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®Di3uKa i acTpoHOMisI

Ypok 55

Tema: Enepris MarHiTHOTO IMOJIS CTPYMY

Meta: HaguanbHa — 03HAMOMHUTH YUHIB 3 MOHATTSIM €HEPrii y MarHiTHOMY MOJIi CTPyMY
po38usaivbia — GOpMyBaTH B YUHIB BMIHHS KOPUCTYBATHUCSA HAYKOBO-TIOMYJISIPHOIO
JITepaTyporO Ta BUSBIICHHS TBOPYHUX 3/11I0HOCTEH MpU PO3B’I3yBaHHI BIPAB;
BUX06HA — BUXOBATH TPYIOIIOOMBICTh, TOUYHICTh 1 YITKICTh MPHU

BIIMOBIASX 1 pO3B’sI3yBaHHI 3aBJaHb Ta HABYUTH JIITCH
«Oauntn» Gi3UKy HABKOJIO cebe.

Marepianu 10 ypoky:

EHepria MarHiTHOro nons. Y momepenuaboMy maparpadl MH PO3TJISHYJIN
JOCal 3 BUHHKHEHHS y IIPOBIIHHKAX CTPyMy po3MuKaHHs. Ilimxpecammo, 1o
JIAMIIOYKA IIPOJOBIKYyBaJjia TOPITU (CTPYM TEKTHU) IICJIsI BUMKHEHHS 30BHIIIHLOTO
mxepena. Ile cBlgumTh IIpo Te, 10 MArHITHE IIOJIe B KOTYIIIl Mae eHepriro. Ode-
BHUIHO, IICJS 3aMHKAHHS €JIEKTPHUYHOIO KOoJa BIJ JPKepesa CTPyMy IesKa JI0-
JIaTKOBA eHepris OyJia 3aTpadveHa Ha CTBOpeHHs maruiTHoro moss. Ilig dac iioro
SHUKHEHHS eHepris YacTKOBO II0BepTaeThess B kKojo. OTike, MartiTHe moJje, AK 1
eJIeKTPUYHE, Mae eHepriio.

Exepriro MargiTHOrO I0JIs KOTYIIKK 1HAYKTHUBHOCTI BHU3HAYMMO, BUXOIAYN 3
TaKUX MIpKyBaHb. Hexai micis posMUKaHHSI K0Jia CTPYM 3MEHIILYEThCS 3 1aCOM
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111 poboTa BUKOHYETHCA 32 PAXYHOK €Heprii MardiTHOro mojis KOTYINKHY iHAYK-
TUBHOCTI.
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caropa, Tob6T0 n1o0Kasi3oBaHa B 00’€Mi €JIEKTPUYHOTO ITOJIA.
Ax iy BUnajKy 3 KOH/IEHCATOPOM, MarHiTHa eHeprisa MicTuThes 6eanocepes-
HBLO B oﬁ’emi MAarHiTHOTO IO,
Y i Telg ) BcranoBuMO 3B’sI30K MiXK eHeprieio,
AKa MICTUTBCA B OAMHHMIIL 00’eMy mousd, i iHAYKUieo marHiTHoro noxas. Lle#

38’ 430K MOKHa BCTAHOBHUTH, PO3IJISHYBIIM OyAb-AKHUHA NPOBIAHMK 31 CTPYMOM,
218 AKOro MOKHa OOYMCINTH IHAYKTUBHICTE Ta iHAYKIiO noas. Haispyunime
me 3po0MUTH AJA COJIeHOiZa, B AKOr0O MArHiTHe IIoJie, a OTXKe, i eHeprid noss,
socepe/KeHi B Mexkax #oro o6’emy Sl (S — nuoma nepepisy, [ — 10BKHHA CO-
aeHOINA), a IHAYKIII0 MATHITHOrO IOJIA B MeXXax 1boro 06’eMy i3 3a{0BiJIbHOIO
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Ileit BUpas3 crIpaBAKYETHCA He TiJILKH AJIS OAHOPiAHOIO MOJIA, a ¥ JJIA A0BiJIb-
=¥X 3MiHHUX MArgiTHUX MOJIB.

B33aEMO3B’A30K €NeKTPUYHOIro i MarHiTHOroO Nonig siKk NPosiBe €EAMHOro
enexrpomardiTiHoro nona. ChopmyiboBaHi paHinie 3aKOHH €JIEKTPOMAarHeTus-
MV BCTAHOBJIEHO /1151 €JIEKTPUYHOIO CTPYMY IIPOBIZIHOCT1, AKUN CTBOPIOETHCA Ha-
ZPAMJIEHUM PYXOM MiKPOCKONMIYHHX YACTHHOK — HOCIIB 3apsaay (eJIeKTPOHiIB Ta
#0HIB) Y IPOBiJHUKAX Ta BaKyyMi.

IIpore AMnepy Ta oro cy4yacHukam O0yJio HeBiJOMO, sIKi e()eKTH BUHUKATH-
MYTh [IiJ] YaC PyXY MaKPOCKOIIIYHUX 3apAJKeHUuX Tij. EsekTpuuHuit cTpym, 3y-
MOBJICHUU IepeMillleHHAM MaKpPOCKOIIIYHHUX 3apfAAKeHHX TLJI, OTPUMAaB Ha3BYy
XOHBEKYIULHO020. YUeHUM, K1 po3pobJsiain KJIaCHUYHY TEOPilo eIeKTPOMarHeTus-
My, He 3/1aBaJIOCh OYEBHIHUM, III0 I[i CTPYMH (IIPOBIHOCTI Ta KOHBEKIIMHUN) €
SPHHIIMIIOBO OJJHAKOBMMH J’KepeJlaMy MartHiTHOIO I10JIA.

Ilepmi pocaigu, nocrasieHi, mo0 BiANMOBICTH HA NUTAHHA, YU CTBOPIOE
=aeJIeKTPHU30BaHe Tijo, 0 nepebyBae B pyci, MarHiTHe mnoJe (nopsaja 3 eJek-
tpuuHNM), B Bepaincbkomy yHiBepcureri y 1878 p., nmpoBiB aMepHKaHCbKUM
@isuk lenpi Poynang (1848-1901). Ili nocaifykeHHsA NPOAOBKUB POCIHCHKUMA
disuk O. O. EitxenBanpg (1863-1944) y 1901-1904 pp. Ocob6auBo Baxxko 6yJ1o
mia 9ac UUX €KCIEePUMEHTIB TOYHO BHUMipATH HAINPYKEHICTbh MArHiTHOroO Mnojs
®OHBEKIIMHOrO CTPYMY, CTBOPIOBAHOT'O 3aPAAKEHUM JUCKOM, AKUN 00epTaeThes
SABKOJIO CBOEI oci. A/Ke iHAYKIiA LbOro noas Gysa B THCAYI pa3iB MEHIIIOIO 3a
IEAVKILII0O MATHITHOTrO NOJISA 3eMJIi.



Hocaiau Poynanaa ra EiixeHBaibja faly NO3UTUBHI pe3yJbTaTH: CIpaBAi,
=OHBEKI[iWHI CTPYMH, OB’ A3aHi 3 MEXaHIYHUM PYXOM HaeJIeKTPU30BAHUX TiJ,
cTBOPIOIOTh TAKE caMe MarHiTHe moJie, AK i BIANOBiAHI IM CTPYMH NPOBiAHOCTI.
Omxe, B nUX gocaigax OyJo A0BeAeHO iCHYBaHHA MarHiTHOro moJs mij 4ac
MexXaHIYHOro pyXy HAaeJeKTPM30BAHMX TiJ, a TOYHMMH BHUMIipIOBAHHAMH
DiATBED/’KEHO eKBiBAJIEHTHICTh KOHBEKLIiMHMX CTPyMiB Ta CTpPyMiB
mposignocti. Hocaiagu Poynanzna i EfixenBanbja HajexaTh 10 cepii nmepmux
exCIepUMEeHTIB, B AKUX OyJIo miATBepKeHO TeOpeTUYHi BUCHOBKH PO €AUHY
OPHPOAY €JIEKTPUUYHUX i MArHiTHUX SABUIN, AKiI BUIJIMBAJIH i3 TEOPETHUYHHX
mpans MakcseJua.

o MaxkcBesa iCHyBaJId OKPeMO BYE€HHSA NPO eJIEKTPUKY, BUEHHS PO Mar-
HEeTH3M, BUYEHHS NPO CBiTIO. «MiCTOK» Mi)K €JIeKTPHYHMMHM Ta MaArdHiTHUMH
ABAIAMH OyJIO HABEeJeHO eKCIePUMEeHTAJIbHUMHY BifkpuTTamu Epcrena, Amie-
pa, @apanes. [»xeiimc-Kiaepk Makcses nocTraBuB nepeji co60i0 3aBJIaHHA y3a-
raJbHUTH BCl BiZJoMi Ha TOM Yac eKCIepUMMEHTaJIbHI (haKTH 3 MAKPOCKOIiYHO1
eJIeKTPOAMHAMIKHY i BUKJIACTH 1X Y BUIVIAJL CTPYHKOIL MOCHAiJOBHOI MATEeMATHYHOI
Teopii, Aka 6 AJ1a eJIeKTPUYHUX | MAarHITHUX SABUII BiZlirpasaJja 6 Taky camy poJib,
AK 3akoHM AnHaMiku HeloToHA B K1acuuHii mexanini. PeayabTraTom iforo reope-
THYHUX JOCJi/I’KeHb cTajla cucTeMa piBHAHbL MaKcBesia, AKY BiH BUKJIAB Y CBOIH
3HaMeHHuTi# npani «TpakTar 3 eJIeKTPHUKHU i MarHeTusmy», 110 BUHIIJIA Y CBIT ¥
1873 p. Ilisuime B mpanax Himenbkoro ¢izuka I'eapixa 'epua (1867-1894) ra
aHriiicekoro ¢ismka OniBepa Xesicaiza (1850-1925) pisuauaasa Makcsesna
HabyJix cy4yacHOTro BUTJIALY.

Ockinbkm maremaTuuyHa (opma 3amucy UMX PiBHAHBL nepeabadae 3HAHHSA
iHTerpajJbHOro Ta Au(epeHIiaJIbHOr0 YHUCJIEeHHS, MH O3HAHOMMMOCH i3 HUMH
JIMIIe AKICHO.

ITepwe pisnannsa MakcBeJIa BCTAHOBIIOE ABa JPKepesa 30y/yKeHHs MartHiTHOro
nonsi. OckinbKM y BCiX exkcnepmMeHTaxX MarHiTHe noJie O0yyo 060B’A3KOBO
NnoB’A3aHe 3 eJIEKTPUYHUM cTpyMoM, [k, MakcBess1 y ¢BOIX TeOpeTHUHUX Npa-
IAX 3MiHHE eJIeKTPUYHE I0JIe, AKe MOPOAXKYBAaJIO BUXPOBEe MarHiTHe moJie, Ha-
3BaB CTPYMOM 3MilleHHA (Ha BiAMiHY BiJl CTPYMY NIPOBiZIHOCTI T KOHBEKI[IHHOTO
crpymy). Tenep mio Ha3By He MOXKHa BHU3HATH BAasow. Tinbku npm poarasai
3MIiHHOTO eJIEKTPMYHOI'O IOJSA B JieJIeKTPHKaxX BOHA Aem(o BiabOusae AiHCHY
(disuyry KapTUHY, NOB’A3aHY 31 3MileHHAM 3B’ A3aHUX €JEKTPUYHMUX 3apA/iB
y MOJIeKyJiaX i aromax cepefoBUIa. ¥ BaKyyMi miJ cTpyMoMm 3MimeHHsA Cirif
pPO3yMiTH TiJILKM 3MiHHE eJIeKTPUYHE noJie. [HIUMHU cJI0BaMH, nepuie piBHAHHA
MaxkgeJia CTBEPAIKYE, 10 MArHiTHE 110JIe MOKe 30y KyBaTUCh HE TITBKU PyX0-
MHUMH 3apalaMi, a # 3MiHAMH eJIEKTPHYHOI'O MMOJIA.

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

Tpeme piéHaHHA — 3aKOH PO MOJIE €JEKTPUYHUX 3apAAiB, TOOTO € y3araib-
HeHHAM 3aKoHY KyioHa.

I3 wemeepmozo piénaHHA BUIUINBaAE, 10 y NPUPOAL He icHye BiIIBHHX
Mar"giTHUX 3apsAAiB, Ha AKHUX, NOAIOHO 0 €JIEKTPUUYHHUX, MOIJIM 6 IMOYMHATHCH
i sakiHuyBaTHCh JiHil iBAYKIil. IHIOUMK cloBamMH, B NIpUPOAL He icHYE iHIIMX
JlKepeJI MarHiTHOTO IOJIA, KPiM eJIeKTPUYHUX CTPYMiB.



Cnipn 3asHayuTH, MO y piBHAHHEHAX MakcBeia cepejoBHINE BPaXOBYEThCH
(henomenosoriuno, To6T0 6€3 POZKPUTTA BHYTPIIIHBOIO MEXaHI3My B3aEMO/Iii pe-
YOBHUHH 3 110JIeM, 1 TOMY NUTAHHSA NMOSCHEHHS, Y3araJbHEeHHA | BUBHAYCHHS MEX
3aCTOCYBaHHSA TeOPil HA OCHOBI MOJIEKYJIAPHO-ATOMHOI CTPYKTYPH PEYOBUHM Ta
eJIeKTPOHHOI Oy/10BM MOJIEKYJI 1 aTOMIB y Hill He poarasgaerbesa. CucremaTuyse
BUBYEHHS I[bOI'0 KOJIA IUTAHb — O/IHE 3 OCHOBHUX 3aBJaHb eJeKMpPOHHOL meopii,
BHHHMKHEHHA AKOI Oy10 HACTYIMTHUM nicJiA Teopii MakcBeia eTanom y pO3BHTKY
€JIEKTPOJAMHAMIKH.

IligBenemo niacymru. Enexmpomaznimue noae € hopmoro marepii, 3aBaaKu
AKIN 31 HCHIOETBCA B3AEMO/IifA MiXK €JIEKTPUYHO 3apAAKeHUMH yacTHHKamu. Ile

DOHATTA BiAOMBAE €HICTDH €JIEKTPUYHOI'O 1 MAardiTHOrO MOJIiB, MPOAB AKHUX 3a-
2exATH BiJ BUOOpPY cucremu Bianiky. Hanpuknan, y cucreMi BiJIiKy, BIIHOCHO
=%01 eJIeKTPUYHI 3apAau nepedyBalOTh Y CTaHi CIIOKOI0, B3aEMOJiA MiXK HUMH
ATIMCHIOETBHCA Yepe3 eJIEKTPOCTATHUYHE MoJie, MarHiTHe moJje TyT BigcyTHe. B
cmeTeMi BIJUIIKY, BIJTHOCHO SIKO1 €JIEKTPHYHI 3apAAH PyXalThCsl, B3aEMOALA MiXK
=@M BiI0DyBaeThCA 3a JOMOMOIro0 060X MOJIIB — €JIeKTPUYHOrO i MArHiTHOro, ¥y
sHOaJKy HeCTalllOHAPHOI'0 eJIEKTPOMATHITHOIO IOJA 3MiHM MATHITHOTIO MOJHA
® JeAKil TOYINl BeAyTh 10 BUHUKHEHHS TaM BUXPOBOIO €JeKTPHUYHOIro moJd i,
=aBIaKu, 3MiHHe a00 BUXPOBEe eJIeKTPUUYHE I10JI€ CTBOPIIOTHL BUXPOBE MarHiTHe

zmose. Baaemo3B’a30K Mixk HMMH Ta IX B3aeMoNnepeTBOPeHHs BijoOparkaioThb
pisHAHHA MakcBesia.
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