TeMmnepaTtypa
N TeEpMOMeETPbLI

MaTtepuan K YPOKY (pU3nNKn



TeMmnepaTtypa - pusnyeckasd BennUYnHa,
XapakKTepunsytoLwasa cpeaHioln KNHETUYECKYO
SHEPrnt0 YacTuL, MakKpoCKOMNMYeCcKou
CUCTEeMbl, HaxoAsLencsa B COCTOSHUM
TepMoAuHaMMU4YeCcKoro paBHoBeCcus.

B paBHOBECHOM COCTOAHUN TeMnepaTypa
MMEET 0ANHAKOBOE 3Ha4YeHME NS BCEX
MaKpPOCKOMNUYECKUNX YacTen CUCTEMDI.



[fpoBeaeM onbiT

Bo3bME&M Tpu rnybokme 4yawkum, B OAHOM
N3 KOTOpbIX 6yaeT o4yeHb XonoAHas BOAA, B
apyron ropsidyad, a B TpeTbenm BoAa W3
rpadpmHa, ANUTENbHOE BpPEeMsS CTOSIBLUEro B
KoMHaTe. lloaep>XuM HeKoTopoe BpeMs OAHY
PYKY B ropsdyenm BoAe, a ApYyryvo - B
xonoaHoun. locne atoro onyctuMm obe pyku B
Tapenky ¢ BoAoW M3 rpaduHa. lNodyyBCTBYEM,
YyTO OAHa M Ta Xe BoAa A9 OAHOW pPYKWU
bynet Tennee, 4yeMm ANna Apyrom. DTOT ONbIT
NoOKa3blBaeT, uTo OllyLleHMe Tensa MOXeT
6bITb 06MquMBb|M, M C MOMOLWbI YYBCTB
HeNb3s AOCTOBEPHO onpeaennuTb TemnepaTtypy
Tena. A t -

30eCb  HaM  Ha  MOMOLLb  MPUXOANT Eeae o ' g i
cneumanbHbln Npnbop - TepMmometp. [lpu
U3MEHEHUW TeMrepatypbl Tena WU3MEHSeTcs
Kakoe-nnbo ero cBOMCTBO, HanpuMmep, 06HLEM.
Ha 3TOM M OCHOBaHO AeiicTBMe TepMoMeTpa.




B koHue XIX Beka 6b1a10
YCTAHOB/1EHO:

® TeMnepaTypa XapaKTepu3yeT COCTOSIHUue
TEenJoBOro paBHOBECUS
MaKpPOCKOMUYECKOU CUCTEMbI U
MHTEHCUMBHOCTb TEMJIOBOro ABMXXEHUSA ee
yacTtuu.

[lpn 3TOM 6bIJT0 AOKA3aHO, YTO:

® NpU KOHTAKTE TeJs1 C pa3HOM
TeMnepatypou aHeprusa scerpa
nepexoauT ot Tena c 6onbwien
TeMnepaTtypou K Teny C MeHbLuen
TeMnepaTtypowm;

® BCe TeJsia, HaxoAasiumecs B TernJioBoM
paBHOBECUMU ApYyr C APpYroM, mMeroT
OIVHAKOBYIO TeMnepaTypy.



[lepBble TepMOMeETpPbI!

ioa |




TepMmockon Nanunesn

NcTopua TepMoanHaAMUKNA
Hayasnacb, koraa B 1592 roay
[annneo [anunen co3aan
nepBbin npubop ans
HabnoaeHnmn 3a
NM3MEHEHNSAMN TeMmrepaTypsl,
Ha3BaB ero TepMoOCKOMNoM,

[lo3gHee dnopeHTumnckumne
yyeHble YCOBepLIEHCTBOBAN
TEepMOCKOM [[annnesq,
nobaBmB K HeMy wWKany w3
6yCMH M OTKayaB U3 LIapuKa
BO34YX.




TepMockon

TepMocKkon npeacrasnan
cobon HebOoNbLION CTEKNAHHbIN
LapUK C MpUNasstHHOW CTEKNAHHOM
Tpybkon. Llapuk Harpesanu, a
KOHel Tpybku onyckann B BoAy.
Koraa Lapuk oxJiaXxpancs,
naBfleHne B HEM YMeHbLUasioCb, U
Boga B Tpybke nog Aencreuem
aTMOCEepHOro AaBJieHUns
nogHMManacb Ha oOnpeaesieHHY
BbICOTY BBepX. [lpn nortenneHuu
YPOBEHb BOAbI B TPYy6KU
onyckancd BHM3. HepoctaTkoMm
npnbopa 6bISIO TO, YTO MO HeEMy
MOXHO ObIJI0O CcyaAuTb TONbKO 06
OTHOCUTE/IbHOW CTerneHn Harpesa
NN oxJlaXxaeHus Tena, TaK Kak
LKanbl y HEro ewie He 6bis10.

Bo)ayuims e~
reprocKon



OnbIT C TEpMOCKOMOM

Ocoboro ynoMmMHaHmMA 3aciy>xXmBaeT onbIT [[annnes ¢ TEpMOCKOMNOM,
KOTOPbIN TaKXe OTHOCUTCS K rnagyaHCKOMY nepuoay, npuMmepHo K 1597 r.
DKCMNEPUMEHT BaXXeH He TeM, YTO MOoC/y>XWna noBoAOM ASiA NOoCneayoLwmx
ANCKYCCUA O npunoputeTe B nsobpeteHnn TepMmoMeTpa, a n3-3a HOBOIro
aHTnapucrtortenesa obpasa MbllUIEHUS, NMPOSABASOWErocss U B 3aMblIC/e U B
ocyuwecTteiieHnn onbiTa. ONbIT 3aK/04aeTcda B cnegyrouwem. Pykamu
corpeBatoT Kosiby paamMepoMm C a1uo; Konba nMmeet AMHHOE U TOHKOE, KakK
MWEHNYHbIN CcTebenb, ropabllUKO, ONYLWEHHOE B Yyalwly c Bogon. Ecnu ybpaThb
PYKM C KONbbl, TO BOAa U3 Yalum MO Mepe OCTbiBaHUS COCyda HAYHET
NOAHMMATbLCA B ropsbllwko. beHegeTTo Kactennu, 6biBlLINMN yYeHUK Tanunes,
nuweTt B 1638 r.: «2DTOT 3P @eKT BbIWEeYyNnOMAHYTbIV CUHbOP [anunen
NCNOSIb30Ban AN U3roTOBMIEHUSI MHCTPYMEHTA AJ1s onpeaesieHns CTerneHu
XXapbl U Xosio4a».

[o Nanunnea B rosioBy 6bl HE NpuULLIa BO3MOXHOCTb U3MEPEHNSA CTENeH
Tenna n xonoaa, MOTOMY YTO, COMrlacHO NUX YYEHUIO, X0JIo4 U Tenao — 3TO
pa3/inyHble CBOWUCTBA, NepeMellaHHble B MaTtepuun. lanmnen xe yuun, a
nosxe (B 1623 r.) n npsAMo Hanucan B «Saggiatore» («lMpobupwmnk»), 4To
X0No4 He ABISEeTCHA NOJSIOXKNTENIbHbIM Ka4eCTBOM, @ €CTb NINULWb OTCYTCTBME
Tenna, xonoa npebbiBaeT He B MaTepun, a B YyBCTBUTE/IbHOM Terfe.



NMepBbiN XXUNOKOCTHbIN

TepMOMETp

B 17 Beke BO34YLWHbIA TEPMOCKOTN]
6bl1  npegbpas3oBaH B CNMPTOBOM
NOPEHTUNCKNM yYeHbIM
oppuyennu. Mpubop ObIN
NnepeBepHyT WapMKOM BHU3, COCYA C
BOAOW yaanunm, a B TpybkKy Hanmnu
CrupT. dencreue npunbopa
OCHOBbIBaNOCh Ha pacwmnpeHmnm
CNUpTa NPU HaArpeBaHWW, - Tenepb
noKasaHus He 3aBucenm oT
aTMocdepHoro paasneHuda. ITo 6bin
OAWMH N3  TMepBblX  XWAKOCTHbIX
TEPMOMETPOB. Ha TOT  MOMEHT
nokasaHms  npubopoB elle He
corsacoBblBanUCb ApPyr C A4pYroM,
NOCKO/IbKY  HWUKAKOW  KOHKPETHOW
CUCTEMbl NpU rpagyupoBKe LWWKan He
YUNTbIBANOChH.

My AXOoCTHBIC TEPHOCKONL)



dnopeHTNNCKNeE
TepMOMETPHI

KOHCTpyKUna TepMockona 6blnla HacToJIbKO
ynydweHa Toppuyennam n yneHamm AkKaaemum
OMbITOB W oOKa3anacb CTOoSIb YyAO6HOW A4
pPa3/INyHbIX npuMmeHeHun, 4yto B XVII Beke
«pnopeHTUNCKNE TEepMOMETpPbI» cTanwu
3HaMeHuTbl. OHWM 6blIn BBeAeHbl B AHMNUU
bonneMm wn pacnpocTpaHuamce Bo dDpaHuum
6bnarogapsa actpoHomy bynbo (1605...1694),
nonyymelleMy B JAap TakKouW TepMOMeTp OT
NOJIbCKOro AmnsiomMara.



TepMoMeTp
AMOHTOHA

B 1702 r. Imnom AMOHTOH (1663...1703) ycoBepLlIEeHCTBOBa/l BO34YLIHbIN
TepMoMeTp [anunes, CKOHCTpyMpoBaB TepMOMETpP, B OCHOBHOM coBnajawlum C
COBpPEMEHHbIM ra3oBbiM. TepMoMeTp AMOHTOHa npeactaensan cobom U-obpasHyto
CTEKISHHYO TpybKy, 6onee KOpoTKOe KO/IEHO KOTOPOM 3aKaH4YMBa/lOCb pe3epByapoM,
cogepXkawumm BO34yX; B AJIMHHOE KOJMIeEHO HanmBanacb pPTyTb B KOJIMYECTBE,
Heob6xoaAMMOM ANd noAanepXXaHus MNocTossHCTBa obbeMa BO34yXa B pe3epByape. 1o
BblcOTe cTonba PpTyTM onpegensnacb Temnepatypa. WHTepecHO, 4TO C 3TUM
WHCTPYMEHTOM, BCTpEeYeHHbIM BeCbMa HeoaobpuTenibHO, AMOHTOH NpULLEN K NOHATUIO
abCoNOTHOro HyNs, KOTOPbIA NO ero AaHHbIM cooTBeTCcTBOBan —239,5°

C. JlambepT noBTOpUS ONbITbl AMOHTOHa C 60/blUEN TOYHOCTbIO U TOXE MNpullen K
NOHATUIO abCoNOTHOrO HyNs, KOTOpPOe OH BbipaxaeT Tak: «CTeneHb Tenna, paBHas
HY/1l0, MOXEeT O6biTb (aKTUUecKM Ha3BaHa abCoNMOTHbIM XOM0AOM. 3HAYUT, NpwU
abCco/IIOTHOM XonoAe o6bEM BO3AyxXa paBeH UM MOUTU paBeH HYM0. MOXHO cKa3aTb,
4YTO Npn abCoNlOTHOM X0/s1I04€e BO3AYX CTAaHOBMUTCS CTOJIb MAIOTHbIM, YTO €ro 4YacTtuupbl
abCconoTHO conpukacalTca Apyr C  ApPYroM, TakKk 4TO BO34yX CTaHOBUTCH
HENPOHULLIAEMbIM>,



KpanHne TOYKMK WKanbl

B 1694 roay
Kapno PeHanbaunHu
npeanoXxun
NMPUHATL B
KayecTtBe ABYX
KPpanHUX To4YekK
TeMmnepaTtypy
TagHU4a nbaa u
TeMmnepaTtypy
KUNeHna BoAbl.




TepMmoMeTp PapeHrenTa

e Pewatulee ycoBepLieHCTBOBaHME
KOHCTPYKLIMN TEpMOMeETpPa
npounseen HeMmel abpunanb
JaHnanb ®apeHrenT
(1686...1736),
BOCMNOJ/1Ib30BaBLUNNCA naeeu
Onada Pemepa. ®apeHrenT
N3roToBNAN PTYTHbIE U
CNMPTOBbIE TEPMOMETPbI TOW
(OOpMbI, KOTOpasi MPUMEHSAETCS U
cemyac. ycnex ero TepMoOMeTpoB
cnenyeTt MckaTb BO BBEJEHHOM UM
HOBOM MeToAe OUYULLEHUS PTYTU;
KpoMe Toro, nepen 3anavBaHUeEM
OH KUNATUN XNAKOCTb B TpybKe.




Llikana ®apeHrenTa

B 1714 roay A. . ®apeHrent u3rotoBu
PTYTHbIKM TepMoMmeTp. Ha wkane oH 0603Hauun
TP OUKCUPOBAHHbIE TOYKMW:

HUXHAA, 32 °F - TeMnepaTtypa 3aMep3aHud
COJ1IEBOro pacTBopa,

96 ° - TeMnepaTypa Tena 4yenoBeka,

BepxHaa 212 © F - TeMnepaTtypa KMNeHUs
BOAbI.

TepmoMeTpoM dapeHrenTta rnonb3oBasnUCb B
AHMNOoA3bIYHbLIX CTpaHax BMJOTb A0 /0-X roaos
20 Beka, a B CLUA nonb3ywTca U 40 CuUX Mop.




Llikana PeoMiopa

PeHe AHTyaH ®epwio ae PeoMiop
(1683...1757) He ogobpsan npuMeHeHUs
PTYTU B TEPMOMETpax BCAeACTBME MaNoro
KoadpdpuumeHTa paclumpeHmns pTyTu.

B 1730 r. oH npeanoXxwun npuMeHATb B
TepMOMETpax CNUPT U BBEN WKany, MOCTPOEHHYIO He
NPOn3BOJIbHbIM 06pa3oM, Kak WwKana PapeHremTa, a B
COOTBETCTBUM C TEM/IOBLIM paclUMpEHNEM CNMPTA.

OH aenan onbITbl CO CMUPTOBbLIM TEPMOMETPOM U
npuLwen K BbIBOAY, UYTO LWKasa MOXeT 6bITb MOCTPOEHa
B COOTBETCTBMM C TEMNNIOBbLIM paclUMpeHnem cnmpTa.
YCTaHOBUB, YTO NMPUMEHSEMbIA UM CNNPT, CMELUaHHbIN
C BOA4OW B nponopuumn 5:1, pacwumpsaeTca B
oTHoweHun 1000:1080 npu nsameHeHNN TemnepaTypsl
OT TOUYKM 3aMep3aHNA A0 TOUKU KUMNEHUHA BOAbI,
y4eHbIn NpeasioxXunn ncrnonb3osaTtb wkany ot 0 go 80
rpagycos. lNpuHas 3a 0 © TeMnepaTypy TasHUSA NbAaa,
a 3a 80 ° TeMnepaTypy KUNeHus BoAbl Npu
HOpPMasibHOM aTMOCHEPHOM AaB/IEHUM.




Llkana Uenbcua

B 1742 roay wBeACKUN YYeHbIN
AHapec Llenbcmin npeanoXun wkany
ONs pTYTHOro TepMoMeTpa, B KOTOPOW
NPOMEXYTOK MexXay KpanHUMM
Toukamu 6bin pasgeneH Ha 100
rpagycos. [1pu 3TOM CHa4vana
TemnepaTtypa KuneHus soabl bbinia
o6o3HayeHa kak 0 °, a TeMnepaTypa
TasHMAa nbaa kak 100 °, OagHako B
TakoOM BuAe LKana okKasasacb He
o4yeHb yaobHOU, N no3aHee
acTtpoHoMmoMm M. LTpemepoM u
6otaHnkom K. JInHHeeM 6bin1o
NPUHATO pelleHne NoOMeHsATb KpanHue
TOYKM MeCTaMMm.




LlIkasia JIOMOHOCOBaA

M. B. JlIoMOHOCOBbLIM
6b11 NpeanoXxeH
XXUOKOCTHbIN
TepMOMeTp, NMelLnmn
lwKany co 150
NeneHnaMm oT TOYKM
nsassieHns nbaa Ao
TOYKN KNUMNEeHUa BoAbl.




Llikana KenbBMHa

B Hauane 19 Beka
AHIMMMMNCKUM YYEHbIM
nopaom KenbBmHOM bObisia
npeasaoXxeHa abconoTHas
TepMoAMHaMnyeckas
lWwkana. OgHoBpeMeHHO
KenbBuH 060CHOBaI
NOHATUE abCOMTHOIro
Hyns, 0603HaYnB UM
TemMnepaTypy, Npn KOTOpPOW
npekpalwaeTcs TenaoBoe
oBumxeHne monekyn. o
Llenbcuto ato -273,15 °C.

T= t+273,15
t=T-—273,15
0 K= —273,15C
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CBsA3b Mexay TeMnepartypou no Llenbcuro
Cc Temnepartypou no KesnibBMHY M no
dapeHremty

Tovka

KHNeHWA 212° ———-3 100° ——--—3 373
BOAbI
Tovka

nnasneHma f 32° - ————J 0° - 273
neAa

n°C=nK -273 =(1,8n + 32)°F
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DapeHreMta LUenecua KeneerHa




Ecnu B 18 Beke 6bl1 HAcToALWmMM «6ym»
OTKPbITUM B 06/1aCTN CUCTEM U3MEPEHUS
TemMnepaTypbl, TO C NPOLWJIOro BeKa Hayanachb
HOBasi Mopa OTKPbITUKA B 06nactn cnocobos
N3MepeHnss TemnepaTypbl.

CeroaHs cylecTtByeT MHOXeCTBO YCTPOWUCTB,
NPUMEHSAEMbIX B MPOMbILLUIEHHOCTHN, B ObITY, B
HaYy4YHbIX UCCNeNOoBaHNAX — TEPMOMETPSI
paclUMpeHNs N TeEpMOMETPblI MAHOMETPUYECKHUE,
TEPMO3IEKTPUYECKNE N TEPMOMETPbI
COMPOTUBNEHUS, @ TaKXe NMPOMETpUYecKune
TEPMOMETPbI, MO3BONAOWMNE UIMEPATD
Temnepatypy 6eCcKOHTaKTHbIM CnocoboM.



TepMmoMmeTp [lannnes

Urpywka-cyBeHup, Kk camomy lanuwneo Nanwnew oHa mMmeer BeCcbma
KOCBeHHOe oTHoweHue. lNpaBuibHOe Ha3zBaHWE 3TOW 3aHUMaTesIbHOW MU
KpacmBoi Bewmubl: «Galileo thermometer». Ha3zBaH 3TOT TepmomeTp
Tak, no-sMaAMMomMy, B yectb MNanuneo Nanunes, nepsbiM nsobperwero B
1592 roay TepMockon — npapoauTenb BCeXx TEepMOMETPOB.

Tepmomerp lanunes npeacrtasBnser co6ol CTEKNSAHHbIN UWAMHAP,
Hano/NIHEHHbIXW BOAOW, B KOTOPOM [JiaBalOT HaMOJIHEHHbIE uBe'rHou
XuUakoctbio (Boga + cCcnUpT + Kpacka) CTekNssHHble cdepuueckue
cocyauku. K KakaoMy TakoMy cdepuuyecKoMy MnoniaBKy MNpUKperJieHa
CHM3Yy 30/10TUCTAaA WM cepebpucrtas 6upka C BbIGUTbIM Ha Heun
3HayeHuMeM TeMmnepaTtypbl. B 3aBucmMoctMu OT pasMepa TepMoOMeTpa
KOJIMYECTBO MOMJIaBKOB BHYTpM 6biBaeTr oT 4-x Ao 11-Tu. [lnanasoH
TeMnepartyp, W3MepsieMbiX TEepMOMETPOM, HaxoAuTCA B paWloHe
KOMHaTHOM TeMnepaTypbl: 16-28 rpaaycoB. TeMmnepaTtypa onpeaensiercs
Nno HUXKHEMY M3 rnJiasBaroLmMX NonJiaBKoB.

MonsiaBKU NO-pa3HOMY HaMoOJIHEHbI XUAKOCTbIO TAKUM 06pa3oM, uTo
MX CpeAHAs TJIOTHOCTb pa3J/iMyHa: camMas MaJieHbkKass MJIOTHOCTb Y
BepxHero, camasi 6osbluas — y HAXKHEro, Ho y Bcex 6/im3ka K NJIOTHOCTH
BOAbl, OT/INYAACb OT HEE HEe3HAYUTEsIbHO.

C MOHMKEeHneM TeMneparypbl BO3AyXa B noMeLleHun
COOTBETCTBEHHO TMOHM)KaeTcA TeMmnepaTypa Boabl B cocyae, Bopaa
C)KMMaeTcs, U NJIOTHOCTb €€ cTaHoBUTCA 6onbwe. Mbl 3Haem, uTo Tena,
NJOTHOCTb KOTOPbIX MEHbLUE MJIOTHOCTU OKpYXaloWwenhn MX >XMAKOCTH,
BCN/1bIBAlOT B HEW. Tak U 3A4eCb: NONJIaBOK, Y KOTOPOro NJIOTHOCTb CTajna
Tenepb paBHA MJIOTHOCTU OKpY><allWehn BoAbl, CTaHeT BCMJIbiBaTb,
nokasbiBasli MOHM)KEeHMe TeMmnepaTtypbl. YeMm 6osiblie BCMAbIBLUUX
ny3bipbKOB, TEM TEMrepaTtypa HUXKe, YeM MeHblLUe Ny3bipbKOB NJaBaeT -
TeM Bbilwe (Ny3bipbKM MNOTOHY/IM, MOTOMY 4TO BoAa B cocyae oOT

HarpeBaHuMsA pacwmpuiacb M CTaJla MeHee IJIOTHOM — BCEé Jilerko m
MNOHATHO!)

3TOT TepMOMeTp, KOHEYHO, He O4YeHb TO4YHbIX, HO OLEHUTb
TeMnepaTtypy C norpewHoctbto B 0,4 - 4 rpaayca no3sonsier (B

3aBUCMMOCTU OT KOHCTPYKLMMN AAHHOro TepMoMeTpa, T.€. OT KOJInYecTBa
nonjiaBKkoB B HeM). Ho rnaBHoOe, OH O4Y€eHb KpaCMB!



TEPMOMETPbI paClUNPEHUS




TEPMOMETPHI
MaHOMeTpuyeckume




TEPMOMETPHI
TEepMO3/1EKTPUYECKME




TEPMOMETPbl CONPOTUBIIEHUS




NMMPOMETPUYECKUE
TEPMOMETPbI




llIka/1la CBeTOBbIX
TeMnepaTyp

8000 K
Eagleye H.1.D. 8000 K

Cuumit

7000 K

Eagleye H.I.D. 7000 K
[onyboit

6000 K

Eagleye H.LLD. 6000 K

5600 K
ConHeyHslil CBeT

2800 K
I"anorenosas saMia

Kermi

Kpachwii 2600 K
O0plyHas namna




LBeToBasa TeMneparTypa

e [loa uBeToOBOM TeMnepaTypowu
NOHMMAIOT TeMnepaTypy
abCconTHO YepHOro Tena, npu
KOTOPOM OHO UCMyCKaeT
N3Ty4YeHue C Ton Xe
XPOMATUYHOCTbLIO (C TOMN Xe

1200014 10000K 80004 UBETHOCTbHO ) , UTO U
lpumMepb! UBETOBbLIX TEMNEPaTyp KCEeHOHOBbLIX 1aMrl paCcCMaTpnBaeMoE U3J1y4yeHue.
3000H 43001 500014 e LiBeTOBada TeMnepartypa

XapaKTepusyer:

e - CNeKTpaNlbHbIXW COCTaB
N31y4YeHuns UCTOYHUKa CBeTa;

o - 06bEKTMBHOE BneyaTtneHme oT
LUBETA MCTOYHNKA CBETA.

Pa3Hble noan BOCNPUHUMAKOT OAMH U TOT Xe uBeT no-
pa3HoMmy. O6pa3HO roBops, NOHSATUE TOr0 UM MHOIO LBETa - 3TO
BCEro Siulb pe3ynbTaT HENMUCAHHOIO COorflalleHnsa Mexay
n04bMU Ha3bliBaTb onpeaenéHHoe owyLleHne 3puTenbHOoro
HepBa KOHKPETHbIM LBETOM, K NpuMepy, "KpaCHbIM".



BceneHHaa
yepes 10735
Nocne poXAEHUA

Heapa
CaMblX FOPAYHX
3BE34

Heapa seé3a —
KpacHbIx
FMraHTos

Pacwennenve
W CHHTES AAEp

SNHMUEHTP B3PLIBa
BOAOPOAHOH
Gombb!

Benbiwka Ha
ConHue (3-107K)

ConHevHan
KOPOHa

Pacnaa aToMHbIX
ofonovek
(NonHaa HoHK-
33UMA aTOMa)

[MoBEpXHOCTE CaMbIX
rOpAYKX 3BE3A
BbiclwKe TOYKH

KHNEHWA BEWWECTE

MNoBepxHOCTE
ConHua (6300 K)

ConHeYHbIE NATHA
(4800 K)

Kunenve soakl
(373K)

TaaHue nbaa
(273K)

CHHUMEHNE
asoTa (77 K)

CHM¥EHHE
B0A0POAS (77 K)

CHN¥EHNE
renua (4,2 K)

TemnepaTypa
BceneHHoH (3 K)

Huswana
AOCTHIHYTaAA
TEMNepaTypa

Da30BLIM NEPEXOA
B CUCTEME AAEPHBIX
CAMHOB Meau

&
f

NMorapudpmuueckan wkana KenbBWHA

KenbBuHa

NiyHeMHaa wkKana

TEMIMEPATYPA
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