Electricity (history) - DaexkTpudecTBO (MCTOPHSI)

[lepBas MammHa J1J1st HOJyYEHHUS SJIEKTPUUECKOTO0 3apsiaa Oblia onrcana B 1672
rony HemenkuMm ¢usukom Otro (on ['epuke. OHa cocTosuia U3 cepHoil cdepsl,
BpalaeMoOl pyKOSITKOM, HA KOTOPOU MHIYIIMPOBAJICS 3apsil, KOrJa K He OJHOCHIIACH
pyKa.

®paniy3ckuit yuensiit [lapnas @pancya ne Cucrepne Jrode ObL1 IEPBBIM, KTO
SICHO J1aJl IOHATH O ABYX Pa3JIMYHBIX TUMNAX 3JEKTPUUECKOTO 3apsia: MOJI0KUTETBHOM
Y OTPULIATEIHLHOM.

benmxamua  @paHKIMH MHOrO  BPEMEHM  NOCBATWI  JIEKTPHUUYECKUM
uccae10BaHusIM. Ero 3HaMEHUTBIN SKCHEPUMEHT C BO3YIIHBIM 3MEEM JI0KA3al, YTO
aTMoc(hepHOe AIEKTPUUYECTBO, BBI3BIBAIOIIEE SIBJICHUS MOJHHHM U TPOMa, UACHTUIHO
ANEKTPOCTATUYECKOMY 3apsiAy Ha JeiieHckoil Oanke. DpaHKIMH pa3padoTall TEOPHUIO
O TOM, YTO AJIEKTPUYECTBO — ITO €IHUHAS «KUIKOCTH», CYLIECTBYIOIIAs BO BCEU
MaTepuu, U YTO €ro JEWCTBUE MOYKHO OOBACHUTH U30BITKOM M HEIOCTAaTKOM 3TOU
AKUJTKOCTH.

bputanckuit xumuk Jxo3zed I[lpuctim skcrnepuMeHTaIbHO JOKa3zal 3aKOH,
COTJIACHO KOTOPOMY CHJIa MEX]y AJIEKTPUUYECKUMU 3apsaMu U3MEHsSETCsl 00paTHO
IPONOPUUOHAIIBHO KBAApaTy PacCTOSHUS MEXIy 3apsnamu B 1766 rony. Ilpuctiu
TAK)K€ MMPOJIEMOHCTPUPOBAIL, YTO AIEKTPUUECKUM 3apsi] paBHOMEPHO pacCIpeAeIIsIeTCs
[0 TOBEPXHOCTU MOJIOM METAJUIMYECKON chephl, 1 YTO BHYTPU TakoW cdepbl HE
CYLIECTBYET HU 3aps1/id, HU DJIEKTPUIECKOTO CHIIOBOTO MOJIS.

[Tapab Ortocten ae Kynon nu3o0pen KpyTUIbHBIEC BECHI JIJ1s1 TOUHOTO U3MEPEHUS
CWJIbI, OKa3bIBAEMOW AJIEKTpHUUECKUMU 3apsnaMu. C MOMONIbIO 3TOr0 Mpubopa OH
noaTrBepaua HabmoneHus [lpuctiam U mokaszajn, 4To CHiIa MEXKIY JIBYMs 3apsiaMu
TaKXe MPONOPLUUOHAIBHA MPOU3BEICHUIO OTAENIbHBIX 3apanoB. dapanei, BHeCIINN
OONpIION BKJAJ B H3y4YeHUE DdJEKTpUUecTBa B Hayaie 19 Beka, Takxke OblI
OTBETCTBEHEH 32 TEOPHIO IEKTPUUECKUX CUIIOBBIX JIMHHM.

Utanbsuckue ¢usuku Jlynmku [ManpBanum u Aneccannpo Boisbra mpoBenu
NIEPBbIE Ba)XHBIE HKCIIEPUMEHTHI C AIEKTPUUECKUMHU TOKaMu. ['adbBaHW BbI3bIBAI
COKpallIEHHWE MBI B JIAMKaX JIATYIIEK, MPUKIIAIbIBAasl K HUM 3JIEKTPUYECKUI TOK. B
1800 romy BonpTa OO0BSBUI O TEPBOM HCKYCCTBEHHOM JJIEKTPOXUMUYECKOM
MCTOYHHUKE Pa3HOCTH MOTEHIMAIOB, (JOpMe dIEKTPUUECKON OaTapeu.

B 1819 rony natckuii yuensiii ['anc Xpuctuan Dpcresi poAeMOHCTPUPOBAI TOT
(akT, 4TO BOKPYT JEKTPUUYECKOI0 TOKA CYHIECTBYET MarHuTHoe nojie. B 1831 roay
@apagedl JoKaszald, 4YTO TOK, TEKyUIMH B KAaTylIKE M3 MPOBOJOKH, MOKET
AJIEKTPOMArHUTHBIM 00pa30M MHAYIUPOBATh TOK B coceaHelt karymike. Okoso 1840
rona Jbxeumce Ipeckorr Jxoynbs n HeMenkuid yuensii ['epman Jlronsur @eparHanyg
¢oH ['eabMrosbpll MPOJEMOHCTPUPOBAIN, UTO DJIEKTPUUYECKHE LIETH MOAYUHSIOTCS
3aKOHY COXPaHEHHUS SHEPTUU U YTO BJIEKTPUUECTBO ABISIETCS (POPMOM IHEPTHUU.

B 19 Beke BaxHBIM BKJIAJIOM B HU3Y4YCHHE DJJICKTpUYECTBA cTaja pabora
Oputanckoro Mmartematuka-pusuka Jhxeiimca Kiepka MakcBenna, KOTOPBIA
HCCJIEIOBAJI CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH M CBETa, pa3paboTaj Teopuro 00 ux
UIeHTUYHOCTH. Ero pabora mposjoxkuina myTh i HeMmenkoro ¢usuka ['eHpuxa
Pynonsda ['epria, kKoTopsiil co3an u 0OHAPYKUI SIIEKTPUUIECKHUE BOJTHBI B aTMOChepe
B 1886 rony.



B 1892 roay rommanackuii ¢pusuk Xenapuk AHTOH JIopeHI IepBbIM BBIIBUHYII
TEOPUI0  DJJIEKTPOHOB, KOTOpas SBJSETCA OCHOBOM COBPEMEHHOW TEOpuHU
anektpuuectBa. [IIMpoOKOe HCHOJIB30BAHUE AIIEKTPUUYECTBA B KA4ECTBE HMCTOYHHKA
SHEPrUd BO MHOTOM OOYCJIOBJIIEHO pabOTOM TaKWX AaMEPUKAHCKUX HHXKEHEPOB-
HOBATOpPOB M M3o0perarened, kak Tomac AnpBa DaucoH, Hukona Tecna u Yapiss
[Iporeyc lItennmen.

Exercise 1

1. Who was the first physicist to describe the first machine for producing an
electric charge?

The first physicist to describe the first machine for producing an electric charge
was Otto von Guericke.

2.  What was the name of the first scientist who made clear the two different
types of electric charge?

The name of the first scientist who made clear the two different types of electric
charge is Charles Fransois de Cisternay Du Fay.

3. Who proved the identity of the atmospheric electricity with the
electrostatic charge on a Leyden jar?

Benjamin Franklin proved the identity of the atmospheric electricity with the
electrostatic charge on a Leyden jar.

4.  What is the British chemist Joseph Priesley is famous for?

The British chemist Joseph Priesley is famous for experimentally proof the law
that the force between electric charges varies inversely with the square of the distance
between the charges and demonstrating that an electric charge distributes itself
uniformly over the surface of a hollow metal sphere, and that no charge and no electric
field of force exists within such a sphere.

5.  Who was responsible for the theory of electric lines of force?
Faraday was responsible for the theory of electric lines of force.

6. What kinds of an experiment related to electric current did lItalian
physicists Luigi Galvani and Allesandro Volta conduct?

The Italian physicists Luigi Galvani and Alessandro Volta conducted the first
Important experiments in electrical currents. Galvani produced muscle contraction in
the legs of frogs by applying an electric current to them. Volta in 1800 announced the
first artificial electrochemical source of potential difference, a form of electric battery.
Does the magnetic field exist around the electric current?

7. Who proved the fact of the magnetic field’s existence around the current?
The Danish scientist Hans Christian Oersted proved the fact of the magnetic
field’s existence around the current.




8. Do electric circuits obey the law of the conservation of energy?

Yes, electric circuits obey the law of the conservation of energy and it was
demonstrated by James Prescott Joule and the German scientist Hermann Ludwig
Ferdinand von Helmholtz about 1840.

9.  Who proved that the electricity is a form of energy?
James Prescott Joule and the German scientist Hermann Ludwig Ferdinand von
Helmholtz proved that the electricity is a form of energy.

10.  What contributions to the study of electricity James Clerk Maxwell and
Heidrik Rudolf Hertz did?

James Clerk Maxwell investigated the properties of electromagnetic waves and
light and developed the theory that the two are identical and Heidrik Rudolf Hertz
produced and detected electric waves in the atmosphere in 1886.

11. What are the names of American engineers and inventors who pioneered
the widespread use of electricity as a source of power?

The names of American engineers and inventors who pioneered the widespread
use of electricity as a source of power are Thomas Alva Edison, Nikola Tesla, and
Charles Proteus Steinmetz.

Exercise 2

DnekTpuueckuii 3aps — an electric charge;

nBa pa3muHbIX THIA — the two different types;

IOJIOKUTEIIBHBIN — POSItiVE;

OTpUIaTENIbHBIN — Negative;

IKCIIEPUMEHT — eXperiment;

uccieaoBanus B oomactu anekrpuuectsa — in electrical research;

aTMocdepHoe atekTpuuecTBo — the atmospheric electricity;

moJaust — lightning;

3JIEKTPOCTaTUYCCKHIA 3apsi — electrostatic charge;

N30BITOK — EXCESS;

HepocTaTok — Shortages;

cuna — force;

kBajgpar paccrosiaus — the square of the distance;

pacnpenensts — to distribute;

u3MepATh — t0 measure;

HaOmroneHus — observations;

Teopus ekTpudeckux uHuii — the theory of electric lines;

ucKyccTBeHHbIN — artificial;

3IIEKTPOXUMHUYECKH CTOUHUK — electrochemical source;

3JIEKTPHUYECKUE BOTHBI — electric waves;

Teopwus 3iekTpoHoB — electron theory;

OCHOBAa COBPEMEHHOM 3eKTpuueckoii Teopun — the basis of modern electrical
theory.



Exercise 3

1. The first machine for producing an electric charge was described by Otto von
Guericke.

2. There are two different types of electric charge: negative and positive.

3. An electric charge distributes itself uniformly over the surface of hollow

metal sphere.

A magnetic field exists around electric current flow.

Electric circuits obey the law of energy conservation.

The properties of electromagnetic waves and light are identical.

The widespread use of electricity as a source of power is largely due to the

work of Nicola Tesla.

No ok

Exercise 4

1.  There are two different types of electric charge: negative and positive.

2.  The atmospheric electricity that causes the phenomena of lightning and
thunder is identical with the electrostatic charge Electric; distributes; charge; itself;
surface; over the; uniformly.

3.  Alessandro Volta conducted the first important experiments in electrical
currents.

4. Faraday made many contributions to the study of electricity in the early
19th century.

5. Hermann Ludwig Ferdinand von Helmholtz demonstrated that electricity
Is a form of energy.

6. Hendrik Antoon Lorentz first advanced the electron theory, which is the
basis of modern electrical theory.

7. The widespread use of electricity as a source of power is largely due to the
work of such pioneering American engineers and inventors as Thomas Alva Edison,
Nikola Tesla, and Charles Proteus Steinmetz.

Exercise 5

1. CymiecTByIOT J1Ba BUAA DJEKTPUUECKUX 3apsfOB: MOJIOKUTEIbHBIA H
OTpHUILIATEIIbHBIN.

There are two different types of electric charge: negative and positive.

2. Ero okcrepuMeHTBhl [0Ka3aaud, 4YTO aTMocepHOE HIEKTPUUYECTBO,
BBI3BIBAKOIIICC (1)€HOM€H MOJIHUU U I'poMa, HACHTUYHO 3JICKTPOCTATUYCCKOMY 3apsaay
«IEUIEHCKOU OaHKI)).

His famous kite experiment proved that the atmospheric electricity that causes
the phenomena of lightning and thunder is identical with the electrostatic charge on a
Leyden jar.

3. Cuma MeXIy DIEKTPUYECKHMH 3apsJaMd  U3MEHSETCS O0OpaTHO
MIPONOPIHOHAIIBEHO KBAJpaTy PaCcCTOSIHUS MEKAY 3apsaaMu.

The force between electric charges varies inversely with the square of the
distance between the charges experimentally.



4. OTOT y4YeHbli BHeC OONBIION BKJIaA B pa3BUTHE Yy4yeHUs 00
JJIEKTPUYECTBE.

This scientist made many contributions to the study of electricity.

S. DNEeKTPUYECTBO SABISETCS (HOPMOI SHEPTHUH.

Electricity is a form of energy.

6. 3J’ICKTpI/I‘{eCKHC OCIIH ITOJYUHAIOTCA 3aKOHAM COXPAaHCHUA SHCPI'UH.
Electric circuits obey the law of the conservation of energy.

7. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

The properties of electromagnetic waves.

8. LHHpOKOG INMPUMCHCHUC OJICKTPHUYCCTBA KaK HWCTOYHHUKA OHCPIUU

IMPOU301IJIO B HAYAJIC ITPOIIJIOTO BCKA.
The widespread use of electricity as a source of power at the beginning of the
last century.

Current Electricity - DiaekTpuyeckuii TOK

Ecnn nBa OAMHAKOBO M INPOTHUBOIIOJIOXKHO 3apsHKEHHBIX Tela COCAUHEHBI
METAUIMYECKUM POBOJAHUKOM, HAIIPUMEP, IPOBOAOM, 3apsIbl HEUTPAIU3YIOT APYT
apyra. OTa HEUTpanu3alns OCYIIECTBISIETCS MOCPEACTBOM IMOTOKA 3JIEKTPOHOB Yepe3
IIPOBOJHUK OT OTPUIATEIBHO 3aPSKEHHOTO Teja K MOJIOKHUTENbHO 3apskeHHOMY. (B
HEKOTOPBIX  pa3fesiax dAJICKTPOTEXHUKU  DIIEKTPUUYECKUM TOK  TPAJAUIMOHHO
MPEIINOJIaraeTcsi TEKYIIUM B MPOTHBOIIOJOXHOM HAIPaBJI€HUH, TO €CTh OT
MOJIOKUTENIBHOTO K OTpullaTesibHOMY.) B 1000i1  HempephIBHOM  cucTeMe
MPOBOAHUKOB 3JIEKTPOHBI OYyAyT T€Yb OT TOYKU C CAMBIM HHM3KHUM MOTEHIMAJIOM K
TOYKE C CAaMbIM BBICOKMM MOTEHIHAIOM. Takas CUCTEMa Ha3bIBACTCS AJIEKTPUUECKUM
TOKOM. TOK, TEKylIHMil B LEMH, ONMHCHIBAETCA KaK MOCTOSIHHBIA TOK, €CJIM OH TE€YET
HENPEPBIBHO B OJHOM HANpPaBIICHUWU, U KaK IIEPEMEHHBIM TOK, €CId OH TeueT
MOTIEPEMEHHO B 000MX HAIPABJICHUSIX.

Tpu B3aMMO3aBUCUMBIEC BEJIMYHUHBI ONPEACISAIOT IMOTOK IMOCTOSIHHBIX TOKOB.
Ilepass — 3TO pPa3HOCTh MOTEHUHUAIOB B IEMNH, KOTOPYIO HMHOIAA HA3bIBAKOT
anexTpoaBwkyien cuion (C) nnm nanpsixkenuem. Bropass — 3T0 CKOpOCTh TOKa.
Ota BeaM4MHA OOBIYHO BBIPAXKAETCA B amIepax, YTO COOTBETCTBYET MOTOKY OKOJIO
6 250 000 000 000 000 000 >1eKTPOHOB B CEKYH]Iy Uepe3 J00YI0 TOUKY 1enu. TpeThs
BEJIMYMHA — COMPOTHUBIICHUE IIeNMU. B OOBIUHBIX YCIOBHUSIX BCE BEIECTBA, Kak
MIPOBOJIHUKH, TaK U HEMPOBOJHUKU, OKA3bIBAIOT HEKOTOPOE COMPOTUBIIEHUE MOTOKY
ANEKTPUYECKOr0 TOKA, M 3TO COMNPOTUBJIEHUE O0SA3aTEIbHO OrpaHUYHMBAET TOK.
Envnuneid m3MepeHus: BETUYMHBI conpoTHBiieHUs sBisietcs O (V), KOTOpBIit
ONpEeAENsAeTCS KaKk BEJIWYMHA CONMPOTHUBIICHUS, OrpaHUYMBAIONIas TOK cuioil 1 A B
LENU C PA3HOCTBIO NOTEHIMANIOB 1 B. DT0 COOTHOILIEHHE U3BECTHO KaK 3aKkOoH OMma u
Ha3BaHO B 4eCTh HeMenkoro ¢usnka ['eopra Cumona Oma, OTKPBIBIIIETO 3TOT 3aKOH B
1827 rony. 3akon OmMa MOKHO ChOPMYITHPOBATH B BUJIC AITe0OpandecKoro ypaBHEHUS
E =1x R, B koTopoM E — snexTpoaBmxyIias cuiia B BOJIbTaxX, | — TOK B aMriepax, a
R — conpotusnenune B Omax. M3 3Toro ypaBHEHUSI MOKHO BBIUUCIUTH JTIO0YIO U3 TPEX
BEJIIMYMH JUI1 JAHHOW UENH, €CIIA W3BECTHHl JBE APYrue BeIUYMHBL. [lpyras
dopmynupoka 3akona Oma — | = E/R.



Korna snexktpudeckuii TOK TeUeT MO MPOBOAY, MOKHO HAOIIOAATh J1Ba BaXKHBIX
s dexra: TemmepaTrypa MpoBOAA MOBBIIAETCSA, a MArHUT WM CTpeJiKa Komraca,
MOMEIIIEHHbIE PSJIOM C MPOBOJOM, OYAYT OTKJIOHATHCS, CTPEMSCh YyKa3aTb B
HaIpaBJiICHUH, MEPHEHAUKYIIpHOM MpoBoay. [Ipu mpoTekaHUM TOKa AIIEKTPOHBI,
COCTABJISIIOLIME TOK, CTAJKUBAIOTCSI C aTOMaMU IPOBOJHUKA U OTAAIOT IHEPTHIO,
KOTOpas TMposiBisieTcss B BUAe Temia. KoinuecTBO »HEpruu, 3aTpauyMBaeMoud B
AIEKTPUUECKOM 1IeTIH, BhIpakaeTcs B JKOYIsX.

Exercise 1

1. Do the charges neutralize each other if two equally and oppositely charged
a_metallic conductor connects bodies?

Yes, the charges neutralize each other if two equally and oppositely charged a
metallic conductor connects bodies.

2. Is this neutralization accomplished by means of a flow of electrons or by
any other mean?

This neutralization is accomplished by means of a flow of electrons through the
conductor from the negatively charged body to the positively charged one.

3. In_which direction electrons will flow in any continuous system of
conductors?

Any continuous system of conductors, electrons will flow from the point of
lowest potential to the point of highest potential.

4. How do we call the current if it flows continuously in one direction?
The current flowing in a circuit is described as direct current if it flows
continuously in one direction.

5. How do we call the current if it flows alternately in either direction?
The current flowing in a circuit is described as alternating current if it flows
alternately in either direction.

6. What is called as the electromotive force (emf) or voltage?
The electromotive force (emf) or voltage is the potential difference in the circuit.

7. What quantity is usually given in terms of the ampere?
The rate of current flow is usually given in terms of the ampere.

8. How do we call the unit used for expressing the quantity of resistance?
The unit used for expressing the quantity of resistance is the ohm (V).

9.  What relationship is known as Ohm's law?

The relationship the quantity of resistance is the ohm (V), which is defined as
the amount of resistance that will limit the flow of current to 1 amp, in a circuit with a
potential difference of 1 V is known as Ohm's law.




10.  What can be observed when an electric current flows through a wire?

When an electric current flows through a wire, two important effects can be
observed: the temperature of the wire is raised, and a magnet or a compass needle
placed near the wire will be deflected, tending to point in a direction perpendicular to
the wire.

Exercise 2

[TpoTuBoMOIOKEHO 3apspKeHHBIN — 0pPPOsitely charged;
MeTaJITMIecKuii mpoBoaHUK — & metallic conductor;
3apsi — charge;

notok 3nexTpoHoB —a flow of electrons;
IPOBOJHHK — conductor;

anekTpoTexHuka — electrical engineering;
HeTpepbIBHAs cUCcTeMa — Continuous system;
HU3MIMi moteHuan — lowest potential;

BeIcIIKi oteHian — highest potential;
sIIeKTpUYecKuii Tok — electric current;

aMIiep — ampere;

COOTBETCTBOBATH — COrrespond,;

COIPOTHBIICHUE — resistance;

oObryHBIe yeitoBus — ordinary conditions;

3ako”H Oma — Ohm's law;

ypaBHeHHe — equation;

dbopmymupoka — formulation;

Temreparypa nposoJioku — the temperature of the wire;
aToMbl — atoms;

u3MepaTth — calculate.

Exercise 3

1. If two equally and oppositely charged bodies are connected by a metallic
conductor such as a wire, the charges neutralize each other.

2. In some branches of electrical engineering, electric current has been
conventionally assumed to flow in the opposite direction, that is, from positive to
negative. Flow; second; rate; current.

3. Under ordinary conditions all substances, conductors as well as
nonconductors, offer some opposition to the flow of an electric current, and this
resistance necessarily limits the current..

4, Ohm's law may be stated in the form of the algebraic equation E = | X R.

5. As the current flows, the electrons making up the current collide with the
atoms of the conductor and give up energy, which appears in the form of heat.

6. The amount of energy expended in an electric circuit is expressed in terms
of the joule.



7. The temperature of the wire is raised, and a magnet or a compass needle
placed near the wire will be deflected, tending to point in a direction perpendicular to
the wire.

Exercise 4

1. PaBHble 1 IIPOTUBOIIOJOKCHO 3apsKCHHBIC TCJIa COCAWMHCHBI MCIKIY
co00l METAIUINYECKUM IMPOBOJHHUKOM.

Equally and oppositely charged bodies are connected by a metallic conductor.

2. [ToTOK  3JIEKTPOHOB OT  OTPULATENBHO  3apSHKEHHOrO  Tela K
ITOJIOKUTEIBHO 3aPSHKEHHOMY TEITy.

The flow of electrons through the conductor from the negatively charged body
to the positively charged body.

3. IToTox QJICKTPOHOB OT TOYKHN C HU3UIUM INTOTCHIMAJIIOM K TOYKC C BBICIITNM
[NOTCHIINAJIOM.

The flow of electrons from a point with a lower potential to a point with a higher
potential.

4, COHpOTI/IBJIeHHe B CCTHU OI'paHNYMBACT BCIIUYHNHY TOKaA.

The resistance of the circuit limits the current.

5. 3akoH OMa MOKHO BbIpasuTb B BHUJAC CIICAYIOLICTO aHFe6pqu€CKOFO
YpaBHCHHUS.
Ohm's law may be stated in the form of the algebraic equation

6. [Ipy mpoOXOXKIEHUU SJIEKTPUUECKOrO TOKA IO IMPOBOMAY, TEMIIEpATypa
IMpOBOJA IMOBLIIIACTCA.

When an electric current flows through a wire the temperature of the wire is
raised.

7. IIpy CTONKHOBEHMHM JJIEKTPOHOB TOKa C aTOMaMy IIPOBOJHHUKA
obOpasyeTrcst SHEpTHsl.
When current electrons collide with atoms of the conductor, energy is generated.

8. Crpenka KomIlaca, pacIHoOJIOKEHHOTO PSAIOM C IPOBOAOM OyjaeT
OTKJIOHATHCS B HAIIPaBJICHUH NEPIICHAUKYIIPHOM IIPOBOY.

A compass needle placed near the wire will be deflected, tending to point in a
direction perpendicular to the wire.



