. —
3armn. ¢ akpana. (01.06.2021).
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4. HeBomuu B.K. 30HA0BbIE HAHOTEXHOJOTHU B JJEKTpoHHKE: MoHorpadus / B.K.
HeBonun. — U3n. 2-e, ucnp. — Mocksa: Texnocdepa, 2014. — 174 c.: wi., cxem., Tabn. — (Mup
ANIEKTPOHUKH). — bubnmorp. B kH. — ISBN 978-5-94836-382-0; To xe [ DneKTpoHHBIH pecypc]. —
URL.: http://biblioclub.ru/index.php?page=book&id=260697 (01.06.2021)

6. YueOHO-MeTOAMUYECKOE U HH(POPMALMOHHOE o0ecTedeHre JUCHUINIMHBI (MOIYJIS)
6.1. Ilepeuennb yueOHOIi IMTEPATYPbI, HEOOXOIMMOI 1)1l OCBOCHUS JUCHUIJIMHBI (MOIYJIs1)
OcHoBHasi yueOHasi IuTepaTypa:

1. HanoTexHoJIOTMM W CHEIHAbHBIE MaTepuanbl: ydeOHoe mocobue / mon pex. FO.IL
Conanea. — Cankr-IlerepOypr: Xummsaar, 2009. — 336 ¢. — ISBN 978-5-93808-177-2;
To xKe [DeKTpOoHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=98343 (01.06.2021).

2. Mapromua B.M. BBeaenue B HaHOTEXHOJIOTHIO. [DnekTpoHHBIM pecype] / B.A.
Mapronun, B.A. XKabpes, ['.H. Jlykbsno, B.A. Tynuk. — Onektpon. gad. — CII6.: Jlans,
2012. — 464 c. — Pexxum noctyna: http://e.lanbook.com/book/4310 — 3arn. ¢ skpaHa.
(01.06.2021).

JlonoIHNTEIbHAS Y4eOHas1 JIUTepaTypa:

1. AnnpueBckuii P.A. OCHOBBl HaHOCTPYKTYPHOI'O MaTepHaoBelCHUA. BO3MOXKHOCTH U
npoOsieMbl [DIEKTPOHHBIN pecypc]: MoHorpaduss — ONekTpoH. ngaH. — Mocksa:
WznarensctBo "JlabGoparopust 3Hammii", 2017. — 255 c. — Pexum pocryna:
https://e.lanbook.com/book/94128. — 3aru. ¢ skpana. (01.06.2021).

2. Heonmma B.K. 30H70BBIC HAaHOTEXHOJOTHW B JJIEKTpoHHKE: MoHorpadus / B.K.
HeBonun. — U3n. 2-e, ucnp. — Mocka: Texnocdepa, 2014. — 174 c.: un., cxem., Ta0iI. —

(Mup osnekrponuku). — bubmmorp. B kH. — ISBN 978-5-94836-382-0; To xe
[Dnexrponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=260697
(01.06.2021)

6.2. IlepeyeHb 2JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPO¢ecCHOHATBHBIX
0a3 JaHHBIX 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Ne ni/m \ HanMeHoBaHMe JOKYMEHTA € YKa3aHHEM PEKBU3UTOB
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