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JlanHOE TIOCOOMEe HANMCaHO Ha OCHOBE JICKIIMH, YUTABIIMXCS OJIHUM U3 aBTOPOB Ha MPOTSI-
JKEHUH JIBa[llaTH JIET CTyJIEHTaM TpeThero Kypca (usuueckoro ¢akynprera MIY wuwm.
M.B.JloMoHOCOBa, U COOTBETCTBYET COBPEMEHHOM Mporpamme Kypca «AtomHas (uzuka». B mo-
coOMHU pacCMOTpPEHA MCTOPUS Pa3BUTHUSI KBAHTOBBIX MPEICTABICHUN B MEPBOM ueTBepTH XX BEKa,
M3JI0KEHBI OCHOBBI MaTeMAaTUYECKOro (hopMan3Ma KBaHTOBOM TEOPUH (KOOPIMHATHOE IMPEJICTaB-
nenue lpenunrepa). Ha ocHoBe 3TOro hopmanusma uccienryercs CTpOCHUE OJHO- U MHOTO3JIEK-
TPOHHBIX aTOMOB, MPOCTEUIINX MOJEKYJSPHBIX CHUCTEM, a Takke mpoliiemMa B3auMOJCHCTBUS
KBAHTOBBIX CHCTEM C BHEIIHWUM 3JIEKTPOMATrHUTHBIM ToJieM. Marepuan pa30oWT Ha IIECTHAIIAThH
JIeKIUi, B KOHIIE Ka)KJJOW U3 HUX MPeyIaratoTcst 3a/1a4u JUIsl CAMOCTOSITENIbHOTO PEIeHUs!.



OraasJienue.

Jekuun 1. Beenenne. Knaccudeckas kapTuHa MUpa ¥ HEOOXOIUMOCTh BBEJCHUS
KBAaHTOBBIX INpejacTaBieHuid. [Ipobiema paBHOBECHOTO JIEKTPOMArHUTHOTO
n3nydeHust. Dotorpdexr.

Jexkyua 2. 3pdexr Komnrona. TopMoszHoe peHTreHOBCKOE H3nydeHne. KBanrto-
Bl mpenen. PotoH. 'mnoreza ae bpoitnsa. KopmyckynasipHO-BOJIHOBOU
nyanu3M. BonHoBoil makeT. COOTHOIIEHUS HEONPEIEIEHHOCTEH.

Jexyus 3. Moaenu atromoB. Ot /. Tomcona no H. bopa. Atom Tomcona. Omibi-
Th1 Pesepdopna. [Tnanerapnas monens aroma. Atom bopa. Moaens bopa u
rurnore3a e bpoiinsa. Pensarusucrckoe o6oOmenne monenu bopa. Dkcme-
PUMEHTAIBHOE TOKA3aTEIbCTBO JUCKPETHON CTPYKTYPBhl aTOMHBIX YPOBHEH.
OnbiTel @panka u ['epruia. M3oTonuueckuil cIBUT aTOMHBIX ypoBHEH. Mio-
OHHBIA aTOM BOJIOPOJA.

Jexyusa 4. OcHOBBI (opMain3Ma KBaHTOBOW MexaHWKH. HectanmonapHoe ypas-
Henue lllpenunrepa. PensiTuBuCTCKOE BOJIHOBOE YypaBHEHHE. BomHoBas
GyHKIMS 1 ee (PU3MYECKUIN CMBICI. YpaBHEHUE HENPEPHIBHOCTU. BekTop
IJIOTHOCTH TOKa BeposiTHOCTU. OmpesiesieHne CpeJHUX 3HaYeHU U TUcIep-
CUM MMITyJIbca U KOOpAuHaThl yacTuibl. Oneparopsl. CoOCTBEHHBIE 3HaYe-
HUSI U COOCTBEHHBIE (YHKLUH omepaTtopa umiysbca. CoOCTBEHHbIE 3HaYe-
HUS 1 COOCTBEHHBIE (DYHKIIMU OTEpaTropa Z - MPOEKIMH MOMEHTa KOJInYe-
crBa apuxeHus1. CranmonapHoe ypasaueHue lllpenunrepa. Kommyrtarop.

Jlekyua 5. MHorodacTiyHas KBaHTOBasl cucTeMa. JIBH)KeHHE BOJTHOBBIX MAKETOB.
[IpenenpHbIl nepexos K KiacCUYecKod MexaHuke. ONTHUKO-MeXaHUYecKas
ananorus. CtanmonapHoe ypaBHenue lllpennnrepa. CrieKTpbl NpocTeHImx
olHOMEpHBIX cucteM. CBOOOJHOE NBIKEHHE YacTullpl. YacTuia B Oecko-
HEYHO TITyOOKOW MPSIMOYTOJILHOM MOTEHIUANBHOHN siMe. YacTuma B mpsmMo-
YTOJBHOU IMOTEHITUAIBHON SIME KOHCYHOU TITyOHHBI.

Jekuun 6. TynnenbHbI 3G (deKT. ABTOIEKTPOHHASI YMUCCHS. SIBIeHHE O - pac-
najzia aTOMHBIX siaep. TyHHeNIbHass HOHU3ALKS aTOMOB B ONITUYECKOM IIOJIE.
TyHHenbHBI MUKpockom. TyHHENnbHBIH 3((eKT: omThdeckas aHAIOTHSA.
[Tepuoguyeckuii noreHman. ['apMOHUYECKHI OCIIMILIATOP.

Jexyus 7. CtaimoHapHble COCTOSIHUA B IEHTPAIbHO — CAMMETPUYHOM ToJie. 3a-
naya Keruepa.

Jexkyua 8. OpOuUTANbHBIA MEXaHWYECKHMH W MAarHUTHBI MOMEHTHI SJIEKTPOHA.
DKCIepUMEHTaIbHOE ONpe/eNIeHHe aTOMHBIX MarHHUTHBIX MOMEHTOB. Co0-
CTBEHHBIM MEXaHWYECKUN M MarHUTHBIA MOMEHTHI AsekTpoHa. Crnun. Cio-
JKEHUE HEB3aMMOJCHCTBYIOIIMX MOMEHTOB KOJIMYECTBa JABMKeHHs. Cucre-
MaTHKa COCTOSHUI aToMa Bojopoja. [IpubmmkeHHoe perienre cTaiuoHap-
Horo ypasHeHus [lIpenunrepa. Teopust BO3MyIICHUN.

Jexkyua 9. VI3oronuueckoe CMeEIIEHWE aTOMHBIX YPOBHEH, CBSA3aHHOE C KOHEY-
HBIM pa3MepoM siapa. ToOHKasi CTpyKTypa clieKTpa aroma Bojgopoaa. ToHkas
CTPYKTypa CIIEKTPOB MHOTI'O3JIEKTPOHHBIX aTOMOB. [IoHATHE O CBEPXTOHKOI
CTPYKTYpE aTOMHBIX CIIEKTPOB.
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Jexkuun 10. ToxmecTBEHHOCTh MUKpO4YacTHIl. bo3onHbl u ¢depmuonbl. [IpuHIum
[Taynu. MHorosnexTpoHHblil atoM. I[IpubnmkeHne camMocoriacoBaHHOIO
noJisi. ATOMHBIE O0OJOYKH U MOJ000JIOUKH. DIIEKTPOHHAST KOH(QUTYpPALIHSL.
ATOMBI IIENOYHBIX METAJIJIOB.

Jekuun 11. Atom renus. OOMe NPUHITUTIBI OTIMCAHKSI MHOTORJIEKTPOHHBIX aTo-
MOB. 3aIl0JIHEHHE aTOMHBIX 000JIOYEK 3JIEKTpOHaMHU. TepMbl MHOIO3JIEK-
TPOHHBIX aTOMOB. ToHKas cTpykrypa tepma. Coctosnus. [IpaBuno uHTEp-
BasioB Jlanze. [Ipubmmxenne LS - u Jj -cBsi3eit. OCHOBHBIE TEPMbI aTOMOB.

[TpaBuna Xynna.

Jekuua 12. BzaumoaeicTBUE KBAHTOBOM CUCTEMBI C 3JIEKTPOMArHUTHBIM TOJIEM.
Hecraunonapuast teopusi BosmyiieHnuit. [IpaBuna orGopa. CriekrpaibHbIe
cepun aroma Boaopoaa. CrnekTpajabHble CEpUM aTOMOB IIEJIOYHBIX METal-
JIOB. DJIEKTPOMArHUTHBIE IEPEXO/IbI B MHOTO3JIEKTPOHHBIX aTOMax.

Jekuyua 13. KBaHTOBOE 3JIEKTPOMarHUTHOE I0JIE U €r0 B3aHMMOJEHCTBUE C aTo-
MOM. DJIEKTPOMAarHUTHOE IOJIe KaK KBaHTOBBIM 00BEKT. B3ammomeiicTBue
ATOMHOM CHCTEMBbI C KBAHTOBBIM 3JIEKTPOMAarHUTHBIM 1osieM. CIIOHTaHHBIE
Nepexo/Ipl. YIIMPEHHE CIIEKTPAIbHBIX JTUHHA. JISMOOBCKUIT CABUT aTOMHBIX
YPOBHEH.

Jexyusn 14. Tlepexopl BHYTPEHHUX 3JIEKTPOHOB B aTOMax. XapaKTEPUCTUUYECKOE
peHTreHoBcKoe u3nydeHue. 3akoH Mosnu. Dddekr Oxe. AToM B MarHut-
HoM mosie. Dddext 3eemana. Dddexr INamena u baka. DnexTpoHHBIN Na-
pamarautHbId pe3onanc. OnwiThl llTepHa u ['epnaxa. [TpuHuMbl ONMUcaHUs
MOJIEKYJIIPHBIX cuUcTeM. Aauabatuyeckoe npuOImkeHue. MoekyIsapHbIi
MOH BOJIOPO/IA.

Jexkyua 15. OcHoBbl Gu3nKu MoseKyd. Anunabarndyeckoe npuOmmkenue. Mose-
KYJIIpHBIA HOH Bojopoja. Monekyna Bogopoaa. Teopus Iaittiepa — Jlon-
noHa. HacelieHne xuMu4yeckux cBs3ed. BameHTHOCTb. MeTon JIMHEHMHON
komMOuHanmu atomubix opOutaneit (JIKAO). Kopanentnas mnonsipHas u
MOHHAs CBSI3U. DJIEMEHThI CTEPEOXUMHUH.

Jekuusa 16. OCHOBBI CUCTEMATUKH AJIEKTPOHHBIX COCTOSIHMM JBYXaTOMHBIX MO-
JeKyJ. SlnepHas moacucTteMa MOJIEKYJbl. DJIeKTPOMAarHUTHbBIE TepeXobl B
MOJIEKYJIax.

IHpunoocenus.

1. OpMUTOBBI OIIEPATOPBI.

2. TIpoxokaeHre MOTOKA YacTHUI[ Yepe3 MPSMOYTOJbHBIA MOTEHIIMAIbHBIN
0apnep.

3. [lonuHOMBI DpMHTA.

4. Cdepuueckue GpyHKINH.

5. MOMEHT KoJIn4eCcTBa ABMXKEHHSI B MHOTO3JIEKTPOHHOM aTOME.

6. Pacuer 3Heprum 31eKTPOCTATUYECKOTO B3aUMOJICUCTBUS JABYX aTOMHBIX
3JIEKTPOHOB.

7. DIeKTPOHHBIE TePMbI KOH(UTypamuii NP> u nNpn'p.

8. Cunbl Ban-nep-Baanbca.
Cnpaeounvie oanHbvle.
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