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Baumanuel

Bce npasa 3aiiuiineHbl.
KommpoBanue u 3aydnBaHre HAaU3yCTh pa3perniacTcs!

Hapymurenn OyayT IpecienoBarhbes MO BCEH CTPOrocTi
(U3NIECKUX 3aKOHOB!

Ilpumeyanue: 3HaK 03] HaeT Mepexoji B KOHEI
CKa3KH K HEIPUATHBIM BOH@M! Iloka ero
He Tporai!!!

Ecnu nipounTai, TO XMHU CHOJIA

-



Bce Ha4anochk B [lpeBHeu 'peunn c aHTaps ... ‘

JTiobutenn HoCUTb YKpaLLEeHNa U3 3TOro KaMHS cTapanncb He oaeBaThb KX
NOBEPX LLUEPCTAHOM oAeXabl, TaK Kak Npuxoannocb MUPUTLCS CO
CBOMCTBOM SIHTApA NpUTArMBaTb MenkKnum mycop (nblfib, COFTIOMUHKM,
BOJIOCKK, U T.4.). BnepBble nccnegosaHmnemM 3TOro siBeHNs1 3aHACS
n3BecTHbi punocod Panec Munetckuimn, Ho ganblLue HabnaeHUN n

3abaBHbIX 3KCNEPUMEHTOB
AOEro He noLuso.

OOBLACHUTL 3TY.CNOCOOHOCTDL
AHTapPA (No-rpe4vyeckn «3NeKTPOHY,
COJIHEYHbIUN KAMEeHb) YYeHble CMOrnu
TOJNIbKO CRYCTSA MHOIO BEKOB ...

EAEKTPOV



 Ceuyvac TpyaHo noBepuTtb, 4To 250 net
Ha3ag 4YenoBe4yecTBO NOYTU HUYErO He
3Hano.ob anekTpuyectBe. M3yyeHune
INEeKTPUYECKNX ABJIEHUN Ha4Yasnochb B
nepBou nonosuHe XVIII B., K KOHUY 3TOro
CTOJNIeTUSA'MHOroe cTario MU3BeCTHbIM.
[NossBMNUCH nepBbie OTKPbLITUA U
n3obpeTeHus.



Wcroputo Hayky 00 3JEKTPUUECKUX SBJICHUSX MOKHO HAa4aTh C UCCJICIOBAHUIMA ‘
Busibsama I'mib0epra, Bpaua aHNIMMCKOW KOpoJieBbl EnusaseTsl. [lepBoe counHeHne

1O 3JEKTpUUECTBY U MarHeTusmy ['mnp0ept omyonukosan B 1600 r., rae onucan
ANEKTPU3ALUIO TPEHUEM, 3[I€CH KE OH BIIEPBbIE IPUMEHUII TEPMUH «IIIEKTPUUYECTBO.

[MepByto aNEKTPUYECKYIO MALLMHY C BpallaloLLMMCS LWapoM 13 cepbl
B 1650_r. nocTpoun HemeLUknn y4eHbin OTTo Mepuke. OH NpoBern
MHOIO 9KCMEPUMEHTOB, HO OOBLACHEHMSA UM HEe Hallen v NuLlb onucan
flslé(%g OnbITbl B COMMHEHUN «HOBLIE 3KCNEPMMEHTbIY», BblLLEALWNM B

.

B 1729 rogy CtecpeH 'pen oTKpbIN CywecTBOBaHME NPOBOAHUKOB U
HENpPOBOAHUKOB dNeKTpuyecTBaa.

®paHuyscknn ncenegosartesns Wapne Orode B 1730 r. 3ameTun, 4to
B OOHWX Crydasix HadnekTpPu3oBaHHbIE Tera B3aMMHO
NPUTArMBaKOTCA, a B ApYrMx — B3aMMHO oTTankmsarotcs. [Jiode
00BbACHUN 3TO ABNEHME TEM, YTO CYLLECTBYET ABa poaa
3EKTPMYECTBA — KCMONSIHOE» N «CTEKISIHHOEY .

Bonee ynayHoe 0603Ha4YeHne OByX poaoB anekTpuyectea B 1778 r.
Oan N3BecTHbIN PU3KK U NonnTndeckun gesatens benmaxamuH
®paHKIIMH. «CMONsHOE» 3MeKTPUYEeCcTBO OH Ha3Ban
oTpuuaTenbHbIM, @ «CTEKNSIHHOE» — MOSTIOXKUTENBHbIM.

[lepBble NpmMbopbl AN 0OHAPYXEeHUSA INEKTPUYECTBa NOSBUMUCH B
XVIII B. OamH 13 nepBbiX anekTpockonosB B 1745 roay nocrpoun
akanemuik [etepByprckon Akagemuu Hayk Meopr PuxmaH. o yrny
OTKIMOHEHNA CTPESIKM MOXHO ObIS10 CyauTb O BENUYUMHE 3apsiaa.

B 1746 r. B ronnaHguu NMutepom MyweH6pokom Obina nsobpeteHa
nengeHckas 6aHka (koHaeHcaTop — HaKoNuTernb 3apsao0B.).




o 1/JoU— 1/J7U1TULDI yBJICHTHAVIC

Q@NEKTPUYECTBOM OT TPEHUSI» ObINO
BCeoOL U M.

1 lMpoBoAMANCH OMNbITbI MO
S1EKTPU3aLUN XKNBOTHbIX U
noaen, BOCM/IaMEHEHUIO
CnMpTa OT UCKPbI U T.M.

0 DNneKTpodopHas MallnHa, C
MOMOLLbKO KOTOPOW U cendac
AenatoT onbITbl B PU3NYECKOM
KabuHeTe, bblsla n3obperteHa
Yunmcxepctom B 1870 r.

0 WMeHHO B 3Tu roabl 6b1sn
OTKPbITbl OCHOBHbIE CBOUCTBA l
3/1eKTpUYecKkoro 3apdaaia u : _
3aKOHbI 3JIEKTPOCTATUKMW. - -
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CBOMCTBA AJIEKTPUYECKOTO 3apsaa
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dnekTpuyeckun 3apsa HeoTAeNnMm oT
YacTuLbl, KOTOpas €ro NePeHoOCUT.

CyLlecTBYeT ABa B1aa SNEKTPUYECKNX
3apAO0B: NOMOXUTENbHbIE U
oTpuLaTenbHbIE.

OaHOUMEHHBIE 3apsaabl
OTTankKuBalwTCs, a pa3HOUMEHHbIE
NPUTArMBAKOTCS.

B npupoge cyLecTtByeT cambin
ManeHbKUN, HeaenumMmbln aanee,
9NieMeHTapHbIN 3NeKTpPUYECKNn 3apsaa.




‘ 3aKOHBI 3AEKTPOCTATUKU

3aKOH COXPaHEHUS NEKTPUYECKOIO
3apsna:

B 3aMKHYTOU cucTeme Ten
CYMMAapHbIN 3apsg He U3MEHSAETCS
npu NMoObIX B3aUMOAENCTBUSAX TEN
Mexay cobon.

3aKOH B3aUMOOENCTBUA SIIEKTPU-
Yecknx 3apaaoB (3akoH KynoHa):
[1Ba TOYEYHbIX HENOABWXKHbIX
3apsiga B Bakyyme B3aMMOOENCT-
BYIOT C CUIOW, KOTOpas NpsaAMonpo-
nopuMoHanbHa BefiM4ynMHam 3apsigoB
n obparHonponopLunoHanbsHa
KBaJpaTy pacCTOSAHUSA MeXay HAMMN.




OnekTpuyeckoe none

Mankn ®apanen,
BrnepBble BBes npeacraBieHne 06 aneKTpuyeckom

M MarHUTHOM MNONsX.

[Ixenmc MakcBenn,
|

cos3aarterib Teopun

ANMEKTPOMArHMTHOIO
norn4

| CTPYKTYPa AEKTPUYECKOrO MOonst -

>




B nauane XX Beka ydeHbIe H3YUUIN CTPOCHHUE aTOMa @
OO0BSCHUIN MHOTHE JICKTPHUUCCKUC SIBJICHHS

o ATOM NOBOro Prnan4ecKoro anemMmeHTa CocTouT U3 aapa,
cofep KaLlero NnonoXUTernbHO 3apsKeHHble MPOTOHbI U
He3apsKeHHble HEUTPOHBI, a Takke 13 obpaLlaoLLmMXCcs
BOKPYT A4pa oTpULATENbHO 3apsKEHHbIX 3NIEKTPOHOB.

Bvimv mooicem, smu snekmponvl —
Mupui, 20e nams mamepuxos,
Hckyccmesa, 3nanws, 60tiHbl, MpoHbvl

U namame copoka 6ekos.

Ewe, 6vimb mosicem, xasicowoiti amom —
Bcenennas, 20e cmo nnanem,

Tam éce, umo 30ecwb, 8 0OvLEMe CoHCAMmoM,
Ho maxoice mo, uezo 30ecv nem.

B. AI. bprocos. 1922 2.

[MTnaHeTapHaa moaens atoma



WOH (ot rpeu. ion - uoywuii) - aSNeKTpUHEcKn 3apskeHHas
yacTuua, obpasyloLlascsa Npu notepe unu npuobpeteHnm
3NIEKTPOHOB aTOMOM WIW rPynno aToMOB.

HeWUTPOH (ot nar. neutreum - nu mo Hu ce) - ANEKTPUYECKM
HeUTpanbHasa arieMeHTapHaga Yactuua ¢ Maccou, NoOYTM paBHOW
Macce NpoToHa. y

HYKRNOH (ot nar. nucleus - s0po) - obLiee HasBaHne HENTPOHOB U
NPOTOHOB, KaK COCTaBHbIX YacTUL, aapa.

IMPOTOH (ot rpeu. protos - nepswiii) - yCTONUMBAS MOMOXNUTENBHO
3apsKeHHasa anemMeHTapHas Yyactumua, BXoguMT B COCTaB aTOMHOIO

aapa.

(ot rpeu. electron - sumaps, cmona) - yCTONYMBad
oTpuuaTesibHO 3apaXeHHasdA arieMeHTapHasd Yactmua (I'IO‘-ITVI B
2000 pas nerde NpoToHa N HEUTPOHaA).




‘ CTpoeHHe ATOMOB

= leopus CTpoeHUs
aToOMOB co3aBanachb B
XX BEKE MHOMMMU
YY4EHbIMN.




Kak ycTpoeHO BeLlecTBO?

- CTtpykTypa nobdoro
TBEPOOro BellecTBa
npeacraBnsieT cooon
NOHHYIO
KPUCTanNNU4YeCcKyto
peLleTKky n 6ecrnopsigovHo
OBWXYLLMECS] BHYTPU HEe
SNEKTPOHDI.

- [loHMmMaHue aToro akra
NO3BONSAET OObACHUTDL
MHOIMe N3BeCTHbIe
SIIEKTPUYECKNE SABMNEHUS




UcTopuueckas cnpaBka ¥

« [lpupoay N3BECTHOrO eLle APEBHUM rpekamMm «PyKOTBOPHOIO»
9IIEKTPUYECKOIO ABIIEHUA — ANeKTpM3aLnum TpeHnem — ygarnocb YyCTaHOBUTb
TONbKO BO BTOPOW MNOSIOBMHE NPOLLIOro Beka. JIeHUHrpagckmm ousnk
M. . KopHdoernb BbIACHUI, YTO TPEHWE 30eCb UrPaeT BTOPOCTEMNEHHYIO
pPOfb — OHO HEOBXOAMMO TONBLKO Ans 6bonee TeCHOro conmxeHus
NOBEPXHOCTEN AUINEKTPUKOB.

« OkpyxatloLme Hac Tena, kak NpaBuIio, aNeKTpUYeckn Hen-
TpanbHbl, T. €. OTpULUATENbHbIE U MNONOXUTENbHbIE 3apaabl KO
C BbICOKOW TOYHOCTbLIO. Bcneacrteue TenmnoBoro g

pacrnpenernieHns a5IEKTPOHOB Mo CKOPOCTAM BHYTE -

N3 HUX obnagaeT KUHETU YeCKOW dHeprmnen, Ooct *

BblX04a 3a ero npe- genbl. Takas aHeprus Ha -
TEPMO3MEKTPOHHOM paboTon BbIxoga 1 nme
3Ha4yeHnsa ansa pasHbIX Ten. B ntore y noBepxH -
obpasyeTca ANIEKTPOHHbIN ras. [Tpn 0ObIYHBIX YCNOBUAX
HacTyrnaeT AMHaMMN4eCcKoe paBHOBECUE: KonnyecTtsa

9MEKTPOHOB, NoKMOALWMX TENO U BXOOALMNX B HEMO, NPUMEPHO paBHLI. [pn
CONMKXEeHNN NOBEPXHOCTEN TEN, HACTOMNbLKO TECHOM, YTO CIIOM SNEKTPOHHOIo
rasa nepekpblBaloTCAd, HAYMHaETCs OOMEH 3fIEKTPOHaMW: OHU
nepeMeLlanTcda OT Tena ¢ MeHbLuen paboTon Bbixoda K Teny, y KOTOporo
OoHa 6onbLuag.

« Takum obpasom, boree npaBuUNbLHO rOBOPUTL HE AfIEKTpU3auns
NOCPeacTBOM TPEHUSA TES, a ANEKTpmM3auns NocpeacTBOM KOHTaKTa Ter.




OTO YCTPOWCTBO AN 3allUThbl 3aHUN,
NPOMBbILLIEHHbIX, TPAHCNOPTHbIX,
CeNIbCKOXO3AUCTBEHHbIX U APYrnX
COOPYXXEHUN OT pa3pyLUnNTESibHbIX
nocneacTsMmM NpsiMOro nonaaaHus
MOJTHUMN.

COCTOUT 13 METaININYECKOro CTepXHS
NN Tpoca, BO3BbILLAOLWErocs Haa
3alWMuLaemMbiM 06bEKTOM, U U3
Ha4eXXHOro 3a3eMeHuns.

HYacTo MOJTHMEeOoTBO4 OWMO0OYHO
Ha3blBAOT FPOMOOTBO/OM.

MonHueoTBoA: 1 — CTanbHag onopa;
2 — CTep>XeHb; 3 — 3a3eM/ieHune,



3HaHue — cuna

- » ) ey,

Kakon 4yernioBek noaBepraeTca MeHbLUEN Kak 06bsCHUTL NnoBpexaeHne CTBOMOB
OMacHOCTN BO BPeEMS rpo3bl? AepeBbEB MOSTHNEN?




apecHble ¢aKTbl

DU3aLNS XKUAKOCTU 6bina
oponazos LLsenuapun B 1786 r. C 1913 1.
U0 Ha3BaHMe H6annoanekTpuyeckoro adpdekTa.

O U B Hlepax. >apdaa Bo34VvXV V
OLL aloT MUKPOCKOMUYECKME KanesibKn BoAbl U
'KOMMJIEKCHI, KOTOPbIE NPy ApobneHn
E .qum MOBEPXHOCTM U YHOCATCS B
peny. Hanbonee 3HaunTenbHbIN 3hdekT
yxa HabnaaeTcs y caMblx 6onbLnx
ipa - Uryaccy Ha rpaHuue bpasvnun n ApreHTUHbI
: «4‘- s BoAbl - 190 M, WnpuHa notoka - 1 500 M) n
Ha peke 3ambesu B A puKe (BblCOTa NageHust Boapl -
iHa rnotoka -1 600 M). Y Bogonaaa BukTopusa 3a cuet
151 BOAbl BO3HMKAET 3/1EKTpUYECcKoe nosne
= 1 EHHOCTBIO 25 KB/M. lMpn ApobneHnn npecHoi Boab! B
- BO3 v-. -_nepexonm oTpuuaTenbHbIM 3apad. MoaToMy B Bo3ayxe Yy
,_...—J-E!OAbnanoB KONIMYECTBO OTpULaTeNbHbIX MOHOB NPeBbILLAeT
= KO/IMYECTBO MONOXUTENbHbIX. OKOMO HEBOLLIOMO BoAoMNaaa
~— YuaH-Cy B KpbIiMy OTHOLLEHME OTpULaTENbHbIX MOHOB K
~ KOANYECTBY MOMIOXMUTENbHBIX paBHO 6,2.

e 2.Y b6eperoB Mopein Bo3ayx NpuobpeTaeT NoOXUTENbHbIN
3apsa, BCieacTeme pasbpbi3rnBaHus coneHomn Bofbl. Ha
MOBEPXHOCTV MOPEN N OKEAHOB pa3bpbi3rBaHNe BOAb
HauMHaeTca npu ckopocTu BeTpa 6onee 10 M/c, Koraa Ha
BOJIHAX NOSABNSAOTCS rpebellkn neHbl. OTHOLIEHNE
MONOXUTENbHBIX 3apSA0B K OTpULATENbHBIM 3apsiiaM B BO3AyXe
Haa YepHbIM 1 A30BCKMM MOpSIMM AOCTUraeT npu 6ypHOM Mope
2,04, npw 3616K- 1,48.

KaHnapackas yactb Huarapckoro
Bogonaga




ANeKTpusaumna Ten Ha NPpou3BOACTBE

Ha npon3BoACTBE MHOMOYUCNIEHHbIE MPOSABIEHNS
INEKTPU3aALUUNN TEJT YCIIOXKHAKT HEKOTOPbLIE
TexXHoNnornyeckume npoueccol. Tak, B TEKCTUIbHOM
MPOMBbLILLJIEHHOCTU 3NN1EKTPU3aLUNA HUTEN npunBoaANT K UX
B3aMMHOMY OTTaJIKUBaHWKO, pacCllernjieHunto,
MPUTATMBaHUIO K NMOBEPXHOCTU POJIMKOB U BEPETEH.
KpoMe Toro, 3apsaXeHHasa TKaHb Uau NpsaXa NpUTarmBaeTt
nerkme MesnkKumne npeamMeTbl 1 TEM CaMblM 3arpAaA3HAETCA.

MHoro npo6neM AOCTaBNIAET 3JIEKTPU3aALNUA TEJT B
aBnauunin. an noJsiete BCieacrBmne TpeHnd o Bo3ayx uin
XXKe rnpu rnorJsiete B6NN3U FPO30BbLIX TYY N 3aPAXKXEHHDbIX
obnakoB ANEKTPU3aLnNA o6LWMBKN caMoNeTa BeaeT K
HapyLWEHNIO paanoCBA3N U UCKaXXEHUIO noKasaHum
INEKTPOU3IMEPUNTESIbHBIX I'IpVI60pOB. [Mocne nocagku K
CaMOJIETY HENb34 Cpa3y XeE NMpUnCctaBJIATb MeTa I/In4yecKknm
Tpar, TakKk KaK MOXET HpOMBOﬁTVI 3)'IeKTpM‘-IeCKVIl7I pa3p4da.

OueHb 4acTo sABNIeHUE 3M1eKTpu3aunm NCnosb3yoT B
TeXHUKe. Tak, NpUTSXEHUE JIerknx Menkux npeameToB
Ha3/1EKTPU30BaHHbIMU TeNaMun NMPUMEHSIIOT B YCTPOMUCTBE
2/1EKTPUYECKUX PUMbTPOB A1 OUUCTKM AblMA OT MENKUX
yacTtuy nensa. Takne anekTpoduibTpbl yCTaHaBAUBAKOT
B Lexax pa3Mosa uemeHTta n ¢dochopunTos, Ha
XUMUYECKMX 3aBoax.

LLInpoko pacnpocTpaHeH METOM OKPacKu AeTanen B
3/IEKTPMYECKOM MoNe: Npu pacnbi/IEHNN MENTKUE
KanesbKn Kpacku npuobpeTatoT 3M1eKTpUIECcKnii 3apsa,
ABWXXYTCS NMoA, AENCTBUEM 3NEKTPUYECKOro Nos K
[leTanM U paBHOMEPHO MOKPbLIBAOT €€ NOBEPXHOCTb
TOHKMM CJI0€EM.

[BU>KeHME 3apAXKEHHbIX YacTUL, Kpacku B
3/1IEKTPUYECKOM MOoJSIe UCMOb3YIOT B TUNOrpadckom
NPOU3BOACTBE.




IHoBTOPpUM?
C Yyero HayaJioCh BIEKTPUYECTBO?
Kak 1aBHO pa3BUBAETCS IEKTPOCTATUKA KAK HAYKA?

K10 KTO M3 y4eHbIX 1 KAKOE UMEET OTHOIIEHUE K
AIEKTPOCTATUKE?

J1J1s1 9ero HyKEH SJIEKTPOCKON ?

KaKoBbI CBOKCTBA JIEKTPUYECKOTO 3apsaa?
O 4eM roBOPAT 3aKOHBI ACKTPOCTATUKM ?
KakKak u pu3 4ero ycrpoeH arom?

Bo 4T0 npeBparuThCcd HEUTPANbHbBIN ATOM, €CIU IPUMET
WJIN OTJIACT DIEKTPOH?

Kak yCTpOEHBI TBEpJIbIC TEA?

IloyemMy Opyv KOHTAKTE PA3HOPOJHBIX BEHICCTB MPOUCXOAUT
AICKTPHU3AINS?

YTo BaM M3BECTHO 00 IECKTPHUYECCKOM I10JIe?
B 4yeM Bpen u monb3a MOIHUM? Kak OT HUX CITAaCTUCH?

[ 16 ¥ JUISA 9€ro CTPOSAT MOJIHUEQTBOBI?
XoTs Okl 0IHY CTpouKy u3 ctuxa JAITOMHWITN?




KoHeu Cka3ku

CKopo cneayroLas ...



OTBeThI

o MosnHus BbiIOUpaeT cambli KOPOTKUW NYTb K 3eMsie, NOSTOMY
nonagaeT B 30aHUg Unu B AepeBbd. Bbicokme 3g0aHus
obopyayloT MeTannMyeckumMm nonocamu (NpyTobsimum), No
KOTOPbIM 3NEKTPUYECKNN pa3psa YXoauT B 3eMIt0. ITO
MOJSIHMeoTBo4. Bo BpemMa yaoapa MOnHUU SfieKTpUYeCKnm
3apsa4 MHOIMOKpaTHO NPOXOAUT Ha 3eMII0 1 0OpaTHO Mno
OOHOMY U TOMY e NyTWU. OTO NPOUCXOAUT C TAKOMN CKOPOCTLIO,
YTO HaLU rnas BUAUT TOSNbKO OAHY BCMbILWKY. Ha cBoemM nytu
MOJTHUST pacKarnsieT BO34yX, KOTOPbIN, ObICTPO pacLUNPSACSH,
CO30a€eT 3BYKOBYHO BOJSIHY. OTO BbI3bIBAET POMOBbLIE pacKaThl.
Mbl CnbIlWXM NX MOCSIE TOro, Kak YBUAUM MOJSTHUIO, TaK Kak
3BYK PacrpoCcTpaHAeTCcs 3Ha4YnTENbHO MeANEHHEE, YEM CBET.

! Ecnn monHus nonagaeT B AepeBo, TO No4 AENCTBUEM
OBVKYLLIMXCST SNEKTPUYECKUX 3apsiA0B APEBECHbIN COK
MrHOBEHHO HarpeBaeTCcs U NpeBpaLlaeTca B Nap, KOTOPbIN
MpyY OrPOMHOM AaBMNeHUN pa3pbiBaeT CTBOM U3HYTPMW.

Ha3ag




