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I'pyna 25

®di3uKa i acTpoHOMist

Ypok Ne 28

Tema ypoxky: IlocriitHuii enektpuunuii ctpym. Enekrpopymriiina cuna. 3akon Oma

IU1s1 TOBHOTO KOJIA.

Mera ypoky:

— HaBYaJbHA — MOTJIMOUTH 3HAHHS YYHIB MIPO €JIEKTPUYHUHN CTPYM, HaraJaaTH mpo Ail
CJIEKTPUYHOIO CTPYMY, YMOBHM ICHYBaHHSI €JIEKTPUYHOIO CTPYMY, MPOJOBKUTU
3HAaHOMCTBO 3 OCHOBHHMMHM YaCTHHAMHU €JIEKTPUYHOIO KOJIA; BBECTH ITOHATTS
CJIEKTPOPYILIIHHOI CUIIM; PO3MJISIHYTH MPUPOAY CHUJI, AIIOYUX B CEpeIUHI JuKepena
CTpYMY; y3araJibHuTH 3aKoH OMa JJis TIISTHKY KoJia, sika MicTUTh EPC;

- PO3BUBaJIbHA — PO3BUBATH YSIBY, TBOPYI 3[10HOCTI YUHIB, BIIOCKOHAIIOBATH BMIHHS
3aCTOCOBYBATH HaOYTI 3HAHHS Ha MPAKTHILL;

- BHUXOBHa — BHUXOBYBaTH IMOYYTTS BIJAMOBIIAJIBHOCTI, B3a€MOJONOMOTH, BMIHHS
BUCTYIIATU NIEPE]] ayJUTOPIELO.

Marepiana 10 ypoxy
EjxexTpuyHui cTpym
JlaBaiTe BUBHAUMMO YMOBU ICHYBAHHI CIMPYMY 8 NPOBIOHUKY

1) HasgBHICTH BUIbHUX 3aPSI)KEHUX YACTHUHOK;
2) iCHYBaHHS B TIPOBIIHHUKY €JICKTPUYHOTO TIOJISA, IO XapPaKTEPH3YETHCS Pi3HHUIICIO
MOTEHITIaJIIB Ha KIHIIAX MPOBITHUKA;
3) 3aMKHYTE €JIEKTPUYHE KOJIO.
SAxio pi3HULA MOTEHIIAIIB HE 3MIHIOETHCS 3 YaCOM, TO B TIPOBIIHUKY BCTAHOBIIOETh-
Csl IOCTIMHUI €JIEKTPUUHUN CTPYM.

JIil € JICKTPUYHOI'0 CTPYMY

Bbesnocepenuiii YaCTUHOK IIPOBITHUK )
P pyx . y 1P Y * TeruoBa 11t
MU GaunTH He MOXKEMO. IIpo HasSBHICTH EIEKTPUYHO-
r0 CTPyMy MOXKHA CYJMTH 32 TUMH JissMH, sKi Horo * XimiyHa Jiist

CYIIPOBOKYIOTb. . :
YHPOBOLKY . _ * MarnitHa 11
Tennosa Ois, TPOBIAHHUK, IO SKOMY Teue
CTpyM, HarpiBaeThbcs. TemnoBa Aisi cTpyMy OOyMOB-
JIEHA TUM, 10 B pa3i HAPSIMJIEHOTO PyXYy 3apsKEHUX YaCTUHOK KPi3b pEUOBHMHY BOHU 3ilI-
TOBXYIOThCS 3 10HAMH, aTOMaMH i MOJIEKyJIaMU PEYOBUHHU, 301IbIIYIOYN KIHETHUHY €HEPT1i0

1X XaOTHUYHOI'0 «TEILIOBOTO» PYXY.



Ximiuna Oia. ENEeKTpuYHUN CTPYM MOXKeE
3MIHIOBaTH XIMIYHUN CKJIaJ IPOBIJHHMKA, Ha-
MPUKJIAA BUAUIATH WOTO XIMIYHI CKJIaJ0B1 Yac-
TAHU (Migb 3 PO3YMHY MITHOTO KYIOPOCY 1 T.
1.).

Maenimna 0is cTyMy OOYMOBJIEHA THM,
III0 HaBKOJIO PYXOMHX 3apsiB iCHye MarHiTHE

nosie. CTpyM YMHHUTH CHJIOBY JII0 Ha CYCIJTHI
CTpyMU 1 HamarHideHi Ttima. Tak, MarHiTHa
CTpiJIKa MOOJIM3y MPOBIJHUKA 13 CTPYMOM I10-
BEPTAETHCA.

MarsiTHa aist CTpyMy Ha BIAMIHY Bif Xi-
MIYHOI 1 TEIUIOBOI Jii € OCHOBHOIO, OCKIJIBKHU

BOHA MPOSBIISIETHCS B YCIX 0€3 BUHSATKY MPOBI-
naukax. Hampuknaza, XiMidHa [ CTpyMy BIJICYTHS M1 9ac MPOXOHKEHHS CTPYMY 4epe3 Me-
Taju, a TeIJIOBa BIJICYTHS B pa3l MPOXOKEHHS CTPYMY Yepe3 HaAMPOBITHUKH.

Cuiaa crpymy
SIKI110 B KOJI1 BCTAHOBIIIOETHCS €IIEKTPUUHUNA CTPYM, TO 1I€ O3HAYAE, 1110 Yepe3 MOonepeyHuil
nepepi3 NpOBIIHUKA BECh Yac MEPEHOCUTHCS EIEKTPUUHMM 3apsia. SKII0 yepe3 nonepeyHui
nepepis MpOBIIHUKA 32 yac At MEPEHOCUTHCS 3apsi Ag, TO CHIIA CTPYMY JOPIBHIOE:
Cuna cmpymy — 8enuduna, wjo Xapakxmepuszye WeUoKicms nepenecents 3apaoy YacmuHKamu,
AIKI CMEOPIOIOMb CIMPYM, Yepe3 NonepeyHull nepepiz_npogioHuKd
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Y MiKHapoAHIM CUCTEM] OJIMHUIb CUITYy CTPYMY BHpa)katoTh B ammepax (4) Ha 4ecTb
¢bpaniy3bkoro ¢izuka A.Amnepa. 1o oAMHKLIIO BCTaHOBIIOIOTH HA OCHOBI MarHiTHOI B3ae-

MOJii CTPYMIB.

Cuna cmpymy 3anexcums 8i0 3aps0y, 10 WOro NEePeHOCUTh KOXKHA YaCTUHKA, B1J] KOH-
IIEHTpallii YaCTUHOK, IIBUJKOCTI iX HAMPSAMJIEHOTO PyXy 1 IUIONIl MMOMEPEYHOro Mepepizy
MPOBITHUKA

I =q,nvS
1€ q, - 3apsi YaCTUHKH, N - KIJIBKICTh YaCTUHOK B OJIMHULI 00’ €My, V — cepeaHsl IIBU-

JIKICTh HAMPSMIIEHOTO PyXY, S — IUIOIIA TONEPEYHOTr0 Mepepi3y MPOBITHUKA.



Jlst oprani3My JTIOIMHA BBAXXAE€THhCsI OE3MEYHOI0 CUJla CTPYyMY, 3HAUCHHS SKOI HE
nepesuinye 1 MA; cuna ctpymy 100 MA MOXe IPU3BECTU IO CEPUO3HUX YPAKEHb.

Ilpunao onsa eumiprosamHs cuiu cmpymy HA3UBAIOTh amMnepmempom. Amnepmemp
BMUKAIOMb 8 eJleKMPUdHe KO0 NOCAI006HO 3 NPOBIOHUKOM, Y SKOMY BUMIPIOIOTh CHITY CTPY-
My. 3BEpHITh yBary: He MOJCHA NPUEOHYBAMU amnepmemp 00 KOAd, 8 SAKOMY GIOCYMHIl

CNOJICUBAY CIPYM).

EJdekTpuuHe K0.10.
JokepeJia i CHOKHBAYI €JIGKTPUYHOI0 CTPYMY

Haiinpocriuie exexkTpudHe KOoJo sBJi€ cO00I0 3'€JHAaHI MPOBIIHUKA MU B NIEBHOMY I10-
PAAKY Odrcepeno cmpymy, CRONCUBAY eNeKMPUUHOI eHep2il U 3aMUKATbHUL (PO3MUKATbHULL)

npucmpi.
Enexmpuuna cxema — kpecnenns, na AKomy yMOBHUMU NOZHAYEHHAMU NOKA3AHO, 3 AKUX
eleMeHMi8 CKAAOAEMbCS eNeKMPUYHE KOJIO T AKUM YUHOM Yi eleMeHmu 3'€OHani misic coboio
3BEpHITH yBary:
- HaNpPAMOM Ccmpym)y 8 KOJli YMOBHO 66adcaromp HANPSMOK, Y IKOMY pyxanucs O 1o
KOJTy TTIO3UTUBHO 3apsKEH1 YaCTUHKU, TOOTO HAMPSIMOK 8I0 NO3UMUBHO20 NOJIIOCA OXcepena

cmpymy 00 He2amueHo2o;
- B YMOBHOMY MO3HAY€HHI JIKEPENa CTPyMY 0062d pucKa 03HAYAE NO3UMUBHUL TIOTIOC

IOKEPCiIa, a Kopomka - He2amueHUII.

YMOBHI MO3HAYEHHS €JIEMEHTIB eJIeKTPHIHMX KijT
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3axkoH OMa s TIJISHKH K0J1a

Cuna cmpymy | npsamo nponopyiiina npukiaoeni nanpysi U i obepneno nponopyitina onopy
R nposionuka

SkIo nmiisHKa KoJia HE MICTUTh JDKepeia CTpyM.y, elekTpuuHa Hampyra U Ha T1i
KIHIIAX YHCEIBHO JOPIBHIOE PoOOTI A €IEKTPUYHOTO TOJIS 3 MEePEMIIICHHS! OJJMHUYHOTO I10-
3UTHBHOTO 3apsAy ( MO K JiISTHIT:
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ne A - pobota, Ky BHUKOHYE (a00 MOXe€ BHUKOHATH) €JICKTPUYHE TI0JIe IIPH
nepeMilieHH1 3apsay q o gaHii AustHi kona. Oqunung Hanpyru B Cl - BoisT (B).

Ilpunad ona eumipiosanns _Hanpy2u HA3U6aromev goabmmempom. BoJbTMeTp
NPUEJHYIOTh JIO0 €JISKTPUYHOTO KOJa IapajejbHO JUISHII KoJia, Ha SKIH HEOOXIJTHO
BUMIPSITH HANIPYTY.

Enexmpuunuii onip - ye ¢izuuna eeruyuna, AKka XapaKkmepusye e1acmusicms npo8ioHUKA
npoMuOimu eneKmpusHOMY CIMpymy
Oounuys onopy 6 CI - Om.

1 Om - ye onip makoeo nposioHuka, 8 sskom.y meuy.e cmpym cunorw 1 A 3a nanpyau Ha
KiHysx npogionuka 1 B.

Omip R npoBiHKKA MPSMO MPOTIOPIIHHKK Horo noBkuHI |, 00epHEeHO ponopIiHHNH
IJIONII S WOTO TOMEPEeYHOTo TMepepidy W 3alie’KUTh BiJ PEUYOBHHH, 3 SKOI BUTOTOBJICHHUI
MIPOBITHUK:

l
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Je p — BEJIMYMHA, [0 3aJICKUTh BiJl POy PEUOBHHHM Ta 11 CTaHy, HAcaMIepe.l B Te-
MIiepatypu. BenuurHy p Ha3UBaIOTh HUMOMUM ONOPOM NPOBIOHUKA.

Onip 3anedxcumov 6i0 mamepiany NPOGIOHUKA I 1i020 2e0MeMPUYHUX POIMIDIE.

Llumomuti onip pewosunu - ye izuuHa eIUUUHA, KA XAPAKMEPUSYE eJleKMPUUHI
B1ACMUBOCMI PEYOBUHU MA YUCETbHO OOPIBHIOE ONOPY BUCOMOBIEHO20 3 Hel NPOBIOHUKA
0oeorcunoto 1 m i niowero nonepeyno2o nepepizy 1 M.
Oounuys numomoeo onopy 6 CI — om-memp (Om-m).



3BEpHITh YBary: 3HAUYEHHS NUMOMO20 ONOPY PEuOBUHU 3YMOGIeHe XIMIUHOW HPUPOOOIO
PeUoBUHU MA ICIMOMHO 3AJIeHCUMb 8i0 MeMnepamypu.

Pi3Hung moreHuianiB MK KieMaMu JpKepesa CTPyMY CTBOPIOETHCS 32 PAXYHOK MPHUMY-
COBOT'0 «IEPETIATYBAHHS 3apsAiB YCEepeAHl JHKepena; MpU I[bOMY J10Jal0ThCS CUIIH, 1110 [Ti-
I0Th 3 OOKY €JIEKTPUYHOIO MOJIs, SIKE, BIIACHE, BUHUKAE Ta IMIJICUIIOETHCA B PE3YJIbTaTl TaKO-
ro «nepeTsaryBaHHs». [IpuunHu pyxy 3apsiiB y JOKEpelli 3a CBOEK MPUPOIOI0 8i0OMiHHI 6I0
npUpoOU KyJI10HI8CLKUX CUIL.

I1lo HA3UBAIOTH CJICKTPOPYVHIIHHOK CHJIOIO

Enexmpopywitina cuna E - ye ckansapua gizuuna eenuduna, sika Xxapakmepusye eHepeemuyni
61ACMUBOCTT 0dcepenia Cmpymy ma OOPIBHIOE BIOHOUEHHIO POOOMU CIMOPOHHIX cull (Aqy) 3
nepemiujeHHs: NO3UMUBHO20 3aps0dy 8cepeouri dxcepena cmpymy 8i0 HecamueHo20 NOaCA

00 NO3UMUBHO20 00 3HAUEHHS § Yb02O 3apPs0Y
Mu ninui BUCHOBKY, IO JUISl IATPUMKH B 3aMKHEHOMY KOJIi TIOCTIMHOTO CTpyMy B KO-

70 HEOOXITHO BKIIOYUTH JKepeno cTpymy. OCHOBHA XapaKTEpUCTHKA JKEpela CTpyMy -
enekmpopywivuna cuna (EPC).
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Oounuyst EPC y CI - 6onem (B).

EPC ooicepena cmpymy oopisnioe I B, Ko cmopoHHi cunu, sKi 0iromo y 0xcepeii, 8u-
KOHytomos pobomy 1 [Dic, nepemiwyrouu oOUHUYHUL NOSUMUBHULL 3apsA0 6i0 He2amusHO20
nOI0CA 00 NO3UMUBHOZO.

[1lo HA3MBAIOTHL HAIPYI010 HA TIJASTHI KOJIA
Hanpyra (majinus Hanpyru) Ha gijsHmi 1 — 2 kosa — e ckajasipHa (izu4yHa BeJiu-

YHMHA, AKA YUCEJbHO JOPiBHIOE MOBHIA po00TI A;_,5 KYJOHIBCHbKHMX I CTOPOHHIX CHJI 3
nepeMilieHHs] OIMHUYHOTO MO3UTHBHOIO 3apsily B AUISHII K0JIa 3 TOYKH 1 B TOUKY 2:

A,
lq = Orke: Uy, = (01— @2) + E(2).

3BEpHITH yBary: y 3arajJbHOMY BHUIIJIKy Hampyra Ha jaa-

HIM JUISHII KOJia JOPIBHIOE ajire0paiyHiid cCyMi Pi3HMIN MMOTe- °—|i‘ }—"2

Ui, =

gams 1 EPC nwa mii gumgami. SIKIo K Ha OUIAHIU JIFOTH

TUTBKU KYJIOHIBCBbKI CHJIM, & CTOPOHHI CHJIM BIJICYTHI (came 3 .
Cxema HEOAHOPIA-HOI
oinstHKY  1-2 enekTpud-

Hampyra Ha JUISHI JOPIBHIOE PI3HMII TOTEHIIalliB; HOro Koja, siKa MiCTUTh
U1—-2=p1—-¢p2, 3a E=0. JUKEPENIO CTPyMYy

TaKUMHU JUITHKaMH BU JI0 I[bOTO Maparpada maiau crpasy), TO

3axoH OMa i MOBHOI'0 K0.J1a

3axon Oma 014 nogno2o kona: cuna cmpymy Iy nognomy eniekmpuyHomy Ko OOPIHIOE
sionowennio EPC oocepena cmpymy € 0o cymu onopieé 306niunboi yacmunu kona (R) i
HYMpIiuiboi “tioco yacmunu (r):
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VYxke 3a3Havanocs, MO Ui BUPIMIEHHS PI3HUX ENEKTPOTEXHIYHUX 3aBlaHb JDKepera
CTpyMYy 3'€IHYIOTh y OaTapei.
Y pasi nocnioosnoco 3'ednannsi n oounaxosux Oxcepen cmpymy (puc. 6), KOKHE 3 SIKUX

mae EPC €' 1 BuyTpimHiii omip I', 3akoH OMa i1t IOBHOTO KOJIa Ma€ BUTJISI
né&’
I=——
R +nr
[TocniioBHE 3'€IHAHHS JXKEpeE CTPYMY 3aCTOCOBYIOTh Y TOMY BUNAAKY, KO Rynr' 1 0a-
Tapes MOXKe 3a0e3MeYUTH CHIIy CTPyMy Yy # pas3iB R OuibIny, HXK cCUja CTpPyMy BiJl OJHOTO
IpKepena.
Y pasi napanenvnoeo 3'ednanns n oounakosux Oxcepen cmpymy (puc. 1), KOXKHE 3 SIKUX

mae EPC €' 1 BHyTpimHiii omip I', 3akoH OMa 17151 MOBHOTO KOJIA MAa€ BUTJISA!
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[TapanenbHe 3'eAHAHHSA IKEpPET CTPYMY 3aCTOCOBYIOTh, HAIIPUKIIA/, Y TOMY BHIAAKY, KO-
JIU JIJ7I1 HOPMAJIBHOT pOOOTH CIIOKKMBava HEOOX1/IHA CUjla CTPYMY, 3HAUCHHSI SIKO1 TIEPEBUIILYE
MaKCHUMAJIbHY CUJTy CTpyMY OJIHOTO jikepena. [lapanensHe 3'eHaHHS € TOUUIBHUM, KOIU R
<r,
I1lo Ha3MBalOTH KOPOTKHUM 3aMHUKAHHAM
[TigkmroueHHs 10 TOJOCIB JpKepena CTpyMy MPOBIIHUKA 3 MI3€PHO MMM OMOPOM Ha-

3UBAIOTh KOPOMKUM 3AMUKAHHAM, & CTPYyM, AKUW TIPU 1IbOMY BUHHUKAE — CHIPYMOM KO-
POMKO20 3aMUKAHHA. 3HAYEHHS CUJTU CTPYMY KOPOTKOTo 3aMukaHHs (I ;) € MakCUMaTbHUM
IS TAaHOTO JDKEpena CTpyMy:

ne € - EPC mxepena ctpymy; I - BHYTPIIIHIH OIip JpKepesa CTpyMmy.

JlomamiHe 3aBIaHHSA

HammcaTtu koHcnekT, onpairoBatu §6 ¢.40-41, §7,8.

3BOpOTHIii 3B's130K
E-mail vitasergiivnal992@agmail.com
1!y noBinomJieHHi 3 /1/3 He 3a0yBa€M BKa3yBaTH Npi3BulIe, TPYIY i 1aTy YPOKY.
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