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CBa3p QH3UKHU C APYTHMH HAyKaM|

1. PIINYECKHE OCHOBBI MEXAHHKH
Mexanuxa n ee CIpykrypa

I'nasa 1. JneMeHTRI KHHEMATHKH
Monenu g Mexanuxe, KuHeMaTideckne ypaBHEHHS JBIKCHHUA MATEPHATLHOMA TOUKH,
Tpaexropusa, AIHHA IMYTH, BeKTOp nepememenus. CKOpOCTb, YCKOpEHHE H €r0 Co-
cTaBigionye. YrJoBas CKOPOCTh. YITIOBOE YCKOPEHHE.

I'nasa 2. J{ANAMHKA MaTePHATLHOI TOUKH H IOCTYNATEILHOC IBHAEHNE TBEPAOTO TeNA ... 14
Ilepssiii 3akoH Hetorona. Macca. Cuna. Bropoit n Tperwid 3axoHs1 Heiorona. 3axon
COXPaHEHWA MMITY/I6Ca. 3aKOH JBIDKEHUA LIEHTpa Macc. CHIIb! TPCHMUA.

T'nasa 3. PaGora a1 3ueprus 19
Pa6oTa, 3Heprud, MouHocTs. KHHermieckas ¥ NOTeHUWANBHAA JHeprud. Cpa3b Me-
/Iy KOHCEPBATHBHOH CHNOM M NOTEHIMANBHOIE Hepruei. Ilomas sHeprud. 3akoH
coxpanenns 3Heprin. I'padudeckoe npencrasnerne sHepruy. AGCOMOTHO ynpyrwi
yaap. A6comoTHo Heynpyruii yaap

T'nasa 4. MexanuKka TBEpAOro Teaa 26
Momenr mnepipm. Teopema IllteitHepa. Moment cunbi. KuHeTHiecKad 3IHEprus
BpAIHEHNS. YPaBHEHHE MHHAMHMKN BPAINATENBHOrO NBIKEHHA TBEpAoro tema. Mo-
MEHT HMITY/IbCa H 33KO0H ero coxpanenns. Jledopmarmn rBeporo Tena. 3akoH I'yka.
Ceasp Mexay Aedopmarmeii ¥ HanpsOKEHHEM.

I'nasa 5. TaroTenne. JieMenTLI TEOPHH NOIA 32
3aKkoH BCEMHPHOTO TAToTeHMs. XapakrepucTHky nons Tsrorenus. PaGora B none 11-
rorerms. CBA3b MEXAY NOTEHIMANOM NOMS TATOTEHMA H €r0 HANPSKEHHOCTBIO.
Kocmreckue ckopoctn. Cuiibl nHepLum.

TnaBa 6. DemMeBTH MEXAHRKH KHAKOCTEI . 36
JlaBnenre B XHUAKOCTH W rase. YpaBHEHHE HEPaspHIBHOCTM. YpasHeHme BepHymmn.
HexoTopsle nMpuMeHeHus ypaBHeHHs BepHyum. Bs3xkocTe (BHyTpeHHee TpeHme).
Pesxamer Teuermd xuaKocTei.

T'naba 7. JneMenTHI CHEUHANLHON TEOPHA OTHOCHTEALROCTH 41
Mexammeckuii npuHIMN oTHocHTeNnsHOCTH. TIpeoGpasosanna Iamunes. IToctynars:
CTO. IpeobpazoBanmua Jlopenua. Cnencreus w3 npeoGpasosannii Jlopenna (1).
Crencrus 13 npeoGpazosarnsi Jloperua (2). Hurepsan Mexny coosrrimamy. OcHos-
HOM 3aKOH PENATHBHCTCKOM IMHAMUKH. DHEeprus B pesTHBUCTCKOH JUHAMUKE.

2. OCHOBBI MOJIEKYJISIPHOH ®U3UKHU U TEPMOANHAMHKHA ................. 48
I'nasa 8. MojeKyAsSpHO-KHHETHIECKAS TEOPHS HACANLHBIX FA30B ........cceverrcsrnrcrernns 48
Pasnene1 pusvkn: MonexynspHas $usnka H TepMoIMHaMHKa. MeTon uccnenosanms
TepMonuHaMuky. TemneparypHsie wkanst. Mneansusii ras. 3akous! boins—Mapu-
orra, Asoraapo, JlanstoHa. 3ako Ieii-Jlioccaka. Vpapnenne Knaneiipona—Men-
nenecsa. OCHOBHOE YPaBHEHHE MOJIEKYJAPHO-KMHETHIeCKOH Teopun. 3akon Mak-
CBE/IIA O PacTIPEJIC/ICHHH MOJICKYN WACANBHOIO rasa rno ckopocrtaM. bapomerpude-
ckas opmyna. Pacnpenenenue Bonsimana. Cpemnss auHa csoGoqHoro mpobera
monexyn. Hexoropsie onsirsi, noxreepxgaromme MKT. Ssnesus nepenoca (1). Ss-

JieHnA niepeHoca (2).
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I'inaBa 9. OcHOBBI TEPMOIUHAMHKH. ........... ...60
Buyrpennsaa >Heprud. Uncno creneneil cBoboasi. 3ak0H 0 paBHOMEPHOM pacnpese-
JICHUH 3HEPTHH 110 CTeNeHAM cBoGoAm! Monexyn. TlepBoe HAYANO TEPMOAUHAMHKHM.
Pa6ora rasza npu msmenenmm ero ob6sema. Termoemxocts (1). Termoemkocts (2).
IlpuMenenne nepBoro Havana TepMogHHamuky x msonpoueccam (1). Tlpumenenne
TIEPBOTO HaYana TEPMOAMHAMMKH K m3onpoueccaM (2). Axuabarhstii nponecc. Kpy-
rosoii npouecc (upt). O6parumeie U HeoGparumbie npoueccsl. JuTponua (1). 8-
Tporms (2). Bropoe Hauano TepMoauHaMuki. TeruioBoii murarens. Teopema Kap-
HO. XonoxwibHaa mamuHa. [{uxn Kapro.

Inasa 10. Peansubie rasbl, KuAKOCTH H TBEPALIE TEIA .... 76
CHiIsl 1 NOTEHUMANBHAR SHEPTHA MEXMOJICKYJIAPHOTO B3aMMOJEHCTBHA. YpaBHeHHE
Ban-pep-Baansca. (ypaBHeHHe COCTOAHHA peaabHBIX rasos). Msorepmsi Ban-nep-
Baansca u ux anams (1). Hzorepmsi Ban-nep-Baansca 1 ux anamm (2). BHyTpeHHAA
3Heprus peansHoro raia. JKunkocrs M Mx ommcanme. IloBepXHOCTHOE HaTAXCHHE
xuaxocreil. Cuamsanne. KamyuuipHble spaeHns. Teepirie Tena: KpHCTA/UITMECKHE
# amopdHsie. MoHo- 1 nonukpucrawisl. Kpucraworpadudeckuii npu3Hak KpHCTaI-
noB. THIE! KPHCTAILIOB COrIAcCHO (hu3irdeckoMy npusHaxy. JledekTs! B KpHCTAILIAX.
Hcnapenye, cyOnmumanms, IiiaBjieHHe ¥ kpuctawnsauus. Pazonsie nepexonsl. Jna-
TpaMMa cocTogHHuA. TpoiiHas Touka. AHaNM3 JKCIIEPUMEHTANBHOM AMAIPaMMEI CO-
CTOSHMA.

3. QNEKTPHMECTBO M JJIEKTPOMAIHETH3M 94
Fnasa 11. DaexTpocraTka 94
ONeKTPHIECKHIT 3apAR M ero cBOficTBa. 3akoH coXpaHeHms 3apana. 3akoH Kymoua.
HanpsakeHHOCTh 3MEKTPOCTaTHIECKOTO 10NA. JIMHMH HAUPAKEHHOCTH MEKTPOCTa-
Tireckoro nona. ITotok Bekropa Hanps:keHHocTd. Ilpunuun cynepnosmum. Ione
aunona. Teopema I'aycca s anexTpocraTudeckoro nons B sakyyme. Ilpumenenne
Teopemsl 'aycca x pacuery noneii B Baxyyme (1). Ilpumenenue teopemst Faycea k
pacuery nofieii B Bakyyme (2). I{MpKynaims BeXTopa HalpaKEHHOCTH NEeKTPOCTaTH-
geckoro moia. Ilotemupan snexTpocrarwyeckoro nond. Pa3sHOCTs DOTEHIMAIOB.
Ipwnpm cynepnozuinm. Cease MEXKAY HANPKEHHOCTBIO M TIOTCHUMAIOM. ODKBH-
NOTEHIHATbHbIE MOBEPXHOCTH. BrrmiciaeHne pasHOCTH NOTEHIHMAIOB 110 HATPHKCH-
Hoctd mons. Tumel monexrpuxos. Ionspusaims monekrpukos. INonspmsosas-
HOCTh. HanpsakeHHOCTh NONs B JumnekTpuke. DnekTpudeckoe cMemenue. Teopema

" Taycca ans mona B AMBNEKTpHKE. YCIOBHA HA FPAHMLE pa3fiena ABYX AMNEKTpHHe-
ckux cpen. Ilporoanuxu B 3nexTpocraTHaeckoM mnone. JnexrpoeMKocts. Ilnockuii
xoHzeHcarop. CoeAMHEenHe koHeHCAaTOpOR B GaTapen. JHeprua CHCTEMSI 3apA/IOB U
YEAHHEHHOTO NPOBOSHUKA. DHEPruA 3apsHKEHHOTO KOHJAEHCATopa. JHEprus Jjek-
TPOCTATHIECKOTO MOJA. ]

nasa 12. Hocrosnnslii dexrpugecknii Tox , 116
DNeKTPHIECKUH TOK, CHIIA M TUIOTHOCTh TOKA. CTOPOHHME CHIBL. DNEKTPONBIDKYIIAA

cuna (QJIC). Hanpsxenwe. ConpoTHBNeHHe TPoBOAHMKOB. 3akoH OMa juis ofHo-
PORHOTO YJaCTKa B 3aMKHyTo# uenm. PaGora m MoiHOCTS Toka. 3akoH Oma i He-
OJTHOPOAHOO y4acTKa Lerm (06o6mennsiit 3akoH Oma (030)). IIpasuna Kupxroda
JUIA pa3sBETBIICHHBIX LiETIeH.

Caana 13. DnexTpuyeckne TOKH B METALIAX, BAKYYME K Fa3ax 124
IIpnposa Hocureneit Toka B MeTawiax. Kinaccugeckas Teopus 31€KTPONPOBOAHOCTH
meramnos (1). Knacciieckas Teopus anekrporpoBoHOCTH MeTawios (2). PaGora
BBIX0JIa JIEKTPOHOB M3 METAUIOB. DMHUCCHOHHBIE ABieHns. Hoxmsamma rasos. He-
CaMOCTOATENLHEII ra30BEIi paspsan. CaMocTosTeNbHEINH ra3oBbIi paspaa.




Iaapa 14. Maraurhoe noje rereseersesaseaitsanainten 130
Omicanne MarHATHOTO 110714, OCHOBHBIE XapaKTEPUCTHKA MATHUTHOTO TIonA. JIMHum
MarauTHOH wHaykinm. Ilpusimn cynepniosuipi. 3akon Buo—Casapa—1Jlannaca u
ero npuMeHerue. 3akoH Amnepa. BiaumMonelicTaue napasnensHeX TOKOB. Marumr-
Hax nocrosHuas. Eqmaust B n H . Marnurhoe none ABWKyIerocs 3apana. e
CTBHE MarHUTHOTO MOJA HA ABIDKYLIMICA 3apsl. [/IBrbKeHMe 3apaKeHHBIX 4acTHlLl B

MarHuTHOM none. TeopeMa o 1MpKynsy BexTopa B . MarsutHoe nojs coneHoupa

¥ Topowia. IloTok BekTOpa mMarnuTHOR MHOyKimM. Teopema [aycca mia nons B.
Pa6oTa no nepeMeieHrio MPOBOHMKA U KOHTYPa C TOKOM B MarHUTHOM IOJNe.

I'naBa 15. DREKTPOMATHHTHAR HHAYKIHI ....cocoooriivimminiminsinsesississtsesssssesssssonsasssorssseres 142
Omerrsl Qapanes M CIeACTBHA w3 HUX. 3axoH Dapanes (3aKOH 3IEKTPOMATHMTHOM
yHpykimw). TIpaswio Jienna. O/IC MHIYKIOM B HETIOABKOKHBIX IPOBOAHMKAX. Bpa-
IeHNe PaMKH B MarHUTHOM noJie. Buxpesbie Toxu. MuaykTusHocTs KoHTYpa. Camo-
HHAYKIMg. TOKM npU pasMBIKAHMM M 3aMBIKAHHMM Iieru. B3auMHad MHAYKIHA.
TpanchopMaropsl. JHeprus MATHUTHOTO TOJA.

I'nasa 16. Maraurnble cBoficTBa BenjecTBa 150
MarHuTHeIi MOMEHT 3j1eKTpOHOB. [{ua- u napaMarseruku. HamarnudenHocts. Mar-
HMTHOE TI0JI¢ B BEWIECTBE. 3aKOH IIOIHOIO TOKa UL MArHUTHOTO IO/ B BELIECTBE

(TeopeMa o LMPKYJIALHH BEKTOPA B ). Teopema 0 UMpKyIAIMH BEKTOpa H . Yeno-
BHA Ha TPaHMIIC pa3felia ABYX MarHeTHKoB. PeppoMarHeTuky U HX CBOMCTBA.

Tnasa 17. Octosbl Teopunt MakcBe/l1a JJI 3/1EKTPOMATHMTHOTO HOMM ......vcceverennene 156
Buxpesoe anexrpudeckoe none. Tok cmemenns (1). Tok cmemenua (2). YpasaeHns
MakcBea JUi 311€KTPOMarHUTHOrO NOJIA.

4. KOJIEBAHHA M BOJIHBL .............cocomirriiiiectetnsssnnrssestsssassasassesssonsasssson wrennnn 160
Inaba 18. MexanuwecKHe H 31€KTPOMATHHTHBIE KOJEOAHH .........ocuvuninrninnrencnnincns 160
KoneGanusa: ceoGoxnsie u rapMoHudeckue. Ileprox u wacrora xoneGammit. Merox
BpAINAIOIIETroCH BEKTOPAa aMIUIMTYIBl. MeXaHH4eCKHe rapMOHHMYECKne Kone0aHus.
Tapmonmyeckuii ocipuusTOp. MaATHUKY: NMPYXKUHHBIA ¥ MaTeMaTHueckuii, Pusuye-
ckuif MasTHUK. CBOGOJHBIE KoNeGaHUA B MACAMMIUPOBAHHOM KONEGATENEHOM KOH-
Type. YpaBHEHHe deKTPOMarHHTHBIX KoneGaHmiA Uil uIealu3HPOBAHHOTO KOHTYpa.
CnoxeHue rapMOHMYECKMX KoOJNeOaHMii ORHOTO HanpaBleHHA M  OJMHAKOBOH
qacToTkl. buenns. CnoxxeHue B3aMMHO MepIIEHANKYNIAPHLIX koneGanuit. CBo6oaHbIE
3aTyxarolue koneGanus u ux aHamrz. CBOGOIHEIE 3aTyXaloUwe KONeGaH!A NPYKUHHO-
ro MasTHHKa. JexpemeHr 3aryxanus. CBoGo/Hble 3aTyxaiomue KoJleOaHus B 2MeKTpU-
4eckoM KoneGarenbHoM KoHType. Jlo6poTHocTh KOneGarenbHoM cucTeMBl. BBHy®-
JieHHbIE MeXaHMueckue KoneGanms. BriHyxaeHHbIe 3NeKTPOMarsiTHbIe KojeGaHus.
Ilepemennnrii Tok. Tok uepes pesucrop. [lepemeHHEI TOK, TEKYUIMIi Uepe3 KATYIIKY
MHAYKTHBHOCTHIO L. TlepeMeHHEBIH TOK, TeKymuii yepes KOHAEHcATOp eMKocTsio C.
Ilens nepeMEHHOrO TOKa, COAEpXKallad TOCIEROBATENBHO BKIIOYEHHBIE PE3UCTOD,
KaTyulKy MHAYKTHBHOCTH M KoHAeHcatop. Pe3oHaHc HanpskeHMit (NOC/NeNOBATENb-
HBIA pe3oHaHc). Pe3oHaHC TOKOB (mapajulesbHbIN pe3oHaHc). MOIMHOCTS, BhIENAe~

Mas B LIel¥ IEPEMEHHOT0 TOKA. .
T'naBa 19, YREDYFHE BOJMHDI ........covevvererereernnrsenaens ’ 181
Bonnosoii npouecc. Hpononrnsie 1 nonepeyunsie BonHbl, [ apMOHHUECKas BONHA H
ee onMcanue. YpapHeHue Oerymieli Bosnnsi. DaloBas ckopocTs. BonnoBoe ypasHe-
nue. [Ipuupm cynepnosnuuu. ['pyrmosas ckopocts. Uurepdepenius som. Cros-
4He BONHBL 3ByKoBble BOMHBL Dddexr Jornepa B akycruke. Ilomydyenne siekrpo-
MaruMTHBIX BOJIH. Illkana anexrpoMarHuTHpIX BonH. JuddepenimansHoe ypaBHeHHE




3/IEKTPOMATHHTHEIX BOMH. CiieAcTBNA Teopun Maxceewra, Bekrop mioTHocTH noto-
Ka MEKTPOMAarHUTHOM 3Hepnm (Bextop YMona—Houm'mn-a) HunynLc 3NEKTPO-
MAarHHTHOTO TOJA.

5. OIITHKA. KBAHTOBAS IIPHPOJIA H3JTYYEHHA , 194
Inasa 20. InemMenThbI FEOMETPHIECKOMH ONTHKH 194
OcHoBHble 3aKkoHE! onTuku. [TonHoe oTpaxenwe. JIMH3EI, TOHKHE JIIH3bI, HX Xapak-
TepucTukn. Oopmyna Tonkod muH3bL. OmrHdeckas cwia skl IToctpoenve mso-
GpaxceHuii B mn3ax. AGeppauuu (HOTPEIHOCTH) ONTHIECKHX CHCTEM. DHepreTude-

cKkue BeMuHs! B PoToMeTpri. CBETOBEIE BEITTHHS B (JOTOMETPHH.

Taasa 21. Hurepdepeniun caera 202
BEIBOJ{ 3aK0HOB OTPAKEHNA M NPEIOMJICHHA CBETa HA OCHOBE BOJIHOBO Teopuw. Ko-
TEPEHTHOCTE H MOHOXPOMATHIHOCTE CBETOBBIX BOMH. HuTepdepenima crera. Heko-
TOpBIe MeTOibl HabmomeHun wHTepdepeHimM cBera. Pacder wmrepdepeHimonHoit
KapTHHBI OT JBYX HMCTOYHMKOB. IT0/IOCHI PaBHOTO HAKIOHA (HMHTepepeHIMA OT
IUIOCKOMAPAILTENLHOI mnacTuHky). [lonocs! pasHoil TommmHe! (HHTEpgEpEeHIMA OT
TIACTHHKH TNepeMeHHO# Tommmusl). Konsua Heiotona. HexoTopsie npuMeHeHus
vrTepdeperinm (1). Hexoropsie npumeneHus unrepdeperipm (2).

I'nasa 22. {udpakuns ceera ereeenn2 12
Ipusygm DNoitrenca-®Openens. Merox 308 ®penens (1). Merox 30H ®perems (2).
Judppakims ©@peHend Ha Kpyr/IoM oTsepeTry U ucke. udpaxums OpayHrodepa Ha
mesm (1). Judpaxiwms Opaynrodepa na mems (2). Nuppakims Opaysrodepa a
audpaximonnoii pemerke. Judpaxips Ha npocTpaHCTBEHHOI pemerke. Kpurepnit
Panes. Paspemaromas ciocoGHOCTS CIEKTPaIbHOro IIpuGopa.

I'nasa 23. BiaumopeiicTBHE 3eKTPOMATHHTHBIX BOJIH € BEIECTBOM .........cccovsemencenes 221
Iucnepcus csera. Pasnrns 8 AHpakumoHHOM M npM3MaTHIecKoM criekTpax. Hop-
MaNBHAA ¥ AHOMAJIPHAA JHCTIEPCHS. DNeMEHTapHas HMEKTPOHHASA Teopm JHCTICPCHH.
Tlornomenue (aGeop6ipin) crera. D dext Nomnepa.

FnaBa 24. llonspuszanug cBera 226

. EcrecrBenHsIit u nonspusoBanHkii ceer. 3akon Mamoca. [TpoxoxueHue cBera depes
ZBa nondpusaropa. Ilonapusaigis cBeTa MPH OTPKEHUH M NPENOMIICHHN HA TPAHHLIC
ABYX mupnektpuxos. J{oiiHoe srydenpenomiuenue. [lonoxuHrensHble M OTPMUATENS-
HBbI¢ KpHCTA/WIEL, [loNApHIaLHOHHBIC MPH3MEL H MONApouasL. [InacTunka B ICTBEPTH
BOJIHEL. AHAIIM3 NONAPH3OBAHHOIO cBeta. HeKyceTBes A ONTHYECKas aHM30TPOIHA.
BpameHne IIocKOCTH NOMAPH3aLMH.

I'nasa 25. KpantoBas NpHpPOAA MMy eHus ' 236
Tennopoe W3Iy4eHUE U €r0 XapakrepucTvky. 3akonsl Kupxroda, Crepana—bombir-
Mana, Buna. ®opmynet Panes—/Lxunca u ITnanka. Hosygenne w3 gopmymnst [Inanka
YaCTHBIX 3aKOHOB TEIUIOBOro MinydeHus. TemmepaTypsi: paaMallOHHAA, LBETOBAA,
ApKOCTHAN. Bonsrammnepnas xapaktepucruka dororddexra. 3akonnt porozpdexra.
Vpasnenne Diinmreiina. Amnynsc dotona. Japnenme csera. dddexr Kommrona.
EnuHCTBO KOPITYCKYNMPHEIX H BOJIHOBBIX CBOJICTB 3/IEKTPOMArHHTHOTO H3JTyYCHHUA.

6. 3JIEMEHTBI KBAHTOBOM ®U3HKH ATOMOB, MOJIEKY.I
N TBEPABIX TEJ. 246

I'nasa 26. Teopus aToma Boaopoaa no Bopy erneen 246
Mognemu atomMa Tomcona u Pesepdopaa. JIuneiiusii cnextp aroma Bogopona. ITo-
crynatei bopa. Onsirsi ®panka u Iepua. Criektp atoma Bogoposa no bopy.

I'naBa 27. DNeMeHTbI KBAKTOBOI MEXaHHKH 251




KopIyckyaspHO-BOJIHOBOI dyamisM cBoiicTe Bemecrsa. Hexoroprie cBoiicTBa BONH
Ae Bpoiins. CooTHonieHMe HeoNpeACNSHHOCTER, BepoaATHOCTHRNE MoXoON K ormca-
HUI0 MHKpo4YACTHI. ONHCAaHHe MUKPOYACTHI{ C TOMOIIBIO BONHOBOM (yHKipmL
Ipmaum cynepnozmmu. Obmee ypasuenue 1lIpexunrepa. Ypasuenue Ilpemymre-
pa IUIA CTAMOHAPHSIX COCTOAHMIA. J[BiDkeHMe cBoGomHOM yacTHIBL Yactuua B on-
HOMEpHO# NPAMOYTONBHOH (NOTEHIMANBHOH AME» ¢ GeCKOHEUHO BEICOKMMH (CTEH-
kamm. TloTenmmansueii Gapsep npamoyronsHoit Gopmsl. IIpoxoxaenue HacTHIm
CKBO3b NMOTeHIMANEHbOT Gapbep. TyHuemsHbld 3¢ dekxr. JIuneAHpH rapMOHHYeCKHI
OCLIMJUIATOP B KBAHTOBOI MEXAHHKE,

Tnasa 28. DneMenTbI COBpeMeHHO# PUIHKH ATOMOB H MOJIEKY 263
BozaopononogoGHbIi aToM B XBaHTOBOM Mexanvke, KsaHToBbie uncna. Criektp aro-
Ma Bonopoxa. 1s-cocrosmue 3JIeKTpoHa B arome Bogopona. CruH anexrpona. Cry-
HOBOE KBAaHTOBOE WHCIO. [IpHHIMIT Hepa3smUIHMOCTH TOXAECTBEHHBIX JacTvll. Pep-
MuoHb! ¥ 6030HpI Ilpunipn Ilaymi. PacnpeneneHue 3NEKTPOHOB B a3TOME 1O CO-
crosHuAM. CromHo# (TOpMO3HOI) peHTTEHOBCKMIT CIeKTp. XapaKTepnCTHYCCKHE
peHTresHoBckuit cnextp. 3akon Mosnu. Monexynsl: X¥MHYECKHE CBA3H, NOHATHE 00
JHEepreTHYecKMX ypoBHAX. Monekympusie cnexrpsl. [lornomenue. CrioHTauHoe M
BEIHYA/IEHHOE M3MydeHue. AKTuBHBIE cpeasl. Tummsl nmasepos. Ilpunipm paGoTsi
TBEPJOTENBHOTO Jasepa. I a3oBkiii nazep. CBOHCTBA T1a3ePHOIO U3IYYCHHA.

TnaBa 29, dnementhl (pUINKH TBEPAOTO TEJA ......... ...278
3oHnas TeopHA TBEPABIX Ten. MeTawisl, AMINEKTPHKN ¥ TOTYNPOBOXHMKM IO 30H-
Hoit Teopunt. CoGeTBeHHas MPOROAUMOCTS HOMYTIPOBOAHUKOB. DNEKTPOHHAA HpU-
MecHad NpoBOJUMOCTE (NPOBOAMMOCTH n-THNA). JIOHOpHA# NPHMECHad NPOBOAH-
MOCTH (IIPOBOAHUMOCTE p-THNa). POTONPOBOAMMOCTS MOMYNPOBOAHMKOB. JIoMIHeC-
LEHIMA TBEpAbIX TeN. KOHTaKT 2JIeKTPOHHOTO M ABIPOYHOTO TIONYTIPOBONHHKOB (p-n-
niepexon). [TpoBoaumMocts p-n-nepexona. ITomynpoBOAHMKOBBIE AUOMBL Honynpo~
BOJHHKOBBIE TPHOAL! (TPAH3UCTOPHI).

7. JJIEMEHTBI PM3HUKHN ATOMHOI'O SIPA N 3JIEMEHI‘APHBD( ‘lACl'IfILI ..289
Inasa 30. DaeMeHTDI (PHIHKH ATOMHOTO SAPA.....coveneecnnnn. reress s nes 289
AtoMmssie a1pa ¥ ux ormucanue. Hedexr Maccel. IHeprus cea3u aapa. Cnud sapa ¥
€ro MarHMTHBINA MOMeHT. SfepHsle cunbl. Mogemu aapa. PanguoakTuBHOe H3NydeHHe
H ero BH/KI. 3aKOH PafHOaKTHBHOTO pacnaza, IIpaBuina cMemieHus. PaquoakTuBHeie
cemeificra. o-Pacnag. B-Pacnan. y-Hiznmyaenue n ero ceojictsa. puGops! i peru-
CTpalyyl PanvOaKTUBHEIX M3iTydeHMit 1 yacTul, CrMHTHWUMIMOHNBI cueTank. VM-
Ty/IsCHAA HOHWBAIMOHHAN Kamepa. ['azopaspanusiit cuerauk. [lomynposoxsaukossii
caerank. Kamepa Bunscona. uddysuonnas u my3sipskoBas Kamepsl. AnepHsie ¢o-
TOIMYNBCHH. SlnepHEIe peakuuy ¥ HX kiaccudmxarma, ITosurpon. B*-Pacran, Diek-
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