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COZEP)KAHUE

BctynneHue

SneKkTpusaums Tes. NpoBogHUKN U AUINEKTPUKK.
DNeKTPOCKOM. 2/1eKTpoMeTp

SnekTpuyeckoe none. leNnMMoCTb 31eKTpUUEcKoro
3apsga. Oneir MuanukeHa — Nodde. CTpoeHue aToma

O6BbACHEHME 31eKTPUYECKUX ABNEHMA

Cwna B3aUMOZENCTBINS 3N1eKTPUYECKIMX 3apsa0B.
3akoH KynoHa

Hal'lpﬂ)KEHHOCTb 3NeKTpU4eCKoro nond. Cwnogble
NNHWUW 31EeKTPOCTaTUYECKOro noJs. rnockuii
KOHAeHCaTop

MPOBOAHWKM U AUINEKTPUKY B 3NEKTPUYECKOM MoJe.
JAun3neKkTpryeckasi MpoHMLLaeMocTb

PaboTta anekTpuyeckoro noas. MNoreHuuman.
dnekTpuyeckoe HanpsxeHue. CBoncTBa
3/1eKTPUYECKOro noTeHumrana

DNEeKTPOH-BO/LT. D/1eKTpUYecKas eMKoCTb.
KoHgeHcaTopbl

CoeguHeHWe KOHAEHCaTopoB B 6atapeu
DHeprua 3/IeKTpUYECKOro nons

INeKTpUYECKUA TOK. D1EKTPOABMXYLLEARA c1na
WCTOYHMKA TOKA. DNeKTpuyeckada Lenb 1 ee cocTaBHbIe
yactu

JeifcTBuUA 31eKTPMYECKoro Toka

3akoH OmMa Ans 04HOPOAHOrO YYACTKa Lienu.
BbluMcieH e cONPOTMBNEHNA MPOBOAHWKA. PeocTaTbl

MocnegoBaTenbHOE 1 NMapannenbHoe coejuHeHve
NPOBOAHUKOB

M3mepeHme HampaxeHws u CWNbI TOKa
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239 3akoH Jxoyns — JleHua. PaboTa u MoWHOCTb
3N1eKTPUYECKOro Toka

250 3axkoH OMa Ans NoNHOM (3aMKHYTON) Lenu

265 [loTtepu 3Hepruwn B JI3T. Ycnosue cornacoBaHus
WCTOYHMKa TOKa C HarpysKkoi

278 MarHuTHOEe Nose n ero XxapakTepucTukn. JIMHUK
MarHMTHOro noss. 3akoH AMnepa

298 MarHuTHOe noae BUTKa U KaTyLW KU C TOKOM.
[MocTosiHHbLIe MarHUTLL. FTMnoTesa AMnepa

313 Pamka C TOKOM B MarHWTHOM noJe. SnekTpoasuraTen.
SNneKTponsmMepuTebHbIe NpUbopsI

325 CwnaJlopeHua. [BuxKeHWe 3apsXXeHHbIX YacTuly
B MarHUTHOM nose. MarHUTHbIW WUT 3eMnn

345 3SnekTpoOMarHWTHas UHAYKUUSA. MarHUTHBIA NOTOK.
Mpasuno JleHua

356 3akoH ®apages ANnA 3NeKTPOMarHUTHOMN NHAYKLWIN

368 WHAYKTMBHOCTb KOHTYpa (KaTyLliKu). iBneHue
CaMOMHAYKLA

386 MarHuTHOe none B BelwlecTee. MarHUTHas
NPOHULI@eMOCTb. [lna-, napa- n GeppoMarHeTuKu

406 SHeprua MarHATHOro Nong

415 OcHOBbI 3/1eKTPOHHOW TeOPUW 3N1eKTPONPOBOAHOCTU
MeTasi/ioB. TemnepatypHas 3aBUCUMOCTb
conpoTueneHusa MeTannos. CBepxnpoBoAUMOCTb

438 3SnekTpUYeckuii ToK B XUAKOCTAX. 3akoHbl Papajes
ANA 301eKTponnsa

456 DneKTpu4Yeckuii TOK B BakyyMe. DNeKTPOHHbIE MyYKu

473 DneKTpUYeckuii TOK B NONYNPOBOAHUKAX. SN1EKTDOHHO-
AbLIPOYHbIN mepexog. MonynpoBoAHUKOBbIN Ao

494  DeKTpUYeckwii Tok B rasax. lNnasma. Buael razosoro
paspsja
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BCTYNNEHUE

peacTaBbTe cebe, YTO y Bac A0OMa BbIKJHYHIH CBET.

He oyeHb npuATHO, coryacuTecb. B coBpeMeHHOM

MHUpe Mbl HAaCTOJIbKO NPUBBIKJIH, YTO 3JIEKTPHYECTBO
SIBJISIETCS HEOTbEMJIEMOW YacTbl0 HALIEH YXKM3HH, YTO JaKe
TakKoe, NMyCTb M KpaTKOBDEMEHHOE OTKJYeHHe CrnocobHO
BbI3BAaTb Y Hac caMble pa3Hoo6pasHbie 3MouMH. He rosops
y?Ke 0 TOM, YTO 6€e3 3JIeKTpU4YecTBa He CyLLeCTBOBaJIO 6bl HH
KOMIIbIOTEPOB, HH MOGUABHbBIX TesedOHOB, HH MHOTO 4ero
Apyroro. CerofHsi NpakTH4Y€CKH Bce BOKPYT HAac CylLlecTByeT
W paboTaeT UMeHHO 6J1arofapsi 3JIeKTPHYECKHUM SIBJIEHHAM.
UcyesHH OHH — M MHpP 6bl MONPOCTY OCTAHOBHJICA OBl
WU aro He mpeyBesnuvyeHHe. Beagb COBpeMEHHYIO LIMBHJ/IH3a-
LIMIO CJIOXKHO MNpejCTaBUTb 6e3 HCNo/Jb30BaHHUS 3HEpPruH
3/IEKTPUYECKOr0 TOKa.

C TakMMH NOHATHSAMH, KaK «3JIEKTPHYECTBO», «3JIeK-
TPUYECKHH TOK» 3HaKOM Kaxc/blHd. Ha 6biToBOM ypoBHe. Ho
ec/Jii nonpo6oBaTh GbICTPO OOBACHHUTbL HAayYHbIM S3BIKOM
CYyTb TOTO, YTO e TaKoe 3JIEKTPHYeCTBO H 3JIeKTPHYeCKHH
3apsj, TO OKaKeTcs, YTO 3TO He Tak mpocTo. Bce Tena co-
CTOAT W3 MeJIbYaHIUMX 3JIeMEeHTApHbIX YacCTHL, HMEKUIHUX
CBOI0 Maccy. A 3Ha4YHUT, OHH 6Js1aroAapsi ABJ€HHI0 BCEMHPHOIro
TATOTEHHs] MPHUTATUBAIOTCA APYT K APYry, TO eCTb B3aUMO-
aercTByOT. Ho cpeiM 3THX YacTHI eCTh M Takue (B cocTaBe
aToMa MX GOJILIIMHCTBO), KOTOPbI€ B3aHMOAEHUCTBYIOT APYT
C ApYroM CHJIaMH, HECOU3MepHMO 6OJIBIIMMH, 4YeM CHJa
rpaBMTallHOHHOrO NpHUTsXKeHHUsA. Bosiee Toro, Takuve jaBe
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PHIHKA. OCHOBBI INEKTPOAHHAMHKH

D T R A D T R

OZIHHAKOBbIE YAaCTHIIbl HEe NMPHTATMBAIOTCS, a OTTAJKHBAIOT-
ca! O HUX TOBOPAT, YTO OHH 06/1aJaK0T 0COGBLIM CBOMCTBOM,
KOTOpOE Ha3blBaeTCs 3JIEKTPHUYECKHUM 3apsiioM, TO eCTb OHH
SABJSAIOTCA 3apsKeHHBIMH. Y Takoe B3aHMoAeHCTBHE MEXAY
YacTHIIaMH HOCHT Ha3BaHHE 3JIEKTPOMAarHUTHOI0 B3aHMO-
JNEeHCTBHUS.

Eciin paHbllle Mbl TOBOPHJIH O TOM, YTO CYLECTBYIOT SB-
JIEHUs1 MeXaHH4YeCKHe, TENJIOBbIe, CBETOBbIE, 3JIEKTPUYECKHE
M MarHUTHBIE, TO B 3TOH KHHUIre Bbl MPOYUTAETE O TOM, YTO
3JIeKTPHYECTBO H MarHETH3M — COBEPILIEHHO HEOTAEe/IMMbIe
ApYT OT Apyra siBJleHus. Pasaen QU3MKH, U3ydaloLHi dJ1eK-
TPOMarHHTHbIE AIBJIEHH, Ha3bIBAETCS 3JIEKTPOJHHAMHKOM.

OcHOBHBIE TOApa3fe/ibl, KOTOpble BKJWYaeT B cebs
3JIeKTPOJHHAMHKa, pa3HoobpasHbl M o6wHpHBLL. HayHem
MBIl C CaMOH NPOCTOH TeMbl — 3JIEKTPOCTATHKH, a 3aTeM
NOCTeNeHHO Nnepel/1eM K H3y4YeHHI0 TOCTOSIHHOI'O TOKa, Mar-
HHUTHOTO MOJIS,, 3/IEKTPOMarHMTHOH MHAYKIMH M 3aBeplIUM
3TOT TOM H3y4YE€HHEM NpPOTEKaHUSl 3IJIEKTPHUUECKOro TOKa
B Pa3/IMYHbBIX Cpe/iax.

MBI ¢ BAMH M3y4YUM caMble HHTEpEeCHbIe C NPAKTUYECKOH
TOYKH 3pEeHHdA CcJlydau MpPHMeHEeHHUs 3JIeKTpOMarHeTH3Ma,
HayMHas C NpocTeHIuX (paboTa 3JieKTpUYEeCKOH JIaMIIOYKH)
M 3aKaHYMBas TAaKHMH, KOTOpble JIeXXaT B OCHOBe paboThl
HalIUX KOMObIOTEPOB H MOGHJIbHbIX Tes1epOHOB.
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SNEKTPU3ALLAA TEN.
NPOBOAHUKU

N AN NEKTPUKW.
INNIEKTPOCKOI. JIEKTPOMETP

3adymeiganuce Au 8bl K020a-HUGYOb, Kakas moxcem 66/me
€853b MeXOy 3/1eKmpuYeckuM sieneHueM u aHmapem? Kak
u Ko020a /100U Ha4aAU 0CO3HAB8AMeb, YMO MAKoe s8/eHue
delicmeumensHo cyujecmayem? Oka3eleaemcs, enepsgsle
Ha@ 3mo obpamusn 8HUMaHue y4eHsil ®anec Munemckul
okos0 2500 nem Ha3ad, 06HaApPy* U8 €20 UMeHHO 8 0N6IMax
¢ AHmapem. OH 3aMemus, 4Ymo, eciu nomepems AHMaps
0 wesK, OH npuobpemaem cnocobHOCMe Npumsz2ueame
NYWUHKU U MesKue nepelWKU. TOYHO mMaK Xce Cmekao
U naacmuk npumsA2u8arom Meskue /Aucmoyku 6bymaau,
8 3IMOM Mbl MoXceM ybedumeca ce200HA. Ha 2peyeckom
A3bIKE C1080 «IHMAPb» 38Y4UM KAK «3/1EKMPOH», d CAMO
seneHue  Haseleaemcs  3Inekmpuslayuel.  SeneHus,
K U3y4eHUIo KOMmOpbIX Mel npucmynaem 6 3mol KHuUZ2e,
nomomy U Ha3el8aOMCA 31eKMpUYeckuMU, Ymo ocHogol
MHO2UX MepMUHO8 CMasao 1080 «AHMApPb».

peacraBbTe cebe, YTO y Hac ecTb CTEKJIsIHHasA M 360-
HUTOBAs MaJIoYKH, Ha KOTOpPHIE, KaK Mbl YK€ 3HaeM,
JAeHCcTByeT cuja TsikecTH. Kpome aToro, y Hac ecTb MeJi-
KHe KycOYKd GyMaru. ByayT /1M npuUTArHBaTLCA BCJIEACTBHE
SIBJIEHHS] BCEMHPHOTO TACOTEHMS JIMCTOYKHU ByMaru, Hanp-
Mep, K CTekJsHHOM nasiouke? KoHeyHo! Ho 3To npuTsixxkeHue
OyZAeT HacTOJIbKO CJabbIM, UTO MBI €ro IMpOCTO He 3aMeTHM,
Be/lb CUJIa IPUTSXKEHHA JIMCTOYKOB K 3eMJie ropaszo 60Jiblie,
YyeM CHJIa NPUTSHKEeHHMs K najovke. Ho ecnu noreperh cre-
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KJIIHHYIO MaJIOYKY O WIeJK HJIH NMOJHUITHIIEH, OKaXKeTCsl, UTO
MeX/ly HeH U IMCTOYKaMH 6yMaru BO3HMUKaeT 3aMeTHOoe NpH-
TSDKEHHEe — IMOSIBJISIETCA HEeKOoe B3aHMOJEWCTBHE, KOTOpoe
y?Ke He OTHOCHUTCHA K rPaBHTALlMOHHBLIM sIBJeHUsIM. Ero npu-
poJla COBCEM He TaKas, Kak NMPUpOAa CHUJIbI TSHXKECTH. TOYHO
Tak >Xe Mbl MOXXEM B3fITb MJIACTHKOBYI0 JIMHEWUKY, TOTEPETh
ee OymMaro M 3aMeTHTh, YTO OHa TOXe OYJeT NMPUTATHBATH
K cebe JUCTOYKH Bymard. MoxkeM B36Thb M 360HHT, KOTOPBIH
ABJIsieTCA GJIM3KUM POACTBEHHUKOM pe3HHbl. (Pe3anHa — 3To
Kay4yK, B KOTOpPbIH fl06aBJIeHO He6oIblloe KOJIHYECTBO Cephbl.
Ecny yBesMYMTBL KOJIMYECTBO Cepbl, Mbl MOJAYYHMM TBepZoe
BELIeCTBO, KOTOpOe H ABAAeTCs 360HUTOM.) B yue6HuKax du-
3WKH 300HHUT COBETYIOT IOTEPETh O LIEePCTh, BCJIECTBHE YEero
OH TOXXe HayMHaeT NPUTATHBAThb K cebe JIMCTOYKH ByMarm.
Ho onbIT nokasbIBaeT, YTO elle Jyylie NoTepeTb 360HUTOBYIO
MaJIo4yKy O BOJIOCHI.

YTo e NMpoHCXOAMT B mnpouecce 3jieKTpusauuu? Jeso
B TOM, YTO Ha TeJlaX MOSIBJSETCS 4TO-TO, Yero paHblle
He 6b110. [IpH a/1eKTpHU3alMK Tesla NPUOBPETaT CBOMCTBO,
KOTOpO€e TIOJIyYHJIO Ha3BaHHe 3JIEKTPHYECKUH 3apsj,.
Ecay Ha Tese mpHUCYTCTBYET 3JIEKTpUYECKHH 3apsaj (ecau
TeJI0O Ha3JIeKTPHU30BaHO HJIM 3apsKeHO), OHO mpHobpeTaeT
CrIOCOB6HOCTh B3aHWMOJEHCTBOBAaTh C APYTHMH TeJaMH YyKe
C CHJIOH, KOTOpas ropaszao 6oJibliie, Y4€M CHUJIa TpaBHUTa-
LIHOHHOI0 B3aUMOJENCTBHUA. B pesynbTraTe Tesi0 cnocobHO
IIPUTATHBATh K cebe KycO4KH Gymaru, a Takxe Jpyrue Ha-
3JIeKTPU30BaHHbIE TeJia.

[IpoBesisi HecJIOXKHBbIE ONBITHI, MOXHO H3Yy4YHUTBh MpO-
CTEHILIHEe CBOMCTBa 3JIeKTpUYecKoro 3apsiga. Hampuwmep,
C NOMOLbIO TAKHUX ONBITOB MOXKHO CAEJIATh AJ1f ce6 BaKHOe
OTKpbITHE: OKa3blBaeTCs, 3JIeKTpHYEeCKHe 3apsi/ibl OGbIBAOT
JABYX THIIOB.

H3roTtoBHUM npHUOOpP, COCTOAIMH U3 IITATHBA H TOHKOH
JIECKH, K KOTOPOH NpHKperJieH ABOMHOH Kpio4yokK. Ha aror
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.......................................................... ssssssssssssesssssnsnaresenenan

KPIOYOK Mbl OyfeM KJIaCTb TOPH30HTaJIbHO CTEKJISTHHYIO
W 360HHUTOBYIO NAJIOYKH U H3y4aThb, KaK M10CJIe 3JIeKTPHU3alHH
OyaeT NpoOMCXOAUTH B3aMMOJAEHCTBHE CTEeKJIa CO CTEeKJIOM
W C 260HHUTOM, a TaKXe 360HUTa C 360HUTOM.

Ecnu norepeTh NMo/BelLIeHHYI0 Ha KPHOYOK CTEKJSAHHYIO
MajoyKy TMOJIMITHJIEHOM H IMOJHECTH K HeH 300HHTOBYIO
naJjo4yKy, IOTePTYIO 0 BOJIOCHI, Mbl 3aMETHM, YTO OHH IPHUTSATH-
BaloTcs. Takoe siBJieHHe Ha3bIBAeTCH 3JIEKTPOCTATHYECKUM
B3aMMOJEHCTBUEM, MOCKOJIbKY MbI HM3y4yaeM B3aHMojeH-
CTBHUE HEIOABHIKHbIX 3JIEKTPHYECKHUX 3apsiL0B.

AeMOHCTpaLuio onbITa CMOTPUTE 3AECh:

B pesysbTaTe Mbl Ha6/110AaeM 3JIEKTPHYECKOe B3aUMO/ieH-
CTBHME W IIPH 3JIEKTPH3aLHHU 360HUTA, U IIPH 3JIeKTPH3aLHH
CTeKJIa, TO eCTb BO BCEX C/ly4asix Ha TeJax NOosIBJIsETCA YTO-
TO, YTO Mbl paHee Ha3BaJIK 3/IeKTPHYECKHM 3apsAJ0M.

3neKTpUHEeCcKUA 3apag — 3To
CBOMCTBO, NPUCYTCTBUE KOTOPOro

y Tena Bbi3blBaeT €ro aNieKTpu4ecKoe
B3aMMopelicTBME C apyrumm
3aps>KeHHBIMU TeNnamm.

D R

cssene

Tenepb NOCTYNMM TaK: CHOBa Ha3JIEKTpH3yeM MNojBe-
LIEHHYIO CTeKJSAHHYI MMaJo4YKy H HasJIeKTPH3yeM JpPYrylo
CTEeKJsIHHYI nayiodky. Eciv 360HHTOBas najioyKa MPHTA-
rHBajlacb K CTEKJITHHOH, TO BO BTOPOM CJly4yae CTeKJIsIHHas
najoyka 6GyJeT OTTaJIKMBAaThCA OT TAaKOH XKe CTeKJIAHHOM
naa04yKH.
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