JIABOPATOPHAS PABOTA Ne 4 4
YPABHEHUE COCTOAHUSA BAH-IEP-BAAJIBCOBCKOTI'O I'A3A
10.B. Tuxomupos
O3HakoMbTeCh ¢ Teopued B KoHcrekTe u yueOHuke (Casenwes, T.1, §91, §123,
§124). 3anycture nporpammy PHYSICS\BOOKS.exe. HaxxmMuTe MbIIIbIO KHOIKA
«Tepmoy», «M30TepMbl peanbHOrO raza», «Pusuka». 3anuiure HeoOXOauMOe B
CBOI KOHCIEKT J1a00paToOpHOM pabOTHI.
HEJb PABOThbI:
. 3HAKOMCTBO C KOMIIBIOTEPHON MOJIEJIBIO, ONUCHIBAIOLIEH BELIECTBO B I'a30-
00pa3HOM COCTOSIHUH U €r0 MEePEX0/]] B KHUIAKOE COCTOSTHUE.
. DKCcnepUMEeHTAIbHOE TOJITBEPKACHUE 3aKOHOMEPHOCTEN TOBEICHUS pealb-
HOTO rasa.
KPATKAA TEOPHUA:
OU3NYECKHWM ra3zom Ha3pIBaeTCsl BEIIESCTBO, HAXOIAIIEECS B Ta3000pa3HOM CO-
CTOSIHHM.
«HI[EAJII:HBIVI ['A3» 3T0 Ha3BaHHWE MOJCIH, ONKCHIBAIOMICH (U3UYCCKHIA Ta3,
HaXOJSIIMNACA B CHJIBHO Pa3peXEHHOM COCTOSHUU (IIPH HE CIMLIKOM OOJBIINUX
JABJICHUSAX U TOCTATOYHO BBICOKMX TEMIIEpaTypax). Y paBHEHHEM, CBSI3bIBAIOIINM
napameTpbl COCTOSIHUSA HJI€aIbHOrO Trasa, SBISIETCS ypaBHeHHE MeHeneena-
Knaneiipona. IloatoMmy oHO wumeer Bropoe Ha3anue: YPABHEHUE
COCTOAHMA NMAEAJIBHOI'O I'A3A. Ero Bun usBecren: pV = VRT, rae p -
JaBJeHue ra3a, V - o0beM rasa, V - KOJIM4ECTBO KWiIoMousel, R - yHuBepcanpHas
ra3zoBasi IOCTOsIHHas1, T - Temneparypa rasa.
Bonee TouHas Monenb (gu3MUecKOro (peajbHOro) raza Oblia mpenioxkeHa BaH-
nep-Baanbcom. OHa Takxke sSBIsS€TCS MPUOJIMKEHHOM, HO JIyYllle ONUCHIBAET MPO-
1IECChl, HEXeNIn Mojienb «uaeanbHbii ra3y. BAH-JIEP-BAAJIBCOBCKUM (BaB)
Ha3bIBaeTCAd BOOOpakaeMbli ra3 (MOJelb), TapaMeTPhl COCTOSIHUS KOTOPOTO TOYHO
MOAYHMHSIOTCS] YPAaBHEHUIO

2
Ep+ ijﬁv—vb) = VRT,

Ono nHaseBacTcs YPABHEHHWEM BAH-JIEP-BAAJIBCA. 31ech a u b - KoHCTaH-
Tbl Ban-nep-Baansca.

JOBABKA K BHEIIHEMY JTABJIEHUIO (a) oOycrnoBiieHa B3aUMHbBIM MPUTS-
AKECHUEM MOJICKYJ APYT K APYTY.

I[TIOITPABKA K OBPBEMY (b) xapakrepusyer Ty 4acThb 00beMa, KOTOpas HEI0-
CTYIHA JUId JBIDKEHUS MoJiekys. OHa paBHa HECKOJIbKHUM CYMMapHbBIM OObheMaMm
MOJIEKYJI, COJIEPKAIMXCS B rase.

M30TEPMOM HasbiBaeTcsi 3aBUCHMOCTD JaBJIeHUsI OT oObemMa JaHHOTro ((hHuKCH-
POBAHHOTI'0) KOJIMYECTBA BEILIECTBA MPU MOCTOSSHHOW TeMIIEpaType.




(r<I'<r%7)

Puc.1

Puc.3

Ha puc.l npuBeaeHsl H30TEpMbI peanbHOro (PU3MYECKOro ra3a, a Ha puc.2 u puc.3
- u3otepmbl BaB raza (B3sTo u3 yueOHTKA).

N30TEPMA BaB raza, umeromias ToJabKO TOUKY Ieperuda u He uMeroIas IKCTpe-
MyMoB, HasbiBaeTcs KPUTUUECKOM. Temneparypa KpUTHUECKOH H30TEPMBI Ha-
spiBaetcst KPUTUUECKOIN TEMITIEPATYPOM.

[Ipu TemnepaType BbIIIE KPUTHYECKOW BEHIECTBO MOXET HAXOAHUTHCS TOJBKO B
I'A3OOBPA3HOM cocrosinuu. IIpu Temneparype HUX)E KPUTHUECKOW BEIIECTBO
MO>KET HaXOJIUThCSI KaK B Ta3000pa3HOM, TaK U B KUJKOM COCTOSIHHH.

KNJIKOE cocrosiHre onmMChIBaeTCs JICBBIMH (10 OTHOIICHHIO K TOYKE Iepernoa)
qJacTsIMU TpaUKOB Ha PUCYHKAX U XapaKTEPHO TEM, YTO HEOOJIBIIIOE YMEHBIIICHHE
o0beMa BeIleCTBA MOXET MPOU30UTH TOJIBKO MPHU PE3KOM YBEIUYECHUM JaBJICHUS
(>KMIKOCTh MPAKTUYECKU HEC)KUMAEMA).

N3orepmbl BaB mnpumepHO coBmagaroT € M30TEPMaMM pPEAIBHOIO ras3a Ha
y4acTKaX, COOTBETCTBYIOIIUX OJHO(A3HBIM COCTOSHUSAM BEIIECTBA.

Puc.3 pa3bsicHseT oBe/IeHUE BEIIECTBA MPU Pa3HbIX BHEIIHUX YCIOBUsIX. B o0na-
CTH, TJIe IPUCYTCTBYIOT 2 (pa3bl (1-2-3-4) S-o0pa3HbIif 3aBUTOK H30TepMbl BB 3a-
MEHSIETCA TOPU30HTATBLHBIM Y4acTKoOM (1-4) peanbHO U30TepMBbI (CM.y4EOHHUK).
HEPEAJIM3YEMOE COCTOSAHUE cootBeTcTBYET yyacTKy 2-3, Ha KOTOPOM

dav
C)KMMaeMocTh B = qp BemecTsa ObL1a ObI OTpUIIATENBHA, YTO HEBO3MOXKHO.

ITEPEOXJIAXKIEHHBIN TTAP Ha yuacTke 3-4 peanmsyercs IpH ONpPENETIEHHBIX
yCHOBUAX (TIPU MPAKTUUYECKOM OTCYTCTBHUU ILIEHTPOB KOHACHCAIIUM M BHEUTHUX
BO3CHCTBUN).

ITEPEI'PETASA XNJIKOCTD Ha yuyactke 1-2 peanusyercs npu OTCYTCTBUM IPH-
Mecel, CHOCOOHBIX OBITh LIEHTPAMU KUTICHHUS.

Haxxmute mbibio kHOMKY «CTapT» BBEpXy 9KpaHa. 3apucyiTe HEOOXOIUMOE B
CBOU KOHCIIEKT.

l'[o.ﬂyane Y npenoaaBare/isa 10NMyCK AJi BBIINNOJTHCHUA I/I3MepeHHﬁ.
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BEIHOA Bu3EaTE NOMOWE

METOJIUKA u IIOPAJIOK N3MEPEHUI
IQKCIIEPUMEHT 1. OITPEJAEJIEHUE KPUTUYECKUX [TAPAMETPOB

l. [IlenkHuTE JTIEBOM KHOMKOM MBI Ha KHOTKE «Bb100op Temmnepatypsi». [1og-
BEJIUTE MApPKEP MBIIIN K BEPXHEW rpaHULE CTOJIOMKA Ha PETYJISITOPE TEMIIEPATYPhI
U HOKMHUTE JICBYIO KHOIKY MBIIIN. YJIepKUBasi KHOMKY B HAXXaTOM COCTOSIHUH,
nepeMeniaiTe rpaHuily CTOJIOMKA 10 TE€X MOp, MOKa Ha MPaBOM SKpaHEe HE MOSBUT-
Csl KpUTHYECKAsl M30TepMa C TOUYKOHM mepernda u 0e3 dKCTPeMyMOB. 3alUIINTE B
CBOM KOHCHEKT 3HAYEHUSI KPUTUYECKUX MTapaMeTpoB Tkp, Ve, Pxp -
IQKCHEPUMEHT 2. UCCJIEJOBAHUE U30TEPM I'A3A BaB.

1.YcranoBuTe 3HaUeHUE TEMIIEPATYphl, YKa3aHHOE MEPBBIM B TA0JINIIE HAYaJbHBIX
3HaueHuM 1 Bamieit opuraasl. Haxxmure Mpimibio kHONIKY <CTAPT> Ha skpane u
HaOJIIOMaiTe TIepeMeIieHUe TMOPIIHS Ha JIEBOW KapTUHKE MOJICIHN U TIepeMEIICHHE
TOYKH TIO KPaCHOW KpUBOUM TeopeTwdeckoi ammadarel. [lompoOyiiTe ocTraHaBim-
BaTh MpollecC HaxkatheMm KiaBuim “Pause” Ha knaBuatype xommbioTepa. [locre-
AYIOIIMM 3alyCK IPOLEcca OCYIECTBISAETCS HaXaTueM mpooena.

2. [locnie ocTaHOBKH MpoIEcca 3alyCTUTE €ro CHOBA, HAaXaB KJIaBUILly ITpo0ena
Ha KJIABHAType KOMIIBIOTEpPA, W OCTAHABIMBANTE, HaxnMmas kiasumy “Pause”,
KOI'/Ia KPECTUK Ha TEOPETUYECKON n3oTepMe (KpacHasi KpuBasi) OyJeT HaXOAUThCs
BOJIM3H CIIEAYIOIMX 3HaYeHuit oonema: 100, 120, 140, 160, 180 u 200 cm’ (6 3Ha-
YEeHUI1), 3anUChIBasi MPU OCTAHOBKE 3HAUYCHUS B TaOIUILY 2.

3. YcTaHoBUB HOBOE 3HaueHue Temmeparypsl T u3 Tabmuiel 1, 3amaBast Vyay=
100 cM’, TOBTOpHTE U3MEPEHUS, 3AIUCHIBAsk PE3YJILTATHI B TA0IUIbI 3,4,5.

TABJINLA 1. IlpumepHble 3HAUEHHS TeMIIEPATYPbI (HE NEPEPUCOBBIBATH)

bpuraga 1 2 3 4 5 6 7 8
T, 500 505 510 515 480 485 490 495
T, 600 605 610 615 580 585 590 595
T 680 685 690 695 660 665 670 675
T4 730 735 740 745 710 715 720 725




TABJIUIBI 2,3,4,5 Pe3yabTaThl usmepennii npu T = K

V[em']

p[xlla]

1/V [m?]

OBPABOTKA PE3YJbBTATOB U OPOPMJIEHUE OTYETA:

l. [TocTpoiiTe Ha OJHOM PHUCYHKE TpaPUKUA IKCIEPUMEHTAIBHBIX 3aBUCUMO-
CTell JaBiIeHUsI OT 0OpaTHOTO 0ObEeMa ISl BCEX M30TEPMUUYECKUX MPOIECCOB (YKa-
3aB HA HUX TEMIIEPATYPhI).

2. JIns KaXnou M30TEpMBI ONPEACIINTE 3HAYEHUE KOJIMYECTBA BEILECTBA, HC-
OJIb3ysl = L&.
RT , (i)
A\
3. Beruuciinre cpenHee 3HaueHue V. 3aUIINTE OTBET U IPOAHATUZUPYITE OT-

BET U TpaduKu.
Bonpocs! ¥ 3a1aHusA I CAMOKOHTPOJIAA 10 padore 4_4

Yro Takoe ¢puznueckuii raz?

[TepeunicnuTe BCce U3BECTHBIE arperaTHBIE COCTOSHUS BEIIECTBA.

Yrto Takoe uaeajIbLHBIN ra3?

[Ipu kakux ycloBHsIX (PU3MUECKUN Ta3 MOXHO ONKMCBHIBATH MOJIENBIO HJIealb-

HbIH Ta3?

YT0 Takoe ypaBHEHUE COCTOSTHUA?

6. Kak BBINVISIAMT ypaBHEHUE COCTOSHMS HAecanbHOro rasa? KakoBo ero BTopoe
Ha3BaHHE?

7. Yto Takoe ra3z Ban-nep-Baanbca?

8. Kak BbINVISIAUT ypaBHEHHE COCTOsIHUA Ta3a Ban-nep-Baanbca? KakoBo ero BTo-
poe Ha3zBaHue?

9. Yro Ttakoe koHCcTaHThl BaH-nep-Baanbca?

10.Yto onpenenset neppast KoHcTaHTa Ban-nep-Baanbca?

11.Yt1o onpenenseT BTopas koHcTanTa Ban-nep-Baansca?

12.4Yt10 Takoe nzorepma?

13.YTo Takoe kpurnueckas uzorepma’

14.KakoBbl 0COOEHHOCTH MOBE/ICHUS ra3a MpU TEMIEPATYPE, BbILIE KPUTUUECKOM?

15.KakoBbl 0COOEHHOCTH MOBEICHUS Ta3a MPU TEMIIEPATyPe, HUKE KPUTUUECKOM?

16.Ha kakux yuyactkax uzorepMbl BnB npumepHO coBmagaroT ¢ M30T€pMaMu pe-

anbHOTO ra3a’?
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