| I1. XaouOysnaes, A. boiinenaes, A. BaxpOMOB,|
7K. Yeapos, K. Cysapos, M. IOnpamesa

OU3UKA

YyeOoHuk aJig 8 Kj1acca MIKoJI 00IIEero
cpeaHero oopa3oBaHus

H30anue mpemve, nepepabomarntoe u 00noIHeHHoe

Pexomenoosan k uzoanuro Munucmepcmeom HapoOHO20
obpazosanus Pecnyonuxu Y36exucman

JEKTPUUECKUM 3APSI ]
IJIEKTPUYECKOE ITOJIE

JEKTPUYECKUMA TOK

PABOTA U MOHIHOCTDb
AJIEKTPUYECKOI'O TOKA

YJIEKTPUUYECKUU TOK B
B PA3JIMUHBIX CPEJIAX

MAT'HUTHOE IIOJIE

WU3ATEJLCKO-TIOJINT PAGUYECK U
TBOPYECKU JIOM «O‘QITUVCHI»
TAIIKEHT - 2019



YAK:53(075.3)=161.1
BBK 22.3a72

® 50
CneunaJjbHblii pe1akTop:
K. Typcynmemoe — noxrop ¢-M. Hayk, npodeccop Y3HVY.
PenenseHTsr:

b. Hypunanaes — noueHt TT'TIY uM. Huzamu, kaH1uaT ne1ororuueckux Hayk;

A. PaxmaHoB — y4uuTens GU3NKHU BBICIICH KaTeropuu cpemnei mrkoisl Ne 25 Xazapac-
cKoro paifona Xope3McKoii 00macTu;

3. Canruposa — Meroxuct 1o ¢usnke otnena «Tounsle n ecrecTBeHHbIe HAYKW» PLO;

. AunsioB — yuutens Bbiciiell kateropuu mkoisl Ne 21 Kapmenunckoro paiiona
Hagowutickoii 06nacTu, 3aciTyKEHHBIH HACTaBHUK MOJOIEKU Y30CKU-
CTaHa;

. Paynos — yuurenb (U3MKK BbICIIEH KaTeropuu MmKoiabl Ne 27 T'mxkyBaHCKOro
paiiona bByxapckoii oonactu, obnangarens Meaanu «Llyxpar»;

Y. AnumyxameaoBa — yuutens ¢m3uku cpenneir mkoiasl Ne 19 FOmycabanckoro paiiona
r. TamkeHTa;

E. KypapaeBa — yuutens (U3NKU BBICHICH KaTeropmu mkombl Ne 145 fmmuabamckoro
paiiona r. TamkeHra;

M. BaiimypartoBa — yuwurens Guzuky mkossl Ne 7 Ceprenuiickoro paiiona r. TamkeHTa.

YcnoBHbIe 0003HAYCHUS:
| 4 — onpeferneHre pU3NUECKUX BEINYHMH; OCHOBHBIC 3aKOHBI

— Ba)KHBIE (POPMYIIBI

— OTBETHTE Ha BOMPOCHI!

— 3arioMHHuTeE!

— BBIIIOJTHUTE MPAKTUYCCKUE 3aJaHU U 3alIUIINUTE B TETPAAN

— 3aJa49¥, pEIEHNE KOTOPBIX OTHOCUTEIBHO CIOXKHOE

Xaouoyaaaes I1. u ap.
® 50 dusznka. YueOHUK i § Kilacca IIKOJI OOILIEro CpeaHero o0pa3oBaHMUSL.
/I1. Xabubynnaes u np. — T.: UIIT] «O‘gituvchi», 2019. — 176 c.

VIK 53(075.3)=161.1
BBK 22.3572

H30an0 3a cuem cpedcme PecnyOnukanckozo yeneeo2o KHUMICH020 QoHoa
© P. Xabubynnaes u ap., 2019

© Opwurunan-maker OOO «Davr nashriyoti», 2019
ISBN 978-9943-5751-6-5 © UIIT] «O‘qituvchi», 2019



BBEJEHUE

Hamry moBceqHEBHYIO KU3Hb HENb3sl MPEACTABUTH 0€3 AJIEKTPHUUECKON dHEp-
THH, HAIIPUMED, BCE TPEAMETHI, HAXOAIIMECs Y HaC JJoMa, TaKUE KaK OCBETUTEIb-
HBIE JIAMIIbl, TEJIEBU30p, XOJOAMJIBHUK, PAIHO, YTIOT, AJIEKTPUYECKUN UYalHUK,
KOMITBIOTEP (PYHKIIMOHUPYIOT 32 CYET AJICKTPHUCCKON SHEPrUH.

Paznuunbie 3aBoabl M (haOpuKH, TPOM3BOACTBEHHBIC TIPEATIPUSATHS U YUPEK-
JICHUS UCTIONB3YIOT ANIEKTPUUECKYIO SHEPTHI0, — CIIOBOM, DIICKTPUYECKAsT SHEPTHsI
SIBIISIETCSI HEOTHEMJIEMOW YaCThIO HAICH XKU3HU. M300peTeHne dIeKTpuiuecTBa 1
UCTIONb30BaHUE €r0 BO3MOKHOCTEH CTaly MPUYMHOW HEBUIAHHOTO Mporpecca.
Jlist manpHEHIero mporpecca yueHble, WHKEHEPhl U CICIUATHUCTBI JPYTHX OT-
pacieil BelyT M3bICKaHUS B TaKUX 00J1acTAX, KaK 3JCKTPOHHMKA, PaIUOTEXHHUKA,
aBTOMaTHKa, WH(POPMAIMOHHBIE TEXHOJOTHWH, HAHOTEXHOJOrMH. B pesynbrarte
HOBBIX OTKPBITUH YUYCHBIX M MHXKCHEPOB 3TH OTPACIH BCE OOJIBIIC Pa3BUBAIOTCA.
Jljist Toro 9TOOBI UMETH TIPEICTABICHUE 00 AIIEKTPUUYECTBE, BB HA YPOKaxX (H3H-
KM OyJieTe M3y4aTh AJICKTPHUCCKUE SBIICHHS, HJIEKTPHUECKOE ¥ MAarHUTHOE IOJIE,
NIEKTPUUECKUH TOK, IJEKTPOMATHUTHBIC SIBJICHHUS, & TAK)KE 03HAKOMHUTECH C MPO-
U3BOJICTBOM 3JICKTPUYECKOW PHEPTUU U €€ Nepeaadeid, MPUHITMIOM paboThl Mpo-
CTBIX 3JICKTPUYECKUX TPUOOPOB M YCTAHOBOK.

DNEeKTpo-
OCBETHUTEIIbHbBIC
npudopbI

OneKTpo-
HarpeBaTeabHbIe
puOOpEI

i

‘3JICKTpO-
MEXaHUYECKHE
pudopbI

Beseoenue 3



_ TJABAI
JEKTPUYECKUIA 3APSIJI. DJIEKTPUUECKOE TOJIE

31 SAPSAKEHUE TEJI

HauanbHble cBeieHHs 00 3JIEKTPUYECKOM SIBJICHUHT

[ToTpute maacTMaccoBYIO pacdecKy WM PY4Ky O CBOM BOJIOCHI M TIOJHECHTE
K KyCOYKaMm M3Melb4eHHOW Oymaru. Bel yBUAMTE, UTO OHM MPUTATUBAIOT K ceOe
KJIOUKHM Oymaru. Ecim CTeKISIHHYIO Malo4yKy MOTepeTh O JUCTOK OyMard M mpu-
OJU3UTH €€ K pyKe, MOCIBIIIUTCS TPECK, @ B TEMHOTE OyIyT BUHBI METTKHUE UCKPHI.

[TomoOHbIe SBNEHUS TIOAU 3aMeYali U3/aBHA U MPOSBISIIA K HUIM CBO€ OTHO-
menue. JlpeBHerpedeckuit yueHsiii ®Masec Musterckuii (327-547 10 H.3.) OCTaBHII
3allUCH O TOM, YTO HEKOTOpPbIE Tella, HATEPThIE IIEPCThIO, IPUTATUBAIOT JIETKHUE
npenmetsl. Benukuit mpicnutens A0y Paiixan Bepynu (973-1048) Taxxe mucan
B CBOUX TpaKTaTax 00 3JIEKTPUUECKUX SIBICHUSX.

B npeBHeiimne BpeMeHa rpeKu Ha3bIBAJIU «3JEKTPOHOM) CMOJIy XBOIi-
HBIX /IepeBbeB, PacTYIIHX Ha 3emJjie COTHH ThICAY JeT Ha3aj, mpeBpa-
THBIIYIOCSI B AHTapb. OTCI01a NPOHU30LLIO CJI0BO «JIEKTPHYECTBOY.

a) OH oTMeuas, 4TO €CIIM SIHTapb — KOTOPBIM I'PeKH Ha-
3bIBANIA «3JIEKTPOH», PYCCKHE — «SHTapb», a BOCTOYHBIE
Hapojbl — «Kaxpabo» (nepc. — «IPUTSATUBAIOIIUN COJIO-

MUHKY») — TIOTEpETh IEPCThIO, OH MPUTATHBAEeT K cebe

COJIOMUHKHU. Teno, npumsazusaiowee k cebe nocie mpenus

opyeue meina, HA3bLIBAEMCSA HAINIEKMPU308AHHBIM, UNU 3d-

0) pAdiceHHbim menom. HasnekTpu3oBaHHbIE T€Jla MOTYT IpH-

TATUBATh K cebe Tela He TOJILKO B TBEPIOM COCTOSHUH, HO

U B )KUJIKOM U ra3zoo0pa3Hom. Hampumep, Ha3aeKTpu30BaH-

Has MajioyKa NPUTATHBAET K ceOe MEeJIKUe OTPhIBKU Oymaru
(puc. 1 a), a Takxe cTpyto Boabl (puc. 1 0).

IIpn HaTHpaHUM CTEKJISIHHOM IAJOYKH ILEIKOM IIENK

caM MpHOOpeTaeT CBOWCTBO NPHUTATUBATH JIETKHUE MpPE-

6)
MmeThl (puc. 1 8).
> ChenpoBaresibHO, NP TPEHMH JABYX TeJ JJIeK-
TpU3y0TCs 00a TeJa.
Puc. 1
4
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BceMupHO mpH3HAaH Kak OCHOBaTelb IE€OJAE3UH, BEIMKHUI
acTpOHOM, MaTeMaTHK, reorpad, GpapMaKkoIor, yueHbli, HCTOPUK-
sHIukIoneaucT. Poquncs B ropoje Kot apesnero Xopesma.

bepynu Hayuno o6ocHOBan uaen ApUCTOTENS O BIUSHUY 1I€H-
Tpa Macchl 3eMJIM Ha COCTOSTHHE, NEKTPU3ALMIO U PACIIOI0KEHUE
teil. [Ipucsoenne nmenn bepynu kparepy Ha JIyHe U OTKpPBITOH B
1986 rony manenpkoil ranete CONHEYHOW CHCTEMBI — 3TO MPH-

3HAHUE MUPOBBIM COOOIIECTBOM TPY/IOB HAIIETO MPEIKa.

JABa poaa diekTpu3anuu

[Ipu TpeHUM pa3NUUHBIX TN MEXIYy HUMH Ha-
OmromaeTcsl pasiuYHAas dNEKTPU3ALUS U PA3NUIHOE
B3aumozeiictere. K mprmMepy, 500HHUTOBYIO MAIOUKY'
HA’JIEKTPU3YEM WIEPCTSHOM PYyKaBHIEH, a CTEKJISH-
HYIO IAJOYKy — HIeJKoM. Eciu majiouku moaBecuThb
Ha HUTU ¥ NPUOIH3UTH K HUM HIEPCTAHYIO PyKaBHILY,
TO CTEKJISHHAs TMaJlouKa OTTAJKHBAaeTCs, a Y00HUTO-
Basi MpUTATUBaeTcs (puc. 2 a). Ecnu npubIusuTh K
NaJovYKaM MIETKOBYIO TKaHb, HA00OPOT, CTEKJISHHAS
najoyka NpUTATUBAETCA K Heil, a 300HUTOBas OTTAJI-
KkuBaetcs (puc. 2 6). OTTalKUBaHUE CTEKJISIHHOW Ma-
JIOYKU OT IIEPCTSAHOM PyKaBHUILBI U B TO K€ BPEMs €€
NPUTIATUBAHUE K LIEJTKOBOM MATEPUU — ITO PE3YJIbTAT
pa3nu4HON 3iekTpuzauuu Ten. OTTajJKuBaroLIUecs
JpyT OT Jpyra 3apsyKEHHBIE Tela NMPUHATO HA3bIBATH
TEJIaMHM, 3apPSDKEHHBIMU OIMHAKOBBIM 3HAKOM, a IpH-
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TATUBAIOLIUECS APYT K APYTY — 3apPsKEHHBIMU IIPOTHUBOINONI0KHBIM 3HAKOM.

CyuecTByeT ABa BH/A 3JIeKTPU3ALNHU: CTEKJISTHHAS NAJI0YKA IPH
HATHPAHUH LIEJKOM 3JIeKTPU3YeTcsl MOJI0KUTEIbHBIM (1) 3HaAKOM, a
300HMTOBas MAJIOYKA NPU HATHPAHUH IIEPCTHIO — OTPHUATEIbHBIM

(-) 3HakoM.

' Dbonumoeas nanouka — nanodka, U3rOTOBJIEHHAS U3 KaydyKa (3J1aCTHYHOM pe3u-

HBI) C IPUMECHIO CEPHI.
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> Tesna, Ha3/IeKTPU30BAHHBIE OIMHAKOBLIMH 3HAKAMH, OTTAJIKUBAIOT-
cs1 IPYT OT APYra, a Ha3JIEKTPU30BAHHbIE PA3HBIMHU 3HAKAMU TIPHTS-
THBAIOTCS APYT K APYTY.

3— ; Jliist HaOMIOIGHUST DIIEKTPU3AIMU TEJl UCTIONB3YIOT DJIEK-

— Tpockor. CIIOBO «AJIEKTPOCKOI» COCTOUT M3 T'PEUECKUX CIOB
4 ) «elektron» u «scopeo» — «HaOMIOMATH, OOHAPYKUBATH IJICK-
S~ Tpon». [IpocTelnuii 3MeKTPOCKON MPUBEAEH HA PUCYHKE 3.

B ero merannnueckoM KopIyce IMPOBEINECH METaJUIMYECKHM
CTepKEHb (2) uepe3 MIacTMacCcoBylo MpoOKy (1). B BepxHwmii
KOHEI[ CTepXHS YCTAHOBJIEH IIAPUK (3), B HUKHHUM KOHEI —
aucTouku u3 onbru (4). OmpaBa ¢ 00erX CTOPOH KopIiyca

Puc. 3 3aKpbITa cTeKJIoM. Eciin K mapuky 35ieKTpocKoria J0TPOHY Th-
Csl 3apsKEHHBIM TEJIOM, TO €ro JUCTOYKH
] 5 PAacKpBIBalOTCs, TaK KAaK OHHU 3apsiKaroTCs
\ 4 ] OHOMMEHHBIMHU 3HAKaMHU.
™~ 5 ITpu ompeneseHny CTENEHU 3apsKEHHO-
—

CTH TeJl, COMOCTABICHUN CTENCHU 3apsiHKeH-
3 HOCTH HCHOIb3YIOT DIEKTPOMETD (puc. 4).

B oanekrpomeTpe Ha MeTaJNTMUECKUN
CTepKEHb (1) YCTaHOBJICHAa BpPALIAIOIIASCS
cTpenka (2). Jlyist 3aiuThl CTEp)KHS U TIOKa-
3aTelist OT BHEIIHUX BO3JCUCTBUI Kopryc (3)
3a3eMJISIeTCSL.

Puc. 4

> Inekmpomemp — NpUOOP, NOKAZLIBAIOLIUIA CTENEHDb YJIEKTPU3ALHH
TeJl.

Bpamaromascs crpenka, yCTaHOBJIEHHAs! BHYTPH JJIEKTPOMETPA, MOXKET CBO-
00IIHO JBUTATHCS BOKPYT OcH. IIpH 31eKTpu3anuu mapuka CTepKEeHb U yKa3areb
EKTPU3YIOTCS OJMHAKOBBIM 3HAKOM. B pesyinbrare ykas3arenb OTTaJIKUBAaETCs OT
crepkHs. [lo cocrosHMI0 yKa3aTens MOXKHO ONPEAETUTh CTENEHb AJIEKTPU3aLIH
II1apuKa.

IIpoBoaHMKH M U301 TOPBI

Bo3pMeM 1Ba OMHAKOBBIX 3JEKTPOMETPA, HIAPUK OAHOIO M3 KOTOPBIX 3aps-
eH. [locTaBuB X psAaoM, COETMHUM HIAPUKH NIEKTPOMETPOB CTEKJISTHHON Iaj104-
koii. [lokazaTrenp Ha’NEKTPU30BAHHOTO JJIEKTPOMETpa He M3MEHUTCs (puc. 5 a).

6
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Puc. 5

CrenoBaTenbHO, €ro IEKTPHUCCKHN 3apsi]] HE IEPEXOAUT BO BTOPOM JIEKTPOMETP
Yyepe3 CTEKISHHYIO MaJT04Ky. 3HAUUT, CTEKJIO HEe MTPOBOJUT AIEKTPUUIECTBO.

> Tesa, He mpoBoAsiLHe Yepe3 cedst ITEKTPHIECTBO, HA3BIBAIOT
OuIIeKMpPUKamu, a IpeIMeThl, H3ITOTOBJIEHHbIE U3 THIJIEKTPHKOB, Ha-
3bIBAIOT U30IAMOPAMU.

«/IMdPNEeKTpUK» — TIpeuecKoe CJI0BO, O3HAYAET «HE MPOBOASALIMIY», CIOBO
«izolator» mpoOM30ILI0 OT JIATUHCKOI'O CJIOBa «1Zolaro» 1 03Ha4aeT «U30JUpOBaTh-
CS» WM «OTAEHATHC». K MUAIIEKTpUKAaM OTHOCATCS CTEKJIO, PA3JIUYHBIE BUJBI
IJIACTMACCHI, PE3MHA, Kay4yK, BO3AYX.

Tenepp coeAMHUM IIAPUKHU DICKTPOMETPOB KEJIE3HOU Nanoukor. YacTs dek-
TPUUYECKOT'0 3aps/ia ¢ MIapuKa MepBOro NIEKTPOMETPA MEPEXOJUT B LIAPUK BTOPO-
ro 2JIeKTpoMeTpa. B pesynbrare MoKa3aHus MEPBOrO JIEKTPOMETPA YMEHBIIAOT-
Csl, a yKa3arejab BTOPOrO JIEKTPOMETPA NIPUXOAUT B

3
JIeHCTBHE, 3TO O3HAYAET, YTO B HEM TIOSIBUJICS 3apsi /\ J
(puc. 5 6). CnemoBaTenbHO, METAJT XOPOIIO MTPOBO- /
JHT 3JIEKTPUIECTBO.
Tesia, mpoBoasiuINe 31eKTPUYECTBO, HA-
2

3bIBAIOT npoeodnukamu N1eKmpuiuecmea.

-

iiekTpoopHAS MAIIIUHA

Eciin  HasneKTpu30BaHHOM MAJIOYKOW JOTPO-
HYTbCS JI0 HE3apsKEHHOTO TeJa, TO OHO 3apsiKaeT-
cs. Jlis HempepbIBHOTO MOJYUYEHHMsI 3apsi/ioB B Telax Puc. 6

[asa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noje



aHrnuiickuM yueHbsiM Jlaxeiitmcom Yumcxeperom (1832-1903) Obuia u3oOpeTena
yCTaHOBKa, KOTOpPas MO3BOJIAET MOIYYaTh 3apsi/Ibl HEMPEPHIBHO — AIEKTPOPOpHast
ManiHa (puc. 6).

[1pu Bpamenun pydxu 31eKTpoOpHON MalINHbI Ba ee aucka (1) BpamaroTcs
B MPOTHBOINOJIOKHOM HampaBieHUU. B pe3ynbraTe TpeHUs ¢ MIETKaMH B KPYyTH-
MIUXCS AUCKAX TOSBISIOTCS 3apsiibl MPOTHUBOIMOJIOKHBIX 3HAKOB, KOTOpPBIE COOHU-
paroTcs B JBYX LIUIUHAPAX, Ha3bIBa€MbIX JielIeHCKUMU OaHkamu (2). [Ipunoxkus
TeNa K MeTaJUIMYeCKUM mapam (3) 31eKTpopOpHO MAIINHBL, UX MOXKHO 3apPSAHTh.

1. Kakue BemiecTBa Ha3bIBalOT MpoBOAHUKaMHU? [IpuBenuTe npumepsl.
2. Kak 3apsikarorcs Tea Ipu TPEHUH APYT O apyra?

3. Kak nomnyuarot 3apsiipl B 31eKTpodOpHOH MainHe?

4. IIpoucxonut iy nepexox 3apsijia npu INIOTHOW IPOKJIaAKe Tei?

5. Kak MO’KHO IPOCIEANTH MEKTPU3ALMIO TNl HA ONbITE?

6. Kakx MOXXHO JT0Ka3aTh OJHOMMEHHYIO 3apsAKEHHOCTh TeJ?

1. OOBsiCHUTE COCTOSHHE W PA3HUILy MPUOOPOB, NMPHUBEAECHHBIX HA PHCYH-
ke 7 a. IlosicHuTe Kak1blii U3 PUCYHKOB.

2. ocrpoiite anekTpockomn. s 3Toro Bo3bMHUTE COCYA (CTEKISHHYIO OaH-
KY) C IJTaCTMAcCOBOM KpbIIKOH (puc. 7 6). [IpoabipsBbTe cepeanHy KpPBILIKH
U MPOBEANTE Yepe3 Hee allOMHUHHUEBBIN MpoBoJ. K KOHIly MpOBOJIOKH, HAXO-
JsIelcss BHYTpU OaHKH, MPUKPENUTE CIOKEHHbIE BJIBOE JIETKUE JINCTOYKU
OymaxHOH (oJbru, 4ToOBI OHAa MoTJIa CBOOOMHO MBUTAThCS. CKaTaB MIapuK
u3 OyMaxkHOM (osbru, IPUKPENHUTE €ro K BHEITHEMY KOHIY IPOBOJIOKH, Kak
MOKa3aHO Ha pHCYHKe. [lmacTMaccoBoil pacueckoll HaTPUTE BOJOCHI M IMPHU-
JOKUTE K MAapuKy u3 ¢onbru. Jlucrouku npu stoM packpororcs. IoscHure
3TOT MpOLECC.

Puc. 7
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§2

SJIEKTPUUYECKHNH 3APSA

Crpoenue aTroma

I'peueckue ydeHble CUMTalM, YTO BCE TE€la B MPUPOIE COCTOSAT U3 ATOMOB.
CrnoBo «arom» BBeJ B HayKy rpedeckuit Mpiciutens Jdemokput (460-370 mo H.3.).
3710 cnoBO 03HayaeT «Heaeaumbli». K XX Beky ydeHble Olpenennsiun, 4To aToM
TOKE MOXKET JENIUTHCSA, U OH UMEET cI0kHOoe cTpoeHue. B 1911 rony anrnuiickuin
¢usuk Dpuect Pezepdopn Ha 0CHOBE OMBITa OTKPBLIT CTPOSHUE aTOMA.

> B neHTpe aTomMa pacrnoJioiKeHO PO, KOTOpPOe COCTOUT W3 MOJI0KH-
TeJbHO 3aps’KeHHBbIX NMPOTOHOB M He3apsizKeHHbIX HelTPOHOB. Bok-
pPyr siipa aToMa Mo opOuTe ABHXKYTCS OTPHIATEIbHO 3apsi’KeHHbIE
3J1IeKTPOHBI.

Yucno 37eKTpOHOB B aToMe paBHO 4HCAy MpoToHoB. Hampumep, sapo aro-
Ma BOJIOpOJa COCTOUT TOJBKO U3 | MPOTOHA, U BOKPYT sipa BpPAIIAe€TCsS TOIBKO
1 anextpon (puc. 8 a). B atome renus (He) mmerotrcs 2 mpoToHa, 2 3JEKTpOHA
u 2 HeliTpoHa (puc. 8 6). ATOM yriaeposa COCTOUT U3 6 TPOTOHOB, 6 IEKTPOHOB U
6 HelTpoHOB (puc. 8 8). Eciiu B aToMe XUMHUYECKOT0 3JIEMEHTa YUCIIO TPOTOHOB U
3JIEKTPOHOB PABHO, TO OHU 3JIEKTPUUECKU HEHTPAJIbHBI.

H L 4
"""""""""""""""" o,

e e e SNIeKMPOH
9 e e e npoOmoH
Q) e o o O weiimpon
Puc. 8

IlonsTHEe 00 IEKTPHYECKOM 3apsi/ie

BBl MHOTOKPATHO CIIBIIIANN O TAKUX TIOHATHUSX, KaK JJIEKTPUUECTBO, AICKTPHU-
3alus TeJl, 3JCKTPUYCCKHH TOK, MOCTOSHHO TOJIb3YETECh JJICKTPUUYCCKUMHU TPH-
Oopamu.

Hmax, umo makoe snekmpuyeckull 3aps0, COCMABISIOWUL OCHOBY 6CE20
2mMo2o?

[asa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noje



Ecnn nopHecTH Ha’neKTpU30BAHHYIO
H00HUTOBYI0 MAJOYKy K MIAPUKY 3JIEK-
TPOCKOIA, TO JUCTOYKH €ro PacKpOTCS
(puc. 9 a). Ecnu nanouky eue pas mnote-
pPeThb O HIEPCTh U MOJHECTU K IIAPUKY, TO
€ro JINCTOYKU PAaCKpOIOTCs ele Ha 00Jib-
it yron (puc. 9 0).

CrnenoBarenbHO, CTENEHb HAMIEKTPH-
Puc. 9 30BaHHOCTH TeJIa MOKHO U3MEHUTb.

Pu3nyeckasi BeJMYHHA, XaPaKTEPU3YIOLIasi CTeNeHb HAJJIeKTPH30-
BAHHOCTH TeJIa, HA3BIBACTCS 271eKMpu4ecKum 3apsa0om u 0003Ha4aeT-
cs OyKBoO#i ¢.

B MexayHapoHOM crucTeMe eIMHHUIL 32 UHUILY JIEKTPUUECKOro 3apsiia mpu-
Hat kyJyoH (K.

B npupone, kak ObIJIO CKa3aHO B MPEABIAYIIEH TeMe, UMEIOTCS 3apsibl C MOJIO-
KUTEIBHBIM 3HAKOM U 3apsJibl C OTpULIATeNIbHBIM 3HaKoM. CTeKJIIHHas MaJlovka,
HaTepTas WEePCThIO, 3apsKAETCs MOJOKHUTEIBHO, a MISJIKOM — 3apskKaeTcs OTpHULa-
tenbHo. [louemy Tak mpoucxonut?

[TpuunHa B TOM, 4TO BO BpeMS TPEHHUS YACTh 3JEKTPOHOB CTEKJISTHHOM MaJioy-
KM TIepexoquT B menk (puc. 10 a). U3-3a TOro, 4To KOJIMYECTBO OTPUIIATEIBHBIX
3apsi/IOB B ILIEJIKE OTHOCUTENBHO yBEINYUIIOCH, IIENK 3apsyKaeTCsl OTPULATEIbHO.
Tak kak Ha CTEKJISTHHOM MajoyKe YMCIIO TIOJIOKUTEIBHBIX 3apsoB OOJbIle, Ta-
JIOUKa 3apskKaeTcsl MOJI0KUTEIBHO.

[Tpu Hatupannu >00HUTOBOH MAJOYKU MEXOM YacTh HJICKTPOHOB aToMa IIep-
CTH (Mexa) MepexoUuT Ha S00HUTOBYIO MaJOUKY, U3-32 YEro Majouka 3apsKaeTcs
OTPULIATEIHHO, a HIEPCTh — MOJOKUTENBHO (puc. 10 0).

CTEKJIO 300HUT

IICJIK mepCThb

a) 0)

Puc. 10

10 Iasa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noe



BHCKTpOH, IIPOTOH U UX 3apHANx

> 3apsiA, paBHbII N0 3HAYEHHIO 3apSIAy 3JEKTPOHA, HA3bIBAETCH J7le-
MEHMAPHBIM 3aPAOOM.

DneMeHTapHbIH 3apsan 0003HavaeTcss OyKBoi e (mepBasi OykBa ClIOBa «dJIeMEH-
Tap»). 3apsi OHOTO HIEKTPOHA paBEeH

e=q.=—1,6-10" Ku,

a 3apsiJ OJHOTO MPOTOHA paBeH ¢,=+1,6 107" Ki. CrnemoBarenbHo, 3apsiibl dJIeK-
TPOHA U IIPOTOHA IO 3HAYEHUIO KOJWYECTBEHHO PAaBHBI U OTIMYAIOTCS TOJBKO IO
3HaKy. 3aps] BCeX 3apsKEHHBIX TeJ B IIPUPOAE KPATEH JIEMEHTApHOMY 3apsfy.
Ecnu u3 ogHOro tena B Apyrou nepenuio N JIeKTPOHOB,

q=N-e,

TO TepBoe Teno Oyaet umeth 3apsa +(N+1,6-10") K, a BTopoe Teno — To4HO Ta-
KO€ K€ KOJIMIECTBO OTpHIarebHoro 3apsaa —(N-1,6 -10-°) K. Macca siextpona
paBua m.=9,1-107" kr, a Macca npotona pasua m,= 1,67 - 10" k.

1. O0BbscHUTE CTpOCHHE aToMa 1o Tabnuie MeH ieneena.
2. KakoBo cTpoeHue aToMOB BOJJOPOAA, I'eliusl U yriepona?
3. YUto Ha3bIBaeTCS NEKTPUUECKUM 3apsaoM?

Ynpaxunenue 1

1. Ompenenute 4nUCIIO 3apsAA0B AIEKTPOHOB M MPOTOHOB B aTOME JTUTHS (U3
tabnuisl Menaeneesa).

2. KakoBa o0mras Macca 37eKTpoHOB aToMa yrieposa?

3. KakoB o0muii 3aps/ 311€KTPOHOB U Macca aToMa Kuciaopoxaa?

1. O6BsicCHUTE IPUUYMHY TOTO, YTO IPH MOJHECEHUH K CYyXOH CTeHe mapa, 3a-
MOJIHEHHOT0 BO3YXOM M HAaTEPTOr0 BOJIOCAMMU, OH MPUIIMIACT K HEH.

2. Kak u3MeHUTCS 4MCIIO 3apsUKEHHBIX YacTHUI] B CTEKJISIHHOM Majoyke MpH
HATHPAHUU €€ IIEeNTKOBOM MaTepuelt (puc. 11)? Ykaxure 3To B TaOnuue:

@) 9UCIIO AIICKTPOHOB 0) 4UCII0 IPOTOHOB
B IIEJIKOBOW MaTepHH | B CTEKJSHHOW MaJlouKe

Puc. 11

HpI/I 95TOM 6yI[eM CUuTaTh, YTO oOMeHa aToMaMH HE IMPOUCXOOUT.

Inasa 1. Inexmpuueckuil 3apad. Inekmpuueckoe noie 1



33 B3AUMOJIEMCTBUE 3APSAT0B. 3AKOH KYJIOHA

OnbiThl Kynona
HaosnexkTpusoBaHHbIE Tena B3aMMOAEHCTBYIOT M TOTJA, KOrJa OHU HaXOIATCA
Ha HEKOTOPOM PacCTOSIHUU APYT OT Apyra U HE COMPUKACAOTCSL.

@panimy3ckuii  yueHslii-¢pusuk Kymon B Teuenme 1770—
1789 ronoB mpoOBOAKI MCCIIEOBAHUS B 00JACTH AJIEKTpOMAr-
HUTHBIX U MEXaHUYECKHX sBIeHUH. OTKPBITHE 3aKOHOB B3au-
MOJICHCTBHS ANEKTPUUYECKIX U MATHUTHBIX MOJIOCOB, 3aKOHOB
PachoyIOKEHHsI AIICKTPHUUSCKHUX 3apsIJIOB Ha TIOBEPXHOCTHU TPO-
BOJHMKA — €ro OOJIBIION KJIa] B HAYKY.

BzaumoneiicTBue 3apspKeHHBIX Tel ObLIO M3YyYEHO C IOMO-
IIbI0 KPYTUJIBHBIX BeCOB (puc. 12). Ha Becax Ha TOHKOW 3ia-
CTHYHOM MPOBOJIOKE (1) TOABEIIEH CTEKJISIHHBIN CTepKeHb (2).
Ha onHOoM KoHIE CTEp)KHS 3aKperyieH METaUIMYeCKUH IapuK
A, a Ha BTOPOM KOHIIE — IPOTUBOBEC C, COXpaHSIOLIMI paBHOBE-
cue Tena. MeTaqnyeckon MapuK B NMPUKPEIUIEH HEMOABUKHO
;T p  KKPHIIKE BECOB. [Ipu 3apsiie MmapuKOB OAHOMMEHHBIMH 3HAKa-
T A MU (+, +) mapuk 4 OTTajKuBaeTcs OT LIapuka B, mpu 3apsje
[IAPUKOB Pa3IMYHBIMU 3HAKAMH (—, +) OHH IPUTSITUBAIOTCS.

[Tpu nBuxenun mapuka 4 MojBEIIEHHAs MPOBOJIOKA MOBO-
pauuBaetcs. Cuia B3aUMOJEHCTBHS LIAPUKOB OMNpEAEIseTcs
10 yIJ1y HOBOPOTa MPOBOJIOKHU. KyJIOH MpOBOAMII OIBITHI C pa3-

Puc. 12 JUYHBIMU PACCTOSHUAMH MEXIy mapukamu. [Ipu sTom ObLI10
OIPEJIeNICHO, YTO CUJIa B3aUMOJCUCTBUS 3apsHKEHHBIX MIapuKoB (F) obpaTHO mpo-
NOpLMOHATbHA KBAIpaTy PacCTOAHUSA (7) MEXKAY HUMU:

Pt 0
r

Ecnu k 3apsKeHHOMY IIApUKY MPUCTABUTh HE3apsSKEHHBIN 1Iap TOYHO TAKOT'O
&Ke paszMmepa, TO 3apsAibl pas3/eNaTcsi POBHO Ha JBe yacTH. Ha ocHoBaHuuM 3TOro
Kysion B mpotiecce onbiTa yMeHbIIAN 3apsi/ibl AapUKoB B 2, 4, 8 u T.11. pa3. Pe3yiib-
TaThl ONbITA MOKA3aJH, YTO CHJIA BO3ACHCTBUSA F MEXIy IIApUKaMH MPSIMO Mpo-
MOPLHUOHATbHA TPOU3BEICHUIO KOJTMYECTBA 3apsIOB ¢; U ¢ MapUKoB A u B, T.e.

FNQ1'Q2. (2)

12
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3akon KyJsiona

B3aumoneiicTByomue Tena NpuMeM 3a TOYEUHBIH 3apsll. 3apsiKEHHOE Tello,
pasmepsl U popMa KOTOPOTO HE YUUTHIBAIOTCS, HA3bIBACTCS TOYCUHBIM 3apsiIOM.
O0606muB otHomrenus (1) u (2), Kynon Beipaszui GpopMyiay CHIIBI B3aUMOJICHCTBHS
TOYEUHBIX 3apsAJI0B CIEAYIOMIUM 00pa3oM:

— ‘ql H‘]z‘
F=k o 3)
rae k — ko3 GUIHMEHT MPONOPIHOHATBHOCTH, |q1| U |q2| — MOIYIIN 3apsIOB ¢ | 2,
TO €CTh KOJIMYECTBO 3apsA0B 0€3 yueTa ux 3HakKa.

> Cuna B3auMoJeiicTBUSI IBYX HEMOABHMKHBIX TOYEUHBIX IJIEKTPH-
YeCKHX 3aps/l0B, PACHOJIOKEHHBIX B BAKyyMe, IPAMO NPONOPIHO-
HAJIbHA TPOM3BEIECHUI0 KOJIMYECTBA UX 3apsiioB U 00paTHO Mpo-
NMOPUHOHAJIBHA KBA/IPATy PACCTOSIHUSI MeKAY HUMM.

DTOT 3aKOH, BHIPAXKAIOUIMIA B3aUMO/ICHCTBHE HETOJBUKHBIX 3apsSKEHHBIX Te,
Ha3blBaeTcs 3akoHom Kynoma, a cuia B3auMoAeucTBus — cunout Kynona, nin
ANEKTPOCTAaTUUECKOM cuiloi. Eciau B pe3ynbrate B3auMOACHUCTBUS ABYX 3apslOB
BTOPOM 3aps] IEHUCTBYET HA NEPBBIM C CUJIOHN [, TO TIEPBBIM JEUCTBYET C TAaKOU
xe cuioi F;. CoryacHO TpeTbeMy 3akoHY HBIOTOHA, 3TH CHIIBI 110 3HAYEHUIO
PaBHBI U HANpPaBJIEHbI IPOTHUBOMNOJIOKHO, T.€.

F1,2:_F2,1- (4)
HampasieHnue a51eKTpoCTaTHuecKON CUIIbl 3aBUCUT OT 3HAKA B3aMMOJEHCTBYI0-

KX 3apsAaoB. ONHOMMEHHBIE 3apsAbl OTTAJIKUBAOTCA APYT OT Apyra. [Ipu sTom
cuyia OyJeT HampaBlieHa HapyKy MO MpsSMOn

JWHUM, COSIUHSIOMEH IEHTP TOUSUHBIX 3a- < p -
psiioB (puc. 13 a). . é é -
PazHOMMeHHBIE 3apsiibl TPUTATUBAIOT- ~
F q1 q> F

cs apyr K npyry. [Ipu sTom cuna Oynmet Ha-
IIPaBJIEHA BHYTPb 110 NPSIMOM, COEAUHSAIOLIEH
HEHTp 3apsanoB (puc. 13 6). < r >
B ¢opmyne Kymnona (3) xoadpdumment k é.»- - .<_¢
BBIpaKaeTcs CIACAYIONMM 00pa3oM: o F Ao

2 6)
k=F— 5
PN ®)

Puc. 13

Iasa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noje 13



3HaueHune kod(pduuueHTa nponopLUUOHATBHOCTH k PABHO:

9HM
Ko’

k=9-10

Ero ¢usmyeckuil cMbIci COCTOUT B CIEAYIOIIEM: KOTJIa JIBa TOYEUHBIX 3apsjia C
3apsiiaMu 1o 1 KyJIOHY HaXoAsTCd B BaKyyMe Ha pacCTOSHMM | MeTp Apyr or
JpyTa, OHU B3aUMOJICUCTBYIOT ¢ cuitoil F =9+ 10° H.

Hpumep pewmenusn 3adau:
3apsii OJIHOTO W3 MIAPHKOB, HAXOIAIIMXCS HA paccTossHUE 10 ¢cM IpyT OT apy-
ra, paer —2-107* Ku, a 3apsa sroporo pased 3 - 107* Kn. C kakoii cuiioii oHu

IPUTATHUBAOTCS?

ano: QDopmyna: Pewenue:
r=10 cm=0,1 m -8 -8
G=-2-10"Kn | F= (e 1|r| d F:9.1o9‘ H2 -
$:=3-10" Kn (0.1)

H- [F] H- ™ KJI Kn = 54-10 H.

k=9-10° Kol K o
Havimu: .
F=9 Omeem: F=54-10"" H.

14

1. KTo u xorya oTKpbIa 3aKOH B3aUMOJICUCTBHUS SJICKTPUUECKUX 3aps10B?

2. Kak ¢ moMoIpto KpyTHJIBHBIX BECOB OIPEACIIeTCS CUla B3aUMOJICHCTBUS
ANEKTPUYECKUX 3apsI0B?

3. OrT KakuX BEJMYMH 3aBUCUT CUJIAa B3aUMOJCHUCTBUS JIIEKTPUUECKHUX
3apsiaoB?

4. Naiite onpefeneHue MEeKTPOCTaTHUECKON CUIIbI.

YupaxHenne 2

1. OnHOMY M3 IBYX MIAPUKOB, HAXOJSMIIMXCSA B 5 CM JPYT OT ApyTa, COOOIIEeH
sapsin —8 - 10K, a npyromy 4 - 10° K. C kakoit cuiioii OyyT IpUTSITHBAT-
Csl 3apsKEHHBIE IAPUKH?

2. JIBa 01MHAKOBO 3apsKEHHBIX LIapHKa, HAXOIALIMXCS Ha PACCTOSHUM 5 CM
JPYT OT JIpyTa, B3auMoAeHCTBYIOT ¢ cuioii 3,6 - 10~* H. Onpenenute Kommye-
CTBO 3apsi/ia IapHUKOB.

3. Ha xakoM paccTOSHHMHM B3aUMOJEHCTBYIOT IIapuku ¢ 3apsgamu 0,36 MxKn
u 10 uKx ¢ cunoit 9 MH?

4. Bo CKOJIBKO pa3 CHJIa MIEKTPUUECKOTO OTTAIIKMBAHUS MEXKY NIEKTPOHAMHU
OoJIbIIIe CUJIBI UX TPABUTALUOHHOTO MPUTSKEHUS?

Iasa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noe



§ 4

PEIIEHUE 3A 1AY

3agava 1. JIBa MeTa/sIMUeCKUX IIAPUKA, UMEIOLIUMX OJMHAKOBbIE OTpHULIA-
TEeJbHbIE 3apsAfbl, B3aUMOJCUCTBYIOT Ha paccTossHUM 8 cM ¢ cuioil 14,4 mxH.
CKOJIBKO JIMIIHUX 3JIEKTPOHOB OBLIO B Ka)KIOM LIapuKe?

Jano:
Qi =q:=q

r=8cM=8:102m

F=144 vmxH =
=144-10°H
e=16-10" Ku.

Dopmyna:

Haumu:
N=7?

3amaua 2. JlBa TOYEUYHBIX 3apsjia,

Pewenue:
/14 4.10°°
=8-107°,| ———Kn=
1 9.10°
=3,2-10‘9Kn.

3,2-10°Kn

10
=22 = 2.10",
1,6-10""Kn

Omeem: N=2-10",

NMCIOIIUX OI[I/IHaKOBHﬁ 3apAan

(g1 =q.=28 uKu), B3aumoneiicTByoT Ha pacctosiuuu 4 cMm. Kak m3aMeHuTcs cuia
B3aUMOJICUCTBU S, €CITH MOJOBUHY 3apsijia OTHOTO U3 HUX NePEMECTUTh Ha BTOPO?

Jlano:
q1=¢>.=8 uKn=
=8-10°Kn
r=4 cm=4-107%m
q q, _% —
=4-10" Kn

4 _
q;=q,+ E =
=12-10" Ku.
Haiimu:
AF =7

Dopmyna: Pewenue:
ARL: 8-107|-8-10”
F= (lalle | ! F=9-10° ————=3,6-10"H.
r? (4-1072)
F, = kI ,[4:107) 12107 \
F,=9-10 ) =2,7-107H.
AF=F,~F, . (4-107)
AF=F,—F,=27-10*H -3,6- 10 *H=
=-0,9-10*H=-90 mxH.
Omeem: cuia B3auMOJICUCTBUS
yMeHblnniacs Ha 90 mxH.

[asa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noje
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33[{3‘13 3. I[Ba OJIMHAKOBBIX MIapUKa, 3apsAKCHHBIX OJHOMMCHHBIMU 3HAKa-

MU g ¥ 4q, B3aUMOJICCTBYIOT Ha pacCTOSIHUU ¥ IpyT oT Apyra. [llapuku npusenu
B CONPUKOCHOBEHUE, 3aTEM BEPHYJIM UX B IMpEXKHEE MoJokeHNe. Kak U3MEHUTCS
IIPU 3TOM CHJIA UX B3aUMOJEHCTBUA?

q1=
q.=4q

r=r=r.

Jlano: Pewenue:

q1 q2

0)

Haiimu:

16

|

Tak kak mapuKy OAMHAKOBOTO pa3Mepa, WX 3apsij Mocie Co-

’ ’ +
NPUKOCHOBEHUS: ¢ = ¢, = %—2%=2,5q,

UFE =k

2,5¢-2,5¢q 6,25-q°
2 =k

2
r r

P _625 25
4-¢4° 4 16

Omeem: culla B3aUMOJICUCTBUS Bo3pacTeT B 25/16 pas.

YnpaxHenne 3

1. J/IBa onuHaKOBBIX MIapuka ¢ Maccamu 60 T HaxXonATcs B BaKyyMe Ha O0Jb-
IIOM PacCTOSHUU APYr oT Apyra. Kakoll 3apsj HyKeH KaXKJOMY LIApHUKY,
4TOOBI MPUBECTH CHIIY TPABUTALMOHHOTO MPUTSIKEHUS MEXKAY LIapamMHu B
paBHOBecue?

2. JIBa MeTa/NIMYEeCKUX INApuKa, MMEIOIIMX OJMHAKOBbIE OTpPHUIATEIbHbIC
3apsi/ibl, B3aMMOJICUCTBYIOT MEXKIy co0oii ¢ croi 2,5 MkH Ha paccrosaun
24 cm. CKOJIBKO JUMIIHUX JIEKTPOHOB UMEETCS B KaX/I0M LIApUKe?

3. U3 Tpex MeTayjuIMYeCKMX IIApUKOB OJMHAKOBOIO pa3Mepa OAMH HMEET
+20 mxKu, Bropoit —8 MK, a tpetuii — 6e3 3apsina. Hlapuku npusenu B
COIIPUKOCHOBEHHE M BEPHYJIH B MpeKHee nosoxkeHne. Kakoi 3apsa noaydut
TpeTuil mapuk?

4. JIBa OIMHAKOBBIX IIAPHKA, 3apsSKEHHBIX 3apsgamu 2g u 10g omquHaKoBO-
r'o 3HaKa, B3aHUMOJICHCTBYIOT MEKy COOOM Ha paccTOSIHUU 7 IPYT OT JIpyra.

Iasa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noe



[[Tapyky mpuBEIU B COMPUKOCHOBEHUE M BEPHYJIU B HUCXOMHOE IMOJIOKEHUE.
Kak u3meHuTCst mpu 5TOM CUjia UX B3aUMOJCUCTBUS?

5. /IBa TOYEUHBIX 3aps/ia HAXOAATCS Ha PACCTOSIHUU r JIpYyT oT apyra. [lpu
YBEIMYECHUHN PACCTOSHUS MEXJy HUMHU Ha 20 cM cuia uX B3auMOJCHCTBUS
yMeHbIIUIach B 9 pa3. KakoBo ObIJI0 IEpBOHAYAIBHOE PACCTOSTHUE MEXKTY 3a-
psnamu?

6. JIBa OMMHAKOBBIX IIApUKa HAXOASITCS Ha paccTosHuu 10 cM ApyT OT Apy-
ra. OHM UMEIOT OJIMHAKOBBIE OTPUIIATEIBHBIC 3aPSJIbl U B3aUMOJICHCTBYIOT C
cunoit 0,23 mH. HaiiguTe uncio «JIMITHUXY 3JIEKTPOHOB B KaXJIOM IIapHKE.
7. C xakoii CUJI0M B3aUMOJCHCTBYIOT JIBA 3apsijia, KaXK bl U3 KOTOPBIX UMEET
1 1K1 1 HaxouTCS HA PacCTOSHUU 3 CM JIPYT OT Jpyra?

8. JIByM miapukam, HaxOMAsIIIUMCSl HA PaccTOSTHUU | cM JIpyTr OT apyra, co-
o011IeH 0MHaKOBBIN 3apsi, pasublid 10° K. C xakoii cuiiol B3aMMOJIEHCTBY-
10T 3apsiabl?

1. Bl HeopHOKpaTHO HabIIOgANN, KaK Jie-
TOM BO BpeMsl TPO3bl MEXAy OO0JakoM M
3eMJICH TOSIBJISICTCS DJICKTPUUYCCKUH 3apsi]l B
BHJIC JIOMAHOM JINHUM — MOJIHUS — WJIU KaK
IIacTMaccoBasi pacyecka, Korja BBl pac-
YeChIBACTE BOJIOCHI, MPUTITUBACT BOJIOCHI.
[Tpu 3TOM pacuecka MPUHUMAET HICKTPOHBI
BOJIOC, M pacyecka M BOJIOCHI 3apsKaloT-
cst (puc. 14). OOBACHUTE, OTYETO 3aBUCUT
ANIEKTPHU3ALHNS BOJOC U PACUECKH.

a) HabGmiomaeTcs nm siBIEHUE SIIEKTpH3a-
MM, €CIIH pacuecKa AepeBsHHAs?

0) Kak BO3/IeHCTBYET Ha 3apsiKCHUE BIIAXK-
HOCTb KOMHATBI?

Puc. 14

B) Kak Bo3/ieiicTByeT Ha CTENeHb 3apsyKeHUsI JKUPHOCTH BOJIOC?
2. IlpuBenute nmpuMepsl MPOBOAHUKOB M JAMAICKTPHKOB U 3aMOJHUTE CIETY-
IOIIYI0 Ta0IuILy:

IIpoBoaHUKH JAudnekTpuxkn

ATTOMUHAN

Pe3una

2 — Qusuka, 8 knacc I'nasa I. Dnexmpuueckuii 3aps0. dnekmpuyeckoe none 17



33 IJEKTPUYECKOE I1IOJIE

IlonsiTue 00 31eKTPUYECKOM MO

B mpenpiaymux temMax Bbl y3HaJIM, KaK Tela MOXKHO 3apsA/lUTh TPEHUEM IPYT
0 JIpyra UJd COMPUKOCHOBEHUEM C 3apsDKEHHBIM TEJIOM. 3apssKeHHBbIC Tella OKa-
3bIBAOT BO3JICHMCTBHE HA APYTrHUeE Teja, Haxoasuuecs Bo3ie Hux. Maiiki Dapazaei
OOBSICHWII, YTO TaKOE€ BO3ACUCTBUE BO3HUKAET Uepe3 DIEKTPUUECKOE TOJIe.

MAWKJ ®APAJIEW (1791-1867)

Anrnuiickuii  ¢pusuk-skcriepumentatop. I[lposen Oonee
TBICSYM OIIBITOB 33 CBOO JKU3Hb. YUEHBIE HA3BIBAIHU €0 «KO-
poJieM 3KcrepuMeHToB». ONHUM M3 BEIMYAUIIUX OTKPBITHI
SBIIAETCS ABJICHUE DJIEKTPOMArHUTHOM MHAyKUuU. Tok, mo-
JaydeHHBI onbiToM Dapanes, cerogHs OCBEIAeT BECh MHUP.

DNeKTpUUYECKUE 3apsAJibl B3aUMOJCHUCTBYIOT TaKkKe HE CONPHUKACASACH, 3TO 03-
Ha4yaeT, YTO BOKPYI HUX 00pa3yeTcs 2JIEKTPUYECKOe MoJe. IEKTPUUECKOoe MoJe
IIEPBOTO 3apsija ACUCTBYET Ha BTOPOM 3apsii, OJIE BTOPOTrO JEUCTBYET HA MEPBBIN
3apsaj. C ynaneHueM OT 3apsijia JIeKTPHYEcKoe I10J1e 0cIadeBaer.

> Ilojie HEMOABUKHOIO 3apsijia, WJid 1moJie 3apsa>KeHHOro rejia, Ha3biBa-
€TCHA 1eKmpocmamudecCKum nojiem.

bes HCTIOCPEACTBCHHLIX OIIBITOB HEJIb34d HU YBUJACTH, HU IMIOYYBCTBOBATD JJICK-
TPHUYCCKOC I10JIC. Cy}II/ITI) O HaJIM4YHMH I10JI1 MOXKHO I10 B3aHMOHeﬁCTBHIO 3aApAKCH-
HBIX TCII.

CuJioBble JJHHUU YJIEKTPHYECKOT0 MOJIS

Ha cTexyisiHHYI0 TIIacTHHY, JIeKAIIyI Ha CTOJIE, TIOMECTHUM TIOJIOKUTEIBHO
3apsHKEHHYI0 METAJUTMYECKYIO TIaCTHHY B (opMe Kpyra. Bokpyr Hee pacchir-
JIeM U3MEIBYEHHBIE BOJIOCHI U HECKOJIBKO pa3 MOCTYYUM MalblieM 1o cTekiy. [Ipu
9TOM BOJIOCHI PACIIONIOKATCS B OMPEICICHHOM MOpsiaKe (puc. 15 a).

@ @ @ @ [~

Puc. 15

18 Inasa 1. Dnexmpuyeckuil 3apad. Inekmpuieckoe noie



Ecnu, monoxuB Ha CTEKJIO JBE KPYTJIbIC TIOJIOKUTEIBHO 3apsKEHHBIE METall-
JIMYECKHE TUIACTHHBI, MOCTYYUM TIAJIBIIEM TI0 CTEKJTYy, Ha KOTOPOM pacChilaHbl U3-
MEJIbYEHHBIE BOJIOCHI, TO HAOJIIOIAETCsl KapTHUHA, U300paKeHHast Ha pUcyHke 13 0.
Teneps MONOKKUM Ha CTEKJIO IBE METAJTMYECKHE TIACTHHBI, OJJHA U3 KOTOPBIX 3a-
psOKEHa TMOJIOKHUTEIBHO, ApyTas — OTPUIATEIbHO. B 3TOM ciiyyae M3MenbYeHHBIC
BOJIOCHI PACIIOJIOKATCS HA CTEKJIE, KaK MOKa3aHo Ha pUCyHKe 15 6. JlaHHbBIC OIBITHI
MOITBEPIKIAIOT, YTO, BO-TICPBBIX, SJICKTPUIECKOE IM0JIC ICHCTBUTEIBHO CYIIECCTBY-
€T, @ BO-BTOPBIX, JICKTPUUECKOE 110JIe UMEET CHIIOBBIC JINHHH.

> CuiioBbIe JTMHUH 3JIEKTPHYECKOr0 M0/l HAYMHAIOTCH HA MOJI0KHU-
TeJILHOM 3apsijie M 3aKaHYMBAIOTCA HA OTPULIATEIbHOM 3apsijie HiIu
YXOAAT B 0€CKOHEYHOCTh.

OtzmenbHO PacronoKeHHbIE CHIIOBbIE JTHMHUU JIEKTPUUECKOrO MOJIs MOI0XKH-
TENIFHO U OTPHUILATETHHO 3apsKEHHBIX IMAPHKOB N300pakeHbl Ha pUCyHKe 16 a, 0,
pa3IMYHbIe CHIIOBBIC JTMHUU JIEKTPOMATHUTHOTO TOJS MPH WX B3aMMOACHCTBUU
n300pakeHbl Ha pUCyHKe 16 6, 2.

okl

Puc. 16

HanpsizkeHHOCTB 3J1eKTPHYECKOro 1MoJIst

JInst KOJMIMYECTBEHHOM OLIEHKHU DJIEKTPUYECKOTO IO
BBE/ICHA BEJIMYMHA, Ha3bIBaeMas HAINpPSHKEHHOCTBIO AIICK-
TPUUECKOTO ToNsi U oOo3Hauaemas OykBoi E. CooOmum
TOYKE A 3JEKTPUYECKOro MOJsi, 00pa30BaHHOIO IMOJOXKH-
TEJIBHO 3apsKEHHBIM IIAPUKOM ¢, NOJOKUTENbHBIN TOYEY-
HBIN 3apsaa qo (puc. 17). Tlone mapuka AEHCTBYET Ha TO-
YEUHBIN 3apsi/i C HEKOTOPOU CUJION F.

HanpsskeHHOCTDh 3JEKTPUYECKOro TOJsl, CO3JaHHOTO
3aps]IOM ¢ B TOUKE A, BBIpa3uTCs POpMyIIoif

E _ F‘
9 . M

> HanpsizkeHHOCTB 3/1eKTPHYECKOro MOJIsi PABHA OTHOLIEHUIO CHJIbI, €
KOTOPO#i 1moJie JeCTBYeT HA TOYECYHbIN 3aps/ K 3TOMY 3apsiay.
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HanpaBneHue HampsKEHHOCTH SJIICKTPUYECKO-
ro nojsi (E) coBmajaeT ¢ HampaBJICHUEM CUIBI F,
JEUCTBYIOIIEH HA MOJIOKUTENbHBIN 3apan (puc. 18).
HanpskeHHOCTD AJIEKTPHUECKOTO TIOJIST — BEKTOpHAs
BEJIMYMHA.

EnvHuna HampsOKEHHOCTH TIOJISi  BBIpa)kaeTcs
H/Kn. PaccmoTpumM, Kak HaXOMUTCS HaIPSIKECH-
HOCTh DJISKTPHUYECKOTO TOJISI, CO3aHHOTO Ha HEKO-
TOPOM PACCTOSSHHH TOYCYHBIM 3apsiIOM.

[Io 3akony Kyrnona BbIpakeHUE HAPSIKEHHOCTH
nosst (1) MOXKHO 3amucaTh CIEAYIOIIMM 00pa3oM:

Puc. 18 |q0|-|q|
E_k r2 _k|q|
=—Toa =4
9 -

3HAUUT, HAMPSKEHHOCTH AJEKTPHUUECKOTO IMOJIs, HAXOASMIIAACS HA PACCTOSTHUU
7 OT IPOU3BOJILHOTO TOYEYHOTO 3apsijia, MOYKHO HAUTH IO CIenyomei hopmye:

E=k @ ' )
r

Hanpsi>KeHHOCTD 2JIEKTPUYECKOrO MO BOKPYT TOYEYHOrO 3apsijia 3aBUCUT OT
CBOMCTB CpeJibl PaCIIOIOKEHHOIO 3apsja. Eciu HanpsyKeHHOCTh IOJIs, CO3JaHHO-
IO TOYEUHBIM 3aps/IOM ¢, B BAKyyMe paBHa £y, TO IPY 3aII0JTHEHUH JUDIIEKTPUKOM
MOJIy4YE€HHAsA BOKPYT HETO HANpSKEHHOCTD I0JISI YMEHBIIAETCS, TaK KaK TUAJICK-
TpUK ocnadisieT snekTpudeckoe none. Ecnu monens E, HanpspKeHHOCTH OIS B
BaKyyM€ pa3Je/IuTh Ha MOJYJb £ HaIps)KEHHOCTH JJIEKTPUYECKOrO OIS, MOIy-

E
YCHHOI'0 BHYTPU OAHOPOAHOI'O AUIJICKTPHUKA, TO OTHOUICHUC EO IIOKa3bIBa€T, BO

CKOJIBKO pa3 HaNPsKEHHOCTD IMOJIsl BHYTPH JIAaHHOTO JMAJICKTPUKA MEHBIIIE HATps-
’KEHHOCTH TI0JIs1 B BaKyyMe. DTO OTHOIICHUE HA3BIBACTCS OUDIEKMPUYECKOU Npo-
HUYamenbHOCMbI0 Ousiekmpuka 1 00o3HavaeTcsi OykBoii € (3ricriioH). [To onpene-

JICHUIO:
E
£=—2, (3)
E
B sTom CJIydac HallPAKCHHOCTD II0JIA, HAXOAAIIAACA Ha PACCTOAHUU 7 OT TO-
YEYHOr0 3apsijia ¢, Pacloj0KEeHHOTO BHYTPU JAUAIEKTPHKA, PACCUMTBIBAETCS Clle-

nytorien GopMyoit:

E=k i @

g r’
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Tak:xe cuila B3aMMOJIEUCTBUS MEXKY JByMs TOYEUHBIMU 3apsilaMu, pacrolio-
KEHHBIMU BHYTPHU OTHOPOJHOTO JIUAJIEKTpHKa, OyAeT B € pa3 MEHbILE CHUJIbI UX
B3aMMOJICHCTBUA B BAKyyME€, T.€.:

|q1| |‘12|
g1’

F, =k 5)

JlusnexTpudeckas MpOHUIIAEMOCTh — Oe3pa3MepHasi BeTUUHHa.

> Ju3siekTpuyeckasi NPOHUIAEMOCTh CpPeAbl — 3TO BeJIMYNHA, OKA3bI-
BalOLIasl, BO CKOJbKO Pa3 HANPS:KEHHOCTH JIEKTPHYECKOro MoJjs 3a-
psAa B cpeJe MeHbllle HANPSI2KEHHOCTH 3JIEKTPHUYeCKOro noJjs 3apsjaa
B BaKyyMe.

Ilpumep pewrenusa 3aoau:

Ecnu npu BBenenuu mnpobroro 3apsaa 2+ 10K B anekrpuueckoe 1moje To-
YEYHOT0 3apsijia Ha Hero Bo3JeicTBoBaNa cuiia 5 MH, To KakoBa Oblia HampsiKeH-
HOCTB DTOT'O 1oJsg?

ano: Dopmyna: Pewenue:
go=2-10"Kn . F 5.10°H H
= =5-107 E=— E=——1—=2510—,
F=5MH=5-10" H. 0 2.10°Kn
. H s H
Haiimu: [E]= i Omeem: E=2,5-10"—.
E=2? Kn

1. U3 gero cocrout yuenune @apasest 00 >IeKTpryecKoM 1oe?

2. Kakoe nosnie Ha3pIBaeTCsl 3J€KTPOCTATHUECKUM?

3. Kak HarmpaBieHbl CHIJIOBBIE JIMHUH 3JIEKTPUUECKOTO MO TOJIOKUTEIBHO U
OTPULATCIIBHO 3apsAKCHHBIX Ten?

4. JlaiiTe onpeneneHne HaAMPsHKEHHOCTH JEKTPUIECKOTO MO

YnpaxkuHenue 4

1. Haiinute HanpsiKEHHOCTb TOJISI TOYEYHOIo 3apsifa ¢ 3apanoM —4 HKi Ha
paccTosiHuu 6 cM.

2. Kakas cuna Bo3zaeicTByeT Ha wapuk ¢ 3apsaoMm 20 HK1, Haxopsiimumes B
TOYKE ¢ HAMPSHKEHHOCTHIO dJekTpruaeckoro noss 3000 H/Kn?

3. B oqHOpOMHOM BIeKTpOCTaTHYeCcKOM mosie Ha 3apsa 5+ 107* Ku meiictByet
cuna 8 MkH. HaliaguTe HanmpspKeHHOCTH DIIEKTPUYECKOTO IMOJisi B TOYKE Ha-
XOXKJIEHUS 3apsija.

4. Ha xakoM paccTosiHuM OT To4eyHOro 3apsiaa 3,6 HKi1 HanpsskeHHOCTh ToJst
Oynet pasaa 9000 H/Kn?
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§ 6

PACITPEAEJEHUE SJIEKTPUYECKHUX 3APA 0B

B ITPOBOJHUKAX

Pacnpenesnenue 3apsigoB B NPOBOJHUKAX

0)

6)

Puc. 19

Kaxk pacnpedensaromes snexmpuueckue 3apsaovl 8 U30-
JUPOBAHHOM NposoOdHuKke? Hmeemcs au 3apso 8 camom
npogooHuxe?

Jlomyctum, METaITMYECKOMY Iapy COOOIIEH IMOJI0-
KUTENbHBIN 3apsaa. M3BECTHO, YTO OAHOMMEHHBIE 3apsi-
abl oTTa’nkuBaroTcs. [loaToMy, eciu B caMoM Iiape umMe-
€TCS 3apsijl, 3apsSabl OTTOJIKHYTCS W OYIyT CTPEMHUTHCS
pacIoNOKUThCA KaKk MOXKHO Jajbllie Apyr oT apyra. B
pe3yJabraTe 3apsjabl cO BCEro o0beMa Liapa pachpese-
JSATCSL TIO €r0 TIOBEPXHOCTH. [loNOKHUTENbHBIE 3apsijibl,
COOOIIICHHBIE METAJUIMYECKOMY IIapy, PaBHOMEPHO pac-
IpeAeTIsATCS Mo MOBEPXHOCTH Iapa (puc. 19 a), a nuHUN
HAIPSDKEHHOCTH 3JIEKTPUUYECKOT0 NIt OyIyT HanpaBJie-
HBI U3BHE TI0 PaJNYCy HIapa.

Kak mpoBepuTh, YTO BHYTpH Iapa HeT 3apsaa’
Bo3emeM j1Ba A7eKTpOMETpa, Ha OMUH M3 HHUX YCTaHO-
BUM IOJIBI METAJNTMYECKUI MIap ¢ OTBEPCTHEM CBEPXY.
[Ipu cooOmieHnyn mapy 3JIEKTPUUIECKOro 3apsiaa CTpel-
Ka DIEKTPOMETpa TOBEPHETCS Ha OINPENCNICHHBIN YTOJ.
KoHer nmajouku ¢ M30JIITOPOM BBEIEM BHYTPH TOJIOTO
mapa ¥ KOCHEMCSl €r0 BHYTPEHHEH MOBEPXHOCTU METaJl-
JMYECKUM IIAPUKOM, 3aKPEIJICHHBIM Ha KOHIIE MaJI0YKH,
3aTeM MPUKOCHEMCS IMAPUKOM MaJOYKH K [apy He3aps-
KEHHOTO dJIeKTpomeTpa (puc. 19 6). Ilpu aToM cTpenka
BTOPOTO JIEKTPOMETPA OCTAHETCS HETOJIBUXKHOMW. 3Ha-
YT, BHYTPH IIapa 3apsijia HeT.

Temepp MpUKOCHEMCS MAPUKOM TAJIOYKH K TOBEPX-
HOCTH I1apa nepBoro anexktpometpa. [Ipu aTom crpenka
3TOTO ANEKTPOMETPa MOKAKET HEKOTOPOE YMEHBIICHHE
3apsia. [IpukocHeMcsl MapruKoM MaloyKy K Iapy BTO-

poro astektpometpa. [Ipu 3TOM cTpenka 371eKTpoMeTpa HEMHOIO CABUHETCSA. DTO
MOKa3bIBAET, YTO eMy cooOIeH 3apan (puc. 19 ). CnenoBaTenbHO, HIEKTPUUECKU
3aps]] pacrpeeniics 10 NOBEPXHOCTH IPOBOJHUKA.

22
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> B u30.1MpoBaHHOM NPOBOAHUKE 3JIEKTPHUYECKHUE 3apsiAbl pacupeneis-
OTCH 10 €ro MOBEePXHOCTH. BHYTpHM NpoOBOIHUKA HET 3apsiaa.

Kuaerka ®apanes

O3HakOMUMCS C YCTaHOBKOM, HOCTPOCHHOM
M. ®@apageem I J0Ka3arelbCTBA OTCYTCTBUS
ANEKTPUUYECKUX 3apsiIoB BHYTPH TpoBogHUKA. OH T Q—
NOKPBUI BHELIHIOK 4YacCTb KIJETKH, IOCTPOCHHOU v
u3 jJepeBa, TOHKOW ¢onbroi. Mapaaeit ¢ 3MeKTpo- i/
CKOIOM B PyKe BOILIET BHYTPb KJIETKU. Ero momor-
HUKH TIOJIBECUJIM KJIETKY Ha LIEJIKOBBIX BEPEBKaX,
3aTeM COOOMIMJIM KJIETKE JJIEKTPUUYECKUN 3apsil. '
ONEeKTPOCKOI, HAXOASAUIMNCS BHYTPU KJIETKH, HE
oTpearupoBall Ha 3apsikeHue KieTku. CrienoBarenb-
HO, BHYTPU METAJIMYECKON KJIETKHU 3JIEKTPUUYECKOE
noJjie oTcyTcTBYeT (puc. 20). Ha cerogHsAHuM 1eHb
CYIIIECTBYET HECKOJBKO CIIOCOOOB JEMOHCTpPALUU
3TOHN yCTaHOBKH (puc. 21).

Omneit, npoBeneHHbll Dapaneem, 10Ka3bIBaET,
4YTO BHYTPU NPOBOJHHUKA 3apsija HET, DIIEKTpUYe-
CKHME 3apsi[bl PAacHoiararoTCs TOJbKO Ha IOBEpX-
HOCTHU MpOBOAHUKA. Ha mpakTuke 3T0 fiBJIeHUE LIU-
POKO WCIOIB3yeTCs, HAPUMEp, ISl U, paboTa-
IOUIMX B YCJIOBHUSIX BBICOKOW HAIPSIKEHHOCTH DJICK-
TPUYECKOTO TOJIsl, U3TOTABIMBAECTCS CIELHUAIbHAS
OJIeKJAa M3 METAJUIM3UPOBAHHOW TKaHU. Tak Kak B

TEe
e T

Puc. 20

Puc. 21

AIICKTPUUYCCKOM CETH MPOTSHKEHHOCTHIO B COTHU KHJIOMETPOB, Ja)Ke €CIIM OHA OT-
KJTFOYEHA, MOJKET HAKATUIMBATHCS OOJIBIIOE KOJTMYECTBO 3apsija, Takas OlexK/a 3a-
IIMIIACT JIFOJICH OT AJICKTPHU3AIIHH.

Pacrnpene/ienue 3aps/10B 10 MOBEPXHOCTH NMPOBOIHUKA
Mgl yOenuanch B TOM, UTO 3apsi/ibl PABHOMEPHO pacIpe-
JETSI0TCS Ha OBEPXHOCTH METaJIIIMYecKoro mapa. OnHako
KaK pacrpeesssioTcs 3apsiibl Ha TOBEPXHOCTH MPOBOIHUKA
POU3BOJIBHON (HOpPMBI?
B paznanuHbIX MecTax MPOBOIHUKA MPUKPEIJICHbI JHU-
CTOYKH U3 (ONBrH, Kak MokazaHo Ha pucynke 22. Ilog
BJIMSTHUEM 3apsiJIOB HA MOBEPXHOCTH MPOBOAHHMKA JIMCTOY- Puc. 22
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K# (OJBIU PaCKPhIBACTCS TO-PAa3HOMY, TO €CTh OJM)KE K OCTPBIM KOHEUHOCTSIM
paszoiiyTcs OoJbllie, a B IIUIMHIPHUECKON YaCTH — MEHBIIIE.

«NIeKTpHUYECKHUH BeTep»

M3BecTHO, 4TO HA OCTPOM KOHILE Tella
3apsJbl PACIIOJIOKEHBI IUIOTHEE, YeM Ha
OCTajbpHBIX ero 4vactax. Ilomcoenunus K
IIEKTPUYECKOMY HCTOYHHMKY 4Yepe3 Ipo-
BOJHMK METAJJIMYECKOE TEJI0 C H30JIHU-
pPOBaHHBIM OCTPBIM KOHIIOM, OyaeM ero
HENpEpPBIBHO 3apsikaTh. K KOHUMKy Tena
npubnuszuMm ropsmyto cseuy. [lpu sTom
HaOnroJaeTcsd OTKJIOHEHHE IUIAMEHH, Kak

npu Bo3zaeWcTBuu BeTpa (puc. 23). llo-
ATOMY 3TOT MPOLECC HA3BIBACTCS «3JIEK-

Puc. 23

TPUYECKUH BeTep». [JaHHBINM ONBIT MOATBEPKIACT, YTO HA IOBEPXHOCTU U30IUPO-
BaHHOT'O ITPOBOJHUKA 3apsbl PACIPENCIAIOTCS HEPABHOMEPHO, B OCTPBIX MECTax
IIPOBOJTHHKA 3apsI/ibl PACIIONATAKOTCS TIOTHO.

24

1. Kak pacnpenenstorcst >IeKTpUUYECKUe 3apsaibl B METAJUTMUECKOM 1ape?

2. Pacckaxute o kinetke Dapases.

3. Kak pacnpenensitoTcst 3JeKTpUUECKUe 3aps/bl Ha TOBEPXHOCTH HU30JIUPO-
BAaHHOT'O MIPOBOJHMKA, HMEIOLIETO CIOKHYIO MOBEPXHOCTH?

4. TloueMy BO3HHKAET «3JIEKTPHUUECKUI BETep» HAa OCTPOM KOHIE MPOBOJ-
HUKa?

5. Jlanbl mpoBoJiOuHas ceTka B (opme Imapa u Henable cocynsl. B xakux u3
HUX HaIPSYKEHHOCTD AJIEKTPHUECKOr0 MoJIst Oosbie?

Habmionenne «371eKTpudecKoro BeTpay.
1. TlpucoeauHuTe TEJIO C OCTPHIM
KOHIIOM K METAJIJIMYECKOMY HIapH-
Ky 3J1eKTpOo(OpHOI MaluHbl, Kak
MOKa3aHO Ha PUCYHKE 24.

2. TlpuaBUHBTE OCTPHIN KOHEIl Tena
K TOPSIIIEN CBEYE.

3. Bpamas pyuky snekrpodopa,
3apsAIATE OCTPBIN KOHEIl TENa.

4. PesynbraThl HabiromaeMoro Qu-
3MYECKOro Ipolecca 3alHIIUuTe B
TeTpaau u OObSICHUTE TPUUHNHY. Puc. 24
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§7

PEIHIEHUE 3A TAY

3agaua 1. Ha ToyeuHslii 3apsj ¢ HAIPSAKEHHOCTBIO 3JIEKTPUUECKOTO 3apsaa
2,5-10* H/Kn nmeiicryet cuia 8 HH. HaiiinTe 9mcio TMITHKEX 3JIEKTPOHOB B TO-

YCUYHOM 3aps/c.

/ano: Dopmyna:
E=2,5-10* H/Kn F F
F=8uH=8-10"H |E=—3 4=5>
e=16-10" K. 1

q=N-e; szzi.
Haiimu: e e FE
N=7? N]ZLH =1
Kin-—
Kn

Pewenue:
B 8107 Q
,6-107"-2,5-10"
=2-10°,

Omeem: N=2-10°.

3anmaua 2. Teno c 3apsagom 6,4 mxKii, Haxoasimieecs B cpefie, Ha pacCTOSTHUM
6 cM OoT cebs co3aaeT HanpskeHHOCTD noist 5 - 10° H/Kn. Haiinute ausnextpude-
CKYIO MPOHUIIAEMOCTh JUIJICKTPUKA.

ano:

q=6,4MkKn=
=6,4-10°Kn
E=5-10° H/Kn
r=6cM=6-10"2 m.

Haumu:
e="?

Qopmyna:
E=k |q|2 ;e=k |q|2,
E€r E-r
H-m™  Kn _1
Kn® H 2
K

€

Pewenue:

=9 1()9&_32
5-10°-36-107* 7

Omeem: £=3,2.

3apngaua 3. Kamuis macna maccoit 0,4 Mr HaXOUTCS B PABHOBECUU B AJICKTPHU-
yeckoM nojie. Onpenenure 3aps/l Kaluld Macia, eclid HalpsKeHHOCTh AJIIeKTpHYe-
ckoro moust pasaa 100 H/K.

ano:
m=0,4 mr=4-10" kr
E=100 H/Ku.

Haiimu:
qg="7?

[asa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noje

Pewenue:

Kans macna OyneT B paBHOBECHH, KOTJa JIEHCTBY-
IONIHME DJICKTPOCTATUYCCKAsl CHJIa U CUJIA TAXKECTH
OyIlyT paBHBI CIIEAYIOLIEMY:

F,,=qFE,

Fope=mg.

25



[lpuHuMas BO BHUMaHUE BBINICNIPUBEACHHOE, 110 YCIOBUIO A E.
3a71a4M E

qE=mg mg
OTcrozia 3apsi Karjiyu Macnia: ThEF A

_ M
o A 107Kr 10
g="%= C —4.10"Kn.
E 100 H/Kn

Omeem. Ui TOTO YTOOBI KAIUIs Macia HaXOAWJIach B HEBECOMOCTH, €€ 3apsjl
J0JKeH ObITh paBed =4 1078 K.

26

Yupaxnenue S

1. Ha 3apsin 20 uKu, Haxonsmumiicss B 2JIEKTPUYECKOM TOJIE, JEHCTBYET CHIla
8 MmxH. KakoBa Hanmpsi>keHHOCTD 110JI B TOM MECTE, TJI€ HaXOIUTCs 3apsia’?

2. JIBa 0MHAKOBO 3apsKEHHBIX TOUEYHBIX 3apsi/a B3AMMOJCHCTBYIOT C CHIION
30 mxH. HanpsiskeHHOCTh 3J€KTPUYECKOro MO EPBOro 3apsijia B TOUKE, I71e
HaxomuTcsi BTopoi 3apsn, pasHa 5000 H/Kn. Haiinure 3HaueHne TOYEUHBIX
3apsiioB.

3. Ha orpuuaTenbHO 3apsKeHHBIN MIApUK, HaXOAALIMICA B TOUKE C Hamps-
keHHocThio Tosst 1200 H/Ku, neiictByer cumia, paBHas 160 mxH. Ckombko
JIMUIHUX 3JIEKTPOHOB B LIapUKe?

4. B kepocuHe HaxoauTcs ToueuHbli 3apsa 7 HKia. Kakyio HanpskeHHOCTb
noJIst OH co3naeT Ha pacctossHum 10 cm ot cebs? [IpumeM TuUAIEKTpUYecKyto
MPOHULIAEMOCTh KEPOCHHA 32 paBHYIO 2,1.

5. JIBa toueunsix 3apsana 30 uKn u —36 uKun, Haxoasmuecs BHYTpU CPEbl,
B3aUMOJICHCTBYIOT Ha paccTosiHuu 18 cMm. Ecnu cuia B3auMoiencTBst MexX 1y
HuMH paBHa 150 MxH, To KakoBa aHM3NEKTpUYECKasi IPOHULAEMOCTb CPEAbI?
6. Kamist macna maccoit 80 Mr 3apsbkeHa oTpunarenbHo. Haiiaure maccy
JUITHUX 3JEKTPOHOB B HEM, €CJIM OHA HAXOJUTCS B HEBECOMOCTH B 3JICKTPHU-
yeckoM mosie HanpsbkeHHocThio 1000 H/Ko

7. Toueunsiii 3apsg 2+ 10° Ki, Haxopsuuiics B Touke B, B3aMMOJIEHCTBYET
C 3apsaoM, HaxonsmuMmcs B Touke 4, ¢ cuoit 60 mxH. Haligute nanpsixen-
HOCTb I10JI51, CO3/IaHHOTO B TOUKE B, 3apsiIoM, HaXOIAIMMCS B TOUKE A.

Iasa 1. Onexmpuuecxuii 3apso. dnexmpuyeckoe noe



38 IJEKTPUYECKUE ABJEHUSA B TIPUPOAE

MoJiHust ¥ rpom

Msl MHOro pa3 HaOmIoAany, Kak CBEpKaeT MOJHHUA U I'peMHUT rpoM. Mx Bo3-
HUKHOBEHHE MOYXHO OOBSICHUTH B3aMMOJICHCTBUEM DIICKTPUUECKUX 3apsIOB C Pas-
JAUYHBIMU 3HaKamH. [Ipu TpeHUM OfHOTO Tesa O JAPYroe BO3SHUKAET AIIEKTpUYe-
ckuit 3apsa. Ecnu npuOnu3uTh Tena, CUIbHO 3apshKEHHBIC 3apsSaaMu Pa3iIndHOro
3HaKa, MOSBIISAETCS UCKPA U CIBIIIUTCS TPECK.

HM3BecTHO, 4TO B BO3/IyXe UMEIOTCS Maphl BojbL. [Ipu CHUKEHUH TeMIepaTypbl
B HeOe mapsl BOJBI, COCAMHNUBIINCH, 00pa3yIOT BOASHBIC YacTHIIBL. MecTo, rie co-
OpaJiuch BONSIHBIC YacTHUIIBI, MBI BUJIUM Kak Oenbie oOnaka. Ecnu Temmeparypa
BO3ayXa OyJdeT MpOAOKAaTh CHUKATHCS, TO BOASHBIC YACTUIBI OyAyT yBEIHYU-
BaThCs U INpeBparaTcs B uepHble Tyuu. Ecimu tam,
rae oOpa3oBanuCh TY4H, TEMIIEpAaTypa BO3AyXa elle
CHMIKETCSI, 3TO NMPUBEAET K MPpeoOpa3oBaHMIO BOAS-
HBIX YacTHIL B TPal.

Tyun Ha HeOe Bcerga HaXOAATCA B TPEHUU MEXK-
Iy co0oil M pa3NM4YHBIMHU CIOSMHU BO3dyxa. B pe-
3yNIbTaTe HEKOTOPBIE CKOIUICHHS Ty4 3apsDKAIOTCS
cunbHee. Korya Ty4u, CHITBHO 3apshKEHHBIE 3apsijia-
MU pa3IHYHBIX 3HAKOB, CONMKAIOTCS, OTPULIATENb-
HbIE 3aps/]bl U3 OJHOW TYyYM JIBUXKYTCS B CTOPOHY
TIOJIOKHUTEIBHBIX 3apsiioB. B pe3ynbraTe BHE3ammHo-
IO CIMSHUS 3aps/I0B IPOTUBOIIOIOKHBIX 3HAKOB T10-
SIBJIICTCS] CUJIbHASI UCKpA — MOJHUSA (puc. 25). Puc. 25

> Monnua — 310 CHJIbHASA JIEKTPUYECKAS UCKPA, BOSHUKAKOIIA MEK-
Ay 3apAKEHHbIMHM Pa3HbIMH 3HAKAMH 00JIaKAMHM HMJIH 00J1aKaMHu M
3emJIeH.

JlnvHa MOJIHMM JOCTUTaeT HECKOJIBKUX KMIIOMETPOB, a €€ TUAMETP — HECKOJIb-
KMX CaHTUMETPOB, OHA MPOJOJKAETCA JOIU CEKYHI. Bo BpeMsi MOJIHUM CIBILIEH
CHJIBHBIN I'POXOT — I'POM.

I'pom — 310 siBJIeHHE 3BYKA B Bo3ayXe (B aTMocdepe), NosiBIASIIOLIEECS
BO BpeMsi MOJIHMHM, OH MPOMCXOAUT W3-32 HAKAJHMBAHMS BO3AyXa Ha
MYTH MOJIHWH, MIOBBIIIEHNS 1aBJICHHS.

Inasa 1. Inexmpuueckuil 3apad. Inekmpuueckoe noie 27



a) 0)
Puc. 26

MomnHus ¥ TpOM BO3HUKAIOT OJIHOBPEMEHHO. BCHBINIKY CBETa — MOJHUIO MBI
BUJMM B MOMEHT BO3HMKHOBEHHS, OJJHAKO TPOXOT I'POMa CIIBIILIEH Yepe3 HEKOTO-
poe Bpems. [Ipuunna B TOM, uto cBeT 3a 1 ¢ mpoxoaut paccrosure 300 000 kM, a
3BYK — Bcero Juuib 340 M. Hanpumep, eciiu MOJIHUS ylapuia Ha pacCTOSTHUM 1 KM
OT Hac, TO Mbl YBH/IUM €€ B TOT 7K€ MHT, a 3ByK I'poMa OyZieT YCIbIIIaH yepes 3 c.

MouHus MoxeT 00pa30BaThCs HE TOJBKO MEKY 00JaKamMu, HO M MEX1y 00Ja-
KaMu 1 3emiieit (puc. 26 a). B pe3ynbprate nepexoja Ha 3eMIJIIO MOTOKa OOJIBIIOrO
KOJIMYECTBA 3apsA0B, 00pa30BaBIIUXCA B CIOSX 00JlaKka, BHE3AITHO CBEPKAEeT MOJI-
HUS ¥ TPEMUT I'poM. ECITi MoJI0KUTENBHO 3apsKEHHBIN CI0 001aKka mpuOIn3uTCes
K TIOBEPXHOCTH 3€MJIM, TO Ha MOBEPXHOCTHU 3€MJIM O] 3TUM 00JaKoM cobepyTcs
OTpULATEIbHBIE 3apsbl. B pesynbrare 3apsskeHHOe 00JaKo B3aMMOJCHUCTBYET C
MOBEPXHOCTBIO 3€MJIM Yepe3 CO3/IaHHOE deKTpruyeckoe noje. Korna cunbHO 3aps-
’KEHHOEe 00JIaKO MPHUOIM3UTCS K 3eMJie, MKy O0JIAKOM U TIOBEPXHOCTHIO 3eMITU
NOSIBJISICTCSI CUJIbHAS UCKPA, TO €CTh CBEpKaeT MOJHUS. Bo BpeMs MOIHMM 3apsiabl
o0Jiaka mepexosiT B 3eMITHO.

Oo0parnas mosiHuA. CipaiiTbl

Jlo cux mop roBOPUIIOCH O TOM, YTO MOJIHUHU TOSIBISIOTCS MEXAY OOJlakaMH
U 3eMJIeH, TO €CTh OT 00JIakOB BHM3 K 3emJyie. OHaKO MOJIHUM HAOIIONAI0TCS U
Ha/l obnmakamu. DTO siBJieHHE HaOmoaanock B 1994 romy B CBSI3U C TMOSBICHHEM
peakTUBHON aBuanuu. MonHHMM, H300pakeHHbIE Ha PUCYHKE 26 O, Ha3BaHHBIC
cnpatimamu, 6bimu cororpaduposansl B 1989 rony, n ux ¢uznyeckas mpuposaa
ri1y0OKO HE U3ydeHa.

3amura 0T MOJTHUM

MpbI 4acTo CIBIIIMM BhIpAXKEHUE «yJapHhiia MOJHHUSY, «IoMaja MOJHUSAY. YTo
IpeCTaBIsAeT co00i yaap MonHuu? Kak ot Hee 3aIUTUTHCS?
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> Yoap monnuu — cunbHBIH 3eKTpUYECKUH pa3ps/l, BOZHHUKAIOLIUI
MEsKY 3apsi2KeHHBIM 00JIAaKOM H 3eMJIei, pouecc MTHOBEHHOI 0 nepe-
X0/1a 3aps/10B ¢ 00JIAKOB B 3eMJII0.

Vinap MOTHHM OYeHb OMaceH. 3apsuKeHHOoe 00Jako oT/a-
€T CHUJIbHBIA 3JEKTPUUYECKUN 3aps]l TEM SJIEKTPOMPOBOSIIAM
npeaMeTaM, KOTOpble HAXOAATCS K Hemy Onmke Bcero. [loato-
My B MEPBYIO OuYepe/lb MOJTHHS yIapseT B OOBEKTHI, PACIOJO-
’KEHHBIE BBICOKO HaJl 3eMHOH MOBEPXHOCTHIO — BEPIIUHBI TOP,
OaIlrHu, BBICOTHBIC 3/[aHUS, ONMHOKUE JIEPEBbHS, dICKTPHUCCKHIE
cTONIObI. MONTHMSL MOXET yJIapuTh TakkKe B MAalIMHY, KOTOpas
eIeT M0 POBHOMY MECTy, HJIM B 4eJoBeka. Bo Bpems rpo3bl
OTIACHO HAXOAWUTHCS B BBHICOKOM MECTE, TOJ] OAMHOKO CTOSIIMM
JIePEBOM, YKPBIBAThCS B CTOTE CEHA.

OOBIYHO TIPH CTPOMTEIHCTBE BHICOTHBIX 3/IaHMI 1 OalleH Ha
HUX YCTaHABJIMBAIOT TPOMOOTBOIBI (puc. 27).

Puc. 27

> T pomoomeoo 0TBOTUT B 3eMJIIO CHJILHBIN JJIeKTPUYECKUI 3apsii, Hay-
LMl OT 3apSAKEHHOr0 00J1aKa.

['pomooTBON MpeacTaBiseT coO00K METANIMYECKHH IECT ¢ 3a0CTPEHHBIM KOH-
LIOM, KOTOPBIN YCTaHABJIMBAIOT HaBEPXY 31aHUA. TOJICTBIM METAJUIMYECKUM IPO-
BOJHUKOM ILIECT COCTUHSETCS C JIMCTOM METajlla, 3apbIThIM INTyOOKO B 3EMJIIO.
[Ipubnn3uBieecs Kk 3emie 3apsaKeHHOE 00JIaKo OTAAET CBOM 3aps] I'POMOOTBOLY,
U 3apsabl 10 IPOBOJHUKY INEPEXOASAT B 3€MJI0, HE HAHOCSA Bpela 3AAHUIO WIH
OaiHe.

1. Kaxum obpazom 3apsixarorcst obaaka?

2. Kak M0kHO 00pa3oBaTh UCKYCCTBEHHYIO MOJTHHIO?

3. ITouemy MBI CIHBIIMM TPOM Yepe3 HECKOJIBbKO CEKYHJ IOCie yaapa MoJ-
HUU? YeM 0OBACHSIOTCS pacKkaThl rpoMa, IPOAOKAIOIIUECS B TEUCHUE He-
CKOJIBKMX CEKyHJ?

4. Yro mpexacrasnseT coboit ynap monunun? Kak on mpoucxoant?

5. KakuM o0pa3oM rpoMoOTBOJ MpeoxXpaHseT OallHU U 37aHHs OT YAapoB
MonHuK? Kakyo poisib Ipu 3TOM BBIIIOJIHAET 3eMIIs?

Bb1 Buzienn, kak cBepKaeT MOJIHHUS, U CIIBIIIAIH, KaK TPEMUT TPOM, OLICHUTE
IPUMEPHO, HA KAKOM PAcCTOSIHMM OT BaC 3TO MPOM3OILIO. 3alUIINTE CBOU
BIIEYATIEHUS 00 3TOM B TETpPasX.
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TECTOBBIE 3AJAHUSA AJ151 IOBTOPEHUS I'VTABBI 1

1. Kakas yactuiia uMeeT MOJ0KUTEIBHBIN dJIeMEHTapHbBIN 3apsin?

A) HEUTpoH; b) anexTpoH;

B) a-yactuna; I') mpoToH.

2. OT KarIm, MMEIOIIEH TTOJIOKUTEIbHBIN +2¢ 3aps, OTISNNIACh KAl C 3apsiioM
—q. KakoB sanexTpuueckuii 3apsij ocTaBLICHCs Kariau?

A) 3¢; b) —¢; B) +4g; I') +3¢.

3. Kanns pryTH ¢ oTprnaTenbHbeIM 3apsaoM —3 HKI nprcoeqMHuIach K Karjie pry-
T ¢ 3apsaoM 6 HKn. Kakos 3apsa monyyennont kammu (HKom)?

A) 2; b) -2; B) 3; 3.

4. Eciin HEUTpaibHBI aTOM B Pe3yJIbTaTe MOHU3ALUU NOTEPAET 2 IEKTPOHA, TO
Kakoil y Hero Oyzaer 3apsn (Kim)?

A)-1,6-107"; b) 1,6-10"; B)-3,2-10"; T)3,2-10°".

5. C kako# cujiol B3auMOJENCTBYIOT JiBa 3apsiaa c 3apsjgoM 4 uKn u 10 uKun, pac-
MOJIOKEHHBIE B BAKYyME Ha PaccTOsHUM 2 cM ApyT oT Apyra (MH)?

A) 20; b) 10; B) 4,5; I) 0,9.

6. Kak u3MeHuTCs cuila BO3/EHCTBUS MEXKAY ABYMsI TOUEUHBIMM 3apsaMH, €CIU
YBEJIMYUTH KOJIMUYECTBO 3apsAa0B B 10 pa3, He U3MEHS PACCTOSHUE MEX ]y HUMU?

A) yBennuutes B 10 pas; b) ymenbmutes B 10 pas;

B) ymensmutes B 100 pa3; I') yBenmuures B 100 pas.

7. Kak u3MeHUTCs cuila B3aMMOJAEHCTBUS JIBYX TOUYEUHBIX 3aps/0B, €CIH KOJUYe-
CTBO M PAaCCTOSIHUE KaXKI0T0 U3 HUX OyZeT yBeIn4eHo B 2 pa3a?

A) yBenuuurcs B 2 pasa; b) ymensmmtes B 2 pasa;

B) ysenuuutcs B 4 pa3sa; I') He nu3menures.

8. Ilpu yMeHbIIEHNN pacCTOSTHUSL MEX Y 3apsiiaMmu Ha 10 cM cuia B3auMOJCHCTBUS
MEXJy HUMHU yBeIW4yuTCs B 4 paza. Halinute mepBoHavalbHOE PACCTOSTHHE MEXIY
HHUMH (CM).

A) 10; b) §; B) 9; ') 20.

9. IloxBemieHHBIH Ha HUTH MOJOKHUTENBHO 3apSKEHHBIN IIApUK B OJHOPOAHOM
HIIEKTPHUYECKOM I10JI€ OTKJIOHSETCSl OT BEPTUKAJIM BIpPaBo. B kakylo cTOpoHY Hampas-
JIEH BEKTOP HAIMPSKEHHOCTHU AIICKTPUYECKOr0 Mmoss?

A) BepTHUKaIbHO BBEPX; b) BepTHKanbHO BHUS;

B) ropuzonTanbHO Hampaso; J1) ropu30HTaJILHO HAJIEBO.

10. B 0qHOPOIHOM 3IIEKTPOCTATHYECKOM TIoJie Ha 3apsij 2 - 107° Ku geiicTByet cuita
4 H. HaiiguTe HanpsbKeHHOCTH Tostst B 9ol Touke (H/Kum).

A)2-10% B) 5-10°5 B) 8-107; 2-10~.

11. Haiinure, kakas cuna (H) meiictByer Ha 3apsan 5 MkKi, HaXomsmuics B TOUKe

HanpsikeHHocTH nonst 1 kH/Ku.
A)5-10% B)5-107 B) 5-10°%; I 0,5.
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BAKHBIE BBIBO/IbI 110 I'VIABE 1

OkaMeHEeBILYI0 CMOJIy XBOWHBIX JIEPEBbEB, KOTOPBIE POCIU B JIPEB-

DnekTpuye- .
TBO HeWle BpeMeHa, IPEKH Ha3Ballu «JIEKTpoHOM». OTCI0[1a U TPOU30-
TB
LJIO CJIOBO «3JIEKTPUUYECTBOY.
e sa Cy1ecTByer Ba pojia JIEeKTpU3aLUu: IPU HATUPAHUU [LEITKOM CTEK-
JIEKTpHU3a-
P JITHHAS MAJI0YKa 3JIEKTPU3YETCs MOJMOKUTENBHO (1), a IPU HAaTUpa-
s
HUHM MEXOM 300HHUTOBAsSI MAJI0YKa dJEKTPU3YETCS OTPULIATETHHO (—).
BemecTBa, mpoBoAsIINE JIEKTPUUECKHIE 3apsAbl, HA3bIBAIOTCSA MIPO-
IIpoBogHUKHN
BOJIHUKAaMH 3JICKTPUUECTBA.
BemecTBa, He POBOIAILINE EKTPUUECKUE 3apsiabl, HA3bIBAKOTCS
JdusnexTpuku
JUBJIEKTPUKAMU.
B uenTpe aToma pacnosoxeHo SApo, KOTOPOE COCTOUT U3 MOJIOXKHU-
[TnaneTapHast | TEIBHO 3apsKEHHBIX IPOTOHOB M HE3apsDKEHHBIX HEHTpoHOB. Ilo

MO/€CJIb aTOMa

opOHTe BOKPYT sI/Ipa ABUKYTCS OTPULIATENBHO 3apsKEHHBIE IIEKTPO-
HBI.

Cuna B3aUMOJCHCTBU S JABYX HEMNOABUIKHBIX TOYCYHBIX 3apsa10B, pac-
IOJIOKCHHBIX B BAKYYMC, IPAMO IMPONOpHHUOHAIbHA TPOU3BEACHUIO

3aKkoH
KystoHa KOJIMYECTBA UX 3apsJI0B U 00PaTHO MPOIOPIHOHATIbHA KBAIPaTy pac-
: 4] |4
CTOSIHUSL MOXY HUMH, TO €CTh: [/ =k———.
r
Hanpsxen- PaBHa OTHOIIEHUIO CHJIBI, C KOTOPOM II0JIE NEHCTBYET HA TOYCYHBIN
HOCTb JJIEK- 3aps, K 9TOMY 3apsny,
TPUUYECKOTO - F
10JIS TO €CTh: E =—.
49

CHIIbHBIA JICKTPUYCCKUM 3apsiji, BOSHUKAIOIIUNA MEXy oONakamw,
Monnus 3apsKEHHBIMH IPOTHUBOIONIOKHBIMY 3HAKAMHU, UM MEX1y 00NaKaMu

Y TIOBEPXHOCTBIO 3EMIIH.

3ByKOBOE SIBJICHHE B BO3AyXe (armMocdepe), BOHUKAIOIEE BCIE-
I'pom CTBHE OBICTPOrO M CHUJIBHOTO PACIIMPEHHUS HAIPEBLIMXCS B MOMEHT

yJlapa MOJIHUH CJIOEB BO3/lyXa.

Ynap monHuu

[Tporecc MTHOBEHHOTO TIEpeXo/ia B 3€MJIIO 3apsJiOB B 0OJaKax BO
BpEeMs MOJIHUH, BOSHUKAIOUIEH MEK/Y 3apsiKEHHBIM 00JaKOM H 3eM-
JIeH.
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IVIABA 11

JEKTPUUECKUM TOK

B rnase | Mbl 03HAKOMUJIUCH C TEM, YTO MPU TPEHUHU JBYX Tel APYT O Apyra
UX MOXKHO 3apsIANTh. 3apsi]l, KOTOPbI MOMYyYaloT Tela, Mbl pACCMATPUBAJIUA KaK HE
IBHKymuiica. Ha nmpakTuke He ABHXKYIIMMUCS JIEKTPUUYECKUMU 3apsiIaMU OJIb-
3YI0TCS MalIo.

§

9

MNOHATHUE Ob JIEKTPUYECKOM TOKE

YHopﬂ)],O'leHHOE ABHKCHHUE 3APAKCHHBIX YaCTHII

0)

Puc. 28

32

Puc. 29

PaccmoTpum camblii IpOCTOW Cilyyall MpUBEAE-
HUS B JIBMO)KEHHUE 3apsyKEHHBIX YACTHUI [IPH HOIyYe-
HUM 3JIeKTpUYecKoro Toka. Jljus 3Toro 3apsaum c
TIOMOIIIbI0 POOHUTOBOM TMAJIOYKU HATEPTHIM IIepC-
ThIO IIAPHK 371eKTpomeTpa. [Ipu aTom cTpenka siek-
TPOMETpa MOBOPAUYMBACTCS HA OMPEAEICHHBIM yroi
(puc. 28 a). Ecnu onuH KOHEIl TIPOBOJHUKA, BTOPOH
KOHEI[ KOTOPOTr0 COEIMHEH C 3eMJIeH, IPUCTABUTD K
IIAPUKY JIEKTPOMETPA, TO CTPENIKA IJIEKTPOMETpPA
Cpa3dy yKaxeT Ha Hojb. [IpuynHa 3TOrO B TOM, YTO
IpYU NPUKOCHOBEHUH KOHIIOM IPOBOJHHUKA K LIApH-
Ky 3JEKTpOMETpa CoJep)Kalllhecs B HEM 3apsiKeH-
HbI€ YaCTHULIbl HAYMHAIOT YMOPSJAOUYEHHO JABUIAThCS
110 TPOBOJAHMKY U MEPEXOJAT B 3eMITIO (puc. 28 6).

‘ YnopsiioueHHOe IBUKEHHE 3apsi>KeHHbIX YaCTHIL,
T.€. IOTOK, HA3bIBACTCH J1eKMPUYECKUM MOKOM.

CJI0BO «TOK» MPOU3OIILIO OT CJIOBA «IIOTOK.

YrtoObl yOSTUTHCS B TOM, YTO B MPEABLIYIIEM OIBITE B
MPOBOJIHUKE 00pa30BaJICA IJIEKTPUYECKUN TOK, YCTAHOBHM
nocepeuHe 3a3eMJICHHOTO OJJHMM KOHIIOM NPOBOJHHMKA HE-
OHOBYIO JIaMIIO4uKy. [IpuKOCHYBIIUCH BTOPHIM KOHIIOM TIPO-
BOJTHUKA K 3apsDKEHHOMY HIAPHKY SJICKTPOMETPA, YBHJIUM,
YTO OJHOBPEMEHHO C MAJCHUEM CTPEIIKH JI0 HYJIEBOW OTMET-
KM DJICKTPOMETpPa TYT e 3arOPUTCS M MOTacHET HEOHOBas
namnouka (puc. 29).
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CrnenoBarenbHO, 3apsSKEHHbBIE YACTHUIIbI B TIPOBOJHUKE JCUCTBUTEIBHO YIIOPS-
JIOYEHHO JIBMJKYTCSI B OJTHOM HANpaBJICHUH, M B IPOBOTHUKE 00pa3yeTCs AIEKTPH-
YECKUI TOK.

PoJib 31eKTpHYeCcKoro nojsi B 00pa3oBaHUHM 3JIEKTPHYECKOr0 TOKA

JIBI>KeHHME 3apsKEHHBIX YAaCTHI[ CBA3aHO C HAJIMYUEM B IPOBOIHUKE 3JIEK-
TPUUECKOTO MoJsi. B ombiTe, M300pakeHHOM Ha PUCYHKE 29, MIApUK AJIEKTPO-
MeTpa 3apsiKeH OTpULaTeNbHO. Jl0 NMPUKOCHOBEHHMS KOHIA MPOBOAHMKA K IIa-
pPUKY 3a3eMJICHHBIH KOHEI MPOBOAHUKA OyAeT HEUTpasibHbIM, T.e. KOJIMYECTBO
OTPUILATENIBbHBIX U MOJOXKHUTEIbHBIX 3apsiioB OJUMHaKoOBO. [Ipu mpukocHOBEeHUU
KOHLIA ITPOBOJHMKA K IIAPUKY 3a3€MJICHHBIH KOHELl IPOBOJHMKA MIHOBEHHO 3a-
psbKaeTcs MOJNIOKUTENbHO. B pesynbrare Mexay HIapukoM U 3emiiel oOpasyercs
anieKkTpuueckoe nosne. Ilox Bo3aelcTBIEM 3TOrO MO ANIEKTPOHBI, HAXOASAIIMECS B
IIApUKE, HAYMHAIOT HAIIPABJIEHHO MEPEMENAThCs 110 IPOBOAHUKY, T.€. TIOSBIISETCS
JNMEKTPUYECKUN TOK.

Jlist 00pa3oBaHMs 31eKTPUYECKOr0 TOKA B MPOBOJHUKE A0JKHO CY-
HIeCTBOBATH JJIEKTPUYECKOe ToJie.

Kak M0XHO moziep>kMBaTh 3JIEKTPUUYECKHUM TOK B TPOBOAHUKE B TEUCHUE JJIU-
TEJILHOTO BpEMEHU?

s oTBETa Ha 3TOT BOIPOC MPOBEIEM
cnenyromuii onslT. [logcoenunuM Kk mapu-
KaM 3JIeKTPO(QOPHON MAITHMHBI ¢ TIOMOIIBIO
METAJJIMYECKOr0 TMPOBOJHUKA HEOHOBYIO
aamMnouky (puc. 30).

[Tpn BpameHun aucka 371eKTPopOpHON
MallMHbl OJMH M3 UIAPUKOB 3apsKaeTCs
MIOJIOKUTENIBHO, BTOPOW — OTPULATEIBHO.
Mexnay mapamu, 3apsSiKEHHbBIMU MPOTUBOIOJIOKHBIMU 3apsjiaMH, a TaKXKE B CO-
EAVHSAIOMINX MPOBOJIHUKAX MOSBIAETCS dJIEKTprueckoe noie. [lox Bausarem 3T1o-
'O MOJIs 3apsKEHHBIE YaCTHUIBI HAITPABJICHHO JABMXKYTCS IO MPOBOJHUKY, 00pasys
B HEM TOK, M3-3a KOTOPOrO 3aropaeTcsi HeOHOBas jamriouka. [Ipu HenmpepriBHOM
BpAILlICHUH JUCKOB MAIMHBI IIAPUKUA OYyAyT 3apsuKaThCs HEMPEPBIBHO, 3JICK-
TPUUECKOE ToJie OYJET MOAIEPKUBATHCSA, U JIaMIIOUKa OyIeT TOPETh.

Puc. 30

Bo3zaeiicTBue 3J1eKTPUYECKOro TOKA

HemnocpencTBeHHO HaOIIONATH AIEKTPHUECKUIN TOK, WITH YTIOPSIOYEHHOE JTBH-
JKEHUE 3apsKEHHBIX YaCTHLI, MPOXO/AIIEe Yepe3 MPOBOJAHUK, HEBO3MOXKHO. OHa-
KO MOYKHO OILYTHTb BO3JICUCTBUS SJIEKTPUUECKOTO TOKA.
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ITH BO3/1eliCTBHSA CJIeYIOIHe:

1. TIpu mpoxokI€HUH MEKTPUUECKOTO TOKa Yepe3 MPOBOJHUK OH HarpeBaet-
csl (OJHAKO CBEPXITPOBOAHMK HE HArPEeBAETCH).

2. IIpr mpOXOXKJICHUN JEKTPUUECKOr0 TOKA Yepe3 MEKTPOIUT ero XuMuye-
CKHUI COCTaB M3MEHSeTCS.

3. IIpu mpoXoXkAE€HUH 3IEKTPHUECKOTO TOKA Yepe3 MPOBOJHUK BOKPYT IMPO-
BOJIHMKA TOSIBJISIETCS MATHUTHOE T10JI€.

Bo3zeiicTBust 371€KTPUYECKOT0 TOKAa MBI TIONIPOOHO M3YUYUM B CIENYIOMINX TEMaX.

§ 10

1. Uro Ha3bIBaeTCs 3JEKTPUUECKUM TOKOM?

2. B yeM nmpuyMHa ynopsI0YEHHOTO JBUKEHUS 3apsKEHHBIX YacTHULl B IIPO-
BOJHHKE?

3. Ilouemy B ombITE, IPUBEJCHHOM Ha pUCyHKE 29, HEOHOBAs JaMmIla B OHO
MI'HOBEHHUE 3aropaeTcs U racHeT?

4. Kak MOXXHO MOJy4YUTh TOK C MOMOIIBIO 371eKTpodopHOii MamuHbI? O0b-
SCHUTE NIPUUUHY IOSABIECHUS TOKA.

5. Kakue Bo3aeHCTBUS 3IEKTPUUECKOr0 TOKa MOYKHO HaOM0AaTh?

NCTOYHUKH TOKA

[TousiTHe 00 NCTOYHUKAX TOKA
Jlns Toro 4yToOBI JAMIOYKA, MOACOSTUHEHHAS K TPOBOIHUKY, FOpea JITUTEIb-
HOE BpeMsi, HEOOXOIUM UCMOYHUK MOKA, 00Pa3yIOIIUi SJIEKTPUIECKHUIA TOK B TIPO-

BOJHUKC.

}B

ucmounuke moxka Cujibl, H¢ UMCKOIIIHUE IJICKTPOCTATUYECCKYIO IIPH-

poay, pasaeJasiioT MOJOKHUTEC/IbHBIE U OTPUHATE/IbHBIC 3apAdbl. Pa3z-

ACJICHHBIC YACTHIbI MPOTUBOMOJJIOKHBIX 3HAKOB HAKaAIlJIMBAKTCHA B
MOJHCAX MCTOYHHUKA TOKA M 06p33yIOT IJNEKTPUICCKOE I10JIC.

B npouecce oTaeneHuss 4acTULl MOJIOKUTEIBHBIX U OTPULATENBHBIX 3apsi/ioB
B UCTOYHHMKAX TOKAa XMMHYECKasi SHEPrHsl U SHEPTrUU JAPYrHX BUAOB Ipeodpasy-
IOTCSl B 3JIEKTPUYECKYIO SHEPruio. DJIEKTpoOpHas MalllnHa, U300pakeHHasl Ha

pUCYHKE

29, Takxke SABJISIETCA UCTOYHUKOM TOKa. B Heill MexaHuueckas sHEprus

MpeBpallaeTes B deKTpudeckyto. [Ipu BpaeHnn A1UCKoB 3JeKTPOPOPHON MallIu-
HbI YaCTHUIbl C MOJOKUTEIbHBIMUA U OTPULATEIbHBIMU 3apsaiaMU Pa3JeIstoTCs U
coOMparoTCs Ha MOJ0CaxX, TO €CTh B IAPUKAX COOMPAIOTCS 3aps]ibl MPOTUBOIIO-
JIOKHBIX 3HAKOB.

Ecnu

BHYTPU HNPOBOAHHKA IJICKTPHUYCCKOC I10JIC HC MCHACTCA, TO 4YCPE3 II0-

MEPEUHOC CCUCHHUC IMMPOBOJHNKA 3a OAMHAKOBOC BpPEMs IMPOXOAUT OJAUHAKOBOC KO-
JMYECTBO 3apsAa0B, U 4YEPE3 MPOBOAHUK ITPOXOIUT IMOCTOSIHHBIN TOK.
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> ITocTosIHHBIN PABHOMEPHBIN MOTOK 3apSIKEHHbIX YaCTHI] HA3bIBACTCH
nocmoanHbIM mokom. Hcmounukom nocmoanno20 moka Ha3bIBaeTCs
HCTOYHHMK, HMEIOIIHI MOJI0KUTEJbHbIC H OTPHLIATEIbHbIE MOJII0CA U

CO3IAI0IINH MOCTOAHHELIN TOK.

HcTtounuku QJICKTPUYECKOIr0 TOKa pPa3JIMYHBI. Iloka MBI O3HAKOMHUMCS C

YCTPOUCTBOM U pabOTON UCTOUHUKOB IMOCTOSTHHOTO TOKA.

I'anbBaHnYeckue 3JIeMEeHThI

B Takux HpI/I60an, KaK JJICKTPOHHBIC YacCbl, TCJICBU30p U IIYJIBT aBTOMAIH-
HbI, B KaQ4Y€CTBC NCTOYHHNKA TOKAa MCIIOJB3YIOT I'aJIbBAHUYCCKUE JJICMCHTHLI. B Hux

XUMHUYICCKas SHCPTHUsA MPEBPAlIaCTCA B SJICKTPUICCKYIO.

B rajnbBaHn4YecKoM 3JIeMEeHTe XHMHYecKas JHEPIrud npeBpamaeTcsa B

3JIeKTPHYECKYI0 IHEPTHIO0.

[IpocTenmmii raJIbBaHUYECKHUI DJIEMEHT — 3TO YCTPOM-
CTBO, COCTOsIIEe U3 ITUHKOBBIX (Zn) U MenHbix (Cu) mmac-
THH, TIOTPYKEHHBIX B BOJAHBIM PAacCTBOP CYIb()UIHONW KHC-
J0Thl (puc. 31). B pe3ynprate peakuuu B3auMOICHUCTBHS
LMHKa M CEPHOW KHUCIIOTHI LIMHKOBAs IJIACTHHA IJIABUTCH,
3apsKaeTcsl OTPULATEIbHO M OTAACT PAcTBOPY IOJIOKH-
TEJFHO 3apsKEHHBIE MOHBI, KOTOPbIe COOMPAIOTCs Ha Me-
HOM TIacTUHE. Mexy 3apsKEeHHBIMH IJacTMHAMU 00pa-
3yeTcs AneKTpuueckoe mnoje. Eciii MenHyl M LIMHKOBYIO
IUJIACTHHBI, TO €CTh IOJII0Ca TaJIbBAHMYECKOTO 3JIEMEHTa,
COEIMHUTH MOCPEICTBOM MPOBOIHUKA C JIAMIIOUYKOH, TO ye-

H,SO,

Puc. 31

pe3 MPOBOAHUK Oy/eT NPOXOAUTH TOK, M JAMIIOUKA 3arOPUTCS. DTOT MpoCcTeHIIunii
raJIbBaHUYECKUI 3JIeMEHT OBl M300peTeH HTAJIBbSIHCKUM YYEHBIM AJIecCaHIpo
BosbTa, 103TOMY €ro TakKe Ha3bIBalOT ealb8aAHUUECKUM 2aeMeHmom Borvma.

AJIECCAHJPO BOJIBTA (1745-1827)

Benukwuii utanbsHCKWi QU3WK W XUMHK, OJHMH W3 OCHOBOIIO-
JOKHUKOB y4YeHHUsl 00 2/eKTpuuecTBe. 3a M300pEeTeHUe IeK-
Tpockomna B 1791 roxy Obln npuHAT B 00mectBo JIoHIO0HCKOTO
KOPOJIEBCTBA. 32 OTKPbITHE I'aJIbBAHMUYECKOrO 3neMeHTa (Oara-
pen) B 1800 rony HanoneoHom emy mpucBoeHo 3Banue rpada.

Ha npakTrke B OCHOBHOM HCHOJB3YIOTCSl «CyXHE» TaJbBaHUUECKHUE 3JIEMEHTBHI.
Ha pucynke 32 moka3aHo ycTpOMCTBO MPOCTEUHIErO CYyXOro rajibBAHMUECKOrO 3ie-
MeHTa. OCHOBHAsi 4acTh TajbBaHMYECKOIO JIEMEHTA COCTOUT M3 LUHKOBOro (Zn)
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- =C cocyna u yroibHoro (C) cTepxHs, OMYIIEHHOI'O B HETO.

- 4/_ CrepskeHb NMOMEIIECH B MEIIOYEK, HATIOJTHEHHBIN CMEChIO U3

_ i /_Z n okcuga mapranna (MnQO,) ¢ yriem. B mporiecce xumunde-
" MnQO, CKOW peaklMy Ha YTOJbHOM CTEP>KHE CKAIlJIUBAIOTCS IO-

— + — JIOKUTENbHBIE 3apAJibl, @ HA IIMHKOBOM COCYJIe — OTpHlia-
+ TEJbHBIE 3aPSI/Ibl.

B Hacrosimiee Bpems TPOHM3BOMSTCS pa3HOOOpa3HBbIE
rajJibBaHUYecKue deMeHThl (puc. 33). Jlns yBenuueHus
Puc. 32 MOIIITHOCTHU TaJIbBAHUYECKHUX DJJIEMEHTOB HX IOCJIEIOBA-
TEJIBHO COENUHSAIOT MEXIy co0oi. CoeqrMHEHHBIE TaKHM
00pa3oM IIEeMEHTHI Ha3bIBAIOTCS OaTapeeil rajibBaHUYECKIX
aneMeHTOB. B Takux mnpubopax, Kak MNEPEHOCHOE pPaJuo,
TEJIEBU30P W XOJIOJWIIBHUK, HCIIOIB3YIOTCS OaTapen rajibBa-
HUYECKUX DJIEMEHTOB.

AKKYMYJISITOPBI

CH0BO «aKKyMYJISITOP» B IIEPEBOAE C JATMHCKOTO O3HA-
YyaeT «HakariauBaThy. [Ipu paboTe Bcex BUOB rajbBaHUYE-
CKHUX 3JIEMEHTOB 3JIEKTPOJbl Y HUX Pa3pyllaloTcs, a pacTBop ocinadesaet. [o uc-
TEUYEHUH OMPEICTICHHOIO0 BPEMEHHU B HUX OCJIa0eBaeT CHJIa XUMUYECKUX PEaKIIHid,
U OHU CTAHOBSITCS HENPUTOAHBIMU K HCIOJIb30BaHUIO. B akkyMmynsTopax, Kak u
B raJibBaHMYECKUX AJIEMEHTaX, XUMUYECKas 3HEPrusi MpeBpallaeTcs B AIEKTPHU-
yeckyto. OHaKO MpH OCIA0ICHUH CHUJIBI XUMUYECKUX PEAKINi aKKyMYJISITOPOB
UX MOYKHO CHOBA MCIOJIb30BaTh, 3apPSAUB C MOMOIIBIO CHIEUATIBHBIX MPUOOPOB OT
JPYTUX MCTOYHUKOB TOKA — AJIEKTPUUYECKOM ceTu. [lns 3apsaaku akkymynsropa
4yepe3 Hero MpoBOJAT TOK. JIJ1sl 3TOro ero moyIoKUTENbHBIN MOMI0C COSTUHSIOT C
MOJIOKUTENBHBIM MOJIFOCOM IPYTOro UCTOUHMKA TOKA, @ OTPUIATEIbHBIN MOJII0C —
C OTPHIATENBHBIM MOJIFOCOM TOTO K€ UCTOYHHKA.

Puc. 33

> B akkymylisiTope XMMHYeCKasi JHEPrHUsl MPEBPAIIAETCs B YJIeKTpUYe-
ckylo. M3pacxonoBaHHasi 3JIeKTPHYECKast JHEPTHSI BOCCTAHABJIHBAETCS
. IyTeM IpPOIYCKAHHsI Yepe3 HEro TOKA M3 JPYroro HCTOYHMKA.
PN

B TexHMKE IIMPOKO NMPUMEHSIOTCS Ba BUJA AKKY-
MYJISITOPOB: KUCTOMHbLU U wenourol. KucnoTHelil co-
CTOUT M3 JIBYX CBHHIIOBBIX IUIACTHH, MOMEIIEHHBIX B
pacTBOp cepHOM KUCIOThL. OfHA U3 MJIACTUH COCTOUT
U3 YHUCTOrO CBHMHIA, COOMPAIOIIET0 OTpULIATEIbHBIE
3apslbl, TOrJa Kak IOBEPXHOCTh BTOPOW CBUHIIOBOM
IUTACTUHBI TOKPHITA OKCUAOM IIMHKA, COOMpAIOIIEro
[IOJIOXKUTEJILHBIE 3aps/Ib. Puc. 34

36
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B mienouHbIx akKyMynsiTOpax OfHA U3 MJIACTUH COCTOMT M3 HUKEIHMPOBAHHOM
CTasu, COOMpAIOIEH MOJOKUTENbHBIE 3apsiabl, BTOpas — U3 OKCHJaA jKele3a, Co-
Oupatoriero orpunarenbHbie 3apsapl. Ha pucynke 34 npuBeneH BHEIIHUN BUJT aK-
KYMYJISITOpa, IPOU3BOAUMBIN B HALLIEH CTPaHE.

AKKYMYIIATOPBI IUPOKO MPUMEHSIOTCS B OBITY U
TexHuKe. Hanmpumep, akkyMyJsTOp HCHONb3yeTcs Kak
WCTOYHHMK TOKAa JUIsS 3allyCKa aBTOMOOHMIIBHBIX JIBUTa-
TeJNeH, ISl IEPEHOCHBIX PaJuo, TEJIEBU30POB, COTOBBIX
TeNeOHOB U KOMITBIOTEPOB, B TIOJBOAHBIX JIOAKAX, UC-
KYCCTBEHHBIX CITyTHHKaX 3€MIIH. Puc. 35

B mkonpHBIX KaOuHETaxX (pU3WKM IS TPOBEACHUS
OIBITOB M JIA0OPATOPHBIX PabOT MCIOIB3YIOT pa3inuy-
HBIE BU]Ibl ICTOYHUKOB TTOCTOSIHHOTO TOKa. OOBIYHO Ta-
KHE€ UCTOYHHUKHU MOCTOSTHHOTO TOKA MOJIyYalOT MUTAHUE
C TIOMOIIBIO CTICIHMATBHBIX MPHOOPOB, MOIKIFOUSHHBIX
K QJIEKTpHUECKOi cetu (puc. 33).

B nanpHeimeM MCTOYHUK TIOCTOSHHOTO TOKa B
ANEKTPUUECKUX LEMAX MbI OylieM H300pakaTh Tak, Kak
MOKa3aHO Ha pUCyHKe 36.

DeKkTpuYecKas mnenb Puc. 36

CroBO «IIeTiby O3HAYaeT COCAMHEHHWE HECKONBKHX YacTed. DJIeKTpuyecKas
IeIb TaKXKe COCTOUT U3 HECKOJIBKUX YacTel.

CoenuHuM MeXIy cOOOW MCTOUYHUK TOKA, SJICKTPHUECKYIO JIAMIIOYKY M KITIOY
C TIOMOUIBIO MPOBOAHUKA (TPOBONOKH) (puc. 37 a). Kirou Hy»KeH A TOro, YTOObI
BKJIIOUaTh M BBIKJIIOYATH JIAMIIOUKY. DJEKTPHUECKasl JIAMITOYKa SIBJISIETCS TTOTpe-
OuTeneM dIeKTPUYECKON SHEPrHH, TaK ke, KaK M paJnONpPHEMHUKH, MarHUTO(}O-
HBI, TEJIEBU30PbI, KOMITBIOTEPHI, XOJIOAMIBHUKH, YTIOTH, SIEKTPOKUIATHIEHIKA 1
ApyTHe TPHOOPBL.

> HcTounnk TOKa, MIPOBOJAHUK, 3.]'leKTpOl'l0Tpeﬁl/lTeJII> N KJK0Y COCTaB-

JSIIOT NPOCTEHIIYI0 9/1eKmMPUiecKyio yens.
A

UToOb! 2JEKTPUYECKUN TOK MPOXOIUJI IO 1IETH, OHA JIOJKHA ObITh 3aMKHY-
toil. B nenu, nzo0paxeHHoi Ha pucyHke 38 a, MOKa3aHO MOJOKEHUE KIIoUa B
BBIKJIFOUEHHOM COCTOSIHUH, TO €CTh IIPUBE/ICHA 3aMKHYTasl 1EMb.

OOBIUHO 2JIEKTpUYECKas 1eMb u300pakaeTcs B BuIe ueprexa. Ueprexw,
Ha KOTOPBIX M300paKEHBbI CIIOCOOBI COCTUHEHUS DJIEMEHTOB B AJIEKTPHYECKOM
LEMNH, Ha3bIBAIOTCS 21eKkmpuueckumu cxemamu. Ha pucynke 37 6 npuBeneHa
ANEKTPHUYECKAsi CXeMa OTKPBITON IIEMH, a Ha PUCYHKE 38 6 — 3aMKHYTOH TIeTTH.
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Puc. 37 Puc. 38

Ha pucynke 39 noka3aHbl YCIOBHBIE 3HAKH 3JIEMEHTOB JIEKTPUUECKON LEMH
B DJIEKTPUYECKUX CXEMaX.

-+
1. —||— HCTOYHHUK TOKa 5. / KJIXOY B OTKPBITOM
COCTOSIHUHM LICIIH
-+
2. _||_||_ UCTOYHUK TOKA C 6. — (®—— OMCKTpHYCCKas
Oarapeeii JaMITouKa
3. | COEIMHEHHE TIPO- 7. ﬁ JNEKTPUUECKUI
BOJIHHUKOB 3BOHOK

3aXXUM OJId COCAH-

S -+
4'_|_ MECTO gepecequm IPOBO- g g @h—— HEHHA HEKTPHYC-
JTHUKOB 0€3 COSTUHEHU S CKHX PHGOPOB

Puc. 39

1. OOBsicHUTE HaKalJIMBAaHUE 3aPSKEHHBIX YACTHUI[ B IOJIOCAX HMCTOYHHUKA
TOKa.

2. OOBsACHUTE YCTPOWCTBO U MPUHLUI PabOTHI rajabBaHHUE-

CKOro ay1eMeHTa Bonbra.

3. Pacckaxure 00 ycTpoiicTBe M NPHUHIUIE PabOTHI CyXOro
rajIbBAHNYECKOT0 IEMEHTA.

4. B ueM OCHOBHOE OTJIMYHE aKKyMYJISATOpa OT rajbBaHHUe-

CKOro 51eMeHTa?

5. I3 Kakoro snemMeHTa COCTOMT camasi IpocTas dJIEKTpude-

CKas LENb?

HavepTuTe 1751 OTKPBITOrO W 3aKPBITOTO COCTOSHUS KJII0Ya
3JIEKTPUUECKYIO CXEMY KapMaHHOTO ()OHapuKa, IpUBEAEHHO-
ro Ha pucynke 40. Puc. 40
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11
3 IJEKTPUYECKOE HANIPA’KEHUE U ETO UBMEPEHUE

IlonsiTHe 0 HANpPsIZKEHUN

OJEeKTPOHBI B IPOBOJIHUKE, ITOJCOEINHEHHOM K 3JIEKTPUYECKON LIEMH, IIepeMe-
IAFOTCSI OT OTPULATEIBHOIO MOJIFOCA UICTOYHHMKA TOKA B CTOPOHY IOJI0KHUTEIBHO-
ro. [Ipu 3TOM MCTOYHMK TOKA BBITIOTHSET PabOTY.

> dusnyeckasi BeJIUYMHA, YHCJICHHO paBHas padore, BbINOJIHAEMON
NnpH NpoxoxkaeHun 1 Ky/IoHa 3apsiga 4yepe3 HEKOTOPYIO YaCTh LiEIH,
HA3BIBACTCH 2J1eKMPUYECKUM HANPANCEHUeM MeXK1Y KOHLIAMH 3TOro0
oTpe3ka Henu u od6o3Hayaercs: Oyksoit U.

[To ompenenenuto GopMya SNEKTPUUIESCKOTO HAMPSIKEHHS BBIPAKaeTCs Clie-
TYIOHIMM 00pa3oM:

Y= (1)

rae A — paboTa, BHIIIOJIHEHHAS B TOM YacTH LETH, I7Ie PO 3apss .

B xauecTBe enMHMIBI HANPSKEHUS NPUHAT BOJbT (B) B yecTh MTANIBSIHCKOTO
yueHoro Ageccanapo Boubra, co3iaBiiero nepBblii TajbBaHUUECKUN DJIEMEHT.
1 BOJBT — 3TO Takoe HaNpsKEHUE, IPU KOTOPOM ITPH MPOXOKACHNUHU 3apsaaa B 1 Ky-

JIOH 4Yepe3 OJIHY YacTh LENHU BBIOIHAETCA padoTa B 1 1k0yJib, TO €CTh | B = i%
JI

CrnenoBarenbHO, €M B YaCTH LIETIH HAIIpsbKeHUe paBHO 2 B, To mpu npoxoxae-
HUM yepe3 9Ty yacTh 1 Kit 3apsiza B 9T0# vacTu 1ienu BeinonHseTcs padota 2 JIx.

Ha npakTtuke HCHONB3YIOTCA TaKKe TaKUE €IUHHIIBI HAMNpSKEHUS, Kak
munnueonrvm (MB) u kunosonrom (xB):

1 MB=0,00l B =10°B; 1xB=1000B=10°B.
HanpsikeHue BO3HMKAET HE TOJIBKO HA KOHLIAX TPOBOJIHUKA HA ONPEIEICHHOM

OTpEe3Ke IMEKTPUUYECKON LIeTH, HO U Ha TOJIF0caX MCTOYHUKA TOKa. B mcTouHmKax
TOKA U Ha JIMHUAX TIepe/laui dJIEKTPUUECKOE HAIPsHKEHUE pa3IuvHo (mabi. 1).

Tabnuya 1
Ne HcTouHnKy TOKA U JINHUM Nepeaay Hanpsi:xenue
1. [Cyxoii ranbBaHUYECKUN DIEMEHT 1,5B
2. |KucnoTHBIH 1 MIeN0YHBIH aKKYMYJISATOPhl aBTOMOOMIIEH 12B
3. |beiTOBas dmeKkTpUYEcKas CeTh 220 B
4. |bonbluas TUHUS dJIEKTpoIiepenay 5-500 kB
39
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I/I3MepeHHe HanpsizkCHU s

> HanpsixkeHue Ha moJirocax MCTOYHMKA TOKA WM HA KaKOM-HUOYAb
y4yacTKe Lend Hu3MepsieTcsl ¢ MOMOIIbI0 Npudopa, Ha3bIBAEMOIo
6071bIMMEMPOM.

Puc. 41

YT10OBI OTIMYUTH BOJBTMETP OT JPYTUX H3MEPUTEIBHBIX
npubOpoOB, Ha IIKaJie BOJbTMETpa cTaBuTcs OykBa «Vy». Ha cxe-

Max JEKTPUYECKOM 1eTTH BOJBTMETP 0003HAUAETCS @

Ha ceronnsimiHuii AeHb B Hallel CTpaHE HAJIAKEHO IMPOU3-
BOJICTBO JIJaOOpATOPHBIX Y4YeOHBIX MPHUCHIOCOONEHUH sl yueo-
HBIX yupexxaenuil. Ha pucynke 41 moka3aH BHEIIHMI B yueo-
HOT'O BOJILTMETPA, MPOU3BEICHHOTO B HAIIEH CTPaHe.

Ha 3akumax (kieMmax) BOJBTMETpA CTaBATCSA 3HAKU «T» U
«». [1nst u3MepeHus HarpsKEeHHs Ha TOJI0CcaX UCTOYHHMKA TOKa
KJIeMMa «t» BOJBTMETPa HEMOCPEICTBEHHO CO-
eIUHSIETCS C TOJIOKUTEIIBHBIM TOJIOCOM «+» HC-
TOYHUKA TOKa, @ KJIEMMa «—» BOJBTMETpa — C OT-
pULIATENIBHBIM TIOJIIOCOM «—» UCTOYHHMKA ToKa. J[is
U3MEpEHUs HANpPSDKeHWs, HampuMep, Ha KOHIAX
JAMIIOYKH, Y OTPEOUTENS 3JIEKTPUIECTBA KIEMMY
(1) BOJIBTMETpPA COEAMHAIOT ¢ KieMMoi (/') nmam-
[IOYKH, KJIEMMY (2) BOJIBTMETpa — ¢ KieMMoH (2')
JamMnouku (puc. 42). Takoe coequHEHNE BOJBTMET-

Puc. 42

pac HOTpe6I/ITeJ'IeM Ha3bIBACTCA RApaiilejibHbIM.

BoabsT™MeTp npucoeauHsieTcsi K MOTpe0MTENI0 H3MepsieMOro Hampsi-
JKeHHsl B JJIeKTPUYECKON Lenu NapaJliesibHo.

9B
AT TR
3g.  © )
g**
0) 0)
Puc. 43

40

CoennHenne HCTOYHUKOB TOKA

Hanpsxenue, nogaBaemMoe OHUM TajbBaHUUECKUM JIEMEH-
TOM, 3a4acTyI0 OKa3bIBaeTCs HeJOCTaTOUHBIM. Hampumep, Heko-
TOpbIE IEPEHOCHBIE PAAMONIPUEMHUKN PA0OTAIOT OT UCTOYHUKA
toka 3 B. HanpsbkeHue kaXaoro rajibBaHMYECKOIO JIEMEHTA
paBuo 1,5 B. Jlnga nmonyuenust Hanpsbkenus 3 B s paguo
BCTABJIAIOT JIBA TaJbBAaHMUYECKHX dieMeHTa 1o 1,5 B (puc. 43 a).
Jlns marautodona, padoraromero Ha HanpsokeHud 9 B, HeoO-
XOAMMO TOCIIEI0BATENBHO COEIMHUTD IIECTh TaJIbBAaHHUECKUX
anemenTa 1mo 1,5 B (puc. 43 6). B akkymynsTOpax HECKOJIbKO
raTbBAHUYECKUX DIIEMEHTOB COSTUHSIOTCS TOCIEI0BATEIBHO.
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Ilpumep pewrenusa 3a0au

[lokazanue BOJBTMETpPA, MApaJlJICNIbHO MOJKJIIOUEHHOIO K JaMIIOUKE B 3JIEK-
Tpuieckoil nienu, cocrasiusietr 1,5 B. Kakas pabota BbINONHIETCS TPU MTPOXOXKIE-
HUM yepe3 Jamnouky 3apszaa 10 Ki?

lano: Dopmyna: Pewenue:
U=15B U:é; A=q U. A=qU=10"1,5 Ix=15 dx.
q=10 K. q

» [A]: K.]-I . ﬂ_}K = I[)K_
Haiimu: Kn Omeem: A=15 ]JIk.
A=7?

1. Uro Ha3bpIBaeTCs HaMpsiKeHUEM?

2. Kak BoIpaxkaeTcst popMyJia SEeKTPHUECKOr0 HAIPsKEHUS?

3. B kako# enuHULIEe UBMEPIETCS AIIEKTPUUECKOE HallpsiKeHue?

4. KakuMm npubopoMm wusmepsiercs HanpskeHue? Kak oH moakirouaeTcs K
nenu?

5. Kak coequHAI0TCS MCTOYHUKY TOKA JIJIS YBEJIMYEHUS HAMPSKEHUS?

YnpaxHenue 6

1. Yepes 1aMnodKy B 3JEKTPHUYECKON IIEMH B TEUSHHUE OIPEICICHHOTO BpeMe-
HU niporen 3apan 25 Ki u BeinoaHena padora 75 Jx. [lox kakum snekTpude-
CKUM HalpspKeHHEM ropelia JaMIovka?

2. MoOunbHblil TenedoH mmeer ucTouHUK Toka B 5 B. Kakas pabota co-
BEpLIAETCS MPU NPOXOKIEHUH uepe3 Hero 3apsga 10 Kiu 3a ompenenenHoe
Bpems?

3. IlepenocHoit MaruuTO(OH UMEET UCTOUHUK HanpspkeHus B 9 B. Kakoii 3a-
P JOJKeH MPOUTH yepe3 MarHuTodoH, 4ToObl ObLTa BBINOJHEHA paboTa
450 JIxx 3a onpeneneHHoOe BpeMsi?

4. BonbTMeTp, nmapaielibHO COSJUHEHHBIH C JaMIIOYKOH B 3JIEKTPUUYECKOU
ieny, nokassiBaeT 3 B. CKOIBKO 31€KTPOHOB JOIKHO IPOUTH uepe3 Crupab
JaMIIOYKH, 4TOOBl coBepiiuiack pabora 24 JIx 3a

orpeieneHHoe Bpemsi? 3apsi]i 0JJHOrO AJIEKTPOHA PaBEeH

-1,6- 107" Ku.

BonerMeTp coeauHUTE ¢ KJIEMMaMH TaJIbBAHUYECKOTO
3JIEMEHTa WIH aKKyMYJISITOpa M M3MEpbhTe HaIpsiKe-
HUE UCTOYHHKA TOKA.
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312 CNJIA TOKA U EE UBMEPEHUE

IMousTHE 0 CHJIE TOKA
Jns onucaHusi TOKa, MPOTEKAOIIETO MO ANEKTPUUYECKON 1IEMH, MPUHSITA CIe-
uanbHas (hu3nYecKas BeTUYMHA — CUJIA TOKA.

BeauunHa, YHCJIeHHO PaBHAs KOJIMYECTBY JJIEKTPHUYECKOro 3apsiia,
NPOXOJSIIEro0 4epe3 IONepevyHOe cevyeHHe NMPOBOJIHMKA B eIMHHUILY
BpPeMeHH, Ha3bIBAETCS CU10i moKka n 0003HadaeTcst OyKBoii 1.

Ecnu uepe3 monepeyHoe cedeHne MPOBOAHMKA 33 BpeMs ¢ TIPOLIEIN 3apsia ¢, TO
cuina Toka / onpezaensieTcs mno Gpopmyie:

-4
1=%. (1)

AHJIPE MAPU AMIIEP (1775-1836)

W3BecTHbIl Qu3uk 1 MaremaTuk. M. AMIep BBl B HayKy Ta-
KHE TIOHATHUS, KaK 3JEKTPUUECKUNA TOK, JJIEKTPOCTATUKA, 3JIEKTPO-
JMHAMUKa, SJIEKTPOABUKYIIAs CHIIA, FaJIbBAHOMET.

B Mex1yHapoaHOU CUCTEME €IVHUILl 32 €AUHUILY CHUJIBI TOKA IPUHAT amnep
(A) B gectp (paniysckoro guznka Anape Mapu Amnepa. OnpeneneHne eIuHu-

1 Kn
1a Cuibl Toka: 1A = 1z 3HAUUT, €CIIU Yepe3 MONepeyHoe CeUeHHe MPOBOIHUKA
c

3a 1 ¢ mpoxomnut 3apsn 1 Ki, To cuna Toka Oyzer paBHa 1 A.
Ha npakTuke MCnoib3yroTCsl TaKKe MPOU3BOIHBIE €IUHUIbI, TAKUE KAK MUJI-
muamriep (MA) 1 MUKpoamriep (MKA).

1 MA =0,001 A=10" A; 1 mxA = 0,000 001 A =10"°A.
Cuita TOKa — KOJIMYECTBEHHAs, TO €CTh CKaslgpHas BenuuyuHa. ClIoBO «cuiaa» B

TCPMHUHE «CHUJIa TOKa» HC MMECT HUKAKOTO OTHOIICHHA K TCPMUHY «CHUJId» B MCXa-
HUKE.

NU3mepeHue cHIbI TOKA

Cua Toka u3MepsieTcs CreualbHbIM TPUOOPOM — aMIIEPMETPOM. AMIIEpMETP
U3MEpSAET YKCIIO 3apsAJI0B, MPOLIEAIINX Yepe3 MONEPEYHOe CEYEHHE IPOBOAHUKA
B TEYECHHE EIAMHULBI BPEMEHH, NOITOMY €ro IMPUCOCAUHSIIOT K LENHU IOCIEN0-
BaTEJIBHO.
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> Cuuia ToKa B 2JIEKTPHYECKOM e U3MepPseTCsl IPH MOMOLIH
amnepmempa.

AMNepMeTpbI, HCMOJIb3yeMble B IIKOJBHBIX Ka-
OuHeTax (GU3UKH, M300pakeHbl Ha pUCYHKEe 44. B
HACTOsIILIEE BpeMsl MPU U3MEPEHUH IIEKTPHUUECKOTO
TOKa MCTONB3YIOT TaKXke 3JIEeKTPOHHbBIE aMIlepMeT-
pbl. Ha mikane amnepmeTpa ctaButcs OykBa «Ay». Ha

cXeMax JNIEKTPUUECKOH Ienu aMrepMmeTp 00o3Hava-
Puc. 44
CTCA KaK .

AMnepMeTp MNOAKJJIIYACTCA K 3.]'IeKTpl/I‘leCKOﬁ nenun l'lOTpeﬁl/ITe.Tlﬂ,
CHUJIy TOKA KOTOPOro CJeaAyeT U3MEPUTH IMOCJAECI0BATCIbHO.

[IpucoennHenue amnepmeTpa K LENU €ro Kiem-
Ma CO 3HAKOM «1» COCIUHSIETCS C MPOBOIHUKOM,
UAYIIUM OT TOJIOKUTEIBHOIO TMOJIF0Ca HCTOYHH-
Ka Toka. Kinemma ammepmeTpa cO 3HAKOM «—» CO-
€IMHSETCS] C OTPUIIATEILHBIM MOJIFOCOM UCTOYHHUKA
TOKa TIOCPENICTBOM MOTpeduTens (puc. 45).

AMIiepMeTp MOKa3bIBae€T OJJMHAKOBOE 3HAUYEHUE,
HE3aBUCUMO OT TOTO, PaHbIIE OH ObLI MPUCOETUHEH
WU TI0CIe, TaK Kak B JIIO0OOM YacTH TaKOHM LieNH
CUJia TOKa OJIMHAKOBA.

Ilpumep pewenusa 3aoau
Uepe3 naMnouky B 3jeKTpuueckoi nenu mpoxoauT Tok 0.4 A. Beruuciute,
CKOJIBKO 3apsiZIOB M DJIEKTPOHOB MPOXOAUT 332 5 MUHYT 4Yepe3 CIUPAJIb JIAMIIOUKHU.

ano: QDopmyna: Pewenue:
I1=04A q. ,—7 ;-
é I==; ¢q 1 l; — . _
£ = 5 MuE=300 c p q=0,4-300 Kn=120 Ka.
e=-16"10"Kn | g=|e-N; N=2.
i N=120KT g g
Haiimu: [q]=1A-1c=1Ku. ,6-10"Kn '
q=?N =? _
(V=2 By
Kn Kn
Omeem: q= 120 Ki; N=7,5-10%.
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1. Uro Ha3bIBaeTCs CUJION TOKA M Kakol (hopMyJIol OHA BhIpaykaeTcs?

2. Ecau paHbl cuila TOKa M BpeMsl MPOXOXKJIAEHHUS TOKA, TO KaK BBIYHMCIHUTH
MpOLIEIIEe 3a 3TO BpeMsi KOJIMYECTBO 3apsiaa’?

3. C noMo1ip10 Kakoro mpudopa u3mepsieTcs cuiia Toka?

4. Kak npucoequHsIeTCcsl aMIepMeTp K 3JIEKTPUUECKON Lenu?

H3mepenne cuiibl TOKa B LeNH ¢ MOMOILIBI0 aMIIepMeTpa

44

Puc. 46

1. Cobepute 37€KTPUYECKYIO II€Mb, MOKA3aHHYI0 Ha pucyHke 46. Kirou
OCTaBbTE€ OTKPBITBIM. [Ipumeuarue: BO3bMUTE JTAMIIOUKY, PACCUMTAHHYIO HA
12 B.

2. Ilepekmrouarenp AOMIET0 HANPSKEHHE MOTPEOUTENS MOCTaBbTE B IOJIO-
kenue 4 B.

3. BKJIIOUnTE KIII0Y U U3MEPBTE CHUITY TOKA, TPOXOASILET0 Yepes3 JIAMIIOUKY, ¢
MOMOIIBI0 MUJUTMAMIIEPMETPA.

4. IloBTOpUTE OMBIT, MIOCTABUB NEPEKIIOYATENb, NAOLINI HANPSKEHUE I10-
Tpebutenem, Ha nonoxkenus 6, 8 u 10 B. [lonyyeHnnsie pe3ynbTarhl 3aMuIINTe
B Ta0mmIy.

[MTonoxenune nepexntoyarens (B) 4 6 8 10

[Tokazanusa Musinamnepmerpa, (MA)

5. 3anuunTe CBOM BbIBO/IBI HA OCHOBAHMH PE3YJIbTAaTOB OIbITA.
6. IIpoananu3upyiTe pe3yabTaThl ONbITA U CAEIANTE BBIBOJ.
7. HauepTuTe B TE€Tpaau cXeMy 3JIEKTPUUECKON LETH.
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PEIIEHUE 3A 1AY

3angauva 1. V3 uctouHuka Ha KOHIIbI TPOBOJHUKA Jaiu HanpsikeHue 3 B. Ka-
Ky paOOTy BBIOJHUT MCTOYHHUK TOKA MPH MEPEMEIICHUH 3apsijia, €CIU B ATOM
POBOAHMKE MPoxoaui Tok cuiioi 120 MA B Teuenue 0,5 yacos?

Jlano:

U=3B
t=0,54=1800c
=120 MA =0,12 A.

Haumu:
A=7?

Dopmyna:

1=%; g=I1;
A=th=1t U.

[4]=[q U]=Kan-B=]x.

Pewenue:

A=0,12-1800-3 [Tk =
— 648 JTx.

Omeem: A = 648 JIk.

3amaua 2. Yepe3 npoBOIHMK, MPUCOCAUHEHHBIA K UCTOYHUKY TOKa, MPO-
XOIUT TOK cuioi 3,2 A. Onpenenute mMaccy 3J1€KTPOHOB, MPOILEAIINX Yepe3 Mo-
MIEPEUHOE CEYEHHE ITOTO MPOBOJHUKA B TeueHUE 30 MUHYT.

Jlano:

1=32 A

t=30 mua= 1800 c
e=1,6-10" Kn
mo=9,1-107" kr.

Haumu:
m="7

Ynpaxuenue 7

Dopmyna: Pewenue:
1=1; q=Ne. m=221899 g 1107 1kr =
t 1,6-10
It
N=T== 32,76 10~ kr=32,76 HKr.
1

m=N-my= 2 * My.

Ac ¢
m] =—KI =KT

Kn

Omeem: m =32,76 HKT.

1. Yemy paBHa cuila TOKa B LEMH, €CIIM YEPE3 JIAMIIOUKY B DIIEKTPUUYECKOU
nenu 3a 5 MunyTy npormen 3apsg 30 Ka?

2. Ecnu cuna Toka B 1enu pasHa 0,3 A, To Kakoe KOJUYECTBO 3apsjia Mpoii-
JIeT Yepe3 ToMepevHoe ceueHrne MPOBOAHNKA B TeueHue 0,5 MUHYTHI?

3. Yepes 1aMIiouKy, NOACOCAMHEHHYIO K AJIEKTPUUYECKON IIeTH, TPOXOAUT TOK,
paBubiii 0,1 A. Kakoe xonudecTBO 3apsifia MpoeT 3a 8 MUHYT 4yepe3 CIH-

pajib namIiouku? Beraucioure yucio SJICKTPOHOB, IMPOIICAINX YEPE3 JIaMII01-
Ky B TCUCHHC 5TOI'0 BpCMCHHU.
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§ 14

4. Yepes >neKTpUUECKy0 JJaMIouky npoxoaut Tok 0,8 A. Onpenenute mMaccy
3IIEKTPOHOB, IpoueaAnyx 3a 10 MUHYT Yepe3 rnonepeyHoe ceueHue ee Crupa-
.

5. Uepes notpebutesnp, MOACOSIUHEHHBIN K HCTOYHHKY, IPOXOAUT TOK, PaB-
Hblii 20 MA. Eciu ucTOuHUK TOKa BeINOAHMI padoTy 720 [ npu nepemere-
HHUM 3apsa B TEUEHHE 2 4acoB, TO KAKOBO HANPSDKEHHME HA KOHIE MOTpeOu-
Tens’?

6. Cna Toka, IPOTEKAIONIEro Yepes JaMIIOUKY B 3JIeKTPUUECKOH [enH, paBHa
0,3 A. 3a kaxkoe BpeMs JlaMouka noayudut 3apsaj 360 Kn?

7. AKKyMyJISTOp B TeUeHHE 25 MUHYT MOXET obecreunTs TokoM 4 A. Kakoe
KOJIMYECTBO IEKTPUUYECKOTO 3apsijia MOKET coOpaTh TaKOW aKKyMyJIsaTop?

8. Uepe3 naMIouky B 3JIEKTPUUECKONW LENH MPOXOIUT TOK, paBHbIN 0,4 A.
BeruucnuTe K01MyecTBO 3apsia U UUCIO 3JIEKTPOHOB, IPOLISIIINX Yepe3 ce-
YeHHe CIIUPAJIH JAMIOYKH B T€UEHHE 3 MUHYT.

9. Akkymynsatop HanpsikeHueM 12 B naeT renepaTopy aBTOMOOMIIS IS 3a-
IycKa JBUTrartes ToK, paBHbIil 50 A. Ecnu aBurarens aBTOMOOMIIS 3aBEETCS
yepes 2 ¢, TO KaKyto paboTy BBIIOJIHUI aKKyMYJIATOp?

10. Uepe3 naMmnouky B 3JI€KTPUUECKOH LETTH B TEUEHHE ONpeeTIeHHOro Bpe-
MeHHU npomen 3apsaq B 25 Kii, a MCTOYHMK TOKa BBIMOJHUI paboTy, paBHYIO
100 JIx. ITox kakuM 2JIEKTPUUYECKUM HAIPSAKEHUEM ropesia JJaMIouka?

Jabopamopnas paboma. CBOPKA SJJEKTPHYECKOM IIEIN.

N3MEPEHUE CUJIBI U HAITPSAKEHU S TOKA
HA PA3JIMYHBIX YYACTKAX HEIIA

Heap padoThl: n3yuyeHHe COOPKH AISKTPUYECKON e U U3MEPEHHNE CUJIBI U
HanpsHKEHUs TOKA HA Pa3UYHBIX ydyacTKax LIEMu.

Heo0xonumoe o00opyaoBaHHe: MCTOYHUK TOKA, aMIIEPMETpP, BOJBTMETP, JIBE
JAMIIOYKH, KJIOY U COEJUHUTENbHBIE TIPOBOJAHUKHU.

— i

) ®

46

Puc. 47
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Ilopsinok BbINOJTHEHUs1 PadoOTHI

1. Cobepure 1emnb, COCTOAILYIO U3 MCTOYHMKA TOKA, aMIIEPMETPa, BOJIBTME-
Tpa, JaMIoYeK U KJto4ua (puc. 47). [Ipx 5ToM BOTBTMETP MPUCOCTUHSICTCS K KOHITY
NEPBOU JIAMITOYKH.

2. IlocTaBbTe MepeKIoYaTesb, PeryJIupyonni HanpsKeHue A noTpeduTe-
JIeH NCTOYHMKA TOKaA, B mojoxkeHue 4 B.

3. Bxurouute kmrou. O6e maMrmodku 3aroparcs. 3aguKCUpyHTe MoKa3zaHUs
amrepMeTpa U BOJIbTMETpA. 3alUIINTE UX 3HAYCHUS B TaOIULLY.

IIpumeuanue: BOIBTMETP U3MEPSET HANIPSYKEHUE HA KOHLIAX MEPBOM JTAMIIOYKH.

CocTosinue
nepeKJIyaTes

1-91 1aMIIOY KA 2-41 JIJAMIIOY KA

U 1 U, b

2
3

4. Otkmrounte Kito4y. KinemMmbl BOJIBTMETpa COEIMHUTE C KOHLIAMU BTOPOM
JTAMIIOYKH.

5. Brurounte kirou. [Ipu 3TOM aMmouku 3aroparcs. 3apuKcupyiTe mokasa-
HUS BOJIBTMETPA U aMIepMeTpa. 3anuIIuTe UX 3HAYCHHS B TaOIHUILY.

IIpumevanue: BOIBTMETP U3MEPSET HANIPSXKEHHUE HA KOHILIAX BTOPOM JTAMIIOYKH.

6. Beikmouute kitod. [lepeBeaute nojaoxkeHUe nepexksrouaTes, Jaloero Ha-
NpsOKEHUE TMOTPEOUTENISIM UCTOYHMKA TOKa, B mojiokeHne 6 B. IloBropute ombIT

TaK, KaK [MPUBEJICHO BhIIIE B MyHKTax 3, 4, 5.
7. IIpoaHanu3upyuTe pe3ysbTaThl ONBITA U CACITAUTE BBIBOJ.

1. Y13 xakux nmpuOOpoB COCTOUT IMpOCTEeHIIas JIEKTpHUUecKas Lelb?
2. PacckaxuTe, KaKyro 3aJa4y BBIIOIHACT KaXKAbIH MpUOOp B LEMH.
3. [loueMy ammepMmeTp B LiENU NPUCOEIUHSETCA K MOTPEOUTENIO MOCIEA0Ba-

TEJIBHO?

315 IJEKTPUYECKOE COIIPOTUBJIEHUE

[ToHsiTHE 00 JIEKTPHYECKOM CONMPOTHBJICHUH

CobepeM 3MeKTpUUECKYIO LIeNb (puc. 48 a) N3 UCTOYHUKA TOKA, JTAMIIOYKH U
amIiepMeTpa, COCIMHUB TIOCIEI0BATEIBLHO Yepe3 KIIou. Eciu BKITIOUUTH KITHOY,
JIAMITOYKA 3aTOPUTCS SPKO, aMIEPMETP TIOKAXKET, YTO Uepe3 HETo MPOXOIUT TOK.
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PasomkHeM nemnb. B 3T0M nenu noacoeIMHUM MOCIIEA0BATENIBHO K JIAMIIOUKE
HPOBOJIOKY, M3TOTOBJICHHYIO M3 HUKeIUHA', TIPUBEICHHOTO B (hopMme criupaiu (puc.
48 6). llpn BKJIIOYEHUH KJIIOYA JIAMIIOYKA TOPUT TYCKJIO, U aMIIEpPMETpP MOKa3bIBa-
€T YMEHbILIEHHE MPOXOALIEro Yepe3 LeNb TOKA. 3HAYUT, HUKEIMHOBBIA ITPOBOA
YMEHBIIAET TOK B LEMH, TO ECTh CONPOTUBIIAETCS MPOXOAY TOKA IO LIEIH.

Puc. 48

> duznyeckasi BeJINYMHA, XapPAKTePU3YHOIIAas CBOMCTBO NMPOBOJHHKA

NPensATCTBOBATH NPOTEKAHUIO TOKA B LeNH, HA3bIBACTCS 21eKmpuye-

cKum conpomugnenuem U 0003HayaeTcs: OykBoii R.

3a OCHOBHYIO €IMHHUILYy 3JIEKTPUYECKOr0 COMPOTHUBIEHUs MPUHAT Om (L) B
yecTh HeMeukoro ¢usmka I'eopra Cumona Oma, KOTOpBIN BBEN MOHSATHE COIPO-
TUBJICHUS B HAYKY M OTKPBLI OCHOBHOM 3aKOH JIEKTPUYECKOi 1ienu. Mcnonb3yroT-
Csl TAK)Ke TaKMe €JUHULbI CONPOTUBIEHUS, KaK MIJIITUOM (MOM), kritooM (KOm),
meraom (MOwm). [Ipu aTom:
1 MOm = 0,001 Om = 103 Om; 1 kOM = 10000M = 10°Owm;
1 MOwm = 1000000 0Om = 10°Om

I'EOPT' CUMOH OM (1787-1854)

W3BecTHBIN HeMeukuid Gu3uk. Joka3zad TEOPETUUYECKYIO M
MPAKTUYECKYIO CBSI3b MEXK]Yy CHUJIONW TOKA, HANIPSIKEHUEM U CO-
npoTuBiIeHUueM. M3yuai 3aKoHbI B3aUMOACUCTBUS TPOBOHUKOB
C TOKOM M TMOCTOSIHHBIM MarHUTOM.

DNeKTpUYECcKoe COMPOTUBIICHUE MPOBOJHUKOB MOXKHO M3MEPUTh
¢ nomouibto npudopa ommerpa. Ha pucynke 49 nokaszan BHEMIHUI
BHJI OMMETpa, IPOM3BEJCHHOI0 B HAIlIEH CTpaHe.

Kak Bo3HUKaeT 3/IeKTpUUYECKOe CONPOTUBIIEHUE B POBOIHUKE?

Tok B MeTasiax coOCTOUT U3 YIOPSIOUEHHOTO JIBHKEHUS CBOOOI-
HBIX 3JIEKTPOHOB I10J] BO3AECUCTBHEM 3JIeKTpudeckoro nois. Bo Bpe-
MS ABMIKEHHUS JIEKTPOHBI CTAJKUBAIOTCA C MOHAMM, 00pa30BaBIIM-

Puc. 49
MU KPUCTAJL. DTO CTOIKHOBEHHE MOX0XKE Ha MPOLIECC CTOIKHOBEHUS

' Hukenun — CruiaB U3 HUKEIS, MEIHM M MapraHiia.
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MEXaHHYECKOr 0 JIBUKEHHU S TeJl, HOHbI YMEHbBIIAIOT CKOPOCTh CBOOOIHBIX 3JIEKTPO-
HOB. [loaTOMY IpM BO3AEHCTBUM 3JIEKTPUYECKOrO I0JIs HA METAJIJIMYECKUE IPO-
BOJIHUKH MOSIBIISIETCA 3JEKTPUUECKOE CONPOTHUBIIEHUE. V3 3TOr0 MOXKHO ClIenarb
CJICIYIOIINE BbIBOJIBIL:

— DIIEKTPUUYECKOE COMPOTUBIICHUE XaPAKTEPU3YETCSl OKA3aHUEM COIPOTHUBIIEC-
HUS HAIPaBJICHUIO YTIOPSIOUYCHHOTO BHKEHUS CBOOOIHBIX YaCTHUI] B TIPOBO-
JTHUKE;

— IPUYMHON BO3HUKHOBEHUS DIIEKTPUUYECKOTO COMPOTUBIIEHUS SABISETCS MO-
CTOSIHHOE€ CTOJIKHOBEHHUE 3aPSIKEHHbBIX YACTHI[ C YACTULIAMHU MPOBOJAHHUKA.

3aBHCHMOCTD JIEKTPHYECKOT0 COMPOTHBJIEHUS OT JJIMHbI IPOBOAHUKA

CobepeM 3IIEKTPUYECKYIO 1LIeMb, N300pakeH-
HY0 Ha pucyHke 50. 3nech kiaemMMmbl 1 u 2, 2 u 3,
3u4, 4uS coenuHeHbl OMHAKOBOM HUXPOMO-
BOI MTPOBOJIOKOM JJTMHOMU 15 cM.

IlonoXXUTENbHBIM TMOJIOC MCTOYHHUKA TOKA
MOACOEIMHUM Yepe3 amIepMeTp K kiemme 1, a
OTPULIATENIbHBIN MOJIOC — Yepe3 K4 K KIeM-
Me 2. Bxirounm 1ienb ¢ momornieio Kiroda. J[o-
MyCTUM, YTO aMIIEPMETP MOKa3bIBAET TOK 2 MA.
Ecnu nopcoenuHuM OoTpULIaTETbHBINA TMOIKOC HC-
TOYHHKA TOKa K KJIeMMe 3, aMIepMeTp MOKAKET
Tok 1 MA, a ecinu k kiaemme 5 — 0,5 MA. DT0 00BACHSAETCS T€M, YTO MPHU TOACO-
€IMHEHUHU LEeNH K KieMMe 3 JUIMHa HUXPOMOBOM MPOBOJOKH yBEIMYMIIACH B JIBA
pasa, a mpu MoJICOEIMHEHUH K KJIeMMe 5—6 — B UeThIpe pasa.

W3 ombiTa MOXKHO cAenaTh TaKkoOW BBIBOJA: BO CKOJIBKO Pa3 BO3pACTaeT AJIH-
Ha MPOBOJHMKA, BO CTOJILKO pa3 yMEHBIIAETCs CUja TOKa B II€MU, TO €CTh
ANEKTPUYECKOE COTPOTUBJICHHUE MTPOBOJHUKA BO CTOJIBKO K€ pa3 yBEIMUUBACTCH.

Puc. 50

> JJleKTpUYecKoe CONPOTHBJIEHHE NPOBOIHHKA MNPSIMO MPONOPLHO-
HAJILHO €ro JUIMHe, TO eCTh:

R~1 (1)

3aBHCHUMOCTH JIEKTPUUYECKOr0 CONPOTHBJIEHUS OT MONEPEYHOr0 CeyeHHust
NPOBOTHUKA

Tenepr HeMHOro M3MEHHMM BbIIIENpPUBEACHHBIH onbIT. ColOepeM Lenb, Kak
n300paxeHo Ha pucyHke Sl. Ilpu sTom knemmsl 1; 3; 5 mpucoenMHEHbI MEIHOM
IPOBOJIOKON (IIPOBOJHMKOM) K TOJIOXKHUTEIBHOMY MOJIIOCY UCTOYHHKA TOKA 4epes3
amnepmetp. Coenunum kiaeMMmsbl 1 u 2,3 u 4, 5 u 6 mexay coboil Tpemsi OAMHAKO-
BbIMH HUXPOMOBBIMH IIPOBOJIOKaMHU JIUHOU 60 cM.
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Ecnu oTKI104MTE POBOJHUK, UAYIIUN OT OT-
PHLIATEJIBHOTO MOJTKCA UCTOYHHMKA TOKA, K KJIEM-
Me 2 ¥ BKJIIOUUTD KJIIOY, aMIIEPMETP MOKAKET TOK
0,5 A. Eciii 3TOT IpOBOAHUK, COEAMHEHHBIN C OT-
pHILIATEbHBIM TOJIOCOM HCTOYHMKA, COEAMHUTH
C KJIeMMol 4 win 6, yepe3 Lenb Takke Npoiaer
Tok 0,5 A.

Teneps coenHUM KJIeMMBI 2 U 4, TEM CaMbIM
MBI CZIeJIaeéM HUXPOMOBYIO IIPOBOJIOKY JIBOMHOM U
MJIOIIAAM TONEPEYHOTO CEYEHHUs YBEIMUUM TOXKeE

Puc. 51 B 2 pa3a. Eciiu mpoBoJIOKY, IPUKPENJIEHHYIO K OT-
PHLIATEIBHOMY TIOJIFOCY UCTOYHHUKA, MOJKIIOUUTH K KJIEMME 4 U BKIIIOYUTH KITIOY,
aMIepMeTp MOKAKET, YTO MO MU MPOXOAUT TOK 1 A.

Ecnu noBTOpUTH OMBIT, COEIMHUB MEXKY OO0 KiieMMBbl 4 U 6, TO aMnepMeTp
nokaxet 1,5 A Toka. Ha 3TOT pa3 Mbl yBEIMYUIIN TUIOLIA/(b IONEPEYHOTO CEUECHUS
HUXPOMOBOM IMPOBOJIOKH B 3 pasa.

W3 omblTa MOXHO clelaTh TAaKOM BBIBOA: BO CKOJIBKO pa3 yBEJIWYHBAETCA
IUIOIIA/b MONEPEYHOI0 CEYEHUs ITPOBOJHHUKA, BO CTOJBKO Pa3 YMEHBIIAECTCSA €ro
AIIEKTPUUYECKOE COMPOTHBIICHHE.

> BJICKTPI/I‘IECKOC COIIPOTHUBJICHUE IMPOBOAHUKA OﬁpaTHO Imporopuuo-
HAJBHO IIJIOINAAH €0 IMOIEPEIHOro CCUCHUA:

R~ rE )
YaeJibHOE CONPOTUBJICHHE
[ToakarouuM K 3JEKTPUUECKON LENH 00YEPETHO TPU OTPE3KA MTPOBOJIOKH O/IH-
HAKOBOW JIJIMHBI U IUIOIIAN MOMIEPEYHOr0 CEUYEHU s, HO U3TOTOBJICHHBIE U3 PA3JINY-
HBbIX MaTepHaJioB, HAIPUMED, U3 HUKEJIMHA, HUXpoma u xpomens. [lpu stom kax-
JbI pa3 MokazaHus amrepMerpa OyayT pa3lIWyHbIMU. JTOT OMNBIT MOKA3bIBAET,

YTO 3JIEKTPUYECKOE COMPOTUBIICHUE Pa3HBIX BEIIECTB OyAET pa3nuvHbIM (puc. 52).

Puc. 52
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> BJICKTpI/I‘leCKOC COIMPOTUBJICHUE IPOBOAHHKA 3aBHCHT TaKiXKe OT
IJNEKTPUIECCKOIr0o CBOMCTBA MaTepuaia, i3 KOTOPOro OH U3roToBJICH:

R

~p.

&)

0O0600muB Boipaxkenus (1), (2) u (3), nonyunm GopMyny CONpOTHUBICHUS:
R= L @)
p S’

rae p — gusnyeckas BeIMYMHA, XapaKTePH3YIOIas HIEKTPHUYECKOe CBOMCTBO Be-
IIECTBA U HA3bIBaeMasi yoebHbIM conpomusienuem. V13 popmyisl (4) ero MOXXHO

BBIPA3UTh CJIEYIONUM 00pa3oM:

p=R—.

)

VnenbHoe compoTuBieHne u3Mepsiercs B 1 OM - M. YaenbHoe CONpOTHUBIICHUE
BEILIECTB, U3 KOTOPBIX U3rOTABIMBAIOT IPOBOJAHUKH, PA3IUYHO (TalI. 2).

Tabnuya 2
Ne BemiecTBo p,10°Om-m | Ne BemecTBo P, 107°°Om - m
1 Mens 0,017 9 CBuHel| 0,205
2 AnroMuHUN 0,028 6 Xpom 0,14
3 Bonbehpam 0,055 7 Hukenun 0,4
4 XKeneszo 0,098 8 Xpomenb 1,1

Ilpumep pewrenusa 3a0au

Haiinure conpoTuBieHne HUXPOMOBOM MPOBOJOKH JUIMHOW 2 M U IUIOLIA/IbIO
niorepevHoro ceuenus 0,5 mm?,

ano: Dopmyna: Pewenue:
[=2 ™ / P 2
S=0.5 wy’=05-10 R=p3 R=LI-107 0207 Om=
p=1,1-10°Om"* m. _
[R]IOM'M~£2 =0m. 44 Om.
M
Haiimu:
R=9 Omeem: R=4,4 Om.
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§ 16

1. Yto Ha3bIBaeTCs HNIEKTPUUECKUM compoTuBieHreM. Kak oHo o0o3HayaeTcs?
2. Kak Ha orbITe MOXHO JI0Ka3aTh 3aBUCUMOCTb COIPOTHBIIEHUS OT JJIMHBI U
TUIOIIA/IA TIONIEPEYHOr0 CEYSHU s MPOBOAHUKA?

3. Kak BoIpaxkaeTcs GopMylia 3aBUCHMOCTH SJIEKTPHUYECKOTO COMPOTUBICHHS
OT JUIMHBI U TUIOLIA/IU TIONIEPEYHOT0 CEYEeHHUsI MPOBOAHUKA?

4. Vcnionb3yst BeIpaxeHue (4), BoiBeauTe Gopmyry 3aBUCUMOCTH SJIEKTpUYe-
CKOTO COMPOTHUBIICHHE OT AHMAMETPa MONEPEUHOr0 CEYSHU S TPOBOAHHKA.

Ynpaxunenue 8

1. Halinute conporuBieHne MeqHoON poBosioky anuHoi 100 M 1 momanso
TOMIEPEYHOTO CeUeHHs 2 MM,

2. ConpoTHBIECHUE POBOJIOKH JUIMHOW 3 M, IUIOLIA/BI0 MONEPEUHOro ceve-
aus 0,5 Mmm? paBHo 2,4 Owm. U3 Kakoro BeliecTBa U3roTOBJIEHA 9Ta MPOBOJIOKA?
3. MeroTca 1Ba NMpPOBOJHHUKA, M3TOTOBICHHBIE U3 OJUHAKOBOIO BEILECTBA.
JIvHa TIEpBOM MPOBOJIOKH 5 M, IUIOMALh mnomepedHoro cedenus 0,1 mm?,
JUTHHA BTOPOil mpoBonokd 0,5 M, IJIOMIaab MOMEPEYHOro CeueHHs 3 MM’
CpaBHUTE CONPOTUBIIEHUS TPOBOAHHUKOB.

4. Kakoill 1iMHbI 107KHA OBITh HUKEIMHOBAs MPOBOJIOKA, YTOObI M3TOTOBUTH
CIIUpajb C IUIOMAIbI0 TonepedHoro cederus 0,5 MM? U CONPOTHBICHUEM
20m?

5. ConpoTHBIIEHHE CIHpaH, U3TOTOBIEHHOH W3 HUXPOMOBOW HPOBOJIOKHU
JIauHOM 6 M, paBHo 13,2 Om. Haiiaute miomanb nornepeyHoro ceueHus: mpo-
BOJIOKH.

6. Kak M3MEHHTCS COMPOTUBIIEHHE METAJUIMYECKOH IPOBOJIOKH, €CIIH €ro
JUIMHY U IJIOIIA/Ib MONEPEYHOr0 CEYeHUs YBEINUUTD B 2 pa3a?

7*. KakuMm OyzneT oObeM HMXPOMOBOH IPOBOJIOKH, JJIMHA KOTOpo 20 M, a
compotusyieHue 16 Om?

PE3UCTOPBI. PEOCTATBI.
NNOTEHIHMOMETPBI

B SJICKTPOTCXHUKE HIHUPOKO HUCIHOJIB3YCTCA 3aBUCUMOCTDb CUJIBI TOKA OT COIIPO-
TUBJICHWA TPOBOJHUKA. B516paB IMPOBOJJHUKH C PA3ZJIMYHBIM COINPOTUBJIICHUEM,
TOK B ICTIM MOKHO pCryJIMpoBaTh. HJ'IH 9TOr0 B 3JICKTPOTCXHUKC UCITIOJIB3YIOT pC-

3UCTOPBL.

v

> Pe3zucmop — 371eKTprYecKuil Npudop ¢ onpeaejeHHbIM CONPOTHBJIC-

HHEM, MCNOJb3yeMblil /ISl PeryJiupoOBaHUs TOKA M HANpPsKeHUs B

yjexkTpuyeckoil nenu. C10Bo «pe3ucTOP» MPOUCXOAUT OT JATHHCKOIO
«resisto», 4YTO 03HAYAET «COMPOTHUBIATHCS.

52
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Ha pucynke 53 a uzo0paxkeH mpocTeuuii pe-
3uctop. OH COCTOMT U3 Kapkaca, MPOBOJIOKH U 00-
aunoBku. Kapkac ¥ o0OnMiloOBKa W3rOTOBIEHBI U3
HECTOpaeMoro W He MPOBOASLIETO TOK MaTepuaa,
Hanpumep ¢dapdopa, a MpoBOJIOKA — U3 MaTepuasa ¢
OOJIBIIIM Y/ICTBHBIM cOMpoTHBIIEHHEM. [IpoBosoka
JIBYMsI KOHIIAMH COEUHSETCS C COOTBETCTBYIOLIEH
YaCThIO LETIH.

Bo MHoOrux ciyuasix BMECTO MPOBOJIOKH B PE3H-
CTOpPE UCTIOJIb3YETCS CTEPKEHb U3 MaTepuaia, ooJa-
JaloNIero OONBIIMM CONMpOTUBIEHUEM (puc. 53 0).
O0a KoHIIa ATOTO CTEPXKHSI MPUKPETIIICHBI K MTPOBO-
Jsuied TPOBOJIOKE, KOTOpPasi COEJUHEHA C IIETbIO.

Pesucrop, nokazaHHblii Ha puc. 53 8, 0bIamaeT
MaJibIM CONpOTUBIEHUEM. B HeM mpoBosioka B op-
M€ CIHpalid NMOMEUIeHa B HECTOpaeMblil Kepamuye-
CKHMI UUIMH]IP, HE TPOBOISIINI TOK.

YcnoBHOe 0003HAUYEHUE PE3UCTOPOB HA CXEMax
AIIEKTPUYECKOH 1IETIH MTOKa3aHo Ha pucyHke 53 2. Ha
pucyHke 54 mpuBeneHbl 00pasibl Pe3UCTOPOB, MPHU-
MEHSIEMBIX B PaJIMOTEXHHUKE.

Bo MHOrmx cinydasx HEOOXOIMMO TOCTEIEHHO
YMEHbIIAaTh WM YBEIWYUBATH COMPOTHUBICHHE B
JNeKTpudeckord uenu. Hampumep, nis nocreneH-
HOT'O YMEHBIIEHHsI OCBELIEHHUsI B 3ajleé KMHOTeaTpa
PaBHOMEPHO YMEHBUIAKOT TOK B IIETIH.

JJ1sl HOCTETIEHHOT0 YBEJIIMYEHUSI CKOPOCTH DJIeK-

Kapkac bonouka

o
npoeojioka

a
) npoBOOAUUL
obosouka  caoil
¢papgop

6)  3auumHbLl C10U

IMdAjlb

npoeoJjioka

Puc. 54

TPOIOE3/]a PABHOMEPHO YBEIMYMBAIOT 3JIEKTPUUYECKUM TOK B ABHUraresne. Kcnonb-
30BaHME PE3UCTOPOB B ATUX LEIAX OKa3bIBACTCS HEAOCTATOUHO, TAK KaK PE3UCTOP
o0najsiaeT OMNpeaeseHHbIM COMPOTUBIEHUEM, KOTOpOE€ H3MEHUTh Henb3s. [lns
PaBHOMEPHOTO U3MEHEHM S CHJIBI TOKA ITyTEM U3MEHEHUS CONPOTUBIIEHUS UCIIOJb-

3yeTCsl peocTar.

PeocTar

“\ Peocmam — 3aeKTpHueCKHil IPUGOP, HCIOIb3YeMbIil /151 PeryJIupo-
BaHUsl, T.e. ©3MEHEHHs] CUJIbI TOKA W HANPSIKEHHS B JIEKTPHYECKOH

LEeIH.

CnoBo «peocmamy POUCXOJUT OT TPEUECKUX CIIOB, (OT AP.-TPed. PEOGC — «no-
MOK» U 6TOTOC — «CTOSIIUI), YTO 03HAYAET KHETIOABHIKHBIN TIOTOK.
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Puc. 55 Puc. 56

[Ipocreiimmii peocTaT MOXHO U3TOTOBUTH M3 HUKEIMHOBOM WJIM HUXPOMOBOM
npoBosiokH. [Ipukpenum oba KOHIIa HUKEIMHOBOW MPOBOJIOKU YEpe3 U30JIATOP K
HITaTUBaM U co0epeM AEKTPHUUECKYIO LeTb, KaK MOKa3aHo Ha pucyHke JJ. [lepe-
JBUTas MOJABUKHBIA KOHTAKT /[ B Ty WU APYTYI CTOPOHY, MOKHO yMEHBIIIATh
WM YBEJIMYMBATH JUIMHY BKJIIOYEHHOTO B 1Nk yuyacTka 4//. Ilpu aTtom Oyner me-
HATBCS CONPOTHBIIEHUE MTPOBOJHUKA, & CIEA0OBATEIBHO, U CUJIA MTPOXOASALIErO 10
HEMY TOKa.

Ha npakTuke MCONB3yHOT MOPTATHBHBIE PEOCTAThl, KOTOpble pabOTalOT Tak
e, KaKk U3JI0’KeHO Bblie. OfMH U3 IIKOJbHBIX PEOCTATOB, a TAKXKE YCIOBHOE 000-
3HAUEHHE PEOCTAaTOB HA CXEME DIIEKTPUYECKOM LIENN IMPEICTaBIECHbl Ha PUCYHKE
56. B TakoM peoctaTe HUKEIMHOBAsI MPOBOJOKA HAMOTAHA HA KEPAMHUYECKUH LU~
ausp. IIpoBosnoka MOKpeITa TOHKUM cioeM u3oisaiuu. KoHisl nmpoBosnoku (I u
1") mpucoeMHEHBI K 3akuMaM. MeTainueckuid crepskeHb (2 1 2') mpuKperieH K
saxumam. [TomsyH (3) Ha cTepKHE MPUBOAUT B KOHTAKT MTPOBOJIOYHYI0 OOMOTKY U
CTEPKEHbD.

Ha cxeme, npuBeeHHON Ha pUCyHKE 57, MOJI3YH 3 MOXET MepeMeniarbes 1o
METaJNINYECKOMY CTepkKHI0. KOHTaKTBI MOJ3yHa MJIOTHO MPHJIEraloT K BUTKAM
oOMoTkH. B pesynbrare TpeHHs MoN3yHa ¢ OOMOTKOM M3OJISIIIMOHHBINA CIOW MO
€ro KOHTAaKTOM CTHpaeTcs. B pesynbrare TOK,
UAYIUA K 3a%uMYy (1), yepe3 BUTKM U KOHTAKThI
MOJI3yHa MPOXOIUT K cTepxkHio. lIpoxons uepes
32KUM (2) Ha KOHLIE CTEp)KHS, TOK NPOAOJIKAET
CBOM MYTh IO LIETH.

[Tepemeniast Moy3yH MO CTEPKHIO peoOCTara,
MOKHO PaBHOMEPHO HM3MEHATb €ro COMpOTHBIIE-
HUE, a CJII0BATENIBHO, M CUITY TOKA B LIECIH.

IlorenunomeTp
PeoctaT MOXHO MCITOJB30BAaTh B KaUeCTBE IIO-
Puc. 57 TEHLUOMETPA, TO €CTh C €ro IOMOLIBI0 MOXXHO
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Puc. 58

peryinpoBaTh HaNpsKEHUE B JIEKTPUUECKON Henu. [ 3Toro peocrar cienyer
HOJKJIIOUUTH K SJIEKTPUUECKOM LIeTH, KaK MoKa3aHo Ha pUCyHKe I8 a.
Hcnonp3yemble Ha MpaKTUKE MOTEHIMOMETPbl BO MHOTMX ClIy4asiX ObIBatOT B
dopme Kpyra, Kak moka3aHo Ha pucyHke 58 6. 31ech 3aKuMbI 1, 2, 3 MOAKII0YaOT-
csi k uenu. [lpu noBopote peryssitopa noji3yH 4 coBepiiaeT KpyroBble JBUKEHUS,
Y HanpspKEHHE B LN paBHOMEPHO u3MeHseTcs. [loTeHnoMeTpsl IpuMEHSIOT B
paZMOTEXHUKE, B YACTHOCTH, JJI PETryJIMPOBAaHUS 3ByKa PaJi0 U TEJIEBU30POB.

1. Yro Takoe peoctat? B Kakux LeNX €ro UCHOIb3YIOT?

2. O0ObsacHUTE YCTPOICTBO peocTara U CHOCO0 MOIKIIIOUSHHUS €ro K LEMu.

3. ns yero cayxkut peoctar? OOBSICHUTE, KaK OH paboTaer.

4. Kak nozakirodaercss aMnepMeTp K peocrtary?

5. Tloyemy cuna TOKa B LEMU HM3MEHSETCS NPH NEPEMENICHUH MOJI3yHKa
peocrata?

6. Uem oTiiMyaeTcst IOTEHIMOMETp OT peocTtara? Kak moakio4aT peocTaT K
IIeNH JUIsl €r0 UCIOIb30BAaHUS B KaUeCTBE NOTEHI[MoMeTpa?

H3mepenne conpoTHBIeHNs Pe3UCTOPOB ¢ MOMOLIbI0 OMMETPA.
1. Cobepute MEKTPUIECKYIO TIETTh Ha OCHO-

Be pUCyHKa 59. E\N42 v
2. IlonkiitounTe OAHO U3 CONPOTUBIIEHUHN K

~
LIETIH.
3. W3MepbTe CONPOTHUBIEHUE MPOBOJHUKA
C TIOMOIIBI0 OMMETpa. 3aMUIINTe MOJTyYeH-
HOC 3HAYCHUEC COITPOTUBJICHUS. \/
4. Jlns onpeneneHus COMPOTHBICHUS JIPY-
IUX PE3UCTOPOB MMOBTOPHUTE OIBIT, KAK yKa-

3aHO BBIIIE.
5. O0BsACHUTE MPUHIKI PAOOTBI OMMETPA. Puc. 59
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§17

3AKOH OMA JJ151 YUYACTKA LENHU

3aBHMCHMOCTDH CHJIBI TOKA OT HANIPSZKEHUS
K ucTouHuKy TOKa, B KOTOPOM MOXHO H3-
MEHHUTb BBIXOJHOE HAIpPSKEHHE, MOACOCIMHUM
HUKENTUHOBYIO crupaib (puc. 60). Cuny ToKa,
MIPOXOIAILYI0 YEpe3 CIHUPajb, MOKHO U3MEPUTH
aMIepMETPOM, MOJKJIIOYEHHBIM IOCIEI0BATEb-
HO, a HalpsKEHUE — BOJIBMETPOM, MOIKIIIOYEH-
HbIM MapajjiensHo. HanpsikeHue Ha crnupaiu
orperyaupyem Ha 2 B u Bkiwouum kirod. [lpu
BKJIFOYEHUU KJII0Ya MMYCTh aMIIepMETp MOKa3bIBa-
et 0,5 A (puc. 60 a). Orknrounm kirod. Hanps-
KEHHE B CIIMpAJId YBEIMYHUM B JBa pas3a u OTpe-
ryaupyem ero Ha 4 B. Ilpu BkiroueHuu Kirouya
Puc. 60 Henu ammepMmerp mnokaxer 1 A, To ecTb cuia
TOKa TOXE YBEJIUUYUTCS B 2 pasa (puc. 60 0).
[Tpu nopave KOHIIOM criMpany HalpsbkeHus 6 B ammepMeTp Nmokas3bIBaeT, YyTo
cuJia TOKa, MPOXOASIIEro uepe3 cuupaib, paBHa 1,5 A. OnbIT MOXKHO MPOJOJIKHUTD.
Pe3ynbraThl OnbITa MOKa3bIBAIOT: BO CKOJIBKO pa3 yBEIMYUBACTCS Hampsike-
HHE, IPUIIOKEHHOE K IIPOBOAHMKY IPU MOCTOSHHOM COIPOTHBIIEHUH, BO CTOJIBKO
K€ pa3 yBEJIINUMBAETCSA B HEM CHUJIA TOKA.

> CuJjia Toka B MPOBOJAHUKE MPSIMO MPONOPLHHOHAIHLHA HANIPSIZKEHUIO
MeKAy KOHIIAMHU MPOBOIHNKA:

I~U. (1)

3aBHCHMOCTH TOKA OT 3JIEKTPHYECKOT0 CONMPOTHBJICHHUSI

B mpenpiaymiem ombiTe cupanb HE U3MEHSIACh, T.€. IEKTPUUECKOE COMpO-
TUBJICHHE MPOBOIHUKA OBLIIO MOCTOSHHBIM. HampsikeHue e Ha ero KOHIaX ObLIo
pa3nuyHbIM. Ternepb pacCMOTPUM CIy4aid, KOr/Jia Hampsi’KeHHe Ha KOHLIAX MPOBOJI-
HUKa OCTACTCsI MOCTOSTHHBIM, @ COMPOTHBIICHUE Pa3THYHOE.

CobepeM dMEeKTPUUECKYIO LeTlb, H300pakeHHYyI0 Ha pucyHke 6/ a. Lludpamu
1, 2, 3, 4 0603Ha4YEHBI CIIMpaTbHBIC TPOBOIHUKH, DIICKTPHUECKOE COMPOTUBIICHUE
Ka)/I0ro U3 KOTopsix paBHO 1 Om. B mepByto odepenb coeqMHUM LETb ¢ MPOBOJI-
HuKoM 1. IlycTh mpu BKJIIOUCHHHM TOKA BOJBTMETP TOKaKeT HampshkeHus 2 B, a
amrepMeTp — cuily Toka 2 A.

56 Inasa 1. Dnexmpuueckuii mok



Puc. 61

Bo BTOpy10 o4epenb MociieoBaTeIbHO COSUHUM LIENb C TPOBOJHUKAMH 1 1
2. B 3TOM ciydae uX COBMECTHOE CONpoTHBiIeHUE cocTaBUuT 2 Om. Ilpu Bkitoue-
HUM TOKA BOJIETMETP MOKAXKET, YTO HAMPSKEHUE HA KOHIAX MPOBOJHUKA OCTAJIOCh
IOCTOSIHHBIM, @ aMIIEPMETP MOKAXKET, YTO CHJIAa TOKa, MPOTEKAIOLIEro Mo LEnH,
YMEHBILIUIACh B JBa pasa (puc. 61 6).

Tenepp mocienoBaTenbHO COETMHUM MPoBOAHUKH 1, 2, 3, 4 1 oOpazyem mpo-
BOJIHUK C CONPOTUBIICHHEM, paBHBIM 4 OM. BKITIOUMB TOK, YBUAMM, YTO U B 3TOM
cllydae HallpsKeHHE Ha KOHLAX NMPOBOAHMUKA OCTAJIOCh IOCTOSHHBIM, a CUJIa TOKA
YMEHBIIMJIACH 110 CPAaBHEHUIO C MEPBBIM OMBITOM B YETHIPE pa3a.

OnbITHI MO3BOJISIOT C/AENATh CJIENYIONUI BBIBOJ: BO CKOJIBKO pa3 yBeIUYHBa-
€TCsl COPOTUBJIEHUE TIPOBOJHUKA MPU MOCTOSHHOM HAIPSKEHUH, BO CTOJIBKO 7K€
pa3 yMEHbIIAeTCs CHJla TOKa, HPOTEKAIOIIETo 110 HEMY.

> IIpu MOCTOSIHHOM HANpSi’KEHMH HA KOHLAX MPOBOJHHKA CHJIA TOKA
00paTHO MPONOPLUHOHAJIbHA CONPOTHBJIEHHUIO MIPOBOIHUKA:

L. 2)
R

3akon Oma

3aBUCHMOCTbh MEXK/y CHUJIOM TOKA, HAPSKEHHEM Ha y4YacTKe LENU U COMpo-
TUBJICHUEM 3TOI'0 MIPOBOJHHUKA HAa3bIBAETCS 3aKOHOM OMa B 4ECTh HEMELKOTO (pu-
3uka I'eopea Oma, OTKPBIBIIETO 3TOT 3aKO0H B 1827 roxy.

O6001mKB BBIBOABI JBYX MPEAbIAYLIMX OMBITOB, 3aBUCUMOCTb MEXIYy CHJION
TOKa /, HanpskeHneM U ¥ CONPOTHUBIIEHUEM R MOKHO BBIPAa3UTh B BUJIE:

=% ©
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Ora (opmyna BbIpakaeT 3akoH Oma 0nas yuacmka yenu. 3axoH Owma s
ydacTka 1ernu GopMynupyeTcs Tak:

> Cuia Toka B NMPOBOJHHKE NMPSAMO NPONOPHHOHAIBLHA HANPSKEHUIO
Ha ero KOHLAX W 00pPaTHO MPONMOPLHHOHAJbHA CONPOTHUBJIEHHIO MPO-
BOJHHKA.

Hcxons u3 gopmynsl 3akoHa OMa, HanpsKEHHE U COMPOTHUBIICHUE ONKCHIBA-
10TCsl opMyIaMu

U=IR; @)
U
R=—. ®)

N3 dopmynsl (5) BeITEKaeT OMpeaesieHue eAWHUIIB 3JIEKTPHUECKOrO COMpO-
TUBJICHUSL:
3a 1 Om (I Q) npuHATO CONMPOTUBIICHUE MPOBOAHUKA, IO KOTOPOMY IpU Ha-
NpsKEHUU Ha KOHIAaX, paBHOM | B, mpoxonut Tok cuioit 1 A:
1B

10M=—
1A

1. Ecnu B ienu yBenIMYUThH COMPOTUBIIEHUE, TO CHJIa TOKa yMeHbIIUTCS. Eciu
YBEJIMYUTH HANIPSIKEHHE, TO CUJIa TOKA TOXKE yBEIUUUTCS.

2. UeM MeHbIlIE CONMPOTHUBIIEHUE aMIIepMETpa, TEM MEHbIIE BO3JCHCTBUE HA
AIIEKTPUYECKYIO LETIb.

3. Uem Oombllie COMPOTUBICHHE BOJIBTMETPA, MOAKIIOYEHHOTO K IIEMH, TEM
MEHbILIE BO3/ICHCTBUE HA AIEKTPUUYECKYIO LICIIb.

Ilpumep pewenua 3a0au

HanpsixkeHue Ha KOHIAX HUKEIWHOBOM MPOBOJOKU AJWMHON 2 M, TUIOLIA/IbIO
nonepeuroro cedeHus 0,8 mm* papHo 2 B. Onpenenute CHily TOKa, IPOXOIAIILY O
4yepes3 Ty MEKTPUUECKYIO LeTb.

ano: Dopmyna: Pewenue:
I=2 M ! 2:0,8-10"

A 2() R . 10)-6 r2 R=p—; [=—"——A=2A.
$=0,8 MmM*=0,8-10"° m S 0.4-10°-2
U=2B [_U_ Uu US
p=0,4-10"°Om" M. TR pl

pS
B-m’ B
- [|=——=—=A.
Hatimu: Y Om-m-Mm  Om
1=? Omeem: [=2 A.
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1. Beipazute 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHBIICHUS MPOBOJAHUKA MPHU
MOCTOSTHHOM HAaIPSKEHUH.

2. OxapakrepusyiiTe 3akoH OMa Jisl yuacTKa ey U JJalUTe onpe/esieHue.

3. Kak no ¢opmyse 3akona Oma ornpenenseTcs HanpsyKeHUe Ha KOHLAX TPo-
BOJIHMKA, €CJIM U3BECTHBI COIPOTHUBIICHUE MPOBOJHUKA M CUJIA TOKa, IPOTe-
KaroIIero 1mo Hemy?

4. MoXeT 1 MPONTH CUIIbHBINA TOK Yepe3 MPOBOJHMK, €CIM HANPSKEHUE Ha
€ro KOHLIax MaJleHbKoe?

5. MOXHO JI1 U3MEPUTH aMIIEPMETPOM YHUCIIO DIEKTPOHOB, MPOXOIAIIUX BO
BpEeMs TOPEHHUS DIICKTPUUECKOM JIaMIThbi?

Ynpaxunenue 9

1. ConpoTHBiieHHE PE3UCTOPA, MOAKIIOYEHHOIO K JJIEKTPUYECKOW LenH,
100 Om. Kakoii TOK IPOXOAUT YEPE3 HETO, €CIU HAMPSKEHUE MEKIY KOHIA-
MU pesuctopa 10 B?

2. Kakoe HampsikeHHe JOJIKHO OBITh Ha KOHIE TPOBOJHHKA, YTOOBI TPOBECTH
yepe3 NpoBOAHUK ¢ conpoTuBieHreM 110 Om Tok cuiioit 2 A?

3. Ilpu nopaue HanpspkeHus 2 B morpeOuTenio 3IeKTPUUYECKON LENH TOK B
nenu ctan paseH 0,1 A. Kakoe HanpsikeHue HyHO AaTh NOTPEOUTENIO, YTO-
OBl y 3TOrO0 NMoTpeduTess cuia Toka gocruria 0,3 A?

4. Kaxoil cuiibl TOK MPORAET Yyepe3 HUXPOMOBBIN MPOBOAHUK JAJIMHON 12 M n
TIOMIA/IBIO MOTepedHoro ceyeHns 0,6 MM” TpH Tojiaye Ha ero KOHIbI Hampsi-
)kenus 4,4 B?

5. CKOJNBKO METPOB HUKEITMHOBOM IMPOBOJIOKM HEOOXOAMMO TSI TIOCTPOCHUS
4acTOTHI CONMPOTHBIIEHUs 16 OM ¢ IoIIa 1bt0 monepeyHoro ceuenus 0,25 Mmm??
6*. Yepe3 MpOBOAHUK, MOAKIIIOUEHHBIH K HCTOUHUKY TTOCTOSHHOTO HAIpsiKe-
HUS, IPOXOAMT TOK, paBHbIN 30 MA. Kakoii cuibl TOK MpoiaeT yepes npoBoa-
HHK, €CJIM YeTBEPTYIO 4acTh IPOBOHUKA OTpE3aTh?

1. Bo3bMuTe ABa rajgpBaHMYECKMX 3J€MEHTa ¢ HampskeHuem 1,5 B u nmam-
NOYKY, paccuuTaHHyto Ha 3 B. CHayana MoaK/IIOUUTE JIAMIIOYKY K OJHOMY
raJbBaHUYECKOMY DJIEMEHTY, 3aTéM — K IIOCIIe0BAaTEeIbHO COEJMHEHHBIM
JIBYM TajibBaHUYECKUM 3JeMeHTaM. OOBSICHUTE MPUUYUHY YCUIICHUS SIPKOCTH
JAMIIOYKH IIPU BTOPOM MOJKJIIOUEHUH.

2. Ilpu moAKIIOYeHUH KAaKOTO COMPOTHBICHHS K KOHLAM TMPOBOIHUKA, U30-
OpaskeHHOT0 Ha PHUCYHKE 6.2, aMmIiepMeTp OyneT mokaspiBath 1 A?

0,15 Om

1,5 Om
1,5V

15 Om

~|

Puc. 62

59
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§ 18

PEIIEHUE 3A 1AY

3anauva 1. [Ipu nogaue Hanpsixenus 4,5 B Ha KOHILIBI HUKEJIMHOBOTO MTPOBOJI-
HHKa C TUIOIIAABI0 mornepednoro ceyenus 0,2 Mm? gepes Hero mpoxoaut 300 MA
Toka. KakoBa jyinHa npoBogHMKA?

ano: Dopmyna:
S§=0,2 Mmm*= / U
=0,2-10° w’ R=pg n R=7;
U=45B US
1=300 MA=0,3 A l=p—1.
— . -6 .
p=0,4-10"° Om - m. 1] - Bm® _Bem .
Haiimu: T OmM-A E-A_ :
[=7? A

Pewernue:

. 4,5.0,2:107°

= —~ M=75M.
0,4-107-0,3

Omeem: [=7,5 m.

3agaua 2. Kakoll TOk npoiiieT yepe3 HUXpOMOBBIM POBOAHUK JIHMHOM 20 M,
C IUIONIA/IbI0 TOMEPEYHOrO CeUeHHs 2 MM?, MPH MOJaue Ha KOHIIBI MPOBOIHUKA

HanpsikeHus 44 mB?

ano:
[=20M™m
S=2Mm>=2-10"m>
U=44MB=44-10"°B
p=1,1-10°Om" m.

Haimu:
=7

Dopmyna:

/ U
R=p— =—
pS u R 7

P
[1]_ B-m B

T Om-M-M OMm

=— =A.

Pewenue:

_44-107-2:10° ,

1,1-107°.20
=4-10° A =4 MA.

Omeem: I = 4 MA.

3agavya 3. Crnupaip JaMIOYKH HaKaJMBaHUS U3 BOJb(pama paBHA § cM,
IUTOIIA b momepednoro ceuenus — 0,06 mm?. TTocmeioBaTeIbHO MOAKIIOUYCHHBIN K
namnouke amnepmerp nokassieaet 300 MA. Onpenenure HanpsKEeHUE Ha KOHLIAX

JJaMIIOYKH.

lano:
[=8cM=8-102Mm
S=0,06 MM?>=6"-10"% m?
=300 MA=0,3 A
p=0,055-10"% Om ‘M.

Haiimu:
U="?

60

Dopmyna:
U=1-R=I~p—J-
S

[U]= A2

=A-Om=B.
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Pewenue:

0,055-107°.8-107>
U=0,3= _
6-107° B

=22-10°B=22 MB.

Omeem: U=22 MB.



Yunpaxuenue 10

1. Ilpu nmomaye Kk KOHLIAM IpPOBOAHMKA HampsbkeHus 6 B 3a 5 ¢ uepes Hero
npomen 3apsan 20 K. Kakum 6b110 conpoTuBienne npoBogHuKa?

2. Kakoil Tok mpoiiieT uepe3 HUXPOMOBBIM MPOBOIHUK JIJTMHON 12 M U 110-
@0 TorepedHoro cedenust 0,6 MM? MpH Tojia4e Ha KOHIIBI MPOBOJHHUKA
Hanpsokenus 4,4 B?

3. K xoH1am npoBojHuka conporusienueMm 10 Om gaHo Hampsikenue 2,5 B.
Kakoe konm4ecTBO 3JEKTPOHOB MPOMIET Yepe3 MONepeyHoe CeUYEHHUE MPOBO-
nHuKa 3a 8 c?

4. VI3 HuXpoMa, IJIOIIAAb MOMePEeYHOro cedeHus koroporo 0,1 mm?, usro-
TOBJICH HAarpeBarTelb EKTpUYecKoi mianThl. [Ipu momaye Ha ero KOHIBI Ha-
npsbkenus 220 B yepes Hero npoxoaut 4 A toka. Kakol ninuHbI mpoBoioka
WCTIOJIb30BaHA JIJI HarpeBarens’?

5. Kakoe HampskeHHMe MM0JaHO Ha KOHIbl HUXPOMOBOI'O ITPOBOAHMKA JJIMHON
20 M, JIOLIAABIO TTONEPEYHOro ceuenus 0,8 MM, eciii 9epes HONepeyHoe ce-
YeHue MpoBoJiHMKa 3a 3 ¢ nmponuio 18 K 3apsia?

6. Kakoit Oyzer cuna Toka, MpOXondiias 4yepe3 aJIOMUHUEBYIO MPOBOJIOKY
o 100 M, rurornaapio monepednoro cedenus 0,5 MM?, eciM Ha KOHI[BI
MPOBOJIOKH 10OJ1aTh Hanpsixkenue 14 B?

7. B crenuanbHOM CTaHKE IPOBOJIOKY PACTSHYJIM U CHENAd €e B JiBa pas3a
JUIMHHEe W ToHblIe. Kak B pe3ynbrare M3MEHHIIOCh CONMPOTUBIIEHUE MPOBO-
noku?

319 Jlaoopamopnas paboma. U3YUYEHUE 3AKOHA OMA

Heab padoThi: U3MepeHNe HANPSKEHHS HAa KOHIIAX MPOBOJAHUKA U CUJIBI TOKa,
MPOXO/AIIETo M0 HEMY, a TakKe M3yueHHe 1o 3akoHy Oma ompenenieHns Conpo-
THUBJICHHS IPOBOJHUKA.

Heo0xoanmoe o6opyaoBaHue: ICTOYHUK TOKA, MUJIIMAMIIEPMETP, BOJIBTMETP,
pe3ucTop, K04 U COSAMHUTEIbHBIE TPOBO/IA.

Ilopsinok BbINOJHEHUS PA0OTHI

1. CobGepute 1iensb (puc. 63) Ha OCHOBAHUM DICKTPHUUECKON CXEMBbI, COCTOSIICH
U3 UCTOYHUKA TOKA, MOTPEOUTENST — pE3UCTOpa, MIJLTHAMIIEpPMETPa, BOJIBTMETPA
1 Kitrova. Kimou octaBbTe OTKPBITHIM.

2. Perynstop, naromuii HanpsokeHUE MOTpeOUTeNeM HCTOYHHUKA TOKA, CTABUT-
cs B nojoxenue 4 B.

3. Knrou Bxuitouaetcs. Cuily TOKa, IPOXOASILEr0 4epe3 pe3nucTop, U3MEpSIoT
MUJJIMAMIIEPMETPOM, HANpsiKEHUE Ha KOHIAX U3MEPSIOT C TIOMOIIBIO BOJBTMET-
pa. [lomydeHnble pe3ynbraThl GUKCUPYIOTCS B TaOMIHUIIE.
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Puc. 63

4. Kintou BIKTIO4AOT. ONBIT MOBTOPSIETCS, TIPU STOM yKa3aTellb PEryisiTopa,
JIAIOIIETO HAIPsHKEHUE MOTPEOUTENSIM UCTOYHUKA TOKA, CTaBAT B MOJIOKeHHE 6 B.
[TonydenHbie pe3ynbTaThl PUKCUPYIOTCS B TaOJuUIE. 3aTeM KJII0Y BBIKTIOUAIOT.

5. Ykazarenb peryisTopa, MAaloIiero Hamps KeHUEe MOTPeOUTENsIM UCTOYHUKA
TOKa, cTaBUTCA B nojioxkeHue §; 10 B, u onbiT noBTopsieTcs. [lonydennsie pe3yib-

TaThl PUKCUPYIOTCS B TAOIHUIIE.
6. Beraucnute s1eKTpuueckoe COnpoTHBICHHE MPOBOAHUKA COTTIACHO 3aKOHY

Owma ¥ 3anuimTe ero B Taduily:

Ne

U, B LA R, Om R, , OMm

AW —

7. HalinuTe cpeqHee 3Hau€HUE CONIPOTUBIIEHUS YEPE3 BbIPAKEHUE

Re, =

R +R,+R,+R,
0 )

8. Pe3ynbTar 3anumuTe B TAOIULY U CAETaiTe BHIBO/.

62

1. Ha snekrpuueckoit namne umeetcst Haamuck: «3,5 B; 0,26 A». Kakue ¢du-
3MUYECKUE BEJIMUYNHBI MOXKHO Y3HAThH U3 3TOT0?

2. Kakum 06pa3zom mocnieoBaTeabHO MOAKIIOYAITCS aKKYMYIISTOPHI?

3. Kak BoIpaxkaetcs hopmyina 3akona Oma?

4. MOXXHO JIM CKa3aTh: COMPOTUBIICHUE MTOTPEOUTEINS MPSMO TTPOIIOPIIMOHAIb-
HO HarnpsHKEHUIO Ha €r0 KOHIIaX, 00paTHO MPOMOPIIMOHATBHO CHIIEe TOKA, TIPO-

XOJISAIIETO Yepe3 Hero?
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20
3 IIpakTnueckoe 3ansitue. PET'YJIMPOBAHUE

CHJIbI TOKA C IOMOIIBIO PEOCTATA

Heab 3aHsTHA: U3yUYeHHE U3MEHEHUS CUJIbI TOKA B LIEMH C TIOMOLIBIO PEOCTaTa.
Heo0xonumble mpudopbl 1 000py10BaHNE: UCTOYHHUK TOKA, PEOCTAT, aMIep-
METp, PE3UCTOP € COMPOTUBICHUEM 6 OM, KJIHOU U COEAUHSIONIME POBOJA.

Puc. 64
IHopsizok BBINOJTHEHUS 3AHATHS

1. BHUMaTenbHO MOCMOTPUTE HA YCTPOMCTBO PeOcTaTa W ONPENEIIUTE TaKOe
COCTOSIHUE TOJI3YHKA, MPU KOTOPOM peocTaT OyJeT MUMEeTh HauboIblIee CONPOTUB-
JICHHUE.

2. CobepuTe 2MEKTPUYECKYIO 1IeMb, M300pakeHHYI0 Ha pucyHke 64. Kirou
OCTaBbTE OTKPBITHIM.

3. IlonkrounTEe UCTOUHUK TOKA K CETH.

4. Vkazarenb peryiastopa, JAIoIiero HampsskeHUe MOTPeOUTenssM UCTOYHHMKA
TOKA, IIOCTaBLTE B IoyIoKeHue § B.

5. BkitouuB kJ1t04, 3aUMIIMTE MOKa3aHus amnepMerpa. [lonyyenHoe 3HaueHue
CHJIBI TOKA 3aIUINUTE B TAOIHILY.

6. Kitou BeikitounTte. [lepemeniennemM mosi3yHKa HEMHOIO YMEHBIIAETCS CO-
IPOTUBJIEHUE PEOCTaTa.

7. Knrou Bkirounte. 3anuiuure nokasaHus amnepmetpa. [lonydeHHoe 3Have-
HUE CHJIBI TOKA 3AMUIIUTE B TAOIUILY.

8. IlepemMeriasi MoJI3yHOK PeocTara, YMEHBIIUTE CONPOTUBJICHUE M 3(PHKCU-
PYWTE pE3yJIbTaTHI.

[Tonoxenue nmosi3yHkKa peocrara | 2 3 4

Cuna toka (A)

9. 3anumuTe cBOU BbIBOABI HA OCHOBC PEC3YyJIbTATOB IMTPOBCACHHOI'O OIIbITA.

63
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1 CaenaiiTe BBIBOJIbI HA OCHOBE PE3yJIbTaTOB MPOBEJCHHOIO OIBITA.

2. Haueptute cxemy NOJKIIIOUEHHS PEOCTaTa K AIEKTPUUECKON LIETIH.

3. Uro BbI MOHKUMAETE MO PEryIMpPOBaHUEM CHUJIbI TOKA?

4. HauepTuTe B TETpaju CXeMy 3JIEKTPUUYECKOH 1IETIH MTPOBEJCHHOTO OMBITA.

21 4
3 HOCJIEAOBATEJIBHOE COEAUHEHUE INOTPEBUTEJIEN

B nanpHeieM mpoBOJHUKH JICKTPUYECKOM 1Ienn Oy/ieM Ha3bIBaTh MOTPEOU-
tensiMu. OOBIYHO MPUXOAMTCS TOIKIFOUYATh K DJICKTPHUECKON IENU HE OJTHOTO, a
HECKOJIBKUX moTpeduTeneit. [Ipu 3ToM nmoTpedutenu Mex 1y coO0H COSTUHSIOTCS
MOCJIEI0BATENILHO WJIH MapalieNIbHO. PaccMOTPUM 3JIEKTPUYECKYTO 1IeTb ¢ TIOCIie-
JOBATCJIIbHBIM COCIUHCHHUECM.

CuJja Toka B 1leNH NMPHU MOCJe10BaTeTLHOM COeIMHEeHN U

CoenvHUB  MOCNIEAOBATEIBHO  JBE
JaMIOYKH, co0epeM Iemnb, M300pakeH-
HYI0 Ha pucyHke 65. IIpu BkIIrOUeHHUN
KJIl04a Yepe3 Lenb MPOXOAUT TOK, U
JamMmoyku 3aroparotcs. [lpu sTom Bce
TpYU aMIepMeTpa, MOJAKIIOUEHHbIE K
e, MOKA3bIBAIOT OAMHAKOBOE 3HaYe-
HUe. 3HAYUT, CUJia TOoKa [, MpoXoasIas
yepe3 1enb, oomas. Cunsl Toka [ u b,
MPOXOJAIINE Yepe3 MEPBYID U BTOPYIO
JaMIIOUKY, OyyT OJMHAKOBBIMU:

L=L=I. (1)

Eciu x mnenu mMOAKIIIOUEHBI MOCIIEIOBATENBHO COCTUHEHHBIC 7 JIAMIIOYEK, TO
CHJIBI TOKA, MPOXOSIIUE Yepe3 HUX, ToxKe OyAyT paBHbI MEKY COOOI:

I] =Iz=l3=... =In. (2)

IIpn nocJienoBaTeIbHOM COeIMHEHMH NMOTpedUTe el CHla TOKA, NMPO-
TEKAIOILIero o HUM, Oy1eT OAMHAKOBOI.

Hanpsizkenne B uenu npu nocJieioBaTe;IbHOM COeTUHEHUH
[Tpu BKJIIOUEHHUH KITFOYA 3JEKTPUYECKON 1IeMH HA PUCYHKE 66 BOJBTMETP
I noka3zbiBaeT 4 B, BonbTMeTphl 2 U 3 mokaseiBatoT 2 B. Jlammouku ropst
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Tyckiao. [lomHoe HampsbkeHue B 1enu Oy-
JeT paBHO CyMME€ HampsDKeHUH o0enx
JaMIIOYeK, COCIMHEHHBIX MOCIIEeI0BATENb-
HO, TO €CTb:

U=U1+ Uz. (3)

Ecnu n nammouek OymyT COeIMHEHBI TO-
CIICIOBATEIbHO, TO TIOJNHOE HANpsKECHHE B
uenu OyJeT:

U=U,+U,+Us+...+ U, . @)

> IIpn mocJienoBaTeIbHOM COeIMHEHUM MOTpeOuTe el o0lIee HANpsi-
JKeHMe B Lenu OyleT paBHO CyMMe HANpsi:KeHHil BcexX moTpeduTeIei,
BKJIIOYEHHBIX B II€Mb.

CornacHo 3akoHy OMa, B 3JIEKTPUYECKO Lienu, N300paXkeHHOM Ha pUCYHKE 60,
HaIPsKEHUE B NIEPBOM JIaMIIouke paBHO U, =/R,, HanpsiKEHHUE BO BTOPOU JIaMIIOY-
ke paBHO U,=IR,. 3 3TUX BbIpaXeHU! MOTyYUM POPMYIy OOIIErO HAMPSKEHHUS
B LICIN:

U= U1+ Uz nJIn IR:]R1+IR2:I(R1+R2). (5)

Hcxons u3 Toro, uto obiee CONPOTUBICHUE R TaMIOYeK B IIETIA PABHO CHUJIE
MPOTEKAOIET0 M0 HUM TOKa /, JIjIsi 0011ero HampsikeHus: U momydaem:

U=IR. (6)
VYpaBHsieM mpaBble CTOpoHbI ypaBHeHUM (5) u (6): IR=1(R, +R,), oTctozna or-
penenuM o01iee COnmpOTUBIICHHUE:
R=R/+R,. ()

Ecnu B 11emu mocienoBaTeIbHO COCAMHEHBI 71 TAMIIOUEK, TO 00IIee COMPOTHB-
JICHUE TIPOBOIHUKOB B II€TIH OyIeT:

R=Ri+R;+R;+..+R,. (8)

B IIpn nocaenoBaTeIbHOM COeIMHEHUM NMOTpeduTe el 001ee
CONPOTHUBJIEHNE L[eNIH PABHO CyMMe CONPOTHUBJIEHUI Bcex
noTpeduTeieil, BKIIOYEHHbIX B Lelb.

65
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[TpumepoM moCIEAOBATENBHOTO COEAMHEHUS MOTPEOUTENCH MOXKET CIYKUTh
TUPJISHAA €JOYHBIX JIaMIo4eK. EciM B TakoW TUPIsSHIE IOCIEN0BATENBHO CO-
€IMHEHBl 7="75 JaMIIOYeK, pAaCCUNTAHHBIX Ha HampskeHue U;=3 B kaxpnas, To
ob11ee HanpsKEHUE, MPUIaraeMoe K HUM, JIOJKHO ObITh MPUONHU3UTENFHO PABHO
U=nU,=75-3 B=225 B. [lo3Tromy Takyo T'MpJsHIY MOXKHO MPSAMO HNOAKJIIOYATh
K aekTpuueckoii cetu 220 B.

Ecnu oana u3 nammoyek B 3TOM TUPISHIE MEPEropuT WiM OyAeT ynajeHa,
JpyrHe JaMIIOYKH HE 3aropATcs, TaK KaK LElb B 3TOM CIy4yae pa30MKHETCHL.

Ilpumep pewrenusn 3a0au

Tpu npoBonHuka ¢ conporuBieHusMu 1 OM, 2 OMm u 3 OM COOTBETCTBEHHO
MOCJIEA0BATEIBHO COEAMHEHBI, U 110 HUM MPoXoauT Tok 1 A. Onpenenure Hanps-
’KEHHE B Ka)KJIOM IPOBOJIHUKE, a TaKXke 00l1ee CONPOTUBIEHHE U HANpPsHKEHNUE B
LEMN.

ano: Dopmyna: Pewenue:
Ri=10mMm U =IR; U=1A-10mM=1B;
R,=20m U>,=1Ry; U,=1A-20Mm=2B;
R;=30m Us=1IRy; Us;=1A-30Mm=3B;
I=1A. R=R +R,+R;; R=10M+20M+30M=60Mm;
Haiimu: U=IR. U=1A-60M=6B.
gl:??UUi:? POTT L Omeem: Ui=1B, 15=2B; Us=3 B; R=60m; U=6 B,

1. [Touemy npu napauaeabHOM COEAMHEHUH OTPEOUTENeH MPOTeKaeT OJuHa-
KOBBIN TOK?

2. Kakum OyJeT OTHOIIEHHE MEXTy OOIIMM HaNpsyKeHUEM e U Hampsike-
HHUEM NOTpeOUTeNs IIPU MOCIIEA0BATEIBHOM COSTUHEHHH NOTpeduTenen?

3. Ilouemy conmpoTHBIIEHHE YBEIMYUBAETCS IpPU MOCIEIOBATEIBHOM MOJICO-
eTMHEHUH K IeTH JIOIOIHUTEIBHOTO oTpeduTes?

4. JIee oAMHAKOBbIC JTAMIIOYKH, pacCUMTaHHbIE Ha HampsikeHue 220 B, mox-
KJIIOUeHBI TocnenoBatenbHo K cetu 220 B. Tlog kakum HampsbkeHueM OyaeT
ropeTh Kaxjaas Jamrodyka?

YnpaxuHenue 11

1. Mo nByM mocienoBaTeIbHO COSTUHEHHBIM MPOBOJAHUKAM IMPOXOIUT TOK
0,4 A. Onpenenute HampspKeHue, o0Iee COMPOTHBIICHUE IIENMU M o0Iee Ha-
NpsiKeHUE, eIl CONPOTUBIIEHHE MPOBOMAHUKOB 5 OM 1 10 Om.

66
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2. IlpoBognuku conpotusienreM 4 Om, 10 Om u 16 OM coequHeHbI OCIE10-
BarenbHO. Kakoii Oyzer cuiia Toka, mpoxo/sias 4yepe3 Kaxk bl MPOBOIHUK,
U KakuM OyJeT HanpsKeHHe Ha KOHLAX KaXKI0ro MpOBOJHUKA MPH Mojaye Ha
KOHIIBI LIeTH HampsikeHus 6 B?

3. JIBe aieKTpHUYECKUE JTaMIIOYKU TMOJKJIIOYEHBl MOCIEI0BaTeIbHO K CETH
220 B, u uepe3 Hux npoxoaut Tok 0,5 A. Halinure HanpsKeHUe B Kax oW
JaMIIOYKe, €CIM CONPOTHBIICHHE NEPBOM JIaMIIOUKH B 3 pa3a Oolblie conpo-
TUBJICHUSI BTOPOH JIAMITOUKH.

4. Kakum ObuI0 HampsipkeHHe MEXAy TouKaMu A M B, TaHHBIMU Ha cxeme?
ITpu 5ToM R =5 OmM, R, =10 Om, R;=150wm, U, =15 B.

R, R, R;
4 — 7 I | I —e B
@
N

22 _
3 MMAPAJIVIEJBHOE COEJJUHEHUE NIOTPEBUTEJIEU

B kBapTupe Bce 3eKTpruUIecKre MPHUOOPHI — JIAMIIbI, TEJIEBU30P, XOJOANUIbHUK
U Jp. — MOAKJIIOYAIOTCS B OTHO U TO JK€ BpeMs K JJIEKTpuuecKoi meru. Eciu Ob1
OHM OBLTM COCIWHEHBI MEXy CO0O0# MOCIeI0BATEIEHO, TO HAIPSHKEHHE OBLIO
OBl pacripeiesicHO MeXTy HUMH. B TakoMm ciiydae JJaMITIOUKH TOpesid Obl OYCHb
TYCKJIO, a TSJICBU30P M XOJIOAWIBHHUK U3-32 CHI)KCHU S HATIPSDKCHHS He padoTaiu
O0b1. Kpome TOro, mpu BBIKIOUYCHUU OJHOTO U3 MOTPEOUTENCH, COCTMHEHHBIX
MOCIIEIOBATENIBHO, OCTaJIbHBIE TOXKe Obl ObUTM OBl OTKJIFOUEHBI. [loaTOMy B
KBapTHPaX BCE MOTPEOUTENIH COSTMHSIIOT MEXITY COOO0M MapasuieabHO.

CobepeM 2MEKTPUUYECKYIO 1IeTb, MOKa3aHHYI Ha PUCYHKE 67, TIe IBE JlaM-
MOYKHU COCIUHSIOTCSA TapajieNibHo Apyr Apyry. [Ipu 3TomM 00e JaMImoyku moj-
KITIOYAIOT TOCIEI0BAaTeNIbHO K amriepmerpaM | U 2 cooTBeTCTBEHHO. JlomycTum,
YTO MOAKJIIOUCHHBIH K HUM BOJIBTMETD MOKa3biBaeT Hanpsukenue 4 B. [Toxazanus
BOJBTMETPA OTPAKAIOT KaK HAINPsDKEHUE B KaXKJIOW JIAaMIIOUKe, TaK M 00IIee Ha-
NPSKCHUE B IICTIH.

CrnenoBatenbHO, HANPsDKEHUE OOCHMX IMapalijiebHO COCTUHEHHBIX JIAMIIOYEK
OJIMHAKOBOE, U OHO PABHO OOIIEMY HAINPSIKEHHUIO B IIEMH, TO €CTh

U =U,=U. @

Ecnu x HCTIM B3aMMHO IapallJICJIbHO MOAKJIFOYEHO 77 JIaMIIOYCK, TO HAIIPSAKC-
HHUEC B HUX GYJIGT OJHNHAKOBbIM:
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U=U=U-=..=U,. 2

> IIpu napanieabHOM coelMHEHUH MOTPeOUTe el HANpsizKeHHe Ha
KOHIAX KaK10T0 NOTPeduTe/ sl OIMHAKOBO.

Cuia ToKka nNpu napaJjuieibHOM COeJTHHEHUH

[TycTh mpu BKJIIOYEHHUU TOKa MEpBbId ammnepmeTp nokaxer /;=0,6 A, a BTO-
poii — L=0,4 A. B sToM ciydae ammnepMeTp, HaxOAsIIHUICd B HEPa3BETBICHHON
YyacTH Lenu, nokaxet /=1 A. 3HauuT, cymma cuil Toka /; u I, IpOXOASIIEro Mo
napa’suielibHO COEIMHEHHBIM MEPBOM M BTOPOM JaMIoykaMm, OyIeT paBHa oOriei
CHJIE TOKA /, T.€. CUJIE TOKA, IPOTEKAIOLIEro 110 HEPA3BETBICHHON YacTH LEMu:

I=5L+1,. 3
ECJ’II/I B LICIIN HapaﬂﬂeJIBHO COCAUHAIOTCSA 7 JJaMIIOYCK, TO CHUJIa O6HI€FO TOKaA B

nenu OyaeT BeIpaKaThes (POpMyIIOii:

I=L+L+L+. +1 | @)

> [Ipu napannenbHOM coelHeHUH MOTPeOUTe el 00Ias cHila TOKa B
Heny paBHA CyMMe CHJI TOKA KasKA0ro norpeduTeJis.

COHpOTI/IBﬂeHI/Ie B Napa/uieJabHO COETMHEHHOH LeNu

B nenu, u3o0pakeHHON Ha pUCYHKe 67,
@+

CHJIa TOKa, IMMpOXOAAIICro 4Ye€pe3 IMCPBYIO
JJaMIIOYKy, B COOTBETCTBHMU C 3dKOHOM

U

Oma paBHa [, =—, cuia TOKa, IPOXO-
R
1

JSIIIEr0 4epe3 BTOPYIO JIaMIIOuKy, Oyner

U
paBHa 1, =4 > acumn oOmero Toka Oy-
2

U
JIeT paBHa [ = E , Tne Ry u R, — »nekTpu-

YeCcKOe COIPOTUBIICHUE TMEPBOH U BTOPOM

Puc. 67
Jammodex, R — ofiee COnpoTHUBICHUE
obeux nammoyek. [logctaBuB 3T Tpu GopmMyiibl B popmyiy (3), HOIydUM:
u U U
—=—+— wm l:L+L. ®)
R R R, R R R
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Ecnu B nienu napannenbHO MOIKIIOUUTH # TAMIIOYEK, TO BeJTHMYNHA, 0OpaTHast
00I1IeMy COMPOTUBIICHHIO B TIETIH, OyJIET CIIETYFOIICH:
1 1 1 1

1
—=——dh——ch——cb T = ©6)
R R R, R R

n

IIpu napajenbsHOM coeIMHEHHH NMOTpeduTe el BeJUYHHA,
oOpaTHas o0IeMy CONPOTHBJICHUIO B IlellH, PABHA CyMMe BeJIMYMH,
00paTHBIX CONMPOTHBJIEHUIO KAK/I0T0 MOTPeOUTEs.

[1pu pemeHny 3a1a4 9aCTO BCTPEUAFOTCS CIIyYaH MapauIeIbHOTO COSAMHEHUS
TOJIBKO ABYX TMOTpeduTenei. B takux ciydasx mais Gpopmysbl 00IIEro conpoTus-
JeHus yI00HO MCIONIb30BATh CIAEAYIOUIY0 GopMyIy:

_ Rl'Rz

R= .
R +R,

)

Ipumep pewienusa 3a0au

K anexrpuueckoii cetu ¢ HanpsxkeHuem 220 B mapamnennbHO MOJCOEAMHEHbI
JaMII0YKa, XOJOAMUIBHUK M TeneBu3op. Onpenaenure oOLlyo cuily Toka, NoTped-
JSIEMOTO OT CETU MOTPEOUTENSIMH, COTPOTUBIICHUE KaXKIOTO MOTpedUTeNst u 00-
1Iee COMpOTHBIIEHUE MOTpeOuTeNel, eclin No Jammnouke npoxoaut Tok 0,5 A, mo
xononunbHUKy — 0,4 A, no tenesuzopy — 1 A.

Hano: Dopmyna: Pewenue:
U=220B |I=l+L+L. I=0.5A+04 A+1 A=19 A.
5L=05A U U 220B
_ R=—; R =—; R =——=440 Om;
Iz—(l),iA T, ' 05A "
13: .
o =Y. p-Y. R, =222 550 0u
Haumu: ST T T 0,4A
I=7R =7 ’ 220B :
R,=? o’ R -R,-R, R3:—1A =220 0wm>
R-=2R=2? RR,+RR,+R,R,
3 172 1743 2143 R=220B'~=116OM;
_ 440-550-220 ~116 Om.
440-550+440-220+50-220
Omeem: [1=1,9 A, R,=440 Om; R,=550 Owm;
R5;=220 Om. R=116 Om.
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70

1. Tloyemy mpu coeMHEHUU DINEKTPUUYESCKUX MTPOBOJIOB B KBAPTUPAX U aBTO-
MOOMJISIX HE UCIIONB3YETCs TMOCIe0BaTeNIbHOEe coequHeHne?

2. Kak cooTHOCATCSI HaNpspKEHHWE e W HAIPsHKCHHE Ha KOHIIAX KaKJIoTro
MOTPEOUTENs IPH MapaICIBHOM COSIMHEHUH TIOTpeOuTENnei?

3. Byzner nu onuMHAKOBOW CHJa TOKa MOTpeOWTeNell, COeMMHEHHBIX Mapa-
neapHo? OT Y4ero 3aBHUCHUT ee 3HaucHUe?

4. Kak BbIpaxkacTcs MOJIHOE COMPOTHUBJICHHE MOTPEOUTENCH, COCTUHCHHBIX
napajieNibHO, Yepe3 CONPOTHBIICHHE KaXI0r0 MoTpeduTens?

Ynpaxunenune 12

1. JIa morpebutens c conpotuBiaeHusMu 30M nu 6 OM coearHEHbI Mapal-
nenpHO. HaiiuTe nmomHoe CONpoTHBIICHHE yYacTKa 1I€MH, I7I€ COSTUHEHBI 110-
Tpeburenn.

2. Tpu motpedutens ¢ conporupneausiMu 10 0m, 150M 1 30 OM coenrHeHbI
napasenbHo. Haliure conpoTuBieHne yyacTka IeMu, TAe COCIMHEHBI I0-
Tpeburenn.

3. V Bac moma Ha JIOCTpe TOPAT 5 OJMHAKOBBIX JIAMIIOYEK, COEIMHEHHBIX
napasenbHo. HaiinuTte cuiy Toka, IpOXOIsIIero yepe3 Kaxaylo JaMIOouKYy,
€CJIM 0 TPOBOY, K KOTOPOMY MOAKII0YEHA JI0CTPA, IPOXOAUT TOK 4 A.

4. JIse nammnouku ¢ conpotuBienreM 400m u 60OM coelrHEHBI B3aMMHO
napasenbHo. Kakum Oyner mojsHoe conpoTUBIIEHUE
Ha 3ToM y4acTke nenu? Haiinure o0miyto cuiny Toka —
B LIETH, €CTTU HAMPsDKEHHE B KOHIaX JaMmouku 36 B. “
5. Ha cxeme uepe3 MpOBOAHMK, COMPOTHUBICHUE KO- —
toporo R;=300wm, npoxogut tok /;=0,6 A. Kakoii
TOK TPOHAET Yepe3 MPOBOJHHK, COMPOTUBICHHUE KO- o o
Toporo R,=100m?

6. Kakoil U3 mpuBEAEHHBIX Ha PUCYHKE 3JIEKTPOU3MEPUTEIbHBIX MPUOOPOB —
amIepMmeTp, a kakoil — BonsrMeTp? OOOCHYHTE OTBET.

R
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2
323 ITpakTnyeckoe 3anaTne. COEJIMHEHUE NICTOYHUKOB TOKA

Heab 3aHATHA: W3yYeHHE MOAKJIIOYEHHS NCTOYHHUKOB
TOKA U U3MEPEHUE HANPSHKEHHS Ha KOHIIAX MCTOYHUKA.

Heo0xonnmoe o6opyroBanue: 3 rajbBaHUYECKHX dJie-
MEHTa, BOJIBTMETP, COCAMHUTEIbHbIE TPOBOJIA.

1. Bosemure 3 snemenTa no 1,5 B kaxabIii.

2. C noMo1p0 BOJBTMETPA U3MEPHTE HAIpsHKEHUE Ha
KOHLIAX KaXXJ0ro rajbBaHMYECKOro 3neMeHTa. [lomyuen-
HBIE PE3yJIbTAThl 3aMUIINTE B TAOIHILY. Puc. 68

IIpumeuanme: 115 U3MEpEHHs HANPSHKEHHUS HAa KOHIIAX MCTOYHMKA TOKA IOJIO0-
KUTEJIbHBIN TOJI0C UCTOYHUKA MOJKIIIOUAIOT K KJIEMME «+» BOJIBTMETpa, OTpHUIa-
TEJIbHBIN TOJIFOC UCTOYHUKA — K KJIEMME «—» BOJIFTMETPA, KaK MOKa3aHo Ha puc. 68.

3. VIcTOYHUKHM TOKA IMOCIEeOBATEIbHO COCAMHMUTE, KaK MOKa3aHO HA PUCYHKE
69, TO ecThb MOJIOKUTENBHBIN MOIOC NEPBOrO HJe-
MEHTa TMOJKJIIOYUTE K OTPULATEIBHOMY IOJIOCY

1,5B I,5B 1,5B

BTOPOIO SIIEMEHTA, a MOJIOKHUTENbHBIH T0II0C BTO- 458 >

pOro sSIeMeHTa MOAKIIOUMTE K OTPULATEILHOMY | L —

TOJIIOCY TPETHETO HIEMEHTA. 1>B 1>B 158
4. O6mee HampsokeHUE (Usey), TIONYYCHHOE B Puc. 69

ANICKTPUYCCKOM LIEIH, U3MEPHTE BOJIBTMETPOM, PE3yJIbTaT 3aIlUIINTE B TAOHILY.

5. Tlpu mocsenoBaTeIbHOM COSTUHEHHUH HCTOYHHKOB TOKA OKOHYATEIBHOE Ha-
npsbkeHue Beruucisiercs BoipakeHueM Uyey = Uy + U, + Us. Ha ocHOBaHuUM pe3yiib-
TaTOB, BKJIIOUYEHHBIX B TaOJHIy, BeIYHCIHTE cyMMy Uy + U, + Us cpaBHHTE €€ €O
3HaueHueM o01iero HanmpsiKeHus: Uy

3Ha4yeHHEe HANPSKEHUS Ha KOHIIE 3Ha4yeHNUe HANPSKEHUS TIPH MOCIIEI0BATEb-
KaKJI0r0 raJabBaHUYECKOr0 JIEMEHTA | HOM COEIMHEHUU T'aJIbBAHMYECKUX JIIEMEHTOB
U,B U,, B Us, B U+U,+Us,B Usow, B

6. 3anuIInuTe CBOM BBIBO/IbI HA OCHOBAHHHU ITPOBCACHHOI'O 3aHATHUA.

Pabora ¢ myjibTHMETPOM

C nomoIipi0 MyJIBTUMETpPaA Bbl MOXKETE U3MEPUThH 3HAYCHUs] MHOTUX (pusnye-
CKHUX BEJIMYMH, HAIPUMED, DIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE COIPO-
TUBJICHUE, CHJIy TOKa, Jake Temnepatypy. Ha pucynke 70 mpuBeneH oOmui Bua
MYJIETUMETPA.

1 u3MepeHus HampspKeHWe BUHT, Haxoasuuiics B nosioskenun OFF, moso-
pauuBaetcs B ctopony 3anucu DCV. B aToli cTOpoHE NIOKa3aHbl TPaHMIIbl U3MeEpe-
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Hus Hanpsokenus 20, 200, 1000. Tak kak Hanps-
KEHUE HAIEero raJbBaHUYECKOTO 3JIEMEHTa Ha-
XomuTcs B peaenax 1,5 B, rpanuiy u3mepeHust
BUHTA MYJIETUMETPA TIOCTABUM HAIIPOTHB TOYKH,
nokaseiBatoniel 20. CoequHUTEIbHBIE TPOBO/IA,
nojkaoueHHble K kaemMam COM u B, Om, MA
MYJBTHMETPA, MOJKIIOYAI0T K MOITKCaM HCTOY-
HUKa TOKa. 3HAYCHHE HANPSIKEHUS HCTOYHHUKA
TOKa MOKa3bIBaeT Taba0 MynbsTUMeTpa (puc. 70).

Puc. 70

[TocTpoiite Garapeiiky ¢ MOMOIIBIO JTUMOHOB MJIU aneixbcHHOB. st aTOrO
BOTKHHUTE B CEPEAMHBI JINMOHOB MJIM alleJIbCUHOB KEJIE3HbIE U MEJHbIE IIPO-
BOJIa, KaK IT0Ka3aHO HAa PUCYHKE, U MOJKIIOUNTE JIAMIIOUKY.

'Fe Cu — /\/—\\
@O
0

§ 24

Jlabopamopnas paboma.
N3YYEHUE HOCJHEJOBATEJBHOI'O
N MAPAJUIEJBHOI'O COEIUHEHU S MTPOBOJHUKOB

1. IlocienoBaTe/IbHOE COEIMHEHHE POBOAHNKOB

Leanb padoTsl: n3ydyeHUE CUJIBI TOKA U MaJICHUs HANPSHKEHUS B MPOBOJHUKE
IIPU UX MOCIEI0BATEIIEHOM COEIMHEHHH.

Heo0xoqumoe o0opyaoBaHHMe: UCTOYHMK TOKA, JBA PE3UCTOPA, MMEIOLINX
pa3naudHoe conpoTHBieHUe (conporupieHre okoio 100—150 Owm), Munnnammnep-
METp, BOJIBTMET], KJII0U U COEAMHUTEIbHbIE TPOBOJIA.

Iopsiok BbINOTHEHHS pa0OTHI

1. Cobepute 37EKTPUUECKYIO 1IeTb, U300pakeHHYI0 Ha pucyHke /1. Bonbr-
METp MOJKJIIOUaeTCsl K KOHIIaM IepBOro pe3uctopa. Kirod ocTaBiasioT OTKPHITHIM.

2. BuHT nomaun HanpspKeHHUs TIOTPEOUTENSIM NCTOYHUKA TOKA CTABUTCS B TI0-
noxenue 4 B.

3. Kurou Brmrouaetcs. M3mepsiercst cumna toka (/;), mpoxoasiiasi uepe3 pesu-
crop u HanpsokeHue (U)) Ha ero xoHuax. [lonydeHHble pe3ynbraTsl GUKCUPYIOTCS
B TabiuIe.
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Puc. 71

4. Knrou BeikitoyaeTcs. CHSB BOJBTMETP € MEPBOrO PE3UCTOPA, MOIKIIOUUTE
€ro K KOHILIaM BTOPOT'O PE3UCTOpa.

5. Kutou Britowaercs. 3mepstor cuity Toka (1), MpoxoJsiero yepes3 BTopoi
pesuctop, u Hanpsikenue (U, ) Ha ero konuax. [lomyuennsle pe3yabraTsl GUKCH-
pyroTCs B TabuIe.

6. Kurou Bbikitouaercs. BonsTMeTp monkiodaeTcs K MOCIEIOBATEIbHO CO-
€IMHEHHBIM PE3UCTOPOM.

7. Kntou Bkitouaetcs. Mizmepsiercs cuiia ToKa, MPOXOASIIIET0 Yepe3 pe3nucTop,
u HanpsokeHue (Uap) Ha ero koHnax. [lomydeHHBIE pe3ynbTaTbl (GUKCHPYIOTCS B
TadIuIE.

8. Kurou Beikitoyaetcs. Bunt, naromuii HanpsikeHue noTpeouTensiM UCTOYHH-
Ka TOKa, CTaBUTCS B MOJIOKeHHEe 6 B, 1 onbIT moBTOpsieTCs.

Ul, B 11, MA Rl, OM U2, B ]2, MA RQ, OM UAB, B ], MA

3

9. Ha ocHoBaHuHU PE3YILTATOB OIIbITa NPOBEPHTE BBINNOJIHECHUE OCHOBHLIX 3aKO-
HOMepHOCTCﬁ JJIA HOTpC6HTGHCﬁ, COCAMHCHHBIX IMOCJICA0BATCIBbHO.

2. ITapanuesibHOE cOeJMHEHHE MIPOBOIHUKOB

Ieanr padoThl: M3ydyeHHE CUJIBI TOKA U MaJCHUE HANPSDKEHUs MpU Mapali-
JIEIBHOM COEIMHEHUH MTPOBOJHUKOB.

Heo0xoaumoe o0opyaoBaHue: NCTOYHUK TOKA, JIBa PE3UCTOPA, MMEIOLINX
paznuuHoe comnpotusieHue (okoso 200-300 Owm), MuaIMamMnepMmerp, BOJBT-
METp, KJII0Y ¥ COeAMHUTENbHBIC TPOBO/IA.

Iopsinoxk BbINOJHEHUS PadOTHI
1. CoOupaercst snekTpryecKkas 1enb, u300pakeHHas Ha pucyHke 72. Bonbr-
METp MOAKIIOYAETCS K KOHIAM 000MX pe3ucTopoB. Kitou OCTaBISIIOT OTKPBITHIM.
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Puc. 72

2. BunT, qarommii HanpsHKeHNe MOTPEOUTENIM UCTOYHUKA TOKA, CTaBAT B TI0-
noxenue 4 B.

3. Kntou BkitoyaeTcs. BeruncnsaoT cuity Toka (/), MpoXoHsiilero 4epes pesu-
ctopsl 1 HanpsixkeHnue (U) Ha ero koHuax. [lomydyeHHble pe3yiabTraThl (GPUKCUPYIOT-
cs B Tabnure.

4. Kitod BbIKJIIOYAeTCs. AMIIEpPMETP MOAKIIOUYAIOT TIOCJIEN0BATENBHO K IIEPBO-
My pEe3UCTODY.

5. Kirou Bkirouaercs. AMIepMeTp NOKasblBaeT CUIy ToKa (/;), MPOXOASIIEro
4yepes3 MEePBBIA PE3UCTOP.

6. Hanipsixkenue (U)) Ha ero KOHIIAX U3MEPSIOT C TIOMOIIBIO BoabT™MeTpa. [lony-
YeHHBIE PEe3YNbTaThl GUKCUPYIOTCS B TAOJHIIE.

7. Knrou BbIkirodaercs. OTKIIOYMB aMIEpMETpP OT IEPBOrO PE3UCTOpa, €ro
MOAKJIIOYAIOT TOCJIEI0BATENBHO KO BTOPOMY PE3UCTODY.

8. Kurou Britouaercs. 3mepsiercst cuiia Toka (/2), MpoXoasiero yepe3 BTopoi
pesuctop, u Hanpspkenue (U,) Ha ero koHnax. [lomydennbie pe3ynsraTsl PUKCHPY-
IOTCsI B TaOJHUIIE.

9. Kimtou BBIKITIOUaeTCA. BHHT, perynupyromuii mogady HanpspkeHHst oTpeOu-
TeJISIM UCTOYHUKA TOKA, CTABUTCA B MOJIOKeHUE 6 B, U ONbIT MoOBTOpsETCS.

UB | LMA |R,Om| U,B | I,MA |R,Om| U,,B | L,MA |R,, OM

10. TIpoBepbTe BBINOJHEHUE OCHOBHBIX 3aKOHOMEPHOCTEW JJid NOTpeOuTeNei,
HOJIKJIFOUYEHHBIX MapasjiesbHO, HA OCHOBAaHUU PE3yJIbTaTOB OIBITA.

1. Kakas ¢usnueckas BennuuHa OyaeT OJMHAKOBOW MPH MOCIEN0BATEIBHOM
COEIMHEHHUHN ITPOBOJHUKOB?

2. Yemy paBHO Hampsi’KEHHE Ha KOHL@AX MTPOBOJHUKOB, COEJUHEHHBIX M0CIIE-
JIOBaTEIIbHO?
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3. Kakas ¢usnueckas BenuunHa OyleT OJMHAKOBOW IPU MapajeIbHOM CO-
eTMHEHUH IIPOBOTHUKOB?

4. Kak noxkirouaercss K LU aMIEpMETp IPpH MOCIEJ0BATEIEHOM COEIUHE-
HUH NIPOBOJHUKOB?

§ - CMEIIAHHOE COEAUNHEHUE MOTPEBUTEJIEN
(151 caMoCTOATEIHHOI 0 YTEHM )
R,

Ms1 paccmoTtpenu nocneL[OBaTenmiIoe U Ta- X ]
paiiensHoe coequHeHne notpeduresnen. OnHako f_|:‘|_é_ | -
Ha MPAKTUKE YaCTO BCTPEUAIOTCS CIIydyau Moce- ILI
JIOBAaTEIbHOIO U NapalijielIbHOrO0 COEIMHEHUS B —
onHoi uenu. Hanpumep, nycts 3 pesucrtopa co- Puc. 73

€IMHEHBI, KaK MM0Ka3aHO Ha pUCYHKe 73. Takoe coelMHEHUE JIEKTPUUECKON 1IeTH
Ha3bIBACTCS CMeUanHbIim coeounenuem. CMeIIaHHOE COeIMHEHNE MoTpeduTenei
BBIYUCIIAETCS OTAENBHO, 10 y3J1aM COECANHEHUSI.

Hanpuwmep, npu HaxoXJeHUM OOLIET0 CONPOTUBICHUS R} MEXIy TOUYKamH b

U C Ha PUCYHKE /3 U3-3a TOTO, YTO PE3UCTOPBl R> U R; COEAMHEHBI MapajlIeibHO,
R, R

HCIIONIb3YIOT BbIpaxkeHne R, =———-. OOuiee conpoTHBIeHHe OyneT Kak IBa
R, + R,

peoctara (R, U Risy), COSNMHEHHBIX MOCIENOBATEILHO, a 00IIee

COIIPOTHUBJICHHUE LIENIM HANJIEM Yepe3 BbIpaXeHUe Rosy =R + R

[Ipu HaxoXJeHUH OOLIEr0 COMPOTHBIECHUS CIOKHBIX CMEIllaH-
HO COEAMHEHHBIX MOTpeOuTenei ymo0HO MOIb30BAThCS JKBUBA-
JICHTHBIMHM CXEMaMH, B KOTOpPBIX BCE BJIMSIOIINE HA pacuéT aue-
MEHTbI 3aMEHEHbI Ha UX UJI€AJIbHbIE SKBUBAJIECHTBI, & BCE HE BIUS-
IOIINE AJIEMEHTHI U (PaKTOPBI UCKITIOUEHBI.

IIpumep: Haiimute oblnee CONPOTHUBICHUE CXEMBbI, IPUBEICH-
HOW Ha pucyHke 74. Ilpum 3TOM cuuTaeTcs, 4TO COMPOTHUBIICHHE
JAHHBIX MPOBOAHUKOB JaHO B OJUHAKOBBIX OCHOBHBIX €IMHMIIAX Puc. 74
(Om).

Pemenne 3anaum HauHEM C MEPBOM CXEMBI. BbIICINM pe3UCTOpPBI, CBA3aHHBIE
HETOCPENICTBEHHO C y3namMu. OHU MOKa3aHbl MYHKTUPHBIMU JTUHUAMU (puc. 75 a):

a) pezuctopbl 4 OM u 12 OM coerHEHBI napajieabHo, 001Iee IKBUBAJICHTHOE
cornpoTuBieHue oyaet paBHo 3 Owm;

0) pesuctopsl 7 OM 1 5 OM COeTUHEHBI TIOCIIEIOBATEIEHO, BMECTO OOIIETO JK-
BHBAJICHTHOT'O COITPOTHUBIIEHUSI MOXHO B3Th 12 Owm;
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Hcnonb3ys mogydeHHbIE pe3yIbTaThl, HAYEPTUM BTOPYIO SKBUBAJCHTHYIO CXe-
my (puc. 75 6):

B) pe3uctopsl 1 OM u 3 OM coelMHEeHbI OCIEI0BATENbHO, IKBUBAJICHTHOE CO-
MIPOTUBJIEHUE MOXKHO B35Th paBHOE 4 Owm;

B Tpetbeii sxBUBaNeHTHOM cxeme (puc. 75 8):

r) 4 OM u 12 OM coenuHeHBI apasuieabHO, 00IIee IKBUBAJICHTHOE COPOTHB-
nenue Oynet paBHo 3 Owm;

B yetBepToii sKBUBaNeHTHOU cxeme (puc. 75 2):

1) peauctopsl 7 Om 1 3 OM coeTMHEHBI TOCIIEI0BATENBHO.

3HAuUT, CIOKHAsS 1IeTb MPeoOpa3oBaiach B LEMb ¢ MPOCTHIM MOCIIEI0BATEb-
HBIM COEIMHEHHEM, U ee o0Iee cornpoTuBieHue paBHo 10 Om.

0 0

Puc. 75. Beruncnenne cOnpoTHBIIEHUS CIOXKHONW CXEMBI

Kak Buaum, 1100y10 CI0KHYIO CXeMY, pa3/IelIuB €€ Ha MOCJIeI0BAaTEIbHO U Ia-
paIIeTbHO COCMHEHHBIE CXEMBI, C TOMOIIBIO AKBUBAJICHTHBIX CXEM MOYKHO IpH-

BECTH B IIPOCTOU BUJ.

1. Ha ocHOBe MaHHOTO pUCYHKa HA4YEePTHTE DIICKTpUYC-
CKYyI0 cxeMy 1enu (puc. 76). 3aummTe aaropuT™M HaXox-

JIEHUS 00IIETro COMPOTHBIICHUS.
2. CKONbKMX BHJOB 3JEKTPHUUYECKUX CXEM MOXKHO MOIY-
YUTh NP TIOMOIIH YeThIpeX pe3ucTopoB? OOOCHYHTE OT-

BET C MOMOIIBIO0 YEPTEXKEH.
Puc. 76

§ 26
PEIIEHHUE 3AJ1AY

3anaua 1. Hanpsokenue B anextpuueckoit nenu 220 B. Kaxnas u3 nByx
AIIEKTPUYECKUX JaMIl, MOAKIIOYEHHBIX K Lenu, uMeeT conportuieHue 240 Owm.
Haiinute cuny Toka mpu X MOCIEI0BATEILHOM COEIMHEHUU.
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ano: Dopmyna:
U=220B R=R\+Ry;
R1:R2:24O OM [:[1 :Iz;
Haumu: U U
! R R +R,

3agaua 2. Pe3uctopbl, CONpPOTHUBIEHHE KOTOPHIX
paBao 20 Om u 40 Om (puc. 77), coenuHEeHbl TOCIEI0Ba-
TenbHO. Onpenenure MokazaHUs aMIepMEeTpa U BOJIBTME-
Tpa. IIpu 3TOM cumTalTe, 4TO CONPOTUBIIEHUE aMIIEpMe-
Tpa O4YEeHb MAJICHbKOE, a COMPOTUBJICHUE BOJILTMETpa Oec-
KOHEYHO OOJIBIIIOE.

Jlano:
R,=20 Om
R,=40 Om
U=6B.

Haumu:
I=%U="

Dopmyna:
R=R\+R>;
U
J=] =] ==
1 2 R >
Ui=1R,.

Pewenue:

_ 220B
240 Om+240 Om

= 0,46 A.

Omeem: [=0,46 A.

Pewenue:
R=20 Om +40 OMm=60 Owm;
= oF =0,1A5
60 Om

U,=0,1 A-20 Om=2 B.
Omeem: [=0,1 A; U;=2 B.

3agava 3. J[Ba mpoBOAHMKA, CONPOTHUBIIEHHWE KOTOPbIX paBHO R; = 2 Om
u R, = 6 Om, HanpsikeHHe Ha KOHLAX 12 B, coeaunensl napajuienbHo. Haiinurte
CUJTy TOKa U HalpsiKEeHHE ¢ CONpOTUBIEHHEM R; = 4 OM IpU M0CJIeA0BaTEIbHOM

COCAMHCHUMU.

Jlano:
Ri=2 Om
R,=6 Om
R;=4 Om
Uxs=12 B.

Haumu:
[3 =9
Us

Il
-2

Dopmyna:

R R

Ry =—1—1
R +R,
U

I — _AB ;

AB R,
Ins =15,
U3 = [3 'R3.

Pewenue:
| |
S L S
| — R3
R,
2.6
s
_12B .
A L5 0M ’

L=8A;U;=8A-40m=32B.

Omeem: I, =8 A; Us =32 B.
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Ynpaxuenue 13

R
1. Berauciure o0miee CONMPOTUBICHUE MEXKIY TOUYKAMHU
A n B snekTpuueckol Lenu, n300paKeHHON Ha PUCYHKE.
DJIEKTPUUYECKOE COMPOTUBIICHUE KaXKIOTO PE3UCTOPA PaB- R R R

HO 4 OMm. Y 1 3
2. IlBa mpoBojHUKA, compoTuBiieHHe KOTopsix 20 OMm u

80 OM, coequHEHbI NIapasiesbHO, HAIPsKEHUE Ha X KOoHLax paBHo 48 B. Haiinure
CHJIy TOKa U HAaIPSHKEHHE TMOJKJIIOYEHHOTO K HUM TPEThEro MPOBOAHMKA C COMPO-
TuBlieHUEM 5 OM.

3. DneKkTpuyecKkoe CONpPOTHUBIEHUE PE3UCTOPOB, JAHHBIX l_@ 1
Ha cxeMe, paBHO R,=4 Om, R,= 10 Om 1 R; = 15 Owm. Ka- R
KO€ 3HaYEeHHUE MOKAKET aMIIepMETP, €CJIU K KOHIIaM LIeNU U Ry |R;
JlaTh HanpsikeHue, papHoe 12 BY? T

327 IQJIEKTPOEMKOCTb. KOHAEHCATOPDbI

Konpaencarop u ero 3JieKTpoeMKoOCTh

B anextporexHuke o4eHb BaXKHO COOMpATh M HAKAILIMBATH OOJbLIOE KOJIHYE-
CTBO 3JIEKTPUYECKUX 3apsiioB. [Ipu coOMpaHuM M XpaHEHUU HIEKTPUUECKUX 3a-
PSI0B MCHONB3YOT KOHAEHCATOP.

> IIpu6op, cocrosimuii M3 ABYX NPOBOAHMKOB, OTAeJEHHBIX JPyr OT
APYra TOHKUM JUYJIEKTPUKOM, HA3bIBAETCS KOHOCHCAMOPOM.

q q KonneHcaTop sBisieTcss BaKHBIM 3JIEMEHTOM B TaKUX
+ \ ANMEKTPOTEXHUYECKUX Npubopax, Kak paauo, TeJIeBHU30p,
MarHuTO(OH, KOMIIBIOTEP U T.JI.

[IpocTelmnii KOHIEHCATOP — 3TO MJIOCKUI KOHOEHca-
mop. 1110CKUI KOHAEHCATOP COCTOUT ABYX MapajuIeIbHBIX
IJIOCKUX MPOBOJHUKOB — IUIACTHHOK (puc. 78), KOTOpbIE
Ha3bIBAIOTCA O0O0KA1A0KAMU KOHOeHcamopa. DIEKTpPoCTa-
TUYECKas IJIOIIAJb KOHJEHCATOpa HaXOAMTCS B OCHOBHOM
MEX]y ero OOKJIaJKaMU, U UX MOKHO CUUTATh OJHOPOIHBI-
MU (X CUJIOBBIC TUHUU OJUHAKOBBI).

&

%]
YYYYYYYY
%]

QU

Puc. 78

> IIpu 3apsizkeHUH KOHEHCATOPA B KAXK/I0M U3 €ro ABYX 00KJIAT0K
co0upaeTcsi OIMHAKOBOE KOJIMYECTBO 3apsA10B Pa3IHYHbIX 3HAKOB.
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dus3nueckas BCJIMUMHA, XapaKTEpU3Yyroumasa CBOMCTBO KOHJCHCATOpa HaKall-
JIMBATDb 3apsabl, HA3BIBACTCA €TI0 IJIEKMPOEMKOCHIbIO.

Emkocth KOHJCHCATOpAa paBHa OTHOIICHHIO KOJIMYCCTBA 3apsaJ0B B €TI0 00-
KJIaZKax K HAOPSAKCHUIO MCKAY IJIACTUHKaAMU:

€ =L (D
U
TJIe ¢ — KOJIMYECTBO 3aps/ia, JaHHOE Ha OOKJIAJKy KOoHJieHcaTopa; U — HanpsikeHUe
MeKIy oOkiaakamu. B MexyHapoaHO# cucTeMe eIMHMIL 32 SIUHUILY dIEKTPO-
eMKoCTH puHAT I ¢papao (D) B yects M. Dapajes.

[C]:[i}:m’ﬂzlﬁzl D.
U 1 BOBT B

[Mockonbky 1 dapan sBiseTcs o4eHb OOJBIION €AUHUIICH, HA MPAKTHKE MPH-
MEHSIOTCS eT0 oMM — Mukpogapad (MxD), nanopapad (D) u nuxogapao (nd).
[Tpu sToM:

1 Mx®=0,000001 ®=10"° @,
1 ad®=0,000000001 ®=10" @;
1 n®=0,000000000001 ®=10" ®.

EMKOCTBh KOHAEHCATOpa 3aBUCHUT OT €r0 F€OMETpHYe- d
CKHUX pa3MepOB U PACCTOSTHUS MKy miacTuHkamu. O0-
MK BUJ IJIOCKOIO KOHJEHCATOPa, COCTOSIIETO U3 JIBYX
KPYTOB, TUIONIAAb 00KJIaJOK KOTOPOTO paBHa S, MpHUBEICH
Ha pucyHke 79. Ero oOKkJaJKu OTAEICHBI IPYT OT JApyra
JTURJICKTPUKOM TONIUHON d. Yem Oosbiie muiomanb 00-
KJIAJIOK S TJIOCKOTO0 KOHJEHcaTopa, TeM OoJiblie 3apsia A
MOXKHO HAKOIUTh B HEM, M 4YeM OoIblle paccTosHue d
MEXy OOKJIaJKaMH, TeM MEHBIIE 3aps/ia MOXKET HaKo- Puc. 79
NUTh KOHJAEHCATOP.

EMKOCTB MJ10CKOTr0 KOH/IeHCATOPA NMPSIMO MPONOPLHHOHAIbHA
IJIOIAIHM O0KJIAIOK H 00PATHO MPONOPLHHOHAJIbHA PACCTOAHUIO
\ MeKAY 00KJIATKAMM:

€, S
=0 = 2
C 2
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0,5nF

AR A

Puc. 80 Puc. 81

)
e £=8,85- 10712 — — anekTpuvecKas MOCTOSIHHAS, & — TUIICKTPUIECKast TIPOHHU-
M

[[AEMOCTh CPEAbl MEKIY OOKJIaJIKaMH, HallpuMep, A BO3AyXa €= 1; IS CIIOMBI
&=06, 1 cTekua e=7.

B anexTpoTexHHMKe Takke NMPUMEHSIOTCS KOHJEHCATOPbI, MpeJHa3HaueHHbIE
JJI KOHLEHTpALlMU 3apsJioB B Pa3IM4YHOM KojuuyecTBe. B paanorexHuke mupo-
KO MPUMEHSETCS KOHJEHCATOP ¢ MepeMeHHOM eMKocThio (puc. 80). Ilpunuun ero
paboThl OCHOBAH Ha MOABMIKHOCTHU TUIACTUH OTHOCUTEIBHO JpyT Apyra. Konuen-
CaTop COCTOUT W3 TIOJBIMKHBIX W HEMOABIKHBIX IJIACTHH, KOTOPHIE pacrojara-
IOTCS TIONIEPEMEHHO, TPHYEM MOJBUKHbIEC TUIACTHHBI MMOJACOCANHEHBI K PYKOSATKE.
[Ipn noBopaunBaHUM PYKOSATKM OHU CIBUTAIOTCS OTHOCUTENIFHO HEMOIBUKHBIX, U
MOBEPXHOCTH (§) HAJOXKEHHBIX APYT Ha Apyra IJIACTUH M3MEHSI0TCA. B pesyib-
TaTe U3MEHSIETCS U JJIEKTPOEMKOCTh KOHJeHcaTopa. st peryiaupoBaHus paguo
Ha HYXKHYIO BOJHY [TOBOPOTOM PYKOSITKU U3MEHSETCS EMKOCTh IEPEMEHHOTO KOH-
neHcatopa. Kpome Toro, mpuMEHSIOTCS TakKe KOHJICHCATOpHI C MONIOCOM U 0e3
nontoca (puc. 81 a, 6).

KonzeHcaTops! MUPOKO MPUMEHSIOTCS AJIs 3aIycKa dJIeKTpOJBUraTesieH, 1is
IPUBEJICHUS B JIBUKEHUE JIEKTPOMOOMIIEH ¥ B IPOMBIIIIEHHOM JIEKTPOHHUKE.

3aBUCUMOCTh EMKOCTH KOHJEHCATopa OT pac-

CTOSIHUSL MEXJYy OOKJIaJKaMU HCIONb3yeTCs B

TR K nporecce KOAWPOBAHMS KIIABHATYPhl KOMIIBIO-
osudICywancs tepa. [log kaxmoi KJaBUIIEH HAaXOMUTCS KOH-

niacmuHa e
ACHCATOP, U KOI'JIla Mbl HaA)KMMAC€M Ha KJIaBUIIY,

MAKUL —_—
dusnexmpux T U3MEHSIETCS €MKOCTh KOHJIeHcaTopa (puc. §2).
enodNCHR Mukpocxema, MOIKIIOYEHHAs K KIaBUIIAM, HpPH
niacmuna M3MEHEHUU €MKOCTH pearupyeT Ha OykBbl. Tak
Puc. 82 paboTaIOT KJIAaBUIIM KOMIbIOTEpA U TeledoHa.
80

Inasa 1. Dnexmpuueckuii mok



Ilpumep pewenusa 3a0au

Zagaua 1. K oOknaakaM koHjaeHcaTopa eMKOCThI0 3 HD 1aHO HampsokeHHe
12 B u3 ucrounuka toka. Kakoii 3apsi1 nonyuuT kaxjaas oOKJajka KoHaeHcaropa?

ano: Dopmyna: Pewenue:
C=3ud=3-10"® c=2L,; g=CU; g=3-10"-12 Kn=36-10"Kn=
U=12B. U K =36 uKu.
[¢]=®B=—=-B=Kn
Haiimu:
g=2 Omeem: q=36 uKu.

3agaua 2. OOKIaJKH IIOCKOrO0 KOHJEHCATOpa, MMEOIINE TUIOmanb 25 cm?,
OTJZIEJIEHBI IPYT OT IPYyTa CIIOI0M TOAIMHON 5 MM. UeMy paBHAa €eMKOCTh KOHJICH-
caropa? Jlus cinroasl € = 6.

ano: Dopmyna: Pewenue:
S=25cm*=25-10"*m? €. eS -12 -4
_ 6-8,85-107°-25-10
d=5mm=5-10" M C= Od C=— 5107 D=
e=6.
D 2 = 26,55 102D=26,55 nd.
Hauimu: [C] _ M — 0.
c=7? M Omeem: C=26,55 n®.

6 — @usuka, 8 knacc Inasa Il. Dnexmpuueckuii mox

1. B KaKkux LeisX UCMOIb3YIOT KOHAEHCATOP?

2. Kakue Buibl KOHJEHCATOPOB ObIBat0T? Kak ux UCmonb3yror?

3. Uro Takoe 3ieKTpuyecKasi eMKOCTh KOHJICHCATOpa U KaK OHa orpeesnsieTcs?
4. OnHa oOkJ1aiKa IIJIOCKOro KoHzaeHcaropa nonyyuia 3apsa +100 uKa, npy-
ras oOknanka momyunina 3apsan —100uKn. Kakoe xonmnyectBo 3apsma moiy-
YU KOHJeHcaTop?

5. O0bsicHUTE, TOYEMY HE MTPOXOAUT TOK Yepe3 KOHICHCATOP, MOIKITIOUCHHBIN
K IeTTH TOCTOSTHHOTO TOKA.

6. Kax u3MeHHTCS eMKOCTB IIJIOCKOTO KOHAEHCATOpa MPH YBEJIWYECHUH €T0 3a-
psina B 2 paza?

Ynpaxkuenue 14

1. Kak u3MeHUTCA eMKOCTb IUIOCKOIO KOH/AEHCATOPa, €CIIH AUNIEKTPUK MEXK-
7y ero oOKJIaJKaMH 3aroJHUTh TUAIEKTPUKOM C TUAIEKTPUUECKON MPOHHULIA-
eMOCTEI0 € = 2,17

2. Haiinute eMKOCTh KOHJEHCATOpa, €CM KOHIEHCATOp, MOAKIIOYEHHBIH K
MCTOYHUKY TOKa HampsibkeHHocThio 24 B, momyuwnn 3apsia 30 MK

3. Kakoe xonuyecTBO 3apsijia MOJTYYUT KOHJEHCATop eMKocThio 40 H® mpu
nonaue HanpspkeHus 30 B u3 ncrounnka toka B 0Okmaaku?
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4. OOKIaJKu KOHJEHCATOpa, IUIoImans KOTopeix 40 cM?, OTJENEHbI IPYT OT
JIpyra BO3JYIIHOM MPOCIONKOM TonmuHoi 8§ MM. YeMy paBHa eMKOCTb KOH-
neHcaropa?

5. Yemy paBHO HampspKEHHE MEXAY OOKJIaTKaMh KOHAEHCATOpa €MKOCTBIO
3 MK®D, eciiu KOJIMYECTBO 3apsija, MOJyUYeHHOro 0OKIaakaMu, paBHo 42 MxKn?

2
328 ITAPAJIVIEJIBHOE U ITOCJEJOBATEJIBHOE

COEAVMHEHUME KOHAEHCATOPOB

B QJICKTPUYCCKUX LCTISAX BOSHHUKACT H€06XOI[I/IMOCTI) IMOBBIMICHHU S UJIN YMCHb-
mEeHrnA EMKOCTH KOHJCHCATOpAa. B takux ClIydasx KOHACHCATOPbI COCAUHAIOT I1a-
paJlsICJIbHO WJIKM NOCJICAOBATCIIBHO. OmnbIToM OIIPCACIICHO, YTO IIPHU IapaJlJICJIbHOM
COCAMHCHNU KOHACHCATOPOB HUX 3JICKTPUYCCKAA CMKOCTb YBCIUYNBACTCA:

C=C,+C,+C+..+C,. @

> Ilpu napannenvnom coeounenuu KOHIEHCATOPOB 00IAsI YIEKTPHYe-
CKasi eMKOCTh PABHA CYMMa €MKOCTel 0TeJbHbIX KOH/IEHCATOPOB.

OOmumii BUJ apasieIbHOTO COSAMHEHUsI KOHICHCATOPOB MIPUBEICH Ha PUCYH-
ke 83. Jlns mapaiienbHOro COeIUHEHUS KOHJIEHCATOPOB X OOKJIAIKU C MOJOKH-
TEJILHBIM 3HAKOM COEIHHSIOT ¢ OOKJIagKaMHU IMOJIOKHUTENbHBIX 3HAKOB, OOKIaIKH
C OTPHUIATEIBHBIMU 3HAKAMU COCTUHSIOT C OOKJIaJKaMu OTPHUIATENIbHBIX 3HAKOB

(puc. 83).
C:C1 + Cz
o) C C,
U U=U,=0,
o
| 9=q +q>
Puc. 83

[pu mapanienbHOM COSTUHEHUH KOHJICHCATOPOB HAMPSHKEHHE Ha OOIIMX KOH-
1ax OyJaeT OAMHAKOBBIM:

U:U1:U2:l]3:...:Un. (2)
O6IJ.[I/II71 3apsana 6yz[eT PaBCH CYMMCE 3apA10B KaXX 100 KOHAEHCATOpa, TO €CTh

=@t @tqt..t+q,. 3
3Ha‘-II/IT, HapaJIJIGHI:-HBIM COCANHCHUEM KOHI[CHC&TOpOB MOXHO HAKOIIUThH 6OJIB-

e 3apsa10B.
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IlociaenoBare/ibHOE COeMHEHHE KOHICHCATOPOB

Ilpu nocneoosamensvrnom coeounenuu KOHACHCATOPOB BeJIUYHHA,
oOpaTHasi 0011el 3JIeKTPOEMKOCTH KOH/ICHCATOPOB, PABHA CyMMe
BeJINYHMH, 00PATHBIX EMKOCTAM KaK/JA0r0 KOHJAEHCATOpA:

+—+

1 1 1 1 - 1
===t @)
cC ¢ ¢ C,

3HauUT, MMPU TOCIEOBATEIFHOM COCIMHEHUH KOHJICHCATOPOB YMEHbBIIACTCS
001I1ast 31EKTPOEMKOCTb.

[Ipu mocnenoBaTeIbHOM COCIMHEHHH KOHJIEHCATOPOB OO0Iee HaMpsKEHHe
OyZeT paBHO anreOpamdyecKoil CyMMe HaNpsHKCHHMH Ha KOHIIAX Ka)JIOro KOHJICH-

caropa:
U=U+U,+Us+ ..+ U,. ®)

OOmmii BUA TOCIENOBATENFHOTO COEIUHEHHs KOHJEHCATOPOB IPUBEACH Ha
pHUCyHKe 84.

1 1 1
_— = —

C C, C Cl CZ
| cgc
C +C,

U:Ul + Uz

Puc. 84
Ilpumep pewenusn 3adau

Konnencatopsl eMkocThto 2 MK® u 6 Mk® coearHEHbl MapajuielbHO K HUC-
TOYHUKY TOKa HampspkeHueM 9 B. Kakoii Oyzet oOmiast anekTpuyeckas eMKOCTb
nenu? Kakoii 3apsiji MOAYUYUT Kax bl KOHJIEHCATOP?

Hano: Dopmyna: Pewenue:
Ci=2 MKDP=2"10°®D| Co504,=C+ Cs; | Cou=2 MKD + 6 MKD =8 MK D;
=6 MkD=6-10°D |y = - U;  [¢,=2-10°D-9B=1810"° K= 18 MkKu;

U=9B. ¢:=C U |q=6-10°D-9 B=54-10"° Kn=>54 MxKu.
Hatimu:
Coﬁm: ?qI: ?qzz ?

Omeem. Cogr =8 MKD; g, =18 MxKr;
q>=54 mxKu.
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§ 29

1. Kak BbIpakaeTcsi eMKOCTb IJIOCKOTO KOHJIGHCATOpa Yepe3 ero pasmepbl?

2. O0BACHHUTE PUHIUT PabOTHl KOHAEGHCATOpA ¢ U3MEHSIONIEHCS eMKOCTBIO.
3. Kak onpenensiercss o0mias eMKOCTb TPH MapaijieIbHOM COCAMHEHUU KOH-
JIeHCaTOpOB?

4. Kak ocymecTBIsieTcsl MOCIeIOBaTeIbHOE COeJUHEHHE KOHIEHCATOPOB?
Kaxk B 3TOM ciryyae HaxomsT OOy €eMKOCTB?

5. OOknaaku 3apsHKEHHOTO KOHJEeHcaTopa 00e33apsiKeHbl MPU MOMOIIH CO-
equHeHHs mpoBogoM. Kak M3MeHmaach Macca 0OKJIaIoK mocie o0e33apsiku-
BaHUS?

Ynpaxuenue 15

1. Tpu xonnencaropa eMkocTbi0 3 MK®D; 5 MkD u 8 Mk® coenuHeHbI napan-
JIeNbHO C UCTOYHUKOM Toka HanpsibkenueM 12 B. Kaxkoii OyzeT obmas eMKocTh
nenu? Kako# 3apsj MOMy4UT KaxaAbId U3 HUX?

2. Kakyo eMKOCTb MOXHO HOJIy4UTb, COCJUHUB TOCIEA0BATEIBHO TPU KOH-
nercaropa eMkocTbio 12 Mk®; 20 Mk u 30 MxD?

3. JlBa KOHJEHCATOpa ¢ OAMHAKOBOI €MKOCTBIO COEAMHEHBI CHadalla Mocie-
JIOBaTEJIbHO, 3aTeM IapaiijienabHo. Bo ckoibko pa3 Oyaer oTauyarbes oOmas
€MKOCTb IIPH N0CJIEI0BATENBHOM U NAPAIIEIBHOM COEANHEHUAX?

4*. MOXHO JM MOJXY4YUTh €MKOCTh 5 MK®D NpH COeNHEHUHN KOHJEHCATOPOB
¢ emkocThio C) = 4 Mk®; C; = 6 MKkD u C; = 10 Mx®? Eciin MOXkHO, TO Kak?

PEIIEHUE 3A 1AY

3anaua 1. [ImacTUHKY KOHJEHCATOPa UMEIOT (hOPMY KBajJparta CO CTOPOHOM
30 cm. KakoBo paccTosHre MexAy IJIAaCTUHKaMHM KOHJIEHCaTopa, €clu IpU 3a-
MOJTHEHUH TPOMEXYTKa MEXAY MJIaCTUHAMU OyMaroi, NpONUTAHHON XKUJAKOCThIO
(e=2), ero eMxocTh Oblsa paBHa 177 nd?

Hano: Dopmyna: Pewenue:
a=30 cMm=0,3 m S=d% 7.8.85.10712.0.32
C=177 n®=177-10"2® =— 5 =
8:2 C_S'SO'S_S‘SO.az- 17710 12

' T dd 7 |=9-10° M=9 MM
2
Haumu: d= E&a
d=7? c Omeem: d=9 Mm.
84
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3amaua 2. BeluuciauTe 30€KTPOEMKOCTh 3JIEK-
TPUUYECKOH 1enu, n300pakeHHOH Ha pucynke. [lpu ]
TOM €MKOCTH KOHJeHCaTopoB paBHbl C; = 3 MKD; | G
C, = 6 MK® u C3=5MkD. |

G
Jlano: Dopmyna: Pewenue:
Ci =3 Mx® | Konzencaropsl Cy u C; coetMHEHBI 3MKD -6 MKD
Cl ) = m =2MKD
C, =6 Mx®d | mociienoBaTENLHO: : MK®D +6 MK
C; =5 MKO. .
3 G, :ﬁ; Coow = 2MKD+5MKD =
- C+C,
= TMKD.
Haiimu: Kongencarop Ci, coenunen ¢ C;
Cou = ? napaJsieNbHo:
00

Coom = Cip + Ci. Omeem: Coysy = T MKOD.

Ynpaxuenue 16

1. Paccrosnue Mexay oOKkJIagkaMH IJIOCKOTO KOHJEHCATOPA, IIIOMAAb KOTO-
peix 1o 30 cm?, paBHO 4 MM. UeMy paBHA JUAIEKTPHUYECKasi IPOHUIAEMOCTh
cpenbl Mexay OOKJIaaKaMK KOHAEHCATOpa, €CIIM eMKOCTh KOHJIEHCAaTOpa paB-
Ha 20 n®?

2. OOkJIaIKu TUIOCKOTO KOHJIGHCATOpa UMEIOT (opMy Kpyra paauycoMm 4 cM.
OOkJIaIKu OTIENIeHBI APYT OT JApyra cirojoi TommuHon 2 MM. Kakoit 3apsn
HOJIy4UT KOHJICHCATOP, €CIH €ro 0OKJIaskaM aaTh HanpsbkeHue 4 B? Jlusnek-
TPUUYECKYIO TPOHUIIAEMOCTH CIIFO/IbI B35Th PaBHOH 6.

3. ¥V mnockoro koHaeHcaTopa eMkocThio 370 nd mutomab ero oOkaI0K pas-
Ha 300 cm?. Kakoil Tonmunbl Obliia CTEKIISHHAS TJIACTUHKA, €CJIH OHA yCTa-
HOBJICHA MeX 1y oOKkiagkamu? J{ns crexmna € = 7.

4. B xopobOke nmeeTcsi HeCKOJIBKO KOHAeHcaTopoB eMKocThio 30 nd u 70 nd.
CKOJIBKO KOHIEHCATOPOB C yKa3aHHBIMHU €MKOCTSIMHM HAJ0 B35Th, UTOObI MO-
JTY4YHUTb KOHJICHCATOPHYI0 OaTapero eMKocThio 330 nd mpu napauiensHOM co-

eIMHEHUU?
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TECTOBBIE 3AJAHUA AJ1S IOBTOPEHU S I'VTABBI 11

1. Kakoe konuyecTBO 3apsijaa NpoieT yepe3 MonepeyHoe ceueHue MpOBOAHMKA 3a
15 MHUHYT, eciiu cuila ToKa B 1ienu paBHa 2 A?

A) 300 K b) 1800 Kur; B) 900 Kur; I') 600 K.

2. CKOJIBKO 3JIEKTPOHOB MPOLUIO Yepe3 MONEPEeYHOe CeYeHUe MPOBOIHUKA 3a 1 ¢,
eclid B TeYeHHe 2 MHUHYT 4Yepe3 IONEpeyHOe CEUeHHE MPOBOIHUKA MPOLIEN 3apsii
480 Kn?

A) 3-10%, b) 2,5-10"; B) 5-10%; ) 4-10".

3. Ilpy noakirOYeHWH K KOHLAM NPOBOAHMKA HaNpspKeHHs, paBHoro 24 B, uwe-
pe3 Hero mpouen Tok B 400 MA. KakuMm Ob110 snektpuyeckoe conpotusieue (Om)
MPOBOAHUKA?

A) 30; b) 180; B) 60; I') 120.

4. HukennHOBBIN TTPOBOJ IIUHON 4 M, C monepedHbiM ceueHueM (0,8 MM? TIOAKITIO-
yeH Kk nenu. Kakoit cuibl Tok (A) mpoiieT uepes npoBo/i, €Ciu K KOHLIaM IIPOBoJia 1aTh
Hanpspkenue 6 B? YuenbHoe conporusienune s muxpoma p = 0,4-10°° Om-m.

A) 1,5; b) 2; B) 3; I')4,5.

5. Kakum Oyzer obmiee conporusiieHue (OM), €cliu mapaielbHO COEIUHUTD MPO-
BOJTHUKH, 3JIEKTPHUUECKOE COMPOTHUBIICHHE KOTOPBIX 4 OM; 5 Om; 20 Om?

A) 2; b) 4; B) 3; I)s.

6. Kak n3mennrcs o01ee conpoTUBIICHUE, €CIIA 6 ONMHAKOBBIX PE3UCTOPOB, Mapal-
JIEJIbHO COEIMHEHHBIX, COEIMHUTH MOCIEJ0BATEIBHO?

A) yBenuuutcs B 36 pas; b) ymenbuntes B 12 pas;

B) yBenuuutcs B 3 pa3sa; I') ymenbmuTes B 9 pas.

7. Kakoe conporunenne (Om) cinenyer napaijielbHO MOAKIIOUHTH K COMPOTHUBIIE-
Huto 120 Om, uToObl o01iee conpotubiieHue crano 40 Om?

A) 60; b) 80; B) 30; I') 90.

8. OznHa TMIIaCTHHKA IJIOCKOTO KOHJEHcaTopa moiyuuia 3apsa +5 mxKo, BTopas —
sapsn —5 MK, Kakoit 3apsa (MxKo) momyann koHaeHcaTtop?

A) 2,5; b) 10; B) 5; I') He momyuunn 3apsi.

9. Ilpu nogaye oOKJIaKaM IJIOCKOTO KOHJAeHcaTopa HampsikeHus 1,2 kB on nomy-
gu 3apsan 48 mxKo. Kako#t Obta eMkocTh KoHieHcaTopa (HD)?

A) 57,6; b) 40; B) 25; I') 36.

10. Kak u3MeHuUTCs 3NeKTpruyeckas eMKOCTb IUIOCKOr0 KOHJIEHCaTopa, eClid MpocT-
PaHCTBO MEXJy OOKJIaAKaMH 3aloJHUTh BEUIECTBOM, AMAIEKTpUYECKas MPOHHIIAe-
MOCTB KOTOpOTO € = 3?7

A) yBenmuutcs B 9 pas; b) ymenbiutes B 1,5 pasza;

B) yBenuuwntcs B 3 pasa; I') ymenbmuTes B 3 pasa.

11. Kak m3menutcst obmas eMKOCTb, €Clid 4 OAMHAKOBBIX KOHJIEHCATOPOB, COENHU-
HEHHBIX MapajielIbHO, COSAMHUTD MOCIIEI0BATEIbHO?

A) yBenmuutcs B 4 pasa; b) ymenbimuTes B 2 pasa;

B) yBenuunrcs B 16 pas; I') ymenbiutcs B 16 pas.
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BAKHBIE BbIBO/IbI 110 I'VTABE 11

T —— VYrnopsiioueHHOe IBMKEHHE 3apsKEHHBIX YacTHIL, T.€. COCTO-
UT U3 NOTOKA 3apsi/IOB.
Hcrtounuk HcTouHUK, MMEIOIINN MONOKUTENbHBIA U OTPULIATENIbHBIN
MOCTOSTHHOTO TOKa HOJIFOCA, 00pa3y oM TOCTOSHHBIN TOK.
l'anpBanMUeCKU B ranpBaHMYECKOM 3JIEMEHTE XMMHUYECKast SHEPTHsl Mpeoo-
HIIEMEHT pas3yercs B ANEKTPUUECKYIO SHEPTHIO.
Bennuwnna, paBHas 10 YHCIEHHOMY 3HA4eHHUIO padoTe, BBHI-
DneKkTprueckoe HOJIHSIEMOU TIPU MPOXOKJICHUH 3apsia, paBHOTO | KyJoHY,
HarnpsKEeHUe HEKOTOPOIl YacCTH LIENH, HAa3bIBACTCS IEKTPUUECKUM HaAIps-
’KEHUEM MEK]y KOHIIAMH 3TOW YacTH IETIH.
Benuunna, paBHas MO 3HAUEHHUIO KOJUYECTBY OJJIEKTpUYE-
Cuna Toka CKHX 3apsJI0B, IPOXO/AIINX 32 eIMHUILy BPEMEHH uepes I110-
NepeuHOe CeYEHUE MPOBOTHUKA.
DNEKTPUYECKHM CONMPOTHUBICHUEM Ha3bIBaeTCs (PpU3MUecKast
BEJIMYMHA, XapaKTEpU3ylollas CBOMCTBO MPOTUBUTHCS MPO-
Conporusienue XOKJIGHUIO TOKA B LIEMU MPOBOJHHUKA. DIEKTPUUYECKOE CO-
IIPOBOIHHKA MPOTHBIIEHUE TPOBOJHMKA 3aBUCUT OT €r0 F€OMETPHUECKUX
pa3MepoB U MPHUPOJIE BELIECTBA, TO €CTh: R = pé.
Cuna Toka, MPOXOSIIEro MO MPOBOAHUKY, MPSIMO MPOIIOP-
[OHAJIbHA HAMPSDKEHHUIO, MOJAAHHOMY €ro KOHIIOM, U 00-
3axon Oma PaTHO MPOMOPLMOHAJILHA COMPOTHBIIEHHIO TPOBOIHHUKA.
=2
R
ONeKTpUYeCcKHii TmprOOp, MPUMEHSIONIUICS AN Peryiu-
Peocrar pOBaHMS, TO €CTb U3MEHEHHUs, CHJIbI TOKa M HAINPSLKEHUS B
3JIEKTPUUECKON LIETH.
DopMyJIbl CONPOTHBIIEHUS TIPU R=R\+Ry*..*R,,
IIOCJIEZIOBATENILHOM U MapaJlielb- 1 _ 1 n 1 n 1 I 1
HOM COEJIJMHEHUH MTPOBOJHUKOB R R R, R, R,
DopMyITbl EMKOCTH _4q _§ &S
KOHJIeHCaTopa U’ d
dopMyia eMKOCTH IIPH Napa- C=GHrGHGH.AC n
JeTLHOM U TIOCIIeIOBATEILHOM 1 - 1 + 1 + 1 +. 4 1
COEIMHEHNH KOHIEHCATOPOB ¢ 5 5 C,
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IJTABA 111
PABOTA U MOHIHOCTB 2JIEKTPHYECKOI'O TOKA

330 PABOTA QJIEKTPUYECKOI'O TOKA

IlonsiTue 0 padore, BHINOJHACMOH TOKOM

M3BEeCTHO, YTO DIIEKTpUYECKass LENb COCTOMT W3 BHYTPEHHErO0 M BHEIIHETO
y4yacTkoB. Ha BHyTpeHHEM ydacTKe LIeNd — B UICTOYHUKE TOKa, HAIIPUMEP B rajib-
BAaHWYECKOM JJIEMEHTE, XUMHUUYECKasl JHEPrUsl IPEBPALLAETCS B MIEKTPUUYECKYIO.

Ha BHemHem ydyacTke 1M, K KOTOPOMY MOAKJIIOYEH MOTPeOUTENb, SIEKTPH-
YyecKasi DHEprus MPEBPAIIAETCs B MEXaHUYECKY0, TEINIOBYIO, CBETOBYIO U JAPyTrHUe
BUbI SHEpruu. Hampumep, B OAKIIOYEHHOM K LENH MIEKTPOABUIATEIIE dIEKTPU-
YyecKasi SHEPrus MPEeBpaIacTCsl B MEXaHUYECKYIO, a B JIAMIIOYKE — B TEIUIOBYIO U
CBETOBYIO.

[TpeBpaiienne 31eKTPUUECKON SHEPTUHM B SHEPTUIO APYroro BUjJa B NOTpeOu-
TEJIAX MPOUCXOIUT B pe3ysbTare padoThl, BBITOIHAEMON TOKOM. PaccMoTpum, OT
KaKUX BEJIMYMH 3aBUCUT paboTa TOKa.

A
N3 BelpakeHMsl 3IEKTPUUYECKOro HampsikeHUs U = — paloTa, BBIOJIHEHHAS
TOKOM:

A=Uqy. M

N3 dpopmymsl cumsl Toka I = %, NpUHKUMAs BO BHUMaHue g =It, BoipaxkeHue (1)

3aIlIMIeM B CICAYIOIIEM BUJIC:

A=IUt )

PaboTa, BbIOJTHEHHAS 32 ONpe/ieJIeHHOE BpeMsl 3J1eKTPUYECKHM TO-
KOM MOTPeOuTe Isl, pABHA MPOU3BEIEHUI0 CHUJIbI TOKA, POXOASIIEro
y 10 HeMY, HA HaNpsi’KeHue U BpeMs MPOX0K/IeHUS TOKA.

Enunnna paboTbl, BRINOIHEHHAS 3JIEKTPHUECKUM TOKOM, TaK )K€, KaK ¥ €ANHU-
1a paboTsl, BeiuucaseTcs B dxcoynax (Ax), To ects 1 [xx=1A-1B-1c.

1 m:koyab — 3Ta padora, BbINOTHEHHAsA TOKOM 1 A B TeueHue 1 ¢ Ha
y4yacTke nenu Hanpsizkenuem 1 B.

3HAuUT, 1715 BBIYUCICHUS PaOOThI AIIEKTPUUECKOT0 TOKA HYKHBI TpHU Mproopa:
BOJIETMETP, aMIIEPMETP U Yachl.
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Hcnone3yst 3akon Oma i ydyacTka mnenu B ¢popmysie (2), eciau HanpshiKeHUe
BBIPA3UTh Yepe3 CHIIy TOKAa MJIM CHIIy TOKa 4epe3 HampsiKeHHe, TO MOXKHO 3aIlu-
caTh CJIACAYIONIUE TPU SKBUBAJICHTHBIX BBIPAKEHHS paOOTHI TOKA:

2

U
_ _ 72 _
A=1Ut=1 Rl—?l‘. (3)

BobruuciieHne u3pacxoq0BaHHOM JJIEKTPUYECKON IHEPTHH

N3pacxogoBaHHas J1eKTPHYECKAS JHEPIUs KOJINYECTBEHHO PABHA
padoTe, BHINOJIHEHHOI JIEKTPHYECKHM TOKOM.

Ecnu u3pacxomoBanHy0 3HEPru0 0003HaYUTh OyKBOIl W, TO BeIpaskeHue Oy-
JIET UMETh CIIEAYIOIUN BUI:

W=IUt. @)

Pa0Gota, BBINONHEHHAs AIEKTPUYECKUM TOKOM, TO
€CTh M3PACXOJ0BaHHAs TOTPEOUTENSIMHU 3JICKTpHUECKas
SHEPTHs, U3MEPSACTCS CHEHUATbHBIM MPUOOPOM — IJIEK-
TPUYECKUM CUETUYUKOM (puc. 85).

B cuerunke seKTPUYECKON 3HEPruu OOBEIUHEHBI
Tpu Npubopa, yKa3zaHHbIE BbIIE. Takue CUCTUUKH yCTa-
HOBJICHBI BO BCEX MECTaX MOTPEOJCHUS DIEKTPHUSCKON
SHEPruH, T.€. Ha 3aBojaxX, (pabpukax, MPOU3BOACTBEHHBIX
NPEANPUATHAX, a TAKKE B HALIMX KBAPTUPAX.

Ilpumep pewenus 3aoau Puc. 85

UYepes dneKTpUYECKUN HArpeBarTesb, MOAKIIOYEHHBIN K CETH C HAINPSHKECHUEM
220 B, npoxoaut Tok 3 A. Kakyio paboTy BbINOJHUT TOK B TeueHue 0,5 u?
ano: Dopmyna: Pewenue:
U=220B A=1Ut. A=3-220-1 800 Ix=

=3 A — 1 188 000 [k = 1,188 M/Ix.
=054 =1800c. [[4]=1A-1B-1c=1Jix.

Haumu:

A=7? Omeem: A=1,188 M x.
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1. Kak Beipakaercst paboTa, BBIIOJIHEHHAs TOKOM, M B KaKUX €IMHMIIAX OHA
usmepsiercs?

2. Kak MOXHO YMEHBIIUTH PAacX0/l NIEKTPUUECKOH SIHEPTUU B KBapTUpE?

3. Kak Bblumciasiercss u3pacxoJ0BaHHAsl 31E€KTPOIHEPrus?

4. 3anumure GopMyIibl paboT, SKBUBAJICHTHBIX BBIOJHEHHON paboTe dJiek-
TPUUYECKOr0 TOKA.

Ynpaxuenue 17

1. Uepes aBuraTenb, HOIKJIIOUEHHBIN K ceTH HampsskeHueM 220 B, mpoxoaut
Tok 2 A. Kakyto paboTy BBITIOJHSET TOK B 3TOM JBUTaTeje B TeueHHe 20 Mu-
HYT?

2. Yepe3 npoBOAHUK, MOJKIIOUEHHBIN K HampsbkeHuto 12 B, mpoxoaut Tok
20 MA. Kakyto paboTy BBIIOJIHUT TOK B TeueHHe 15 MUHYT?

3. K xoHIIam npoBoaHMKa, conpoTusiaeHue koroporo 200 Om, naHo Hampsixe-
Hue 42 B. Kakyto paboTy BbIIONHSET TOK B TeueHue 20 MUHYT?

4. Kakas snekTpuuecKas 3Heprust pacxoJyercsi B TeUeHHE 5 MUHYT, €CJIM Ha-
npsbkenue B ammnouke 4,5 B, cuna toka 0,2 A?

5. Ilpy MOAKIIOUEHUH SJEKTPUYECKOr0 yTIOra K CETH TOKa HaIpsHKEHUEM
220 B ugepe3 Hero npoxoguT ToK 3 A. CKOJNBKO 3JIEKTPUUECKON IHEPTUU pac-
xonyeTcs npu padore yTiora 3a 10 MmunyT?

331 MOIIHOCTD SJIEKTPUYECKOI'O TOKA

ITonsiTHe 0 MOLITHOCTH TOKA

B paznuuHbIX TOTPEOUTENAX, TOAKIIOYCHHBIX K AJIEKTPUUYECKON CETH, 33 O/IH-
HAKOBOE BPEMSI AJIEKTPUUYECKUIN TOK BBITIOJIHSIET Pa3IMUHYIO paboTy.

Jlist HaXoXIGHUSI MOILTHOCTH P 3JIEKTPUUECKOTO TOKa paboTy A, BBIIIOJIHEH-
HYI0O TOKOM, HYXHO pa3JIeIuTh Ha BpeMs /, U3PacXOJOBAHHOE HA BBIMIOJHEHUE
ATOM pabOTBhI, TO E€CTh:

P= (1)

Ecnu B 3710 BhIpakeHue noxuctaBuTh BhlpakeHue 4 = [ U ¢ paOoTbl, BBINOJ-
HEHHOW JIEKTPUUYECKUM TOKOM B T€YEHUE BPEMEHH /, TO MOJYyUMUTCS CIIENYyIOIIee

A
t

BBIPAKCHUC MOITHOCTH:

Ult
P:T wm ! P=1U )
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> MoiHOCTh HOTpeﬁl/lTe.]'lfl IJEKTPUIECCTBA paBHA IPOU3BECICHUIO CHJIBI
TOKA, l'[pOXO)IHIIIEﬁ 0 HEMY, U MPUJIO0KCHHOI0 K HEMY HAINIPHAYKCHUA.

JI"KEMMC BATT (1736-1819)

AHITIMACKUI WHXKEHep, H300peTarenb,
MexaHHWK. BriepBbie BBen B HayKy JIOIIATH-
HYI0O CHJIy B KauecTBE EIMHUIIBI MOIIHO-
CTH, W YCOBEPUICHCTBOBaHHEM IPHHIIHUIIA
paboThl TAPOBOM MAIIMHBI BHEC OTPOMHBIM
BKJIaJl B pa3BUTHE MPOMBIIIICHHOCTH.

3a OCHOBHYIO €IMHHIY MOIIHOCTH 3JEKTPUUECKOro Toka NpuHAT BATT (BT) B
4ecThb aHTIMICcKoro yueHoro Jl:keitmca Barra.

> Bammom Ha3biBaeTcsi MOIIHOCTH TOKAa CHJIOH 1 A Ha ydacTke Lenu
HanpsixkeHuem 1 B.

[ToTpebuTenbckast MOITHOCTD EKTPUIECKUX MTPUOOPOB, UCHOIB3YEMBIX B T10-
BCEJJHEBHOM ’KM3HHU, HAMHOTO IpeBblmaeT 1 BT, mosToMy Ha npaxkTHKe MpUMEHs-
IOTCSl U MPOU3BOJHBIE €IMHMIIBI — IreKTOBaTT (rBt), kunmosarT (kBT) m MeraBarT
(MBT). IIpu sTOM

1 rexkroBarT= 100 BarT=10? Bart; 1 kunosarr= 1000 Barr= 10° BaTT;

1 meraBarr=1 000 000 BarT=10°BaTT.

Hcnonb3yst 3akoH Oma 17151 y4acTKa T , €CJIM BRIPa3UTh HANPSOKEHHE Yepe3
CHJIy TOKa WJIM CHIIY TOKa 4Yepe3 HalpsKeHUE, MOJKHO 3aIlicarh CIIENYIONIHE TPU
SKBUBAJICHTHBIC BBIPAKEHUSI MOITHOCTH TOKA!

2
p=1U=I"R=" ©))
R

MOIIHOCTH MOTPedUTE el 3JIeKTPHIeCTBA

OOBIYHO HA ANEKTPONPHOOPAX, ABISIOMIUXCS TOTPEOUTENSIMHU HIIEKTPUIECTBA,
€CTh OTMETKAa UX MOITHOCTHU. B KBapTHpax B OOJBIIMHCTBE CIIy4YacB HCIOJb3Y-
I0TCSl SKOHOMUYHBIE JTAMIIOUYKHU C 3JEKTPUUECKOi MorHocTeio 5 Bt, 10 BT, 12 Br.
Yewm Gostbliie MOLTHOCTH JIAMITOYKH, TEM CUJIbHEE OHA CBETUT U MOTPeOIseT dHep-

ruro. Y pa3jMYHbIX TOTPEOUTENCH DIICKTPUUYSCTBA MOIIHOCTH TOXE pa3jIMYHa
(mabn. 3).
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Tabnuya 3

Ne IMoTpeduTen P, Bt No MoTpeduTen P, Bt
1 | MoGunpHbIl TenepoH 0,3-1 7 | TeneBuzop 50-300
2 | PagnonpueMHHK 2-10 6 | CtupanbpHasg MaluHa 350-600
3 | XonoxunsHUK 110-160 7 | Jlamnouka HakanuBanus | 60-1000
4 | KommbroTep 40-200 8 | Yrror 5002000

MomgHocTh NOTpeduTe el IIeKTPUuIecTBa

[ToTpebuTtenbckasi MOIHOCTh AMEKTPONPUOOPOB — INEKTPUUYECKOTO HATrpeBa-
TeJsl, XOJOMUIbHUKA, TEIeBU30pa, KOMIBIOTEPA U T.JI. — OOBIYHO YKa3bIBaeTCs B
ux nacnoprax. [1o MOIITHOCTH MOYKHO BBIYUCIUTH POPMYITY paOOTHI TOKA:

A=Pt, )
BBITIOJTHEHHOM B TEUEHHUE OIpPENIeTICHHOr0 BpeMeHU. Ecin BbIPa3uTh MOIIHOCTD
B BaTTax, BpeMs — B CEKyH/ax, TO €AMHMIIA PaOOTHI HKOYJIb OyAET BhIPAKaThCs
CJICAYIOIIUM 00pa3oMm:
1 JIxk=1Bt1c

Tak Kak BaTT * CEKyHJY SIBIAETCS OYEHb MAJICHBKOW €IMHULEH, HA NMPAKTUKE
npuMensertcs BatT * yac. [Ipu stom 1 Br+u =3 600 Br-c =3 600 [k = 3,6 k[ x.

Ha mpakTuke Takke NIMPOKO UCIOIb3YIOTCSI KpaTHBIC €UHUIIBI Pa0OTHI TOKA!
rekToBart * 4ac (rBT ), kunoBart * yac (kBt+4) u meraBart-vyac (MBt-u).

1 rekToBarT-uyac = 100 Bart* 1 yac = 100 BarT-4yac = 360 000 J[x =
= 360 KuJI0MXKOYIEH;

1 kunoBart-4ac = 1000 BarT* 1 wac = 1000 BarT-gac = 3 600 000 Ix =
= 3,6 Meraxoyis;
1 meraBart-yac=1000000 BarT* 1 vac=3 600000000 Ix=3,6 ruragxoyus.

OObIYHO oOrUIaTa 3a HW3PACXOJOBAHHYIO DJIEKTPOIHEPTHIO OCYIIECTBISACTCS
exeMecsuHo. Hampumep, eciau MecsI| Ha3al MOKa3aHUs CUETYMKA JICKTPUUECKON
sHepruu Obiu 312,2 kBr+4, a moka3zaHus Ha CETOAHSINHUN JeHb 354,6 kBT 4,
TO KOJHMYECTBO M3PACXOMOBAHHOM D3JCKTPUYECKOM OdHEPruM OyAeT pPaBHO
354,6 xBr-u — 312,2 kBr*u =424 xBT*u.

Ha ocHOoBaHuM omnpeneneHHbIX UEH 3a KaXJbld HM3pacXxoJOBaHHbIA KBT-u.
AJIEKTPUYECKON SHEPruu OMpeeseTcs cymMMa oriatel. Hampumep, yMHOXKUB
CYMMY OIUIAThI, ONpeJesieHHY0 3a 1 KBT*4, Ha KOJIMUECTBO IEKTPUUECKOM dHEP-
TUH, U3PACXOJ0BAHHON 3a OJMH MECSIl, MOXHO OMpPEICIUTh CYMMY OILIAThl 3a
AIIEKTPUYECKYIO PHEPTHUIO.
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Ilpumep pewenusa 3a0au

3amaua 1. DiekTpuyeckas Jiamrna MOIIHOCTBIO 15 BT kak1biil 1eHb rOpUT
no 6 gacoB. Haiimute paboty, BeinonHeHHy1o 3a 1 mecsn (30 qHeit) Tokom, mpo-
XOIALINM uepe3 3Ty Jammny. OTBET BbIpa3uTh B KMJIOBATT-yacax.

lano: Dopmyna: Pewenue:
P=15Brt A=Pt. A=15 Br- 180 4=2700 Br-u=
t=64-30=180 u. =2,7 kBt u.
II;Ia:uzm Omeem: A=2,1 kBt u.

3amaua 2. HailaguTte CONpOTUBICHUE CUPAIH JIAMIIbI, €CJIM JIEKTPUUYECKas
namna, umeroias MoiHocTh 60 BT, paccunTtana Ha Hanpsixenue 220 B.

ano: Dopmyna: Pewenue:
P=60Br 2 2 2
U U 220
U =220 B. P=—; R=—1. R==-O0m=807 Om.
2 2
Hatimu: [R]:B—: B _B_ Om.
' Omesem: R = 807 Om.

1. Kak BbIpakaeTcsi MOIIHOCTh 3JIEKTPHUUECKOro TOKa?

2. B xakux eqMHMIIAX BBIYUCIISIETCS MOITHOCTD TOKA?

3. Yto BBI 3HaCTEC O MOIIHOCTH TOKA y TIOTpeOUTENeH dJIeKTpruiecTBa?

4. BoiBenuTe BbIpakeHUE MOIIHOCTH TOKA Yepe3 HAMPSKEHUE U COTPOTHUBIIC-
HUE U BBIPaXKEHHE MOIIHOCTU TOKa 4epe3 CHUJy TOKAa U COMPOTHUBJIECHHUE, UC-
nosb3ys popmyiry 3akoHa Oma u popmyiy (2).

5. Kak BbI BBIUMCHISIETE PAacXO] KHUJIOBATT-4aCOB AJIEKTPOIHEPTHUU B CBOEH
KkBapTupe?

6. Ilouemy wu3pacxomoBaHHAsi AIIEKTPOIHEPTHS BBIYUCISAETCS B KUJIOBATT-
qacax?

1. Onpenenure CTOMMOCTh BBINOMHSAEMOM 3a 1 yac paboThl TOKa, MPOXOAs-
IEro Yepe3 cleayrone ObIToBbIe MpUOOphL: A) yTior MommHocThio 300 Br;
b) nmammouka momuocteio 60 BT. Crpocute y pomuTeneld, CKOJIbKO CTOUT
1 kBT * 4 35eKTpO3HEPTHH.

2. Ompenenure, CKOJIBKO JICHET HYKHO 3aIUIaTUTh 38 U3PACXO0I0BAaHHYIO TeJle-
BH30POM B Ballleil KBapTHPE JIEKTPOIHEPTHIO MPH €ro eKEeTHEBHOW padboTe
no 2,5 yaca. [lorpeburenbckas MOITHOCTH TeneBu3opa — 220 Br.
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§ 32

PEIIEHUE 3A 1AY

3anaua 1. JIse namnouku MomrHocTsAMH 100 BaTT 1 200 BaTT MOACOSAUHEHBI
napasuiesibHO K ceT ¢ Hanpsbkenuem 220 B. Halinute cuiny Toka B KaxJ0i jJam-
MOYKe, OOIIYI0 CHJIy TOKa, MPOXOMSIIYI0 Yepe3 00€ JIAMIIOYKH, COMPOTUBIICHNE
Ka)KJIOW JTaMIIOYKU U 001IIee COMPOTHUBIICHUE JIAMITOUECK.

ano: Dopmyna: Pewenue:
P,=100 Br P P 100 Bt 200 Br
1 . = = ; = = ,
P=200Br | I=7 12_52, =g~ GAAL =" =0.91A
Um220B. | in. o _U. [1=045 A+091 A=136 A;
9 1 —_
Haitmu: /i 220 B 220 B
_ _ U U = =4890Mm; R, = =~2420
L=?5L=" R,=—; R=—. 045 A Mo 0,91 A "
[=7 Ri=7? £ d
R=2R="? R=2228 _1620m.
1,36 A
Omeem: 1,=0,45 A, L,=091 A, I=1,36 A.
R;=489 OMm, R,=242 Om, R=162 Om.

3agaua 2. [lorpebutenu ¢ comporusienuem 80 Om u 60 Om nocrnenosa-
TEJIbHO coeMHEHbI B 1eny. C Kakol MOIIHOCTBIO paboTaeT BTOPOH MOTPpeOUTENb,

€CJI MepBBIN paboTaeT ¢ MOIIHOCTRIO 12 BT?

ano: Qopmyna:
R1:800M U1=U2=U;
R, =60 Om U’ U’
p=12Br. | T BT AT
ST Br-Om
Havimu. [Pz] — — Br.
P,=2 OMm

Pewenue:

12-80
P2 =
1 60

Br=16BT.

Omeem: P, = 16 Br.

3agaua 3. [lorpebutenu, conpoTHBIEHUE KOTOPHIX paBHO 75 OM u 50 Owm,
COCIMHEHBI MocienoBaTeabHo. C Kakoi MOIIHOCTBIO paboTaeT BTOPOW MOTpeOu-
TeJb, €CJIM MOUIHOCTb NepBoro norpedurens 120 Br?
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ano: Dopmyna: Pewenue:

» =150 Om P—PlRZ [P]_BT‘OM_BT P = > —— Br=80Br.
P, =120 Br. 27 1' 27 o T T
Haumu:

P2:?

Omeem: P, = 80 BT.

Ynpaxunenune 18

1. Haiimute noTpeOUTEeNIbCKYI0 MOIIHOCTD JIBUTaTeNsl, padoTaoIero Ha Ha-
npsbkennn 220 B ¢ cunoit Toka 4 A.

2. Jlammouka aBToMOOMIs MomtHOCTRIO 40 BT paccumTana Ha HampsoKeHHE
12 B. Onpenenure cONpOTUBICHUE JIAMIIOUKH.

3. Ilpu mpoxoxaeHuH Yepe3 Lenb 5 A Toka snekTpuyeckas minta 3a 30 Mu-
HyT pacxonyeT 1800 x>k srepruu. Kakum ObIJI0 COMPOTHBIICHHUE TITUTHI?

4. loka3aHus 3J€KTpPOCUETYMKA B Havalle Mecsla cocTaBistoT 1450 kBr-u4, a
K KoHIly Mecsua — 1890 kBt -+ 4. CkoIbKO 3JEKTPUYECKON 3HEPruu ObLIO U3-
pacxo0BaHO B KBapTUPE B TEUCHHE MecsLa?

5. Yepes naMIouKy, NOAKIIOUEHHYIO K CETH ¢ HampspkeHueM 220 B, mpoxo-
aut Tok 0,4 A. Kakyro paboTy BBIIOJHUT TOK B TeueHue 10 MUHyT?

6. JIBe 2IEeKTpUUECKUE JIAMITOYKH, MOITHOCTH KOoTopbix 10 Bt u 15 Br, nox-
KJIIOUEHBI K ceTu ¢ HanpskeHueM 220 B. Onpenenute ConpoTHBIEHHE HUTH
HaKaJIMBAaHUS KaXKIO0H TaMIOYKH.

7. Ha yuactke nenu c Hanpsokenuem 220 B Tok BwhimonHua paboTy B
176 k. Kakoe kKolM4yecTBO 3JEKTPOHOB IMPOIIJIO 3a 3TO BpeMs yepes Io-
IIepEeYHOE CEYEHUE TPOBOJHUKA?

8. INorpedutenu, conpoTuBieHre KOTopbiX 120 OM n 160 OM, MOAKITIOUCHBI
napasutenbHo K 1eny. C Kakod MOIIHOCTBIO paboTaeT MmepBblid MOoTpeduTes,
€CJIM BTOPOH paboTaeT ¢ MOMIHOCTBIO 15 B1?

9. IloTpedbutenu, conporuBieHre KOTopbix 30 OM u 75 OM, COSTUHEHBI T0-
cinenoBaresibHO. C Kakoi MOLIHOCTBIO paboTaeT NepBblii NOTPeOUTENb, eCiIu
BTOPOH paboTaeT ¢ MOIHOCThIO 25 BT?

10. Cnenyet HarpeTh BoAy JBYMs HarpeBatensiMu. B kakom ciydae Bojia Obl-
CTpee HarpeeTcs: MpHU MOCIe0BAaTEIbHOM WM TPH MapauIeIbHOM COeHe-
HuM Harpeateneii? [losicHuTe OTBET.
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§33

Jlabopamopnasn paboma.
ONPEJAEJEHHUE 3JJEKTPUYECKOU MOIIIHOCTH
MNOTPEBUTEJISA (JIAMIIOYKHN)

Heap padoTbl: HAay4YUTHCS ONPEACHATH

/\ MOIIIHOCTH MOTPEOUTENS Yepe3 CULy TOKa M Ha-
HpsDKEHHE, TaHHOE EMY.
Heo0xonumoe o0opyaoBaHHe: HCTOYHUK
TOKa, MOTpeduTeNb (JTaMIouKa), amMIepMerp,
BOJITMETP, KJII0Y, COSTUHUTENIbHBIE TIPOBO/IA.
Iopsiox BbINOTHEHUS padOTHI

1. Cobepute Liemb, COCTOSILYIO U3 UCTOYHHU-
Ka TOKa, JaMIIOYKH, aMIIepMeTpa, BOJIBTMETpa

. | u Kioua (puc. 86).
= 2. HavepTtute cxemy COOpaHHOHN AIEKTpHU-
| C YECKOM LIETIH.

3. BkirouuTe K4 M 3aIyCTUTE CEKyHJO-
Puc. 86 MCD.
4. Onpenenute NOKa3aHWs aMIepMeTpa U
BOJIBTMETPA U 3aIHUIIUTE B TAOIHUILY.

5. C nomompto popmynbl P=/ U BBIYUCITUTE U3PACXOIOBAHHOE KOJIHYECTBO
ANIEKTPUYECKOM SHEPIUH U 3aUILUTE B TAOIHILY.

6. OTKJIIOYUTE KJIH0Y M OJHOBPEMEHHO OCTAaHOBUTE CeKyHuomep. Bpems 7, B
TEUeHHE KOTOPOro ropesa JaMIouKa, 3aMUIIUTe B TaOIHILy.

7. Boruucnnute U3pacxo0BaHHYIO AJIEKTPUUYECKYIO SHEPTHUIO C TIOMOILBIO (Pop-
myabl W= U t. Pe3ynbTar 3anumuTe B TaOIMILYy.

8. IToBTopuTe onbIT 3 pasa. Pe3yabraThl 3anummnTe B Ta0IUILY.

9. BbluMcauTe  CpPEeIHIO  MOUIHOCTh  JIAMIIOYKM — 4Y€pe3  BbIpaKeHHE
P, =(P1+P,+P5)/3. Tlony4yeHHBbIi pe3yibTaT CPaBHUTE C MOIIHOCTBHIO, 3alHCaH-
HOU Ha JIAMIIOYKe.

10. IlpoananusupyiTe pe3yabTaThl U CIENANTE BHIBOI.

N | I A U B P, Br P, Br t, ¢ W, Br-c
1
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1. MoxHO 11 cKa3aTh, YTO DIIEKTPUUECKast SHEPIHsl, U3PACXOJ0BaHHAS MOTpe-
Outenem, paBHa pabOTE, BBIMOIHEHHON TOKOM?

2. 3meHseTcst 11 MOIIHOCTD JIAMIIOYKH M3-32 TOBBIIICHUS UJIA yMEHbBIICHUS
CHJIBI TOKA, MTPU MOBBIIICHUU WJIA TIOHM)KEHUH HANIPSKEHUS B UCTOUYHUKE?

3. Kak u3MeHATCS IOKa3aHUs aMIlepMeTpa ¥ BOJIBTMETpa, €CIIH B JJabopaTop-
HOH paboTe JTaMIIOUKY MIOMEHSTh Ha JIPYTYI0, ¢ OOJIbIIeH MOITHOCThIO?

4
33 HAT'PEBAHME ITPOBOJHHUKOB 110/ BJUSIHUEM

IJEKTPUYECKOI'O TOKA

KosmnyecTBO TEN10ThI, BbljIeJIseMo€e IIPOBOIHUKOM

B npoBogHMKaX YMOPSIOYSHHO JBHKYIITUECS dJIEKTPOHBI 00pa3yIOT NMEKTPH-
YEeCKUM TOK. DJIEKTPOHBI BO BPEMSI CBOETO HAIMPABJICHHOTO JABH)KEHUS CTalKNBa-
I0TCSI C aTOMaMM MIPOBOIHMKA. B pe3ynbraTe TaKuX CTOJKHOBEHUH 4acTh SHEPrUu
3JEKTPOHOB MEPEAAETCS aTOMaM MPOBOJHUKA, U BHYTPEHHSISI SHEPrUs IPOBOAHU-
Ka BO3pacTaeT, T.€. OH HarpeBaetcs. [[03ToMy U3 MpOBOAHUKA BBIIEIAETCSA KOJIH-
YECTBO TCILJIOTEHL.

Ecnu npu nmpoxoxkAeHUH 3JEKTPUIECKOr0 TOKa Yepe3 MPOBOJHUK paboTa, BbI-
MOJIHEHHAsI TOKOM, PacXOAYyeTCs TOJBKO HA YBEJIMYEHHWE BHYTPECHHEW SHEPrUH
POBOJIHUKA (€T0 HAarpeBaHue), TO paboTa, BRIMOJIHEHHAs TOKOM, OyJeT paBHA KO-
JIMYECTBY TEIJIOTHI, BBIACIISIEMON MTPOBOJHUKOM:

0=4 wm Q=IUt Q)]

N3 paBenctBa U = [ R 15 KOJIMYECTBA TEIJIOTHI, BBIJIEASEMOr0 MPOBOTHUKOM,

BBITEKAET CJICAYIOIIEE PABEHCTBO:

O=PRt. 2

> KosnyecTBO TemjioThl, BbiJessieMoe NMPU NMPOXOKACHUHU JJIeKTpUYe-
CKOIr'0 TOKa 4Yepe3 MPOBOAHHMK, PABHO NPOM3BEICHUI0 KBAapaTa CHJIbI
TOKAa, CONPOTHUBJICHUSI MPOBOAHUKA M BpPeMeHHU, 3aTPA4YEHHOr0 JJisi
MPOXO0KACHNS ITOT0 TOKA.

K Takomy BBIBOJY MPUIILIN HE3aBUCUMO APYT OT Jpyra Ha OCHOBaHHUH IPOBe-
JICHHBIX ONbITOB aHrnuickuil yuenbldl [l:keiimc IlpeckorT Ixoyab (1818—1889)
U pycckuid yuensiid Imuimii Xpucrtuanosnd Jlenn (1804—-1865), nosTomy oH Ha-
3bIBa€TCs 3aKOHOM J[koynsa—Jlenia.

[Ipu npoxokaeHnU TOKa Yepe3 NPOBOIHUK BbIJIETIEHHOE KOJIUYECTBO TEIIOTHI
OOBIYHO BBIUUCISETCS B eAuMHUIAX Oxcoyab (xK), kunodsycoynv (w:x) u meza-
oxcoyns (M/Lx).

1 xJIx=1000 JIx=10* [Iix; 1 M Ix=1 000 000 T:x=10° k.
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DeKTpUYecKas JIaMna HaAKaJHBAHHSA

B ObITy 11 OCBelIeHHs HCIONB3YIOT B OCHOBHOM JJIEKTpHYe-
CKHME JIaMIlbl HaKaJMBaHUs, KOTOPbIE CBETAT 3a CUET HaKaJMBa-
HUS CIIUPATH TIPH POXOXKJICHUU TOKaA (puc. 87).

OcHOBHasi 4acTb JIaMIbl HaKaJUBaHUS — 3TO CIUPaAJb, CKPY-
YeHHas U3 TOHKOH Bonb(pamoBoii HUTH. BeiOOp Bosb(hpamMoBoit
HUTH OOBSICHSETCS TE€M, YTO BOJIb(pam MpH HArpeBaHUM HeE IIa-
BUTCS, TaK Kak umeeT Temneparypy miaasieHus 3000 °C u pomny-
ckaet HakanuBanue 1o 3000 °C.

[lepBast mamna HakanuBaHus Obla u3o0peTeHa B 1872 romy
PYCCKUM 3JEKTpOTEXHUKOM AJjekcanapom Hu-
kosaaesudem JloapirmubiMm (1847-1923). Tlepsyto
YCOBEPIICHCTBOBAHHYIO JIAMIIOUKYy M300pen B 1879
rojly amMepHuKaHckuil yueHslii Tomac AJsiBa Jaucon
(1847-1931).

B kBapTupax B OCHOBHOM HCIOJIB3YIOTCS JIaM-
nbl HakanuBaHus HanpsbkeHueM 220 B. Cerogns Ha
MIPOM3BOJICTBE U B OBITOBOM OOCITY)KMBaHUHU KPOME
JIaMIT HaKaJIMBaHUS UCTIONB3YIOTCA XOJIOJHBIC JIAMIIbI — JIAMIIBI C MHEPTHBIM Ta-
30M (puc. 88). C mpuHIUNOM HX pabOTHI MOAPOOHO O3HAKOMHUMCS B TMOCIENYIO-
[IUX TeMax.

Tak xak B 1JaMmax HaKaJHMBaHUA OOJBINAS YACTh MIEKTPUUIECKON SHEPTUH TIpe-
BpallaeTcs B TEIUIOBYIO, KOA(PPHUIMEHT MX MOJE3HOTO JIEHCTBUS HEBBICOKMIA, a B
JaMIiax ¢ MHEPTHBIM Ta30M OOJblIas YacTh 3JEKTPHUYECKON HEPIHM MpeBpalia-
eTCs B CBETOBYI0. B Takux jaMmax aiekTpuueckas SHeprus pacxoayeTcs MeHbLIIE,
OHM HE HAKaJIMBAKOTCA JIaXKe MPHU JUIMTEIbHOM T'OPEHUH, NOATOMY Ha Mpeanpu-
ATUSX, B MarasuHax, Ha yJIulax, rJe OCBEIEHHE Ha HOUb HE BBIKJIIOYAeTCs, UC-
MOJIB3YIOT Yallle BCEro ra3oHanojHeHHbIe JaMIbl Oenoro cBeyeHus. B mociennee
BpeMsl TAKMMHU JIaMIIaMH TOJIb3YIOTCS M JIJIS1 OCBEIIEHUS KHUIIbS.

Puc. 87

Puc. 88

Koa¢gdnumenT noJie3Horo aeiicTBusi NoTpeduTeIeH JIeKTPHYeCTBA
OmnpenenenHas 4acTh o01Iel padoThl (Ays,) HIEKTPUUECKOTO TOKA PACXOAYET-
Cs Ha BBITIOJIHEHHUE TIOE3HOU (A 0ze5) PAOOTHI.
Beaununna, n3mepsieMasi OTHOLIEHHEM I10JIE3HOH PadOTHI dJIeKTpUYe-
CKOr0 TOKA K 0011eil 3aTpayeHHoi padoTe, Ha3bIBaeTcs K03(ppuumeH-
TOM I0JIE3HOT0 JAeiicTBUSA NMOTpeduTe sl JIeKTPUYecTBA U 0003HAYa-
ercs OyKBO# 1).

A}’l0’1€3 A}’IO’IES
n=—— mwm n=——-100%. 3)

ooy 06wy
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Kosdpdunuent nonesnoro aeiicreus (K1) norpedurens snekTpudecTa omu-
CBIBAETCSl TAKKE YEPE3 MOIIHOCTb!

P P
— nones — nones . 0
N=—— wm N=—-—"100%, @)
obw ooy
rne P,s, — 3aTpauyeHHast 001asi MOIIHOCTb, Pye; — TOJE€3HAS MOIITHOCTb.

KoaddunmeHT mone3Horo MecTBUS JIaMITbl HAKaJIMBaHUS HEBBICOK U COCTaB-
aseT 4—6%. ITo 3HAUUT, 4TO JIUllh 4—6% 3aTpayeHHON €10 IEKTPOIHEPTUU Tpe-
BPALIAIOTCS B CBETOBYIO SHEPIUI0, a OCTasbHble 94-96% — B TenoBy1o.

Ilpumep pewenus 3aoau

[o cnupanu ¢ conporusnenreM 40 Om nmpoxoaut Tok 5 A. Kakoe koianuecTBo
TEIJIOTHI BBIACIISIETCS CIIUPaJblo B TeueHue 1 u?

ano: Dopmyna: Pewenue:
R=40 Om O=FRt; 0=5*+40-3600 JIx=
I=5A [Q]ZAZ'OM'C :IDK =3600000 H)K:3,6 MI[)K
t=14=3600 c.
ga:ulz)flu: Omeem: Q=3,6 M]Ix.

1. Kaxk Beipaxkaetcst popmyna JIxoyns—JIenma?

2. 3a cyer 4yero OCBEILAET JIaMIIa HaKaJIuBaHUs?

3. Ilouemy nmpu NpOX0KIEHUM TOKA Yepe3 IMPOBOJHUK OH HarpeBaeTcs?

4. Kak onpenensercs Kod()OHUIMEHT IOJE3HOTO IEHUCTBUSA NOTpeOuTeneit
3NIEKTpUyYecTBa?

5. IloueMy TOHKHE JIMCTBI CHUPAIN DIEKTPUUYECKON IIJIMTHI CHIIbHEE Harpe-
BarOTCs?

1. Bo3pMuTE HErOJHYIO K MCIOIb30BAHHIO (MJIM HOBYIO) JIEKTPHUECKYIO JIaM-
NOYKY C HENMOAKJIIOYEHHBIM K CETH naTpoHoM. IIpoananusupyiite ee ycTpoi-
CTBO M U3yuuTe ee padoTy. 3anuumuTe PyHKINU METAJUTMYECKUX MIACTUHOK,
3aKpeIUIEHHBIX B TIATPOHE C pe3b0o, cupainud u

CTEKJISTHHOM KOJIOBI.

2. CpaBuute pacxon sHepruu 3a 10 yacoB Jamibl Ha-

kanuBaHus U LED-namiibl, MOIKIIOUEHHBIX K AJICK-

TPUYECKOW LENH I0Ma:

— MOLIHOCTB JIaMIIbl HakajluBaHus — 60 Br;

— MmoiHocth LED-namner — 7 BT.
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Ynpaxuenue 19

1. o cnupanu c¢ comporusnenuneMm 100 Om mpoxomut Tok 10 A. Kakoe
KOJINYECTBO TEIJIOTHI BBIJCIAETCS OT 3TOM ClMpaiu B TeyeHue | MUHYTHI?

2. Kakoe KOJIM4YecTBO TEIJIa BBIAEISETCS U3 DIEKTPOHArPEBaTeNsl CONPOTHB-
nenreM 20 Om, NOAKJIIOYEHHOro K ceTH ¢ HampsbkeHueMm 220 B B TeueHue
1 yaca?

3. B nenb UCTOUHMKA TOKA MOCIIEI0BATENbHO MOAKIIIOUEHbBI aJTFOMUHUEBBIA U
HUXPOMOBBII TPOBOZIA C OAMHAKOBBIM MONEPEYHBIM CEYEHUEM U JuIHHOU. Ka-
Kas U3 HUX HarpesaeTcs 0obiie?

4. Cnupanp yTiora HM3rOTOBJIEHA M3 HUXpOMa C IONEPEYHBIM CEYEHHEM
0,2 mm* 1 auHO# 2,5 M. KakoBa MOLIHOCTB yTIOTa, €CJIM OH PacCYMTaH Ha
220 B?

5. Ilpu npox0oK1€HUHU KAaKOW CHJIbI TOKA Yepe3 MPOBOJHUK C COIPOTHBIIEHUEM
50 Om B Teuenne 10 munyT Boiaenutcs 120 x/Ix rennors?

335 PEIIEHUE 3A1AY

3amgaua 1. B menu snekTponBuraTtens, MOJKIIOYEHHOTO K CETH C HaIpsoKe-
Huem 220 B, cuna Toka paBHa 3 A. Kakyro moje3Hyro paOoTy BBIIIOJHHUT JBUTA-
Tenb 3a 1 yac, ecnu ero koadduiuent noneznoro aerctrus (KIL) 80%?

Jano: Dopmyna: Pewenue:
I=3A Aoy =1U t Aoey =3 A-220 B-3 600 ¢ =2 376 000 JIx.
U=220B 4,0, _ 2376000 [T -80%
t=1u=3600c T]:A—IOO% Anones 100 % :1900800I[)K:‘::
_ o 0oy o
n =80%. ~1,9 MJIx.
Zaum:u:? Omesem: Anore:~1,9 M k.

3agava 2. OnekTpoHarpeBaTellb MOIIHOCTBIO 1,2 kBT M anextpuyeckas
JIaMIIOYKa MOIIHOCTHIO 15 BT moakitoueHsl K ceTu napasiesibHo. Bo ckoibko pas

OOJIBILIE AIICKTPUYCCKON DHEPIHMH PACXOMYETCs AJICKTPOHArpeBaTesieM, YeM JiaM-
IOYKOMI?

Hano: Dopmyna: Pewenue:

Py =12 kBt = 1200 Bt wi=Pt w1200
U=220B Wy=P; t: —2=—15 =80 pa3
P, =15 Br.
2ol W_B_R

i W, ht B Omeem: Ly 80 pas.
m ? 2
W,
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3anaua 3. [lorpebutenu, conporuBieHre KoTopsix paBHo 20 Om u 30 Owm,
coeMHeHb! napasiensHo. Kakyio paboTy BBITOTHUI BTOPOM NOTPEOUTENb, KOTa
HepBbIN MOTPEOUTEINb 32 ONMpe/ieIeHHOE BpeMs BhIMOIHUI padboTy B 240 J{x?

Jano: Dopmyna: Pewenue:
R, =20 Om U=U,=U 240-20
R2 =30 Om y U2 . U2 . Az = I[)K =160 I[)K
Ay =240 Jix Y
f1 = fz =1.

_ AR _Jbx-Om

Havimu: 4= R [A2] Y =
A, =9 2 Omeem: A, = 160 JIx.

Ynpaxuenue 20

1. DnexkTpuyecknil YallHUK, TOAKJIIOUEHHBIH K ceTH ¢ HanpskeHuem 220 B,
uMeeT noTpeduTensckyo mMomHocTh 1,1 kBT, Kakoif Tok mpoxoaut yepes
YJalfHUK TPH €ro MOAKJIIOYEHUN K CeTu?

2. Yepes cniupaiibHblii 1poBo ¢ conpoTusieHreM 50 OM npoxoauT Tok 4 A.
Kakoe KoJIn4ecTBO TEIIOTHI BBIEIACTCS B CHUPAIN B TeUeHHE 2 4acoB?

3. Kakoe KoJaMu4ecTBO TEIJIOTHI BBIAGISET 32 Yac AIEKTPOHArpeBaTesb ¢ CO-
npotusieHreM 60 OM, MOAKIIIOUEHHBIN K ceTH ¢ HanpsikeHueM 220 B?

4. DnexTpoHarpeBareib MOLITHOCTHIO 2,2 KBT MOAKIIIOUEH K CETH C HaIpsKe-
Huem 220 B. Kakoii Benu4rHbI TOK MPOXOAUT Yepe3 Hero?

5. Crimpasip yTiora JJIMHOM 2 M M3rOTOBJIEHA U3 HUXPOMA, a MJIOIAAb €ro Ho-
nepeyroro ceuenust papHa 0,1 mm*. KakoBa MOIIHOCTB yTIHOTa, €CIIM OH pac-
cunTaH Ha HampsiokeHue 220 B?

6. JIBa snextponarpesarens ¢ conporusieareM 200 Om u 300 OM noxkito-
YeHbl NapaljieIbHO K AIEKTprueckoil ceTH. CpaBHUTE KOJINYECTBO TEMJIOTHI,
BBIZIEJIEHHOE UMH B OIHO U TO K€ BpeMs.

7. IloTpeOuTenbckas MOIIHOCTb IEKTPUYECKOTO YalHHMKA, PACCUUTAHHOIO
Ha 220 B, paBna 550 Br. Kakoe konm4ecTBO TOKa MPOHAET Yepe3 YalHUK U
YeMy paBHO €ro CONMPOTUBJICHUE MPH MOIKIOUEHUH €ro K ceTH?

8. Uepes npoBoj, MOACOEINHEHHBIN K NIEKTPUUYECKOMY JBUTATEII0, IPOXO-
aut Tok 0,5 A, Hanpsxkenue B HeM 20 B. Kakyro paGoTy BBINOJHHUT JABMra-
tenb 3a 1 wac? KIIJ[ nBurarens pasen 80%.

9. Ilotpebutenu ¢ conporusieHussMu 50 OM u 16 OM coearHEHbI MOCIEI0-
BarenbHO. Kakyio paboTy BBINOJIHUT NEPBbIM MOTPEOUTEND 3a ONpeeIeHHOe
BpEMsl, €CJIM BTOPOM MOTPEOUTEIIb 32 3TO BPEMS BBIIOJIHACT paboTy, paBHYIO
400 Tx?
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3 36 INPAKTHYECKOE IPUMEHEHUE

3AKOHA J/KOVJISA-JTEHLA

B mnepBoit monoBune XIX Beka aHIIIMHUCKUM YUYEHBIM
J. JIxxoynem u pycckum yueHbIM E. JIeHmeM OB OTKPBHIT 3a-
KOH, OIIPEACIAIOIINNA KOJIMYECTBO TEIUIOTHI, BBIACIAEMOM IPO-
BOJTHMKOM TP MPoXojJe Toka 1o Hemy. Ha pucynke 89 noka-
3aHO YCTPOWCTBO JUISl MPAKTHUYECKOM MPOBEPKU ATOT0 3aKOHA.
Korna yepe3 npoBOIHUK C CONMPOTUBICHUEM R MPOBOAST
TOK /, OH BbLAENseT Temioty Q. Ecnu yBenuuuTh Bpems Mpo-
X0KJIEHUS TOKA, POXOASIIET0 YePE3 CIIUpajb, TO KOJUYECTBO
Puc. 89 BBIJICJISIEMOM TEIUIOTHI Takke YBeAU4HUTCA. ONBITHBIM IyTEM
JI0KA3aHO, YTO YBEJIMYEHHE COMPOTUBIICHHUS MPOBOAHMKA (CIMpATM) WM CHUIIbI
TOKa, MPOXOJAIIEr0 MO HEMY, HAXOAUTCS B CJIEAYIOLIEM COOTHOILICHHH:

Q=P Rt

DTOT 3aKOH UMEET OOJNBIIOE MPAKTHIECKOe 3HaYe-
HHME U B TOM OTHOIIEHMH, YTO OH MOKa3bIBAET MpeBpa-
IIEHUE JIEKTPUIECKON PHEPrHH B TEIJIOBylo. Hrimke
MBI 03HAKOMHUMCsI C 000pyI0BaHNHEM, pabOTAIOIIUM Ha
OCHOBE 3TOH 3aKkoHOMepHOCTH. [IpuHLIKIT pabOTHI BCex
ANEKTPUUECKUX HATrpEeBaTENbHBIX MPUOOPOB OCHOBAH
Ha HarpeBaHWM MPOBOJHUKOB MPH MPOBEICHUU DJICK-
TpU4ecKoro Toka. Bo Bcex aTux mpubopax ycTaHaBiIH-
BAETCSl HArPEBATEIBHBIN AEMEHT C pa3IM4HON KoHpurypanueh (puc. 90).

Puc. 90

> JJIeMEHT HAKAJUBAHHUS M3rOTOBJSETCS W3 NMPOBOAHHKA C 00.JIb-
UM YIeJbHbIM CONPOTHUBJIEHHEM, YCTOHYHUBBIM K TemIieparype
\“ 1000—1200 °C.

TemioBoe BO3/1€HCTBHE TOKA MIMPOKO UCHOJIB3YIOT B OBITY B 3JIEKTpOHArpeBa-
TEJIbHBIX MPUOOpax, TAKMX KaK 3JIEKTpoHAarpeBaTelb (IUIMTA), YTIOT, MIEKTpUuye-
CKM{ YallHUK, a TAK)KE B 2JIEKTPOCBAPOYHBIX anmaparax.

OaHMM M3 YCTPOWCTB, OCHOBAHHBIX Ha TAKOM HPUHIMIE PAaOOTHI, SBISET-
csa yTior. Korma HarpeBaeTcs 3J€MEHT HaKallMBaHMS, METAJNIMYeCcKas IUIACTHHA
TOK€ Harpepaercsa. MerainyecKkas IIaCTUHA U3TOTOBIIACTCS TSAKEIIOW, HUKHSASA
4acTh — MIaAKOH. Jlo n300peTeHust yTIOroB, UCIONb3YEMbIX CErO/IHS, B Ka4eCTBeE
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HarpeBaTelsl METaNTMYECKUX TUIACTHH YTIOTOB HCIOJIb-
30BaJIM pacKajleHHbIH yrousb (puc. 91 a).

CoBpeMeHHBIE YTIOTH HarpeBarOTCs TOCPEICTBOM
ANEKTPUIECKO dHEpruu (puc. 91 6), ¢ MOMOIIBIO dIe-
MEHTa HaKaJHBaHUS, PACIOIOKEHHOTO BHYTPH MeETall-
JMYECKON 000T0UKH, — TPYOBI.

HexoTopblie 3nekTpoHarpeBaTesibHbie MPUOOPHI, IHU-
pPOKO TpHMEHsSEMbIE B TIOBCETHEBHOM OBITY, H300pa-
KEHbl Ha pucyHke 92. B mocrnenHee BpemMs B KauecTBe
OXJIKJAIONINX M O00OTrPEBAIOLIMX MPHOOPOB HIMPOKO
MPUMEHSIIOTCS KOHJIULIUOHEPHI (puc. 92 a). B Harpema-
TENBHBIX YCTAHOBKAX DJIEMEHT HAaKaJWBaHUS HEMOCpe/-
CTBEHHO HArpeBaeT >KUIKOCThb, a XUAKOCTh TEpeiacT
CBOIO TEIUIOTY 4Yepe3 TOHKYI0 METaJUIM4ecKylo 000J04-
Ky B OKpY’Kalomytwo cpeny (puc. 92 0).

DJIEKTPUYECKHI MASIbHUK

[lpu pemMoOHTE SJEKTPUUYECKUX MPUOOPOB IIHUPOKO
MPUMEHSIFOTCS JICKTPUUECKUE MAsTbHUKU, OONIUNA B
KOTOPBIX TIOKa3aH Ha pucyHke 93 a, 6.

PackajieHHbIIl KOHYMK NMAsSIJIbHUKA CIIOCO0EH pac-
IVIABUTH CILIAB MPUIIOs, C IOMOIIbI0 KOTOPOIo COeIu-
HSAIOT 000pPBaHHbIE KOHTAKTHI B 3JIEKTponpudopax.

PaboTel Mo pa3pe3aHuio U CBapke TOJCTBIX METal-
JIOB BBIIOJIHSIOTCA 32 CYET KOJIMYECTBA TEIIOTHI, BbIJE-
JSIeMOM M3 HHUX IPH MPOBEACHUU Yepe3 HUX OOJBIIOro
KoJInyecTBa Toka. Ha oCHOBE AAHHOTrO MpHUHIMIA MOX-
HO MPOU3BOAUTH CBAapKy MeTasuioB. llpu sTom Ha mo-
BEPXHOCTH METajljla U Ha KOHLE CBAPOYHOI0 3JIEKTPOoJa

0)

0)

Puc. 91

Puc. 92

00pa3yloT CHJIBHYIO 3JIEKTPHYECKYI0 1yTy. Bricokas Temmeparypa, BOZHUKIIAS B

ANEKTPUUYECKON JyTe, pacIlIaBiseT MeTauibl (puc. 93 g).

Eme oanum mpubopoM, OCHOBAHHBIM Ha BBIJICJICHHH TEIJIOTHI MPHU MOAaYe
HIIEKTPUUYECKOTO TOKA MPOBOAHUKOM, SIBISIETCS KUMATHIBHUK (puc. 94). BHyTpu
ANEKTPOKUIISITUIBHIKA UMEETCSl TOHKAsI HUXPOMOBAs CHUPAJIb, BHEIIHSSA 4aCTh
KOTOPOM MOKpPBITa HE MPOBOIAIINM TOK, HO XOPOIIO IMPOBOJSAIIMM TEIIO MOPOLI-
KOM. [IOpOIIOK MOKPBIT TOHKMM BOJOYCTOMYMBBIM MeTaJLUIOM. [Ipu mcnonb3oBa-
HUH KUMIATUIBHUKA HYKHO CJIEAUTD, YTOOBI HArpeBaTellb 003aTeIbHO HAaXOIHIICS
B IOIPY>KEHHOM B BOAY COCTOSIHMH, B IIPOTUBHOM Clly4ac IIPHU NOAKIIOYECHUH Ha-

TpeBaTCiAd K BHeKTqueCKOﬁ CE€THU OH MI'HOBCHHO JIOITHET.
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a) 0) 6)

Puc. 93 Puc. 94

B Hacrosiimee Bpemst 11 TOAOTPEBA, KUIISTYSHUS BOIBI U B 000TpeBaTEIbHBIX
CHCTEeMax SKHJIMII IITUPOKO MCIIOIB3YIOTCS pa3HOOOPa3HbIC AIEKTPOHAT PEBATEITH.

1. C mOMOIIIBI0 BOIBI M PACKAJIEHHOTO YTJISI MOYKHO HATPETh OCHOBAHHWE YTIO-
ra. [louemy B yTiorax He TPUMEHSIOTCS BOJSIHBIC 00OrpeBaTen?

2. VI3 xakuX 3JIEMEHTOB COCTOUT JICKTPUUECKUN YAMHUK (KU TUIBHUK)?

3. B Kakux 1ensx HCMOJIb3yeTcsl deKTponasibHUK? OOBSICHUTE MPHHIIHI

ero paboThI.

373 IQJEKTPUYECKHUE HEIIN U COEAUHEHUA

B KUJINIIAX

JeKTpuYecKas UeNb B KUJIUIIE

DNEeKTPUYECKUI TOK U3 MEKTPUYECKUX CTAHIINMN, BEIPA0ATHIBAIOIINX dJIEKTPH-
YECKYI0 DHEPrulo, MOCTYMaeT B JKUJIHINA, TPOU3BOJCTBEHHbIE MPEANPUATUS U KO
BCEM MOTPEOUTENAM. DIEKTPUUIECKUE TTOTPEOUTENN MOACOCANHEHBI MapaieTbHO
K 00IIel 2JIeKTpUYecKoil uenu ¢ Hanpsbkenrem 220 B.

> Bcee 3siekTpryeckue norpeduTe M B KUJIUIIAX MOJCOCIUHEHbI MEKIY
co0oii mapaJuieJIbHO.

Ha pucynke 95 m300paxeHbl 00pasiibl SMEKTPHUYECKON LEMH 1 CXeMBbI )KUJIUIIA.

[Tpepoxpanurenu

B xunuinax B kadyecTBe CpeCcTB 0€30MACHOCTH B MECTAX COSIUMHEHUS DIICKTPU-
YeCKOH 11enu K 00IIeH AIEeKTPUYECKON TIeTH MOJCOSTUHSIOT npeaoxpanutenu. OHu
MOAKITIOYAIOTCA K OOIIUM MPOBOJAM, UYIIUM K DJICKTPUUECKOHN TETIH KUTHIIA.

> 3axaya npegoXpaHHUTe/sl COCTOUT B OTKJIIOYEHUH LeNH NP NpeBbl-
LIEHUH OTIPeleJIeHHOT0 3HAYEHHUS CHJIBI TOKA.
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Puc. 95

B ycrpoiicTBax, paboTaromux Ha SIEKTPUYECTBE, TAKMX KaK pajno, TEICBU-
30p, a TaK)Ke B aBTOMOOHJISIX MCHOJB3YIOTCS TUIABKUE MPEIOXpaHuTeny. B nnas-
KOM TIPEIOXPAHUTENIC TOHKAsI MPOBOJOKA HATSHYTA MO OCH CTEKJISIHHOM TpPYyOKH,
Ha KOHIIaX UMEIOTCS METAJUINYECKIE HAKOHEYHUKH, K KOTOPBIM IPHUIIASHBI KOHIIBI
npoBoJioku. TpyOka BcTaBisieTcs B ClielMalIbHBIN Jepxkatens (puc. 96 a).

Puc. 96

Ecnu snexkrpudeckoe HampsbkeHue B ceTu npesbimaer 220 B wim u3-3a He-
UCIIPAaBHOCTEW BHYTPH SJEKTPOIpHOOpa MPOHAET TOK OOJIbIIE YCTaHOBJICHHOM
BEJIMYMHBI, TOHKAs MMPOBOJIOKA B MPEJOXPAHUTEIE MIHOBEHHO PACIUIABISAETCS U
00pBIBaeTCA, U MOCTYIJICHUE TOKA B 3JEKTPUUYECKUN MPUOOp MpekparaeTcs. ITo
NpefaoXpaHseT Npudop OT MOJIOMKH. YCTaHOBHUB B MPUOOP HOBBIM MpPEHOXpaHU-
TeJlb, €F0 MOYKHO CHOBA HCIOJIb30BAaTh B TIOBCEIHEBHOM OBITY. B TexHUKe Takke
UCTIOJIB3YIOTCS AJIEKTPOMArHUTHbIE MPEI0XpaHUTENd, padoTaroie Mo BO3JeH-
CTBHEM TeIJIa, KOHTAKTHBIE U BO30OHOBIIsIeMbIe (puc. 96 6, ). O603HaYeHNE X HA
JNEKTPUYECKON CXEME TIOKAa3aHO Ha pUCyHKe 96 .

IoakJ/ioueHne 3JIEKTPUYECKOM el KUJINIIA K CeTH

Ha ynuuHbIX 31eKTpUYeckuX cTon0ax MMEIOTCS KaKk MUHUMYM JiBa MPOBOJA,
OJVH U3 HUX HEUTPAJIBbHBIA. B HEMTPAJIBHOM NPOBOAE DJIEKTPUUECKOE HAIPsIKe-
HUE OTCYTCTBYET, OH 3a3€MJICH.
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> Huxunii npoBo 3JIEKTPHYECKOI0 CTOJ10a ABJISACTCS HEeUmpaibHbIM.

JomycTum, 9TO Ha CTOJIOE WMEETCS YeThIpe

III  mpoBoxpa (puc. 97). HanpsikeHue Mexay HUKHUM

HEUTpaJIbHBIM MPOBOJAOM U OCTAJIbHBIMU TPEMS

npoBogamu paBHo 220 B, mosToMy OauH IMpPOBOJA

KBapTHUPBI MOJKIIOYAETCS] K HEUTPaJIbHOMY TTPOBO-

1 1y, @ BTOPO# — K OJTHOMY U3 OCTaJIbHBIX MPOBOJIOB.

Hanpuwmep, kBaptupa | nonkitoyaercs k mposoay 0

I ul, kBaprupa Il — k npoBony O u 2, xBaptupa III —

Kk mpoBogam 0 u 3. Ilpu TakoM MOAKJIFOUEHUU Ha-

NpsDKEHHE B CETH Ka) 10 KBapTUPBI OyIEeT paBHO

Puc. 97 220 B. B cnyuae e MOAK/TIOYEHHS SIEKTPUYECKOM

e KBapTUPBI 10 omroOKe K nmpoBoaaM 1 u 2, 2 u 3 wnu 1 u 3 Bce 2IEKTPOIpH-

OOpBI, TIONKJIFOYCHHBIEC K CETH, MTHOBEHHO BBIMIYT U3 CTPOS, TAK KaK HAMPSKECHUE
MEXly TTpoBojiaMu cTojioa coctaBuT 380 B.

S = N W

3 Onpenesenne HAJIMYUSI HANPSIKEHUSI
I Jlist onpeneneHns HaJIMYus SJIEKTPUUYECKOTO Hampsixke-
HUS B IIPOBOJHHUKAX, JIEKTPONPHOOPAxX, OMpPEAEIeHHs Ccpe-
J1 TPOBOJHUKOB HEHUTPAJIBHOIO HCIOJIb3YIOT pa3InyHbIE
puOOPBI, MPOCTEHIINI U3 KOTOPBIX — OTBEPTKA-UHIUKATOP
AN (puc. 98).
B cepennHe 0TBEpTKU-MHINKATOpPA YCTAHOBIIEHA HEOHO-
Bas jamna (/) . OnHa CTOpOHA JaMIIbl MOJKJIIOYEHA K KOHILY
(2) OTBEpTKU-UHIUKATOPA, APYyTast — K KOHILY PydKH (3).
Jlist onpeneneHns Halu4us HapsiKeHUs B POBOJHUKE
Puc. 98 HY’KHO TIOJIOKUTh YKa3aTeJIbHbIN Iajell Ha KOHeIl pPyKOsAT-
KU U MPUKOCHYTHhCSA HAKOHEYHUKOM OTBEPTKU-MHJUKATOpA
K IpOBOAHUKY. [Ipy Hanmuumm Ha NPOBOAHMKE HANPSKEHUS TOK IIPOXOAMUT Yepe3
LeMNb MPOBOJHUK—IIAMIIOUKa—YEJIOBEK, U JIAMIIOUKA Ha OTBEPTKE-UHAMKATOpPE 3a-
ropaetcs. OHy 4acTh HaIpsKeHUs JaMIIOUKa MoJIy4yaeT OT MPOBOAHUKA ¢ OOJIb-
HIMM CONPOTHBIICHUEM, APYTYIO — OT YeJOBeKa uepe3 OOJbIIoN nasnern. Y uenoBe-
Ka HaIpsyKEHUE COCTABIISET HECKOJIBKO BOJIBT, HO €r0 JOCTATOYHO ISl 3arOpPaHUs
JaMIIOYKH Ha OTBEpTKe-MHAMKaTope. Eciu Ha mpoBepsieMOM MPOBOIHUKE HAIps-
’KEHUE OTCYTCTBYET, JJAMIIOUKa HA OTBEPTKE-UHIMKATOPE HE 3aropaeTcs.
Ioakr04eHne BUJIKH U PO3eTKHU
OmuH M3 NpOBOAOB, NOJAKIIOYEHHBIX K DJIEKTPUYECKOW LIENU KBApPTUPBI OT
cTonba Ha yJulle, HEWTpajeH, a BO BTOPOM UMeeTcsl HampshkeHne. Mbl yke roBo-
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PWJIKA O TOM, YTO MEXJYy 3TUMH IPOBOAAMHU HampsbkeHue paBHo 220 B. Oba npo-
BOJIa, MOJIKJIFOUSHHBIE K 3JIEKTPUYECKON e KBAaPTHPBI, BO BCEH YaCTSIX KBapTH-
PBI pacronararoTcs psIoM, apajuieIbHO APYT APYTY U HUTIE HE TOJKHBI CONPH-
KacaTbcs. B mpoTHBHOM citydae mpou30iAeT KOPOTKOE 3aMbIKaHHE.

a) 0) 6)

Puc. 99

DNeKTpUUECKUue MPUOOPHI MOAKIIOYAIOTCS K AIICKTPUUYECKON IIeNH KBAPTUPHI
HE HETMOCPEACTBEHHO, a Yepe3 BUIKY M PO3eTKy. BHYTpu IIHypa UMEIOTCS JiBa
M30JIMPOBAHHBIX JIPYT OT JIpyra MpoBoja. Buiika mpUKperiseTcs K MHYPy BUH-
tamu (puc. 99 a). Jlng storo ouumaercs uzonsaius gauHon 10—15 MM Ha KoHIE
KaXXJI0TO TIPOBOJIA, 3aTE€M WX KOHIIBI 3aru0aroTCsi B KOJBIO, C TIOMOIIBIO BHHTOB
YKPEIUIAIOTCS K BUJIKE U 3ananBatoTcs. [yt moacoeIMHEHHsT PO3ETKH JIEKTprie-
CKHE TIPOBOJIa KBAPTHPBI HEOOXOAMMO OTKJIKUUTE OT CETH. DTO OCYIIECTBIISICTCS
C TIOMOIIIbI0 aBTOMAaTUYECKUX MPEIOXPAHUTEITBHBIX KITIOUEH, YCTAHOBJICHHBIX Ha
AIIEKTPOCUETUHUKE.

[Ipu noxkTroUeHUH PO3ETKH BBINIOIHSIETCS paboTa, ykazaHHas Bbimie. Po3eTka,
COCJIMHEHHAS C TPOBOJAMHU, 3aKPEIISETCS B HYKHOM MecTe (puc. 99 0).

B HEKOTOpBIX crydasx AJIEKTPOHPUOOPHI MOAKITIOUAIOTCS K PO3ETKE Yepe3 Y-
muauTend. OIUH KOHENl yIJTMHUTENs CHAOKEH BHWJIKOH, a TPyTroi ;
BBITIOJTHACT (DYHKITUIO PO3ETKHU. BTOpOi KOHEI YJJIWHUTENS MO- \

KET UMETh HE OJIHY, & HECKOJIBLKO p03eToK (puc. 99 g).

Ioaka0ueHNe NAaTPOHA U MePeKJII0YATes

Jlns coenvHEHHUsI 4yacTeil MaTpoHa KOHIIBI O0OMX MPOBOJOB
OYMIIAKOTCA OT M30IALMM. YacTh / marpoHa BBIKPYYMBAETCA M 3 L
otaensiercs ot yactu 2 (puc. 100). KoHbl MpoBoAa MOAKIIIOYA-
I0T K 3 4acTH MaTpoHAa U 3aKPEIIAIOT BUHTaMH, KOTOPYIO 3aTeM
yYCTaHABIIMBAIOT HAa MECTO, a 4YacTh / BKpyuMBaeTCs B 4acTb 2 U 2
3aKperisieTcs. \

[Ipu coenuHeHuU BUIIKU, PO3ETKU M MaTpOHA HE OOpaIiaroT
BHUMAaHUs Ha TO, KAKOW MPOBOJAHUK HEUTpaAJbHBIM, a KaKOH — C
HAIPSIKEHUEM.  Puc. 100
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Ecnu onuH M3 MPOBOAHHMKOB, TOAKJIFOYCHHBIX K JIAMIIOYKE, OTKJIIOYHUTH, TO
JaMIIovKa moracHert. [lepekirouaTesb BBIMOIHICT QYHKIHUIO MepekoucHus. [le-
PEKJTFoUaTeIh MOXKHO MOAKJIIOYUTE U K IIPOBOHUKY C HAITPSKCHUEM, BEAYIIEMY K
JIAMITIOYKE, ¥ K HEUTPaJIbHOMY MPOBOIHUKY.

[Tpy MoOIKIJIFOYEHUN BWJIKH, PO3ETKH, MATPOHA M MEPEKJII0YATENs] OUUIICHHBIC
OT U3OJISAIMH YaCTH He JIOJDKHBI COMPUKACATHCS, HEOOXOMMO COONIOIaTh PaBH-
j1a 0€30MMacHOCTH.

1. Ilouemy B KBapTHpE /IEKTPUUECKUE TOTPEOUTETH COSTUHSIOT HE OCIe0-
BaTEJbHO, a TApaJlIeIbHO?

2. Ilpoananuzupyire 3JIeKTPUUECKYIO LIeNb KBAPTUPBIL.

3. Pacckaxute 00 ycTpoicTBe U MPUHLIUIE PAa0OTHI MIIABKUX MPEIOXpaHHUTe-
Jield, MPUMEHSEMBIX B PaJino, TeJIeBU30pax, aBTOMAIINHAX U JPYTHX JIEKTPO-
npudopax.

4. Kak nmopcoeqnHsIeTCsl BUJIKA K IIHYPY JIEKTPONpudopoB?

5. O0bsicHHTE, KaK TOIKII0YAETCS PO3ETKA K SIEKTPUIECKOH e KBAPTHPHI.
6. OOBsICHUTE TOJKITIOUYEHHE MAaTPOHA JIEKTPUUECKON JIAMIOUYKH U MEPEKITI0-
qaTens.

HauepTute cxemy 3nekTpuueckoi Lenu cBoer kBapTupsl. [Ipoananuzupyiite
ee U crenaiite BbIBOA. B3sB po3eTKy, BUJIKY, IATPOH U MEPEKIIOYaTeNb, MO-
YIpaxKHSINUTECh B COEIMHEHUU UX C TPOBOJIAMH, HE MOJKII0YAsICh K 3JIEKTPU-
YeCKOH LIemnu.

338 MEPBI JJIEKTPHUECKOM BEE30IMACHOCTHN

Bokpyr Hac MHOXECTBO JJIEKTPUYECKUX CETEH, B IOBCEIHEBHOW KU3HU MBI
MOCTOSIHHO CTaJKUBaeMcs ¢ 3JeKkTponpubopamu. Hemonaaku B HUX, HEOCTOPOXK-
HOCTb [PH MOJIb30BAaHUHM UMHU MOT'YT CTaTh IPUYMHON Hallel 0€30MacHOCTH.

Koportkoe 3ambikanune

[IpoBozga B PNIEKTPUYECKON LIEMM PACCUUTAHBI HA ONPEACICHHYIO CHUILY TOKa.
Ecin cuna TOKa B 1IeNM NPEBBICUT AOMYCTUMYIO BEJIUYMHY, TO IIPOBOAA MOTYT Ha-
I'PEThCs, a MOKPHIBAIOUINI MX W30JALMOHHBIA Marepuas — pacruiaButhes. Ecnu
B TMOMEMICHHH OJHOBPEMEHHO BKIIOUUTH MOIIHBIC SJIEKTPOIPUOOPHI, HAPUMEP
AIIEKTPOILIUTY, HJIEKTPOHATPEBATEID, IIEKTPUYECKUN YaWHUK, YTIOT, TO CHJIa TOKA
B JJIEKTPUYECKOM LIENM PE3KO BO3pacTeT. B pesynbraTe M3071MpOBaHHBIE IPOBOJA
CHJIBHO HAarperoTcs, U MOXKET IPOM30MTH KOpOTKOe 3amblkaHue. [Ipu kopoTkom 3a-
MBIKaHUH BHEIIHEE COMPOTHUBIIEHUE NOTpeOuTeNs OyIeT paBHO HYIIO.
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> ConpukocHoBeHHE Or0JIEHHBIX YYACTKOB JIEKTPHYECKHX NMPOBO/IOB,
UAYIIHX OT Pa3JIMYHBIX M0JI0COB ((pa3) HCTOUHNKA TOKA, HJIH pe3Koe
yBeJIMYeHHEe TOKA B pe3yJbTaTe CTPeMJICHUSI CONMPOTHBJICHUS MOTpe-
OuTe/Is K HYJII0 HA3bIBAETCSI KOPOMKUM 3AMbIKAHUEM.

Hpez]enbﬂo AONMYCTUMbIC BCJIMYUHDbI CUJIbI TOKA JJISl U30JIUPOBAHHBIX ME/IHBIX
U aJJIOMUHHEBBIX ITPOBOAOB

I A IA
Ne | S, mm? = Ne S, mm? =
MeIHBII | AJIOMMH. MEJIHbIA | AJIIOMHH.
0,5 4 3 4 4 20 15
1 6 4.5 5 10 31 25
3 1,5 10 7 6 16 43 95

KopoTkoe 3aMbikaHie MOXET BOSHHUKHYTH IPU
HETIPaBUJIBHOM TOJIb30BAaHUM 3JIEKTPOIPUOOpaMH,
IpY BHEIITHEM MOBPEKJICHUU W3OJISIIUU MPOBOIOB,
10 KOTOPBIM MPOXOJAUT TOK. [Ipu KOPOTKOM 3aMbl-
KaHUH B MECTE COIPUKOCHOBEHHS IPOBOIOB IPO-
TeKaeT OOJIBIION CHUIIBI TOK. B MOMEHT 3aMbIKaHUS Puc. 101
BOZHHMKAET CHJIbHAS WCKPA, W MPOBOJ IUIABHTCS U
oOpeiBaetcs (puc. 101).

> Tes10 4yess0BeKka X0po1IO NPOBOAMT JIeKTpUYecKHil TOK. Hanpsiaxenue
3JIeKTpHYecKoil ceTu Bbile 42 B cunTaeTcs onacHbIM JJIsl OPraHu3Ma
YyeJIoBeKa.

[Tpu paboTe ¢ 3MeKTpHUUECKUMHU TPUOOPAMU U3-3a HEOCTOPOKHOCTHU YeJIOBEKa
MOXXET yIapUTh TOKOM, II03TOMY HYKHO CTPOro cOOJIIOAATh MEpbI NIEKTpoOe30-
HACHOCTH:

1. IIpoBona JIEKTPUUECKUX CETEH, HAXOAALIMECS HA YIIHULE, HE U30IUPYIOTCS.
Henw3s Tporats npoBoa obopBaHHOW 3nekTpuueckoil cetu. Obeperaiite apyrux
OT 9TOr0 U OCTEPEranuTech CaMH.

2. [lpoBoza 3MEKTPUUECKOM LEeTH KUITUIA 0OBIYHO HAaXOAATCS MO/ ITyKaTyp-
koid. Ilpu 3a0uMBaHuU T'BO3MA B CTEHY CliefyeT yOeAUTbCs, UYTO B 3TOM MECTe He
IIPOXOIMUT IEKTPUUECKUI TIPOBOI.

3. B po3erkax M MarpoHax 3JEKTPUYECKUX JaMIOYEK MOMELIEHUN BCEraa
UMeeTCsl HalpsKeHUe. 3anpenaeTcs BThIKaTh KeJIe3HbIE MPEIMEThl B OTBEPCTHS
PO3eTOK WJIM BHYTPb MarpoHa 0e3 Jammnouku. B nomax, rae ects AeTu muiajiie-
r0 BO3pacTa, PO3ETKH LeJIecO00pa3HO 3aTKHYTh CHELUaIbHBIM IJIACTMACCOBBIMU
IPUCTIOCOOJICHUSIMU.
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4. Tlpy OTKJIIOUEHHHM TOKA B OOIIEH AJIEKTPUUYECKON CeTH mepes] PEMOHTOM
ANEKTPUYECKOM CETH KUIIMIIA CIIeTyeT 0043aTeNIbHO OTKIIOUUTh TOK OT CETH.

5. B HEKOTOpBIX Clly4asiX HalpsHKEHUE MOKET OTCYTCTBOBATh TOJBKO B OHOM
daze obmeit cetu. OOHAPYKUB, UTO JIAMIIOYKA HE TOPUT, HEJIb3sl IBITATHCSI PEMOH-
TUPOBATH OTKPBITOE MECTO NPOBOAA. Eciin uesioBek He U30JIMPOBaH OT 3EMJIH, €r0
yIapUT TOKOM.

IIpn ucnpaB/ieHUH NMOBPEKICHHOI0 MECTa B 3JIEKTPUYECKOH LeNH KUIU-
112 He00X0AMMO BHIBUHTHTH M3 NATPOHOB 002 IpeI0XPaHHUTE/Isl, HE3aBHCHMO
OT HAJIMYHUS WM OTCYTCTBHS B CETH 3JIEKTPHYECKOr0 TOKa!

B HekoTOphIX chydasix yaapa TOKOM MOXKET U He ObITh, JAXkKe €ClU JepiKaTh
onHy (hasy mpoBoaa ¢ TOKOM. JIJist 3TOTr0 4YesioBEeK NTOJKEH OBITh M30JMPOBAH OT
3eMJIM, T.€. TIOJ] €r0 HOTU CJIEAYET IMOJIOKHUTh HE MPOBOIAIIMAN TOK Marepuall, u
HUKAaKas 4acCTh €ro Tella He JOJIKHA CONPUKACATHCS C 3€MJICH.

Oxka3aHue nepBoii MOMOLIU NMPH yaape 3JeKTPUYeCKUM TOKOM

> B ToT MOMEHT, Korjia Mo TeJay 4eJ0OBEeKAa, 0 HEOCTOPOKHOCTH B3SIB-
1Ierocsi 3a MpoBoOJ, MPOXOAUT JIEKTPHUECKHIl TOK, OH He B COCTOSI-
HHM CIIACTH cels caM.

D10 00BACHSETCS TE€M, YTO, BO-TIEPBBIX, MOJ| BO3ACHCTBHEM 3JEKTPUUYECKOTO
TOKa MBIIIIBI KUCTEH PYK CaMOIMPOU3BOJIBHO CKMMAIOTCS U HE MOTYT OTIYCTUTh
MPOBOJI, TI0 KOTOPOMY TE€UET TOK, BO-BTOPBIX, MIPU MPOXOKJICHUH TOKA 1O TEIY
YeJIOBEKA €ro MBIIIIBI CBOAUT CYJOPOrOW, M OHHM MEPECTalOT €ro CIyIaThCs,
B-TPETBUX, TOK MOPAKAET IEHTPAIBHYIO HEPBHYIO CUCTEMY YeJIOBEKa, U OH Teps-
€T CO3HaHUE.

> Yem 0oJibllle BpeMEHH YeJI0BeK HAXOIHMTCS MO BO3AeiiCTBHEM JJIeK-
TPHYECKOT0 TOKA, TEM TPY/AHee CMACTH ero :ku3Hb. [lo3TOMYy B mep-
BYIO ouepeab He00X0IMMO 0CBOOOIUTH €ro 0T BO3/1eiiCTBUS TOKA.
OcBOOOIMB MOTEPIIEBILIETO OT BO3ACUCTBHS TOKA, €r0 HEOOXOIUMO HEMEJICH-
HO YJIO)KMTh HaB3HUYb M PACCTETHYTh ITyTOBHIIBI HA OJICIK/IC, MEIIAIOIICH EMY JTbI-
math. [Ipu 3agepixke OpIXaHuWs HYXKHO CIelaTh UCKYCCTBEHHOE nbixanue. OqHo-
BPEMEHHO C 3TUM CJICAYET BbI3BATh CKOPYIO MEIUITUHCKYO TIOMOIIb MJIK OTBE3TH
MOTEPIIEBINETO B OJMKAIIee METUIIMHCKOE YUPEIKICHHE.

1. Kakoe HampsikeHHe CUMTAeTCs OMACHbBIM IS YesoBeKa?

2. Uro HeoOX0auMO MPEeNNpUHATh, €CIH Ha YJIHUIIE JISKUT 000pBaHHBIN MPO-
BOJI DJIEKTpOCETH?

3. Ha uTo Hy>HO 00paTUTh BHUMAaHUE Mepe]] 3a0MBaHUEM I'BO3/1SI B CTEHY?

4. Tlouemy omacHO 3aCOBBIBATh METAJNIMYECKHUE MPEAMETHI B OTBEPCTHS PO-
3€TKU U B ATPOHbI?
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5. Yto HEeoOX0AMMO NMPEeINPUHATH Nepe]l TEM, KaK MPUCTYNaTh K yCTPAHEHHIO
HEHCIIPaBHOCTH B AJIEKTPUUECKON LIeNH Kuiidia’?
6. Kakyro nepBy1o NOMOILb OKa3bIBAIOT YEJIOBEKY IIPU yaape dIEKTPUUECKUM

TOKOM?

§ 39

PEIIEHUE 3A 1AY

3amaua 1. JImuHa 371€KTpUYECKON JTMHUMN MEpelauy AIIEKTPUUECKOro TOKa ajro-
MUHHEBOTO MPOBOJIA C TOMepevHbIM ceueHneM 150 mm? cocrasmsier 120 km. Yemy
PaBHO HAIIPsHKEHUE B JIMHUM, €CIIM CUJIa NIepeiaBaeMoro Toka pasHa 160 A? Ynens-
HOE CONMPOTHUBJIEHHE MaTepraja mposojaa pasHo p=2,8+10"* Om - m.

Jlano:
S=150mMm?=1,5-10"*m?
[=120kMm=12-10* M
p=28-10%0Om ™M
1=160 A.

Haumu:
Uu=?

Dopmyna: Pewenue:
] / U=160-2,8-10"*-
io S o B=3%84B.
[U]= 2O MM _ A oy=p.| 110
M
Omeem: U=3584 B.

3amaua 2. DnekTpuyeckas LEeNb KWIMINA TMOAKIIOYEHA K 3JICKTPUUYECKOU
ceTH ¢ HanpsikeHueM 220 B uepes aatOMUHHUEBBIN TPOBOJ C MONEPEYHBIM CEYEHHU-
eM 1,5 Mm%, BBIZEPXKHT JIM TAaKOE MOIEPEYHOE CEYEHHUE TIPOBOJI, €CIIU B XKHIIHIIE
3 mammouku ¢ MmomHOCTEIO 100 Bt kaxgast, XomoaquibHUK ¢ MomfHOCTRI0 100 Br,
TeneBu3op ¢ MomHocThio 300 BT u yTior ¢ mouiHocThio 1 kBT ogHOBpeMeHHO
MOAKJTFOYEHBI K 3JIEKTPUUECKON Lienu?

Jlano:
S=1,5 MmM*=1,5-10"° m?
U=220B
P,=P,=P;=100 Br

P, =100 Bt
Ps =300 Br
Ps =1 xkBr=1000 Bt
Tasmay =7 A.
Haiimu:
1=?

Iasa Il Paboma u MowHoCms 31eKmpuyecko2o moxa

Dopmyna:

P:P1+P2+P3+
+P,+ Ps+ Pe;

[=—.
U

Pewenue:

P=3-100 Br+100 Br+300 Br+
+1000 Br=1700 Bt

| 1700BT: 773 A
220B

Omeem: 7,713 A >7 A, He BbIIEp-
KUT TAKYI0 CHITy TOKa.
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Ynpaxuenue 21

1. B anekTpuyuecKyro Lenb KHJINIA OJHOBPEMEHHO MOYHO MOJKJIIOYUTH 2
nmaMmoyku MomfHocTeio 100 BT kaxgas, 2 mamMmodkyd MomiHocTeio 150 Bt
KaxkJias1, XoJoauIbHUK MoiHocThi0 100 BT, TeneBuzop momuocthio 300 Br,
yTior MoutHocThio 1,5 kBT, anekTponarpesarens MomHocTbio 2 KBt Kakum
JIOJKHO OBITh MUHHMMAJIbHOE IMONEPEYHOE CEYEHUE METHOro MpOBOAA, MOJ-
KJIF0YaeMOT0 K CEeTH, YTOOBI BBIAEPKATh CHIYy TOKA JAHHBIX AJIEKTPUUYECKUX
MprOOPOB C TAKUMHU MOITHOCTSIMU?

2. CpenHee compoTHUBIIEHUE YeloBeueckoro rena npuMepHo 10 kOm. Kakoii
TOK IPOHJET yepe3 YesoBeKa, ecau OH CIy4YailHO yXBaTHWIICS 3a OTKPBITHIN
IIPOBOZ MOLIHOCTHIO 42 BT, HaX015Ch B MOKPOM MecCTe?

3. Ha nnaBkoM mnpenoxpaHHUTEse, BCTABJIEHHOM B TEJIEBHU30P MOIIHOCTBIO
400 Br, paccunranHblii Ha HanpsbkeHue 220 B, Hanncano «2 Ay. Bpemenamu
HanpsikeHue B ceTu npesbimaeT 220 B. [Ipu kakoMm 3HaYeHUU HanpsKEHUs B
CEeTH MPEJOXPAHUTEND PACIIIIABUTCS?

4. Tlorpebutenu, conpoTuBieHue KOTopbix 4,5 OM u 6 OM, coeArHEHBI Ma-
pannensHo. Kakoe KoTMuecTBO TETIOTHI BRIACIUTCS 32 ONPEACICHHOE BpeMs
OT BTOPOIr'0 MOTPEOUTENS, €CIM OT MEPBOrO MOTPEOUTENS 3a ITO KE BpeMs
BeIIeANII0CH 30 [’k TermnoTer?

5. llorpebutenu ¢ conpotuBnerreM 12 Om u 15 OM coennHEHbI TIOCEA0BA-
TenbHO. Kakoe KoMMuecTBO TEMIOTHI BBIIENSIETCS OT TEPBOro MOTpeOuTens,
€CIIM OT BTOPOro noTpeduTesns uenu Boiaensercs 8 [l Tennorsl?

TECTOBBIE 3AJAHUA AJ1S1 IOBTOPEHUSA I'V'TABBI 111

1. C nomoIipio Kakoro BhIPa)KeHHsI BBIYUCISETCS BBINOIHEHHAsE paboTa JIeKTpU-
4eCKOro ToKa?

A)F-s b)IU¢ B) I’ R, ') U*/R.

2. Kakyto paboty (/[x) BBINOJHUT ABUraTesb BEHTHIATOPA, €CIU Yepe3 AIEKTPH-
YEeCKUM JBUTaTellb BEHTUWIATOPA ¢ HanpsbkeHueM 220 B B teuenne 30 ¢ npomnuia cuna
ToKa, paBHas 0,1 A?

A) 660; b) 6600; B) 660; I 6,6.

3. Kakum npubopoM MOXKHO ONPEAEUTh BBIMOJIHEHHYIO padOTy 31EKTPUUYECKOIO
TOKa?

A) ammniepmeTtp; b) anexrpudeckunii cuetunk; B) BonsT™eTp; ') ranbBanomerp.

4. CxonbkuM BarTaM paBHs0TcA 10 rekroBart?

A) 0,1 Br; b) 100 Br; B) 10000 Bt;  I') 1000 Br.

5. [lotpeburens ¢ conporuBienueM 150 OM MOAKIIIOUEH K HCTOYHUKY C HAIpshKe-
nueMm 220 B. Ckonbko sHepruu (IIx) pacxomyer norpedutens B TeueHue 0,5 MUHYTHI?

A) 9680; b) 6400; B) 8600; I') 7860.
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6. MotHOCTb d5IeKTpuueckoro apurarens 5,7 kBt, cuna Toka B Hem 15 A. C kakum
HaIpsHKEHUEM OH MOJIKIIFOUYEH?

A) 380 B; b) 220 B; B) 400 B; ') 350 B.

7. ITpu kakoM 3HaYEHUH CHUJITBI TOKA (A) yacTH 1enw, rie conporupieHue 5 Om, 3a 10 ¢
Beiienutest S0 Jx sneprumn?

A) 2; b) 1; B) 0,5; 1,2

8. CKOJIBKO TerIa BBIJCNSAETCS B TEUCHUE 2 YacOB B MMPOBOJAHHUKE C COMPOTHBIICHHU-
eM 60 OM, MOAKIIOYEHHOTO K 1Ienu ¢ Hanpsbkenuem 120 B?

A) 1728 xIx;  Bb) 2075 x/Ix; B) 12,54 x/Ix; I') 178,8 xIx.

9. DnekTpU4eCcKuil HarpeBaresb, MOJAKIIOUEHHBIN K CEeTH, B TedeHue 30 MUHYT To-
tpebun 1620 x/x »Heprun. KakoBo 0b110 snekTpudeckoe conpotuBienue (Om) Ha-
rpeBare’si, €M uepes Hero mpoiiei Tok 3 A?

A) 80; b) 120; B) 10; I') 100.

10. IBa anexrpuyeckux Harpesaresst ¢ conporuieHueM 20 Om u 40 Om napai-
JICJTBHO TOIKJTFOYEHBI K CeTH ToKa. CpaBHUTE KOJUYECTBO TEIUIOTHI, BBIJICICHHOE UMHU
B OJTHO U TO JK€ BpeMs.

A) B mepBoM — B 2 pa3a Oombiie;  b) Bo BTopoMm — B 2 pa3a Oosiblue;

B) B 0001x — o1uHaKoOBO; I') B nmepBom — B 2 pa3a MEHbIIIE.

11. JIBa anexkrpuueckux Harpesarens ¢ conporusieHuem 400 Om u 200 Om nocne-
JIOBATEJILHO MOJKIIOUEHBI K ceTH ToKa. CpaBHUTE KOJIMYECTBO TEIUIOTHI, BBIJICICHHOE
B OJTHO U TO K€ BpEeMsl.

A) B mepBoM — B 2 pa3a MeHbllle; b) B 000MX — OIMHAKOBO;

B) B mepBom — B 2 paza 6onbiie;  [') Bo BTopom — B 2 pa3a Ooubliie.

12. DnexTpuueckas JaMIiouka ¢ moTpeduTenbCckoil MontHocThIo 20 BT noaxmrouena
K ceTu ¢ HanpspkeHueM 220 B. Uemy paBHo compotusienne (OM) HUTH HaKaJuBaHUs
JIAMITOYKH?

A) 2280; b) 2420; B) 3640; ') 4400.

13. Tlorpebutenu, conporusiaeHue kotopbix 30 Om u 75 Om, coelMHEHBI ToCIie-
noarenbHo. C kakoi MouHOCThIO (BT) paGotaer nepsbiii moTpeduTenb, eciau BTOpoit
paboraet ¢ momHocThi0 300 BT?

A) 75; b) 150; B) 120; I 60.

14. K anexrpruyeckoi Lenu MOCIIEA0BaTEIbHO MOACOESANHEHBl MEIHBIM U HUXPO-
MOBBII MTPOBOJIA ¢ OJIMHAKOBBIMH MOINEPEYHBIMU CEUEHUAMU U JUIMHOM. Kakol u3 Hux
Oosblie HarpeBaeTcs?

A) mennsiii; b) o6a — ommnakoBo; B) onm He HarpeBaroTcs; [') HUXPOMOBBIN.

15. Kak nu3MeHuTCs CONpOTHBIIEHNE IPOBOJJHUKA, €CIIM €0 JUIMHA U MTONIEPEYHOE Ce-
YyeHue yBenuuarcs B 2 pasza?

A) yBenuuuTcs B 2 pasa; b) ymenbmuTcs B 4 pasa;

B) He uzmenurcs; I') yBenuuutcs B 4 pasa.

16. Tlorpebutenu ¢ conporusieaueM 4 Om u 12 OM coelMHEHBI MapalIeIbHO.
Kaxkas momnocTs (BT) BbIAEINISIETCSI BTOPBIM NOTPEOUTENEM, €CIIU NIEPBBIM BbIACACT-

Cs MOIIHOCTh, paBHas 3,6 BT?
A) 36; b) 1,2; B) 2; I 10,8.
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BAKHBIE BBIBO/bI 110 I'VIABE II1

Pabota PaboTa, BBINOJIHEHHAS IEKTPUYECKUM TOKOM B MOTpeOHTENE B
JNIEKTPUUECKOr0 | TEUEHME OIPEAEICHHOI0 BPEMEHHU, PaBHA NPOU3BECHUIO CHIIbI
TOKa TOKa, MPOXOJSAIIEro Yepe3 Hero, Ha HaNpsKEHHE U BpeMs Tpo-
XOXKJIEHUS TOKa: A=1Ut
N3pacxonoBannast | KonuuecTBeHHO paBHa paOoTe, BBIMOIHEHHOM SJIEKTPUYECKUM
SHEprus TOKOM:
wW=I1Ut

MouHocTh MoIHOCTb 3JIEKTPUUYECKOro MOTpeOUTeNsl paBHA IPOM3BEne-
JNIEKTPHUYECKOTO HHIO CHJIBI TOKA, MPOXOJSAIIEH 10 HeMy, Ha HallpsKeHue, nepe-
HoTpeduTens JIaHHOE eMY:

P=1U.

3akoH Jxxoyiisi—
Jlenna

KonmuecTBo TCIJIOTHI, BBIACJICHHOC IIPOBOAHUKOM ITPU IIPOXOK-
ACHHUU DJIEKTPUYCCKOI'0 TOKA, paBHO IMNPOU3BCACHHUIO KBajJpara
CHUJIbI TOKA, COIIPOTUBJICHUA IMPOBOAHHMKA U BPEMCHH, U3PACXO-
AJOBAHHOI'O HAa NPOXOKACHUE 5TOr0 TOKaA:

O=I’Rt.
Koa¢ppunment OTHolIeHHE TONIE3HON PaOOThI, BHITIOJIHEHHOH JJIEKTPUYECKUM
TI0JIE3HOTO TOKOM, Ha OOIIyI0 paboTy, BHIMOJHEHHYIO TOKOM, Ha3bIBaeTCS
JeHCTBUS KO PUIIEHTOM MOJIE3HOTO ACHCTBUS JJIEKTPUUECKOro MOTpe-
noTpeoHuTeNs ourens:
A
nones
n=——-100%.
00wy

Kopotkoe ConpHKOCHOBEHHE OTOJICHHBIX YYaCTKOB JABYX 3JEKTPHUECKUX
3aMBbIKaHHE MPOBOIOB, HAYIIUX W3 PA3TUYHBIX TOIIOCOB ((a3), MK pe3roe

TIOBBIIICHUE TOKA B PE3yJIbTaTe CTPEMJICHUS K HYJIO COIPOTHUB-

JICHUs OTPeOUTENsI Ha3bIBACTCS KOPOTKUM 3aMBIKAHUEM.
[Ipenoxpanutens | HazHaueHue mpenoxpaHUTENEH COCTOMT B HEMENJIEHHOM OT-

KJIFOUEHUH LIENH B CIyyae MOBBIILCHUS CUJIbI TOKA B LETU

CBEpPX HOPMBI.
VYnap Tokom YenoBeueckoe TEI0 XOPOLIO MPOBOAUT IEKTPUIECKUH TOK.

DnekTpuyeckas CeTh ¢ HanpsixkeHueM Boile 42 B cuutaercs

OTIACHOM ISl OpraHn3Ma YeJIOBeKa.
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_ TJIABA IV
JEKTPUUYECKUI TOK B PA3JIMYUHBIX CPEJIAX

Ilo cBOHCTBY IpoOBenEHHUS DJIEKTPUYECKOrO TOKA BEILECTBA JENATCA Ha He-
CKOJIbKO BHJIOB: MPOBOJAHHMKH, MOJYHIPOBOAHMKU M JUAJIEKTpUKH. BemecTBa B
pa3IUYHbIX arperaTHbIX COCTOSHUSAX, T.€. B TBEPAOM, KUIKOM HIIM Fa30BOM CO-
CTOSIHUSIX MOTYT MPOBOJIUTH UJIM HE MPOBOAMTH DJIEKTpUUYECKUM TOK. B naHHOMN
rJ1aBe MbI TOJPOOHO OCTAHOBMMCS Ha M3YYEHUH HPUPOIBI MPOBOAMMOCTH DIICK-
TPUUYECKOTO TOKA METAJLJIAMH, JIEKTPOIUTAMU U Ta3aMHu.

340 SJEKTPUYECKHUI TOK B METAJIJIAX

Becnopsinounoe 1Bu:keHne CBOOOAHBIX JIEKTPOHOB

ATOMBI TBEpIBIX TEN, B YACTHOCTU METAJUIOB, 00pa3yl0T KPUCMALAUYECKYIO
peuiemKy yIopsIOYCHHON NEPUOAUYECKON CTPYKTYphl. B KpHCTalmmyeckon pe-
IIETKE TOYKU PACIOJIOKEHHSI aTOMOB Ha3bIBAIOTCS Y3AAMU.

B aTromax meTanioB 31€KTPOHBI, PacTONIOKEHHBIE HA BHEIIHEH opOuTe, CBs3a-
HBI C ApoM ci1a00. Takue 3JeKTPOHBI OTACNISIOTCS OT CBOUX aTOMOB U CTAHOBSTCS
CBOOOTHBIMH 3JIEKTPOHAMH, a ATOMBI IPEBPAIIAIOTCS B TOJIOKUTEIHHBIC HOHBI.

Hon — 3mo amom ¢ 1umiHumM uiu HeOOCmalouWuM 31eKmpOoHOM.

Mertaniasl UIMEIOT CTPOCHUE B BUJE KPUCTAJNIMYECKOM PELIETKH, B y3JlaX KO-
TOPOH PacHoIoAKEHbI HOHBI € TIOJIOKUTENBbHBIM 3apsioM. Hampumep, B siape aroma
meau (Cu) HaxonaTcs 29 MONOKHUTENBHO 3apsHKEHHBIX MPOTOHOB, a BOKPYT siapa
10 pa3HbIM OpOUTaM BpallarTcs 29 OTpULATEIBEHO
3apsDKEHHBIX  AJIEKTPOHOB. OJMH 3JEKTPOH, pac- /Q -y ﬁ e ﬁ
NOJIO)KEHHBI Ha BHEIIHEW opOuTe, oueHb Cc1abo
CBSI3aH C AJpPOM, M Ha HEro OKa3blBAIOT BIIMSHHE ' & ?f % ?r
U sapa cocenHUX aroMoB. IloaToMy 3TOT 3neKTpoH z =4 /_3 o7 /"D
CBOOOHO MEPEMEIIAeTCS OT OJHOTO aToMa K APYTo-

My, T.€. IpeBpalaeTcs B CBOOOIHBIN, OECHIOPSAA0UHO Bl ‘Qr A p
IBIDKYyIIUiics, 3MekTpoH. CBOOOIHO IBIDKYIIHECS @/Q S f N f
JNIEKTPOHBI, KaK MOJIEKYJIbl ra3a, HaxoAsaTcs B Oec- €
IPEPBIBHOM Xa0THYECKOM JBMkeHuu (puc. 102). B 1

cM’ MeTajuia HaxoxuTes mpuMepHo 102-10% cBoGon-
HO JIBHKYIIMXCS DJIEKTPOHOB.

Puc. 102

ﬂBI/I)KeHI/Ie CBOﬁOI[HBIX 3JEKTPOHOB B 3JICKTPHYECCKOM I10J1€
Ecan KOHIBI ITPOBOJHUKA NOAKIIIOYHUTD K IMOJOKUTCIBbHOMY W OTPHULATCIIBHO-
MY IOJKOCaM JJICKTPUUCCKOIO MCTOYHHKA, TO MCKAY KOHIAMHU ITPOBOAHUKA 00-
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E pasyercst anektpuueckoe moie. [log BozzpelicTBHeM
3TOTO MOJIsi CBOOOHBIC ANEKTPOHBI ABUKYTCS B CTO-
® D B0 D B A POHBL ABHIY
. 9:“;955 ﬁ@"ﬁ"@" 3 |{ POHY IOJIOKHTENBHOIO MO HCTOYHHKA (puc. 103),
DD a aTOMBI, TIPEBPATUBIIHNECS B TOJIOKUTEIBHBIC HOHBI
METaJlJIOB, OCTAalOTCS HAa CBOEM MecTe 0Oe3 JIBIKe-
Puc. 103

HUs. B pesynbrare u3-3a ynopsJoueHHOrO JBHKEHUS
AJIEKTPOHOB B IIPOBOJHUKE 00pa3yeTcs 3IEKTPHUUECKUNA TOK.

> BJICKTPI/I‘ICCKI/Iﬁ TOK B M€TaJJIaX €CTh PE3yJabTaT YIIOPAJA0YCHHOI'0
ABU/KCHUA CBOﬁOI[HbIX IJEKTPOHOB.

JIBukeHue CBOOOAHBIX 3JIEKTPOHOB B METAJLJIAX
OnexTponpoBogHOCTh MeTaioB B 1901 rogy ot-
kpbln Hemeukuit ¢pusuk K. Pukke. Ero onbiT coctout

Cu Al Cu U3 cleaymoomero. B3sB Tpu CHUIBHO OTHUIM()OBAHHBIX

UUJIMHIpPAa — 2 MEIHBbIX U | allOMUHHMEBBIA, OH U3MeE-

I HUJI MacCy KaxJOoro U3 HUX, 3aTeM, IJIOTHO MOMECTHUB

e 104 ux, 00pa3oBas MEKTPUUECKYI0 1ienb (puc. 104). B Te-
uc.

YeHHE OJHOI0 roja HEempephbIBHO MPOBOIAWI Yepe3 HUX
TOK B OJIHOM HampaBjieHWW. B KOHIIE OIbITa MPU MU3MEPEHUU OBLIO OMpPEesICHO,
YTO MX MacChl HE U3MEHUJIUCh. PUKKE HA OCHOBAHUU PE3YJIbTATOB OIbITA MPUILET
K CIIEAYIONIMM BbIBOJAM: 1) Ipu MPOTEKaHWU TOKA 4yepe3 METasll MepeMelleHue
3aps7i0B HE BBI3BIBAET XMMHUYECKOTO IMpoIlecca; 2) CyHIeCTBYIOT HOCUTENH TOKa,
oOIIMe I BCeX METAJIJIOB, UMHU SBJISIOTCS CBOOOIHBIC SJICKTPOHBI.

DIIEKTPONPOBOAHOCTh METAJIIOB BIIOCICICTBUM ObLIAa JIOKa3aHAa OIBITAMHU
JLN. Manpgensmitama, H.JI. [lananekcu, P. Tonmena u T. Crioapra.

HanpagJjieHue 3J1eKTPUYECKOT0 TOKa

[IpoxoxaeHue TOKA IO AIEKTPUUYECKON LIENU MOKHO ONPENEIIUTH C TIOMOLIBIO
rajbBaHoMeTpa Wi amnepmerpa. COelIMHUM TajbBaHOMETP C AJIEKTPUUECKON
LEMNblo, KaK MOKa3aHo Ha pucyHke /05 a. Ilpu BKIIOYEHUH LENH CTpEJKa rajabBa-

Puc. 105
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HOMETpa OTKJIOHSAETCs BIpaBo OT HUGpbI 0. 3HAUUT, yepe3 MPOBOJHUK MPOXOIUT
TOK. DTO MOXHO YBHUJETh TAKKE 0 3arOpeBILIEHCS TaMIIOUKe, TOJCOEINHEHHON K
LEMN.

Tenepbp nomeHsieM MecTaMH MOJIKOCA HA KOHLAX MPOBOJHHUKA, COCAMHEHHBIX C
UCTOYHUKOM TOKa. B 3TOM ciyuae jammouka Toxe TOpUT, HO CTpeJiKa rajbBaHo-
MeTpa OTKJIOHSETCs BIeBO OT HyIst (puc. 105 0).

DTOT OMBIT MOKA3bIBAET, YTO HIEKTPUUYECKHI TOK UMEET HallpaBIeHHUE.

> BJICKTpI/I‘leCKI/Iﬁ TOK UMEET HalIpaBJCHHE. 3a HaIIPaBJICHUE B 3JICK-
TpH‘leCKOﬁ HENA IMPUHATO YIIOPAAOYCHHOEC HAIIPABJACHUE IBUKCHUSA
MOJIOKUTEJIBHO 3APAKCHHBIX YaCTHUI.

Hocurensamu 3apsna B 3JIEKTPUYECKOM LENH SBISIOTCS JJIEKTPOHBI, KOTOPBIE
JBUXKYTCSl IO TIPOBOJHUKY OT OTPHULATEIBHOIO MOJIFOCA UCTOYHUKA TOKA B CTO-
POHY TOJIOKHUTEIBHOr0 UCTOYHUKA. OHAKO B TOT MEPHOI, KOraa OBIJIO MPHHSTO
yKa3aHHOE HallpaBJIEHUE TOKAa, HayKe €lle HUYero He ObLIO M3BECTHO 00 3Jek-
TpoHax. [103TOMy B 3JIEKTPUYECKON LIENM 3a HAIIPABJICHUE DIEKTPUYECKOTO TOKA
OBbLIIO IPUHSATO YNOPSA0YEHHOE JIBUKEHHE TIOJIOKHUTEIBHO 3apsSKEHHBIX YaCTHUIL.

1. Kak Ha3bIBatOTCS CBOOOIHBIE IIEKTPOHBI B METAITAX?

2. Kak nBuxercss CBOOOIHBIN AJIEKTPOH B 3MEKTPHUUECKOM 110Jie?

3. Ilouemy mpu MpoBENECHUH YEPe3 METAIBI OOJBIIOr0 KOJINYECTBO TOKA MX
Mmacca He MeHsieTcs?

4. Kak MOXHO y3HaTh, YTO TOK UMEET HampaBjeHue?

5. HanpaBnenue IBUKEHUS KaKMX YaCTHUI] IPUHATO B KAYECTBE HAMPABICHUS
ANIEKTPUYECKOI0 TOKA B MTPOBOIHUKAX?

R JEKTPUYECKHM TOK B KUJIKOCTAX

W3 mpenpinymero nmaparpada Bbl y3HAIH O TOM, YTO JJIEKTPUYECKHN TOK B
MeTajulaX CO3[al0T CBOOOAHBIE 3JIEKTPOHBI. Ternepb 03HAKOMHMMCS C TeM, Kakue
YaCTHUIIBI CO3AA0T DIEKTPUUECKUHI TOK B )KMIKOCTSX.

Honnas cBsi3b

Ha ypokax xuMuu BBl y3HaIH 00 MOHHOW CBSI3M MEXKIY aTOMAMU M MOJEKY-
JJAMH HEKOTOPBIX BeLIeCTB. B kayecTBe nmpumepa HOHHOM CBSI3U MOXKHO IIPUBECTU
noBapeHHyto conb — xjopua Harpus (NaCl). B atome Hatpus umerorcst 11 amek-
TPOHOB, OJIMH U3 KOTOPBIX HAXOMUTCS Ha BHEIIHEH 3JIEKTPOHHOH obonouke (puc.

106).
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JIroboi OTHENbHO B3ATHIA aTOM BCEX JJIEMEH-
ToB llepronnyeckor CUCTEMBI XMMUYECKHUX 3Jie-
MEHTOB SIBJISIETCSA AJIEKTPOHEUTPATBHBIM, TaK Kak
YUCIIO OTPULIATEIBHO 3apsSKEHHBIX 3JIEKTPOHOB,
BpAIAIONIUXCS BOKPYT SApa, PaBHO YUCIY TOJO-
KUTEIBHO 3apSKEHHBIX MPOTOHOB B SJIpE aroma.
[TosTomy atomel Na u Cl, oTebHO B3SIThIC, K-
TPUYECKH HEUTPAJIbHBIL.

Jljist 3amoTHEeHUsl BHEIIHEH AJIEKTPOHHON 000-
JIOYKM aToMa XJiopa HeJOoCTaeT 1 aJeKTpoHa, Mo-
3TOMY MpH TPUOJIMIKEHUU aTOMOB XJOpa W Ha-
TPUSL IPYT K IPYTy MPOUCXOAUT OOMEH DIEKTPO-
HaMH. ATOM XJiopa MPUTATHBAET | 3JIEKTPOH H3
BHEIIIHEH SJIEKTPOHHON 00OJOYKH aToma HaTpus,
B pe3yJbTaTe 4Yero aroM XJjopa MpeBpallaeTcs B
OTpHUILATENBHO 3apsukeHHbI MoH Xxjopa (Cl), a
aTOM HATpusl, MOTEPSIB CBOM 1 3NMEKTPOH, — B MOH
Hatpus (Na’) ¢ TOIOKUTENBHBIM 3HAKOM:

Na—-e —>Na wu Cl+e —CI.

Puc. 107 Pa3zHOMMEHHO 3apssKeHHBIE HMOHBI HATPHUS U
XJIOpa, TPUTATHBAACH APYT K APYTy, oOpasyroT
kpuctamnnaeckyto pemetky NaCl (puc. 107).

> XuMuueckKasi CBSI3b, BOSHUKAKOIIaA MEK/T1Y HOHAMHU BCJICACTBUE KY-
JIOHOBCKOM CHJIbI NPUTHKCHU S, HA3BIBACTCH UOHHOIL CBA3BIO.

JIEKTPOJIUTHI

HekoTopble ®UAKOCTH MPOBOIAT JIEKTPUUYECKUM TOK, Apyrue He 00JaaaroT
THUM CBOMCTBOM. DIEKTPONPOBOAHOCTD JKUJIKOCTH MOYKHO ONPEAEIUTH C MOMO-
IO TPOCTOro Mpubdopa, N300pakeHHOr0 Ha PUCYH-
ke /08. OtoT mpubop COCTOUT CTEKIISTHHOTO COCy/a,
OINYIIEHHBIX B HEro JBYX YIOJbHBIX CTEpP)KHEH —
JIEKTPOOB, UCTOYHHMKA TOKA, IEKTPUUECKOH JlaM-
NOYKH M KJoYa. DNEKTPOJl, COEIUHEHHBINH C TOJIO-
KUTEJIBHBIM TIOJIOCOM 3JIEKTPUYECKOI0 MCTOYHHKA,
Ha3bIBACTCS AHOOOM, 3 COCJUHEHHBIN C OTpUIATENb-
HBIM IOJIFOCOM — KAMOOOM.

Hanbem B CTeKJIsSIHHBIN COCYJ] BOIY M BKJIIOUYUM
Puc. 108 Tok. [Tpu 3TOM namnouka He 3aropurcs. 3HaYUT, AUC-
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TUJUTUPOBAHHAS BOJA HE IMPOBOAMUT DIICKTPUYECKUI
ToK (puc. 108).

OTKJIIOYMM KJIHOY U, 100aBHB MOBAPEHHYIO COJb,
o0pazyeM pacTBOp XJIOpHUJA HATPHsL. 3aTeM BKIIIOUUM
TOK M YBHUJHUM, YTO JIaMIIOYKa 3aropeiach. 3HAYMT,
pacTBOp XJIOPHUJA HATPHs XOPOLIO MPOBOAUT TOK. B
4yeM npuyuHa?

[Ipn pacTBOpeHMM NOBAPEHHOM COJIM B BOJE IIO-
JSIPU30BaHHBIE MOJIEKYJIBI BOJIbI IPUTITUBAIOT K cebe
uoHsl Na“ u Cl, pacronoxeHHbIE B y3jaX KpHCTal-
JMYECKON peleTKH XJopuJa HaTpus. B pesynbrare KpucTalianuyeckas perieTka
NaCl paspymaercs, 1 obpasyrorcs nonsl Na™ u Cl, koTopble OecropsiIouHO U
cBOOOHO JBHUTratoTcs B Boje. [Ipu BKiIroueHUU Toka MOHBI Na' ABHXKYTCS B CTO-
poHy karona, a uonsl ClI' — B cTopony anona (puc. 109). B pesynbrare no nenu
IPOXOIUT TOK.

Takum 06pa3om, 371eKTpUUYECKU TOK B JKUJIKHUX pacTBopax o0pa3yeT MOJIOKH-
TEJIbHO M OTPHULATENILHO 3aps’KEHHbBIE HOHBI.

Puc. 109

> IIpouecc pacnaga BeniecTB B pacTBOPaxX Ha MOJIOKUTeIbHbIE H OTPH-
HaTeJbHbIe HOHBI HA3BIBACTCS Juccoyuauueil.

EcTb 1 Takue BeliecTBa, KOTOPbIE B TBEPAOM COCTOSIHUM HE NPOBOIAT JJIEK-
Tpuyeckuil Tok. OJHAKO MPU PACTBOPEHUH UX B JKUJIKOCTU WJIM MPUBEICHUH B
KHUJKOE COCTOSHUE IO/ BO3/IEHCTBUEM TEIJIOTHI OHU IPOBOIAT TOK.

Be].[leCTBa, KOTOPbIE€ B YKUAKOCTHU pacnagaroTcd HAa HOHbI U BCJIECA-
CTBHE 3TOI0 MPOBOAAT 3H€KTPH‘ICCKHYI TOK, HA3bIBACTCH 3/1€KHmpPO-
Jdumamu.

UYem 0osibllie HJIEKTPOIUTOB B MOHE, TEM JYUllIe OH MPOBOJUT AJIEKTPUUECKUI
tok. [Ipu pactBopenun NaCl B Boje OH HNOJIHOCTBIO pacnagaeTcs Ha HOHBI Na™ U
Cl.

1. Yro takoe non? Kak o0pa3yroTcs aNeKTPOIUTHI?

2. Kakas cBs3b HaspiBaeTcs MOHHOW? OOBACHUTE €€ Ha MpUMEpe XJIOpHIa
HaTpHSL.

3. Yro Takoe snexrponut? Kak on obpazyercs?

4. Kakue 4acTuIbl CO3Jat0T IEKTPHUUECKUI TOK B JEKTPOIUTE?

5. Uemy paBHO 3HayeHHE HAaWMEHBILIErO 3apsja, KOTOPbI MOXET Iepeme-
IIAThCA MTPU MPOXOXKAECHUH TOKA Yepe3 DIEKTPOIUT?
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ITosryyeHnue 3J1eKTPOJIMTA ¥ HA0/II0eHHe MPOXOKIACHUS JIeKTPHYECKOr0
TOKa 4yepe3 Hero

Heo0xonqumble npudopbl: raJbBaHUUYECKHI IEMEHT, CTaKaH, 2 MeTaInye-
CKUX TBO3/s, JJaMIIO4Ka, TIOBapeHHAas COJib, CaXapHbI MECOK, JUMOH M CO-
eIMHUTEJIbHBIE ITPOBOJIA.

OnyctuMm B cTakaH JBa rBo3is anekTpona. CodepeM 3JIeKTPUUECKYIO LEllb,
Kak I0Ka3aHO Ha pucyHke. HanuB B CTakaH 4HCTYIO BOAY, YBUAMM, YTO
JaMIoyka He 3aropeinack. Eciu B Bogy 100aBUTh HEMHOIO COJIM, TO B LENH
HOSIBUTCS SJIEKTPUUYECKUI TOK U JIaMIiouka 3aropurcs. [loBropute onbIT, 10-
0aBUB B YHCTYIO BOAY CaxapHbIi

necok. Takke MoHAOIIOJANTE OIBIT, /\ §
JI00aBUB B YMCTYIO BOAY JIMMOHHBIN ‘
cok. Ha ocnoBe HaOmroneHus mpo-
1ecca 3anuIliuTe CBOM BBIBOBI.

600a conenas 600a
600a ¢ caxapom

342 SJEKTPOJIN3. MIEPBbIN 3AKOH ®APAJIES

SBJeHue YIEKTPOJIN3A

[Tonoxum meaubiil kynopoc (CuSO,) B CTEKISHHBIN COCY/T C 3JEKTPOAAMH, 3a-
TIOJTHEHHBIA BOOW (3JICKTPOJIUTHAS BaHHA), U 00pa3yem HIeKTposut. [Ipu 3TOM
MeJHBIH Kymopoc pacragaercst Ha nousl (Cu??) u (SO;). Monsr Cu?* GyayT gBH-
rarbcs B CTOpOHY Karoza K, a MoHbI SOy - B cTopoHy aHoaa A. IIpu 3ambikaHun
MK Yepe3 3JIEKTPOTUT HaYHET MPOXOAUTh TOK (puc. 110). B pesynbrate Ha mo-
BEPXHOCTH KaToAa OyayT HakamiuBaThcs atombl Cu. [Ipu qnutensHoM npomycka-
HUM TOKa 4Yepe3 3JEKTPOJUT MOKHO HAOMIOIaTh OCEAaHUe HA KaTo/e 3HAYUTENb-
HOT'O KOJIMYECTBA YHCTOW MEJH.

> SIB1eHUE BbIIeIeHUS] BELIECTBA HA IJEKTPOAAX MPHU IMPOXOKACHUN
TOKaA 4Yepe3 JICKTPOJIUT HA3BIBACTCH IJIeKMPOJIU3OM.

IlepsbIii 3axon ®apanes
Onsitel, TpoBeaeHHble M. @apajeeM, Mokasaiu, YTO Macca BELIECTBA, BblJE-
JISIOMIETOCS Ha 3JEKTPOoJax, 3aBUCUT OT YMCIIa MOHOB, JABHUTAIOIIUXCS B CTOPOHY

K A

Puc. 110
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AJIEKTPOIOB, T.€. OT KOJMYECTBA 3apsja, MPOXOIAIIETo depe3 AeKTpoiuT. [lep-
BBl 3aKoH Dapajies BbIpakaeT 3aBUCUMOCTh MEK/Yy MacCOW BEUIeCTBA, BBIICIS-
IOIIETOCsl BO BPeMsl 3JIEKTPOJIN3a, U OT KOJIMYECTBA 3apsijia, MPOXOISINETro Yepes
SIEKTPOIHT. DTOT 3aKOH (HOPMYIUPYETCS CIACTYIONIMM 00pa3oM:

> Macca BemecTBa, BbI/IEJISIIONIET0CS HA 3JIEKTPOIaX BO BpeMsl dJIeK-
TPOJIM3a, PSIMO MPONOPIHOHAIbHA KOJIMYECTBY 3aps/ia, MPOXoas-
1Iero 4epe3 3JIeKTPOJIUT:

m=k q. ey

3,HCCI) m — MacCcCa BBIJACIIMBIICTOCA BCHICCTBA, ¢ — KOJIMYCCTBO 3apsa; k — KOC‘)(I)(I)I/I-
HUCHT MPONOPHHUOHAIBHOCTH, KOTOprfI Ha3bIBACTCA 21€KMPOXUMUUECKUM IK6UBA-
JIEHMoOM eeujecmed.

> DNeKTPOXUMHUYECKH I IKBUBAJIEHT BeLIECTBA — ITO BeJTNYHHA, PaB-
Hasl 10 YMCJIEHHOMY 3HAYeHHI0 Macce BellecTBa, BblIeJanBLIecs IPH
NPOX0:KIeHNH 3apsiia 1 KyJIOH yepe3 3JIeKTPOJIUT:
k=" [k] =
q Kn
ONeKTPOXUMHUYECKHI SKBUBAJIEHT DPA3IMYHBIX BELIECTB OIpPENECNCH Ha OIbI-
Te, Harpumep, AJs cepedpa o paseH 1,118 mr/Kun, ans xmopa — 0,367 mr/Ka, ans
menn — 0,329 mr/Kn, pis aukens — 0,304 mr/Kn, niusg amomuaus — 0,094 mr/Ko.
Beipa3uB konuyecTBO 3apsijia, MPOIIEHIIETO Yepe3 IICKTPOJIHT, Yepe3 CHITY
Toka (/) 1 BpeMs MpoXoxaAeHUs Toka (A?), T.e. yuuTbIBas, 4To g =IAt, 11 Macchl
BEIIECTBA, BBIICIICHHOW B AJIEKTPOJIUTE, MTOJYyUUM CIICAYIOIIee BhIpaKEeHHE:

m=k I At. )

Ilepsoiii 3axkoH dapazes MOXKHO IPOBEPUTH Ha CIEAyIOLIEM oOmbITe. B Tpu
ANIEKTPOIUTHBIE BaHHBI A, B 1 C ObLIN 3aJUTHl OIMHAKOBBIE AJIEKTPOIMUTHI, U HX
ANEKTPOJIBI OBIITM COSIMHEHBI APYT C IPYTOM, KaK MOKa3aHO Ha pucynke //1.

CornacHoO pUCYHKY, cuja Toka [, MpoTeKa- . ols
I0Iasl 4epe3 UEKTPOIUT A, paBHA CyMME CHUJI
ToKa [z W Ic, IPOTEKAIOIIUX Yepe3 AIEKTPOIIU- Ly
tel B u C: I,=I3 + Ic. Otcrona, cormacHo ¢op- B
myse (2), ma=k I At, mp=k Iy At w me=Fk I At Ic
JUIsl MAcC BEUIECTB, BBIICICHHBIX Ha JIEKTPOAAX A
AIEKTPOJUTHYECKUX BaHH A, B u C, cripaBejiu-

BO OTHOILEHUE M= mp~+Mc, YTO TOATBEPKIECHO C
OIIBITOM. Puc. 111
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Ilpumep pewenusa 3a0au

[IpenmeT Hukenuposanu B TeueHue 40 munyT. [Ipu 3TOM Ha nouanb nNoBeEpx-
HOCTH mpenmMeta oceno 1,8 T Hukens. Hailaure cuily Toka, MpoTEKaBLIEro yepes
AIIEKTPOJIUT B NIPOLECCE HUKETUPOBAHMSL.

ano: Dopmyna: Pewenue:
=40 mun= 2400 c m=kq=klIt, 1.8-107°
_ —12.103 = ’ A=25A.
m=18r= 18 107w | o 0,304-10 2400
k=0304-10°_~ kt .
by KT
—c
Kn
Hatimu: Omeem: [ =25 A.
1=?
1. Kakoe siBieHHe Ha3bIBACTCS AICKTPOIU3OM? K
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2. OOBACHHUTE OMBIT, MIPOBEICHHBIN C MEIHBIM KY-
MOPOCOM.

3. Chopmynupyiite nepblii 3akon Dapanes u 3a- ¥
MUIINATE €ro BbIPaXKEHHUE.
4. ]lns yero MCIOIB3YeTCs MPHUCHOCOOICHUE, U30- U
OpaxxeHHOe Ha pucyHKe 112, W Ha 4YeM OCHOBaH
OPUHIUT paboTHl ATOTO MPHUCTIOCOOICHHS?

5. Kak MO>XKHO Ha ONbITE MPOBEPUTH MEPBBIN 3aKOH
®dapanesn?

Puc. 112

YonpaxkHenune 22

1. Yepe3 aneKTPOIUT, COCTOSIIIUNA U3 BOJHOI'O PACTBOPA MEIHOTO Kymopoca,
npomnyieH 3apan B 12,5 Kn. Kakoe konmnyecTBO MeAu OCENO Ha KaToJIE, OIly-
IIEHHOM B 3JIEKTPOJIUT?

2. Kakoil 3apsii Hy)KHO MPOIYCTHTh Yepe3 ICKTPOIUT ¢ MOHAMU cepeldpa,
9TOOBI BO BpeMs AJIEKTPOJIM3a Ha KaTo/ie Hakomuiock 10 Mr cepebpa?

3. Bo Bpems anekTponusa, AauBiierocs 1,5 4, Ha KaTojie HAKOMUIIOCH 15 Mr
Hukens. Haiiaure cunmy TOKa, MPOTEKABILETO 4epe3 AJIEKTPOJIUT BO BpEMS
NIEKTPOJIN3A.

4. Ilpu npoxoxaeHuun Toka cuiioi 1,6 A B reuenne 20 MUHYT yepes3 3JIeKTPO-
JIUTHYIO BaHHY Ha KaTojie BhlAeNIuIach Menb Macco 0,632 r. Ha ocHOBe 3TUX
PE3yNbTaTOB BBIUUCIUTE SIEKTPOXUMHUUECKUN IKBUBAJICHT ME/TH.
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§ 43 BTOPOM 3AKOH ®APAJIES

Anrnuiickuii pusuk M. ®Dapajeid B CBOMX MHOTOYHCICHHBIX OIBITaX 4yepes
pasyInyuHbIE 3JEKTPOIUTHI MPOIYCKAJ PA3JIUYHOE KOJIMYECTBO TOKA. OCHOBBIBAsCH
Ha pe3yJibTaTax M3MEpPEHMUsS MacChl BEIIECTBA, BBIJEICHHOTO HA JIEKTPONAX, B
1833—1834 romax OH OTKPBLI BTOPOW 3aKOH JICKTPOJIU3A.

Jlnis 03HAKOMJICHUS C 3TUM 3aKOHOM BaM HEOOXOAUMO OyneT BCIIOMHUTH Clie-
JYIOIIME CBEACHUS U3 Kypca XUMUU JJisl 7 Kiacca:

BasientHOCTS (Z) MoJssipaast Macca MoJb

CIIOCOOHOCTH aTOMOB | Macca BEIIeCTBA, | 1 MOJIb — KOJMYECTBO BCIIECTBA,
XUMHUYECKUX 3JEMEHTOB | KOJIMYECTBO KO- | MMEIOIIEe YMCIO YacTHI] (aTOMOB
MPUCOCAMHATh OIpeae- | TOPOro paBHO | | MM MOJIEKYJ), PaBHOE YHCIY aro-
JIEHHOE KOJWYECTBO aTO- | MOJIIO. MOB, coxepkamuxcsi B 0,012 kr
MOB JIPYTHX 3JIEMEHTOB.

yraepoaa: v = '
M
A

kK A k!,

HanbeM B Tpu 371€KTPONUTHBIE BaHHBI A K L
pacTBoOphI coneil xnopuaa Hatpus (NaCl), L€ i § =
cynbgara menu (CuSOs) u HUTpara cepe-
Opa (AgNO;) coOTBETCTBEHHO. DIEKTPO-
b1, OIYIIEHHBIE B AJIEKTPOJIUTHI U COE/IU- NaCl CuSO, AgNO;
HEHHBIE TOCJIEIOBATENIFHO, KaK TOKa3aHO
Ha pUCYHKE /]3, MOIKJIIOUUM K UCTOUHHUKY
toka. [Ipu sToM Ha KaTox mepBoil BaHHBI OyAyT BbiiensThbesi Bogopon (H,), a Ha
anon — xyop (Cl); na xarox Bropoii BanHbsl — Menb (Cu), a Ha aHOA — KUCIIOPOA
(O,); Ha xaTox TpeTbell BaHHbI — cepedpo (Ag), a Ha aHox — kuciopoza (O,).

B pe3synbraTe nocneaoBaTeIbHOIO COEAMHEHHS BaHH CUJjia TOKa /, IpOXosiie-
ro uepe3 KaK[blid NIEKTPOINT, OyAeT OAMHAKOBOM, OTHAKO MAacChl HATPUS, MEIH
U cepeOpa, BbIJCTUBIINXCSA HA AJIEKTPOAAX, pa3Iu4Hbl. DTO OOBACHIETCS pa3iny-
HbIMU aTOMHbIMU Maccamu Na, Cu u Ag u ux BajeHTHOCThI0. Ha ocHoBe orbITa,
M3MEPHB Macchl HATpUs, MEIU U cepedpa, OCEBIINX Ha AIEKTPOJax, MOKHO yOe-
JUTHCS, YTO MACChI BBIICTIMBIIUXCS BO BPEMsl JIEKTPOJIU3a BELIECTB MPSIMO MPO-
HNOPLUOHAIBHBI ATOMHBIM MaccaM 3THX BEILECTB.

B ombite uncio nonos Cu?, oceBIIMX B TEUEHUE BPEMEHH / Ha 3JIEKTPOJIE BTO-
pOTro 2JIEKTPONINTA, B JIBA pa3a MEHbIIIE Yncia HOHOB Na' 1 Ag’, 0ceBIINX Ha K-
TPOJIBI TIEPBOTO M TPETHETO JIEKTPOJIUTOB, TAK KaK BelleCTBa HATPHUM U cepedpo,
y4aCTBOBABILIHUE B 3JIEKTPOJIU3E, OJHOBAJCHTHBI. Macchl BEIIECTB, BbIJCIUBIINX-

Puc. 113
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Cia B Ka)KI[OI;'I BaHHE BO BPEMs DJICKTPOJIM3a, IMPONOPHUOHAIbHBI SKBHUBAJICHTHBIM

MACCAM ( A (aromHas Macca)

Z (BaJICHTHOCTb ) ’

Ha ocHoBe omnpeneneHus cuibl Toka [ :% (1), 3a onpenenenHoOe BpeMst IPOXO-

JIUT CyMMapHbIN 3apsia MOHOB ¢ =¢;*N (2), 3 Kypca XUMHUHU YUCIIO YaCTUL] OIpe-
m

nenseM o gopmyne N = EN  (3); o0venunssa popmysl (1), (2) u (3), nonyuum

~m-N
J= q; 4 @)
M-t
[Tocne mpeoOpa3oBanuii moiryyaeM GOPMYITy MacChl BBIJICITUBILIECTOCS BEIIECTBA:

M
q;'N 4

m =

It Q)

k=

— JJIEKTPOXUMHUYECKUN JKBUBAJICHT.
q;N 4
k — xapaKkTepu3yeT CBOMCTBA JAHHOTO XMMHUYECKOI0 BEIIECCTBA.

3apsa MOHA JAHHOTO XHMHYECKOTO >JIEMEHTa Ompefessercs mo Qopmyse

M
qi=({." 2z, TAC z — BAJICHTHOCTb XUMHYECCKOI'0 3JICMCHTA. Torz[a k:—, rac

npoussenenue g, N,=F. z:q, "N,

F — nocrostnnas ®apanes.

Kn
ge*N4=1,6-1077-6,022 - 10 =9,65 - 10* .
MOJIb
M
kF=—.
z.F
k — 21EeKTPOXMMHUYECKUI IKBUBAJICHT, KOTOPbIM MOKa3bIBAaET, CKOJIBKO Bellle-
KT
CTBa BBIJCISACTCS U3 3JIEKTPOSIUTA MpHU NMpoxoxaeHuu 3apsaa B 1 Kim: [ k] = [K_]
J

m= M It | — Bropoii 3akon Dapajes.
z-F

Crenyet UMETh B BH]Y, YTO HEKOTOPBIE XMMHYECKUE AIIEMEHTHI B Pa3IMUHbIX
COEIMHEHMSAX UMEIOT Pa3IMUHYI0 BalleHTHOCTh. Hanpumep, B coenuaenusx CuCl
u Cu,O Menp mposiBiSIET OIHOBAJIEHTHOCTb, a B coequHeHusix CuO u CuSO,; —
JBYXBaJeHTHOCTh. Korjga mMenp mposBIisieT OAHOBAJCHTHOCTh, €€ DJIEKTPOXUMHU-
YeCKHMi SKBHBaJEeHT Oyner paBeH 6,6-107 xr/Km, a xorma JBYXBaJeHTHOCTH —
3,3-107 kr/Kn.
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1. Ha3zoBure nepBblil 3akoH »ekTponn3a. KakoB (usnueckuil cMbICa 3Iek-
TPOXUMHYECKOTO SKBUBaJIEHTa?

2. Kak BbIpaxaercs u kak Gpopmynupyercst BTopoil 3akon Dapazes?

3. Kak Ha ompITe MOXHO MPOBEPUTH MPAMYIO MPOHNOPLHUOHATIBHOCTH MACCHI
BEILIECTBA, BBIJIEJICHHON BO BpeMs 3JIEKTPOJIM3a, K MOJIIPHOH Macce 3TOro
BellecTBa?

4. Kak MOHO MPOBEPUTH HA ONBITE 3aBUCHMOCTb MaccChl BEIIECTBA, CIIMBIIIE-
rocs BO BpeMsl 3JIEKTPOJIM3a, OT BAaJEHTHOCTH

9TOro BelecTBa?

n A
[TorpoOyiiTe MPOBECTH OMBIT, MOKA3aHHBIN Ha
pucyske 114. B kauecTBe HCTOUHHKA TOKA BO3b- + - H,
MUTE JIEMEHT ¢ HanpsikeHueM 9 B. O0bscHuTe oV 0,
HOSIBJICHNE y3bIPHKOB Ha KOHI[AX KapaHJjalia, H,O
HaXOJISIILErocst B JJEKTPOJIUTE.

Puc. 114

3 44 PEIIEHUE 3A 1AY

3agaua 1. Kakoii 3apsan 10MKEeH NPONTH dYepe3 pacTBOp cepeOpsHOM coiau
JUTsL IOKPBITUS cepedpoM TonuHoi 0,08 MM skene3HON JTOKKHU C TUIOMAAbI0 MO-
BepxHocTH 25 cm?? TTnotHOCTH cepebpa pasra 10,5 - 10° kr/ve’.

ano: Q@opmyna: Pewenue:

§S=25em*=2,5-10"°M* |\ m=p V=pSh; 10,5-10°-2,5-107 .8.10—5K
= =
B=0.08 =810 w |,y _pSh |7 L118-10°
k=1,118-10°¢ xr/Kn ko l= 1878 Ko
KT MM
p=10,5-10° kr/v’. 3
Hasimu: [q]: % =K.
R — Omeem: g =~ 1878 K.

q= ? K

Zagaua 2. Ckoiapko Menu coOepeTcs 3a 2 4aca B YCTAHOBKE DJIEKTPOJIM3a
MorHOCTh0 10 kBT, paccuntanHoro Ha HanpsikeHue 42 B?
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Jano: Dopmyna: Pewenue:
U=42B A=q U, A=Pt m=0,329-10"-
P=10 kBr=10* Br _Pt kP 4 3
=2u=72-10°¢ = =" L0720
k=0,329 - 10" kr/Ku. : - 2

] = BTB c_ Krﬂﬂ”‘ —xr. | =0,564 kr.

N )| XK

ZGZWZ)W- Omeem: m = 0,564 Kr.

3angava 3. Yepe3 niuacTUHKY JJIMHOM 3 CM M IIMPUHOM 5 CM, OIYIIEHHYIO
B DJIEKTPOXUMUYECKYIO BaHHY ISl XpPOMUPOBAHUs, B T€UE€HUE 2 4 MPOXOAMII TOK
1,5 A. Onpenenure TOJNIIMHY €O XpoMa, MOJIYYEHHOro Ha miactuHke. I1mot-

HOCTB Xpoma — p =7,18-10° K—r_,)
M

Jlano: Pewenue:
a=3cm=3-107m Cornacho | 3akony @apanest, m=k I At.
b=5cm=5-10"m Macca xpoma, oceBmias Ha 00€MX MOBEPXHOCTSAX TLIa-
t=249=72-10°c CTHHKH DJIEKTPOJIa, ONPEICIAETCS CIASAYIOMUM 00pa3om:
I=15A m=p V=p2Sh=p2(@ab)h,
k=18-107 XL h — TonmuHa XpoMa, 00pa30BaBLIErOCs HA MIACTHHKE.
Ka VpaBHsB BbIpaKeHUs Macchl, nonyuum: klt=2pabh,
KT
p=7.18-10°=. orcrona f = 1!
M 2pab
Haimu: 181077 L 15A-7.2-10%¢
h = ? h Yy K —
B KT B
2:7,18:10° —-3-107m-5-10"m
M
=9-10°M=90 Mmkm
Omeem: h=90 MKM.

Ynpaxunenue 23

1. KakoBa cuna Toka, MpOIICAIETO Yepe3 IEKTPOIUT BO BPEMS IJIEKTPOIH-
3a, €CIIM BO BpEMS AJIEKTPOJIN3a, MPOJOKABIIErOCsl B TEUEHHE 2 4acoB, HA
Karojie coopanock 20 Mr HUKeEIs?

2. Kakoe konnuecTBo cepeOpa cobepeTcs B TeUCHHE 2 4acoB B 3JIEKTPOJIU3-
HOW yCTaHOBKE MOIIIHOCTHIO 6 KBT, paccunTanHoil Ha Hanpsibkenue 12 B?

3. Bo Bpems HUKeTUpOBaHU MpeIMeTa B TeUeHHE 3 4acoB yepes3 EKTPOJIUT
MPOXOAUT TOK 5 A, TommuHa Hukens Opita 0,1 mm. KakoBa mtomaab, TOKpbI-
tast Hukesem? I[lnoTHOCTE HuKens paBHa 8900 kr/m°.
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4. Kakoe KoTu4ecTBO MM ObLIO BBIJICICHO, €CIIM HAMPSIKCHUE MEKIY DJICK-
TpPOJaMH B pacTBOpe Kyrnopoca meau Obuio 24 B, a anekTpuyeckuil TOK BbI-
TIOJTHUT TI0JIe3HY10 padory 192 kJ[x?

5. Kaxoli 3apsiin gomkeH MPOWTH depe3 pacTBOp Coliu cepedpa, uToObI Mo-
KPBITh CepeOpPOM KeJe3HYI0 JTOKKY TosmuHor 0,05 MM ¢ MIomaapio moBepx-
HoctH 30 cm?? TTmoTHOCTH cepebpa pasua 10,5 - 10° kr/v’.

6*. KakoB 2JIeKTpPOXMMHUYECKHH SKBUBAJICHT 30JI0Ta, €CIM MOJIApHAs Mac-
ca cepebpa 108 1/MOJB, BAaJCHTHOCTh | M DIEKTPOXUMHUYECCKUI IKBUBAJICHT
1,08 mr/Ku, monsipHas macca 3050Ta 197 1/M0Ib, BaieHTHOCTH 17

345 NPUMEHEHMUE JIEKTPOJIN3A

B BbITY U TEXHUKE

Boinenenue meau

B s51ekTpOTEXHHUKE 4aCTO UCIIONIBb3YEeTCs YucTas Meab. [Ipn Hanuuum naxe He-
3HAYUTENIbHBIX IPUMECEN IPYTHUX BEILECTB €€ AIEKTPONPOBOIUMOCTD yXYAILIAET-
csi. Meb OTAENSIOT OT Pa3IMYHbIX IPUMECEH CISTYIOIUM CIIOCOOO0M:

Bosbly10 3JIEKTPOIUTHYIO BaHHY 3aIOJIHSIOT PacTBOPOM MEJHOIO KyIropoca
U OIYCKAIT B HEE MAPAJJIEIBHO PACIOJIOKEHHBIE TOHKUE IUIACTHUHBI U3 YUCTOU
menu. IlnacTuHbl, COEAMHEHHBIE C OTPULATEIBHBIM IOJIFOCOM HUCTOYHHMKA TOKa,
BBITIOJTHAIOT (PYHKIMIO KaToga. Mexay KaTogaMH TapajuieIbHO YCTaHABIUBAIOT
TOJICTBIE MJIACTUHBI U3 HEOUMILIEHHOW MU, KOTOPBIE CIIYKaT aHOAOM.

B nponecce 3nekTposinza 4ucTas Mellb, BbIICIUBILIAICI U3 PACTBOPA MEIHOTO
KyIopoca, OCeJaeT Ha Karojae. AHOM PACILIABISAETCS, U MElb U3 HErO MEPEXOAUT
B PacTBOpP, a MHOPOJHBIC MPUMECH OCEAl0T Ha AHO BaHHBL. CO BpeMEeHeM Ijac-
TUHBI, SIBJISIOLIUECS KAaTOJOM, yTOJIIAIOTCS, a MJIACTUHBI, SIBJISIOLIUECS aHOAOM,
CTaHOBSITCSA TOHbIIE. Uepe3 HEKOTOpoe BpeMsi KaToJl U aHOJ BBIHMMAIOT U3 BaH-
Hbl 1 BMECTO HUX OIyCKalOT JApyrue. M3BiaeueHHass U3 BaHHBI TOJICTas MJIacTHHA
COCTOUT M3 YUCTOW MEJIH.

lNanbBanoCTErNsI

W3nenusi, U3roToBICHHBIE U3 Kejle3a, OBICTPO PHKABEIOT B Pe3ysbTaTe OKHC-
JIEHUSI X MOBEPXHOCTU. P>kaBuMHA MOCTENEHHO Pa3zbelaeT METAJl, U U3IENIUs
OpPUXOASAT B HEroAHOCTh. OOBIYHO TMOBEPXHOCTb OKHCISEMBIX METaJITUYECKUX
U3JENIUNA TOKPBIBAIOT TPYAHOOKHUCIISIEMBIMU METAJUNIMYECKUMU MOKPBITUSMU U3
HUKeJIS, IUHKa, cepedpa, 300Ta U Ap. B moBceAHEBHOM KU3HHU Mbl 4YaCcTO MOJb3Y-
€MCsl HUKEJIMPOBAaHHOW MOCYI0M U IPYTUMH MPEAMETAMHU, TOKPBHITHIMU HUKEJIEM.

> ITokpbiTHE MOBEPXHOCTH NMPEAMETOB TPYAHOOKHCASIeMbIMH METaJ/Ia-
MH C UCII0JIB30BAHHEM JJIEKTPOIU3a HA3BIBACTCH 2A1b6AHOCEZUCH.
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Puc. 115

Puc. 116

Puc. 117

Ecnu uepe3 BaHHY ¢ pacTBOPOM HHUTPOHA ce-
pebpa MmporryckaTh TOK B T€UEHHE OIPEIeICHHOTO
BPEMEHHU, TO TMOBEPXHOCTh MpEAMETa TOKpPhIBA-
ercs cepedbpom (puc. 115). Ins cepebpenus B
KauecTBe JJIEKTPOJNIUTa OepeTcs pacTBOp cojei
cepeOpa, a B KauecTBe aHofa — cepedpsiHas miac-
tuHa. [Ipu 305104eHNM B Ka4yecTBE DJICKTPOJIMTA
UCTIONB3YIOT PAacTBOP COJIeH 305I0Ta, B KayeCTBE
aHoza — 3050Tast mactuHa (puc. 116).

TI'anbBaHOMJIACTHKA

C moMouIpl0 3JIEKTPOJM3a MOXKHO IMOJIy4YaTh
METAJUIMYECKUE KOIMHUHU MOBEPXHOCTEH CO CIIOXK-
HBIMHU y30paMu U penbedHbIX npeameToB. Hampu-
Mep, ISl TIOJYyUYEeHHSI KOMHUHU Y30pa, BBIPE3AHHOTO
Ha JIEPEBSIHHOW JOCKE, y30p MOKPBHIBAIOT TOHKUM
cinoem rpaduTta, B pe3ybTare JaHHas CTOPOHA JI0-
CKHM CTaHOBUTCS TOKomposozswen. [logrorosnen-
HYIO TaKUM 00pa3oM JIOCKY OMYyCKalT B PacTBOP
MeqHoro Kymopoca (puc. 117). I'padut Ha moBepx-
HOCTH JIOCKM € TIOMOIIbIO MTPOBO/IA COEAMHSIOT C
OTPHUILATENIBHBIM TOJHOCOM HMCTOYHUKA TOKA, T.C.
rpadUTOBBIN CJIOM BBHIMONHSAET (PYHKIMIO KaToma.
B kauecTBe aHOMA CIyKUT MeIHAs IJIACTUHA, KO-
TOPYIO OMYCKalT B 3neKkTpouut. llpu mpomycka-
HUU TOKA Y€pe3 AIICKTPOJUT MEJlb, BbIICIUBILASICS
B PE3yJIbTaTe DIEKTPOJIN3a, OCeNaeT Ha TpaduTo-
BBIA ciod. Ilociie TOoro Tak Menp IOJHOCTBIO IIO-
KpoeT rpauTOBYIO MOBEPXHOCTH, MPOIECC DIICK-
TpOJIM3a OCTAHABJIMUBAIOT U OTACISIOT MEIHBIN
cioM OT Aocku. [Ipu 3TOM Ha MOBEPXHOCTH METHO-

ro CJI0s TOSIBJISETCSl HeraTMBHOE M300paxkeHue y3opa. Ha menHoMm Heratue Bce
BOTHYTBIE MecTa OyAyT HMETh BRITYKIYIO ()OPMY, @ BBIITYKJIbIE — BOTHYTYIO.

HerarusHoe n3o0pakeHue, MoixydeHHOE TaKUM 00pa3oM, Ha3bIBaeTCs Mampu-
yei. Mampuya — >T0 ma0JIOH, C MOMOLIBIO KOTOPOTrO B THIOrpadusix OTIUBAIOT
OyKBbI, U3TOTOBIISIOT MEAAIN, MOHETHI, ITAMIIBI M IPyTHE U3JEus.

> IloxpsiTHE MOBEPXHOCTH NMPEIMETOB METAJIJIOM € MOMOUIBIO 3JIEKTPO-
JIM32a C LeJIbI0 MOJY4YeHHS (POPMBI HA3BIBACTCH 2A/1b6AHONIAACHMUKOIL.
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lanpBaHOMIACTHKA IUPOKO UCIOJIB3YETCSl B TUTIOTPAPCKOM JIeNie B COUETaHUU
C COBPEMEHHBIMM TEXHOJOTMSIMU U KOMIIBFOTEPHOM TEXHUKOW. [asibBaHOMIACTH-
YECKUW METOJ] TIO3BOJISIET OTIEYAThIBATh OIPOMHBIE TUPAXU HE TOJIBKO KHHUI CO
CILIONIHBIM TEKCTOM, HO U KHUT, CHAO)KEHHBIX UILTIOCTPAIIUSIMH.

1. Kak ¢ mOMOIIIbIO 3JIEKTPOJIN3a BBIJACIISIOT MEb?

2. Kakue emie MeTasibl MOKHO BbIICTUTH C IOMOIIBIO 3JIEKTPOIN3a?

3. Kakum 00pa3omM MOBEPXHOCTh MOCYABI M IPYTUX H3/CTUH MOKPHIBAIOT
TPYAHOOKHUCIISIEMBIMU MeTajJIaMu?

4. Kakoii mporiecc Ha3bIBaeTCsl rajJbBaHOCTEIHE?

5. Uto Takoe raipBaHoOIIacTUKA? B KakuX 1EIIX OHA UCTIONIb3YeTCs?

3 46 JNEKTPHYECKHU TOK B BAKYYME

l'a3 u3 TpyOKM MOXHO BBICOCATh C MOMOIIBIO CIEUATBHOIO HACOCA, U YHUCIIO
MOJIEKYJl B HEM MOXKHO JIOBECTH JI0 TAKOTO COCTOSIHHUS, TPU KOTOPOM MOJIEKYJIbI
ra3a OT OJJHOM CTEHKH J0 BTOPOW CTEHKH JOXOMIST, HE CTAJIKUBAsCh APYTOM C Jpy-
roM. Takoe cocTosHUe Ta3a B TPyOKe Ha3bIBACTCS 8AKYYMOM.

Awmepuxanckuii ¢pusnk Tomac DIUCOH M3ydad MPUPOIY MPOXOKIACHUS DIEK-
TPUYECKOTO TOKa B Bakyyme. OOpa3oBaB BaKyyM BHYTpPU CTEKJISSHHOW KOJOBI, B
KOTOPOH yCTaHOBIIEHBI JIBA JEKTPO/A, OAMH AIIEKTPO] OH MOAKIIOYHI K OTPHILIA-
TELHOMY TOJIOCY UCTOYHHMKA TOKA, a BTOPOM 3JIEKTPOA MOAKIIOUHI Yepe3 ralib-
BaHOMETp K TOJIOKUTEIBHOMY TIOJIOCY MCTOYHMKA Toka. CHavanma CTpenka raib-
BaHOMETpPA HE OTKJIOHSJIACh, M 3TO O3HAYAJIO, YTO MO BaKyyMy TOK HE MPOXOJHUT,
3aTeM, KOrJa MOAOTPEH 3JIEKTPOJ, TMOJKIIOUSHHBIH K OTPULATEIbHOMY MOII0CY
MCTOYHHUKA TOKA, OTKJIOHEHHE CTPENKH TaJbBaHOMETpa MOATBEPIUIIO TPOXOXKIE-
HHE TOKa B Bakyyme (puc. 118).

a)

TaJIbBAaHOMETP 6) TaJIbBAaHOMCTP

Puc. 118

> BobiesieHue 3/1eKTPOHOB M3 PACKAJIEHHBIX MeTAJJIOB Ha3bIBAeTCS
mepmoIIeKMmpPOHHOU IMUccue.
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a) 3HauuT, 00pPA30BABILIUUCH HICKTPUUYECKUI TOK COCTOUT
U3 TIOTOKA JIEKTPOHOB, BBIIEIIEHHBIX M3 HAKAJICHHOTO JIEK-
Tpona. HakaneHHbII 31€KTpO HA30BEM KamoOoM, OH TIOJI-
KJIIOYAeTCsl K OTPULIATEIbHOMY IOJIKOCY UCTOUHMKA TOKA.

Bakyymnas konba (TpyOka) ¢ mpUMassHHbIM KaTOIOM M
AHOJIOM HA3bIBAETCS MIEKTPOHHOM JIAMIION C IBYMS DJIEKTPO-

+ JaMU, U 8aKyyMHbIM Ouodoom. OOUIMI BUI U dIIEKTpUYE-

CKas cXxeMa BaKyyMHOI'O MO/l MPUBEACHbI Ha pUCyHKe /79.

B npomiom Beke B 001aCTH 31€KTPOHUKH AIIEKTPOHHBIE
JaMIIbl 3aHSAIM BEAYIIEE MECTO, OHU IIHMPOKO HCIOJIb30Ba-

Puc. 119 JUCh ISl IPOU3BOJCTBA PAJMO, TEJIEBU30Pa, KOMIIbIOTEpA,
MPOMBILIJIEHHOW JJEKTPOHUKHU. B pesyibrate pa3BUTHSA

YCKOPEHHBIMU TE€MIIAMH HAyKW M TEXHUKU CErolHSd BMECTO BaKyyMHBIX JaMIl

INPUMEHSIOTCS] U3TOTOBJICHHBIE U3 MOJTYIPOBOJHUKOB COBPEMEHHBIE TPHOOPEI, TI0-

TpeOIIsIoIINe MEHbLIE SHEPTUH.

Kak nosiBisieTcs 31€KTpUUECKU TOK B BaKyyme?

[Tpu HarpeBaHuu Katojga W3 HEr0 HAYMHAIOT BBIAENATHCS 3JEKTPOHBI. DIeK-
TPOHBI, BBIIIEAIINE U3 KaToJAa IOJ BO3ICHCTBUEM IEKTPHUUYECKOTO IO MEXIY
aHOJIOM U KaToJIOM, IPUXOJAT B YNOPSAZAOUEHHOE JABUKEHHE B CTOPOHY aHOAA, U B
LENH NOSABISAETCS TOK. Eciy B TeueHue BPEMEHHU f 10 aHOAA JOILIO N 3JIEKTPOHOB,
TO KOJIMYECTBO 3apsijia, MOJYYEHHOE aHOAOM 3a 3TO BpPEMSsi, BBIYMCIUM COIJIACHO
BBIPKEHUIO ¢ = N e. B 3TOM cily4ae TOK aHOJa BBIYMCIAETCS Yepe3 CIEAYIOLIee
BbIpa)kKEHUE:

0)

[=4-%Ne
4 4
B V30ekucrane rpymnmna yueHbIX MO/ PyKOBOACTBOM akajeMuka Yoas Opumo-
Ba BEIET HAYyUHO-UCCIIEOBATENLCKYIO paboTy M0 U3YUSHHIO SIBJICHUS TEPMODJICK-
TPOHHOW AMUCCUU B MeTaJUIaX. Pe3ynbTaThl UX HAYYHBIX UCCIIEIOBAHUUN IIHMPOKO
MPUMEHSIOTCS B 00JIACTSX KOCMHUECKON METEOPOJIOTHH U TPUOOPOCTPOSHHUSI.
Ilpumep pewenusn 3a0au
UeMy paBeH TOK aHOJA, €CJIM K aHOJY JIBYX3JEKTPOAHOMN JaMIlbl KaXIYI0 ce-

kyHay mogaercs 1,2 - 10" anexTpoHOB?

ano: QDopmyna: Pewenue:
t=1c q=Ne; 1,2:107-1,6-107"°K
N=12-10" == ’ 121,92 102A.
’ q Ne le
e=16-10"Kn |[="=—
7?{)”1” Omeem: 1=192+10" A.
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1. Kakue 3apspkeHHBIE YaCTUIBI 00pa3yoT YIEKTPHUECKUN TOK B BaKyyme?
2. Pacckaxure o SIBJICHUU TEPMODJIEKTPOHHON IMUCCUU.
3. Kak B BakyyMe MOSIBISIETCS dNEKTPUUECKUNA TOK?

YnpaxHenue 24

1. CKOJIBKO 3JIEKTPOHOB MOCTYTAET KaXKAYI0 CEKYH/1y Ha IOBEPXHOCTh aHOJA,
€CJIM TOK aHOjia paBeH 8§ MA?

2. AnoxHoe Hanpsikenue Ha auonae paBHo 180 B. Ckonbko 37€KTPOHOB A0-
CTHIJIO aHOJA, €CIIM JJIEKTPHUYECKOE MOJIe BBHIMOIHWIO PaboOTy, PaBHYIO
4,8 JIx?

3* Kakoe ycKOpeHHe TOTyUUT 3JIEKTPOH, €CITU HAMPSYKEHHOCTD OIS MEXKTy
aHOJIOM U JMOZIOM B jmozie pasHa 4+ 10° H/Kn?

347 JEKTPUYECKHM TOK B F'A3AX

DJIeKTPUYECKHIl pa3psja B rase

CoenuHUM TUIOCKMI KOHAEHCATOP C DIEKTPOMETPOM H 3apsAHM DJIICKTPOMETP.
[Ipu 5TOM CTpernKa MEKTPOMETpa, TOKAa3bIBAIOIIAS OMPEICICHHOE 3HAUCHUE, TIOUTH
HE CIIBUHETCS C MeCTa, M 3aps]l B HeM He yMeHbIuTcs (puc. 120 a). D10 03HAyYaerT,
YTO MO BO3AYXY MEXIYy OOKJIaJKaMu KOHJEHcaTopa TOK He mpoTekaet. [Ipu kom-
HATHOH TeMIepaType CyXoi BO3IyX MOKHO CUUTATh JHIIECKTPUKOM.

3a)kKeM CBeuy WM MpOorpeeM BO3IyX Mexkay oOKiaakamu KoHjaeHcatopa. [Ipu
ITOM CTpEJIKa MEKTPOMETPa TYT K€ HAUHET MajaTh, T.e. KOHJICHCATOp TepseT 3a-
pana (puc. 120 6). CnenoBaTenbHO, Yepe3 NPOrpeThiii BO3AYX MPOXOAHUT TOK.

> IIpouecc mpoTexkaHusi 3JIeKTPUYECKOT0 TOKA Yepe3 ra3 Ha3bIBaeTcs
2a306bIM PA3PAOOM.

a) 6)

Puc. 120

Honuszanusa ra3os
B cocraBe Bo3myxa, MOMHMO a30Ta, KMCIOPOAA, BOAOPOAA, MOJIEKYJ BOJIBI,
cofiepKUTCs 0KoJ0 1% MHEPTHBIX ra30B — HEOHA U aproHa. [Ipu KOMHATHOU TeM-
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nepatype BCe aTOMbl M MOJIEKYJIbl BO3JyXa Ha-
XOAATCA B HEUTpaIbHOM cocTosiHuuU. [Ipu Harpe-
BAaHUU BO3/lyXa HEHTpajbHbIE aTOMbl HAYMHAIOT
npeBpallaTbCcs B MOHBI, T.e. HOHU3UPYIOTCA. Pac-
CMOTPUM 3TOT MPOLIECC HA MPUMEPE HHEPTHBIX
ra3oB HEOHA M aproHa.

Bokpyr sapa atroma neona (Ne) Bpaiarot-
csi 10 aeKTpOHOB, @ BOKPYT si[pa aToMa aproHa
(Ar) — 18. BHemHss 00os04Kka aTomMa aprosa, Ha
KOTOpOM HaxoxuTcs 18 HJIeKTPOHOB, CUMTAETCS
3aroJIHeHHOW. 3apsy sapa HeoHa paBeH +10e, 00-
M 3apsag 3aekTpoHoB —10e. ¥V aprona stu no-
Ka3aTejal COOTBETCTBEHHO paBHbBl +18e u —18e
(puc. 121 a). OtnenbHO B3sThIE aTOMbI Ne U Ar
ANIEKTpOHEUTpanbHbl. [Ipi HarpeBaHuM Bo3ayxa
CKOpPOCTh JIBUKEHHUSI aTOMOB M MOJIEKYJI 3THX T'a30B, a TAKXKe YHCIIO CTOJIKHOBE-
HUH UX JpYyT ¢ JpyrOM BO3pacTaioT. B pe3ynbrare oJJuH U3 3JeKTPOHOB, Bpalllato-
IIMXCS HA BHEITHUX 000JI0YKAX OTJEIbHBIX aTOMOB HEOHA, NOKUAAET CBOM aTOM.
ATtom HeoHa Ne, MOTEPSIBIINN OMH 3JICKTPOH, MpeBpamaetcs B HoH Ne', a atrom
aproHa Ar, MoJy4MBIINI OMH AJIEKTPOH, MpeBpaniaercs B uoH Ar™ (puc. 121 0).

Yewm BbllIE TEMIEpaTypa BO3AyXa, TEM OOJbLIE HOHOB B HEM 00pasyercs.

[Ton Bo3AEHCTBHEM AIIEKTPUUECKOTO MOt MOHBI Ne™ U Ar’ IBUXKYTCS B CTO-
POHY OTPULATEIBHO 3aPSHKEHHOM MPOKJIAJAKU KOHAEHCATOpa, a OTAEIMUBIIUECS OT
aTOMOB DJIEKTPOHBI — B CTOPOHY MOJIOKHUTEIBHO 3apsyKEHHOM MpOKIagku (puc.
121 6). B pe3ynbrare no BO31yXy MPOXOAUT TOK.

ONeKTPONpPOBOAHOCTD TA30B MPH yYaCTHH MOHOB MOA00HA JIEKTPOIPOBOJAHOCTH
AIIEKTPOJIMTOB, & AIEKTPOIPOBOAHOCTh T'a30B MIPU YUACTUHU AIIEKTPOHOB — AIIEKTPO-
IIPOBOTHOCTH METAJIJIOB.

Puc. 121

3ﬂe1<mponpoeoduocmb 6 2a3ax — 3TO YNOPAAOYCHHOEC IBUKCHUE O~
. | HOB H 3JICKTPOHOB B 3JICKTPHYECCKOM IT10JI€.

PexoMOnHAIM A

[Tpu ynaneHuu 3JeKTPUUECKOro MOJIs, T.€. MPHU MPEKPAIICHUN BHEIIHETO BO3-
JICVCTBUS, SJIEKTPOHBI U MOHBI B ra3ax, COCAMHSISACH APYT C IPyroM, CHOBa oOpa-
3YIOT HEUTpaIbHbIC HOHBI.

> IIpouecc o6pa3oBanus B ra3ax HeMTPAJIbLHBIX AaTOMOB B pe3yJbTaTe
COeIMHEHN S JIEKTPOHOB U MOJIOKUTEJILHO 3aPSAKEHHbIX HOHOB Ha-
3bIBACTCS PEKOMOUHAUUET 3APAIHCEHHBIX YaACUY.
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HpI/I OTCYTCTBUH DJICKTPUUCCKOI'O ITOJA MU BO BpeMs NPEKpalICHUA BHEIIHETO
BO3II€I>1CTBH§I 3apsKEHHBIC YaCTUIbI HMCUYC3AIOT TOJIBKO BCJICACTBHUC peKOM6I/IHa-
1u, U ra3 CHOBa CTAHOBUTCA JUIJICKTPUKOM.

1. Kakum 00pa3oM MOKHO OCYLIECTBHTH MPOTEKAHHE HIEKTPUUYECKOrO TOKA
B raszax?

2. Ilouemy npu HarpeBaHUM BO3/1yXa 10 HEMY IIPOXOAUT JIEKTPUUECKUIN TOK?
3. Kakue yacTuipl yyacTBYIOT B 3JIEKTPOIPOBOJHOCTHU ra30B?

4. Kakoii mporiecc Ha3bIBaeTCsl pekoMOnHammei?

348 BUJbI QJIEKTPOPA3PA 0B U UX UCITOJIb3OBAHUE
Cy1iecTByeT HECKOJIBKO BHJIOB Ta30BBIX DPa3psiJIOB. I

PaccMoTpuM Kaxaplil 13 HUX OTHEIBHO. =H=
HecamocTosiTeIbHBIH pa3psa @ K A4
PaccmoTpuM 3aBHCUMOCTD CUIIBI TOKA, TPOTEKAIOIIETO V)

yepe3 ras3, OT NIEKTPUUECKOro HampspkeHus. [ns aroro e

cobepeM 3JIeKTPUUECKYIO 1Ielb, CXeMa KOTOPOro n3olpa- Ry

KeHa Ha pucyHke [22. —
VYeranoBum aHon 4 u karox K mapajulelIbHO ApYT I h_—o/oK—

IpyTy, MOAOOHO MpPOKJIagKaM IUIOCKOI0 KOHJEHCAaTopa.
Hanpsxenue Mexay aHOOOM M KaTOAOM H3MepseTcs Puc. 122
BOJIBTMETPOM V, a CHJla TOKA, IPOTEKAIOILEro 10 BO31yXy MEXK/y aHOJOM M KaTo-
oM — amriepmeTpoM A. C MOMOILBIO peocTaTta MOXKHO M3MEHSATH HaIpsKEHUE R
MEX/1y aHOJIOM U KaToAoM. {15 mOCTOSHHOW MOHM3ALMU BO3AYyXa MEXKIY aHOJOM
¥ KaToZoM ycTaHoBlieH noHu3arop /. Ilpu GecnipepbiBHOI paboTe HOHM3aTOpa BO3-
JyX MEX]y aHOJOM M KaTOJIOM HarpeBaeTcsl U HOHU3UPYETCH.

3aMKHEM Liellb U HaYHEM MOCTENEHHO MOBbIIIATh
HanpspkeHue. C yBeJIMYEHHUEM HAIpPSDKEHUS MEXIY
aHOJIOM M KaTOIOM HA4HET IOCTENEHHO BO3pacTaTrhb
U CUJIa BO3HHUKamolero Toka. Mi3MeHenue Toka, mpo-
XOISALIEro Yepe3 BO3AYX, B 3aBUCMMOCTH OT Harps-
JKEHMS TI0OKa3aHO Ha pUCYyHKe [23.

[Ipn pocTmkeHuu OnpenesieHHOro 3HauYeHHs Ha-
NpsKEHHs] CHJIAa TOKAa IIepecTaeT YBEIMYMBATHCH, Puc. 123
T.e. TOK JIOCTUTaeT 3Ha4eHUusl HachleHus (puc. 123,
yacms AB). Takoe 3HaueHMe CUIIbI TOKA HA3bIBACTCS MOKOM HacblujeHus 1,.

UYro sBisieTcs NPUYMHON HACBIEHUs cuibl Toka? IIpy HU3KOM HanpsKEeHUU
JI0 aHOZA M Karoja JOXOAUT JIMIIb YacTh 3apsAJ0B, BOSHUKAIOIMUX 334 CAMHUILY
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BPEMCHHU. C TNOBBIIICHUEM HAIPSKCHUS YUCIIO 3apia10B, OOXOAAMIUX OO0 aHOJAa U
KaTo/ia, HAYMHACT BO3PACTATbh, U IO AOCTUIKCHHUMN OIPCIACICHHOIO 3HAYCHUS HaA-
MIPsAKEHUA 10 aHOAA U KaToda JOXOAAT BCE BOZHUKAIOIIHUE B BO3YyXE 3apsAbl.

HpI/I BBIKJIFOUCHUU HMOHMU3AaTOpPa 3HAYCHUE CHUJIbI TOKAa B LCIMU TYT K€ CTAHO-
BUTCA paBHBIM HYJIIO, TaK KaK IPCKpAIIaCTCsa pasps. bes HOHUN3AaTOpa B BO3AYXC
MCXKAY aHOAOM M KaTOAOM pa3pAad CaMOCTOATCIIbHO HE BO3SHUKACT.

Paapﬂ;:[, 0CTAHABJIMBAIOLIUICA MOCJIE NMpEKpaAICHU s JeiicTBUSI HOHHU-
3aTO0pa, HA3LIBACTCHA HECAMOCMOAMEIbHIM.

CamocTtosiTeIbHBIN pa3psj

[IpomoikuM  BBIIENIPUBENEHHBIM  ONBIT.  Ecimn
OyJleM TPOJOJKaTh MOBBIIIATH HAMPSKEHUE, TTPU J10-
CTH)KEHHHM MaKCUMaJIbHOro 3HaueHus U, cuiia Toka
HauMHaeT pe3ko Bo3zpactaTh (puc. 123, yuacmox BC).
[IpuunHOil sIBiIsIETCA TO, YTO JIEKTPOHBI, JBUXKYIIU-
€csi B CTOPOHY aHOJa, HA CBOEM IyTH HEOJHOKpAaT-
HO CTaJKHBAIOTCA C HEUTpaJbHBIMU aTOMAMM rasa.
C yBenuyeHHEM HaNpsKEHUs TAKXKE TMOBBIIIAECTCS
Puc. 124 CKOPOCTb JBHM)KEHHS SJIEKTPOHOB, BO3HMKAIOLIIUX B
rase u JBWKYyUIuxcs K anofny. [Ipu nanbHeiimem yBe-
JUYCHUN HAINPSDKEHUS KUHETHUYeCcKas SHEPrsl 3JeKTPOHOB OyAeT J0CTaTOYHOM
JUIsL TOTO, YTOOBI BHIOMBAThH AJIEKTPOHBI HEHTPAIBHBIX aTOMOB, C KOTOPHIMH OHHU
CTAIKMBAIOTCS HA CBOEM IyTH, U HOHU3UPOBATH UX. Takum 0Opa3zoM, HOHH3ALUS
rasa pe3ko Bo3pacTaer. A 3TO IPUBEAET K PE3KOMY MOBBIIIEHUIO CUITbI ToKa. Eciin
BHEILIHEE BO3JCHCTBUE — MOHM3ATOP — BBIKJIKOUYUTH, TO MOHM3ALMS Ta3a He Mpe-
KpaimaeTcs. DNeKTpuYecKuil pa3psn OyJeT MpoaoKaThCsl CaMOCTOSTENbHO, 0e3

BO3JECUCTBHSI HOHU3ATOPA.

> Pa3psa, npoao/kalmuiics: Npu NpeKpanieHun J1eicTBUS HOHU3ATO-
Pa, Ha3bIBAETCS CAMOCHIOAMEIbHBIM.

Pa3psij djieKkTprueckoit 1yru

B3sB 1Ba yronbHbIX 3J€KTpOAa, MogaauM Ha Hux Hanpsbkenue 40-50 B. [pu-
OJIM3UM KOHIIBI DJIEKTPOJIOB PYT K APYTY, 3aTeM oTaanum ux. [Ipu stom Mexay
DIIEKTPOIaMU BO3HHMKACT OCJICNMUTENbHAsl BCIBIINIKA — pA3PA0 INeKMPUUEeCKoll
oyeu (puc. 124). Dnextpuueckas ayra OyaeT AJUThCA J0 TEX IMOop, Moka He OyJeT
CHSITO HAMPSKEHUE MEXKIY IEKTPOIAAMHU.

Pa3psin anexkTpudeckoil Tyru — 0O4eHb MOIIHBIN UCTOUYHUK cBeTa. OH HCIOJb-
3yeTcsi B MPOEKTOpax, Masikax M JIPYTUX YCTPOWCTBaxX. B cBs3u ¢ Tem, 4TO TeM-
neparypa 3JeKTPUYECKOM TyTHM OYEeHb BBICOKAS, €€ HCHOJIb3YIOT MPHU IUIaBKE U
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cBapke MeTayIoB. CHIBHYIO 3JEKTPUYECKYIO YTy OCOOCHHO HCHOJIb3YIOT MpPHU
NOJIYYEHUH BBICOKOCOPTHOM CTaJIu.

HUckposoit pa3psan

CoenuHuM Ba M30JUPOBAHHBIX APYT OT APYyTa 3JMEKTPOAA C HCTOUHUKOM BbI-
cokoro HamnpsikeHus. Korna HarpspkeHue Ha 3IeKTpoax JOCTUTHET ONpeesIeHHO-
IO BBICOKOTO 3HAUEHHS, MEX]ly HUMU BCIBIXHET UCKPOBOIl pa3psad, KOTOPBIA CO-
IIPOBOKIAETCSI CBOEOOPA3HBIM MOTPECKUBAHUEM M OCICTIUTENHHO SIPKUM CBETOM.

HecMoTpst Ha TO, 4YTO B JIMHUAX DJIEKTPONEpesad BbICOKOTO HAINPSIKEHUS TO-
KOIPOBOJSALINE MPOBOAA MOABELIMBAIOT HA METAJNIMYECKHE OMOPHI C MOMOUIBIO
M30JISITOPOB, MHOTJA HAa HUX BO3HUKACT CUJIBHBIM NIEKTPUYECKMHU paspax. Bo
n30exKaHue MOSIBICHUS MCKPbI U30JATOPHI MEXy ONOpOil M MPOBOAAIIMMU TOK
IPOBOAAMHU JIOJKHBI ObITh OY€Hb MOIIHBIMH: YEM BBIIIE HAMpSKEHUE Ha JTMHUU
ANIEKTPOIIEPENiad, TEM TOJIIIE JAOJKHBI OBITH H30JISTOPHI.

B 00bIYHBIX YCIIOBUSX, KOTJIa HAIPSKEHHOCTD 3JIEKTPUYECKOr0 MOJIs JOCTUTa-
et 3000 000 H/Kun, Bo3HHKAET UCKPOBOI pa3psij.

HckpoBont paspsin B IpUpoIe NPOSBISAETCA B BUAEC MOJHHMM. Bbl yxe 3Haere,
YTO MOJIHHSI BO3HUKAET MEX/1y 00akaMu MU MEKIy 00JIakoM U 3emiiei. CHIIbHO
3apsbKeHHBIE 00J1aKa pa3IMYHbIX 3HAKOB MPUOIMKAIOTCSA APYT K APYTY, U MEXIY
HUMM TOSIBJISETCA CHJIBHBIM MCKPOBOW pa3psij — MOJI-
Hus. Hanpsokenue mexay obmakaMu MOXKET MPEBBIIATH
100000000 B. Bo Bpems MonHMU MexXIy oOOJaKaMu ('_
BEJIMYMHA TOKA, MPOLIEJIIEro Yepe3 BO3AyX, JOCTUTaeT
10000 A, a TpOAOJIKUTEIBHOCTh HCKPOBOTO pa3zpsijia Puc. 125
coctasiset Bcero 0,001-0,02 c.

[Tpn nosmydeHUH UCKPOBOIO paspsiia MEXAY ABYMS  q)
IEKTPOAAMHU, HAXOASAIIMMHUCS IOJ BBICOKMM HaIpsikKe-

HUEM, NPUOIMKEHHBIMH APYT K JAPYTY, B aHO/E 00pasy-
eTCsl yIiTyOJieHue, a B KaToe — BBIMYKJIOCTh (puc. 125).
DTO0 SBICHHUE UCTOJIB3YETCs MpU 00paboTKe METaIIOB.
Ecnu meTani, B KOTOPOM HY>KHO IPoJiesiaTh OTBEPCTHE,
NPUHATH B KauecTBE aHOAA M K HEMy NMpHOIM3UTH Ka-
TOZ, B aHOJE MOsABUTCA yriyonenue (puc. 126 a). Eciu  6)

OTOT MpouecC MPOAOJIKHUTE CIIC HCKOTOPOC BPEMs, TO B ‘ +
MCETAJIJIE, MPUHATOM B KaUC€CTBE aHO/Ia, ITOABUTCA OTBEP- ‘ ‘

+

ctue (puc. 126 0).

Hcrnonb3ys MCKpOBOW pa3psili, MOXHO BBICBEPIIH-
BaTh OTBEPCTHUS OIMpPEIETICHHOr0 pa3Mepa U (Gopmbl B E
3aKaJIeHHOW CTaJH W Jake B Ooyee MPOYHBIX CIIIaBax.
Cnoco0 00pabOTKM METaJIOB C MOMOIIbIO MCKPOBOTO Puc. 126

135

[asa V. Onexmpuueckuii mox 6 pazniuyHvlX cpeoax




pa3psia UCTONB3YIOT MPU U3TOTOBJICHUH PA3JIIMYHOTO POJa IMITAMIOB, IPU PE3KE
MeTaJljia ¥ TIPH 3aTOYKE PEKYIIUX HHCTPYMEHTOB.

Mepuarouiuii pa3psia

B KOHIIBI 3aKpBITON CTEKJISHHOW TPYOKH yCTAHOBJICHBI HAIPOTUB JIPYT Apyra
anoj u karoj. Koraa nasienue B TpyOke paBHO aTMOC(EPHOMY JaBJICHUIO, TI0 BO3-
JIyXy BHYTPH Hee TOK He MpoxoauT. OIHAKO, €Ci BO3AyX B TPyOKe MOCTETICHHO
BBIKAQUMBATh CIEIUATBHBIM HACOCOM, IO HEH HaYHET MPOXOIUTh TOK (puc. 127 a).
Pa3psin cTaHOBUTCS ONIyTHMBIM, €CITH BO3AYX B TPyOKe pa3penuTh MPUMEPHO B
necsth pa3. [Ipu crokpaTHOM pa3pekeHnu BO3AyXa MPOCTPAHCTBO MEKAY aHOIOM
Y KaTOJIOM 3aroJIHUTCS MepLatouumM cBetoM (puc. 127 6). Tloatomy Tako pa3ps
Ha3bIBAIOT Mepyatoujum. IIpr 5TOM ydacTok TpyOKH, OMU3KUI K KaTOMY, OCTaeTCs
TEMHBIM.

Mepraronuii pa3psi HCHOIB3yeTCsl B TAaK Ha3bIBAEMBIX JJaMITaX JHEBHOTO CBe-
Ta B KQUeCTBE MCTOYHMUKA OCBEHICHUs. Takue JaMIibl U3Iy4aloT OCNbIid CBET, TaK
KaK UX BHYTPEHHIOIO OBEPXHOCTh 00pabaThIBAIOT TIOMHUHO(OPHBIM BELIECTBOM.
a)iQ B 0) .

= g

==

Puc. 127

[Tpumenenue u npeacTaBieHUE B €CTECTBEHHOM BUJE Fa30BbIX pa3psiioB MOXK-
HO YBUJIETh HA pUCYHKE [28.

Puc. 128

1. Kakoii pa3psij Ha3bIBalOT HECAMOCTOSITEIIbHBIM?

2. Kakoit pa3psi Ha3pIBaIOT CAMOCTOSATEIbHBIM?

3. Kak monmyuarot »nekTpuyeckuii 1yroBoii paszpan’? B xakux mensix ero uc-
MOJIb3Y10T?

4. Kak BO3HHMKAET B MPUPOJIE MOJHHUS?

5. Kak oOpa3syeTcst HICKpOBOH pa3psiji, B KAKUX IEJIAX €ro UCIOIb3yI0T?

6. Kak monyvarot Mepuarommii pa3psii, B KaKMX IEJISIX ero UCHOoNb3yI0T?

7. MOXHO JIM Ha3BaTh 3JIEKTPUUYECKUM TOKOM MOJIHHUIO, BOSHUKILIYIO MEXKIY
00J1aKOM U 3eMIIeid?
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TECTOBBIE 3AJAHUSA AJ1S1 IOBTOPEHUSA I'V/TABBI 1V

1. JIBmkeHreM KaKUX 4acTHIl 00pa3yeTcs MEeKTPHUUECKUil TOK B MeTasuiax?

A) ONOXUTENBHBIX HOHOB; b) cBOOOIHBIX 37IEKTPOHOB;

B) orpuniarenbHbIX HOHOB; ') 5neKTpOHOB U OTPULIATEIBHBIX HOHOB.

2. JIBM>KEHHEM KaKUX 4acTHIl 00pa3yeTcs AEKTPUUYECKHUI TOK B SJIEKTPOTHTAX?

A) TONBKO MOJIOKUTETBHBIX HOHOB; bB) 3JIeKTPOHOB M MOJOKUTEIbHBIX HOHOB,;

B) TonpKO oTpHIIaTeNbHBIX HOHOB; ') MONOKUTEIBHBIX U OTPULIATEILHBIX HOHOB.

3. Uro Takoe TepMOIEKTPOHHAS SMUCCHUS?

A) BbIJIeNICHNE TIOJIOKHUTEIBHBIX HOHOB C TIOBEPXHOCTH HAKaJIEHHOTO METaJa;

b) BhieneHne oTpuIiaTenbHBIX HOHOB € MMOBEPXHOCTH HAKaJIEHHOTO METallia;

B) BbIzenieH1e EeKTPOHOB ¢ MOBEPXHOCTH HAKAJIEHHOIO METAJLIa;

I') mpeBpaieHne HakaJIeHHOTO ra3a B HOHBI.

4. Kakue u3 ciie1yIomux BelecTB UMEIOT HOHHYIO IPOBOIUMOCTH?

A) MeTa1 U IEKTPOIIUT; b) ra3z u metann;

B) ra3 u sanexkrponur; I') nudnexTpuK U SNEKTPOITUT.

5. Tlpu »snekTposnu3e HUKEIMpPOBaHUE MpenMeTa Mpoaoikanock 50 MHUHYT, U
Ha mpenmet oceno 0,09 r mukens. Kakoi Oblia cuima Toka BO BpeMs AJIEKTPOiH3a?
Kineems= 0,3 Mr/Ko.

A)0,1 A; b)0,2A; B) 0,3 A; N1A.

6. CKOIBKO BpPEMEHM IPOAOIKAIOCH HUKEIUPOBAHHME, €CIM Ha INPEIAMET OCEIo
3,6 T Hukensa? Cuna Toka — 1 A. DNeKTpoXUMUYECKas IKBUBAJICHTHOCTb JJIsl HUKENS —
0,3-10°¢ xr/Kur.

A) 50; b) 200; B) 100; ') 60.

7. Kakoe KOJIMYeCTBO MM MOKHO IMOJYYHUTh 3a 2 yaca METOJIOM JJIEKTPOJIU3a U3
pactBopa B Boze xsopuaa meau (I1) (CuCl,) nmpu cuie Toka 1A? Kyer, =0,33 mr/Kur.

A)48T; b) 240 r; B) 24 r; N24r

8. B anexTponuTUyeckoil BaHHE U3 PacTBOpA MEIHOIO KyIOpoca IpU MPOX0KACHUN
Toka 10 A 3a 0,5 muH BeizieneHo 0,1 T meau. UeMy paBeH 3J1€KTPOXUMHUUYECKUN SKBUBa-
JIGHT Meaun?

A) 0,44-107 xr/Ku; B) 0,33-10°° kr/Kur; B) 0,40-10° kr/Kor; T') 0,50+ 107 kr/Ko.

9. Huxenuposanue npeameta ¢ miomaabto 300 cm? nponoskanocs 2 yaca. Kakas
TOJILIKHA (MM) HUKeNs 00pa3oBajachk Ha MOBEPXHOCTH MPEIMETA, ECIIH YEPe3 IEKTPO-
muT npoxoausl Tok 17,8 A? IlpumuTe 31€KTPOXMMHUYECKMH 3KBUBAJIEHT HUKENs 3a
0,3 mr/Ki, mmotHocTs — 8,9 r/CM>.

A) 0,43; b) 0,64; B) 0,32; ') 0,86.

10. B 1Byx BaHHaX 3JEKTPOTUTHUYECKUM CIOCOOOM MOKPBIBAIOTCS MENb M cepedpo
IpU OIMHAKOBOM cuiie Toka. Kakoii OyneT Macca ciiost Menu, Korja mMacca ciiosi cepedpa
H0CTUTHET 33,6 1?7 Kyex = 0,33 MI/Kit; Keepespo= 1,12 MI/Ko1.

A)20T; b) 10 t; B)1r; NHsr
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BAKHBIE BbBIBO/IbI 110 I'VTABE 1V

Hon ATOM, B KOTOPOM HMMEETCS JHUIIHUN IEKTPOH WIM HE XBaTaeT
AIIEKTPOHA.
Onextpuueckuii | COCTOUT U3 yNOPSII0YEHHOTO ABHKEHUS CBOOOIHBIX JIEKTPOHOB.

TOK B MCTaJljlax

Hamnpasnenue
NIEKTPUUYECKOT O
TOKa

HaHpaBJ’ICHI/IC YHOOPAAOYEHHOT0 ABUIXKCHUA IIOJIOKUTEIIBHO 3aps-
JKCHHBIX 4aCTHII.

Honnas cBs3p

XuMuueckasi CBSI3b, MPOSBIAIOIIASCS BCIEIACTBUE KYJIOHOBCKOU
CHJIBI MEXK]1y MOHAMM.

Hucconnanus [Tpouecc pasneneHus BEIECTB HA MOJ0KHUTEIbHBIE U OTPULATEIb-
HbIE MOHBI B PaCTBOpPAX.

DJEKTPOIUTHI PacTBopsl, npoBoasiKe MEKTPUIECKUI TOK 3@ CUET MOJOKHUTEIb-
HBIX M OTPULATEIbHBIX HOHOB.

SBnenue SIBneHue BbIIeTICHM BEILIECTBA HA 3JIEKTPOAAX NPy MPOBEACHUN

ANEKTPOJIN3a AIIEKTPUYECKOTO TOKA Yepe3 IECKTPOJIUT.

[lepBsIii 3ak0H

Macca BemiecTBa, BBIJISICHHOTO Ha 3JIEKTPOAAX, MPSMO IMPOMOp-

Dapanes [IMOHAJbHA KOJIMYECTBY 3apsijia, MPOMIEIIET0 Yepe3 AIEKTPOIUT
BO BpeMsl 3JIeKTpoau3a: m =k g, m = klt.
BHCKTpOXI/IMI/I‘lC— BCJII/I‘II/IHa, YHUCJIICHHO paBHasd MacCE BCIICCTBA, BBIJACICHHOI'O IIPpU
CKHl 9KBUBAJICHT |TIPOXOXKJICHUU OIHOTO KYJIOHA 3apsjia yepes NEKTPOIIHT.
XUMUYECKUM N
OTHoOIIEHNE aTOMHOM MacChl BEIIECTBA K BaJICHTHOCTH (A/Z).
SKBHBAJICHT

Bropoii 3akoH

Macca BelecTBa, BBIIEIEHHOTO BO BpeMsl 2JIEKTPOIN3a, MPSIMO

CDapaz[eﬂ HpOHOpHHOHaHBHa QJICKTPOXUMHUYCCKOMY SKBHUBAJICHTY W KOJIMYC-
CTBY 3ap4aJ0B, ITPOUWCAIINX BO BPpEMS DJICKTPOJIM3aA.
1 4
FZ
FaJII)BaHOCTCI‘I/IH HOKprTI/Ie TMOBEPXHOCTHU MPEAMETOB TPYAHOOKUCTIACMBIMU METAJI-
JJaMHU C UCIIOJIb30BAHUEM BHGKTPOHI/ISH.
l'ansBanoMmIIa- Hanecenne SJICKTPOJIUTUYCCKUM MCTOJOM Ha MNOBCPXHOCTHL NPCI-
CTHKa METOB MCETaJljla AJIs1 TIOJTYUYCHUA (bOpMBI.
TepMOBHCKTpOH- BBIHCJICHI/IC SJICKTPOHOB M3 HAKaJICHHBIX MCTAJIJIOB.

Has DMUCCHUA
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IVIABA V
MAT'HUTHOE ITIOJIE

B naHHOM r71aBe Bbl 03HAKOMHMTECH ¢ MArHUTHBIM I10JIEM ITOCTOSIHHOTO MarHu-
T4 U MArHUTHBIM II0JIEM BOKPYT NPOBOAHMKA C TOKOM, a TAKXKE C BEJIWYUHAMU,
XapaKTepU3yIOIMMH MarHuTHoe 1noJje. Takyke Bbl y3HAeTe O BIMSHUM MarHUTHO-
IO MOJISL HAa ITPOBOJHUK C TOKOM M JIBHXKYILIMMHUCS 3apSKEHHBIMU YaCTULAMU, O
MarHUTHOM TI0JIe KaTyIIKU C TOKOM, 00 3JIEKTPOMAarHuTax M UX MPUMEHEHUH Ha
IPAKTHUKE.

349 MATHUTHOE IOJIE. IOCTOAHHBII MATHHUT

N EI'Oo NNOJIOCA

B I rnaBe BbI y3HaNu, 4YTO NPU TPEHUH BEIIECTB APYT O APyra OHU 3apsKaroT-
Csl, ¥ BOKPYT HUX MOSABJISIETCS dJIeKTpuueckoe mose. OQHaKo CyecTBYIOT U TaKHUe
BEIIECTBA, KOTOPBIE 0€3 TPEHHsI IPYT O JpyTa CO3AAI0T BOKPYT ce0sl IPyroe moJe,
OTJIMYHOE OT TpaBUTalMOHHOr0. Kakoe e 31o nosue?

Bui snaeme, umo
MazHum npumsieu-
saem dicene3Hvle
npeomemol. [louemy
OH npumszuéaem K
cebe mena?

IIpu onpeoenenuu
eeoepaguueckoco
MeCmononoNce s
UCNONb3YemCsl
komnac. Kaxum 06-
PAa3oM OH «NOKA3bl-
saem 0opozy»?

Puc. 129

IlocTOTHHBIH MATHHUT M €ro MoJIca

B npupoze cylecTBYIOT Takue €CTECTBEHHbIE METAIMYECKUE COEeIMHEHUS,
KOTOpBIE 00JIaJal0T CBOWMCTBOM MPUTATHBAHHSA K ceOe HEKOTOphIX Tel. Takoe
CBOWCTBO TENl 03HAYAET, YTO BOKPYI HUX CyUIeCTBYeT moiie. J[anHoe mone mnpu-
HATO HA3bIBATh MAZHUMHBIM hoiem (puc. 129).

HcTopus mosiBneHUs: TEpMUHA «MAarHUT» CBSI3aHA C HA3BaHUEM JPEBHETO TOPO-
na Maruecust B Manoii A3un. HaliileHHble TaM KaMHH, IPUTATUBAIOLIUECS APYT K
JIPYTY, Ha3bIBAJIM «KAMHSIMU MarHECHsI».
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Ham Benukuii cooreuectBeHHuk A0y Paiixan bepynu (973—1047) B cBoux Tpy-
JaX Ha3bIBaJl MArHUT «OXaHPabO» — «IIPUTATHUBAIOIIUI Kene30». bepyHu B cBoux
TpyJax nucai o0 UCNOIb30BAaHUU MAarHuTa JJIs OTAEIEHMs YacTHI JKeje3a OT Ya-
CTHIL 30J10Ta, CMEIIAHHBIX C MeCKOM. OH YCTaHOBUJI CBOMMM OIBITAMH, YTO OJHO-
MMEHHBIE MOJII0Ca MarHuTa OTTAJIKMBAIOTCA JIPYT OT Jpyra, pa3HOMMEHHBIE MpH-
TATMBAIOTCS, & CTaJb P TPEHUU O MArHUT HAMAarHUYUBACTCS.

> TeJ'IO, COXpaHAOIIee CBOC HAMArHUICHHOE COCTOSAHUE B TCUCHHE
MJIMTEJBbHOI'0 BPEMEHU, HA3BIBACTCH HOCMOAHHBIM MACHUMOM WIH
MpoCTO MArHUTOM.

Ha pucynke 130 u3o00paskeHbl IIOCKUNA U MOJKO-
BOOOpa3HbI MarHuThL. [IprHOIM3UM MarHuT K MEJIKUM
kene3HbM TenaM. [Ipu 3ToM yBUAMM, Kak OHM TPH-
JUIUIA K KaXAoMYy ero kpato (puc. 131 a, 6). Mecto
CaMOro CHJIBHOTO BIIMSTHHMSI MarHWTa Ha3bIBACTCS HO-
Jatocom maznuma. B 11000M MarHuTe MMEIOTCSA FOXK-
HBII U ceBepHbIN noiroca. FOKHBINA MONIOC MarHuTa
obo3Havaetrcst OykBoi S (mepBas OykBa aHTIMIICKOTO
cioBa «south» — «tory»), ceBepHblii moitoc — OykBoii N
(mepBast OyKBa aHIJIMICKOTO CJIOBA «NOrt» — «CEBEPY).
Puc. 130 OOGBIYHO FOKHBIM MOIOC (S) 3aKpalIMBAIOT KPaCHBIM

[[BETOM, a CEBEPHBIii Mot0C (N) — CHHUM I[BETOM.

a) 0) 6)

Puc. 131

CepenvHa MarHuTa sIBISICTCS HEUTPAIbHOM, B 3TOM YaCTH CUJIBI IPUTSIKEHUS
HE CYIIECTBYET. B 3TOM MOXXHO yOSIUTHCS, TPUOTU3UB CEPEINHY MArHUTA K TBO3-
JT10, TIOJIBEIIICHHOMY K AuHamMoMeTpy (puc. 131 6).
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Cuia B3anMoeiicTBHS MATHHTOB

Cuny B3aUMOJEWCTBUS MAarHUTOB MOYKHO
HaOmonaTh Ha onbITe. OJUH M3 MAarHUTOB IIOJ-
BECHM Ha IITAaTHB, @ BTOPOH MPHOIU3UM K HEMY,
Opyd 3TOM YBUAMM, UYTO OHU OTTAJKHBAKOTCA
(puc. 132 a) v nputsarusatorcs (puc. 132 6). Kak
U B TOM ClIy4dae, KOrjla OJJHOMMEHHBIE AJIEKTPH-
YecKue 3apsiibl OTTAJIKUBAIOT APYT Apyra, a pas-
HOMMEHHBIE MPUTATUBAIOT APYr Jpyra, Tak U
OJTHOMMEHHbIE MarHUThl OTTAJIKUBAIOTCA, a pa3-
HOUMEHHbBIE PUTATUBAIOTCS.

Eie ogHO CBOMCTBO MarHuTa COCTOMT B TOM,
YTO MPU TPUKOCHOBEHUH K HEMY METAJNIUYECKHUX
TeN (TaKMX KaK HOKHHIIBI, TBO3/Ib) OHHM TOXE Ha-
MarHuuuBarorca. Hampumep, ecnu kene3HbIMU
HOXHUIAMU JOTPOHYTHCS 10 MarHuTa, OHU Ha-
MarHM4MBaIOTCs, ¥ Mbl YBUJUM, KaK OHU TPUTSI-
TUBAIOT K cebe xkemne3nbie Tena (puc. 133).

> CrajbHble OpyCKH, HAMArHHYEHHbIE
NpHU BO3/1eiiCTBHH HA HUX €CTeCTBEH-
HOT0 MATHUTA B TeYyeHHe JJIUTEJIHHOro
BpPeMeHH, Ha3bIBAIOTCS UCK)CCIGEHHbI-
Mu MazZHumamu.

MaruuTel B3aMMOJAEHUCTBYIOT TaK Xe, KaKk H
anieKTpuueckue 3apsiibl. OIHAKO MEXIy HUMU
CYILIECTBYET pe3Koe pasimuue. B snekTpuuectse
MOKHO paziu4MTh YaCTHUIbI C MOJOKUTEIbHBIMU
U OTPULIATEIBHBIMU 3HaKamMu. BcrnomHute 3iiek-
TPU3ALMIO TEJ MPU TPEHUU U TIOITYUEHHE Pa3HO-
MMEHHBIX 3apSJ0B Ha JINCTOYKAX AJIEKTPOCKOIA.

MarsuTHBIC K€ OII0Ca OTIMYUTH HEBO3MOXK-
Ho. Eciiu pa3fenuTh MarHuT, B KaXJI0M Kycke 00-

pa3yloTCsl CEBEPHBIN M HOXKHBIN mostoca (puc. 134).

Puc. 132

Puc. 133

Puc. 134

Anrnmiickuii Bpad Yunbsam [unsbept (1544-1603) mpoBoaun uccrneqoBaHUs
10 U3yYEHUIO CBOMCTB MOCTOSTHHOTO MarHuta. B xnure ['mnsbepta, usnaHHoil B
1600 rony non HazBaHueM «O MarHUTe, MAarHUTHBIX TeJlaX U OOJBIIOM MarHUTE —

3emJie» U3JI0KEHBI CIeIyIOUIUe CBOMCTBA MarHUTOB!
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1. B pa3inuHbIX MECTax MarHuTa CUJia MPUTSIKEHUS pa3jnyHa, a Ha €ro Kpaii-
HUX KOHIIaX — MOJTI0CaX MarHuTa — CUJjia MPUTSKEHUS HAUOOIbIIasl.

2. MarHut umeeT JBa MOJI0Ca — CEBEPHBIN U KKHBIM, ITH MOJIIOCA PA3TUYHBI
10 CBOMCTBAM.

3. Pa3HOMMEHHBIE MOJIOCA MAarHUTa MPUTATUBAIOTCS, & OJJHOMMEHHBIE — OT-
TaJIKUBAIOTCH.

4. MarHuT ¢ OIHUM MOJIOCOM TOJIYYUTh HEBO3MOKHO.
5. 3eMHOI1 map ABIAAETCS OTPOMHBIM MarHUTOM.

6. IIpy cunbHOM HarpeBaHWM MarHUTHBIE CBOMCTBA U €CTECTBEHHBIX, U UCKYC-
CTBEHHBIX MAarHUTOB TEPSIOTCH.
7. MaruuThl BO3JEUCTBYIOT Yepe3 CTEKJI0, OyMary, AepeBo, CBEUy U BOAY.

142

1. Uro Takoe UCKYCCTBEHHBIN MarHuT? Yem OH OTINYAETCS OT €CTECTBEH-

HOTro MarLura?
2. Y10 Takoe MarHuTHOE 1oJie?

margura’?

I'unsbept?

3. Kak o0o3HaualoTcsi CEeBEpHBIM U IOXKHBINA MOJIOCA
4. Kakue cBOHCTBa MarHuTa OOHApPYXUJ YHIbIM
—

5. MOXXHO J1¥ TIOJy4YUTh MarHUT, UMEIOIIUN TOJBKO Ce-

BEpHBII 1ostoc?

6. O0BsACHUTE MIPUYIMHY HAXOXJACHHA B HEBCCOMOCTHU

Mar"ura Ha pucyHke 135.

Puc. 135

7. MoryT 1 ObITh MATHUTOM KYCKH, OTJIOMAaHHBIE OT Maruura?

OuneHka cuJI B3aUMOIEHCTBUSA
IOCTOSIHHBIX MarHUTOB.

[TonBecbTe NOCTOSHHBIA Mar-
HAT Ha JuHamomeTp (puc.
136 a). Bropoii MarHuT ycTaHo-
BUTE 10l HUM Ha 3aKUMe, Kak
MoKa3aHo Ha pucyHke /36 6. Ilo
NOKa3aHUI0 JMHAMOMETpPA OIpe-
JIeNTUTE CUITY MPUTSIKEHUSI OJTHO-
ro MarLuTa K pyromy. Pacnomno-
’KUTE MAarHUTHI, KaK MOKa3aHO Ha

Puc. 136

pucyHke /36 6 U OlpeneNnuTe CUly OTTAJIKMBAHHUSI MATHUTOB C OJUHAKO-

BBIMH ITIOJIIOCAMMU.
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330 ITAPAMETPBI, XAPAKTEPU3YIOUINE

MATHUTHOE ITOJIE

|| HAYKIUA MATrHUTHOTO IMOJISA

Ecnu nBe MarHuTHBIE TapeiIKu MPUOITH-
3UTH JPYT K JAPYTY, OHU BEIBOPAUUBAIOTCS U
OCTaHABJIMBAKOTCS, KOTJA IPOTHBOIOIONK-
HBIC MOJTFOCA HAXOATCS PYT IPOTHUB JpyTra
(puc. 137). 910 MOKa3bIBACT HAJTUYKE B3aU-
MOJICHCTBYIOIIMX CHJI MEXJ1y HaMarHU4eH-
HBIMH TEJIaMH, KOTOPbIC XapaKTePU3YHOTCS
CHJIOBBIMH JIMHUSIMU TIOJISL. Puc. 137

CuoBble JINHUM MarHUTHOTO MOJIS YBH-

JIETh HEMOCPEICTBEHHO HEBO3MOKHO, OJJHAKO C TIOMOLIBIO CJIEIYIOIIETO OIbITA MbI
OylleM UMETb MPECTaBICHHE O PACIIOIOKEHUN MATHUTHBIX CHIIOBBIX TUHUH. [ls
3TOr0 Ha KapTOHHBIN JUCT OymMarn paBHOMEPHO PACCHIIIEM >KEJIE3HbIE OMUIKU
U TOCTaBUM €r0 Ha MarHUTHBIN cepieuHuk. Ecnu cnabo moctykuBarh mo Oyma-
re, ONWIKY jKejle3a 3aiMyT IMOJI0KEHHUe, OKa3aHHOe Ha pucyHke /38. YKenesHble
OIMUJIKH, HaXOASAIINECs Ha Ky4dKe KapTOHa, PacrojokKaTcs IUIOTHO B MECTax, Ha-
XOJAIIMXCS ONMKe K KpasiM MarHUTa, a MEX]y MOJI0CAMU PACIIOIOKATCs PEXKe.

Puc. 138 Puc. 139

Mecro, 3aHATOE KEJIE3HBIMU ONMUJIKAMU Ha PUCYHKe /38, OTpa)kaeT CHIIOBbIE
JIMHUY, CBA3BIBAIOLINE MEKY co00M momoca MaruuTa. CHUJIoBble TMHUM MAarHUT-
HOT'O T0JIsl YCJIOBHO MPEACTABISAIOT 3aMKHYThIE JINHUM, HAIIPAaBJICHHbIE OT CEeBEp-
Horo nontoca (N) MarauTa K 1xkHoMy nontocy (S) (puc. 139).
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> B oriimyue 0T CHIOBBIX JJMHUH 3J1€KTPUYECKOI0 10JIsI CHI0OBbIE JIN-
HHUM MATHUTHOTO T0JI5l 00Pa3ylT 3aKPbIThI KOHTYP.

B

\

0)

Puc. 140

Ecnu 1ooKuTh MarHUTHBIC CTPEIKH, YKPETIJICHHBIC
Ha HETIOJIBM)KHOM OCH, BJIOJIb CUJIOBBIX JTUHUI MarHuTa,
OHM PAacroJoXkaTcs, KaKk MOKa3aHO Ha pucyHke /40 a.
OTcroma MOXHO cCJeNiaTh BBIBOJ O TOM, YTO CHUJIOBBIE
JMHUM MarHUTHOTO TIOJIsI 00pa3yloOT 3aKPBIThIH KOHTYP,
0e3 Havasa v KOHI[a. DTUM CBOWCTBOM MarHWTHOE TIOJIE
OTJIIMYAETCS OT JEKTPUUYECKOTO.

CuJioBbIE IMHUW MAarHUTHOTO TOJIS IO MEpe yaaje-
HUSl OT MarHUTa CTaHOBSTCS pexe (Bo3aeHCTBHE crabe-
eT). OU3NYeCKy0 BEIUYHMHY, XapPaKTCPU3YIOIIYI0 3Ty
BEJIMUWHY, HA3BIBAIOT UHOYKUUE MAZHUMHO20 NONA T
o0o3HavatoT OykBoil B. HampaBieHue BeKTOpa MarHut-
HOW MHAYKIIUU COOTBETCTBYET HAINPABJICHUIO KacaTelb-
HOW, NMPOBEIEHHON K MPOU3BOJIBHOW TOYKE CUJIOBOM JIH-
HUYW MarHuTa. EXWHUIY HHAYKIIUA MarHUTHOTO TIONS B
MCE npunsTo Ha3siBaTh Tecna (Th), B 4ecTh cepOCKOro
¢m3uka Hukoma Tecna.

Maruauromerp — npubop, U3MEpSIIOIINN XapaKTepu-
CTUKHA MAarHMTHOTO TOJS ¥ MarHUTHBIE CBOMCTBA TeIL.

OH ucnosnb3yeTcs B reosoropa3BeoyHbIX paboTax, apXeoJorH4ecKuX PacKomkax,
B HaBUTallMU, B BOGHHOW pa3BelKe ISl ONPEAETICHNUsS MECTOHAXOXAECHUS MOABO-
JTHBIX JIOJIOK, B CEHCMOJIOTUHU M HAYYHbIX UccenoBanusx (puc. 140).

1. Yto BbI MOHUMAETE MOl UHAYKIMEW MarHUTHOrO nojsi? B kakux enu-
HULIAX OHA U3MepsieTcs?

2. Kak B3anMoneiicTByIOT MarHuTHl MeXy coboi? Kakyto ¢popmy nme-
10T CHJIOBbIE JTMHUHM MarHUTHOTO 1oJis?

3. Kak HazpiBaeTcst mpuOoOp, M3MEPSAIONINY MAarHUTHBIE CBOWCTBA TEIN?

1. Ha pucyHke BBl BUJMTE JBa IMJIOCKMX MarHWTa OJMHAKOBOI'O pa3mepa.
B neiicTBUTEIRHOCTH, OWH U3 HUX — HACTOSIIHM, BTOPON — MPOCTOE Kee-
30, MOKpaIleHHOe, Kak MarHuT. Kak ompeaenuTs, Kakol U3 HUX — MarHuT, C

IIOMOIIBIO TOJIBKO 3THUX HpCI[MCTOB?
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331 MATHUTHOE ITOJIE 3EMJIN

[MonsipHoe cusiHUe — OAHO U3 MpeKpacHeHIuX sBIeHu B npupogae. OHO MOsIB-
nsiercst Ha BbicoTe 80—1000 KM OT MOBEPXHOCTH 3eMild Hepaneko oT CeBepHOro u
FOxHoro momtocoB 3emnu (puc. 141). Ilpuunna B TOM, 4TO 3eMHOH IIap MpeacTaB-
asieT coOOl OrpOMHBIN MarHUT. 3apsKEHHbIE, CBEPXCHIIbHBIE TIOTOKU COJHEYHBIX
JTydeil mpu JOCTHKEHUN 3eMJIH OTKJIOHSIOTCS B MOJI0CaX. 3HAYUT, MATHUTHOE MOJIe
3eMJTH BBITIONHSACT (DYHKIIUIO 3alIUTHOW 000IOUKH.

Puc. 14]. MarauTHOe 1ojie 3eMJIU 1 POSBIECHUE MOJISPHOTO CUSHUS

Kak BozaeiicTByeT MarHuTHoe nosie 3eMJId Ha Tena, HaXOAsIuecs Ha ee Io-
BEPXHOCTH?

Crpenka KoMIiaca WU MOCTOSHHBIA MarHUT, TO/IBEUICHHBIH HA HUTH, Pacro-
JaraeTtcs 1o HanpaBJIEHUIO ¢ tora Ha cesep (puc. 142 a).

3T0 00BSICHSAETCS TEM, YTO MAarHUTHBIE CHUJIOBbIC JTMHUU 3€MJIM HApaBieHbl OT
CEBEPHOI0 MarHUTHOTO MOJIOCA K F0)KHOMY MarHUTHOMY TIOJIFOCY, T.€. 3€MHOM 1Iap
OKPYXEH MarHUTHBIM 1oseM (puc. 142 6). Komnac, ycTaHOBICHHBIN Ha MTPOU3BOJIb-
HYIO0 TOYKY CHJIOBBIX JIMHUI Ha PUCYHKe (HarpaBieHHBIX OT N K S) 03HayaeT 1oBo-
POT CTPEJIKU B HANPABICHUU TUX JIMHUHI. 3HAYUT, KOMIIAC HaM HE «IIOKa3bIBACT
JI0pory», a nokassieaeT CeBepHbli U FOkHBIN reorpaduueckue noiaroca 3eMHOTO
Imapa OTHOCHTENBHO MECTa, I7I€ Mbl HAXOIMMCSL.

Puc. 142
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FO:xub1ii MaruuTHbI noawce 3emun (S) pacronioxkeH BOIU3M 75° ceBepHOM
mmpoThl 1 99° 3anagHoi 1onroThl, npuMepHo B 2100 kM ot CeBepHoro reorpadu-
YeCKOro MoJroca 3eMIIH.

Ceepublii MaruuTHbI nosoc 3emun (N) pacrnonoxen BOnmu3u FOxHOTO
reorpaduueckoro moiroca 3emin, Ha 66,5° 10xkHONH mUpoThl U 140° BOCTOUHOM
JOJITOTBI.

1. Uro BBI 3HaEeTE O MArHUTHOM ToJie 3emMin?

2. Ilouemy HampaBleHUE CTPEJIKN KOMIIaca HE TIOKa3bIBaeT HETTOCPEICTBEHHO
reorpaduyeckue moyroca 3emiin?

3. Ecnu Mexxy MarHutamMu MOCTaBHUTh JKEJIE3HYIO MIACTUHKY, OHH HE BIIHS-

10T apyr apyry. [louemy?

4. TloBnusieT JIW BBEJCHHE CTCKISHHOW IUIACTHHKH MEXAY MarHUTaMH Ha
MarHuTHoe nose?

5. I'ne na 3emute HaOmomaeTCs MOMSAPHOE CUsTHUE?

1. Bo3pMuUTE KYCKM MarHuTa 1 U3y4uTe UX BO3JEHCTBUE APYT HA Jpyra u Ha

KeJIe3HbIE MTPEAMETHI.
2. [IpoBepbTe HEUTPATBHOCTh CEPEAMHBI MATHUTA C MOMOIIBIO JIBYX MarHu-
TOB WJIM MarHuTa — xenesa.

352 MATHHUTHOE ITOJIE TOKA

OmnbiT JDpcreaa

3aBUCHMMOCTh MAarHUTHOT'O TIOJISI OT DJIEKTPUUYECKOTO TOKa BIEPBBIE ObllIa yCTa-
HOBJICHA Ha OIBITEe JaTCKuM ¢u3nkoM XaHcom Kpuctmanom Dpcremom (1777—
1851) B 1820 .

Jnst mpoBeneHus onbiTa DpcTena codepeM 1emnb, H300paKeHHYI0 Ha PUCYHKE
143. Llenb COCTOMT U3 UCTOYHHKA TOKA, PEOCTaTa, KJIt04a, IIPOBOJHHUKA (IIPOBOJIA).
CuibHO HATSHEM OJMH M3 MPOBOJIOB OT IOra K ceBepy. MarHUTHYIO CTPENKY pac-
IOJIO’KUM IO ITPOBO/LY.

3aMKHYB LIelb, TPOMYCTUM TOK 10 MPOBOJHUKY. B 3TOT jk¢ MOMEHT MarHuT-
Has CTpeNKa MOj MpoBoJaMU MoBepHETCs Ha 90° mepneHAUKYISPHO K MPOBOLY

a) 0)

Puc. 143
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(puc. 143 6). 3HauuT, BOKPYT MPOBOJAHMUKA C TOKOM BO3HUKJIO MarHUTHOE IOJIE,
KOTOPOE TOBOPAYMBAET MATHUTHYIO CTPEJIKY.

OmpIT DpcTeaa NoKas3bIBaeT, YTO BOKPYT MPOBOAHUKA, TI0 KOTOPOMY TTPOXOIHT
ANEKTPUIECKUI TOK, CYIIECTBYET MAarHUTHOE TIOJIE.

MarauTHoe nmoJie NpsiMoro ToKa

Hanuune MarHuTHOrO moJsisi BOKPYT IPOBOAHMKA, MO KOTOPOMY IPOXOJUT
AJIEKTPUUECKUH TOK, MO>KHO HAOJII0AaTh Ha CIICTYIOLIEM OIBITE.

B3sB NIIOTHBIN KapTOH, POCBEPIIUM €T0 MOCEPENUHE, U Y€PE3 OTBEPCTHE IIPO-
BEJIEM METAJIIMYECKUN cTepKeHb. Ha MoBEpXHOCTH KapTOHA PACCHIILIIEM KEJIE3-
Hble ONMWJIKH. [ToJKII0UMB KOHIIBI TPOBOAHHMKA K UCTOUHUKY TOKa, JIETKO BCTPSX-
HEM KapTOH. JKene3Hble ONMWIIKM IO BO3JIEHCTBMEM MAarHUTHOTO IOJIS TOKA Ha-
MarHU4MBaIOTCS, MPOSIBISIOT ce0s KaK MalleHbKHE MarHUTHbIE CTPETIKU U PacIio-
JararTCs M0 JUHUKA MarHUTHOM MHAYKUMU. CUIIOBbIE TMHUM MarHUTHOTO TOJIS,
oOpasyronuecss BOKpYT MPOBOJHHUKA C TOKOM, OyyT MOXO)KH Ha CUJIOBbIEC JIMHUH
H0JIS1 BOKPYT MOCTOSIHHOI'O MarHuTa.

[Ipomoikas OIBIT, MONOKUM BOKPYT CTEpPXKHS, 10 KOTOPOMY IIPOXOIUT TOK,
MEJIKUE MarHUTHbIE CTpeNKU. CTpenku cpa3y paBHOMEPHO pacHpeneisTCs B Ha-
NPaBJICHUM MATHUTHBIX CUJIOBBIX JMHUN (puc. 144 a). Ecau m3MeHUTh Hampas-
JIEHHE TOKa Ha CTEP’KHE, TO Cpa3y BCE MAarHUTHBIE CTPEJIKM MOBOPAUYMBAIOTCS HA
180° (puc. 144 6). 3HaunT, HaNpaBJIE€HUE MarHUTHBIX CUJIOBBIX JIMHHUM TOKA 3aBH-
CHUT OT HaIlpaBJIEHUS TOKA B IPOBOJHUKE.

- +

IT 11

a) 0)

Puc. 144

CuIioBbIe JTMHUM MAarHUTHOTO TOKA BOKPYT MPSIMOTO TOKAa 0Opas3yloT OKpYK-
HOCTH, UX HalpaBJIeHUE MOKHO OOBSICHUTD MpaBuIIoM OypaBuuka (puc. 145).

‘ Eciu HanpaB/ieHHe NOCTYyNaTeJbHOI0 JIBHKeHUsI OypaBUHMKa COBHA-
JIaeT ¢ HANMpaBJIeHHEM TOKAa B MPOBOJHHKE, TO HANPABJEHHE Bpaile-
HHSl PYKOATKH OypaBuHMKa OyaeT yKa3blBaTh HA HalpaBJeHHe Mar-
HUTHBIX CHJIOBBIX JIMHHUI TOKA.
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Puc. 145

MarauTHoe noJie KATylKH

OTkpbITHE DpCTEIOM MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM TOCITY KHJIO JIJIsl UCCIIEJOBAaHUI B 00JIACTH JIEKTpoOMar-
Hetusma. B 1830 romy ¢panmysckue ¢usukun Angpe Mapu
Amnep u /lomenuxk ®pancya Aparo coopyquiIM KaTyuUIKY,
HaMOTaB TOKOIIPOBOISIIMMI IIPOBOJ HA IEPEBSHHBIN CTEPKEHD.
[IpomycTuB TOK uepe3 KaTyLIKy, OHM 00pa30oBaJii MarHUTHOE
1oJje, KOTopoe ObIJI0 HAMHOTO CUJIbHEE OIS MPSMOT0O TOKA.

W3roroBuM crivpanb U3 METAJUIMYECKOM IPOBOJIOKU W IIPU-
O1M3UM ¢ IByX CTOPOH JIBE€ MarHUTHBIE CTpenku (puc. 146 a).
Ecnu yepe3 npoBoa mycTHTh TOK, TO 00€ CTpEeNIKM MOBOpavH-
BAIOTCS B CTOPOHY ocu cnupaiu. [Ipu 3Tom mosmtoca cTpesnok
YCTaHABIIMBAIOTCS B OJJHOM HampaBieHuu (puc. 146 o).

MeTtannunyeckuit IMpOBOJ B BUJIE CIIMPAJIX HA3bIBAIOT COJICHOUOOM.

N

a)

0)

Puc. 146

Bokpyr kaTymiku, mo BUTKaM KOTOPOM NMPOXOAUT TOK, CyLIEeCTBYeT Mar-
HHUTHOE 110J1¢, BHYTPH KOTOPOI0 CHJIOBBIC IMHUM PACIIOJIAral0TCs NapaJjiielib-
HO Apyr aApyry. Karymka ¢ TokoM, Kak U MarHuTHasi CTpeJIKa, MMeeT 1Ba
MArHUTHBIX NOJIIOCA.

148

Kakoso

SN .

Kakum
CTpeNKoit?

[Nosicuute onbIT Dpcrena.
Kakoe HampaBieHne UMEIOT MarHUTHBIE CHJIOBBIE JIMHUU TPSIMOTO TOKa?
Pacckaxxute o nmpaBuie OypaBuuka.

HanpaBJICHUE MarHUTHBIX CHUJIOBBIX JIMHUN KaTyIliKHu € TOKOM?
06pasoM KaTylmKy € TOKOM MOXXHO CpPaBHHUTbL C MarHUTHOU
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Ha puc. 147 n3o0pakeHa KaTymika ¢ TOKOM. BOMW3M KaTymIKu pacrioioKeHbI
4YeThbIpe MarHuTHbIE CTpenku. [lepeyepTure pUCyHOK B CBOM TETpaad M IO-
Ka)KATE B HEM TIOJIFOCA CTPEJIOK.

Omnpenenure MarHUTHBIE MOJKOCA B MAarHUTHOM IENH, IPUBEACHHON Ha pH-

CyHKe 148 a, 0.
N N
A
5 J
) 0) N S

e
‘ |I
_::+ a

Puc. 147 Puc. 148

53 -
3 JEUCTBUE MATHUTHOI'O IOJIA

HA MPOBOJHHUK C TOKOM

Cuia Ammnepa

JleficTBM€ MarHUTHOIO NOJIS HAa IPOBOAHMK C TOKOM ONIpeAeiawsl AmIep Ha
omnbite B 1820 rony. O3Hakomumcs ¢ GpopMynol CUiibl, IEHCTBYIOIEH Ha MPSMON
YYacTOK MPOBOIHUKA MAarHUTHBIM TojieM, U ombiToM Ammnepa. [lonkoBooOpas-
HBII IIOCTOSSHHBIM MarHuT YKPEIUM Ha IUTATUB, PACIIOJIOKEHHBIA TOPU30HTAIIBHO.
[IpoBoaHMK, MOJABEIICHHBIN HA MITaTUB, YCTAHOBUM Ha CEepeUHE MOAKOBOOOpa3-
HOro marsuTa. IIpu 3TOM AnMHY ydacTka, pacrojioKEHHOIO0 Ha MarHUTHOM I10JIe
POBOAHMKA, TpuMeM Kak Al (puc. 149 a).

[Ipu BKJIFOYEHUH LETIH TPOBOJHUK MPUXOAUT B IBUKEHUE, T.€. IPUTATUBACTCS
K MarHuty (puc. 149 6). Ecnu nontoca MarHuTa yCcTaHOBUTh C 3aMEHOM, MPOBOJI-
HUK OTTaJKuBaecTcs OT MarHuta. Yacte Mmertamna (A/=a b) mom BO3IEHCTBHEM
CHJIbl [ TOBOpauMBaETCsl HA HEKOTOPBIN YTOJl OT BEPTUKAIIH.

- -
- -
b B b
g g _>F
- - a

6) =ty

Puc. 149
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> Cuua F, ¢ koTOopoii MarHUTHOE 10JIe eiiCTBYeT HA YacTh IIPOBOJIHU-
Ka ¢ TOKOM, HAXOASIIIYIOCS B MATHUTHOM I10J1€, NIeprneH UKy pHOM
IJIOCKOCTH MPOBOJHUKA, MPSIMO NMPONOPIHOHAJIbHA cuJie Toka (1),
JAJIMHE NPOBOAHUKA (Al) 1 MATHUTHOI UHIYKIHH.

F=BIAI

DTO BbIpaXKEHUE B 4eCTh AMIepa Ha3bIBACTCS cunou Amnepa.
OTcroaa 3anuieM BbIpaKeHUE MArHUTHON MHYKIMH:
_F
=
WHaykuus MarHUTHOTO NOJS YMCICHHO PaBHA MaKCHMallb-

HOW CuJie, ¢ KOTOPOM JTaHHOE T0JI€ IEUCTBYET HA MPOBOJHUK
JutiHOM 1 M ¢ cuitor Toka 1 A:

1H
[B] = ———=1Tn (Tecna).

= IA-1wMm

B
7 IIpaBuJio JieBoil pyku
= By Hamnpanenue cuiibl, IEHCTBYIONICH Ha MPOBOIHUK C TO-

KOM CO CTOPOHBI MArHUTHOT'O TOJIS, MO>KHO OIPEAEIIHTS C TO-
Puc. 150 MOIIIBIO Hpaesuna neeoii pyku (puc. 150).

> Ecsin nagoHb J1€BOii pyKH IepKaTh TaK, YTO0bI CKBO3b Hee NMPOXo-
AWM CHJIOBBIE JUHUH MATHUTHOTO MOJIsl, 2 YeThIpe Najabla — BbITS-
HYTBIMH B/10JIb HANIPABJICHHUSI TOKA, TO OTOTHYThIi Ha 90° 00/1bLI0I
naJjen 0yJeT yKa3blBaTh HANPaBJIeHHe CHJIbI, JelCTBYIOIIEH Ha MPOo-
BOJIHHK C TOKOM.

Cujia B3aUMO/1€iiCTBUSI IPOBOHHKOB C TOKOM

[TpOBOAHUKM C TOKOM, TaK K€, KaK MOCTOSTHHbIE MAarHUThI, B3aUMOJICUCTBYIOT.
B 3TO0M MOXHO yOenuThes mpu HAOMIOEHUH B3aMMOJICHCTBUS MapaljiebHbIX TO-
KOB. B3sB /1Ba rHOKUX MPOBOIHUKA, TIOIBECUM X K IITaTUBY (puc. 151 a).

Ecnu BepxHIOI0 4acTb MPOBOAHHMKOB COEIMHUTH Uepe3 MPOBOJA W BKIIOYUTH
KJIIOY, Yepe3 MPOBOAHUKH MOTEYET TOK B MPOTUBOIMOJIOKHOM HAIpPaBJICHUU (puc.
151 6). B pe3ynbraTe MpOBOAHUKN OTTAJKUBAIOTCA IPYT OT APYTa, U PACCTOSHUE
MEXY HUMH YBETUYUTCS. ECu MPOBOJHUKN COCIUHUTH MapalIeNbHO, T.€. MPO-
BOJUTH Yepe3 HUX TOK OJIMHAKOBOTO HAIPaBIICHUsI, IPOBOAHUKH MPUTATUBAIOTCS

apyr K apyry (puc. 151 8).
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Puc. 151.

> IIpoBoaHMKH, 10 KOTOPHIM MPOXOAUT TOK NMPOTHBOMNOJIOKHOIO HA-
MpPaBJICHUs, B3AHMHO OTTAJIKHBAIOTCSH, IPOBOJIHNUKH, 10 KOTOPbIM
NPOXOAUT TOK OAUHAKOBOI0 HANIPABJICHUSI, B3AUMHO NPUTATUBAKOTCS.

3TOT BBIBOJ C/IETIaH HA OCHOBAHUU OMBITOB AMIIepa, U AMHMIIA CUITbI TOKA BbI-
pakaeTcs cieAyIomuM 00pa3oM: 3a eIHHMILY CHJIbI TOKA NpUHAT 1 A (ammnep),
1oJ JelicTBHEM KOTOPOro napaJ/uiejibHble MPOBOAHUKM JJMHOH 1 M B3aumo-
aeiicTBYOT ¢ cuJoii 2- 107 H.

1. Kak onpezensiercs: HanpaBieHUe CUibl AMrepa?

2. Kak omnpenensiercss HarpaBiieHHE CHJIbI B3aUMOJEHCTBUSA, BO3SHUKAIOLIEH
MEkKy NapajuleIbHbIMUA IPOBOAHUKAMHU C TOKOM?

3. ChopmynupyiiTe eqUHHILY CHIIBI TOKA aMIIep.

4. Mbl MHOrO pa3 Habmoganu MpUOIMKEHUE APYT K Ipyry WIH ylaleHHue
JPYT OT JIpyTa MnapajuiedbHbIX TOKOMEPEJaloINX MPOBOJOB, YCTAHOBICHHBIX
Ha ctonbax. [louemy 3T0 mpoucxonut?

§ 54 PEIIEHUE 3A1AY

3agauva 1. Cuna neiicTBus 1o Ha MPOBOAHUK JIMHOM 20 cM, pacnooKeH-
HBII NEPIEHANKYISPHO K JIMHUAM MarHUTHOro mnois ¢ uaaykuuei 0,5 T, paBHa
0,03 H. Kaxkoii OyzeT cuiia Toka, MpOXOISIIEro Yepe3 MPOBOJHUK?

Hano: Dopmyna: Pewenue:
B=0,5Tn r
’ F=BIl; [=— _ 003 , _
1=20 cM=02 M BI I= 50227034
H 20,
To-m
Hatimu: [=7 Omeem: [=0,3 A.
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3agaua 2. [IpoBoanuk quuoi 0,4 M pacnosnokeH NEepHeHIUKYISIPHO K JH-
HUSM HMHIYKIUM MarHUTHOTO mois ¢ uHaykuued 25 mTn. Eciu Ha mpoBOIHUK
nevicteyet cuiia 120 MH co cTOpOHBI MArHUTHOTO NOJIS, TO KAKOE KOJIMYECTBO 3a-
psiia IPOXOAUT KaKIYH MUHYTY 4€pe3 ero rnornepeyHoe ceyeHue?

ano: Dopmyna: Pewenue:
=04 m F-181- 458, 120-10° - 60
B=25 MTn=25-10" Tn ! q9=—-"=— Ki=720 K
Ft 25-107-0,4
F=120MH=120-10"H | g=—;
Bl
t=1 munyT=060 C. u
[q] _ ‘C
Haiimu: g =7 H
—M
A Omeem: g = 720 K.
=A-c=Kn

152

Yonpaxkuenue 25

1. IIpoBogHuK AnuHOM S0 cM MOMENIeH B MAarHUTHOE T0JIe ¢ MAarHUTHON WH-
nykuueit 1,2 Tn. Kakas cuia Oyaer neidcTBOBAaTh CO CTOPOHBI MarHUTHOTO
MOJIsL IPY TPOXOJE Yepe3 MPOBOJHHUK, PACIIOIOKEHHBIN MEPIEHIUKYIISIPHO K
WHYKIIMM MAarHUTHOTO T0JIs1, Toka 2 A?

2. Ha mpoBogHuK IJIUHON 15 cM, pacroioKeHHBIH MepreHUKYISIPHO K JIH-
HUSAM MarHuTHoro nons ¢ unayknuen 0,4 T, geiicteyet cuna 60 mH. Kakosa
OyZIeT cuia TOKa, MPOXOJISLIETro Yyepe3 MPOBOAHUK?

3. Yepe3 npoBOAHUK JIITUHON 25 CM IMPOXOJUT TOK 5 A, Ha HEro0 CO CTOPOHBI
MarHuTHOTO MoJis JeicTByeT cuia 2,5 MH. OnpenenuTe MHAYKIIUIO MAaTHUAT-
HOT'0 TO0JId, TJe PACHOJIOKEH TPOBOAHHUK.

4. Cuna aefcTBUSA NOJIS HA IPOBOAHUK JJIMHON 5 CM, pPacIlONOXKEHHBIN NEPIIEH-
JUKYJISPHO K JINHUSIM MarHuTHOro nojs ¢ uuaykuuei 0,4, papaa 2 mH. Kakoi
OblJIa cuJla TOKa B IPOBOIHUKE?

5. Kakast cuna Oyner aeiicTBOBaTh Ha MPsIMOM MPOBOAHUK JutrHOM 40 cM, pac-
MOJIOKEHHBI B OJIHOPOJHOM MAarHUTHOM IIOJI€, €CJIM Yepe3 HEro MpOBECTH
ToK 8 A? Unaykuus nons pasHa 0,5 To.

6*. IlpoBoanuk qyuHOi 0,8 M pacrosokeH NepneHIuKyIIpHO K JIMHUSAM HH-
JNYKIIMA MAarHUTHOTO mojsi ¢ uuaykuuen 2 MIn. Yepes momnepedyHoe ceueHue
MPOBOJIHMKA KaxkJible 3 MUHYTHI ipotekaeT 3apsj 720 Ku. Kakast cuna neii-

CTBYET Ha IIPOBOJHUK CO CTOPOHBI MArHUTHOI'O TI0JIsA?

Thasa V. Maenummnoe none



) EF KPYI'OBOE ABUKEHUE PAMKHA C TOKOM

B OMTHOPOJHOM MAT'HUTHOM II10JIE

Ecnu B MaruuTHOE 1o0Jie BHECTH PaMKy C TOKOM, TO MOXHO HaOJII0IaTh €€ 1o-
BOpOT Ha HEKOTOPbIH yroi. [louemy ke pamka BpamaeTcs?

BBenem BMecTO MpsMOro MpPOBOJHUKA MEXJY MOJIOCAMU MOJKOBOOOPA3HOTO
MarHuTa paMKy, M3TOTOBJICHHYIO M3 THOKOro mpoBoxa (puc. /52 a). Ha koHIbI
IIPOBOAHMKA HAJECHEM METAJIIMYECKHE «Yalllly», MOIKJIIOYEHHbIE K HCTOYHUKY
TOKa, 4TOOBI IPOBOAHMK MOT BpamaThcs. [IocTpoeHHYI0 paMKy MOMECTUM Ha ILJI0-
CKOCTH OCHOBaHHSI MarHuTa, Kak MoKa3aHo Ha pucyHke /52 6. [Ipu noaxiodyeHun
UCTOYHHUKA TOKa paMKa (MoJI0KeHHe «0») HauMHAeT BpaIlaThCs U MOBOPAUYUBATHCS
Ha 90° OT mepBOHAYATIBLHOTO MOJIOKEHUS (TIOJTOKEHHE «BY).

a) 0) 6)

Puc. 152

Ecin B MOMEHT NOJIOXKEHHUS «B» OTKJIKOYHUTH TOK, TO paMKa IPOAOJIKUT CBOE
JBHOKCHHME U BHOBb 3alIMET IOJIOKEHUE «a». ECiy CHOBA MOAKIIIOUNTH PaMKY K HC-
TOYHUKY TOKA, OHAa HaYHET BpalllaThCs, Kak npexae. Korna pamka U3 mojaoxeHus
«0» MPUIET K MOJIOKECHUIO «B», €CIIM CHOBA OTKJIIOYUTH €€ OT TOKAa, OHA 3aiiMeT
MOJIOKEHHE «@». 3HAYMT, €CITH MbI Oy/IeM YIpaBIsITh pAMKOH, BKJIIOUUB TOK, KOT/Ia
OHA 3aliMET MOJIOKEHHUE «a» M OTKJIIOYMB TOK, KOTJ]a OH 3aiiMET MOJOKEHUE «O»,
TO PaMKy MOXHO Bpamath 0€3 OCTaHOBKH. JTO CUHUTAETCS MOJEIbIO AIEKTpUye-
CKOT'O JIBUTATEIISL.

[Ipu nonoxxeHuH «O» Ha PUCYHKE TOK Ha JIEBOW CTOPOHE PaMKH TE€UYET BHU3
(3TO yacTb CHBUTAETCAd B CTOPOHY MAarHUTHOM «sIMbI»), @ TOK Ha MPaBOW YacTH
TEYeT HaBepX (3Ta 4acThb CABUIAETCS HapyKy). EciaM M3MEHUTH MOIIOC MarHura,
TO HaTpaBJICHHE TOKA HA YaCTAX MEHIETCS, U paMKa MOBOPAYMBAETCS B 0OpaTHOM
HalpaBJICHUN.

W3-3a TOro, 4To 1o pamke MPOXOAUT NPOTHUBOMNOIOKHBIA TOK, COIVIACHO IIPa-
BUJIy JIEBOM PYKH, HA PAaMKY C TOKOM, PaclOJIO’KEeHHYK) B MArHUTHOM II0JIe,
AefCTBYIOT MapHble CHJIbl. HanpaBinenue cuiibl, 1EHCTBYIOIIEN CO CTOPOHBI Mar-
HUTHOTO I0JIs1 HA TPOBOJHUK C TOKOM, IIPUBEJIEHO HAa pUCYHKE /53.
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Puc. 153

Puc. 154

9 A

Puc. 155

YcTpoiicTBO M NMpHHIHUIN PadoThI 3JIeK-
TPOU3MepPHUTEIbHBIX IPUOOPOB

CobpaB 1enb u oOopyJaoBaHue, U300pa-
KEHHOE Ha PUCYHKE /54, pacmolOoKuUM pamKy
C TOKOM B MarHutHoe moie. [Ipu BkiroueHun
LEeNy pamMKa MOBOPAYMBAETCS M 3aHUMAET I10-
JIO)KEHHUEe, TEePHeHIUKYISIPHOE K MarHUTHBIM
CHJIOBBIM JTUHUAM. Ecnu n3MeHuTh Hampasie-
HHE TOKa, TO paMKa moBopaurBaetcst Ha 180°.
CrocoOHOCTh paMKH € TOKOM MOBOPAYMBAThCS
B MAarHUTHOM TMOJIE HMCHOJIB3YIOT B HM3MEpH-
TEeJNbHBIX MPUOOpaX.

Ha pucynke 155 m300paeHO yCTPOWCTBO
npocteiimero amnepmerpa. [Ipu sTom B Mar-
HuTe (/) 3aKperieHbl NOJIIPHbIE HAKOHEYHUKHU
(2). ABmxy1mascsi 4acTh — pamka (3) COCTOUT
U3 aJIOMUHHUEBOr0 Kapkaca, Ha HEro HamMoTa-
Ha TOHKas MEIHas MpOBOJIOKAa. Pamka Moxer
CBOOOZIHO BpalaTbcs BOKPYT HEMOIBUIKHOM
cepaneBuHsl (4). Pamka npucoennHeHa K ocu
(9). KoHiibl 0OMOTKM TPOBOJOB MOAKIIOYAIOT
K uenu (6). CiupasibHas npyskuHa (7) corpo-

TUBJISIETCSI TPOM3BOJILHOMY BpAIICHHIO PaMKH M TIPHU TI0-
Tepe TOKa B IIEMH COXPAHSET CTPENIKY B PAaBHOBECHH.

[lpu mpoxone Toka yepe3 OOMOTKY IOJ BO3JCHCTBU-
€M MarHUTHOTO TIOJIsS paMKa CTapaeTcs MepeiTH B Tep-
HEHAUKYJISIPHOE COCTOSIHHE OTHOCHTEIBHO MAarHUTHBIX
noyitocoB. Yem Oosibllie TOKa B LIENH, TEM OOJbLIE MOBO-
paunBaeTcs cTpenka (8), 3akpervieHHas kK ocu. Crpenka
NIOKa3bIBaET Ha I'PaAyUPOBAHHON IIKaje (9) COOTBETCTBY-
Iolee 3HaYeHUE CHUJIbI TOKa. lIpu OTKIIIOYEHMM TOKa B
IIeTT paMKa TMOJ BO3/ICHCTBUEM CITMPAJIU BO3BpAIACTCs B

MCXO/IHOE TIOJIOKEHHUE, a CTpeKa — K 3HaueHHuto «0». [lpuHiun paboTel BoabTMeE-
Tpa aHaJOrMUeH NMPUHIUITY PabOThl aMIepMeTpa.

1. ChopmynupyiiTe mpaBuiio JeBOM PyKH.
2. Kak ycrpoeH npocreiuii amnepmerp?
3. Pacckaxxure o mpuHIIUIe pabOTHI MPOCTEHIIIETO aMIIEpPMETpA.
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1. B kakyro cropoHy OyaeT KaTHThCS JIerKas aJIOMUHUEBas TPyOKa, eciu
BKJIFOUUTb 1ETh, U300PaXKCHHYIO0 HA pUCyHKE 1567

2. Ha 1aByX W30JIMPOBAHHBIX MM HEHU30JUPOBAHHBIX MPOBOJHHKAX, IMOJI-
KJTFOUYCHHBIX K TOJIFOCAM UCTOYHMKA TOKA, HAXOIUTCS TOHKAas aJIOMHUHUCBAS
TpyOka AB (puc. 157). B xakyo CTOpOHY IOKAaTUTCS TPyOKa, €CIu IMOoAaTh
MarHMTHOE I0JIe, CUJIOBbIC IMHUK KOTOPOI'0 HAIPaBJICHbI CHU3Y BBEpX, Mep-
NICHTUKYJISIPHO CTPaHUIIe KHUTH?

e O o/ 0 o0 o o
e o o/ 0 o0 o o
o o
Ly
® o o/ o o0 o o
e O o/ 6 o0 o o

Puc. 156 Puc. 157

§ 56 JIBUKEHUE 3APSIKEHHON YACTHILBI
B MATHUTHOM MOJIE

Cuana JlopeHua

Cuna neiicTBUS Ha 3apsHKEHHYIO YacTHILY, JABMXKYIIYIOCS B MarHUTHOM TIOJIE,
CO CTOPOHBI 3TOrO TOJISI Ha3BaHAa B YECTh T'OJUIAHJCKOTO (pusnka XeHIpPHKa
AntoHna Jlopenua (1853-1928).

Cuna feilicTBHSI CO CTOPOHBI MATHHUTHOI'O MOJISA HA JABHKYIIYHOCS 3a-
PAKEHHYI0 YACTUIY Ha3bIBaeTcsl cunoi Jlopenua.

Cuna JlopeHua, nelcTByromas CO CTOPOHBI MarHUTHOTO HOJS Ha KaKAYIO
JBIKYIIYIOCS MEPHEHAUKYISPHO K CHJIOBBIM JIMHMSIM MAarHUTHOTO TOJs 3aps-
KEHHYIO YaCTHILY, ONPEICISICTCS CICAYIOMUM BhIPaKEHUEM:

Fﬂ:q v B.

” Cuaa, fneilicTByOIIasi HA 3aPSKEHHYI0 YaCTHIY, ABHKYILIYIOCH B OIHO-
POAHOM MATHHUTHOM I10J1€, PABHA NIPOM3BEICHUIO 3apsiia YaCTHLBI, €ro
=
\ CKOPOCTH JABHMKEHUS 0 U BEKTOPa B MHAYKIUH MATHUTHOIO I0JIS.

Hamnpasnenune cuinsl JlopeHiia, Tak e, Kak cujia AMIiepa, OnpeneseTcs ¢ mo-
MOII[bIO TIpaBUIIa JIEBOU PYKH (puc. 158).
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>

Eciau Ha Jag0Hb JIeBoii PYKH BEKTOP MATrHUTHOI HHAYKIHUH IagaeT

BePTHKAJbHO W HAINpaBJieHHe YKa3aTeJbHOI0 NAJbLA OJHHAKOBO C
HaNpaBJeHHeM M0JI0KUTEeIbHOI0 3aps/ia, TO 00BN MaJiel, 0TOABH-
HYTbIH Ha 90°, moka3pIBaeT HanpasJeHne cuibl Jlopenua.

Cuna Jlopenna, neiicTByromas Ha IPOTOH, MONAJAOIIMNA B MAarHUTHOE T10JIE,
COIVIaCHO MpaBUJTy JIEBOM pykH, OyJeT HalpaBiieHa B IIPaByto CTOpoHy (puc. 159).
Ha uyepTexe JMHUM MarHUTHOW MHIyKUMK HampasiieHbl BBepX (0T N k S). Ilpu
OIPE/IeNICHUH JIBM)KEHUSI 3JIEKTPOHA B T0JIE YEThIPE Maliblia pacloNokUM B HOJIO-
JKEHUH, IPOTHBOIOJIOKHOM HarpasieHuto Toka. OTcrona cuna JlopeHua, aeicTBy-
I0Illas Ha 3JIEKTPOH, OyJeT HampasliieHa BieBO. Eciau 3apskeHHas yactuna Oyner
JIBUTATHCS 110 TMHUSIM UHAYKIIMY MarHUTHOTO TI0JIS, TO HAa Hee He OyIeT JeicTBo-
BaTh CHJIa CO CTOPOHBI MAaTHUTHOTO MOJSI.

B

I7

v

IPOTOH

Puc. 158

Ipumep pewienus 3a0au

Puc. 159

B MaraumTHOE mOJ€E BIETEN JIEKTPOH, JABMKYIIMUACA CO CKOpOCcThIo 2 107 M/c
B TICPIICHANKYJISPHOM HAlpaBJICHHMH K JIMHUU MHIYKIIMH MarHuTHoro moJjs. Ka-
Kas CuJjia JICHCTBYET Ha AJIEKTPOH CO CTOPOHBI MATHUTHOTO TOJIS, €CITU WHAYKITHS

MarauTHoro noist 0,8 Tin?

ano: Dopmyna
v=2-10"m/c F=ev B;
e=1,6-10" Kn [Fl=kn 2
B=0,8 Tn. c AMm
Hatimu: = K- % =H.
F=?

Pewenue:
F=1,6-10":2-10"-0,8H =
=2,56-10"2 H=2,56 nH.

Omeem: F=2,56 nH.

1. OObsicHUTE Ha OCHOBAHUU IMpaBUJIA JIEBOM PyKH HampasieHue cuiibl Jlo-

peHIa.

2. Chopmynupyiite cuiy, ABUTAIOMIYIO 3apsKEHHYIO YacTUILy PaBHOMEPHO

O KPYTY.

3. B xakoMm HampaBieHHMH NpPU BXOAE 3apsyKEHHON YacTHUIIbl B MarHUTHOE

roJie Ha Hee He JieiicTByeT cuia Jlopenia?
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150 BUTKOB TOHKOM JIaKMpOBaHHOW MpoBOJIOKU. OctaBuB mo 15-20 cM, ouncTum
KOHIIBI OT JIaKa.

Tenepb nocnenoBaTeIbHO COEAMHUM TPH 37eMeHTa 1o 1,5 B u cobepem cxemy,
KaK OTMEUYEHO Ha pUCYHKe [6].

a) 0)

Puc. 161

[lepen BKIIOUEHHEM IIETIM JKEJIE3HBIM CTEP)KEHb MPHUOIU3UM K MEITKUM Me-
TaJUIMYECKUM IpeaMeTaM (KHOIKa, CKpenkKa U T.J.) U yOeauMmcs B TOM, 4TO OH He
npuTATHBaeT ux. Bkitounm nens. Ecnu Teneps npuOIM3UTh KeNe3Hbld CTEPIKEHb
K KHOIIKE, TO Mbl YBHJHUM, 4TO JKEJIE3HbI CTEPKEHb BHYTPU KaTYyIIKH MpeBpa-
TUJICS B MarHuT (puc. 161 0).

B TexHuke 37€KTpOMarHUThl LIMPOKO UCIOIB3YIOTCS, HATPUMEP B TPAHCIIOPTE,
tenerpade, paano, TeIeBUACHUH, JIEKTPOTEXHUKE U T.1I.

K npumepy, npu norpy3ke eje3HbIX KyCKOB IIUPOKO UCIIOIb3YIOTCS JIEKTPO-
MarHuThl OOJBIION MOLTHOCTH (puc. 162). YIoOCTBO TaKOro MOIbEMHOTO KpaHa B
TOM, YTO NMEPEBO3UMBII T'py3 HE IPY3UTCS HU Ha OJHY ONOPY U HE 3aKPEIIseTCs.
DNeKTPOMArHUTHBIM KpaH MpUOINKAIOT K TPY3Yy, KOTOPbIH J0JKeH ObITh mepe-
BE3€H, U TOAKIIYAIOT OOMOTKY K TOKY. B 3TOT ke MOMEHT rpy3 MpHUIIHUMaeT K
KpaHy, U KpaH JIOCTaBJIsIET €ro B Apyroe mecto. Kak TONbKO TOK OTKIIIOYaeTcs,
I'py3 OTPBIBAETCS OT KpaHa.

[IIupoko MPUMEHSIOTCS SIIEKTPOMATHUTHI B OOJACTH TEXHUKH B KayecTBE
AJIEKTPOMArHUTHOTO pelle.

Puc. 162
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YeTpoiicTBO M MPUHIIMT PaGoThI peJie

Ha pucynke 163 m3o0pakeHa cxema mpocteiiiiero pene'. OCHOBHAsI 4acTh
pene cocTouT u3 AnekTpoMaruuta (/). [lpu BKIIIOUEHHH KIIOYA MTPU MPOXOJIE TOKA
gyepe3 KaTyIIKH AJIEKTPOMAarHUT HAMAarHWYMBAETCSl U MPUTATHUBACT K ceOe SKOph
(2). Tem caMbIM SIKOpb MOJKJIIOYAET KOHTAKT (3) ¢ paboueil 1emnsblo.

K paboueii menu MOryT OBITH MOAKIIOYEHBI PA3TUYHBIC 3JIEKTPONOTpeOuTE-
T — BIIEKTPOJBUTATEIH, IEKTPUUYCCKUE JIaMIIbl U JPYTUE dICKTPHUECKHE MPH-
6opsl. [lpu oTkIOUeHNN 1IenH perne mpyskuHa (4) 1 pabouas Henb OTKII0Yar0TCs.
K paboueii nienu moakiIro4eH ABUrarens (J9).

Puc. 163

JUist mpuTATUBaHUS SKOps (2) penie AJIEKTPOMArHuTa K 3JIeKTPOMArHUTHOM
IeTTH TOIKIII0YAETCS UCTOUYHUK ¢ HEOOIBITNM HAMPsIKEHUEM, HAIPUMED C Hamps-
xenuem 1,5-4,5 B. Ilpu sToM mJist TOro 4yToObl SKOPh MPUTATHBAICSA K AJIEKTPO-
MarHuTy, IOCTaTOYHO MPOBECTH Yepe3 KaTYHIKy cinaldblii TOK. A paboyasi Lemb
HOJKJIIOUYEHA K 3JIEKTPUUYECKOW HENnu ¢ OOJIBIINM HAIpsyKEHUEM, Hampumep c
HanpsokeHueMm 220-5000 B, uepe3 Hee mpoxoaut 0osblioi Tok. Pene mo3Bosnser
C NOMOUIBIO IIENU ¢ MAJICHBKMM HAINpSKEHUEM BKJIIOYATh U BBIKJIIOYATh LENb C
OONBIINM HANIPSIKCHUEM.

IIpumepsl NpUMeHEHHS 3JIEKTPOMATHUTHBIX peJie

DNEeKTPOMarHUTHOE TOJIEe TPUMEHSETCS BO BCEX OTpacisiX (QU3MKH, OCOOCHHO
B 00JIaCTH aBTOMATHKH.

B mpoxoxe mpu BXome B METPO HCIOJIb3YETCS
AIICKTPOMArHUTHOE petie ¢ GpoTodeMeHToM. Eciu Bb NaMIouKa
MONBITAETECh MPOUTH Yepe3 KOHTPOIHHO-TIPOIYCK-
HOUM aBTOMAT, HE OITYCTHUB KETOH, C 00EUX CTOPOH TIO-

ABATCS CTBOPKU M IIPErpajsiT BaM Iy Tb. /
Ecnu BbI 0OpaTwiivi BHMMaHHE, U3 OKOIIEYKAa Ha nyu
OZIHOM CTOPOHE aBTOMAaTa BBIXOAMT JIy4, KOTOPBIH IO~ doTodnemenT

naJiaeT B OKOILIKO Ha apyroi ctopone (puc. 164). Ilpu
NIOMaJJaHUU JIy4a Ha YCTAHOBJICHHBIM Ha IMPOTHBO-

' Pene — ot ¢p. relay — o3Ha4aeT «rmepeaauay, «CMEHay. Puc. 164
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MOJIOKHOW CTOPOHE (POTOINEMEHT B HEM 00pa3yeTcsi HEMpPEPbIBHBIN TOK, U SKOpPb
pelie IPUTATUBAETCS K JIEKTPOMAarHmry.

[Tonoxxenue skops B TAaKOM MPUTATHUBAIOLIMM COCTOSTHUM JEPKUT pabouyro
LENb B OTKJIFOYEHHOM COCTOSIHUU.

[Tpoxons Mexy AByMsi OKOILIEUKAMM, YEJIOBEK 3aropa)KMBacT MOTOK Jyya, U
oOpa3oBaHue TOKa B (POTOINIEMEHTE MpeKpaaercs. SIKOpb OTTATHUBAETCS OT JJIEK-
TpOMarHura, u paboyas Lenb 3aMbikaeTcs. B pabouyio nenb ycTaHOBIIEHBI CIe-
LMaJIbHbIE MEXaHU3MBbl, KOTOPbIE IPU MIPOXOKICHNUU YEPEe3 HUX TOKA IPUBOAMUT B
JBM>KEHHE CTBOPKHU, U MPOXO]] 3aKPhIBACTCS.

[Ipn BeIXONE YenoBeka OOpaTHO M3 MPOXOJA Jyd CHOBA IomajnaeT Ha (oro-
AIIEMEHT, SIKOPb OMSATh MPUTITUBAETCS K 3JIEKTPOMATHUTY U pa3MblKaeT pabouyto
Lenb. B 3TOT MOMEHT CTBOPKHM BO3BPAIIAIOTCS HA CBOE MECTO, M ITPOXOJ] OTKPbIBA-
eTcsl.

B ciyuae omyckanus *eToHa B LIeb aBTOMaTa paboyast 1Ienb pa3MbIKaeTcs B
APYyTOM MECTE, MIPU 3TOM CTBOPKU IMPH MPOXOKJICHUU YEJIOBEKa Yepe3 CBETOBOM
Jy4 HE MPUXOJAT B ABUKEHHE U HE 3aKPbIBAIOT IIPOXOJA.

1. Kak 3aBHCHUT cHJla IPUTSKEHUS 2JIEKTPOMArHuTa OT CHJIbI TOKA, IPOXOMs-
miero no Hemy? Kak MOXHO MOKa3aTh 3Ty 3aBUCHUMOCTh Ha OIbITE?

2. Kak BoIpaxaercst popMyJia CHITbI IPUTSIKEHUS JIEKTpOMaruuTa’?

3. Uro BbI 3HaeTE O MPUMEHEHHUH DIEKTPOMATHUTOB?

4. OOBsICHUTE YCTPOUCTBO U NPUHIUI pabOThI JIEKTPOMArHUTHOIO PEJIe.

5. B uem cocrout 3ajaya peine, IpPUMEHSIEMOro B MeCTe IIPOX0/ia B METPO?

Ynpaxunenue 26

1. Yepes kaTyliKy, BHyTpH KOTOPOH MMEETCS KEJEe3HbIM CEepeUHUK, MPOXO0-
JUT TOK B HalpaBJeHUH, MOKa3aHHOM Ha pUCyHKe /65. Ompenenure noiroca
AIIEKTPOMArHUTA, 00Pa30BaBIIETOCS MTPU ITOM.

Kakx M0OXHO M3MEHUTH MOJIOKEHHE ITOJII0COB BHCKTpOMaFHHTa?

2. Ha PUCYHKE 166 mokasaHBI MOIIOCA QJICKTpOMAarHuTa, MmOoJy4YCHHBIC IIpU
IIPOXOXKJIACHUM TOKa 4epe3 Karyuiky. OnpeienuTe HalpaslIeHHE TOKa U I10-
JIFOCa NCTOYHHKA TOKA.

Puc. 165
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3. HampaBnenue Toka B BUTKaxX KaTYLIKU [TOAKOBOOOPA3HOTO 3JIEKTPOMarHu-
Ta TO0Ka3aHo CTpeJKaMH Ha pucyHke 167. Ompenenurte moiroca 3jeKTpomar-
HHTA.

4. TokaxxuTe, UCIONB3Ys MpaBUIO OypaBUMKa W MPABUIIO JIEBOM PYKH, UTO
napaJie/ibHble NMPOBOJHUKU TOKA, HANpPaBJIECHHbIE B OJHY CTOPOHY, MPHUTS-
TUBAIOT JIPYT Apyra, a mapasielbHbIe IMPOBOAHUKU TOKA, HAIPaBJIEHHLIE B
IPOTHBOMOJNIOKHYIO CTOPOHY, OTTAJIKUBAIOTCS OJUH OT JAPYTOro.

Bo3bMmuTe sxenesHblil cTepkeHb ATUHOW 5—6 ¢cM U 00MOTalTe ero M30JIupo-
BaHHBIM TIPoBOJOM. Ywmciio BUTKOB J0omkHO ObITh 10—20. KoHIBI mpoBoma co-
eMHHUTE C TaJbBAHUYECKUM 3JIeMEeHTOM. K MOAroTOBIEHHOMY MpOCTEUIIEMY
JNIEKTPOMArHUTY MPUOIU3bTE pa3IMUHbIE JIETKHUE XKEIE3HbIE IPEIMEThI. 3aIu-
IIUTE B TETPaaU O COOpKE M paboTe MPOCTEHIIEro 3JeKTPOMAarHUTa.

§ 58

Jlabopamopnas padoma.

CBOPKA MPOCTEHUIIETO IJNEKTPOMAT'HUTA
N MCIIBITAHHUE ET'O IEUCTBUA

Iesnb padoThl: cOOpKa MPOCTEHUILETO IEKTPO-
MarHuTa 1 UCIIbITAaHUE €ro JICHCTBUSI.

HeoOxoqumble NPUHAMIEKHOCTH: HCTOYHUK
TOKa, PEOoCTaT, KJI0Y, COCIUHUTEIbHBIE MPOBOJA,
KOMIIAC, KaTyIIKa, KeJIe3HbIN CepACUHUK.

IMopsiiok BbINOTHEHUs PadOTHI

1. Cobepute 2MEKTPUUECKYIO LETbh U3 UCTOYHUKA
TOKa, peocTaTa, KaTyIIKU U Kitoua (puc. 168).

2. Haueptute cxemy cOOpaHHON SNEKTPUIECKON
LETIH.

3. BKitouMB Lienb, ONPEAEIUTE MOII0ca KaTyll-
KU C IOMOIIIBIO KOMTaca. Puc. 168

4. OtonBuraiiTe kKomMnac OT KaTYIIKH BJIOJb €€
OCH JIO T€X TI0p, T0Ka BO3JCHCTBUE MArHUTHOTO TOJIS PE3KO HE YMEHBIIIUTCSL.

5. YcTaHOBUB BHYTPH KaTYLIKHU KEJIE3HBINA CEPACYHUK, MOHAOIIOAANTE 32 BO3-
JICWCTBUEM, OKa3bIBA€MbIM 3JIEKTPOMArHUTOM Ha CTPEJKY KOMIaca, U cAejaiTe
BBIBOJIbl. BBIBO/IBI 3aIIUIIMTE B TETPAIH.

1. I3 xakux 271eMEHTOB COCTOUT MPOCTEHNILAst FIEeKTpUIecKas Lenb?
2. Kak coOupaeTtcst mpocTednii >IeKTpOMarHuT?
3. KakoBo HamnpaBiieHUE CUIIOBBIX JIMHUM COOPAHHOIO 3/1€KTPOMaruuTa?
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359 IJEKTPOABUTATEJIb TIOCTOAHHOI'O TOKA

YCTpoiCTBO JIEKTPOABUTATE I

> dnexkmpodsuzamenb HOCMOAHHO20 MOKA — YCTAHOBKA, COCTOSIIAST W3
JABYX OCHOBHBIX 4YacTeii — CTATOpa W POTOpPA, MpPeBpPAIIAIIAS JIeK-
TPHYECKYI0 FJHEPTHIO MOCTOSIHHOTO TOKA B MEXAHNYECKY0 YHEPTHIO0.

«CTaTOp» B MCPEBOJC C JIATUHCKOI'O fA3bIKa
03Ha4acT ((HGHO)IBH)KHBII;'I)>. CTaTOp COCTOHUT U3

a
) MOCTOSIHHOTO MarHuTa (puc. 169 a) unm snek-
TpoMaruuta (puc. 169 6). CTatop yKperiseTcs
—<— B KOPIYC JBHUTATEIS.
S—=—N
F—— «Potop», B mepeBosie ¢ JATUHCKOTO SI3bIKa

O3HavaeT «Bpamarb». PoTop cocraBiser Bpa-
Puc. 169 IIAIOILYI0Cs YacTh ABUraTens. OCHOBHAs 4acTh
pOTOpa COCTOUT M3 OAHOM MIJIM HECKOJBKUX KATYLIEYHBIX PAMOK U KOJIJIEKTOPA.
KoH11pl MPOBO/IOB Ha BUTKAaX paMKU MOJIKJIIOYEHBI K KoJbllaM KosuiekTopa. Kou-
JIEKTOp BpAIAeTCs BMECTE ¢ paMKOW. Ha BHemIHel yacTu KoJelr KOJIEKTOpa He-
MOJIBMKHO 3aKPEIJIeHbl JIBE YTOJbHbIE WIETKH, KOTOPbIE C MOMOIIBIO CHEHallb-
HBIX MPY>XKUH IJIOTHO MPUKUMAIOTCA K KOJIbIIAM KOJIJIEKTOPA. DIEKTPUUECKUI TOK
B IIETIM TIPOXOAMT K KOJIbIIAaM KOJJIGKTOpA Yepe3 ATH MIETKH.
[TpuHIMn padoThL 3IEKTPOABUT ATE IS
Jns ynoOcTBa pacCMOTPUM MPUHIUT pabOThl IPOCTEHIIIEro IBUTATEN s, COCTO-
SAIIEr0 U3 POTOpa ¢ OJHOTO pamkoi (puc. 170). KonnekTop aBUTaresns COCTOUT W3
JBYX HOJIYKOJIELl, K KOTOPBIM IUIOTHO Ipuiierart wetku 4 u B. K HuMm noacoenu-
HEHBbI [IPOBOJIA, UAYIIHME OT JIBYX MOJIIOCOB UCTOYHHMKA TOKAa. OT UCTOYHMKA TOK
IIPOXOJIUT MO HIETKE, KOJUIEKTOPY U paMKe B HanpasieHuu A-1-2-3-4-B (puc. 170 a).
[lon Bo3aelCTBHEM MarHUTHOTO IOJISl paMKa YCTaHABIUBAETCS MEPIEHIUKYIISIPHO
CUJIOBBIM JIMHUSAM MarHuTHoro noius. [lpu sTom metku 4 u B He KacalTcs Ko-
Jell KOJIJIEKTOpa, U TOK TepecTaeT MPOXOAUTh uepe3 pamky (puc. 170 6). OnHa-
KO paMKa MO MHEPLHUHU MPOJOJKAET BpaIlaThCsd M YCTAHABIMBAETCS MapaljebHO
CHJIOBBIM JIMHMSIM MarHuTHoro nous (puc. 170 ). Ilpu 3TOM WIETKH KacaroTcs
KOJIEL| KOJIJIEKTOpa, M 4Yepe3 paMKy NPOXOAUT TOK B HampaBieHUU A-4-3-2-1-B.
ITon BoO3neiicTBUEM MAarHUTHOIO MOJI PaMKa CTPEMHUTCS OMATh YCTAaHOBUTHCSA B
HepreHIuKyIsgpHoe nonoxeHue. Iporecc nmponomkaeTcs, 1 paMka OeCpepbIBHO
BpalaeTcs.
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Puc. 170

JIBIO>KEHME paMKU C TOKOM, BpaIlalouIeicsi MOJ BO3AEHCTBHEM MarHUTHOTO
T0JIs, 110 OCH POTOpa MEPENAeTCs U Ha IPYTUe MEXAHU3MBI.

Ha mpakTuke He MCHONB3YIOTCS ABUIATEIN, COCTOSLIUE U3 POTOPA C OAHOM
paMKoii, TaKk KaKk B HUX paMKa BpallaeTcs U He CIOCOOHa Bpaiiarbh OCb POTOpA.
[lepexons u3 nepneHIUKYISIPHOTO MOJOKEHUS K MapajIeIbHOMY OTHOCHTEIBHO
MarHUTHBIX CHJIOBBIX JIMHHI, paMKa COBepIIacT MeUIEHHbIE U ciadble Bpalua-
TEJIbHbIE JIBUKEHUSI.

Ha pucynke /7] w300paskeH SIEKTPOABHUTATENb C
IByMsi pamMKkaMu. [Ipu 3TOM paMKu 3aKperisioTcs Ha
OIHY OCb MEPIEHAUKYISPHO JIPYT APYTY.

O06omnoyek komiekTopa OyAeT He JIBe, a YeThIpe.

B potope ¢ nByms pamMkaMu HpHU TMPOXOKICHUU
TOKa 4epe3 IEpPBYI0 paMKy, pacIOJIOKEHHYIO Iapa-
J€IbHO MAarHUTHBIM CHJIOBBIM JIMHUSIM, HOJ BO3JEH-
CTBHEM MAarHUTHOIO MOJIS OHA CTPEMUTCS 3aHSTh IMep-
NEeHMKYJISIPHOE NOJoKeHHe. B To Bpems, korna nepsas
pamka OyJeT B MEPHEHAMKYJISIPHOM MOJOKEHUH, TOK N S
IIPOXOAUT MO BTOPOM paMKe, pPaCIOJIOKEHHOW Mapaj-
JIeTIbHO MarHUTHBIM CHJIOBBIM JIMHHUSM, U Telepb OHa
CTPEMUTCS 3aHATh IEPIEHAUKYIAPHOE MOJ0KeHHEe. Tak
paMKHi paBHOMEPHO BpaIlaroT poTop.

Jns yBenuuyeHus MOIIHOCTH JBUTATENEH, MpUMe-
HSEMBIX B TEXHHUKE, pOTOP JIeJIal0T MHOTOPaMOYHBIM, B
HUX BUTKHU MPOBOJIOB Pa3MELIAIOT B KAHABKHU JKEJIE3HO-
ro quInHApa. B aTOM cityuae »eye3Hbli HHIMHIP BbI-
noyHsAeT QyHKIuUIo cepreunnka. Ha pucynke /72 n3o0- Puc. 172
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Puc. 173.

Puc. 174

paXeHO MONEPEYHOE CEYeHHe POTOpa U CTaTopa, UMEo-
1ero 6 pamMoK | JKeJIEe3HbIH CepleUHUK.

Ha pucynke /73 moka3aH LIMPOKO HCIOJIb3yEMbIil
ANEKTPOJBUraTEb ¢ OOJBIION MOIIHOCTBIO.

[IpnMeHeHuUe YJ1eKTpoaABUTaTe el

DNEeKTPOJBUraTEH 10 CPABHEHUIO C TETUIOBBIMHU JIBH-
rarejsiMM UMeloT OoJibllive MpeuMyliecTBa. Bo-nepBebix,
JNEKTPOJABUraTe N OoJiee KOMMAKTHBI, YEM TEIJIOBbIE
JIBUTATENN, U yIOOHBI MpPU HCHOIB30BAHUU, MX MOXKHO
YCTaHOBUTH B JII00OM yn00HOM Mecte. Bo-BTopbIX, mpu
paboTe He BBIACHAIOTCS Ta3, IbIM U map. B-TpeTbux, nis
HUX HE HYKHBI TOIUTMBO M Boja. B-ueTBepThix, K03 du-
IMEHT TIOJIE3HOTO JCWCTBUS DJIEKTpOJBUTATENeil Oolee
80%, a TeroBbIX ABUTaTeei — He 0oiee 20%.

[IpeumyiecTBa  ANEKTPOABUraTeNCH:  KOMIAKTHBI,
yIOOHBI B HCIIOJB30BAaHMM, HE 3arps3HSAIOT BO3AYyX, HE
TpeOyIOT MaTepuajbHBIX 3aTPAaT, BHICOKUHA KOAPPUIIMEHT
TI0JIE3HOT'O JIEHCTBUSL.

DneKTpoABUraTeNId MPOU3BOAAT C PAcyeTOM Ha JIIO-
Oy10 MoITHOCTh. Hampumep, eciu B JIeKTpHUECKON OpHT-
B€ MOILIHOCTh JIBUTaTessi HECKOJIbKO BaTT, TO MOILHOCTb
ANEKTPOJBHUraTeIeH 3JIEKTPOBO3a, KOpabist cocTaBisieT
HECKOJIBKO MEIaBarT.

B pasznuunHbIx ObITOBBIX MpHOOpax — B ()eHE, APEH, TOUUIBHOM CTaHKe (puc.
174), BeHTUIASATOPE, XONOAUILHUKE, IBEIHON U CTUpabHON MalllMHAX — YCTaHOB-
JIeHbI 3JeKTpoaBurarend. Ha npeqnpusatusx a1eKTpoABUTraTeNId IPUBOAAT B JIBU-
’KEHUE pa3JInYHblE CTAHKU U MAlMHBL. B cenbckoM X034HCTBE ¢ UCIOIb30BAaHUEM
ANIEKTPOABUraTesel paboTaloT HACOCHI, MOJIOTUIIbHBIC MAILITHHBI, HJICBATOPDI.

OneKTpoABUraTeNld MPUBOAT B JICHCTBUE TpaMBau, TPOJJIEHOYChI, moe3ia Me-
TPO, IEKTPOBO3BI U AIEKTPOMOOHIIN.

Iupokoe mpuMeHeHHUe NMEKTPOABUraTeNe B pa3IMUHbIX 00JacTsIX odyerya-
eT TPY/l YeJIOBEeKa, CO3/1aeT ONaronpusTHbIE YCIOBUS JEATEIbHOCTH.

1. B kaKylo 3Hepruo mpeBpalaeTcss SHePrus IEKTPUUECKOro TOKa B JJICK-
TPUYECKOM JBUraTese IMOCTOSHHOIO TOKa?

2. OOBACHUTE YCTPOICTBO AMEKTPOABUTATENS.

3. Pacckaxute o MpUHLKIE ASHCTBUSA IEKTPOABUTATENS.

4. Kakue npeMMyIlecTBa UMEET IEKTPOJABUraTeb?

5. Uro BbI 3HaeTE O NPUMEHEHUH NIEKTPOABUraTEICH?
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PaccmoTpuTte »1ekTponBUraTeny, HCIOIb3yeMble B 3JE€KTponpudopax (Ha-
IpUMep, B IEKTPOOPUTBE, BEHTUIATOPE, MArHUTO(OHE, MIBEHHON MM CTH-
paJIbHOI MalllMHE), U 3aMUIIUTE CBOU COOOPaKEHUS B TETPAIH.

§ 60

PEIIEHUE 3A 1AY

3agaua 1. Kakas cuna gedCTByeT Ha NMPOTOH, JBUKYIIUUCST CO CKOPOCTHIO
2-107 M/c mepreHANKYISAPHO K JTHHUSAM HHAYKIMA B MArHUTHOM TOJI€ C MHIYK-

nueit 0,6 Tn?

Jano: Qopmyna:
B=0,6 Tn F=qv B;
v=2-10" m/c [F]ZKJI-%-TJIZ
¢=1,6-10" Ku. c
M H
=Kn-—-——=H.
c AwMm
Haiimu:
F=7

Pewenue:

F=1,6-10"-2-10"-0,6 H=
=1,92-10"> H=1,92 uH.

Omeem: F=1,92 nH.

3agaua 2. 3apsokeHHAs YacTHI, CKOPOCTh Kotopoi 3,5-107 m/c, BieTaeT
NEePHEHIUKYJISIPHO K HAMPaBJICHUIO CHIIOBBIX JIMHUNA MAarHUTHOTO TOJS ¢ MHAYK-
nueit 0,2 Tn. Kakum Obu1 3aps] 4aCTHIIBI, €CIIM Ha 3apsi CO CTOPOHBI MOJIS JeH-

crBoBazia cuna 3,36 mH?

ano:
v=3,5-10" m/c
B=0,2 Tn
F=3,36 tH=3,36-10""2 H.

Haumu: g =7

Dopmyna
F=qvB;
H
q]:M H =A-c
¢ Am

YnpaxHenue 27

Peuenue:
~3,36-107"
1 3,5-107-0,2
=4.8-10"Ku.

Omesem: g =4,8-107" Ku1.

1. DJIEKTPOH BJIETAET B OJHOPOIHOE MarHUTHOE IOJIE CO CKOPOCTHIO 2+ 10° m/c

NepHeHaNKyIsApHO eMy. Onpenenurte cuily, IeHCTBYIONYI0 MArHUTHBIM TO-
nem ¢ uaayknuei 0,8 To.
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2. Yacruna co ckopocthio 4+107 m/c u 3apsgom 3,2-107" Ku Brieraer mep-
HNEHAMKYISIPHO K HANpaBJICHUIO CUJIOBBIX JIMHUM MarHUTHOro nojis. Kakoa
OblJ1a MHAYKIMS MAarHUTHOT'O MOJIs, €CJIM HA YaCTUILy CO CTOPOHBI MOJIs BO3-
netictBoBana cuna 6,4 mH?

3. B marautHoe nosue ¢ uuaykuueit 0,4 T nepneHAuKYISpPHO K TUHUSIM HH-
JOYKIMHK BieTesa yacTuia. KakoBa Obuia CKOPOCTh YAaCTHIIBI, €CIIH CUJIA, BO3-
JeiicTBytouias Ha Hee, paBHa 0,64 mH?

4. TIpoTOH, IBMKYIIHACS CO CKOPOCTHIO 2+ 10° M/c, BiteTEN HEPIEHANKYISPHO
K HampaBJICHUIO JUHUHA WHAYKIUK MarHuTHOro nojs. Kakas cuna neiictyer
Ha IIPOTOH CO CTOPOHBI MArHUTHOTO TOJISI, €CJIM WHAYKLUS MarHUTHOT'O OIS
0,4 Tn?

5. Ha vioH, BIeTeBIIN B MarHUTHOE T10JI€ CO CKOpOCThiO 2+ 10° M/c mepreH-
JUKYJISAPHO JTMHUSAM MHIYKUUMU MarHuTHoro nois ¢ muaykumued 0,3 T, co
cropoHsl o aeiicteyet cuna 0,48 mH. Kakos 6b11 3apsa nona?

TECTOBBIE 3AJAHUA AJ1S1 HIOBTOPEHUS I'VTABBI V

1. IIpu NpoXoKJEHUU TOKOM KakKuX Cpel HabI0laeTcs MarHUTHOE BIMSHUE 3JIEK-
TPUYECKOr0 TOKa?

A) depes3 3IeKTPOJIHT; b) uepes metan;

B) uepes Bakyywm; I') wepes mo0yto cpeny.

2. Kakoe nosie oOpa3yeTcs BOKPYT IPOBOHUKA IPH MIPOXOJIE MOCTOSHHOTO TOKa?
A) 3IeKTpUYecKoe MoIe; b) marauTHOE mone;

B) snektpomarautHoe mnoie; I') rpaBuTanronHoe mnose.

3. Ha pucynkax u3o0paxeHsl 4 mapbl HalpaBleHUs MPOXOXKAECHUSI TOKa. B kakom
Clly4ae OHM B3aUMHO IPUTATUBAIOTCA?

A) 1; B) ——; B) |; ) —|.

4. Ha pucyHnkax n3o0paxkeHbl 4 mapbl HallpaBJICHUs MPOXOXKIECHUS Toka. B kakom
Clly4ae OHU B3aUMHO OTTaJIKMBAIOTCA?

A) 15 B) —»—; B) l; ) —|.

5. B mepneHAMKYJISpHOM HamlpaBi€HUU K JMHUSIM HHIYKIUU MArHUTHOTO IOJS
BJIETAIOT AIIEKTPOH U MpoToH. Macca nmpoToHa B 1800 pa3 Gombllie Macchl dIEKTPOHA.
Ha xaxyto u3 yactun cuibl JlJopeHna okaxyT Oosibliee BIusHue?

A) Ha BIIEKTPOH; b) Ha poToH;
B) o11HaKOBO Ha 3JIEKTPOH M MPOTOH; I') cuna BO3CHCTBUS paBHA HYIIIO.
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6. Kak n3mensier cuna JlopeHa ckopocTh ABUKYILEHCS 3apsyKEeHHON YaCTULIbI?

A) yBenu4MBaeT CKOPOCTb; b) ymeHbI1aeT CKOpOCTb;

B) He u3MeHseT CKOPOCTH; ') u3meHsieT HanpaBjIeHUE CKOPOCTH.
7. HanpaBieHue KakuX BEJIMYUH ONPEAEISeTCsS NPAaBUIIOM JIEBOM pyku?

A) cunel AMrmiepa; b) cunst Kynona;

B) cunwr Jlopenna; I') cunbt Amniepa u Jlopenna.

8. Kakas cuna (H) meficTByeT Ha mpOTOH, KOTOPBIM BJIETEN B MarHUTHOE TIOJIE CO
ckopocThio 3+ 107 M/C TIepHEeHANKYIISIPHO CUIIOBBIM JIMHUSIM OJHOPOIHOTO MAarHHUTHOTO
noJjs, THAYKIus kotoporo 20 mTn?

A) 3,2-107'6; b) 9,6-10°'%; B) 4,8-107%; [)6,4-107".

9. Meramnuueckuil MpOBOJHUK JJIMHON 25 CM YCTaHOBUJIM HAa MarHUTHOM IOJIE C
unaykuuei 0,8 Tin. Kakas cuna (MH) gefictByeT Ha mpoOBOTHUK CO CTOPOHBI MATHUTHO-
r'0 MOJIs, €CJIK Yepe3 Hero npoxoauT Tok 0,6 A?

A) 480; b) 240; B) 120; I') 640.

10. Ha npoBogHuk niauHoM 40 cM CO CTOPOHBI MarHUTHOTO NOJS ACUCTBYET cuja
60 MH, u uepe3 mpoBogHUK mpoxoauT Tok 1,25 A. Onpenennute UHAYKIIMIO MArHUTHO-
0 0JIs, TJI€ HAXOAUTCS MPOBOJIHHUK.

A) 0,24; b) 0,12; B) 0.15; ') 0,36.

11. Ha npoBopHUK JUIMHON 8 CM, paclOJIOKEHHBIN NEPIEHANKYIIPHO MarHUTHBIM
CHJIOBBIM JTMHUSAM, JieiicTByeT cuia 96 MH; nnaykuus marautHoro nois 0,6 Tia. Kako-
Ba OblsTa cuia Toka (A) B TPOBOAHUKE?

A) 2; b) 1,8; B) 3,6; ) 1,2.

12. B maruutHoe none ¢ uuaykuuei 0,5 Tn Bnetena 3apsKeHHas 4acTULA, JBUKY-
IIasICcsi €O CKOPOCThIO 2+ 10° M/c B meprieHANKYISIPHOM HANPaBICHUH K CHJIOBBIM JIHHH-
M MHIYKUOUM MarHuTHoro mojs. Kaxos Obun 3apsan (Ki) yacTuiibl, €ciu co CTOPOHBI
MarHUTHOTO TOJIS Ha 3apsif AerictBoBana cuia 0,8 mH?

A)3,2-1077; b) 4,8-107"; B) 6,4-107", I)8-107".

13. Yacruna, umeromas ckopocts 5+107 m/c, ¢ 3apsaom 6,4+107"° Kir, Bierena B
MarHUTHOE M0Jie NEPHEHAUKYJISPHO HANpPaBICHUI0 MAarHUTHBIX CUJIOBBIX JUHUU. Ka-
Kol Obuta MHAYKUUS MarHuTHOro mois (Tim), ecau mone neiicTBOBaNO Ha YacTUILY C
cuiion 8 nH?

A) 0,5; b) 0,8; B) 0,25; B) 0,32.

14. TIpoBonuuk pnuHO#M 30 cM pacronokeH MePHeHAUKYISIPHO JIUHUASIM UHIYKIIUH
MarHuTHOTO NoJjsl, MHAYKUUs kotoporo 0,6 Tn. Yepes nonepeuHoe ceueHUe MpOBOAHU-
Ka 3a oqHy MUHYTY npotekaet 3apsa 80 Ku. Kakas cuna (H) nelicTByeT Ha MpOBOAHUK
CO CTOPOHBI MAarHUTHOTO TOJISI?

A) 0,12; b) 0,24; B) 0,08; ) 0,16.
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BAKHBIE BbBIBO/IbI I10 I'VIABE V

[TocTostHHBIN
MAarauT

Tena, J0JITOC BpEMSA HE TCPAIOIINEC CBOUX MAIrHUTHBIX CBOMCTB.

MaruuTHoe 110J1e

CymeCTByeT BOKPYT' IOCTOAHHOI'O MarHvuTa, HaMarHM4€HHbIX
TCJI WA BOKPYT NPOBOJAHHKKA, YCPE3 KOTOpLIﬁ IMPOXOAUT TOK.

Maruutusie
CUJIOBBIE JINHUU

CocToaT 13 3aMKHYTBIX JIMHUN, TPOXOASIINX OT CEBEPHOTO
MOJTII0CA MarHUTa K F0KHOMY TIOJTIOCY.

ITontoca maranra

FOxHbIH nomoc MarauTa 0003Ha4a0T OYKBOH S, ceBEpHBI
noimoc — OykBoil N. B kadecTBe HampaBiaeHHS MarHUTHBIX
CHJIOBBIX JIMHUI NPUHATO HampasieHue oT moaroca N K Io-
mocy S.

IOxHbBII MarHuT-
HBIH IIOJIFOC 3EMIINA

Pacnonoxen npumepno Ha paccroauuu 2 100 km ot CeBepHo-
ro reorpaguyeckoro mojroca 3eMiau BOIM3HM 75° 10KHOW M-
poThl U 99° 3anaHON AOJITOTHI.

CeBepHbliA MarHUT-
HBIH HOJTIOC 3eMIIn

Pacnonoxen Ha 66,5° roxHol mupoTs U 140° BocTOuHOU A0I-
TOTHI BOJIM3HU I03KHOTO reorpaduueckoro momoca 3eMIm.

Cuia Amnepa

Cuna, JeicTBYIONIasi HA YacTh MPOBOJAHHMKA TOKA, PAcIojio-
’KEHHOTO TIEPNEHINKYIISIPHO CHJIOBBIM JIMHUSM MarHHUTHOTO
MOJIs, TPOMOPIIMOHANIbHA CHJIE TOKA, ITTMHE MPOBOJAHUKA U UH-
JTYKIIUA MarHUTHOTO 1oJIs, T.e.. F'=B I Al

CHJi0oBbIE INHAHT
MarHUTHOTO IO/
MPSIMOTO TOKA

Ecny HampaBieHHe MOCTYNaTeNbHOIO ABMXKEHUS OypaBuMKa
COBIIQ/IaCT C HAIpaBJICHHEM TOKa, TO BpallaTeIbHOE HAIpaB-
JeHNe PYKOSATKM OypaBuMKa ITOKa3bIBaeT HANpaBIICHUE Mar-
HUTHBIX CUJIOBBIX JIMHHM 3TOrO TOKA.

Karyika, nosydyeHHas HaMaTbIBAaHUEM Ha JKEJIE3HBIN ceped-

ONeKTpOMarHuT
HHK W30JIMPOBAHHOTO MPOBOJJHUKA B HECKOJIBKO CJIOEB.
Cuuia, eficTBYyrOIIasi CO CTOPOHBI MArHUTHOTO MOJISI Ha 3apsi-
KEHHYIO YaCTHILY, ABUKYIILYFOCS MEPICHUKYIISIPHO CHIOBBIM
Cuna Jlopenna y Y ymy p y7Ap

JIMHUSM DTOTrO MOJIA:
Fr=qvB.

[TpaBuno nesoii
pyKH

JeprxaTh 1a10Hb JIEBOM PYKH TaK, YTOObI MATHUTHBIE CUIIOBBIE
JVHUM B HEE BXOJWJIM; €CIM YEThIPE Majblia JepXkKaTh MO Ha-
MPaBICHUIO TOKA, TO PacKpbIThid Ha 90° OonbloN masner mo-
Ka3bIBACT HAIPABJICHUE CHJIbI, IEHCTBYIONIEH HA MPOBOJIHHUK.
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OTBETHBI K YITPA’KHEHUAM

I'maBa I

.qe=-4,8-10"Km; ¢,=+4,8-10"" K. 2. m=546-10"7" kr.
ge=—128-10" Kir; m=7,28-10 «r.

F=11,52mH. 2.¢=10uKx. 3.r=6cm. 4.=42-10* pasa.
.q=52uKm 2. N=2,5-10" 3.4g=4-10"Km.

. yBenuuuBaere 1,8 pas. 5. r=10cm. 6. N~ 10". 7. F = 10 mxH.
.F=9 mH.

.E=10* HKn 2. F=60wMkH. 3. E=160 H/Kn. 4.r=6cm.
.E=400 H/Kn. 2. ¢=6uKn. 3. N=8-10". 4. E=3000 H/Km.
.e=2. 6.m=4,5-10"%kr. 7. E=3000 H/K.

N — — 00 B = = W =

I'nasa 11

U=3B. 2.4=50]x. 3.q=50Kn. 4. N=5-10".
I=0,1A. 2.g=9Kun 3.¢q=48 K, N=3-10%.

m=27]ukr. 5. U=5B. 6.1=20 munyt. 7. g =6000 Ku.
.q=T72Km;, N=4,5-10°. 9.4 =1200 [Ix. 10. U=4B.
.R=0,850M. 2. Hukenun. 3. Ri/R,=300. 4./=2,5m.
.§=0,5 Mm% 6. He MeHseTca. 7*. V=275 cM’.

A=01A. 22U=220B. 3.U=6B. 4 1=0,2A.

A=10Mm. 6% =40 MA.

R=150M.2.1=0,2A.3. n=1,25-10". 4. /=5m. 5. U= 165 B.
. 1=2,5 A. 7. ConpoTHBiieHHE TPOBO/A yBeIUUUBaeTcs B 4 pasa.
.U=2B; U,=4B;R=150Mm; U=6B. 2.1=0,2 A; U, =0,8 B;
U,=2B; Us;=32B. 3. Uy =165 B; U, =55 B. 4. Usg =45 B.
I.LR=20OmM. 2.R=50m. 3.7/=08A. 4 R=240m; I=15A.
5.L=18A.

I.LR=30Om 2./=3A; U=15B 3. I=12A.

1. VBenuuuBaercs B 2,1 paza. 2. C= 1,25 mx®. 3. g = 1,2 MmxKu.
4. C=4425nd. 5. U= 14 B.

1. Cym = 16 MkD; ¢ = 36 MxKu1; g, = 60 MxKit; g1 = 96 MxKu.

2. C =6 Mx®. 3. VBenuuusaetcs B 4 paza. 4. la, MoxHo. 1 u 2
KOH/JICHCATOpBl, apaiieabHo. K HUM nocienoBaTeabHo
MOAKJITIIOYAETCsl KOHIeHCaTop 3.

l.e=3.2.¢=0,53 uKn. 3.d=5wmm.

4. 4 c emxoctbio 30 n® u 3 ¢ emrxocteio 70 nd. 5. U= 7 B.

—_— QN = = = 00 R =
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I'nasa 111

1. A =528 xJIx. 2.4 =216 JIx. 3.4 =10,584 xJ{x.

4. W=270 Ix. 5. W =396 xJlx.

1.P=880Bt. 2.R=3,60M. 3. R=40 Om. 4. W =440 xBr-u.
5.A=528 kllxk. 6. R, =4840 Om; R, =3227 Om; [, = 45,4 MA;
L=682MA. 7.N=5-10*". 8. P,=20Br. 9. P,=10 Br.

10. IIpu mapasiensHOM COEAMHEHHU o0orpeBareseil Boja Harpena-
eTcst ObICTpee, TaK KakK MPU MapajyiebHOM COEIMHEHUU MPOBOIHU-
KOB CONPOTHUBJICHHE LIENU YMEHBIIAETCS, U 4epe3 LEelb MPOXOAUT
OomblIIe TOKA.

1. 0 =600 xJx. 2. Q=8712 xJIx. 3. Huxpom.

4. P=3520Bt. 5.1=2A.

.I=5A. 2.0=576 MIIx. 3. 0=2904 xIx. 4.1=10A.
50P=22xB1. 6.0:,=150,. 7.1=25A; R=88Om.
8.4=288 xllx. 9.4, =1250 Ix.

.S=4mm® 2.1=42MA. 3. U=242 B.

4. 0,=22,5 Ix. 5. 0, =10 Ix.

I'maBa IV

I.m=4]11wmr. 2. g =289 K.

3.1=91 MA. 4. k=0,329-10 ° kr/Ku.

L.LI=9MA. 2.m=4,025kr. 3.5=184 c™m>. 4. m=2,6 ML
5.q=1408 K. 6. k=2,04-10"% xr/K.

I.N=5-10" 2. N=1,7-10". 3. a=7-10" m/c*.

I'naBa V

LF=12H. 2. I=1A. 3.B=2wMIn. 4.1=0,1 A.

5. F=16H. 6. F=6,4 mH.

1. 3Has HampaBieHUE TOKA, IPUMEHHUM IIPABUIIO MPAaBOro OypaBuHu-
ka. JleBasg cTOpOHA IJIOCKOCTH 4epTexka UMeeT MOIIC S, IpaBas
CTOpPOHA UMeeT Moroc N.

2. HampaBneHue TOKa M IMONIOCA UCTOYHMKA OyayT, Kak B MEPBOM
yIPaKHEHUU.

3. B BepxHeii yacTu yepTexa, COTNIACHO MPABUILY MpPaBOro Oypas-
YMKa, BEKTOP MAarHUTHOM MHIYKIMU HANpPaBIICH NEPIEHAUKYISIPHO
Hallell CTOPOHE OT IJIOCKOCTH YepTeka. B HIKHEN yacTu — neprieH-
JIUKYJISPHO INIOCKOCTH YEpTEeXka U HalpaBJIeH OT Hac.
1.F=256-10"H. 2.B=05Tn. 3.v=10"wm/.

4. F=128-10"H. 5. ¢=8-10"Ku.



OTBETbI K TECTOBBIM 3AJAHUAM JAJIA IOBTOPEHU A

I'nmaBa I
| .r |2r |3B|4r | 5sr | e6r | 720 | 8&r | 9B |10.A] 1.5 |
Tnasa I1
1.B 2.B 3.B 4.B 5. A 6. A 7.A 8.B
9.b 10.B 1.T
Tnasa II1
1.B 2.B 3.B 4.7 5. A 6. A 7B 8. A
9.7 10. A 11.B 12. B 13.B 14.T 15. B 16. B
T'nmaBa IV
| .Lb | 2r | 3B | 4B | 5A | 6T | 7.1 | 8B | 9A | 10.B |
I'maBa V
1.B 2.B 3.B 4. A 5.B 6.1 7.7 8. b
9.B 10. B 1. A 12.T 13.B 14. B
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CBeieHHsI 0 COCTOSIHMM Y4eOHNKA, BLIIAHHOTO B aApeHY

Vnst Vyeo. | CocTosinme | Moanucy COHCII::"' Moanuck
’ -

Ne | pammans | b yuyeOHMKA | KJIACCHO yueGHH- KJIACCHOT'O

yYeHHKAa rog TIPH IOIy= | IO PYKO- | “py ppy | PYKOBOAH-

YeHHH BOIMTENS | v TeJst
1.
2.
3.
4.
5.
6.

Tabamnna 3anmoJiHseTCs KJIACCHBIM PYKOBOAUTEJIEM MPH Nepeaaye yueOHMKA
B M0JIb30BaHHE U BO3BPALllEeHUM HA3a/] B KOHIIEe y4eOHOI0 rojia.

IIpu 3anoHeHNH TAOIMIBI HCTIOJIb3YIOTCS CJIeYIOLIue
OllCHOYHbIE KPUTEPUH:

HoBplii yueOnuk | CocrosiHue yueOHUKA MPU TIEPBOM mepeaye.

O6noxka eia, HE OTOpBaHa OT OCHOBHOM YaCTH KHUTH.
XOpOlIIO Bcee CTpAaHUIIbl B HAJIMYUH, HC TIOPBAHLbI, HA CTpaHHULlaX HET
3amucei u IMOMapokK.

OO0n10kKa He CMsITa, CJICTKa UCIIaYKaHa, Kpast CTépTLI.
y}lOBJ'lCTBOpI/I- y,I(OBJ'IeTBOpI/ITeJ'IBHO BOCCTAHOBIJICH I10JIb30BaTCJICM.

TEJIbHO BBIpBaHHBIe CTpaHUuIbl BOCCTAHOBJICHBI, HO HCKOTOPLIC
CTpaHUuIbl UCYCPYCHBI.

O0n0xKa HCIIaYKaHa, IT0OpBaHa, KOPCUIOK OTOpBAH OT OC-
HOBHOM 4aCTH KHUTH WA COBCEM OTCYTCTBYCT. CTpaHI/IHBI
IOpBaHbl, HCKOTOPBLIX BOO6H.[C HC XBaTacT, UMCIOIITUCCA
HCUCPUYCHBI. V4eOHUK K I[aJ'IBHeﬁIHeMy IIOJIB30BAHUIO HC
IpUroacH, BOCCTAHOBUTL HECJIb3A.

Heynosiersopu-
TeJbHO






