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MPEAUCJIOBHE K YETBEPTOMY U3OAHHIO

B Hacrosiluee H3faHHe BHeCeHbl HEKOTOPHE KOPPEKTHBHI, CBA3aH-
Hble B OCHOBHOM C TepMHHOJOrHell H 0603HAaueHHAMH, a TaKkKe HC-
KJIOYeHbl YKa3aHHA Ha JKypHajbHble CTaTbH, CNPABOYHHKH H MOHO-
rpadHu, H3 KOTOPHX GBLIIH 3aHMCTBOBAaHH SKCNEPHMEHTaJbHhHE H/IH
pacueTHble JaHHBIE, MOJNOMKEHHblE B OCHOBY COCTaBJEHHHX AaBTOPOM
NpHMepoB H 3ajau. DTH yKasaHHA OBJIH AaHH B MpeAHAYLIHX H3Ma-
Husix (cM., HanpuMep, M. X, Kapanerbaun, IlpuMepn u 3agaun
no xuMuvyeckoit rtepMonuHamuke. Hsn. 3-e. M., Pocpysmuspar, 1963).
B psane cnyuaes HckaloyeHHe cpesnaHo Aaa Tabaun  Bykanosuua
(M. 1. Bykanosnuy. TepMomuHaMHYeCKHe CBOACTBA BOASHOrO Na-
pa. M., T'ocaneprousaar, 1946).



CNMHCOK BAXKHERINHX OBO3HAMEHHA*

A — paora, Kam
c(Cp Cy+ Chanme CI¥ au) — TeIIOEMKOCTs, Kaa/rpan;
F — suepria Teapmronbua (H30XOpHHA MoTeHuHan), — AFT — MaKCHManbHan

pa60’l‘8' KaJ,
f ~— byruTHBHOCTD, aTM;

G ~ sueprua I'n66ca (u3aoBapuun norenuuan), AGp, r — MaKCHMasbHas mo-
neanan paGora, xaJ,

H — sutanbnua, AH — uso6apuuit Tennosoh adpdexr, Kaa **;
K — KOHCTaHTH paBHOBecH#, KOMCTaHTa pachpefeseHHs;
M — MmonexkyasipHb# Bec, &;

N, ~— MonbHaf 107A {-TO KOMIOHEHTa;
P — naniesine, aTM HJIH MM PT. cT. (MM);

Q - rensiora (Kkan);
R — yuuBepranpian rasosas nocrosansas (1,98719 % 0,00013 kaa/rpan) ***;
S — sutponus, Kaa/rpax;
T — a6comotHas TemmnepaTtypa, °K;
t — Temnepatypa, °C;
U— BHyTpeHH;lﬁ sueprus, AUy — u3oxopunifi Tennosoit sddexr, xanm
V — obvem, ma;

A — KoHeyHOe M3MeHeHHe CBOACTB (MOMOMHTE/NbHAA BEJHYHHA O3HAUAET YBEJH-
YeHHe);

p — anddepenunanbun gpoccenbuifl adekr, rpan/aT;

7 — OTHOUIEeHHe HRaBleHHA K KPHTHYECKOMY JaB/eHHIO (NpHBeleHHOe AaBie-
HHE);

P — MAOTHOCTb, MOJB/MJ;

T — OTHOWIeHHe A6COJIOTHOR TeMnepaTyph K abcoOTHOA KPHTHUECKOA TeMme-
paTtype (NpHBeJeHHAA TeMNepaTypa);

* EfuHALB H3MepeHHS 3KCTEHCHBHHX CBOACTB OTHeceHH K 1| MoJb; 0603Haue-
HiHe noc/ielHero B 3HaMeHaTeae ONYCKaeTcs; APYrue eNHHHUIE ONMYCKAIOTCA W YKA3H-
BAIOTCA B Tex CJAYYanX, KOTAa OHH He COBNAAAIOT ¢ MPHHATHIMH.
** B pasfenax i u 2 rnasul 11 npHHATH KHAOKaNOPHH (KKaa).
*** 3Havyenne R B nancHefileM npuHATo paBHEM 1,987 kaa/rpad ==
= 82,06 a1+ atM/rpag = 8314,4 ax/rpan,






«llpu yceoenuu nayx npumepss nosesnee npasus»
HCAAK HbIOTOH

TFJABA 1

NEPBOE HAYAJIO TEPMOLXHHAMHKH

IepBoe Hayano TepMOAHHAMHKH BhITeKaeT M3 3axoxa JIomowoco-
8a H ABNAETCA NPHHUHMOM COXPaHeHHS H NpeBpallleHHss SHEPTHH B
NpHMEHeHHH K TepMOAMHAMHYECKHM MpOIeccaM.

Bynem cunTaTh noaBeAeHHYIO K CHCTeMe TemaoTry Q M coBepuieH-
Hylo cHcreMoft paGoty A nonoxureabHuiMH. Toraa Aas GeckoHeyHO
MaJIOr0 H3MeHeHHS COCTOSIHHS CHCTeMBI, COBepllalomleR HeKpyro-
B0 & npouecc:

$Q=dU +8A=dU 4 PdV + 84’ Ly

rae dU — uamenenne BuyTpeHHefl oueprun; 8A’ = 84 — PdV — snemenrapnas pa-
Gota NpeonOJeHHA -BCeX CHJI, KpOMe BHelIHero NaBjeHHi (Kak mpaBuao, 6A’ = 0),
Beena ¢ynxkumio H (3HTanbnHudA), onperensieMylo ypaBHeHHeM

nONYUHM
8Q=dH —V dP + 0A’ (13)
IlJ[ﬂ KOHeqHOro KpyroBoro npomnecca
Q=A (1,4)

Bo Bcex ypasuennnx Q, A, U u H BupaxeHns B OfHHAKOBHX e1H-
Huuax (o6bLIYHO B KaJOPHAX).

NMpumepn

1. [TokasaTh, 4TO A/ KOHEYHOrO H3MeHeHHA COCTORHHA 1 Mosib
HAeaJbHOro rasa, BHYTPEHHSf IHePrHf KOTOPOTO 3aBHCHT TOJbKO OT
TEMNepaTyphl, & CBA3b MeXAy AaBleHHeM, 00BbeMOM H TeMnepaTypoli
BHpaxaercs ypasuenuem MenOeseesa — Kaanedlpona:

PV =RT
ypasHenne (I, 1) npumer Bun .
8Q=C,dT+RTdInV

Pemenune. Tak Kak BHYTPeHHAS SHEPTHA HAEANbHOTO rasa 3a.
BHCHT TOJIbKO OT TeMNepaTyphl, TO
au

U = (W)v dT =C,, dT
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Ioacrasassa 3to 3HayeHHe dU B ypasHenue (I, 1) u npHHEMas

-—RT 7 =
P= T 04’ =0
NOMYUHM

8Q=C,dT +RTdInV

2. 100 r asora Haxomstcs npH t =0 u P =1, Iloabsysace ypas-
HeHHeM, BHIBEIEHHbIM NpH pelleHHH npuMepa 1, Haiity Q, AU u A npu

1) H3oTepMHuecKOM paciuHpeHHH R0 o6bema 200 a;

2) H30XOpHOM YBeJHYeHHH AaBJeHHA 10 P = 1.5;

3) u3o6apHOM pacUIHPeHHH A0 ns}gxpamoro ofbeMma,
IMpunate Cp = 6,960 u Cp — Cy = R.

Pemenue. 1. Ina H30TepMHYECKOro npouecca yKa3aHHOE ypas-
HeHHe MPHMeET BHA v,

Q=nRTIn v,

rle n — YHCJ0 MoJsell a3ora.
Vi onpenenserca no ypasnenuio Mengeneena — Kinaneftpona:
V= nRT 100 - 82,06 » 273,2

= 58,0 = 80 010 (80,01 x)
CrnenoBaTeqbHO; 0 200
1
Q= W +1,987.273,2. 2,303 lg-B-ﬁ,—OT = 1775

AU=0 n A=1775
2. Ins u30xopHOro mpouecca
8Q=C, dT
Ias n Mons npu ycnosus, uro Cy = const:
Q=nCy, (T, —1)

TemnepaTypy mocile cxaTus onpefenseM N0 ypaBHeHHIO Menge-
neepa — Kaaneiipora. Tak kak npu V = const

Ty P
Ty P,
TO
1,6
T,==273,2 -IT-= 409,8
CaegoBaTenbHo:

100
Q= 3gqz * (6,960 — 1,987) (409,8 — 273,2) = 2424

AU=2424 u A=0
3. Ina uso6apHoro npouecca
6Q = Cpdl
Ilpu ycnosun Cp = const aas n Mosb
Q=nCp(T,—T))
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[osTomy
— AU = 621,9 — 410,9 == 211,0 xxaa/kr

TO eCTb HeOGXOAHMO OTBECTH
0,0147 « 211,0 == 3,102 xxan

4. Kaxkoe KOMMYeCTBO TeILIOTH Hal0 OTBECTH NMPH CXATHH 1 Kr Bo.
asHoro napa ot Py = 10 no. P; = 50 krc/cM?, 9To6rl 06ecneunTb H3o-
TepMHYHOCTb mpouecca, ecan ¢ == 350? [aa pacuera BOCNONB3OBATD-
Al CHeLYIOUHMHE AaHHBIMH:

P, krefem? oo 00000 0L . 10 20 30 40 60
ViMUKE v iv oo o 0,2879  0,1412 0,09239 0,06782 0,05310
HT, kkan/gkr. . . . . . e+« .« . 7636 732,0
Pewenue. B coorsercrBuu ¢ ypaBrennem (I,3)

Py

Qman— [ vap

Py

[Toaromy

50
Q=(1320-7838)— [ Vdp
10
Hnrerpan ompexenseM rpaduueckn (puc. 1) Kak naomanb, orpanu-

yeHHYI0 KpHBO#i V = ¢(P), BepTuranamMu Py = 10 u P, = 50 u ocbio
a6enuce, ITpuauMasn Bo BHHMaHMe Maclutal 4epTexa, HaXOAHM, HTO

50
48-10° arm-ua 4,35+ 108

‘L VaP=180-001 28 = s~ xr  — 41,205°+ 1000 —

IMostomy

105,4 xkan/kr

Q== 21,8 — 106,4 = — 127 KKaa/kr

5. [TepBoe Hauamo TepMOAHHAMHKH MOXHO 3alHCATb CAEAYIOLIHM
oGpa3om:
8Q=Xdx+Ydy
rie ¥ H y — TepMOLHHAMHueckHe napameTph; X H Y — Tak nasHBaeMule KaAopuue-
cKue K03 Puyuentor.

ITpu .Tpex TepMomnHamuueckux napamerpax (P, V, T) BoamoxHbl
wecTb KanopHueckux kKoosdduuuenron, HaliTH sT BeNHUHHH U yKa-
3aTh HX (QH3HUYeCKHN cMHICA.

Pemenne. Bcero Moxer G6HTb TPH ypaBHEHHS:

8Qm= X, dT +Y, dP
3Q=X, dP+Y, dV
8Q= X, dV 4Y, dT

* | kan skeuBaneutHa 41,293 atM - M.
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rae Xp u Yy — H30Gapnan u n3oxopunas TenaoemMxkoctH; Xr H Yr — eckpuiTbies
TENNIOTHl H30TEDPMHYECKOrO paclIHpeHHA M CXKaTHA; Xv — kosdduumuent, xapaxteps-
SYIOIHA PacXod TENNOTH HA H30XOpHOE HIMeHeHHe NaBACHHA:

8Q
Xy -( oP )v
Yp — xoadpduunent, xapaxrepusylomnf pacxol TenaoTH Ha H306apHOe paciiHpeHwe:

Yp= (%)p s

T

6. Ecau 6b peaxnus 025
| Ho0 (2)

Ag + = Cly = AgCl £=380
420 ,

npotexana npu P=1 n { =25, T0 BHI- o |
Rensnoch 6bi 30250 kaa tenaotd. Ecau g5
Xe OHa NMpPOBOAMTCA B rajibBAHHYECKOM
snemente, 1o npu P, T = const XuMu- 4647
YecKan 3Heprus NepeXofHT B SJNEKTPH- 47 7
9eCKylo ® coepmaercs pabota A’ = i bk
= 26210, sonl_ A (van 30825

Iokasath, uTo B 0GoMX cayyasx H3- 77 =10 7 47
MeHeHHe BHyTpeHHed SHepruu. Oyner 99T H A,
ONHHAKOBLIM, a TenaoTa pasnuuHa. [lpu 7%
pacuere fomycTHTb, YTO XJAOp ABASETCA oW o Rrecjen?
HIeanbHuIM rasoM; o6bemom Ag u AgCl  Puc. L.
npene6peyn.

Pemwenne. B nepsom cayuae B COOTBETCTBHH ¢ ypaBHenueM (1,3)

Q == AH o= — 30250

N
N

P

NI

N

N\
N
N\

H B cooTseTcTBHH ¢ ypaBHeHHeM (I.2)

AU = AH — P AV ~ AH — (= 05V, ) ~ AH + O5RT
Hm

AU = — 30250 + 0,5 1,987 + 208,2 == — 30250 + 296 == — 29 954

Bo BropoM cayuae (m3oGapumit npouecc) ypasuenwe (I,3) npu-
HEMaer Bup

3Q == dH 4 04’
Han
Qe AH + A’ wa — 30 250 + 26 210 == — 4040

Toraa no ypasuenuo (I, 1)
AU == — 4040 — (= 296) = 26 210 = — 29 954
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Kakoe kosH4yecTBO TemioThl HEOGXOAHMO OTBeCTH IIPH CXKaTHH
1 Monp MeraHa ot Py = 1 po P; = 400, yTo6H oGecneynTtb u3oTep-
MHYHOCTb mpouecca (f = 0)? Ilpu pacuere BoCmOJb30BAThCA ypaBHe-
HHeM cocTofHHs BaH-nep-Baasnbca; 3HaueHHda a H b mjis MeTaHa cM.
B npuaoxennu VII. O6bem rasa go cxaTHd HaiTH NO YpaBHEHHIO
Menpneneea — KianeiipoHa, o6beM Toc/e CXKaTHA — [0 YpaBHEHHIO
Ban-nep Baaabca.

5. Hafith nH3aMeHeHHe BHyTpeHHefl 3HeprHH NpH mapoo6pa3oBaHHH
1 k2 Bogw npu ¢ = 150, ecaum TemaoTa mnapoo6pa3oBaHus paBHa
504,6 kkan/kr. CunutaTh Nap HAeaJbHBIM rasoM, OGbeMOM XKHIKOCTH
npeHe6peyb.

OleHHTs AOCTOBEPHOCTb Pe3y/NbTaTOB, CONOCTABUB HX C AAHHBIMH,
nony4eHHsIMH Mo TabauuaMm Bykanosuua.

6. Ilpu m3yuennn cxxumaemMocTH amMuaka (f = 27B6) nosnydeHH
cAelylomue AaHHbIE:

P ...... 1234 181,0 228,2 3139 380,0
Vv ...... 3100 200,0 160,0 100,0 80,0

1) BuiumcanTe pabory, 3aTpauHBaeMyl0 Ha H30TEPMHYECKOE CXKa-
THe 1 Moab aMMHaka or Py = 125,4 no P, = 380,0;

2) MOXHO JH B YKa3aHHHX YC/IOBHAX CYHTATb aMMMaK HAealb-
HHIM Fa3oM, eCJIH OMIMOKA JAaHHLIX MO CXHMaeMOCTH oueHeHa B 0,5%°?

7. Hafitu npu nomoumx rabauu BykamoBHua MOJBHYIO BHYTpeH-
;-11010 3HEeprui0 NneperpeToro BoAsHOro mnapa npH P = 50 krc/cm? o
= 300.

8. MunumanbHas paboTa pasfeleHHsi CMeCH HIOa/bHHX ra3oB
paBHa

——py (P Py P2y P
Avn = PV(P In - +5E In5- + )

rge Py, P,,...— napuHanbHele JaBAeHHS KOMMOHEHTOB cMecH; V — ofiuui o6bem
cMecH; P — faBieHHe CMecH.

Haiitu MuHEManbHylo pa6oTy, HeoGXOAMMYIO AN pasfefeHHs
100 M? Bosayxa mpu HOPMaJbHBIX YCJAOBHAX, CUHTas, YTO OH COCTOMT
u3 20,9% O, 1 79,1% No.

Pesysbrar pacyera BbipasuTh B Krc/M, KBT-u/M3, Jc-u/M? u B
KBT-u/M% Kucmopoja.

9. B pesepByape npH f==25 HaXORHTCA HEH3BECTHHIAi ras; mnpej-
nojiaraercs, 4To 3T0 a3oT WaM aproH. [Ipn BHe3anHOM paclIHpeHHH
6 a1 rasa go o6bema 6 & ero Temmepatypa nagaet npumepHo mo 0 °C.
Ilpu noMmouiy ypaBHeHHs,, BbIBeIeHHOTO MNpH pellleHHH npumepa |
(cTp. 9), onpenenuTb, MOXHO JH Ha OCHOBAHHH ITHX HNAHHLEIX CYAHThH
O COZEepXKHMOM pesepByapa.



16 Faasa 1. [Tepsoe Hauaro TepMOOUHAMUKG

———

10. B peaepsyape eMroctbio 50 & npu { = 10 1 u36LITOYHOM AaB.
JIeHHH 5 at™ cofepxutca asor. OnpeAesnTs MakCHMa/bHOe KOAHUe.
CTBO TEMJIOTH, KOTOPOe MOXHO COOGUIHTbL ra3y, eC/iH CTEHKH pesepBya-
pa BHOepxKHBaIOT aaBieHue He Gonmee 20 arm., Hns pacuera BOCNOMb-
30BaThCl YypaBHEeHHeM, BhIBeeHHHIM TIDH pelleHHH npKHMepa |
(ctp. 9). B nepsoM npuGAHKeHHH CUHTaTb B YKA3aHHBLIX YCJAOBHAX
a30T HAeaNbHEIM rasoM H npHHATb Cp = 7.

11. Tennora cropanus GeHaona

CoHg () + 71/304 == 6CO; 4 3H,0 (%)

npa P==1u t = 25 paBna 782,0 4= 1,0 kkan/mMoaxb.
Hafita Temyory cropaHna 6eH3ona ” HpH NOCTOAHHOM o0beMe H
t == 25, cuutas, 4YTO K NMPOAYKTAaM TroOpeHHs NPHMEHHMO YypaBHeHHe
Menneneesa — Kaaneitpona; o6beMoM GeR30/1a H.BOXE NpeHeGpeus,
MoxHo /1 B HaHHOM C/yyae He NPHHHMATb BO BHHMAHHE PasHHLY
mexay Qp u Qv?
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Pewenune B coorBercrBuu c 3akoHoM [ecca
AH = (—4,121) — 0,981 = ~ 5,102
5. Ha ocHoBanuM npuBefeHHBHIX HHMXKe [JaHHHX HafiTH Temaory 06-
pa3osanua ZnSO, H3 NPOCTHIX BellecTs:
1) ZnS=Zn+S(pom6) . . . . . .AH; =440
2) 2ZnS + 30, =2Zn0+2S0; . . . AH,=—221,88
3) 2SOQ+02=2503 e s 0 s o -AH3=—46,88
4) ZnSO,=2ZnO0+80y ... .. .AH,=551

Pesysnbrat pacuera cpaBHHTb ¢ Hau6ojee NOCTOBEPHON BETHYHHOM,
paBHoi — 233,45.
Pemenune. Tlpeacrasum, uTo pearuus

Zn + S (pom6) + 20, = ZnSO,
MpoTeKaeT nocjheloBaTeNbHO yepes CTaauu:
1) Zn u S o6pasylor ZnS (— AH,)

2) ZnS oxucrsercs no ZnO u SO, (—;- AH,)

3) SO, okucasercs B SO, (%- AH,)
4) SO; Baaumopmencrayer ¢ ZnO (— AH,)

(B ckobkax AaHbl TeIIOTH COOTBETCTBYIOUIHX MPOLECCOB; 3HAK MH«
HYC yKashlBaeT Ha TO, YTO NPOBOAMMBI MPOLECC MPOTHBONOIOXEH 3a-
AaHHOMY B YCJIOBHH).

B coorsercteun c sakomoM 4 t=25
Tecca -2
AH = — AH, +-71,-AH,+-;—AH3—

—AH, = — 440+ (— 11098+ | N

— —_ —_ - )

+ (— 23,44) — 55,1 233,48 -5 - a
YTO MpaKTHYECKH COBNAajaeT ¢ _, SoT e
TaOJHYHBEIM 3HauYeHHEeM. 0 Z % : 8 10 12 a

6. Ilpu nomoliy KaHHBIX, IPH-  pyc. 9
BeNeHHLIX Ha pHC. 2, (n— uHe-

70 Moslefi BoAbl Ha | MOAb a30THOH KHCJIOTH) PacCUHTaTh TelJIOBLe
sddexrrl npu:

1) pasbaBnenun pacrBopa, cogepikaujero 1 MoJjb a30THOH KHc-
JOTHL H 2,5 MOJIb BOJBI, 0 KOHUEHTPAUUH | MOJAb a30THOA KHCAOTH Ha
9 MOab BOMAM;

2) meykparHom pas6aenaennn 609%-nofi (Bec. %) asorHOm KuC-
J0THI;

3) npubasaennn 0,2 Moab a3oTHOH KucaoTH K 1 Moab 5 M HNOs.
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5. Buuncantb Tenaory o6pasoBaHHs XJAOPHCTOrO MAarHHs B pas-
GaBJeHHOM BOZHOM pacTBOpe, €CJH TemIoTh o6pasoBanua Mg¥(p) u
Cl-(p) coorserctBeHHo paBHbt — 110,23 u —39,687 kkaa/r-Hon.

0/1b3yACb HafileHHHM 3HaueHHeM, ONpeNeJqHTb TemlIoTy o6paso-
BaHHSl XJIOPHCTOrO MAarHHsi B KPHCTa/UIHYECKOM COCTOSIHHH, €C/IH Tell-
JOTa PacTBOpeHHs ero Mg pasBaBAeHHOro pacTsopa paBHa
—36,3 KKaJ/MoJb,

6. Tennora cropaHHs napoB NpPOMHAOBOrO  CNHPTa  paBHa
—493,3 kxan/Mods.,

Haiitn Tennory cropaHusi XKMAKOro CMHPTa, eCJH €ro TemaoTa ma-
poobpasoBanna no paboraM pasJHUYHBLIX HCCJemoBaTeNell cocrapisieT
10 + 11,5 kkan/monb. Peayabrar pacuera cpaBHHTb ¢ Tab/aHYHKIM 3Ha-
ueHHeM, paBEHIM —482 KKaa/MOMb.

7. Moxno au DpeneGpeub pa3anuyueM Mexay (Qp)ers M (Qv)ors
AN peakuHH

C 4 CO,;=2CO

ecau npu £t =0 gy P = 1 Vgo, =22 257, Vco = 22 404
pc == 2,266 r/ma

a Tem/IOTH CropaHMsl yriepoja H OKHCH Yrjaepofa COOTBETCTBEHHO
paBHu —94,052 + 0,010 1 —67,636 = 0,029 xxan/mMoab?

8. Tennora cropanus xuakoro 2,2,3-tpumerHnbyraHa paBHa
1147,97 & 0,12 xkaa/Moasb. )

Ha ocHOBaHMM NRaHHBIX, NpHLEJeHHBIX B YCJAOBHH mnpuMepa 3
(cTp. 18), HaliTH TeMIOTY M30MepH3aUMK XKHAKOrO H-FeNTaHA B XKHUAKHA
2,2,3-TpuMeTHNI6YTaH M CPaBHHTb C SKCNEPHMEHTA/NbHHIM 3HauYeHHEM
AH = —3,00 + 0,22.

9. TenaoTn cropanus 6yreHa-1 u K-GyTana COOTBETCTBEHHO PaBHBI
049,66 n —687,94 kxaa/MoMb.

Hafits Tennory peakiuit:

4C + 4H3 - C‘H.
4C + 5Hg - C4H|o
CH,s + Hy = C,H,o

€CAH TenMoTH O6pa3oBaHHA ABYOKHCH YyIjiepofa H BOAB COOTBET-
cTBeHHO paBHH —94,052 n —68,317 xxan/Moas.

OueHuTb TOYHOCTh Pe3yJbTaTOB pacueTa, eCAH IKCHepHMeHTalb-
HHe jgaHHWe rakosw: 0,383 + 0,180; —29,715; —30,09 +
+0,10 xkaa/moas.

10. Tennora o6pasoBanus  xuaxkoro  anuanna  (CeHsNHz)
paBHa 7,2.

HafiTn rtemnoTy cropanus napos aHHAKHA, €CAH TEMJIOTa Mapo-
ob6pazoBaHusa ero paBHa 104,04 kaa/r, a TemnoTh 0OpasoBaHHA
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ABYOKHCH YIJepofa H BOAbl COOTBETCTBEHHO paBHH —94,052 u
—68,317 kKkan/Moab.
11. TennoBble 3¢pdeKTnl peakiui

CH; — CHOH — CHC! — COOH + 2KOH ==
= CH; — CH — CH — COOK + KCl + 2H,0
N/

0]

CH, — CHOH — CHC! — COOK +- KOH ==
= CHy; — CH ~ CH — COOK + KCI + H;0
N

coorBercTBeHHO paBHnl —14,701 n 0,522 kxan/mosns.

Haiitu TenoTy HefATpanH3allMH XJOPOKCHMAC/AAHON KHCJAOTH H
CPaBHHTb ee C SKCMepHMEHTANbHHM 3HaveHHeM AH = —14,096.

12, TennoTs! pacTBOpPEHHA €NKOrO KaJH, CONSHON KHCJOTH H XJO-
PHCTOrO KajaHusi B OueHp GOJBIIOM KoJHuecTBe BoAn (6400 Moap H.0)
cooTBeTcTBeHHO paBHm —12,872; —17,587 u 4,437 Kkaja/mMonb.

Haiiry Tennorsl o6pasoBanus 3THX pactBopoB H3 H,O u coorser-
CTBYIOILHX BellleCTB, ecaH TemaoT o6pasopanks KOH, HCl u KCI
cooTBeTCTBEHHO paBHE —102,02; —22,06 u —104,17 kkan/moab,

13. Ilo pesyabrataM pelleHHA npelblAylled 3aJauH pacCyHTaTh
TeNNOTy HeHTpa/NU3alHH OueHb pa3GaBeHHOrO pPacTBOpa €AKOro KaJjH
oueHb pa3GaBiieHHOM CONAHOM KHC/IAOTOM M CPaBHHTb C OMBITHHM 3Ha-
yeuneM (—13,75). Tennory oOpasoBanHs BOAH NPHHATb pPaBHOR
—68,317 kkan/Moab,

14. PacrBopenne 1 moab CuSOy, 1 mMoap CuSO::HsO n 1 Moas
CuSO0;:-5H;0 B 800 Moab BOAH COMPOBOXKAAETCH COOTBETCTBEHHO BHI-
Oenennem 15,90; 9,33 u nornomennem 2,80 Kkaa TemIoTH,

Haiiti TenyoTel npoueccos

1) CuSO, - CuSO,+ H,0
2) CuSO, - H,0 - CuSO,+ 5H,0
3) CuSO4—> CuS0O,.5H,0

15. Tennora pacrsopenus 0,632 r ¢enona B 1359 r xmopodopma
pasHa —0,021, a rennora pacrBopenus 1,569 r ¢eHona B 148,69 r
xaopodpopma pasHa —O0,041 xkau.

Onpeneants (B pacuere Ha 1 Moab QeHosa) TenaoTy pasbabieHus
xn0podhopMOM BTOPOrO PacTBOpa A0 KOHIEHTPAlUHH NEpBOro.

16. Tennora HeHiTpajJHsalHH pAacTBOpa, coaepxatuero 1 Moap en-
KOro HaTpa, pacTBOPOM, CofepiKalllikM | MOJIb a30THON KHCIOTH, pas-
Ha —13,660, a pactBopoM, comepamuM | Moab AHXJOPYKCYCHOH
KHCAOTH, paBHa —14,830 kxaa/Moab.

Onpegeatth TeNAOTY AHCCOMHAUMH AHXJOPYKCYCHOM KHC/OTHI,
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ecqd TenoBhie SpdexTH CAeAYIOMHX PeaKUdfi PaBHH:

1) CH, 4 20, = CO3 4 2H;0 (%) .+ « + + « . « AHy = — 21279
2) CHyCl 4+ 30y = CO, + Hy0 () + HCI. . . AH, = — 1640

8 Hyt g Or=HO(K) « oo v vv s AHym— 63317
4) —;-H,+%C],=HC1. e e AH == 2208

23. Hafitn Ha ocHOBaHHM ClelyOLlHX RaHHBEIX: 1) Temnory obpa.
30BAHHA M 2) TEIVIOTY CrOPaHHA 3THJIEHA:

1) CoHy+ Hy=CiHo « + oo o o o v . . AH =— 32,732
2) CaHy + = Oz o= 2CO; + 3H,0 (%) . . . AH, = — 37281
8) CH03mCOs v v v v vve v e v s AHym— 04,052
4) H,+-;—O,-=H,O()x) e e AH = 68317

24, TunoterHuecKue TemIOTH 06pa3oBaHHA B CTAHAAPTHOM COCTOS-
=]
HHH TpH abconoTHOM HyJse AH; GyTeHa-1 n H-6yTaHa COOTBETCTBEHHO

paBubl 549 n —23,25 kxan/moab. CraHZapTHHE SHTaAbnHH GyTeHa-l,
BOJIOPOAA U H-6yTaHa, OTCUHTaHHHIE OT AGCOMOTHOrO Hyas, Hy, — H;,
cooTBeTcTBeHHO paBHH 6,69; 2,731 u 7,43 kkan/moub.

Paccunrath TennioBoii sdpdeKT peakiHH rHAPHPOBaHHA GyTeHa-|

CHy + Hy = r-C Hyo

H pesy/abTaT pacueTa CPaBHHTb C ONHITHHIM 3HaueHHeM AH =—30,341.

25. Ilpn npuGaBienuH pacTBopa, colepxailero 1 r-3KB eaxoro
HaTpa, K oueHb pa36aB/JeHHOMY pacTBOpY, cojepxameMmy | r-3kB
a30THOM KHCJAOTH H 1 I-3KB AHXJOPYKCYCHOM KHC/OTH, BHIENSAETCA
13,96 kKas TEnaoTHI.

B xakoM cooTHOmeHH# GyAyT MOJydeHbl a30THOKHCJBIA HaTpHA H
AUXNOPYKCYCHOKHCABIAI HaTpHii? [Haa pemeHHs Bocnosb3oBaThes
RaHHLIMH, NPHBEAEHHEIMH B YCIOBHH 3afauu 16.

26. Kakoe konHyecTBO TEIVIOTH BHAeAseTcs B NpoLecce KOHIEHT-
pupoBanus 100 kr 40,5%-Horo pacrsopa cepHOA KHCAOTH 29Y%:HEIM
(% cBoGoanoro SOs) oneymoM no 96,1%-HOl cepHOM KHCAOTH, ecjH
TeMJIOTH 06Pa30BaHHA YKa3aHHHX PAacTBOPOB PABHE COOTBETCTBEHHO
—3,60, —9,40 u —10,000 kxan/monb?

27. Ilpu npolayBaHHH Yepe3 KOKC CMeCH BO3JyXa H BQISHOro napa
NPOTEKAIOT peaKuHyu:

C+50ymCO 1 C4H,0(r)==CO +H,

Onpenenuts:
1) pacxom Boamyxa Ha oAMH o6beM napa, obecneyuBaioHA H30-
TEPMHYHOCTb Npolecca;
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2) Kak H3MEHHTCH 3TO COOTHOLIEHHE, €C/IH CUUTATh, UTO TepsieTcs
109% snigensiomefica TenaOTH?

TennoTh o6pasoBaHHA OKHCH YIJIepOAa H BOAMHONO Mapa MPUHATb
COOTBETCTBEHHO paBHbBIM#H —26,416 u —57,798 KKaa/moas.

2. TEPMOXHMHYECKHE 3AKOHOMEPHOCTH

Tennorta o6pasoBaHuA ra3oo6pa3HOre BeuecTBa
H3 MPOCTHX BelleCTB MOXeT GHTb HafiieHa MO YPaBHEHHIO

AH = Z ("’iel)ucx + 2 § (Qcydn)l - Z (nlel)npu (IL 1)

TAe ny H €;— YHCAO CBA3efl JNAHHOTO BHAA H OTBeYAIOWIAA HM JHeprua pasaphuiBa
e, §¢ M (Qeyoa)s— UHCAO aTOMOB KPHCTAJANMUECKHX 3/1EMEHTOB H OTBedalouiHe
HM TENAOTH CyGAHMALMH.

HHnekcH «HCX» M «HpOA® O3HAYAIOT COOTBETCTBEHHO HCXOAHMLIE Be-
ImecTBa H NPOAYKTH peaKIHH.

Tennotrn o6pa3oBaHHfl HEOPraHHYECKHX COeNH-
HeHHH B KPHCTAaNANYECKOM COCTOAHHKH MOryT GHTb pac-
CuHTaHH no npasusy Kanycrunckoeo, cormacHo kotropomy AHysp co-
eAMHEeHHs] KaKOro-jH60 3/JeMeHTa C APYTHMH 3MeMEHTaMH ORHOro ps-
Ra uaH onHofi noarpynnbl TabaHubl MeHOeneeBa, OTHeCeHHas K
I r-skB, sBasierca auHefino#t ¢yHkumedl JorapudMa MOPAAKOBOro HO-
Mepa 3TOoro sJeMeHTa. DTOMY NMPaBHIy OFBeYaeT ypaBHeHHe

AHOGP

~alnz4b (11,2)
TR¢ W — BAaJEHTHOCTb; @ M b — SMNHpHYECKHe MOCTOAHHHE; Z — NOPSAKOBMA HOMep.

Hnsa pacuera TennoT o6Gpa3oBaHHf OPraHHUYEeCKHX
CoenNMHEeHHN (B COCTOAHHH HAEAJbHOTO rasa) MOXHO BOCHOJb-
30BaThCi IMOHPHYECKHM METOAOM, NPeNJOKeHHBIM AHAEPCOHOM,
Bafiepom n BarconoMm, a HMeHHO CyMMHPOBaHHEM NONPABOK, KOTO-
phle NPUNKCBHIBAIOTCA ONpefeseHHHIM FPYNNaM H CBA3AM, C YUYeTOM Ten-
JI0T 06pa3oBaHUA OCHOBHHIX rpynn, DTH NMOMpaBKH NpHBeAeHH n Tal-
auue (I1punoxenue II).

TennoTu cropanus Moryr GHTb onpefeleHH N0 dopmyae
Konosarosa

AHcrop == — (48,80m - 10,51 + x) (1L, 3)
The m ~uyyuca0 aTOMOB KHCJAOpOAA, aeodxom&hoe AN NOAHOrO CroOpaHHA RAaHHOTrO

COGARHEHHA; 7 — YHCAO MoJier o6paay|om,eﬁca BOIN;, X — NONpaBKa, MNOCTOSAHHAA
Anf coenmnHeHHA OMHOTO TOMOJIOTHRECKOTO pAala.

Ina xunkux coeaunennfi npuMensietcss gopmysa Kappawa
AH rop = — 26,05 (4C + H — p) + 3} bty (1L, 4)

f1e C—uncno atoMop yraepoma; H —umeno aToMos somopons; p— uneno da-
CTHUHO CMellEHHBIX S/JEKTPOHOB; B¢ M Ay — UHCAO OAMHAKOBHIX SaMecTHTeNefl H Ten-
MOBLie NONPABKK RJAA HHX.
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Kak nepeuynucneHHble, TaK H ApyrHe 3aKOHOMEPHOCTH, OTJIHYasicy
Apyr oT Apyra TOH HJAM WHOH TOUHOCTBIO M OXBaTOM YHCJIa Belecrs,
He ABJAITCA 6e3ynpeqHuMH, T. €. MOTYT CAYXHTb JHIIb AAA ﬂpPl6JIH.
3UTEJbHON OLEHKH paccyHTbBIBAa€MBbIX BEJMHYHH.

Mpumepsb
1. BHIUHCJHTD TeMIOTYy peakuuu
C,H, -+ H,0 (r) = C,H;OH (r)

ecaH ec-n = 85,6; ec=c = 101,2; eo—u = 110; ec— = 62,8; ec-o0 =75,
Peay/ibTaT CONMOCTaBHTh C HafiIeHHHM MO TemaoTaM 06pasoBanus,
ec/an S(AHoﬁp)c,H. = 12,56, (AHosp)y,0=— 57,801 1 (AHoep)Gp0n =
—56,51.
PemeHnue. B coorBercrsuu ¢ ypasHenuem (II, 1)
AH = (4ec-g + ec=c + 2e0-u) — (5ec-m + €c-c + ec-0 + €o0-m) =
— (485,64 101,2 + 2.110)— (5-85,6 + 62,8 + 75+ 110) = —12,2.
Ta XKe BeJHUHHA B COOTBETCTRHH C 3aKOHOM I'ecca MoxeT ObITb

s HaliieHa no tenyioraM 06pasoBaHUs;
NaCl AH = — 56,51 — [12,56 4 (~ 57,801)] =
MERN -—11,27
\ Pesayabrat pacuera mno 3Hep-
80 \\ v THAM CBsi3eH OTJMYaeTcs OT TOY-
gcle Horo 3HavenHs Ha 0,93 kkaa/moab
70 (8,3%).
2. Ten. bTel o6pa3oBaHHA XJO-
60 . PHCTOrO HAaTpHsd, XJOPHCTOrO Mar-
ALl HHSl H XJIOPHCTOTO aNIOMHHHSA COOT-
5 N BeTCTBEHHO paBHbl —98,33, —153,3
(80,5 M n —166,8 kkan/Monb.
o P s e N Haftn Tensory o6pasoBanus
______ L A XJIOPHCTOrO KpeMHHs (B KpHCTand-
. Sicly JIMYECKOM COCTOfIHHH) H CPaBHHTb
4 ¢ TabauuHbIM 3HauYeHHeM AH =
. 4 = —]151,9,
6 W6 108 10 112 1% Yz Pemenne. Pacuer MOXHO
Puc. 3. OCYIIECTBHTb aHANHTHUYECKH MM

rpaduvecku. [Ipumennm BTOpOIl
npueM; NSl STOrO B COOTBEeTCTBHH ¢ ypaBHeHHeM (II,2) cTpoum rpa-
¢k B koopauHatax AHesp/w u 1g z (puc. 3). DxeTpanonsaunels HanxeMm

AHosp)s
¢ oG:)leh ~ 368

CaepfosaTtenbHo,
(AHoop)glcl‘ 2 — 146 -

YTo OTVIHYAETcA OT TabauuHoro 3Hayenus Ha 8,9 kkan (3,9%).
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[IpOAONKHB NpsAMYIO, JETKO OHEHHTh TemnoTh obpasosanns PCls
g SClo (B KDHCTaN/IMIECKOM COCTOSHHH).

3. Halitn TensoTel 06pasoBanusi 1) ras3oo6pasHoro XJAOpPHCTOrO
gruna # 2) CHpFCH:OH(r) u cpaBHATb HX ¢ TabnMuHBIMH 3Hade-
yHAMH, PaBHEIMH COOTBeTCTBeHHO —25,3 n —96,6 kkan/Monb.

PeweHnue. CoeRuHeHHs, AN KOTOPHIX HEOGXOAHMO BHIYHCJIHTH
AHo6p, MONYYHM HCKYCCTBEHHHIM NyTeM H3 OCHOBHOTO BellleCTBa; Mpo-
CyMMHPOBaB cOoTBeTCTBylomHue mnonpaské (cM. Ilpunoxenne II),
gafizieM HCKOMYIO BeJIHUHHY:

AH
1. OcroBroe BemectBo (CHy) + ¢ ¢ v o v o v v v v o o o =179 (Tabn. A)
IMepshynoe 3amemenne H rpynmot CH; . . . . . . . . —2,2 (ra6a. B)
Bropuunoe 3amemenue H rpynmo CH, . . . . . . .. —4,5 (ra6n. B)
3amemenne CHg X0POM o o ¢ ¢ ¢ ¢ s ¢ v ¢ o v ¢« o« 0 (rabn O)
AH| = —24,6
2, OcnoBnoe pemeerso (CHy) . ¢ v v v v v o v v v o .« —17,9 (16a. A)
IMepsuunoe samemenne H rpymnot CH; . . . . . .-. . —22 (rabn B)
Bropuynoe aamemenne H rpynnofi CH,
(A) (B)
1 —4,5 (raba. B)
1 2 ... -5,2
3amemenne CH, dTopoM . « .+ .« . . . . e e e e e ~35,0 (Tada., O)
3amemenne CH, rugpokcaabuoit rpynnoft o + . . . . » —327
ARy = —975

Ilonyuennple 3HaueHMs OTJIHYAIOTCA OT TaGAHYHEIX COOTBETCTBEH-
Ho Ha 0,7 (2,8%) u 0,9 xkan (0,9%).

4. Paccuurath npu nmoMoiln ypasHenns (II, 4) remsory cropanus
Xnop6eHsosa M CPaBHHTb ee C SKCNEPHMEHTAJbHBIM 3HaueHHEeM
735,20 kkaa/Moap +0,2, H3MepeHHBIM NPH MOCTOSHHOM 0o6GbeMe, ecau
TelsIoBas NONMpPaBKa Ha XJOpP AJS apOMaTHUeCKHX COeJHHEeHHil paBHa
—6,5 kkaa.

Pewenune. Ilo ypasuenunio (II,4)

AHerop = —26,05 (4:64 1.5— 1) 4 (—6,5) = —735,9. Ilpuun-
Mas Bo BHHMaHHe, 4TO A/ PeaKkLuH

C¢H;sCl (x) + 70, = 6CO, + 2H,0 (x) 4 HCI (p)

6—7).1,987 - 298,2
AHel'op "AUcrop+ ( )1000

nonygaem
AUcrop » — 7359 + 0,6 = — 735,3

9T0 B mpenenax omHOKH OmBITA COBHAZAeT C 3KCnepUMEeHTAaMNbHEM
SHageHHeM.
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KOMAEHCHPOBAHHLIX COeAHHEeHHM; n, — WHCAO TPOMHHX CBA3ell B MOJeKynax yrae-

BOROPOAOB AlETHACHOBOTO PANA; fleun ~— YHCAO ABOAHHX CBA3eA B Kojble AAs Had-
TEHOB; R p,_ay — YHCAO CBA3eA MeMAY APHALHBEMH H AAKHALHHIMH TPynmaMmu;

”Al‘_-Ar — YHCNO cBA3efi Mexay APHJIbHBIMH TPYNNaMH.

Ipu pacyerax AnsA NOJHKOHAEGHCHPOBANHBIX aPOMATHYECKHX Yrie-
BOROPOAOB NAr-Ar PABHO YHCAY apOMaTHYECKHX KOJELL MHHYC eAHHHIA,
YMHOXEHHOMY Ha [Ba; HanpuMep.

ANA HAGTANMHHR . & « o o o o o Rpppr=2
BN GEHAHTPEHA « « ¢ ¢ « o o Mpopr =4
It XPHICHA . . « v o o o o o Npepac=6H 1 &

BHIGQHCAHTL TeNJOTy CrOpaHHs KPUCTANIHYECKOro HadTatnHa, eclH
ana Hero AHpz = 4,6.

OKcnepuMeHTanbHOe — 3HaueHHe  Koaebaerca B mpenenax
(—1230,4) <+ (—1232,4).

3. TENAOEMKOCTb M 3HTAJILNHUA

OrHoleHue
AH

Ty—T,

HasHBaeTcs cpeAHel H306apHOM TeMJOEMKOCTbIO B JaHHOM HHTepsaje
TeMmepaTyp, ec/in B cHCTeMe 3a CUeT MOJYYeHHS HJIH OTJauH TelIoTH
AH Ttemnepartypa H3o6apHo Mensercss ot Ty no T, U me MPOHCXOAHT
BH (a3oBoro npespalleHHs, HH H3:eHeHHs cocTaBa. CpeAHAs Temno-
€MKOCTb CBA3aHa C HCTHHHOM TENJIOEMKOCTBIO

Cp = (11, 5)

aH
¢p=(5x), (1L,6)
COOTHOLIEHHEM
L
R Tj Cpdr (11,7)
1

3asucuMocts Cp or T, KaK MPaBHJIO, BHPAXKAETCH YpaBHEHHAMH
BHAA

Cp=a+ bT +cT? (11,8)
BITH ,
Cpma' +6T + 4 (11,9)

rae a, b ...— sMnupHUecKHe Kospduuuentn (¢’ < 0).

Hamenenne SHTANABNHH, BH3BAHHOE H3MEHERHEM TeMMepaTypH OT
0°K nmo T, onpenensseTcs Ha OCHOBAHHH TeMMepaTypHOR 3aBHCHMOCTH
TennoeMKocTef H TenyoT (GasoBHX ApeBpallieHHA MO YpaBHEHHIO

Hyp=Hy=Z [ (Cp), T +Z0H, (15,10
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Huterpaib pacCuHTHBAIOTCH rpauyecKH, a 4acTb MEPBOro HHTErpa-
7ia, OXBaTHIBAOLIAs TeMnepaTypHuiii uuTepBaa or 0°K xo Tolt Temne.
paTyphl, HHXKE KOTOPOH HeT SKCHepHMEHTaJNbHbIX NaHHBIX, MOXeT ObiTh
HalileHa MHTepoJslHedl HJAH COOTBETCTBEHHO 110 YPaBHEHHAM
(11, 17—II, 19); ecnu TeMmeparypa BellecTBa B MNpeAenax AAHHOR
¢asnl uamenserca ot Ty 1o Ty, TO
T,
Hy,—Hr,= [ CpdT=Tp(T,~T) (11, 10a)
Ty

Ecinu B OCHOBY pacueTa IIOJIOXKEHH CINEKTDOCKONMHYeCKHe NaHHbe,
TO I HA€AaJbHBLIX Ia3oB

—erT 7 —e kT
N&[Z“fgt‘-’ W _(2‘131" d )2] (IL, 11)

77 =& kT —¢, kT
kT See il 2519 i/

5
CP=3R+

—&,/kT
Zelgle i/

~e, kT
Zg‘e il

rRe N4 —uncno ABorappo; k— xoncranta BoabuMaHa; e; — SHeprHs MOJEKYa Ha
i-TOM ypoOBHe; g; — CTATHCTHUECKHHi Bec:

5
H*—H°=ERT+N (",12)

B GoabwnncTBe cayyaeB npH OGHIYHBIX M BHICOKHX TeMIepaTypax
MOXHO BOCHOJIb30BATLCA CJAEAYIOUHMH YPABHEHHSMH, NO3BOASIOMUMH
NpOH3BECTH pacyeT, He pacnoJjaras JaHHH:! 4 [0 SHEPreTHUECKHM
ypOBHAM:

l 8,/T
__ni 9( 2 e‘
CP—- ) R+R2(_T—) Wf—_l—y (11, 13)
i
H = Hym - RT+ RTY, 4L : (11, 14)
e —

Ansi ABYXaTOMHEIX M JHHeAHWX MHOFOATOMHHEIX MOJIEKyaA m = 7,
i=3n—>5, a AN HEeJHHEHHHX MHOTOATOMHEIX MONEKYT m =38, { =
=3n—6; n—uncnio aToMOB B Mosekyne. XapaKTepHCTHYeCKas
Temnepatypa ©; paBHa

8, _% ov, 14384y, (1, 15)

e v; — uacTota KoneGauufl, BHpaxenHasn B cM-%,

Unens, comepxamue X ¢ (8,/T), MOryT GHTb ONpefeNeHH Hemno-
cpeacTBeHHO no TabauuaM ¢GyHkuuf SfAHuTefiHa, B KOTOPHX AaHB!
3Ha4eHHA COOTBETCTBYIOILHX BENHYHH HA OQHY crenmeHb CBOGOAH (CM,
Tpunoxenne I11).
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Pemenne. Crpoum rpadpuk H — Hiwo = @(f) (puc. 4) u npo.
BOJHM KacaTesbHYIO K KpHBOH B TOuKe, Iasi kKoropoft ¢ == 377, Toraa
B COOTBeTCTBHH ¢ ypaBHeHHeM (II, 6)

aH 4160 —760
(Cp)sso-(—aT)sso ~ S~ — >

JlunefiHaa HHTEpNOAALHA NO NPHBEREHHHM B YCJIOBHH 3Haye-

uuaM Cp naer
(Crloso =782+ 222 o7 800
YTO OT/NIHYAETCA OT HafileHHOro 3HauyeHus Ha 1,3%.

2. 3aBHCHMOCTb MOJbHOM TEMIIOEMKOCTH aleTH/JeHa OT TeMmepa-

TYPbl BBIPaXKaeTCs CMeAYIOMHMHE SKCHEPHMEHTANbHEIME JaHHBIMH:

T ..... 300 400 500 600 700 800 900 1000
Cp v .. 991 11,07 12,13 13,04 1382 1451 1510 1563

1) HafiTH NO MeTOLY HAHMEHbIIMX KBagpaTOB ypaBHeHHe Cp =

(-t 0107 = @(T) Buza (11, 8);
o= 2) mnpoBepHTb TOYHOCTb HaMJEHHOro
ypaBHeHHs.
45 7 Pewenne. 1. Pacuer cBogutca k on-
ok Fe penenenuio kosdduuuentos a, b u ¢ ypas-
. 1 uenns (I,8) nmocpemcrsom pewenus cucre-
35 ! Mbl ypaBHenuft:
" 7L = Yy=na+bDx+c s
v L |
2 t-x?ﬂ\# i 2xy—a2x+b2x’+02x’
[ | dy=a R+ b5 +e N
|
: THe 7 — GHCIO HIMepeHHfl,
" i Uro6L He OnepHpOBaTh O4eHb GOMbLIH-
10 / " MH YHCNaMH, BBOAHM B KauecTse apry-
. / i MeHTa

5 _ T =300
o{zﬂ_____ *=100

4
100200 500 400 500 600 ¢ Heo6XxonumMbuie AMs pacueta BeNHYHHH
s

Psc. y(Cpr), x, %% x5 x% xy W x%y cBOAUM B

_ raba. |
3atem cocTaBisieM CHCTEMY ypaBHEHHH:
105,21 = 8a -+ 28b + 140¢ (a)
402,29 == 28 4 140b - 784¢ (6)
2070,29 == 1404 +- 784b 4 4 676¢ (»)

Uckaouan a u3 ypaBHenud (a) u (6), HaxomuM
68,11 == 845 4 588¢ )
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Ta6auya 1
T y x x2 *3 x4 xy X2y
30 | 991 0 0 0 0 0 0
400 11,07 1 | | { 11,07 11,07
500 12,13 2 4 8 16 24,26 48,52
600 13,04 3 9 27 81 39,12 117,36
700 13,82 4 16 64 256 55,28 221,12
800 14,51 5 25 125 625 72,55 362,76
900 15,10 6 36 216 1296 90 60 543,60
1000 15,63 7 49 343 2401 109 41 765,87
Cyuma 105,21 28 140 784 4676 402,29 | 2070,29

Hckaouas a ua ypapHenuit (a) u (B), nonyuaem
458,23 = 5886 - 4 452¢ (n)

Hs ypasnenuit (r) u (1) onmpenenseM
¢ = - 0,0552

3arem nocaenoBaTe/bHO HaXO4AHM
b=1,197 n a==9,928

OTKyAa
T — 300 — 300 \2
Cp=9.928 + 1,197 L2 — 0,065 (—Too_)

HJIH OKOHYaTENbHO
Cp=584+1528.10"%.T —552.107%.72

2. Huxe conocraBieHbl ONbITHLIE H BBIYHC/ACHHBIE IO HaflIEHHOMY ypaB-
HeHHIO 3HayeHHs Cp:
. .. 300 400 600 600 700 800 900 1000
CP (onu‘r) 991 11,07 12,13 13,04 1382 1451 1510 15,63
c P (Buuynca) 9,93 11,07 12,10 13,02 13,83 1453 1512 15,60

Pacxoxnenne ue npesnitnaer 0,25%.

3. Hafitu pacxon rensortsl aas sarpesanus 1 kr CdCla(x) or 298
2o 800°K, ecaH MO/IbHASL TEMJIOEMKOCTb XJOPHCTOrO KaAMHAl MOXeT
OLITh BHpaXKeHa ypaBHeHHeM

Cpe=1484+960:10"3.T

Pemenne B cooTBercTBuu ¢ ypaBuennem (I, 10a)
800

Hyoo — Hagp = I (14,64 4 9,60+ 1073+ T) dT == 9 990
298
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JIHHHIO, HAKJIOH KOTOpOil paBeH Kospduunenty b, a oTpe3ok opas-
HaThl Yo, OTCEKaeMblil 3TOI NPAMO, — 3HaUEHHIO

_— a
298,22 o5
Torna B coorBercTBuM c ypamHe- . Pe P
HusamMu (a) u (r) ,
a=(Cp)ogg —2°298,26 + y, 15 )
; ; oe b=tga=0005279
d=(298,2)? 5—298,2+ (Cp),q,—2+2982-y, @5 -

6. IIpn noMownu cooTHowenus, 0 ¥
NOAYUeHHOTo B mpHMepe 4, HahTd __ |~ Lb=zmen= 0V ,
YPaBHEHHe N/ pacyeTa SHTANbNHH & w0 wn o a7
H TeNJIOEMKOCTH 2Kesesa, eclu AN  pye 5.

Hero (Cp)q9s = 6,03.
Pacyer npoussectu no crenyiomum KaHHbHIM!

T ..... 400 500 600 700 800 90D

HT—HO . 640 1310 2050 2860 3720 4680
Pemweunne [lpu nomown lnipnseaeﬂﬂblx B YCJHOBHH 3HadYeHHit

Hr— H, onpenensieM BeaHYHHBI — Hye; 3aTeM BHuHCAseM A:

(7 = Hogg) = (Coge (T — 2982)] T ¢
T—298.9) =T + o557

NPH BCeX yKa3aHHBIX B YCJIOBHH TeMIepartypax:

T..... 40 500 600 700 800 900
A..... 097 1,127 1507 1889 2200 2,608

Hanee CTPOHM_ rpadpuk A = @(T) (puc. 5). U3 rpaduka onpenensem
HaKJOH npaAMoi:

40. 0,5
H OTpe3oK, OTCeKaeMblfi Ha OCH OpIHHAT
[
Yo=ggggr = — 04l
H
¢ = — 0,41 (208,2)% = — 36 460
Torza ’

== (Cp)ogs — 2+ 208:20 + ey 293 o7 == 6,03 — 596,4 - 0,003279 + (— 0,41) == 3,66
H
= 2 — — 0
d=(2982)* b — 208,2 (C )y — 2 2082 298
= 208,22 + 0,003279 — 208,2. 6:03 — 2+ 298,2 (— 0,41) == ~ 1 262
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/-—
TabAau4s 3
—
e € e
gy==hev,= ~ Tz ~ %2 2 TR
_1,9653'10_10‘" 8, 4,8 1848 !
—
00 1,000 00 0,000
7,244 107" 2,947 0,021+ 10~"° 0,000
2,174 10~ % 4,741 0,103.107}2 0,002+ 10”5
4,347 107 6,294 0,274 107 - 0,012+107,,
7,244 107 7,539 0,546+ 10_ ¢ 0,040+ 10,
1,086+ 10”14 8,435 0,916- 107/ 0,100 10-72
1,621+ 107 ¢ 8,962 1,363+ 10~ 0,207+ 10,
2,028+ 107 4 9,136 1,853+ 10 o 0,376+ 10,
2,608 - 10~ ¢ 8,983 2,343 10_ 0611107,
3,258 10” ¢ 8,563 2,790+ 10, 0,909+ 107,
3,984+ 10”11 7,928 3,158+ 107, 1,268+ 107 ¢
4,780+ 10~ ¢ 7,146 3415107 ¢ 1,632 10~/
5,648+ 10711 6,282 3,548+ 10 . 2,004-10_,
6,688+ 1074 5,392 3,853+ 107 2,341 10”2
7,602+ 10717 4,518 343810 ¢ 2,611.107,°
8,687+ 1071 3,704 3,218. 107, 2,795 10”2
9,844. 1071 2,972 2,926 107 ¢ 2,880 10,
1,107 10”17 2,336 2,586+ 10 . 2,863+ 107,
1,238.10_ 1 1,793 2171107 2,688+ 10,
1,375 1012 1,352 1,859+ 107 - 2,556+ 10 ¢
1,519+ 1013 1,000 1,518 10” - 2,306+ 10~
1,671. 10”12 0,723 1,208+ 10 ¢ 2,019 10~
1,830+ 10_ 11 0,513 0,939 107 . 1,718 10~
1,997. 10”2 0,356 07114107 1,420 10” -
2,170. 10_1* 0,243 0,527 10" . 1,144. 1072
2,350 1072 0,163 0,383+ 10” 0,900+ 10~
2,687+ 10_ 1 0,107 0,272+ 107 ¢ 0,690+ 10~/
2,732.10_ 1 0,069 0,189-107 0516107/
2,934.10_ 0044 0,128.10” 0376410,
3,143. 10713 0,027 0,085- 10~ ¢ 0,267 10",
8,369 10_!3 0017 0,056+ 10 ¢ 0,188+ 107,
8,683.10_ 12 0,010 0,035 10~ ; 0,125+ 10”0
3,813.10_1" 0,006 0,022.10” 0,084 10~
4,050. 10_ 2 0,003 0,014-10” . 0,057+ 107,
’294 . 10_1 0'002 0.008 . lO-w 0,034 . 10-20
4546.10_1 0,001 0,005+ 10~ ¢ 0,023+ 107,
4,805. 10_1° 0001 0,003+ 107, 0,014+ 10~
5,070.10_ 1 0000 0,002+ 10” ¢ 0,0L1+107
2.3354- }o_: : & 0,001+ 107 0,005+ 10~
59192, 13
525§°}8—n
C -18 ~20
yuMMa 113,31 46,1910 37,801 10
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u no ypaeuensio (II,12)
5 s 46,19.10"8
Hzgg hand Ho ='2'“ 1,987 . 298,2 + 6,023 . 10

@&.185+ 107) 113,31

(m—xoaq@nuuem nepecyera spr B Kali).

IlpoBepka. Hyps — Ho = 6,931.298,2 = 2 067. ,

7. Ha#itn npu nomomu ypaeneHus( II, 16} rennoeMkocTs mapop
3TH/IOBOTO cnHpTa npH ! = 155, Pe3yabTaT pacyera CpaBHHTb C OMNBIT.
HeiM 3HaueHHeM (0,447 kan/rpan). Ilpu pacueTe NPHHATL BO BHHMAaHue
Bpauienne rpynnel CHz orHocurensno rpynns CH,OH.

Pemenue. CoctaBuM Ta6a. 4, B KOTOPYIO CBeleM 3HauyeHuy
Vi, & 2 qiEyr u X q,Es, Ann Beex cpasedt npu T =428 (cm. IMpy.
aoxenus 111 u IV):

2068

Ta6ruya 4
YacToTh KoaeGanui
Cenab Yucao fn 2"( E\'t }:q‘ Eo‘
Yi 8
C—-C 1 989 390 1.0,8504 1+1,725
C—H 5 2914 1247 5.0,0106 6+0,5415
C—-0 1 1 030 205 10,7935 11,9097
O—H 1 3420 1150 1+0,0026 1+0,6439
Cymma 8 1,700 6,986

B cootsercrBuu ¢ ypaBHenuem ( 11, 16)

(Cp)agg =T7.95 + 0,99 + 1,700 + &%"—123 +6,986=21,12 (0.458 xan/rpaL)
470 OTJIHYAETCA OT OMBITHOro 3HaueHus Ha 2,5%.
8. Hafty npu nmomomu nauHbiX, npuseneHHblx B [Tpuaoxennn II:
1) ypaBuenune Cp= ¢ (T) ana napos aueroHa;
2) rennoemkocTb aueroHa npu T =376 u T =454 (sKcnmepumes-
Ta/bHble 3HayeHHs1 paBHul 21,7 u 23,9);
3) pacxon TemnIOTH Ha HarpeBaHHe aueroHa or 298,2 ;o 500°K.
Pemenune. 1) us Ilpunoxenus 11 uMeem:

Aa Ab-103 Acel08
Ocuosroe Bemecteo (CHy) o+ o o v o .. 342 17,85 —4,16 (ra6a. A
TTepBHYHOE 8AMEILEHHE .+ « + o o o o o o » —2,04 2400 —9,67 érao.n. B)
BTODPHUHO® 3AMELICHHE o+ « o « 4+ o « o 4 « o Tata, B)

—0,97 22,86 —875
1,11 1847 —6,85
1,00 19,88 —8,03
502 —~6608 30,21 (ra6n. [

7,54 36,98 —7,25

IlpaMas nemd o . o &
Bokobue nemu ., . {
3amemenne CHy rpymnod ==Q

« o o .
e o o »
> & o @
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NOCTOfHHA: MAakKcHMaJbHOe OTKJIOHEHHe OT CpefHero 3Ha4eHHs
T2/C = 396 paBHO =+ 3%, uTo AeXKHT B Npenenax omwH6ku onnita. Cie-
IOBATENbHO, XJODHCTHIE MapraHel, UMeeT CJAOHCTYIO CTPYKTYpY, a 3a-
BHcuMocts C or T nas uero Boipaxaercda ypasHenuem (I, 18),
IMoacrasasa B sTo ypaBHeHHe 3HaueHusa C H T H BHUHCAAA AN Beex
TeMIepaTyp BeJIHYHHY

pvig
Cy
HaXOdHM
(82)mncy, ~ 324
CaenoBaTenbHo:
T\ - g2
CMnCl,=43'27(m) RAH Chgncy, = 412+ 1074 T
3anauu

1. TenJoeMKOCTb KPHCTANNHYECKOTO €AKOr0 HaTpa B HHTepBaje
208—595°K moxHO npuHATb paBHOA 19,2; Tenmn0eMKOCTb XKHEKOTO
emgKoro Hatpa B HHTepBajse 595—900°K MOXHO NpPHHATL paBHOM
20,4 xaxa/(rpag-Moab).

Hafitu pacxop TensoTe Ha H306apHOe HarpeBaHHe | Kr eZKOro
HaTpa oT 298 go 700°K, ecin AHny =2000 # Tpy = 595.

2. MoxHo nu ana pacuera (Cp)aes XJIOPHCTOrO HHKENA BOCHO/b3O-
BaTbca mnpasuaom [Jlwononra n Ilth (aToMHasm TensoeMKOCTb paBHA
6,2 Ka/n) B COYeTAaHHH C NPABHJAOM aZAUTHBHOCTH, €CNH 3aBHCHMOCTb
MOJIbHOH TeMJIOEMKOCTH XJIODHCTOTO HHKeJIi OT TeMNepaTypn npu6iu-
HeHHO BHIpaxKaeTcs ypaBHEHHEM

Cp==13,10+ 13,1 10~°T

3. 3aBHCHMOCTb MOJIDHOH SHTAJbIHH ABYOKHCH 0JIOBa OT TeMIiepa-
Typbl B nHTepBane 298—1500°K MmoxeT 6LITh Bhpa)KeHa ypaBHeHHeM

« 105
Hp— Hogg= 17,667 + 1,20+ 10~3. 72 4 .5»16T 10° _ 2103

Haiitu ypasuenue Cp = (7).

Buuncants (Cp)soo.

PesyabraT conocTaBuTh Co 3HaveHueM Cp == 16,98,

4. 3aBHCHMOCTb MOJIBHOA TENJIOEMKOCTH OT TeMIepaTyphl AJsl cep-
HHcroro cepe6pa B untepBane 298—452°K moxHo Bhpasur, ypas-
HeHHeM

Cp== 10,134 26,4+ 1073.T

Hafitn cpefHIO0 Ten0eMKOCTb B YKa3aHHOM HHTepBaje TeMMepa-
Typ.
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12. Yactothl KoneGaHHil B MOJEKy/e CEPOBOAOPOAA PaBHHI:
vy = 1260 cM~!, ¥;=2%3=2620 cu~!

BBIYNCAHTD TEIVIOEMKOCTh CepOBOAOpPOAaA NpH ¢ == 25:

1) npu nomoutn ypaBHenus (II,13);

2) no ra6auuam ¢yukuuii ditnmreiina (IIpunoxenue III).

PesyabraThl cpaBHHTL C SKCIepDHMEHTAJNbHO HalfeHHEIM 3HAYeHHEeM
Cp=8,149.

13. Boiyncants no ypabHenuio (11,16) Cp ans raszeo6pasHoro
6ensona npu T =410 ¥ CpaBHHTb C 3KCHEPHMEHTAJbHLIM 3HauUE€HHEM
Cp=273.

14. Ilpu noMown naHHHX, npHBeXeHHuX B [lpuroxenun II:

1) naiiTu yparHeHHe 3aBucHMOCTH Cp = @(7) AnA razoo6pasHoro
2,2,4-TpUMETHJINIEHTaHa;

2) paccuHTaTh TeIOEMKOCTh 3TOro BellecTBa npH T =442 u
CPaBHHTb C ONBITHBIM 3HaueHHeM Cp == 64,2,

15. TennoeMKOCTb TPeXOKHCH Mbilibsgka npH ¢ = —213,0 paBHa
5839, u npu ¢t = —130,2 pasna 13,80 kan/(moab-rpan). Kakosa
CTPYKTypa 3TOr0 COeAHHEHUSA?

16. das amoMuausa 6 = 390. OnpenennTh N0 JaHHBIM, MPHBEAEH-
HeiM B Ilpunoxenun V, TennoeMkocTs ajiomuuus npu T =372 u
CpPaBHHTb €  JKCNEePHMEHTANbHLIM  3HaueHHeM, paBHEIM 0,396
KaJu/(r-aToM - rpan).

17. O 3aBHCHMOCTH TeNMJIOEMKOCTH XJIOPHCTOIO KaJjHSl OT TeMIle-

paTyphl NpeiJOXXeHO YpaBHEHHe

. 5
Cp=1264+ 1,35+ 107°T — 0.67T . 10

MoXHO AH BHPa3sHTh 3Ty 3aBHCHMOCTb NPH NOMOIIH ypPaBHEHHS
T
e =9(5)
[Tpunate, uto cBa3p Mexay Cp n Cy BeIpaXkaetcs ypaBHeHHeM

2, T,
CP ~ CV + 0,0214CV' -7'.;’", (TM)KCI = 1063

4. TEOPETHYECKAfl TEMIEPATYPA FOPEHHA

Ecau nepBoHaya/bHasi TeMNepaTypa CXKHIaeMOTO BellleCTBa paBHA
lo, a TeMnepaTypa NpOYHX BeLiecTB (HanmpHMep, KHCJIOPOAA M pa3nuu-
HBIX HHEPTHLIX [a30B) paBHa ), f; H T. A., TO, JOMYCTHB, YTO HCXOAHLIE
BelllecTBa oxnaxnaeHbl 10 0°C u npoBefs 3aTeM peakuuio, 6yleM HMETb

Tx Tx
2 f (Cplucx 4T +Q2732 f (Cp)upox 4T (11, 20)
273 273
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HJan
T

67 636 = f (10,5 + 2,16+ 10~3 . T — 2,04 10°. T=2) dT +

298
T

79 -
72-29'[ (6,66 + 1,02+ 1072 T) dT

HIH

2,16.10~3
2

67 636 == 10,55 (T — 298,2) + (T2 — 298,2%) —

1 1 79
— e 105 | = — ———— — -
2,04 10 ( ++ 3 ) + 76,66 (T ~ 2082) +
+%g--o,51- 103 (72 — 298,29
[Mocae npeo6pasoBaHus MOJYUHM
0,002039372 - 23,08T2 — 75 3987 ~ 204 000 = 0

Teoperuueckylo TeMmnepaTypy TOpeHHs ompefe/seM MeTOAOM Moi-
Gopa:
[pumem T = 2700; Torzna

40 139 000 4~ 168 250 000 — 205 860 000 - 204 000 == 2 733 000 == 0
Mpumem T = 2600; Ttorma
35 842 000 -+ 156 020 000 — 198 240 000 4 204 000 == ~ 6 174 000 5 0

[Mpumem T = 2650; Toraa
37952 000 + 162 090 000 — 202 050 000 4 204 000 == — 1804 000 5= 0

HuTepnonsupness HaxoaAuM
T =~ 2670

2. BHUMCAHTD TeOpeTHYecKylo TeMmmepaTypy TFOpeHHf MeTaHa C
150% -HbiM H36HITKOM BO3AyXa, €CAH TeMnepaTypa MeTaHa H BO3AyXa
paBHa 0° npuHATb Afys Az AHzs ¥ BOCNIONIB30BaTbCA CPEAHHMH TeM-
JgoeMkocTsMH (cMm. [Ipunoxenue VI). CranaaprHas TenaoTa CropaHus
MeTaHa paBHa —212790.

PemeHne. YpaBHeHHe mpolecca cropaHus HMeeT BHA

CH, 30, + 3+ 22 Ny = CO, + 2H,0 (1) 4 05 + 2= Ny

Cneﬂ.oaa'rehbao:
F— -— r —
212790 = (Cp) oo, (T — 278) + 2 (Cp)fy o (T — 273) +

+ (Cp)g, (T = 218) + 72 (Tp), (T —279) =

_ — - 9 —
=[@p)e, +2 Colly o + Cal, + 7 Coly |- T =270
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Ilpeanonoxum, uro ¢ = 1700; Torana
( 12,75 4 2+ 10,09 + 8,28 + 179- . 7,86) « 1700 ~ 220900 Kan

410 Goabiue 212 790.
IIpumem ¢ = 1600; Torna

(12,66 +2.9,96 48,24 + 7—79- . 7,82) + 1,600 ~ 206 500 kan

4T0 MeHblle 212 790.
Jlunefinofi uuTepnossnue# HaXoAUM

t=1642

3. Uem o6bsicHUTb, YTO TeopeTHuecKas TeMmepaTypa ropeHus pas-
JIHYHLIX Ta30B B Bo3AyXe (6e3 H30bITKA MOC/AEQHEro) NPHUMEPHO OOH-
HaKoBa, HECMOTPS Ha TO, YTO MX TEMJOTBOPHOCTb 3HAUHTENBHO OTJH-
qaerca Apyr ot Apyra?

Pemwenne Dro obpacHsiercs TeM, uTo rash, obaanaiomue GoJee
BLICOKO#l TeIIOTBOPHOCTHIO, 06pa3yloT GdJbliee KOJIHYECTBO MPOLYK-
TOB ropenust ¢ 6dabiueil TenJI0EMKOCTHIO.

4. Kakoii BuA npHMeT ypaBHeHHe TeNJOBOro GajaHca, eciH B pac-
ueTe mojab3oBaThCl He Qg3 (MaAH Qg08), 8 TEMJIOBHIM 3pdeKTOM NpH
TeMnepatype peakiuuu (Qr)?

Pemenne B atom cnyuae ypaBHeHMe TensoBoro GanaHca mpH-
MeT BHJ

Qr=n (-éP)l (t—1)

rae CP‘ — CpelHHe TEMNOEMKOCTH B COOTBETCTBYIOLIEM TEMIepaTypDHOM HHTEpBaJe.

Pacuer no stomy ypaBHeHHIO CJOXeH, TaK KaK AJA 3TOro Heo6xo-
AMMO BbiUHCAUTh Qr W 3HauweHua (Cp)i(f —1;) nna Bcex BelnecTs
[saMeruM, uto Bce Benmuuubl, BXoAsiuue B ypasueHue (II,20), Ta6y-
JIHPOBAHBI}.

5. Cmecb | MOb BOZOPOAA H TEOPETHUECKOrO KOJNHUECTBA BO3AYXa
B3pLIBaeTCA B 3aKPHITOM cocyne npu { =25 u P = 1.

Haiiru:

1) MakcHMa/bHYIO TeMNepaTypy Npu B3phIBe;

2) MaKcHMaJibHOe AaBJeHHe.

Tennora o6paszoBanus napos BoAn npu =25 u P=1 pasna
~57,798 kkaa/MOJNb.

Jns ynpolueHHs BEeCTH pacueT MO 3HAYeHHAM CPEAHHX TENOEMKO-
crefi (cM. Ilpunoxenue VI) H cynTaTh KOMMOHEHThb PeaKUHH HAeaJb-
HEIMH rasamH.

Pewenne 1) Tennora ropenns somoposa npu V = const B co-
orBercrsun ¢ ypaBHenueM (I,2) pabna

AU == AH — (1 — 1,8) RT = — 57 798 + 0,8 1,987 - 298,2 ~ — 57 500
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3apaun

1. Onpeneants NpuGAH3HTeNbHOe 3HaYeHHe TEOPETHUECKON TeMIie-
paTypH rOpeHHsi OKHCH YIiepolla ¢ TeOPEeTHUECKHM KOJHYeCTBOM BO3-
ZIyxa, eC/li Haua/nbHas Temneparypa paBHa 25°C u P = 1. Jasa pac-
gera BOCNOAb30BaThCs TabauuaMu cpeaHux Temioemkocrell (I[Tpuio-
skenne VI). Iduccounauneii IByoKHCH yraepoaa npeHe6peub. [IpuHATS,
YTO BO3AYX COCTOMT H3 21 o6BeMH. % kucaopona u 79 o6bemu. % asora.
PesyabTaT pacyera CpaBHHTb C Pe3yabTaTOM pellieHHsd npumepa 1.

2. Ha ckoabko n3MeHHTCA TeMNepaTypa rOpeHHsi, HaifeHHas NpH
pellleHHH NpUMepa 2, eCJH CUHTaTh, YTO BCJAEACTBHE HEMONHOTHI Cro-
paHHus H NOTEePb HA H3JAyueHHe HCNOJb3yercd npuMepHo 80% TenaoTH?

3. Ha cKoabko H3MEHHTCS TeOpeTHYeCKas TeMmepaTypa TrOpeHHs
AJTSL chiyyasi, pPaACCMOTPEHHOTO B NMpHMepe 2, ecaH BO3AyX Harper Ao
t = 200?

4. o kakofi TeMmepaTyph CJefyeT MONOIPeTb MeTaH M BO3AYX,
qro6bl B YCJIOBHAX NpHMepa 2 TeOpeTHUeCKas TeMNepaTypa TFOpeHHs
6uina pasHa 2000°C?

5. Ha cKoabKo H3MeHHTCA TeopeTHuecKass TeMIlepaTypa TrOpeHHs
AJs cayyast, pacCMOTPEHHOro B npnmege 2, eciM mocTynamWHKil BO3AYX
oGorauuen kucaopoaom 10 30 o6bveMu. % ?

5. BJAUAHUE TEMNEPATYPBI
HA TENJIOBOM 3¢®EKT PEAKIHH

3aBHCHMOCTb Tem1oBoro sddekra peakunn (Qp uin Qv) or Tem-
nepaTyphl BLIpaXaeTcs ypaBHEHHEM
9Q

57 =AC (11,21)

rae AC — pasHocts cyMMm TennoeMkoctefi (Cp Wau Cv) NPORYKTOB peakuuu H He-
XOIAHBIX BellieCTB, B3ATA# C YYEeTOM CTeXHOMETPHUECKHX KO3$QuIIHeHTOD,

Tak Kak yaule BCero Npouecchl NpPOTeKaloT NMpPH MOCTOSHHOM AaB-
JieHHH, TO oObiyHO mpHMeHsloT ypaBHeHHe (II,21) B kotopom Q ==
= Qp=AH u AC = ACp. B 31OM cayuae HHTerpupoBaHHe YypaBHe-
Hua (II,21) maer .

L)
Ay —8Hp = [ 8Cpar (11, 22)
t

Ecan saBucuMoctb Cp oT T BripaxeHa crenmeHHbiMH psanamu (11,8) u
(IL,9), ro

/
AcP=Aa+Abr+AcT=+% (11,23)

B stoM ypaBHeHHH Aa, Ab, Ac u Ac’ — pa3HoOCTb CYMM COOTBETCTBYIO-
IJHX KO3 (HUHEHTOB B YPaBHEHMAX TEMJIOEMKOCTeHl AJS MPOAYKTOB
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peakuuu H HCXOAHHIX BelleCcTB (B3ATasg C y4eTOM CTEXHOMETPHYECKHxX
K03 PHLHEHTOB), NpHUEM BEJHUHHE AC OTHOCATCH K TeM BellleCTBay,
TeINIOEMKOCTh KOTOpPHIX Bhipaxaercss ypaBHewneM (II,8), a A’ —x
1(-eM )Bemec'rnam, TEeNJIOEMKOCTb KOTODBIX BBbIPaXKaeTci YypaBHEHHeMm
I1,9).
TTocne noacranosku ypaBuenus (II,23) B ypasHenne (II,21) u un-
TerpHpOBaHHA MOJy4YaeM ypaBHEHHe

1 1 Ac’
AH,=AH,+ AaT + 5 AbT? +5 AcT’——T- (11,24)
rae AHy — KOHCTAHTA HHTETrPHPOBAHAUA.

Ecau nmonbaoBaTbCsi CPpelHHMH TENNOEMKOCTSMH PeareHToB, TO B
COOTBETCTBHH ¢ ypaBHeHuem (1I,21) mosyunm

AHp = AHp + (AEP)T‘ or, T2—T0) (11, 25)

HOas pacuera AH nano sHaTh:

1) 3aBHCHMOCTb TEMJOEMKOCTH OT TeMMEepaTypH AJA BCeX pea-
FEeHTOB;

2) Tennosoit 3¢deKT peakunH NPH OAHOH TeMNeparype, Hanmpumep
cTaufapTHeill TemioBofi spdexT AHzs, NpUUeM KaK H3BECTHHIf, Tak
H onpeleisembifi TenyoBble 35¢¢eKTh NOMKHE OTHOCHTBCA K TOMY
TeMIepaTypHOMY HHTEpBaJay, AJs KOTOPOrO CHpaBeAJIHBH YPaBHEHHUS
Cp=o(T).

Pacuer MOXHO NMpPOBOAHTL aHaJHTHYECKH HJH rpaduyeckn. Koraa
anre6panyeckoe BbipaxceHne Aisi Cp= @(T) HeH3BeCTHO HJH ero
TPYAHO mnomo6paTe, NpelNOYTHTENbHee ONpEfeNHTb MNpPaBYld 4HacTb
ypaBrenun (II,22) rpaduueckuMm uHTerpupoBaHHeM. [Ipyrue MeTOmb!
pacueTa 3aBHCHMOCTH TeIJIOBBIX 9((eKTOB XMMHUYECKHX peakUufi OT
TemMnepaTypn paccmorpensl B . IX. (Bansinne TemMnepaTypn Ha Tem-
N0TH ()a30BRIX MpeBpalleHHit cM. T V.)

Mpumepwn

1. Tennort pacrBopenua 1 moabr KCl 8 200 moab Bogw mpH
P =1 paBHH:
t. oo 21 23
AH . . . 4339 4260

Onpenennuts AHzs B CPaBHHTL C SKCIEPHMEHTANbHHIM 3HAUEHHEM
4194,

Pemenne Tak Kak TeMnepaTypHuIi HHTEPBaJ, B KOTOPOM H3Me-
psierca TenuoBoil s¢¢eKT, oueHb MaJj, TO MOXKHO CYHTaTb TeMOeparTyp-
Hbllt Ko3ddunueHt tengosoro sdpdexra (6AH/OT)p BennuHHOA MOCTO-
AHHOH; TOrAa B cooTBeTcTBUH ¢ ypaBHenHem (II,21)

- 4260 — 4339 _ — 395

ac 33 =3

P
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Pewenune, [lo sakony I'ecca ans peakuuu
3C,H; = CqH;
AH = (AHosp)cyu, — 3 (M o6p)c 1,
BuiuncasieM snaueHua AH:
T ... 1000 1100 1200 1 300 1 400
AH . ... —14509%4 —144829 —144 489 —144103 —143 684

Hanee crpoum rpadpuxk AH =cp(T) H rpaduueckum AuddepeHUHpO-
BaHHeM HaxoAHM, uto npu T = 1200

0AH
(_5T—) P 38

CaenosartenbHo, npn T = 1200

(Colot,~ 3(Colo, =38 # (Cp)gyy, =3+ 16744+ 36 =15383

P)c.x-x, P)c,H,

YTO OTJIHYAETCA OT TOYHOro 3HaueHua Ha 0,06%.
4. Haiitu ypaBnenne AH = ¢(T) ana peakuun
C ++ €0, =2CO
ecan tensoth cropanus C u CO coorBercTBeHHO paBubl —94 052 u

—67 636, a 3aBHCHMOCTb TEMIOEMKOCTH OT  TeMNepaTypH Nepeaaercs
ClefyIOIMMH YPaBHEHHSIMH:

_ -3 1,169 10°
(Cp)o=2678+2617:107% T — 2o

T2
(CP)C()2 = 6,369 4 10,100.1073. T — 3,405 10-6. 72

(Cp)eo =16126+ 2,091 - 10~3. 7 — 0,459 10~8. 72

Beryncants AHjg0 1 CPAaBHHTb Pe3yabTaT ¢ HaHGOJee TOUHLIM 3Ha-
yerneM AH g0 = 40 781.
Pemenue [Ona paccMaTpuBaeMoil peakuuH

Aa=2+6,25 — (6,369 +- 2,673) = 3,468
Ab = (2+2,091 — (10,100 4 2,617)} - 10~% = — 8,535 . 103
Ac == [2 (~ 0,459) — (~ 3,405)] » 10~ = 2,487+ 10~°
Ac’ =0 — (— 1,169 105) == 1,169 - 105,
[Moatomy B cooTBeTcTBHH ¢ ypaBHeHueM (II,23)

. 10°
ACp = 3,458 — 8535+ 10737 + 2,487 100 72 4 LS 1T
Heo6xoauMoe 11 pacyeTa 3HaueHHe TensoBoro shdekTa HaXOLHM,
noNb3ysACb 3aKOHOM lecca:

AHogg w= — 94052 — 2 (— 67 636) == 41 220,
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CrenoBaTenbHO, LA peaxKuHu B3aHMOJAeHACTBHSA ceposoaopona ¢ KpH-
CTaN/IHYECKUM CBHHLOM

AH == — 19040 + 4,66 T — 0,265+ 10=3. T2

B Touke nsaBJeHHA CBHHH?
AH o5 = — 19040 + 4,56 - 600,5 — 0,265 « 10~ + 600,57 == ~ 16 400

[TosToMy Adaa peakumpn
Pb (k) + H,S = PbS (k) + H,

B COOTBETCTBHH ¢ 3aKoHoM [ecca
AHggo,5 == — 16 400 4 (— 1224) = — 17 620

Has 3Toil peakuun
ACp=3,484155.10"3.T

AH = AHy +3,48T +0,775.10~3. 72

no 3nayenuio AHgps = —17 620, maxoaum
AHy=— 19990

[TostomMy nna peakuUHH B3aHMOJEHCTBHA CEPOBOAOPOAA ¢ KHAKHM
CBHHUOM
AH = — 19900 4 3,48. T 4+ 0,775.10~3. T2

OTKyZa
Aﬂlna =—14 570

Pesynbrar pacuera cienyer npu3HaTh 3aHHXKeHHHM (no abcoioT-
HO!l BeJHYMHE), TaK KaK NMPH BHIYMCJIEHHSIX He YYHUTHIBAJNACh TEIVIOTa
pacTBOPEHHsS CEPHHCTOrO CBHHLA B XHAKOM CBHHLUE.

3anauu

1. Tenmora napoo6pasoBanus Boan npu f{; =30 paBHa
580,4 xxaa/kr, a npu f, = 20 paBua 586,0 kkax/kr. [Toabaysacy ypas-
nennem (1I,21), onenutb npuGAH3UTENbHOE 3HAUEHHE TEMJIOEMKOCTH
BOAAHOrO napa B HHTepBaae ! == 30 — 35, ecin (Cp)* , = 18,02,

?
Pesyabrat conocraButb ¢ TOUHHIM sHauenneM (Cp)fy o =8,095.

2. 3aBHCHMOCTb TeIOTH OGpa3OBaHHS CEPHHCTON PTYTH OT TeM-
nepatyps B HHTepBane 0— 98°C Bripaxaerca ypaBHenneM AH =
= —10393 —4,627T 4- 15,9.10-3.T2 — 18,49.10-8. T3,

Hafitu: 1) 3aBucuMocts ACp = ¢(7);

2) (Cp)ug npu t == 50, ectn mpu 9TOf TeMmepaType TENMIOEMKOCTH
po?glaqecxoﬁ Cephl M CEPHHCTOfi PTYTH COOTBETCTBEHHO paBHH 5,60
n 12,0,

Pesyabrath pacuera cOmocTaBHTb C SKCMEPHMEHTAaJbHHIM 3Have-
HHeM, paBHuIM 6,52,
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3. 3aBHCHMOCTb MOJIbHOH TEIVIOEMKOCTH OT TeMIepaTyphl s Me-
'l'aﬂa' BOASAHOro mapa, OKHCH YIJiepoxa H BOoaOpOda BBIpAxKaeTca CJe-
nleI.U.HM" AaHHBIMH:

T..... 900 1100 1300 1500
(Cp)cue » - 1821 1809 1957 2071
(Colio -+ 9559 10172 10479 11,263
(Cp)co + - T.787T 8058 8265 8419
Cp)u, .. 703 7308 7505 7,713

Hafitu TeMnepatypy, npu KoTopoit AH peakuun KOHBEPCHH MeTaHa
p OKHCb yIJiepoia M BOROPOJ He 3aBHCHT OT TEMMIEpaTypHl.

4. Ha ocHOBaHMH 3KCNIepHMEHTAJbHLIX AAHHBIX 1O 3aBHcHMOCTH Cp
0T TeMnepaTypnl GblIH NPelJaoXKeHbl CJaeRYLHe SMIHPHYECKHe ypaB-
HeHHs:

(Cp)c = 1,62 4 421.10~%. T — 139,0.10~7. T2

3ils

(Cp)o,u, =208+ 3L1. 1073.T — 10661077 T*
2t e

-3
(Cp)y, = 6,956 +097.107%. 7

VYBennunBaeTCA HJH yMeHbllaeTcs TemjaoBoi 3bdeKT peakuHH ruji-
pHpoBaHHusa STHJeHa B uHtepBasie T == 300--1000? Pacrer uau na-
AaeT CKOPOCTb €ro H3MeHeHHs C MOBBILIEHHeM TeMIiepaTyphl?

b. [lns peakuuit

C+CO,=2CO u C+H,O(r)=CO+H,

AHgg cootBeTcTBeHHO paBHb 41 501 n 31981,
Hafitu AT\ 000 AN peakuuu

CO + H,0 (r) = CO; + H,
eC/y
(Cp)go =6:60 + 1,204 10737
(Cply0=822+0,15. 10-3.T +1,34. 1078, T2
(Cp)co’ = 6,254 2,09+10~3.T ~ 0,459+ 106+ T2

(Cp)y, = 6,62+ 08110727

6. Ten0eMKOCTH OKHCH YIJiepoAa, XJopa H ¢OCreHa COOTBETCTBEHHO
paBHL:

. S
(Cplop =679 +098. 10737 — 210
== 0»68 <108
(CP)CI, = 8,82 40,08 10 3,7 — e
(CP)Cocl, == 13,61 + 3,46+ 10~3+T — 1,91 ;105
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Paccunutate AHio00, NONBL3YACH:

a) tounbiM ypaBHeHHeM AH = ¢(T); 6) cpennumu snauenusamu Cp
B uRrepBase T =273,2+ 1000 (Ilpunoxenue VI); BennunHaMu
(Cp) 208

ras . ... CH4 Hzo COg Hg
(Co)me - - 8536 8025 8874 68

OLeBHTL TOYHOCTb Pe3yJIbTaTOB pacyeTa, €CAH NMOTPEWIHOCTb YpaB-
HeHn# Cp == ¢@(T) cocrasaser B cpeaneMm 0,8%, a TouHoe 3HaueHue

AH 00 = 45 590.
10. 3aBHCHMOCTb 3HTAJbNHMH ABYOKHCH a30Ta H a30THOBATOro aH-

ruapuna (N;O,) or Temnmeparyps BHIpaKaercs C/AelyIOLIHMH ypaB-
HEHHAMH:

0m3. g2y L1 106
(B — Hogg) o, = 10027 + 1021070 724 210 5600
. 3,56 - 108
-3, 72 U ¢ -
(Hp = Hygg)y o, = 20057 + 475107277 4 IBIE 7504

Hasitu AH o ana peakuun
2N03 = N204

ecan (AHpeyo, = 8030 B (AHmgy o, = 3060,



TJIABA 111

BTOPOE HAYAJIO TEPMOJAHHAMHKH

1. dHTPONMHA

durtponus sABaserca (YHKUHeA COCTOSHMS CHCTEMH, AHQdepen.
uuaj KOTOpOi ONpellefsieTcs ypaBHEHHEM

5Q
dS=T (1L, 1)

rae 6Q — GeckOHEuHO Mas0e KONHYECTBO TEMJIOTH, cOOGIIeHHOe CHCTeme B 06 p a-
THMOM mpolecce.

Ha coueranns (111, 1) ¢ nudpdepennnanbHEIMu YpaBHEHHSIMH, BHpa-
XaKIKMH TepBoe HauaJo TepMOAMHAMHKH, nmoayuuM (npu 84’ =0)
COOTBETCTBEHHO

dU =TdS — PdV (111, 2)
H
dH =TdS 4 VdP (111, 3)
Ina aasucamoctd S = @(V, T) ypasuenne (II1,2) npunumaer Bux
Cy ( ap)
dS=—g-dT +\5r) av (I11,4)
npu nepemensbix P u T
¢, ( aV)
dS==T T~ 37 de (111,5)
npH nepeMeHHux P u V
C ar c ar
= —p (2
das T (OP)V dP + T (BV)pdV (111, 6)

U3 ypasuenuint (I11,2—I1I,6) MoxHO BEIBeCTH PsZ COOTHOLIEHHH, CBS-
3bIBAIOLUMX PA3JIHYHBIE CBOMCTBA CHCTEMBI NpH OGPATHMOM IMpOLeEcce.

Ecau cobnionaercs ycaone nocroancrsa P, V uau T, 10 ypasHe-
nus (II1,4~I111,6) nmpespainaiorcs B COOTHOIIEHHS, BHpaXalollye 3a-
BHCHMOCTb S OT oaHoro napamerpa. Tak, u3 ypasHenua (III,4) cae-

nyer, uToO
as C
—_—] ==L
( 3T )V T (L7
’ S
2 opP
(ov), =(37), (L)

a H3 ypapHenus (I11,5)

QU @
g e

( )4° - —CT‘l (111,9)
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(3), =~ (%),

B 3aBHCHMOCTH OT CBOMCTB CHCTeMbl, K KOTOPOH MPHMEHAT o6iHe
ypasnenuns (II1,4—III, 6), onn npuoGperaroT TOT HAKH HHOMK BHA. TakK,
JJfA HAeaNbHOroO rasa B COMIaCHH ¢ ypaBHeHueM Menaeneesa — Kaa-
nefipoHa OHK NPEBPAlIAIOTCA COOTBETCTBEHHO B ypaBHEHUS

dr dv

dS=C, =+ R (111, 11)
dT dP

dS=Cp o —R% (111, 12)

v
14

Hnrerpuposanne ypasuennit (lIII,4—II11,13) B coorBerctBuu ¢
ypaBHEHHEeM

dp
dS=C, 5 +Cp (I, 13)

2 2
fds=s,—s.=j6—1? (I11, 14)
1 1

BeiTekaomuM u3 coorsowenns (111, 1), naer xoneunoe HameHeHHe 3H-
Tponuu npu o6paTuMoM fepexome u3 coctoaHus 1 B cocrosuué 2. Tak,
npu o6paTHMOM H30TepMHYeCKOM mnpouecce (HanmpuMep, NpH mJabJe-
HHH, napoo6pasoBaHHH, CYOJHMalHH, aJJIOTPONMHBIX MpeBpAlIEHHsIX)

S3— 8=t (11, 15)

rae S; B Sy — MOAbHHe (MM YAeAbHHE) SHTPONHH 06pasyiolleficA H ncxoaHod das;
Q u T —rtennora (MOAbHAA HJAH COOTBETCTBEHHO YAeAbHAasg) M TeMnepaTypa (pH
RauroM $asoBoM npeBpallleHHH,

Ecan xe, nanpumep, nporekaer o6paTuMblii anuaGaTHHA mpouecc,
TO
AS =0 (111, t6)

B o6uiem cayuae uayuaeMbii O6BEKT CBA3aH TeN006MEHOM ¢ ApY-
ruM (apyrumu) TeaoM. IlpencraBuM,. 4TO posib NOC/AERHEr0o Hrpaer
Hekufi pesepByap; Ha30BeM ero TeNJAOBBHIM HCTOYHHKoM. Ecau
NMpeANoNOXHTb, YTO OH Ype3BHYafHO BENHK, HJH, 4TO ONHO H TO Xe,
o6nagaer OrpOMHON TEMIOEMKOCTbIO, TO ero TeMNnepaTypy MOXHO CYH-
TATh B Mpolecce Tenjaoo6MeHa HEH3MEHHOM.

Pacuypnm rpannlibl CHCTEMH, BKJIOYHB B Hee Hapsay ¢ «paGouefi»
cHCTeMOfl (TaK GyleM HasbIBaThb CHCTEMY, B KOTOPOH MPOHCXOAHT H3Y-
gyaeMuifi mpouecc) M TemjoBofi HcrouHHK. Torpa renyioob6MeH 6yner
NPOHCXOAUTE BHYTPH HCKYCCTBEHHO MOCTPOEHHOfi CHCTEMH, T, e. Mo-
cneanss GyngeT n3oanposaHHofl. [103TOMY B COOTBETCTBHH C YypaBHe-
aueMm (III,16) ans cucTeMbl B HeaoM

AS == ASpagon, cucr. + ASrena. ucr. =0 (111, 17)
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3To o3Hayaer, 4TO NPH NPOTEKaHBH B JNIOG60A H3OAHPpoO,
BaHHOMN cHcTeMe o6paTHMOrO mpouecca ee 3HTpo,
NHA He H3MeHAeETCH. :

Ecan B cHcTeMe NPOMCXOANT HeOGpDaTHMOeE H3IMEHEHHE, TO
ypaenenuax (111, 1—III, 16) sHak paBeHCTBa M3MeHAeTCA Ha 3HAK ..
1aK, A1 Heo6PaTUMOro H30TEpMHYECKOro mporecca '

Q
AS > (11, 18)
Anf Heo6paTHMOro aanaGaTHOro mpouecca
AS>0 (111, 19

[Mo3ToMy, NPHMEHHB MpHBefieHHbIe PACCYKACHHS K HEOGPaTHMHM mpo.
ueccaM, B cooTBeTcTBHH ¢ ypaBHeHHeM (I1I, 19), moayunm asis cucTemy
B LEJIOM

AS == ASpa60u. cuer. + AStena. uer. >0 {111, 20)

T.e NPH NPOTEKaHHH B HAOJHPOBAHHON CHCTEeMe He.
o6paruMoro npounecca ee SHTPONHA Bo3pacraer.

HiaMeHeHHe SHTpONMH NMPH 3afaHHLIX HaYaJbHOM H KOHEYHOM CO-
CTOSIHHSIX CHCTEMBI He 3aBHCHT OT NYTH Npolecca H, B YAaCTHOCTH, OT
TOro, NpoTeKaeT oH o6paTHMO HAH Heo6paTuMOo. OAHAKQO TOJBKO Aaf
o6paTHMOro npouecca AS cBS3aHO C XapaKTepHCTHKaMH npolecca 3Ha-
KOM paBeHcTBa. [TosToMy Aas BhiuuciaeHuss AS Heo6paTHMOro npouecca
Heo6X04HMO MBICTIEHHO NPOBECTH ero 06paTHMO.

O pacuete a6GcomoTHbIX 3HayeHnft suTponuft cM. ri1. IX (crp. 228).

Mpumepnt

1. oxasarb npu momoiwy ypasHenuit (I111,2) n (I1I,4), uto
( ar ) _ P—T(3P/oT),
v v CV
Pewenue. Us ypasnenudt (I1I11,2) u (111,4) crenyer, uyro
apP.
= d == d —_—
TdS=dU+PdV w TdS=C,dT+T(gF) av
[MoaTomy
dU =C, dT + [r (g—i)v - ]dV
otkyaa npun U = const
or) P —T(0P/OT),
(W U = CV

2. Tlokasarb, yro Ha Auarpamme T—S mHsoxopa 6yayr Kpy4®
usofap.
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7. MosbHas TeMIIOEMKOCTb GPOMHCTOrO Kajus B HHTepBaje T =
== 293 < 923 BripaxaeTcd ypaBHEeHHeM

-3
(Cp)yps = 1156 +3.32:107%.T

Hatitn uaMenenne autponuu | Mmoar KBr npu o6paTuMoM Harpepa-
HHH ero ot T) = 298,2 no T; = 500.
Pewmenue. B coorBerctBun ¢ ypaBHenueMm (III,9)
T,

¢, dr
P
Sg,—Sp,= I -
7,
OTKya
N & dT
Sgo0 — Szos = J' (11,56 + 3,32+ 1072 1) 5 =
208
500 "
= 11,56+ 2,303 Ig - + 3,32+ 10~ (500 — 208,2) = 6,65

8. Haitt u3MeneHHe 3HTPONHH B mpotiecce 06PaTHMOroO H30TepMH-
gyeckoro cxarus: 1) 1 mosap kucmopoaa ot Py = 0,001 xo P, =001 u
2) 1 monp meraHa or Py =0,1 no P;=1. B oboux cayyasix rasm
CUHTATh HIeaJbHLIMH.

Pemenue. B coorBerctBuu ¢ ypaBhennem (1Il,12) npu obparu-
MOM H30TE€PMHYECKOM CXKAaTHH
0,001

P
1) AS= R In gL = 4,575 1g 5o
0,1

Py ol _
2) AS = Rln 5L = 4575 lg {5 = — 4575

= — 4,575

CoBnajieHne pe3y/nbTaTOB pacyera OYEBHAHO, TaK KaK H3MeHEHHe 3H-
TPONHH MAeaNbHBIX ra3oB He 3aBHCHT OT MX XHMHUYECKOA NPHPOAH H
onpeaenserTcs JHIUb OTHOLUIEHHEM NaBJEHHH.

9. B onHoM M3 cocyloB ofuHaKoOBON eMKocTd (mo 30 1 Kawawit)
HaxomutcA 28 r asora, a B gpyroM — 32 r kucaopona. B ofoux cocy-
Aax TeMnmepaTypa # AaBjieHHe OJHHAKOBHI,

Hafitn u3Menenue sHTponuu npu Aud¢ysun, BO3HHKAIOUleH B pe-
8y/bTaTe CONMPHKOCHOBEHHSI COMEPKHMOro 3THX cocyioB. CuHTaTh, uTO
KHCJIOPOZ H a30T ABJSIOTCA HAEaJbHBIMH Fa3aMH.

Pemenue. Ilpouecc nnddysnn neobpatum, nosTomy aasa pacuera
AS MuicaeHHO NPoBOAKM ero o6patumo. Torga B CH/IY H30TEDMHYHOCTH
npouecca B cooTBeTcTBHU ¢ ypaBHeHeM (III, 11) momyuum

AS=nRiIn -;l—+nR,anV2-= 4,575 (1-1g2 4 1+1g2) = 2,754

10. B mpouecce H30TePMHYECKOrO paclIMPEHHs] HIEANbHOTO rasa M3
TeNJIOBOro MCTOYHHKA nocrynaer Q kaa rtensmoru. I'as pacmmpsercs
BeoGpatumo, cosepiraa 10% MakcuMa/nbHOH paGoTH.
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Mouu o6parumoro uukaa Kapho. Toraa B KaXgoM TenaoBOM HCTOY-
HHKe SHTPONMHA H3MEHHTCA Ha
100
323,2

Ho rtensonpuemuuk Bmecre ¢ 100 Ka/l TeNJOTH MOAYYHT NPOH3BEAEH-
HYIO H3BHe paboty. Tak Kak

= 0,3094

—0, 12 = 1pp 322 _
Q= Q’_ﬂ = 100 3932 = 130,94
TO B JAaHHOM Mpouecce B TemionpueMHHK nocrymut 130,94—100 =
== 30,94 kaa tennotnl. CaenoBaTenbHO:

30,94
423,2

12, Iannnas BepTHKaAbHas TPy6a HamoaHeHa rasoM. HaiTtu cBsib
MeXJy AaBJeHHeM y OCHOBaHHA TPYGH H Ha BHICOTE A, eciaH ras fB-
JfeTCs HAeaNbHbLIM, €ro TeMnepatrypa paBHa T, a MOJeKyJspHLI
Bec M

Pemenune. [HdonyctuM, uto 1 MOJb rasa omycKalOT ¢ BHICOTH A
80 h = 0; npu 3TOM ero AaBjeHHe H3MeHHTCAA OT P 1o P,, HO TeMmme-
patypa ocranercs MOCTOSIHHOM (TaK Kak ra3 niaeaneH). [lostoMy ecau
npoliecc NpoTeKaeT OGPAaTHMO, TO B COOTBETCTBHH C YpaBHEHHEM
(I11, 12) usmenenue snTponuu rasa Gyner paBHO

AS = = 0,0731

P
ASr=Rln'ﬁ;‘

CoBepuraemMas npu 5ToM pa6oTa, paBHasf MOTEHUHAJbHOH 3HepruH
1 Monb rasa Ha Bhicote i (no oTHOWeHHIO K A = 0)

A= Mgh
6yn.e'r nepenaBaTbCﬁ B BHAE TEIIOTHI TCINIOBOMY HCTOYHHKY, S3HTPOIHA

KOTOpOro H3MEHHTCH Ha
Mgh

ASqrens. ner. = —1—-‘

Tak kak cucreMa aanabaTHa, TO B COOTBETCTBHH C ypabHentem (111, 17)

Mgh
Rino+ MR oy P=Py RT
P, T

13. HafiTy H3MeHEHHE 3HTPONHM B Npouecce OTBePAEBaHHA Nepeox-
Nax geHHOro GeH3ona npu ¢ = —5, ecnn npu £=05 (AHps)¢y, = 2370;
(Co, =303 (Cplt, =203,

Pemenne. 3nauenve (AHpg)cn, npu ¢ = —5 MOXHO npubau-
XenHo HafiTu 1o ypasrennio (II,25):

AHog ~ Ay + [ (CpNe, = (Crliy,] (2682 — 278.2)
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OTKYAa
AH 345 = — 2370 4 (29,3 ~ 30,3) (— 10) = — 2 360

Tak kak npouecc Heo6paTHM, TO

2 360

268,2

Uro6el HafiTH AS, MEICIEHHO NPOBORHM npouecc o6paTHMO B TPH CTa-
IHH;

AS > —

AS=>

COHO ()Kc t=—5) *COHG(Kv t=—5)
lAS. AS,

CoHo (x, t=5) —225 CeHy (x, t =6)

OuesnaHo,
AS =AS; 4 AS; + AS,

no3ToMy B cooTBeTCTBHH ¢ ypaBHenuamu (II1,9) u (III, 15)
278,2 268,2

(AH ore)c,H,
As=f 20321 "'W""f 293-————8.

(Has cHcTeMB 6e€H30J - TEMIOBOA HCTOUHHK

AS=— 8,48 + 36?(2’ _031)

14. MMoabsysich 3HauenneM AS, HafileHHBIM TpPH PeLIEHHH NpPHMepa
13, onpenenuth AaBjieHHe HACLILEHHOTO Mapa Haj NepeoxJaxJeHHHM
XKHUAKHM GeH30/0M NpH { = —b5, ecaH Pgy, mpu t=—5 paBHo npa-
mepHo 17,1 mM. PesyabTaT pacuera CONOCTaBHTb C BeJHYHMHOH, Hai-
JIeHHOH N0 ypaBHEHHIO
lg P (MM) = 7,0664 — 2;0218‘

Pemenue Ilpouecc orBepaeBakns 6eH3041a MEICACHHO MPOBOANM
o6paTuMo yepe3 napoobpasnyio dasy:

CeHg (r #= =5, Pl ) —=2> CgHy(r £ =— 5, Plgg,)
TAS. AS,

CeHe (M, t = =5) =325 CyH, (&, = — B)

rhe Pjgo M Pl o — NaBlenHe HachilleHHOro flapa mpH f == —B COOTBETCTBEHHO
Haj NepeoxNaXAeHHBIM XHAKHM H KPHCTANMHUCCKHM GEH3O/IOM.

OvyeBngHo
AS = AS, + AS; + AS.
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HIH
281. 1000

m == 6590 rpan Kl‘/ll’.

Pacxoxzaenune, paBHoe 0,2% n o6ycnoBieHHOe, OYeBHAHO, HETOY-
HoCcTbIO rpaduyeckoro AHPGepeHUHPOBAHHS, JEXKHT B mpefenax Io-
FPeHOCTH Ta6JHYHBIX AAHHBIX.

S, xxan/{xe-epad)

7 143 145 347 349 157 153 7,5.‘;' 0

50, 105

430 AN 10
Y
» 470 95 %
IS I e
S=1500=" 1 Ty «

=1y “ N =,
1904— o V=00300 @
N
$n . %
[N
350 |
a3 25 a7 29 a1 33 75 &'”
V103 mYxa
Puc. 6.
3anaun
1. MMoka3aTte, uTO
H s

9T oP ' 9T oP
2. INokasaTs, 4TO

U v v v v
(a—r), =Cp—?P (a—r),, " (a—p)r =-T (—aT)p —P (ﬁ)r

3. Moxasats mpu momomu ypaswenud (II1,3), (111, 7) u (IlI,8),

qTo
(&), =7 (), +v (@), » (57), =ev v (5F),
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4. Tlonwb3ysicb ypaBHeHHMeM, BHIBEAEHHHM B NpHMepe 2, NOKa3ar,
YTO H30XOPHafA TEMIOEMKOCTb HIea/lbHOrO rasa NpH €ro H30TepMuyg.
CKOM pacuIMpeHHH (MJIR CKAaTHH) He 3aBHCHT OT o6beMa.

5. JlokasaTh CnpaBeAJIMBOCTb COOTHOIIEHHS

oH ov
(%), =7 =7(37),
HOJIyllHTb H3 Haﬁneﬂﬂoro COOTHOILUEHHUa " paBeHcha
oH
(' T ),, =Cp

( ac P) r ( 6’V)
9P )r= ~ T \oT7/p
BHIpaxaiolllee 3aBUCHMOCTb H306apHON TemIOeMKOCTH OT AaBJEHHs p
H30TEPMHUECKOM npolecce.
MoxHo au BbiBecTH nocjelnee ypaBHeHHe 3 ypasHenus (III, 5)?
Kak nsMenntcs Cp npH H30TEPMHYECKOM CIKATHH HA€A/NbHOrO

rasa?
6. Casp Mexay Cp u Cv MOXKeT OHITh BEIpaXKeHa ypaBHEHHEM

Cp—Cy= [(%%), + P] (’g_‘lé)p

IMonbsysick ypaBHEeHHEM
au apP
(a7)e=7(57), =*
nonysenHuM M3 ypasuenufi (III,2) u (III, 8), m ypaBuenuem, BHiBe-

JDEeHHEIM TpPH pellleHHH 3aRauyd 5, MOKasaTh CNpaBefJIMBOCTb CJAefylo-
LHX COOTHOLUEHHI:

ypaBHeHHe

crmau=1(38), (%),
crmau=[r-(20),(38),
crmaym=1 (2], (5,
crmay==1(35] (25),

7. Kakoe H3 ypaBHeHHHl, BHIBefeHHWX NpH pelleHHH 3amaun 6
MOMCHO HenocpeACTBeHHO npeo6pa3oBaTh B ypaBHEHHe

a’TV
CP_ CV - P

rae  o—KO3G(UUHEHT  TEPMHUECKOrO  paclumpeHHs,  papHbif
(1/V) (8V/3T) p; p — koappHUMEHT  CKHMaeMOCTH,  papHbf
—(1/V)(oV/oP)r?
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13. Uemy paBHO H3MeHEHHe SHTPOMHH MpPH cyGaAnMAaUHH | MOJb LHK.
aorekcana, ecni (AHun)zs0 = 628, (AHyap)2es = 79837
Pacuer BecTH Ha CPeAHIOI0 TeMIeparypy. ‘
14. Halitn Bo3pacTaHHe SHTPONHH mpomaHa Ha eNHHHLY o6bema
npu ¢t = —47,75, eC1H 3aBHCHMOCTb TeMNEPaTypH KHIEHHH OT AaBJe-
HHA (B MM) BHIpaXaeTcsl ypaBHeHHeM

798,456
lg P =6,86658 ~ 5o ekT 7

15. Hafitn (dS/0T)p mana xaopucroro koGanabra npu T = 500,
€CJIH ero MoJIbHas TenJ0eMKOCTb OnpefensieTcs ypaBHeHHEM

Cp == 14,41 4 14,60+ 10~°7

16. HafiTh naMeHeHHe SHTPONMHMH NpH HarpeBaHHH |l r cepHHCTOro
Hukens ot 20 mo 80 °C, ecau cpefiHsis TEMIOEMKOCTb €ro B HHTepBaie
15—100° paBHa ~ 11,33 Kaa(Moab-rpan).

17. Tlokasath, YTO ypaBHEHHe HSOSHTPONH rasa, IJIA KOTOPOro
cnpaBelHBO ypaBHeHHe cocTosHy#sa Ban-zep-Baaabca

(p+—v‘-‘§-)(v—b)=-Rr

HMeEeT BHA

RiCy

T(V-—10) == const

18. Ilokasatn, 4T0 ecan 3aBHCHMOCTb Cp OT TeMmepaTypH mepe-
naercsa ypasHenneM (II,9), To saBucHMocTb S ot T BhHpaxaercs ypas-
HeHHeM ‘

Tz ¢ 1 !
Sy, ~Sp=aln—=+4b8(T,—-T —_— -——

19. Cunras oKHCb yIMepofa HeaNbHHIM rasoM, HafiTH ee MOJLHYIO
suTponuio npn { =200 u P = 50, ecnu ee sHTponus npu f = 25 H
P =1 paBna 47,32 kan/(Moab-rpan), a 3aBHCHMOCTb TeIIOEMKOCTH
OT TeMNepaTypH BHIpAXKAETCH ypaBHeHHEM

Cp==6,60 4 1,20 107°T

20. HaliTn u3aMeHeHHe SHTPOMHH NPH HarpeBaHHR | MoJb CepHH-
croro Kagmus ot ) = —100 no fz = 0, ecan AN 3aBHCHMOCTH TemJIo-
eMKOCTH OT TeMnepaTypn B HHTeppaje 138—299°K npeanoxeno
ypaBHeHHe

Cp=353+531+1073T — 7,0 10°1*

21. TennoeMKOCTb 0-XJIOPTONYONA MMeeT CAeAYIOllHe SHAUCHHS:

oo ee. 117 99,6 118,6 . 145
Cp kan/(r-rpaz) 03503 03595 03664 03756
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HafiTn nameHenne suTponun npn #3oGapHoM HarpesaHHH | Moab
o-xaopTonyoda ot ¢ = 90 mo #; = 130.

22. -[ToxasaTh, 4TO H3MeHEHHe SHIPOMKH, BLI3BAHHOE H300apHHM
noswuweHneM teMnepatypu ot 298,2°K ao T, MoxeT G6H1b BHpPaXKeHO
YpaBHEHHEM

T
H,.—H H,.—~H
Sp = Spp= T . 28 J’ r'r’ 208 47

Kak BocnosibaoBaThel 3THM ypaBHeHHeM AJs pacyeta St — Sy 1o
saBucHMOCTH Hy — Hagg o1 T?

23. Ha ocHoBaHHH 3HAa4YeHHA TeNJIOEMKOCTH XJOPHCTOrO KajaMHf,
NO/My4eHHBIX MPH BLICOKOA TeMnepatype, 3aBHCHMOCTb MOMbHOA 3H-
TaJbNHH XJOPHUCTOFO KaAMHS OT TeMNepaTypn BHIPaXKaercs CJaenyio-
IIHMH AaHHLIMH:

T ....e¢... 400 500 600 700 800
Hp—Hpg. ... 1780 3720 5750 7840 9900

Hafith u3MeHeHHe 3HTPONMH MPH HarpeBaRuu | MOAbL XJAOPHCTOrO
KaaMusa ot Ty = 298,2 no T, == 800.

Hdaa pacuera BOCNONL3OBATBCA YpaBHeHHeM, BHIBEJEHHHIM NpH pe-
leHKH npenbiayllef 3axaul.

24. Hafitn uaMeHeHHe SHTPONUH NMPH HArpeBaHuu | r-aToM KaaMmusa
oT #y = 25 10 fp = 727, ecan

ty, =321, AH, =1460, (Cp)E, =546+ 2466.107°7
(Cp)Ba==T.13

25. | Moab upgeanbHOro rasa, sanHumaiomudt o6vem 20 i, noasep-
raeTcss H30TepMHYECKOMY paciinpenHio. KakoMy KoHeunoMy o6bemy
COOTBETCTBYeT H3MEeHenHe SHTpONHH, paBHoe 9,157

28. Ha CKOAbLKO H3MEHHTCA SHTPONHA B pe3yjabTare H30TepMHye-
cKoro uaMeseHun cocrosiuua 10 r Kpunroua, ecan V, =50 a, Py = 1
B V3 =200 a, P, =0,25? (KpunroH cuntath HAeaJbHHM Tra3oM.)

27. 11,2 n a3ota narpepaioT 0T £y =0 gm0 f= 50, onHOBpeMeHHO
nap/ienHe yMeHbwaetcs of Py=1 g0 Py=0,01; HaliTu H3MeHeHHe
surponuy, ecjau Cp = 7,0. (A30T cuHTaTh HAEAALHLIM Fa30M.)

28. Hafith naMeHeHHe SHTPONHH NpPH H30TEPMHUECKOM (fa. r.x =
== 80) cxatHu napos 6eHsona ot Py = 0,4 go P, = | ¢ nocaenyio-
MHMA KOHAEHcauHedl H OxJaxKAeHHeM XHaKoro Gensona go f == 60,
ecnn (AHgyp), ., =7380 u (Cp/M)E,, =~ 0,43 xkaa/(r-rpan). (Ilapw
GeHsona cuHTaTh MIEAJbHLIM ra3oM.)

29. Tlokasatb, 4TO NPH H3OTEPMHYECKOM CMELUEHHH HAEANbHHX ra-
80B, HaxXOAMALIHXCA MOA AaBAeHHeM P, sHTpOMHA MeHAeTcs (B pacuere
Ha | MOJb cCMeCH) Ha BeNHYHHY

=R N;In N,
rae N¢ — Moabnan A0AA {-r0 KOMNOHENTA CMECH.
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38. Hailth HaMeHeHMe SHTPONMHH B mpouecce KOHAeHCauHH | Moab
fepeoXJIaXKAeHHOro BOASIHOrO napa npu P ==1 n t == 25, ecan
Pyys = 0,03229 krc/cm?
(AHuap)zg‘ == 583,2 KKQJI/KP
(AHn.p)373==538.9 KK&JI/KI‘
(Crlo=8925  (Cp)fo=1802
Benuunnoft (0V/0T) mas Boaw npeHe6peub. Pacuer mpousBecTH
LByMs cnocoGamu.
39. HailTH H3MeHeHHMe SHTPONMH B MpoUecce OOGPATHMOrO CIKHIKe:
Hua | Moab MeraHa, ecaiH P = |, HayaabHas TeMnepatypa paBHa
25 °C, a KoHeuHas Temmepatypa paBHa Tg .k (111,8°K);

(AH =1968  (Cp)gy, =78

Ha ocHOBaHMM pe3ay/bTaTOB pellleHH BHIYHCAHTL paboTy ClkHKe-
HHS MeTaHa, NpHHAB K. 0. A. paBHuM 10%.
40. Hafitu H3MeHeRHe 3HTPONHH B Npolecce

Pb 4 2AgCl =PbCl; 4 2Ag

€CNH NpPOBENeHHIO 3TOi peakUuH B rajlbBaHHYECKOM SJeMeHTe mnpH
t = 25 orBeuaer E = 0,4900 B, a temnorm o6pasoBanua PbCly; u
AgCl cooorsercTBeHHO paBHH — 85 500 u — 30 300.

"UeMy paBHa 3HTponHA CBHHIA npH == 25, ecin Sagci=23,0;
Spuct, = 32,6 1 Sag = 10,2? IToayyeHHbI pe3yabTaTcpaBHHTh ¢ Tabauy-
HnM 3HauyenueM (15,49).

BHYHCAHTD H3MEHEHHe SHTPONH:A NpH NMPOBeleHHH STOH peakuuu B
H30JIHPOBAHHOH CHCTeMe.

uap)ul.s

2. TEPMOAHHAMHUYECKHE NOTEHUHANBI

TepMonHHAMHYeCKHMH MOTeHIHaNaMH  ABJAAIOTCA  BHYTPEHHAA
sueprust U, suraabnus H, u3oxoprui#t noreHunan F u uso6apuuift no-
teHuHans G. YOuub 3Tux GyHKUHA B paBHOBECHOM Npouecce, mpoTe-
KalollleM NpH MOCTOSHCTBE 3HAYEHHA ompelefeHHON napn TepMOAHHA-
MHuyeckux napamerpos (coorserctBeHHo S u V, Su P, Tu V, T n P),
paBHa paGoTte, MPOH3BeNEeHHOA CHCTeMOfi, 3a BhiYeTOM paboThl MNpo-
THB BHeluHero AaBieHHsi. HauGonpllee npaxTHyeckoe mnpHMeHeHHe
HaXOlAT H30XOPHHHA NOTeHUHAN U OCOGeHHO H306apHHA MNOTeHUHa .

Hsoxopuui noTeH- H3o6apuufi noreH-
nHaa* onpeaeisiercs ypasHe- unaJn** onpenensercs ypas-
aHeM HeHHeM

FemU~TS (111, 21) Ge=H—TS (I, 21a)

* TepMuHuE-CHHORHMMH: SHeprua [embMroablta, H3oTepMHUecKufi MOTeHUKAn AR
HIOCTOAHHOM 06beMe, H30XODHO-H3OTepMHuecknt moTenunas (csofoauas sheprus, mno-
sesHas SHeprun, Gpyuxuna paGoru).

* TepMnHH-CHHOHHMM: SHeprus ['n66ca, nsoGapHo-n3oTEPMHUECKHA NOTEHUHAN,
{repmonunamuueckufi MOTeHUHAN, CBOGOAHAS SHTAABMHA).
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V6uar ¢yskuuu F B coorser-
CTBHH C ypaBHeHHeM

AF=AU—TAS (lII,22)

paBHa MaxcHMa/abHOfi paborTe,
coBepluiaeMoit CHcTeMOfi  npH
YCJOBHH, YTO B HeH HMeeT MeCTo
o6paThMulit M30TEpMHYe-
CKufi mpomnece, T. €.

—AF=Ag,, (l,23)

—

Y6uiap ¢ynkuun G B CcOOTBer,
CTBHH ¢ YpaBHEHHEM

8G=0H —TAS (11,2

paBHa MaKCHMaabHOR paborg
06paTHMOr0  H30TepMHYECKory
H306apHOTO Mmpolecca ,3a Shiye,
TOM paGoTH NpPOTHB BHEliHerg
AaBneHus (MAaKCHMaJdbHOR
noseaHnof pabore)

—AG= AL, (11,23

Ecan, B 4aCTHOCTH, XHMHYECKasA peakllHsl NPOTeKaeT B rajibBaHUvye.

CKOM 3J/IeMeHTe, TO

2
_Ap=n5g+fpdv (111, 24)
i

—AG=nEF (I, 249)

rfle n— BanentHOCTb; E — sjpextpopsukymas cmma; & — uncno dapages.

CBs3b MeXAy TemIoBHIM 3((PeKTOM .COOTBETCTBYIONlero HeoGpaTH-
Moro npouecca H paGoToR COOTBETCTBYIOUlEro O6paTHMOrO mpoulecca
Bhipaxkaetcss ypasnenusmu 'u66ca — eavmeoroya:

dAF
AF, 4 =AU, +T ('5'T')v (111, 25)

4G
MGy, =8H, +T(%5F) a1l 250

dneMenTapHOE H3MEeHeHHe pacCcMaTpUBaeMbix QYHKUHA ompene-

Jigerca COOTBETCTBCHHO YpaBHEHHSAAMH

dF =~ PdV — SdT (111, 26)

lpn Heo6paruMoM npouec-
ce, mpotekaiomtleM npu T, V =
== const, H30XOpHHIA  NOTeH-
UHan YMEHbIlaeTcsi H B MOMEHT
AOCTHXEHHSI paBHOBeCHA CTa-
HOBHTCSi MHHHMaJbHBIM; NpH 06-
paTHMOM e H30XOpHO-H30Tep-
MHYEeCKOM npoliecce OH He H3Me-
HAAETEA.

dG ==V dP — S dT (11, 268)

Ilpn HeoGpaTHMOM nmpouec-
ce, mporekaioiiem npu T, P =
= const, #306apHHA mnoOTeH-
UHAJT YMEHbIIAeTCA H B MOMEHT
HAOCTHXXEHHi paBHOBeCHA CTa-
HOBHTCA MHHHMaJbHBIM; npu 06
paTHMOM e H306apHO-H3oTep"
MHYECKOM Npolecce OH He H3Me-
HAeTCA.

Bce Bo3MOXHBIE CJy4aH OXBaTHBAOTCA COOTHOLUCHHAMMU:

dF, <0 AF, <0 (1IL27)

4G, + <0; AG, . <O (111,272)

TepMoAHHAMHYECKHe NOTEHUHAAL SABAAIOTCA ONHOBpeMEHHO X4°
PAKTepUCTUYECKUMU PYHKYUAMU, T. €, TaKHMH OYHKUUAMH COCTOR”
HUSI CHCTEMBI, uepe3 KoTopble H (H/IH) Yepe3 MPOH3BOAHREIE KOTOPhHIX
(pa3Hbix NOPAAKOB) MOTYT OLITb ABHO BBHIpaXKeHbl TEPMOAHHAMHYECKHE
ceofictBa cucremn: U = @(V,S); H=¢(R,S), F=9o(V,T) ¥
G=9o(PT). '
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cle0BaTeqbHO,
17,1
19,8

PesynbTaT yKkasbiBaer Ha Heo6paTHMOCTb PacCMOTPEHHOrO mpo.
necea.

3. Hantn Q, A, AU, AS, AH, AF n AG B npouecce o6paTHMorg
napoo6pasopanua | mMoab Bogbi npu P = 0,15 krc/cM2 [laa pacuery
HCIIONb30BATh CJAEAYOUIHe [HaHHble: [y = 53,6; V&= 10,21 M3/xr,
YV = 0,0010137 m3/kr; AHpap = 567,0 kkan/kr.

PemeHnue: -

Q=2567,0.18016 = 10215
- _ 0,15 10* (10,21 — 0,00101) 18,016
A=P(VI—V¥)= 26,9 -
AU=Q — A=10215 — 646 == 9 569
AH=Q=10215
AH 10215
AS= =5 roag — o1
AF ea — A = — 646
AGw=(

4. IToka3aTh, 4TO AN MAEATBHOro rasa
OF
b (37), =—$-R

AG = 4575.26821g = —78,1

646

2 (35)y=="

Pemenne. Tax Kak npu nepeMenHnx P u T XxapakTepucrhue-
ckoft QpyHxuued sBaserca G, Bocnosb3yemcs ypasnenuem (III,21a).
Coueras ero ¢ ypasHenusamu (III,21) u (1,2), nonyuum

F=G-PV
N3 storo ypaBHeHnsa caenpyer
oF 3G v

0-(37), = (57)s ~ 2 (),
WIH B COOTBETCTBHH C ypaBHeHHsMH Menneneesa — Knanefiposa ¥
(111, 26a)

oF\ _ R
(—J'T)p S—PRm—s—R

H3 Hero ke cnenyer:

(57 )e= (5 )= (3F) ="
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WIH B COOTBETCTBUM C ypaBHeHHWAMH Menneneesa — Knaneiiposa u
(111, 26a)

oF
(ﬁ-)r=v- Ve VeV

3anaun

1. Moka3aTb, YTO yMeHblIeHHE H30XOPHOTO MOTEHUHaNa ¢ BO3pa-
CTaHHeM TeMNepaTypbl MPH MOCTOSHHOM o6beMe paBHO SHTPOMHH, a
yMeHbIlleHHe H30XODHOrO NOTeHIHaNa ¢ BO3pacTaHMeM ob6bemMa npH
MOCTOAHHON TeMnepaType PaBHO AaBJIEHHIO.

2, nOKaSalb, 4To
( )1 ( )
aP aT /p

3. Uemy paBHa mnpousBOAHas, B3fATas OT H3MEHEHHA H306apHOro
noTteruuana no gasfenuio fipu T = const?

Kaxofi ¢usnueckufi cMbica HMeeT sTa BesiMUHHA?

4. Kakoli BUA npuMyT AAA HAeaspHOro ra3a ypasHenua (lII,26)
u (111, 26a)?

5. Ha ocHopaHuu pelenus samaun 4 Hafiru pasuumy mexay AF
# AG anf uaeanbHOro rasa MpH H30TEPMHYECKOM Mpouecce.

6. [na pacyeta CKUMaeMOCTH XHAKOCTH npu T = const MoXHO
BOCNOMNB30BaThCA ypasHeruem Bupona

l.,,q.{._B_

M C+P

rae A, B n C — kosbdHuHEnTH, KOTOpHe, MpH HeGOMLIIOM HHTepBajde AaBaeHHA,
MOXHO CYHTaTh 3aBHCAILHMH TOJILKO OT TeMNepaTypH.

Hafitn: 1) ypasHenne, Bhipaxaiomiee sansuue P Ha G,
2) n3MeHeHHe H300apHOro NOTeHUMAaNa MPH CXKATHH 1 Kr
8THA0BOro cmupra ot 1 po 500 aTM, ecqH AAS STHAOBOrO CHHPTAa A0
nasnenus 1000+ 1300 atm

A=0,7598, B=42589; C=1779,3

7. Haittu AG npn cxaTtHH | Moab JKHAKOTO YeTHIPEXXJOPHCTOrO
yrnepoma ot Py =1 no P, = 10 npn ¢t = 0, ecau nJIOTHOCTH €ro npH
t =0 pasna 1,63255 r/ma. CxKHMaeMOCTbIO YETHIPEXXJIOPHCTOrO yrie-
Pona B ykasaHHOM HHTepBaJsie AaBjeHHH npeHebpeub.

8. Hafitu AG ans npoueccos:

1) CeHy (k, P = 1) = C4H,(r, P =0,9)

2) CGHO (mp P l)-Cqu(]‘, P= l)

3) CoHg (%, P mm 1) == CgHg (r, P o= 1,1)
€CNN fy o x = 80,1 ([Tappi GeH3013a CYHTaTb HACANBHHIM Fa3oM.)

Kakue BbiBOABI MOXKHO caenaTb O HanpaB/eHHH MPOLECcCOB, eC/IH
HCXOZHTL M3 MOJIYYEHHBIX Pe3y/bTaTOB?
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9. Haiitu AG n AF pna mpouecca, B kotopoM | MOJb XHAKOro
Gensona, Haxoaaweroca nmpH £ = 99,9 u P = 15, usorepMuueckn npe-
Bpamlaercd B HacChblllleHHHH map; npu 3TOA TeMIepaType H3oTepMHde-
cknil Koadpduuuent cxarua p = 187-10-% atM~!, naoTHOCTH KHOsIued
JXKHAKOCTH H HacChlIEHHOrO Mfapa COOTBeTCTBeHHO paBHul 0,7927
0,0047 Mr/n, a 3aBHCHMOCTb HaBjleHHsi fnapa OT TeMNepaTypu BHIpa-
XKaerca ypaBHeHHeM (P B MM)

0,05223

lgP=——A+8

rae
A=32295;, B=17,6546

IaoTtHocTb Xuakoro Gexsona npu ¢ = 99,9, skcTpanmonupoBaHHas
Ha P = 0, paBxa npumepHno 0,9 r/ma.

10. MuunManbHast paboTa, Heob6Xxoaumas AaA 0O6GPaTHMOro H30-
TepMHYECKOro pasfiefieHuss | Moib GHHapHOro HAeaJbHOrO pacTBOpa
Ha YHCThle KOMMOHEHTH (CYHTas Naphl HAeaJbHHIMH ra3aMH H Ipe-
He6perasa 06beMOM JKHIKOCTH), BHpaXKaeTcsi ypaBHeHHeM

Augn = RT [N\ In Ny + (1 = N)) In (1 = V,)]

Hafitn pa6oty pasgesenns 3KBHMOJBHOTO pacTsopa npH f = 25,
11. 3. a. c. sneMeHTa, B KOTOPOM NpOTEKaeT peakiHs

Ag + % Cly = AgCl

npu ¢ = 17 pasna 1,132 B. Hafita AG u AF. O6bemom Ag u AgCl
npeHedpeyb. (X/0p CYHTATL HJEAJbHHIM Ta30M.)

12. Durponyyn a3oTa, KHCJIOpPoda M OKHCH a3ora fpH =25 u
P = 1 coorBetcTBenHo paBubl 45,78; 49,06 u 50,34 kaua/(Moab-rpaz).
Hafith AG npn ¢ = 200 u P = | aaa peakuun

—;-N,+%O,=NO

ecai npH P =1 AGys = 20660. Cuntath, 4T0 CKOpPOCTb H3MEHEHHs
AG c T B unrepBane 298—473 °K He Menserca.

13. Tlpu ¢t = 25 sHTponua poMOGHuecKoR cepn papHa 7,62, a SH-
TPONHA MOHOK/IHHHYeCKOA cepei paBHa 7,78 kaa/(r-atom-rpax). Ten-
JIOTHI CTOpPaHHA COOTBETCTBeHHO paBHH —70940 n —71020 kan/moab.

Hantu AG u AF nas npouecca

S (poM6) = S (MoHOKN)

ITpenebpeur B nepBoM NpUOIHMKEHHH pa3/IHYHEM NJAOTHOCTEd poM-
6HyecKOfl H MOHOK/IHHHYECKOfi Cephl.

Kaxo#i BHIBOA MOXHO Che/naTh H3 HaflJeHHOro pe3ynabTara?

14. Tlonb3ysicb peayabTaTaMH pelieHHs npHMepa 4, HaliTH usMe-
HEHHe SHTAJBMHH B npolecce

CeHy (%, t=—8, Pm1)=C4H (K, t = — 5, P= 1)
ecn AS = —8,48 (cM. pewenne npumepa 13, ctp. 63).
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amem——

Pe3ysnbrar pacuera comocTaBHTb CO 3HaYeHHEM, HAMIAEHHLIM Tep-
mMOXHMHUecKn (—2360 xan/Moab, CM. pellleHHe TOro Ke NpuUMepa).
15. Buuncauts A, Q, AH, AU, AS, AF u AG nas H30TepMHUECKO-
ro CXaTHa HIeasbHoro rasa or Py = 0,05 no P, = 0,1 npr ¢ = 500.
16. okaxure cnpaBediMBOCTb CAGAYIOWMX COOTHOUIEHHA:

)
a6 =Vv(55) av +[v(3F), —s]er ©)
Cy=—T (%—)V (»)
Cp—Cp=—T % )
cp=—1(3m), (n)
(57)s=(57): ©
(57)s= (57 ): o

(or), = (%r), ®

17. MokasaTb, 4TO A/a HAEAJbHOrO rasa
aG
1) ('é'r“)v ——S+R

» (8-

Ias pelenns BOCNONb30BAaThCA MOHATHEM O XapaKTePHCTHUECKHX
bynkuusnx.
18. ITokasath, uTo H sABAfieTcA XapaKTepPHCTHYECKOA GYyHKUHeH

npu nepemenxux P u S.

* Cu. ypaseHenne (r) B ychosun sajaun 6, ctp. 68.



TJABA 1V

PEAJIbHbBIE FA3bl
1. COOTHOMIEHHS JABJEHHE — OBBEM —
TEMMEPATYPA — COCTAB

Bsanmocesasb Mexay P, V u T aas ra3a npH yMepeHHbX AaBie-
HHSAX MOXeT GLITb HafileHa no ypasHenuam Ban-dep-Baassca

(P+7",-)(V—b)=kr (v, 1)
u Bepreao
i (o T)]
PV—RT[I+-W; 1—6—172— (IV,2)

NpH BbICOKHX AABNEHHAX — N0 ypasHeruto Burru — Bpudmmena
b ¢ a
PV = RT [V + Bo (1—7)](1—W)—A0(1-7-) (1v, 3)

NpH OYeHb BbICOKHX AaBJ/IEHHAX — N0 YPABHEHUKD Pozena
PV =A+4 BP+CT (v, 4)

CxHMaeMOCTb rasa pacCUHTHIBAeTCA 010 SKCHepPpHMEHTaJIbHBIM JaH-
HbHIM Ha OCHOBAHHH 3HayeHHs KO3pdHIHEHTA CKHMAEMOCTH

44
z=-?7—,— (IV’S)

BsaumocBasb Mexay P, V, T u cocTaBoM rasoBbx cMeced
onpelensercd HECKOJbKHMH crnoco6aMH, HanpHMep:

1) coueranueM 3aKOHa AQAAMTHBHOCTH NaplUHajbHLIX AaBJAeHHH
(3axon Hasvrona)

P-ZP; Hau  Pywa NiP (1v,6)

C ypaBHeHHeM COCTOHHA YHCTOrO rasa,

2) coueraHueM 3aKOHa aAAHTHBHOCTH MapUHaJbHBIX 06beMOB (34°
Kon Amaza)

V—ZV‘ wan Vy== NV av,7n
C ypaBHeHHEM COCTOSTHHA YHCTOrO rasa;

*.Heo6xonnMuie aaa pacdyeTa KoHcTaHTH a u b npusesens B [puaoxennn VI
a sHaueHun Pyp u fxp — B [Ipnaoxennn VIII,
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[I09TOMY B COOTBETCTBHHM c ypaBHeHueM (IV,5)

82,06+ 477,6
150,3

Pacuer ocymecrsnseM MeTOZOM [0CAeJ0BaTeJNbHHX NpHOAHNKe-
HBi. [lna OpHEHTHPOBKH NpHMEM

P= o2 == 260,72

z=

Toraa P = 260,7; Ha puc. 8 aToMy naBjeHHI0 COOTBETCTBYeT 2 = 0,888,
YTO OTVIHYAETCH OT NPHHATOrO-3HAUEHHS.
Tlpumem z = 0,86; Torna P = 224 2; na puc. 8 z = 0,858,
OKoHuaTe/bHO NPHHHMaeM

P =224

Fpaduueckoe peuieHHe: nepenHuieM HafifleHHOe ypaBHEHHe, CBfi-
snipaiollee P H 2z, B BUAE

z =2 0,00384P

droMy ypaBHeHHIO oTBeuaer npsiMas aunHa AB (puc. 8); oma nepe-
cexaer u3orepMy 2z = @(P) B Touke, rae z = 0,858 u P = 224 (tou-
ka 0).

3. Ha ocHoBaHMM NpHBeIEHHHX HHXe JaHHHX HafiTH TeMmnepaTy-
Py B pesepByape eMKOCThiO 20 J, B KOTOPOM HAaXOQHTCA 5 Kr mpo-
nana nopn aasiaeHueM 100 aTm.

£e o v oo 100 107,8 126 160 200 253,2 2073 336,22

2pmato0 ¢ + - + 03563 03696 03913 04726 0,6642 07932 0,8603 0,8962
Pewenne. B coorsercrsuu ¢ ypapHenuem (IV,5)
20
100 5700
rebV 4400 215 25
2R z+0,08206 z T

Teneph N0 npHBEeXEHHHIM B YCJIOBHH JaHHHIM CTpOMM rpadHK
2== (f) (puc. 9; xpusas KL). Ha Hero HaHocHM KpHuBYIO, OTBeYalo-
wylo HafineHHOMY ypaBHenuio (kpuBas AB). Ilepeceuenne STHX KpH-
BBIX JaeT HCKOMHHA pe3ysabTaT

¢ == 157 °C

Ecan 66 npH yKkasaHHBHIX YCHOBHAX nponaH obnaagan cBoficTBaMH
HaeasbHoro rasa (2=1), To Temnepatypa pasHanace Ou 215°K
(—58 °C).

4. lo Kakoro faBJieHHs CJellyeT CXKaTb CMeCb, COfepXKallyl a3oT
H BOZOpoA B COOTHOMEHHH 1:3, yTo6nl npu f =0 V = 54,67

Pacyer npoHsBecTH Nno ypaBHEHHIO, HafiieHHOMY COBMECTHHIM pe-
mennem ypasHenuft (IV,1) u (IV,7).
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Cronb 3HaunTeabHOE OTK/IOHeHHe OGYCJOBJAEHO NpeXae BCEro He-
TOYHOCTBIO ypaBHeHun (IV, 1) npu odyeHb GOJBIIHX NaBJIEHHAX.

6. 3aBHcUMOCTb MOJBHHIX O6BEMOB MeTaHa M BOZOpOAA OT AaBJje-
HHA npH ¢ = 0 mepefaeTca CJAeAYIOUUMH AaHHBIMHU:

P..... 8 120 160 200 250 300 400 500 600
Ven, - - - 2290 1412 1034 8531 7331 6644 5852 5405 51,09
VHge oot v o v n e e 9007 7170 6052 53,13

Ilon kaxuM HmaBjieHHeM HOMNKHA HaXOAHTbCA CMeCh, COCTOAINAR M3
33,19% wmerana u 66,9% Boxopoaa, utTo6u 1 Moab ee npu ¢ = 0 3aHHu-
Maa o6bem 58,72 ma? Pacuer npousBecTH o KO3(pOHIUUEHTY CKHMae-
MOCTH cMecH, Hcnonb3ya ypasHeHue (IV,7).

Pesynbrat pacuera CpaBHHTb ¢ ONBITHEIM 3HauedueM (500 atm).

Pemenue. IlpHBeneHHHle B YCJAOBHH NpHMepa 3HaueHud o6be-
MOB nepecunThiBaeM no ypapHenuio (IV,5) Ha 2cu, ¥ 2y, noayuaeM
CAeAyIOLIHE pe3yJbTaThl:

P..... 8 120 160 200 260 300 400 500 600
Zow, o - - 0817 0756 0738 0761 0817 0889 1,041 1,205 1,367

L . . e+ e« . L2007 1,279 1,350 1,422

3ateM HaHOCHM Ha rpadux H3orepMu 2 == ¢p(P) (puc. 11) u Me-
TOHOM IOC/EeA0BaTeJbHEIX NMPHOAHIKEHHA HAaX0AHM NPH NOMOIUH 4Hep-
TeXa HAaBJeHHe ras3oBofl cMmecH.

Ilpumem -P=1500; torma zcg, = °~ Ne
= 1,2055 K 25, = 1,350 e
nosToMy
Z=NCH.‘zCH.+NH,°zH,= 860
ws 0,331 - 1,2055 - 0,669 - 1,350 = 1,301
" 620 DE
2RT  1,301.82,06-273,2
P=—f= B5 75 = 496,7 780} — NS .
4TO OT/IMYAETCH OT NPHHATOrO 3HAUEHHA. A i ép"f&"
Ecau cuntats P == 490, To %0 ;
z==0,331-1,188 4 0,669 - 1,343 = 1,202 700 N
H o _
p o 1:292.82,06.273,2 g7

- 660
58,72 1933 720 730 70 750 760 Py,

4TO TaKXe He COBMajfaeT C NPHHATHIM  Pyc. 10.
sHayeHHeM P.
Honyctum, uto P = 480; torma

2=0,331.1,173 4+ 0,669 - 1,336 = 1,282

P == 489,6
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HHTCPHOJ]HuHeﬁ HaxolHM OKOHYaTeJIbHOE 3HaYeHHEe
P =~ 4953

YTO OTJIHYaercs oT ombiTHoro Ha 0,94%.

z

"‘”’ =7

130 . we LT |/
[ [

0 T B

110 AT o%”,

w 71

a /1

4; [
a0 A
a7 111

50 100 150 200 250 300 350 4J0 450 50 550 P

Pne. 11,

6. Peumnth npumep 5, ucnonbdys

K03 GHIUHEHT CIKUMAEeMOCTH CMe-

cu u ypasnende (IV,6). Iaa pacuera BOCmOAB30BaThesl KOIbduLHEH:
TaMH CXKHMaeMOCTH MeTaHa H BOROPOJa, NpHBeleHHBIMH Ha pHc. 1l

Pewenne.

58,72

Ven, = gaar = 1774

58,72

=G = 877

Var, =

B coorBercteuu ¢ ypaBheHueM (1V, 5)

Py, * 1774

ZCcH ™ 53,06 973.2

Py -87,77
2y H,

IMpumem PCH‘=80; Toraa

no puc. 11

no ypasHenuwo (IV,5)
Mpumem Pcu, = 120; Torna

no puc. 11

no ypasuenuio (1V, 5)
MMpumeM Pcu,= 100; Torna

no puc. 11
no ypasuennio (IV,5)

= 82,06 2732

=0,007913P¢y,
= 0,003915Py

ZeH M 0,8 17
2y, = 0,633

2cH = 0,756
2ey, == 0,0496

ZCH‘ - 0,782
Zep, = 0,7913



1. Coornowenun Oasienue — o6ves — remneparypa — cocras 87

Mo nonyueHnbiM 3HayeHHAM P M 2Zcuy, CTPOHM KpPHBLHIE 3aBHCH-
MOCTH Zcn, ot P, HafinenHoh no puc. 11 4 no ypasuennio (IV,5); ne-
peceyeHHe 3THX KPHBHIX OTBEYaeT HCKOMEIM 3HAaYEHHAM

ZCH‘ = 0,786 H PCH4 == 99,3

IIpeanonoxum, uro Py,= 400; Torxa

no-puc. 11 2y, = 1,279

no ypasuenuio (I1V,5) 2y, = 1,566
ITpumem Py,= 300; Torga

o puc. 11 2y, = 1,207

no ypasuenuo (IV,5) 2y,= 1174
Ipumem Pu,= 350; Torga

no puc. 11 zy, = 1,242

no ypasuenuio (IV,5) 2zn,=1370
I'paduueckolt HHTEpnONANMel (CM. BhIllE) NoaydaeM

2y, =1216 B Py =3103

CaenoBaTenbHo,
P =993 4 310,3 = 409,6

YTO OTJIHYAETCA OT IKCIEepPHMEeHTaJbHOro 3HaveHHs Ha 18,1%.

CpaBHeHHe pe3y/abTaToB pelieHHs NpuMepoB 5 u 6 nokaswipaer,
9T0 AJs paccCMaTPHBAEMOfl CMeCH B 3aJaHHBIX YCJOBHAX CIpPaBeiliH-
Bo ypasHeHnue (IV,7) u uro TouHocts ypasuenusa (IV,6) Hemocra-
TOYHa.

7. Paccuntatb npH nomowy ypasHenus (IV,9) nasaenwe, moa xo-
TOpuM npH { = 0 DOMKHA HaXOAHTbCA CMecCh, cocrosiuas H3 33,1%
MetaHa H 66,9% Bomopoaa, aasa Toro, 4to6m V = 58,72,

Hdns pacuera BOCNO/NB30BATHCA CJAEAYIOLIMMH AAaHHBIMH M0 CXKH-
MaeMocTH MeTaHa M Bojopoja npu t = 0!

P.....20 300 400 500 600 700
Vipe « « 7381 6644 5852 54,05 51,09
Vig e o o o 71,70 60,52 53,13 47,91

PeaynbTat peiieHHs! CDaBHHTbL C SKCMEPHMEHTA/NbHEIM 3HaYeHHeM
P =500 u c pesyabTaToM pemenns npumepos 5 # 6.
Pewenne. Havocum 3wavemna Vg, u VY — Ha  rpadux

(puc. 12) W unTepnonsuked naxomum, yto nph V = 58,72
Py, =519 u Py =39
Tostomy B cootsercTBHH C ypasnennem (IV,9)
P ==519-0,669 4 396 .0,331 = 4783
T0 oT/IHYASTCA OT ONMBITHONO 3Hauenus na 4,3%.
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Hanee crpoum rpaduk B koopauHaTax A= (Py -—P:,z)

(puc. 13). Uepes nonyueHHble TOYKH (H uepe3 HayaJjo Koopnnua'r)
NPOBOAHM NPAMYIO; TaHIeHC YIia HAKJIOHAa ee paBeH

a=05
CaenoBaresbHo, ypasuende (IV, 10) npumer sun
P=0.25:Py + 0,75 Py, + 05Ny, « Ny, (Py, — Py.)

2) Bbiuncasis mo npHBeJEHHHIM B YCJAOBMM KO3G@HUMEHTAM CXH-
MaeMOCTH a30Ta H BOJOPOAA MOJibHble 06bEeMbl MOCJAEAHHX NpPH YKa-

4
t=0
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| N
2’%50 500 550 6‘00 6‘50 700 750 8017 550 900 950 /00 P

Puc. 14,

3aHHHIX AaBJaeHHsiX, crpouM rpacduk (puc. 14). IIposeas satem mso-
XOpHI, OTBevalolllHe YKA3aHHLIM B YCJOBHH NpHMepa MOJbHHM 06be-
MaM CMeCH, HaXOLHM:

Ve. R T -] 54,60 49,54 45,76
Py o oo« B79 658 830 1031

Py, ... 533 578 666 751
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3atem BbIYHCAAEM MO HAfAJICHHOMY YPaBHEHHIO NaBJEHHE CMecy.
P_s7.80 =0,25+579 4 0,75-533 4-0,5.0,188 (~— 46) = 540,2
Pyesse0 = 0,25+ 658 + 0,75 . 578 + 0,5+ 0,188 (— 80) == 590,56
Py 0,54 =025+ 830 + 0,76+ 666 + 0,5 0,188 (~ 164) = 691,6
Pyuts,zs =025+ 1031 + 0,75 . 751 + 0,5 0,188 (— 280) == 794,7

Cpennas own6ka pacyera cocrasaser 1,31%.

3anaun

1. Ha#itn npu nomotun ypasrenndt (IV,1) u (IV,2) nabsenne, nog
KOTOpLIM Haxoautca MeTaH npu ¢ = 25, ecnn V = 267,

Pesyabrat conocraBHTh CO 3HaueHHEM, BHIYMCAEHHHIM N0 YpaBHe.
HHIO MenpeneeBa — Knanefipona B ¢ ONbLITHBIM 3HaueHHeM P == §0,

2. Kako# Bua 6yner umerb rpagHk, ecim B KoopauHatax P—T
HaHeCTH M30XOpH AMA rasa, cieayioulero ypashenuto (IV,1)?

3. OnuuM U3 npelenbHHIX YCJAOBHH, KOTOPHIM MOMMKHO YROBJAETBO-
pATb JAi060e ypaBHEHHe COCTOSHHA PeajbHOro rasa, ABJAAETCA YCJAOBHe

[MokasaTs, uto ypasnenne (1V,1) ynomaersopsier emy.

4. Tokasatb, 4T0 Opu HeGONbIWIHX AaBjeHuaAX ypasuenue (IV,I)
MOXHO NPHMEHATb B PopMe

1 a \
PV-RT(I BP), rae B--ﬁ-(ﬁ—b)

[Ipn noMmoluy 3TOro ypaBHEHHS OCYILIECTBHTb Pacyer, MpeasoeH-
Hbifl B 3ajave 1; pe3ysabTaThl pacuera CpPaBHHTb C Pe3yJbTaTOM peLle-
HHS YKa3aHHOM 3ajayH.

8.. Kputuueckana TOYKa fIBASAETCA TOYKOA MNepern6a Ha H3oTepMe
PV,

1. Hafitn aHaueHHs KPHTHYECKMX NapaMeTpOB, eCAH IAs BellecTda
cnpaBeaauBo ypaBHeHue (IV,1). ‘

2. lNoxasaTb, 4TO KOHCTEHTH 3TOTO YpPaBHEHHA COCTOSIHHA pabHH

Ry, Rl
8="61Pyp ° " Py

6. Ypapaenne (IV,2) B nepBonauanbHol popMe HMeNO BHA

(P+T—f,;)(v-b)-kr

rae
16 o 1 32 PKp . pr
2= PepViep Ty b =7 Vipi R= 9 Txp
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B peaysibraTe Kakux RonyuleHW#i H3 ypaBHeHHs, NPHUBELEHHOrO B
YCJIOBHH Hacrosilliell 3afauH, noayuHtca ypasnenue (IV,2)?

7. Iox xaxuM naBJeHHeM HAXOAHTCS METaHOJ, eC/lH ero MJIOTHOCTh
npH ¢ = 270 paBuserca 0,09 r/ma?

Pacver npouasectu no ypapuenuio (IV,3). Ina Meranona moay-
4eHH cJjeayiollHe KOHCTAHTH ypaBHenus (IV,3): Ao=33,309; a =
== (,092463; B,=0,60362; b =10,099268 u ¢=2320310 (R=
= (,08206).

PesynbTat cOMOCTaBHTH € SKCNEPUMEHTANLHHIM 3HaueHHeM P =
== 81,90.

8. Hapsaay c koaduuneHTOM CIKHMaeMOCTH, oNpelelseMbiM ypas-
Hennem (IV,5), npumensiercs Takxke Ko3(p(QHULUHEHT CXKHMaeMOCTH, om-
peneasieMuit dopMyaoin:

=P,
rae (PoVo) — npoussenenne PV nput =0u P = 1.

Hailith ypaBHeHue, cBasbiBaiomee 2 1 2/,
9. Nas Bonopona ypaBuenue (IV,4) MoxHO sanucaTh CAeAYIOUHM
o6pasoM (cM. 3amauy 8):
2’ ==0,990 + 0,721 - 10~3P 4 0,376 . 10~%

Hafitn Vg, npu P = 1000 u ¢ =.25.

Peayabrar pacyera cpaBHMTL ¢ ONHITHBIM 3HAaueHnem V = 48,82,

10. [Ipx moMOWIM AAHHBIX, MOJMYYEHHHIX NpPH pelleHHH 3afaud b5,
ofnpese/NuTb, YeMYy ROJXEH PABHATbCA KOIQQHIHEHT CKHMaeMOCTH 2
B KpHTHUYeCKOH TOYKe, eCJH AJiA rasa cnpaseijHBo ypasHeHue (IV,1).

e3yJIbTaT pellieHHs COMOCTaBUTb C pacueToM fQ ypasHeHyw (IV, 5)

Ha OCHOBAHHH NPUBONHMHIX HHXE NAHHLIX (3HaueHHs Pyp U fyp— CM.
MNpunoxenne VIII).

Bemecrso . CH, C;Hy C,H, CO CO, Cl, Ne 0, 8O,

Vp - ... 992 137 134 899 96,1 124 41 743 126

11. IokaxknTe, 4TO €C/H /IS [A30BOA CMeCH CNPaBeNJHBH ypaBHe-

ana (IV, 1) u (IV,6), 0
N; 1. 2
P=RT Y pr = Y oM}

12. Jo kakoro naBjeHHs CJedyeT CXKaTb | MO/b a30TO-BOAOPOAHON
CMecn (1:3), uto6ul 06beM ee npu £ =0 cocraBua 54,6 mar

Pacyer npon3BecTd M0 ypaBHEHHIO, HAICHHOMY MPH PeLIEHHH npe-
AMnymen 3anauu.

Pesyabrar pacuera CONOCTaBHTbL C BEJHYHHOM, MOJYYEHHON B npea-
NoNoxeHHH HAGANBHOCTH CMECH, H C pe3yJbTaTOM pellleHHs NpHMepa 4.
Onuithoe 3nauenne paBHO 600 aTM. ‘

13. OnpenenuTh HaBjeHHe, NOA KOTOPHIM JAO/KEH HaXOXUThCA
1 Moaw cmech, cocronwei u3 53% merana u 47% asora, yTo6H npH
{ = 100 o6beM ee Out paBen 159 Ma. Pacuer npousBecT# NpH MOMOLLY
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Vii, KOHCTAHTHI YPABHEHHSI BAH-JEP-BAAJIbCA AJif HEKOTOPBIX

TA30B

Bemectno a-10—8 b Bewecrso a-10-° b
H ....... 0,245 26,6 COp v v v v 3,604 42,8
He ..... 0,0334 23,2 CH,...... 2,264 42,78
NH,. . . e 4,192 373 CH, ..... 4,398 51,37
Neg « . 1,348 38,6 CH ..... 4,48 57,19
0 .. .. 1,362 31,8 CiHy .00 9,249 90,23
VI, KPUTUYECKHE TEMNEPATYPbl U JABJIEHUA HEKOTOPBIX
JXHIKOCTEH

Bewectso xp Pgp Beuectso fxp Pgp
Ar . . -~122,2 48,0 [ C;H,, auerunen . . . 36 62
Br, v e 302,2 121 C.H,, stanen . . . . 9,7 50,8
Cly v vveees M40 | IO |CallOn | TRV | 6 | S22
Hy 00 e | —2400 | 128 dey oraw ..., .| 923 | 482
HO..... . 374,15| 218,5 C:H,O, sramon . . . 243,0 63,1
He oo | T2680 2,26 C,HsO, wmernnoBuf
N2 oo v even —147,1 33,5 opHp . . . . .. .| 1269 53
NHg. . ... 132,4 | 111,5 | CyH¢O, ameron . . .| 2350 47,0
Ne . ...... —228,8 269 | CsHg¢Oo, Metmnanerar | 2337 46,0
0, .. .. .| —1188 | 497 |[CsH,, nponan . . . . 96,8 | 420
SOz v v v v v v s 157,3 778 | C,HsO, npomanon .-.| 263,0 53,0
SOg + « v v o« o] 2182 83,8 {C,H¢0,, sTunauerar .| 250,1 37,8
cCly +..... . 283,1 45,0 |C,Hy, n-6yram . . . 152,5 36,0
CCLF—CCIF, . .| 2141 | 337 |CsH,, n-nenran 1980 | 330
CCIFy . . .. .. 288 | 403 [ CoH,Cl, xnopGenson .| 359,1 | 446
CO v v v —1387 | 346 |CeHs, Genson . . 2885 | 47,9
COpe v v v v 31,0 | 730 | CeHy,, umkmorekcan .| 2810 | 398
COCly. v v vt s 182 56 || CeHye, #-rexcan. . 2348 | 295
cs, . . 273,0 729 [C;H,, Tonyon . . . .| 3206 41,6
CHCly. . . .. .| 2609 54,56 |[C,;H,s #-renram. . .| 267,0 27,0
CH,, meran . . .| —822 458 |C4H;s n-ofram . . .| 2962 252
CH,O, meranon .| 240,0 787 {Boamyx. ... .. .| —1409 37,2
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Mpuroxcenue IX
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N pusoxcerus

X. KOHCTAHTH YPABHEHHA (IX, 21)

T Mo | M11073] Mye1070 M_z.lo“‘ r Mo | M1-10=3 Ma.10=8( M_,.108
300 | 0,000 | 0,0000 | 0,0000 | 0,0000 || 1700 | 0,9162 | 0,5780 | 0,4424 | 0,3824
400 | 0,0392 | 0,0130 | 0,0043 | 0,0364 || 1800 | 0,9635 | 0,6265 | 0,5005 | 0,3915
500 | 0,1133 | 0,0407 | 0,149 | 0,0916 |l 1900 | 1,009 | 0,6752 | 0,5619 | 0,3998
600 | 0,1962 | 0,0759 | 0,0303 | 0,1423 | 2000 | 1,0525 [ 0,7240 | 0,6265 | 0,4072
700 | 0,2794 | 0,1153 | 0,0498 | 0,1853 || 2100 | 1,094 | 0,7730 | 0,6948 | 0,4140
800 | 0,3597 | 0,1574 | 0,0733 | 0,2213 {| 2200 | 1,134 | 0,8220 | 0,7662 | 0,4203
900 | 0,4361 | 0,2012 { 0,1004 | 0,252! |{ 2300 | 1,173 | 0,8711 | 0.8411 [ 0,4260
1000 | 0,5088 | 0,2463 | 0,1134 ]| 0,2783 | 2400 | 1,210 | 0,9203 | 0,9192 | 0,4314
1100 | 0,5765 | 0,2922 | 0,1652 | 0,2988 | 2500 | 1,246 | 0,9696 | 1.0008 | 0,4363
1200 | 0,6410 | 0,3389 | 0,2029 | 0,3176 || 2600 | 1,280 | 1,0189 | 1,0856 | 0,4408
1300 | 0,7019 | 0,3860 | 0,2440 | 0,3340 || 2700 | 1,314 | 1,0683 | 1,1738 | 0,44505
1400 | 0,7595 | 0,4336 | 0,2886 0,3483J 2800 | 1,346 LUT77T | 1,2654 | 0,4490
1500 | 0,8141 | 0,4814 | 0,3362 | 0,3610 | 2900 | 1,3775 | 1,1672 | 1,3603 | 0,4527
1600 | 0,8665 | 0,5296 | 0,3877 | 0,3723 || 3000 | 1,408 | 1,2166 | 1,4585 | 0,4562

o

o
XI. SHAYEHHSA — _‘i_;fi H AH, IS TPA®HTA H HEKOTOPBIX FA30B

T o

Beuiecreo AHg,
208,16 | 400 600 | 800 | 1000 | 1200 | 1500 |xxea/oas

Cv e v v v v v 0,5172] 0,824 1,477 2,138 2,771 3,365] 4,181 0
CoO....... 40,350 | 42,393 | 45,222 | 47,254 | 48,860 | 50,194 | 51,864 | —27,202
COp. . v v v . 43,555 | 45,828 | 49,238 | 51,805 [ 54,109 | 56,019 | 58,481 | —93,969

Ccos . . .|47,39 |49,81 |53,60 |5537 |58,75 | 60,79 | 63,40 | —22,2

CS ...... .| 48,28 [50,90 {54,89 |57,97 [60,51 | 62,57 | 6544 ~3,6

Cl, . ...... 48,951 | 48,148)51,297 | 563,614 {55,453 | 56,979 © 0
HCl.,...... 37,734 | 39,771 42,588 | 44,597 | 46,171 | 47,472 49,096 ~21,984
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T1podosxenue

T °

Bewecrso j A”o'
298,16 | 400 600 | 800 1000 ' 1200 | 1500 |KKaA/MOMmL

Hy v o 0o v . | 24,423 26,422 29,203 | 31,186 | 32,738 34,010] 35,590 0
HO ........|3165)39505] 42,766 | 45,128 | 47,010 48,593 50,598| —57,107
H.:S e e s e o« .1 4L17 |43,62 | 46,85 | 49,31 |51,29 |52,99 | 55,16 | —19,63

NH; .. .+« +|37,958] 40,362 43,822 | 46,461 | 48,659] 50,574 53,086| —

Nsg o v v v oo +|38817]|40,86] 43,688 45,711 | 47,306/48,629 } 50,284 0
NO......... 42,980 | 45,134 | 48,090 | 50,202 | 51,864|53,245 | 54,964 21,477

NO; ... . .]49,14 |51,58 155,13 57,83 [60,05 | 61,96 | 64,38 -

O v v v v v . | 42,061 | 44,112 46,968 | 49,044 | 50,697] 52,077 53,808 0
SO; ¢« .+ .. .]5084 |5338 |57,11 59,96 {6230 |64,30 | 66,84 | —85746
8O .. .. + +|51,87 |54,74 |59,26 |62,94 |66,08 | 6883 {7240 [—108,49

S; « oo v v ... .|4733 [49,47 {5252 [54,78 | 56,57 [58,06 |59,92 -—
CH,, metan. . . . .|36,46 |38,86 |42,39 {4521 |47,65 | 49,86 |52,84 | —15,987
C:H;, anmernnen . . .[39,98 (42,45 |46,31 [49,40 | 52,01 | 54,28 152,23 54,329
C,H,, stunes . . . .]4398 146,61 |50,70 |[54,19 |57,29 [60,12 |64,94 14,622
C,He, 97an . . . . .|45,27 [48,24 {53,08 57,29 |61,11 |64,63 |69,46 | —16,517
CsH,, nponaguer . .(48,18 |51,35 |56,66 {61,00 |64,94 |68,50 |73,29 47,70
C;3H,, nponusen . . . |52,95 |56,39 |62,05 | 67,04 |71,57 |75,73 | 81,43 8,468
C,H,, nponan . . . .]52,73 [56,48 (62,93 |68,74 |74,10 | 79,07 | 85,86 | —19,482
CH;, 1,2-6yrannen |57,11 161,21 (68,10 |74,11 |79,52 | 84,47 | 91,18 42,00
C.H,, 1-Gyren . .159,25 163,64 |71,14 }72,82 |83,93 | 89,55 |97,27 4,96
C.H,, naobyren . . . (56,47 160,90 |68,42 [75,15 [81,29 | 86,94 |94,66 0,98
C.H,, yuc-2-6yren .|58,67 62,80 169,94 76,30 |82,17 [87,62 |95,12 3,48
C.H,, Tpanc-2-6yren | 56,80 {61,31 168,84 |7553 {81,62 |87,22 94,91 2,24
CHyo, n-6yran . . .|58,64 |6351 |72,01 |79,63 |86,60 |93,08 1101,95] —23,67
C.Hjo, nso6yran . .|56,08 160,72 |68,95 |76,45 |83,38 | 89,80 | 98,64| —25,30
CgH,s, n-meuran . ,}64,62 170,57 180,96 [90,31 93,87 (106,83{117,72| —27,23
CgsH,,, naohenran . .|64,36 |70,07 [80,12 |[89,44 {97,96 |105,87 (116,78 | —28,81
CsH,;, weonenran . .|[56,36 |61,93 |71,96 |81,27 |89,90 | 97,92]108,91| ~31,30
C¢Hs, Genson . . . . |5293 |56,60 |63,70 |70,34 |76,57 | 82,40| 90,45| 24,00
CoHyy, n-vekcan ., . .|70,62 |77,75 |90,06 101,14 (111,31 {120,74 [133,64| —~30,91
CH,NO, . ... . .|5539 {5859 (63,79 |6823 |7216 | 7573 80,53 L—-l4.55
CJ'I.OH e e oo s o |8427 158,11 |64,43 169,84 |74,65 | 79,02] 84,92| —52,26
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XIV. YETHIPEX3HAYHBIE JIOTAPHOMb!

IponopnyoRanbaLie qacTd

Yncna

1121314]5]{6]7]|8]9

—
3]

10 | 0000 | 0043 | 0086 | 0128 | 0170 | 0212] 0253{ 0294] 0334] 0374
11 1 0414|0453 | 0492 | 0531 | 0569 | 0607| 0645| 0682] 0719 0755
12 10792 0828 | 0864 | 0899 | 0934 | 0969| 1004) 1038] 1072 1106
18 {1139 1173{ 1206 | 1239 | 1271 | 1303] 1335 1367| 1399| 1430
14 | 1461|1492 | 1523 | 1653 | 1584 | 1614| 1644 1673 1703} 1732

18 | 17611790 | 1818 1847 | 1875 | 1903| 1931| 1959| 1987| 2014
16°) 2041 { 2068 | 2095 | 2122 | 2148 | 2175 2201| 2227} 2253] 2279
17 | 2304 | 2330 2355 | 2380 | 2405 | 2430] 2455| 2480| 2504| 2529

17|21125(29]33|37
15{19}23]26{30(34
14/17/21/24/28131
13116{19{23(26/29
1211518(21{24l97

11{14{17120i22{95
13|16]18]21]24
1215{17|20{22

_— e —
S O -

— —
(=

— N3 N N N N NN N NN R N N W W O O O b o

B N N N N W W W W W W W W W s o B B oLt OO O O~ oo

32 | 5052 | 5065 | 5079 | 5092 | 5105 | 5119] 5132|5145 5159] 5172
33 151855198 | 5211 | 5224 | 5237 | 5250| 5263| 5276| 5289| 5302
84 | 5315|5328 | 5340 | 5353 | 5366 | 5378 5391| 5403 5416| 5428

36 15441 | 5453 | 5466 | 5478 | 5490 | 5502] 5515 5527 5539| 5551
36 | 5563 | 5575 | 5587 | 5599 | 5611 | 5623| 5635| 5647| 5658 5670
87 156825694 | 5705 | 5717 | 5729 | 5740 5752| 5763 5775| 5786
88 15798 | 5809 | 5821 | 5832 | 5843 | 5855/ 5866| 5877 5888| 5809
89 |5911|5922 | 5933 | 5944 | 5955 | 5966| 5977| 5988] 5990| 6010

18 | 2553 | 2577 | 2601 | 2625 | 2648 | 2672 2695] 2718| 2742| 2765 ol12[14|16{19]21
19 | 2788} 2810 | 2833 | 2856 | 2878 | 2000| 2023 2945) 2067 2989 9{11]13/16/18(20
20 | 3010|3032 | 3054 { 3075 | 3096 | 3118| 3139| 3160} 3181} 3201 8l11(13(1517[19
21 1322213243 | 3263 | 3284 | 3304 | 3324| 3345| 3365 3385{ 3404 8|11(12|14}16(18
22 | 3424|3444 | 3464 | 3483 | 3502 | 3522| 3541| 35€0] 3579| 3598 8l10{12(14{15)17
28 | 3617 | 3636 { 3655 | 3674 | 3692 | 3711| 3729| 3747} 3766| 3784 7t 9[11]1315{17
24 | 3802 3820 | 3838 | 3856 | 3874 | 3892| 3909| 3027| 3945/ 3962 7| 9{11]1214|18
25 3979 3997 | 4014 { 4031 | 4048 | 4065| 4082] 4099| 4116 4133 7| 9[10]12]14|15
26 | 4150} 4166 | 4183 | 4200 | 4216 | 4232| 4249] 4265| 4281 4298 7| 8{10]11/13}15
27 143144330 4346 | 4362 | 4378 | 4393| 4400| 4425 4440] 4456 6 1[13[14
28 14472 4487 | 4502 | 4518 | 4533 | 4548| 4564| 4579] 4594| 4609 6 1112)14
29 14624 | 4639 | 4654 | 4669 | 4683 | 4698| 4713| 4728} 4742| 4757 6 101213
30 | 4771|4786 | 4800 | 4814 | 4829 | 4843| 4857| 4871 4886| 4900 6 101113
31 | 4914 4928 | 4942 | 4955 | 4969 | 4983] 4997| 5011} 5024| 5038 6 iof11]12

5

5

5

5

5

5

5

4

W W W b b B B B B B B LT DD DD NN N o o ©

T O DDA DO~ NN~y o0 o © O
NN N NN 00000 W O
00 0o 00 00 W © © O

—

(=]

—

—

D e e—




300

M punroxerus

T podoaxcenue

Yucxa

40
41
42

4
45

47
48
49

60
61
62
63
54

65
66
67
58
59

61
62
63
64

65
66
67
68
69

IponopysonanbHbie TacTH

1]2

3

4

5

6

7

9

6021
6128
6232
6335
6435

6532
6628
6721
6812
6902

6990
7076
7160
7243
7324

7404
7482
7689
7634
7709

7782
7853
7924
7993
8062

8129
8196
8261
8325
=388

6031
6138
6243
6345
6444

6542
6637
6730
6821
6911

6998
7084
7168
7261
7332

7412
7490
7566
7642
7716

7789
7860
7931
8000
8069

8136
8202
8267
8331
8395

6042
6149
6253
63565
6454

6551
6646
6739
6830
6920

7007
7093
7177
7259
7340

7419
7497
7574
7649
7723

7796
7868
7938
8007
8075

8142
8209
8274
8338
8401

6053
6160
6263
6365
6464

6561
6656
6749
6839
6928

7016
7101
7185
7267
7348

7427
7505
7582
7667
7731

7803
7875
7945
8014
8082

8149
8215
8280
8344
8407

6064
6170
6274
6375
6474

6571
6665
6758
6848
6937

7024
7110
7193
7276
7356

7435
7513
7589
7664
7738

7810
7882
7962
8021
8089

81566
8222
8287
8351
8414

6075
6180
6284
6385
6484

6580
6675
6767
6857
6946

7033
7118
7202
7284
7364

7443
7520
7597
7672
7745

7818
7889
7959
8028
8096

8162
8228
8293
8357
8420

6085
6191
6294
6395
6493
6590
6684
6776,
6865
6955

7042
7126
7210
7292
7372

7451
7528
7604
7679
7752

7825
7896
7966
8035
8102

8169
8235
8299
8363

8426

6096
6201
6304
6405
6503

6599
6693
6785
6875
6964

7050
7135
7218
7300,
7380

7459
7536
7612
7686,
7760

7832
7903
7973
8041
8109

8176
8241
8306
8370
8432

6107,
6212
6314
6415
65613

6609
6702
6794
6884
6972

7059
7143
7226
7308
7388

7466
7543
7619
7694
7767

7839
7910
7980
8048
8116

8182
8248,
8312
8376
8439

6117
6222
6325
6425
6522

6618
6712
6803
6893
6981

7067

7162)

7235
7316
739

7474
7651
7627
7701
7774

7846
917
7987
8055
8122

8189
8264
8319
8382
8445

=== N RN N NN NN NN NN DN NN NN

DN NN N R NN DN NN NN R RN R W oW W Wt W W oW o o

g gt St bt
B W W W W W oW W W W oY 00 0O ) W GO GO W i b B B B B B WD Wb

[ e R e T S
— bt g e

— b e pmm

— et bt et
et et e e e

O O O OO o €0 G0 GO b b B b W b Wb b Wb B B B B LT OO Ol o

LS S S SR S S SN SR S SE GRS - NN U T < U - O - - L S - - T - - - I < - )
B b LN NN NN VRN TN DO NNy NN

SRR OOt RO DD D DD NN NN NN Ny m o mm

—
o

DO OO0 FOD NN N NN N0 0D O® OO



Npuroxcerue X1V

30t

ITpodoaxcenue

Uncaa

IponopuxoHanbible 9aCTH

1

2

3

4

5

6

7

8

9

8451
8513
8573
8633
8692

8761
8808
8865
8921
8976

9031
9085
9138
9191
9243

9294
9345
9395
9445
9494

9542
9590
9638

-19685
19731

9777
9823
9868
9912
9956

8457
8519
8579
8639
8698

8756
8814
8871
8927
8982

9036
9090
9143
9196
9248

9299
9350
9400
9450
9499

9547
9595
9643
9689
9736

9782
9827
9872
9917
9961

8463
8525
8585
8645
8704

8762
8820
8876
8932
8987

9042
9096
9149
9201
9253

9304
93556
9405
9455
9504

9552
9600

9647

9694
9741

9786
9832
9877
9921
9965

8470
8531
8591
8651
8710

8768
8825
8882
8938
8993

9047
9101
9154
9206
9258

9309
9360
9410
9460
9509
9557
9605
9652
9699
9745

9791
9836
9881
9926
9969

8476
8537
8597
8657
8716

8774
8831
8887
8943
8998

9053
9106
9159
9212
9263

9315
9365
9415
9465
9513

9562
9609
9657
9703
9750

9795
9841
9886
9930
9974

8482
8543
8603
8663
8722

8779
8837
8893
8949
9004

9058
9112
9166
9217
9269

9320
9370
9420
9469
9518

9566
9614
9661
9708
9754

9800
9845
9890
9934
9978

8488
8549
8609
8669
8727

8785
8842
8899
8954
9009

9063
9117
9170
9222
9274

9325
9375
9425
9474
9523

9571
9619
9666
9713
9759

9805
9850
9894
9939
9983

8494
8555
8615
8675
8733

8791
8848
8904
8960
9015

9069
9122
9175
9227
9279

9330
9380
9430
9479
9528

9576
9624
9671
9717
9764

9809
9854
9899
9943
9987

8500
8561
8621
8681
8739

8797
8854
8910
8965
9020

9074
9128
9180
9232
9284

9335
9385
9436
9484
9533

9581
9628
9675
9722
9768

9814
9859
9903
9948
9991

8506
8567
8627
8686
8745

8802
8859
8915
8971
9025

9079
9133
9186
9238
9289

9340
9390
9440
9489
9538

9586
9633
9680
9727
9773

9818
9863
9908
9952
9996

— e et et — e e b e

O 0O © 0 O O O OO0 O OO O m—m w—

e T T e e L T e e e e e S e e ey ey — - p—

ol

— = = N N DO A2 B N DD DD AD DD D DD DD NN NN

b g g
NN NN DB N NN NN NN RN RN NN NN N NN DN

b e et et

NN

DN N N N NN NN N NN W oW W0 W W W o o W oW o
W O W 0 0 W 0 W oW 0 W W o W o W o W o G GO b b B B

O 00 W W G W G W W W O G O b b b B b B B b W b B sha B b i

€O o obn o b B b b b Wb b b B B B B B W B b B B B VO OOt Oyl an
Bl R B B b bk R OTOL OTOLOTOTOY OTOTOTOTOT OOV O






IIpeacrasiasieMm BaM ciexyiomue KHATH:

Cepusa <HAYKY — BCEM! llleneBpHl HaydHO-TIONMY/ISIDHON JIMTEPATYDH »

v Pamceii Y., Ocmaansd B. Kak DenaioTCsi OTKPHITHA B XHMUH;
TlomynsapHo-HaydHbIE 0YEPKM.

' v Hleiid K, OnpTel N0 XUMHH A HRYHHAIOWIMX,
v lyaonun I. B. Dra yBieKaTebHAR XHMRUA,
1 «~ Kay E. A. Oyanepenn, yriepoaHble HAHOTPYOKH M HAHOKAACTEPLI:
Poaocniosnas ¢popM 1 naeil.
t v Yupxoa 10. I. Paccka3ni o oTocHnTe3E.
1 v Yupros FO. I. Oxota 3a KBapKamu,
1 v ITepenvman M. E. A nouemy 310 Tax? ®un3nka soxpyr nac.
| v [Tepensman M. E. A novemy 3to 1ak? ®Ou3nka B rocTAX Y APYTHX HayK.
| v epeavman M. E. Habmoznenna 1 o3apenns, win Kax gusnkn smsasior
3aKoHM npupoai. B 2 kH.
v®posa A. Tlouemy NPOUCXOINT TO, YTO NPOMCXOANHT: OKPYKAWWHA MUD LNIA3AMH YIEHOTO.
| v IToxposcxuii B. B. Kocmoc, Beenennas, Teopus scero noutw Ges dpopmya, nam Kak aounim
IO TEOPHH CYMEPCTPYH.
{ v Yae O. Tlouemy 1 noToMy: Y4eGHHK HHINKH B BONPOCAX K OTBETAX.

1 v Ipuboe JI. A. u dp. Be3adranonnuiii MOEKYAAPHLIH CIEKTPANLHBIA aHAMN3,
vXana H., Haepamun [Ixc. JI. PaanoakTHBROCTb, HOHH3UDYIOILEE HITY4YeHHE H AACPHAA
3HepreTHKa. Ilep. ¢ aum.
{ v Xapeummau H. Otxposennas nayxa. Beceabi co 3HAMEHNTHLIMK XMMHKAMM,
v Xapeummau H. Ovkpoennas nayka, Becenpi ¢ xopndesamu GHoxnmun
| » MeanuuHCKoN XuMuNH.

i v Hyxcuwii B. I1., Poxcaney B. B., Casuyx C. A. XAMHA ¥ TOKCHKOOTHA 3THJIOBOTO CIIHPTA

M HANMTKOB, W3TOTOBJIEHHBIX HA ero ocHoBe: XpomaTorpaduyecknil aHaIn3
CHMPTHLIX HANHTKOB,
| v Hyxcuwit B. IT., Poxcaney B. B., Casuyx C. A. XHMHA H TOKCHKOJIOTHS 3TIJIOBOTO CIMPTA
| W HANUTKOB, W3rOTOBRNEHHRIX HA ero ocHoBe: Tokchkonorus.
v Hyxcnwii B. IT., Poxcaney B. B., E¢ppemos A. I1. JlexapcTBentble pacTeHns
u QHTOKOMNO3NUHH B HAPKOJIOTHH.
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