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ANEKTPUUYECKHUX 3aPAJI0B (IEKTPOCTATHYECKOE

B3aMMO/JICHICTBHE).

DJIeKTPHIECKHUH 3aps — (pu3ndecKas
BEIIMYMHA, XapaKTEepHU3YIOIas CIIOCOOHOCTh
Tell u YaCTHII K  DJICKTPUUYCCKUM

B3aUMOJICUCTBUSIM.

Sxosnena T.1O.
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ArneKkTpocTaTU4Yeckne B3auMoaemMcTBUA Nerko oTriuunTb oT
Apyrux TunoB hbyHAaMeHTaNbHbIX B3aUMOAENCTBUN:

e 3aBUCHUMOCThH I'paBUTAIIMOHHBIX CHJI OT pPaCCTOsSHHUS CXO0aHa C
OJICKTPOCTATHYICCKHUM BSaHMOﬂCﬁCTBHCM. Pazmmune coctout B MacmTade
BO3HHKAIOIMMUX CHJI (B ATOMC OJICKTPOCTATHYCCKHC BSaHMOﬂCﬁCTBHH

42
npesocxomsaT  rpasurtarmonnsle B 107 pa3). I'paBHTAauMOHHBIC

BSaHMOﬂCﬁCTBHH MOTI'YT IIPUBOJAUTD K ITOABJIICHUIO TOJIBKO CHJI ITPUTAKCHUA,
B TO BPCMiA KaK IIPpHU JSJICKTPOCTATHYCCKHUX B3aHMOH€ﬁCTBHﬂX MCIKIAY
qaCTHOaMn pPa3JIMYHBbIX THUIIOB MOI'YT BO3HHKATHb KAdK CHUJIbI ITPUTSKCHUA,
TaK 1 OTTAJIKNBAHUA.

* Mexay AByMS HEMOJIBHXHBIMHM YacCTHUIIAMH TOMHMO 3JEKTPOCTAaTHUECKHUX
CHJI BO3MOXXHO BO3HHKHOBEHHME €III¢ OJHOIO BHJA CHJ, OOBIYHO TaKKe
OTHOCHUMBIX K OJEKTPOMArHUTHBIM B3aMMOJCHCTBUSIM. OTH  CHIJIBI
OKa3bIBAIOTCS MaJIbIMH 10 CPABHEHMIO C AJIEKTPOCTATHYCCKUMHM, OBICTpEE
CIIaJIal0T C pacCTOSTHUEM (00paTHO MPOHOPIIMOHAIBHBI YETBEPTOU CTEIICHU
pPACCTOSIHUSL MEXIy 4YacTHUI[aMH) M, TO3TOMY, JIETKO OTJIMYHMMBI OT

paccMaTpruBaCMbIX.
Sxosnena T.1O.



[TonoxuTtenbHoOe U oTpulaTenibHoOe
3rIeKTpu4ecTBO

MOHSATHE MOJOKUTEIBHOIO W OTPHUIATEIBHOIO
ANEKTpUYECTBA (3apsaaa) U UX 0003HAYCHHUE: «+»
M «—», YTO OKa3aJ0Ch BeChMa yIOOHBIM, TaK KakK
MIO3BOJIMJIO OMNHCAaTh BCE€ BO3MOKHBIC CIIy4Yau
3JIIEKTPOCTATUYECKOTO B3aUMOJICHCTBUS YaCTHUI] —
IPUTSDKEHUE M OTTAJKWBAHHWE — IIPU IIOMOILM
€AUHON (POPMYIJIBI.

Sxosnena T.1O.



ANeKTpocTaTu4yecKkoe BammoaeucTteBme mMexay
ABYMSl OAMHAKOBbLIMM 3apaaamMm +q

Sxosnena T.1O.



[MTonoXutenbHbLIU U OTpULaTeNnbHbLIN
3apsagbl

700HUT _

IENK MEX -
[TOJIOXKUTEJIbHBIN OTPULIATEJIbHBIN

Ha CTEKJIC, MOTEPTOM O ENK  Ha 300HUTE (AIHTApE), IOTEPTOM O MEX

Sxosnena T.1O.



)

kax HvromoH.

I'emdpu JI>BH (1779-1829).

OcCHOBAaTENb IECKTPOXUMUH.

C JleBn Havayiach MaTepuaIuCTUYECKas dM0Xa

TOP>KECTBA SKCIIEPUMEHTAIbHON HAYKH.

Sxosnena T.1O.



To4ye4yHbIN 3apaa

(HU3nYeCKOr a0CTPaKIIUEH.

HMHorma To4edHbIM 3apsiJIOM HA3bIBAKOT HARJIEKTPU30BAHHOE TEJO,
pa3Mepbl KOTOPOrO MNPEHEOPESKUMO Majbl MO CPABHEHUIO C
PACCTOSTHUEM 10 APYTMX 3aAPSKEHHBIX TEJ, C KOTOPBIMU OHO
B3aMMOJICUCTBYET.  JlaHHOE  ompeneiieHue  UMEET  TOT
HEJIOCTATOK, YTO JAJIEKO HE BCerga JIaXe MaJeHbKOE (I10
CPAaBHEHHUIO C PACCTOSIHUSIMH JO JPYrHX TeEJI) TEJIO MOXKHO
paccMarpyBaTh KaK MaT€pHUaJIbHYIO TOUKY.

Sxosnena T.1O.



ANeKTpU4ecKn 3aaMKHyTasa cuctema

Ha3bIBAIOT JJIEKTPUYECKH H30JTUPOBAHHOU
(3aKpbITOM, 3aMKHYTOMH). He3apsokeHHBIC
YaCTHIIbI, B TOM 4YMCJIC U (DOTOHBI (KBAHTHI),
MOTYT BXOAWTh M BBIXOAWTH 4YE€PE3 T'PAHUILY
TAKOU CUCTEMBI.

Sxosnena T.1O.



3aKoH coxXpaHeHU s 3NeKTPHUYecKoro
3apaga

CHCTEMbI, PaBHBIM aIreOpandeCKOM CyMME
3apsJIOB CHArarluX CHUCTEMY JJIEMEHTAPHbBIX
gacTull (OISl OOBIYHBIX MaKpPOCKONUYECKUX
T€1 — IIPOTOHOB M DJIEKTPOHOB), CTPOTrO
COXpAaHSICTCSI BO BCEX B3aMMOJCHCTBUSIX M
IIPEBPAICHUSIX 3TOM CUCTEMBI.

Sxosnena T.1O.



JKCNepuMeHT No nepeHocy 3apsaaoB

Sxosnena T.1O.



JNeKTpuyeckue 3apsabl B aTomax
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JreKkTpuyeckKkme sapsaabl B aToMmax

ATOM MOKET NHBO NOTEPATD,
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OnbiTbl MUnnukeHa no onpeneneHuio
3apsipa 3fieKTpoHa

3apsAbl T€J COCTOAT M3 JUMCKPETHBIX 3apsAd0B. /LIl 3TOro
MUIITMKEH B3sJ1 CTEKJISAHHBIM SIIUK, BEPX U JTHO KOTOPOIO
OBLIM cIelaHbl U3 MeTajlla. DTH MeTalJINUeCKUe MIaCTUHDI
ObUIM IPOTHBOMOJOXKHO 3apsokeHbl. Jlanee MuimkeH
BCIIPBICKMBAJI B SAIIMK MAaCJI0O 4€pe3 OTBEPCTHUE B BEPXHEU
riacTuHe. 1lpu pacnbUieHWH KamenbKd Maciia 3apsKalucCh,
M, momnagas B KOHACHCATOP, JBUIAJMCh MO JICUCTBUEM
CUJBl TSXKECTU M MNPUIOKEHHOIO DIIEKTPUYECKOTO MOJIA.
OcBenieHUEM PEHTICHOBCKMMHU Jy4aMHd  MOXKHO OBLIO
CJIETKA HWOHMU3UPOBATH  BO3AYX MEXAY IUIAaCTUHAMU
KOHJICHCATOpa U HM3MEHATH 3apsj Kamiu. YUYET BA3KOCTH
BO3AyXa IMO3BOJWI MUBIUKGHY BBIUUCIUTD BEIUYUHY
MHUHUMAJILHOTO 3JIEKTPUYECKOIO 3apsa.



OnbiTbl MUnnukeHa no onpeaerieHNIO
3apsipa 3NeKTpoHa

Sxosnena T.1O.




B3anmogeucreue
3rIeKTPpU4vYecKux 3apsaaos;
3akoH KyrnoHa

Sxosnena T.1O.



JKcnepumMeHTbl KynoHa

(1736-1805) Hami€n, 4o ynupyras cuia,
BO3HHUKAIOIIAs IIPU 3aKpPyUYMBAHUU,
MPONOPLHOHANIBHA YIIIY 3aKPYYHUBAHMUS U 3aBUCUT OT
JJIMHBI HUTH (IIPOBOJIOKH ), €€ TMaMeTpa U
Marepraia, U3 KOTOpOro OHa U3roTOBJICHA.
Hcnonbs3yss 00HapyKeHHBIE 3aBUCUMOCTH, Ky10H B
1784 1. CKOHCTPYHPOBAJI ¥ U3TOTOBUJI YCTAHOBKY,
OJYYUBIIYIO HA3BAHUE «KPYTUIILHBIC BECHIY.

Sxosnena T.1O.



PpaHUY3CKUN NHXEeHep U pnUsunk

LlLHapnb OrrocteH KynoH
(14.06.1736-23.08.1806)




KpyTunbHble Becbl KynoHa:

1 — ynpyrasa HUTb C
noaBeLeHHbIM Ha Hen
rOPU3OHTaNbHbLIM pbl4arom 2;
3 u 4 — npoBoAsiLUE LUAPUKMU,
YKpennéHHble Ha KOHuax
pblyara;

5 — WKana;

6 — 3apsAXeHHbIU WapuK

Sxosnena T.1O.



Cxema onbita KynoHa (1785 r.)




3aKkoH KynoHa

PACCTOSAHMS MEXJYy HHMH W HalpaBlICcHA B
M30TPOITHOM  IIPOCTPAHCTBE  BIOJb  MOPSIMOW,
COCIIMHSIOMIEN 3TH 3apAIbl:

F|~ 22

Sxosnena T.1O.



3aKkoH KyrnoHa

mesna oelcmeue eé bvieaem CuibHee, Cle008aAmenbHo, npu
y8enudeHuyu  paccmosiHus — cuna eé  yosieaem — No
HEKOmMopoMYy, NOKA eujé Heu38ecmuom) 3aKkouy». Takum
oopazoM, Puxman emi€ B Hagaje 1750-x rr. (3a 40 get no
KynoHa) OTKpbUI CYIIECTBOBAHME DJICKTPUUECKOTO MOJIS
BOKPYI' 3apsOKEHHOIO Tejla, HaNpsKEHHOCTh KOTOPOIO
yOBIBACT C YBEIIMUYCHUEM PACCTOSHUS OT Teia.

Sxosnena T.1O.



3aKkoH KyrnoHa

BICKTPUUICCKHUM 3apsijiaM 71 YMEHBIIACTCA
MPOIIOPIIMOHATIBHO  KBaJpary  pPacCTOSHUS, HO
JKCIIEPUMEHTAIIBHO 3TO HE MOATBEPAUIL.

OKCHEPUMEHTAIbHO €  JIOCTaTOYHOM  TOYHOCTBHIO
Oymyuui 3akoH KynoHa BriepBbi€ ObLI JOKA3aH CIIE B
1771-73 rr.  a”HmuaMckuM  Qu3ukoM  [eHpu
Kapenaumem (Henry Cavendish, 1731-1810) wu3
3HAYUTEILHO OoJiee TOYHbIX, 4eM Yy KynoHa, Ho
KOCBEHHBIX U3MEPEHUM.

OH TaxXe N300pEN M KPYTUIbHBIC BECHI.

Sxosnena T.1O.



OunanekTpnyeckas npoHNLaeMoCTb
cpeAabl

orcyTcTBHE cpeabl (F)) u mpu e€ Hanmuuu (F). Hazosém
OTHOIIICHHE CHJ JAMIIEKTPUYECKOH IPOHHIAEMOCTbIO
cpeabl 1 0003HAYNUM ATy BEIUYUHY E:

e= I, /F
JInssiekTprudecKas IPpOHUIIAEMOCTh € — 0e3pa3MepHasi BeJIMUHHA.
Jlnsa myctotsl (BakyyMa) € = 1, aist Bozayxa npu 0 °C u
atMochepHoM aasiaeHuu 1,000594, nisa BogsgHoro mapa 1,0126,
IUIs1 KEpOCHHa 2,y cyxon Oymaru 2+2,5,y s30oHuTa — 2,729, vy
cTekna — 5+16, y 3TUIIOBOrO CIIUPTA — 26,8, y Boabl — 81.

xoBieBa T.1O.



EouHuubl namepeHusa 3apsaa

IIPOTCKAIOIICC 3a | qCpe3 IIOIICPCHHOC CCUHCHHC

ITPOBOJIHMKA ITPU TOKE B II€IH, paBHOM | A.
(3apsn npotona 1,60218-107 Kun)

AMIIep-CeKyHaa — eIMHNIIA KOJIMUEeCTBa
3IEKTPUYECTBA; TO K€, UTO KYJIOH.

AMIIep-4a¢c — BHECHUCTEMHAs €IWHMIA KOJIHMYECTBA
anekTpuyectBa, paBHas 3600 Kn. O0o3HayaeTcs axy.
B  ammep-uacax  OOBIYHO  BBIPAXKAIOT  3apsif
AKKyMYJISITOPOB. ontena 1O



3epKaribHbIN ranbBaHOMeTP:

. 1 — ocBeTuTenb
SEme 4
3 "TF’" 6 (namna);
F 2 — WKana;

—3{( ¢ 3 — raribBaHOMeTp;
N 4 — 3epKanbue

Sxosnena T.1O.



JrieKTpnyeckasa nocTtosHHas

IIPOIOPIMOHALHOCTH, e OIIPEICICHHYIO
pouop Gy P y

— 1 12
BEJIMUUHY U D pﬂ(k‘él‘b: >
€pE T

DJIeKTPUYECKAsA  NOCTOSIHHAA 80 —  (uznyeckas

IIOCTOSIHHAsI,  BXOAAINAs B  YpaBHEHHS  3aKOHOB
3JIEKTPUYECKOTO TIOJIA (B, TOM 4yciie, B 3akoH KyioHa) mpu

SIkoBiIEBa

3alMCU  OTUX YPABHEHUM B PAlMOHAIM3UPOBAHHOU




PaunoHanusoBaHHasa popma

OTHOCHUTEJIbHO YaCTO BCTPEYAIOIIMXCS HA MPAKTUKE, 3TOT KOAPOUIIMEHT UCUYE3aET, U
ypaBHEHHUsI TPUOOpETaroT Oojiee CUMMETPUYHBIM BHUJ. B mepByro ouepenb 3TO
OTHOCUTCSI K YypaBHEHMsIM MakcBeiwia. Takas «palMoOHaIu3anus» YyHOpOCTUiIa
WH)XEHEPHBIE PACUYETHI, HO CKpbLIa PU3NUYECKUN CMBICT (DOPMYII.

3akoH Kysnona B cpene B cucreme CHU:

- 2

‘F’— 1 1 g4, _ 1 1 g4,
4 2 4
T EE F ne, r

rinc IpOU3BCACHUC 80'8 = 8a — abcoaroTHas AHIICKTPHICCKASA

IIPOHUITACMOCTDb I[aHHOﬁ Cp€abI.

Sxosnena T.1O.



AHanormm mexay MexaHn4eckumu u
3NIeKTpU4YeCKUMmM B3aumMmogencTtBMAMn

3aKOH BCEMUPHOTO
Taroreaud HeroTtoHa

ml mz

=G

3aK0H B3aUMOIENUCTBUA
AIECKTPUYCCKHUX 3aPsA0B
Kynona

F|=k 25

Sxosnena T.1O.




Bonpochli

Kakoun 3apsa HasbIBalOT 31eMEHTapHbIM?

Korga Teno siBNsieTcst anekTpmuyeckn HemTpanbHbIM, a Korga 3apsiKeHHbIM?
Cdopmynupymnte 3aKoH COXpaHEHUST ANEKTPUYECKOro 3apsaa.

B kakux criy4qasix BbINOSTHAETCA 3aKOH COXpaHeHUs 3apsiga?

MO>XHO N anekTpuieckun 3apsig Aenntb 6€CKOHEYHO?

UTo onpenensieT 3akoH KynoHa?

Kakas BennunHa xapakTepusyeTt BIIMAHME cpedbl Ha CUIly B3aUMOOENCTBUSA MeXOy
3apssgamm?

OBbACHUTE PUINYECKMIA CMbICIT ANINEKTPUYECKON NPOHULLIAEMOCTN.

HannwwuTte 3akoH KynoHa ans B3aMmMogencTBmA 3apsgoB ¢ YY4ETOM cpedbl B cUcteme
CHW.

Uemy paBeH KOadhPUUNEHT nponopumoHarnbHoCcTn B 3akoHe KynoHa B cucteme CIA?
UTo Takoe anekTpuyeckasi NOCTosIHHasA U Yemy OHa paBHa B cucteme CU?
YcTtaHOBUTE eaMHULY anekTpuyeckoro 3apsaaa B cucteme CU, cdhopmynumpyimnte ee
onpeaenexHue. Sxosnesa T.IO.



IlomalluHee 3agaHue

- 3aKoH KyrnoHa

Cnacmnbo 3a BHMMaHue!

Sxosnena T.1O.




