[MpeseHTauns ana nposeaeHua ypoka no pusmke B 10 knacce Ha Temy
«ONEKTPUYECKNIN TOK B razax»

B npe3eHTauumn paccmaTpuBarOTCs 3NEKTPUYECKUIA TOK B rasax, ABNeHus
NOHN3aLMN N peKOMOMHaLMK B ra3ax, TUMbl ra3oBbiX pa3psaos, MX
NPOSAABMEHNS N NPaKTUYEeCKne NPUMEHEHNS
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AneKTpuyi ‘?\KM Y CBOMCTBA

rasoB. WoHu3aums un
auus




aﬂeKTpVI‘-IeCKVIe CBOWCTB rasos

a3bl NP HOPMaAJibHbIX YCJTIOBUAX ABNAKTCA ANINEKTPUKAMU, T.K. COCTOAT
n3 HeﬁTpaanbIX dTOMOB N HE cogepXxaTt cBOOOAHLIX 3apAXeHHbIX YaCcTuy

UoHun3auusa nanyvyeHmem
Ons Toro, YToObLI ra3 nposoaun

3NeKTPUYECKUU TOK, aTOMbI
HeobxoaAnmMo MOHU3UPOBATb —
OTOpPBaTb OT HUX 3MIEKTPOHLI, a
3HA4YUT COOOLNTL aTOMaM U3BHE
AOCTaTOYHOE KONMM4YeCcTBO 3Heprumn

AHeprua Ans MOHN3aunumn MOXeT ObITb
nepeaaHa 3a cUer:

* CUNTbHOTO HarpeBsa

> E * BHELWHero n3ny4yeHus
+ —> . S— S (peHTreHoBcKoroO,
paganoaKkTUBHOIO)
NMonoXxurtenbHbIN CB06GOAHbLIN

MOH ¢* CUNNIbHOTIO J3JIEKTPU4YeCKoro nosns
3/1eKTPOH

ANeKTpUYeCKUn TOK B rasax npeacraBnsaeT cooon ynopsaaodyeHHoe ABUXKEeHne
CBOOOAHLIX 3NEKTPOHOB U NOJIOXKUTENbHbLIX MOHOB



aﬂeKTpVI‘-IeCKVIe CBOWCTB rasos

Ecnu npekpaTutb AencTBMe MoHnsartopa (HarpeB, Usny4yeHue ...), TO
HauynHaeT npeobnagaTb 0OpaTHbLIN Npouecc 06 beaNHEHNA INEKTPOHOB U

MOHOB B HelTparbHble aTOMbI - PEKOMOUHaLMA

B npouecce pekomGMHaumn ras cHoBa npuoobpeTtaer .qwaneKTpMGjKMe
CBOMCTBA

©

Takum o6pa3om aneKkTpu4veckune CBOI7I ra3oB CUJIbHO
3aBUCST OT AEMCTBUA BHELUHUX NOHU3UPYIOLWUX (haKTOpOB
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 AMOCTOSATENbHbIN W

HeCAMOCTOATENbLHbIV pa3psan




CamocToAaTenbHbIN U HECAMOCTOATENbHbIN pa3pan

Pa3psag B rase, KOTOpPbIN MOXET MPOUCXOAUTL NoA AeUCTBMEM BHELUHNX
MOHU3UPYOLLUX (haKTOpPOB, Ha3biBaeTCcsA HECAMOCTOATENIbHbIM
Pa3psaAAOM ( Tok npekpaljaeTcAa nocrie OKOH4YaHUA AeUCTBUA MOHU3aTopa)

d . H

Mpu yBennyeHnn HanpsixkeHUSA Mexay aneKkTpoaamm Tpyoku, 3anofmHeHHOM
rasom, aHeprus ABUXYLLNXCA MOHOB U 3MIeKTPOHOB BO3pacTaeT, BO3HUKaeT
AABfieHue BbiIOMBaHNA MOHAMM U3 HEUTPaANbHbIX MOSIEKY 1 3NIeKTPOHOB —
yoapHasa MoOHU3aLusA, KoTopasa NpUBOAUT K JTaBUHHOMY YBEJIMYEHUIO YMcna
HOCUTeneun 3apsaa U peskoMmy Bo3pacTaHUIO TOKa

I A Takou pa3psag He HyXXaaeTcs B AeUCTBUMN
MOHM3AaTOPA, T.K. 3apsiXKeHHble YacTULbl
obpa3yroTca 3a cHeT yaapHoOM MOHU3aUnKn
N Ha3blBaeTCA CaMOCTOATE IbHbIM

Tok npu Takom paspsae Heob6xoaMMo
orpaHuMymBaTthb. [ina aToro B Uensax nepemMeHHoro
> TOKa 0ObI4YHO NPUMEHAETCA Apoccernb
U (mHaykTMBHOE conpoTUBIIeHNE)
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Bonpoc 3

“Tunbl pa3psiaoB B razax v ux

NPUMEHEeHMUE




Tunbl ra3oBbIX pa3p4aaoB

1. Tnerowmnmn paspag

(" )

. _J

anI CUNbHO NOHMXEHHOM AaBJfIEHUN CaMOCTOATESIbHbIN pa3pan
conpoBoxgaetcsa cBe4YyeHUeM. NMonoXuTtenbHble UOHDI, yAapAsACb O KaTtoA,
BbI3bIBAalOT BTOPUYHYIO 3JIEKTPOHHYHO 3IMUCCULIO.

NMonoXxutenbHbIN CTONG COAEPXKUT OAUHAKOBOE YUCIIO NONMOXUTENbHbLIX U
oTpuuaTenbHbIX HOCUTENen 3apsaaa U ABNAeTCA KBasuHeUTpanbHbIM
(nna3ma). B pesynsraTte pekoMmOMHauum npoucxoaut nsny4veHue ceeta (YO —
n3ny4yeHue B napax pTtyTu)

Tneowmmn paspsan LWULMPOKO NPUMEHAETCA B flaMmnax 4HEeBHOro CBeTa,
rasocBeTHbIX TPyOKax (peknama), pTyTHbIX yribTpacdmnMoneToBbIX slaMmnax
(«<ropHO€e cornHue»), HeOHOBbIX NamMmnax (MHAuKauusa M ctabunusauusa
HanpsXXeHns), UMMNYNbCHbIX NaMmnax (flaMmnbl — BCMbILLKW)



Tunbl ra3oBbIX paspsiaoB

MpumMeHeHUe TReloLero paspsaga — namna AHeBHOro cBeTa

CT — ctapTtep (HeoHOBas
rlamnoyka c GumeTtannom)

Op — Apoccenb ansa
OorpaHu4YeHus TokKa npw
rasoBom paspsge

. I Kanenbka pTyTi, npu
ncnapeHMn KoTopomn napbl
PTYTU U3nyyaroT

yneTpaduonerosoe
- — n3riyyeHume
g % - NIOoMUHoOhop,
\ ® J npeobpasyrowmnmn YO

— N3nyyeHue Napos
pPTYyTU B BUOUMoe

Pas3bepem npuHumMn
ap ~220B AencTBua namnbl ...



Tunbl ra3oBbIX paspsiaoB

2. UckpoBou paspsa

lNMpy BbICOKOM HanpsiXXeHUu mexay
anekTpoaamu (HanpsHKeHHOCTb
3NEeKTPUYeCKOro nons
yBeniuimMBaeTcs 40 MUIIJIMOHA BOSLT
Ha MeTp U Bbille) B rase npomMcxoauTt
UCKpPOBOW pa3psa B Buge
KpaTKOBPEeMEeHHOW UCKPbI (NMpobon
rasa, ooycnoBrieHHbIX1 MOHMU3aLNEWN
MOJIEKYJ1 CUSTIbHbIM 3J1IeKTPUYECKUM
noriem)

F'MraHTCKMM NCKpPOBOWM pa3psa npeacraBnsaeT coobon npnpoaHas MONHUSA,
MPUHOCUT UCKpPa U NONb3y YesiIOBEeKY — 3aXXuraet TONMNJIMBO B Kamepe

cropaHus asuraTteneu BHYTPEeHHero cropaHusa, 3axvraet ra3 B ra3zoBou
nnuTte ...



Tunbl ra3oBbIX paspsiaoB

Uckpa B [1IBC

UckpoBou paspan npumMeHseTcs
B ABUraTensix BHyTpeHHero
cropaHusa ansi BocnriameHeHus
roproyem cmecu

Ona obpaszoBaHuA
MOLLHON UCKPbI Ha cBeYy
3aXKuraHus nogaeTcs
HanpsixeHne 20 - 30 kB

OGpa3oBaHue
UCKpPOBOIo pa3psiaa B
Kamepe cropaHusa [1BC

Kak nony4aloT Takoe
BbICOKOE HarnpshkeHue B
aBurartene ?




Tunbl ra3oBbIX paspsiaoB

‘ 3aragky MOJTHUMU

Bekamu 6ywyrowasi cmuxusi nyaana
yesioeeka. MonHuu, 6browjue c Heba,
Hecyuwue cMepmb U Mo)aphbil,
Ka3anucb cmpesiamu 6o208. Ux
6osi1uch, 3aK/IUHaNuU, NbiIMasauck
oby3dams...

YouBntTenbHoe O MOJTHUAX

OavH cnyqaﬂ y,D,MBMTeﬂbHeIZ APYyroro:. MOJTHUA CKnraet
benbe, ocTaBnas BEpPXHEE MnJiaTbe. Nnn C6pI/lBaeT C
YyerioBeKa BCe BOJ10CbIl A0 nocrneanHero. BblprBaeT N3 PyK
YyerioBeka Mmetaruim4eckmne rnpegmeThl, 0T6paCbIBaﬂ Ha
oonbLioe pacCTtodHne N He NPpUYNHAA Bpeaa gepxKasemy
nx. MonHus cnnaeBnsieT B 0OLLUI CIINTOK BCE MOHETHI,
ObIBLUME B KOLLENbKE, UNK cepe6p|/|T 30J10Tbl€ N 30J10TUT
Cepe6p$|Hb|e, HE CXUrasd rexaswmx sMecte ¢ HUMU
6yMa)KHbIX aeHer. MonHus 6eccnegHo YHUYTOXaeT
HageTbIW Ha LWEe MeaaribOH Ha Lenodke, ocTaBndasa Ha
NamMATb orpa6neHHO|7| €0 AieByLLUKe OoTrne4varTtokK LUerno4vkn u
MeOanboHa, He CXOASILLUM C KOXN B TEYEHNE HECKOSTbKNX
J1eT...




Tunbl ra3oBbIX paspsiaoB

YTO Takoe MOJTHUSA C TOYKMU 3PpEeHUNA HaykKu

MonHus - pa3psaa Toka MOLHOCTBLIO A0 3 MIpA,
KBT, oBuxyLmnmncs na obnaka BH1U3 co
ckopocTbo 160-1600 km/c (u 140000 km/c - ¢
NOMOBMHHOW CKOPOCTbIO CBETA ABUKETCS
nHorga obpatHo ¢ 3eMmnu B obnaka) no
NOHN3MPOBAHHOMY KaHamny Bo3gyxa C
Temnepatypoun nnasmel o 30 000 rpagycos (B
5 pas BbiWwe, Yem Ha CorHue), ¢ AMamMeTpom
KaHana 1,27 cM, OKpYy>XeHHOU 3-6-MeTpoBOW
KopoHon, anuHom ot 90 m go 32 KM n
COMPOBOXAAKLWNNCSA 3BYKOBOW yaapHOW
BOJSTHOM (FPOMOM), CNbILLIMMON UHOrda Ha
pacctosiHum go 30 Km

HanpsikeHne mexay obnakom n 3emnen
OOCTUraeT Mmunnmapga BorsbT, cuna Toka — o
MUNMoHa amnep




Tunbl ra3oBbIX pa3p4anoB

3. OyroBoun paspsan

B MecTe KOHTaKkTa ABYyX NPOBOAHUKOB (Hanpumep
YronbHbIX 3M1EKTPOAOB) NPY HU3KNX HaNPSXKeHUAX

(aecaTkmn BonbT) BblaensieTcs 60sbLIOe KONMYeCcTBO
Tenna

NMpu pasaBuraHMu NPoOBOAHMKOB HA pacCcTOsIHME
HEeCKOJIbKO MUIINIMMETPOB B ra3e Bo3HUKaeT pa3psg —
arieKTpuyeckasa ayra, koropas siBNAA€TCA MOLWHbIM

UCTOYHMKOM Tenna, cBeTa, ynsrpadmoneToBoro
N3nyyeHus

- BblAernisemMmoe npum 3Tom Tensio ncnosib3yetcqa Ans
pacniniaBlieHNA U CBapKu aetaneu

- BblaensieMbi cBeT ncnosib3dyetcs B Kad4ecrtBe
MOLLHbIX NCTOYHUKOB CBeéTa B AYroBbiIX
ocBeTUTelNbHbIX NamMnax




Tunbl ra3oBbIX pa3p4anoB

AneKkTpuyeckasa cBapka MeTannos

DepxaTtenb

2 |

CBapoOYHbIN
TpaHccopmaTop

Macca

O6bACHUTE YCTPOUCTBO
CBapoy4yHOro annapara v npuHUUN
ero paborbl




Tunbl ra3oBbIX pa3p4aaoB

4. KOpOHHbLIU pa3psaa

MNMpun atmocchepHOM aaBneHnn B6nU3n
3a0CTPEHHbIX Y4aCTKOB NPOBOAHUKOB, UMELUX
OonbLUOW INeKTpuYecKknm 3apsa, Habnwagaetca B

BuAe cBeTsLerocs opeona — KOPOHHbIN pa3pag,

Ha 3a0cTpeHHbIX y4acTKax NpoBOAHUKOB C
Hanps)XXeHnem B AEeCATKM U COTHU KB BO3HuMKaeT
OrpoOMHasi HaNPAXXeHHOCTb ANIeKTPUYECKOro nons
— CBbllle MUJINTMOHA BOJLT Ha MeTp, BCreacTeme
yero npunexawmumn Bo3gyx UOHU3UPYeTCA U
NPOUCXOAUT CTeKaHue 3apsaa B BUae MarneHbKux
UCKp, 00pa3yroLmx KOPOHY

Oco6eHHO NpoABNAETCA KOPOHHbLIU pa3paa B JIMHUAX
anekTponepenaum (cebiwe 100 kKB)

Kak 6oprotca ¢ notepsamm aHeprum B J19I1,
NPOUCXOAALLMMMU 3a CHET KOPOHHOrOo pa3psaaa?




Tunbl ra3oBbIX pa3p4anoB

B npunoXxeHuu K npe3eHTauum — matepuman «3aragkv MOfTHUM» O
TOM, YTO TaKOoe MOJTHUA, yanBuTtTesbHbIE Clly4Yau, npoumcxogsiiune npum
yAapax MOJTHUWM (vatepuarn 34T ¢ canta gadaem.com)



I'IpmmeHeHme BaKyYMHbIX I'IpI/I60pOB

JoMHuH KoHcTaHTMH Muxannosuy
E-mail: kdomnin@list.ru
2006 ron



