mgjgoo #15
dgo®o Lbgymgool LoMOMBHY390MOd

dgotmo Lbgyomob dmegemol bobom gobzobogmmom LBMGMOE ©39d9mo0 3MoLhoMyMo dgbgdo,
Mmdmob 3306d90d033 Bobogmozgdo (ohmdgdo, ombgdo, dmeng3nmgoon), Mmdgmmoy doomgdo
do(hgMoomytm BgMhoemgdo, 06bgzoob domo BmbobEMmMmMool dobemmdgemm dgdobmgmoodo -
d9bog®olb  3306d90d0 - LOT PYOMoghm 39M39b603MmOMe  dodoMOmyemgdom. vIM0gOC,
3Gobhomy®mo dgbghol mommgyemm d9300039090m bobogmozl d0969Mgdd mo30LYBmMgdol Lodo
Mbgzomo boMmolbo, HMIGEmMOZgod Mommgnmo mobobdo 9bgMzool mobod®mo goboboemgdol
300mbobo moz30Lyxmgdol botmolbgdol dobgz0m emdl KT gbgMgoob.

96mo dmemo dgodmo bbgyemol dobogobo gbghgoo
Um = 3NAKT = 3RT,
LooE Na-03mgoEMOmL IYdngod; Nak=R - dmmyMo godydmo dywdogoo.
dgo®mo Lbgymob dmmotmymo LomMOMH9g300MIL
Cv = dUn/dT = 3R = 25 §/(dmemo-K) (1)

9.0. Jodoymo domHhozo Bbgymmgdol dmemoMmymo (dhmTyeo) Lomdmbhgzomos 3MobhommyM
dgmdotmgmoodo ghmboo®mos (hmemoo 3R-U) o oMod EOdM300090tmo (HgddgMobhn®mody. gL
30bmbo dowgdyem 0dbo gddoMmoymo i3Mobgo dgi3609M9d0L 3.c00emmbgol o .3¢hol dogt
o othoMmgol doom Lobgmb.

oy 30 dgodmo Lbgymo Bo®m3moggbl Jodoycm boghml (3mgdzom NaCl), 3080b bobogmozmo
MoEb3o ghm dmendo o6 oMol v3maoEMm™L 3dn30L Hmmo, 9Modge NN, Loy N ohmIgdol
Mobgoo dmmg3ymodo (NaCl-bomgol bobogmozme Mopbzo 1 dmedo hmemoo 2Na, Moged 1
doemo NaCl dmopogl Na ohmdl Na-bo o Na ohmdb Cl-bo). o3Gogo dgoMo Jodoydo
6096000l IO Ym0 LoMOMGHIZOWEMOS

Cv = 3nR = 25n §/(dmemo-K),

o0y (hmeoo boghmob d93000g909em0  gemgdgbhgdol  dHmInEmo  LomdmHhg3o0MmOgd0L
$0dob.

MmgmO3 3000L 390093900 PA39690L, OPEMBbzgoLo O 3¢hol 30bmbo LGMYmEgde Lozdodmolbo
306mg0 doobemmgdom, mydo dmgoghmo bogmoghmgdgdobmaol (C, Be, B) o033063900 000
30000bMg00 LomdIMHg3000mMd0L godmmgmmoemo 3603309 mMdgd0EOL. oMo odobo, (300900
1A39690L, ™A 0bg3g GmamM3 godgdolmazol, odomo hgddghmohymgdobol, dgo®mo Lbgymmgdol
LEMOMHY3000MAg00  EOTM3INEIOPMOoS  Hgd3gbohyMody (byd. 1). 0°K-8g ULbgymgool
LoMIMAHY3000M0gd0 3O M3MOEoYTos T3-b, o TbmmmE mommgymo bogzmogdmgdobomazol
doboboomgogemo LozdoMmobo domomo hgddghmohn®mgdolol, LOYmgds (1) doMhmdo.
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30g3omomo, oemdodl 3R-ob Hmemo Lomdmbhgzomos gooAboo 1800°K-dg ! dogMmod dyoto
LbgnMgdol PIMO3mgbmMOOLmMzoL Mmmobol H9gddgMmohyMmog 30, 1339 LogdoMmolboE Tomowmoo.
LomdMHg3000mMdgd0L 3obgymo o Mgm®Moymo 3b03369emMmdgd0L gobbbgoggds, oblboem ngbo
9.9003(h9000b0 O 3.009000L 0gt LoMIMH9G3000MI0L 300 MgMEm00dg oyt Ebmdom.

20O NI gdd, bLYOM03OENY, HMOO PO 3GaLHIMEBOBNY. dIMORYMmo Lbyymagdo

Mmgmmi3 bombggddo, oLg3g dyodm Lbgymagddo ygmzgmmizol oMLYOMIL dmeNg3ym9d0l
30M33990m0 Mobgo, Mmdgmmo 9bgMmgool LozdoMmoboo Lbgo Tmmg3nmgdmob dodo3zol
obodmg3o o MmIgmmop dgydmosm ohm39dd bLombol ob dgoMmo Lbgymol BgodoMmol
ohMm3900 o goobgmo dom dmdE3gem Lodyo®mmdo. o3 3MmEgbl Lombobmgolb Hbmgdgb
20O Jmgdol (06 mdmgmm BoMmImddbol), dyodmo Lbgymmgdolmzol 30 Lydmodogool (ob
ogMmmaem3ol).

Lombggool omGMmgmmgde  d0dEoboMmgmdlb  bgdoLdogh  (Hgddghoty®modg,doghmod  dobo
00(hgbLogmde (Hgd3gMmothn®mol dom 0dMEgde. smbmmgemgdol 3MmEgbol JoMmomgmydoc
3080boMmgmdL dobo dozmd3gbboMmgdgmo IMhmigbo mMmgdmol 3mbgbbogos Lombgdo. oy
dmmgzymoms  Mogbgon, Mmdgmog H™m3g0L  Lombgl EOMOL ghmgyemdo  BgodoMmol
96009900000, Hmmoo dmemg3ymoms Mobzol, GMIgmoE goool mmMmgmopob Lombgdo,
30006 dygoMmgdd vmMmmgmgdobo o 3MmbgbLogool 3MmEgLgdl dmMolb  ebodoymo
606oL6MOMOd. mOmImL, GOMIgmog ©0bodoe  BmBOLEMOMBOTod O30l Lombglmob

96009096 3oFadgdyemb.

dgo®mo  Lbgyomgdolb  PIMOZMgLbmdoLm3zol  bydemodogool  3GMmEgbo  P3bodzbgemme
A399mgdMo3 H9dd3gmohn®gddy, o mMmdmol 6bg3oi3 dyoMmo Lbgyemol Bgwodo®mdg diodmge;
030 08Mgdo H9dd3gkmoh®ol dMom. 0bhgbboymo ULydmmodomgolb obgmo bozmoghmgdgdo,
MOmagmmopod bogghomobo, JoxmyMo, o3 o30mow 3890dAbgzo dommgol doboboomgdgemo
33390060 Lypbom. gobbozym®mgdymop 0bhgbloyMo ULydemodogos bgdd 30399ddo, M3
303dm0yggbgdd LOM39900L EOLOTBOEYOMOE. LYOMOdoEnol (3bmooo dogommomos - yobyemol
3oModdbo mmmgdmo - b3gmo mgmMmgymmo dMgoo yobzodog.

oy dgot Lbgyml gogzobyMgdm, dodob dobo dobogobo gbgMgoo (bobogmozgdol Mbgzol
96g6goo dgLgMol 3306d90d0 o 03 bobogmo3zgdol yOmoghmddgwgdol 9bghgns) 0dgods.
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09339MmohnMmol  dobolb bobogmozgool Mbgzol vd3mogye 08Mgds 0dodeg, Lobod
3Gobhomy®mo dgbgho oM ondbbzMmgzs - dgotmo Lbgyemo bgde. LyM. 2-89 godmbobyemoo
d0obmmgd0m0 odM 30009090 gdO

a i)
T} i
TIL’I T
\ _;’
Ilnan- Kpncran-
TT | nemme | K _}}{ mnzauns | TT
0 Q 0 Q'
Ly6. 2

T(Q), Loog Q-bmdolb EOHML Lbgymob dogh Jowgdnmo LoMdML MomEYbmdss. dgyoto
LbgOLM30L LoMdML gooEgdobmob ghmo dobo hgddghonpyde 0dMEgds, bmmm EbmdNL
09939MmohnModg Tes 06ggdo Lbgymob goolgme dgotmo dgmdoMmgmdoEodb mbyzo0d0. Tws
09339MmohyMmo MAgde PE3mgmo dobodg, Lobod dmgmo 33Mobhomo o6 OEDbydy, o
dbmmme dob 3990093 1339 Lombolb (Hgd3gMohMo 330mo3 06ygol dothgoob.

dgotmo bbgyemob gobyMgool Tw-300g $96M 300093 OGO ooyo3l 030 mbggzo dgmdomgmdodo,
Mo0aobo3 603009M900L boboemo3zg00l 9bgMgns Pbo ogmb LozdoMmolo 3MobomyMmo dglgMol
obodmgmoE. ©bmdol 3Mmpqgbdo bBogmoghmgdolmazol goopgdymo  Lomdm obotMigdo
3Gobhomy®mo dgLgMol odmody Lodydomb dgldymgdedy, o odo¢hmd Te = const. dmgmo
36Oobhomol  odmody.d9damad  dobmegdymo  Lomdm 330mo3 dool 3339 ULombol
boBogmo3gdol gbgMgool godModg o dobo (Hgd3gMopyMo ©onbygdl BMol. LomdmL
Momgbmool, HmIgmo oyE0mgdgmos 133 603m0gMgool gobobmdom Pbmwgdgb bmdl
b330 0m LomdMUL.

oy LOMOML go3o(30390m, 3od0b 3MmEgLo Bogo Y3y dododmmymgdom (byM. 20, Q' Lbgymol
3096 3MoLhomodogool OML  3oEgdnmo  LoMIML  MOMEYbmMdLY): ™MO300000 Lombol
(09839Mmo¢hyMmo I306MgdY, 8990098 3900003 Tws (H9339MohyModg 0b6ygdo 3Gabhomadoges, Mol
03mo3Mmgd0L d93c09303 3M0bHOTOlL (Hgd3gMmobhMo Eonbygdl 3emgdol.

b03m09Mgdol 3M0Lhomodooobmzol oyEomgdgmos 9.6. 3Gobdhomodogool 3gbhGgool
oMLgdmdo - gLod 3GMobhomymo Aobobobgdo, GmImgdog dgodmgds 0y3zbgb oMo TJoMHm
bogmogmgdol dgdgadbgemo dohoMmo 3GM0bhomgon, vMmodg obg3g dH39emo, FyMo o o.d. bygmo
Loombgdo  3MoLhoModogoolb  39bh®gdol o6  VMOLgoMds  vdbgemgdl  Fo3OML3IM3YTo
36Mobhomgool BoMmdmddbol o bogmoghgds MAgde Mo mbgzo dpgmdo®mgmosdo (3030900



36Mobhomodogool (H9d3gMmohntodg bozmgd (H9d3gMmohyModeyg, o0 MmL BoMdmoddbgdo
3°000(303309m0 Lombg (by®. 20-8g dob dggbododgde odhMobymmo dMyEo). demogho
39003303900L0L 06g4gdo 3M0LHOM0dE00L 390hEMgdoL L3MbHObYGMo Bomdmdadbo o bogmogMmgdo
LozdoMmobo LBMOGOE 3M0LHOMmodoMEgdY.

R399 906003 BoEbmMONL gooEn3900 bgde 3MoyLol Boemgdoob smgyem gMoyLbgdodwy,
doghod ®™ogo bozmoghmgdgdobmgol dob dgodemgdodoombomlb obgym  ghonLbgol. oo

LEOOBHOL godm, dogmdg goobyMmgdymo Lombggdo 30Mao3906 gboEMBLL, 0boMAYbgdgd Mo,
0bg39 GOmgmME dgodmo Lbgymgdo, moz0L Ym®Iol. o3 ULbgymmgddo doomgl ddMGGYMO
Lbgymgdob Lobgmo; Jom 3093903090006 golio, 330em0, cmydo, dobo. sdmMOymo bbgyemagdo,
Bo®Imoggbgd Mo 03MogoE gowo3n390nm Lombggdl, o&®00b 0dmpGmm3ymgdo, 9.0. domo
®30090900 g3gmo  dodommyemgdom  ghmboodmo  oM0ob;  Jommzol  obgzg  Gmgmb
Loombggdobmgol, bobBogmo3zgdol gobemoggoolmagol, doboboomgdgmos vbomm b69bMmogn; domdo,
Lombggdolgob goblbgozg00m, bobogmo3mMo d3MOEMIL POdOMO..

odm®mggyemo bbgymgdol mog30L9d&gdol BomIMoggbl goMm339nmo bmdol BgbOhoemol oM
oMLYdMOY, by dgndmgdgmod Jomomgdo goMm3zgnmo H9ddgmohydmol, GmImol Bgdmmos
d90dmgdo mbgzoo dgmado®mgmool 3mbLhohoMmgds, bmemm Jzgdmm dgoMmol. (3gdnob
3bmodomoo, GMI vdmMayym Lbbgymmgddo MMM gobdogzemmoodn dgodmgdd 033060390
0dbol  3GMobhoemodogool 3MmEglo, dog. dobodo Bo®Amoddbgdo dzodg 3MoLhHomgdo, 0go
306Mmgo3Lb Mo goddz0Mm30mmmool, 0b6ygdlb d9dm3Mmg3ol o goMmonddbgde 3memozmolhomy®
bbgyeoC.

00 3o3MmEgmgdol doomboo 3MmmMNdgMg0dd - mMaobymds vdmbmgymds Lbbgymmgodo,
MOmdgemmo Jmmg3nmgdo3 390390006 ghmbooto, ghdgmmo Tmmg3nmoMymo 9439000000,
Mmmdmgoog  Jd99Mmgdymo  oMoob  Jodoymo  (300mgbhyto)  3033060m900m. 3ME0dghgoL
3093903090000 MmagmMz dbgdMozn (bobodgdgemo, Eoemgodo, 3onAn30, P¥Ggobo o bLb.),
01939 bgemm3byMmo (3emolihdoly, Mgdobod, mogzLobo, 303GMmbo o bb.) MGMaLbymo MmMagobymo
bogmogMgdgodo.

3mm0dgMgdl oboloomgdm Lodh3039 O gemobhnMmody; dmgogMmmo 3mmodghgdo ndemgdgb
5-10 396 bBoghdgomgdolb 3doMmzggmoo Log®Mdoob. gb o0doom d0blbgds, Mm3 ghdgm
dmmg3nmodyem $0$3900 gxm®mdoEoobol dgydemoom ob obggzo, ob Boghdgmagdo LEM®
bodo. 3mm0dghmgdol gemolhoyMmmodo 330o3bgdd dbmemme Hgddghohy®mgdol got 339y
0b(hgMzomdo, MmAmol d3g9dmmog  obobo bgdoob dgoMo o dgomg, bmemm Bgdmm
3omobho3n®gdo. mydge LobmghyMo 3mmodgbmyemo dobogmgdo dgddboemod dogmdg 093M0
(bgemmgby®mo  dmg3zmgdo, Hyozol  d99(33¢mgmo, LOddgbgomm  dobogmgdo, dghomgd0l
390(330m9mgd0 o 0.4.), 3mm0dghhgdol mgmMmos EMY300ModEg LMYMOE F9MHoE VMoo
dggdbogmo.

I oo 11 33060l 3a8Mo0 goobzmgdo

080 gbmgdd  bogzmoghgdol  mgM3mMEobodoznMmo  BmbolbmMmymm  dgmdodmgmool,
Mmdgmog mo30b0 odozy®mo m30L909000 gobLbbgoggde 03039 bogmogMmgdol bbgo dgbodemm
Bmbolbm®myemo dgmadoMmgmdgdneb. my 3md3om, obymym dyMmdgmmdo 0dygmagdo Byogmo,
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dodob gL Lobhgdo MM800600: Mbg3zo00 Qobd - Byogmo, gobobgdy®mo godo - voMol botggzo
Bygmol mOongdmmob. oy bygomdo HRogygMmoom  gobymol BogMmgol, dodob gl Lobgdo
30Mo0gddbgde Lodgodonobo, MMmIgmdoi yobyemo BoMmImoEaggbl dgod godob.

bdoMmo q3odob (36900 godmoygbgdo vgMmgzohnmo dagmadomgmool odGMmom, doghmod LogoMmmo
3om300m0obbobgdy, MmMI 0go JBOM GoOhmgd 3000609 ,,08M930hnmo dgmdomgmdol” (36900.
96Om0  03M9z30hYmo  dgmdoMmgmdol goMgmgddo bogmoghmgds dgodemgdd 0dgmagomEgl
Mo0d9bodg ogododn, GMmImgdog moz0b0 m30L909000, 89300390 MO0Mm O ©3gdYN9O0m
30o0Lb30390ym0 M00b (yobyomo, dogomomo, 33b3gde bym goblbbgzog9dym dmeognzoEnodo
- obodo).

b03m0gMmgdolb ghmo 3odoob dgmtmgdo goolzmo - BadyMo goolgmo - ygmzgmmsol
303006090000 dobo m300L909000 bo®MobbmOMog (330m0Mg090mOb. byt goolgemgodol
30gomomo dgodemgde godma3o039L bo3moghmgdol vgMmgzohnemo dgmdoMmgmodol 33e00emgdo
ob goolzmagdn, MmImgo0E O30330M090em oMb dobo d9do390mmdoL, 93909900l o
®30090900L  (33¢mogdoLbmob  (dog.  3MoLHOMmYMo  bogmogkMgdol  goobgmo  ghmo
dmE003035(3000000 dgmdado).

0MAg396 Mm®o g30Mmol gody® goolzmmgol. 1 ggoMoeb 3odyMo goobgmol (dog. bmdo,
36GoLhomodoEnd), mob obmogh LomdmL Jmobmdds ob godmymago, GMAIgmbog YbmMEYd9b
0800 gooblgmol ULomdmL. | 3g306mMol goobgmgdo boloomEydnob ¢Hgd3gMohytol
dpdngmdom, gbhGm3oobo o  JmEymmdol  (33eomgdom.  odomo  obLlbo  dgodmmgdo
oLgmMbonMmo: dog. bMBOLOL LbgymUL Pbo Fnz0bmEM™m LoMdML goMazgnmo MHoMEIbmd,
Mmd godm3zob30mm 3GoLhomydo dgbgdmol oMM3g3s. 3 OML gooEgdymmo LomdmL
Momgbmos  dool oMo  Lbgymol  gomomdvdg, oModge ohmImdmmolb 303006500l
oM M393089, 0d0hm3d EbmOs d0dEnboMmgmol dndos hgddghonymodyg. dbgogl goolzemgddo -
dgho dmbgLlMmogqgdymo  3Mobhomymo  dgmdoMmgmdoEob, bozmgoow dmbgltoggdyem
mbggo JdagmdoMmgmoodo - dmybgLltmoggommdol boMmobbo 0dMgdo, g.0., mobobdo
®9O3mEobodnzol dgmémg Lobyobolo, 3MmEgbo o30330Mm90ymmod Lolhgdolb gbhG Mol
8Mobmob. my goolgmeo bgdo 33y dodommymgdom (3G0bLhomodogos), dodob LoLhgdo
3odmygmall LomomL.

xodY6m goolzmgdl, MMAmgdoE oM 9M0ob 303000900 LOMIML godmymaolmob ob
d00bmgdobmob o dmEymmmdol  (33emomgdolmob, 1bmegogh Il 3ggoMmol  3o8y®
39000L3mgolL. gl gooLzmgdo boloomYgdnob dmEymmool o gbhemm3nol Tydogzmoom,
doghod  bobhmdobgdn®m  (330momgoom  LomdmbhgzoEmdoby.  dgmdg  gzoMmol  godyMo
3o00b3mgd0 o30300Mm9dymo0d LEdgh®mool (33eMoMgdolmLb: goobgmol Bghhomol dgdmm
LobGHgdd, MmgmmE 69Lo, BEMOL Yidm dowoen LBodgh®mool, 300060 gowobzmol Byl
94390mm. dgmMg 330cm0Lb odyMo gdoolgmgdol dogomomgolb boMmdmoagbgb: goM3zgymo
Bbg30Lo o H9d3gMobh®olb 3ommdgodo gghmadogbothyMmo bozmngMgdgdol (M30bs, bozgmo)
3oolgmo  doMmodogbohyn® dgmdoMmgmoodo; dghommgdolo o dmgoghmo dgbobmdgdols
3oolgmo O0K-ob dobmmdgem hgddghmotymodyg dgagodhomymm dagmdomgmdodo, GMIgMo3
boboomgdo gemgdhMmymo Bobommdol byemodyg bobhmdolgdyto dgdoMmgdom; A39nmgd&mos0



mbggzoo 3gemondolb (3gemondo 1), T=2,9K-89, goolgmo Lb3d mbgzo dmoxynzoEnsdo
(39emopndo 11), GmIgemoE Remmol B99bomdnl m30L9090b.

0003 m30M MO0l 0ogMmodd. Loddogn bgd@Hoo

my  Lobhgdo  ghHM3MA3Mbgbhooboo,  oby  dgggde  Jodopbo  ghmgzommazobo
bo3mogcmgdobgob ob dolo bogMmmobgob, dodob qodol (36900 ™mobbggde vg3MadHYM™o
damdomgmdol (36900L. GMmgmME 3bmdomos, ghmo o 03039 b03m0ghgdy, OIM300900m
M0boxROMOMI0Laob, Jomiboyn®mo (Lomdyn®o) JmdMHoMdNL MMM Mo30LYRMgd0L bo®Molbdg
dobyem m®dog Lodyomm gbgMgooly o dmemg3ynmmgool YOO mddggdol ydgodaL
3mMhgboomy®m 9bgMmagooll dm®mol d9odemgdd 0dyma3gdmgl Lodoob ghmgbmm ogMgagohnem
dgmdomgmondn: dgod, mbgzo o godolgdyMmdon. gl mobogoMmody, mo30l dbMog,
3000LodM3Mgdo goMg 3doMmmogoom- Hgddghohydmom o bbgzom. dgbododolbo, qodyMo
30Moddbgdoi 01939 gobobodmamgdo hgddgMmobymobo o 669306 330m0mgdgd00.

P

Pip

by6. 3

RodYMo goMmoddbgool m3zomboRobme Bo®mdmbopggbo godmoygbgdo dEamIdMgmd0L
©033M0dd (by®. 3), OMIgMdgoE p o T 3mmMEobo¢hgddo dmoEgdo BodyMo gowobzmagdol
09939MmohMobo o 66930l dmEmol EOdm30gdYMmgds dMYgdol Lobom - dmMmYmgdol (od),
©bmool (00.3) o ULydemodogool (bA3), GMImgdos EOogModol 39mb ymgl Lod oMy,
MmdgmgdoE d99L000390000 dyoo (3y), mbgzo0 (Mb) o godobgdMmo (g) 3odgdol oMHLYdIMINL
306HmdgOL. IOYEIOL 0ogMmodody PbmEgdgb BOdyM0 6MbBOLEMOMONL dIMYEIOL, Jomdg
bgooldoghmo BgMpHoemo dggbododgdd MM MmobooMmLydymo Rodol BmbobBEmGmMdNL 3oMHmogdL:
(c000) dgoto Lbgyemo o bombyg, (o) Lombyg o gobo, (dyg.g) dgomo Lbgyemo o gobdo.

Babhoml, Mmdgmdog gb 36YPId0 03390900 O GOMIgemog dgbododoboe gobLodmamogl
3060Omd90L (HhgddgMmohyn®mol Ty o ol dgbooodol puw BmbolbmMmye Bbg30L) bozmoghmgdol Lodo
x3080L ghmEOHMYEo BMBOBMMYmmo Mmoboombgdmdoly nbmgdgb LBoddog BaddHob. y3gmo
bogmogMgdol gooRboos dbmmme ghmo boddogo BoMpoomo. Bymol Loddog bgbhowmo
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dggLododgdo  (Hgdd3gmohymolb 273,16°K (ob (Hh9d3gmopymol 0,01°C) o bBoMmdmogqbl
dotmomo Mg3ghyem Bgmhomb 0ghdmobodozn®mo d30molb oboggodoc.

®m9M3dMmE0bodnzd odmgze ghmo o 03039 b0o3moghhgdol m®mo godol BmbolBmMMHMINL
dbyol  gomzmol  dgmmeEl.  mobobdo  3Modgemmb-3mondoyglol  3abhmengdaby,
Bmbolbm®myemo 66930L BomImgdemo Hhgddghohymom Hmmoo

L
dp/dT = T1(v,~-Vv,) (2)

ooy L-odp®o  goolgmol  Lomdmo; T-goolbgmol  ¢Hgddgmobymo; (Va-Vi) -
b03m0gMgdol dmEymmmdol 330m0mgds 300390 3odogob dgmmgdo goobgzmolob.

30m03900mb-30myBoyLol gobhmmgoo odemgge Lodyo ool gobobodmammb BmbobbEm&mymo
d6Ygdol obMmommdy. Mogobog L o T ogdomgdod, obMocmmods dmopgdo (V2-Vi)
Lbgomodol b0dbom. ULombggdol omdmgmmagdobo o dgodmo Lbgymagdolb Lbydmedogoolbob
bogmogkmgdol dmpEymmdo gmzgemmzol 0dMmgdo, odohmd mobobdo (2)-Lo dp/dT>0;
dgboododobo o3 3MmEgLgddo HaddgmohyMmol godMmol dogyogzotmm 6bg30L ZodMEobmob o
30M0dom. bmdnLol bogmogMmgdomo PaIGMmOzemglimdol dmEymmmds, Mmgmd Babo 0dMmgde,
9.0. dp/dT>0; dgbododobog, 66930L godtMol d03g4oz06mm bmMdNL Hgddgdmony®mob dtrolmob
(9693900 bodo 3 Ly®. 3-89). dmgoghmo bogmoghgdgdobmzol 30 (H.O, GE, Aygnbo o bb.)
mbgzo000 odol JmEymmdo bozmgdos Tgodmo odol dmEymmmosdy, g.0. dp/dT < O0;
dgboododobo 66930L B3Ol Mob dbeMmogl Ebmdol ¢HgddgMobh®dol dgdo®mgdy (odhMobyemo
bodo LUy6. 3-89).

dgmdo®mgmdol  ooghods, Mmdgmop 03300 99L3g®m0dgbhomyéd dmboggdmo dodoby,
0dgmg30 bLodyomgdol Eo30L3360m, MY Mo dgmdotgmoodo ndymagds dmEgdyemo bogzmngMgdo
306339900 p o T-U dgdmb3zgz0d0, O dbY39, MY MO BOdYMO ZoModdbgdo Jmbrgdo odo my
0d 36O mEgLboLLL. dog. Ly®. 4-8g godmbobyem 3oMM0ogddo, MmAgmmog dggbododgds Bgthoem 1-U,
bo3m0gMgdd 0dymmgoo dgot dgmdomgmdodo, bgdmhpomdo 2 - gobobgotdo, bmemm bghhom
3-30 mbg300 o godolgd®m dagmdodmgmo90d0 9O MEOMYMO(.

0390830m, Mm3 bozmoghmgdy dgot dgmdoMmgmdodn, MmIgmmoE dgglodedgde Bgdhomb 4,
306030l 08mooMym gobyigool, MmadgmoE dagmdoMmgmdol oog®Mmododyg godmbobymos 4-5-
6
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3mMm0dmbhomy®mo odhMmobymo LEmMom. Lydomoob RobL, Mmd BgMhom 5-0b dgbododol
(09339Mmo(hyModyg bogmoghmgdo bgde, yydm dgh, bgdhomm 6-0b dgbododol ¢Hgddgdmohytmody,
030 06yggol godog gotoddbob.

my 30 bogmoghmgde 0dgmagde Bgdhoem 7-0b dgbododol dyo® dgmdoMmgmdodo, dodob
08mdOGOPMO  gomdmdobol (odhmobyemo LBmGo 7-8) 3GM0Lbhomo gotonddbgds godoco,
mbg30000 b0l godmpmzgdom. ®y 30 bo3zmoghgdo 0dygmxygde Babhoen 9-U dgLododol
dgmdotmgmoodo, dodob 0dmmgMmdyemo  dg3nddzobol  (odh®obymo LBmGo 9-10) ogo
3v030m0b d93¢093 Lod JgmToMgmogdL: godolgdy®L - mbgzoEL o - 3MoLHOMYOU.

damdomgmdol oogMmodgddg (byM. 3-4) AobL, MM omMmmgdmmgdol dMHEo o390
3Mmohoznm K 6gdhoemdo. odo¢hmd dgbodemgdgmos b03m0gMgdolb mbgzowo dgmadodmgmdnob
3693900 3o000L3emo 3dodolgdy®Mado o y3y dododmymgdom 3Moho3ymo Bgdhommol g3ghool
03M0m, dmMmgmmgdol IMyolb gowo3zgmol goMgdg (gowobgemo 11-12), g.0. olgmo
3oobgmo, MMIgmboE mob oM obmoglh godyMmo gotModdbgdo. gl dgbodemgdgmos 0dol
d9306gmo0m, Mm3 goblLbgogzgdo godlLo o Lombgl dmMmob oMol dbmmmE MomEybmoMogo
(mM039 gL FagMmAoMgMOg00 303. 9M00b 0dmbHEMM3Ym9d0).

3Mobhommy®mo  Jgmdomgmool goobzmo  (Mdmdgmmoyg  bolovmEgds  vbodmbGmm3nom),
mbggo b godobgdy®mdo 30 dgodemgdd ogmb dbmemme BobhmdobgdyMmo (Qodydo goolizmmob
d9009300), d30hm3d bmooly o Lydemodogool dGMYgdo ofH dgodemgdd, M3 Bygdmeal,
MmgmMmE 0oL 0g43L ogomo dmMmgmmgool dMyolmzol 3Mohozne Bgbhhommdn. ©bmdol
déyo dool yLlobMymmdsdo, bmemm Lydemodogool dMywo dool Bytommdo, bowog p=0
o T=0.



