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K YYUTEMO A YYEHUKY

VYueOHUK NpefHA3HAUEH A/ H3y4eHHS (u3uKH B 11-M riacce Ha
6asoeom ypoBHe. Mcxona U3 9T0ro Mamepuan 6 y4ebHuKe u3noxneHn
docmynio, Npu HEOGXOLMMOCTH KPATKO MOBTOPAIOTCA CBEAEHUA U3
Kypca (DHBHKM OCHOBHOM IIKOJIBI.

¢ ABTODHI CTPEMUJIMChH NIPEACTABMTE (DHUSHKY KaK KHBYIO HAVKY, fAB-

]*

JAOMYIOCA 4acThio 06mieit Kynasrypsl. C 3T0i 1€/1bI0 NPHBELEHO
MHOTO NpUMepoé MPOABJIEHUA A NPUMEeHeHHA (PUSHIECKHX 3aKOHOB
B OKDYsKalolei }KU3HN, CBeJeHUH U3 UCTOPHH (PHU3HUUYECKUX OMKpbi-
muil, JaHO WJITIOCTPHPOBAHHOE ONMHCaHMe (DU3UYECKUX ONbLMOE.
Hanomxenue marepuana gacTo BejerTcda B (hopMe JHajora: MHOTHe
HOANYHKTH maparpadoB HAYHHAKTCA C 801NpPOCA, OTBETOM HA KOTO-
PBIH CAYIKAT COAePIHaAHNe 3TOro (hparMeHra.

Bonpockl 1 3ajaHAA JJIA CAMONPOBEPKH pasfieleHkl B yYeOHHKe Ha
JBa YPOBHA cl0KHOCTH. Bosee cioxHBIE 3alaHUA OTMEUYeHEI 3Be3-
JOYKOH.

Vuebruk apaserca adpom yuebno-memoduneckozo komniexma. Bro-
POl OCHOBHOH 3JIEMEHT KOMILJIEKTa — 3a/IaYHHK, B KOTOPOM cozep-
JKaTcd 3ajJauH II0 BCEM TeMaM Kypca, Au({epeHIHMPOBAHHEIE IIO
YPOBHAM CIOMHOCTH. 3afauHNK MOMKHO HCHOIb30BATH A paboThl
B KJacce M IoMa.

B KOMILJIEKT TakKe BXOJAT cOOPHHUK CAMOCTOATeNbHBIX pabdor, Te-
MaTHYecKHe KOHTPOJIbHbIE PaboTsl, MeTOAUYECKHe MaTePHANbI, TET-
panb anA n1afopaTOpHBIX paGoT M HHTEPAKTHBHOE NPHJIOKEHHe Ha
KOMIAKT-IHCKe,

C momomibio yuyeOHHKA, 3afjauHHUKa W APYTUX KOMIIOHEHTOB KOMII-
JIeKTa VIHUTe]b CMOMKEeT [MOATOTOBHUTSL ydamuxca K EI'9 no guauxe.
g aroro nenecoobpasHo SOMOJIHUTEIHHO BHIAETUTL OIUH Yac B He-
Aesiio (3a cueT LIKOJLHOT'O KOMIIOHEHTA).



B oToif KHHre pacckasaHo o MPH3HYECKHX OTKPHITHAX 19-r0 B
20-ro Bexos. OHM M3MEHUJIM X0J MCTOPHU M IIPeJCTABICHNE YeJ0BEeKa
0 MHpe.

HayueHHe 3JIeKTPOMATHUTHBIX ABJIEHHH IIPOJIOMKHJIO JOPOTY IIH-
POKOMY NpHUMEHeHHIO sjekrpuyectsa B 20-M cromeTnn, KOTOpoe cTa-
JIM HA3BIBATH «BEKOM 3JEKTPHUYECTBA» W «BEKOM pPaJHO».

OpHako B HaJbHeillneM Garofapsa HOBEIM OTKPBITHAM — H CHO-
Ba B pusure — y 20-ro cTOJIeTHS NOABUJINCE ¥ HOBEIE Ha3BaHu#A. Pas-
BHTHE IIPEACTABJIEHUI 0 IPOCTPAHCTBE H BPEMEHH, O YaCTHIAX U BOJI-
HAaX, 0 MATEPHH H II0JIe CAeJAJI0 er0 «BeKOM ATOMA», A 3aTeM «BEKOM
KOCMOCaA» U «BeKoM uHpopmauuu». [lokoperue aToMa OTKPELIO YeJo-
BeKY HOBble HCTOYHMKH DHEPrHH.

BeracHuiock Take, uTo BO BCeJIeHHOH HET HMYEro BeYHOro H
HEHM3MEHHOI0 — He BeuHa jJaske caMa Bcecenennas! KazaBmmecsa HeHs-
MEHHBIMHM 3Be3[bl HA CAMOM Jejie POXIAIOTCA U B3PLIBAIOTCH.

Camoe Ke yAMBUTEIBHOE COCTOMT, HABEDHOE, B TOM, YTO HMEHHO
[IPH B3pPLIBAX 3BE3[ H POJAUIHUCE Te ATOMBI, U3 KOTOPBIX COCTOMM MBI C
Bamu!

060 BceM 3TOM BbI CMOJKeTe NPOYMTAThL HA CTPAHUIAX ITOTO y4ed-
HHEKA.



rasa |
3AKOHbIl TNMOCTOAHHOIO TOKA

UJHPOKOE npUMeHeHue 3nNeKTpuYecTea CTano BO3MOXHbIM 6naro.qapa
NCNonk30BaHWIO 3NEKTPUYEeCKOoro ToOKa: ¢ ero NOMOoLLbLIO OCBeLLaT ynn-
ubl 1 KBEAPTWPbI, oﬁorpeaalor nomMeLweHus, ToOK NpUBOANT B ABUIKEHNEe
noesna 3NeKTpuyek U MeTpo, MUINMMOHbI CTAHKOB.

B 3TOoi rmaBe Mbl PacCMOTPUM OCHOBHbIE 3aKOHbl MOCTOAHHOIO TOKa:
3akoHbl OMa ans yyacTka uenu v Ang rMofHoW Uenu, a Takke 3aKoH
Joxkoyna — NleHua. Mbl paccmMoTpyM TakoKe napannensHoe 1 nowieposa-
TenbHoe coefiuHeHne NPoOBOAHWKOB U HaljieM, KaK nepepacnpegens-
I0TCA MeXay NPOBOAHUKAMWU Cuia TOKa, HanpsbkeHwe W Bbigensemas
MOLLHOCTb.



1. ICTOYHMKM NOCTOSIHHOIO TOKa
2. Cuna Toka
3. [leAcTBMA 3NEKTPUYECKOro Toka

Mpui paccraxcem 30ecy 06 usobpemeHuu UCMOYHUKA 3REKMPULe-
Cl020 MOKA U PACCMOMPUM OCHOBHbLE Jelicmeus moka: menao-
80€, MAZHUIMHOE U XUMUYECKOe.

ICTOMHWUKA NMOCTOAHHOINO TOKA

o xoHua 18-ro BeKa «Im0Jy4aTh 3JIeKTPUYecTBO», TO €CTh 3aps-
JKATh TeJa, Pasaessas dJeKTPHYeCKHe 3apAAbl, YMEIH TONBKO IOCpel-
CTBOM TPeHHA.

IlosToMy y4YeHbIe M3yYaal B OCHOBHOM B3aMMO/IeiICTBIE 3apAKeH-
HBIX TeJ H dJeKTpHYecKHe paspazasl. [Ipu oToM, Kak Bl yike 3Haere,
ObLIN CIeJIaHbl BaXHEIe OTKPEITHA: YCTAHOBJIEHO CYIIIECTBOBAHHME NBYX
THIIOB 9JIEKTPHYECKHX 3apANO0B, OTKDLIT 3AKOH B3AMMOLEHCTBHA TO-
YeuyHBIX 3apAfoB (3akoH KyioHa), 00HADYKEHO POACTBO 3JeKTpHUe-
CKUX Pa3psAI0B C MOJHHUEH.

OZHAKO IPAKTHYECKOro IPUMEHEHHs 9THM OTKDBITHAM HAHTH He
yIaBaJoCch, ¥ MOITOMY MX WMCIIOJB30BANK B OCHOBHOM 1A a(heKTHEIX
JeMOHCTPALlMi U pasBjevYeHHil.

Hanpumep, ofHH y4YeHbIil MOHAX IIPOIYCKAJ 3JIEKTPHYECKHH pas-
pAn 4epes AIHHHYIO [[eNk B3ABINIHXCA 33 PYKH NPHABOPHBIX (PpaHIy3-
CKOr0 KODOJIsi, ¥ HAPAAHEIE JaMbl BMecTe ¢ OJIecTAIIME KaBajJepaMH,
K pajioCTH KOPOJifA, OZHOBPEMEHHO B3BH3MMBAJM M MOANPBLICABAJIH.

Kpyroit moBopoT B «cyzxbbe» aIeKTPUYecTBa IPOH3oLes 6raroaa-
PA OTKPBITHK ATAJABAHCKOI'O Y4eHOro AJIBCC&H,I[DO BOJIbTa., KOTOpOe OH
clienasa B caMoM KoHIile 18-ro Bexa.

OTKPbITUE BONBTA

BomxbTa 0OHADPYKEHI, UTO MEKY MEJHBIM U [MHKOBBIM IIPOBOIHM-
KaMH, IOI'DYKeHHLIMHU B PACTBOD NOBapPeHHOH COJIH, BOBHHKAET IOCTO-
AHHASA DA3HOCTL IOTEHIIUAJIOB.

OJIeKTPOU3MEPHUTEILHEIX NTPHGOPOB TOrHa elle He OLLIO, W HAJH-
Ype PA3HOCTH MIOTEHIHAJIOB YYEHBIH OIpPeJesss «HA s3bIK»: KaCasCh
A3BIKOM 000MX TPOBOJHUKOB, OH ONYIAJ KUCJIOBATHII IPUBKYC, 3HA-
KOMBII CerojiHs KaskaoMy, KTO npoboBas JH3HYTH HmoJjroca Garapeii-
KH [JIf KapMaHHOro (GoHapuka.

Yro6E!l YBEJIHYHTE PA3HOCTH IOTEHIIHAJIOB, BoIbTa CIOMKHI CTOJ-
OMKOM monepeMeHHO HeCKOJNBKO AeCATKOB MEHBIX U IIMHKOBBIX KPYHK-
KOB, HEPeJIOYKHB HX KAPTOHHLIMH, NPOIHTAHHBLIMH COJIEHOH BOJOM.
U Korja oH NPUKOCHYJICH OJHON PYKOH K BepXHEMY MeJIHOMY KPYXKKY,
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a APYroifi — K HHMKHEMY [HHKOBOMY, OH HCIBITAN OLIYTHUMbIH 3JIeKT-
puyecknii yaap. IIpuuem yaap NoBTOPANCA CHOBA U CHOBA — TIPH KAMC-
dom NPUKOCHOBEHUH K KPYIKKAM. OTO O3HAYAJIO, YTO pasjeseHne ajeK-
TPHYECKHX 3apAJ0B B «BOJLTOBOM cT0JiI0Ee», KAK OKPECTHJH BIIO-
caegcTBru npubop Bonkra, mpoucxoamnno Henpepuiéno. U yueHsli
norajgaicsd, 9T0 ¢ IOMOIIbIO CO3AaHHOI0 HM Npubopa MOXKHO IOJYIATE
NOCTOAHHBIN 3JIeKTPHYECKHH TOK.

Tax 6Bl M300peTeH UCMOYHUK NOCMOAHHOZ0 MOKA.

910 nsobperenue IPON3BeJ0 0OJMBIIOE BlIeYaTJeHHe — U He TOJb-
KO Ha y4eHbIX: BosbTa cTaj] HacToIbKO 3HAMEHHT, uTo caM Hamosieon
MPHUTJIACHI YYEHOT'0, YTOOBI TOT MPOJEMOHCTPUPOBAJ €My YAHUBHUTEIh-
HBIE CBOMCTBA CO3JaHHOTO MM mpmbopa.

Muorue y4eHble Cpasy e Ha4aIy ACIIOIb30BaTh «BOJBTOB CTOJIO» IS
M3y9eHNA CBOMCTB BJIEKTPHYECKOr0 TOKA M IIPOMSBOJMMEIX UM JeHCTBHIL.

U y:xe B nepBble gecaTuieTus 19-ro Bexa ObLIH CA€JIAHBI OTKPbI-
TUsA, OJarogapA KOTOPBIM CTAJI0 BOBMOMKHBIM IIMPOKOE MPHMeHeHHe
2JIIEKTPHYECTBA.

2. CANA TOKA

Ecnu uepes momnepeuHoe ceueHHe IPOBOJAHUKA 3a J0OBIe paBHbIE
NPOMEKYTKH BPEMEHH IPOXOAAT paBHLIE 3apAAbl, FOBOPAT, YTO IIO
9TOMY HPOBOJHHUKY TEUET NOCMOAHHbII MOK.

Takoe HazgBaHKEe 00YCIOBJIEHO T€M, 9TO B STOM CIyuae OTHOIIeHHe
3apsaja K IMPOMEXYTKY BPeMeHH, B TedeHHe KOTOPOro Ol IepeHeceH
3apsaj, 0CTAeTCA MOCTOAHHEIM.

DusHYecKy10 BeJIMYHHY, PABHYIO OTHOIIEHMIO 3apAna ¢, mepeHe-
CEeHHOTO Yepes MonepedHoe cedeHne NPOBOAHAKA 38 MPOMERYTOR
BpeMeHH i, K 9TOMY HPOMEIKYTKY BPeMeHH, HA3bIBAIOT CHJIOMH

Toka': I = %

B cucreme CH cuay Toka usMmepsaoT B amnepax (A). Amnep As-
Jsercsa OAHOU M3 ocHOBHEIX exmHul cucrembl CH m onpepensercs ¢
TIOMOIIBI0 MATHUTHOTO B3auMOoAeHcTENA TOKOB (cM. § 6. Baaumodeiicm-
éue MAZHUMOB U MOK08).

Benuk nv Tok cunon 1 amnep?

Hs rkypca ¢pusuxku 10-ro KiIacca BE y:ke 3Haere, 4To 3apan 1 Kun
O4YeHb BeJIHK. Hoa'mmy MOKHO OpPeIInoiOAKHTE, YTO eCJIH IO IIPOBOMA-
HUKY TedeT TOK cHoi 1 A, To ecTh ecsiu 4epe3 IonepeyHoe cedeHHe

! 910 He coBCeM yIauyHOe HasBaHHE, MOCKOJBKY CHJIA TOKA — BOBCE He «CHJIa» B
ee MeXaHHYECKOM NOHHMAHHUH; OJHAKO 9TO HABBAHHE HACTONLKO ¢IPHIKHIOCL» B Ha-
VHE U TeXHHKEe, YTO ero NMOKA HE PeraloTes H3MEHSTD.



TIPOBOJHMKA exkeceKyHAH0 mpoxoamT 3apazn 1 Ki, to ato gomxen 6b1Ts
o4yeHb DOJIBLIOH TOK.

Opmako aro He Tak. Cuna Toxa 1 A sABIAeTCA BechbMa 3aypAXHOH
B 8JIEKTPOTEXHUKE: HANPUMED, CHJIA TOKA B HACTOJILHOM JlaMIIe cOCTaB-
JIfeT HeCKOJbLKO JeCATHIX NOJel aMiepa, a Cuja TOKa B dJIeKTPH-
YeckoM YaiHuKe — mouTn 10 A.

Jlna yenoBeKka CMepPTENBEHO ONACHOH MOXKeT OKa3aThCA CHJIA TOKA
Beero 0,05 A. Ilosromy OyabTe OCTOPOMKHEBI ¢ 3JIeKTpHYecTBOM!

KAKOBA CKOPOCTb HAMPABJIEHHOIO ABWXXEHWA 3NEKTPOHOB?

Koraa 3aMBIKAIOT 3JIEKTPHYECKYIO IeNlb, 3IeKTPHYECKUH TOK BO3-
HUKaeT NPaKTHYECKH CPasdy BO BCeH Lenu: cBOOOXHBIE 3apAAbI IIPHBO-
AUT B ABHDKEHHE 3JIEKTPHUYECKOe I0Jie, PACIPOCTPAHAIOIIeeCs BLOJb
NPOBOAOB CO CKOPOCTHIO cBeTa, TO ecTh npumepHo 300 000 xm/c.

CKOpOCTH 7Ke HanpapJeHHOTo BHKeHHA 3MeKTPOHOB O4YeHb MAaJsa:
TaK, pacyeTkl [OKA3BLIBAIOT, YTO, KOTJa B IpOoBojJe cedeHmeMm 1 mm*
cHJIa TOKa paBHA 1 A, CKODOCTL HANpPas/eHHO20 ABHMKEHHSA BJIEKTpPO-
HoB MeHblle 0,1 MMm/c. Viaurka u Ta noaser dwicrpee!

IloguepKkHeM, OJHAKO, UYTO PedYb MIAET O CKOPOCTH HANPABIEHHOZO
ABHIKEHUA 2JIEKTPOHOB, 00YCJIOBJIEHHOTO AeHCTBHEM JJIEKTPHYECKOrO
oA B npoBoAHHKE., CKOPOCTH Ke XAaOTHUYECKOro JBHIKEHHA HJIeKTPO-
HOB OI'pOMHa —— OHA COCTAaBJIAET NJeCATKH TEICHAY KHJIOMETPORB B CEKYHIY.

= RCACTRIAG & WTDIAUESKY OO THK
3. BENVCTBUA SNEKTPUYHECKOIO TOKA

XUMWYECKOE OEACTBUE TOKA

Ecnu omycTuTs B pacTBOP MEAHOIO KYIOPOCA VIOJbHEBIE 3JIEKTPO-
Ibl M TMPONYCKATH 4Yepe3 STOT PACTBOP HOCTOSAHHBIN 3JI€KTpPHYECKHit
TOK, TO y¥e Yepe3 HeCKOJbKO MHHYT HaA OTPHUIIATEIBHOM 3JIeKTpOJae
NOABHTCHA Me,uHBIﬁ HaJeT. ITo TOBOPHT O TOM, 4YTO IIOJOMHTEJNBHO 3apd-
JeHHBIe HOHBI MeJH, COJepIKalluecs B PACTBOPe MEIHOrO Kyrnopoca,
NOJ, JelCTBHEM JIeKTPHYECKOI0 TOKA ABHIKYTCA K OTPHIATEILHOMY
IEKTPOAY M OCAMJAIOTCSA Ha HEM.

CxoaHble OpoIecchl NPOMCXOAAT M OPHU IPONYCKAHUM TOKA 4Yepes
JApyrue pacTBOPEI MJIM PACILIABEI COJIEl, KUCJIOT U [[eJIoYeid, B KOTOPBIX
B pe3yJibTaTe AHCCOIMAIINHU (pacnajga) MoJeKy o0pasyioTes uoHst, Ta-
KHe KHIKOCTH HashIBaloT atexmposumanmu’. Ilpu mpoxo:xkaeHun ToKa
gepes aJeKTPOJHT NOJOKHUTeIbHO A OTPUNATENBHO 3apAKeHHbIe HOHBL
ABHPKYTCA K DA3JIHYHEIM JIEKTPOAAM H OCAXKJAIOTCA HA HHX 00 BhI-
JAeJIAIOTCA B BHJEe IY3bIPBKOB rasa. IT0 SABJIEHHE HA3LIBAIOT aJlexmpo-

L Or <anerTpor» (OTHOCALIMICA K AJIEKTPHYECTBY) H <«JIHTOC» (B NepeBoje ¢ rpe-
HecKOro — PaaIoHHMEI),



au3om. OHO DONYYHIO IIHPOKOe NNPHMEHEHHe: HAIIPHMED, ¢ IIOMOIILIO
IEKTPOJIN3a HUKEJIUPYIOT H XPOMUDYIOT U3JejIud, a TaKkKe OoJy4aioT
HeKOTOpble MeTAJLIE] (B YaCTHOCTH, ATIOMUHMI).

SaKOHBI 9JIEKTPOJN3a YCTAHOBHJI Ha OIBITE B Hadaje 19-ro Beka
aHrauiickui yvyenwrii Maiixa Papajeii.

TENMOBOE AEWCTBUE TOKA

Cpasy e mocJie MOABJIEHHA NEePBLIX HCTOYHHKOB TOKa y4eHbIe
3aMETHJIN, YTO IIPH IPOXOJeHHHW TOKA IIPOBOJHMK Harpepaercda u
Jajke MOMKeT PacKalIuThea nobesa, TO €CTh CTATH HCTOYHHKOM CBETA.
A DOCKOJBKY B Té BPEMEHA Iropoja Mo HOYaM HMOrPY:Kaluck B rIybo-
KHii Mpak (sjeKTpuuecTBa-TO He ObL0!), TEIJIOBOe NeiicTBHe TOKa pe-
LIXJIHA MCIOJIB30BaTh IPeXje BCero AJA CO3JaHMA MOIIHBIX HCTOYHH-
KOB CBeTa.

Vaxe uepes [Ba rofa mocjie mosABJIeHHA «BOJBTOBA CTOJI0A» POCCHI-
ckuii yuenslii B. B. Ilerpos, coGpaB «BOJBTOB CT0JIO» M3 HECKOJIBKHX
THICHY MEAHBIX H OMHKOBBLIX KPY#KOB, OOHAPYKHJI, YTO €CJIH IPOMyc-
KaTh BONBIION TOK Yepes YrojabHbIE 3JEKTPOALI, OHH B MECTe KOHTaK-
TA PACcKAJAIOTCA Aobesa, 4 NPHA Pa3JBHTAHMK MeXAY HMMH BOZHMKA-
€T OCJeNUTeJbHO APKad Ayra PACKaJeHHOro rasa, KOTOPYIO HA3BAJH
«3NeKTpUUecKoil nyroit»., Poccuitckmii anexrporexauk II. H. d6mou-
KOB IEPBLIM OPHMEHHJ BJIEKTPHYECKYIO AYTY AJS OCBELeHHUI.

IlepByI0 TaMIy HAKAJIWBAHUA CHEJIA] POCCAHCKHAH SJeKTPOTEXHUK
A. H. JJogeirun. Jlamnoukamu Jlogeiruaa 6blyIa ocBerieHa OfHa M3
yaur [TerepOypra. 3HAYUTEIbHBIE YCOBEPIIEHCTBOBAHUA B JlaMIe Ha-
KaJuBaHuA, IPHOJIMBHBILINE €€ K COBPeMEHHOMY BHAY, CAEJIal aMepu-
KaHckui usobperarens Tomac DpucoH.

B mepsoii nonosurne 19-ro Bexa poccmiickmii yuensrit 9. X. Jlenn
¥ aHrauicKui yuersri k. [[»xoyap He3aBHCHMO APYT OT JApyra ycTa-
HOBHJIH H& OIEITe KOJHYECTBEHHEBIH 3AKOH TEIJIOBOTO JAEHCTBHA TOKAa
(saxon [Ixoyns — Jlenna). Met paccMoTpum ero B § 4. Pafoma u mouy-
HOCMb NOCMOAHHOZ0 MOKA.

MATHUTHOE HOEWCTBME TOKA

B 1820 roay amarckuii vuensiii Xaunc Kpuctuan 3pcren obHapy-
MM, YTO BOJTH3M MPOBOJHHMKA C TOKOM MAarHHTHAA CTPEJKa MOBOpa-
YUBAETCH, OPHEHTHPYACH IEPIeHAHKYJIAPHO NMPOBOAHUKY. Bekope
rmocye aToro (ppaHIy3cKui yueHsrit Anpe Mapu AMnep OTKPBLI, YTO
NPOBOAHHUKH C TOKOM TaKkKe B3aUMOAEHCTBYIOT APYT € APYTOM.

JanpHelnire uceaelOBAHHA NOKA3aJH, YTO B3aNMO/lefCTBHE PO~
BONHUKOB, [0 KOTOPBIM TEKYT TOKH, OCYINECTBIAETCA IMOCPEACTBOM
MAZHUMHO20 NOJA, KOTOPOE CO3JaeTcA NBHKYIIHMHUCA 3apAfaM#A U
JeHCTBYeT TOXe Ha ABHKYINHeCH 3apajbl.



MarsuTHOe JeiCTBHE TOKA CHIIDAJIO OTPOMHYIO POJIb B PacIpoCT-
PaHEHHH JeKTPHUYECTBA: YyTh 3aMETHOe JIBUYKeHHe MATHUTHOMH CTpeJ-
KM SBHJIOCH MPEABECTHHKOM H300peTeHHA 2JIEKTPOJBHIATENd,

MRI‘HHTHOG AeﬁCTBPIe TOKa 3aMedaTe/IbHO TeéM, UTO OHO IIPOABJIA-
ercs 8cezda (XUMHUYECKOe IefICTBME TOKA OTCYTCTBYeT IIPH IIPOX0MKIe-
HHUHM TOKA Yepe3 MeTAJLIhl, & TEIJIOBOe — IPH NPOXOXKIeHHH TOKA
gepes ceepxnpoBogHukn). [ToaToMy MarEuTHOE JefiCTBHE TOKA HCIIOJIb-
3YIOT AJs U3MePeHHsA CHJIbI TOKA.

f) BOIMPOCHI N 3AAHUA
1+ 018 CAMOMNPOBEPKK

1. KTo u3o0pes HCTOYHHK MOCTOSHHOTO TOKAa?

2. Yro raxoe cuna Toxa? Kak HazeIBAIOT eAMHMILY CHJLI TOKA?

3. CropocTh HANIPABIEHHOTO JBHKEHHUA dJIEKTPOHOB NPH HAIHYHUH TOKA
B MPOBOAHHKE MeHbIIe 1 Mm/c. IToyemy e Torja jaMna BKJIIOYaeT-
cA cpasy [ocJjie TOro, KAK Bhl HAXKHMAaeTe HAa KHONKY BEIKJIIOYaTe-
na?

4, Beerga sin HanpasIeHHe 2JIEKTPHYECKOTO TOKA COBIAJAeT ¢ HANIPAB-
JeHUeM [ABM)KeHus HocuTesel sapaza? [Ipounmocrpupyiite Bant oT-
BeT IPHMEPaMH.

5. [IBmokyTCS M 3apsiKeHHBIe YACTHILL B IPOBOAHHKE, II0 KOTOPOMY

He uger Tork? Eciau ga, To Kak M3MeHATCA JBHIKeHMe 3apPAKEHHBIX

YACTHL, B IPOBOAHHKE, KOrAA [0 HEMY HAYHHAET UATH TOK?

IIpuBeanTe npuMepbl XMMHYECKOr0 JeiicTBHA ToKa. Kak HMcmonbay-

FOT 3TO AeiicTBue Toka?

IIpuBeanTe HpPHMEpPHlI TEILUIOBOrO HeicTBHA ToKa. Kak HCOONIB3YIOT

aTo feiicTBue ToKa?

IIpuBeanTe NpUMepbl MATHATHOrO AEHCTBHA TOKA. IloyeMy MMeHHO

9TO AeiiCTBHEe TOKA HCIIOJIB3VIOT JJIS M3MepPeHHs CHJIbI TOKa?

Kagkwue neiicTBHA TOKA MOXXHO HaGIIOAATE, TPOMYyCKAaA TOK 4ePe3 Mop-

CKVIO BOXY?

TpaMBaiiHas JIHHAA, B OTIMYHAE OT TPOJIEi0yCHOM, MMeeT TOJIbKO

OAMH BIEKTPHYECKUI NpoBoA. Kak B 9TOM ciyuae co3jaercd 3aMK-

HyTas Lenb?

11%. Typucr o6Hapysuy B oBpare OpoBoj, oba KOHOA KOTOPOrO YXONAT B

gemuo. Kag onpenenuts, HAET JH IO STOMY IPOBOAY TOK, He HpPH-
Kacasach K IPOBOAY?
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§2. 3AKOH OMA ANg YYACTKA LIENUA

1. ConpoTmenenne 1 3akoH OMa ans yyacTka uenm
2. Npupopa 3INEKTPUYECKOTO CONPOTUBREHUA
3. CeepxnpoBOAMMOCTE

3axon Oma ceasviéaem cuny moKa 6 nPoBOJHUKE € HANPANEHU-
eM Ha KOHUAX 3mozo nposodHurd.

Mu pacemompum npupody aneKmpuyeckozo cOnPoOMUEIEHUR 6
Paiubix nposodHuUKaAx u pacckaxcem 0 ceepxnposodumocmu —
yousumensHOM AGAEHUL, K020Q 3NCKMPULECKOE CONPOMUBLEHUE
CMAROBUMCA PABHBIM HYRIO.

1. COMNMPOTUBIEHUE
M 3AKOH OMA AN YYACTKA LENA

B mavane 19-ro Bexa Hemenruii pusuk I'eopr OM ycTaHOBHJ Ha
OIIBITEe COOTHOILIEHHEe Mem;[y HaﬂpHJRBHHEM U Ha KOHIAX MeTaJdJHude-
CKOT0 NMPOBOAHUKA W CHJION TOKa I B 3TOM NPOBOLHHKE.

Puc. 2.1. 3aBMCHMOCTb HANIPAMNE-
HHEA HA KOHIAX META/IHYEeCKOro
OPOBOAHHMKA OT CHJB ToKa (Aas
Teopr Om (1787—1854) ABYX TIPOBOJHHKOR)

Ha pme. 2.1 nmokasaHel IoJyYeHHLIE HA ONbITe IPadMKH 3aBHCH-
moctr U(]) gyt ABYX pasjMYHBIX METAJJIAYEeCKHX NMPOBOAHUKOB NpU
HeUIMEHHOU memnepamype.

MEi BHAKM, 9TO AJIA METALIMYECKHUX IPOBOJHUKOB Hanpsxerue U
Ha KOHIAX IPOBOJHUKA MPAMO MPOIOPIUOHAIBHO cHe ToKa I B mpo-
BOJHHKE.

3HAUYUT, OMHoweHue R = % He 3aBUCHUT HU OT HANDAKEHWA, HA OT
CHJIBL TOKA H ABJIAETCS II09TOMY XaPAKTEPHCTUKOH CAMOIO NPOGoHUKA.

n



9TO OTHOLIEHHE HA3BIBAIOT CONPOMUBJEHUEeM TIPOBOJHUKA.

Kaxaplii IpoBOZHNK UMeeT ONpe/iesIeHHOe COMMPOTHRIEHHe: HATIPH-
Mep, U3 MPUBEIEHHLIX BbIIIE rpadHKOB cleAyeT, YTO COIPOTHBIICHHE
NepBOro NpoBOAHUKA (osblIe, YeM CONPOTHBIEHHe BToporo: R, > R,.

CooTHOIIEHHEe MeXAy CWIoi Toxa I B MpOBOJHWKE, HATIPAMKEHU-
eMm U HA ero KOHLAX ¥ CONpOTHBJIeHHeM R mpoBoaHuKa 00bIuHO (Op-
MYJIUPVIOT Kak

% sakoH Oma anda ydacrka uenm: I = %

B nanpHedimem ObLJI0 YCTAHOBJIEHO, uTO 3akoH Oma ¢ xopourei
TOYHOCTBIO BBEITIOJHAETCH HE TOJBKO IJIf METAIHYECKHX ITPDOBOJHH-
KOB, HO H AJIf 9JE€KTPOJIUTOB.

EAWMHWULUA COMPOTUBNEHUA

Enusuny conporusnenus B cucteme CH onmpenensioT Ha OCHOBA-
Hum saKoHa Oma 1 HaseIBawT oxm (obosHauaerca Om). Ecan conpoTus-
JIeHHe NPOBOAHMKA paBHO 1 OM, TO IO NPOBOZHUKY Te4YeT TOK CHJIOH
1 A npm HanpsAKeHWH HA KOHIAX NpoBogHWKAa 1 B.

Benuko nu conpotusnenune 10m?

ConporHBIeHHe, IPEMEDPHO paBHoe 1 OM, HMeeT, HAIPpUMep, MeJl-
HBII DpOBOA AMMHOI 15 M ¢ monepeunsm ceuernem 0,25 mm?® Compo-
THBJIeHHe OBITOBBIX 3JIEKTPONPHOOPOB HaMHOro OoJblle: HanmpuUMmep,
COOPOTHEBJJIEHHE HHUTH HAKAJIHBAHHA HACTOJILHOI JIaMIIBI COCTABJISET
HEeCKOJBKO COTEeH OM.

YIENbHOE COMPOTUBNEHUE

HMsMepennsa MOKasLIBAIOT, YTO COMPOTHBJAeHHe R MpoBOAa NMPAMO
NPONOPIHOHAJLHO JJMHE NpPOoBoJa [ U 06paTHO NPONOPIHOHAIBHO

l
ILTOIIATHA ero nolmepedHoro ce4yeHua S. OTCK)}I& cjaenyeT, 4TO R= pg.

rjie BeJIMYHHA p XapaKTepH3yeT y)Ke He NMPOBOJ, & 8euecimneo, u3 Ko-
TOpPOTO OH M3TOTOBJEH. JTY BeJINUHHY HA3BIBAIOT YO /lbHblM CONPOMUE-
JeHUueM NAHHOTO BeIecTBAa.

s npumepa HuKe B TaOJHIE IIPUBENEHBI yie/ibHble COIPOTHB-
JIeHUA HEeKOTOPBIX METAJIJIOB W CIJIABOB (HUXPOM — CILIaB HHKeJd
¢ XpoMOM, a (expajb — JKejle3a ¢ XpOMOM H aTlOMHHHEM).

HanmeHnsmmM yAeIbHBIM COIPOTHBIeHUEM 0b1agaeT cepebpo, KOTO-
poOe CYHTAeTCA IOITOMY JYYIIMM IPOBOAHHKOM — IpaBia, JOBOJBLHO
poporuM. HyTk Goabine yaeJbHOE COMPOTHBIeHHE MeJu, HO 3aTO MeJb
HAMHOrO JeIIeBye cepedpa U moaTOMYy IMHPOKO HCHOAL3YyeTcA AJA U3-
rOTOBJIEHHA COeAUHHTEIBHBIX NPoBoJOB. C 9TOH e LeJbI0 4acTo uc-
MOJB3YIOT ¥ AJIOMHHHUI: XOTS ero yAelbHOe CONPOTHBJIEHHEe IPUMep-
HO B IOJTOpa pasa OoJblle, 4YeM y MeAd, 3aTO OH HAMHOTO JelleBe.

12






