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1. O0mMe noJ10KeHHud

[Iporpamma pa3zpaboTaHa Ajs TpOBEAEHHS BCTYMUTENbHbIX UCMIBITAHUH (B KOHTAKTHOH (hopMe Ui B
(dopmMare TecTUpOBAHMSI C HCTIOJIb30BAHHEM AMCTAHLIMOHHBIX TEXHOJOTUI) 1S MOCTYMAKOLIMX Ha
o0yueHue No nporpaMMme MarucTpatypbl o HanpasiaeHHio 03.04.02 - pu3uka 1 conepxut
clieAyIOLlHe pa3fienbl:

Mexanuka: InemeHTbl kKuHeMaTHKK. CUCTEMbI OTCYETa. TPAEKTOPHUS, JUIMHA NYTH, YIJIOBas CKOPOCTh.,
yrjoBoe ycKopeHHe 3aKOH BCEMHPHOro TAroteHus. [losie Tarotenus. HanpsxeHHocTs. PaboTa B noje
TAroTeHus. noteHuual. [Ipeobpazosanus ['anunes. [locTynarbl TEOpUH OTHOCHTEIBHOCTH.
[Ipeobpaszosanus JlopeHua, cineacTsus u3 HUX. PaboTa u 3Heprus. Kunetnyeckas v noTeHLHalbHas
sHeprus. JlnarpaMMa noteHUHaaIbHOH 3Hepruy. MexaHuka TBepaoro tesa. TeH30p HHEPLUH.
KuHetHueckas 3Heprus BpaiieHus. MoMeHT cuJibl. MOMEHT HHepUMH. DIEMEHTbI MEXaHUKH
HUAKOCTH. JlaBlieHHe B )XHIKOCTH U rasze. Y paBHeHHe Hepa3pbIBHOCTH. Y paBHeHHe bepHyau u
CJIeICTBHSA W3 Hero. Bsa3kocTb. [IBUXeHHE TeN B )KUAKOCTAX U rasax. JluHaMuka MaTepuanbHOH TOUYKH
¥ MOCTYNaTeJIbHOe JBHKEHHE TBEPAOro Tesa. 3akoHbl HbtoTOHA. 3aKOHBI COXpaHEHHs UMITYJIbCa,
MOMEHTa UMNyJibca

Koneboanusn u eoansi: BonHosble ypaBHeHH. [110cKk1e BOJIHBI. DHEPrus 3JIEKTPOMarHUTHOH BOJIHBI.
Bekrop YMmoBa-IloiinTiHra. Ynpyras u niactudeckas nedpopmanus. CkolpxeHHe, MEXaHUUECKOE
JBOHHUKOBaHHWE, cABHI. JlucioKaluu (JIMHEeHHbIe, BAHTOBBIE). [Ipeononenue npensaTcTBUN
auciaokauusaMu. ['apMoHuydeckue konebaHus (MexaHH4YeCcKHe, CBOOOIHbIE, UX CKOJIBXXEHHE).
JuddepeHiunanbHoe ypaBHeHHE CBOOOIHBIX 3aTyXalOUIMX U BbIHY)KICHHBIX KoeOaHui. AMNIUTyaa
u (haza BbIHY)XICHHBbIX KosiebaHuii. Pe3onanc. BonHoBbie nmpouecchl. [IpoaonbHble U nonepeyHble
BOJIHBI. YpaBHeHHe Oeryliei BosHbl. Pa3oBas ckopocTs. [ pynnosas ckopocTs. BonHOBOe ypaBHeHHE.

Monexyaapnas uzuxa u mepmoounamuxa: OnbITHOE 0OOCHOBAHUE MOJIEKYJIIPHO-KMHETHYECKOH
Teopuu. CpeiHee YUCIIO CTOJIKHOBEHHUI U cpeHss [uIMHa npobera 3akoH Makcsenna 1
pacrnpeeaeH|s: MOJIEKYJT HIeabHOrO raza o CKOpOCTSM U 3HEPrHsIM TEMJIOBOro ABHXKEHHS.
Bapometpuueckas ¢popmyina. Pacnpenenenue bonsumMana. Ilepsoe Havyano repMonrHaMuku. Pabota
rasa rnpv u3MeHeHuH ero oobeMa. TenyoemkocTb. M3onpoueccel, annabaTuieckuii
npoiecc.O6paTuMble U HeoOpaTUMbIEe MPOLECChl. JHTPOMHUA U ee cBoHcTBa. BTopoe Havaio
tepMoanHamMuku. Knaccuyeckas teopus tersioeMkocTH. 3akoH Jlrosonra v I1tu. KBanToBas teopus
TEMI0EMKOCTH TBEPABIX Tea no DiHiuTelHy. Teopus [lebas.

Duzuxa meepoozo meaa: Kpucrannuueckas peuleTka (MHIEKChI y3JI0B, HanpaBJieHHs. TIOCKOCTH).
MoHO- ¥ MoJHKpUCTaAlIMUecKHe TBepable Tena. JledexTsl B kpucTaniax. [1oABHXHOCTb HOCUTENEH B
noaynpoBoaHukax. Co6cTBeHHas U npuMecHas npoBoauMocTsb. D ekt Xonna. CobcTBeHHbIE U
NpUMECHBIE MOJYNPOBOAHUKH. Y poBeHb PepMH B COOCTBEHHBIX U MPUMECHBIX MOJIYNPOBOJAHHUKAX.
KoHueHTpalus HocuTeNel Toka B MOJIyNPOBOAHUKAX. JHEPreTHYECKHE 30Hbl, BHYTPEHHSS CTPYKTypa
SHEPreTHUYECKUX 30H KpUcTailia. [[BHxKeHHe 3JIeKTPOHa B NEPUOAHUYECKOM TOJIE KPUCTAJIA MO
neicTBMEeM BHelliHero nois. D¢ dexTrBHas Macca 3ekTpoHa. [loHsTHe 0 AblpkaX. 3anoaHeHue 30H
3JieKTpoHaMH. KBaHTOBbIE CBOMCTBA TBEPABIX TeJl. DJHEPreTHUYECKHi1 CIEKTP JIEKTPOHOB B
KPHUCTAJNTMYECKOH pellieTke. AnuabaTHyeckoe 1 ONHOMIEKTPOHHOE NpubmkeHus. [1pubnnxenue
CcBOOOIHBIX 3NIeKTpOHOB. CneKTp 3Heprui 3nekTpoHoB. IloBepxHocTh M 3Heprus Pepmu. [1noTHoCT
COCTOSIHUH. MHOT03/1eKTpOHHbIE aTOMbI. O0LIMe MPUHLIMITBI OMTUCAHUS MHOTO3JIEKTPOHHOIO aToMa.
ITpunuun [aynu. Knaccudukauus 31eKTpOHHBIX COCTOSSHUN. ATOMHBIE 000JIOUKH U M01000JI0UKH.
DnexTpoHHas KoHdurypauus. [lepuoandeckas cuctema 3JIEMEHTOB.

dnaekmpoounamuxa: IlpuHUMN CYNEPoO3ULIMU 3eKTpocTaTHYecKuX nosel. Teopema ["aycca ans
3JIEKTPOCTATHUECKOrO MoJjs B BakyyMe. [Ipumenenue teopemsl ['aycca. L{upkynsuus BeKTopa
HanpsHKEHHOCTH 3JIEKTPOCTAaTHYECKOro noJid. [[pOBOIHHUKH B 3IEKTPOCTATHUECKOM IOJIE.
DyeKTpUuecKas eMKOCTh YEAHHEHHOTO NoaynpoBoaH1Ka. KonaeHcaTophl. DHeprus cucTeMbl
3apsJI0B. YeAHHEHHOr0 MPOBOJAHHKA KOHAEHCATOPA. DHEPrus IEeKTPOCTATHYECKOro MoJI.



DnekTpoaBuxKyILas cuia. Tunbl auanektpukoB. [lonspuzauus auanektpukoB. [TonspH30BaHHOCTb.
HanpsokeHHOCTh 1noJist B AM3JIEKTpUKaX. Y CJIOBHS Ha FpaHHIIe pa3ziesa ABYX AWIIEKTPUUYECKUX Cpel.
DNIEeKTPONpPOBOIHOCTb METAJIIOB (KJIaccuyeckas, kBaHToBas). CBepxnpoBoaMMOCTb. Hamnpsikenue.
3akon OMa 11st OTHOPOJHOrO yyacTka U 3aMKHYTO# uenu. Paborta ¥ MouiHocTh Toka. 3akoH Oma ans
HEOJHOPOAHOro yyacTka uenu. 3akoH buo-Casapa-Jlannaca. 3akoH AMnepa. MarHuTHoe nosne
JBHXKYyLUErocs 3apsiaa. JleiicTBMe MarHUTHOTO NOJIst HA JABHXKYLUMICS 3apsia. [I0TOK BeKTOpa HHAYKUHH
MarHUTHOTO MOJIs Yepe3 3aMKHYTYIO MOBEPXHOCTb. [ [MpKynsiuus BeKTOpa HHAYKIIMM MarHUTHOrO
noJisi B BakyyMe. MaruutHas noctosiHHasi. BuxpeBoe anexrpuyeckoe none. Tok cMelLEHUS.
YpaBHeHHe MakcBesuia Ui 3/1IEKTPOMarHMTHOT O 1oJis. MarHUTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB.
HamarHuueHHoCTh. MarHuTHOE MoJi€ B BELLIECTBE. Y CIOBUS HA IPaHULIE pa3e/ia ABYX MarHeTHKOB.
SIBeHue IEeKTPOMarHHTHONH MHAYKUMHK. 3akoH Papazies U ero BbIBO U3 3aKOHA COXPaHEHHS
3Hepruu. MHAYKTHBHOCTb KOHTYpa, CAMOMHAYKIIUS. DHEPrUsi MarHUTHOIO MOJISL.

Onmuka: ECTecTBEHHbI U MOJISPU30BaHHbIN cBET. Yo bprocTepa. AHa/ln3 N0JIsIpU30BaHHOrO CBETA.
Db dext Keppa. Ddbdekt dapanes (BpalieHHe NIOCKOCTH noasipuzaunu). KorepeHTHOCTb 1
MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MHTepdepeHuuns. Metoas! HabmoaeHUst HHTEp(EPEHLIHH.
WurtepdepeHuns cBeTa B TOHKUX nieHkax. MHTepbepeHuus BoaH. CTosiune BOJIHBL. AM(paKLMs cBeTa.
[TpuHuun INoiirenca-®penens. Metoa 30H Openens. udpaxumns OpeHens Ha OTBEPCTUH UM TUCKE.
Hudpaxkuus ®OpayHrodepa Ha wwenun uiam pewetke. [lpoctpancTBenHas peuietka. PaccesHue caera.
Jludpakiius Ha npocTpaHCTBeHHOMH perietke. Popmyna Bynsda-bperra. Paspemarowast cnocobHOCTb.
Jlucnepcus cBeta, 3JIEKTPOHHAsi TEOPUS AUCMIEPCHH

Ksanmosaa ¢huzuka: BonHoBble cBoiicTBa MUKpouacTull. YpaBHeHue lllpeaunrepa. CooTHoeHue
HeonpeaeneHHoctel [eiizenOepra. DHeprus cBoboaHOH yacTHlbl. [IpoxoxaeHHe YacTULbl Yepe3
MOTEHLHANbHBIH Gapbep, ABUKEHHE YaCTHLL B MOTEHLHATBHOM silKKe. TennoBoe u3nydyeHue. 3aKoH
Kupxroda. 3akon Credana-bonbumana, 3akoH cmewieHus Buna. ®opmyinsl Penes-/Ixunca v [1nanka.
®doto3ddext. 3akoHbl BHenHero ¢porodpdekra. YpaBHeHue DitHuTeiHa ans poroaddexra. Macca u
UMMyJbC HOTOHA, NABJIIEHHE CBETA.

Duzuka amomHnozo aopa u 3nemenmapHuvix yacmuy: CBONCTBA aTOMHBIX saep. 3apsa saep. Pazmep
saep. Maccol siaep. DHeprusi CBsI3U U yCTOHUHMBOCTD siiep. Y IejibHasi SHEPrus CBA3HU U €€ 3aBUCUMOCTh
OT aTOMHOro HoMmepa. CtabubHbIe U paflHoakTUBHbIE sapa. CIIUH U MarHUTHBIA MOMEHT siep.
PannoakTHBHOCTb. Buabl pacnanoB. 3akoH paidOaKTHBHOIO pacnaia. AKTUBHOCTb. Ajbda pacnan.
Cnextpbl a-yactuil. Teopus a- pacnaga. bera-pacnan. CnekTpsl B-yacTul. DKCiepUMEHTaTbHbIE
J10Ka3aTe/IbCTBa CYLIeCTBOBaHUs HEHTpHHO. ["aMMa-u31ydenue snep. [IpaBuna orbopa u
MYJIbTHIOJILHOCTh M3JIyueHHsl. SlnepHas u3oMepus. BHYTpeHHsIs KOHBEpPCHSI 3JIEKTPOHOB.
Kocmuueckue nyun. [lepBuuHoe kocMuueckoe usinydyeHue. [IpoxoxaeHrne KOCMUYECKOTO U3JTyYEHHUS
yepe3 atMochepy. BropuuHoe kocMuyeckoe u3nydeHue. PannaumonHbie nosica 3eMiiu.
[TponcxoxaeHne kKocMU4eckux jtydeid. Monenu atromubix sinep. KanensHas Monens siapa. Moaens
saaepHbix obonouek. OboOuieHHas Moaenb siapa. OCHOBHbIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHIL
Macca. Dnektpuyeckuit 3apsia. MaruutHelii MoMeHT. CriH. Bpemst xxu3nu. bapuonnbiii 3apsia.
CoxpaHeHHe 3ekTpruueckoro U 6apuoHHoro 3apsiaa. Knaccudukauus yactuu. MynbTHUIIETHI U
cynepMysibTuILIeThl. KBapkoBas Moaenb anpoHoB. AHTUUYacTULbl. CTpoeHue atoMa. OnbIThI
Pesepdopaa. Snapo. [TnanerapHas Mozenb atroMa. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aToMa
BOJOpOJa. DKCEpUMEHTANIbHOE 0Ka3aTeNbCTBO AUCKPETHON CTPYKTYpbl aTOMHBIX YPOBHEH. ONbIThI
®dpanka ¥ ['epua. UacTHia B UEHTpaabHO-CUMMETPUYHOM M0JIE. ATOM BOAOpOAa. Y pOBHH 3HEPTUU B
CNEKTpE U3JTy4EeHHUs aToMa Bogopoa. PaccesHue 31eKTpOMarHUTHOrO U3J1y4eHHst Ha CBOOOAHBIX
3apsnax. JDddexr KomnToHa.



2. Bonpocel [Uisi IOArOTOBKU K BCTYMUTEIbHBIM HCIIBITAHUSAM [UIs1 MOCTYNAIOLMX HA 00yY€EHHE 110
nporpamMMe Maructpatypsbl no HanpasnenHio 03.04.02 — pusuka.

1. 3akoH BcemupHoro TsroTeHus. [lone TsAroteHus, Hanps>keHHOCTh. PaboTa B nosie TIAroTeHHs,
MOTEeHLKaL.

2. Kpucrtaminueckas pemerka (MHIOEKCHl Y370B, HampaBieHHWs. [MJIOCKOCTH). MoHo- u
MO IMKpUCTA/UIHYeCKKe TBepable Tena. JledhekTbl B KpucTasuiax.

3. Ilpeo6pazoBanus [anunes. [loctynatbl Teopun oTHocuTenbHOCTH. I[IpeobpasoBanus Jlopenua,
CIIeICTBHUS U3 HUX.

4. BonHoBble ypaBHeHUS. [110CKHE BOJIHBI. DHEPrHsl AIEKTPOMarHuTHOH BoHbI. BexkTop YMoBa-
[ToiiHTHUHTA.

5. TloaBHXHOCTb HOCHTeNEH B monynpoBoaHukax. CobcTBeHHas U npUMecHas MPOBOIUMOCTb.
Dddext Xomna.

6. 3akoH MakcBeqa Iis pacnpeneieHus MOJeKyJl HIeaqbHOro rasa Mo CKOpPOCTSM H JHEpPrusM
TEMJIOBOTO ABWXeHUs. bapoMeTpuueckas Gopmyna. Pacnpenenenue bosabimana.

7. EcTecTBeHHBI M MONSPU30BaHHBIA CBET. Yroa bpioctepa. AHanu3 MOJIsSPU30BAHHOIO CBETA.
Db dext Keppa. Dddext Papanes (BpaiieHHe MIOCKOCTH MOJISAPH3ALHUH).

8. TlpoxoxmeHHe yacTHIbI Yepe3 MOTEHUHalbHbIH Oapbep, IBHXEHHE 4YacTHIl B MOTEHUHATIbHOM
SILLMKE.

9. TennoBoe u3znyvenue. 3akoH Kupxroda. 3akon Ctedana-bonbumana, 3akoH cmelieHuss BuHa.
®opmynel Penes-JIxunca u [1nanka.

10. OGpatuMble W HeoOpaTHMble TMpollecchl. JHTponusi W ee cBoHcTBa. BTtopoe Havano
TEPMOIHHAMHKH.

11. MarHuTHble MOMEHTBI JJIEKTPOHOB U aroMoB. HamarHuueHHOCTh. MarHuTHoe 1nose B BELIECTBE.
YcnoBus Ha rpaHule pa3aelia AByX MarHETHKOB.

12. OnpiTHOe 000CHOBaHHE MOJEKYISPHO-KUHETHUECKOH Teopuu. CpelHee YHUCIO CTOJIKHOBEHUH U
cpenHsisi AJiMHA npobera.

13. BonHoBble cBoicTBa MUKpouacTHil. Y paBHeHue [llpeaunrepa. CooTHolIeHHE HeONpeaeIeHHOCTeH
[efizenGepra. DHeprusi CBOOOIHOMN YaCTHILIBI.

14. BuxpeBoe anexkTpuyeckoe nose. Tok cMelueHus. Y paBHeHHe MakcBenna 1Jisl 91€EKTPOMAarHUTHOro
noJs.

15. [lepBoe Hauano TepMoaWHaMHKW. Pabota rasza npu u3MeHeHuu ero oObema. TemnnoeMKocTb.
W3onpoueccel, annadbatuyeckuii npouecc.

16. KorepeHTHOCTb 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJNH. HTepdepeHuus. Metoasl HabnoaeHus
uHTepdepeHumu. HTepdepeHns cBeTa B TOHKHUX TUIEHKAX.

17. CoOCTBEHHbIE U MPUMECHbIE MOJYNPOBOAHUKU. YpoBeHb PepMH B COOCTBEHHBIX U NPUMECHBIX
nonynpoBoaHukax. KoHueHTpanus Hocutenel Toka B NOJ1yNPOBOJHUKAX.

18. DnekTpoaBuxylas cuia. HampsokeHue. 3akoH OMa s OZHOPOOHOTO Y4acTKa M 3aMKHYTOH
uenu. Pabota u MolHoCTh ToKa. 3akoH OMa JI1s1 HEOJJHOPOIHOTO Y4acTKa LeNH.

19. 3akon buo-Casapa-Jlannaca. 3akoH AMnepa. MarHuTHasi NOCTOSIHHAS.

20. ludpakuus cBeta. [Ipunuun [oiirenca-®penens. Meroa 304 ®Ppenens. [udpakuus Openens Ha
OTBepCTHH UK aucke. Judpakuus OpayHrodepa Ha 11enH WIH peLIETKE.

21. Ynpyras u nnactuueckas aedopmanusi. CKoIbXeHHE, MeXaHMYeCKoe IBOHHHUKOBaHHE, CIBHI.
Jlucnokanuu (nMHeHHbIe, BAHTOBbIE). [IpeofoneHre npensaTcTBUN AUCIOKALUAMH.

22. [IpoBONHUKH B  JJIEKTPOCTATHYECKOM  TMoOje.  DJEKTPUYECKass €MKOCTb  YEeJUHEHHOro
nojynpoBoaHuka. KoHaeHcaTtopbl. DHeprus CUCTEMbl 3apsiioB, YEAMHEHHOTO [MpPOBOJHHMKA
KOHJIEHCATOpa. DHEPrusi ANEKTPOCTATUUECKOTO MOJIS.

23. IlpoctpaHcTBeHHas peuieTka. PaccesiHue cBeTa. Jludpakuusi Ha NPOCTPAHCTBEHHOH peELIETKE.
®opmyna Bynsda-Bperra. Pa3zperatoias cnocoOHOCTS.

24. F'apMOHHYeckHe KoJieOaHus (MexaHuuyeckue, cBoOOHbIe, UX cKonbxeHHe). JudbdepeHnunanbHoe
ypaBHEHHE CBOOOJHBIX 3aTyXalOLIMX W BBIHY)XIEHHBbIX KonebaHuil. Amnautyaa W ¢aza
BBIHYXIEHHBIX KoJleOaHui. Pe3oHaHc.



25.
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49.

[IpyHUMN cyneprno3uLMH 3eKTpocTaTUUecKuX nonei. Teopema ["aycca ans 31eKTpoCTaTHUECKOTO
nons B Bakyyme. IlpumeHeHue Teopembl [aycca. llupkynsiuuss BekTOpa HanpsXEeHHOCTH
3JIEKTPOCTATHYECKOTO MOJIS.

DEKTPONPOBOAHOCTh METANIJIOB (KJaccHyeckasi. KBaHToBas ). CBepXnpOBOIUMOCTb.
WUutepdepenuus BoaH. CTOSUHE BOJHBI.

SIBneHHe 3NeKTPOMarHMTHOM WUHAyKuuM. 3akoH Dapanes U ero BbIBOA M3 3aKOHA COXpaHEHUS
3Heprud. MHAyKTUBHOCTH KOHTYpa. CAaMOMHIYKLUS. DHEPrUs MArHUTHOTO MOJIs.

MarHuTHoe noJie ABHXKYyLIerocs 3apsia. JlelicTBUe MarHMTHOro MoJjis Ha JABHXKYLIMICS 3apsn.
[loTok BeKTOpa HHIYKLIMH MarHUTHOTO MOJIs 4epe3 3aMKHYTYK MOBEepXHOCTb. Llupkynsuus
BEKTOpa UHIYKLIHH MarHUTHOTO MOJIsS B BaKyyMe.

dotorddext. 3akoHbl BHeuiHero ¢orodddexta. YpaBHeHHe DiHuITeHHa Ans ¢orodddekra.
Macca 1 umMnyJsc GOTOHA, NaBJIEHUE CBETA.

DHepreTH4eckue 30Hbl, BHYTPEHHSS CTPYKTypa SHEpreTH4ecKHX 30H KpucTanna. [IBuxeHue
3JIEKTPOHA B MEPHOJMUYECKOM IMOJIE KpUCTajia nol AeHcTBHEM BHewiHero nois. DddexkTuBHas
Macca aeKkTpoHa. [ToHsTHe 0 AbIpkax. 3anosIHEHHE 30H NEKTPOHAMH.

Tunbl nuanexrpukos. [lonspuszauus ausnextpukos. [lonspusoBanHocTs. HanpsikeHHOCTD nons B
JIU3JIEKTPUKaX. Y CJIOBHS HA FpaHULE pa3aena AByX AUINEKTPHUECKUX Cpell.

Pa6ota u 3Heprus. KuHeTnueckas ¥ noTeHuUanpHas 3Heprus. Jluarpamma noteHuHalbHOH
3HEPruHu.

BonHoBsie npouecchl. [IpogonbHble U nonepeyHble BOJIHBL. Y paBHeHHe Oeryuiel BosiHbl. Pa3oBas
cKkopocTk. ['pynnoBas ckopocTs. BonHoBoe ypaBHEHME.

Mexanuka TBepaoro te1a. TeH3op uHepuuu. KuHeTuveckas sHeprus BpauleHHs. MOMEHT CHJIbL
MOMEHT UHEPLIHH.

Jlucnepcus cBeTa. 3JI€KTPOHHAs TEOPHS AUCMEPCHH.

DneMEHTbl MEXaHMKH XHUIKOCTH. JlaBneHue B KMAKOCTM U rase. YpaBHEHHE HEPa3pbIBHOCTH.
YpaBHeHue bepHyiu U cnencTBus U3 Hero. BaskocTs. JIBHKeHHE Ten B )KUAKOCTAX U rasax.
Monekyabl. XuMHuyeckas CBs3b (KOBaJ€HTHas. MeTajlluueckas M HOHHas). BaneHTHOCTb.
DHepreTHYeCKHE YPOBHHM NBYXaTOMHON Mosekynbl. OOLiMe npeacTaBieHHs O KoJiebaTeslbHOM H
BpalllaTe/IbHOM JBHXXEHHUH aTOMOB B MoJieKyJaX. CneKTpbl 1ByXaTOMHBIX MOJIEKYII.

KBaHTOBbIE CBOICTBA TBEPABIX TEJl. DHEPreTHYECKUH CMEKTP 3JIEKTPOHOB B KPUCTANIMYECKOH
peuleTke. AnnabaTu4ecKoe U OJTHONEKTPOHHOE NpulsMxkeHus. [1pubnrxenre cBOOOAHBIX
311eKTPOHOB. CrieKTp 3Heprui 31eKTpoHoB. [loBepxHOCTh U 3Heprus ®epmu. [1noTHoCcTh
COCTOSIHMH

MHoroaieKTpoHHble atoMbl. O0L1IMe NPUHUMIBI OMMCAHUST MHOTO3JIEKTPOHHOro atoMa. IIpuHuMn
[Taynu. Knaccudukauus 3NEeKTPOHHBIX COCTOSHUH. ATOMHble O0OJOYKH M MOAOOOJOYKH.
DnekTpoHHas koHpurypauus. [lepuoauueckas cucteMa 3J€MEHTOB.

JliHaMuKa MaTepHalbHOH TOYKH U MOCTYyNaTelbHOE ABHXKEHHE TBEPAOro Tesa. 3akoHbl HbploTOHA.
3aKOHBI COXpaHEHHUs UMIYJIbCa. MOMEHTA UMITYJIbCA

Knaccuueckas teopus TennoeMkocTH. 3akoH [ronoHra u I[Itu. KBanToBas Teopus TEMI0EMKOCTH
TBEPABIX Tea no DiHuTehHy. Teopus [lebas.

OTiMyre KBAHTOBOM CTATHCTHKH OT KJIacCHUYECKOH. DIEKTPOHHBIN ra3. MYyHKLUHS pacnpeeseHus
®depmu-/upaka.

PacnipeneneHue 37€KTPOHOB MO JHEPrUsM, IO KOMIOHEHTaM MMIy.IbCa. IO HMMIIyJIbCaM.
BbipokaeHHbIR 371eKTPOHHBIN ra3. TenaoeMKoCThb 3JIEKTPOHHOTrO rasa.

CBoiicTBa aTOMHBIX siep. 3apsan saep. Pazmep siaep. Maccel anep. DHeprus CBsisM U yCTOHYMBOCTD
afep. YaenbHas SHEpPrus CBs3M M €€ 3aBUCHUMOCTb OT aToMHOro Homepa. CTabMJIbHblE H
paauoakTHBHbIE siapa. CrIMH U MarHUTHbIK MOMEHT 1€p.

PapnoakTHBHOCTh. Buabl pacnanoB. 3akoH paaudoakTHBHOro pacnazga. IlocTtosHHas pacnana.
[lepuon nonypacnaaa. AKTUBHOCTb.

Anb¢a pacnaa. Cnektpbl a-yacTHil. Teopus o- pacnana. TyHHeNbHbIR 3QhexT

bera-pacnag. CrnekTpbl f-yacTul. DKcNEepUMEHTAJbHbIE [0Ka3aTeJbCTBA CYIIECTBOBAHMS
HEUTPUHO.

'amMma-u3nydenue sgep. [lpaBuna orbopa U MyJIbTUMOABHOCTb M3Ny4eHHUs. SlaepHas u3oMepHs.
BHyTpeHHss KOHBEpPCHS IEKTPOHOB.
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Kocmuueckue nyuu. llepBuuHoe kocMuueckoe wu3nydyeHue. IlpoxoxaeHue KOCMHYECKOro
U3nyUueHus dyepes atMocdepy. BropuuHoe kocMuueckoe uinyueHue. PaanaunonHble nosca 3eMid.
[IpoucxoxneHne KOCMHUYECKUX JTy4eH.

Monenu atoMHbiX saep. KanenbHas Mopenb siapa. Mopenb siaepHbix obosiouek. O0obiieHHas
MoOJIeNb S1pa.

OCHOBHbBIE XapaKTepUCTHKH 3JIEMEHTapHbIX YacTHl. Macca. DnekTpuueckuil 3apsa. MarHuTHbIN
MoMeHT. CnuH. Bpems xu3Hu. bapuoHHbIii 3apsa. CoxpaHeHHe 3MEKTpUYECKOro U 0apHOHHOro
3apsana. Knaccubukauus wyactuu. MynbTHIIeTel M cynepMysbTHILUIETH. KBapkoBas Monenb
aJJpOHOB. AHTHYACTHLBI.

Crtpoenne aroma. OnbiTel Pesepdpopna. fAnpo. Ilnanerapnas monens aroma. CepHuanbHble
3aKOHOMEPHOCTH B CIEKTPE aTOMa BOJAOPOJA. JKCMEPUMEHTAIbHOE J0Ka3aTeJIbCTBO JAUCKPETHOM
CTPYKTYpbl aTOMHBIX ypoBHe#. OnbiThl @paHka u ['epuia.

YacTrua B LEHTPaIbHO-CHMMETPHYHOM MOJIE. ATOM BOJIOpOJa. Y POBHH 3HEPTHH B CIIEKTpPE
U3Jy4YEeHHs aTomMa BOaopoJa

PaccesiHue 371€KTPOMarHUTHOTO U3y4YEHHs Ha CBOOOHBIX 3apsaaax. Dpdext KomnToHa.
DnemeHThl KHHeMAaTHKH. CHCTEMBI OTCYETA, TPAEKTOPHS. JJIHHA MYTH, YIJI0Bas CKOPOCTb, YII0BOE
YCKOpEHHE.
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