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Annomauus

B pamkax maHHOW CHEIMATbHOCTH UCCIICAYIOTCS OCHOBHBIE 3aKOHBI M SIBIICHUS OOIIET0 Kypca
bu3MKM, a MMEHHO MEXaHWKH, MOJEKYISIpHOW (GU3UKH, TEPMOJWHAMHUKH, CTATUCTHUYECKOMN
Gbu3MKY, SIEKTPOAMHAMUKH, CIEUUATbHON TEOPUH OTHOCHUTEIBHOCTH, OINTUKU, KBAHTOBOM
MEXaHUKH U aTOMHOU Gu3MKH, simepHoit pusuku. CocraBHOU YacThio crienrasibHocTd 01.04.10
ABIIIETCS OBJIQZICHHE pa3jIMyYHble MpPUEMaMH U METOJaMH PEUICHHs KOHKPETHBIX 3a7ady U3
pa3anyYHbIX obnacTeil (U3MKHU, MOMOTAIIIMX B JaJIbHEUIIEM MPUMEHATH MOJTYYCHHbIE HaBBIKU
JUTSL PEIICHUS TMPAKTUYECKUX 3aJad IMOJYIPOBOJAHUKOBOM (u3uku. [laHHas cCrienuaabHOCTh
crocoOcTByeT (OPMUPOBAHUIO YMEHUS BBIICINTh KOHKPETHOE (PH3MYECKOe COJep)KaHue B

MPUKIIAIHBIX 3a7auax Oyayiield crerranabHOCTH.

l. MexaHuka

1. Jlunamuka MatepuanbHOM ToukH. 3akoHbl HptoToHa. [IpuHuumn orHocurensHoctu [Mamues.
HeunepunanbHble CUCTEMBI OTCYETA.

2. 3aKkoHBI COXpaHEHHs SHEPTHH, UMIYJIbCa U MOMEHTa UMIyJbca. VX CBA3b CO CBOWCTBAMHU
IIPOCTPAHCTBA U BPEMEHHU.

3. Junamuka TBepaoro tena. KuHermueckass 3Heprusi BpallaTeNbHOTO JBWXXKEHHS. MOMEHT
UMITyJIbCa TBEPAOTO Tena. PU3HYECKUi MasTHUK.

4. Vupyrue Tena. YOpyrue HanpsbkeHUs. DHeprus yrnpyrou nedpopmanuu. YOpyrue KOHCTaHTbI
M30TPONHBIX TEN U CBSI3b MEXAY HUMH. YIIPYrHe CBOMCTBA pealbHBIX Tel (Ipeaea ynpyrocTu,
riacTuyeckue nedopmaiun).

5. Mansle ogHOMepHBIe KoneOaHMs. BbIHyXIeHHblE KoeOaHus. 3aTyxarolue KojieOaHusl.
Boinyxknennsie xonebanust npu Hanuuuu TpeHus. Pesonanc. KonebaHus cucreM co MHOTUMHU
cTeneHsiMu cBo0o1bl. HopMasbHble KOOpAMHATHI U COOCTBEHHBIE YACTOTHI.

6. IlpuHIun HauMeHblIero AeWCTBUS B MexaHuKe. YpaBHeHus Jlarpanxka. @ynkius Jlarpanka
cBoOoHON uactuubl. Dynkius Jlarpamka cucremsl yactull. IIpencraBieHue cOCTOSHHS C
MTOMONIBI0 KOOPAUHAT U UMITYJIbCOB. DyHKIMsA ['aMuiibToHa. YpaBHenus ['amumibToHa. JleiicTBre
Kak QyHKuMs koopauHaT. YpaBHeHue ['amunbrona—Akoou. Knaccuueckue ckobku Ilyaccona.

7. 3anmada AByX Tell B KJIaccuueckoil Mexanuke. [IpuBenenHast Mmacca. J[BukeHne B IIEHTPaJIbHOM

ITOJIC. KenﬂepOBa 3azaya.

Jlutreparypa

1. JI. Jlaanay, E. JIudmmn, Mexannka, M., Hayka, 1973.



2. l'onacreiin, Knaccuueckas mexannka, M., Hayka, 1975.
3. I.B. CuByxun, O6mmii kypc pusuku, 1.1, M., Hayka, 1974.
4. N.E.MponoB, OcHOBHbIE 3aKOHBI MexaHUKU. MockBa, BIII 1985.

5. N.N. CasenbeB, Kypc obmieit ¢pusuku, 1.1, Mocksa, BIII 2003.

I1. MoJsiekyasipaas pusunka. Tepmoaunamuka. CraTuctudeckas (pu3nka.

1. OCHOBHBIE MOJIOKEHUS CTAaTUCTHUECKOH Gu3uKku. Da3oBoe MpocTpaHCTBO. MUKPOCKOIMYECKOE
ONKCAaHWE MaKpPOCKONUYECKOW cucteMbl. Teopema coxpaHeHusi (asoBoro oObema. DyHKIUS
pacupenenenusd. Ctatuctuueckoe ycpenHenre. CTaTuCTUYECKast HE3aBUCUMOCTb.

2. MukpokaHoHnueckoe  pacnpezneneHue. Kanonmueckoe — pacnpenenenue — ['mb0Oca.
Pacnpenenenue ['nb06ca i cucTeMsl C IEPEMEHHBIM YHCIIOM YaCTHIL.

3. MWneanwpubiii ra3. PacnpeneneHue MakcBemna. PacnpeneneHue 4acTwil 1Mo aOCOJIOTHBIM
3HaueHueM ckopoctell. HauBeposiTHas, cpemHekBaIpaTuyHasi, cpeaHss (apudmernyeckas)
CKOPOCTH. 3aKOH paBHOpacIpenenaeHus. Teopus TEII0eMKOCTH H1€albHOIO ra3a (0JHOATOMHBIN
¥ MHOT0ATOMHBIN Ta3). VaeansHblil ra3 BO BHEIIHEM 10Jie. bapomeTpuyeckas ¢hopmyiia.

4. SlBnenus mepeHoca B razax. Yuciao CTONKHOBEHUH, CpelHssl UIMHA CBOOOAHOrO mpobera.
O¢pdextuBHOE ceuenune paccesHus. Anuddysus, BHyTpeHHee TpeHHE M TEIIONPOBOAHOCTh B
razax. bpoynoBckoe nBmwxkenue. CBsizb Mexay kKodhduimenTom nuddy3un u moaBUKHOCTHIO.

5. Tepmonunamuka. BHyrpeHHsisi sHeprus cucrembl. Teruota u paborta. IlepBblii 3akoH
TEPMOJMHAMMKH. DHTponus. AnunadaTudeckuit npouecc. TemioeMKocTs NpH pa3HbIX MPOLECCax.
3aKOH BO3pacTaHusi SHTponuH. BTopoll 3akoH TepMonuHamMHKH (ompeneneHuss TomcoHa H
Krnaysuyca). Tpetuit 3akoH TepmoauHaMuku (Teopema Heprcra).

6. TepmomuHamuyeckue MOTEHIHANBI. CBs3b MEXKIY TEIUIOEMKOCTSIMH. TepMOaAMHAMHYECKUE
HEpaBEHCTBA. YCJOBHE YCTOWYMBOCTH TEPMOAMHAMHUYECKOM cuctembl. Pacuer cBOOOIHOM
sHepruu. TepMoauHAMUUECKHUE TOTEHLIMAJbI UAECATBHOTO ra3a.

7. Peanbnblii Ta3. YpaBHenue Ban-nep-Baanwca. Dddekrt Jxoymnsa-ToMcoHa u C)KMKEHNE Ta30B.
3aBUCHUMOCTh TEPMOJIMHAMUYECKUX BEJIMYMH OT YUCIIAa YaCTULl. XUMUYECKHI MOTEHIHAIL.

8. Teopus duykryaruii. Pactipenenenue I'aycca. @aykTyanuu OCHOBHBIX TEPMOJMHAMUYECKUX
BEJIMYMH (TeMIieparypa, o0beMm, JaBJIeHHUE, YUCIIO YACTHUIL U JIp.).

9. KBanrtoBas cratuctuka. Pactipenenenus ®epmu-/upaka n bosze-DiHmTeitHa. BoipoxaeHHbIN
dbepmu-Ta3. DIEKTPOHHBIM Ta3 B MeTaiax. bo3e-aiHIITEHHOBCKas KOHACHcamus. TerioBoe
u3nydeHue. AOcomroTHO uepHoe Teno. 3akoH Kupxroga. ®@opmyna Ilnanka. 3akon Credana

Bonbiimana. 3akoH cMmenieansa Buna.



10. ITnasma. XapaktepucTuku 1mia3mbl. KasunenTpanpHOCTh. [lmasmennas uwactora. Pammyc
Jebas. [TapameTpsl 11a3MBbl.

11. Tsepmoe teno. Kpucrammdeckue um amopdHble Tena. Buapl CBS3M B TBEPIBIX Telax
(BaHIepBaalbCOBCKAs, MOHHAasA, KOBaJIeHTHas, MeTanmueckas). Kiaccuueckas Tteopus
TEIJIOEMKOCTH TBEPABIX TeJl. Teopru TEII0EMKOCTH TBEPABIX Tell DiHIITelHa u [lebast.

12. OcHoBHBIE TIPEICTABICHUS 30HHOU Teopuu TBeporo Tena. Teopema biioxa. DHeprernyeckue
30HbI. MeTabl, AUIEKTPUKH, TOTYIPOBOAHUKHY.

13. Makpockonuyeckue KBaHTOBbIE sBIeHUA. CBepXmpoBoauMocTh. Iddext MbylicHepa.
Kyneposckue mapel. Ilonstue o Teopun bBKII. Ilonarue o BbICOKOTEMIIEpATYpPHOI

CBEPXIIPOBOIMUMOCTH.

Jlureparypa

1. JI. 1. JTaupay, E.M. JIudummn, Cratuctuueckas ¢pusmka, 4.1, 1.5, M., Hayka, 1976.

2. JI. . JJanmay, E.M. JIupmmun, Cratuctuueckas gusuka, 1.9, 4.2, M., Hayka, 1978.

3. A.B. CuByxun, O6mwuii kypc pusuku, 1.2, M., Hayka, 1974.

4. Kep3on Xyanr, Craructuueckas mexanuka, M., Mup, 1966.

5.J1. [. Jlaunay, E.M. JIudmmun, @usznueckas kuuetuka, 1.10, M., Hayka, 1979.

6. AnekcannpoB, bornankesuu, Pyxanze, OCHOBBI 2JIEKTPOUHAMUKY TU1a3Mbl, M., Beictas
mkona, 1978.

7. P. ®eitnman, Cratuctuueckas mexanuka, M., Mup, 1975.

8. .. CagenbeB, Kypc o6meit pusukmu, 1.1, Mocksa, BILI 2003.

III. DaekrpoauHamuka

1. Dnexkrpocrarnyeckoe nojue. Teopema ["aycca. DnekTpocraTuueckuil moTeHuuan. I'paHuyHbie
YCIOBHSI Ha IIOBEPXHOCTH IPOBOJAHMKOB. OJEKTpOeMKOCTh. KoHaeHcaTopel. OHeprus
DIIEKTPOCTATUYECKOTO OIS,

2. JludpnexTpukH B dieKTpocTtaTudeckoM mnoje. Iomspuzanus nusnextpukoB. Teopema ['aycca
Uit OUIeKTpUkoB.  IlonmsApusyeMocTs M IMDIEKTpUYECKas IPOHULAEMOCTh. Bekrop
ANEKTPUYECKON MHAYKIUU. ['paHWuYHBIE yCIIOBHS i1 HOPMAaJIbHOM KOMIIOHEHTHI WHIYKIUU.
I'pannunble 3amaum snekTpocTaTMKUA. Meton mHBepcuu. YUerBeproe ypaBHeHHMe Makcpea.
MexaHu3mMbl  MOJNSAPU3ALMM  AUDJIEKTPUKOB:  IOJSPU3aLUa  HEMOMSAPHBIX M IOJSPHBIX
JIUAIEKTPUKOB. [IoHATHE O NBE30-, IUPO- U CETHETODIEKTPUUYECTBE.

3. B3aumoneiictBue TokoB. 3akoH buo-Casapa-Jlamnaca. MarautHoe nosie Toka. Cua JlopeHia.



4., OmpITHOE omMHMCaHWE auMa-, mapa- W ¢eppoMarHeTu3mMa. MarHUTHBIE CBOWMCTBa aTOMOB.
Knaccuueckoe  oObsicHeHMe  auaMarHeTusma. leopus mapamarHeTusma  JlamkeBeHa.
['mpomarnuTHsle sBrneHus. Teopus ¢peppomaruerusma Beiica.

5. SBimeHWe  DJIGKTPOMarHUTHOM  WMHAyKIMH, 3akoH  Papages. IlpaBwio  Jlenua.
Huddepenunansunas ¢opMa 3aKkoHA SJIEKTPOMAarHUTHOM HMHIYKUIUU. BTopoe ypaBHeHue
MakcBemna. WMHIYKTUBHOCTh TPOBOJHHUKOB. MHIYKTUBHOCTP M B3aUMHAas WHAYKTHBHOCTD.
MaruutHas sHeprus Toka. [I1oTHOCTh SHEPrul MAarHUTHOTO MOJIS.

6. VYpaBuenue konebarenbHOro kKoHTypa. CBOOOAHBIE M 3aTyXarollue KoieOaHUs B KOHTYpE.
Pabora Gamnmuctuueckoro rajibBaHomeTpa. BeiHyxkaennsie koneOanusi. Pezonanc. Ilepexonnbie
npouecchl. 3akoH Oma 11 ey IePEMEHHOro Toka. EMKOCTHOE ¥ MHAYKTUBHOE COIPOTUBIICHHUS.
[TpaBuna Kupxroda ans mepemennoro toka. Tpancgopmarop.

7. Tok cmemenusa. Cucrema ypaBHeHHI MakcBenia B MHTErpaibHON U auddepeHransHoil
dbopmax. 3aKkoH coxpaHeHHs 3apsiia. MarepuaibHble ypaBHeHUs. | paHUYHbIE YCIOBHUS.

8. VYpasuenmst Makcsema 6e3 Toka cMmemenus. Ckus 3¢ dexr. BorHoBoe ypaBHerwue. [1nockue
AJIEKTPOMAarHUTHbIE BOJHBL. M3ilydeHue IBMKYILIErocss TOYEYHOIO 3apsja. 3aTyXaHue IpU
usnydeHun. [loHsATHE 0 Y4ePEeHKOBCKOM, MEPEXOTHOM U TU(PaKIMOHHOM H3nydeHusx. [lonsrue o

JAaBJICHUU U UMITYJIBCC BHCKTpOMaFHHTHOﬁ BOJIHBI. HpI/IHHI/IHBI pPaauruoCBA3HU.

Jlureparypa

1. N.E. Tamm, Teopus snextpuuecta, M., @usmatiur, 2008.

2. Kanamaukos, OnexkrpudectBo, M. @usmarnur, 2003.

3. A.B. CuByxun, O6mmii kypc pusuku, Dnektpuuectso, T.3, M., Hayka, 1986.

4. JI. [. Jlanpay, E.M. JIn¢mmi, snexTpoanHamMMKa CIUIOIIHBIX cpen, T.8, M., Hayka, 1982.
5. N.W. CasenbeB, Kypc obmieit dusukwu, 1.2 , Mocksa, BIII, 2004.

IV. CneunanbHasi TeOpUS OTHOCUTEIBHOCTH

1. Ckopocte cBeta u meroasl ee usMepeHusd. OnbiTel @uzo um Maiikenbcona. Iloctynarst
CIeNUaIbHON TEeOopuu oOTHOcuTenbHOCTH. [IpeoOpa3zoBanmsi JlopeHma. 3akoH  CIIOKEHUS
PENATUBUCTCKUX cKopocTeil. HTepBan u coOcTBeHHOe BpeMs. MHBapHaHTHOCTH (U3NUYECKUX
SIBJICHUI 11O OTHOILIEHUIO K Mpeodpa3oBanusM Jlopenua.

2. Imnyssc, 3HEPTHs U Macca peNIITUBUCTCKOM YaCTULIBI. Y paBHEHHE IBUKEHUS PENSITUBUCTCKON

YAaCTHUIIEL.



Jlureparypa

1. JI.A. JJannay, E.M. Teopus mosns, T.2, M., Hayka, 1973.
2. J1.B. CuByxun, O6muit kypc pusuku, Inexkrpudectso, T.3, M., Hayka, 1986.

3. N.E.UponoB. OcHoBHBIE 3aKOHBI MeXaHUKU. MockBa, BIII, 1985.

V. OnTtuka

1. Cser kak snexkTpomMariuTHas BosiHa. [lIkana 351eKTpoMarHuTHBIX BOJIH. METO/Ibl ITOJTyYeHUSI
U MCCJIEIOBAHUS 3JIEKTPOMArHUTHBIX BOJIH ONTHYECKOr0 AuanazoHa. ONTHKA ABMKYLIUXCS CPE.
Dddext Jdomrepa.

2. OcHOBHBIC 3aKOHBI TeoMeTprudeckoil onTuku. [Ipuanmn depma. OTpakeHUE U TPETOMIICHHUE
CBeTa. DHEPreTHUECKUE XapaKTePUCTUKHU MTpesoMIIeHUs U oTpakeHus. opmyisl @penens. 3akoH
bprocrepa. SBienue monHoro orpaxkeHus. BonnoBonsl. IlpoxoxieHue cBera yepe3 JUH3Y U
IpU3My.

3. Hurepdepenmus cera u MeToabl ee HaOmoAeHus. IHTepdepomeTp Malikenbcona. SIBieHue
mudpakuuu. Judpakuus oT AByX wiened, AudpaxkiuoHHas pemierka, Au(paKTOMETphI.
KorepeHTHOCTD.

4. SIBnenue nucnepcuu ceeta. HopManbHast U aHoMalibHask AUCTIEPCUH, METO/IbI UX HAOJIIOIEHUI.
OnekTpoHHas Teopust Aucnepcuu. CBsi3b MEXIy aHOMAJbHOM Aucriepcuel u Kod(puIueHToM
MOTJIOLICHMS.

5. Tlonspuzanus cBeta W MeTOAbl ee HaOmoJeHUs. BpalieHue NI0OCKOCTH NOJSpU3aLUM.
EctecTBeHHas onTuyeckas akTUBHOCTb. BpalieHre miocKoCcTH Moyisipu3aliid B MArHUTHOM T10JIE.
Dddext Dapanes. dpdext Keppa. PactipocTpanenne cBeta B 0JTHOOCHBIX Kpuctaiuiax. J[BoitHoe
Jy4YEnpeIoMIICHHE.

6. ®doroaddexr. Teopus DitHmTeHA 00BsACH OMAs hoTodPdexT. OnpeneneHne MOCTOSHHON
IInanka.

7. Henuneiinble ontuyeckue siBjaeHus. BHyTpraToMHbIe 1oJis, MOPAIOK UX BeIWYMHBL. Mosenb
AQHIapMOHMYECKOT0 OCLHMIUIATOPA B HEJIMHEHHbIE onTHKe. HenmHeiiHas BOCIPUMMUYNBOCTD.

8. OcHOBHbIE HEIMHEHHBIE ONTHYECKHE SIBJICHWS, TEHepalisi BTOPOH TapMOHUKH, JUIMHA

KOT'€pCHTHOCTH. VYcaoBue CUHXPOHHU3MaA.

Jlureparypa

1. E.W. byrukos, Onrtuka, M., Beicias mkona, 1986.



2. JI.B. Tapacos, BBenenue B kBaHTOBYIO onTUKY, M., Boiciias mkosna, 1987.

3. D. Buxwman, bepknuenckuii kype pusuku, 1.4, KBantoBas pusuka, M., Hayka, 1974.
4. M. Pycco, XK.II. Marbe, 3agauu no ontuke, M., mup, 1976.

5. A.B. CuByxun, O6mmii kypc pusuku, Onruka, 1.4, M., Hayka, 1985.

6. I'.C. JIannc6epr, Ontuka, M., Hayka, 1978.

7. N.E.Uponos, BonHossie nporiecchl. OcHOBHEIE 3aK0HBI. Mocksa, B.I11., 1999.

VI. KBaHTOBasi MEXaHUKA ¥ aTOMHAasA (PU3UKA

1. [Ilnanerapnas mopnenb aroma. lloctynmatel bopa. OmbiTet ®@panka u ['epua. M3mydenue
BO30Y)KJICHHBIX aTOMOB.

2. Bouna Jle Bpoiinst, mmaa nedpoitieBckoii Bostabl. OnbiTel [eBucona u Jlxxepmepa, Tomcona
u TaprakoBckoro mo audpakuuu 31eKTpoHoB. IloHatue o BosmHOBOM (yHKuMM. [IpuHUIMI
CYNIEPIIO3ULIUH.

3. DPMHUTOBBI OIIEPATOPHI, PACUETHI CPEIHUX C MMOMOIIBIO oniepaTopoB. [IpodiieMa coOCTBEHHBIX
¢GyHKIMH W COOCTBEHHBIX 3HaYeHHMH. OpPTOTOHATBHOCTH M HOPMHPOBKA BOJHOBBIX (DYHKITHIA.
CranpaptHsbie ycioBus. CooTHOLIEHUS HeonpeaeneHHocTe. [IpuHnun cooTBeTcTBHS.

4. VYpasuenue lpenunrepa. OJHOMEpPHBIH TapMOHHYECKUH OCHMIUIATOP, HHEPreTHUYECKUe
YPOBHU U BOJHOBbIE QyHKIMH. OnHOMEpHAas 0€CKOHEUHO TTy0oKas siMa.. TyHHEIbHBIN Mepexo
U Ha/i0apbepHOE OTPAXKECHHUE.

5. T'umote3a YnenGeka u ['ayacmura, CIMH 3JIEKTPOHA, CIIMHOBOE KBAHTOBOE YHCIIO, €ro
BO3MO>KHbIE 3HaueHH. Matpuusl [Taynn.

6. OmpiT lTepna-I'epnaxa. Maraeron bopa.

7. Ilpunnun ToxaecTBeHHOCTH. CHUMMeETpHsi BOJHOBOW (PYHKIIMM CHCTEMBI COCTOAILIEH W3
OJIMHAKOBBIX YAaCTHII U €€ CBA3b CO CHMHOM yacTull. depmuons! 1 603011 [Ipunimn [Maymnu.

8. DHepreruyeckue ypoBHH U BOJHOBBIE (PYHKIIMU BOJOPOJOINOT00HBIX aTOMOB. BripoxieHue
10 OpOUTAIBHOMY U MarHUTHOMY KBaHTOBBIM YHCJIaM, UX PUYHUHBI.

9. KauecTBeHHas TeOpHs reIMenoJOOHBIX aTOMOB (B paMKaX COOTHOIICHHUSI HEOTIPEIETICHHOCTEH ).
JIByxuacTuuHas ciuHOBas BosHOBasA ¢yHkims. Ilapa- u oprorenuii.

10. Hopmanbhsiii 3¢ dekt 3eemana, ero Kjiaccuueckas TEOpHs, MOISIPU3ALMS CIEKTPAIbHBIX
nuHuA. AHoManbHBINA Y dexT 3eemana: cuiabHbIC U cnadbie mosst. Dddext tapka.

11. PentrenoBckoe wusnyuyeHue. HenpepsiBHbI crnekTp. KopoTkoBoiHOBas —rpaHuIia.
JluHenyaTelii (XapakTepUCTHUECKUI) CIEKTP, CIIEKTpalbHbIe CEepHH. 3aKOH Mo3u.

12. TIpoxoxaeHue pPEHTICHOBCKOIO M3IIy4eHHsS 4uepe3 MarepHajbHylo cpeny. CHekTpsl

HOTJIOIEHHS] pEHTTeHOBCKOTo n3nydeHus. I dext Kommnrona.



13. Hudpakaus peHTreHoBcKuX ayueid. @opmyisl Jlays u bpoarra.
14. Tlepuoamueckas cucreMa MeHzeneeBa 1 €€ UCTOJIKOBAHUE 110 KBAHTOBOM MexaHuKe. Uucio

COCTOSIHUM IIpu faHHOM 3HA4YCHUUA Op61/ITaJIBHOI‘O I'JIaBHOIO MOMCHTA KBAHTOBOI'O YHCJIA.

Jlureparypa

1. JL.A. Jlangay, E.M. KBantoBas mexanuka, 1.3, M., Hayka, 1974.

2. 0.B. lInonsckuii, AtomHas ¢usuka, 1.1, M., Hayka, 1982.

3. A.B. CuByxun, O6mmii kypc pusuku, ATOMHas U sjaepHas ¢puszuka, 1.5, 4.1, M., Hayka, 1986.
4. N.E. Uponos, COOpHUK 3a7a4 110 aTOMHOU U siiepHoi pusuke, M., DHeproaromusaar., 1985.

5. D.®epmu, Monekynsl u kpuctaiwisl. 1,J1,, Mocksa 1947.

VII. SAnepuas ¢pusuka

1. HeliTpoHHO-TIpOTOHHOE CcTpoeHHe sigpa. CBOMCTBA SIACPHBIX CHJI. 77 —ME30HBI KaK KBaHTBI
AIEPHOTO B3aUMOJEHUCTBUA. Macca M JHeprusi CBA3M fA1pa, MOJIydMIupuueckas (opmyna
Beliuzekkepa. Y cinoBus yCTOWUUBOCTH SIpa.

2. KanenpHast Mojnenb siipa, MOJAEIb HE3aBUCHMBIX 4YacTHIl, UX OCOOEHHOCTH U TMPEIEIIbI
npuMeHUMocTH. O60104eyHas MO/IENb sipa. Maruyeckue yucia u siiepHble CIIMHBI 000J10YeUHON
MOJIETIH.

3. PagnoakTuBHOCTH. Y CIOBHE YCTOHYUBOCTH siZiep MO OTHOIICHHIO K & —, [f—, ¥ — pachajiam.
Cratuctuyeckre 3aKOHBI paJMOaKTUBHBIX pacnafoB. llemoukn paauoakTHBHBIX pacmanios,
BEKOBOE YpaBHEHHE PaBHOBECHSI.

4. o — paguoaKkTUBHOCTh AaTOMHBIX SJ€p: MEXaHU3M paclaja, TYHHENIbHBIH MPOXO[,
DHEPreTUYeCKUil CIEKTp « — pacnajaa, [f— paauoaKkTHBHOCTh M K — 3axBaT 2JIEKTPOHOB. Buj
JHEPreTUYeCKOro CIEKTpa. 3aKOHbl COXpaHeHWs mnpu [J— pacmagax M JI0Ka3aTeIbCTBO
CYIIIECTBOBaHUs HEUTPHUHO. Yy — U3Iy4YeHue, a3pdext Meccbayapa.

5. CnoHTaHHOE M BBIHYXKJIEHHOE JeJeHHue siaep. MexaHusm jaeneHus (Iopor, KpuTudeckas
sHeprus, OanaHc JeneHus, Ko3PPUIMEHT pa3MHOKEHUS HEHTPOHOB).

6. HCHHBIC pCaKknuu. ﬁﬂepHHe pCaKknuu. 3aKOHEI COXpPAaHCHUA B PCaAKIUAX.

Jlureparypa

1. KO.M. lupkos, H.W. FOaun, Anepunas pusuka, M., Hayka, 1980.



2. C.B. CkaukoB u ap., COopHHK 3a/1a4 110 siepHoi ¢pusuke, M., duzmarrus, 1963.

3. JLb.

OkyHnb, ®u3uka snemMeHTapHbIx yactuil, M., Hayka, 1988.

4. A.B.Acraxos, FO.M. lllupoxkos. Kypc ¢pusuxmy, T. III, KBantoBas ¢usuka. ®M, 1983.

10.

11.

BonpocHux

JvnHamuka wmaTepuaibHOW TOYKM. 3akoHbl HproToHa. IIpMHIMO OTHOCHUTEIBLHOCTU

I'anunes. HeI/IHepHI/IaHBHHC CHUCTCMBI OTCUCTA.

3aKOHEI COXPAaHCHUA SHCPIUH, UMITYJIbCA © MOMCHTA UMITYJIbCA. WX cBsA3b CO CBOMCTBAMH

IMPOCTPpAaHCTBA U BPECMCHHU.

I[HHaMHKa TBCPAOro Teia. Kunernueckas OHEPIYd BpallaTCIbHOI'O0 JABUIKCHUA. MomeHT

HMITYJIbCA TBEPAOIr'O TCJaA. Ddusznueckui MasTHUK.

Ynopyrue tena. Ynpyrue HanpspKeHHs. DHEprusi ynpyroi nedopmanuu. Ympyrue
KOHCTaHTBl M30TPOIHBIX TEN M CBSI3b MEXAY HUMHU. YIPYrue CBOMCTBA peasibHBIX Tell

(mpenen ynpyrocTH, miactTuueckue nedopmanun).
Masle oqHOMEpHBIE KosieOaHusl. BeiHyX/1eHHbIe KoJlebaHusl. 3aTyXarlue KoueoaHusl.
BoinyxneHHble KosebaHus Npy HAIUYUK TpeHus. Pe3onanc.

Komebanust cucTeM CO MHOTMMHU CTCICHSIMU CBOGO)IBI. HOpMaHLHLIe KOOpAUHATHI "

COOCTBEHHBIE YaCTOTHI.

IIpyHUUMIT HaMMEHBILErO NEUCTBUSA B MeXaHHUKE. YpaBHeHus Jlarpanxka. DyHKius

Jlarpanka cBoOo1HOM yacTuilel. DyHKIMA JlarpaHka CUCTEMBI YaCTHII.

HpCI[CTaBJ'ICHI/IC COCTOSAHUA C MIOMOIIBIO KOOPAHWHAT U UMITYJILCOB. q)yHKI_[I/IH I'amunsTOHA.

YpaBHeHus ['aMunbToOHA.

JeiictBue kak (yHKUMA KoopauHAatT. YpaBHeHHe ['amunbToHa—SAkoOu. Kiaccuueckue

ckoOku ITyaccona.

3amaua AByX Tel B KJaccu4eckod wmexaHuke. [IpuBenennas macca. JIBmxeHue B

HCHTPAJILHOM IT0JIC. KennepOBa 3aJa4da.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OCHOBHBIE  TIOJIOXKCHHSI ~ CTaTHCTHYecKoW  ¢usuku.  Da3zoBoe  MPOCTPaHCTBO.
MUKpPOCKONIMYECKOE ONMUCAaHWE MAaKPOCKOIUYECKOW cucTteMbl. Teopema coxpaHeHUs

¢dazoBoro oobrema.

@YHKIMSA ~ paclpeesICHusl. CraTucThueckoe  yCpeIHEHHME. Craructuueckas
HE3aBUCHMOCTb.
MuxkpokaHonnyeckoe pacnpenenenue. Kanonumdeckoe pacnpenenenue ['ub0ca.

Pacnpenenenne I'm60ca 1st CUCTEMBI ¢ IEPEMEHHBIM YHCIIOM YaCTHII.

WneanpHbiii Ta3. Pacnpenenenne MakcBemna. Pacnpenenenue gacTuiy mo aOCOMIOTHBIM
3HAYEHUEM CKOPOCTEH. HauBeposiTHas, CpEeIHEKBaIpaTHIHAs, CpemHss

(apudmeTrdeckas) CKOPOCTH.

3aKkoH paBHOpacnpesesneHus. Teopus TenI0eMKOCTH HIealbHOro ra3a (0JJHOATOMHBIA U

MHOT0aTOMHBIH ra3). aeanbHblil ra3 Bo BHEIIHeM Moiie. bapoMerpuueckas popmyna.

SIBnenus nepeHoca B razax. Unciao CTOIKHOBEHUH, CpeHss AITMHA CBOOOIHOTO mpodera.

D(heKTUBHOE CEUCHHUE PACCESHHUS.

Jud¢ysus, BHyTpeHHEe TpEHUE U TEIJIONPOBOJHOCTh B razax. bpoyHoBckoe ABMKEHUE.

CBs3b Mexny ko3 uirieHToM 1udPy3un U MoABUKHOCTHIO.

Tepmoaunamuka. BayTtpennsst sHeprus cuctemsl. Teriota u pabora. IlepBblii 3aKoH

TEPMOIAUHAMUKHU.

3HTpOHI/IH. A,[[I/Ia6aTI/I‘-ICCKI/II71 mnmpomnecc. TennoeMKoCTh IIpU pas3HbIX IIpoLECCax. 3akoH

BO3pacCTaHUA SOHTPOIIHH.

Bropoit 3akoH TepmonuHamuku (onpeneneHus Tomcona u Kmaysnyca). Tperuit 3akoH

TepMoanHaMuKku (Teopema HepHcera).

TepMO}IHHaMquCKHe IIOTCHI M AJIbI. CBi13p MCKIY TCIIJTIOEMKOCTSIMH.

TCpMOI[I/IHaMI/I‘-ICCKI/IC HCPAaBCHCTBA.

VYcnoBue yCTOWYMBOCTH TEPMOJIWHAMUYECKOW CHUCTEMBI. Pacder cBOOOMHOW SHEpruw.

TCpMOI[I/IHaMI/I‘-ICCKI/IC INOTCHIIMAJIbI UACAJIbHOI'O I'a3a.

Peanbublit ra3z. YpaBuenue Ban-nep-Baansca. Dddexrt xoyns-TomMcoHa u CKMKEHUE
rasoB. 3aBUCHUMOCTH TCPMOJAUHAMHUYCCKUX BCIWMYMH OT YUCIa YaCTHII. XUMHYECKUI

[MOTEHIHAI.
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33.

34.

35.

36.

37.

38.

Teopus bayKTyammii. Pacnpenenenue l"aycca. OayKTyauuu OCHOBHBIX

TEPMOJMHAMHYECKUX BEIUYUH (TeMIieparypa, 00beM, TaBJIeHHUE, YUCIO YACTHI] U . ).

KBanroBas craructuka. Pacnpenenenuss @epmu-{upaka u  bose-DiiHiurelina.

BripoxxaeHHsblit hepmu-ras.
DJIEKTPOHHBIN T'a3 B MeTauiax. bo3e-siHIITETHOBCKas: KOHACHCAIIUS.

TemoBoe uznyuenue. A6comoTHO depHoe Teno. 3akoH Kupxroda. @opmyna [Tnanka.

3akoH Credana bonbimana. 3akoH cMenenus Buna.

IInazma. Xapakrepuctuku miasmsl. KBasunentpansHocTs. [1nazmennas gacrora. Pagnyc

Jebas. [Tapamerpsl 11a3mbl.

TBCp,I[OG TCJIO. KpI/ICTaJ'IJ'II/I‘ICCKI/Ie n aMop(bHLIe Tena. Bugel cBs3u B TBEPAbIX TCJIaxX

(BaHI€pBaaJIbCOBCKAsl, MOHHASI, KOBAJIEHTHAs!, METAJNINYECKAs ).

Knaccuueckas TCOPHUA TCINNIOCMKOCTHU TBCPAbIX TCJI. TeOpI/II/I TCIUIOCMKOCTHU TBCPABLIX TCII

Oitamreiina u [lebas.

OCHOBHBIE MMpCACTaBJICHHUA 30HHOH TCOPpHHU TBCPAOIro TCJa. TeopeMa bnoxa.

3HepFeTI/I‘{eCKHC 30HBI. MeTaHHLI, JAUDJICKTPUKHU, TOJTYITPOBOAHHUKHU.

Makpockonudyeckue KBaHTOBble siBIeHHsA. CBepxXmpoBoauMocTb. Dddekr MyiicHepa.
Kynepockue mnapel. [lonarune o teopum BKIII. IloHATHEe 0 BBICOKOTEMIIEpATypHOU

CBCPXIPOBOAUMOCTH.

OnekTpoctatudeckoe mone. Teopema [aycca. DeKTpocTaTUYECKH TOTEHITHAI.

FpaHI/ILIHI)IG YCJI0BUS HA IMOBEPXHOCTU IMTPOBOAHUKOB.
OnekTpoeMKocTh. KOoHIeHCaTOphl. DHEPTHs JIEKTPOCTATUYECKOTO TOJIA.

Judnextpuku B diekTpoctarnueckoMm mone. [lomsipusammsi AuAJIEKTpUKOB. Teopema

["aycca mist nusnexTpukoB. [onspu3yeMocTh 1 TUAJIEKTPUYECKast MPOHUIIAEMOCTb.

BCKTOp SHCKTqueCKOﬁ HWHAYKIUH. rpaHI/I‘-IHBIC YCJIOBUA OJIA HOpMaHBHOf/'I KOMITIOHCHTBI

WHIAYKIWU. | paHrYHBIE 33a491 3JIEKTPOCTATUKNA. MEeTOI NHBEPCHH.

MexaHu3MbI noJrIpu3an  JUBJICKTPUKOB: TOJAPHU3alUA HCHOJAPHBIX U IMOJIAPHBIX

JUDJICKTPHUKOB. Ilonsite o MMbE30-, INPO- U CETHETOIJICKTPHUICCTBE.



39.

40.

41.

42.

43.

44,
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47.

48.

49.

50.

51.

52.

B3aumoneiictBue TokoB. 3akoH buo-Capapa-Jlammaca. MarauuTtHoe moje Toka. Cuna

Jlopenua.

OmnbITHOE omucaHWe JHa-, mapa- U (eppomMarHeTusmMa. MarHUTHBIE CBOMCTBAa aTOMOB.

Knaccrueckoe oObsicHEHHE JUuaMarHeTus3ma.

Teopusa  napamarmerusmMa  JlamkeBeHa.  I'upoMarHuTHble — sBiIeHHA.  Teopus

dbeppomarneTusma Beiica.

SIBeHne  ANEKTPOMArHUTHOM  WHAyKuuu, 3akoH Dapaxes. Ilpasuno Jlenna.
Juddepenunanbaas Gopma 3aKoHa 3IEKTPOMArHUTHOW MHAYKUMHU. BTopoe ypaBHeHHe

MakcBemna.

I/IH,I[YKTI/IBHOCTB ITPOBOJHHKOB. I/IHI[YKTI/IBHOCTL " B3aUMHAs UHAYKTUBHOCTD. MarunutHas

OHCPIUA TOKA. IInotHOCTH OHCPIUH MArHUTHOI'O ITIOJIA.

YpaBHeHue kosebaTebHOr0 KOHTYpa. CBOOOIHBIE U 3aTyXarollre KojaebaHus: B KOHTYpE.

PaboTa 6amIucTHYECKOro raJlIbBaHOMCTpaA.

Brinyxnennsie xonebanus. Pezonanc. [lepexonnbie mpouecchl. 3akoH Oma st Lenu

NEPEMCHHOTO TOKA.

EmkocTHOE M uHAYyKTHBHOE conpoTuBieHus. [Ipasuia Kupxroda s nepeMeHHOro Toka.

Tpanchopmarop.

Tok cmemenus. Cucrema ypaBHeHU MakcBesuia B MHTErpaibHON U 1 depeHanibHoi

dopmax. 3aKoH coxpaHeHHs 3apsiia. MarepuaibHble ypaBHeHUs. [ paHu4HbIE yCIOBHUS.

VYpaBHenuss MakcBemna 6e3 Toka cmemieHusi. CkuH 3¢ddext. BomHoBoe ypaBHeHue.

ITnockue SJICKTPOMArHuTHBIC BOJIHBI.

HBJ’Iy‘IeHI/IC ABWKYIICTOCA TOYCHHOI'O 3apsja. 3aTyxaHI/Ie Ipu U3JTYyYCHHU. Ilonsatue o

YCPCHKOBCKOM, IMICPEXOJHOM U I[I/I(ppaKI_II/IOHHOM N3ITYUYCHUAX.

CKOpOCTB CBC€Ta U MCTOJbI €€ U3MCPCHUA. Onpitel Pu3o U MaiikenbcoHa. HOCTyJ'IaTBI

crenuagabHOM TCOPHUU OTHOCUTCIILHOCTH. Hpeo6pa30BaHmI .HOpCHI_[a.

3aKOH CJIOXEHHUS PEIITUBUCTCKUX CcKopocTeil. MHTepBas U COOCTBEHHOE BpeMsl.

MHBapuaHTHOCTh (PU3MYECKUX SIBICHUI M0 OTHOIIEHUIO K MpeodpazoBanusiM JlopeHna.

Nmnynbe, »Hepruss M Macca pEIATUBUCTCKOM YacTUIBl. YPaBHEHUE JBHKCHUS

peﬂ}ITHBHCTCKOﬁ YaCTHUIIBI.
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62.

63.

64.

CBer Kak »ayekTpoMarHutHash BoJiHA. [Ilkama 3JI€KTpOMarHUTHBIX BOJH. MeTobl

MOJIyYEHUS U UCCIEAOBAHUS FIEKTPOMArHUTHBIX BOJIH ONITUYECKOTO JTMana3oHa.
Onrtuka aBmwxynmxcs cpen. Dddekr Jomnepa.

OcHoBHblE 3aKOHBI TeomeTpudyecko ontuku. Ilpunuun @epma. OtpaxkeHue u
IIPEJIOMJICHUE CBETA. DHEPreTUUYECKUE XAPAKTEPUCTUKU IPEIOMIIEHHUSI U OTpPaKEHUS.

Dopmynsl Openens.

3akoH bprocrepa. fBnenue noaHoro orpaxkenus. BomnoBoasl. [IpoxoxkaeHue cBeta uepes

JIMH3Y U IIPU3MY.

Wutepdepenus cBeta u MeTonsl ee HabmongeHus. Murepdepomerp MaiikenbcoHa.
SBnenne nudpakuuu. Judpakuums oT AByX 1mienei, audpakiMOHHAs peIIeTKa,

mudpakToMeTpbl. KorepeHTHOCTb.

SlBnenue nucnepcuu cBera. HopmanbHas W aHOMalbHAsl AMCIEPCHHM, METOIbI MX
HaOMIOIeHUH. DIIeKTpOHHas Teopusi aucnepcun. CBsI3b MEXIY aHOMAJBHOM JTUCIIepcueit

1 KO3(hPUITMEHTOM MOTJIOMICHUS.

HOJ’ISIpI/ISaHI/ISI CB€Ta U MCTOABI €€ H&6J’IIOJI€HI/I${. BpameHHe IJIOCKOCTHU IOJISIPU3allHH.
EcTecTBeHHass omnTH4YecKas aKTHBHOCTb. BpameHHe IUIOCKOCTHU MOJIIpHU3allud B

MAarHuTHOM IIOJIC.

Dddext Dapanes. Iddexr Keppa. PacripocTpanenue cBera B OJHOOCHBIX KpPUCTAIIIAX.

I[BOﬁHOC JIYUCIIPCIIOMIICHHUC.

@®ortospdexr. Teopus DitHmreliHa oObscHAOmAs ¢orodddexr. OmnpeneneHue

noctosguuou Ilmanka.

Hemmuelinple onTHYECKHE SBICHUS. BHyTpI/IaTOMHI)Ie IoJIsA, MOpAAOK HX BCIWYHUHBI.
Mopenp aHrapMOHMYECKOTO OCHWIIATOpAa B HENWHEWHbIe ontuke. HenuneiHas

BOCIIPUUMYHUBOCTD.

OCHOBHBIC HEIIMHEHHBIC ONTHYCCKHE ABJICHUS, TCHEpaluAa BTOpOfI TapMOHHUKH, IOJIMHA

KOI€pCHTHOCTH. VYcaoBue CUHXPOHHU3MA.

[Tnanerapnass mozxens aroma. Iloctynartsl bopa. OnbiTel @panka u I'epua. Mznyuenue

BO30Y)K/ICHHBIX aTOMOB.
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74.

75.

76.

77

Bomna Jle bpoitns, nnuna neOporneBckoi BoiHbI. Onbitel JleBucona u J[xepmepa,
Tomcona u TapTakoBckoro nmo audpakuuu 31eKTpoHoB. [ToHsTHE 0 BOTHOBOM (PyHKITUH.

[TpuHIMI CyTIEpIIO3UIIUH.

OpMHTOBBI ONEpPaTOPbl, pPacyeThl CpPEeIHUX C TOMOIIbI0 omeparopoB. IIpobmema
cOOCTBEHHBIX (YHKIHI M COOCTBEHHBIX 3HAYeHUH. OPTOroHaIbHOCTH U HOPMHUPOBKA
BOJIHOBbIX (yHKuuid. CrangaptHbie yciaoBus. COOTHOILIEHUS HEONpeAeeHHOCTEH.

HpI/IHHI/IH COOTBCTCTBUA.

Vpasuenue Ulpenunrepa. OqHOMepHBI rapMOHUYECKUI OCLMIUISITOP, SHEPTETUUYECKUE

ypoBHU U BoJHOBBIE GyHKIIMU. OTHOMEpHas: OECKOHEYHO TIyOoKas sMa.
TyHHeIbHBINA IEPEX0]] U HaJI0apbepHOE OTPAKECHHUE.

['unore3a YnenOeka u ['ayncMuTta, CiMH 3JIEKTPOHA, CIIMHOBOE KBAHTOBOE YHCIIO, €TO

BO3MOJKHbIE 3HaueHus. Matpuisl [Taymnu.
OneiT HlTepna-I'epnaxa. Marueron bopa.

[Tpunuun ToxaecTtBeHHOCTH. CUMMETpUs BOJIHOBOM (YHKIIMM CHUCTEMBI COCTOALIECH U3
OJIMHAKOBBbIX YaCTHUI[ U €€ CBS3b CO CIMHOM yacTull. PepMuoHsl U 0030HBI. [IpuHIMI

[Taymnu.

SHGPFGTI/I“ICCKI/IG YPOBHH HW  BOJIHOBBIC (1)YHKI_II/II/I BO,Z[OpOI[OHOI[O6HBIX aTOMOB.

BI)IpO)K}IeHI/Ie 110 Op6I/ITaJ'II)HOMy U MarHMTHOMY KBaHTOBBIM YHUCJIaM, UX ITPUYIHNHBI.

KayecTBeHHass  Teopust TrenMenoJoOHBIX  aroMOB (B paMKax  COOTHOLIEHHS
HeomnpeaeneHHocTe). JlByxuacTuyHas crnuHOBas BoiHOBass ¢yHkuusa.  Ilapa- u

OpPTOTEIIUH.

Hopwmanbubliii 3@ dext 3eemana, ero kinaccuyeckasi TEOpHsl, OJSAPU3ALUS CIIEKTPAIbHBIX

nuHUE. AHOMaNBHBIHN 2 dekT 3eemana: cunpHbIe U ciadbie o, Ipdext lrapka.

PentrenoBckoe wm3nydenue. HenpepsiBHBIN criekTp. KopoTkoBonHOBas rpaHuna.

JIlunenyaTelii (XapakTepUCTHUECKUI) CIEKTp, CIIEKTpabHbIe CepUH. 3aKOH Mo3u.

[TpoxokaeHne peHTTeHOBCKOTO0 H3JIy4eHHUs dYepe3 MaTepualibHyto cpeny. CHekTpbl

MOTJIOUIEHUS] PEHTI€HOBCKOTO n3inydeHus. Dpdext KomnrToHa.

. Hudpakuus peHtreHoBCKux ydeit. ®opmynel Jlays u bparra.
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Ilepuonuueckas cucrema MeHeneeBa M €€ MCTOJIKOBAHME MO KBAHTOBOW MEXaHUKE.
I’II/IC.]IO COCTOSIHI/If/'I HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOFO TJIABHOI'O MOMCHTA KBAHTOBOI'O

qucia.

Heiitponno-nporonnoe crpoenue sigpa. CBOUCTBA SAEPHBIX CUJL. 77 -ME30HBI KaK KBAHTBI
SJIEPHOTO B3aUMOJICHCTBUSI. Macca U SHEprus CBSI3U sAIpa, MoTydIMIuprudeckas Gopmyna

Beiizekkepa. Y ciaoBus yCTOMYMBOCTH sipa.

Kanenpuas MOZCIIb d1pa, MOACIIb HC3aBUCHUMBIX 4YaCTHL, HUX 0COOEHHOCTH U Mpeaciibl
IMPUMCHUMOCTH. O06osoueyHas MOJCIIb sAapa. Marudeckyue 4ucia AACPHBIC CIIMHBI

000JI0YEYHOH MOJEIIHN.

PannoakTMBHOCTE. YClIOBHE YCTOWYHMBOCTH sSIiep IO OTHOWICHUIO K & —, f—, y—
pacnagaM.  CTaTUCTHMYECKME  3aKOHbl  paJUOAaKTHBHBIX  pacmanoB.  llemouxu

PAAOAKTUBHBIX pacCliagoB, BEKOBOC YPABHCHHEC PAaBHOBCCHA.

Q — PAIMOAKTHUBHOCTb AaTOMHBIX SIAEP: MEXaHU3M pacliaja, TYHHEJbHbIA MPOXOJ,
SHEPIreTUYCCKUH CIIEKTp & — pacmaja, [ — paJuoaKTUBHOCTh M K — 3aXBaT AJIEKTPOHOB.
Buj sHepreTrueckoro crekrpa. 3akoHbl COXpaHEHUs U [ — pacnaiax U JOKa3aTelbCTBO

CYILIIECTBOBaHUs HEUTPUHO. ¥ — U3JlydeHue, 3ppext Meccbayapa.

CrioHTaHHOE U BBIHY)KJIEHHOE JielieHue saep. Mexanusm neneHust (mopor, KpuTHueckas

sHeprus, OanaHc aeneHus, K03 PUIHEHT pa3MHOKEHHSI HEHTPOHOB).

HCHHHG pCaKknuu. HnepHHe pPCaKnuu. 3aKOHEBI COXPAHCHUA B PCaKIUAX.



