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OTcyTCcTBYHOT CBOOOAHbLIX

3apsaabl. QNEKTPOHbl aTOMOB OrEeKTPONPOBOAHOCTH

CBA3aHbl C A4POM atoma, U oOycnosrieHa HanMumem
HY>XHbl CUJ1bHbIE CBOOOAHbIX U cnabo cBA3aHHbIX

BO34eUCTBYOLME dpaKTophl, HocuTenen 3apsiaa.

YTOOBI HAapPYyWnNTb 3TY CBA3b.
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ANEeKTPOnNpPoOBOAHOCTb — SIBIIEHNE,

oOyCcrioBneHHOEe HanNn4Ynem cBOOOJHbIX U
crnabo cBsA3aHHbIX HOCUTENEN 3apsaaa B

OVN3NEKTPUKE.
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3apsigbl nog AEUCTBMEM
NMOCTOSIHHOIO NPUNOXEHHOIO
nawna HANPSAXKEHMA NpuobpeTatoT
HanpaBneHHoEe ABWXEHNE,
Bbl3blBasg TEM CaMbIM
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IIJTOTHOCTH TOKA YTEUKH TEXHUYECKOTO

HH3H€6FPI/IK3.
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[MpoBOANMOCTb OMAMNEKTPUKA NPU

NOCTOAHHOM HanpsXXeHUU \

onpeaensieTcsi No CKBO3HOMY
TOKY;

-

an/I nepemMeHHOM HanpAaAXxXeHnuu
dKTUBHaA nNpoBoAUMOCTb 0

onpenenAaerca He ToneKo PucyHok 1 — 3aBMCMMOCTb TOKa YTEYK
CKBO3HbIM TOKOM, HO U Yyepes OMINEKTPUK OT BPEMEHHU
aKTUBHbLIMMW COCTaBSAIOLWMMHU

abCcopOLMOHHbLIX TOKOB.




CompoTuBJIeHHE U30JIALNH, OIIPEAEIAIOIIee
CKBO3HOU TOK
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IIpu pyuTenbHON paboTe CKBO3HOM TOK Uepe3 MOKET YBEJIMUUBAThCA
WJIN YMEHBIIATHCA:

Puc. 3.3. 3aBucuMoOCTb BeJMYMHBI TOKA [ B IM3/EK-

TPUKE OT BPEMEHH T TPUJIOXEHUS TOCTOAHHOTO Ha-
MPSKEHUS (CXeMaTHYECKH):

[, — TOK CMeIleHHs, BbI3BAHHBIN Ae(POPMALIMOHHBIMHU

BUAaMM nonspusauum; [,z — Tok abcopbuum; [, — TOK

CKBO3HOIi TPOBOAMMOCTH; | — 3/1eKTPUYECKOE CTapeHUe
] (3neKTponu3); 2 — 3NEeKTPOOYUCTKA

0 1

YBenunyeHne toka co BpemeHem (1) roBoput o6 yyactum B HEM 3apsigoB,
ABMALWNMNCA CTPYKTYPHbIMW 3NeMeHTaMu camMoro matepuana, U o
NpoTeKkalwwWweM B HEM [MO4 HanpskeHnem HeobpaTMmom npouecce
cTapeHus;

YMeHbLLIEHNE TOKa roBOPUT O TOM, YTO 3NEKTPONPOBOAHOCTL MaTtepuana
obycnoBneHa MoHamMu MOCTOPOHHUX MPUMECcCEen M yMeHbluanacb 3a CueT
AMNeKTPUYEeCcKom o4mcTke obpasua.




3aBHUCHMOCTD IJICKTPOIIPOBOJHOCTU NTHNIICKTPDHNKOB,
KOHIICHTpAIMn HOCHUTeJIEH 3apAA0B 1 UX INIOJABHUAKHOCTH OT

TeMHeiaTypr.
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[MlogBMXXHOCTL HOCUTENEN 3apsada a — OTHOWeEHMe ero apendgoson
CKoOpoCTU V K HanpsXXeHHOCTU ariekTpnyeckoro nong E, Bobi3biBaloLLEro aTy
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3aBUCHMOCTD 3JIEKTPOIIPOBOJHOCTH AUIJTEKTPUKOB,
KOHIIEHTPAIl! HOCUTEJIeH 3apAA0B 1 UX MOJABUKHOCTH OT

TeMnefaTypm.
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[MogBWXXHOCTH a MOHOB B AWN3JIEKTPUKE C yBEJTMMEHUNEM TEMNEPATYPbI

JQKCIMOHEHUUAJIbHO BO3pacCTaerT. [uanekTpuk
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3aBHUCHMOCTD IJICKTPOIIPOBOJHOCTU NTHNIICKTPDHNKOB,
KOHIICHTpAIMn HOCHUTeJIeH 3apAA0B 1 UX INIOJABHUAKHOCTH OT

TeMneiaTypr.
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Puc. 3.4. 3aBUCMMOCTb YIEIbHON 3MEKTPONPOBOLHO-
CTH Y XUIOKHMX MONAPHBIX (/) ¥ HEMonsApHbIX (2) au-
3/IEKTPUKOB OT TeMmepatypsl T
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NoHun3auusa — 310 npouecc, Koraa nod AecTBUEM MOHUSUPYIOLLIETO
U3NYyYEeHUs UNN CUITbHONO SNEeKTPUYEecKoro rnons Mornekyna rasa
TEepPSIET AMNEKTPOH M NpeBpaLLaeTcs B NONOXUTENbHbIA UOH.

HenTtpanbHblie

MOJIEKYIbI Y4aCTBYIOT B [1pn CTONKHOBEHUN HEUTPANbHbIE
TENNIOBOM XaOTU4YECKOM MOSeKynbl pachnagarTca Ha
ABWXEHUN, NONOXUTENbHbIE NOHbI U
nepunoanyeckmn 9NIEKTPOHDI
CTankMBasicb ApYr C
Apyrom




daKkTopbl, yCKOpAKOLMEe NOHN3ALIUIO
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DJIEKTPOIIPOBOJHOCTb I'a30B

O6yCJIOBJI€Ha HaJINYKXEM B HUX 3aPAXKEHHDbIX HACTHUI] — HOHOB 1 3JIEKTPOHOB

O

HecamocrToaTeabpHasA CamMmocroareanbHasna
3JIEKTPOIIPOBOJHOCTDH 3JIEKTPOIIPOBOIHOCTDH
OCYILIECTBJISIETCS 3a CUET MOHOB U * Jyr = Ject Jases
5JIEKTPOHOB, 00Pa3yIOLINXCA B e Jase = 2= Jou-

pe3yabTaTe HOHHU3AINH, BBI3BAHHOU
BHEIITHUM 5HEPreTHYECKUM
BO3ZIEHICTBUEM, TAKUM, KaK

KOCMHYECKHUE U COJTHEYHbBIC JIYUH.




WoHusauma - 370 npouecc, korga nog [OeWcTBUEM MOHU3UPYIOLLIErO
N3Ny4YeHns (PEHTreHOBCKUX, KOCMMWYECKUX WU  COJTHEYHbIX Fy4den,
pPaanoakTUBHOIO OOMyYeHUs U T.M.) UMM CUITBHOTO SNIEKTPUYECKOro Moss
MOJIeKyna rasa TepsieT 9rieKTPOH U NPeBPAaLLaeTCs B NOTOXUTENbHbIN UOH.

UOHU3ALINA
> 1oH + e.

MOJIEKYJIa

-

pPEKOMOMHALIMA

/

PekoMbuHauma - npoLecc, Korda pasHOMMEHHble 3apsiibl 0bpasytoT
HenTpanbHyo Mornekyny. PekomOuHauus npenatcTByeT 6e3rpaHnUYHOMY
POCTY KOHLIEHTPAL|MM MOHOB W 3NTEKTPOHOB.
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3aBUCHUMOCTb ] OT E B ra3000pa3HOM JIN3JIEKTPUKE

Puc. 3.5. 3aBHCHMOCTb IUIOTHOCTH TOKa j OT Ha-  J 4 B
npsXeHHOCTH E 3nexTpuyeckoro nons razoo6-
pa3HBbIX AUINEKTPUKOB (CXEMATUYECKH):

OA — yyacTOK noayuHeHus 3akoHy Oma; AB —
y4acTOK TOKa HachillleHusi; BB — obnacts camo-
CTOATENBHON MPOBOANMOCTH
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Mpwn Erlp BO3HMKaAeT npobon, B 3TOM COCTOSIHAM ra3 yTpayMBaeT CBOU
9NEeKTPOU30SIALIMOHHbIE CBOUCTBA.




DJIEKTPOIIPOBOSHOCTD KUIKUX

,Z[I/IBJIG@I)I/IKOB
HabJ1r0/1a10TCsI B OCHOBHOM HOHHAS U 3JIEKTPOdopeTHUecKas
IIPOBOJIIMOCTH.
MoHHasa npoBOAUMOCTb
obycnosneHa gpengpom — 0 ﬁ
HanpaBrneHHbIM ABWXEHNEM @
NONOXUTENbHbLIX N OTPULIATENbHbIX ﬁ = @ Q
MOHOB Mo AENCTBUEM /
NPUNOXEHHOTO 3NEKTPUYECKOTO S O &
nons 1 paspsikeHnem nx Ha <@ [ SQ\
& Ry g %
aneKkTpoaax.

NoHbl 06pa3syloTcs B pe3ynsrarte 3reKTPorMTUYECKOU
avuccounaummn (pacnaga) MOHOreHHbIX BELLECTB (MOHHOM
npuMecKn) nog AENCTBUEM MOSIAPHLIX MOJIEKYI cpeabl
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Puc. 3.7. MexaHn3m anekTponutnyeckoun gnccounaumm
NPMMeCU, COCTOSILLIEN N3 CBODOAOHBIX MOSIAPHbLIX MOJSIEKYIT

[MpoLecc aneKTponuUTMYecKor Aauccounaumm obpaTtum U
npuBoaUT K COCTOSIHUIO paBHOBECUS MeXay
HEeANCCOLUMPOBAHHbLIMU MOMEKYaMmmn 1 MoHaMu

Ab = At+b-.




JAneKkTponuTn4yeckaa  guccoumaumsa  npoucxogut B
OTCYTCTBUE 3NEKTPUYECKOro Mnoss, a ee BenmymHa - cTeneHb
Aunccouumaumm - 3aBUCUT OT CnefyoLnx goakTopoB:
1)nondapHOCTH (£) AUccouMnpyemMmon Monekyrnbl;

2) NONAPHOCTHU (&) cpen;

3) Temneparypbil.

KA+nH,0 & K™ xH,0 + A (n-x)H,0




AIeKTpoPOopeTudeCcKasa IIPOBOAUMOCTD

O

AneKkTpodopeTnyeckas npoBoAMMOCTbL  ObycrioBreHa
apendom (HanpaBneHHbIM OBMXEHUEM) KOMIOUOHbIX YacTul, U
4yacTu WMOHOB ANPPY3NOHHOIO CNos U paspsKeHUeEM UX Ha
arnekTpoaax.

[TpMepoM KOMMONOHbLIX CUCTEM B ANIEKTPOTEXHUKE ABMAIOTCS:

IAMynbcumn (06a KOMMNOHEHTA — XXUOKOCTU);
CycneH3uun (TBepAble YaCcTULbl B XXUOKOCTN);

A3po3onu (TBepable 1 XUakne 4YacTuLbl B rase).




AJIEKTPOIPOBOJHOCTD KUIKUX HEIIOJIAPHDBIX
ITUDJIEKTPUKOB
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DJIEKTPOIIPOBOHOCTD KUAKHUX ITOJISIPHBIX
ITUDJIEKTPUKOB
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Puc. 3.4. 3aBUCHMOCTb YAENbHOM 3IEKTPONPOBOAHO-

7 CTH Y XUWIKHX TOMAHBIX (1) v HenonsApHbIX (2) 1u-
3MEKTPUKOB OT Temmepatypsl T




Tabauya 2-1

YaenapHoe 00BbEMHOE CONMPOTHBACHUE W RHINEKTPHYECKAS NPOHUUAEMOCTD
HEKOTOPbIX XKHAKOCTeidl npH Ttemnepatype 20 °C

KugKocTs Occc;g%';:?&m p, OM- M e,
BeHsoa « « « v o+ v + « « « .| Henoasp- | 1011—]012 2.2
TpauchopMaToOpHOe Macio . . . . Has [00-—] 013 2,3
BeHsHH @ ¢ & 5 5 % 3 5 & W 2,0
CoBOAN . . v v ¢« e o o0+ 0 o) llonapuan | 108—1010 4,5
KactopoBoe Macio . . .+ . . . . 4,6
AlleTOH I T e DY Y N Y ) 104'—105 22,0
STHJI0BBLIA CIIHPT o A o & B @ 8 .9 CHJ“)HOHO' 33,0
JluctuasiupoBaHHast BOJa . . . . .| JsApHad 103—104 81,0
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Puc. 3.9. 3aBucumoctb yIenbHOi 3neKTPOmnpo-
BOXHOCTH ¥ (/) ¥ ILIOTHOCTH TOKa j (2,2") XUAKHX
IM3NIEKTPUKOB OT HANPAXEHHOCTH E neKTpuye-
ckoro mons: 2' — j(E) w1s 0YeHb YMCTOro JM-
anextpuka; [ — cnaboe none; I — cunbHoe none
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DJIEKTPOIIPOBOJHOCTD TBEPABIX JUIIEKTPUKOB
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Puc. 3.10. CBsA3b 3Ha4YeHHU p U € WIS pa3nuy-
HbIX JAMIIEKTPUKOB:

1 — nonuctupon; 2 — NoauTeTpadTOPITUIEH;
3 — NoJU3TWIEH, 4 — MOJUMETHWIMETAKPWIAT;
5 — KpeMHUHOpraHu4eckas pe3uHa; 6 — Mnoau-
amun, 7 — aTwiuewnonosa; § — genondop-
MaibaeruaHas cMona; 9 — 300HuT; /10 — MUKa-
nekc; 11 — HarpuibyTtanMeHoBasi pe3uHa




2000 1000 600 7, C  pyc. 3.11. 3aBucumoctsb YAENbHOM 3JeKTPOMnpo-
o [ o AR : ¢ BONHOCTH Y AMINEKTPUKA MOHHOTO CTPOEHUS —
Cum ATIOMUHOKCHAA (ayHaa) oT 0OpaTHOM TeMIlepa-
8 Typul 1/T
10
10’} _—~ 06nacTb HU3KOTEMNEepaTypHOIA
10 O} / NI NPUMECHOW NMPOBOANMOCTM.
10 11

4 6 8 10 12 14
10°T K"

ObnacTtb

BbICOKOTEMMNEPATYPHOWN UNn
cOoBCTBEHHOM NPOBOAUMOCTW,
obycnoBneHHas

B OCHOBHOM ApendomM COBCTBEHHbIX
CBOOOOHbIX MOHOB 1 BaKaHCUMN.




— e~ s zaw> o« — -

Puc. 3.12. 3aBUCUMOCTb YAEAbHOM 3JIEKTPOIPO-

BOAHOCTH Y (/, 2) u naoTHOCTH TOKa j (3) TBEpAO-

ro IU3JIEKTPUKA OT HANpsiXEeHHOCTH E 3JIeKTpU-
YeCcKoro moJjs:

I — cnaboe 3nexktpuueckoe none, I — cunbHOe
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