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

IMEPEHOC 1 PEKOMBUHAILIMS HOCUTEJIEN 3APSJIA B HEVIIOPSIJOYEHHBIX
OPI'TAHMYECKHUX MATEPUAJIAX

Hamnpasnenne noarotoBku [1] 11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHUKA
(cennanbHOCTB)
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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)

AHanus Hay4HO-
TEXHUYECKON
uHpopManuy,
OTEYECTBEHHOTO U
3apy0ex HOTOo OMbITA IO
TEMaTHUKe
UCCIIeI0BaHUS

O0BeKT nIn
00J1aCTh 3HAHUSA

Marepuansl,
KOMITOHEHTHI,
AJIEKTPOHHbIE
puOopHI,
YCTPOMCTBA,
YCTaHOBKH, METOJIBI
UX UCCIIEIOBAaHUS,
MIPOCKTUPOBAHUS U
KOHCTPYUPOBAHMSI.
TexHonornueckue
MPOLIECCHI
MPOU3BO/ICTBA,
JMAarHOCTUYECKOE U
TEXHOJIOTHYECKOE
o0opyoBaHue,
MaTeMaTUYeCKHe
MOJEJIH, aJITOPUTMBI
pelIeHus] THTTOBBIX
3aja4 B 0051acTH
AJIEKTPOHUKHU U
HaHORJIEKTPOHHUKH.
CoBpeMeHHOE
MIPOrpaMMHOE U
nH(pOpPMaLlMOHHOE
obecrnieueHue
MPOIIECCOB
MOJEJIUPOBAHUS U
MIPOCKTUPOBAHUS
u3aenui
AIEKTPOHUKHU U
HAHODJICKTPOHUKHU.
MNHnoBanmmonHbIe
TEXHUUYECKUE
pemeHwus B cepe
0a30BbBIX MMOCTYJIATOB
MIPOCKTUPOBAHMUS,
TEXHOJOTHH
W3TOTOBJICHUS U
MPUMEHEHUS
AIIEKTPOHHBIX
puOOPOB U
YCTPOMCTB.

Koa n nHaumeHoBaHue
npogdeccuoHaIbLHOI
KOMIIeTEeHIIUM;
OcHoBaHue
(npodeccHoHANBbHBIH
cranaapr-IIC, ananu3
onbITA)

HAaYYHO-UCCIIE0BATEIbCKUN

IIK-7.1 [1] - Cnocoben
MIPUMEHSATH
MpeACTaBICHHUS,
KOHIIEIIINY U MOJIEIIH
¢buzuku
KOHJICHCUPOBAHHOTO
COCTOSIHUS IJIS
OINMCaHU ABJICHUH U
MPOLIECCOB B TBEPABIX
TellaX, BKJIIOYasi HOBBIE
MOJIYTIPOBOIHUKOBBIE
MaTepHuabl, 1Tt
MPUIIOKEHUH B 001acTu
AJIEKTPOHHUKHU U
HaHORJIEKTPOHUKHI

OcHosanue:
[IpodeccnonanbHbIN
cranzaapt: 40.011

HpOI/I3BOI[CTBeHHO-TeXHOHOFI/I‘IeCKI/Iﬁ

Opranuzanus

| Marepuainsl,

| IIK-9 [1] - Coco6en

Koa m HanuMeHoOBaHHe
HHIUKATOpA
JOCTHKEHHS
npo¢eccuoHaILHOM
KOMIIETEeHI[UH

3-T1IK-7.1[1] - 3nartb
OCHOBHBIE KOHUEMINH U
MoJienu (PU3UKU
KOHICHCUPOBaHHOI'O
COCTOSIHUSL ISt
ONMUCaHHUS SIBJICHUHN U
IIPOLIECCOB B TBEPABIX
Tenax, BKIOYasi HOBbIE
MOJIyTIPOBOIHUKOBBIE
MaTepuasbl, UMEIOIINEe
3HAYEHUE JUIS
AIIEKTPOHUKH U
HAHODJIEKTPOHUKH;
V-TIK-7.1[1] - Y™meTb
PUMEHSTh
IIpEJICTaBICHHUS,
KOHLENIUU U MOJEIN
¢buzuku
KOHJCHCUPOBaHHOI'O
COCTOSIHUSL JIIsI
OIMCaHMUs SBJICHUHN U
IIPOLIECCOB B TBEPABIX
TeJa s MPUIIOKEHHUH B
00J1aCcTH AIIEKTPOHUKH U
HAHODJIEKTPOHUKH;
B-TIK-7.1[1] - Bnagets
OCHOBHBIMH METOJaMHU
KayeCTBEHHOTO U
KOJIMYECTBEHHOTO
aHaJIn3a apameTpoB U
XapaKTePUCTUK
TBEPABIX TEJ, BKJIIOYas
HOBBIE
MOJIyIPOBOJIHUKOBBIE
MaTepHuabl, A
MIPUJIOKEHUH B o0acTu
3JIEKTPOHUKH U
HAHO3JIEKTPOHUKHU

3-T11K-9[1] - 3nanue




METPOJIOTHYECKOTO
obecrieueHus
MIPOU3BOJICTBA
MAaTEPHUAIOB U U3IEIIHI
3JEKTPOHHOU TEXHUKU

BeimonHerne padboT 1o
TEXHOJIOTHYECKOU
MOATOTOBKE
MPOU3BOJICTBA
MAaTEPHUAIOB U U3EIIHI
3JIEKTPOHHOU TEXHUKH

KOMITOHEHTHI,
AIIEKTPOHHBIE
puOOpHI,
YCTPOWCTBA,
YCTQHOBKH, METO/IbI
UX UCCIIEIOBAHMS,
MIPOEKTUPOBAHUS U
KOHCTPYHUPOBAHHUSL.
TexHonOrMUYeCcKue
TIPOIIECCHI
IIPOM3BOJICTBA,
IMAarHOCTHYECKOE U
TEXHOJIOTUYECKOe
o0opyoBaHue,
MaTeMaTHYeCKue
MOJIEIN, aJITOPUTMBI
peLIeHHs TUTIOBBIX
3aja4 B 0051acTH
AJIEKTPOHUKU U
HAHOAJIEKTPOHUKH.
CoBpeMeHHOE
POTPaMMHOE U
MH(POPMALIMOHHOE
o0ecrnieueHue
IPOILIECCOB
MOJICIIUPOBAHUS U
IPOEKTHUPOBAHUS
151631 (X1 107
3JIEKTPOHUKU U
HAHOAJIEKTPOHUKH.
VHHOBaIlMOHHBIE
TEXHUYECKHE
pemeHus B cepe
0a30BbIX ITOCTYJIATOB
IPOEKTHUPOBAHUS,
TEXHOJIOTUHI
W3TOTOBIICHUS U
IPUMEHEHHUS
3JIEKTPOHHBIX
puOOpoB U
YCTPOMCTB.
Marepuainsl,
KOMITOHEHTHI,
AIIEKTPOHHBIE
npuOopHI,
YCTPOWCTBA,
YCTaHOBKH, METO/IbI
UX UCCIIEIOBAHHUS,
IPOEKTUPOBAHUS U
KOHCTPYHUPOBAHHS.
TexHonOrMUYeCcKue
MIPOIIECCHI

BBIIOIHATH
ONPEACIICHHBIN TUIT
U3MEPUTEIIbHBIX UJIU
KOHTPOJIBHBIX ONEpanui
IIPU UCCIIEIOBAHUU
MapaMeTpoB
MOJYTIPOBOIHUKOBBIX
pruOOpPOB U YCTPOHCTB
WK B TEXHOJIOTHYECKOM
Mpouecce mo
MIPOU3BOACTBY
MAaTEepHUaIOB U U3IEIIHI
3JIEKTPOHHOU TEXHUKHU

OcHosanue:
[TpodeccrnonanbpHBIN
cranzapt: 40.003

IIK-10 [1] - CriocobeH k
MOJIEpHU3ALUU
CYILIECTBYIOIINX U
BHEJPEHUIO HOBBIX
METOJOB H
00opy10BaHUs AT
U3MEPEHUH NapaMeTPOB
HAaHOMATEpPHAJIOB U
HaHOCTPYKTYp

Ocnosanue:

napameTposB
MOJTYTPOBOTHUKOBBIX
nprOOPOB aHAJIOTOBOIA,
1 (poBoH,
pasgno4acTOTHON U
CBY-31€KTpOHUKH. ;
V-TIK-9[1] - Ymenue
BBITIOJTHSITh
UCCIIEIOBaHMS
apaMeTpoB
IIOJTyTIPOBOXHUKOBBIX
puOOpPOB U YCTPONCTB
B MUKPO- U
HAHOJJIEKTPOHUKE;
B-TIK-9[1] - Bnanenue
METOJIaMU U3MEPEHUH B
TE€XHOJIOTMYECKOM
mpoLecce 1no
IIPOU3BOJCTBY
MAaTEepHAJIOB U U3JIEIUI
ANIEKTPOHHON TEXHUKH

3-TIK-10[ 1] - 3nanue
(bU3UYECKUX OCHOB
COBPEMEHHBIX MUKPO- H
HAHOTEXHOJIOTHA,
TEXHOJOTHI
reTepoCTPYKTYPHOU U
CBY-31€KTpOHUKH. ;
V-IIK-10[1] - Ymenue
TBOPYECKU IPUMECHSTH
COBPEMEHHOE
o0opyioBaHue JIst




IIPOU3BO/JICTBA, [IpodeccronanbHbIit
TUarHOCTUYECKOE U crannapt: 40.003
TEXHOJIOTUYECKOe

obopyoBaHue,

MaTeMaTHYeCKHe

MOJIEINN, alITOPUTMBI
peLIeHHs TUTIOBBIX
3amad B o0yacTu
AJIEKTPOHUKHU U
HAHOAJIEKTPOHUKH.
CoBpeMeHHOE
IPOTPaMMHOE U
MH(POPMALIMOHHOE
o0ecrnieueHue
MPOIIECCOB
MOJICITUPOBAHUS U
MPOEKTHUPOBAHUS
151631 (01107
AJIEKTPOHUKU U
HAHOAJIEKTPOHUKH.
VHHOBaMOHHBIE
TEXHUYECKHE
pereHus B cepe
0a30BbIX ITOCTYJIATOB
IPOEKTHPOBAHUS,
TEXHOJIOTUH
M3TOTOBIICHUS U
IPUMEHEHHUS
3JIEKTPOHHBIX
puOOpoB U
YCTPOMCTB.

U3MEPEHUM apaMeTpOB
HaHOMaTepHaJIOB U
HaHOCTPYKTYD;
B-TIK-10[ 1] - Bnagenue
METOAaMHU U3MEpPEHUN
apaMeTpoB
HaHOMAaTepHaJIOB U
HaHOCTPYKTYp

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUTLIAHBI

Hamnpasnenus/nenu
BOCIIUTAHHUS
[Ipodeccuonansroe
BOCIIUTAHUE

3amaun BocriuTaHus (KOx)

Co3znanue yCcioBHH,
o0ecreYnBaroOIInX,
(dhopMHUpOBaHKE YyBCTBA TUIHOU
OTBETCTBEHHOCTH 32 Hay4HO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynbraTsl
HCCIIEIOBAHUH N UX TI0CIEACTBHSA

(B17)

BocrmraTensHBIN TOTEHITHAT
JUACIIUILINH

1. Mcrionp30Badre BOCIUTATEIIFHOTO
MOTEHIIMANA TUCIUILINH
MPOeCCHOHATBHOTO MOTYJIS TS
(dbopMUpOBaHUS YyBCTBA TUIHOMN
OTBETCTBEHHOCTH 3a JOCTIKEHUE
muaepcTBa Poccun B Bemymux
HAyYHO-TEXHHUYECKUX CEKTOpax U
(byHIaMEHTaIbHBIX UCCIIEIOBAHUIX,
o0ecrneynBaronux ee
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPE/ICTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKICHHS COIIMATTEHON
U TIPAKTHUYECKOIN 3HAYMMOCTH
Pe3yIbTAaTOB HAYUHBIX
HCCIICIOBAHUI U TEXHOJIOTHUECKUX




[Ipodeccrnonanshoe
BOCIIUTaHHE

[Ipodeccrnonanshoe
BOCIIUTaHHE

Co3znanue yCcioBHi,
o0ecreYnBaroIInX,
(hopMUpPOBaHNE OTBETCTBEHHOCTH
3a npodeccuoHanbHbIN BEIOOD,
MpoeCCUOHAIBHOE Pa3BUTHE U

npodecCHOHANBHBIEC PEIICHUS
(B18)

Co3znanue ycioBui,
00ecreunBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOMCKa HECTAaHAAPTHBIX HAyYHO-
TEeXHUYECKUX/TIPAaKTHUECKUX
penieHui, KpUTHIECKOTO
OTHOILIEHUS K UCCIIEI0OBAaHUAM
mxeHay4dHoro tosika (B19)

pa3paboTok. 2.Mcnonb3oBaHue
BOCIHUTATEIHHOTO MOTEHIINAJIA
JTUCITUILIAH TIPO(ECCUOHATTLHOTO
Moy Uit pOpMHUpOBaHUS
COIIMATTLHOM OTBETCTBEHHOCTH
YYEHOTO 32 pe3yJIbTaThl
UCCIIETOBAaHUM U UX MOCIECTBUS,
Pa3BUTHUS UCCIIEOBATEIBCKUX
KauyeCTB MOCPEICTBOM BBITIOJIHEHUS
y4eOHO-UCCIIeI0BATENHCKIX
3aJjaHuil, OPUEHTUPOBAHHBIX Ha
W3YYCHHE U TIPOBEPKY HAYUHBIX
(bakTOB, KPUTUYECKUI aHATTU3
myonuKauii B mpodecCuoHaIbHON
o0nacTu, BOBJICUEHUS B peabHbIe
MEXTUCITUTUTHHAPHBIC HAyJHO-
HCCIIEIOBATENLCKHE TTPOEKTHI.
Hcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIIaa TUCIUTUINH
POPECCHOHAIIBHOTO MOTYJIS TS
dbopMUPOBaHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHaIbHOE pa3BUTHE
MIOCPEACTBOM BbIOOpPA CTYIEHTaMH
WHANBUAYAIbHBIX 00pa30BaTEIbHBIX
TPACKTOPHUH, OpraHU3aIiy CUCTEMBI
OOIIEHUS] MEXKAY BCEMU
y4aCTHUKaMU 00pa30BaTEIbHOTO
Ipouecca, B TOM YUCIIE ©
UCIIOJTb30BaHUEM HOBBIX
WH(GOPMAIIMOHHBIX TEXHOIOTH.
1.Mcnonp30BaHue BOCIIUTATEIBHOTO
MOTEHIIMaa TUCIUTUINH/TIPAKTUK
«HayuHo-nccnenoBaTenbckas
pabotay, «IIpoekTHas mpaKkTUKay,
«HayuHs1i1 cemunap» 1is:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPHHIIAIIOB U CIIOCO00B
HAYYHOTO MO3HAHUS MUPA, Pa3BUTHUS
HCCJIEIOBATENbCKUX KaUeCTB
CTYJIEHTOB MOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEJIOBATEIBCKIE
MPOEKTHI 1O 001aCTAM Hay4HBIX
uccienoBanuil. 2.Mcnonp3oBanue
BOCIUTATEIHHOTO MOTSHIIMATA
quctumiiuH "Meropus HayKu U
uwxenepun", "Kputuueckoe
MBIIIJICHAE U OCHOBBI HAYYIHOM
KOMMYyHuKanuu", "Benenue B
cnenuanbHocTs", "HayuHo-
uccienaoBarenbekas padora',
"Hayunblif cemunap" mis:




- (opmupoBaHUs CIOCOOHOCTH
OTJEIISATh HACTOSIINE HAYYHBIC
UCCIICIOBAHMSI OT JDKEHAYYHBIX
MIOCPENICTBOM TIPOBEIEHHS CO
CTYJICHTAMH 3aHATUI U PETYJISIPHBIX
Oecen;

- (hopmupoOBaHUST KPUTHUUYECKOTO
MBIIUICHHS, YMEHHS pacCCMaTPUBATh
pa3INyYHbIe UCCIIEIOBAHUS C
AKCTIEPTHOH TTO3UITUH ITOCPEICTBOM
00CYX/I€HUs CO CTyA€HTaMH
COBPEMEHHBIX HCCIIEI0BaHUN,
UCTOPUYECKHX MPEANOCHUIOK
MOSIBJICHHSI TE€X WIJIA UHBIX OTKPBITHI
Y TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIHUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

ILIT

HaumenoBanmue
pasnaesa yueOHo
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
paboTsbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcuMajJbHbIH
0aJi1 3a pazgea™*
ATTecTanus
pasaeaa (popma*,
HeJ1eJst)
HNuaukaropsl
0CBOEHUA
KOMIOATAHIINA

8 Cemecmp

OcCHOBHBIE IIOHATUSI H
AKCIIEPUMEHTAJIbHbIE
pe3yIbTaThI

6/6/0

[\
()]

KH-8 3-IIK-




[K-

2 Metonst onucanmst u | 9-15 | 6/6/0 25 KU-15 | 3-IIK-
MPAKTUYECKOE 7.1,
IIPUMEHEHNE V-

Umoeo 3a 8§ Cemecmp 12/12/0 50

KonTpoabhbie 50 3 3-11K-
Meponpusituss  3a 8 7.1,
Cemectp V-

10,
B-
[K-
10

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

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

0O0o03Ha | Ilo1THOE HAMMEHOBAHME
YyeHue

KN KonTposb no uroram




|3

| 3auer

KAJIEHJAPHBIN IIJIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
8 Cemecmp 12 12 0

1-8 OCHOBHBbIE OHSTHS U IKCIIEPUMEHTAJbHbIE Pe3YJIbTAThHI 6 6 0

1-4 Tunbl, 0c00€HHOCTH U OCHOBHBIE 3JIEKTPOHHbIE CBOICTBA Bcero aynutopHbIX 4acoB
OpPraHM4YecKHuX MaTepHuajoB. 3 E [0
OcHOBHBIE KJ1acChl OPraHUYECKUX MaTEPUAJIOB, UX 3HaUeHUE B | OHiaiin
anekTpoHuke. OTIUYUTEIbHBIE 0COOCHHOCTH 0 0 0
paccMaTpuBaEeMbIX MaTEpUANIOB: CTPYKTYPHBIN O€CIIOpSIOK,

HU3Kasi COOCTBEHHAsI MPOBOUMOCTD, IPLDKKOBBIN XapakTep
MPOBOAUMOCTH. MOJIEKYJIIpHBIE COCTOSIHUS ANEKTPOHOB. [1- 1
o- cBsi3U. becnopsAiok 1 ero npupojia B pa3anyHbIX Kiaccax
OpraHUYECKUX MaTepHasioB. JIokanu3oBaHHbIE U
JeNoKaIn30BaHHble cocTosiHusA. Kpurepuit Aunepcona. Kpaii
MOJIBUYKHOCTH U JIOBYIIKH. KauecTBeHHOE paccMOTpeHue
CIEKTpa PHEPreTUYECKUX COCTOSHUM 3JIEKTPOHOB M JIBIPOK.

5-8 JKCIepUMEeHTAIbHbIE MeTO/bl 1 OCHOBHBIE Pe3yJIbTaThl Bcero aynutopHbIX 4acoB
HCCJICI0BAHMS IEPEeHOCcAa HOCHTe el 3apsaa. 3 | 3 | 0
N3smepenne BpeMenn nponéra. HopManbHblii u Owunaiin
JUCIIEPCUOHHBIN TpaHcnopT. HecTanmonapHas paguanmoHHas | () 0 0
AJIEKTPONPOBOAHOCTD. [lepexoHas AIeKTpOIIOMUHECIICHIHS.
3aBUCHUMOCTb MOABUKHOCTH OT TEMIIEPATYPBI, HAIPSKEHHOCTH
MOJIs1 U KOHIIEHTPAllUM HOCUTEJIEH 3apsa.

9-15 MeToabl ONIUCAHUSA U IPAKTHYECKOE IPMMEHEHH e 6 6 0

9-12 AHaJIUTHYECKHE U YMCJICHHbIE METO/IbI ONTMCAHUA Bcero ayiutopHsIX 4acoB
NPBIKKOBOI0 NepeHoca HOCuTeIeil 3apsaa. 3 E [0
[Ipumepsl 3a1a4, pemraeMblXx METOJaMU TEOPUH MPOTEKAHHUS: Omntaiia
3amava chep; mepexopl Mexay OIMKaUITUMU COCTOSIHUSIMH, 0 0 0
MOTTOBCKasl IPOBOJUMOCTD C IIEPEMEHHON UIMHOM MpbIKKAa.

AHaJIUTUYECKHUE U YUCIICHHBIE METObI OIIPEIEIECHUS
TPaHCIIOPTHOI'O YpoBHs. TemmnepaTrypHas 3aBUCUMOCTh
TPAHCIIOPTHOT'O YPOBHS /17151 SKCTIOHEHLIUAJILHOTO U TayCcCoBa
pacnpe/esieHns: IPbIKKOBBIX LIEHTPOB. 3aBUCUMOCTh
MPBBKKOBOW MPOBOJAUMOCTH OT TEMIEPATYPHI U KOHLIEHTPALUU
HOCHUTEJIEH.

Anroput™ MozaenupoBaHusa MerogoM Monte- Kapno. Meron
YHICJIEHHOTO PEIIeHUsl ypaBHeHus 6ananca. Monenb
MHOTOKPAaTHOT'O 3aXBaTa U OCBOOOXKICHUSI.

13-15 | I'eHepauusi 1 peKOMOMHAIUA HOCUTEJIECH B OPraHu4eCcKHX Bcero ayiuTopHbIX 4acoB
MOJIyNIPOBOAHUKAX. Oprannyeckasi 3JIeKTPOHUKA. 3 | 3 | 0
Tokwu, orpaHUYeHHBIE 00BEMHBIM 3apsaoM. MHxKeKIus Omnnaig
®aynepa- Hopareiima u Puuapacona-lloTTku. 0 0 0
dororeHepanus ¥ TeMUHAJIbHAs peKOMOMHANMs. Berancnenue
BEPOSTHOCTH pa3/ieJIeHUsl TeMUHAJIBLHON Mapbl B MOJIEISIX
ITyna-®penkens u Onsarepa- bpayna. Beruncnenue
KOHCTAHThl OMMOJIEKYJISIPHON PEeKOMOMHAIIIH.
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Tunbl, 0c00€HHOCTH 1 OCHOBHBIE 3JIEKTPOHHbIE CBOMCTBA
OpPraHM4YecKMX MaTepuajIoB.

«I["a30BbIil» OecropaI0K U ciIy4yail COXpaHEHUs OJIMKHETO
nopsiika. Beruncnenue pacnpeneneHus pacCTOSHUN 10
Onmkaifiero cocena. Berunciienue sHepruu noJisipu3atuu
cpensl HocuteneM. CBsA3b SHEPIETUYECKOIO U
IIPOCTPAHCTBEHHOTO Oecropsaka. O1eHKa BbIIOIHEHUS
Kputepusi AHIEpPCOHA.

JKcnepuMeHTAIbHbIE MeTO/Ibl U OCHOBHBIE Pe3yJIbTaThI
HCCJICJOBAHNSA NIEPEHOCA HOCUTe el 3apsiia
[ToaBMKHOCTH B KBa3UPAaBHOBECHOM PEXXHMME. AHOMAJIbHAS
JcTiepcus U e€ onrcaHue B IpUOIMKEHUH T10JIEBOM
muddys3un. TeopeTnuecknii aHaIN3 MEPEXOTHOTO TOKA B
YCIIOBUSIX BPEMSAIPOJIETHOTO SKCIIEPUMEHTA
DHepreTuyeckas pejgakcais HepaBHOBECHBIX HOCUTEIEH.
JlemapkanrioHHas S3HEpIrus. Y MEPEHHO- U CHIIBHO-
HEPAaBHOBECHBIN (JUCIEPCUOHHBIN) TpaHCTIOPT. AHOMAaJIbHBIE
XapaKTEPUCTUKH MOABM>KHOCTH U JUCIIEPCUU HOCUTENIEH
3apsga.

ITpumepsl 3aay, pelaeMbpIX METOJaMU TEOPUU MPOTEKAHMSL:
3ajava chep; nepexopl Mexay OImKalIIuMU COCTOSIHUSIMU,
MOTTOBCKasl IPOBOJUMOCTD C IIEPEMEHHON JUIMHOM MpPBDKKA.

AHaJINTHYeCKHE M YUCJICHHbIE METObI ONIUCAHUSA
NPBIKKOBOI0 NepeHoca HocuTeJleil 3apsaa.

ITpumepsl 3a1a4, pelraeMbpIX METOJaMU TEOPUH MPOTEKAHMSL:
3aava chep; nepexopl Mexay OIKalIIuMU COCTOSIHUSIMU,
MOTTOBCKasl IPOBOJUMOCTD C IIEPEMEHHON JUIMHOM MpPbDKKA.
AHanUTUYECKUE U YUCIICHHbIE METO/IbI OIIpeIETICHHS
TPaHCIIOPTHOT'O YpoBHs. TemneparypHas 3aBUCUMOCTh
TPAHCIIOPTHOT'O YPOBHS JIJIs1 SKCIIOHEHIIMAIBHOTO U FayCccoBa
pacnpeeseHns IPbDKKOBBIX LIEHTPOB. 3aBUCUMOCTh
MPBIKKOBOM MPOBOAMMOCTH OT TEMIEPATyphl U KOHIIEHTPALIUU




HOCHTEICH.

Agroput™m MozaenupoBaHus metogoM Monte- Kapno. Meton
YHCJICHHOTO pelleHHsl ypaBHeHHs OanaHca. Mozaenb
MHOTOKPAaTHOT'O 3aXBaTa M OCBOOOKICHUS.

10-11 | I'enepauusi 1 peKOMOMHAIUSA HOCUTEIeH B OPraHUYeCKUX
NOJIyNnpoBoAHUKAX. Oprannyeckas 3J1eKTPOHHUKA.

Toku, orpaHn4eHHbIe 00bEMHBIM 3apsaaoM. UHxkeKus
@ayiniepa- Hopareiima u Puuapacona-1lorrku.
dororeHepanys U reMUHaJIbHas peKoMOMHanus. Boruncnenue
BEPOATHOCTH pa3/IeJIeHUs] TEMUHAIBLHON Mapbl B MOJEISIX
[Tyna-®penkens u Onzarepa- bpayna. Beruucnenue
KOHCTaHTBl OUMOJICKYJISIPHOM PEKOMOHHAIIMH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

IIpu peanusanuu nporpaMMbl UCIONIB3YIOTCS CIEAYIOIINE TEXHOJIOIUU:
- JIEKLIUU 110 KypCy TPaJULIMOHHOIO THIIA,
- CaMOCTOATENbHAs padoTa CTyICHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ1 OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUNA TEKYUIEro,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJISl IO JTUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUA
MIpeJCTaBIICHA B ClIeAyIolIel Tadnuie:

Komnerenuus HNuaukaTopbl 0cBOECHHA ATTecTallMOHHOE MEPONpHUsITHE
(KII 1)

IK-10 3-1IK-10 3, KU-8, K1-15
VY-TIK-10 KH-8, K1-15
B-I1K-10 3, KU-8, KHh-15

IK-7.1 3-1IK-7.1 3, KU-8, K1-15
VY-TIK-7.1 3, KU-8, Kh-15
B-I1K-7.1 3, KU-8, K1-15

I1K-9 3-11K-9 3, KU-8, KH1-15
VY-TIK-9 KU-8, KH-15
B-I1K-9 3, KU-8, KH1-15

HIkanbl oeHKU 00pa30BaTeILHbIX JOCTHKEHHU I

[lIxana KaXa0r0 KOHTPOJIBHOTO MEPOMNPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMUTENIBHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM ITKaJIe W MIPEACTABISIET COO0N CyMMYy OallJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJ]aHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBIAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:
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OneHka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEI

90-100

5 — «omauunoy

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJCHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI POrPaMMHBIIM MaTepua,
HCYEPIBIBAIOLIE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JINTEPATYPHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3

«Y0081EMBOPUMENLHOY

O1eHKa «XOpOIL0» BBICTABISIETCS
CTYICHTY, €CJIH OH TBEPMO 3HAET
MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/IEHTY, €CITH OH UMEET
3HAHUS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETaleH, TOImyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIE
(hopMyTUPOBKH, HAPYIICHUS
JIOTUUECKOM TT0CIeI0BAaTEILHOCTH B
H3JI0’)KCHUH IPOrPaMMHOI'0 MaTepHaa.

Hwxe 60

2
«HEY0081emM8OPUMENLHOY

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
cymecTBeHHbIe omnOKku. Kak npasumio,
OILICHKA «HCYIOBJIICTBOPUTCIIBHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIEH JUCLUITHHE.

8.

YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. BU 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

YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

4. DU C22 BBeneHue B TEOPHUIO NepeHOca U PU3UKY 3aLIUTHl OT HOHU3UPYIOUIUX U3TyUEHUH :
ydeOHoro rmocobus 1j1st By30B, B. B. bonsarko [u ap.], Mocksa: HUAY MU®DU, 2013




5. D1 H62 HecranmonapHsle IpoIecChl EpeHoca U peKOMOMHAIIMY HOCUTENEH 3apsiia B TOHKUX
CJIOSIX OPTaHUYECKUX MaTepHalIoB : yueOHoe nmocodue ais By30B, B. P. Hukurenko, Mocksa: HUSY
MU®U, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 538 H62 HecrarmonapHblie poIiecchl MepeHoca 1 PeKOMOMHAIIMN HOCUTEIICH 3apsiia B TOHKHX
CJIOSIX OpPTraHWYECKUX MaTepHaioB : yueOHoe mocodue, B. P. Hukutenko, Mocksa: HUAY MUDU,
2011

IMPOTPAMMHOE OBECIIEYEHHUE:

1. cnpaBouynuk no [1O 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.  MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

Kypc Bkitouaer B ce0si JEKIMOHHBIE U TMpakTHYeCKHe 3aHsATUs. JlJig yCHEIIHOTO OCBOCHHUS
Kypca TOJIE3HO BCIIOMHUTh HEKOTOpble TeMbl W3 Kypca KBaHTOBOM MexaHUkH U DuU3MKHU
MOJIYIIPOBOJIHUKOB, B YAaCTHOCTH, OCHOBBI 30HHOM Teopuu. Ha 3aHsTHsIX paccMaTpuBaroTCs
TEOPETUYECKHUE AaCMEeKThl (U3UKH HEYHOPSAOYCHHBIX OPraHUYEeCKHX MOJIYIPOBOJIHUKOB, a TaKXKe
pelIaroTCsl COOTBETCTBYIOIIME 3a7add, B TOM 4YHCIEC M B HHTEPAKTUBHOU (opme (00Cyx acHHE).
[ToomipsieTcss akTUBHOE y4yacThe B OOCYXKIEHUHW 3a/lad, a TaK)Ke YMEHHE CBOCBPEMEHHO 3a/1aBaTh
BOIIPOCHI I TIPOSICHEHHsI BCEX HEMOHATHBIX MOMEHTOB IO MpOijeHHOMY MaTepuany. [lomumo
JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATUN KypC BKJIIOYAET B ce0s CaMOCTOSITENbHYIO pabOTy CTY/IEHTOB.
JlanHoe Bpemsi OTBOOUTCS MJIsi CaMOCTOSITENbHOM TepepabOTKU U TOBTOPEHUS MaTepuana,
BBIMIOJTHEHUSI JOMAIIHUX 33JaHUN, YCTPaHEHUs JIOJITOB, HAKOIIEHHBIX BO BpEeMs CeMecTpa, a Takke
JUISL CaMOCTOSITEIbHOM TMOATOTOBKH K CJade TEOpeTUYecKoro marepuana (3x3ameH). Bo Bpems
CaMOCTOSITENILHOM TMOATOTOBKH K C/Jade TEOPEeTUYECKOro MaTepuala CTYACHTHI ydaTcsi paboTaTh ¢
HAaYYHOH JTUTEPATypPOU.



HToroBeie O6ayuibl CKIaabIBalOTCA U3: 1) pe3yabTaToB TECTOBOTO OMpOCa M KOHTPOJILHOH; 2)
Pe3yIbTaTOB KOHTPOJIS MMOCEUIAeMOCTH; 3) pe3yIbTaTOB OIEHKH pabOThl CTy/AE€HTa B MHTEPAKTHBHOM
pexXHUMe.

[TonmyyeHne MOMOKUTETHHON OLIEHKH MO KaKIOW NMpPOBEpOUYHON paboTe (TECTOBBIN ONMPOC U
KOHTPOJIbHASI) SIBJISIETCS HEOOXOAMMBIM YCIIOBHEM MOJY4YEHHUS] UTOTOBOW IMOJIOKHUTEIBHONU OleHKU. B
cllyyae MpoITycKa WIM HNOJY4YEHHs OTPHULIATENIbHOW OLIEHKU CaMOCTOsITeNbHas paboTa JOJKHA OBITh
nepesenaHa M CAAaHa BO BPEMs 3a4€THOM HeNeNH B KoHLE cemecTpa. [lomoxurenpHas OLIEHKa
(arTecranus) KaXxa0ro paszena HeoOXoauMa JJIsl IOIMyCKa K 3K3aMeHy.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJEN

Kypc normueckn pa3OMT Ha HECKOJBKO B3aMMOCBS3aHHBIX 4acTeil. B mepBom pazmene (1-8
HeI[eJ'II/I) paccMaTpuBarOTCd OCHOBHBLIC IIOHATHUA MW SKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, KaCAarOIIHUCCs
0oOLIMX CBOMCTB OPraHNYECKUX HEYNOPSAOYEHHBIX MaTEPUAIOB U YCTPONCTB Ha UX OCHOBE, BO BTOPOM
(9-16 wmemenmu) — omnucaHue (UBMYECKUX TPOIECCOB UM XApPAKTEPUCTHUK  OPraHUYECKUX
(OTOBOJIBTANYCCKHUX YCTPOMCTB.

IIpu paccmoTpeHnn MaTepuaia cieyeT NOTYEPKHYTh!

Tema 1. Turbl, 0cOOEHHOCTH U OCHOBHBIE 3JIEKTPOHHBIE CBOWCTBA OPraHMYECKUX MaTEPHAJIOB.

XapakTepHble OCOOCHHOCTH Oecrmopsiika B CONPSDKEHHBIX IOJIMMEpax, MOJIEKYJISIPHO-
JOTIMPOBAHHBIX ~ TOJUMEpax, OpraHuyeckux crékinax. OOmmMe CcBOWCTBa paccMaTpUBAEMBbIX
MaTEepUajIoB: CIa0OCTh MEXMOJEKYJISIPHOTO B3aUMOJIEHCTBUS M, KaK CJIEJCTBUE, JIOKATU3ALUs BCEX
3JICKTPOHHBIX (IBIPOYHBIX) cocTOsTHUM. Kak ciencTBue, MpbIKKOBBIN XapakTep TpaHcmoprta. Huskas
KOHIIEHTpalUsi COOCTBEHHBIX (PaBHOBECHBIX) MOJABMKHBIX HOCUTENCH 3apsa.

Tema 2. DKkcrnepUMEHTANIbHBIE METOJbl M OCHOBHBIE PE3yJibTaThl HCCIEIOBAHUS MEPEHOCA
HOCUTEJNEH 3apsja.

Meron u3MepeHus BpEMEHU IPOJIETA, HECTALIMOHAPHAS paJualiOHHAs dJIEKTPOIPOBOJHOCTD,
meronq CELIV. TemmnepaTypHas W T1oJieBas 3aBUCHMOCTH TMOJIBXKHOCTH, aHOMAJIbHAsl JTUCIIEPCUS
HOcUTeNeH 3apsaaa. [ucrnepcuoHHbIN PEXXUM MEPEHOCA IIPU TOCTATOYHO HU3KUX TEMIIEpATypax.

Tema 3. AHalUTUYECKHE U YUCIIEHHbIE METO/bl ONKUCAHUS MPBLKKOBOIO MEPEeHOCa HOCUTENeH
3apsa.

I"ayccoBa mMozaens 6ecriopsiika. KoHuenius TpaHCIOPTHOTO YPOBHS M ONMUCAHHUE MPBIKKOBOTO
TpaHCIIOPTa HAa OCHOBE (popMann3Ma MOJIEJIM MHOTOKPATHOTO 3aXBaTa.

Tema 4. TeHepanuss U peKOMOHWHANUA HOCUTENEH B OPraHUYECKUX TMOTYNPOBOTHUKAX.
Opranunydeckast 2J€KTPOHUKA.

OOpazoBaHue MOJNEKYJISPHBIX BO30YXKICHUH (IKCUTOHOB) KaK MPOMEKYTOYHAS CTaaus
¢dororeHepanii ¥ PEKOMOMHALIMU HOCHUTENEH 3apsia. BeIUUCIeHHE BEpOSTHOCTH pa3esIeHUs
reMuHanbpHOM mapbl B Mmonensx Ilyna-®penkenss n Ounsarepa- bpayna. Beluucienne KOHCTaHTBI
OMMOJIEKYJIIPHOM PEKOMOHMHAITUY. MHorocnoiHbsie TOHKOIUIEHOYHBIE OpPraHUYECKHUE
reTePOCTPYKTYPHI.

Tema 5. IIpeoOpazoBanue conHeuHON dSHepruu. OpraHudyeckue (OTOBOJbTAUYECKHE
YCTPOUCTBA.



OHeprodpeKTUBHOCTh (HOTOBOJIBTAUKH, TOOPOTHOCTh. OTHOIIEHHE MEXIY CTPYKTYypoul H
cBoictBamu. [IpuHuun paboThl opraHudeckoro cojiHeyHoro snementa. llepexox Illortku. P-n
niepexoi. OObEMHBIN reTepOIepexo/.

Tema 6. yHKIIMOHABHBIE CJIOW OPTAHUYECKOTO COJTHEUHOTO AJIEMEHTA.

TpaHcrIOpTHBIN €10 IBIPOK — PYHKIMS Oapbep Ui 3JIeKTPOHOB Y (hoToanoaa. TpaHCIIOPTHBIM
CJIOH SJEKTPOHOB— Oaphep s IbIpOK M ¢oTokaTona. OnTuManbHbIN (Ha30BBIA COCTaB 00BEMHOTO
reTeporepexoa.

Tema 7. ®usuka 5IEKTPOHHBIX MPOLECCOB TMPU TMOTJOUIEHUH CBETa (POTOAKTUBHBIMU
MOJIEKYJIaMH.

CrneKTpoCKOIusl 3JIEKTPOHHOTO TOroMeHus U (GorontoMuHeceHIMH. CIIMHOBBIE COCTOSHHS
JJMIEKTPOHOB M MOJIEKYJl, CHUHIJIETHbIE W TPUIUIETHBIE COCTOSIHMS MOJEKyJbl. Penakcauus
BO30YKICHHBIX AKCUTOHOB. COCTOSHHME C IEPEHOCOM 3apsja B JOHOPHO-aKUENTOPHONH CHCTEME.
PekomOuHanust cBsi3aHHOM mnapbl. ['eHepanus cBOOOJHBIX HOCHUTENEH 3apsia. ODHEpreTHYecKue
COCTOSIHMSI BEpPXHEW 3aIloJIHCHHOW MoJeKyysipHod opOutamu (B3MO) u HwkHEH CcBOOOIHOM
Monekyssipaoit opobutamu (HCMO). Hanpspkenwe otpeiTol menu u cBs3b ¢ B3MO u HCMO
(hOTOAKTUBHBIX MOJIEKYII.

Tema 8. CTaOMIIBHOCTH OPraHUYECKUX CONHEUHBbIX Oatapeill. IIpoaBHHYTHIE THUIIBI COMTHEUHBIX
SYEeK.

[Tpobnema cTaOUIBHOCTH B OPraHMYECKHX COJHEYHBIX sueiikax. HaHowacTHIpl, mia3MoHUKa,
oOpaTHasi KOHBEpPCHS, MYJIbTHIKCUTOHHAs TEHEpalus M TAaHJEMHAas TEXHOJOTHS Ul yIy4IIeHUS
CBOMCTB OPraHUYECKHX COJTHEYHBIX SYEEK.

ABTOp(BI):

Huxutenko Bnagumup PonenoBuy, a.¢.-M.H.

Caynuna Anza lOpbpeBHa



