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 1.
1. . 

.
2.

 AgX .  
: 0.6128, 0.5290, 0.7024, 0.5019, 0.6050 . 

: 0.3040, 0.2600, 0.3480, 0.2470, 0.2970 . 
, .

3.  6 
 0.212  0.002. 

. 2? .
:

, , 
, 

0.6128 0.3040 0.075 0.123
0.5290 0.2600 0.064 0.121
0.7024 0.3480 0.086 0.122
0.5019 0.2470 0.061 0.121
0.6050 0.2970 0.073 0.121

 0.122
t=2.78 (f=4, P=0.95)
S=0.002
n=5

=0.122±0.002
,

0.122±0.002
  0.212±0.002

, 2.45=0.0019
 t- :

t =|C 1 2|·(n1n2)1/2/S0(n1+n2)1/2, :
S0

2 =((n1-1)S1
2+(n2-1)S2

2)/(n1+n2-2);  S1  S2-   
, n1   n2- .

t . = 0.1·(5·6)0.5/0.002·3.32=  0.1·5.4/ 0.0066=82; t . = 2.26
. t .> t .,

 2.
1. .  ( , ) 

?
2.  0.1  NH3  0.1  M  HCl

).
3.  0.1  NH3  0.1  M  HCl

D = 0, 0.4, 0.95, 1.0, 1.10 (D = nHCl / nNH3, pKb(NH3) = 4.75).
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:
2.

 0,1  0,1  HCl.
3.
NH3 + H2O OH- + NH4

+

Kb = [OH-]·[NH4
+]/NH4OH         [OH-] =( Kb·[NH4OH])/[NH4

+] = Kb·(1-D/D)
D=0.                   [OH-] =( Kb·[NH3])0.5pH = 14 – 0.5(pKb-lgCb) = 14 –0.5·(4.75 + 1) =
11.125

: [OH-] = Kb·[NH4OH])/[NH4
+] = Kb·(1-D)/D

D=0.4               D=0. 95                                pH = 14 –pKb-+ lg·(1-D)/D)
D=1.0                                                           pH = 0.5·(pKw – pKb - lg(CHCl/2)
D=1.1                                                           pH = - lg(CHCl·0.01/20.1)

D pH

0 NH4OH, H2O 11.12
0.40 NH4OH, NH4

+ 9.43
0.95 NH4OH, NH4

+ 7.93
1.0 NH4

+, H2O 5.42
1.1 NH4

+, HCl 3.30

 3.
1. .  ?
2. .
3.  NaOH,  500  0,100 M

,  4,50.
(p (CH3COOH) = 4,75).

: CH3COOH + 2O H3O+ +  CH3COO-

CH3COO- + 2O  CH3COOH + OH-

Ka =    [H+] = ;    pH = pKa + p[CH3COOH] – p[CH3COO-]

= pH- pKa    lg (x/0.1-x)  = -0.25;   x = 0.036M; V = 500 ;  m = 0.72 

 4.
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1. ? 
?

2. -
 (S2O3

2-). 
?

3. 100 . , 
 62.00 ),  0.0500  KI. 

 10.00  I2. 
. , 

.

:
2. - 

.
2S2O3 + J2   S4O6 + 2J–

 Cl2  Br2 :
S2O3  + 4Cl2 + 5H2O  SO4  + 8Cl  + 10H+

S2O3  + Br2 + H2O  SO4  + S  + 2Br  + 2H+

.
3. 

.
: I2 + SO3

2- + H2O  2HI + SO4
2-

m ( ) I2 = m ( )  SO3
2-;      0.05·0.01 = 0.0005 M SO3

2- = 0.040  SO3
2-,  

0.016  S.
0.046  S, 0.138 

.
,  0.040 ,  –

0.138 .
pH  < 7, . 

.

 5.
1. . 

?
2.  0.1 KA = 5.0.
3.  ( A =  0.1 ,  KA =  6.0)   NaOH  

 ( B = 10-4 , KB = 7.0). ,  =  = 0,
 = 2000,   = 5000, l = 1 . 

 ( . nNaOH / nHA    0.9 
1.1)? .

. << , , 
 ( ) 

– + .  = nNaOH / nHA = ([ -] + [ -]) / .  [ H–]
<< [ –].  =  =  [ ]  +  [ –] 

 = [ ] / [ –][ +] ,  x = 0,99  [ ] /
–] =  0,0101  [ +] = 10–8,00. HB = 107,00·10–8,00/(1 +

107,00·10–8,00 = 0,0909 B = 0,909. , * = 0,0909·5000 + 0,909·2000 =
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2270,  D0,99 = *· B·l = 0,227. 
, . .  = 1,01

 [ –] = 1,00·10–3  [ +] = 1,00·10–11 . HB = 0,
B =  1,00, * = 2000, D1,01 = 0,200. , D1,01 – D0,99 = 0,027.

 6.
1.  — , CCl4, , , ,

, ,  — 
?

2. ,
(I) CuI2

–  KI?
3. CM, 

0.500 0.005, l = 1 ? CX = 0.200M. , 
 MX 

1 = 10. = 1.00•103, =
2.00•103  1 % . 

CM.

 7.
1. ? 

. 
?

2. .  .  
?

3.  F-  100,0  F-–
 LaF3. 

 1,0  1,00·10-2  KF  
 -16,0 .  F-

), , .

:
1.  ( ) 

 = ° + (RT/zF) lnai.
2.  = ° + (RT/zF) ln[ai+ kij  (aj)Zi/Zj],

 kij  – .
3.  ( ) 

 = ° + (RT/zF) lnai, :
 = ° – 0,059 lgaF-

1 = ° – 0,059 lgCx

2 = ° – 0,059 lg (Cx + 1·10-4)
2 – 1 = – 0,016 = – 0,059 lgCx + 0,059 lg (Cx + 1·10-4)

Cx = 1,16·10-4

 8.
1. ? 

.
2.  ( 2=1  ,  +=1 )  

. 
, . 

? .
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3. , 
 (Q + 2 + +  2  =  QH2), 

2,15,  0,330 . , 
, ,  0,212 .

.

:
1. Zn2+ + 2 Zn Zn2+/Zn = °

Zn2+/Zn+ (RT/2F) lnaZn2+

AgCl + Ag + Cl–  = °– (RT/F) lnaCl-
2. (–) Pt H2 (p=1 H+ (CH+ =1M) Cl- AgCl, Ag Pt (+)
2H+ + 2 H2 E=0 
AgCl + Ag + Cl– E=0,222 
2AgCl + H2  2H++ 2Ag + 2Cl–

E = E  – E  = 0,222 – 0 = 0,222 
3.
(–) Pt Hg, Hg2Cl2 KCl H+, Q, QH2 Pt (+)
E =  – . . = const = 0,244

 = ° + (RT/2F) lna2
H+ = ° – 0,059 pH 

E1 = 0,33 =  – . = ° – 0,059×2,15 – 0,244
E2 = 0,212 =  – . = ° – 0,059×pH2 – 0,244
0,118 = 0,059(pH2 – 2,15)
pH2 = 4,15


