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JucuunirHa « Pu3nyecKas M KOJLJIOM/IHAS XUMHUI»

3ausarue Ne 2

Tema: OnpenesieHre TeNJIOTHI HeliTpaJIu3anun



Bapuanr 1

3agaua 1. Berunciure AG n AA’ B CTaHIAPTHBIX YCIOBHMAX I peakiuu Ho(r) +
Cly(r) = 2HCI(r). VYkaxwre BO3MOXXHOCTH CaMOIIPOM3BOJILHOTO TMPOTCKAHUS
xumuyeckon peakunu. Paccunraiite Kp u Kc. Heodxonumele aiis pacuera qaHHbIE

B3ATh U3 [Ipunoxenus.

Bapuant 2

3agauya 1. Berunciure AG u AA’ B cTaHZApTHBIX YCIOBHAX 11 peakiuun MgO(T)
+ COy(r) = MgCOs3(T). YKaXUTe BO3MOKHOCTh CAMOIIPOU3BOJIHLHOTO TPOTECKAHMS
xummudeckoit peakiuu. Paccunraiite Kp u Kc. Heooxoaumsie st pacuera naHHbIS

B3ATh U3 [Ipunoxenus.

Bapuant 3

3agaua 1. Beruuciure AG' m AA’ B CTaHIAPTHBIX YCIIOBUAX IJIS PEAKLUH
Mg(OH)a(t) + COx(r) = MgCOs(t) + HO(r). VYkaxure BO3MOKHOCTD
CaMOIIPOU3BOJIBHOTO INMPOTEKaHUsI XMMHUYECKOU peakuuu. Paccumrainte Kp u Ke.

H€O6XOI[I/IMBIC AJI1 pacucTa JaHHBIC B3ATh U3 HpI/IJ'IO)KCHI/ISI.

Bapuant 4

3agaua 1. Beruuciure AG' m AA’ B CTaHIAPTHBIX YCIIOBUAX U PEAKLUH
NH.CI(Gx) = NHs3(r)+ HCI (1). Ykaxute BO3MOXHOCTH CaMOIPOHU3BOJIBHOTO
npoTeKkaHuss xumudeckond peaknuu. Paccuumraiite Kp m Kc. Heobxomumeie mis

pacucTa JaHHBIC B34Thb U3 HpI/IJ'IO)KeHI/ISI.

Bapuanr 5

3agaua 1. Borunciure AG u AA" B cTangapTHbIX yenoBusx s peakiun CO(T) +
H,O(x) =CO2(r)+ Ha(r). VYkaxute BO3MOXHOCTb CaMOIIPOU3BOJIBHOTO
poTeKaHus XxuMmudeckor peakmuu. Paccumrairite Kp m Kc. Heobxomumbie mis

pacueTa JaHHBIC B3SATh U3 HpI/IJ'IO)KeHI/ISI.



Bapuanr 6

3agaua 1. Berunciure AG u AA’ B cTaHIapTHHIX ycuoBusax mis peakiuu CoHy(r)
+ Hy(r) = CyHe(r). Ykaxutre BO3MOXKHOCTH CaMOMNPOU3BOJIBHOTO MPOTEKAHUS
xumuyeckon peakunu. Paccunraiite Kp u Kc. Heodxonumele aiis pacuera qaHHbIE

B34ATH U3 HpI/IJIO}KeHI/IH.

Bapuant 7

3agava 1. Bounciure AG' 1 AA’ B CTaHIapTHBIX YCIOBHsAX i peakiuu C(T) +
H,O(r) = CO(T) + Ha(T). YKaxuTe BO3MOKHOCTh CAMOIIPOU3BOJILHOTO MPOTEKAHUSI
xumuueckoil peakuuu. Paccuuntaiite Kp u Kc. Heo6xoaumsle aiist pacuera JaHHbIE

B3ATh U3 [Ipunoxenus.

Bapuant 8

3agaya 1. Berunciure AG' u AA™ B cTaHaapTHBIX ycnoBusax mus peakiuu CO(r) +
Cly(r) = COCly(r). Vkaxure BO3MOKHOCTH CaMOIIPOM3BOJIBHOTO MPOTCKAHHUS
xumuueckoit peakuuu. Paccunrtaiite Kp u Kc. Heobxoaumele 1151 pacuera 1aHHbIC

B34Th U3 Ipunoxenus.

Bapuant 9

3agaua 1. Beruuciure AG u AA’ B cTaHgapTHEIX yclnoBusx s peakiuu CoHy(r)
+ HyO(r) = Co;Hs0OH(r). YkaxuTe BO3MOKHOCTh CAMOITPOU3BOJILHOTO MPOTEKAHUS
xumudeckon peakuuu. Paccuuraiite Kp u Kc. Heo6xonumele aiis pacuera qaHHbIe

B34Th U3 lIpunoxenus.

Bapuant 10

3agauva 1. Berunciure AG' u AA" B cranmapTHBIX yenoBusx 1 peakiuu CO(r) +
Hy(r) = C(1) +H2O(r). YKaxkutre BO3MOXHOCTh CAMOINPOU3BOJIBHOTO MNPOTEKAHUS
xumuueckoit peakuuu. Paccunrtaiite Kp u Kc. Heobxoaumele 15 pacuera JaHHbIC

B34Th U3 lIpunoxenus.

BapuanT 11



3agaua 1. Beruuciaure AG u AA’ B cTaHaapTHEIX ycnoBusx s peakuun CoHy(r)
+ HO(x) = CoHsOH(x). VYkaxute BO3MOXKHOCTh CAaMOIPOU3BOJIHLHOTO
npoTeKaHusi xumuueckod peakumu. Paccumrtaiite Kp m Kc. HeoOxonumbie mms
pacyeTa aHHbIE B3Th U3 [Ipunoxenus.

Bapuanr 12
3agauya 1. Bpruuciure AG' m AA’ B CTaHIAPTHBIX YCIIOBHAX MJIS PEAKLUH
4HCI(r)+O2(r)=2H20(k)+2Cly(r). YkKaxkutre BO3MOXKHOCTh CaMOIPOU3BOJIHLHOIO
npotekaHusi xumuuecko peakuuu. Paccumtaiite Kp u Kc. Heobxomumbie miis
pacuera JAaHHbIe B3ATh U3 [Iprnoxenus.

Bapuant 13
3agauva 1. Berunciure AG u AA’ B CTaHIapTHBIX yCIOBUAX i peakuuu 6C(T) +
6H(r) = CgHe(r). Ykaxute BO3MOXKHOCTH CaMOMPOU3BOJIBHOTO MPOTEKAHUS
xuMuueckoil peakuuu. Paccunrtaiite Kp u Kc. Heobxoaumele 1151 pacuera JaHHbIC
B3ATh U3 [Ipunoxenus.

Bapuanr 14
3agaua 1. Beruuciure AG' m AA’ B CTaHZAPTHBIX YCIIOBUAX MIJIS PEAKLUH

CaCOs(t) = CaO(r) + COz(r). YkaxuTe BO3MOKHOCTH CaMOIIPOU3BOJILHOTO
npoTekanus xumudeckor peakinuu. Paccuutaiite Kp u Kc. Heobxoaumeie mis
pacuera AaHHbIe B3Th U3 [Ipuioxenus.

Bapuanrt 15
3agauya 1. Berunciure AG' m AA’ B CTaHZAPTHBIX YCIOBHAX MIJIS PEAKLUH
CHa(r)+Cla(r)=CH3Cl(r)+ HCI(r). YkaxuTe BO3MOKHOCTH CaMOIIPOHU3BOJIHLHOTO
npoTeKaHus XxuMmudeckord peakmuu. Paccuumraiite Kp m Kc. Heobxomumbie mis
pacudeTa gaHHbIE B3STh U3 [IpuoxeHus.

BapuanT 16
3agauya 1. Beruuciure AG' m AA’ B CTaHOAPTHBIX YCIOBHSAX MIJIS PEAKLUH
NHa3(r)+5/40,(r)=NO(r)+3/2H,0(T). YKaxuTe BO3MOKHOCTH CAMOIIPOU3BOJILHOTO
npoTekanus xumudeckor peakinuu. Paccuutaiite Kp u Kc. Heobxogumeie mis

pacucTa JaHHbIC B3ATb U3 HpI/IJ'IO)KeHI/IH.



IIpuioxennue.

CTaHI[apTHbIC TCPMOANHAMUYICCKHUEC BEJIIMIYNHBI HCKOTOPBIX COCI[I/IHGHI/Iﬁ

AH%sp— cTanmapTHas TeraoTa 00pa3oBaHus BEIecTBa, K/ /MoIb;

AG6p— cTaHTApTHOE M3MEHEeHNE dHepruu [ nb0ca mpu 00pa3oBaHUM CIOKHOTO

BEII[ECTBA M3 MPOCTHIX BEMIECTB, KJK/MOIIb;

AS®e— cTanmapTHas SHTponus BemecTsa, [[x/(monb K);

K — KPUCTAJUTMYECKOE COCTOSHUE; K — KUKOE COCTOSHUC;

T — ra3000pa3HOEe COCTOSIHUE; a( — BEMIECTBO (MOH) B BOJTHOM PacTBOPE.

BelecTso AHY%, 208 | AHO, 208 | S%os8 AGY, 208 | CP%,2908
KO/ Monb KOx/Mmonb Dx/(monb*K) KOx/Mmonb Ook/(monb*K)

H2 () 0 -285,84 130,52 0 28,83
O2() 0 205,04 0 29,37
Cirpadur) 0 -393,50 5,74 0 8,54
Cl2 ) 0 222,98 0 33,93
Bra(n 30,91 245,37 3,14 36,07
N2 (r) 0 191,50 0 29,10
Fe ) 0 27,15 0 24,98
Capm 0 41,62 26,28
CO( -110,53 -282,98 197,55 -137,15 29,14
CO2(n) -393,51 213,66 -394,37 37,11
CaCa ) -59,83 -1359,42 69,96 -64,85 62,72
CaCOs ) -1206,83 91,71 -1128,35 83,47
CaO) -635,09 38,07 -603,46 42,05
Ca(OH)2 () -985,12 83,39 -897,52 87,49
FesO4 -1117,13 146,19 -1014,17 150,79
Fe203 ) - 821,32 89,96 103,7
H20 (1) -241,81 -44,02 188,72 -228,61 33,61
H20 (%) -285,83 69,85 -237,23 75,30




HCl () 92,31 186,79 -95,30 29,14
HBr () -36,38 198,58 -53,43 29,14
MgO @) -601,49 27,07 -569,27 37,20
MgCOs () -1095,85 65,10 -1012,15 76,11
Mg(OH)2 -924,66 63,18 -833,75 76,99
NHs (1 -45,94 192,66 -16,48 35,16
NHaCl () -314,22 95,81 -203,22 84,10
NO2 () 33,89 240,45 52,29 37,11
NO () 90,37 210,62 87,58 29,83
N2Oa () 11,11 304,35 99,68 79,16
S0:Cl2 (1) -358,70 311,13 -318,85 77,14
COCl2 () -219,50 283,64 -205,31 57,76
SO (1 -296,90 248,07 -300,21 39,87
SOy -395,85 256,69 -371,17 50,09
CHa -74,85 -890,31 186,27 -50,85 35,71
CaHa (1 226,75 -1299,63 200,82 209,21 43,93
CaHa () 52,30 -1410,97 219,45 68,14 43,56
CaHe (1 -84,67 -1559,88 229,49 -32,93 52,64
CH3CHO () -166,00 -1193,07 264,20 -132,95 54,64
CaHsOH (1 -234,80 -1409,00 281,38 -167,96 65,75
C2HsOH () -276,98 -1366,70 160,67 -174,15 111,96
CH30H () -201,00 -763,4 239,76 -162,38 44,13
CH30H (x -238,70 -726,64 126,70 81,60
CH3COOH (s -484,09 -874,57 159,80 -389,36 123,40
CeHs (1 82,93 -3301,59 269,20 129,68 81,67
CeHe (x) 49,04 -3267,70 173,20 124,38 136,10
CeHa(r) -123,14 298,24 31,70 106,27




CH3COOC2Hs -469,50 -2254,21 259,00 -332,74 170,00
C12H22011 (xp) -2221,00 -5648,00 360,00 425,00
CoHsNH2 (x) 29,70 -3396,20 192,00 191,00
CH3Cl (n) -100,4 295,6 65,7

BewectBo U MOH CoctosiHne H G S 208
0bp 06p

AgCl K =127 -109,7 96,1

AgNO3 K =123 -32,2 141

Ag,0 K -30,6 -10,8 122

Al K 0 0 28,3

ARt aq —525 —481 -313

Al;03 KOPYHA, -1670 -1576 51

Al,03 3H,0 K -2568 —2292 140

B203 K ~1264 ~1184 54

H3BO3 K ~1089 -963 89,6

H3BO3 aq -1068 -963 160

Ba’* aq —538 561 12,6

BaCl; K -860 -811 126

BaCly 2H,0 K -1462 -1296 203

BaSO4 K -1465 —-1353 132

Bry K 0 0 152

Bry r 30,7 3,1 245

C rpaput 0 0 5,7

C anmas 1,9 2,9 2,4

CO r -111 -137 198

COy r -393,5 -394,4 214

COy aq -413 -386 121




H,CO3 aq =700 -623 187
HCO 3 aq -691 -587 95
CO 3° aq -676 -528 =53
ca’? aq —543 —553 55
Cao K —-636 -603 40
Ca(OH); K -987 —-897 76
CaS04 K -1432 -1320 107
CaS0O4 2H;,0 K -1762 -1565 194
CaClp K —795 —-750 114
CaCly aq —878 ~815 55
CaCl 6H20 K ~2607
BelecTBo nam MoH CocTosHuMe ° ° S 508
A o6p € o6p
CaCOs3 K -1207 -1129 93
Cly r 0 0 223
Cl>0 r 76 94 266
HCI r -92,3 -95,3 186,7
HCI aq -167 -131 55
COCly r -219,5 -205,31 283,64
CrO 4* aq -863 —706 38,5
Cry0 72 aq -1461 -1257 214
cu®* aq 64,4 65 99
Cudl K -136 -118 84,5
CuCl; K -206
CuSOg4 K =770 —662 113
CuSO4 5H,0 K —2278 —-1880 305
F aq -329 -276 -9,6
HF r —269 =271 174




Fe

Fe2+

Fe3+
Fe(OH)3
FeCO3
FeCls

FeCl3 6H>0
FeSO4

FeSO4 7H,0
Ha
H+

OH

KOH

KAI(SO4)7 12H,0
KBr
KBr

aq
aq

aq
aq

aq
aq

aq

-230
—265

=251
=477

-6057
-392
-372

—680

-820

-157
—237

—229
-120,5

-107,74

32
~165
-177
-211
—58,4
-282
~441
—5137
-379
-385

27,2
-113
-293

96

108

131

-10,5
70
189
109,6
234,4
77
175

196
73
103
92

687
96
183




€LecTeso Uin UOH

CocTosiHue

298

Hoﬁp G06p

KCl K —436 ~408 83
KCl r -216 -235 239,5
KCl aq ~419 -413 158
KCIO3 K -391 ~290 143
KI K -328 -322 104
KI aq -307 -334 212
KNO3 K ~493 -393 133
KNO3 aq -458 -393 291
KMnOg K -813 ~714 172
K2504 K ~1438 ~1320 176
Li* aq -278 -294 14
LiOH K -487 —444 50
Li»CO3 K ~1215 ~1130 90
Mgt aq -462 —456 ~118
MgCO3 K ~1113 ~1029 66
MgCly K ~642 -592 89,5
MgCl, 6H,0 K ~2500 ~1279 366
MgO K —602 -570 27
Mg(OH), K -925 -834 63
MgSO4 K ~1278 ~1174 91,6
MgSO4 7H20 K ~3384

Mn?* aq -219 —223 —84
MnSO4 K ~1064 -956 112
N2 r 0 0 191,5
NH3 r —46,2 -16,6 192,5
NH3 aq -80,8 -26,6 110
NH 4 aq -133 ~79,5 113




NH4Cl K -315 -204 94,6
(NH4)2S04 K -1179 -900 220
N,O r 81,5 103,6 220
NO r 90,4 86,7 210,6
NO3> r 33,8 51,8 240,5
N20O4 r 9,7 98,3 304,3
HNO; aq -119 -56 153
HNO3 X -173 -80 155
NO 3 aq -207 -114 146
Na K 0 0 51
Na* aq -240 -262 60
NazCO3 K -1131 -1048 136
NayCO3 10H;,0 K -4082 —3906
NaHCO3 K —948 —-852 102
NaF K -569 =541 59
BellectBo unm noH CocrosHue H:;p Go:p S on
NaCl K -411 -384 72
NaNO; K -359
NaNO3 K —425 -366 116
NaOH K -427 -380 60
NaySO3 K -1117 -1043 146
NazS04 K -1384 -1267 149
NazS0O4 10H,0 K -4324 -3644 593
Naz$;03 5H,0 K —2602
(0)) r 0 0 205
O3 r 142 163 238
P4 6enbli 0 0 44,4




P

PCl3
PCls
H2PO 4
HPO 42
PO 3,
P20 7*
PbO

PbO>
Pb(CH3COO0);

Pb(CH3C0O0); 3H,0
S
S

SOz
SO3
H>S
H2S04
HSO 4
SO 4
SiOy
Zn0
ZnCl,

ZnS0Oy
ZnS0O4 7H70

CHa

C2H2
CoHa
C2He

KPaCHbIM
r
r
aq
aq
aq
aq

K

K
K

K

pombuny.
MOHOKI.
r
r
r
aq
aq
aq

KBapL,
K

K

K

K

-18,4
-306
-399
-1302
-1299

-1284

—2276
-218

=277
-964
—-1854

0,3
—297
-395
=20
=907
—-886
-907

—859
—348

-416

-979
—-3076

OpraHuyeckue BeLlecTBa

=75
227

52
-107

—286

-325
-1135
-1094

-1026

-188

-219

0,1
-300
-370

-742
=753
—742

—805
-318

-369

—872
—2560

312
353
89

-218

69

77

32
32,6
249
256
206

17
127
17,2

42

44
108

125
387

186
201

219
229




BelwecTBo nnm MoH CocTosiHue . G 298
06p 06p

CeHe X 49 125 173
CH3Cl r -82 -59 234
CH,Cl, r —-88 -59 271
CHCl3 r -100 —67 296
CClg r -107 —64 309
CH3Br r -35,6 -26 246
CH3Br; r -4,2 -5,9 294
CHBr3 r 25 16 331
CBrg r 50 36 358
CH30H X -239 -166 127
C2HsOH R -278 -175 161
C2Hs50C3Hs X —-279,49 -123,05 253,13
C2Hs50C3Hs r —252,21 -122,39 342,67
nnuepwuH X -671 -479 205
dopmanbaerng, r -116 -110 219
Auetanbaerng, r -166 -134 265
AueToH —247 -154 199
HCOOH —-410 -346 129
HCOO aq -410 -335 92
CH3COOH X —487 -392 160
CH3COO™ aq 489 -404 205
C3H7COOH X =535 -376 226
C3H7COO™ K -536 -372 202
lntoko3o-1-pocdopHas aq -1789,5
Kucnora
HuTtpobeH3on X 16 146 224
AHUNNH X 31 149 191




rnnynH

rnvynH

UncrteunH

L-nenuymH
D,L-nenuunrnnumnH
FnuymnranymH
MNupysaTt-noH
L-mono04YHaA Kucnota
Caxaposa
D-rnoko3a

D-rnwokKo3a

aq

aq
aq
aq
aq
aq

aq

~537
-523

-532,6

~643,4

—734,3
-596,2
—686
—2222
-1263,8
-1274,5

-378
-380
—342,7
-352,3
-464
492,1
-472,4
-539
—1545
-917,0
-910,6

103,5
158,6
169,9
207,5

231,4
171,5
222
360
269,5
212,1




TennoTbl cropaHus (

HO

crop

, KIDK/MOsb) HEKOTOPLIX BELLECTB

Bewectso CocTtosiHne ) Bewiectso CocTosHue 0
H crop 7 rop
H2 r -286 CaHy r -1305
CHy r -882 C2HsOH X -1371
CH3Br r =770 CoHs0C;Hs X -2727
CHsCl r -687 NH,CH,COOH K -981
CHsl K -815 CO(CH3)2 K -1786
CH3NH; -1071 C3HgO X -1986
CH3OH X =715 CsHe X -3273
CH,0O r =561 CeH12 K -3920
HCOOH X —-263 CeHsNH3 X -3396
CO(NH3)> K -634 CeHsNO2 X -3093
CHCl3 X =373 CeHsOH -3064
CHI3 K —-677 [ntoKo3a K -2810
CoHg r -1541 dpykTO3a K —2827
C2H4 r -1387 CH3COOH X —876

CpeAHﬂﬂ yAernbHasA Tensiota NoJyiIHOro OKncrneHuns
OCHOBHbIX KOMMNOHEHTOB NnuilleBbIX NPOAYKTOB

BewecTtBo Q, KOx/r Q, Kkan/r
benkun 17 4,1
Hupbl 39 9,3

Yrnesogpbl 17 4,1




