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Tab6auma 2. ATOMHBIE MacChl DJIEMEHTOB.

3HaveHMS IPUBEACHBI B 2.€.M., YUCJICHHO COBIA/IAl0OT CO 3HAYCHUSMHU BBHIPAKCHHBIMU
B I/Moib. BennunHa B ckoOKax O3HadaeT MOTPEIIHOCTh OMPECICHUs B MOCIESIHEM
3Hake. Hanpumep, misa Ag 107.8682(2) oznauaet 107.8682+0.0002. [l 31eMEHTOB,
HE 00pa3ymoIUX CTaOWIBHBIX M30TOMOB, MPUBEACHO MACCOBOE YHCIO (CyMMapHOE
KOJIMYECTBO HEUTPOHOB M MPOTOHOB) JJII HAU00JIee YCTOMYNBOTO U30TOTA.

JJIeMeHT Z ArtomHas Macca JJIeMeHT Z ArtomMHas Macca
AcC AKTUHUHA 89 227 Fr ®panmuii 87 223
Ag Cepebpo 47 107.8682(2) Ga Tammmwn 31 69.723(1)
Al ATOMHUHMIA 13 26.981538(2) Gd Tapmonununii 64 157.25(3)
Am Amepunuit 95 243 Ge T'epmanwnii 32 72.64(1)
Ar AproH 18 39.948(1) H  Bomopon 1 1.00794(7)
As MEIIBSK 33 74.92160(2) He T'enuii 2 4.002602(2)
At Acrtat 85 210 Hf Tadpuuit 72 178.49(2)
Au 30510TO 79 196.96655(2) Hg Pryts 80 200.59(2)
B bop 5 10.811(7) Ho Tompmmii 67 164.93032(2)
Ba bapwuii 56 137.327(7) Hs Xaccwit 108 277
Be bepunnmii 4 9.012182(3) I Hon 53 126.90447(3)
Bh bopwuit 107 264 In  Unawmii 49 114.818(3)
Bi Bucmyt 83 208.98038(2) Ir  Upunuii 77 192.217(3)
Bk bepkinii 97 247 K Kanuii 19 39.0983(1)
Br Bbpom 35 79.904(1) Kr  Kpunron 36 83.798(2)
C Yraepon 6 12.0107(8) La JlanTtan 57 138.9055(2)
Ca Kanpbmit 20 40.078(4) Li  Jluruit 3 6.941(2)
Cd Kaamuii 48 112.411(8) Lr JloypeHncuii 103 262
Ce Lepwmii 58 140.116(1) Lv Jlueepmopuit 116 291
Cf Kamdopuuii 98 251 Lu Jhrorenuii 71 174.967(1)
Cl Xnop 17 35.453(2) Mc MockoBuii 115 288
Cm Kropwuit 96 247 Md Mennenesuii 101 256
Cn Komepuumuit 112 285 Mg Marnui 12 24.3050(6)
Co KobGanbT 27 58.933200(9) Mn Mapranen 25 54.938049(9)
Cr Xpom 24 51.9961(6) Mo Monubaen 42 95.94(2)
Cs [e3wmit 55 132.90545(2) Mt MeiitHepuit 109 268
Cu Menn 29 63.546(3) N  Asor 7 14.0067(2)
Db JyOoHmit 105 262 Na Harpuit 11 22.989770(2)
Ds Hapmmragruin 110 281 Nb  HwuoOwuii 41 92.90638(2)
Dy Jucnpo3swii 66 162.500(1) Nd Heomum 60 144.24(3)
Er Opbuii 68 167.259(3) Ne Heon 10 20.1797(6)
Es OuHmreran 99 252 Nh  Hwuxonuit 113 284
Eu EBponuii 63 151.964(1) Ni  Hwuxenn 28 58.6934(2)
F dTop 9 18.9984032(5) No HoGenmii 102 259
Fe XKenezo 26 55.845(2) Np Henryuuii 93 237
FI dnepoBuii 114 289 O  Kucnopon 8 15.9994(3)
Fm Depmuii 100 257 Og Oranecon 118 294




DJIeMeHT Z ArtomMHas macca
Os  Ocwmuit 76 190.23(3)
P docdop 15 30.973761(2)
Pa IIporaktunmii 91 231.03588(2)
Pb  Csunen 82 207.2(1)
Pd [MTammaawmii 46 106.42(1)
Pm IIpomerui 61 145
Po Ilononnit 84 209
Pr  Ilpa3zeonum 59 140.90765(2)
Pt IInatuna 78 195.078(2)
Pu Ilnyronuii 94 244
Ra Pamnii 88 226
Rb  PyOummii 37 85.4678(3)
Re  Penunii 75 186.207(1)
Rf  Pesepbopmuii 104 261
Rg Penrtrennii 111 272
Rh  Ponuii 45 102.90550(2)
Rn Pamon 86 222
Ru Pyrennii 44 101.07(2)
S Cepa 16 32.065(5)
Sb  Cypsma 51 121.760(1)
Sc  Ckangmit 21 44.955910(8)
Se Cenen 34 78.96(3)
Sg Cubopruii 106 266
Si  Kpemuuii 14 28.0855(3)
Sm Camapuii 62 150.36(3)
Sn  Omnoso 50 118.710(7)
Sr  Crponuuit 38 87.62(1)
Ta Tantan 73 180.9479(1)
Tb  TepOuii 65 158.92534(2)
Tc  Texueuuit 43 98
Te Temnyp 52 127.60(3)
Th  Topwuii 90 232.0381(1)
Ti  Twuran 22 47.867(1)
Tl Tanmmi 81 204.3833(2)
Tm Tymui 69 168.93421(2)
Ts Tenneccun 117 295
U  Vpan 92 238.02891(3)
V  Bananmii 23 50.9415(1)
W  Boasdpam 74 183.84(1)
Xe Kcenon 54 131.293(6)
Y  Urrpuit 39 88.90585(2)
Yb HrrepOuii 70 173.04(3)
Zn Ilunk 30 65.409(4)
Zr  IlupkoHui 40 91.224(2)
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Tabuua 4. Kpucranioxumudeckue paanycbl aTOMOB M HOHOB.

Pannycel aTOMOB onpenesieHsl U3 KpaT4aullinX pacCTOSIHUM B KPUCTAIIAX IPOCTBIX
BELIECTB. PajinyChl HOHOB BHIYKCIIEHBI HCXO/IS M3 PaMyCca THIIOTETHYECKOro HoHa O
1.40 A. B.C. — BBICOKOCITMHOBOE, H.C. — HU3KOCIIMHOBOE COCTOSIHHE HOHA.

MT gy, A | T ku A | O'T gu A
(uoH) (uoH) (uoH)
Ag 1.44 Ca 1.97 Cs 2.67
Ag’ 2 0.67 Ca’* 6 1.00 Cs* 6 1.7
4 1.02 7 1.07 9 1.78
5 1.12 8 1.12 10 1.81
6 1.15 9 1.18 12 1.88
7 1.24 10 1.28 Cu 1.28
8 1.3 12 1.35 Cu’ 2 0.46
Ag*t 4 0.65 Cd 1.56 Cu* 4 0.62
Al 1.43 Cd* 4 0.84 5 0.65
A" 4 0.39 5 0.87 6 0.73
5 0.48 6 0.95 Dy 1.77
6 0.53 7 1.03 Dy** 6 0.908
As 1.48 8 1.07 8 1.03
As>* 4 0.335 12 1.31 Er 1.75
6 0.5 Ce 1.83 Er’* 6 0.881
Au 1.44 Ce** 6 1.034 8 1
Auv’t 4 0.7 8 1.14 Eu 2.2
B 0.91 12 1.29 Eu”* 6 1.17
B3* 3 0.02 Ce* 6 0.8 8 1.25
4 0.12 8 0.97 Eu** 6 0.95
Ba 2.21 Co 1.25 8 1.07
Ba’* 6 1.36 Co** 6(n.c) 0.65 Fe 1.26
7 1.39 6(8.c) 0735 |Fe*  4(mc) 0.63
8 142 |Co®™  6(mc) 0.525 6(n.c) 0.61
9 1.47 6(B.c.) 0.61 6(8.c.) 0.77
10 1.52 | Cr 127  |Fe  4(Bc) 0.49
12 1.6 Ccr®*  6(mc) 0.73 6(1.c.) 0.55
Be 1.13 6(s.c.) 0.82 6(s.c.) 0.645
Be?* 3 0.17 Crt 6 0.615 Ga 1.39
4 0.27 Cr* 4 0.44 Ga’* 4 0.47
Bi 1.82 6 0.55 5 0.55
Bi** 5 0.99 Cr 4 0.34 6 0.62
6 1.02 8 0.57 Gd 1.79
8 1.11 Cr® 4 0.3 Gd** 6 0.938
C 0.92 8 1.06
CcH 4 0.08
Ge 1.39 Mg 1.6 Os 1.35
Ge*" 4 04 Mg?* 4 0.49 Os* 6 0.63




a-T

K4. rA K.4. r,A K.4. r, A
(uoH) (uoH) (uoH)
6 0.54 6 0.72 Pb 1.75
8 0.89 Pb** 4 0.94
Hf 1.59 Mn 1.3 6 1.18
Hf" 6 0.71 Mn*  6(mc.) 0.67 8 1.29
8 0.83 6(s.c.) 0.82 9 1.33
Hg 1.6 8 0.93 11 1.39
Hg" 3 0.97 Mn** 5 0.58 12 1.49
Heg?t 2 0.69 6(m.c.) 0.58 Pb* 6 0.775
4 0.96 6(B.c) 0.65 8 0.94
6 1.02 Mn** 6 0.54 Pd 1.37
8 1.14 Mn®* 4 0.27 Pd* 2 0.59
Ho 1.766 Mn’* 4 0.26 Pd** 4 0.64
Ho** 6 0.894 Mo 1.39 6 0.86
8 1.02 Mo** 6 0.67 Pd** 6 0.76
In 1.66 Mo** 6 0.65 pPd* 6 0.62
In** 6 0.79 Mo>* 6 0.63 Pr 1.82
8 0.923 Mo®* 4 0.42 Pt 6 1.013
Ir 1.36 5 0.5 8 1.14
Ir** 6 0.73 6 0.6 Pr* 6 0.78
Ir** 6 0.63 7 0.71 8 9.9
K 2.36 Na 1.89 Pt 1.38
K* 6 1.38 Na* 4 0.99 Pt+* 6 0.63
7 1.46 5 1.00 Rb 2.48
8 1.51 6 1.02 Rb* 6 1.49
9 1.55 7 1.13 7 1.56
10 1.59 8 1.16 8 1.6
12 1.6 9 1.32 12 1.73
La 1.87 Nb 1.45 Re 1.37
La** 6 1.061 | Nb* 6 0.71 Re** 6 0.63
7 1.1 Nb* 6 0.7 Re** 6 0.52
8 1.18 Nb** 6 0.69 Re®* 6 0.52
9 1.2 Nb>* 4 0.32 Re™ 4 0.4
10 1.28 6 0.64 Rh 1.34
12 1.32 Nd 1.82 Rh** 6 0.665
Li 1.55 Nd** 6 0.995 Rh* 6 0.615
Li* 4 0.59 8 1.112 Ru 1.33
6 0.74 Ni 1.24 Ru?* 6 0.68
Lu 1.74 Ni 6 0.7 Ru** 6 0.62
Lu** 6 0.848 | Ni** 6(a.c.) 0.56
8 0.97 6(B.c.) 0.6
Sb 1.61 Tc 1.36 \Y 1.34
Sb** 4 0.77 Tc* 6 0.64 V2t 6 0.79
5 0.8 V3t 6 0.64




a-T

a-T

(uoH) K.4. r, A -
Sb 6 (uon) 4 rA
Se 061 womy KT nA
Sc3 6 1.64 Vo 7] '
g 0.73 Ti 5 0.355
0.87 Ti2t 6 1.46 6 0.46
Tt 0.86 0.64
: 6 0.6
Si Ti* 5 67 | W
p 0.26 Tl 0.605 W6+ 4 0.65
1.81 6 1.5 6 0.58
Sm3+ 6 . 8 . Y .
o 0.964 X 1.6 Y3+ 6 1.81
Sn Al R 1.76 q 0.892
St 1.58 0.88 1.015
8 1.2 8 | 9 1.1
Sn4+ 6 22 Tm Yb )
St 0.69 Tm3* 1.74 Yb3* 1.93
2.15 6 0.86 6 0.85
Sr2t 6 . 3 .869 2 .858
1.16 U 0.99 7n 0.98
7 121 U3+ 6 153 Zn2+ 4 139
8 125 luv 7 1.06 ) 0.6
10 132 098 | Zr 0.745
12 ] 8 ] ]
Ta 44 9 Zr4+ 6 6
T 3+ 1.46 U5+ 1.05 0.72
a” 6 0.67 6 0.76 7 0.78
Ta4+ 6 . 7 . 8 .
T 5+ 0.66 U6+ 0.96 0.84
a 6 2
0.64 1 0.45
™ 8 0.69 . 0.46
TH 6 1.77 ; 0.75
o 0.923 0.88
1.04
Tb4+
6 0.76
8 0.88




Tadanna 5. JHeprum HOHU3AUNH AaTOMOB M HOHOB.

DHeprus Mocie0BaTeIbHOT0 OTPhIBA EPBOT0, BTOPOTO, TPETHETO U T.J. SIIEKTPOHOB
(coorBercTBeHHO I, I, Iz M T.1.) OT ra3o00pa3HBIX aTOMOB BBIpaXEHA B JIEKTPOH-
BosibTax. 15B = 1.60219-107"° JIx; B pacuere Ha 1 MOJIb 3TO COOTBETCTBYET SHEPIUH
96486.2+8.7 I Moub ! mim okpyrieHHO 96.5 K[k MOb .

Z JIeMeHT I P I3 l4 Is

1 H 13.60

2 He 24.59 54.42

3 Li 5.32 75.64 122.45

4 Be 9.32 18.21 153.89 217.71

5 B 8.30 25.15 37.93 259.36 340.17
6 C 11.26 24.38 47.88 64.49 392.05
7 N 14.53 29.60 47.45 77.47 97.84
8 O 13.62 35.12 5493 77.41 113.90
9 F 17.42 3497 62.70 87.14 114.24
10 Ne 21.56 40.96 63.45 97.11 126.20
11 Na 5.14 47.29 71.64 98.91 138.39
12 Mg 7.65 15.04 80.14 109.24 141.26
13 Al 5.98 18.83 28.45 119.97 153.79
14 Si 8.15 16.35 33.49 45.14 166.77
15 P 10.49 19.73 30.18 51.36 65.01
16 S 10.36 23.33 34.83 47.30 72.68
17 ClI 12.97 23.81 39.65 53.46 67.78
18 Ar 15.76 27.62 40.71 59.80 75.02
19 K 4.34 31.63 45.72 60.91 82.65
20 Ca 6.11 11.87 50.89 67.10 84.41
21 Sc 6.54 12.80 24.76 73.47 91.66
22 Ti 6.82 13.58 27.49 4327 99.22
23 Vv 6.74 14.65 29.31 46.71 65.23
24 Cr 6.76 16.50 30.96 49.13 69.34
25 Mn 7.44 15.64 33.67 51.20 72.45
26 Fe 7.87 16.18 30.65 54.83 75.04
27 Co 7.88 17.06 33.50 51.30 79.49
28 Ni 7.64 18.17 35.17 54.93 75.45
29 Cu 7.73 20.29 36.83 55.20 79.90
30 Zn 9.39 17.96 39.72 59.39 82.60
31 Ga 6.00 20.51 30.71 64.26 90.17
32 Ge 7.90 15.93 34.22 45.71 93.49
33 As 9.81 18.63 28.35 50.13 62.62
34 Se 9.75 21.18 30.82 42.95 68.30
35 Br 11.81 21.81 36.27 47.26 59.70
36 Kr 14.00 24.36 36.95 52.55 64.67
37 Rb 4.18 27.28 40.42 52.65 70.99
38 Sr 5.70 11.03 43.63 57.00 71.62
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Z DJ1eMeHT I I I3 I4 Is
39 Y 6.38 12.24 20.52 61.80 77.01
40 Zr 6.84 13.13 22.99 34.34 81.46
41 Nb 6.88 14.32 25.04 38.30 50.55
42 Mo 7.10 16.15 27.16 46.43 61.15
43 Tc 7.28 15.26 29.54 42.49 59.08
44 Ru 7.37 16.76 28.47 46.64 63.22
45 Rh 7.46 18.08 30.85 45.60 67.37
46 Pd 8.34 19.43 32.93 48.71 65.29
47 Ag 7.58 21.48 34.83 51.82 69.44
48 Cd 8.99 16.90 37.48 54.93 72.55
49 In 5.79 18.87 28.02 53.89 76.70
50 Sn 7.34 14.63 30.50 40.73 72.28
51 Sb 8.64 18.59 25.32 44.15 55.97
52 Te 9.01 18.60 27.96 37.41 58.74
53 | 10.45 19.13 33.17 42.49 51.82
54 Xe 12.13 21.21 32.10 44.57 57.00
55 Cs 3.89 25.08 35.24 45.60 62.19
56 Ba 5.21 10.00 37.31 48.71 62.19
57 La 5.58 11.06 19.17 49.95 66.33
58 Ce 5.47 10.85 20.20 36.76 70.48
59 Pr 5.42 10.55 21.62 38.98 57.45
60 Nd 5.49 10.73 22.08 40.41

61 Pm 5.55 10.90 22.28 41.15

62 Sm 5.63 11.07 23.42 41.35

63 Eu 5.67 11.25 24.92 42.60

64 Gd 6.14 12.10 20.62 44.05

65 Tb 5.85 11.52 21.91 39.79

66 Dy 5.93 11.67 22.80 41.47

67 Ho 6.02 11.80 22.84 42.49

68 Er 6.10 11.93 22.74 42.65

69 Tm 6.18 12.05 23.68 42.69

70 Yb 6.25 12.19 25.03 43.74

71 Lu 5.43 13.89 20.96 45.19

72 Hf 6.65 14.92 23.32 33.33

73 Ta 7.89 15.55 21.76 33.17 44.57
74 w 7.98 17.62 23.84 35.24 47.68
75 Re 7.88 13.06 26.01 37.73 50.78
76 Os 8.71 16.58 24.87 40.42 53.89
77 Ir 9.12 17.41 26.95 39.38 57.00
78 Pt 9.02 18.56 29.02 40.42 54.93
79 Au 9.23 20.52 30.06 43.53 58.04
80 Hg 10.44 18.76 34.20 45.60 61.15
81 TI 6.11 20.43 29.83 50.78 63.22
82 Pb 7.42 15.03 31.94 42.32 68.82
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I

P}

I5

l4

Is

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

Bi
Po
At
Rn
Fr
Ra
AcC
Th
Pa
U
Np
Pu
Am
Cm
Bk
Cf
Es
Fm
Md
No
Lr
Rf
Db

7.29
8.42
9.64
10.75
4.15
5.28
5.17
6.08
5.89
6.05
6.19
6.06
5.99
6.02
6.23
6.30
6.42
6.50
6.58
6.65
4.9
6
5.99

16.69
18.66
16.58
21.40
21.76
10.15
12.13
11.50

14.72
11.7

25.56
27.98
30.06
29.40
32.13
34.20
19.69
20.50

19.80
22.0

45.31
38.35
41.46
46.63
42.49
45.60
48.71
28.81

36.70

55.97
61.15
50.78
63.21
59.08
59.08
62.19

Ta6auna 6. lunoabHbie MOMEHTHI ([, B 1e0asix, D) HeKOTOPBIX MOJIEKY.I.

MouiekyJa n, D MoJiekyJa p, D MouJiekyia p, D
HF 1.91 H,O 1.86 NH; 1.46
HCl 1.08 H,0, 2.26 N>H4 1.83
HBr 0.79 OF, 0.30 NF; 0.24
HI 0.42 H,S 0.93 NaF,4 0.26
KF 7.33 H.S, 1.17 NO 0.16
KCl 11.05 SF, 1.05 NO» 0.32
KBr 10.41 SaF, 1.45 HNO; 2.16
KI 9.20 SF,4 0.63 PH; 0.58

NaCl 10.00 O3 0.53 SbH; 0.12
Nal 8.50 SO, 1.67 HCN 2.96
CsCl 10.42 S,0 1.47 CHCl; 1.06
Csl 12.1 H,Se 0.24 C,HsOH 1.68
ICI 1.21 SeF,4 1.78 HCOOH 1.35
IBr 0.65 SeO, 2.70 CH3;COOH 1.70
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Tadauua 7. CpoacTBo aToMOB K 3J1eKTpOoHY EA.

[TonoxuTtenpbHBIC  3HAYCHUS
MIPUCOCIMHCHUS JJIEKTPOHA K Ta3000pasHOMYy aToMmy. OIICHOYHBIE BEINMYUHBI
MIPUBEICHBI B CKOOKax. JIJis KuCiIopoma u cepbl JaHbl 3HAYCHHSI KaK TIEPBOTO TaK U
BTOPOTO CPOJICTBA K JEKTPOHY (CPOJICTBA K ANEKTPOHY HOHOB O, S7).

OTBCYAIOT

BBIACJICHHUIO

SHEPIrUh B

nporecce

EA EA

Z Atom kI - Moy ! 2B Z Atom kK - Mot 2B
I H 727 0.754 40 zr 41.8 0.433
2 He 21) (~0.22) 41 Nb 88.5 0.917
3 Li 59.6 0.618 2 Mo 72.1 0.747
4  Be _18 0.187 43 Tc 61.4 0.636
5 B 27.0 0.280 4 Ru 101 1.047
6 C 121.8 1.262 45 Rh 110.3 1.143
7 N =) (~0.073) 46  Pd 542 0.562
g O 141 1.461 47 Ag 125.8 1304

o (-774) ~7.71) 48 cd (-26) (~0.269)
9 F 328.1 3.401 49 In 37.1 0.384
10 Ne (-29) (~0.301) 50  sn 107.3 1112
11 Na 52.9 0.548 51 sb 101.0 1.047
12 Mg 21) (~0.218) 52 Te 190.2 1.971
13 Al 41.8 0.433 53 295.1 3.059
14 Si 134.1 1390 54 Xe (—41) (~0.425)
15 P 72.1 0.747 55 Cs 45.5 0.472
16 S 200.4 2.077 56 Ba 14.0 0.145

s (~435) (—4.51) 57 La 53.8 0.558
17 cl 348.6 3.613 58-71
18 Ar (=35) (~0.363) Ce-Lu (<30) (<0.52)
19 K 483 0.501 72 Hf 17.2 0.178
20 Ca 2.4) (0.025) 73 Ta 31.7 0.329
21 Sc 17.3 0.179 74 W 78.8 0.817
2 Ti 73 0.076 75 Re 5.8 0.060
23V 50.9 0.528 76 Os 104.0 1.078
24 Cr 65.2 0.676 77 Ir 150.9 1.564
25 Mn (=50) (<0.51) 78 Pt 205.0 2.125
26  Fe 14.8 0.153 79 Au 2228 2.309
27 Co 63.9 0.662 80  Hg —18) (-0.187)
28 Ni 111.6 1.157 g1 T 20 0.320
29 Cu 119.3 1.236 8  Pb 35.1 0.357
30 Zn <0 <0 83  Bi 90.9 0.942
31 Ga 29.0 0.301 84  Po 143.1 1.483
32 Ge 118.0 1233 85 At 233.1 2.416
33 As 96.5 0.805 8 Rn (—41) (~0.425)
34 Se 195.0 2.021 87  Fr 47.4 0.491
35 Br 324.6 3.364 88 Ra 16 0.17
36 Kr (=39) (~0.40) 89 Ac 47.4 0.491
37 Rb 46.9 0.486 9  Th 58.7 0.608
38 Sr 5.0 0.052 91 Pa 37.1 0.384
39 Y 30.0 0311 2 U 30.4 0.315
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Tabuua 8. CtanaapTHbIe SJHTAJBIUM 00PAa30BaHUS M CTAHAAPTHbIE JHTPONMU
OJHOATOMHBIX I'a30B.

B Tabmuue npuBeneHbl 3HAUEHUS CTaHIAPTHBIX SHTANBIHA AfH®%os (kK X/MOIB)
oOpa3oBaHusl | MOJIb OJJHOATOMHBIX I'a30B U3 POCTHIX BELIECTB U 3HAUEHUS SHTPOIUHN
S%9g ([x/Monb:K) naeanbHbIX 0THOATOMHBIX Ta30B IIPU CTAaHAAPTHBIX YCIOBUSIX.

AtoMm  AiH%9s  S°298 AtoM  AfH%9s S°u98 AtoMm  AfH%gs S°98
Ac 385 188 H 218.0 114.7 Ra 162 176
Ag 284.9 172.9 He 0 126 Rb 80.9 170.0
Al 329.3 164.4 Hf 653 187 Re 778 189
Am 284 195 Hg 61.4 174.9 Rh 557 186
Ar 0 155 Ho 300 195 Rn 0 168
As 301.8 174.1 I 106.8 180.7 Ru 657 186
At 98 187 In 238.1 173.7 S 277.0 167.7
Au 368.8 180.4 Ir 669 193 Sb 268.2 180.2
B 561 153.3 K 88.9 160.2 Sc 379.1 174.7
Ba 179.1 170.1 Kr 0 164 Se 223.4 176.6
Be 324 136.2 La 429.7 182.3 Si 452 167.9
Bi 209.2 186.9 Li 159.3 138.7 Sm 208 183
Br 111.8 174.9 Lu 428 185 Sn 302.1 168.4
C 716.7 158.0 Mg 147.1 148.5 Sr 160.7 164.5
Ca 177.8 154.8 Mn 284.5 173.6 Ta 768.1 185.1
Cd 111.8 167.6 Mo 656.5 181.8 Tb 389 203
Ce 423 191.7 N 472.7 153.2 Tc 649 181
Cl 121.3 165.1 Na 107.5 153.6 Te 215.6 182.6
Co 428.4 179.4 Nb 722.6 189.3 Th 576 190
Cr 397.5 174.2 Nd 327 189 Ti 468.6 180.2
Cs 77 175.5 Ne 0 146 TI 181.0 180.9
Cu 337.6 166.3 Ni 429.3 182.1 Tm 232 190
D 222 123 Np 464 198 U 536 199.7
Dy 290 196 O 249.2 161.0 Vv 514.6 182.2
Er 317 194 Os 790 192 W 856.9 173.8
Eu 175 189 P 316.3 163.1 Xe 0 170
F 79.5 158.6 Pb 195.1 175.3 Y 423.0 179.4
Fe 417.1 180.4 Pd 372 167 Yb 152 173
Fr 73 182 Po 147 189 Zn 130.5 160.9
Ga 273.0 168.9 Pr 356 190 Zr 600.0 181.2
Gd 399 194 Pt 566 192

Ge 376.6 167.8 Pu 346 177

14




Ta6auna 9. Ctanpaptuelie 3HTAAbONU o0pa3soBaHust AfH%9gs (kxk/M0JB) M
cTaHJAapTHBIE YJHTPoNHHU S°208 ([k/Mo0J1b°K) HEeKOTOPBIX BelecTB.

Bem-Bo  Cocr. AfH%9s  S°98 Bemr-Bo  Cocr. AfH%9s  S°08
Al Kp 0 28.3 Ba Kp 0 62.5
ALOs Kp -1676 509 BaO Kp —548 72.0
Al(OH); Kp —1294  70.1 BaO, Kp —623 77.0
AlH; Kp —-11.4 30.0 Ba(OH), Kp -941 109
AIN Kp -318 20.2 BaH, Kp —-190.1 63
AlF; Kp —1510  66.5 BaF, Kp —1187 964
AlCl; Kp -704.2  109.3 BaCl, Kp —844 123.7

ra3 —585 314 BaCl,-:2H,O xp -1446.4 203.3
Al Clg ras —1292.9 4443 BaBr; Kp —757 151
AlBr3 Kp -513.4 180.2 Bal, Kp -604 165.2
ras —410 349 BaS Kp —456 78.4
All; Kp -308 189.5 Ba(NOs),  kp -979 2138
ras -203.8 376 BaSO, Kp —1459 132.2
ALS; Kp —724 116.9 BaCOs Kp —1211 112
AL (SOs);  kp —3442 239 BaCrO,4 Kp —1429  172.0
As Kp 0 35.6 Be Kp 0 9.5
As40¢ Kp —1335 233 BeO Kp —609 13.8
As,0s5 Kp -926.4 105 Be(OH), Kp -906 45.6
AsHj; ras 66.4 223.0 BeH, Kp -19 24.5
AsF; K —957 181.2 BeF, Kp -1027 533
ra3 -921 288.9 BeCl, Kp —496 75.8
AsFs ras —1236.7 353 BeBr; Kp —355 108
AsCls xK -315.5 2125 Bel, Kp —185 121
ra3 -271.1  326.2 BeS Kp -235 34
AsBr; Kp —199.0 161 Be(NOs),  kp =700 —
ra3 —132  363.8 BeSO,4 Kp —1201 77.9
Asls Kp —-64.8 213.0 BeCO:s Kp —1046 52
ra3 30.1 388.2 Bi Kp 0 56.9
As,S; Kp —159.0 164 Bi,03 Kp -578 151
B Kp 0 5.86 BiF; Kp -904 —
B,0; Kp —1273 54.0 BiCls Kp -379 172
H3;BO3 Kp —1094  88.7 BiBr; Kp -259 186
B>Hs ra3 38 231.8 Bi,S; Kp -155.6 200
BF; ra3 —1137 2543 Bix(SO4);  kp —2552 —
BCl; K —427.1  206.3 Br; xK 0 152.2
ra3 —403.8 289.5 ra3 30.9 245.4
BBr; xK —240 228 BrF ra3 —42 228.9
ra3 -205 325 BrF; xK -303 178.1
BI; Kp -37.2 200 ra3 -256 292
ras 26.8 350 BrFs XK 461 225.1
B,S; Kp —252 100 ras -429  319.2
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Bemi-Bo  Coct. AfH%9s  S%u9s Bemi-Bo  Coct. AfH%9gs  S%u9s
HBr ras -36.3 198.6 Co304 Kp —887 102.9
Crpapur  xp 0 5.74 Co(OH), Kp —540 84
C anmaz Kp 1.83 2.36 CoF, Kp —-665.7  82.0
Ceo Kp 2346  427.1 CoCl, Kp =310  109.7

ra3 2530 544 CoBr; Kp 216  135.6
Cro Kp 2555 4527 Col, Kp —85.8 159
ras 2755 614 CoS Kp -85 62
CO ra3 -110.5 197.5 CoS0Oq4 Kp —889 117
CO, ra3 -393.5 213.7 CoCOs Kp -730.5 87.9
CH,4 ras -74.9  186.3 Cr Kp 0 23.6
CF4 ras -933 261.4 Cr03 Kp —1141 81
CCly K —1354 2144 CrOs Kp -590 73.2
ra3 -102.9  309.9 CrF; Kp —1159  94.1
COCl, K -244.3 197.1 CrCl, Kp -395 115.6
ra3 -220  283.7 CrCls Kp =570  124.7
CS, K 88.7 151.0 CrBr; Kp —400  159.7
HCN ra3 135.1 201.8 Crl Kp -226 155
Ca Kp 0 41.6 Crls Kp -205 —
CaO Kp -635.1  38.1 Cra(SO04);  Kp —3308 288
Ca0O, Kp —662 43 Cu Kp 0 33.2
Ca(OH), Kp —985 83.4 Cu,O Kp —-173 92.9
CaH, Kp —177 41 CuO Kp —-162 42.6
CaF, Kp —1221 68.5 Cu(OH), Kp —444.3 84
CaCl, Kp —795.9 108 CuF, Kp -537.6 69
CaBr; Kp —686 130 Cu(Cl Kp -137.3 87
Cal, Kp —537 145.3 CuCl, Kp -215.6 108.1
CaS Kp —477 57 CuBr Kp -103.5  96.1
Ca(NOs3),  xp -939 193 CuBr; Kp —142.7 146
CaS0y4 Kp —1436 107 Cul Kp —68 97
CaCOs Kp -1207  91.7 Cu,S Kp 79 121
Ca3(POs)>  xp —4117  241.0 CuS Kp -53.1 66
ChL ra3 0 223 CuSOq4 Kp =771 109.2
CLO ra3 76 266 CuSO45H,O xp  —-2279.4 300
CIO, ra3 105 257 (CuOH),COs  xp —1051  211.6
C1206 X 155 F2 ras 0 202.7
CLO, xK 251 — HF ra3 —271 173.7
HCIO4 xK -349 1883 Fe Kp 0 27.2
HCl ra3 -92.2  186.8 FeO Kp —265 60.8
CIF ra3 -50 217.8 Fe;04 Kp —1117  146.2
CIF; ras -165  281.5 Fe, 03 Kp —822 87
K —184 188 Fe(OH), Kp -562 88
Co Kp 0 30.0 Fe(OH); Kp —827 105
CoO Kp -239 52.7 FeF, Kp —661 87
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Bemi-Bo  Coct. AfH%9s  S%u9s Bemi-Bo  Coct. AfH%9gs  S%u9s
FeF; Kp —1000 117 KCIOs Kp -389  143.0
FeCl, Kp —341.7 118 K,CrO4 Kp —1408 200
FeCls Kp -3994 134 K,Cr,04 Kp -2062 291
FeBr; Kp -251.4 140 KMnO, Kp -834  171.7
FeBr; Kp —269 184 K>MnOy4 Kp —1180 183.8
Fel, Kp —-116 170 Li Kp 0 29.1
FeS Kp —-100 60.3 Li,O Kp -5979  37.6
FeS, Kp —-163 52.9 LiOH Kp —484.9  42.8
Fex(SO4);  kp —2584 283 LiH Kp -90.7 20.6
FeCO; Kp —738 95.4 LiF Kp —614.7  35.7
Fe(CO)s K —764 338 LiCl Kp -408.4 593
H, ra3 0 130.5 LiBr Kp -351.0 74.0
H,O xK -285.8  70.1 Lil Kp -270.4  86.7

ra3 —241.8 188.7 Li,S Kp —447 63
H,0, xK —187.8  109.5 LiNO; Kp —483.2 88
ra3 —136.1 232.6 Li,SO4 Kp —1437.2 114
I Kp 0 116.1 Li,COs Kp —1215  90.2
ras 62.4 260.6 Mg Kp 0 32.7
LO:s Kp —183.3 — MgO Kp -601.5  27.1
HIO; Kp —243.1 117 Mg(OH),  kp -9247 632
H510¢ Kp -761.5 — MgH, Kp -74.5 33
IBr Kp —-10.3 87.6 MgF, Kp -1124 572
ra3 40.7  258.7 MgCl, Kp —-644.8  89.6
ICI Kp -35.4 — MgBr» Kp -525 117
ra3 174 2474 Mgl, Kp -364 134
IFs xK —876 215 MgS Kp -347 50.3
ra3 -834  328.9 MgSO, Kp —1287.4  91.5
IF; ra3 -956  349.8 MgCO; Kp —1096  65.1
LCls Kp —180 334 Mn Kp 0 32.0
HI ras 266 206.5 MnO Kp -385.1 615
K Kp 0 64.7 Mn,O; Kp -957.7 110
K,O Kp -362 96 Mn;04 Kp —1387.6 155
KO, Kp —283 117 MnO, Kp -521.5 53.1
KOH Kp —424.7 789 Mn,O; P —726 171
KH Kp —57.8 50 Mn(OH),  xp =700 95
KF Kp -566 66.5 MnF, Kp -846.7 933
KCI Kp -436.6  82.6 MnCl, Kp —481.2 118.2
KBr Kp -393.5 959 MnBr; Kp —386 143
KI Kp -327.7 106.1 Mnl, Kp -266.1 172
K>S Kp —387 113 MnS Kp -214 80.8
KNO; Kp —494.5 1329 MnSO, Kp -1066.7 112
K>SO4 Kp —1439.3 175.6 MnCOs Kp —881.7 109.5
K,S,05 Kp —1918  278.7 N2 ras 0 191.5
K,CO; Kp —1153 1555 N,O ras 82.0  219.9
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Bemi-Bo  Coct. AfH%9s  S%u9s Bemi-Bo  Coct. AfH%9gs  S%u9s
NO ra3 90.25 210.6 Nil, Kp —82.4 141
N2Os K 494 — NiS Kp 79 53.0
NO, ra3 33.5 240.2 NiSOq Kp —873.5 104
N204 ra3 9.6 303.7 NiCOs Kp —694 86.2
N2Os Kp —43 178.2 Ni(CO)4 K —-630 3134

ras 11.7 355.6 O, ras 0 205.0
HNO; K —174.1 155.6 0O; ra3 142 238.8
ras —-135.0 266.9 OF, ras 25 247.0
NH; ra3 —46.2  192.6 P4 (Oemprii)  Kkp 0 164.4
N>H4 K 50.5 121.3 P xpacHblii  Kp -17.4 228
ras 953 238.5 P4 ras 59.0 279.9
HN; xK 264.0 140.6 P4Os¢ Kp —1640 143
ras 294.1 2388 ras —1593.7 346.9
NF; ra3 —131 260.6 P4O10 Kp —2984  228.9
NCl; K 228.9 — ras —2894 395
NOCI ra3 52.5 261.6 H;POs Kp -952.3 —
NH4F Kp —464 72.0 H;PO4 Kp -1279  110.5
NH,4Cl Kp -314.2 96 PH; ra3 5 210.2
NH,4Br Kp -270.1 112.8 P,H4 ras 21 —
NHI Kp —201.0 117 PF; ras -957  272.6
NH4NO; Kp -365.4 151.0 PF; ras —1593 293
(NH4)2SOs xp —1180.3 220 PCl; xK =311.7 217
(NH4)2Cr207  kp —~1807 — ras -280  311.6
Na Kp 0 51.3 PCl; Kp -435.6 171
Na,O Kp —414.8 753 ra3 -366.9 364
Na,O» Kp -513 95 POCl; xK =597 2225
NaOH Kp —4259 644 ras -559 3238
NaH Kp -56.4 40.0 PBr; xK -1774 240
Na,HPOs  kp —1748.1 150.5 ra3 —132.2  348.1
NaF Kp -573 51.2 PBrs Kp —229 —
NaCl Kp 4114 721 P15 Kp —45.6 —
NaBr Kp -361.2  86.9 P4S1o Kp -364  381.7
Nal Kp —288.1  98.6 Pb Kp 0 64.8
Na,S Kp -359 98 PbO Kp -217.6  68.7
NaNO; Kp -359.0 105 Pb;04 Kp —723 211
NaNO; Kp —468.2 117 PbO, Kp =277 74.9
Na,SOq4 Kp —1389.5 149.6 Pb(OH), Kp =512 88
Na,CO; Kp —11294 135.0 PbF, Kp —677 113
Ni Kp 0 29.9 PbCl, Kp -359.8 134
NiO Kp -239.7  38.0 PbCly K -329 —
Ni(OH), Kp —543 79.9 PbBr, Kp -282.4 162
NiF; Kp —658 73.6 Pbl, Kp -175.2 1753
NiCl, Kp -304 98.1 PbS Kp —-100 91
NiBr; Kp 214 129 Pb(NO3),  kp —452 218
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Bemi-Bo  Coct. AfH%9s  S%u9s Bemi-Bo  Coct. AfH%9gs  S%u9s
PbSO4 Kp -921 148.6 SiF4 ra3 -1614.9 282.0
PbCOs Kp —699.6 131 SiCly xK —-688  239.7
Pb(CH;COO), xp —960.9 — SiCly ra3 —658 331
S (pom0) Kp 0 31.9 SiBry xK —461 —

S (MoHOKT)  Kp 0.38 32.6 SiC Kp —66 16.6
S, ras 127.5  228.0 Sn (Genoe) kp 0 51.5
SO, ras -296.9  248.1 Sn (cepoe) kp 2 44.1
SO;3 ras -395.8 256.7 SnO Kp —286.0 56
H,>SO4 K -814.2  156.9 SnO, Kp —581 52
H,S ras -20.4  205.7 SnF, Kp —649 —
SF4 ras =770  289.8 SnCl, Kp -331.0 132
SFs ra3 —1221 292 SnCly xK -528.9 259.0
SCl4 K —-56.1 — ra3 —489.1 364.8
S,Br, XK —15.1 — SnBr; Kp -260.0 146.0
SOCl, K 247  278.6 SnBr4 Kp —405.8 2644
SO,Cl, K -394 2163 ra3 -314.6 4119
Sb Kp 0 45.7 Snl, Kp —145.2  168.6
Sb4O¢ Kp —1417 282 Snly Kp —199.2 —
Sb,0s Kp —1007.5 125 SnS Kp —-110 77.0
SbHj3 ra3 145.1  233.0 SnS, Kp -82.4 87.4
SbF; Kp -9234 1054 SnSO,4 Kp —887 —
SbFs ras — 353 Te Kp 0 49.5
SbCl; Kp —381.2 183 H,Te ra3 99.7 228.8
SbCl;s xK —437.2 295 TeO; Kp -321.7 58.6
SbCl;s ra3 —388.8 402 TeFe ra3 —1318 336
SbBr; Kp -259 210 Ti Kp 0 30.6
Sbl; Kp —100 213 TiO Kp -526 34.8
Sb,S; Kp —157.7 182 Ti,05 Kp —1518.0 773
Se Kp 0 42.1 TiO, pytun  xp -944 50.3
Se; ras 138.6  252.0 TiO, aHaraz kp -939 49.9
SeO; Kp -225 56.9 TiH, Kp -127.6  29.7
SeOs Kp —-173 84.1 TiF4 Kp —1650 134.0
H,SeOs Kp -525 — TiCl, Kp =516 87
H,SeO4 Kp —532.6 — ras —238 278
H,Se ra3 29.7 218.8 TiCls Kp -720 140
SeFs ras —1029 314 ras —541 317
SeCly Kp —189.5 184 TiCly xK -804 2524
Si Kp 0 18.8 ras —763 353
Si0 ra3 -103  211.5 TiBr,4 Kp -619.2 243
Si0; o-kBapn kp 911 41.8 Til4 Kp -386.6 246
Si0; a- kp  —908 42.7 ras —288.3 4322
KPHUCTOOAIUT TiS» Kp —425.1 784
Si0; pumuvur - kp —905.4 435 Vv Kp 0 289
SiH4 ra3 35 204.6 VO Kp —432 33.6

19




Bem-Bo  Cocr.  AfH%9  S%9s Bemi-Bo  Coct. AfH%93  S%08
V,0; Kp —1219 98 Zn Kp 0 41.6
VO, Kp -713 48 ZnO Kp -350.6  43.6
V1,05 Kp —1552 131 Zn(OH), Kp -645.4  77.0
VFs K —1481 192 ZnF, Kp —764 73.7
VCl, Kp —461 97 ZnCl, Kp —415.1  111.5

ras -216 284 ZnBr; Kp —329.7 136
VCl; Kp —581 131 Znl, Kp -208.2 161
ras -369 333 ZnS cpanepur kp  —205 57.7
VCly K =570 259 ZnS Bropmut  kp  —192 58.8
VCly ras -526 368 Zn(NOs3),  kp —484 192
VBr; Kp —446.0 142 ZnS0O4 Kp —-981 110.5
VOCl; K —736 242 ZnCOs Kp —818 82.4
Taobumua 10. /laBJjieHHe HACBHILIEHHOI0 Mapa BOAbI M INIOTHOCTH KHIAKOM
BO/bI IPU PAa3JINYHBIX TEeMIlepaTypax.
o J/laBjieHue napa, ILnoTHOCTD,
T,°C
klla aT™ MM PT. CT. r/ma
0 0.6107 0.0060 4.58 0.999841
2 0.7053 0.0070 5.29 0.999941
4 0.8128 0.0080 6.10 0.999973
6 0.9345 0.0092 7.01 0.999941
8 1.072 0.0106 8.04 0.999849
10 1.227 0.0121 9.21 0.999700
12 1.4014 0.0138 10.51 0.999498
14 1.597 0.0158 11.98 0.999244
16 1.817 0.0179 13.63 0.998943
18 2.062 0.0204 15.47 0.998595
20 2.337 0.0231 17.53 0.998203
22 2.642 0.0261 19.82 0.997770
24 2.982 0.0294 22.37 0.997296
25 3.165 0.0312 23.74 0.997044
26 3.360 0.0332 25.21 0.996783
28 3.778 0.0373 28.34 0.996232
30 4.241 0.0419 31.81 0.995646
40 7.373 0.0728 55.32 0.99221
50 12.332 0.1217 92.51 0.98804
60 19.918 0.1966 149.4 0.98321
70 31.157 0.3075 233.7 0.97778
80 47.343 0.4672 355.1 0.97180
90 70.101 0.6918 525.8 0.96531
100 101.325 1.0000 760.0 0.95835
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Tadoauua 11. I1;10THOCTH BOAHBIX PACTBOPOB A30THOM KHMCJIOThI Pa3/JIMYHOU
KOHLleHTpauuu (31ech U aaJjiee npuBeaeHbl 1anublie 1as 20 °C).

MaccoBass KoHuenrpanus, MaccoBass KonHuenrpanus,

P, /ma noJast, % MOJIB/JI p, /ma noJas, % MOJIB/JI
1.000 0.3333 0.05231 1.300 48.42 9.990
1.050 9.259 1.543 1.350 56.95 12.20
1.100 17.58 3.068 1.400 66.97 14.88
1.150 25.48 4.649 1.450 79.43 18.28
1.200 32.94 6.273 1.500 96.73 23.02
1.250 40.58 8.049 1.513 100.00 24.01

Tabumua 12. I1;10THOCTH COJIAHOM KMCJIOTHI PA3JIMYHON KOHLIEHTPALMU.
Macc. Konuenrpauus Macc. Konuentpauus

P, r/mat nouast. %o MoJIb/J r/J P, /M1 nouast. %o MoJb/J r/J1
1.000 0.360  0.0987  3.599 1.105 21.36 6.472 236.0
1.005 1.359 03745  13.65 1.110 22.32 6.796 247.8
1.010 2363  0.6547  23.87 1.115 23.29 7.122 259.7
1.015 3.373 09391 34.24 1.120 24.25 7.449 271.6
1.020 4.386 1.227 44.74 1.125 25.22 7.782 283.7
1.025 5.407 1.520 55.42 1.130 26.19 8.118 296.0
1.030 6.432 1.817 66.25 1.135 27.17 8.459 308.4
1.035 7.461 2.118 77.22 1.140 28.17 8.809 321.2
1.040 8.487 2.421 88.27 1.145 29.17 9.159 333.9
1.045 9.508 2.725 99.36 1.150 30.14 9.505 346.6
1.050 10.52 3.029 110.4 1.155 31.14 9.863 359.6
1.055 11.52 3.333 121.5 1.160 32.14 10.22 372.8
1.060 12.51 3.638 132.6 1.165 33.16 10.59 386.1
1.065 13.50 3.944 143.8 1.170 34.18 10.97 399.9
1.070 14.49 4.253 155.1 1.175 35.20 11.34 413.6
1.075 15.48 4.565 166.4 1.180 36.24 11.73 427.7
1.080 16.47 4.878 177.9 1.185 37.27 12.11 441.6
1.085 17.45 5.192 189.3 1.190 38.30 12.50 455.6
1.090 18.43 5.509 200.9 1.195 39.37 12.90 470.5
1.095 19.41 5.829 212.5 1.198 40.00 13.14 479.1

1.100 20.39 6.150 224.2
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Tadoauua 13. I1;10THOCTH BOAHBIX PACTBOPOB CEPHOM KHCJIOThI Pa3IMYHOH
KOHIEHTPALMH.

3 Macec. Konuentpanus s Macec. KoHuentpanus
p, r/em mouast, %0  moub/a r/n p, r/em mouast, %0  moJb/a r/n

1.000 0.261 0.0266 2.608 1.420 52.51 7.603 745.7
1.005 0.986 0.1010 9.905 1.430 53.50 7.801 765.1
1.010 2.507 0.2595 25.45 1.440 54.40 8.000 784.6
1.020 3.242 0.3372 33.07 1.450 55.45 8.198 804.0
1.030 4.745 0.4983 48.87 1.460 56.41 8.397 823.5
1.040 6.236 0.6613 64.86 1.470 57.36 8.598 843.2
1.050 7.706 0.8250 80.91 1.480 58.31 8.799 862.9
1.060 9.119 0.9856 96.66 1.490 59.24 9.000 882.7
1.070 10.56 1.152 113.0 1.500 60.16 9.202 902.5
1.080 11.96 1.317 129.2 1.510 61.08 9.404 922.3
1.090 13.36 1.484 145.6 1.520 61.99 9.608 942.3
1.100 14.73 1.652 162.0 1.530 62.90 9.813 962.4
1.110 16.08 1.820 178.5 1.540 63.81 10.02 982.7
1.120 17.43 1.990 195.2 1.550 64.71 10.23 1003
1.130 18.76 2.161 211.9 1.560 65.59 10.43 1023
1.140 20.08 2.334 228.9 1.570 66.47 10.64 1044
1.150 21.38 2.507 245.9 1.580 67.35 10.85 1064
1.160 22.67 2.681 263.0 1.590 68.23 11.06 1095
1.170 23.95 2.857 280.2 1.600 69.09 11.27 1105
1.180 25.21 3.033 297.5 1.610 69.96 11.48 1126
1.190 26.47 3.211 314.9 1.620 70.82 11.70 1147
1.200 27.72 3.391 332.6 1.630 71.66 11.91 1168
1.210 28.95 3.572 350.3 1.640 72.52 12.13 1190
1.220 30.18 3.754 368.2 1.650 73.37 12.34 1210
1.230 31.40 3.938 386.2 1.660 74.22 12.56 1232
1.240 32.61 4.123 404.4 1.670 75.07 12.78 1253
1.250 33.82 4.310 422.7 1.680 75.92 13.00 1275
1.260 35.01 4.498 441.1 1.690 76.77 13.23 1298
1.270 36.19 4.686 478.2 1.700 77.63 13.46 1320
1.280 37.36 4.876 478.2 1.710 78.49 13.69 1343
1.290 38.53 5.068 497.0 1.720 79.37 13.92 1365
1.300 39.67 5.259 515.8 1.730 80.25 14.16 1389
1.310 40.82 5.452 534.7 1.740 81.16 14.40 1412
1.320 41.95 5.646 553.8 1.750 82.09 14.65 1437
1.330 43.07 5.840 572.8 1.760 83.06 14.90 1462
1.340 44.17 6.035 591.9 1.770 84.08 15.17 1488
1.350 45.26 6.229 610.9 1.780 85.16 15.46 1516
1.360 46.33 6.424 630.0 1.790 86.35 15.76 1546
1.370 47.39 6.620 649.2 1.800 87.69 16.09 1578
1.380 48.45 6.817 668.6 1.810 89.23 16.47 1615
1.390 49.48 7.012 687.7 1.820 91.11 16.91 1658
1.400 50.49 7.208 706.9 1.830 93.64 17.47 1713
1.410 51.51 7.406 726.3 1.835 95.72 17.91 1756
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Taoauna 14.

I1;10THOCTH BOAHBIX PACTBOPOB XJIOPHOM KUCJIOTHI PA3JINYHOH

KOHIEHTPaIUH.
3 Macc. Konuenrpauus
p, r/em noas, %0 Mouab/J r/n
1.005 1.00 0.10 10.05
1.010 1.90 0.19 19.19
1.020 3.61 0,37 36,82
1.030 5.25 0.54 54.08
1.040 6.88 0.71 71.55
1.050 8.48 0.89 89.04
1.060 10.06 1.06 106.64
1.070 11.58 1.23 123.91
1.080 13.08 1.41 141.26
1.090 14.56 1.58 158.70
1.100 16.00 1.75 176.00
1.110 17.45 1.93 193.70
1.120 18.88 2.10 211.46
1.130 20.26 2.28 228.94
1.140 21.64 2.45 246.70
1.150 22.99 2.63 264.39
1.160 24.30 2.80 281.88
1.170 25.57 2.98 299.17
1.180 26.82 3.15 316.48
1.190 28.05 3.32 333.80
1.200 29.26 3.49 351.12
1.210 30.45 3.67 368.45
1.220 31.61 3.84 385.64
1.230 32.74 4.01 402.70
1.240 33.85 4.18 419.74
1.250 34.95 4.35 436.88
1.260 36.03 4.52 453.98
1.270 37.08 4.69 470.92
1.280 38.10 4.85 487.68
1.290 39.10 5.02 504.39
1.300 40.10 5.19 521.30
1.310 41.08 5.35 538.15
1.320 42.02 5.52 554.66
1.330 42.97 5.69 571.50
1.340 43.89 5.85 588.13
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3 Macc. Konuenrpanus
P, r/em noas, %0 MOJIB/JI I/

1.350 44 .81 6.02 604.94
1.360 45.71 6.19 621.66
1.370 46.61 6.35 638.56
1.380 47.49 6.52 655.36
1.390 48.37 6.69 672.34
1.400 49.23 6.86 689.22
1.410 50.10 7.03 706.41
1.420 52.51 7.42 745.64
1.430 53.50 7.61 765.05
1.440 54.40 7.79 783.36
1.450 55.45 8.00 804.03
1.460 56.41 8.19 823.59
1.470 57.36 8.39 843.19
1.480 58.31 8.59 862.99
1.490 59.24 8.78 882.68
1.500 60.16 8.98 902.40
1.510 61.08 9.18 922.31
1.520 61.99 9.38 942.25
1.530 62.90 9.58 962.37
1.540 63.81 9.78 982.67
1.550 64.71 9.98 1003.01
1.560 65.59 10.18 1023.20
1.570 66.47 10.38 1043.58
1.580 67.35 10.59 1064.13
1.590 68.23 10.79 1084.86
1.600 69.09 11.00 1105.44
1.610 69.96 11.21  1126.36
1.620 70.82 1142 1147.28
1.630 71.66 11.62 1168.06
1.640 72.52 11.83 1189.33
1.650 73.37 12.05 1210.61
1.660 74.22 1226  1232.05
1.670 75.07 1247  1253.67
1.675 75.92 12.65 1271.66




Tabauua 15. IliioTHOCTH  BOAHBIX PacTBOPOB  (ocPopHOH KHCIOTHI
Pa3IMYHON KOHIEHTPAIMH.

3 Macc. Konuenrpauus 3 Macc. Konuenrpanus
p, r/em noys, %0 Mo0JIb/JI r/n p, r/em noys, %0 MOJIB/JI I/
1.01 2.15 0.22 21.78 1.26 40.77 5.24 513.7
1.02 4.00 0.42 40.80 1.28 4333 5.66 554.6
1.03 5.84 0.61 60.15 1.30 45.83 6.08 595.8
1.04 7.64 0.81 79.46 1.32 48.21 6.49 636.4
1.05 9.43 1.01 99.02 1.34 50.57 6.92 677.7
1.06 11.18 1.21 118.5 1.36 52.84 7.33 718.6
1.07 12.91 1.41 138.1 1.38 55.11 7.76 760.5
1.08 14.60 1.61 157.7 1.40 57.23 8.18 801.2
1.09 16.26 1.81 177.2 1.44 61.43 9.03 884.6
1.10 17.87 2.01 196.6 1.48 65.49 9.89 969.3
1.12 21.02 2.40 2354 1.52 69.41 10.8 1055
1.14 24.07 2.80 274 .4 1.56 73.21 11.7 1142
1.16 27.04 3.20 313.7 1.60 76.94 12.6 1231
1.18 29.93 3.60 353.2 1.64 80.63 13.5 1322
1.20 32.75 4.01 393.0 1.68 84.20 14.4 1415
1.22 35.53 442 433.5 1.72 87.72 154 1509
1.24 38.16 4.83 473.2
Tao6auna 16. IlnnoTHOCTH Tabauna 17. ILtoTHOCTH
BOJTHBIX pacTBOpPoOB aMMHaKa

BOJAHBIX PACTBOPOB T'HAPOKCHAA .
Pa3JIM4YHON KOHIIEHTPAIIUU.

HATPHUSA Pa3TUYHONH KOHUEHTPAIUH.

MaccoBass Konuenrpauus,

P, T/MJ 1\;[2;20'?,2” KOHI;:;}JIITLI;?IHHH’ P, T/M1 noas, % MOJIb/J1
2 0.998 0.0465 0.0273
1.000 0.159 0.0398
0.990 1.898 1.10
1.050 4.655 1.222
0.980 4.27 2.46
1.100 9.19 2.527
0.970 6.75 3.84
1.150 13.73 3.947
0.960 9.34 5.27
1.200 18.255 5.476
0.950 12.03 6.71
1.250 22.82 7.129
0.940 14.88 8.21
1.300 27.41 8.906
0.930 17.85 9.75
1.350 32.10 10.83
0.920 20.88 11.28
1.400 36.99 12.95
0.910 24.03 12.84
1.450 42.07 15.25
0.900 27.33 14.44
1.500 47.33 17.75
1,530 50.50 1931 0.890 30.685 16.04
: : : 0.880 34.35 17.75
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Tadauua 18. I1;10THOCTH BOJAHBIX PACTBOPOB I'HAPOKCUHIA KAJTUS PA3JIUYHOH
KOHIEHTPALMH.

MaccoBas KoHnenrpamnus, MaccoBas KoHnenrpamnus,
P, I/MJ o P, I/MJ o
noasi, % MOJIB/J1 noas, % MOJIB/J
1.007 1 0.18 1.206 22 4.73
1.017 2 0.36 1.226 24 5.25
1.026 3 0.55 1.247 26 5.78
1.035 4 0.74 1.267 28 6.32
1.044 5 0.93 1.288 30 6.89
1.053 6 1.13 1.309 32 7.47
1.062 7 1.33 1.330 34 8.06
1.072 8 1.53 1.352 36 8.67
1.081 9 1.73 1.374 38 9.30
1.090 10 1.94 1.396 40 9.95
1.109 12 2.37 1.418 42 10.6
1.128 14 2.82 1.441 44 11.3
1.148 16 3.27 1.464 46 12.0
1.167 18 3.74 1.487 48 12.7
1.186 20 4.23 1.511 50 13.5
Tadamnuna 19. Kpuockonuueckue u 30yJMOCKONUYECKHE TMOCTOSIHHbIE

HEKOTOPBIX COeJIMHEHMH W HX TeMIepaTypbl IJIABJEHHS M KHUIEHHSl TNPH
aTMoc(epHOM IaBJIEHHH, a TAKKe JaBJeHne HachieHHoro napa npu 20 °C.

Coenunenmne Kip Tuoas, °C Ko Tun, °C P (20°C),
MM PT.CT.

H,O 1.86 0.0 0.52 100.0 17.5
CeHe 5.12 5.5 2.57 80.1 75.2
Kamdopa 39.7 179.8 204.1
benzoitnas kucnora 8.8 122.3
Et,O 1.79 —116.2 1.82 34.5 439.8
Hutpobenzon 8.1 5.7 5.26 210.8 0.3
CH;COOH 3.59 16.5 3.1 118.1 11.7
[uksorekcan 6.5 20.2 2.8 81.5 77.5
H,SO4 6.12 10.4 337
Hadranun 6.9 80.3 5.8 217.9
Cepoyrnepon 3.8 —110.8 2.34 46.25 297.5
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Tadauua 20. HNonHoe npousBeaeHne BOALI IPU Pa3IMYHbIX TeMIEpaTypax.

T, °C K10 T, °C K10 T, °C K10
0 0.114 35 2.08 70 15.8
5 0.184 40 2.91 75 20.4
10 0.291 45 4.01 80 25.1
15 0.450 50 5.47 85 309
20 0.681 55 7.29 90 38.0
25 1.00 60 9.61 95 45.7
30 1.46 65 12.6 100 55.0
Taoauna 21. HNonHoe npousBeeHre HEKOTOPbIX pacTBOpUTeNeH (ecjau He
OroBOPEHO 0c000, TaHHbIe NpuBeaeHbl 1 25 °C).
PacTBopuTe b Ks PacTBOopuTeb Ks
Ammuak (-33 °C)  1-10732 CepHas KucloTa 1-10°°
TUIpasuH 2:107% MypaBbunas kuciaora  5-1077
MeTtanon 2-107"7 VKCyCHast KMCIIOTa 2.5-10°1
STaHoI 8-10720 I[Tepokcua Bomopoaa 2.5-10712
A3zotHas kuciora  2.5-1073 DTOPOBOIOPOL 2.0-10712
Taoauna 22. KoHcTaHTBI AMCCONUAIIMEA HEKOTOPBIX CJIA0bIX 3JIEKTPOJIUTOB

U KaKylHecss KOHCTAHTHI JUCCONMALMU HEKOTOPBIX CHJIBHBIX 3JIEKTPOJIUTOB B
BOJHBIX pacTBopax npu 25 °C.

OprannyecKkue KMCJI0TbI Oprannyeckue OCHOBAHUSA
Coenunenne Ka Coenunenue Kbp
Mypassunas HCOOH 1.8-10°* Cugpoxcwnamua NH,OH  1.1-1078
Vkeycnas CH;COOH 1.8:107° Tunppasun NoHy 1.7-10°
XnopykcycHas 14-10° Metunamun NH,CH; 4.4-107
CH,CICOOH ' Humerunamun NH(CH3), 5.4-1074
JuxmopykcycHas 56102 Tpumerunamuna N(CH3);  6.4-107*
CHC1,COOH ' [Mupuann CsHsN 1.7-107°
TpuxnopykcycHas 50-10" Annnun CHsNH, 3.8-1071°
CCI;COOH '

Bensoiinas CqHsCOOH — 6.6-107°
Momnounas K, 1.4-10™*
CH;CH(OH)COOH
SlatapHas K, 6.2:107
HOOCCH, e
cH,coon ~— 2 2310
JlumoHHas K, 7.5-107*
CsHgO4 K> 1.7-107
K3 4.0-1077
[IlaBeneBas K, 6.5-1072
H,C,04 K, 6.2-107°
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Heoprannuyeckue OCHOBaHMs

Coenunenue Kb
LiOH 6.7-107!
NaOH 1.5
NH4OH 1.8:107°
KOH 2.9
AgOH K 5.0-107
Mg(OH), K, 25107
Ca(OH), K, 4.3-1072
Sr(OH), K, 1510
Ba(OH)z K2 2.3 10_1
BC(OH)Q K1 3.2 10_7

K> 5.0-107°
Al(OH); K, 83107
Ks 2.1-107°
K3 1.0-107°
Ga(OH); K, 1.1-1071°
K, 3.2-107!
K3 6.5-10712
Sn(OH), Ki 98107
K> 1.2-10712
Pb(OH), K, 9610
K, 3.0-10°8
Cr(OH)s K,  7.9-10°°
K3 1.5-1071°
MI’I(OH)2 Kz 50 1074
Fe(OH), K, 12-102
Kz 55 . 1078
Fe(OH); Ky 48107
K, 1.8-107!
K3 1.5-10712
Co(OH), K 1.6:107°
K, 4.0-10°°
Ni(OH), K 2.6:107*
K, 1.1-10°°
Cu(OH)z K> 3.4-1077
Zn(OH), K,  4.4-10°
Kz 15 . 1079
Cd(OH), K, 24107
Kz 15 . 1077
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Heoprannuyeckue KucJaoThl

Coenunenue Ka
HF 6.7-107
HCI 1-108
HCIO 2.8-10°8
HCIO, 1.1-102
HCIO; 1.6-10!
HCIO4 4-108
HBr 1-10%
HBrO 2.1-107°
HBrO; 2.0-107"
HI 1-10"
HIO 23-107!!
HIO; 1.7-107!
H;sIO¢ K, 2.8:1072
K, 5.4-107°
K; 1.0-1071
H,O, K, 2.4-10712
H,S K, 1.1-1077
K, 1.2-107"
H,SO; K, 1.6:102
K, 1.2-1077
H,S,0; K, 2.5-107!
K, 1.9-1072
H,SO4 K; 1-10
K, 1.1-1072
H,Se K; 1.6-107*
K, 1-1071
H>SeOs K, 2.5-10°3
K, 4.8-107°
HQSCO4 K1 —
K, 2.2-1072
H,Te K, 2.3-1073
K, 6.8-107"
H,TeOs K, 1.4-10
K, 2.0-107"
H¢TeOg¢ K, 2.0- 10_8
K> 1.1- 10_11
K5 1.0-1075
HNj; 1.9-107
H2N202 K] 13 ) 1077
K2 25 10712




Heopranmueckue KucJa0ThI

Coenunenue Ka
HNO; 4.1074
HNO;3 4.4-10!
H;PO, 7.9-1072
H;POs K; 1.6-1072
K> 2.0-1077
H;POq4 K, 7.2:1073
K, 6.2-107%
K; 4.6-1071
H4P,04 K, 1.1-1072
K> 2.1-1077
K; 4.1-10710
H5P309 K, 8.9 1073
H4P4O15 K, 171073
H3ASO3 K1 5910_7
K, 7410713
K; 3.9-107
H3ASO4 K] 5510_3
K, 5.9-1077
K; 3.0-10712
H,COs3 K, 4.3.1077
K, 4.7-1071
H,CS; K, 1.0-1073
K, 1.0-1078
HCN 4.9-1071°
HNCO 2210
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Heoprannuyeckue KucJaoThl

Coenunenue Ka
HOCN 3.5:-10
HSCN 6.3-10!
HNCS 1.4-107
H4S104 K 1.6-1071°
Ks 1.9-10712
K3 1.0-10712
K4 2.0-1071
H>GeOs K, 5.0-10710
Ks 2.0-10713
HBF4 3.2:107!
H;BO; Ky 5.8-.1071°
K, 1.8:.10713
K3 1.6-1071
H,B40; K 1.8-107
Ks 1.5-107
H4XCO6 K1 1.0-1 0_2
Ks 1.0-10°¢
K3 1.0-107!
HzCI‘O4 K1 1.6- 10_1
Ks 3.2-1077
H4M08026 K1 1510_2
K> 9.8:10°°
HioWi2041 Ky 2.5-107*
K> 5.410°
K3 5.3-1077




Tadoauua 23. IlpousBenenuss pacrBopuMocTH Ks  MaJopacTBOPHMBIX
coeJMHEHMH B BOJAHBIX pacTBopax npu 25 °C.

Coennnenne Ks Coennnenne Ks
AgBr 5.13-10713 Co(OH): (po3oBpiii)  2.82-107'6
AgCN 1.44-10716 Co(OH): (cunuit) 6.31-10°1°
Ag:CO3 5.62-10712 Co3(PO4)2 2.04-107
AgCl 1.77-10710 a—CoS 3.09-10%
Ag:CrO4 2.75-10712 B—CoS 1.90-10727
Agl 8.31.107"7 y—CoS 3.01-1072
AgsPO, 2.81-107% Cr(OH)s 6.60-107!
AgS 7.94-107! CuBr 1.07-1078
Ag:S04 1.46-10°° Cuz(OH)CO; 1.09-107%3
AgSCN 1.00-10712 Cus(OH)(CO3)s 2.04-10755
Al(OH); (ru66cut)’  3.16-10 2 CuCN 3.23-102
Al(OH); (Gaitepur)  2.63-1073 CuCl 1.99-107
Al(OH); (Gatiepur)®  1.00-10°2 Cul 1.23-10712
AlPOy4 7.94-1072! CuOH 1.99-1071
BaCOs 1.41-107 Cu(OH), 1.99.1072°
BaCrOg4 2.13-10710 Cus3(PO4)2 4.46-107%7
BaF; 1.84-1077 CuzS 7.24.107%
Ba3(POs)2 1.58-1073° CuS 3.92:107%
BaSO3 3.54-10710 CuSCN 4.78-10712
BaSO4 1.07-1071° FeCOs3 2.08-10°1
BaSeO; 2.69-1077 FeC,04 2.08-1077
BaSeOq 3.46-1078 FeF3 1.00-10713
Cas(AsO4) 8.70-1072 Fe(OH) 1.31.10713
CaCOs (xanbLur) 3.02:107° Fe(OH); 2.51-107%
CaCOj3 (aparonur) 4.37-107° Fes3(POs)2 1.00-1073°
CaCOs (BaTepur) 1.44.1078 FePOq4 1.00-107%°
CaF» 3.09-107! FeS 6.31-1071
CaHPOq4 1.25-1077 Hg:Br 3.16:107%2
Cas(POs) 1.20-107% HgBr 2.40-10720
Cas(PO4);(OH) 3.16:10°% Hgalo 7.76:107%
Cas(PO4)sF 7.76:107°! Hgl, 1.58-107%
CaSOs « IL. pom6 3.38.10°3 Hg>S 5.01-10"%
CaSOs x III. rexkc. o~ 1.00-1073 HgS (%pHHﬁz 1.59- 10:2
CaSOs4kIV.rekc. B 5.81:1073 HgS (kpachbiii) 3.98: 10_7
CaS04:0.5H,0 1.40-10* HeS0, LB
CaS04-2H,0 4.2610°° KMgPO, 6.31-107

= K5[SiFs] 7.94-1077
CdCOs 7.41-10713 LaFs 631105
Cd(OH)Z 588107]5 La(OH)3 200 10—22
CdS 6.30-107%° LaPO4 1.58-10718
CdSe 1.69-10735 LasS; 1.82-107!1
CdTe 3.16:10# Mg3(AsOa), 501103
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Coenunenue Ks Coenunenue Ks
MgCO3 1.12-10°8 SnCO3 1.00-107"2
Mg(C204) 8.51-107 Sn(OH), 1.51-1072
MgF, 9.12:10°° Sn(OH)* 3.98-10713
Mg(OH), 6.31-10710 SnS 6.92-107%0
Mes(POs) 8.32-10724 SnS; 5.01-107%
Mg(NH4)(POs) 2.5-10713 S13(AsOa)> 1.26-1072!
MnCO;3 3.89-1071° SrCO3 5.25-1071°
MnS (3eneHbli) 1.17-10713 SrC>04 3.98-1077
Mn(OH), 1.17-10713 SrCrO4 2241075
Mns(POs), 6.17-1077 SrSO; 3.72-10710
NiCOs 4.57-10°8 SrSO4 6.57-1077
0—N1C204 2.09-1071° SrF» 2.45-107°
B—NiC204 3.72-10°10 Sr3(POs)2 1.58-1072
Ni(CsH702N),° 2.19-10724 TII 6.46-1078
Ni(OH), 6.31-10718 TI(Is) 1.51-10°8
Ni(OH),? 2.00-107" TI(D)s 1.41-1072
Ni3(PO4) 5.01-1073! TS 1.05-10719
NiS 3.55-1072! TLSe 7.94-1073*
PbBr 1.80-107 TISeCN 6.31:107
PbCO; 1.51-10713 TIBr 436-10°°
PbCl, 1.58-107 TICI1 2.19-10*
PbCrOg4 3.31-10713 UO2(HCOO), 3.98-1077
PbF; 3.72:1078 UOF, 3.47-10712
Pbl, 7.08-107 Zn3(AsOa): 1.29-1078
Pb(OH), 8.51-1072! ZnCO3 1.66-107!
Pb(OH),’ 1.82-10720 B1—Zn(OH), 5.75-1077
PbS 1.26-10°28 B2—Zn(OH), 6.31-107"
PbSO, 1.58-10°8 v—Zn(OH), 5.50-107"7
PdS 2.00-107%° 0—Zn(OH), 7.08-107"7
PdSe 3.98-1077* e~Zn(OH), 3.39-107"
PdTe 1.00-107 Zn3(PO4)s 5.01-1073
PtBr2 1.41-10722 o—ZnS 7.4-107%
PtCl> 3.80-107° B—ZnS 2.24-1072%4
PtS 3.98-10772
PtSe 3.98:10782 * AI(OH); + H,O S H™ + [AI(OH)4]
PtTe 1.00-107%7 ® JIMMETHITTHOKCUMAT HUKEJIS
SbyS3 (uepHbIii)* 2.00-107 ® Ni(OH), + H,O S H' + [Ni(OH);]~
SbyS3 (opamxkessiit)*  3.16-107%8 "Pb(OH), S H' + HPbO,~
Sc(OH)s 2.00-107° A Sb,S; + 2H,0 S 2SbO* + 4H' + 38%
Sc(OH)s¢ 3.16:10° " ° Sc(OH); + HO 5 H' + [Sc(OH)4]”
ScPO4 3.63-107% * Sn(OH), + H,O S H' + [Sn(OH)s|”
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Tadoauua 24. IIpousBenenuss pacropumoctn Ks HeKOTOpPBIX XOpOWIO
PacTBOPMMBIX COeUHEHHUI B BOJAHBIX pacTBopax npu 25 °C.

Coenunenue Ks
KF 104
KCl 8.13
KBr 13.8
KI 56.2
NaCl 38.02
CsCl 34.67
CsBr 6.91
NH,4CI 17.18
NH4Br 22.13
Tabumua 25. 3aBHCHMOCTH TIPOM3BECHUS PACTBOPMMOCTH HEKOTOPBIX

COelMHEeHHUI OT TeMIlepaTyphbl.

Coenqunenne 1T,°C Ks CoenuHeHnue T, °C Ks
CaCO; 0 4.26-107° AgCl 5 2.57-1071
(KaJbIuT) 10 3.89-107° 15 7.07-107!

20 3.31-107° 25 1.77-10710
25 3.02:107° 35 4.16-1071°
30 2.69-107° 45 9.33.10°1°
40 2.18-107° 55 2.13-107°
50 1.73-107° Pbl, 25 7.08-107°
60 1.31-107° 45 3.02:10°%
70 9.54.10710 60 8.13-10°8

80 6.76-1071°
90 4.57-1071°
100 3.16:107"°
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Tadauua 26. OO0mue KOHCTAHTHI YCTOMYMBOCTH HEKOTOPBIX KOMILIEKCHBIX
YacTHUIl B BOJAHBIX pacTBopax npu 25 °C.

B tabnuie npuBeneHsl AecATHUHBIC JOrapudMbl 00IMX KOHCTAHTHI YCTOMYUBOCTU
(Bn). ITpn HEOOXOIMMOCTH, 3HAYCHUS TIOCIIEAOBATEIBHBIX KOHCTAHT yCcTOWUMBOCTH Kp
MOTYT OBITh pacCUMTaHbl, UCTIOJB3YsI cooTHOIIeHUE IgK, = Ig Bn — 1gPni.

Komiiekcsl ¢ MOHOACHTATHBIMMU JIMT'AaHAAMH

II.A. Ig 1 Ig B2 Ig Bs Ig B4 Ig Bs Ig Bs
Kommiexkcbl ¢ ammuakoM (urang NHs)
Ag' 3.32 7.23
Cd* 2.51 4.47 5.77 6.56 6.26 4.56
Co** 1.99 3.50 4.43 5.07 5.10 4.39
Co** 7.3 14.0 21.1 25.7 30.8 35.21
Cu’ 5.93 10.86
Cu?* 3.99 7.33 10.06 12.03 11.43 8.9
Hg** 2.68 4.80 6.40 7.47
Ni2* 2.67 4.79 6.40 7.47 8.10 8.01
Pd** 9.6 18.5 26.0 32.6
Zn*" 2.14 481 7.11 9.32
I'uapoxcoxommiekcol (turang OH)
Ag' 23 4.0 52
AP* 8.98 17.86 26.0 32.5
Be?* 7.48 14.0 15.2 15.0
Cd** 6.08 8.70 8.38 8.32
Co** 4.4 9.2 10.5
Cr** 10.02 18.45 27.97 21.19 14.41
Cu?* 6.0 13.8 14.4 14.6
Fe?t 5.56 9.77 9.67 8.56
Fe3* 11.83 21.23 32.87 34.49
Ga’* 11.44 22.18 31.78 34.3 38.0 40.3
Hg** 10.30 21.70 21.20
In®* 11.89 23.44 34.76 352
Ni?* 4.97 11.55 18.33
Pd** 7.52 10.54 13.95
Sb3* 6.1 24.3 36.7 38.3
Zn** 5.04 12.90 15.00 16.63
Homnnoxommiekcs! (siurang 17)
Ag* 6.58 11.74 13.68 13.10
Cd** 2.17 3.67 4.34 5.35
Cu” 8.85
Hg** 12.87 23.82 27.60 29.83
Pb** 1.26 2.80 3.42 3.92
TI 1.4 1.8 2.0 1.6
Zn* —0.47 —1.53 1.26 —0.51
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II.A. Ig B1 Ig B2 Ig B3 Ig B4 Ig Bs Ig Bs
Bpomuaokommiekcel (turang Bro)
Ag' 4.38 7.34 8.00 8.73
Au’ 12.46
Cd** 2.23 3.00 2.83 2.93
Cu’ 5.93
Cu** 0.30 5.86
Hg?* 9.05 17.33 19.34 21.00
Ni?* 0.12 —3.24 —8.12
Pb* 2.23 3.0 2.83 2.93
Pd* 13.10
Pt?* 20.8
TI" 0.93 1.01 0.6 —0.20
TI** 9.7 16.6 21.2 23.9 25.5 26.2
Zn* —0.8 —2.2 —2.9 —2.5
Xaopuaokomiuiekcol (murana Cl7)
Ag' 3.04 5.04 5.64 5.30
Be? —0.85 —0.70
Cd** 1.98 0.62 —0.2 —0.7
Co** —0.28 —2.15 —1.54 —1.34
Co** 1.03
Cr’* 0.60 —0.11
Cu’ 3.10 5.35 5.63
Cu?* 0.64 —0.44 —-1.4 —2.4
Fe** 0.36 0.40
Fe¥t 1.45 2.10 1.10 —0.85
Hg?* 6.75 13.16 13.99 15.22
Mn? —0.09 —0.52
Ni?* —0.69 —1.89
Pb* 1.62 2.44 2.04 1.0
Pd** 6.1 10.5 12.9 15.5 13.4 11.3
Pt** 11.48 14.48 16.00
TI" 0.52 0.09 —0.8
TI** 7.50 12.00 14.75 17.00 17.47
Zn* 0.90 1.30 1.50 1.20
dropugokoMiiekcsl (Jiurang Fo)
Ag’ 0.36
AP 7.10 11.98 15.83 18.53 20.20 20.67
Be?* 4.71 8.32 11.12 13.39
Cd** 0.30 0.53 1.2
Cr’* 5.20 8.54 11.02
Fe 6.04 10.74 13.74 15.74 16.10 16.10
Hg? 1.56
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I.A. Ig B1 Ig B2 Ig Bs Ig B4 Ig Bs Ig Bs
Hnanunoxommiekchbl (simrang CNY)
Ag' 19.85 20.55 20.42
Au’ 38.3
Au’t 56.0
Cd** 5.18 9.60 13.92 17.11
Co** 19.09
Co** 64.0
Cu’ 24.0 28.6 30.3
Fe? 18.6 36.9
Fe 439
Hg?* 17.00 32.75 36.31 38.97
Mn?* 1.88 3.36
Ni?* 22.3 31.0
Pb2+
Pd** 42.4
TI** 35.0
Zn* 11.07 16.05 19.82
Tuoumanaro (poranuao) komiiekchbl (Jurang NCS)

Ag’ 4.75 8.23 9.45 9.67
Au’ 23.0
Au* 42.0 42.0 42.06
Cd** 1.74 2.40 2.30 291 —0.08
Co* —0.04 —0.70 0.00 2.30
Cu’ 12.11 9.90 10.05 9.59 9.27
Fe** 1.33 4.53
Fe’* 3.03 4.33 4.63 4.53 4.23 3.23
Hg?* 17.6 20.4 21.2
Mn? 1.22
Ni?* 1.18 1.64 1.81
Pb** 1.09 2.52 1.90 0.85
Zn>* 1.62 2.10 2.20 3.70
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KoMmiuiekcsl ¢ MOJIUIEHTATHBIMHY JTUTAHAAMU

II.A. Ig B1 Ig B2 Ig Bs II.A. Ig 1 Ig B2 Ig B3
Komiuiekchl ¢ 3 THJI€eHANAMHUHOM Kommekcsi ¢ 1,10-¢penanTposnnom
(3ran-1,2-gauaMmuHOM, €N) (phen)

Ag' 5.32 7.62 14.52 Ag' 5.02 12.07

Cd** 5.68 10.25 12.26 Cd** 6.41 11.62 15.81

Co*" 5.89 10.76 14.01 Co** 7.25 13.95 19.90

Co** 48.69 Cu®* 6.30 12.45 17.95

Cr’t 5.48 9.63 Fe* 5.01 14.85 21.30

Cu’ 10.8 Fe’t 6.51 11.42 23.51

Cu®* 11.1 20.9 Mn?* 3.88 7.04 10.11

Fe? 4.34 7.65 9.70 Ni?* 8.82 17.09 24.78

Hg?* 14.1 233 23.42 Zn* 6.51 11.95 17.05

Mn?* 2.77 4.87 5.79 KoMILIeKChI ¢ 0KCAJAT-HOHOM

Ni?* 7.50 14.04 18.54 Co** 4.49 11.15 19.28

Pb** 5.11 7.13 Fe 9.84 16.04 19.74

Pd** 23.6 42.2

Zn** 5.77 10.83 12.08 KomMmmiekcsl ¢ 3 THIEeHAMAMUHO-
KommJiekcnl ¢ mponan-1,3-1uaMuHoOM N, N, N’, N’-Trerpaanerar

Cd* 5.60 7.54 8.55 annonom (EDTA™)

Cu** 9.65 16.82 II.A. Ig B1

Ni?* 6.31 10.62 13.40 Ag’ 7.32

Pb* 7.54 8.36 AP* 16.13
Komniiekcenl ¢ nponan-1,2-guaMuHoM Ba** 7.76

Cd* 5.42 9.97 12.12 Ca* 11.31

Co** 6.41 11.47 14.72 Cd** 16.05

Cu?* 10.78 20.06 Co** 16.31

Ni?* 7.43 13.62 17.89 Co** 36

Zn* 5.89 10.87 12.57 Cu® 17.80

Kommiiekcsl ¢ 2,2’ -0unpupuanjiom Fe?t 14.33

(bipy) Fe3* 25.7

Ag’ 3.70 7.22 Hg?>* 21.78

Cd* 4.52 8.01 10.52 Li* 2.79

Co*" 5.73 11.57 17.59 Mg?* 9.72

Cu** 8.01 13.62 17.11 Mn?* 13.58

Fe?* 4.21 9.20 17.58 Ni2* 17.51

Hg>* 9.64 16.74 19.52 Pb* 17.23

Mn?* 4.06 7.84 11.47 Zn?* 16.26

Ni** 6.80 13.26 18.46
Zn*" 5.30 9.83 13.63
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Taoauna 27.

CTaHIlapTHl)Ie BOCCTAHOBHUTECIBHLIC NMOTCHIHAJBI B KHCJIOM

BoaHOM pactBope (pH = 0). Iloanypeaknum BOCCTAHOBJIEHHUSI PACIOJIOKEHBI TAK,
YTO C MO3UIUI TEPMOAUHAMHUKH B CTAHAAPTHOM KHCJIOM pacTBope:

1) okucnHTeNnb, COAEPIKAMUNCS B JTIOO0H MOTypeakiny, CIIOCOOEH OKHCIATH BCE

BOCCTAHOBHTCIIM B ITPCAIICCTBYIOIIUX ITOJIYPCAKIIHAX

2)

BOCCTAHOBHUTENb, COJCPKAIMUNACS B JIIO00M TOJypEakiuu, CIOCOOCH
BOCCTAHABIUBATh BCE OKUCIUTENH B MOCIECIYIOMINX MOTYPEaKIUsX.
OxucJauresb BoccranoBurenb E°, B
3N2 +2H" + 28 2HN3 -3.100
Li"+¢& Li —-3.045
K"+¢ K -2.924
Cs'+¢& Cs —-2.923
Ba’" + 2& Ba -2.905
Sr?* + 28 Sr —2.888
Ca®" + 28 Ca —2.864
Na"+¢ Na -2.711
La*" + 3¢ La -2.522
Ce’" + 3¢ Ce —2.483
Mg?" + 28 Mg —2.370
H» + 28 2H -2.230
[AlF6]* + 38 Al + 6F- —2.112
Be?" + 28 Be —1.847
AP+ 3@ Al —-1.700
U + 3¢ U —-1.690
Ti** + 28 Ti -1.628
U* + 4¢ U —1.425
[SiFs]* + 4¢ Si+ 6F- —-1.366
[Cr(CN)s]* + ¢ [Cr(CN)s]* —-1.280
[Zn(CN)4]> + 28 Zn + 4CN- ~1.260
Ti* + 3& Ti —-1.208
Mn?" + 28 Mn -1.192
V2 + 28 \Y -1.125
TiO; + 4H" + 4& Ti + 2H,0 -1.075
[CA(CN)4]* + 28 Cd +4CN- -1.028
Si0, + 4H" + 4& Si + 2H,0 —-0.990
H4SiO4p-py+ 4H' + 48 Si + 4H,0 —0.936
H3BOs; +3H' + 3€ B + 3H,O —0.888
Cr?" + 2@ Cr —-0.852
V3t + 3¢ \% —0.835
[Co(CN)s]* +& [Co(CN)s]* —0.830
[Au(CN)| +¢& Au+2CN- —0.764
Zn*" + 28 Zn —0.763
Cr’* + 3¢ Cr —0.704
ReOs + € ReO4* —0.700
U* +e U —0.631
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Oxucaurenb BoccranoBurennb E°, B

[CA(NH3)4]** + 28 Cd + 4NH3 —0.597
Sb + 3H" + 3¢ SbH3 —0.510
H3POs + 2H" + 28 H;PO; + H20 —0.488
2CO, +2H" + 28 H2C>04 -0.470
Te+2H" +2¢& HoTewpp) —0.464
Fe?™ + 28 Fe —-0.441
[Ag(CN)2] +¢& Ag+2CN- —0.430
[Cu(CN)2] +¢& Cu +2CN- -0.429
Crit+¢ Cr* —0.409
Cd** + 28 Cd —-0.404
H3;PO, + H" + ¢ P amop) + 2H20 —0.387
H3PO4 + SH™ + 5¢ P amopt) + 4H20 —0.383
H3;PO4 + 4H" + 48 H3PO; + 2H,0 —0.382
[Hg(CN)4]* + 28 Hg + 4CN- —-0.370
Ti** + ¢ Ti —0.368
PbSO4+ 28 Pb + SO4* -0.356
TI"+& Tl —0.336
Co®" + 28 Co -0.277
H3PO4 + 2H" + 28 H3POs3 + H20 —0.276
V3t +¢ v —0.255
As+3H" + 3¢ AsHjsw) —0.238
Ni** + 2¢ Ni -0.234
Mo*" + 3& Mo —0.200
CO, +2H" +2¢ HCOOH —0.199
WO, +4H" + 4& W + 2H,0 -0.154
Sn*" + 2& Sn —-0.141
Pb>" + 28 Pb -0.126
Se +2H" + 28 H2Sepp) —0.115
CO, +2H" + 28 CO + H20 -0.104
SnO; +4H" + 28 Sn?" + 2H,0 —0.094
WO;s + 6H" + 68 W + 3H,0 —0.091
[HWsO2:]> + 41H" + 368 W+ 21 H,O -0.074
P4+ 12H" + 128 4PH; —0.046
AgCN + ¢ Ag+ CN- —0.040
Fe’™ + 3¢ Fe —0.037
2H* + 2¢ H- 0.000

MoO; + 6H" + 6 & Mo + 3H,0 0.000

Sn** + 4¢ Sn 0.007

UO** +4H" + 3¢ U+ 2H,0 0.007

S40¢> + 28 25,03 0.015

U0 +¢ Uo,” 0.062

AgBr+¢ Ag+ Br 0.071

Ti*" + ¢ Ti* 0.092

S +2H" + 28& H2Sp-p) 0.144

Si+4H" + 4¢& SiHar) 0.148
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Oxucaurtenb BoccranoBuTeb E°, B
Sn*" + 2@ Sn?* 0.154
Cu*" +¢ Cu? 0.158
SO4* +4H" + 28 SO2pp) + H20 0.161
[BiCls] + 38 Bi+4 CI 0.168
[Co(NH3)6]*" + & [Co(NH3)6]*" 0.178
SbO* + 2H" + 3¢& Sb+ H>O 0.199
[Bis(OH)12]% + 12H" + 188 Bi + 12 H,0 0.215
AgCl + & Ag+Cl 0.222
HAsO, + 3H" + 3¢& As + 2H>0 0.234
Sb>* + 3e Sb 0.240
CO(y + 6H" + 68 CHasr) + H20 0.264
HgoCl, + 28 2Hg + 2CI- 0.268
N, + 8H" + 68 2NH4* 0.272
Re* + 3& Re 0.300
SO + 10H" + 85 HS p-p) + 4H20 0.302
PbSO4+ 8H™ + 8¢ PbS + 4H,0 0.304
Bi** + 3¢ Bi1 0.317
Sb>Os+10H" + 10& 2Sb + 5H20 0.333
Cu®* + 28e Cu 0.338
2SOn(pp) + 2H" + 48 $S,05% + 3H,0 0.338
SO4> + 8H' + 68 S +4H,0 0.354
[Fe(CN)e] + & [Fe(CN)s]* 0.356
VO*" +2H" +¢& V3*+ H,O 0.361
FeFe> +¢& Fe?" + 6F 0.400
ReO4 + 8H" + 4¢& Re** + 4H,0 0.421
SOn(pp) + 4H" + 45 S +3H:0 0.450
ReO4 +4H" + 3¢ ReO; + 2H,0O 0.510
S,03% + 6H" + 4@ 2S +3H;0 0.512
Cu"+¢ Cu 0.518
SboOs +6H™ + 4& 2SbO* + 3H,0 0.534
Loy + 28 21 0.535
MoOs; +2H " +2 € MoO> +H,0O 0.537
H,TeOs + 4H™+ 4€ Te + 3H20 0.543
Cu”"+Cl +¢ CuCl 0.551
MnO4s +& MnO4*~ 0.558
H3AsO4 + 2H" + 28 HAsO:; + 2H20 0.560
UOy" +4H" + & U*+ 2H,0 0.593
Cu** +Br +@& CuBr 0.657
HN; + 11H" + 8¢ 3NH4" 0.660
PbO,+ 4H" + 4& Pb + 2H,0 0.665
O, +2H" +2¢ H>0, 0.694
[PtCle]> + 28 [P(CL]> + 2CI- 0.734
H2SeOs + 4H" + 4& Se + 3H20 0.741
T + 3¢ Tl 0.741
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Oxucaurenb BoccranoBurennb E°, B
Fe’' +¢& Fe?* 0.771
NO; +2H" + & NO; + H;O 0.772
He,?* + 28 2Hg 0.796
Ag'+5 Ag 0.799
[PtCl4]*> + 28 Pt + 4CI 0.811
Hg?" + 28 Hg 0.852
Cu*t+I +¢ Cul 0.860
HNO, + 7H" + 6¢ NH4" + 2H,0 0.863
NOs; + 10H" + 8¢ NH4" + 3H,O 0.880
2Hg?" + 28 Hg,?* 0.908
NOs; +3H" + 28 HNO; + H2O 0.930
NO; +4H" + 3¢ NO + 2H>0O 0.955
V205 + 6H" + 28 2VO?" + 3H;0 0.958
Pt2* + 28 Pt 0.963
HIO + H + 2¢& I+ H.O 0.987
HNO, +H" + & NO + H,O 1.004
NO; +2H* + 2¢ NO + H,O 1.046
Bro) + 28 2Br~ 1.065
105~ + 6H" + 6& I +3H0 1.081
NO, +H"+¢ HNO:» 1.088
Cu?* +2CN- + & [Cu(CN)] 1.105
105+ 5H"+ 4¢& HIO + 2H,O 1.128
SeO4% + 4H" + 28 H>SeO3; +H,O 1.150
ClO4 +2H"+ 28 ClO; + H,O 1.189
2105 + 12H" + 108 L) + 6H20 1.190
ClO; +3H"+ 2¢ HCIO2 + H,O 1.215
O2 + 4H* + 46 2H,0 1.229
MnO; + 4H™+ 28& Mn?" + 2H,0 1.239
2NOs™ + 12H" + 10é N2 + 6H,O 1.244
H¢TeOs + 2H + 28 H,TeOs + 3H,O 1.249
ClOyy + H" + ¢ HCIO, 1.270
N>Hs" + 3H" + 2¢ 2NH4* 1.270
TP + 2¢ TI* 1.280
CeO, +4H" + ¢ Ce*" + 2H,0 1.293
HBrO + H" + 2¢ Br + H.O 1.330
Cr.07% + 14H'™+ 68 2Cr*" + 7H,0 1.333
NH;OH" + 2H' + 2¢ NH4* 1.334
Chw + 28 2CI 1.358
2NO; + 8H" + 8¢ N2 + 4H,0 1.362
ClO4 + 8H" + 8¢ CI" + 4H,0 1.386
2C104 + 16H" + 14e Cla + 8H20 1.390
Aut + 28 Au’ 1.402
ClOs +5H" + 4¢& HCI10 + 2H,0 1.430
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Oxucaurenb BoccranoBurennb E°, B
2HIO +2H" + 2¢& Lp) + 2H20 1.439
BrO; + 6H" + 6¢ Br + 3H,0 1.440
ClO;™ + 6H" + 68 Cl + 3H,0 1.451
2HNO, + 6H" + 6¢& N> + 4H>0 1.453
PbO; + 4H" + 28 Pb%* + 2H,0 1.455
2CIO5 + 12H" + 108 Clyw + 6H20 1.470
HCIO + H + 2¢ ClI-+ H,O 1.494
BrO; + 5H" + 4¢ HBrO + 2H>0O 1.495
Au*t + 38 Au 1.498
Mn3*" + & Mn?* 1.499
MnO4 + 8H'+ 5¢ Mn?* + 4H>0 1.507
2BrOs; + 12H" + 10& Brao + 6H20 1.511
2ClO; + 8H* + 8¢ Cl; + 4H,0 1.548
HCIO, + 3H" + 4¢& Cl” + 2H,0O 1.570
2HBrO +2H" + 2¢ Broeo + 2H20 1.595
2NO + 2H" + 28& N.O+ H,O 1.600
HsIO¢ + H + 26 105~ + 3H,0 1.601
2HCIO + 2H" + 2¢ Clyry + 2H20 1.630
2HCI1O, + 6H" + 68 Clx + 4H,0O 1.640
HCIO, + 2H" + 2¢ HCIO + H,O 1.645
104 +2H" + 28 105~ + H,O 1.653
2NO +4H" + 4¢ N, +2H,0 1.678
PbO, +4H"+S04>+ 28 PbSO4+ 2H,0 1.685
Au*+é Au 1.691
MnO4 + 4H™+ 3¢ MnO: + 2H>0O 1.725
Ce* +¢ Ce?* 1.743
N.O + 2H* + 28 N, + H,O 1.756
BrO4 + 2H" + 28 BrOs;~ + H,O 1.763
H»0, +2H" + 28 2H,O 1.764
NaBiOs; + 4H" + 2¢ BiO" + Na* + 2H,0 1.808
Co*" +¢ Co** 1.820
FeO4> + 8H" + 3@ Fe’* + 4H,0 1.900
S,0¢% + 28 2S04 1.961
O3 +2H" + 28 0, + H.O 2.075
Pb3O4 + 8H' + 28 3Pb%" + 4H,0 2.156
CaO, +4H" + 28 Ca’" + 2H,0 2.222
NiO(OH) + 3H" + & Ni** + 2H,0 2.252
MnO42 + 4H™+ 28 MnO; + 2H,0 2.308
BaO; +4H" + 28 Ba’" + 2H,0 2.369
For + 28 2F- 2.866
Fory + H + 28 2HF,~ 3.013
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Tao6auna 28. BoccraHoBUTe/IbHBIE IOTEHIHAJIBI B CTAHAAPTHOM HICJI0YHOM
pacrBope (pH = 14). Iloaypeakuun BOCCTAHOBJIEHUSI PACHOJIOKEHBI TAK, YTO C
NMO3ULMI TEPMOJUHAMMUKHU B CTAHJAAPTHOM IIEJI0YHOM PacTBOpE:

1) okucnuTeNnb, COAEPIKAMUNCS B JTIOO0H MOTypeaKiny, CIIOCOOEH OKHCIATHh BCE
BOCCTAHOBUTEJM B MPEIICCTBYIONIMNX MOTYPEAKIUIX;

2) BOCCTaHOBWTEIb, COJICP)KAIIUHCA B JIOOOW TIOMypeakIuu, CIOCOOCH
BOCCTAHABIMBATh BCE OKUCIUTENH B MOCIECIYIOMINX MOTYpPEaKIUsX.

OKHucJIuTEb BoccranoBurenn E°, B

Ca(OH), + 2¢ Ca+20H -3.018
Mg(OH), + 2¢& Mg +20H" —2.689
[Be(OH)4]* + 28 Be + 4OH -2.520
[AI(OH)4]” + 3& Al+40H -2.336
Si04* + 4H,0 + 4& Si+ 8OH™ —1.859
[B(OH)4] + 3@ B +40H" -1.810
4HPOs* + 8H,0 + 12¢ P, +20 OH" —1.650
HPOs?> + 2H,0 + 2& H,PO, + 30H —1.565
H,PO, +¢& P(avopp) T 20H™ —1.697
PO, + 2H,0 + 28 HPO;s%> + 30H- —1.300
[Zn(OH),]*> + 2& 7Zn +40H" —1.255
COs> +2H,0 + 2¢ CO +40H —1.223
2CO327 +2H,0 + 2& C20427 +40H -1.210
WO4* +4H,0 + 68 W+ 8 OH™ —1.055
[Sn(OH)s]* + 2¢ [Sn(OH);] + 30H —0.960
SO, + H,O + 28 SO;*> +20H- —0.932
Sn(OH), + 2& Sn +20H~ -0.917
Pavopp) + 3H20 + 3& PH; + 30H -0.915
Te + 2& Te* -0.902
NO;+H,O +¢ NO, + 20H~ —0.884
P, + 12H,O + 128& 4PH; + 120H™ —0.874
2H,0 + 2¢& H2 + 20H- -0.828
[Sn(OH);] + 2¢ Sn + 30H~ —0.790
MoO4* +2H,0 + 28 MoO,; + 40H" —0.772
SO, + 4H,0 + 68 S +80OH —0.750
Co(OH), + 2¢& Co+2 OH™ —0.739
N, + 6H,0 + 6& 2NH; + 60H —0.737
Pb(OH), + 2¢& Pb +20H" -0.714
AsO4* +2H,0 + 28 AsO, +40H" -0.710
AsO, +2H,0 + 3¢ As +40H™ —0.680
Si+4H,0 + 4¢ SiHa) + 40H™ —0.680
S04 +4H,0 + 8¢ S?+ 80H- -0.674
Se + 2¢ Se* —0.670
Fe(OH); +¢& Fe(OH), + OH™ —0.666
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Oxucaurenb BoccranoBurennb E°, B
SO;>~ + 3H,0 + 4& S +60H" —0.659
[Sb(OH)s]*~ + 3¢ Sb + 60H —0.649
ReO4 +2H,0 + 3¢ ReO, + 40H —0.594
[Sb(OH)s]” + 2¢ [Sb(OH)]*~ —0.590
S + H,O +2¢ HS + OH -0.476
UO,(OH), + 2H,0 + 2¢ U(OH)4 + 20H™ —0.455
NO, + H,O +¢& NO + 20H —0.453
S +2¢ S —0.444
TeOs* + 3H,0 + 4& Te + 60H" —0.412
SeO3%> + 3H,0 + 4¢ Se + 60H- —0.341
CrO4*> + 4H,0 +3¢ [Cr(OH)s]* + 20H" —-0.165
NO,; + 5H,0 + 68 NH; + 70H™ —0.164
NO; + 2H,0 + 38 NO +40H —0.149
CrO4> + 4H,0 + 3@ Cr(OH); + 50H- —0.125
NO;™ + 6H,0 + 8¢ NH; + 9OH —0.120
2Cu(OH), + 28 Cu,0 + 20H +H,0 —0.086
TLO; + 3H,0 + 48 2T+ 60H" —0.063
MnO, + 2H,0+ 2¢& Mn(OH), + 20H~ —0.043
SeO4> + H,O + 28 SeO3> +20H" —0.001
NO;™ + H,O + 2& NO, + 20H 0.010
HgO + H,O + 2¢& Hg + 20H" 0.099
105+ 2H,0 + 4¢ 10 +4 OH 0.137
MnO(OH) + H,O + & Mn(OH), + OH™ 0.174
CoO(OH) + H,O + & Co(OH), + OH~ 0.189
2105~ + 6H,0O + 10¢e Iz(Kp) + 120H" 0.196
Pt(OH), + 2¢ Pt +20H" 0.237
105~ + 3H,0 + 6€ I+ 60H 0.253
PtO, + 2H,0 + 28 Pt(OH), + 20H- 0.272
MnO4 + 4H,0 + 5¢ Mn(OH), + 60H~ 0.355
ClO4s + H,O + 28 ClO; +20H 0.361
PbO, + 2H,0 + 2¢& Pb(OH), + 20H" 0.386
HiTeOg> + 28 TeOs> +20H + H,O 0.401
0Oz + 2H20 + 4¢ 40H" 0.403
2NO,;  +4H,0 + 6¢& N, + 8OH™ 0.410
210 + 2H,0 + 28 Lp) + 40H™ 0.433
2BrO~ +2H,0 + 2¢ BI’Q@K) +40H" 0.434
2CIO™ + 2H,0 + 2¢ Clz(r) +40H 0.482
10~ + H,O + 2¢& I+ 20H 0.484
2BrO; + 6H,0 + 10€ Bryu + 120H” 0.517
BrO;™ + 2H,0 + 4¢& BrO™ +40H 0.538
ClO4 +4H,0 + 8¢ Cl" + 80OH- 0.558
MnO4*> + 2H,0 + 28 MnO, +40H 0.605
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Oxucaurtenb BoccranoBuTeb E°, B
BrOs;~ + 3H,0 + 6¢ Br +6 OH" 0.612
MnOj4 + 2H,0 + 3¢& MnO, +40H" 0.621
ClOs; + 3H,0 + 68 Cl" + 60H" 0.625
ClO; + H,O + 28 ClO +20H 0.681
FeO4* + 4H,0 + 3¢ Fe(OH); + 5O0H™ 0.720
BrO™ + H,O + 2¢& Br +20H" 0.761
NiO(OH) + H,O + ¢ Ni(OH), + OH™ 0.784
2NO + 2H,0 +4¢& N, +40H" 0.850
ClO + H,O + 2¢ Cl +20H" 0.920
N,O + H,O + 28& N, + 20H" 0.928
BrOs + H,O + 2¢& BrO; +20H" 0.935
O3 + H,O + 2¢ O, +20H" 1.247
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Taoauna 29.

B Ta6n1/1ue IMPHUBCACHBI BOCCTAHOBUTCIIBHBIC ITOTCHIMAJIbI HaunoOoee XapaKTCPHBIX
COCI[I/IHeHI/Iﬁ OOJBIIMHCTBA YJIEMEHTOB.

BoccranoBuTe/IbHBIE MOTEHIIMAJBI B BOJHBIX pacTrBopax.

DJIEKTPOAHBIN Npouecc E° B DJIEKTPOAHBIN Npouecc E° B
Ag 2BrOs;™ + 12H" + 10& = Bryp+6H20 1.511
Agr+e=Ag 0.799 2BrOs;” + 6H20 + 10€ = Bros+120H™  0.517
AgCl+e=Ag+ClI" 0.222 BrO;™ + 5H" + 4& = HBrO + 2H,O 1.495
AgBr+ée=Ag+ Br 0.071 BrO;™ + 2H,O + 48 = BrO™ + 40H" 0.538
AgCN +e=Ag+CN- —0.040 BrOs +2H" + 2& = BrO;~ + H,O 1.763
[Ag(NH3)2]" + &= Ag + 2NH3( 0.164 BrO4 + H>O + 28 = BrO3z™ + 20H™ 0.935
[Ag(CN)] +&=Ag+2CN~- —0.430 C
Al COq) + 6H" + 68 = CHy(r + H20 0.264
AP +38=Al —-1.700 CO, +2H" +2&8=CO + H,0 -0.104
[Al(OH)4] + 38 = Al +40H" -2.336 CO; +2H" + 28 = HCOOH -0.199
[AlF6]* + 38 = Al + 6F -2.112 2C0O; + 2H" + 28 = H2C204 —0.470
As 2C0O3%* +2H,0 + 28 = C204* + -1.210
As +3H" + 3 = AsHs( —0.238 40H
HAsO; +3H" + 38 = As + 2H,0 0.234 CO3* +2H,0 +28=CO + 40H" -1.223
AsOy” +2H0 + 38 = As + 40H™ —0.680 Ca
H3AsO4 +2H" + 28 = HAsO> + 2H.O  0.560 Ca’" +28=Ca —2.864
AsO4*> +2H,0 + 28 = AsO, +40H"  —0.710 Ca(OH), + 28 =Ca+20H" -3.018
Au Ca0; +4H" + 2& = Ca*" + 2H,0 +2.222
Au'+&=Au 1.691 Cd
Au*t +38=Au 1.498 Cd** +2e=Cd —0.404
Au’t +28 = Au’ 1.402 [Cd(NH3)4]*" + 28 = Cd + 4NH; -0.597
[AuBr2] +&=Au+2Br 0.959 [CA(CN)4]* +2&=Cd +4CN- —-1.028
[Au(CN)2] +&=Au+2CN- —0.764 Ce
B Ce*" +3e=Ce —2.483
H;BOs +3H" + 38 =B + 3H,0 —0.888 Ce* +e=Ce*" 1.743
[B(OH)4]" +38=B +40H" —-1.810 CeO, +4H" + &8 = Ce*" + 2H,0 1.293
Ba Cl
Ba’" +2&=Ba -2.905 Chw +2e=2CI" 1.358
BaO; +4H" + 2& = Ba®" + 2H,0 2.369 HCIO + H" + 28 =Cl" + H20 1.494
Be CIO™ + H,O+ 28 = CI” + 20H 0.920
Be?" + 28 = Be —-1.847 2HCIO + 2H" + 2& = Cly) + 2H20 1.630
[Be(OH)4]* + 28 = Be + 40H- —2.520 2CIO™ + 2H20+ 2& = Clyr) + 40H 0.482
Bi HCIO; + 3H" + 4& = CI” + 2H20 1.570
Bi** + 38 =Bi 0.317 2HCIO; + 6H" + 6€ = Cl» + 4H20 1.640
[BiCl4]"+3e=Bi+4 CI 0.168 HCIO; + 2H" + 2& = HCIO + H2O 1.645
[Big(OH)12]%" + 12H" + 188 = Bi + 0.215 ClO2 + H2O + 26 =ClO™ + 20H 0.681
12 H20 ClOyr + H" + & = HCIO2 1.270
NaBiO; +4H" + 2& = BiO" +Na* 1.808 2C10, +8H" + 8¢ = Cl, + 4H>0 1.548
+2H>0 ClOs + 6H" + 68 = Cl” + 3H,0 1.451
Br CIO3™ + 3H,0 + 68 = CI" + 60H 0.625
Brogyt 28 = 2Br- 1.065 2Cl10s™ + 12H" + 10& = Clyry+ 6H20 1.470
HBrO + H' + 28 =Br + H,0 1.33 ClO; + 5H" + 48 = HCIO + 2H>0 1.430
BrO™ + H,O+ 28 =Br + 20H~ 0.761 ClO;™ + 3H'+ 2& = HCIO; + H,0 1.215
2HBrO +2H" + 2& = Brypy+2H20 1.595 ClO4 + 8H"+ 88 = CI” + 4H,0 1.386
2BrO™ + 2H>O+ 2& = Brax) +40OH™ 0.434 ClO4 +4H,0 + 88 = CI" + 8OH~ 0.558
BrOs;™ + 6H"+ 6& = Br + 3H20 1.440 2Cl04 + 16H" + 14e = Clyry+ 8H20 1.390
BrO;” +3H, O+ 68 =Br + 6 OH" 0.612 ClO4 +2H"+ 28 = ClO;” + H,O 1.189
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DJIEKTPOIHBIN NpPouece E°, B DJIEKTPOIHBIN Npouece E°, B
ClOs + H0 + 28 = ClOs + 20H™ 0.361 Hg
Co Hg,*" + 28 = 2Hg 0.796
Co** +2&8=Co -0.277 Hg?" + 28 = Hg 0.852
Co*" +&=Co*" 1.820 2Hg?>" + 28 = Hg,?* 0.908
Co(OH), +2& =Co +2 OH" -0.739 HgO + H,O+ 2& = Hg + 20H" 0.099
CoO(OH) + H20 + & = Co(OH), + 0.189 [Hg(CN)4]* + 28 = Hg + 4CN- -0.370
OH" Hg>Cla + 28 = 2Hg + 2C1- 0.268
[Co(NH;)s]*"+ &= [Co(NH3)6]** 0.178 I
[Co(CN)s]* + & = [Co(CN)s]*+ -0.830 Lp) + 28 =21 0.535
Cr HIO +H"+2& =1 +H,0 0.987
Cr**+2&=Cr —0.852 10"+ HO+28 =1 +20H" 0.484
Cr*+38=Cr -0.704 2HIO +2H" + 2& = Iop) + 2H20 1.439
Crt+e=Cr*" —0.409 210" +2H20+ 28 = Iyp) + 4OH" 0.433
[Cr(CN)s]>+ & = [Cr(CN)e]* —1.280 105+ 6H" + 68 =T + 3H,0 1.081
Cr,07% +14H™+ 68=2Cr’" +7H,0 1.333 105 +3H, 0 +6e =1 + 60H 0.253
CrO4* + 4H,0 + 38 = Cr(OH); + —0.125 2105~ +12H" + 108 = Ipp) + 6H20 1.190
50H" 2105 +6H20 + 108 = Lywp) + 120H-  0.196
CrO4* + 4H,0 +38 =[Cr(OH)]> +  —0.165 105~ + SH' + 48 = HIO + 2H,0 1.128
20H 105" +2H,0+ 48 =10+ 4 OH" 0.137
Cs 105 +2H" + 28 =103 + H,0 1.653
Cs"+e=Cs -2.923 Hs5I06 + H + 28 =105~ + 3H-0 1.601
Cu K
Cu"+e=Cu 0.518 K'+e=K -2.924
Cu**+28=Cu 0.338 La
Cu*"+&=Cu’ 0.158 La*" +38=La -2.522
2Cu(OH), + 2& = Cu0 + 20H- —0.086 Li
+H,0 Li*+&=Li -3.045
[Cu(NH;3)4]*"+ 2&= Cu + 4NH; -0.07 Mg
[Cu(NH3)2]*+ &= Cu + 2NH;3 -0.12 Mg?" + 28 = Mg -2.370
Cu*" +2CN™ + & = [Cu(CN)2] 1.105 Mg(OH), + 2& = Mg + 20H" —2.689
[Cu(CN)2] + &= Cu+2CN~ -0.429 Mn
Cu** +Br +&=CuBr 0.657 Mn?" + 28 = Mn -1.192
Cu*" + CI" + & = CuCl 0.551 Mn?*" + & = Mn?" 1.499
Cu*"+I +&=_Cul 0.860 MnO(OH) + 2H,0 + & =Mn(OH) + 0.174
F OH-
For) + 28 =2F 2.866 MnO; + 4H"+ 2& = Mn*" + 2H,0 1.239
Fory + H + 28 = 2HF>~ 3.013 MnO>+2H,0+ 28 = Mn(OH): + —0.043
Fe 20H"
Fe?" + 28 = Fe —0.441 MnO4> + 4H™+ 28 = MnO; + 2H,0 2.308
Fe’" + 38 =Fe —0.037 MnO4* + 2H,0 + 2& = MnO> + 0.605
Fe’" +&=Fe?" 0.771 40H"
Fe(OH); + & = Fe(OH), + OH~ —0.666 MnOs +8H™+ 58 = Mn?" + 4H,0 1.507
[Fe(CN)s]> + &= [Fe(CN)s]* 0.356 MnO4 +4H,0+ 5& = Mn(OH), + 60H  0.355
[FeFe]>~ + & = Fe?" + 6F~ 0.400 MnO4 + 4H'+ 3& = MnO; + 2H,0 1.725
FeO4> +8H' + 38 = Fe*" + 4H,0 1.900 MnOs~ + 2H,0 + 38 =MnO, + 40H-  0.621
FeO4* +4H,0 + 3& = Fe(OH); + 0.720 MnO4 + & = MnO4> 0.558
50H Mo
H Mo** + 38 = Mo -0.200
2H'+2&8=H, 0.000 MoOs + 6H" + 6 & = Mo + 3H,0 0.000
Ho+ 28 =2H" -2.230 MoOs + 2H' + 2 & = M0oO, +H,0 0.537
2H,0 + 2& = H» +20H" —0.828 MoO4> +2H,0 + 2& = MoO; + 40H~  —0.772
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DJIEKTPOIHBIN NpPouece E°, B DJIEKTPOIHBIN Npouece E°, B
N H3POs + 2H' + 2& = H3PO; + H20 —0.488
N> + 8H" + 68 = 2NH," 0.272 4HPO3* +8H,0 + 128 =P4 + 20 ~1.650
N + 6H,0 + 68 = 2NH; + 60H~ -0.737 OH
3Nz + 2H' + 2& = 2HN; -3.100 HPO3%> + 2H,0 + 2& = H,POy + ~1.565
HNs3 + 11H' + 8¢ = 3NH4" 0.660 30H
NH;OH' + 2H" + 26 = NH4" 1.334 H3PO4 + SH' + 58 = Pawopy) + 4H20  —0.383
NoHs' + 3H" + 28 = 2NH4* 1.270 H3PO4 + 4H' + 48 = H3PO, + 2H,0  —0.382
N>O + 2H" + 28 =N, + H,0 1.756 H3;PO,4 + 2H' + 2& = H3POs + H,0 -0.276
N>O+ H,O + 28 =N, + 20H™ 0.928 PO +2H,0 + 28 = HPOs> +30H"  —1.300
2NO +4H" + 48 = N, + 2H,0 1.678 Pb
2NO+ 2H,0 + 48 = N, + 40H~ 0.850 Pb*" + 28 =Pb -0.126
2NO + 2H" + 28 = N,O+ H,0 1.600 Pb(OH), + 2& = Pb + 20H" -0.714
HNO, + 7H" + 68 = NH4" + 2H,0 0.863 Pb;O4+ 8H' + 2& = 3Pb*" + 4H,0 2.156
NO, + 5H,0 + 68 = NH3 + 7OH™ —0.164 PbO,+ 4H" + 48 = Pb + 2H,0 0.665
2HNO> + 6H" + 68 = N» + 4H,O 1.453 PbO, + 4H" + 28 = Pb** + 2H,0 1.455
2NO; + 4H,0 + 68 =N, + 8OH™ 0.410 PbO, + 2H,0 + 2& = Pb(OH), +20H~  0.386
HNO; + H' +&=NO + H.0 1.004 PbSO4+ 28 = Pb + SO4*~ —0.356
NO; + H,0+&=NO +20H" —0.453 PbSO4+ 8H' + 88 = PbS + 4H,0 0.304
2NO; + 8H" + 88 = N + 4H,0 1.362 PbO, +4H"+S04*+ 28 = PbSO4 + 1.685
NO, + 2H" + 28 =NO + H.0 1.046 2H,0
NO; + H"+ & = HNO» 1.088 Pt
NO>+&=NO; 0.889 Pt*" + 28 = Pt 0.963
NOs; +10H" + 88 = NH4" + 3H.0 0.880 Pt(OH), + 2& = Pt +20H" 0.237
NOs™ + 6H,0 + 88 = NH; + 9OH™ —-0.120 PtO; + 2H,0 + 28 = Pt(OH), + 20H"  0.272
2NOs; + 12H" + 108 = N; + 6H,0 1.244 [PtCls]*> + 28 =Pt + 4Cl 0.811
NO; +4H" + 38 = NO + 2H,0 0.955 [PtCle]> + 2& = [PtCl4]> + 2CI" 0.734
NO;™ +2H,0 + 38 =NO + 40H" —0.149 Re
NO;™ +2H" + & = NO»+ H,0 0.772 Re*" +38=Re 0.300
NOs; + H,0 +&=NO, + 20H" —0.884 ReO4 + 8H' + 48 =Re>" + 4H,0 0.421
NO;™ +3H" + 28 = HNO»+ H,0O 0.930 ReO4 + 4H' + 38 = ReOs + 2H,0 0.510
NOs; + H,0 + 28 =NO, + 20H" 0.010 ReO4+2H,0 + 3&= ReO, + 40H" -0.594
Na ReO4s + & =ReO4>" —-0.700
Na*+&=Na -2.711 S
Ni S +2H" + 2& = HaSp-p) 0.144
Ni*" + 2 = Ni —-0.234 S+H,0+28=HS +OH" —0.478
NiO(OH) + 3H" + & = Ni*" + 2H,0 2.252 S+28=8* -0.476
NiO(OH) + H,0 + & = Ni(OH), + 0.784 S203* +6H" + 48 = 2S + 3H,0 0.512
OH™ S406> + 28 = 2S,03* 0.015
@) SOzp-p) +4H" + 46 =S + 2H,0 0.450
0, +2H" + 28 = H,0; 0.694 2S05pp) + 2H" + 48 = S,05> + H, O 0.338
H,0, + 2H" + 2& = 2H,0 1.764 SOs% +3H,0 + 48 =S + 60H" -0.659
0, +4H" + 48 = 2H,0 1.229 SO4* + 10H" + 88 = HaS(pp) + 4H20  0.302
0, + 2H,0 + 48 = 40H" 0.403 SO4> +4H,0 + 88 = S* + 8OH~ -0.674
0; +2H" + 28 = 0,+H,0 2.075 S04 + 8H" + 68 = S + 4H,0 0.354
0; + H,0 + 2& = 0,+20H 1.247 S04 +4H,0 + 68 =S + 8OH~ -0.750
P 2S04% + 10H' + 88 = S,03> + SH2O 0290
P4+ 12H" + 128 = 4PH; —0.046 SO4* + 4H" + 28 = SO2pp) + H20 0.161
P4+ 12H20 + 126 =4PH; + 120H  —0.874 SO4* + H,0 + 28 = SO3% + 20H" —-0.932
Pamopp) + 3H20 +38 =PH3+30H"  —0.915 S208> + 28 = 2S04> 1.961
H3PO; + H" + & = P(avopg) + 2H0 —0.387 Sb
H>PO;™ + & = Plamopi) + 20H™ ~1.697 Sb +3H" + 3& = SbH; -0.510
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DJIEKTPOIHBIN NpPouece E°, B DJIEKTPOIHBIN Npouece E°, B
Sb*" + 38 =Sb 0.240 Ti
SbO" + 2H" + 3& = Sb+ H,0O 0.199 Ti>" +28="Ti -1.628
[Sb(OH)s]* + 3& = Sb + 60H" —0.649 T +36=Ti -1.208
[Sb(OH)s]™ + 2& = [Sb(OH)s]*" —-0.590 T +&=Ti*" -0.368
Sb,Os+10H" + 108 = 2Sb + 5H,0 0.333 Ti* +e=Ti*" 0.092
SbyOs+6H" + 48 = 2SbO* + 3H,0 0.534 TiO2 + 4H" + 48 = Ti + 2H,0 -1.075
Se TI
Se + 2H" + 2& = HaSeqp) -0.115 TI'+&="TI -0.336
Se + 28 = Se*” -0.670 TP + 38 =TI 0.741
H,SeO; + 6H" + 68 = HaSe(p-p) + 0.456 TP +2& =TI 1.280
3H,0 TLO;: + 3H,0 + 48 = 2T1" + 60H" -0.063
H,SeOs + 4H" + 4& = Se + 3H20 0.741 U
SeO3% + 3H,0 + 48 = Se + 60H" —-0.341 U +38=U ~1.690
SeO4> + 4H" + 28 = HSeO3 +H,0 1.150 U +46=U —1.425
Se04% + H,0 + 28 =Se0s> +20H  —0.001 U +e=U* -0.631
Si UOy" +4H" + & = U+ 2H,0 0.593
Si+4H" + 4& = SiHa( 0.148 UO2*" +4H" + 38 = U*+ 2H,0 0.007
Si + 4H,0 + 4& = SiHuy+ 40H- ~0.680 UO* +8=U0," 0.062
SiO, + 4H" + 48 = Si + 2H,0 —-0.990 UO2(OH), + 2H,0 + 28 = U(OH)s+  —0.455
HiSiO4pp) +4H +48=Si+4H,0  —0.936 20H
SiO4* + 4H,0 + 48 = Si + 8OH™ —1.859 \Y/
[SiFe]*> +4& =Si+ 6F -1.366 V¥ +28=V ~1.125
Sn V*+3e=V -0.835
Sn** +2&=Sn —0.141 V*+e=vH —-0.255
Sn*" +4&=Sn 0.007 VO*" +2H" + & = V¥'+ H,0 0.361
Sn*" + 28 = Sn** 0.154 V205 + 6H' + 28 =2VO*" + 3H,0 0.958
Sn(OH), + 2& = Sn +20H" —-0.917 HVO;+3H" + &= VO + 2H,0 1.100
[Sn(OH)3]™ + 2& = Sn +30H" —0.790 W
SnO; + 4H" + 28 = Sn*" + 2H,0 —0.094 WO, +4H" + 48 =W + 2H,0 -0.154
[Sn(OH)s]* + 2& = [Sn(OH)s]™ + —-0.960 WOs + 6H" + 68 = W + 3H,0 -0.091
30H" [HW6021]> +41H + 368 =W + -0.074
Sr 21H,O
Sr?* + 28 = Sr -2.888 WO4> +4H,0 + 68 =W + 8 OH™ —1.055
Te Zn
Te + 2H" + 28 = HaTegpp) —0.464 Zn** +28=7n —0.763
Te + 28 = Te> -0.902 [Zn(OH)4]>+ 2& = Zn + 40H" —1.255
H,TeOs +4H™+ 48 = Te + 3H.0 0.543 [Zn(NH3)4]*" + 28 = Zn + 4NH; -1.030
TeO3> + 3H,0 + 4& = Te + 60H" —-0.412 [Zn(CN)4]>+ 28 = Zn + 4CN- ~1.260
HeTeOg + 2H' + 28 = H,TeOs + 3H,0  1.249

H4TeOs>+ 28 = TeO3> +20H + H,O  0.401
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Tao6auna 30. CxeMBbI BOCCTAHOBHUTEJLHBLIX IOTEHIHAJOB COeIMHEHUI
HEKOTOPBIX 3JIEMEHTOB.
1) Cxema BOCCTAaHOBHUTENIBHBIX MOTEHIMAIOB COECAUHEHUN XJIOpa B CTAHIAPTHOM
kuciioM pactBope (E°, B; pH = 0):

1.57

1.49

ClOs 1.19 ClOs 122 HCIO2, 165 HCIO 163 Clz2 136 CI

1.43 |
1.47
1.45

1.39

2) Cxema BOCCTaHOBUTEIBHBIX IMOTEHIMAJIOB COCIMHEHUU XJIOpa B CTAHIAPTHOM
mienouHoMm pacteope (E°, B; pH = 14):
0.97

0.92

ClOs 036 ClOs 033 CIOs 068 CIO- 048 Clz2 136 CI

0.48 |
0.47
0.63

0.56

3) Cxema BOCCTaHOBHUTEIBHBIX MOTCHIIMAIOB COEAMHEHUN OpoMa B CTaHIAPTHOM
kuciom pactrope (E°, B; pH = 0):

‘ 1.33 ‘
BrOs 1.76 BrOs HBrO; HBrO 159 Br, 107 Br
1.49 |
1.51
1.44
1.30

4) Cxema BOCCTAaHOBHTEIbHBIX IMOTEHIIMAJIOB COCIMHEHUN OpoMa B CTaHIAPTHOM
menounoM pactope (E°, B; pH = 14):

’ 0.76 ‘
BrOs 0.94 BrOsz BrO2- BrO- 043 Br, 107 Br
0.54 |
0.52
0.61
0.53
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5) CxeMa BOCCTAaHOBUTEIBHBIX MOTCHIIMAIOB COCAMHEHUN HOJa B CTaHIAPTHOM
kucioM pactsope (E°, B; pH = 0):

‘ 0.99 ‘
HslOs 1.60 105 HIO, HIO 144 1, 054 I
1.13 |
1.19
1.08
1.24

6) CxemMa BOCCTAaHOBUTEIBHBIX MMOTEHIIMAIOB COEAMHEHUN HOJla B CTaHIAPTHOM
miesrounoM pacteope (E°, B; pH = 14):

‘ 0.48 ‘
HslOs> 0.70 103" 10, IO~ 043 P} 0.54 I-
0.14 |
0.20
0.25
0.37

7) CxemMa BOCCTAaHOBUTEIBHBIX MOTEHIIMAJIIOB COEIMHEHUN CEphl B CTAHIAPTHOM
kuciom pactBope (E°, B; pH = 0):

0.23
0.45

S0~ 1.96 SO4& 0.16 HxSO; 034 S,0:= 0.51 S 0.14 H.S

0.29 |
0.35
0.30

8) Cxema BOCCTAaHOBUTEIIbHBIX MOTEHIMAIOB COEAUHEHUI CEepbl B CTaHIAPTHOM
miesnouHoMm pacteope (E°, B; pH = 14):

—0.60
—0.66

$;06> 1.96 SO~ -093 SOs* -0.58 S,0s> -0.78 S -048 S*

—0.76 |
—0.75
—0.67
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9) Cxema BOCCTaHOBUTEJBHBIX MOTEHIIMAJIOB COCIMHEHUN a30Ta B CTaHAApPTHOM
kucioM pactsope (E°, B; pH = 0):

0.86
1.45

NOs~ 0.77 NO2 1.09 HNO: 1.00 NO 1.60 NO 1.76 N> 0.27 NH4"

0.93 |
0.96
1.12
1.24
0.88

10) CxemMa BOCCTaHOBUTENBHBIX MOTEHIIMAJIOB COCIMHEHHM Xpoma B CTaHIApPTHOM
kuciiom pactBope (E°, B; pH = 0):

Cr,0O7* 1.33 Cr —0.41 Cr* —0.85 Cr

| —0.70 |

11) Cxema BOCCTaHOBUTENBHBIX MOTECHIIMAIIOB COCIMHEHUI MapraHiia B CTaHJAapTHOM
kucioM pactBope (E°, B; pH = 0):

—0.28

MnOs 0.56 MnOs* 231 MnO; 095 Mn* 150 Mn* -1.19 Mn

1.24

1.73
1.51

12) Cxema BOCCTaHOBUTENBHBIX MOTEHIIMAIOB COCIMHEHUI MapraHiia B CTaHAapTHOM
menounoM pactope (E°, B; pH = 14):

—0.25

MnOs 0.56 MnOz2 0.61 MnO, —0.26 MnO(OH) 0.17 Mn(OH); —-1.57 Mn

—0.04

0.62
0.36
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Tadauua 31. CrnekTpoXMMHYeCKUH PSAX ¥ PAJ TPAHC-BJIUSHUSA JUTAH/I0B.

CrneKTpOXUMHMYECKHI PSAI:

[ <Br <CrOs <S* <SCN <CI' <NO; <F <OH <ONO <I0; <HCOO <
C,047 <0* <H,0 < 0> <NCS <DJTA*< Py <NHj; < en < SO3* <NO, < bipy
<phen << CN'<PH; <CO

Pﬂ}_l Tpch-B.HHSIHl/IHZ
CN = GHs= CO> SC(NH2)2 ~ SR, ® PR3 = SO32- ~NO, >SCN >I >Br >CI"
>Py>NRH,~ NH; >F >OH > H,0

Tadanuna 32. Oxpacka coeruHeHN B BUAMMOI 00J1aCTH.
OoJ1acTh NOTJI0IIEHUS A, HM Oxkpacka
VYasrpaduomner (YD) <380 OCCIIBETHBIM
duoneroBas 380—430 YKEJIThIN
Cunsis 430-490 OpaHKEBBIN
3eneHas 490-520 KpacHbIN
Kenras 560-580 ¢buroseToBbI
OpanxeBast 580-620 CUHUH
Kpacnas 620-750 3€JIEHBIN
Nudpakpacuas (1K) > 750 OeCIBETHBIN
Taoauna 33. DHeprusi paciueIuIeHusi KPUCTAJUIHYECKHM MoJieM Ao, cM ™ s

HEKOTOPbIX KOMILICKCOB.

Kommiekc Ao Kommiekc Ao Kommiekce Ao

[Mn(H,0)s]** 7800 [Mn(H,0)s]** 21000 [Co(NH3)s]* 23000
[Fe(H,O)s]* 10400 [Fe(H,0)s]*" 13700 [Rh(NH3)6]* 33900
[Co(H,0)s]* 9200 [Co(H,0)s]* 20760 [Ir(NH3)6]*" 41000

Tadanuna 34. OHepruM CHAPMBAHHUS JJIEKTPOHOB, CM 1 [JIsi HEKOTOPbIX
HOHOB IEPEeXO0IHbIX METAJJIOB B ra3oBou (ase.

DJIeKTPOHHAS

M2+ M3+
KOHGuUrypauus
d* 23500 28000
d 25500 30000
d® 17600 21000
d’ 22500 27000
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Tadauua 35. CooTHOLIEHHS MeKAY PAa3JIMYHBIMM eIMHULIAMY JHEPrUuH.

Enununa J3K0yJIb Kanopus 7B cm!
:koyab 1 0.2390 6.242-10'8 5.0344-10%2
Kanopus 4.1840 1 2.612-10"7 2.1064-10%
7B 1.6021-107" 0.3829-107" 1 8.0656-10°
cem! 1.9863-1072 0.4747-107% 1.240-107* 1
Tabumua 36. Muoxutesn u npucrasku CH s o0pa3oBaHust 1ecITHYHbBIX
KPaTHbIX U JOJbHBIX €AUHHUIl H HX HANMEHOBAHUM.
O0o3HaueHHne
Yucao IpucraBka Pycckoe Mexny-
HapoaHoe
1 000 000 000 000 000 000 000 000 000 000 = 10*° KBETTa Q
1 000 000 000 000 000 000 000 000 000 = 10?7 pOHHA R
1 000 000 000 000 000 000 000 000 = 10%* fiorTa 41 Y
1 000 000 000 000 000 000 000 = 10! 3erTa 3 Z
1 000 000 000 000 000 000 = 10'8 JKCca c) E
1 000 000 000 000 000 = 10" nera I1 P
1 000 000 000 000 = 10'? Tepa T T
1 000 000 000 = 10° rura r G
1 000 000 = 10° Mera M M
1000=10° KHJIO K k
100 = 10? TeKTO r h
10=10" neKa na da
0.1=10" h(00 hi| d
0.01=107? CaHTH C C
0.001 =103 MUJLTA M m
0.000001 =107°  muKpo MK M
0.000000001 = 107° HaHO H n
0.000000000001 = 10712 TIHKO v P
0.000000000000001 = 10715 demro i) f
0.000000000000000001 = 10718 aTTo a a
0.000000000000000000001 = 102! 3€ITO 3 z
0.000000000000000000000001 = 10724 flokTO u y
0.000000000000000000000000001 = 107%’ POHTO r
0.000000000000000000000000000001 = 1073°  kBekTO q
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Tadauua 37. HexoTtopslie exuHunbl MexxayHapoaHoii cucremsl (CH).
Beanuuna Eaununa
Ha3BaHue O0o3HaueHHe
OcHOBHBIE eTUHHUIIBI
Jnina Metp M
Macca Kunorpamm KT
Bpewms CexyHnna c
Cwuna »leKTprU4ecKoro Toka  Amrep A
Temnepatypa KenbBuH K
Cuia cBeTa Kannemna KT
KonnuecTBo BeniecTna Monb MOJIb

IIpou3BoaHbIE eIMHUIIBI

O0beM KyOunueckuii MeTp M
[InmoTHOCTB Kunorpamm Ha Kr/m>

KyOM4eCcKUi METp
Cuna, Bec HproToH H=xkr-mc?
JlaBieHue [Tackann ITa = H/M?> = xr'm !-¢™?
DHeprusi, paboTa, KOJIU4ecTBO J[KOyib Ik = H-m = kr-M?/c? =
TETUIOThI =A'B-c
MOUIHOCTD Barr Bt = JIx/c = kr-M?-¢
KonunuectBo snektpuuectBa  Kynon Kini=A-c
DIIEKTPUYECKOE HaIpsKeHUE, Boibt B = JIx/Kn =
Pa3HOCTh MOTEHIUATIOB, =kr-M>c AT
ANEKTPOABUKYIIAS CUIa
Yacrora Tepn ¢!
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Tadauua 38. CooTHOIIEHHsI  MeXAYy  HEKOTOPbIMH  BHECHMCTEMHBIMH
ennanuamMu u eqmauuamu CH.
Beanyuna Enununa JxkBuBajieHT B CU
Jnuna Mukpon win MUkpomeTp (MkM) 1-107° m
Anrctpem (A) 1-1071m
Ceuenue 3axBara Bapu (6) 10728 m?
O0béM Jlutp (1) 1.00 mm3
JlaBrieHue Atmocdepa dusuueckas (atm) 1.01325:10° I1a
Munaumetp pTyTHOro croinba 133.322 [la
(MM PT. CT.)
Bap (6ap) 10° ITa

DHeprus, padora,
KOJIMYECTBO TEIUIOTHI

BonHoBOE 4ncIo, cM !
Kanopus (kan)
Kunokanopus (kkai)

DneKTpOoHBOJIBT (3B)

1.60219-107"° JIx
96.486 x>k MOJb |
0.012 x/I>x/MOIb
4.184 JIx

4184 JIx

Macca ATOMHAs €TUHUIIA MACCHI 1 a.em. = 1.660538-102"kr
(a.e.m.)
JlunonbHeIl MoMenT  Jle6aii (D) 3.33564:103° Kir'm

Taoaunna 39.

Hexoropsbie pusnyecKkue mMOCTOSAHHbIE.

Hopmansaoe armocepHoe nasinenue P° =1 atm. = 760 mm pr.cT. = 1.01325-10° I1a
YHuuBepcanpHas razoBas noctosiuHass R = Na-k = 0.082 x-arm/(K-moib)

O0bEM 1 Mo uIeambHOTO Ta3a npu

HOPMAJIBHBIX YCJIIOBHAX

Yucno ABoraapo

Macca nokos anekTpoHa
3apsiz DJIEKTPOHA

Macca nokost npoToHa
Macca nokost HEUTpOHa
IToctosuuast bonpimana
[TocrostnHas [1nanka
Yucno Papanes

CKopoCTh CBETa B BaKyyMe
Pannyc mepBoii 60poBCKON OpOUTHI
Marneron bopa

JvsnexkTpryeckasl MPOHUIIAEMOCTb
BAKyyMa

= 62364 mm pr.cT. -MI/(K-MO1B)
= 8.314 JIx/(K-Mo:p)

22.413996 n

N =6.0221-10? momnp !

me =9.10953-1073! kr = 5.48580-10* a.e.m.
§=-1.602-10"" Kn

m, = 1.67265- 10727 kr = 1.007276 a.e.m.
m, = 1.67495-107?" kr = 1.008665 a.e.M.
k=1.38065-10"% JI/K = 0.69504 cm'/K
h=6.62607-10"3* Ix-c

F =Nx-e =9.648534-10* Kn/monb

¢ =2.99792458-10% m/c
a,=0.529177-10"m

ug = eh/4mm, = 9.27400915-1072* Ix/Tn
ug/he = 46.6864515 M ' T!

€ = 8.854187817-10712 d/m
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Taoauna 40.

AO
Bn

(@]

At 298

ArH593

WWW‘?\_’—*U‘:T

Crenenp qucconuanuu
AKTHUBHOCTb

Panuyc nepBoii 00poBCKO
OpOUTHI
[IpenskcrnoHeHIHATBHBIN
MHOKHTEIb

ATtoMHas opOuTasb

OO1mast KOHCTaHTa YCTOWYHBOCTH
KomIuiekca [MLy]

CKopocCTh CBETa B BaKyyMe
MonsipHast KOHLIEHTpanus
MomnspHas TEII0EMKOCTb IIPH
MOCTOSIHHOM J[aBJICHUU
TemneparypHblii kKo3hPuiueHt
CKOPOCTHU peakuuu

IIEKTPOH

CpoAcCTBO K 3JIEKTPOHY
DHeprus aKTUBaluu
CranmapTHbIN

BOCCTaHOBUTEIILHBIN IIOTCHO M AJI

CBoOoaHast sHEeprus
I'epMrosena

Yucno Papanes
CBoOojHas sneprus ['u66ca
OHTAaJIbIIN
CrangapTHast SHTAIbIUS
oOpazoBaHUs
CrangapTHas SHTAJIbIIUS
peaxkuuu

Crenens ruaponausa
ITocrosinnas I1manka
DHeprusi HOHU3aIUU
KoncranTa ckopoctu
Koncranra bonsiimana
KoncranTa paBHOBECHS
KoncranTa KucinoTHOM
JIUCCOITHAIIN T
KoncranTa ocHOBHOI
JIMCCOITHAITN T
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Cnmcok NpuHATHIX 0003HAYEHM .

- >

ArS®208

<c —H7

N QX €
o

N

2bd

[IpousBenenue
pPacTBOPUMOCTH

HNonnoe npounsBeieHUe BOJIbI
OO0u1as KOHCTaHTa
HECTOMKOCTH KOMILJIEKCA
Kpuockonuueckast mocTosiHHAs
D0yIMOCKOTTYECKas
MOCTOSIHHASA

JlmHa BOJIHBI

OpOuTaabHOE KBAHTOBOE
YHUCIIO

JIurann

Macca

MonsIbHOCTD

MarauTHOe KBaHTOBOE YHUCIIO
CnmHOBOE KBAaHTOBOE YHCIIO
MonekynsipHas opoUTab
JIAMOJIbHBIT MOMEHT
KonunuectBo BeniecTna
['maBHOE KBaHTOBOM YHCJIO
Yucno ABoraapo
[InoTHOCTH

JlaBneHue

[Tupuanu

YHuBepcanbHas razonas
MOCTOSTHHAS

Cnun

CranpapTHas S3HTPOINHS
CranpapTHast SHTPONUS
peakiuu

Bpewms

Temneparypa

CxopocTtsb peakunu

O06BEmM

MaccoBast o

MosbHast o
DIIEKTPOOTPULIATENBHOCTD
ATOMHBII HOMED AJIEMEHTA
OddexTuBHbIN 3apsia aapa
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