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JAOKA3ATEJIBCTBO IPABOMEPHOCTH UCITIOJIB3OBAHUA ITIEPBOT'O
HAYAJIA TEPMOIANHAMMUKHN B 'NIIOTE3E BU-BEILIECTBA

)10Ka3aHa MIPaBOMEPHOCTL MCIIOJB30BaHUA 3aKOHA COXPAaHCHUSA OSHCPTUU BO B38.I/IMO£[€I>1CTBI/II/I CCTCCTBCHHO-
MIPUPOJAHBIX HaHOOOLEKTOB B BUAC, aHAJIOTUYHOM IICPBOMY Hadaly TCPMOAMHAMUKHU, T.C. OaaHca KUHETHYe-
CKOﬁ, HOTeHHHaHBHOﬁ 3Hepl"PII>i u pa60T, 3aTpavyuBacMbIX Ha BSaHMOﬂeﬁCTBHe B KaXXJI0OM U3 00BbexToB. Pacuer-
HOC ONpEaACICHUC q)yHI[aMEHTaHBHI)IX q)HSI/IlIECKI/IX KOHCTAaHT Ha OCHOBE TAaKOI'O ITOJIOKCHH ITOKa3ajio IMEPCICcK-
TUBHOCTDH €I'0 UCIIOJIB30BaHUA ITPU UCCICAOBAHUN CBOWCTB 6I/I-BCH_ICCTBa.

6H-BellleCTBO, 3aKOH COXpPaHCHUHA IHEPIruu, (bn3nqec1me KOHCTAHTBI

BBenenune

[epcriekTHBHBIM HarpaBieHUEM (yHAaMEHTAIbHBIX
uccienoBanuii [1, 2] sBiusercs rumore3a OH-BEIICCTBa
[3], cocrosimero u3 GapuonHoro (6 ) ¥ TaXMOHHOTO (T)
KBaHTOB (puc. 1) TOCTpOeHHass Ha WCIOJB30BAHUH
SHEPreTUUECKOro MHBAapHaHTa, 3aKOHOB KJIACCHUYECKOM
MEXaHUKU U NEpBOro Hayajla TePMOAMHAMMKH Kak 3a-

KOHa COXpaHCHUA DOHCPIUU.

SHepreTmeCKme moaenun
n3mMepeHus

En61 EKEIAEE

RT
R, EmEwAE,

Puc. 1. Cxema oreHku mapamMeTpoB 6apuoHHOTO (0)
Y TaXMOHHOTO (T) KBAaHTOB B OU-BEIIECTBE
C TIOMOIIIBIO SHEPTETUUECKUX MOJICIICH U3MEPCHHUS:
E. v E, — KuHeTHYECKUE U MOTCHIMAIbHBIC
SHEPTUM KBaHTOB; AE — 3Hepruu,
3aTpayuBacMble Ha B3aUMOJICHCTBUE;
R — pagnycel B3auMoJIeCTBUI

Wnest coxpaHeHHs SHEpruu MOSBWIIACH Kak (uio-
codckas jorazka, a k cepenune XIX Beka opopmuiach
B BUjIe (PM3MYECKOT0 3aKOHA.

OnHoit u3 (HopM TaKOro 3aKOHA COXPAHCHHSI SIBJISICT-

¢ TIepBOE HAayao TepMomuHaMuKkH [4], koTopoe chop-

mynupoBaHo I'. I'enmpMmrosbiiem B 1847 r. u 3amuckiBa-
€Tcs B CIIEAYIOIIEM BUJE!
O=U+W, (D
rae O —sHeprus, NoABEACHHAs K CUCTEME;
W — pabora, coBeplaeMas CHCTEMOH;
U — BHYTpEHHSS DHEPTUSI CUCTEMBI.
[lepBrIit 3aK0oH TepMoanHaMuKH (1) mpomien MHOTo-

KpaTHYIO OKCIICPUMEHTAJIbHYTIO ITPOBEPKY.

Pemrenne 3agauu

[IpyMeHHUTENBHO K KBaHTaM OW—BEIIECTBA MOYKHO
MIPUHSATB, YTO UX KuHeTuueckas sHeprust (E g, ) DKBH-
BaJICHTHA DHEPTUH, MOABEACHHOW K cucteme ((Q), mo-
TeHUuanbHas sHeprusi (E,; ,) SBISETCS BHYTpEHHEH
sHepruedl kBantoB (U), a A Ej ,, npencraBiser coboit
paboTy, 3aTpauyMBacMyi0 KBaHTAMH Ha HX B3aUMOJCH-
cteue (). IloaTOMy HPUMECHHTEIBFHO K KaXJIOMY H3
KBaHTOB OH-BEIIECTBA CJIEAYET 3aIlUCaTh:

E.6=E, st AE;, (2)

Ekm:En m+AEma (3)
rne Ecsm 1 E,5 , — KAHETHYECKHE W MTOTEHIUAIBHbBIE
SHEPruu 0APHOHHOTO M TAXUOHHOT'O KBAHTOB;

AE; u AE,, — sHepruu, 3aTpauynBaeMble Ha B3aUMO-
JIEHCTBUE KBAHTOB JIPYT C IPYTOM.

Hcnonb3oBaHue 3akoHa COXpaHEHHs DHEPTUH B Ta-
KOM BUJI€ TO3BOJWJIO HE TOJBKO KOJUYECTBEHHO Olle-

HUTH (PU3UUYECKHE MapaMeTpbl BeulecTsa [1], HO U BbI-
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SIBUTH PSIJT HOBBIX TOJIOKHUTEBHBIX MOMEHTOB THITOTE3bI
Ou-BelIecTBa.

HerpyaHo 3ameTuTh, YTO MpEACTABICHHAS B JaHHOM
paboTe 3amKch 3aKOHA COXPAHEHHUs SHEPIUM YEPeE3 MEPBOE
HAYyaJl0 TEPMOJAMHAMHKH HE COOTBETCTBYET €r0 MpPEICTaB-
JIEHUIO, UIMEIOIIIEMY MECTO B PEIITUBUCTCKOM MEXaHHUKE:

E=mc?, 4)
rae E — Hekas mosHas sHeprus [5].

B pasnu4HOM IpeACTaBICHUM SHEPIUU PacCMaTpH-
BaeMbIX OOBEKTOB M 3aKIHOYAETCS MPHUHIMITHAILHOE
OTJIMYHE MPUHATOrO 3aKOHa coxpaHeHus (2), (3) ot cy-
IIECTBYIOIIETO B PEIATUBUCTCKOM (H3HKE.

IpencraBiaeHne 3aKOHA COXPAHEHMs YHEPTUH B Ta-
KOM BHEe oDecrieunBaeT mMaccaM OapHOHHOTO U TaXu-
OHHOT'O KBAaHTOB BO3MO)KHOCTH 00/1a1aTh KHHETHYECKOM
MU TOTEHIMAJIbHOU DHEPIHsMH, a 3HAYHT COXPAHATH
CBOIO BEIMYMHY HEU3MEHHOMN B 3aBHCHMOCTH OT CKOPO-
CTH B3aUMOJICHCTBYS, TOT/IA KaK B 3amucH (4) ¢ yBenu-
YEHHEM CKOPOCTH Macca BO3pacTaeT, a 3aTeM (C maje-
HHEM CKOPOCTH) HEU3BECTHO Ky/Ia MCUE3aET.

IpencraBieHne e 3aKOHA COXPAHEHHS SHEPIUU B

Buze BeIpakeHWi (2) u (3), HE TOJNBKO HE HapylIaeT

3aKOH COXPaHEHHsSI MacChl, HO U MO3BOJISIET UCCIIEIOBATh
3aKOHOMEPHOCTH IIepexojia OJAHOI0 BUAA dHEpruu (1o-
TEHLUAIFHOH B KMHETUYECKYI0 WJIM HaoOOpOT) B ApY-
rod, YTO Ype3BHIYAMHO Ba)KHO MPHU OIEHKE YCIOBUUH
npeoOpa3oBaHus BEIIECTBA.

Orta 0cOOEHHOCTh MPHUHIMITUAIBHO OTJIMYAET THIIO-
Te3y OU-BEIIECTBA OT TaKuX (hyHJAaMEHTAIBHBIX TEOPHH,
KaK TEeOpUs OTHOCUTENBHOCTH [5], KBaHTOBO-3JIEKTPO-
JMHAMHU4ecKast Teopus [6] u Teopust cTpyH [7], 1uIst KOTO-
PBIX HENpPEOoAOIMMON SIBISETCS OLEHKa OOBEKTOB Ha
MIPE/ICIIFHO MaJIOM ¥ HYJIEBOM PACCTOSHUU MEX]Ly HUMU.

[IpencraBnenue KBaHTOB OU-BEIIECTBA B BUJIE B3au-
MOJICHCTBYIOIIMX HEPTHH MO3BOJMJIO BBISBUTH U PSf
HOBBIX 3aKOHOMEPHOCTEH, MPUCYIINX OU-BEUIECTBY.

Ha ocHoBe 3THX Mojeneill yCTaHOBJIEHO, YTO Kax-
Bl M3 HHUX 00JIafaeT COOCTBEHHBIM IIPOCTPAHCTBOM
(Rs#R,;), COOCTBEHHBIMU BpEMEHEM (T57#T,) U CKOPOCTSI-
Mu  (Vg#V,) PACHpPOCTpAaHEHHS  B3aUMOJICUCTBUIA
(Tabn. 1), 4To SABJISIETCS CIIEJACTBUEM HEPAaBEHCTBA IIPO-
cTpaHcTB (R;#R,,) U BpeMeHHU (T4#T,,) MPUCYIIUX Oapu-

OHHOMY U TaXMOHHOMY KBaHTaM.

Tab6muna 1

V3meHeHne sHepruil ¥ CBOMCTB KBAaHTOB OU-BelIeCTBa ¢ yueToM Temmepatypsl (Ts)
6apuonHoro kBaHTa (Ps= 101325,52 I1a)

T, °K 273,15 5739387,4 1,0872474-10 | 6,8649153-10%° | 3,5356988-10%° | 6,5944125.10°
E. x| 9,3036834-10°° | 1,9549303-10 | 3,7033445.10* | 2,3383038-10°" | 1,2043175-10% | 2,246166-107'
Eg x| 3,771279-10° 1,361267-10°" 5,9757739-10"* | 1713,6822 3,7820249-10"° | 1,1711848-10'
AEg, Ik | 3,771279-107 1,361267-10™" 5,9757739-10"* | 1713,6822 3,7820249-10"° | 1,1711848-10'
E., ok | 7,7850123-107" | 2,1567124-10% | 4,9129246-10% | 1,7131838-10% | 7,7626475-10° | 2,5067373-10%
En Jox | 7,7850123-107" | 2,1567124-10% | 4,9129246-10% | 1,7131838-10% | 7,7626475-10° | 2,5067373-10%
AE,, lx | 2,2461661-10?" | 2,246166-10' 2,246166-10! 2,246166-10" 2,246166-10" 2,2461661-10!
Mg xr | 1,12953-102 5,7262116-10° | 7,1258291-10®% | 6676,1672 5,2527927-10° 2,4043092-10"
M, xr | 2,76061-10™ 8,2234832-10% | 4,4160573-107% | 9,10,95109-10%" | 1,6726465-10%" | 4,6110956-10"%
Rs ™ 3,3788074-10° | 2,3772458-107 | 8,3860644-107 | 2,5668717-10" | 72,000367 4871,197
R, M 1,9885362:10° | 3,9225943-10"° | 3,1521392-10™ | 3,3644461-10% | 4,2761263-10°° | 9,3422282-107
T, € 5,77824810° 4,8757077-10* | 9,1575575-10* | 5,0664372-10" | 8,4853236 69,794067
Ty € 1,189703-10°° | 2,4221833-10% | 2,988507-10%° | 2,4533634-10% | 6,276977-10°% 1,267070-10
Vs Me | 5,7782-10°7 4,8757002-10* | 9,1575433-10* | 5,0664233-10" | 8,4853104 69,793959
Uy Mc | 1,671146-10% 1,6194455.10 | 1,0547534-10°" | 1,3713603-10%* | 6,8124072:10* | 7,37309-10%

F, kr 1,1295285.10" | 5,7262116:10° | 7,1258291-10® | 6676,1672 5,2527927-10° 2,4043029-10"
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KpOMe TOro, ¢ MOMOINBIO 3THUX XKEC Mojenei ycCra-
HOBJICHO, 4YTO Ba)KHEHIIIHE (1)I/ISI/I‘ICCKI/IC KOHCTAHTHI,
0T06pa>1<afonme 3aKOH COXpPaHCHUA MACChI, TaKUC, KaK
quciia ABora;[po M Ta30BLIC NOCTOAHHBLIC, COXPAHAIOT

cBoe HemsMeHHOe 3HaueHue (Ny=N4, R;=R;) B

o0oux KBaHTax Ou-BemiecTBa (puc. 2).
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Puc. 2. Cxema u3MeHeHHs CBOWCTB OM-BEIECTBA:
p — IVIOTHOCTH; T — TemrepaTypa, N, — uucio ABorajpo;
e — DJIEMEHTAPHBIH IIEKTPHYCCKUI 3apsi;
L — MarHUTHAs UHAYKLHS; R° — razoBast OCTOSHHAS;
L — CKOPOCTbh B3aUMOJICHCTBUS; P — JaBJICHUE;
F — cuna B3aumonenicTBus

Bce ke ocranpHBlE CBOWCTBA W IMapaMeTpbl Ou-
BEIllECTBA HA I'PaHUIIAX €r0 KBAHTOB TaKUE KaK IJIOT-
HOCTb, TEMIIEpATYpa U JaBJIEHUE, CKOPOCTH B3aUMOJCH-
CTBUHM, DJIEMEHTApHBIA JJIEKTPUUECKHA 3apsl U Bce
IpYTHUE M3MEHSIOTCSI CKaykooOpa3Ho. OCoOEHHO pasu-
TeJIEH CKaYOK TeMIlepaTyp Ha HECKOJBKO MOPSIKOB, T.C.
B mpoctparctee 1,5-10°M<R<2,1-10°M nmeer mecto
001acTh TPaHCHAOIOAAEMBIX CBOMCTB BEIIECTRA.

Kpome Toro, B 3Tol ke 30HE CONPSHKEHHS TTOBEPX-
HOCTEH 3HeprooOMeHa MEXAy KBaHTaMH OU-BElIeCTBa
Hapsay € COXpaHEHHEM (YHIaMEHTAIbHBIX KOHCTaHT
HMEIOT MECTO HEPaBEHCTBA:

— UMITyJIbCa CUJIBL, T.€. Fy1#F,Ty;

— KOJIMYECTBA ABKEHUA, T.€. MzLs#M,,0,;

— DHEPIHii, 3aTpauyrBaeMbIX Ha B3aUMO/JIEHCTBHE, T.€.

AE#AE,,. Tak, HanpuMep, UCXOMs U3 JaHHBIX, MPUBE-

JIEHHBIX Ha pHUC. 2, TUTIOTe3a OU-BEIIECTBa IMO3BOJISIET C
HOBBIX MTO3UIUN MOJOWTH K TOJIKOBAHUIO 3aKOHA COXpa-
HEHUS 3apsia, CYIHOCTh KOTOPOT'O 3aKIII0YaeTCsl B TOM,
4TO anredOpanveckas CyMMa 3JIEKTPUYECKHX 3apslioB B
JII000# 3aMKHYTOH CHCTEME OCTaeTCs HCM3MEHHOM, Ka-
Kue Obl MPOILIECCHl B 3TOH CHUCTEME HH MPOMCXOIMIIH.
[TockoNbKY ANIEKTPUUECKHIA 3apsi/i TUCKPETEeH, TO Kax-
Jiast aJIeMEHTapHas 4acTUIa BElIECTBa XapaKTepHU3yeTcs
OIpE/ICTICHHBIM TPUCYIIUM €H DIIEKTPUYECKUM 3apsi-
JIOM, HO JIMIIb B O0JIACTH SIBJICHHH, B KOTOPBIX HE IIPO-
UCXOJIMT B3aMMOIIpEBpalleHne YacTull. B cBsizu ¢ aTiM
COBpeMeHHas (pu3uKa BBHINOJHEHHE 3aKOHA COXPaHEHHS
SHEPrHM pPacCMaTPUBAET KaK CJEJCTBHE COXpaHEHHS
YHCIIa 3JIEMEHTAPHBIX YaCTHI] BEIIECTBA.

Coxpansiercst U JEeWCTBHE 3TOr0 3aKOHA B OW—
BeliecTe?

Pacyets! mokaspiBatoT (Tabi. 2), 4TO B MPOCTPAHCTBE
Mexay Re u R, anmextpudeckue 3apsisl B3auMOJIEHCT-
BYIOIIMX KBAaHTOB paziuyarorcs moutd Ha 100 mopsiakos
T.€. B NOTPaHUYHON OOJIACTH B3aUMOJEUCTBUS OapHOH-
HOTO U TaXMOHHOTO KBAaHTOB DJIEKTPOMAarHUTHBIE Xapak-
TEPUCTHKH M3MEHSIOTCSl CKauKooOpa3Ho, IpUYEM Ha Cy-
LIECTBEHHYIO BeJIMYMHY. V3 MpUBENEHHBIX AHHBIX Cie-
JIyeT, 4TO 3aKOH COXPaHEHUs 3apsiaa B 0apUOHHOM KBaH-
Te orpanmueH R=3,3388079-10, T.e. mpuMepHO BOCH-
MO 3JIEKTPOHHOI opOuToi. MTak, HA OCHOBE THITOTE3BI
Ou-BeliecTBa OOHApPY)KEH Psii HOBBIX CBOWCTB 3TO CYO-
CTaHIMM U TIOJNYyYeHbl YHCICHHbIE 3HAUEHHS KaK yxKe
W3BECTHBIX, TaK U €Il HeHAOII0JaeMbIX TapaMeTpOB, B
0COOEHHOCTH y TaXHOHHOTO KBaHTA.

Jlns mokaszarenbcTBa NMPaBOMEPHOCTH HCIIONB30Ba-
HUS TIEpBOrO Hayaja TEPMOIUHAMHUKH B THIOTE3e Ou-
BEIIIECTBA BOCIIOIB3yEMCS PUHIIUIIOM COOTBETCTBUSL.

[MpuHuun coorserctBus Obu1 BeiABHHYT H. Bopom
[8] B paMkax KBaHTOBOH MEXaHHUKH U OOOCHOBAaH CO-
XpaHEHHEM B KBaHTax OINpenessoneld (U3NYeCcKOi
BennuuHbl. OH XOpOIIO UCIOJb3yeTcss B KBAHTOBOM
JJIEKTPOAMHAMHKE, TEOPHH D3JEMEHTapHBIX YaCTHI[ U

Ipyrux GpyHIaMeHTaIbHBIX MOJIEIISIX.
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TabGnuna 2

3HaueHus HaGJ’IIOZ[aeMHX OJICKTPOMAIrHUTHBIX XapaKTECPUCTUK

norpannaHoi 30He (Rg....R;) B3aumozneiictBust 6aproHHOro (0) M TaXHOHHOTO (T) KBAHTOB

CBolicTBa BeliecTBa

B 6apronnom kBanTe (0)

Pa3mepsl kBaHTOB, M B TaxnonHoM kBaHTe (T)

OneMeHTapHbIN
3apsa, Ki

DUCKTPUHCCIHIL | 1 6021892107

€,=52027244-10%
R:=3,3388079-107

Dnekrpuueckas nmocrosHuas, O/m £05—8,8547878-1 0"

R,~1.9885362.10° | 20303342107

MarHuTHasl TOCTOSTHHAS, H/A? Hoe=1,2566371 10

Lon=40108165-10%

I'mnore3a Ou-BelecTBa Kak HOBas TEOPHs, €CTECT-
BEHHO, ITPETEeHAyeT Ha Oosiee MONHYI0 OIIEHKY MaTepHa-
JIM30BAaHHOW DHEPrHH, Ha Oojee TOYHOE omucaHue (u-
3MYECKON PEANBHOCTH U MOITOMY COTJIACHO NPHHIIHITY
COOTBETCTBHSI JJOJDKHA BKJIIOYATh B ceds paHee HaOIIto-
JlaeMble CBOMCTBa BEIIECTBA, KaK YacTHBIE CIy4au HO-
BOU TEOPHH.

BHOBb mpeuioxkeHHass JHEpreTHyYeckas MOJENb
B3aUMOJICHCTBHSL GApHOHHOTO M TAXHOHHOI'O KBaHTOB
HalpaBJieHa TJIABHBIM 00pa3oM Ha BBISBIICHHUE CBOMCTB
BEIECTBA B TAXHOHHOM KBaHTE U PACUIMPEHUE TPAHHUIIL
HaOIr0aeMOCTH OapUOHHOTO KBAaHTA, KOTOPBIN SBIISIET-
cs1 00BEKTOM TPEIBIIYLINX HCCIEJ0BaHUI BO BCEX Ha-
MPaBIICHUSX TEOPUH MTO3HAHHS.

C y4eToM 3TOro 00CTOSATENBCTBA, ECTECTBEHHO, BO3-
HUKJIAa W peaji30BaHa HEOOXOIUMOCTh YCTAHOBJICHHS
COOTBETCTBHS (DM3MUYECKUX MapaMeTpoB BEIECTBa,
HaWJEHHBIX HA OCHOBE YHEPreTUYECKUX MoJIeel n3Me-
peHust B OapHOHHOM KBaHTE, C KOJIWYECTBEHHOH OIeH-
KOW CBOWCTB BEIECTBA, OCYIIECTBICHHOH (DH3HUKOM,
XUMHUEH U APYTUMHU TOYHBIMU HayKaMH B PaMKaXx paHee
MPUHATHIX TCOPHIA.

Takoe COOTBETCTBHE YCTaHABIMUBAJIOCH ITYTEM CO-
MOCTaBJICHUs] (PM3MYECKUX KOHCTaHT, B HauOojee Ioj-
HOHM Mepe XapaKTepH3YIOIUX 0apUOHHOE BEIIECTBO.

CormocraBiieHne CBOWCTB OapHOHHOTO BEIECTBa,
OITpEe/IeTICHHBIX M0 Pa3JINYHBIM MOJEINSIM, TPUBEICHO B
Taba. 3 W OCYIIECTBJICHO II0 TaKMM (PU3NYECKUM KOH-
CTaHTaM, KaK YHCIO ABOrajpo, ra3oBasi IOCTOSHHas,
HOpMaJIbHbIE TEPMOJUHAMHUYCCKHE TapaMeTphl: TeMIIe-

patypa U OJaBJICHUC, IMOCTOSHHAA BOJ'H)I_IMaHa, OJIEMCH-

TapHLIﬁ 3J'IeKTpI/IlIeCKI/II71 3ap;m, MAarHuTHasa IOCTOSIHHAasA
u T.II.

COOTBCTCTBI/IC (1)I/I3I/IlIeCKI/IX KOHCTaHT, HOqueHHLIX
Ha OCHOBC 3HepF6TI/I‘IECKI/IX MOI[e.]'Ieﬁ I/ISMepeHI/IH " DKC-
HepI/IMeHTaJ'H)HI)IM HyTeM paSHI/IIIHI)IMI/I HCCIICa0BaATCIIA-
MU U B pa3Hoe KayeHaapHoe Bpems [10], Habmromaercs
u 110 I[pyl"I/IM KOHCTAHTaM. HOCKOJ'H)Ky 9TU (1)I/I3I/IIIECKI/IG
BCIIMYUHBI BHepBLIe onpez[eneHH Ha OCHOBC CI[HHOﬁ
3Hepl"eTI/IlIeCKOI71 MOACIIU BBaHMO}:[efICTBPIH 6apI/IOHHOI‘O
1 TaXMOHHOI'O KBAHTOB, a I)KCHepI/IMEHTaHLHLIe X 3Ha-
YCHUA HOJ'IyIIeHI)I paSHI/IlIHI)IMI/I HccjaeaoBareiisiMu U B
pa3Hoe BperI, TO, BepOHTHO, 3HAa4YCHUA KOHCTAHT, Haﬁ-
JCHHBIC paClIeTHI)IM HyTeM, cnez[yeT CUUTATh 60J1ee
TOYHBIMU.

YOeauTenbHbIM IPUMEPOM COOJIOICHHS TIPUHITHIIA
COOTBETCTBUA ABJIACTCA ONPEACICHUC CKOpOCTefI pac-
HpOCTpaHeHI/IH BSaHMOﬂeﬁCTBHﬁ B 6apI/IOHHOM U Taxu-
OHHOM KBaHTax.

TaK, Ha OCHOBEC T'MIIOTE3bI 6I/I-BCIJ_ICCTBa YCTaHOBJIC-
HO, 4TO MaKCHMaJIbHas CKOpOCTI) BJ'IeKTpOMaI‘HI/ITHOFO
BSaHMOI[efICTBPIH 6apI/IOHH01"O KBaHTa

V5=2,997916-10%w/c,
TOorga Kak 3KCHepI/IMeHTaJ'H>HO Haﬁ):[eHHaﬂ CKOpOCTI)
cBeta ¢=2,9979246-10%w/c.

CTosIb IIOJIHOE COOTBETCTBHUE pacquHoﬁ U DOKCIIC-
PUMEHTAILHO HAWJIEHHBIX 3HaYEHUH CKOPOCTH Paclpo-
CTpaHeHI/IH BSaHMOI[efICTBPIH B 6apI/IOHHOM KBAHTC OacT
OCHOBAaHHUC CUHUTaATb, 4YTO CKOpOCTI/I paCHpOCTpaHeHI/IH
BSaPIMOI[efICTBPIfI B TAaXUOHHOM KBAaHTC:

— HpI/I I)J'IeKTpOMaI‘HI/ITHOM BSaHMOﬂeﬁCTBHH

v,=1,102735-10" m/c u
— IIpU TPaBUTAI[IOHHOM B3aHUMOEHCTBUU

v,,=1,671146:10°° m/c,
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Tabmuma 3

CooTBeTCTBHE (1)I/I3I/I‘ICCKI/IX KOHCTaHT 6apI/IOHHOFO BEIICCTBA, MOJYYCHHBIX Ha OCHOBE
OHEPIreTUICCKUX MOI[CJIeﬁ U3MCPCHUS, UX CIIPABOYHBIM 3HAYCHUAM

KoncTanTsl OINpCACIACMbIC Ha OCHOBEC

Haumenosanve | Emunuus! u3- | CrnpaBodHble 3HAYEHHSA DHEPTETHHECKHX MOJIENICH N3MEpeHHS
KOHCTaHT MepEeHUst [9] YncreHHbIe
DHepreTUYecKue MoJIeNu 3HAYCHHIS
N EhNED
Japnenne _ _ EGEGAE, _
(HOpMaIBHOE) P Ia P=101325, 52 % ——% 7 P;=101324,92
En5 EnmAE6
Temneparypa L - =
(Hopmanbsas) T K 7=273,15 Ts; =E ;E ,AE; T;=273,15106
Yucio - _ 23 _ 1 N,=6,022045-
Asoraapo N, MOJIB N,4=6,0221367-10 Ny= " 107
HopmanbHeiit E%E%AEl% V. =2 2413726
MOJISIPHBIN N V=2,24138-107 Vg = % m6 o
00neM V' E36 Ex64 AEg
3
VHuBepcaibHas ., E r% Eé AE %
2_ _ K 2 _
ra3g§i;;;§)§m- Jlok/K-MOJTB R=8,31441 6 = W R°,5=8,314449
En6 Ekn?AE6
Yucno 3 _ 25 1 N;=2,6867508-
Jomymara, N, M N;=2,686754-10 N, = A 107
6
IMocTostHHAs _ 23 oG 1 K;=1,3806569-
Bobimana, K Jx/K K:=1,380662-10 Kg=-10 = — Jo 2
N4 Eg Eam
[TocTosiHHas DA a3 7 =6,105655-
Credana- Br/m’K* 6 =5,67032-10% o6 = E ¢ EnfEirAEg %6 =5
Bosbimana o E,3< 6AE . 1078
% s ap)a
8 4 4
CKOpOCTb CBETA E; s EfanAE =2 16-1
P w/c €=2,9979246-10° V5 = —31}5 BZ’ 312 Vs ’(9)279 6
E3n8mE3K6AE36
17/ 3 5
OneMeHTapHBbIN E A EA AEA _
3JIEKTPUYECKHIT Kn e=1,6021892-10"" e = % €=1,6032125-10
3apsn e 3
P E3n5 E3n§nAE364
DrekTpuyeckas y 12 ¢ = EongEanAEsg £05=8,85438796-
®/m €,=8,8541878-10" 06="9/ 7/, o TlA
ITOCTOSTHHAS &) o™ 3 -10
Eg{%Ea{zmAEaﬁ
1 y 1 y 1 y
4 4 2
MarusuTHas 1o- 2 _ 6 _ E o EsimAE Hos=1,2566062-
CTOSHHAS L1 H/A 1,=1,25663706-10 Hos = _1%—% % J0°
E3K6 E3K"1AE36
23/ 3 7
_ 6 _ EaﬁE/?AEaé F;=96484,61-
Yucno dapanes Kn/momns F=96484,56-10 Fy = W 10
8 2
E/3Es8 AE/
3/827/8 5/4
IMocTostHHAS -34 1 ESn6 EsuimAESG hg =6,6202048-
I Jx-c h, = 6,626176-10 5 = U4 3/4 13 Sa
flania 20 E 6 EsemDE om 10
3 R5/2p01/2 \ p1/2 =9,1594865-
Marneron bopa apr/T'c g =9,274096- 10724 Ug = O Eono EoimBEo5_ Hs

3 3/453/4 A 3/2
2 EanﬁEanmAEaﬁ
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BBIYMCIICHHBIC B paMKaxX T'MIIOTE3bl OU-BEIIECTBA, COOT-
BETCTBYIOT HCTHHHBIM 3HAYEHUSAM, T.€. IPEBBIIIAIOT
ckopocTh cBeTa Ha 11 1 48 mOpsIIKOB COOTBETCTBEHHO.

Cxema Ha MIPHUHIUI COOTBETCTBUS MOKET OBITH OII-
paBIaHa U TeM OOCTOSATEIBCTBOM, YTO BCE (hHU3UUICCKUC
KOHCTAHTHl KaK B IPaBUTAIIMOHHOM, TaK U B DJIEKTPO-
MarHMTHOM B3aUMOJICHCTBUAX, HAWIEHHBIC C TTIOMOIIBIO
SHEPTeTUUECKUX MOJIeNied U3MEpeHHsl, IMOKa3aHbl Ha
OCHOBE €JIMHOM TEOpUH OH-BEIIeCTBa

Takum o0pa3oM, mpuBEACHHBIC B TaOJ. 3 JaHHBIC
HauOoJiee yOSAUTEIbHO CBUICTEILCTBYIOT O MIPaBOMEp-
HOCTHU HCIIOJNBH30BAHMS 3aKOHA COXPAHEHMsI DHEPTHU B
BHUJIE TEPBOr0 Hayaja TEPMOJAMHAMUKH TIPU OIICH-

Ke CBOMCTB OM-BelecTna.

3akjaueHue

B rumorese Ou-BeriecTsa isi KaXKJ0r0 U3 €ro KBaH-
TOB B Ka4eCTBE 3aKOHA COXPAHEHHs SHEPTUHU UCIIOJIb30-
BaHO IEPBOE HAYAIO TEPMOIUHAMUKH, YTO MO3BOJIUIIO
OapUOHHBIN U TAXUOHHBIN KBAHTHI MPEACTABUTH B BHIC
KUHETUYECKOM M TOTEHIMAIILHON JHEPruil, a Tarxke
pabor, 3aTpaynBaeMbIX Ha UX B3aUMOJICHCTBHE.

Taxkoe mpezcTaBlieHnEe 3aKOHA COXPAHEHHsSI SHEPTHU
MO3BOJIMJIO HOBOW T'HMIIOTE3¢ OW-BElIeCTBa OOECTICUUTH
paboTOCIIOCOOHOCTh HAa OYEHb MaJlbIX M HYJIEBBIX pac-
CTOSIHUSIX, T.€. Ja)XXe B Cilydae, KOrja HOTEHIMaIbHast
SHepruss OAPHOHHOIO KBaHTa paBHA HYJIIO, YTO SIBJISIETCS
HEJOCTYIHBIM JUIsi HauOoJsiee MPOABHHYTHIX TEOpUH —
OTHOCHTEJIFHOCTH, KBAaHTOBOW OJJEKTPOAMHAMHUKH U
TEOPHH CTPYH.

Hawnbonee ydoeauTenbHbIM JJOKa3aTEIbCTBOM IIPaBO-
MEpPHOCTH HCIIOJb30BaHMSl TIEPBOTO Hayanaa TEPMOJIH-
HAaMHK{ B THIIOTE3€ OW-BEIIECTBA SIBJISETCS MPaKTHYe-
CKH TIOJTHOE COOTBETCTBUE YUCICHHBIX 3HAYEHHMN, TAKHUX
(u3MYeCKUX KOHCTAHT, Kak uyucio Jlommunra, mocro-
stHHas bonbnMana, mocrosinHas Credana - bonmbimana,
HOpMaJIbHOE JaBJICHHE, YHCIO ABOrajpo, YHUBEpPCAb-
Hasl ra30Basi IOCTOSTHHASI, CKOPOCTh cBeTa, ynciio Papa-
nest, nocrosiHHasi [lmanka, marHeroH bopa u npyrux,
OIpe/IeJIeHHBIX HAa OCHOBE ATOM TMIOTE3bI, C UX CIpa-

BOYHBIMH 3HAYCHUSMHU.

910 Ja€T OCHOBAHUC CUNUTATh, YTO U IMOJYYCHHBIC Ha
OCHOBE JTOH kK€ THIOTE3bI YHUCIEHHbBIE 3HAUSHUS (1)1/131/1-
YCCKUX MapaMETpPOB TaXMOHHOI'O KBaHTa (B YaCTHOCTH,
CKOpOCTeﬁ B €ro IrpaBUTAllTMOHHOM

v, =1,671146-10> m/c
" B DJICKTPOMAarHuTHOM
vs =1,102735-107" m/c

B3aNMOJIEICTBUAX, IPEBBIMLAIONINX CKOPOCTh CBETa
cooTBeTCTBeHHO Ha 48 M 11 MOPSANKOB) UMEIOT JOCTO-

BEPHBII Xapakrep.
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