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1. OBIIAA XAPAKTEPUCTUKA MOIYJISA MeToabl HHAKEHepPHMH HAHOO0bEKTOB

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monyne «MeToasl UWHXKEHEPUUM HAHOOOBEKTOB)» HANpaBICH Ha U3Y4YeHHE OCOOCHHOCTEH
(yHKIIMOHATFHBIX HAaHOMATEPHAJIOB, CBOWCTBA, METOJbl CHHTE3a U HCCIIEIOBaHUS, HAHOMATEpUAJIOB.
N3ygaroTcss MeTonbl uccienoBaHus (pyHKIIMOHAIBHBIX MAaTepUalioB. B cocTaB MOAyJs BKIIOYEHBI TPH
JUCHUIIIUHBL: «PanualioHHble TEXHOJIOTMU CO3/JaHHS HAHOPA3MEPHBIX CTPYKTYp», «CHenmpakTUKyM
"MeTonbl TIONyYEHUS ¥ UCCIEIOBaHUS CBOHCTB  HAaHOOOBEKTOB"», «MaTepuansl W yCTpOWCTBa
OPraHUYECKOM HJICKTPOHUKH»  COJEPKAHHE KOTOPBIX IO3BOJUT CTYACHTAM H3YYUTh TEXHOJIOTUU
MOJTyYCHHUs, TPOIECCOB  TPOU3BOJACTBA, PATUAIMOHHOXUMUYECKOW MOIU(PUKAINNA, TEOPETUIECKOTO
MOJICTTUPOBAHUS U AKCIIEPUMEHTAILHOTO HCCIICIOBAHUSI CBOMCTB (DYHKIIMOHAIBHBIX HAHOMATEPHAJIOB H
CTPYKTYp Ha UX OCHOBE C HCII0JIb30BaHHUEM COBPEMEHHOI'O TEXHOJIIOITMYECKOTO 000pY10BaHUS U METO/I0B.

1.2. CTpykrypa u 00beM MOaYJist

Tabmuna 1
O0bemM AMCUMIIMH MOAYJIS
Ne H BCETro MOaYyJisdA B 3a4€THBIX
Hepeqenb AUCHMILIMH MOAYJIsI B MOCJAEI0BATC/IBHOCTH HX OCBOCHUSA
n/n eTHHUIAX

1 PaauanuoHHble TEXHOJIOTUH CO3aHNs HAHOPA3MEPHBIX

CTPYKTYp 3
2 CrneunpaktukyM "MeTo1bl TOTYUYEHHS U UCCIICIOBAHUS

CBOMCTB HAHOOOBLEKTOB" 3

3 Marepuaibl ¥ yCTPOMCTBA OPraHUYECKOUN JIEKTPOHUKH 3

HNTOI'O no moxymto: 9

1.3.ITocsietoBaTeIbHOCTH OCBOEHHSI MOIYJISl B 00pa30BaTe/ILHOI MporpaMmme

IIpepekBU3UTHLI MOAYIsI 1. AHanoroBble 1 MUKPOIIPOLECCOPHBIE
YCTpOICTBA 3JIEKTPOHHBIX MPUOOPOB

IMocTpeKBU3UTHI U KOPEKBU3HUTHI 1. MonenupoBaHue HAHOMATEPUATIOB
MOYJIsI

1.4. Pacnipenesienne KOMIETEHIMI MO JUCHUIVIMHAM MOAYJISA, IUIAHUPYeMble pe3yJbTaThl
0o0yueHusi (MHAUKATOPHI) 10 MOIYJIIO

TaOnuma 2
Ilepeyennb
Koa u HauMeHnoBanmue IlnanupyeMble pe3yJbTaThl 00yUeHHS
JTUCIUTIINH
KOMIIETeHIINH (MHAUKATOPBI)
MOYJIfA




2

3

Marepuainsl u
yCTpOICTBA
OpraHUYeCcKOu
ANEKTPOHUKHU

[1K-4 - CniocoGen
CaMOCTOSITEIILHO
OCBaWBaTh U IPUMEHSTh
COBPEMEHHBIC METOJIbI
UCCIICIOBaHMsI, aHATTN3a U
00pabOTKH JaHHBIX,
KOMITBIOTEPHBIE
POTrpaMMBbI, CPEJICTBA
pa3paboTKu, HAYYHO-
HCCIIEI0BATENBCKYIO,
U3MEPUTEITBHO-
aHATTMTUYECKYIO U
TEXHOJIOTUIECKYIO

anmnaparypy

3-1 - [lepeunciiuTh COBpEMEHHBIE
nH(OPMaLIMOHHBIE TEXHOJIOTUU U
MIPOrpaMMHOE 0OecTeueHUE MPU PELICHUH
3a/1a4 00paboTKH, IEpeIauu U XpaHEHUS
uH(popManuu

3-2 - U310XUTh CYLIHOCTb U 3HAYEHHE
nHPOpPMALUU B Pa3BUTUH COBPEMEHHOTO
MH(POPMAIIMOHHOTO 001IIecTBa

V-1 - OcymecTBisITh H”HGOPMAIIMOHHBIN TTOUCK
Y UCTIOJIb30BaTh HOBBIE 3HAHUS B CBOEH
MpeIMeTHOM 00IacTH

V-2 - [IpeasiaraTe HOBBIE UJIEU U TTOAXOMABI K
pEIIECHUI0 HHXKEHEPHBIX 3a/1a4 C
HCIOJIb30BaHNEM MH(POPMAITUOHHBIX CUCTEM H
TEXHOJIOTHI

V-3 - CobmronaTth TpeOOBaHUS
MH(OPMAIIMOHHON 0€30IMaCHOCTH MPH
HCII0JIb30BAHUN COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA U
MPOrPaMMHOTO OOecTieueHus

I1-1 - UmeThp HABBIKK UCIIOIB30BAHUS
COBPEMEHHBIX NHPOPMAITUOHHBIX CUCTEM H
TEXHOJIOTUH

I1-2 - OcBauBaTh HOBOE 00OpPYAOBaHUE,
o0ecrnieunBaroIiee BBIMOTHEHNE
TEXHOJIOTHYECKHX OTepaliuii
TEXHOJIOTMYECKOT0 Ipolecca

IT1K-6 - Criocoben
MIPOEKTHPOBATH
TEXHOJIOTUYECKHE
MIPOIIECCHI TPOU3BOACTBA
HAaHOMATEPHAIIOB U
U3JEINN U3 HUX

3-1 - Ilepeuncnute MeTOIUKH cOOpa
MH(pOpPMaLIUU O BO3MOKHBIX MOJAEIISAX
TEXHOJIOTHYECKHUX ITPOIIECCOB MIPONU3BOJICTBA
HaHOMAaTepHaIoB

V-1 - CocTaBiaITh TEXHHYECKHE 3aJaHusd Ha
MOJACPHU3AHUIO U BHCAPCHUEC HOBBIX METOI0B
n OGOpynOBaHI/IH JJIA H3MepeHHI>i napaMeTpOB
n MO,Z[I/I(bI/IKaI_[I/II/I CBOICTB HaHOMAaTCpHuaJIoB

V-2 - BoINONHATH pacueT ¥ NPOEKTUPOBAHUE
TEXHOJOTHYECKHUX IIPOLECCOB ITPOU3BOJICTBA
HAaHOMATEPHAJIOB

I1-1 - UmeTh HaBBIKM 110100pa BApHAHTOB
TEXHUYECKOH pealnn3aliy 3aJaHHbIX
TEXHOJIOTMYECKHUX IIPOLECCOB ITPOU3BOJICTBA
HaHOMaTEepPHAJIOB U U3JEIUI U3 HUX




PannannonHbie I1K-4 - Cnioco6en 3-1 - [lepeuncautb COBpeMEHHbIE
TEXHOJIOTMH CaMOCTOSITEJIbHO nH(OPMAIIMOHHBIE TEXHOJIOTUU U
CO3JaHus OCBaMBAaTh U MPUMEHATH MPOrpaMMHOE O00eCTIeUeHUE TIPU PEIICHUN
HaHOPa3MEPHBIX | COBPEMEHHBIE METO/IbI 3a/1a4 00padOTKH, TIEpeIaun U XPaHCHUS
CTPYKTYpP WCCIe0BaHus, aHaM3a U | nHopMaIuu
00paboTKHU TaHHBIX,
KOMITBIOTEpHBIC 3-2 - U310UTh CYIIHOCTh U 3HAYCHUE
HPOrpaMMbL, CpEICTBA nH(pOpMaIIMU B Pa3BUTHH COBPEMEHHOTO
paspaboTKi, HaydHO- nH(pOpPMAITMOHHOTO OOIIECTBA
UCCIIEI0BATEIILCKYIO, V-1 - OcyuiectBasTh HHGOPMAIMOHHBIN MOUCK
U3MEPUTENbHO- Y UCIIOJIb30BaTh HOBBIE 3HAHUS B CBOCH
AQHAJIUTUYECKYIO U MPEeIMETHOM 00JIaCTH
TEXHOJIOTHYECKYIO
AnmapaTypy V-2 - IIpensiarath HOBbIE UAEU U TTOAXOJIBI K
PEILICHUIO HHKEHEPHBIX 33714 C
UCIOJIb30BaHNEM MH(POPMAITMOHHBIX CUCTEM U
TEXHOJIOT Ui
V-3 - Cobaronats TpeOOBaHUS
MH(POPMALIMOHHOM 6€30MacCHOCTH MPH
HCIIOJIb30BAaHUU COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTUH U
MPOrpaMMHOTO 00€ecTIeueHUS
[1-1 - UmeTh HaBBIKK UCIIOJIB30BAHUSA
COBpPEMEHHBIX NH(POPMAIIMOHHBIX CUCTEM H
TEXHOJIOTUI
I1-2 - OcBauBaTh HOBOE 00OPYIOBAHHUE,
o0ecreynBaroIee BbITTOJIHEHUE
TEXHOJIOTHYECKUX OTepanui
TEXHOJIOTHYECKOro MpoLecca
ITK-6 - Cniocoben 3-1 - [lepeuncnuty MeTOIUKU cOOpa
MPOEKTUPOBATH nH(pOpPMALIUK O BOBMOKHBIX MOAEIISAX
TEXHOJIOTHYECKHUE TEXHOJIOTHYECKUX MPOLECCOB MPOU3BOACTBA
MPOLIECChI TPOU3BOACTBA | HAHOMATEPHUAJIOB
HAaHOMATEPHUAJIOB U
WaeHH 13 HUX V-1 - CocTaBiarh TEXHUYECKHUE 3aJaHUS HA
MOJICPHM3AIIMIO U BHEAPEHUE HOBBIX METOJIOB
1 000pyIOBaHUA ISl U3MEPEHUN MapaMeTpOB
1 MoAU(UKAIINN CBOMCTB HAHOMATEPHAJIOB
V-2 - BBINONHATH pacueT ¥ MPOSKTUPOBAHUE
TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOACTBA
HaHOMaTepHaJloB
[1-1 - ImeTh HaBbIKM 110,100pa BAPUAHTOB
TEXHUYECKON peasn3aliuu 3aJaHHbIX
TEXHOJOTMYECKHUX IPOLECCOB ITPOU3BOJICTBA
HAaHOMAaTEPHUAJIOB U U3JICIIHI U3 HUX
Crnennpaktukym | I[1K-4 - CnnocoGen 3-1 - [lepeuncnutb COBpeMEHHbIE
"Metoabl CaMOCTOSITEJIbHO nH(OPMALIMOHHBIE TEXHOJIOTUU U




HOHy‘IeHI/IH nu
HCCIe0OBaHUS
CBOMCTB
HAHOOOBEKTOB"

OCBauWBaTh U MNIPUMCHATH
COBpPCMCHHBIC MCTO/IbI
WCCIIeIOBAHMSI, aHATTN3a
00pabOTKH TaHHBIX,
KOMITIBIOTCPHBIC
POTrpaMMBbI, CPEICTBA
pa3paboTKH, HAYYHO-
HCCIIEI0BATENBCKYTO,
U3MEPUTEIIBHO-
AHATTUTHYECKYIO U
TEXHOJIOTUIECKYIO

anmnaparypy

nporpaMMHOE 00ecrieueHIe IPU PEIICHUU
3a7a4 00pabOTKH, epelaun U XpaHEHHS
uHpOopMauu

3-2 - U310XUTh CYIIHOCTh U 3HAYCHUE
WH(POPMAIIUU B PA3BUTUH COBPEMEHHOTO
nH(pOpPMAIMOHHOTO O0IIECTBA

V-1 - OcyuiecTBasaTh HHPOPMAIMOHHBIHN MOUCK
U HCTIOJIb30BaTh HOBBIE 3HAHUS B CBOCH
MpeIMETHOM 00JacTH

V-2 - [Ipensiaratb HOBbIE UAEU U TTOAXOIBI K
pEIIeHUI0 NH)KEHEPHBIX 3a/1a4 C
HCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX CUCTEM U
TEXHOJIOTHI

V-3 - Cobmtonats TpeOOBaHUS
nH(MOPMAIIMOHHON OE30MTaCHOCTH MPU
UCTIOJIb30BAHUHU COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH U
MPOrpaMMHOTO 00€ecTIeueHUs

I1-1 - UmeTh HAaBBIKU UCIIOIL30BAHUS
COBPEMEHHBIX HH()OPMAITMOHHBIX CUCTEM U
TEXHOJIOTUN

I1-2 - OcBauBaTh HOBOE 00OPYIOBaHUE,
o0ecTeynBaroIee BbIMOJIHEHUE
TEXHOJIOTMYECKUX Olepanui
TEXHOJIOTUYECKOTO MpoIecca

IIK-6 - Crocoben
MPOEKTUPOBATH
TEXHOJIOTHYECKHE
MPOLIECCHI TPOU3BOACTBA
HaHOMAaTepHaJoB U
U3ASIINU U3 HUX

3-1 - IlepeuncnuTh METOAMKH cOOpa
nH(pOpPMaIIUK O BOBMOKHBIX MOAEIISAX
TEXHOJIOTHYECKHX MPOIECCOB MIPOU3BOJICTBA
HAaHOMAaTepHalloB

V-1 - CocTaBisITh TEXHHUYECKHE 3aJaHUs Ha
MOJICPHU3AIUIO U BHEJPEHUE HOBBIX METOJIOB
1 00OpyIOBaHUS Il U3MEPECHUN apaMeTpOB
1 MoU(PUKAIIMKA CBOMCTB HAHOMATEPHUAJIOB

V-2 - BBIONHATH pacyeT U MPOEKTUPOBAHUE
TEXHOJIOTUYECKHX MPOIECCOB MIPOU3BOJICTBA
HAaHOMAaTepHAaJIOB

I1-1 - ImeTh HaBbIKK 110100pa BAPUAHTOB
TEXHUUYECKOH peain3aliu 3a1aHHbIX
TEXHOJIOTMYECKHUX IPOLECCOB IIPOU3BOJICTBA
HAaHOMAaTEPHUAJIOB U U3JICIIHI U3 HUX

1.5. ®opma odyueHus
OOyueHue 1o JUCHUUILIMHAM MOYJISI MOKET OCYLIECTBIIAThCA B OUHOM (opMax.
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1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Huxudopos Cepreii Bragumuposuy, 3aBenyomuii kageapoii, pusnyecKux MeToA0B H
NpuOOPOB KOHTPOJISI Ka4ecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMbI
XapakTepucTrKa paaualliOHHbIX TEXHOJIOTUNA U UX
1 Brenenue MPUMEHEHUE B COBPEMEHHON MPOMBIILIIEHHOCTH
Hctounuku nznydeHui — M30TOmHBIE HCTOYHUKHU. DIEKTPOHHBIC YCKOPHUTEIH.
THIIBI, IPUHLMUIIBI IEUCTBUSL, | YCKOPUTEIH 3apsHKEHHBIX HOHOB.
2
napameTpbl
Bupl sxectkolt paauanuu. Ypyrue u Heynpyrue
CTOJIKHOBEHWISI, IIOTECHITUAITBI B3aMOICHCTBHS.
IIpoxoxnenue [J-u3nyyeHusi, 3IEKTPOHOB U
B3aumogeiicTBue paguanuu HEHUTPOHOB Yepe3 MaTepuaibl. OcoOeHHOCTH
3 ¢ MaTepuagaMu B3aUMOJICUCTBUS TSDKEIBIX HOHOB C MMOBEPXHOCTHBIMU
ciosMu MatepuanoB. oHN3anoOHHBIC TTOTEPH,
nmuHeiHas nepenada saeprun (LET) pazmuaasivu
H3JIyYCHUSIMU




PagnanmoHHOXUMHUYECKHE
MeToAbI HOPMHUPOBAHUS

HAHOCTPYKTYP

DU3HKO-XMMUYECKUE OCHOBBI Pau0IN3a
MatepuanoB. [IpocTpaHcTBEHHOE pacnpeneacHue
MEPBUYHBIX TPOAYKTOB panuonusa. «[Lnopem» u
TpeKku. PagualluOHHOMHIyUMPOBaHHbBIE ITIEPBUYHbIE
HaHOCTPYKTYPBI. DBOIOIUS TIEPBUIHBIX
paauanOHHO-UHAYLUPOBAHHBIX CTPYKTYP.
[TonyyeHue HAHOMOPUCTHIX CTPYKTYP: TPEKOBBIE
MeMOpaHbI U UX npuMeHeHue. [lomydeHune kpeMHUi-
yIIIepoAHbIX HaHOHUTEN. [loyuenue HaHoreneu, ux
paluialoHHbIE CIIUBKA, IPUMEHEHUE. PanaliionHo-
XUMHUYEcKasi cOOpKa HAaHOCTPYKTYD B PacTBOpax.
dopMUpOBaHNE HAHOKIIACTEPOB MPHU pPaTUALUOHHO-
XMMHYECKOM BOCCTAHOBIICHMM MOHOB METAJUIOB B
pactBopax. @opMUpPOBaHUE HAHOYACTHUILL TP MOITHOM

PEHTTCHOBCKOM O6Hy‘IeHI/II/I KOMIIO3UTOB

HanoctpykrypupoBaHue u
Moau(UKANUsI CBOWCTB
MaTepHUaoB MOJ
BO3/ICUCTBUEM MOIIHBIX

W3ITYyYEeHUU

HaHnocTpykTyprpoBaHue OBEPXHOCTHBIX CIIOCB
METaAJIJIOB 11O ﬂeﬁCTBHCM HUMITYJIBCHBIX 3JICKTPOHHBIX
IIy4KOB. YIIPOUEHUE PEXYLIETO UHCTPYMEHTA NIPU
HOHHOM 00sTyueHnr. GopMHpOBaHKE HAHOKIIACTEPOB
Y KBAHTOBBIX TOYEK NMPH HOHHOM OOJTyYCHUH
MIOJTyIPOBOTHUKOB M JU3JICKTPUKOB. JlazepHoe
HaIlbUICHHE HAaHOPA3MEPHBIX IOKPBITUI.
HanomeTrpusartiyst MOBEpXHOCTHBIX CJI0EB METAJIIIOB
TIpH TUTa3MEHHOM 00paboTKe, GopMUpOBaHHE HA

NMOBCPXHOCTU I/IB,Z[GJ'II/Iﬁ TYTOILUIaBKUX (1)33 " IIJICHOK.

3akiroueHue

CpaBHEHHE TEXHUKO-3KOHOMHYECKUX XapaKTEPUCTHK
panuanMoOHHBIX TEXHOJIOTHH ()OPMHUPOBAHUS
HAHOCTPYKTYP U MOJIYYECHHUS] HAHOMATEPHAJIOB C
Opyrumu Metoaamu. [lepcrekTuBhl pa3BUTHS U
MIPUMEHEHUS paJHalliOHHBIX TEXHOJIOTUH B

HAaHOUHAYCTPUH.




1.3. HampaBnieHnue, BUABI BOCIIUTATENBHOMN A€ATEILHOCTH U HCIIOIb3yEeMbIE TEXHOIOTUN

HamnpaBnenus BoCHUTATENbHOM ACSITEIBHOCTUA COMNPSATAIOTCS CO BCEMH pE3yJibTaTaMu OOydeHUSs
KOMIIETCHIIMA 1O 00pa3oBaTeIbHONW MporpaMMe, MX OCBOCHHE OOCCIICUYMBACTCS COJICPKAHHUEM BCEX
JUACLIUIUIMH MOJYJICH.

1.4. IIporpaMMa AUCHMIIIMHBI PEATIM3YETCS HA FOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
PaguannoHHble TeXHOJIOTHH CO3JAHUS HAHOPA3MEPHBIX CTPYKTYP

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. I'yces, A. U.; HanomaTepuainbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTUHU : MOHOTpadus.; dusmariaut, Mocksa;
2009; https://biblioclub.ru/index.php?page=book&id=68859 (DnekTpoHHOE U3TAHHE)

2. ; OT KOMIIO3UTOB K HAHOKOMMO3UTaM (KJIacCH(UKAIUs, OCOOEHHOCTH, TEXHOJOTHUS TOTyYeHUS,
NPUMEHEHHE W CBOWCTBA): ydeOHOE OJJIEKTPOHHOE wu3AaHue : ydeOHoe mocobue.; TamOOBCKUit
roCcyapCTBEHHBIN TEXHUYECKUUN YHUBEPCUTET (TT'TY), TamOoB; 2018;

https://biblioclub.ru/index.php?page=book&id=570400 (DnekTpoHHOE H3TaHKE)
3. , LlyctukoB, A. A., Xannunk, P., Xumi, A.; HanocTpykTypHble Marepuasbl : MoHorpadus.; PULL

Texnocdepa, Mocksa; 2009; https://biblioclub.ru/index.php?page=book&id=115678 (DnekrpoHHOE H3TaHHE)

IleuaTHBIE M3TaHUS

1., KoBans, H. H.; Hanokpucraminyeckue nHTEpMETANIUIHBIE U HUTPUIHBIE CTPYKTYPBI, POPMUPYIOLIHECS
npu HOHHO-Ty4YeBoM BozaeicTBun; M3a-so HTJL, Tomck; 2008 (1 3k3.)

2. ; Pagnanmonnas ¢usuka TBepaoro tena : Co.Hayu.1p..; M3a-Bo Kasl'V, Anma-Ara; 1993 (1 5k3.)

3., Kamun, b. A.; Pannannonnas ¢usuka tBepaoro tena. KomnsrotepHoe Moaenrposanue : B 7 tomax.; HUSAY
MUN®DU, Mocksa; 2012 (20 3k3.)

4. , Koznos, 0. /., Credanenko, U. B., Epmonaes, C. B.; BricOkHe TEXHOIOTHH C HCIOJIb30BaHHUEM
MCTOYHUKOB MOHM3UPYIONINX W3ITy4YEeHUI B MPOMBIIIICHHOCTH : y4e0. mocobue.; DHeproaroMusaat, MockBa;
2006 (1 7K3.)

5. Aunpuesckuid, P. A., Paryns, A. B.; HanocTpykTypHble MaTepuaisl : yued. mocoOue it CTYJJICHTOB BY30B,
00yyYaroluxcsl M0 HAMpPaBJICHUIO MOATrOT. AUmioMup. cnenuaiuctoB 651800 "duz. marepuanosenenue".;
Axanemusi, Mocksa; 2005 (15 3x3.)

6. Poros, B. A., Ymomupckas, JI. A., Uynakos, A. [[.; OCHOBBI BBICOKMX TE€XHOJIOTHH : y4eO. mocolOue yist
CTYJICHTOB BY30B, OOydYaromuxcsi Mo HampaBieHusM "TexHonorusi, o0OpyIOBaHME UM aBTOMAaTH3AIUS
MalIMHOCTPOUT. mp-B", "ABTOMatuzauus u ymp.", "MamMHOCTPOUT. TEXHOJIOTMHM M 000pyJoBaHME".;
By3zosckas kaura, Mocksa; 2007 (2 7k3.)

IMpodeccuonaibHbIe 6a3bl JaHHBIX, HHPOPMATHOHHO-CIIPABOYHbIE CHCTEMBI
[TonnorekctoBas b/l Annual Reviews Science Collection (http://www.annualreviews.org).
[TomnorekctoBas BJ] Applied Science & Technology Source (http://search.ebscohost.com).
[TomroTekcToBas b/ eLibrary - Hay4yHas anekTponHas ouommoreka (http://elibrary.ru).

Pedeparusnas BJ] INSPEC. EBSCO publishing (http://search.ebscohost.com/).



[TomrorekctoBas B/] Institute of Physics (IOP) (http://iopscience.iop.org/).

bubmuorpaduueckas bJI Journal Citation Reports (JCR). Web of Science (http://apps.webotknowledge.com/).
[TomnorekctoBas B/ Nature (https://www.nature.com/siteindex).

[TomroTtekcToBas bJ] Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
[TonmnotekctoBas bJ] Questel Patent (https://www.orbit.com/).

[TomrotekctoBast B/ ScienceDirect Freedom Collection (http://www.sciencedirect.com/).
Pedeparusnas b/ Scopus (http://www.scopus.com/).

[TonnorekctoBas bl Springer Materials (https://materials.springer.com/).

[TomrorekctoBas BJ] Springer Nature Experiments (https://experiments.springernature.com/).
[TonnorekctoBas b1 SpringerLink (https://link.springer.com/).

PedeparuBnas B/l Web of Science Core Collection (http://apps.webofknowledge.com/).

[TomroTtekctoBas bJ] Wiley Journal Database (http://onlinelibrary.wiley.com/).

Marepnansl pis aun ¢ OB3

Becoy xontent OBC mpencrasieH B Buje (ailioB crenuanbHOro (opmara Jisi BOCIPOU3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIOJIB30BaHNUEM SKPAaHHOM JTYTIbI
Y HACTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1) MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanuu (http://MmunoOpHAYKH.pd/).
2) ®enepanpubii optan «Poccuiickoe odpazoBanme» (http://www.edu.ru/).

3) OOO Hayunas snexktponHas 6ubnunorexa (http://elibrary.ru/defaultx.asp).

4) 3onanpHas HayuHas Oubnmoreka YpdY (http://lib.urfu.ru).

5) DnexTpouHblii HayuHbIi apxuB YpDY (https://elar.urfu.ru).

3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHbI
PaguaunoHHble TEXHOJIOTHH CO3IaHUSA HAHOPA3MEPHBIX CTPYKTYP

CBeennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/10BaHNEM U MPOrPaAMMHBIM 0O0eceyeHueM

Tabmuma 3.1
Ne Buabl 3ansaruii OcHAIeHHOCTD CIIeNHAJIBHBIX IlepeyeHsb JUIEH3HOHHOTO
n/n MOMeLIeHNIT 1 TOMelleHU i UIs NPOrpaMMHOro o0ecrne4eHns

CaMOCTOATEIbHOI PadoThI

1 Jlexuuun Mebenb ayauTopHasi ¢ He TpeGyercst
KOJINYECTBOM PabOUHX MECT B




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Texkymuii kKoHTposb U | MeGenb ayauTopHas ¢ He Tpebyercs
MIPOMEKYTOYHAS KOJINYECTBOM pabOUMX MECT B
aTTecTanus COOTBETCTBUH C KOJTUYECTBOM
CTYJCHTOB
Pabouee mecto npemnogaBarens
Koncynbranuu Mebens aymuTopHas ¢ He Tpebyercs
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBUH C KOJTMUYECTBOM
CTYJCHTOB
Pabouee mecto npenogaBarens
CamocrosTenpHas Mebenb ayuTopHast ¢ Office Professional 2003 Win32

pa60Ta CTYACHTOB

KOJIMYECTBOM pabovmX MECT B
COOTBETCTBUH C KOJTUYECTBOM
CTYJICHTOB

[Toaxmrouenue x ceru IHTEpHET

Russian CD-ROM

JlabopaTopHubie
3aHSATUS

Mebens aymuTopHasi ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJTMUYECTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens

[TepconanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroIInXCs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

[Tonkntouenue k cetu UaTEpHET

Office Professional 2003 Win32
Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Cneunpaktukym "MeToabl NOJTyYeHUs U
HCCJIeJOBAHUS CBOWICTB HAHOO0LEKTOB"

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 BoxmunueB Anekcanap KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
CepreeBuu MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB

KOHTPOJISI Ka4€CTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIporokon Ne 8 ot 14.04.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Boxmunuen Asiekcanap CepreeBuy, JloueHT, pusnyecknx MeTo10B U NPUOOPOB KOHTPOJISA
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMBbI
AHOJMPOBaHUE OKCH/IA ATFOMUHUSI B
MOTEHIIMOCTATHYECKOM H TaJIbBAHOCTATHYCCKOM
pexxumax. [lonmydyenne HaHOTIOPHCTOW MeMOpPaHBI
AHOJIHOE OKHUCIICHHE OKCH/JIa ATIOMUHUSI U DJIEKTPOXHUMUYECKOE
1 AJIFIOMHUHUS 1 TUTAHa OCaXJICHNE MCTAJJIOB B IIOPHI. Cunres
CaMOYIOPSIIOYEHHBIX HAHOTYOYJIISIPHBIX CIIOCB
JMOKCHJIA TUTaHA BO (hTOPCOJIEPIKAIINX
ANEKTPONIUTAX.
CuHTEe3 YIIIEpOIHBIX HAHOTPYOOK C HCIIOIH30BAHHUEM
CuHTE3 yIIIepOIHBIX
30J1b-TeNb KaTanu3aTopa. CHHTE3 yriepoIHbIX
HaHOTPYOOK METOAOM
HaHOTPYOOK B IOpax MeMOpaH OKCHJIA aTFOMUHUS.
2 KaTaJIUTUYECKOTO MUPOJIU3a
ITonyuyeHue BepTHKAIbHO OPUEHTUPOBAHHBIX
JTaHoJIa
YTIEPOIHBIX HAHOTPYOOK
3 [Monyuenue PacueT mapameTpoB HCXOJHOTO HAHOCTPYKTYPHOTO




HAaHOCTPYKTYPHBIX KEPAMUK

MIOPOILIKA U U3TOTOBJICHHE KOMIIAKTOB
HAHOCTPYKTPYPHBIX MaTepHajiOB HA OCHOBE
LIMPOKO30HHBIX OKCHJIOB. [lomyuenue
HaHOPa3MEPHOH KepaMUKU Ha OCHOBE OKCUJA

AJIFIOMUHUA

ATTecranus MaTepraioB

METOJIaMH 3JIEKTPOHHOU

Onpenenenue MOP(OIOrHUECKUX OCOOCHHOCTEH U

KOJIMYECTBCHHOI'O XHMHUYECKOT'O COCTaBa

MaTepuaioB

4 CHHTE3UPOBAHHBIX HAHOMATEPHUATIOB METOAAMH
MHKPOCKOITHH
AIIEKTPOHHON MUKPOCKOITHH.
TepMOIIOMHUHECHIEHULIAS HAHOCTPYKTYPHBIX
MaTepHaIOB ITOCJIE 00TyICHHSI dTICKTPOHAMH U [3
HUccnenosanue n3nyyenreM. KatononroMuHecieHIMU
JIIOMUHECIICHTHBIX CBOUCTB HaHOCTPYKTYpPHBIX MaTepuaioB. M3yuenue u
5

aHanu3 mapaMeTpoB (oToTpanchepHon
JIFOMUHECLIEHUIINN HAHOCTPYKTYPHBIX MaTEPHAJIOB

II0CJIC BBICOKOJJO3HOI'O o6nyquH;1.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIBHOM ACATCIIBHOCTH U UCII0JIB3YCMbIC TCXHOJIOTHHU

HaHpaBJ’IeHI/IH BOCITMTATCIbHOM ACATCIIBHOCTU COIIPATAKOTCA CO BCEMH PE3yJIbTaTaMU O6y‘-ICHI/IH
KOMIIETCHIIUM 10 O6pa3OBaTCHLHOﬁ nporpamme, HX OCBOCHUC obecneynBaeTcs COACPKaHUEM BCEX

JUCUHUILIIMH MOIYJIEH.

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha FOCYIapCTBEHHOM si3blke Poccuiickoi denepanuu .

2. YYHEBHO-METOJNMYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

CneunpaktukyM ""MeToabl MOJyYeHUS U UCCJIeI0OBAHUS CBOMCTB HAHO0O0OHEKTOB'"

DJIEeKTPOHHBIE pecypchl (M31aHNS)

1. bapeioun, A. A.; ®U3MKO-TEXHOJOTMYECKHE OCHOBBI MAaKpO-, MUKPO, W HAHOXJIEKTPOHUKH : ydeOHOE
nocobue.; ®usmatiut, Mocksa; 2011; https://biblioclub.ru/index.php?page=book&id=457643 (DnekTpoHHOE

W3/IaHHE)

2. Enucees, A. A.; OyHKUMOHAIIbHBIE HAHOMATEPUAJIBI :

https://biblioclub.ru/index.php?page=book&id=68876 (DnekTpoHHOE M3TaHKE)

ITeuaTHbIe H3TaHUA

ydyebHoe nocobue.; dusmariaur, Mocksa; 2010;



1. Bopucenko, B. E., BopobseBa, A. U., YTkuna, E. A.; Hanosnekrponuka : yue6. mocobue st CTyJEHTOB
BY30B IO CIEHUATBHOCTAM "MHUKpPO- U HaHODJEKTPOH. TEXHOJNOrMH U cuctembl" U "KBaHTOBBIE MHpOPM.
cuctemsl".; BUHOM. JlaGoparopus 3uanuii, Mocksa; 2009 (6 3k3.)

2. ; Hanosnextponuka. Teopust u mpakTuka : y4eOHHK JIJIsl CTYJEHTOB BY30B IO CIIEIMAIBHOCTAM "MHUKpPO-U
HAHOXJICKTPOHHBIE TEXHOJOTUH U cucTeMbl", "KBanToBBIC MHGOpMaIoHHbIE cucTeMbl”, "HaHoTexHomoruu
1 HaHoMmaTepuaibl B nekTponuke'.; BUHOM. JlabopaTopus 3Hanui, Mocksa; 2013 (1 3k3.)

3. ; MeTopl IOJy4eHHs M CBOMCTBA HAHOOOBEKTOB : yueO. mocodwue.; ®aunta : Hayka, Mocksa; 2009 (5 3k3.)

4. PeoxonkoB, JI. U., Jlesuna, B. B., [3Bumsurypu, D. JI.; Hanomartepuansl : yue6. mocodue.; BUHOM.
JlaGopartopus 3nanuii, Mocksa; 2008 (6 3k3.)

5. Illyxka, A. A., Curos, A. C.; HaHo31ekTpoHUKa : yueOHOe TocoOue A CTYICHTOB BY30B, 00yYaOLIUXCS 110
HarpasieHuto noarotoBku "lIpuknagnas maremaruka u ¢pusuka".; BUHOM. JlabopaTopust 3Hanuit, MockBa;
2012 (1 x3.)

6. Ibsiukos, I1. H.; Yrnepoausie HaHOTpYOKH: cTpoeHue, cBOiCTBa, npuMmeHnenus; BUHOM. Jlaboparopus
3HaHui, Mocksa; 2006 (2 3k3.)

7. Pakos, D. I'.; HanotpyOku u ¢ymiepeHs : y4ed. mocodue s CTYISHTOB [BY30B], OOyYarommxcs Mo
crenuanbHocTd 210602 "Hanomarepuanst”.; usmarkaura : Jloroc, Mocksa; 2006 (2 3k3.)

IpodeccuonanbHble 6a3bl TaHHBIX, HHPOPMATHOHHO-CIIPABOYHBIE CHCTEMBI
https://en.wikipedia.org/wiki/Molecular electronics
https://www.britannica.com/technology/molecular-electronics
https://engineering.virginia.edu/molecular-electronics
Pedeparusnas b/ Scopus (http://www.scopus.com/).

[TonnorekctoBas b1 Springer Materials (https://materials.springer.com/).

[TomroTtekcToBas b/] eLibrary - Hay4yHas anekTponHas oubmmoreka (http://elibrary.ru).

Matepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro (opmara i BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIsSl IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MONCKOBBIE CHCTEMbI

1. MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanuu (http://MuHOOpHAYKHU.pD/).
2. ®enepanbublii mopran «Poccuiickoe odpazosanue» (http:// www.edu.ru/).

3. OO0 Hayunas snexrponnas 6ubmauorexa (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HayuHas Oubnuoreka YpdY (http://lib.urfu.ru).

5. DnexTpoHHbIi HaydHbI apxuB YpDVY (https://elar.urfu.ru).



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Cnennpakrukym "MeToabl HOJTy4eHHsI H UCCJIeJOBAHUA CBOIICTB HAHOO0bEKTOB'

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlaboparopubie
3aHATHUS

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto mpenogaBaTens

HepCOHaHBHHe KOMIIBIOTCPHI 110
KOJIMYCCTBY 06yanOH_[I/IXC5I

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPaBHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJMIECTBOM
CTYZICHTOB

Pabouee mecTo nperoaaBaTeiisd

He Tpebdyercs

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

Meb6enb ayauTopHast ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJMIECTBOM
CTYJCHTOB

Pabouee mecTo npernoaaBaTeiist

He Tpebdyercs

CaMocTosTenbHas
paboTa CTyZIeHTOB

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYJCHTOB

[Tonkntouenue k cetu UHTEpHET

Office Professional 2003 Win32
Russian CD-ROM




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Marepuajbl ¥ yCTPOMCTBA OPraHUYeCcKol

JJIEKTPOHUKH

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/n

damuaua Uma OtyecTBO

Yuenasi cTeneHb,
yueHoe 3BaHHue

JloJI3KHOCTD

Hoapaznenenue

3bipsiHOB ['puropuit
Bacunsepuu

JOKTOP
XMMHYECKUX HayK,
0e3 y4eHoro
3BaHUS

[Ipodeccop

OpraHUYeCcKOU U
OMOMOIIEKYIISIPHOM
XUMHH

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIporokon Ne 8 ot 14.04.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3pipsinoB I'puropuii BacuaseBuy, IIpodeccop, opranndeckoii u 6MoMosIeKy/JISIPHOI XUMUH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kona
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMbI

[Ipenmer u 3anaun kypca. YTo Takoe opraHuyeckas 3JeKTPOHHUKA.
B1 Beenenue Ucropus oTkpsiTUs. OCHOBHBIE IIOHATHS U ONPEAETICHMUS.
OcHOBHbIE MaTepHaibl U yCTPOUCTBA.

[IpoBoaHMKH, TOTYTIPOBOAHUKH, H30JIATOPHI B pa3HBIX KJlaccax
OpraHuyeckux coequHeHnid. CuHTeTnYeckre MeTanisl. [lonaTus
OcnoBHble npuHIUNEI padotel | B3MO, HCMO, sHepreTruyecKkoi menu s OpraHuueCKUX 1

01 OpPraHWYECKUX MaTEpUAIOB U | HEOPraHWYECKUX MaTepuaoB. CXOACTBO M OTINYHS MaJIbIX
YCTPOICTB Ha X OCHOBE MOJIEKYJI ¥ MakpoMoJieKyJl. CBsi3b IPOBOIUMOCTH U
MTOABMYKHOCTEIO 3J1eKTpoHOB. [lpunarun padoter OFET, cTpykTypa,
METO/T CO3/IaHUsI.

OpraHndeckue coHeuHbIe O0aTapen. Y CTpOMCTBO, IPULIMIT PabOTHI,
MaTepHabl, XapaKTepUCcTUKU. OpraHndeckrue CBETOU3IYIatoIIHe
muoasl (OLED), yeTpolicTBO, MPUHIIMIIBI PA0OTHI, MAaTepHAIHI.
IIpuMeps! co3qaHus UIACTUKOBOX AIEKTPOHUKH.

OCHOBHBIE IPHUHIUIIEI PaOOTHI
02 OpraHU4eCKUX MaT€pHaJIOB U
YCTPOMCTB Ha UX OCHOBE

B3MO, HCMO, dusndeckuii cMBICIT. METOIBI OIIpeIeIcHUS:
LOUKIMYecKas BOJIbTaMIIepPOMaeTpHst, CeKTpodsiekTomeTpus (Y D-,
HK-Pamanosckas criekrpockonusi), DFT-pacuerst, Y ®-
cnekTpockonus. CpaBHEHHE BCEX METOJIOB.

OCHOBHBIE IPHHIUIIBI PaOOTHI
03 OpPraHWYECKHX MaTepHalloB U
YCTPOWCTB Ha UX OCHOBE

MeTtoas! CHHTE3a OpraHUYECKUX MOTYIIPOBOJHUKOB.

OcHoBHable puHIAIEI paboTel | KoHcTpynpoBanne metogoM ounannr-6mokoB. [Ipumepsr. CunTes
04 OpPraHWYeCKUX MaTepHaJIOB U | U MCCIEI0BaHUE MONYIPOBOIHUKOBBIX OPTaHUUECKUX TOJIMMEPOB.
YCTPOMCTB Ha UX OCHOBE Meroabl UCCIIEI0OBaHUSI OPraHUYECKUX MaTepUalloB. B3aumMocBs3b
CTPYKTypa CBOUCTBO.




OcHoBHbIE IPUHIUIEI padoTel | n- U p-IIpoBoaumocts. Onpenenenus. IIpumepsl MoneKky ¢ n-
05 OpraHU4YECKUX MAaTEPUANIOB U | MPOBOAUMOCTBIO. I[pMHIIMIIBI CO3AaHMsI, XapAKTEPUCTHUKH.
YCTPOMCTB Ha UX OCHOBE

OcHoBHBIE PUHIHATIEI paboThl | OCHOBHBIE MPUHIIHITEI PAOOTHI OPTaHUIECKIX MATEPHAIIOB H
06 OpraHMYeCKUX MaTE€pPUajJOB U | YCTPOMCTB Ha UX OCHOBE
YCTPOMCTB Ha UX OCHOBE

OCHOBHBIE IPUHIIAIIEI paObOTHl | YTIEpOoaHbIe HAHOMATEpHaJbl: TpadeH, yTriaepoaHble HAHOTPYOKH,
07 OpPraHWYEeCKNX MaTepHANIOB M | HAHOBOJIOKHA, YTJIEPOAHBIE HAHOTOUKH, (DyIIIepeH, HaHOaTMa3bl.
YCTPONCTB HA UX OCHOBE MeToabl TOTyYeHUS, XapaKTePUCTUKH, TPUMEHEHHE.

OCHOBHBIE BEI3OBHI U NEPCIICKTHUBBI PA3BUTUA OpFaHH‘IQCKOﬁ

31 3akiroueHue N
MOJIEKYJISIPHOM 3JIEKTPOHUKH. [101BEIeHNE UTOTOB.

1.3. Hanpasnenue, BUIbl BOCIUTATEIHHOM IEATEILHOCTH M UCTIOJIb3YEMbIE€ TEXHOIOTUN

HampaBnenuss BOCHIUTATENIBHOM AESITEIBHOCTH COIPSATAIOTCS CO BCEMH pE3yJIbTaTaMH OOydYeHUS
KOMITETCHIIMK 1O 00pa3oBaTeIbHOW IporpamMMe, WX OCBOSHHE OO0ECTICUMBACTCS COJEpKAHUEM BCEX
JTUCIIUATIIIANH MOJTYJICH.

1.4. IIporpamMmma JUCHUIUIMHBI pEATM3YETCSl Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanut .
2. YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYHEHUE JUCHUITJIMHbI
MarepuaJbl 4 YCTPOMCTBA OPraHUYeCKOM 3JIeKTPOHUKHU

DJIEeKTPOHHBIE pecypchl (M31aHNS)

1. ; ®usmka: BeACHHWE B TBEPAOTEIBHYIO SJEKTPOHHUKY : yueOHoe mocobue.; HOxHbI denepanbHbIi
yuuBepcuteT, PocroB-na-Jlony, Taranpor; 2018; https://biblioclub.ru/index.php?page=book&id=500163
(OneKTpOHHOE W3/TaHHE)

2. Bamoxos, JI. Il.; ®uszmveckue OCHOBBI SJEKTPOHUKH : ydyeOHOe mnocobue.; CeBepo-KaBkaszckuit
®denepanbHBIT YHUBEPCUTET (CKDY), CraBporoJib; 2014;
https://biblioclub.ru/index.php?page=book&id=457767 (OnekTpoHHOE H3AaHUE)

3. JasweimoB, B. H.; TsepmorenpHast snektpoHuka : ydeObHoe mocoome.; TYCVYP, Tomck; 2013;
https://biblioclub.ru/index.php?page=book&id=480529 (DnekrpoHHOE H3AaHUE)

4. Urymuos, B. H., EmenssnoBa, JI. C.; YcrpoiicTBa (yHKIIMOHATBHON AIEKTPOHUKH : yueOHOe mocobue.;
[ToBomxCcKU roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI YHUBEPCUTET, Womrkap-Oia; 2013;
https://biblioclub.ru/index.php?page=book&id=439202 (DnexTpoHHOE U3/1aHUE)

5. ; DuU3MKO-XMMHS HAHOYACTHUI, HAHOMATEPUAIOB M HAHOCTPYKTYp : ydeOHoe mocobwue.; Cubupckuit
benepanbHBIT YHUBEPCUTET (CDY), KpacHnosipck; 2011;
https://biblioclub.ru/index.php?page=book&id=229593 (DnexkTpoHHOE U3TaHKE)

6., O3epstackuii, , B. A.; l'opuzonTtsl xumuu 21 cronerus : yueOHuk.; M3natensctBo FOxHOrO (henepanpHOro
yHHuBepcurteTa, PocroB-na-Jlony; 2009; http://www.iprbookshop.ru/46941.html (3nexkTpoHHOE H31aHUE)

ITeyaTHbIE U3TaHUSA

1., Yammeirun, FO. A.; HaHoTexHOMOTHH B 3JIEKTPOHUKE : [cOOpHUK cTarteii]. Boim. 2. ; Texnocdepa, Mocksa;
2013 (2 3x3.)

2., bakupos, A. M., Illabanos, B. @., 3sipsinoB, B. f., benses, b. A., Bacunses, E. B., Betpos, C. 1.,



Apxunkun, B. I'.; ®oTOHHBIE KpHUCTAIJIBI M HAHOKOMIIO3HUTHI: CTPYKTypOOOpa3oBaHUE, ONTHYECKUE W
IUAJIeKTpUIecKre cBoicTa : [MoHorpadus].; CO PAH, HoBocubupck; 2009 (1 7k3.)

3., Yamnsirun, 0. A.; HanorexHonoruu B anekTpoHuke - 3.1 : [cOopHHK HayuHBIX paboT].; Texnocdepa,
Mocksa; 2016 (1 5k3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
https://en.wikipedia.org/wiki/Molecular electronics
https://www .britannica.com/technology/molecular-electronics
https://engineering.virginia.edu/molecular-electronics
Pedeparusnas Bl Scopus (http://www.scopus.com/).
[TomroTekctoBas b/] Springer Materials (https://materials.springer.com/).

[TonHoTtekcToBas B/ eLibrary - HayuHas snexTpoHHas 6ubnaunoteka (http://elibrary.ru).

Matrepuansi aas jauy ¢ OB3

Becoy xontent OBC mpencraBneH B Buze (ailioB crnenuansHOro (opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOIB30BaHUEM SKPAHHOMN JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, THPOPMAHMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI

1. MunuctepcTBo 0o06pazoBanus U Hayku Poccuiickoit @enepamun (http://MuHOOpHAYKH.PD/).
2. ®enepanbublil mopran «Poccuiickoe odpazosanue» (http:// www.edu.ru/).

3. 000 Hayunas snextponnas 6ubmanoreka (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HaydHas oubnuoreka YpdY (http://lib.urfu.ru).

5. DnexktponHblit HayuHbI apxuB YpdY (https://elar.urfu.ru).

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MarepuaJbl H yCTPOHCTBA OPraHUYECKOH 3JIEKTPOHUKH

Caenennst 00 OCHAEHHOCTH AUCHHUILIMHBI CIIEHAJIU3UPOBAHHBIM M J1200pPaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecredeHueM

Tab6muma 3.1
Ne Buabl 3ansaTmnii OcHaIEeHHOCTDh celuaJbHbIX IlepeyeHb JIMLIEH3UOHHOTO
n/n NOMeIeHUIi ¥ MOMelleHuii 1S MPOrpaMMHOr0 obecneyeHust

CaAMOCTOATEIbHOIH PadoThI

1 Jlextyu MeOenb ayTuTOpHas ¢ He Tpebyercs
KOJIMYECTBOM PabOYHX MECT B
COOTBETCTBHUH C KOJTMYECTBOM
CTYJICHTOB




PabGouee mecto nmpenogaBaTens

Jlocka aynuropHas

JlaGopaTopHsbie
3aHATUA

Meb6enb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJCHTOB

Pabouee mecTo npenoaasarens

IIepcoHasbHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3alu y4eOHOro
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toagxnrouenue x cern HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Koncynbranun

Mebens aymuTopHas ¢
KOJIMYECTBOM pabOYHMX MECT B
COOTBETCTBUHU C KOJIUYECTBOM
CTYJICHTOB

PabGouee mecto npenogaBaTens

He Tpedyercst

Tekymuii KOHTPOJIb U

Mebenp aymuTopHas ¢

He Tpebyercs

MIPOMEKYTOYHAS KOJINYECTBOM pabOUnX MECT B
aTTecTanus COOTBETCTBHUH C KOJUYECCTBOM
CTYJCHTOB
Pabouee mecTo npenogaBarens
CamocrosTenpHas Mebenb ayauTopHasi ¢ Office Professional 2003 Win32

pa60Ta CTYACHTOB

KOJINYCCTBOM pa60‘II/IX MCCT B
COOTBCTCTBHUHU C KOJIMYCCTBOM
CTYACHTOB

ITogxmrouenue x cetu IHTEpHET

Russian CD-ROM
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