H.Amxpodt, H.Mepmun
®U3NKA TBEPJIOI'O TEJA
Tom 1
OI'JIABJIEHUE
IIpenucnoBue perakropa nepeBoaa
Crnucox 0CHOBHBIX MOHOTpaduii 1 KypcoB 1o ¢pu3uKe TBEpAOTo Tena
IIpenucnoBue aBTOPOB K PYCCKOMY U3/TaHUIO
IIpenucnosue
Kak nons30BaThcsi KHUTOH
I'nmaBa 1. Teopus meramnos JIpyae
OcHoBHEBIE IpenonoxeHus Mojenu Jlpyne
CraTtudeckas dJIeKTpONPOBOAHOCTh MeTallia
Oddext Xomra 1 MarHeTOCOTIPOTHUBIICHUE
BricokodacToTHas 21EeKTPOIIPOBOIHOCTh METallIa
TemmonpoBoAHOCTE METAILIA
3agaan
Jlurepatypa
I'naa 2. Teopus MetaioB 3omMmepdennaa
CRoiicTBa DIEKTPOHHOTO Ta3a B OCHOBHOM COCTOSIHUH

TepMouHaMUYECKHE CBOMCTBA Ta3a CBOOOIHBIX JIEKTPOHOB. Pacnpenenenue

®epmu — Jlupaka

TepmoanHaMuyeckue CBOMCTBa CBOOOHOTO IIEKTPOHHOTO Ta3a. [IpuMenenue

pacnipeaenenus Gepmu — J[upaka
3omMepdenbIoBcKas TeOpHs IPOBOAUMOCTH B METaIaX
3agaan
Jlurepatypa

I'naBa 3. HegoctaTku MosienT CBOGOIHBIX DIEKTPOHOB
TpyasaocTé Moenu cBOOOIHBIX DJIEKTPOHOB
0O0630p OCHOBHBIX NPEATION0KEHUH

I'maBa 4. Kpucrannudyeckue pemeTku
Pemerka bpard
Beckoneunsle pemeTrky 1 KOHEUHBIE KPUCTAILIBI
JlanpHelue WIIOCTpalliy ¥ BaXKHBIE IIPUMEPHI
3ameuaHue O TEPMUHOIIOTHH
KoopmuinanuonHoe aucio
IIpumuTHBHas s4eika
YcnoBHas dneMeHTapHas s9eika
IIpumutnBHas suelika Burnepa — 3elitiia
Kpucrammaeckas ctpykrypa. Pemerka ¢ 6azucom

Hekoropsie BaykHBIE IPUMEPHI KPUCTAUNIMYECKUX CTPYKTYP U PEHIETOK ©

6a3ucom
JIpyrue cBOMCTBAa KPUCTAIINIECKUX PEIIETOK
3agaan
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93



Jlurepatypa
I'naBa 5. O6partHas pemerka
Ompenenenue 0OpaTHOM peneTku
OO6parHnas pemieTka Kak pemerka bpasa
Pemerka, o6parnas k oOpaTHO
Baxxnsie npumepb1
O6beM daeMeHTapHOM SUeiiky 00paTHOI pelmeTKu
IlepBas 30na bpunmosna
ATOMHBIE ILIOCKOCTH
HNunexce Muiiepa aTOMHBIX ILIOCKOCTEH
HexoTtoprle npaBuna 0603Ha4eHUs HanpaBlIeHUH
3agaan
I'maBa 6. Onpenenenue KPUCTAIUIMIECKUX CTPYKTYP € OMOIIBIO U pakiiuu
PEHTTCHOBCKHX JTydei
®opmynuposka Bparra ycnorus audpakiiui peHTIeHOBCKHX JTydeid Ha
KpHUCTaLIIe

®opmynuposka Jlays ycnoBus qudpakiiuy peHTTCHOBCKUX JIydel Ha KpHUCTalIe

OkBuBalleHTHOCTH popmynupoBok Bparra u Jlays
OkcnepruMeHTallbHBIE METO/IbI, OCHOBaHHBIE Ha ycroBuH Jlayd
Judpaxnus Ha MOHOATOMHOH pemietke ¢ 6azucoM. I'eomeTpudeckmii
CTPYKTYpHBIH akTop
Judpaxius Ha moaMaToOMHOM Kpuctaie. ATOMHBIH popM-dakTop
3agaan
Jlurepatypa

I'masa 7. Knaccuduxamnus pemerox bpaBd U KpUCTAIIIMYECKUX CTPYKTYP
Knaccuduxanus pemerok bpaso
Kpucrannorpaguueckue ToueqHbIe TPYINEI M IPOCTPAHCTBEHHBIE TPYTIIIEI
ITpumeps! cpeny XUMHUIECKUX DIIECMEHTOB
3agaan
Jlurepatypa

I'naBa 8. YpoBHHM d/IeKTpOHA B MEpUOIUISCKOM moTeHnuane. O6mnue cBoicTBa

Ilepuogmaeckuii moTeHITUAT
Teopema brnoxa
IIepBoe qoxa3aTenbCcTBO TeOpeMsl bioxa
I'pannunoe ycioue bopna — Kapmana
Bropoe nokasatenscTBo TeopeMs! bioxa
O6mue 3ameuanus o Teopeme brioxa
IToBepxnOCTE DepMu
IInotHOCTH YpOBHEH
3agaan
Jlurepatypa
I'naBa 9. OnexTpoHkI B CIaboM NEPUOANMISCKOM MOTEHITHANES
O6mmit mogxon k ypasaenuto IlIpenunrepa B cinydae cnaboro noTeHmana

94
95
95
96
97
97
98
98
99
101
102
103
104

105

106
108
109
113

116
117
118
119
119
127
134
136
137
138
139
140
140
142
143
145
148
149
152
156
157
158



OHepreTUYecKre yPOBHU BOMU3U OJJHON U3 OPITTOBCKUX IIIOCKOCTEH 162

OHepreTUyecKue 30HbI B OTHOMEPHOM CIIyJae 166
KpuBsie 3aBUCUMOCTH DHEPTUH OT BOJIHOBOTO BEKTOPA B TPEXMEPHOM CITydae 166
OHepreTudeckas Imeib 167
3ona bpummoona 168
I'eomerpudeckuit cTpykTypHBIi (pakTop B MOHOATOMHBIX pelrerkax ¢ 6asucom 173
Ponp cnuH-0pOUTANBHOM CBA3YM B TOUKAX C BHICOKOW cUMMeTpuei 175
3agaun 175
JIuteparypa 179
I'maBa 10. MeTox cuiabHOM CBSI3H 180
O6mas popmynupoBka 182
IIpuMmenenue K cydaro s-30HbI, HOPOXKAAECMON OJTHUM aTOMHEIM S-ypPOBHEM 186
O0mue 3aMedaHusd 0 METOAE CHILHOM CBSI3H 188
O®ynknuu Banbe 192
3agaun 193
JIuteparypa 194
I'maBa 11. JIpyrue meToas! pacdera 30HHOH CTPYKTYpPBI 195
OO6mue cBoiicTBa BOTHOBHIX (DYHKIIMH BaJICHTHBIX 30H 197
Meroj saeex 199
Merton npucoenuneHHbIX m1ockux BoiH (I111B) 204
Merton rpunoBckux ¢ynknuii Koppunru, Kona u Pocrokepa (KKP) 207
Meron oproronan3oBaHHEIX 1ockux BonH (OI1B) 209
IlceBmonoTreninan 211
KomM6unupoBaHHBIE METO/IBI 213
3agaan 214
JIuteparypa 215
I'nasa 12. ITomyknaccudeckas MOACIb JUHAMHUKH DJIICKTPOHOB 216
Omnucanne NOIyKIaCCHISCKOW MOJEIH 220
KomMeHTapuu 1 orpanudgeHus 221
CriencTBus NOTYKIACCHYECKUX YPaBHEHUI JIBHKEHUS 224
3agaan 242
JIuteparypa 244
I'nmasa 13. ITomyknaccudeckas TeOpys MPOBOAMMOCTH B METAJLIaX 245
ITpubnmxeHne BpeMeHU penakcalun 246
Brraucnenue HepaBHOBECHOH (YHKITUHM pacTpeieneHus 247
Vpoinenue HepaBHOBECHOH (DYHKITUHU paclpe/IeIeHHs B YaCTHRIX CITyJasx 249
Crarudeckasi dIeKTPOIIPOBOTHOCTD 251
BricokouacToTHas JIEKTPONPOBOIHOCTD 252
TennonpoBoaHOCTH 254
Tepmo-a.1.c. 257
Jpyrue trepmoonexTpudeckue dGeKTrl 259
Ionyknaccudeckast IpOBOAUMOCTE B TOCTOSHHOM MAarHATHOM IIOJIE 260

3agaan 260



JIuteparypa 263

I'naBa 14. Onpenenenue nosepxHoctu Gepmu 264
Oddexr ne 'aaza — Ban Anndena 265
CB0oOOHBIC 2JIEKTPOHBI B TOCTOSHHOM MAarHUTHOM ITOJIe 270
YpoBHU O10XOBCKUX DJICKTPOHOB B IIOCTOSHHOM MarHUTHOM I10JIe 271
IIpoucxoxaenue OCIMILIALINI 273
Brnusaue cnuHa IeKTpOHA Ha OCIIVIUIAIINN 275
Jpyrue MeTos1 nccnetoBanus noBepxHocT Pepmu 275
3agaan 281
Jlurepatypa 282

I'masa 15. 3oHHAd CTPYKTYypa OTJAENBHBIX METAILIOB 283
MoOHOBaJICHTHBIE METAILIBI 283
JIByXBajieHTHBIE METAILIBI 298
TpexBajeHTHBIE METAILIBI 300
YeThIpeXBaJICHTHBIE METAILIBI 304
ITomymeranmnsl 304
IIepexoanbie METAILIBI 306
PenxkosemenbHble METATIEI 308
Cnnagsl 310
3agaan 311
Jlurepatypa 312

I'naBa 16. 3a mpenenamu T-npuOIHKEHUS 313
Mexanu3Mbl paccestHUS STIEKTPOHOB 314
BeposTtHOCTh paccesHus U BpeMsl pellakcaiuy 315
Cxopocth u3MeHeHHs QYHKIIMH pacpeieNICHUs 3a CUeT CTOIKHOBEHUH 316
Haxoxnenue pynkiuu pactpeaenenus. Ypasaenue bonsmana 318
PaccessHue Ha mpumecsax 320
3akon Bunemana — ®panna 322
IIpaBuno Matuccena 323
PaccesHue B M30TPONHBIX MaTepUaiax 324
3agaun 326
JIuteparypa 328

I'naBa 17. 3a nmpenenamu npuOIMKEHNS HE3aBUCUMBIX JJIEKTPOHOB 329
O6wmen. IMpubmmxenne Xaptpu — Doka 331
Teopus Xaprpu — Doxka 1151 CBOOOAHBIX IIEKTPOHOB 333
OxpanupoBka (00mas Teopus) 337
Teopus sxpanuposku Tomaca — Oepmu 340
Teopus sxpanuposku Jlunaxapaa 342
JIuHXapI0BCKOE DKpaHUPOBAHUE, 3aBUCAIICE OT YaCTOTHI 343
ITpubmmxenne Xaprpu — Doka ¢ ydeToM SKpaHUPOBKHU 343
Teopus dhepmu-xuaKocTH 344

Teopus dhepmu-xuaxoctu. Pons npunnumna [laymu npu onekTpoH-dIIEKTpOHHOM 345



paccesHuu BOIM3U SHeprun dGepmu
Teopus pepmu-xuakoctu. KBasuaacTuiisl
Teopus dpepmu-xuaxoctu: f-pynxnus
Teopus dpepMu-KUIKOCTU: OCHOBHOE, UTO CIIEYET 3alIOMHUTH
3agaan
Jlurepatypa
I'nasa 18. IToBepxHOCTHBIE 2DdEKTHI
BnusiHue moBepXHOCTH Ha DHEPTHIO CBA3M dJeKTpoHa. Pabora BEIX01a
KoHnTakTHas pa3HOCTh MOTSHIIUAIOB
H3mepenue paboOTHI BBIX0/Ia ITyTEM U3MEPEHHS KOHTAaKTHON pa3HOCTH
MOTEHIHAJIOB
Jpyrue cnocoOr! n3MepeHus paboThl BEIX0Oa. TepPMOIIEKTPOHHAS SMUCCHUS
H3mepennsie paboThI BEIX0/1a IS pAa METAIIOB
Jludpaknus MeICHHBIX DJIEKTPOHOB
HonnsbIif MEKpOCKOT
ONEeKTPOHHBIE TOBEPXHOCTHHIE YPOBHU
3agaan
Jlurepatypa
IIpunoxenus
A. Baxwneitmue qrcieHHBIe COOTHOIMEHUS TEOPUH CBOOOHBIX DJIEKTPOHOB B
MeTajie
Wneansusiit pepmu-ras
Bpewms penakcanuu u amuHa cBoOoHOTO Mpobera
IuxnoTpoHHas JacToTa
IIna3menHas 9acToTa
Jlurepatypa
Bb. XuMuueckuii moTeHITHAT
Jlurepatypa
B. 3omMepdens1oBCKIe HHTETPAITBI
Jlurepatypa
I'. Paznoxenue nepuoguaeckux (pyHKITHUIL 110 MJIOCKUM BOJIHAM B CIIydae
HECKOJNBKUX U3MEpPEeHUH
J. Cxopocts u 5 dexTrBHAS Macca OIIOXOBCKHUX JJICKTPOHOB
E. Hexotopsie ToxkAeCTBa, CBA3aHHBIE C Qypbe-aHATN30M NEPUOIUIECKUX CUCTEM
K. Bapuanvonnsnii npuHun ais ypasaeHus [llpequnrepa
3. T'amuneroHoBa GPOpMYITHPOBKA NOTYKIACCUIESCKUX YPABHCHHH JIBHKSHUS U
TeopeMa JInyBuis
Jlurepatypa
. Teopema I'puna a1 nepuogudeckux GyHKIui
K. YcnoBus oTCyTCTBUS MEXK30HHBIX IEPEXOJIOB B OJHOPOIHOM DJIEKTPUIECKOM
WJIM MarHUTHOM TOJISX
JI. OnTrueckue CBOMCTBA TBEPBIX Tel
IIpeanonoxenue 0 TOKATEHOCTH
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IIpennonoxenue 06 U30TPOITUU 390

VenosHEIi XxapakTep pasauaus Mexay €0 (©) u 6 (o) 380
Koadduiment orpaxenus 392
Ompenenenne € (©) M0 U3MEPEHUIM K0 (PUITHESHTA OTPAKESHUS 392
CooTtHomeHue MeXIy € U K0d(QPUITHEHTOM MEK30HHOTO NOTTIONICHUS B 393
MeTajie
JIuteparypa 393
Tom 2
I'masa 19. Knaccudukaius TBepAbIX TEl 5
Knaccudukarms TudneKTpUKOB 7
Honnsle xpucTaIIsI 11
[Ilenouno-ramouHbIe coeUHEHNs (MOHHBIE KPUCTAIIIBI XMMUIECKUX 12
coenuHaeHui Tuna AIBVII)
Kpucranns! coeunenunii Tuna AIIIBV (mpoMexyTOYHBIE MEXTy HOHHBIMU U 19
KOBAJICHTHHIMH)
KoBanenTHBIE KpUCTAIIIBI 21
MonekynsapHbIe KpUCTAIIBI 21
Merannst 22
Kpucrannsl ¢ BogopogHOH CBA3BIO 23
3agaun 24
JIuteparypa 25
I'maBa 20. Kore3snoHnHas sHeprus 26
MonekynsapHbie Kpuctaniasl. UHEepTHBIE Ta3bl 28
Honnsle xpucTaIIsI 33
Kore3us B KOBaJIEeHTHBIX KPUCTAINIAX U METaJIax 39
3agaun 42
Jlurepatypa 44
I'masa 21. HegocTaTku MOJIEN CTaTHYECKOM PEIIETKA 45
PaBHOBeCHBIE CBOWCTBA 46
Kunernueckue cBoiicTBa 47
BzaumonelicTBre ¢ H3nydeHUEM 48
I'masa 22. Knaccudeckas Teopusi TapMOHHUYECKOTO KPUCTaIa 50
I'apmoHudeckoe npubmKeHNe 52
Anunabatudeckoe NpubIMKEeHUE 53
VY iensHas TEIIOEMKOCTD KIIACCUIECKOT0 Kpuctamia. 3akoH rononra u Iltu 54
HopmansHbie MOIBI OJJHOMEPHOM MOHOATOMHOM pemeTKu bpasa 58
HopMmanbHbIe MOJIBI OTHOMEPHO# pemeTky ¢ 6a3ucoM 62
HopmanbsHble MOIBI MOHOATOMHO# TpeXMepHOU pemeTky bpasa 66
HopMmanbHbie MOJIBI TpeXMEpHOH penieTky ¢ 6a3ucom 70
Cas3b € TEOpHEH yIpyrocTu 71
3agaun 76

JIuteparypa 78



I'maBa 23. KBaHTOBas TEOpHs rapMOHUYECKOTO KPUCTAIINIA 79

Hopmanbabie MO 1 OHOHBI 80
O6mniee BeIpaXeHHE IS TEIIOEMKOCTH PEIICTKH 81
TenmmoeMKOoCTs IpH BBEICOKHX TEMIIEpaTypax 82
TenmoeMKOoCTs IpU HU3KUX TeMIEepaTypax 83
TenmoeMkoCTh IpU MPOMEXYTOUHBIX TeMnepaTtypax. Mojenu Jlebas u 85
Oitnmrreitna
CpaBHeHUE peneToYHON U DIIEKTPOHHOH YACTBHBIX TEINIOEMKOCTEH 91
IInoTHOCTE HOpMANBHBIX MOJI (TIJIOTHOCTH GOHOHHBIX YPOBHEH) 92
AHaznorus ¢ Teopuel U3IydeHUs YepHOTO Tena 94
3agaan 95
Jlurepatypa 96
I'naBa 24. DxcrniepuMeHTAILHBIC METO/IBI OTIPe/IeICHHS (POHOHHOTO CIIEKTPa 97
PaccesHue HEHTPOHOB KPHUCTAIIIOM 98
PaccestHue DIeKTPOMAarHUTHOTO U3ITYICHHS KPUCTAIIOM 107
BonnoBas xapTiHa B3aMMOIEHCTBHS U3ITyICHUS € KOJEOaHUAMH PEIIETKH 111
3agaan 113
Jlurepatypa 114
I'maBa 25. Aarapmonudeckue 3(¢exTsl B KpUcTalIax 115
OO61ue JyepThl aHTaApMOHUYIECKUX TEOPUH 116
YpaBHEHHE COCTOSHUA U TEIUIOBOE PACIIMPEHUE KPUCTAILIA 117
TemnoBoe pacimpenue. [lapamerp I'pronaiizena 120
TemnoBoe pacmmpeHne METALIOB 122
TennonpoBoaHOCTE pemetku. OOt moaxoa 123
TermnonpoBOAHOCTE PEHIECTKU. DIIEMEHTAapHAs KHHETUICCKAs TSOPUS 127
Bropoii 3Byk 133
3agaan 136
Jlurepatypa 137
I'naBa 26. ®oHOHBI B MeTAIIIaxX 138
OneMeHTapHas TEOpPUS 3aKOHA AUCTIepcHH GOHOHOB 138
Ocobennoctu Kona 141
JlusnexTpudeckas MpOHUIIAEMOCTh METalia 141
OddexTUBHOE dIEKTPOH-DIIEKTPOHHOE B3aUMO/ICHCTBHE 144
DOHOHHBIN BKJIA]l B 3aKOH JAUCTIEPCHH DIEKTPOHOB 145
OnexTpoH-(HOHOHHOE B3aUMO/IeHCTBUE 147
3aBucIee OT TEMIIEPATYPhI DIIEKTPOCONPOTUBIICHAE METAILIOB 149
Moauduxanus 3akona T2 npu yuere mporeccos nepebpoca 152
Veneuenue poHOHOB 153
3agaan 154
Jlurepatypa 156
I'maBa 27. JIuanexTpudeckue CBONCTBA U30IATOPOB 157

OIEeKTPOCTaTUKA TUDTICKTPUKOB 157



Teopus noxansHOTO MONA

Teopus noasipuzyeMocTu

KoBaneHTHBIE TUIIEKTPUKU

IInposnexTpuaecTBo

CerHeTo21eKTpUKHU

3agaan

Jlurepatypa

I'nasa 28. OgHOpOAHBIC TOIYIPOBOHUKHI
IIpuMeps! NOTYIPOBOAHUKOB
Tunu4nable NpUMepsI 30HHOHU CTPYKTYPHI TOTYyIIPOBOTHUKOB
[IuxnoTpoHHEII pe3oHaHC
Hucnao HOCUTENEH TOKAa IPH TEPMOANHAMUICCKOM PaBHOBECUHU
IIpumecHsble ypOBHH
HaceneHHOCTh IPUMECHBIX YPOBHEH IIPU TEPMOJUHAMUIECKOM PaBHOBECHHU
PaBHOBeCHas KOHIIEHTpAIlU HOCUTENEH B IPUMECHOM HOIYTIPOBOHUKE
IIpoBoaMMOCTE 32 CUET MPUMECHOH 30HBI
Teopus sBICHMI IEpeHOCA B HEBBIPOXKACHHBIX ITOIYIPOBOTHUKAX
3agaan
Jlurepatypa

I'masa 29. HeomHOpOoAHBIE NOTYIPOBOAHUKH
ITonyknaccugeckas MoJienb
PaBHOBECHEIN p — n-nepexon
OneMeHTapHOe PacCMOTPEHUE BRIIPSIMIISAIONIETO ASHCTBUS p — n-Iiepexoja
OcHoBHEBIE pU3HIECKHE YePTH HEPAaBHOBECHOT'O CITyJast
Bonee neranpHas Teopus HepaBHOBECHOTO p — N-Tiepexoa
3agaan
Jlurepatypa

I'naBa 30. JIedexTr! B kpucramiax
Toueunsie nedextsl. OCHOBHBIE TEPMOJUHAMUIESCKHE XaPaKTEPUCTUKH
JledexTrl 1 TepMOTMHAMHYECKOE PaBHOBECHE
Toueunsle 1eeKTH U DIEKTPOIPOBOAHOCTh HOMHBIX KPUCTAIIIOB
IleHTpHI OKpacKu
Ionsipons!
OKCHUTOHBI
Jluneiinsie 1edexTH (AMCIOKAIIUN)
IIpoYHOCTH KpHCTANIIOB
Jedopmarimonnoe yrmpouHeHue
Jlucnoxanuu u pocT KpUCTAIIIIOB
Yol
Ha6nronenue aucnokaruii U 1pyrux JepexkToB
JledekThl ynakoBKH Kak IpUMep IByMEPHBIX Je(eKkToB
MarnoyrioBsle rpaHUIIbl 3¢peH
3agaan
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Jlurepatypa
I'maBa 31. /lnamMmaraeTusm u napaMarHeTusm
HamaraudeHHOCTS M BOCIPUUMYHUBOCTD
Pacuer aromHBIX BocipuuMauBocteit, O6mas GpopMyIupoBka
BocnpuuMunMBOCTh AUDIEKTPUKOB C HOTHOCTHIO 3aTIOJTHEHHBIMUA aTOMHBIMHU
obonoukamu. JlapMOpPOBCKMIt THaMarHeTu3m
OcCHOBHOE COCTOSIHAE MOHOB € YaCTHYHO 3all0IHEHHBIMU 000JI0UYKaMHU.
IIpaBuna Xynna
BocnpuuMarMBOCTh JUDIEKTPUKOB, COEPIKAIIUX HOHBI C YACTUTHO
3anoaHeHHOU obonoukoii. [TapamarneTusm
TepMouHaMuUIeCcKHe CBOMCTBA MapaMarHUTHBIX TUIJIEKTPHKOB.
Anmnabatuyeckoe pa3sMarHUIMBaHUE
BocnpunmuarBocts Metamios. Ilapamaraerusm [laynu
JlnamMaraeTusMm >II€KTPOHOB POBOIUMOCTH
Hsmepenne napamarauTHO¥M BocipuuMunBocTy Ilaynu meronom siaepHOTO
MarHuTHOI'O pe30HaHca
JlnamMaraeTusM >IIEKTPOHOB B JIETHPOBAHHBIX MOIYIPOBOHUKAX
3agaan
Jlurepatypa
I'maBa 32. BzauMoaeicTBHE JIEKTPOHOB B MArHUTHAS CTPYKTypa
OneHka SHEPTUY MArHUTHOTO JUIIOJIBHOTO B3aUMOICHCTBUS
MarauTtHble CBOMCTBA ABYXJIEKTPOHHON CHCTeMBl. CHHTTIETHBIE ¥ TPUILJICTHHIE
COCTOSIHUS
Brraucnenue pacienyieHus Mex Iy CUHIJIETHBIM U TPUILIETHBIM COCTOSTHHUAMHY.
HecocToarensHoCTh MPUOIMKEHNUS HE3aBUCHUMBIX JIIEKTPOHOB
CnuHoBEIH TaMUTETOHUAH U MOJIEIh [ eiizenbepra
IIpsamoit o6MeH, cBepxoOMeH, KOCBEHHBIH 0OMEH U 0OMEH MEXTY
JIETIOKAIM30BaHHBIMH DJICKTPOHAMHU
MarautHoe B3aUMO/ICHCTBHE B T'a3e CBOOOIHBIX JJICKTPOHOB
Monens Xab6apna
Jlokanu3oBaHHBIE MOMEHTHI B CITIaBax
MuHBNMyM 571eKTpOCOTIPOTUBICHUS U Teopus KoHo
3agaan
Jlurepatypa
I'maBa 33. MarauTtHOE ynops104cHHE
Tunsl MarHUTHBIX CTPYKTYP
HabmoieHrie MarHUTHBIX CTPYKTYP
TepMouHamMudeckue cBOMCTBA BOIM3U TOUKH BOSHUKHOBEHHS MAarHUTHOT'O
nopsjka
CroiicTBa mpu HyneBoit Temneparype. OCHOBHOE COCTOSIHHE
reiseH0eproBckoro gpeppoMarHeTHkKa
CroiicTBa mpu HyneBoit Temneparype. OCHOBHOE COCTOSIHHE
reiseH0eproBckoro antudeppoMarHeTuka
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IToBenenue reiizen6eproBeckoro gpeppoMarHeTika pu HU3KUX Temmeparypax. 318
CnuHOBEIE BOTHBI

BricokoTeMnepaTrypHas BOCOPUUMYHBOCTD 323
PaccmoTpenue noBeieHus CUCTEMBI BOIH3M KPUTUIECKOM TOUKH 326
Teopus MonexyaspHOTO Mo 329
CrnencTBus TUMIOIBHOIO B3aUMOJIEiicTBUA B (heppoMarneTukax. JloMeHbI 333
CrieacTBus IUMONBHOTO B3auMOJIeicTBIs. PasMaruuuuBaromue GaxkTophbl 337
3agaun 337
JIuteparypa 338
I'maBa 34. CBepxXnpoBOUMOCTD 340
Kpurtnueckas Temnepatypa 342
He3saryxaromue Toxu 344
TepmonnekTpudeckue cBOWCTBa 344
Maruurnasle cBokcTBa. UeansHblil TMaMaroeTH3M 345
Marnutssle cBoiicTBa. Kputnueckoe nomne 346
TennoemkocTs 348
JIpyrve nposBieHus CyImecTBOBAaHUS JHEPTeTUUIECKOM MENH 349
VYpasnenue Jlon1oHOB 351
Mukpockonuueckas Teopusa. KauecTBeHHBIE YepTHI 353
KonudecTBeHHBIE pe3yIbTaThl JIEMEHTapHOH MUKPOCKOIIUIECKOM TEOpUH 357
Muxkpockonudeckas Teopus u dbdext MelicHepa 361
Teopus I'uaz6ypra — Jlannmay 362
KBanToBanue nmoroka 363
MukpockonuJyeckas TeOpus U He3aTyXaromue TOKU 364
CeepxmpoBosmiee TyaHenupoBanue. dddextrl Jxozedcona 365
3agaun 368
JIuteparypa 369
IIpunoxenus 371
M. KBaHTOBas TEOpHS TAPMOHUYECKOTO KPHACTAIIA 371
JIuteparypa 374
H. Coxpanenue kBa3uuMITyIbCa 375
BriBox 3akoHa coxpaHeHus 376
IIpumenenus 378
JIuteparypa 380
O. Teopus paccessHAS HEUTPOHOB B KPUCTAILIIC 381
PaccMoTpeHue paccessHUS peHTTCHOBCKUX JTydeH 385
JIuteparypa 386
I1. AarapmMoHuveckue 4ieHs! 1 n-QpOHOHHBIE IPOLIECCH 387
P. Beraucnenue g-axropa Jlanae 388
Baxuneiimue TabIHIBI 389

IIpenmetHBI yKa3zaTenb 392



IPEJIMETHBIA YKA3ATEJIb
Pumckumu 1mudpamu o603HaueH HOMEpP TOMa, apaOCKUMKM — HOMEP CTPaHMIIBL,
OykBa (C) psioM C HOMEPOM CTPaHMIIBI O3HAYACT, UTO COOTBETCTBYIOMIMA TEPMUH
IPUBEJICH B CHOCKE.

Amabatuyeckoe NpubImKeHue
ananmutrdeckoe obocHoBanue I1 155 (c)
B Metayax II 139
Amabaruueckoe pasmarauauBanue I 275—277
Axyctuaeckue Moas! II 64—66
u ontudeckue Mojwl I1 64, 65
u nnonuatoMHusle 6a3uckl Il 66, Cu. maxace Konebanus pemerku; GoHOHBI
Axrnenrropasie mpumecu I 199. Cu. maxace p — n-nepexox; [lonynpoBoaHuky;
IIpumecH B MOTYIpOBOTHUKAX
AwmopdHnsie TBepable Tena I 74
aHoMaisHbIe TeruioBkie cBodicTra I 133 (¢)
mudpakius peHTreHoBckux ydeit [ 104 (c)
Anrapmonmndeckue wiens! II 50, 115—137
u BTopoii 3Byk II 133—135
u MaTkue moxel IT 181
u napamerp I'pronaiizena II 136
U npoiiecchl nepedpoca I 129—132
u paccesnue ¢ononos Il 124—126
U pe30HaHCHAas JIMHU, COOTBETCTBYIONIAs
octatouHbM ydam II 176
U coXpaHeHue kBasuumiyisca II 126
u Temosoe pacmupenue 11 117—120, 122, 123
U TEIJIOEMKOCTh IIPH BRICOKMX Temreparypax II, 57, 82, 83
U TemonposoaHocTs 11 123—133
U TepMoiMHaMudeckue csorctra II 117—120
u ynpyrue nocrossHasie I1 116
U n-poHoHHKIE mporiecch I1 387
U mupuHa ogHoGoHOHHBIX MakcuMyMoB II 104—106
KyOudeckue WwieHsl U 3akoHbI coxpanenus I1 117, 136, 137
— — ¥ HecTabWIBHOCTh, 00ycnoBnennas umy, I, 117, 136
— — W TIepexo/ibl, poucxosanue Onaroxaps um, I1 125, 126
Annon II 12
AnoManbHbIl ckuH-3¢dexT [ 278
AHtunon nenrpa okpacku Il 242
AntucesssiBaromue cocrosaus I 293 (c)
AHtHcToKCcoBa koMmmnonenTa II 209
AnTudeppomarnserusm II 286, 309—311



BocnpuumumnBocTs I1, 315, 332 (c)
B Mojteru [eitzenGepra 11317, 318
B Mojtern Xab6apaa II 300
onHoMmepHas 1enouka (pemenue bere) 11318
cBoOOAHEBIX d1ekTpoHOB I 299 (¢)
teopus Monexysaproro nons II 332 (¢), 338
sHeprus ocHoBHOrO coctostHus [1317, 337
Armmpoxcumantsl [Taze 11 326 (c)
Aromasle ockoctu [ 99—103
uHjexkcsl Mumnepa [ 101—103
cemeiictea [ 100
cornamenue 06 oboznavenmax [ 102, 103
COOTBETCTBUE C BekTOpamMu oOparHoit pemetku [ 99—101
Aromuniii ramunsToHuaH [ 182, 185 (¢)
AtomHBIH hopMm-daxkTop [ 116
Bazuc II 87
Bazonenrpuporannas pombuueckas pemerka bpasos 11 125
Becmeneras ceepxnposoaumocts I 341 (c)
Brnaropomusie Meramns [ 287—292
JBIpoYHbIe OpOuTH B HUX [ 291
30HHAs CTPYKTypa U noBepXHOCTh Depmu I 53
ko3¢ dunuent Xomna [ 30
Marserocomnportusienue [ 71, 292
MOJTyJTb BCECTOPOHHETO CXKATUS
ontuyeckue ceoiicrea I 297, 298
noctosiHHas penetku I 82
TEII0EMKOCTS | 62
Bmmxaiinmii cocen I 83
brnoxosckas crenka Il 334—336
BnoxoBckue GyHKIIMHU S- U P-TUNA B IPUOIMIKEHUH TOYTH CBOOOTHBIX DJIEKTPOHOB |
165, 166
broxoBckue 3neKTPOHBI
B ofHOMepHOM ciyqae [ 152—156
BOIIHOBO# BekTop I 143—147
B ITIOCTOSIHHOM JJeKTpudeckoMm none [ 227
qaunamuka [ 216—244
nbipku [ 228—232
¥ cBoOOIHEIE d1eKTPOHEI [ 216
Ha noBepxHocTax [ 366—370
op6utsl B MarHuTHOM nodne [ 232—237
— — — — kBanToBanue [ 271—273
— — ——mnepuoxa [ 236
OTCYTCTBHE CTOJIKHOBEHHH €O cTaTHIecKoi pemerkoii [ 218, I1 47



IUIOTHOCTH ypoBHEil I 149—152
ckopocts [ 147, 379, 380
teopeMa 00 > dexTuBHoit macce 1379, 380
s-tuna u p-tumna I 165
sddexTuBHas Macca (nuHamudeckas) [ 231, 232
Cm. maxkoice 3anpeinenHas 30Ha; 30HHas CTPYKTypa; MeTos CUIbHOU CBA3H;
IInotHoCTh ypoBHEe#; IloBepxHocTs @epmu;
TMomyxnaccuueckas Mojensb; [Ipubnrmxenue mouTu CBOOOIHBIX DJIEKTPOHOB;
Oddexturnas macca bosze-ras, uneansusrii I1 81
Boze — Oitnmreitna konpencamnus [ 51 (c)
Bopna — Kapmana rpanudanoe ycnosue. Cu. I'panudHbIe yCI10BHS
Boposckwuit paguyc [ 79
JUIsl IPUMECHOTO YpOBHS B monrynpoBoauuke II 201
TOYHOE YuClIeHHoe 3HadeHue [ 371
Bpunmosnosckoe paccesaue 1149, 108—111
kaccudeckas kapruna II 108—111
CTOKCOBBI M aHTHCTOKCOBBI KOMIIOHEHTHI 11 109
Bpoarrosckue makcumyms! (muku) I 105
u MarautHbIe tuku 11 312, 313
u daxtop Jlebas — Bannepa II 385, 386
ipu 6echononnom paccesaun 11 100
Bpoarrosckue nnockoctu [ 107, 108
U TIOYTH CBOOOIHEIC 1eKTpoHE! [ 162—166
Bpoarrosckoe otpaxxenue [ 108, 109
— — nopsok I 106
Baxancum 11 233, 234. Cm. maxoice JledexTsl B KpucTamiax
Banentnsie 30n51 I 155
B Metaiiax [ 197
BonHOBEIE pyHkmu [ 197—199
— — CpaBHEHHME C BOJTHOBBIMHU (YHKITUSIMHU
HoHHOTO ocToBa I 198
B nonynpoBojguukax Il 185
BanenTasie anexktpons I 18
U GpyHaMeHTaIbHBIE TPYAHOCTH B MOJIENTH CBOOOHBIX d51eKTpoHOB [ 72
paspemeHue TpyaHocten [ 226
BannepBaanbcoBckue cuibl cx. OIyKTyallMOHHO-AUIIONBHBIC CHITBI
Bapuarmonsslii npuHnun A ypasHeHus bonenmana I 327, 328
— — juia ypasHeHus llIpenunrepa ¢ nepuoandueckum noreHnuanoMm I 383; 384
Bzaumogeiicteue cu. JlambHOACHCTBYOIIEE B3aUMOICHCTBHE; JIUTOIRHOE MarHUTHOE
B3auMmoJieiicTBue; Mon-nonHoe B3anMoeicTeue; MaroiuTHOE B3aUMOJIEHCTBHE
OnexkTpOH-UOHHOE B3aUMO/IeHCTBUE; DIEKTPOH-(POHOHHOE B3aUMO/ICHCTRUE;
ONEeKTPOH-IIIEKTPOHHOE B3aUMOJICHCTBIE
Bexrop broprepca I 250—252



BexTopHBIi IOTEeHIIMAT B NOIYKIACCUYECKUX ypaBHEHUIX JBrkeHus [ 385
— — ¥ Mar"eTusm daexTpoHoB I 261
Bepxnee kputuueckoe none I 346
Burneposckwuii kpuctamn II 299
Bunrosas mucnokarus I 249, 250. Cu. maxorce {ucnoxarmuu Buntosas ocs I 121 (c),
134
Buxpessie nuanm B cBepxnpoBoaHukax Il 347, 348
¥ kBaHT MarautHoro noroka Il 348 (c)
u Teopus 'unzbypra — Jlangay I 363 (c)
Bonnosoii Bextop @epmu I 49, 51
BEIp@XCHHBIN depes 1s [ 49
U DJIEKTPOHHAS IUIOTHOCTh B IPUOIMIKEHUH CBOOOHBIX dJIeKTpoHOB [ 49
COOTHOIIIEHHUE ¢ JieGaeBCKUM BOTHOBBIM BekTopoM II 86 (c)
Bonnossle BekTOpEI, X IOTHOCTH [ 48, 143
Bonnossle makets! pononnsie I 124
— — snekTponHsie [ 219, 220
Boanosele pyHKIIMM DISKTPOHOB B aTOMe U MexaToMHoe paccrosaue [ 181, 116
Bomusl cnuHOBOM miotHOCTH 11 299
BocnpunmuanBocts marautHas 11 260
antudeppomarsetuxos Il 315
atomHas II 261—265, 268—270
aTOMOB MHEpTHHIX ra3os I 264
B NpUOIMXEeHUU MoseKynsapHoro nois (3akoH Kiopu — Beiicca) IT 332
BBICOKOTeMIepaTypHas (B Mojenu I'elizendepra) I 323—326
— ¥ BBIYUCIICHUE KpUTHIECKOU TeMriepaTypsl II 326
quamarautHas Jlagmay I 280, 282
quamarautHas Jlapmopa II 263—265
Jlamxkesena I 264 (c)
HMOHOB B MIETOYHO-TAJIONIHLIX coeaunenuax I 264
HMOHOB C YaCTUYHO 3aloHeHHBIMU obonoukamu II 268—270
morsipHas 11 264
ocobennocts npu T 11315
napamarautHas [laynu cu. Ilapamaraetuszm
Bpewms Mexy cTOnkHOBEHUAMHU cm. BpeMs penakcanyu
Bpems pexombunanuu 11 223
Bpewms penakcanun [ 21
BEIPOXXEHHOE Uepe3 yAenbHoe compoTuBienue [ 23
JUISL ©30TPOIHOTO YIPYTOTr'0 paccessHUs dICKTPOHOB Ha npumecsx [ 326
Juis ouonos II 126—131
— — B Iporieccax nepedpoca 1 HopManbHEIX nporeccax II 135
JUIst onekTpoH-poHoHHoTo paccesaus I1 151
JUISL DIIEKTPOH-DJIEKTPOHHOTO paccesaud [ 346—348
3aBucsmee ot koopauHat [ 250 (c)



— — — B nnonynposojuukax 11 221, 223
U BEpOATHOCTH cTOoNKHOBeHMA [ 316
u pacnpenencHue [lyaccona I 40, 41
Bponckuan I 154
Bropoti 3Byk II 133—135
Brmpamnsromee aeiicteue p — n-nepexoaa I 217—220, 225—230
Bripoxnennsie nonynposoaauki Il 195; cm. maxorce IlomynpoBogauku
I'a3 xnaccuueckuit
pactnipocTpaneHue 3Byka B HeM 11 134, 135
cpaBHeHHe ¢ razoM (ononos II 128 (c), 131 (c), 134
— — JJIeKTPOHAMH B HEBBIPOXKACHHBIX nonynpoBoaHukax II 207, 208
I'a3 snexrponoB cm. IIpubnmxenue cBOOOIHBIX IIEKTPOHOB; DIEKTPOHHEIH ra3
T'ansBanomarautaeie 3pdexTr cu. Marnero-conporusnenue; dddext Xomna
T"apmonuyeckuii ociusatop (kBanTossli) II 371
T'apmonuyeckoe mpubmmkenue I 52, 53, 115
JUHAMHUYIECKUHA CTPYKTYpHBIH (akTop B oToM npubnmxenuu I 383—385
ero mepocrarounocth 11 115, 116
U OeckoHeUHas TeronpoBoAHocTs 11 124
¥ 3aBUCHMOCTb YacTOT HOPMAJIBHBIX Kojebanmii ot o6sema I1 118, 119
ucnonb3yemoe s onucanus konedanuit pemerku II 50—78
u Teopus TemnoeMkoctu I 79—96
kBaHToBas Teopus Il 371—374
OTJIMYME OT MPEATONI0KEHNUA 0 MaIol ammuutyje konebanwuit I 115
(dopMma B cirydae mapHoro notennuana Il 53
sHeprerudeckue ypoBHu N-uonHoro kpucraiia II 80.
Cm. maxoice Aarapmonudeckue wieHsl; Konebanus pemerku; ®oHOHEBI
I'excaronanbHas kpuctammmdeckas cucrema I 126, 127
I'excaronanbHas MmI0THOYIIakoBaHHas cTpykTypa I 86—91
U TpaHelleHTpUpOBaHHas KyOudeckas pemerka bpaso I 90
U rioTHas ynakoBka cep [ 90
¥ 04T cBOOOHBIC nekTponsl I 173—175, 299, 300
otuomenue c¢/a I 89, 90
cnuH-opOUTaNbHOE B3auMoelicTeue B Heit [ 175, 299
cTpykTypHbIi daktop [ 117, 118
DJIEMEHTHI € 3TOH CTpyKTypo#i I 89.
Cm. maxoice Ilpoctas I'excaronanbHas pemerka bpasa
T'enuii TBepabIit naBnenue kpuctamtusanuu (mpu 7' = 0) 11 28 (¢)
U rapmoHHnueckoe npudmmxenue I 53
U TIpEeANoNIoKeHue 0 Majoi amrmryae konebanwuii I 115, 117
U paccesnue HelrpoHos (B He?) I1 97
U Teopus KBaHTOBBIX kpuctamioB II 51 (c)
T'enuxonsi [ 41, 42
I'enepamus nocurenent Toka Il 223. Cu. maxoice IlonynpoBoaHUKH



I'eomerpuueckuit crpykTypHbIi paxtop cm. CTpyKTypHEI# (akTop
T'ubpuamnzamnus I 185
I'ucrepesuc (Marautaef) 11 335
I'ny6una nponuknoBenus I 353. Cm. maxoice CBepXIpOBOIUMOCTD; Y paBHEHHE
Jloumonos «I oixbeie» wonsl I 142
I'panenenTpupoBannas Kybudeckas pemerka bpaso I 81, 82
30HbI bpummosna Beimie niepsoi [ 169
P-30HBI B MeTOjIe CHIIbHOM cBs3u I 193
S-30HEI B MeTOJI€ CHIILHOM cBsa3u I 186—188
Y TeKCaroHaJlbHas IJIOTHOYMaKoBaHHas cTpykrypa [ 90, 91
¥ TioTHas ynakoBka chep [ 91
KoopauHaioHHoe uucio I 83
OCHOBHEIE BeKTOpHI [ 81
OCHOBHEIE BEKTOPHI 00paTHO# pemerku I 97, 98
niepBas 30Ha bpumoona I 99
— — — 0003Ha4eHus TOUeK BEICOKOI cummerpuu [ 188
nmoBepxHocTh Depmu B MpuOIMKeHH CBOOOAHBIX dnekTponHoB I 171, 172
pentetka, oOpatHas k Heit [ 97
pemerounsie cymmsl 11 30, 31
CBA3b C IEHTPUPOBAHHOM TeTparoHaasHOU pemerkon I 124
YIaKOBOYHBIM MHOXHUTENS | 94
YPOBHH CBOOOJTHBIX DJIEKTPOHOB B Hell I 167
ycloBHas s4ueiika I 85
JIEMEHTHI € 3TOU pemeTkoit [ 82
sraelika Buraepa — 3eiitna I 86
I'panenenTpupoBannas pombuueckas pemerka I 125
I'panuna 3epen II 253
I'panuna xpydenus II 255
I'panvunsie ycnosus I 46
Bopna — Kapmana (nepuogudeckue) st OJ10XOBCKUX d1eKTpoHOB [ 142
— — B MeTojte cunibHOH cBa3u [ 183 (¢)
— — JuIs THHeHHo# nenouxu I1 59
— — Juis CBOOOTHBIX dIIeKTPOHOB I 46
— — s ciuHOoBEIX BorH 11 319 (c)
JUIs Ta3a CBOOOHEBIX DJIEKTPOHOB I 46
Ha noBepxHocTAX [ 368
I'pynna em. IIpocTpancTBeHHBIE Ipynnbl; To49edHbIe TPyNINBI
JaneHopeiicTByromee B3aumoeiicteue u koiedanus pemrerku I 68 (¢), 76
— — — B HOoHHBIX Kkpuctamax II 170—173
— — — B Metamax I 139
U pabora Bexoja [ 354
U pemerounsle cymmsl 11 34—37.
Cm. maxoce KymoHOBCKHI TOTEHIIHAT



JBoitnukosanue II 250 (c), 254
JIBoiiHoi1 croit Ha moBepxHOcTH I 357, 358
JIBosixonpenommsronme kpuctamisl [ 390
JIByxBanentHsle Merawmisl [ 298—300
JByxokunkoctHas mojens I 351
JlebaeBckas remnepatypa (Qp)
JUISl HEKOTOpBIX dneMeHToB II 88
3aBUCHUMOCTH OT Temmeparypsl I 87, 88
MIEIOYHO-TATOUHBIX KpucTayyioB I 87
JlebaeBckas gacToTa Wy, I1 86

— — cpasHeHue ¢ sHeprueit Gepmu II 155
JeGaeBckmit BomHOBO# Bektop (ko) II 85, 86
— — — cooTHoIIeHue ¢ pepMueBcKkUM BOTHOBEIM BekTopoM II 86 (¢)
Je-bpoiina qnuna Bonss! 1 47
— — — YHCIICHHAs CBA3b C DHEpruei snekTpoHos [ 365
JensTa-cumBon Kponekepa [ 96
Jedexrs! B kpuctramax I 233—258
rpaHuibl 3epex, II 255
asymepnslie I 233, 254, 255
Jedexth ynakosku I 254
qucaokarum I1 247—255
U IPOBOIMMOCTH HOHHBIX Kpuctaiios II 238, 239
u npornecc Hamarauausanus II 335
U 11eHTphI okpacku II 239—243
Kak paccenBaromue 1eHTpsl [ 218, 314
MarautHele npumecH 11 302—304
omxur II 238
cmemannble, @penkend u lllorrku I 256
TEepPMOJMHAMHKA TUHEWHBIX U JByMepHBIX Aedekros II 237, 238
TEepMOAUHAMUKA TOUeqHBIX AedexToB (Ppenkens, lllortku unu cmemannsix) I
234—238, 256
TOYCUHBIE, TUHEHHbIE U AByMepHsbIe I 233
®penkens 11 237
IlorTku I 234
Cm. maxorce Jlucnoxanuu; Ilentprl oxpacku Jledhopmanuonnoe ynpounenue I1
253
Jedopmarmonnsiii apoiinuxk I 254
JIxoyneso terio [ 41, 254 (c)
Jlnamarnetusm
aToMHBIH (J1TapMopoBckwmif) I1 263—268
— B MOHHBIX Kpuctamax Il 264
— B TBEpABIX MHEePTHBIX rasax Il 264



— CpaBHEHHUE C MarHETU3MOM JJICKTPOHOB ITPOBOAUMOCTH B Metainiax I 284
— — ¢ IapaMarHeTU3MOoM, ONKChIBaeMbIM 3aKoHoM Kropu I1 284
B JICTUPOBAaHHBIX MonynpoBoaHuKax Il 282
uaeanbHbli (3ddext Meticaepa) 11 342, 345, 353
Jlangay I1 280
Cm. maxorce Bocnpuumuauocts; OddexT ae ['aaza — Ban Anbdena
Junamuka pemerku cu. Konebanus pemnrerku
Jlunamuaeckas matpua II 67
JUISL KpUCTAIIA ¢ T. II. K. pemerkoit II 77—78
cummerpus 11 66, 67
Jlunamudeckuii crpykTypHslit paxtop I 383
— — — B rapMoHu4eckoM npudmmkenuu II 383—335
JlunoneHOE MarauTHOE B3auMoieiicTBue II 288
U o6MeHHoe (KynoHOBcKoe) B3aumoselictaue I 287, 288, 295
u ob6pa3osanue qomeHos Il 333—336
pasMaranauBaromuii gaxrop I1 337
Junoneuenii MoMeHnT (dnekrpudeckuit) cm. [IMpodIekTpudecKie KpUCTAILTBI,
ITonsanusyemocTh; CerHeTodIeKTPHIECTBO
Jucnoxamuu II 233, 247—255
Bextop broprepca II 250—252
BuHTOBEIE II 249, 250
B 00mem ciyqae I 250—252
u rpanuisl 3epe II 255
u aeovnukoBanue II 254
u nedextsl ynakoBku 11 254, 255
u nedopmanonHoe ynpounenue I1 253
U IPOYHOCTH Kpuctamwios II 252, 253
u poct kpucramos Il 253, 254
u ckomexenue 11 249, 250
kpaessie I 249
"HaOmonenue 11 254
mw1oTHOCTH 11 249
ynpyras saeprus II 258.
Cm. maxoice JleexThl B KpUCTaIax.
Jucnepcuonnas xpusas 11 61
JUIA THHEHHOM nenouku ¢ 6asucoM II 63—65
JUIS MOHOQTOMHOM JIMHEHHOW [IEMOYKH CO B3aUMOJICUCTBHEM MEXKTY
ommxaimumu cocemamu I 60—62
— — — — €O B3auUMOJIeHCTBUEM MEXTy m Ommkaimumu cocensamu 11 76
JUIs TPEXMEpHOM MOHOAaTOMHOM pemeTku bpaso II 69
JUIs TpeXMepHOoi perretku ¢ 6asucom I1 71.
Cm. maxorce Konebanus pemerku; OoHOHBI
Jucnepcuonnsie coornomenus (Kpamepca —Kponura) 1392



Judpaknus pearrenoBckux nydeit [ 105—109, 1T 385, 386
aToMHBIH GopM-pakTop I 116
6porroeckue MmakcuMyMsl [ 105
Opoarrosckoe otpaxenue [ 109
BIUsSHUE KoJleOanmii pemerku 1 49, 386
mudbysusni gon I 104 (c)
u ¢ononnsI criektp 11 108
Kak paccesaue gactui I 100, 386
xomnroHoBckui o I1 108
MeToj1 Bpamatomerocs kpuctama [ 110, 111
meron Jlayo 1110, 111
MEXaHHU3M NOYTH ynpyroro paccesaus [ 106 (c)
nopomkoBsIit Meron (Metoy Jebas — Illeppepa) I 111
noctpoenue JBanbaa [ 109
cTpykTypHbIi paktop [ 113—116
ycnosue bparra I 105
¢akxrop Jlebas — Bannepa I1 114, 386
dopmynuporka Bparra I 105, 106
dopmynupoBka Jlays I 106—108
9KBUBAJICHTHOCTH (hopMynupoBok bporra u Jlay> I 108, 109
Judpaknus snextponos I 364—366
Juddysuonnas obnacts (B p — n-nepexoje) Il 225—229
Juddysuonnsie qnunsl I 224, 225
Juddysuonnsrii Tox II 221
Jvonexrpuky, oTnmaue ot MetawioB [ 72, 226, 227, 11 184
— — ot nonynpoBoaHukoB II 185
JlupnexTpudeckas NpOHUIIAEMOCTh
U k0o punment orpaxenus [ 392
HOHHBIX KpucTamos Il 172—174
u ontudeckue moanl I 172, 173
U nokazarens npenomienus II 157
u npoBoaAuMOcCTh [ 390—392
KBaHTOBOMexaHuueckas ¢opma I 393
KOBaJICHTHBIX KpucTamnos Il 177
merama [ 33, 11 141—144
noxynposoaukos 11 200, 201
IpH BeICOKUX Jactorax I 170
JluonexTpudeckas MPOHUIIAEMOCTh ceTHETOANeKTprKkoB I1 181
cootHomeHnue Knaysuyca — Moccortu Il 166
cootHomenue JIngnana — Cakca — Tennepa I 171, 172
HIEIOYHO-TATOUAHBIX KpucTaioB I 176
anexkTpoHHOTO ra3a [ 338—343

— —mo [pyne I 33



— —no Jluagxapay 1 342, 343
— — 1o Tomacy — Depmu [ 341. Cu. maxoice IlonspusyemMocts
JInuna xorepeHTHOCTH B cBepxnpoBoanukax I 352 (c)
— — ¥ pa3Mmep Kyneposckoi napsl I 356
Jlnuna paccesnus II 381
Jlnuna croboaHOTO pobera B Metaiiax I 24
— — — BBIp@XEHHas 4epes yAenbHoe conpoTusieHue [ 65.
Cm. makoice Bpems penakcaiiuu
Jomensr 1 333—336
onoxoBckas noMmennas crenka Il 334, 335
qunionbHas sHeprus I 333—335
sHeprus anusotponuu II 335, 336
Jonopasie npumecu Il 199. Cu. maxoce p — n-nepexon; Ilpumecu B
noxynpoBojHukax; Ilomynposogauku
JlomnepoBckuii CABUT YaCTOTHI paccestHHBIX BOIH 11 112
JpeiidoBas ckopocTh BO B3aMMHO NEPIECHAUKYISPHBIX SJIEKTPUIECKOM U MarHUTHOM
nossix [ 236
Jpeiidossrii Tok 11 221
—uneH [ 319
Jeipxu [ 228—232
U IPOBOAMMOCTH NOITynpoBoaAHUKOB II 185
U CTaTHYeCKas IpOBOAUMOCTS [ 252
U Tepmo-d.4.c. [ 259
u 3¢ dext Xomra [ 239—240
s exTuBHas macca I 232.
Cm. maxarce Tomyknaccuaeckas mojens; [lonynmpoBogHuku
Jsipounas noeepxHocTs [ 171
— — B amomunud [ 302
— — B ceunne [ 304
Jvipounsie opbuts [ 233
— — B OnaropojaeIx Metayuiax [ 291
Enununa Jlebas (s qunonsHOro Mmomenta) 11 183
Kumxuit He’ u rpunnersoe cnapusanue 11 356
3agaua maorux texa I 331
3axon broxa T32 I 322
——TeI 152
3akon Bunemana — ®panmna I 35, 36
B KTaccuaeckoi teopuu [ 38
B nonykiaccudeckoi moaenu I 256, 257
B TEOPUHU CBOOOIHEIX d1eKTPOHOB [ 66
HEIIPUMEHHUMOCTH B CIIydae Heynpyroro paccesaus [ 323
cnydaiineii yenex I 38, 66
Cm. maxace TermmonpoBogHOCTE MeTaIoB; Yucno JlopeHma



3akoH I'pronaitzena cu. 3akon bioxa T
3axoH Jle6as II 85. Cm. maxorce Tennoemxocts (pemeroynas)
3akoH aeiictByrommx Macc II 197
3akoH /lrononra u Iltu II 54—58
u katactpoda Pones — Jxunca II 94
KBAHTOBBIE ITONPABKYU IPH BEICOKUX TeMmneparypax Il 82, 95
Hapymenue I 57, 58.
Cm. maxkoice TennoeMKOCTh pelmeTouHas
3axoH u3nydenus Ilnanka II 95
3axon Kropu II 270—272, 284, 325
JUIsi CBOOOTHBIX MOHOB U TBepBIX Ten I 272—275
u 5 dexruBHOE uncno MmaraeroHoB bopa I1 272, 273
nonpasku K Hemy II 323—326.
Cm. makoice BocipuuMYHUBOCTH
3axon Kropu — Beiicca II 326 (c), 332
3akon Oma [ 22, 23
3akoH paBHOpactpeaeneHus d>Hepruu [ 24
3akon Credana — Bonwimana II 95
3akxon ®uxka I 221 (c)
3akoH @ypre I 36
3aKoHBI COXpaHEeHHs U NpUOIKeHrne BpeMeHu penakcanuu I 326, 327
3amopaxxuBanue opoutaasHoro MoMenTa II 273
3anpemennas 30Ha [ 148
B muonexTpukax I 184
B ofHOMepHOM ciy4qae [ 155
B nonynpoBojguukax Il 185
— — u3mepenue 11 188—190
— — TeMneparypHas 3aBucuMocTs I 189, 190
Ha OporroBckux mockoctsax [ 167, 168
3apsn 3urertu I1 173
3apsy onexTpoHa, cornamenue o 3Hake [ 18 (c)
3aryxaHue yapTpa3Byka B cBepxmpoBoguaukax I 350, 351
— — u nosepxHocTh ®epmu II 275—277
3epxanbHas wiockocTs [ 131
3epkansHoe otpaxenue [ 105 (c)
3epkanbHO-TOBOpOTHAA o¢h I 129
3Byk
B KimaccudeckoM rase II 133—135
B Metaiiax Il 138—141
— — 3aryxaHue ¥ nosepxHocts Oepmu I 275—277
— — u cBepxnposogumocts II 350—351
Bropoii I 133—135
¥ MexaHuKa criomHon cpensl 11 140 (¢)



KaK JITMHHOBOIHOBEIHN npejien konebanuii pemerku I 69
cootHomeHue boma — CraBepa s ckopoctH 3Byka B Metaiax II 141.
Cm. maxoice Teopus ynpyroctu
3ona cm. 3ona bpummioona; 3oHa J[xonca; Cxema moBTopsronuxcs 30H; Cxema
IpUBEJCHHBIX 30H; CxeMa pacIIupeHHBIX 30H
3ona bpunmosHa nepsas I 98, 99
JUIS TpaHelleHTpUPOBaHHON 1 00bEeMHOIIEHTpUpPOBaHHO# pemeTok [ 99
U CXeMa IIpUBEICHHBIX 30H I 149
3ona JIxoncal 175
3ona npoBoAUMOCTH B MeTayiax [ 226
— — B nonynposojHukax I 184
3onHas cTpykrypa I 147
Berumcnenue [ 195—214
METOJI OpTOTOHANM30BaHHBIX MIockux BoiH (OIIB) [ 209—211
— npucoeauHeHHBIX mrockux BoiH (IITIB) I 204—207
— ncepaonoTennmana [ 211—213.
Cm. maxorce TIpubnxenue MouTH CBOOOIHBIX JIIEKTPOHOB
— cuneHOM cBs3u I 186—188, 193, 194
— — — B HEKOTOpHIX Metamiax [ 283— 312
————— nonynposojgaukax II 190-193
— — — B ogHOMepHOM ciy4dae [ 152— 155
— ¢ysxnuii I'puna (KKP) 1207—209
— sraeex [ 199—204
U pa3audue MEXTy TUDICKTPUKaMu U Metaiuiamu [ 226
u peppomaruerusm II 299 (c)
HIEIOYHO-TATOUHBIX KpucTaiios Il 14
30HBI
3anonHeHHsle [ 224—227
CpaBHEHHE ¢ aTOMHBIMH ypoBHsAMH I 186, 187
JacTUYHO 3anoiaHeHHsie I 226
3oub1 bpunmosna Beime nepsoi [ 169—172, 177—179
JUIs TpPaHelleHTPUPOBAaHHON ¥ 0OBEMHOIIEHTPUPOBAHHOM KyOUJeCKUX peneTok |
169, 170
Kak dIeMeHTapHsbIe sueiiku I 169
KBajpatHoH pemetku I 169—178
d-zome1 I 185, 288, 289
p-3oub1 [ 185, 193, 194
s-30mbI [ 185, 186—188
Hsnygenue gyepnoro tena II 94, 95
«Mz3o6paxenue 3apsaga» u padora Berxonaa I 359 (¢)
M3oronmuueckuii apdexr IT 353 (¢)
Nmiynec @epmu 149
HuBepcuonnas ocs [ 129



HuBepcus otHocutensHO ToukH [ 120, 131
HNupexce Mumnnepa 1101, 102
— — B Kybuueckux kpucramiax [ 101
Hueprasle rassl TBepasie 11 21, 22, 28—33
JIMaMarHuTHas BOCIpUUMUHBOCTS I 264
HyneBble konebanus uonos II 31, 32
napametp je bypa 1142, 43
napametpsl Jlennapaa-/Ixonca II 29
nonspusyeMocTs I 168 renmmoemxocts I1 56.
Cm. maxkoice I'enuii TBepAbIi; MomeKyIspHbIE KPUCTAILIBI
Hurerpan Yambepca I 248 (c)
HuTerpans! nepexpoitus [ 184 (c)
— — u mupuHa 308561 I 188, 189
HNudpakpacHoe nornomenue B cBepxnpoBoanukax II 350
— — ¥ pEe30HAHCHAs JIMHUA, OTBEUAIONIAas OCTaTOYHBIM Jtyqam Il 176
HMon-nonnoe B3aUMOJECHCTBHE «Toioe» U «ojeroe» II 139
Honnas nna3menHas gactota B Metauiax I 139
Honnas nposoaumocts II 238—239
Honnas cesa3s 11 11, 20
Honnsie xpucramis I1 9—11
A1Bvn (menouno-ranouanse) I 12—15
AnBwv1 1117-19
AnBv (mpomexyTodHbIe MKy HOHHBIMH B KoBaJieHTHRIMH) 11 19, 20
kore3zuoanas sueprus I 33—39
ko3¢ dunuent orpaxenus II 175
MoJiens aedopmupyeMsix noHoB II 54, 169, 172
ontuaeckue Moabl I 170—176
ontuyeckue ceoiictea II 173—176
octarounble myuu II 176
nocrossHHas Manenynra II 35, 36
nposogumocts I 238, 239
CpaBHEHHE ¢ KOBAICHTHBIMH KpucTauiamu I 20
YCTOMYUBOCTh KPUCTAILINIECKOI CTpyKTypHI 11 43.
Cm. maxace Monnsie paguycsr;, [lentpsl okpacku; [llenouno-ranoungasie
COCJIMHEHUS
Honnsie octorsl 11 5 (¢). Cm. makorce OTTaikuBanme Mexay cepAIlcBUHAMHI aTOMOB
WM MOHOB; DIIEKTPOHEI aTOMHOT'O OCTOBA
Honnsie paguyce! II 15
B coequuenuax tTuma AnBvi Il 15—19
JUIS IIEJTOYHO-TATOWTHLIX coeauuenui I1 15—17
CpaBHEHHE ¢ TIOJIOBUHON pacCTOSHUS MEX Ty ONKalIIMK aTOMaMH B MeTaJl1ax
23
Honnsiii Mukpockorn I 366, 367



«Kapmanb 2neKTpoHHbIe W/WaH Ibipounsie [ 172
Karactpoda Panes — Jlxunca II 94
Katmon II 12
KBanpynonsHoe B3auMoieHiCTBHE B KpUCTaAIaX ¢ HU3KOM cummerpueii I 355 (c)
Krazuummynbsc
U BeKTOpHBIN noteHuain [ 385
u umnynec [ 146, 222, 1199, 100, 375, 376
U MEX30HHBIE ntepexoas! I 294
Y ONTHYECKUE CBOMCTBA nMomynpoBoauukoB I 189, 190
U npoiiecchl nepedpoca II 130
KJIaCCHYeCKas TOYKa 3peHus Ha 3akoH coxpaHenus [I 111—113
obmras reopus I 375—380
oneparop II 378
CoXpaHeHHe IpH paccesHuu HeltpoHos I 99, 100, 379, 380
— — ¢onoH-poHonHOM paccesuuu II 126, 378, 379
— — onekTpoH-poHoHHOM paccesauu 11 150, 380
anekTpoHoB [ 146 Cm. maxorce Ilpornieccrl nepebpoca
Kpasuxumuueckuii morenmuan I1 232
Ksazuuactuis! (kBazudaekTponsl) I 348, 349
Ksant marautnoro moroka II 348 (c), 364
KsanroBanue opbur I 271—273
KsanTossie kpuctamisl I 47 (c), 51 (c)
KBanrossle 5 ekt B TBEpABIX HHEPTHHIX ra3ax cu. HyneBble konebanus
Kunernueckas Teopus ra3oB B IpUMeHEHUH K MeTaiuiaM [ 18—42
————— K oronam II 127, 128, 133—135
Knaccuaeckuii npenen I 64—65
Koranentnas cea3p 1 11, 21, 177
B Metaiax II 22
nongpusyemocts I 177
KoBanentnasie kxpucramnsl I 7—9, 21
JUDNICKTpUIecKas mpoHuaeMocts 11 177
nongpusyemocts I 177
pacnpejieieHue deKTpoHHoro 3apsaaa II 8
¢ NOITYNpPOBOAHUKOBBIMHU cBoiicTBamH II 188, 189
CpaBHEHME ¢ HOHHBIMH KpucTaiuamu 11 20
KoranenTtasle paauycsi II 19 (c)
Koresunonnas sueprus I1 26—44
B HOHHBIX Kpuctamax Il 33—39
B TBEP/IbIX HHEPTHHIX razax II 32
Korezus
B KOBaJIeHTHBIX Kpuctamnax II 39, 40
B MeTaJlIaX, OMMMCHIBAEMBIX MOJIENBIO CBOOOIHBIX dNiekTpoHoB I1 40—44
B TBEP/IbIX HHEPTHHIX razax II 28—33



Kone6anus pemerku
aguabatudeckoe mpudbmnkenue I 53—54
akyctudeckas BerBs I 64—65, 70, 71
B3auMojiciicTBUe u3nydenus ¢ Humu I 97— 114
B HoHHBIX kpuctaymax I 157, 170, 173
B Metayutax II 138—156
— — noapo6Ho 3anucaHHbI 3akoH aucniepcuu II 155
— — cootHomeHus boma — Cragsepa II 141
B OJJTHOMEpHOM MOHOaToMHO# pemetke bpaso II 58—62, 76
B OJTHOMEpHOI1 pemeTtke ¢ 6a3ucom I 62—66, 76, 77
BOJTHOBBIC MakeTsl, I 124
B ClIydae TpeXMEepHO# MoHOaToMHOM pemetku bpasas I 66—70
B ClTyJae TpexMmepHoi pemerku ¢ 6azucom II 70, 71, 77, 78
rapMoHudeckoe npudbmmokenue I1 50—353
JaneHozeicTBYIOMEee B3aumoelictrue Il 62 (c), 68 (c), 76
JebaeBckas Mojienb criekrpa I 85—89, 92—94
JuHaMudeckas Matpuna I 68
3aBHCHUMOCTB 4acToT oT oObema I 118—121
u aarapmonudeckue s¢dexts! I 50, 115—137
u nudpaxius pentreHoBekux my4eit I 104 (c), 385—386
U TUDJIEKTpUYECKas MPOHUIIAEMOCTh MeTaloB, II 141—144
Y OTIEPATOPBI POKJACHUS U YHUUTOKEHUS HOpMaATbHBIX MoJ II 372
u paccesaue snekTponoB [ 218, 315, 11 149—152
u Teopus ynpyroctu [ 71—76
u TemtoBoe pacmupenue I1 118—122
u temtoeMKocTh 11 54—58, 81—91
U TemonposoaHocTs I 123—133
U Tepmo-d.4.c. [ 259
u ceepxnpoBoauMocTts 11 354
u snexrpoconpotusieHue I 315, 11 48, 149—154
kBazuumnynsc I 111—113, 375—380
kBanToBas Teopus II 79, 80, 371—374
knaccuaeckas reopus I 50—78
KpaTkuii 0030p OCHOBHBIX (pusnueckux cneacteuii I 46—49
OTpe/ICNICHHE CIIEKTpa ¢ MOMOMIBIO paccessHus Heiitponos I 97—107, 385
————— peHTreHoBCKHX ydel 385, 386
————— ceera I1 108—113
onrtuyeckas BeTBk II 64, 65, 70, 71
ocobennocTtu Bad Xosa II 92, 93
ocobennoctu Kona II 141
IUIOTHOCTh HOpMaNbHBIX Moj I 92—94
IUIOTHOCTH TeruioBo# sHepruu 11 81
nonspusanus II 68—70, 77,372, 374



SUHINTEHHOBCKas Mojensb crekrpa I 89—91, 93
Cm. maxoice AHTapMOHUYECKHe WieHb]; [ apMoHndeckoe npubmmkenue; Moenb
Hebas; Monens Oitnmreitna; [Tonspuzanus; GonoHb
KomnencupoBansbie Metasuis! [ 240
kodddunuent Xomna [ 241, 243, 244
Marserocomnpotusnenue I 240, 243
KomnonenTs! nedopmaruu 11 74
Komnronosckoe paccesaue I 108
KonrakTtHas pa3Hocts notennuanos [ 359— 361, 369
— — — MeToJ u3MepeHus, npeanoxenubii KenssunoMm I 361. Cu. maxkorce
Pabora BrIxoga
KonTtaxTHoe (pepMueBckoe, cBepxToHKoe) B3aumoeiictaue II 281 (c)
Konnentpanusa Hocuteneli B nomynposoanukax II 194—199, 203—209
B HEpaBHOBeCHOM p— n-niepexoje I 218, 227
B HecoOcTBeHHOM nonynposoauuke I1 198, 199
B PaBHOBECHOM p — n-niepexoze 11217
B cobcTBeHHOM nomynposojauke 11 192, 193
TeHepaIlus Py TEIUIOBOM Bo30Yyxienuu 11 222
KOOpJAUHATHAs 3aBUCUMOCTSH 11 229
HeocHoBHBIX II 215 (c), 219, 226 (¢)
Koopaunanuonnoe gucio I 83
Koppenamuonnas anuna I 329 (c)
Koppensmuonnas saeprus [ 336. Cu. maxorce DNeKTPOH-DICKTPOHHOE B3aUMOICHCTBUE
Kocsennrrit o6men 11 296—297
— — u peako3zemensubie MeTaintsl I1 301 (c)
Kospuurusnas cuna I 335—336
Koaddumment nenonspuszanuu II 164 (c)
Koaddumment nuddysuu II 221
Koaddunuent orpaxenus u JeicTBUTENbHAS JUIJICKTpUYecKas nmponunaemMocts I 175
— — ¥ KOMIUIEKCHAs TUDJICKTPUICCKAs MPOHUIIaeMOoCTh I 392
Koaddumment Iensthe I 259
Kosddunment npoxoxaenus (pu npoxoxaeHuu uepes 6aprep) 1 153
Koadpdumuent Xomna [ 28
B JIBYX30HHOM Mojenu [ 243
B CWJIBHBIX MOJISX, NOMyYEHHBIN B IONyKIaccuIeckoi moaenu I 239
3nak [ 28, 29
KBAHTOBBIE OCIIMIIIAIIHY B CHIILHOM Tone I 265
dopmyna JIpyne [ 29
Kpaesas gucnokamus I 249. Cu. maxorce Jlucnoxanuu
Kpamepcosckoe Beipoxaenue II 275
Kpucrannugeckas cTpykrypa
anmasa [ 86—88
6enoro onosa I 135



BypuuTa II 18
reKcaroHaibHas mioTHoynakoBanHas [ 88—90
OnpeIeNICHUEe ¢ TOMOINBIO paccesHus Heittponos 11 100
— — — — peHTtreHoBckux ay4dei [ 104
nepoBckura II 181
xnopuna Hatpusd [ 91 ,92
xnopuza uesus [ 92
IMHKOBOM oOMankw I 88, 93
Kpucrammmaeckue cucremsl [ 121—128
rekcaronanbHas [ 126, 127
uepapxus [ 128
KaK TO4Ye4dHbIe rpynmnsl pemerkd bpass 121, 123, 127, 128
komuuectBo [ 121, 122, 127
Kybudeckas I 123
mouoknuaHas [ 125, 126
pombudeckas I 124, 125
terparoHansHad [ 123, 124
TpuronaneHas [ 126
TpukiauHHAA [ 126
Kpucrannorpadgudeckue roueunsie rpymmsl [ 121, 127—132
konmaectBo [ 130
Kybuaeckue I 129
MexXTyHapoHabie o0o3nauenus [ 127—132
Hekybuueckue [ 130
o6o3nauenus [llenpmuca I 129—132
onepanuu cummerpun [ 128—131
COOTHOIICHUE C KpUCTATMIeCKUMH cuctemami [ 127, 128.
Cm. makoce KpucTalmnaecknue CUCTEMBI
Kpucrannsl, npounocts I 252, 253
—pocr [ 252—254
Kputnueckas remnepatypa MarautHoro nepexoja Il 309, 316
B TEOPHUH MOJIEKYJISIPHOTO MO ¥ TOUHBIC 3HaueHus 11 331
B (heppoOMarHeTHke U BeIMIUHA JUNONBHOTO B3aumoeiicteus 11 288 (c)
Juis antadeppomaraeruxos I1 311
s peppumaraetukos I 311
Juis peppomarneruxos I 311.
Cm. maxoice AatudeppomaraeTusm; MarauTHoe yrnopsioueHue;
®eppumarsetuszm; GeppoMarseTuszm
Kpurndaeckas Temmnepatypa cBepXnpoBoasmero nepexona Il 342
B marautaoM noine I 342, 346
npenckasanus reopun BKIII IT 359.
Cm. maxace CBEepXIPOBOJUMOCTD
Kputugeckas TemnepaTypa ceraerodnekrpudeckoro nepexona I 179—181.



Cm. makoice CerHETOIIIEKTPHIECTBO
Kpuruueckas touka II 316 (c), 326—329

runore3a ckenunra Il 327—329

— — B KoppensaiuonHoi ¢pyakmnuu II 329 (c)

— — ypaBHeHue coctosaus I 328

KpuTH4eckue nokasarenu crenenu I 314— 316

— — — B TeopuH Mojaekysaproro mous 11 338

— — — ana aymepHou mogenu Msunra I 327

Teopus MonekynsapHoro nons [1329—333, 338
Kpurtnueckuii Tok II 344

B INTMHApHYecKoi nposonoke II 369

s ekt Cunobu II 344
Kpuruueckoe mone (He) I1 343, 344, 346—348, 349

BepxHee (He2) I 346—348

B CBEpXIpOBOAHMKaX 1-ro poxa Il 346

B CBEpXIpOBOAHMKaX 2-T0 poaa Il 346—348

Hmxaee (He1) IT 346, 347

CBA3b CO CKauKoM TerioeMkocTH 11 368

CBA3b CO CKPBITOH Temnoroi nepexoxaa II 368

Cm. maxoice CBepXIIpoOBOAUMOCTh; Dddext MeiicHepa
Kybuueckas kpucrammdeckas cucrema [ 123

0603Havenus TodeuHbx rpynn [ 132

CBA3b C TPUTOHAIBHOM cucteMoit [ 126.

Cm. maxorce I'panenieHTpupoBaHHas KyOudeckas pemrerka bpago;

Ob6wemHoOIIeHTpUpOBaHHAsA KyOudeckas pemerka bpaso; IIpocras kybuaeckas

pemetka bpasd
KynonoBckuii moTeHIuan

U noHHag miasMma Il 139

Y KOTE€3HOHHAs JHEPrus HOHHBIX KpucTtamos [l 33—37

Y OTpaHUYeHUs Ha KoHIleHTpanuio aedexros II 237

U ONITUYECKHE MOJIBI B HOHHBIX KpHucTauax 11 170

U nnoBepxHocTHHIE dddexTrl [ 353

u pemerounsle cymmsl 11 34, 35

Kak «kJei» 1y TeepAbix Ten II 10

nocrosinable Magemynra II 35, 36

dbypre-o6pas [ 333, 351, 352

sKkpaHupoBaHHBIi [ 341.

Cm. maxkoice JlansHOACHCTBYIONICE B3aUMO/ICHCTBHE; DKPaHUPOBAHUE
Kyneposckue nmaps! I 354—356

rpyOsr1it pacuer II 369

u 6030mH I 355 (c)

pasmep II 355 (¢), 356
Jlazepn! u onpenenenue pononnoro crnexrpa II 108



JlapmopoBckwmit quamaraerusm Il 263—265
JlerupoBanue nomynposoHukos I1 210
Jlen 11 24
JIuneiinag enouka
asyxaromHas II 76, 77
u nocrosiHHas I'pronaitzena I 136
moHoaroMHas I 58—62
¢ 6azucom II 62—66
CO B3aUMOJISHCTBIEM MEX Ty m Ommkaimumu cocensamu 11 76
Jluneiinas kom6uHanus aroMusix opouraneit (JIKAO) cu. Meron cunsHO#M CBsA3U
Jluneitnsie nedextn Il 233. Cm. maxorce JlepexTrl B kpuctayiax; Jlucmoxauu
Jloxamm3zoBannsle MomeHTHI II 300—304
U MUHUMYM d1ekTpoconpotusienus II 302— 304
kputepuii noxanuzaiuu II 301 (c)
JlonnonoBckas rimy6una nmponukHoBenus 11 353
Marneroakyctuaeckuu dddexr I 275—277
Marsneron bopa I 261
s exTuBHOE UNCIIO MarueToHOB bopa I 272—274
Marseroconporusnenue [ 28
6naropojaeix Metayuios [ 71, 292
B JIByX30HHOU Mojenu [ 243, 244
B KOMIICHCHPOBaHHBIX MeTauiax [ 240, 243, 244
U OTKPHBITBIE OpOuUTHI I 240—242
Haceimenue I 240
nonyknaccudeckas reopus [ 237—242
nonepeanoe [ 28 (¢)
POoOJIeMEBl, CBA3aHHBIEC ¢ TEOPHEH CBOOOHBIX dekTpoHOB [ 71
npojoasHoe [ 28 (c)
teopus Jpyne 1 27—31
MarnautHas aHU30TpOIUSA
Y HanpaBJICHUS «JIETKOTO» U «TpyaHOTO» HamaruuumuBanus [ 335 (c)
u o6pa3oBanue gqomenos Il 335
u ciuHoBBIe BouHHI I 322 (c), 338
¥ CIUHOBEIN ramunibToHuaH II 295
sneprus I 335
MarnuTtHas BOCIpUUMYUBOCTE cM. BOCTIPUUMYUBOCTE
Maraursoe B3aumoaeiicteue I 286—307
B ra3e cBOOOMHBIX dnekTpoHoB I 297—299
B AByXdJNeKTpoHHOU cucteme II 289—296, 304-306
JUTIONBHOE cm. JIUNOIBHOE MarHUTHOE B3aUMOJICHCTBHE
U aguabarudeckoe pasmarauauBanue I1 276, 277
u 3oaHas Teopus I1 299 (¢)
U nokansHbeie MOMEHTHI 11 300—304



U MUHHMYM 31ekTpoconpoTtusienus II 302—304
u MoJiens Xab6apya 11 300
u mpasuwio Xysaa Il 265
u npuHnun [aymm IT 289
U criuH-opOuTansHas ceassb 11 288
anexrpocrarudeckas nmpupoxa Il 287—290. Cu. maxorce JlunionsHOE MaTHUTHOE
B3auMoJciicTBue; MarnutHoe ynopsaodenue; Mojens I'eitzendepra; CnuHOBEIH
raMUJIBTOHHAH
Maruautnoe oxaaxaenue I1 276, 277
Marnutnoe ynopsaouenue II 287, 308—339
B Mojteru [eitzenGepra I 316—326
B Mojzienu U3unra I1 327
u paccessaue Helitponos I 312, 313, 338
U Teopus Moaekymsapaoro mons II 329—333
U SIICpHBIM MarHUTHBIN pe3oHaHc [1 314
Kputndeckas temneparypa II 308
OTCYTCTBHE B OJTHO-U IByMepHO# u3orponHoii moaenu ['eitzendepra II 322
noBejieHue BOMM3u kputudecko Touxu I 326—329
tumsl [ 287, 309—311. Cm, maxoce Autudeppomaraerusm; BocipuuMIUBOCTS;
Kpuruueckas Touka; MarautHoe B3aumoeiictsue; Mojens ['eitsenbepra;
Teopus monexynsapHoro nons; @eppumarsetusm; GeppoMarseTusm
MarnauTtHsle NUKY IpH paccesHud Heltponos 11 312, 313
MarnautHsle npuMecH B HopMaibHbIX Metaiax [I 300—304
— — B cBepxnpoBoanukax II 341 (c)
MaruuTtHble CBOWCTBA CBEPXIIPOBOAHUKOB cm. Kputudeckoe none;
CaepxmporoauMocts; I dext Melicaepa
MarnutHsle crinaBsl (pasz6asnennsie) 11 300—302
MarsurHbIii MOMEHT
HMOHOB Ipynnsl xenesa Il 274
Kaccudeckoe onpeaeneHue I 283
noxanusoBanHsli 11 300—302
peakozemMenbHBIX HOHOB 11 273
anextpoHoB Il 261, 262
addexTuBHOE YKciI0 MarHeToHOB bopa I1 272
s exTunnsrii I1 270
sanepHsii 11 281
Cm. makoice BocipuuMYHUBOCTH
MarnuTHsli npo6oit cm. IIpo6oit MarHUTHEIH
Marnuroctpuxius [ 265
Marunons! cu. COMHOBBIE BOJTHEI
Maxkpockonuueckue ypaBHeHHsI MakcBelna B dinekTpoctaTudeckoM cirydae [ 158
Maxkpockonuueckoe dnekrpudeckoe noie II 158
— — — OJIHOPOJIHO ToNspu3oBaHHOM cdepsl I1 164, 182



Manoyrnosas rpanuna 3epeH I 255
Maprencutnoe npespamenue [ 94 283
Macca s¢pdextuBHas cu. dpdexTHBHAT Macca
Mexnoysensabie aromel I 233, 236. Cu. maxoice JlepekTsl B KpucTalLIax
MesxryHaponasie 0603HaueHHs KpucTauiorpapudeckux Toueunslx rpymm I 131, 132
Mex3zonnsle nepexossl [ 221
U JUDIICKTpUIECKas MpoHUIaeMocts 1 393
U pekoMOuHaIus B noaynpoBoanukax II 223
U DIIEKTpONpoBOHOCTE [ 254
HenpsMmeie [ 294 (c)
nopor I1 294
npsimele [ 294 (c)
YCIIOBHE OTCYTCTBHS B OIyKiaccuaeckoi mojenu [ 222, 223, 387—389
Merammm4aeckas cBa3sb 11 11, 20 Merannsl, oTamane ot AUdIEKTPUKOB [ 72, 226,
227,11 184
MerTaiisl ¢ «a109Té CBOOOIHEIME dJIeKTpoHaMu» («apoctrien) [ 157, 306, 307
Merton Bopna — OnmnenreiimMepa cu. Annabarudeckoe NpUOIIHKEHHE
Meroa Bpamaromerocs kpuctamia [ 110, 111
— — —noctpoenue OBanpaa [ 112
Merton Jle6as — Illeppepa (mopomrkossrit merox) I 111—113
— — —noctpoenue OBanpaa [ 112
Merton audpakium MeUIeHHBIX 21eKkTpoHOoB [ 364-366
Metox KennBuna I 361, 362
Meroxa Koppunru — Kona — Pocrokepa (KKP) (Metox rpunoBckux ¢yHknuit) I
207—209
— — — — cpaBHEHHE ¢ METOJIOM IIpucoefuHeHHbIX mockux BonH (ITI1B) 1208
Meron Jlayo 1110
— — noctpoeHue JBanbaa [ 111
Merton oproronanu3oBaHHBIX mockux BojiH I (OIIB) 209—211
B IPIMEHEHUH K HEKOTOpHIM MeTauiaM I 283—306
U IpUOIMKEHUE ITOYTH CBOOOIHBIX dneKkTpoHoB [ 211
¥ ncepaonorennuan [ 211
Merton npucoenunennsix miockux BonH (ITIB) T204—207
Merton ncesnonorennuana 1 211—213
COMOCTABIICHUE C METOJOM OPTOTOHAIMIIOBAHHBIX MNIOCKUX BOJH [ 211, 212
— ¢ IpUOIIKEHUEM ITOYTH CBOOOIHBIX dNIeKTpoHOB [ 211—213
Meron cunbpHo# cBasu I 180—194
aHayiorus ¢ Teopueit konebanuii pemerku II 65 (c)
B pemeTkax ¢ 6azucom [ 190
30HbI p-Tina [ 193, 194
30HBI n-Tumna [ 186—188
u nepexox Morra I 191
u nepexoasie Metansl [ 306



U npubamkeHre NouTH cBOOOIHEIX dekTpoHoB [ 184 (¢)
HecocToATeENsLHOCTL 191, 309
ydet cnuH-opoutansHoi cesa3u [ 190, 191
Meroa Tomaca — ®@epmu [ 339—342
BOIIHOBO# BekTop I 341—342
JUDJICKTPUIECKas MPOHUIaeMOCTh [ 341
u meroA Jlungxapna [ 339, 342, 343
HenuHennsn [ 341
Cm. maxkoice Jludnekrpudeckas IPOHUIIAEMOCTh; DKpPaHUPOBAHHE
Merton sueex I 199—204
— — tpyaHoctu I 202
Mertoan! rpuHoBcKUX QyHKIMI (B KkBaHTOBOM Teopuu mons) [ 331
U cBepxnpoBoauMocTs 11 342
u Teopus hepmu-xuaxoctu [ 349
u ¢ononsl B Merayuiax II 145 (¢)
U DKpaHHpOBaHHOE 0OMeHHOe B3auMoJIeiictue 1 344
Mexanugeckuii dsxkBuBasieHT TerioThl I 56 (¢)
Munumym anexrpoconportusnenus II 302—304
Msuororpanauk Boponoro I 85 (¢)
Msuorodononnsrii ¢pon II 104
MuorodoHoHHEIE poliecchl M aHrapMoHuYeckue wieHs! 11 387
Mopens Aaaepcona I 302
Mopnens I'eiizenbepra II 294—296
anmszotponHas II 337, 338
BBICOKOTeMIIepaTypHas BocnpuuMunsocTs II 323—326
ramuinsToHUaH I 296
OCHOBHO€ cocTosHue anTudeppomarneruka I1 317, 318, 337
— — ¢eppomarnetuka II 316, 317
OTCYTCTBHE yTIOPAA0UCHUS B H30TPOITHEIX OTHOMEPHOM U JIByMepHOM ciaydasx II
322
CIMHOBBIC BONHEI B anTU(eppoMarderuke 11 322
— — B peppomarnetuke I 318—323
Cm. maxoice MarautHoe B3anMo/iciicTBue; CIMHOBBIA TaMUIIbTOHUAH
Mopnens Jle6as pononnoro crekrpa I 85—89, 92—94
UHTEepHoIAIMoHHas Gopmyna s TemoeMkoctu I 86—89
napametp ['pronaitzena I 120
IJIOTHOCTH ypoBHeil I 92—94
cpaBHeHue ¢ Mojenbo OiHmTelHa [ 89—91 Cm. makorce TennoeMkocTh
pemeToyHas
Mogens aeopMupyeMbIX HOHOB (B HOHHBIX kpucTaniax) II 54 (¢), 169, 173
Mopnens Jlpyne [ 17—42
HEJI0CTaTKH, 00YyCIOBIICHHBIE KlTacCHUecKoit craructukoit I 34, 40, 44, 70
OCHOBHEIE NpeAnonoxenus I 18—22



Monenr U3unra I1 327
— — ¥ (pa3oBsIit nepexox nopsaaok — 6ecnopsaok I 310 (c)
Mopnens Kponura — Ilennu I 155
Monens Xab66appa I 300
— — a7 Monekyansl Bogopoja I 305, 306
Monens Oitamireitna ans gpononnoro cnekrpa Il 89-91
IJIOTHOCTH ypoBHEH II 93
dopmyna ms Tremmmoemkoctu I1 90
Mopnyns BcecTopoHHero cxatust [ 52, 53
JUISl HEKOTOpBIX MeTaios [ 53
JUIsi CBOOOTHEIX dIeKTpoHOB I 53
JUIs TBepABIX MHEepPTHBIX Tasos II 32, 33
MIETOYHO-TAIOMIHEIX coequuenuii I 38
Monekyna Bogopoaa II 289—296
— — B Mozienu Xab6appa II 305, 306
MonexynapHasie kpucTtanisi I1 9
MEXMOIeKyspHoe B3aumoaenctaue I 21, 22, 28—30
xumudeckas cBsa3b B HUX Il 28—33. Cm. maxoice UnepTHBIE Ta3Bl TBEPABIC
Momnoaromnas pemerka bpaso I 87
MomnoknvHHasg Kpuctannmdeckas cucrema [ 125, 126
MT-norenmnman I 203
Mynstunner I1 267
Mynstumnersocts 11 267
MynsTunonsHoe pasioxenue [ 354
Msrkue mojet 11 83 (c)
— — B cerHeroanekTpukax I 181
Msrkoe peHTTeHOBCKOE H3Iyd9eHUE U U3MEpEeHHe IUPUHEI 30HHI [ 335
— — — ¥ mpubnmxeHne He3aBUCUMBIX dN1eKTpoHOB I 345 (¢)
Haxnonnas rpanuna II 255
HamaraudeHnHOCTS (MI0THOCTH MarHUTHOTO MoMeHTa) I1 259—260
Hamaraumuennocts Hackimenus 11 318
B nmapamarneruke II 271
B eppomarnetuke I 318
Hampasnenus kpucramiorpadgudieckue, npasuia ux oboznauenus [ 102, 103
Hampsioxenne Xomna [ 27
Hesripoxaennsie nomynpoogauku Il 195. Cu. maxorce IlonynpoBogauku
Hesaryxaromue toxu II 344
BO3MOXHOCTE paspymenus I 365 (c)
teopus 11 364, 365 Cm. maxorce CBEpXNIpOBOAUMOCTD
Heiitpons! xonoausie (Termossle) I1 106
B3auMojieiicTBue ¢ anekTporamu II 98 (c)
COOTHOIIICHUE MEX Ty dJHeprueH u umiynscoM II 97, 98



————— cpaBuenue ¢ poronamu II 98 HemoxansHbie 3¢ deKThI cm.
IIpeanonoxeHue 0 JOKATEHOCTH
Heoxnopoansie nomynpoBoaHuku cm. IlomynpoBoaHuku
Heocnosnsle Hocurenu II 215 (¢), 219
KOOpJAMHATHAs 3aBUCUMOCTh KOHI[eHTpauu I 229
toku 11 228, 229
Cm. maxorce p — n-niepexon; IlomynpoBoaHuku
Hemnpsmsie ontuueckue nepexos I 190
Hecummopdubie npoctpancTBeHHbIe rpynmns! [ 134
Heco6ctBennsie onepamnuu [ 132
Heco6ctBennsie nomynposoaauxu 11 186
— — KkoHIleHTpanusa Hocureneit II 198, 199
Heynopsnouennsie cinassl I 207 (c), 310, 311
Heynpyroe paccessaue u 3akoH Bugemana —®panna [ 322, 323
Hwxnee xpurnaeckoe none I1 346
Howmep 30mmn1 I 145 (c), 146
— — JUIS TIOYTH CBOOOIHBIX 1IeKTpoHOB I 153
Hopmansnas depmu-cucrema I 349
Hopmansasie Moabl rapmorudeckoro kpuctamna Il 58 Cu. maxoice I'apmonngeckoe
npubmnkenue; Konebanus penrerku; GoHOHBI
Hopmansnsie nporteccs! I1 129
U nporieccrl nepedpoca II 119
U TepMoHaMudeckoe pasHosecue I1 130
Hynesrle kone6anus noHos II 45, 47
BKJIaJ] B IULIOTHOCTH TeMI0BOM dHepruu I 82
Y HeaJIeKBaTHOCTh KJlaccuueckod Teopun konebanuit pemerku II 51 (c)
u napamerp ae bypa 1142, 43
IposBJICHUE B HauboJIee JeTKUX U3 TBEPABIX MHePTHHIX ras3os II 31, 32
O6eanennsii cnoit (06nacts npoctpancTseHHoro 3apana) 1 211 Cu. maxorce p — n-
nepexo
O6MeH Mex Ty IenoKalIu30BaHHbIME dj1ekTpoHamu 11 296
O6Mmennas sueprus [ 333—337
— — u Kores3us B Metammiax I 41
Oo6mMennoe B3aumoxeiicTeue 11 294
koHcTaHTHI I 296
IpsSIMO€E, KOCBEHHOE, MEXTy JIeTI0KaTM30BaHHBIMHU dIIEKTPOHaMHU U cBepxoOmeH 11
296
OO6MenHEIi uieH B ypaBHeHun Xaptpu — Doxka I 333
B NpUOITMKESHUH, UCTIONB3YIONEM OTHODIEKTPOHHKIH noTennuain I 336
ero okpanupoBanue [ 343, 344, 11 144
— — ¥ MarHeTu3M JJeKTpOHOB nposoaumMoctH II 299
O6o3nauenus Illendmuca ansa kpucramnorpaduueckux ToueuHsIx rpymm I 129—131
O6parnas pemetka [ 95—103



JUI TpaHelleHTpUpoBaHHOM KyOudeckoii pemetku bpasos [ 97
JU1s 00BEMHOIICHTPUPOBaHHOM KyOudeckoi pemerku bpaso I 98
JUIs mpocToit kydudeckoit pemerku bpass 197, 103
Juis perrerok ¢ 6azucom I 96 (c)
Juis poMOodipudeckoi (TpuroHansHoi) pemetku bpass I 103
JI0Ka3aTeIbCTBO TOTO, UTO OHA SIBIIAETCS
pemetkoi bpass [ 95
u uagexcel Mumnepa I 101, 102
U pemerka, ooparHas k Heit [ 97
o6beM npuMuTHBHOH saetiku 1 98, 103
IIOCTPOCHHE OCHOBHBIX BEKTOPOB I 96
Cm. makoice AtomusbIe ockocTy; 30HbI bpunmosna; Pemerku bpas)
O6veMHoOIIeHTpUPOBaHHAsd KyOudeckas pemrerka bpass [ 79—81
30HbI bpummosna Beime nepsoi [ 169, 170
Kak [pocTas KyOudeckas pemnieTka co CTpyKTypHsIM daktopom I 114
KoopauHaioHHoe uucio I 83
OCHOBHEIE BeKTOpHI [ 81
niepBas 30Ha bpumoona I 99
pemeTtka, obparHas k Heii [ 98
pemeToYHbIe CyMMEI 10 00paTHbIM ctenensM 11 31
CBA3b ¢ IIEHTPUPOBAHHON TeTparoHansHOM pemerkoi bpaso [ 124
YIaKOBOYHBIM MHOXHUTENS | 94
ycloBHas s4ueiika I 85
XUMUYECKHE d1eMeHTHI | 82
sraeiika Buraepa — 3eiitia [ 86
O6veMHoIIeHTpUPOBaHHas poMmOudeckas permerka bpaeo I 125
«Onernie» nousnl 11 142
U IMDJIEKTpUYECcKas MpoHUIaeMocTh Metamos I 142—144
HOoH-HOHHOE B3auMmoaeucTaue II 139
Onuaoonexrponnslil norennuan [ 139, 195, 329, 330
BIIMSTHUE OBEPXHOCTH Ha Hero [ 354—357
ydeT oOMeHa ¢ TOMOIIBIO OIHOdJIeKTpoHHOro noreHnuana [ 336 Cu. maxorce
VYpasrenus Xaptpu; Ypasaenus Xaprtpu — Poka
Onogo, 6enoe u cepoe [ 304 (c), IT 188
Omnepatop Tpancmsanuu I 140
— — BBIPaXXEHHBIN Yepe3 oneparop ummynsca 11 377
OmnepaTopsl poXKACHUSA M YHUYTOXKEHHS B ciiydae ocruuisaropa I 371
— — —— ¢ononos I1 372
Onepanyy rpynnsl CMMMETpUH A pemeTky bpass 1120, 121
Ompenenenuie POHOHHOTO CHEKTPa U3 onTudeckux JaHuex 11 108—111
Ontuueckue moawl I1 64, 70, 71
B HOHHBIX kpuctaax Il 170—176
B Mojienax JleOas u Diinmreitna I1 89



U akyctudeckue Mojsl I 65
u pamanoBckoe paccesaue I 109 Cu. maxoce Konebanus pemrerku; GoHOHBI
Ontuueckue cBoiictBa I 293, 390—393
amomunus [ 302—303
6naropojueix Metayuios I 295—297
OpumtrooHoBckoe paccesaue 11 109
noHHBIX kpuctamos Il 173—176
U npubmmkeHre He3aBUCUMEBIX dNeKTpoHOB I 345 (c)
MmetauioB [ 31—34, 293—296
nomynpoBojHukoB I 189, 190
pamanoBckoe paccesaue I1 109
MeNoYHEIX MetamoB [ 294—296
OpOGuransHeiif MOMEHT, 3aMopaxuBanue I1 273
OpO6uth! 6J10XOBCKUX DJIEKTPOHOB B MarHUTHOM mone [ 232—237
Jipounsie [ 233
kBaHToBanue [ 271—273
oTkpseIThIe I 235
— B Gnaroponneix Meraiax [ 291, 292
— ¥ MarHetoconpotusienue [ 240—242
nepuox [ 234—236
COOTHOIIEHHE MeX Ty HUMH B k- u r-nipoctpanctse [ 234 Cum. maxorce
ITomyknaccudeckas MoJienb; DKCTpeMalIbHbIE OPOUTHI
OcHoBHBIE BeKTOpHI pemetku [ 77
— — — anroputM nocrpoenus I 94
OcHoBHble HOcuTenu Toka I 219
Ocobennoctu Ban XoBa I 152, 156
B (hoHOHHO# mioTHOCTH ypoBHeii II 92, 93
B JJIEKTPOHHOM IIOTHOCTH ypoBHei [ 156
— — — — B MOJIEJM NOYTH CBOOOHBIX dnekTpoHoB I 176, 177
Ocob6ennoctu Kona II 141
Ocrarounoe conpotusnenue II 302
Ocrarounsie nyqu II 176
Ocnumnsnuu Pynepmana — Kutrens [ 343
Octuumnsnuu @puaens [ 343
Ocs (noBopota) I 128, 129
Ocs ¢ B rekcaroHaIbHBIX cucTeMax [ 88
— — B TETparoHaIbHBIX cuctemax I 124
Omxur 11 238
OrtHomenue c/a
JUISl TeKCarOHANBHOM IIIOTHO-YIIAKOBAHHON KPHUCTAIIIIMYECKOHN CTPYKTYpsHI I 89
JUIS penieTky, oOpaTHO# Kk rekcaroHanbHol I 98
«wgeansHoe» 1 90
OTtpaxenue Oparroeckoe [ 109



3epkansaoe [ 105 (c), 106 (c)
otHOcuTenbHO miockoctu I 120 (c), 129
nopsaok [ 106
OrtrankuBaHue MEXIy CEpAIleBHHAMU aTOMOB Uiy noHOB I 11, 27
B HOHHBIX kpucTauax Il 33
B cinyvae norennuana Jlennapnaa-/Ixonca II 28, 29
U TOTSIPU3yeMOCTh HOHHBIX KpucTaioB II 168
U ¢onons! B Metayuax II 154
noreHnuan bopaa — Maiiepa II 39
ITapamaruserusm II 268—275
Ban ®nexa I 269
B JICTUPOBAaHHBIX MonynpoBoaHuKax Il 282
3akoH Kropm II 270—275
ITaymm IT 277—280
— BIMSAHUE dIIEKTPOoH-poHOHHOTO B3aumoaetictus II 280 (c)
— — DIIEKTPOH-IJICKTPOHHOTO B3aumozercTeus I 285
— BocnpuuM4uBOCTS I 279
— TeMIieparypHsie monpaskH II 285
CpaBHEHHE ¢ IMaMarHeTU3MOM B MeTaljIaX ¥ IJApMOPOBCKUM JuaMarHeTusmom Il
284 Cm. maxorce BoctipunmanBocTs; 3akoH Kropu; IIpasuna Xynna
ITapamerp I'pronaitzena II 120—122, 136
B Mojtenu JleGas IT 121
JUISL MIETTIOYHO-TATOMAHBIX Kpuctamios 11 122
Cm. maxkoice TernnoBoe paciupenue
ITapamerp ne bypa Il 42, 43
ITapamerp nopsaka (8 Teopuu cBepxnposoaumocty) II 362
aHarnorus ¢ Teopueii peppomarnerusma Il 362 (c)
Cm. maxoice Teopus I'mn3bypra — Jlangay
Ilepexportue 301 I 152, 227
Ilepexon qudnexTpux — Metamt (nepexox Motra) I 191
— — — B Mozieiu Xab6apya 11 300
ITepexon mopsox — Gecnopsiok 1310 (¢)
p — n-niepexox 11 210—232
BOJIbT-aMIepHas Xapaktepuctuka I 220
BEIIpsAMILsTIOmee Aciicteue I 217—220, 225— 230
npeiidoBrrit Tok I 221
muddy3nonnas obnacts 11 225-228
— —nond B Hel 11232
muddy3nonssii Tok 11 221
u3ru6 3oH I1 214
usrorosnenue II 210, 211
KOHIICHTpaIlus HEOCHOBHBIX Hocutenei 11 217, 229
— Hocurenel pasHoBecHas [ 212—217



— — HepasHoBecHas [1 227
obeauennsIi cioi (obmacTs npocTpancTBeHHOTO 3apsana) [ 210—217, 225—231
— — B paBHOBeCcHOM ciydae I 212—217
— — pa3Mepsl B HepaBHOBecHOM ciydae 11218
— — — B paBHOBecHOM ciy4ae II 216, 217
— — toku B HeMm 11 225—227, 232
obparHoe cmemaromniee Hanpsoxenue I1 225
onHopoaHas obmacts I 226—229
najicHUE MOTEHIANa B HEpaBHOBECHOM ciydae 11 218
— — B paBHOBeCcHOM ciydae I 213—217
IUIOTHOCTH 3aps/ia B HepaBHOBeCHOM cinydae I1 218
— — B paBHOBecHOM ciydae 11 217
tok reHepamnuu I 219, 225, 230
ToK Hackmenus I1 220, 225
TOK HEOCHOBHBIX Hocutenei II 228, 220
TOK pexomOunamu I1 219
— — CBA3b ¢ TOKOM reHepanyu 1219
Cm. maxkoice IlonynpoBOTHUKH
IlepexonHble MeTAIIBI
MarHuTHbII MOMEHT HOHOB II 276
termoeMkocts I 721
ITepeokpanuposka I 145
Ilepuonudeckue rpaHuyHBIe YCIOBHS cm. ['paHUYHBIE YCIOBUS
ITepuonudeckue hyHKIINHU, pa3IoxKeHHUE IO IIOCKUM BoHaM [ 376—378
— — teopeMa I'puna [ 386
Ilepuognuaeckuii morennuan I 139, 140, 195, 196, 329, 330.
Cm. maxkoice YpasHenus Xaprtpu; YpasHeHus Xaptpu — Poka
IMTuposnexrpuueckue kpucramis I1 162 (c), 177—179
— — cummerpus [1 179
IInasnenue II 47
IInasnsiii nepexon 11212
IInazmennas gacrora I 33
nonHas II 139
H ONITHYECKHE CBOMCTBA MeTtaiuioB I 33—35, 293
yrcneHHsle Gopmynsl I 372
IInasmennoe xonebanue (mnasmoit) I 34
moBepxHOCTHOE [ 42
cnocoOrI HaOmoaenus I 35
ITnactuueckas aedopmarus 11 248
IInockue Bonnsl I 47
pemerounas cymma [ 380, 381
cyMMa 1o nepBoii 30He bpummosna I 380
ITnockocts cxompxenus I 121 (c), 134



ITnotnas ynakoBka cdep I 88—91
Y TeKCaroHaJIbHas IJIOTHOYIaKoBaHHas cTpykrypa [ 89—90
Y TpaHeIeHTpUPOBaHHAs KyOudeckas cTpykTypa [ 92
u apyrue crpykryps! [ 90, 91
YIaKOBOYHBIM MHOXHUTENS | 94
IInmoTHOCTH 3apsAa B MIETOYHO-TATOUAHBIX Kpuctamiax II 13
— — BOM3M noBepxHocTH Kpuctamia [ 358
IInoTHOCTE HOpMaNBHBIX MOJ cm. IIMOTHOCTH ypoBHE# ((POHOHHBIX)
IInotHOoCTH NONApU3amu II 158
IInotHOCTH MOTOKA Temna I 255
ITnotHOCTE ypoBHei# (B k-npoctpancTse) 148, 143
IInotHOCTE ypoBHE# (ponoHHEIX) 1T 92—94
B Mojenu Jle6as I1 93
— — Oiiamrreiina II 93
IInotHOCTE ypOBHEH (2JIEKTPOHHBIX) B IByMEpHOM citydae [ 67
B JIByX30HHOW MOJIETH JIJIsl HOYTH CBOOOIHBIX dNekTpoHoB [ 176
B nepexoHbIx Metamax [ 307, 308
B nonynpoBojauukax Il 196, 198, 202. 208
B penko3eMensHbIX Metammiax I 308. 309
Juist 6II0XOBCKUX dekTpoHoB I 149—152, 155
JUIsi CBOOOTHEIX dnekTpoHoB I 57, 58
u napamar"etusm [laynu I1 277, 278
U cnivH dektpoHa [ 149 (c)
Y TEMI0eMKOCTh [ 60
ocobennoctu Ban XoBa I 152, 156
0COOEHHOCTH B CHIILHOM MarHuTHOM noje I1 273, 274
nornpaska 3a cuet ¢ponoHos II 146
IInmoTHOCTH dnekTpUdeckoro Toka [ 22
IloBepxHOCTHBIE I1a3MOHKI T 42
IToBepxHOCTHBIC MTOTIPABKHU K OTHOAIEKTPOHHOMY IOTEHIHATY A OECKOHEUHOT'O
obpasma I 353
ITosepxHOCTHBIE ypoBHU I 366—370
u Teopema broxa I 368
TEOpHs MOYTH CBOOOHEIX ekTpoHoB I 369, 370
ITosepxnocTs @epmu I 148, 149
amomunms [ 301
6epumus [ 300
6naropouex Metayios [ 289—292
BONIM3U OpATTOBCKUX mIockocte I 168
B IIPUOMINKeHUH CBOOOAHBIX d1ekTPoHOB cm. Chepa Depmu
B CXeMe noBTopstomuxcs 30H I 149
— — NpuBeAcHHBIX 30H [ 149
— — pacmupeHHbIX 30H [ 166



3HaueHue [ 264
onpenenenue [ 264—281
IOCTPOEHHE B NPUOIMKEHUN OUYTH CBOOOHBIX dekTpoHoB [ 168—172, 174,
178,179
IloBepxHocTs cBuHma I 304
IIeOYHBIX MeTamioB [ 285
JKCTpEeMaJIbHEIE TIoNaau ceaeHuii [ 267
IToBopots! u ynpyras saeprus 11 73
IToxsuxnocts II 185 (¢), 221. 222
IToxpemerku marautasie I 309. Cm. makoce AuTudeppomarseTuzm
Ilokazarens npemomnenus I 157
— — cootHomeHusa Kpamepca — Kponwura [ 392
Cm. maxkoice Jludnekrpudeckas IpOHUIIAEMOCTh
ITone Xomnna I 28
IHonusanentHsie Metamuisl [ 298—310
30HHAA CTPYKTypa nepexoAnsx Metawios [ 306—308
— — npocThIx MeTaiuioB I 298—306
— — penaxo3emenbHbIX Metaios [ 308—310
Tomukpucranmuueckoe cocrosuue I 76 (c)
— — ¥ qudpaknus peHTreHoBckux tydeit [ 111
Ionyxknaccuueckas moaens [ 216—244
B CIyJae NOCTOSHHOTO MarHutHOro moss [ 232, 233
— — — snekTpudeckoro noins [ 227, 228,244
BBEICOKOYACTOTHAS JJIEKTPONPOBOAHOCTE [ 252—254
ramuiasTOHUaH I 385
U JIBKEHHE BO B3aMMHO NEPIECHAUKYISPHBIX JJEKTPUIECKOM U MarHUTHOM
moysx 1 236, 237
u abIpku [ 228—232
Y 3aM0JHeHHbIE 30HEI [ 224—227
U KBaHTOBaHue opbur I 270—273
U MarHetocomnpotusieHue [ 237—244
U MOJIENb CBOOOTHBIX dnekTpoHoB [ 216, 217
¥ HEOHOPOAHEBIE monynpoBogHukH 11 212
— — — BO3MOXHas HenmpuMeHumocTs 11 212
U IPUMeECHBIE ypOBHH B noiynpoBoanukax II 201, 202
U TEIIONPOBOAHOCTS | 254—257
U TepModnekTpudeckue dddexts I 257—260
¥ TANBI HOocuteneit [ 221, 222
u dxcutonsl 11 245, 247
u 5¢pdexr Xomna I 237—241
npeaensl npuMmenumoctu 1 222, 223,253, 387—389, 393
cTaTUJecKas dIeKTponpoBogHOCTE [ 151, 152
— — B HOCTOSHHOM MarautHoM noie I 260, 262, 263



teopeMa Jlnysuns I 225, 385

Teopus ABIeHUH nepenoca I 245—263

ypaBHeHus AsmxeHus [ 221

6a3oBoe mpoctpancteo [ 225

Cm. maxorce BrioxoBckue d1ekTpoHbl; OpOUTEI
ITonmymeramns! I 304, 305

u nonaynposoaauku I 304 (¢)

teroeMkocTs [ 307 (c)

s exTuBHAT Macca Hocuteneit Toka I 206 (¢)
ITomynposoxnukw II 184—232

BajicHTHBIE 30HHI II 185

Bpems pexomOunaruu II 223 (¢)

BeIpoXxieHHEIE I 195

reHepanus Hocutenei [I 222

JMaMarHeTusM (B JeTHMpOBaHHBIX MOMyNpoBoHuKax) I 282

muddepeHansHas TepMo-3. 1. c. 11 186

muddy3uonnas anuHa I 224

3aKkoH AcicTByrommx Macc II 197

3anpenieHHas 30Ha (dHeprerudeckas mens) [ 184—186

— — u3mepenue mmpunsl 11 189, 190

— — TeMneparypHas 3aBucuMocTs II 189

30HHag cTpykTypa II 190—193

— — aatumonua uEaus 11 192, 193

— —repmanus 11 192, 193

— — xpemnus 11 191, 192

30HBI npoBoguMocTu 11 184

u amonexrpuku I 185

u noxymetainisl [ 304 (¢)

KoHIeHTpanusa Hocurened I 194 —199, 205—207, 209

ko3 dunuent qudpdy3uu II 221

neruposanue II 210, 211

HeBbIpoXxIeHHBIE I 195

— aBneHus nepenoca II 207

HecoOcTBennsle 11 186

— KoHIleHTpanusa Hocutenei 11 198, 199

HocuTenu Toka HeocHoBHEIE 1T 215 (c), 219

— — ocHoBHsble [1 219

ontuyeckue ceoiicrra Il 189, 190

napaMarHeTHsM (B JIErMpOBaHHBIX NoOXynpoBoaHukax) I1 282

p —n-nepexoxn 11 211

II0THOCTH ypoBHeH II 184, 196, 208

— — npu Hanmuauy npumecei 11 202

nojBMxHOCTh HOocutenel Toka II 185 (c), 221, 222



noyykiaaccudeckas moaens I 212
nonspHsie 11 189
npumMecH cu. IIpumecu B NOIynpOBOHUKAX
nposBoaumocTts II 185—187
pexomOunanus Hocutenei I 222
cobcrBennsie I 186
— KkoHIleHTpanusa Hocutenei I 197, 198
conpotusnenue II 185—188
n-tuna Il 199
p-tuna II 199
ypoBens ®epmu I1 195 (¢)
doronpoBoaumocts I 186
xumudeckuil morernmai II 195, 197—199
— —u sHeprusa @epmu [ 149 (c), 1 195 (c)
IUKIIOTPOHHBIN pe3oHaHc I 193, 194. 208
anexktpoxumudeckuii morennuan Il 213, 214
ITonspuszanus xonebanuii pemerku II 67
B pemetke ¢ 6azucom Il 372—374
u paccessaue Heittponos II 104 (c), 385
u cummetpus pemetku I 77
npojonbHas u nonepedsas II 70
ITonapusyemocts Il 166—176
aroma Bojopoja II 182
atomHas I 166—168
aTOMOB MHepTHHIX ra3os I 168
U TUDJICKTpUYECKas MpoHuIaeMocth (cootHomenue Knaysuyca — Moccortn) 11
166
noHoB rajorenos II 168 noHosB menounsix MeTawioB IT 168
KOBaJIeHTHBIX Kpuctamos I 177—179
MoJens aedopmupyemsix nonos II 169, 173
cessu 11 177
cmemenus I1 166, 168—170
Cm. maxkoice Jludnekrpudeckas IpOHUIIAEMOCTh
ITonspuron II 174
Ionspusie xkpucramisl I1 179 (¢)
ITonspusie nomynposouuky II 180
Ionspons: II 243, 244
ITopomkossrit MmeTon (Meron Jle6as — Illeppopa) 1 111—113
— — mocTpoeHue OBanbjaa Juist Hero [ 112
ITocTostunast BonenMmana I 38
— — TOYHOE YucleHHoe 3Ha4yeHue [ 371
Ilocrossnnas Manenynra II 35, 36
ITocrognnas pemerku I 85



TreKCaroHaIbHOHU IJIOTHOYIAKOBAaHHOM CTPYKTYpHI I 89
O.IL.K. ¥ I.II.K. MOHOATOMHOM pemeTku bpaso I 82
poMbuueckux kpuctamion I 135
poMO0IIpUIecKUX (TPUTOHANBHBIX) KpUcTaLioB I 135
CTpyKTypsI anMasa [ 88
xnopuaa Hatpus [ 92
xnopuza uesus [ 92
IIMHKOBOM oOMaHKkH I 93
TeTparoHaIbHbIX Kpuctamwios [ 135
IHocTpoenne Oransaa I 109
B MeTO/I¢ Bpamaromerocs kpuctamia [ 112
B Metoje Jlaya 1111
B MopomkoBoM Meroze [ 112
ITorennman bopna — Maiiepa II 39
IHorennuan «6—12» Jlennapaa-/Ixonca I 28— 30
— — — [apaMeTpsl U1 HHEePTHBIX ra3os II 29
ITorenuman pemerku cm. [lepuogudaeckuii noTeHIAAN
ITorenmnuan TOxassl [ 341
IIpasuna Xynna II 265—268
B IPIMECHEHHUH K MOHAM NepexoHbIX Metaiwios I 274
— — K peaxo3eMenbHbIM HoHau I 273
dopmymna II 283
IIpasuno Konepa 1263
IIpasuno Maruccena I 323, 324
IIpenen Kazumupa II 133 (¢)
IIpeanonoxenue o nokansHocTH I 32, 278, 390
ITpubnmxenue BpeMenu penaxcauu (T-npubmxenue) 1 21, 246. 247
Juis oO1elt HepaBHOBecHOU (PpyHkIMu pacnpenencaus [ 247—251
U 3aKOHBI coxpaHenus [ 327
U JIOKaJIbHOE coxpaHeHnwue 3apsaja [ 261
u npaBuno Martuccena [ 323, 324
kputuka [ 313—328
IPUMEHUMOCTH JUISI U30TPOITHOTO YIIPYIor'o paccesiHUs Ha IPUMECAX U 3aKOH
Buaemana—®panna [ 322, 323
cpaBHeHue ¢ Oonee obmeit popmynuposkoit I 318
Cm. makoice CtonkHOBeHUS; YpaBHeHHe bonbimana
ITpubnuxenue INaiitnepa — Jlongona I1 293, 304, 305
B Mojtern Xab6apya s Mosekyasl Bogopoya II 305, 306
npeaensl npumenumMoct 11 293
dopmyna a1 BeTUIUHEI 0OMEHHOT'O paclleIUIeHUs B MoJieKyle Bojopoaa I1 294
ITpubmmxenue xectkux noHos II 168
— — —mwnegocratku 11 169, 173



ITpubmxenue Manoit ammnuryas! konedanuit I1 50, 115
ITpubnuxenne HezaBUCUMEIX d1ekTpoHoB I 21, 73, 139, 195
HEJIOCTaTOYHOCTh B MarHUTHBIX 3aadax II 287, 288, 290—294
— B peako3emenbHbIx Metamax [ 309
— B cBepxnposoHukax I 340
— B JJICKTPOHHOM ra3e Hu3KkoH miotHoctH II 299
— JIJI YaCTUYHO 3alOJIHCHHBIX 30H B paMKax METojia CUIbHOM cBsa3u [ 191
U npudImkenue cBoOOAHBIX dekTpoHoB I 21, 73
obocHoBanue I 344
YJeT dIEKTPOH-IIIEKTPOHHOT0 B3aumoeicTaus 1 329-337.

Cm. maxorce Teopus pepmxuakocty; YpasHenus Xaptpu — Doxka; DnekTpoH-

JJIEKTPOHHOE B3aUMOICHCTBHE
ITpubnmxenne nouru cBOOOAHBIX dIeKTpoHOB I 157—179
aHayiorus B reopuu kojiebanuii pemetku I 77 (c)
B oHOMepHOM ciydae [ 161
reoMeTpudecKkuil cTpykTypHslit paxrop T 173—178

3HaYCHUS DHEPIUU BONM3U OJ{HOM OparroBekoit miockoctu I 162—165, 175—178

— — BaIM OT OparroBckux mockoctei [ 160
30HBI p-THna 1 s-tuna [ 161
WJLTIOCTpAIMs Ha IPUMeEPE HEKOTOPBIX METAILIOB, I 283—306
U TIOPOT MEX30HHBIX ONTHYECKHUX NepexooB B amomunand II 302—304
————— B IIEI09HEIX MeTamnax I 294, 295
U cnuH-opOuTansHoe B3auMozeiicteue I 175
HOMep 30HHI I 158
COOTHOIIIEHHE ¢ METOAOM IiceBaonorennuana [ 211-213
cpaBHeHHe ¢ 00BIYHOM Teopueii Bo3Mymenwuii [ 159 (c)
TEOpHUs OBEPXHOCTHHIX ypoBHeil [ 366—369
YPOBHH B TpaHeIleHTpUPOBaHHOM KyOudeckoi pemerke [ 167
YPOBHH B CX€MaxX pacIIMPEHHBIX, IPUBEACHHBIX U MOBTOPAIOMUXCS 30H [ 164,
165
ITpubnuxenne caMocorIacOBaHHOTO ToJis (mpubmnkenue XapTpu) cm.
Ilepuoguaeckuii moTeHITUAT
ITpubnuxenne cBoO6OAHEIX dnexkTponoB I 21, 72, 73
B IByMEpHOM ciydae [ 67
BUTHEpOBCKUM kpuctann I 299
Bonna cnimnoBoii motHoctH I 299
muamaraetusm 11 280, 281
JUDIEKTpUIecKas mpoHuaeMocTts [ 33, 338—343
U B3aMMOJICHCTBHE MeX Ty dekTpoHamu [ 329—352
u xore3us B Metauiax 11 40—44
U IpUOIIKEHNE He3aBUCUMBIX dJ1eKTpoHoB I 21, 73
M mesovunnie MeTamibl [ 284—287
u dkpanuposanue [ 337—344



KBaHTOBaHUE ypoBHel B MarHuTHOM none [ 270, 271, 281
KoppensauonHas sHeprus [ 336
mojens Jlpyne [ 17—42
Mojiens 3ommepdensaa [ 43—69
MOJIyllb BcecTOpoHHero cxarus [ 52, 53
aegocratku [ 70—72
obmennas >ueprus [ 334
napamaraetusm I 277—280
— B HEBHIPOXJIeHHOM ciy4dae [ 284
OCHOBHOE COCTOSHHE, cBoMCcTBa [ 45—53
ocHoBHBIE (popmynsl [ 371, 372
IJIOTHOCTH DJIEKTPOHOB nporoaumoctH I 19, 20, 72
— — — BRIpaXeHHad depe3 k[ 49
IUIOTHOCTh DHEPTMH OCHOBHOT'O COCTOSIHUS B OTCYTCTBHE B3aumozeiicTeus [ 334
— — — — IIpY HAJIMYMHU B3auMojeiicTeus [ 52
— — temoBoii I 60
npeen BeIcokoH muotHocTH [ 334
npubnmxenue Xaptpu — ®Poxa [ 333—337
teopus pepmu-xuakoctu I 344—350
TemnoeMKocTs [ 60—63
TEPMOAUHaAMHYECKHe cBoMcTBa [ 53—63
ypaBHeHue cocTossHus [ 52, 68
YPOBHH B I.IL.K. pemerke I 167
xumMudeckuii norenmai I 60
ITpubmuxenne Criorepa ais oomennoro wieHa [ 336
ITpubmuxenne Xynna — Mymmukena I 293 (c)
IIpumecu
u OecmieneBas cBepxnpoBoagumMocts I 341 (c)
u npoBoauMocTs [ 218, 314
u 5¢dext Konno 1T 302—304
marautHele [1 300—304
yopyroe paccessHue Ha Hux [ 320—322
Cm. maxoice JledexTrl B kpucTamiax
IIpumecH B NOTyNpOBOTHUKAX
6oposckuit paguyc II 201
JIOHOPHI | akienropsl I 199
¥ KOHIIeHTpanus Hocuteneit Toka I 195, 196, 198, 199, 205—207, 209
U yaensHoe conportusieHue II 187
neruposanue II 210, 211
HaCeIeHHOCTh YPOBHEH Npu TepMoArHaMHuIecKoM paBHoBecuH 11 203—206
MIPOBOMMOCTH 3a CUET NMpUMeCHO# 30HHI 11 207
sHeprus casu II 203



Cm. maxkoice IlonynpoBOTHUKH
IIpumuTuBHas saeiika [ 83, 84

o6nem I 83

— B oOparHoii pemerke [ 98, 103
IIpunnun neransHOrO paBHoBecus I 321
ITpunnun aymu 1 45, 332 (c)

¥ MHEPTHOCTH 3anoaHeHHBIX 30H [ 225 (¢)

U KJIaCCUYeCKas TUHAMHKa diekTpoHa I 65

U Kyneposckue napsi II 369

M MarautHoe B3anmoaeicTeue 11 289, 290

U HenpoHuaeMocTs HOHOB II 11

U OCHOBHOE COCTOSIHME B IPUOIMIKEHUU CBOOOHBIX d51eKTPOoHOB I 48

U paccesiHue Ha nmpumecsx [ 321, 322

U 9acToTa paccesHus dnekrpona [ 313

Y DJICKTPOH-2IEKTPOHHOE paccesaue [ 345— 348
IIpunnun coorBerctBus [ 272
IIpo6oit 3unepa cm. IIpoboii snexkTpudeckuit
IIpo6oit marauTHb I 223

B F'eKCaroHaJIbHBIX JIByXBaJICHTHHIX MeTauiax [ 300

U cnuH-opOuTanbHOoe B3aumoeiicteue I 223

u ¢ynxiuu Banse 1 193

YCIIOBHS €T0 OTCYTCTBHS B OIyKiaccuaeckoi mojenu [ 222, 223, 387—389
IIpo6oit onexTpuueckuii [ 223

B HEOJHOPOAHBIX oynpoBogHukax II 212

u ¢ynxiuu Banse 1 193

YCIIOBHS €T0 OTCYTCTBHS B OIyKiaccuaeckoi mojenu [ 222, 223, 387—389
IIpomexyrounoe cocrosnue B cBepxpoBoaaukax II 346 (c)
IIpocras rexcaronansHas pemerka bpaso I 88

pemeTtka, obparHas k Heii [ 98

CBA3b ¢ poMOudeckoii pemerkoi I 127 (c)

— ¢ poMbooapudeckoit (TpuronansHoit) pemerkoii I 133 (c)

Cm. maxkoice I'excaroHanbHas IIIOTHOYNAKOBaHHASA CTPYKTypa
IIpocras xybudeckas pemerka bpaso I 78

KoopauHaioHHoe uucio I 83

IIPUMEpHl XUMHUYECKHUX JJIeMeHTOB | 82

pemeTka, obparHas k Heit [ 97

pemerounas cymma I 301

YIIaKOBOYHBIA MHOXUTEND [ 94
IIpocras monoxnuHHas pemerka bpaso [ 125, 126
IIpocras TerparonansHas pemerka bpass I 123, 124
IIpoctpanctBenssle rpynnsl I 120

xommuecteo 1 127, 133

cumMmopdusie U HecummopdHsie I 134



COOTHOIIICHUE C TOYEYHBIMU IpynnamMu U pemerkamu bpass I 133, 134
skBUBaNeHTHOCTH [ 122 ()
IIpocTpancTBEeHHBIE pa3Mephl aTOMHBIX BOMHOBHIX (yHKImi I 182
«Ipoctrie» MeTayibl (METAIIBI ¢ TOUTH CBOOOHBIMU dnekTpoHamu) [ 157, 306, 307
IIponecc namaranumusanus 11 335, 336
IIponeccr nepebpoca I 129, 130
BeIMep3anue I1 129
U BBIOOD dneMenTapHo# saetixu 11 130
U HopManbHBIe nporeccs! 1T 129
U cOXpaHeHue kBasuummynsca II 129
u TemonposoaHocTs I 131—133
u yBneuenue ¢ononos II 153, 154
u anekrpoconporusneHue I 152—154
IIpounocTts kpucTannoB uaeanbHbIX II 248
— — peanbHbx 1 252, 253
Cm. maxace Jlucnoxarumn
IIpsimas pemertka [ 95
ITpsamoit o6men 11 296, 297
IIpsmoii onTuaeckuii nepexox II 190
IIse3o0anexrpuuectro I 179 (c)
Pabora Brixoga I 354—359
JUIsl HeOKBUBAICHTHBIX NToBepxHocTeH I 359
¥ KOHTaKTHas pa3HOCTh noteHnuanos [ 359—361
U TepMOdIIeKTpOoHHas dmuccus 1 362-364
Pamuyc nonnslii cu. MonHbIe paguychl
Pamuyc xoBanentnslit I 19 (c)
Paznoxenue 3ommepdensaa I 59, 67
— —BeIBOA I 374, 375
PasmaranuauBaromuii daxrop II 337
Pasmepnsie sddextrr [ 280, 281
PamanoBckoe (komOunanuonnoe) paccesaue I149, 109—113
Kknaccuueckud mojaxon I1111—113
CTOKCOBBI M aHTUCTOKCOBBI KOMIIOHEHTH!I [I 109
Pacnipenenenue boze — Oitamrreiina II 81 (c)
Pacnpenenenue bonsiimana cu. Pactipenenenne Makcsenna — bonbiimana
Pacnpenenenue Makcsenna — bonsimana [ 41, 43, 44
U HEBHIpOXKACHHBIE nomynpoBoanuky II 207, 208
cpaBHeHHe ¢ pacnpeneiacHueM @epmu — Jlupaka [ 43—44
Pacnpenenenue Ilyaccona I 40, 41
Pacnipenenenune ®@epmu — Jlupaka [ 43, 44, 53-55
B ITPpOCTpaHCTBe ckopoctei [ 43, 63, 64
BoIBOJ [ 43, 44, 53—55
Kaccudeckuii npeaen [ 68



IIPH TEPMOIJIEKTpOHHOM dmuccun 1 362, 363
cpaBHeHHe ¢ pacipeneneHueM Makcsenna — bonsivana [ 43, 44
Paccesnue
BIepes (Ha Majble YIIIbl) U TeMIlepaTypHas 3aBUCUMOCTh YIEIbHOTO
anextpoconporuBineHus I 152
u Hesaryxaronmue Toku I 364, 365
Ha MarHuTHBIX npumecax 11 302—304
HEYTIPYroe ¥ HeNpUMEHUMOCTh 3akoHa Bugemana — ®@panna [ 322, 323
yopyroe u3otponHoe Ha npumecsx [ 320-322
JJEKTPOHOB, MexaHU3MHI [ 314, 315
anexktpoH-poHoHHOoe II 149—154
JIEKTpOH-dNeKTpoHHOE [ 21, 22, 345—348
Cm. makoice AHTapMOHUYECKHE WieHB!; bpuosHoBckoe paccesnue; Bpems
penakcanun; Jludpaknus peHTreHoBCKUX ydeit; [Ipubnmkenno BpeMenu
penakcanuu; PamanoBckoe paccesinue; Paccesnue HeiiTpoHOB; CTOIKHOBEHUS
Paccesnue neittponos II 49, 98—107, 381—385
6ecdononnoe I1 100, 384
nsyxdononnoe II 103, 104
JuinHa paccessaus I 381
3aKOHBI COXpaHeHus B 01HOGOHOHHBIX nponeccax II 106, 107
u BpeMs xu3HU Gononou II 103, 104
u kBasuumnynsc I 99, 100, 379, 380
u MarauTHOe ynopsanodenue 11 98 (c), 312—314
U OTIpefieNieHue CTpyKTyphl kpuctamios 11 100
u nonspusaius ¢pononos II 104 (c), 385
¥ COHHOBEIE BOJIHEI 11 322, 323
u ¢pakrop Jlebas — Bannepa II 114, 385
korepentHoe I1 97 (¢), 381 (¢)
marautaeie ouky 11312, 313
obmras reopus I 381—385
onunodononnoe II 103, 104
paccMarpuBaeMoe kak BoHOBo#U mponecc [1111—113
Paccesinue cBeta cm. bpummosHoBckoe paccesnue; PamanoBckoe (KOMOMHAITMOHHOE)
paccesHue
Pacmmpennas 3ona [ 175
Pacmennenue B kpuctamummaeckom none I 273
Pacmiennenue Mex Iy TPUILICTHRIM U CUHTJICTHBIM cocTostHusAMH I 290—294
Penxoszemensubie noHEL, 3 dexTHBHOE Yncio MaraeToHoB bopa II 273
PenxozeMensHbIe MeTalIbI, 30HHas cTpykTypa [ 308—310
, — — kocBeHHbIi oomen 11 301
Penopmanuzaruonnas rpynmna II 316 (c)
PentrenoBckue myqn, sHeprus [ 104
— — — — cpaBHeHHe ¢ dHepruei gononos II 108



Pemerxa I 74, 87 (¢)
Pemerku bpass [ 76—87
rpynna ux cummerpuu I 119, 121, 123
U KOHe4HbIe Kpuctamisl [ 78
konmuuectBo [ 127, 128
uetpanciasauonHad cummerpus [ 119—137
onepanuu cummerpun [ 212, 128—131
— — paspemeHHsIe yrisl nosopota [ 129, 137
onpenenenus [ 77, 78, 82 (c)
pouCXOxKAcHNE Ha3Banus [ 122
CUMMeTpHUs OTHOCUTENbHO uHBepcuu [ 136
CpPEeTHUX MONOKEHUH B TuHamMu4aeckoi cucreme II 52
tunsl [ 122—127.
Cm. makoice Kpucrannudaeckue cucteMsl; Tumel pemerok bpasa
Pemerka o6parnas cu. OOparHas penierka
Pemerka npsamas [ 95
PemeTtka ¢ 6asucom I 86, 87
— — — obparnas k neit [ 96 (¢)
Pemerounas temnoemMkocTs cu. TennoeMKkocTh peneToqHas
Pemerounas TemmonpoBOHOCTh cum. TemmonpoBOIHOCTh JUIIEKTPUKOB
Pemerounsie cymmsr 11 31
— — I KyJOHOBCKOTO noteHuana Il 34—37
Punbepr I 50, 371
Pon dazosoro nepexoaa Il 180. Cu. maxace Kputnueckas remnepatypa; Kpurudeckas
TOYKa
Pombuueckas kpucrammudeckas cucrema I 124, 125, 135
Pombooapudeckas (tpuronansHas) pemetka bpaso I 126, 135
pemeTka, ob6parnas k Heii [ 103
CBA3b ¢ KyOuueckumu pemerkamu bpasos I 126 (c), 136
Poct xpuctannos Il 253—254
Caepxobmen II 296, 297
Caepxnporoaumocts I 340—369
6ecmenenas I 341 (c)
Buxpesble nuHUH 11 347—348
JunHa KorepeHTHocTH I 352
wkecTkue» ceepxapoBogHukH II 348
uaeanbHei quaMardetusum II 341
uzotonuueckuit apdexr II 359 (c)
U 3aryxaHue ynbTpas3Byka Il 350, 351
U uaeanbHas npoBoauMocTs 11 345, 352
u uappaxpacuoe nornomenue II 350
Y TIOTJTIONICHHUE BBICOKOYACTOTHOTO M3mydeHus I 349, 350
u TpurieTHoe cnapuBanue I 356 (c)



kBantoBanue noroka Il 348 (c), 363, 364
KOHIIEHTpAIlHs CBEPXIPOBOAIMX d11eKTpoHOoB II 351
Kputudeckas temneparypa Il 342, 343
kputudeckuii Tok I 344
— — B IWIHHApUYeckor mpoBonoke I» 369
HaMarHu4deHHOCTS 11 347
ocHoBHOe coctosHue II 355
napametp nopsaka Il 362
nepBoro u Broporo poja I 346—348
npomexyrousoe cocrosaue Il 346 (c)
paspymenue Bo BHemHeM mnone Il 344. Cu. maxoice Kputndeckoe none
cBepxmpoBojamue dneMeHTs I 341
cuneHag cBa3b 11 358, 360
CKpBITas TEIIOTA Nepexoaa B MarHuTHOM none I 368
cmemanHoe cocrognaue II 346
TEIJIOEMKOCTh HU3KOTEMITepaTypHas snektponHas 11 368
— CBA3b ¢ BeNWIUHOU Kputudeckoro nons I 360
— ckadok II 360—361
termonpoBoaHocTs 11 344, 345
tepmouHamuka Il 368
TepMoanekTpudeckue croiictea [ 257, 11 344, 345, 365 (c)
dazoBas auarpamma II 346
addext Meiicuepa II 345, 346, 353, 361, 362
addextr [xozedcona I 365—367
Cm. makace Kputnaeckoe none; Kyneposckue napsr; Hezaryxarommue Tokw;
Teopus bapauna — Kynepa — IlIpuddepa;
Teopus I'unzbypra — Jlannay; TynaenupoBanue; Yparaenue JIOHI0HOB,;
OHepreTudeckas meinb
CaepxToHKOe (KOHTaKTHOE, (pepmueBckoe) B3aumoseiicraue II 281 (c)
Co6ojnas sneprus (I'emsmromeiia) [53, I 117
— — marauTtHas I 260
Cobousit 3apsan u cesa3anuskii 3apsan I 158 (¢), 1391
CessmiBarorue cocrosaus I1 293 (c)
Cas3s Paccena — Caynnepca I1 265
Ceasp xumuveckas 11 10, 11, 21
Cnasur Haiita IT 282
Casur (Tpancnsmus) pemetku bpaso I 82
Cnpurosas nedopmarus I1 240
Cnsurosoe Hampsbxenue I 249
Cerneroanexrpudaectso II 179, 180
Cxxumaemocts auabarudeckas u uzorepmudeckas I 119. Cu. makoce Monyns
BCECTOPOHHETO CHKATHS
Cuna Jlopenna [ 27



Cunosele nocrogassie I 54
CunbHas CBA3B DIIEKTPOHOB cM.. METON CUIIEHOM CBA3U
CuMMeTpusi OTHOCUTENEHO UHBEPCUH U (Pyphe-KOMIOHEHTHI IEPHOUIECKOTO
norenimana I 144
CummMmopdHBIe npocTpaHcTBeHHBIE rpynmsl [ 134
Cunrnernsle cocrosaus 1 289
Cxeitnmunr Il 327—329. Cu. makoce Kputudeckas Toqka
Ckun-crnoit, rmybuna I 278, 282
Cxonsxenne II 249
Ckopoctb 61oxoBckux anektpoHos [ 147, 380
— — — COTJIaCHO METOy CUIbHOM cBa3u I 189
Cmreposckuii aerepmuHant [ 332
Cwmemannoe cocrosHue B cBepxnpoBoanukax Il 346—348
— — — — CpaBHEHHUE ¢ IPOMEXKYTOUHEIM cocTosiHueM II 346
s — d-cmemuBanue (rubpuauzamnus) I 185
Cwmemaroniee HanpspkeHHUE B p — n-niepexoje I1 219
Cob6crBennnie noaynpoBoAHUKH I 186. Cum. maxoice TlonynpoBoaHUKN
Cxkopocts @epmu I 50, 51
Cootnomenne boma — Crasepa II 141
Cootnomenne Knayzuca — Moccortu II 166
Cootnomenune Jlugmana — Caxca — Tenncpa 11 171
B cerHeroonekTpukax II 181
u Markue moxel IT 181
0606mennoe IT 183
Cootnomenue Jlopenna II 165
Coornomenue Momngo II 257, 258
CootHomenune Oinmreiina I 222
B BEIpOXIeHHOM ciydae II 231
BEIBOJI HA OCHOBE KMHEeTH4eCcKo# Teopuu I 231
Cootnomenns Kpamepca — Kponwura I 392
Cootnomenns Oncarepa I 263
Cocrosiaue u yposeHs [ 45 (c)
CoxpaHeHue UMIIynbca, CPaBHEHHE ¢ COXpaHeHueM kBasuumnynbcea Il 375, 376. Cm.
makaice KBa3suuMITyIbC
Crnapusanue cm. Kyneposckue napsl; Teopus bapauna — Kynepa — IIpuddepa
CrniunoBas xoppernsiuonHas ¢ynxkius I1 320
BUJ BOM3u kputudeckoit Touku I 329 (¢)
— IpH BBICOKMX Temmnepatypax I 324, 325
Cnunosasd saTponus I 275—277
CnuHOBBIE BOJTHEI
B aHu30TpomnHoi mozenu I'eiizenbepra II 322 (c), 337, 338
B anTu(eppomarnerukax Il 322
B (eppoMarseTukax 318—323



— — ¥ CHOHTaHHas HAMarHMIeHHOCTh MPU HU3KUX TeMmrepatypax Il 321, 322
Habmoaenue ux 11 322, 323
cynepriozunus II 320, 321
CrniunoBrle MaTpuirsl Ilaynu, anre6pandeckue coiictsa I 283
CnunoBsnii ramunsroHuaH Il 294—296
uszotponus I 295
Y DHEPTUs JUIMONBHOTO B3aumojenctsus I 295
Cm. maxoice MarautHoe B3aumozeiicteue; Monens I'elizenbepra
Cnun-op6utansHas cBsa3b cm. CnuH-0pOUTANBHOE B3aUMOJICHCTBHE
CrniuH-opOuTansHOe B3auMoJIeiicTBHE
B JIByXB&JICHTHBIX Ir'eKcaroHaibHbIX Metamnax [ 299, 300
B METaJUIaX ¢ TeKCarOHAIbHOU IJIOTHOYNaKoBaHHOU cTpykrypoi [ 175, 299, 300
B MeTo e cunbHOH cBsizm I 190, 191
B pacueTax Jis oYty CBOOOAHBIX JIeKTPoHOB [ 175
U MarHuTHas anusotponus II 295, 335
M MarHuTHoe B3aumojercteue I1 288
¥ MarHUTHBIN poboii [ 223
Cnun snektpona I 48
— — ¥ wIoTHOCTH ypoBHeii [ 149 (c)
Cmnaser [ 310, 311
— pa3baBnennsle marautHeie [ 301, 302
Choonrannas HamaramdeHHocTts I1 286, 309
BUJI TIPH HU3KHX TeMIIepaTypax B pamkax mojenu I'eiizen6epra I 321, 322
— — — — B Teopuu MoJekyispHoro moias I 330, 331
0coOeHHOCTH B kKputHueckoi Touke II 315
Cm. makoice Geppumarnetnsm, GeppoMaraeTusm
Craruueckas mojens pemerku [ 74, 11 45—49
Crekiia, X TEIUIOEMKOCTE U TerionpoBoaHocTh I 133 (¢)
«Crepxuam» [ 365
Crexuomerpudeckue criassl [ 310
CrokcoBa xomnonenTa Il 109
CronkHOBEHU
6moxoBckux dekTpoHoB [ 218
BepoaTHOCcTh [ 316—318
BIMSHUE HepaBHOBecHOU (yHknuu pacupeaenenus [ 316—318
B Mojteru [Ipyne [ 21—22
U TepMOAMHaMHUYeCcKoe paBHoBecHe [ 22, 246
Mex Iy pononamu II 127.
Cm. makoice AHTapMOHUYECKHE WICHBI; BTopoii 3Byk
mexauu3mel [ 219, 314, 315
¢ marHuTHEIMH npuMecsami 1 302—304
¢ HEMarHuTHBIMU npuMecsMu (ynpyroe) [ 320—322



anexktpoH-poHoHHEIE I 149, 154 Cm. maxorce Bpems penaxcanum; [Ipubmbkenue
BpeMeHH penakcanuu; PaccesHue
CronknoBurenbHbId wieH [ 319
Crpykrypa anmasa I 87, 88
u npeobpa3zoBanue unsepcuu [ 136
cTpykTypHbIi daxtop [ 115
yron Mexay cBsasamu [ 94
YIIaKOBOYHBIA MHOXUTEND [ 94
Crpykrypa 6emoro onosa I 135
— Bypuura II 18
— rpadwura [ 305
— neposckuTa II 181
Crpykrypa THna muenussIx coT [ 78
Y TeKCaroHaJIbhas IIIOTHOYIMakoBaHHas cTpykrypa [ 90
Kak penrerka ¢ 6azucom I 87
Crpykrypa xnopuaa Harpus [ 91, 92
cTpykTypHBIH dakTop [ 118
y MEI0YHO-TATONAHBIX KpucTawios II 12
Crpyxkrypa xnopuaa nesus [ 91, 93
— — — y HIENOYHOTATOUIHEIX coeaunenuii 1 12
Crpykrypa rmuakoBoit oomanku I 88, 93
HOHHBIX KpHucTauioB Tuna AnBvi Il 18, 19
KpUcCTaLioB coeaunenuii Tuna AmBv II 19, 20
CBA3b CO CTpyKTypo# Byprwura II 19
cTpykTypHBIH dakTop [ 118
Crpykrypssiii pakrop I 113—116
B JIByXB&JICHTHBIX MeTaiax [ 299
TreKCaroHaIbHOM INIOTHOYNaKoBaHHOU cTpykTypsl I 117, 118
qunamugeckwii 11 283
o0BeMHOIICHTPUPOBaHHOM pentetku bpaBa, paccMaTpuBaeMoii kak rmpoctas
KyOudeckas pemerka ¢ 6azucom I 114
CTpYKTypsI THHA anMaza [ 115
Coepa Depmu 149
B I. II. K. MOHOBaJIeHTHOM MeTamte [ 283, 288, 311
BT. II. K. TpexBajneHTHOM Metamie [ 301, 302, 311
BT. II. K. YeTHIpeXBaJIcHTHOM MeTtaiuie [ 172
B 0. II. K. MOHOBaJIeHTHOM MeTtaie I 283
B IIEJTOYHBIX MeTamax 1 284—287
Cdepa OBampaa [ 109
Cxema nosropsromumxcs 30H I 149, 166
— npuBeAcHHBIX 30H [ 149, 166
— pacmupenssix 30H [ 105, 166
Temmneparypa Jlebas cu. JlebaeBckas TemmnepaTrypa



Temmneparypa Kiopu cm. Kputndeckas TeMneparypa MarHUTHOTO IEpEX0/1a;
Kputnueckas TeMnepaTypa CETHETOIIEKTPUIECKOTO TIEpexoia
Temneparypa Heens 11 314
Temneparypa @epmu [ 51, 52
Temmneparypa Oitamrretina II 91
Ten3zop aedopmartuu 11 72
Tenzop npoBoaumoctu I 243
B IF'eKcaroHalbHbBIX cucreMax [ 260
B KyOuueckux cucremax [ 251
Teopema brioxa I 140
JlI0Ka3aTenbCcTBa nepsoe u Bropoe [ 140, 143
U IOBepXHOCTHBIE ypoBHH [ 366—370
Teopema bopa — Ban Jlesen I 267, I 261 (c)
Teopema Burnepa — Oxxkapra II 269, 284
Teopema I'puna (g nepuogudeckux pynxiuii) I 386
Teopema JImysumna [ 225, 385
— — " BEIBOJ ypaBHeHus bomeimana 319 (c)
Teopema ®rnoke I 140 (c)
Teopema SIna — Tennepa II 275
Teopus bapauna — Kynepa — Ipuddepa (BKII) II 353—362
BO30YxIeHHbIe coctostHus 11 357
u xyneposckue napsi II 354—357
U Hesaryxaromue Toku 11 364
u 5¢dexr Meiicuepa I1 361, 362
Kputndeckas temneparypa Il 358
kputudeckoe none II 359, 360
ocHoBHOe coctosHue II 355
ckagok temroemkoctH II 360, 361
TEIJIOEMKOCTH (QIIEKTPOHHAs) pU HU3KUX TeMmeparypax 11 360
sHeprerudeckas mens II 357
sbdextusHoe B3aumoseiicraue I 357. Cm. makoce Kyneposckue naper;
CBepxnpoBOAUMOCTH
Teopus Bo3MyIIeHMI 1 TPUOIIKEHUE TOYTH CBOOOIHEIX nekTpoHoB [ 159 (¢), 161 (c)
— — W JJIEKTPOHHBIE YPOBHH B MarHUTHOM none II 262
Teopus I'maz6ypra — Jlangay II 362, 363
Buxpu I1 363 (c)
u ypaBaenue Jlogaonos II 363
kBanToBanue notoka Il 363, 364
tok II 362
Teopus Jlebas — Xrokkens I 341 (¢)
— — — s obequenuoro cuos 11 231
Teopus xuaKocTei, cpaBHEHHE ¢ TeOpUeH TBepAbIX Ten I 74
Teopusa Konno II 302—304



Teopus nokansaoro mons II 163—166
Teopus meramioB 3ommepdensaa [ 45—69. Cu. maxorce Tpubmixenue cBOGOHBIX
JJIEKTPOHOB
Teopus meramios Jlopenmna I 66, I 208 (c)
Teopus monexynsapaoro nomus I 329—333 B6nu3u kputuaeckoit Touku II 338
BocipuuMumuBocTh II 332, 338
3akoH Kiopu — Beiicca xputuxka ee I 329
HU3KOTEMIIEpaTypHas CIIOHTaHHasd HamMarHudeHHocTs I 332
omnpeieNieHue CIOHTanHo HamaranaeHHoctu I 330, 331
MIPUMEHUMOCTH B clTydae cBepxnpoBosmero nepexoja I 359 (c¢), 360 (c)
CpaBHEHHE KPUTHUECKOH TeMIIepaTypsl, HOIydeHHOH! B €€ paMKax, ¢ TOYHBIM
3nadenueM II 331
Teopus ynpyroctu I 71—75
CBsA3b C Teopueit konebanmii pemerku I 71—75
ynpyrue nocrosaasie I 73—75
— — ¥ anTapMoHudeckue ieHs I1 116
— — YHCIIO0 HE3aBUCHUMBIX ITIOCTOSHHBIX JUIS CEMH KpUCTALIMIecKUX cucteM I
74.
Cm. makaice MOJynb BCECTOPOHHETO CHKATHS
Teopus depmu-xuaxoctu I 344—350
kBasuuacTunsl I 348—350
Kkpatkwuii 0630p I 350
f-pynxnus I 349, 350
JIEKTPOH-DJIEKTpOHHOE paccesnue [ 345—348
Tennosoe pacmmpenue II 117—123
¥ 3aBUCHMOCTb YacTOT HOPMAJIBHBIX Kojebanmii ot o6sema I1 118, 119
U 3allpellleHHas 30Ha B nonynposoaHukax II 189
u napamertp I'pronaiizena I 120—123
k03¢ dunueHT Temiororo pacumpenus I1 119, 122, 123
metamios I1 122, 123
TeMIiepaTypHas 3aBucuMocTs 11 121, 122
Cm. maxoice ITapamerp I'pronalizena
TennoeMkoCTs MarHuTHas
ocobeHHOCTh B kputnueckoi Touke II 315, 316
CpPaBHEHHUE ¢ PEHICTOYHON TermnoeMKOCThIO 11 285
Tennoemxocts pemerounas I 46, 47, 54—58, 81-91
BUJI U BEICOKMX Temneparypax Il 82, 83, 95
— npHu HU3KHUX Temneparypax II 79, 83—85
B ciryqae d usmepenuii II 95, 96
JUIS HENMWHEHHOTOo (IIpy MalbIX M) 3akoHa qucnepcuu II 96
moaenb Jlebas II 85—89
Mozens Dunmreina I1 89—91
— — cpasHeHue ¢ mozensio Jlebas I 89—91



HEJI0CTaTOYHOCTh Ki1accuaeckoit reopuu II 57, 58

o0mruit Buj B rapMoHudeckoM mpubmmkenuu I1 81

IIpY NOCTOSIHHOM 00BeMe U MpH nocTosHHOM AaBnenuu I 56 (c), 119

CpaBHEHME ¢ MarHUTHOM TermnoeMKocTho II 285

CpaBHEHHME C DIIEKTPOHHOH TemnoeMkocThio I 91, 155
TenmoeMkoCTh dMeKTpOHHASA

B cBepxnpoBoanukax Il 348, 349

— — Huskoremnepatypsad I 360, 361

— — mpu cBepxmnpoBoaameM nepexoge I 360, 361

— — ¢BA3b ¢ kpuTHdeckuM nomuem II 368

U INIOTHOCTH ypoBHeH [ 61

kyOuueckuit wnen I 68, 72, I 155

muHeiasni wien [ 60—63, 72

— — ¢ononHas nomnpaska II 147 (c)

HECOCTOATENBHOCTh KJIacCHIecKou Teopuu I 39

IIpY NOCTOSIHHOM 00BeMe U MpH nocTosHHOM AaBneHuu I 62 (c)

cpaBHeHue ¢ pemerounoi II 91, 155

TEOpHs B MPUOIIIKEHUH CBOOOTHBIX dIeKTpoHOB I 56, 59—63
TennmonposoanocTs auanexTpuxos II 123—133

6eckoHeuHas B rapMOHHYecKkoM npubmmkenuu 11 124

OeckoHeuHas B OTCYTCTBHE TporieccoB nepedpoca I 131

u xonebanus pemerku 11 48

u nporieccrl nepedpoca I1 129—133

npenen Kazumupa I1 133 (¢)

IIpH BBICOKUX TeMmeparypax II 128, 129

IIpY HA3KUX Temmeparypax II 129—133

CpaBHEHHUE C TeIIONPOBOAHOCTRIO MeTayuioB I 35, I 124 (¢)
Tennonposoanocts Metamios I 36, 45—40

B Mojieru 3ommepdennaa [ 66

B nonyknaccudeckoi moaenu [ 254—257

B cBepxmnpoBoanukax Il 344, 345

CpaBHEHHUE € TEIUIOMPOBOAHOCTHIO AMdNIeKTpUKoB I 35, I1 124

dopmyna JIpyne I 38

Cm. maxoice 3akoH Bugemana — @pania
Tepmoamnamuyeckuii morennuan ['u66¢ca I 373

— — — a4 cBepxmnpoBoaauka Il 368
TepmoaunaMmudeckoe (TEMIOBOE) paBHOBECHE U CTONKHOBeHU: [ 22, 246

— — — nokansHoe [ 22, 246
Tepmomarautasie 3¢ dexTsl I 259 (¢), 261
Tepmoanexrpuueckue ddpdexts [ 39—41, 66, 257—260, 262
— — B cBepxnpoBojaukax I 257, I1 344, 345, 365 (c)
Tepmosnekrpudeckoe nomne I 39
TepmoonekTpoaBIKyIIas cuiia (TepMo-3. 1. C.)



middepennmansias [ 40, 257—259
B nonyknaccudeckoi moaenu I 257—259
B cBepxnpoBoanukax 1 257, 11 344, 345, 365 (¢)
B TEOpPUH CBOOOTHBIX 271eKTPOHOB [ 66
u xonebanus pemrerku I 259
u 5¢dexr ITenstre [ 259, 260
u 3¢ dpext Tomcona [ 262
HEJI0CTaTOYHOCTh KiIaccuieckoit reopuu I 40
Tepmoonexrponnas smuccus [ 362—364
TerparonansHas kpuctaumdeckas cucrema I 123, 124, 135
Tuns! HOcutenei [ 221, 222
Tuns! pemerox bpass
GazonentpupoBanHas pomouueckas [ 125
rpaHelleHTpupoBaHHas Kyouaeckas [ 81, 82
rpaHelleHTpupoBaHHas pomOudeckas I 125
o0seMHoOIIeHTpUpOBaHHas KyOudeckas [ 79—S81
o0seMHoOIIeHTpUpOBaHHas pomOudeckas [ 125
npocTas rexcaronansHas [ 88, 126
npocras kyouueckas [ 78
npoctast MoHOKIMHHAs [ 125
npoctas pomOuueckas [ 125
npocTas TerparoHanbHas [ 123, 124
poMbosnpudeckas (TpuronansHas) I 126
TpukiauHHAA [ 126
IICHTpUpOBaHHasi MOHOKIMHHAA [ 126
[ICHTPUPOBaHHas TeTparoHanbHas [ 124
Tok renepanuu II 219
— — ¢opmynsr 11 225—230.
Cm. maxkoice p — N-Iepexo.
Tox HachIEHHs
B p— n-niepexoje 11 219—225
— — IpH TEPMOIJIEKTPOHHOU dMmuccuu [ 363
Tok pexom6unanuu 11 219
— — CBA3b ¢ TOKOM renepanuy II 219.
Cm. maxkoice p — N-Iepexo.
Toueunsle rpynmns! cu. Kpucrannorpadudeckue To4eqHBIE TPYIIITHI
Toueunsie nedexts Il 234. Cm. maxoce Jledpexts B kpucTamiax
Tpexsanentnsie Metausl [ 300—304
TpuronansHas xpucrammyeckas cucrema [ 126, 135
CBsA3b C TekcaroHansHOM cucremoii I 133 (c)
— ¢ KyOuueckoii cucremoii [ 126
Tpuronansnas pemerka bpass cu. Pombosnpudeckas pemerka bpaso
TpuxnuaHasg kpuctanmudeckas cucrema I 126



Tpuxnunnag pemerka bpass 1 126
Tpunnernoe cnapusanue B xugaxoM Hed II 356 (c)
Tpunnernsie cocrosaus I 289
Tpy6xa Jlannay I 273, 274
Tynuenuposanue
W3 HOPMAIBHOTO MeTaia B cBepXIpoBoaHuK I 349
— — — — " dHepreruyeckas mens 11 349
MEXTy CBepXIpoBOIHUKaMH HopMaibHOE II 366
s dextrl JIxo3edeona I 365—368
anexkTpoHa B pemerke [ 190
Veneuenue ¢pononos II 153, 154
VrioBoii MoMeHT, cioco6 06o3nauenus I1 262
VYron Xonmna I 31
— — B BeI[ECTBaxX C OTKPHITEIMU opOutamu [ 241
YnakoBo4uHbEIN MHOXHTENS [ 94
VYrpyroe paccesnue u 3akoH Bunemana —®@panna II 322, 323
Vpasuenne bonbenmana [ 318—328
BapHalMOHHEIN npuHIun I 327, 328
U 3aKOHBI coxpaHenus [ 327
000cHOBaHME NPUOIMKEHUS BPEMEHH pellakCalliy JUIs U30TPOITHOTO YIIPYroro
paccesanus Ha npumecsx [ 324—326
pemreHue B mpubnmxeHuy BpeMenu penaxcaruu [ 319, 320
Cm. maxorce IIpubnkeHne BpeMeHH peaKkcalun
Vpasuenne Jloggonos I 351—353
Juts mmactunsl 11 368
u teopus I'unzbypra — Jlanmay II 363
VYpasuenne Puaapacona — Jlammmena [ 363
VYpasrenue coctosHus qudnekTpukos II 117— 122
— — — ¥ 3aBUCUMOCTH YaCTOTH HOPMaJIbHBIX Konebanuii ot o6vema I 117—
121
VYpaBuenus Makcsenna B cBo60oaHOM npoctpancTse [ 32
— — MakKpOCKONMYECKHE B IeKTpocTarndeckoM ciaydae I 157—162
VYpasrenus Xaptpu [ 330
— — BBIBOJ U3 BapuanuonHoro npuanuna Il 331-351.
Cm. maxarce Tlepuogudaeckuii MOTESHITAAT
VYpasuenus Xaptpu — @oxka I 343, 344
JUist CBOOOHEIX dnekTpoHoB I 333—337
U BOIIHHI 3aps10BoH miotHOCTH II 299
u