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20.  S  K2SO4.
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. H2O2 ;       . Na2O ;        . Al2O3;       . SO3.
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21. .
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     22. , , ?
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      .  Ba2+,  2OH ;     .  Ba2+,  2NO3 ;      . Ba2+,  2Cl ;      .  Ba2+,  SO4
2 .
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     .  H2SO4 + K2CO3                             .  H3PO4 + KOH 
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 [1, c. 36-51; 2, c. 71-95].
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, 
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 [3, c. 196-211; 5, c. 49-61].
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,  + 28. 
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?  4-
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8. ?
9. .
10. ?
11.  MgCl2. 
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?
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?
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:Be(OH)2, Al(OH)3, Zn(OH)2,
Cr(OH)3.
16. , , 

 – .
17.
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.
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; 
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 – , 
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. [1, . 121-128; 2, . 163-175].
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 –  (
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; ; 
: ; 

; 
; , 

; ,
 ( ) ; . .

[1, . 160-181; 2, . 223-254].
: ,

; 
, , ; 

; 
, ; .

[1, . 182-203, 316-318; 2, . 255-294, 536-542].

:
, 

; 
 [3, . 73-83; 11, . 44-47].

, , 
 [3, . 89-95; 11, . 47-55].

, 
 [3, . 97-99; 11, . 49-55].

, , , , ) [3, . 100-115;
6, . 6-19].

, -
 [3, . 117-120; 6, . 26-28].

;  ( ) 

. [3, . 146-153; 6, . 29-36, 41-42, 45-48].

;  – 
; 
; .

[3, . 167-170; 7, . 44-74].
; 

 ( ) 
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;
,

; 
 ( ) 

. [3, . 178-182, 189-191; 7, . 6-39].

 6-8

1. ?
2. ? 

?
3. .
4. ) ; ) 

?
5. ?
6. ?

4 HCl( ) + O2 ) = 2Cl2 ) + 2H2O( )
7. ?
8. .
9. ?
10. : PCl5 ) PCl3 )+Cl2 )

=+92,59 . ) , ) ,
) , 

, ?
11. :

2NO( )+O2 ) 2NO2 ),
:

[NO]p. = 0,20 ; [O2]p. = 0,1 ; [NO2]p. = 0,1 .
12. , 

 120  200 .  = 3.
13.

.
14.

?
15. : )  ( %), )  ( ), )  ( ),
)  ( m) 3 4, 

 18  282 3 .  = 1,031 3.
 ( ) ?

16. , 
.

17.
3 4.
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18. ? ? 
?

19. :  NaBr   CrBr3 ? 
, 

 ( ).  (>  <7) ? 
?

.
20. .
21.

.
22.

?
23.

. . 
 –  – .

H3P+KMnO4+H2SO4= H3PO4+MnSO4+ K2SO4+H2O
.

, , 
 « » ,

. 
, 

. 
.

 1.  ( °) 
.

2Mg ( ) + 2 ( ) = 2MgO ( ) +  ( )
:

 ( ) 
2  MgO; 

.
°(CO2) = -393,5 ; °(MgO) = -601,8 ;
°(Mg) = 0 ; °( ) =0 .

, 
:

° = 2 °(MgO) - °(CO2) = 2·(-601,8) + 393,5 = -810,1 .

: ° =- 810,1 .
°<0, 

, .
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 2.  (298 ) 
:

)     Cl2 ) + 2H ) = 2 ) + 2 l( );
)      2 ) + H2S( ) = 2H ) + S( ) ?

:

) -
:

G0
298(H ) = -1,8 ; G0

298 ( l) = -95,2 ;
G0

298 (H2S) = -33,8 ;
 ( 2 ), Cl2 ), S( )) G0

298 .
 (

)  (1)  (2) :
) G0

298 = -95,2 · 2 - 1,8 · 2 = -194,0 ;
) G0

298= 1,8 · 2 - (- 33,8) = 37,4 .
G0

298 ) 
 ( ); G0

298 ) , 
 ( ) .

 3.
,  (

):
)    ) + Cl2 ) = COCl2 );
)     2 ) + 2 ) = 2H )?

:
) 

, 
. , , 

.
) , 

, . 
.

 4. :
)   2NO ( ) + l2 ( ) = 2NOC1 ( );
)    3 ( ) =  ( ) + 2 ( ).

:
)  , , :  V . = k . [NO]2  [Cl2].
)  – , 

, 
:  V .  =  k ., 
.
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 5. , 
:

2NaCl + Fe2(SO4)3 = 2FeSO4 + Cl2 + Na2SO4
:

:
2Cl- +2Fe3+ = Cl2 + 2Fe2+

, :
(1) 0(Cl2 +2 2Cl-) = 1,36 ;   (2) 0(Fe3+ Fe2+) = 0,77 .

0 (1)  >  0 (2), , , 
 ( ).

 6. ,
 0,1 , ,

 0,02 . 
, ,

.
:

. , 
. 

:
0(Zn2+/Zn0) = -0,76 B;     0(Pb2+/Pb0) = -0,13 B.

:
(Zn2+/Zn0) = -0,76 +

2
059,0 lg0,1 = -0,76 + 0,03(-1)= -0,79B;  ( -)

0(Pb2+/Pb0) = -0,13 +
2
059,0  lg0,02 = -0,13 + 0,03(-1,7)= -0,18B;   ( +).

0(Pb2+/Pb0) > (Zn2+/Zn0), , 
, , . 

, , , 
.

. :
 = 0 +) - -) = -0,18 – (-0,79) = 0,61 .

, :
-)     Zn0 -2 Zn2+      , 
+)    Pb2+ +2 Pb0 , 

       Zn0+ Pb2+ Zn2+ + Pb0

Zn + Pb(NO3)2 = Zn(NO3)2 + Pb
, , :

-)     Zn Zn(NO3)2 Pb(NO3)2 Pb   ( +)
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; , , 
.

.
 VI : .

, , . .
 (III), , , 

, , , ,
. .

, ,
, .

: 
, 

, 
.

:  [1, . 204-257; 2, . 330-680;]  [14, . 128-
198].

  
 9

1.
? , 

.
2.

?
3. ?
4.

?
5. ? .
6. , ,  2, 

,  2, 4, 6?
7. , 

 Te?
8. .

- - .
9.

.
10.

?
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11. ? 
.

12.
 ( V) .

13.  ( ) 
?

14.
 HNO3, H2SO4, HCl.

15. . 
?

16. ?
17.

?
18. : 

?
19. ?
20.

?
21. ?
22.

.
23.

.
24.

.
25.

 +2  +7?
26.

?
27.

 VI .
28.  VI

?
29.  Ni(OH)2 , 

, 
 ( ) ?

30.
 VI .

3. 

.
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 50% 
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», 
 25  2004 ., 
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K+ Na+ NH4
+ Ba2+ Sr2+ Ca2+Mg2+ Al3+ Cr3+ Fe3+ Fe2+ Mn2+Zn2+ Ni2+ Co2+ Ag+ Hg2+ Cu2+ Cd2+ Pb2+ Bi3+ Sn2+

OH
F  - 
Cl -  
Br -  
I
S 2 - - 

SO3
2 - - -  -  -  - -  - -

SO4
2 - 

PO4
3  -

CrO4
2  - - - - 

CO3
2  - - -  -

NO3  -
NO2 -  -

CH3COO  - -
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I II III IV V VI VII VIII
1 H

2.1
He
-

2 Li
1.0

Be
1.5

B
2.0

C
2.5

N
3.0

O
3.5

F
4.0

Ne
-

3 Na
0.9

Mg
1.2

Al
1.5

Si
1.8

P
2.1

S
2.6

Cl
3.0

Ar
-

K
0.8

Ca
1.0

Sc
1.3

Ti
1.5

V
1.6

Cr
1.6

Mn
1.5

Fe
1.8

Co
1.9

Ni
1.9

4

Cu
1.9

Zn
1.6

Ga
1.6

Ge
1.8

As
2.0

Se
2.4

Br
2.8

Kr
-

Rb
0.8

Sr
1.0

Y
1.2

Zr
1.4

Nb
1.6

Mo
1.8

Tc
1.9

Ru
2.2

Rh
2.2

Pd
2.2

5

Ag
1.9

Cd
1.7

In
1.7

Sn
1.8

Sb
1.9

Te
2.1

I
2.5

Xe
-

Cs
0.7

Ba
0.9

La*
1.08

Hf
1.3

Ta
1.5

W
1.7

Re
1.9

Os
2.2

Ir
2.2

Pt
2.2

6

Au
2.4

Hg
1.9

Tl
1.8

Pb
1.9

Bi
2.0

Po
2.0

At
2.2

Rn
-

7 Fr
0.7

Ra
0.9

Ac**
1.1

 1.08-1.14
**  1.11-1.2
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0
298 , 

Li+ + 1e = Li -3,045
Rb+ + 1e = Rb -2,925
K+ + 1e = K -2,924

Cs+ + 1e = Cs -2,923
Ba2+ + 2e = Ba -2,900
Ca2+ + 2e = Ca -2,866
Na+ + 1e = Na -2,714

Mg2+ + 2e = Mg -2,363
Al3+ + 3e = Al -1,663
Ti2+ + 2e = Ti -1,630

Mn2+ + 2e = Mn -1,179
Cr2+ + 2e = Cr -0,913
Zn2+ + 2e = Zn -0,763
Cr3+ + 3e = Cr -0,744
Fe2+ + 2e = Fe -0,440
Cd2+ + 2e = Cd -0,403
Co2+ + 2e = Co -0,277
Ni2+ + 2e = Ni -0,250
Sn2+ + 2e = Sn -0,136
Pb2+ + 2e = Pb -0,126
Fe3+ + 3e = Fe -0,037
2H+ +2e = H2 0
Bi2+ + 2e = Bi 0,215
Cu2+ + 2e = Cu 0,337
Cu+ + e = Cu 0,520

Hg2
2+ + 2e = Hg 0,789

Ag+ + e = Ag 0,799
Hg2+ + 2e = Hg 0,850
Pt2+ + 2e = Pt 1,188

Au3+ + 3e = Au 1,498
Au+ + e = Au 1,692
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