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n3 NCTOPUUMU HAYRKU

Bonbta, dpcren, Papapei

ECJIV TIOXJIECTATH KOIIIAUbEN
<< MIKYyPKOH CMOJISTHOW ANCK U TI0JIO-
JKUTh HA HETO JKeJTe3HBIN KPYKOUEK, TO
CKOTIMBIIUIICS HA 9TOM KPY>KOUKE dJIeK-
TPUYECKUN 3apsi[i MOXKHO HWCITOJIb30-
BaTb /IS 3aPSIKY JTeHIeHCKON GAHKI >
— 06 3TOM pe3yJbTare, U306peTeHnn
anekTpodopa, Ameccanapo BOJIbTA
(1745—1827) coo6mma B IHMCbMAx
BbIJIAIOIIUMCA YYE€HBIM TOTO BPpEMEHU.
DnexkTpodop SABUICS TTEPBBIM TPU6O-
POM, TIO3BOJIUBIITAM, TYCTh HEGOJIBIITH-
MU TIOPITUSIMU, HAKATLIUBATD 3JICKTPH-
4YeCcKMil 3apsi/i ¥ MCIOJIb30BaTh €ro,
HAIpUMep, /UJIS U3JIeYeHHs apainya
MAJIbIA WJIU TTOJTYYEeHUS UCKPBI B TEM-
HOTe.

[maBHBIM K€ DOCTHKEHUEM WTaJIb-
STHCKOTO YY€HOTO CTaJI0, OIHAKO, CO-
spanne B 1799 rogy nepBoro nCToIHN-
Ka IMOCTOSTHHOTO TOKA — BOJIbTOBA CTOJI-
6a. ITO yCTPOICTBO COCTOSLIO U3 He-
CKOJIbKUIX JIECSITKOB TLJIACTUH MEJIH, Ha-
JIO)KEHHBIX HA TaKOoe XK€ KOJMYECTBO
TJIACTHH IIMHKA U OT/I€JIEHHBIX JIPYT OT
JIpyra KOKaHbIMU WJIN KapTOHHBIMU
npocaoiikamMu. KoxXy mjam KapToH B
3TOM yCTPOICTBE CJIEI0BAJIO TIPOTTUTbI-
BaTb LEJIOKOM WJIM COJIEHOH BOJIOH, a
Bech HAGOP IJIACTHH — CXKUMATh MeXa-
HUYECKUM TIPECCOM. JJIEKTPUYECKUN
cToI6 He TpeGOoBaJ TOA3APSIAKU OT
ITOCTOPOHHETO UCTOYHUKA U, 110 BbIPA-
sKeHuI0 BoJibTbl, «BbI3bIBaJ COTpsCe-
HUe» BCIKWI pas, KOTJa K HeMY TIpH-
Kacasuch. Pa3BuTieM BOJBTOBA CTOJI-
6a cTaJ ero YamieyHblii BapuUaHT —
1Ipoo6pa3 COBPEMEHHBIX aAKKYMYJISITO-
poB. B uariku, 3anosiHeHHbIe HATIOJIO-
BUHY IIEJ0YBI0 WJU COJIEHON BOJIOMN,
Bousbra ommyckast cepe6pstHbIE U ITTHKO-
BbI€ TIJIACTHHDI U COEIUHSLIT UX TIOCJTIe-
JTOBATEJIbHO TIPOBOJIAMH JIJISI CYMMUPO-
Banusa adexra.

C TOuUKM 3peHus COBPEMEHHOH Ha-

A AANEEUAA

Kopoye, BosnibTa co3fan anekTpuyeckyro batapeto, a 3pcren 3akopo-
TWU/1 ee MPOBOJIOKOU U yBUAES, YTO CTPEsKa KOMaca OTKITOHSAETCH.
®Dapapneri, HaobopoT, 3aCTaB TOK TEYb 10 [POBOJIOKE NPU ABUXEHNIN
MarHuTa vl OTKPbIT 21EKTPOMArHUTHYIO UHAYKUMIO.

VKW, BO3HUKHOBEHWE 3JIEKTPHYECKON
WCKPBI TIPU 3aKOPAYMBAHUN KPATHIX
MJIACTUH BOJILTOBA CTOJI6Aa 00y CIOBIIE-
HO TMIPOUCXO/ISATIUMHI B HEM XUMUYECKH-
MU peaKIUsIMA W BO3HUKAIOIIEH INpH
ATOM Pa3HOCTBIO MOTeHIHAI0B. Eciu,
HaIpUMep, IIMHKOBYIO MJIACTUHY OITyC-
TUTb B PACTBOP CEPHOM KHUCJIOTHI
H{S ,, To tuHK 6y/IeT pacTBOPATHCS,
HO B PAcTBOP OYIyT YXOJIUTH HE HEIT-
paJbHbIE aTOMBI, & JBYKPATHO 3apsi-
JkeHHble MOHBI Zn’'. B pesyJbTaTe
ATOTO PACTBOP B HENOCPEICTBEHHOM
6/IM30CTH OT TJIACTUHBI 3aPSIKAETCS
IMOJIOJKUTEIbHO, I[MHKOBAsl ILIACTHHA
3apsKAETCST OTPUTIATENBHO, U METAJLIT
OTHOCHUTEJIBHO 3JIEKTPOJIUTA MPHOOpe-
TaeT TaK Ha3bIBAEMbIN 3JIEKTPOXUMHU-
YyeCKUil ToTeHI[nal. 3HaK 1 BeJINYnHA
ATOTO TIOTEHIINAJIA 3aBUCSAT HE TOJBKO
OT TIPUPO/IBI KUCJIOTHI U METAJLIA, HO U
OT KOHIIEHTPAIUU MOHOB B PACTBOPE.
Ecom B pacTBOp MOTPY>KEHDI MJIACTHHBI
JIBYX Pa3JTMYHBIX METAJLIIOB, TO MEKIY
HUMU BO3HUKAET HAIIPSIKEHNE, PaBHOE
Pa3HOCTU WX HJTEKTPOXUMHUYECKHUX TI0-
TeHIMaJo0B. Tak, B cepHONl KHUCJOTE,
cofepkaimieil B OAHOM JIHTPE MOJIb
MOHOB MeTasja, 3JEKTPOXUMUIECKUI
noTeHnuas IuHKa papen —0,5 B, asek-
TPOXUMHWYECKHIT TTOTEHIINAT MeIN pPa-
BeH +0,6 B (B orsimune or HUHKA, Me/lb
3apSLKAETCS TIOJIOKUTENBHO, 2 PACTBOP
KHCJIOTBI OKOJIO HEE — OTPHUIIATENBHO),
U HampsoKeHHe MeKIy TJIacTUHAME
(571K TPOABMIKY LIAS CUJIA TAKOM Mapbl)
coctaysier 1,1 B. Ilpuuem 3amerum,
YTO A KOJUYECTBEHHOI'O OIUCAHUS
adekTa ncoab3yercd equHAIA, Ha-
3BaHHASI B YECTh BEJUKOTO (DU3MKA.
OrtxpbiTue Bosbtol ysxe B 1800 rony
TTO3BOJINJIO PA3JIOKUTD HA COCTABJISIIO-
e BOAY U aMMHaK, cepe6puTh, Mel-
HUTD ¥ IIUHKOBATH JIEKTPOJIBI U, TJIaB-
HOe, TTOJIOXKIJIO HAYaJI0 HOBOMY 3TaIy

M3 Becenbl cTyneHTOB chursdaka MY
nepef, 3Kk3aMeHOM Mo NCTOPUM PU3NKUN

B PA3BUTUU 3JIEKTPIYECTBA — 3JIEKTPO-
JINHAMUKE,

B 1820 roxy mempeMeHHBIN CeKpe-
tapp JlaTckoro KopoJieBcKoro ooie-
crBa Xanc Kpucruan IOPCTE/]
(1777 —1851) 1upsMo BO BpeMs JieK-
IIU¥ OGHAPY KL, YTO MATHUTHAS CTPEJI-
Ka OTKJIOHSIETCSI, €CJIH TI0JII0CA BOJIBTO-
BOIi 6Garapen COeMHUTH ITPOBOJIOKOM.
Ucnionbdyemass um Gatapest naBaja
CTOJIb CHJIBHBIHN TOK, YTO COEIMHUTEJIb-
Hasl TTPOBOJIOKA PACKAJISIACh JOKpac-
Ha. JTO 0O6CTOSITEJNBCTBO DPCTE] CUN-
TaJI CYIIECTBEHHBIM JIJIsI YCIIEXa OIbI-
Ta, OJIHAKO, KAK BCKOPE BBISICHUIOCH,
CTPEJIKA OTKJIOHSJIACH U OT 60Jiee CJia-
60r0 TOKa. ABTOD OTKPBITUS Ha3BaJ
HaG6TI0JaeMBIIl UM TIPOIIECC «3JIEKTPH-
YeCKUM KOH(IIUKTOM» , TI0JIarasi, B IyXe
dunocopun Ilennunra, 4Tto BCe B
9TOM MHUPE TPOUCXOAUT O6Jarogapst
CTOJIKHOBEHWIO TOJISIPHO TTPOTHBOIIO-
JIOXKHBIX cyliHocteli. ITpoBosioka neit-
CTBUTEJIbHO COETUHSIET TIPOTUBOIOJIOK-
HbIe — TIOJIO>KUTETbHBIN U OTPUIATETb-
HBIIT — MOJTIOCHI 6aTaper, OJHAKO OCO-
6EHHO BaXKHO TO, UTO «3JIEKTPHUUECKUN
KOH(DJIMKT» PA3bITPBIBAETCS HE TOJHKO
B METAJINYECKON MPOBOJIOKE, HO U BO
BCEM OKPY>KaloIleM ee MPOCTPAHCTBE.

IleiicTBUE TOKA HA MATHUTHYTO CTPEJI-
Ky ObLITO BechbMa HeOObIUYHBIM. Bee m3-
BECTHDIE K TOMY BPEMEHU CHIbI IPUBO-
quan 60 K TPUTSKEHuIo, Jub0 K
OTTAJKUBAHWUIO, MAaTHUTHAS K€ CTPeJI-
Ka He IPUTATUBAJIACH U HE OTTATKUBA-
JIACH TIPOBO/THUKOM C TOKOM, a II0BOPA-
YMBAJIACH, CTPEMSICh YCTAHOBUTDHCS TI€P-
MEHIUKYJISIPHO TPOBOJIOKe. OTMeuast
9TO 0OCTOSITENIBCTBO, IPCTE] ITIHCAI,
YTO <...COTJIACHO W3JIOKEHHBIM (Dak-
TaM, aJIEKTPUIECKHiT KOHPIUKT 06pa-
3yeT BUXPb BOKPYT MPOBOJIOKY. VIHaue
ObLIO OBbI HEIIOHSITHO, KaK OJUH U TOT
K€ y4aCTOK IIPOBOJIOKH, OYIydH TIOMe-



IIeH MO0/T MarHUTHBIM TIOJTIOCOM, OTHO-
CHT ero K BOCTOKY, a HAXOSCh HaJ
MTOJTIOCOM — YBJIEKAET €r0 K 3armajys.
ITo 3aMeyaHue JPCTeia 110 CYTH SIBJIS-
eTcsl KOHCTaranueil Toro ¢akra, 4To
3JIEKTPIUECKUI TOK OXBAa4€H KPYTOBBI-
MU MAarHATHBIMU JIMHUSIMU.

OTKpoITHE JATCKOTO (PU3UKA BbI3BA-
JIO KOJIOCCAJTbHBIN HHTEPEC B HAYYHOM
coob1iecTBe 1 0cO6eHHO B cpejie hpaH-
Iy3CKUX YYEHBbIX. YK€ BCKOpE IMocJe
ero ony6aukoBanus sKan Baruct Buo
n @esnke CaBap HaIJIN BbIPAKEHUE
JUTS. CUJIBI, JTERCTBYIOMIEN CO CTOPOHBI
TOKa Ha MarHWTHBIH mooc, JJoMITHUK
dpancya Aparo o6Hapy>KUJI HaMarHu-
YIBaHNE >KEJE3HBIX OIUJIOK IPOBOJI-
HHUKOM C TOKOM, a Auzipe Mapu Amiiep
TTOJTY9NJT BBIDQXKEHHUE /IS CHJIBI B3aH-
MOJIEHCTBIS MEX/IY 3JIeKTPUYECKUMHI
TOKAMU U BBISIBIJ TECHYIO «T€HETHYEC-
KYI0» CBSI3b MEXK/IY 3JIEKTPUYECKUMU U
MaTHUTHBIMH TPOIECCAMHU.

UYecTb 9KCIIEPUMEHTAJIBHOTO OTKPBI-
T 3 HEKTOB BpAIEHNS MAaTHUTA BOK-
PYT IPOBOTHUKA C TOKOM M TTIPOBOTHI-
Ka C TOKOM BOKPYT MarHUTa IIPUHA/JIe-
JKUT, OJTHAKO, He (DPAHITYy3aM, a BBIJIAIO-
eMycst aHTJIniCcKoMy yueHoMy Maiik-
ay @APAJIEIO (1791 —1867). Oribi-
TBI, TTocTaBJaeHHbIe DapaseeM B 1831
ropy AJs HaGJIO/IEHUsT JIEKTpOMar-
HUTHOTO BPAIEHs, OBbLIN OUeHb U3SIII-
Hbl. [[719 YCIEITHOTO OCYIIeCTBJICHS
aroro onbita (M, MO CyTH, CO3HAHUS
MEPBOTO  3JEKTPOABUTATENS) HYKHO
ObLIO TIPUYMaThb TAKOe PacIioJoKe-
HHe MarHUTa W TOKa, HPH KOTOPOM
nmocJiefHUi geficTBoBa Obl JIMIBb Ha
OJIUH TIOJIIOC MarHuTa. [l 3TOTO TOK
TIPOITYCKAJICS Yepe3 YaITKK CO PTYTHIO,
B KOTOPbIE CBEPXY ObLT OIIYIIEH METAI-
JIMY9eCKHii TpoBo/. B ogHOI n3 varrex
1poOBOJ| ObLJI YCTAHOBJIEH BJOJIb OCH
cocy/ia, a BBICTYMAONINNA HAJ PTYTHIO
TTOJTIOC MATHUTA BPAIIAJICS BOKPYT 3TOH
ocu. B napyroii vamrke, Hao60poT, 1O
ocu cocy/ia ObLI yCTAHOBJIEH MArHUT, a
BOKDPYT HETO BPAIAJICS 3JEKTPHYeC-
KUH TPOBOI.

Jlo6UBIINCH yCTIeXa B OMBITAX C 3JI€K-
TPOMaTHUTHBIM BpaiienueM, Mapaseit
moctaBusl cebe 3a7ady <«IPEBPATUTD
MarHETH3M B 3JIEKTPUYECTBO». TaKylo
3a/1a9y CTABUJIM MHOTHE (PU3WKHU, IIBI-
TasfCh MOJYYUTb UCKPY WJIN JPYyTroe
U3BECTHOE TOT/IA IEHICTBYE 3JIEKTPIYEC-
KOTO TOKa, HAMaTbhIBasi MIPOBOJIOKY Ha
HaMarHUYeHHOe JKeJse30. Bce 31w ombI-
TBbI 3aKAHYNBAJIICH HEy1adel, TOCKOIb-
KY TIOCTOSTHHBIH MarHUT HUKAK He XOTeJI
CO3/IaBaTh 3JEKTPUIECKII TOK. Brpo-
YeM, WMCTOPUYECKAs] CIIPABEJIUBOCTD
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N3 NMCTOPUU HAVYKINH

TpeOyeT OTMETHTD, YTO, B TO BPEMsI KaK
eBporetickue (GU3NKHI B 09epeTHOH pa3
mpu3Haau 6e3yCIeITHOCTb CBOUX IO-
MBITOK TOJYYUTH 3JIEKTPUYECTBO U3
MarHeTH3Ma, aMePUKAHCKWI YUYeHBIT
Jlxxo3ed Ternpu HAGIOMAT BOBHUKHO-
BeHne MHAYKIIMOHHOTO TOKa B KaTYIIKe
npu aswxenun maruura. Iloka I'enpu
cobupajics ormy6JINKOBATD PE3yIbTaThI
CBOUX ONBITOB, B TIEYaTH TOSBUJIOCH
coo6renue Mapajess 06 OTKPBITUN UM
9JIEKTPOMArHUTHON MH/YKLIWUH.

Bot ¢parments! mcropmdeckux 3a-
nuceir u3 pabounx rerpageit Mapases
1831 roxa:

«...B3sn xesme3Hoe KOJBIIO, HA KO-
TOpOE HAMOTAJI IB€ KaTYIIKHU 13 U30.JIH-
POBAHHOI XJTOMYATOGYMAXKHOM TKAHBIO
METHON TMTPOBOJIOKH.

3apsaun 6artapeio u3 10 map mac-
THUH TI0 4 KBaJ[paTHbIX /foiimMa. KoHIb
OJTHO¥ W3 OOMOTOK 3aMKHYJI MEIHBIM
MIPOBOIOM, TIPOXOJSIIINM KaK pa3 Hajl
MarHUTHOH crpeskoil. Ilpucoennnma
KOHI[bI JAPYyroii oOMOTKH K OGarapee.
HewmeyleHHO OTMYIIAIOCh 3aMeTHOE
BJIUSTHHE Ha CTPEJIKY: OHa KoJie6aiach
U B KOHIIE KOHIIOB BEPHYJIaCh B MICXO/I-
Hoe mosoxeHme. To ke camoe mpu
Pa3MbIKaHUU COE/IMHEHUsT BTOPOW 006-
MOTKH ¢ 6arapeeii».

[lanee Dapajieli ONUCHIBAET UH/YK-
IIUOHHOE [IeiiCTBUE, TOJyYeHHOE MPHU
TTOMOIITY TTOCTOSTHHBIX MarHUTOB:

«...eCJIU MaTHUT BABWHYTb B CITH-
pajb M IIPOHECTH Yepe3 Hee OJHUM
HEIpEePbIBHBIM /IBUKEHUEM, TO CTpeEJI-
Ka CMEIAeTcsl B OJIHY CTOPOHY, 3aTeM
BHE3AITHO OCTAaHABJINBAETCS W, HAKO-
Hell, HAYMHAEeT JBUTATbCS B APYTYIO
CTOPOHY> .

W cunoBa ¢pparments! 3anmceit Dapa-
Jiest:

«...Pe3ybTarTpl, KOTOpbIE K 3TOMY
BpeMeHHU ObLIA MHOIO TIOJTYYEHBI C Mar-
HUTAMU, TIPUBEJIH MEHS K MBICJIH, YTO
TOK OT 6aTapen MpH IMPOMYCKAHUH €ro
yepe3 OJMH MPOBOJHUK JI€UCTBUTEIb-
HO WHAYKTHPYET MOM0OHBIN K€ TOK B
JIPYTOM IIPOBOJIHUKE, HO 4TO 3TOT TOK
JUTNTCSI BCETO OJIMH MOMEHT U TI0 TPH-
po/ie cBoeil MOXOANT CKOpee Ha 3JIeKT-
PUYECKYIO BOJIHY, BO3HUKAIOIIYIO TTPHI
paspsizie OGBIKHOBEHHO! JIeHeHCKON
6aHKM, 4YeM Ha TOK OT raJbBAaHNYECKON
Garapen...

[Ipu c6mxkeHUU TIPOBOJOB MHAYK-
IIUOHHBII TOK MMeJ HalpaBJeHue, 06-
paTHOe HAaIIPABJIEHUIO HHAYKTHPYIOIIe-
roToka. IIpu yaanenuu npoBoJgoB ApyT
OT Apyra UHAYUMPOBAHHbBIN TOK UMeJ
TO JKe HallpaBJieHue, 4TO HHYKTHPYIO-
muii Tok. Korza mpoBosaa ocraBasimnch
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HETMO/IBYKHBIMUA, WHIYIUPOBAHHOTO
TOKa He GbLIO BOBCE» .

Itu 3anucu u3 aHeBHUKa Mapanes
OIIHCBHIBAIOT OJTHO U3 BEJIUYAMIINX OT-
KPBITUI B UCTOPHH Y€JIOBEYECTBA, UMEB-
IIlee OrPOMHBbIE HAyYHbIE U TEXHUYEC-
Kkue mocyae/cTBusA. Ho Ta ke mctopu-
YyecKasl CIPaBelJInBOCTb TPeOyeT yIio-
MUHAHUS ¥ O JPYTUX CIEJAHHBIX 3TUM
YY4EHBIM OTKPBITUSX.

Tax, Mapajeit 70Ka3aT TOK/IECTBEH-
HOCTb W3BECTHBIX TOT/Ia BUJIOB HJIEKT-
PHMYECTBA: JKUBOTHOTO (5/IEKTpHYECKUE
CKaTbl M yTPHU), MarHUTHOTO, TaJIbBa-
HMYECKOrO, TEIJIOBOro (TepMoaJieKT-
PHMYECTBO) ¥ BbI3BIBAEMOTO TPEHUEM.
CrpeMsICh BBISICHUTDH MPUPOMAY 3JIEKT-
pudecTBa, OH MPOBEJ IKCIIEPUMEHTDI
IO TTPOXOXK/IEHUIO TOKA Yepe3 pacTBO-
PBI coJied, KUCJIOT U Iesiouell u ycra-
HOBWJI B PE3yJIbTaTe 3TUX OIBITOB 3a-
KOHBI aJ1eKTposm3a. Mapazeii o6HAPY-
JKUJI BIUSTHUE JIDJIEKTPUKOB HA 3JIEK-
TpOCTaTHYeCKOe B3aNMO/IeHCTBYE 1 BBEJI
TIOHSITHE TUAJIEKTPUUECKON TIPOHUTIAe-
MOCTH, a BIIOCJIE/ICTBUU IKCIIEPUMEH-
TAJbHO [IOKA3aJ 3aKOH COXPaHEHWS
AJIEKTPUYECKOTO 3apsiia u 6JIU3KO TMo-
JIOIeNT K OTKPBITHIO 3aKOHA COXpaHe-
HUS ¥ TIpeBparnienns suepruu. B 1845
TOJy OH OTKPBLJT JWaMarHeTH3M, Kak
CBOICTBO BEIIECTBA BBITATKUBATHCS U3
MarHuTHOTO 110Jis, a B 1847 — nmapamar-
HETH3M, KaK CBOHCTBO BEIECTBa BTSI-
THBaTbCs B MarHUTHOe moJste. Hapsny ¢
atuMm, Dapaneit o6Hapyx U1 addext
BpallleHns TJIOCKOCTH TOJISIPU3AIAN
CBeTa B MAarHUTHOM IIOJI€, UTO TIOCJTY-
JKUJIO TIEPBBIM 3KCIEPUMEHTAIbHBIM
JTOKA3aTeJIbCTBOM 3JIEKTPOMATHUTHOU
MPUPOIBI CBETA U TIOJIOXKUJIO HAYATIO
11eJIOMY HAIIPABJIEHUIO B COBPEMEHHOM
(¢usuke — MaTHUTOOIITHKE.

Hakonen, umenno @apajieio 1mpu-
HAJIJIESKUT YPE3BBIYANHO IJIOJJOTBOP-
Has KOHIeNIHs (GU3NIECKUX TOJIeH.
ITo muenuio AmnpbGepra OiiHIITelHA,
uziest moJisi ObLjia CaMOi OPUTUHATIHHON
uneeit Mapanes, caMbIM BaKHBIM OT-
KpbITHEM co BpeMeH HbloToHa. Y Beex
npeaniecTBeHHUKOB Dapanes 1po-
CTPAHCTBO BBICTYIIAJIO JIMITb B Kaye-
CTBE TMACCUBHOTO CBUJETEJS TIPOIEeC-
COB, TIPOUCXOMSNINX MEXIY TeJTaMu
mwm 3apsafamu, y Dapajesa ke OHO
aKTHUBHO y4acTBYeT B siBJieHnaX. «Hamo
6bLJI0O IMETh MOTYYHMIl Jap HAyYHOTO
NpeIBUICHUs, — Tucaj JUHINTENH, —
YTOOBI pPACMO3HATh, YTO B OMMCAHUU
AJIEKTPUYECKUX SIBJIEHUI HE 3apSIbl U
HE YacTHUIBI OTBETCTBEHHBI 3a CYThb
SIBJIEHNUI, a CKOPee MPOCTPAHCTBO MEXK-
Iy 3apsilaMy U YaCTHIIAMU .



