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BBenenue

Hacrosimass nporpamMma OCHOBaHAa Ha  CIEAYIOIMX — IUCLHUIUIMHAX:
3JIeKTPOMArHMTHOM TEOPHH CBETa, FEOMETPUIECKOH ONTHKE, (bU3UYECKOii ONTHKE,
B3aUMOJIEHCTBHYM CBETa C BEIIECTBOM, OITHKE Ja3epOB, NMPUKIAIHOM OINTHKE,
CIIEKTPOCKOIIMH, CTATHCTUYECKON ¥ KBAHTOBOH OTTHUKE.

[Iporpamma pa3paboTaHa 3KCIIEPTHBIM COBETOM IO ¢busuke Bricen
aTTeCTALMOHHOW KOMHCCHH IpU Yyd4acTHHM MOCKOBCKOrO ToOCYAapCTBEHHOTO
yHuBepcutera M. M. B. JlomMoHocoBa M QDHU3MYECKOTO MHCTHTYTa HM. [LH.

Jle6eneBa PAH.

1. DlekTpOMarHUTHasi TEOPHs CBeTa

Vpasrenus Maxkcsemna. Bekrop Ymosa-Tloiitiara. BolHOBOE ypaBHEHUE.
TInockue u cdeprdeckue BOJHBL IlapaGommueckoe npulmmxenne. Mombl
cBoGoHOrO npocTpaHcTBa. Pa3oBas ¥ IPyIIOBas CKOPOCTH CBETA.

Tomsipusarnus ceeta. Bexrop Jlxonca. IMapamerpsr Crokca. Cdepa Ilyanxape.
PacueTHble MeTOAB! JKoHCa 1 Mromuiepa. THIIbI TONSPU3ALMOHHBIX YCTPOHCTB.
OtpaxeHre ¥ IpEOMIEHHE CBETa Ha TPaHMIE pasjeNna H30TPOIHBIX CPel.
®opmyner  Openens.  IlonHoe  BHYTpEHHEE — OTpa)xK€HUC. KommnnekcHas
IUANEeKTpHYecKas —IpoHHIaeMocTs. OTpaxeHHe CBETa OT  IOBEPXHOCTH
IpoBOHHKA. [ TyOMHa IPOHUKHOBEHHS.

PacnpocTpaHeHHe CBeTa B aHM30TPOIHBIX M TMPOTPOIHBIX Cpeax. BonHoBBIE
TOBEPXHOCTH B KpHCTALIaX. JIydn U BOJTHOBbE HOPMAIHM. JIUTHIICOM] ®penens.
OmnTudecKkye CBOMCTBA OIHOOCHBIX ¥ JBYOCHBIX KpUCTALIOB. J[BOWHOE
nydenpenomiaenue. Koumdeckas pedpakuus. OIEKTPOONTHYECKUE 3 dexTs
Keppa u ITokkenbca. OnTiueckas akTHBHOCTb. ekt Dapajies.

Ontuka mBwxymuxcs cped. Ombitel Ouso n MaiikenbCoHa. [TpeobpazoBaHus

Jlopenna. [TpozosbHEI 1 TIonepedHbId 3ppexTs! Jlonmnepa.
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2. 'eomeTpHyeckasi ONTHKA

ACHMIITOTHYECKOE PEIeHHe BOIHOBOTO ypaBHEHHUs. I €OMeTpOo-0NTHIECKOe
npubKeHre.  YpaBHEHHe OSHKOHaa. O6nacTh TPUMEHEHHsS  Jy4eBOTO
npubmmkenus. [Ipunnun @epma. ['OMOLEHTPHYIECKHE Ty IKH.
[MoHsTHE  ONTHYECKOro  H300paxeHus. IlapakchHanbHOEe — MPUOJIIDKEHHE.
[IpenomiieHne Ha CHEpHUIECKOM NMOBEPXHOCTH. Coepuueckue 3epkaiia U JUH3BL.
O6pa3oBaHHe KayCTUK B ONTHYECKMX CHCTeMaX. I'eoMeTpudeckue abeppauuu
TpeThero M Goyiee BBICOKMX MOPSAKOB. XpoMaTHYecKas abeppauus. THUIEI

ONTHYECKUX NPUOOPOB.
3. MuTepdepenuns u 1udpakuusi CBeTOBbIX BOJIH

VuTepepeHnys  4acTMYHO-KOTEPEHTHOro  manydeHus. KomrmekcHas
creneHpb KorepeHTHOCTH. Teopema Ban-Llurrepra - LiepHuke.
IlByxiydeBas ¥ MHoronydeBas HHTeppepeHuus. Crapurosas H  CIEKI-
uHTeppepoMeTpHsl. MHOrOCIOMHBIE TOKPBITHS.
Tludpakuus. JudpakuuonHsie uHTerpansl Kupxroda - I'iokreHca. Hudbpaxuus
Openens u Opaynrodepa. Oddexr Tansbo. Bimsanue midpakiuy  Ha
pa3pelaioNlyi0 CHIy CHCTeM, O00pasylolux H300paKeHue. JudpakuroHHas
pemetka. [Tapabonuyeckas Teopusi AUQpaKIUy; TayccoB My4OK. ABCD —metoz;
KOMIUIEKCHBIH TapameTp KpuBH3HBEL OCOOEHHOCTH NM(PAKUUU HEKOTePEHTHOTO
u3myderns. OCHOBBI BEKTOPHOH T€OPUH AU (ppaKIUy.
O6parHble 3amaud  Teopuu nu¢pakuuu. CHHTE3 ONTHYECKUX 3JIEMEHTOB.

KunodopMHas OITHKA.
4. Teopusi U3JIy4eHHsl H B3aHMO/EHCTBHS CBETOBBIX BOJIH C BelIeCTBOM

Knaccuueckas TEOpHUs B3aMMOJICHCTBUS H3JIy4YC€HUsT C  BEIIECTBOM.

Pe3oHaHCHOe TNpHONIMKeHHe. JlUCIepCHOHHBle CcooTHoweHus Kpamepca -
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Kponura. Onruyeckue HyTammu. Ontudeckuit s¢pdexr [lrapka. PoTOHHOE 3X0 H
CaMOMHIYLIMpOBaHHas Npo3padyHOCcTh. CONUTOHBL PeakcaldoHHbIE MPOLECCHI.
YpaBHEHHE I MATPHLBI IITOTHOCTH. CaMOCOriacoBaHHbIE YPaBHEHHS UL T0JI,
TIONSAPU3ALMK M Pa3HOCTH 3aceNeHHOCTeH. DPHEKT HaChIEeHNUS.

3aKoHBI TerIoBoro u3iyuenus. @opmyna [Tnanka. @oTosddexr.

KpanToBanue mois. OnepaTopsl pOXIEHHS M YHHYTOXEHHA (OTOHOB.
[aMUIBbTOHHAH KBAHTOBAHHOrO TOJs. KOMMyTalMOHHBIE COOTHOLUCHHSA [UIs
OTIepaTOPOB I10JIA.

OnHOOTOHHBIE ¥ MHOTO(QOTOHHBIE MPOLECCHL. BEpOSTHOCTH CIIOHTAHHBIX H
BBIHYXK/ICHHBIX TlepexonoB. Koaddunmentsr OlHmrelina. KsaapyrnombHbele 1
MarHUTO-IHUIONEHEIE nepexoabl. KoonepaTusHble 3GQexThl. CBEpXH3ITydYeHHE.
KorepeHTHOe 1 KOMOMHALIMOHHOE PaCCesHHUS.

HenuHeitHble BOCIPUMMYKBOCTH. PacrpocTpaHeHHe BOJH B HEJMHEHHOH cpere.
MeTon MeIUIEHHO MEHSIOLIMXCS aMIUTUTYXA. YClIOBHe CHHXpOHM3Ma. I'eHepanus
ONTHYEeCKHX TrapMOHHK. TpexBoiHOBoe B3aumozekcTBue. [lapamerpuyeckoe
npeo6pazoBande 4actoThl. CaModoKycupoBka cBeTa. BBIHYXIEHHOE U
KOMOMHALIMOHHOE paccesHue. BBIHYXIEeHHOe paccesHHe Manaenbirama-
BpunmoosHa. YeTblpexBonHOBoe B3auMmojericTeue. (OOpaiueHne BOJHOBOTIO

¢poHnTa. BemecTBo B CBEpXCHILHOM CBETOBOM IIOJIE.

5. CraTucTH4ecKasi ONTHKA

BpeMeHHass W IIPOCTPAHCTBEHHAss KOTEPEHTHOCTh CBETOBBIX IIOJIEH;
KOppeALMOHHble (YHKUMM IIepBOTO M BBICIIMX TOPsAKOB. CrekTpaibHOe
npexnctaBnenue. Teopema Bunepa-XuH4nna.

Harepdepomerpust naTeHCcHBHOCTeH. OmbIT bpayHa-Tsucca.

KBaHTOBBIE CBOMCTBA CBETOBBIX Iojeil. DOKOBCKOE, KOIEPEHTHOE M CXKaToe
COCTOSIHHE IIOJISI.

Pacnpenenenue boze-DiHTeiHa. [Tapametp BBIPOXKICHHUS oIS,

HyaCCOHOBCKaH, C}’6HyaCCOHOBCKaﬂ H cynepiyacCoOHOBCKas CTaTUCTHKA
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dhoToHOB. CBsI3b CTATUCTHK (YOTOHOB M (OTOOTCUETOB, dopmyna Mannens s
pacripenenenus poroorcueros. JpoGoBOH MIyM.

CTaTUCTUYECKHE CBOMCTBA J1a3€pHOIO M3ITyYCHHUS.

3akoHn Kupxroda W IIyMbl KBAaHTOBBIX YCHJIHMTeNed cBeTa. QDIyKTyalHOHHO-
IMCCHUITALMOHHAs TEOpEMa.

KoppensuuoHHasi CIIeKTPOCKONusL. DPPEKThl IPYNIHPOBKYM U aHTHIPYIITHPOBKHU
(GbOTOHOB.

CroHTaHHOE IapaMeTpUUecKoe paccessHMe cBeTa. bugoroHsl IlepenyTaHHbIe
cocTOsiHMS cBeTa. OnrTudeckas peatusauus KyOMTOB M MX Mpeo0pa3OBaHHUS.
Cocrosiuus Bemna. ITapanokc Dinwreiina-ITononsckoro-Posena. HepaBeHcTBa
bemna.

CraTHCTMKA YACTHYHO TIOJsSpU30BaHHOro m3MydeHus. [lomsipuzannoHHas
MaTpHLa.

PacrpocTpaHeHHe BOJH B CIy4aifHO HEOAHOpOAHOH cpene. KoppensiuroHHBIE 1
CTPYKTypHBIe GYHKLHMH aMIUTATY bl U (bazm. OnTuyeckre MOJIENU aTMOCHEPHOH
TypOyJI€HTHOCTH.

PaccesiHue cBeTa B JMCIIEPCHOM cpelle; ypaBHeHHe IepeHoca, Au(@y3unoHHOe
pUOIMKEHHE.

Paccessnue cBeTa B OMOTKaHH.
6. CnekTpocKonus

CrnekTpsl aromoB. CHCTeMaTHKa CIEKTPOB MHOTO3JIEKTPOHHBIX aTOMOB.
Tumsl cBsi3eil 3nekTpoHoB. OmpeneneHne Habopa TepMoB. VIcXomHble TEpMBI.
MynbTumieTHas cTpykrypa. IIpauna or6opa. Bsanmozerictue KOH(UTrypauuu.
CrexTphl MoJeKyl1. Annabatudeckoe mnpubimmkeHne. I'pynmel  CHMMETpHH
moitekyi. Kone6aTenbuble criekTpsl. Kitacciukamus HOpMaIbHbIX KoJeOaHHi 1o
THMaM CcHMMeTpud. BripokneHue. Pesonanc ®epmu. [Ipasunma otbopa B
KoJie0aTeNbHBIX cneKTpax NOIVIOIIEHUsT XU KOMOWHAIIMOHHOIO DPacCesHUs.

BpamaTenbHas CTPYKTypa KoneOaTeNbHBIX [OJNOC. DIEKTPOHHBIE  CIIEKTPbI
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Moitekyn. Knaccupukamus SIeKTPOHHBIX COCTOSHHH JBYXaTOMHBIX MOJICKYJL.
ITpuanun ®@panka-Konnona. THIIE! CBSI3H SIEKTPOHHOTO IBHKEHHS U BpaIlCHHS.
CriekTpocKonus TBeporo Tena. Ilepexozsl MOA ACHCTBHEM CBETa B HACAIBHOM
kpucTae. ITlornouieHne B MHYPaKpacHOH 00NacTH CIEKTpa U B3aUMOJIEHCTBHE
cBeTa C (POHOHHOM :moxcucTeMoil. Ilepexombl B OJEKTPOHHOH MOICHUCTEME.
[Torjomesye cBeTa B MeTaliax. 3anpelleHHas 30Ha U 001acTh MPO3payHOCTH B
IUONEeKTpEKaX.  OKCHTOHBl ~ Bampe-Morra  u  DpeHKeNs. ObnacTb
yHIaMEHTATBHOTO MOIVIOIIeHHs. [Iepexobl ¢ OCTOBHBIX YPOBHEH. Db bexTs!
Oxe u ®ano. DhdekTsl Ha kpasx ocroHoro mornomenus: EXAFS u XANES.
[Toustie 0 monspuToHax. CIEKTPOCKONH Je(EKTHBIX COCTOSIHUM B KpUCTaJIIaX.
ABTOJIOKAIU3AIMS SKCUTOHOB U JBIPOK B JM3JIEKTpUKaX. Bropuunbie 2 (eKTs! B
KpUCTANIAX: JIOMHUHECUEHIHs, (oTosMuCcCHs, AedeKTO00pa3oBaHHE  TMO.
JIeiCTBUEM CBETA.

JromunecueHuys. Kinaccudukamys TIOMHHECLIEHIIUH 110 IJTUTEIBHOCTH CBEYECHHS
u cmocoby ee Bo3OyxneHus. MoleKynsApHas M PeKOMOMHAUHOHHAs
momubectennus. 3akoH Crokca-Jlommerns. [lpaBuio 3epKajlbHOM CHMMETPHUU
CIIeKTpOB IMOIJIOIIEHHS] U JIOMHHECUEHUMH JIeBUIIMHA W YHHBEPCAIbHOE
cooTHolreHHe Mexay Humu CremaHoBa. 3akoH Basuiosa. TpuruieTHele
COCTOSIHHMSI MOJIEKYJI M MX POJb B Ipoleccax Aerpajaldd ¥ MHUIpallid 3HEPIUH
onekTpoHHOro  Bo3Oyxmenus.  Cxema  Tepenuna-Jlptonca.  Tymenue
(TeMmepatypHoe, KOHIIEHTPAI[IOHHOE, TIOCTOPOHHUMH BEILIECTBAMHN )
JIOMHHECLICHIIMH.  Be3pI3ydyareNbHbIl  MEPEeHOC  JHEPIHH  JJIEKTPOHHOIO
BO30YxaeHus. JIIOMHHECIIEHIINS MOJIEKYIAPHBIX KpUCTaioB. Teopust [laBblioBa.
KoomnepaTuBHbIE ITPOLECCH] B IFOMHHECLIEHIIHH.

30HHAS MOJENb JIIOMUHECIEHIIUH OUIJIEKTPUKOB. Pa3sMHOXEHHE 3JIEKTPOHHBIX
BO3OYXIeHHI B TBEpAOM Tene. TepMOBHICBEUMBAHME W HMH(QpakpacHas
crumyisius. [IpuMeHeHHe NTIOMUHECHEHTHBIX KPHUCTAUIOB B HayKe, TEXHHKE M

MEOUINHE.
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7. JKcnepUMeHTaIbHAs H NPHK/IAHAs ONTHKA

VICTOYHHKA ONTHYECKOr0 U3JIydeHHs. TemoBble, ra3opaspsaHbe ¥
nasepHble HCTOYHUKH. CHHXPOTPOHHOE H3nyYeHue. ONTHYeCKHe MaTepHabl.
XapaKTepUCTUKH MPUEMHUKOB M3IyYeHHs: CICKTpalbHas M HHTerpanbHas
YyBCTBUTEIBHOCTb, LIYMBI, HHEPLUUOHHOCTb. [IpHOOpHI ¢ 3apsAI0BOM  CBA3BIO
(T13C) - MuHEeHKH, MaTPHUIIBL.

TexHuka CcreKTpocKOmud. CBETOQUIBTPEI, NPU3MEHHble U IHQPAKIHOHHbIC
CIeKTpanbHble NpUOOpEI, uHTepdepoMeTphl. Pyphbe-CIEKTPOCKOMHL. OcHOBHBIE
XapaKTepUCTHKU MpHOOpOB: ammaparHas (QYHKIMA, pa3pelleHue, CBETOCHIIA,
pucnepcys. JlasepHas CIIEKTPOCKOIHA.

3amuch # 00paGoTka onTHYeckod HHpopMauuu. MexaHH3M 3alUCH U
BOCIPOM3BEEHUS BOJHOBBIX IIOJIEH C TMOMOILIBIO ABYMEPHBIX M TPEXMEPHBIX
ronorpamMM. Llu¢possie ronorpaMmsl. Ilepexoanbie W NepefaToHbIC GbyHKUIMH
OINITHUECKUX cCUcTeM 00paboTku uHpopMaimy. M3omianapHocts. Memone3oanne
MeTonoB Oypbe-ONTHKY LIS ONTHIECKOH QUIIbTpallii U paclO3HaBaHUs 00pa3oB.
Koppekuust 1 peKOHCTPYKLMsA u300pakeHui. MeToms! KOMITHIOTEPHOM ONTHKH.
BOJIOKOHHAs ONTHKA. THIBl BOJOKOHHBIX CBETOBOJOB. MOJBI ONTHYECKHX
BOJIOKOH. 3aTyxaHde © jucmepcus Mox. HampaBieHHBIE OTBETBUTEINH.

BoJIOKOHHBIE IUHUHU CBs13U. HennHeliHble 3 QEeKThl B ONTHYECKUX BOJIOKHAX.
8. OnTHka J1azepoB

[TpuHIMn paGoTEl nmasepa. Cxembl Hakauki. Teopus Jlomba. Ddoexrer
3aTArMBAHUS YaCTOTHI M BBIFOPaHUs IbIp. JISMOOBCKHiA POBAI.
OrnTryecKre pe3oHaTopsl. MoIbl ONTHYECKHX pe30HaTOpoB. CBOMCTBA JIa3ePHBIX
Ty4YKOB.
Tunsl 7nasepoB. TBepooTenbHble nasepel. [a3oBble Jlasepbl: JIa3epel Ha

HeﬁTpaJIBHBIX aToMax, HWOHHBIE Ja3€phbl, MOJICKYJIIPHBIE Ja3€pHI, JJa3epbl Ha
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CaMOOTPaHMYEHHBIX Iepexofax. XuMHYecKue Jasepsl. IlomynpoBORHUKOBBIE
nasepsl. JIazephl Ha LIEHTPAX OKPACKH.

PexxuMbl paboTsl J1a3epoB. HempepsIBHEIE ¥ MMITYJIbCHBIA peKUMBI. [THYKOBBIM
pexuM. Monynsaust  no6potHocTH.  CHHXpOHM3auus MOA. I'eHepanms
CBEPXKOPOTKUX UMITYJIECOB.

[IpUHIMIBI aIalTUBHONW ONTHUKM; KOPPEKIMs BOJHOBOTO (pOHTa Ja3epHBIX

ITy4KOB.
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