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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPporpaMMe HHAMKATOPAMH 10CTHKEHHS

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 HammeHoBaHue

HHIUKATOPA 10CTHKEHH
KOMIIeTeHIIUH

OIIK-4.1. ciocoben
MPUMEHSTh 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
TEXHOJOTHYECKOI0
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
YCTOMYMBOCTH U (PU3HUKO-
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 ¥ UCCIIE0OBAHUS
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; TTPHHIIAIT
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 POBOJIUTH 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 ¥ MeCTO AUCHUILIMHBI (MOAYJISA) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl

HCJH/I HU3YyUCHUSA JUCHUIIINHBI:

apnseTcss GpopmupoBaHue y OyAyIIero CrenuaaucTa KOMIETEHIIUN, CBSI3aHHBIX C MOHMMAaHHUEM
pOJIH, KOTOPYIO UTPAET COBPEMEHHBIC HAHOXUMUS U HAHOTEXHOJOTHH B (POPMUPOBAHUU HOBOU
napajurMbl HayKy, pacCUIMPEHUN U COBEPIICHCTBOBAHUU €€ BO3MOXXHOCTEW W, B CBSI3U C 3TUM,
pElIEHUN COBPEMEHHBIX KIIFOUEBBIX TEXHOJIOTHYECKUX MPOOJIEM MPOMBINIIIEHHOCTH, YKOJIOTHU U
Ka4yeCTBa KU3HU.

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

JucnumuimHa usydaercs Ha 4 kypee B 7, 8 ceMecTpax

3. O0beM TUCHUTUINHBI (MOYJIs) B 32a4€THBIX eTHHUIIAX ¢ YKA3aHHEM KOJIUYeCTBA
aKajeMHYecKUX WM ACTPOHOMHYECKHUX YACOB, BbIIeJI€HHBIX HA KOHTAKTHYIO padoTy
o0yJaromuxcs ¢ mpernogaBaTeieM (10 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITETbHYIO
paboTy o0y4arommxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCIUILTUHBI cocTaBiisieT 144 akan. d.

Bcero yacon

O0beM IMCHMIIMHBI 3aounas opma
o0yueHust
OO611ast TPYA0EMKOCTh AUCHUTIIMHBI 144
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ IpernoiaBaTeneM:
JIEKIIAHA 6
MIPAKTUYECKHUX (CEMUHAPCKUX ) 10
npyrue ¢hpopmbl KOHTaKTHON paboTsl (PKP) 1,2
Y4eOHbIX YacOB Ha KOHTPOJIb (BKIIIOYAsl Yachl MOJATOTOBKH): 7,8
9K3aMeH
Y4eOHbIX YacOB Ha CAMOCTOSITENIbHYIO paboTy 00yJaromuxcs 119
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(CP)

DopMbI KOHTPOJISI Cemectpsl
9K3aMeH 8

4. Conep:kanue JUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA AKaJeMHUYeCKHX YaCOB 1 BH/I0B y4eOHBIX
3aHATHH

4.1. Pa3nennbl JUCHUILUIMHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKa/JieMU4YecKHX 4acax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAs
CaMOCTOSITEJIbHYIO PadoTy
Ne HanmeHnoBanme pasaesia / TeMbl 00YHAIOUMXCS H TPYA0EMKOCTE (B
n/n MUCHUTLTAHBI Hacax)
KonTakTHas padora ¢
npenoaaBarteJieM CP
Jlek IIp/Cem Jlad
1  OcHOBbl HAHOXHUMHH U HAHOTEXHOJIOTHH 6 10 0 119
1.1 Tewma 1. BBenenue B HAHOXUMUIO U 1 2 0 12
HAHOTEXHOJOTHIO. OCHOBHEIC IMTOHATHUS
HAHOXUMUU U HaHOTEeXHoNoruu. Mcropus
pa3BuTHs HaHOTEXHOJOrui. IHCTpyMeHTapuii
HAHOTEXHOJIOTA.
1.2 Tewma 2. O6miast xapakTepucTuka 00bEKTOB 1 1 0 12
HAHOTEXHOJIOTUH M CITOCOOOB MX TIOTyYCHHUS.
1.3 Tewma 3. O6mas xapakTepucTUKa (PU3NIECKUX 1 1 0 12
U XUMUYECKUX CBOMCTB HAHOYACTHIL.
1.4 Tewma 4. CynpamosexyisipHas XUMHUS U 1 1 0 12
caMocOOpKa OCHOBHBIE TEPMUHBI U TIOHSTHS.
Bbynyiiee HaHOTEXHOIOTHIA: IPOOIEMBI U
TIEPCIICKTHBBIL.
15 Tewma 5. KopnyckynsipHO-BOJIHOBAs IPUPOJIA 1 1 0 12
AIIEKTPOMArHUTHOTO U3ITyYEHUS U CTPOCHUE
atoma. KBaHTOBBIE pazMepHbIe 3PPEKTHI.
KBaHTOBBIE TOUKH, TPOBOJIOKH U TIOCKOCTH.
1.6 Tema 6. OObEKTH HAHOXUMUHU. 1 1 0 12
Knaccu¢ukanum Hanoyactun. "YmMHuble"
HAaHOMAaTEPHAIIBI.
1.7  Tewma 7. [IpuHiuns! GpyHKIUOHUPOBAHUS 0 1 0 16
MOJIYITPOBOIHUKOBOM 3nekTponuku. JIHK-
KOMITBIOTED.
1.8 Tema 8. HaHOOOBEKTHI KAk OCHOBA HOBBIX 0 1 0 16
JIEKapCTB U CUCTEM UX HAMpaBICHHON
noctaBku. Hanonuarnoctuka.
1.9 Tewma 9. JHK-uumbl u Onountel. ['eHHAs 0 1 0 15
Tepanus u deKTpornopaius. Hanorexnomoruu
1 OMOMHUMETHKA: TTOJpakast MPUPO/IC.
Hroro 6 10 0 119




4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc eKImoHHbIX 3aHATHI

Ne  HamMmeHoBaHme pa3jeiia / TeMbl Coaepxanue
AUCHHILIMHBI
1 OcHOBbI HAHOXUMHUH M HAHOTEXHOJIOTHH

1.1 Tewma 1. BBenenue B HaHOXMMHUIO 1 BBenenue B HaHoTexHooruo. Llenn u 3amaun
HaHOTEXHOJOru0. OCHOBHbIE HaHOTEXHOJOoruu. PU3NUECKUEe U TEXHOJIOTUYECKHUE
MOHATUS HAHOXUMUU U po0JIeMbl U OTPaHUYEHUS MUKPOMHHHUATIOPU3ALINN
HaHOTexHoJoruu. Mcropus IIOJIYIIPOBOJIHUKOBBIX yCTPOMCTB. [Ipumenenue
pa3BUTHUSI HAHOTEXHOJIOTUH. METO/I0B HAHOTEXHOJIOTMH JIJIs1 YMEHbIICHUS
WNucTpymMeHTapuii HAHOTEXHOJIOTA.  pa3MepoB MPUOOPOB. Busyanusamus u KOHTPOIb

pPe3yJbTaTOB HAHOTEXHOJIOTUH - 00513aTenbHOe
YCIIOBUE /ISl X PEAIM3aLiU U Pa3BUTHSL.
OnekrpocraTnueckue 3 HeKTbl, TOKATbHBIN
TEIUIOBOW HArpeB, IUTaCTHUYECKas edopMarus,
MIOJIEBOE UCIIAPEHUE MTOJIOKUTENBHBIX U
OTPHIIATEIBHBIX HOHOB, TIOHAEPOMOTOPHBIN 3P PEKT,
s ekt mekTpoHHOoro BeTpa. HaHocTykTypHBIE
3JIEMEHTHI BelllecTBa. Martepuaibl Ha OCHOBE
HAHOCTPYKTYPHBIX 3JIEMEHTOB.

1.2 Tewma 2. O0uiast xapaKTepUCTHKA OcHoBHBIE THITBI HaHOCHUCTeM. OOmIas
00BEKTOB HAHOTEXHOJIOTH U XapaKTEPUCTHKA METO/I0B MOJIYyYEHUsI HAHOCUCTEM.
CIIOCOOOB UX MOTYyYCHHUS. dusznyeckre, XMMHUUECKUE U MEXaHOXUMUYECKUE

METO/BI.

1.3 Tema 3. Obmias xapakTepucTHKa bpoynosckoe nBuxenue u quddysus. IMeKTpoHHOE
(GU3NIECKUX U XUMUIECKUX CTPOEHHE U AJIEKTPONPOBOJHOCTh HAHOYACTHUIL.
CBOMCTB HaHOYACTHLI. [IpocTpancTBeHHAas CTPYKTypa HAHOYACTHULL.

MarnuTHbIe cBOMCTBa HaHOUYACTHUIl. ONITHYECKHE
CBOMCTBA HAHOYACTHL]. MexaHnYeCcKue CBOKMCTBA
HaHOMaTepHaJIoB. TepMuiecKkue CBOMCTBA
HaHovacTull. KaTanutuueckue cBoiicTBa
HAHOCHCTEM.

1.4 Tewma 4. CynpamosniekymsipHast Marepuaisl 2JIEKTPOHHUKH JJI1 HAHOTEXHOJIOTHM.
XUMHUS ¥ caMOCOOPKa OCHOBHBIE I'erepoctpykrypsl (I'C) 1 Haubonee
TEpMUHBI U NOHATUSA. bynyiee pacnpocTpaHEeHHbIE CUCTEMBI TIOTYTIPOBOJHUKOBBIX
HAaHOTEXHOJIOTUI: IPOOIIEMBI U MarepuanoB. Marepuanbl HA OCHOBE HUTPHUJIOB U UX
MEPCTIEKTUBBI. IIPUMEHEHHE.

1.5 Tewma 5. Kopnyckynsipuo-BonHoBasi =~ CyOMHKpOHHBIEC TeXHOJOTHH. ICTOUHUKH
IIPUPOJA NIEKTPOMArHUTHOTO HKCTpeMalibHOTO yabTpaduoiuera. JIazepHoe
U3JIy4EHUsl U CTPOCHUE aTOMa. U3ITyYeHHUE: B3aUMO/IEUCTBHE C IIOBEPXHOCTHIO U
KBanToBbIE pazmepHbIe P PEKTHI. npumenenue B HT. Hanonutorpagus.

KBaHTOBbIE TOUKH, IPOBOJIOKH U Camoopranuzaiiysi KBaHTOBBIX TOUEK U HUTEH.
IIJIOCKOCTH. KBanTtoBble Toukn. CaMOOpraHM30BaHHBIN POCT 110
Mexanusmy Crpancku-Kpacranosa. Teopus
CaMOOPraHM30BaHHOI'O POCTA KBAHTOBBIX TOYEK.
1.6 Tema 6. OOBEKTH HAHOXUMHH. Hanoneuatnas nutorpadus. M3rotosnenue

Knaccudukanum HanoyacTu.
"YMHBIE" HAHOMATEpHUATIBI.

mTaMinoB. Beibop pe3ucTos,
MOJIMMETUIIMCTAKPHJIIAT. PeakTnBHOE HOHHOE
TpaByieHue. Poct HaHOCTPYKTYp Ha
(baceTHpOBaHHBIX MIIOCKOCTAX. TpexMepHbIe
MaCCHBBI




KOT€pPEHTHO-HANPSKEHHBIX OCTPOBKOB. MaccuBel
BepTHKaIbHO-CBsA3aHHbIX KT.

Kypc mpakTudecknx/ceMuHapCKUX 3aHATUN

Ne HaumeHoBaHue pasaesia / TeMbl

AUCHUILINHBI
1.1 Tewma 1. BBeneHnue B HAHOXUMUIO U
HAHOTEXHOJIOru0. OCHOBHBIE
MOHSTHSI HAHOXUMUU U
HaHOTexHoJoruu. Mcropus pazsurus
HaHOTEXHOJOrui. MHCTpyMeHTapuid
HAHOTEXHOJIOTa.

1.2 Tewma 2. O0uiast XxapaKTepUCTHKA
00BEKTOB HAHOTEXHOJIOTUH U

CIOCOOOB UX MOTYyYESHHUS.

Conep:xkanue

OCHOBBI HAHOXHMHH M HAHOTEXHOJIOTHH

1. Lenn u 3a7a4y HAHOTEXHOJIOTUH.

2. ®u3nyecKre U TEXHOJIOTHYECKHe MPoOIeMbl U
OTrpaHUYCHUS MUKPOMUHHUATIOpU3AIUN
MOJIYTIIPOBOITHUKOBBIX YCTPOMCTB.

3. [IpuMeHeHne METOJ0B HAHOTEXHOJIOTUH IS
YMEHBILIEHUS pa3MepOB MpUOOPOB.

4. TlepcrieKTUBHBIE HAHOMATEPUAIIBI U
HaIpaBJIeHUs] HAHOTEXHOJIOTHH.

5. Busyanmsanus 1 KOHTPOJIb PE3YJIbTATOB
HAHOTEXHOJIOTUH - 00s13aTeNIbHOE YCIOBUE TSl UX
peanu3anuu U pa3BUTHSL.

6. OCHOBHBIE MTOHATUS HAHOXUMUU U
HaHOTEXHOJIOTHUH.

7. DnextpocraTuueckue 3(heKTsl.

8. JIokanbHBIN TEMJIOBOM Harpes.

9. [Inactuueckas aedopmarius.

10. [ToneBoe ucmapeHue noa0KUTEIbHBIX U
OTpHUIIATENILHBIX HOHOB.

11. TlornepoMoTOpHBIH 3P PEKT.

12. DddekT 31eKTpOHHOTO BETpa.

13. Vctopust pa3BUTHSI HAHOTEXHOJIOTUH.

14. HaHOCTYKTYpHBIE 3JIEMEHTHI BEIIECTBA.

15. HaHOCTpYKTYpHBIE 2JIEMEHTHI BEIIECTBA!
aTOMBI, MOJIEKYJIbI, QyIIepeHbl, HAHOTPYOKH,
KJIACTEPHI.

16. KBanTossie Touku (KT) - HCKycCTBeHHbBIE
MOJICKYJIBI.

17. HaHOCTpYKTypHBIE ITOJIUMEPBI

18. UHCcTpyMeHTapHil HAHOTEXHOJIOTA.

19. Matepuaiibl Ha OCHOBE HAHOCTPYKTYPHBIX
3JIEMEHTOB.

20. HanokpucTamisl, HAHOTPYOKU, HAHOCTEP>KHU
Y WX TIPOU3BOJIHBIE.

21. CTpyKTypHBI€ 3JIEMEHTHI JIJIs1 HAHOMATEPHUATIOB
00J1e€e BHICOKOTO MOPSJIKA.

22. YraepoaHble HAHOTPYOKH, TEXHOJIOTHUS
M3TOTOBJICHUS, CTPYKTYpa U CBOWCTBA.

1. OCHOBHBIE TUIIBI HAHOCUCTEM.

2. O0mas xapakTepucTHKa METOOB MOTyUCHHUSI
HaHOCHCTEM.

3. ®u3znyecKkrue METOIbI.

4. XuMu4eckrue MeTO/bl.

5. MexaHOXUMHYECKHUE METOIBI.

6. [IpuHLMn MeTOA AUCTIEPTUPOBAHUS TOTOKOM
YKUJKOCTH WM Ta3a.
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7. IlonnyyeHre HAHOYACTHUI METOJIOM
MOJIEKYJISIPHBIX TyYKOB.

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

9. [Ina3sMOXUMHUUYECKHH CIIOCO0 MOTyUeHUS
HaHOPAa3MEPHBIX YacTul?

10. KpuoxuMuuecKkuii CHHTE3.

1.3

Tewma 3. OO0m1as XapakKTEepPUCTHKA
(U3HYECKUX U XUMHYECKHX CBOWCTB
HaHOYACTHII.

1. BpoyHoBckoe aBuxeHue u auddysus.

2. DIIEKTPOHHOE CTPOEHUE U 3JIEKTPOIIPOBOIHOCTD
HaHOYACTHII.

3. [IpocTpancTBeHHAas! CTPYKTYpa HAHOYACTHII.

4. MarguTHble CBOMCTBAa HAHOYACTHII.

5. Onrudeckue CBOMCTBA HAHOYACTHIL.

6. Mexannyeckue CBOMCTBA HAHOMATEPHUAJIOB.

7. Tepmudeckre CBOMCTBA HAHOYACTHLL.

8. KatanuTtnueckue cBoiicTBa HAHOCUCTEM.

14

Tema 4. CynpamonexyisspHas XUMHUs
M caMOCcOOpKa OCHOBHBIE TEPMUHBI U

IIOHATHA. Byz[ymee HAHOTEXHOJIOTHI:

POOIIEMBI U TTEPCIIEKTUBBI.

1. CynpamosiekynsipHas XUMHS U caMOcOOpKa -
OCHOBHbIE TEPMHHBI U TIOHATHUS.

2. Marepuansl 2JIEKTPOHUKH AJIS
HAaHOTEXHOJIOTHH.

3. KpemHuit u ero moaudukanuu, B TOM 4HCIIE,
KPEMHMI Ha U30JIATOPE, IOPUCTHIM KPEMHUH,
HAHOKPHCTAJUIbI KPEMHHUS B JUOKCHUIE KPEMHMUSL.
4. Bynyiiee HAHOTEXHOJIOTHI: TPOOIEMBI U
HIEPCIIEKTUBBI.

5. I'erepoctpykrypsl (I'C) u Hanbonee
pacpoCTpPaHEHHBIE CUCTEMBI
IOJIYTIPOBOIHUKOBBIX MaTEpHUajIOB Ha OCHOBE
TBEpAbIX pacTBOopoB A3BS5.

6. TpoliHble U YeTBEPHBIE COCIMHEHHS] HA OCHOBE
A3B5.

7. Marepuaisl Ha OCHOBE HUTPHJIOB U UX
IIPUMEHEHHE.

1.5

Tema 5. KopnyckymnspHo-BoJIHOBas
MPHUPOJIA FITEKTPOMArHUTHOTO
U3JTy4eHHS U CTPOECHHUE aTOMa.
KBanTOBBIE pazMepHbIe 3P PEKTHI.
KBaHTOBBIE TOUKH, TIPOBOJIOKH U
IUIOCKOCTH.

1. KopmyckyiisspHO-BOJIHOBasl IPUpPOIa
AJIEKTPOMAarHUTHOTO U3JIy4YEHUSI U CTPOCHUE
aToMma.

2. CyOMUKPOHHBIE TEXHOJIOTHH.

3. YMeHblIeHHE pa3MEPOB AJIEMEHTOB METOAAMHU
TPaJIULMOHHON TUIAHAPHON TEXHOJIOTUU 3a CUET
pa3paboTKH, CO3JaHUs U TPUMEHEHUS
HKCTPEMAIIBHBIX YIbTPa(HOIETOBBIX HCTOYHUKOB
W3JIYYEHHS CO CBEPXKOPOTKOM JTMHOW BOJIHBI
(13.5 HM) npu mporeccax IUTOrpaduu.

4. KBanToBble pazMepHbie 3G (HEKTHI.

5. IcTOYHUKY 3KCTpeMaIbHOTO yibTpaduonera.
6. JIazepHoe u3iIydeHue: B3auMOAEHCTBUE C
MOBEPXHOCTHIO U NpuMeHeHue B HT.

7. Hanomurorpadwus.

8. DNeKTpOHHAas1, HOHHAs U PEHTI€HOBCKasI
auTorpaduu.

9. M3rotoBneHne HAHOTOYEK U HAHOIIPOBOJIOK
JTUTOrpagUUeCKUMHA METOJIaMHU.
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1.6

Tema 6. OOBEKTH HAHOXHUMHH.
Knaccudukanum HaHOUaCTHII.
"YMHBIE" HAHOMATEpUAIBIL.

10. KBaHTOBBIE TOUKH, TPOBOJIOKH U IJIOCKOCTH.
11. Camoopranuzanys KBaHTOBBIX TOUEK U HUTEH.
12. CaMOOpraHm30BaHHbIN POCT MO0 MEXAHU3MY
13. Crpancku-Kpacranosa.

14. Teopusa camoOpraHUu30BaHHOTO POCTa
KBaHTOBBIX TOYEK.

15. Cucrembl MOAYIPOBOAHUKOBBIX MATEPHUAIIOB
Jutst BeIpamuBanus cTpykryp ¢ KT.

. OOBEKTHI HAHOXUMUH.

. Knmaccudukanum HaHoyacTHil.

. HanoneuaTtnas aurorpadus.

. U3roroBneHue mramios.

. Bb10op pe3ncToB, moauMeTHIMETaKpuIar.

. PeakTuBHOE MOHHOE TpaBJICHUE.

. YMHBIC HAHOMATEPHUAJIBI.

. PocT HaHOCTpYKTYp Ha (paceTupoBaHHBIX
IJIOCKOCTSIX.

9. TpexmepHbIE MaCCUBBI KOT€PEHTHO-
HaIpPSHKEHHBIX OCTPOBKOB.

10. MaccuBbl BepTUKaibHO-CBsi3aHHBIX KT.

01 ON N B~ W=

1.7

1.8

1.9

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

Tema 8. HaHOOOBEKTHI KaK OCHOBA
HOBBIX JIEKAPCTB U CUCTEM UX
HANpaBJIE€HHON JOCTaBKHU.
HanommaranocTtuka.

Tema 9. IHK-ummel u OMOYHATIBL.

I'ennas TCpaIurd U 3JICKTPOIIopanus.

Hanorexnonoruu n OnoMuMeTHKa:
IoJIpaXkast IPUPOAE.

1. IlpuHimns! GyHKIMOHUPOBAHUS
MOJYIPOBOIHUKOBOM 3JIEKTPOHUKH.

2. I[leppoguueckue CTpyKTYpbl INIOCKUAX JTOMEHOB.
3. CTpyKTYpBI C IEPUOIUYECKON MOTYIISAIUCH
COCTaBa B AIIUTAKCUAJIBHBIX IIJICHKAX TBEPABIX
PacTBOPOB MOITYIIPOBOJHUKOB.

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

5. CnocobHnocts Monekyn JIHK konupoBats
HMH(}OPMALIHIO O CTPOCHUHN OENTKOB €
HCIOJIb30BAHUEM OTPAHUYEHHOTO YKciia «OyKBY.
6. Ilpumepsr JIHK-Boruncinenuii.

1. HaHOOOBEKTHI KaK OCHOBA HOBBIX JIEKapCTB U
CUCTEM HX HalpaBJIECHHON JOCTaBKH.

2. VNloHHBIN CUHTE3 HAHOCTPYKTYP Ha MOBEPXHOCTH
1 B 00BbEME MOTYIPOBOAHUKOB.

3. @opMupOBaHNE HAHOKPUCTAJIJIOB KPEMHHUS U
repMaHus B AMOKCUJIE KPEMHHUSI U TTOJIMMEPHBIX
MaTepHuaiax npu HOHHONW 6GoMOapIupoOBKe.

4. IIpouieccyl caMOOpPraHU3alMid HAaHOCTPYKTYP
IIPY HIOHHOM CHHTE3E.

5. AHU3O0TPOITHOE PaACIbUIEHUE TOBEPXHOCTH
MIOJIYTIPOBOIHUKOBBIX MaTe€pHaioB NpU
BO3JICICTBUU MOHHBIX ITyYKOB.

6. IloBpIlIEHNE YYBCTBUTEIBHOCTH TPAJAULIMOHHBIX
CPEICTB IUAarHOCTUKH.

7. Hano4acTULIbI B COCTaBE UMMYHOCEHCOPOB.
8. JlabopaTtopus Ha yute.

1. MukpoduitoniHble CHCTEMBI.

2. [lonumepa3zHas 1enHas peakuusl.

3. IIpoBeaeHnEe MOTMMEPA3HOM EMHOW peaKIuu
s nonydenus: pparmentos JIHK 3amanHoi
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MOCJIEI0BATEIHLHOCTH OJIUTOHYKJIEOTH/IOB.
4. buouursl.

5. ®opMHUpOBaHUE LIEHTPOB CBA3BIBAHMUS.
6. Perucrpanus curnana JJHK-uumos.

7. 'eHHas Tepamnusi ¥ 3JIEKTPOIIOPALIHSL.
8. PexomOunantHeie JJHK.

9. I'eHHas HXKEHEPUSL.

10. Myranuu.

11. Pectpukius.

12. Tpancaykuus.

13. OGMeH TeHETHYECKUM MaTEePHAJIOM.
14. Konctpykuuu u3 6€1KoB.

15. «llogenxku» u3z monekyn JJHK.

16. PHK-naHnomammHs!.



