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1. Anekmpocmamu4eckoe
rnoJsie U e2o0 xapakmepucmuku

1.1. OneKTpu4yeckKuu 3apsaa v
3aKOH ero coxpaHeHwus.



[Tpmepbl 0OHapyXeHUs ABNEHUS
CTaTU4YECKOro 3nNeKkTpmnyecTsa u
ANIEKTPOCTATUYECKOIO

B3aMMOOENCTBUS
a. Bo3HMKHOBEHME NPUTSXKEHUA NPU
npmnyecbiBaHNMN. Bonochobl NpuIinnaroT K pacyHecke.

6. Bo3HMKHOBEHME «NpUNUNaHnusa» OBYX KYCKOB
CUHTETUYECKOUN TKaHU

B. HatnpaHue ctekna Lenkom.
r. HatnpaHmne wecTbio 900HNUTOBOrO CTEPIKHSI.



Bbirio oOGHapyXeHo, YTO YacTb 3aPSAKEHHbIX TEN
NPUTANMBaETCH, a YaCcTb OTTaNKMBaETCH.

Bbibop 3Haka 3apsiaa 6bi1 Mpon3BOSbHbIM.
beHakamMnH GpaHKNUH NpeanoXmn pasnuyartb
3apAXKeHHble Tena Kak NofIoKUTenbHbIe U
oTpuuaTternbHbIe.

3apsig Ha CTeKSe JOroBOPUNMChb cHnTaTb
NONOXUTENbHbLIM, @ HA 300HUTE
oTpuLUaTENbHbIM.

B xone akcnepumeHToB 0OHapy»Xunu, 4To Tena,
3aps’KeHHble OOHOMMEHHbIM 3HAKOM
OTTanK1UBalTCH, a Pa3HOMMEHHbIM
NPUTATMBAOTCA.



1.

1.1.2.CBOUCTBA 3NeKTpn4ecKoro
3apspa.

EovHuua anektpundeckoro 3apsaga KynoH (Kn). B CU ata egmnHuua
NpPOW3BOaHAaA.

3apsd cywecmeyem 8 08yx sudax. Tena, 3apsiKeHHble
OOHOMMEHHbLIM 3HAKOM OTTalNKMBatoTCs, @ pa3HOUMEHHbIM
NPUTArMBaOTCA.

Jnekmpuyeckul 3apsi0 UHeapuaHmeH. Ero BennymHa He 3aBUCUT OT
CUCTEMbI OTCYETA, T.€. HE 3aBUCUT OT TOro ABUMXKETCHA OH UMK
NOKOWUTCS.

AnekmpudecKuu 3apsi0 OuckpemeH. 3apsaa He MOXET YMEHbLUATbCS
0o 6eckoHe4YHO Manoro 3Ha4veHusa, 3apsig noboro Tena
npeacTtaBnseT cobon KpaTHOE OT HAUMEHbLLEro ANEKTPUYECKOro
3apsiga — aneMeHTapHoro 3apsiga.

Anekmpu4yeckuu 3aps0 addumuegeH. 3apag CUCTEMbI Ten (YacTul)
paBeH CyMMe 3apsagoB Tes (YacTul), BXOOAAWMX B CUCTEMY.



OrneMeHTapHbIN ANIEKTPUYECKNIN 3apsaa
CYLLECTBYET B ABYX BMAaX. QrieMeHTapPHbIN
NONMOXXUTENbHbLIN 3NEKTPUYECKUN 3apsa paBeH
afleMeHTapHOMY oTpuuaTensHOMY
aNeKTpuyeckomy 3apaay.

OrneMeHTapHbIN ANIEKTPUYECKNIN 3apsa paBeH
1,6x1071° Kn

Hocutenewm AJIEMEHTAPHOIO MOJ1I0OKUTEITbHOTO
AJIEKTPUYHECKOIO 3apsAaa ABJIIAE€TCA NMPOTOH.

m, = 1,67%x102%7 kr.

Hocutenem anemeHTapHOro oTpuuaTenbHOro
9NEeKTpUYeCKoro 3apsaa aBnsaeTcs AN1eKTPOH.

m_=9,11x10°" kr.



Cseoucmea a/ieKmpu4ecKkoao
3apsia

Bce Tena B npupoae cnocobHbl HA3NEKTPU3OBbLIBATLCA
NN 3NEKTPU30BATbLCSH, T.€. 3apsXaTbCsA UMK
npunobpeTtaTb ANIEKTPUYECKNN 3apsa.

Bcakun npouecc 3apsXeHns cBognUTCs K pasaeneHuto
(nonapusauun) 3apagos, korga Ha ogHOM M3 Ten Unu
4YaCTW Tena BO3HUKAET N3DObLITOK NOMNMOXUTENBHOIO
3apsiga, a Ha OpYrom KoHue oTpuuaTtesibHoro.

O0OLlee KonM4yecTBo 3apsaoB 000X 3HAKOB
HaxoaALWMXCA B Tenax He MeHsieTcs. 3apsabl TONbKO
nepepacnpenenstoTca B CUCTEME.

Tak nposasnaeTca pyHaaMeHTanbHbIN 3aKOH NpMpoab! -
3aKOH COXpaHeHUs arieKmpu4ecKo20 3apsioa.



3aKOH COXpaHEHUs1 ANeKTPUYECKOro
3apsaga:

* anrebpanyeckaa cymma arekTpnuYecKmnx
3apsaoB Nbon 3amKHymou cucmemal
OCTaeTca HEU3MEHHOW, Kakme Obl
NpoLEecChl B 3TOU CUCTEME He
NPONCXOaUNN.

« 3aMKHymou Ha3blearom cucmemy, He obmMeHusarow,yrocs 3apssoamu

C eHewHUMU meJfiamMu.



1.2. 3aKOH KyJiOHa

1.2.1.TloHATHMeE TOYe4YHOro 3apsaa.

 [1na onnucaHnsa B3aMMoOenCcTBUA aneKTpu4eCcKnx
3apsigoB BBOAUTCS NOHATUE MOYeYHbIl 3apsio

* 3aps0, cocpenoToYeHHbIN Ha Tene, NMMHENHbIE
pa3mMepbl KOTOPOro NPeHedpPEXMMO Marbl Mo
CPaBHEHUIO C PACCTOSAHUEM A0 APYrux
3apPSKEHHbIX TES, C KOTOPbIMU OHO
B3aMMOOENCTBYET.

* [loHATME TOYeYHOoro 3apsaaa, Kak u

MaTepuanbHOW TOYKN, SBRSIETCA ghu3uyecKou
abcmpakuueu



1.2.2. dMnumpuyeckasa npupoaa
OTKpbITUA 3aKkoHa KyrnoHa.

* Cunbl B3aMOOENCTBUA HENOOBUXKHbIX
TOYEYHbIX 3aPsia0B ONUChLIBAOTCH
3aKOHOM, 3KCMEPUMEHTANbHO
ycTaHoBfeHHbIM L. KynoHom (17895) ¢
MOMOLLIbIO KPYTUIbHbLIX BECOB. OTOT 3aKOH
Obin oTKpLIT [. KaBeHaULLEM, OQHAKO ero

3ab00Ta ocTaBaliacb Hem3BecTHon bonee
100 ner.



dopmynupoBKka 3akoHa KynoHa

« Cnna B3anmogencTena F mexay asyms
HENOABUXHbIMMN TOYEYHbIMU 3apsaaamMu,
HaxoOALWMMUNUCA B BaKyyMe,
nponopLmoHanbsHa 3apsagam Q., Q, n
obpaTHO nponopunoHanbHa KBagpaTy
PACCTOAHUA r Mexay HUMM:
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BekTopHaa dpopma 3akoHa KyrnoHa.

 Cuna F HanpaBneHa no npssMou, CoOeanHSIIoLLEN
B3aMMOOEUCTBYIOLLME 3apsabl, T. €. ABNAETCH
LeHTpanbHOU, 1 COOTBETCTBYET NPUTAXeHUo (F
< 0) B cny4yae pa3HOMMEHHbIX 3aps40B U
oTTtankueaHuwo (F > 0) B cnyyae oAHOUMEHHbIX.
OTY CUIYy Ha3bIBaOT KYJIOHOBCKOW.
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Cwvnbl KyJTOHOBCKOIro B3aMOOENCTBUS
n Il 3akoH HbloTOHA.

* KynoOHOBCKME CUSbl NOOYUHSAOTCA TPETLEMY
3aKkoHY HblOTOHA, OHWM paBHbLI MO MOAYIIO;
HanpaefeHbl NPOTUBOMNOMNOXHO APYr OApyry
BOONb NPAMOW, COeaMNHSAOLLIEN TOYEYHbIE
3apsaabl. Cunbl 4EUCTBYIOT NapamMu; SBMAKTCA
cunamm ogHou Npupoabl; NPUNOXeEHbl K pa3HbIM
Tenam (3apsgam)



INeKkTpmnyeckas NnoctodHHas

» £,=8,85x107"° Kn?/(H - m?)
.+ £,=8,85x10"2 d/m

. 1 =9x10° (H-m?)/Kn?= 9x10° m/®

dre,




JKcnepuMeHTanbHasa NPoOBEpPKA 3aKOHa
KyrnoHa Ha Makpo 1 MUKPO AUCTaHLUAX.

ToYHOCTb BbINONHEHUA 3akoHa KyrnoHa Ha 60orbLumnx
paccTosiHUSX, BNNoTb Ao 107 M, ycTaHoBMEHa ¢
NOMOLLbIO CNYTHUKOB B OKOJTO3€MHOM MPOCTPaHCTBeE.

CuuTtaeTtcq, 4YTo 3aKkoH KyrnoHa gosmkeH cobnogatbca U
anst 6onbLINX PacCTOAHNW, OQHAKO NPAMbIX
9KCMNEPUMEHTOB HE NPOBOAUIIOCH.

OTOT 3aKOH BbINOMHAETCA U AN MariblX PaCCTOAHUMN,
Bnnotb Ao 10 m (gokasaHo B onbiTax Pesepdopaa).

[anbHenwne aKcnepnmMeHTbl N0 yNpyromy pacceaHuio
anekTpoHos ¢ aHepruen ( 10° aB) ybeauTenbHo
OoKasanu BbINONMHUMOCTL 3akoHa KyrnoHa Ha
pacctosHusax (10717 m).



dunsmyecknx cmbicn BENMUYNH B
3akoHe KyrnoHa

* /3 popmynmpoBKKn 3akoHa KyroHa

po_1 100

dre

0 r

e CNneayeT, YTo ABa ToYe4HbIX 3apaaa no 1 Kn kaxagbiu,
PACMNONOXEHHbIX B BaKyyMme Ha pacCcTtossHMn 1 m gpyr ot
apyra, B3auMoaemncTeyoT ¢ cunon 9-10° H.

* Ha npaktuke nomnb3yoTcsa AoNbHbIMU eauHULamu
1 MKKn (10° Kn), 1 HKn, (10 Kn) unn 1 nKn (10712 Kn).



HanpsaXeHHOCTb 3NeKTPOCTaTUYECKOro

MNOJIA.

ONeKTpUYeCcKkuUn 3apsn Co3naeT aslekmpuyecKoe rnorse
(Ha aTOT doakT BriepBLle ykaszan ®apagen).
[TocpencTBOM 3TOro Nons anekTpuyeckme 3apsagbl
B3aMMOLENCTBYIOT Mexay cobon.

AnekTpuveckme noss, KoTopble co3aatTcs
HernooO8UXXHbIMU 3/IeKMpUYeCcKUMU 3apsi0amu
Ha3bIBAOTCHA aJIeKmpocmamu4ecKuUMU.

B HacTosLlee BpemMs B U3nKe NpuHATa Teopusd
6nn3kogencTeus, corfiacHoO KOTOPOW B3aUMOOENCTBUE
ANeKTpU4eCcKnux 3apanoB pesynesrart 4eUCTBUA MOJIs
OQHOro 3apsana Ha Apyrov 3apsan v noJsisi BTOporo 3apsia
Ha nepBbIW.

B3anmopeincteme mexay 3apsiaamMu ocyLlecTBNseTcs
NnocpeacTBOM 3J7IeKMPUYECKO20 M0JIsl, HENPEepPbIBHO
pacrnpeneneHHoro B NPoCTpaHCTBe.



o ONEeKTPOMAarHUTHbIE NONS PacnpoOCTPAHAIOTCS B
NPOCTPAHCTBE CO CKOPOCTbLH CBETA.
ANeKTpoMarHMTHoe norse - ocobasa popma
MaTepumn, NocpeacTBoOM KOTOPOW
OCYLLECTBMAOTCA ANIEKTPOMArHUTHbIE
B3aUMOOENCTBUS 3apsXKEHHbIX Temn, B o0LeMm
criyyae OBWXYLLUXCS OTHOCUTENbHO AaHHOM
CUCTEMbI OTCYETA.

« ONEeKTPUYECKOE rore - CoCTaBHada 4YacTb
eVNHOro 3NeKTPOMarHUTHOro MNons.



« [1ns1 oOHapy>XeHUsa 1 onNbITHOrO NccrieaoBaHUS
3JIEKTPOCTAaTUYECKOro Nonsi UCNonb3yeTcs
npPo6HbIU MOoYeYHbIU MOJIOXKUMEsIbHbIU
3apsi0 — TakoW 3apsig, KOTOPbIM HE UCKaXKaeT
nccriegyemoe rnorse (He Bbl3blBaeT
nepepacnpeneneHmns 3apsaaoB, co3garoLLmx
none).

 Ecnun B none, co3gaBaemMom 3apsaaom Q,
NoOMecCTUTb NPobHbIN 3apsag Qo, TO Ha HEero
nencTeyeT cuna F, pasnmnyHas B pasHbiX TOYKax
nons, Kotopasi, corriacHo 3akoHy KynoHa,
nponopumroHansHa npobHomy 3apady Q,



¢ Hanpﬂ)KeHHocmb ANIEKTPOCTATUHECKOTIO MOoJid

B JAHHOW TOYKe eCTb pu3mnyeckas BenmimHa,
onpegensiemasi Cunon, 4ENCTBYOLLEN HA NPOOHbIN
eOVHUYHbIW MONOXUTENbHbIN 3apsaq, NOMELLEHHbLIN B 3Ty

TOYKY NOJIA. #
— QO

* EonHnua HanpsaXxeHHOCTU aNeKTPOoCTaTUYeCKoro noss B
CW HbtomoH Ha KyrnoH (H/Kn)

* 1 H/Kn - Hanps»XeHHOCTb Takoro nosid, KOTOpoe Ha
ToveuHbIn 3apag 1 Kn gencteyet cunon s 1 H

* OObI4YHO B Tabnuuax MUCrosib3yT Ppa3sMepPHOCTb
Hanps»keHHocTu B/m (1 H/Kn = 1 B/m),



F

o

* OTHOLUEHWE He 3aBUCUT OT O, 1
XapaKTepusyeT afiekTpocTaTuyeckoe none B
TOW TOYKe, rae NpoOHbIN 3apsa HAXOOUTCS.
Hanps»xeHHocmb ABNAETCS cusioeou
xapakmepucmuKou ariekmpocmamu4ecKoao
o7sis.



Hanpsix)xeHHOCmMb nosis mo4e4yHo20
3apsida 8 eaKyyme

* noAcTaBuB B (hopMyny onpeaeneHus
HanNpPs>XeHHOCTM 3akoH KyrnoHa nonyymnm

po 10
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 HanpaeneHue eekmopa E coBnagaeT c HanpasfieHUEM CUTbl,
OENCTBYIOLLEN Ha NOMOXUTESbHLIN 3apsa.

« Ecnn none co3gaeTtcs NonoXxmnternbHbIM 3apsaoMm, To BekTop E

HanpasneH BOONb paauyca-BeKkTopa OT 3apsiia BO BHeELUHee
NMPOCTPaHCTBO.

(oTTankneaHue nPoOHOro NOMOXUTESNBHOrO 3apsaa)

« Ecnun none cospgaetcs oTpuLaTenbHbIM 3apsaoM, To BekTop E

HarnpaBsreH K 3apaay
(NpUTAXKEHME NMPOOBHOro NONOXMUTENBHOIO 3apsaaa)

< A FE
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[padunyeckoe nobpaxeHne anekTpocTaTUYEeCKMX rnosen.

e JlnHnun, KacaTtesnbHble K KOTOPbIM B KaXXO0M TOYKE cOoBMNagaloT C
HanpaBreHNEM BEKTOpPA Mons. HadbiBatoTca CUJTOBLIE NTMHUN
nons. OHM onNuCbIBaOT HaMPSXXEeHHOCTb MOJIS.

B aTtom cnyyae nx MOXHO HasblBaTb - JIUHUSAMU HaMnpsXeHHocmu

e JInHUAM HaNnpA>XeHHOCTU rNnpurnncbiBarOT HanpaBliieHmne,

coBMnajalolLee ¢ HanpaBneHMeM BekTopa E B paccMaTpmMBaeMo
TOYKE NUNHUN.
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TaK KaK B Ka)X4on gaHHOW TOYKe NPOCTPaHCTBA BEKTOP
HanNpPAXXeHHOCTN MMEET NULLbL OAHO HanpaBneHne, To
CUMOBbIE NMNUHNUN BEKTOPHOIO NOSIA HAaNPAXEHHOCTM
HUKOrga He rnepecekarTco.

B cny4yae ogHopoaHoro nons (BeKTop HanpsXXeHHOCTU B
nobon To4Ke NOCTOSIHEH MO MOAYSIO N HanpaBfeHUto) -
NVHUN HanpPs>KeHHOCTU NaparnnenbHbl BEKTOPY
HanpPs>KEHHOCTH.

Ecnn none co3gaeTcs ToYEYHbIM NOMOXUTENbHbIM
3apsagoM, TO IMHMN HaNPSXXEeHHOCTU - paguarbHble
npsiMble, BbiXoasLLue u3 3apsiaa.

Ecnun none co3gaeTcs ToMEYHbIM OTPULIATENbHbLIM
3apsgoM, TO IMHMN HaNPSXXEeHHOCTU - paguarbHble
npsiMble, BXoAsdLLWE B 3apsaq



* JINHUN HaNPSXXEHHOCTU ANIEKTPOCTAaTUYECKOIO
NONs HAYMHAKTCA HA NONOXUTElNbHbIX
ANEeKTPUYECKNX 3apsgax U 3aKkaH4YMBatOTCA Ha
oTpuuaTenbHbIX IMOO yxoasaT B 6ECKOHEYHOCTD.

S
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* [lIMHNM HanNpPAXXEeHHOCTH
ANEeKTPOCTaTUYECKOro nong ansg aAByx
OAMHAKOBbIX MO MOAYIHO OAHOUMEHHbIX U
PA3HOMMEHHbLIX TOYEYHbIX 3apPsa0B.

|



* CncTtemMbl N3 ABYX MOSTIOXUTENBHbLIX N OBYX
oTpuLAaTESNIbHbIX TOYEYHbIX 3aps0B
(3apsabl N0 MoAySto OANHAKOBHDI).




[TpnHUMN cynepno3nymm
9NEeKTpoCcTaTUYECKNX NONEN

« PaccmoTpum cuctemy HENOABUXKHBIX TOMEYHbIX 3apsa0B
QQ,.., Q. SKcnepmmeHTaano AOKa3aHo, 4YTo
pe3yan|/|pyrou_1a;| cuna F, gencTByoLlasi Co CTOPOHbI
nonsi Ha I'IpO6HbII/I 3apag Q, B ntobon Todke nonsi, paBHa
BEKTOPHOMW cymme cun F, I'Ipl/lJ'IO)KeHHbIX K HEMY CO
CTOPOHbI Ka)KAoro 13 3ap;|p,08 Q

F:gﬁ
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CornacHo onpegeneHunio HarnpsiXKeHHOCTU E

Nony4mm

F=0F w F,=0Qk,

E- Hanps»KeHHOCTb pe3ynbTUPYIOLLEro nons,

E. - HanpsikeHHOCTb Nons, co3naBaeMoro 3apsiAoM QI..
[TogctaBuB 3TK BbipakeHUa B popmyny

F:gﬁ
E:gE

NONy4vynm.



OTa (popmyna BblpaxaeT npuHyun cynepnosuyuu
(HasoXXKeHus1) annekmpocmamu4ecKux rnosieu

* HanpsXKeHHOCTb PEe3yrnbTUPYIOLLErO MOMnsA, CO34aBaeMOoro
CMUCTEMOW 3apsAa0B, paBHa reOMETPUYECKON CyMMe
HanpspkeHHOCTeN nonen, co3gaBaeMbiX B A@aHHOW ToYKe
KayKObIM U3 3apsiqoB B OTAENTbHOCTH.

n
-~ — ~
z l
i=1




PaccmoTpuM npumMep NpUMEHEHNS NPUHLMNA cyneprno3nuumn Ans

HaXoXOeHNA HaNpPAXeHHOCTU pe3yIibTUPYHOLWENo 3yIEKTPOCTAaTNYECKOIo

nonga B Todkax A n B, cosgaBaemMoro AsymMsa HeENOABUMXHBIMU TOYEYHbIMU
NOMNOXMTENbHLIMW paBHbIMY 3apsaamn O, 1 0,

Touka A paBHO yganeHa oT 3apsgoB, a Touka B pacnonoxeHa bnvke K
3apsagy 0,

Touka A paBHO yganeHa oT 3apsiaoB, a Tovka B pacnonoxeHa énuxe K
3apsgy 0,

rlpl/IHLl,l/II'I cynepno3anunmm no3BondeT BblHNCITIATbL HAMPAXEHHOCTb
pe3yribTUpyroLero nossd nobon cuctemsl HENOABWXHbIX 3apA00B.

E=FE +E
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e OTMETMM, YTO NPUHLKMN Cynepno3numn SABNsIETCS
0000LEeHNneM onbITHbIX AaHHbLIX U, BOSMOXHO,
HapyLLAETCa Ha MarnbIX paccTosaHUAxX meHee 107 m.

 [TpuHUMN cynepno3nLnm No3BONSET paccynTaTb
aneKkTpocTaTu4eckme nomns nodon cucTembl
HENOABWXXHbIX 3aps0B, MOCKONbKY ecnu 3apsaabl He
TOYEYHbIE, TO UX MOXXHO Bcerga MbICNEHHO pa3fgenuTb Ha

Marble YacTu, cuMTas Kaxay U3 HUX TOYEYHbIM
3apsAaoM.



[lone anekTpnyeckoro AMnNosns B

BaKyyme

e AnnekmpuyvyecKkul ounosib — cucTtema aByx
PaBHbLIX NO MOAYSHO Pa3HOUMEHHbIX TOYEYHbIX

3apsgos (+Q, —Q),

* paccTosiHMe [ Mexay KOTOPbIMU 3HAYUTENBHO
MEHbLLE PacCTOAHUSA OO paccMaTpuBaeMbiX
TOYeK MNons.

« BekTop, HanpaBneHHbIN Mo OCU ANUNONS
(Nnpsimon, npoxoasiLen Yepes oba 3apsana)

* OT OTpULATENBLHOIo 3apaaa K NoMoXUTernbHOMY

* N paBHbIN PACCTOAHMIO MexXay HUMU,

* Ha3bIBaKOT rJsIe4yom ounoisisi | .



* BeKkTop coBnagaroLLnn Mo HanpaBlieHUIo C
nne4yom AMnonsa n paBHbIU NPON3BEOEHUIO
3apsga |Q| Ha nnedo /,

* Ha3bIBAOT JIEKMPUYECKUM MOMEHMOM
ounossi, unn ounosibHbIM MOMEHMOoOM

p=lor

9 - 0
/
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 [IpmMeHaa npmHUMn cynepnosnunm
ANeKTpocTaTu4ecKkmnx noren, HanpaXXeHHoCcTb E
nonga Annons 8 rnpou3eosibHoU MoYyKe

E=E +E

 rie E+ n E — Hanps»kKeHHOCTU nonewu,
CO3[aBaeMbIX COOTBETCTBEHHO MONMOXUTENbHbLIM
N oTpuuaTenbHbIM 3apsgamu.



* PaccmoTpum gBa cnydvad

e 1. Hanpsi>keHHOCMb noJisi Ha NPoOOoJIKeHUU ocu
ourorsisi B ToO4YKe A HanpasrieHa BOOSib OCY AUNONs

E =E +E
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« (O0OO03Ha4YMB paccTosiHMe OT TOYKM A 0 cepeanHbl OCU ONMons Yyepes
I, NCNOMb3ysA COOTHOLLEHUE

.
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yuTa, 4T L<<r, ” bj = \Q\f

NOJTYHNM.
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2-U cny4au. HanpsixeHHOCcmMb noJsisi Ha neprneHOUKysipe,
80CCMAaHOBJIEHHOM K OCU U3 e20 cepeduHbl, B TOUKe B.
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To4yka B paBHoygoaneHa oT 3aps40B, NO3TOMY

E+ :E— — 1 Q2 ~ 1 Qz
4dre, 1> +l/4 dre, r

roe r - paccTosiHMe oT ToYkM B [0 cepeauHbl nneva gmnons.




N3 nogobus paBHObOeapEHHbIX TPEYronbHUKOB,
onunpatoLmnxcst Ha nne4yo gvnonsi u Bektop EB.,

nosny4mm
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« CpaBHUM 1 201 1 2p
by = 3 3
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« Takmm obpasom, cozgaBaemMoe AUMOSiEM
ariekTpocTaTnyeckoe nose npu r>>/ yooiBaet obpatHo
NPOMoOpLMOHANIbHO TPETLEN CTENEHN PACCTOSAHUS I OT
annons/

« Mopgenb aneKTpM4ecKkoro AMnosnst okasanacb XOpPOLLUNM
NPUoNMKeHneM Ans onnMcaHns 3NeKTPUYEeCcKnx CBOMNCTB
aTOMOB W MOJMEKyI, NO3TOMY NPU pacCMOTPEHUN
MHOIMX 3a4a4 Nonb3yTCcs NpeacTaBleHNEM aTOMOB U
MONEKyn B BUAE dNEKTPUYECKNX AUTMONeN



