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MEXT'OCY JAPCTBEHHBII CTAHJIAPT

MATEPHAJIBI IOJYITPOBOJHUKOBBIE
TepMHuHBI 1 oNpe/iesIeHUs] OCHOBHBIX 3JICKTPOQU3HYECKHX IapaMeTPOB

Semiconductor materials.
Terms and definitions of
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29.045

IHocranosiennem I'ocynapcreennoro komurera cranaapros Cosera MunuctpoB CCCP or
18 uroast 1977 r. Ne 1755 nara BBeAeHHs1 yCTAHOBJIEHA
01.07.78

N3JIAHUE 2005r. ¢ U3menennem Ne 1, yrepsnennsiM B Mae 1982 r. (MVC 9-82).

Hacrosiiuuii crangapt ycTaHaBJIMBAaET MPUMEHAEMbIE B HAYKE, TEXHUKE U IPOU3BOJCTBE TEPMUHBI U
ONpeJIeSICHUS] OCHOBHBIX MOHATUN MOTYPOBOJHUKOBBIX MAaTEPUATIOB.

TepMUHBI, YCTAHOBIICHHBIC HACTOSIIAM CTaHAAPTOM, OOs3aTEABHBI IS NPUMCHCHUS B
JIOKYMEHTAITUH BCEX BHUIIOB, YICOHUKAX, YICOHBIX TOCOOMIX, TEXHUUCCKON U CIIPAaBOYHON JINTEPATYpE.
[IpuBencHHBIC OIpENCICHUS MOXHO, MPH HEOOXOIMMOCTH, U3MEHATH 1O (opMe H3IOXKCHUS, HE
JIOMyCKasl HapYILIEHUsI TPaHULL TOHSITHH.

Jns Kaxaoro MOHSATUS YCTAaHOBJIEH OAMH CTaHIApPTU30BaHHBIM TepMuH. Hepomycrtumble K
MIPUMEHCHHIO TEPMHHBI-CHHOHUMEI TIPUBEICHBI B CTAHAAPTEC B KaUECTBE CIPABOYHBIX M 00O3HAYCHBI
«Hpam».

Jl7s1 OTAENBHBIX CTaHJAPTU30BAHHBIX TEPMUHOB B CTAHAAPTE NPUBEAEHBI B KAYECTBE CIIPABOYHBIX
KpaTkue (OpMBI, KOTOpPBIC pa3peliacTcs MPUMEHITh B CIIyYasX, HUCKIFOYAIONIMX BO3MOXKHOCTh HX
Pa3JIMYHOTO TOJIKOBAHMSI.

B craHmapre mpuBeneH andaBUTHBIA yKa3aTelbh CONCPKAIMUXCS B HEM TEPMUHOB Ha PYCCKOM
SI3BIKE.

CraHgapTH30BaHHBIC TCPMUHBI HAOPAHBI MTOMYKUPHBIM MIPH(PTOM, HX KpaTKast (JOpMa — CBETIBIM,
a HEeZIONyCTUMbIE CHHOHUMbI — KYPCHUBOM.

B crammapre mpuBenCHO MPHWIOKCHHE, COJCpIKAIIee OOIIUE IMOHATHS (U3UKHA TBEPAOTO Tena,
MIPUMEHSIEMbIE K TIOJTYTIPOBOJHUKAM.

Tepmun Onpenenenue
1. IIpoBoAHNKOBBI MaTepHAT Martepuan, nNpenHa3HAYEHHBIA A UCIOJIB30BaHUS
€ro MOJIyIPOBOJHUKOBBIX CBONUCTB
2. IloaynpoBoaHUK ITo TOCT 19880-74*

* Ha teppuropun Poccuiickoit ®enepannu aeiicrsyer [OCT P 52002—2003 (3xech u panee).

BHUABI U COCTOAHUA TOJYITPOBOJHUKOB

3. IpocToii MOJyNpoBOAHHK IlonynpoBOoOHHK,  OCHOBHOM  COCTaB  KOTOPOTO
00pa3zoBaH aTOMaMHM OJIHOT'O XUMHYECKOT0 2JIEMEHTa
4. CJ10:KHBIi TIOJTYIPOBOHUK [TonynpoBOIHUK,  OCHOBHOM  COCTaB  KOTOpPOTO

O6pa30BaH aToOMaMu JIBYX WA OOJIBIIIEr0  YKCIIa
XUMHNYCCKHUX 3JICMCHTOB

5. DJIeKTPOHHBII MOJyIPOBOAHUK IlonynpoBOMHUK,  AJIEKTPOINPOBOAHOCTE  KOTOPOrO
00yCIIOBJIEeHa B OCHOBHOM IIEPEMELICHHEM 3JIEKTPOHOB
IIPOBOJUMOCTH

6. IbIpOYHbIil MOJTYPOBOHUK [TonynpoBOIHUK,  3IEKTPONPOBOJHOCTH  KOTOPOTO
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. IlpuMecHBIil MOJYIIPOBOJHUK
. CoOcTBEeHHBII OJYIIPOBOIHUK

. BBIPOXKICHHBIH ITOTyNIPOBOAHUK

HeBbIposKaeHHBII 0JIyNIPOBOIHUK

YacTuuno KOMIICHCHPOBAHHBII
MOJIYyNIPOBOHUK

CxoMneHCHPOBaHHBII
MOJYIPOBOHHMK

o0yclIOBJIeHAa B OCHOBHOM II€PEMEIICHUEM  IBIPOK
IIPOBOJUMOCTH

IlonynpoBOMHUK,  JIEKTPOINPOBOAHOCTE  KOTOPOrO
OIpeIeIIAeTCs IPUMECIMU

IlomynpoBomHMK, HE  COAEpKAIlMi  IpUMECEH,
BIIUSIIOILUX HA €T0 3JIEKTPONPOBOAHOCTh

INonynpoBoguuk, ypoBeHb @DepMH B  KOTOPOM

pacroyio’keH B 30HE IPOBOJVUMOCTA WM B BaJCHTHOU
30HE, WIH XK€ B 3alpEHICHHOW 30HE Ha PACCTOSHHH OT
TpaHUIl YKa3aHHBIX 30H, MEHbIIEM KT

[onympoBomHuK, ypoBeHE @DepMu B KOTOPOM
pacCIIONIOKEH B 3aNpENIeHHON 30HE Ha PACCTOSIHUHU OT €€
rpanu, 6ombmeM KT

ITpumecHsIit MOJTyTIPOBOHUK, JJIEKTPOHHAS
(OpIpOYHAs)  MPOBOAUMOCTH  KOTOPOrO  YaCTHYHO
KOMIIEHCHPOBaHa JIBIPOYHOU (3neKTPOHHOIA)
IIPOBOJUMOCTBIO IIPUMECEH

IIpuMecHBII  NOAYOPOBOJHHK, B  KOTOPOM B
HOPMAJIbHBIX ~ YCIOBUSIX KOHLEHTPAUH 3IEKTPOHOB

MMPOBOAUMOCTH U ABIPOK MPOBOAUMOCTHU OJJUHAKOBBI

OCHOBHBIE 3JIEKTPOOU3NYECKHUE MAPAMETPBI IIOJYITPOBOJHUKOB

Hocuressb 3apsina
JbIpKa npoBoaMMOCTH
Jpipka

OcCHOBHBIE HOCHTEJH
MOJIYTIPOBOTHUKA
OCHOBHBIE HOCHTEIIU
HeocHoBHBIE  HOCHTEIH
MOJIYTIPOBOTHUKA
HeocHoBHBIE HOCHTEIH
PaBHOBecHBIE  HOCHTEIH
MOJIYTIPOBOTHUKA
PaBHOBECHBIE HOCHTEIHN
Hpn. Tennosvie nocumenu
HepaBHoBecHbIEe HOCUTEIHU
MOJIYTIPOBOTHUKA
HepaBHOBeCHBIC HOCHTEH
TI'opsiune HocuTeJIM 3apsiia

3apsiga

3apsiga

3apsiga

3apsiga

DJIEKTPOHHAsl 3J1EKTPONPOBOIHOCTh
NOJIYNIPOBOAHHUKA

OJIeKTpOHHAs! 2IEKTPOIPOBOJHOCTD
Hnm. Orexmponnas npogooumocme
JbIpo4HAas 3JIEKTPONPOBOIHOCTH
Hnm. Jeipounas nposodumocmo

CoOcTBeHHas1 21eKTPONPOBOAHOCTH

Hum. Cobemeennas npogooumocms

IIpumecHasi  3JEKTPONPOBOIHOCTH
MOJIYTIPOBOTHHKA
[TpumecHast 3eKTPONPOBOIHOCTD

®oToNnpoBoAUMOCTH

CoOcTBEeHHAN KOHIIeHTpauust

ITo TOCT 19880-74

He3zanonHeHHas BaneHTHas CBA3b, KOTOpasi MPOSIBIIET
ce0s1 Kak IOJIOXKMTEIbHBIA 3apsj, YHUCICHHO DPaBHBIN
3apsay IEKTpOHa

Hocutenu 3apsna, KOHIEHTpanusi KOTOPBIX B JAHHOM
MIOJIYTIPOBOJHUKE TIpeolIiaaeT

Hocurenu 3apsina, KOHUEHTpauusi KOTOPbIX B JAHHOM
MOJIYIPOBOJIHUKE MEHbIIIE, YEM KOHLUEHTPALUsI OCHOBHBIX
HOCHTENIeH 3apsiia

Hocurenu 3apsina, BO3HUKHOBEHUE KOTOPBIX SBHIIOCH
CIICZICTBHEM TCIUIOBBIX KOJICOAHWH KPHUCTAIDTHYECKON
peleTku MOJIYIPOBOJHUKA B YCIIOBUSIX
TEPMOJUHAMUYECKOTO PABHOBECHS

Hocurenu 3apsina nonynpoBOAHUKA, HE HAXOASIIUECS
B TEPMOJIMHAMUYECKOM PABHOBECHU MO KOHLEHTPALMH U
(MJIK) 1O PHEPTETUUECKOMY PACIIPEICIICHHIO

HepaBHoBecHble HOCHUTENM 3apsia MOJYNPOBOJHUKA,
CpelHsii DJHEPrusi KOTOPBIX CYIIECTBEHHO NPEBLIIIAET
PaBHOBECHYIO SHEPTHI0, COOTBETCTBYIOLIYIO TEMIIEpAType
KPUCTAJTIMYECKON PELIETKH

DIIEKTPOIPOBOJHOCTh MOJIYIP OBOJTHUKA,
00yCIIOBJICHHASI B OCHOBHOM TIEPEMEIIICHHEM JIICKTPOHOB
MIPOBOAUMOCTH

DJIeKTPONPOBOIHOCTb HOJTYTIP OBOJTHUKA,
OOyCIIOBIICHHasE B OCHOBHOM MEpEMELICHHEM JBIPOK
MPOBOJMMOCTH

DJIeKTPONPOBOIHOCTb HOJTYTIP OBOJTHUKA,
00YyCIIOBIICHHAS reHepanueit nap JNEKTPOH
MPOBOJMMOCTH — JbIpKa IPOBOAMMOCTH HPH JTFOOOM
crioco0e BO30YKACHHS

DJIeKTPONPOBOIHOCTb HOJTYTIP OBOJTHUKA,
OOyCJIOBIICHHAasT HWOHM3AalMeld aTOMOB JOHOPHOW MM
akKIEHTOPHOW  mpuMecedl mpu  moboMm  crocobe
BO30YKICHHUS

DJIeKTPONPOBOIHOCTb HOJTYTIP OBOJTHUKA,

o0ycnosneHHast poTope3nCTUBHBIM 3 (PeKTOM
KoHnenrpamyss paBHOBECHBIX HOCHTENCH 3apsiga B
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HOCHTeJIel 3apsiia MOJIyIPOBOAHUKA
CoOcTBeHHAsT KOHIICHTPATIHS
PaBHoBecHast KOHLEHTPALUA
HOCHTeJIeil 3apsiia MOJIyIPOBOHUKA
PaBHOBecHas1 KOHIIEHTpaLHs
KonuenTpauus HEPABHOBECHBIX
HOCHTeJIel 3apsiia MOJIyIPOBOAHUKA
HepaBHoBecHast KOHUEHTpaLUs
HN30bITOYHAS KOHLCHTPALUA
HOCHTeJIeil 3apsiia MOJIyIPOBOHUKA

N30bITOYHAS KOHIICHTPAITUS
Kputuueckas KOHLEHTPALUA
3JIEKTPOHOB MPOBOAMMOCTH
MOJIyIPOBOJAHUKA

Kpuruueckas KOHLIEHTpaLus
3JIEKTPOHOB

Kputuueckas KOHLEHTPALUA
JAbIPOK NMPOBOAMMOCTH
MOJIyIPOBOJAHUKA

Kpuruueckass KoHLIEHTpaLus JbIPOK
JddexTUBHAS Macca  HOCHTEJs
3apsiia noJynpoBOAHUKA

DddexTuBHAS Macca HOCUTEIS 3apsiia

JddexTUBHOE CceyeHHMe 3aXBaTa
HOCHTEJISl 3aPsi/ia MOJTYNPOBOIHUKA
D deKTHBHOE CCUCHHE 3aXBaTa

JAuddy3uonnas AIuHA HEOCHOBHBIX
HOCHTeJIeii 3aps/ia MOJTyNIPOBOJHUKA
Juddysnonnas umna

Oo0BbeMHOE BpeMs JKM3HH
HepPaBHOBECHBIX HOCHTeJell 3apsija
MOJyTPOBO/THHKA

O0BbeMHOe BpeMs JKU3HU
IloBepxHOoCTHOE  BpemMsl  KH3HH
HEepPaBHOBECHBIX HOCHTeJell 3apsija
MOJIyTPOBO/THHKA

[ToBepxHOCTHOE BPEMSI JKU3HH

¢ dexTUBHOE BpeMs JKU3HU
HepPaBHOBECHBIX HOCHTeJell 3apsija
MOJIyTPOBO/THHKA

DddexTuBHOE BpeMs KU3HH

Juuna  gpeiipa HepaBHOBeCHBIX

HOCHUTeJIel 3apsiia MOTYyNPOBOTHUKA
Jlimna npetida

CkopocThb TOBEPXHOCTHOI
pexoMOMHANIUM HocHUTeJiell 3apsiaa
MOJIyTPOBO/THHKA

CkopocTb MIOBEPXHOCTHOM
pEKOMOMHAIINU

OHeprusi aKTHBaAllMH  NpuMecei
MOJIyTPOBO/THHKA

DHeprusi aKTuBaIuu

Konuentpanus BBIPOK/IEHUSI

NOJIYNIPOBOHUKA

COOCTBEHHOM TOJTYTIPOBOAHUKE

KOHHGH’I‘paHI/IH IIOJABHKHBIX HOCHTEIIeH 3apsaa B
NOJYIOPOBOAHUKE B  YCIOBUAX TEPMOJUHAMUYCCKOI'O
paBHOBECHS

KOHHGH’I‘paHI/IH HOCHTEIICH 3apsizia B IOJYIIPOBOAHUKE,
OTJIM4YHasA OT paBHOBeCHOfI

M306nITOK KOHIICHTpallu HEPABHOBCCHBIX HOCHUTETIeH

3apsAa B IONYNPOBOAHUKE HAJ  KOHLEHTpaluen
PaBHOBECHBIX HOCUTENEH 3apsaa
KonuenTpanus JJIEKTPOHOB MPOBOAUMOCTH
MONYNPOBOJHMKA, MpPH KOTOpod ypoBeHb Depmu
COBIAJAET C HIKHEN IPAHULEH 30HBI IPOBOAUMOCTHU
KonuenTpanus JIBIPOK POBOAUMOCTH
MONYNPOBOJHMKA, IpPH KOTOpod ypoBeHb Depmu

COBIMAJIAET C BEpPXHEH rpaHuLiel BaJICHTHON 30HbI

BGJ'II/ILII/IHa, nMceronmiasa Pa3sMEPHOCTb MacCChI u
XapaKTepusyromasa JABWKCHUC  HOCUTCIIA  3apsiaa B
MOJTYIIPOBOAHUKE oL ,HeﬁCTBHGM BHCIHIHCTO
QJICKTPOMATrHUTHOT'O ITOJISA

BGJ'II/ILII/IHa, umeom@as pasMEpHOCTL  IUIOMAAW U

06paTHa$1 MMPOU3BCACHUIO KOHLCHTpALUN HOCHUTETIeH
3apsJia JaHHOro TvIlIa B NOJTYHNPOBOAHUKE Ha CpeﬂHI/II\/’I
nyThb, HpOXOHHMLIﬁ HOCUTCIIIMU OT OCBO60)KI[CHI/I$I 0
3axBaTa

Paccrosinue, Ha ~ KOTOpOM B OJHOPOIHOM
MONYTIPOBOTHUKE TpH  OXHOMEpHOH muddy3uun B
OTCYTCTBUE DOJIEKTPUYECKOrO0 M MArHUTHOTO MOjaei

M30BITOYHAsT KOHLCHTPALMs HEOCHOBHBIX HOCHTEINCH
3apsijia YMEHbIIACTCS BCICACTBHE PEKOMOUHALIMY B € pa3

Cpennee BpeMsi MEXIy  TeHepanuei u
pekOMOWHAIMEH HEpaBHOBECHBIX HOCHTENCH 3apsilioB B
o0beMe MOoNTYIIPOBOIHHKA

OtHoleHue N30BITOYHOTO KOJIM4€ECTBa
HEpaBHOBECHBIX ~ HOCHWTENedl  3apsima B oObeme
MOIYNPOBOJHMKA K IUIOTHOCTM MX IOTOKAa Ha
ITOBEPXHOCTU

BenuunHa, XapakTepusyromasi CKOpPOCTb YOBIBaHUS
KOHLIEHTpAallU  HEPaBHOBECHBIX HOCHTENEH  3apsna

BCJICJICTBHE WX PEKOMOMHAIIMM Kak B O0beMe, Tak M Ha
MTOBEPXHOCTH TOYTIPOBOTHUKA

Cpennsis JUTMHA TIepeHOca HEPaBHOBECHBIX HOCHUTENCH
3apsga B TOJYIPOBOJHUKE SJICKTPUYCCKUM IIOJIEM 3a
BpeMs, TpOIIEeAIIee C MOMCHTA WX BO30OYXKICHHS IO
pEeKOMOMHAIINT

OTHOIIEHUE TUIOTHOCTH TIOTOKA HOCHUTENCH 3apsia,
PEKOMOMHHPOBABIINX Ha MTOBEPXHOCTH MOTYIPOBOTHHKA,
K KOHIICHTpaluu W30BITOUYHBIX HOCHTENCH 3apsma y
ITOBEPXHOCTH

MuHUMaTbHAS JHEPTUS BO3OYKICHUS TPUMECHOTO
atoMa, HeoOXomuMas Ui CO3JaHHWs  TNPUMECHOU
3JIEKTPONPOBOIHOCTH MOTYIPOBOIHUKA

MuHnMadbHas KOHIICHTpAIWs HOCHTEIICH 3apsna,
COOTBETCTBYIOIIAsA BBIPOXKJICHUIO IMOJYIPOBOJHUKA P
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KOHHGH’I‘paHI/IH BBIPOXKJACHUSA

Crenennb KOMIIeHCAllMH
MOy IPOBOAHUKA

CrereHb KOMIICHCAITUN
HNHBepcnoHHBIH caoit
MOJIyIPOBOAHUKA

WHBepcHOHHBIN croi

JIAHHOM TeMIepatype
OTHOLIEHUE KOHLIEHTpAalMM HEOCHOBHBIX HOCHUTENEH
3apsna, CO3JaHHBIX BO3OYXKICHHOW TIPUMECHIO, U
COOCTBEHHBIX HOCHTEJICH 3aps/ia TOIYIPOBOIHIKA
[IpunoBepXHOCTHBIN CJIOH MIOJIYTIPOBO/IHHKA,
00JTaTaroIIni 3JEKTPOIIPOBOTHOCTHIO, IIPOTUBOIIOIOKHON
IT0 3aKOHY JICKTPOIPOBOAHOCTU TITyOHMHHBIX CIIOCB

MIPOLHECCHI ! ABJIEHUSA B ITOJTYITPOBOJHUKAX

OcBoOoxieHue HOCUTEs] 3apsia
MOJIYTIPOBOTHUKA

OcBOOOXKIEHNE HOCUTENS

3axBar HOCHTEJIsI 3apsjaa
MOJIYTIPOBOTHUKA

3axBaT HOCHUTEISA

HNuikexkums HocuTeJ1el 3apsaaa
Nmxkexnus

JKeTpaKusi HOCUTe el 3apsiaa
OKCTpakIys

I'enepauus HOCHTEJIeH 3apsjaa
NOJIYNIPOBOHUKA

I'enepanus

I'enepanust napsl HocuTe el 3apsiga

I'enepanust mapsr

MonHonoJsipHas CBETOBAas
reHepanus HOCHTeJel 3apsjaa
MOJIyIPOBOJAHUKA

MoHomnosnsipHasi CBETOBasI FeHEpaLust
BunoasipHasi cBeToBasi TreHepaunust
HOCHTeJIeil 3apsiia MOJIyIPOBOHUKA
bunonspuas cBeroBasi reHepauus
PexomOunanuss HocuTeJieil 3apsiaa
MOy IPOBOJAHUKA

PexomOunHanust

Me:x30HHast pexoMOMHanHs
HOCHTeJIeil 3apsiia MOJyIPOBOIHUKA
Mex30HHAST PeKOMOWHATIHS

Hnn. Ilpamas pexombunayus
doronHan pexoMOMHAN U
HOCHTeJIeil 3apsiia MOJIyIPOBOAHUKA
®DoTOHHAS PEKOMOWHAIIHS

doHonHas pexoMOMHAL U
HOCHTeJIel 3apsiia MOJIyIPOBOAHUKA
®DoHOHHAS PCKOMOMHAITUS
IloBepxHocTHaAN pexoMOMHaNNs
HOCHTeJIeil 3apsiia MOJIyIPOBOIHUKA
[MoBepxHOCTHAST PEKOMOHMHAITUS
Juddy3uonnbiii Tok

JpeiidoBblii Tok

Bbunonspuas anddysus
HePABHOBECHBIX HOCHTeJIell 3apsija
110/IyIIPOBOIHUKA
Bunonspras quddy3us
Ipsamoii nepexon
10JIyNIPOBOJHUKE

BO3HUKHOBEHHE JIEKTPOHA MPOBOAUMOCTH WU
IBIPKM  TPOBOIMMOCTH B pe3ylbTare BO30YXKIEHHUS
nedekTa peneTky MoaynpoBOJHHUKA

Hcue3HoBEHNE 2IEKTPOHA MPOBOJUMOCTH WIH ABIPKH
IPOBOJUMOCTH B PE3yJbTaTe IMEpexoja Ha JIOKAJIbHBIN
YpOBeHb Je(heKTa PeIeTKH MMOTYIPOBOIHHIKA

Beenenne Hocutens 3apsaa B HOTYIPOBOIHUK

BI)IBCHGHI/IG HOCHUTCIIA 3apsi/ia U3 NOJTYIIPOBOAHUKA

[Mpomecc mpeBpamieHus CBS3aHHOTO D3JEKTPOHA B
CBOOO/IHBIH, COIPOBOXKIAOIIUICS o0pa3oBaHNEeM
HE3aBEPILIEHHON CBSA3HM C M30BITOYHBIM ITOJIOKUTEIHHBIM
3apsIoM

Bo3sHuKkHOBEHHE B IOJYNPOBOAHHMKE TMAPhl 3JIEKTPOH
MIPOBOJIMMOCTH — JIBIPKa IPOBOJAMMOCTH B PE3yJbTaTe
SHEPreTUYECKOTO BO3IEHCTBUS

Bo3HnKHOBEHHE B TONYNPOBOIHHUKE B pe3yJbTaTe
ONTHYECKOTO BO30Y)KICHUsSI HEPaBHOBECHBIX HOCHTEINCH
OJJHOT'O 3HaKa

Bo3HHKHOBEHHE B TIONYNPOBOIHHUKE B pe3yJbTaTe
ONTHYECKOTO BO30YXKICHUS PAaBHOTO YHCIa HOCHTENECH
3aps/I0B 000X 3HAKOB

Heiitpamm3anus mapel 3JE€KTpOH MPOBOAMMOCTH —
JIBIPKa IPOBOIMMOCTH

PGKOMGI/IHEIHI/IH HOCHTeEICH 3apsza 1noJIynpOBOIHHUKA,

OCyIIECTBIIsIEMasl ~ IyTeM  Iepexoma  CBOOOJHOTO
3JIEKTPOHA B BAJICHTHYIO 30HY
Mex30HHAsT ~pPCKOMOWHAIMS  HOCHUTENCH  3apsia

NOJYTIPOBOAHHKKA, COIIPOBOXKAACMAAd BbIICIICHUCM (I)OTOHa

Mex30HHasT pEeKOMOWHAIMs  HOCHTENICH  3apsina
MONYNPOBOJHMKA,  CONPOBOXJAIOIIAACA  Iepegadei
aKyCTUYECKOH SHEPTUU KPUCTAINIMYECKON PEIIEeTKE

PexomOnHanmst HocuTeneH 3apsia Ha TOBEPXHOCTHBIX
nedekrax HorynpoBOAHUKA

HampaBnennoe JIBIDKEHUE 3apsAa0B B
MOJYIIPOBOJHMKE, BO3HUKAIOUIEE BCIEACTBHE IPaJUCHTA
KOHIIEHTpaLU1 HOCUTENEH 3apsaaa

HanpaBneHHoe [BW)KEHHME HOCUTENEH 3apsjpa B
MONYNPOBOJHKKE, BBI3BAHHOE TPAJUEHTOM IOTEHIHANA
ANEKTPUUYECKOrO OIS

CoBmectHast 1uddy3usi HEPaBHOBECHBIX JIEKTPOHOB
U ABIPOK ITPY HAIMYHHU HIEKTPUIECKOT0 OIS

Hepexoa QJICKTPOHA B MOJYIIPOBOJAHUKE U3 BaJICHTHOM
30HBI B 30HY IMPOBOAUMOCTH C COXpPAHCHUEM BOJIHOBOT'O
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Ipsimoit nepexon
Hnm. Bepmukansnwiii nepexoo

BEKTOpa

IOPEKTHI B IOJYITPOBOJHUKAX

®orope3ncTUBHBbIH 3P dexT

Kpucrami-porodpdexr

IddexT noJst B 10JyNPOBOJHHKE
Dddexr momnst

®0TOMArHUTOIJIEKTPHYCCKHIA

3 pexT

TepmoMaruuTHbii 3¢ pext
Hnm. 3¢ gexm Pueu-Jleowka

JuiekTpoTepmMudeckuii appexr
Hnm. 3¢ gexm Tomcona

TepMoranbBannyeckuii 3pdexr
Ham. Dgpexm Hepucma-
Ommunecxaysena

IMonepeunsblii

TepMOraaibBAHOMATHUTHBIN Y dexT
Hnm. 3¢ gexm Ommunecxayszena

ponoabHbIi
TepMOrajibBAHOMATHUTHBII 3 ekt
Dddexr Hepucra

Maraurope3ucTuBHbIH et

Addexr Xosia

Iddexr I'anna

N3menenue UIEKTPUIECKOTO COIPOTUBIICHUS
MOJIYIPOBOJHNKA,  OOYCIIOBIEHHOE  WCKJIIOYHUTEIHHO
JIECTBHEM ONTHYECKOIrO U3IIy4EHHs] U HE CBA3aHHOE C €ro
HarpeBaHHeM

Bo3HUKHOBEHUE INEKTPUUECKOrO MO B OJHOPOAHOM
HEPAaBHOMEPHO OCBEIEHHOM MOIYIIPOBOIHUKE

N3menenue JJIEKTPOIIPOBOIHOCTH
MPUIOBEPXHOCTHOIO  CIOA  MONYNPOBOAHHMKA  MOJ
BO3JEHCTBUEM NIEKTPUUIECKOIO MO

Bo3HUKHOBEHUE B MOTYNPOBOJHHUKE JIEKTPUUECKOrO
[OJIs, HANpPSDKEHHOCTh  KOTOPOro  NEPHEHIUKYIISIpPHA
MarHUTHOM WHAYKOWM W TIOTOKY JIU(GQYHIUPYIOUIHX
YaCTUI] O] AEUCTBUEM IEKTPOMATHUTHOTO U3ITy4EHUS

Bo3HUKHOBEHUE MONEPEYHOrO TPaUeHTa TEMIIEPATYP
B NOIYNPOBOAHMKE MPH HAIMYMH  MPOJOJIBHOTO
rpaJleHTa TeMIEpaTyp U IpH BO3JEHCTBUH IONEPEYHOTO
MarHUTHOT'O TOJIA

BeineneHue uiau NOMIONIEHHE TEIUIOBOM DHEPruy,
00YCIIOBJICHHOE TPOJOIBHBIM TPAJAUCHTOM TEMIIEPaTypPhl
OpU  TOPOTEKAaHWU  JJIEKTPUUECKOr0  TOKAa  depes
OHOPOJHBII MOTYTIPOBOIHUK

BozHukHOBeHUE MONEPEYHON HaMpsSKEHHOCTU
JJIEKTPUYECKOr0 MOIS B MOIYINPOBOJHUKE BCIEACTBUE
HaJIMYUsl  TPONOJBHOTO TpajieHTa TeMIeparyp |
MONEPEYHOr0 MArHUTHOTO TIOMSI

Bo3HNKHOBEHUE ONEPEYHOr0 TpaueHTa TEMIEPATYP
B TIOJNYNPOBOIHHUKE BCIEACTBHE pa3zdpoca CKopocTeit
HOCHUTENEH MPU NPOTEKAHUM NIEKTPUUECKOrO TOKA U MpU
BO3CUCTBUM MONEPEYHOr0 MATHUTHOT'O TOJS

Bo3HUKHOBEHUE POJOIBHOIO IPaHeHTa TEMIIEPATyp
B TIOJNYNPOBOIHHUKE BCIEACTBHE pa3z0poca CKopocTeit
HOCUTENEH 3ap4J0oB MpH NPOTEKAaHWH 4Yepe3 HEro
JNIEKTPUYECKOrO TOKA M MPU BO3ACUCTBUM IONEPEYHOTO
MarHUTHOT'O OJIA

N3menenue IEKTPUIECKOTO COINPOTUBIICHUS
MOJYIPOBOJHUKA MO AEHCTBUEM MAarHUTHOI'O MOJIS

BO3HUKHOBEHUE TMONEPEUHOrO SNEKTPUUECKOrO IO

npu MMPOTCKaHNU QJICKTPHUICCKOIO TOKa uepe3
MOJYIPOBOAHUK, HOMeHIeHHBIﬁ B MAardivmTHOC I10JIC
FeHepaHI/IH BBICOKOYAaCTOTHBIX KoJeOaHu i

QJICKTPUYCCKOI'O TOKA B IOJYIIPOBOJAHUKE 11O Z[eﬁCTBPIeM
TOCTOAHHOI'O 3JICKTPUICCKOI'O ITOJIA

30HHASA CTPYKTYPA NOJYITPOBOJHUKOB

JHepreTuyecKas 30HA
NOJIYNIPOBOHUKA
OHepreTudeckas 30Ha
Pa3zpemennasn
NOJIYNIPOBOHUKA

PaspemeHHaﬁ 30Ha

30Ha

3anpemenHas

MOJIyTPOBO/THHKA
3ampermieHHas 30Ha
Cpo0oaHast 30Ha NMOJTYNPOBOHNKA

30Ha

OO6nacTh 3HAYCHUH IIOJHOW SHEPTHU DIIEKTPOHOB B
KpHCTaJlIe MOJIyIIPOBOJAHUKA

OHepreruyeckas 30Ha WIH COBOKYITHOCTb
NEPEKPBIBAIOIINXCA B PE3YyJIbTaTe pPACLICIUIEHUS U3
Kakoro-imbo OJHOrO WM HECKOJbKUX JHEpPreTHYECKHUX
YpPOBHEH  M30JIMPOBAHHBIX  aTOMOB B  IpoIecce
00pa3zoBaHus CTPYKTYpPbI KpHCTalIa

OO6nactb 3HAYEHWH HHEPrHH, KOTOPHIMH HE MOTYT
00J1a1aTh JIEKTPOHBI B MOIYTIPOBOJHHKE

Pa3pemrennass 30Ha MNONTYNPOBOJHMKA, B KOTOPOH
OTCYTCTBYIOT 3J1EKTPOHBI MIPOBOJMMOCTH pu
a0COJIOTHOM HYJIE TEeMITEpaTyphl




76. 3ona MPOBOAMMOCTH
MOJIYTIPOBOTHUKA
30Ha IPOBOJAUMOCTH

77. 3anonHeHHast 30Ha
MOJIYTIPOBOTHUKA
3anonHeHHAS 30HA

78. BasieHTHasi 30HAa MOJIYNPOBOTHUKA
BanenTnas 3ona

79. lllupuna 3anpeneHHon 30HBI

NOJIYNIPOBOAHHUKA
IMuprHa 3anperieHHoi 30HbI
80. JlokanabHbIii JHEpPreTH4ecKui

YPOBEHBb MOJIYyIIPOBOJIHHKA
JIokanbHBIA ypOBEHb

81. IpumecHbIi YPOBEeHb
MOy TPOBO/THHKA
IIpumecHsIil ypoBEHb

82. JleMapkanMoHHbI YPOBEeHb
MOJIyTPOBO/THHKA

JlemapkalluOHHBII YpOBEHb

83. [IpumecHas 30HA MOJYNPOBOIHUKA
IIpumecHas 30Ha

CBobonHasi 30Ha IOJIYNPOBOJHHMKA, HAa YPOBHAX
KOTOpOH TIpH  BO3OYKIEHMHM MOTYT  HaXOAWUTHCS
JJEKTPOHBI IPOBOAUMOCTHU

Pa3pemiennas 30Ha MOJyIPOBOJHUKA, B KOTOPOU NpU
a0COJIOTHOM HYJE TEMIIepaTyphl BCE JHEPreTHUecKue
YPOBHH 3aHATHI MIEKTPOHAMU

BepxHsis U3 3aI0THEHHBIX 30H MOJIYNIPOBOIHUKA

PasHocTh sHepruil MeXJy HWKHHM YPOBHEM 30HBI
MPOBOAUMOCTH M BEPXHUM YPOBHEM BAJICHTHOM 30HBI
MOJIYIIPOBOJTHUKA

DHEpPreTM4eckuii  ypoBEHb,  PACIHOJOXKEHHBIA B
3aMpEIICHHON 30HE MOMYMPOBOJHUKA, OOYCIOBICHHBIN
ePEeKTOM PEIIeTKH, KOTJa B3aUMOJICHCTBUEM OTACITBHBIX
neekToB MOXKHO IpeHeOpeyb

JlokanbHbIi SHEPreTU4eCKUi YPOBEHB
MTOJTYTIPOBOTHUKA OOYCIIOBICHHBII MPHUMECHIO

JlokanbHbIit SHEPreTU4eCKUi YPOBEHB
MOJYIPOBOJIHUKA, JUTSt KOTOpPOTO HPOLECCHI
PCKOMOWHAIIMM W BO3BpaTa B pa3pelIcHHYIO 30HY B
pe3ynbrare TEIUIOBBIX KoIeOaHui peleTku
PaBHOBEPOSITHBI

DHepreTuueckas 30Ha, oOpa3oBaHHas npu

BBaHMOHGﬁCTBHH HpI/IMCCGﬁ COBOKYITHOCTbIO MTPUMECHBIX
ypOBHefI, HaxXOoJAIIHUX CA B SaHpemeHHOﬁ 30HC
TOJTYIIPOBOAHUKA

(U3menennast pexakumst, U3m. Ne 1).

AJI®ABATHBIN YKA3ATEJIb TEPMUHOB HA PYCCKOM SI3BIKE

Bpems :XK13HM HEPABHOBECHBIX HOCHTe 1€l 3apsiia MOJIYNPOBOJHIKA 00beMHOe 34
Bpewmst :Ku3HU HePaBHOBECHBIX HOCHTeJIEH 3aps/aa MOJyNPOBOTHUKA MIOBEPXHOCTHOE 35
Bpems :kxu3HM HePABHOBECHBIX HOCHTe Iell 3apsiia MOJIYNPOBOAHUKA 3P PeKTHBHOE 36
Bpemst sxu3uu 00beMHOE 34
Bpemsi ’Ku3HU TOBEPXHOCTHOE 35
Bpems xu3Hu a¢dektuBHOE 36
I'enepanus 47
I'enepanusa HocuTe e 3apsiia MOTYNPOBOAHUKA 47
I'enepanusa HocuTe el 3apsiia MOTYNPOBOAHUKA CBETOBasl OUIIOIS PHAS 50
I'enepauus HocuTe el 3apsiga NOJyNPOBOIHMKA CBETOBAsI MOHOMOJISIPHASI 49
I'enepanust napst 48
I'enepanusi napsl HocuTe 1€l 3apsiga 48
I'enepanust cBeToBast OuIoIApHAS 50
I'eHepanust cBETOBasi MOHOIOJIAPHAS 49
Juddysus onnomnspuas 58
Juddy3us HepaBHOBECHBIX HOCUTEJIel 3apsiia NOJYNPOBOAHUKA OUIIOJIsIpHAs 58
Jmna muddy3nonnas 33
Jlimna npetida 37
Junna npeiida HepaBHOBECHBIX HOCUTEJIeH 3apsiia MOJYIPOBOJHHKA 37
JJIMHA HEOCHOBHBIX HOCHUTEJICH 3apsiia MOJyNpoBOAHNKA Judy3nonnas 33
Heipka 14
JbIpKa nMpoBoAMMOCTH 14
3axBaT HOCUTEIIS 22
3axBaT HOCHTEJIS 3aPA/JA MOJTYIPOBOJHUKA 44
30Ha BaJIeHTHAs 78
30Ha 3al0JIHEHHAS 77
30Ha 3anpelieHHas 74
30Ha MOJIyIPOBOIHHKA BAJICHTHAS 78




30Ha MOJIyNIPOBO/IHUKA 3aI10JHCHHAS

30Ha MOJIyIPOBOIHHKA 3alpellieHHas

30Ha MOJIyIPOBOAHMKA IPUMECHAS

30Ha NOJIyIPOBOAHMKA pa3pelieHHAas

30HAa MOJIyIPOBOIHMKA CBOOOXHAS

30Ha NOJIyNIPOBO/IHMKA JHEpreTHYeCKast

30Ha npuMecHast

30Ha IPOBOIUMOCTH

30Ha NPOBOAUMOCTH IOJIYIIPOBOJHHMKA

30Ha pa3peleHHas

3ona cBoboHAs

30Ha 2HepreTudeckas

Nmxkexnys

HNukekums HocuTeJ1el 3apsaaa

KoHueHTpanust BeIpOXKICHUSA

KonunenTpanusi BLIPOXKICHHUSA MOJYIIPOBOHHKA

KoHueHTpanus IeIpoKk KpUTHYECKas

Konunenrpanust ALIPOK NPOBOANMOCTH MOJTYNPOBOAHUKA KPUTHYCCKASA
Konnenrpamums n30srounas

KonueHTpanus HepaBHOBECHAsS

KoHnenTpanusi HepaBHOBECHBIX HOCHTeIeil 3apsiia NMOJIYIPOBOIHHKA
Konnenrpanusi Hocureieii 3apsaaa MOJyIPOBOJHHKA H30bITOYHAS
Konnenrpanus HocuTeieil 3apsaaa MoJynpOBOJHHKA PABHOBECHAS
Konunenrpanust HocureJiei 3apsia MOJyIPOBOJHHKA COOCTBEHHAsN
KonueHTpanus paBHOBECHas

Konnenrpamus cobcTBeHHas

KoHueHTpamnust 31eKTpOHOB KpUTHYECKAst

KonnenTpanust 31eKTPOHOB NPOBOAMMOCTH MOJYNIPOBOJHIKA KPUTHYECKasI
Kpucrami-porodpdexr

Macca HocuTe s 3apsiia NOJIYNIPOBOAHNKA 3P dexkTHBHAA

Macca Hocutens 3apsaa 3¢ exTrBHas

Matepuan noJrynnpoBoHHKOBbI i

HocuTress 3apsina

Hocuresn 3apsina ropsiuue

Hocuresn 3apsiga norynpoBoAHNKA HEOCHOBHbIE

Hocuresn 3apsiga noynpoBoAHNKAa HEPABHOBECHbIEC

Hocuresn 3apsiga noJrynpoBoiHNKa OCHOBHbIE

Hocuresn 3apsiga norynpoBoiHNKa pABHOBECHbIE

Hocutenu HeocHOBHBIE

Hocutenu HepaBHOBECHBIE

Hocutenu ocHOBHBIE

Hocutenu paBHOBeCHBIE

Hocumenu mennoguie

OcBoOOK/1eHHE HOCUTEIIS

OcBo0osKAeHIEe HOCUTEIA 3apsA/Aa NMOJIYIIPOBOHHKA

Ilepexod eepmukanbHblil

Ilepexon B mo1ynpoBogHUKE IPSAMON

Iepexon npsamMoit

IHoaynpoBogHuk

IHoynpoBOIHHMK BBIPOKACHHBIN

IHosynpoBOIHHMK ABIPOYHBIN

[HonynpoBOAHUK KOMIIEHCHPOBAHHbIA YACTHYHO
IHoynpoBOAHUK HeBbIPOKIEHHBII

IosynpoBogHUK NPUMECHBI

IonynpoBogHUK NPOCTOI

IHoynpoBOIHUK CKOMIIEHCUPOBAHHBIH

IoynpoBOAHHK CJIOKHBII

HonynpoBoaHUK COOCTBEHHBII

IHorynpoBOAHUK 3JIEKTPOHHBII

IIposodumocms dvipounas



Ilposooumocms cobcmeennas

IIposodumocmo snexmponnas

PexomOunHamms

PexoMOnHanmst MeXX30HHAs

PexomOuHanus HocuTeJiel 3apaaa NOJyNPOBOJHHKA
PexomOunanus HocuTeJie 3apaaa NOJyNPOBOJHMKA MEK30HHAS
PexomOunanus HocuTeJiei 3apsiaa MOJYNPOBOJIHNKA MIOBEPXHOCTHASA
PexomOunanus HocuTeJiei 3apsaa NOJyNpoBOAHNKA (poHOHHAA
PexomOuHanus HocuTeJiel 3apsiia MOJyNpoBOAHNKA (GOTOHHAS
PexoMOnHanms moBepxXHOCTHAS

Pexombunayus npamas

PexomOnHanus pononHas

PexomOnHanms goronnas

CedeHue 3aXxBaTa HOCHTeJIS 3apsiia MOJIYNPOBOAHUKA 3 deKTHBHOE
Ceuenne 3axBaTa 3pdexTrBHOE

Crenenp KOMIIEHCAMU

CreneHb KOMIEHCAIUH MOJTYIPOBOTHUKA

CKOpOCTB TTOBEPXHOCTHON pEeKOMOMHAIINT

CKopocTh NOBEPXHOCTHON PeKOMOMHALMH HOCHUTe el 3apsiia MOoTyIPOBOAHUKA
Croli HTHBEPCHOHHBIN

CJ101i 10JIyNIPOBOAHUKA MHBEPCHOHHBbI

Toxk muddy3nonHbI

Toxk npeiidoBbIi

YpoBeHb JeMapKaMOHHBIN

YPpOoBeHb JOKaJIbHBIN

YpoBeHb MOTYNPOBOAHNKA IeMAaPKALMOHHbII

YpoBeHb MOITYIPOBOTHUKA TIPHMECHBIH

YpoBeHb MOITYNPOBOJHHUKA SHEPTeTHYECCKUI JTOKAIBHBIHN

YpoBEeHb MPUMECHBIN

@ oTONnpoBOAUMOCTH

IMuprHa 3anperieHHoi 30HbI

[nprHa 3anpenieHHoH 30HbI MOTYIPOBOIHHUKA

OKCTpaKIys

JKeTpaKusi HOCUTe el 3apsiaa

DJIeKTPONPOBOIHOCTD AbIPOUHAS

DJIEKTPONPOBOAHOCTH NMOJIYIIPOBOAHUKA IPUMeCHAs
DJIEKTPONPOBOAHOCTD MOJIYNPOBOJHUKA 3J1eKTPOHHASA
OJIEKTPOIIPOBOAHOCTS IPUMECHAS

DJIeKTPONPOBOJAHOCTH COOCTBEHHASI

OJIEKTPOIPOBOIHOCTD IIEKTPOHHAS

DHeprus aKTUBaIuu

JHeprus aKTHBALMH NPUMecei MOJTyNPOBOHHKA

Iddexr I'anna

¢ dekT MATHUTOPE3UCTUBHBII

Dddexr Hepucra

Dpghexm Heprecma-Ommunecxaysena

Dddexr momnst

IddexT noJst B 10JyNPOBOJHHKE

Dpghexm Pueu-Jleoxa

¢ deKT TepMOraaibLBaAHOMATHUTHBIH

IddexT TepMOrajibBaHOMATHUTHBIH NONEPeYHbII

IddexT TepMOrajibBaHOMATHUTHBINA NPOJ0JIbHBIH

IddexT TepMOMATHUTHBII

Dpghexm Tomcona

D¢ dexT GOTOMATHUTOIIEKTPUYECKUI

IddexTt dporopesucTHBHBII

Addexr Xosia

IddexT 1eKkTpoTepMud ecKmii

Dpghexm dmmunecxayzena

22
20
51
52
51
52
55
54
53
55
52
54
53
32
32
41
41
38
38
42
42
56
57
82
72
82
81
80
81
24
79
74
46
46
21
23
20
23
22
20
39
39
71
69
68
66
62
62
64
66
67
68
64
65
63
60
70
65
67



AJI®ABATHBIN YKA3ATEJIb TEPMUHOB HA HEMEIIKOM SI3BIKE

Hcknwouen, U3m. Ne 1).

AJI®ABUTHBIN YKA3ATEJIb TEPMHUHOB HA AHIJIMICKOM SI3BIKE

(Uckmiouen, U3m. Ne 1).

AJI®ABUTHBIN YKA3ATEJb TEPMUHOB HA ®PAHIIY3CKOM SI3bIKE

(Uckiarouen, Mzm. Ne 1).

HIPUIIO’KEHUE
Cnpasounoe

OOnme noHsATHS (PU3MKHU TBEPAOro Tesla, NPUMeHseMble K MOJIYNPOBOAHUKAM

Tepmun Onpenenenue
1. DaexkTpoH NPOBOAMMOCTH DJIEKTPOH, CO3IAIOLIUHI 3JIEKTPOIIPOBOJHOCTh
2. Ioasipon KBasnuactnia, mnpexcraBisdomias coboi  cOCTOsIHUE
MONSAPU3ALMHA  OKPYXKAIOIIEro  BEIIECTBA,  BBI3BAHHOE
JIEKTPOHOM MIPOBOANMOCTH, JIBIDKEHHE KOTOPOro
CONPOBOXKAAETCS MEpEeMEIICHHEM CO3aHHOM MM 00JacTu
TOJISIPU3 AN
3. DKcUTOH KBaznuactrma, mpencraBisiomas coOOH 3IEKTPUYECKH
HEWTpaJIbHOE  COCTOSHHE  BO30YXXICHHS  JJIEKTPOHOB,
CHOCOOHOE MepeMeNaThecsl Ha MHOT'O TIOCTOSIHHBIX PEIETKH U
HE COIPOBOXK/IAIOUICECS] BO3HUKHOBEHHEM JOIOIHUTEIBHON
IIPOBOIMMOCTH
4. leexT pemeTkn Hapymenne nepnoiuuHOCTH peIIeTKH KpUcTamia
5. lIpumecHsbIii Jed)eKT peleTKH Jedexr pemierku, Co3uaHHBII aTOMOM IIOCTOPOHHEIO
[MpumecHslii nedexr 3JI€MEHTa
6. CrexuomeTpuyeckuii nedexr| Jledekr pemerkn B COCAWHEHWH, CO3MAHHBIA M30OBITKOM
peleTKkn WIM  HENOCTaTKOM  aTOMOB 110  CPaBHEHHIO  CO
CrexroMeTpu4ecKuil 1eeKT CTEXHOMETPHYECKHM COCTaBOM
7. ToueuHblii 1e)eKT peleTKu CrexuoMeTpudeckuii JeQekT pemeTkd, 3ddekTuBHBIC
pasMepbl KOTOPOTo MOpsI/IKa apaMeTpa pereTKH
8. IloBepxXHOCTHBIH nedexr| edexr peLmeTKH, JIOKQJIU3 YIOLUHCS B
peleTKn MIPUTIOBEPXHOCTHOM CJIOE IOJYNPOBOAHMKOBOIO MaTepuana
Ha NIyOWHaX, COM3MEPUMBIX C ITapaMeTpaMHt PeIeTKH
9. JloByuika 3axBaTa JedekT pemeTky, criocOOHBIA 3aXBaThIBATh MOIBHKHBIC
JloBymika HOCHTEJH 3apsija C MOCIeTYIOMNM X 0CBOOOXKIICHUEM
10. PexoMOUHALIMOHHAS JIOBYIIIKA JloBymka 3axBara, HEUTpanu3yollas 3aXBaueHHbIC
Hnm. enmp pexombunayuu HOCHUTEIN 3apsia
11. Akuenrop Jedexr pemerkn, CrocoOHBIA IpH  BO30OYXKIESHHH
3aXBaThIBATh AJICKTPOH N3 BAJICHTHOH 30HEI
12. Tonop JedekT pemietkn, cocoOHBIN NpH BO30YXKICHUU OTJATh
JJIEKTPOH B 30HY IPOBOJUMOCTH
13. AkuenropHasi npuMech [Tpumeck, aTOMBI KOTOPOH SIBJISIIOTCS aKIIENTOPaMH.
14. lonopHas npumech [Tpumeck, aTOMBI KOTOPOH SIBJISIOTCS JIOHOPAMHU
15. HoaBuKHOCTHL HOCHUTEIEH 3apsiia OTHolIeHHE  CpellHEW  YCTAaHOBHBIIEHWCS  CKOPOCTH
[NoxBmxHOCTH mepeMeleHns  HOCHTeNlel  3apsiia B HalpaBJICHHH
AIIEKTPUUYECKOTO NOJIS K HAMPSHKEHHOCTH TTOCIIEAHET 0
16. Cpennee Bpemsi  cBoGomnoro| CpemHee BpeMs MEXIy JABYMs IIOCIEIOBATEIbHBIMU
npodera HoCHTeJIsI 3apsia COyJapeHUsIMH HOCHTEIIeH 3apsia
Bpems npobera
17. Cpennsaa  anmHa  cBoGogHoro| CpenHee pacCTOSHUE MEXIY JBYMs HOCIEI0BATEIbHBIMU

npodera HocuTes el 3apsiga
Jmaa cBobomHOrO TIpodera

COyAapCHUSAMU HOCUTCIIA 3apsiga




18.

19.

20.

21.

22.

23.

24.

25.

26.

Ko puuuent
HOCHTeJIeil 3apsiia

aupdysun

OnTnyeckoe Bo30y:K1eHHe
Hnn. Onmuueckas nakauxka
HNuBepcus HaceneHHocTei

DJleKTpHYecKoe BO30y:KIeHHe
Co0cTBEHHOE MOIJIOIIEHNE CBETA
Co0OCTBEHHOE ITIOTJIOLIEHHE

IKCHUTOHHOE TOIJIOIIEHNE

IIpumecHoe norJiomenne

DoT03/1eKTPUIECKOE
NorJjoleHue

Yposens ®epmu

OTHOIIICHNE TUIOTHOCTH IIOTOKA IIOJABHKHBIX HOCHTEIICH
3apsia OAHOI'o THIIA K TPaJUCHTY HUX KOHICHTpaluu B
OTCYTCTBUC JJICKTPUICCKOI'O 1 MAarHuTHOI' O rmonen

FeHepauI/Iﬂ HCEPABHOBCCHbBIX HOCHUTEIIeH 3apsazia 1Ipu
OIITHYCCKOM O6y‘l€HI/II/I MOJYIIPOBOAHUKA

CocrostHue MOJYIIPOBOTHUKA, pH KOTOpPOM
KOHLIGHTpALsI HOCHTENEH 3apsaa Ha  BO30YXIEHHBIX
YPOBHSIX BBIIIE PaBHOBECHON

BozHukHOBeHUE HMHBEPCUU HaCeNICHHOCTEN B
MOIYIPOBOJHUKE B pe3yabTarTe BO3JCHCTBUS
AIEKTPUUYECKOTO OIS

INornomenue MOJIYTIPOBOTHUKOM OITUYECKOr0
U3JIydeHUs, OOyCIIOBIEHHOE IIEPEXOJOM 3JIEKTPOHOB U3
BAJICHTHOH 30HBI B 30HY IPOBOAUMOCTHU

Iornomenue MOJTYTIPOBOHUKOM OITUYECKOr0
W3JTy4eHNs!, CONPOBOXKAAONIeecs: 00pa30BaHUEM IKCUTOHA

Iornomenue MOJTYTIPOBOTHUKOM OITUYECKOr0
W3JTy4deHusi, OOYCIOBIEHHOE BO30YXIECHHEM IPHMECHBIX

Te(peKTOB

W3MeHeHHEe TMOTJIONICHUST ONTUYECKOrO H3JIyICHUs B
pe3yibTaTe CMEIEHHUS] TPAHUIBI COOCTBEHHOTO TOTJIOICHHUS
MOJi BO3JCHCTBHEM Ha TOJYIPOBOJHHUK 3JIEKTPHUECKOIO
noJst

DHEepreTHYecKuil ypoBeHb, BEPOSTHOCTh 3arOJHEHUS
koroporo paBHa 0,5 mpu Temmeparypax, OTJIHUYHBIX OT
TEMIIEPATYpbl A0COIFOTHOTO HYJISI

[PUJIO)KEHUE. (M3menennan pexaxuus, Usm. Ne 1).




