


2

BBenenune

Hacrosimiass mporpamMmma OCHOBaHa Ha CJEAYIOIMIMX IHUCHUIUIMHAX: 3JEKTPOMArHUTHOMN
TEOpUU CBETa, F€OMETPHUYECKON ONTHKe, (U3MYECKON OINTHUKE, B3aUMOJACWUCTBUU CBETa C
BELIECTBOM, OIITUKE JIa3epOB, MPHUKIAJHON ONTHKE, CHEKTPOCKOINHU, CTATUCTHUYECKOH H
KBaHTOBOM OIITHUKE.

[Iporpamma paspaboTaHa SKCHEPTHBIM COBETOM MO (Gu3uKe Bpiciiei aTTecTarmoHHON
KOMHUCCHUM TIpM y4dacTUU MOCKOBCKOIO TIOCYJAapCTBEHHOro YyHHBepcutera um. M. B.
JlomonocoBa u ®usnueckoro uncruryra um. I[1.H. Jlebenesa PAH.

1. DyleKTpOMarHuTHasi TEOPUS CBeTa

VpaBuenuss Makcsemna. Bekrop YMosa-Ilolintrara. BotHoBOoe ypaBHenue. [limockue n
chepuyeckue BoiHbL. Ilapabonnyeckoe mnpubimxenue. Mojsl CBOOOJHOrO MHPOCTPAHCTBA.
da30Bas U rpyIIoBas CKOPOCTH CBETA.

[Tonspuzanus cBera. Bekxtop [xonca. Ilapamerpst Crokca. Cdepa Ilyankape. Pacuernble
MeToibl J>koHca u Mroutepa. Turibl OIS pU3allMOHHBIX YCTPOMCTB.

OTtpakeHue U NpeJoMIIEHUE CBETA HAa TPaHMIIE pa3jiena U30TPOoNHbIX cpea. Popmyiisl Openens.
[TonHoe BHyTpeHHee oTpaxkeHue. KomiiekcHas quaniekTpudeckasi IpoHuaeMocts. OTpaxeHue
CBETa OT MOBEPXHOCTHU MPOBOJAHUKA. [ TyOMHA NPOHUKHOBEHHUS.

PacnipocTpanenue cBera B aHM30TPOIIHBIX M TMPOTPONHBIX cpeAax. BOIHOBBIE TOBEPXHOCTH B
Kpuctayax. Jlyun u BonHOBbIE HOpManu. Oiuncous, ®Ppenens. OnrTuyeckue CBOKCTBA
OJIHOOCHBIX U JIBYOCHBIX KpHCTauioB. JIBoiiHOoe myuenpenomienue. Konnueckas pedpakums.
Onexrpoontuyeckue 3pdextsr Keppa u Ilokkenbca. Ontuyeckas akTUBHOCTh. ekt
®dapapes.

Ontuka npBmwkymuxcs cpea. Ombeitel @u3zo u Maiikenbcona. [IpeoOpazoBanust JlopeHa.
[TpomonbHEIA U Toniepednslii 3G dexTs Jonmiepa.

2. 'eoMeTpUYecKasi ONITHKA

ACUMNTOTUYECKOE  PEIICHHE  BOJHOBOrO  ypaBHeHHs.  ['eomerpo-onTuueckoe

npuOIkeHne. YpaBHeHHe OdHkoHama. OO0nacTe MNPUMEHEHHs JIy4eBOTO IMPUOIUKECHHUS.
ITpunnun @epma. 'OMOLIEHTpUYECKHE ITYYKH.
[Tonste ontHueckoro wuzobpaxenus. [lapakcuanbHoe npubmkenue. IIperomienue Ha
chepuueckoirt moepxHocTH. Cdepuueckne 3epkasia u JmH3BL. (OO0pa3oBaHHE KayCTHK B
ONTUYECKUX cucTeMax. ['eomerpuueckue abeppaluu TPEThero U 0ojee BBICOKHX IMOPSIKOB.
Xpomaruueckas abeppanus. TUITBI ONTHYECKUX TPHOOPOB.

3. Uurepdepenuns u nudpakunsi CBETOBHIX BOJIH

WuTepdepenyss  9aCTHYHO-KOTEPEHTHOTO  W3NMy4deHHs.  KoMIuiekcHas — CTeneHb
korepeHTHOCTH. Teopema Ban-I{utrepra - [{epHuxke.
JlByxuryueBass u MHoroiydeBas wuHTepdepenuus. CaBuroBas H cCrekI-HHTEpdepoMeTpus.
MHOroCI0MHbIE TOKPBITHS.
Hudpakuus. dudpakumonnsie uHTerpansl Kupxroda - I'toiirenca. dudpaxmus Ppenens u
@paynrogepa. Opdexr Tans00. BnusHue audpakuum Ha paspellaroulylo CHIY CHUCTEM,
oOpazyromux m3obpaxenne. Jndppakunonnas pemerka. [lapabonmueckas Teopust audpaxum;
rayccoB my4ok. ABCD —meTo/; KOMIUIEKCHBIM napameTp KpuBHU3HBL. OCOOEHHOCTH AU(paKIUH
HEKOTEPEHTHOTO H3rydeHusl. OCHOBBI BEKTOPHOW TEOpHH AU(PPaKIIH.
OOpatnble 3amaun Teopud audpaxkiuu. CHHTE3 ONTHYECKUX H3ieMeHTOB. KuHodopmHas
OTITHKA.
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4. Teopml H3JIYyYCHUSA U B33PIMOI[€ﬁCTBPIﬂ CBETOBBIX BOJIH C BE€IIECTBOM

Knaccuueckass Teopus B3aMMOJCHCTBHS M3JIy4EHHs C BEIIECTBOM. Pe3oHaHCHOE
npubnmxenue. Jlucnepcuonnsie cootHomeHus Kpamepca - Kponura. OnTuueckue HyTaluu.
Ontnuecknii 3pdexr I[ltapka. DoTOHHOE 5XO0 W CAMOWHIYIMPOBAHHAS TPO3PAYHOCTD.
Conuronsl.  PenakcanmoHHBIE  IPOLECCH.  YpaBHEHHME A MAaTpULbl  IIJIOTHOCTH.
CamocoriacoBaHHbIE YpaBHEHUS JUIsS MOJIsL, TOJISPU3AIMK U PA3HOCTH 3aceleHHocTel. D ekt
HaCBILLEHUS.
3akonsbl TeroBoro u3nydenus. ®opmyna [Tnanka. @otosrddexr.

KBantoBanue mnomns. Omepartopbl pOXICHHUS U YHUUTOXKEHHS (OTOHOB. ['amMuiIbTOHMAH
KBaHTOBaHHOTO 1oJis. KoMMyTaloHHbIe COOTHOLIEHUS JIJ1s1 OIIepaTopOB MOJIS.

OnHOPOTOHHBIE U MHOTO(OTOHHBIE HPOLIECCHl. BEPOATHOCTH CHOHTAaHHBIX M BBIHYXIECHHBIX
nepexonioB. Koapdunuents! DiiHmTeiina. KBaapynonabHble 1 MarHUTO-AUIONbHBIE IEPEXOIBI.
Kooneparusnsie 3¢ dexrsr. CBepxuznyuenue. KorepeHTHOE 1 KOMOMHAIIMOHHOE PaCCEsHUSI.
Henunelinple BocnpumMuuBOocTH. PacnpocTpaneHue BOJIH B HENMHEMHOW cpexe. Meron
MEUICHHO MEHSIOIIMXCSA aMIUIMTYA. YCJIOBHE CHHXpOHM3Ma. ['eHepalys ONTHYECKUX
rapMoHHUK. TpexBoiHOBoe B3auMmoneilcTBue. llapamerpuueckoe npeoOpa3zoBaHHE YaCTOTHI.
Camo¢okycupoBka cBeTa. BbIHYXIEHHOE M KOMOMHAIIMOHHOE paccesHue. BbIHyXaeHHOe
paccessuue Mannensintama-bpumosna.  UetsipexBosiHOBOe B3ammojericteue. OOparieHue
BOJIHOBOT'O (hpoHTA. BemiecTBo B cCBEpXCUIBHOM CBETOBOM IIOJIE.

5. CtaTucTnyeckasi onTuKa

Bpemennass u mpocTpaHCTBEHHAs] KOT€PEHTHOCTb CBETOBBIX IMOJIEH; KOPPENSILIMOHHbIE
GyHKIMU MepBOro M BhICHIMX HOpsAakoB. CrnekTpaiabHOe mpeacTaBieHue. Teopema Bunepa-
XUHYMHA.

Wutepdepomerpust naTeHcuBHOCTe. OnbiT bpayHna-Tsucca.

KBaHTOBBIE CBOICTBA CBETOBBIX MoOJei. POKOBCKOE, KOTEPEHTHOE M CKATOE COCTOSHUE TOJIS.
Pacnipenenenne  boze-Oitnmreitna.  [lapamerp  Belpokjaenuss mnons. IlyaccoHoBckas,
cyOITyacCOHOBCKasi M CyNepIyacCOHOBCKasl CTaTHUCTUKA (POTOHOB. CBSI3b CTATUCTUK (DOTOHOB U
doroorcueToB, hopmya Manzaens Ais pacrpeaeneHus: GoroorcyeToB. J[poOoBoi HIyM.
CraTucTHueckue CBOICTBA JTa3epHOTO U3ITyUEHHSI.

3akon Kupxroda u mrymMbl KBaHTOBBIX ycuiHTenel cBera. DIyKTyallMOHHO-IUCCHITAIIMOHHAS
TeopeMa.

Koppemsimuonnas ciektpockonusi. 9G(GeKTsl TpyNImUPOBKH U aHTUTPYIIITUPOBKU (POTOHOB.
CrioHTaHHOE apaMeTpuueckoe paccesHue cBera. budotonsl. [lepenyTanHbie COCTOSHUS CBETA.
OnTuueckas peanm3anusi KyOutoB m ux mnpeoOpasoBanms. Cocrostaust bemma. [lapamoke
Oitnmrerina-ITononsckoro-Pozena. Hepasenctsa benna.

CraTucTHKa YaCTUYHO NOJISPU30BaHHOTO u3nyuyeHus. [lonspuzannonHas Marpuna.
PacmipocTpaneHnue BOJH B Cily4ailHO HeOJAHOpOAHOU cpene. KoppensiuoHHble U CTPYyKTypHBIE
GyHKIUY aMIuTUTy 6 U (a3bl. OnTHYecKrue Mo aTMOC(EepHOM TypOyIeHTHOCTH.

Paccesinue cBeTa B TUCHIEpCHOI cpejie; ypaBHEHHE TiepeHoca, Tuddy3noHHOe TPUOIIKEHUE.
Paccesinue cBeta B OMOTKaHH.

6. CnekTpockonust

Crnektpel aromoB. CHucTeMaTHKa CHEKTPOB MHOT'ORJIEKTPOHHBIX aTOMOB. THIBI CBsA3eH
anekTpoHoB. Ompenenenue Habopa TepmoB. VMcxomHble TepMmbl. MyJbTHILIETHAs CTPYKTYpa.
[TpaBwmiia orbopa. B3anMopeiicTBre KOH(QUTYpAITHiA.

Cnektpel Mosiekyn. Apnuabatuyeckoe mnpuOmmxkeHwe. [pynmsl CUMMETPUH  MOJEKYIL.
Konebarenbubie crniektpsl. Kimaccudukanus HOpManbHBIX KOJE€OaHHWA 1O THUIMAM CHMMETpPUH.
Bripoxnenue. Pezonanc @epmu. [IpaBuna otbopa B KoneOaTENbHBIX CIIEKTpaxX MOTJIOUICHUS U
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KOMOMHAIIMOHHOTO  paccesiHus.  BpamarenbHass — CTpyKTypa  KojeOaTeNbHBIX — IOJIOC.
DJEeKTpOHHBIE CIEKTphl MoJekyn. Kmaccudukamusi 3IeKTPOHHBIX COCTOSIHHM JBYXaTOMHBIX
MosekyJl. [Ipuanun @panka-KoHgoHa. TUIIBI CBSI3H 3JIEKTPOHHOTO JBUKEHUS U BPALLICHUS.
Cnekrpockonusi TBepAoro tena. Ilepexoapl moa AecTBUEM CBeTa B MACAIBHOM KpHUCTaJLIE.
[Tornomenne B wuH(DpakpacHOW O0OJACTH CHEKTpa M B3aHMOJICHCTBHE CBETa C (HOHOHHOM
noxcucremon. Ilepexonsl B anexkTpoHHOM noxcucreme. Ilorjomenue cBera B MeTaiax.
3anpemieHHass 30Ha ¥ 00JacTh MPO3PAYHOCTH B AMAIIEKTpUKAX. DKCUTOHBI Banbe-MoTTta u
Openkensi. O6nacth (yHAaMEHTaIbHOrO TorioieHus. [lepexoabl ¢ OCTOBHBIX YPOBHEH.
Oddexter Oxe u dPano. DPdexTsr HA Kpasx octoBHoro mnornomieHus: EXAFS u XANES.
[TonsTne o mnonspuroHax. CroekTpockonus JedEeKTHbIX COCTOSHUNA B  KpUCTaJIax.
ABTOJIOKanM3alus YKCUTOHOB U JIBIPOK B JUAJIEKTpuKax. Bropuunbie adexThl B KpucTamiax:
JIOMHUHECHEHIM, poTodMuccus, aAedekroodpa3oBaHue MO IEHCTBUEM CBETA.
Jlromunecuennus. Knaccuduxanus TrOMUHECIIEHIIMH 10 AJTUTEIILHOCTH CBEUEHHUS U CIIOCO0Y ee
BO30ykaeHus. MonekynspHas W peKoMOWHAIMOHHAs JIOMHUHecueHnusa. 3akoH Crokca-
Jlommens. IlpaBwiio 3€pKaIbHOM CHUMMETPUM CIEKTPOB MOTJIOMICHUS W JIIOMUHECUECHIUU
JleBmiMHa W yHHMBEpcaJbHOE COOTHOIIEHHE Mexay Humu CrenaHoBa. 3akoH Basuiona.
TpumnneTHsle COCTOSHUS MOJIEKYJ M HUX POJb B Ipoleccax JAerpajalyd U MHUTpalMHd 3HEPrUH
3JIeKTpOHHOro  BO30OykaeHus. Cxema Tepenuna-JIptonca. Tymenue (TemmnepaTypHOe,
KOHIEHTPAllMOHHOE, IIOCTOPOHHUMH BEIIECTBAMM) JIIOMUHECUEHIMH. be3bI3nyyaTenbHblii
MIEPEHOC PHEPTUU AIIEKTPOHHOTO BO30YKACHUS. JIFOMUHECIICHIIUS MOJICKYJISIPHBIX KPUCTAIITIOB.
Teopus [laBbrnoBa. KooneparrnsHbie TPOLECCH B TIOMUHECIICHIUH.

30HHas MOJIeNb JTIOMUHECIIEHIINHN TUAJIEKTPUKOB. Pa3MHOKEHNE 3IIEKTPOHHBIX BO30YKICHHI B
TBEpAOM Teie. TepMoBBICBeUMBaHME W  HWH(pakpacHas crumyisnus. [IpumeneHue
JIOMHHECIIEHTHBIX KPUCTAJUIOB B HAYKE, TEXHUKE U MEJIULIUHE.

7. IKcIepUMEHTAJbHAS U MPUKJIATHAS ONTUKA

HCTOYHMKHA ONTHYECKOTO M3Jy4YeHus. TeIioBble, Ta30pa3psAlHbIE U Ja3€pHbIE
UCTOYHMKU. CHHXPOTPOHHOE HU3inyyeHue. ONTHYEeCKue MaTeprabl.
XapaKTepUCTUKU MTPUEMHUKOB U3TYyUYEHHUs: CIIEKTpajbHas U MHTETpajibHasi YyBCTBUTEIHHOCTD,
ITyMBI, UHEPITMOHHOCTD. [Ipubops ¢ 3apsimoBoii cBs3bto (I13C) - muHEKkr, MaTPHUIIB.
Texnuka crnekrpockonuu. CBETOGUIBTPHI, NMPHU3MEHHBICE M IUPPAKIIMOHHBIC CHEKTPAILHBIC
npubopsl, uHTEphepoMeTpbl. Dyphe-crekTpockonus. OCHOBHBIE XapaKTEPUCTUKU MPUOOPOB:
anmapatHasi QyHKIUS, pa3pelieHne, CBETOCHIa, JUctepcus. JlazepHasi CIIEKTPOCKOTIHSL.
3amuch W 00paboTka omnTudeckoi HHPopManuu. MexaHuW3M 3allUCH U BOCIPOU3BEACHUS
BOJTHOBBIX TOJIEH C MTOMOIIBIO ABYMEPHBIX M TPEXMEPHBIX rojorpamM. [{udposeie ronorpammel.
[lepexonuble W mepenaTouHble (GYHKIUU ONTHYECKUX CHUCTEM 00paboTKu HHOpMAaIIHH.
N3ormmanapuocts. Vcmonp3oBanue MeTo10B Dypbe-ONTHKH ISl ONMTHYECKOH (GUIbTpanuu u
pacnio3HaBaHus 00pa3oB. Koppekiins u peKoHCTpyKIHs n300pakeHuil. MeTo1bl KOMITbIOTEPHOM
ONTHKHU.
BonokonHnas ontuka. TUbl BOJIOKOHHBIX CBETOBOJIOB. MOJIbl ONITHYECKUX BOJIOKOH. 3aTyXaHHE
u nucnepcuss mona. HampaBieHHble OTBETBUTENW. BOJOKOHHBIE JIMHUU CBsA3U. HennHelHble
3¢ (PEeKTHI B ONTHUYECKUX BOJOKHAX.

8. Onruka nasepos
[Mpunuun pabotsl nasepa. Cxembl Hakauku. Teopus JIamOa. DddexTsl 3araruBaHus

YacTOTHI U BbITOpaHus AbIp. JIaMOOBCKHiA TpoBai.
OnTnueckue pe3oHaTopsl. Mobl ONTHYECKUX pe30HATOPOB. CBONCTBA JIA3€PHBIX ITyYKOB.
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Tunel nazepos. TBepnorensHble na3zeprl. ['a30BbIe J1a3ephl: J1azepbl HA HEUTPAIBHBIX aTOMax,
VOHHBIE JIa3epbl, MOJIEKYJISIDHBIE JIa3€phl, Ja3epbl Ha CAMOOTPAaHMYEHHBIX IEPEXoax.
Xumuyeckue s1asepsl. [10iynpoBoHUKOBEIE J1a3epsl. JIa3epbl Ha HEHTPAaX OKPACKH.

Pexumbl paboThl na3epoB. HempepbiBHbIE U UMIYIbCHBIM peXUMBI. [IMYKOBBIA pEXUM.
Monymsius noopotHocTr. CHHXpOoHH3anus MoJI. [ eHepanus CBEpXKOPOTKAX UMITYIIHCOB.
[TpuHIMIBI aTANTUBHOM ONTHUKU; KOPPEKIHSI BOJIHOBOT'O ()POHTA JIa3epHBIX ITyUKOB.
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