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0530L9953¢gd0l batolboms Moisbgo 9950090L 2-U:
iG9B30000; §HB0z0) =2 . (41)

® 5O)MOR030 IMWY32Igdol dGMB30mMO FMIMOMds Fgodegds s0doeml 3
Lobols aqbgergde, MMIgdol bmM309wads Bsdo WMPOYHNTSOCMOO
Do63mbobgomo 0gMdqgdol 4o63qdm. 59@9gbs, sM)MHR030 Jmerg39gdolsmz0L
0663000 dIO>MOOL M930LBGdOL boGrolbms MGoibgo Tgoy9bl 3-U:

i(dGB3000; G3fGR0g0) = 3 (42)

® 9653553 MB0sbo  Img3Mwgdo dmbosfowgmdgb Mbgzom dMAMSMB5T0s.
d9Lodsdolo  ™30LREgdol  bosGolboms  Moibgzol  2sbloBmzmolsmzols
29000094gbgds  ,,0530MBEgdOL  baMolbms  Gogbgol  Fgbsbgol”  3Mobioso.:
0530LBMBOOo  5GHMIFP0ID  Img3Mol  FoMImJdbolsll  mogolrEgdol
boeobboms x990 MHoibzo ME3wgwo GRYdS.

9O 5EMIoL  530LvREgdoL bsmolbms MoEbgzos 3. s-sGHmdolomzgols gL
LoOY 9950PBL 3s. 19 s-5EHMToLYYD Ho0TM0ddbgds gPo Tmeng3mens, 85306
59 939651369 0lsmM30L X901 0d6gds 0039, 9.0. i = 3s. (39) GHMWMdOL
Log3)dz39wdy 3309690s:

i(6bgg000). = 3s — i(3e0s¢360000) — I(BGE30000) .

(40)+(42) 958mUbobmargdgdol bogwydzgubg dgaz0dwos BsghgbOmom §Mx030 ©s
3M5)HR030 IMg399gdolsm3z0UL:

i (Gbggomo; fogogo) = 3s-3-2= 3s-5, (43)

i (Mbggomo; sesfirgogo) = 3s—3-3=3s-6. (44)

o m530LREGOOL  bo®OlbYdOL  sbsermyomMo, Imeg3ols dobogobo
9696053 890dEgds  HoMdmagbocro ogml 3 Fgloggdol  xsdol  Lobom
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3o%ol  dgdmbgzgzsdo  2394b690s:

U = U(gss@sbomo) + U(adubgomo) + U(Gbggomo) . (45)

319039 X 5oL Lobom Fo6IM0Y0bJds 4oBOL FMEMMHO BLOMBMEY3OMB:

Cv = (dU/dT)v = Cv (go0s@sbomo) + Cv(dexbzomo) + Cv (bggomo) . (46)

50b0dbeo  dgLo3zM9d900  ©M30EIOME0s  MO30LMBEGIOL  BoMoLbm
(oEbzbg. 3oglggeols s dMEEdBol Foge sLYdMMIOIo 0dbs gbgMaools
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LoLEBHYFST0 POMMIMNE ROGBOM s BOHB3000 MH30LMBMGdIOL bomolbby
Lodmom@ dmEol 9bgMaool gMmo s 0039 360d369emds (590l doBgBos
dmg3Moms  bdoMmo MO0 MmEIxsbgdgdol dggyo  9bgeyool  LHGsxgo
393b5fogds  M30LRWGdIOL  bsMolbgdbyg).  Go3  dggbgds  Mbgzomo
0530LMBEgd0l bo®olbl, Islby dmol gbgMyaool mGHXIM FgBo Msm©Ibmds.

® 250539600 s ¥MMB30m0 FMIMHMOOL POMMIME  MO30LWYREGOOL
bsobbby dmol (1/2)RT gbgtgos (1 dmero gobol d90mbgg3sd0). Tglisdsdols,
H93000 IMIOOMIOL 9O  M930LBGOOL  boGolbbg Tmol  3ersliogmeo
3600369emds RT. (32) Gmermdolb Logwdzganbg Bsofigmgds LomdmEg3smdgdOL
3b03OO Q98MbobMgdqd0, HMIEgdoE dg9Lsdsdqd0sb gMm ™msgolwBEgdols
bo®olLbl:

35005356000 s dOMB30000 IMIGIMBdOLIMZOLs - - - - - - (1/2) R;
bg3000 IMAOSMBOLIMZOL - - - - - - == ------- - - - - R.
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90300090  dobogobo  gbgMaools @ LoMBdMEH935MdYdOL
259mbobagdgdl 1 dmero goBolomgzgol:

1- 5¢mBosbo dmemg3megdo :

3
U=——RT;
2
3
Cv=—R;
2
5
Cr=Cv+R=—R;
2
0Ox8030 s-5@m8osbo dmgrg3mgdo:
3 2 6s-5
U= RT+ RT+ (3s—-5)RT= RT;
2 2 2

6s—3
Cr=Cv+ R= [—JR
2

5M3)OHR030 s-5GHmMT0sbo Gmeng3megdo :

3 3
U=— RT+
2 2

RT+(3s—6) RT=3(s— 1)RT:
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Cv=3(s-1)R;
Cr=Cv+R=Bs-2)R

50b08bmwo gmMHIMgdom LyMygdMdoLLL IMbyMbgdyos 4sdmz0ygbmom
R - 3008035L 99090 86093690mdgd0:
R =1,987 35000605 /(0mem0°g0501b0.) = 8,31 X me0/(3mero-g®omlo).

° 9O»-5¢™30560 (05390mQ, 39000 dMBOE0) 2399900l
LOMIMFHY35MBMS 9Ju39M089bEMo 36083690 Mdgd0 do0sh sbeErMmlss Foo
3w3L0396 3609369c0mdgdmsb: Cv = 2,98 300mE05/(dme00 3o bo);

Cr= 4,97 35¢0/(000 26500L0). M3 d99bgds 3535 o@™MA05b oBgdlL, ommzgol
39009B6935 89900920 2505bGM9d0:

5) C (gdu3) < C(3emsbogaeo) .

0) ox0dLoMgdMo s 360d369gwMmdoLs s dm393MEo LEHOMJGMOIOOL dJmby
993 gdobomzols LOMOMEJ3MDS ©59M30009IMW0S Jodom®
39029600Md5%Bg, o3 9655 SLEbMWwo 3WsLO3MG RMMIM9dTo.

3) LoMdMFHY39MBS HTMIOWYdMW0s BHYI3YMOGHIMsDY: T-0b AsBMom Cv
5 Cr LO0EO@Y9d0 FooLMOR3056 Foo Jeslogmo 360d369gEMBYBOLS3Ib.

® 5060360 goIbMYdOL 853500 d0BYHOS Ol, MM Img32ol Hbgzomo
dmdGsmds 3960 500figM9gds 3¢0sl03MOHO MIMOO0m s LsFoMm begds 33956¢ OO
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® LoMIMFHI350MdOL Mbgz0mo 3YIbgol ILOIbILOSMYdWSE 3356¢) M0
0905 3003905 35dMm0Yygbs 5.9069Eg0bds. 3sb gobobows dgso 0gsMo
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v bobdo®Mom. 53sLmsb, SEGHMIms MHg3000  FMIMOMIGOO  JOHT6gIOLOY6
0DBMEO0MGOIE0S.

3ob30l 33963 MM  MmgME0sHy  IYMEbMmdom 9069390bds  doowm
RMOIMWS, G™Igwog s0hgdl Mbgz00m0 IMIOIMIOL 9OHDO  Mo30LwREGOOL
bseobbol  Jgbodsdolo  9bgMaool  ©odmMm300IEgdSL  (39a39M0@MEDY
(603000969d0L 90> I DY Foo96RM0TGOOM):

0
Us(1)=—— R . (47)
e -1

0 560l 603009M9d0L Tobsliosmgdgwo G9d3dges@Ms: 8 = A v / k, Loosg A s6Gob
3ob3zol dmdogs (A = 6,626:1103 xmwmewo(d). k — dmeEdsbol dmdogss
(k=1,3810"2 xmmwoa®s@). 0 ©0m30090wos 603m0gMgdoL  a35MMdBY.
RMOIMN06 BBL, ®MI HmqLsg T—0, 35906 Uss(1)—0. Gmqlsg T—o, 85306
e¥T =1+ 0/T o Uen(1)—>RT, 56¢9, Bs@oe $983965¢m09dbg Usn(1) <obamggds

ol 3¢olog® 3b0dzbgEMdsL.

(47)  359mbobmegdols asfoedmgds T  3$9339Mmo@«eol d0dsmrm  435deg3l
90633Hgobol  BmOIMEsl,  OGMIgoi  FoBLIBOZMZL  LoMdMFHYZoMdOL
90969l 900 MHYIZ30000 Mo30LwREGdOL BsMolbolsmzol bogmogMgdol ghm
I bBg o6 MH0dgd00:
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dUes(1) (6/T)%e%T
—=C(0/T) = R . (48)
dT (eG/T _1)2

° 360LGHIWMOO by gdolomgol  obslosmgdgwo  (Hgddgeod s
0990d¢gds 99535 ql  obgdsbols BmGIMwom:

0=135. T:0°5 M0 V033 . (49)
5 Tt 500l 3O0oLEIOL WEMdOL  3H933geo@es, M — dmgm®o sl
(3/00¢00), Vi = 3600bE50l dmn®o dmaEemds (Ld%/0meo).

® 706339060l gm&m0s 890amd gob530m56s 3.0098508. Jolo 339000,
0©JOMM0  3M0LGHsol  dglgMol 339609800 FgmBo  SEHMIgd0  SLEIMEd9b
H9300 IMIMOMIJOL, HMIWYd0E JOMbgMb ©535330M9d0ME0s. sTol godm
Ubbgoslbgs s@mdo oMbggs Lbgoalibgs LobdoMom, Mmdwol 360d36gwmdgdos
Ammoglgdeos 0b@GHgMzsedo 0 + Vmaxr (5 Vmax 95gdlodsgrEo LobdoGgo).
09MOH0Mo A JMd0m  ©Jd503 Foom  BMOIMWS, MHMIGEoE  SOHgOL
LoMOMEHY3900MdOL Mbg3z00m dYJ6gL 9OHPO M930LBWGBOL boolbobomgols
60300960900l 1 BBy g5556456089d00:

(12 Bdx 3x )

Co (8/T) = R ! - o (50)

x eX-1 e¥-1
. y,

o) x = O[T, bogon 6=hAVmask. (48) BMOHINLMO Tgscmgdom (50)

3900bObMgds  39maLsE  SHIOL  9Ju39MH0TBEHME  BMbs(399gdL  IdIWO
A99396M53HMMgd0lL  3060HMdYdTo. GO0l BMOIMWSL  bdoMs  09gbgdgb
36M0LGHIEO 6030009MGOsMS LOMOMEJZ5EMBIOOL F5TMMNZOLIMZ0L; FbmerMm©
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LoFoMMs 0dol om35eolfobgds, MHmA dgugeol 3356ddo dgmxy SEHMAL goshbos
6H93000 IMAMOMOOL 3 Mo30LWREGdOL boGolbo  (Obgzomo  dmdO>MdYdO
OO Bo3MMOObsEHM gMAGOOL gobfizMog). sd9bo,
Cv(3gs¢0) = 3 Co(6/T) . (51)
Jd3g0mom  Nel4  Bobobbg  bobggbgdos  3MoLGHIwwME  Bogmogmgdoms
LOMOMEJ390MOGOOL BH030MO }9I3gIMIGHMOICO ITMI0YOJOSB0. YdSOL
RO Boowo  LoBMLEGHo  SOfgeL Cv b 93396s@McOme
3™ 3000939 9dSL ROOOM 0b@9M3z5endo. dgog® Q00
}9939M5@M9d0LsM30L (50) godmbobmegds 8609369gwm3bs BoMEH03gds:

Cv(dgs@o) ~ 464,5 (T/ 0)3,  35¢0m05/(BmogyMo@nlo).  (52)

® 395m0 Lbgargdobsmgol (38) godmlbobmergds s 5MHOL LodsMmeosbo.
Sbgm  Fgdmnbggzsdo 3bmdowo Cv —sb Cp—Bg 2oslgerolsmzol dgodwrgds
30L56MRJOMmm  3.69MBLEOL 9830600 gmeddnwomn (1 dmeo
Bogmogmgdolomzob):
Co=Cv+0,0214 (T/T) Go* . (53)
59 Tr 960l 390 60300090900l OMdOL 3H9a396M9EH¥Ms; LOMBMEJZEMOJIO
399m0lobgds gONIMWOD ,,35¢MM05/ (IO M5 ML0)“.

® $93396M5@ MMM DmBogmo 0bEHgM35eolsm3zol, Imbgmbgdmwo s0dmBbos Cv
56 Cp LOMBIMFHGZ9MOIMS ZoBMbOHZS 5eR MmO IMS35¢(Hg3M0L Loboo:
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6030009609008 Jodo® 9o mdsbg, Tob saMgas¢IE 8YMIsMYMdSDY,
5369539 $9939M5GH MO0 06@gmH35¢0l LoEogbY. Mg 0bdgM3zswdo a,
b, d gobobowgdosh GmymeE 9m©dogo Loogdo. dsomo d60d3bgEmds6o
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doM0m50  94L39M0TYEHME0  BYOIMPOS  39WMMH0TYEHMO0O.

e LomdNMMO gbgM0s, MMIgEoE 290MOYmRs (56 J050bmddgds) Mgodiool
8000b65(gM00LSL 256339 300930, HoMmBMoyagbl H9god30ol LoMdMU. oyo,
LoBMPOOMO, IMZ0EIOMWOos 3MM3gLOL F0IEOBIMYIMOOL 2BDY.

® 95J300l LoMdMMo 9xgddBo 3Ol LomMdMmo gbghaools ols Gompgbmds,
(m3gmog g99mogmms (56 8msobmddgds) dmagdmer G933gMsdvMsby Mgogjgools
39193939005  dmEmIEg 900obsMHmdolsl  obmgmermee b 0BMBdGME
30609030, MMEILSE LELIMYGdM@ FMdomds 56 LEOHYMEYdS, beogm Mgsgd3osdo
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99L5dE 900 903000m 93999 39939653 M5B M95d300l
9090656Mm9Mmd0LSL.
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® ) ©95J300L 8909250 LOMdM odmoymays, 35dob sLgmo dMmEglo 0d69ds
930MmgO3Mo. 99mgmnxzomo  Lomdm MYMIMJ0dosdo 0MZWGdS  IIOOD
LOOEIE, J.0. 58 Igdmbggzsdo Q (36 Q) > 0.

099 ©95J300L 8900939 LOMOM F0500Jdgds, B530b Sbgm 3OMEILL MHmgd9b
960MmmgmH3Nl. J0sbmddmwo Lomdm MgMHIdmJodosdo 0mMZWGdS OMHYMBOD
LOOEY, 9.0. LYo Tgdmbgzgzsdo Q (6 Q&) < 0.

g ©5 Q LOEOIMS {56356 3J3900b Q5FMOLIMYMBL, D

QV =—qv,' Quz_qp .

® ©95J300L LGHYJoMTgAHOHI 256E M0, HMTJToE Fo035¢oLHobgdMw0s
3Om3qLbol  LoMOdNMO  9BIJBO, 6O0moygbl  Mgodiool  mgmdmgodor
296 Megdsls.

BMo0 Ldbom MIMIMJodoOO  JoBGHMgds Fgodergds 898 gabsocMe©
Bagfigtmo:

viAi+v2A2 = vsAs+viAs + Q . (55)

5 A1 s A2 69539539005, Az @5 A+ - 30M©OMJBJO0; Vit va [omBmoygbgb

b39JoMmIgEHOHM 300958303096GJOL, beerm Q - Mgod30oL LoMdMEG 9539dBU.
dogocoms, T=800 K s P=1 5®3. 306Hm09d0Lsmngol 530530l LobmgBols
0960H3dmdodomco  49bGHMm@gds d90gabsote  BoofigMgds:

N2 + 3H2 = 2NHz + 22,0 335¢0m6M05. (56)

s Bsbsfgmo  JoMmomgdl 035Dy, O™MI v HBgdmembodbmer  Fobozme
3060Md90do  LoLEBHYIS 96 SLEIMEIGOL LolGMYYdIM 3MFomdSL (A*=0), B5d0b ymgzgero
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500530 @5  d50moymaxs 22 335¢0m®05  LomdMo  9bgos  (3GmEgLo
93D gMHINWO0Y).
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05656003985 1 8% 8 EE®doL J0FsOM.

3gbol 3s5b6bmbo

® ) Im399M  3H9d39M0EHWMsDY Mgod305 8080bsMgMdL 89999 (393905©
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2590bSbYgd9006 343946900:
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SOs0gsmmMmo bLLEsG®YdO

® 55005 MO blbsMGdOLOMZ0L 56 LEOHIMYds (167) s (168) 30MHMdYdO.
obobo 56 9gaMOBOEGO0sH GomMEol 356MBL O FsMMZOL SV 5GOL LHTIOIMN 0560
(189) o6 (209)  @299mbobvgdgdo. oM©s  5dols, bLbsMol  Jgdsygbgero
3033mb696@¢0L Jodow®mo 3mEH963E0sw0 56 58molabgds (190) Gmermdoom.

550095 MH0  blbsMgdo 99905369896 9.5 ©@oIdom @O  MSMIYMROm
29bOJOL Mol 356mb0sh. MIMYMBOMO 250BMOIIOL EOHML Mb350
blbstol bgdmom i—memo 3mA3MbgbBHol boxgMo mMmdwol (bg3s bogangdos

oMol 356mbom gsmzgoeolfobgdmen Loowgby, sbvy Pi< POiXi. 9L BoOmMYOL
00  g96M90mgdsbY, MHMI ULb3zsslbgs  3MI3MbBIBEHJdOL  Fmg3mgdl  JmEol
MOMN09JOHMJIggds  blbs®do M@GM  doghos, 3000609 JOMO  ©S 03039
30033mb9bGHoL M3 sMOTMOMOLO MO0 GOHMJIY©IdS, O3  9539OHbYAL
993 gdol  2ooligemsll  Mbg390Esb  s0MvE  BsBsTo. IEIdOMO
2900bMOIPROL  @OML  Lo@usgos gdOMBgduem0s: Pi>PX.  sggcosb
390m3@0bsMgMdL, M™d bLbsMdo Lbgossbbgs GHodolb dmeg3mwgdl Mol
MOM0YOMNJI)©G0s  NBOM LGS, 30007 goOHMmo  ©s> 03039 G030l
99300 odMOOLO MO0 GOHMJIJGds.  gu  oMgdmgds  bgwl  MHymdL
3003306963900l M)OH0gMHDEE0WGdsl s o 2oaLZEIsL 50O BoBSTO.

® 50505 MM0 blbstgdol Fgdmbgggzsdo dom Bgdmo bsxgho mMomgarol
06935 5056 {oMmBmMoagbl BubsMol dgwagbowmdols iMog3 8mbdiost. J3gdmo
Ne33  BobosBbg Fomdmpqbowos P = fixX) gubd3o0ol 099303980 d0bstrmemo
blboGol 99dmbggzsd0 Mool 396Mmbosb  MeMYmBomo O WIIOOMO
39obMHgdol  306HMdYdT0.
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0 1 0 1
2y Xy
m&bﬂmgnmn 6&('0.)29%0 (;na‘?:}ﬁomn 3.)1;0.)29},;,
"75\'3(;"015 dbgmgnfgég l"bvoqnah d.)G’mC?-géS’
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IOMYMBOMNO  oIBOS  sbsLosMgdm F9dgy bLBsMYOL:
CHClIz+ CH3 (CO)CHs3;  CHCls+ CsHe;  CHCl3+ CHsOH.
QOJO0M0  FoIHEMGO0m  boLosMEY00sE Tgdgao blbsMgdo:

H20 + CH3OH; CsHs + CH3(CO)CHs;  CCls + CeHe.

333mbgbBHoL  sgBHomO™ds bLbsMo

® 25630b0EM® 5MH500Jo MO BB, HMIwol Dgdmom boxghHo mGmdwo
D060 gbl 0o H  goBL. BI3hgOMmm  i—MEo  3MB3MbybEHOL  JodowmGo
33963050 50650 FBoBoLIMZ0L, ®MmIgwoi  Fmbslfimmmdol  3oMmdgddo
MGHMEEI0S 08539 30d3mbgbEHOL JodoM® 3mEHIb30swL ™Mbyl BsBsTo:

Ww=uh+ RTInP , (=12, ...0) . (211)

Bogfigmm spMgm3g LYYBMS i-MMo 3mA3mbgbEol Jodom®o dm@GHgbioswo
00539 $H993965GMOOLsmM30U:

w*i=p% + RT1nP% (i=1,2, ...%0) . (212)
50b0dbmo  2odmbobegdgdosbd  pi — Loool  AsdmMoiEbzom

do30090m:
pi=u*+ R71In(P/ P% , (=12, ...8) . (213)
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300900 BHMEWMOoL d9sMgds (190) BmEMIMElmb 2350(dmbgdl, GmJ
56500095 MM0  blbsMgdobsmzol (P/P% ) xsMMds  sLvargdl  olgmogg
93694 305L, OMAMOE IMEMMo oo X 0o blbs6gddo. 58 FoMHOMOSL
09096 -0 30830696F0L 5dGomMMdL s 50bodboggb @i LoddMmE MmO

(9L 369953, 99OMEoEMdOL Aboglo®, gMIMPObsdozsdo Jgdm@sbowo  odbs
wolbols dogM):
P
aj=——, (=12 ...8) . (214)
P
5060g9@, 9050 OHO  bLlbsMoL  i—mmo  3mI3MbgbEHolL  Jodommo
303963050 godmolobgds blbsedo 53 3m33mbybEHOL sg@orHMmdom:

pi=p*i+ RTlna;, (i=1,2,...8). (215)

(215) @90mbobyargdsdo p*  Gomdmoaqbl Lygoms 30md3mbybEol Jodon®
339bE0swl; 0go sMoL i — 3m33mbgbEHol JodorMo 3mEHIb0swo, MMEILsE 50
3033mb96@F0L 9BHoMEOMds 1-0b GHmos (@ = 1). blbstms mgmEosdo  sd

9M35MgMOL Bmyxg® LBEGHBIGEMEULsE “fcm©gdab.
b90mm»ddmE0sb 299m30bs6MgMOL, mad 59 BH0OMdS 560

0903065803 9M0  Loog, MmIgwog 3I3mbEIbEHMEool  bsglzwo  Mbs
390m3094gbmom 0o mo  blbseol  3mA3mbgbEol Jodommo  3m@gbgoswol
3900bObMgdsdo 0doLom30L, MM J0300M U 49FMLILMEINdS 5MHOEYIIMHO
blbsMol  3m33mbgbEolomgol.  Lbgs  Lo@dyzgoom, 3JBHowGmmds Mol
dgbfimMgdmmo  3mb63gbE®Ms30s, MMImol  gsdmygghgds Lsdwoggdsls  odangls
3930650Bmbmm  0Yomo  LoLEGYIGOOLIM30L  Jogdo  FoMGHOZ0
090306530360 05658sMEMd60  sMI0EIsEMo LolEgdgdols dodsMomsgs.
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39290mMo©, Mool 39bmbo  s®s0gomo  BlbsGmgdolsmzol
9990093650650 g58m0oLobgds:

Pi= P%a, (=12 ...0) . (216)

0930 blbs®ol Bgdmm boxgMo mMmdwoi 56 Fo63moygbl 0gse® S0ML,
35306 gl 39B6mbo  FooEgdl Jgdgy Lobgl:

fi=f% a, (=12, ...8) . (217)

59 IR 5oL -0 3m33mbgbBHOoL oMM Mds  gMmgMEm3sbo
59GH0mOMd0L 306::m39000.

® 5J3HoMOHMdOL d9BsMEIdL BlbsMTo 3mA3mbgbEol 3mbEgbdMsEoslmsb
09096 3gGHoMOMdOL 3m9B03096AL — Y. 030 (oMmImiygbl ogsw Mo
blbool 301999006 00539  3MbEIBGHMOE0OL 9GO EO  blbstol
30190900 35bMOL MHobz00m LEBMAL.

0dobs dobgzom, mv G5 gOMIMNWIO0m  SMOL  godmbobmwo
3Mb396@®s30s, 4obolbge39096 Lsdo Labob sd@EHorMmMdol 3maz03096@L:

(5) 3JB0H@MdOL  MsgombseryMo  3mgx0309bGo:
ye= ailx | (218)

(®) 3dBHoGMdOL dmeGo 3Mmgx030gbEo:
ye= ailc (219)

(3) 3JBH0WOMIOL MO (3M5dBH03Meo) 3mgn03096G0 :
Ym = Q; /mi . (220)
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LOBMYPSOME, 90b0IbM  3mgR0E0g6EGHMS  Gogbgzomo 3603369 Mmdgd0
960569000L5go0 256Lb3930q00.
(218) @290mbobengdsdo (216) EHMEomdol Asm35¢obfiobgds 435deg3l:
P:
Tx=——, (=12, ...8). (221)
P%.x:
50 @mOIMmol Lsgwmdzgmmbg dglsdmgdgeros 9ggslicogh  3md3mbgb@ol
54 BHoMMMdOL 3mgx303096G0 bLbs®do, mvy 3bmdogos dolo 3mbEgbGHMsEos s
BoxgMo mGmgmol 693900 blbsmols s bmyms 3md3mbgb@ol bgdmom.
03 dgdmbggzsd0, 09 blibs®ol BYIMm MOMIE0 56 GOl 0YIMHO A5DO,
05806 (221)  @odmbobmegdsdo (1693900  Mbs  Fgogzeomlb  dglsdsdolo
5gOHME5EMOYO0m:

Y = . (=12, ...0) . (222)

fO%xi

® 5JOMEOEMIIMS 39B03E0I6GJI0 SLsbO3gb (39390 3MB3MbYbEHIOOL
00 MB56MHgMOL 5M50©Joe blbs®do. Mg 99gbgds doosbo bLbsMl, dolo
030090900L  35bML  0@JIEIMEOLOYSL SLobogl 3093 9ghmo Lowowy, 9.9.
MbBMbMGo 31953030960 @ . 00 60O IBS, OMMOE BJoEw@Ho blBsMol
mlbdmbmmo §6g30L 99535M@gds 00539 3MBEI6EMsEooL  0Egsmmo  blbsMol
mldemby®  6935L0056:

@ = 11 (6g5@n60) / 11 (0ggoermeo) . (223)

(00095 M0  blbsMOL MLAMLMOO (6935 2obolsbwz®gds (191) o6  (192)

GMEMBGOOm).
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albdmbyOo  3mgxnoEogbGo,  LLBMASEME, 5O  MGHMEEIds  blbsmdo
35¢39Meo  3m33mbgbBgdol  sdBom®mdol  3m9nosogbdgdl, mwdgs  oyo
M3MPWME MO ©535330090Mw0 58 LOEOEYGOMS6.

0v)  obIOLYEO  3m9803096AL  go30m3zsobfjobgd  (195) o6 (200)
RMOIMNwIddo, 80300000  2odMbobgdqdL, MHMIgdoE S0figM9gb Mgs©o
blbs®Ol  @Mools s 359obzol  3Hga3gMo@Gsms  Hobs3gwgdgdl  Lygoms
203blbgmsb  GgsGmgdom:

ATo(6gs0a®0) = @ ATo (0@gsw6o)

AT1(6g5@n60) = @@ AT (ogsw®o)
(224)

30bmg5¢mm3z0 — g0dlols 306390 356mbo

e blbos®Ol Dbgdmom boxg®o ™mMmMJwol  Fgagbowmds,  LsHmsL™,
3obLb3530gds bLbsMOL 9960 MBOLIY: 3033MbgbE 0, MHMBgElsE Mbg3zswo
blboGo Fo030 3mb6396EGHM300m F90(353L, gLodEgdgE0s 5065 BIDITO OO
3M6396@3®Ms300m  508mMmAbgls.

39630bowmm  30bsHro 0@ MMo  blbsMo, GmIgwos Fgosozlb MmO
5g6OHMs© 3MA3MbgbEL Mo fowgdoom X1 @ X2. blbseol Bgdmor boxg®
MmONJedo 53 3m33MmbgbGms o {owgdo s03608bmm Fqlisdsdobo Y1 @s Y2
LOFIMEMYO00 (FoBORJO0S, M X1 + X2 = Y1 + Y2 =1). mGMOJwob xsdméo (bgzs P
399m0bobgds (209) BmGIMwoom:

P= Pi+P2=Phx; + Plax, . (209)

(9) BmOIMwol dobg3z0m 530 Bs0fgMHgds 300390 3:m33mbybE L

dm©o Hoolb 250mbobmargds 5060  Bobolismgols:
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P: PO1x;
y1 = = 5 (225)
P Porx; + Poz'Xz

300900 BmOINWOoEsb BsbL, GMI Yy 35806 MEHME©Ids X1, MmEaLsg
P%= P% (9.0. m6039 333mb3bEH0L Bgdmm bsxgMo memdwobl (693990 gembsomo
mbs ogmly). bbgs LoGyzgdom, mE039 30m33mbgbEL Mbs 4996bgl gHmbsoGmo
SO gdols MbsGo. 00130 Pohi#=P% 385006 Y1 #Xi.

e 3mbm3z5enM3z0—g0dLolL 300390 356Mbol Msbsbdo, mbgzso bubsMOL
bg0mo dobo boxgMo mGmgwo dgsMgdom dEoEsMos 08 3mI3mbybdoom,
6ol s853gds LolEgdsdo BOEOL MMMIwol xsdxe  §bggzsls.

©533935m, bgz50 d0bsOMwo blbsHo ™®mMozg 3m33mbaBbEBHL Tgo3o3L
9ONBs0M0 MoMmEIbMdom, 9.0. X1 = X2. 35d0b blbseoL Bgdmm box g mEmodwdo
59 333mbgb3Hgool MmO Howgdol BsOHOMds  GHMEo 50dmBbgds  dsmo
SMOHMJgdol MbIMMS BIOOMOOLY:

yi P POixg P%
= = = . (226)
y2 P2 P%-X; P%

50605, 0v) P > P%, 85806 y1 > Y2, g.0. b93500 BsBsL0sh gsMgdoom,
Boxg®o mOmdwo MRMem 8os®os 08 3mI3mbgbEom, MmOl smMmmJwgdols
mbs®mog (9.0. LYYBMs 3MA3MBYBEHOL Bgdmm boxgo memdwol 6935) MuGdm
0505¢0d. 58580 JEAMToMmYMBL  3mbM35EMm30-308Lol 30Mm39wo 356mbol sGMUo.

° 0©goMMo  blbstolb  d9dmbggzsdo  sbodbmeo  39Bmbols
L5 OBMBITO 5300  I3MHTINMDBIO0 TSMEH0Z0  AITMMZLGOOMS(S.
Bo3m350mm, HM d0bsGrvem blbsedo X=0,25 s X2=0,75. 5dsbmsb, P1=20 dd-Hg,
P%=10 80-Hg, 95306 boxge mOomndwdo 30639¢0 3033mbgbEol 3sGEosw)®o
{6935 0dbgds P1 = PY-x; =20-0,25 = 5,0 (80-Hg), bmwm dgméobs 3o P2 = Ph-x»
=10-0,75 = 7,5 (80-Hg). x 59960 {i69g3s> 99o0p9bl P = P1+P2=5+7,5 =12,5 (90-Hg),
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59996, y1 = Pi/P=5/12,5 = 0,4; y2=P2/P=7,5/12,5=0,6. Bsbl, 03  yi1>x1 Qo
y2< X2, 9.0. mOOJwo 9900090000  IOEIM0s 30639000 3mA3MmbgbEom.

SHEos 293PoMM®m 3003900 3m33mbYbEHOL 999339 mds Lol Ydsd0; 39MdM,
x'1=0,30. dgLsdsdobs, x'2= 1 — x1 = 0,70. (209) ZMEOIMWOL MNsbsbTs, Lombol
Bg0mm bsxgmo meOmdwob 6935 gobgds P' = 20-0,30 + 10-0,7 = 6,0 +7,0 = 13,0
(80-Hg). ®mame3 3bgosgm, 3060390 3md3mbgbBHol  ©ods@gded odmofjzos
Box 90 MmOmJwol xsdmemo 5930l  goBeMs.

3b65erMA0mm0  godmmzwgdo  sB3969096, MMI 0y 2o3BM©om  dgmdy
300330b9bE0L 8993390 Mdsl LobEgdsdo, dsgsoms, x=0,80 s x'7=0,20, 35d0b
MONJol Loghom (bggs qobwgds P = 20-0,2 + 10-0,8 = 4,0 + 8,0 = 12,0 (30-Hg).
Bobl, M3 58 Fgdombggzsdo mOmgwol (693> 930M9ds. sdM0ys,  boxgMo
mOndeol  (j6930L  go0gosl  0fj393L  IbmwmE  30639wo  30d3MbgbEOL
©5353Hn0s, 9B — 00 3mB3MmbgbEHoLs, MHMIGWlsE goskbos FgBHo smEmmdwgdol
Mbs®0 s MHMIoL 9339 MO0MS3 90O BB F9IMYO0m FPOIMOS
0b9350 BoBILMED FoFsOrNgdsT0.

3Mbmgzsmzo—-40dLob 306390 39bmbo L5933 93l
OLEGOWHE00L  0gMOOSL.

@obGomsgos

®  OoLGOWSE0s (96 @50mbs) MOl mMbgzso 6sMg3gdol  oygmRs,
Mmdgwos  9g8mdbgds  Lombols @s dob  Bgdmom  bsxgho  mMomdgols
3903960mmdsms  9blbZ3905L. gl 3GIM(3gLO 4EPOLBIMBL Lombol bsfowmd®mog
SMOMJwgdsl @ 98 mOMJwol 99gdEamd  3mbgblsosl  (Foobgzowgdsls).
domadmo  3mbgbls@o 390000@MOM0s MBOM 5gOH M50
(905 AEMWSGY)  3mA3mbgbEgdom.

195



P =consst.
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3o9mboll s®BJo 390 296 33930L5M30L  obgzobowmm Ne34 BobsBby
Pom0mp9b0w0  MmOH—456BMTowgd0sbo ©OsaMsds, MMAgEoE 9390IE0s MO
0b93500  3m33mbgbEHOLLYD Tgygboo Lombolbomgol. sdLEobms  ©gHdby
3ooBMmdowos  Loobols  ©@d  boxgho  meomdwol  Fgygboermdgdo
(3m63M9@Mmo©, dgmeg 3md3mbgbEol dmerm®mo fHowo bLombgdo — X2 s dolo
dm©0o foo mOmmdwdo —y2) . mOE0bsGHms 0gMHdJdBY 25sBMI0E0s Lombol

©M©0ol G9g8396sEIMS 0DMBIGMO 30MMdGBOLIMZOL.  gologgdos, G@md t1°

© O 0o0mo960b6, TgLodsdobo, LMBms 3060390 s Igmbg

3003306963900l Mool oM@GHowqdl dmgdne (69359, ©ooyMsds%g 1 —
GloFgIele] sbobogL 0b93500 Bs69g30L (e yIJelugloll 3993965 cob
©o9m309019gdsL Lombol 3gagbommdsby;  3mb3OgHMIws  x-by. II

360 Sbsbogl  bs9g30L Mool 3H9339MoEIOHOL  IMI0IOICGISL
mOmgeols 3903900wmdsbg; 3b63M9GMWs©  y2—by. 890dwgds 0mdzslL, Gma II

A0 SLsbogl MmOMJwol rboslim®Ommo  3mbgblsgool  39gd3gMod Mol

©53M 3000939 gdsll MmOl  d9a9b0wmdsby.

II 9Gwmol Bgdmm 0gdsMg 969 dgbodsdgds TBMEME  MmOHMNJwols
9 M3s6mgmdsl  (Lomby INE0sbsE  SMOMJgdMwos), I dGmEol J39dmom
3dg0stg 969 3o — FBMEmE Lombgl. OoyMs3sHg dYdscg bgdoldogH
D9OGoml,  OH@Iol  30mOE0bsGgdoEg goblobwg®sgzgb Lol gdoL
09029600Md5Ly s Aol 3939 WEl  dm3gdme (69359,  MhHmgd9gb
Bo3IHO0Iw  fahHowL.
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Bobsbol dobggom, ti© < 12° , g.0. 306390 3mB3MBIEEGHO GO MFGHE

©505IOMWIMY 5 MBROM SJOMWOIEOE FJmeg 3mA3MmbgbEmsb Fgsmgdoom.

©53935m, Lofiyol Mbgz5 Bsgzdo dgmMg 3md3MbgbEHOL dmeMo Howos
a, 90. Xx=a. g35gbgmnm gl Lbomby  950mMM9ds8Y; 53 3OHM3EILL
399L5053905  B0YNOSBHOMO FIOGHOWOL F9s9YPOGds A  F9gOEGHOWOosb
S0LbEoLbms  ©YMAOL 80O SISO 3gMH3YBPOIMWHML AoLH3M0Z. 50
39M396003M@oMmobs s I 3OOl MMmm0gHmysws3zgmol b — FodEowdo
Loombg 0fggdl  ©M@owbl. Fomdmddboer  Boxg® mEmomdwl  od3l 0039
A99396M0GHMMS,  BogMsd  goblibgogzgdmwo  Fgagbowmds. 53 mGoJwol
9aM356MmgMdol  Fggbodsdgds 11 — MM Bg dgdseg C-HidEGowo.

39350bH93500M» gl MOMJ0; Fo®dmddboer 3mbgbls@Edo 9bs®hmbadmeo
096905 mOmndwoll d9agbomds s 0g0 39boLIBOZIMGdS SBLEOLMS WgMABY
dgdsmg  d FgOGowom. Bsbl, dmd d < a, 9.0. 36EIBLOGO FoWIMNDYOMEO0S
0500w dM®ocg  (Bo3wgds  odMmmoo)  dgmeg  3m33mbgbGoom o
3°00MIOME0s B MNSMY  (F9Fo© 5gOHMWO©O) 306390
3M33mbgbEoom.

0v)  9m35b9bm 2odmygmxzowo 3mbgbladol do3bgwgdsl svIVgdsdoy,
030 Mol ©s0fygdl I OB dgdsmg e — fadEGHowdo. {os@mdmgdbowo
MOmgol Iymds®gmdsl dgglsdsdgds II  IMmBy dgostyg - fodGowo. 50
MOMIJEoL  Qombg350900m  F00MIdS dgmmg  3mbgblsEo,  OHMIoL
09029600MmdsLSE FoBLIBOZMZL BLEOLMS VMDY dJdscg g — FadGHoWo.

306000006 g < d, gb 0056 b60TdbsgL,  MMA Igmeg 3mbYbLOGO  3J0I3 MBRO™

3900MYdME0s 300390 3mA3MbgbEoom.
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D900 JdME0sb gologqdos, M vy s0fghow 3MMEIMYOL  (Lombols
5QMYdL  @d  GoMdmgdboero mOmdwwol  dmEowgds —  30mbgblogosls)
9653500 JMSO 453009MM9dm, 3030090 3MBOIbLSEJOOL LMoL, HMIgerdos
56smsbmdom 0DMmYds  dIWIPMMIOY 3060390  3m33mbgb@Eol
3993390 ™ds. Bb3s BoEY3900m, IM535¢XRJMSPO A5TIMbEOm Fglsdwrgdgwro bgds
©O0OIOM@IGy  3m33mbybEol 056sm3bMmdomo 3OLBM3900
3505 IEM06Mg 3033mbgbE0LSQS6.

30bm35¢rmz0 — q0dloll IgmMg  396mbo

OMmEgbdE 0bg3500 BLbsMOL 30193900 dE0gH 5M0SE  ITMOYdIbo
05O BLBsMOL ™30L90900Loysb, 580b TJglisdwrgdgeos Mbgzs© BOBSTo
9o 139308039600  MOMOYOHMNIIGI0gO0L  5©dzMs  Lbgoslbgs  Lobol
89379 gdl dmMob. sbgm 306Mdgddo Bmyogmmo bstgzol  Fgdmbgzggzsdo
©O05yM5390bY »0903900@Mds — Mool 9939M5GH®“  Pbgds
99bG®9dMdoL (306030l 6 Fodlodmdols) F9d3zgro IMMEYdo, OHMYMOE b
65B3969005 J390mon N35 bobsbby.
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30bm3zsmg0-300L0L  Jgmerg  356mbol mebsbds, blbs®ol  M®ogols
$9939MsGegdol (6 boxgho mOmgwol  Lsghoem  {Bygol) IHMgdHy
9JuGHM93m9gdo GgqLodsdgd0sh blbsMLs s ol boxg MOl FmGol olgom
PmbsLfmOMdL, GrmEgbsg mMmo3zg RsBol Tgagbowmdgdo gHmbsoMos.
©Oool  93396Ms@Molb  80bodmdgdo  sdsbollomgdgwos  89dwga0
blboGgdolomzgol:
H>O + C:HsOH,  CHCIs + C:HsOH,  CHs(CO)CHs + CSa.

©YI000olL 39390 Esms dsdbodmdndo sEIboE0s blbsMgdolsm3z0L:

H>O + HC1O4, H-O + HNO3

ool fghGHowdo  blbsMols  ©@s  dobo  bsxgMo  mEomJeol
39029600Mmdsms Mbbgacs dowmomgdl 03By, ™A h39bL doge 2sbbognmen
053053909 I s II 3M©gdo 9HmIobgml Mbs 9bgdm©bgb 9duEHEM9dmdol
DoOGomdo. 999sb3g 29dm80botgmdl, olog, Gmd vy bLbsMol Lsfyobo
99029600Mds5  Fgglodsdgds  s©0bodbmer MM gdHy gJuBH©gdmdol  FaMEGHow,
35806 dolo  @odmbom  blbsmOl  Fgggbomds  SEe  TJo3gds 9
333m696@&gd0L  9M39bgm0LoYsb  o30wYds3 Fgdwgdgwo  gobgds. Slgm
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