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npOBOﬂHVIKM, ANJNNEKTPUKN N NonynpoBoaHUKN.

CobcTBeHHasA (3NeKTPOHHO-AbIPOYHAasA) ANeKTpuyeckas
NpPoBOAUMOCTb.

MpumecHasn (3NeKTPOHHO-AbIPOYHAsS) INEeKTPUUYecKas NPOBOAUMOCTbD.

OnNeKTPOHHO-AbIPOYHbLIN Nepexon. KoHTakT ABYyX NonynpoBOAHUKOB C
pP- ¥ N- NPOBOANMOCTbLIO.

P- n nepexoa u ero CBOMUCTBO.
CTpoeHuMe nonynpoBOAHMKOBOIo Anoaa.
BonbT - amnepHana xapaktepucTuka nonynpoBoAHMKOBOro anoaa.

* % % %

NMpumeHeHMe nonynpoBOoAHUKOB (BbINpsAMIIeHME NepeMeHHOro Toka)®*.
OpgHononynepnoaHoe BbINpAMIeHUe NepeMeHHOro Toka.*
AByxnonynepuoaHoe BbINpsAMIIEHME NepeMeHHOro Toka.”

CBeTtoauoabI®.
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ﬂpex(p,e BCero noACHUM CaMoO NOHATUE — nNonynpoBoaHUK.

Mo cnocobHoCTHN npoBOoAUTDL JAJIeKTPpU4veCKue 3apssabl BelecTtBa yCJIOBHO
AenAaATcAdA Ha NPOoBOAHUKU U HENPOBOAHUKU ANeKTpu4yecTBa.

Tena v BewwecTBa, B KOTOPbIX MOXHO co3AaBaTh  1€/1a 1 BellecTBa, B KOTOPbIX HeNb3s co3AaBaTh
3MeKTPUYECKUM TOK, Ha3blBaloT 3NeKTpPUYEeCKUn TOoK , Ha3blBaloOT

npoBOAHUKaMMW. HenpoBOAHUKAMMU TokKa.

pacTBOpbLI Conen, LWeroyu, Bo3ayx, ctekno, napaduH, cnroaa,
XXUBble OpraH1U3mMbil naku, ¢papdop, pes3nHa, nnacTtmacchl,
M MHOIMe apyrve Tenau pa3nnyHbie CMOnblI,
MacCJIAHUCTbIE XXUAKOCTH,
cyxoe gepeBo, cyxasl TKaHb,
Oymara u gpyrve BewecTBa.

[lpoBOAHUKMU HenpoBoaHMKM
(AnaneKTpukwn)

NMonynpoBOAHMKU NO 3NEKTPONPOBOAHOCTN 3aHUMAIOT
NPOMEXYTOYHOE MEeCTO MeXxay NMPOBOAHUKAMU N HEMPOBOAHNKAMM.
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MNonynpoBOAHUKM - 3TO pAf,
3N1IeMEeHTOB Tabnuubl )
MeHpeneeBa, 60MnbLWUHCTBO , f
MUHeparioB, pa3fiM4Hble
OKuCHbl, cynbduasbl,
Tennypuabl n gpyrue
XUMUYECKne coeanHeHuUs.
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ATOM COCTOMT M3 NOJNIOXUTENbHO 3apsi)KeHHOro fapa u oTpuuaTesibHO
3apsiKeHHbIX 3NIeKTPOHOB, BpallaloLWmMXcs BOKPYr f4pa No cTabunbHbIM opouTam.

AneKTpoHHas 06orfo4yKka atoma repMaH1Us COCTOUT
n3 32 3NeKTPOHOB, YeTbipe U3 KOTOPbIX BpaLlatoTcA

32
Ge Mo ero BHELIHen opbuTe.

A
repMaHMVI | OneKTpoHHasn

fapo atoma

72,63 6onouka atoma

CKONbKO 3/IeKTPOHOB Yy aTOMa repMaHuA?

YeTblpe BHELIHUX 3M1IeKTPOHA, Ha3blBaeMble
BarleHTHbIMU, CyLeCTBEHHbIM 0Opa3om
onpeaensitoT atToma repmaHusi. AToOM repMmaHus
CTPEeMUTCS NPUOOpPECTU YCTONUYUBYLO CTPYKTYPY,

NPUCYLLYIO aTOMaM MHEPTHbIX Fra3oB U
OT/IMYAKLLYHOCH TeM, YTO Ha BHELUHEW ux opourte
HaxoAUTCA Bcerga cTporo onpeaerieHHoe Y1cro

3NeKTPOHOB (Hanpumep, 2, 8, 18 n 1. A.).Takum
obpasom, Ana npnodpeTeHMA NOJOOHOU CTPYKTYpPbI
aToMy repmaHus notTpeboBanocb Obl MPUHATbL Ha
BHELLUHIOO OPOUTY elle YeTbipe 3MeKTPoHa.




CobcTBEeHHas
(3N1eKTPOHHO-AbIPOYHaN)
ArieKTpn4yeckas npoBOAUMOCTD.




CobcTBeHHas aneKkTpuyeckas npoBoANMOCTb

Mpn yBenuyeHnn Temnepatypbl NONyNpoBOAHMKA B
eAMHULY BpeMeHU obpa3syeTcs bornblLuee KOrm4ecTBO

ANNMEKTPOHHO-AbIPOYHbIX Nap.

P Poer = T(T)
Po
—
3aBUCUMMOCTb yAeNnbHOro T

CONPOTUBIEHUA P MeTanna or
abcontoTHOM TemnepaTtypbl T

BaneHTHble afeKTpoHbI B
Kpuctanne repMmaHus CBsidaHbl C
aToMamMu ropasfo CuUnbHee, Yem

B MeTannax; no3Tomy
KOHLIEHTpaUUs 3MEKTPOHOB
NPOBOOAVMMOCTW NPX KOMHaTHOWN
TemnepaTtype B
NONynpoBOAHMKAX HA MHOIO

NOPSAKOB MEHbLUE, YEM Y
mMeTannos. B6rnm3n abcontoTHOro
Hynsa Temnepartypbl B KpucTanne

repMaHus BCe 3NeKTPOHbI
3aHATbLlI B 06pa3oBaHnm CBSA3EN.
Takomn KpucTann anekTpny4ecKoro

TOKa HE NPOBOAWNT.
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ANEeKTPOHHO-AbIPOYHbIN MEXaHU3M NPOBOAMMOCTU NpPOABNSeTCA
TONbKO Y YUCTLIX (T. €. 63 npumecen) NONyrnpoBOAHUKOB U MO3TOMY

Ha3blBaeTcss COOCTBEHHOM INEKTPUYECKOU NPOBOAUMOCTLIO.

CoOcTBeHHas MpoBOAMMOCTbL NONTYNPOBOAHUKOB
(3NeKTPOHHO-AbIPOYHAS) NPy Hanu4umm Npumecen HasbiBaeTcs
NPMMECHOW NPOBOANMOCTLIO.
aneKTpu4yeckas

NpPoOoBOAUMOCTD. NMpnmecHasa (3NeKTPOHHO-
OblpOoYHas) aneKkTpuyeckKas

npoBOAMMOCTD.
MpumecHbIMKU LleHTPaMn MOryT ObITb:

dTOMbI UK NOHbI XUMUN4YEeCKUX anMeCHaﬂ anMeCHaﬂ
JNNeMeHTOB, BHeApPeHHbIe B peLlleTKYy

nonynpoBoAHWKA; ANIeKTpnveckKas ANIeKTpnyeckKas

N36bITOYHbIE aTOMbl UTU UOHDI, npoBOAUMOCTb. npoBOAMMOCTDb.
BHeQpPEeHHbIe B MeXO0Yy3JINA PEeLUEeTKMU,

pasnuuyHoro poaa apyrue .qed)eKTbl " U3meHns KOHUEeHTpauunr I'IpVIMGCGFI, MOXHO
o 3Ha4YUTeNIbHO yBeJfindinBaTtb 4YUCJI0 HocuTeneun
UCKaXXeHus B Kpuctansiimn4eCkou

. 3apAaoB TOro Ui MHOro 3Haka n co3gaBaTtb
pelleTke. NycTbie y3iibl, TPELUNUHBI, nonynpoBoaoHuUKuU C ﬂpeVIMyLIJ,eCTBeHHOVI
caBuUrn, BO3HUKawuwue npu

KOHUEeHTpauuen nnbdo orpuuartenbHoO, Nubo
Aedopmaumax Kpucrtannos, U ap. NONOXUTENbHO 3apPAXXEeHHbIX HOCUTENeun.







ANEeKTPOHHO-AbIPOYHbLIU
nepexoa




NMonynpoBoAHMK C N30bITOYHbLIMY 3NIEKTPOHAMU NPOBOANMOCTH
Ha3bIBalOT NOJSIYNPOBOAHMUKOM N-TUNA, C N30bLITOYHbLIMU AbIPKaMu
NonyrnpoBOAHMKOM pP-TUNA.



3neKpr-|eCKa;| npoBOoAMMOCTDb pP-TUMNa orpeaendeTcH
AbIPKaMU, N0O3TOMY UX Ha3bIiBaAaOT 34eCb OCHOBHbLIMU

HOCUTENAMMU 3apAaa, a JNEeKTPOHbI NPOBOAUMOCTU - HE
OCHOBHbIMU. B nosiynpoBoaAHUKe n-Turna - HaO60p0T.









CnocobHoCTb h—p-nepexoga NPonyckaTb TOK
NPaKkTU4YeCKN TONIbKO B OOAHOM HanpaBfieHUU
ucnosb3yeTcs B Npubopax, KoTopble Ha3bIBalTCH
nonynpoBOAHMUKOBLIMU AUOAAMM.
MonynpoBoaHMKOBLIE AMOAbI U3rOTaBNIMBaKOT U3
KpUCTanmnoB KpeMHUsA unu repmanus. MNMpu nx
U3roToBJIEHUU B KPUCTAsI1 C KAKUM-NTNOO TUNOM
NPoOBOAUMOCTM BNNaBNAIT NPUMECH,
obecneynBaroLLyO APYrom TUMN NPoBOAUMOCTMN.

—PlIn—

N3o06paxaloT NonynpoBOAHUKOBbIE ANOoAbl HAa aNeKTPUYECKUX AmuTTep 3
cxeMmax B BuAe TpeyrosibHMKa u otTpeska, NpoBeAeHHOro yepes
OAHY U3 ero BepLUUH NapannenbHO NpoTUBOSeXxallien ctopoHe. B
3aBUCUMOCTM OT Ha3HaYeHUs AMoaa ero o603Ha4YeHne MoXeT
coaepxXaTb OONONIHUTeNbHbIe CUMBOJbI. B no6om cnyyae octpas

BepLUMHA TPeyronbHUKa yKa3biBaeT Ha HanpaBrieHNne NpPoTeKaHUsA
NpPsIMOro Toka 4yepes avoa. TpeyronbHUK COOTBETCTBYET p-
obracTtu n Ha3biBaeTCcA UHOrA4a aHOAOM, UNN AIMUTTEPOM, a

NPAMOSIMHEUHbIN OTPE30K — N-00NnacTn N Ha3bIBaeTCA KaToaoM,

unu 6asom. - Basa b




CtpoeHue
NONynpoBOAHUKOBOro aAmoaa




Mo KOHCTPYKUUU nonynpoBOoAHUKOBbLIE ANOAbI MOTYT ObITb
NMTOCKOCTHbIMU UITN TOYEYHbIMMN.

Kak npaBuno, amoanbl n3rotaBrnvMBaroT U3
KpUctanna repmMaHus WU KpeMHus, c
npoBOoAMMOCTbLIO n-Tuna. B ogHy wu3
NOBEPXHOCTEU KpucTanna BMNaBnAOT
Kannwo wuHaua. Bcnegcteue aunddysunm
aTOMOB MHAMA B rnybb BTOpOro
Kpuctanna, B HéM obpa3syeTca obnacTtb
p-tuna. OctanbHasa 4YacTb Kpuctanna no-
npexHemMmy nmeeTt NPoBOAMMOCTb h-TUNA.
Mexay HUMKM U BO3HMKAET p-n - nepexoa.
Ona npeporBpaweHUs BO34eUCTBUA
Bflarm M cBeTa, a Takxke AN NPOYHOCTU
KpUCTann 3akn4alT B Kopnyc, CHabxas
KOHTaKTaMM. epmaHueBble n
KpeMHueBble Auoabl MOryT pabortatb B
pa3HbIX UWHTepBarax TemnepaTtyp U C
TOKaMun pasriu4HoOM CUJsibl U HaNpPAXEeHUS.

Sm




BonbT - amnepHasn
XapaKTepucTuka
nonynpoBOoAHUKOBOro aAnoaa




06paTHblﬁ TOK O4YeéHb MaJl1 KU NOYTU He 3aBUCUT OT BEJINYUHDbI 06paTHOFO

HanpsaxXeHuAd, T. K. OH 06pa303a|-| npeﬁd)OBblM TOKOM (He OCHOBHbIMMU
HOCUTEeNnAMM 3apﬂAOB). Ho npun onpeanesieHHoOM HanpAaxXeHnu 06paTHblﬁ TOK
PEe3KO BO3pacTaeT. JTO ABMIeHUe Ha3blBaeTCcs AJNIEKTPUNYEeCKUM I'IpO60€M.

OGBbsicHsIeTCA 3TO TeM, 4YTO
3NEeKTPOHbI NpuobpeTaloT
OOnbLUYIO CKOPOCTb U, yAApPAACb
00 aToMbI, BbIOMBAIOT UX HUX
3NeKTPOHbI. Ecnn HanpsixxeHue He
yBenuunBaTb, AMO4 OCTaHeTCH
ucnpaBHbIM. Ecnu Xxe npogonxartb
yBenM4ynBaTb HanpshkeHue, TO
3NeKTpu4ecKumn npodbon nepexoauT
B TENsIOBOU Npo6oun. ATO 3HAUYMT,
YTO AMOA HarpeBaeTCs, U TOK Pe3Ko
yBeriMinBaeTcs 3a c4eT Bbixoaa
3NEeKTPOHOB U3 CBOMX aTOMOB Npw
NOoBbILWIEHUN TeMnepaTtypbl.
TennoBoun npo6oun paspyLwiaer
nonynpoBOAHUK, Aanon
HeucnpaBeH.

Mpamown Tok

O6GpaTHbIN TOK




[lepeMeHHbIN TOK
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[lepeMeHHbIN TOK

PaccmoTpuM NoHATHE «NepeMeHHbIN TOK» Ha CaMOM NPOCTOM YPOBHeE.

Yem 6bIicTpee BpallaeTca pamMka,
TeM GonbllUe YacToTa NepeMeHHOoro

7 TOKaA.

CuHycomganbHbIN XapakTep

T — nepnoa nepeMeHHOro Toka. ATo
HauMeHbLUUNA NPOMEXYTOK BPpeMeHU
P  (BblpaXeHHbIN B ceKyHdax), yepes
¢ KOTOPbIX UBMEHEHUS1 CUNbl ToKa (K
HanpsKeHUs) NOBTOPAIOTCH

B anekTpoaHepreTnyeckmnx cucrtemax Poccun n 6onbLlUMHCTBA CTPaH MMpaA NPUHSATA CTaHAAPTHAsA YacToTa
f=50 'y, B CLUA 60y . B TexHUKe CBA3U NPUMEHSIIOTCA NepeMeHHbIN TOK BbICOKOU YacToTbl (oT 100 KMy,

Ao 30 u). Ana cneunanbHbIX Lenei B NPOMbILLNEHHOCTU, MeAULMHE U ApP. OTpacnsAX HayKu U TeXHUKK
MCNONb3YIT NepeMeHHbIN TOK CaMbIX Pa3fiMYHbIX 4YacToT.

MepeMeHHbIN TOK - ANEKTPUYECKUIN TOK, KOTOPbIN NepUoaNYECcKU
U3MEHSAETCA NoO MoAYNI0 U HanpaBNeHUIo.




BbinpamneHue
nepemMeHHOro Toka




NMepemMeHHbIN TOK
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[danee npouecc noBTopseTcs...



