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Bregenne

B ocuosy wmacrosiuell nporpamMumul HOAOMEHBI OCHOBHDIC PAICILI ONTHKH,  Kacalotuecs
OCHOBHBIN 384 JaHHOH 00JaCTH M OCHOR TEXHOAOIHH # PaBoThl ONTHUYCCKHX 1pudopor. D1H
PAACIBT MTONHOCTLIO COOTBETCTBYIOT paszpeiiam naciopra CreyHaliLHoOCcTH OI!THKEL um(])p
CRELManLHOCTH 10 Knaccuduraunn BAK: 01.04.05

1. DAERTPOMArHHTHAS TEOPHS CBLTA

CrexTp 27eKTPOMArHUTHLIN KofeDauuil, naiydeHne abcomorio UYEPHOTo Tena. Ypasuenus
Maxcsemia. Bexrop Ymosa-[lofiurunra, Boanosoe ypasuenne. ITiockue i ciheprueckue
sostHbl. TTapaGonuueckoe npubmpxenne. ®azosas u rpynnosas ckopocT csera. [oaspusauns
crera. Bexrop Jlxonca. Hapamerpst Croxca. Cdepa Hyanxape. Pacuctibie meroust lxomca u
Mionnepa. Otpamenue M RpeloMieHue CBETA Ha IPaHMUE pa3Aeia H3OTPOINHBIX CPEe.
Gopuynst Ppenens. lonnoe  suytpennee otpawense. KoMmiekcuas AMJIEKTPHYCCKas
npounuaeMocts.  KiaccHueckas Teopus AMcnepcHn cperta. Pacnpocrpatienue cpeta B
AHU30TPOIMLIN U FHPOTPORHLIN - cpeaax. sumnconiy ®penens.  OnrHucckue cnolicTpa
OLHOOCHBIX M ABYOCHBIX KpHctannos. Msoiinoe nyyenpenosienne. Konmueckas pedpariuis.
Onexrpoonrnueckue apderrst Keppa u Tloxkensca. Onruueckas akTHBHOCTD. Dpipexcr
Dapages. Onruxa pemoryumxes cpefl. Onsithl ®u3o o Malikenbcoua, IpeoBGpazosanus
Hopenua.

2. l'eomeTpuycccast onTHra

Feomerprycckas ONTHKA # TIaPaKCHAIbHOC IpHOIKente. MOPMHPOBAHHE ONTHUECKOTO
n3obpaxenns. OcuoBHble 3akoHbl reomerpuueckoit onrurn. Ilapakcuasnbioe NPHOANRIKEH e,
Cdpepuyeckue 3eprana u auH3bl. [Tocrpoenye M300GpaneHne ¢ NOMOIBIO JTHH3H. Abeppaunn
OTITHUCCKOH CHCTEMDI: aCTHIMATH3M, AMCTOPCHS, KOMa, XpoMaTHueckHe abeppainn. Metoss
Bopeibl ¢ abeppaunsamn. Ypasnenne sitkonana. OBAACTs HPHMEHEHHS TYYEBOIO UpHONIKEN NS,
lpunrnn Mepma, OOpazoBanne KayCTHK B ONTHYECKHX cueTeMmax. THIBL OFTHHECKHX
upudopos.

3. Herepdepenuns 1 fupakis CBEToBLIX BOJH

Wirrepepenuus noocTbio- 1 4acTHYHO-KOrEpPEHTHOrO Hanyuenns. KoMruekenas creieis
korepenthocTi. Jlyxsyuesas u muoronyuesas nyrepepentms. CHeKAb H KOTEPEHTHOE
ugayuenue. Korepewrnsi wym, Casurosas u crnexs-untepdepomerpus. MHorocnoknsle
nokpbrrns. Judpakuns. Judpaxunonnsie nnrerpanst Kupxroga - Moiirenca. Judpaxuns
®peneas u Gpaynrodepa. Bausanue qu(pakunu Ha paspeisaionyio cuiy cuctem, 00pasyIomnx
nsobpaxerine.  CHHTETHYECKAs aneprypa Kak METOM  NOBBIUICHHS  IIPOCTPAHCTBEHHOIO
pazpeiennist.  Juppaxuuonnas  pemietka.  OCHOBI  BEKTOPHOH  Teopuy  mudhpaxii.
OcoBennoctnt  uQpakuii  HEKOTCPEHTHOrO  uaydeHus. [IpocTpaHCTBEHHBIE  qacTOTHI
BOHOBOTO (ppoHTa. Dypbe npeobpazopanue. JHPPakuus Ha IPAMOYrONBLHOM OTBEPCTHH.
Obparuble 3azadd Teopuu audpaxiun. CHHTE3 ONTHUECKHX 2ieMenToB, Kunoopaias

OITHKA.
4. TCO[]HI[ H3JIYHCHIS BIANMOACHCITBHS CBCTOBLIX BOJIH ¢ BCIIECTBOM

Knacernueckas teopus s3anmoneHcrnus usnydenus ¢ sewecrsonm. Pesouancnoe npudiokenie.
Hucnepenonnbie coornowenns Kpamepea-Kponura. Onraueckuit addexr Lrapra. dorounoe
IO M cCAMOMHJYUMpoBaHHast rnpospaunocts.  ConuToHsl.  PenakcanHoumple  npoieccs.
CaMocoraacoBaHHbie YPABHEHHS JULS N0, HOISPH3ALUIH H PASHOCTH 3acesiennocTei. DddekT
Haceinenyus. Potoakrusauus Gayopodopos. Poroobecuseunsanne Quyopoopos. 3aKoHDI
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Tennosore  uzaydenns. @opmyna [lianka. BeposttnHOCTH CHOMTAHHBIX ¥ BbIHYIKICHHBIX
nepexouos.  Kooduumenrsr  Ditmmretina.  3akon  Byrepa-JlamGepra-Bopa.  Mexanuanb
YUIMPEHHs CHEKTPAIBILIN JHHA B razax u TBepanLix Tenax. dorooddenr. Kpautoauue nosst,
Oticpatopbt  POXICHUS W YHUUTONKEHHS (OTOHOB, [aMHIBTOHHAH KBAHTOBAHHOIO OIS,
KomMyTainouisie cooTROWENNA Ju1s oneparopos noss. QaHoGoTOHHBE I MHOFOPOTOH LIE
MPOLECCHL.  DACKTPOAHNOIALUBIE, MATHHTOMMIIONBHBIC H  KBAADYIOABHBIE  PAHALHOHHBIC
nepexoast. Hennneiinpie Bocupuumumupocti. Pacnpocrpateise BojH B HEIMHEHHON cpese.
Meroj1 MeAICHHO MEHIOWMXCS aMILIUTYL. Y CIOBHE CHHXPOHH3MA, ['CHEPALUS ONTHUECKHYX
rapMonnk.  [lapamerpuueckoe  npeoBpazopamie  uacrtorsl.  CamodokycupoBka — cBera.
KomGunaunonnoe  paccesnne.  Bemyxaennoe paccesne  Manaensurrama-Bprstionia.
Yernipexsonnosoe cyeinusatnne. Obpamene BoaHoBoro (ponTa. BelecTro B CREPXCIIILHOM
CBETOBOM NONE.

5. CrarHeTHYCCKASN OIITHRA

Bpemennan u npocTpancTrentias KOrepeHTHOCTh CBETOBBIX HOJIEH; KOPPEASUHONTIBIE (Y HKILHH
nepsoro # BhICWHN nopsuikos. Cuexrpanbioe npexcrasienue. Teopema Buunepa-Xumumna.
Hurepdepomerpus untencusrocreil. Onpit Bpayna-Teucca. KsanroBsie CBOHCTBA CBETORDLIX
rosieit. POKOBCKOE, KOTEPEHTHOE M CikaToe cocTogtue nos. Pacnpeaenenie Bose-dituiureiina.
MNapamerp  soipoxaenns nonst.  Crartucruxka  Goronos. Ceasb  CTATHCTHK  (JOTOHOB H
doroorcueron, dopmyna Mannens ans pacupesesenus Qgoroorcueros.  JpoGosoil wiyM.
CrarucTiyeckne cpoficTsa nazepuoro waayyennst. Koppensuuonas cnexrpockorus. Ipexro:
IPYHIHPOBKH # anTurpynnuposky (ortouos. [epenyraunsic cocrosuus ceera. Onruueckas
peannsains kyOuros M ux npeodpazosanus. Cocrosmus Beana. TNapagoxe Ditmrreina-
Monoswekoro-Posena. Hepasenctra Besa. Pacnpocrpanenue BonH B enydaiHo HEOAHOPOIHOI
cpee. Koppenauuonnsic M CTpyKTYpHbIe (PYHKUMN aMianTyant M ¢assl. Paccedune crera B
AHCIepCeHOR cpete; ypaBHeHue neperoca, auddysuonnoe npubmokenne. Paccesuue ceera B
OHOTKAHSIX, METO/IB! IO YMEHBITICHHSI.

6. Crnexrpockonns

Criexrpel atoMoB. CHCTEMATHKA CHEKTPOB MHOTOIEKTPOHHBIX aTOMOB.

Tepmbl MHOTOIEKTPONNBIX aTOMOB, HETHOCTE BOJHOBOH (yHKuuM, npasusa otéopa s
JIHITONBHBIX PAIHALMOHHBIX HepexoJoB. ToHkas cTpykTypa atoMusix JHHIL CpepXTouxas
CTPYKTYPa aTOMHBIN JIHHHH. ATOMBI BO BHemmHeM aieKTpuueckom none: adgdexr Lltapa.
ATOMBI BO BHELIIHEM MarauTHOM 1ose: adgiext 3eemana. POTOINEKTPOHHAT CHEKTPOCKOTHS,
Abcoplunonnas u (IIYOPECUSHTHAs CREKTPOCKOIHS, CHEKTPOCKOINS KBAHTOBBIX OHEHMil.
Criextpockonus puadeproBeKux aToMoB. MHOrO(OTOHHAS HOHU3ALNHMOHHAS CREKTPOCKOIHS.
Hemuueiinag  nasepuan  criekTpockonms  wackimtenus.  CyOponiieposexas — jasepuas
cucktpockonus. Onruueckas opueHtanus aromon. CHEKTPOCKONHS Iepecevens ypoBHeit.
Jasepnoe oxnaxaenne. Kounencar bose-Ditntureiina.

Cnexrpnt monekyst. Ilpubmikeune Bopra-Onnenrciivepa. KoneGarensupie crextphi
ABYXATOMHBIN MOseKyn. Knaccupuraims HOPMAIBLHBIX KoneGanui MHOroaTOMHILIX MOJEKYH [0
Tnam cummerpun. KonedarenpHbic CIEKTPhl MHOFOATOMHBIX MOJCKYN. Pesonanc Mepau,
Bpawarensuas crpykrypa xonebarensusix nosoc Monexy:. [pasuna orGopa Bo spalareanbubix
ciiekrpax  mofexyi.  Mureucusnoctd  Bo  Bpawarensupix  criekrpax.  KomGuHaunonmoe
paccesnue B mosiekynax 1 KAPC. Tlpasuna orbopa B criexrpax xoMGHHALHOHHOTO paccesus,
[iaccudrcanms  JNEKTPOHHBIX  cOCTOAHMIT ABYXaTOMHBIX MoJekys. [lpasuza orbopa B
VIEKTPOHHBIX CrIeKTpax AsyxaroMublx monexyi. KoneGarensuo-ppamarensHas cTpykTypa B
MEKTPOHHBIX cnexTpax Monexys. [lpuuunn Opanxa-Koupona. Cusriernsie ¥ TPHILICTHBIC
COCTOAHHMSA  MOJIEKYA, juarpamma  S6noHckoro.  BesbisiyuaresbHblit  TIEPEHOC  IHEPrHM
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CKTPOHHOID BO30YKACHHI. Jlazepuo-umynuposaruas (hayopecuennus.
Buyrpupesonaropuas  criexrpockonus, DOTOAKYCTHUECKAS  CIICKTPOCKOTHAL. Teparepuosas
crexkTpockonus.  (Memroceymuas  aazepuass  CleKTpockonus.  DoroamccouManms i
HPCANCCOLMALNA  MOMCKYN.  OXJIUKIEHHE aTOMOB M MOJCKYJ JA3CPHBIM  H3TydeHHeMm.
Kounencar boze-Dureiina.

Criexrpockorns teepiaoro tena. Ilepexossl 1nojx seHcrTBHEM CBETZ B HACAILHOM
kpucrajie. Tlornowenne B Hupakpacuoil ofnacTH CHEKTpPa M BIAUMOJCHCTBHE chETa ¢
honounoft noxcuctemoit. anpeuweHHas 3oma H 06HACTh TPOIPAYHOCTH B JUIBJIEKTPUKAN.
Dxeuronnt Banse-Morra n Gpenxens. Obnacts (ynaamentansioro nornomenns. Fepexoms ¢
OCHOBHBIX  ypoBHEH aHepruu. Cnextpockonus jeieKTHbIX COCTOAHMH B KpHCTAJLIAX.
ABTOJIOKQNH3AMA JKCHTOHOB M JBIPOK B AHMIEKTPHKAX. Bropuumsie s(pektsl B KprcTAANax:
JHOMHHECLEHIHSL. (poTodMuccus, nedexroodpasopanne nox Aefcranem ceera. Kiaccu(uicanus
JIOMHHECHCHIMH 110 HANTCIBHOCTH CBCUCHHS W crocoly ee Bo3Gyiuenns. MosexyaapHas u
pekomOunauuonnas  momunecuennns. 3axon  Crokca-Jlommens. [lpasuiao  zepranbuoii
CHMMCTPHH  CNEKTPOB  HOMJIOLLICHHS M JHOMHHECUCHLMHE.  Paseesckoe  pacceanue M
KOMOHHALMOHHOE PacCesHie B KpHeTauiax. 3akod Bapraora. 30HHas MOCHb JHOMHHECIICHIHH
JHDICKTPHKOB. TlpuMenenue MOMHHECHCHIMH KPUCTAIOR B HAYKe, TEXHHKE M MCIHIMHE.
Criekrpockots sepioro MarnutHoro pesonanca (SIMP). CnexTpockornus aneKTPOHHOTO
nrapaMarsuTHore pesonanca (OFP).

7. Z_‘)RCHCPHMCH’ZRJIlxllﬂﬂ H ODHKIaAHAN 00THKa

Hicrounukn  ontudeckoro  u3ayuenns.  Temnossle, razopaspsuible #  jlasepHble
serounnkn,  Cunxporponioe  usaydense.  Omruueckue  Marepuannl.  XapakTepucruku
TIPHEMHHKOB  M3JIYUYCHHS: CHEKTpaiblias M HHTErpaibHas  YyBCTBHTEALHOCTL,  IIYMBI,
HHEPUHOHHOCTS. [pubopst ¢ 3apsaosol csazbio (F13C) - numeiixn, marpuusl,

Texuuxa  cnexrpockonuu.  CBeTOQHILTPLL,  IPHIMCHHBIE M JH(PAKIHOHHBIC
criexrpaibhbie  apubopsl,  uuTepdepomerper.  Tlonapuzaimonnsie  yorpoiictsa,  Oypbe-
crexrpockomnus, OCHOBHBIE XAPAKTEPHCTHKH NPHOOPOB: annaparuas (yYHBKUMS, paspelleHue,
CBETOCHJIA, JIHCIICPCHSL.

Honspuszaunonnpie yerpoHcTRa U cliocodsl NONSPHIALINY CBETA: (IIEHOYHBI HOTIPOH/L
KPUCTR/UTHYECKHE  MPHIMCHHLIC MOJAPH3ATOPLI, MHTEPPEPEHIHOHHBIC MOAPH3ATOPLL M
ceeroyesinrenn, Gaszoseie  mwiacTunxH, pomb Openens. Dpdext [Toxkensca u  sueiika
Toxkensca. Dddext Gapages. 3axon Mamoca.

JNaszepuas onruxa. 3anuch v obpadoTra onTHYECKOH HHpopMaln. MexauusM 3anHcH u
BOCHPOM3BCACHHSA BOJHOBBIX MOJCH € HOMOMIBIO ABYMEPHBIX H TPEXMEPHBIX TOJOTPaMM.
Liudposast rosorpadus, ronorpaduueckas u Tomorpaduueckas mukpockornms. Ilepexomunie #
nepeaToOUHBIC (PYHKUHN onTHYecKkuX chcTem obpaborkn uudopmanun. OyHKUuI paccesHs
Touxn.  Henonbzosauue  MeTonoB  Dypee-onTHKHM UL ONTHUECKOH  (GMABTPAUMH  #
pacriozxasatus 06pazos. Koppexuus u pexonctpykiuus uzobpanenii. Meroisl KOMITLIOTEPHOH
onruky. Muxpockonua. Paspewiaiomas  cnoco0HOCTE M YBENMUEHHE  MHKPOCKOTA.
[IpocTpancrentoe paspelieHHe #  UHCHOBas aneprypa. TeMuHOMoNBHAn  MHKPOCKOIHS.
Miukpockonus ¢asosoro konrpacrta. MAyOpecUCHTHAs MMKPOCKONHsS. MeToapl MoBLILICHHS
[POCTPAHCTBEHHOrO  paspelnenus  Bo  (uyopecuentioil  Muxpockoruu, Kondokaibyas
(utyopecteHTHas MUKpOcKonEd. Bojaokonuas OnTHKA. THIB! BOJOKOHHBIX CBETOBOAOB. MoJib!
onTHYeCKHX BoaokoH. Hanpasnenusie orsersuresni. Bosokonunlie aunnn casy. Hemuuelinoe
IPHEKTHE B ONTHUCCKIX BOJOKHAX.

Jlazepupie npubOpsl KBaHTOROI MekTpouuKy. OATHYCCKAs OpUHEHTALMS B rasax H
kpucramiax, Ksantoselit MarnutomeTp ¢ ontuuyeckoll wakauxoii. Keauroswlii crampapr
YACTOTHI Ha CREPXTOHKHX MEPEX0JaX B aToMax. JlazepHslil cTaunapT 4acTorhl.



8. Onrruka nazepon

OCHOBHBIC NPHHLHNLI PadOTHI 1a3€POR, exembl Hakauku. Teopus Jlamba, JsmGoseruit nposast.
Dpdextnr saTArHBaHHA  YAcTOTBl M Buiropamns awip. Onruueckue pesoHatophi. Mops!
OITHYCCKHX  pesoHatopos. CpoiicTBa nazepHbIX Iyuxop. Tunsl jazepos. TeepioTenbubie
nasepwi. Jlasepbt na uentpax oxpacki. Jlasepsl ua pacTBopax opraHMuecKHX KpacHTenei.
Fazoswle slasepnl: nazepnl Ha HEHTPAILHBIX aTOMAX, HOHHDIE JA3EPLI, MOJNEKYIIPHBIC Ja3epbl,
Na3ephl Ha CAMOOTPAHUHYCHHLIN Nepexofax. DKCHUMEpHbie nasepbl. XUMHUECKHE nazepbl.
Monynposopnukossie  nasepsi. Jlasepul ma rereponepexosax. Jlasepsi Ha  CBOGOAMBIN
sekTpoHax. [lepecrpanpaemble  nasepbl.  PeKHMBI paborsl  nasepos. HenpepbigHbie i
uMnyisennil - pexumbl.  Monynsuus  poGportnocts.  Cunxponusaumst moa.  [enepanus
CBEPXKOPOTKUN HMITYALCOB. [IpHHLIMNBL a7anTHBHON ONTHKH, KOPPEKLHS BOJHOBOIC ()poHTa
JA3CPHBIX NYUKOB.



bisrersl

buner Nei 01.04.05
1. Ypasuenns Maxcsenna. Bexrop Ymopa-[lofintntra. dasosas u rpynnosas ckopocty
ceera. [Inockue u cdepuyeckie BombL

2. Chextpanbiibie npHBOPLL, paspeinaiomas clnocoSHocTs, cBeTocnaa, Ancrepens. Texnuka
cnekrpockonii.  CneTopuaAbTPLL, NpH3MEHHBIC H AH(PAKIHOHHBIC CHEKTPabHBIE
[PHOOPLI, HHTEPPCPOMCTPIL.

Buaer No2 01.04.05

. Nongpusaumst csBera, Buan  noaspuzauuu.  Ilapamerpst  Croxcea, Tunns
HOIIPH3AHONHBIX YCrpoHeTs. Bexrop konca. Chepa IMyaukape

2. Pazpewaowast  cnocobnocre M yBemmuenue  Mukpockona.  [Ipocrpancrsensoe
paspelienne u uMcioBas aneprypa. TemHonofsHas muxpockonus. Mukpockonus
¢azosoro kontpacra. GnyopecienTHas Mukpockoris. Kondoxanehas ¢iyopecuentnas
MUKPOCKOTTHSL,

Buser Ne3 01.04.05

1. Baeuns, npoHCXOAAIHE HA pa3jene JBYX Cpe/l: OTPakKCHHE, MpenoMieHue, (popMyIibl
Openens, yroa Bprocrepa. 110JHOE BHYTpEHHEE OTPAKEHHE, YIOAKOBLIH OTPAKATEND.,

2. TlpyHuMnel ROAYHEHHA KOPOTKHX Ja3C€PHBIX  HMNYALCOB. Meroa  Mouyasuuu
HOOPOTHOCTH JNazepHoro pesoxatopa. Ilpumeps! upuMcHeHus.

Buser Ned 01.04.05

1. BCIJOSITHOCTH CHOHTAHHEBINX H BBIHYKHCHHBIX pPaiHalHOHHBLIX NepeXQlo8.
Koa(ppuumenrsr  Ditnwrrefina. 3akon byrepa-JlambGepra-bapa, OcHOBHBbIE HpHUmbbL]
YUIHPCHHS CHCKTPAIBHBINX JHHHH.

2. Toaynposoamnukosele jazepel. Jlazeper na rereponepexomgax. OcHopHbie obnacty ux
IPHMEHEHS,
Buner NoS 01.04.03

I. Knaccuveckas Teopust B3auMOAedcTBMA  M3jyueHHst ¢ BeuiecrsoM. [lokazarenu
npeioMIIeHHs M NOTIOUICHHA BEHICTRA, KOMIUICKCHBIH NOKA3aTe/h HPEIOMACHHS.
Metoanl w3MepeHust fokazareis npesloMienus Bemecrpa. Jlpcnepcus noxasaresnst
ipenosienus. Hucnepenonusie coornoinenus Kpamepca-Kpounra. Hopmanbuas #
aHOMaJILHAA JHCTICPCHIL,
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2. Toayuenue (eMTOCEKYHIHLIX JA3CPUBIX HMIYAbCOB. MeTox CHHXPOHHIAUKMH MO,
AKTHBHAS M MACCHBHAs cMHXpounsauns mon. CooTHOmeHHE MEILY HANHTEABHOCTBIO K
LWHPHHOK  criexTpa.  M3smepenue  anurennHocTy (PEMTOCEKYHANBIX  HMIYILCOR:
ABTOKOPpPEATOP.

Buner Ne6 01.04.05

L. Tcomerpuueckas onTHKa H HapakcuaibHoe npudimxenne. GOPMHPOBAHHE ONITHUECKOTO
mzobpakenns. Chepuuecicue zeprana W JHusbEL [TocTpoetne H306paKEHHE ¢ HOMOIIBIO
JNH3BL  ADCDpauMi  ONTHYMECKOH  CHCTEMBE  aCTHIMATH3M, JHCTOPCHS,  KOMa,
xpomariyeckue abeppailn. Merozst SopsGu ¢ abepparsmu.

2. Bonoxounas onrHka. THILI BONOKOMHBIX CBETOBOJOB. MOAB ONTHYECKHX BOJIOKOLL
Hanpasnenupie orersurenn. Bosoxonuse aurum ceszmn. Henuneiinbie pdexts B
OUTHYUCCKHX BOJIOKHAN,

buser No7 01.04.05

1. Bpemetinad v npoctpascTRENtas KOrepeHTHOCTL CBETOBLIX Nosei. Kpanrosas npupoia
coera. Crarscruka (otonos. CTaTMCTHYECKNE XAPAKTEPHCTHKH NEPBOTO HOPSIKA
cpetoBrix Bosm. Onetr Bpayna-Teucca. Pacupeaenense Boze-Ditnurreiina,

2. JleTekropnl ONTHUECKOrO HM3AYUCHHS [ pasHbIN AHAIA30HOB JUIMH BOJAH K MX
XapakTePHCTHRHU: CHEKTPAILHAS ¥ HHTErPaihbHas HYBCTBHTEILHOCTh, HHEPUHOHHOCTS,
urysbl. POTOAHOLI, (POTOIAEKTPOIHBIC YMHOKITEIH, 1IPHBOPHL ¢ 3apAA0BOil CBIZBIO,
MHKPOKaHAIBHEIE (POTOMCTEKTOPD], POTOTLAACTHHIH.

buner Ne§ 01.04.05

I. Pacopocrpanense Boan B meoaHopozHoit  cpesie.  PageeBckoe  paccesHMe.
KomOunatonnoe (Pamanosekoe) paccesinme. Kaccuueckoe i KBaHTOBOMCXAHHMECKOES
onucanye.  llpapuna orbopa s xoMOHHAWMOHHOTO paccesnms.  [Tpunenenus
KOMOMHALMOHHOIO PacceaHusL.

2. Tonspuzanuonnsie yeTpoiicTBa i cHOCOOBI NMOMSIPH3ALMN CBETA: IIEHOMILI TOAAPOUL,
KPUCTAAAHYCCKAC PH3MEHHBIC HONSAPH3ATOPbI, HHTEPHCPCHIMONHBIE HOIAPH3ATORSI 1
cBeTOHENNTE I, (razoBele TIACTHHKM, poMO Openens. Ddexr Toxkensca u suefixa
{Toxkensca. Ddext Oapasges. 3axon Mamoca.

buser Ne9 01.04.05

. Tepmbl MHOrO3MEKTPOHHBIX ATOMOB, YCTHOCTL BOMHOBOH (DyuKuuH, npasmia oréopa
Ut DNEKTPHICCKHN H Mar#HTHBIX AHIOJBHBIX PAIHAIHOHHBIX IEPEXOHOB.
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2. Jlazepwt ¢ ontuuecko#f Haxaukoit. TseprorensHble Jiasepbl. Jlazepsl Ha pacTBOpax
OpraHu4ecKux KpacuteneH. Jlazepet Ha ueHTpax okpacku. IlpuHuuner paboTbt u
BO3MOXHOCTL I1EPECTPOHKY YACTOTHL.

Brner NelQ 01.04.05

1. llpunuun  bopua-OnnenrefiMepa.  Knaccuduxauus — 3JeKTPOHHBIX  COCTOSHHH
ABYXaTOMHBIX Mojexylsl. [lpasuna orGopa B 3AEKTPOHHBIX CIGKTPaX MBYXATOMHBIX
monexyi. KonebarenbHo-BpamaTenbaas CTPYKTYpa B 3IEKTPOHHBIX CIIEKTPAX MONEKYIL
[purun @panka-Konpona.

2. IlpuHUADBL afanTHBHOH ONTHKH; KOPPEKLHs BOJIHOBOTO (POHTA NA3epHBIX MYUKOR.
Mamepenye xauecTsa NasepHOro Imydka C MCIOJNB30BAaHHEM HHTEPQEPEHLIHOHHEIX
metoaoB. [lpocTpaHCTBEHHO BpEMEGHHBIE MOZYJIATOPHI CBETa Ha OCHOBE IKHIIKHX
KPHCTAJLIIOB M MaTPHIBI MHKPO3CPKAI.

Buner Nell 01.04.05

1. KonebarenpHple CHEKTPB  JABYXAaTOMHBIX ~ MOJAEKYJ. BpawarensHas CTPyKTypa
KojebarensHeIX nomoc Monekyd. Ilpapuna or0opa BO Bpam@aTeNbHBIX CIEKTPAX
MOJIEKYIL.

2. TazoBble Jlasepsl: NA3ephl HA HEHTPANBHBIX aTOMAX, HOHHbIE JIA3€Pbl, MOIEKYISPHLIC
Na3epsl, Ja3ephl HA CAMOOTPAHHYEHHBIX TIEpEXoJax. DKCUMepHsIe jlazephl. [IpuHiumm:
paboTe! W OONACTH IPUMEHEHHS.

bunetr Ne 12 01.64.05

1. Cudriernple ¥ TPHILIETHBIC COCTOSHHS MHOIOATOMHBIX MONEKY, JuarpaMma
Sbnonckoro. besplsnydaTesnbHBIE IEPEHOC 3HEPIHH  IEKTPOHHOLO BO3GYKICHHA.
Qoropozbyxaenne (uyopodopos. [lpaBuino 3epkambHOH CHMMETPHH — CHEKTPOB
MOITIOILEHHUS U NIOMUHECHCHIIHH.

2. JlasepHo-nniymupoBanHas {(uiyopecteHuHs. BHYTPHPE3OHATOPHAS CHEKTPOCKOIIMSL.
doToakycTHyecKas CleKTPOCKOMIHS.

Buaer Nel3 01.04.05

1. Cnextpocxonus tBepmoro Tesa. Ilepexomsl moi aedcrBHeM CBETa B HMACANBHOM
KpucTaiie. 3anpellieHnas 30Ha M 00nacTh NPO3PauHOCTH B AHONEKTPHKAX.
Criextpockonus Ae(exTHEIX COCTOAHMI B KpUCTANNAX,

2. Teparepuopas CIEKTPOCKOIMS: HCTOUHHKM M IPHEMHUKE M3JIydeHHS, O06acTH
[IPHMEHEHHS.



buaer Neld (01.04.05

L. Murepdepennnn v audparuns. Yeaosue Habmozenus uurepdepenuuu. ITpuuunn
loftrenca-Openenst.  Cxansprast teopus mudpaximi:  andpakuus Opayurodepa i
Dpetens, CHEKTP NPOCTPAHCTBEHHLIX YACTOT BOAHOBOTO (poHTa M mpeodpazosamnue
Dypoe. Judpakunonnas pemerka. MHOFOCHORHBIE TOKPBITHS.

2. Muorodorounas HOHH3ALHOH HAS CHEKTPOCKOIHA. Heanuelinas  nasepuasn
CIECKTPOCKOMHSA HACKILIEHHSL.

buner Nels 01.04.05

I. OcHoBHbIe NPHHIMNLL PpaboThl azepon, cxenmbt Hakauxy. Teopus JIamda, JIsmGorckuii
npoBaL. D(PeKTs 3aTACHBAHMS YaCTOThl 0 BLIFOPaHHs [bIp. OITHUCCKIE PEIOHATOPDI.
Mob! OITHUECKIX PE3OHATOPOR,

2. Tenepaunsa psropoit rapmouuu. Teruoas 1 Kepposckas onrtuueckas HEIUHEHHOCTD.
Yenosre dazosoro cuuxponnsma. lapamerpuueckoe yeuienue,

Buner Ne 16 01.04.05

1. Owruxa asmxymuxcs cpen. Oneitsl ®n3o u Maiikenscona. [TpeoGpazosanns Jlopenua,
2. Tuust  MMIYALCHBIX  (peMTOCEKYHAHBIX  jazepoB. (DeMTocexyuamas jazepHas

CHCKTPOCKOIIHSA. Bapﬂai-rrm HCTIONL3ORAHMS B 00nacTH NPHMCHCHHS.

buaer Nol7 (1.04.05

L. Onnodoronusie u  muorogoronnse npoueccsl. Henuneiinble BOCTIPUHMYHBOCTH.
["enepauns onruueckux rapmonuk. [apamerpuveckoe nipeoGpazopatine 1acToThl,

2. Oxnaxienne aToMOB H MOJIEKYJ AazepHLiM n3gyuenuenm. Konuencar Bose-Duureiina.

Buner Ne 18 (11.04.05

1. ATOMB! H MOJIEKYJIB! BO BHCLIHEM MarHuTHoM nojie: agupext 3eemana, AGcopOumnonnas
# (iyopecuenTHas cnekrpockonis. CnexTpocKonis KBaHTOBBIX OHeHHH.

2. Onnuncona ®Dpenend. OnTHUECKHE CROHCTBA OXHOOCHBIX M ABYOCHBLIN KPUCTAILIOB.
Jpoitnoe ayuenpenomienne. Inexrtpoontudeckie adupextnt IKeppa u [Mokkensca.
ObnacTy NpUMCHCHHS,



buner Ne 19 01.04.05

L. Onmruueckue pesonaropsl. TTpofosbHble M 1l0TEPedHbIE MOABL. METOAB 107YYCHS
OIHOMOIOBOTO Ja3e¢PHOTO M3jiydenna. TIpocrpancTaentas w BpesMeHHas KorepeiTHocTs
JABEPHOTO H3AYHSHIS.

2. Kpawroseii MarmutoMeTp ¢ onrtHucckod maxkaukoH. [lpumupn neifctus u oGnactu
IPHMEHEHHS,

buner Ne 20 (01.04.05
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L. DAekTpOAMHONBHEIE, MATHHTOIMIONLHbIEC B KBAAPYIOIBHBIE PAIHALMONHLIE TEPEXOhl
B atomax # Monekyaax. Ob6acTy npiUMcHeHHs.

2. 3anmneh n obpaborka onTHueckoil HidopMalinn. MexXamnsn 3amiucH 1 BOCHPOH3BEICH I
BOJHOBBIN [IOJICH € [OMOIKLIO JBYMEPHBIX # TpeXMepHbIXx rogorpams. [ludposas
rojiorpadus, rojorpadHyeckas 1 TOMOrpaduUecKas MHKPOCKOIHS,
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