N3 nctopmnm nayyeHus
S1eKTPUYECKUX ABNEHUN







KHura [l'vnbbepta sBuNacb nepBbIM
HayYHbIM uccnegoBaHUEM MarHUTHbIX
ABJIEHUN. PasBurtune -

3NieKTpuyecTBe




B XVIII B. nayyeHume
3JIEKTPUYECKUX SIBJIEHUU MOLLJIO

6bicTpee. B nepBoMn NoJioBUHE
3TOro CrtoJietTusi 6bIZIN OTKPbLITDI

HOBbl€ (PaKTbl.

B 1729 r. aHrnnyaHuH I pe
OTKpbiA AgBJ/IeHne ‘
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B 1672 r. BblWwa ero KHUra, B KOTOPOU ObINM onucaHbl ONbITbl MO
anekTtpuyecTtBy. Hanbonee nHtepecHbiMm goctnxkeHmem Frepuke ObINo
n3obpeTteHMe UM «INIEKTPUYECKOM MaALUMHbI». «IJIeKTpuyeckas
MallMHa» npeactaBnaAna codbom wap, caenaHHbIA U3 cepbl U
nocaXXeHHbIN Ha Xere3HbIU WwecT. [epuke Bpaliasn 3TOT WwWap 1 HaTupan




o 3aTeM paHUYy3CKMN YyuyeHbin [Adrode
CyctTs nNATb JiIeT BbISACHWI, YTO
cywlecTByeT ABa poAa 3J1eKTpu4yecTBa.
OaviH BUA 3neKTpu4yecTtBa NoJsiyyaeTcs
npuM HaTUpaHUMM CTeKJla, TrOpHOro
XpycCTansa, LWepCcTM U HEKOTOPpbIX
ApYyrnx ten. 3T1o aneKrpuyecteo [lrodpe
Ha3BaJ1 CTEKJ/ISHHbIM 3J/1eKTPU4YeCTBOM.

+ BTopomu BMA 3J1IeKTpuUyecTBa
noJiyyaercsa npum HaTUpaHuUMN SHTapA,
wenka, 6ymarm v pagpyrux BellecTB.
DTOT BMA 3nekTpunyecrtrBa [Arode
Ha3Ban CMOJISIHbIM. YyeHbIn
YCTaHOBMUI, yTo Tena,
Has3JiIeKTpu3oBaHHble OAHMM BUAOM
3JIeKTpUYecTBa, OTTAJIKUMBAIOTCHA, a
Pa3HbIMM BUAAMMU, - NPUTATMBALIOTCA.



Brnocneacreuu

CTEeKJISHHOoe
3JIEKTPUN4YeCTBO 6b110
Ha3BaHO
NOJIOXXUTEJNIbHbIM-, a
CMOJIfSHOEe -
oTpuuUuaTesibHbIM. ITO

HasBaHuUe MNpeasioXKuJ
aMEepPUKAHCKMUMN YUYEeHbIU
7 obLecTBeHHbIN
neatenb ®paHKNAuH. MNpu
3TOM OH wucxoaun wu3
CBOMX B3rnanoB Ha

npupoay




3ap;|n TaKOM ke BennuuHbl. Nocne coeguHeHUa 3TUX
TEeJ1 dN1IeKTpnyeckKkasada MmatTepmsd BHOBb pacnpeaesimntTcAd
MeXxAay HUMMU Tak, | 4yTob6bI 3TN TEeNna cranm
DNEKTPNUYECKMHU HeMTpaﬂbelMM.

3TO nosoXxeHme OpaHKJ/IMH A€MOHCTpMpOBaJs Ha
onbiTte. [1Ba yesioBeKa CTOAAT HA CMOJISHOM aAucke (Ans
M30JISILMUN UX OT OKPYIKaKOLMX NpeaMeToOB U 3eMJIN).
OAVH YenoBeK HaTUPAaeT CTeK/IAHHYI0 TPybky. [ipyron
KacaeTcs 3ToM Tpy6km nanbueM M nsssieKkaeT UCKpY.
O6a yenoBeka Tenepb OKa3biBalOTCH
Ha3J1IEKTPU30BaHHbIMU: OAUH - OTPULIATEJIbHbIM
3J1IEKTPUYECTBOM, APYIrOM - NONOXXUtTenbHbiM. HO npm
3TOM MX 3apsiAbl paBHbl N0 abCONOTHON BeJIMUMHE.
NMocse CONPUKOCHOBEHUA JIIOAN NOTEPSAIOT CBOU




‘OuyeHb BaXXHbIM LLAroM B pa3BUTUMN yueHuUs 06 anekTpuuecrse
6b1/710 N306peTeHne nenaeHCKoOn 6aHKH, T.€. JIeKTPUUYECKOoro
KOHAeHcaTopa.

+ JlenpeHckas 6aHKka 6bina

n3obperteHa nouTu
oAHOBpeMEeHHO HeMeL KM
chunsnkom Knencrom 7
ronaslaHACKuUMm (ODU3NKOM

MyweH6pykoM B 1745 -1746 rr.
CBoe Ha3BaHue OHa noJjsiyuywusa no
MMeHUn ropoaa JiempaeHa, rpe
MyweH6pYyK BnepBbie npoaenan C

Heun OnbITbl no U3YyYEeHUIo
ANAKTHUUACKUY aRNAHUW



nmmu HaTMpancn
_ le Bucena MeaHas
OBOJIOKa, KOHel KOTopoM 6bin norpyxeH B
'CTEKJIAHHbIN prrnblu cocyn, 3anoOJIHEHHbIU
HanoNI0BMHY BOAOW, KOTOPbIN s Aep>kan B NpaBow
PYKEe; J1IeBOM >Xe PYKOU A nNbiTasCA wU3BJieKaTb U3
3JIEKTPUUYECKOro CTBOJIa MUCKpY. Bapyr mos npaBas
pykKa 6bly1a nopa>xeHa yaapoM C TaKOM CUJIOMN, YTO BCe
T€JI0O COAPOrHyJIoCb, Kak OT yAapa MOJIHMU. Bckope
nenpaeHckas 6aHka 6bula ycoBepLIeHCTBOBaHa:
BHELWHIOI U BHYTPEHHIOO NMOBEPXHOCTb CTEKJIAHHOIO
cocyaa cranum obkneumsBatb MeTanmueckon ¢oJsibrou.
B Kpblwky 6aHKM BCTaBASAJZIN  MeTaJIVINHMECKUM
CTep)>XeHb, KOTOPbIN cBepxy 3aKaH4YMBasncs
MEeTa/I/IMYECKMM LUApPUKOM, @ HWXXHMUN KOHeL CTep>XHS
npyM NOMoOLUN META/VIMYECKOWN LIernoYKN COeAMHANCA C
BHYTPeHHen obknaaKomn.




eJlenpeHckaa OaHKa SsIBNSAeTCA OObLIYHLIM KOHOEHCATOPOM.
Korpa BHELUHIOK oOKnagKky ee  3a3eMnAoT, a
MeTasriJIM4eCKMM LWapuK COEAUHAKT C  UCTOYHUKOM
aNeKTpuyecTBa, TO Ha obOknagkax OaHKU ckannuBaeTcA
3HauUUTeNbHbIN 3NEKTPUYECKUA 3apsAa M NMpu ee paspsige
MOXeT NpoTeKaTb 3HaYUTEeSNbHbIN TOK. [lonyyeHne 6onbLUNX
3apsAoB C MNOMOLWb JlenageHCKOM O0aHKU 3HauuTernbHO
crnocobcTBOBaNo pa3BUTUIO Y4eHUA o0 anekTpu4yectBe. B
nocneaywuwee BpemMs ObinM U300peTeHbl pa3fIYHOWU
KOHCTPYKUUN INeKTpoMeTpbl. Tak, Hanpumep, aNeKTpomeTp,
CO3QaHHbIN UTanbAHUeM beHHeTOM, MMen ABa 30J10TbIX
nucTouka, B nocnepyrouwee BpemMAa Obinn M300peTeHbI
pPa3fiMYHOU KOHCTPYKUUM IIeKTpoMeTpbl. Tak, Hanpumep,
3NEeKTPpOMeTp, Co3AaHHbIN uUTanbsHUeM beHHeTOM, umen
ABa 30J10TbIX JIMCTOYKA, MOMeLEeHHbIX B CTEKNSAHHbIU COCYyA.
NMpun a3nekTpusauMm nUCTOYKU pacxogunucb. byayuun
CHabXeH LWKanou, Takom nNpmMoop Mor UsMepsATb, Kak Torga
roBopurnin, «anekTpuyeckyro cuny. Ho 4TtOo Takoe
«3NeKTpnyeckas cuna», 3TOro ele HUKTO He 3Han, T. e.
HeU3BeCTHO ObIso, KaKyr (pM3nYeCcKyro BeNMMYUHY namepsiet
3TOT Npuoop. D,aHHbm BOMNPOC ObISfT1 BbIACHEH 3HAYUTESIbHO
Nno3xe . roBOpUINN, «3rnekTpu4yeckyrw cuny. Ho 4yto Takoe
«3NeKTpnyeckas cuna», 3TOro ele HUKTO He 3Han, T. e.
HEeU3BEeCTHO ObIJo, KaKyr (pM3nYecKyro BeNMMYUHY uamepsieT
3TOT Npuodop. laHHbLIN BONpPOC ObiN BbISCHEH 3HAYUTENbHO
no3xe.



MOX>XHO nNpoOBepuUTb
nper . - npeanaras nocraBuUTb Ha
: 6ynky, Ha Kpbuu 'K Topou BbIBECTU >KEJIe3HbIN LUecCT.
I10Meu.|e|-||-|bm BHYTPU 6yAKM 4yenoBeK B ciiy4vyae rpo3bl MoOr 6bl
M3BJiIeKaTb M3 LWIecCTa D»3J1eKTpuyeckme wuckpbl. Copep)xaHue
nMcbMa ®PpaHKJ/IMHA CTaJI0 U3BECTHO BO ®paHuuun. O HeM y3Han
¢dpaHuy3s Janumbap, kotopbin B Mmae 1752 r. npoaenan onbIiT, O
KOTOPOM nucan ®paHKJ/INH.

Y cebsa B_capy, Bosne lMapwxa, OJannbap ycTaHOBUJ1 BbICOKUM
)Kenesl-lbm LIecT, M30/iMpoBaB ero ot 3emnn. B To Bpema koraa
cobupanacb rposa, OH nonpo6oBan wu3BJeYb 3JIEeKTpUYeckKkue
MCKpPbl M3 wecta. OnbiT yaanca. [AencrButenbHo, [Qanubapy
yAasnocb noONy4YuUTb 3JIeKTpUUeckue UCKpbl. B Tom xe rogy,
netom, ®paHK/IMH B AMepuke npoaesian noxoXkuun onbit. Bmecre
CO CBOMM CblHOM OH 3anycTtun 3Men BO BpeMms rposbl. Korpa
HUTb, KOTOpPOM 6bl/1 NpuUBA3aH 3MeN, HaMOKJ1a, TO U3 HEee MOXKHO
6bI/10 KM3BNEeKaTb 3JIeKTPpUUYECKue WUCKpbl. @DpaHKIMHY paxe
YyAAJNI0Cb 3apAAMTDb MNMPU 3TOM JIEUAEHCKYI0O 6aHKYy.




[Mocne Toro kak 06 onbiTax @paHKNMHa cTano nasectHo B lNMeTepOypre,
NOoAOOHbLIMM XXe ONbITaMU 3aHASNIUCb PYCCKUe akaaeMuKn PuxmaH u
JlomoHocoB. OHu ycTpounu 6onee yaqobHyr yCTaHOBKY A1 U3yYeHUs
aTMoccepHOro aneKkTpuyecTsa, Ha3aBaHHY FPOMOBOM MaLUUHOMN.
FpomMoBasa malwiMHa npeacTaBnfana cooon 3a0CTPEHHbIU Xene3HbIN
LUeCT, yCTaHOBMEHHbIU Ha Kpbiwe goma. OT Xefne3Horo wecta B A0M
wna npoBornoka. KoHel 3To NpoOBOSIOKU Obifl COeAUHEH C
ANEeKTpLUYECKUM yKa3aTernem, T,e. C MPOCTEULLUM INIeKTPOMETPOM,
n3obpeteHHbIM PuxmaHom. C rpomoBoM MalumMHOU U PnxmaH u







CeesepHble CUSsIHUS, no
MHeHuro JlomoHOoCcOB8a, makxe
umerom 3/1eKMpPUYECKYI0
npupody. OH paccmampuear




o IMpn noaaepIxke
JIOMOHOCOBa akKageMuk
Neopr Bunbresnbm
Puxman (1711-1753rr.)
paspabortan B 1745r.
OPUIrnHaJIbHYIO
KOHCTPYKUMIO nNnepBoOro
3JIEKTPOU3MEepUTESIbHOr
o npubopa _ pansA
HenocpeaCTBEHHOM
OLLeHKM
«3JIeKTPUYECKoro
yKa3aTens>», KOTOPbIH

NMPUHUMNUAJIBHO

oTAMyvasncs oT y)ke




etom 1753 r. M.
B. JlomoHOCOB
nirl. B. PuxmaH
nposesnn
YHUKaJ/IbHbIN
SKCrNepuMeHT M
Cc

MOMOLYbIO rPOMOBOM MAaLUNHbI
AOKa3aJin, YTo, Kak nucasa 1a
e raszera (1753, N°45) «...
cue

HabsnrogeHne noyntaercs 3a
ype3BblyanHoe. N3 cero
HabsnrogeHnss ABCTBYET, YTO ...

dJ/1IeKTpu4yecKas cusa 6es
A€NACTBUTEJIbHOIo rpomMy 6bITh



M. B. JlomoHocoebIM 6bisiu rnpodesiaHbl UHMepecHbIe
onbimbl CO C8e4YeHUeM pa3psiKeHHo20 eo3dyxa 8
CMEK/IIHHOM Ha3JIeKmpu308aHHOM wWape — 3mo
ceeyeHuUe OH cpasHuUealsl C CeBepHbIM CUSIHUEM:
«Bo36yx0eHHas1 asilekKmpu4yeckasi cusia 6 wape, U3
Komopo2o 8030yx e6bImsiHym, e6He3alHble Jly4Yyu
ucnyckaemy. Onbimabi JlomoHOCO8a no
80Cripou3eedeHUIr0 ceBepHbIX cussHUU Ha | moodernsix
6bilUu  noemopeHbl monbko cnycms 175 nem.
Habnrooasweecsi JlomoHocoebIM ceedeHue ObIs1I0 Mo
cyuwiecmey siesieHUeM 3JIeKmMpU4YecKko20 pa3psida e
pa3pexeHHOM e8o30yxe. B nouckax 6osiee 6e3onacHbIX
Memooo8 U3MepPeHUsI «3JIeKmpu4YecKkou 2pomMoeol
cunbi» JloMoHocoe pa3pabomasn ceoeobpa3Hsbil
aemomMamu4ecKuu peaucmpamop  MakcumasibHou
8eJIUYUHbI 2Pp0308020 pa3psioa.



+ [pomMmoBas MawuHa npeacrasnsaia coboun
3a0CTPEHHbIN >XeJiIe3HbIW LIEeCT, YCTAHOBJIEHHbIN Ha
Kpbiwe aoMma. OT )xene3Horo wecrta B AA0M WA
nposBoJioka. KoHel 3ToM npoBO/IOKM 6blN1 coeagnHEeH C
3J/IEKTPLYECKMM yKa3aTesieM, T,e. C NpoCcTemnm
3/1IEKTPOMETpPOoM, nsobpereHHoiM PuxmaHom. C
rpoMOBOM MalIMHOMN U PuxmaH n JIOMOHOCOB
npoaenann MHOro onbiTOB. JIOMOHOCOB OTKPbIJ, YTO
3/IeKTpUUYeckKue 3apsaabl B atMmocdepe noaBAAIOTCA He
TOJIbKO BO BpeMs rposbl, HO n 6e3 Hee. Ha ocHoBe

CBOMX OnNbiTOB JIOMOHOCOB CO3AaJ1 NEPBYI0 HAYYHYIO

Teopuio o6pasoBaHusA 31eKTpnuecTtea B atmocdepe.




C Takumn npnbopamm cerogHsi -3HaKoMm
KaXKObI LUKONbHUK



Cnenyowmm aTanom ObINo co3gaHue
HOBbIX  BWOOB UCTOYHUKOB TOKA, B  KOTOPbIX
Pa3HOUMEHHbIE 3apsigbl NoABNAKTCS Ha

aneKkTpooax B pes3ynbrate XUMMUYeCKoU peakuuu,
T.€. npoucxoauT npeBpalleHNne  XUMUYECKOU
9HeprMm B  9nieKTpuyeckyr. PoxaeHune  aTux
NCTOYHUKOB TOKA CBA3aHO C MMeHaMu [anbBaHu U
Bonbra.



Anous Jlyngxu anoBaHu
(1737-1798)

+ Poaunnca B bonoHbe B 1737 r.B

3TOM ropogae 6bis1 CTapuHHbIN




SAOAYN N
BOINMPOCDHI

1. Kakme gBa poaa 3apsaoB CYLLUECTBYIOT B
npupoae?

2. Kak B3anMoaeucTByoT Tena , umeroLimne
3apsgbl OOHOro 3Haka?

3. Kakne tena Ha3sblBalOTCs MPOBOAHUKAMMN?

4. Kakme Terna HasblBalOT HEMPOBOAHUKAMMN?



OTtBeThI

1. B npupoade cyLlecTBylOT ABa poaa 3apsaaoB-
NONMOXUTENBbHLIE N OTPULATENBHbIE.

2. Tena, nmetowine 3apsigbl ogHOro 3Haka oyayT
OTTankmnBaTbCA.

3. NpoBOgHMKaMN Ha3bIBAKOTCA Tena, No KOTOpoOMY
SreKTpuYeckne 3apsabl MOryT NpPoxXoauTb OT
3apsXKEeHHOro Tena K HesapaXXeHHOMY.

4. HenpoBogHMKamMun Ha3blBalOT Tena, No KOTOPOMY
aneKkTpuyeckme 3apagbl He MOryT NPOXoAuTb OT
3apAXXEeHHOro Tena K He3apsXXeHHOMY.



JInTepaTtypa




ABTOpPbI paboThbl:
[OH4YapoB AnekcaHap, y4dawmncsa 9 knacca
[JeHuncos AMUTpUN, ydawmmncsa 9 knacca

PykoBoauTenu paboThl:

CopokuHa NannHa lNaBnoBHa — yunTesnb PU3NKK
KapTaweBa HaTtanusa MIBaHOBHA — y4uunTenb MHOOPMATUKN

MOY “"COLLU N218”
r. bpaTck




