MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EPA ®U3NKN KOHJEHCHUPOBAHHBIX CPE/I

OAOBPEHO HTC UHT3JI
[Tporokom Ne 2

ot1 26.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

IIEPEHOC 1 PEKOMBUHAILIMS HOCUTEJIEN 3APSJIA B OPTAHUYECKX MATEPHUAJIAX

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

B kypce u3nararorcss OCHOBHBIE COBPEMEHHBIE TEOPETHUECKHE IPEACTABICHUS O IpoLeccax
nepeHoca W PeKOMOMHALMM HOCUTENeH 3apsiia B HEYNOPSJOYSHHBIX OPTraHMYECKHX MaTepualiax,
METOJIbl MAaTeMAaTHUYECKOT0 MOJEIHPOBAHUS JaHHBIX IPOLECCOB, OCHOBHBIE SKCIIEPUMEHTAJIbHBIE
pe3ynbTaThl M ONUCAaHHE OCHOBHBIX OSKCIEPUMEHTAJIbHBIX METO/M0B, (DU3UYECKHE OCHOBBI
(yHKIIMOHUPOBAHMSI 3JIEKTPOHHBIX MPUOOPOB HA OCHOBE OPraHMYECKUX MaTepHaIOB.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

enssmu ocBoeHUs yueOHOM aucuuinHbl «llepeHoc u pekoMOMHANMS HOCUTENEH 3apsaa B
OpPraHUYECKUX MaTepHaliax» SBISIIOTCSA:

N3ydyeHne OCHOBHBIX TEOPETHYECKUX KOHLENUMKA W TOHATHM, OBJIAJCHHE METOJAMU
MaTEeMaTHYeCKOr0 MOJICTMPOBAHUS TPOIECCOB IMEpPeHOCa M PEKOMOMHAIIMM HOCHUTENEH 3apsiia B
HEYNOPSI0YCHHBIX OPraHUYECKUX MaTepHrasiax (MOJyNPOBOJHUKAX U AUDIICKTPUKAX).

3HAKOMCTBO C OCHOBHBIMH JKCIIEPUMEHTAIBHBIMA METOJAMH W Pe3yJbTaTaMU HCCIICIOBAHMS
nepeHoca U peKOMOWHAIIUH.

3HaHUE OCHOBHBIX (M3MYECKUX IPOIIECCOB, OMPEICISIIONIUX XapaKTEPUCTHKH CBETOJIHUOIOB,
(hOTOBOJIBTAMYECKHX JICMEHTOB M IPYTUX 0A30BBIX AJIEMEHTOB OPraHUYECKOMN AJICKTPOHUKH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JIisi yCHemHoro yCBOCHHS JaHHOM JUCHUIUIMHBI CTYJIEHT JIOJDKEH BJIaJeTh MAaTEMaTUYECKUM
anmapaToM, HEOOXOAWMBIM i pemieHus TuddepeHIMaTbHbIX YPaBHEHUN , MPEICTABICHUSIMH O
(¢u3MKe aTOMOB M MOJICKYJI, (PU3HKE TBEPJOTO Tea W3 Kypca oOmiel (GU3MKH, BIAJACTh MOHATHIHHBIM
amnmapaToM M METOJaMH PEIIeHHUs 3a7a4 TEOPUHU AJIEKTPOMATHUTHOTO II0JIsl, KBAHTOBOM MEXaHHKH,
cTaTUCTUYeCKOW (M3uKH, HU3NKU MONTynpoBOAHUKOB. IIpennonaraercs nmpeaBapUTEIbHOE U3yUEHUE
CIEIYIOIINX TUCHUIUINH:

JluddepennnanbHble 1 HHTETpaIbHbIe ypaBHEHUS

O6mas ¢pusuka (ANMEKTPUIECTBO U MArHETU3M)

O6mas ¢usuka (atomHast pusuka)

Teopus nons

KBanroBas Mexanuka

Teopernueckas ¢pusnka: cTaTUCTUYECKAs PU3nKa

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHqu)CCCI/IOHaJ'IBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[IpodeccronanbHple KOMIETEHIIMA B COOTBECTBUM C 3ajjauaMd M OOBEeKTaMHu (00iacTsaMu
3HaHUN) PO ECCUOHATBLHON AeSITENEHOCTH:



3apaua
npogdeccuoHaIbLHOI
aesiteabHoctu (3I1L1)

Br16op meTonoB u
MOJIXOJIOB K PELICHUIO
IOCTABJIEHHOMN
Hay4HOU MpoOeMsl,
(bopmyarpoBKa
MaTeMaTHUYECKON
MOJIEJIH SIBJICHMUS,
AHATTMTHYECKUE U
YUCJICHHBIE PACUEThl

VYyacTtue B IpoBeICHUU
TEOPETUUECKUX
HWCCIEIOBAHMH,
MIOCTPOECHUH
(bu3nUecKuX,
MaTeMaTHYECKUX U
KOMITHIOTEPHBIX
MOJEJIe U3yuyaeMbIX
MPOLECCOB U SIBJICHUI,
B [IPOBEACHUU
AHATTUTHYECKUX
HUCCIIeJOBaHUI B
MpeAMETHOM 00IacTu
10 TIpoHITIO
crieruaIn3alum

O0BbeKT nIn
00J1aCTh 3HAHUSA

Monenu, METO b U
cpelcTBa
(byHIaMEHTaBHBIX U
MIPUKIIATHBIX
UCCJIEOBAHUM U
pa3paboToK B
00J1aCTH MaTeMaTHKH,
(GU3HUKYN U JpYyTUX
€CTECTBEHHBIX U
COLIMAJIBHO -
HKOHOMHMYECKUX HaYK
1o npoduisam
[IPEAMETHOU
JeSITETTHHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, &
TaKxe B cepax
HayKOEMKOTO
IIPOM3BOJICTBA,
yIpaBJICHUS U
OusHeca

IIpupoaHbie n
COLIMAJIbHBIC SABJICHUS
Y IIPOLIECCHI

Kon n nHaumenoBanue
npogeccuoHaILHOM
KOMIIeTEeHIIUH;
OcHoBaHue
(mpodeccuoHANbHBIH
cranaapt-IIC, ananu3
onbITa)

HAy4YHO-HCCIICO0BATCIIbCKUN

ITIK-1 [1] - Criocoben
MIPOBOAUTH COOp, aHATTU3
HAYYHO-TEXHUYECKOU
uH(popMaluuy,
OTEYECTBEHHOT'O U
3apyOEKHOTO OMBITA 110
TEMaTHUKE UCCIIE0BaAHMS

OcHosanue:
[TpodeccuonanbHbIN
cranzapt: 40.011,
40.044, 40.104

[TIK-2 [1] - Criocoben
BBIOMPATH U IPUMEHSTh
HeoOxouMoe
o0opy0BaHue,
MHCTPYMEHTBI U METObI
UCCJIEIOBaHUM IS
pelIeHus 3a1a4 B
n30paHHON TpeaMEeTHON
obmactu

Ocnoeanue:
[TpodeccrnonanbHbIit
crangapt: 40.044

Koa m nHauMeHoBaHne
HHIUKATOPA
JOCTHKEHUS
npogdeccuoHaIbLHOI
KOMIIETEeHI[MH

3-IIK-1[1] - 3nath
crocoObI cOopa,
aHaJIM3a Hay4YHO-
TEXHUYECKON
uHpopManuy,
OTEYECTBEHHOTO U
3apy0exHOTOo OMbITA IO
TEMaTHKe
UCCIIeZIOBAHMUSL.
V-TIIK-1[1] - YmeTs
CHUHTE3UPOBATh U
aHAITM3UPOBATh
HAY4YHO-TEXHUYECKYIO
nH(pOpPMAaLIUIO 10
TEMaTHKe
WCCIICZIOBAHMUSL.
B-TIK-1[1] - Bnanets
HaBBIKaMu cOopa,
CHHTE3a U aHaJIN3a
HAay4YHO-TEXHUYECKOM
uHpopManuy,
OTEYECTBEHHOTO U
3apy0exHOTro OMbITa O
TEMaTHKe
UCCIIeIOBAHMS.
3-T11K-2[1] - 3nats
COBPEMEHHOE
obopyioBaHue,
WHCTPYMEHTHI U
METOJIBI MCCIEeTOBAaHNH
JUISL pEIlIeHus 33724 B
n30paHHOMN
MpeIMETHOM 00JIacTH. ;
V-TIK-2[1] - YmeTh
KPUTHYECKH
OLICHUBATh, BEIOUPAThH
o0opymoBaHus,
WHCTPYMEHTOB U
METOJIOB HCCIIeA0OBaHUMN
B N30paHHOMN
MpeIMETHOM 00JacTH ;
B-TIK-2[1] - Bnanets
HaBbIKaMU BbIOOpa U
MIPUMCHCHHUS




[IpoBenenue
(byHIaMEHTAJIbHBIX U
MIPUKIIATHBIX
MaTEMaTHYECKUX U
(buznueckux
HCCIIEJOBaHUIA,
HaIlpaBJICHHBIX Ha
pelIeHUe UHKCHEPHBIX,
TEXHUYECKUX U
MH(POPMALIMOHHBIX
3a1a4

WHHOBALMOHHBIN
IIpupoaHbie n
COLIMAJIbHBIC SABJICHUS
Y IIPOLIECCHI

ITIK-5 [1] - Ciocoben
YIIPaBIISTh
poTrpaMMaMHi OCBOCHUS
HOBOH NMPOJYKINU U
TEXHOJIOTHUH,
pa3pabarTbIBaTh

3¢ (HEeKTUBHYIO
CTpaTeTuio

OcHosanue:
[TpodeccuonanbHbIN
cranzapt: 40.011,
40.034

obopyoBaHue,
HHCTPYMEHTHI U
METO/IbI UCCIIEJOBAHHI
IUTSL peIIeHus 3a/1a4 B
n30paHHON
MpeAMETHOM 00IacTH.

3-T1IK-5[1] - 3nats
OCHOBHBIE METOJIbI U
TIPUHITUTIBI YITPABIICHHS
porpaMMaMu
OCBOEHMS HOBOU
NPOAYKIIUH U
TEXHOJIOTHH,
pa3pabaTbIBaTh

3¢ (eKTUBHYIO
CTpaTeruio B cepe
CBOEH
npodeccroHanbHOM
JeSITeTbHOCTH. ;
V-IIK-5[1] - YmeTh
HaXO/UTh
ONTUMAJIbHBIE PEIICHUS
MPY OCBOEHHSI HOBOM
POAYKIUH U
TEXHOJIOTHH,
pa3pabaTbIBaTh

3¢ (eKTUBHYIO
CTpaTeruio. ;
B-TIK-5[1] - Bnanets
HaBbIKAMU HaXOKIACHUS
ONITUMAITEHBIX
peleHui 111 OCBOCHUS
HOBOH NPOYKIUHU U
TEXHOJIOTHH,
pa3pabaThiBaTh
3hPEKTUBHYIO
CTpaTETHI0

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hanpasienus/uenu
BOCITUTAHUA
[IpodeccuonansHoe
BOCIITUTAHUC

Co3znanue ycioBui,
00eCIeYnBaronux,

(B17)

3agauym BocriuTaHus (Kox)

¢dbopmMHpOBaHKE YyBCTBA TUUYHON
OTBCTCTBCHHOCTH 3a HAYYHO-
TEXHOJIOTMYECKOE Pa3BUTHE
Poccun, 3a pesynbTaTsl
UCCJIEOBAaHUM U UX MOCIIECTBUS

BocnurarensHbIN TOTEHITAAT
JUCLIUIUINH

1. Mcrionp30BaHue BOCIUTATEIILHOTO
MOTEHIMANa JUCIHAIIINH
pohecCHOHATBFHOTO MOAYJIS IS
(dbopMHUpOBaHMS UyBCTBA TUIHOU
OTBETCTBECHHOCTH 3a JJOCTHKEHUE
munaepctBa Poccuu B Begymmx
Hay4YHO-TEXHUYECKUX CEKTOpPax U
byHIaMEHTATBHBIX UCCIICIOBAHUSIX,
00eCreunBaroOIInX e




[Ipodeccuonansroe
BOCIIUTAHUC

IIpodeccuonanbHoe
BOCIIUTaHHE

Co3znanue ycioBui,
00eCIIeYnBaronuX,
(dbopMUpOBaHHE OTBETCTBEHHOCTH
3a mpodeCcCUOHATBHBIN BHIOOD,
npodecCHOHATBLHOE PAa3BUTHE U
poeCCUOHAIBHBIC PEIICHHS

(B18)

Coznanue ycioBHid,
00ecreynBaroIInX,
(dbopMHUpOBaHUE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPbI
MOWCKA HECTAHIaPTHBIX HAYYHO-
TEXHHUYCCKUX/TIPAKTHIECKUX
peIICHHIA, KPUTUIECKOTO
OTHOIICHUS K HCCIICIOBAHUSIM
mkeHay4Horo Toika (B19)

SKOHOMUYECKOE Pa3BUTHE U
BHEIITHIOI O€30ITacHOCTb,
IIOCPEACTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKICHHs COIIMATIbEHON
U PaKTHYECKOW 3HAYMMOCTHU
pe3yJIbTaTOB HAY4YHBIX
UCCJIEIOBAaHUM U TEXHOJIOTMUECKUX
paspaborok. 2.Mcnonb3oBaHue
BOCIIUTATEIHHOTO MOTEHIINANA
JTUCIUIUIMH TPOo(ECCUOHATBLHOTO
MOy JUTs YOPMUPOBAHUS
COLIMAIbHOW OTBETCTBEHHOCTH
YYEHOTO 32 Pe3yJbTaThl
HCCIICIOBAHNUM U MX ITOCIICACTBHS,
pa3BUTHUS UCCIIENOBATEIBCKUX
KayeCTB MOCPEICTBOM BBIITOJIHEHUS
y4eOHO-HUCCIIEeI0BATENBCKUX
3aJIaHUI, OPUEHTUPOBAHHBIX HA
U3y4YeHHEe U MPOBEPKY HAYUHBIX
(bakToB, KPUTUYECKUI aHATU3
nyOnukanuii B npoeccuoHalIbHON
o0racTu, BOBJIEUEHUS B peajbHbIe
MEXIUCIUIUIMHAPHBIE HAyYHO-
HCCJIEIOBATEIbCKUE IPOEKTHI.
Hcnonp30BaHnEe BOCIIUTATENBHOIO
MOTEHLKaa JUCIUIUINH
npodeCCUOHATIBHOIO MOAYJIS IS
(GbopMUPOBaHUS y CTY/IEHTOB
OTBETCTBEHHOCTH 3a CBOE
podeCCHOHAIBHOE PA3BUTHE
MOCPEJICTBOM BBIOOpaA CTYICHTaMHU
MHAMBUIYaIbHBIX 00pa30BaTEIbHbIX
TPAaeKTOPUH, OpraHU3aLUU CUCTEMbI
OOLIEHUS MEXKIY BCEMU
y4acTHUKaMU 00pa30BaTeIbHOTO
nporecca, B TOM YHCIE C
UCTIOJIb30BAaHUEM HOBBIX
MH(POPMALMOHHBIX TEXHOJIOTHH.
1.Micnonb30BaHue BOCIUTATENILHOTO
MOTEHIIMAJA JUCIUTUIAH/TIPAKTHK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas MpaKTUKAY,
«Hayunb1ii ceMunap» is:

- (hopMuUpOBaHHS TOHUMAHHS
OCHOBHBIX MIPHUHIIUIIOB U CIOCO00B
HAy4YHOTO MO3HAHUS MUPA, PA3BUTHUS
UCCIIEIOBATENLCKUX Ka4eCTB
CTYJIEHTOB ITIOCPEJCTBOM UX
BOBJICUCHUS B UCCIIEZIOBATEIHCKUE
MPOEKTHI TI0 00JIACTSIM HAYyYHBIX
ucciaenoBauui. 2.Mcnoap3oBanue
BOCIIMTATEIbHOTO MOTEHIIMATIA




nucuuiul "Vctopust Hayku U
nHxeHepun', "Kputnueckoe
MBIIUJIEHUE U OCHOBBI HAYYHOU
KoMMyHuKanuu', "Beeaenue B
crienuanbHOCTh ", "HayuHo-
uccieaoBarenbekas padora',
"HayuHblil ceMuHap" is:

- popMupoBaHUs CIIOCOOHOCTH
OTJEJATh HACTOSIINE HAyUYHbIE
MCCIIEOBAHUS OT JHKEHAYUYHBIX
MOCPEJICTBOM MTPOBEACHUS CO
CTYJICHTAMH 3aHATUN U PETYISPHBIX
Oecen;

- popMuUpOBaHUS KPUTHUUECKOTO
MBIIUICHUSI, YMEHUS pacCMaTpUBaTh
pa3IUYHBIC UCCIIEOBAHUS C
AKCIIEPTHOM MO3UIUU TOCPECTBOM
00CyXJIeHUS CO CTyJIEHTaMH1
COBPEMEHHBIX UCCIIEAOBAHUIM,
HUCTOPUUECKHUX MPEANOCHIIIOK
MOSIBJICHUS T€X UM UHBIX OTKPBITUI
Y TEOPHUH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 OcHOBHBIE TOHATHUS H | 1-8 8/16/0 25 K-8 3-TIK-
JKCIIEPUMEHTAIIbHBIE 2,
pe3yabTaThl V-
T1K-2,
B-
TIK-2
2 Meronsl ommcanus u | 9-15 | 7/14/0 25 KH-15 3-TIK-
MPAKTUYECKOE 1,
IIPUMEHEHUE V-
TIK-1,
B-
TIK-1,
3-TIK-




HUmoeo 3a 6 Cemecmp 15/30/0 50

KounTtposbHbie 50 3 3-TIK-
MeponpusTusi 3a 6 1,
CemecTtp B-

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHBIX Oa/IoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIET0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

Oo6o03na | ITos1HOe HaMMeHOBaHME
YeHHue
KN KonTposb no uroram
3 3aver
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , yac. yac.
6 Cemecmp 15 30 0
1-8 OcHOBHBIE OHATHS U IKCIIEPUMEHTAJIbHbIE Pe3YJbTAThI 8 16 0
1-4 Tunbl, 0cCO0EHHOCTH U OCHOBHbIE YJIEKTPOHHbIE CBOMCTBA Bcero ayutopHbIX 4acoB
OPraHUYecKNuX MAaTepPUAJIOB. 4 |8 [0
OcCHOBHBIE KJIaCChI OPraHUYECKUX MAaTePUAJIOB, NX 3HaUYeHUE B | OHaiiH
JJICKTPOHUKE. OTanunTenbHbIE 0COOEHHOCTH 0 0 0

paccMaTpuBaeMbIX MaTEPUATIOB: CTPYKTYPHBIN O€CTIOPSIOK,
HU3Kasi COOCTBEHHAsI POBOUMOCTD, IPBLDKKOBBIN XapakTep
MPOBOAUMOCTH. MOJIEKYJISIpHBIE COCTOSIHUS ANEKTPOHOB. [1- 1
G- CBsI3U. becropsaaok u ero npupoaa B pa3anyHbIX Kilaccax
OpraHMYEeCKUX MATEPHAIOB. JIOKAIM30BaHHBIE U
nenoKann3oBaHHble cocTosiHusA. Kpurepuit Aunepcona. Kpaii
MOJBMKHOCTH M JIOBYIIKH. KaueCTBEHHOE pacCMOTpEeHUE




CIICKTpa DHEPI'CTUUCCKUX COCTOSIHUM QJICKTPOHOB M JBLIPOK.

JKCNepUMEHTAIbHbIE METOAbI 1 OCHOBHbIE Pe3yJbTAThI
HCCJIeIOBAHMS NEPEeHOCca HOCUTeIeH 3apsijia.

N3mepenne BpeMenu npoaéra. HopManbHblii u
JUCIIEpCUOHHBIN TpaHcnopT. HecTaunonapHas paaranoHHast
3EKTPONPOBOAHOCTD. [lepexoqHas aneKTpOIIOMUHECIICHIIUS.
3aBUCHUMOCTD MOJABUKHOCTH OT TEMIIEPATYPhI, HAPSKEHHOCTH
IOJIs1 M KOHIIEHTPALMK HOCUTENEH 3apsiaa.

Bcero AYAUTOPHBIX YaCOB

4 | 8 |0

Omnuiaiig

0 0 0

9-15

MeToabl OnMUCAHUS U NMPAKTHIECCKO€ NIPUMECHCHUEC

7 14 0

9-12

AHaTUTHYeCKHE U YUCJICHHbIEC MeTObl ONUCAHUS
NPBIKKOBOI0 NepeHoca HocuTeleil 3apsaa.

[Tpumepsl 3a1a4, pelIaeMbIX METOIaMU TEOPUU MPOTEKAHUS:
3agada cep; mepexo bl MKy OMMKaUIIMMU COCTOSTHUSIMH,
MOTTOBCKasl IPOBOIUMOCTH C NIEPEMEHHOM JUTMHOM MPBIKKA.
AHaIUTUYECKNUE U YUCIICHHBIE METO/IbI ONPEEIICHUS
TPAHCHOPTHOT'O YpoBHs. TemnepaTypHas 3aBUCUMOCTb
TPAHCIIOPTHOI'O YPOBHS JIJIs1 SKCIIOHEHIIMAIBHOT'O U IayCcCcOoBa
pacnpeeseHus IPbDKKOBBIX LIECHTPOB. 3aBUCUMOCTh
IPBIKKOBOM MTPOBOAUMOCTH OT TEMIEPATYpPhl U KOHLIEHTPALUU
HOCHUTEJEH.

AnroputMm MozaenupoBanusi metogoM Monte- Kapno. Meroa
YHUCIIEHHOTO pellleHHsl ypaBHeHUs OanaHca. Mozenb
MHOTOKpPATHOTO 3aXBaTa U OCBOOOXKICHHUS.

Bcero AYAUTOPHBIX YaCOB

4 | 7 |0

Omnutaiig

0 0 0

13-15

I'enepauus U pekoMOMHALIMS HOCUTEJIE B OPraHUYecKNX
NOJYNnpoBoAHNKAaX. Opranuyeckas 3J1eKTPOHUKA.

Toxu, orpaHudeHHbIE 00BEMHBIM 3apsiioM. HKeKIHs
®aynepa- Hopareiima u Puuapacona-1llorrku.
doTtoreHepanys 1 reMUHalIbHAs pekoMOuHanus. Berancienue
BEPOSITHOCTH pa3/ieNICHNs T€MUHAJIbHOMN Hapbl B MOAEIIAX
[Tyna-®penkens u Onzarepa- bpayna. Berancnenue
KOHCTAHThl OMMOJIEKYJISIPHON PEeKOMOUHAITIH.

Bcero aytuTopHBIX 4acoB

3 | 7 | 0
Ouwuutaiia
0 0 0

CokpalieHHbIE HAUMEHOBAHMS OHJIAH OMIUIA:

O6o03una | [TosiHOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

M [TOTHOTEKCTOBBIN MaTepual
T1JI IToTHOTEKCTOBEIE JIEKIIMHA

BM Buieo-maTepuainl

AM Aynno-Marepualibl

[Ip3 [IpezenTanuu

T Tectbl

5CM ONeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKTUBHBIN CalT

TEMbI CEMNHAPOB

Henean | Tembl 3ausituii / Conepxxanue

6 Cemecmp




1-2 Tunbl, 0cO0€HHOCTH U OCHOBHBIE JJIEKTPOHHbIE CBOMCTBA
OpPraHMYeCKHX MaTepHajIoB.

«["a30BbIi1» OecOpsIIOK U CITy4ald COXpaHEHHs OJIMKHETO
nopsiaka. Beraucnenue pacnpeneneHusi pacCTOSTHUN 10
Omkaiiiiero cocesa. Berarcnenue sHepruu noysipu3auu
cpensl HocuteneM. CBsi3b SHEPIeTUYECKOIO U
NPOCTpaHCTBEHHOT0 Oecropsiika. OeHKa BBITIOTHEHUS
KpUTEpUsi AHJIEpCOHA.

3-6 IKCIepUMEHTAJIbHbIE METOAbI 1 OCHOBHBIE Pe3yJIbTaThl
HccieJ0BAHMS NepeHoca HocuTe el 3apsaaa
[TonBUKHOCTH B KBa3UPaBHOBECHOM pEKUME. AHOMAJIbHAs
Jycriepcus U e€ onucaHue B IPUOIMKEHUH T10JIEBOM
muddy3un. TeopeTHueckuil aHan3 NEPEeXoaHOTO TOKa B
YCIOBHSIX BPEMSIPOJIETHOTO 3KCIIEPUMEHTA
DHepreTudeckas penaxkcanysi HepaBHOBECHBIX HOCUTENEH.
JemapkaninoHHasi SHEPTUsl. Y MEPEHHO- U CHJIBHO-
HEPABHOBECHBIH (JUCIEPCUOHHBIN) TpaHCTIOPT. AHOMAaJIbHBIE
XapaKTEPUCTUKH MOJBMXKHOCTU M TUCTIEPCUU HOCUTENEH
3apsza.

ITpumeps! 3a1a4, pelIaeMbIX METOIaMU TEOPUU MPOTEKAHUS:
3a7aua cep; mepexo bl MKy OMMKaUIIMMU COCTOSHUSIMH,
MOTTOBCKasl IPOBOJIUMOCTh C IEPEMEHHOM JUTMHOM MpBIXKKA.

7-9 AHAJIUTHYECKUE H YUCJIEHHbIE MEeTOALI OIMCAHUS
NPBLEKKOBOIO MEPeHoca HOCUTeJIeil 3apsiaa.

[Tpumepsl 3a/1a4, pemaeMbpIiX METOJIaMU TEOPHH MPOTEKAHUS:
3aava chep; mepexoIpl Mex Iy OMMKAUITUMU COCTOSIHUSIMH,
MOTTOBCKasl IPOBOJAMMOCTD C IMEPEMEHHOM JVTMHOMN MPBDKKA.
AHAJIUTUYECKHUE U YUCIICHHBIE METOIbI OIIPEICTICHUS
TPaHCIIOPTHOTO ypoBHs. TemneparypHas 3aBUCIMOCTb
TPAHCIIOPTHOT'O YPOBHS /7151 SKCIIOHEHIIUAJILHOTO U TayCcCcoBa
pacrpeiesieHus MPBIKKOBBIX IIEHTPOB. 3aBUCHMOCTD
MPBBKKOBOM MPOBOJAUMOCTU OT TEMIIEPATYPhl U KOHLIEHTPAILUU
HOCHUTEJCH.

Anroput™m MozenupoBanus metogoM Monte- Kapno. Meron
YUCJICHHOTO pelIeHus ypaBHEeHUs Oalanca. Mojenb
MHOTOKPATHOTO 3aXBaTa U OCBOOOKICHUSI.

10-11 | I'enepanusi 1 peKOMOMHAIUS HOCUTEJIeil B OPraHN4ecKuX
NOJIYNPOBOAHMKAX. Opranudeckasi 3JIeKTPOHUKA.

Toxu, orpaHudeHHbIe 00bEMHBIM 3apsiioM. MHKeKIHs
®daynepa- Hopareiima u Puuapacona-lloTTku.
doTtoreHepaiysi 1 reMUHalIbHas peKoMOuHanus. Beruuciaenue
BEPOSITHOCTH pa3/IeJICHUs TEMUHAJIBHOMN Hapbl B MOAEIIAX
[Tyna-®penkens u Onzarepa- bpayna. Beruncnenue
KOHCTAHTbI OMMOJIEKYJISIPHON PEeKOMOUHAIIIH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuzanuu MporpaMMbl HCTIONB3YIOTCS CIEAYIOLIUE TEXHOIOTHU:



- JIEKIMU 110 KypCy TPaJULIMOHHOTO THIIA,
- CaMOCTOATENbHAs padoTa CTyIEHTOB.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMIETEHIHMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITHNA TEKYUIETo,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILINHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

IK-1 3-1IK-1 3, KH-15
B-IIK-1 3, KU-15
VY-TIK-1 KH-15

[1K-2 3-11K-2 3, KU-8, KH1-15
VY-TIK-2 3, KU-8, Kh-15
B-I1K-2 KH-8, Kh-15

I1K-5 3-I1K-5 3, KU-15
VY-1IK-5 KHU-15
B-IIK-5 KH-15

HIkanbl oeHKU 00pa3oBaTeIbHbIX JOCTHKEHU I

[llxana KaXX70r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMTEILHO. TOroBas arrecranus 10 OUCIHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MIPEACTABISIET COO0M CyMMYy OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHCHUH
3aJjaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Htorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OIeHKa «OTIINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO ¥ IIPOYHO
YCBOWII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepuaa MOHOTpapUIECKOM

JINTEPATYPBL.
85-89 B O11eHKa «XOPOIII0» BBHICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY

4 — «xopouioy
n3jaract €ro, He JOIyCKasa

70-74 D CYLIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.
65-69 OlieHKa «yI0BJIETBOPUTETBHO

BBICTABJIACTCA CTYACHTY, €CJIIM OH UMCCT
60-64 E 3HaHHA TOJIBKO OCHOBHOI'O Marc€pualia,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
IIPOrpaMMHOr0 MaTepuana, JOIyCKaeT
Hinke 60 2- F cymecTBeHHble ommOku. Kak mpasuino,
«HEYO0B71eMEOPUMETLHOY OLICHKA «HEYOBJIETBOPUTEIBHO
CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJHUTEINIBHBIX 3aHATHI 10
COOTBETCTBYIOLIEH AUCLMILINHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. OB M37 Introduction to physics of second-order magnetic phase transitions : , Moscow: NRNU
MEPHI, 2015

2. OU K23 Molecular dynamics in multiscale modeling : textbook, Moscow: NRNU MEPhI, 2015

3. DU T82 Transport Processes in Macroscopically Disordered Media : From Mean Field Theory to
Percolation, New York, NY: Springer New York, 2016

4. DU C22 BBeneHue B TEOPHIO TIepeHOca U (PU3UKY 3aIUTHl OT HOHU3UPYIOMIUX U3TyUYCHUH :
ydeOHoro rocobus 1j1s By30B, B. B. bonsarko [u ap.], Mocksa: HUAY MUDU, 2013

5. DU H62 HecranmoHapHbIe MPOIIECCH TEPEeHOCAa U PEKOMOWHAIIMYA HOCUTENEH 3apsiaa B TOHKUX
CJIOSIX OpPTraHWYECKUX MATEPHAIIOB : yueOHoe mocodue st By30B, B. P. Hukurenko, Mocksa: HUAY
MUOU, 2011

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 538 H62 HecranuonapHble MpoLECcCH epeHOca U PeKOMOMHAIIMN HOCUTEINEH 3apsaa B TOHKHX
CJIOSIX OPraHUYEeCKUX MaTepuaioB : yaeOHoe mocodue, B. P. Hukurenko, Mocksa: HUSTY MUODU,
2011

[NPOTPAMMHOE OBECIIEYEHUE:

1. cnpaBounuk no I[TO Wolfram Reaearch Mathematica 8
(reference.wolfram.com/mathematica/guide/Mathematica.html)

LMS 1 UHTEPHET-PECYPCBI:

1. www.sciencedirect.com ()



2. www.aps.org ()
3. www.ufn.ru ()
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

Kypc Bkitoyaer B ce0si JEKIMOHHbIE M MPAKTHYECKUE 3aHATHs. 1 yCHemHoro ocBOEHUs
Kypca TOJIe3HO BCIIOMHUTh HEKOTOpble TeMbl W3 Kypca KBaHTOBOM MexaHuku u DU3MNKHU
IIOJIyIIPOBOJIHUKOB, B YAaCTHOCTH, OCHOBBI 30HHOW Teopuu. Ha 3aHATHAX paccMarpuBaroTCs
TEOPETUYECKHE AaCTEKThl (PU3MKH HEYNMOPSJOYCHHBIX OPTraHMYECKUX IMOJIYNPOBOJHUKOB, a TaKXKe
pemarTcs COOTBETCTBYIOIIME 3a7a4yd, B TOM YHCJIC U B HHTEPAKTUBHOW ¢dopme (00Cyx IACHHE).
[ToowpsieTcss akTHBHOE ydacThe B OOCYXXIEHUHM 3a/ad, a TaKK€ YMEHHE CBOEBPEMEHHO 3a/1aBaThb
BOIIPOCHI Il MPOSICHEHUsI BCEX HEMOHATHBIX MOMEHTOB IO MpOieHHOMY Matepuany. [lomumo
JICKIIMOHHBIX U CEMUHAPCKUX 3aHATUN KypC BKJIIOYAET B ce0s CAaMOCTOSITENbHYIO pabOTy CTYJIEHTOB.
JlaHHOEe BpeMsl OTBOJUTCA [UId CaMOCTOATENBbHOM mepepaboTKM M MOBTOPEHHUS MaTepuala,
BBITIOJIHEHUS JIOMAIIHUX 3aJIaHUl, YCTPAHEHHUs JOJTrOB, HAKOIJIEHHBIX BO BpEMsI CEMECTpa, a TakkKe
JUI CaMOCTOSITEJIbHOM MOJrOTOBKM K CJa4€ TEOPETHMUECKOro Marepuana (dk3ameH). Bo Bpems
CaMOCTOSITENIbHOW TOATOTOBKM K CJade TEOPETUYECKOTO MaTepualia CTyIEHTHI ydaTcsi padoTaTh ¢
HAy4YHOH JTUTEPATypPOU.

HtoroBeie Oaiibl CKIaAbIBAlOTCA U3: 1) pe3yJbTaTOB TECTOBOIO ONPOCAa U KOHTPOJBHOM; 2)
PE3yNbTaTOB KOHTPOJIS MOCEIIAeMOCTH; 3) pe3ybTaTOB OIIEHKU PaOOTHI CTYJEHTa B MHTEPAKTUBHOM
pexume.

[TonydyeHre MONIOXUTETHHONW OIEHKU MO KaXXJAOW MPOBEPOUYHOU paboTe (TECTOBBIM ompoc u
KOHTPOJIbHASI) SIBJISIETCS HEOOXOAUMBIM YCIOBHEM TOTYYEHHUS UTOTOBOU IMOJIOKHUTEIHHOU OlleHKU. B
Clly4ae MpOIyCKa WM MOJNYyYeHHUs OTPUIATEILHOW OIICHKH CaMOCTOSITeNbHAs padoTa JOKHA OBITh
IepezieilaHa U ClaHa BO BpeMs 3a4€THOM HENEenu B KOHLE ceMectpa. IlosoxurenbHas oOLCHKa
(arTecramus) KaXa0To paszena HeoOXoauMa JJIs IOIyCKa K 9K3aMeHY .

11. YYEBHO-METOJIWYECKHE PEKOMEHJIAIIAU JJISI IPEIIOJIABATEJIEM

Kypc nornueckn pa3OoMT Ha HECKOJBKO B3aMMOCBS3aHHBIX 4acTeil. B mepBom pazgene (1-8
HEJIeJIN) PacCMaTpPHUBAIOTCS OCHOBHBIE MOHSATHA W JKCIICPUMEHTAIbHBIE PE3YJIbTaThl, Kacarolluecs
O0IIMX CBOMCTB OpraHUYECKUX HEYNOPSIOUEHHBIX MAaTEpHAJIOB U YCTPONUCTB Ha UX OCHOBE, BO BTOPOM
(9-16 Hemenu) — onucaHue (UIMYECKUX TPOLECCOB M XaPAKTEPUCTUK  OPraHUYECKUX
(OTOBOJIBTANYECKHUX YCTPOMUCTB.

ITpu paccMOTpeHUHU MaTepuana cieayeT OAYEPKHYTh:



Tema 1. Tumnbl, 0cOOEHHOCTH M OCHOBHBIE MJIEKTPOHHBIE CBOWCTBA OPIraHUUYECKUX MATEPHAJIOB.

XapakTepHble OCOOEHHOCTH Oecrmopsiika B CONPSDKEHHBIX IOJIMMEpax, MOJIEKYJISIPHO-
JOTIMPOBAHHBIX  TOJUMEpax, OpraHuyeckux crékinax. OOmmMe CcBOWCTBa paccMaTpUBAEMBbIX
MaTEepUajIoB: CJIa0OCTh MEXMOJEKYJISIPHOTO B3aUMOJEHCTBUS M, KaK CJIEJICTBUE, JIOKATH3ALUs BCEX
AJIEKTPOHHBIX (IBIPOYHBIX) cOoCTOSTHHM. Kak ciencTBue, MpbIKKOBBIN XapakTep TpaHcroprta. Huskas
KOHIIEHTpalMsi COOCTBEHHBIX (PaBHOBECHBIX) MOJABMKHBIX HOCUTENEH 3apsa.

Tema 2. DkcrnepUMEHTANbHBIE METOJAbl U OCHOBHBIE PE3yJIbTaThl HMCCIEIOBAHUS IEpPEeHOCA
HOCHTENEN 3apsia.

Meton n3MepeHuss BpeMEHHM Npoi€Ta, HECTAllMOHAPHAs paJUuallMOHHAs 3JEKTPOIPOBOJAHOCTD,
meronq CELIV. TemmnepaTypHas W ToJieBas 3aBUCHMOCTH TMOJIBIDKHOCTH, aHOMAJIbHAsl JTUCIIEPCUS
HocuTenel 3apsna. JucnepcuoHHbIN peKuM IepeHoca MpH T0CTATOYHO HU3KUX TeMIlepaTypax.

Tema 3. AHaJIUTUYECKHE U YUCIIEHHbIE METO/bI ONKCAHUS MPBLKKOBOIO MEPEHOCa HOCUTENEH
3apsa.

I"ayccoBa mozaens 6ecniopsiika. KoHuenius TpaHCIOPTHOTO YPOBHSI M ONMCAHHUE MPBIKKOBOTO
TpaHCIIOPTa HAa OCHOBE (popMann3Ma MOJIEJIM MHOTOKPATHOTO 3aXBaTa.

Tema 4. T'enepauus M pexkoMOMHALUs HOCUTENEH B OPraHMYECKHUX IOIYHPOBOJHHKAX.
Opranuueckast 2J€KTPOHUKA.

OOpazoBaHue MOJEKYISPHBIX BO30YKICHUI (IKCUTOHOB) KaK MPOMEKYTOYHAS CTaJUS
¢dororeHepanii ¥ PEKOMOMHALIMM HOCHUTENEH 3apsia. BbIUUCIeHHE BEPOSTHOCTH pa3lesIeHUs
reMuHanpHOM mapbl B Monensx Ilyna-®dpenkenss n Ounsarepa- bpayna. Brluucienne KOHCTaHTBI
OMMOJIEKYJIIPHOM PEKOMOUMHAITUH. MHorocnoitHsie TOHKOIUIEHOYHBIE OpPraHUYECKHUE
reTePOCTPYKTYPHI.

Tema 5. IIpeoOpa3zoBanne conHeUuHOH dSHepruu. OpraHudyeckue (OTOBOJbTAUYECKHE
YCTPOUCTBA.

OHeprod’peKTUBHOCTh (HOTOBOJIBTAUKH, TOOPOTHOCTb. OTHOIIEHHE MEXIY CTPYKTYpoH H
cBoiictBamu. [lpuHumn paboThl opraHmdeckoro conHeuHoro siementa. llepexox Illortku. P-n
nepexo1. OObEMHBIN reTepornepexo.

Tema 6. yHKIIMOHAIIBHBIE CJIOW OPTaHUYECKOTO COJTHEUHOTO AJIEMEHTA.

TpaHcrIOpTHBIN €10M IBIPOK — PYHKIMS Oapbep Ui 3JIEKTPOHOB Y (hoToanoaa. TpaHCIOPTHBIH
CJION SJEKTPOHOB— Oapwhep I IbIpOK u ¢doTtokaTojga. OnTuManbHbIN (Ha30BBIA COCTaB 00BEMHOTO
reTeporepexoa.

Tema 7. ®usuka D5IEKTPOHHBIX MPOILECCOB MPU TMOTJOUIEHUH CBETa (POTOAKTUBHBIMU
MOJIEKYJIaMH.

CrnieKTpocKoIusl 3J1EKTPOHHOTO MOrJomeHus U ¢GoToatoMuHeceHIMH. CIIMHOBBIE COCTOSHHS
JNIEKTPOHOB M MOJIEKYJl, CHUHIJIETHbIE W TPUIUIETHBIE COCTOSIHMS MOJEKyJbl. Penakcanus
BO30YKICHHBIX AKCUTOHOB. COCTOSHME C IEPEHOCOM 3apsia B JOHOPHO-aKLUENTOPHONH CHCTEME.
PexomOuHanms cBs3aHHOW mapbl. ['eHeparisi CBOOOAHBIX HOCHUTENEH 3apsiia. DHEPreTHYecKue
COCTOSIHMSI BEpXHEl 3amojHeHHOW MosekyisipHot opOutanu (B3MO) u HuwkHel cBOOOAHOMN
Monekyssipaoit opbutanu (HCMO). Hanpspkenuwe otpeiToi menu ¥ cBszb ¢ B3MO u HCMO
(hOTOAKTUBHBIX MOJIEKYJI.

Tema 8. CTaOUIBHOCTh OPTraHMYECKUX COJMHEYHBbIX OaTapel. [IpoaBUHYTHIE THIBI COMHEYHBIX
sUEeK.

[Tpobnema cTaOUIBHOCTH B OPraHMYECKHX COJHEYHBIX sueiikax. HaHowacTuIbl, miIa3MoOHUKaA,
oOpaTHasi KOHBEpPCHS, MYJIbTHIKCUTOHHAs TeHEpalus M TAaHJEMHAas TEXHOJOTHS ULl yIy4IIeHUs
CBOMCTB OPraHUYECKHUX COJTHEYHBIX SYEEK.



ABTOP(BI):

Huxunrenko Bramumup Ponenosud, a.¢.-M.H.

Caynnna AnHa IOpbeBHa



