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1. BO”pOCbl npocpammaol ecmynumeﬂbuozo 9K3aMeHa 6 Aacnupanmypy hno cneyuajaibHocmu

01.04.05 - OnTuka

1. DaeKTPOMATHHTHAS TEOPHsI CBETA

VpasHenus Makcpesa. Bekrop VYwmosa-Iloiintunra. BonHoBOe ypaBHEHHUE. [Tnockue W
cepuueckue BonHbl. Ga3osas u rpynrnosas CKOpOCTH CBeTa.

Tonsipusaums  ceera. llapameTpbl Crokca. Coepa [lyankape. Tunebl MoJspU3aLMOHHBIX
YCTPOMCTB.

OtpakeHue U TPENOMIICHNE CBETa Ha FPAHMLEC pasjiena u30TPOIHbIX cpel. PopMyiel Openens.
TTonHoe BHyTpeHHee oTpaxkenue. KomniekcHas MBEKTpHUUECcKas POHULIAEMOCTb. OTpaXKeHne
cBera OT NOBEPXHOCTH MPOBOAHUKA. ['1yGMHA MPOHUKHOBEHMS MPY OTPAXKCHHUH CBETA.
PacrpocTpaHeH)e CBETa B aHW30TPOMHBIX 1 FHPOTPOMHBIX Cpeax. BolHOBbIE MOBEPXHOCTH B
kpuctannax. Jlyau © BOJHOBbIC HOpPMAH. Snmuncona Opeuens. Ontudeckue CBOWCTBA
OJHOOCHBIX ¥ JBYOCHBIX KpHUCTaJIOB. JIBoiiHOE Jy4ernpesomMyIeHHe. DIEKTPOONTHUECKHE
sddexrol Keppa u [Tokkenbea. Onrudeckas akTuBHOCTb. Dddext Papaes.

OnTvka ABWKYWMXCs cpeil. OmbIThl ®uso v Maiikenbcona. IlpeoGpasosanus JlopeHua.
TIpoJ0NBHbIHA 1 MOTNEPEUHbIH sddexrrr Jonmiepa.

2. TeomeTpuyeckKasi ONTHKA

ACUMIITOTHYECKOE peLIeHue BOJHOBOTO YPABHEHHA. TeOMETPO-ONTHYECKOe MPUOTHIKEHHE.
VpaBHeHME dWKOHAnA. Q6nacTb MNpUMEHEHUs JY4eBOro npubmkenus. [lpuHUMN depma.
[ OMOLIEHTpUUECKHE MYIKH.

[ousitne onmTuueckoro usobpakenus. [lapakcnanbHOe npubmwkenne. [lpenomnenne  Ha
chepryeckoil MOBEPXHOCTH. Coepuueckre 3epkama W JIHH3bL OGpasoBaHWe KayCTHK B
ONTHUECKUX cUcTeMax. [ eoMeTpudecKue abeppallii TPEThEero W 0Oonee BBICOKMX TOPAAKOB.
Xpomarnueckas abeppays. THUIbI ONTHUECKKX MPUOOPOB.

3. Murepdepenuns U AuppaKuus cBeTOBbIX BOJIH

UntepdepeHLIMOHHbIC ABNCHUS B OTITHKE. KoMriieKkcHas cTereHb KorepenTHocTH. Teopema Ban-
LiutrepTa-LiepHuKe.

JlByxnydeBas W MHOrony4esas unrepdepenims. Cnpurosas H crnieka-uHreppepomeTpus.
MHOTOCIOWHBIE TOKPBITHA.

Tudpakupst.  [udpaklnOHHBIE  HMHTETpasIbl Kupxroda-I'roirenca. Iudpaxuns Ppenensa u
®paynrodepa. BiuAnue IUGpaKkuMi  Ha  paspellarollyro  CHiTy cucteMm, 0Opasyrolmnx
usobpakenue. JndpakuuonHas peeTKa. OGpatHble 3a1aiu TEOpHH andpakuun. CuHTE3
ONTUYECKUX DJIEMEHTOB.

4. Teopuﬂ u3JydyeHust v B3ﬂPlMO}1€ﬁCTBI/Iﬂ CBETOBbLIX BOJIH C BeleCTBOM

Knaccudeckasi Teopus B3aUMOJIEHCTBUA M3ITYUCHUA C BellecTBOM. Pe3oHaHCcHOe MpUOIMKEHHUE.
Jl¥cnepcHOHHbIE  COOTHOIICHHA Kpamepca-Kponura. Ontuyeckie HyTalum. OnTHuecKui
sdpdexr Llrapka. DoOTOHHOE 3XO H CaMOMHIyLMPOBaHHAs ~ MPO3Pa4HOCT. COJNIUTOHBL.
PenakcalliOHHbIE TIPOLIECCHl. YpaBHEHHE A7 MaTprLbl nnotHocth. CaMocoriacoBaHHbIC
ypaBHeHWs [ T10J1sl, MOJIAPU3ALIH 1 pasHOCTH sacenenHocTel. DPPEeKT HACBILLECHHUS.

3akoub! TemnoBoro usayuenus. @opmyna [lnanka. ®oTtoahdexT.

KpauToBanue moas. OnepaTopbl POXACHWA H YHMUTOXKEHHUA (OTOHOB. [aMUJIBTOHWAH
KBAHTOBAHHOrO MoJist. KOMMYyTaLHOHHbIE COOTHOMIEHHUS AT ONEpaTopoB noJs.



OnHo(OTOHHBIE ¥ MHOTO(OTOHHbIE MPOLECCHL. BeposTHOCTH CHOHTAHHBIX M BbIHYKACHHBIX
nepexo0B. KodhduLUMeHTbI Situmreiina. Koonepatushbie 3bdekTsl.  CBepxusnyueHHe.
KorepeHTHoe ¥ KOMOMHALMOHHOE PaCCeAHU.

PacnipocTpaHeHue BOJIH B HENMHEHHON Cpene. Venosue cuHxpoHusma. ['enepaiis ONTHUECKUX
rapmonuk.  CamodokycupoBKa — CBETA. BblHyX/JeHHOe ~ KOMOWHALIMOHHOE  paccesHue.
BbIHYKIEHHOE paccesHUe Mauaenbintama-bpunnosHa. UeTbipeXBOTHOBOC B3aMMOJICHCTBUE.
OGpalieHne BOJTHOBOTO (ppoHTa. BellecTso B CBEPXCHILHOM CBETOBOM TMOJIE.

5. CraTucruyeckas onTHKA

BpeMeHHas U MPOCTPAHCTBEHHASA KOrePEHTHOCT CBETOBBIX TOJIEH; KOpPPENsLMOHHbIE QYHKIMK
TMIEPBOrO U BBICIIUX MOPSAIKOB. CnekTpalbHOE NPeICTaBICHHUE. Teopema Bunepa-XnHYMHA.
Pacripenenenue  bose-DiHuiTelHa. [TapameTp  BBIDOKACHUA  TMOJS. [TyaccoHOBCKasl,
cy6ryaccOHOBCKAs M CYMNEpryacCOHOBCKas CTaTHCTHKA dotoHos. CBsi3b CTATMCTHK (OTOHOB M
dorooTcueTo, Gopmyna Manaens Ajis pacnpee/CHuA doroorcueros. Ipo6oBoit WyM.
CrioHTaHHOE MapamMeTpUUecKoe paccesHue CBeTa. Budoronsl. [TepenyraHHbie COCTOAHHUS CBETA.
OnTuueckas peaqu3auus KyOMTOB M HX npeo6pazoBanus. COCTOAHUA Benna. [lapagoxc
Siumreitna-Ilogonsckoro-Po3ena. HepaBeHCTBa bena.

6. CieKTpOCKONHs

Criektpsl  aromoB. CucTemarvka  CHEeKTpOB MHOTFOJIEKTPOHHBIX ~ aTOMOB.  THIIBI cBsizei
snekTpoHoB. OrnpeneneHue nabopa TepMoB. MynbTHIIETHAS CTPYKTYpa. [paBuna otbopa.
CriekTpsl  MoJseKkyll.  AnnabaTHueckoe npubmwkenue. I'pynmbl  CUMMETpHH  MOJIEKYI.
KonebatenbHble crekTpbl. Knaccudukaiys HOpMalbHBIX konebaHuii Mo TUMaM CHMMETPHUH.
[IpaBuia orGopa B KOJIEOATEbHBIX CMEKTPax MOrJoLIEeHUs] 1 KOMOMHAUMOHHOTO pacCesiHus.
BpaiarenbHas  CTPYKTypa KonebaTeNbHbIX MOJNOC. DJNEKTPOHHBIC  CHEKTPbI  MOJEKYI.
Knaccuduranus 3J1€KTPOHHBIX COCTOSHMI IBYXaTOMHBIX MoJieKyl. [TprHuun ®panka-KonaoHa.
Tunbl CBSI3W ANEKTPOHHOTO ABMIKEHHUA 1 BPALLCHHA.

Criektpockonus TBepaoro Tena. [lepexoibl ol JEeWCTBUEM CBETa B MIAEATBHOM KpHCTajle.
[MornomeHnre B WHppakpacHOH 006nacTh CrexkTpa M Bzanumozeiicteue ceeta ¢ (HOHOHHOM
noacucteMoit. Tlornowmenue cBeTa B MeTajjiax. 3anpelieHHas 30Ha U 0071aCTh NPO3PAYHOCTH B
nuonextprkax. Ilepexosibl ¢ OCTOBHBIX yposHe#. Dddextol Oxe u ®ano. DddexTsl HA Kpasx
ocropHoro moriowenus: EXAFS u YXANES. Tlonstue o nosspuroHax. CrieKTpoCKOmNus
fe(eKTHBIX COCTOSIHUH B KpUCTaIAX.

ThomuHecuerys. Kiaccuduraius TOMUHECLIEHIMY N0 JTMTELHOCTH CBeYeHMs U crocody ee
Bo30ykaeHus. MonekynapHas M pekoMOUHALMOHHAs  TIOMUHECLCHLMA. 3akon Crokca-
Jlommenst. [IpaBuio 3epKanbHOM CUMMETPUHM  CTIEKTPOB MOrJOILEHUST W JIOMUHECUEHUMH
Jlepmyna. 3akoH Basunosa. TpHMETHble COCTOSHMS MONCKyl M MX poJb B Tpoleccax
Jerpajalyy W MUrpaLuu SHEpPrun 3EKTPOHHOTO BO30YIKACHUA. Cxema TepeHunHa-JIbtouca.
TyuieHne TOMUHECLIEHIHH. Besbl3ydaTebHbIi MEPEHOC IHEPTUM SNCKTPOHHOTO BO30Y)KACHHUS.
JTIFOMMHECLIEHLIMS MOJIEKYJIIPHBIX KPUCTAIJIOB.

7. 3KCHepHMeHTa.ﬂbHaﬂ U NpUKJIagHast ONITHKA

MCTOUHMKM ONTMUYECKOro M3/ydeHus. TerioBble, rasopaspaiHbie M na3epHble  UCTOUYHHKH.
CHHXPOTPOHHOE n3yueHne. ONTUYECKIEe MaTephaibl.

XapaKTepUCTHKU MPUEMHUKOB M3/TydeHUA: crieKTpanbHas W WHTerpanbHas 4yBCTBUTCJIBHOCTD,
LIyMbl, HHEPLUMOHHOCTb.

Texunka crekrpockonun. CBeTOQUIBTPLI, MPU3MEHHBIE N AM(paKIMOHHBIE CMEKTpalbHbIE
npu6opsl, UHTEPHEPOMETPBI. ®ypbe-criekrpockonus. OCHOBHBIC XapaKTEPHUCTHKH npruOOpPOB:
annapaTHas QyHKLMS, Pa3peLieHne, CBETOCHIIA, IUCTIEPCHA. JlazepHasi CEKTPOCKOMUA.

3amuch 1 00pabOTKa ONTHUECKOH HHpOpMALUH.



BoJIOKOHHAst ONTUKA. THIIbl BOJOKOHHBIX CBETOBOLOB. BonokoHHbIe MMHMK cBsi3u. HenunenHble
> eKThl B ONTUYECKHX BOIOKHAX.

8. OnTuKka J1a3epoB

[TpuHumMn paboThbl Ja3epa. Cxemb! Hakauku. Teopus JIomGa. DdderThl 3aTATMBAHUA HACTOTDI u
BHITOpaHHUs 1bIp. JISMOOBCKHIT MpoBa.

OnTryeckre pe3oHaTopsl. Mobl ONTHUECKHUX PE3OHATOPOB. CBoiicTBa Ja3epHbIX MYy4YKOB.

Tunbl na3epoB. TBEpPAOTEbHBIC JIA3€Phl. TaszoBble Ja3epbl: Jiasepbl Ha HEHTpaNbHBIX aTOMaX,
HOHHBIE Jasepbl, MOJEKYIApHbIC JIa3ephl, Ja3epbl  Ha caMOOrpaHUUEHHbIX — Mepexoax.
Xumuueckue nazepbl. [1o1ynpoBOAHUKOBbIC JIA3EPBI. Jlazepbl Ha LEHTPaX OKPACKH.

Pexumbl  paGoTsl nazepos. HenpepbiBHBIC 1 MUMITYJIbCHBIA  PEXKUMBI. [TMYKOBBIA PEKUM.
Mopynsauust 1o0poTHocTH. CHHXPOHU3AUUA MO [eHepauyisi CBEPXKOPOTKUX MMITYJIBCOB.

9. Hanodoronuka

BIKHeNoJieBble B3aUMOAEUCTBUS. OnTUKa 3aTyXarolUX BOJIH. [TnasmoHuKa. PacnpeneneHue
Mo B CHCTEME METasll-AudIeKTPUK. ['MraHTCKoe yCHIICHUE 3IIEKTPOMArHUTHOTO MOJIA BOMM3U
MeTa/IMUeCKUX  HaHOCTPYKTYP. HenuHeliHble  CBOWCTBA  HAHOPa3MEpHbIX  CTPYKTYP.
BIIMOKHENoJIeBble HENIMHEHHbIE OMTHYECKHE NMPOLECChHI. DOoTOHHBIE MaTepUaibl C 3amnpelieHHO M
soHOH. DOTOHHbIE KpucTasl. HaHopasmepHble — HMCTOTHHKH ceera. MeramaTepHallbl.
Cynepnunza. DoTOBOJLTANKA. Xapakrepuzauysi MOBEPXHOCTH. Ckanupyrolass 30HA0Bas
MHUKPOCKOTHMs. DIEKTPOHHAS MUKPOCKOIIHS.

2.Vuedno-memoouueckoe oodecneuenue U UHGOpMAUUOHHOE obecneuerue NPoPaAMMbI

KaHOUOAMCKO20 IK3AMEHA N0 CREeYUAIbHOCmU 01.04.05 - OnTuka
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