A ewge ne ycmana youenamucs
Yyoecam, umo ecmo Ha 3eme, -
Tenesuzopy, conocy payu,
Benmunamopy na cmone,

Kax npuoymamo moenu maxoe,
Ymo naacmunka necnio noem,
Ymo na KHONKY HadCMeulb YKo —
U cpeodv nouu oenv nacmaem?
A ssepsito cebs mpamearo,

A enaoccy na sxpamn KuHo.

Imy mexHuxy noHumas,
H3ymnsiocs et 6ce pasHo.

Tok no npogonoxe cmpyumcs,
CnymHuk xooum no nebecam!..
Yenosexy cmoum ousumcs

Yenoseueckum uyoecam.

B. llleguep « Texnuxa»

HPUMEPHBIE IIVTAHBI YPOKOB JIA 8 KIIACCA
IJIEKTPUYECKHUE SABJIEHUA

Bawm 3naxomo ewvipasicenue "Boiuie 2010661 He npbicHeuls"?
Omo 3abnyxcoenue. Yenosex modrcem sce.

Huxona Tecna
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Hmak, eeco onvim apka ecmo, U CK803b Hee
Mepyaem mup, Heno3nauHvlli U HeUu38eCMHbIL,

I'panuya sce e2o yxooum 60anw, noxa s K Hetl uoy.

Tennucon, "Oouccen”
m SJIEKTPUYECKUM 3APS]

IHouemy pacnbliIeHHBIN KUAKHI cripeil U3 0aJUI0HA ¢ a3P030J1eM MOKeT BOCIIAMEHUThCS ?
L[EJIb VPOKA: BBectu noHsATHE "IIIEKTPUYECKHM 3apsaa” U MOATOTOBUTh YYEHUKOB

K TOHMMAaHHUIO CMbICIA 3aKOHA COXPaHEHUs »JJIEKTpUYECKOro 3apspaa. Jlathb
MpeCTaBICHUE 00 AIEKTPU3AIUU T MPHU COMPUKOCHOBEHUH M 3aKOHE COXPaHEHHUS
AIEKTPUUYECKOTO 3apsifia, OObSICHUTh MPUHIIMI ICUCTBUS dIEKTPOHOPHON MAIIIUHBI.
TUIT YPOKA: nekuus.

OFOPY]IOBAHHUE: MaJJOYKA M3 CTEKJIa M 200HWTA, IJIACTUHKA U3 IJICKCUTaca
MOJIEIN MPOTOHOB U DJICKTPOHOB JJII paOOThl HA MAarHUTHOM JNOCKe, chepruuecKuit

KOHAYKTOP Ha IMOACTABKC, IMOJIOCKU ITOJUITUIICHA, XJIOPBUHUIIOBLIC TPY6KI/I, PE3nHa,

HO)KHI/IIIBI, HaHI/IHLHI/IK, CBIHy‘II/Ie Teﬂa, KariCJIbHUIIA. E B
12 21
TIJIAH YPOKA: ‘_@ @

BerynurensHas yacTh

Pa6ora Hag ommOkamMu F, E,
Jexums @_‘ ’_@
3akperuieHne .

3azanue Ha 10M
I1. Paz6op 3amanuii KOHTPOILHOM paboThl. OTBETHI HAa BONPOCHI YUAITUXCS.

agrwnE

I11. TTepBrie ocHOBaTENbHBIE YIOMUHAHUS DIEKTPOCTATHIECKUX SBICHUN 3a()MKCHPOBAHBI JIMIIb B
600 r. 1o Hamel pbl Danecom, ApeBHETpedecKUM PritocohoM U MaTeMaTHKOM. Y UCHBIH 3aMETHUI,
YTO SIHTapb, NOTEPTHIA O HIEPCTh, MOXKET MPUTITUBATH MAJICHbKHE OOBEKTHl HAoOJ00Ue MBUTMHOK.
[IpaBna ®anec Ha nmapy ¢ ApUCTOTENIEM MOJIarajM, YTO BHYTPU SHTAPHOIO KaMHSI IIPOCTO CHUJUT
Jylla 4eJoBeKa, a Mex ee Kak Obl mpoOyxkaaeT. Hauana uccnejoBaHusIM B 00JIaCTH AJIEKTPUUECKUX
SIBJICHUH TIOJIOKUJ JIeHO-MenuK KoposieBbl EmmzaBersl YuibsMm [wibOepT, KOTPHIA BIIEPBBIC
HaOMOal M OMHCall HEKOTOpbIe SJeKTpuueckue sBiaeHus. He ocTtaBuin cBOMM BHUMaHUEM
anekTpuueckue sipiaeHus u M. HproToH.
Hckpa nanomnuna mue 0 MOIHUU 8 MAbIX, OYEHb MATLIX PA3MEPAX.
HU. Horomown

B cepennHe BOceMHaALIATOrO BeKa H3YYEHUEM OJIIEKTPUUECKHX SIBJICHUN 3aHsuics benmxaMuH
@paHKIMH — €AVMHCTBEHHBIM M3 OTLOB-OCHOBATENIECH, CKPENUBIIMI CBOEW MOANKMCHIO BCE TPHU
BOKHEHIIMX HUCTOPHUYECKUX JOKYMEHTa, YTO JeXaT B ocHoBe oOpasoBanus CIIA kak
HE3aBUCHUMOIO rocyiapcrBa. BaXHOCTb H3yueHUs JJEKTpUYeCKuX sBiIeHui. Hanpumep,
anekrpuyectBo B Mmeaunune: DKI' (anekrpokapauorpadusi -  U3MEpEeHUE  ANIEKTPUUYECKOM
aKTUBHOCTH CEp/la), KapAUOCTHUMYIATOPHI (PEryIsTOphl CEPIEYHOTO PUTMA), AeHUOPUILISATOPHI,
B OPTOIEINH JUIsl YCKOPEHUs CpaIlMBaHUs KOCTEM.

B3aumopeiicTBre HA3IeKTPU30BAHHBIX NMajiovek (1emMoHcTpanus). Kak o0bacHUTH
HaOmomaembie  siBneHuss? CTpoeHWE BeIIeCTBA: MOJEKYJbBI, aTOMBI, sJpa W

. . -31
AJIEKTPOHBI, MPOTOHBI M HEUTPOHBI. DJIEKTPOHBI 00MagaroT Maccoi (Me=9,1-10™" xr)
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Y TIO3TOMY JOJDKHBI IPUTITUBATHCS IPYT K APYry, KaK MBI IPUTATUBAEMCA K 3EMIIE.
Ecnu O6b1 MBI IPOBENM OMBIT C ABYMSI AJIEKTPOHAMU, TO OOHAPYXKUIHU Obl, 4TO, KPOME
CBOMCTBA  NIPUTATUBATBCH,  AJIEKTPOHBI

00J1aaroT CBOMCTBOM OTTAJIKHBATHCSA IPYT E’—Z:—»F-T ---------- FQ—mo—E
OT Apyra ¢ OOJBIIUMU CUJIaMU (CIIOCOOHBI E m: E E * m E
K DJIEKTPOMATHUTHBIM B3aHMOACHCTBHSM):  4————@—>-------- —Q—
F, = 4,2'1042 F.. DaexkTpoMarHutHoe * £ E F qfnp
B3aMMOJEHCTBHE IIO3BONSET OTKPHIBAThH mf.q-’—%—-<9—47-?

e T P

3aMKU MarHUTHBIMU KJIFOYaMH, lepeaBaTh

uH(OpMaIMIO TI0 KaHajlaM CBsi3H, yrpaBisieT cnyTHukamu GPS u cmaprdonamu B
pyke. BosHukaer oHO Osarogaps HaJIMYMUIO Y YaCTHUI[ DJEKTPUYECKOTO 3apsa.
DJIEKTPOHBI 00JIAJAK0T MACCOH W MOITOMY NPUTATHBAKTCHA APYr K APYyry, HO
JIEKTPOHBI 00J1AIaI0T JIEKTPUYECKUM 3apsiioM M MO3TOMY OTTAJKHBAKTCH
APYr OT Apyra ¢ OOJbIIUMH CHJIAMH. JJEKTPUYECKUN 3apsij] BCEX JIJIEKTPOHOB
OJIMHAKOB (DJIEKTPOHBI TOXKJACCTBEHHBI APYT APYTY) U paBeH: (e = 1 dJeMeHTapHBIN
3apsg =e = 1,6'10'19 K.

29 anpens 1987 roxa anrmuiickuii ¢pusuk Jxo3ed TomcoH, BeIcTymas Ha 3aceganuu JIOHIOHCKOTO
KOPOJICBCKOTO O0OIIeCTBa, OOBSBHI O CBOEM OTKPBHITHH 3JIEKTPOHA. /[BIDKEHHE JIIEKTPOHOB

obecrieunBaeT pabOTy BCETO IEKTPOOOOPYAOBAHUS - OT aNMapaToB B OMEPAIMOHHBIX 10 (OHApUKA
Ha MPOCTOM TelleoHe. DIEKTPHUUECTBO - camMasi yHUBEpCalIbHasi SHEPTHsI Ha 3eMJIE.

BooOpaxkaemMoe B3auMOAEHCTBHE JABYX HpPOTOHOB: (, = € = 1,610 Ku.
BooOpaxaemoe B3aMMOAEWCTBUE AJIEKTPOHA C MPOTOHOM. J[Ba BHIIAa AIEKTPUUYECKHUX
3apsAnoB: (= - 1 aneMeHTapHbId 3apan = - € = - 1 ,6:10™ Kii. OgnomMenHo
3apsiKeHHbIe 4YacTHLbl OTTAJIKHBAIOTCH JApPYr OT JApyra, a pa3sHOMMEHHO
3apsizKeHHbIe — IPUTATUBAKOTCS APYT K APYrY.

BoobOpaxkaemoe B3ammozeiicTBue JBYyX HeUTpoHOB. HeWTpoHBI He 00J1a7a0T
JIEKTPUYECKUM 3apsAaoOM. Bonpoc: Yacruna moxer ObiTh 0e3 3apsma, a 3apsa 0e3
YACTHUIIBL...?

DjeKkTpUYecKkHii 3apsin (J) - CBOMCTBO 4YAaCTHIbBI, ONpeae/siiolilee ee CIHOCOOHOCTh K
3JIeKTPOMATHUTHBIM B3aMMO/IeiiCTBUSIM, U3MepsieMoe B KYJIOHAX (eJMHUIAX IJIeMEHTAPHOI0
3apsijaa).

3apsia  Tea. M30BITOK WM HEIOCTATOK dSJCKTPOHOB B KYCKE BeEIIeCTBa
(nemoHctpanusi). Ecam Teno mMeeT HM30BITOK 3JIEKTPOHOB, TO OHO 3apsi’KeHO
OTPHUUATEJBHO, a €ecJH HeJ0CTATOK, TO
nonoxkuteabHo. (4 =N-e), rme N — meioe

YHUCJI0.

COBOKYIIHOCTb ~ 3HAQUYEHHUH,  KOTOPbIE  MOXKET
[IPUHUMATh BEJIMYMHA, HA3BIBAIOT €€ CIIEKTPOM.
HenpepeiBHbId 1 nuckpeTHslil  criekTp.  Crnektp
3apsijia AUCKPETHBIN (3apsi KBaHTyeTcs)!

+ 4+ 4+ + + + +
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DJekTpHYecKuii 3apsia () — CBOMCTBO TeJa, ONpe/aessiiollee ero crnocoOHOCTh K
3JIEKTPOMATHUTHBIM B3aUMOJAeHCTBUSIM, U3MepPsieMoe B KYJIOHAX.

KagyecTBeHHOE  OT/IMYME  DIEKTPOMArHUTHOTO  B3aMMOJICHCTBHA ~ OT  T'PaBUTAIIMOHHOTO
B3auMOICHCTBU: HasnmekTpu3oBaHHas MalOYKa MPUTIATUBACT JIETKUE IPEIMETHI, IMPE00JIeBast
MPUTSDKEHNE BCel 3eMITu.

JIeKTPU3al U TeJI. BzaumoneiicTBue Ha’JIEKTPU30BAHHBIX najgoyex
(memoncTpanus). Kak npoucxoauT siekTpusamnus Ten? DJIeKTPpUu3anusa — mnepexos
3JIEKTPOHOB OT OJHOIO TeJia K APYroMy Npu UX KOHTaKTe.

D0oHUTOBasT MaJloyKa, IMOTEpPTas O IIEPCTh, 3apspKAeTCsl OTPULIATENIBHO (UMEET

N30BITOK BJICKTpOHOB), a CTCKIIsIHHaA IIaJIO4YKa,

cTekno & 300HUT

noreprasas O MICIK, 3apsaiKacTCA IMOJOXKUTCIBHO
(uMeeT HEZOCTaTOK JJEKTpoHOB). JIBa BuIa
anextpuuectsa (Lllapnas @pancya Hrode, 1733 r).
JonoaHurtenbHass uHpopmanus. TpruborIeKTpUIECTBO —
BO3HUKHOBEHHME DJIEKTPOCTATUYECKOTO 3apsiia MNpPH B3aMMHOM TPEHHHM JIBYyX MaTepHalIOB,
00J1aaroNUX TUANEKTPUICCKUMU CBOMCTBAMU. TpHOOAIEKTPUUECKHUI PsI/T BEIMIECTB (MPEbIIyIee
TEJIO 3JIEKTPU3YETCS MOJIOKHUTENIBLHO, a MOCIe/yIoNee — OTpuiarenbto). CTeKno, 4enoBeYeCKuit
BOJIOC, HEUJIOH, LIIEPCTh, LIENK, XJIOMOK, Oymara, 300HUT, alleTaTHBIHN IIEJK, TOJUITHIIEH.

Ilouemy mnpu TpeHUM pa3HOPOIHBIC TeJIa DJIECKTPU3YIOTCS, a4 OJHOPOJHBIE HE

ANEKTPU3YIOTCS ?

JonoanurenbHass uHpopmanus. [loutu 1r060e BemecTBO, KOTOPOE CKOJIB3UT UM MEPEHOCHUTCS
MUMO JIpYTUX OOBEKTOB, 3aXBaThIBACT WJIM TEPSET DJIEKTPOHBI (IEMOHCTpALMs 3JIEKTPU3ALNH
KUAKOCTeH M Tra3oB). JlokKAEBbIE Tydd COCTOSIT M3 OECUMCICHHOTO KOJIMYECTBA MENbYalImx
Kanenb BoAabl. [logHuMasich BbICOKO B aTMochepy, OHHM 3amep3aloT U 00pa3yloT MaleHbKHE
YaCTUYKH JIbJ]a, KOTOPBIE PAa3INYaroTCs Mo pazMepy. YacTHUKHM MepeMelaloTcs Mo BO3IeHCTBUEM
BO3JIIIHBIX TIOTOKOB, CTAJIKUBAIOTCS M B pe3yJibTaTe MPUOOpPETAIOT ANeKTpUUeckuil 3apsan. bonee
MEJIKHUE - MOJIOKUTEIbHBIN, @ KPYIHBIE - OTPUILIATEIbHBIN.
PaBeHCTBO 3apsiI0B TeJI NMPHU YJIEKTPU3AIUMN.
Taxkum obpazom, eosa 6O03HUKAEM JJeKMPUYECMBE0 NONI0NCUMENbHOE, KAK OmMpUuyamenbHoe
B03HUKAEM 0OHOBPEMEHHO C HUM U OOHO He MOodicem Oblmb NOAYUeHO be3 OpY2oeo.

@pany Inunyc.
JdomonnureabHass uHpopMmamusa. Mory mpeioXuTh BaMm
TaKyl0 MOJIENIb 3TOTO SIBJICHUS AJIEKTpu3auuu. Eciau monoxuth
KYCOK CYXOro Mella Ha MOKpYIO TYOKy, TO M€l HaMOKHET
(memoHcTpanusi). Ecnu monoxuTh cyxyr TyOKy Ha MOKPBIT
Men, To TyOka ocraHeTcss cyxoi (memoncrtpanus). [louemy?
[Touemy Bos1a mepexoIUT U3 TYOKH Ha MEJI IIPH UX KOHTAKTE, a C
Mela Ha TYOKy He epexoIuT?
DaekrTpocraTuyeckasi MammHa (Otto don I'epuke, 1650 r).

3aKoH CcoXpaHeHHMsI JJIeKTPHUYECKOro 3apsja:
AJire0panyeckasi CcyMMa 3apsiioB 3aMKHYTOH (HU3MUYeCKOil CHCTeMbl OCTAeTCS

HEM3MEHHOl  mpu  JWO0bIX  B3aMMOAEHCTBUAX TeJ  3TOH  CHCTEMBL.

DJIeKTpUUYeCKH il 3apsi/] He CO3/1aeTcsl M He YHUYTOKaeTcs !
BcenenHnas B 11€710M 3JI€KTpUYECKU HelTpasibHa U Beeria Obliia Takoi?!

Q,+Q,+...+0y =0; + 05 +...+0y



...Mb1 nonazaem, umo eécaxasa wacmuuka necka, 61aeu Ui Ovima, 6yOyuu CHA4aAIa NPUMAHYMA, A
3amem OMMOIKHYMA, YHOCUM ¢ COOOU OONbKY INEKMPULECKO20 02HA, KOMOPAs, 0OHAKO,
COXpaHAemcs 8 SMuUX 4acmuyax, noKka oHu He nepedadym ee Kyoa-Hubyow ewje.

benoorcamun Opanxnun
JonoHUTEeILHBI MaTepuaji. Bynkanwueckue MOJIHUU 00pa3yrOTCsS MOJO0HO OOBIYHBIM
MOJIHASIM BO BpeMsI TpO3bl, C TOW JIUIIb pa3HUICH, YTO OCHOBHYIO pOJIb B T'eHEpaluu
JIEKTPUYECTBA UTPAIOT HE KPHUCTAUIBI JIbJa, a YacTUIbI MOpojbl. OCHOBHBIMH MEXaHU3MaMH,
3a CYET KOTOPBIX 00pa3yeTcst EKTPUIECKHHA 3apsl, CIyXKaT IpOoOJCHHE MOPOIbI, TPEHUE YacTHUI]
MEXIy c000M, Tprubo3IeKTpudecKkuid »((HeKT B MOoAHUMAIOIIEMCs CTOJIOe Ta3a, Meria U APYyroro
BYJIKAHHYECKOTO BemecTBa. [loMUMO 3TOr0, BO BpeMsl W3BEPIKCHHSI W3 MarMbl BEICBOOOKIAIOTCS
3HAYUTEIIbHBIE 00BEMBI BOJBI, KOTOPAsl U3 T'a3000pa3HOTO COCTOSIHHSI KOHICHCHPYETCS B KHIKOEC
COCTOSIHUE, a TIPY 3aMep3aHuU Ha OOJIBIIMX BBICOTAX 00pa3yeT YacTHUIIBI JIbJIA.

V. 3a0auu:

1. [Ipy  ocBelieHUU HEUTpaANBbHOTO Tejda  yIbTPadUOIETOBBIM CBETOM  €ro
noBepxHOCTh Mokuny10 310 snexrponos. Kakum cran 3apsix Tena?

2. DOOHUTOBAs Tajoyka TMOJIydYusia 3aps —1,6'10'6 Kn. Onpeaenure uucio
M30BITOYHBIX AJIIEKTPOHOB Ha HEH.

3. JIBa ogMHAKOBBIX MeTaUTMYECKUX Imapuka c 3apsgamu 4 HKn u -10 uHKn npusenu
B CONPUKOCHOBEHHE U TIOCJE€ 3TOro pas3aBuHyiIu. Kakue 3apsasl OynyT Ha
IapuKax MocJye 3Toro?

Bonpocwi:

1. HelitpanbHas karuis BoIbl pasznenuiach Ha JnBe. I[lepBas w3 HuX oOJamaeT
ANEeKTpUUecKuM 3apsiaom +(. Kakos 3apsn Bropoit karim?

2. [louemy npu mepeianBaHuM O€H3MHA W3 OJIHOM LHUCTEPHBI B IPYTyI0 OH MOXKET
BOCIUIAMEHHUTHCS, €CJIA HE MIPUHSATH CHEIUATbHBIX MEP NMPEIOCTOPOKHOCTH?

3. Ecu pe3unoBoil TpyOKO# (IIJTAHTOM) YAApUTh MO CTONY, TO OHA DJIEKTPU3YETCS.
[Touemy?

4, TTouemy KoIIIKa 3MMOU HE JIFOOUT, YTOOBI €€ TJIaIuiIn?

5. MoXeT 1 OJTHO U TO K€ TeJN0, HapuMep, YOOHUTOBAS MAOYKa, IIEKTPUIOBATHCS
TO OTPUIIATENIHHO, TO MOJIOKUTEIHHO?

6. MOKHO I Ha KOHIIAX CTEKJISHHOW NAaJOYKU TMOJYYUTh JIBa OJHOBPEMEHHO
CYILIECTBYIOLIMX PAa3HOUMEHHBIX 3apsiaa’?

/. OHa U3 oNacHOCTEN MPU TPAHCIIOPTUPOBKE 3€pHA B 3JIEBATOP CBSI3aHA C TEM, UTO
B pe3yibTaTe pa3iesieHus 3apsioB B aTMOc(epe, 3al0THEHHONW TOPIOYe MbUTHIO,
MOKET MPOCKOYNUTHh MOJTHUS. Kak mpenoTBpaTuTh 3T siBieHUE?

8. I[Ipn OypeHMHM CKBaXMHBI HEOXHUJAHHO BBIPHIBACTCS MOIIHBIA (GoHTaH HedTH,

KOTOPBIH MOYTH Cpa3y BOCILIaMeHSAETCs. MOYKHO JIM MPEIOTBPATUTD 3TO SBICHUE?
V. §§ 25-26. 3ananue 7.

1. CxoHcTpyHpyHTe YCTPOMCTBO JUIsl M3MEPEHHUs paACHpeieieHus 3apsJioB IO IJIAaCTMAcCOBOM
JIMHENKE TI0CIIE €€ ANEKTPU3ALMN U UCCIEAYNTE 3TO SIBJICHUE.
2. Ilpu oTpbIBe JEHTHI (CKOTYA) OT KAaTYIIKH OHa eKTpu3yeTcs. KakoB 3Hak 3apsiia Ha jgeHTe?
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https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B1%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BC%D0%B0

Onekmpuueckoe oOeticmeue HA PACCMOAHUU ... NPOUCXOOUM He
uHaye, Kaxk uepe3z nocpeocmso NPOMeNCymoyHo20 6eujecmad.

> [vomerme | < SE ot
Yook 2712 IJIEKTPUYECKOE I10OJIE

Eciau BbI HaaeBaJIn AsCHbBIM 3UMHHUM JHEM IHepCTﬂHOﬁ CBHUTEP, TO 3HACTE, YTO TAKOE€ 3apsi/].
L[EJIb YPOKA: BBectu nonsarue "none". Jlate obiiee npeacraBieHue o0 OQHONU U3

dbopM CyIIeCTBOBaHUSI MAaTEPUU — BJIEKTPUUECKOM Mojie. Pa3BUBaTh TEOpETUUYECKOE
MBIIIUICHUE Ha OCHOBE (OPMUPOBAHUS YMEHUW yCTaHaBIMBATh (PaKThl, pa3aUvaTh
NPUYUHBI U CJEACTBUS, CTPOUTh MOJEIH W BBIABUTATh THUIIOTE3bI, OTHICKUBATH
JI0Ka3aTeIbCTBA BHIIBUHYTHIX THUIIOTES.

TUII YPOKA: xoMOMHUPOBAaHHBIH.

OBOPY][OBAHUE: JIBa DJEKTPOCTATUYECKUX MASTHUKA, BBICOKOBOJIbTHBIN
BBIIPSIMUTEIb, JBa JIETKUX TMPOBOJAIIMX IIApUKAa HA IICJIKOBBIX HUTSX,

NPOEKIMOHHBIN anmnapar, puoop sl HaOII0ACHHS CIIEKTPOB 3JIEKTPUUECKHUX MOJIEH.
L1IJIAH YPOKA:

BerynurensHas yacTh
Onpoc
OObsicHeHnE : ‘ ‘
3akperuieHue ¢ S P (I CRE C

5. 3amanne Ha TOM
1. Il. Onpoc ¢pynoamenmanvrwviti: 1. Inexrpudeckuii 3apsa. 2. IJIeKTpr3aIus Ted.

3aoauu:

PoNE

1. B pe3yibrate TPEHHS C OBEPXHOCTH CTEKISTHHOMN TAI0YKH GbLIO yaaneHo 6,410
ANEeKTpOHOB. OnpenenuTs 3IEKTPUYECKUN 3apsag Ha najgouke. Ha CKoJIbKO
YMEHBIINJIACh Macca MajJ04Ku?

2. CKOJIBKO 3JIEMEHTAPHBIX 3aps0B COACPKUT dJekTpruueckuid 3apsa 1 Kn?

3. JIBa mapuka, Hecymux Ha ceOe anektpuueckue 3apsansl 8 HKia u -3,2 uKi, Ha
HEKOTOpPOE BpeMsl TNPUBEIM B CONPUKOCHOBEHHE Jpyr ¢ Apyrom. Ilocie
CONPUKOCHOBEHMS 3apsifi OJTHOTO M3 HUX OKazayics paBeH 1,6 HKn. Halitu 3apsin
IPYroro mapuka rnocjae CONpruKOCHOBEHUSI.

4. JIBa OAMHAKOBBIX METAJJIMYECKHUX IIApUKA C OJJTHOMMEHHBIMU 3aps/1aMU MIPUBEIIU B
CONPHUKOCHOBEHHE. B pe3yibpTare 3apsa 0qHOro U3 mapukoB yBeanuuics Ha 50%.
Bo ckobKO pa3 u3MeHusICs 3apsii BTOPOTo MapuKa?

Bonpocwi:

1. Kak ycTaHOBUTb, YTO MPU TPEHHUH DIIEKTPU3YIOTCS 00a Tena?

2. Ha xakux ombITaXx MOXHO JI0Ka3aTh, YTO CYIIECTBYIOT JIBa poja DJIEKTPUUECKUX

3apsa0B?

3. Tlodyemy He peKOMEHAYETCS NMEPEBO3UTh OSH3UH B MOTMATHICHOBBIX KAaHUCTpaxX?

4. ABuWalMOHHOE TOIJIMBO B OCHOBHOM 3JIEKTpU3yeTcs npu puibrpoBanuu. [louemy
7



Takoi (PUIBTP OJKEH COCTOATH U3 ABYX Pa3HbIX MaTE€pUaIOB?

5. B uem ¢usmnueckas CylmHOCTb SIBJICHUS 3IEKTPU3ALUN?

6. bamioH4yuku ¢ reavem JUis HaJyBaHUs BO3JYIIHBIX IIAPOB HEJb3s UCIOJIb30BaTh
BOJIM3M JTMHUM BBICOKOI'O HAIPSKEHUS U BO BpeMs Ipo3bl. [louemy?

7. B nyxy, umeBmyoo 3apsa +25-0, ynanu 34 [0XAeBble Kaluld C 3apaioM —(
Kaxpaas. Kakum ctan 3J1eKTpUUeCcKu 3apsij JIy»KU MOCIIE TOK IS ?

8. MoXHO 1M OOBSCHUTH OJJIEKTPU3ALUIO TEIJIOBBIM JBM)KECHHUEM MOJIEKYI
BelecTna’?

9. Kak y3HaTh, KaKoro 3Haka 3apsj NOSBJISETCS HA TIACTMACCOBOM JIMHEHKE NpU €€

3JIEKTpU3aAUn?
10. HazoBwute Tena, IEKTPU3AMNUIO KOTOPBIX BaM MPUXOIUIIOCH HAOIIOIATh IoMa.
I1l. JlemoHcTparusi B3aMMOJEWUCTBHUS HA PACCTOSHUU JBYX JIETKHUX OJHOMMEHHO

3apsHKEHHBIX MapuKoB. [lodyemy miapuku oTTajakuBaroTcs Japyr oT apyra? OTkynaa
AJICKTPUYECKUN 3apsiji «3HAECT», YTO HEHAJIEKO OT HEro
HaxXOAUTCS JAPYrod nsnekrpuueckuid 3apsan?  Kak
nepenaeTcs B3aumojeiictBue Tten? Kak wmornum  Obl
OTTAJIKMBATHCSI B AHAJOTMYHOM CJy4ae JBa yYEHHUKa?

[TocpencTBoM oOMeHa MPOMEKYTOYHBIMHU TeJlaMu (TUPS-

MI/I) nJIn IMoCpcacCTBOM U3MCHCHMUA COCTOAHMUA

IPOMEXYTOYHOM cpeibl (BOTHOBOTO Ipoliecca)?

Ha paccTossHum MbI HE MOXKEM TIOBJIMATH Ha APYTrOro 4eIOBEKa, IS ATOTO HYXHO NPHOIU3UTHCS
K HEMY, JOTPOHYTBHCS, 3arOBOPHUTH, IMOXJIONATh IO IUIeYy, T. €. BOWTH B MPSIMOW KOHTAKT WIIH
OTHPAaBUTh KOTO-TO, WM YTO-TO JUIsl BBITIOJIHEHHsI 3TOW 3amaun. COBpEMEHHBIE TEXHOJIOTHH
HE HapylIaloT 3TOT0 MPHUHIUIA - OHU TPOCTO 3aJCHCTBYIOT HOBBIX MOCpPeAHUKOB. Tenedon
npeoOpa3yeT 3BYKOBbIE BOJHBI B 3JIEKTPUYECKHE CHUTHAIbl WM PAJUOBOJIHBL, KOTOpBIE
pacnpoCTpaHsIOTCA IO MPOBOJAM WM B 3upe u npeodpas3yrorcss oOpaTHO B 3BYKOBBIE BOJIHBI
Ha ApyroM KoHIe. Ha kaxxJom sTame 3TOro myTH YTO-TO JOJDKHO HANpsSIMyl0 KOHTaKTHPOBATb
cueM-To emie. lllapuku B HarieMm OIBITe B3aUMOJICHCTBYIOT IMOCPEACTBOM YacTHUI-(POTOHOB WIIU
AJIEKTPOMAarHUTHHIX BOJIH?!

IToka MBI HE TOTOBHI MOHATH 'MexaHW3M'" Tmiepedadyu JAEUCTBUSI OT OJHOTO
Ha’JICKTPU30BAHHOTO TeJla K JpPyroMy, IOATOMY OyJeM TOBOPUTb, YTO BOKPYT
KaXJ0r0 3apsDKEHHOI0 Tejla CYIIECTBYET 3IJIeKTPUYecKOoe I0Jie, MOCPeICTBOM
KOTOPOTo OCYILEeCTBJISAETCS B3auMojieiicTBUE MEXKIAY  IJIEKTPUYECKH

3apsA’KeHHBIMHM TeJIaMM (HE BBISCHSS MTOKA CTPYKTYPHI MOJIA).

HYCTOC MMpOCTPAaHCTBO IJIA d)apa):[eﬂ BOBCe He OBLIO IMyCTBIM; OHO OBLIO 3aII0JIHEHO CHJIOBBIMU
JIMHUAMU, IIPHU IIOMOIIKU KOTOPBIX MOYKHO OBLIO 3aCTaBUTh OTHAJICHHBIC IIPECAMCTBI IBHUI'aTbCA. 910
IoJIC — pealibHasl CYIIHOCTb, paCIIPpCACICHHOC ITIOBCIOAY. Ono MEPEHOCUT paJUOBOJIHBI, HAIIOJIHACT
IIpOCTPaHCTBO, KOJ'Ie6J'IeTC$I, KaK TIIOBCPXHOCTb O03€pa, U «HICPEAacT» IJICKTPUUCCKYIO CHUITY.
Haan/IMep, OJICKTPHUYCCKHE YI'PU CIIOCOOHBI HCIIOJIB30BaTh oTy CUIIy I OpPUCHTHUPOBKHU B
MMpOCTPaHCTBC, CaMO3allUTbl U OXOTHI. Pduznyeckas KapTuHa B HayYKe¢ HEPEIKO 0oJ1ee Ba’KHA,
4eM MaTeMaTH4YeCKHii anmapar, KOTOprﬁ HCIMOJb3YETCH 1J1d €€ ONMUCaHusA.
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Mamepus ne mooicem Oeticmeosams mam, 2oe eé Hem.
Jloc. Tomcon
CaoiicTBa moJis:

L4 C03naeTcs1 AIEKTPUIECCKUMHU 3apsaiaMu.

DNEKTPOH, KaK ¥ JIF000e 3apsHKEHHOE TEJI0, OKPY)KEH 000JI09KON (POTOHOB, KOTOPBIE 00Pa3yIOT €ro
ANIeKTpUYecKoe moJjie. Yem mabiine oT 3JeKTPOHa, TEM MEHBIIE YHEPTHs U UMITYJIbC ITHX (POTOHOB,
MO3TOMY IEKTPHUECKOE TOJIE YOBIBACT C PACCTOSHUEM.

e JleiicTBYyeT Ha JJIEKTPHYECKHE 3apsbl, IOMEUICHHbIC B HEro, ¢ HEKOTOPOM
cuiIoii  (1emMoHcTpamms). DaekTpuyeckas cuiua (F)

CHJIa, C KOTOPOHM JJIEKTPHYECKOe MoJie AeicTByeT Ha
NMoMelleHHbIH B Hero 3apsaa. CujioBoe mouie.

e [losie He OrpaHHYeHO B NMPOCTPAHCTBE, HO YObIBaeT ¢
paccTossHHEM.

e [lone B3aumMonponnkaemo (B OJHOW W TOH ke 00JacTH

NMPOCTPAHCTBA MOKET HAXOAUTHCS HECKOJIBKO I0JIeil).
e DjIeKTpUYecKoe Mojie MaTepuaIbHo (00J1aacT YHEprue).

JleMoHCTpanusi CIEKTPOB JIEKTPUYECKUX MOJICH. l‘
Bor npencrasnsere, kacTopka U MaHHasg Kpyma. A BHyTpu — ¢usuka! ONBITH C U
cynraHamu. [Touemy OymakHbI€ JIEHTBI CyJITaHa PaCXOJATCS APYT OT Apyra?

Y CTpOMCTBO U MPUHITKI IEHCTBUS 3JIEKTPOCKONA (JIEKTpOMETpa).

Nzobperen VYunbsimom ['mnmpbeprom oxosmo 1600 roma. Ilouemy smekTpoMerp mpuoOpeTaeT
SIEKTPUYECKUUA  3apsii, €CIM KOCHYTBCS €ro CTEpKHS Had’JIEKTPU30BAHHOM MATIOYKOW?

DJIEKTPOHBI MOT'YT JIETKO MepeMelaTbCs 10 MeTaJLTy.
Bonpoc: TloueMy ctpesnka 3JIeKTpOMETPA OTKIOHSIETCS, €CIH
K HEMY TOJBKO MOJHECTH HA3JIEKTPU30BAHHYIO MAIOUYKY?

JJeMOHCTpPAUs CHIEKTPOB JIEKTPUYECKHUX MOJIEH.
IV. Bonpocui:

1. Kak MOXHO OOHApY UTh IEKTPUUECKOE MmoJjie?

2. Kak noka3ath, 4TO 2JIEKTpUUYECKOE T0Jie 001a1aeT YHEpruei?

3. Ha xakux ombITax MOXHO JTOKa3aTh, YTO AJIEKTPUUECKOE TOJIe NEHCTBYET C CHUIION
Ha JIpyrue 3apsiKeHHbIE Tena?

4. Ilouemy pacxonsdTcsl JUCTOYKU DJIJIEKTPOCKOIA, €CJIH €ro TOJIOBKM KOCHYThCS

3apsKEHHBIM TEJIOM?

5. Z[CI/ICTByCT JIK T'PAaBUTALIMOHHOC I10JIC Ha 3JICKTPHUYCCKOC noiue?

V. §§ 27-28. 3ananue Ne 8, 3amaua a5 moTopeHus Ne 26.

1. VI3 noausTHIIEHOBOM IUIEHKH BBIPEXKbTE MOJIOCKY MMPHHON 1 — 2 cM u anuHOo# okojo 20 cwm.
[Tonocky corHuTe MomojaM U MECTO cruda BO3bMHUTE B pyKy. JIByMs manbliaMu JpYro pyku
COXMMUTEC BHCAIIHUEC IIOJOBHHKHM Tak, 4yTOOBl OHH COIIPUKOCHYJIUCh, U MPOBCIUTC IAJIbLAMU
CBCpPXYy BHU3. Y Bac MOJIYIUTCA «IIOJIMATUIICHOBBIN QJICKTPOCKOID». Ecmu HEMY IIOAHECTU
3aKKEHHYIO CIIMYKY, TO MOJIOCKU conayres. [Touemy?
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Mbu1 modicem 0ns npumepa npedcmagums cebe Heumo 8pooe COIHEeUHOU CUCTEMDb,
cocmosiyelti U3 O0IbUIO20 NOTOACUMENBHO20 INEeKMPOHA, BOKPY2 KOMOPO2O
8pawjaemcs MHOIHCeCmeo MAaleHbKUx nianem - OmpuyamenbHblx 31eKmpoHOS...

A. Ilyaukape

Z Vpox 2813 i JAEJIMMOCTD JIEKTPHYECKOI'O 3APSIA.
OIIBIT PESEP®OPJIA. INTAHETAPHAA MOJIEJIb ATOMA.

Kak ycrpoen atom?
L[EJIb VPOKA: 1103HaKOMUTHb YYEHUKOB C pe3yJbTaTaMH 3JKCIEPUMEHTA 10

U3MEPEHUI0 DJIEMEHTAPHOTO DJIEKTPUYECKOrOo 3apsja, OJHUM M3 OCHOBHBIX
MOATBEPKJACHUN pa3BUBAEMON HaMH TEOPUHM JJICKTPUYECKUX siBJIeHUM. JlaTh
npejcTaBieHue 00 onbiTax Pesepdopaa u ruianeTapHoO MOJIeNM aToMa.

TUII YPOKA: koMOMHUPOBAHHBIH.

OBOPY]J[OBAHHUE: nBa »JeKTpoMeTpa, Tajouyka CTEKJIsIHHas (POOHUTOBAs),
nuadpunsM "CtpoeHue atoma'.
1IJIAH YPOKA:

BerynurensHas yacTh
Onpoc

OO0bscHeHne
3akperuieHue
3agaHue Ha I0M

Il. Omnpoc d¢ynoamenmanvuuwiii: 1. Dmnextpuueckoe moine. 2. CpoiicTBa

agkrowndE

AIEKTPUUECKOro MoJs. 3. YCTpOHCTBO U HA3HAYEHUE DIIEKTPOCKOIIA.

Bonpocwi:

1. O6s3atenbHO 7M1 DJEKTPU3ALMHM TEpeTh Tena Ipyr o Apyra? MOoXHO Ju
Ha’JIeKTpU30BaTh Tena nHave? Kak?

2. B uem 3axirodaeTcs pa3inyue MExay MOJIeM U BEIIeCTBOM?

3. [IBe xariu BoJibl, 00JIaIal0NINe IEKTPUUECKUMHU 3apsiiaMu 6e U —10e, CIUINCH B
onHy Oonbiyto karuiro. Kakos e€ 3apsin?

4, Kak, moJib3ysiCh 3JICKTPOCKOIIOM, MOXKHO CYJIUTh O BEJIMYUHE 3apsaa?

5. Kakue ocHOBHBIE CBOMCTBA 2JIEKTPOHA BaM M3BECTHBI?

6. Uto oO0Iero u B 4em pa3inuuus MEXKIy TPaBUTAIMOHHBIM U AJIEKTPOCTATHUYECKUM
noyiem?

7. JlaitTe pexiiaMmy IIKOJIbHOMY 3JIEKTPOCKOMY.

8. dpolsimasicas mpecHas BoJa W BO3AyX BOJM3HM BOJOMNAJOB IMOTYYalOT OOJBIIOE
KOJIMYECTBO OTPULATENBHBIX HOHOB. [louemy?

9. Ilpennoxure KOHCTPYKLMIO SJIECKTPOCKONA, KOTOPBIM IO CBOEMY YCTPOWCTBY
MPUHIUIHAIBHO OTINYAETCS OT IIKOJIBHOTO 3JIEKTPOCKOIIA.

I11. lenenue anexTpuueckoro 3apsjaa (ONbIT ¢ AByMs dJeKTpoMmeTpamu). Jlo kakux

MOp MOXHO JEIUTh 3JeKTpuueckuil 3apsia? CyllecTByeT U Mpeles AeIUMOCTH
10



AIEKTPUYECKOTO 3apsaa?
OnbiTel Muniimkena - Uogpge (00bsicHeHHE MO Kagpam =

muaduabMa M Ha Mojenu). JleMoHcTpamus mapeHus
ANEKTPOCTATUYECKOTO  MAATHUKA MEXAY IUIACTHHAMU -
MOAKJIIOUYEHHOTO K MCTOYHHMKY BBICOKOTO HANpPSHKEHUS

KOHACHCATOpa WM  HA3JICKTPHU30BAHHOIO  BO3AYIIHOI'O - - ¢]f - -
T

[IapyuKa HaJ HadJICKTPU30BAHHOM IUIACTUHOM M3 IIEHOIUIACTA.
N3mepenune AJIEMEHTAPHOIO ANEKTPUYECKOTO 3apsaa U
MTOATBEPKIACHUE TUIIOTE3BI O TUCKPETHOCTH AJIEKTPUUECKOTO 3apsA/ia: e
= 1,6-10™ K. Macca ANEeKTpoHa Me=9, /-] 0% xr

B uenoBeke maccoii 68 kr Habepercs Toimpko 37 T (Maccy Tena nenuth 1836)
anekrpoHoB! Eciam yBenwmunth atomM a0 guamerpa COJHEYHOW CUCTEMBI, TO
AIIEKTPOH OyIIET HEe TOJIIE BOJOCA C BallIel TOJIOBHI.

B@H_ICCTBO, B KOHCYHOM CUCTC, COCTOUT H3 HeﬁTpaHBHBIX aTOMOB M B OOBIYHBIX

yCJIOBHUSX HEWUTpaibHO. B cocraB aTtoma BXOASAT JJEKTPOHBI M, CIEI0BATEIBHO,
TIOJIOKUTEITEHO 3apsHKCHHBIC YACTHIIBI. I'ne
coCpe0TO4Y€eH MOJI0KUTEIbHbIN 3apsia aToma?

Kak ycrpoen arom? MWnes ombita Pesepdopna wuz

dHaJIOTUUu CO CTOIOM CCHaA, KOHTpa6aH}IHBIM 30JI0TOM H
BHUHTOBKOH C IaTpoOHaAMHU. 3KCHepI/IMeHTaJIbHaH &’
YCTaHOBKA. V3kui ITYYOK O-YaCTHUIL HAIIPABIIAJICA M3 CBHHIOBOI'O KOHTeﬁHepa Ha
TOHKYIO 30JIOTYIO (1)OJILFy, a 3aTCM IIOIIaJal B SKpaH, HOKpLITLIﬁ CJIOEM KPHCTAJLJIOB
IMUHK cynb(iwma. B mecte mommagaHusa O-4aCTHOBbI B 3KPAaH IMPOUCXOAUJIA cinabast
BCIIBIIIIKA CBETA. YUCHBIC Ha6moz[am/1 BCIIBIIKK C IIOMOIIBKO MHKPOCKOIIA,

perucTpupys nonajaanuvs. Pe3ynbTaTel OnbITa:
VT OTKJIOHEHHS, 5 15 30 60 75 1105|120 | 135 | 150 | 180
Yucno yacTuiy 8289900 120570 | 7800 | 477 | 21170 |52 43 33 12

.. paccesHnue HA3A0 ... HEBO3MOICHO noaydums ... ecjiu He cdumanivb, 4mo

OCHOBHASL YACHb MACCHl AMOMA CKOHYEHMPUPOBAHA 8 HeOOIbULOM sope.
3. Pezepgopo
B 1911 r. Pesepdopa mpemioxun snepHy0 MOAETb CTPOCHUS aToMa:

aTOM COCTOUT U3 TIOJOXKHUTEIBHO 3apsKCHHOTO sJIpa, OKPYKEHHOTO

OTPUIIATETILHO 3apsHKCHHBIMH YacTHIIAMH — 3JIEKTPOHAMH; HMMEHHO B SIpe
COCpEIOTOYCHA €/IBa JIM HE BCS Macca aroma. Slapo — o6JacTh, BHYTpH aToMma, B
KOTOPOii COCPeT0TOYEH BeCh MOJIOKHTEIBHBIN 3apsii U MOYTH BCA Macca aToMa.
Oxkazanocsk, 9To a1po - 3to 6omnee 99,9% Bceit Mmacchl atoma, a guameTp sapa — B 10
TBICSIY pa3 MeHbIe. Pasmepsr atoma i aromHoro siapa: da = 10 em, d, = 10™ cm. Bo
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5
CKOJIBKO pa3 pa3Mepbl aToMa 0oJible pa3MepoB aToMHOTo sapa? 10°!

JlonosinuTeabHas nHpopmanusa. Eciu npeacraButk cedbe aTOMHOE SIpO Pa3sMEPOM ¢ TEHHUCHBIN
MsY, TO AJIEKTPOH OyJeT MEHbIIE NBIJIMHKY, JIETAIOLIEH 32 KUJIOMETp OT 3Toro Msya! Eciau pazmepsl
aToMa BOJIOPOJIa MBICIICHHO YBEJIHYUTH A0 pazMepoB 3eMIIH, TO SAPO aTroma OyJeT UMETh TUaMeTp
Bcero 127 m! Ecnu u3 atoma yOparh CBOOOJHOE MPOCTPAHCTBO, MBI ObI MOTJIM YMECTHTHCS B
YyacTHLIe CBUHIIOBOW MbLIM, a BCS YeJIOBEYECKas paca Morja Obl YMECTUTHCS B OJHOM CaxapHOM
kyonke! 99,9% macchbl aToMa COCPEI0TOYEHO B HEBEPOSITHO MJIOTHOM sigpe!!!

3apsaax sigpa atoma: (; = Z+¢, rae Z - NOPSAKOBBII HOMep 3JieMEHTa B
nepuoanyeckoil tadauue. Umesao 3JeKTPOHOB B aToMe TaKke paBHO Z, a
oTpHUATEJbHBIN 3apsia aToma (. = -Z-e. [lonHbIl 3apsia aToMa paBeH HYII0. ATOM
Heitpanen! [Ipumepsr atomoB: Bomopon ; H , renwmii 5 He, mutuii [ L.

JlonosinuTeabHas nHdopManus. Pacipesenenne sMekTpoHoB o obomoukam: N, = 2:n°, rae n —
HOMeEp JJIEKTPOHHOK 0007109KH. S/1po 00i1aaeT BHYMUTEIBHBIM TOJIOKUTEIBHBIM AJICKTPUUESCKUM
3apsAa0M, MO3TOMY IMOYTH HHUKOT'Ja HE ObIBacT B OJMHOYCCTBCE. XuUMU4YeCcKrue CBOMCTBA BCIICCTBA

ONPENENAIOTCA XAPAKTEPUCTUKAMU IIOCIEIHEr0 IEKTPOHA B aTOMe (XMMHYECKOE IOBEJICHHE
AJIEMEHTA, MOYKHO OTHECTH K OJIHOW U3 BOCHMH T'PYIII).

CrpoeHue aTOMHOrO siipa, NPOTOHBI U HEUTPOHBI:

my = 1,00728 a.em. = I a.e.m., My= 1,00866 a.em. = I a.e.m. —e P ®
| -

MaccoBoe 4uciio (A) — OKpYIJIEHHAsi 10 LEJOro 4YucJjia o

Macca aToMa B a.e.M. St Ao

CocraB sigpa atroma Bogopoaa ;H , renus ; He, nutus [ Li. Yuciio HEWTPOHOB B siape

aroma: N = A - Z. HefiTpoHBI pacIionaratoTcsi B aTOMHOM SIIpe MEKIY MPOTOHAMH, HE
naBast uM coausutcs. Ctpoenne atoma: 22Na, > Cl. TlnanerapHast Moaenb aToMa.

B monenu atroma bopa snexkTpoHbl B aToMax BEYHO BpAIllalOTCS Ha CBOMX OpOHUTaxX
BOKpyr simpa! Mojgens aTtoma, yTo BBl HaOJIO/ANU YK€ HEOAHOKPATHO paHee, B

JIF000M CclIy4dac JaJICKa OT I[@ﬁCTBPITGJII)HOCTPI. Bgenu ee I YIIPOIICHUA.

Takum oOpa3om, aToMbl 001a1at0T BHYTPEHHEH CTPYKTYpol. OHU COCTOSIT U3 MUKPOCKOIIMYECKUX
IUIOTHBIX SJIEP, OKPYKEHHBIX 3JEKTPOHHBIM OOJaKOM, a camoO SIPO COCTOUT U3 0oJiee METKUX
JJIEMEHTOB, MPOTOHOB M HEHUTPOHOB, KOTOPbIE, B CBOIO OuYepe/ab, OOpa3yloTcs 3 emie Oosee
MIPOCTHIX 3JIEMEHTOB I10J] HA3BAHUEM «KBapKW».
bvimv moorcem smu anexmponsi —
+ Mupwi, 20e nsamv mamepuxos.
" Hckycemeo, 36anvs1, 6otiHbl, MpOHbI
U namams copoxa eexos!
T N Euwe, 6bimv mooicem, kasxcowlii amom —
Bcenennas, 20e cmo nnanem.
(-@a i Tam ece, umo 30ecn, 8 06veMe CHCAMoM,
7 Ho makoice mo, ue2o 30eco nem.
. . B.A. Bpiocos
HeiitpansHoCTh - 3T0 yzaen He Tojibko [1IBeiiiapuu u atomoB, HO U BemtecTBa (Bcenennoii)!!!

H30TONBI — XMMHYECKHE 3JIEMCHTDI, AApa aTOMOB KOTOPbLIX HMECIOT OJMHAKOBBIH

A, (% A, (%
3apsia, Ho pa3Hy1o maccy. [Ipumepsr uzortonos: 5CI;7/Cl. 4, = i 0)11020/2( 0); |
0

12



XHMMHYECKHH 3J1eMEeHT - 3TO MHOXXECTBO aTOMOB C OJIMHAKOBBIM YHCJIOM MPOTOHOB
B sAJipe (2 BOT YKMCIIO HEUTPOHOB MOKET OTJIMYATHCSA).

Jpyrue nmpuMepsl ¢ U30TOIIaMU ypaHa U BOJOPOJA: /1mp}9
28U - 99,3% "H=99,99% j
92 ’ 1 > —— +
ZSZSU = 0,7% i H - I[GflTCpPIfI (1 932 FOH, FapOJH:I[ IOpI/I) Hetimpanehble noﬂoa!;uma7blduﬁ uon
yacmuysl
25U .0,006% *H — tpuTHii (conepkaHue HE3HAYUTEIHHO) ‘ (‘(
—_— e

Hon — aTom, uMeroluii HEJOCTATOK WIH U30BITOK 3JIEKTPOHOB. B
KaKOM CJIy4ae aTOM MPEBPAIIACTCS B MOJIOKUTEIBHBIA HOH?

Hon — aTom, YHCJ10 3JIEKTPOHOB B KOTOPOM He PABHO YHUCJIy IIPOTOHOB.

ompuyamenbHwlii uoH

V. OtBethTe Ha cneayrouue Bonpockl no onbiTaM Modde - Munankena:

1. Kak nosBisuiuch MKy 3apsSKEHHBIMH TUIACTUHAMM Ha3JIEKTPU30BAHHbBIE KaNEIbKU
macna?

2. [louemy KkamenbKu Macia rnajaiid BHU3?

w

. Kakum o0Opa3zom u 3aueM OCTaHABIMBAIM KalelbKy Macia’?

4, Kak W3MEHsUIU B XOJIE OMbITa 3aps]l KalelbKd, W KakuM 0Opa3oM ero BHOBb
yAaBaJIOCh U3MEPUTH?

5. Kakue BBIBO/IBI clieNiai yUECHBIC MTOCTIE HIKCTIEPUMEHTOB?

OTBeThTE HA CIEAYIONINE BOMPOCH 10 onbITy Pe3epdopaa:

1. Kakue ywactuipl ucnonszoBas Pesepdopa B kauecTtBe "CHapsI0B", TPOHUKAIOIIUX
B BemiecTBO? Kakue BeliecTBa sIBISIOTCS UCTOYHUKAMU TaKUX YacTHUIL?

2. Kak 6b1710 00Hapy>K€HO, YTO ATH YaCTUIIBI TPOXOJIAT YEPE3 30JI0TYI0 (HOIBTy?

3.0 4eM CBUIETENBCTBOBAN TOT (AKT, YTO OOJBIIMHCTBO O - YACTHUI[ MPOJIETAIO
yepe3 GoJIbry, He OTKIOHSSICH OT MEPBOHAYAILHOTO HAIIPaBICHUS ABUKEHUS?

4. Tloyemy HEKOTOpBIE€ YAaCTHUIIBI OTKJIOHSUINCh Ha 3HAYUTEIBHBIC YIJIBI U JIaXKe
BO3Bpallaivuch Ha3as?

5. [Toyemy B ombITax MO paccesHUIO anb(}a-yacTUIl aTOMaMH JIECKTPOHBI, BXOSIINE
B COCTaB aTOMa, HE OKa3bIBAJIM 3aMETHOTO BIUSHUA?

6. Kak wm3meHmiauce Obl pe3ynbTaThl ombiTa Pesepdopma, ecnu: a) yBeIUIUTh
TOJIIUHY (DOJBIH; 0) UCTIOIB30BATH ATFOMUHHUEBYIO (POJIBrY?

7. Kaxue Bo1BOnIBI caenan Pesepdopa u3 sxcriepumenTa?

3aoauu: qe’

1. Kamenbka Macia HaXOJIWUTCS B PAaBHOBECHHM MEXIY JBYMS
TOPU30HTAIIBHO PACIION0KEHHBIMU 3apsKEHHBIMU MJIacCTUHaMU. YeMy paBHa macca
KaleJbKU, €CIIM IEMCTBYIOIIAs HA HEE DJIEKTPUYECKas CUJla paBHA 2:10™ H?

2. CKOIIBKO CJIOEB aTOMOB TIpOJIeTeNa 0 - YacTUIA, €CIU TONIMUHA (OB B
skerepuMenTax Pesepbopaa cocrapmsima 107 cm?

V. §§ 29-30. Ymp. 13, Ne 1-3. 3agaum mys moBTopeHust NeNe 27, 28,

1. Ey,[[eT JIX BOBHUKATD JJICKTpU3allUA IIPHU KaTaHUHU 110 CYXOMY IIECKY Ha IIJIACTHUKE ?
13



2. Ecny HanepcTOK HANOJIHUTh MaTeprel U3 HeMTPOHHOM 3Be3/1bl, OH OyaeT BecuTh nmoutd 100
MUJUIMOHOB TOHH. [louemy Tak MHOrO?

3. Ilayku BBIYCKAIOT LIENK U MapsT B HEOe HA PacCTOSHHUE 10 4 KM, UCHOJB3YIOT JIEKTPHUECKUE
I10JIs1 B KQUECTBE CHJIbI, YTOOBI ITOJIHUMAThCS B BO3AyX. Kak 310 oHu nenaror?

9JZ€Kmpull€CKClﬂ mamepusl cocmoum uz vacmuy KpaﬁHe MAjlblX, MAaK KAK OHU MO2cym
NPpoOHU3bIBAMb 00bIYHbIE eeuecmeda, maxKue njiaomHbvle, KAK memalil, C MaKoti
Jeckocmysio u C6‘060()0L7, Umo HE UcCnvlmsvsledrom 3amentioco COnpomueieHuA.

Vpox 29/4 OBBSICHEHHE SJIEKTPUUYECKUX SIBJIEHUIN

Mo:xkeT Jan HE3APAKCHHOC TECJI0 IPUTATUBATHCHA K 3aPAKCHHOMY Te.l'ly?
L[EJIb YPOKA: Jlatb npeAcTaBieHUE O MPOBOJHUKAX U JUAIECKTPUKAX; OOBSICHUTH

SBJICHUE 3JIEKTPOCTATUYECKON MHAYKIIUHU U SIBJICHUE MOJIAPU3ALMH TUAJIEKTPHUKA.
TUII YPOKA: koMOUHUPOBAHHBIH.

OBbLOPYJIOBAHHUE: nBa »leKTpOMETpa C MNPUHAIICHKHOCTSIMHU, BBICOKOBOJIBTHBIN
BBINPSAMUTEIb, KOHTYKTOP KOHYCOOOpa3HbIi, IITATUBBI U30JIMPYIOIINE, chepuyeckue
KOHAYKTOPHl HAa M30JUPYIOMIMX MOJACTaBKaxX (JBa OONBIIMX U OJWH MAaJICHBKHII),

CTepKHH (TPOBOJHUKH U TUIIICKTPUKH ).
TIJIAH YPOKA: b

BcerynurensHas gyacte
Onpoc

OO0bscHeHue
3akperuieHue
3azanue Ha 1OM

Il. Onpoc ¢hynoamenmanouoni: 1. Onpitel Munnukena - Modde. 2. Ctpoenue aroma.

agrwnE

3. OmneiT Pesepdopna. 4. [Inaneraprast MoJienb aToMa.

Bonpocwi:

1. IlbimuHKa, Hecyllas OTPULIATENBHBIA 3apsl, "BUCUT' HaJ OJHOUMEHHO
3apspKeHHOM  TutacTuHKOM. Kakumu crmoco0aMu MOKHO HM3MEHHTHh CKOPOCTh
JIBUKECHHS TBUITMHKU?

2. Kak m3amenunacek ObI Macca aToma MpH MOTepPe UM BCEX CBOUX IJIEKTPOHOB?

3. Kak usmenunuce 651 pa3Mepbl aToMa MPHU MOTEPE UM BCEX CBOUX AJIEKTPOHOB?

4. Tlouemy 3J€KTPOHBI HE MAJAIOT HA SIAPO aToma’?

5. EcTb HECKOJIBKO OJMHAKOBBIX METAJNIMYECKUX IIAPUKOB, OJMH U3 KOTOPBIX
umeert 3apsaa 16 uKn. Kak nomyunts mapuk ¢ 3apsgom 5 uHKn?

6. M300pa3ute Ha pUCyHKE MOJEINb aTomMa bopa.

/. Onuiure CTpOCHHE aToMa ypaHa.

8. KaxoBo mpaBmibHOe 0003HAUEHWE IS SiJpa aToMa, KOTOPOE COJEPIKHUT IIECTh
MIPOTOHOB M BOCEMb HEUTPOHOB?
9. CkoabKO MPOTOHOB M HEUTPOHOB B aToMe O0pa, ypaHa, KUCIOPOa, paaus?

10. TToueMy CymIEeCTBYIOT aTOMBI?
14



11. Yem onpenensitorcss XMMUYECKUE CBOICTBA diieMeHTa?

12. Kak o6pa3yroTcsi HOHBI?

13. A BBI 3HaJIH, YTO MBUIBHBIC MTY3BIPH OTIIPHITHBAIOT APYT OT Apyra’?

14. Merannuyeckasi I1aCTUHA, UMEBLIAs MOJIOKUTENIbHBIN 3apsij, 0 MOAYN0 paBHbIM 10 e, npu
OCBEILIEHUH TIOTEPsIIa IIECTh MEKTPOHOB. Kakum cran 3apsii I1acTuHbI?

3aoauu:

1. CkonbKO MPOTOHOB B MOJIEKYJIE BOABI?

2. CKOJIbKO JIEKTPOHOB B MOJICKYJIE CEPHOMN KHUCIOTHI?

III. TIIpoBoAHHMKH »JJIEKTPHYECTBA M M3OJATOPHLI  (nemoHcTpauus ¢ aByMms
snextpomerpamu). B 1729 romy anrmuuanun Ctusen I'peif 0GHApYXMI CIOCOOHOCTH HEKOTOPHIX
BEIIECTB, POBOUTH dIeKTpraecTBO. [ [pUMEPBI MPOBOJHUKOB: METAJJIbI, SJIEKTPOJIHUTHI.
Ctpoenne merasnia (nutuii). Atom nutus. HelitpaibHOCTh aToMa. ATOM JIUTHSA -

NG
@\@,@?@

M0JI0KUTEJIbHBIH O}IHO3apﬂ2]HI)II71 HOH JINTHHA H IJICKTPOH.

OO0benrHeHre HeUTpaIbHBIX aTOMOB METaIa B KyCOK. J[oNOTHUTEN HOE B3aUMO/ICIICTBIE aTOMOB
MeTallla B Kycke M oO0Opa3oBaHHE CBOOOJHBIX 3JCKTPOHOB. ODIJIEKTPOHBI BHEIIHUX 000JI0YEK
OYKBaJIbHO HAaXOJATCS B «0OO0IIEH COOCTBEHHOCTH» aTOMOB KpUCTa/UTHUeCcKoi pemetku! B mMeramie
KOHLIEHTpPALIMs CBOOOAHBIX IEKTPOHOB MPUMEPHO paBHA KOHLIEHTPALUK aTOMOB!

XaoTuyeckoe ABUKeHHE CBOOOTHBIX JIEKTPOHOB B MeTaJlile (aHAJIOTHUs ¢ TYOKOi,
NPONUTAHHON BOJOM WM C poemM KomapoB). IloueMy '"snekTpoHHBIM Tra3" He
BBIPBIBACTCS M3 MeTamia Hapyxy? OObsicHeHHe CBOICTB

f MeTa/ula - TMNPOBOJHHKA HAa  OCHOBE  3JIEKTPOHHBIX

g npeacrapjenuii. Ilouemy mputsAruBaeTcs K T

’ X HA’JIEKTPU30BAaHHOM  MAJIOYKE  HE3apsKEHHas
MeTaJTnYeCKast TUJIb3a (nemoHcTparus)?

Puc. 13

+ 4+ + +

[louemy mnocie CONPUKOCHOBEHHUSI C MMAJIOYKOU
OHa OTTAJIKUBAETCS OT Hee?

DJIEKTPOCTATHYECKAS HHAYKUUS (IJeKTPU3AIUA TNOCPEJACTBOM BJIMSIHHSA)
HABeJeHUE JJIEKTPUYECKUX 3apsiAoB B NPOBOJAHHMKAX, IOMEIICHHbIX B
JJIEKT[  CKoOe I1oJie (IeMOHCTPAaLMs ¢ ABYMS 3JIEKTPOMETPaMHu).

MOXXHO JI1 COOOITUTH 3apsijl AJIEKTPOCKOIY, HE MPUKACAsICh K
HEMY HAdJIEKTPU30BaHHOW manmoukod (nemonctpauus)? C
NOMOIIIbI0  HAJIEKTPU30BAHHOM TMajlOYKW MOXKHO  BCerja
BBISICHUTB, KAaKOrO0 3HaKa 3apsj] HaXOJUTCS Ha JIJIEKTPOCKOIE

(nemonctpanums). Ilepemaya daeKTpUYECKOTO 3apsaa  OT
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NPOBOJHMKA K MPOBOJHUKY, DPACIpeAeNicHHE 3apsioB MEXIy
MIPOBOTHUKAMH, HEHTpaIH3aIus 3apsiioB, 3a3eMIICHHE.

IHouyemy 31eKTpUYECcKOe MoJie He MPOHMKAET BHYTPb MeTajlia
(memoHcTpanus U 00BSICHEHHE M0 PUCYHKY)?

Ilpumenenusi: "knerka @Papanes”, NpoBOI B METAUIMYECKON
OIUIETKE, QJIOMUHHUEBBIC KOJIAUYKH Ha DIIEKTPOHHBIX
Jamnax, OKpy>K€HHE MOPOXOBBIX CKJIAJI0OB METAJUIMUECKON
CETKOM, O€30MacHOCTh HAXOXKIEHUS BO BpEeMs TI'PO3bI

BHYTPH aBTOMOOMJISL.

[ToueMy nmpUTATHBAETCA K HAXJICKTPU30BAHHOM MaJOUKE
TUAJICKTPUK (BaTa wiu Menkas Oymara)? H3oasitopbl (AM3JIEKTPUKH) HE MOTYT
NpPUHUMATh B CEOSl JIOMOJIHUTENIBHBIC DSJEKTPOHBI WK OTaaBaTh UX. OObsICHEHUE
SIBJICHUS TOJISIPU3ALMU TUAJIEKTPUKA (JEMOHCTpALUS C DJIEKTPOMETPOM U TOJICTHIM
nuonekTpukoMm). [loyemy  HEKOTOpble JIMCTOYKM OyMard OTCKAKHMBAaKOT  OT
HA’JIEKTPU30BAHHOW TMAaJOYKU IIOCJIE CONPUKOCHOBEHUS C Hel? JleMoHcTpanus
NapeHus MaJICHbKOTO KJIOYKA BaThl HAJl HA3JIEKTPU30BaHHOW najoukoil. JIrObie Tena

BBaHMOHeﬁCTBymT C HAJICKTPU30BAHHBIMH TC¢JIAMH U CAMH JICKTPU3YIOTCH.

Jaxxe mayku OpUMEHSIOT djiekTpudectBo! OHM MpoCTO cO3Aa€T psAbl TOHYAMIIEH IMayTHHBI U
HATUPAET UX CBOUMHU JIalKaMH. HUTKH 3JIEKTPU3YIOTCS U MPOYHO MPUTATUBAIOTCS IPYT K APYTY.

V. Bonpocui:

1. Kak Ha/10 NOCTynUTh, 4YTOOBI HARJIEKTPU30BATh METATNIMYECKHUM CTEPKEHB?

2. OauH METATMYECKUU IIap 3apsiKeH IMOJOXKUTEIbHO, APYrod - OTPHUIATENHHO.
Kak n3meHnrcs macca 1mapoB MOcCie UX COMNPUKOCHOBEHUS ?

3. 3aueM cTep>KeHb JIEKTPOCKOTIA BCErIa JeIat0T METAIITHYECKUM?

4, ANOMUHHUEBOHN TAJOYKEe COOOIIMIIN IMOJOXKHUTESIBHBIM 3apsa. UTo mpou3onuio ¢
HEKOTOPBIM YHCIIOM aTOMOB aJTIOMUHUSA?

5. Kakum oOpazoM, uMes B pacloOpsOKCHHH [IBa OJWHAKOBBIX  3apsKEHHBIX
METaJUTMYECKUX IIapUKa, MOKHO U3MEHUTH 3apsij OJHOrO U3 HUX B 4 paza?

6. TloueMy cOMMKAIOTCS TUCTOYKU 3aPSHKEHHOTO AJIEKTPOCKOIIA, €CIIU K €ro IMapuKy
MOAHECTU PYKY?

7. Tlouemy 3apshKeHHasi METaJUIMYECKasl TUIb3a Ha MIEJIKOBON HUTU MPUTATUBAETCS K
pyke?

8. 3apspkaercs M aHTEHHA, KOTJa HaJl HEW MPOXOIUT Ipo30Basi Tydya?

9. Kakum crocoOoM 3apsoKeHHBIM TPOBOJHHK MOJXKET OTIaTh BECh CBOM 3aps
JIPYroMy H30JIMPOBAHHOMY HMPOBOJIHUKY ?

10.Tlouemy mienkoBast HUTOYKA (JICHTOYKA) MPUIINATIACT K CTeHE?

11.Mo>eT 51 TeJIo IpH 3a3eMJIEHUU TPUOOPECTH DIIEKTPUUECKUN 3apsia?
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12.Korpa ynaercst HAMTH KOHEI JIEHTHI (CKOTYa) U OTPe3aTh KYCOK, TO CBOOOHBIM
KOHEII JICHThl CHOBA MPUKJIEUBAETCs K KaTyiike. [louemy?

13.Yto mnpousoiieTr mociae TOro, Kak YYEHHK HPUKOCHETCS K OTPHUILATEIBHO
3apsSYKEHHOMY METAJUTMYECKOMY apy?

14.Tlouemy wuHAMKATOpHAs OTBEPTKAa CBETUTCS B MPEATrPO30OBYIO IMOTroJy MpHU
MPUKOCHOBEHUU K JIFOOOMY METALNTUYECKOMY MPEIMETY?

15.MOXHO 7M1 C MOMOIBIO OAHOTO 3apSKEHHOIO TeNa 3apsAUTh JAPYroe Teno Tak,
9YTOOBI €ro 3apsj ObUT OOJIbIIE 3apsia IEPBOro Tena?

16. Kak u3BeCTHO, 3apsDKEHHBIN IIAPUK MPHUTATUBACT OyMaxkky. Kak M3MEeHHWTCS cuila TpHUTSHKEHHS,
€CIIM OKPYXHUTh METAJUINYECKOH cepoii 3apsHKeHHbIN 1apuK, OyMaxKy?

V. §§ 27-31. Vnp. 14, NoNe 2-4, 3agauda st moBropenust Ne 29.

1. Ecm HpI/I6J'II/I3I/ITI> B TEMHOTC IIOJYPACKPBITHIC HOXHHIBI OCTPUAMHK BIEPE K KHUHCCKOIY
paboTaroIIero TeIeBU30pa, TO MOYKHO YBUJIETh... OIUIIUTE U 00BICHUTE SBIICHHUE.

2. Tlouemy 3apspKeHHAs TAYTHHA XOPOIIO TTOAXO T JJIS JIOBJIU JOOBIYN?

3. Ecnm k xamenbKke pacTHTEIFHOTO MAacia CBEPXY MOJHECTH 3apsDKEHHYIO S00HUTOBYIO MAJI0UKY
(pacuecky), TO K najoyke yctpeMurcs (poHTaHUUK Macina. [Touemy?

THoxumun st 60dcecm8eHHY10 UCKDY,
Coxpoln 6 cmgosie cyxoeo mpocmHuKa,

U m100sm cman 02oHb 1100e3HbIM Opamom,
TIomowHukom, yuumenem 80 6cem

f—i Aexun. "lpuxosannvii [lpomemeri'™.
Ypox 30/5 DJEKTPUYECKHUHA TOK

Kakue npeBpanienusi JHeprum nNpoUCXoasiT BHYTPH HCTOYHHMKA TOKA?
L[EJIb YPOKA: ]Jlath mnpencraBlieHHE 00 SJIEKTPUUECKOM TOKE, YCJIOBUAX €ro

BO3HUKHOBEHUS, DJIEKTPUYECKOM TOKe. Pa3BUBaTh KOMMYHUKATHBHBIE YMEHUS:
JOKJIaIbIBaTh O pe3yJbTaTax CBOETO HCCIEAOBAaHMS, Y4YaCTBOBaTh B JIUCKYCCHH,
KpPaTKO ¥ TOYHO OTBEYaTh Ha BOMPOCHI, UCIIOJIH30BATh CIIPABOYHYIO JIUTEPATYPY.
TUII YPOKA: xoMOMHUPOBAHHBIH.

OBOPY]/[OBAHHUE: nBa »iexkTpoMeTpa, MNPOBOJHUK HAa H3O0JUPYIOLIEH pYUKE,
anexkTpodopHasi MaIluHa, razopas3psaHas Tpyoka, poTornemMeHT, coaHedHas O6arapes,
tepmorniapa. ['anpBaHomeTp M-1032, crexnsHHas ¥ 500HUTOBAs MAaJOYKH, BaHHA
ANEKTPOJIUTHYECKAs, BOJBTMETP U MUUIMBOJBTMETP JIEMOHCTpPALIMOHHBIE, JBE
CBUHIIOBBIX IUTACTUHBI. Koiuteknusa «Metamibly, TMMOH, BoabTMeTp 1,5 B.

I1IJIAH YPOKA. d = h
1. BcrynurenbHas 4acTh
2. Ompoc
3. OObgcHeHue
4. 3akperuieHue N A~
5. 3amanue Ha goM 2 T P s

1. Onpoc ¢ynoamenmanvueui: 1. TlpoBogauku u amdnektpuku. 2. OObsSCHEHUE
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BJIEKTPUYECKUX SBJICHUMU.

Bonpocwi:

1. OOBSICHUTE C TOYKM 3PEHHUS DJIEKTPOHHBIX MPEACTABICHUA pa3Iudyue MEXIy
ITPOBOJTHUKAMH U AUIICKTPUKAMMU.

2. TloueMy mpu 4MCTKE OJEHKIBI MIETKOM K HEW NMPUIUIIAIOT BOPCUHKH U NbLIb?

[Ipu coenuHeHun HIO0Or0 3apsSHKEHHOTO Tella € 3eMJIEM OHO MPAaKTHYECKU
MOJTHOCTBIO TEPSIET CBOM 3apsia. Kak 0ObsCHUTD 3TOT akT?

4. TloueMy pEKOMEHAYETCd B  ONBITaAX IO  JJIEKTPOCTATUKE  PA3IUYHBIC
HAa’JIEKTPU30BAaHHBIE TEJIA MTOABEIINBATH HE HA MPOCTHIX, & HA MIEIKOBBIX HUTAX?

5. Jlerkyro ruiab3y U3 aIIOMUHUEBON (OJIBIU MOOYEPEAHO TMOAHOCAT K ABYM
HIapyuKaMm, OJMH U3 KOTOPBIX MMEET 3apsAll q, a apyroil —q. Kakum MoxeT ObITh
3aps]l TUIIb3bl, €Cu 00a pa3a HaOJI01auCh IPUTSKEHUSI TUIIb3bI K IIapuKam ?

6. Uro HEoOXoIMMO caenarb, 4TOOBI 3apsii METAIMYECKOTO IIapuKa YMEHbIIUTH
BABOE?

7. 3apsaouTcs M HEUTpalbHBIM MNPOBOJHUK NPU BHECEHHMH €ro BO BHELIHEE
AIEKTPUYECKOE MoJe?

8. B nsmekTpocTaTHuecKOE MOJIE MOMEIIEH HE3APSIKEHHBIM METAUIMYECKUN IIapHK.
Oka3bIBaeT Ju MOJIE CUIOBOE BO3AECHCTBUE HA HETO?

9. Kak, umes aneKTpudecKuii 3apsa, NOIYUUTh 3apsii IPYroro 3Haka?

10. Kak mnepememaroTcsi cBOOOAHBIE SJIEKTPOHBI B TMOBEPXHOCTHOM CIIOE 3€MIIH,
KOr/ia HaJ HUM MPOXOAUT MOJIOKUTEIBHO UM OTPULIATENBHO 3apsiKEHHasl Ty4ya?

11. Ha snekTpockone uMeeTcsi HeOOMBbIION MONTOXKUTENbHBIN 3apsa. Eciu k mapuky
AJIIEKTPOCKOINA MPHUOIMKATh CHJIBHO HAMJIEKTPU30BAHHYIO MAJIOYKY, HECYIIYIO
OOJBIION OTPUIIATENBHBIN 3apsij, TO JUCTOYKH DJIEKTPOCKONa OYyIyT CHaudala
OT1aJ1aTh, TOTOM OTSITh PACXOAUThCs. Kak 3T0 MOXKXHO OOBSICHUTD?

12. Kak  OOBSCHUTH, TIOYEMY TWPEIBAPUTETHLHO  HARJIEKTPU30BAHHBIC  Teja
OPUTATUBAIOTCSA K HEHA3JIEKTPU30BAHHBIM ?

13. I'paBuTanus ciabee snekrpuuecta. Kak 3To moka3ats?

14. Ha TOHKHMX LIEJIKOBBIX HUTSX IMOJBEIIEHBI IBE€ OJUHAKOBBIE JETKUE TUIIb3bI, OJHA
U3 KOTOpBIX 3apshKeHa. Kak onpenenuTs, Kakas ruiab3a 3apsKeHa, HE IOJb3YACh
HUKAaKUMU TIpruOopamu?

15. OgHUM U3 OCHOBHBIX HEJOCTAaTKOB JIOCTPhl UMKEBCKOIO 3aKIHOYaeTCs B
coOupaHuu OONBIIOrO KOJIMYECTBA MbUTH (KOMOTH) HA MOTOJIKE M CTEHAX BOJIM3H
moctpsl. [Touemy 310 npoucxoaut?

16. Tloyemy Ha’MEKTPU30BaHHBIE TIOJIOCKH OyMaru MpUTATUBAIOTCS K pyKe?

1. Yto Takoe »HieKTpUUECKHH TOK? DJIEKTPUYECKHI TOK oOOecreYnBacT

KOMMYHHKAIIUIO J'IIO,Z[Cﬁ, IJIaBKY MCTAJLJIOB, ITPOU3BOACTBO XUMHYCCKUX COCHHHGHHﬁ,
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paboTy craHkoB. Tak, B aBTOMOOWJIE OH 3alyCKaeT KOJEHYaThlil Baj JBUTATENS,
MO/DKUTaeT pabodyio cMeCh, OCBEIIAET JOPOTY, KOHTPOJIUPYET paboTy arperaTtoB u
AIIEKTPOTIPUBOZIA, CO3/a€T 3BYKOBBIE CHUTHANBl. DJIEKTPUYECKYIO  DHEPTHUIO
BbIpalatThiBal0T Ha assekTpuueckux cranmusax (TOC, TOL, I'POC, I'9C, ADC,
I'e03C). OTTyna oHa mo mpoBojaaM MepeaaeTcss NoTpedouTessiM (3IEKTPOABUTATENH,
DIIEKTPOIICYH, JIaMITbl HakanuBaHus). Hampumep, Ha’IeKTpU30BaB CTEKISHHYIO U
P0OHUTOBYIO Majlioyku (paboTa TO pa3lENCeHUIO 3apsjioB), 3apsSauM APk
ANEKTPOMETPOB (KJIEMMBI HCTOYHHUKA TOKa Ha CXEME), COCJAMHUB KOTOpHIE
MIPOBOTHUKOM, TIOJTyYUM KPAaTKOBPEMEHHBIHN TOK (CBEUEHHUE HEOHOBOM JTAMIIOUKH ).

B Kumae 60 épemena KynomypHoil pegontoyuu Oblil NPeOI0NCeH NPOEKN 2eHepamopa MOUHOCIbIO
5 MBm!? Kax 0ondicen 6vin o Oeticmeosams?
I[O HpI/IKOCHOBCHI/IH K H_IapaM CBO6OI[HBI€ 3ap511151 B /

IPOBOJHHUKE JIBUTAINCh XaOTUYECKH, OJHAKO TIOCIHE
CONPHUKOCHOBEHHSI UX XAOTHYECKOE IBHUKEHUE CMEHHWIOCH
YHOPAIOYEHHBIM (MOAY1 BETEp W pPOM KOMApOB Hayal

nepemeniatbes). [louemy? E%—_—‘ L
-+

JJIeKTPUYECKHMA  TOK —  YNOPAJAOYEHHOEe  WIH

HANpaBJIeHHOE JBH)KEHHE CBOOOJHBLIX 3apS:KeHHbIX 4YacTHIl B cCpelae TMOJ
AefiCTBHEM JJIEKTPUYECKOIr0 MOJIA.

Hpyroit npumep. Mexay oOKIagxkaMu 3apspDKEHHOTO BO3AYIIHOTO KOHJIEHCATOpaA,
HaIpsKEHNE HAa  KOTOpOM u3Mepsercs AIEKTPOMETPOM, MOMELIAIOT
ANEKTPOCTATUUECKUI MasATHUK. MasSTHUK NEPEHOCUT AIEKTPUUECKHUI 3apsl OT OAHOM
OOKJIaIKM K JPYyrod a0 TeX TMOop, MOKa CYIIECTBYET dJeKTpuyeckoe mnoie. B
paccMaTpHUBaeMBIX OIBITaX TOK ObicTpo mpekpamancs. [louemy? Kakum oOpaszom B
MPOBOJHUKE MOKHO MOJYYUTh MOCTOSTHHBIN JIEKTPUUECKUMN TOK?

YcrpoiicTBa, co3gamomue 3JIeKTPHYECKOe I10Jie, HA3bIBAIOT HCTOYHUKAMH
JJIEKTPUYECKOr0 TOKA WJIN reHeparopamm (o0o3HaueHue Ha cxemax). McTouHMK
TOKA — 3TO YCTPOMCTBO, B KOTOPOM MPOUCXOAUT Mpeodpa3zoBaHUE KaKOTO-T1M00 BHUIA

sHeprun  (MEXaHMYECKOW, XHMHYECKOM, CBETOBOM U  TEIUIOBOM —>
-C
3 &

SHEPruu) B 3JICKTPUYCCKYIO SHEPruo. Eciim Tok B cpenme co3macTcs

+

OTPUIIATCIBHBIMU 3apsjaMi, TO HArJAJHO JTOT TMPOIECC MOXKHO —? —
MPEACTAaBUTh TaK. A eciii MOJ0XKUTENbHBIMU? KileMMBI (3J1€KTPOabI)

HCTOYHHMKA TOKAa. AHAJIOTUA C CHUCTEMOW IIapOBOTO OTOIUICHHUS, B KOTOPOM
HUPKYJIUPYET Topsdasi BoJa, MPUBOAMMAs B IBUYKEHHUE BOJSHBIMU HaCOCAMU.
DHeprusi He MOKET BO3HMKHYTh W3 HUYETO. 3HAYUT, U CaM MCTOYHUK TOKa TpeOyeT
Kakou-To ’Hepruu. Hampumep, Ha THAPOITEKTPOCTAHIIUN MPOUCXOIUT MIPEeBpaIlleHUE
MEXaHUYECKOM PHEPTUU TEUEHUS BOJBI B AJIEKTPOIHEPruio. B 3aBUCUMOCTH OT TOTO,
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Kakasi UMEHHO SHEPTHUs MPEBPAIaeTCs B JIEKTPHUUECKYIO YHEPTHIO, BBIICTSIIOT TaKHe
BUJIbl ICTOYHUKOB TOKA:

® MEXaHWYECKHE — AIEKTPO(POpPHBIC MAIIMHBI, HHIYKIIHOHHBIE T€HEPATOPHI,

® TEIUIOBBIC — TEPMOIIAPHI, TEPMOTEHEPATOPHI;

® CBETOBbIE ((POTORIEKTPUUECKHE) — COJTHEUHBIE OaTaper U (OTORIEMEHTHI;

® XMMHUYECKUE — TAIbBAHUYECKUE DTIEMEHTHI U aKKYMYJISTOPHI.

Ha snexTpocTaHIuax 3JIeKTPUUECKHd TOK MOTYydYaloT C MOMOIIBI0 MHAYKIHMOHHBIX

reHepaTopoB NepeMeHHOI0 U MOCTOSTHHOI0 TOKA (JJEMOHCTPALIUS).

Onpitel TaneBanm (1791 1): "..HM eom, 3ameuas umno2oa, umo
npenapuposanHvle JAYWKY, Komopule Obliu NoO08euleHbl Ha HCeNe3HOU
peutemke, OKpydcaroujell OAIKOH Haue2o 0oMa, npu NOMOwU MeOHbIX
KpIOYKO8, GOMKHYMbIX 6 CHUHHOU MO32, 6naodaiu 6 O0ObluHble
COKpaweHus ne MmoIbKO 8 2po3y, HO UHO20A MAKHCe NPU CHOKOUHOM U
scnom Hebe, s pewiun...”. Uro pemumn Jlynmku INaneBann? O1oT 3hdext R i

JIEKHUT B OCHOBE COBPEMEHHBIX dJIeKTpokapauorpados! BosneiicTaue oy < raiaeupers
AIIEKTPUYECTBA HA MBIl TIPUHSUIA 32 BCEMOTYIIEe JIEKapCTBO UYTh JIH

He oT cmeptu! 18 anpenst TpaaunronHo npa3aHyercs Jlenp Oatapeiiku!

I[CMOHCTpaIII/ISI jaeMeHTa BoJuabTa (MO}KHO pa306paTB IMpOHECCChbI, MPOUCXOIANIHEC

cMona

}  YronbHBIA CTEPKEHD

LMHKOBBIF KOPIyC

MOAOTHARBIR MELWo-
YEK CO CMECHIO OKCH-
Aa MapraHua c yrnem

BHYTPH HCTOYHHMKA TOKa TMPH PAa30OMKHYTOM U 3aMKHyTOM Kitoue). B 1795 rony
Aneccannpo Bonbra, uccienys oOHapyxeHHbIM ['anbBaHu 3¢ddekT, mokazan, 4To
AIEKTPUUECKHUI TOK BOZHUKAET MEXIY Mapoi pa3HOPOAHBIX METAJIOB, pa3/IeICHHBIX
CHEIUANIbHOW TMPOBOMASIICH JKHIKOCTHbIO. BereACcTBUE ~ XMMHUYECKHUX — peakIHid,
NPOTEKAIOMINX HA METANIMYECKHUX IUIACTUHAX, B MPOBOIAX BOZHUKIIO AJIEKTPUUECKOE
noJie. ViMeHHO OHO MPUBOAUT B JBH)KEHHE DJIEKTPOHBI, 3aCTaBIIS UX MEpPEMEIaThCs
OT OIHOM TUTACTHHBI K JIpyroil. Ho MOCKONbKY SJIEKTPOHBI HE MOTYT

nepemMemaTeCad B KUCJIOTC, HWM HHUYCTO HC OCTACTCA, KaK JIBHUIATbCA

JUTMHHBIM OKOJIBHBIM IYyTEM: [0 «HAPYKHOW» JIEKTPUUECKOMN LIETH.

Aneccanapo BosbTra - 0JTMH U3 MEPBBIX HCCIIC0BATENICH JIEKTPUUIECTBA, CO3ATENb
BOJIBTOBA CT0JIOA, M300peTaTeNlh KOHICHCATOPA, AICKTPOCKOTA U JPYTrUX IPHOOPOB.

McTOYHMK TOKA — KOHTAKT MCTAJJIOB, TO €CTb MCTAJUIbBI HC IIPOCTO

MIPOBOJIHUKH, & «JIBUTATEIN» JICKTPUUECTBA. 3aMEHUB MEIHBIN JIEKTPOJ YrOJIbHBIM

CTepKHEM, HAOJII0IaeM, YTO B 3TOM CiIydae UCTOYHUK paboTaeT mydlle.

JonosnuTtebHas nuHpopMmanus. MHOTHE AyMalOT, 4TO OaTapeUKH XPaHAT dJIEKTPUUCCKUN 3apsijl.
Tak 1um 3T0? DIEKTPOHBI OTYAJIMBAIOT OT Oarapen, OOErarT JJICKTPUYECCKYIO IICIb,
Y BO3BpAIIAIOTCSA B 0aTapero — ¢ APYroro ee KoHIa. B 3TUX roHkKax y4acTBYIOT (DMKCHPOBAHHOE
KOJIMYECTBO AJIEKTPOHOB. DJICKTPOHBI HE MOKUJIAIOT MPE/IEIOB 1IEMH, HUKYIa HE «PacXOAYIOTCI» —
MIPOCTO HAMaTBIBAIOT KPYr 3a KpyroM. 3ajaya 3akiIodyanach JIMIIb B TOM, YTOOBI TOCTOSHHO
MOAMUTHIBATH CHCTEMY DJHEpPrueil, KoTopas Obl 3aCTaBiisfia DJIEKTPOHBI COBEPIIATH CBOE
MOCTyNaTeNnpbHOe JBUKEHHE. VICTOUHMK MUTaHUs HEMHOTO HAlOMHHAeT JU(T, IOCTAaBIAIOMIUN
JI€Tel OT MOJHOKUS TOPKH, IO KOTOPOW OHM CKAaThIBAIOTCA K €€ Hauajly, Ha caMblii BepX. Jletu
MOTYT KPYIJIOCYTOYHO KaTaThCsl HA TaKOM JH(TEe BBEPX U CIIYCKAThCS IO TOPKE — JO TeX TMOop,
noka JudT Oyaer paboTaTh M CMOMET CIYKUTh HMCTOYHHUKOM JOCTATOYHOW DJHEPTHH, YTOOBI
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Ka)KJIbIM pa3 JOCTABIIATH [1ACCAKUPOB B Ty TOUYKY, C KOTOPOM OHM Ha4aJlu CBOU IIyTh 110 TOPKE.
JlemoHcTpanuss M OOBSICHEHHWE padOThl CyXOTro TajlbBaHUYECKOTO 3JIEMEHTA

Jlexnannie. O603HauY€HNE TaIbBAHUYECKOIO AJIEMEHTA Ha DJIEKTPUUECKOM CXeMe: 4{ —

Barapest anemenToB: 6aTapest U3 TpeX AIEMEHTOB, OaTtapest U3 N — 3JIEMEHTOB!

e e

Jonoanuteibnass uHpopmanusa. B 1859 r. ¢usuk Tlacron Ilmante
n300pen 3apshkaeMyro OaTapero (aKKymyJsTop). 3acTaBlisisi TOK IPOXOIUTH
gyepe3 Hee B «00paTHOM» HalpaBJICHUH, OH CMOT 3apsIUTh CBOIO CBHHIIOBO-
KUCIoTHYIO OaTtapero. B 1880-x rr. ydeHslid n300pen Takke KOMMEPUECKH YCHEIIHYIO TajeTHYIO
Cyxyro OaTapeiliky, B KOTOPOU BMECTO KUKOTO 3JIEKTPOIUTA IPUMEHSIACH [TacTa.

DJIeKTPUYECKHH aKKYMYJSTOP — 00PATUMBbIi MCTOYHUK TOKA JJIA HAKOIUICHUSA

3JIEKTPOIHEPIUHU U JJIA NUTAHUS PA3JUYHBIX YCTPOMCTB.

JleMOHCTpanus TpUHIUIIA ACHCTBUS KHUCJIOTHOTO AKKyMYJSTOpa. YCTPOWCTBO H
IPUHITUTT JEUCTBUS KEJIC30HUKEIEBOTO aKKyMYJIsTOpa (IEMOHCTPAIIHS ).

Bonpoc: TloueMy Hellb3s CTaBUTh KOPOHKU U3 Pa3HBIX METAIOB?

PaGora B rpynmnax. M3rorosienue caMoIebHBIX TabBAHUYECKHUX DIIEMEHTOB.

3aoanue epynne Ne . Or KakoW TrajabBaHUYECKOW Mapbl MOXXHO TMOJYYUTh MaKCHUMAaJbHOE

HarpsKeHue?

Ob6opynoBanue: BoiabT™MeTp 1,5 B, meramnsr: crans (5), uunk (6), mens (11), maryns (12),

amomMuHui (16); mobKka TMMOHA; 1Ba MPOBO/IA; MPUILEIKA.

3aoanue epynne Ne 2. Ot 4ero 3aBUCUT MaKCUMAJIbHBIA TOK JAaHHOW rajlbBAHMYECKOM mapbl?

O6opynoBanue: amrepmerp 50 MA, ITMHKOBas M MeJHAs IUIACTHUHBI, JOJIBKHA JIMIMOHA M JIOJBKH

si0J10Ka, J1Ba TPOBO/IA.

Bonpocwvl epynnaw:

1. Or kakoi mapbl METAJIOB y1aJI0Ch TOJY4YUTh HauOOIbIIIee HapsOKeHNE?

2. OT 4ero 3aBUCUT MaKCUMaJIbHBIN TOK rajbBaHUYECKOTO dJIeMEHTa?

3. Kak «BepHYTb XKHU3HBY» TalbBaHUUYECKOMY 3JIEMEHTY (Ka)KIO0¥ TpyIe BbIAACTCS MOJOBUHKA OT
pacnueHHO# norepek 6arapeiiku)?

IV. Bonpocui:

1. Yto moHUMAIOT MOJI IECKTPUUECKUM TOKOM?

2. KakoBa poyib HCTOYHHKA TOKA?

3. 3a cyer, KaKUX BHUJIOB SHEPTHH MOXKET TMPOUCXOAUTH pPA3CICHHUE 3apsI0B B
HUCTOYHUKE TOKa?

Kakne nCTOUYHMKYN TOKA HAa3bIBAIOT raJIbBAHUYECKUMU ?

Kakue npeBpaiiienust sJHEPTUH NPOUCXOAST B 31eMeHnTe Bonbra?

Yro o0111ero 1 B 4eM pazinure MEXIy TepMonapoil 1 GoToreMeHTOM?

No gk

Yewm oTinuarorcs 6aTapeiiku oT akkyMyssitopoB? [louemy Henmb3st mepe3apsikarh
Oarapeiku?
8. DneKkTpudecKuii TOK - 3TO (U3UIECKOE SIBICHUE WX (PU3NIECKasi BETUIHHA?

BJZML! —omeem. - KaKue mul 3HAeUlb UCMOYHUKU I’)’IOKCZ? — PO3€I’I’ZKH/
V. § 32, 3amauda nns noBropenus Ne 30, 3aganue Ne 9.
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TBopueckue nomalHue 3aJaHus:

1. MBroToBUTH CaMO/IeNIbHBIC TATbBAHMYECKUE FIIEMEHTHI.

2. IlpuBeaure mpUMEpHl CYLIECTBYIOMIMX BOKPYI HAC HMCTOYHUKOB SHEPIHH, KOTOPBIE MOKHO
HCI0JIb30BATh IS MIOJIyYEHUS 3JIEKTPUUECKON IHEPTUH.

3. MosHO J1 "IpOASTUTE KU3HB'" TaIbBAaHMYECKOTO AeMeHTa? OOCyIuTh MPUYUHBI BRIXOJIA €T0 U3
CTpOSi: OKHUCJICHHE IIUHKOBOIO 3JIEKTPOJIa, BBICHIXaHUE 3JIEKTPOJIMTA (LIIPULIOM BBECTU BOJY C
MOCJIEAYIONIEH 3apsAJIKOM), BEIXO U3 CTPOSI IENOIsipu3aropa (3apsiiuTh).

4. Tlotedyer MU MO MEAHOMY IPOBOAY DIEKTPUUYECKHH TOK, €CIM OJHH KOHEI[ €r0 OIyCTHTH B
BOJHBIN PACcTBOP MOBAPEHHOH COJIM, a APYroi - B paCTBOP CEPHON KUCIOTHI?

5. Bo Bpemena M. ®apanes D3J€KTpUYECTBO JAEIWIOCH HAa MSATh «BHUJIOB»: CTaTHYECKOE,
TEPMUYECKOE, XUMHUECKOE, MAarHUTHOE, )KUBOTHOE. YeM OHM OTIIMYAIUCh APYT OT Ipyra M 4To
MeXAy HUMH 00111ero?

6. Ha usroroBnenue Oartapeliku 3aTpaunBaetcs sHepruu B 2000 pa3 Oousbie, yeM 3ta Oarapeiika
crocoOHa OT/AaTh B Mpoliecce cBoei paboTrl. JJokaxuTe 310.

7. "XuBble" HCTOYHUKH TOKA:
® TUTaHTCKUM JIEKTPUUECKUN CKaT co3aaeT HanpsbkeHnue 50-60 B,
® HWIbCKHI 31ekTpuueckuii com - 350 B,
® D3JEKTPUYECKUN Yropb MOXKET I€HepUpOBaTh CHIIBHBIM pa3psn HampsbkeHuem o6oiee 500 B

Y TOKOM OJIMH aMmIiep, T. €. MoIHocTeio 500 Br.
e yrops ekTpodopyc - 500 B.
Kakum o6pazom um 310 ymaercs?

8. IlpeanoxuTe KOHCTPYKIMIO CITACATEIFHOTO MasKa, KOTOpPBI HAYMHAET BHIpAa0aThIBATh TOK,
KOT'/Ia B HETO MOMaJaeT cojieHas BoJa.

Ilopsiook oceobodcoaem mvicib.
C. I1. Koponés

Cnepea co6upamz; @aKWle, U MOJIbKO nOCJE 9Mmo2co CBAA3bl6dNlb UX MblCbIO.

f—i Apucmomenw
Vpox 31/6 IJIEKTPUYECKAS L EITb

IMouemy TpoOJ/LIEHOYC AEPKUTCH KPYKAMI) - IITAHTAMHU 32 IpoBoaa?
L[EJIb YPOKA: JlaTb mnpeacTaBlI€HHWE O MPEUMYIIECTBAX NPU HCHOJb30BaHUU

AIEKTPUUYECKOM HSHEPruu M 00 syekTpudeckoi nenu. [[03HAKOMHUTH YYEHHUKOB C
YCIIOBHBIMU 00O3HAUYECHUSIMU DJIEMEHTOB JJIEKTPUUYECKON IENMU Ha AIEKTPUUYECKUX
CXeMaxX W HAy4YUThb COOMPATH MPOCTEHUIIINE U3 HUX.

TUII YPOKA: xoMOMHUPOBAaHHBIH.

OFOPY]/IOBAHHUE: OJOK TIMTaHMs, JIaMIOYKa Ha  TIOJCTaBKE,  KIJIIOY,
COEIMHUTENbHBIE TPOBO/IA, FTEKTPUUECKUI 3BOHOK, 3JIEKTPOBUTATENb.

1IJIAH YPOKA:
BerynurenbHas 4acth \//

Ornpoc
OObscHeHUE
3aKpericHue

. 3amaHue Ha JOM

Il. Onpoc ¢ynoamenmanvnowi: 1. Dnextpudyeckuid TOK. 2. VcToyHMKH

aogrwnPE

AIEKTPUUYECKOTO TOKa. 3. ['albBAHUYECKHE DIIEMCHTHI.
Bonpocwi:
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1. B 4em coCcTOUT OTIAMYKE MPOBOJIHUKOB OT U30JSTOPOB?
2. Yto sABIAETCA NPUYMHOM, BBI3BIBAIOIIEH YHOPSIOYEHHOE JIBUKEHHUE CBOOOIHBIX
3apsKEHHBIX YacTull B cpene? Kakyro poiab UrpaeT MCTOYHUK TOKA?

w

Kakune BbI 3HaeTE HCTOYHUKH TOKA?

OObsicHuTe  BbIpaKeHHE:  "OJNEKTpUYECKUH  TOK  BbIpaOaThIBAIOT  Ha
ANEKTPUUYECKUX CTAHIUAX".

KakuMm 00pazoM akKyMyJsiTOp 3amacaeT 3JEKTPUUYECKYIO SHEPT U0 ?

B 4eM cocTOUT IIIaBHOE OTINYME aKKYMYJISATOPa OT raJbBaHUYECKOTO JeMeHTa?
OnummuTe npeBpalieHusl YHEPTUU B LENU OaTapeku KapMaHHOTo (poHaps?
Kakyro ponb MOKET UTpaTh JIATYIIEYbsS JIANKA B JJIEKTPUUECKON LIeTTH ?

© o ~NOo O

CyllecTBYIOT aKKyMYJSITOPbl HHEPIIMOHHBIC, THUIPABINYECKHUE, TEIJIOBBIE U
anekTpuyeckue. YTo Mexy HUMU 0OIero U B 4YeM pazinuue?

10. Boga — I'DC, ypan unu 1urytoHuii -? BeiOGepure HemocTaroiiee CIOBO U3 MSATH
npeanoxeHHbix cioB: ['POC, ADC, TOC, TIL, I'eoDC.

11. Yto oOmero B ycTpoiicTBe 3neMeHTa BosbTa U cyxoro rajibBaHU4YecKoro sjiemeHta? B uem
COCTOUT UX paznuyue?
12. Yem oTIHMYAIOTCS KUCIOTHBIE AKKYMYJISITOPHI OT IIEIOYHBIX aKKYMYJISTOPOB?

III. Yro MBI y:Ke 3HaeM 00 IJIEKTPHMUYECKOM TOKe? B HCTOYHHMKE TOKa 3a CUeT

DHEPTrUU HEANEKTPUUECKOrO MPOUCXOXKICHHS COBEpIIAeTCsl padoTa Mo pa3ieieHUIo

ANEKTPUUYECKUX 3apANIOB, YTO MPUBOAUT K BO3HUKHOBEHHIO 3JEKTPUYECKOTO IMOJS,

KOTOpO€ 00J1a/1aeT dHeprueil. ITo moje nepeaaeT IHEPrut0 CBOOOIHBIM 3aps>KEHHBIM

yacTHIlaM B Cpelle. OHeprus, NpUOOpeTeHHas 4YacTUI[AaMHU, MOXKET OBbITh

UCITOJIb30BaHA JJISI BPAllEHUs POTOpPA SJIEKTPOJBUTATENS WM CBEUCHHUS JIAMIIOYKHU

HaKaJIMBaHUA.

IIpeumymiecTBa 3JIeKTPUIECKON IHEPIUM:

e MoxHO mnepeaaBaThb IO NPOBOAAM Ha O0OJbIIME PACCTOSHHUA € MAaJbIMHU
NOTEePSIMH.

e DJIEKTPHYECKASl IHEPTUA YI00HO pacnpeaesieTcs MexKIy NoTpeOuTe IsIMH.

e C nmoMombK0 MNPOCTHIX YCTPOHCTB JIerKO mpeodpa3dyercsi B JApPyrue BH/bI
JHEepPIuM.

e DJIEKTPUYECKOI IHePruei JIerko MOKHO yIpPaBJIfATh.

HenocraTok y 3j1eKTpHUYeCKO SJHEPTUHU TOJIBKO JABa:

e 3a Hee HY)XKHO MHOTO TIJIATUTh!

e Henb3st 101ro HaKamIMBaTh U XpaHUTh HA YEPHBII 1€HB!

DJIEKTPUYECTBO - caMasi YHHBePCAJIbHAS JHEPrus Ha 3emJie!

IHoTpeduTenu 3/IeKTPUYECKOW IHEPTrHM — YCTPOIiCTBa, Mpeodpasymoumue JJeK-

TPUYECKYI0 JHEPTUIO B pyrue BUAbl JHeprun. YToObl BKIIIOYATHh U BHIKIIOYATH B

HY)KHO€ BpEeMS NPUEMHUKHU DJIIEKTPUYECKOW DHEPruH, IPUMEHSIOT KJIOYH,
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pyﬁI/lJII)HI/IKI/I, KHOIIKH, BbIKJIIKOYaTC/JIN. BHCKTqueCKaﬂ menb — HCTOYHHUKH

TOKA, NPHEMHHMKH, 3aMbIKAIOUIME YCTPOHCTBA, COCAUHEHHbIC MEXKIAY CO00H

NPOBOAAMHU.
JUist Toro 4toOBl B 3JEKTPUYECKOM LENU TOK MOT
CyILIECTBOBATh JUIMTENBHOE BpEMS, OHa JOJDKHA
ObITh 3aMKHYTOW, T.€. COCTOSITh U3 MPOBOMASIIUX
AJIEMEHTOB  (IIEMOHCTpaIus).  JJieKTpuuYecKas
cxeMa — ""cHUMOK'" 3jekTpuuyeckoii menu. Cxema
IIPOCTEUILIEN IIEKTPUUECKON LIENIU HA TOCKE.

McTouHuK Toka

MpuemHuk =
ANEKTPUYECKOn
aHeprum

— 3ambikaiowee
YCTPOWCTBO

MNposopa Z— B—

YciaoBHble  0003HAYEeHHs, [PUMEHSEMbIE B

TEXHUKE, 3apUCOBATh B T€Tpaidb, CT. 71:

[TpoBon

CoenuHeHue U epeceveHre MpoBOJIOB
I'anpBaHMYECKHIT DJIEMEHT

KnemMB1 ncTOUHMKA TOKA

Kirou o1HOOIIOCHEIHM

KHormka 3B0OHKOBasi HOpMaJIbHO Pa30MKHYTAast
KHornka 3B0OHKOBasi HOpMaJIbHO 3aMKHYTast
[TepexntouaTenb OTHOMOIIOCHBIM HA 1B MOJOKEHUS
[TepexntouaTenb OJTHOMOIIOCHBIN HA TPU MOJIOKECHUS
Brikirouaresnb 1BYXITOIHOCHBII

. DJEeKTpUYECKU 3BOHOK

. Jlammouka HakamMBaHUs (OCBETUTEIIbHASI, CHTHAJIbHAS).
. OnHomourocHas BHJIKA B THE3JIO.

14. JIByXmoirocHas BUJIKA M PO3ETKa.

BOoo~NoG~WNE

e
WN PO

10.

11.

12.

13.

14.

I[IpakTnyeckue ykaszaHusi M0 CcOOpPKe JJIEKTPUYECKON MeNu: COCIUHCHHE

Ha4YUHAIOT C IIOJIOKUTCIIBHOI'O IMOJI0CAa HCTOYHHKA TOKA, 3aTCM IIPUCOCINHAIOT KIII04,

KOTOPBIN JTOJDKEH OBITh PA30OMKHYTBHIM, U TOJBKO MOTOM MOTPEOUTEINb, 3aKAaHIUBAIOT

COCANHCHUC OTPHULATCIbHBIM IIOJIFOCOM HMCTOYHHKA TOKA. Bce COCIUHCHUA JOJIDKHBI

ObITh HaneKHbIMH. COOpaHHYIO DJIEKTPUUYECKYIO IIEIb

nepea BKIIOYCHHCM

HEOOXOIMMO TMPOBEPUTH, [JII YEero HEoOXOAMMO H300pa3uTh Ha Oymare cxemy

coOpaHHOM SJEKTPUIECKON IETIH ¥ CPABHHUTH €€ C TOW, MO KOTOPOU MPOU3BOAMIACH

coopka. J[is depyeHus cXeM M TOSICHEHHSI WX Pa0OTHI MOIB3YIOTCS KOMITBIOTEPOM,

TOUYHEee mporpamMmoil Qucs U JIeMOHCTpallMOHHOW Bepcuedr mporpammbl PSIM,

KOTOPYIO MOZKHO CKa4daThb C caiita IMPOU3BOAUTCIIA.
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Bonpoc. B uem pazHuna Mexay NOHATHUSIMHU «LEIb» U «CXeMa»?
JlonosinuTeIbHbIN  MaTepuan: Jloas pasHBIX HCTOYHHKOB JHEPIMM B OOIIEMHUPOBOM
IPOU3BOJICTBE IEKTPHUYECKON SHEPTUHL.
e lckonaemoe Torumso — 80%
Cxwuranmue orxo10B 1 6buomaccel — 10%
ATOMHBIE A5IeKTpOoCTaHIuH — 5%
I'uaposnexTpocraniwn — 5%
Bo3zobOHoBsieMmbie ucTouHuKHN 3HEprun — menee 0,5%
IV. CamocrostenbHass pabora 1o cOopke »siekTpuueckoi 1enu. B kadectBe

MOTPEOUTENST DIICKTPUUECKOW DHEPTHU HCIIOJIh30BaTh JIAMIIOYKY HaKaJMBaHWS,
AIIEKTPUIECKHUI 3BOHOK, DJIEKTPOJIBUTATENb.
V. § 33. Yop. 15, NeNe 1-5. 3amaun g5 moBTopenust NeNe 31-33.

1. IlpunymaiiTe cxeMy BKJIIOUEHUSI CUTHAJIbHOW JIAMIIOYKH, KOTOpasi 10JKHA TOPETh MPH MPOX0JIe
TpamBasi 4epe3 OMACHBIN JUIsl MelIeX0J0B yYacTOK MyTH, a 3aTEM raCHYTb.

[IpennoxxuTe NpoeKThl HAHOTEHEPATOPOB (TEPMOTIAPbI, MHIYKIMOHHbBIE T€HEPATOPHI).
BO3HUKHET 111 37IEKTpUUYECKU TOK, €CITU OJMH KOHEIl METAITTINYECKOI0 CTEPXKHS HarpeTh?
BoO3HUKHET 111 37IeKTpUYECKUI TOK, €CIIM COETUHEHNE Pa3HOPOIHBIX METAJIJIOB HArPETh?

Kak 13 0ObIKHOBEHHON KOHTOPCKOM CKPETIKH CJeNIaTh BBIKIIOYATENb?

Bce dlleKkmpudecKkoe — maduHCmeeHHOo, noaniomy

abrown

6CE€ MAUHCMBEHHOE — JJIEKNMPUUeCKoe.

— — Tomac Ilepu
—( SJJEKTPUUYECKHNH TOK B MTPOBOJTHUKAX

IHouemy 3jieKTPpUUYECKHIA TOK B IPOBO/e OOTOHSIET 3JIEKTPOHbI?
L[EJIb YVPOKA: [lathb mpeicTtaBiieHHEe OO0 JJIEKTPUYECKOM TOKE B ITPOBOJHHUKAX

(MeTautax ©  2JekTponuTax). [lo3HAKOMUTh  YYEHHMKOB C  TEXHUYECCKUMH
MPUMEHCHUSIMU SIBJICHHS TIPOTEKAaHMsI TOKa 4Yepe3 METALIMYECKUHA TMPOBOAHUK H
gepe3 JIEKTPOJIHT.

TUII YPOKA: xoMOMHUPOBAHHBIH.

OFOPY]IOBAHHUE: BJICKTPOJIMTHUYECKAsT BaHHA, CTAaKaH C BOJIOW, CTakaH C

PacTBOPOM MEIHOTO Kyropoca, cyxasi TOBapeHHasl COJIb, caxap.
1IJIAH YPOKA: [T s o

BerynurenpHas yactb

Omnpoc dhyHIamMeHTanbHbII /
OObscHeHue O ¢
3aKperuieHue ‘-~m o
3agaHue Ha JOM

Il.  Onpoc @ynoamenmanvuoui: 1. TlpeumyiecTBa >IEKTPUIECKON SHEPTUU. 2.

agrwnE

DJeKTpruyecKas 1erb.
Bonpocur:

1. B sape aroma HaTpus conepkurcs 12 HelHTpoHOB. CKOJIBKO MPOTOHOB B siipe aTomMa HaTpus?
CKoJbKO 3JIeKTpOHOB B aToMe HaTpus? Kak oHuU pacnipenieneHsl mo 060104ykam?

2. KakoBo ctpoenne metamia? KakoB xapakTep IBMKEHHS 3JIEKTPOHOB B METAIIaX ?
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3. Kak mpu mnomomu OTpUIATENbHO 3apsLKEHHOW MallOYKU ONPENeIUTh, KaKUM
3apsIOM 3apsIKEH IIIEKTPOMETP?

4. Tlpu OTKpBITON ABEpIE XOJOAWIbHHKA BHYTPU XOJIOJWJIbHUKA TOPHUT JAMIIOYKA.
CrouT 3aKkpbITh JBepLy, M JaMmiouka TyxHeT. llpemioxure cxemy 3Toi
BJIEKTPUYECKOMN LIETIN.

5. Ilo xakoif mpuYMHE MOKET HE TOPETH JIAMIIOYKA B AJEKTPUUECKON Lienn?

6. Kakoii mepekiroyaTenb HaJAO UCIOJb30BaTh, YTOOBI cOOpaTh  TaKylo
AIEKTPUUECKYIO LIENb C JBYMs JIAMIIOYKaMH, B KOTOPOH MpPU BKIIOYEHUH OJHOMN
JAMIIOYKH 00s13aTeIbHO OBl BBIKJIIOYANACh BTOpas, W HaoOopoT? Hapucosarb
CXeMy LEIMu.

/. B aBTOMOOMJISIX YCTaHABIMBAETCS CUTHAJIM3ALUS TTOBOPOTOB C MCIOJIb30BAaHUEM
OJIHOTIOJIFOCHOTO TEepeKIIIoYaTess Ha TpU nosoxeHus. Hauepture cxemy nemnu.

8. IlpuaymaiiTe cxemy COEIMHEHHUs TajdbBaHUYECKOrO 3JIEMEHTAa, 3BOHKAa MU JIBYX
KHOIIOK, PacIoJIOKEHHBIX TaK, YTOObI MOKHO OBLIO MO3BOHUTH M3 JIBYX Pa3HbIX
MECT.

9. [lpeanoxute CUCTEMY CHUTHAIM3AIMU MEXIY JIBYMs IOMEUICHUSMU, HCIIONb3Ys
7B DJIEKTPUYECKUX 3BOHKA U JIBE 3BOHKOBBIE KHOIIKH.

10.IIpennoxxkure cxemy 3JIEKTPUUECKOM IEMU C HMCIOIb30BAHUEM JBYXIOJIIOCHOTO

IMCPCKII0YaTCIIA.

11. Vicnonp3yst Ba OJHOTIONIOCHBIX TEPEKIIOYaTeNIsi Ha JBa IOJOXKEHHsI, TPHAyMalTe CXeMy
MIPOBOJIKH, KOTOpast ObI JaBajia BO3MOXKHOCTH JTF00OMY M3 JBYX MACCaXUPOB KyTIe, JISKAITUX Ha
MIPOTUBOTIOJIOKHBIX TIOJIKAX, BKIIFOYATh WM BHIKIIOYATh OJIHY OOIIYIO JIAMITOUKY.

I1l. DOnexrtpuueckass NOPOBOAUMOCTH  PA3JIUUYHBIX  BelIeCTB. JleMOHCTpamus
ANEKTPONPOBOJHOCTA MeTaiuia U u3oistopa. [IpoBOAHMKHN — BellecTBa, XOPOUIO
NPoOBOAsIIIHE IIEKTPUYECKHI TOK. KaXbIil 2IeKTpUK XOTS OBl pa3 B KU3HU ObLI
npoBoHUKOM! Camblie pacpOoCTpaHEHHbIE B TEXHUKE MPOBOJHUKH — 3TO METaJUIbL.

OdeHb XOpoII0, HAPUMED, TPOBOJAT TOK MEb, CEPeOPO, 30J10TO. XyKE AIIFOMUHUM.

EHIG XYIKC CILIaBbl MCTAJJIOB, KaAK HUXPOM, MaHI'aHWUH, KOHCTAHTAH.

[Ipumenenue METaJTUYECKIX MIPOBOTHUKOB: JUHUU aNeKTpornepeaay, 0OMOTKH
ANIEKTPOJIBUTaTeNe, TpaHCcHOpPMATOPOB, DIEKTPOHArpeBaTeId. OJEKTPOHBI TEPETEeKalT U3
OTpUIIATENILHOTO TOJIFoca OaTaped B TMOJOXKUTEIBbHBIA 1O TPOBOJHUKY, COXpaHAS €ro
HEHUTPaTbHOCTD, HE MO3BOJISIS MY TPUOOPETATh AEKTPUUECKUN 3apsil.

JIBH:KeHHe CBOOOAHBIX JJIEKTPOHOB B MeTaJuie (poil TaHIYIONIUX KOMAapoB).
JIBM:KeHHe 3J1eKTPOHOB B MeTaj/ule MOJA JAeHMCTBHEM JJIEKTPUYECKOr0 IOJIsl

(mepemereHre posi KOMapoB IO ACHCTBHEM C1a0d0ro BeTpa).

IlOl'lO.TIHI/ITe.TIBHaﬂ I/IH(l)OpMaI[I/Iﬂ. Yy MCTAJJIOB, YK TaK OHH YCTPOCHBI, BAJICHTHBLIC JJICKTPOHBI,
AAJICKO PACIIOJIOKCHHBIC OT Apa, c1a00 CBSI3aHBI C HUM M MOT'YyT ((6p0I[I/ITB)) o METaJllIy OT aToOMa
K aToMy (HO HEC MOTr'yT CaMOIIpOU3BOJIBHO ITOKHHYTbH MeTaJ'IJ'I). HpeI[CTaBI/IM cebe HEeCKOJIBKO
JACCATKOB Ky6I/IKOB WM TIAapUuKOB, IIJIOTHO CJIOKCHHBIX 110 HpHMOﬁ JIUHUHA Ha TJIaaKkoi
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MOBEPXHOCTU. ECIU TOJNKHYTH MEPBBIH KYOHWK, TO TOJYOK JOUAET A0 TMOCIEIHEro KyOMKa MOoYTH
MOMEHTAJIBHO, OJIHAKO CKOPOCTh KaXJOro KyOMKa B OTIEIBHOCTH HEe OyJIeT O4eHb OOJBILIOW.
Taxum >xe 00pa3oM MpH 3aMBIKAHUH AIIEKTPUYECKON LEMH HIEKTPUUYECKOE IM0JIE PACIIPOCTpaHIeTCs
0 TPOBOJHUKY €O cKopocThio 300000 KM/c ¥ MOYTH OJHOBPEMEHHO MPUBOAWT B JABIKEHUE KaK
ONM3KKe, TaK U JATbHUAE SJICKTPOHBI.

B 1746 rony Xaun-Antyan Hosute, xenast ”3MEpUTh CKOPOCTh TOKa, ocTaBui 200 MOHaXOB B OJTHY
LIEPEHTy, COEAMHMJI HMX IPOBOJAMH M Jall pa3psl. YBHUJAEB, YTO MOHAXH JEPHYJIUCH IIOYTH
oJIHOBpeMeHHO, Houte pemi, 4To CKOpOCTh TOKa OYEHb BBICOKA.

TennoBoe fgelicTBHEe 3JIEKTPHYECKOr0 TOKA B  MeTaule  OOBsCHsAETCA
B3aMMOJICMCTBUEM DJIEKTPOHOB C HOHAaMH pelleTKd. JKuaKue NPOBOAHUKH —
paciiiaBbl METALJIOB U 3JIEKTPOJIUTHI. JleMoHcTpanys IJIOXOH
JJIEKTPOIIPOBOAHOCTH JUCTUJUIMPOBAHHOM BOABI U CyXOW coiu. JlemoHcTpanus
AJIEKTPOIIPOBOAHOCTH pacTBOpa COJM B Boje. BemecTtBo, B KOTOPOM pacTBOPSETCS
Jpyroe BEIEeCTBO MM HECKOJIbKO BEIIECTB Ha3biBaeTcs pacTtBoputesem! [Touemy
cyxas COJb HE NPOBOAUT JIIEKTPUYECKUN TOK, @ €€ BOJHBIA PacTBOP MNPOBOAUT?
IloBapeHHass COJAb - HWOHHBIM KPUCTALI. JJIEKTPOJIMTHYECKAs JMCCOMALUS -
pacnax MoJIeKyJI JIeKTPOJIUTA HA HOHBI MO/ JAefiCTBHEM MOJIEKYJ PacTBOPHUTEIsA
(oOpaTHBIil eMy — peKOMOUHALINS).

Hocurtean cB0OOOHOrO 3apsiza B JJIEKTPOJMTAX —
MOJIOKUTEIBbHO U OTPUIATEIbHO 3apsisKeHHbIE HOHBI.
XuMH4YecKoe  JeCTBHE  JIEKTPHUYECKOI0  TOKA.
JIBM>KEHHE MOHOB B 3JIEKTPUYECKOM TOJIE. DJIEKTPOJIU3 —
npouecc BbIIEJCHUSI HA 3JIEKTPOAAaX B CBOOOIHOM
BH/Ie BEIECTB, BXOAAIIMX B COCTAB 3JIEKTPOJIHUTA.

B 00bIuHON BOJOMPOBOIHON BOJIE PACTBOPEHO CTOJIBKO BCEBO3MOXHBIX COJIEH, UYTO

BOJIa (J1a)Ke MpecHas ) sIBISETCS BECbMa XOPOIIUM MPOBOJIHUKOM.

Texuuueckoe NpUMeHeHHn e JJIEKTPOJIM3a. | Bl
paduHUpOBaHUE, TATHLBAHOIIIIACTHKA, TAJIbBAHOCTETUSI.

Bonpocwi: Tlouemy BomHbI pacTBOp caxapa HE MPOBOJIHUT * —
anexkTpuueckuid  Tok? Ilouemy 3uUMOM 3JeKTpu3alus Tell - -~ -0
3HaYUTENIbHEE, YeM JIeTOM? S
3adaua: Mopckas Boma comepxur 5% comu. CKOJBKO -8 -8
KUJIOTPAMMOB ~ TIPeCHOM  BOAbl Hajo Job6aButh Kk 40
KUJIOTpaMMaM MOPCKOM BOJbI, UTOOBI coAepKaHUe COJIU cOCTaBUIO 2%?

Bonpocwi:

Kak 00BbsACHUTD, 9YTO B OOBIYHBIX YCIOBUAX METAJI AJICKTPUIECCKU HEUTpaIeH?
UTto npeacraBiseT coOO0M ANEKTPUUYECKHI TOK B MEeTaJIax ?

UTto npeacraBiseT coOO0M ANEKTPUUYECKHI TOK B AJIEKTPOIUTAX?

Kak BO3HUKAIOT HOHBI B PaCTBOPE MEIHOTO Kyropoca?

O wnNE

Hoquy CBCTWJIIBHUKH YIIMYHOI'O OCBCIOCHHUA B TIOpPOAC 3aroparoTrcCia II0OYTH

27



OJTHOBPEMEHHO?

6. Ilouemy Hemp3ss KymaTbCsi B TpPO3y HM MOKPHIMH pyKamu paboTaTh C
aieKTponpudopamu?

7. Tlouemy mpoBoAa 3JEKTPUUYCCKON CETH MPUKPEIUISIOT K CTOI0aM MPU TOMOITH
dapdopoBsIX AepxkaTenei, a He TPSAMO K METAINTUYECKUM KPIOKam?

8. ITlouemy mo’kap, BbI3BAaHHBIH 3aMBIKAHHUEM OJJICKTPOIPOBOJKH, HEIb3sl TaCHUTh
BOJIOM, @ TOJIBKO CYXHM IMECKOM?

V. §§ 34-36.

1. bymara npoTaruBaeTcsi MeXay JBYMS METaNIMYECKUMHU BaJIMKaMH{, BKJIIOUEHHBIMU B ILEIlb,
KOTOpasi MUTAETCsl OT UCTOYHMKA TOKA M COAEPXKUT raibBaHomerp. Hapucyiite cxemy nenu u
00BSACHUTE, Ha KAKUX 3aKOHAaX OCHOBAHO JECWCTBUE BIaromepa.

. Bo3MoxHO 111 TipsiMoe TTpeoOpa3oBaHne XUMHUYECKOW YIHEPTUN B MEXaHUIECKYIO SHEPTHIO?

3. Tloyemy He ynmacTcsi CIHIIKOM JIONTO COXPAHSATH AUCTHILITMPOBAHHYIO BOJY HACTOJIBKO YHCTOH,

YTOOBI OHA HE MPOBO/INJIA TOK.
4. Tlouemy He yaaeTcs HaJIEKTPU30BaTh METAJUIMYECKUI CTEpKEHb, JAepka ero B pykax? Kak Hano
MOCTYIUTh?

5. K anexrtponam, morpyxeHHbIM B ciaOblii pacTBOp MOBape€HHOM COJIM, MOJBEIHU MOCTOSHHOE

HanpspkeHne. Kak Oyner MeHSThCS Cuila TOKa, MPOXOJSIIEro uYepe3 pacTBOp, €CiIM B HEro

ITOCTENEHHO MOJIChINAaTh COJIb?

Bb1 3Ha11, yTO TpUdeEns 00BIYHOTO KapaHAallla IPOBOAUT deKTpruueckuil Tok? [louemy?

Kax n3menutcs remneparypa BObl, ECIIM B HEM pacCTBOPUTH COJIb?

Kaxkue mporieccsl MpOUCXOAT NpU pa3psKe U 3apsaKe akKymysaTopa?

[Tonoxute MOHETY Ha YUCTOE CTEKJIO U 3aJIEUTE BOCKOM, IIPEABAPUTENBHO MOJIOKUB Ha HEE 10

OKPY’KHOCTH BUTOK MEIHOU IIPOBOJIOKH € OTXOAAIUM KOHIIOM. Korzia BOCK 3aCTBIHET, OTIENINTE

€ro OT MOHETBI M «3aKpachTe» CIENOK MOHETHI rpadguroM. Bel momaydnte MaTpuily, KOTOpyro

MO>KHO ITOMECTHUTh B raJIbBAHUYECKYIO BAaHHY U HApACTUTH cJiol Meau. CaenanTe 3To.

Ilpu e6ceobwem pacnpocmpanenuu 31eKmpuiecmea OONYCMUMO OCHPUHAMD,

N

© o~

YUMo ¢ KAAHCObIM AMOMOM 8eUeCMBA C8A3AH INEKMPUYECKULL AMOM.
X. Jlopeny

Kmo xouem pa6omamb — uwem cpedcmea, Kmo He xouyem — Nnpudumrbsl.

Ypoxk 33/8 C. II. Kopoaés

CWIA SJIEKTPUYECKOI'O TOKA

DJIeKTPUYECKUI TOK —3TO0 Pu3nueckoe siBjleHUue Win puznyeckasi BeJJu4YnHa?
L[EJIb YVPOKA: Pa3BuTh NpEACTaBICHUS ydalIuxcs 00 JJIEKTPUYECKOM TOKE, €ro

CBOWCTBE NEPEHOCHUTH JJICKTPUUYECKUN 3apsifl, €r0 HAIPaBICHUU U €ro JIECUCTBHSIX.
BBecTr OCHOBHYIO XapaKTEPUCTUKY IMOCTOSHHOTO 3JIEKTPUUYECKOr0 TOKA - CHIIY TOKa
U 1ath ee onpeneneHue. Paboras B rpynmnax, HaOM0OAaTh JEUCTBUS IIIEKTPUUECKOTO
TOKa U KAYECTBEHHO YCTAaHOBUTH UX CBSI3b C CUJION TOKA.

TUII YPOKA: xoMOMHUPOBAHHBIH.

OBOPY/[OBAHUE: MarHuTHas  CTpeJika Ha TMOJCTaBKe, Mnpubop  Ad
JEMOHCTpPAllMA B3aUMOJICHCTBUSl TApAJICIBHBIX TOKOB, OJIOK TIMTaHUS, BaHHA
ANEKTPOJIUTHYECKAS C PACTBOPOM MEIHOT'O KyHopoca, 1B YrOJIbHBIX 3IEKTPOA.
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LIJIAH YPOKA:

BerynurensHas yacTh
Ormpoc

OOmbsicHeHne
3aKperieHue

. 3agaHue Ha AO0M

Il. Onpoc ¢ynoamenmanvuwizi; 1. DneKTpUYECKUil TOK B

koo

MeTaiax. 2. DIeKTPUIECKUNA TOK B DJICKTPOJIUTAX.

Bonpocwi:

1. Yto Takoe 2MEeKTPUUECKU TOK?

2. [ToueMy paszpsirkaeTcst JIEKTPOCKOT, €CJIM KOCHYThCS €T0 IIapuKa Majbliem?

3. lns ocBemienus dapbl OT reHeparopa TOKa, YCTAHOBJICHHOTO Ha BeJOCHUINENE, K
ANIEKTPUUYECKON JIAMIIOUKE TMOJBE/ICH TOJbKO OJUH MpoBoj. [louemy HET BTOpOro
nposoja?

4. Tlouemy Kamiyd JOXAS WM TyMaHa oOpa3yroTCsi Ha HMOHAX WM DJEKTPOHAX B
BO3yX€?

5. B yeM ¢X0ACTBO M B 4eM pasinyue MEXIY JJICKTPUYSCKUM TOKOM B MeTaiax H
AIEKTPUUYECKUM TOKOM B JICKTPOIUTAX ?

6. Kakue neicTBHS 3JEKTPUUECKOTO TOKAa HAOJIOIAIOTCS MPU €r0 MPOXOXKICHUH 10
METaJUTMYECKOMY ITPOBOIHUKY; 110 IEKTPOITUTY?

7. [louemy ¢apdopoBbie H30IATOPHI NI HAPY>KHOU AJIEKTPOIPOBOJKH JIENAIOT B
(bopme KOJIOKOIHYUKOB?

8. [Touemy npuOOPHI B OMBITaX MO JIEKTPOCTATUKE HE UMEIOT 3a0CTPEHHBIX KOHIIOB?

9. [louemy kopmyc camoiieTa BO BpeMmsi moseta siekrpusyercsi? Kakum o6pazom
"CHUMAaIOT" 3apsiAbl C KOpITyca camoJieTa BO Bpems moJjieta’?

I11. TIpocreitmas snexkTpruueckas 1enb (PUCYHOK Ha JIOCKE).

HanpaBneHnue »ieKTpUYECKOro TOokKa B IHenu (mpumep ¢ +e<‘ - /2;

ANEKTPOMETpPaMH). 3a HANpPABJICHUE BJIEKTPUUYECKOIO TOKA
MPUHATO  HAINpaBICHHE  JBUXKEHUA  MOJOXKHUTEIbHO
3apsiKEHHBIX YacTUIl (HampaBieHuHe nepeHoca
MOJIOKUTEIIBHOTO 3apsijia), WM HampaBleHHe, oOpaTHOE

ABHIJKCHHUIO OTPHHATCIBbHO 3apAXKCHHBIX YaCTHII. Hepexon

ANEKTpOHa ¢ KiIeMMbl "-" Ha kiIeMMmy '+" MCTOYHMKA TOKa e
SKBHBAJIGHTEH IIEPEHOCY »SJIEMEHTApHOrO 3apsmza +e ¢ -7 N
/ \
kieMmmbl "+" Ha knemmy "-". Ecniu 3a Bpems t uepes ciupalib ! j
-C
q Ne )
JaMIoyky nponuio N 3JeKTpoHOB, TO  =Neun I=—=—. —— -
ot ~ 99¢ | -99¢

Eanmanna cuabl Toka B Cu: 1 A = 1 Ki/l c¢. UroOsl
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U3MepUTh cuity Toka I, HeoOxoaumo uzmeputs N u t. MoxHo nu 310 cnenats? Her!
JleMOoHCTpaUs TEIVIOBOIO ACHCTBHS DJIEKTPUYECKOTO TOKA. 3aBUCHUT JIA TEIJIOBOE
JNEUCTBUE OT HANPABJICHUS TOKA B MPOBOJHUKE? OT cuiibl TOKa? MOXKHO JI1 U3MEPUTH
CWJIy TOKa IO ero termnoBoMy aercteuio? Het! [Touemy? Meroa HeonepaTUBHBIN U
HETOYHBbIN. [ 1e B TEXHUKE U OBITY IPUMEHSIOT TEIIOBOE AEHCTBUE IJIEKTPUUECKOTO
TOKa?

JleMoHCTpAUsT XMMHYECKOIr0 JEMCTBUS DJJIEKTPUYECKOTO TOKA. 3aBUCUT JIU
XUMHUYECKOE JEHUCTBUE DIJIEKTPUUECKOrO0 TOKAa OT ero HampasieHusa? [la! Karox wu
anon. I'peueckoe  «xatomoc»  (kathodos) o3HawaeTr  cXoOXIeHHE,  CITYCK.

CooTBeTCTBEHHO «aHO10C» (anodos) — MmyTh BBEPX. +2e

MeTaJ Bceraa BbigeasieTcss Ha kaTogae! MoxxHO JH ?FH/\K fj':fT

YCTaHOBI/ITB HaHpaBJ’IeHI/IC TOKa I10 €10 XI/IMI/I‘IGCKOMY
o o Cu™
IIeI/ICTBI/IIO? 33.BI/ICI/IT JIM XUMHUYCCKOC ACHUCTBHUEC TOKa ® SO o—>
@]
oT cuJibl Toka? /la! Macca BeIAEIMBIICIOCS Ha KaToIe ‘o

MmeTaia 3a Bpems t: m = Nmy, nepeHeceHHbI# 3apsn:

m
q = N-qo. O6beaunss, nomydumM: m=—-q=k-q.
u

I/IsMepsm MacCy MeETa/lia, BbBIACJIMBIIECIoCd Ha KarTroae, MOYKHO

U3MEPUTH NepeHeCeHHbIN 3apsil U CHJIY TOKA.

JIBuKkeHMe 3apsiKEeHHBIX YaCTHIl B pACTBOPE HOCUT Ha3BaHUE 3JIEKTpodopesa.
Cuia siekrpuyeckoro Toka (I) — cBoiicTBO TOKa MEPEHOCUTDH AIIEKTPUUECKUN 3apsi,

N3MCPACMOC OTHOICHUEM IICPCHCCCHHOI'O 3d ,HaHHBIﬁ IMPOMCIKYTOK BPpECMCHH 3apsAaad, K

ATOMY MIPOMEXKYTKY BpEMEHHU: | = % .

MO>KHO JIM YCTaHOBUTH €IUHUILY CHJIBI TOKA MO €ro XUMudyeckomy neiicteuto? Jla!
[Toyemy 3TOT MeTO/ HE TOYCH U HEOTICPATUBHBIN ?

JleMOHCTpPalUsT MATHUTHOTO JEMCTBUSA DJIEKTPUYECKOTO TOKA. 3aBUCUT JIU
MarHuTHOE JICMCTBHE OT HAIpaBJICHUS Toka B mpoBoaHuke? Jla! A ot cuibl Toka? Jla!
Enununa cwibl TOka, yCTaHaBiIMBaeMasi MO €ro MarHUTHOMY JeicTBUIO. ExumHuma
CHJIBI TOKa (aMIep) paBHA CWIe He HM3MEHSIIIEerocss TOKa, KOTOPbIM Npu
NMPOXOXKAEHUM MO JABYM MNapajjieibHbIM, JUVIMHHBIM H TOHKHM HpPOBOAAM,
PacCIoJI0KeHHBIM B BAKYyMe HA paccTOAHMM 1 M APYr OT ApPyra, BbI3bIBaJI Obl HA
ydacTKe MpoBOAHMKA JiiuHoi 1 M cuay 2107 H.

N3mepsaTh cuiny B3aMMOJEHUCTBUSL ABYX JUIMHHBIX IPOBOJOB HEYAOOHO, MO3TOMY
OJMH MPOBOJ 3aMEHSIOT MArHUTOM, a Jpyrou karymkoh. Ha B3anmmoneinctun
KAaTyIIKd C TOKOM W MarHWUTa TOCTPOCHBI MPUOOPHI, M3MEPSIONINE CHIIy TOKa —
aMInepMeTpsbl (IEMOHCTPALIHS).
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Cuna siekrpuyeckoro Toka (I) — cBOMCTBO TOKA NMEPEHOCHUTH YIEKTPHUYECKHH
3apsiji, u3MepsieMoe 10 ero MATHUTHOMY JIefiCTBHIO (1eMCTBUSAM) B aMIiepax.
KpaTHble 1 101bHBIE €QUHUIIBI CUJIBI TOKA (amiepa): 1 MKA = 10° A, 1 MA =107 A, 1 kA = 1000
A. |q = | -t Exununa snexrpuueckoro 3apsna B CU: 1 Kn=1A-1c.

- B yem cui1a, Opar?
- OObIyHAas cUJjia B HBIOTOHAX, a CHJIa TOKA — B aMIiepax.

IV. 3a0aua:
1. BpIuUCIUTH CUITy TOKA B IIPOBOJIHUKE, YEPE3 MOMEPEUHOE CEUYEHUE KOTOPOro 3a 1

MHH TPOXOAUT 3eKTpuueckuil 3apsag 48 Ki. CKoOJIBKO 3JIEKTPOHOB MEPEHOCAT
ATOT 3apsia?
2. CKOJBKO 3JIEKTPOHOB B CEKYHIY JOJKHO IMPOXOJIUTH Yepe3 CIUpalb JaMIIOYKHU
HaKaJuMBaHUs KapMaHHOTO (JOHApUKA, YTOOBI OHA ropesia HopMajibHbIM HaKajIoM?
V. § 37, Yop. 16, NeNe 1-3.

1. I'ne B TeXHUKE U B OBITY UCHOJB3YIOT TETIOBOE (XMMHUECKOE) IEHCTBUE TOKA?
2. I'me B TexHuKe U OBITY IPUMEHSIIOT MarHUTHOE JEMCTBHE IEKTPUUECKOTO TOKa?
3. IToATOTOBUTKCS K BHIMOTHEHHIO JTA0OPaTOpHOU paboThl Ne 3.

3KCI’l€pMM€Hm ocmaemcsi Hagcez2od.

11JI. Kanuya
z Vpox 34/9 z AMIIEPMETP

Yro Takoe 3JIeKTPUYeCKUl TOK?
LEJIb YPOKA: [latb npencrapienue 06 ammnepmerpe. HaydauTs yqammxcs u3mMepsTh

CHJIy TOKA B I[ENU C TIOMOIUIBIO0 aMIIEpMETpa.
TUIT YPOKA: xoOMOMHUPOBAHHBIM.
OBOPYIOBAHMUE: amnepmerp [IeMOHCTPAIMOHHBINM, HWCTOYHHUK TOKa, KIIIOY,
JaMIIOYKa HaKaJIMBaHUs, aMIIEpPMETP J1a00paTOPHBI, COETMHUTEIbHBIE MPOBO/IA.
IIJTAH YPOKA:

1. BcrynurenbHas 4acTh
2. Ompoc
3. OObsicHeHHe
4. JlabopaTopHas pabota
5. 3amanue Ha 1OM
Il.  Onpoc  @ynoamenmanvusiii: 1. Cuna

AIEKTPUYECKOTO TOKa. 2. EMWHUIIA CHUITBI TOKA — aMTIep.

3aoauu:

1. Cuna TOKa, TeKymero yepes3 npubdop, paBHa 6 MkA. Kakoii 3apsia mpoxoauT depes
mpubop 3a 1 u? Kakoe KoTu4ecTBO 3JEKTPOHOB MEPEHECTO ero?

2. Kakoe Bpems CyliecTBOBajJ TOK B MPOBOJIHUKE, €CIIM Yepe3 MOMEePEeYHOe CEUCHUE
MPOBOIHMKA mporen 3nekTpuueckuid 3apsa 100 K npu cune Toka 25 MA?

3. Ilo mpoBoay teuer Tok cuioit 10 A. HaliTm mMaccy 3JI€KTpOHOB, TPOXOJSIINAX
4yepe3 MonepeyHoe ceueHne NpoBoIHMKA 3a | .
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4. B OBM umMmnynbc TOKa OT OJHOTO YCTPOMCTBA K IPYroMy HEOOXOAUMO MepeaTh
3a BpeMs 1 HC. MOXHO 71 3TO YCTPOMCTBO COEOUHUTH IPOBOJIHUKOM JinHOU 40
cMm?

5. CornacHo moaenu, npepioxenHo Hunbcom bopoM, B OCHOBHOM COCTOSIHMM aTOMa BOJIOpOJa
AJIEKTPOH JIBIXKETCS BOKPYT MOKOSIIErocsl MPOTOHA M0 KPYroBoil opbute paaumyca 0,53-10"u
CO CKOPOCTHIO 2,2- 10® m/c. Kakoii KoJIbLIEBOIT TOK CO31ACTCS TAKUM ABIKCHHEM?

Bonpocwi:

1. Ha ocHoBaHWHM, KakuX SIBJICHUN MOXHO 3aKJIIOYHUTh, YTO DJIEKTPUUECKUU TOK
MMEET ONPEAECICHHOE HAIlpaBJIeHUE?

2. Kak ;oka3aTh, 4TO JEHCTBHUS TOKA 3aBHUCAT OT CHJIBI TOKA?

3. Kakoe pelicTBue TOka HMCHOJB3YIOT JUIsi TPOBEPKU TOJHOCTU OaTapelkul «Ha
BKYyC»?

4. TloueMy eVMHUILY CUJIBI TOKA YCTAHABIUBAIOT 110 €0 MAarHUTHOMY JISHCTBUIO?

5. Kakoe neiicTBre 3IeKTpUUECKOro Toka Halo1aeTcst Beeraa’?

6. Haueptutre cxeMy DJIGKTPUYECKOW IIEMH, BKIIOYAIOIIYI0 MCTOYHUK TOKa,
JIAMITOYKY, KITFOY.

7. MOXHO 1M CUMTATh JJICKTPUYECKHUM TOKOM MOJIHHIO, BO3HHUKAIOIIYI MEXIY
obJsiakoM 1 3emiieii?

8. Tenedon c akkymynaTopom eMKOCThI0O 3600 MA 4 MOJHOCTBHIO 3apsauics 3a 2
yaca. Kako#l 3aps nmomydusn akkyMyssiTop 3a nepsbie 50 cekyHa? 90 Kn

II. OsnakoMuTeNbHO NPHHIMI AEHCTBHA aMIIEPMETPa MATHUTOIEKTPHYECKON CHCTEMBI
(memoncTpanus). O6o3HaYCHUE aMIIEPMETPA HA ANEKTPUIECCKUX CXEMaX:

(a) () (ua) (o)

yCTaHOBKa\C{)eHKI/I Ha HYJEBOE JeJICHUE LIKaJIbl OCYIECTBIIAETCS IJIaBHBIM TIOBOPOTOM T'OJIOBKU

KoppekTopa. LleHa nenenus n3MepuTenpHOro Mpuoopa (IIKaibl JEMOHCTPALMOHHOTO aMIIEpMETPa).

Knace TouHocTn nmpubéopa — 3T0 MAKCHMAJIbLHO BO3MOKHASI MOTPEIIHOCTh, BbIPA’KEHHAS B

NPOLEHTAX OT HauOOJbIIEr0 3HAYeHHs BeJIHYMHbI, H3MepseMOil B JAaHHOM [MaNa3oHe

padoTbl npudopa.

NHCcTpyMeHTallbHAsE TOTPEIIHOCTh M MOrpemHocth orcueta: Al=Aul  +Acl.

AOcCoOTHAsT TOTPENTHOCTh MPU HM3MEPECHUH CHUJIBI TOKa JIaOOpaTOPHBIM amIep-

metpom: Al = 0,05 A + 0,025 A = 0,075 A (Bblgaercs yvamumcsi). B mkoJbHBIX

H3MepeHUuAX a0COMITHAS MOTPEIIHOCTh PaBHA HeHe aeaenus Al = 0,05 A.

OOpaTuTh BHUMaHUE YYalllUXCs HA 3HAYKH, CTOSIIME Ha pubopax:

e [opu3oHTanbHas CTpelKa B MPaBOM YIJIy - NPUOOp AODKEH HAXOIUThCS B FOPU30OHTAIBHOM
I0JIO’KEHHH;

e A - ammepmerp;

e 3Haku "+" m "-" y 3aKHMMOB - KIIEMMy CO 3HAaKoM "+" COEIUHATH C IPOBOJOM, HUIYIIMM OT
MOJIOKUTEIHHOTO MOJII0Ca UCTOYHUKA TOKA.

BHUMAHMUE! Bo u3be:xxanue nmopuyu npudopa KaTeropuyeckH 3anpemiaercsi BKJINYATH

aMIepMeTp B Henb 0e3 moTpeduTe/si TOKa. AMIIEPMETP BKJIYACTCS MOCJIeJ0BATEIbHO € TEM

npudopoM, CHJIIy TOKA B KOTOPOM HY’KHO H3MEPHTh!

V. JlaGoparopnas pagora Ne 3: «COopKa 3JIeKTPHUECKOi LEeNH U M3MEPeHHe CHIIbI TOKA B ee
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D1%80%D0%B5%D1%88%D0%BD%D0%BE%D1%81%D1%82%D1%8C

Pa3IHYHBIX Y4aCTKAX).

Haueptuth B TeTpagsx cxemy, COCTOSIIYIO U3 UCTOUYHMKA TOKA, KIFOYa, JIAMIIOYKHA HaKaJlUBaHUS U
amriepmerpa. Uto u3amepser ammepMerp B 3TOM 1nenu? MOXKHO JM MO-APYyroMy pacroOXKHUTh
amnepmerp? UTo oH OyJeT U3MEpSATh B KOKJIOM ciaydae?

Beanunna I, A I, A I3, A
N3mepenue

OTHOCHUTENIbHAS TIOTPEITHOCTh
JonosnutensHoe 3aganue: [IponaOniogaTe U ommucaTh TEIMJIOBOE, MAarHUTHOE M XUMHYECKOE
NeMCTBHE IIEKTPUUECKOTO TOKA.

V. § 38. Ymop. 17, Ne 1-4. 3apauu ny1s noBToperus: NeNe 34-37.
HanpsidiceHue - ...ycuiue, NPOU3BOOUMOE KAHCOOU MOUKOLL

HAad1eKMpU308aHHO20 meda, 4mobsl U30a8UMbCs OM UMEWe20cs
8 Hell d/leKmpudecmea u nepeoams e2o Opy2um meidm...

E g Aneccanopo Bonvma
Vpox 35/10

JJIEKTPHUYECKOE HAITPAKEHUE
Bac HYKHO MMOAKJIIOYUTD K UCTOYHUKY TOKA BBICOKOT0 Hal'lpﬂ)l(eﬂl/lﬂ!
LEJIb YPOKA: BBecTH OCHOBHYIO XapaKTEPUCTUKY OJJIEKTPUUYECKOTO TONsT —

ANIEKTpUUYECKOoe HampshkeHue. JlaTh mpeACcTaBIeHHE O BOJILTMETPE.

Hayuyutp ydammxcss u3MepsaTh HAIpsKEHUE C MOMOIIBI0 BOJBTMETpPA W OIICHUBATH
TPAHUITBI IOTPEITHOCTH €TI0 U3MEPEHUS.

THII YPOKA: xoMOMHUPOBAaHHBIH.

OBOPYJ[OBAHHUE: HU3KOBOJbTHAS JIAMIIOYKA Ha TMOJICTaBKE, TPU raJbBAaHUYECKUX
3JeMeHTa (aKKyMYJsTopa), aMIepMETp AEMOHCTPAIIMOHHBIN — 2 MIT., BHIIPSIMUTEIb
BC-24, snextponamna (60 - 100 Br). ' o 5%80)
IIJIAH YPOKA:

BcerynurensHas 4acth
Onpoc

Jleknus

3akperuieHue
3azanue Ha 10M

I1. JlaiiTe pexiiamy MIKOJBHOMY Ja00paTOPHOMY aMIIEPMETPY.

agrwnPE

3aoaua:

1. JIBurarenb aBTOMOOWIISI 3aBOJIAIT cTapTepoM. st BKITFOUEHHUS cTapTepa CUiia TOKa
B ero 1menu Ao/bkHa ObITh paBHa 300 A, mosToMy BO H30€XKaHHE IMOPYH
AKKyMYJISITOpa €ro BKJIIOYaroT jJulib Ha 15 c¢. Kakoe KoJIM4YeCcTBO 3IEKTPOHOB
MIPOXOJUT Yepe3 CTapTep 3a 3TO Bpems?

2. ABTOMOOWIIBHBIN DJIEKTPOBUTATENb-CTAPTEP B T€UeHUE 3 ¢ paboTan oT OaTtapeu
akkymyssTopoB mpu cwie Toka 150 A. Korma aBromMoOwiab IBUHYJCS B TYTh,
reHepaTop CTal MOA3apsKaTh aKKyMYJSTOpbl Hpu cuje Toka 4,5 A. 3a kakoe
BpEMsI BOCCTAHOBUTCS TIPEKHEE COCTOSTHUE OaTtapen?

I1l. B xone noBTOpeHUs: paHee M3y4YEHHOrO MaTepuaia MOJYEPKHYTh, YTO O CHUJIE
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TOKa B LIETIA MOXHO CYAUTh Kak IO MOKA3aHUSAM aMIlepMeTpa, TaK U MO JEUCTBHUIM
Toka. Hanpumep, yem 60abLIMI TOK IPOXOAMT IO LENHU, TEM CUIbHEE HaKaJIeHa HUTh
JIAMITBI.

Ot kakux (GakTOpoB 3aBHCHT CHJA TOKa B menu? J[eMOHCTpauus yBeJIWYEHUS
CWJIbl TOKAa B II€NM HHU3KOBOJBTHOM JIaMIbl HaKaJWBaHUSA MpPH IOCJIEI0BATEIbLHOM
YBEJIIMYEHUM YHUCNa 3JeMEHTOB B Oartapee. [loueMy cuiia TOka BO3pacTaer, XOTs
KOJIMYECTBO 3JIEKTPOHOB B IIEMH OCTAE€TCsI HEM3MEHHbIM? MoKeT ObITh, BO3pacTaet
KUHETUYECKAS] DHEPTHSI DJIIEKTPOHOB?!

JJIEKTpUYeCcKoe mosie 00J1ajaeT CBOICTBOM IepeJaBaTh JHEPrUI0 3JIEKTPOHAM
NMPOBOAUMOCTH mNpoBoAHMKa. Eciu 3apsany 1 Kn Oarapes (3sektpuueckoe mosie)
coobmraer sHepruto 1 JIxk, To HanpsbkeHue Ha ee kiaemMmax 1 B. A ecnu 3apsany 1 Kn
coobmraercst sHeprusi 4 JIx? A ecnm 3apsgy 2 Kin Ha HexkoTopom ydacTke
ANIEKTpUUECKON 1ienu cooOmaercss sHeprus 9 [k, TO HampsbKeHWe Ha HTOM

y4dacTke...?
vt 1 B=1 /1 Kn
q
Kakyto sHepruto cooOuiaeT ICTOYHUK TOKa HanpsbkeHueM 1 B kaxxaomy anekTpony?
1/Joc 1o 19
E, = = =16-1 =18
= e 6-107° [onc =15
1,6-107° Kz

DaexTpuyeckoe Hanpsikenne (U) - CBOICTBO 10Jisi coBepIaTh padoTy (mepeaaBaThb
IHEPIruI0) HA/X JIeKTPUYECKMMH 3apsiIaMu NPH UX MepeMelleHuH U3 OHON TOYKH
noJisi B JPYrylo, wu3MepsieMoe OTHOIIEHHWEM IPOM3BeleHHON PpadoThl K
nepeHeceHHOMY 3apsity.

Kakyro paboTy coBepmiaroT 3yeKTpuueckue cuiibl, nepememas 3apsan 1 Ko mexny
IBYMs TOYKaMH 1oJig ¢ HanpsbkeHueM 1 B; 4,5 B; 9 B; 220 B?

A ecnu MeXTy IByMs TOYKaMU ToJisd ¢ HanpspbkeHueM U nepemeniaercs 3apss (7

A'=qU

[To sTo#t popMysie MOXKHO PacCUUTATH PAOOTY, KOTOPYIO COBEPIIAET IJICKTPUIECKOE

[

noJie 6atapeu ¢ HanpspkeHueM U, mepemerias 3apsij ( ¢ kiaemMMbl "+" Ha kiemmy "-".
Yem 0oJible 3JIeKTPUYECKOE HANPSKEHHe, TeM OO0JbIIYI0 JHEPrui0 mepeaaer
3JIEKTPUYeCcKoe IoJie CBOOOAHBIM 3apsiiaM, TeM C 00JibllIeil CKOPOCTHI0 OHHU
ABMKYTCH M, CJIeI0BATEJIbHO, TeM 00JIbIIIEe CHJIA TOKA.

IlepeHeceHHBI 3NMEKTpUUECKUUA 3apsii JieTKo u3Meputh: (=1, HanpspkeHue
HU3MEPSIOT BOJIBTMETPOM, MTOATOMY paboTa snexrpudeckoro Toka A'=qU=U-lt. Ecan
JJIEKTPUYECKHUIl TOK MPOTeKaeT Yepe3 pe3ucTop, To A=Q, a eciu yepe3 MoTop,
1o A'=A+Q. O0603HaUYeHHE MOTOpA Ha NEKTPUIECKUX CXEMaX: (M)

—/
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KITZI wmoropa: 77:%100%.

JleMoHCTpanus ABYX AJIEKTPUUECKUX LETE: B OJHONM HU3KOBOJIbTHAS JIAMIIOYKA, a B

npyroii jamnouka Ha 220 B. OnuHakoBa JIM cuiia TOKa B ATUX JJIEKTPUUYECKUX LETAX ?

Ha! Ha cnupanu, kakod U3 JlaMn BBIIENSETCS OOJblIee KOJUYECTBO TEIIOTHI?

Ilouemy? Yepe3 chnupanu aamMIl B E€OUHUIY BPEMEHHM IPOXOJHUT OIUHAKOBOE

KOJIMYECTBO JIEKTPOHOB, OAHAKO UX CPEHHUE CKOPOCTH YIOPSAIOYEHHOTO JIBUKEHUS

cymiecTBeHHO pasinyarorcs. [louemy? TemnoBoe geiicTBHE JIEKTPUYECKOr0 TOKA

3aBHCHUT HE TOJBKO OT CHJIbl TOKA, HO ¥ OT JJIEKTPHUYECKOr0 HANPS JKEHUSI.

JJIeKTpUYECKHe SIBJCHUS CONPOBOKAATCH IMPEeBPALICHUSIMH OJHOr0 BHIA

JHEPruH B APYIOi, MPH 3TOM JJIEKTPHYECCKUM I10JIeM coBepuiaeTcsi padora!l

V. 3aoaua:

1. OnpenenuTh Hamps>KEHHWE HA y4yacTKe IIeNH, €Clu MpHu nepeMenieHuu 3apsga 10
K11 Ha 3TOM ydacTke CHUIaMH 3JIEKTPUUECKOTo Mo Obuta coBepiieHa padora 1270
JIK.

Bonpocwi:

1. Hapucyiite cxeMy DJJIEKTpUYECKOM LeMH, B KOTOPOM C  BKIIOUECHHEM
ANEKTPOABUTATEINS 3aKUrajach Obl CUTHAJIbHAS JlaMriouka. [Ipubopsl paccunTansl
Ha OJIMHAKOBOE HAIPSKECHUE.

2. Haueptute cxemy Lemu C 3JIEKTPOABUTATENIEM, B KOTOPOM MOXKHO OBUIO ObI
U3MEpATh CHIIy TOKa, TOCTYNAIOMEro B OOMOTKH DJJEKTPOJBHUTaTeiss W
HaIpsKEHUE HAa HUX.

3. [Ipenyioxkute cxeMy DSJIEKTPUUYECKON I1emH, B KOTOPOH OJHOBPEMEHHO C
BKJIFOUCHHUEM DJIEKTPOJBUTATENsI Tacia Obl OJHA CHUTHAJdbHAs JIAMIIOYKA W
3a)KUTanach Obl Ipyras CUTHaJIbHAs JIaMIIOUKa.

4. 3a cyeTr 4ero HarpeBaeTCs PE3UCTOpP IMPH MPOTEKAHWU MO HEMY 3JIEKTPUUYECKOTO
TOKa?

5. Jlaiite pexitamy MKOJBHOMY Ja00paTOPHOMY BOJIBTMETDY.

V. § 39-40. Ymp. 18, Ne 1-3.

- Pacckaosrcume, a kmo maxot unsicenep?
- OH nocmuznem ceoe pemecio, oH ¢ npagom ckaxcem: " unxcenep!”

H.I'. I'apun-Muxaunosckuu. Hnocenepoi

z Vpox 36/11 i JIABOPATOPHAS PABOTA Ne 4:

«M3MEPEHME HAIIPAKEHUSA HA PA3/IMYHBIX YYHACTKAX HEIIN».

HEJIb YPOKA: J[late npexncraBnenve o BombTMeTpe. HayduTh ydyamuxcs H3MeEpPATH
3JIEKTPUYECKOE HANPSHKEHUE M OIIEHUBATH TPAHUIIbI IOTPEIIHOCTH €70 U3MEPEHHMS.

35



Wamepenne
nepemennoro
HaNPXEHMR

THUII YPOKA: na6oparopnas padora.
OBOPY][OBAHUE: wcroynuk ToKa, IaMIIOuKa, [Ba ”,p

pe3ucTopa, K4, BOJBTMETP, IIPOBOJA.
1IJIAH YPOKA: e
BerynurensHas yacTh
Kparkuit uacTpyKTa) Mooy
Brimonnaenue paboTs
[Tonsenenue uTtoros

5. 3agaHue Ha IOM
Il. Uncrpykrax mo BeimosHseMoil naGopaTopHoil paboTe MPOBOAMT yYEHHMK C JOTIOJHEHUSIMH
yyaluxcs Kjacca. 3anucaTh B TETPaJH: Ha3BaHUE PadOTHI, IIe)Ib, 000PYAOBaHUE, KPATKYIO TEOPHIO,
3apUCOBATh AJIEKTPUYECKYID CXEMY OKCIIEpUMEHTaJbHOW YyCTaHOBKH. [IpuHIMI 1eicTBUA
BOJIbTMETpA U €ro 0003HaYEHHE Ha AJIEKTPUUECKUX CXEMaX: ( )
Ilena neneHus BosibTMETpa (yNpaKHEHHE C pa3HbIMHU IIKajaMu). AOCOIOTHas
MOTPEIIHOCTh NTPU U3MEPEHUH HaMpsHKEeHUs 1abopaTopHbIM BosibTMeTpoM: AU = 0,1 B.
BoabTMeTp MNOAK/IIOYAKOT TMNOCAEAHUM MNapaieJibHO K TOMY 3JJeMEHTY coOpaHHOM
3JIeKTPUYeCKOil LeNnu, HanpsikeHHe Ha KOTOPOM XOTSAT U3MEePUTh!
I11. HaueptuTs B TeTpamu cxeMy, COCTOSIIYIO U3 HCTOYHUKA TOKA, KII0Ya, HU3KOBOJIBTHOM JIAMITHI
HaKaJMBaHUs, JIBYX IOCIEI0BAaTEIbHO BKIIIOUEHHBIX pe3ucTopoB. Kak u3Meputh HampspkeHue Ha
nposoauuke (Ui, Uy, Us); Ha aByX mocieoBarebHO coeanHeHHbIX mpoBoaaukax (Uip, Uszz); Ha
tpex (Ui123)? Beimosinenue naboparopHoit pabotsr Ne 4.
Benuunna Ul, B Ug, B U3, B U12, B Uzg, B U123, B
N3mepenue

Wamepenme cunbi
NocToAMHOrD ToKa

Pexim NPOIBOHKH M
NpoBepKH AHOROS

NS

OtHocuTenbHAs
MTOTPEUTHOCTh

IV. Tlogsenenne uroros.
V. § 41.

Hayka — nonxkosooey, u npakmuka — conoamul.

f—i Jleonapoo oa Bunuu
Ypox 37112 3AKOH OMA JJId YYACTKA HEIIN.

OnacHo Jiu U151 YeJIoBeKa HanpsikeHue nmopsiaka 10 kB?
L[EJIb YPOKA: YCcTaHOBUTH 3aBUCUMOCTD CHJIBI TOKA B IPOBOJHUKE OT HAMPSHKEHUS

U CONPOTHBJICHUS TIPOBOJIHWKA, IIOCTPOUTh TpadUKHd OSTUX 3aBUCHMOCTEH,
chopmynupoBath 3akoH OMa JiJIs ydacTKa 3JIeKTpUIecKoi 1enu. HayunTh y49eHHMKOB
MIPUMCHSITH TTOJIYYCHHBIE 3HAHUS Il 0OecTieueHUsT 0€30IMaCHOCTH CBOSH KU3HU

TUII YPOKA: xoMOMHUPOBAHHBIH.

OBOPYV]J[OBAHHUE: nanens s COOPKH SJICKTPUYECKHUX CXEM Ha IOJICTaBKeE, JBa
MPOBOJHUKA,  aMIIEpMETp W  BOJBTMETP  JEMOHCTpPAIlMOHHbIC,  MarasuH
COTIPOTHBIICHHH, OJIOK MUTAHUS, KJIFOY, COCTMHUTEIIbHBIC IPOBO/IA.
IIJIAH YPOKA:

BerynurensHas 4acthb
Ompoc

OObsicHEHUE
3aKpericHue
3agaHue Ha JOM
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Il. Onpoc ¢ynoamenmanvuvizi: 1. Dnexkrpuueckoe HampspkeHue. 2. EIUHUIEBI

HanpspkeHus. 3. BoapTmeTp.

3aoauu:

1. Ilpy NOAKIIOYEHHUH SJEKTPOIUIMTKU K MCTOYHUKY TOKa ¢ HampsbkeHueM 120 B,
yepe3 ee cnupanb nporekaer Tok 10 A. Kakoe KOJIMYECTBO TEIIOTHI OTAACT
IJIMTKA OKpYy>Karouien cpene 3a 1 u? Hapucyiite cxemy 3J€KTpUUECKOHN LIEeTH.

2. DNEeKTPOABUTATENb, BKJIIOYEHHBIM B JJIEKTPUUECKYIO 1€Mb C IOCTOSHHBIM
HamnpsbkeHreM 24 B, 3a Bpems paboTbl 30 MUH COBEPIIMII MEXaHUUYECKYIO padoTy

840 xJIx. Haittu paboty anextpudeckoro toka u KIIJ[ nBurarens, eciu uepes
0oOMOTKY ABUTaTens mporekan Tok cuioit 20 A. Hapucyiite cxemy 3eKTprUiecKoit
LEenu.

Bonpocwi:

1. Kakwue BbI 3HaeTe, 1EUCTBUS TOKA U OT YErOo OHU 3aBUCST?

2. Hanpspxkenne Ha ydactke nenu 2 B. O0bscHUTE, YTO 3TO 03HAYAET.

3. Kakas sHeprus 3amaceHa B akKyMyJaTOpe, Ha KoTopoM Hamucano 1,5 B u 200
MA-4?

4. Tlouemy namra, BKIIOUEHHAsI B TOPOJICKYIO CE€Th, M3JIy4aeT 3HAUUTEIHHO OOJIbIIIEe
CBETa M TeIula, YeM Jiamra OT KapMaHHOro (GoHaps, IpHU MPOXOXKIACHUHU 10 HUM
TOKa OJUHAKOBOU CUJIBI?

5. Kak Bkirouaercs B 2JI€KTPUUYECKYIO LEMb aMIIEPMETP, BOJIBTMETP?

6. BoipTMeTp Ha 3akMMax MCTOYHMKA Toka mokaszan 225 B. Uto oH mokaxeTr Ha
3aKMMax OJHOM U3 3-X OJIMHAKOBBIX JIAMII, BKIIFOYEHHBIX [TOCIEA0BATEIBHO?

7. Omnpepnenure 3apsifi, KOTOPBIA MPOIIENT Yepe3 MOoNepeyHoe CeYeHne MPOBOJIHUKA B
teuenue 10 ¢ mpu paBHOMEPHOM HapacTaHWU TOKA B MPOBOJHUKE OT HYJIS 110 3 A?

8. IlpumymaiiTe cxemy NIpPOBOJKH, KOTOpas ObI J1aBajia BO3MOXKHOCTH JIIOOOMY M3
JBYX MACCAKUPOB KYyIIE, JISKAIUX HA TPOTUBOMOJIOKHBIX MOJIKAX, BKIIOYATh UIU
BBIKJTIOYATh OJTHY OOIIYIO JIAMIIOUKY.

I1l. Ha nmpouuisix ypokax Mbl YCTaHOBWJIM, YTO pa3fIMUHbIC JACHCTBUS TOKA 3aBUCST

OT cwibl TOKa. I3MeHss Cuily TOKa, MOXHO PEryJIUpOBaTh 3TH ACHUCTBUS. A OT KaKUX

(akTOpoB 3aBUCHT cWJa TOKa? JleMOHCTpalMs 3aBUCUMOCTH CHJIBI TOKa B

NPOBOJHUKE OT HaNpsHKEHUS Ha €ro KOHLAX M IOCTpPOeHHE Trpaduka 3TOH

I, A

3apucuMoct. Cmiia Toka B IMPpOBOAHUKE MNPHAMO

NMPONOPIHOHAIbHA HANPSKEHNIO HA ero koHmax (I ~
U). IIpoBogHHUK, B KOTOpPOM CHJa TOKa NPAMO
NMPONOPUHUOHATBHA HANPSIZKEHHU IO, Ha3bIBaETCHA
Pe3UCTOpPOM.

/|r1|/ Pesuctop: |
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OOGBSCHEHHE 3aBHCHMOCTH CHJIBl TOKA B PE3UCTOpPE OT I,A4
0.6
0,4 LN\
[ocTpoeHue rpaduka 3aBHCHMOCTH CHIBl TOKA  OT B

HANPSKEHMS JUTA PE3MCTOPA C GONBIINM CONMPOTHBIECHHEM. O —Ir

HalpsOKCHUA Ha OCHOBC 3JICKTPOHHBIX HpGI[CT&BJIGHHfI.

HO‘IGMY IIpHU TCX XXC 3HAUCHUAX HAIPsSAKCHUA CHUJIa TOKa B 0 20 40 60R,O0m

pesuctope Menbiie? Kakoil W3 pe3sucTopoB  “‘cuibHee”  MPOTUBOJIECUCTBYET
MPOTEKAIOMIEMY 10 HEMY TOKY? DJieKTpuueckoe conmporubiienne (R) — cBoiicTBO
BellleCTBA NMPOTHUBOAEHCTBOBATH NMPOTEKAKIIEMY [0 HEMY TOKY, U3MepsieMoe B
Omax. OCHOBHBIM  MapaMEeTPOM  PE3UCTOpAa  SIBISIETCA  CONPOTUBIICHHUE,
XapaKTepU3YIOIlee ero CoCOOHOCTh MPEMSITCTBOBATh MPOTEKAHUIO IJIEKTPUUYECKOTO
Toka. Conporusienue pezuctopa B Om, kOMm 1 MOwm. Ilpupona conpoTuBiIeHHs Ha
OCHOBE  DJJICKTPOHHBIX TMPEACTABICHUM O CTPOEHUU BEIIECTBA:  “‘TIOTEps
YIOPSAJOUYEHHOTO JBUKEHUSI CBOOOJHBIMU 3apsDKEHHBIMM YAaCTULIAMU B TIPOBOJHUKE
Opu UX B3aUMOJICUCTBUM C HMOHAMU KPUCTAUIMYECKOM pemeTku. JlemoHcTpanus
3aBUCUMOCTH CHUJIbI TOKa OT CONPOTUBJICHHUS PE3UCTOpa TMpPU HEU3ZMEHHOM
HanpsbkeHnu Ha ero koHiax (U; = 2 B) u noctpoenue rpaduxka.

Cuia Toka B pe3ucTope NpH HEM3MEHHOM HANPSKEHNN 00PaTHO MPONOPUHOHAIBLHA
ero conporusjieHnio. (I ~ 1/R) OOpaTHO mpomopHHoOHaIbHAS 3aBUCUMOCTD MEKIY
100poM u 3510M. JleMOHCTpalusi 3aBUCUMOCTH CHIIBI TOKAa OT COMPOTHUBIICHUS PE3UCTOpa
IpY HEM3MEHHOM HanpsbkeHuH Ha ero koHnax (U; = 3 B). 3akon Oma: CuJjia Toka Ha

y4acTKe HenH NPsAMo NPOoNnopUHOHAIbHA HANPSKEHUIO HA KOHIIAX 3TOI'0 y4acTKA

1 00PaTHO MPONMOPIMOHAJIBLHA €r0 COMPOTHBJIEHUIO: | = v

R

Camas npoctast GyHKIHS pe3ucTopa - Mpeodpa3oBaHue TOKA B HANPSHKEHUE HIIN
HaIlpsKEHUS B TOK, COTJIACHO 3akoHy OMma.

JonosnuteabHaa uHpopmamus. ['eopr Om (1787-1854) - Hemenxuit (Husnk-
skciepuMentatop. O poawics 16 mapra 1787 roga B ceMbe ciecaps. Orery
npuaaBan OoJibllioe 3Ha4YeHHe o00pa3oBaHUIO JeTeil. XOTs ceMbi MOCTOSHHO
HyXJanace, ['eopr yumincs cHavana B TMMHa3uu, a IOTOM B YHHUBEPCHUTETE.
CHauana oH mpernojaBaj MaTEMaTUKY B OAHOM U3 yacTHbIX ko [IBeiinapuu. ®usukoii ['eopr Om
CTall MHTepecoBaThCs MOPKe. CBOIO HAyUHYIO JESATENbHOCTh Haual C PEMOHTa MpUOOPOB U
n3y4yeHusi HayyHoU nuteparypsl. Co31aHne NepBOTrO rajJbBaHMYECKOTO AJIEMEHTa OTKPBUIO Mepes
¢buszukamMu HOBYIO oOyacTh uccienoBaHuii, ¥ OM chenan BaKHEWIIWN IIar Ha MyTH CO3JaHUA
TEOpHUH AeKTpruueckux uemnei. B 1825 roay oH npeacraBuil HaydyHOMY MUPY IUIOJIbI CBOETO TpyAa
B BHUJE CTaTbu, KOTOopylo o3arnaBuil «llpeaBapurenbHoe cooOIeHHE O 3aKOHE, M0 KOTOPOMY
METaJLTBI MPOBOIAT dNEKTpHuecTBO». Celyac 3T0 cO0OIeHNE MBI HA3bIBAEM 3aKOHOM €ro MMeHHU. B
YECTh 3TOr0 YUEHOT'0 TaKKe Ha3BaHa €IMHUIIA COITPOTHUBIICHUSI.

U 1B
N3Mmepenne conmpoTuBieHne pe3ucrTopa: R =7 = 1 Om = h

1 kxOM = 10° Om, 1 MOM = 10° Owm. [Tpubop ans u3mMepeHus: COMPOTUBICHUS —
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OMMETp (IeMOHCTparysi). JJeKTpudeckoe conporunienne (R) — cBoiicTBo
3JIEKTPUYECKOM 1enu (BelmecTsa) NPOTUBOACHCTBOBATH MPOTEKAIOLIEMY 110 HEH
JJIEKTPUYECKOMY TOKY, HM3MepsieMOe NpPH NOCTOSHHOM HANpPS/KeHMH Ha ee

KOHIaX OTHOIICHHUEM I3TOI0 HANIPSZKECHUSA K CHJI€ TOKA.

N3MepuTh CONMPOTHUBIICHHE PE3WCTOPA M, MOCIE 3TOTr0, U3MEPUTHh COTPOTHUBIICHUE Tea YUCHUIIBI.
Omrymaer a1 oHa Tok cujoit 1 MA?
Camas mpocrasi pyHKIIMSI pe3UcTopa - mpeoOpa3oBaHUEe TOKA B HANPSHIKCHUE WM HANPSDKCHUS B

TOK, COTJIaCHO 3akoHy Oma.

V. Bonpocwi:

1. Kak BABO€ YMEHBIIUTh CUIIY TOKA B TPOBOJHUKE?

2. Kak pgoka3aTh, 4TO CWjiIa TOKa B TMPOBOJHHMKE TIPSAMO NPONOPLHMOHATbHA
HAIPSKEHUIO HA KOHIIAX MPOBOJAHUKA?

3. Kak nokasarb, 4TO CcWiia TOKa B IMPOBOJHUKE OOpPaTHO MPOMOPLUOHAIbHA €ro

COIPOTHUBJICHUIO?
P U R |
4. Yto M3MEHUJIOCHh HA YYaCTKE I[CMH, €CJIM BKJIFOUYCHHBIN 0B 100m 12
MApAUICIIBHO 3TOMY YYacCTKy BOJIBTMETP ITOKa3bIBAET | 9 5 OM 10 A
YBEJIMYEHUE HATIPSKECHUS 7 15B ? SA
5. Pemnre ycTHO 3a/1a4u B TaOJIHIIC: 350B [2MOwm | ?
3a0aua: Bo CKONBKO pa3 OTIMYAIOTCS COMPOTHBICHHS HUTH | 7 10 kOm | 10 A
HaKaJIMBaHUs JIAMIIOYKH KapMaHHOTO ¢oHapuka B “ropsuem” | 30 kB ? 15 MA

(pabo4yeM) COCTOSSHUHM OT €€ CONPOTHBJICHUS B “XOJOJTHOM”
COCTOSIHMM, KOTJa TpH HampspkeHun 9,6 MB uepe3 mammouky Teder Tok 8 MA? B paGouem
COCTOSIHUHM JIaMITOYKa MoTpeOasieT Tok 250 MA npu Hanpspkenun 3 B.

V. §§ 42-44. Yup. 19, Ne 1-2. Ymp. 21, Ne 1-4,

1. Hayuutech M3MeEpATH DJIEKTPHUUYECKOE COMPOTUBICHHE CBOEro Tela U

BBISICHUTE, KAK OHO U3MEHSETCS B TEUEHUE CYTOK.
2. Haiigute coOmpoTHBIEHHE JIAMIIOYKH JUId KapMmaHHoro ¢oHaps,
UCIIOJIb3YS €€ MAaCIOPTHbHIC IaHHBIE.
Lvsison maumces 6 demansx.
Dpanyysckas nocrosuya
JonoanurenbHass uHopmauusa: HanpsbkeHue MOXHO YHOJOOUTH JIYYHHKY, a TOK — CTpede.
Ja, TydHHK cO3/1aeT JBUXKEHHE, HO yOuBaeT Bce paBHO crpena. «Hampsikenue ObeT, a TOK
youBaer»! VYnpap snekTpuuecKMM TOKOM MOXKET OBbITh OMAaceH AJIs 3J0POBbS M JIaXe IS KU3HU.
TspkecTh mopa)xeHHsl 3aBUCUT OT CHJIBI TOKA, MPOJOJDKUTENBHOCTH €ro JASHCTBHS M OT TOTO, IO
KaKOMY ITyTH TOK MPOTEKAET B TeJe YeloBeka (0COOEHHO YyBCTBEHHBI cepAle U Mo3r). Omnpeaennm,
HampuMep, CHIIy TOKa B TeJI€ YYEHHUIbl MPU HAMPSDKEHUU MPH €€ BO3MOKHOM MMOJAKIIOUYEHUU K
ocBeTHTeNbHOM ceTu. Kakoil Tok mpoTekain Obl o Teny yueHuubl? [Iporekas uepes Teno yenoBeka,
AIIEKTPUYECKHI TOK OKa3bIBaeT Ha HEro TEpPMHUYECKOe (HarpeBaHUE TKaHEH, BIUIOTh O 0XOra),
XUMHUYECKOE (IMCCOIMANMsl KUIKOCTeH, B TOM 4YHCIE KPOBH) M OHONIOTHYecKoe (COKpalleHHe
MBIIII) JeiicTBUE. BONBITMHCTBO JIFOJIEH OIIYIIAIOT SIEKTPOTOK Mpu cuie Toka 1 MA. Cuna Toka B
HECKOJIbKO MUWIJTHaMIep BbI3bIBaeT OomeBbie omrymeHus. OnHako cuna Toka Bbime 10 MA
BBI3BIBAET PE3KOE COKpAIllEHUE MBIIII, U YeTTOBEK MOKET OKa3aThCs HE B CHIIAX OCBOOOIMTHCS OT
HMCTOYHHMKA TOKa. B 3TOM cllydae MOXeT MPOU30MTH OCTaHOBKA JAbIxaHus. Ecnu Tok cBbie 70 MA
MPOXOJUT B OONACTH cepla, CeplAevyHas MbIIIa HauuHaeT OECTHOpSA0YHO COKpaIIaThCs
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(pubpumAnuu cepana), YTO 4YacTo NPUBOAUT K cMepTu. Kak HHM CTpaHHO, MpU 3HAYUTEIHHO
Oosbiei cuie Toka (mopsaka 1 A) cMepTenbHBIN HCX0] MEHee BeposTeH (ocTaHoBKa cepaua). [Tpu
CyXOW KOXK€ CONPOTHUBJICHUE TEla YEJOBEKa 10* — 10° Om, BnaxkHas KOKa MOXeT YMEHBIIUTh
COITPOTHUBJICHUE JI0 10° Owm. ITpu xopomem koHTakTe ¢ 3emiieid | =220 B/ 1000 Om = 220 MA.
Jlyume cpa3y BeIpaOOTaTh NMPUBBIYKY, Jake paboTas ¢ OaTapeiikamu OT KapMaHHOTO (OHAps,
HUKOTJ]A HE KacaThCsl ABYX ITOJIOCOB OJHOBPEMEHHO, €CIIM €CTh BO3MOXKHOCTh, TO HE IPOBOJIUTH
M3MEpEeHUH MoJ HanpspkeHneM. HyKHO M3MepHTh HampshKEHHE B CXEME, BBIKIIOYHTE IMUTAHHE,
MOJIKIIIOUNTE MPUOOP M BKIIOYUTE MHUTAaHUE. Bonpoc: MOXKHO M OLEHUTH HANPSDKEHUE B CETH MO
KPETIOCTH BBIPAKEHHUSI, KOTOPBIM COITPOBOKIAETCS IPUKOCHOBEHHE K KJIEMMaM UCTOYHUKA TOKa?

Cseodenue MHONCECMBA K €OUHOMY — 8 9MOM NePBOOCHO8A KPACOMDbL.
TIugacop

E Vpox 38/13 g PACYUET COITPOTUBJIEHUSA ITPOBOJHUKA

IHHOCTOAHHOI'O CEYEHUSA
L[EJIb VPOKA: JOKCHEPUMEHTAIbHO YCTAHOBUTH 3aBUCUMOCTH CONPOTHBIICHUS

IPOBOJIHUKA IIOCTOSIHHOTO CEYEHUs OT €ro marepuana, IJIUHbl W IUIOLIAIH
[OMEPEYHOr0 CEYEHHs; MPUMEHUTh NOJY4YeHHYIO GOpMyly Ui OmpeneieHus
COTNPOTHUBJICHUS TIPOBOJIA (PE3UCTOPA).

THII YPOKA: KOMOMHUPOBaHHBIM.

OBOPY]J[OBAHHUE: sBempsmurens BC-24, neMOHCTpallMOHHBIE aMIEPMETP U
BOJITMETP, KJII0Y, IPOBOJIHUKY HA MAHEIW, BaHHA DJIEKTPOJIUTUYECKAS C paCTBOPOM
AIIEKTPOJINTA, JIaMIla HaKaJdUBaHUS, MNPUOOp I JAEMOHCTpalMd 3aBHCHUMOCTHU
COIPOTHUBIICHMS IPOBOAHUKA OT TEMIIEPATYPHI.

1IVIAH YPOKA: :

BcerynurensHas 4acth
Onpoc

OObscHeHue
3akperuieHue
3azanue Ha 10M

1. Onpoc pynoamenmanvroiii: 1. 3aBUCUMOCTD CHIIBI TOKA OT HANPsDKEHUS. 2. 3aKOH

agrwnPE

Owma. 3. DeKTpuYecKoe CONPOTUBIICHHE.

Bonpocwi:

1. Kak OOBSCHUTHP C TIOMONIBIO AHAJOTHUH, T[IOYEMY TIPOBOJHUK OKa3bIBACT
CONPOTHUBIICHUE TOKY?

2. JlaiiTe omnpeiesieHne MOHATHS «JIEKTPUUECKOE COMIPOTUBIICHUE.

3. Kakumu cmocobamu MOXHO M3MEPHUTH HAIPsHKEHHE B TOPOJACKON CeTH, uMes B
CBOEM PACTIOPSHKCHHH JIF00bIe IPUOOPHI, KpOME BOJIbTMETpa?

4. ManpuMK MOOYEPEAHO MOJAKIIOYAT K HMCTOYHUKY TOKa JaMIIbl OT KapMaHHOI'O
donaps, Ha 1OKOJIE KOTOPhIX HanmucaHo 3,5 B. [loka3anus ammepmeTpa mpu 3ToM
ObuTn 1151 oxHOM Jammel — 0,28 A, a mrst npyroit — 0,18 A. B yem npuuunna?

5. ConpoTuBiieHHE YeoBeueckoro Tena B cpeaHem coctaBisieT 50 kOm. Kakoe
HaMpsHKEHUE OTMACHO IS YeJIOBEKa, €CJIM M3BECTHO, YTO TOK cuioi 6omee 10 MA
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MOXET OKa3aTbCs CMEPTEIIBHBIM?
6. [ToueMy 3apsiika SJIE€KTPOMOOUISE OT HCTOYHMKA Toka HampsbkeHuem 220 B
MIPOUCXOJIUT B JIBa pa3a ObIcTpee, YeM OT UCTOUHMKA TOKa HanpsbkeHueM 110 B?

3aoauu: A

1. B 37eKTPUUECKO# IIEMH, CXeMa KOTOpOil n3o0paxeHa Ha _|_\§ o]
pucynke, R = 3 kOm, nokaszanue amnepmerpa I = 1 MA. R
YeMy paBHa IieHa JCIICHUS HICAILHOTO BOJIBTMETPA, | |

€CJIM €r0 CTpeKa OTKIOHUIAch Ha 30 aeneHui?

2. DneKkTpoABUrarenb TpaMBas padboraer npu cuie Toka 80 A u Hanpspkenun 400 B.
JIBurasicb paBHOMEpPHO NpH cuiie Tsaru asurarens 4 kH, tpamsaii 3a Bpems 10 ¢
npoe3xaer 60 M. Haliqute conpoTuBieHre 0OMOTKH 3JIEKTPOIBUTATES.

I11. Iloyemy mnNpOBOAHMK OKAa3bIBAET COMPOTUBIECHUE MPOTEKAIOUIEMY IO HEMY

ANEKTPUUECKOMY TOKY? AHANOTUS C PsiAaMH COJIAT, BJIOJIb KOTOPBIX OEryT JeTh —

A1eKTpoHbl. OCHOBBIBAsICh HA 3TOW AHAJIOTMH, MOMBITAEMCS aThb OTBET HA BOIPOC:

«OT Yero 3aBUCUT COINPOTHBICHHE MPOBOAHMKA?». B skcrepumeHTax Mbl Oyjem

UCIIOJIB30BaTh METAJUIMYECKUM TPOBOJHUK TOCTOSHHOTO CeYeHHs (IIPOBOMa) H
2
SIICKTPOJIMT B BaHHE. [1omap MonepeyHoro CeUeHus MPOBOIHUKA: S =77 -1° = T

JleMoHCTpaluss 3aBHCHMOCTH CONPOTUBJIEHHS] NPOBOJIHUKA OT €ro /JWHBI.
[loyemy conpoTHBIEHHE MPOBOJAHUKA 3aBUCHUT OT €T0

JUIMHBI  (DJIEKTPUYECKOE TI0JIe pacrpeaessieTcss Io 5 ¢ >
Oonplield  JJMHE, ©W €ro  BeJIMYMHa  (BETep) d“O )
ymenbiaercs)?  ConpoTHB/IeHHMEe  NMPOBOJHUKA Y

MOCTOSIHHOTO CeYeHHs MPSAMO MPONOPIHOHAIBLHO ero juinHe: (R ~7).
JleMOHCTpaInus 3aBHCMMOCTH CONMPOTHBJIEHHSI NMPOBOAHHKA OT IJIOHIAJAN €ro
nonepeunoro ceuenus: (R ~ 1/S). Ilouemy conpoTuBieHHE IPOBOIHNUKA 3aBUCUT OT
IUIONIAM  €ro  IOMEPEeYHoro  cedeHuss  (Imoje

JleMoHCTpanuss ~ 3aBHCHMMOCTH  CONPOTHBJICHHS
NMPOBOJHUKA OT €ro Marepuaja (pacrnojoKeHue

HEU3MEHHO, HO YBEIMYMBACTCS YHUCIIO IEKTPOHOB)? i it |
I I
+ +

o A 8
HMOHOB B KPpUCTATNIMICCKON  PCHICTKC, HaJInyue A ——— - !

puMecei). dopmyia TUTSE ONpenesIieHus |\ <= . :
COIPOTHUBIICHUS TPOBOJIHUKA ITIOCTOSTHHOTO CEYCHUSA:

roP !
S

YiaenabHoe CONPOTUBJIEHHE MAaTEepPUAaJia MPOBOAHUKA (P) PABHO CONPOTHBJICHUIO

NMPOBOAHUKA HU3 JAaHHOI0 MaTepHaaa JJIUHOM 1 M M mIomAaabIo MMOIepeIHoro
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RS Om - mm?®

ceuennsi 1 mm*: p = 7 (Tabn. 8 na cTpanune 130). 1 =1-10°0Om- m.

M

3aBUCUMOCTb CONPOTHUBJIEHUS METAINIMYECKOIO IPOBOJHHMKA OT TEMIEpPATypsl (JEMOHCTpaLus).
[Ipn HarpeBaHUM CONPOTUBJIEHME METANIMYECKOTO IPOBOJHUKA YBEJIMYUBAECTCS, IOTOMY YTO
AJIEKTPOHBI B TIPOBOJHHUKE IBMXKYTCS OBICTPEE U X TPYIHEE 3aCTABUTH JIBUTATHCS HAIIPABICHHO.
CBolicTBa 3JIEKTPUYECKOTO CONPOTUBIEHUS B HAIIM JHU TaKXK€ MHCHOJB3YIOTCS [UIsl KOHTPOJIS
KOpPpO3UHM M HM3HOCAa MeTajula B TpyOONpOBOJAaxX - 3TU IPOLIECCHl BIUSIOT Ha CONPOTHBIIEHUE
METAJJINYECKUX CTEHOK.

JonosnuTeabHas unopmanus. JaTyuk negopMamnuy COCTOHUT 1O CYHIECTBY U3 OYEHb TOHKOTO
MIPOBOJIA, IJIOTHO MPUKPEIIEHHOTO K TOW 4acTh 00BEeKTa, rae TpeOyeTcss H3MEpUTh IehOopMaIHtIo.
Korma B pe3ynbrare HaTsDKEHMs JUIMHA I[IPOBOJA MEHSETCS, BO3HUKAET M3MEHEHHE €ro
ANIEKTPUYECKOTO  COMPOTUBJIEHUS, M 3TO M3MEHEHHE CONpPOTUBICHHUS MPONOPLHOHATBHO
M3MEHEHHUIO JUTMHBI IPOBOJIA.

V. Bonpocur:

1. IIpoBogHWK, W3 KaKOro Marepuajga MpPU TPOYUX PABHBIX YCIOBHSIX HMEET
HAaMMEHBIIIEE COMPOTUBIICHHE; HAUOOJIbIIIEE COPOTUBIICHUE?

2. Uto o3HaYaeT 3anuch: py = 0,12 OM-MM>/M?

3. Kycok mpoBosioku paszpe3anu momnojiaM M MOJOBUHBI CBWJIM MEXay coboit. Kak
U3MEHUJIOCH COMPOTHUBIICHUE TTPOBOTHUKA?

4. Kakoil TpOBOJHHUK TMPEACTABIACT OOJIbIIEE COMPOTHBICHUE ISl MOCTOSSHHOTO
TOKa: CIUIOIIHONW MEJIHBIH CTEepP)KCHb WM MeIHas TpyOKa, UMEoIas BHENTHUH
JIUaMeTp, paBHbIN nuaMeTpy ctepxHs? JJIMHBI MPOBOJAHUKOB OJIMHAKOBHI.

5. XKenesnas u amoOMUHUEBAs MPOBOJOKA UMEIOT PaBHbIE MAacChl U OIWHAKOBbHIE
mHbl. Kakas u3 Hux o01aaaet O0JIbIIUM COPOTHBICHUEM ?

6. JKwuna memnHOro MpoBoJia, UCTONIB3YEMOTO JJI SIEKTPONPOBOAKH, UMEET ILJIOMIAh
norepedroro ceueHmst 4 mMm°. Kakyio IUIOM[ab MOMNEPEYHOr0 CEUCHHS TOIDKCH
UMETh AITIOMUHUEBBIA TPOBOJ, 4YTOOBI JIMHA U COINPOTHUBIICHUE JUHUU HE
U3MEHUIUCH?

7. Tloyemy B Tabnuile yAeIbHOE COMMPOTUBIICHHUE ITAHO TPU 20°C?

8. 1 OM — 3T0 2NEKTPUYECKOE COMPOTUBIICHHE CTONIOMKA PTyTH JuyHOU 106,3 cM u

2

ceyeunem 1 mm“. Tak jqu 3107
9. HOquy C IIOBBINICHUEM TeMnepaTprI COHpOTI/IBJ'ICHI/IC MCTAJ1JIIOB YBGHI/I‘H/IBaeTCH?
3aoauu:

. i ;
1. IIpu ycTpoiicTBE MOJHHUEOTBOJA (B OBITY €ro 4acTo @ 5
R i

Ha3bIBAIOT FpOMOOTBOI[OM) OBLI HCIIOJIBb30BaH

\ ¢
i

CTaJIbHOW MPOBOJ IUIOLIAIbIO MONEPEYHOTO CEUECHUS
20 cv® u gmuHOH 30 M. OnpenenuTe COMPOTUBIEHHE 3TOTO MPOBOJAA, €CIH
yaenapHOe conporusieHue cranu 0,13 OM*MM?/M.

2. Kakoro cedenust Haj0 B3ATh MEIHYIO MPOBOJIOKY JUTMHOW 13 M, 9TOOBI H3TOTOBUTH
KaTYIIKY 3JIEKTPUUECKOTO 3BOHKA conpoTuBiaeHueM 0,65 Om?
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3. CKOJIBKO METPOB aTIOMHHHEBO} IPOBOIOKH cedeHreM 10 MM” HaIO B3STh, YTOObI
€€ COMPOTHUBIIEHUE OKa3zanoch paBHbIM 0,032 Om?

4. B akkymynsTope IUIONIAJb IOBEPXHOCTH CBUHIOBBIX mmjactud 300 cM?,
paccTosiHuE MeXAy HUMHU 2 cM. [1macTrHbI OrpyKeHsl B BOJHBIN PACTBOP CEPHOMU
KHUCJIOTHI ¢ yaenabHbIM conpotuBiaeHrneM 0,015 Om-M. Onpenennute conpoTUBICHUE
CJI0sI KACIIOTBI MEXK/1y TUIACTUHAMH.

5. /IBa Kycka MeAHOW TPOBOJOKM HMEIOT OJUMHAKOBYIO Maccy. I[lnomans
MOTNEPEYHOr0 CEYEHHUsl OJHOTO U3 HUX B 4 pasza Oouiblle TUIOMIAAM MONEPEYHOro
cedyeHust pyroro. Kakoit KycOok MpoBOJIOKM UMEET OOJIbIIee CONPOTUBICHUE U BO
CKOJIBKO pa3?

V. §§ 45-46. VYnp. 22, 3anaumn ang nosropenust NoNe 39-41.

1. IToAroToBUTHCS K BBINOJIHEHHUIO J1a00paTopHOil paboThl Ne 5.

2. AmomMuHHeBas W MeIHAas TIPOBOJIOKM HMEIOT paBHBIE MAacChl W OJMHAKOBBIC IIJIOIAN
norepevyHoro ceuenus. Kakast u3 Hux obnagaetr O0IBIINM CONPOTHUBICHHUEM U BO CKOJIBKO pa3?

3. ViensHOE COMpOTHBIICHHE TPABUTOBOTO CTEpIKHS Kaparaamra 4-10™ Om-M. Onpexernnte ero
COTIPOTHUBJICHUE.
Bvimw xopowo 3nakomvim ¢ docmudiceHuaMu HAYKuU euje He 3HaA4Uum ee NOHUMAma.

Z Yoox 39/14 i PEOCTATDBI

A Kak HacyeT rpa)uToBOro peocrara?
L[EJIb VPOKA: Jlath mpencraBiieHHME 00 YCTPONCTBE W TPUHIMIE JIEHCTBUS

Jocetime Konaum

peocTaTa, crioco0ax ero MoJaKIIYEHUS U PEeryJIUPOBaHMs CUIIBI TOKA B IIETIH.

TUII YPOKA: xoMOMHUPOBaHHBIN.

OFOPY]IOBAHHUE: BhIlIpAMuTeNb BC—-24, nammnodka HaKaJIMBaHWS, KIIIOY,
peocTaT MOJ3YHKOBBIN, PEOCTAT PhIYaXKHBIN.
1IJIAH YPOKA:

BerynurensHas yactb
Onpoc

OObsicHeHne
JlaGopaTtopnas pabota
3agaHue Ha IOM

1. Onpoc pynoamenmanvuouii: 1. Pacuetr conpoTUBIEHUS TPOBOTHUKA. 2.

aogrwnPE

3aBUCHUMOCTb CONPOTUBIICHHS TPOBOJIHUKA OT TEMIEPATYPHI.

3aoauu:

1. IIpu ycTpoiicTBE TPOMOOTBO/IA UCIIOIB30BaIN CTAIbHOM MPOBOJ] CEUEHUEM 35 MM
U aiuHOoU 25 M. OmnpeienuTe ero CornpoTUBICHUE.

2. Kakoit Tox moiimer mo rpaduTOBOMY CTEp)KHIO, €CIM Ha €ro KOHIbI MOJaTh
Hanpsbkenue 6 B? Jlnuna crpexns 20 cm, ero auamMerp 2 MM, YACIbHOE

compoTuBieHne rpaduta 4-10* Om-m.
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. 2
3. Onpenenutre JOJIWHY HUKEIMHOBOM TmpoBoiioku ceueHuem 0,1 MMm° mid

HarpeBaTeIbHOrO 3JIEMEHTA JJIEKTPUYECKON M€UH, PACCUNTAHHON HA HAIPSKEHUE
120 B u cuity Toka 6 A.

4. Onpenenure Maccy HEU30JIMPOBAHHOIO  MEAHOTO  NIPOBOAA, HMEIOIIEro
conpotusieHue 2,9 Om u mnHy | kM.

5. Onpenenurts CONPOTHBICHUE MOTKA CTAIBHOM ITPOBOJIOKU JuamMeTpoM 1 MM. Macca IIpoBOJIOKH
300r.

Bonpocwi:
1. Tlouemy pe3uCTOp OKa3bIBAET COMPOTUBICHUE AIEKTPUUECKOMY TOKY?

2. OT Kak1X CBOMCTB MPOBOJIHMKA 3aBUCUT €TI0 COIPOTUBIICHHE?

3. IlpoBogHuK pa3pe3asu BAONb, a O00pa30BaBIIMECS YacTU  COEAUHWIH
nocjuenoBaTesbHO. Kak n3MeHnIock ero conpoTuBieHue?

4. Tlo ocn MenHOrO LMIMHApPA MPOCBEPIWIN OTBEPCTHE, IIOCIE 4YEero Macca
uuuHApa ymenblnnach Ha 20 %. Kak m BO CKONBKO pa3 HM3MEHWIOCH €T0
COIPOTUBJICHUE?

5. Kak uaMeputh ConpoTHBIEHUE pe3ucTopa?

o

Kaxk oTpe3ats Kycok mpoBoja conpoTuBieHueM 5 OM?

7. JlnuHy MeIHOW MPOBOJIOKH BBITATHMBAHHEM YBEJIMYMIIM BABoe. Kak M3MeHMIIOCH
ee COnmpoTUBIICHUE?

8. YnenwHoe conporurienue Hukenuaa 0,45 MmkOm-M. UTo 3TO 3HAYUT?

9. Ilouemy Ha po3eTKaxX yKa3bIBalOT HE CHUJTy TOKa, a HaIpshKeHue?

10. CunnoBelii mpoBOoa B 4 pa3za Kopoue amoMuHHeBoro. CpaBHUTE UX
COTIPOTHBJICHUS, €CJTU UX CEUCHHS OJIMHAKOBBHI.

11. Ecnu namma HakaJMBaHUS paboOTaeT MPU HU3KOM HAMPSIKEHUH, €€ )KU3Hb JTUTCS
odeHsb goiro. [louemy?

12. ConpoTuBiieHus IBYX MPOBOJHUKOB KPYIJIOTO CEUYCHHS, UMEIOIMHNX OJMHAKOBYIO
JUTMHY W W3TOTOBJICHHBIX M3 OJHOI0 MaTepuaja, oTHocsATcs kak 1:2. Kakoit u3
HUX TsDKEJIee U BO CKOJIBKO pas?

1. Kak O0OBSCHUTH 3aBUCHMOCTBH COMPOTHUBIICHUS METAIIMYECKOTO TIPOBOIHUKA

(37IEKTpOJIUTA) OT TEMIIEPATYPHI?
2. B xakom us MPUBCACHHBIX HHXKC CJIy4aCB HCJIb3s CPAaBHUBATL PE3YJIbTATBI U3MCPCHHUA ABYX

2
pemmann? 1)3 M 14 Omm:2) 2B/A T On: 3) 4 Knu3 Arc: 4) 3 Omn 2 B-A,
M

I11. Kakum 06pa3omM MOKHO peryaupoBaTh CHIIy TOKa B Iienu? 3anmuimuTe GopMyry
3akoHa Owma. [JIBa cmoco0a H3MEHEHUSI CHJIBI TOKa B LENH: HW3MEHEHHE
CONPOTUBIICHUS] y4yacTKa LENH WIM HaNpsDKEHUST Ha y4acTKe
nenu. O6a crnocoba MOXKHO OCYILIECTBUTh C MOMOIIBIO peocTaTa
(u306peren Morannom Xpuctuanom Ilorrengopdom). Y CTPOHCTBO
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peoctara: 00MOTKA, MOJI3YHOK, KOHTAKTBI, kKopnyc. IlepBblii cmocod n3MmeHeHu
CHJIBI TOKA B lenHu (peocTar).

e T e E

Kakomy ObITOBOMY mpubOpy aHanoruueH peocrar (BOAOIPOBOIHBIN KpaH)? YUeHHKaM BBIIAOTCS
naboparopHbie peoctaTbl. KakuM 00pa3oM OJIWH BHUTOK OOMOTKH HM30JIMPOBaH OT npyroro? Kak
obecrieunBacTCs XOPOIIU KOHTAKT TOJI3YHKa ¢ 0OMOTKOHM peocrara? UTto o3HAYaeT HAIMHCh Ha
tabmuuke: «6 OM, 2 A»? THUIIBI pEOCTATOB: NIOJI3YHKOBBIE, PbIYaXKHbIE, IITEIICEIbHbIC.

PeocraTnl HCIMOJB3YIOTCHA B TEX HENAX, I'A€ HCOﬁXOlII/IMO INIAaBHOC HU3MCHCHMHC

COIIPOTHUBJICHUS OT HYJIA 10 KaKOﬁ-HﬂﬁyHb OHpeIIeJIeHHOﬁ BCJIMYHHBI.

JonoanutenbHasa uHdopmamus. JleMOHCTpansis W3MEHEHHS BBIXOJAHOTO HANPSHKCHUS TIPH
MEepEeMEIEHUN JBUXKKa peocrata (moTeHuuomeTp). OCHOBHBIM CBOWCTBOM JHOOOTO JAETUTENs
HaTPSDKEHHS SIBIISIETCS TO, YTO TPH COOTBETCTBYIOIIEM 1moadope R n Ry BBIXOJHOE HampspKEeHHE
MOJKET MPEJICTABIISATH COO0H KaKyI0-TO YacTh BXO/IHOTO.
JleMoHCTparmsi peocTaTHOTO JaTudKa TepeMerieHus (Ha
MOJI3YHKE CTpelKa-yKa3aTellb, BbIIE — IEMOHCTPAlMOHHAs
nuHeiika). Ilepemenienue OBMXKKa peocTata MPUBOAUT K
W3MEHEHWIO CWJIBI TOKa, H TIO9TOMY O BEIMYHHE
MepeMeNIeHus] MOKHO CYIUTh 1O TOKy. Ecim mom3yHoOk
peocTtara 3aKpenuTh K MOIUIaBKy, TO TAKUM 00pa30oM MOKHO CYAMTh O KOJIMYECTBE TOIJIMBA B Oake
WM BOJIbI B EMKOCTH (JIaTYUK YPOBHS).

IV. HaueptuTh cXeMy 5I€KTpUYECKOH IIEMH, COCTOSAIIEH M3 MCTOYHHMKA TOKa, KIIOYa, PEOCTara,

ammepMerpa, MpeJHa3HAUCHHYIO MJIs pEeryjIupoBaHUs CUJIbl TOKa B IeNH. BrImogHeHue

nabopaTtopHoi padoThl No5.

JlonoHUTeIbLHOE 3a/IaHNe: U3TOTOBBTE CaMOENbHBIN peocTaT (IIPOBOJIOKA C IBYMS KJIEMMaMu) U

MPOJEMOHCTPUPYITE €ro NCUCTBHE.

V. §47. Yap. 23, Ne 1, 2. 3agaum aiis moBropenus Ne 42, 43.

[ToaroroBuThes K 1aboparopHoi padote Ne 6.

1. Kak ¢ moMoIibp0 peocTaTHOTO JaTyhKa npeoOpa3oBaTh U3MEHEHHUE yIJia OBOPOTA B M3MEHEHHUE
AIIEKTPUYECKOTO TOKa?

2. [lpunymaiiTe KOHCTPYKIMIO PEOCTATHOTO JaTYWKa JjIs IpeoOpa3oBaHus U3MEHEHHS JaBJICHUS B
M3MEHEHHE CHIIBI 3JIEKTPUUYECKOTO TOKA.

3. Kak ompenenuTs CONpPOTUBIECHUE MEAHON MPOBOJIOKH, MMEs B PACIOPSIKEHUM KapaHIaml u
MacIITaOHYIO JIMHEHKY?

4. Byger nu CBETUTHCS JIaMIIOYKa KapMaHHOTO (OHaps, €ciu €€ MOJKIIOYHTh K HECKOJIBKUM
BHUTKAaM BKJIFOUEHHOH B CETh ANEKTPOIUIUTKHU (criupanu)?

— Hy, y mebs cosecmb ecmuv?

— Ocmanoce cogcem mano. Yoxce sxonomnio!

A ciywaio u 3a6vi8aio,
A suoicy u 3anomunaro,
A oenaro u norHumaro.

Mopu Ban Meume
E = z JABOPATOPHAS PABOTA Ne 6: <I3MEPEHUE
Ypor 40115 COITPOTHUBJIEHUSI PESUCTOPA»

L[EJIb VPOKA: Hayunrh ydammxcs H3MEPATH CONPOTHBJIEHHE PEUCTOPA C ITOMOLIBIO
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aMIICpMETpa U BOJIBTMCTpPA, OUCHUBATDH NMOTPCITHOCTD PE3YJIbTaTa U3MCPCHUS
TUII YPOKA: naboparopuas paboTa.

\ObFOPY][OBAHUE: ©6nox nurauus, uccieayeMblii pe3ucTOp, aMIEpPMETp U BOJLTMETP
nabopaTOpHBIE, PEOCTaT, KIIF0Y, COeTMHUTEIbHbIE TPOBO/IA.
1IJIAH YPOKA:

BerynurensHas yacTh
Kparkuit uacTpyKTa)
Brimonnaenue paboTsl
[Tonsenenue uTtoros
3ajaHue Ha JI0M

oo

Il. Wuctpykrax no Bemonnsemoii naGopaTopHoii paboTe
HPOBOJIUT YUYEHUK C JONOJHEHHAMH yUaluxcs KIacca.

3anucaTh B TETpaju: Ha3BaHUE pabOTHI, ILEb, 00OPYAOBAHHE, KPATKYI0 TEOPHIO, 3apHUCOBATH
SIEKTPUYECKYIO CXEMY SKCIIEPUMEHTAILHON YCTAHOBKH.

W3mepeHne cuiibl TOKa M HANpPsDKCHUS, OIPEICICHUE COMPOTHUBIICHUS PE3UCTOpa IMPH TPeX
TOJIOKEHUSX JIBUKKA peocTara. OnpeieseHne MOrpeiHOCTH PE3YIIbTaTa U3MEPEHHS.

OTuyeTHad TA0IALA:

Benuunna LA U B |R,Owu
JlomosiHuTEIBHOE 3alaHue; I/I
Onpesennure  AIMHY MPOBOJIOKH B O3MePeHHe
MOTKE, OIpEaEIIUTe MaTepHan THOCHUTEJIbHAA IOIPEITHOCTDH

HpOBO)IHI/IKa, HCCHC}IYﬁTe 3aBUCHUMOCTH COHpOTI/IBJ'IeHI/IH HUTH HaKalJla JJAMIIOYKH OT SIpKOCTI/I cec
CBEYEHHUs (KaYeCTBEHHO).
1V. IlogBeneHne UTOTOB.
V. ¥Ymp. 23, Ne 3-4. 3anava nns noBropeHus Ne 44,
1. M3MephTe yACIbHOE COMPOTHBIICHUE IPEBECHHBI JKMBBIX, MEPTBBIX M 3a00JICBIINX JICPCBBEB,
MOCJIC Yero CPaBHUTE HX.
2. YUemy paBHO COTIPOTHUBIIEHUE pe3ucTopa? -
Mamemamuka — obaacmev ¢uzuku, 6 KOMOpou

IKCNEPUMEHMbL  CMOSIM He MULIUOHDL, A KONEUKU.
B.U. Apnonvo

Z Vpok 41/16 z PEIHIEHUE 3ATAY

- Eciii BBI He MOHUMAETE, YTO TrOBOPUTDH, JIyYlI€ IIPOMOJIYIATD.
L[EJIb VPOKA: HayuuThb yd4amuxcsi pacCUUTBIBaTh IMapaMeTpbl MPOCTEUIINX

ANEKTPUUYECKUX LENel ¢ MpuMeHeHueM 3akoHa Oma g y4acTKa 3IEKTPUYECKOU
1eny u GopMyIIbl ISl pacueTa COMPOTUBICHUS TPOBOAHUKA MOCTOSTHHOTO CEYEHUSI.

TUIT YPOKA: penieHue 3a1ad. —.I,I.I._y—
OBOPY/[OBAHHE: MAKPOKAIBKYIISTOP. O 2 B s T
I1JIAH YPOKA: il M
1. BcrymurensHas 4acTh
2. Ompoc ]
3. Pemrenne 3amau B 2
4., CamocrosrenpHas padora e il
P
5. 3azanue na oM B
Il. Onpoc noamenmanvuoiii. 1. Peoctarpr. 2.
poc. gy — I B
W3mepeHre cCOnpOTUBICHUS PE3UCTOPA. 5
[ — Je— [ -

3

210%
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Bonpocwi:

1.
2.

Kaxk u3meHsieTcsi ConpoTUBICHUE TTPOBOJIOKH MIPU €€ PACTSHKEHUU?

OOBsicHUTE, TOYEMY COMPOTUBICHUE MPOBOJHHMKA 3aBUCHUT OT €ro marepualna,
JUTMHBI, TUTOIIAU OTIEPEUHOT0 CCUCHUS?

Nmeetcs moTok mMeaHOM npoBosioku (6e3 m3omsnun). Kak, nmest Becbl 1 OMMETD,
HaWTU JIJTMHY U TUTOIIA b MOMEPEYHOTO CEUEHHUS MPOBOJIOKU?

Ha pe3ucrope conpoTuBiieHHE OOBIYHO YKa3bIBA€TCA CIEAYIOMIMM oOpa3oM: R =
27 kOMm £ 10%. Yto 03Hauvaer 3Ta 3anuch?

Kak Oyayr wu3MeHSATbCS  TOKa3aHUs  BOJIBTMETpA,  €CIU
CONPOTHUBIIEHHE peOocTaTa yBEIUYUBAThH?

Haueptute cxeMmy 1emnmu ¢ 3JIEKTPOJBUTaTesieM, B KOTOPOW ObI

MOHO ObUIO U3MEHSATHh M U3MEPATHh CUIIY TOKA, MOCTYMHAIOIIEro B

O0OMOTKH 3JEKTPOBUTATENS.

Mo:xHO J1 BKJIIOUaTh B CeTh Hamnpsbkenuem 220 B peocrat, Ha KOTOpOM HammcaHo
30 Om, 5 A?

Kak ¢ momomiplo JIUHEWKH HU3MEPHUThH YJEIbHOE CONPOTHBICHHWE Marepuasa
oOMOTKHM peocTarta?

B 1ienb BKITIOUEHBI: ICTOYHHMK TOKA, KITIOY, SJICKTPUYECKAs JIaMIla U MOJI3YHKOBBIT
peoctar. Hapucyiite B Terpamu cxemy 3Tod 1enu. Kynma Hamo mnepeaBUHYTh
MOJI3YHOK peocTarta, YTOOBI JJaMIla CBETUJIACH Apye?

10.TTouemy 0OMOTKY peocTaTa HE JAENIal0T U3 MEAHON MPOBOJIOKH ?
11.TIpoBenuTte aHAJIOTHIO MEXKY PEOCTATOM U BOJOIPOBOJIHBIM KPAHOM.
12.B kakux ciydasix cieAyeT MCIIOJIb30BaTh PBIYAXKHBIA pEOCTaT, a B KaKHUX — CO

CKOJIB3SAIIIMM KOHTAaKTOM?

13.Kak u30aupyroT ApYr OT Apyra BUTKH OOMOTKH peoctaTa?
14. O6psacHUTE MOCIENCTBUS MIEPEMEIIIEHHUS IBUYKKA peocTarta Brpaso (puc. 1).
15.006BsicHUTE MOCTECTBUS TIEPEMEIIESHUS IBI)KKA MOTEHIIMOMETpa BBEpX (puc. 2).

II
II
Puc.1 Puc. 2

16. [laiiTe pekiamy HIKOJbHOMY Ja0OPaTOPHOMY PEOCTaTy.
Il. 3aoauu:
2
1. KakoBa Macca HHKEIMHOBOTO mpoBoja ceuenueM 0,5 MMm°, eciad ero

conpoTuBiieHHE § OM.

2. Mexny mnynktamu N w M mnporsHyTa HABYXOpOBOJHAST JMHHUS — CBS3H
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conpotuBierreMm 0,75 kOMm. Paccrosnue mexay M u N paBHo 40 km. Ha kakom
paccTossHUM 0T M Mpou301LI0 3aMbIKaHKE JIMHUU, €CIIU BOJIBTMETP MOKa3biBaeT 10
B, a amnepmerp 0,04 A?

3. OnpeaenuTsb MIoWAab NONEPEYHOr0 CEYEHHs U JUIMHY IPOBOJIOKH U3 aTIOMUHUA,

ecnu e€ conporusienue 0,1 Om, a macca 54 r.

4. Ilpu Hampspkenuu 1,2 B Ha KoHIIaX KycKa MEHOM MPOBOJIOKH MOCTOSIHHOTO KPYTJIOro CEYEHUsI
no Her teuer Tok cwiord 100 MA. Ecnu otpesars oT Kycka 4 M U MOoJaTh Ha OCTaBIIYHOCS
IIPOBOJIOKY TOKE HAIpsDKEHHE, TO cuila Toka Bo3pacTeT Ha 20 MA. Omnpenenure auamerp
MIPOBOJIOKH.

V. CamocrosiTenbHas paboTa Mo KapTouKaMm.

V. 3anaua ans nopropenus Ne 45,

[ToaroToBka K BBIMOJHEHUIO KOHTPOJIBLHOM paboThl Ne 3.

1. IlpoBonoky anuHOM 1 M pacTsHynu Tak, yTo ee juiMHa craia 110 cm. Ha ckoiabko mpoueHToB
YBEIMYHIIOCH TIPU 3TOM €€ CONPOTHBIICHHE?

2. Ompenenure ANEKTPUUECKOE COMPOTHBICHUE MEXKIY KOHIIAMH TOJIOW METHOW TPYOKH Maccoit
2,7 KT ¥ JIOLIAAbI0 ONEPEYHOTO CEYEHUsI MPOBOIAIIEH yacTu 1 MM,

3. Otpe3ok mpoBoJa Kpyriaoro cedeHus umen JuHY Li. C MOMOIIBI0 MOJIOTKa W HAaKOBAJIBHU
MPOBOJT PACIUTIOIIMIA B TOHKYIO IUIACTHHKY uHBI Ly, Bo ckompko pa3  BO3pocio
CONIPOTHUBJICHUE TIPOBOJA, €CIM IUIOTHOCTh MaTepuajga ¥ yIEIbHOE CONPOTHBIICHUE HE
W3MEHUIUCH?

B sinmape codepoicumcs oenennasn u becmenecHas cuna, KOmopas 8bIXxo0um
U3 He20 CKpblMbIMU NYMAMU, eCU NOmepemsb NOBEPXHOCHb SAHMAPAL....
Ilnymapx

E Vpox 42/17 g KOHTPOJIBHAS PABOTA Ne 3

Mpicnennvle paccyscoenus npouzgedenvl bvlgarm
U3 HAOEHCHBIX U MHO20 Pa3 NPOBEPEHHBIX ONbIMNOS.

M.B. Jlomonocos
z Vpox 43/18 z COEJUHEHME PE3UCTOPOB

Iloyemy nTHUBI He MOrU0AKOT, CHIA HA MPOBOAAX?
L[EJIb YPOKA: Pa3BuTh MpeACTaBICHHUE O CIIOCO0AX COSUHEHUS PE3UCTOPOB.

TUII YPOKA: xoMOMHUPOBAHHBIH.
OBOPY]/[OBAHHUE: nBa nNpoBOAHWKA HA TIAHENIW, AaMIIEPMETP U BOJBTMETP

JEMOHCTPALMOHHBIE, KIII0Y, COCIUHUATEIIbHBIC IIPOBOAA.
1IVIAH YPOKA:

BerynurensHas yacth
PabGora Hax ommOkamMu
OObscHeHUE
3akpenieHue

3agaHue Ha JOM

I1. PaGoTa Hax ommbOKkamu, TOMyIMEHHBIMHU TIPH BBHITTOJTHEHUH KOHTPOJIBHOU PaOOTHI.

aogkrwnPE

l1l. Kaxoe amwmonum cnosy «napannenvio»? Mamemamux: «nepnenouxyiapnoy. QPusuk:
«NoOC1e0068amenbHo».
B mpakTtuyeckoi NeATEeIbHOCTH YacTO IMPUXOAUTCA BKIIIOYATH B DJIEKTPUYECKYIO LIENb HECKOJBKO
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norpebureneil neKTpuueckor sHepruu. Ilpumep ¢ BKIIOUECHMEM 3JIEKTPOJIaMII B KIacce.
CymecTtByeT Tpu crocoba COeJUHEHHs MOTPeOUTENel 3MEKTPUUYECKOW HEPruM JPyr ¢ IPyroM:
nocjaenoBareibHoOe, mNapajielbHoe, cvemanHoe. Kak COEQUMHHUTH JBa pe3UCTOpa

nocJeaoBarejbH0? CxeMa 1 Ta0IMIa Ha JTOCKE.

Coenunenue U;,B U,,B U,Bll;,All,, All, A R;,OM Ry, OM R, OMm | BeiBogsI
ITPOBOAHHKOB

IlocnenoBaTenbpHOE

[TapamiensHOE

Ha xakom u3 pe3ucTOpoB HampsikeHue Oojiblie NPH HX MOCJAeJ0BATEJIbHOM

coelMHeHNHU (BBIBO/)?

CoOparp Ha MaHENHM 3JEKTPUYECKYIO IIeTlb U3 JIBYX MOCIEIOBATEIFHO COCIMHEHHBIX JIAMIOYEK,
paccunMTaHHBIX Ha HampspkeHue 6 B, ¥ MOAKIIOUUTH UX K UCTOYHUKY TOKA TOTO K€ HaNpsKEHUS.
[Touemy namnouku ropsaT Tyckino? Kak MOXKHO yBeNIWUYUTh HaKa JlaMIouek? A eciu UCHOJIb30BaTh
TOT K€ UCTOYHUK TOKa?

IapanjgennHoe coenuHenwe. l3MmepeHue TOKOB, HaNpsDKEHUM,  0OIIEro
COTNPOTHUBIICHUS, 3alOJIHEHUE TaOJNHIlbI, BHIBOJbI. B KakoM W3 pe3UCTOPOB CHJIa
TOKA 00JIbIIIe PH MX NMapa/LIeIbHOM coeanHeHuu (BbIBox)? IIpaBaa jiu, uro npu
napajijieIbHOM COEIMHEHUHU PE3UCTOPOB HX ofIiee

CONPOTUBIICHUE MEHBIIIE MEHBILIETO? —

BOI’ZpOC.' HO‘IGMy IITULBI, CUAANINC HA MTPOBOAJX

JIMHUH BBICOKOI'O HaIIPsAKCHUA, OCTAaKTCA % A

HEBpPETUMBIMU (0OBSICHEHHE 110 PUCYHKY)? —
3azemuienne 3JjekTpoodopynoBanHusi. [louemy MonHHS dyamie Bcero ObeT B
rpomootBoji? Kak mnmaHbl Tpomuueckwil Jiec OT Trpo3bl crnacaior? B numanax
COJIEPKUTCSI MHOTO BJIard, a UX KOpa OYeHb TOHKAs, 4TO JeJIaeT U3 JIMaH OTIUYHbIC
POBOAHUKU DJIEKTPUYECKOTO TOKa. Ecmu MOJHUS MomnajgaeT B IepeBO, HA KOTOPOM
3aKpENUINCh TUAHBI, TO 3aPs YXOIUT MO «KUBBIMY» MPOBOJIaM B 3€MIIIO.

CMemaHHOe cOeIUHEHUE.
. 4 Om
3adaua: Yetblpe pe3ncTOpa COCIUHEHBI TIO CXEME, —

MIPUBEJICHHOW Ha pucyHke. Hanpspkenue Mexny o 4 Om &

Toukamu A u B paBHo 18 B. Omnpenenutp oOiee ——
12 Om

CONPOTHUBJIEHUE U TOKH B OTAEIBHBIX ITPOBOIHUKAX.

[To xakoMy U3 mapasuieIbHO COSAMHEHHBIX PE3UCTOPOB TeUeT OoMbImid ToK? Kakoit Obl

TOK TEK 4epe3 HeTo, €CIIH Obl €ro COMPOTHUBIIEHUE OBLJIO PaBHO HYIIO?

IV. 3a0auu:

1. DnekTpuyeckas cxemMa COCTOMT W3 HMCTOYHHMKA TOKA M JBYX IOCJIEAOBATEIbHO
COEIMHEHHBIX pe3ucTOpoB. CONPOTUBIEHUE OAHOIO U3 PE3UCTOPOB 5 OM, Ipyroro
— HEU3BECTHO. BOJIbTMETp, MOAKIIOUEHHBIM NAPAJIIEIBHO K IIEPBOMY PE3UCTOPY,
nokasan 10 B, a npu nogkiroueHnu ko BropoMy — 6 B. KakoBo conporuBienue

BTOPOTO pe3uctopa’?
49



JIBa mociie10BaTeNbHO BKIIOYEHHBIX PE3UCTOPa 00pa3yroT enuTenb HanpspkeHus. Kak ¢ moMomisio
pe3nUCTOpa YMEHBIIUTh HANPSHKEHHUE?

2. JIa pe3ucropa coeAMHEHbI NapauiebHo. CONpOTUBIEHUE MEPBOrO pe3ucTtopa 2
OM, BTOpPOrO0 — HEHW3BECTHO. AMIIEPMETpP, BKIKOYECHHBIN MOCIEIOBATENBHO C
IIEPBBIM PE3UCTOPOM, MOKa3an 3 A, a IpH BKIIOYEHHM MOCIEI0BATEIBHO CO

BTOpBHIM — 0,5 A. KakoBo cOnpoTUBIIEHHE BTOPOrO pe3ucropa’?

Ecnu 61 ne denaeme owubox, vl peuiaeme CIUUKOM
npocmoie 3a0ayu, U 3Mo OOabUIASL OWUOKA.
@poux Bunvuex

3. B nenu conpotusnenue pe3uctopo Ry =1 Om, Ry, =2 Owm,
Hanpsbkenne Ha Hux U; = 2 B, U, = 3 B. Haiigure

COIIPOTUBJIEHUE TPETHETO PEZUCTOPA.
V. §§ 48-49. Vnp. 24, Ne 1, 2. Yap. 25, Ne 1, 2.

1. Kak u3MeHuTCcs OCBEIIEHHOCTh B KOMHATE, €CJIM BMECTO OJIHOM JaMIOYKu OyayT BKIIIOUEHBI B
CETb MOCJIEI0BATENIBHO JIBE TaKUE K€, KaK 3Ta 0/1Ha?
Hukakum konuuecmeom sKkcnepumeHmos Henvss 00KA3amsv meopuio, Ho
00CmMamo4Ho 00HO20 IKCNepUMenma, Ymoobl e€ onpoeepeHymo.
Anvbepm Dunuwimerin
JlononnumenvbHblil ypox. IKCHHEPUMEHTAJIBHOE 3ATAHHUE:
«A3YYEHUE MOCJIEJOBATEJBHOI'O COEAUHEHUSA PE3UCTOPOB»
Kak ¢ nomoub1o pe3ucTopa yMeHbIIMTh HATIPSKeHHE?

L[EJIb YPOKA: DxcriepuMEHTAIbHO IPOBEPUTH BBIBOJIBI, MOJIYYEHHBIE HA MPONUIOM YpPOKE IMpH
U3Y4YECHHH MOCIIEJOBATEIBHOTO COEAMHEHUS PE3UCTOPOB.
THUII YPOKA: nabopatopHas padoTa.
OBOPYJ[OBAHHUE: wctounuk Toka “TlpakTmkym”, amrmepMeTrp W BOJIbTMETp JIaDOpaTOpHEIE,
KIII0Y, PEOCTaT, ABa PE3UCTOpa Ha KOJIOJKE, COCINHUTEIIBHBIE IPOBOA.
1IVIAH YVPOKA:

BcerynurensHas 4acth
Kpatkuii uHCTpYyKTax)
Brinosnnenue paboTsl

4, 3ama”ue Ha I0M
Il. Wucrpykraxk yuureasi: Kakoe coequHeHHe pe3ncTOPOB
Ha3bIBAIOT MOCJEA0BATEIbHBIM? 3apUCYUTE CXEMY AJIEKTPUUECKOMN
Lenu, COJepXallyl0 JBa  IOCIEA0BATEIbHO  COCIUHEHHBIX
pe3ucTopa, HMCTOYHHUK  TOKa, peocraT, kmod. Cobepute
AIIEKTPUYECKYI0 CXEMY Ha JEMOHCTPAallMOHHOM crojie. Heo0XoaumMo M3MepuTh TOKHM B KaKIOM
pe3ucTope M BO BCEH Llenu, HaMpsDKeHHe Ha pe3ucTopax. Kak u3MepuTh TOKM € TOMOIIBIO OJTHOTO
amnepmerpa? Kak ompenenutbh CONPOTHUBIEHHE PE3UCTOpa, O0OIIee COMPOTHUBICHUE IBYX
MOCJIEIOBATENFHO COEAMHEHHBIX PE3UCTOPOB?
I1l. Otyernas tabnuna:

wmn e

Nemm | Uy, B [U,B U B |I,A|IL,A|ILA |[R,Om |R,,Om | R, Om | BeiBoabl

1.

2.

3.

BeiBoApl 0 pacmpeneneHMM TOKOB UM HANpsDKEHMM B anekTpudeckod 1nenu. IIposepka
CIPaBEAIMBOCTH (OPMYINBI JUISL OINpeJeseHUs] OOLIEro CONMPOTHBIEHHS JIBYX MOCIEA0BATENBHO
COEIMHEHHBIX pe3ucTopoB. Tpu uzmepenus. BeiBoasbl.
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Jonoanumensnoe 3adanue: OnpenenurTe HEU3BECTHOE CONPOTUBIIEHHUE PE3UCTOPA C MU3BECTHBIM
CONPOTUBIICHUEM U BOJbTMETpa (ammepmerpa). Paccuuraiite cuiay TOKa B LeNH U3
[IOCJIEIOBATENIBHO BKJIIOYEHHOI'O PE3UCTOpPa M PEOCTara, IIOCIE 4YEero OIPENENIUTE CHIIy TOKa
3KCIEPUMEHTAIBHO.

V.
Tol pazymom 6HUKHU, no2Y0ICe NOUMU,
Ymo 3uauum 071 HAC HA3BLIBANBCA THOObMU ...
3emnoe ¢ HebecHbIM 8 mebe cniemeHo,
ea mupa cesazamo ne mebe au 0ano?

A. Qupooycu
Z Vpox 44/19 Z PEILIEHUE 3AJIAY

- Ha)10 NbITATHCHA, HanpﬂraﬁTe CBOM U3BHJIMHBI!
L[EJIb YVPOKA: Pa3BuUTh NpENCTAaBICHUE YYEHUKOB O pACIPENEICHUN TOKOB U

HaIpsSHKEHUN B DJIEKTPUUECKUX LEMIX U HAYYUTh UX PACCUUTHIBATH ITHU LIETH.
TUII YPOKA: peumienue 3a1a4.
OBOPYJ[OBAHHUE: MUKPOKAIBKYJIATOP.
1IJIAH YPOKA:

BcerynurtensHas 4acth
Onpoc

Pemenune 3amau
CamocTrosrenpHas padoTta
3azanue Ha 10M

1. Onpoc ynoamenmanvnwuiii: 1. IlocaenoBaTeabHOE COSIUHEHHUE PE3UCTOPOB. 2.
[TapamtensHOE coeMHEHUE PEe3UCTOPOB. 3. CMemaHHOe COeIMHEHNE PE3UCTOPOB.
3aoauu:

agrwdE

1. JlyroBoi#i ¢doHaps, TpeOyromuil s cBoero nuranus HanpsbkeHue 40 B u cury
Toka 10 A, BKIOYMIM B ceTh ¢ HamnpsbkeHueM 120 B yepes peoctar. Uemy paBHO

conpoTuBiieHHE peocTaTa? Kakoi peoctat mogouaeT Ajisi 3Toro?

HpI/I IMOCIEA0BATCIIBHOM COCAUMHCHNHN PCOCTAT «CHEAACT» YAaCTh HAIPSXKCHUA U YMCHBIIACT CHITY
TOKa B IICIIN.

2. Kakue conpoTUBICHHS] MOXKHO MOJIYYUTh, UMes TP pe3ucTtopa 1o 6 Om?

3. JlBa mapaiensHO COSAMHEHHBIX PE3UCTOPA, COMPOTUBICHUE OJHOTO U3 KOTOPHIX
B JIBa pa3a 0oJIbllIe COMPOTUBIICHUS JIPYroro, BKIIOUYEHBI B CETh HanpsukeHueM 90
B. HaiiTu conpoTUBIIE€HUS] 3TUX PE3UCTOPOB U TOKU B HUX, €CIIM TOK B 1enu 1,5 A.

4. K sneKkTpuuecKkoil 1enu U3 JIBYX MOCJENOBATENIbHO COEIUHEHHBIX PE3UCTOPOB |
OM u 2 OM MNOAKIIOYEH HMCTOYHUK IOCTOAHHOTO Hampsbkenus 12 B. Ecnu
napajuielibHO MEPBOMY PE3UCTOPY MOAKIIOUUTH HUACATbHBIA aMmepMeTp, TO
KaKOBBI OyIyT €T0 TTOKa3aHUs ?

Bonpocwi:

1. Ilpu nmocnenoBaTENbHOM COEAMHEHUU PE3UCTOPOB, MX OOIEEe COMPOTUBJICHUE
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0oJIbIIIe, YEM COMPOTUBIICHUE KaXKI0TO U3 HUX. Kak 3TO MOKHO OOBSICHUTB?

[Ipy mnapanienbHOM COEIMHEHMHM pE3UCTOPOB, HMX OOIlee COMPOTUBICHUE
MEHbLIE, YEM COIMPOTUBIIEHUE KaXX10T0 U3 HUX. Kak 3T0 MOKHO 00BACHUTD?

Uto HEOOX0IUMO cJIeNIaTh, YTOOBI YMEHBIIIUTH BBOE CUITY TOKA B pe3ucTope?
OneKkTpuyeckass LENb COCTOUT W3 JBYX MOCIEIOBAaTEIBHO COEJUHEHHBIX
IIPOBOJIOK pa3HOro ceyeHus. C 0OIMHAKOBOU JIM CKOPOCTBIO EPEMEIIAIOTCS B HUX
AJIEKTPOHBI PU MPOTEKAHUU TOKA?

Nwmeercs Tounblil amnepmetp. Kak, monb3ysch MM, HAHECTH IIKAIy Ha APYIoOW,
e11e He POTrpaaynpOBAaHHbBIN aMIIEPMETP?

Kongykrop aBTOoOyca MMeeT BO3MOXHOCTh TMOJIaTh CHUTHAN BOAMTENIO C JIBYX
pa3HbIX To4yek B cajioHe. Kakol nommkHa OBITh CXeMa 3JIEKTPUYECKOW IIENH CO
3BOHKOM JIJISI 3TOr0?

ITon3yHKOBBIM peoCTaT pacCUYMTaH HA ONPENEIICHHYIO CUly ToKa. Kak mocTynurs,
€CJIM HEOOXOAMMO UM PEryJIUpOBaTh BABOE OOJBIINN TOK?

ITokazaHust aMriepMeTpa, BKIFOUEHHOTO MOCIEI0BATEIbHO HA HEKOTOPOM y4acTKe
LeNH, YBeNUYmInch. KakuMu U3MEHEHUSIMU B LIETIH 3TO MOXET OBITh BHI3BAHO?
Kak, mocnemnoBareqbHO WM  MapajuiesIbHO  COEAMHEHBI MeXAy coOoi
OJIHOBPEMEHHO paboTaronire KOHPOPKH IEKTPUIECKOMN TUTUTHI?

10.K NCTOYHUKY IMOCTOAHHOT'O HAIIPSAKCHHA ITOAKIIOYUCH ITOCIICA0BATCIIBHO PE3UCTOP

n peoCTar. Kak wusmensiercs HalIpsoKCHUC Ha PE3UCTOPC B 3aBUCHUMOCTU OT
COIIPOTHUBJIICHUA pGOCTaTa?

1. 3a0auu:

1.

DneKkTpuyeckas Lenb COCTOMT U3 TpeX MOCIEJ0BATEIbHO COEJUHEHHBIX
PE3UCTOPOB, TMOJKIIOYEHHBIX K MCTOYHUKY TOKa C HampsbkeHuem 24 B.
ConpoTtunenue nepBoro pesuctopa 4 Owm, BToporo - 6 OM, U HampsKEHUE Ha
KOHIIaX TpeThero pesucropa 4 B. Haiitu cuny Toka B
LEeNU, CONPOTHBJIEHUE  TPETbEro  pe3ucTopa U
HaIPSKEHUE Ha KOHIAX TIEPBOTO U BTOPOTO PE3UCTOPOB.

OHpeI[eJ'H/ITe IIOJIHOC COIIPOTHUBJICHHUC ILCIIM WM TOKH B U

KaXJOM PE3UCTOPE, €CJIM PE3UCTOPhl COCTWHEHBI TaK, g
Kak MokaszaHo Ha pucyHke, a R1=10Om, R,=2 Om, R3=3 Om, U=11 B.

BHenHss 1ens rajbBaHMYECKOTO AJIEMEHTa COCTaBJIEHA MX TPEX PE3UCTOPOB C
conpotuBieHneM R; = R, = R3= 1 Om. Halitu o61iee conpoTuBIIeHHE.

e WRS | z{h A TRS .o %ﬁRl %Rz TRS 4o

Touku, HaxoAAIMECHd HA OJHOM IPOBOJE, MOKHO COCAMHATH APYr € APYIOM, YKOpayuBas
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nposoj!

4, B nenu R1:3 OM, R2:9 OM, R3:R4:R6= 6 OM,

R; R, Rs
Rs=4 Om. HaliTu conpoTuBieHue 3TOM LEMH.
V. 3amaun ans noBtopeHust Ha ct. 104, Ne 3-5. R Rs R

3amaun i nosropenus Ne 49-51.

1. B xoMHaTe ecTh JBE dNIeKTpuueckue jamibl. COCTaBbTE CXEMY BKIIIOYEHHS B IEMb TaKOTO
MEPEKITF0YaTeNIs, IPU MOMOIIX KOTOPOTO MOXHO OBUIO ObI 30KUTATh Ty WK JPYryIO JAMITY, HITH
o0e BMecTe, Wi, HaKOHEI, 00€ BBIKII0YATh.

2. [ToyeMy HeNb3sl BBITUPATh MOKPOH TPSIKOU MBLIb C MPUOOPOB, BKIFOUYCHHBIX B 3JICKTPHIECKYIO
CETh?

3. Ilpu cpemke ¢ 1ByMs (poTOIAMITaMu, CPOK CITY>KObI KOTOPBIX HEBEJIHK, PEKOMEHAYETCSI BO BpEeMs
HABOJIKM arnapara Ha 00BbEKT CheMKHU BKIIIOYATh JIAMIIBI B CETh TOCIIE0BATENHLHO, a 3aTeM, MpU
CbEeMKe, MEepeKIIoYaTh UX Ha MapauielbHOe coeanHeHne. Kak MOXHO OCYIIECTBHTH TaKoe
MEPEKITFOUYEHUE, UCTIOJb3Ys ABYXITOTIOCHBIH MEePEeKITI0YaTeNb?

Tom, kmo usyyaem npupody He uepe3 uoer o8,
HUK020A He NO3HAem ee 3aKOHOS.
@. ['ecenv

f—i 3AJAHUE: «<M3YYEHUE ITAPAJJVIEJIBHOI'O COEAUHEHMUSA
Vpox 45/20 PE3UCTOPOB»

L[EJIb YPOKA: DxcriepuMEHTAIbHO IPOBEPUTH BBIBOJIBI, MOJYYEHHBIE HA MPOLUIOM YpPOKE IpHU
M3YYEHUH MTapaJuIeIbHOTO COEIMHEHNS PE3UCTOPOB.

TUII YPOKA: nabopaTtopHas padoTa.

OBbOPY]/I[OBAHHUE: wctounuk Toka «lIpakTukym», ammepMeTp M BOJBTMETp JiabopaTOpHbBIE,
KIII0Y, PEOCTaT, ABa PE3UCTOPa Ha KOJIOJKE, COCINHUTENBHBIE IPOBOIA.
1IVIAH YVPOKA:

BcerynurensHas 4acth
Kpatkuii uHCTpYyKTa)
Brimonaenue paboTsr

. 3amaHue Ha JOM d__\‘\%,’ 3
Il. Uncrpykraxk yumrenss. Kakoe coeqvHEHHE pPE3UCTOPOB .% .

Ha3bIBAIOT MapaJUIebHBIM? 3apUCyUTE CXEMY 3JIEKTPUUYECKOU

LeNHu, COAEpXAIllylo JBa IMapajljeIbHO COEIMHEHHBIX PE3UCTOpa, MCTOYHHKA TOKA, peocTara U
kioya. Cobepute AIEKTPUYECKYIO CXeMY Ha JIEMOHCTPAalMOHHOM ctosie. Heo0xoaumo m3MepuTh
TOKHA B KaKJOM PE3UCTOPE W BO BCEHl Llenu, HampsbkeHue Ha pesuctopax. Kak u3meputs TOkH C
noMmoIuel0  ogHoro ammepmerpa? Kak ompenenuts CONPOTHUBICHHE PE3UCTOPOB, oOriee
COIMPOTHBIICHUE JIBYX MapaUIEIbHO COSAMHEHHBIX PE3UCTOPOB?

el NS =

I1l. Oryernas Tadauna:

Nen/m U,B U,,B U, B LA LA LA R,Om [R;,OM |R,Om | BreBoasl
1.
2.
3.
BeiBoabl 0 pacrnpenciieHHd TOKOB M HampshKeHHH B dekTpuueckod 1enu. IlpoBepka
CIPaBEIIUBOCTH  (OPMYIIBI JUISL ONPEICICHHS OOIIEro COMPOTHUBICHHUS JIBYX TapajlielbHO
COCJIMHEHHBIX pe3ucTOopoB. COMPOTHBIIEHHE B IJIEKTPUUYECKOIl HeNH MOKeT ObITh BPEeIHO B
CHJIOBBIX LEMNSIX, HO MOKeT ObITh M0JIE3HO PH MAHUMYJISIIIUSX € JIEKTPHYECTBOM.
Jononnumenvnoe 3adanue: PaccuuTarh 00Iee COMPOTUBIICHUE JIBYX MapauICIbHO BKIFOUEHHBIX
pe3uCTOpoB 1o (GopMylsie, 3aTeM ONPEACTUTh 3KCIEPUMEHTAIBLHO C TIOMOIIBI0 amIepMeTpa U
BOJIbTMETPA.
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IV. Vop. 24, Ne 3, 4, Yap. 25 Ne 3, 4. 3apaun ans noropenust Ne 46, 47.

1. B pacnopspkeHHH LIKOJIBHMKA YEThIPE PE3UCTOPA, CONIPOTUBIEHUE KOTOPLIX: 2 OM, 3 OM, 4 Om
n 5 Om. Kak cieayer cOeIMHUTh UMEIOLIMECS PE3UCTOPbI AJIS MOJIy4YEHUS SKBUBAJIEHTHOTO
conpotusiieHust 22/7 Om? 310 nouTH Yucao 7!

2. HccnenoBaTh 3aBUCUMOCTh CHJIBI TOKa B BETBH IMApAJICIBHOTO COCIMHEHHUS OT ee
CONPOTUBIICHUSI.

Tlonsame — smo NPUBbLIKHYNb U HAYYUMBCA NOIb306ANTbCAL.
P. @eiinman
Ypox PEIIEHHUE 3ATAY

L[EJIb YPOKA: Pa3BuTh NpENCTABICHUE YYEHUKOB O pACHPENEICHUH TOKOB U
HAIPSDKEHUH B JJIEKTPUYECKUX LEMAX M HAYYUTh MX PACCUUTHIBATH ATHU LIENH B

CJIOKHBIX Clly4asiX, B TOM YHCJIE€ C TPUMEHEHHEM MPUHIIUIIOB
CUMMETPHUHU U SKBUBAIICHTHBIX JIEKTPUUECKUX CXEM.

TUII YPOKA: peumienue 3a1a4.

OBbOPYJ[OBAHHUE: MUKpOKAIBKYJATOP.

1IJIAH YPOKA:
1. BcrynurenbHas yacTh
2. Ompoc
3. Ipumepsl 3a1au
4. 3amanue Ha IOM
1. 3a0auu:
1. Haiitu CUIIy TOKOB M HAIIPAKCHUC B LCIIH, CCIIN

aMIICPMCTP ITOKA3bIBACT 2 A, a COIIPOTHUBIICHUC

pesnctopoB Ry = 2 Oum, Ry = 10 Om, Rs = 15 Om, Ry = 4 On. " A

2. PaccuuTaiite TOk yepe3 nepembliuky AB B cxeMe, IpUBEIECHHOU . .
Ha pucyHke. Bennuunsl conpotuBieHuii TakoBbl: Ry = 3 Om, R
= 6 OM, R3 = R4 =4 Om. Hanpsixkenue Ha kinemmax 12 B. Touku & EJG‘

Ha OAHOM IIPOBOJAEC MOKHO COCAHUHATE APYI' C APYTOM.

3. CompoTHBIEHHE ABYX IMOCIEIOBATEILHO COCAMHEHHBIX OJJMHAKOBBIX PE3UCTOPOB
Ha 45 Om OoJblie, YeM COMPOTHBICHHE MPU WX MMapaIeTbHOM COEIUHEHUU.
Haiitu conpoTuBienne 0JJHOro pe3ucTopa.

4. Ecnu y4acTOK 1lemM M3 JABYX [apajuleibHO COEJUHEHHBIX pPE3UCTOPOB
conpoTuBieHUsIMA 3 U 6 OM 3aMKHYThb Ha HMCTOYHUK TOKa, TO CHJIa TOKa B
Hepa3BeTBIeHHON yacTu uenu 30 A. Haitgute cuiny TOka B KaKOM pE3UCTOPE U
HaIpsKEHHE Ha HUX.

Bonpocwi:

3. Uto6w pyka pabouero He momana MoJa Mpecc, Uil ero BKIIOYEHHS HCIIONb3YIOT
JIB€ KHOMKH (1151 TpaBoM U J1eBoM pyku). Hapucyiite BO3MOXKHYIO 3J1E€KTPUUYECKYIO
CXEMY LICTH.

4. K UCTOYHUKY TOKa MPUCOEANHEHBI TApaJIeIbHO TPU OJMHAKOBBIEC SJIEKTPUUECKUE
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namibl. HaueptuTe cxeMy BKJIIOYEHHUS B ATy LI€Mb JBYX BBIKJIIOYATENCH, OUH U3
KOTOPBIX YIpaBisiyl Obl BKIIIOYEHUEM JIBYX JaMIl OJHOBPEMEHHO, a JIPYyrod —
OIHOU TPETHEU JTaMIIOM.

5. Hapucyiite cxemy coenuHeHusi OaTapeilku, JaMIOYKUM M JABYX KIIOYEH, MpHU
KOTOPOM JJIsl BKJIFOUEHUS JIAMIIOUKH HEOOXOMMO 3aMKHYTh 00a KJitoua (XO0Ts Obl
OJIUH KITFOY).

6. B 3aMKHYTyI0 MLe€Nb MOCIEIOBATEIbHO BKIIOYEH PE3UCTOP M AJIEKTpUuecKas
naMnouka. W3MeHUTCss 71U HaNpsbKEHWE Ha  JIaMIIOYKe, €ClIU  PEe3UCTOp
MOAKIIOUUTH C IPYTOM CTOPOHBI JTAMITOYKH ?

7. OObBsiICHUTE TIOCJICICTBUS 3aMbIKaHUs KJo4a B cxeme (puc. 1).

8. ITlapamnenbHO yd4acTKy IIENMUA C COMPOTHBIECHHWEM R; TMOJKIIOUEH PE3UCTOP C
conpotuBieHneM R,. Kak wu3MeHseTcs Ha OSTOM ydYacTKe IeNu cuia
AIIEKTPUUYECKOTO TOKA U HAIPsIKEHUE?

9. K MCTOYHMKY MOCTOSSHHOTO HAIpPSKEHUs TOAKIIOUEH MapalijieIbHO PE3UCTOpP U
peoctat. Kak wu3MeHsieTcs cuia TOKa B PE3UCTOPE B 3aBUCUMOCTH OT
COTNPOTHUBJICHUS peocTaTa’?

10.DOnexTpudeckas 1enb COCTOUT U3 IMSITH OJIMHAKOBBIX PE3UCTOPOB, COCAUHEHHBIX
nocJienoBaresibHo. [lapaenbHo 0HOM U3 PE3UCTOPOB MPUCOSTUHUIIN €III€ OJIUH
TaKoi e pe3uctop. Kak u3MEeHMI0Ch AIEKTPUIECKOE COMPOTUBIICHUE 1IETTN?

11.Ha xaxnaelii KwioMeTp TeyerpadHOro IpoBOAa, YKPEIUICHHOTO Ha Oropax,
npuxoautcas N = 20 wuzonsstopoB. CONpPOTHUBICHUE KaXAOTO M3 HUX IO
oTHomieHuto Kk 3emiie Ri= 103 MOwm. Haittu conpotuBienre R wmzossinuu 1o
OTHOILIEHUIO K 3emiie JTuHuu uinHoi L = 10 kM.

12.Beruucnure moka3zaHus UcadbHBIX aMIepMeTpa U BOJIBTMETPA B JIEKTPHUCCKUX
IETSAX, CXEMbI KOTOPBIX N300pakeHbl Ha pucyHKax 2,3,4. HanpsbkeHue ncTouyHHUKa

Puc. 1 Puc. 2 Puc. 3

Toka 6 B, compotuBieHusi pesuctopoB R; = 1 Om, R, = 2 Om. UnpeanbHblid
aMnepMeTp B LelM MOKHO BPEMEHHO 3aMEHHUTHb NMPOBOAOM, a MeaJIbHbIil
BOJILTMETP BPEMEHHO YIAJUTH U3 Hee!

13.Tlo ywacTKy 1emu, COCTOAIIEMY U3 YEThIPeX OJMHAKOBBIX IMapalIeIbHO
COEIMHEHHBIX PE3UCTOPOB, TeueT ToK 4,8 A. Haiinure cuiny Toka, KOTOpBI OyaeT
T€UYb IO YYaCTKY, €CJIIU 3TH PE3UCTOPBI COCTMHUTD NOCIEA0BATEILHO NPU TOM K€

HaIIPAKCHUU.
55



14 .Tlokaxkute, 4YTO JBa IMOCJEAOBATEIbHO COCIUHEHHBIX pe3ucTopa oO0pazyroT
JENUTENb HAPSHKCHHUS.

15.00bsicHUTE, KaKk OCBETUTh HOBOTOAHIOIO €JIKY JIAMIIOYKAMH, PACCUYMTAHHBIMH Ha
Harpsbkenue 6 B, ecrm Hanpsbxenue B cetu 220 B?

16.HauepTute cxemy 3JEKTpUUECKON LIETH, COCTOsIIEH U3 OaTaper aKKyMYJsTOPOB,
IBYX  OAMHAKOBBIX  JIAMIIOYEK, COEJAMHEHHBIX MapajlIeNbHO, U  TpPeX
BBIKJIIOYATENEH, OTHUM M3 KOTOPBIX MOXHO OBbLIO BKJIIOYATh U BBIKJIIOYATH Cpazy
00€ JaMIIOYKH, a KaXJIbIM U3 ABYX APYIHX — KAKIYIO JAMIIOYKY B OTAEIBHOCTH.

17.Kakoe coenuHeHuE MOTpEOUTENEH DIESKTPUUECKON HHEPrHuM MPUMEHSETCS B
KUJIBIX TTIOMEIIEHUIX ?

18.11oyemy mosiHMS Yaiie ObeT B TPOMOOTBO?

3aoauu:

1. K ceru mHanpsokenueMm 120 B npucoenunsiorcs 1Ba pesuctopa. [lpu
MOCJIEIOBATEIbHOM UX COEAMHEHUU TOK B II€NU paBeH 3 A, Mpu napajjieibHOM —
16 A. Yemy paBHBI CONIPOTUBIIEHUS PE3UCTOPOB?

2. [Ipy TNONKIIOYEHUH amIepMeTpa K CETH IMOCTOSHHOTO HaNpsDKeHHs 4epes
pesuctop comnpotuBieHreM 100 OM cuiia Toka, MPOXOJAIIETO Yepe3 aMIepMeTp,
paBHa 40 MA. Eciiu B 11enb BKIIIOYUTH MOCJIEI0BATEIBHO C aMIIEPMETPOM HE OJIMH,
a JBa TakUX pE3UCTOpa, TO CWJIAa TOKa cTaHeT paBHOUW 24 MA. Onpenenurte
HaIPSKEHUE CETH.

3. Ha yuactke mnenu Hanpspkenwe 24 B, conpoTuBiIeHUs R, R,
pe3uctopoB 4 OM u 46 OM, CONPOTHBIECHKE BOJILTMETPA Z—|:|—®—|:|—ﬁ
110 Om. Onpenenute oKazaHusi BOJIbTMETPA.

4. ]IBe OAWHAKOBBIX JIAMIIOYKM M OAUH pe3ucTop compotuBieHuem 10 Owm
MOJICOEAMHEHBI K UCTOYHUKY HampsbkeHus 6 B nByms crocobamu, Kak MOKa3aHo
Ha pHCYHKe. B 000MX ciydasx Hakaj JaMIIOYKH OAWH M ToT ke. Kakol Tok
IPOTEKAET YEPE3 OAHY JIAMIIOUKY?

[1].IlpuHuunBl  CUMMETPUH  TIPHU

OIIpCACICHUHA COIIPOTHUBJICHHUA

BJICKTPUYECKOM LIETIH.
CuMMeTpUs JIEKTPUYECKOH cXeMbl — CBOMCTBO HEKOTOPBIX CXeM COBMEIATHCSA
¢ co00il MpU MOBOPOTAX BOKPYI HEKOTOPOii ocu. Eciin cxema cuMMeTpU4YHA, TO
HUKAKHMH NPUOOPAMU HeJIb351 YCTAHOBHUTD, C/I€JIaH MOBOPOT UJIU He C/leJIaH!
Pe3ucToppl, 110 KOTOPHIM HE TEYET TOK, HY?KHO MPOCTO YAAJIATH U3 CXEMBbI.

3aoauu:
1. Ompenenute  CONMPOTUBJICHUE
MIPOBOJIOYHOW  CETKH,  €CIIH
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COIPOTUBIICHHUE KaXkJI0T0 3BEHA I.
2. Ha pucynke 1 wu3o0pakeHa OeckoHeUHas R Ry Ry

1enb, oOpa3oBaHHAs MOBTOPCHHEM OJHOTO U o [ |- el | @
TOrO JK€ ODIEMEHTa, COCTOSAIIEr0 U3 CO-
nportuBicHus R; = 2 Om, R, = 4 Om. Haittu R, Re Re

COIIPOTHBIIEHHE DTOM LENU. P
V. Dkenepumenrtanbhoe 3ananue: M3roToBUThH MOJIENH Puc. 1
OMMeETpa, OTTpaayHupoBaTh €r0 IIKAly U U3MEPUTH UM
CONpOTHBIIEHHE  pe3ucTopa. (OOOpyIOBaHME: HMCTOYHUK  TOKa, £
aMIlepMeTp,  peocTaT, HabOp  PE3UCTOPOB C  H3BECTHBIMH
CONPOTHBIICHUSIMH, PE3UCTOP C HEM3BECTHBIM COIIPOTUBIICHUEM, KITFOY, > & | |
COENIMHUTENBHBIE TIPOBOJIA. 3AMKHYB HAKOPOTKO d U 8, YCTaHABIIMBAEM |
Ha IKaye amrepMerpa «0», a pa30MKHYB — YCTAHABJIMBAcM Ha IIKaje
«ooy. JlanpHel mas rpalydpoBKa ¢ TIOMOIIBIO PE3UCTOPOB C U3BECTHBIM COTIPOTHBIICHHEM.
Ecnu 6 3a0daue memnvuie mpex nepemeHHblX, 2m0 He 3adaud,

a e

ecau 601vbULe B0CLMU — OHA HepA3peuuMd.
"Quzurxu wymsam'"

on. ypok. PACHIMPEHUE IMPEJAEJOB USMEPEHUS

AMIIEPMETPA U BOJIbTMETPA
LEJIb  VYPOKA: IlpoaeMOHCTpUPOBaTh TMPUMEHEHHE TMOCIEI0BATEIBHOTO U
napajijIeIbHOrO COEIMHEHUS PE3UCTOPOB ISl PACHIMPEHHs TMPEIEIOB H3MEpPEHUs
AIEKTPOU3MEPUTETbHBIX IPUOOPOB — aMIIepMeTpa 1 BOJILTMETPA.
TUII YPOKA: xoMOMHUPOBaHHBIN.
OBOPYJ[OBAHHUE: amMmniepMeTp U BOJIbTMETP.
1IJIAH YPOKA:

BcerynurensHas 4acth
PabGora Hazx ommOkamMu
OObscHeHue
3akperieHue

3amanue Ha 1OM

agkrwn e

Ulywr wa 104

I1. Bonpocui:

1. B kakux cirydasx HEOOXOJIMMO HCIOJIB30BaTh MOCJIEI0BATENIbHOE (TTapaJlIeIbHOE)
COCIMHEHUE MTOTPEOUTENCH dMEKTPUIECKON dYHEPTUH?

2. Ha3oBuTe JOCTOMHCTBA U HEJOCTATKH IOCJIEIOBATEIHHOTO (MapaieIbHOTO)
COEIMHEHUS MOTPEOUTENEH MEKTPUIECKON IHEPTUH.

3. B ocBerutenbHylo ceTh ¢ Hanpsbkennem 220 B Hamo BKIIOYHTH YETHIpE
OJIMHAKOBBIE JIAMIIbI, JAlOlIME TOJHBIA Hakain npu HampsbkeHuun 110 B. Kak
CJIeIyeT COSAMHUTH JIAMITBI, YTOOBI OHHM HE TEePEeropaiy Mpy BKIOYCHUH UX B TY
KE CEeTh?

4. Haueptute cXeMy BKIIOUYEHHUSI B OCBETUTEIBbHYIO CeTh ¢ HampsikeHuem 220 B
TPEX JIaMII, U3 KOTOPBIX OJHA TpeOyeT Ik HOPpMaIbHOU padoThl HampsikeHus 220
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B, a nBe npyrue —no 110 B xaxnas.
5. Kak u3MeHuTCs cuia TOKa B LENH, €CIM K YYacTKy 3JEKTPUUYECKON eI,
COCTOSIIIEMY M3  HECKOJIBKMX  IAapajjelbHO  COEIMHEHHBIX
PE3UCTOPOB, T0OABUTH €I111e OJUH?
6. Ha pucynke Bce naMnouku ojguHakoBble. Kakue u3 HUX CBETATCA
olMHaKoBO spko? Kakyio namMiy HyXHO BBIKIIOYUTH, YTOOBI
npyrue namiel noracan? Kakas namma cBETUT sipue Ipyrux?

/. U3 kycka mnpoBojoku compotuBienuem 4 OM cupemaHo ) A A
Kosbllo. YeMy paBHO COIpPOTUBIEHHE KOJbLIA, €CIU €ro . .
BKIIOYHTh B LENb JHAMETPAILHO MPOTHBOMOIOKHBIMU . .

a) o a

toukamMu A u B? Uemy Oyner paBHO €ro CONpPOTHUBIICHHE,
€CJIM ATU TOYKHA COECIMHHUTH KyCKOM IPOBOJIOKM comnpoTuBieHneM | Om? Kakum
CTaHET COIPOTUBIICHHUE KOJIbLIA, ECIIM CEIaTh 3TY NEPEMBIUKY ITOIEPEYHOMI?

8. Uto BBI TEMEPH 3HAETE O CIIOCOOAX COEAUHEHMSI PE3UCTOPOB?

9. IoueMy, BBLIKDYTUB JIAMIIOUKY M3
€7I0YHOM THPJISAH/IBI, HEJIb3s 3aCOBBIBATD
B IIATPOH majen? T

10.0O0bscHUTE MOCTEACTBUS TIEPEMEIICHUS
Puc. 1 Puc. 2

JBIDKKA peocTara BIpaso (puc. 1).

11.Kak Oyzner pearupoBaTh HJ€aJbHBIM aMIepMeTp Ha
3aMblkaHue KiIrova (puc. 2). Bee pesuctopsl oMHAKOBBIE.

3aoauu:

1. lanbl conmpotuBieHus: pe3uctopoB: R; = 60 Om, R, = 20
OM, R3 = 90 Om. Ilpu kakoM 3HAYEHUU COMPOTUBIICHHS

pesuctopa R4 Tok, Tekymuit o pe3uctopy Rs Oynmer paBeH

HYJII0?
2. DneKkTpuyeckas Ielb Ha pPHCYHKE 3 COCTOUT U3 HCTOYHHMKA TOCTOSHHOTO
Hanpspkenust 3 B, wumeampHOr0  MUJUITMAMIEPMETpa,

YeThIpEX pEe3ucCTopoB H peoctara. [lpu wu3MeHeHUU
COTNIPOTHBIICHUS peocTata OT HYJS 10 OYEHb OOJIBIIOTO
3HAYCHMS, CUJjIa TOKa B menu u3MeHsercs ot 1 go 0,75 MA.

Onpenenute CONPOTUBIICHUS PE3UCTOPOB.

3. Ompenennute CONMPOTHUBICHHE TIPOBOJIOYHOTO Kapkaca B
BHJIE KBaJpara ¢ JAUAroHajsIMHU, CHasHHbIMH B LeHTpe. Kapkac
BKJIIOYEH B 1enb ToukamMu A u B. CompoTuBieHHE CTOpPOHBI

KBajpara I.
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4. PaccunraiiTe MOJIHOE CONPOTHUBICHHE LIEMU U TOKU B
npoBoaHMKaX, ecnu: Ry = 6 Om, R, = 12 Om, Rz = 4
Om, R4= 6 Om, U=4,8 B.

5. Onpenenure compoTuBieHWe Ry U 1enu Mexay
ToukamMu A u B, eciii nepBblil aMriepMeTp NOKa3bIBAET
3 A, a moka3zaHus BTOPOro ammnepMmerpa passsl 1,5 A.

6. I3 mpoBOJIOKH MOCTOSIHHOTO TMOINEPEYHOrO0 CEUEHMUS

uzrotoBiieH kBagpar ABCD. Ilpu mnoxakioueHuu
HMCTOYHUKA ITOCTOSIHHOT'O HAIPSDKEHUS MPU MOMOIIH
IPOBOJIOB C MAJIBIM CONPOTUBJIEHUEM K COCEIHUM

BCpIINHAM KBaJparta A n B nmonHas cujia Toka B OCIIN

paBHa 64 MA. Kakoli cuiibl TOk OyAeT mporekaTh 1o cropone AD, eciu TOoT ke
UCTOYHUK HANPSDKEHUs MOAKIIOYUTH K BepiinHaM A u C?

7. I3 xycka npoBosioku compoTuBieHueMm 10 Om caenanu Kojabio. ['1e K KOJbIly
clelyeT MPUCOCIUHUTH TMPOBOJA, MOABOASIIME TOK, YTOOBI CONPOTHBIICHHE
KOJIbIIa 0Ka3aJ10Ch paBHbIM 1 OM?

1. AMnepMerp CIyXKUT AJIE U3MEPEHUS CUJIbl TOKA, BOJIBTMETP — JIJISi U3MEPEHUS

ANIEKTPUYECKOro HampspkeHus. (OCHOBHOM 4acThl0 ATHUX NpUOOPOB  SIBISETCS

rajlbBaHOMETpP, OTKJIOHEHUE  CTpPEJIKU

|0_>/R§ | Io—>
KOTOporo IMPOIMOPIHUOHAJIBHO CHJIC \A_/
IMPOTCKAOIICTO 4YCPC3 HCIo TOKa. Cuna
Ru

TOKa, BBI3BIBAIONIAS] OTKJIOHEHHUE CTPEIKU
ragbBaHOMeTpa Ha Bcro mkany (lp), paBHa
0,25 ™A, mostomy 3TOT TpHOOP

CIIOCOOEH HW3MEPSTh HEMOCPEICTBEHHO
TOJIbKO ciaOble TOKH. MOKHO JIM paclIMpUTh TpeNebl U3MEPEHUs TallbBaHOMETpa

oy R,
(amnepmertpa)? Ilycts o mpoBoay TeueT Tok cuioit | = nly. Torna: R, = 1"
n —
IIIyHT - ycrpoiicTBo, KOTOPOE MO3BOJISAET YIEKTPHYECKOMY TOKY IIPOTEKATh B 00X0 KAKOI0-
JU00 y4acTKa cXeMbl, 00bIYHO MPeACTABJsIET c000i HU3KOOMHBIN Pe3UCTOP, KATYIIKY HWJIH
NMPOBOHUK.

MoxHO 1M TalbBaHOMETpP MCIOJIb30BaTh B KadecTBe BosbTMeTpa? [la! Ho stor

BOJIbTMETP CIIOCOOEH MU3MEPSTh HEMOCPEACTBEHHO OYEHb Malible HampsbkeHus: Uy =
)Ry, Tne Ry — BHyTpeHHee CONPOTUBIECHHE BOJBTMETPA. MOMKHO JHM PACIIMPUTH
npeaensl u3MmepeHus: BosibTMerpa? IlycTh mpenen uszmepenust BosbTMmeTpa Up, a
Heooxoaumo usmeputb U = nU,. Toraa Ry,, = Ry(n-1).

4Ry
QLENNORORONORO F O,
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V. Bonpocwi:

1. Kak u3MepuTh HampspDKeHHE TOpoOJCKoW ceTtw, mnpesbimawomeid 200 B, ecnu
MMEIOTCSI BOJIBTMETPHI CO IIKajJaMu TobKO 10 150 B?

2. Ha y4acTke 5JIEKTpUYECKOM LIENMH BKIIOUMIM MOOYEPEAHO JBa HCIPABHBIX
aMIepMeTpa, NpUYeM MEepBbIA MOKa3ajl MEHBIIYIO BEIUYMHY TOKA, Y€M BTOPOM.
OObsicHUTE SIBJICHUE.

3. Kak u3Meputh HanpspKeHUE B CETH MPUOOPOM, U3MEPSIOIIUM CHITY TOKa?

4. Kak npuMEHUTb 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsAna K OOBSICHEHUIO
3aKOHOB IOCJIEI0BATEIBLHOTO U MapajuIeIbHOI0 COAMHEHHS TIPOBOHUKOB?

5. Y4yeHHK MO omuOKe BKIOYWI BMECTO BOJBTMETpA MPHU U3MEPEHUU HaANpPsHKEHUS
Ha ropsuieil iammnouyke amnepMerp. OObSICHUTE, YTO MPOU3OILLIO C BEIMYUHON
TOKa B LEMH.

6. Kak u3MepuTh CONPOTHUBICHHE JAHHOTO aMIEPMETpPa, €CIH HMEETCs JIPYroi
aMIepMeTp, CONPOTUBICHUE KOTOPOTO U3BECTHO?

7. TlpuBenute mpuMepsl LENHU, KOTOpass HE CBOJAUTCA K KOMOMHALMSIM
MOCJIEIOBATENIbHBIX U MapaIETbHbIX COCAMHEHHM.

8. Tpu pesucropa coeauHeHbl MocieaoBaresibHO. Kak, He pa3zbequHsis lemnb, C
NOMOIIBI0 JABYX JIOMOJHHUTEIBHBIX MPOBOJOB COCAUHUTH 3TH PE3UCTOPHI
napajuiesbHO ?

9. Kak ompenenuTh CONPOTHBICHHE TAHHOTO BOJBTMETPA, €CIU HMEETCs JIPYroi
BOJIBTMETP, COMPOTUBIIEHUE KOTOPOTO U3BECTHO?

10.Kakoit amriepMeTp 1, Kakoi BOJIBTMETP Ha3bIBAIOT UjieaibHbIMU? [Touemy?

11.B kakoM ciy4dae T[OCIEOOBAaTE€IbHO K  BOJBTMETPY ~
IPUCOETUHSIOT 100aBOYHOE CONPOTHUBIICHHE? 1 3

12.Ha pucyHke Bce JaMIIOYKH OJWHaKOBble. Kakue u3 HHUX A
CBETATCS OJMHAKOBO sipKOo? Kak HM3MEHHMTCS Hakall JaMil, 2 ° +¥
€CJI BBIKPYTHUTD JIAMIIOUKY 5, JIaMIIOUKy 17

13. MoXHO M TOIKIIOYUTH HEMOCPEJACTBEHHO K 3aKMMaM MCTOYHUKA TOKa
aMIepMeTp, BOILTMETP?

14.Kakue cuMMeTpUH €CTh Y KBajiparta?

15. [ToueMy LIYHT K aMIIEPMETPY, U3MEPSIOLIEMY OOJIBbIINE TOKHU, OyIeT UMETh OOJIBIIYI0 Maccy?
3aoauu:

RA RA
1. B snekTpuueckol 1enu, cxema KoTopoil n3o0paxeHa . "
Ha PUCYHKE, HEPBHI aMIIEPMETP MOKa3bIBaeT TOK 15 - °
R
MA. ComnpotuBieHne Kaxjaoro pesuctopa 1 Ow, R

BHYTPEHHEE CONPOTUBIICHUE KAXKIOr0 amrepMmerpa —

0,5 Om. Haitnute TOK, TeKyIuil yepe3 nepeMoluky AB.
2. lns wW3MepeHHs BeNMYMHBI HEM3BECTHOTO CONMpOTHBICHHS R Obuta coOpaHa cxema,
n3zobpakeHHast Ha pucyHke 1. I[Ipu sTom amnepmerp nokasan |1 = 1 MA, a BonsT™Merp U; = 4,8 B.
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[Tocne atoro cobpamu npyryto cxemy (Puc. 2) u3
TEX K€ DJIEMEHTOB, MPHU 3TOM MPUOOPHI MOKa3aIn
ToK |2 = 2,5 MA u manpsikxenue U; = 4,4 B. Kakosa
K€ UCTUHHAs BenndnHa R?

3.B CXeMe, n300pakKE€HHOM  HAa  PHUCYHKE,
conpoTuBiieHUus pe3uctopoB R1 = Ry = R3 = Ry =1
Owm. Ilpu nogaue Ha Bxoa cucteMbl HanpsbkeHus U = 5

R
B, HanpsXeHMs Ha OTHX PE3UCTOPAX PaBHBl o |
cootrBerctBenno U; =1 B, U, =2B, Us=3B, U; =4 U
B. Berunciaure comnportuBieHne R kpaiitHero seBoro Ry Rs R, Ri

pe3ucropa B cXeme.

V.

1. Onpenenute compoTuBneHue BonbTMETpa M amrepMerpa. OGOpyHIOBaHHME: HMCTOYHUK TOKa,
aMIepMeTp, BOJIbTMETP, PEOCTaT, K04, COEIUHUTEIbHbBIE POBO/IA.

2. Tlpy MOJKIIOYEHNH B CETh TPEXJIAMIIOBOM JIIOCTPBI € JBYMs BBIKIIOUATENSAMH ObLIa JOIyIIEHA
omuoOKka. B pe3ynbraTe 3TOTO MpH 3aMbIKaHUH OJHOTO W3 BBIKJIIOUATEINCH BCE TPH JAMITBI TOPEITH
HETIOJHBIM HakajoM. [Ipu 3aMbIkaHMM APYroro BBIKIIOUYATENS TOpeja HOPMalbHBIM HAKaJoOM
TOJBKO OJIHA W3 JIaMII (JIB€ Jpyrue HE ropeiu), U TOT ke dPQeKT maBano 3aMbIkaHUE 000UX
BEIKJTFOUATENIeH OJHOBpEeMEHHO. [Ipu pa3oOMKHYTHIX BBIKITFOUATENSIX BCE TPU JIAMITBI HE TOPEIH.
Hapucyiite cxemy BkiltoueHus: U 00bsicHUTE HaOo1aeMble 3G eKTh?

Hem npeomema 6onee 3axeamwvisaroujeco, 6Oonee O00CMOUHO2O
usyuenus, yem npupooa. Ilonames >3mom GenuKuli Mexamusm,
0OHAPYIICUMb CUTLL, KOMOpble 8 HeM pabomarom, U 3aKOHbl, UMU
ynpasigowue, - 60m GeIUYAUULAS Yellb Yell08eHecK020 pa3yMd.
Huxona Tecna
r =( KOHTPOJIBHAS PABOTA Ne 4
Vpox 46/21
Ho eam moniocw, bezsecmuvie!
Ewe 6 nounoti menu
Cokpeimble, He Jicusuiue,
I psaoywue ocnu!

> Jworame ] < o
Vpox 47/22 PABOTA M MOIIIHOCTbD JEKTPUUYECKOI'O TOKA

Kaky1o 3Hepruio nepeaaer 3J1eKTpu4ecKoe 1moJjie CBO0OOHbIM 3apsiiaM B IPOBOJAHUKE?
L[EJIb YVPOKA: ]Jlatb mnpenctaBieHHe 00 DSHEPreTHYECKUX TMPEBPALICHUSX,

MIPOUCXOMIAIINX B STEKTPUUCCKUX IEMAX, JOOUTHCS IIOHUMAHUS SIBICHUSI HarpeBaHUS
MIPOBOJTHUKOB AJIEKTPUUYECKUM TOKOM, BBIBECTH (DOPMYIIBI JIJIsi ONpeeNeHUus: paboThI
M MOIIHOCTH 3JIEKTPUYECKOTO TOKa, chopmynupoBarh 3akoH J[xoyns - Jlenna,
MO3HAKOMUTH YYalIUXCAd C NpubopamMu s HW3MEpeHUs paboThl M MOIIHOCTH
AIEKTPUUYECKOTO TOKA.

TUIT YPOKA: xoMOMHUPOBAaHHBIN.

OBOPY/[OBAHUE: AIIEKTPOABUTATENh JA0OPATOPHBIN, IMITaTUB, OJOK, TpPY3,
BeIIpsiMuTeNh BC—24.
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LIJIAH YPOKA:

BcerynurensHas yacth f
Pa6ora Hajg ommokamu M
OObscHeHue
3akpernieHue
3ajanue Ha JI0M

I1. PaGoTa Han ommbOkamu, TONMYIIEHHBIMU IPU BBIMOJTHEHUN KOHTPOIBHOM paOOTHI.

koo

Bonpocwi:

1. ITouemy Henb3sl aMIIEpMETP MOJAKIIOYAThH MapaieIbHO MOTPEOUTEINO?

2. B kakom ciyyae napajuiesibHO aMIIEpMETPY MOAKIIOYAOT ITyHT?

3. Uro o0111ero 1 B 4eM pazivure MeXIy UIKOJIbHBIM aMIIEPMETPOM U BOJIBTMETPOM?

4. Kak M3MEHUTCS T[OKa3aHUE BOJBTMETPA, €CIU K HEMY TOCIeA0BaTeIbHO
MOJKJIIOYUTH J00AaBOYHOE COMPOTUBJIEHUE, PABHOE BHYTPEHHEMY CONPOTUBIICHUIO
BOJIbTMETpA?

5. Uro HeoOXoIMMO cAenaTh, 4YTOOBl PACHIMPUTH BJIBOE MpeAesbl HU3MEPEHHS
amriepMeTrpa (BoiabT™MeTpa)?

1
]
6. B anekTpuuecKoil 1enu, cxeMa KOTOPOH NpelcTaBieHa Ha |7 R

pucyHke, Oarapeiika W  U3MEpUTENIbHbIE  MPUOOPHI

uneanbHble. [loa3yHOK peocrara mepeMeniaroT BOpaBo (1O
pucyHky). Kak nusmenstorcst mokasanusi amnepmerpa’?
7. Ilouemy compoTHUBIIEHHE amIepMeTpa AODKHO OBbITh Majo, a CONpPOTHBICHUE

BOJIbTMETPA HA00OPOT BEIUKO, MO CPABHEHHIO C CONMPOTUBIICHUEM pe3rcTopa?
8. Kakoe aeiicTBre TOKa JSKUT B OCHOBE PabOTHI rajbBaHOMETpa?
I1l. Cxema mpocteiimeit smekTpuveckod 1enu (pUCYHOK Ha Jocke). Ecnwm

HaIpsKEHHUE Ha KJIEMMaX UCTOYHHKA ToKa 4,5 B, TO KaKylo SHEpPIrulo MoJy4aeT 3apsil
1 Kir oT uctounuka Toka? Kakoit aHeprueit ternepb 00aa1aeT 3TOT 3aps/l Ha KIEMMe
“+” ucrounuka Toka? 4,5 J[>x! Mexanuueckasi aHaJIOTUsl 3aMKHYTOM JIEKTPUUYECKOM

ﬁc/E:Q \ 1kr

— e * g
C
@) Bs13kast sJkuaKocThb j
o A =mgH F.

nenu. Ha kakoif BeicoTe mapuk maccor 1 kr Oymer obOnamarh 3amacom >Hepruu 4,5
JIx? Kakyro sHepruio coodIaeT HCTOYHMK ToKa ¢ HanpsbkenueM U 3apsiay q?
A =A"=qU!
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Ecnm 3aMKHYTB KIIFOY, TO IPOUCXOUT «IIAJICHUE» DIIEKTPUUECKUX 3aPAIOB C KIEMMBI
«+» Ha KIEMMY «-«, UX IOTEHIMAIbHAs SHEPIUsl YMEHBIIAETCSA, & KUHETUYECKAs. .. "7
IIpu mageHnn CKOPOCTh MIAPUKOB YBEIUYUBACTCS, TOITOMY JOJIKHA BO3PACTaTh CUIIA
Toka? Ha camom nenme cuna Toka He u3MmeHnsercs. l[louemy? AHanmorus: najaeHue
IIapUKOB B BS3KOW cpefe (MapaumItoTUCT). OJEKTpUYecKas LeNnb OKa3bIBaeT
MPOTUBOACHCTBUE (COMTPOTUBIIEHUE) MTPOTEKAIOIIEMY IO HEM TOKY!

U 2
[peBpamenus sueprun: A = A'=qU =1Ut=1°Rt =—t

Bcezoa I[locneoosamenvroe. Ilapannenvhoe.
HpI/I MMOCJICAOBATCIIBHOM COCAMHCHUU PC3UCTOPOB TOK COBCPUIACT 6OJ'IBHIYIO pa60Ty
Ha TOM PC3UCTOPEC, COIPOTHUBICHUC KOTOPOTO 60J'IBIJ_I€, a Ipu mIapaJjuiCJIbHOM —
HA000POT. DieKTpUUecKas dHeprusi yaAo0Ha TeM, YTO JIETKO MpeBpallaeTcs B Ipyrue

BHIBI SHEprun. Ecu B rern pesuctop: A'= Q =1°Rt — 3axon Jlxoys - Jlena.

Hcropuueckas cnpaBka: /[)Xoynab B CBOMX ONbITaX XOTEJ MOKa3aTh, YTO TEIJIOTA, BhIJEIseMast
TOKOM, BBI3BIBAETCSA yJapaMH 4YacTHIl 3JIEKTpHYecKkoro ¢mouaa (2JIEKTPOHOB) O YaCTHUILBI
npoBofHuka. [losromy, ecnu yBenuuuMBaeTcs cuUjla TOKAa, YBEITUYUBAETCS CKOPOCTh YaCTHII
aneKTpudeckoro (Girouaa, W yAaphl HOJydaloTcs OoJiee CHUIBHBIMU M 0Oo0jiee 4YacThIMHU. 3aKOH
JIxoyns W TEIJIOBBIJENIEHUE HUIPaloT OOJIBLIYI0 pPOJIb B COBPEMEHHBIX AJIEKTPOXUPYPTUUECKUX
METO/Iax ¢ MPUMEHEHHEM 30HJIOB. B Takux ycTpoilcTBax TOK TE€UYET OT «aKTUBHOTO JJIEKTPOJIa»
yepe3 OMOJIOTUYECKYI0O TKaHb K 3a3eMJICHHOMY 3ueKTpoay. CoNnpoTHUBIIEHHWE TKaHW 3aBUCUT OT
IUIOUIAM KOHTAKTa C aKTHUBHBIM 3JIEKTPOJOM M OT IOJIHOTO CONPOTHUBIICHUS MEXKAY aKTUBHBIM U
3a3€MJICHHBIM DJIEKTPOJIOM. B  3JeKTpOXupypruu MpoJOJKUTENIBHOCTh BO3ACUCTBUS YAacTO
KOHTPOJMPYETCS MPH MOMOIIM PYYHOTO BBIKJIIOYATENsI WJIM HOKHOM menanu. Pa3Hble BapuaHTHI
KOHLIEHTPUPOBAHMS BBIACNSEMOTO TeIja Ha OOBEKTEe JOCTUTalOTCSl MPUMEHEHHEM aKTHBHBIX
ANIEKTPOOB pa3HOW ¢opmbl. Tak, ecnu Temno HYXKHO Ui pa3pe3aHusl TKaHU, NPUMEHSIOT
3a0CTPEHHBIN AJIEKTPOJ, a CBEPTHIBAHWE KPOBU JIOCTHraercs npu nomouu auddysun Tera,
BBIJICNISIEMOT0 Ha AJIEKTPOE € OOJIBIION MOBEPXHOCTHIO.

+ e o o e B snektpoaBurareiie 4acth 3JIEKTPUYECKOU
C

DHEPrUU TMPEBPALIAETCS B MEXaHUUYECKYIO

- g («naparouye» >eKTPUYECKUE 3apAIbI MOTYT
=m

.g © = coBepmwaTh pabOTy, HANpUMEp, BpAIIATh
- y

e e—e—0—o- BEPIYLIKY): A'=Q+A, 7="100%.

PaGora, coBepiiaemas >JIEKTpOIBUTATENIEeM MPH MOAbEeMe I'py3a (IeMOHCTpallus), €€ 3aBUCUMOCTh
OT HampspKeHUs U cuiibl Toka. Ho pabGora moxker ObITh mpousBeneHa 3a noboe Bpemst! [lpumep:
noabeM OETOHHOW MIIMTHI Maccod 3 T Ha MATHIN 3TaXX MOJABEMHBIM KPAaHOM M YYEHUKOM. Tak H
pa3iIUyYHbIE JBUTATENH, MOAKIIOUEHHBIE K OJTHOM M TOH e 3JIEKTPUUYECKOH 1enu, 3a OJHO U TO e
BpeMs IPOU3BEIYT Pa3HYIO pabOTy (AJIEKTPOABUraTENlb OT OPUTBBI U OT CTHUPATHHON MAIllUHbI).

duexkTpuyeckasi MOIIHOCTH (P) — CBOMCTBO JJIEKTPUYECKOr0 TOKA COBEPUIATH
padoTry 3a JaHHBII NPOMEXYTOK BpeMeHH, H3MepsieMOe OTHOLIeHUEeM
NPOU3BEIeHHOM PadO0ThI K 3TOMY IIPOMEKYTKY BpeMEHHU.
Al U 2
P=""=h | =1°R=—
t R




Eannaumna mommuoctn BCHU: 1 Br=1B'1 A. 1 kBr= 1000 Bt. 1 MBT = 10° Br.

DneKTpUUYECKUH e SKBUBAJICHT | JlomaquHON cuiibl paBHseTcs 746 BT.
Bonpoc: Kak u3rotoButh cipaiib Jyist 1Ta00OPAaTOPHOU AMEKTPOIUIUTKH MOIIHOCTHI0 300 BT?

3Hast MOILIHOCTb, MOXHO PacCUUTaTh pabOTy AJIeKTpUUecKoro Toka: A’ = Prt.
Enununa pa6otrer B CU: 1 Ixx = 1 Br'1 c. Ynorpebnsembie enuHUIBI paboThl: 1

kBt1-u = 3600000 Ix = 3,6 MJ[x. Tapud: B =2 py6./(kBT-u).
Cderunk 3j1ekTpuyeckoii sneprun. Jlemoncrpamus. O603HaueHNE HA CXeMax: Wh
Iosiesnas nngopmanms: 1 kKBT-4 31eKTpO3HEPIHU JOCTATOUHO JUISl TOTO, YTOOBI:

e 500 yacoB ciylaTh paguo; LTI

e 110 yacoB OpUTHCS ANEKTPOOPUTBOI;
e 12 yacoB CMOTpPETH LIBETHOU TEIEBU30D;
e 2 yaca IIBIJIECOCUTE;
e Bcekunsatuth ABa YallHUKA BOJIBIL.
A" O
1. lns uenmm ¢ pe3uCTOpPOM: R P — mommocth
paccessnusi. Kak mormmath cioBa: «Jlamma momuocteio 100 BT»? Bakneiimme mapameTps
PE3UCTOPOB: HOMUHAIILHOE COMTPOTHUBIICHHE, KITACC TOYHOCTHA U MOIIHOCTH PacCesiHuA.
A’ A
2. Jlast uenu ¢ MOTOpoM: P =— = Q +—,rae N = . MeXaHM4YecKasi MOLHOCTb.
, R A Nt N
KIIJI nenu ¢ MOTOPOM: /@ _@7/ 1 =--100% = ——100% = —100%.
A Ut P
IV. 3aoauu:
1. Kakoil TOK TeueT B JiaMIl€ MOIIMHOCTHIO 6 BT, MOAKIIOUYEHHONM K HMCTOYHHUKY

Hanpspkennem 60 B, Ha koTtopoe oHa paccumrana? Kakas mourHocTh Oyner
BBIJICTISATECA HA JIAMIIe, €CJIM €€ MOAKIIOYUTh K UCTOYHUKY TOKa C HamNpsyKeHUEM
70 B?

HomuHajbHBIE mapamMeTpbl — 3HAYCHUA (BKJ'IIOLIajI Hux I[OHYCKI/I) HaIpsKCHUA, TOKAa, MOIMHOCTH,
YCTaHABJIIMBAEMBIC U3TOTOBUTCIIEM 060py,Z[OBaHI/I${ JJI €ro HOpM&J’IBHOﬁ pa6OTBI.

2.

Pob6or-kBampokonTep ucnonb3dyeTcss ais (HoTocheMKH MecTHocTu. Ompenenure,
CMOJKET JIU TaKOM POOOT MOJHATHCA Ha BBICOTY | KM, €CJIM €ro Macca paBHa 4 KT, a
€MKOCTh €T0 AJIEKTpruUecKoi 6artapen cocrapiseT 10 Br-u.

. TpeOyeTcsi W3rOTOBUTH HArpeBaTEIbHYIO CHUpaib MouiHOCcThi0 440 Bt s

BKJIIOUEHUS B ceThb C¢ HampspkeHueM 220 B. CkoabKO HYXHO B3STh IJI1 3TOTO
HUXPOMOBOU IIpoBOJIOKH AuameTpom 0,4 Mmm? Y enpHOE COMPOTUBIEHUE HUXPOMA
B HarpeToM cocTtostHuu 1,05 MkOM-M.

. Bl mpuminy B Mara3uH KymnuTh JIaMIIO4Ky Juisi ¢oHapuka (BHyTpu — naBe Oartapeliku mo 1,5 B

KaXK7asl) ¥ BUJIUTE, YTO B MPOJake UMEIOTCs cienyromue nammnouku: (2 B; 100 mA), (6 B; 0,15
A), (3,6 B; 0,15 A), (3,5 B; 0,25 A). Kakas u3 nammnouek OyaeT ropeth sipye?

Bonpocwi:

1.
2.

[Toyemy mpoTeKaromnii MO PE3UCTOPY ANEKTPUUECKUI TOK HATPEBAET €ro?

Yro HGO6XOI[I/IMO CACJIaTh, YTOOBI BABOC YBCINYHUTHL MOIIHOCTBH, paCCCHUBACMYIO
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10.

11.

12.

13.

V.

Ha pe3ucrtope?

HazoBuTe OCHOBHBIE MOTPEOUTENH IIIEKTPUUECKON SHEPTUU B OBITY.
[IpousBeneHHass paboTa MOKa3bIBAECT, Kakas SHEPrus Neperaercs OT OJHOTO
¢puznueckoro odbekTa (kakoro?) K Apyromy (kakomy?) mpu UX B3aUMOJICUCTBUM.
[IpuBenure npumepsl.

Bona narpeBaercsi Ha JJIEKTPUUYECKOW IUIMTKE MOCTOSAHHOW MOIIHOCTH. YTO
TpebyeT Gombiero Bpemenu: Harpesanue ot 10 1o 20°C wu ot 80 10 90°C?
Yepe3 namMmouky KapMmMaHHOro (oHaps W yepe3 JiaMIily, BKIIOYEHHYIO B
AIEKTPOCETh JIJIsi OCBEIIEHUS, TPOXOJAUT TOK MPUOJIM3UTEIBHO OJHOM M TOM K€
BeaMuMHbL. [loyemy ke 3TH JaMIOUYKH BBIJEISIIOT pa3HOe KOJUYECTBO TEIUIOTHI
pU MPOXOKICHUH Yepe3 HUX TOKA B TEYEHUE OJHOIO U TOTO K€ BPEMEHU?
Kakumu mnpubopamMu M Kak MOXKHO TPOBEPUTh MCIPABHOCTh CYETUYHMKA
AIEKTPOIHEPTUU ?

Ecnu 661 conpoTuBIIEHHE OTCYTCTBOBAJIO, TAKHE YCTPOICTBA, KaK JIEKTPUUECKUE
oJiesiyia, HEKOTOPbIE Pa3HOBUIHOCTH YaTHUKOB U JIaMITbl HaKaJWBaHUsA, ObLIU Obl
HEBO3MOXHBI. [Touemy?

[Touemy npoBoAa, MOABOASIINE MNEKTPUUECKUN TOK K JIEKTPOKAMUHY, TIOYTH HE
HarpeBaroTcsi? Hanmpumep, conmpoTHBIEHUE IIHYpa 3JieKTpokamuHa okojo 0,01
OwM, a COnpOTHUBJICHUE CITUPATIA B HATPETOM cOCTOsTHUM 0KoJio 100 OMm, mosromy
UMEHHO Ha HEH BbIAENAETCS MOYTH Bce Temo. To ke camoe HabmonaeM B
TUTABKUX MPETOXPAHUTESIX.

MomHoCTh 35ekTpuyeckoro ytiora paBHa 0,6 kBT. Beiuuciaure paboty Toka B
HEM 3a 1,5 4. CKOIBKO MPU 3TOM PACXOYyETCsl SHEPTUU?

[locnenoBaTenbHO  COEIMHEHBI MEIHAasT W HHUKEJIMHOBas  IMPOBOJIOYKH
OIMHAKOBOI'O0 JuaMeTpa. UTo MpoM30UIET, €Cau Ha KOHIbI LEMNOYKH MOAaTh
HarnpspKeHue?

Oxono 60% Bcelt moTpedIsieMoi SIEKTPUUIECKON IHEPTUHU B OBITY TPUXOIUTCS HA
ANEKTPUUECKYIO UTy. [Ipennoxkure cnocoObl 5KOHOMUU ITOU IHEPTHUH.

[Touemy nsneKkTpoaBUTaTENb, PAOOTAIONINI BXOJIOCTYIO, HArpeBaeTcs MEHBbIIIE,
YeM KOrJa OH HarpyeH?

§§ 50-52. Ymp. 26, Ne 1, 2. Yrp. 27, Ne 1, 2. 3amaun st moBroperus Ne 52 u 53.

IToaroroBuThCs K 1abopaTopHoii padote Ne 7.

1.

2.

3anuiuTe HOMMHAJIbHBIE MOIIHOCTH JOMAIIHUX HOTpPEOUTENeH 3JIEKTPUUYECKOW 3HEPruu
(JTamIIouky, yTIOra, XOJOAUIbHUKA, BEHTHISATOpA U T. 1.). [loacunTaiiTe nx 0OIIyI0 MOLTHOCTS.
Hcnonb3ys macnopTHbE JaHHble OaTapeiiky, TralbBaHUYECKUX DJIEMEHTOB, JAMIIOYKH
KapMaHHOTo (poHapuka, ompeaeauTe padoTy 3JIEKTPUYECKOIO TOKA, COBEPLIAEMYIO B TE€UECHUE
noJrydaca (Bpemsi paboTsl (POHApHKA).

. Ilo MaclOpTHbIM  OTAaHHBIM  OMNPCACIIUTE MOINHOCTL  DJICKTPOIUIMTKU (BHCKTquaﬁHHKa,

ANIEKTPOKUIIATHIIbHUKA). Hanelite B cocyn onpeeneHHbli, N3MEPEHHbIH MEPHOM KpYXKOH Miu
CTakaHOM 00beM Bojbl. M3MepbTe (NMPUKMHBTE) HAYaIbHYIO TeMIepaTypy BOJbl. Bximrouute
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ANEKTPOTPUOOP, TOBEAUTE BOLY /10 KUIICHUS M 3aQUKCUPYITE BpeMsi HarpeBanus. Paccuuraiite
KOJIMYECTBO TEIJIOTHI, OJYYEHHOE BOJOH, U paboTy snekTpuueckoro toka. Onpenenurte KIT
JJIEKTPUYECKOT 0 HAarpeBaTelIs.
4. Pazpaboraiite mpuOop AJIsi U3MEPEHHsSI TOKa, UCTIONB3YIOIINUN TEIUIOBOM 3akoH [[xoyns - Jlenma.
Hpascmeennoe s6o3zoeticmsue npupoosvl Ha 1100020 4enoeekd
usmepsiemcs npagootl, KOmopyio ona emy OmKpblid.

P. Omepcon
S Vpox 48123 Z JJABOPATOPHAS PABOTA Ne 7: <UBMEPEHUE MOIIIHOCTHU U

PABOTBI TOKA, OIIPEAEJIEHHUE KIIJ 9JIEKTPOJABUT ATEJISA»
He mo:xemn HaiiTu padoTy, YMHOKb MOIIHOCTH HA Bpemsi!
LEJIb VPOKA: HayuuTh ydalquxcs ONPENENATh pabdoTy TOKa U MOTPeOssieMylo JlaMIoi
MOIIIHOCTb, UCIIOJIb3YSl aMIIEPMETP, BOJIBTMETP U YaChl.
TUII YPOKA: nabopatopHas padoTa.
OBOPYJ[OBAHHE: wcTOYHUK TOKa, JaMIIOYKa Ha TOJICTaBKEe, aMIIEPMETP U BOJBTMETP, PEOCTaT,
KJII0Y, Yachl, AIEKTPOABUIaTENb, COEIMHUTENbHbIE POBO/IA.
1JIAH YPOKA:
BerynurensHas yacTthb
Ompoc
Kpartkuit uaCcTpyKTa)
Brinosnenue paboTsl
3asanue Ha 1O0M

Il. Onpoc ¢dynoamenmanvueni: 1. PaGorta snextpuueckoro Toka. 2. MouiHocTb

agrowpE

AIEKTPUUECKOTO TOKA.

3aoauu:

1. DnekTposBUraTelb, COMPOTUBICHHE 00MOTOK KoToporo 0,4 Om, paboTaer OT ceTH
¢ mHanpsokenuem 300 B mpu  Toxke S50 A. Omnpegenure KOJUYECTBO
U3pacXOJOBaHHOM HHEPruM 3a 5 MHH, MEXaHWYECKYyl0 paldoTy M TOTepU Ha

HarpeBanue oomMoTku, KIT/[ qBurarens.

2. YXons crath, Bbl 3a0bUTH BBIKITIOYUTH B KyXHE JlaMmIty MomTHOCThIO 200 BT, koTOpas ropena 8 4.
Bo yto 310 Bam o0oiinercs?

3. Kakoe HanpspkeHUe HY/KHO IIPUJIOMKHUTH K KOHIAM CIMPAJIU, MMEIOIEH B HAIPETOM COCTOSHUH
conpotusiieHre 10 Om, 4ToOBI MOJYYUTH HArpeBaTe b MOIIHOCTHIO 1 KBT?

I1l. Uncrpykrax mo BemosHsemMoili 1aGopaTopHOi paboTe MPOBOAUT yYE€HUK C JOIOJHEHHAMHU
yyalxcs Kiacca. 3anucaTh B TETpaJu: Ha3BaHuEe padoThl, 11eib, 000pyI0BaHUE, KPATKYIO TEOPUIO,
3apUCOBATh JEKTPUUECKYIO CXEMY IKCIIEPUMEHTAIBLHON YCTAaHOBKHU.

A
Ocnosabie Gopmynsl: P =UI,LA'=Pt, 4'=1Ut=Q, A'=A+Q,n= EIOO% ,

L4 I/ISMepeHI/IC CWJIbl TOKAa W HAIPsKCHUA Ha JIaMIIC, BPCMCHH IIPOTCKAaHWA TOKA4, OIPCACIICHUC

MOIODHOCTHU U pa6OTBI TOKa.

Bennuuna I, A UuB P,Br |[t,c |A", JIx | Q, Ix
e Brlunciaure HOMHHAIBLHOE
H3mepenne
3HAYECHUE MOILIHOCTH
OTHOCHUTENbHAS
JIAMIIBI 10 3HAYEHUSM CHUJIbI
MOTPENIHOCTh

TOKa u HaIpsKCHUA,
YKa3aHHBIM Ha MOKOJIC JIaMIIbI. Cz[enaﬁTe BBIBO/I; O6’L$ICHI/ITC, mo4YeMy 3HAUYCHUC MOINHOCTH,
MOJIYYCHHOC SKCIICPUMCHTAJIbHO, HC COBIIAAACT C HOMHWHAJIbHBIM 3HAYCHUCM.

L4 I/ISMepLTC COIIPOTHUBJICHUEC 00MOTOK ABUTaTCIIsd, BBIACIIMBIICCCSA HA HUX TCIIO, ONPEACINUTC
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KIII anexrtpoaBuraress.
OtuerHas Tabnuma:
Hononnumenvnoe 3adanue: VIccnemnoBaTh 3aBUCHMOCTh MOIIHOCTH, BBIIEISAEMOM Ha JIAMIIOYKE
HaKaJIIMBaHUs, OT CONPOTUBIICHHUS, OCIEI0BATEIBHO BKIIOYEHHOTO C HEll peocTara (mapauieabHo
BKIIIOYEHHOTO ¢ Hell peocrata). Mccnenyiite, Kak U3MEHUTCSI MOLTHOCTh TOKA B PE3UCTOPE, €CIH C
HUM I0CJIEI0BATENIBHO BKJIFOYUTH TAKOM K€ PE3UCTOP (WM MapajuieIbHO).
V. Vop. 27,Ne 3, 4. Vap. 28. 3anauu ana nosropenus Ne 54.
1. IlpeioxkuTe CcXeMy D3JICKTPUYECKOW IeMH, KOTopas Morjia Obl CIYXKHUTh MJIs IMPOBEPKH
MOKa3aHUM BaTTMETpa.

Kak sce natioym onu ceoro dopoey 6 nebecax?
Yacms 6yoem nieckamovcsa 6 Maeunom Ilymu
UL HAMOJKHYymcs Ha JIyny, kowmap!

Oneonopa  Dapodicon, «3axcueaii  gouapu, honapuury.

Z Vpox 49124 i HAT'PEBATEJIBHBIE IPUBOPHI U JIAMIIbI
HAKAJIMBAHUA

IMouemMy pa3éuTasi JIaMII0YKA He MEPEropaer B KUIAKOM a30Te!
L[EJIb YPOKA: Pa3BuTh NpeACTaBICHUS y4alUXCs O TEIUIOBOM JEHCTBUU TOKA U

npubopax: HarpeBaTenax, JaMIoyKkax HaKaJMBaHUS, IPEIOXPAHUTEISAX.

THII YPOKA: xOMOUHUPOBAHHBIH.

ObOPY]]OBAHHE: Gnox muTaHus, aMIepMETpP U BOJBTMETP JEMOHCTPALIMOHHBIE,
CIupaib, COEIWHUTENbHBIE MPOBOAA, NBE JaMmbl Ha 220 B pa3Hoil MOLIHOCTH,
anaguibM «M3 HCTOPUM NEKTPUYECKOTO OCBEILICHUS.
1IVIAH YPOKA:

neKTpuuyecTso B 6biTy

BcerynurensHas 4acth
Pabora Hazx ommOkaMu
OObscHeHUE
3akperuieHne

3azanue Ha 10M

1. Onpoc pynoamenmanvueuii: Kak usmeputs paboTy U MOITHOCTH TOKA?

agrwnPE

Bonpocwi:

1. Tlouemy npu OJTHOM M TOM K€ CUJIE TOKA TOHKas IPOBOJIOKA HAIPEBAETCs CUJIbHEE,
YeM TOJICTas?

2. TloueMy MOJTHUS pacHICTUISAET JEPEBHS ?

3. OOBsicCHUTE TIOTOBOPKY JJIEKTPOMOHTEpPOB: «l opsiyas maiika Bcerja XOJIOAHas, a
XOJIO/THAS TTaiiKa BCET/1a ropsyas.

4. Nmerorcss naBe naamMmnoukd MomfHocteio 100 m 200 BT, paccuuTaHHble Ha
OJIMHAKOBOE HAIpsKEHWE. Y KaKoW M3 JaMIIOYeK CONMPOTHBJICHHWE HUTH HakKala
MeEHbIIIE?

5. /IBe namMmouyku HakaJIWBaHUS COEJUWHEHbl MOCIEI0BAaTEbHO, HO OJHA M3 HHX
ropur spue. [louemy?

6. [louemy He JENarOT JIIOCTPHI C TAMITOYKaMU OT KapMaHHOTO (poHaps?

67



7. Yepe3 cnupaip JIAMIIOYKHA KapMaHHOTO (hOHAps KKIYI0 MUHYTY MEPEHOCUTCS
TaKoM ke 3apsj, Kak ¥ npu ynape MoiaHuu. [louemy ke CTOJb HECONMOCTaBUMBI
MPOU3BOAUMBIE UMU 3P DEKTHI?

8. U3 mrocTphl ¢ MATHIO JaMIOYKaMHU BBIKPYTHIIM JBE jJamMnouku. Kak n3meHunach
CWJIa TOKa B MarucTpajid U norpedisiemas JF0OCTPOH MOIIHOCTh?

9. [onublil 3nexkTpuueckuil yailHuk B cetu 220 B 3akumaer 3a 8 mMuH. 3a Kakoe
BpEMsI 3aKUIAT J1BA TAKUX YaTHUKA, BKIIFOUEHHBIX MMapauiesnbHo B ceTh 110 B? 32

10.OcTaercst 11 NOCTOSHHOM MOLIHOCTb, TOTpeOIsieMas JIAMIIOYKON P Pa3IudHbIX
Hakajax?

11.JleficTBUTENIBHO JIM 3aropaeTcsi W TOPUT DIEKTpUYecKas JamIouka TIocie
BKJIFOUCHMUS ?

12.lHorna meperopeBlIyIO JIaMIIOYKY YAAeTcs 3acTaBUTh CHOBA CBETHUTHCH,
BCTpsixuBas ee. [loueMy «oxuBIIas» JTaMIIOYKa CBETUT sipue?

13.Kakoe HampspkeHHEe HYXHO MPWIOKUTh K KOHIAM CIHpaid, HUMEIOIIEeH B
HarpeToM coctositHuu conpoTuBienrne 10 Owm, 4TOOBI TONYYUTH HArpeBaTelb
MOITHOCTREIO 1 kBT1?

14. MoxHO 71 BKIKOYUTH B CETh IOCHeAoBaTelbHO 25-BaTTHyr0 M 100-BaTTHYIO
JAMIIOYKM  HAKAJIWBaHUS, HOMHUHAIBHOE  HANpSIKEHHWE  KOTOPBIX  PaBHO
HaIPSKEHUIO CETU?

15. JlaiiTe pexiamMy CUETUHKY DJIEKTPUUECKOU SHEPTHH.
3aoauu:

1. Kakoe MakcUMalbHOE HaNpS)KEHUE M MAaKCHUMaIbHYK) CHILy TOKa MOKHO
OPWIOKUTh K pe3uctopy compotuBieHrnem 200 Om, ecaum ero mnacmnopTHas
MOITHOCTb paccessHus cocranisiet 0,25 BT?

2. DJEKTPOMOTOpP C CONMPOTHUBIEHHEM OOMOTKH 2 OM MPUBOIUTCSA B JBIXKEHHE OT
cetu ¢ HampspkenueM 110 B. Motop morpeGaser tok cmioir 10 A. Kakyro
MoOIITHOCTh noTpediser MoTop? Kakos KIIJI motopa?

3. DIIEKTpOMOTOp TOAKIIOUECH K HCTOYHUKY Toka HampspbkeHnem 12 B. Kakyro
MEXaHMYECKYI0 MOIIHOCTh Pa3BUBACT MOTOP IPH MPOTEKAHUU IO €ro 0OMOTKam
TOKa 2 A, eclii Ipu MOJIHOM 3aTOPMaXMBAHUU SIKOPSI MOTOpPA CUJIa TOKA B LIETH 8
A? B xakom cJIydac B 0OMOTKE JABUTaTCIIsA BRIACTACTCA HauOOJIbIIIEE KOJIMUYECTBO TEILIOTHI?

4. DneKkTpoABUTATENb MOJBEMHOTO KpaHa paboraeT mox HampsikeHuem 380 B mpu
cuie Ttoka 20 A. Haiinure compoTuBieHWE OOMOTKH AJIEKTPOJBUTATENS, €CIU
rpy3 mMaccoil 1 T KpaH MOJTHMMAET C MOCTOSIHHOW CKOPOCThIO Ha BHICOTY 19 M 3a
50c.

1. KoaunuectBo TCIJIOTHI, BBLACIIKICEMOC DJJICKTPUYCCKUM TOKOM B PE3UCTOPE, ONPCACIACTCA
2

2
dopmymoii: A'=Q=qU =Ul-t= U?t =1’R-t. ®opmyny Q= ?t Jy4llle TPUMEHATH IIPH
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NapaiielbHOM — COEJMHEHMH pe3ucTopoB (mouemy?), a Qopmyny QO=I°Rt — 1pu
MOCIIEIOBATEIbHOM  coeAuHeHnHn (modyemy?). Hamnume compoTuBiEeHUsT BCerga IMPHBOIUT
K IIOTEpSM dHEpruu!

IIpu nociegoBaTeJJbHOM COECJUHEHMH BblaejasieTcss 0oJiblliee KOJHYECTBO
TeNJIOTBI B TOM Ppe3HCTOpe, Y KOTOPOr0 CONPOTHBJeHHe OoJiblle, a MNpH
napajjieJibHOM COeINHEHUH — B TOM, Y KOTOPOI0 CONPOTHBJIEHHE MEHbIIIE.

3a cuéT CO3HATENBHOTO YBEIUYECHUS COMPOTUBICHUS y4acTKa LEMU MOXKHO T0OUThCS
JIOKAJIM30BAaHHOTO BbIJICJICHUS TeIIa B 3TOM ydacTke. [1o atomy npunuumy padoTaror
AJIEKTpOHArpeBaTelibHble  MPUOOpPBI.  JJIeKTPOHAIpeBaTelbHbI  JJIeMEeHT -
NPOBOJIHUK ¢ BBICOKMM CONpPOTHBJeHHeM. [loBbilieHHEe CONPOTUBIICHUSA
nocturaercsi (COBMECTHO WM 1O OTAENbHOCTH) BBIOOPOM CIUIaBa C BBICOKUM
yIETbHBIM CONPOTUBIECHUEM (HalpuUMEp, HUXPOM, KOHCTAaHTaH), YBEJIMYEHUEM
JUIMHBI TPOBOJHUKA M YMEHBIIEHHEM ero mnomnepedyHoro ceuenus. [loaBoasiue
OpoBOJa UMEIOT OOBIYHOE HU3KOE COINPOTHUBJIICHHE M TO3TOMY HMX HAarpeB, Kak

IMpaBUJIO, HC3aAMCTCH.

KauectBennoe oObscHenue 3akoHa Jlkoyns — JIeHIIa Ha OCHOBE AJIEKTPOHHBIX MPEICTABICHUHA O
cTpoeHun BemiecTBa. [loueMy B pe3uctope Bcs paboTa Toka UAeT Ha BblaeneHue Teria? [louemy
HarpeBaeTcs MEKTPOJUT IPU NMPOMYCKAHUHU IO HEMY TOKa?

O}IHOﬁ N3 OCHOBHBLIX XapaKTCPUCTHUK ABJIICTCA paccenBaeMasi MOIIMHOCTD.

(\] —
Haxoxutes mo popmyie P=1°R.

Uem Ommke JOoIIyCTuMass MOIIHOCTL paCCCUBAHUA PE3UCTOPAa K MOIIHOCTH,

PaccenBaeMasi MOIIIHOCTH - 3TO MOIIHOCTb,
KOTOPYI0 Pe3UCTOP MOKeT paccesaTh 0e3
noBpexneHusi. l3mepsercs B BaTTax,

0,5 Bt
0,25 Bt
0,125 Bt

BBIJIENIIEMON Ha HEM, TeM CuJbHee OH Oymer pazorpeBarbcs. OOo3HAUCHHE Ha
ANEKTPUUYECKUX CXEMaX PE3UCTOPOB C pa3HO MOITHOCTHIO paccesinusd. Ha pesucrope
YKa3bIBAE€TCS €r0 CONMPOTUBJIEHUE U MOIIHOCTh paccessHus. Kakoil HOMUHAIBbHBIN TOK
SIBJISIETCSL IOMYCTUMBIM ISl pe3uctopa ¢ conpotuBieHrneM 200 kKOM U MOIIHOCTHIO
paccesinus 0,5 Bt?

CoenuHHTENbHBIE MPOBOJA TAKXKE PACCUUTAHbl HA ONPEACIICHHYIO CHJIY TOKa.
Hanpumep, miist MeHOro mpoBoja cedyeHueM B 1 MM? HOpMajbHOE 3HAYEHUE CHUJIBI
Toka coctaBnseT 10 A. Ecnu mbr Oynem nogaBaTh 00bIie, TO MPOBOJ MO0 HAYHET
IPEThCs, TUOO MITABUTHCSI.

. P R R R
. — __noxn 0f — 0 1
KIIJ smextpudeckod uenu: n 100% 100% . D —

R+R,,

B oOorpeBarene, rae MCHOIB3YETCS CONMPOTHUBIIECHUE, U3TOTOBIEHHOE M3 HUXPOMA,
TAKOW PE3UCTOP HArpeBaETCs 10 KPACHOTHI, @ B AJIEKTPUUYECKOU JTAMIIOYKE PE3UCTOP
(cnupasib TAMIIOYKM HaKaJMBaHUs) packaisercs no Oenoro kaneHus. OOa pasza
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COIIPOTHUBJICHUC HMCIIOJB3YCTCA JIA MPCBPAIICHUS IJICKTPUYCCKOTO TOKA B IMOJIC3HOC
TCIIJIO HUJIN CBECT.

Jlamnbl HakaJMBAHUSI M HAarpeBaTeJIbHbIE e —— CBeTooT/1a4a,
npuoopbI. | /Bt
Mue ne nado xepocuna - Jlamniel HakanuBaHus | 12
["anmorenubie 20- 30
Mne co cmanyuu mawiuna W
e JlroMUHECIICHTHBIC 40 - 80
LlInem no npogonoke mokx.
. / CBeTo MO HBIC
He npocmoii s ny3vipex!» e
C. Mapwax

JomosnurtenpbHass uHpopmanus: TIIABHBIE XAPAKTEPUCTUKHU JIAMITbI HAKAJIMUBAHUSI:

JIM
Caerootnaua (cBeToBast 3(pHEKTUBHOCTE) {B—} ; MorsocTs [Bm]; Hanpsixenue [B ]; Nunexc
m

[BETOIIEepeaun [Ra] (3a unean npuaumaetcs 100%, nmpu >ToM HBETONEpeava MOTHAS U

COOTBETCTBYET COJITHEUHOMY OCBEIIICHHIO).
Tomac DancoH ckazaim: «Moao0oll uenosex, vl He NOHUMaeme,

Kak — ycmpoew mup. Y meHs He ObL10  HUKAKUX — Heyoau. . & )

A ¢ ycnexom onpedenun name muicsid Cnoco608, KOmMopwie \\m‘) ;

HUKyoa He 2ooamcs. B pesynomame s na namo muiciay cnocob6os K i J ]

Onudxce K momy cnocoby, komopwili cpabomaemy. s g é u
=

M300peTeHUsT JaMIbl HaKaJIMBaHUS OIUCOHY MOHAI00MIIOCH

nocTtaBuTh OoJbiie 11 Teicsiu onbiToB. B 1879 romy Bkyme ¢ naMmol HakaJWBaHUS C BUHTOBBIM
IIOKOJIEM W MAaTPOHOM IS HEe, BBIKITIOYATENIEM, CYETIMKOM DJIEKTPOIHEPTHUU U MPEIOXPAHUTEIIEM,
OH HM300pesl PO3eTKy, AIEKTPUYECKYI0 BWIKY (IOJIy4HJIaCh CHCTEMa «pPO3€TKa — BHIIKA») U ellle
MHOTO€ B 00JIacTH 3JeKTpudecTBa. bynyun ogHUM U3 u3o0peraresneil 3MeKTpUuecKor JTaMIIOUKH,
YYEHBIH BIIEPBBIE 3aJyMajCsi O BO3MOKHOCTH JIEKTPUYECKOTO OCBEIIEHHUs, KOT/Ia pa303JIlICI Ha
ra3oByl0 KaMIaHHIO, OTKJIIOYUBLIYIO ra3 B €ro MacTepckoil 3a Heymiary. M mycms moeoa smu
CKpsieu noyyam cnoand, - BOCKIMKHYI Tomac DIHCOH.

JonosnutenbHas uHpopmamusa: [late ner ymopHOro Tpyma mnoHaAOOWIHCH MOoKTopy Y./l
Kynumky, 9To0BI TOJBKO C TMOMOIIBIO Pa3yMHON TEMIEpaTypHOW M MEXaHWYECKOW 00paboTKH
MOJIYYUTh KOBKHI1 BOJIb()paM M TeM CaMbIM KapIUHAJIBHO PEUIUThH BONPOC 00 YCOBEPIIEHCTBOBAHUU
namnbl HakanuBaHus. OcHOBHas mpoOieMa 3akitoyanach B ObICTPOM OKHCICHHHM MeETajula MpH
BBICOKHX

TeMIlepaTypax M €ero XpymnkocTu. Pa3zpaboTaHHBIA Mpolecc 3akiIovalcs B CICAYIOUIEM:
METaJNTMYEeCKHI MOPOIIOK BOJb(pamMa IpeccoBalci B MPYTKHU, KOTOPbIE 3aTeM HarpeBallCh J10
BBICOKOW TEeMITepaTyphl (CHEKaINCh), TOCIIE Yero KOBAIUCH U B TOPSYEM COCTOSIHUM MPOTATUBAIHUCH
B IPOBOJIOKY. [IpeanokeHHbIi crioco0 N3roToBiIeHUs THOKOH BOJIb(PPaMOBOil TPOBOJIOKH (B IIECTh
pa3 TOHBIIE YEIOBEYECKOTo BOJIOCA!) OTKPHUI MyTh K €€ MacCOBOMY MPOU3BOJICTBY (U3 OJHOTO
KujiorpaMma BoJib()paMa BBITSTHBAETCA MPOBOJOKA IMHOM 3,5 KM; M 3TOro KWJIOrpaMma
JIOCTAaTOYHO JIJIsl U3rOTOBJICHHUS] HUTEH HakaymBaHUA 23 Thicsia 60-BaTTHBIX Jlammouek). B 1910 r.
koMranusi GE mpuctynuia K cepuiiHOMY IPOU3BOJCTBY JlaMI C BOJb(GPaMOBOl HUTHIO (OHU
Ha3bIBAJNCh «OKOHOMHYECKUMM», cBeToBass orgaya — 10 nm/Bt). Ilocnme Toro, kak WpBunr
Jlenrmrop mokazan (1912), uyto 3amoaHEHHAs a30TOM JaMIIOUKa CBETUT CHIIbHEE U sipue (cBbimie 12
nm/BT), mpomecc co3maHHUA  OJEKTPOJIAMIIBI  MPAKTUYECKH  3aBepIIica. B mammoukax
BOJb(paMOBbIE HHUTH HAaKAJIWBAHWS TOJBEUIMBAIOT Ha MOJUOACHOBBIX KpIOUKaX, BIIasHHBIX

B CTCKIJIO, IIOTOMY YTO KApPOIPOYHOC CTCKIIO pACHIUPACTCA TAK KE, KAK MOJ'II/I6,Z[6H.
OO6o3HaueHNEe HATPeBaTeILHOr0 Npubopa Ha dIeKTpudeckux cxemax: — [[[—
O06o3HaueHHE NMPeaOXPAHUTEIS HA DJICKTPUUECKON CXEeMe: +—
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V. 3aoauu:

1. ManeHbKUM SJEKTPOKUTISATUIBHUKOM MOKHO BCKUITSITUTH B aBTOMOOUJIE CTaKaH
Boabpl. Kakyio cuiny Toka mMOTpeOdsieT KUMSATUIBHUK OT aKKyMyJsiTopa
HanpsokenneM 12 B, eciu 3a 5 MuH on Harpesaer 200 r Boasl oT 5 10 95 °C?
[ToTepsimu Termia npeHeOpeys.

2. lyroBas neub notpedssier Tok 200 A or cetn ¢ HampsibkeHuem 120 B uepes
orpannuuBatoniee comnportusienre 0,2 Om. Hailtu MomHOCTb, MOTpedIsieMyro
TIE€YbIO.

3. IIpu pabore snekrpomoropa MomHocThio 400 Bt on HarpeBaetcs Ha 10 K 3a 50 c
HenpepbiBHOH pabotel. Yemy pasen KIIJI (B mpouenTax) Mmotopa? TeminoeMKoCTh
motopa 500 Tx/K.

4. Tlpu paboTe yTiOra BHJIKA DJEKTPUUECKOTO IIHYypa H3-3a IJIOXOT0 KOHTAKTa C
pO3€TKOM HEMHOTrO HarpeBaetcsi. Onpenenure CONpOTUBICHUE KOHTAKTA, CUUTAS,
YTO Ha HEM BBIIEISETCS MOITHOCTh 2 BT. Hampsixxkenue R R,

Ha cnirpanu ytiora 220 B, momHocTs criupanu 660 Br.

5. Yuactok AB snekTpu4ecKod Menud COCTOUT U3 TPeX N %
PE3UCTOPOB, COCAMHEHHBIX MEXKIYy €000 Tak, Kak
[IOKa3aHO Ha pUCyHKe. HaillTu MoiaHOE CONMpOTHBIEHUE 3TOrO0 Y4YaCTKa, €CIIH
conpoTuBiieHrE pe3uctopoB R; =10 Om, R, =20 Om, R3= 30 Om. Kakas TenoBas
MOIIIHOCTbH BbIAENSETCS Ha pe3uctopax R, u Rs, ecnu Ha pesuctope R; Beiaensercs
MoOIHOCTEL 1 B1?

6. Bo Bpems nabGopartopHoii paboTsl KocTs cobpan cxeMy M3 4eThIpeX pPe3HCTOPOB M JBYX
amriepmeTpoB. [Ipu Hanpspxkennu 2 B oH cHs1 mokazanus amrnepMeTpoB (A = 1 MA, Az =0 MA),
IIOCJIC 4YCro Haydajl IOHCMHOI'Y YBCIHMYMWBATL HAIIPSXKCHHUEC B LOCINH 10 TEX IIOP, IIOKa HE
0OHApPYXKHII, YTO €r0 PE3UCTOPHI JOCTATOYHO Jierko miaBstcsa. Cranus Tpetuii pesuctop (R3),
KoncrantuH He pactepsuics B cHoBa cHsuT nokaszanus (U = 14 B, A; = 3 R; Rs
MA, A; = 2 MA). Omnpenenute CONMPOTHBICHHE BCEX PE3UCTOPOB.

AMHepMeTpBI HNACATIBbHBIC, PE3UCTOP IMOCJIC IJIABJIICHHA HE IIPOBOJUT TOK.

Bonpocwi:

1. Ha 4T0 yka3bIBaeT CUJIbHOE HarpeBaHUE LITEICEIbHBIX PO3ETOK
¥ BUJIOK TpU paboTe ANEKTPHUUECKUX MPUOOPOB?

2. Uro oOmiero M B YeM pa3iauuus MEXKIYy PE3UCTOPOM M TPeIOXpaHUTEIEM
(JtaMIOuYKO¥ HaKaJIUBaHUA)?

3. IlnaBkuii mpemoXpaHUTENb pAcCCUMTaH Ha CWIy Toka 6 A. MoxHO &IH Tpu
HAJIMYUUA TaKOTO MPEJOXPaHUTENs BKIOUATh B ceTh Hampsokenuem 220 B mpubop
MoIiHocTeio 2400 B1?

4. Tlouemy miaBKUM MpeIOXpPaHUTEIb BBIXOJAUT U3 CTPOSI paHbIIE, YEM KaKOW-IHOO
JIPYroil y4acTOK JIEKTPUUECKOM Lenu?

5. IlpaBuiabHO M MOCTYNHJI 3JIEKTPOMOHTEP, BCTABUB HA MECTO MPEIOXPAHUTEIS
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TOJICTYIO ITPOBOJIOKY (KY4OK)?

6. Jlammouky, paccuuTaHHyi0 Ha HampsbkeHue 110 B, Bkioumim B cCeTh C
HanpsbkeHneM 220 B uepes peocrtat. Uemy pasno KIIJI nenn?

7. Ilouemy MOXET TEperopeTb JamMIouyKa HaKaJIWBaHUS, BKJIIOYEHHas B
ANEKTPUYECKYIO LIENB?

8. Kak mepenenaTh 31€KTPOIIUTKY, PACCUMTAHHYIO Ha HampsbkeHue 220 B, na 110
B, ipu 5TOM He MEHss U HE YKOPAauuBasl €€ CIUpaib?

9. [louemy ManeHbKHI MASUIBHUK HE TOAUTCS AJI TY>KEHUSI KaCTPIOJIb?

V. §§ 53-55. Ct. 117, NeNe 1-4. 3agaum anisa nosropenus Ne 54, 55.

[ToaroroBuThes K 1aboparopHoi padote Ne 8.

1. UzrotoBbre peiicTBylOmyl0 Mojaenb Jjamnodku JlogeirmHa (cBeun  SI6;moukoBa) U
MIPOIEMOHCTPUPYHITE €€ ACUCTBUE.

2. lTlomymaiiTe, KakK OIBITHBIM ITyTEM YCTAHOBUTh 3aBUCHUMOCTh KOJIMYECTBA TEILIOTHI,
BBIJICTISIOLIEHCS TPU HarpeBaHWM PE3UCTOpa D3JIEKTPUUECKUM TOKOM, OT CHJIbl TOKAa U
COTIPOTHUBIICHUS pe3ucTopa?

3. TlepeBeanTe B3I C JTAMIThI HAKAJMBAHKS HA JIaMITy JTHEBHOTO cBeTa. Kak M3MEHWINCH Baln
omrymienus? [louemy?

4. Kaxue ¢pakTopbl ¥ KaKk BIUSIIOT Ha CPOK CITYXKOBI JTaMIIbl HAaKaTUBaHUS?

e Kosiebanus HanpsHKEHUs B CETH.

e BraxHocTbk Bo3ayXxa.

e UYacTble BKIIOYEHHS U BBIKITIOUEHHS JIAMITBL.
e TemmnepaTypa Bo3ayXa B IOMEIIECHUH.

5. CocraBbTe CXeMy BKIIOUEHMsI JBYX PO3CTOK U JBYX IMPEAOXpPAHUTENIEH TaK, 4TOOBI NpHU
KOPOTKOM 3aMbIKaHUU B OJJHOM M3 PO3ETOK BTOPask HE BHIOBIBAJIA U3 CTPOSI.

6. IlpeanoxkuTe miaH 3KCIIEPUMEHTa MO M3MEPEHUIO TEIUIOEMKOCTH TBEPIOTO Tena (KUAKOCTH)
NIEKTPUUYECKUM METOJIOM.

Ecnu xouewv 66imob yMHBIM, HAYYUCL PAZYMHO CHAPAULUBAMD,
BHUMAMENLHO CAYUWAMb, CHOKOUHO Omeeuamsv U nepecmamdv
2080puUmMb, K020a Heve2o Ooblie CKa3amo.

Kongpyyuii
f—i IJEKTPUUYECKHUE KOHAEHCATOPBI

L[EJIb VPOKA: [Jlatb TiepBOHAuYaJIbHOE TMpEACTaBICHHE 00 3IEKTPUYECKOM
KOHJICHCATOPE, CII0Cc00ax ero 3apsaiKi U pa3psiKi, COSTUHEHUN KOHACHCATOPOB.
TUII YPOKA: xoMOMHUPOBAHHBIH.

ObOPY][OBAHHUE: Gnox muTaHus, aMIepMETP M BOJIHTMETP JEMOHCTPAIIMOHHEIE,
CIUpalib, COEIMHUTEIbHBIC MPOBOIA, HAOOP KOH/IEHCATOPOB.
1IJIAH YPOKA:

BerynurensHas yactb —
Ompoc

OObscHeHue

3akpernieHue

3agaHue Ha JOM

Il. Onpoc ¢ynoamenmanouwni: 1. HarpeBatenpHbie mnpubopbl. 2. Jlammbl

Fr+++++
1
I

aogrwnPE
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HaKaJIMBaHUS.
3aoauu:

1.

Kakyio momHocTe OyAeT moTpeOisaTh 25-BaTTHAsl JIAMIIOYKA, pacCUMTaHHAas Ha
HanpsbkeHue 127 B, eciu ee BKIIOYNTD B CETh ¢ HampsbkeHnem 220 B?

. ABe mamnouku conporusieHrueM 180 u 360 OM noakiIr04eHbl NapAJLIEIBHO K CETH

¢ HanpstxkenneM 120 B. Kakass MOIIIHOCTH BBIAEHSETCS B KaXAOM JaMIIOYKE U BO
Bcell nenu. Kakass OyaeT BbIIEIATHCS MOITHOCTh, €CIU JIAMIIOYKH TMOAKIIOYUTH
MOCJIEIOBATEIHHO?

. Kakoe w™MakcuManpbHOE KOJUYECTBO JaMmodek MomHocThio 40 BT MOXHO

MOJICOCIMHUTH TTapaJlIeNIbHO K UCTOYHUKY TOKa HampsikenueM 120 B, eciiu oOuuit
TOK B LIEMIH HE MOKET MPEBHIIATH 5 A?

. 9H€KTpI/I‘ICCKa$[ IIJIMTKa MOIIIHOCTBIO N =1 kBt HarpeBacT J0 KUIICHUS M = I xr

BOJIBI KOMHATHO# Temmeparypsl t = 20°C 3a Bpems T = 5 mun. OneHHTE, CIIYCTs
Kakoe BpeMs TOCJ€ ITOr0 BOJA IMOJHOCTHIO BBIKHMUT? JIJS OIEHKH TEITOBBIX
NOTEPh MPU HATPEBaHWU MOKHO MCTIOIB30BaTh d3PPEKTUBHYIO TEMIIEPATYPy BOJIEI,
paBHYI CpenHeMy apu(MEeTHYecKOMy €€ MaKCHMalbHOW ¥ MHUHUMAIbHON
temnepatypsi (60°C).

Bonpocwi:

1.
2.
3.

6.

Kakoii ra3 HaxoauTCs B TaMIle HaKaJTUBaHUs?

[Toyemy MOIIHOCTB JIAMIIOYKH HaKaJIMBAaHUSI YMEHBIIIAETCS CO BpeMeHEM ?
[louemy B MOMEHT BKJIIOYEHHS, KOTJla TeMIlepaTypa HHUTH JIaMIbl €Iie He
JOCTUTIIa pabOUYero COCTOSIHUS, BO3PACTAET BEPOSITHOCTh MEPErOpaHusi HUTH?

JIBa OAMHAKOBBIX pE3UCTOpa MOAKIIOYEHBI MOCIEIOBATENIBHO K 3JIEKTPUUECKOU
nenu. Kak M3MeHUTCS MOIIHOCTh, MOTpediiseMasi 3JIeKTPUUECKON Ienblo, eClu
3T PE3UCTOPHI MOJKIIOYUTH MAPAIIEIbHO K TOH ke ceTH?

Komuara ocBemaercss maIThIO OJAMHAKOBBIMHM  JIAMIIAMH,  BKJIIOYCHHBIMH
MOCIIEIOBATENIbHO. YMEHBIIUTCS JIM PacXo]] AJIEKTPOIHEPTUU, €CITU YMEHBIIHUTh

YHUCJIO JIaMII JI0 YEThIpeX?

HOLIGMy IIO0CJIC HHHTCHBHOﬁ OKCINTyaTalun paspymacTcs HEOOJIBIION Y4aCTOK HHUTH JIAMIIbI
HaKaJIMBaHHW, TOTAa KaK OCTaJIbHAas 4aCTbh HUTH CIIC pa60Tocnoco6Ha?

I11. Kongencarop. DiiekTpuueckass eMKOCTb. /[eMOHCTpanys poBOJAHUKA (1Iap Ha
anektpomerpe). lloTeHuuman 3aps>KEeHHOTO

MIPOBOJIHUKA. DJIEKTPOEMKOCTh YETUHEHHOTO
MPOBOJHUKA (IEMOHCTpalUsl C IIapamu E

pazHoro guamertpa). Y 2 hy
MIPOBOJIHUKOB 3JIEKTPOEMKOCTh 0o0JibliIe?
Tepmun '"2JI€KTPOEMKOCTH" Ha OCHOBE

KakKoro n3
2m

m

\ 4 m

[$n,

dHaJIorui C ABYMA COCydaMH pPa3HOro CCUYCHHA, 3allOJITHCHHBIMH JKHIAKOCTBIO.
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CpaBHEHHE DIIEKTPOEMKOCTH YEAUHEHHOI'O IIPOBOJHUKA C 3JIEKTPOEMKOCTHIO
CUCTEMBI U3 JIBYX IMPOBOAHUKOB (eMOHCTpauus). B kakom ciydae 371eKTpOEeMKOCTh

oonbiie? Konaencartop.

Hctopuueckuii paxt. B 1745 roay romnannckuii ¢pusuk u Marematuk [lurep Ban MymeHOpyK
M3TOTOBMJI NIEPBBIN KOHJeHcaTop. Jleinenckas Oanka Obljla OKJIeeHA BHYTPU U CHAPYKH JIUCTOBBIM
- - - OJIOBOM TIpUMEPHO 10 2/3 € BBICOTBI M TPUKPHITA JCPEBSIHHON
KpPBIIIKOM C JKEJIE3HBIM CTep)KHEM. baHka MOXKET HE HMETh
BHYTPCHHEH OOKJIAJKHM, HO TOTJa B HEW JOJDKHA OBITH JKUIKOCTD,
i " " HarpuMep Boja. banka MoXeT He UMETh U BHEITHEH 0OKIaIKi, HO B

TaKOM cllydae MpH 3apsHKEHUU HAJo €€ 00XBATHTh JIAJJOHSIMU.
3apsaa  koHaeHcaTopa. JlBa  cmocoba  3apsaKd

KOHJIGHCATOpa: COooOIeHne OOKJIaJkaM paBHBIX IO
MOJIYJTIO, HO MPOTHBOIIOJIOKHBIX TI0 3HAKY 3apsJIOB; 3a3€MJICHUE OJTHOM M3 00KIaI0K
U cooOIIeHne 3apsja Apyroi. HampspkeHue Mexay oOKIajKaMu KOHACHcaTopa:

3HeKTp06MROCTb KOHACHCcCaATOpa: C=—.

Daekrpuyeckass  emkocth  (C) - CBOWCTBO
KOHJIEHCATOpa HAKAIUIMBATh JJIEKTPUYECKHH 3aps,
n3MepsieMOe OTHOIIEHWEM 3apsila KOHAEeHCAaTopa K
HANPSIZKEHUI0 MEKIY ero 00KJIaaKaMH.

PazinyHble THNBI KOHAEHCATOPOB: a) OyMaKHBIC

(memoHCcTpanus); 0) Kepamudeckue (TUTAHUT Oapus : -
yBenuuuBaer oanekrpoemkocth B 10000 pa3, a JIHK B 130000 pa3); B)
AIIEKTPOIUTHYECKHE (JIEMOHCTpAINs); T) KOHACHCATOPBI TOCTOSTHHOM U TIepeMEHHON
€MKOCTH; WX 0003HAUCHHE Ha AIEKTPUICCKUX CXeMaX.

JHeprus 3apSAKEHHOT 0 KoHjeHcaTopa t
(meMoHCTparsI pa3psLIKK KOHJCHCATOpa =" [ """~ -
emkocTthio 22000 mx®d). Moaens KoHEHCaTOpa.

CUZ <_A
E,==—. Komiencatop Moker samacaTh ﬁ

3Heprui! IlpuMeHeHre KOHIEHCATOPOB (CAMOCTOATEIPHOE YTEHUE YUEOHUKA).
IV. 3aoauu:
1. Konnencatop emkocteio 100 Mk®D, 3apsokeHHblid 10 Hamnpsbkenuss 300 B,

paspspkaetcst uepe3 pesuctop B teuenue 0,1 c. Omnpenenurte cpeaHee 3HaAUEHUE
CWJIBI TOKA MPHU pa3psiie KOHAEHCATOPA.

2. Dnextponamma 220 B, 60 Bt Bximrouena mapamiensuo gamme 220 B, 40 Bt. Uemy
PaBHO KX 00I1lee CONMPOTUBIICHUE?

3. Kakoit MOIIHOCTH 3JIEKTPONEYh MOKHO YCTAHOBHTH B KOHIIE JBYXIPOBOJHOU
JUHUM, umeromiedt comportuBieHue 10 Owm, eciM HMCTOYHUK TOKAa, K KOTOPOMY
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MOAKJIIOUEHA JINHMS, pa3BUBAET MOIIHOCTh He Oosiee 6 KBT npu HanpsokeHUU Ha
ucrounuke 1000 B?

4. OueHuTh, KAaKOro pa3Mepa JOJKHBI OBITh TUIACTUHBI MJIOCKOTO0 KOHJIEHCATOpa B
dbopme KBaIpaToB, PacCTOSTHUE MEXKIY KOTOpbIMU 10 MKM, C AMAJIEKTPUUECKOMN
MPOCTIOMKOIN Ha OCHOBE TUTaHATa Oapusi, YTOOBI €r0 3JIEKTPOEMKOCTh PABHSIACH:!
a) 1 @, 6) 1 md, B) 1 Mmxk®d? Jlusnexkrpuueckass MPOCIOiKka HA OCHOBE TUTAaHATa
6apus (TiBaOs) umeer ¢ = 20 000.

Bonpocwi:

1. MoxHO 5 3apsAuTh KOHJIEHCATOP, HE 3a3eMJIsAsl OJIHY U3 O0KJIaI0K?

2. llepeuncnure Npoueayphl, YBEIUUUBAIOIINE EMKOCTh KOHACHCATOPA.

3. MO)XHO M YBEIMYHUTh OHHEPIHIO0 3apsKEHHOTO IIKOJBHOTO Pa3ABUIKHOIO
KOHJeHcaTopa, He Hu3MeHsd ero 3apsaa? Kakumu BooOIie crocobamu MOXKHO
U3MEHUTD SHEPTHUIO ATOTO KOHJIEHCaTOpa?

4. Tlpennoxxute criocoObl U3MEPEHUS dIIEKTPOEMKOCTH KOHEHCATOPa.

(62}

. B yeM riaBHOE OTJIMUKME AKKYMYJSATOPOB OT KOHJIEHCATOPOB?

6. 3a kakoe BpeMs JBE OJMHAKOBBIC MapaJUICIbHO COEIWHEHHBIC CIHUPAA J1aIyT
TaKo€ K€ KOJMUYECTBO TEIUIOThI, KOTOPOE BBIACISETCS MPHU UX MOCIEA0BATEIILHOM
coeauHeHuu 3a 20 MUHYT?

V.
TO, ymo Kazajaocs H€C6blm0’-iHbl]|/l HA NpomA€NCEHUU 6€K06, 4nio
euepa 6bl]l0 JAUUUD a€p3H06€HHOI;Z Meqmoﬁ, C@ZOdHﬂ CMAaHOBUMCA
peanvHol 3a0a4ell, a 3a6mpa — C8ePULeHUEM.
C. II. Koponés
ST anl < JIABOPATOPHAS PABOTA N: §:
Ypox 50125 «A3MEPEHME KITJT YCTAHOBKH C HATPEBATEJIEM»

JHeprusi HUKY/Ja He JeBaeTcsl M He OepeTcs U3 HUYero, OHA TOJbLKO MeHsIeT CBOil BHI.
L[EJIb YPOKA: Vsmeputs KI1JI ycTaHOBKH C 3IEKTPUYECKMM HArPEBATEIIEM.
TUIT YPOKA: na6oparopuas padora.
OBOPYJIOBAHHUE: COCYJI C BOJIOW, BHYTPEHHHUI COCY/l OT KaJOPUMETPA, KIIFOY, CIIUpPaIb-

pe3ucTop, MeH3ypka. TepMoMeTp, 4achl, HCTOYHUK TOKa, aMIIEPMETP U BOJIBTMETpP JabopaTopHbIE,
peocTar, CoeIMHUTEIbHbIE TPOBOIA.

1IVIAH YPOKA:

BerynurensHas yactb
Kpatkwuii HHCTpYyKTax
BeinosHeHue paboThl
4. 3aganue Ha IOM

Sl

Il. Unctpykrak mo BeimonHseMoii naGopaTopHoii paboTe MPOBOIUT
YUEHHK C JOIMOJIHEHUSMH yJallluXcsl Kiacca.
3anucaTh B TeTpaau: Ha3BaHME palbOThbI, I11eJb, 00OpYAOBaHHE, KPaTKyl0 TEOPHIO, 3apUCOBAThH
AIEKTPUUECKYIO CXEMY IKCIIEPUMEHTAIBHON YCTAHOBKH.
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OcHoBubie hopmynsl: Q = mc(t-tg), P=UI, A" =Pt, n= % 100% .

1. Usmepenne maccwl Boapl B cocyie, HaYalbHOM M KOHEYHOM TEMIEPATyphl, CHIIbI TOKA M
HAIPSUKEHHS. HAa CIIMPAIM, M3MEPEHME MOIIHOCTH M PabOThI 3JIEKTPUYECKOTO TOKA, PacyeT
kosmyecTBa TernoTsl U KII/[ HarpeBaTebHON yCTAaHOBKH.

OtyerHas Tadauna:

Bemnunna m, kr | to, °c t, °c T, C LA |UB|P,Br | A, Jx |Q,Ix | KIIJ

N3mepenune

BsIBOIBI yHamuxcsi.
IV. 3agaum nnsa noropenust Ne 56.
Tatina — 9mo 6ce2o nuwb 3a0a4ad, KOMOPYIO HYHCHO PeuUms.

Bunvam Kpykc
> o ] < PEIIEHHE 3A7AY

L[EJIb YPOKA: HayunTh y4yaniuxcsi IPUMEHSTh 3aKOHBI IOCTOSHHOTO TOKa IPHU

pEllIeHNN KOHKPETHBIX 3a/a4.
TUII YPOKA: peuieHue 3ajau.
OBOPYJ[OBAHHUE: MUKPOKAIBKYJIATOP.
1IJIAH YPOKA:

SNIeKTpU4ecTBo AoMa

BerynurensHas yacTthb
Onpoc
[Ipumeps! 3amau
4, 3amanue Ha JOM
1. Onpoc ¢pynoamenmanvnsouii: 1. HarpeBanue npoBOJHUKOB JIEKTPUUECKUM TOKOM.

W

2. Dnektpuyeckue HarpeBaTenbHbie npubopsl. 3. M3mepenue KIIJ| ycranoBku c

AIIEKTPUUECKUM HarpeBaTesieM.

3aoauu:

1. [IpuaymaiiTe croco® BKIIOUCHHS JIAMIIOYKHA MOIIHOCTBIO 3,6 BT, paccumTanHoM
Ha HanpsikeHue 6 B, ecnu HanpsbkeHue nucrounnka 24 B. Kakos KIT nenu?

2. Tpu anektpudeckue jammbl MomiHOCcThIO 50, 50 m 100 BTt, paccumtanHble Ha
Harnpspbkenue 110 B, HyHO BKIIIOUHMTH B ceTh ¢ HanpsbkeHueM 220 B Tak, 4To0sI
OHHM TOpEJId HOpMaJIbHBIM HakanoM. Kak 3To crnenats? (y4eHUK MpeAsiaraeT CBOIO
CXEMY COEIMHEHUS U PACCUUTHIBAET €€, JaXKe €CJIM OHA HEMPaBUIIbHAS).

3. B ocBetutrenbHOM mpubope, paboTaromeM OT ceTu ¢ Hampsbkerwem 220 B,
UCIONB3YIOTCS TPU OJMHAKOBBIX MAPAIJIEIBHO COEJUHEHHBIX JIAMIIOYKHU
HaKaJIMBaHUs, MOTPEOIAIOMMUX MOITHOCTh 75 BT kaxkmas. OmHa #3 jami
neperopena, u €€ MOMEHSJIM Ha 3HEProcOeperaronryro Jamiy, MOTPeOISIONIyio
Mpu TOM ke HampsbkeHHu Ha 80% MEHbIIE 3IEKTPOIHEPTUH, YeM JIaMIIOYKa
HakanuBaHusg. Kak wu3MeHWnach cuiia TOKa, MNOTpedssieMas OCBETUTEIbHBIM
mpudopom?

4. TIpubop mMmeeT Tpu HarpeBareibHble cnivpanu no 120 Om kaxnas. Kakue MOIIHOCTH MOKHO

IIOJIYYUTh, UCTIOJIB3Yys Pa3INYHbIE COEIUHEHMsI TPoBOAHUKOB? Hamnpskenue B cetn 120 B.
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Bonpocwi:

1.

[Toyuemy MoOXeT MeperopeTh CHHUpaib IEKTPUUECKOW TMIIUTKHU, €CJIM YacTh €€
OyJeT conmpuKacaThCs ¢ THOM alFOMUHUEBOM KacTproiu?

Korga BennunHa Toka B 1enu OyneT OOJbIIE: KOTJa BCS HUKEIUHOBAs CIUPAIb,
BKJIFOYEHHAs! B JJICKTPUYECKYIO I1€Tb, HAXOJIUTCA B BOJIC WJIM, KOIJIa 4YacTh €€
BBIHYTA U3 BOJABI?

Ha Bxome B 2JIEKTPUYECKYIO I1I€Th KBApTUPBl CTOUT MPEIOXPAHUTEIb,
pasmbikaromuii nens npu cuine toka 10 A. Hampsokenue cetu 200 B. Kakoe
KOJIWYECTBO 4YalWHUKOB MomHOCThI0O 400 BT Kaxaplii MOXHO BKIIOYHUTH
OJTHOBPEMEHHO?

Kak ycTpouth aBTOMaTUUECKUN CUTHAIM3ATOP, KOTOPBIM OCBETUJ OBl MaHENb C
TETJIOBBIM PeJie MpU cpadaThIBAHUM PeJie B CIIy4ae KOPOTKOTO 3aMbIKaHUS ?

1. 3a0auu:

1.

Nwmeetrca pesuctop conporusieHuemM 100 Om, pacCUMTaHHBIM HAa MOIIHOCTH HE
6onee 4 Bt, u pesuctop conpotusienuem 200 OM, paccuuTaHHBIA Ha MOIIHOCTH
Ha Oosiee 2 Bt. Kakoe makcumanbHOE HAIpsHKEHHWE MOXKHO IMOAATh HA CHUCTEMY
ATUX PE3UCTOPOB, COCAMHEHHBIX IMOCJEI0BATEIbHO, 0€3 pUCKa BBIBEJCHUS UX W3
cTpos? A ecnu mapajieabHO?

. B IIOMCUICHNUN TOPUT OJCKTPUYCCKAA JIaMIIOYKa MOIIHOCTBIO 100 Bt u

BKJIIOUAETCS AJIEKTPOHArpeBaTesbHbIA pubop MorHocThio 440 Bt (moTpedurenu
paccuMTaHbl Ha HamnpsikeHue cet). Hampspbkenuro cetu 220 B. ConportuBneHue
noBoAIIMX TPoBooB 6 OM. Hackonbko M3MEHSIETCSl HANPsKEHUE, MOBOAMMOE
K JJaMIIOUKE, NPU BKIIOUEHUHU AJIEKTPOHArpeBaTeIbHOTO pudopa’?

. JIupt maccoit 2,4 T mogHuMaercs Ha BbicOoTy 45 M B Teuenue 40 c. Kakoa

MOIITHOCTh 3JIEKTPOJIBUTATEIISI, MPUBOIAIIETO B ABWKeHHe nudt, ecaum KIIJ]
yctpoiictBa 60 %? Omnpenenure cuiay TOKa B OOMOTKE 3JIEKTPOABUTATENS, €CIH
Hanpspkerne 380 B. Ckonbko cTout nmoabem nudra?

[Torpebutens mMomHOCThI0O 1| MBT moakitoueH depes JIMHHUIO 3JEKTpoIepeadn
conporupieareM 0,1 OM k muHam noactaHuuu. Kakoe HampsskeHHE MOJIKHO
ObITh HA INMMHAX TIOJCTAHIMU, YTOOBI TOTEPM MOIIMHOCTA B JIMHHUH
AIIEKTpOIEpeIaun He MPEBBImaiu 5% OT MOTpeOIsIeMOil MOIITHOCTH ?

KaKYIO momaab IIOIICPCYHOIro CCUCHHA OOJIZKHA HMMCTb CBHHIIOBAA IIPOBOJIOKA

MpeaoXpaHuTeNsl, YTOOBI MPU MPOXOXKICHUHU Yyepe3 Hero Toka 1 A “neperopanue”

npoucxoauio yepe3 1 ¢? HauansHasg Temneparypa npoBosjoku 20 °C. [ToTepsmu
2

TEIUIa B OKpY’KaroIee MpoCcTpaHcTBOo npeHedpeds (0,02 Mm©).

. AmoMuHMEBasi MPOBOJIOKA JUAMETPOM 2,5 MM, HE CIHUIIKOM THYTas, HOKphITa JbJoM. OOmuit

JMaMeTp TPOBOIOKH CO NhIOM paBeH 3,5 mM. Temmeparypa mpaa u mpososioku 0°C. ITo
IIPOBOJIOKE IyCTUJIN TOK cuiior 15 A. 3a kakoe BpeMs Jies pacTaer?
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IV. Ct. 117, NeNe 5-6.

1. CocraBbTe cxeMy BKIIOYEHHS ABYX PO3ETOK M JBYX IPEIOXpaHUTENECH Tak, 4TOOBI IpH
KOPOTKOM 3aMBbIKAaHUU B KaKOW-THO00 PO3eTKE, BTOpasi HE BHIOBIBANIA U3 CTPOSL.

2. JlaBneHue raza BHYTPH TOTOBOI JIaMIbl HaKaJMBaHWUA HMHOTJAa OOJIbIIE HOPMBI, a HHOTJA
Menblie. Ects y Bac uaen — kak u3aMepuTh 1aBiI€HUE ra3a BHYTPH JIAMIIer?

3. /e mammouku momHocThi0O 40 Bt m 100 BT, paccunTanHble Ha OJAWHAKOBOE HANpsIKEHHUE,
BKJIIOUEHBl B CE€Tb C TEM € HalpsbKeHUEM IocienoBarenbHo. Kakue MOIIHOCTH OHHU

noTpedIIAoT?
Ilpupooa npocma 6 ceoux 3axKoHax, HO OeCKOHeUHa 8 CBOUX NPUTLONHCEHUSIX.
_ Jleubnuy
Jlononnumenvhwiii ypox. 3AKOH OMA JIsA 3BAMKHYTOMU L EIIN

Yem 00/1b1IMI TOK MOKHO MOJIYYHTH OT OaTapeiiKu, TeM J0po:Kke OHA Oy1eT CTOMTH .
L[EJIb VPOKA: CucremaruzupoBaTb W OOOOUIUTH 3HAHMS, I[OJIyYEHHBIE MpPH H3YYEHHUH
MTOCTOSIHHOTO TOKA, IPUMEHUTh UX JJISl 3aMKHYTOM 3JIEKTPUYECKOM 11eTIH MOCTOSIHHOTO TOKA.
TUII YPOKA: xoMOVHUPOBAHHBI.
ObOPY]/[OBAHHUE: BaHHa DJEKTPOJIUTUYECKAasi, pAcCTBOP CEPHOM  KHUCIOTHI, BOJBTMETP
JNEMOHCTPAIIMOHHBIA C 100aBouHbIM compotuBieHueM 300 Owm, Mara3uH CONPOTUBIICHUM,

COEJIMHUTENIbHbIE MPOBO/JIA £
1IVIAH YPOKA: i s
1. BcrynurenbHas yacTh it R4+r
2. Ompoc
3. OOsbscHeHHe
4. 3akperuieHue
5.

3asanue Ha oM

I1. Bonpocui:

1. Kak 3aBucutr oOmiasg BbIgensieMass MOIIHOCThR Ha JIaMIIOYKaxX OT CIIoco0a
BKJIFOUCHUsT (MapaUleIbHOE WJIM  TIOCJIEAOBATEIbHOE), €CIM  HampsHKeHUe
MCTOYHHKA TOKA OCTAETCSI HEM3MEHHBIM?

2. Kak n3MeHHTCsI MOIITHOCTh TOKA Ha OCTaJIbHBIX yYacTKax IEMH, €CJIU K OJTHOMY M3
MOCJIEI0OBATEIILHO BKJIIOUCHHBIX B IIEMb PE3UCTOPOB MPUCOSTUHUTH MapajieIbHO
elie OJMH pe3uctop?

3. B cenbckoit MECTHOCTH yJMIIa OCBEIICHA JIaMIIaMH, MUTA€MBIMU T€HEPATOPOM
HeOOoJIbIION MONTHOCTH. [loyeMy B TOM KOHIE YJIMIIBI, KOTOPBIM HAXOIHUTCS
Jajblile OT FeHepaTopa, JIaMIlbl MEHEE HaKajIeHbI?

4. HazoBure puszndeckuii mpuodop:

e Jlns u3mepeHus paboThI JISKTPUUSCKOTO TOKA;

e Jliist peryaupoBaHus CHIIbI SJIEKTPUUYECKOTO TOKA;

e J[y1st u3MEpEeHHsT MOITHOCTH JIEKTPUUECKOr0 TOKA;

e J[)1s BKITFOUCHHMS Y BBIKITIOUCHUS TPUEMHHUKOB AJIEKTPUYECKON SHEPTHUH;
o J[y1st u3MEpEeHUs AIEKTPUUECKOTO0 COMPOTUBIICHUS.

5. JIBa Tposuieitbyca ¢ OJWHAKOBBIMH JJIEKTPOJBUTATEISIMHU JBHXKYTCS C Pa3HBIMHU
CKOPOCTSIMH. Y Kakoro M3 HHUX paboTa 3JICKTPUYECKOrO0 TOKa OOJIbIIe, eCln
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CUUTaTh, YTO COMPOTUBIICHUE JBUKECHUIO M BpPEMs JABMXKEHHS B O0OUX cClydasix
OJIMHAKOBBI?

6. /lBe namMmoykd HaKaJIMBaHUS COCAVMHWIN MOCIEIOBATEIBHO U MOAKIIOUUIU K
HMCTOYHMKY TOKa. OHa u3 mamnoyvek He ropena! [louemy?

7. SlpkocTb KpUnTOHOBBIX Jamn Ha 10% BbIlIe, YeM aproHOBBIX TOW kK€ MOIIHOCTU
32 CYET YBEJIMYEHHsS TeMIIepaTypbl pacKajieHHOW BosibppamoBoi HUTH. [loyemy
yaJIOCh MOBBICUTh TEMIIEPATYPY, Ja €IIe U YBEIUYUTH CPOK CITY>KOBI JIAMITBI?

8. HNmeercs naTh 35eKTpUyYeCKUX Jamnouek Hanpspkernrem 110 B u momHocthio 40,
40, 40, 60 u 60 Br. Kak cieayeT BKIIOYUTH UX B C€Th HampsbkeHuem 220 B,
9TOOBI OHU pabOTaIu B HOPMAJIBLHOM peXKUME?

3aoauu:

1. Kakyro maccy He)TU HYXKHO CXe€Yb HA TEIJIOBOM JJIEKTPOCTAHIIMU, YTOOBI IO
TeJIEBU30pY, MOTpedisatoneMy TOk cwioi 1,2 A mnpu Hanpsokenuun 220 B,
noCMOTpeTh (GUIbM NpoAoKUTeNbHOCThI0 90 MuHyT? KIIJ[ s1mexkTpocraniuu
35%. Y nenbHas Teniaora cropanus Hegtu 4,6 107 JIx/xr.

2. YUEHHK TMOJKIIOYWI aMIIEPMETpP HAMpsIMYyI0 K HMCTOYHHUKY TOKa, B Pe3yJbTare
yepe3 npubop norek Tok cuwiod 20 A. Y ammepmerpa ecTh NMPEeNOXpaHUTENh —
TOHKasi MeHas MpoBoJioKa JiIuHOK 20 MM U tiomaarto ceuenus 0,01 MM2. Yemeer
JU TIPEIOXPAHUTENIb PACIUIABUTHCS M CIIaCTU NPUOOP, €CIM TaKOW TOK aMIepMETp
BbIZIepKUBaeT He aoJibiie 0,02 ¢?

3. Ha pucynke m3o0pakeH rpaduk Toka B Jiamiie
I,A

HakanmuBanus |=I1(U). Haiigure MOIHOCTS, NS aans S /L/!/
BBIACJISIIOLIYIOCSI HAa PE3UCTOPE, BKIIOYEHHBIM 0:3 T | , T
II0CIEA0BAaTEAbPHO C JIAMIIOM B CE€Tb C o2 EEEDZaNEE

HanpsbkeHueMm 220 B, eciau cuiia Toka B 1Enu A mmm: | T
paBHa 0,4 A. 0 40 80 120 160 200U, B

4. Tappu Ilorrep Hamien BoJIEOHYIO nanqu%/, KOTOpas MPEACTABISIET COOOM IMUIUHIAPUK JTUHBI
30 cM u mnomepeyHol MmiIom@AAM 1 cM°, claeTaHHBIN
4acTUYHO U3 cepedpa (p1 = 10,8 F/CMg), a YaCTUYHO U3 W3
amomunus (p; = 2,7 rlem®). Ewe Tappu OOHapyXWJl, 4TO
€CJIM MOJIePKUBATh HAa KOHIIaX MaJIOYKU NocTtosiHHoe Hanpsbkenue 0,12 B, To B manouke Oyzaer
BoIZIEATECA MomHOCTE 200 Bt. YaenbHoe compotuBieHue cepedpa - 0,016 OM~MM2/M,
anmtomuanst — 0,028 OM-MM/M. Hcnonb3ys 3Tu JaHHBIE, HAMIUTE MacCy MaJOYKHU B FPaMMax.

5. W3 KoMHAThl B TE€YEHHE CYTOK «yXOIHUT» 8,7-10" JIx TermoTel. Kako# IJIMHBI HAgo B3STh
HUXPOMOBYIO IPOBOJIOKY IHAMETPOM 10° M mis HamMoTKH ANEKTPUYECKOTO 00OTrpeBaTes,
MOJIEP>KUBAIOIIIETO TTOCTOSTHHYIO TeMIiepaTtypy B komHare? Hampsiokenue B cetu 220 B.

6. DnexTporuMTKa UMeeT ABe cnupand. [Ipu BKIOUEHHH OJTHOW M3 HUX BOJA B YaliHUKE 3aKUIAET
yepe3 15 MuH, pu BKJIIOYeHUH apyroi — yepe3 30 MuH. Uepe3 CKOJIbKO MUHYT 3aKUIUT BOJA B
YaifHUKe, eCTIM BKIIIOYUTH 00€ criipanu nocienoBatensHo? [apannensno?

7. HunuHApUYecKUil OJHOPOIHBIM MPOBOJHUK MOJKIIOYEH TOPIAMH K KJIeMMaM HMCTOYHHKA
MOCTOSIHHOTO HampsikeHus. Kak Hy)XHO M3MEHHTH JUIMHY MPOBOJHUKA, YTOOBI CKOPOCThH €ro
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HarpeBa TOKOM Bo3pociia B 4 paza. [lotepsiMmu Teria npeHeopeyb.

8. Jlammouky xapMaHHOTO (OHAps, paCCUUTAHHYIO Ha HampspkeHue 3,5 B u cuimy Toka 0,28 A,
COECIMHWIM IIOCJIEJIOBATEIbHO C JIaMIO4koW MomHocThto 110 Bt, paccuurtanHoil Ha
HanpspkeHue 220 B, u Bxitounnu B ceTh ¢ HanpsbkeHueM 220 B. Tloyemy npu 3ToM Jammnouka
KapMaHHOTO (oHaps eperopena?

I11. [Ipocreiimas snexkTpuyueckas Lelb ¢ MICTOYHUKOM TOKa U €€ CXeMa Ha JOCKeE.

Mexanu4yeckasi aHAJOTUS 3aMKHYTOM 3JIEKTPUYECKO LIETIH Ha JI0CKE.

I 5 |
LR | o T2 o =
0]
@)
CAD ACT:qS & O U
/0
I ONv_ O o) 0 0
Ig —I—

({32

Kakum o6pazoMm “manatomue” Ha KiemMMmy JJIEKTPUYECKUE 3apsi/ibl BHOBb OKAa3bIBAIOTCS Ha

_¢cm
q
coBepmiaTh padoTy NPOTHB CWJI JJIEKTPUYECKOro TMO0JIsl, H3MepsieMOe OTHOLIEHHEeM
Npou3Be/leHHOi padoThl K mNepeHeceHHOMY 3apsiny. Eciaum Obl BHYTpEHHHUH y4acTOK
ANEKTPUYECKOM 11enu He oOmanan conporuBieHneM, T0 A" = A u U = ¢. [IockoabKy Bce HCTOUYHUKHI
TOKa 00nanarT BHYTpeHHUM compotuBieHuem, o U <e. ¢ = U + U,, — skcnepuMeHTaIbHAS

MpoBepKa (MCTOYHUK MOCTOSIHHOTO HANPSKEHUS C PE3UCTOPOM).

KIIeMMe “+7? & = — A, =0¢&.9/C (€) — CBOICTBO CTOPOHHUX CHJ (MCTOYHHKA TOKA)

4 ut e=U+U,; U=IR;U,=Ir; e=U+Ir/

| Bl-ll

: o o) (@) O v 4() c

| |

| 10 I = .

€ U ! R+r

1O r ' R 1) 1=0 (yenv pazomknyma), U =
| -

| | 81

: o : 2) r=0 (uoeanvnoiii ucmounux moxa), ¢ = U;

v. _QO Q oV

T 3) r£0, 120, U < €.

Bonpocubt:

1. Tlouemy cBeT (ap aBTOMOOMIIS TYCKHEET BO BpeMsl 3allycKa JABUratesns?

2. SIBnsercss M TranbBaHUYECKUW SJIEMEHT (MCTOYHUK TOKA) HMCTOYHHKOM DSJIEKTPUUECKUX
3apsaa0B?

3. Tlouemy npu BKIIFOYEHUH B CETh ANIEKTPOYTIOTa (JEKTPOIUIUTKHI ) HAKaJl JIaMIT B KBapTHUPE Cpasy ke
3aMETHO MaJIaeT, HO BCKOPE BO3PACTALT, IOCTUTAs IPUMEPHO MPEKHEr0 YPOBHS?

3aoaua: BuyTpeHHee comnpoTuBlieHHe ucTouHuka Toka 0,5 Om, a ero

SC 1,5 B. ComportuBnenue mnorpeburens 2,5 Om. ComnpoTuBieHue

amMmepMerpa M NOJABOJSIIMX MPOBOJOB HHUYTOXKHO  Mallo, a

CONPOTUBIIEHHE BOJITMETPA OYEHb BENHMKO. ONpeaenuTh NOKa3aHMs

amIiepMeTpa U BOJbTMETpa il nojoxxenu 1, 2 u 3 nepexmouarens 1.

IIlpy KOpPOTKOM 3aMBIKAHHM TOK OT JAHHOI0 HMCTOYHHKA TOKA

MaKcuMaJieH (JIEMOHCTpallvs), a HanpsiKeHHe Ha KJeMMax

HCTOYHHKA Toka MuHHMAJbHO! DJJC - »3T0 MakcmMaabHOe

HANPSZKEeHNEe, KOTOPOe MOKeT JaTh JAHHBIA MCTOYHHMK Toka! [Ipu
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3aMKHYTOH BHEILIHEH LIENH HaNpsyKEHUE Ha KIeMMaxX MUCTOYHMKA Toka MeHblle D/IC Ha BeIUuuHy

MaJCHUS] HANIPSKEHUsI BHYTPU UCTOYHUKA TOKa!

JononHuTtejbHasi uHpopmamusi: YeM OONbIIMNA TOK MOXHO TOJIYYHTH OT Oarapeiiku, TeMm

nopoxe oHa Oyaer crouTh. [louemy? Uem MeHbIe BHYTpPEHHEE CONPOTHBICHHE AKKyMYIATODPA,

TeM OOJBIINI TOK OH CIOcOOEH OT/IAaTh BO BHEIIHIOKO LeNb. Eciu B34Th amMriepMeTp U 3aKOPOTHUTH

KIIEMMBbI y KaKOH-HUOY/Ib COJICBOI OaTapelku depe3 Hero, caMblii OOJIBIION TOK OyaeT okoso 2 A.

Ecnu xe B3STh HUKENb-METAUIOTUAPUIHBINA aKKyMYJISITOP, TO MOXHO JIETKO Ha0moaaTh TOK oT 10

A u Bpiue. Emé oauH MiIoc 3JIEMEHTOB NMHUTAHUS C HU3KUM COINPOTUBJIIEHHEM - 3TO HU3KHM

camopaspsa. Eciu  mpennosiaraercs  MCKIIOYUTEIBHO HAarpy3ka MajblM TOKOM (Hampumep,

HACTEHHbIE Yachl), TO HET CMBICIIA [TEPEIUIaYMBaTh U MOXKHO KYIIUTh CAMYIO JICHIEBYIO OaTapeiiky -

OHa MPOTSHET [0 BPEMEHU IIOYTH CTOJIBKO K€, CKOJIBKO Joporas - EMKOCTh paBHasl, a 1ieHa pa3Hasl.

CoBpemeHHbIE MOOWJIbHBIE TeNe(OHbl HMEIOT aKKyMYJISTOPbl C OYEHb HU3KUM BHYTPEHHHUM

conpotuBiieHneM. OHU MOTYT OTAaBaTh OOJIBIION TOK.

IV. Bonpocswi:

1. Ha Oarapee kapmanHoro Qonaps umeercs Haanuck: OJIC 4,5 B, a Ha nammnouke yka3aHO
Hanpspkenue 3,5 B. Tlouemy nomyckaeTcs Takasi pa3HULIa B HAPsDKEHUN?

2. TlpuBemuTe aHAJIOTHIO MEXIY CHCTEMOW KPOBOOOPAIICHHUS U DIIEKTPUIECKOH 1enbro. YTo ecTh
q10?

3. Tlouemy ralbBaHMYECKUH AJIEMEHT C HEOOJBIIOH - MOPsSAKa HECKOJIBKHX BOJIBT - DJ[C Moxker

JaTh 3HAYUTEIBHBIN TOK, a 3NekTpodopHas MamuHa, 9J[C KOTOpol TOCTUTAET AECATKOB THICSY

BOJIBT, JA€T TOK HUYTOKHOM CHIIBI?

[Ipu xakux yclIOBHSX OT JAHHOTO 3JIEMEHTA MOXHO MOJYYUTh MaKCUMAaJIbHbBIN TOK?

Namenutcsa mu D/1C snementa BonbTa, eciiu ero anekTpoapl CONMM3UTh?

[Touemy npu KOPOTKOM 3aMbIKaHUH HaNpsHKEHHE Ha KIEMMaxX HCTOYHMKA TOKa OJM3KO K HYIIO,

B€Jlb TOK B LIETIH UMEET HauboJbIiee 3HaYeHne?

Kaxkue mpeBparieHust sSHEpTruy MPOUCXOoaAT B GOoHAPUKE, paboTaroIIeM OT OaTapeiiku?

[Touemy npu paboTe akKyMyJISTOpHBIEC OaTapen HarpeBarOTCs?

[Touemy npu HU3KOH TEMIIEPAType aKKyMYJISITOPBI IPOHOB OBICTPO pa3psuKaArOTCs?

10. Kakast sHeprus 3anaceHa B akKyMyJsiTope, Ha KoTopoM Harnucano 1,5 B u 200 mA-4?

11. K 3axwumam Oatapen KapMaHHOTOo (oHapss C BHYTPEHHUM compoTuBieHHEM 2 Owm
NpUCcOeTUHWIN BoJIbTMETpP. OH nokazan 3,5 B. 3atremM BOJIBTMETP OTCOECIMHIIIA U HA €r0 MECTO
MOJIKJIFOYMIIM JIaMIly, Ha II0KoJie koTopod Hamucano 30 Br, 3,5 B. Jlamnouka He ropea.
OObscHUTE SBIICHHE.

12. Tlouemy tenedoHsl paspsikaroTcss Ha xojoae? BakHo moHMMaTh, 4TO caMm 3aps] HUKyAa U3
TeneoHa JeThCsl HE MOKET — IIPOCTO BO3pAcTaeT BHYTPEHHEE COMPOTUBIICHUE aKKyMysaTopa!

3aoauu:

1. Bayrpennee compotuBienue Oarapen ¢ IJIC 12 B pano 0,05 Om. IIpeanonoxkum, 4To IO
olIMOKe MEXAY MOJI0caMH O6aTtapey BKIIOUMIM 3aKOPAuYMBAIOIIUNA MPOBOJHUK COMIPOTUBICHUEM
0,1 Owm. Kakoiti Tok mnpoTekaeT dyepe3 Oarapero? Kakas MOIIHOCTh BbIAETSETCS B
3aKOpavYMBaIOLIEM IPOBOIHUKE?

2. EMkocTh aBTOMUOWIBHOTO akkymyistopa 60 A-u. Ecnu Bbel 3a0bUlM  BBIKIIOYHTH (Papsl
aBTOMOOWIIA B rapaxke, KakJ1asi U3 KOTOpbIX moTpedisier MomHocTs S0 BT, To yepe3 kakoe Bpems
AKKyMYJISTOP MOJHOCTBIO Pa3psauTCs?

3. K wucrounuky toka ¢ OJIC 9 B u BHyTpeHHUM comnpoTuBieHHeM | OM NOAKIIOYUIN
[apajuIe]IbHO COEAMHEHHBIE JaMIly HAaKaJMBaHWs U pe3ucTtop. Kakoe conmpoTHBIIEHHE NOJKEH
UMETb PE3UCTOP, YTOOBI JTaMIla HOpMAJIbHO rOpesia, €M OHa pacCuMTaHa Ha HanpsbkeHue 6 B u
cuiry Toka 1 A?

4. CymMmapHasi MOIIHOCTb, BblJeJIsieMast B 3aMKHYTOH 1IeTIH, COCTOSIIIeH N3 UCTOUHUKA TUTAHUS U

Harpy3ku, pasHa 60 Bt. Tok B nenu 5 A. Onpenennuts 9/]C nCTOUHMKA TUTAHMUSL.
5. HampspkeHue Ha KOHIIAX pa3oMKHYTO# Oatapeu paBHO 1,55 B. Ilpu 3amblkaHUM ee Ha Harpy3Ky
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conportuBiiecnueM 3 Om Hanpsbkenue Ha Hedt 0,95 B. KakoBo BHyTpeHHee CONpPOTUBIICHUE
Oarapen?
V. Iloozomoska k koHmpoavHot pabome Ne 5
. I3 OenbIX M KENATHIX MOHET M KYCOYKOB TKaHHU, MPONMHTAHHOW B COJICHOHW BOJE, MOXHO
M3TOTOBUTH BOJILTOB cTOJ0. KakoBa D/[C 3TOro ncrounuka toxa?

2. Hapwucyiite npuMepHsblil rpaduk moTpediasieMoit B Bameil KBapTUPE IIEKTPOIHEPTHH OT BPEMEHU
B TeueHHe CyTOK. OObSICHUTE €ro.

3. AKKyMyIIITOpBI, KOTOpBIE MOXHO CKHMaTb, PacTsATWBaTh M crubaTh 0O€3 OMAacKU OYEHb
MPUTOJATCA B M3TOTOBJICHMM «YMHOW» onexabl. lIpencraBbre, 4TO Bama KypTka, KPOCCOBKH
WJIM JUKUHCBI CMOTYT U3MEPSTh JIaBJICHHE, I1yJIbC, YPOBEHb KHCIOPOA, KaJOPUH, TEMIIEPATYPY...
A B cilydae SKCTPEHHBIX CUTYallull - Cpa3y BbI3bIBaTh CKOPYIO omolb. Ecth naeun?

4. TlpoBenute aHAJIOTHUIO MEXKIY JJIEKTPUUECKMM TOKOM B 3aMKHYTOW II€MU M BOJOM, KOTOpas
Teder mo TpybaM y Hac naoma (TuapoauHamuueckas aHanorus). [lpaBpa, S1eKTpoHBI He
CIIOCOOHBI 00pa30BaTh HACTOJBKO CBSA3AHHYIO CUCTEMY, KaK 3TO C/AeIaIN Obl MOJIEKYJIbI BOJIBI.

5. [lombITaliTech HaWTH B MHTEPHETE OMNpEACIEHUS MOHATUH: BO30OHOBISEMbIE HCTOYHHMKHU
SHEpruu; ABTOHOMHBIE UCTOYHHUKH  DIJIEKTPOIHEPIHH; BOJIOPOJHAs  DKOHOMMKA;
CBEPXIPOBOJAIINE JIMHUM 3JIEKTpOIEepesiad; COJIHEUHbIe OaTapeu; JIOKaJbHbIE HCTOYHHKHU
SHEpPruM; HAKOMUTEJINU SHEPTUHU; dKOJOormdeckas 0e30MacHOCTh; (POTOINEKTPUUECKUN MOIYIIb;
THIIBI TEHEPUPYIOIIMX NIEKTPOYCTAHOBOK; TUOJHBIE OCBETUTEIBHBIE YCTPOMCTBA.

6. CpaBHUTH pa3HbIe BHIBl COJHEYHBIX OaTapeld, JJIEMEHTOB WM JPYTUX HMCTOYHUKOB
aNbTEPHATUBHOMN SHEPIUU.

[

A He neuantocw, umo ¢ npupoobl
Ilokpos, ee ckpvigasuiuil, cHam,
Ymo opesnuii nec, cedvle 8000l
He kporom gpasnos u naso.
Huxonau I'ymunes

’z-—( KOHTPOJIBHASA PABOTA Ne 5
Ypok 51/26 Kak BaM Takue KpuTepuu OlleHKH 110 ¢u3uke? JIBolika y yeaoBeka,

KOTOPBIM HE 3HAET, YTO HEJIb3s COBATh Majblibl B pO3eTKy. TpoiKa - 3HaeT, uTo Henb3s. YeTBepka
- 3HaeT nouemy. IlAATepka - yeIoBeK 3HACT, KaK 3aCOBBIBATH MAJIBIIBI B PO3ETKY.

K npupooe Hado nooxooums noumumenvHo U
Hemoponaueo, 4moowl 4e2o-Huby0b om Hee O0OUMbBCAL.
Hozeanu Bonvgheane I'éme
Jokazvieamuv dondcen ymeepaircoarouuil.
Maxcuma Opesrux pumisin
NPUMEPHBIE TEMbBI KYPCOBBIX PABOT IHNPUMEPHBIE TEMbI PE®EPATOB

1.  DnekTpuYecKHii TOK. 1. Tlouemy KOPOTKOE 3aMbIKaHUE €CTh, A

2. JleficTBHE 3JIEKTPUIECKOTO TOKA. JUIMHHOT'O 3aMbIKaHUI HET?

3. MHcnonb3oBaHue TEIIOBOIO JAEHCTBHS TOKA B Yrto Takoe CBEpXIPOBOIUMOCTD?
IIPOMBIIIJIEHOCTH U CEJIbCKOM X O3SIHCTBE. VcTopust OTKPBITHS CBEPXIIPOBOIUMOCTH.
D11eKT00€30MaCTHOCTh Ha ITPOM3BOICTBE. M CTOYHHMKY TTOCTOSSHHOTO TOKA.

5. HoBble HaKOIIUTENN DHEPTUU. B0306HOBIsIEMbIE HCTOYHUKH SHEPIHH.
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3emns nam He npunadnedcum, ee Oaiu Ham 83auMbl Hauu Oemu.
Hnouiickas nocrosuya
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