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1. O0mHe no10KeHNA

[TporpaMMma pa3paboTaHa Ajisi MPOBeJACHHsI BCTYMHTEIbHBIX HCIBITAHUH (B KOHTaKTHO#H (opme uiu B
(dhopmMare TeCTUPOBAHUSI C UCNIOJb30BAHUEM NUCTAHUMOHHBIX TEXHOJIOMHUH) I NOCTYNAKOUIUX Ha
o0yueHue Mo nmporpaMMe MaructTpatypsl no HanpasiaeHuio 03.04.02 - ¢pusnka u coaepxur
CleAYIOLME pa3liebl:

Mexanuka: Inementnl knHeMaTuku. CUCTeMbl OTCUETA, TPAEKTOPHS, AJMHA MYTH, YIJ0Basi CKOPOCTb,
yrJi0Boe yckopeHHe 3aKOH BCEeMUPHOTrO TAroteHus. Ilone Tarorenus., HanpsxeHHOCTb. PaboTa B mose
TAroTeHus, noreHuua. [Ipeobpazosanus 'anunes. [locTynaTsl TEOpUH OTHOCHTEIBHOCTH.
[Tpeobpa3osanus Jlopenua, cnenctsusi U3 HUX. Pabota u sHeprus. KuHetHueckas 4 noTeHUMalIbHas
sHeprus. JlnarpaMMa noteHurHanbHON 3Hepruu. MexaHuka TBepAoro tena. TeH30p HHEPLHH.
KuneTnueckas sHeprus BpaiueHusi. MoMeHT cuiibl. MOMEHT HHEPLIMU. DNEMEHTbl MEXaHUKH
XKUAKOCTH. JlaBlleHHe B )XUIKOCTH U raze. Y paBHEHHE Hepa3pbIBHOCTH. Y paBHEHUE bepHynnu u
CIIeICTBHUS U3 Hero. BsiskocTh. JIBUXKeHHE Tel B )KUIKOCTAX U rasax. JluHaMHKa MaTepHaabHOH TOYKH
W MOCTyMaTelbHOe ABH)XEHHUE TBEPAOro Tesa. 3akoHbl HploTOHA. 3aKOHBI COXPAHEHHUs UMITYJIbCA.
MOMEHTa UMNTYJIbCa

Konaeoanun u éoansr. BonHosbie ypaBHeHus. [110ckue BOIHbI. DHEPrus 31€KTPOMarHUTHOH BOJIHBI.
Bektop YmoBa-IloiinTiHra. Ynpyras u niactudeckas aepopmauusi. CKonbxeHUe, MEXaHU4YeCKoe
JIBOMHUKOBaHHUe, cABUT. Jluciokaluuu (MMHEHHbIe, BAHTOBBIE). [IpeononeHue npensTcTBUM
auciaokauusaMu. ['apMoHHueckue kosiebaHus (MexaHH4YeCKHe, CBOOOHbIE, HX CKOIbXEHUE).
JuddepeHumnanbHoe ypaBHeHHE CBOOOAHBIX 3aTyXalOLIUX U BbIHYXAEHHbIX kKoJleOaHuH. AMIUIUTY A
1 (pa3a BeIHYXIEHHBIX Koslebanuii. Pe3onanc. BonHosblie npouecchl. [IpononbHble U onepeyHble
BOJIHBI. Y paBHeHHe Oeryiueit BonHbl. Pa3zoBasi ckopocTb. [ pynnosas ckopocTs. BonHOBOe ypaBHEeHHe.

Moanexkyaspnaa dusuxa u mepmoounamuxa: OnpITHOE 0O0CHOBaAaHUE MOJIEKYJIIPHO-KHHETHYECKOM
teopud. CpeaHee YMCIIO CTONIKHOBEHUH U cpeaHss AnvHa npobera 3akoH Makcsesuia s
pacnpeeneH|si MOJIEKYJ HAEATILHOTO ra3a 1o CKOPOCTSIM U HEPrUsiM TETJIOBOIO ABHXKEHHSL.
BapoMmetpuueckas ¢popmyna. Pacnpenenenue bonbumana. [lepBoe Hauano TepmoarHamuku. Pabora
rasa rnpu usMeHeHuu ero oorema. TennoemkocTs. M3onpoueccsl, annadbaruueckui
npouecc.O6paTuMbie U HEOOpaTUMBIE NMPOLIECCHl. DHTPOMUS U ee cBoiicTBa. BTopoe Hauano
TepMoanHaMukH. Kinaccudeckas Teopus TemoeMkocTu. 3akoH [rononra u [1ti. KBantoBas Teopus
TEMJOEMKOCTH TBEPABIX Tes Mo DHHIITEHHY. Teopus Jlebas.

@u3zuka meepoozo meaa: Kpuctaninueckas perieTka (MHAEKCHI y3/10B, HallpaBJIEHHs, MIOCKOCTH).
MoHO- U noJIMKpUCcTaIMUecKue TBepable Tena. JlegekTsl B Kpuctamnax. [lonBuxxHOCTL HOCUTENEH B
nonynpoBoaHukax. CoOCTBeHHasi U MpUMeCHast MPoBOAUMOCTh. DPpdekT Xomna. CoOcTBEHHbIE U
MPUMECHbBIE MOJIYMPOBOAHUKH. YpoBeHb PepMU B COOCTBEHHBIX U MPUMECHBIX MOJYNPOBOAHUKAX.
KoHueHTpauus HocuTeNel Toka B MOJIYMPOBOJAHHUKAX. DHEPreTHYECKHE 30Hbl, BHYTPEHHSS! CTPYKTypa
SHEpPreTHUECKUX 30H KpUcTaia. [|BuxkeHue 3j1eKTpoHa B IEPHOIMYECKOM M0JI€ KpUCTalaa Nnoj
JIEHCTBHEM BHellHero noys. Db dekTHBHas Macca anekTpoHa. [ToHsTHe 0 Ablpkax. 3anonHeHue 30H
sNekTpoHaMH. KBaHTOBbIE CBOICTBA TBEPABIX Te.1. DHEPreTUUECKUH CIEKTP IJEKTPOHOB B
KPUCTAJUTMUECKOH pelueTke. AnuabaTiyeckoe U OAHOUIEKTPOHHOE NpHOnuxkenus. [Ipubnmxenne
cBOOOAHBIX 371eKTpoHOB. CreKTp 3Heprui 31ekTpoHoB. [ToBepxHOCTb U 3Heprust @epMH. [1n0THOCTD
COCTOSIHUN. MHOTr031eKTpOHHbIe aTOMbl. O6111He NPUHLIMIBI ONTHCAHUSI MHOTO3JIEKTPOHHOIO aToMa.
[Tpunuun [aynu. Knaccudukauus 31eKTPOHHBIX COCTOSSHUH. ATOMHbIE 0007104YKH U O1000JIOUKH.
DnexkTpoHHas KoHurypauus. [lepuoanueckas cuctema 3J1€MEHTOB.

Inexkmpoounamuka: IIpuHLMN Cyneprno3ULMH AEKTpocTaTHUeCKuX nonei. Teopema ["aycca ans
3NIEKTPOCTATHUECKOTO MoJisi B Bakyyme. [IpumeHeHue TeopeMsl ['aycca. Llupkynsiuus BekTopa
HaNpPSHKEHHOCTH dJIEKTpocTaTH4Yeckoro noss. [IpoBoAHHKM B 371€KTPOCTaTHUECKOM MOJIE.
DeKTpHUecKasi eMKOCTb YEIMHEHHOrO NnonynpoBoaHuka. KoHaeHcatopbl. DHEprusi CHCTEMbI
3apsI0B, YEJHHEHHOTO MPOBOIHHKA KOHAEHCATOPA. DHEPrUs 31eKTPOCTaTHYECKOr O MOJIsl.



DaekTpoABHKYLIas cuia. Tunel auanekTpukoB. [lonspusauns auanexkTpukoB. [10515pu30BaHHOCTSD.
HanpsokeHHOCTD MOJIs B IMJIEKTPUKAxX. Y CIIOBHUS Ha IPaHHULE pa3jeia IByX AUINEKTPHUECKUX CPEl.
DEeKTPONPOBOAHOCTh METANJIOB (KiaccHyeckas, kBaHToBas). CBepXxnpoBoauMocTb. HanpsxeHnue.
3akoH OMa 1111 OJHOPOJIHOIO y4acTka U 3aMKHYTO# uenu. PaboTta ¥ MolIHOCTb ToKa. 3akoH OMa ans
HEOJIHOPOJHOTO y4yacTka uenu. 3akoH buo-Casapa-Jlannaca. 3akon AMnepa. MarHuTHoe nose
JBHXKYLIErocs 3apsaa. JleicTBHe MarHUTHOTO MOJst Ha ABWXKYyLIUics 3apsa. [loTok BeKTOpa HHAYKLIHU
MarHMTHOTO MOJis Yepe3 3aMKHYTYIO MOBEPXHOCTh. [ [UpKyIsiLMs BEKTOpa MHIYKLUMH MarHUTHOTO
1oJis B BakyyMe. MarHuTHasi noctosiHHas. BuxpeBoe anekTpuueckoe nose. Tok cMelieHus.
YpaBHeHune MakcBesuia 1)1 3eKTPOMarHUTHOro Nnojisi. MarHWTHbIE MOMEHTBI 3IEKTPOHOB M aTOMOB.
Hamarnn4eHHOCTh. MarHMTHOE MoJi€ B BELIECTBE. Y CIOBHS Ha rpaHUlIe pa3jiena JByX MarHeTHKOB.
SIBneHue 3MeKTpOMarHuTHOH MHAYKUMHK. 3akoH Papasies M ero BbIBOJ U3 3aKOHA COXPaHEHHUs
3Hepruu. MHOyKTHBHOCTb KOHTYpa, CAMOWHAYKLMS. DHEPrUsi MarHUTHOTO MOJIS.

Onmuka: EcTecTBEHHbIH U NONAPU30BaHHbIA CBET. Yroi bpioctepa. AHanu3 noasipu30BaHHOIO CBETA.
Do dext Keppa. Dddext Papanes (BpallleHHE MIIOCKOCTH NMoJispu3auuu). KorepeHTHOCTb U
MOHOXPOMaTHYHOCTb CBETOBbIX BOJIH. UHTepdepeHuus. Metoabl HabmroaeHUst HHTEpGhEPEHLIHH.
HutepdepeHuus cBeta B TOHKHX MieHkax. MHTepdepeHuns BonH. CTosiure BOJIHBL. JU(paKLus CBETa.
[Mpunuun [Noitredca-@penens. Meron 300 @penens. [indpakuns OpeHens Ha OTBEPCTHH HIIH JIHCKE.
Judpakuuns ®payHrodepa Ha uienu unum pewetke. [IpoctpancTBeHHas pewetka. Paccesinue ceeta.
Judpaxkuus Ha npocTpaHcTBeHHOH pelueTke. @opmyna Bynbda-bperra. Pa3zpewaroias cnoco6HOCTb.
Jlucnepcus cBeTa, IEKTPOHHAs TEOPHUS JUCTIEPCHH

Keanmoean ¢pusuxa: BonHosble cBoiicTBa MukpoyacTull. YpaBHeHue [llpenunrepa. CooTHoleHHE
HeonpeneneHHocTel ['eiizeHOepra. DHeprus cBoOOHOHN YacTUlbl. [IpoxoxaeHHe yacTHLbI yepes
NOTEeHUHaTbHbIN Oapbep, ABMKEHHE YacTULl B IOTEHLHANIbHOM siliKke. TernnoBoe ulnydeHue. 3akoH
Kupxroda. 3akon Ctedana-bonblmMana, 3akoH cmelieHuss Buna. @opmynsl Penes-/Ixunca v [1nanka.
®oTor¢dexT. 3akonbl BHELIHETO GoTo3hdekTa. YpaBHeHHe DitHIITEHHA 1 poTodddekTa. Macca u
UMMnyJbc GOTOHA, 1aBJIECHHE CBETA.

Duszuka amomHo20 a0pa u 3nemenmapHsix yacmuy: CBoiicTBa aTOMHBIX sifep. 3apsan saep. Pasmep
aaep. Maccel siaep. DHeprusi CBsI3U U YCTOHUMBOCTD siiep. Y eNbHas SJHEPIHsl CBSI3U U €€ 3aBUCUMOCTD
oT aToMHOro HoMmepa. CTabumbHbIe U pagnoakTUBHbIE siapa. CIIMH U MarHUTHBI MOMEHT sIep.
PannoaktnBHOCTE. Buabl pacnanoB. 3akOH paaHoakTHBHOIO pacnana. AKTHBHOCTb. Anb(a pacnan.
CnekTtpsl oi-uactull. Teopus o- pacnana. bera-pacnaa. CrniekTpbl B-yacTull. DKCNIEPUMEHTAIbHbIE
JoKa3aTebCTBa CYLIeCTBOBaHUs HeiiTpuHo. ['aMMa-u3nydeHue siaep. [lpasuna otbopa u
MYJIbTHIOJILHOCTh U3JIyueHHsl. SlaepHas u3oMepus. BHYTpEHHsSs KOHBEPCHS JIEKTPOHOB.
Kocmuueckue nyuu. [lepBuuHoe kocMuyeckoe usnydyeHue. [IpoxoxaeHue KOCMHUECKOro U3yUYeHHUs
yepes atMocdepy. BropuuHoe kocMuueckoe u3inydyeHue. PaguauroHHble nosca 3eMIid.
[TporcxoxaeHne kKocMuuecKux nydeil. Moaenu atomubix saep. KanenbHas Moznens siapa. Moaenb
sanepHbix obonoyek. O0oOUIeHHast Moaenb siapa. OCHOBHbIE XapaKTEPUCTHKH JJIEMEHTAPHbIX YacTHILL.
Macca. Dnexktpuyeckuit 3apsa. MaruutHeiid MoMeHT. CrivH. Bpemst sxu3HU. bapuoHHbIit 3apsa.
CoxpaHeHHe 371eKTpU4ecKoro U 6apuoHHoro 3apsaa. Knaccudukauus yactuu. MyabTHILIIETBI U
cynepmynbTurieTsl. KBapkoBast Moaenb aapoHoB. AHTHYacTHLbL. CTpoeHue atoma. OnbIThl
Pesepdopna. Anpo. [TnanerapHas Moaens atoma. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aToMa
BO0pOJa. DKCIIepUMEHTANIbHOE 10Ka3aTeNbCTBO AUCKPETHOM CTPYKTYPbl aTOMHBIX YPOBHEH. ONbIThI
®paHka u ['epua. YacTuua B IeHTpabHO-CUMMETPHYHOM M0Jie. ATOM BOJ0po/ia. Y pOBHH JHEPIruH B
CTMIEKTPE U3JTYYEHHs aToMa Bojopoaa. PaccesHue 31IeKTPOMarHUTHOTO U3NyUeHHUs! Ha CBOOOIHBIX
3apsaax. ¢ dexr Komnrona.



2. Bonpocbl 11 1OATOTOBKH K BCTYMUTEIbHBIM HCIIBITAHUSAM Ul MOCTYNAOUIMX HA 0OyUY€eHHE M0
nporpaMMe MarucTpatypsl no HanpasienHio 03.04.02 — pusuka.

1. 3akoH BcemupHoro taroteHus. [losie TAroTeHus, HampspkeHHOCTb. PaboTta B mosie TAroTeHus,
NOTEHLKA.

2. Kpucrannuueckas pelletka (MHOEKCHI Y370B, HanpaBl€HHUs, [UIOCKOCTH). MoHo- H
MOJMKpUCTA/UIHYECKKE TBepAble Tena. JledekTsl B KpHcTalIax.

3. Tlpeobpazosanus ['anunes. [loctynatel Teopuu oTHocuTenbHOCTH. IIpeoOpasoBanus JlopeHua.
CJIEACTBHUS U3 HUX.

4. BonHoBbie ypaBHeHHS. [1n0ckHe BOIHBI. DHEPrUs 31E€KTPOMArHUTHOH BOJHBL. BekTop YMoBa-
[loliHTHHra.

5. TloaBuXHOCTb HOCHTEJNEH B MoNynpoBoaHUKax. CoOCTBeHHast U MpUMecHasi NIPOBOJAUMOCTD.
Dddekt Xomna.

6. 3akoH MakcBenna aas pacnpelesieHds MOJEKYJ HACATbHOro rasa Mo CKOPOCTSM W JHEPrusM
TEMI0BOro ABHXeHHs. bapoMerpuueckas popmyna. Pacnpeaenenue bonbumana.

7. EcTecTBeHHBIH M MONSpU30BaHHbIA CBET. Yron bproctepa. AHaju3 MoJISpM30BaHHOrO CBETA.
D¢ dext Keppa. Ddpdext dapanes (BpallleHHE TUIOCKOCTH MOJSPU3ALIMKI).

8. TlpoxoxkneHue 4HacTHLbl yepe3 MOTEHLUHANbHbI Oapbep, ABHIKEHHE YacTUL B MOTEHLHAJILHOM
SILLMKE.

9. TennoBoe u3znyuenue. 3akoH Kupxroda. 3akon Credana-bosnblmMaHa, 3akoH cMeuleHUs BuHa.
®opmyasl Penes-/xunca u [Tnanka.

10. OGpatuMble M HeoOpaTUMble Mpolecchbl. DHTPONHS M ee CBoicTBa. BTOpoe Hauwano
TEPMOJMHAMUKH.

11. MarHuTHblE MOMEHTBI 3JIEKTPOHOB MU aTOMOB. HamarHuueHHOCTb. MarHuTHOE 1oJie B BELUECTBE.
YcnoBus Ha rpaHulie pa3esia AByX MarHETHKOB.

12. OnbiTHOE 0DOCHOBaHHE MOJIEKYJISPHO-KUHETHYECKOH Teopuu. CpelHee 4YHMCIO CTOIKHOBEHHH H
cpeaHsis AJIMHa npodera.

13. BosnHoBbIe cBoMcTBA MUKpovacTHil. Y paBHeHHe [llpeannrepa. CooTHOLUEHHE HEONpPEAEIeHHOCTEH
["efizenbepra. DHeprusi CBOOOJHOM YaCTHLIBI.

14. BuxpeBoe anexktpuueckoe noJie. Tok cmeuienusi. Y paBHeHue MakcBesna aj1si 3J1€KTPOMarHUiTHOro
noJs.

15. IlepBoe Hauano tepmoaWHaMuku. Pabora rasa npd u3MeHEeHMH ero odbema. TennoeMKoCTb.
H3onpoueccol, annabatnueckui npoiecc.

16. KorepeHTHOCTL U MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MHTepdepenuuns. Metoas! HabnoneHus
uHTepdepeHuud. MHTepdepeHuns ceeta B TOHKHX IJIEHKaX.

17. CobcTBEHHBIE M MPUMECHBIE MOJYNPOBOIHUKH. Y poBeHb PepMHU B COOCTBEHHBIX U NPHMECHBIX
nojynpoBoaHuKax. KoHUeHTpalys HOCUTENEH TOKa B NOJYNPOBOAHHKAX.

18. DnexTpoaBuxkyulas cuna. HanpspkeHue. 3akon OMa ansi OZHOPOJHOINO y4acTKa M 3aMKHYTOM
uenu. Pabota u MolHocTh TOKa. 3akoH OMa U1 HEONHOPOAHOIO y4acTKa LEMH.

19. 3akoH buo-Caapa-Jlannaca. 3akoH AMrepa. MarHuTHas MOCTOsSIHHAS.

20. Iudpakiuus ceeta. [Ipunuun INoiirenca-®peHens. Meton 304 ®penens. Audpakuus dpeHens Ha
oTBepCcTHH MK aucke. ludpaxuus OpayHrodepa Ha LLEIH UM pELLETKE.

21. Ynpyras u miactuyeckass nedopmauus. CKONbXKEHHE, MEXaHHYECKOE NBOWHHUKOBAHME, CIBMT.
Jucnokaiu (1MHEHHbIe, BAHTOBbIE). [IpeoaoneHue npensaTCTBUN AUCIOKALHUSIMH.

22. [IpoBOIHMKH B  JJEKTPOCTATHYECKOM  MoJie.  DJeKTpUYeckas €MKOCTb  YEAMHEHHOro
nonynpoBoaHuka. KoHpeHcaTopbl. DHeprus CHCTEMbl 3apslOB. YEAMHEHHOTO IPOBOIHMKA
KOHJEHcaTopa. DHeprus 3JeKTpOCTaTUHUECKOro noJs.

23. llpocTtpaHcTBeHHas pelueTka. PaccesHue cBeta. Judpakins Ha NpOCTPaHCTBEHHOH pELLETKE.
®opmyna Bynbda-Bbperra. Pazpeluatoias cnocoOHOCTb.

24. 'apmoHuueckue KojebaHus (MexaHuueckue, cBOOOAHbIE, UX CKojbxeHHe). AuddepeHunanbHoe
ypaBHEHHE CBOOOIHBIX 3aTyxaloLMX W BbIHYXIEHHbIX KoneOanuil. Ammiautyna v ¢asa
BBIHYXIE€HHBIX KosiebaHuii. Pe3oHaHc.
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[TpuHLMT Ccyneprno3uLKK eKkTpocTaThyeckux nojel. Teopema ["aycca s anekTpocTaTHYECKOrO
nons B Bakyyme. llpumeHenue Tteopembl [aycca. LlupkyisuMs BekTOpa HanpsXEHHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.

DIEeKTPONPOBOIHOCTh METAJJIOB (Kj1accHyeckas, kBaHToBas). CBepXNpOBOAUMOCTD.
WurepdepeHurs BosiH. CTOsIYHE BOIHBI.

SIBneHHe 3NEKTPOMArHUTHON WHAYKUMH. 3akoH Papages U ero BbIBOJ H3 3aKOHA COXpPaHEHHS
3Hepruu. MHAYKTHBHOCTb KOHTYpa, CAMOWHAYKLHUS. DHEPryusi MarHUTHOTO MOJISI.

MaruuTHoe mojie aBHXYHierocs 3apsna. JleiicTBMe MarHUTHOrO MOJsl Ha ABHXKYLLUMHCS 3apsia.
[ToTok BekTOpa HMHIAYKUMH MarHUTHOTO TMOJIS uepe3 3aMKHYTYIO MOBEpXHOCTb. Llupkynsuus
BEKTOpa MHAYKLIHH MarHUTHOTO M0 B BaKyyMe.

®oto3pdekt. 3akoHbl BHeiuHero ¢ortodddekta. YpaBHeHue DiHiuTelHa 11s (GoTtodddekra.
Macca v umnynbc GoTOHA, JaBIEHHUE CBETA.

DHepreTHYecKHe 30HbI, BHYTPEHHSsS CTPYKTypa JHEPreTHUeCKMX 30H KpucTauia. JIBHkeHHe
3JIEKTPOHA B MEPHOAMUYECKOM IMOJIe KPHCTalja MOA NEHCTBHEM BHEWIHEro nois. DddexTuBHas
Macca 31ekTpoHa. [ToHsiTHe 0 AblpkaX. 3anoJHEHHE 30H JIEKTPOHAMH.

Tuns! auanextpukoB. [Tonspuzauus ausanexktpukos. [lonspuzoBanHocTh. HanpsxeHHOCTD NoJIs B
JUDJIEKTPUKaX. YCJIOBHS Ha rpaHUlIe pa3jena ABYyX AUJIEKTPHUECKUX Cpell.

PabGota u 3Heprus. KuHetuueckas u noteHuyanbHas 3Heprus. JluarpaMma noTeHUHaIbHON
3HEPIUH.

BonxoBble npouecchl. [IpomonibHbIe U MonepeyHble BOJIHbL. Y paBHeHHe Oeryuied BosHbl. Ma3oBas
ckopocTs. ['pynnoBas ckopocTb. BoslHOBO€e ypaBHEHHE.

Mexanuka TBepaoro tena. TeH3op uHepuuH. KuHeTnveckas 3Heprusi BpalieHus. MOMEHT CHJIBI.
MOMEHT HUHEPLHH.

Jlucniepcus cBeTa. 3J€KTPOHHAs TEOPHsI AUCTIEPCHH.

DneMeHTbl MEXaHUKH >XUIAKOCTH. JlaBlieHHE B XUAKOCTH W rase. Y paBHEHHME HEPA3PBIBHOCTH.
YpaBHeHue BepHYJUIH U cieACTBUS U3 Hero. BsaskocTe. JIBHXKeHUe Tesl B )KHIAKOCTAX U ra3ax.
Monekynbl. XuMHueckass CBf3b (KOBaJIEHTHas. MeETa/uIM4ecKas M HOHHas). BaleHTHOCTB.
DHepreTHYeCKHe YpOBHH IBYXaTOMHOH MoOJeKyJbl. OOliue npeactaBieHUs O KoyieOaTeJIbHOM H
BpalllaTeJIbHOM JBHXEHHH aTOMOB B MoJieKyJ1ax. CrieKTpbl ABYXaTOMHbIX MOJIEKYJL.

KBaHTOBbIE CBOMCTBA TBEPAbIX T€Jl. DHEPreTHYECKUH CIIEKTP JIEKTPOHOB B KPUCTAJIJINYECKON
peleTke. AnHabaTH4YeCKOe H OJHOINEKTPOHHOE NpubmkeHus. [1pubnuxxenne cBoOOIHBIX
3NeKTpoHOB. CrieKTp 3Heprui anekTpoHoB. [loBepxHOCTh M 3Heprus Pepmu. I1noTHOCTD
COCTOSIHHUH

MHorosnekTpoHHble aToMbl. OOlLlie MPUHLMIIBI ONTUCAHUS MHOTOIEKTPOHHOro aroMa. [IpuHuun
[Taynu. Knaccudukauus 3NEKTPOHHBIX COCTOSHHH. ATOMHbIE O0OOJIOYKH M MOA0DOJIOUKH.
nexkTpoHHas KoHurypauus. [lepuonnyeckas cucteMa 3J1EMEHTOB.

JluHamKKa MaTepyaibHON TOUKH M MOCTYMNaTelbHOE ABHXXEHHE TBEPAOro Tefa. 3akoHsl HeloToHa.
3aKOHBbI COXpaHEHHUS UMITYJIbCA, MOMEHTA UMITYJIbCa

Knaccuueckas Teopus tenoemkocTd. 3akoH JlronoHra u [1tu. KBanToBas Teopust Tenio€MKOCTH
TBEPABIX Te no DiHiuTedHy. Teopus [lebas.

OT/MYKEe KBAHTOBOH CTAaTHMCTHKH OT KJ1acCH4eCKOH. DIEeKTPOHHBIH ra3. MyHKUHUS paclpeaeaeHus
®epmu-/lupaka.

Pacrnipenenenre 3JEKTPOHOB MO JHEPrHsiM, MO KOMIIOHEHTaM HWMIYJbCa. M0 HMIYJbCaM.
BoipoxaeHHbIH 371€KTPOHHBIH ra3. TennoeMKoCTb 3JIEKTPOHHOTO rasa.

CaoiicTBa aTOMHBIX Aaep. 3apsan saep. Pasmep snep. Maccbl siaep. DHeprus cBA3M U YCTOHYHBOCTD
agep. YIenbHas JHEpPrus CBA3M M e€ 3aBUCHUMOCTb OT aToMHoro Homepa. CtabuibHble H
panroakTUBHbIe siapa. ClIMH U MarHUTHBIA MOMEHT siEp.

PannoaktuBHOCTh. Buabl pacnagoB. 3akOoH paAMOaKkTHBHOro pacnaga. IloctosHHas pacnaza.
[lepuon nonypacnana. AKTUBHOCTb.

Anb(a pacnan. Cnexktpbl a-yactuu. Teopus a- pacnaga. TyHHenbHbIH 3 dexT

Bera-pacnan. Cnektpsl [(-yacTuu. DKCHepUMEHTallbHblE [10Ka3aTeNIbCTBA  CYLICCTBOBAHHS
HEHTPHHO.

[amMa-u3nyuenue saep. [IpaBuna otbopa U MyJAbTHIONBHOCTb W3yueHHs. SnepHas W3oMepus.
BHYyTpeHHSsIst KOHBEPCHS JIEKTPOHOB.
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54.

55.
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KocMuueckue nyud. IlepBuuHOe KOocMHueckoe H3nydeHHe. [IpoxoxkaeHHE KOCMHYECKOro
H3Iy4eHUs yepes atMocdepy. BropuuHoe kocMuueckoe u3ydeHue. PaguanioHHble nosica 3eMiu.
[IpoucxoxaeHHe KOCMHYECKHUX Jy4eH.

Mogenu atoMmubix saep. KanenbHas monenb siapa. Moxenb saepHbix obonouek. O0o0OuieHHas
MOJeNb siapa.

OCHOBHbIE XapaKTEPUCTUKH 3JIEMEHTapHbIX YacTHL. Macca. DnekTpuuecKui 3apsl. MarHUuTHbIA
mMomeHT. CnuH. Bpems xu3Hu. bapuoHHbli 3apsia. CoxpaHeHHE 3NMEKTPHUECKOro U OApHOHHOrO
3apsiaa. Krnaccuduxauus vactuu. MynbTHmIeTsl M cynepMyabTHIUIeTsl. KBapkoBas Mozaenb
aIpOHOB. AHTHYACTHLBI.

Crtpoenue aroma. Omnsitel Pesepdopna. Anpo. IlnanerapHas momens aroma. CepuanbHble
3aKOHOMEPHOCTH B CIIEKTPE aToMa BOAOPOJAA. JKCMNEPUMEHTAIbHOE A0KA3aTE.IbCTBO AUCKPETHOM
CTPYKTYpPhbl aTOMHbIX ypoBHei. OnbiThl @paHka U ['epua.

UacTHiia B UEHTPaJIbHO-CHMMETPUYHOM MoJie. ATOM BOAOPOAa. Y POBHH 3HEPIUH B CNIEKTpE
M3JTyYEHHs aTOMa BOJ0poaa

PaccesiHue 371eKTpOMarHHTHOTO W3yueHHs Ha CBOOOAHBIX 3apsiaax. Dddexkt KoMnToHa.
DneMeHTbl KHHeMaTHKH. CHCTEMbI OTCUETA, TPAEKTOPHS, AJHHA MYTH, YIJIOBasi CKOPOCTh, YIJIOBOE
YCKOpPEHHE.
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