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INIKAJIA SQJIEKTPOMAT'HHUTHLBIX

U3JIYVIEHUN

ArmochepHbIe SBJIIEHUS.
IlepemeHnHbIe TOKH B IPOBOAHUKAX
1 KouebaTrelbHbIX KOHTYDA |

CBePXAJHUHHBIE cBoime 10 000 m | MeHee 30 xI'ig
m AJUHHBIE 10 000 + 1000 m ! 30 + 300 kI'n
: |
& cpepHue 1000 = 100 m 300 xI'm = 38 MI'n
R KOPOTKHEe ._ 100 =~ 10 m | 3 + 30 MI'ny
| VIABTPAKOPOTKUE 1I0mMm = 1 mm 30 MTI'ry = 300 I'T'xy,

HMudpaxpacnoe nanyuenne

1 mm + 780 EM 300 I'T'rg + 429 TI'g

Nznyuyerare MOJIEKYJI 1 ATOMOB

Buaumuilt cner

IIPH TEILJIOBBIX H 3JIeKTPHYEeCKHX
| B3aUMOAEMCTBHUAX

e — — — i — — -— -— — — — e

Pommmronone Koo maayaasmne

Fammn- oy aonmne

Hsznygermne aToMoB oA A€HMCTBUEM
VCKODPEHHBIX 3JIEKTPOHOB

ATOMHBIE IPOIECChl MO AeUCTBHUEM
VCKOPEHHBIX 3apSaKeHHLBIX YaCTHI]L

780 + 380 am _ 429 = 750 TI'1ix
380 + 10 um 7,510 =~ 8 - 10"° I'n;
10+ 5+ 10 " um 3-10"%:6-10" 'n
ALk | H] = 1

mepon O 10 nm cBbilie 6 - _H_DH@ I'ix

N T 58 L= S — " e =l ol - - h - = e P e e

AnepHbie 1 KOCMHUYECKHe IIPOILecCHl,
PaAMOaKTUBHEBIN pacriam



e ‘ E.B. KOPLLAK®
SWALU. JISILLIEHK O]
RSB ¢ CAB‘-IEHKO

Ypoeenv cmandapma

Perxomendosano
Munucmepcmeom o00pa3o06aHUA

U HAYKU YKPAUHbL

‘ | ITepeBoj C YKPAaHHCKOT'O

T

BHB.HHOTEKA

e
LUHO/Ib! Ne B
r. Xapskos

Kues
«I'eHe3a» -

| 2011 |

LVT



BBK 22.3a721
K70

Pexomendosarno Munucmepcmeom o06pa3o6aHuUl U HAYKU V. rcpaunbi
(npuxas MOH Ykpaunvt Ne 235 om 16.03.2011 2.)

HU3xano 3a c4eT rocyaapcrBeHHbIX cpeacts. IIponaika sanpemena

IlepeBesieHo C H3OAHUA:

®disuka : [ligpyus. gna 11 k. 3arajlbHOOCBIT. HaBY. 3aKJI. : PiBeHb
craaaapry / €.B. Kopmak, O.1. JIamernko, B.®. Casuerko. — K. :
I'enesa, 2011. — 256 c. : 1.

HayuyHYI0 3KCIIepTH3Y ocyilecTBaA] UHCTUTYT TeOpeTUYEeCKOU
dusuxu um. H.H. Boromio6osa HAH YxpanHsbl

ITcuxosoro-nefarorn4ecKyo aKCuepTu3y oCymeCcTBIIAN
UucturyT negaroruku HAIIH YxkpauHsl

Kopmax E.B.

K70 ®uznka : YuebH. ana 11 xia. obmeobpasoBaTr. y4eOH.
3aBefieHunit : yposeHs craggapra / E.B. Kopmax, A.H. Jla-
menko, B.®. CaBuenko; mep. ¢ ykp. — K. : I'enesa,
2011. — 256 c. : nin.

ISBN 978-966-11-0091-5.

BruMaHMe yAelsdeTcsa M3YYeHUI0 OCHOBHBIX IOHATHM M 3a-
KOHOB 3JIKTPOAMHAMMKH, BOJIHOBOM M KBAHTOBOM OITHKH,
ATOMHON U ANepHON# (PU3UKHU B.COOTBETCTBMU C IIPOrpaMMOH
ypoBH#A craHmapra. O6yuenuio ¢pusuke, GOPpMHUPOBAHNIO 3HA-
HUH ¥ SKCIEePHMEHTAJbHBIX YMEHMH ydaluxcs CIOCOOCTBY-
eT NONOJHUTEJBHBIN MaTepuasa (AJad TeX, KTO HMHTepecyeTcsd
busukoit uau 6yaer npoxoauts BHO no ¢msuke); npumMepsl
pellleHud 3a7a4 ¥ YIPaKHEHUSA JJIA CAMOCTOATEJIBHOM pabOTHI
yUaAIUXCsA; MHCTPYKIIUA K 1abopaTOPHBIM paboTaM 1 IpeACcTaB-
JleHWe (U3WYECKMX AeMOHCTpanuyl, WLIIOCTPAIH; IIPHUMED.I
IPUKJIAAHOINO MPUMEHEHUA (PU3NYeCKHX 3HAHUMN B TEXHUKE U
COBpeMeHHBIX TeXHOJOruYecKux mpoueccax u aAp. CTpyKTypa u
coiepkaHue yuyeOHMKA IO3BOJAIOT JIETKO OPMEHTHPOBATHCA B
TeKCTe U MCIOJb30BaTh YUeOHYIO KHUI'Y KaK TeéM, KTO KeJlaeT
CaAMOCTOATEJILHO OBJAAETh YU4eOHBIM MaTepHAJIOM, TAK W Y4YH-
TeJAM IJIA OpraHusanuy ydeOHOIo mpoiecca.

BBR 22.3a721

© Kopmak E.B., JIamieaxko A.H.,

CaBuenko B.®., 2011
ISBN 978-966-11-0091-5 (pyc.) © UszpaTenscTBO «I'enesa»,

ISBN 978-966-11-0066-3 (yxp.) opuruHayi-maxer, 2011



Iloporou apyr!

Jroll KHUTOM 3aKaHYMBAETCHA INKOJLHBIA Kypc PHU3NKH, KOTOPYIO
Il M3Y4YaJl Ha NPOTAMKEHHH 4YeThIpeXx JieT. 3a 9TO BpeMsdA ThI OBJIaJe
OCHOBHBIMU MOHATUAMHA M 3aKOHaAMHU (PU3NKH, HAYYHUJICA HCCJIeN0BATD
(usnuecKue ABJIeHHA ¥ NPOILECCHl, IPUMEHATH IPHOOpPeTeHHbIe 3HA-
uua Ui o0BbACHEHMS ABJIEHUN NPUPOABI, peIllaTh (pU3NYECKHe 3a-
anuu. Hageemes, yTo npuobpeTeHHbIe TOOOM 3HAHUA U ONBIT IIO3HA-
uun hU3MIECKOr0 MUPA NPUTroAATcA Tebe B U3HU. Belb MBI JKUBEM
% IMBUJIM30BAHHOM BEICOKOTEXHOJOIMYECKOM 00IecTse, rae Hay4Hoe
MWPOBO33pEeHNE M COOTBETCTBYIOINIMM CTHJIb MBIILJIEHHA HABIAIOTCA
OCHOBOM KOMMOPTHOro, 6eCKOH(IMKTHOIO COCYyIIeCTBOBAHMUS Y€JIOBEKa
W IIPUPOABI, ABUTaTe/leM HAYYHO-TEXHMYECKOro ¥ COLMAJBHOIO Ipo-
rpecca. MUp TEXHHMKHM M BBICOKMX TEXHOJIOTHH, B KOTOPDOM JKHBET
COBpeMeHHBIN 4Ye/IoBeK, TpeOyeT OT KaXJoro M3 HacC ecjau He IJy-
HOKOro 3HAHUS IPOIECCOB, ITPOMCXOAANINX BOKPYT, TO XOTA OBI IIO-
HUMAHUSA HUX CYOIHOCTH ¥ NpPEeABHUJAEHUSA IOCJEACTBHU, K KOTOPBIM
MOYKeT IIPUBECTH IpeHeOpe)xkeHHe 3aKOHAMHM IPUPOABI, B CHIY HEBE-
yecTBa ¥ HeoOpaszoBaHHOCTH. Pu3MKa, KaK B IEPBYIO OUYepeaAb MHUDO-
nog3peHYecKasd HaykKa, (opMHpyeT MbIILJIeHWe, BOODPYXKaeT obmie-
HAYVYHBIMY METOZAMM NO3HAHUSA, HEOOXOAMMBIMH KaKAOMy Y€JIOBEKY,
[1e3ABHCHMO OT ero npodeccuu UM 0COOeHHOCTEeN KI3HeAeATEeIbHOCTH.

[IpuHATO, YTO Y4eOHUK YPOBHA CTAHAApPTa AOJKEH OBITH OPHMEHTH-
nDOBAH Ha 00A3aTeJIbHBIE pe3yJabTaThl OOy4eHHs — TOT MUHUIMAJIbHBIA
ofrbeM (HU3UIECKUX 3HAHWM, KOTOPBIMH JO/KHEI OBNaZIeTh BCe, OKOHYHB-
[LI4e CpeIHIOKI INKOoJay. BMecTe ¢ TeM aBTOPHI MOHUMAIOT, YTO KOe-KTO U3
nac OyzeT caaBaTh 9K3aMeH IO (pHU3NKe U IIPOXOAUTH BHEIIHEE He-
sasucumoe onenmBanue (BHO), HeobOxoamMoOe NpH HNOCTYIJIEHHN B
ppicinue yuebHbIe 3aBesieHudA. IloaTOMY OTZENbHEIE TeMBI PACIINPUJIN
M JIOTOJHAJIH CBeJeHUAMHU, HeoOXOAMMBIMH [0 IIporpaMme BHO.
Ounu 0003HaUeHBI 3BE3A0YKOM JiM0O BEIZEJIEHBI KaKk MaTepHaJa IJdA
NOMMOJHUTEJBHOI'O YTEHUA.

B 11 xjacce THI PACIIMPUINEL B yriayOWIIL> MO3HAHMA B 00/aCTH
»IEKTPUYECKHUX ABJEHHUM, ONTHUKY, ATOMHOU M sJ€PHOU (PU3UKH. Ha
1aAHHOM 3Tame o0ydeHHMsa NpuobpeTeHHbIE 3HAHMA MOJYydaT Heo0xoam-
Moe TeopeTHuuecKoe 06061IeHne, paciInpeHHoe 000CHOBaHNEe IPIMeHe-
HUSA ero Ha NpaKTHKe, CJeA0OBaTeJIbHO, OyAyT CIOCOOCTBOBATE (POPMHU-
DOBAHHIO IEJIOCTHOCTH IIPeACTABJIEHHUH O bn3uyecKor KapTHHE MHpa.

Ilna Toro 4robbl 06JierdUTh OPHEHTAIMIO B TEKCTe M YJIYYIIUTD
yCBOeHHE y4eOHOIo MaTrepuajia, aBTOPhl COXPaHUJIXA Te )K€ yCJIOBHBIC
0603HAUYEHU A, KOTOphIe NpuMeHaanch B yueOHUKe 10 Kiacca.

i — pHTepecHbIe (haKThl, JONOJHUTEJIbHBIE CBEeHN A O YKHU3HEe-

ONMCAHUAX YYEHBIX
@ — Ba)KHO 3HATH, 3aIIOMHHUTH

e — JIJISi JOIOJIHATENBHOI'O YTEeHUSA

-? — BOIIPOCHI AJIA NMOBTOPE€HHUA M KOHTPOJIA
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YceBous Marepuan naHHoro pasgena, tol Oyaellb 3HaTh:

.+ OCHOBHbIE 3Tanbl CTAHOBNEHUA VYYEHUS 00 JINEKTPUYECKUX SBNEHUSX,
CBOWMCTBAX 3NEKTPUHECKOro nons; 3akoHbl Oma, KynoHa, npasuna 6e3-
onacHocT npu pabore c anekrpuyeckumu npubopamun; dusunyeckue
BENIUYUHDLI, XapakTepu3yiloLme 31eKTPUYecKoe none;

+ CYWHOCTb CWIOBON U 3HEPreTU4eCKOW XapakTepUCTUK 3NIEKTPUYECKOro
nons, nonapusaumu .u,wanempuxoa MEXaHN3M 3NeKTPOonNpoBOAUMOCTH

NOYNPOBOAHMKOB.

Tel cMOXeLLb OO BSACHUTD:

» Npypoay aNEeKTPUYECKOro Toka B pasnnyHbiX cpenax, BAMaHMe npoBOAHWKOB
Y ON2NEKTPUKOB Ha INEKTPUYecKoe none; |

+  OPU3NYECKYIO CYUIHOCTb 3JIEKTPUYECKUX ﬂanemm MeXaHW3M BO3HMKHOBE-
Husa SAC;

+ NPUHUMNBI AEUCTBUA ANEKTPUYeCcKnx npubopos, UCMNonb3yeMbiX B ﬁuTy.

Tl Oyaeilb ymMeTh: :

+ COCTaBNsiTb CXeMbi DHSHM'-IHI:IX coenviHeHwun Kou.u.encaropoa n pesncm-
pOB' : : . :

+ pewartb 3apaun Ha pacyeT HanpsXXeHHOCTU WU MoTeHuuana anekTpuyec-
KOro nons, paborsl U MOLLHOCTW 3/1IEKTPUYECKOro TOKa;

+ PpaccuuUTbIBaTL 3NEKTPUYECKUE LENnu C nocnenoBaTenbHbIM W napannenb-
HbIM COB.D,HHBHHEM KOHOEHCaTopOB U peamcropoa
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eakoM. Haxomamwecs Ha He00JbIIOM paCCTOAHHUH
HAZJIEKTPH30BAHHBIE TeJla NPHUTATABAIOTCA HMJIH OTTAJIKHBAIOTCA
npyr ot apyra. IlogobHbIe ABJIeHASA HA3BAJNH 3JEKTPUIECKUMU.
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yOOHUTOBAA HMAJIOYKA HAYMHAET NMPUTATWBATH pPa3JIHdYHbIE JIETKHe

npeaMmeTtsi. IlogobHOE OyAeM

¥
L

O Tenax, MeXAY KOTOPHIMH CYIECTBYET 3JEeKTpHU4YeCKOe B3au-

r'OBOPAT

MOJIEeHCTBHE,

, 9TO OHH HMEI0T JJIEKTPpH4YEeCKHe 3apA/bl.

IHOJIOH A~ -

PaznmgaloT JABa BHJAA 3JJIEKTPHYECKHX 3apAnoB
TeJbHBIE H OTPHIATEJbHEIE. JTO JieJIeHHe YCJIOBHO,

IMIOCKOJIBKY IIO

CTB OHHM He OTJHYAITCA APYr OT Apyra,

o

[IPOABJIEHHIO CBOHMX CBOM

Tena,

MMEeHHEIe 3apAAbl, IPHATATHBAIOTCA APYr' K APYyry

3apsiyKeHHEIe TeJIa — OTTAJKHUBAIOTCH.

[IO-Pa3HOMY.

UMeIoIme pPas3Ho-

TOJIBKO B3aWMOJEHCTBYIOT

OAHOWUMEHHO

=



SIEKTPHUHECKOE INOJIE U TOK

Enmaunen sjaeKTpUUYecKoro 3apsaaa asasgercsa Kyjaonr (Ki).

JJIEKTPUYECKHUHN 3apdA/l MAaKPOCKOIIMYECKOro Tejia MOYXXHO H3Me-
HATHh — YBEJINYUBATL UM yMeHbIIaTsh. HO MUEMMaNBLHON IPpaHUILIEH
3HAYEHUS JIEKTPUUECKOI0 3apfAaa ABJIAETCA 3apAl 3JIeKTPOoHA (e =
=-1,6 - 107'° Kxa). Sapajg sjieKTpoHa OTPHIIATEJIEH.

3HaUYeHUe 3apsaza B dopMyaax AJS MaKPOCKONHYECKHX TeJl
o003HaYaeTcsa JIJATHHCKOM OYKBOM @. 9Ta BeJIMUMHA BCEr/a KpaTHa
3HAYEeHUIO 3apAaa 3J1eKTpoHa. I1oaToMy 3HaYEHHE 3IeKTPUYECKOro
zapana Jaob0oro Tejla MOXXHO BBEIPA3UTh (hopMyJIon
Q=N -e,
rae N — KOJIM4YeCcTBO 3JIEKTPOHOB; € — 3HaYeHHe 3apsa/ia 3JICKTPOHA.
Tena ¢ orpunaTeJbHBIM 3apA/iOM COIepXaT HU30BITOK 3JIeK-
TPOHOB, a C HeJOCTauel 3JJeKTPOHOB — MMEIOT MOJIOXKHUTEJbHBIN
gapan. T. e. 3JleKTpu3anusa o0bACHAETCA HAJIUIHEM 3JIeKTPOHOB
6 B Tese. Y OTPUIIATEJIBHO 3apSAKEeHHBIX TeJ 3JIEKTPOHOB 00JIbIIE,
YyeM IIOJIOKHMTEJIbHBIX IIPOTOHOB. ¥ MOJOXXHUTEJNIHHO 3apsAKeHHBIX
TeJ IIPOTOHOB O0OJIBIIIE, YeM 3JIEKTPOHOB. ¥ B3JIEKTPHUYECKH
He3apAKXeHHBIX TeJI OTPHUIIATEJbHBIN 3apsa/ BCeX MX 3JIEKTPOHOB
CKOMIIEHCUPOBAH IIOJIOKHUTEJbHBIM 3apAAOoM HAJAEepP aToOMOB, H3
KOTOPBIX OHH COCTOSAT.

PaccmorpuM moapobHee mpoliecc B3a-
UMOJAEUCTBHUA JSJEKTPUYECKH 3apAxKeH-
HBIX TeJs. Ilas 3TOro yKpenuM MeTAaJlIu-
YeCKHUHU IIap Ha CTep)XHe 3JIeKTpoMeTpa
1 3apAAHM ero ot 300HHTOBOM MAJIOYKH,
noreprou mexom. CTpeska ajeKTpoMeTpa
OTKJIOHHTCSH OT IIOJIOYKE€HUSA paBHOBECHSA
U IIOKaXXeT, 4YTO IImap HMeeT 3JIEeKTPHu-
yeckun 3apan. IloaBecmM Ha TOHKOM
HUTHU JIEFKYI0O METAJJIMYECKVIO I'MjIb3y #
HayHeM IIOJHOCHUTH ee K mapy. Ha Heko-
TOPOM PACCTOAHHUH MEXAY HHUMH CTAHET
3aMeTHBIM B3aMMOJEMCTBHE — HHUTH OT-
KJOHUTCS OT BEPTHKAJU HA HEKOTOPHIH
yroa (puc. 1.1). r

Eciu ogHOMMEHHO 3apsaKeHHbIe MeTaJl-
JINYEeCKHe JJUCTOYKH IIOABECUTh HA HUTAX
M PaACHOJIOXHUTH NOA KOJIAKOM BaKyyM-
Puc. 1.1. BsaumogelicTBue HOT'0O Hacoca, Hu3-IIoJ KOTOPOro BBEIKa4YaH

MeTarrTuueckol runbsb u ~ BO3AYX, TO OHHM TaKxKe OyAyT B3amMOJe-
3apspKEHHOTO LLiapa CTBOBaTh MexAy cobou (puc. 1.2).




KakoB ke MexXaHH3M 3TOro BzaummojencrBusa? MHorue ydesHsnie
IOCBATHJIA CBOIO XH3HBb MOMCKY OTBETa Ha 3TOT Bompoc. Brizaro-
uiica agrauiickui yuensiii M. ®@apazaeit, 06001uB Bce U3BECTHBIE
n TO BpeMs 3HaHUA 06 sJeKTpUYecTBe, MPEAIOJIOMKIII, YTO KaKa0e
1TeJ10, O0JIaaoniee 3JIeKTPHIECKUM 3apAioM, UMeeT CBOe 3JIeKTPH-
HOeCKOe IIoJIe. |

IneKTpUYEcKoe none - 0cobbiii BuA uampuu, NOCPeACTBOM (o'
KOTOPOro MPOUCXOANUT B3aUMOAEACTBME MEXAY 3apsKeHHbIMM o ow
renamu. OHO CBSI3aHO C KaXAbIM 3apsKeHHbIM Te/IOM 1 o6ecne- - |
uMBaeT AeNCTBUE OAHOrO 3apsHKEHHOrO Tena Ha apyroe. AU S

KakoBBI K€ CBOMCTBA 3JIEKTPHYECKOI'O IOJA? ¢

[J1aBHBIM CBOMCTBOM 3JIEKTPUUYECKOI'O IOJISA SABJISETCA ero ma- =
TepUaJbHOCTh, II03TOMY OHO [JEUCTBYEeT Ha BCe 3JIEKTPHUYECKH '
sapsAKeHHBIe Tesa. CorjacHO COBpeMeHHBIM Hay4YHBIM BO33PEHH-
AIM, CJIOMKUBIINMCA KaK 0000111eHe MHOT'OYHCJIEHHBIX S3KCIIEPHUMEH -
TAJBHBEIX ¥ TEOPETHIECKHUX HCCJIeOBAHUM, B3aUMOAEHCTBHE MEXAY =
TeJlaMHA IIPOMCXOAUT MOTOMY, YTO HA KayKJoe M3 HUX AedcTByeT |
[10J1e ero «cocena». ' ' | i

Nio6ble usmeneuun B smerrpuuecxom rmne pacn_ )OCTPAHSIOTC
CKOpOCTBIO CBETA. = o

Eciu cocTosiHMEe OAHOI'O M3 HA3JIEKTPH-
JOBAHHBIX TeJI U3MEHSAeTCHA, TO UBMEHAIOT-
CA ¥ XapaKTePHCTUKH ero 3JIEKTPHYECKOro
noJysg. OHY IPOUCXOAAT HE MI'HOBEHHO, a C
KOHEeYHOM CKOPOCTHIO, PAaBHOM CKOPOCTHU
CBeTa B BaKyyMe. _

TeopeTHuyeCKMMH HCCJIEIOBAHUAMU aH-
rmiickoro dusuka . Makcseia ObLIO
YCTAHOBJIEHO, YTO CYIIEeCTByeT eIHuHOe
DJIECKTPOMArHuTHOE I0Jie, OTAEJIBHBIM IIPO-
sIBJICHUEM KOTOPOI'0 ABJIAETCSH II0Jie 3JIeKT-
puyeckoe. Ecau B HEKOTOPOU CHCTEeMe 3a-
DAYKEHHOe TeJIO HeIOABHXKHO, TO ero IoJie
HA3BIBAIOT AJEKMPOCMAMULECKUM.

Puc. 12. DnekTpu4ecKue
CWibl geucCTBYIOT
U B BaKyyme
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§ 2. Hal'lpel-ll-lOCTb sneln'puqecxoro
NoJisA

IlelicTBHE Pa3JIMYHBIX 3JIEKTPHYECKHX IIOJIEH Ha TeJIO

C 3JIEKTPHYECKHM 3apAOoM MOXKeT ObITh pasHeIM. Chia, XapakTe-
pHU3yIoIIas 3TO JAeMcTBHe, OyZeT 3aBHCEeTh HE TOJBKO OT 3apaja
NAaHHOI'O TeJja, HO W OT XapaKTepHCTHK mnojs. Ho B KaXaoM OT-
IeJHLHOM ciyuyae A NaHHOM TOYKH IOJIA OHa OyAeT mMpoImopIHo-
HaJIbHA 3HAYEHWIO 3JIEKTPHYECKOro 3apaja Teja. YcTaHOBJIEHO,

YTO OTHOIIIeHHe CHJABI F, NeHCTBYIOINEH Ha 3apsiKXeHHOEe TeJNo, K
ero sHaveHuo @ Oyaer AJsA NaHHOM TOYKH ITOJISA HOCTOSHHBIM:

PR ST W

L ,

Q & @  Q

riue F - CHJIa, JeHcTByIomasa Ha 3apaj; @ — 3HaYeHHe «IIpPoOHOro»
3apsana.

B ajieKTpHYEeCKOM IoJie APYyroro Teja WiHd aake (B HEKOTOPHIX
cJay4dasax) JaHHOI'O IOJIA 3TO OTHOoIIeHHWe Oyzer apyraMm. Benumumn-
Ha, PaBHAsA OTHOIIEHHUIO CHJBLI K 3HAYEHHIO «IIpOOHOro» 3apsaja,
XapaKTepHU3yeT CHJIOBOE JEHMCTBHE IMOJId B KaXJAOM KOHKDPETHOM
cJay4Yae U Ha3LIBACTCHA HANPANCHHOCMbIO OJIA:

E- %-

YMHA, ABNAIOLWANCA CUNOBOW xapampncmxoﬁ ssvexy
 NONs U paBHas OTHOLLEHWIO CUNbI, AeNC e
T, K MASIIN0 ST MDA

HanpsaXeHHOCTh ABJASAETCA BEKTOP-
HOM BEJHWYHHOM, ONpeAeadAloned 3Ha-
YyeHHue CHJBI, AeMCTBYIONIEeA Ha 3apsd-
JKeHHOE TeJIO, B ee HallpaBJieHHe.

IIpy wu3MepeHMHM HANPAXKEHHOCTH
3JIEKTPUYECKOI0 M0Jid IPUMEHAIOT e/lH-
HUIY, KOTOpas HAa3bIBaeTCA <«HBIOTOH

H

Ha KVJIOH — ﬁt HJIHA <«BOJIBT Ha METD —

B B

u *)- HanpsizkeHHOCTS B lfH.n_ (l—ﬁ—) AMe-
eT IoJie, B HCCJIEeAYEMOH TOYKEe KOTOPOro
Ha Teso ¢ 3apsaaoMm 1 Ka aeicreyeT cuya
1 H.




§ 2. HanpsokeHHOCTD or1e

= -

U3 onpepeneHds HANPAMKEHHOCTH CJEAYeT W COOCO0 IMpSAMOTro
U3MepeHHs HANPAKEHHOCTH 3JIEKTPHUYECKOro NoJidA: 3Has 3HaYeHHue |
JIEKTPHYECKOr'o 3apsajia HEKOTOPOro Teja, HeO0OXOAMMO H3MEPHUTh
CHJTY, AEHCTBYIOIIYIO B IIOJIe HA 3TO TEJO. !
IIpamep. Jlerkmit mapuk maccoi 0,4 r moaselmeH HA HATH U
UMeeT MOJIOMKHATEIHHEIN aeKTpudecKknit 3apaa 4,9 - 10°° Ki. ITocie &

BHEeCeHHs NMIAPUKA B 3JIEKTPHYECKOe IoJie HUTh HojABeca OTKJIOHH- =

jiack OT BepTHUKaJH Ha yrox 7°. KakoBa HaNPAXKE€HHOCTH MOJA?

Pemenne

[Ip# OTCYTCTBHH 3JIEKTPHYECKOTO HOJA HA MAPHK AEACTBYIOT |
TOJBKO CHJIA TAMKECTH U cuija ynpyroctu. Ilosromy HUTH moaseca =

uMeeT BepPTHKaJbHOe moJjioykenue (puc. 1.3).

B snexTrpuyeckoMm mojye (puc. 1.4) Ha mapuk Oyzer AeHCTBO- Wi
BATH eIlle M CHJIa 3JEeKTPHYECKOro B3ammopeiicreusa. U3 ycnosusa
M3BECTHO, YTO CJEACTBHEM 3TOro GyJeT OTKJIOHEeHWe HUTH Ha yroa '
7° or Beprukasm (Ha puc. 1.5 3TOT yron moxasaH 3HAYHTENBHO |

OonpmuM UIA HaragasocTH). Ilo puCcyHKY MOMKHO YCTaHOBMTD,

gyro F = mgiga, a HanpA>XeHHOCTh E=£=—---—mgQ I:gu'
IIponsBeass pacuyeTsbl, HOJYYHUM
M 0,1228 4 H
E=04-10%xr-10— - =10"—.
@ 4,910°Ka 0 Ka

Brarosaps KOCTHIXEHHAM COBPEMEHHOM 3JI€KTPOHHOHM TEXHUKH
CO3AaHEI CHeNHaJbHBIEe IPAOOPSHI IJIA NU3MEPEHNUA HANIPAXKEHHOCTH
aneKTpAdYecKoro noas. OHu nNo3BOJNAIOT IPOU3BOAUTE OIPAMBIC H3-
MEepeHHs HANpPAMXEHHOCTH, Korja pe3yJbTaThl W3MEepPeHHudA BbBIBO-
NATCA HeNOCPEeACTBEHHO Ha mKay npubopa (puc. 1.6).

mg
Puc. 15. Cunsi,
gelcCTByioLLue
Puc. 14. 3apspkeHHbIU Ha 3apspKeHHbIU Puc. 1.6. JlabopaTopHbIl
LLIAPUK OTTarnkuBaeTcsi LLIApUK B u3MepuTesTb HarpsPKeHHOC-

OT OGHOUMEHHO 3apsi- MEKTPUYECKOM  TU JIEKTPUHECKOro rors
rone




SIEEKTPUHECKOE INOJIE U TOK

HenocpeacTBeHHOEe HM3MepeHHEe HAIPAXEHHOCTH JdJeKTpHuYe-
CKOr'o MOJIA IO3BOJAET 3abJaroBpeMeHHO PacCUMTHIBATH CHIY,

IeHCTBYIONIYIO Ha JaHHOE TeJIO:
=QE.
Eciu B pasJMYHBIX TOYKAX IOJA Ha 3apsdKeHHOe TeJO JeMu-
CTBYIOT OJJMHAKOBBIE CHJIBI, TO TAKOE I10JI€ Ha3bIBAIOT 00HOPOOHbBLM.

@ ECnu B Pa3NMYHbIX TOYKaX Noss Ha 3apshKeHHOe TeNno AenUCTBYIOT
He oAMHaKOBble CW/bl, TO TaKoe nose Ha3biBaloT HEOAHOPOAHBIM.

N e

1. Kakoe CBOWCTBO 3NeKTPUH: ;_l?!f':'_f{-;_lt:bro nonﬁ enmcu BaeT Ha NPSXEHHOCTb?

2. Kakyio dusmHeckyio Benmmﬂy Ha3bIBaOT  HaNPAXEHHOCTbI0
IHALLbI HaMPSXEHHOC ._'M aﬂenpmecmm nona?

4, Kakue npevmyllecTsa NPAMbIX M3MepeHni FANORKeHOCT

. 2NEKTPUNECKOTO 11OMA NEPeA HenpAMMA? .

5. CKaKoM Lesbio U3MepsIoT Ha 3ne|<1'puqecn<oro nonsa?

on > 'é:I‘ByIQ 'fj_jj'_ ;yto Ha 3apaxeHHoe Teno B

ten 19 L A =
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| YnpaxHeHue 1
1. Moayap HanpsaKXeHHOCTH 3JIEKTPUYECKOro IoJisd B TOYKe, I'ae

HaxoauTCA Teno, 3apan xkoroporo 0,2 mxKi, paser 8 —. Kakoso

3HAUYEeHHWEe CHUJIEI, AeicTByomel Ha Teno? R

2. Ha TeJO, MMelolee 3aps 6 - 10®*Kn, peiicrByer cuia
1,2 - 10°H. KakoBa HAUpPSKeHHOCTHh 3JEKTPUYECKOTO IIOJA B
3TOM TOUYKe?

3. B HexoTOpOI1 TOUKe Ha TeJio ¢ 3apanoMm 4 MkKJi neiicTByeT cuiia
0,6 mxH. KaxoBa HanIpsa>XeHHOCTH IIOJIA B 9TOM TOYKe?

4. Mlapuk maccoit 5 r umeer 3apaj 2 - 107 Kia. C kakuMm ycko-

peHueM OH OyZeT ABHUraThCs B OMHOPOJAHOM 3JIEKTPUYECKOM IOJe

H
C HaIpsAXeHHOCThIO 3 * 104 — Jo,® ECTTH CHJIA TAMKECTH OyZIeT KOMIIeH-

a’
cupoBaHa?

S. JJIEKTPOH TOJBKO IIOJA JAeMCTBHMEM OAHOPOAHOI'O 3JIEKTPH-
| H

T, ABHIKETCH C YCKOPEHHEM.

YEeCKOI'o ITOJIA HANIPAMKEHHOCThIO 182 ——

OnpenenuThs YCKOpPEeHHE 3JIEKTPOHA.
6*. B oqHOPOAHOM 3JIEKTPUYECKOM IIOJI€ ABYX BEPTHKAJIbHBIX

mapajjeJbHBIX ILJIACTHH IIOMECTHJIM MIapHuK Maccou 2 I, NOJA-
BeIlIeHHBIN HA TOHKOM HepacTAKHOM M HenposBojsamien HuTu. Illa-
pury coobmmuiam 3apax 10° Kia. OnpemennTs Hanpsa»XeHHOCTH
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§ 3. MNpuHLuUN cynepriosuLiuu 3rieKTpu4ecKux norned
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=2 !"r' e e |12

)JIEKTPHUYECKOTO MOJIf, eCJId HATH OTKJOHMIachk Ha 30° oT BepTH-
KAJIH. f S T
7*., Kakoe paccTosgHHE IIPOJIETUT 3JEeKTPOH B OJAHOPOAHOM = &

H ; =
2 IeKTPHYECKOM IToJie HanpskeHHOCTHI0 200 K IO IOJIHOM ocTa- | 4%
JI

HOBKH, €CJIA OH BJIETAET B 3JICKTPUUYECKOe IOoJIe C Ha4aJbHOM CKO-

M - &
pocTeio D * 10°— B HampaBJeHWH CHJIOBBIX JMHUM MOJA?

¢

§ 3. MNpunuun cynepriosutuu
9rIeKTpU4YeCcKux rnorneu

OnHOii 13 0cOOeHHOCTEeH 3JeKTPUYECKOrO MMOJIs ABIA- |
¢TCA TO, YTO B ONHOM M TOM K€ TOYKe IMPOCTPAHCTBA MOI'yT CyIme-
CTBOBATH TOJS Pa3JMYHBIX MCTOYHUKOB M npoucxoxjgenus. Ilpm = =
ITOM KaK/Jioe M3 HUX COXPaHHeT CBOU xapamepncmn ¥ He u3- & '
MEeHAEeTCHA IO/ ,u;eﬁc'rBHeM OCTANIbHBIX TOJIeH. | T |

[IycTh B HEKOTOPOM TOYKE A MPOCTPaHCTBA H&XO.H,HTCH HEKOTO-
poe TeJIO C dJIEKTPUYECKHM 3apAJ0M Q, (puc. 1.7).

Ecaix B HIpPOM3BOJBHYIO TOYKY B BHeceM TOYE€YHOE TeJo c
[1OJIOMKUTEJIbHBIM 3apa.zr,0M @, Ha Hero Oyzer medcrBoBaTh cuja F.
KaK pe3yJabTaT Baanmonenc'rnna 3apaAja Teja Bc 3Jlerc-rpnqecrmm
mojieM Teya A.

B npou3BOJIEHYI0 TOYKY IPOCTPaH- :
crea C BHeceM TeJo C 3apsajaoMm @, o I
(puc. 1.8). Ero mone Oyzaer AeuCTBO- | @—
saTh Ha Teao B ¢ cuuoit F,. Hukakux @ 2% Qo
U3MeHeHUu! ¢ cuiou F. He npouaon.n;e-r.

Ho 13 MeXaHUKH H3BECTHO, uyto ecsit Ha Puc. 1.7. Cunbl, gelcTayroLue
T€JI0 JeHCTBYeT HECKOJBKO CHJI, TO mXx B /IEKTPUHECKOM TIOriE Ha
MOJKHO 3aMEHHUTH paBHOAeHcTBylomei T0'1€1HOE 3apshKEHHOE TENO
(puc. 1.9). Ilnsa caydas HECKOJIBKUX CHJI

F=E +F2.+F3+--.+Fn-

Puc. 1.8. Curnbl, gelicTByioLLiUE ~ Puc. 19. PaBHogeucTByioLLIask

Ha TOYE€YHOE 3apsKEeHHOe gBYyX 3MEKTPUYECKUX CWT
TErIO B rorne gByX /€KTpu-
4ECKUX 3apsDKeHHbIX Terl
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Eciu obe yacTH ypaBHEeHHs pasfieJIATHh Ha Qo, TO MNOJNYIHM

A, G e T

Q @ Q & Qo

AJIA

E1+E2+E3+...+E,,
i (= E - HAIIPSIPKEHHOCTH IOJIA CHCTEMBI BCEX TeJl; E1 E2, E3,...E,,
HaANPAXEHHOCTH MOJIA KaXXJ0oro OTAeJbHOI'O TeJia.

TakuMm oO0pazoM, IpH pacueTe B3aMMOJAEMCTBHS 3apPAKEHHOI'O
TeJa C IOJIEM HECKOJbKHX MCTOYHHMKOB MOMKHO MOJB30BATHCH IIO-
HATHEM «CYMMAPHOI'O» IOJIA BC€X MCTOYHHKOB — 3apAKEHHEIX TeJl.
JTOT BBHIBOJ HA3BIBAIOT NPHUHIIAIIOM CYIEPHO3HUIIUH 3JIEKTPHYECKHX
NOJIEH: HANPANEHHOCMb IAEKMPUYECKOZ0 NOAA HECKOAbKUX 3apA-
HCEHHbLX mea 8 1000l moyKe npocmpancmaea pasHa 6eKmopHoOU CYm-
Me HANPANCEHHOCMEL noaeil OmOeNbHbLX mesl 6 3moi moike.

o0
=3 5.
n=1
Hanpmuuocrb HECKONbKMX nmuuw: Ten 8 moboi TOuKe

NPOCTPAHCTBAa paBHAa BeKTOPHOW cyune Hanmouuomu
OTAENbHbLIX TeNn B 3TOM TOYKe. | £

noauuuu7

IleficTBHE 3J€eKTPHYECKOTO MOJiA pacnpocTpaHseTcs Ha Bce 0e3
UCKJIIOYEHUSA IIPUPOAHBIE 00BEKThI — OT MAKPOCKOINHYECKHX TeJl
I0 MHKPOCKOIHYECKHMX YaCTHIl, BXOAAIIMUX B COCTAB BelecTBa:
3JIEKTPOHBI, IPOTOHEI, MO3HUTPOHE A T. A. VIMEeHHO 3TH YaCTHIILI
OIIPEAEAAIOT SJIEKTPUIECKHAE CBOMCTBA Pa3JIMYHBIX TeJl.

PaccMOTpHM B3aMMOJIEHCTBHE 3JIEKTPHYECKOro NoJs ¢ Haubo-
Jiee pacIpoOCTPaHEHHBIM KJIACCOM NPOBOAHHUKOB — METAJJIaMH.

O Bnelcrpmeckne cnouma Beljecrsa onpenenmom Hanmneu B
' HUX :-melaponoa. npo'ronon. uoﬂon. |

BozpMeM nBa METAJIMYECKHX IMIJIHHAPA U COEIHHHAM KaXKAbLIU
CO CTEPIKHEM 3a3eMJICHHOIO 3JIeKTpoMeTpa. PacliooXuM mUINH]-
PEI MEXKAY ABYMS NapaJLIeIbHEIMA METAJIMYECKUMHY IIACTHHAMHA

%
1

—_— o -




~ § 4. MpoBOgHUKU B 3MEKTPUECKOM |

raK, 9TO6BI OHHM, KACAACh APYT APYra, COCTABJSIM eAUHOE Ieioe
(puc. 1.10). Ecam 3apafuM IIacTHHE DASHOMMEHHBIMHM 3apsja- = =
MH, TO YBHZUM, 9TO CTDEJIKH 3I€KTPOMETPOB OTKJOHATCH OT mO- | =1
10’KeHHA DABHOBECHS M 3aCBHJIETEJLCTBYIOT HaJIWuYWe 3apAja Ha
nuanaape (puc. 1.11). |

[pax. 9TO MOATBEPIKAAET, YTO Ha IIPOBOAHHUKE 3apA/bl BOSHHKJIIH
[10J AEMCTBHUEM 3JIEKTPHYECKOr'0 IOJIA IJIACTHH.

ABjeHue BOSHUKHOBEHHUA 3apA/0B HA IPOBOJAHUKAX B 3JIEKTPHYIEC-
KOM IIOJIE HASBIBAETCS 3JEeKMpocmamu4eckoi uHoyxKyuei.
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Puc. 1.10. OneKTpocTaTu4eckasi Puc. 1.11. MeTarnu4eckue
UHgYKLIUS | LIWTUHgPHI B 3rIEKTPU4YECKOM Tiorie
| rU1acTUH 3apsaguiuch
pa3sHOUMEHHO

[IpoBeaeM NpeAbLIAYIAIA OonbIT nOBTOPHO. HO mocne TOoro Kak
3JIeKTPOMETPhI OTMETAT HaJIu4due 3apAZIoB Ha KOHIAX IPOBOJAHH-
ka, pasBefieM OUJIMHAPHLI U Pas3pAAUM IIACTHHBI. JJIEKTPOMETDHL
1 IocJie 3TOro OyAyT OoTMedaTh HajJudde 3apA/ioB HAa NUJIMHAPaX
(puc. 1.11). |

HUccaenoBas ¢ IOMOINbIO 300HATOBOM NMAJOYKH 3HAK 3apAja IH-
JIAHAPA, VBAAUM, 9YTO IUJIMHAPLI HMEIOT PA3HOMMEHHBIe 3apA/bI.

IToxo6HOe ABJIeHNe HabogaeTCA 1P 3JIeKTPU3allii BCeX MeTall-
TAYECKUX TeJ B 3JeKTpHUYecKOM mnoje. Ecim K MeTa/sIn9eCKOMY
(IAPHKY, HE 3apAXKeHHOMY HM3HAYaJIbHO, IIOJAHECTH HAa3JIEKTPH30-
BAHHYIO 300HHUTOBYIO WJIH CTEKJISHHYIO MaJOYKy, TO MapuK Oyaer
(IPATATHBATHCA K HAM. JTO MOXXHO OOBACHUTH TEM, YTO IOJA AeHn-
CTBHEM DJJIEKTPMYECKOro MOJIA 3apAKeHHOM IMaJIOYKH B IIapUKe
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IO R i o st o o o i rmaboadb e B R RO I NS N SR (USRI S s
IPOMCXOANT ITlepepacipeie/ieHne 3apaKeHHbIX JacTul (puc. 1.12).
[TosTOMYy BHYTPH METAJUIMYECKUX IMIPOBOAHUKOB OTCYTCTBYeT
3JIEKTPUYECKOe 1oJjie. ITO ABJIEHUE IIPUMEHAIOT AJISA U3rOTOBJIEHUA
MeTAJIINYEeCKUX 3KPAHOB, 3aNMINAIOINX PasIMYHbIe NPHUOOPEI OT
neficTBUA 3JIeKTpU4Yeckoro mojusa (puc. 1.13).

MeTajiindecKue 3SKpPaHBI YCTPAHAIOT TaKiKe HeMejaTeJbHOoe
3JIEKTPAYECKOe B3aMMOJAENCTBHE B pPA3JIMYHBIX 3JIEKTPOHHBIX
YCTPOMCTBAX.

—

+@ T
+ ]+
+
5 Wl | _
8 o Puc. 1.13. B npocTpaHcTBe,
| | OrpaHuU4eHHOM
MeTaruriu4eCKumMm 3KpaHOM,
14 HarpsKeHHOCTh
3rIeKTPUYECKOro rnornst paBHa
Puc. 1.12. BsaumogeucTtBue HYTTIO
MeTaruu4ecKoro
LLIapuKa U 3apsKeHHOU

rario4Ku

§ 5. [JuanekTpuku B 37IEKTPU4ECKOM
rore

YKpenuM Ha CTepKHe 3JIeKTPOMEeTpa MeTalJIN4eCKYIo
LIACTUHY U coolOmuM e HekoTopbi# 3apsaxn. llpum sToM crpeaka
OTKJIOHUTCS OT IOJIOKEeHUA paBHOBecud (puc. 1.14).

[logHeceM K AMCKY ILJIACTHHY M3 ILJIEKCHIJIaca HJIH APYyroro
nusneKTpuKa. IlIokasaHuA CTPEJKH 3JIeKTPOMETpa 3aMeTHO YMEHb-
marcsa (puc. 1.15).

[Toxoskee sBiaeHUe OyaeM HaOGJIIOAATH B ciydae NPHUOIHIKEHUSA
K IJIACTUHE HNAJIOYKH, 3apAXKEeHHOU 3apsAJOoM IIPDOTHBOIIOJIOMNHOIO



§ 5. [luanekTpuKu B 3NEKTPU4ECKOM orie ﬂa::uhm oo

JHAKa. JTO' IMO3BOJISET CAeJIaTh BBIBOJ, 4YTO IIPH npnﬁ.nnmemm oL
M3JIEKTPUKA K IIJIaCTHHE Ha HEeM oﬁpasye'rca a.nen'rpnqecnnn 3a- |

pAAd DPOTHBOIOJIOAHOI'O 3HaAKAa.

Puc. 1.14. 3apstkeHHast Puc. 1.15. INokasaHusi cTperku

rUlacTuHa Ha CTepXxHe SrNEeKTpOMeTpa
SreKTpoOMeTpa yMeHbLLAIOTCSl, Korga
K Mr1acTuHe NnogHoOCST
guUBTIEKTPUK

Kak xe o0bACHUTH 3TO ABJIEeHUE? J

B nusnekTpuKax, B OTJIMYME OT IPOBOAHUKOB, OTCYTCTBYIOT CBO- -
OOHBIE HOCHUTEJH JJIEeKTpudyecKoro 3apsana. O0Opasysa MOJEKVJIBI,
ATOMBI AM3JIEKTPHUKA OOMEHMBAIOTCA 3JIEKTPOHAMHM, HO HE TepPAIOT
CBA3M ¢ HEUMH. Ecam Takol AH3JIEKTPUK IIOMECTHUTHL B BJIEKTPH-
YeCKOM II0JIe, TO M3MEHEHHSs IIPOHUCXOASAT B CaAMHUX MOJIEKYJaxX.
JTH UBMEHEHHUSA UMEIOT 3JIEKTPUUYECKYIO IPUPOAY, HO AJSA Pa3HBIX
JIABJIEKTPUKOB OHM IIPOSABJIAIOTCA IMO-PA3HOMY. IJTO 3aBHCHUT OT
CTPOEHHUSA MOJIEKVJI.

Y MHOI'MX JAM3JIEKTPHUKOB MOJIEKVJIbI -
[IPeACTaBJIAIOT CO00M AHUIIONH, B KOTO-
PBIX PA3HOMMEHHO 3apsKeHHbIe YaCTH-
(IbI, BXOAAIINE B COCTaB MOJIEKYVJIBI,
CMelIeHbl OT IIeHTpa B IIPOTHBOIIO-
N0YKHBIE cTOPOHEI (puc. 1.16).

IIp oTCYyTCTBHUH 3JEKTPHYECKOIO
(IOJIA MOJIEKYJIBI PAaCIIOJIOMKEHBI HEYIIOPAJAOYEeHHO M COBEpPIIaioT
TOJIBKO KoJiebaTe/ibHBIE TeIjioBble ABM)KeHHA (pue. 1.17). Ilpwm
HHECeHHHU AMIJIEKTPHKA B 3JIEKTPHYECKOe II0Jie NMPOHUCXOAUT OPH-
CHTAIUA MOJIEKYJI BJOJb JIMHHM HaAOPAXEHHOCTH BHEIIHEro
yieKTpudeckoro noJuad (puc. 1.18). Takum obpasom B AUIeKTPHKE
[IOABJIAETCA HEKOTOPasA YVIIOPAJAOYEeHHOCTh B PACIOJIOKEeHHUHN MOoJIe-
KYJI TaK, 9TO B OJJHOM HaIpaBJ/IeHHH NIpeobJajaloT OTPHIATEIHHO

Puc. 1.16. INonsipHbie
. MOTeKYsbl — guriornu



SNMEKTPUHECKOE NOJE U TOK

- 3apsiKeHHEIe YaCTHII, a B APYroM — MOJOXHUTeabHO. Takoe co-
CTOSIHME JU3JIEKTPUKAa Ha3bIBAIOT noJaspusayueil.
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Puc. 117. OpueHTaLusi Puc. 1.18. OpueHTaLusi

NOJISIPHBIX MOTIEKYI B NONSIPHBIX MOTIEKYT
gUOTIEKTPUKE INMpu OTCYyTCTBUU guarieKTpuKa B :

SMNEKTPUHECKOro rorns 3MEKTPUHECKOM riore

Eciu MoJeKyJabl AUAJEKTPAKA HENOJAPHBI, TO IOA AeHCTBHEM
3JIEKTPHUYECKOI'0 O0JIfA 3JIEKTPOHBI CMENIAI0OTCA U UX OpOMTHI H3Me-
HAKTCA TaK, 9TO 00pa3yioT AUIIOJIN, H3HAYAJIHHO OPUEHTHPOBAHHEBIE
BAOJIb BJIEKTPUYECKOro moJsa. EcTecTBeHHO, 9YTO BCIEACTBHUE STOr0
AUBJIEKTPHUK MOJIAPU3YETCA. '
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Ilonapuzanus IU3JIEKTPHUKOB MPH-
— BOJAHUT K TOMY, 9YTO B HUX MOABJIAETCH
! AOUOJHATEILHOE IEKTPUIeCKoe HoJe,
HallpaBJeHHe JINHUHA HaANPAKEeHHOCTH
E'koToporo 6yzeT IpOTHBOMOIOMKHEIM
K HaOpaBJEHHUIO JUHUA HaAOPAXKEH-

“HocTH BHemHero mons E, (puc. 1.19).

CoOTBETCTBEHHO HANPSAXKEHHOCTh
3JIEKTPUYECKOr0 II0JIs B AMDJIEKTPUKE
OyzeT MeHbIIIe, 9eM BHE ero.

E=E0'_E', E(Eﬂr
Puc. 1.19. HanpsokeHHoC T Taxum oGpasoM AU3IEKTPHUK OCJIab-
STMEKTPUHECKOro Mosisi BHYTpu JideT 3JieKTpudecKoe noJge. Ilockois-
guaJiEeKTPUKa MeHbllie Harnpsi- Ky B Pa3JIMYHBIX AHAJEKTPHKAaX 3TO
KEHHOCTU BHELUHEro = ocaabieHMe pa3jindHO, TO AJIS Xapak-
NEKTPUHECKOro norns TEPHUCTUKH UX 3JIEKTPHUYECKHUX CBOMCTB
BBOAAT (ODU3UYECKYI0O BEJIHYMHY, KO-
TOPYIO HA3BIBAIOT OMHOCUMENAbHOU OuadleKkmpuiecKoil nporHuyae-
MOCMbI0 WU NPOCTO duarexmpuyeckoil npoHuyaemocmsvio €. OHa

IOKa3bIBAE€T, BO CKOJIBKO pa3 HANPAXXEHHOCTh 3JIEKTPHUYECKOIo
IOJI B JU3JEeKTPUKEe MEeHbIlle, YeM BHe ero.
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