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1. HEJIA U 3AJAYHU YYEBHOM JUCHUILIUHBI

IeasiMu yu4eOHOM JUCIMILUTHHEL SBIISIOTCS

- CO37aHME y aClMpaHTa KOMIUICKCA 3HAHWH O (yHIAMEHTaIbHBIX CBOHCTBAX DIEKTPO-
MariuTHBIX BOJH BHIHMOIO, HH(PAKpacHOro M yibTpadHONETOBOrO AMANAa30HOB CHEKTpPa, IKC-
[IEPUMEHTAJILHBIX METOJIOB HX HCCIICIOBAHMS.

-(opMHpOBanye NpeCTaBIeHH O NMPUPOJIE SIEKTPOMATHUTHBIX BOJIH, UX B3aMMOJICH-
CTBHH C BELIECTBOM U MX CIIOCOOAX reHepaluu U JeTEKTHPOBAHHS.

- 03HaKOMJICHHE aCIHPAHTOB C MOC/IEIHAMH JOCTHKEHHSIMH ONTHKH M MEPCIIEKTHBAMHU MX
IPUMEHEHHS JUIs IPAKTHYECKHX 3a/1a4.

Jlns ocTiOKeHus 3aja4, TOCTABIEHHBIX MPH H3YYeHWH JUCHHIUTHHBI, HCIONb3YeTCs
HabOp METOAMYECKHX CPECTB: yuebHas, yueOHO-METOANYECKas JIUTepaTypa, HHPOPMAIHOHHBIE

pecypchbl OubIMOTEKH, SNIEKTPOHHEIE KYPCHI H JIp.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OOIl

PaccmarpnBaemas IMCHHMIUIMHA ABIIAETCS BADHATHBHOM B ILIaHE MOATOTOBKE aCIIMPAHTOB,
obyyaromuxcs o npopumo 01.04.05 OnTuka.

IIpu ee n3yyeHHH HCMONB3YIOTCS 3HAHMS M HABBIKH, IIOJIy4YEHHbIE aCTIUPAHTAMHU TIPH H3Y-
YEHHH KYPCOB OOIUEH U TEOPETHYECKOH (PU3UKH H NMPEAIIECTBYIOMHNX KYPCOB CIIEIHAIBHBIX AUC-
IMIUIMH 110 cnennanusauuu «Onrtuka». MeToguyeckoi OCHOBON H3y4eHHs JUCLHIUIHHBI SBIIS-
IOTCS KYPCBI 3JIEKTPOJAMHAMHKH U KBAHTOBOH (PU3HKH.

AKTYaJIbHOCTb W3yYeHHs JMCIHMIUTHHBI ONPEIEISeTCs BAXKHOH POJIbIO ONTHKH B COBpe-
MEHHOH HayKe M TEeXHHKE HeOOXOJMMOCTBIO KOMILIEKCa 3HAHHH M YMEHHH, MpHOOPETaeMbIX B
XOJle M3y4YEHHs Kypca, JUlsl MpaKTHYeCKUX npuMeHeHuil. TemaTHka Kypca cOOTBETCTBYET NpHO-
PHUTETHBIM HalpPaBJICHHAM DPa3sBUTHS HAYKH, TEXHOJOTMH M TexHMKH Poccuiickoit ®eneparyu:
«MnpycTpus HaHOCHCTeM M MaTepHanoBy, «VH()OPMAaUHOHHO-TEIeKOMMYHHKALHOHHBIE CHCTE-

MBI».

3. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUS TUCIUITIMHBI
IIpouece usyyenus aucuuminebl «ONTHKA» HAlpaBleH Ha (OPMUPOBAHHE CIETYIOIIHX
komrnereHuui B coorBercTBUM ¢ OOII o nanpasnenunio noaroroku 03.06.01 ®usuka u actpo-

HOMHSA:



3.1. Ynueepcanvusie Komnemenyuu:

- CIOCOOHOCTE K KPHTHYECKOMY aHAJIH3Y H OLEHKE COBPEMEHHBIX HAYYHBIX MOCTHIKEHHIA,
FCHCPUPOBAHUIO HOBBIX MICH IPH PELICHUH MCCIIEOBATENILCKUX M MPAKTHYECKHX 3a71ay, B TOM
YHCJIe B MeXAUCUHUIUIHHAPHBIX 00nacTsx (YK-1);

3.2. Obuenpodheccuonanvrsie Komnemenyuu:

- CIOCODHOCTB CaMOCTOSATENBHO OCYIIECTBISITE HAy4HO-MCCIIENOBATENBCKYIO JESTelb-
HOCTb B COOTBETCTBYIOMICH Npo(eccHOHaNbHOM 06/1aCTH ¢ HCIIONIB30BAHHEM COBPEMEHHBIX Me-
TOJIOB HCCIICI0BAHUS H HH(POPMALMOHHO-KOMMYHHKALMOHHBIX TexHoorui (OITK-1);

3.3. IIpogheccuonanvrsie Komnemenyuu:

- CIocoOHOCTB (POPMYIIUPOBATH 3a1aUM IKCHEPHMEHTANBHBIX MCCIIEIOBAHMI, MIAHHPO-
BaTh M PEAIM30BBLIBATh IOCTAHOBKY 3KCIEPHMEHTOB, HAIIPABICHHBIX HA PELICHHE [10CTABICHHBIX
3anau (T1K-1);

- CIOCOOHOCTH NPOBOJUTH CaMOCTOSITENBHBIE HCCIEAOBAHMS, BJAJIETh COBPEMEHHBIMH
METOJIaMH ONTHYECKOH criekTpockonuu (ITK-2).

- CIIOCOOHOCTH NPUHUMATh YYacTHE B pa3paboTKe HOBBIX METOIOB H METOIHYECKHUX I1O/I-
XOJIOB B Hay4YHBIX MCC/IeJOBAHUAX B oOsacti ontuku (ITK-3),

1o oKOHYaHUH H3yYEeHHMS! TUCLMITIHHBI ACHPAHTHI JIOJKHEI Oy Iy T

3HATh:

- OCHOBHBIE METO/IbI OTIMCAHMS! IBHIKEHHS DJICKTPOMArHUTHBIX BOJIH B CPEJI€ M BAKYYME;

- OCHOBHBIE CIIOCOOBI F€HEPALMH H JIETEKTHPOBAHHS ONTHYECKOTO H3JTy4eHH s,

- OCHOBBI CIIEKTPOCKOIIHH aTOMOB MOJIEKYJI M TBEPIOro Tela;

yMeTh:

- COCTABJIATh U PACCYHTHIBATH OTNITHUECKHE CXEMBI;

- (DeHOMEHOJIOrHYECKH OMHMCBHIBATE TPOIECCHl JIFOMUHECLEHIMM PACTBOPOB M TBEPIbIX
TEIL;

BJIAJAETH ONBITOM:

- CaMOCTOATEJILHOTO H3YYCHHS W aHaIM3a CIIELHAIbHON HAYYHOH M METOAHYECKOH JuTe-
paTypel, CBA3aHHOMH ¢ npobiieMaM# ONTHKH;

- OKCIICPHUMEHTAIBHBIX MCCIIEIOBaHHi mpoueccoB ¢uyopecueHiinn U ¢ochopecueHuu

PacTBOPOB M TBEPABIX TEJI HA COBPEMEHHOM MHHOBALlTHOHHOM 060py,HOBaHHH

4. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILINHBI



4.1. Pa3zoenst OucyunauHsl u U0l 3aHAMUIL
[IpuBoanmas Huxe Tabnuua MoKa3bIBAaeT paclpe/eNieHHe OloKeTa yaeGHOro BpEMEHH,

OTBOJIMMOT0 Ha OCBOSHHE OCHOBHBIX pa3/Ie/ioB Kypca COrjiacHo yuebHomy ruiany 72 yaca, 2 3E.

Tpy- | O6B Bcero yueOHbIx 3aHs-
JIoeM- | eM THH
KOCTh | pa- (B 4acax)
HaumenoBanue pasziesnos u TeM (8 Q8-
P 3ET) | 1w
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Jla | ca- KOH-
6./ | Mo- | Tpon
JeK | mp | cro- | B
U | aKT | ATen
" bHas
pa-
bora
1 2 3 4 3 6 7
Paszjen 1. ®u3uveckne 0CHOBBLI ONTHKH
Tema 1.1 DnexkTpomMaruuTHas TEOPHs CBETA 12 4 8
Tema 1.2. 'eomeTpuyeckas onTHKa 6
Tema 1.3 MuTtepdepentus u qudpaxims CBETOBBIX 6 2 B
BOJIH
Tema 1.4. Teopust M3Ny4eHHs B B3aHMOJEHCTBHUS CBeE- 12 -4 8
TOBBIX BOJIH C BEIIECTBOM
Tema 1.5. Craructuyeckas onTuka 6 2 -
Bcero no pazneny 1 42 14 28
Paszgen 2. IIpuvMeHeHne onTHYECKHX METOA0B
Tema 2.1. CnekTpockomnus 12
Tema 2.2. DxcriepuMeHTaNbHAS U IPUKJIAIHAS ONTHKA 9
Tema 2.3. OnTuka nazepos 9
Bceero no pazneny 1 30 10 20
Bcero mo jucununaune 2 72 | 24 48 | Koxsa

4.2. Codepircanue pazoenoe u mem




Paznen 1.@u3nueckne 0CHOBBI ONITHKH

Tema 1.1. D1eKTpOMAarHUTHAS TEOPHS CBETA

CriekTp 51€KTPOMArHUTHBIX KOJIeOaHuil, H3lydeHne abCoIIOTHO YepHOro Tena. YpaBHe-
Hust Makcseiia. Bexrop Ymosa-Iloitntunra. BonnoBoe ypasuenue. ITnockue u cdeprueckue
BonHBL. Ilapabonmyeckoe npubmmkenne. Paszopas U rpymmoBas CKOpocTH cBeta. Ilonspusanus
ceeta. Bexrop [[onca. ITapamerpsr Ctokca. Cdepa ITyanxape. Pacuernsle Metozansl JKOHCA U
Mirosutepa. OTpakeHHe U PeIOMIIEHHE CBETa Ha IPAHMULE Pasjiesa H30TPOIHBIX cpell. PopMyIib
®penensi. [lonnoe BHyTpeHHee oTpakeHHe. KomrulekcHas AMdieKTpHYecKas MPOHHIAEMOCTb.
Knaccuueckas teopus aucnepcuu ceta. PacnpocTpaneHne cBeTa B aHM30TPOIHbBIX H THPOTPOTI-
HBIX cpeax. dimncon]] Gpenenst. OnTuyeckne CBOHCTBA OJHOOCHBIX U IBYOCHBIX KPHUCTAILIOB.
HBoiiHoe nydenpenomnenue. Konnueckas pedppaxims. Diekrpoontuyeckue s¢ddextsr Keppa n
Ilokkenbca. Ontuyeckas axtuBHOCTB. Dddexr Dapanes. Ontuka ABHKymHXCS cpen. OMBITHI
®uzo u Maiikenscona. [Ipeobpaszosanus Jlopenna.

Tema 1.2. I'eomeTpuyeckas onTHKa

['eomeTpuyeckas onTuKa M napakcHaibHOe MpHOIKeHHe. MOPMUPOBAHHE ONITHYECKOTO
u300paxeHus. OCHOBHBIE 3aKOHBI I€OMETPHYECKOH ONTHKH. IlapakchanpHOe NpHOIIMIKEHHE.
Cdepuueckue 3epkana u aunskl. [loctpoenne n300pakeHHe ¢ MOMOIIBIO JHH3bL. AGepparii orl-
THYECKOH CHCTEMBI: ACTHIMAaTH3M, JHCTOPCHs, KOMa, XpoMarHdeckue abeppaiuu. MeTompl
6oprObI ¢ abeppaunsamu. YpasHenue siikoHana. O61acTh IPUMEHEHHS JTyYEBOTO MPHOIHKESHHUSL.
[Ipuauun @epma. OGpasosaHue KayCTHK B ONTHYECKHX cHCTeMax. THIIBI onTHYecKHX TpHOOpOB.

Tema 1.3. UuTepdepenuus u {udpakuus cBETOBLIX BOJH

WMurepdepeHius nojHoCTbIO- U YaCTHYHO-KOTEPEHTHOTO M3mydeHus. KoMIiekcHas cre-
NEeHb KOTePeHTHOCTH. J[ByXiydeBas u MHOronyyesas uHTepdepeHins. Clekibl U KOrepeHTHOe
usnyyenue. Korepentneiif mym. CraBuroBas W creki-untepdepomerpus. MHOroCIOMHBIE MTO-
KpeITHst. JIndpaxuus. ludpakuuonnsie unterpanst Kupxroda - ioiirenca. Judpaxuns Opere-
ns 1 Opaynrodepa. BiusHue nudpakiuy Ha paspelraonyio CHily CHCTEM, 00pa3ylonux H300-
paxenne. CHHTETHYECKAs anepTypa Kak METOJ MOBBIUCHUs [POCTPAHCTBEHHOTO pPa3pelIeHMSL.
HAndpakuronnas pemerka. OCHOBBI BeKTOPHOM Teopun mudpaxuun. OcobeHnocTn mudpakiuu
HEKOTepeHTHOro u3ny4enus.. [[pocTpancTBennble 4acTOTHI BOJIHOBOroO (ponTa. Myphe npeodpa-
soBanue. JluQppakius Ha npamMoyroibHoM oTBepcTHH. OOpaTHBIE 3a/aui TEOPHH JH(PPAKIIHH.
Cunres ontHueckux sneMeHToB. KnHOOpMHas onTHKA.

Tema 1.4. Teopus H3IyueHHs H B3AHMOACHCTBHS CBETOBBIX BOJIH ¢ BEIIECTBOM

Knaceuyeckas Teopus B3aMMOJEHCTBHS H3ITydeHHs ¢ BelIecTBOM. Pe3oHaHCHOE npubm-

kenue. Jlucnepcuonnsle cootnomenus Kpamepca-Kponunra. Onruueckuii sdppext Iltapka. do-



TOHHOE 3X0 M CaMOMH/IyLUPOBaHHasA Npo3payHocTh. CouTOHBI. PenakcallmOHHBIE MPOLECCEL
CamocornacoBaHHble YpaBHEHHMs [UIsl TOJISI, TOJSIPH3ALMH U PA3HOCTH 3aceieHHocTeil. DPdekT
Haceimenus. @oroakruBanus ayopodopor. PotoobecieunBanne Giryopodopos. 3aKoHbI TEN-
noBoro usnydeHus. Gopmyia [Inanka. BeposSTHOCTH CIOHTAHHBIX M BBIHYKIEHHBIX [1E€PEXO/I0B.
Koappunuentsr ODitnmreiina. 3akon byrepa-JlamGepra-bopa. Mexauusmpl ymMpeHus cIIeK-
TPaJbHBIX JIMHUH B razax u TBep/AbiX Tesax. Potorddexr. KBanroBanue noss. Onepatopsl poxk-
JIEHUSI ¥ YHHYTOXKeHHs (OoTOHOB. ['aMMUIIbTOHHAH KBAaHTOBAHHOTO 1oJisi. KoMMyTaliMoHHbIe COOT-
HOLIEHMs IS onepatopoB nojs. OAHO(POTOHHBEIE H MHOTO(OTOHHBIE MPOLECCHI. DIEKTPO/IH-
10JIbHBIE, MATHUTOAMIIOIBHBIE U KBAJAPYNOJIbHBIC paAHallHOHHBIE nepexo/ipl. Henmuneiinsie Boc-
IPUUMYUBOCTH. PacnpocTpanenne BosIH B HenuHEitHO# cpene. MeToa MeUIEHHO MEHSIOLIUXCS
aMIUTMTY/. YCIIOBHE CHHXpOHH3MA. I'eHepanust onTHueckux rapmonuk. [lapamerpuueckoe mpe-
obpaszoBanue yactoThl. CamodoKkycupoBka ceta. KomOuHanuonHoe paccessHue. BeIHYkIeHHOE
paccesanue Mannensiurama-bpuunosna. YetsipexBonnoBoe cMemnBanuie. OOpaleHne BOJIHOBO-
ro (ponra. BelecTBo B CBEpXCHILHOM CBETOBOM IIOJIE.

Tema 1.5. Crarucruyeckasi ONTHKA

BpemenHass M IpOCTpaHCTBEHHAs KOTE€PEHTHOCTh CBETOBBIX IOJIEH; KOPPENSIHOHHBIE
(pynkuuu nepporo M BeicmMX nopsaakoB. ChekrtpansHoe mpejcrasienue. Teopema Bunepa-
Xununna. Mureppepomerpust uHteHcuBHocTed. OnbiT bpayna-Teucca. KanToBhle cBOMCTBa
CBETOBBLIX I0JIei. MPOKOBCKOE, KOrepeHTHOEe M CXKaToe COocTosiHue mousd. Pacnipenenenne Bose-
Oiinmreiina. Ilapamerp Beipoxaenus nons. Cratuctika GporoHoB. CBi3b CTATHCTUK (POTOHOB H
(borooTcueToB, Gopmyna Manzens s pacnpesenerus poroorcyeros. Jpobosoii mym. Cratu-
CTHYECKHE CBOMCTBA JiazepHOro usiydyenus. Koppensmuonnas crekrpockomnus. DddexTs rpyi-
NHMPOBKH M aHTUTPYNIHUPOBKH poToHOB. [lepenyranHblie cocTosiHus cBeta. OnTHYecKas peannsa-
1M KyOuToB M MX npeobOpazoBanus. CocrosHus bemna. [apamokc Diinmreiina-ITogonsckoro-
Posena. Hepasenctsa benna. Pacnipoctpanenne BOJIH B ciydaifHO HeogHOpoaHO# cpeae. Koppe-
JISIMOHHBIE M CTPYKTYPHbIE (DYyHKIMHM aMIUTMTYABI H (a3bl. Paccesnue cera B qUCTIEpcHOM cpe-
Je; ypaBHeHHe nepenoca, auddy3nonnoe npubmnkenne. PaccesHue ceeta B OMOTKAHIX, METO/IbI

€ro YMCHBILICHH .

Pa3zpen 2. IlpumeHeHHe onTHYECKHX METO10B

Tema 2.1. CnexkTpockonus

CnexTpel aToMoB. CHCTEMaTHKa CIIEKTPOB MHOTO3JICKTPOHHBIX aTOMOB.

TepMBl MHOTO3JIEKTPOHHBIX ATOMOB, YE€THOCTh BOJIHOBOM (yHKIHH, NpaBuiia oToOpa st
JUIIOJILHBIX PaJHAlHOHHBIX IIEpeXof0B. ToHKass CTpyKTypa aToMHbIX JHHHH. CBepXTOHKas

CTPYKTypa aTOMHBIX JIMHHil. ATOMBI BO BHEIIHEM 3JIeKTpuueckoM mnoie: 3¢pdexkr lrapka. Ato-



MBI BO BHEIIHEM MarHuTHOM moje: d(pdexT 3eemana. POTOINMEKTPOHHAS CIIEKTPOCKONHUsA. A6-
copOuMoHHas U (uyopecleHTHas crieKTpockonus. CreKTpocKonust KBaHTOBBIX Ouenuit. Criek-
TPOCKONHsI pUAOEPrOBCKUX aTOMOB. MHOTo(OTOHHAs MOHM3ALMOHHAs CreKTpocKomus. Henmu-
HeiiHas JlasepHas CIEKTPOCKONHUs HackimeHus. CyOmomnmiepoBekas JlasepHasi CreKTPOCKOIHS.
Onruyeckas opuenTanus atoMoB. CreKTPOCKONHS MepeceyeHus ypoBHeil. JlazepHoe oxnmanxcie-
nue. Konznencar boze-DitHuureitna.

Cnextppl Monekyn. Ilpubmmxenne Bopua-Onmenreiivepa. KosebarenbHble CHEKTpHI
JIByXaTOMHBIX MoJiekys1. Knaccudukanus HopManbHBIX KoTeOaHHH MHOTOATOMHBIX MOJIEKYJ MO
THnam cummerpuu. KonebarenpHple CIEKTPBI MHOrOATOMHBIX MOJIeKyJ1. Pesonanc ®epmu. Bpa-
mareibHas CTpyKTypa KosiebarenbHbIX mojoc Mouiekyn. [lpaBuia orGopa Bo BpamareibHBIX
CIIEKTpax MOJIEKyJl. IHTEHCHBHOCTH BO BpamaTellbHbIX clieKTpax. KoMOHHAIMOHHOE paccesHue
B Mosiekynax ¥ KAPC. TlpaBuna orbopa B cnekTpax koMOHHAUHOHHOrO paccesHus. Kinaccudu-
Kalus 3JIEKTPOHHBIX COCTOAHHI JByXaTOMHBIX MousieKyJ1. [IpaBuia otGopa B 2JIeKTPOHHBIX CIIEK-
Tpax JBYXaTOMHBIX Molekys. KonebGarensHo-BpamatenbHas CTPYKTYpa B 3JIEKTPOHHBIX CIIEK-
Tpax Mosieky. [Ipunuun @panka-Konnona. CuHIIIETHBIE W TPHIUIETHBIE COCTOSHHS MOJIEKYII,
auarpamma SI610HcKoro. bespl3imyyaTeNbHBIH NEepeHOC YHEPrHH JIEKTPOHHOIO BO30YIKICHHS.
JlazepHno-unayuuposannas Quyopecuennus. BHyTpupesonarophas crextpockonus. Portoaky-
CTHYECKas CIIEKTpocKomus. Teparepuosas cnekrpockonus. PeMToCeKyH/IHas J1azepHasi CIEKTPO-
cxomnus. DoToaMcconHalysl U Npeauccouanus Monekyin. OxyiaxiaeHrne aTOMOB U MOJICKYJI Jia-
3epHBIM H3ydyeHueM. Kornencar boze-DHiiTeiina.

Cnextpockonus TBepzoro Tena. [lepexons! mox aeiicTBueM cBeTa B HICAILHOM KPHCTAl-
ne. Iornomenne B uHppakpacHoi 0671acTH CIEKTpa U B3aHMOJICHCTBHE CBETa ¢ (POHOHHOM MO
CHCTEeMOH. 3anpelleHHas 30Ha U 00JacTh NPO3PavyHOCTH B JMAIIEKTPUKAX. DKCHTOHBI BaHbe-
Motra n ®penkens. O6nacts pyHIaMeHTAIBHOTO HOrIoIEeH . [lepexo/ibl ¢ OCHOBHBIX ypOBHEH
sHepruf. CreKTpocKonus Ae(pEeKTHBIX COCTOSHHUI B KpHCTaIaX. ABTOJOKAIM3ALUs SKCHTOHOB U
JBIPOK B JIM3JIEKTpHKaX. Bropuunbie a(dekTs B KpHCTANIAX: TIOMHHECHEHIHA, (oToIMUCCHS,
nedexroobpa3oBaHie NOJ JAeiHcTBHEM cBeTa. KiaccH(puKkanus JTIOMUHECHEHIHMH IO JUTHTEIBHO-
CTH CBEYEHHs U crocody ee BO30Yy:kIeHus. MonekymspHas 1 peKOMOMHALIMOHHAS JTIOMHHECIICH-
nus. 3akon Croxca-Jlommens. IIpaBriio 3epkajibHON CHMMETPHH CIIEKTPOB IOTJIOLIEHHS H JIIO-
MHHECLEHIUH. PaeeBckoe paccesHue M KOMOMHAIIMOHHOE paccesiHue B KpucTaiax. 3akon Ba-
BHJIOBA. 30HHAs MOJIENb JTIOMHHECIEHIUH JUAIEKTPUKOB. [IpUMeHeHe JIIOMUHECIEHIIMH KPH-
CTa/UIOB B HayKe, TeXHMKe M MeauuuHe. CHEKTPOCKONMUS SIEPHOr0 MArHWTHOIO pe30HaHca
(SIMP). CnexkTpockomus 3JIEKTPOHHOTO NapaMarHUTHoOro pesonanca (2I1P).

Tema 2.2. IKcnepuMeHTAJILHAS M NPUKJIAJTHAS ONTHKA



VICTOYHHKH ONTHYECKOTO M3y4eHHus. TennoBble, ra3opa3ps/IHble U Jla3epHbIE HCTOUHHKH.
CHHXpOTpoHHOE H3inydeHHe. ONnTHYeCKHe MaTepHaibl. XapaKTePHCTHKH NPUEMHHKOB H3JIyde-
HHUSI: CIICKTPAIbHAS i HHTETPallbHas YyBCTBUTENLHOCTD, HIYMBbI, HHEPIHOHHOCTD. [IpuGops! ¢ 3a-
panosoi cBa3bio (113C) - nmuneliku, MaTpuibl,

Texuuka cnexrpockonuu. CBeTOQHILTPEL, NPU3MEHHBIE U IU(PPAKIMOHHLIE CIIEKTPAIIb-
Hble Mpubopel, uHTEpdepomerprl. IMonspuzannonnsle ycrpoiictea. Mypbe-cniekTpockonus. Oc-
HOBHbIE XapaKTEPHUCTHKH NPUOOPOB: anmnapaTHas GYHKIMS, pa3pelieHne, CBETOCKIIA, UCIEPCHS.

[TonspusaoHHble YCTPOHCTBA M CIIOCOOBI NMOJSPH3ALKMK CBETA: IUICHOYHBIN MOJIAPOM/I,
KPUCTATMYECKHE IIPU3MEHHBIE MOJISIPH3ATOPEl, HHTEP(EPEHIIMOHHBIE MOJIIPU3ATOPBI U CBETOIE-
nutend, (asosble miacTuHKU, pom6 Openens. Dddext [lokkensea u siueiika [Tokkensca. DPdext
®dapanes. 3akon Maimoca.

Jlazepnas onTHka. 3anuck U 00paboTka onTHYeckoil MHpopManuu. MeXaHu3M 3alucH U
BOCIIPOM3BE/ICHHS BOJHOBBIX II0JIEH C ITOMOINBIO ABYMEPHBIX M TPEXMEPHBIX rojorpamm. [{ud-
poBas rojorpagus, rogorpapuyeckas H ToMorpaduueckas MUKpockonus. Ilepexonsle U nepe-
JaTOYHbIE (PYHKIMH ONTHYECKUX cUcTeM 00paboTku uHpopmanuu. OyHKIMS paccesHus TOUKH.
HMcnonp3oBanue MeTo10B Pyphe-ONTHKH JUIS ONTHYECKOH (DMIIBTPAIMH M pacro3HaBaHus 00Opa-
30B. Koppekuus u pekoHCTpyKIHs H300pakeHHH. MeTo/1bl KOMIIBIOTEPHOM ONTHKH. MHKpPOCKO-
nud. Paspemaromas cnocoOHOCTh M yBelMyeHne MUKkpockomna. [IpocTpancTBenHoe paspelienue u
qucioBas aneprypa. TeMHomoiabHas MUKpockonus. Mukpockonus (azoBoro koHrpacra. Miyo-
pecLieHTHas MUKPOCKONHs. MeTo/bl MOBBIIIEHUs] TPOCTPAHCTBEHHOTO pa3pelieHus Bo (yopec-
ueHTHOH Mukpockonuu. KondoxansHas ¢uyopecueHTHas MHKpOCKoOmusi. BoslokoHHAs ONTHKA.
TuInbl BOJIOKOHHBIX CBETOBOJIOB. M0OJIBI ONTHYECKHX BOJIOKOH. Hanpasnennsie oTBeTBUTEH. Bo-
JIOKOHHBIE JIMHUHU CBs13U. Henuueinsle 23(ekThbl B ONTHYECKHUX BOJIOKHAX.

Jlazepuble npuOOpPEI KBAHTOBOH 37EKTPOHMKH. OnTHYecKas OpHEHTAlWsl B ra3ax H KpH-
crayaXx. KBaHTOBBIH MarHUTOMETP C ONTHYECKOH Haka4ykod. KBaHTOBBINH CTaHAapT 4acTOTHI Ha
CBEPXTOHKHUX Ilepexojax B aToMax. JlazepHblil cTaHapT YacTOTHI.

Tema 2.3. OnTuka J1azepoB

OcHoBHBIE NPUHIUINB! pabOTHI Jla3zepoB, cxeMbl Hakauku. Teopus JIamOa, JIamOoBcKuMi
npoBai. DddeKTsl 3aTArMBaHUs YacTOThl M BBIrOpaHus Ablp. OnTHyeckue pe3oHaToOpbl. Momabl
ONTHYECKHUX pe30HaTopoB. CBOHCTBA JIa3epHbIX Ny4KOB. THIIBI 1a3epoB. TBepIOTEIbHBIE Ta3ePhI.
Jlazepr! Ha neHTpax okpacku. Jlazepbl Ha pacTBopax opraHMuecKHX KpacuTenel. I'a3oBble sase-
pBI: J1a3ephl Ha HEHTpalibHBIX aTOMax, MOHHBIE JIa3€Pbl, MOJIEKYJIIPHBIE JIA3€PBbI, JIa3ePbl HA CaMo-
OrpaHHYEHHBIX Iepexojax. DKCUMEepHBIe Jlazepbl. XUMUYeckue Jazepbl. ITonynpoBoaHUKOBEIE
nazepsl. Jlazepsl Ha rereponepexonax. Jlasepsl Ha cBoOoAHBIX 2nekTpoHax. IlepecTpauBaemsble

nazepbl. Pesxxumbl paboTel s1azepoB. HenpepblBHbIE H UMIYJIBCHBIH pexuMbl. Moaymsauus 106-



porsoctr. CuHxpoHusauus Moj. 'eHepanms CBepXKOPOTKHX HUMITYIbCOB. [IpHHIMIIBI afanTHB-

HOH ONTHKH, KOPPEKLHsl BOJHOBOTO (PPOHTA JIa3ePHBIX MYYKOB.

5. OBPA30BATEJIBHBIE TEXHOJIOTI' A

Texnonorns nponecca o6yuenus no aucuunmmue «ONTHKa» BKIIOYAET B cebs clenyro-
1ue 00pa3oBaTeIbHbIE MEPOIPHSITHSL:

a) ayINTOPHBIE 3aHATHS (JIEKIIMOHHO-CeMUHApCcKas (popMa obyueHs);

0) camocTosiTeNbHAs paboTa CTY/IEHTOB;

B) KOHTPOJIBHBIE MEPOTIPHSTHS B IIPOLIECCE OOYYEHHS H 110 €0 OKOHYAHHIO;

B yueGHoM mpouecce HCMONB3YIOTCS KaK aKTHBHBIE, TAK M MHTEPAKTHBHBIE (JOPMBI po-
BE/ICHUSA 3aHATHH: TMCKYCCHS, METO [IOUCKA OBICTPBIX PELICHUI B IPYIIIlE, MO3TOBOM IITYpM.

AYIMTOPHBIE 3aHSTHS [IPOBOIATCA B MHTEPAKTHBHOI (JOpME C HCMONB30BAHHEM MYJIBTH-
MeiiHOro obecrnedeHns (HOyTOyK, IPOEKTOP) K TEXHOIOTHH IPOGJIEMHOTO 00y YeHHIS.

IIpe3eHTaunu MO3BOJIAIOT KAYECTBEHHO MIUTIOCTPHPOBATH NPAKTHUECKHE 3aHATHS CXeMa-
MH, (opMyIamu, YepTeKaMH, pUCYHKamMH. KpoMe TOro, Npe3eHTalny MO3BOJISIOT YETKO CTPYK-
TYPHUPOBaTh MaTepHAaJl 3aHSTHS.

ONeKTPOHHAs NPE3EHTAlHUs TO3BOJIAET 0TOOPA3HTh MPONECCHI B JUHAMHKE, YTO O3BOJISET
YJIyYIIMTh BOCIIPUSATHE MaTepHaa.

CamocrositesbHas paboTa opraHu3oBaHa B COOTBETCTBUE C TEXHOJOTHEH MPOGIEMHOTO
00y4eHMs U NpeJosaraeT claeAyronue GopMbl AKTHBHOCTH:

o caMocCTOsTeIbHAsT TPOPabOTKa yueOHO-IPOOIEMHBIX 3a/1a4, BBIIOIHSIEMAs C IPH-
BJICYCHHEM OCHOBHOH M JIOTOJIHUTENBHOM JIHTEPaTyphI;

o IOMCK HAYYHO-TEXHHYECKOH HH(POPMALUH B OTKPBITHIX HCTOUHHMKAX C LEJIBIO aHa-
JIM3a ¥ BBISBJIEHUS KIIIOYEBBIX OCOOCHHOCTEH.

o pelraeMbie NPOOJIEMHBIE 3314y CTHMYJIHPYIOT N03HABATENLHYIO JIESTEIBHOCTD U

Hay4HO-HCCIIEA0BATCIbCKYIO aKTHBHOCTh ACITHPAaHTOB.

6. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEIO KOHTPOJISI Y1 [IPOMEJKY-
TOYHOM ATTECTALIMA

Llesib KOHTPOJIA - MOMy4YeHHe HHPOPMALHH O Pe3yIbTaTaX 0OYUeHHs W CTENEHH UX COOT-

BETCTBUSA pe3yibTaTaM 00y4eHHS.

Komnnexm ouenounsix cpedcme ona mexyuiezo KoHmpons

Texymuii KOHTPOJIL ycrieBaeMOCTH, T.€. IPOBEPKA YCBOCHUs y4eGHOrO MaTepHana, pery-



JSIPHO OCYLIECTBJIIEMast Ha MPOTHKCHUM cemecTpa. TeKylmii KOHTPONIb 3HAHMIi aCIMPaHTOB pe-
QIM3YETCA B BH/IE BBICTYIUICHUH Ha CEMHHApax 110 MHAMBUIYATBHBIM JOMALIHUM 3aJaHUsM, OT-
BETaM Ha TCCTOBbIC BONPOCHUKH, IIPOBEJCHHEM TEOPETHUECKHX 3a4eToB. 1o okonuaHuu Kypca

ACIIUPaHTBI CAAKOT DK3aMEH.

BUJIETHBI JJI51 9K3AMEHA

buner Nel

L. Ypasrenust Maxcgenia. Bekrop Ymosa-Iloitntunra. ®asosas u rpymnmnosas cko-
pocrtu cBeta. ITnockue u chepuyeckre BOIHEL.

2 CniextpanbHble IPUOOPEI, pa3spemaromias CroCOOHOCTL, CBETOCHIA, AHCIEPCHS.
Texuuka criekrpockonuu. CBeTOGUILTPEI, IPU3MEHHBIE U JIU(PAKIIMOHHBIE CIIEKTpaJIbHBIE MPH-
Oopsl, HHTEPhEpPOMETPEI.

buner No2

I omsipusauust ceera, Buabl nonspusanun. Ilapamerpsr Crokca. Tumsl nonspusa-
IHOHHBIX ycTpoicTs. Bekrop Jlxonca. Cepa [Tyankape

2, Paspernatomas ciocobHocTh M yBenuueHHe MUKpockora. [IpocTpaHcTBeHHOE pas-
PEIICHHE K YucIIoBas anepTypa. TemHONMoabHAs MUKpOCKOIHs. MUKpOCKONHs (pa3oBOro KOHTpa-
cta. diyopecuenTHas MuKpockonus. KoudokaibHas (iyopeclenTHas MUKPOCKOIIHS.

Bunet Ne3

1. SIBNIeHHs, IPOUCXOSIIME HA Pa3JieNie IBYX CpPe/l: OTPaKeHHe, peomienue, (op-
MyJibl @penertst, yron bpiocrepa, nojHoe BHyTpeHHee 0TpaKeHHE, YTOJIKOBBII OTpaXkaTelib.

2. [IpuHUKIIB TOTyYeHus KOPOTKHX JIa3ePHBIX HMITYJIbCOB. MeTo MOAYJISILHH J106-
POTHOCTH JIa3epHOro pe3oHaTtopa. [Ipumeps! npuMeHeHus.

buner Ne4

1. BeposiTHOCTH CHIOHTaHHBIX M BBIHY)XICHHBIX PaJMallMOHHBLIX MepexomoB. Kos-
(unmentsr Ditnmreiina. 3akon Byrepa-JlamGepra-Bopa. OcroBHble NPUYHHB] YIIHPEHHS CIIEK-
TpalbHBIX JIMHUH.

2. HonynposoanukoBsle nazepel. Jlasepsl Ha reteponepexonax. OCHOBHbIE 0071aCTH
UX IPUMEHEHHSI.

buner Ne5

I. Kiaccuueckass Teopust B3aMMOIEHCTBHA W3JIyYeHHs C BeliecTBOM. |lokazaTesn
TNPETOMIIEHHS U TIOTJIOLICHUS BEIIECTBA, KOMIIJIEKCHBIN MOKa3aTelb MpeJoMIeHHsS. MeTousl 13-
MEpeHHs TIOKa3aTells NMpejioMIIeHUs BelecTsa. Jlucnepcus mokasatesst npeiomiuenus. Jlucnep-

crHoHHble cooTHOWeHus Kpamepca-Kponura. Hopmanbhas 1 aHOManbHas JHCIIEpCHs.



2. [Tonyyenne (eMTOCEKYHHBIX JA3ePHEIX HMITYJIbCOB. METOJ CHHXPOHH3ALHH
MOJI. AKTHBHAsl M TTaCCHBHAsA CHHXPOHM3aLHA MOA. COOTHOLIEHHE MEXY JUTHTEIBHOCTBIO H 1K~
PHHOH creKTpa. Vi3Mepenue JIUTeNbHOCTH (PeMTOCEKYHAHBIX MMITYJIbCOB: aBTOKOPPEISITOP.

buner Ne6

i ['eomerpuyeckas ontuka u napakcHaibHoe NpuOIKeHHe. POPMUPOBAHHE OIITH-
yeckoro uzobpaxenus. Chepuueckue 3epkana u IuH3bl [locTpoeHHe H300pakKeHHE C TTOMOIIBIO
JNHH3BL. AOeppaudi ONTHYECKOH CHCTEMBI: aCTHIMATH3M, AMCTOPCHS, KOMA, XPOMATHUECKHE
abeppanuu. Meto/ bl 60pb0bI ¢ abepparusaMH.

2 Bonokonnas ontuka. TUIBI BOJOKOHHBIX CBETOBOIOB. MOJBI ONTHYECKHX BOJIO-
xoH. HanpaBiennbie oTBeTBUTE M. BOsTOKOHHBIE THHUM CBsi3u. Henuneiinbie 2)eKTs B onTHYe-
CKHX BOJIOKHAX.

Buner Ne7

1. BpemeHnnas ¥ NpOCTpaHCTBEHHAs KOrE€PEHTHOCTh CBETOBBIX moieil. Kpanrtosas
npupoza csera. Crarucruka Gporonos. CTaTHCTHYECKHE XapPaKTEPUCTHKH MEPBOTO MOPSIKA CBe-
TOBBIX BOJIH. OnbIT bpayna-Teucca. Pacnipenenenue bose-DitnmTeiina.

2. JleTeKTOpbl ONTHYECKOr0 M3/Iy4YeHHs [ Pa3HbIX JHANa30HOB UTHH BOJIH H HX Xa-
PaKTEPUCTHKH: CHEKTPalIbHAS U MHTErPajibHas 4yBCTBUTEIBHOCTh, HHEPLHOHHOCTD, HIyMbl. MDo-
TOAMOABI, (POTODIEKTPOHHBIE YMHOXKHTEIH, IPHOOPHI C 3apsI0BONH CBA3BIO, MHKPOKAHAIBHBIE
(doTonerekTopsI, (HOTOIIACTHHKH.

buner Ned

i Pacnipoctpanenne BolH B HEOIHOPOHOI cpesie. PaneeBckoe paccesinue. KomOu-
HauuonHoe (PamanoBckoe) paccesnme. Knaccuueckoe M KBaHTOBOMEXaHHYECKOE OIMCAHUE.
IIpaBuia orbopa s kOMOMHAUMOHHOTO paccesHHs. [IpuMeHEHHS KOMOMHALMOHHOTO paccesi-
HUSL.

2. [Tonapu3anoHHBIE YCTPOHCTBA H CHOCOOBI MOJISPU3AIMHE CBETA: IUICHOYHBIH MO~
JAPOMI, KPUCTAIIMYECKHE PH3MEHHBIE I10JIAPU3aTOPhl, HHTeP(EPEHIIHOHHEIE MOJIAPU3ATOPBI U
CBETOJEJIUTENH, (a3oBble MIIACTHHKH, pomO Openens. Dddexr [Tokkennsca u sueiika [Tokkenbea.
Dddext Papanes. 3akon Maoca.

buner Ne9

1. TepMbl MHOrO31€KTPOHHBIX aTOMOB, YETHOCTh BOJHOBOM (DYHKIIMH, TpaBHIa OT-
Gopa 1151 SJIEKTPUUECKHX M MATHUTHBIX JHIIOJIBHBIX PaJHAIIHOHHBIX TTEPEXOIOB.

2 Jlazepsl ¢ onTryeckoil Hakaukoi. TeeproTensuble asepsl. Jlazepbl Ha pacTBopax
OpraHu4eckux Kpacurenei. Jlazepsl Ha neHTpax oxpacku. [IpuHUMIEI paGOTEl M BO3MOKHOCTE

NEPECTPONKH YaCTOTHI.



buner Nel0

L [lpunuun  bopra-Onmenreiimepa.  Kiaccuukanus 5SneKTPOHHBIX  COCTOSIHMIA
JIByXaTOMHBIX MOJIeKy1. [IpaBuiia 0160pa B 51eKTPOHHBIX CIIEKTPax ABYyXaTOMHBIX MOJIeKyIl. Ko-
nedateNIbHO-BpallaTebHas CTPYKTYpa B SIEKTPOHHBIX ClieKTpax Mojekyn. [Ipunnmn ®panka-
Konpona.

2. [IpuHUMIIBI aalTUBHOM ONTHKH; KOPPEKIHsI BOJIHOBOTO (POHTA Ja3ePHBIX Myd-
KOB. M3MepeHHe KauecTBa J1a3epHOro MyYKa ¢ MCIOIb30BaHEM MHTEP(EPEHIIMOHHBIX METO/IOB.
IIpocTpaHCTBEHHO BPEMEHHBIE MOJYJIATOPBI CBETAa HAa OCHOBE JKUIKHX KPHCTAIOB M MATPHIbL
MHUKpO3€epKaJl.

buner Nell

I KonebarenbHple cieKTpel JByXaTOMHBIX MOJIeKyl. BpalnarenbHas cTpykTypa Ko-
nebarenbHBIX nonoc Moneky:l. IIpaBuina or6opa Bo BpamaTeIbHBIX CHIEKTPaX MOJIEKYL.

2. ["a3oBbIe asephl: Ta3zepbl Ha HEHTPAIbHBIX aTOMaX, HOHHBIE JIa3€Phbl, MOJIEKYJISp-
HBIE JIa3epBl, JIa3epbl HA CAaMOOTPAHMYEHHBIX Iepexoax. DKCHMEpPHBIE Jlazepsbl. [Ipunimnsl pado-
ThI U 00J1aCTH NIPUMEHEHHUSL.

buner Ne 12

1. CHHIIIETHBIE M TPUIUIETHBIE COCTOSHHUS MHOTOATOMHBIX MOJIEKYII, AMarpamma $16-
JIOHCKOTO. be3bI3myyaTe/IbHbIH NepeHOC SHEPrHH 3NIEKTPOHHOTO BO30YkaeHus. DoToBo30OykK/Ie-
nue ¢uryopodopos. IIpaBmio 3epkaabHOH CHMMETPHH CIIEKTPOB MOTJIONIEHHS M JIIOMHHECIICH-
I[UH.

2. Jlasepno-unnynuposannas (uyopecueHuns. BHyTpupe3oHaTOpHas CHEKTPOCKO-
nust. PoToaKycTHUecKas CIeKTPOCKOITHSL.

buner Nel3

1. Cnektpockonust TBepaoro tena. [lepexonasl moj JelcTBHEM CBETa B HACAILHOM
KpHCTasle. 3anpeleHtas 30Ha U 00JacTh MPO3pavyHOCTH B JudJIeKTpHKax. CIIEKTPOCKONHUs Jie-

(PeKTHBIX COCTOSIHUN B KpHCTAJLIax.

2 TeparepuoBast CHEKTPOCKOIMS: MCTOUYHMKHM H TPHEMHHKH H3JIy4eHHs, 00JacTu
[PUMEHEHHS.

bunet Nel4

1. Wurtepdepennus u qudpakiys. Ycnosue Habmoaenust uatepdepenmmu. [Tpunmmn

INoiirenca-®Openens. CkanspHas Teopust audpaxuuu: audpakuus Ppaynropepa u dpenens,
CIIEKTP NMPOCTPAHCTBEHHBIX YACTOT BOJIHOBOTO (poHTa M npeodpazoBanne Dypre. Judpakunon-
Has perierka. MHOroC/I0MHbIE MOKPBITHSI.

- MHorodoToHHas HOHH3ALHOHHAsA CleKTpocKomus. HenuneitHas nasephas criek-

TPOCKOIIHS HAaChIIICHHS.



Bbuner Nel5

1 OcHoBHBIE IPUHIMIIBEI PabOTHI JIa3epoB, cxeMbl Hakauku. Teopust JIomGa, JIoMG0B-
CKHH mpoBai. D(QEeKThl 3aTATMBAHHs YaCTOTHI M BBITOpaHMs AbIp. ONTHYECKHE PE30HATOPEI.
Mo1pl ONITHYECKHX PE30HATOPOB.

2. I'enepauns Bropoit rapmonnku. TeruioBas u Keppockas onTuueckas HeluHeii-

HOCTb. YciioBHe (pazoBoro cunxponusma. [lapamerpuyeckoe ycHIeHHE.

buner Ne 16

1 Ormrruka aswxymmxcs cpea. Onbiter @uso u Maiikenscona. [Ipeo6pazosanus Jlo-
peHua.

2. Tunbl IMITy THCHBIX (PEMTOCEKYH/IHBIX JlazepoB. PeMTOCEKYH/IHAS JTa3epHast CIIeK-

TpocKomnus. BapuaHThbl HCIIOIb30BaHKs U 00JIACTH NPUMEHEHHUSI.
Buner Nel7
1. OnunodoTonnsle 1 MHOrooTOHHBIE Mpolecchl. Hemuneiinble BOCHPHUUMYHBOCTH.

I'enepanus ontuueckux rapmMmoHuk. ITapamerpuyeckoe npeoGpa3oBaHHe YaCTOTEL

2 OxnaxneHne aTOMOB M MOJIEKYN JiasepHbIM H3ayueHueM. Kommencar Bose-
OHuITelHa.

buner Ne 18

L ATOMBI M MOJIEKYJIBI BO BHEITHEM MarHHTHOM nonie: s¢dekt 3eemana. AGcopOLH-

OHHAas ¥ (ryopecueHTHast ceKTPOcKoIus. CIIEKTPOCKONHUS KBAHTOBBIX OHEHHIL.

2. Onmuncoun Openens. OnTuyeckne CBOHCTBA OJHOOCHBIX H JBYOCHBIX KPHCTA-
soB. [JIBoiinoe sydenpenomnenne. Dnexrpoontuyeckue sdpdextsl Keppa u [Tokkensca. O6nactu
IIPUMEHEHHS.

Buner Ne 19

I Ontryeckue pe3oHatTopsl. [TpojosbHEIE U MONEpeYHble MOABL. MeTombl HoTyye-
HHUSL OTHOMOJIOBOTO JIa3epHOT0 U3iy4eHus. [IpocTpancTBeHHas H BpeMeHHAs KOrepeHTHOCTD Jia-
3€PHOT0 U3IIy4EHHUS.

2 KBaHTOBBIH MarHUTOMETp ¢ ONTHYECKOH Hakauykoi. [IpuHIMN JeiicTBHsS U 06ia-
CTH IPUMEHEHHUS.

buner Ne 20

1. DJIEKTPOIMIIONbHBIE, MATHHTOHIIONBHEIC M KBAJAPYNOJIbHBIE PAIHAIMOHHBIC Tie-
pexojibl B aTroMax M MoJiekynax. O6iacTi npuMeHeHHs.

2. 3anuce 1 06paboTka onTHYeckoi uHpoOpManuu. MeXaHH3M 3alHucH U BOCIIPOU3-
BE/ICHUS BOJIHOBBIX ITOJIEH C IIOMOILBIO ABYMEPHBIX M TPEXMEPHBIX royorpamm. Lludposas rono-

rpadus, rojorpaduyeckas 1 ToMorpaguuecKkas MUKPOCKOTIHS.
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7.1. Ocnoenaa numepamypa

Enbsmena M.A. AtomHas u MosekylisipHast criekTpockonust. M.: ®usmarrus, 1962,
bopu M., Bons D. OcHoBel ontuku. M.: "Hayka", 1970.

Cuyxun JI.B. O6mwmit kype pusuxu. Onruka. M.: "Hayxka", 1980.
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2003.
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JI.B. Tapacos. ®u3uka nasepa. YPCC, 2011

7.2. [lononnumensnan aumepamypa

Kopones ®.A. Teopernueckas ontuka. M.: "Briciias mkona", 1966.

MartseeB A.H. Ontuka. M.: "Beiciuas mxona", 1985

[llepxmu¢ V. IMonspusoBanusli ceer. M.: "Mup", 1965.
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1 onTuky. M.: "Hayka", 1981.
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T, 2000.
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Kpiuko J1.H. ®usnuyeckue ocHOBBI KBAHTOBOM JeKTpoHuky. M.: "Hayka", 1986.

[llen U.P. Tlpunuune! HenuHeiHo# ontuku. M.: "Hayka", 1989.

Kurrens Y. Benenne B pusuky tepioro tena. M.: Hayka, 1978.
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Jlebenera B.B. DxcnepumenTanbHas ontuka. M.: Mspatensctso MI'Y, 1994,



16. Jlesmmun JI.B., Caneuxuit A.M. OnTHuecKkHe MeTOAbI HCCIIeI0BAHMS MOJIEKYJISIPHBIX CH-
creM. H.1. MonekynspHas ciektpockonus. M.: M3parenscreo MI'Y, 1994,
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21. Kopuuenko JI.C., Hanuit O.E. ®@usuxa naszepos. U.1, 2. M.: U3xarenscTBo MIV, 1996.
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26. Boporuos M.A., IlImanbraysen B.W. Ilpunnmne agantusHoit ontuku. M.: "Hayka",
1985.
27. Mcumapy A. PacnipocTpanenue H paccestHie BOJIH B ClIy4aifHO-HEOHOPOAHEIX cpeaax. T.
1,2. M.: Mup, 1981.
28. Slpus A., IOx I1. OnTHyeckue BOJIHBI B KpucTauiax, M.: Mup.
29.J1. 1. Jlanpay, E. M. JIupumu, Teoperuueckas ¢pusuka. T. 111 KBantoBas Mexanuka. He-
penAaTuBUCTCKas Teopus., M. Hayka, 1974
30. G. Herzberg, Molecular Spectra and Molecular Structure. 1. Spectra of Diatomic Mole-
cules, 2-nd ed., Krieger Publishing Company, 1989
31. P.Kombep, K.Bepkxapr, JLJIun. Ontuueckas rosnorpadgus. Mocksa, Mup,
1973.
32.10.M.  Ocrposekuit, M.M.  Byryco, TI'.B. Octposckas. Tonorpaduueckas
uHTeppepomerpus. Mocksa, Hayka, 1977.
33.  W.W. Parson. Modern Optical Spectroscopy. Springer-Verlag, 2015.
7.3. Humepnem-pecypcoi
Omeyecmeennvle JcypHaiol;
L H3BecTus BY30B. Marepuanst JJIEKTPOHHOM TEXHHUKH
((http://met.misis.ru/index.php/jour ; goctyn ¢ 2012 no Texyumii rox)
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roxn)

4, [Ipuxnanuas poronuka
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Hnocmpannwie sxcyprani.
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communications; joctyn ¢ 2014 1o Texyumit rom)

2. Applied Optics (https://www.osapublishing.org/ao/home.cfm ; mocryn ¢ 1 BBIITYCK
10 TEKYIIHI roj)

3 Optics Letters (https://www.osapublishing.org/ol/home.cfm; nocrym ¢ 1 BBIITyCKa
10 TEKYIUii roJr)

4. Optics Express (https://www.osapublishing.org/oe/home.cfim ; noctyn ¢ 1 Bbimyck
10 TEKYIIHI rom)

5. Biomedical optics express (https://www.osapublishing.org/boe/home.cfm; JIOCTYTI

¢ 1 BBIIYCK IO TEKYIIHii T0J1)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

YYEBHOH JUCHUIIIHHBI

JlekumoHHas aytuTopus

My nbTUMEMIHBIN TIPOEKTOP

ITepconanbHblil KOMIIBIOTED

YuebHo-HayuHas abopatopus, 060opyoBaHHas roorpaduyeckoil yCTaHOBKO
YueOHo-HayyHas naboparopus, 000pyI0BaHHas anmapaTypoii Juls aHaIu3a CIIEKTPOB T10-

FJIOIECHHUA H JIIOMHHECUECHIIHH KUJKHX U TBEPABIX 06p33[10B.



