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YTBEPXKJIAIO:

Bpuo nexana Gpu3nKo-TeXHHYECKOTO

/4

ITporpaMma coctaBieHa ¢ yderoM DelepalbHOIO-FOCYAaPCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJIapTa BEICIIEro 00pa3oBaHHs MO HampasieHHIO MoAroToBkH 03.04.02 ®usuka, yTBEPKIECHHOTO
nprkasoM MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit @enepamuu ot 28 asrycra 2015 r. Ne
913.

Ilporpamma  yuebnoit  mucmummasl  «COBPEMEHHBIE ~HAHOTEXHOJIOT MW »
cocrasnena Ha ocHoBe ['OC BIIO no nanpasnennio noarorosku 03.04.02 ®usmka, yrBEpiKICHHOTO
npukasoM MunncrepctBa obpasoBamms u Hayku JIHP or «04» ampems 2016r. Ne 300,
3aperucTpupoBaHHoro B Munmcreperse roctunuu JJHP ot 22 ampens 2016 r. Ne 1195, «ITonoxenns
00 opramsaimuu  y4eOHOro mpomecca B 00pa3oBAaTENbHBIX  OPraHM3alMsX  BBICHIETO
npodeccrHonansHoro obpasosanns Jlonenkoit Hapomuoit PeciyOnukuy», yTBepsKIEHHOrO NpHKa3oM
MunucrepcrBa obpasoBanus u Hayku JIHP 07 asrycra 2015 r. Ne380 (¢ usMeHeHHMAMH H
nononaeHusiMu ot 30 oxtsa6psa 2015 r. Ne 750), yueGHOro miaHa mo HampaBIEHHIO MOATOTOBKH
03.04.02 @uzuka ( Marucrepckas mnporpamma: OH3HKa KOHIEHCHPOBAHHOTO COCTOSHES),
yrBepxaenHoro YyeHsiM CoBerom YauBepcutera oT 02.04.2019 r., mporokon Ne3 m ocHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBl, YTBEPIKICHHOU npruKa3oM pextopa (Ne 102/05 ot 31.05.2019 1.).

Pazpaborunk:
ITpodeccop, mokTop dus-Mar Hayk,
npodeccop Kadeapsl TEOPETHIECKOM

(u3nKE ¥ HAHOTEXHOJIOTHIA Pymsnues B.B.

IIporpamma y4eOHO# IMCIMILUIMHEI yTBEPIXK/ICHA HA 3acelaHUH KaeIphl TEOPETHYECKOM
(bM3HKH U HAHOTEXHOJIOTHI

IIporokon Ne 17 ot « 04 »  ampens 2019_r.

3aB. Kaheapsl TEOPETHUECKOH GU3UKH U HAHOTEXHOJIOTHIA

IIporpamma y4eOHON JHCLMIUIAHBI 0f00peHa y4eOHO-Mefommueckoil KOMHCCHEH
(bU3UKO-TEXHHYECKOTO (haKyIbTeTa

IIporoxon Ne 4 or« 08 »  ampems 2019 .

[Ipencenarens yueOHO-METOUIECKOI
Komuccnu (akyipreTa Kotenko B.H.




1.  Ob6aacTb npuMeHeHHs ¥ MeCTO JUCHUIIMHBI B y4eOHOM mpoiiecce:

Kypc «COBPEMEHHBIE HAHOTEXHOJIOI'M» sBnseTcss AUCHUILIMHOW 0a30BOM
gactu bnoka 1 «Jluctumiauael (Moayiu)» mo HampasiaeHuio noarotoBku 03.04.02 duzuka
(MarucTepckas rnmporpamma: (pu3uka KOHASHCUPOBAHHOTO COCTOSIHUS).

HucuumiuHa  peanusyeTcss Ha  (QU3MKO-TeXHUYECKOM  dakyibrere  Kadeapoi
TEOPETHYECKOW (M3UKU M HAHOTEXHOJOTWH. [l W3ydeHHs] JaHHOW y4eOHON JUCIUTIIMHBI
HEOOXOUMBI 3HAHUS, YMEHUS M HABBIKH, CPOPMHUPOBAHHBIC B MPOIECCE M3YyUEHUS MPEIMETOB
«OcHoBpl ~ HaHOoTexHosoruil. Teopus w©  MeroAbl  MONYYEHUS  HAHOMATEPHUAIOBY,
«Kpucramiopusuka, TeOpUs U METOJIbI CTPYKTYPHOTO aHAIH3a», « DJICKTPOHHAS MUKPOCKOIIHUS U
peHTreHorpadus MaTepualioB» Ha MPEIbIIyIIeM YPOBHE 00pa30BaHHUS.

Cocrout u3 moaynei: «Hanorexnonorun» u «Hanomarepuaiibl, ciocoObl UX NOJyYEHUS U
IIPUMEHEHHUEY.

[TonyyeHnnble 3HaHUSI HCIOJIB3YIOTCS CTYJEHTAaMU BO BpPEMs BBINOJIHEHUS HAay4HO-

HCCJIEIOBATENbCKOM pabOoThI MPU HAMMMCAHUU MaruCTEPCKON JUCCepTaIIH.

2. CTpyKTypa IUCHHUILINHBI

Xapaxmepucmuka yueonol OUCYUnIUHbl

Hamnpasnenue noarotoBku 03.04.02 ®uznka
Maructepckas nporpamma @Pu3KKa KOHICHCUPOBAHHOTO COCTOSTHUS
[Tporpamma noaroToBKH MarucTparypa
KBamuduxanms MarucTp
KosingecTBo cosiepKaTeabHbIX MOy IeH 2
JuctumimHaa 6a30Bol / BApUaTUBHOM YacTH N
. JUCLUIUIMHA 0a30BON YacTH
00pa30BaTeIbHONW IPOTrPaAMMBI
DopMBI KOHTPOJIA 1 MOAYIbHBINH KOHTPOJIb, | SK3aMeH
Mokasatem ouHas hopma 3ao4Has Gpopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3
["'ox moAroTOoBKM 1
Cemectp 1
KonnuecTBo yacos 108
- JIEKIIMOHHBIX 18
- IPAKTUYECKNX, CECMMHAPCKUX 18
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 72
B T.4Y. MHJMBHIyaJIbHOE 33/1aHUE

HenenpHOE KOJTMYECTBO YacoB, 2

B T.4. ayJIMTOPHBIX 2

3. Onucanue TUCHUTLIAHBI
esu u 3aga4n.
Ilenvs — cocTOUT B TMPEAOCTABJICHUH OyAYIIUM MaructpaMm HEoOXOoJMMOro oObeMa 3HAHWH,
MPEJICTAaBICHUA, YKCIIEPUMEHTATBHBIX (PAKTOB M TEOPETUUECKUX MOJIEICH B HAHOTEXHOIOTHSIX.
3agauMm - OBJAJICHHE TEOPETUYECKHMMH OCHOBAaMU MaTepHayia, TOATOTOBKY OyayIIero
CIEIMANIMCTa K CAMOCTOSITENIFHOM HaydyHOU paboTe B 0Tpacivu HaHO(DHU3UKH.

TpeOoBanusi K pe3yJbTaTaM OCBOCHHSI JAUCHUIIMHBI: [Iporecc u3ydeHHs AUCHUILIMHBI
«CoBpeMeHHbIE HAHOTEXHOJIOTMM» HampaBjieH Ha (OpMHpPOBAaHHE 3JIEMEHTOB CIEIYIOIINX
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komneTeHnuil B coorBeTcTBUM ¢ ®I'OC BO P® no nanpasnenuto noarotoBku 03.04.02 duzuka
U OCHOBHOM 00pa30BaTelIbHON MPOrpaMMBI  BBICIIETO OOpa30BaHWS — HAIPABICHUS TIOATOTOBKU
03.04.02 ®dusuka (Marucrepckas mporpamma: (pu3uKa KOHJICHCUPOBAHHOTO COCTOSIHUS ).

a) oowexkyromypnuix (OK):

CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHUIO, aHainu3y, cunte3y (OK-1);

TOTOBHOCTBIO JIEHCTBOBATh B HECTAHAAPTHBIX CUTYAIIUSIX, HECTH COLMAIbHYIO M 3THUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perienus (OK-2);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3allii, UCIIOIb30BAHUIO TBOPUECKOTO MOTEHIIMAIA
(OK-3).

0) oowenpogeccuonanvnvix (OIIK):

TOTOBHOCTBIO K KOMMYHUKAIIUH B YCTHOM U MUCbMEHHOM (opmax

Ha rocy1apcTBeHHOM si3bike Poccuiickoit denepanny 1 MHOCTPAHHOM S3bIKE AJIS1 PEIIEHUS
3a7a4 npodeccuonanbHoi nesirensHoct (OITK-1);

TOTOBHOCTBIO PYKOBOJUTH KOJJIEKTUBOM B cpepe cBoeil podeccuoHanIbHON

JeSITEIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAsI COL[UAJIbHBIE, STHUYECKHE, KOH(ECCHOHAIbHbIE U
KyabTypHbIe paznuuus (OITK-2);

CIIOCOOHOCTBIO K aKTUBHOM COLIMAIbHOW MOOUIIBHOCTH, OPTaHU3alUH
HAay4YHO-UCCIICA0BATEILCKUX U HHHOBAIMOHHBIX pabdot (OIIK-3);

CIIOCOOHOCTBIO aAANTUPOBATHCA K U3MEHEHHUIO HAYYHOT'O Ipo(uiisi cBoei
npodecCHOHATIBHOM 1€ TEbHOCTH, COLMOKYIBTYPHBIX M COLIMAIBHBIX YCIOBUI 1E€ATEIbHOCTH
(OIIK-4);

CHOCOOHOCTBIO UCIIOJIb30BaTh CBOOOAHOE BilajieHUE NMPO(HeCCHOHAIBHO MTPOGUINPOBAHHBIMU
3HAHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHHN /ISl pEIIeHHs 3a/1a4 PO eCCHOHATHLHON
NeSITebHOCTH, B TOM YHMCIIE HAXOAIIMXCS 3a IPeieslaMi HallpaBIeHHOCTH (Ipoduiist)
noarotosku (OITK-5);

CHOCOOHOCTBIO MCTIONIb30BaTh 3HAHUSI COBPEMEHHBIX NMPOOJIEM M HOBEHUIINX

JOCTIKEHUH (QU3KMKK B HAyIHO-KCCiIeqoBaTenbekoi padote (OITK-6);

CHOCOOHOCTBIO IEMOHCTPUPOBATh 3HAHUS B 00J1aCTH (hPUI0CO(PCKUX BOIIPOCOB
€CTECTBO3HAHUS, UCTOPUH U MeToaooruu usuku (OI1K-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIe0BATEIbCKAS 1eSITeTbHOCTD:

CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 337aul HayUHBIX

UCCIIEIOBaHUN B 00J1aCTH (PU3MKH U pEeIIaTh UX C IOMOIIBIO COBPEMEHHOI anmnapaTypbl 1
MH()OPMAIIMOHHBIX TEXHOJOTHUN C UCTIOIH30BAaHNEM HOBEUIIIETO POCCUIICKOTO U 3apyOeKHOTO
ombita (ITK-1);

HAY4YHO-WHHOBAIIMOHHAS /1eSITeIbHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAIETh pa3ielaMu (PU3UKH, HEOOXOAUMBIMU

JUISI pEIIeHUs] HayYHO-WHHOBAI[MOHHBIX 33]1a4, U IPUMEHSATh Pe3yIbTaThl HAYYHbBIX
UCCIICIOBaHMI B MHHOBAIIMOHHOM nestenbHocTH ([TK-2);

CIIOCOOHOCTBIO MPUHUMATh y4acTHe B pa3pab0TKe HOBBIX METOJOB U METOJIMYECKHX MOIXO0/I0B B
Hay4YHO-MHHOBAIIMOHHBIX MCCIIEIOBAHUAX U HH)KEHEPHO-TEeXHOJIOrn4eckoil nesrenpHoctu (I1K-
3);

OPraHu3alOHHO-YNIPABJICHYECKAS eI TeIbHOCTh:

CIIOCOOHOCTHIO TUTAHUPOBATh U OPraHU30BBIBATH (PU3MUECKUE UCCIIEOBAHMS,

Hay4dHble ceMHHapbl 1 KoHpepeHuuu ([1K-4);

CIIOCOOHOCTBIO UCIIOIB30BAaTh HABBIKM COCTAaBJICHUS U OOPMIICHHUS

HAYYHO-TEXHUYECKON JTOKYMEHTAIlUH, HAYyYHBIX OTYETOB, 0030pOB, JJOKJIA10B

u crareit (ITK-5);

NeJarornyeckas 1esiTeJJbHOCThb:



CIOCOOHOCTBHIO METOINYECKH TPAMOTHO CTPOUTH TUIAHBI JIEKIIMOHHBIX

U TIPAKTHYECKUX 3aHATHH 10 pa3jienaM y4eOHbIX AUCIUILUINH U MTyOIMYHO H3J1araTh
TEOPETUYECCKHE U MPAKTUUECKUE Pa3eiibl yYCOHBIX AUCIUILINH B COOTBETCTBUU C
YTBEPKACHHBIMU YIEeOHO-METOAMYCSCKUMH MTOCOOUSMU TIPU PeaTn3alliy IporpamMmm
OaxanaBpuata B o01actu ¢usuku (I1K-6);

CIIOCOOHOCTBIO PYKOBOJIHUTH HAyYHO-HCCIIEIOBATEIHCKOM S TEIILHOCTHIO B 001aCTH (DU3HKHI
obyuarommuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yabTare udydeHusi AUCHUNIMHBI CTYAEHT JI0JIKEH

3HAMb:
® CyTh HAHOTEXHOJIOTHH;
® METO/bI UCCIEAOBAHUS HAHOPA3MEPHBIX CUCTEM;
® OCHOBHBIC METO/IbI ITOJYyUYCHUS HAHOMATEPHAJIOB,;
® METObI MOYYSHUSI HAHOPA3MEPHBIX YCTPONCTB;
® CBOICTBA YIJIEPOJHBIX HAHOMATEPUAJIOB,
® CBOMCTBAa OPraHUYECKHX HAHOCTPYKTYP.

ymemup:

e BeCcTM HMH(POPMAIMOHHBIM MOUCK HEOOXOIUMBIX MJIi HAyYHBIX HCCIICOBAHUMA
HCTOYHHUKOB;

° OPUEHTHUPOBATHCA B COBPEMEHHBIX MaTepHaliax , 000pyJI0BaHUH U
TEXHUYECKUX CUCTEMaX, KOTOPBIE UCTIOIB3YIOTCS B COBPEMEHHBIX
HAHOTEXHOJIOTUX;

° BBEIOMpATH METOBI UCCIICIOBAHMSI JIJIsI ONTPEICIICHHBIX HAHOMATEPHAIIOB.

e1aoemo:

e (0a30BOM TEPMHUHOJIOTHEH, IPUMEHSIOIIECICS B HAHOTEXHOJIOTHSX;
® METOJAMU CO3/IaHUS ONPEACIICHHBIX HAHOPA3MEPHBIX YCTPOUCTB.

4. ConepxaHue THCUMILIMHBI U (POPMBI OPraHU3anMM y4eOHOro nmpouecca

MopsiakoBbIf
HOMeEp M TeMa

Kparkoe cogepxkanue TemMbl

Cooeporcamenvutit modyns 1 «Hanomexnonozuuy

Tema 1. Beenenue.

Beenenue. HoBble TeXHOIOTMU M (YHKIIMOHAIBHBIE MaTEPHAIIbI

Tema 2. ObnacTh pyHIaMEHTATBHON U MPUKJIAAHON HAYKU U TEXHUKH -
HanorexHomoruun HAHOTEXHOJIOTHH.

Tema 3. | Onpenenenus MOHATUSI KHAHOTEXHOJIOTUNY. TEPMUHOIIOTHSI.
Onpenenenus HanovacTuiipl, HAHOOOBEKTHI U HAHOKOMITO3HTHI.

TTOHSITHS

«HAHOTEXHOJIOTUH

Tema 4. | IToTeHIMan NpakTHYECKOr0 UCII0JIHb30BAHUS HAHOMATEPHUAJIOB.
Hanonpowussoncts | HanonmpousBoacTso

0

Cooepirrcamenvuutit Modyns 2 «Hanomamepuanwvi, cnocodvl ux noiyuenus u npumenenuey

Tema 5. Croco0Osl
nonydennss HM

HaHOMaTepI/IaJ'ILI U CIIOCOOBI UX MOJIYYCHMUA.

CaMOOPFaHI/ISaHI/Iﬂ HAaHOYACTHUI U CAMOOPTaHHU3YIOIHUECS MPOUCCCHI

Tema 6.
Hanorexunosoruu B
OTpaCISX

Hcnonb3oBaHre HAaHOOOBEKTOB.

HaHOMe)II/IHI/IHa U XUMHYCCKasd IMPOMBIIIJICHHOCTD




HanoTexHooruu B MUKpPOJIEKTPOHUKE

Tema 7.
[TpocTpaHCTBEHHBI
e MacIITa0bl
00BEKTOB
COBPEMEHHBIX
IIEKTPOHHBIX u
JKMBBIX CHCTEM

HanocTpykTypHpOBaHHHBIE MAaTEpPUAIIBI.
[IpocTpancTBeHHbIE MacIITaObl 0OBEKTOB COBPEMEHHBIX 3JIEKTPOHHBIX U
)KUBBIX cucTeM. KBaHToBas Touka. KBantoBas sima. KBanToBast mpoBoJoka.

Tema 8. Metonnl
HACCIIEIOBAHUS
HAHOOOBEKTOB

Ckanupyromias 30H710Basi MUKpockonusi. IOHHO-TI0JIeBasi U CKaHUPYOILas
MUKpockonus. CIIeKTpOCKOIHSL.

TemaTnyeckunii mjiian

Cojaep:kaTejbHblil MOAYJIb © 1-«Hanomexuonozuuy

KoaudecTBO yacoB
Ounasi popma 00yueHus 3aounas popma o0yueHus
B T.4. B T.U.
= = = =
< <
Ha3Bauus coepkaTebHBIX S| 3|z % S| 3|k %
MojyJIeii 1 Tem Sl |8l &lE<=lE= 2| =] 8| &5 |5 =
() = | 2| o8 ElS gl @ = 9 o |8 E|S E
g = g £ |l & @ = Q Q = g = R @ 2 Qo
2| E| |39 IHS = 2 S s |88 [t
ElEI Q]2 HE H S = o'|g g &
SAR-NEe S|l e |2
< | S =t < | S =t
Q = 5 =
Tema 1. Beenenune.
13| 2 |2 9
Tema 2. HanoTexHONOTHU
13| 2 |2 9
Tema3.Onpenenenus
p 1322 9
MMOHATHS «HAHOTEXHOJIOTHU
Tema 4. HanonpousBoacTBO
P 15| 3 |3 9
Hmozo no
cooeprcamenbHomMy mooyaro | 54 | 9 | 9 36
1

TemaTnuyecknii miian




ConepxaTeJbHbIi MORYJIb | 2-« Hanomamepuanwl, cnocoobl ux noayueHus u npumeHeHuey

KoaunuecTBO 4acoB

OuHas ¢opma 00yueHust

3aounasi popma oOyueHust

B T.4. B T.4.
= = = =
< <

Ha3sBanus cofepKaTelbHbIX 21218 |2 2| 25 |g
o o] )
Mo/yJIeii 1 TeM Sl =|8|&lE<=lE= 2| =] 8| &5 =[5
() = Ol ole Bl gl @ = o o |l g K C; e
™ SR | M Z = S | 8 \Q9 O
O | BE| &g SIS s ) E S |2 sl s
Sl Elole HE HA =S = 5|6 aln &
Slelg = Sl1e |3 =
< | S = < S =
Q = 15} =
Tema 5. CriocoOBbI MOTyUEHUS
yi 1322 9
HaHOMaTEPHAJIOB
Tema 6. HanorexHonoruu B
13 2 |2 9
OTpacisix
Tema 7. IIpocTpaHCTBEHHBIE
MacITadbl 00ObEKTOB
13 2 |2 9
COBPEMEHHBIX AJICKTPOHHBIX
U )KUBBIX CUCTEM
Tema 8. MeTonnl 15| 3 |3 9
HCCIIEIOBAHNS HAHOOOBEKTOB
Hmozo no
cooeprcamenbHoMy mooyaio | 54 | 9 | 9 36
2
Bcezo uacoeé no oucuyuniune
108 | 18 | 18 12

5.Metoauyeckue peKOMeHIALUH

JIaDOPATOPHBIX 3aHATHH.

AJs1 TPOBedCHUS] JIEKIMOHHBIX,

NPAKTUHYICCKUX H

JlaGopaTopHble 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM IUIAHOM.
TEMBI JJEKIIUOHHBIX 3AHATUA

Ne Konuuecmeo
wn Ha3zeanue memot wacos
1 (BBeneHnue. 2
2 [Hamorexuonoruu 2
3 |OnpeneneHus MOHATHS «HAHOTEXHOJOTHU 2
4  |HanompowusBoaCTBO 3
5 |Crioco0Obl monmyueHuss HAaHOMaTePHAIOB 2
6 [HaHoTexHONOTHHU B OTPaACIIAX 2
7 [lIpocTpancTBEeHHBIE MACIITA0BI 0OBEKTOB COBPEMEHHBIX AIIEKTPOHHBIX U 9
PKUBBIX CHCTEM
8 |Merobl UcciieqOBaHUA HAHOOOBEKTOB 3
BCEI'O 18

TEMBI TIPAKTUYECKHWX 3AHATHI




IS

S
N

Ha3zeanue memui

Konuuecmeo
uacoe

Oco0eHHOCTH COBPEMEHHOI'O HAYYHO-TCXHUYCCKOI'O pa3BUTH.

1

TexHuka ¥ TEXHOJIOTUHU. BUIbI TEXHOJIOT M

HoBble TeXHOIOTHH U (bYHKHI/IOHaJ'IBHBIe MaTCpUaJIbI

HaHOHaYKa W HAHOTCXHOJIOI'MH

HanomaimmHbl 1 HAaHOTIPUOOPHI

PazmepHbIC 0COOEHHOCTU HAHOOOBEKTOB

CBolicTBa HHIWBUIYAJIbHBIX HAHOYACTHUI]

HaHOoCTpyKTypHpOBHHBIE MaTEPUAIIBI

OO |N|OO|OID|IWIN|F-

Hanokiacteppl. CTpyKTypHBIE W DJICKTPOHHBIE MAarudeckue 4ucia

HAaHOKJIACTCpa.

Hanouactuiel ¢ I'LIK pemerkoit

11

KBanToBas Touka. KBanToBas sima. KBaHnTOBas IIPpOBOJIOKA

12

Hcrionp30BaHne HAHOOOBEKTOB

NININI N [INFPIFPIFPIN|FP|PF-

BCEI'O

[EY
(00]

6. MeToguyecKkue peKOMEHIANMHU [0 OPraHU3AUMU CAMOCTOATEILHOI PadoThI CTY/IEHTOB.

OPIAHU3AIIUS CAMOCTOSITEJABHOM PABOTHI CTYJEHTOB

Ne Konuuecmeo
wn Hazeanue memoi wacos
1 [[Iepuonmzanys TEXHOIOTMUECKUX PEBOIOIHIA. 7
2 |OtHomenue 00IIeCTBa K HAHOTEXHOJIOTHSIM. 8
3 [Ommmpuueckue 3axons ['opmona Mypa 7
4 |HaHOCTPYKTYpHpPOBAaHHHBIC MAaTCPHUAITBI 8
5 [Yrneponnsle HaHOTPYOKH, QysIepeHsl, TpadeH 7
6 [Mcnonp3oBaHuE HAHOOOBEKTOB 7
7 |OcHOBHBIE THUIIBI XUMUYECKOW CBSA3H M COOTBETCTBYIOIINE CBOICTBA 7
MaTEpHUAaJIOB
8 |dedexrHble CTPYKTYPHI M (U3HUECKHE CBOMCTBA HAHOCTPYKTYP
9 [AHCTpyMeHTaTBHBIC CPENICTBA JIJIS ONPEICIICHUS CBOWCTB U TapaMeTPOB 7
HAHOCTPYKTYP
10 |Croco6bl mony4YeHusl HAHOMATEePUAIOB 7
BCEI'O 72

7. I/IH)_II/IBI/I]_Iya.TIbHLIe 3aJaHUA COACPKATCHA B METOAUIECCKUX YKA3aHUAX.

Tembl 1711 BbINIOJHEHUS] HHAUBHAYAJBHON PadOTHI

1.Mcnonsp3oBanne HAaHOOOBEKTOB.

2. KoMnbroTephl M HAHOJIEKTPOHHKA.
3. MHCTpyMeHTanbHbIE CPEICTBA JIJIS ONIPEICTICHIsI CBOMCTB U MapaMeTPOB HAHOCTPYKTYP
4.ViccnenoBaHre TIEPCIIEKTHBBI Pa3BUTHS 3aITUCH HH(DOPMAIIMH ONTHYSCKUMHU TTPHBOIAMH.
5. TlepcriekTUBBI pa3BUTHUS HAHOTEXHOIOTHA.
6. MarHuTHBIC TOJIYTIPOBOTHUKH.

7. HaHOKOMITO3HTHI.




8. ®oTOHHBIC KPUCTAJLIHI.
9. VYrnepoaHble HAHOTPYOKH.
10. ®oHOHBI B HAHOKPHUCTAIIAX.

8. KoHTpoJibHbIE BONPOCHI K MPOMEKYTOUHOI aTTeCTAllMU

Hosble TexHOIOrMU U QyHKIIMOHAIBHBIE MaTEPHUAIIbI

Ob6nactpb (hyHIJAMEHTAILHON U NPUKIIAIHONW HAYKU U TEXHUKH - HAHOTEXHOJIOTUH.
OnpeneneHus NOHATUS «HAHOTEXHOJOTUW». TepMuHONIOrHS.
HanocTpyKkTyprupOBaHHHBIE MATEPUAIIBL.

HaHO‘laCTI/IHBI, HAaHOOOBEKTHI 1 HAHOKOMIIO3HTHI.
HaHOMaTepI/IaJIbI U CIIOCOOBI UX MOJIYYCHMUA.
HaHOHpOI/ISBOI[CTBO

Hcnionp3oBanre HAHOOOBEKTOB.

WX NN AW =

HanooOnekThI B MEIUIIMHE U XUMHYECKOU IIPOMBIIIJICHHOCTH

10. HaHoTexHOJIOTMH B MUKPOJIEKTPOHUKE

9. OGpasenr moxayabHoro Koutpoasi (OBPA3EIl BAPHAHTA M KPUTEPUH
OLEHUBAHUA)

roYy BIO «1OHEL KU HALIUOHAJIbHBIIA YHUBEPCUTET»
OU3NKO-TEXHUUECKHUH (PaKyIbTeT

Hanpasnenue noocomoexu: 03.04.02 ®u3uxa

Maeucmepckas npoepamma: puszuxa KOHOEHCUPOBAHHO20 COCMOAHUSA
IIpoepamma noocomosku: Mazucmpamypa

Cemecmp I

Yuebnas oucyuniuna COBPEMEHHBIE HAHOTEXHOJIOTHH

MOAYJbHAS KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. ®OyHKUMOHATBHBIE MAaTEPUAIIBI.
2. YriepoaHble HAHOTPYOKH.
3. TlopommkoBasi METauTyprHsl..

YTBepkeHO Ha 3aceqaHnu Kadeapoil TeopeTudeckor (PU3UKU U HAHOTEXHOJIOTUH,
poTOKOJ Ne or*“ ” 20 T

3aB. xadempoii

IIpenonaBarens

Kpurtepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annos
3aganue 1 10
3ananue 2 10
3amanue 3 10

Bcezo 30
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10. Oo6paszen sx3ameHannoHnoro omiera (TEOPETHUYECKHUE BOIIPOCHI K

3K3AMEHY, OBPA3EIl BWIETA 1 KPUTEPUIA OLIEHUBAHMUS)

Boo~NoO~wWNE

0.
. Criektpockonus
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

Teopemuueckue 60npochl K IK3AMEHY
O6uacTh pyHIAMEHTAILHON M IPUKJIAHON HAYKU U TEXHUKUA — HAHOTEXHOJIOTHH
Omnupuyeckue 3akoubl ['opiona Mypa
[TpocTpaHcTBeHHBIE MacIITa0bl 0OBEKTOB COBPEMEHHBIX AJICKTPOHHBIX U KHUBBIX CHCTEM
[Tepuoan3zanus TEXHOJIOTUYECKUX PEBOIOLIUN
OrnpezenieHust NOHITHS — HAHOTEXHOJIOTUH
HanouacTuiisl 1 HAHOOOBEKTHI
Hanouactune! ¢ I'IK pemerkoit
OcHoBHBIE KJIacChl HAHOOOBEKTOB
Hcnonk3oBaHrne HAHOOOBEKTOB
MeTob1 uccieqoBaHusl HAHOOOBEKTOB

HonHO-TI071€Bas ¥ CKaHUPYIOLIAasi MUKPOCKOIIHUS
HanocTpykTyprpoBaHHHBIE MaTEpUAIbI

HMHcTpyMeHTaIbHBIE CPEACTBA IS OIIPEAEICHUS CBOKMCTB U ITAPaMETPOB HAHOCTPYKTYP
Hanomarepuaisl ¥ criocoObl UX MOTy4eHUs

IIpumepsl HAaHOMAaTEPUAIOB

CamMoopranusanus HAaHO4aCTULl U CAMOOPTIaHU3YIOIIUECS IPOLECCHI
CTpyKTypHBIE U 3JIEKTPOHHBIE Marnueckye yrciia HaHOKJIacTepa
KBaHTOBas TOUKA U KBAHTOBAs siMa

OnTo37€KTPOHHBIE TPUOOPHI

Turbl ONTOAIEKTPOHHBIX IPUOOPOB

W3iy4arenbHble IEPEXOABI B ITOIYITPOBOIHUKA

HoBsle cBOICTBa U XapaKTEPUCTUKU HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAJIOB
Hogeie TexHonoruun u GpyHKIMOHAIBHBIE MAaTEPUAIbI
HaHoxoMI103uTsI

Hcnonp30BaHNEe HAHOKOMIIO3UTOB

Pa3Butne HaHOHAyKU U HaHOTEeXHONOruM B XXI Beke
HanoTexHos0oruu B 3JIEKTPOHUKE

HaHOTeXHOJIOTHH B HCKYCCTBE

Crpareruu peaan3alnuy HAaHOIIPOU3BOICTBA

OTHomIeHue 0011ecTBa K HAHOTEXHOJIOTHSIM

KpynHeiinme notpeduTeny ToBapoB HAHOPBIHKA

Oobpaszey IK3ameHayuoOHHO20 Ounema

roy BIIO «IOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
®u3HnKo-TeXHUYECKUH (PaKyIbTeT

Hanpasnenue noocomoexu: 03.04.02 ®uzuxa
Mazucmepckas npoepamma: Qu3uKa KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma noozomoexu: Mazucmpamypa

Cemecmp I
Yuebnas oucyuniuna COBPEMEHHBIE HAHOTEXHOJIOTHH

1.
2.
3.

BUJIET Nel
OcHoOBHBIE KJTacChl HAHOOOBEKTOB
Tumnel ONITORIEKTPOHHBIX TTPHOOPOB
[Tepuoan3anust TEXHOJIOTHYECKUX PEBOJIFOLUN
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YTBepKIeHO Ha 3acelaHuy Kadeapoi TeopeTuIecKol (PU3UKN U HAHOTEXHOJIOTUH, IPOTOKOJT Ne
or“ 7 20 r.

3aB. kadempoii

DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konauuecmeo oannos
3aganue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 6ans0B

11.06pa3zen TecTOBOIO 3aJaHUsl (NpuU HATUYUL)
12. Kputepuu onieHUBaHHA
I[Io xypcy «COBPEMEHHBIE HAHOTEXHOJIOI'MW» npeanosaraeTcss MpOBEACHUE
MPOMEKYTOUHOM aTTeCTallii B BUJE MOJIYJIHHOTO KOHTPOJS, BBIMOJHEHUE HWHIUBUAYaTbHOU
paboThI U PK3aMeHa. DK3aMEH CIAI0T CTYJEHTHI C 1I€JIbIO ITOBBILIEHUS! PEUTHHTA.
Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHnvl
6 npouecce u3yueHus OUCYUNIUHbL

Opranu3anuoHHO CPC
y4eonasi pagora NuauBuayanbHas MonayJibHBI KOHTPOJIb
CTYJAEHTAa pa6ora
max 10 6amioB max 10 6amnoB max 30
OaioB

HIxana coomeemcmeusn 617108 HAUUOHAILHOU WIKATlE

Onenka Ounenka no OuneHka 1o rocy1apcTBeHHOM KaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, U PepeHINPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOI
ECTS HIKaJie HIKaJse (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YAOBIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a9TCHO
FX 35-59 2 (Hey10BJIETBOPUTEIIHLHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM NMPH YCIOBUU
00s13aTeILHOTO HAOOPa JTOTIOTHUTEIIBHBIX 0aJIJIOB

13. MaTepuaJibHO-TEXHHYECKOE 00ecneyeHne yueoOHOro nmpoiecca.
VYueOHble 3aHATHS MPOBOAATCS B yueOHOH aboparopun «Pu3HMKa MOIYIPOBOTHUKOBY
Ne016 . ObGopymoBaHa KOMIUIEKTOM ydeOHON MeOenu Ha 18 mMocagoyHBIX MECT, KOMIUICKT
pabouero mecra mpenojaBareis, (uomacTepHas Jgocka, 1 HOYTOyK, 1 MynbTUMEAMHHBIN
poeKkTop, 1 3kpaH mepeHocHoW, |BakyymHBIN yHUBepcanbHbI nocT -2K, 1 dopBakyyMHBIN
Hacoc, 1 Cnektpomerp CM - 4A.
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Ne
n/n

HaunMeHnoBanue

Koa-Bo
IK3EeMILISIPOB
B OMOJIMOTEKE

JlonHY

Hanu4yue
3JIEKTPOHHOM
BepPCHHU B
9BC

Ocnosnas n1umepamypa

Pymsnues  B.B.  CoBpemMeHHble  HAHOTEXHOJIOTHU
[DnexTponHsbIil pecypc]: yueOHO-MeTOIUYECKOEe TTocOOue
/" B.B.Pymsunes — Jomeunx : JHouHY, 2019. -
OnexrpoHHsle ganubie (1 ¢aiin)

Tepexo C. B. ®wusuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO
«oaHY» - lonenxk: JJouHY, 2013. — 418 c.

[Mamuuckas E. I'. ®usuka nepopMuUpOBaHHBIX Cpe:
yuyebHOe TOco0Me [UIsi CTYIEHTOB CHEIHaIbHOCTH
03.03.02 "®uzuka" / E. I'. [lammackas, B. H. Baproxus;
I'OY BIIO J[loHeukuii HalMOHAJIbHBI YHUBEPCHUTET,
DU3HKO-TEXHUYECKHM dakynbTer, Kadenpa
TEOpPeTHYECKON (DM3MKH M HAHOTEXHOJOrWd. — JloHeuk:
oy BIIO «JlouHVY», 2017. — 173 c.
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Tepexos C. B. BapuainmonHble NPUHIUIIBI KJIACCHYECKOM
mexannku / C. B. Tepexos, B. H. Baproxun, A. T.
[Terpenko; T'OY BIIO "JloHeukuid HaIMOHAIBHBIN
YHUBEPCUTET", OU3UKO-TEXHUYECKUN (bakynpTer,
Kadenpa teopernueckoit Gpu3nku W HAHOTEXHOJIOTHHA. —
Honeuk: 'OY BITO "lonHY", 2018. — 52 c.

Jlonoanumenshasn numepamypa

Hanomarepuanbl, HaHONOKPBITUS, HAHOTEXHOJOTHUU:
[yuae0. mocobue] / [H. A. Azapenkos, B. M. bepecnes, A.
J1. Tlorpebusx u ap.]; XappkoBcKuit Hall. yH-T uM. B. H.
Kapazuna. — Xapekos: XHY um. B. H. Kapasuna, 2009. —
209 c.

HanorexHomorun u crnenuaibHble MaTepHaNbl: y4eO.
nmocodbue MNisg CTYACHTOB BY30B, OOYYarOIIMXCS IO
HanpasyieHuto noArotoBku 140140 - TexH. ¢usuxka / FO.
I1. Connues, E. U. Ilpsaxun, C. A. Bonorxkanuna, A. I1.
[Terkoa; mox pen. FO. II. ComnmeBa. — CaHkT-
ITetepOypr: Xumuznat, 2009. — 334, [1] c.

EmnceeB A. A. OyHKIIMOHATBHBIE HAHOMATEPHUAIIBI: yUeO.
nocodue Ui CTYJIEHTOB CTaplIMX KypCOB, 00yJaromuxcs
o crnenuansHocT 020101 (011000) — Xumus / A. A.
Enucees, A. B. Jlykamms. — Mocksa: @uszmariur, 2010.

I'ycee A. W. HaHomarepuasibl, HaHOCTPYKTYpHI,
Ha"otexHonoruu / A. U. I'yceB. — Uzn. 2-e. — Mocksa:
duzmarnut, 2009. — 414 c.

Munocnasckuii  A.I'.  KoHcnekt nekuuii mo Kypcy
«OCHOBBI TPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». —
Honenk: louHY, 2018. — 246 c.

10.

l'omosun 0. U. Beeagenme B nHanorexuuky / 1O. W.
['onoBuH. — M.: Mammnoctpoenue, 2007. — 493 c.

11.

®ocrep JI. Hanorexnomormu. Hayka, umHHOBauuu wu
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Bo3MmokHOCTH / JI. Doctep; nep. ¢ anra. A. B. XadosiH. —
M.: Texuocdepa, 2008. — 349 c.

12. | PamOumn H. I'. dusmueckre U XUMHUYECKHUE OCHOBBI
na"orexunonoruit / H. I'. PamObunu, A. B. bepeskun. — 1
Mocksa: DUZMATIJINUT, 2008. — 454 c.

13. | KoBmoB A. H. OcCHOBBl HAaHOTEXHOJOTHMH B TEXHHKE:
y4e0. mocoOue i CTYyJICHTOB BY30B, OOYYarONIUXCS TIO

HaIpaBJICHUSAM HOJATOT. JTUIUIOMUPOBAHHBIX
CIICLIMAICTOB "KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE 5
obecrieyeHne MaIlUHOCTPOUTEIIbHBIX np-B";

"ABTOMATH3WPOBaHHBIC TeXHOJOTMH W mp-Ba" / A. H.
Kosmos, HO. ®@. Hazapos, . M. M6parumoB. — Mockaa:
Axanemus, 2009. — 239 c.

14. HHdopmauHoHHBIE pecypchl (¢ yKazanuem HA38aHUS U NOJIHO20 JJIEKMPOHHO20 A0peca)
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udanorexku JonHY.

15. IIporpammHoe obecnieueHue (TIPU HATUIIH )

PaGouass mnporpamMMa paccMOTpeHa M IepeyTBep)kKIeHa Ha 3acelaHuu Kadeapsl
TEOPETUYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ m3MeHeHusIMH (6e3 n3Menenwuii) Ha 201 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aB. kadenpoit

PaGouass mporpaMma paccMOTpeHa M TIepeyTBEp)KACHA Ha 3acedaHuu Kadeapbl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ u3MeHeHusIMH (6e3 n3MeHeHuit) Ha 201 rof.

13 2

ITporoxoi Ne oT 20 1.

3aB. xadeapoi
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