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(DasoBrbie 11epexo/Ibl B
3ajlavyax 10 (pu3nKe

A.LUEPOHOB

M HTEPEC x a30BbIM TIpeBpalieHu-
SIM BelllecTBa MOHsATeH. /[ocTatouno
BCIIOMHUTb, 4YTO IIp€BpalllcHue BO/IbI B
Jel WM 1map u o6patHo obecreynBaeT
CYIIIECTBOBAHME BCETO JKMBOTO Ha 3eMJIe.
Best XxuMudeckas M METaJTyPruveckast
IIPOMBIIIJIEHHOCTb, Pab0oTa CUCTEM KH3-
HeobecrieyeH s YeJJOBEKa TECHO CBSI3AHBI
C TJIaBJIEHWEM, KPUCTAJIN3AINEN, TTapo-
o6pa3oBaHueM U KOHIEHCAlueil pa3ind-
HBIX BEIIECTB. JTHU MPEBPAIEHUs BCTpe-
YaloTcs U B 3a/1a4ax 1o Gpusnke, mpuyeMm
HECKOJIBKIX THIIOB.

JLJist petennst OJHUX 33124 JOCTATOTHO
MCTOJIB30BATh 3aKOH COXPAHEHUST dHEP-
I'MHU, a UIMEHHO ypaBHEHHe TemJoBoro 6a-
JIAHCA.

B npyrux 3ajiauax ncmoJb3yiorcs CBO-
CTBa HAaCBIMEHHOTO Tapa xujakoctu. C
OJIHO¥T CTOPOHBI, Macca, JaBJjeHne, 00beM
HACBINIEHHOTO Mapa Tpu 3ajanHoil (we
CJIMIIKOM BBICOKOW) TeMIeparype CBsi3a-
Hbl YpaBHEHWEM COCTOSHHS Ta30B, He-
CMOTpPSI HA 3HAYUTEJBHO GOJIbIIIOE B3aM-
MO/IeliCTBIE MOJIEKY.JT TTapa MeXy co0oil
110 cpaBHeHHIo ¢ Tazamu. C 1pyToil cTOpOo-
HBI, MOKA TAp OCTAETCS] HACBIIEHHBIM,
€ro JIaBjieHNe He 3aBHCUT OT 00beMa,
KOTOPbIil OH 3aHnuMaet. [ToHsATHO, YTO 3TO
MOYKeT TTPOUCXO/UTh 32 CUeT KOHeHCa-
UM Tapa WJIN WCTAPEHUsT SKUAKOCTH,
KOTOpast I0JIKHA HAXOJMTHCS B YKA3aH-
HOM 0ObeMe.

B 3a/ladyaX TPETbEro TUlla MPUXOJUTCA
Y4YUTbIBATh yCJIOBUA, IIPU KOTOPDIX IIPO-
ncxonaT ¢pazosblie npesparienus. Hanpu-
Mep, ucnapenne (KOHJIEHCAIWSI) U 1B~
nenne (OTBepAEBaHNE) IPOUCXOAAT OOBIU-
HO TIPU MOCTOSTHHOM JaBJjennu. Termaora
UCTIApeHus] WJIM IUJIABJEHHS TP 9TOM
UJIET HE TOJBKO HA M3MEHEHHEe BHYTPEH-
Hell 9HEPTUun CUCTEMbI, HO U Ha COBEPIIIE-
HUe paboTbl IPOTUB BHEIIHUX CUJI, 06ec-
MIeYNBAIONIIX MTOCTOSTHCTBO JaBJienus. [1pu
ucrapernu (KOH/JEHCAIMN) KUJAKOCTH 3a
cuer noasoza (0TBOJA) TeTIa 9acTh Tem-
J0ThI Ucnapenus (KOHAEHCAlUK), PacXo-
JyeMas Ha COBepIleHHe 3TOil paboThl,
BITOJIHE 3aMeTHa. HampoTus, npu miasJe-
mun (OTBepAeBaHMM) 3a CYET MOABOJA
(otBOgA) Temma paGoTOH TMPOTHB BHEII-
HUX CHJI, KaK IPaBUJIO, MOXKHO TIpeHe6-
peub.

PaccMoTpuM Terepb HECKOIbKO pUMe-

POB pellleHns 3a/1a4, B KOTOPBIX IPONCXO-
AT ($a3oBble IpeBpaIieHN.

3apava 1. B xanopumemp, codepixa-
wuti 1ed maccoti my = 0,4 ke npu memne-
pamype t, = —53 °C, naruiu 600y mac-
coi my, = 0,1 k2 ¢ memnepamypoii t, =
=15 °C. Haiwdume memnepamypy 6
Kazopumempe nocie YycmanoeaeHUs Pac-
Hogecus. YOoenvHds MenioemMKocmo
awoa ¢, = 2,1 wlx,/(xz2 UK), 60dbt ¢, =
=4,2 x/x/(xe Uk), yoenvras mensio-
ma naasnenus 1oa N = 334 x/lx /K.

B aroil sazaue He 3a7aHO KOHEYHOE
cocTosTHIE, B KOTOPOM 6y/IeT HaXOAUThCS
COZIEP’)KUMOE KaJIOpHMeTpa B PaBHOBe-
cuu. ITosTomy s pemieHnst HEOGXOAUMO
IPOBECTH IpPe/BapUTEIbHbIE OlleHKN 6a-
nanca tema. [IpeBpanenus gbjga B BOLY
u o6patHo mpoucxozaar upu t, = 0 °C
(naByeHue B 3a/1a4€ MPE/NONATACTCS PaB-
HpIM arMocdeproMy). Haiimem kosmue-
CTBO TEIIOTHI Q) , KOTOpOoe moTpedyercs,
4yToGbl Harperb Bech Jex g0 0 °C or
HavyaJIbHOU TeMIIepaTypbl:

O, =cemy(t, - t,) = 44,500° [Ix .

ITO TEIJIO MOXKET OTAATb BOJAa IPH OX-
aaxgenun ot 15 °C no 0 °C u npu
JasnbHeiteM 3amepsanuu. CooTBETCTBY-
folre KOJMYECTBA TETIOTHI PaBHBI

0O, = eymy(t, —t,) = 6,300° JIx ,

Q; = Mm, = 33,4000% JTx .

W3 cpasuenus suano, uro Q; > Q, +Q;.
[Toromy KOHeuHast TemIiepaTypa B KaJjo-
pumeTpe GyIeT OTPUIATENbHO, BO/Ia OX-
pagutes go 0 °C, 3aMep3HeT, a OJIy4nB-
MITUICS JIe OXJIAANTCS [0 KOHEUHOH TeM-
nepaTypbl ;. OKOHuUaTeJbHBIH OasaHC
TeIia UMeeT BH/L

emy(ty —t) =

= cym,(t, —t) + Nmy + eymy(ty = t3)

NI
t3(1 ' ﬁ] =g Loy o 20
my Cymy Gy
Orcioia HaXOAUM
t;=-46 °C.

3amaua 2. B mensiousoiuposanmbviil
cocyo, codepiauuii 2a3006pasnbvlli azom

npu memnepamype T, = 300 K u dasze-
Huw py = 1 amm, enpuicHy U KUOKUL
asom npu T = 77 K (memnepamypa
Kunenust KuoKozo azoma npu ammocgep-
nom dasnenuu). ITocae mozo kax Kuoxuil
asom uUcCnapuics, 6 cocyoe Ycmamoeu-
aacv memnepamypa T, = 150 K, a dae.ne-
Hue ymenvwiuaoco 0o p, = 0,72 amm.
Haiioume monspnyio meniomy ucnape-
Hus Kuodkozo asoma. Moaspnas men-
JI0EMKOCIL  2A3000pA3H020 a30md npu
nocmosmmom obseme cocmagasiem Cy =
= 20,8 L /(monv UK).

IIyctp BHAYase B cocy/se coepsKaaoch
VvV, MoJieil a30Ta, a MOCJe yCTAHOBJIEHUS
paBHOBecHsI JOOABUJIOCDH elle V, MOJIEH.
U3 ypasuenust cocrosiiust (IpH MOCTOSTH-
HOM 06beMe) HMeeM

W+ )l _py

viT; 2
3a cueT oXJIaXKAeHHs Ta3006pasHoro aso-
Ta MPOUCXOJUT MCIIAPEHHE XKUIKOTO a30-
Ta W HarpeB TOJyYMBIIETOCS Tasa /0

koneunoii temmeparypsl 150 K. Bamanc
TerJia UMeeT BH[

v,Cy (T, = T,) = v, +Vv,C . (T, - T) .

C y4eToM 11epBOro paBeHCTBa /1 MOJIAP-
HOM TEIJIOTHI UCTIAPEHUS TIOJTYYUM

A :ch(n -Ty) -
Tip, = Topy

C/(T,-T)=5500 dx/Monb.

3apava 3. 3amnxnymoui yurunopuuec-
Kutl cocyd 0eaumcst NOOBUKHLIM NOPUL-
Hem na 2 pasnuvie wacmu. B 00noil u3 nux
Haxooumcs. 6030yx, 6 Opyzol — 600a u
nap. IIpu mednennom nazpesanuu 6cezo
cocyoa nopwens navunaem 06Uzamvcs u
6 HEeKOMOPbLL MOMEHM 6PEMEHU OCMd-
Haeaueaemcs. B amom momenm omn Oe-
Aum obsem cocyoa Ha uACmu 8 OMHoOwe-
nuu 1 : 3. Onpedenume omuowenue mac-
CblL 600bL K MACCe NAPA 6 HAYALe ONbLNd.
Temnepamypot 6 obeux uacmsax cocyoa
sce epems oounaxosvie. ObveMoM, 3AHU-
Maemoim 6000t 6 00HOU U3 uacmetl cocy-
da, npenebpeun.

IIyctp o6beM Bcero cocynaV,, macca
napa m,, Boapl m,. llopiienb Oyner
JIBUTATHCS 0 TEX HOP, TIOKa BCST BOJA HE
ucrnapurcsi. IIpu atomMm 06beM, 3aHsATHIN
napom, yBesmunrcsi ot V; =V /2 no V, =
= 3V, /4, aeromacca—or m, g0 m, +m,.
YpaBHEHHE COCTOSIHUS /1T BO3/LyXa JaeT

Vo = V) - (Vo = Vo)
T T, ’
rae p;, T, — HavaJbHbIE [ABJICHHE U

TeMieparypa, a p, u I, — KoHEuYHbIE.
AHalornyHO IS TIapa MMeeM

p1‘/1 - my, + n, pZ‘/Z
L om, T




W3 atux JIBYX PaBEHCTB 1TOJy4aeM

_p1T2 :—‘/0_‘/2 :(1+ﬂ)£
pTi Vi

Vo=V, m
OTKY/la HAxXOJUM HCKOMOE OTHOIICHHE
Macc:

n

3

3agava 4. B xacmpionio-ckopoeapry
HAUAU HEMHO020 600bL NPU KOMHAMHOU
memnepamype, 2epMeMUUHO 3AKPLLIU
KPbllKotl u cmaiu Me0JieHHO HazZpesamb.
Kozoa memnepamypa u dasienue 6 xac-
mpiose docmuzaut=115°Cup =3 amn,
6cst 6oda svikunena. Hatidume, xaxyio
uacmo 00vema 3aHuMad 600d eHaude.
Aasnenue napos 600vl u 06veM, 3anuma-
eMvlil 6000t énauae, maivl. Moaspnas
macca 600vt M = 18 2 /mosb, naiomnocmo
600v P = 12/cm’®, memnepamypa 6 xom-
name t, =17 °C, ammocghepnoe dasaenue
po = 1 amm.

Ilycte V' — o6beM Kactpiosid, a v —
00beM, 3aHuMaeMblii Bosoil. I1o ycmoBuio
BHauaJse JaBJEHHE BO3yXa B KacTpioJe
cocraBrano p, = 1 atm, TeMmeparypa
6br1a Ty, = 290 K. B kowe onbiTa gasie-
HHE p B KACTPIOJIE CKJIA/IBIBAIOCH U3 JIaB-
gennst Bosayxa p,T /T, v naBienus mapa
poRT/(MV). Takum o6pasom,

T | pv RT

=p,—+
PPOTO MV

OTKy/la

o _ P T/ _ -4 -
V—M ORT =9300" =01% -

3anmaua 5. B nepenocrom 2a3o6om 6a-
sone obsemom Vy = 5 1 moxem nomec-
mumocsi He 6oavue my = 2,2 Kz KUoK0zo
nponana (CsHg) nod daenenuem p =
= 10 amm u npu memnepamype T =290 K.
CKoavko nponand 6 2a3o00pasHoMm co-
cmostHuu ocmanemcs. 6 O0auniomne, ecau
uspacxodoeamov 907 nponana?

ITycTb ra3o06pasHblit IPOIAH C MOJISIP-
HOUl Maccoi M = 44 r/MoJib 3aHUMAaeTr
o6beM V u ero mMacca mpu 9TOM pPaBHa
MpV /(RT). TlpeasapuresbHasi OleHKa
10 5TOH (hOPMy.JIe TOKA3bIBAET, UTO OCTAB-
mmecss 220 T TpomaHa TpHW JAaBJEHUN
10 at™ 3aHAM GBI B Ta3006pPa3HOM COCTO-
gaunn 06beM, Gobmiuit 2,2 . 3HAUYUT,
4acTh IPONIaHa HAXOAUTCS B BUJE SKUJKO-
cTH ¢ TIoTHOCTBIO P = my/V,. Takum
06pa3oM, JIIS OCTABIIErocs MPoTaHa Mac-
coit 0,17, MOHO 3amKCaTb PABEHCTBO

MpV
p(VO - V) + % = 0,1m0 .

Orciofa HaXOIMM Maccy MPOMaHa B Ta30-
06pa3HOM COCTOSTHUU:
_ MpV _ 09MpV
RT RT

m = (0,085 xr .

NPAKTUKYM ABUTYPUEHTA

3agzava 6. Ilpuzomosnenue nuwy 6
Kacmpiroae-ckoposapke npoucxooum npu
NOBLIUEHHOM 0AGIeHUU, A Cle008AME b
HO, U MNOGLIUEHHOU NO CPAGHEHUIO CO
100 °C memnepamype. Iloamomy enesan-
HASL PA3zePMeMU3auUst KAcmpiosu npu-
600um K 00PA308ANUIO «MUHU-2eU3EPA>:
nepezpemast 600a npu ammocepnom das-
Jaenuu OYpHo GCKunaem u Kunum 0o mex
nop, noxa ue oxaadumcs do 100 °C.
Ouenume, xaxas uwacmv 600bL 8 CKOPO-
8apKe UCNApUMC NPU PA3zepMemu3d-
YU 3d cuem GHYMPeHHezo 3andacd men-
aa, ecau 0dagaenue SHYympu Kacmpioiu
p = 1,2 amm. H3eecmno, umo uzmenenue
Oasaenus HacLIUEHH0Z0 NApPa 601U am-
mocpeprozo na Dpy, = 27 mm pm.cm.
BLI3LIGACTN USMEHEHUE MEMNEPATNYPbl
na Oty = 1 °C. Ilpu memnepamype
100 °C ydenvnas mennoma ucnapenus
60061 N = 2250 x/1x /Ke, yOenvhas men-
aoemxocmn ¢ = 4,2 w/lx,/ (ke UK).

M36b1Tounoe (110 CpaBHEHMIO C aTMOC-
depupiM) Ha Ap = 0,2 arMm gaBsieHue
BBI3bIBAET IIEPErpeB Ha

0,2

Ap
At = Aty = = o
" Ap,  27/760 .

IIpn oxnaxpenun go 100 o 3a cuer
BHYTPEHHETO 3aIlaca TeTia BOJbI MacCoi
M WCITIApSIETCST YacTb BOJBI Maccoil Am .
W3 ypaBHEHUS TeIJIOBOro 6asaHca

Am = cmit
HaXO0UM
Am _ cht _ 0,01 .
m A
3amava 7. B yuaunope nod nopuimem
Haxooumcs cmecv V MOAeU KuUoKocmu u
V. Moael ee HACLIuEnHozo napa npu
memnepamype T,. B usobapuueckom npo-
uecce cmech MeOIeHHO Hazpeau, no0eeos
K Hell Koauuecmeo meniomvt Q. B pe-
3yabMAme memMnepamypa SHYmpu uu-
aundpa yseauuunacv na AT . Haidume
usmenenue snympenneti snepeu cooep-
Kumozo yurunopa. Hawaronvim o6se-
MOM, 3AHUMAEMBIM HKUOKOCBIO, NPeHeO-
peuv.
[To 3akoHy coxpaHeHUs sHEPTUH, U3Me-
HeHne BHYTPEHHEH 9HEpruu paBHO

AU=0-4,

rae A — pa6Gora, coBepIieHHas B IPOIecce
HarpeBa IIPpOTUB BHEIIHUX CWJI, TOAJAEP-
SKUBAIOIINX JIaBJEHUE B ITUJIUHAPE TOCTO-
suubIM. [ToBOJ Teria pU MOCTOSTHHOM
JABJICHUN IIPUBOAWT CHayajaa K HUCIape-
HUIO KUJAKOCTHU TIpU HOCTOﬁHHOﬁ TEeMIIC-
parype, M JIMIIb KOTJAa BCS JKUJIKOCTD
UCTIAPUTCS, HAUHETCS HATrpeBaHUE T1apa.
(3aMeTI/IM, BIIPOYEM, YTO A BEJIUYNHDBI
N3MEHCHUA BHyTpeHHeI‘/JI 9HEpTUnU CUcTe-
Mbl HEBAKHO, KAKIM MMEHHO MyTEM CHC-

SI

TeMa TPUIIIA U3 HAYAJIBHOTO COCTOSTHHUS
B KOHEYHOE. )

B mporecce n306apuueckoro ucmape-
HUST SKUAKOCTH TPOTHUB BHEIIHETO [[ABJIe-
HHUS p coBepuraercs pabora A =
=p(V, =Vy,), rtae Vg VRT,/p —
KOHEUYHbII 00beM, 3aHSThII NCTTApPUBIIEH-
4 11pU OCTOAHHOM Temniepatrype Ty Kuj1-
KOCTbBIO, a V), — Haua/bHbIil 06beM K-
KOCTH, KOTOPBIM 110 YCJIOBUIO MOKHO ITpe-
HeOpeub. Utak, A = VRT, . AHaI0THYHO,
B IIpoliecce 1306apuuecKoro HarpeBaHus
2v Mouteii Ha AT paboTa IPOTHB BHEIITHE-
ro JaBjeHus paBHa A, = ,I?(VK2 —Voz),
rae Vi, = 2VR(Ty + AT)/p — xoneunblii
o0beM mapa 1pu Temuneparype T, + AT, a
Vo, = 2VRT,/p — ero Hauasibublii 06beM.
Taxum o6pasom, A, =2VRAT .

OxomHuaTebHO MOJHAST pabOTa TIPOTHB
BHENTHAX CHUJT COCTABJISIET

A=A +A, = VRT, + 2VRAT ,

a M3MeHeHUe BHYTpPEHHEil SHEePruu >Kuj-
KOCTH W T1apa PAaBHO

AU =Q - VRT, - 2vRAT .

3apnaua 8. B zepmemuunom cocyoe npu
0 °C naxooumcs m = 1 z eodv. IIpu
nazpesanuu cocyda do 100 °C ecs 6oda
UCNAPSIEMCst, NPEBPAUASCH 6 HACLIUCH-
nouti nap. Kaxoe xoauuecmeo meniomot
ObL10 N00BedeHO K 600€ 68 IMOM NPOyec-
ce? Y oenvras menioma uchapenust 600bl
(npu 100 °C u ammocghepron dasrenuu)
A = 2250 [Ix/2, ydenvHas menioem-
Kocmwv 600vL ¢ = 4,2 Jx /(2 Uk), MO~
nas macca napa M = 18 2 /mozwv.

OGbeM cocysa He MeHsiercsi, pabora
[POTUB BHENIHNX CHUJI HE COBEPIIAETCS,
[03TOMY IIO/IBEJICHHOE KOJHMYECTBO TEI-
JIOTBI OIPEJEJISIeTCS TOIbKO N3MEHEHNEM
BHYTPEHHEIl 9HEPIUU CUCTEMBI M HE 3aBH-
cHT OT crocoba Tepexo/a U3 HaYaJIbHOTO
COCTOSIHHSI B KOHEYHOE.

Harpeem cnavana soay (He wmcmapsis
ee)or 0°C 10100 °C, t.e. na At =100 °C.
YBesndeHne ee BHyTpeHHeH 9HEPruu mpn
3TOM COCTaBHUT

AU, = cmit .

V3Menenune BHyTpeHHe#l SHEPTMH BO/JbI
IIpU IpeBpallleHuu ee B Iap HaiijieM U3
[IepPBOro Hayasja TePMOJANHAMUKHY:

AU, =Am—- A,

rie A — pa6ora IIPOTHB IIOCTOSTHHOTO
BHemHero gasienus p = 107 Ta (nasume-
Hie Hacbimennoro mapa npu 100 °C).
dra pabora pasua A =p(V, - V,), rae
V. =mRT/(Mp) — koueunblii 06beM apa
npu 100 °C, V, — nauvanbHbii 06beM
Boibl 1ipu 0 °C, KOTOPBIM MOKHO TIpeHel-
peub. Urak,

=" RT | AU, =Am-"2RT .
M M
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Taxkum 06pa30M, K BO/I€ B YKa3aHHOM B
3a/lavye 1polecce IIeOéXO,Z[I/IMO IIoABECTH
KOJIMYECTBO TEILJIOThI

0 = AU, + AU, = 2500 Tx .

V3 penrenus sajfaun cjaegyer, 4To IpH
ucnapeanu 1 r Boxwsl npu 100 °C u ar-
MochepHoM faBaerun u3 2250 [ noz-
Begennoro remaa 170 Ix, t.e. 8%, ujer
Ha pa6oTy TPOTUB BHENIHUX CHJI, a OC-
TasbHble 92% TEIUIa yBEJIUYNBAOT BHYT-
PEHHIOI0 SHEPTHI0 CHCTEMbI XKUIKOCTb —
nap.

B 3akJouenue paccMOTPUM HECKOJBKO
6oJiee CJIOKHYIO 3a/1a4y.

3anmava 9. Boodsmot nap naxooumcs 6
MEenJI0U30AUPOSAHHOU KaMepe NPu mem-
nepamype T =300 K. Tam xe naxodumcs
600a, macca KOmMoOpou Maid no cpasHe-
Huto ¢ maccol napa. B npoyecce aduaba-
MUUECK020 CXKAMUSL MeMNepamypa napa
so3pacmaem na AT =1 K, a wacmv 60061
ucnapsiemcs.. Haiidume omnocumenvnoe
yeeauuenue Maccol napa 6 kamepe. Y oeiv-
Has menaoma ucnapenus npu T = 300 K
pasna N = 2370 x/lx/Ke, nap mMoxHO
cuumamo UOCANLHLIM 2A30M C MOASAPHOL
MENIOEMKOCTNBIO NPU NOCMOSAHHOM 005e-
me C, = 3R =25 /lx/(monv UK). Ten-
J0eMKOCMbI0 60061 npenebpeus. Hasecm-
HO maxxe, 4mo Mauvie OMHOCUMETbHbLe
usmenenus memnepamypor AT/T cessa-
Hbl C OMHOCUMENbHIMU USMEHEHUAMU
dasnenus nacviuennozo napa Mp/p co-
omnowenuem Dp/p = RAT/T,
2de k =17.

[asrenne p, o6bem V, Macca m, Temire-
parypa T HacCBII[EHHOTO BOJSTHOTO Mapa ¢
MosapHoii Mmaccoit M (M = 18 r /Moub)
CBSI3aHbI YPABHEHUEM COCTOSHUS

pV =2 RT .
M
MaJible n3MeHeHns BEJUYUH 9TUX Imapa-
METPOB CBSI3aHbI COOTBETCTBYIONIMM pPa-
BEHCTBOM
pAV +Vap = " RAT + A" RT
M M

ITo 3aKOHy COXpaHeHUsl SHEPTUH, B MPO-
necce aguadaTUUecKoOro cxKaTus paboTa
BHemHNX cui, paBHas —pAV  (o6bem
napa yMEHbBIIAETCs1), U/IET Ha MCIapeHne
Macchl BOAbI Am M Ha yBeJUYCHUE dHEp-
run napa na mCy AT /M (usmenenue Mac-
cbl mapa Mano). IToatomy nmeem

~pAV = NAm + % C,AT .

IIo ycaoBuio, kpome TOTO,
A
Ap _, AT
p r -

M3 Bcex paBeHCTB HAXOJAUM HCKOMYIO

KBAHT 1998 / Ne 3
BE€JIMYNHY :
Am_kR_R_CV -
mo mMaeRr ST
13 AT _
:ET~O’OOZ4'

YupaxuHenus

1. B xamopumerp, copepkaiuii 2 Kr Jba mpu
remmeparype —5 °C, mgo6aBuaum 200 r
BoJbI TIpu Temmeparype +5 °C. CKoJIbKO Jbja
Oy/ZieT B KaJOpHMETpe II0CJe YCTAaHOBJIEHHS
paBHOBecus? YjelbHas TEILIOEMKOCTb JbJa
2,1 xJIx/ (kv [K), Boapi 4,2 k/Ix / (kr [K),
yaenbHas TeNMJOTa TIJaBJEHUS JbJa
334 k]JIK /K.

2. B cocyn ¢ a30TOM BIIPBICHYJIN SKUAKHI
asor npu remueparype —196 °C (remmeparypa
KHUIEHHsT KUKOTO a30Ta TpH aTMochepHOM
JIaBJIEHUN ), KOTOPbIi ucmapuics. Kakoe gas-
JleHne ObLJIO B COCY/Ie Cpa3y MocJIe NCIapeHus
SKHJIKOTO 30T, €CJIH K 9TOMY MOMEHTY TeILIO-
06MEHOM € OKPY’KAIOIINMH COCY/L TeJTAMHU MO~
1o npenebpeub? V3BecTHO, YTO MPH MPOTPEBE
JI0 KOMHATHOI TeMIIepaTypbl B COCY/le YCTaHO-
BuUJIoch maBienne 1,3 atm. Havambioe nasie-
nue B cocyne 1 arm, TeMmeparypa
KOMHATHasi, MOJISIPHAsl TeIJIOEMKOCTb TIa30-
o6pasnoro asora 20,8 I,/ (Monb [JK), Mo-
JIIpHAsi TEIIOTa WMCHapeHus KUKOTO a30Ta
5,5 k]I /Moab .

3. IMoxBuikHAas Heperopojika JeJUT repMe-
TUYHBIH TEIIONPOBOJSAIIUN coCy/l Ha [[Be He-
paBHBIE YaCTH, B KOTOPBIX HAXOAUTCS BO3YX
npu aTMochepHOM [aBJI€HUH W KOMHATHOIT
TeMIieparype. B MeHbIIIyIO YacTb cOCy/ia BIIPbIC-
KHMBAIOT JIETKO HCHAPSIONYIOCS SKHIKOCTD,
JIaBJIeHIe HACBINIEHHOTO Mapa KOTOPOW mpu
KOMHATHO# TeMieparype pasio 3,5 atM. Cry-
CTsI HEKOTOPOE BpeMsl TIePeropo/ika repecrasa
JIBUTATHCS, a BCS SKUAKOCTD ncnapuyiach. [Ipu
9TOM 06'BEM YACTH COCY/Ia, B KOTOPOW HAXO/ISIT-
cs1 BO3/JYX M IIapbl, YBEJUYUJICS B 2 pasa 1o
CcpaBHEHMIO ¢ HavaJbHbIM. Haiiaute, kaxyio
4yacTh o6beMa cocy/la COCTaBIIsIIa BHAYAJIE €ro
MeHbInas 4actb. O6beMOM, 3aHUMAEMbBIM JKIJT-
KOCTBIO, MOKHO TIpeHeGpedb.

4. B repmeruunblii cocyn, cojeprKaniii
cyxoii Bo3ayx 1pu temueparype +17 °C, Bupbic-
HYJI HEMHOTO BOJIbI M CTAJIN Me/IJIEHHO Harpe-
Batb. Onpesenre JaBienne BO3/yXa B COCy/le
J10 BIIDBICKUBaHNUA BO/IbI, €CJIN K TOMy MOMEH-
Ty, KOT/la HCNapujach BCS BOJA, JlaBJeHHE
BO3/yXa COCTABUJIO 46% OT O6IIETO AaBJIEHNSI
B cocyse. Havasnpublii 00beM BOJbBI B cOCy/ie
coctasusia 1,/1200 ot o6uero o6bema cocy/a.
Mousipaast Mmacca BoJipl 18 T/ MOJIb, TIJIOTHOCTD
tr/em®.

5. IoaBsKHBII TIOPITIEHD [IeJUT 0OBEM 3aM-
KHYTOTO COCy/la Ha /[BE€ YacTH B OTHOIIEHUN
4 : 1. B oxnoil yacTu HaXOAUTCS BO3AYX, B
Jpyroii — napel Bozbl. [Ipu Me/ITeHHOM OXJ1ax-
JIeHUN COCy/la TIOpIIeHb HAYMHAET J[BUTAThCS.
Kakast yactb mapa CKOHJEHCHPYETCS K TOMY
MOMEHTY, KOI/Ja HOpIIeHb Oy/eT HaXOIUTbCs
nocepeanne cocyna? Temmeparypa B 00enx
yacTax cocyga oxHa um Ta xe. OO0beMoM,

3aHUMAaeMbIM CKOH/IEHCHPOBAHHOI BOJIO, TTpe-
He6peyb.

6. Iponaun (C;H,) maccoii 300 r sakauan B
MEPEHOCHON Ta30BbIil GaaoH o6bemoM 1 .
[aBnenne B Gamnone 10 arm, Temmeparypa
17 °C. Ckoapko mpomana B Ta3006pas3noM
COCTOSIHUU COJIePIKUTCS B Oa/JIOHE, eCJiu TP
yKa3aHHbIX [aBJICHUU U TeMIepaType IIpolaH
MpeBPAIIAeTcsl B SKUAKOCTh C TLIOTHOCTHIO
440 xr/m*?

7. B nmuH/pe O/ TOPIITHEM HAXOAUTCST V
MOJIell HEHACBIIEHHOTO BOJSHOTO Mapa Ipu
temrnepatype 7. Ilpu MeasentnoM nusobapudec-
KOM OXJIQK/IEHUHU TUJIMHPA TTOJOBUHA TTapa
CKOH/ICHCHPOBAJIach, a BHYTPEHHSISI 9HEPrusi
comepskumoro ymenbimmaach Ha AU . Kaxoe
KOJIMYECTBO TEIJIOTHI TPUILIOCH TP 3TOM
OTBECTH OT IHJIMH/IPA, €CJH ero TeMIeparypa
ymenbimaace Ha AT ? OGbeMom, 3aHHMae-
MBIM BOJIOH, TIpeHe6peyb.

8. Hacpimennbiii BOASHON Map HaXOAHUTCS
B TEMJIOM30JMPOBAHHON KaMepe TIpU TeMIle-
parype 300 K. B mporecce agmabaruueckoro
pacuiMpeHusl TeMmieparypa B KaMmepe yMeHb-
maercst #Ha 1 K, m wactp mapa KoHeHCH-
pyercs. Haiianre orHocHTe/IbHOE yMeHbIIE-
HIe Macchl Iapa B KaMmepe. Y/ieJbHasi Tell-
snota ucrapenus Bojwl npu 300 K cocrasisier
2370 x>k /xr. [lap MOXXHO cUMTATh HEalb-
HBIM Ta30M C MOJISIPHO# TETIOEMKOCTBIO TIPU
nocroguuoMm o6beme 25 k]x,/(monb [JK).
I/I3BCCTHO TaKXe, 4TO MaJible OTHOCHUTEJ/IbHbIE
naMeHenusi remneparypsl AT/T  cBsizanbt
C OTHOCHTEJbHBIMU WM3MEHEHUSIMU JIaBJIE€HUST
HACBIIEHHOr0 Tapa Ap/p cooTHOMmEHHEM
Ap/p = RAT/T, tae k = 17. Temnoemkoc-
TBIO BOJIbI TPEHEOPEYD.

9. Cmech BOJBI U €e HACBINEHHOTO Mapa
naxogurcss npu temneparype 90 °C. Ecan
CMeCh HarpeBaTb B M30XOPUYECKOM IIpoliecce,
TO BCs BOJA WCHAPSIETCS TIPH  YBEJINYEHUN
temnepatypsl o 100 °C. Yemy pasno masie-
Hue HacbinenHoro napa npu 90 °C, ecau B
HAYaIbHOM COCTOSTHUH Macca BOJIbI COCTABJISIET
29% ot o6eii Mmaccol cMecr? O6beMoM, 3aHK-
MaeMBIM BO/IOH, TpeHe6peyb.



