QneKkTpocTaTuka

Tema 1 3aKoH coxpaHeHUs
3apsaga. 3akoH KynoHa



1.1 OnekTpunyeckmnn 3apsan. 3akoH
cOoxXpaHeHus 3apsiaa.

INEeKTPOCTaTHKA U3YYaeT HEMOABHKHBIE 3apAMBI.

JAEKTPHU32aLMA — Tpoliecc, B pe3yibTaTe KOTOPOro Teno npuobpera-
€T DAEKTPHYECKHI 3apaa. Ecin Teso HauMHAET NPUTATHBATE K cebe Apy-
rMe Tena, TO TOBOPAT, YTO OHO HA3JIEKTPU3OBAHO, WM MPHOOPENO DIIEK-
TPHUYECKHH 3apsn.

duexTpuueckuii 3apaja g (Ki) onpeaensier criocoOHOCTh TeA y4acT-
BOBAaTh B JJIEKTPOMArHUTHBIX B3aMMOJEHCTBHAX. B npupoae CyiecTByior
JBa BH/A 3apAN0OB, KOTOPBIC YCIOBHO HA3BAIH HONOJCUMENbHBIMU U OMPU-
yamenohvivu. OIHOUMEHHBIC 3apsabl OTTAJIKUBANOTCA, a Pa3HOMMEHHbBIE
MPUTATHBAKOTCH.

3aKoH cOXpaHeHMA 3apANa: arzebpauieckas cymma 3apaoos 6 3amkK-
HYMOU cucmeme CoOXpaHaemcs;

2g; =const .

CucteMy Ha3bIBAIOT 3aMKHYmo#, €CJIM OHa HE OOMEHHUBAETCa 3apsija-
MH ¢ OKpPYKaIOLECH CPEIOH.



1.1 OnekTpunyeckmnn 3apsan. 3akoH
cOoxXpaHeHus 3apsiaa.

JKCIEPUMEHTANIBHO JOKA3aHO, YTO 3apAbl MOXKHO JEJIMTh, HO 10 OIl-
peaenénHoro npenena. Hocutenb HauMEHBIIETO 3JIEKTPUMYECKOrO 3aps-
Ja — OTPULIATENBHO 3aPSXKEHHBIN 31€KMPOH.

g, =—1,6-10"Km; m, =9,1-10 ' kr.
Moaynb a1060ro 3apsaa KpaTeH 3apaay MEKTPOHa:
q=Mg.,
rae N=¢q/q, — A30BITOK 3NECKTPOHOB.

Vumume: B npolecce 3MEeKTPpU3alyH OT OJHOTO Tefa K APYroMy Inepe-
XOIAT TOJILKO 3J1eKTPOHbl. Ecniu y Tena u30bITOK 3MEKTPOHOB, TO OHO 3a-
PSDKEHO OTPHLATENBHO, @ €CJIM HEAOCTATOK, TO — NOJIOKHUTENLHO. Bruma-
Hue: 3apSHKEHHBIE TENIA NMPUTATMBAKOT K ceOe HEHTpanbHbIE TEJIa U TEfa C
NPOTUBOMNOJIOXKHBIM 3apsaoM. OTTaikuBaHue HaOMOAAETCH TOJBKO MEX-
AY OJHOMMEHHO 3apSLKEHHBIMH TEJIaMH.



A1,

SA0A4YU

Koraa mMbl cHUMaeM oaexay, 0COOEHHO U3TOTOBJIEHHYIO H3 CUHTETH-
YeCKMX MAaTepHaIOB, Mbl CIIBIILIMM XapaKTepHbIi Tpeck. Kakoe sBiie-
HUE OOBACHAET 3TOT TPECK?

1) Onexrpuzauns 2) TpeHue
3) HarpeBanue 4) DnekTpoMarHWTHas HHAYKLUSA

Ha xakyt0 MHHHMaJIbHYIO BEIUYUHY MOXET U3MEHATHCA 3apsall 30710-
TON NBUIMHKU?

1) Ha BenuyuHy, paBHYIO IO MOAYJIIO 3apsAly 3J1€KTPOHA

2) Ha BenuuuHy, paBHYIO M0 MOAYIIO 3apsily sSApa aToMma 30J10Ta
3) Ha ckonp yrogHo Manyo

4) OrtBeT 3aBUCHT OT pa3Mepa MbUTHHKH



A3. Ilpu TpeHuu Mm1acTMacCOBOM JIMHENKU O LUEPCTh JIMHEHKA 3apsKaeT-
Cs OTPUULATENIBHO. DTO OOBACHACTCA TEM, UTO

1) 2Jy1eKTpOHBI NEPEXOJAT C IMHENKH Ha LIEPCTh
2) TNPOTOHBI NEPEXOAAT C JIHHEHKH HA LIEPCTh
3) DJIEKTPOHBI NEPEXOJAT C LIEPCTHU HA JIMHEHKY
4) NPOTOHBI MEPEXOJAT C ILIEPCTH HA JIHHEHKY

A4. [Ipu TpeHUHM CTEKIAHHOMN JUHENKHU O WIENK JIMHEHKA 3apsxKaeTcs Mo-
JIOXKHUTENBHO. ITO 00BACHAETCS TEM, UTO

1) 3nexTpOHBI NEPEXOIAT C JIMHEHKHU HA LIENK
2) TPOTOHBI NEPEXOAAT C JIMHEHKHN HA IIENK

3) DNIEKTPOHBI NMEPEXOJAT C IENKA HA JTHHENKY
4) NpOTOHBI NEPEXOJAT C WIENKA HA JIMHEHKY



AS. IIsumHKa, HMeEIOLIAs MTOJIOKUTENBHBIN 3apsj +e, oTepsia MIEKTPOH.
KaxuMm ctan 3apsg nbUIMHKH?
1) O 2) —2¢
3) +2e 4) —e

A6. Kannsa, uMeronias oTpyuLATENbHBIN 3apsad —e, MPH OCBELUCHUHU I0Te-
psia 3nekTpoH. Kakum cran 3apsia karm?
1) O 2) —2e
3) +2e 4) —

A7. Jlérxuii He3apsOKEHHbBIH I[IApMK M3 METALIHYECKOH (honbru mojBe-
ILIEH HA TOHKOH WENKOBOH HUTH. IIpy NOAHECEHUH K MIApHUKY CTEPXK-
HS C MOJIOKHMTENIBHBIM 3JIEKTPUUYECKHUM 3apsaaoM (06e3 mpHKOCHOBe-
HUs) IUAPHUK

1) npuUTATHBAaETCA K CTEPXKHIO

2) OTTaJKUBAETCA OT CTEPXKHA

3) HeE HCIBITBIBAECT HU MPUTAKEHHUA, HH OTTAIKUBAHUA

4) Ha 60NBIIMX PACCTOAHUAX NMPUTATHBAETCA K CTEPXKHIO, HA MaJIbIX
PacCTOSAHUAX OTTAJIKMBAETCS



A8. JI€rku# He3apsHKEHHBIM LIApUK W3 METALIMYecKoil (onbru mojse-
IICH HAa TOHKOM ménkoBoH HUTH. K mapuky nogHeciu (6€3 npukoc-
HOBEHMs) CHaYaJla CTEPXKEHDb C MOJIOKUTEIbHBIM JICKTPHYECKHUM 3a-
PAIOM, a 3aTEM CTEPXKEHb C OTpHLIATEIbHBIM 3apaaoM. 1llapuk

1) DPUTATrHBAETCH K CTEPXKHAM B O00UX CIyyasx

2) OTTaJIKHUBAETCS OT CTEPXKHEH B 000MX Ciiydasx

3) He UCTIBLITHIBACT HU IMPUTHKCHHUS, HU OTTAJIKUBAHUA B O00HUX CIiIy-
qasx

4) IPUTATHUBACTCA K CTEPXKHIO B MEPBOM Clyyae, OTTAIKUBACTCS OT
CTEpIKHS BO BTOPOM ClTy4ae



1.2 OnekTpunyeckoe none

Bokpyr 3apsoKeHHBIX T CYLIECTBYET 0co0ast cpega — IJeKTpHue-
ckoe noJie. IMEHHO 3TO mosie ABISETCA MOCPECAHUKOM B NeEpeaaye dJICK-
TPHUYECKOTO B3aUMOICUCTBHA.

Cesoticmea 3neKkmpudeckozo nois:

® MaTEPHAIBLHO, T.€. CYILIECTBYET HE3ABUCHMO OT HALLIEIO CO3HAHMS,

® BO3HHUKAET BOKPYT 3apsAl0B M OOHapy)XMBAcTCid MO AEHCTBHIO Ha
IpOOHBIH 3apsi;

® HEMPEPBIBHO paclpenesieHO B MPOCTPAHCTBE;

¢ oc1abeBaeT Mo Mepe yaalieHud OT 3apsAaja;

® CKOPOCTh PaCIIPOCTPAHEHHS 3JIEKTPUUECKOTO MOJsS B BaKyyMe paBHa
cKopocTH cBeTa ¢ =3-10° M/c .



1.2 3aKkoH KyrnoHa

3akoH KynoHa — OCHOBHOW 3aKOH 3J€KTPOCTaTHKH OBLI OTKPBIT
IKCTIEPUMEHTAIBLHO B 1785 I.: 08a HenodsudcHbix moueunwix 3apsaoa 8 6a-
Kyyme 83aumo0eucmeyiom opyz ¢ OpyzoM C CUNOU NPAMO NPONOPYUOHAIb-

HOU npousgeoenuro Mooyneu 3apsioos U oOpamHo NPONOPYUOHANLHOU
K8aopamy pacCmosHUSL MEHCOY HUMU:

_kla|-
2

F. q-

4

rae |¢| (Kn) nlg,

3apsagaMHu, kK — K03(QGHUHUEHT NPONOPUHMOHANBHOCTH, KOTOPbIH YHCJIEHHO
paBE€H CWi€ B3aHMMOJACHUCTBUA MEXAY ABYMS TOUYEYHBIMU 3apslaMM [0
1 Kn, Haxoad1mmmucs Ha pacCTOSIHUM | M pyr OT Apyra:

k=— —9.10° H-m*/Kn*;
4ne,

(Kn) — Moaynu 3apsaoB, » (M) — pacCTOSTHHE MEXKAY

€0 =8,85-10" Kn"/(H-M?) — anexTpuueckas NocTOSHHAs.



1.2 3aKkoH KyrnoHa

3akoH KynoHa B cpeag:

:k|Q1|"I:

ey

Fy

rae € — AUIEKTPHYECKas NMPOHHUAEMOCTh (TablnuuHas BEJIWYMHA, 10Ka-
3bIBAIOLIAs, BO CKOJIBKO pa3 JJIEKTPUUYECKOE B3aMMOJAEHCTBHUE B Cpelle
YMEHBIIAETCH 10 CPABHEHHIO C BAKYYMOM ).

Hanpagnenune cuipl KynoHa 3aBUCHT OT 3HaKOB 3apsi0B.

B3auMmHoe npuTsaxkeHue B3auMHOE OTTaJIKUBAHHE
PasHOMMEHHBIX 3apAa0B: OAHOUMEHHLIX 3apPANIOB:
F, F, ﬁl + + F5

N N )

= N Sm—



1.2 3aga4u

JABa MajieHbKHUX OAHHAKOBBIX META/ULIMYECKHUX LIapHKa 3apsDKEHBI MO-
JIOXKUTENBHBIMHU 3apsAlaMH ¢ U 5 ¢ U HaxoOsTCA Ha HEKOTOPOM pac-
CTOSAHUHU Apyr OT apyra. lilapuku npuBes M B COIMPHKOCHOBEHHE H
pa3sABHHYJH Ha HpexKHee pacctosHue. Kak M3MeHwach cuiia B3au-
MoaeHcTBua mapukoB? (YBeanuuiiach B 1,8 pa3a)



1.2 3aga4u

JIBa MaICHBKUX OJUHAKOBBIX METAUIMYECKHUX ILAPHUKA 3apsDKEHbI
Pa3HOMMEHHBIMHM 3apsilaMH +q U —5¢ W HAXOAATCA Ha HEKOTOPOM
paccTossHHH Apyr ot Apyra. lllapuku npuBenu B CONPHKOCHOBEHHE H
pa3BUHYJIM Ha MPEXKHEE pacCTOAHHE. Kak U3MEHMIICS MOAYJIb CUJIBL
B3aUMOACHCTBHA WapuKoB? (Y MeHbIIHJICA B 1,25 pa3a)



1.2 3aga4u

Kak u3sMeHuTcs Moay/b CHJIbI B3aHMOJCHCTBUA ABYX HEOONBLIMX Me-
TA/UTHYECKUX LIAPUKOB OAUHAKOBOIO AMAMETPA, HMEIOWIUX 3apAasl
g, =+6 HKn u g, =-2 #Kn, ecnd mapel NpUBECTH B COMPUKOCHO-

BCHHEC H pa3sgBHHYTh Ha MNpexkHee paccToAHHE? (YMEHbUIMTCH
B 3 pa3a)



1.2 3aga4u

JBa OJHMHAKOBBIX METALIMYECKHX LIAPHKA 3apAXEHbI [10JI0XKUTEb-
HBIMM 3apsaaMu g U 4q. LIeHTpsl L1IapHKOB HAXOAATCA HA HEKOTOPOM
pacCTOsHUHU ApYr OT apyra. lllapuku NpUBEaH B COINPHKOCHOBEHHE.
Bo ckonbko pa3 He00X0AHMMO YBEJIHUHTDh PaCCTOSHHE MEXIY HUX LICH-

TPaMmH, 4YTOOBl CHlIa B3aHMMOIEHCTBHA  OCTaNnach MpEXHEH?
(B 1,25 pa3a)



