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HepequL TEM JJIA IIOATOTOBKH K KAHAUAATCKOMY OK3adMCHY

1. DJIeKTpOMArHUTHAS TEOPHUSI CBeTa

VYpaBuenust Makcpenna. Bekrop Ymosa-Iloitntuara. BonnoBoe ypaBHenue. [Inockue u cepuueckie BOTHBI.
[TapaGonuyeckoe mpudimkeHne. Moabl cBoOoHOro npocTpancTsa. Pa3oBas U rPyIIOBas CKOPOCTH CBETA.

IMomsapuzamus ceera. Bexrop Jxxonca. [lapamerpsr Ctokca. Cdepa Ilyankape. Pacaernsie metoast [xonca n
Miromnepa. Turbl OASIPU3ALUOHHBIX YCTPOKUCTB.

OTpakeHue U NMPEIOMIICHUE CBETa Ha TPaHMIIE pa3jiena n30TpomHbIX cpel. Dopmysl Openens. [lonmHoe
BHYTpEHHEE OTpakeHue. KoMIuiekcHast AUdIEKTpUIecKas MPOHUIaeMoCTh. OTpaxXeHUE CBETa OT MMOBEPXHOCTH
MPOBOIHUKA. [ 7TyOMHA MPOHUKHOBECHHSI.

Pacnpoctpanenue cBeta B aHU30TPOIHBIX M THPOTPOIHBIX cpelax. BoinHOBBIE MOBEPXHOCTH B KpUCTANJIAX.
JIyuun u BonHOBBIE HOpManu. Dmuncons Openend. OnTUUECKUE CBOMCTBA OJJTHOOCHBIX U JBYOCHBIX
KpucTayuioB. J{BoitHoe rydenpenomienne. Konmueckas pedpaxius. Dnekrpoontudeckue 3 dextsr Keppa u
INokkenbca. OnTHueckas akTUBHOCTh. D dekt Dapanes.

Onruka apmwxymuxcs cpea. Onbirel duzo u Maiikenscona. [IpeodpaszoBanus Jlopenna. [IpogonsHbiii 1
nornepevHbIii d3gdexts Jonmepa.

2. 'eomMeTpryecKasi ONTUKA

ACHMIITOTHYECKOE PELIEHUE BOJIHOBOTO ypaBHEeHUs. ['eoMeTpo-onTuieckoe npuoImKeHne. Y paBHEHUE
siikoHana. O6sacTb NpUMeHeHHs JTydeBoro npudmmkenns. [Ipuanun @epma. ['omoneHTpUYECKHE TyUKH.

[MousTHEe onTHUecKoro n3obpaxenus. [lapakcuanbHoe npudimxenue. [penomieHne Ha chepudeckon
noBepxHocTH. Cepuueckue 3epkana u JinH3bl. O0pa3oBaHUE KAYCTHUK B ONITHYECKUX CHCTEMaX.
I'eomeTpuyeckue abeppaluu TPEThero U 00JIee BEICOKUX MOPSIKOB. XpoMmaTtuieckas adepparus. Turb
ONTHYECKUX MPUOOPOB.

3. UnTepdepernuns u AudpaKius CBeTOBBIX BOJIH

UnTepdepeHiys 9acTHIHOKOTEpEHTHOTO U3ydeHust. KoMIuiekcHas creneHs korepeHTHOCTH. Teopema Ban-
Hurrepra-llepHuxe.

[ByxinydeBas u MHOTOy4eBast HHTepdepenuus. CaBurosas uctneki-uHTeppepomeTpus. MHOrocnonHbe
TOKPBITHSL.

Hudpaxnus. [ndpakunonnsie uaTerpaisl Kupxroga-Iroiirenca. JJudpaxnus @penens u Gpaynrodepa.
Oddext Tanp00. Biusuue qudpakiuu Ha pa3peliaroiyo CUTy CUCTEM, 00pa3yIoIMX H300paKeHHE.
HudbpakiuonHas pemrerka. [lapadonuueckas Teopus qudpakiuu, raycckuii mydok. ABCD -meron;
KOMIUICKCHBII TTapameTp KpuBU3HbI. OCOOCHHOCTH AU(PPAKIIMU HEKOTEPEHTHOr0 H3TydeHHs1. OCHOBBI
BEKTOPHOM TEOpUHU TH(PAKIIIH.



OO0paTtHbIe 3a1aun Teopun gudpakiun. CHHTE3 ONTHYECKHUX 3JIeMeHTOB. KunodopMHas onrtuka.

4. Teopml U3JIyJICHUA U B3aUMO/IeHiCTBUS CBETOBBIX BOJIH C BellleCTBOM

Kiaccudeckas Teopusi B3aUMOEHCTBHSI M3TyUYeHHs C BEIIECTBOM. Pe3oHaHCHOE puOImKeHne.
Hucnepcuonnsie cootHomenns Kpamepca-Kponnra. Onrnyeckue Hyranuu. Onrngeckuit a¢dexrt Ltapka.
®DOTOHHOE X0 U CAMOMHAYIIMPOBAaHHAS TIPO3padHocTh. COMMTOHBI. PenakcanmoHHbIe Mpoecchl. Y paBHEHHE
JUTSL MATPHIIBI IIOTHOCTH. CaMOCOTIaCOBaHHBIC YPABHEHHMS JUIS MOJISL, TIOJISIPU3AIIMN M Pa3HOCTH
3acenieHHOCTeH. DddekT HackIeHNSs.

3akoHbI TEII0BOro u3nyueHus. ®opmyna [lnanka. oroaddexr.

KBanToBanue noist. Oneparopsl poskIeHUS U YHUUTOKEHHS (POTOHOB. |'aMmIIbTOHHAH KBaHTOBAaHHOTO TTOJISI.
KomMyTanmoHHbIe COOTHOIIEHUS U151 ONIEPAaTOPOB MOJIS.

OnHOQOTOHHBIE U MHOTO(QOTOHHBIE MTPOIECCHL. BeposSTHOCTH CIOHTAHHBIX U BBIHYKJICHHBIX TIEPEX0/I0B.
Koaddummentsr Ditnmrelina. KBaapynonsHble 1 MATHUTO-AMIIONBHEBIE Tepexoabl. KoonepaTuBHbie 3 eKThI.
Ceepxmzityuenue. KorepeHTHOE 1 KOMOMHAIIMOHHOE PACCESHHUS.

Henunelinpie BocnpuuMunBOCTH. PacnpocTpaneHre BOJIH B HEIMHENHHO cpene. Meroa MeJIeHHO
MEHSIIOLUXCS aMIUIUTYA. Y CJIOBHE CHHXPOHU3Ma. | 'eHepanys ONTHYeCKUX rapMOHUK. TpexXBOIHOBOE
B3ammMozeiicteue. [lapamerpudeckoe npeodpazoBanue 4acToThl. CaMOQOKYCHpOBKa CBeTa. BEIHY X 1€HHOE 1

KOMOWMHAIIMOHHOE paccesiHie. BriHy)IeHHOe paccessHre Manaensintama-bpuiimosna. UeTbipeXxBOITHOBOE
B3auMojeiictBue. OOpaleHre BOJTHOBOro (poHTa. BelecTBO B CBEpXCHIBHOM CBETOBOM IIOJIE.

5. CtaTHcTHYeCKAS ONITHKA

BpemeHnHast u mpocTpaHCTBEHHAsI KOTEPEHTHOCTH CBETOBBIX TOJIEH; KOPPEISIUOHHbBIE (QYHKIIMK TIEPBOTO
BBICIINX MTOpAAKOB. CrieKTpanbHOe npejacraBienue. Teopema Bunepa-XuHunHa.

Hnrepdepomerpust naTencuBHocteld. OnbiT bpayna-TBucca.

KBaHTOBBIE CBOVICTBA CBETOBHIX MoJIeH. DOKOBCKOE, KOTEPEHTHOE U CIKATOE COCTOSTHHE TIOJIS.

Pacnipenenenue boze-Diinmiteiina. [Tlapametp Beipoxkaenus noJisi. [TyaccoHoBcKast, CyOIyacCOHOBCKas U
CYTIEpITyacCOHOBCKAsl CTATUCTHKA POTOHOB. CBSA3b CTATUCTUK (POTOHOB U (POTOOTCUETOB, hopMya MaHaens
Jutst pacnpeaeneHust poToorcueTos. J[poOoBoii 1yMm.

CraTucTHUYECKUE CBOWCTBA J1a3epHOT0 H3IyUCHUSI.

3akoH Kupxroga u nrympl KBaHTOBBIX yCHIIUTENeH cBeTa. DIIyKTyallMOHHO-IUCCUTIAIIMOHHAS TEOpEMA.
Koppensmuonnas criekrpockomusi. ) (eKTsl TpYIIHPOBKHA U aHTUTPYIIITUPOBKH (POTOHOB.

CrioHTaHHOE MapameTpruecKkoe paccessHue cBeta. budoronsl. [lepemyrannbie coctosHus cBeta. OnTuieckas
peannzanys KyOuToB 1 ux npeodpasosanus. Cocrosuus besna. [Tapagoke Diiniureiina-Ilogonbckoro-Po3ena.

Hepagenctpa benna.

CTaTHCTHUKA YaCTUIHO MOJIAPHU30BAHHOT'O U3JIyYCHUH. HOJ’IHpI/I3aL{I/IOHHaﬂ Marpuia.



PacnipocTpanenre BOIH B CIIy9aifHO HEOHOPOIHOM cpene. KoppesoHHbIe M CTPYKTYpPHBIE QYHKITAN
aMIUIATY 16l 1 (a3bl. ONTHYECKHE MOJIETH aTMOC(HEPHOH TypOYyISHTHOCTH.

Paccesinue cBeta B ANCIIEPCHOM cperne; ypaBHeHHE TiepeHoca, 1u(Ppy3rnoHHOe TPUOITHKEHHE.

Paccesuue cBera B OMOTKaHMU.

6. CniexTpockonust

CaexTpsl aToMoB. CHCTeMaTHKa CIIEKTPOB MHOT'O3JICKTPOHHBIX aTOMOB. THIIBI CBSI3EH 3JEKTPOHOB.
Onpenenenue Habopa TepmoB. Micxoanbie TepMbl. MynbTuIuieTHas CTpyktypa. [IpaBuna otoopa.
BzaumopeiicTBre KoHGUTYpanii.

Criextpsl Mosiekys1. Annabatuueckoe npulmxenue. I'pynnsl cummerpun Mosekyil. KoneOaTenbHble CHEKTPHI.
Knaccudukaryst HopManbHBIX KOJeOaHU 10 TUIaM cuMMeTpud. Beipoxxaenne. Pesonanc ®@epmu. [Ipasuna
oTOOpa B KoJeOaTeNbHBIX CIIEKTPax MOTIOMIEHHS U KOMOMHAIIMOHHOTO paccesiHus. BpamartensHas cTpyKTypa
KoJIeOaTEeIbHBIX MOJIOC. DICKTPOHHBIE CIIEKTPhI MoJeKyIl. Kimaccudukanus 3JeKTPOHHBIX COCTOSHUH
JIByXaTOMHBIX MoJiekyJ. [Ipunnun ®@panka-Konnona. TUIIBI CBA3M 3IEKTPOHHOTO JABM)KEHUS U BPAICHHUS.

CnekTpockonus TBepAoro tena. Ilepexonsl moa neicTBUEM CBETA B HlcalbHOM Kpuctasuie. [lornomenue B
nH(ppaKpacHOU 00JacTH CIEKTpa U B3aUMO/IeiicTBHe cBeTa ¢ (hOHOHHOI rmoacucTemoii. [lepexomsr B
3NIeKTPOHHOM noacucreme. [lornomenue cBeTa B MeTajuiax. 3ampenieHHas 30Ha 1 00J1acTh IPO3PavHOCTH B
IUDIIEKTpUKaX. DKCUTOHBI Barbe-MotTa 1 @penkens. O0macth hyHIaMeHTaIpHOTo ToromeHus. [lepexombt ¢
OCTOBHBIX ypoBHeH. D dextsl Oxe n Dano. DPdexTs Ha kpasx ocropHoro nornomenus: EXAFS u XANES.
[MonsiTrie o momsipuToHax. CrieKTPOCKOMUS EPEKTHBIX COCTOSIHUN B KpUCTAIIaX. ABTOJIOKAIH3AIUS SKCHTOHOB
U JIBIPOK B IMDJIEKTpUKaX. Bropuynble 3 deKThl B KpUCTaIax: JIIOMUHECHEHIINS, HOTOIMUCCHS,
nedexroobpa3zoBaHMe 1O JEHCTBUEM CBETA.

Jlromunecuennus. Kimaccuduxanums TIOMHHECHEHIUH 10 JUTMTEILHOCTH CBEYEHHUS M CIOCO0Y ee BO30YKICHUSI.
MonexynsipHas 1 peKOMOMHAIMOHHAs TIoMuHecteHnus. 3akoH Ctokca-Jlommens. [IpaBuio 3epkanbHOM
CUMMETPHUH CIIEKTPOB MOTJIOUIEHNS U JIIOMUHECHEHINH JIEBIINHA ¥ YHUBEPCAIBHOE COOTHOIIEHUE MEXy HUIMHU
CrenanoBa. 3akoH BaBmiosa. TpumuieTHsle COCTOSIHASA MOJIEKYJT M X POJIb B IIpoLieccax Jerpajalui 1
MUTPAIUU SHEPTUH JICKTPOHHOTO B030y ) meHus. Cxema Tepenuna-JIvtonca. TylieHue (TeMnepaTtypHoe,
KOHIIEHTPAI[IOHHOE, TOCTOPOHHUMH BEIECTBAMH) JTIOMHUHECLIEHIIUH. be3bI3myyaTenpHbIi EPEHOC IHEPTHH
3JIEKTPOHHOTO BO30Y X IeHUs. JIFOMIUHECIIEHITNS MOJIEKYIISIPHBIX KprcTauioB. Teopus JlaBeiioBa.
KoomnepaTtuBHble Mpo1iecchl B TIOMHUHECLIEHITNH.

3oHHas MOZCJIb TFOMUHECHCHIINN JUIJICKTPHUKOB. PasmuoxeHue QJICKTPOHHBIX BO36y>K,[[CHI/Iﬁ B TBEPJAOM TCIJIC.

TepMOBBICBe‘II/IBaHI/Ie u I/IH(l)paKpaCHaSI CTUMYJIAUA. HpI/IMeHCHI/IC JIFOMHUHCECHCHTHBIX KPUCTAJIJIOB B HAYKE,
TCEXHUKEC U MCIUIIMHE.

7. BKCHepHMeHTaJH)Haﬂ U NMPpUKJIAAHAA ONITHKA

HcTounnukn ONTHYECKOrO H3JIyYCHUA. TeHJ'IOBI)Ie, ra3opaspsaaHbIC 1 JIa3€PHBIC UCTOUYHUKU. CI/IHXpOTpOHHoe
H3JIYyYCHHUC. OnTuueckue MaTtepualbl.

XapakTepUCTHUKN IPUEMHHUKOB U3ITyUEHUS: CIIEKTPAJIbHAS U MHTErpalibHasl YyBCTBUTEIBHOCTD, IIIYMBI,
MHEepIHOHHOCTE. [Iprbopsl ¢ 3apsinoBoit ca3bio (I13C) - nuHelku, MaTpUIBL.

Texnuka cnekTpockonuu. CBeTOQUILTPHL, TPU3MEHHBIE U AU(PAKIIMOHHBIE CIIEKTPaJIbHBIE TPUOOPEI,



unrepdepomeTpol. Dypre-cnekrpockonus. OCHOBHBIC XapaKTEpUCTHKU PHOOPOB: anmaparHas QyHKIHS,
paspemnieHue, CBeToCHIa, Auctepcns. JlazepHas CIeKTPOCKOIHSI.

3anuck 1 00paboTka onTHUeckoi HHbopMaryK. MeXaHu3M 3alliCH U BOCIIPOU3BEACHUS BOJIHOBBIX ITOJICH ¢
MTOMOIIBIO IBYMEPHBIX B TPEXMEPHBIX Tosnorpamm. L poseie romorpammel. [lepexoqHsie u meperaTouHbe
(YHKIIMH ONTHYECKUX cUcTeM 00paboTku uHpopmanuu. M3omianapHocts. Mcnons3oBanue metonoB Oypee-
ONTUKH JUIS ONTHYECKOM (DMIIBTPAIMK U pacrio3HaBaHus 00pa3oB. Koppekius u pekoHCTPYKIHsI U300paKeHUH.
MeTonpl KOMOBIOTEPHON ONTUKH.

Bonokonnas ontika. THIIBI BOJIOKOHHBIX CBETOBOJOB. MOJIBI ONITHYECKUX BOJIOKOH. 3aTyXaHHUE U TUCIIEPCHUS
Moa. HampaBnenusie oTBeTBUTENH. BosTOKOHHBIC THHIM CBsI3W. HenmHeiHbIe 3 ()eKThI B ONTHIECKUX
BOJIOKHAX.

8. OnTHka JazepoB

[Mpuanmn paboTs! nazepa. Cxembl Hakadku. Teopus JIamOa. D deKxTsl 3aTArMBaHUS YaCTOTHI U BBITOPAHUS JbID.
JIamOo0BCKUil poBa.

OnTHueckre pe3oHaTopbl. MoABI ONTHYECKUX pe30HaToOpoB. CBOMCTBA J1a3epHBIX MMyYKOB.

Turnel nazepoB. TBepaoTenbHbIE J1a3epbl. ['a30BbIe J1a3ephl: JIa3epbl HA HEUTPAIbHBIX ATOMAaX, HOHHBIE JIa3€pPhl,
MOJIEKYJISIPHBIE JIa3€pHl, JIa3ephbl HA CAMOOTPAaHUYEHHBIX Iepexogax. XUMHUUECKHE JTa3ephl.
[TonynpoBoaHKKOBBIE J1a3ephl. JIazepbl Ha HEHTPaX OKPACKH.

Pexumsl paboTsl Ja3epoB. HempepbiBHBIE 1 UMITYTIBCHBIN peXUMBI. [IMUKOBBIH pesxum. Monynsanus
noopotHocTH. CHHXpOHU3aNUs MOA. ['eHepalys CBEpXKOPOTKHX HMITYIbCOB.

[TpuHIMITEL AN THBHOM ONTUKHU; KOPPEKIHSI BOITHOBOTO (DPOHTA JIa3€PHBIX ITYYKOB.

Bormpocs! 1711 TOATOTOBKH K caye KaHIUJATCKOTO K3aMEHa C y4eTOM
OTpaciii HayKH

YpaBHeHus Makcseiia
BosHOBOE ypaBHEHHUE.
[TapaGonuyeckoe mpuOIMKEHUE.
Bexrop J>xoHca.
Turnbl MOASAPU3AUOHHBIX YCTPOMCTB.
Dopmynsl Openens.
JIBOMHOE JIydenpeIoMIICHHE.
OnTnyeckast akTUBHOCTb.
O ekt Dapanes.

. [Ipunnun @epma.
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11. Chepuueckue 3epkana u JUH3bL.

12. JIpyxstydeBast © MHOTOJTy4eBasi HHTEPPEPCHITHSI.
13. ludpaxmus Openens u Opaynrodepa.

14. TudpaxronHas pemerka.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

SANEEE A

ITydok I"aycca.

ConUTOHBI.

doroaddexr.

OmnepaTopbl pOKACHUS M YHUYTOXKEHUS (DOTOHOB.

KoMOuHanmnoHnHoe paccessHie CBeTa.

MeTto MeIJIeHHO MEHSIOLIUXCSI aMITTUTY/.

['enepaliyisi ONTUYECKUX TAPMOHHUK.

CamodokycupoBKa cBeTa.

Paccesinue cBeta B OMOTKaHH.

CreKTpbl aTOMOB.

CrieKkTpbl MOJIEKYI.

KonebarenbHble CIEKTPHI.

BpamarensHas cTpykTypa KojeOaTeIbHBIX MOJIOC.

OJEKTPOHHBIE CIIEKTPBI MOJIEKY.

[Tornomienue B uH(ppakpacHoi 001acTU CHIEKTPa U B3aUMOJICHCTBUE cBeTa ¢ (POHOHHOM
OJICUCTEMOM.

3amnperieHHas 30Ha U 00JIaCTh MIPO3PAYHOCTH B TUDJICKTPUKAX.
Knaccugukarus TIOMUHECIEHINH IO JUTUTEILHOCTH CBEYCHHUS U CIIOCO0Y €€ BO30YKICHHS.
30HHAst MOJIENb JTFOMHHECIICHIIUN TUJIEKTPHKOB.

TemnnoBele, Ta30pa3psIHbIE U JTa3epHbIE HCTOYHUKH.

OrnrTuyeckre MaTepualbl.

[Tpubops! ¢ 3apsaoBoii cBs3bio (I13C) - muHelku, MaTPUIIBI.
CeTopubTphl, IpU3MEHHBIE U JU(PPAKIIUOHHBIE CIIEKTPpalIbHbIE TPUOOPHI, HHTEP(HEPOMETPHI.
[{udpoBbie ros0rpaMMsl.

Hcnonb3oBanue MeTo10B Pypbe-oNTUKU 111 ONTHUECKON (PUIIbTpalLvy.
TuIbI BOJOKOHHBIX CBETOBOJIOB.

[Tpunuun pa®oTsl na3zepa.

CBolicTBa J1a3epHbIX MyYKOB.

Tumnbl 1a3epoB.

Pexxumbl paboThl 1a3epoB.

Koppexk1ust BOIHOBOTO (pOHTA JIa3epPHBIX MYUKOB.
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YcioBus I0MyCKa K 3K3aMEHY

K 9K3aMCHY JOIYCKAroTCA JiMla, MMCHOIINEC BBICHICE 06p2130BaHI/Ie, MNOATBCPIKACHHOC IUIINIOMOM
MarucTpa Wi CriciyuaiucTa.

[Iponieaypa nmpoBeeHUs SK3aMeHa

DK3aMeH MPOBOAUTCS B CMEIIaHHOW (popme, BKIIOYAET MUCbMEHHYIO YacTh M YCTHYIO 4acTb
(cobecenoBanue). [IpeTeHaeHT MoTydaeT OUIIET C IBYMs BOIIPOCAMHU M TOTOBUT MMMCHhbMEHHBIN OTBET B
Te€4YeHUH 45 MUHYT, MOXKET ITOJIb30BaThCS 10001 tuTeparypoil. Bo BTopoii, ycTHOI 4acTu, NpeTeHAeHT
KpaTKO H3JIaraeT CoAep:KaHUe OTBETAa, DK3aMEHATOpPbI BIIPABE 3aJaBaTb YTOYHSIOIIHUE BOIIPOCHI,
pacKpbIBaroIIve MOHUMaHUE MPETEHIEHTOM IPe/ICTaBIeHHOro Matepraia. B ciydae HeoOX0aMMOCTH
HK3aMEHATOPBI BIIPABE 3a/1aTh JIOMOJHUTENIBHBIE BOIPOCH! B paMKax MporpaMMsbl 3k3aMeHa. OneHka
OTBETOB MPETEHIEHTOB IPOM3BOIUTCS 1O MATH OaJIbHOM IIKaJe.



