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611778, OAMHAKOBA ¥ T10CTIE YCTAHOBICHNSA HCKOMOTO ZAREHYA yDe-
smgustach na 20%.

Hano: my = 0,2 xr; 1 = 0,3 kr; p1 = 4-10° Ta; py = 9-10° Ia;
Ty =T+ 0,27 =1.2T; po =1

Pemenue: IIpn pemenui 3a5ayd C/eAyeT PaCcCMATPUBATE TP
COCTOAHMS OIHOTO M TOrO XKe rasa. B nepeoM COCYZE ra3 Maccoll
my Haxonurcs B o6beme Vi HOZ NABIEHHEM Pi IPY TeMHEPaTy-
pe T. Bo nTOpoM COCyAE Ia3s muMes napaMeTps ma, Vo, pa, T
Tocae coepuHEHNAS COCYHOB Ta3 3aHAT obwem Wi + Va, ero macca
craia paBHOM My + mg, HaBJEHNE Do) & Temueparypa Tg. 3anu-
meM ypapHEeHue Menneneepa-Knaneiipona AJis KaXA0ro cocT0sA-
HESA.
Jins mepBoro cocyaa

nVi= %RT, 1)
IUIS BTOPOrO COCYTd
paVa = 3 RT, @

[ocsle COeTUHEHUs COCYI0B

PolVi + V) = 2RI, @

1€, IO YCIIOBUIO, s
To=12T. (4)

Bripaskas u3 ypaBHeHui (1) n (2) Hesapamnble obvemr V3 1
V5 u nopCTaBNIAA UX B ypannenne (3), nozyuum

o= (my + ma)p102To
0 = Tmipz + map)T

OXONIATEIbHE, ¢ yueToM Brpaxenus (4), nMeer

_ (my +mo)pr -pp-12

e mip2 + m2P1
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IIposomum BrraucieHus:

(0,2+0,3):4-105-9.10° . 12
02-10°+03-4.10°

o= =7,2+10° Ia,

OrBer pp =7,2-10° Ha.

3agaqa V7. Ha puc. 31 nan rpachuK HSMEHEHNsS COCTOARNEA wie-
8JILHOTO rasa B xoopautarax p-V. Ilpencrasuts sTor Kpyrosol
npouece (HEKJ) B KOOpAHHATAX p-T, obostaump coormercIsyio-
1¥e TOYKH, 00BLACHUTS NOCTpoeHYe.

p

1 4.
[¢] 14
Puc. 31

Pemenne: Paccmorpum nogpobiee 3a,JaHHbI H, pHC. 31 saMK-
HyTHI k. T'a3 03 HawambHOTO COCTOMHUS (rouxa 1) w3orepmu-
ueckn (kpusas 1-2 B ocax p-T — usorepMa, T.e. T = T}) cxu-
Maerca (TaK Kak 06beM YMEHRIIaeTCA, & naBeHne PacTeT B COOT-
BETCTBAY C 3aK0HOM Boitnsi-MapnoTTa) 10 KaKbro-T0 CocTonmus
(Touxa 2), satem u3o6apao (npsmas 2-3 B ocax p-V — usobapa,
T.€. py = p;3) pacumpaeTca (Tak Kak obbem PAacTeT) 10 KAKOro-
T0 cocTosnua (rouka 3). Ilpu atom ero TEMIEPATYPa pacTer
(B coorsercrsum ¢ saxomom Teyi-Jlioccaxa), me. Ty > Ty
Hasee ras usoxopuo nepesonures: B cocrosmme 4 (npavasz 3-4 B
ocsx p-V — msoxopa). Ilpm sTom ero massenme YMEHBIIAETCS
(ps < p3), a CTIeIOBATENIbHO, B COOTBETCIBUH ¢ sakoHOM I1lap-
JIi yMEHBIIAETCA ¥ Temmeparypa, T.e. Ty < Th. Haxonen, mukst
3asepiaercs u3obapHsli cxarnem (mpaman 4-1 B ocsx p-V —
u306apa), 0bbeM yMEHBIIAETCA nO NepBOHAYAILHOIO0 3HAYEHHS
W < W), YMEHBIACTCS, CIIENOBATENbHO, H TeMIepaTypa IO
Ty <Ty.
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Tlepenoc ucxomtoro rpaduka B cucTemy koopaunaT p-T H07-
JHEH OCYIMECTBIIATHCA B CTPOrOM COOTBETCTBUHU C W3JIOKCHHBIMY
paccyxaenusmu. IIpou3Benes ero NOCTENEHHO, KaK YKa3aHO HA
puc. 32. Msorepmmieckoe Cxarve, CONPOBOXIAIOIIEECA POCTOM
mapnenus, B ocAx-p-T uzobpasurca usorepmolt 1-2. Haobapioe
PpacIInperue, COIPOBOXKIAIOMeeCst POCTOM TEeMIIEPATy Phl, W306pa~
spzca usobapolt 2-3. Ymembluenne NapJieHHA DPY NOCTOZHHOM
06bEME, CONPOBOXKIAIONICECH yMEHLIIEHNEM TEMIICPATYPEI, U30-
Gpasurcsa usoxopoit 34. Tak xax Ha ucxomHOM rpadwke 3aBep-
IeHHE HUKJIA NMPOUCXOAHNT u306apHo (T.e. ps = p;), TO Ha HC-
XOMOM Tpachuke ClIenyer npocsienuth, 4Tobnl usoxopa 3-4 npo-
JIOJDKAJIACh A0 TaKoi TOUKM, B KOTOpok massenne 6b110 Gl pas-
HO TEepBOHadasIbHOMY (p1). MlMeHso B aToM ¢iiydae npaMas 4-1
Gyaer ABIATHCA W300APOH, YTO COOTBETCTBYET yCIIOBUIO Sa1a4H,
33TaHHOMY B BUZIE TPa(hUKA.

»
13
; _

T

Puc. 32

Crnenyer o6paTHTh BHUMAaHNE H2 aKKYPATHOCTh P BHINION-
HeHnH rpaduKoB, HHave OHE MOIYT OKa3aThesa HesepHbIME. Ha-
npumep, B pasolpanHOlt 3aNaMe CIGIYeT NPOCIeINT:, Y106k K30~
TepMa 1-2 Gbiia mapassenbHa OCH JaBJIeHn:, naobapsl 2-3 u 4-1
GEITM MAPAJITIENILHBL OCH TEMIIEPATYP, & NPOJO/DKEHNE U30XOPH
3—4 nenpeMenHO IPOXOOU0 BB Yepes HAMAJI0 KOODINHAT,
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3amady HA pacueT MApaMeTpOB COCTOAHNA WISAILHOIO rasa
MOMKHO pasbuUTb Ha IBe OCHOBHbIE rpymmbl. K mepsolt rpynme
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OTHOCATCH 337181, B KOTOPLIX IPY M3MEHEHMH KaKIX J60 napa-
METPOB MACCA, HAATBHOTO rasa OCTAeTCH NocToAnHod, Ilpmenm
MBcCa rasa Moxer OnTb mesamammoft. B srom cayuse sazawu
MOTYT DEIATHCA O OGBEAAREHHOMY Fa30BOMY 3aKOHY, YaCTHEIM
CITy18€M KOTODOIO, B SABHCUMOCTH OT MOCTOAHHHX TAPAMETDOB,
ABJIAIOTCH 3axonsl Boltna-Mapuorra, Teit-JTioccaxa, Mapss.

Ko sropo#t rpynme otnecem sanatm ¢ sanannol min TepemMen-
HOlt Maccoll. B srom ciyuae mpumensem saxom Menmeseena~
Knanelipora, uputiem ero ammCHBAIOT 1%t KAKIOTO COCTOMMU
ra3os. IToyuennas cucrema ypassenutl ¢ y9eToM HOTONHITE b
HEIX yCIOBMY PEMAeTCs OTHOCHTEILHO MCKOMOR BOTHIMHEL.

Kpoue 1oro, cnenyer obparnts BRUManue Ha 3amaum o Has
TPEBAHAN I PaGOTE Ta38, PEIeHHES KOTOPLIX OCHOBAHO HA IIEPEOM
HavaJie TePMOANHAMIKH X YDABHEHUH COCTOANMA HIEATHHONO Mo~ |
33,

B oco6yzo rpymnmy MoxHO BEIeINTS 330991 Ha, TApEL H BIAX-
HoCcTh. Mx pemenne NpaxTudeckn B GONBUINHCTBE CIyHaEs MOX-
HO CBECTH K DEIIEHHIO 3371aY HA WICAJIBHBIN Ta3. 34ech HAmO no-
MHHTB, YI0 OTHOCHTJIbHAA BIAKHOCTD () MOXKET ONPEIEIATHCH

Kax 9epes NJI0THOCTH HAPOB, TaK ¥ 9epes NaBJICHU: (o= Plo= p%’
TAg p B p — COOTBETICTBEHHO IJIOTHOCTD M NABJICHNe BOLAHOTO Ta-
Pa Npu nasHoH TeMnepaType, a po # P ~— MIIOTHOCTD ¥ AABJICHHE
HaCBHIMEHHOrO Iapa, npy TO#l Xxe TeMnepaType.

Ecyu 1o ycs10BHIO 3a8atH CBASBIBAITCA TEMIEepaTypa, AaBre-
HUE ¥ IIOTHOCTh HACKINEHHOTO Napa, TO UCMOJIB3YETCA ypaBHe-
Hue Menzeneena-Kanelipona, KoTopoe ¢ yueroM BiasHOCTH 7]

nmeer BUL,

PV = ﬂ—RT wT pop = %LO-RT.

3apaya 72. B seprukaibEOM LUANHAPE HAXOLWTCS HOA IOPII-
Hem ra3 npu Temneparype 400 K. Macca nopmns 4 xr, miomans
ero 0,004 &%, Kaxoft Macchi rpya HAZO NONOKHUTE HA HOPIIEHS,
HTOGBI OH OCTAVICS HA MECTE MDY MEIJICHHOM HATPEBAHUN rasa Ha
100 K? Armocepuoe napnemme 10% ITa, ycxoperne ceo6ozHOro
nagenun 10 m/c?.
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Hano: Ty = 400 K § = 0,004 w*; m'= 4 K} AT =100 K;
po = 10° Ha;g:lOM/C‘%Am:? ;

Pemenue: ¥Tax, ra3 mon nopmseM GyAeT HaxOZuIrCsa B IBYX
cocrosnmax.. COCTOANNE rasa ONUCHIBAETCA NapaMerpaMit p, \4
u T. B meppoM COCTOARMM napcane GyAeT ONPEmesIATLCA BT
MOCGePHBIM IABJIEHHEM H naBjeHeM NOPIWHE P1 = Po + Day
pp B350 YCHOBUENM 381, HaBTeHye TOPIIHA HAlHeM UCXOAA

U3 ONpeeseHUsA JABJICHAA Pn = %; F = mg. Crnenoparenk-

m,
5O, p1 = po + ~S‘li TenMiieparypa HauaIbHONO COCTOARM 380208

YCJIOBUEM 38191, Obbey rasa npuMeM DABHEIM V. Bo sropoM

COCTOAHNI aRTieHHe Py YBEIMIATCA 38 CeT faBJeHus, CO3aBa-
eMOrO TPY30M A, HOJOXEHHEIM Ha TOpINeHs: P2 = P1 + _A_gm_

TemmepaTypa BTOPOTO cocromaua Tp onpenesieHa YCIOBHAEM
T, =T + AT. TTockonbky NOpIIEER OCTAeTCA B NPEKHEM Tio-

toxenyy, 10 0Gbey OyneT COXpanaTbCd. CieoBaTENbHO, A

pemreHna 330291 MOXKHO VCIOABR30BATE 3aKOH Hiapssa: n = %‘
bS

T
HOHCTaBﬂﬂﬂ Bbxpa.x(etmﬁ oaap ¥ P2, nOﬂy“IﬂM

amg
= , roe Ty =T + AT.

OTKyzAa HAXOMUM:
== B

TiposepuM eAMHHIb U3MEPEHud:

[Am] = (Ta+ ;;’%r—j%) (%) R

TloncTaBmAa UHCJI0BLIE I3HHBIE, OKOHIATENBHO TORYSUM

(15 o A:10Y 100 0004 _
am = (10 +0,004) a0

Orser; Am =11 &r.
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3apada 73, Yepes kaxoe Bpems npekpaTwIca YTeIKa: BO3myxa
13 MPOKOIOTON MIMHE! aBTOMOBHIS, ECIIM TePe3 OTBEPCTHE B Cpen-
HeM 38 1 cexynay seixomur 103 xr Bosayxa? Havamsnoe napoe
nue 5-10° Ia, o6nem mumsr 8,31+ 102 M3, Temmeparypa Bozyxa
290 K, Monsipras Macca Bostyxa M = 0,029 KI/MOJIB.

Bano: vm = 1072 xr/c; py = 5. 10% Ia; V = 8,31.107% m3;
T =290 K; M = 0,029 xr/mous; p = 10° Tla; ¢ =7

Pemenue: Bpems yrveuxu BO3AyXa M3 MUHB aBTOMOBUIIS

MOMKHO OUDENEAUTD, 3HAR MACCY BLITEKIIETO M3 Hee BOAyXa: £ =
my —m ¥

= _11Tg’ TAE 112y — Macca BOSIyXa B WHHe NDY JABJICHUU Py,

&Mz — OCTABINAACA MACCR BOAYXA TIPU HOPMAJILHOM arMocdep-

HOM paBJienun pp. Vcnomsays ypasrenne COCTOARMS A bHOMO

rasa, HaXomuM, YTO

VM VM R o
m =B m= B mi-ma = _(II;IT"‘ =

Lo S U G R
U T RPu, 1P
IIpopepum enununzr nsMeperus:

. Taxum o6pazom, ¢t =

[t]=M8-KI‘-MDJIb—1'Ha'lI)K—1'MOJIB-K'K—I'KI‘_I-C=C¢

HO,IICTaBJIﬂi! HHUCJIOBBIC JaHHBIe, OKOHYATEabHO TIOJTYy 9M M

po 831-10°0.0,029.(5.10° - 10%) _ L
& 8,31 200- 0,001 it ach

Orser t=40c ~

3agasa 74, Ornocurensnas BITQXKHOCTD BO3Ayxa obbemom 1 M
upu 293 K pasua 60%. Cxonbko HaJI0 UCTIAPUTH B BTOT 00LEM
BOABI 10 TIOJIHOTC HaCKHUCHNA Napa, €CJTH JABJICHUE HACHIIEHHOTO

napa npu 293 K cocrassiser 2493 Ia, a MonspRas Macca Bombr —
0,018 xr/mons?

Hano: V=1u% T=193K, o= 0,6; pun, = 2493 Tla;
R = 831 Tox/(woms - K); M, = 0,018 kr/Mosb;  Am =
= (Mg, —m) =7
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Pemenue: 0Bkt ONpeNesMTh MACCY BOIb!, KOTOPY0 HAMO HC

TapuTh J0 TIOMHOTO HaCHINEHUA TIApa, HCTIOJIb3YEM yPApHEHHe

COCTOAHUA KeasibHOTO Lasa: pV = —E—RT. HaxonuM 0TCIOTa
B

Maccy HACHIIEHHOTO apas

¥ Ms
in, = P

Macca Tiapa, HaXOIAMEroCA p JaHHOM OOBEME IDH OTHOCHTEJIb"

HOl BJIXKHOCTH 60%, paBHa M = 2 RT‘ , TAe p — AABJEHHEe He-

HACHIMEHHOTO TIapa. OrrOCHTeIbHAL BIIBKHOCTD (0 = zTHEn— Or-

copa p = PPux.: (C11e00BATENBHO, IOy HaeM: Am = Myn—M=

£l V Mypun (1= %)
RT i
Tiposepka Da3MepHOCTH:

[Am] =" -xr: sonp=" - Tla - x> - o - K- K =x&r.

0,018 - 2493 : 04 _ 0,007 xr.

Buraucnenna: Am = 8,31-293

Orser: Am = 0,007 &T.

3apaqa 75. B Gastone obnemon 0,2 w® HAXOHMTCS ra3 Iom AsB:
seanen 10° Ta npu TEMIEPATYPe 990 K. ITlocse MOOXauBanil
rasa HaBJleHHe HOBLICWIIOCH 10 3 10° Tla, a Temmneparypa yBe-
sannace 70 320 K. Ha, cKONIbKO yBEJIHIHIOCE qUCJIO MOJIEKYJL
rasa? MosspHan rasopas nocrossEag B = 8,3 Tiox [ (moas - K),
nocosnran Asoranpo Na = 6,02 - 107 Mosb ™.

Hano: Ty = 290 X5 T, = 320 K; p1 = 10° Ma; p2 =3 .10° Tia;
v =02u% R=83 I/ (Mo« K); Na = 6,02 - 10% voms ™4
AN =7

Pemenue: Jia pemeHus HomoBHBIX 3afay CTelyeT TIOMHEHTB,
470 B OIHOM MOJIE J1060r0 1233 COMePIKUTCH TuC0 MOJIEKY I, PaB-
oe uncsty Aporanpo Na. Towromy [J1% OTBETA Ha BORPOC 385841
HEOBXOMMMO SHATD, Ha CKOJIBKO yBeMHRIIOCH TUCI0 Model Tocsie
NOAKAMUBAHHES a38. Tax Kax 9UCII0 Mojelt n = -%—, roe m —
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wacca rasa, 8 M — MonapHas Macca ra3a, TO yBeJIMYeHHe Tucia
moJelt paBHO

an=42,
roe Am = mg — my — yBEJIMUERHE MACCH [a33 NOC/IE NOIKaTH-
paHHd. Y YUTHIBAs BHINIECKA3AHHOR, 3aNimeM

AN = NpAn =Ny 5% )

Peimenue 381241 CBOAUTCA K HAXOXKICHUIO U3MEHEHNA THCIIS
monelt rasa B Gasione, 06beM KOTOPOIO HE MEHSIETCS, DTO JIETKO
crenaTh ¢ MOMOIBI0 ypasHerus Knaneipona~Menneneesa. Bor-
JlesIMM B COCTOSIHMSA [a3a: 10 Nomkadusadua p1, V, Ti, mp ®
HocsIe mogKauuBanuz pa, V, Ty, meg. 3amumem s 3THX COCTO-
untt ypasnenns Kianeltpona-Menneneesa:

nV = %Rle 2)
PV = %RTL (3)

Us ypasnesuit (2) u (3) malimem

L LV _my _pV
T Wi Wi T T T
0 IS e At Ve (ID2e 4 P1.
Torna An = ng = n1 = S R(T2 T1)'
IloncTaBuB 9TO BEIpAKeHKe B ypasherne (1), momydum

— N Y (P2 _DP1) _gg.10%
AN_NAR(T2 Tl)—8,6 102,

Orpet: AN =86.10%.

3apada 76. [Isa cocyna HAIOJIHEHD! ONHUM U TEM XK€ Ta30M IOH,
naejeruen 4 - 10° ITa u 9 - 10° ITa maccot 0,2 u 0,3 Xt COOTBET-
creenno. Cocynpl COSTUHEIOT TPYBKOH, 06beMoM KOTOPOK MOKHO
npenebpeys mo cpapHeHUio ¢ 00bemamu cocynos. Halitn ycrs-
HOBUBINEECs NABJIEHUE B COCYHAX, ECJIH TeMIEpaTypa rasa B BUX




