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 "®otonnka MONEKyIIpHBIX 1 HAHOPa3MEPHBIX CUCTEM" MpeoyCMaTpUBAacT:
- W3y4YeHHE OCHOB COBPEMEHHOH (poToxumuu, GOTOPU3NKH, JIEKTPOHHON CIEKTPOCKOIIHH;
- OBJIaJCHHE 3HAHUSAMHU O PEAKUUOHHOW CHOCOOHOCTH BO30YKIEHHBIX COCTOSHHM MOJIEKYJ, HAHOYACTHII,
¢dorodepMeHTOB, TBEPIBIX TEI;
- BBEJICHHE B OCHOBHBIC KJIACCHI IPUPOIHBIX M HHIYCTPHUAIBHBIX (DOTOXMMUYECKUX HPOLIECCOB.
3agagamMu Kypca sIBISIFOTCS:

- npuobpereHne 0a30BBIX 3HAHWA O TpPUpPONE BO30YXKJICHHBIX COCTOSHUM B aroMax, MOJIEKylax,
HAHOYACTHUIIAX, TBEPAOM TeJie: TOIIOMICHHE M W3JIy4YeHHE CBETa aTOMaMH M MOJIEKYJIaMH; IOBEPXHOCTh
NOTEHIMAIBHOM SHEPruM; MOIVIONICHHE W HW3JIyYeHHE CBETa MOJIYNPOBOJHUKAMH, ITOJYHPOBOAHUKOBBIMU
HAHOYACTHUI[AMH; B3aMMOJICHCTBHE CBETA C METAJUIAMH U METAIUTMYECKHUMHU HaHOYACTHIIAMH, TIPECTABICHUE O
IU1a3MOHE-TIOISIPUTOHE.

- OCBOGHHE CTyICHTaMH 0a30BbIX 3HaHMH O (orodu3nyeckux mpoueccax B MOJIEKYISIPHBIX CHUCTEMax:
¢doroduznueckue mpouecchl AE3aKTHBALWM  BO30OY)XKICHHBIX COCTOSHUH; BHYTPUMOJIEKYISIPDHBIE U
MEKMOJIEKYJISIpHBIC KaHaJbl JE3aKTUBALMHU; O€3M3IydaTeNbHbIH MEePEeHOC 3HEPrHH; SKCHMEP M SKCHIIEKC;
npoueccs GOTOCCHCUOMITU3ALIH.

- OCBOGHHE CTYJICHTaMH 0a30BBIX 3HAHUH O (POTOXMMHUYECKHX MPOIeCccax: OMHO(OTOHHBIE H MHOTO(OTOHHBIC
npoueccel; (OTOMHIYLMPOBAHHBI MEPEHOC JJIEKTPOHA; (OTOMHAYLMPOBAHHBIA IEPEHOC MPOTOHA;
¢doronucconmanys; QporonmoHmsanys; (poromsoMepHszanusd; TMEPUIUKINYCCKAE KOHIIEPTHBIC PEaKIHH;
¢doromonmumepuzanus; crabuwimzanus U (QoTomerpaganusi MOJIMMEPOB W IMUTMEHTOB; (oTOXUMHUYECKHE
peaKInu OPraHuvIeCcKOro CHHTE3a;

- NpUOOpETeHNE OCHOBHBIX MPEACTAaBICHUA O  (DOTODIEKTPOXUMHM  IOJNYNIPOBOAHUKOB H
MOJTYIPOBOJHUKOBBIX HAaHOUACTHUII, (OTOKAaTaNIN3Ee U MPeoOpa30BaHUM COHEYHOM 3HEpruu: (poToxuMuueckne
mpoleccsl Ha  TpaHUIEe  pas3lena  TBEpPHOEe  Telo/TBEpHOEe  Tello, TBEPAOE  TeJIO/3JIEKTPOJIUT;
(GOTOMHIyLIMPOBAHHOE pa3ZelieHne 3apsAaa; TepMOAMHAMUKA MpeoOpa3oBaHMs COJIHEYHOIO CBETa; (OTONIN3
BOJIBL; (DOTOBOJIBTAMYECKHE U (POTOTAIbBAHUUECKUE STUCHKH.

- mpuoOpereHue 0a30BBIX 3HAHMK O MPHUPOIHBIX (POTOXMMHYECKHX Iporeccax: (poToxumus armochepsr,
MPHUPOAHBII POTOCHHTES.

ITo pe3ynbraramMm OCBOEHHS AUCIIUIIOMHBI CTYAEHT JOJDKEH:
3HaTh:
¢dusnueckue cBONCTBA BO30OYKICHHBIX COCTOSHUN B MOJICKYJIaX, HAHOYACTHULAX, TBEPIOM Telle;
OCHOBBI TEOPHH AIEMEHTAPHBIX POTOXUMHUUECKHUX B (POTOPUINIECKHIX TPOIIECCOB;
0 pu3rueckux npuHIKNAX (OTOIIEKTPOXUMHHU, POTOKATAIN3A U PEOOPa3OBaHMS COTHEUHON SHEPTHUH;

OCHOBHBIE IIPEACTABICHUA O NPHPOAHBIX (OTOXMMHYECKHX IMpoleccax - (poroxuMum armocgepsl,
MPUPOAHOTO (POTOCUHTE3A U 3PEHUU;

MOPSIIKY (PH3UIECKUX BEIIMYNH, XapaKTEPHBIX JJIS DJIEMEHTAPHBIX MPOIECCOB (poTOXUMUY U (HOTODHUZUKH.
Vmern:

a0CTparupoBaThbCsi OT HECYIIIECTBEHHOTO MTPU MOACIUPOBAHNN PEATBHBIX MOJICKYJISIPHBIX TPOIIECCOB;

JleaTh MPaBUIIBHBIE BRIBOBI U3 COTIOCTABIICHUS PE3YJIETATOB TEOPUHU U IKCIICPUMEHTA;

MTPOU3BOJUTH YNCICHHBIE OIICHKH 110 TIOPSAIKY BEIIMIUHBL;

JlenaTh Ka4eCTBeHHBIE BBIBOBI IIPH MTEPEXOJE K MPEACIIEHEIM YCIOBHIM B H3y4aeMbIX pobIeMax;

3¢ PEKTUBHO HCIIONB30BaTh HHG)OPMAIMOHHBIE TEXHOJIOTHH U KOMITBIOTEPHYIO TEXHUKY AJISI JOCTHKCHUS
HEOOXOAMMBIX TEOPETUUECKUX U MIPUKIIaTHBIX PE3yIbTaTOB.

Bnagers:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HABBIKAMU CaMOCTOSITEIBHON paboThl B HAYYHOH OMONIHOTEKe, 1aO0paTOPUH U MHTEPHETE;
KyJIbTYpOi IOCTAaHOBKHU U MOJIEINPOBAaHUS (PU3NYIECKUX 3a1ad;

HaBbIKaMH TCOPCTUYCCKOI'0 aHajiM3a peajibHbIX 3a/ad, CBA3aHHBIX CO CBOMCTBaMH MOJICKYII,
OJICKTPOMArHuTHOTO U3JIYUCHUA U B3aHMO,E[eI>'ICTBH$I MCKIY HUMHU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOLIUX pa3aciiax:
1. B3aI/IMO,Z[eI>'ICTBHe CBCTa C MCTAJUIAaMU W MCTAJNIMYCCKUMHU HAHOYACTHULIAMU, IMPCACTABICHUC O
IJIa3MOHC-TIOJIAPUTOHE

2.  BsaumoneiicTBue cBeTa C MeTallaMM M METAUIMYECKUMH HAHOYACTHLIAMH, IPEICTaBIEHUE O
1a3MoHe-ossspuToHe 11

3. BHYTpI/IMOJIeKy.HHpHaﬂ 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;

. OBIIQJICHWE 3HAHUSAMU O PEAKIMOHHOW CHOCOOHOCTH BO30YXKICHHBIX COCTOSHHMA MOJCKYI,
HaHOYaCTHII, PoTOPEepMEHTOB, TBEPIBIX TEIT,

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

33]13‘[]([ JAUCHUIIINHBI

* mnpuoOpereHne 0a30BBIX 3HAHUM O NPUPOIE BO30YKICHHBIX COCTOSHHM B aTOMax, MOJEKyJax,
HAHOYaCTHUIIaX, TBEPAOM TeJle: NMONIOIIEHHE U U3IyUYeHHE CBETa aTOMaMH M MOJIEKYJIaMU; IOBEPXHOCTh
MIOTEHIMAJIBHOM ~ JHEpruu; MODIOIMIEHWE W M3IY4YEHHE  CBETa  IOJYIPOBOJHUKAMH,
[IOJIyIIPOBOJHUKOBBIMU HAHOYACTHILIAMH; B3aUMOAEHCTBUE CBETAa C METallIJaMM U METaJUIMYECKUMHU
HaHOYACTHUIAMH, ITPEACTABIECHUE O IUIA3MOHE-TIOJISPUTOHE.

* OCBOCHHUE CTYICHTaMH 0a30BbIX 3HAHUI 0 POTOPHU3MIECKHX MPOIECCaX B MOJCKYJSPHBIX CUCTEMAX:
¢doTodusnuecKre MPOUECcChl JI€3aKTUBALUKM BO30Y)XKICHHBIX COCTOSHHW; BHYTPUMOJCKYJISIPHBIE W
MEKMOJICKYJISIPHBIC KaHAIIBl JI€3aKTUBALMHU; OC3U3IIydaTeIbHBIA TEPEHOC JHEPTUH; JKCUMEpP H
IKCHUILIEKC; MPOLECChl (POTOCCHCUOMITU3AIUH.

. OCBOCHHUE CTy/leHTaMH 0a30BbIX 3HAHUH O (QOTOXMMHUYECKHX TIpoIeccax: OJHOPOTOHHBIE U
MHOTO()OTOHHBIE TIPOLECCHI; (DOTOMHAYIIMPOBAHHBIA TIEPEHOC OJIEKTPOHA; (POTOMHAYIIMPOBAHHBIN
HEepPeHOC MpOTOHA; (oToaucconmanys; (HoToMoHM3aMs; (GoTOM3oMepH3alysl; MePUIUKINYECKHEe
KOHIICPTHBIE peakiuy; (QoromomuMepusanus; cradumu3amus ©u (QOTomerpajanus IOJMMEPOB U
IUTMEHTOB; (POTOXMMHYECKUE PEAKI[H OPIraHHYECKOTO CHHTE3a;

. NpHOOPETEHUE OCHOBHBIX IPEACTABICHHH O (DOTORICKTPOXMMHH IIOJYIPOBOJAHUKOB U
MOJYIPOBOJHUKOBBIX ~HAaHOYACTHL, (HOTOKAaTamM3e W MPEeoOpa3oBaHUU COJHEYHOW ODHEPTHH:
(doToXMMHYECKHE TIPOIECChl Ha TpaHUIe pasiena TBEpAOe Telo/ TBEpIOE TeJo, TBEpAOe
TEJIO/ANEKTPONHUT; (OTOMHIYNMPOBAHHOE pa3leiCHUE 3apsjia; TEePMOJMHAMHKA MpeoOpa3oBaHUs
COJJHEYHOTO CBETa; POTONH3 BOJIbI;, (POTOBOIBTANUECKHE U (POTOTAIbBAHNYECKHE TUCHKH.

. npuobpereHrne 0a30BBIX 3HAHWUH O MNPHUPOAHBIX (OTOXMMHYECKUX TIporeccax: (QOTOXUMUs
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

[IK-1.1 CnocobGeH HaxomuTh, aHAIM3UPOBATh M 0000IATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcClIeI0BaHUN

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrniocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUUecKue MOJCTH JUIS  ONHCAaHUS — H3y4aeMbIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH




aHAIM3MPOBATH HAyYHBIC MPOOIEMBL, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue H (W)

HOBBIC HAYTHBIC PE3YJIbTAThI 9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHNN K KOHKPETHON
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

¢dusruecKkue CBONCTBA BO3OYKICHHBIX COCTOSHHI B MOJICKYJIaX, HAHOYACTHIAX, TBEPIOM TElIE;
OCHOBBI TEOPHH AIIEMEHTAPHBIX (POTOXUMHUYECKHUX B (POTOPUINIECKHIX TPOIIECCOB;
0 (u3myeckux NMpUHIUNAX (POTOIIEKTPOXUMHHU, (OTOKaTaIM3a U MPeoOpa3OBaHHS COTHEUHOU
SHEPIHH;
OCHOBHBIC TPEJICTABICHUS O MPUPOIAHBIX (DOTOXMMHUYECKUX MPOIECccax - (POTOXUMHH aTMOC(EPHI,
HOPUPOAHOTO (POTOCHHTE3A U 3PCHUH;
MOPSIIKA (PU3MYECKUX BEIMYHMH, XapPaKTEPHBIX Ul DJIEMEHTapHBIX IMPOIECCOB (HOTOXUMHUH M
dboroduzuky.
YMETb:

abCTparupoBarbCsi OT HECYIIECTBEHHOTO IIPH MOJCIMPOBAHHH PEAJbHBIX MOJICKYIISIPHBIX
HPOLIECCOB;
JIeNaTh MPaBHIIbHBIC BBIBOBI H3 COMOCTABICHUS PE3YJIbTATOB TEOPHU H IKCIICPUMEHTA;
NPOU3BOAUTH YNUCIICHHBIE OLICHKH 10 MOPSKY BEJINYNHBI,
JieNaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH NIEPEXOJIE K MPEICTbHBIM YCIOBUAM B U3y4aeMbIX PoOIeMax;
3ddexTrBHO HCHONB30BaTh MH(OPMAIMOHHBIC TEXHOJIOIMH M KOMIIBIOTEPHYIO TEXHUKY IS
TOCTIKCHUST HEOOXOIUMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTATOB.
BIIAJICTh!
HaBBIKAMH OCBOCHUS OOJIBIIOr0 00beMa HH(OPMAITIH;
HABBIKAMU CaMOCTOSITEIBHON paboThl B HAYYHOH OMONIHOTEKe, 1aO0paTOPHK U MHTEPHETE;
KyJIBTYpOi IOCTAaHOBKH M MOJICIIMPOBAaHUS (PU3MYECCKHX 33124,
HaBBIKAMH TEOPETUYECKOTO aHaJIM3a PeaJbHBbIX 3a/1a4, CBSI3aHHBIX CO CBOWCTBAMU MOJIEKYI,
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 TEOpUH CTPOCHHUSI BELIECTBA.
1 VYpasuenue lllpegunrepa. 8 15
[ToBepXHOCTH MOTEHIUAIBHOM SHEPTUU

Bsaumonericteue KBAHTOBaHHOTO

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

3 dotopusndyeckue U POTOXUMHUUECKHE ] 15
IIPOLIECCHI
XHUMHUYECKHE peakiuu B
KOHJCHCUPOBaHHOU dasze.

4 BzaumoneiictBue c OKpYyXaroriei 6 15
Cpenoil. XumHueckast ¢uznka
coJIbBaTalLUH

5 Xumudeckas — (u3nka ~ HAHOYACTHIL 10 25

OnemenTsl coBpeMeHHOM HanodoToHNKN




[Ipeobpa3zoBaHre CONHEYHOW SHEPTHH B
UIEKTPUYECKYIO, XUMUYECKYIO

10 25

Xumuueckass (Qu3MKa B MEAULIUHE H
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, MoJIeKya, KpUCTAIII - KBAHTOBO-MEXaHUYECKOE ONTMCAHUE, TAMUIIBTOHUAH W YPOBHU SHEPIHH.
VYpaBuenue lpenunrepa a1 aroma, MOJIEKYJIbL, KPUCTAJUIA.

VYpasuenue lllpenunrepa i CUCTEMBI IEKTPOHOB U sIIEp - TEOPETHUUECKas OCHOBA Ul OINMCAHUS
XUMHUYECKON PEaKIUH.

Anunabatnyeckoe — MPUONMIDKEHWE, TOTCHLIHUANBHBIE IMOBEPXHOCTH  MOJEKYJSPHBIX  CHCTEM,
HeajnadaTuiecKue MepexoIbl.

Anunabarnyeckoe mpuOnmkeHue - Quzmueckoe oO0OCHOBaHME. Aamabarnieckoe MPUOMMKEHUE -
MareMarnyeckas popmynauposka. [1I19

2. B3aumoneiicTBHe KBAaHTOBAaHHOIO JJIEKTPOMATHUTHOTO TOJS C MOJIEKYJIOW. DJIEMEHTHI TEOPHH
BPEMEHHOM 3BOJIIOLIMY KBAHTOBOM CUCTEMBI

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

[ornomenne, w3nydeHwe, Oe3WTydaTeNbHBIC IEPEXOAbl B aroMe, MOJIEKyle, TBEpPJOM Tele.
KBaHTOBBII BEIXOI.

JMMONBbHBIM MOMEHT U ONITHYECKUHN JUITOIbHBIA MOMEHT.

Tounsle mpaBuima oTOOpa I HMHIYLHPYEMbIX CBETOM BHYTPHUMOJICKYJISPHBIX II€PEXOIOB B
IBYXaTOMHOM Mouiekyie. llpuOmkeHHble mpaBuia oTOOpa UIsi WHAYLUPYEMBIX 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 xuMuyeckas JUHAMHAKAa — O3BOJIONMS HECTAIlMOHAPHBIX KBAHTOBBIX COCTOSIHUN
MOJIEKYII.

3. ®ortodpusndeckue u HOTOXMMHUECKUE TPOIICCCHI

Oo6mue mpeacTaBaeHst 0 POTOXUMUIECKUX U POTOPUZNIESCKUX TpoIleccax.

KBaHTOBBII BBIXOI, H3IIy4aTeIbHbIC U Oe3U3ITydaTesIbHbIe BHYTPHMOJICKYIISIPHBIC IEPEXOIbI.
doroxuMUYeCKUEe peakIuH - IEepeHoca OJJEeKTpoHa, (oroaucconuanuy, (HOTOMOIMMEPU3AIIH,
¢doromzomepuzanui, (GOTOXPOMHU3M, (QOTOXUMHUS METAIUIOKOMIUIEKCOB, OOpa3oBaHHWE U pacmaj
HKCHMEPOB U IKCHUILJICKCOB.

OOmue mpeacTaBIeHHsT O MOJICIBHBIX HMOBEPXHOCTAX MOTCHIUAIBHON YHEPTUH (HPOTOXUMHYECKOTO
aKra.




dotononnzanys - MHOTO(OTOHHAS MOHU3AIMA U TyHHEIbHAs MOHM3AIM B CHJIBHOM IIOJIE Jiazepa
(anemenTs! Teopun Kenppima).

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

oOMeHHbIH JlekcTepa, SKCUTOHHBIM MEXaHU3M NepeHoca. DKCUTOHHbBIE COCTOSIHUS B MOJICKYJISPHBIX
arperarax, MOJICKYJSIDHBIX KpHcTajulax u (oTocucTemax mnpuponHoro ¢orocunreza. Onucanvue B
paMKax TEOpUU BPEMEHHOMU HBOJIFOLIUY KBAHTOBOUM CHCTEMBI.

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

4. XuMHYecKue peakiud B KOHJICHCHUPOBAHHOH (aze. B3aumoneiicTBue ¢ OKpyKarolei cpemoi.
Xumuueckas (hrU3MKa COIbBATALIIH

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

Jlunons B anekTpudeckom mone. Dddekt HlTapka.

[IpencraBnenuss o teopum Jlopentma, J[lebas, Omnsarepa, Jlunmepr-Mararu. CoBpeMeHHBIC
KOHTHHYaJIbHBIE MOJIENIN COJIbBATAIUH.

JluHaMuKa conbBaTaly BO30YKICHHBIX COCTOSHUH. J[MHAMUYECKHIA CTOKCOB CJIBUT.

DneMeHTapHbIC TIPE/CTABICHHS O CIIEIU(PUUECKON COTbBATAIIH.

CIeKTpOCKOIUsT MEKMOJICKYIISIPHBIX B3anMoJieiicTBU. MUKpocKonuieckas: Teopusi Jeha3npoBaHusl
- croxactuueckas teopust Ky6o, monens bpoyHoBckoro ocumnisitopa.

JlazepHas CHEKTPOCKONHUS B MCCIEAOBAHHWM B3aUMOJCHCTBUSA MOJIEKYNBI-30HA C OKpYyXKaroIleu
MOJIEKYJISIPHOM Cpenoil.

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

OOmme  mpejacTaBieHUss O  KOJUIOMJAX -  [OBEPXHOCTHBIM  3apsii, JBOWHOW  CIIOH,
JNEKTPOKHHETHYECKHe  CBoiicTBa  HaHowacTHl.  CraOwibHOCTh — KOiowaoB.  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.

[ToynpoBOTHUKOBBIE HAHOYACTHUIIBI - KBAHTOBBIC TOYKH, CIIEKTPaJbHBIC CBOICTBA W pa3MEpHBIC
3¢ deKkThl. DKCHTOHBI B KpHUCTalUle TBEpAOro Tena. bopoBckmii pamauyc sSkcuToHa. Oddekr
KBaHTOBOTO orpannyenus (Quantum confinement).

Meramuinueckue HaHOYACTHUIBI, IIA3MOHHBIM PE30HAHC M JJIEMEHTHl HaHOIUIa3MOHUWKH. [loHsThe
noisgpoHa. [loHsTHe 00BEMHOro IUIa3MOHA, ITOBEPXHOCTHOTO IUIa3MOHA W JIOKAJIH30BAHHOTO
1a3MoHa-nossiputona. [Inazmonnsii pezonanc (ycnopue @pénuxa Frohlich).

Penmakcanus nazmMoHa. @eMTOCEKYHIHAsL CIIEKTPOCKOIIHSL.

Moi0oBBIli COCTaB AIIEKTPOMArHUTHOTO TOJISI B ONV>KHEM Tosie HaHodacTHibl. [loHaTHe ONnXKHETo 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 mpencraBiaeHuss 00 OJIEKTPUYECKUX CBOWCTBa HaHowactull. [lpeacraBieHus 00
3NIEKTPOIIPOBOANMOCTH HAHOTPYOOK M HaHOMao4eK. [I[poBOMMOCTE HAHOKOMITIO3HUTOB.



MarnuTHble cBolicTBa HaHoYacTHIl. PazmepHbie addexTsl. CyneprnapaMarHeTHKH.

AHanuTHuecKne W OHMOaHATUTHYCCKHE INPUMCHCHHS HaHOYaCTHLI. XI/IMI/I‘-ICCKI/IC, OHOJIOTHYECKHE
CCHCOPKBI C UCTIOJIb30BAHUCM HAHOYACTHII.

6. IlpeoOpa3oBaHue COTHEUYHON YHEPTUHU B IEKTPUUECKYIO, XUMUUECKYIO

TepmonrHamuKa npeoOpa3oBaHUs COTHEYHON SHEPTUH.

TepmonnexkTpuueckoe npeoOpa3oBaHue.

dotoanexTpuyeckoe npeodpazoBanue. PoTorpPeKT B MOTYNPOBOTHUKAX.

MHoroskcutoHHbIe BO30YxaeHUS U Oe Mporecchl B HAHOYACTHLAX IMOTYHPOBOIHHUKA: MOXHO JIU
MOBBICUTH K.IL.JA. TPeoOpa3oBaHUsl SJHEPTUHU CBETA B DIEKTPUUYECTBO (XMMHUYECKOE TOIUIMBO) 33 CUET
KBaHTOBBIX 3P PEKTOB B HAHOPA3MEPHBIX CHCTEMax?

[Ipeobpa3oBaHue 3HEPTUM CBETa B XUMHUYECKOE TOIUIMBO, (OTOAIEKTpOonn3 Boabl. DoropazneneHue
3apsiI0B B MOJIEKYJISIPHBIX CHCTEMax U B IIOJIyNpPoBofHUKaX. DoToKaTamIuTHUECKOE Pa3IokKEHUE BOABL
Ha KUCIIOPOJ U BOIOPO/.

dortoreHepanuss Toka. @DOTOBOJBTANYECKUE COJIHEYHBIE SYEHMKH M3 ME30MOPUCTBIX IUIEHOK
MOJYTIPOBOJHUKOBBIX HAHOYACTHI] CEHCHOMIM3UPOBAHHBIC KPACHTEISIMH, COJHEYHBIC SYCHKH C
UCIIO0JIb30BaHUEM KBAHTOBBIX TOUYEK, COJTHEUHBIE SIYEHKN HAa OCHOBE IIOJMMEPOB.
DOoTOOHOKATATUTHUECKHE CHCTEMBI AJIs1 Pa3fIOAKEHUsI BOJBI HA BOIOPpoa U Kuciaopoa. CoBpeMeHHbIE
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

Onrtudeckne METO/bl BU3yalH3alul OMOTKAaHU (KJIETKa, TKaHb, OPraHU3M), Jla3epHasi JHAarHOCTHKA,
Ja3epHas XUPyprus TKaHeH 1 KIETOK.

COBpeMeHHBIC MapKEPbI IJIA OINTUYECKOM MUKPOCKOIIMKU HAa OCHOBE NMUTMCHTOB, KBAHTOBLIX TOYCK,
JJIOMHMHCCICHTHBIX HAHOYAaCTHI, IINITA3MOHHBIX HAHOYACTHI], IBETHBIX JTIOMHMHCCIICHTHBIX OCJIKOB.

CoBpeMeHHBIC METOIBI HETMHEWHOMN 1 KOTePEHTHON ONTHYECKON MUKPOCKOTIHH.

Mukpockonus cyOauGppaKIMOHHOTO pa3penieHUs] — MUKPOCKOMYS ONMKHETO TOJNs W HEeIWHEWHAS
ONTUYECKast MUKPOCKOTIHS.

OnTuueckass MUKPOCKOMHS OIWHOYHBIX MOJEKYNT. MHKPOCKONHUS C HCIOIh30BAaHHEM ONTHUYECKUX
30H/I0B U MIPUHLHUIIOB TUIIONb-IUNONIBHOTO nepenoca sueprun FRET.

HccnenoBanust fTMHAMUYECKHX TIPOIECCOB B OMO0OBEKTAX PA3TUIHON TIPUPOIBI.

XuMUKO-pU3NIEeCcKre METOAbl OMO(DOTOHMKH B ONpEACICHHH COCTaBa W TPOCTPAHCTBEHHOTO
pacripeneneHuss OHOOPraHMYECKMX KOMIIOHEHT | JIOKQJIM3AllMU IaToJIOTHH B OMOOOBEKTax
pasTUYHON IPUPOHI (KIETKa, TKaHb, OPTAaHU3M U T.I1.),

Hanpasnennass gocraBka JEeKapcTB, XUMHUKO-(QU3NUYECKHE METOAbl MAaHUITYJIUPOBAHHS OCTaBKON
JICKapCTBEHHBIX IPENapaToB K MECTY JIOKAJU3aLUK [ATOJIOTUil, Ja3epHas U ONTUYECKas Tepars,
MeTOBI Ie3UH(EKINH aHTUOMOTHK PE3UCTCHTHBIX 0AKTEPUH 1 MUKPOOPTaHU3MOB.

CoBpeMeHHbIE XUMUKO-(PHU3UYECKHE METOIbl AKTUBALIMM UMMYHHOI CHCTEMBI, ONTUYECKHE METObI
YOpaBJICHUS AaronTo30M, METOnbl (poToxumMHuueckoid, ¢GororepManbHOM M (HOTOAMHAMUYECKON
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)

CryaeHT, W3ydalImui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTUHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate m3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIUHBL,
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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTIEIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTYIEHTOB B BHJE PEIICHHS 33a7ad 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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAyYHBIC MPOOIEMBL, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue H (W)

HOBBIC HAYTHBIC PE3YJIbTAThI 9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHUN K KOHKPETHON
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILJIMHBI «®DoToHMKA MOJICKYJISIDHBIX 1 HAHOPA3MCPHBIX CUCTCM» O6y‘laIOH_[PII>'IC$I
JOJIKCH:

3HATH:
(bu3nveckue cBOicTBa BO30OYK/ICHHBIX COCTOSIHII B MOJIEKYJIaX, HAHOYACTHIIAX, TBEPJOM TeJIe;
OCHOBBI TEOPHIA JIECMEHTAPHBIX (POTOXUMUIECKHX U (POTOPHU3MYECKHUX TIPOIIECCOB;
0 (PU3MYeCKNX MPUHIUNAX (HOTOIIEKTPOXUMHH, (HOTOKAaTaan3a M MpeoOpa3oBaHUs COIHEYHOM
SHEPTHUH;
OCHOBHBIE TIPEJICTABICHUS O MPUPOIHBIX (POTOXMMHUYECKHX Ipolieccax - (OTOXUMHUH aTMOChEpBI,
HPUPOTHOTO (HOTOCHHTE3A U 3PEHHU;
HOPSAAKA (PU3NYECKUX BEJIMYMH, XapaKTEPHBIX MU 3JIEMEHTApHBIX MPOLECCOB (OTOXMMHH H
¢dborodusnky.
yMeThb:
abCcTparupoBaTbCsi OT HECYLICCTBEHHOIO IIPH MOJCIMPOBAHUU PEATBbHBIX MOJICKYISPHBIX
HPOLIECCOB;
Jie1aTh IPaBHIIbHBIC BBIBOJIBI U3 COIIOCTABIICHUS PE3YJIbTaTOB TEOPUH U SKCIICPUMEHTA;
MPOU3BOIUTH YHCIICHHBIE OIIEHKH I10 MOPS/IKY BETMYHHBL;
JieIaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MIEPEXOIE K MPEACIBHBIM YCIOBUSAM B H3y4aeMbIX IIpoOiIeMax;
3 (EKTUBHO HUCIOIB30BaTh HH(MOPMAIOHHBIE TEXHOJIOTUU M KOMITBIOTEPHYIO TEXHHKY IS
JTOCTH)KCHHUS] HEOOXOIMMBIX TEOPETHYECKUX M IPHKIIATHBIX PE3Y/IbTaTOB.
BJIaJIeTh:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CAMOCTOSTEIIEHON paboThl B HAYYHOH OHOIMOTEKE, 1a00paTOpuu U HHTEPHETE;
KYJIBTYPO# IOCTAHOBKU M MOJCIMPOBAaHUs (HU3HMYESCKUX 3a/1a4;
HaBBIKAMH TEOPETHYECKOTO aHalM3a peasibHBIX 3ajad, CBSI3aHHBIX CO CBOMCTBAMH MOJICKYI,
9JIEKTPOMArHUTHOTO M3JIy4YEHHS H B3AaUMOACHCTBUS MKy HUMH.

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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHsATHUsl.

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

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1) VYpaBuenue Ulpenunrepa ansi mojekyisl. [loBepXHOCTh MOTEHIMaIbHOW »Hepruu. [uarpamma
S6noHCKOTO.

2) Omneparop IJIOTHOCTH YUCTOTO COCTOSTHUSI.
3) DBodronus oneparopa MIOTHOCTH.




4) Omneparop MIOTHOCTH CTATUCTHYECKOTO aHCaMOJIsI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHn: JInyBuIIs.

6) VYpaBuenue Ilpenunrepa s nomynpoBoanuka. Dynkuua broxa, KBasuuMMynbc, 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) BuyTpenHsis  KOHBepCcHS, HHTEpKOHBepcHs. KBaHTOBBIII  BBIXOX  JIIOMHHECIICHIIHH,
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 llpenunrepa mns monekyisl. [loBepXHOCTh MOTEHIMATBHOW H»Hepruu. [luarpamma
S16noHCKOTO.

2) Omeparop IMIOTHOCTH YHUCTOTO COCTOSHHUSL.

3) DBomroIys oreparopa MmiIOTHOCTH.

4) Omneparop MIOTHOCTH CTATUCTHYECKOTO aHCaMOJIsI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHnH JInyBuILIs.

6) VYpaBuenue Ilpenunrepa s nomynpoBoanuka. Dynkuua broxa, KBasuuMMynbc, 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) BuyTpenHsis  KOHBepCHS, HHTEpKOHBepcHs. KBaHTOBBIII  BBIXOX  JIIOMHHECIICHIIHH,
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) ®oroMHAYIUPOBAHHBIM TepeHoc 3nekTpoHa. CBoOomHas dHeprus (OTOXMMUYECKON peakIiu
nepeHoca 3eKkTpoHa. Poinb cpensl.
26) Teopust Mapkyca. DHeprusi peopraHu3alui cpelibl. INEKTPOH-IIEKTPOHHOE B3aUMOACHUCTBHE.

27) IlapaGonuueckas 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH PEaKIUH MEPEHOCa IEKTPOHA OT CBOOOTHON
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) ®doToxMMHUYECKHE IMPOIECChl Ha TpaHUIle pas3liena TBEpAOoe Teno/ TBEpAOE TeNo, TBEpAOe
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 Illpeaunrepa ama Monekyisl. [IoBepXHOCTh MOTEHIMANBbHONW >Hepruu. Jlmarpamma
S16moHCKOTO

Kpurepun onennBanus
Onenka ommuyHo 10 OamoB - BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTABISETCS  CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO §  GasnoB - BBICTaBJSIETCA  CTYICHTY, IIOKa3aBLIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHall, TPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopomio 6 6aj0B - BEICTABISETCS CTYAEHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U TI0
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.



OreHka xopomio 5 6anoB - BBICTABISETCS CTYICHTY, €CJIH OH B OCHOBHOM 3HA€T Marepuall, rpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPHUTENBbHO 4 0ana - BBICTABIACTCS CTYAEHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka YIOBJIETBOPUTENBHO 3 0ana - BBICTABIACTCS CTYAEHTY, IMOKa3aBHIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBJIETBOPHUTENBHO 2 0alia - BBICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJbIIeH 4acTH
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHKa HEyHIOBJIETBOPUTEIbHO | Oain - BBICTABISAETCS CTYAEHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBenenun auddepenurpoBaHHoro 3adera obOydarouiemycs: npepoctasisiercss 30 MHHYT Ha
noarotoBky. Ompoc oOyuaromerocs 1mo OWJIeTy He JOJDKEH HPEBBIIIaTh OJHOTO aCTPOHOMUYECKOTO
qaca.

[Ipu mpoBeaeHMHU YCTHOTO 3K3aMeHa o0yvaromeMycs MpegocTasisiercss 1 yac Ha moaroroBky. Ompoc
o0yuaroerocs o OnieTy He JOJKEH MPEBbIIIATh OHOTO ACTPOHOMUYECKOT0 Jaca.



