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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

HCJH/I HU3YyUCHUSA JUCHUIIINHBI:

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.

Jucuummza usyyaercs Ha 4 kypce B 7, 8 cemecTpax

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

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

Bcero yacon

O0beM IMCHMIIMHBI 3aounas opma
00yuyeHust
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 JTUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiam) ¢
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
HAHOTEXHOJOTUI0. OCHOBHBIC ITOHATHS
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 TTOHSITHSI.
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. O0ObEKTHl HAHOXUMUHU. 1 1 0 12
Knaccu¢ukanum Hanoyactun. "YmMHuble"
HAaHOMAaTEPHAIIBI.
1.7  Tewma 7. [IpuHiuns! GpyHKIUOHUPOBAHUS 0 1 0 16
MOJIYITPOBOIHUKOBOM 3nekTponuku. JJHK-
KOMITBIOTED.
1.8 Tema 8. HaHOOOBEKTHI KAk OCHOBA HOBBIX 0 1 0 16
JIEKapCTB U CUCTEM UX HAMpaBICHHON
noctaBky. 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 nekimoHHbIX 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 yCTPOUCTB. [Ipumenenue
pa3BUTHUSI HAHOTEXHOJIOTUH. METO/I0B HAHOTEXHOJIOTMH JIJIs1 YMEHbIICHUS
WucTpyMeHTapuii HAHOTEXHOJIOTA.  pa3MepoB MprOOpoB. Buzyanuzaius 1 KOHTPOJIb

pPe3yJbTaTOB HAHOTEXHOJIOTUH - 00513aTenbHOe
YCIIOBUE /ISl X PEAIM3aLiU U Pa3BUTHSL.
OnekrpocraTnueckue 3 HeKTbl, TOKATbHBIN
TEIUIOBOM Harpes, IJjacTHuecKas aedopmarus,
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 HAHOTEXHOJIOTHIA U XapaKTEPUCTHKA METO/I0B MOJIYyYEHUsI HAHOCUCTEM.
CIIOCOOOB UX MOTYyYCHHUS. dusnyeckue, XMMUUECKUE U MEXaHOXUMUYECKUE

METO/BI.

1.3 Tema 3. Obmias xapakTepucTHKa Bbpoynosckoe nBuxkenue u quddysus. I1eKTpOHHOE
(GU3NIECKUX U XUMUIECKUX CTPOEHHE U AJIEKTPONPOBOJHOCTh HAHOYACTHUIL.
CBOMCTB HaHOYACTHLI. [IpocTpancTBeHHAas CTPYKTypa HAHOYACTHULL.

MarnutHble cBolcTBa HaHOYacTULl. OnTHYECKHE
CBOMCTBA HAHOYACTHL]. MEeXaHUYECKHUE CBOWCTBA
HaHOMaTepHaJIoB. TepMuiecKkue CBOMCTBA
HaHouacTul. Karanutnueckne cBoiicTBa
HAHOCHCTEM.

1.4 Tewma 4. CynpamosniekymsipHast Marepuaisl 2JIEKTPOHHUKH JJI1 HAHOTEXHOJIOTHM.
XUMHUS ¥ caMOCOOPKa OCHOBHBIE I'erepoctpykrypsl (I'C) 1 Haubonee
TEpMUHBI U NOHATUSA. bynyiee pacnpocTpaHEHHbIE CUCTEMBI OJIYITPOBOJHUKOBBIX
HaHOTEXHOJIOTHIi: MPOOIEMBI U MaTepuanos. MaTtepuansl Ha OCHOBE HUTPUIOB U MX
MEPCTIEKTUBBI. IIPUMEHEHHE.

1.5 Tewma 5. Kopnyckynsipao-BoiHoBasi =~ CyOMHKpOHHBIE TeXHOJOTUU. cTOUHUKH
IIPUPOJA EKTPOMArHUTHOTO HKCTpeMalibHOTO yabTpaduoiuera. JIazepHoe
U3JIy4EHUsl U CTPOCHUE aTOMa. U3ITyYeHHUE: B3aUMO/IEUCTBHE C IIOBEPXHOCTHIO U
KBanToBbIE pazmepHbIe P PEKTHI. npumenenue B HT. Hanonurorpagus.

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" HAHOMATEpHUATIBL.

mTaMinoB. Beibop pe3ucTos,
MOJIMMETUIIMCTAKPHJIIAT. PeakTnBHOE HOHHOE
TpaByieHue. Poct HaHOCTPYKTYp Ha
(baceTHpOBaHHBIX MIIOCKOCTAX. TpexMepHbIe
MaCCHBBI
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KOT€pPEHTHO-HANPSKEHHBIX OCTPOBKOB. MaccuBel
BepTHKaIbHO-CBsA3aHHbBIX KT.

Kypc mpakTudecknx/ceMuHapCKUX 3aHATUN

Ne HaumeHoBaHue pasaesia / TeMbl

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

1.2 Tewma 2. O0uiast XxapaKTepUCTHKA
00BEKTOB HAHOTEXHOJIOTUH U

CIOCOOOB UX MOJTYyYESHHUS.

Conep:xkanue

OCHOBBI HAHOXHMHH M HAHOTEXHOJIOTHH

1. Lenn u 3a7a4y HAHOTEXHOJIOTUH.

2. ®u3nyecKre U TEXHOJIOTHYECKHe MPoOIeMbl U
OTrpaHUYEHUS MUKPOMUHUATIOPU3ALIUN
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
peanu3alnuy U pa3BUTHS.

6. OCHOBHBIE MTOHATUS HAHOXUMUU U
HaHOTEXHOJIOTHUH.

7. DnextpocraTuueckue 3(heKTsl.

8. JIokanbHBIN TEIIOBOI HAarpeB.

9. [Inactuueckas aedopmarius.

10. [ToneBoe ucmapeHue noa0KUTEIbHBIX U
OTpHUIIATENILHBIX HOHOB.

11. TlornepoMoTOpHBIH 3P PEKT.

12. Dd ekt 371eKTpOHHOTrO BETpa.

13. Vctopust pa3BUTHSI HAHOTEXHOJIOTUH.

14. HaHOCTYKTYpHBIE 3JIEMEHTHI BEIIECTBA.

15. HaHOCTpYKTYpHBIE 3JIEMEHTHI BEIIECTBA!
aTOMBI, MOJIEKYJIbI, QyIIepeHbl, HAHOTPYOKH,
KJIACTEPHI.

16. KBanTossie Touku (KT) - HCKycCTBeHHbBIE
MOJICKYJIBI.

17. HaHOCTpyKTypHBIE ITOJIUMEPHI

18. UHCcTpyMeHTapHil HAHOTEXHOJIOTA.

19. Matepuaiibl Ha OCHOBE HAHOCTPYKTYPHBIX
3JIEMEHTOB.

20. HanokpucTamisl, HAHOTPYOKH, 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. MexaHOXUMHWYECKHE METOJIBI.

6. [IpuHLMn MeTOA AUCTIEPTUPOBAHUS TOTOKOM
YKUJKOCTH WM Ta3a.
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7. Ilony4yeHre HAHOYACTHI] METOJIOM
MOJIEKYJISIPHBIX TyYKOB.

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

9. [Ina3sMOXUMHUUYECKHH CIIOCO0 MOTyUeHUS
HaHOPA3MEPHBIX YacTUILl?

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. I[IpocTpancTBeHHAas! CTPYKTYpa HAHOYACTHIL.

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 -
OCHOBHbBIE TEPMHUHBI U TOHATHUS.

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. T'erepoctpykrypsl (I'C) u Hanbomnee
pacpoCTpPaHEHHBIE CUCTEMBI
IOJIYTIPOBOIHUKOBBIX MaTEpHUajIOB Ha OCHOBE
TBEpAbIX pacTBOopoB A3BS5.

6. TpoliHble U YETBEPHbIE COETUHEHHUS 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
AJEKTPOMAarHUTHOTO U3JIyYEHUSI U CTPOCHUE
aToMma.

2. CyOMUKPOHHBIE TEXHOJIOTHH.

3. YMeHbIIeHHE pa3MEPOB JIEMEHTOB METOAAMHU
TPaJIULMOHHON TUIAHAPHON TEXHOJIOTUU 3a CUET
pa3paboTKH, CO3JaHUs U TPUMEHEHUS
HKCTPEMAIIBHBIX YIbTPa(HOIETOBBIX HCTOYHUKOB
W3JIyYEHHS CO CBEPXKOPOTKOM JITTMHON BOJTHBI
(13.5 HM) npu mporeccax IUTOrpaduu.

4. KBanToBble pazMepHbie 3G (HEKTHI.

5. IcTOYHUMKH 3KCTpEeMaIbHOTO YiIbTpaduoneTa.
6. JIazepHoe u3iIydeHue: B3auMOAEHCTBUE C
MOBEPXHOCTHIO U NpuMeHeHue B HT.

7. Hanomurorpadwus.

8. DNeKTpoHHAas1, HOHHAs U PEHTT€HOBCKas
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 TJIOCKOCTH.
11. Camoopranuzanys KBaHTOBBIX TOUEK U HUTEH.
12. CaMOOpraHm30BaHHbIN POCT MO0 MEXAHU3MY
13. Crpancku-Kpacranosa.

14. Teopusa camoOpraHu30BaHHOTO POCTA
KBaHTOBBIX TOYEK.

15. Cucrembl MOAYIPOBOAHUKOBBIX MATEPHUAIIOB
Jutst BeIpamuBanus cTpykryp ¢ KT.

. OOBEKTHI HAHOXUMUH.

. Knmaccudukanum HaHoyacTHil.

. HanoneuaTtnas nurorpadus.

. 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 u 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. [Ipumepsr JIHK-BbIunciaeHuii.

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

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

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
IIOJIYTIPOBOIHUKOBBIX MaTEPUAJIOB IIPU
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 LIETTHOM pEeaKIIUN
s nonydenus: pparmentos JIHK 3amanHoi
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MOCJIEI0BATEIHLHOCTH OJIUTOHYKJIEOTH/IOB.
4. BUOYHTIIBL.

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

7. 'enHas Tepanus U 3JIEKTPOIOpALIHSL.
8. PexomOunantHeie JJHK.

9. I'eHHas HHXKEHEPUSL.

10. Myranuu.

11. Pectpukiusi.

12. Tpancaykuusi.

13. O6MEH TeHETUUECKUM MaTepHUaIOM.
14. Konctpykuuu u3 6€1KoB.

15. «lTogenku» nu3 monexkyn JJHK.

16. PHK-nanoMamuHsI.

5. YueOHO-MeTOANYecKOe o0ecnieyeHne 11 CAMOCTOSITeIbHOI pa0oThl 00y4alOIIUXCH 110
AMCUUIIMHE (MOAYJII0)

[IepeueHp TeM BBIHOCHUMBIX Ha CAMOCTOSITEIILHOE U3YYCHHE

1. OcHOBHBIE TIPOOJIEMbI HAHOXUMHHU.

. MeTopl nccneioBaHus HAHOPa3MEPHBIX CUCTEM.

. UccnenoBanue u MoienMpoBaHUE HAHOMATEPHUAIIOB.

. IlepcnexTrBHBIE MeTOIbI HAaHOCOOPKH. TexHonoruu 3D-nevaTu.

. Teopus ¢paxranon. @pakranbHble CBOWCTBA HAHOMATEPHAJIOB.

. [TpuHIMIBI YHKIMOHUPOBAHUS MTOJIYTIPOBOAHUKOBOM tekTpoHuKkH. JIHK-kommbroTep.
HaHoOOBEeKTHl Kak OCHOBa HOBBIX JIEKAPCTB M CHCTEM WX HAINPABICHHON JIOCTABKH.
Hanonuarsocruka.

8. JHK-uunbr u Ououunsl. ['eHHas tepanust u 3nexTponopauus. HanorexHonoruu u
OMOMHMETHKA: TIOJpaxas MPUPOJIE.

NN kW

Criucok yueOHO-METOIMYECKUX MaTepUanoB

1. Mapronun B.M. BBenmenue B HaHOTEXHOJOTHIO. [DnekTpoHHbl pecypc] / B.U.
Mapronun, B.A. XKabpes, I'.H. JlykbsHoB, B.A. Tynuk. — Onektpon. aan. — CII6.: Jlans, 2012.
— 464 c. — Pexxum nocrtyna: http://e.lanbook.com/book/4310 — 3arm. ¢ sxpana. (01.06.2023).

2. HanortexHomorun u cnenuaibHble MaTepHaibl: ydeOHoe mocobue / mox pen. HO.IL
Conanena. — Cankr-IlerepOypr: Xumuszaar, 2009. — 336 ¢. — ISBN 978-5-93808-177-2; To xe
[Onexktponnsiii  pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=98343
(01.06.2023).

3. AnppueBckuii P.A. OCHOBBI HaHOCTPYKTYpPHOT'O MaTepuayoBeieHUs. Bo3MoxkHOCTH U
npoOaeMbl [ DNEKTPOHHBIN pecypc|: MoHOorpadusi — DineKkTpoH. naH. — MockBa: M3nparenbcTBo
"JIaboparopus 3Hanuit", 2017. — 255 c. — Pexxum nocryna: https://e.lanbook.com/book/94128. —
3ar. ¢ skpana. (01.06.2023).

4. Heomuun B.K. 30HI0BbIE HAHOTEXHOJOTMHM B O3JeKTpoHHKe: MoHorpadus / B.K.
HeBonun. — U3n. 2-e, ucnp. — Mocksa: Texnocdepa, 2014. — 174 c.: wi., cxem., Tabn. — (Mup
ANIEKTPOHUKH). — bubanorp. 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-MeTOAHYeCKOe U MH(POPMAITMOHHOE O0ecTeyeHre TUCHMILTUHBI (MO1YJIA)
6.1. [lepeuens y4eOHOIi TUTEPATYPHI, HEOOXOTUMOI /IS OCBOECHHS TUCIUIJIMHBI (MOIYJIf)
OcHoBHasi yueOHasi IuTepaTypa:
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1.

2.

Mapronmua B.M. Bpenmenue B HaHOTeXHOJOTHIO. [DnekTpoHHbIH pecypc] / B.W.
Mapronun, B.A. XKa6pes, I'.H. JlykpsanoB, B.A. Tynuk. — Onekrpos. gan. — CI16.: Jlanp,
2012. — 464 c. — Pexxum poctyma: http://e.lanbook.com/book/4310 — 3arn. ¢ skpaHa.
(01.06.2023).

HanotexHomorun u crnenuaibHble MaTepuanbl: ydeOHoe mocobue / mon pea. FO.IL
Comnnea. — Cankr-Ilerepoypr: Xumuzaat, 2009. — 336 ¢. — ISBN 978-5-93808-177-2;
To xKe [D51eKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=98343 (01.06.2023).

JlonmosiHuTeIbHAS YUeOHAsI JIMTEepaTypa:

1.

AnpapueBckuii P.A. OCHOBbI HAaHOCTPYKTYPHOI'O MarepuanoBeicHUd. Bo3MoXHOCTH U
npoOsieMbl [DIIEKTPOHHBIN pecypc]: MoHorpadusi — DJNEeKTpoH. naH. — Mockaa:
N3narensctBo  "JlaGoparopust 3mammit", 2017. — 255 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94128. — 3ari. ¢ skpana. (01.06.2023).

HeBonun B.K. 30HI0BbIC HAHOTEXHOJOTMH B AJIEKTpOHHMKe: MoHorpadus / B.K.
HeBomun. — U3x. 2-e, ucnip. — Mocka: Texnocdepa, 2014. — 174 c.: un., cxeM., TadII. —
(Mup osnekrponuku). — bubmuorp. B kH. — ISBN 978-5-94836-382-0; To xe
[Dnekrponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=260697
(01.06.2023)

6.2. Hepeqeﬂb SJICKTPOHHBIX OHOJIMOTEUHBIX CUCTEM, COBPEMECHHBLIX l'[pO(l)eCCI/IOHaJIbHI)IX
0a3 JAaHHbIX U HHq)OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

Ne HaumeHoBaHue JOKyMeHTa ¢ yKa3aHHeM PeKBHU3UTOB
n/n
1 JoroBop Ha goctyn k ObC ZNANIUM.COM wmexnay baml'V B nuue nupexropa CO
Bbaml'V u OO0 «3nanmym»Ne 3/22-36¢ ot 05.07.2022
2 Jlorosop Ha moctyn k DBC «BC IOPAUT» (monnast komiekims) Mexay baml'y B nnme
mupextopa CO Baml'V u 000 «dnexrponnoe m3natenbetBo FOPAWTY Ne 1/22-36¢ ot
04.03.2022
3 Horosop Ha noctyn k ObC «YHuBepcurterckas 6mbaroTexa onnaitH» mexxay baml'y u
«Hexcemenma» Ne 223-950 ot 05.09.2022
4 | Jlorosop Ha goctyn kK OBC «Jlaub» Mexny baml'Y u m3garensctBoM «Jlanb» Ne 223-948
ot 05.09.2022
5 | Horosop Ha noctyn k ObC «Jlaub» Mexay baml'VY u uzgarensctBoM «Jlanb» Ne 223-949
ot 05.09.2022
6 Cornamenue o corpynauuectse Mexxay baml'y u uznarensctBom «Jlaub» Ne 5 ot
05.09.2022
7 OBbC «3b baml'¥Y», 6eccpounstit nforosop Mexay baml'V u OO0 «OTkpbIThIe
6ubamoreunsie cucteMbl» Ne 095 ot 01.09.2014 r.
8 JHorosop Ha B/ nuccepraumii mexay bamlV u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noaxitouennn k HOb u o npenocrasnenun nocrymna k oobekram HOb mexny
baml'V B muue qupexropa CO baml'y ¢ ®T'BY «PT'b» Ne 101/HOB/1438-I1 ot
11.06.2019
10  Jlorosop Ha goctyn k OBC «3bC FOPAWUT (monHas komtekius) mexay YYHuT B nuie

mupextopa CO YYHuT u 000 «dnexrponnoe m3natensctso FOPANUTY Ne 1/23-36¢ ot
03.03.2023

ITepedyens pecypcoB HH(OPMALMOHHO-TEJICKOMMYHHKANMOHHOI ceTn «MHTepHeT» (1aJ1ee -
cerb «MTHTEpHETY)

Ne

n/n

Anpec (URL) Onucanue cTpaHMIBI
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1 http://www.chemport.ru/?cid=14 Karaior XuMu4eckux pecypcoB // 3JIeKTpOHHBIE
CIIPaBOYHUKU

2 https://www.nanonewsnet.ru/ Caiit o HaHOTEeXHOJOTHUSAX B Poccuu

6.3. IlepeyeHb JIMIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI'0 IPOrPAMMHOI0
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA

HaumenoBanue MporpaMmMHoOro od0ecmeyeHus
Windows XP
Office Standart 2010 RUS OLP NL Acdmc
Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

7. MaTepuajibHO-TeXHUUYECKasi 0a3a, Heo0XoAUMAast 1JIsl OCYLEeCTBIEHUSI 00Pa30BaATEIBLHOIO
npouecca no AMCuUMIUInHe (MOIyJII0)

Tun yyeOHol ayquTopuu OcHaleHHOCTHh Y4eOHOH ayIMTOPUH
Vuebnas ayauropus s yueOHast Mme0eb, 10CKa, MyJIbTUMEIHA-TIPOEKTOP, SKPaH
IIPOBEJCHUS 3aHATUI HACTEHHBIN, yueOHO-HarIsIHbIe TOCOOUs

JEKIIMOHHOTO THIIA, yaeOHast
ayuTOpus AJIs
MIPOBEJICHUS 3aHATUN
CEeMMHApPCKOro THIA, yueOHast
ayJIUTOPUS TEKYILETO KOHTPOJISA U
IIPOMEKYTOUHOU
aTTecTaluy, yueOHas ay IuTopus
IPYIIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJIbTAUI

YuranbHbli 3a1: IOMELICHUE IS VYuebHas mebenb, yueOHO-HarsAAHbIE TOCOOUS,
CaMOCTOSITENIbHOM pabOThI KOMIIBIOTEPHI € 1ocTynoM K cetu «MutepHer» 1 JUOC
Ounnana
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