« ANEeKTPUYECKNUUN TOK B rasax »

Tun ypoka: Yporx —nexuyusi.

Ilens:

Oopazoeamenvrasa: cPopMUpPOBaTh IPEJCTABICHHE 00 AIEKTPUUYECKOM TOKE B
ra3ax. O3HAKOMHUTDH YUaAIIUXCA C IIPOABICHUAMUA B IIPUPOAC , CBA3AHHBIMU C
IMPOXOKACHUCM JJICKTPHUYCCKOI'O TOKA B radax ;

Pa3euearoum}z: Pa3BHUTHUC MBIINUJICHHWA, BHUMAHUA U YMCHUS BBIIACIIATH ITTABHOC,

Bocnumamenwsnasn : ipuoOpeTEHUE HABBIKOB OOIIIEHUS U CaMOOpPraHU3alluM;

Oobopyoosanue : TIEPCOHAIBHBIN KOMITBIOTEDP, MYJIBTUMEIUNHBIN TPOEKTOP, IKPaH,
AIEKTPOMETP, TUCKH TJIOCKOTO KOHJIEHCATOpa, Ta30pa3psiAHbIE TPYOKH.

Memoowt 00yuenus: 00bSICHUTEIbHO-UUTIOCTPATUBHBIN, TPAKTUYECKUM.

Ilhan ypoka

0 OpranuzanuoHHblii MOMeHT ( IeJH, 3aJa4M YPOKAa, MOATOTOBKA Yy4Yalluxcs K
BOCHIPUATHIO MH(POPMALINHN).

MotuBauust y4eOHOM AesATeIbHOCTH.

Jlekumus.

3akperuieHue 3HAHU.

Hror ypoka.

JlomaiHee 3aaaHue,.

OOOOdOd



Anurpad K ypoKy:

JleoHapdo 0a BuH4u

Xoj ypoka.

Opranu3anuOHHBIA MOMEHT:

IIo oueHke MeTEOPOJIOTOB, 32 CEKYHAY B 3eMJII0 yaapsaoT 100 MmoHui, KOTOpBIE
BbICBOOOKIAKT JJIEKTPUYECKUE 3apsiabl, HakomjieHHble B 200 rposax, 310
Ka)KJ10e MTHOBeHHE OnuyeT 3eMJII0.

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

IIpupoay 1aHHOIO CBeYeHNs M He TOJIbKO, MbI Y3HA€M CEroJHsl HA YPOKe.

OO0bsiBJIeHHE TEMBI YPOKA:

PebsiTa, 3anMmuTe B TETPAAU TEMY YPOKA :«JIEKTPUIECKUH TOK B razax»
BameMy BHUMAHUIO NPeNJIaraeTcs JeKIMOHHAA M0Ja4a MaTepuaJia,

B TeTPaJAu HEeO0XO0AHUMO CIeJIaTh KPaTKue 3anucH ( KOHCIEKT), KOTOpbIe
IOMOIYT B IIOATOTOBKE IO TeMe.



y‘lalllI/IMCH Ha T0CKE NpeajgdaracTcd nJjaaH JCKIIUN

InaH nexkuyum

I. DJIeKTPUYeCKUU pa3psi B ra3ax.

2,
3.

HNonuzanusa razos. HecamocrositeibHbIN pa3ps.
Pa3im4yHbIe TUNIBI CAMOCTOATEILHBIX PA3PAI0B, YCJI0BUE
BO3HUKHOBEHUSI.

MoJunus.

Ilna3zma.

TexHUYeCcKOe MPUMEHECHHUE MPOXOKIACHUA IEKTPUIECKOI0
TOKA B rasax.



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

TOK.
Jlo1s1 TOro 4To0bI ra3 craJj NoBOASIINM , HE00X0AMMO €031aTh B HEM CBOOOIHbIE

3apsisKeHHbIE€ YaCTHIIbI, T.€. MPEBPATUTHh HEUTPAJbHbIE 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 3apsaxcaemcs. Uepes 6030yx mesrcoy
NJIACMUHAMU RPU HEDONbUIUX 3HAUCHUAX HANPANCCHUA
MeKMPUUecKuil mokK He npoxooum. /s 603HUKHOGEHUS
MOKa Heo0X00UMO OeliCmeue 6HeUlHe20 U3J1y4eHUs

PucyHnok 1



BHeceM B IpOCTPAHCTBO MeKAY IJIACTUHAMM IJIAMS
CIIMPTOBKM , U 3JIEKTpoMeTp ObicTpo 3apsaautcs. [lox
BO3/eHCTBHEM IUIAMEHHM Tra3 CTajJ MNPOBOIHHUKOM
3JIeKTpru4YecKkoro Ttoka. IloBbilieHne Temmeparypsbl
rasa JieJiaet ero NpoBOJHUKOM 3JIEKTPHUY€CTBA.

PucyHok 2

HeiiTpasbHbie aTOMbI MJIM MOJIEKYJIBI 232 MOTYT HOHHU30BAThHCS, T.€.
NpuodpeTaTrhb NIEKTPUICCKHUN 3apsi/l, 0] BO3AeUCTBUEeM Ppsiaa (aKTopoB.
DakTOpPHI, BHI3LIBAKIINAE HOHN3AUIO I'a32, HA3bIBAIOTCH HOHM3ATOPAMHU



IIpoxoxkaeHHue 3JIEKTPUYECKOI0 TOKA 4Yepe3 rasbl NpPH MNOCTOSHHOM
BO3EMCTBUM HA Tra3 BHEIIHEr0 HMOHM3ATOpPAa MpeaAcTaBJIsAeT Cco0ou
HEeCAMOCTOSITe/ILHBIN pa3ps.

IIpu M3MEHEHUH HANPSKEHUS MEKAY JIEKTPoAaMu, CUJIa TOKA Yyepe3 ras
BO3pacTaer He MPONOPUHUOHAJIBLHO HANPSIKEHUI0 HU POCT TOKA
3amendsiercs. Ilpu 1ocTHKEHUMM ONpeaeIeHHOT0 HANPSKEHUsI POCT TOKA
BOOOIE NMpeKpalIaeTca U NMPU JajJbHEeHIIeM M3MEHEHUH HANPSKEHMS,
TOK OCTAeTCHA NOCTOAHHBIM, HE 3ABUCAIIUM OT HANIPAKCHUS.

Takou TOK HA3bIBAKT MOKOM HACLIUICHUAL.

Ecanm mnociae gocTukeHusi HACBIILIEHHSI
MPOA0JIKATH YBEJIUYHMBATH pPa3HoOCTh
MOTEHIHAJIOB, TO CHJIa TOKAa 3aTeM CTaHeT
pe3K0  Bo3pacTarb, HMOHU3ATOP  MOYKHO
youparb, pa3psii He HY)KIaeTCsl BO BHeIIHEM
HOHM3aTOpe.

OaB - ans
HECAMOCTORATENLHOMND

paspsaa
(HeOBXO MMM MOHK3IATOP)

Pucynok 3



C pocToM HampsiKeHHMsI MEXKAY IEKTPOAAMH YBEJIHMYHUBACTCH M KUHETHYECKAS
JHEPrusi HOCUTeJed TOKa B rase. IIpu 10CTAaTOYHO BBICOKOM HANPSIKEHHUHM ITA
JHEPIrUsi CTAHOBHUTCHA HACTOJBLKO OO0JbIIOHM, YTO B MOMEHT CTOJKHOBEHMS
ABUIKYIIET0CH JJIEKTPOHA ¢ HEMTPAJbHON MOJIEKYJION raza B pe3yJbTare yaapa
OHA MOKET MOTEPSATH CBOM JJIEKTPOH U MPEBPATUTHCH B MOJOKUTEIbHBIA HOH.

ITO sIBJICHHE HA3BIBAIOT YOAPHOIl UOHU3AYUEI,

Pucynok4

Kak mnoJgoxuTesbHble HOHbI TAK M JJIEKTPOHbI JABHMKYTCH B Iojie €
OJMHAKOBOM HANPSAKEHHOCTbHIO, HO IJINHA CBOOOIHOIO NMpodera 3J1eKTPoHAa
BO MHOIro 00Jibllie JJUHBI CBOOOJHOIO Mpodera ImoJIOKUTEJIbHOI0 HMOHA.
CienoBareibHO OCHOBHYK0 POJib B YIAPHOM HOHM3AIMA MIPAIOT
CBOOOHBbIE JICKTPOHBI



YT0o0bI B rase BO3HUK CaMOCTOSAITEJIbHbIN Pa3ps]d HEAOCTATOYHO HAJIMYUE OIHOIO
JUIIb mpouecca yrapHou uoHuzauuu. HykHO emre, 4To0BI 32 CYeT MPOLECCOB
NPOUCXOAAIIMX B rase Nnpu paspsjakKe, HENPEPbIBHO BO3ZHUKAJIHM IJIEKTPOHBDI,
KOTOpPbIE IMOC/Ie YCKOPECHHMS] NMPUHUMAJHM Obl y4yacTHe B YIAPHOW HOHM3ALMM.
Takux NpoueccoB MOKeT 0KaA3aTHCH HECKOJIbKO.

I/IHOF}]a OHM I[eﬁCTBymT OAHOBPEMCHHO, HHOIIAa OAMH M3 HHX HIpPaAcCT
JAOMUHHUPYHOIINYIO POJb — 3TO 3aBHCUT OT JaBJICHHUA ra3a, €ro reMicparypbl "
HaAIIPAYKCHHOCTH I10J14.

BropuyHasi 3JIeKTPOHHAsi 3MHMCCHUSI € KATOAA BO3HUKAET B TOM CJIy4yae, ecCJId
KHUHETHYECKAsl JYHEPIusl IOJOKHUTEJIbHbIX HOHOB OKAa3bIBAETCH JA0CTATOYHOM,
YTO0bI YIapOM BBLIOUTHL M3 KATOAA JJIEKTPOHBI. JTOT Mpouecc odecrnmeynBaeT
mJerwuil pa3pao



JJist mosty4eHu sl TJICIIEro pa3psaaa yi00HO UCI0JIb30BATH CTEKJIAHHYIO
TPYOKY JVIMHBI OKOJIO IOJYMETPA, COACPKALLYI0 IBA METALJIMYECKUX
JIEKTPOaAA

PucyHok 5

IIpucoeaAMHUM IEKTPOABI K HCTOYHUKY IMMOCTOAHHOI0 TOKA C HANIPSIZKEHUEM B
HECKOJIBKO ThICAY BOJBT U OyaeM OTKAa4YMBATH BO3AyX 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 yI100HO HA0II0AATh , €CJIM PACCTOSHUE MEXKAY IEKTPOAAMH
TPYOKH 0K0J0 0,5 M, a pa3HOCTh NMOTEHUHMAJOB — OKOJO TbICAYHU BOJIBT.
Oxka3biBaeTcsi , YTO NMPHM HOPMAJBHOM aTMOC(EpPHOM [IaBJIEHUU B TPYOKe
pa3psaa HeT.

IIpu ymeHblleHUM AaBjeHUs raza npumepHo a0 40-50 mm. pT. ¢T. B TPyOKe
HA0JAaeTCA Y3KHI CBETALNUICH IIHYP; NPU JaBJeHUU OK0J0 (,5SMM.pT.
CTpPa3psa CILUIOIb 3aNO0JHAET TPYOKY, MpU4YeM MOJIOKUTENbHbIN CT0J0 Y aHOAA
pa3duBaeTCs HA PSAA CJI0EB — CTPAT.

IIpu naBaennu okoji0o 0,02 MM. PT. CT. CBeYeHHE B TPYOKe MPOINAJAAET, HO SIPKO
HAYNHAECT CBETUTHCH CTEKJIO NMPOTHUB Karoaa. Bo3HMKaeTr 3jeKTpUYecKuil

pasps.

Camocmoamenvuolii.  paspad , GOZHUKAWWUIL 6 2a3e npu
HOHUNCCHHOM 0ABIEHUU , HA3bL8AIOM MJICIOUWUM

IIpu 1anHOM pa3psije ra3 Xopouio MpoBOAUT IEKTPHUIECTBO, 3HAYUT B
rasze Bce BpeMs NOAAePKUBAETCS CHIbHAsI HOHU3ALINS.

IlpyunHa MOHM3AUMM SIBJISIETCS YyIapHasi MOHU3AIUSA M BbIOMBAHUE
3JIEKTPOHOB U3 KAaTOAA MO0JI0KUTEJIbHBIMUA 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
CaAaMH KOHIBbI YyIVIeM PACKAJAKOTCH A00eja, MCIYCKAas OCJICNUTEJbHbIN CBET
(dnekTpuyeckass ayra). JT0 sIBJ€HHE He3aBHMCHMO HAOJII0AAJ AHIJIMHACKHUMI
xuMuk I. /leBu, KOTOpPBLIA NMpeaIOKUTI B 4ecThb A.BoabThl Ha3BaTb 3Ty AYry

«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 Karoga NpPH TOPeHMH JIYI'W NOAJEePKUBAETCSH
OOMOAPAUPYIOINUMH KATOA MOJO0KHUTEJIbHBIMM HOHAMH. [a3 CHJIBHO
pa3orpeBaercs. Ha moJio;kute/ibHOM 3J1eKTpoae 00pa3yercs yriryoJjeHue —
kparep. Temneparypa B kparepe nocruraer 4000 0C

DJIeKTPUYECKAasl Iyra MOKeT BOSHUKHYTh HE TOJbKO MEXKAY YrOJbHBIMH , HO U
MEXKAY MeTAIMYeCKMMHU JjieKTpoaamMu. /[yropoii paspsij BO3HMKAaeT BO BCeX
cay4yasiX, KOrja BCJeICTBHE Ppa3orpeBa Karoga OCHOBHOW NPUYHHOM
MOHU3AIUU CTAHOBUTCH TEPMOIJIEKTPOHHAS IMUCCHUS

TepMosnekTponHass >Muccusi ¢ Karoaa (BbIpbIBaHHME 3JIEKTPOHOB €
MOBEPXHOCTH MeETaJ/LIa MOJ JAeiicCTBHEM TeMIIEPAaTypbl) BO3HHUKAEeT B TOM
cJiydae, ecJiM KaToa HMeeT BLICOKYIO TeMIlepaTypy.

NmeHHO 3TOT mpouecc odecneduBaeT 0y2060il pa3pso



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

Koponnbiii pa3psia Ha0a101a10T BOJIU3H 320CTPEHHBIX YacTel NMPOBOIHNKOB B
TOM CJIy4yae, KOra HANPSAKEHHOCTh JIEKTPUYECKOr0 MoJIsl, CYyIeCTBYIOIIEro
BO3JI¢ NPOBOAHMKA, mnpeBbimaer 3-H06 B/m. IlpuyumHo#, BbI3BIBAIOILEH
KOPOHHBIN pa3psili, sIBJIAETCS ylapHas HOHHM3AIMsl ra3a, NMPOUCXOASIIAsA B
00J12CTH, HEMOCPEACTBEHHO IrPAHMYAIIEH C POBOHUKOM.

B03M0:KHOCTH BOBHHNKHOBEHUS KOPOHHOTI0 pa3psjaa He00X0AMMO YYUTHIBATH B
JIOOBIX CJIy4asiX, KOrja NPUXOAUTCA UCIOJIb30BAaTh BHICOKOE HANIPSIZKEHHE.
Oco0eHHO HexxeaTeJIbHO BOSHUKHOBEHHE 3TOI0 Pa3psiga B BLICOKOBOJLTHBIX
JIMHUSAX IEKTPoIepeaayy, TAK KaK OH IPUBOAUT K MOTEPAM IEKTPHUYECKOH
sHeprum. [lodToMy B TAaKMX JHHUAX NPUHUMAIOT CIIEHAAJIbHbIE MEPHI 1O
MPeA0TBPALEHUI0O KOPOHHOTO pa3psiaa.



IIpy NOBBLIIIEHHOM HANPSKEHUH KOPOHHBIA 3apsii HA OCTpUEe HMeeT BH/
CBETHINEHCH KUCTH — CHCTEMbI TOHKMX CBETAIIMXCSH JUHUN, KOTOPbIE€ BHIXOAAT
U3 OCTPHsi, HMEKT M3ruObl M M3JIOMbl, H3MEHAKIIUECH ¢ TEYCHHUEM BPEMEHH.
Taxkasi pa3HOBHJIHOCTH KOPOHHOTO Pa3ps/ia HA3bIBAETCHA KUCTEBBLIM Pa3Psi/IOM.

3apsizkeHHOe Irpo30Boe 00J1aK0 MHAYLHHPYET HA MOBEPXHOCTH 3eMJIM 1oJ Co00M
JJIEKTPUYeCcKHe 3apsiabl MPOTHBOIOJI0KHOIO 3HaKa. Oco0eHHO 00JIbIIOI 3aps
ckanimBaercsa Ha octpusix. IToatomy mepex rpo3oii MM BO BpeMs I'PO3bI
HEPEAKO HAa OCTPHSAX M OCTPBIX YIIAX BBICOKO MOAHATBLIX MPeIMeETOB
BCIIBIXUBAKT IMOX0KME HA KHUCTOYKH KOHYChI cBeTa. C JaBHUX BpeMeH 3TO
CBeYeHHe HA3BIBAKOT OTHSIMH CBSITOr0 JJibMa.

Ocobenno wacmo ceuoemenamu 3Imo20 A6JAeHUSA
cmanoeamca anvhunucmol. Hunozoa oaxce He
MOIbKO MemaiiuuecKkue npeomemvl, HO KOHUUKU
60]10C Ha 20/108¢ YKPAWIAIOMCA MAJACHbKUMU
ceemawgumuca Kucmouxamu. Hepeoko neoopyowt
HAYuUHaOm 2yoems nOOOOHO 0OIbULOMY WIMEIO.

PucyHok 7




Ilpu uckpoeom paspsade HeoOXOAMMO CO3JaTh JAOCTATOYHO CWJIbHOE I10JIe, YTOOBI
3JIEKTPOHbI M HMOHbI HA JJIMHE CBOOOJHOIO Mmpodera ycneBajd Ha0parb 3HEPruio,
HEOOXOAMMYIK0 /IJIsi MOHM3AUUM HeWTpaJbHbIX atomMoB. Hampumep, 4ro0bI BO3HHMK
CAMOCTOAITEJIbHBINA Pa3psi/i NIPU HOPMAJIBLHOM aTMOC(HEPHOM JaBJICHUH, HAX0 CO31aTh
Hanpsikenne 30 000 B Ha kamablii CaHTHMMETP UIMHBI CUJIOBOM JiMHUU. Eciam
pPaccTosiHMe MeEXKAY JJeKTPOAAMHU KJK4Ya O4YeHb MAJI0, MCKPA BO3HHKAET IPH
HANPSKEHUAX B HECKOJIbKO BOJIBT WIH Ia%ke 10X BOJbTA.

Yxe B cepenmne XVIII Beka oOparmiiu BHMMAaHHE HAa CXOACTBO MOJHHH C
JJIEKTPUYECKON UCKPOil. BbICKa3bIBAIOCH MPEAIOJI0KEHHE , UTO 00JIaKa HeCyT B cede
0oJIbIIIME YIEKTPUYECKHE 3aPAAbl U YTO MOJHHUA €CTh T'HTAHTCKAsA , HUYEeM , Kpome
pa3sMepoB, He OTIMYAKIIAACH OT UCKPbI MEKAY WIAPAMH ICKTPUUYECKOU MAIIMHBI.
Ha 310 yka3pIBaJ B CBOe BpeMsl PyCCKHMH yuyeHbl ¢pu3uk u xumuk M.B.JlomoHocoB
(1711-1765rr). JIoMOHOCOB MOCTPOMJI KTPOMOBYI0 MAIIMHY»- KOHAeHcaTop. Bo Bpems

rpo3bl MOKHO ObLJIO U3 KOHJAEHCATOPA PYKOM U3BJIEKATH UCKPHI.



Taxkum 00pa3oM rpo3oBbie 00J1aKa AEHCTBUTEIbHO 3apsKeHbI

JjIeKTpU4YecTBOM. Pa3Hble 4YacTM rpo30BOro o00JaKa HeCyT 3apsiabl Pa3JIHYHbIX
3HaKoB. Yaime Bcero HMKHAAA 4YacTh oOgaka ( oOpamenHass Kk 3emJiie) ObiBaer
3apsiKeHa OTPULATEIbHO , A BEPXHAS — MOJ0KUTeNbHO. IloaTomMy, eciiu n1Ba olJaka
COIMIKAIOTCH PA3HOMMEHHBIMH YACTIAMHU, TO MEKAY HUMHU MPOCKAKUBAET MOJIHMS.
OnHako rpo3oBoi paspsa Moxer npoitu uHave. Ilpoiias Hax 3emuiei , rpo3oBoe
00J1aK0 CO371aeT HA ee MOBEPXHOCTU 00JIbIIMe WHAYUUPOBAHHBbIC 3apsibl, U MOITOMY
00J1aK0 ¥ MOBEPXHOCTH 3eMuin 00pPa3ylOT JABe O0OKJIAAKU O00JbIIOr0 KOHAECHCATOPA.
Pa3HOCTh MOTEHUUAJIOB MEKAY 001aKOM M 3eMJIeld J0CTUIaeT OIPOMHBIX 3HAYCHUM, B
BO3yXe BO3HHMKACT CHJbHOE JJIEKTPUYECKOE I0Jie, NPOUCXOAUT Mpodoi, T.e.
yaapsoumas B 3eMJII0 MOJTHUS.

I'poM , BOBHUKAKOUIMA OCJI¢ MOJHUU, HMEET TAKOE K€ NMPOUCXOKICHUE, KAK U TPECK
IPH MPOCKAKUBAHUM J1a00paTOPHON UCKPbI. UMeHHOo. Bo31yX BHYTPH KaHAaJIa MOJIHUU
CUJILHO Pa30rpeBaeTcs U PaCIMPAETCH, 0TYEro ¥ BO3SHUKAKT 3BYKOBbI¢ BOJIHbI. JTH
BOJIHbI, MHOTOKPATHO OTPaXasiCcb OT O00JIaKOB, I'Op, CO3JAKT JJUTEJIbHOE X0 —
IPOMOBBbIE PACKATHI.



Pucynok 8

CoriiacHO MHOTOYHCJICHHBIM MCCJICIOBAHUSAM,
NMPOU3BEACHHBIMU HA/I MOJIHUEH, HCKPOBOU pa3ps
XapakTepu3yeTcs CJAeAyIIHUMH MOKA3AHUAMHA
Hanpsizxenue Mexay o01akom u 3emJien

10°B

Cuiia Toka B MOJIHUH

10°A

ITpoxokMTEIbHOCTL MOJTHUM

10 ¢

JIlnamMeTp cBeTAIErocss KaHAJIA

10 - 20 cm



NoHm3upoBaHHBIM Tra3 MNPU 3HAYUTEJbHOW  CTENEHM  HMOHU3ALUU
NpeAcTaBasieT Cco00M 0co000e COCTOsIHME BellecTBa, OTJIHYHOE OT
razoo0pasHoro , >JKMJAKOr0 MJIH KPUCTAIHYECKOIO.

ITO YeTBEPTOE COCTOSIHME BEIIeCTBA HA3bIBACTCS MI1a3MOl

BoicokoTeMneparypHasi mjia3mMa, BO3HHUKAeT B

3 3 pe3yjabTare TepMu4eckoid uoHuzanuu. CreneHp

- ) HOHU3AIUU OYEeHb BeJINKA, 0J1arogaps 4eMy OHa

U SIBJISIETCS XOPOIIUM MPOBOHUKOM

X ’ & ' NMPOBOAMMOCTH BHICOKOTEMIIEPATYPHOI MJIA3MbI

conmocraBuma € NMpoBOANMOCTBIO MECTAJIJIOB.

PucyHok 9

Temneparypa mnoBepxHoctu CoJHHa HW 3Be3] PABHA HECKOJIbLKHM ThbICAYAM
rpaaycoB, HX Heapa pa3orpersl A0 MWLIMOHOB rpaaycoB. Cienyer, 4TO
3HAYMTEJIbHAsI Macca BellecTBa BcesleHHOW CKOHUEHTPUPOBAHHAST B 3Be3[aXx,
HAXOAHUTCS B COCTOSIHUM BHICOKOTEMIIEPATYPHOI MJI1a3MBbl.



Taewommii paspsii NpPUMEHSETC B Tra3opa3psiiHbIX TPYOKaX, HEOHOBBIX
JaMmnax, Hu(poBbIX HHAUKATOPAX, JaMIIaX JTHEBHOIO CBeTA.

JlyroBoii pa3psii IpUMeHsAEeTCA B PTYTHBIX JJAMIIaX BbICOKOIO AaBJICHUS, IIPHU
CBapKe METAJJIOB, B JJIEKTPOILUIABUJIbHBIX MEeYaTh.

Huskoremneparypuas miadma (T =103 K) Haxomur mnpuMeHeHHe B
razopaspsiiHbIX HCTOYHHKAX CBeTa — B CBETSINUXCHA TPYOKaX JJIfl PeKJIAMHbBIX
HAANHKCeH, B JaMIax JAHEBHOr0 cBeTa. B mocieIHHX CTEKJSIHHYI0 TPYOKY
NMOKPBLIBAKT CHENMUAJBbHBIM COCTABOM — JIIOMHHOGOPOM, KOTOPBHIA IO
NeMCTBUEM H3Jy4YeHUS ILIa3Mbl CaM HaYMHaeT CcBeTUTHCHA. JlromuHODOP
MOAOMPAOT TAKUM, YTOOBI €ro cBedeHue ObLIO OJIM3KO MO COCTaBy K 0eioMy
CBETY.

I'azopa3psaaHyio mJia3my MCIOJb3YIOT BO MHOTHX NPpUOOpax, HanpuMep B
ra3oBbIX Jia3epax — KBAHTOBbIX HCTOYHHUKAX CBETA



Omeembvme Ha 60NpoCol

1. Kakue wacmuubvl aenawomca HOCUMENAMU MOKA 6 2a3aX?
2. Kakoui pazpao aenaemcsa HecamocmoamenvbHoim?

3.  Kaxue npuuunvt mo2ym 6b13b16amb HECAMOCHOAMENbHBLI IIEKMPUYECKUTL
pazpao?

4. Kakoui pa3pao aenaemcsa camocmoameivoHoim?
5. 3a cuem kakux haxmopoe noooeprcusaemcsa camocmoamenbvHlil papao?
6. Kakue 6uodvt camocmoamenvno2o pazpaoa 3naeme?

7.  YUmo makoe naazma?
Hmoz ypoka

Bbl mo3Haere TalHbl NpUpPOAbl. MHOIr0O B HeH 3arago4yHoro U HeoObSICHUMOIO.
CerogHss Mbl NPUKOCHYJHUCH elle K OJHOW TaWHe, TalHe JJIEKTPUYECKHUX
pa3psaoB.

Jlomawinee 3a0anue

Y4eOonuk «aekrpoqunamMuka» § 3.7-3.10. KoHCneKkT JieKIUH.



