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I'pyna 21

®di3zuka i acTpoHOMIfA

Ypok 54-55

Tema: EHepris MarHiTHOTO MOJISL CTPYMY

Mera: nasuanvHa — 03HAOMUTH YUHIB 3 IOHITTSM €HEPTii y MarHiTHOMY TOJI1 CTPyMY
po38usaibia — GOPMYBATH B YUHIB BMiHHS KOPUCTYBATUCS HAYKOBO-TIOMYJISIPHOIO
JITepaTyporO Ta BUSBJIICHHS TBOPYHUX 3/1I0HOCTEH TIpH PO3B’sI3yBaHHI BIIPAB,
8UX06HA — BUXOBATH TPYI0IIOOUBICTh, TOUHICTH 1 YITKICTh IIPH

BIJIMOBIAAX 1 pO3B’sI3yBaHHI 3aBJaHb Ta HABYUTH JITEH
«Oauntu» (Pi3MKy HABKOJIO cele.

MarepiaJyu 10 YPOKY:

EHepris MarHiTHoro nons. Y nonepegHsoMy maparpadl MU pO3IJISHYJIN
JOCal 3 BUHHKHEHHS y IIPOBIIHHKAX CTPyMy poaMuKaHHs. Ilimxpecmammo, 1o
JIAaMIIOYKA IIPOJOBIKYBajia TOPITU (CTPYM TEKTH) ITIC/IsI BUMKHEHHS 30BHIIIHLOTO
mxepena. Ile cBlguuTh IIpo Te, 10 MArHITHE II0JIe B KOTYIIIl Mae eHepriio. Ode-
BHUIHO, IICJS 3aMHKAHHS €JIEKTPUYHOIO KOJa BIJ JKepesa CTPyMy JesKa J0-
JIaTKOBA eHepris OyJia 3aTpadveHa Ha CTBOpeHHs maruiTHoro mossa. Ilig dac iioro
SHUKHEHHS eHepTris YacTKOBO II0OBepTaeThess B kojo. OTike, MartiTHe moJe, SK 1
eJIeKTPUYHE, Mae eHepriio.

Exeprito MargiTHOTO II0JI KOTYIIKK 1HAYKTHUBHOCTI BHU3HAYMMO, BUXOIAYN 3
Takux MIpKyBaHb. Hexail miciisg po3MHKAHHS K0JIA CTPYM 3MEHIIIYEThCSI 3 Y4aCOM
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Man. 148. Npadikn 3MiHK HANPYrK Ta CUAK SMIHHOTO CTPYMY
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115 poboTa BUKOHYETHCA 32 PAXYHOK €Heprii MarHiTHOro mojis KOTYIIKHY iHAYK-
TUBHOCTI.
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I Enepris W, MarHiTHOro nons xoTywku iHAYKTUBHOCTI AOPIBHIOE NONOBUHI

. . LI®
AOGYTKY ii iHQYKTUBHOCTI Ha KBaApaT Cunmn CTpyMmy B Hin, W, = T .
. U
IIpurasaemo, 110 eJleKTPUYHA eHepria BupaxaeThes popmynamu: W, =¢ Pk

CU? ¢’
W, = 5 T8 W,, = 2 i 3ocepeykena Mix o6KJIaJKaMu 3apAYKEHOI0 KOHJIeH-

caTopa, Tod6TO JIoKasi3oBaHa B 00’€Mi €eJIEKTPUYHOTO IO,
Ax iy BUnajky 3 KOHJIEHCATOPOM, MarHiTHa eHepris micTuThes 6eanocepes-
HLO B o6’eMi MAarHiTHOTO MOJA.
i 10T ( ) BeranoBumo 3B’s130K MiXK eHeprielo,
AKa MICTHTBCA B OJWHHMIL 06 €My nojs, 1 iHAykuieo mar"itaHoro mous. Ileit

38’ 30K MOKHA BCTAHOBHUTH, PO3IJISHYBINH OyAb-AKHH IIPOBIJHUK 31 CTPYMOM,
214 AKOro MOXKHa OOYMCJIMTH iHAYKTUBHICTE Ta iHAYKIiO noas. Haispyuninie
me 3po0HUTH AJIA COJIeHOiZla, B AKOr0 MarHiTHe IoJie, a OTKe, i eHeprisa moJs,
socepeKeHi B Mexxax Moro o6’emy Sl (S — niomga nepepisy, [ — JOBXKHHA CO-
aeHOoiza), a IHAYKIII0 MATHITHOrO IOJIA B Me)KaxX Iboro 06’eMy i3 3aJ10BiJILHOIO
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Ileit BUpas3 cripaBAKYETHCA He TiILKH AJIS OAHOPiAHOIO MOJIsA, a i JJIA A0BiJIb-
=¥X 3MiHHUX MArfiTHHUX NOJIB.

B33aEMO3B’A30K €NEeKTPUYHOIO i MarHiTHOro nNonie siKk NpPosis egUHOro
enexTpomardiTHoro nonsa. ChopmMyboBaHi paHinle 3aKOHH €JIEKTPOMAarHeTu3-
MV BCTAHOBJIEHO /11 €JIEKTPUYHOI'O CTPYMY IIPOBiTHOCTI, AKMI CTBOPIOETHCH Ha-
ZPAMJIEHUM PYXOM MiKPOCKOIIYHHX YaCTHHOK — HOCIIB 3apajy (eJeKTpPOHiB Ta
#0HIB) Y IPOBiIHHKAX Ta BAKYyMi.

IIpore AMnepy Ta oro cydyacHuKam 0yJio HeBiioMO, AKi e()eKTH BUHUKATH-
MVTh [IiJ] YaC PyXY MAKPOCKOMIYHUX 3apsaKeHUX TiJl. El1eKTpUYHuUM CTPyM, 3y-
MOBJICHUU IepeMilleHHAM MaKPOCKONIYHMX 3apA/PKeHHX Til, OTPUMAaB Ha3BY
KOHBEKYILHO020. YUEHUM, AKi po3po0JIAIH KJIACUUYHY TEOPiio eJIeKTPOMarHeTus-
wy, He 371aBaJIOCh OYEBHIHHUM, IO IIi CTPYyMH (IIPOBiJHOCTI Ta KOHBEKIIMHU) €
ZPHHIIMIIOBO OJJHAKOBMMH JXKepeJlaMU MardiTHOro moJs.

ITepmi mocaizgu, mocraBieHi, o0 BIANMOBICTM HAa NHUTaHHA, YA CTBOPIOE
=aeJIeKTPHU30BaHe TiJlo, 110 nepebyBae B pyci, MarHiTHe mnoJie (mOpsAja 3 eJeK-
tpuuHuM), B Bepainckkomy yHiBepcureri y 1878 p., mpoBiB aMepHMKaHCbKUA
@isuk I'enpi Poynanx (1848-1901). Ili pociaifkeHHA TPOAOBIKHUB POCIHCHKUM
®isuk O. O. EitxenBasbg (1863-1944) y 1901-1904 pp. OcobmBo Baxkko 6yso
mia 4ac IUX €eKCIIePUMEHTIB TOYHO BHMIiPATH HANPYKEHICTb Mar"tiTHOro mnoJis
®OHBEKIIMHOI0 CTPYMY, CTBOPIOBAHOTO 3aPAAKEHUM JUCKOM, AKUH obepTraeTbCcsa
EABKOJIO CBOEI oci. A/ke iHAYKIIiA boro moJs Oyna B THCAYI pas3iB MEHIIIOK 3a
IEAVKIiI0 MATHITHOrO noJsis 3eMJi.



Hocaiau Poynanzga ta EiixeHBanbjaa Aaau MO3MTUBHI pe3yJIbTaTH: CIIpaBAi,
®OHBeKIiiHI CTPYyMH, OB’ A3aHi 3 MEXaHIYHUM PYXOM HaeJeKTPU30BaHUX TiJ,
cTBODIOIOTh TAKE CaMe MarHiTHe 1oJie, AK i BiAnoBiAHi iM cTpyMH NPOBiAHOCTI.
Orxe, B UX Aocaigax Oyjao A0BeJeHO iCHYBaHHA Mar"HiTHOro moJid mijg dac
MeXaHIYHOro pyXy HAeJeKTPU30BAHMX TiJ, a TOYHMMH BHUMIPIOBAHHAMH
ZiATBEPAKEHO eKBiBAJEHTHICTh KOHBEKUIiMHMX CTPyMiB Ta CTpyMiB
mposignocti. Hocaiau Poynanzna i EfixenBanbaa HajexaTh 10 cepii mepmux
eXCIePUMEHTIB, B AKHUX OyJIO miTBep/>KeHO TeOPeTUYHi BUCHOBKH IIPO €AUHY
OPHPOAY €JeKTPUYHHUX i MArHITHUX SABMI, AKI BUIJIMBAJIM i3 TEOPETHYHHUX
mpanb MakcseJuia.

o MakcBesia icCHyBaJId OKPeMO BYE€HHSA NPO eJICKTPUKY, BUEHHS PO Mar-
HEeTH3M, BYEHHS NPO CBiTNO. «MiCTOK» MiXK €JeKTPHYHUMH Ta MarHiTHUMH
ABHIAMH OyJIO HABEeJIeHO eKCIIePUMEeHTAJIbHUMHU Bigkpurramu Epcrena, Amme-
pa, @apanes. [»xeiimc-Kiaepk Makcses nocTraBuB nepej co60i0 3aBIaHHA y3a-
raJbHUTH BCi BiZjloMi Ha TOM 4Yac eKCHepMMEHTAJbHI (aKTH 3 MAKpPOCKOMiYHOl
eJIeKTPOAMHAMIKHY i BUKJIACTH 1X Y BUIVIAL CTPYHKOIL MOCHAiJOBHOI MATEeMATHYHOI
Teopii, Aka 6 AJIa eJIeKTPUYHUX | MAarHITHUX SABUII BiZlirpaBaja 6 Taky camy poJib,
AK 3akoHM AnHaMiki HeloToHA B K1acuuHiit mexaHini. PeayabTaTom ioro reope-
THYHUX JOCJII3KeHb cTajla cucTeMa piBHAHbL MaKcBeJia, SKy BiH BUKJIAB V CBOI#
3HaMeHHUTi# npani «TpakTar 3 eJIeKTPUKH i MAarHeTUu3My», 1[0 BUHIILJIA YV CBIT ¥
1873 p. Ilisnime B npanax "HimMenbkoro ¢pisuka I'eapixa I'epua (1867-1894) ra
aHriiicekoro ¢ismka OxniBepa Xesicaiga (1850-1925) pisusauasa Maxkcsesna
HaOyJu cy4yacHOro BUTIALY.

Ockinbkm maremaTuyHa (popma 3anucy IMX pPiBHSAHBL nepeabadae 3HAHHSA
iHTerpaJbHOro Ta Au(epeHIiaJIbHOI0O YHUCJIEeHHA, MH O3HAHOMMMOCH i3 HUMH
JHIIe AKICHO.

ITepuwie piensannsa MakcBeJula BCTAHOBIIIOE Ba JKepesa 30y/yKeHHsT MAarHiTHOrO
nons. OckinbKM y BCiX ekcnepuMeHTax Mar"iTHe noJie 6yiao 060B’A3KOBO
OB’ A3aHe 3 eJIEKTPUYHUM cTpyMoM, J[3x. MakcBess1 y CBOIX TEOPEeTHUYHHUX Ipa-
AX 3MiHHe eJIeKTPUYHE II0JIe, AKe IMOPOAKYBajlo BUXPOBE MarHiTeHe moJje, Ha-
3BaB CTPYMOM 3MileHHA (Ha BiAMiHY BiJi CTPYMY NPOBiIHOCTI Ta KOHBEKI[IHHOTO
crpymy). Tenep mio Ha3By He MOXKHa BH3HATH BAaJIow. Tinbku npu poarasxai
3MIiHHOTO eJIEKTPMYHOI'O IOJSA B AieJIeKTPHKAaX BOHA Jemlo Bigbusae AilMcHY
(ismury KapTUHY, NOB’A3aHYy 31 3MileHHAM 3B’A3aHUX €JEKTPUUYHMUX 3aps/IiB
y MOJIEKyJlaX 1 aToMax cepefloBHIA. ¥ BaAKYyMi IijJi cTpyMOM 3MiIeHHA CJIij
PO3YyMiTH TiJILKY 3MiHHE eJIeKTPUYHEe nose. [HImuMu cjioBaMu, nepire piBHAHHSA
MaxkBeJja cCTBEPAXKYE, IO MATHITHE 1oJIe MOXKe 30y »KyBaTUCh He TIILKH PyXo-
MHUMH 3apalaMiy, a i 3MiHAMH eJIeKTPHYHOTIO MOJIA.

Hpyze pienannsa MakcBejuia € BifjoOpa’keHHAM 3aKOHY eJeKTpPOMarsiTHol
IHAYKIiT.

Tpeme piéHanHA — 3aKOH PO M0JIE €JIEKTPUYHUX 3apAAiB, TOOTO € y3araib-
HeHHAM 3aKoHY Kyiona.

Is uemeepmozo piénaHHA BUNIIMBAE, IO y NPUPOJAI He iCHYE BiIBHHX
MarHiTHUX 3apsajiB, Ha AKHUX, NOAIOHO J0 €JIEKTPUYHHUX, MOrJM 0 IMOYMHATHCH
i sakiHuyBaTHcCh JiHil iBAyKHii. IHIMUMU cloBamMH, B NIPUPOAL He icHYE iHmIMX
JXKepeJl MarHiTHOrO I0Jis, KPiM eJIeKTPUYHUX CTPYMiB.



Canix sasnauuTH, mo y piBHAHHAX MakcBesuia cepejoBHINEe BPaXOBYEThCH
(henomenosiorigno, To6T0 6€3 PO3KPUTTA BHYTPIIIHLOIO MEXaHi3My B3aeMO/Iii pe-
YOBHUHHM 3 110JIEM, i TOMY IUTAHHSA NOSCHEHHSNA, V3araJbHEeHHSA | BUBHAUYEHHS MexX
3aCTOCYBaHHSA TeOpil HA OCHOBI MOJIEKYJIAPHO-ATOMHOI CTPYKTYPH PEYOBHHM Ta
eJIeKTPOHHOI Oy/10BM MOJIEKYJI i aTOMIB y Hill He posrasagaeTbesa. Cucremaruyse
BUBUYEHHS I[bOI'0 KOJIA NUTAHDb — OJlHE 3 OCHOBHUX 3aBJIaHb eJ1eKMpPOHHOL meopii,
BUHHMKHEHHS AKOI OyJ10 HACTYITHUM nicsidA Teopii MakcBeJia eTamnom y pO3BHTKY
eJICKTPOAMHAMIKH.

IlixsBenemo nigcymku. Enexmpomazrnimue nose € GopmMoio marepii, 3aBAAKH
AKIN 31 ACHIOETHCA B3AEMO/IifA MiXK €JIEKTPUYHO 3apAAKeHMMH yacTHHKamMu. Ile

TOHATTA BiA0MBAE €HICTb €J€KTPUYHOr0 1 MardHiTHOIO MoOJIiB, MPOAB AKUX 3a-
2eATH BiJ BUOOpPY cucremu Bijauiky. Hanpuknan, y cucreMi BiJIiKy, BiITHOCHO
=%01 eJIeKTPUYHI 3apsAau nepedyBalOTh Y CTaHiI CIIOKOI0, B3a€EMOJIA MiK HUMH
ATIMCHIOETHCA Yepe3 eJIeKTPOCTATHUUYHe IoJie, MarHiTHe moJse TyT BiacyTHe. B
c®eTeMi BIUIIKY, BIJTHOCHO AKOI eJIeKTPUYHI 3apAJAH PyXalThCsl, B3AEMOALA MiXK
=@M BiI0OYBaeThCA 3a JOMOMOIoKX 060X MOJIiB — €JIEKTPUYHOTrO i MArHiTHOrO, ¥
SHNAJKy HeCTAlllOHAPHOI'0 eJIEKTPOMATHITHOTrO II0JIA 3MiHWM MATHITHOrO IOJSA
® AeAKIM TOYIl BeAYTh 10 BAHUMKHEHHS TAM BHXPOBOI'O €JIEKTPUYHOIO IMOJIA 1,
=aBIAaKU, 3MiHHe a0 BUXPOBe eJIeKTPUYHE I10JIe CTBOPIOIOTH BUXPOBE MarHiTHe

mone. B3aemM03B’A30K MiXK HMMH Ta 1X B3aEMONEPETBOPEHHs BifoOpa)kaioTh
pisHAHHA MakcBesa.

I[OMaIIIHC 3aBJAaHHA. HAIIMCATU KOHCIICKT

3BOpOTHIii 3B'5130K

E-mail vitasergiivnal992@gmail.com

"' y moBinomJieHHi 3 1/3 He 3a0yBa€M BKa3yBaTH Mpi3Bullle, TPYIy i 1aTy YPOKY.
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