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LlomawiHee 3adaHue

[.H.CtenaHoBa, ®usuka-11(1), § 21

3Hamov:
IPUYMHBI BO3BHUKHOBEHHSI KBAHTOBOM TEOPUH,
CMBICJI MOJICJIM a0COJIFOTHO YEPHOIO TEJa,
CcMBbICI TunoTe3sl I11manka,
IIOHSATHUC KBAHTA,
(bopMys1y pacueTa SHEpruM KBaHTa,
3HAYCHHUE U CMBIC]I NOCTOSIHHOU II1aHKa,

B YeM 3HaAUYEeHNE KBAaHTOBOM uaeu I itanka?
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MAKC IIJIAHK

e 3aciryra B 3TOM NPHAHAAICIKHUT
BBIIAOIIIEMYCSl HEMELIKOMY: PHU3HUKY
Makcy ILhanky. Emy ynanocs
PEIIUTh MPOOIEMY CIEKTPAIbHOIO
pacIpeacICHUS CBETA,
M31y9aE€MOI0 HarpeThIMH TEIIaMH,
[Iepea KOTOPOU KilacChuyecKasl
(pr3uKa oKazanach 0€CCUIBHOM.
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3aBepLuieHue Krnaccm4yeckon omsnku

B koHuie XIX B. MHOTM€E YYEHBIE CUUTAIIN, YTO PA3BUTHUE
(bM3UKHU 3aBEPIIUIIOCH 10 CIASAYIOIIUM IIPUYUHAM:

1. bonbpmre 200 JIET CyLIECTBYIOT 3aKOHBI MEXaHUKH, TCOPUS
BCEMHUPHOT'O TATOTCHHSI.

2. Pazpaborana MKT.
3. ITogBeneH npouHbiid (GyHIAMEHT MO TEPMOJNHAMHUKY.
4. 3aBepireHa MaKCBEJIOBCKAS TEOPUS SJIEKTPOMArHETU3Ma.

5. OTKpHITHI (PyHIaMEHTAIbHBIC 3aKOHBI COXPAHEHHUS
(3HEprun, UMIyJIbCa MOMEHTA UMITYJIbCa, MACChl U
AICKTPUYECKOIO 3apsija).
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Pusunyeckue npoodnembl Havyana XX B.

B konHie XIX -- Hagase XX B. OTKPBITHI:
X-tyuu (penmezenoeckue ayuu, B. Penmeen),
aenenue paouoakmusnocmu (A. bexkepens),
Inexkmpon (/[xnc. Tomcon).
OpnHako knaccudeckas (Gpru3rkKa He CyMena OObsICHUTD 3TH SIBJICHUA.

Teopus oTHOCUTEIBHOCTH A. DUMHIITEHHA TOTpedoBaia KOPEHHOTO
IIEPECMOTpPA TOHATHUH ITPOCTPAHCTBA U BPEMEHHU.

CneuuanbHbIE ONBITHI TOATBEPAWIN CPABEATMBOCTD TUIIOTE3bI JIK.
Makcgena 00 3JIeKTpOMarHuTHOM NMpUpojie cBeTa. MoXKHO OBLIO
MPENOJIOKHUTD, UTO U3JTYUYCHHUE JICKTPOMArHUTHBIX BOJIH HAarpeThIMU
TeJlaMHd OOYCJIOBJIEHO KOJI€0aTeIbHBIM JBUKEHUEM AJIEKTPOHOB. HO 3TO
MPENOJIOKEHUE HY>KHO OBLIIO IMTOATBEPAUTH COIMOCTABICHUEM
TEOPETUUECKUX U IKCIIEPUMEHTATIbHBIX JaHHBIX.
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Pagnosecnoe niim uepnoe uznyuenue

B cocTossHMM paBHOBECHS MPOIIECCHI UCITYCKAHUS U
TIOTJIONIEHUS SHEPTUU KAXKIABIM TEJIOM B CPEAHEM
KOMIIEHCUPYIOT JIPYyT Apyra.

CrnemoBarenbHO: THIOTHOCTh SHEPTUN U3JTYUECHUS JOCTUTACT
OIPEACIICHHOIO 3HAYECHMSI, 3aBUCSIIETO TOJBKO OT
YCTAHOBUBILIEUCS TEMIIEPATYPHI TEIL.

H3nyuyenne, Haxos1ieecss B TEPMOJUHAMUYECKOM PAaBHOBECUU
C T€JIaMU, UMEIOIIIUMU ONPECICHHYIO TEMIIEPaTypy,
HA3bIBACTCA PAGHOBECHBIM VIV YEPHBIM U3IYUEHUEM.

OCHOBHOE CBOMCTBO: INIOTHOCTh YHEPTUHA PABHOBECHOTO
U3JIYYECHUA Y €r0 CIIEKTPAIIbHBIM COCTAB 3aBUCAT TOJILKO OT
TCMIICPATYypPHI.
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Mopaenb abCconoTHO YepHOoro Tena

Aoconrommno
MbICJICHHAS
IIOJITHOCTBIO

IIuHbL (W,

M3JTYyYaroIIero
3JIEKTPOMArHUTHBIX BOJIH).

Ceoiicmeo:

meJjio
meJid

MTOTJIOIIAOILIETO
AJIEKTPOMArHUTHBIE BOJIHBI JIFOOOM

yepHoe
MOO0enb

“APHU 321aHHOU
<~;—-\f{_‘__fre meparype
v/ CODCTBEHHOE

COOTBETCTBECHHO,
JUTUHBI

Monetjl'lebpa%ﬂcgﬂrgﬁ%a’
HaX%[[l_ﬂl%el“OCﬂ
4YepHOIQ Terna —
B COCTOSIHUMH
HeOonbLIE OTBEPCTUNE B
TEIJI0OBOIO
3aMKHYTOW TOJ1I0CTH
AaBHOBECHS C
H3J1y4YEeHUEM,
TOJI’KHO UMETh
TOT Ke
CIIEKTPAJIbHbIN

COCTAaB, UYTO U

» Ilpobaema ceodoumcsa K u3yueHur) chnekmpaibHO20 OBPERaIswEe

U3sIyuenus adconrwmmuo yepnozo mena. Pewuumo smy WW
Kaaccuyeckasn Quzuka oxkazanace He ¢ cocmoanuy. ~ PAPIOBCCHOC
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Aobconrwmmno uepnoe meno

BaskHelIasi 3aKOHOMEPHOCTD
TENJIOBOI0 U3J1yYeHMSI:

J1J1s1 yCTaHOBJIEHUS PABHOBECHUS B
OJIOCTH HEOOXOAMMO, YTOOBI KaXKI0€
TEJIO UCITYCKAJIO POBHO CTOJBKO
JYYUCTOU SHEPTUHU, CKOJIBKO OHO U
MTOTJIOIIAET.

CuenoBarejibHO: a0COJIOTHO YEPHOE TEJIO IpHU
3aJITAaHHOM TEMIIEPATYPE UCITYCKAET C IIOBEPXHOCTH
COMHUYHOHN IJIOIIAANU B €UHUIY BPEMEHH OOJIbIIIE
JTYYHUCTOU DHEPIUH, YeM JIF000€ Apyroe Telo.
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3akoH CtedpaHa - bonbuMaHa

Agcrtpuiickue ¢puszuku U.Credan u JI.boabiman
SKCIIEPUMEHTAJIbHO YCTAHOBUJIN: HOJHAA IHEPIUAL,
uzyuaemasn 3a 1 c abconommno yepuvim menom c
eOUHUY bl NOBEPXHOCHIU, NPONOPUUOHANLHA
yemeepmoil cmeneHu abcoatoOmHou memnepamypol.

W=E=0cT"

rne ¢ = 5,67-10° JIak/(M*K-'¢) — noctosunas Credana-
bonbiimana.

Ponb 3akoHa: 3akoH Cmegana — bonvymana
MIO3BOJIMII BBIYMCIUTD SHEPIUIO U3ITYUCHUS
a0COJIFOTHO YE€PHOI'0 TeJia 110 U3BECTHOM
TeMmIieparype.
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Ipumep 3xKcnepumeHmanvbHO ROAYYEHHBIX KPUBHIX PACNPEOEICHUA
IHEP2UU 6 CNEKmpe U3MYYEHUA YEePHO20 mea.
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3akoH Panes
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Annmncku guzuk Jx. Panen chaenman MmombITKY
0oJIe€ CTPOroro TEOPETHUYECKOr0 BBIBOJA 3aKOHA
pacupe/ieICHUs SHEPrUHM, HO 3aKOH IIPUBOJMI K
XOPOILIEMY COBNAOCHUN) C ONblmMamMu 8 001acmu

MAJIbLX HACmOoni.
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3aKoH Panes - [1xxuHca

& T=1600 K ‘
= \ I1o aToMy 3aKkoRY

[ % ®-na Pomes- [pxunca MHTEHCHBHOCTE
,/ \ W3JIyYEHUS TOJDKHA
/ \ BO3pAacTarh
e B IPOIIOPLIIOHAILHO

Sed
-
- -

e e B e ey KBaJpaTy 4acTOThI.

*Crie1oBaTeIbHO, B TEIUIOBOM HM3IIYUYCHUH HOJDKHO OBITH MHOTO
yIABTPA(HOIETOBEIX U PEHTTCHOBCKHMX JIYUCH, 4€TO Ha OIBITC HE
HAaOIIOMANOCh. 3aTpyJHCHHS B COIVIACOBAHMU TEOPHH C
pe3yJabTaTaMu IKCIICPUMECHTA Oy IHIN Ha3BaHUE
yabmpaguonemosou kKamacmpoguol.
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'vnoTte3a lNnaHka (1900 r.)

Amomui ucnyckKkarom 3JieKmpomacHuUmMmHYyI0
IHepcurio om OeibHbIMU nopuuiamu —
Keanmdamu.

Iuepeusn E kaxcoou nopuuu npamo
NPONOPUUOHAILHA UACMOME UZTTYUCHUA:

E=hv

h=6,63-103* JIsx'c — nocrossnnas Ilianka.
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[TocToaHHaZda [1naHka

MHorna ynoOHO U3MEPSTh SHEPTUIO 1
IMOCTOSHHYO | 11aHKa B 3J1€KTPOHBOIBTAX.

Torna h=4,136'10""° 3B-c.

(1 3B - sHEprus, KOTOpyr NprOOpPETACT INEMEHTAPHBIN 3apsi,
IIPOXO/Is1 YCKOPSAIOLIYIO Pa3HOCTh MOTEHIUaIoB 1 B.

15B=1,610" [Ix).
B atroMHON (pu3HKE yHOTPEOISICTCS TaKKE
BEJIMYMHA

h ) B
1= -~ ~1055.10 % [Ix.c = 659.10" 1°

27

aB-C
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1. CpaBHure
IKCIIEPUMEHTAIbHBIC
OaHHBIC IS CIIEKTpa
CoHma ¢
pPaCUYETHBIMU 10
dbopmyie I1nanka.

2. Moxete 1u Bbl

OLIEHUTH
TeMIeparypy
noBepxHocTtu CoJHIa
C IOMOIILIO TaHHOU
KOMITbIOTEPHOU
monenn? Kak?



KeaHmoeasi pu3uka

Takmm obpasom, M. lNlnaHk ykasan
nyTb BbIxoda W3 TpyOgHOCTEW, C
KOTOPbIMMU  CTOSIKHyNnacb  Teopus
TENNOBOro U3My4yeHus, nocrie 4ero
Hayana pasBMBaTbLCA COBPEMEHHaS
dunsnyeckaa Teopus, HasblBaemas
KeaHmoeou ¢gu3ukou
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