YyeTBepToe COCTOSHME BeLlecTBa
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Uto Takoe nnasama?

NcTtopus

Buabl nnasm.

CBouncTBa naasm.

CTteneHb noHm3aumu

Temnepartypa

[1TNOTHOCTb

KBasnHenTpanbHOCTb

KoHueHTpaunga YyacTtuu, B niasme

B yem oT1ninymne ot razoobpasHOro COCTOAHUA?

[TpmeHeHne nnasmbl

[1na3ma Kak HeraTMBHOE ABMNEHME.

[TpunoxxeHue




[Tna3ma- 3TO haubonee

pacrnpacTpaHeHoe COCTOsIHUA BellecTBa

BO BceneHHoOW.
4YaCTUYHO UK NOSTHOCTbLIO

NOHU3NPOBAHHbIN ra3, B KOTOPOM
MNSTIOTHOCTU NONOXUTENbHbIX U
oTpuLaTENbHbIX 3apPA0B MPaKTUYECKN
ONHAKOBbI.

OHa npegcTaBnsieT cobon ras
3apsXKEHHbIX YacTul, (MOHOB,
9NEKTPOHOB), KOTOPLIE AMEKTPUYECKM
B3aUMOOENCTBYIOT APYr C APYrom Ha
BoNbLWKNX PACCTOAHUSX.
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B cocmas n/taMbI BX00SM
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= |/IcTopus nnasmbl

B cepeauHe XIX B. cTanu nmeHoBaTb 6eCLBETHYIO YacTb
KpoBu (6€3 KpacHbIX 1 Benbix Teneu) 1 XUAKocCTb,
HaMOSHSAOLLYIO XUBble KneTku. B 1929 r. amepukaHckue
dounsnkn NpeuHr Jlienrmiop (1881—1957) n JleBn ToHKO
(1897—1971) Ha3Banu nnasmon MOHM30BaHHbLIW a3 B
rasopaspsgHon Tpyoke.

AHMMUNCKMn ounsmk Yunbam Kpykc (1832—1919), —

N3y4yaBLLUNWN ANIEKTPUYECKUIN pa3ps B TPyOKax ¢ paspexXEHHbIM
BO34yXOM, nucart:

«FBneHnsa B oTKa4yaHHbIX TPyOKax OTKpbIBAOT AN
Jom3nyeckon Haykm HOBbIU MUP, B KOTOPOM MaTepus MOXeT
CyLLeCTBOBaTb B YETBEPTOM COCTOSAHUNY.
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BAbI NJTIA3MbI

LUentp ConHua

Metannbl Lol

1. B 3aBUCUMOCTM OT CTENEHU
WOHU3ALUU

e (Cnabo MoHN3npoBaHbI

e YMEPEHHO MOHM3UPOBAHHbIE

e [loNHOCTBIO NOHU3NPOBAHHLIE
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MaruuTtocdepa

2. B 3aBUCUMOCTU OT CKOPOCTMU -
WoHocdepa MexniaHeTHas

ABUXEeHUA 3apAaXeHHbIX YaCTUL
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e HuskotemnepartypHaga (T<105 K)

1. paBHOBecHas -
102 107" 10° 10" 10% 10° 10* 10° 3B
2. HepaBHOBecCHad 102 10°  10°  10°  10° 10 10° K

e BuicokoTemneparypHas (T>105 K) TEMIEPATYPA

10| Mex3Bé3aHan
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’ B 3aBUCUMOCMU OM meMnepomypbl /\ro6oe BeweCmBO usMeHdem CcBoe
cocmogdHue.

Tak Hanpumep, ecnu
TemMmnepaTypa npoaosikaet
pacTn, aToMbl 1 MOSIEKYIbI
Ha4YMHaloOT TEPSATb CBOU
9JTIEKTPOHbI — NOHU3YIOTCA U
ra3 npespaLllaeTcs B
nnasmy. [pu Temneparypax
6onee 1 000 000 °C
nJsaasma abcosroTHO
UOHW30BAaHa — oHa
COCTOUT TOJSIbKO U3
9JTIEKTPOHOB U
MNOSTIOXKNUTESTbHBIX NOHOB.
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* B HepaBHOBECHOW Nfia3Me 3rNeKTPoHHas Temneparypa CyLeCTBEHHO MPeBbILLIAET
Temnepatypy MOHOB. OTO NPOUCXOAUT U3-3a pasnuyns B Maccax MoHa M fIEKTPOHA,
KOTOpOeE 3aTpyaHSET npouecc obMeHa aHeprmen. Takas cutyauusi BCTpe4aeTcs B
ra3oBbIX pa3psanax, Korga MoHbl UMEKT TeMrepaTypy OKOS0 COTEH, a 3NIEKTPOHbI OKOJS10
NEeCATKOB Thbicay K.

* B paBHOBecHON nna3me ob6e Temnepartypbl paBHbl. [OCKONbKY ANns OCYLLECTBNEHNS
npouecca MoHn3aumm HeobxoanmMbl TEMMNEpPATYpPbl, CPaBHUMbIE C NOTEHLMANOM
MOHN3aLUuK, paBHOBECHAas! NMra3ma 00bl4HO SABNSAETCH ropsiven (C TemneparTypomn
BonbLue Heckonbknx Thicsad K) L.




- MonApHble cUAHUA

[TonspHbIE CUAHNSA BO3HUKAIOT BCNeACTBME OOMOapANPOBKM BEPXHUX CIOEB
aTMocdepbl 3apsXKEHHbIMW YacTULaMN, OABMXKYLLUMMUCS K 3emre 13 obnacTtu
OKOJT03€MHOIro KOCMUYECKOro NPOCTPaHCTBA, Ha3biBAEMOW NMna3MeHHbIM
CNnoem.

* [1poekuns nnasmeHHoOro crnosi BAoNb reoMarHUTHbIX CUIOBLIX NIMHUW Ha
3eMHYI0 aTMocepy nMmeeT hopMy Korlel, OKpY>XatoLmX CEBEPHbIN U HOXKHbIN
MarHUTHble nontoca
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Buyunoel rmiasmMm  :

AKKPELIMOHHBLIN ONUCK FrOpAYeun nrna3mbl,
BPaLLaloLLNNCSA BOKPYT YEPHOW ,El,blpbl‘
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CBoucTtBa nnasmbil

e [locTaTo4yHasi NNOTHOCTb: 3apsXKEHHbIE YacTULbl AOMKHbI HAXOAUTbLCH
OOCTaToO4YHO OnKM3KO ApYr K Apyry, YTobbl Kaxaas U3 HUX B3anmogencTeoBana
C Llenon cuctemMmoun b6rmskopacnosnioXXeHHbIX 3apsiKEHHbIX YacTuL,. r%N > 1

e [IpyopuUTET BHYTPEHHMX B3aUMOAENCTBUN: pagnyc aebaeBckoro
C-)KpaHVIpO?B'?gI/IFl OOMKeH BbITb Man rno CpaBHEHUIO C XapaKTEPHbLIM pa3MepoMm
nnasmbi. 7 <7 1.

e [InasmeHHasa YacToTa: cpegHee BpeMs MeXOy CTOSIKHOBEHUAMWU YacTul,
OOIMKHO BbITb BEMWKO MO CPaBHEHWUIO C NEPUOOOM MNasMeHHbIX KonebaHun.

Twy > 1.
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CTeneHb N KpaTHOCTb MOHM3aLUN

e [1na Toro, 4toObl ra3 nepeLlen B COCTOAHNE Nna3mbl, ero Heobxoanumo
NoHN3npoBaTb. CTeneHb MOHU3aL MM NPOMNOopLMOHanbHa Yncny
aTOMOB, OTAAaBLUMX UI MOrMOTUBLLUX SNEKTPOHbI, U OonblLie BCEro
3aBUCUT OT Temnepatypsbl. [Jaxke cnabo MOHN3NPOBaHHLIN ras, B
KOTOpoM MeHee 1 % 4YacTul, HaxoasaTCcsl B MIOHU3MPOBAHHOM

COCTOAHUN, MOXET MNMpPoABIIATb HEKOTOPbLIE TUMNYHbIE CBOWUCTBA
Nnya3mbl.
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[1nasmy genaT Ha HU3KoTeMnepaTtypHyto (Temrnepartypa MeHblue murnimoHa K) m
BbICOKOTEMIMEPATYPHYIO (Temnepartypa munnmoH K n Bellwe). Takoe genexHuve
0OyCII0OBIEHO BaXHOCTbLIO BbICOKOTEMIMEPATYPHOU NSia3Mbl B Npobreme
OCYLLIECTBIIEHUSA YNpaBngeMoro TepMoaaepHoro cuHtesa. PasHble BellecTBa
NepexoaaT B COCTOSAHME Ma3mbl Npu pasHoW TemMneparype, YTo o0bACHAETCH
CTPOEHMEM BHELLIHUX 3NTIEKTPOHHbLIX 060N04YEK aTOMOB BELLIECTBA: YEM Jlerye atom
OTHaET ANEeKTPOH, TEM HMXKe TemMnepaTypa rnepexona B nrasmMeHHoe COCTosHue.



pa
[TnOoTHOCTb

B kBasnHenTpanbHOM nyiasme ninoTHOCTbL MOHOB CBA3aHa C HEW NOCPeACcTBOM
CpedHero 3apsiaoBoro vncra noHos. Criegytowen BaXKHOW BENTMHMHON ABMAETCSA
MOTHOCTb HEUTPArbHbLIX aTOMOB . B ropsyen nnasme marna, HO MOXET TEM He
MeHee ObITb BaxkHOM ANna don3nkn npoueccosB B nnasme. [pu paccmoTpeHnu
NpoLEeCccoB B MIOTHOW, HEMAEanbLHOW NnasmMe xapakTepHbIM NapameTpoMm
NIOTHOCTN CTAHOBUTCSA , KOTOPbIN OnpeaenseTcsa Kak OTHOLLEHUE CPEeaHEro
MeX4YaCTUYHOro pacCcToaHMA K paguycy bopa.



\
-
KBa3snHenTpanbHOCTb

Tak Kak nnasma siBfigeTcs 0deHb XOPOLLUMUM NPOBOAHMKOM, 3I1IEKTPUYECKME
CBOWCTBA MMEIT BaXkKHOe 3Ha4YeHue. [NoTeHumanom nnas3mbl UMY NOTEHLMANOM
NPOCTpPaHCTBa Ha3bIBAKOT CpeaHee 3Ha4YeHne ANeKTPMYECKOro noTeHuymana B
OaHHOM TOYKEe NpocTpaHcTBa. B cnyyae ecnu B nniaamy BHECEHO Kakoe-nnbo

Teno, ero noteHumnan B obwem cnyvae byoer MeHbLUE NMOTEHUMana nnasmol
BClieACcTBME BO3HUKHOBEHUSA ebdaeBCcKOro crnod. Takon noTteHuman HasbiBatoT
nrasaroLWmm noteHumanom. o npmunHe xopoLlen anekTpn4ecKom npoBoagNMOCTH
nnasma CTPEMUTCS AKPAHMPOBATb BCE AMNEKTPUYECKNE NONMS. ITO NPUBOAUT K
SIBNEHNIO KBA3UHENTPaNbHOCTU — MMOTHOCTb OTpULATENbHbIX 3aps0B C

XOpoLLen TOYHOCTbIO paBHa MITOTHOCTU MOJTOXUTENbHbLIX 3apAO0B.Me = (Z )ni
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KOHLUEeHTpauus 4Yactuy, B nnasme

[ToMnuMmo TemnepaTtypsbl, KOTOpad UMeET pyHOaMeHTarbHY0 BaXXHOCTb 418 CaMoro
CyLLLECTBOBaHUS Mnasmbl, BTOPbIM Hanbornee BaXXHbIM CBOMCTBOM Masmbl
SIBNSIETCS KOHUEHTPaUMS 3apsiKeHHbIX YacTuy,. CrnoBocoveTaHne KOHLUEHTPaLUS
nna3mbl 0ObIMHO 0603HAYaET KOHLIEHTPALUSA SNEKTPOHOB, TO €CTb YNCIIO
CBOOOHLIX 3MIEKTPOHOB B eANHULIE OOBEMA.
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CBOMNCTBO I_Iﬂa3Ma

1. JOnekTpuyeckas KpanHe mana OuveHb BbICOKA
NpPOBOANMOCTb

2. Yncno coptos OaviH [Ba, unu Tpn n bonee

YyacTu,

3. Pacnpenenenue no MakcBenbHbIN MoxkeT ObITb

CKOPOCTSAM HEMaKCBESNOBCKOE

4. Tun B3anmogenctsnun | buHapHble KonnektneHble
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[Tony4yeHue nnasmsbl

UTOObI NEpeBeCTU ra3 B COCTOSAHNE MNa3Mbl, HY>KHO OTOpPBaTb XOTH Obl YacTb
9NEKTPOHOB OT aTOMOB, NMPEBPATMB 3TN aTOMbl B MOHbI. TakoW OTPbIB OT aTOMOB
Ha3bIBaOT MOHM3aLUMen. B npupoae n TexHrKe MoOHM3aLMst MOXET NPOU3BOANTLCS
pa3nuyHbIMK NyTAMU. Camble pacnpoCTPaHEHHbIE U3 HUX:

NoHu3auums TennoBon aHeprmen
MoHn3auunsa anekTpu4eckum paspsaaom.
NoHun3auuna gasneHmem.

NoHnsauma nasepHbIM U3nyyYeHnem.
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MMpuMeHeHune nnasmbl

e [1na3sma BO3HMKAET BO BCEX BUAAX ra3oBOro paspsiga — rasopaspsgHas
nrasma

e B cBeToTeEXHMKe B rasopaspsigHbiX flamnax, OCBELLaoWmMX yrnubl, U riamnax
OHEBHOrO CBETA, UCMNONb3yEMbIX B MOMELLIEHUSX.

e B rasopaspsagHbix npnbopax: BbINPSAMUTENSX 3NTIEKTPUYECKOro TOKa,

cTabunmnaatopax HanpskeHnsl, NNasMeHHbIX YCUNNTENAX N reHepaTtopax

cBepxBblcoKkMx YyacToT (CBY), cuétumnkax kocMmyecknx 4acTtuu,.

B ra3oBbIx flasepax — KBAHTOBbIX UCTOYHMKAX CBeETa

B nnasmoTpoHax onsa pesku, CBapkn MeTansos.

B nnasmeHHbIX aBUratensx B KOCMUYECKNX KOpabssix

B marHuTornapoanHamMmyecknx anekTpocTaHUmSX. ——
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lMpuMeHeHune nnasmbl

[MNA3SMEHHASA METANNYPIUSA, nsenedeHve m3a pya, nnaeka n obpaboTka
METansioB 1 CrnaBoB C UCMOMb30BaHNEM MNIa3MEHHOrO HarpeBa.

MMASMEHHAA TEXHOJTIOIMNA, TexHonornvyeckmne npouecchbl, OCHOBaHbI Ha
MCNOSIb30BaHUM HU3KOTEMIMEpPATYpPHOW Nnna3mbl, CO34aBaeMomn
NyasmMoTPOHOM, OS5 PE3KN, CBAPKX, HaMnmaBkn MeTanIM4yeckux matepmarnos,
paspyLLUEHUs ropHbIX NopoA (NnasmeHHoe BypeHne). 3P HEKTUBHO
NPUMEHEHME NNa3MEHHON TEXHOMOIMMN B COMETAHUN C MEXaHNYECKOU
06paboTKoM NpU M3rOTOBMEHUN AeTanen N3 BbICOKONPOYHbIX,
TpyAHoObOpabaTbiBaeMbIX MaTepmaroB (MnasMeHHO- MexaHn4yeckas
obpaboTka).

MNMASMEHHOE BYPEHWME, cnocob 6ypeHust ropHbIX NOPOA BbICOKON
KpenocTu ¢ npumeHeHnem nnasmobypa.
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CyLwiecTBYIOT criyvyau, Korga npuxoguTcs yYnTbiBaTh Nnasmy, Kak sSBrieHume,
KOTOPOro HY>XHO n3bexartb. OTO BO3HUKHOBEHME Niia3MeHHOW Oyrv Npu
KOMMYTaLUMOHHbIX U NepexXoaHbIX rnpoleccax. Hanpumep, npn OTKAYEHUN NINHUN
ariekTporepenaym B BolkriodaTene Mexay KOHTakTaMuy BO3HUKaET ayra, Kotopad
OOMKHa ObITb NoralleHa Kak MOXHO ObICTpee.

KopoTrkoe Oob6pazoBanue Ob6pazoBaHue BozHHUKHOBEeHUEe
3aMbIKaHUue IIPOCAOHMKH HICHMKH AyTH
M3 SKHUAKOTO
MeTanna

DASKTPOA,

OCHOBHOM
MEeTaAA Py Ayra
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“Cnacubo 3a
BHUMaHue!

PaboTy BbINOMHUIT YY4EHUK
nepsoro kypca PU3HIM- 11(k)
H. PycaHoB

[lpenogaBartens: KosasnHa .B.

NHTepHeT- pecypchbl

https://www.ronl.ru/dokladv/fizika/39771/

https://bibliofond.ru/view.aspx?id=17108

https://vandex.ru/images/search?p=1&text

=3Be30bl%20ropayaa%20nna3sma

https://ru.wikipedia.org/wiki/[1nasma




