degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: @DOTOHNKA MONEKYISIPHBIX U HAHOPa3MEPHBIX CHCTEM
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHIecKkor GU3NKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabdora: 135 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: B.A. Hagrouenko, n-p ¢us.-mart. Hayk, mpodeccop

[Iporpamma obcyxieHa Ha 3acefanny kKadenpsl xumudeckon pusuku 12.02.2022



AHHOTANMA
Kypc "®otoHnKa MONIEKYISPHBIX 1 HAHOPA3MEPHBIX CUCTEM' TMpEayCMaTpHUBACT:
- M3YyYEeHHE OCHOB COBpeMeHHOU (poToxmmun, HOTOOU3NKH, IMEKTPOHHOHN CIIEKTPOCKOIIHH;

- OBJAJICHHE 3HAHHMSAMHU O PEAKIMOHHOH CIIOCOOHOCTH BO30Y>KACHHBIX COCTOSHHN MOJIEKYJ, HAHOYACTHII,
¢dorodepMeHTOB, TBEPIBIX TEI;

- BBEJICHHE B OCHOBHBIC KJIACCHI IPUPOIHBIX M HHIYCTPHUAIBHBIX (DOTOXMMUYECKUX HPOLIECCOB.
3agagamMu Kypca sIBISIFOTCS:

- npuobpeTeHrne 0a30BbIX 3HAHUA O TPUPOE BO30YKACHHBIX COCTOSHUH B aroMax, MOJEKYNax,
HAHOYACTHUIIAX, TBEPAOM TeJie: TONIOMICHHE M H3IYyYCHHE CBETa aTOMaMH M MOJIEKYJaMH; MOBEPXHOCTb
NOTEHIMAIIBHOM YHEPruM; IMOIIONICHUE M H3JIyYeHHE CBETa IOJYHPOBOAHUKAMH, IOIYIPOBOIHHKOBBIMH
HAHOYACTHUI[AMH; B3aMMO/ICHICTBHE CBETA C METAJUIAMH U METAIUTMYECKUMU HAHOYACTHIIAMH, TIPE/ICTABICHUE O
IU1a3MOHE-TIOISIPUTOHE.

- OCBOCHHE CTyICHTaMHM 0a30BbIX 3HAHUM O (GOTOPHU3MUECKHX MpoIeccaX B MOJIEKYISPHBIX CHCTEMax:
¢dorodusnueckue mpouecchl Ae3aKTHUBAUMU  BO30YKIEHHBIX COCTOSHUH; BHYTPUMOJICKYJSIDHBIE |
MEKMOJIEKYJISIpHbIE KaHaJbl AE3aKTUBALMHU; O€3M3IIydaTeNbHbIM MEePeHOC 3HEPIHH; SKCHMEP M SKCHIIEKC;
npoueccs GOTOCCHCUOMITU3ALIH.

- OCBOGHHE CTyJCHTaMH 0a30BbIX 3HAHUH O (HOTOXUMHUYECKUX MpoIeccax: OAHOPOTOHHbIE U MHOTO()OTOHHBIE
npoueccel; (OTOMHIYLUPOBAHHBI IEPEHOC JJICKTPOHA; (HOTOMHIYIMPOBAHHBIH IIEPEHOC IPOTOHA;
¢doronucconmanys; QporonmoHmsanys; (poromsoMepHszanusd; TMEPUIUKINYCCKAE KOHIIEPTHBIC PEaKIHH;
¢doromonmumepuzanus; crabunmzanms u (QOTomerpajands MOJTUMEPOB M IMHIMEHTOB; (OTOXUMHUYECKHE
peaKInu OPraHuvIeCcKOro CHHTE3a;

- NpUOOpPETEHHE OCHOBHBIX MPEIACTaBIEHUH O  (OTOAIEKTPOXMMHUHU  MOJYNPOBOJHUKOB U
MOJTYIPOBOJHUKOBBIX HAaHOYACTHUII, (OTOKATANIN3E U MPe0OpPa30BaHUM COJIHEYHOH SHEPruu: (POTOXMMUYECKHE
mpoleccsl Ha  IpaHULE  pas3aena  TBepAOe  TENO/TBEpAOE  TElO, TBEPAOE  TEJO/3JIEKTPOIINT;
(GOTOMHIyLIMPOBAHHOE pa3ZelieHne 3apsAaa; TepMOAMHAMUKA MpeoOpa3oBaHMs COJIHEYHOIO CBETa; (OTONIN3
BOJIBL; (DOTOBOJIBTAMYECKHE U (POTOTAIbBAHUUECKUE STUCHKH.

- mpuoOpereHre 0a30BBIX 3HAHUI O MPUPOJHBIX (OTOXMMHUYECKHX Mporeccax: (poToXumus armochepsr;
MPHUPOAHBII POTOCHHTES.

ITo pe3ynbraramMm OCBOEHHS AUCIIUIIOMHBI CTYAEHT JOJDKEH:

3HaTh:

[l ¢usnyeckue cBoiicTBa BO30YXKICHHBIX COCTOSIHUI B MOJIEKY/IaX, HAHOYACTHIIAX, TBEPIIOM TEJIE;

[J OCHOBBI TEOPHI DIIEMEHTAPHBIX (POTOXUMHUYECKUX U (OTOPHU3NUECKUX MPOIIECCOB;

[J 0 ¢pu3MYIECKUX NPUHIUIAX (OTONIEKTPOXUMUH, (PoTOKaTamm3a 1 Mpeodpa3oBaHUsl COTHEUHOMN dHEPTHH;

O OCHOBHBIC TIPEICTABIEHUS O MPUPOIHBIX (DOTOXMMHUYECKHX Iporeccax - (OTOXMMHUH aTMOC(EpHI,
MPUPOAHOTO (POTOCUHTE3A U 3PEHUU;

[ mopsaaku (pU3NIECKUX BEITUYHH, XapaKTEPHBIX JIJIS SJIEMEHTAPHBIX MPO1eccoB GOTOXUMHUH U (HOTODUZHKH.
Vmern:
a0CTparupoBaThCsi OT HECYIIECTBEHHOTO MTPH MOACIUPOBAHNN PEATBHBIX MOJICKYIISIPHBIX TPOIIECCOB;
JIeJIaTh MPaBIIILHEIC BHIBOJIBI M3 COIIOCTABIICHUS PE3YJbTaTOB TEOPHH U DKCIIEPUMEHTA;

0

0

[ MNPOU3BOAUTDH YUCJICHHBIC OLICHKHU I10 MOPAAKY BCIIMYMUHBIL,

[] Jmenarb Ka4€CTBEHHBIEC BbIBOJbI IIpU NepexoAc K NpCACIbHBIM YCIOBUAM B U3YyHaCMbIX np06neMaX;
0

3¢ (EeKTUBHO HCIIONB30BaTh MH)OPMAIIMOHHBIE TEXHOJOTHH U KOMITBIOTEPHYIO TEXHUKY ISl TOCTHXKCHHS
HEOOXOAMMBIX TEOPETUUECKUX U MIPUKIIaTHBIX PE3yIbTaTOB.

Bnagers:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaITHH;

[J HaBBIKAMHU CAMOCTOSITEIILHON paOOThl B HAyYHOU OMOIMOTEKE, 1a00paTOpr U HHTEPHETE;
[l KyJbTypoO#l IOCTAaHOBKH M MOAEIMPOBAHMS (PU3MUECKUX 3a/1ay;

0 HaBbIKaMH TCEOPCTUYCCKOI'0O aHajln3a peajibHbIX 3a/a4, CBA3aHHBIX CO CBOMCTBaAMH MOJICKYII,
OJICKTPOMArHuTHOTO U3JIYUCHUA U B3aHMOﬂeﬁCTBHH MCKIY HUMHU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOLIUX pa3aciiax:

1. B3aHMOI[eI>iCTBHe CBCTa C MCTAJUIaMU W MCTAJUIMYCCKMMU HAHOYACTULAMHU, MPCACTABICHHUC O
IJIa3MOHC-TIOJIAPUTOHE

2.  BsaumoneilicTBue cBeTa C MeTallaMd M METa/NIMYECKMMH HAHOYAaCTUIAMHU, IPEACTaBICHUE O
1a3MoHe-ossspuToHe 11

3. BHYTpI/IMOJIeKy.HHpHaSI AC3aKTUBALIUA MOJICKYJI



MexaHu3M MeXMOJIEKYJISIPHOIO IIEPEHOCa SHEPTUU

[Tornouenue u U3j1y4eHUue cBeTa aTOMaMU U MOJIEKYJIaMU.

[Tornoumenue u u31ydeHue cBeTa MoIyIpPOBOAHUKAMH, [10JIyIPOBOJHUKOBBIMHY HaHOYACTUIIAMH I.
[Tornomenue u u3itydyeHue cBera NoJIyIpOBOAHUKAMY, [10JYTIPOBOHUKOBBIMU HaHOUacTHLaMu 11
[IpeobpazoBanue conHewHOM dHEpryH 1.

[IpeobpazoBanue conHeunou sHepruu 11

. [Ipuponnsiit porocunres II. 3penue.

. DOTOXMMHUYECKHUE TETEPONIMTUIECKHE peakuuu .

. DoTOXMMHUYECKHUE TETEpOIUTHYECKHE peakiuu 1.

. @oToxumMuyeckue rereposiuruueckue peaxkuuu 1.

. DOTOXMMUYECKUE TOMOJIUTHYECKUE PEAKIIUHU |.

. DOTOXMMHUYECKUE TOMOJIUTHYECKUE peaku 1.

. ®oroxumus armocdepsl. [Tpuponnsiii potocunres 1.

. ®OTO371EKTPOXUMHS TTOJTYTIPOBOAHUKOB M MOITYIPOBOJHUKOBBIX HAHOYACTHLL, (hOTOKATAIIHU3.

1. lean u 3apa4n

]_le.]'lb JAUCHUIIINHBI

* HU3y4YCHHE OCHOB COBPEMEHHOU (HOTOXUMHH, POTODU3UKH, HIIEKTPOHHON CIIEKTPOCKOIIHY;

. OBIIQZICHWE 3HAHUSAMH O PEAKIMOHHOM CHOCOOHOCTH BO30YKICHHBIX COCTOSHUN MOJEKYII,
HaHOYaCTHII, PoTOPEepMEHTOB, TBEPIBIX TEIT,

¢ BBCACHHC B OCHOBHBIC KJIACCHI IIPUPOAHBIX U UHAYCTPUAJIbHBIX (bOTOXI/IMI/I‘IGCKI/IX Ipo1ECCCOB.

33]13‘[]([ JAUCHUIIINHBI

* npuoOpereHre 0a30BbIX 3HAHWH O MPHUPOAE BO30YXKACHHBIX COCTOSIHUA B aroMax, MOJEKylax,
HAHOYaCTHUILIaX, TBEPAOM TeJle: MONIOIIEHUE U U3JIyY€HUE CBETa aTOMAMU U MOJIEKYJIaMU; IOBEPXHOCTh
MIOTEHLIIMAJBbHOM  JHEPruu; MIOMNIOIIEHHE W U3Iy4YeHUe CBETa  IOIYNPOBOAHHMKAMH,
[IOJIyIIPOBOJHUKOBBIMU HAHOYACTHUIIAMHU; B3aUMOJEHCTBUE CBETa C METallaMd M MeTaJLIM4eCKUMU
HaHOYACTHUIAMH, ITPEACTABIECHUE O IUIA3MOHE-TIOJISPUTOHE.

* OCBOCHHE CTyIEHTaMH 0a30BBIX 3HAHUH O (OTOPUINUECKUX MPOLIECCaxX B MOJIICKYISPHBIX CHCTEMaX:
¢doTtodusnuecKkre MPOLECcChl Je3aKTUBALUHM BO30Y)XICHHBIX COCTOSHHW; BHYTPUMOICKYJISIPHBIE WU
MEKMOJICKYJISIPHBIC KaHAIIBl JI€3aKTUBALMHU; OC3U3IIydaTeIbHBIA TEPEHOC JHEPTUH; JKCUMEpP H
IKCHUILIEKC; MPOLECChl (POTOCCHCUOMITU3AIUH.

. OCBOCHHUE CTyJICHTAaMH Oa30BBIX 3HAHWH O (OTOXMMHUYECKUX TMpoleccax: OAHO(POTOHHBIE W
MHOTO()OTOHHBIE TIPOLECCHI; (POTOMHAYIMPOBAHHBIM TEPEHOC JIJIEKTPOHA; (OTOMHIYUPOBAHHBIH
MepeHOC TMPOTOHA; (oToxucconMaIys; (OTOMOHU3ANKSA; (OTOM30MEpH3aLUs; MEPULIMKINIECKIE
KOHIICPTHBIE peakiuy; (QoromomuMepusanus; cradumu3amus ©u (QOTomerpajanus IOJMMEPOB U
MUTMEHTOB; (POTOXUMHYECKHE PEAKI[H OPraHMYECKOTO CUHTE3a;

. NpUOOpETeHHEe OCHOBHBIX IIPEICTABICHUH O (POTOIIEKTPOXUMHUHU TIONYNPOBOAHUKOB H
MOJYIIPOBOJHUKOBBIX ~HAaHOYACTHL, (OTOKaTamm3e W TpeoOpa3OBaHMU CONHEYHOW DHEPTHH:
doToXMMHYECKHE TIpOIlecChl Ha TpaHMLE pasfena TBEpAOe Telo/ TBEpAOe Telo, TBEepAoe
TEJIO/AMEKTPONUT; (HOTOMHIYNMPOBAHHOE pa3JeiieHue 3apsjia; TEePMOAMHAMHUKA IpeoOpa3oBaHuUs
COJJHEYHOTO CBETa; POTONH3 BOJIbI;, (POTOBOIBTANUECKHE U (POTOTAIbBAHNYECKHE TUCHKH.

. npuobpeTeHne 0a30BBIX 3HAHWUH O MNPUPOTHBIX (DOTOXUMHUECKHUX IMporeccax: (OTOXHMUS
arMoc¢epbl; IPUPOTHBINA (POTOCHHTES.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBAThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcClIeI0BaHUN

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CnocobeH  BBIABUTaTh  THIIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUe MOACTH Ui  ONHCAaHUS — H3ydaeMbIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH




aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4ath [[IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yJIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
[l ¢usnyeckue cBoiicTBa BO30YKICHHBIX COCTOSIHUI B MOJIEKYJIaX, HAHOYACTHUIIAX, TBEPIIOM TEJIE;
[J OCHOBBI TEOPHI DIIEMEHTAPHBIX (POTOXUMHUYECKUX U (OTOPH3NUECKUX MTPOIIECCOB;
[J o ¢u3uueckux NpHUHIHINAX (OTOITEKTPOXUMHUH, (OTOKAaTaNIN3a U NPeoOpPa30BaHUs CONHEYHOM
SHEPIHH;
[l OCHOBHBIC MPEACTABICHHUS O MPUPOAHBIX (POTOXUMHUYECKUX IMpOIeccax - (POTOXUMHU aTMOCQEPHI,
HOPUPOAHOTO (POTOCHHTE3A U 3PCHUH;
[]  mopsinku (QU3MYECKHX BEIMYHMH, XapPaKTEPHBIX [UIS DJIEMEHTapHBIX IMPOIECCOB (HOTOXUMHUH U
boTopu3NKH.

YMETb:
0 a0CTparupoBarbCsi OT HECYIIECTBEHHOTO IIPU MOJCIMPOBAHUHM PEABHBIX MOJIEKYISPHBIX
HPOLIECCOB;
[l ;enarh MpaBHJIbHBIC BBIBOJBI M3 COTMIOCTABICHUS PE3YJIbTATOB TEOPHU M IKCIIEPUMEHTA;
[l IpOW3BOAWTDH YUCIICHHBIC OLCHKHU 110 MOPSIKY BEINYUHBI;
[l menarh Ka4eCTBEHHBIC BBIBOBI IIPH NEPEXOJIE K MPEACTbHBIM YCIOBHUIM B H3y4aeMbIX IpoOiIeMax;
[l 50QeKTHBHO HCIOIb30BaTh MH(POPMALUOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY IS
TOCTIKCHUST HEOOXOIUMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTATOB.

BIIAJICTh!

[l HaBBIKAMH OCBOCHHS OOJIBIIOTO 00BbeMa HH()OPMAIIUH;

[J HaBBIKAMH CAMOCTOSITEIILHON pabOThl B HAyYHOU OMOIMOTEKE, 1a00paToOpru 1 HHTEPHETE;

[l KyJbTYpOi#l MOCTAaHOBKU M MOACIHPOBAHHS (PH3MUESCKUX 3a/1a4;

[l HaBBIKAMHM TEOPETUYECKOTO aHAJIM3a PEaJbHBIX 33J1au, CBS3aHHBIX CO CBOMCTBAMH MOJIEKYII,
ANIEKTPOMArHUTHOTO M3IYYCHUS U B3aUMOJICHCTBUS MEXy HUMHU.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTh pabora

OCHOBBI TEOpHUH CTPOCHHUSI BEIIECTBA.
1 VYpasuenue lllpegunrepa. 8 15
[ToBepXHOCTH MOTEHIUAIBHOM SHEPTUU

Bsaumonericteue KBAHTOBaHHOTO

) 3JIEKTPOMArHUTHOTO TOJSI C MOJIEKYIOM. ] 15
OneMeHThI TEOpUHU BPEMEHHOM
SBOJIIOL[MHY KBAHTOBOH CHCTEMBI

3 dotopuszndyeckue U POTOXUMHUYECKHE ] 15
IIPOLIECCHI
XHUMHUYECKHE peakiuu B
KOHJCHCUPOBaHHOU dasze.

4 BzaumoneiictBue c OKpYyXaroriei 6 15
Cpenoil. Xumuueckas ¢usnka
coJIbBaTalLUH

5 Xumudeckas — (u3nka ~ HAHOYACTHIL 10 25

OnemenTsl coBpeMeHHOM HanodoToHNKN




[Ipeobpa3zoBaHre CONHEYHOH DHEPTHH B
UIEKTPUYECKYIO, XUMUYECKYIO

10 25

Xumunueckass (¢uU3MKa B MEAMLUHE U
7 HayKax O  JKU3HU. OneMeHTHI 10 25
COBPEMEHHOM OMO()OTOHUKH

Hroro wacos 60 135
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. OcHOBBI TeOpUHU CTPOEHHUSA BellecTBa. YpaBHeHue [llpenunrepa.
[ToBepXHOCTH MOTEHIUAIBHOM SHEPTUU

ATOM, MOJIeKysa, KpUCTAJII - KBAHTOBO-MEXaHUYECKOE ONMCAHNE, TAMUJIBTOHUAH U YPOBHU DHEPTHUHU.
VYpaBuenue lpenunrepa a1 aroma, MOJIEKYJIbL, KPUCTAJUIA.

VYpasuenue lllpenunrepa i CUCTEMBI IEKTPOHOB U SIIEP - TEOPETUUECKAss OCHOBA JUIsl OIMCAHUS
XUMHUYECKON PEaKIUH.

AnmnabaTndeckoe  MPHUONIDKEHWE, IOTCHIUAIbHBIE IOBEPXHOCTH  MOJICKYJISIPHBIX — CHUCTEM,
HeajnadaTuiecKue MepexoIbl.

Anunabarndeckoe mpuOIMxkeHue - (usmueckoe 0O0OCHOBaHME. Auabarndyeckoe NPHOIMKEHUE -
MareMarnyeckas popmynauposka. [1I19

2. B3aumMoneiicTBHe KBaHTOBAaHHOTO JIEKTPOMArHUTHOTO IOJSI C MOJEKYJIOW. DJIEMEHTBl TEOpUHu
BPEMEHHOM 3BOJIIOLIMY KBAHTOBOM CUCTEMBI

ONEeKTPOMarHuTHOE U3JIy4EHUE B XUMHUU: XapaKTepHbIE BEJIMUUHBI.
B3anmozeiicTBre KBAHTOBAHHOT'O AJIEKTPOMArHUTHOTO MOJIS C MOJIEKYJION.

[ornomenne, wu3nmydeHwe, OE3W3TydaTENbHBIC IEPEXOJbI B aroMe, MOJEKYJe, TBEPIOM Tele.
KBaHTOBBII BEIXOI.

JMMONBbHBIM MOMEHT U ONITHYECKUHN JUITOIbHBIA MOMEHT.

Tounsle mpaBuima oTOOpa I HMHIYLHPYEMbIX CBETOM BHYTPHUMOJICKYJISPHBIX II€PEXOIOB B
IByXaTOMHOM Mosiekyne. [lpubmwkeHHsle mpaBwia oTOOpa AN HMHOYLUPYEMBIX CBETOM
BHYTPUMOJIEKYJIIPHBIX [IEPEXO/OB B ABYXaTOMHOI MOJIEKYJIE.

[punnun ®panka-Kongona.

OcHOBHBIE TTPEICTABICHUS O HETMHEWHOM ONTHYECKON CIIEKTPOCKOITHH.
deMTOCEKYHAHBIE JIa3ePHbIE UMITYJIECHI, X OCOOEHHOCTH U TPUMEHEHHE.

3-X ypoBHeBasi MOzieNIb (EeMTOCEKYHJHOTO IKCIIEPUMEHTA BO30Y K1€HHE-30HIUPOBaHHUE.

[lonarue o xonebarensHOM BOMHOBOM makere. dopmupoBanue kojaeOaTeNTsHOIO BOJTHOBOTO IaKEeTa.
VrpasneHre BpeMEHHOM 3BOJIOIMEN BOTHOBBIX MAKETOB IIyTeM BapHaIlMM aMIUIUTYIHO-()a30BBIMH
XapaKTepUCTHKAMU (PEMTOCEKYHIHBIX UMITYJIbCOB.

KorepentHas xuMudeckass OUHAMHUKAa — OHBOJIONMS HECTAIlMOHAPHBIX KBAHTOBBIX COCTOSHHUI
MOJIEKYII.

3. ®ortodpusndeckue u HOTOXMMHUECKUE TPOIICCCHI

Oo6mue mpeacTaBaeHst 0 POTOXUMUIECKUX U POTOPUZNIESCKUX TpoIleccax.

KBaHTOBBII BBIXOI, H3IIy4aTeIbHbIC U Oe3U3ITydaTesIbHbIe BHYTPHMOJICKYIISIPHBIC IEPEXOIbI.
doroxuMuYeCKHue peakIuH - IEepeHoca OJIEKTpoHa, (oroaucconnanuy, (GoTonmoaIMMepHu3au,
¢doronzomepuzaiui, (QOTOXPOMHU3M, (POTOXHMHS METAIIIOKOMIUIEKCOB, O0Opa3oBaHHME W pacmaj
HKCHMEPOB U IKCHUILJICKCOB.

OOmmme mpeacTaBiIeHUsi 0 MOACIBHBIX MOBEPXHOCTIX IMOTEHIIMAIBHOW dHEPTHHA (OTOXUMHYECKOTO
aKra.




dotonoHnzanys - MHOTO(OTOHHAS MOHM3AIMS M TyHHEJIbHAs MOHM3aLUs B CHJIBHOM IOJIE Ja3epa
(anemenTs! Teopun Kenppima).

DneMeHTapHbIE IPEACTAaBICHHS O (poTOKaTanuse.
[Ipoueccsl nepeHoca YHEPTUN IEKTPOHHOTO BO30YKICHUS - MEXaHU3MBI [IEPEHOCA:
JUNONb-TANIoNBHEIN DEpcTepa,

oOMeHHbIH JlekcTepa, SKCUTOHHBIN MEXaHHU3M IEepeHOCca. DKCUTOHHBIC COCTOSHUS B MOJIEKYJISPHBIX
arperarax, MOJICKYJSIPHBIX KpUCTaJUIax M (oTocHcTeMax MPUPOAHOTO QortocuHTe3a. Ommcanue B
paMKax TEOpUU BPEMEHHOMU HBOJIFOLIUY KBAHTOBOUM CHCTEMBI.

Baxwneiimme gorodbuonornieckue mporeccol - GOTOCHHTE3, 3peHHE, (POTOTAKCHLC.

4. XuMHu4ecKue peakimu B KOHJCHCHpOBaHHOW (aze. B3ammopelicTBue ¢ OKpyKaromiei cpenoi.
Xumuueckas (hrU3MKa COIbBATALIIH

[TonsspHOE M HEMOIIPHOE MOJICKYIIIPHOE OKpYX)e-Hue. | mapopmibHOCTE U THIPO(POOHOCTD.

Jlunons B anekTpudeckom mone. Dddekt HlTapka.

[IpencraBnenuss o teopum Jlopentna, Jlebas, Omnzarepa, Jlummepr-Mararn. CoBpeMeHHBIC
KOHTHHYaJIbHBIE MOJIENIN COJIbBATAIUH.

JluHaMuKa conbBaTaly BO30YKICHHBIX COCTOSHUH. J[MHAMUYECKHIA CTOKCOB CJIBUT.

DneMeHTapHbIC TIPE/CTABICHHS O CIIEIU(PUUECKON COTbBATAIIH.

CIeKTpOCKOIUST MEKMOJIEKYIISIPHBIX B3aUMOJIeHCTBHIA. MUKpocKonmueckast Teopust JedasupoBaHust
- croxactuueckas teopust Ky6o, monens bpoyHoBckoro ocumnisitopa.

JlazepHas CHEKTpOCKONUS B MCCIEAOBAaHWM B3aUMOJCHCTBUS MOJIEKYJBI-30HAA C OKpY)KaroIleH
MOJIEKYJISIPHOM Cpenoil.

Cemecrtp: 2 (Becennuit)
5. Xumuueckas: pu3uKa HAaHOYACTHUI[. DIIEMEHThI coBpeMeHHON HaHodoToHnkn

OOmme mpeAcTaBicHUsT O  KOJUIOMJIAX -  TIOBEPXHOCTHBIM  3apsj], JABOWHOW  CJIOH,
JNEKTPOKMHETHYECKHE  CBOWCTBA  HAHOYACTHIL. CrabwipHOCT  KOJIOMAOB.  Teopus
Hepsiruna-Jlanaay-Bepses-OsepOeeka (Derjaguin—Landau—Verwey—Overbeek DLVO). Ctepudeckoe
OTTAJIKUBAHUE B KOJIOUJIC.

OO0mue mipeicTaBiIeHMs 00 IEKTPOHHOUW CTPYKTYpe HaHOUACTHIl. TepMoInHaMUKa HAHOYACTHII,
0D, 1D, 2D u 3D pa3MepHOCTb - DIEKTPUYECKUE U ONTHUYECKUE CBOMCTBA HAHOUYACTUI] U

HAHOCTPYKTYD.

[ToynpoBOJHUKOBBIE HAHOYACTHIIBI - KBAaHTOBBIC TOYKH, CIIEKTPaJbHBIE CBOICTBA W pa3MEpHBIC
3G ¢eKThl. DKCHTOHBI B KpHUCTAJUIE TBEPAOrO Tena. DOpOBCKHI paguyc 3KCHTOHA. OQPQeKT
KBaHTOBOTO orpannyenus (Quantum confinement).

Meramuinueckue HaHOYACTHUIIBI, IIA3MOHHBIM PE30HAHC M JJIEMEHTHl HaHOIUIa3MOHUWKH. [loHsThe
noisgpoHa. IloHsATHE O00BEMHOTr0 IUIA3MOHA, MOBEPXHOCTHOTO IUIa3MOHA M JIOKAJIM30BAaHHOTO
1a3MoHa-nossiputona. [Inazmonnsii pezonanc (ycnopue @pénuxa Frohlich).

Penmakcanus nazmMoHa. @eMTOCEKYHIHAsL CIIEKTPOCKOIIHSL.

MoioBBIl COCTaB BIIEKTPOMArHUTHOTO TOJIS B ONM)KHEM Tiosie HaHodacTHibl. [lorstrue OmmkHero u
JNAJILHETO HOJS.

Ycunenue 3eKTPOMAarHUTHOTO MOl B MOJAX OJIMKHETO ITOJIs.

Bo30yxnennas MoJexysna, onTHuecKuil aumnois B OnvxaeM none. Jddexr [apcenna (Purcell).
Ycunenue u ocialiieHue JIOMUHECUEHIIMH ONTUYECKOTO TUIONS B OJIMKEM I10JIE TUIA3MOHA.
l'urantckoe komObunanmonHoe paccesnue (Surface Enhanced Raman Scattering).

HaHOpa3MGpHBIG CHUCTCMbI Ha OCHOBC yTJICpOAa.

OOmme mnpencraBieHuss 00 DJJIEKTPHYECKHX CBOMCTBa HaHowactuim. I[lpexcraBnenus 00
3NIEKTPOIIPOBOANMOCTH HAHOTPYOOK M HaHOMao4eK. [I[poBOMMOCTE HAHOKOMITIO3HUTOB.



MarnuTHble cBolicTBa HaHoYacTHIl. PazmepHbie addexTsl. CyneprnapaMarHeTHKH.

AHanuTHuecKkre M OHMOaHATUTHYECKHE IIPUMCEHCHHUS HaHOYaCTHL. XI/IMI/I‘IeCKI/Ie, OHOJIOrHYECKHe
CCHCOPKBI C UCTIOJIb30BAHUCM HAHOYACTHII.

6. IlpeoOpa3oBaHue COTHEUYHON YHEPTUHU B IEKTPUUECKYIO, XUMUUECKYIO

TepmonrHamuKa npeoOpa3oBaHUs COTHEYHON SHEPTUH.

TepmonnexkTpuueckoe npeoOpa3oBaHue.

dotoanexTpuyeckoe npeodpazoBanue. PoTorpPeKT B MOTYNPOBOTHUKAX.

MHoroskcutoHHbIE BO30YxJeHus U Ojke Mpolecchl B HAHOYACTHUIIAX TOIYNIPOBOAHUKA: MOKHO JIH
MOBBICUTH K.IL.J. MPeoOpa30BaHUsl SHEPIUU CBETa B JICKTPUUECTBO (XMMHUYECKOE TOIUIMBO) 3a CUET
KBaHTOBBIX 3P PEKTOB B HAHOPA3MEPHBIX CHCTEMax?

[IpeobpazoBaHue HEPTUU CBETA B XUMHUUECKOE TOILIMBO, (OTO3IEKTpoan3 BoAsl. DoTopasaeneHue
3apsiI0B B MOJIEKYJIIPHBIX CUCTEMAX U B IOIYIPOBOAHUKAX. PDOTOKATAIUTHYECKOE Pa3I0KEHUE BOJIBI
Ha KUCIIOPOJ U BOIOPO/.

dortoreHepanyss TOKa. {DOTOBOJIETAUYECKUE COJIHEYHBIE SYEHKM W3 ME30IOPUCTBIX IUIEHOK
MOJTYTIPOBOJHUKOBBIX HAHOYACTHUI] CEHCHOWJIM3UPOBAHHBIC KPACHTEISIMH, COJIHEUHBIC SUCHKH C
UCIIO0JIb30BaHUEM KBAHTOBBIX TOUYEK, COJTHEUHBIE SIYEHKN HAa OCHOBE IIOJMMEPOB.
DOoTOOHOKATATUTHUECKHAE CUCTEMBI Ul PA3JIOKEHHUS BOIBI HA BOAOPOA M Kuciopold. CoBpeMEeHHbIE
MOAXOABl K HCIIOJIB30BAaHHUIO MPUPOIHBIX (POTOCHCTEM MAJIsi BOCCTAHOBJIEHHUS BOABI O BOAOpOJA U
(hoTO371eKTpOIM3a BOABI 10 KHCIOPOAa U Bogopoaa. ConpsiKeHre C TOTTIMBHBIMU 3JIEMEHTaMH.

7. XuMH4ECKast (1)I/ISI/IKa B MCIHMIMHC U HAYKAX O JXU3HHU. DJIEeMEHTBI COBpeMeHHOﬁ 6HO(1)0TOHI/IKI/I

Onrudeckne METO/bl BU3yalH3alui OMOTKAaHU (KJIETKa, TKaHb, OPraHU3M), JIa3epHasl TUarHOCTHKA,
Ja3epHas XUPyprus TKaHeH 1 KIETOK.

COBpeMeHHBIC MAapKEPbI IJId OINITHYECKOM MUKPOCKOIIMU Ha OCHOBE NMUTMCHTOB, KBAHTOBLIX TOYCK,
JJIOMHMHCCICHTHBIX HAHOYAaCTHI, IINITA3MOHHBIX HAHOYACTHI], IBETHBIX JTIOMHMHCCIICHTHBIX OCJIKOB.

COBpeMeHHBIe METOAbI HEJIMHEHHON 1 KOFepeHTHOﬁ OIITHYECKOI MUKPOCKOIINHU.

Mukpockonusi cyOauppakiIHOHHOTO Pa3pelieHuss — MUKPOCKOMUS ONMKHEro MoJsl ¥ HeJIMHEHHas
ONTUYECKAsk MUKPOCKOIHS.

OnTHueckass MUKPOCKONMS OAMHOUYHBIX MOJEKYJI. MUKPOCKONHS C MCIIOJIb30BaHUEM ONTHYECKHX
30HJI0B U IPUHIIUIIOB JUIOJIb-AHIIONBHOTO nepeHoca sHeprun FRET.

HccnenoBanus tTuHAMUYECKUX MPOLECCOB B OMO00BEKTAX Pa3IMYHON IPUPOJIBL.

XuMuKo-pU3nIecKkre MeToAbl OMOQOTOHMKH B OIpPEIeNIEHUH COCTaBa W MPOCTPAHCTBEHHOTO
pacripeneneHuss OHMOOPTaHMYECKMX KOMIIOHEHT ¥ JIOKAIM3alMH TaToJOTHH B OHMOOOBEKTax
pasTUYHON IPUPOHI (KIETKa, TKaHb, OPTAaHU3M U T.I1.),

Hanpasnennass nocraBka JIeKapcTB, XMMHUKO-(U3WYECKHE METOAbl MaHWUIYJIMPOBAHHS JOCTaBKON
JICKapCTBEHHBIX IIPENapaToB K MECTY JIOKAIM3ALUU [1aTOJOIUM, Jla3epHas U ONTHYECKas Tepanus,
MeTOBI Ie3UH(EKINH aHTUOMOTHK PE3UCTCHTHBIX 0AKTEPUH 1 MUKPOOPTaHU3MOB.

CoBpeMeHHbIE XUMUKO-(PHU3UYECKHE METObl AKTUBALIMM UMMYHHOM CHCTEMBI, ONTHYECKHE METOIbI
VOpaBJICHUS AarloNTo30M, MeETOoAbl (QOTOXMMHUYECKOH, (OoTOTepMaIbHOH M (POTOAMHAMHYECKON
TEpaIluy B OHKOJIOTUHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopetuueckas pusuka [Tekcr] : B 10 1. T. 3 : KBanTOBas Mmexanuka. HepensTuBucTckas Teopus :
yue0. mocobue /i By30B: pek. M-Bom obpazosanus P® / JI. /1. Jlanmay, E. M. JIndmwi ; mox pex. JI.
I1. [TuraeBckoro .— 6-¢ u3n., ucnp. — M. : Gusmarnurt, 2008 .— 800 c.
2. Teopernueckas ¢pusuka [Tekcr] : B 10 T. T. 1 : Mexanuka / JI. JI. Jlanaay, E. M. JIudmu ; oz
pex. JI. [TuraeBckoro - M.®@uszmariaut,2017
3. KBanToBas MexaHHWKa U KBaHTOBast XuMusl [ TekcT] : yueOHuk /i By3oB / H. @. CrenanoB .— M. :
Mup ; U3zn-so MI'Y, 2001 .— 519 c.
4. Teopus crpoenns monekyn [Texct] / B. . Munkun, b. [. Cumkun, P. M. Munses -
Pocros//].®ennkc,1997

JlononHuTeNbHAS TUTEPATypa
1. Crpoenue Mosnekyn v kBaHToBast xumusi [ Tekcr] : yue6. mocobue ains By30B / A. U. lementses, C.
O. AnamcoH ; M-Bo oOpa3zoBanust u Hayku Poc. @enepanun, Mock. puz.-texH. uH-T (TOC. YH-T .— M. :
W3n-o M®TU, 2008 .— 252 c.
2. KBanToBast xumusi. MoJeKyIibl, MOJIEKYIISIpHBIE CUCTeMBI B TBepble Tena [Teker] / B. T.
Hupenscon - M.BUHOM. JIa6. 3nanmii,2010

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOmM{ AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIUM IMOHITHUHHBIM
armaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpENeTeHHs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHO 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.






NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: B.A. Hagrouenko, n-p ¢us.-mart. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpopManrio 00 aKTyalbHBIX pe3yJbraTax UCCIeI0BaHUN
[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4arh [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTANIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUILINHBL «®DoToHNKa MOJICKYJIAPHBIX 1 HAHOPA3MCPHBIX CUCTCM» O6y‘laIOH_[PII>'IC$I
JOJIKCH:

3HATH:
[l ¢u3nyeckue cBOMCTBA BO30OYKICHHBIX COCTOSIHUM B MOJIEKYJIaX, HAHOYACTHIAX, TBEPJOM TeJIe;
]  OCHOBBI TEOPHI1 HIEMEHTAPHBIX (POTOXUMHUYECKUX H (POTOYUZNIECKUX TPOLIECCOB;
[J o ¢u3uvecKknx MpHHIUIAX (POTORNEKTpOXUMHH, (POTOKaTamu3a W MPeoOpa3OBaHUs CONHEUHOU
SHEPTHUH;
[l OCHOBHBIC IPEJCTABICHUS O MPUPOTHBIX (POTOXMMHUUECKHX Mpoleccax - HOTOXUMUU aTMOCHEpBHI,
HPUPOTHOTO (HOTOCHHTE3A U 3PEHHU;
[l mopsimku (U3MYECKUX BEIMYHMH, XapaKTEPHBIX JUIS DJIIEMEHTAPHBIX IPOLECCOB (OTOXUMHU U
¢dborodusnky.

yMeThb:
0 abCTparupoBaTbcsi OT HECYIECTBEHHOTO IIPU MOJCIMPOBAHUM DPEAIBHBIX MOJCKYJISIPHBIX
HPOLIECCOB;
[l nmenarb MpaBUIIbHBIC BBIBOJBI U3 COMOCTABIICHUS PE3YJIbTaTOB TEOPHH M DKCIICPHMEHTA;
[] MpOW3BOAUTH YHCICHHBIC OILICHKH 10 MOPSAKY BEJTHYHHBL;
[l nmenarb Ka4eCTBEHHbIC BHIBOJIBI IIPH MIEPEXO/IE K MPE/ICIIbHBIM YCIOBUSM B H3y4aeMbIX Ipo0OiIeMax;
[l addexkTuBHO HUCHOIB30BaTh HH(OPMAIIOHHBIE TEXHOJOTMH W KOMITBIOTEPHYIO TEXHHKY IS
JTOCTH)KCHHUS] HEOOXOIMMBIX TEOPETHYECKUX M IPHKIIATHBIX PE3Y/IbTaTOB.

BJIaJIeTh:
[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;
[l HaBBIKAMH CaMOCTOSTEIBHOW pabOTHI B HAyYHOI OMOIMOTEKe, Tab0opaTopuy 1 HHTEPHETE;
[l KyJnbTYpO# HOCTaHOBKU M MOJEIHPOBAaHUs (HU3MYESCKUX 3a/1a4;
[l HaBBIKAMHM TEOPETUYECKOTO aHAJIM3a pPeaJbHBIX 3a/1ad, CBS3aHHBIX CO CBOWCTBAMHU MOJICKYI,
9JIEKTPOMArHUTHOTO M3JIy4YEHHS H B3AaUMOACHCTBUS MKy HUMH.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MpOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHsATHUsl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1) VYpaBuenue lpenunrepa mns Mmonekyabl. [loBepXHOCTh MOTEHIMANBHOW SHepruu. Jnarpamma
S6noHCKOTO.

2) Omneparop MIOTHOCTH YHCTOTO COCTOSHUSI.

3) DBodronus oneparopa MIOTHOCTH.



4) Omneparop MIOTHOCTH CTATUCTHYECKOTO aHCaMOJIsI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHn: JInyBuIIs.

6) VYpaBuenue lllpeamnrepa nans mnomynpoBogHuka. Dynkius broxa, KBa3UMMITYNbC, 30HHas
CTPYKTypa.

7) DKCHUTOHBI U 3JIEKTPOH-IIBIPOYHBIE MAPHI.

8) IIpasuna orbopa ans TBeproro teina. [Ipsmbie 1 HENPSMbIE TEPEXOIBI.

9) IlonynpoBoAHUKOBBIE HAHOYACTHUIIBL. Pa3mMepHbIle KBaHTOBBIE AP (EKTHI.

10) KBaHTOBBIC TOUKH.

11) HanoTpyOKy 1 HAHOCTEP>KHU, HAHOTIPOBOJIOKH M HAHOJIHCTHI

12) [Ina3menHbie KojaeOaHUs IEKTPOHOB B MeTaiie. [Juanekrpuueckas QyHKIMA MeTaa.
13) IloBepXHOCTHBIH IIa3MOH-TIOJISIPUTOH.

14) [onsipuzyemMoCTh METAJUINYECKON HAHOYACTHUIIBI B AWAJIEKTpUKe. Pezonanc Mu.

15) Mogap! 371€KTpOMarHUTHOTO TOJIS B OJIMKHEM T10JI€ HAHOYACTHLIBI.

16) Ycunenue cBeTOBOro MoJjsl B OJIMKHEM T10JI€ METAITMYECKOH HAHOYACTHIIBI.

17) BzaumopeiicTBue ONTHYECKOTO IUMOJS C ITUTA3MOHOM. YCWICHHE IOMUHECHEeHIMU. DddexT
TUTaHTCKOTO PaMaHOBCKOTO PacCesSHHUS.

18) BuyTpeHHsis  KOHBepcus, HMHTEpKOHBepcus. KBaHTOBBI  BBIXOA  JIIOMHUHECIEHIUH,
dhocdopecrennym, HOTOXMMHIECKON pPEAKIIHH.

19) Iunonb-aunonsHbIi IEpEeHOC SHEPTUU.

20) OOMEHHBII MEXaHU3M IIEPeHOCa YHEPTUH.

21) DKCUTOHHBIM MEXaHU3M IIEPEHOCa IHEPTUH.

22) DKCUMEP U IKCHIIIIEKC.

23) pornecch GoToceHCHOUTU3aUN

24) CpoboaHas 3HEPTUs PeaKLUUU IepeHoca MEKTPOHA.

BOHpOCLI K 3K3aMCHY:

1) VYpaBuenue lllpenunrepa mns MoJekynabl. [loBepXHOCTh MOTEHIHMANLHOW SHepruu. Jmarpamma
S16noHCKOTO.

2) Omeparop IMIOTHOCTH YHUCTOTO COCTOSHHUSL.

3) DBomroIys oreparopa MmiIOTHOCTH.

4) Omneparop MIOTHOCTH CTATUCTHYECKOTO aHCaMOJIsI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHnH JInyBuILIs.

6) VYpaBuenue lllpeamnrepa nans mnomynpoBogHuka. Dynkius broxa, KBa3UMMITYNbC, 30HHas
CTPYKTYpa.

7) DKCHUTOHBI U 3JIEKTPOH-IIBIPOYHBIE MAPHI.

8) IIpasuna orbopa ans TBeproro Teina. [Ipsmbie 1 HENPSMBbIE IEPEXOIBI.

9) IlonynpoBoAHUKOBBIE HAHOYACTHUIIBL. Pa3mMepHble KBaHTOBBIE AP (EKTHI.

10) KBaHTOBBIC TOUKH.

11) HanoTpyOKy 1 HAHOCTEP>KHU, HAHOTIPOBOJIOKH M HAHOJIHCTHI

12) [Ina3menHble KojaeOaHUs IMEKTPOHOB B MeTaiie. [Juanekrpuueckas QyHKIMA MeTaa.
13) IloBepXHOCTHBIH IIa3MOH-TIOSIPUTOH.

14) [onsipuzyeMoCTh METAJUINYECKON HAHOYACTHUIIBI B AWAJIEKTpUKe. Pezonanc Mu.

15) Mogapl 371€KTpOMarHUTHOTO MOJISA B OJIMKHEM T10JI€ HAHOYACTHLIBI.

16) Ycunenue cBeTOBOro MoJjsi B OJIMKHEM T10JI€ METAITMYECKOH HAHOYACTHIIBI.

17) BzaumopeiicTBue ONTHYECKOTO IUMOJS C ITUTA3MOHOM. YCWICHHE IOMUHECHEeHIMU. DddexT
TUTaHTCKOTO PaMaHOBCKOTO PacCEsTHHUS.

18) BuyTpeHHsis  KOHBepcus, HMHTEpKOHBepcus. KBaHTOBBI  BBIXOA  JIIOMHUHECIEHIUH,
dhocdopecrenym, HOTOXMMHIECKON pPEaAKIINH.

19) Iunonb-AunonsHbIi IEpEeHOC SHEPTUU.

20) OOMEHHBII MEXaHU3M IIEPeHOCa IHEPTUH.

21) DKCUTOHHBIN MEXaHU3M IIEPEHOCa IHEPTUH.

22) DKCUMEP U HKCHIIIICKC.

23) Ipornecch GoToceHCHOUTU3aUN

24) CpoboaHas 3HEPTHUs PeaKLUUU IepeHoca MIEKTPOHA.



25) ®oroMHIYIUPOBaHHBIN MepeHoc aekTpoHa. CBOOOgHAs JHEprusi (POTOXUMHUYECKOW pPEeaKIuu
nepeHoca 3eKkTpoHa. Poinb cpensl.

26) Teopust Mapkyca. DHeprusi peopraHu3alui cpelibl. INEKTPOH-IIEKTPOHHOE B3aUMOACHUCTBHE.

27) Ilapabonuueckas 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH PEaKLKU epeHoca IEKTPOHA OT CBOOOAHOM
3Hepruu peakuu. [IpsMol 1 MHBEPCHBIN PEXUM NEPEHOCA NICKTPOHA.

28) ®oToMHIYIHMPOBAaHHBIA IEPEHOC TPOTOHA.

29) ®oTonoHM3AITHS.

30) OgrodoToHHBIE U MHOTO(OTOHHBIE TIPOIIECCHI.

31) ®otoaucconmarus. Gotonzomepusaus

32) Ilepunmkandeckre KOHIIEPTHBIE PEAKIUH.

33) doToxpoMu3M B MOJIEKYJISIPHBIX peakuuax. Konuueckoe nepeceueHue.

34) ®orononumepu3zaius, crabuau3aiys 1 GoToerpagalys MOJIUMEPOB U TUTMEHTOB
35) doToxuMHuUECcKHe peakliMi OpraHN4YeCKOro CHHTE3a.

36) ®doroxuMHUYECKHE TPOILECChl HAa TPaHUIE pasziena TBEpIOE Teio/ TBEpPIOE TeNo, TBEpIoe
Ten0/3neKTponuT. POTOMHAYLMPOBAHHOE pa3zelicHUE 3apsiia

37) TepmoarHaMHKa IPe0OPa30BaHUs COTHEYHOTO CBETA.

38) ®oToIM3 BOIHI.

39) ®oroBosbTanyeckue u HoToraJbBaHUYECKUE STUCHKH.

40) DnemeHTtapHble (POTOXUMHUUECKHE PeaKUUU B arMocdepe. 3aluTa 030HHOTO CIIOSI.
41) bakrepuanpnsiii porocuntes. PoTOCOOMPAIONINIT aHTEHHBII KOMILICKC.

42) PactutenbHbii (OTOCHHTES.

43) DnemeHTapHbIE (POTOXUMUYECKHE ITPOLECCHI 3PCHHUS.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:

IIpumep 1:
1. ®OTOXPOMHU3M B MOJICKYJISIPHBIX PEAKLIUIX.
2. Ina3mMeHHbIe KOIEOaHUS AIIEKTPOHOB B MeTaiie. Juanekrpuueckas GyHKLIUS MeTajua.

[Ipumep 2:

1. bakrepuanbublil poTocunTe3. Porocodbuparomnii aHTEHHBINA KOMILIEKC

2. VYpasuenue lllpeaunrepa ana monekynsl. [loBepXHOCTh NOTEHIMANBHOW 3Hepruu. Jlmarpamma
S16moHCKOTO

Kpurepun onennBanus

Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omm4yHO 9 0amoB -  BBICTAaBISETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO §  GasnoB - BBICTaBJSIETCA  CTYICHTY, IIOKa3aBLIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomo 7 6aJoB - BBICTABISIETCA CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuaj, IPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMmMeer IPUMEHTh I0Jlyu€HHbIE 3HAHMS Ha IIPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopomro 6 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepua, IPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.



OreHka xopouio 5 6asioB - BBICTABISICTCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajla - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3/eibl y4eOHON HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 0ama - BBICTABISICTCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBJIETBOPUTEIBHO 2 Oana - BBICTABISACTCS CTYISHTY, KOTOPBI HE 3HAeT OOJbIICH 4acTH
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

OreHKa HEyJOBIETBOPUTEIBHO | 0an - BBICTAaBIAETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mposenenunn auddepeHurpoBanHOro 3auera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Ompoc oOydaromierocst mo OuieTy He JOJDKEH IMPEBBINIATh OJHOTO AaCTPOHOMHYECKOIO
qaca.

[Ipu mpoBeaeHnN yCTHOTO 3K3aMeHa oOyuarouieMmycs npeaocTasisiercsi 1 yac Ha moarorosky. Omnpoc
o0yuaroerocs o OnieTy He JOJKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Jaca.



