« QNEeKTPU4YeCKNU TOK B rasax »

Tun ypoka: Yporx —nexuyusi.

Ilens:

Oopazoeamenvrasa: chOPpMUPOBATH MPEACTABICHUE 00 AJIEKTPUUYECKOM TOKE B
razax; O3HAaKOMUThb YYaIIUXCS C MPOSIBICHUSIMHU B MPUPOJIC , CBA3AHHBIMU C
POXOKJICHUEM DJIEKTPUUECKOTO TOKA B Ta3ax ;

Pazeuearoujas: pa3BUTHE MBIIUICHUS, BHUMAHUSI 1 YMEHUS BBIJCIATH TJIaBHOE;

Bocnumamenvnas : npuoOpETEHNE HABBIKOB OOIIEHUSI 1 CAMOOPTraHU3AIUY;

Oobopyoosanue : TIEPCOHAIBHBIA KOMITBIOTEDP, MYJIBTUMEIUNHBIN TPOCKTOP, IKPaH,
AIIEKTPOMETP, TUCKH TJIIOCKOTO KOHJIEHCATOpa, ra30pa3psiAHbIe TPYOKH.

Memoowt 00yuenus: 00bSICHUTEIBHO-UUTIOCTPATUBHBIN, TPAKTUYECKUM.



Anurpad K ypoKy:

JleoHapdo 0a BuH4u

Xo1 ypoka.

Opranu3anuOHHBIA MOMEHT:

IIo oueHKe MeTEOPOJIOTOB, 32 CeKYHAY B 3eMJII0 yaapsaoT 100 MmoiHui, KOTOpBIE
BbICBOOOKIAKT JJICEKTPUYECKUE 3apsiabl, HakomjieHHble B 200 rposax, 3T1o0
Ka)KJ10€ MTHOBeHHE OnuyeT 3eMJII0.

JIro00M ynap MOJHUHU pacnpocTpaHsiercsi co ckopocTbio 80000 Mmuiib B CeKyHAY,
COCTABJISIIOIIEN 0KO0JIO MOJOBHUHBI CKOPOCTH CBETA , M MOPOKIAAET TEMIIEPATYPY,
pocturapmy oxkojgo 50000 rpaaycoB mo Ileancurw. HckpoBoe cBeueHHe
MOJIHMH BbI3bIBAET CTPaX.

IIpupony 1aHHOIO CBeYeHNs U He TOJIbKO, Mbl Y3HA€M CEroJHsl HA YpPOKe.

OO0bsiBJIeHHE TEMBI YPOKA:

PebsiTa, 3anMmuTe B TETPAAU TEMY YPOKA :«JIEKTPUIECKUH TOK B razax
BameMy BHUMAHUIO NPeAJIaraercs JeKIMOHHAA 1M01a4a MaTepuaJia,

B TeTPaAu HEeO0XOAHUMO CIeJIaTh KPaTKue 3anucH ( KOHCIEKT), KOTOpbIe
IOMOIYT B IIOATOTOBKE IO TeMe.



y‘IaIIII/IMCH Ha T0CKE NpeajgdaracTcd nJjaaH JCKIIUN

INnaH nexkyum

I. DJIeKTPUYeCKUU pa3psi B ra3ax.

2,
3.

HNonuzanusa razos. HecamocrositeibHbIN pa3ps.
Pa3in4yHbIe TUNIBI CAMOCTOATEIbLHBIX Pa3PAI0B, YCJI0BUE
BO3HUKHOBEHUSI.

MoJunus.

Ilna3zma.

TexHU4YeCcKOe MPUMEHEHHUE MPOXOKIACHUA JIEKTPUIECKOT0
TOKA B rasax.



B ecTecTBEHHOM COCTOSIHMH I'a3 JUNIEKTPUK. B 00bIYHBIX yCJIOBHSIX B ra3e MoYTH HeT
CBOOOIHBIX HOCHTEJIEH 3apsia, ABUKeHUE KOTOPbIX MOIJIO ObI CO31aTh 3JIEKTPHUYECKUI

TOK.
Jls1s1 TOro 4To0bI ra3 craJj MoBOASIINM , HE00X0AMMO €031aTh B HEM CBOOOIHbIE

3apsiKeHHbIE€ YaCTHIIbI, T.€. IPEBPATUTHh HEUTPAJIbHbIE MOJIEKYJIbI (WA aTOMbI) B
HOHBI.

Ykpenum 06e memannuueckue naacmunsl napanienpbHo
opyez Opy2y, COeOUHUM OOHY CO CHEPHCHEM, A BMOPYIO C
KOpnycom 31eKmpomempa u coo0uuM um
PazHouMeHHble 3apsaobl.

Inexkmpomemp ne 3apsaxncaemcs. Uepes 6030yx mesrcoy
NJIACMUHAMU RPU HEDONbUIUX 3HAUCHUAX HANPANCCHUA
MeKMPUUecKuil mokK He npoxooum. /s 603HUKHOGEHU
MOKa Heo0X00UMO OeliCmeue 6HeUlHe20 U3J1y4eHUs

Pucynok 1



BHeceM B IpOCTPAHCTBO MeKAY IJIACTUHAMM IJIAMS
CIIMPTOBKM , U 3JIEKTpoMeTp ObicTpo 3apsaautcs. [lox
BO3/eHCTBHEM IUIAMEHHM Tra3 CTajJ MNPOBOIHHUKOM
3JIeKTpu4YecKkoro toka. IloBbileHne Temmeparypsbl
rasa JieJiaet ero NpoBOJHUKOM 3JIEKTPUY€CTBA.

PucyHok 2

HeiiTpasbHbie aTOMbI MJIN MOJIEKYJIBI 232 MOTYT HOHHU30BAThHCS, T.€.
npuodpeTarb NIEKTPUICCKUH 3apsi/l, 0] BO3AeUCTBUEeM Ppsiaa GaKTopoB.
DakTOpHI, BHI3LIBAKIINAEC HOHN3ALUIO I'a32, HA3bIBAIOTCH HOHM3ATOPAMU



C pocToM HanpsiKeHHMsI MEXKAY IEKTPOAAMH YBEJIHMYHUBACTCH M KUHETHYECKAS
JHEPrusi HOCUTeJIed TOKa B rase. IIpu 10CTAaTOYHO BBICOKOM HANPSIKEHHUHM ITA
JHEPIrUsi CTAHOBHUTCH HACTOJBKO OO0JbIIOH, YTO B MOMEHT CTOJKHOBECHMS
ABUKYIIET0CH JJIEKTPOHA ¢ HEMTPAJbHON MOJIEKYJION raza B pe3yJbTare yaapa
OHA MOKET MOTEPSATH CBOM JJIEKTPOH U NMPEBPATUTHCH B MOJOKUTEIbHBIA HOH.

ITO sIBJICHHE HA3BIBAIOT YOAPHOIUl UOHU3AYUEI,

Pucynok4

Kak mnoJgoxuTesbHble HOHbI TAK M JJIEKTPOHbI JABHMKYTCH B I0jie €
OJMHAKOBOM HANPSAKEHHOCTbHIO, HO IJINHA CBOOOIHOIO NMpodera 3J1eKTPoOHAa
BO MHOT000JIbIIIE IJIMHBI CBOOOHOI0 MPO0dera moJjioKUuTeIbHOI0 HOHA.



YT0o0bI B rase BO3HUK CAMOCTOSAITEJIbHbIN Pa3ps] HEAOCTATOYHO HAJIMYUE OIHOIO
JUIIb mpouecca yrapHou uoHuzauum. HykHO emre, 4T00BI 32 CYeT MPOLECCOB
NPOUCXOAAIIMX B rase npu paspsjakKe, HENPEPbIBHO BO3ZHUKAJIHM IJIEKTPOHBDI,
KOTOpPbIE IMOC/Ie YCKOPECHHMS] NMPUHUMAJHM Obl y4yacTHe B YIAPHOW HOHM3ALMM.
Takux NpoueccoB MOKeT 0KaA3aTHCH HECKOJIbKO.

I/Inoma OHM I[eﬁCTBymT OAHOBPEMCHHO, HHOIIAa OJAMH M3 HHX HIpPacT
JAOMUHHUPYHOIINYKO POJb — 3TO 3aBHCUT OT JaBJCHUA ra3a, €ro reMicparypbl "
HaAIIPAYKCHHOCTH I10J14.

BropuyHasi 3JIeKTPOHHAsE 3MHMCCHUSI € KATOAA BO3HUKAET B TOM CJiy4yae, ecCJid
KHUHETHYECKAsl JHEPIus IOJOKHUTEJIbHbIX HOHOB OKAa3bIBAETCH JA0CTATOYHOM,
YTO0bI YIapOM BBLIOUTHL M3 KATOAA JJIEKTPOHBI. JTOT Mpolecc odecrmeynBaeT
mJerowuil pa3pao



JJist mostydeHu sl TJICLIEro pa3psaaa yi00HO UCIO0JIb30BATH CTEKJIAHHYIO
TPYOKY JVIMHBI OKOJIO IOJYMETPA, COACPKALLYI0 IBA METALJIMYECKUX
3JIEKTPOaAA

PucyHok 5

IIpucoeaAMHUM IEKTPOABI K HCTOYHHUKY IMMOCTOAHHOI0 TOKA C HANIPSI’KEHUEM B
HECKOJIbKO ThICAY BOJBT U OyaeM OTKAa4YMBATh BO3aAyX u3 Tpyoxku. Ilpm
atMocepHOM [JaBJeHHMHM ra3 BHYTPH TPYOKH OCTaeTCsl TEMHBIM, TaK Kak
JAHHOE HAaNPSKEHUEe HEeJA0CTATOYHO JJIA TOro, Yro0bl MPOOMTH NJIUHHBbIN
ra3oBbIil IPOMEKYTOK



ITOT BUJ Pa3psaaa y100HO HA0IIOAATh , €CJIM PACCTOSHUE MEXKAY IEKTPOAAMH
TPYOKH 0K0J0 0,5 M, a pa3HOCTh NMOTEHUHMAJOB — OKOJO TbICAYHU BOJIBT.
Oxka3biBaeTcsi , YTO NPHM HOPMAJBHOM aTMOC(EpPHOM [IaBJIEHHUU B TPYOKe
pa3psaa HeT.

IIpu ymeHblleHUM AaBjeHUs raza npumepHo a0 40-50 Mmm. pT. cT. B TpyOKe
HA0J01aeTCa Y3KHI CBETALNUNCH IIHYP; NPU JaBJeHUU OK0J0 (,5SMM.pT.
CTpPa3psa CILUIOIb 3aNO0JHAET TPYOKY, MpU4YeM MOJIOKUTEIbHbIN CTOJ0 y aHOAA
pa3duBaeTCs HA PSAJA CJI0EB — CTPAT.

IIpu naBaennu okojio 0,02 MM. PT. CT. CBeYeHHE B TPYOKe MPOMNAJAAET, HO IPKO
HAYNHAECT CBETUTHCH CTEKJIO NMPOTHUB Karoaa. Bo3HuKaer 3jeKTpUYecKuil

pasps.

Camocmoamenvuolii.  paspad , GOZHUKAWWUIL 6 2a3e npu
HOHUNCCHHOM 0AB/IEHUU , HA3bL8AIOM MJICIOUUM

IIpu 1anHOM pa3psije ra3 Xopouio NMpoBOAUT IEKTPHUIECTBO, 3HAYUT B
raze Bce BpeMs NOAAePKUBAETCS CHIbHAsI HOHU3ALIMS.

IlpyynHa MOHM3AaUMM SIBJISIETCS YyIapHasi MOHU3AIUSA M BbIOMBaHUE
3JIEKTPOHOB U3 KATOAA MO0JI0KUTEIbHBIMUA HOHAMM.



B 1802 roay pycckuii ¢pusuxk Bacuimii Baagumuposuu Ilerpos (1761-1834r.)
YCTAHOBMJI, YTO €CJIM NPHUCOCAHMHUTH K IOJIOCAM O0JbIION JIJIEKTPUYECKOH
O0aTrapeu JBa KyCOUYKA JIPEBECHOIO YIJIS U, PUBEIA YIVIM K COMPUKOCHOBECHHUIO,
CJIErKa UX Pa3BHHYTh, TO MEXKAY KOHIAMM YyIJieH o0pa3yercs sipKoe IJiams, a
CaMH KOHIBbI YyIVIeM PACKAJAIOTCH HA00eja, MCIYCKas OCJeNUTEJbHbIN CBET
(dnexkTpuyeckass ayra). JTO0 sIBJ€HHE He3aBHMCHMO HAOJI0AAJ AHIJIMHCKUI
xuMuk I. /IeBu, KOTOpPBLIA NMpeaIOKUI B 4eCcThb A.BoabThl Ha3Barb 3Ty AYyry

«BOJBTOBON)

Pucynok 6



IIpoBoauMOCTH ra3a NpM ra3oBoM pa3psijie 3HAYUTEJIbLHA U NPH aTMOc(epHOM
AaBJE€HUU, TAK KAK YMCJIO0 3JIEKTPOHOB, HCIYCKAEMbIX OTPHUIATEIbHBIM
IJIEKTPOAOM BeJuko. Cuiia Toka B HeOOJbIION Jyre JOCTUTaeT HECKOJIbKO

ammep, a OOJbBIIUX Jyrax — HECKOJbKO COTEH aMIep IMpH Pa3HOCTH
NnoTeHuaJoB Bcero B 50 B.

Bbicokasi Temmeparypa Karola NpPH TOPeHMH JAYI'W MNOAJEePKUBAETCS
OOMOAPAUPYOINUMH KAaTO[ MOJ0KHUTEJIbHBIMM HOHAMH. [a3 CHJIBHO
pa3orpeBaercsi. Ha moJyio;kute/ibHOM 3J1eKTpoae 00pa3yercs yriryojeHue —
kparep. Temneparypa B kparepe nocruraer 4000 0C

DJIeKTPUYECKAs Iyra MOKeT BOSHUKHYTh HE TOJbKO MEXKAY YrOJbHBIMH , HO U
MEXKAY MeTA/LUIMYecCKMMHU ieKTpoaamMu. /[yropoii paspsiji BO3HMKaeT BO BCeX
cay4yasiX, KOrja BCJeICTBHE Ppa3orpeBa Karoaa OCHOBHOW NPUYHHOM
HOHU3ANUU CTAHOBUTCH TEPMOIJIEKTPOHHAS IMUCCHUSA

TepMmosnekTponHass >Muccusi ¢ Kartoaa (BbIpbIBaHHE 3JIEKTPOHOB €
MOBEPXHOCTH MeETAJ/LIa MOJ JAeiiCTBHEM TeMIlePaTypbl) BO3HHKAeT B TOM
cJiydae, ecJiM KaTol HMeeT BLICOKYIO TeMIlepaTypy.

NmeHHO 3TOT mpouecc odecneduBaeT 0y2080il pa3pso



Bo3nuknoeenue uoHHOU 1a6UHBL HE 6ce20a NPUBOOUM K UCKPe, 4 MOMCEm
8bl36amb U pa3pAao Opy2020 Muna — KOPOHHBLU Pa3p:o.

Koponnbiii pa3psia Ha0a101a10T BOJHU3H 320CTPEHHBIX YaCTel NMPOBOIHNKOB B
TOM CJIy4dae, KOrJa HANPSAKEHHOCTh JJIEKTPUYECKOro MoJIsl, CYyIeCTBYOIIEro
BO3JIe¢ NpPOBOAHMKA, mnpeBbimaer 3-106 B/m. IlpuyuHo#, BbI3BIBAIOILEH
KOPOHHBIN pa3psili, sIBJIAETCS ylapHas HOHHM3AIMsl ra3a, NMPOMCXOASIIAA B
00J12CTH, HEMOCPEACTBEHHO IrPAaHMYAIIEH C IPOBOTHNUKOM.

B03M0:KHOCTH BOBHNKHOBEHUS KOPOHHOTI0 pa3psjaa He00X0AMMO YYUTHIBATH B
JIOOBIX CJIy4asiX, KOraa NPUXOAUTCA UCIOJIb30BAaTh BLICOKOE HAINIPSIZKEHHE.
Oco0eHHO HexkeaTeJIbHO BOSHUKHOBEHHE 3TOI0 Pa3psijaa B BbICOKOBOJLTHBIX
JIMHUSAX JIEKTPoIepeaady, TAK KaK OH IPUBOAUT K MOTEPAM IEKTPHUYECKOH
sHeprum. [lodToMy B TAaKMX JHHUAX NPUHUMAIOT CIIEHHAAJIbHbIE MEPHI IO
MPeA0TBPAILEHUI0O KOPOHHOTO pa3psiaa.



Ilpy NOBBLIIIEHHOM HANPSKEHUH KOPOHHBIA 3apsii HA OCTpUE HMeeT BH/
CBETHINEHCH KUCTH — CHCTEMbI TOHKMX CBETSAIIMXCH JUHUN, KOTOPbIE BHIXOAST
U3 OCTPHsi, UMEKT M3ruObl M M3JIOMbl, H3MEHAKIIHUECH ¢ TEYCHHUEM BPEMEHH.
Takasi pa3HOBHJIHOCTH KOPOHHOTO Pa3ps/ia HA3bIBAETCH KUCTEBBLIM Pa3Psi/IOM.

3apsizkeHHOe Irpo30Boe 00JIaK0 MHAYLHHUPYET HA MOBEPXHOCTH 3eMJIM MOJ co00M
JJIeKTPUYeCcKHe 3apsiabl MPOTHBOIOJI0KHOTO 3HaKa. Oco0eHHO 00JIbIIOI 3apsi
ckanimBaercas Ha octpusix. [Toatomy mepex rpo3oii MM BO BpeMs I'PO3bI
HEPEAKO HAa OCTPHUSAX M OCTPBIX YIIAX BbICOKO MNOAHATBLIX MPeIMeTOB
BCIBIXUBAKT IMOX0KME HA KHUCTOYKH KOHYCHI cBeTa. C JaBHUX BpeMeH 3TO
CBeYeHHe HA3BIBAKOT OTHSIMM CBSITOr0 JJibMa.

Ocobenno wuacmo ceuoemenamu 3Imo20 A6JAeHUSA
cmanoeéamca anvnunucmol. Hunozoa oaxce He
MOIbKO MemaiiuiyecKkue npeomemvl, HO KOHUUKU
60710C Ha 20/108¢ YKPAWIAIOMCA MAJACHbKUMU
ceemawgumuca Kucmouxamu. Hepeoko neoopyowt
HAYUHAaAOMm 2yoems HOOOOHO 0OJIbULOMY WIMEIO.

PucyHok 7




Taxkum 00pa3oM rpo3oBbie 00J1aKa AEHCTBUTEIbHO 3apsKeHbI

JIEKTPUYECTBOM. Pa3Hble 4YacTH Tpo30BOro 00JaKa HeCyT 3apsiibl Pa3IMYHBIX
3HaKoB. Yaime Bcero HMKHAAA 4YacTh oOgaka ( oOpamenHass Kk 3emJiie) ObiBaer
3apsiKeHa OTPULATEIbHO , A BEPXHAS — MOJ0KUTeNbHO. IloaTomMy, eciiu n1Ba olJaka
COIMKAKOTCS PA3HOMMEHHBIMH YaCTAMHU, TO MEXKIAY HUMHU MPOCKAKNBAET MOJIHHUS.
OnHako rpo3oBoi paspsa Moxer npoitu uHave. Ilpoiias Hax 3emuiei , rpo3oBoe
00J12aK0 €03aeT HA ee MOBEPXHOCTH 00JiblIMEe UHAYUHMPOBAHHbIC 3apAAbl, U MOITOMY
00J1aK0 ¥ MOBEPXHOCTH 3eMuiM 00pPa3ylOT JABe O0OKJIAAKU O00JbILIOr0 KOHAECHCATOPA.
Pa3HOCTh MOTEHUUATIOB MEKAY 001aKOM M 3eMJIeld J0CTUIraeT OrPOMHBIX 3HAYCHUM, B
BO3yXe¢ BO3HHMKACT CHJbHOE 3JJIEKTPUYECKOE I0Jie, NPOUCXOAUT Mpodou, T.e.
yaapsoumas B 3eMJII0 MOJTHUS.



Pucynok 8

CoriiacHO MHOTOYHCJICHHBIM MCCJICIOBAHUSAM,
NMPOU3BEACHHBIMU HA/I MOJIHUEH, HCKPOBOU pa3ps
XapakTepu3yeTcs CJAeayIIHUMH MOKA3AHUAMHU
Hanpsixenue Mexay 001akom u 3emJie

10°B

Cuiia TOoka B MOJIHUH

10°A

ITpoxoKMTEIbHOCTL MOJTHUM

10 ¢

JIluamMeTp cBeTAIErocss KaHAJIA

10 - 20 cm



NoHm3upoBaHHBIM Tra3 MNPU 3HAYUTEJbHOW  CTENEHHM  HMOHU3ALUU
NpeacTaBasieT Cco00M 0co00e COCTOSIHME BellecTBa, OTJIHYHOE OT
razoo0pasHoro , >KMJAKOr0 MJId KPUCTAIHYECKOrO.

ITO YeTBEPTOE COCTOSIHME BEIIeCTBA HA3bIBACTCS NI1aA3MOl

BoicokoTeMneparypHasi mjia3mMa, BO3HHUKAeT B

3 3 pe3yjibTare TepMudeckoi noHuzanuu. CreneHp

- ) HOHU3AIUU OYEeHb BeJINKA, 0JI1arogapsi 4eMy OHa

U SIBJISIETCS XOPOIIuM MPOBOHUKOM

X ’ & ' NMPOBOAMMOCTH BHICOKOTEMIIEPATYPHOI MJIa3MbI

conmocraBuma € NMpoBOANMOCTBIO MECTAJLJIOB.

PucyHok 9

Temneparypa mnoBepxHoctu CoJHHa HW 3Be3]] PABHA HECKOJIbLKHMM ThbICYAM
rpaaycoB, HUX Heapa pa3orpersl A0 MWLINOHOB rpaaycoB. Cienyer, 4TO
3HAYMTEJbHAsI Macca BellecTBa BcejleHHON CKOHUEHTPUPOBAHHAST B 3Be3[aXx,
HAXOAHUTCS B COCTOSIHUM BHICOKOTEMIIEPATYPHOI MJI1a3MBbl.



