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MyHRa 7, - KaHFBII OKYHCHII TOMICDATYPACH, (AHj),- i-TiHi rassm
MONIHIH  TY3ily OHTaTBIMACH (3-wi Kecrewi Kapa), (G,), —(7, —1,)
TEMITEPATYPA MHTEPBATHIUIAFN il Ia3ii MOAIHIK OpTalia  &EUTY
CHIBIMIBLTBITR, 4-111i Kecte Goitniua ecemrenesi.

3-xecre. KeiiGip  rastapusii 293K Tewmeparypanarst
Tyabty ONTAIBIICH,

Las [colco, [ molm [0, [N [ No
| (AH), KLk /Mo |-|u.e -393.0-2404| 0 | 0 [ 0 | %3

4-kecte. Opraia KUY CHIBMTUTHKTH CCETTEYTe KaxeT
MostiMeTTep

@) =a,+b, (T, =T;)-10™ Jix/momK

[FBB co CO, ] H;0 N; H; NO |0,

44.14 30.12 27.84 29.05 29.55 31.48
4.52 5.56 213 0.42 192 3.39

(), (13), (14) - Terieyep Kydieci Kamy OMIMICPIN KypaMms
X KOHe KaHy TeMTIepaTypachi T, KOHIIJIe €cell UIBIFApyra MYMKIIUIK
Geperi.

JKanty peaKIMACKIIHIL KUK Sbekrici

Q, =, ~T)Xx(,) as)

KATBIHACKIIAI TAGKUIA/IbL.

5. Orummung apraIK Momepiwe Aauy OiAepiin
Kypamum ecenrey

OrhrHubH apThiK Memiepimie ( @ < 1) € xone H TOJIBK TOTHEY
YIiH OTTeTi KETKUIIKC3, CORMKTAI KNy oHiMICpiHi Kypasriia Hy
xkoHe CO mafiia Gonamel. Byn xapmaiia CO,, H,O, CO  xome H,
ApACHHIATH  KATHHAC Cy  GYBIHBIH TONC-TCIWIK  PEaKIMSCHIMEH
AHBIKTATATH

CO; + H; «H,0 + CO, (16)

TCHC-TCHIK KOHCTAHTACK!

My

0 X,
b e an
Xco, "X,

X - OHIMCpMiH | KT-TATH i-IIli TAVIBIH MOBIK MOIICPL
Cy GyBIHBIH TeNe-TEINK XoHCTaIrTachl K, TeK TeMmcpaTypara

Toye/uti. OHH MOH/Iepi 5-1Ti Kecteje Keirripiireit.

5-kecre.
T.E 1000 1200 1400 1600 1800 2000
K; 0.617 1.023 2.005 2.843 3.53 4.60
LK 2200 2400 2600 2800 3000 3200
K 5.50 6.10 6.62 7.05 7.37 7.65

Kay Keaite TEMEHTTEDIH CAKTALY TCHICYIEDiH KasalhK.

Xco +Xco,

=2.xy +2:2y0 i

*¥co, +¥co+¥pp

d=2-xy,

Karta Gerriney ¥, =y enrisin, (18)-xyiieni Typaeripeis:

T mE=x
Xgo=c=a-y
Xy, =1/2-b=ctaty a9)
xy, =1/2:d
(17) xome (19)-Toncyiepitient y-Ke KATHCTH KBaIpaTTH THIeY ATy
KMBIH eyec:
Ky =)y +[e+K,(1/20+a-0)]- y+a-(a-c)=0 (20)
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(20)-teryteyti mensin Kowe OR TyGip Taail oTpun  (repic
TYGipuiil MAFHHACK KOK):

—(KM + )+ (KoM +c) +4-(K, —I)-a-z} @1
araMs.

Mynna z=c-a; M=1/2b-2

7, TeMICPATYPANH AHBIKTAY YILIIl KCTNCH TYDFai COHFH TeHeY
- 3Heprus TeryIeyi (14).

(21), (19), (14) - Teiieyep Kyieei xaiy oHIMIPIHIK Kypambl
X KoHc Kany Tomicparypackl T, Kowimjeri ccemmi memerti. O,
napamerpi (15)-Karbinacran TaGhuiajh.

V=%, =

(K,

6. Ecemrey peti

1. Kanrsmn Kyfiemin Gerriti Kypamst Goitbuuma 2-mi Tapayra
cait AH® Ty3Uly ONTWIBIMACH MeH WApTTH KapanaikiM dopmyra
C.HyOcNy raGrurazt

2. (4) - Qopyra  GONHIIA TOTHKTHIPFBIITHI MOJIEPIIK
xoaduImenTi « ecerrreneri.

3. Erep a <1 Gosca, x; koue T; mapamerpiepi (21), (19), (14)
- Tewjleylep Kyilecinen, an erep a > 1 Gonca, omaa (14), (13), (8) -
Terteyliep Kyliecinen TaGhuiamhl. Lemy emicTepi oki Kapiaiia ja
YKcac koHe TeMemueriiei Gonpnn Kesei. bipuenie TeMmneparypa 7, T,
Ty ..., T, AIsATH (UaMatap apachuyiarsl aibipene 300 K Gorranst
JIYDHIC), COMBU{ e T, IAMACH iyiCT OTHpFaH Ty NAMACKHEIH
HCFYDJIBIM HIKTUMAI MOHI JieT GaraiaHajibl.

T, -Te KaKHH GOTHITT TAGKTATEIH OCHL GIPHCLLC TCMICDATYDAHLLH
OpKafCHICH yilin 2-m1i xeere Goitbinma K; (@ > 1) Hemece S-1i Kecte
Goitbmma K, (@ < 1), 4-mi kecte GofibiHma (G,), MOHACPiH
aupIKTaiiMBE, OCHl TEMIIEPATYpalIap YIIH X, cCCIITeiiMia : erep (a > 1)
Goica, (13), (8)-Tereynep Goitbinuia, ercp (a < 1) Goica, (21), (19) -
GobHIIA.

(14) - Temyreynin on Getirin Y apksumt Gexrinen, 73, 75, Ts,
T, Temneparypanap ymin Y, ¥ Y3, Y, MonepiH TabaMbI3.
rpacpurinenn AH® MaMackia coikec 7), KaHy TCMIICPATYpack! TabhuIajb,
OCHJIEH @ MoHiMC  OAiTAHBICTHL  Cofikec  (OPMYIarap —apKBUTH
JKaHy OHIMIEPIHIH KYPAMBI X; CCCTITEIC/.

10

|
|
1
|
‘.

/TxTsz L T, TK

Cyper 1. T, taby yutin TYpFBISUATLH 1padiK.

4. Q, mapamerpi (15)-TerUieyien TaGLUIAILL

7. Opicti KoaKy mekTepi

XKany Temrepatypacst T, < 2200 K Gonca,  arvocdepaiik,
KHICHIIA KAHY OHIMICPIIIIL IMCCOLMALMSICH MIAMATEL OCHl CCOENTeH
JIMCCOTMATIMSTHEL apHAMBl TIPKCY KaXeT eMec.

8.Taucupua

OKpiTynsE Gepren MostiMeTTep GORBIIIA KARFHIT KyHCHH T,
x Kome O, cvmarravanaphin TI9BM-jie ccorrmenis:

) TOTHIKTHIPFBIIN APTHIK JKAFJIai YIIiH;

b) OTHIN apTHIK Xarfait yuriH.
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©I1-DAPABU ATHIHIAFB! KA3AK MEMJIEKETTIK YIITTHIK YHMBEPCHTETI

M.A.TymaHoB, b.A.Vpmamien

KaHfbiw Kocnanapabiy
apnabaTtTbliK cunaTramanapbiH
TepMoauHaMuUKanbiK ecentey

MeToIMKATBIK HYCKay

Anmarsr 1998
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Buctiara 51-apati aTbitarsl Kaxik MeMIEKETTIK YITTHK
VHUBEPCUTETIHIH OKy-DiCTeMeIiK KeHeci XoHe X
daxymsterinin Foumsit Keneci vebinran

Mikip xasran

E.E.[JinMyxaM6e1oB - XWMHs FHUTHIMBIHBIH, KAHANAATHI, A0UCHT

M.A.Tymanos, b.A.Ypmames

SKaHFHI KOCTAaXapAblH aauabaTTHK CHMNaTTaMaiaphii
TEPMOIMHAMMKANILIK. ecerTey. METOIMKAIBIK HYCKay: “XMMUSUIBIK,
(i3iKa” MAMAHLIFE GOMBINLIA JOPIC ATATHH XHMIS aKYIBTETiHiH
arHCTpAHTTapLINA apHaTFaH. - Anmarht: Kasak yausepcuteri, 1998
16-Ger.

© “Kasak ynwpepeureti”, Gacriacht, 1998

1. JKany npoueciin meriari cunaTTaMaTApst

Kanswm  OKYHCHINl  OHEDICTMXACH  MeH  KyMBC icrey
KAGUICTTLIiriH Ke/loci CHMATTaMAap allbIK AL

T, - &any remieparypacnt, K;

x; - Kay ORIMICPIHiH KYPaMBL, MOTL/KI;

0, - Kauy T KuUYTIK SdeKTici, KIK/KT

R - ras TypaKTsIcEL, 2

Kaupsm - KocuaHhU Kypam Genmrini  Gomea,  Gyx
CHTTATTaMATAPITSL KAKCTTi TOIUHKIICH €CCIITeyTe GOajthl.

JKYMBCTEN _MAKCATH: KAHFBII OKyHenil Gelriti - Kypamst
Goitermma T, X, Qp CHTIATIaMANIapbIL
TIHBM-xi najffanansin ccermey.

2. FKanrum xyiienin TY3iTy SHTATHURACK MEH WAPITH
xapanaifsoe opMyIACKN ecemrTey

Karsm Kyitcieptin, Gacum Gexiri  C,H,O,N  sfemenriep
Kipetill KOCKUTHCTApJtaN Ty, BYl 5TCMOIITED/IiN MOMIIEpi MmaprTh
Kapanaifbiv (JOpMYJIa TypIHIC KasbUrabt

CuHyONg,

MYILIAES MHICKCTEp KAHFLI KYHCHiH | KT - 4Tkt SACMCHTICPIIR MO
CallLiH KopeeTer
KaWFRII  KyHCHH OACTAIKH  TMOTCHUMATIBIK OHEPIHACH
CTAHAGPTTN KATQILIAFL TY3UTy ORTAIIASCH AH'-MEH CHILATTAIRTH.
ATAIITAI CHIIATTaMATAp ATHTHBTIK €DK GOMMHILA CCenmTenei:

a=Zga

b=Igb

c=rgq 0]
d=xgd

AH = 5 g AR},

MYHJI g - KaHFBUI KYHOHII i-1iTi KOMTIOHOHTIII MAcCANLIK ~ YJieci, d;,
by ¢, d, AH - i-mi xommonenTrin 1xr - nars CH,ON - win MOL
CANE KoHE TY3UIY IHTAIBIIICH, CoKeciHIe.

a, by, ¢, d, AH MOHICDI KaHFRI KYHCICDIH HEFYPILIM KOTI
KOITAHFLTATHIH KOMIIOHCHTIEPI YHIiH 1-11li KecTenie Kearripurei.
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3. ToTmRTHprLITLI MoMmEpiK KoXppmmENT

3Kamy OHIMICDIlill KyPAMBIN ecerrrey oitici
CATHCTHPMATE  MoJIIICpiHe

c

GalbianbIcT,
MOMICPIK KOO(HUITICHTI ¢ CHIRATTAMIE:

2a+b/2

> 1 Goiica, TOTHKTHPFRIT apTHIK,
@< | Goica, OTHIH apTHK.

OHBI

TOTHIKTHIPFBILITHIL
TOTHIKTHIPFLIITHI

@

4. TOTHIKTLPTEIIITHIN APTHIK Me.Tmepinteri Kawy
omiMiepinin Kypamhmn ecenrey

H,0, Ny, O, Tyauieit, conbnert Gipre

1/2-N;+ 1/2- 0; = NO

TOTHKTHPFHIN apTHIK GOMFARA, TOIK, Xaty onixyiepi CO;,

®)

TeTe-TeITiK peakiuicha coftkec NO-Hill a31arail MOJINep ATHHATHL.

MejTIepi.

Kextiptren

Xxo

o™ o)

Byt PCAKILAHH TeTIC-TCHTIK TYPAKTHCH

©)

My1ua x; - Kany OHIMICPIHIH 1 KI' -J(arbl i-1ti Ta3IbiH MOTBAIK

K) ok TommepaTypara Toyeti, oMb MoRepi 2-1mi Kectene

2-kecte.
LK 1000 1200 1400 1600 1800
K, | 85210° | 523.10* | 1.9110° | 505107 | 1.08-107
T.K | 2000 2200 2400 2600 2800
( Ki | 197102 | 2.23.107 | 4.8810% | 69010 | 9.30.107
6

Katy KesiHeTi SICMEHTTEPIiH CAKTATY TCIVICYICPill KasaEK

a=ixc,
b=2-xyp »

€=2-xco, + Xy +2: Xy, +Xn0

d=xyo+2-3y,

Kana allILMATH ¥ = Xyo eHTiscex, (7) Kyfienen

Xco, =, Xy, =d/2-yI2;
Xuo=bl% ¥gy=cl2-a-bl4-yi2 ®

BT
(8) - Toreyepii (6) - KaTHHACKa Ko,

A" e ®
[ z'] '[54 T4 2)

WM.
Benrbieyep enriseltix

a=c-2a-b/2 (10)
a,=4/K} -1 a1
@y=d+c-2a-b/2 12)

Conna (9)-xarsiacran Geiricis y TaGhuas::

d
= (13)

(8)-rerutey iR (13)-menrivi Kairy OHIMICDINiH X, KYDaMEIH Tabyra
MYMKIHIGK GepMeii, ceGei Giare T, TeMIIEDATYDAXarsi Telle-TeHK
KOHCTAHTACHIHEL MoHi Genricis. Benricis xamy roMiicparypachi 7,
SHEPITSL CAKTATY TEHJIEYIHER ecerTeert:

AH2 = T [(AHS), + @), (1, - T)] 4
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Karthl  KoMe  CYMWK  KaHFRI  KyHenepiin  KypaMst
KOMITOHEHTTEDIIH MACCATHIK YleciMer Gepiier, % .

I-mucas, EXi saTTan TYDATHH KOMIOSHIGI Gepimrer: SO%
notosa (12% N)  kowe SO%  MMTDODIMIEpHH.

HyTpOT
KOMNOSMIBISTHBN  TY3UTy SHTATHIWACHH KoHe MMAPTTH  Kapamadbiv
(DOPMYIACKIL CCOITEY KCPCK.

Ecerreyui (1) opmynanap keme l-mi  keere  Goiinuiua
Kyprisemis.

a=05-22.75+0.5-13.21 = 17.98 Monb/Kkr
b=10.5-29.35+ 0.5 - 22.02 = 25.68 momb/KT
0.5 -35.09 + 0.5 - 39.64 = 37.87 monn/xr
d=0.5-857 +0.5-13.24 = 10.88 Monb/kr
AH’=-0.5 2753 - 0.5 - 1462 = -2107.5 KIIX/Kr

Tas Tepisni  Kaurein  KyHeNepAH  KypaMi  oneriimic
KOMIIOHEHTTEpINiH KeteMiK yieci Typitie Gepireni. Ocht ceGenrrei (1) -
OpMYTATADMEIT €CemTey  KYPIiSY YINIH KONEMAK YieCT MacCalbik
YilecKe ayiapy Kaker. CofiecTi (opMyTatapis Taby yuwiisi A xorc B
ra31apIal TYDATHIT KYHCHI KapaCTHIpAHbIK. OChl Ta3lapibiil KOIeM/IiK
yrieci colfKeciHilie @ XoHe b Golica, KOCHAILI MOTKIIK MACCACH

e W @

MYIIA g, gy - A KoHe B-HHH MOIBAIK Maccatapii. (2)-Karuiacrai
Ta3IaPIBI MACCATBIK, YJleci IBIFajIh:

aty a
gt g -TH )
H #
2-mucan. H, xoue O, Kocrackt 1:1 XaThmacta Gepirrer. Tysiry
SUIUILIHACHT KOHC WIAPTTH Kapanafii dOpMYTACHH Taby Kepex.
Ecentrey (2), (3) (bopMynanap GoJHHINA catay/iai GacTaTaL.

4#=05-2+05-32=17

_052

_ _05:32
LT

=0.059, =——"=0941
& 7
ApH Xapali ecermeyni (1) - (opMyrarap xomc l-mi kecre
GofiiHiuta Kyprisemis.
a=0; b=1000-0.059 =59 c=0941-625=588;
d=0; AH°=0.

I-xecre. KciiGip Kaumm Aylciepiist KoMIONHTTCpitit
Tysiy OUTAILIMACH MCH MGpTTH Kapalaiuim
(hopmyranapsi.
N | Kosmomenr | dopmyra | aH wom/xr |
Whifia| & b o 4

1. | murponemonosa

1L5% N — | 907 [ 2335 | 3070 | 3587 | 821

120% N [ 2153 [ 2275 | 2935 | 36.09 | 857

124% N — | 2635 | 2208 | 2828 | 3626 | 885

128% N — [ 2514 | 2180 ] 2720 | 3644 | 0.14

(13.2% N) — 2392 | 2132 | 2612 | 3662 | 9.42
2| pormmepun | CHsNyOs | -1462 | 13.21 | 22.02 | 39.64 |13.21
3. | sascum CyHy | -1852 [ 7092 14893 | o | o
4| momuavan | CH)N | 204 | 7096 | 65.05 | 0| 591
5. | xawopa CHiO | -1864 | 6569 | 105.10 | 657 | o
6. | mbynuiranar | C\eH0, | -2845 | 57.48 | 79.04 | 1437 | 0
7. |omanon (¢) CHO | -5837 | 4343 ] 1303 [ 2772 o
8. |omwiodupi () |CHicO | -3432 | 5748 | 71904 | 1437 | o
T H,0 15889 | 0 | 102 [ sssi| o
10. | rpagur G o ls33] o 0o o
11. | Meran CH, -4678 62.5 250 0 0
12. | anerwien CH, 8721 [ 769 | 769 | 0 | 0
13. | oran CH, 2822 | 667 | 200 | 0 | 0
14. | nponan CuHy 2360 | 682 [ 1818 | 0 | 0
15. | wsobyran CHy |-23193] 690 | 1724 | 0 | o
16. | Gewson (c) CeH 6286 | 769 | 769 | 0 | 0
17. | rexcan (¢) CH | 2312 [ 698 | 1628 | 0 | 0
18. | aya = 0 0 0 | 146 | 548
19. [ oneri o 0 0 0o 625 0
20. | eyreri H 0 o [ o [o





