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Pabora 4-8: Omnpenenenne nocrossuHoii Credpana-boabumana u nocrossnnoi [inanka

CryneHt rpyImma

Jomyck Brinonnenue 3ammra

Ilenv padomsi. W3ydeHUE OCHOBHBIX 3aKOHOMEPHOCTEM TEIUIOBOTO W3JIYYCHHUS U
onpenaeneHue noctossHHoi Credana-bonbiimana u mocrossHaoi [1nanka.

Ilpubopwvt u npunadnexcrnocmu: ONTHUYECKUN MUPOMETP C HCUE3AOLICH HUTHIO, JaTp,
aMIIepMETp, BOJBTMETP, JaMIIa ¢ UCCIIeyeMOM BOJIb(PPaMOBON HUTHIO HAKAJIMBAHMUSI.

Onucanue yCTAHOBKH

MeTo1bl UBMEHEHHS TEMIIEPATYPhI TEJa MO €ro
TEIJIOBOMY U3JTyYEHHIO HA3bIBAIOTCS ONTHYECKOI
nupomMerpuei. OHU 0COOEHHO YOOHBI IPU U3MEPEHUU
BBICOKUX Temneparyp. OIUH U3 TaKUX METOJIOB —
APKOCHHOU MEM OO0 UMEPEHUA MeMNEPAMmYPbl.

OH OCHOBaH Ha BU3yaJIbHOM CPaBHEHUU SIPKOCTH
ATaJOHA — PaCKAJIEHHON AYrooOpa3HOil HUTH JIAMIIbI
napoMeTpa 1 ¢ IpKOCTHIO H300paXEHUS PACKAIEHHOTO
UCCJIeIyeMOTO Tela (B HallleM ciiy4dae BOJIb(PpamMoBO
HUTH JIAMITbl HAKAJIMBaHUs B TyOyce 2). Pasencmeo
BUOUMBLX APKOCMELL, PUKCUPYemCs NO UCHE3HOBEHUIO
U3006padcenuss HUMYU NUPOMempa Ha one packanreHHol
B0JIbHPAMOBOU HUMU TAMNbL HAKATUBAHUS 8 MYOyce 2.

Tok B HUTH JaMITbl TUpoMeTpa 1 MOKHO N3MEHSTH,
Bpalnas perysaTop HanpsokeHus — natp 9 . 3HaueHus Toka

Puc. 1. BHelnuit Bi yCTaHOBKH I i W HAIIPSKEHUS Ui ta BOJIb()PAMOBOI HUTHU JIAMITBI
HaKaJIMBaHUs B TyOyce 2 U3MEPSIIOTCS aMIIEpMETPOM 3 U BOJIbTMETPOM 4, a IPKOCTHYIO

TeMIIepaTypy Tﬂpk BOJIL(PAMOBOM HUTH HaKaJIMBAHUS - MO IKAJIE ONTUYECKOro MUpOMETpa 8

(mIKaia mupoMeTpa MmporpaayupoBaHa B rpagycax Llenscus, a pacy€rsl HEOOXOAUMO
poBOAUTH B rpamycax KenbBuna!).
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BoinosiHeHue padoThI
Ynpaxuenue 1. Onpenenenue nocrosuuor Credana-bonbiimana 6
1. BxutounTte ycTaHOBKY TymOsiepoM 6 (cM. puc. 1).
2. YcranoBure 0enyto OTMETKY Ha nepekitouaresne 10 mupomerpa HanmpoTUB cepoit OTMETKU Ha
KOpITyce MUPOMETpaA.
3. Perymsropom 5, momaBas Hampsokenne U; Ha BonbdpaMoByH HHTH HakalMBaHU,
no0elTech BUIUMOTO CBEUYECHHsI 3TOM HUTH B TyOyce 2 (cM. puc. 1). 3anummre B Tadmuiry 1

BEJIMUMHY HaIPSKCHUS Ui u cuer Toxa | , TEKYIIIETO MO BOJb()PaMOBON HUTH.
4. CoBMmectuTe, TIsad B OKYJSIp
nupomerpa 11, nayrooOpa3Hyr0 HHTH
nUpOMETpa € BOJb(PPAMOBON HHTHIO
JaMIIbl HaKaJuBaHUs TyOyca 2.
5. TloBoporom matpa 9 (cm. puc. 1)

Jdobeiimecb  paeenHcmea BUOUMDBIX

[IPAaBWIEHO  HEIPABUIBHO  HEIPABWUIBEHO ApKocmei cpeonezo  yuacmka
0y2000pa3Hoil HUmMU nupomempa u

Puc. 2 ¢ona packanénumnoir  6onvhpamosoi

Humu (CM. pHUC. 2) HW OTCUHUTANTE
SPKOCTHYIO TEMIIEPATYPY |, 10 HUKHEH 1mKkane mapomeTpa 8 (cM. puc. 1).

Eciu Temmepatypa BonbdpamoBodt HuTH oOkaxeTrcs — Oombme 1400 °C, TO BBemguTe
OCJIa0SIONUN CBETOMUIBTP, YCTAHOBUB O€Myl0 OTMETKY Ha mnepekimtouarene 10 mupometpa
HAlPpOTUB KPACHOM OTMETKM Ha KOpIyce mnupoMerpa. TemrepaTypy B OTOM Cilydae
OTCUUTHIBAUTE MO BEPXHEH IIKAJIE TUPOMETPA.

BHuMaHmMe: ImKanga MUpOMETpa MpOTrpaaynpoBaHa B rpaaycax llempcus, a B Tabmuiy u B
dbopmyny spxoctHyio Temmnepatypy I, U UCTUHHYIO Temmeparypy Bolb(pamosoi mutu 1’
HE00X0IMMO TiepeBecTH B rpaaychl KenbpuHa!

Tabnuya 1
Ul |1 TﬂpK ' ]-: aT O-i ’ <O'>, S<G> '
No B MA K K Bm Bm Bm
w: - K* WK K
1
2
3

6. Onepaiuio, ONMHUCAHHYIO B MyHKTE S5, MOBTOpUTE €mI€ JBa pa3a MpU APYIHMX 3HAYEHUSX

Hanpsokenus U; B nenu Bonbs(paMoBoii HUTH U cuilbl ToKa |; B Held.

7. OnpenenuTe i KaxXI0ro Clydas HCTUHHYIO TEMIIEPATYPY | paCKaaéHHOM BOJIbPPAMOBOM

HUTH 10 Tabnuiie 3, 3Has APKOCTHYIO TEMIIEPATYPY BOJIb(HPAMOBON HUTH Tﬂpk :
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8. PaccumTaiiTe A8 KaXKIOTO 3HAYEHUS MCTHHHOW TeMmepaTypsl | mocrosunyio Credana —

BonbiMana G 1o Gpopmyie:
o = IiUi
[ aT S Ti4 1)
rae S=5-10° 4" - miomans noBepxHocTH GOIBYPAMOBOIT HHTH.
3HaueHue KOdQUIMEHTa YePHOTH A Ui BOIB(PPAMOBON HUTH BO3BMHUTE U3 TaOJIHIBI 3 |

E€ BenmmunHa 3aBUCUT OT APKOCTHOM TEMIIEpaTyphl Tﬂp,( BOJIb()paMOBOI HUTH.
11. Onpenenute cpeanee 3HaueHue noctostHHoi Credana — bonpiiMana o gpopmyre:

(o) =22

rae N - 4ducno u3aMepeHui.

12. CpenHekBaipaTUIHOE 3HAYEHUE S<g> omnpenenure mno Gopmynie: S(a) - n (n _ 1) ,

rae N - yucno uamepeHuil.

13. OTBeT 3amuIINUTE B BUJE: O = <O-> itp,k S<G> ,
rae ;uist N=3 u BepoATHOCTH JoBepuTenbHOro nuTepBana P =0,95, kospdunnent CrrromeHTa
paBeH t, = 3,2.

14. Omnpenenure OTHOCUTENbHYIO TMOTPEIIHOCTh H3MepeHus mnoctossHHol Credana -
bonenmana:

&= Gmeopuﬂ N <G> . 100 %

(@)

-8
e Opeopun = 2-67-107 ——= 4 ~ TEOPETHHECKOE 3HaUCHHE, (O' ) - cpe/lHee 3HAYCHUE,
M .

IMOJIYYCHHOC U3 OIIbITA.

15. Cnenaiite COOTBETCTBYIOIINI BBIBOJ.
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Yupasxkunenue 2. Beruucienue nocrosiuHoit ITnanka h
1. BeimumuTe B Ta0auIly 2 MOJyYEeHHBIC U3 YIPAXKHEHUS | TpU 3HAUYCHHS TTOCTOSTHHOM

Credana — bonsimana Oj .

Taobnuuya 2
: h.
" o, ' (h). Shy:
Bm i - ¢ Joc-c Jhc-c
M- K*
1
2
3

2. Ilo monmyyeHHbIM 3HaueHUsIM nocTosiHHON CTedana — bonbiiMana o; , paccunTanTe

COOTBETCTBYIOIME 3Ha4eHUs nocTosHHol Ilnanka Ny mo gopmyune:

g M
e ©= 3-10°—. CKOPOCTB CBETA B Bakyyme, 77 = 3,14

_23 Morc
k=1.38-10 23 7 - mocTostHHAas bopimMana.

3. Cpennee 3HaueHue noctossHHOM [lmanka onpeaenute mo Gpopmysie:

=2

, TIe N - 9uciio u3MEpEeHUH.

4. CpeHEeKBaApaTUIHOE 3HAYCHHE S<h> omnpezaenute no hopMmyiie: S<h> - n (n _ 1) :
rae N - gucino usmepeHui.
5. OTBeT 3anMIIUTE B BULE: h= <h> itp,kS<h> ,

rae ;uist N =3 1 BepoATHOCTH JoBepuTenbHOrO HTepBasa P =0,95, koadpdunment CrrromeHTa
paBeH U, = 3,2.
5. OmnpenenuTe OTHOCUTEIBHYIO MOTPEITHOCTh U3MEPEHHUS ITocTosTHHOM [Imanka
Meopun (M)
— meopust . 100 %
(h) ’
h =6.63-107>* Jorc-
rae yeopus = O Loic-c - TEOPETUYECKOE 3HAUCHUE, <h> - CpelIHEE 3HAUCHUE,

TIOJIYYCHHOE U3 OIBITA.
6. CnenaiiTe COOTBETCTBYIOIIUNA BBIBOI.
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XapakTepuCTUKH U3Ty4eHUs BOJIb(HPAMOBOI HUTH

Tabnuuya 3

T K T, K ar

1000 966 0,105
1100 1056 0,123
1200 1149 0,141
1300 1256 0,162
1400 1330 0,175
1500 1419 0,191
1600 1508 0,207
1700 1566 0,222
1800 1624 0,237
2000 1857 0,256
2100 1943 0,274

KonTposbHbIE BONPOCHI
1. Uro Takoe TemnoBoe wu3nydyeHue? Jlalite omnpeneiaeHus OCHOBHBIM XapaKTEPUCTUKAM
TEIUIOBOTO U3TyYCHHUS.
2. Yro Takoe abCoMOTHO YE€PHOE, CEpOe U peaibHOe Tema?
3. Urto Takoe TepMOJIMHAMUYECKOE paBHOBECUE?
4. OCHOBHBIE XapaKTEPUCTUKHU TEILIOBOTO U3TyUCHHS.
5. Mogens abcomoTHO 4€pHOTO Tena. KpuBble TEMIOBOrO W3JIy4eHHS aOCONIOTHO YEPHOTO
Tena. AHaIU3 KPUBBIX TEIJIOBOTO U3ITyYCHUS.
6. ChopMmynupyiTe OCHOBHBIE 3aKOHBI TEIJIOBOTO U3JIyYCHUSI.
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BHUMAHME: Bam He HaJg0 NPOBOAUTH SKCIIEPUMEHT CaMOCTOSITEeNIbHO. 3a Bac »To cnenanu
noo6peie monu. Bama 3agada opopmuTth 1abopaTopHyr0 padoTy Mo mpuMepy J1abopaTOpHO
paboTsl 0-1 (He Ha/IO epenuChIBaTH BCE MOAPSIA).
1) Heobxoauma mamka

Pabora 4-8: Omnpenenenne nocrosuHoi Crepana-boabumana u nocrosinnoi Ilinanka

CryneHt rpymnmna

Jomyck Brinonxenue 3ammra

Ileny padompl: W3y4YEHHE OCHOBHBIX 3aKOHOMEPHOCTEM TEIUIOBOTO M3IMYyYECHUS U
onpeneneHue nocrosinuoi Credana-bonbimana u nocrosiHHoM [1nanka.

Ilpuboper u npunaonesxcrnocmu: ONTAYECKUNM NHUPOMETP C HCYE3AIOWIEH HUTBHIO, JaTp,
aMIIepMETp, BOJILTMETP, JIaMIla ¢ UCCeyeMOoi BOIb()PaMOBOM HUTHIO HAKAJTMBAHUS.

2) HaszBanue ynpaxHEHUs

Ynpaxuenue 1. Onpenenenue nocrosinaoi Credana-bonbiimana
3) Tabnuma

Taonuua 1
U, 1, Toprc s T, ar o, <o->, S<a>,
Ne B MA K K Bm Bm Bm
1
2
3

4) Tlox Tabnuiieit pacuéTHpie GOPMYIIBI, TPOBEPKA UX PA3MEPHOCTH U CAMHU BBIYMCIICHHS.
5) I'paMOTHO 3amucaH OTBET.
6) Ilpu HEOOXOIUMOCTH CaeNIaTh BBIBO U rpaduk (rae ero tpedyror)

Pe3yabTarhl 3KCHIEPMMEHTA NMPUBOAATCH /sl KaxK10i Opuraabl Huske. Homep Opuraani
COBIIAJIAET ¢ mocJjeaHeil nudpoi Bamei 3a4€THON KHUKKH.

BHUMAHMUE: jas  3amurThl Ja00paTopHOil padoThl Heo0XoauMo €€ o(OpMHUTD,
NMPOBECTH PACYETHI COIJIACHO pe3yJbTaTaM »J3KcnepuMeHTa st Bameid Opuraasl,
rpaMoOTHO 3aNOJHUTH TA0JUIbI, IPOBEPUTH pa3MepHOCTH (GopMyJl, TPAMOTHO 3aNMCATh
OTBEThI M OTBETHTHh B MUCbMEHHOM BH/Ie HA KOHTPOJIbHbIE BONPOCHI.

Coororpapupyiite Bamy padory, a Tak ke OTBEeTbI HAa KOHTPOJIbHbIC BONPOCHI, M
npunriute ¢pororpapun mue Ha WhatsApp no teu. +79092075972

He 3a0ynpte moanucats Bamry mabopatopayto padbory.

ToMmy, KTO BBITIOJHUT BCe TPeOOBaHMUS, 5 3a4Ty JIAOOPATOPHYIO padoTy.
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YroObl mpaBuiIbHO  O(opMIATH  JTabopaTopHble  pabOThI, IMOCMOTpPUTE Ha  caiite
http://vinoglyadov.ucoz.ru B manouke «Jlyisi CTyI€HTOB 3a04HOTO OOyUEHUsS», Jlajee HaWIuTe
nabopaTtopHyto padoty 0-1 u BHUMATENIBHO pa3depute e¢.

bpuzaovt 1 u 6 Taonuua 1
U, 1, Tﬂp,(, Touem » dr 0; <0>, S<G>,
Ne| B MA K K Bm Bm Bm
W K* W K* W2 KE
1 3 21 | 1056
2 5 56 |1419
3 7 76 | 1566
bpuzaowvt 2 u 7 Taonuuya 1
U, 1, Toprc » Toem » ar o, <o‘>, S<G> :
Ne| B MA K K Bm Bm Bm
W K* e K WK
1 4 21 11149
2 6 65 |1508
3 7,5 94 | 1624
bpuzaowvt 3 u 8 Taonuya 1
U, l, Typrc Toom ar lof <(7>, S<6>,
Ne| B MA K K Bm Bm Bm
W K* W K e K
1 4,5 42 | 1330
2 6 65 |1508
3 7,5 94 | 1624
bpuzaowvt 4 u 9 Taonuua 1
U, l, Typrc Toom ar log <(y>, S<a> ,
Ne| B MA K K Bm Bm Bm
w:-K* W K W K
1 5 57 11419
2 6 65 | 1508
3 7 76 | 1566
bpuzaowt 5 u 10 Taonuua 1
U, l, Tﬂpk, Touem » adr 0; <O'>, S<J>,
Ne| B MA K K Bm Bm Bm
W K? W K e K
1 5 56 | 1419
2 7 /6 | 1566
3 9 168 | 1943
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OTBeTbI HA KOHTPOJIbHbIE BOIIPOCHI
1. Yto Takoe TemnoBoe udiydenune? Jlaiite onpenesieHnsi OCHOBHbIM XapaKTePUCTHKAM
TEIJIOBOI'0 U3J1y4YeHUs

Tennoevim Hazvigaemcs INEeKMPOMACHUMHOE —U3LyYeHUue, 00)CIO6IeHHOe MEeNnI08bIM
08UdCCHUEM ATMOMO8 U MOJEKY]l ewjecmea (mo ecmv e20 GHympeHHel dHepauell) u 3a8ucsujee
MOAbKO OM memMnepamypul U ONMU4ecKux c6oUCme eeuecmada.

Bce Tenma mpu Temmeparype Bbimie aOCOMIOTHOTO HYyJs T =0K, HW3Iy4alOT TEIIOBYIO
DHEPIHUIO0.

2. Uto Takoe a0COJIOTHO YépHOE, cepoe 1 peasibHOe Tejia?

Kosgppuuyuenmom noznowenua Q,1 HaA30186a€MC  GEIUYUHA, PABHASL OMHOULEHUIO

na@aiou;erj Ha mejlo 9Hep2uu Wnadaiou;a;z 30 KakKou-mo nPpOMesNCYmoK 6pemMeHU, K eeludluHe
I’ZOZJZOWéHHOZZ IHEp2UU Wnoa/loméHHaﬂ 3a moni JHce NPOMENCYMOK 8PEMEHRU.

NO2NOWEHHA
Wna()a}ou;aﬂ , [aVIT ] = be3pasmepHas
IIo onTnyeckuM CBOMCTBAM BCE TEa ACIIATCS Ha: a0COIIOTHO qépHBIC TCJa, CCPBIC TCIIa U
PCAJIbHBIC TCJIA.

Abconomuo YépHbIM me1oM HA3bIBAEMC s Melo, KOmopoe npu aobotl memnepamype
nociouwaem 6cé nadamu;ee HA Heco menjlosoe UsjlydeHue.

av,T -

Jist abcomoTHO 4€pHOTO Tesna KOdQ HUUHCHT NOMNIOWEHUs O, 1 = 1.

CepblM mejiom HasvleaenicsA meJiio, Koaqbqbuuuenm nociowerusl Konopoco MeHbvuile eduHuubz

a. + <1, no oounaxoe ons ecex wacmom npu dannoii memnepamype.
v,T

(npu pa3HbIX TemrnepaTypax T , Ko3(QUIMEHT MOTJIONIEHUS CEPOro Tea a,; B oO1em

CIIy4ae MOXKET OBITh Pa3JIMYHBIM).
Peanvnvim menom nazvieaemcs meno, KO3gouyuenm noioueHusi Komopoz2o MeHvuie

edurmubz av-l- < 1, HO 3asucum on 4acmonivl U memnepanitypsl meild.

3. Uro Takoe TepMOAMHAMHUYECKOE PaBHOBecHe?
Bceskoe Teno, wm3nmywas caMo, BMECTE€ C TEM IMOIJIOMIAET YacTh JIYYUCTOM DJHEPTHH,
UCITyCKaeMOM APYTUMH TEJIaMHU. JTOT MPOLECC HA3BIBACTCS JIYUENO2/I0U{€HUEM.

Hcnyckast SHEPTUIO M OTHOBPEMEHHO MOTJIONIAS, TEIO MOYKET PUUTH B COCTOSTHUE TEILIOBOTO
paBHOBECHs, KOTJIa €ro TeMIlepaTrypa yKe€ He u3MeHseTcs. TemmepaTypa, COOTBETCTBYIOLIAS
9TOMY COCTOSIHUIO, HA3bIBACTCS MeMnepamypoil Iy4ucmoz20 pasHo6ecus.

Tepmoounamuueckum pagHoecuem CUCHIEMbl HA3bIBAEMCA MaKoe COCMOSHUE CUCMeMbl,

npu Komopom nioboe meno Cucmemvl U3Lyuaem posHO CHIONbKO MENI080U IHEPSUU, CKONbKO
€20 noanowaem 3a 00HO U Mo JHce 8PeMs.
[Ipu TepMOIMHAMUYECKOM PaBHOBECUU BCE TE€Ja CUCTEMBI UMEIOT OJIHY U Ty )K€ TEMIEPATypy.
OTO BBIpaBHUBAHHME TEMIEPATYPHI IPOUCXOIUT aBTOMATHYECKH: KAKI0€ TEJNO 33 OJHO U TO XK€
BpeMs IOIVIOIIAET TAKOE € KOJMYECTBO TEIUIOTHI, CKOJIBKO €r0 M H3JIy4aeT 3a TOT K€
POMEKYTOK BPEMEHMU.



9

4. OCHOBHBIE XaPAKTEPUCTHKH TEIJIOBOT0 U3JIyYCHUS
JInsl KOJIMYECTBEHHOW OLEHKM IPOLIECCOB JIYYEUCITYCKaHUS W JIYYEIIOIVIOIIEHUS] BBOIATCS
CIIEYIOLINE XapAKTEPUCTUKU:
- CheKmpanbHas NAOMHOCHMb IHEpeemuyeckoil ceemumocmu (WA CHEKMPATbHAA

JIYYEUCHYCKAMeNbHAsl CHOCOOHOCHb mea) I (umu I, 7)) - BennuuHa, paBHas OTHOIICHUIO

suepriun AW | koTopyio msiyuaer mosepxsocts mwiomansio S 3a Bpems df B unTepBane
s Bo A (wmw wacror dv).

dw I Bt
r = = =
AT dS-dt-d A [r“] com® M
L= w , I:rv,T:IZ ,ZZOfcl = ﬂi);‘c _
dS'dt'dV C'MZ* M

c
- JIHepcemuueckan ceemumocmop RT (I/IJII/I unmezpaibHan JqydveucnycKkamejibHaA
cnocodnocms mena) — BenuuuHa, paHas otHomenuio »Hepruun AW | xotopyro usmyuaer
nosepxHocTs wiomansio dS  3a Bpems dt Bo BcéM muTepBane mmH Bome 0< A <o (wm
dw Il Bt
(]2 2Bt

T 2

c-M

R =—
T dS-dt P

YaCTOT 0< v <o):

[e¢]
) R.=|r .dv
[Tpruém: T j T
5. Moaesb a0COJIIOTHO YEPHOTO TeJia.
Kpusbie TensioBoro udjay4yeHust a0COJIOTHO YE€PHOIO TeJia.

Mopaesb a0COJTIOTHO YEPHOTO Teia

AOCOIIOTHO Y€pHBIX TENl B MpUpoje He cymiecTByeT. OaHaKo,
MOJIE/Ib TAKOTO TeJIa CO3/1aTh MOXKHO (puc.1).

Eciu B3saTh TBEPAYIO 3aMKHYTYIO O0OJOYKY, 3aU4€pHEHHYIO C
BHYTPEHHEN CTOPOHBI M HWMEIIIYI0 MAJICHBKOE BXOJHOE
OTBEPCTHE, TO TMOJOCTh ATOW 000JI0UKM OyAeT BecTH celds Kak
abcomoTHO Y€pHoe Teso. JIroboe TerioBoe u3nydyeHue, nonasiiee
BOBHYTPh 3TOW 000J0YKH, OyJET HCHBITHIBATH MHOTOKPATHBIE
OTpPa)KE€HUs OT €€ CTEHOK, ITOKA MTOJIHOCTBIO IOTJIOTUTCSL. Puc. 1

Eciu ke Takyio 000JOUYKY OKPY>KUTH TEIJIOU30JUPYIOIIUMHU
CTEHKAMH U HArpeTh, TO U3 OTBEPCTHUS 3TOM 000JIOUYKU OYJET BBIXOAUTH U3ITyYeHUE MOJ00HOE
U3ITy4YEeHHIO a0COTIOTHO YEPHOTO Tela.

Paznaras 510 wu3iMydeHUE B CHEKTP, U, HU3MEpssi MHTEHCHUBHOCTb DPAa3JUYHBIX YYaCTKOB
CIEKTpa, MOXKHO IKCIIEPUMEHTAIBHO MOIYYUTh KPUBble MENn106020 U3NYUEHUA ADCOTIOMHO
YeépHOo20 mena.
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Pe3ynbraThl Takux MccieOBaHUM TOKA3aHbl HA pUC 2.
Kpusble TensioBoro usjiyyeHuss a6COJIOTHO YEPHOTO TeJIa PH PA3JIHYHBIX TeMIlepaTypax

Y

|
CTETI0 K]

1 2 3 A, MKM

Puc. 2

AHanu3 3TUX KPUBBIX MTOKA3bIBAET, YTO:
- TEIJIOBOE M3JTyYeHUE a0COIIOTHO YEPHOTO TEJIA UMEET CIUIOMIHOMN CIEKTD,
- C YBEIMYECHUEM TEMIEPATyphl TeJa MAaKCUMyM WHTEHCUBHOCTHU W3JIyYEHHUS CMEIIaeTcs B
CTOPOHY MEHBIIHX JJIMH BOJH (MJIM B CTOPOHY OOJIBIIKUX YaCTOT),
- C YBEJIMYEHHEM TEMIIEPATypbl PE3KO BO3PACTAET MAKCUMAJIbHOE 3HAYECHHE CIIEKTPAJIBHOMN
IUIOTHOCTH 3HEPreTUYECKON CBETUMOCTH TEIA.

[Tnomane moa m000M KpUBOW TEIUIOBOTO HM3IYy4YEHHUs paBHA JSHEPTeTUUYECKOW CBETUMOCTH
a0COJIIOTHO YEPHOTO TeNa R, IPH JaHHOM TeMmeparype.

6. Chopmyiupyiite 0OCHOBHBbIE 3AKOHBI TEIIOBOI0 M3JIyYeHMSI
3akon Kupxrodga ni1s TenioBoro u3jiyuyeHusi peajbHbIX Tejl
Ommuowienue u3nyuamenbHol cnocoonocmu a0b6o2o mena Y,1 K €20 NO2I0owamenbHoll

cnocobHocmu «,; npu OaHHoOu memnepamype T He 3asucum om Npupoovl mena U s6JsAemcs

ONsl 8cex mejl YHUBEPCANbHOU (OYHKYUel u4acmomsl U3NYHeHUs U MmeMnepamypwvl, pAasHol
U3TYYamenbHOl CHOCOOHOCMU aDCONIOMHO YEPHO20 mea, m.e.

I 1 0
= v,T. (1)
av,T
Takum o6paszom, u3 3akona Kupxroda cnegyer, uro:
- TEIJIOBOE W3IyYEHHE PEAbHBIX TEel BCETJa MEHbBINE TEIUIOBOTO HM3TyYeHUsS aOCOJIOTHO

4yEpHOTOo Tena (Tak Kak JJisl pealbHbIX TeJl BCETia av,T <1 ),

- TeJ0, KOTOPOE CUJIbHEE MOIJIONAeT TEIIOBOS U3JIyueHHe B KaKOM-THOO MHTEPBAJIC YacTOT
dv (umu mmun BoamH dA), Oyder cuiibHEe B 9TOM ke MHTepBase yactoT v (WiM AJUH BOJH
dA)u usnyuars,

- eclid JBa Teja MNpU OAHOM M TOM K€ TemmepaType [ MOTJIONIAI0T Pa3HOE KOJUYECTBO
TEIUIOBOM DHEPIUH, TO M M3JIydE€HHE STUX T MPH ITOW e TEeMIepaType IODKHO OBITh
Pa3INYHBIM.
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3akon Credana-bosbuMaHa /15 TEIUVIOBOr0 U3JIyYeHHUsI A0COJTIOTHO YEPHOTO TeJia
Dnepeemuueckas ceemumocmv Rp abcomomno uéprnozo mena npsmo nponopyuonanvha
uemeepmoil cmenenu e2o aOCOIIOMHOU meMnepamypbl

R, =0T 4, (2)
BT

MZ_K4

rne o =5,67 1078

- nmocrosinHas Credana-bonbiimana,

T - a6comornas Temreparypa teia, K.
3akon Credana-bonpivana He JaéT OTBETa OTHOCUTENIBHO PpACHpEACNICHUs] HSHEPTUu
U3ITy4eHUs a0COTIOTHO YEPHOTO TeJa MO CIEKTPY.

3akonbl BuHa 1J1s1 TeN10BOr0 U3J1yYeHusi A0COIIOTHO YEPHOT O TeJla

3akon cmewenusn Buna.
Hnuna éoamnvt A , Ha KOMOPYIO NPUXOOUMCA MAKCUMYM MENN06020 USNLYYEHUs AOCONIOMHO

uEépHO20 mend, 0OpPamHoO NPONOPYUOHATbHA e20 abcontomuol memnepamype T .

b
Ainex = =5 3)

rie b=2,9-10"° u- K — mocrosiuuast Buna, | - aGcomroTHast TeMmeparypa tena, K.

Bmopoii 3axkon Buna:
Benuuuna  makcumanvnoco  3HaueHuss  CNEKMPANbHOU  NIOMHOCMU — SHEPeemuieckou

ceemumocmu abCOIOMHO YEPHO20 mena 5. NpPAMO RPOROPYUOHANLHA NAMOU CIMENeHU €20
abconromuol memnepamypol 1 .

5
iy =CT> @)

Bm
—3 ¢ - IocTosiHHast BuHa, T - aBcomroTHas Temmeparypa tena, K.
K

e C=130-10°—
M .

3akoH Paaesi-/[zkuHca 1J151 TEIJI0BOro U3JydeHusi A0COJI0THO YEPHOTO TeJia
CnexmpanvHas nIOMHOCMb IHEPLEeMUUECKOU C8eMUMOCMU AOCOIIOMHO YEPHO20 Mead NPIMO
NPONOPYUOHATBHA €20 AOCONOMHOU memMnepamype

I =——KT (5)
I

23
rne K=1,38-10 a -nocrosinHas bonmbimana, 7' — abcomoTHas TeMieparypa tena, K.



12

3axon Ilnanka 11 TeNJIOBOro M3JIy4eHusi A0COTIOTHO YEPHOIO TeJla

IIONBITKM TEOPETUYECKU YCTAHOBUTH 3aKOH PACHPENECICHUS YHEPTUM B CIIEKTPE U3IyYCHUS
aOCOJIIOTHO YEpPHOr0 TeJla, OCHOBAaHHBIE HAa 3aKOHAX KIIACCHYECKOW TEPMOJIMHAMUKH, HE
yBeHUanuch ycrnexoM. Toapko B 1900 rogy Makcy [Inanky yaanocs moayduTh BUA (PyHKIUU

0 . N
I, 1, KOTOPBIM XOpOILIO COIJIACOBBIBAJICSA C OIBITHBIMHU JaHHBIMHU BO BCEM CIIEKTPE U3IIy4EHUS
a0COJIFOTHO YE€PHOTO Tea.

0
Hnsa nonmydenns ¢yskmum [ I[liaHky npunuoiock oOTKas3aTbesi OT  KIACCHYECKUX

NPEACTABICHU O HENPEPBIBHOCTH M3IYYEHUs OAJIEKTPOMArHUTHBIX BOJH. OH BBICKa3all
TUIIOTE3Y, YTO JIEKTPOMATHUTHOE M3Jy4YEHUE UCITYCKAETCS TEJIOM B BHUJIE OTAECIBHBIX IMOPLUN

SHEPruu & (KBAHTOB), BEIMYMHA KOTOPBIX MPOMOPLMOHAIBHA YACTOTE U3TYyUYEHHUS:
g=hv

34
rne h=6,62-10"" /ic- ¢ - nocrostanas Inanka, v - yactora usinydeHus, 1 .

Ha ocHOBe 3THX Ipe/IoioKeHriH ObLT MaTEMATHYCCKH ITOTYYCH 3aKOH TEIJIOBOTO U3TYUCHHS
abcoroTHO uépHoro tena (3axon Ilnanka):

i 27v° hy
vl c2 v , (6)
ekl —1

-34
rae h= 6,62-10 ,ﬂDfC * C - moctosiuHas Ilnanka; v - yactora usinydenus, [ y;

g M
T - abcomoTHas Temneparypa Tena, K; ¢ =3-10" — — ckopocTs cBeta B Bakyyme;
c

k=138-10"% ﬂ% - IOCTOsIHHAs bonblMaHa;

e=2,72 — ocuosanue HATypaJIbHBIX JOTapU(PMOB.

®opwmyna [1nanka (6) HAXOAUTCA B MTOJTHOM COOTBETCTBUU C ONBITHBIMU JaHHBIMHU. U3 3TOi
bOopMyIIBI TOTYYAIOTCS KaK CICACTBUE BCE OCTABHBIC 3aKOHBI TETNIOBOTO U3ITyUCHHUS.



