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IUIAH JIEKIIUI
Jlextopsr: npod. b. . MannezoB u npod. O. I'. Kocapesa

Jexuuu 1, 2
[Ipeamer u3ydeHHs W pa3fenbl ONTHUKH. DJIEKTPOMAarHUTHAs TEOPHsS CBeTa. Y paBHEHUS
MakcBesia 1 MaTepuaibHble ypaBHeHus. BonHoBoe ypaBHeHue. Ckopocth cBeta. berymiue
3JICKTpOMAarHuTHBIE BONHBL. [Imockue m cdeprueckwe BoJHBIL ['apMOHM4YECKas BOJHA M
KOMIUIEKCHast Qopma ee mpencTtaBieHus. Mojenu peaabHBIX CBETOBBIX  BOJIH,
MOJYJIUPOBAHHBIC BOJHBI - CBETOBBIE ITyYKH M HMITYJIbCHI.

Jlexuusn 3,4
CaoiicTBa miIockux BOJIH. OpHEHTAIMs U B3aUMOCBS3b IOJEBbIX BEeKTOpoOB. [lomspuzanms
ceera. IloTOK »Hepruum  SJIEKTPOMArHUTHOM  BOJIHBL.  Bektop  YMosa-llonHTHHTA.
NHTEeHCUBHOCTh CBETAa. DHEPreTHKa CBETOBBIX IMYyYKOB M HMITYJIHCOB. 3aKOH H3MEHEHUS
SHEPruu DIIEKTPOMAarHUTHOro 1moyid. OO0beMHas TMJIOTHOCTh WMIIyJIbca U JaBJICHUE
AIEKTPOMATHUTHOUN BOJIHBI.

Jleknus 5
Meton cCHeKTpaJabHOrO OIMCaHMsS BOJHOBBIX mHoied. PDypbe-aHanu3 U (ypbe-cuHTE3
BOJHOBBIX moiieil. [IpeoOpazoBanust @ypre. CriekTpaibHbIe aMIDIUTYAa, $a3a U IUIOTHOCTb.
CpoiictBa mnpeoOpa3oBanuii ®dypre. COOTHOLICHHE MEXIY AJIUTEIBHOCTBIO MMITyJbCa U
mupuHoi criekrpa. Teopema Ilnanmepens. CrnexrpanbHas INIOTHOCTh UHTEHCUBHOCTH.

Jekuusa 6
Knaccuueckoe omucanue u3dAy4deHHs cBeTa. JIUMOJbHOE U3Iy4YeHHE OCIMILISATOpA.
3aryXamuid OCIILIATOP KaK MOJETh HW3IyYalolero «aToMay, BpPeMs pPaIualldOHHOTO
3aryxanus. EcrecTBeHHas ¢opMa M MIMpUHA JTUHUU U3NydeHUs. MzmyueHue aHcamOms
CTATHCTUYECKH HE3aBUCHUMBIX OCIIIUISTOPOB. YJIapHOEC | JOIUICPOBCKOE YIIHPEHUS
CHeKTpanbHOM MTuHUU. OTHOPOTHOE U HEOTHOPOAHOE YITUPECHUS JTHHHUH.

Jlexkuus 7, 8

Untepdepennuss  cBera. JIByXBoNHOBas MHTEPPEPEHLM MOHOXPOMATUYECKHX BOJIH.
VYpaBHeHue wuHTepdepeHUUH U (QYHKUUS BUAHOCTU. JIMHEHHas W yIryioBas IIUPUHBI
UHTep(PEepeHIMOHHbIX  Tojoc.  MHTepdepeHIss  KBa3MMOHOXPOMAaTHYECKOIO  CBETa.
CriekTpanbHOE ONUCaHME, BpeMs U JUIMHA KOTepeHTHOCTH. BpemeHHoe omucanue, GyHKIUs
BPEMEHHON Koppemsiuu. BzauMocBs3b crnekTpa MW (yHKIMH BpEMEHHOM KOppessluu,
noHsAtTHe O (ypre-crekTpockonuu. CTeneHb BPEMEHHOW KOTePeHTHOCTH M (YHKLHUS
BHJTHOCTH.

Jlexnus 9
[IpocTpaHCTBEHHAss KOT€pEHTHOCTb. YTOJI W paguyCc KOIEpEHTHOCTU.  3BE3JHBIN
uHtepepomerp MaiikenbcoHa. @DYHKIMS NPOCTPAHCTBEHHO-BPEMEHHON  KOpPpPEISIINU.
CreneHb NPOCTPAaHCTBEHHO-BPEMEHHOW KOT€PEHTHOCTH U (DYHKIIHS BUAHOCTH.

Jexnus 10
Metoapl onyueHus: HHTepGEPEHINOHHBIX KapTUH - JeJIEHUE BOJIHOBOrO (pOHTA U JeNIeHUE
aMIUTUTYBI, pealu3anud MeronoB. MHTepdepeHrs B TOHKHMX IieHKax. Ilojocel paBHOM
TOJNIIUHBI W PABHOTO HakJIoHA. MHoroBonHOBass wuHTepdepernus. Dopmynsr  Diipu.
Wnteppepomerp Dadbpu-Ilepo u mnnactunka Jliommepa-I'epke. HMurepdepeHunonHble
GUIBTPHI U 3epKaa.



Jlexknus 11
Hudpakuus csera. [lpunnumne! [olirenca u 'oiirenca-®@penens. AudpakinoHHbIid HHTETpal
Openens. Teopema obOpatumoctu ['enpmrosbua. IlpwHIMD momosHUTETLHOCTH baOuHe.
Meron 30H @penena. Pamumyc m mnomans 30Hbl Ppenens. Yucno Ppenens. Meron
BEKTOPHBIX JuarpaMM. 30HHbIE IUIACTUHKH U JINH3A.

Jlexuusa 12
[Tpocreiimme audpaknuonHbie 3amaun. Judpakous Ha KPYrJioM OTBEPCTHH U KPYIIIOM
skpane, cniupaib Openens. [Latao [lyaccona. Judpaxius Ha Kpae MonyOecKOHEYHBIX dKpaHa
u mienu, cnupans KopHro. brnvokass u nanbHss 3086 qudpakinun. JudpakunonHas aivHa.
JudpakiuoHHas pacxoIuMOCTh Iyuka B JanbHei 30He. DOKycHpoBKa CBeTa, Kak
TU(PPaKIMOHHOE SBJICHHE.

Jdexuus 13,14
Henocrarku npunnuna [toiirenca-®penens. Ilonstue o teopun mudpakmuu Kupxroda.
Judpakunonnsiii naterpan ®penens-Kupxroda. [pubmmwkenns Openenst u Opaynrodepa.
Hudpakus B JanbHE 30HE Kak MPOCTPAHCTBEHHOe mpeobpazoBanue Dypbe. YTioBoi
cnekTp nyuka. CBs3b LIMPUHBI CIIEKTPA C TIONEPEUHBIMU pa3MepaMHu Iy4dKa.

Jlekmusa 15
Hudpaxus OpayHrodepa Ha TPOCTPAHCTBEHHBIX CTPYKTypax: MPSIMOYTOJILHOM OTBEPCTHUU,
KPYIJIOM OTBepcTHH U Inend. @DyHKIUS TNPONMyCKaHWs. AMIUIMTYIHBIE #  (ha30BbIC
nudpakIMOHHBIE pelIeTKH. PacrpeneiieHne WHTEHCUBHOCTH B JU(PPAKIIMOHHON KapTHUHE,
uHTepdepeHmonHas GyHkys. Audpaxius Ha aKkyCTHIECKUX BOJIHAX.

Jexuus 16
CrexTpaibHBIA  aHaIW3 CBETOBBIX TMosield. CHEeKTPOCKOMHs ¢  MPOCTPAHCTBEHHBIM
pasiokeHueM CHeKTpoB. JlucnepcuoHHble, AUQPPAKIMOHHBIE U HHTEphEpPEHIIMOHHBIE
CHeKTpalibHble TPUOOPHI. X OCHOBHBIE XapaKTEPUCTUKH — ammapatHas (yHKIHS, yriaoBas U
JTUHEWHas TUCTIEPCUH, pa3pelaroias ClioCOOHOCTh U 00J1acTh TUCTIEPCHH.

Jlekums 17
[IpeoOpa3oBanue u cuHTe3 cBeTOBBIX TmoJeil. IlonsTe o audpaknuoHHONW Teopus
dbopmupoBanus uzoOpaxxenuit. Ponp nudpakuuu B npudopax, GopMHUpPYIOMMX U300paKeHHe:
JMH3e, Teneckone U MUkpockorne. CrenuanbHble METOAbl HabmoAeHus (pa30BbIX 00BEKTOB:
METOJI TEMHOT'O MOJsl U MeToA (ha30BOro KOHTpacTa. 3alKch U BOCCTAHOBIIEHHWE CBETOBOIO
nois. ['onorpadus.

Jlexknus 18, 19
PacnipocTpanenne cBeTa B BEIIECTBE: MUKPOCKONUYECKas kKapTuHa. [[oaspu3yeMoCcTh Cpeibl
u Monekynbl. Jucnepcuss cBera. Kilaccuueckass 3ieKTpoHHass TeOpHsl JUCHEPCHH.
[Tormomenne cBera (3akoH byrepa). 3aBUCMMOCTHM TOKa3zaTelss MPEIIOMJICHUS U
Kod(uUIlMeHTa MOTIOMEHUs OT 4acToThl. Jucnepcuonnas gopmyna 3enmeepa. Pa3zoBas u
rpymnmoBasi ckopoctu. @opmyna Panes. JlucnepcruoHHOe paciiibiBaHHE BOJHOBBIX TAKETOB.
JucnepcuonHas AauHa.

Jexuus 20
Onrtrueckre sIBIEHUS Ha TPAHULE pa3/iena U30TPOIHBIX TUIIEKTPUKOB. 3aKOHBI OTPAXKEHHS U
npeinomienuss cBera. @opmynel Openens. Oddexkr bprocrepa U SABICHHE IOJIHOTO
BHYTPEHHEIO OTPAKEHUS. DHEPreTUYECKUE COOTHOLICHHS IIPU IPEIOMIICHUU U OTPAKEHUU
CBeTA.



Jlexknus 21
Pacripoctpanenue cBera B aHM30TPOIHBIX cpenax. OmnucaHue OUAIEKTPUYECKHX CBOMCTB
aHU30TPONHBIX cpel. [lmockue HIIeKTpOMArHUTHBIE BOJHBI B AHU30TPOIIHOW Cpene.
CrpykTypa cBETOBOM BOJHBI, (hazoBasi M JyueBas CKOpPOCTH. YpaBHeHUs Dpenens s
(ha30BBIX M JIy4EBBIX CKOPOCTEH. DIIUIICOM JIyYEBBIX CKOPOCTEH M JIyuyeBasi MOBEPXHOCTb.
OnHOOCHBIE U IBYXOCHBIE KPUCTAJLIIBI.

Jexuus 22
OnrTryeckre CBOMCTBA OJTHOOCHBIX KpUCTaLIOoB. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIN JTYUH.
OtpunarenbHble W IOJNOXKUTENbHBIE KpucTauibl. Iloctpoenue ['toiirenca. JlBoiiHoe
JydernpenoMiieHue U noJisipusanus ceera. [lonspuzannonssie mpuOOphl, YSTBEPTHBOJHOBAS U
MOJIYBOJTHOBAS IJIACTUHKHU. AHU3O0TPOIUS ONTHUYECKUX CBOMCTB, HaBEICHHAS] MEXaHUYECKOM
nedopmaruen, 2IeKTPHISCKUM M MAarHUTHBIM TTOJISIMHU.

Jlekuusa 23
Paccesnue cBera. M3imydeHue sieMeHTapHOro paccewBarens. MHaukarpuca paccesHus,
NOJIIpU3aLUsl PACCEIHHOTO CBeTa M 3aKoH Panes. MousekymnsapHoe paccesHue. DJIEMEHTHI
CTaTUCTHYECKOW Teopuu paccesHus, ¢Gopmynsl OifHmTeitHa u Poames. OcHOBHBIC
0COOEHHOCTH MOJIEKYJISIpPHOTO paccesiHus. PaccesiHue cBeTa B MENKOAUCHEPCHBIX U MYTHBIX
cpenax.

Jlexnus 24
Wznyuenue cBera. TemnoBoe uznydenue. M3myuaTenbHas M moriomiaTesibHas CIOCOOHOCTH
BEIIIECTBA U MX COOTHOIIeHUE. Mojenb adcomoTHO yepHoro Tena. @opmyna Panes-J{xunca.
Orpann4eHHOCTh KIIaCCHUeCKOM Teopuu uinydeHus. 3akon Credana-bonpumana. @opmyna
cMenenust Buna. @opmyina [lnanka.

Jlexnus 25, 26

OcHOBHBIE IIPENCTaBICHUSI KBAHTOBOW TEOPHUU H3IIyYEHHUS CBETA aTOMAMHU M MOJIEKYJIaMH.
KBanrtoBble cBoiicTBa cBera: (hoToanexTpuueckuil a3gpdext u 3pdext Komnrona. KBantossie
CBOMCTBAa aTOMOB, IOCTyJaTbl bopa. Moxens AByXypoBHEBON cucTeMmsbl. B3aumopeinictsue
JIByXYPOBHEBOH CHUCTEMBI C U3ITyueHUEeM. TUIbl pagualMoHHbIX nepexooB. KoagpunueHTs!
OlHmTeitHa. B3aumozeilicTBue nmpu TepMOAMHAMHUYECKOM paBHOBecUU. BbiBoa (opmyiisl
[Tnanka. MHOroypoBHeBbIe cCUCTEMBbI. CTPYKTypa SHEPreTHUYECKUX YPOBHEN aTOMOB, MOJIEKYJI
U TBEPABIX Tel. SIBJIIEHHE JIFOMUHECUEHLUU: OCHOBHBIE 3aKOHOMEPHOCTH, CIIEKTpaJbHBIE U
BPEMEHHBIE XapaKTEPUCTUKHU, MHTEPIIPETALMs B pAMKAaX KBAaHTOBBIX IIPEICTABICHMIA.

Jlexnus 27
PezonancHoe ycuienue cBera. MHBepcHas 3aceleHHOCTb DJHEPreTMUYECKHX YpOBHEH U
koa¢umeHT ycunenus. [lonyyeHre HHBEPCHOM 3aCEIEHHOCTH B TPEXYPOBHEBOW CHCTEME.
Hlupuna nuaun ycwieHus. Jlazepbl — ycTpoHCTBO W mpuHIUN paboTsl. [lpuHiunuanbHas
cxema ja3epa. Y ciIoBUs cTallmoOHapHOM reHepanuu (6ananc ga3 u ammintyn). [lpononbabie n
nornepeyHsle  MoJbl. CHeKTpaibHBI cocTaB U3MydeHus Jasepa. CHUHXpOHHU3AIUS MO,
TreHepanusa CBEPXKOPOTKUX UMITYJIBCOB.

Jexuus 28
Henuueiinrie OIITUYECKHE SIBJICHUS. Honspuzanus Cpensl B oJIe
BBICOKOMHTEHCHUBHOTO JIa3epHOTro u3mydeHus. Cpeapl ¢ KBaJApaTUYHOH HEITMHEWHOCTHIO,
ONTHYECKOE JETEKTUPOBAHUE U TeHepalus BTOpod rapmoHuku. Cpembl ¢ KyOmueckoit
HEJIMHEWHOCTHI0, CAaMO(POKYCHPOBKA BOJIHOBBIX ITYYKOB U I'€HEPAIHS TPEThEH TApMOHHKH.

Jlekuus 29
CoBpeMeHHbIE TPOOJIEMBI ONITUKH (JIOTIOJIHUTEIBHBIN MaTepral Mo BEIOOPY JEKTOpa).
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IIJTAH CEMHMHAPOB

Cemunapsi 1, 2.

I'eomerpuueckas ontuka. OTpakeHHE U IIPETOMIIEHUE CBETA. 3€pKajla, JIMH3bl U ONITUYECKUE
cuctembl. [locTpoenue wu3zo0paxkeHuil. Cxembl ontuyeckux MpubopoB. KapaunanbHbie
AJIEMEHTBI HEHTPUPOBAHHON ONTUYECKON CUCTEMBI.

Cemunap 3.

VpaBHeHuss MakcBeimla M MarepuanbHble  ypaBHEHMs.  BoOiaHOBOe — ypaBHEHHE.
DNeKTpOMarHUTHBIE BOJHBI M UX OCHOBHBIE cBoMcTBa. KomiuiekcHast popma mpencraBieHuUs
BoJHBL [1mockas u cepudeckas 6erymye BOJHBI.

Cemunap 4.

Crosiyast 3n€KTpOMarHuTHas BOJHA: OPUEHTALMS U B3aUMOCBSI3b IIOJIEBBIX BEKTOPOB,
y3Jbl U yyHOCTH. [lepeHoc sHepruu B crosueii BoaHe. Ctosiuast BoyiHa B yazepe. IlnotHocTs
[OTOKa DOSHEpPruM U O0OBeMHas IUIOTHOCTb MMILyJbCa 3JEKTPOMAarHUTHBIX  BOJIH.
MHTEHCUBHOCTD U JJaBJICHUE CBETA.

Cemunap 5.

[lonspuzanus cBeTa: JMHEHHAs, KPyroBas M JJUIMIITUYECKAs NOJiApU3alus. 3aKOH
Mamroca. MeToapl MONydYeHHs W aHAIM3a IOJAPU30BAHHOIO CBETA. ECTECTBEHHO
MOJISIPU30BAHHBIN CBET.

Cemunap 6.

[IpeoOpazoBanus @Dypbe. ChnekrpanbHble amiuutyaa U ¢aza. CoOTHOLIEHHE MEXITY
JUINTEIbHOCTBIO HMITyJIbCa M IIUPUHOW crekTpa. CHEeKTpbl M CHEKTpaibHas IUIOTHOCTh
WHTCHCUBHOCTU  PA3JIMYHBIX  CHUTHAJIOB  (NPSAMOYTOJBbHBIA  UMIYJIbC,  3aTyXarOUIUil
KBa3UTApMOHMUYECKUN CUTHAN).

Cemunap 7.
KonTponbhas pabota.

Cemunapsi 8, 9.
JIByxBonHOBass uHTepdepeHuusa. YpaBHeHue wuHTeppepenuun. Cxema IOnra. Ananus
IpoCTEeHIINX MHTEp(EPEHLIMOHHBIX cxeM (Ou3epkano u Ounpuszma Openens, Oununza buite,
3epkaino Jlnowaa).

Cemunap 10.
WuTepdepeHiinsg KBa3MMOHOXPOMATHYECKOTO0 cBeTa Ha mpumepe cxeMbl FOHra. @yHKuus
BUAHOCTU. J[MMHA M BpeMs KOIepEeHTHOCTH. AHAIM3 CHEKTPAlIbHBIX XapaKTEPUCTHK
MCTOYHUKA 10 MHTEepPEpEeHLMOHHON KapThHE. BpemeHHoe onucaHue, QpyHKIMS BpEeMEHHON
KOPPEJSLHHN.

Cemunap 11.
WutepdepeHiyst cBeTa OT MPOTSHKEHHBIX KBa3MMOHOXPOMATHYECKUX HCTOYHHUKOB Ha
npumepe cxembl HOHra. IIpocTpaHCTBEHHAss KOT€PEHTHOCTb, pPaaUyC KOT€pEHTHOCTH.
3aBUCUMOCTb BUIHOCTH UHTEP(PEPEHIIMOHHOM KaPTUHBI OT pa3MepOB UCTOYHHKA.

Cemunap 12.
Wutepdepeniiyst B TOHKUX IUIeHKaX. [lomockl paBHOI TOMIIMHBI M PAaBHOTO HAaKJIOHA, MX
JIOKaJIU3aLHsL. Habmonenue uHTEep(hepEeHIIMOHHOM KapTHHBI c MTOMOIIIBIO
IJIOCKONApAJUIEIbHON MIJIACTUHBI.

Cemunap 13.

MuoroBonHoBast  uHTepdepenuus. Hurepdepomerp Dabpu-Ilepo. Dopmyna Diipu.
[Tnactunka Jlrommepa-I'epke.

Cemunap 14.
Konrponsnas pabora.



Cemunapswi 15, 16.
Hudpakuus csera. [lpunuun Iroiirenca-®penens. Judpaknuss Ha KpyrioM OTBEPCTHH,
cnupasib U 30Hbl @Dpenens. [udpakuus Ha Hempo3pauHoMm Jucke, natHo IlyaccoHa.
3aBUCUMOCTh WHTCHCUBHOCTH HAa OCH CHMMETPHUH OT paauyca KpYyIJoro OTBEpPCTUS U
HEMpO3payHOro Jucka. 30HHbIC IUIACTUHKM U JIMH3a. BIVDKHAS U JanbHss 30HBI AU(PAKIMH.
Judpakuuonnas [MHa.

Cemunapni 17, 18.
Judpakunonnsiii uaterpan ®penens-Kupxroda. [pubmmwkenns @penens u Opaynrodepa.
Hudpakuus dpayHropepa Ha mIeaH, MPSIMOYTOJIBHOM M KPYIJIOM OTBepcTHsX. DyHKIMA
nponyckanus. udpaxus B ganpHel 30He Kak IPOCTpaHCTBEHHOE mpeodpazoBanune Dypbe.
VriaoBoil crnektp mydka. CBsi3p IIMPHHBI CIIEKTpa C IONEPEUYHBIMU pa3MepaMM IydKa.
AmmuintyiHas TupakMoHHAs pemerka. Pacnpeaenenre HHTEHCUBHOCTH B TU(DPAKIIMOHHOM
KapTHHE.

Cemunapsi 19, 20.
OCHOBHBIE XapaKTEPUCTUKU AUCHEPCUOHHBIX, AU(PPAKIUOHHBIX U HHTEP(EPEHINOHHBIX
CHEKTPAIBbHBIX MPHOOPOB — amnmapaTHas (QyHKOUS, YIJIOBass M JIMHEHHAs JUCIIEPCHH,
pasperniaronias ciocoOHOCTb U 00JIaCTh TUCIIEPCHH.

Cemunap 21.
KonrponsHas padora.

Cemunap 22.
Hucnepcusi cBera. Kiaccuueckas siekTpoHHas Teopus aucrnepcuu. llornomeHnue cera
(3axoH byrepa). 3aBHCHMOCTH TIOKa3aTelsl peIoMIIeHUS U K03 PHUIIMEeHTa MMOTIIOMEHUSI OT
yactoTsl. ®azoBast u rpynmnoas ckopoctu. Popmyna Parnes.

Cemunap 23.
OnTHyeckue ABJICHUS HA TPaHUIIE Pa3zelia U30TPOMHBIX TUIIEKTPUKOB. 3aKOHBI OTPAKEHUS U
npenomsieHus: cera. Dopmynsl Dpenens. Oddext bproctepa U sABIEHHE IOJHOTO
BHYTPEHHEI0 OTPAKEHUSI. DHEPreTUYECKUE COOTHOIICHUS NPU MPEIOMIIEHUM U OTPaKeHUU
CBeTa.

Cemunapsi 24, 25.
Pacripoctpanenue cBera B aHM30TPONHBIX cpenax. CTpyKTypa CBETOBOM BOJHBI, (pa3oBast U
Jy4yeBasi CKOPOCTU. DJUIMIICOM]I JIyYEBBIX CKOPOCTEM M JIydeBas NMOBEPXHOCTb. ONTHYECKHE
CBOMCTBA OJHOOCHBIX KpHCTATIOB. OOBIKHOBEHHBIM U HEOOBIKHOBEHHBIN Jiyuu. [locTtpoeHue
I'rolirenca.

Cemunapsli 26, 27.
JIBoiiHOe IyuenpernomileHHe W mossipu3anus cBera. VHTepdepeHIus Moysspu30BaHHOTO
ceera. llomspusanuonHble TPUOOPHI, YETBEPTHBOJIHOBASsS W IIOJYBOJHOBAsl IJIACTHHKHU.
[TosrydeHue 1 aHaIU3 AIUITMITHYECKU MOJIIPU30BAaHHOIO CBETA.

Cemunap 28.
KonrponsHas pabora.
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