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INeKmponpoeooOHOCHLb
OUIIEKMPUKOB



. — CNOCOOHOCTL MaTepuana
NPOBOAUTb ANIEKTPUHECKNN TOK.

. — HanpaBfieHHOE ABMXEeHne
3apsKEeHHbIX YacTu,

B ananekTpukax BO3MOXHO NPUCYTCTBUE:

[0 ceobo0O0HbIx 3apsidoe;
[l cesi3aHHbIX 3apsi0o08s.

HanpaBneHHoe nepemMelleHne cesizaHHbIx 3apsidos
HasblBaeTCsl MoKoM cMeuweHust (i, ) nin abcopbyuoH-
HbIM MOKOM (i ).

HanpaBneHHoe ABMXeHne ceobo00HkIX 3apsidos
Ha3bIBAETCA CKBO3HbLIM MOKOM (1_ ).




Hannuune B AN3NEKTpUKe
00OyCnoBnNeHoO nNponcxoaawmmm B HEM NonNspn3aLnoHHbIMU
npoueccamMmu: NMBO MrHOBEHHO NPOTEKAOLWLNMMU (
=1013+10%c), nnbo 3amenneHHo ( BUObI
nonapusauun).

=] = +i

cmMm ab meH P

[Mpy NPpUNoXXeHNN K ANINEKTPUKY SNEKTPUYECKOTO MONS
MOCTOSAHHOIO HaMpsXKeHUS npoTeKkaeT

TOJIbKO B MOMEHT MNMPUIOXKEHUA N CHATUA HAaMNpA>XEeHUA.

[Mpn nepemMeHHOM HanpsHkeHnn i - MPOTEKaEeT MOCTOAHHO.

o



Tok, npoTeKkatlowmn B ANINEKTPUKE, HA3bIBAETCHA MOKOM
yme4ku (iym).

Tok ymeyku npeactaBnget cobom cyMMy CK803HO020
mokKa n moka abcopbuyuu:

i =1+
ym CcKeé ab

iym

Imun



3]'IeKTpOI'IpOBO,EI,HOCTb ANI3NEKTPNKOB HOCUT,
B OCHOBHOM, UOHHbIU XapaKTep.

HNoHbl nepeHocsim ¢ cobou Yyacmb eewecmea
onpenenseTcd BeNnnYnHou

CKBO3HOcO MOKa:.

U U

ZCKG !

Ruu = :
ym ~— laé6e

TOK, naMepeHHbIN Yepe3 1 MUHymy nocrie
NPUIOXEHNS K ANINEKTPUKY MOCTOAHHOIO HanpsiXKeHus,
NMPUHNMAETCH 3a CKBO3HOU MOK.



[na TBepabIX ANSNEKTPUKOB pasnmnyaloT 06 LeMHYo U
MoeepxXHOCMHYH rMpPoeooUMOCMb.

[1ns konnmyecTBEHHOM OLIEHKN CNOCODHOCTM MaTepuana
NPOBOAUTb 3ANEKTPUYECKUN TOK NCMOSb3YOTCS:

o = AN Vh, :

0 yoenbHOe 00beMHOE CONPOTUBIEHUE (p) UNN yOENbHAA
obbeMHasi MPoBOANMOCTb (P);
—  [J R-obbemMHoe conpoTmsrneHue obpasua, Ou;
[ S —nnowaab anekTpoaa, m’;
[ h — nnowaab obpasua, m.



,cm(cumenc)
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B npornecce skcmiyaTaluu JUdJIEKTPUKA CKEO3HOU MOK YEPE3
HETO JIUbO ygenuuueaemcs,

Yeenuuenue CK8603H020 MOKA TOBOPUT 06 y4acTHUH B
AIIEKTPONPOBOAHOCTH 3aPSIAO0B, SBISIOIINXCS CTPYKTYP-
HBIMU 3JIEMEHTAMU CaMOro Marepuana, T. €. 00 U3MEHCHUU
XHMHYECKOTO COCTaBa MaTepuaja — clmapeHuu u3onauuu
(HeoOpamumom yxyouteHuu U30JIAUUOHHBIX CBOUCMB).

Ymenvuienue cke03H020 moka TOBOPHUT 00 21eKmpu-
YeCcKoll O4UCHKe Mamepuana 3a C4eT yIaaCHus IpUMeceH
(MOHBI ITPUMECEH IIEPEHOCIT ¢ COO0M YacTh BEIIECTBA) .

DIJICKTPOIIPOBOAHOCTH AUAJICKTPHUKOB 3aBUCHUT OT :

azpe2amuoco COCMOSIHUSL BEULeCMBA,
BILAINCHOCHIU,
memnepamypbl.




Qs1eKmporipoeooOHOCMb 2a308

ONEeKTPOnpPOBOAHOCTbL ra30B OYeHb MaJsia Npwu
HeboIbWUX 3Ha4eHUSX HarpsKeHHOCMU NEKTPUYECKOro
nonsi.

TOK B razax BO3HWUKAET Npu rNosiBIIEHUN B HUX UOHO8
NN c80O60O0HKIX 3TEKMPOHOB8 3a CHET

UoHu3ayusi monekysnbl — 3TO MOJIEKYIbI Ha
3JIEKMPOH U MOJIOXKUMEJIbHO 3apPsiXXeHHbIU UOH.

=
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MloHM3auuna HenTpanbHbIX MOJIEKYI ra3a BO3HUKAaET:

e [100 delicmeuemM eHeWHUX ¢hakmopoae:
PEHTFEHOBCKME Ny4n, yrbTpaunoneToBoe U3nyyeHune,
HarpeB, pagMoaKTUBHbIE U3NYYEHUS U

T. .

o Bcrnedcmeue coydapeHusi pa3orHaHHbIX SNeKTpu-
YeCKNM MOoJieM 3apsKEeHHbIX YacTUL, C MOSEKynamu.



ONeKTPONpPoOBOAHOCTL ra3oB, 00OyCrioBrneHHas
BO3OENCTBNEM BHELLUHNX haKTOpPOB, HA3blBAETCH
HecamocmosimersibHoU.

B 1 cM’® 2a3a nNpun HopMarnbHbIX YCNOBUAX €XeCeKyHOHO
obpasyetcs om 3 00 5 nap 3apsKeHHbIX Yacmud,. HacTb 13
HUX ncyesaeT — pekombuHupyem ( NONIOXKNTESBHO
3apsiKEHHbIN NOH 1 CBODOAHBLIN 3NEKTPOH NPU CTONKHOBEHUN
00pasyloT HENTPATTbHYIO MONEKYIY).

OreKTponpoBOAHOCTL ra3oB, 00yCrioBrneHHas
NOHM3aLUMen MoNeKyn nog AencTBUeM 3NeKTPUYECKOro nong,
Ha3bIBaeTCA caMocmosimesibHoU.

CamocmosimernbHasi 3J1eKmporpoeo0HOCMb
NPOABNAETCA TONbKO B CUJIbHbIX 3J/IEKMpPUYEeCKUX MOJIsIX.



Buowt uonuzayuu monexyn

0 YOapHasi uoHu3auusi — pacnag MorekyIbl npu
COYJapEeHUM C IANEKTPOHOM, ECINU SHEPTUS
npuodbpeTeHHasa M Nog JENCTBNEM ATEKTPUYECKOTO
nons 4OCTaToOYHa AN NOHM3aLU MM MOMEKYIbI.

[l PomoOHHasi UoHU3ayusi — NOHN3aLUnA MONeKyrnbl 3a
cYeT 3axBaTa OOTOHOB.
0 3acyem 3axeama MOSEKYNOW 3NIEKTPOHA NpU UX
CTOSIKHOBEHUM 0Dpa3yoTca ompuuyamesibHbIe UOHbI
(morbKo 05 arilekmpoompuuameribHbIX 2a308).



3ABUCUMOCITIL MOKA 8 2A3aX 0OMm Hdi’lpﬂ.?fceﬂu}l
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[NlosicHeHMe rpadouka 3aBUCMMOCTU TOKa OT
HanpsXeHus

0 I y4acmok Kpueou ( A0 HanpsikeHWs HacbiweHus - U )
BbINonHAeTcAa 3akoH Oma — TOK nponopLuoHaneH
HaNPSKEeHUIO;

0 Il yyacmok (2copuszoHmarnbHbiU): Npyu HanpsbkeHnn U
CKOPOCTb Apendra MOHOB HACTOSbKO BO3pacTaeT, YTo
BEPOSATHOCTb UX PEKOMOUHALMN YMEHBLLAETCS, U, B
OCHOBHOM, BCE NOHbI YCTPEMISAIOTCA K aneKTpogam.
[TnomHocmb moka HacbkiueHus ~ 107 A/m?, gocTuraeTcs
TOK HacblWweHuna B Bo3agyxe npu h=10 vm n E=0,6 B/m.

0 1l yqacmok: npu HanpsXXeHnn, 0onbLIEM Harpsi>KeHUs
uoHusayuu (U ) BO3HUKaET ydapHasi uoHuU3ayusi v
NPOSIBNSAETCHA caMoCcmosimeribHas a5r1eKmporipo8o0HOCMb.
[na sosgyxa E =10"+10°B/m.



Daexmponpoeodrnocms ycuoxkocmeu

XapakTep anekTponpoBOAHOCTN 3aBUCUT OT CMPOEHUSs
JXUOKO20 Oou3asieKmpuka:

0 B — ONEKTPONpPoBOAHOCTb ObycrioBneHa
HanM4mem npumecemn, ocobeHHo Bnaru:
0 B — Hanu4ymem npuMeceun n guccoumaumnen
MOJIEKYT CaMOW XXNOKOCTU
AKnakum onanekTpuk OcobeHHOoCTH p, Om m £
CTpOeHus
TpaHcdopmaTopHoe HeMnoMsPHbIN 10"+ 10" 2,2
Macrno
COBOJT MONSAPHbIN 108+ 1070 4.5
OUCTUNMMPOBAHHAs | CUMbHOMOMAPHbI 103+ 104 81,0
BOAa




Bo3pacTtanue qusJIeKTpUYECKOM MPOHUIIAEMOCTH MMPUBOJIUT K
POCTY OPOBOAMMOCTH KUJKHX JIUIICKTPUKOB (TE—yT—p)).

CLUleOI/IOJZ}lprle JfIcUOKoCcmY OTIINYAIOTCS HACTOJIBKO
BBICOKOU IIPOBOIUMOCTBIO, UTO SABJIAIOTCIA YKC HC
AUIJICKTPHUKAMH, a4

Ouucmka HcuOKuX OuIeKmpuKog 0T COICPKAIIMXCI B HUX
IPUMECEN 3HAYUTEIBHO MOBBIIIACT UX

[Mpn annuTenbLHOM NPOTEKaHUN TOKa Yepes3 HEMONAPHbIV
XUOKUWN OUSMEKTPUK BOSMOXHO YBENUYEHMNE
COMPOTUBIIEHNS 3a CYHET NEepeHOca cBOOOAHbLIX NOHOB
NpUMecen K anekTpogam (



"
[Ipu OBBIIIIEHUH TeMIIEpaTyphbl IIPOBOAUMOCTD KUIKUX
IURJICKTPUKOB YBEIMUMBACTCS I10 DKCIIOHEHTE.
Y=Y, €exp al,
2oe Y, - IpOBOAUMOCTb XKUJKOTO JUAIEKTpUKa rpu () epadycos
Llenvcus, a — nocmosnHas ; t — memnepamypa Hazpesa OUsIexK-
mpuxa.
3asucumocms moKa om NPUNLOHCEHHO20 HANPAHCEHUSL OJISL HCUOKUX
OUINEKMPUKOB




—

(06a KOMMOHEHTA - XKUWOKOCTWN);
[ (TBepAble YacTuLbl B XXKUOKOCTN);
[ (TBepAable 1 Xnakue Yactuubl B rase).
B konnoungHbix cuctemax YacTuubl OAHOMO N3 KOMMNOHEHTOB
OY€EHb Manbl 1 pacnbifieHbl B 0O beME OCHOBHOIO 3r1IEMEHTA.

YacTuubl pacnbifIEHHOro KOMMNOHEHTA CNOHTAHHO
npmnobpeTaloT 3apan 1 BeayT cedbsa Kak cBOOOAHbIE HOCUTENN
3apsiga —

HanpaBneHHoe nepemelleHne Ha3blBaeTCcH
nnu ANeKTPO-
NPOBOAHOCTbIO.



Daexmponpoeodrnocms meepovix OuINEKMPUKOE

ONeKTPonpoBOAHOCTb TBEPAbIX AM3NEKTPUKOB 00ycnoBneHa:
[IlNMepemeuweHuUeM UOHOB8 caM020 OU3JIEKMPUKa;
[IlMepemeweHuUeM UOHOB8 rpumMeceu;

[lMepemew,eHUeM c80600HbIX 3/IEKMPOHOB — 3/IEKMPOHHAS
SNEKTPONPOBOAHOCTb NMPOSIBAAETCHA TONbKO B CUNMbHbIX
SNEKTPUYECKNX MOSSIX.

UoHHas1t aniekmpornpoeoO0HOCMb CONPOBOXAAETCSH
nepeHocoM BellecTBa. B npouecce npoxoxXaeHns Toka Yyepes
TBEPAbIN AUINEKTPUK coaepKallmecst B HEM MOHbI MPUMECH
MOIYT YaCTUYHO YOANSTbCS, 0ceaast Ha afekTpoaax.




Arekmpornpo8oo0HOCMb M8epPObIX OUATIEKMPUKO8 3a8ucum
Om UX CMPOEHUS:

0 B duanekmpukax UOHHOU CMPYKmMyphbl
9NEKTPONPOBOAHOCTL ODYCroBNeHa nepemMeLLIeEHNEM NOHOB,
KOTOpPbIE OCBODOXAAKTCA B pe3ynsrarte TENSI0BOro ABUMXXEHUSA:

— NPW HU3KUX TEeMNepaTypax nepegsuratoTcs crabo
3aKpenneHHbIe NOHbI MPUMeCeN;

— NPW BbICOKMX TeMNepaTypax ocBOOOXAAat0TCs MOHbI N3
Y3MNOB KpUCTalnmM4eCckon peLLleTKN — ANeKTPOXUMMNYECKoe
CTapeHue BellecTBa.

[JB duaniekmpukax amomMapHOU Usiu MOJIeKYJIsIpHOU
CMPYKMypbI 3NEKTPONPOBOAHOCTb 0DYCroBneHa TOMbKO
HanMymem npumMecen (npumecHasi aneKTponpoBO4HOCTb)



OcobeHHOCMU 371€EKMPONPOo8ooHOCMU
meepobix OU3JIEKMPUKOS

0 INpoBOAMMOCTb aMOPMHLIX TBEPAbIX ANINEKTPUKOB
O4VHaKOBa BO BCex HarnpasneHuax (napaguH,
nonuctuporsn, ®OC — cdbeHondopmanbgernaHas cmorna);

0 MpoBoaMMOCTb TBEPAbLIX ANSNEKTPUKOB HEOANHAKOBA
No pa3HbIM OCAM KpucTanna (ans KkBapua pasnuyaercs
bornee, yem B 1000 pa3);

0 Hanwuyue Bnarn B NOpUCTbIX AUINEKTPUKAX NPUBOAUT K
PE3KOMY YBENUYEHMIO NPOBOANMOCTMW.



3asucuMocmb MoOKa 8 meepobix
duasieKmpuKax om HarpsiXeHHocmu rnoi’isi

|
Exp

| yayacmok — cobrtogaeTtcs 3akoH Oma;
Il ydacmok — NposBNAETCS 3NEeKTPOHHAaA 3N1eKTPONpPOBOA-
HOCTb (EKp=] 0100 mB/m)
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08EpPXHOCMHasl 3/71eKMpPorpo8ooHOCMb MeepObIX

Ou3JZIeKMpPUKOS
lMoeepxHOCMHas1 351eKmpornpoe8ooHOCMb OOYCIOBIIEHa

HanNU4MeMm esia2u Unn 3az2psisHeHuUeM JNaneKkTpuKa.
Adcopbuyus ennaz2u Ha NOBEPXHOCTU ANINEKTPUKA 3aBUCUT OT

OMHocumeJsibHOU eJslaXkHOCmMu BO3ayXa U cmpyKkmypbl

Mamepuana.
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OmuocumenvHasa enaxcCHOCHIb



0 [NaneKkTpukn, ucnornb3yemble B KA4eCTBE N3OSALIMOHHbIX
mMartepuarnos, 0bnagatoT BbICOKMMM 3HAYEHNAMU p, T. €.
NPaKTUYECKN HE NPOBOAAT INEKTPUYECKNN TOK.

0 Manble TOKU, NpoTeKkarLme B ANINEKTPUKE, HAa3blBakOTCS
TOKaMW YTEYKM.

[ OnekTponpoBOAHOCTb B AN3NEKTPUKAX HOCUT
NPENUMYLLIECTBEHHO UOHHbIU XapaKTeP N TOMbKO B
CUNbHBLIX ANEKTPUYECKNX MOMAX CTAHOBUTCS
3JIEKMPOHHOU.

[ B cnabbix aneKkTpu4ecKkmnx rnonsax B AN3NeKTpukax
nposiBNsieTca HeCOOCTBEHHAsA (MPUMeCHast) ANeKTPO-
NPOBOAHOCTb.




B cunbHbIX anekTpuyeckmnx nonax npu U>Uu npoaBnaeTcs
CO6CTBEHHas 3/1EKTPONPOBOAHOCTb, 06yCcnoBreHHas
Pa3BUTUEM YAapHOU U (DOTOHHOW MOHU3ALIMEN.

3J'IeKT|30FIpOBOLI,HOCTb ANSNTEKTPUKOB 3dBUCUT OT NX
CTPOEHNA N alrperatHoro COCTosdHUA.

B >XMAKUX AMANEKTPUKAX, NPEACTAaBNAOLLNX cOO0oM
KONNIOUAHbIE CUCTEMbI (J1aKn, KOMMayHAbl, YBAaXXHEHHOoe
Macsio), NposIBNAETCSH MOSIMOHHAA MU N1eKTPOOpPETH-
yeckas 3N1eKTponpoBOAHOCTb

CB0O60OAHbIE MOHBI MEPEHOCAT C COB60I YaCTb BELLECTBA

[ns TBepAbIX ANINEKTPUKOB XapaKTePHa NOBEPXHOCTHAS
NPOBOAMMOCTb, 3aBUCSILLIAS OT CTPOEHUS ANSNEKTPUKAE U
YC/IOBUWN €ro 3KCrnayataumm



0 y 3aBUCUT OT TeMnepartypbl: C yBENMUMYEHUEM ¢
NPOBOAMMOCTb BO3pacTaeT No 3KCMOHeHUUansHoMy
3aKOHY, T. K. YBENUYMBAETCHA YMCIO CBOOOAHbLIX
HOCUTenewn 3apsaaos

[0 3akoH Oma crnipaBegnme ONs XNOKUX N TBEPAbIX
OVSSIEKTPUKOB TONMbKO B CNabbIX 311EKTPUYECKUX
nonsax, a Angd ra3oB — B O4eHb criabbix

[ CKBO3HOM TOK XapaKTepu3yeT COCTOAHNE N30NAL NN
(ee conpoTtmeneHue)

[0 YBenunyeHne i «roBopuTt» 00 yMEHbLLUEHUN R
CK6 (7%



= YMeHblUeHne ICKB «roBoput>» 06 yBenmyeHum
Ru3 3a CYET 3NEeKTPUYECKON OUYNCTKU
ONSNEKTPUKA

s HeobpaTtumoe yMeHblleHne Ru3 saBnsieTcs
NPU3HaKoM cTapeHuns nsonaumm (HeobpaTnMoro
YXYALIEHNS €€ U30ASLNOHHbBIX CBOUCTB)



