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2.2  

-«0»  ( )

 « ».

 «0- »

1. 

. . . , ;
, , , 

. , . 
, , . ; 
. . 

.
. , . 

. . .
. . ,

, .
: [1] c. 12-26,

134-145, 2 . 17-39, 3 . 6-22, 4 . 10-48.

2. . . 
.

, 
.  1869 . 

 ( ). 
, 

, 
.

.
: ,

, , , , 
, . 

.
:[1] c.27-32;

134-145, 2 . 39-59, 3 . 6-43, 4 . 88 -90; 113-148.
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2.3  

1. ? 
: , , , 

, .
2. , : Na, N, P, Br, O, F; , ,

?
3. : ) ?

) , , ?
) HF, H2O, NH4

+, SiH4, I , NaH, Ca, H2, ;
) N2, O, NO, NO3 , N2O5, NO2 , C, O3, Cu2O.

4. .
5. ?
6.

?
7. , , 

 – IV  VI, .
8.

, .
9. : ) ; ) 

; ) .
10. 1, , N, HCl, H2O, NH3,
CH4  1 .
11. HCl, H2O, NH3, C.
12.  – , r, Mr, 

?
13. ? ? 

?
14. , : H2SO3, K2CO3.
15. : H3PO4, Na2CO3, ZnCl2, CuSO4, SO3,
P2O5.
16. , : H3PO4, CaCO3, Al(NO3)3, HCl,
SO2, MgCl2,CuSO4, HNO3, H2O, H2S, CaO, Fe2O3, NH3, CH4.
17. : « », « », « -

», « », « », « -
», « », « ».

18. : 4H2, 4H, 5Fe, 3FeS, 2HNO3, 3S, N2O5, 5Cu,
H2S, 7H2O, C, CO2, H2CO3, H?
19. , :

) ;
) ;
) ;
) , ;
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) , .
20. : , ,

, , .
21. : , 

, . 
.

22. , ,
, :

) Fe;   ) Al;   ) P;   ) N;   ) B.
23. , ,

:
) Cu;   ) Mg;   ) Zn;   ) K;   ) Fe;   ) O.

24. , 
:

) FeCl3;   ) FeO;   ) Fe2O3;   ) FeCl2.
25. , 

:
) CuCl2;   ) CuS;   ) CuCl;   ) CuO;   ) Cu2O.

26. : , Na4C, CO2.
27. , : H2S, NH3, HBr,
CH4.
28. , 

: SO2, K2O, Cr2O3, P2O5, BaO?
29. :

) HCl, PH3, NH3, SiH4, H2S, HBr;
) ZnO, H2O, PbO2, SO3, K2O, BaO, SiO2, Cr2O3, NO, NO2, N2O;
) Al2S3, CS2, FeS, Na2S, K2S, MgS, CuS.

30. , 
: MgO, HBr, F2, NH3, Mg, N2, Fe2O3, Zn.

31. , 
: FeCl2, FeCl3, CaCl2, CCl4.

32. , 
 4,5 .

33. ) ; ) .
34. :

) ;
) ;
) ;
) ;
) ;
) .

35. : HCl + KOH = KCl + H2O :
) ;   ) ;   ) ;   ) .
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36.
H2SO4 + 2NaOH = Na2SO4 + 2H2O:

) ;   ) ;   ) ;   ) ?
37. ?
38. , 

, . . 
?

39. , 
. , ,

, ?
40. , ?
41. ?
42. .
43.

? .
44. . ? 

?
45. ?
46. ? 

.
47. :
          ) , Rb, n;    ) , R N? .
48.

 ( ) ; ( ) ; ( ) ; ( ) .
49.
Mg– –Sr– :
) ; ) ;
) ; ) , .

50. :
) g;    ) Na;    ) l; ) Si.

51. , , :
a) Be;     ) ;    ) ;    ) N.

52. :
) 10;     ) 11;     ) 12;     ) 13.

53. , , :
) ;    ) ;    ) ;    ) .

54.  RH3.
: a) III;    ) IV;    )V;     ) VI.

55.  N– –As–Sb–
) ;   ) ;
) ;    ) , .

56.  4- , 
, :
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) ;    ) ;    ) ;    ) .
57.  31. , 

 0,437. 
: ) 2 3;   ) 2 5,

:     ) ;  ) ;  ) .
58.  ( ) lO4,

, , 
.

59. ? .
60. .
61. : 

?
62. ?
63. . ?
64. : , ) ,

) , (V ) , (V) .
65. : ) , x op(IV) ,

(V) , , ) .
66. . ?
67. ? , 

, .
68. , , ,

, , . 
.

69.
.

70. :
) ;
) ;
) ;

71. ? ?
72. , , ), ,

), ), . 
73. , , ), ,

), ), . .
74. ?
75. , KNO3, FeCl3, Na2SO4, :

) ;    ) ;    ) ;    ) .
76. , HNO3, l, H2SO4, :

) ;    ) ;    ) ;    ) .
77. , NO2, Fe2O3, Na2O, :

) ;    ) ;    ) ;    ) .
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78. : ) 
; ) ; ) 

.
79. :
          ) ;    ) ; )    ;    ) .
80. , :
) , ; ) , 

.
81. : K2SO4, Cr(NO3)3, MgCl2, CuSO4, SnCl2, AgNO3, AlPO4,
BaSO3, BaS.
82. : BaSO4, Na2SiO3, NaBr, MnSO4, Ag2S, Mg3(PO4)2. 

.
83. : , , 

, , , , ,
, , .

3  

 «0- » 

, , . 

, .

.

3.1   

 [1] .12-18; [2] .17-37; [3] .6-22; [4] .10-16.
:

3.1.1 .

. . 
)  1860 

. , 
XIX ., :

1. .  –
, .
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2. , 
.  – 

.
3. .
4. , 

 – .
5. 

, 
.

6. , 
.

, -
, , 

.
:

; ; ; .
 – , 

.

. , ,
,  ( )  (

).
 – , 

, 
, .
,  – , 

, , 
.

,  – , 
.

.
 – , , 

, 
.

 – . 
) . 

, , , 
.

 1961 . 
 ( ) , 
 ( .).
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 1/12 12 .
 (12 ),  19,93·10 27 ,

 12 .
, . 

1,66·10 27 . , r) – 
 1/12 12 .

, .
,

. , 
, .

. , 
. 

«  » ( isos – topos – ). ,  –
, 

.

: 
, . , 

, , 
. , , 

.
. 

.  270 
 2000 .  – 
, .

. , 
, , 

. 

, .
. 

. , . 

. ,  10 ,  – 9, 
– 7 .

, , 
. . 

, , , , . 
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.
.

, 

 –
 1/12 12 .

. 

, , 
 (H2O) :

Mr = r( ) · 2 + r( ) · 1 = 1 · 2 + 16 · 1 = 18 (H2O)

Mr – .

. ion – ), 
, .

 ( . kation, 
– , ),  –  ( . anion,   –

, ).  ( ).
, 

, ,  – 
, .
 ( ) 

 ( , , ), 
 ( ,

, ).
- 

 – , 
, 

 ( , 
, ). 

 (  « »)  « ».
 – 

,  (6,02·1023) ,
 ( ).  – , 

, , , .
 – N, 

, NA  0,012 .
 ( )  0,012 

,  (1,993 10–26 ):
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N =  6,02 1023 1.

(NA), ( –1)  
 1 .

, 
6,02·1023 (N ) .

 – , 
 ( , ),

 12  (0,012 ) 12 .

 =
M
m ,

 –  « », .

,  « » 
. ,  2 , 10,5 . .

 – -
:

 = m .

 ( ) 

,  – .
:

:
r( ) = 16,00 ., (O) = 16,00 ;

 – :
r( 2) = 2,00 ., ( 2) = 2,00 ;

2SO4:
r( 2SO4) = 98,00 ., M( 2SO4) = 98,00 .

3.1.2 .  ( ) 
. 

.
 – , . 

: , , , .
, , ,

. 
).
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, , S
), Fe ( ), O3 ( ),

C ( ).

 ( ) 
 ( ).

 « »  «
». 

, 
 ( ), ,

, O –  – 2 3
, , C –  ( ) – 

, , , .
, 

.
, 

, 
. , 

, .
 – 

.
 –  – 
. 

.  – 
, ,

, , .

,  (
) , .

 – 
 ( ), 

.

. , 
, , 

, . .
2  « ») .

, 
2 : « »).

 – , 
.

 – .
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, , 
, 

, 
, N2, I2, Br2, O3, Cl2.

. 
, 

. , 
. 

,  ( ) 
. 

. ,
 – Al, – Fe,  – .

 – 
.

 (
)  ( ).

 (
),  ( )  ( ).

: ,  – 2
 « »),  – 2 (  « »). 

, , 
, NaCl, CaCl2. 

. , CaCl2
, .

. 
:

  
.

, , 
 1:8, 

2 .
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,  – 
.

, , ,
. 
) . 

, . 
. : 

 – ,  – 6 6. 

.

. , 
H2O.

 CH ( C6H6 – ,
. ). , 

 – .
 ( ). , 

. 2 , 
. 6 6,

. -
. , 

. 
.  –

. 
 1, ,

.
.

, . , 
 - . 

 ( ). 
, 

. 
. : 4[Co(CN)6]  –  

.

, 
.

. 
.

.  (2D)  (3D) .
. 
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, , 
.

:
1  1 ;

 ( );
 (

).
:
HNO3 :

- ;
- 1  1 ;
- : ,

;
- : 

, , 
.

, 
 ( ) .

, 
, , 

.
, 

 ( ), .
:  3 2 5 (« , - ») 

, 
 ( : 2 5,  2 5,  2 5).

, 
.  5  (« ») 

.
– , 

, .
 – .

2 (« ») , 
.

 4 2 (« ») ,
.

 5S (« ») .
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Cu(OH)2 (« »),   2  
, . 

, , 
.

, 
.  1 

.
. 

, , .
: K2S – , 

 – . SO2
, .

, 
,   –  ,  

 (NaCl, P2O5).
, ,   –  ,  

(SO2, KH, CaH2). : NH3, PH3, SiH4, CH4
.

:
1. , 

;
2. , , 

;
3. ;
4. ;

 – , :
1. ;
2. .

.

3.1.3  

, 
. , 

,  «valentia», 
« »).

, 
. 

. . 
. ,

9 .
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. 1. :
) HCl;   ) H2S;   ) PH3;   ) CH4.

HCl,  H2S, PH3, CH4.
HCl , 

. , HCl
, . 

H2S – , 
. PH3 – , 

 – . , 
,  – ,  – .

 – 
.

, , 
, .

. 
.

, .

 8 , 
.

.

, 

I II
I II
I II
I II
II III
II III
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I, III, V, VII II, III, VI
I, III, V, VII II, IV, VI
I, III, V, VII II, IV, VII

I, II II, III, VI
I , II I, II, III, IV,V
I, II III, V
III, I III, V
II, IV II, IV
II, IV IV

?
.

:

:
 +                                + 

 +                            + 

.

1. .
Al O C O H O N H

2.  ( ).
III II IV II I  II III I
Al O C O H O N 

3. 
.

III6II IV4II I2II III3I
Al O C O H O N H
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4. 
, 

 (  «1» ).

III6II IV4II I2II III3I
Al2O3 CO2 H2O NH3

, , 
. 

.
. 

. 
Cu, 

 – );  – ,  – .
.  IV 

.  V 
V ;  VI  – 

,  – 
.

,  – . 
 8 , 

.
: K2S –  – ,  – . (8 – 6 = 2,

 6 ).

 1 – 

Na, K, Li, Ag, Cu, Hg H, Cl, F, Br, I
Mg, Ca, Ba, Zn, Cu, Hg, Fe, Sn,

Pb, Cr, Be O, S, C

Al, Fe, Cr, B N, Cl
Sn, Pb C, S, Si

N, P, Cl
Cr S

.
.
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,
. 

:
1.  ( ),

 – ,  – .
2.  –  – . 

.
3.  ( ) 

.
4. , ,

, 
. : FeO – ) ; Fe2O3 – )

.
5.

, , 
 – : KCl, SO2,

OF2. : NH3, PH3, SiH3.

. , 
, .

: Fe2O3.
,  – . 

:
1.

: 3

II

2 OFe .
2.  – , .

: 2 · 3 = 6.
3. , 

: 6 : 2 = 3. ,
Fe2O3 – .

.

:
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1. 
:

) SH 2
I

;   )
II
3OS ;   )

II
OFe ;   )

I
4HC .

2. , 
):

) SH
2
2

I
;    )

II

6
3OS ;    )

II

2
OFe ;    )

I
4

4
HC .

3.  ( ) 
, 

: ) 2 : 1 = 2; ) 6 : 1 = 6; ) 2 : 1 = 2; ) 4 : 1 = 4.

4. :              )
II
SH 2 ;    ) 3OS

VI
;    ) OFe

II
;    ) 4HC

IV
.

:  –
.

:

I II III IV V VI VII
I II III IV V VI VII

 ( )    IV III II I

3.1.4  

 ( )  ( ), 
. 

, 
, , .

,
.

 –  « ».
 ( ) – .

:
-  (I2 , Fe3+ , « », KMnO4);
-  ( , H2S, SO2, );
-  (« »);
- ;
- ;
-  (PbI2, BaSO4, AgI, « »);



30

-  ( , « »);
-  ( ,  + );
- , ,  (H2SO4 +  H2O H2O  +  H2SO4,

, , 2 +  2: « », «
», « »);

- ,  ( , ,
 ).

 ( ), .
. ,

, , 

.

, , , 
, . 

, , – , , 
, , , , 

. , 
, 

, , ,
, . 

. 
, , 

10 .
, , 

. 
. , , 

. 

, .
 – , 

. , 
:

2KClO3 = 2KCl + O2

 –  ,  
. :

:

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

:
 + 2  = )2. + Q.

.

. 2 – 

 – 
, 

, 
. , 

 ( ) ,
:

Fe +CuSO4 = FeSO4 + Cu.

.

. 3 –  ( ) .

 – , 
, 

:
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KI + AgNO3 = AgI + KNO3.

:
),

). 
. 

.

 2 – 

 A + 2H2 + O2 = 2H2O
 + Cu(OH)2 = CuO + H2O

 +  + Zn + 2HCl = ZnCl2 + H2

1. 

 +  + HCl + NaOH = NaCl + H2O
 +  + Q 2Cu + O2 = 2CuO + 276

2. 
 +  – Q

CH4 = C + 2H2 – 75

 + .  2SO2 + O2
52OV  2SO33. 

 + C + O2 = CO2

 + N2 + 3H2  2NH34. 
 + 4Na + O2 = 2Na2O

:

N2 + 3H2
. 2NH3 + Q.

, , , .
:

. ,
:  + .

.
:  + .

.  ( ) 
, 

:  +  + .
.

, :  +  +
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3.1.5 
.

 – , ,
 ( 

 « »  « »  « »).
:

- ,
- ,
- ,
- ,
- ;
- .

 – .

, . 
, 

. 

.
.  (1748 .), 

. 
, ,

, , 
.

1. : 
, , , 

.
: 

. 
, 

.
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,  ( ) 
. 

 +  = , :

m(  + ) = m( ).

:
1. 

, . 
.

2. .
3. .

, , 
.

:
 ( .4).

. 4 – 2 2 2 :
: 

, , 
.

, 

.
, , 

, , .
, 

, .

 – ( ,
1842 .):

, 
.

, 
:
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, 
, , 

.

 – 
: , 

, .

2. .
, 

.  1808 :
, 

, .

. .
- ;
- : (NH4)2CO3 = 2NH3 + CO2 + H2O
- : Na3N + 3H2O = 3NaOH + NH3

: 
. , 

: , , , , 
. 

. , 0,7 1,3. 
,  (

), . 
, , 
. , .

),  –
 ( , 
). 

, 2 , HCl, C6H6.

;  – .

3. : ;
.

 1811 . 
, , 

:
.

 22,4 3

(760 ., 273 , 101325 ).
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, 1 
22,4 3,  0,0224 3.

. 
 –  1 3  1  3

 (H2, O2, .).

D =
2

1
1 = 2 • D,

 D – ;
1 – ;
2 – , .

:

PV = TR
M
m .

.  R – ,
R  =  8,31  /( ),  P  ( )  ,  V  ( )  3 , m ( ) ,

 ( ) ,  ( ) .
 1803 .  ( )

:
.

3H2 + N2 = 2NH3 2SO2 + O2 = 2SO3 2CO + O2 = 2CO2       H2 + Cl2 = 2HCl

, , 
, , .

:
 4 , 

: CaCl2; CaCl2·H2O; CaCl2·2H2O; CaCl2·4H2O; CaCl2·6H2O, 
, CaCl2,

 1: 2: 4: 6.

4.  ( , 
, ).

 1792 . . :

.
 –  ,  

.
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, 
,  ( )

.
 –  ( , 

), , 
, .

z , 
, , .

, HCl,  H2S, NH3, CH4
, , ,  1, 2, 3, 4 (

).
, 

, . 
 1:1  ( , , 

).

, 
 –  – .

, 

2HNO3 + Zn(OH)2 = Zn(NO3)2 + 2H2O

HNO3 Cu(OH)2.
, , 

1/2 Zn(OH)2.
Zn(OH)2.  1/2

 (f ).

f  = 1/z. 
.  z 

.
z , 

,  – 
, .

.
 – 

, 
 (

):
 = f ·
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 ( )  –
HNO3, +; 
)  – ,  1/3 3 4,

+.
 – 

. 
, .

, 
:

H3PO4 + 2KOH  K2HPO4 + 2H2O.

 (
 2). , H3PO4

,  1/2 H3PO4, 
H3PO4.

,  – , 
+ ( . 5).

, , 
, 

f .

. 5 – :
) f (HCl) = 1;                ) f (CaCl2) = 1/2;                    ) f (AlCl3) = 1/3;
) f (CCl4) = 1/4;           ) f (PCl5) = 1/5;                      ) f (SCl6) = 1/6.

)

, , 
. , VO3+

SO4
2– :
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f (VO3+) =
3

1 · 68 = 22,7 ,

, ).

f (SO4
2–) =

2
1 · 96= 48 ;

, , 
. ,

f (H2)= 12
1 =

2
1 ;        f (N2)= 32

1 =
6
1 ;      f (O2)= 22

1 =
4
1 .

 ( + ,  
):

f  =
)n(H

1 ;

f (HNO3 )=1
1 =1;      f (H2CrO4) = 2

1       f (H3AsO4) = 3
1 .

 ( , 
):

f  =
)n( H

1 .

: f KOH) =
1
1  = 1;   f (Zn(OH)2) = 2

1 ;   f (Al(OH)3) = 3
1 .

:
:

f  =
OOn

1 .

: f (H2O)=
2
1

21
1 ;   f (CaO)=

2
1

21
1 ;      f (Fe2O3)= 6

1
23

1 .

:

f  =
)n( )

1 .

: f (K3PO4)= 3
1

13
1 ;     f (ZnSO4)= 21

1 ;    f (Ca3(PO4)2)= 6
1

23
1
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, 
 (  –

), :

V  =
Bn

VM , V  = f  V  ,

V  –  (V  = 22,4 3  ( .),
n  – ,

 – ,
f  – .

:

V 2) = 12
4,22  = 11,2 3 , V 2) = 2

1 · 22,4 = 11,2 3 ,

V 2) = 22
4,22  = 5,6 3 , V 2) = 4

1 · 22,4 = 5,6 3

V (N 3) = 31
4,22  = 7,5 3 , V (N 3) = 3

1 · 22,4  = 7,5 3 ,

V 2) = 41
4,22 = 5,6 3 ; V 2) = 4

1 · 22,4= 5,6 3 .

(  )– , 

:

 ( ) =
M

m      ( ) =
(A)V

V(A) .

 [ ], 
V  –  [ 3 ], [ ],  –

], (  [ ]).
 – , 

1  –
1 .

. 
.

 n( ):

. = n(O)
                          . = f ) · ) · n( )
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 – , 
:

. = n(H)
           . = f .) · .)

 – , 
:

. = n( H)
           . = f .) · .)

n( ):

. = n( )
           . = f .) · )

 ( )  z:

. = z
           . = f ) · )

.

.
, 

:
.  = . + . ,

(Na2O) = (Na) + (O) = 23 +
2

16  = 31 .

.  = ( ) + ( –),

( )2) = ( 2+) + ( –) =
2

137  + 17 = 85,5 .

M .  = ( +) + . ,

M (H2SO4) = (H+) + (SO4
2–) = 1 +

2
96  = 49 .

M .  = ( ) + . ,

( 2 3) = ( +) + ( 3
2–) = 39 +

2
60  = 69 .
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(1797 .)  (1803 .):

.

, 
 ( ) 

 ( ):

(A) = (B),

:

m(B)
m(A) =

(B)M
(A)M

V(B)
V(A) =

(B)V
(A)V .

:

), ,
 ( ):

(A)M
m(A) =

(B)M
m(B)

(A)V
V(A) =

(B)V
V(B) ,

m(A), m(B), V(A), V(B) –  ( ) ,
M ), ), V (A),  V (B) –  ( )

.

. 
,  1 3

 ( )  ( ).
, :

) =
V

=
VM

m

1V1 =
1

1

M
m ;       2V2 =

2

2

M
m ,

1V1 = C 2V2

:
 ( ) 

.
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3.1.6  

 1. ,
,  (O)  (Cu) – , (Fe) – .

.
:

                                                       III       II                       II
Fei   Oi Cui   Oi

:

B(Fe) i(Fe)=B( ) i( );    B(Cu) i(Cu)=B( ) i( )

Fe 3 i(Fe)= 2 i( ),
i(O)
i(Fe)

3
2

Cu 2 i(Cu) = 2 i( ) 1
2
2

i(O)
i(Cu)

: : Fe – Fe2O3, Cu – CuO.

 2. l2O7
 – H4 ).

. .

l2O7:                       B( l) i( l)= B( ) i( )

B( l)=
i(Cl)

i(O)B(O) =
2
72 = 7.

H4:                         B( ) i( )=B(H) i(H)

B( )=
i(C)

i(H)B(H) =
1
41 = 4.

: l2O7  7. 
H4  4.

 3.
Al2(SO4)3.

. r

r
:

r(Al2(SO4)3) =2 r(Al)+3 r(S) +12 r(O) = 2·27+ 3·32 + 12·16 = 342 .

, 
, r, (Al2(SO4)3) = 342 .
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: Al2(SO4)3  342 .;
Al2(SO4)3  342 .

 4. , , 
:         2NaHCO3

Ct 0
 Na2CO3 + CO2  + H2O.

.
, .

, 
. , 

, .

 – , , .
, 

. . 

 5.  5,25 .
.

1. :

(Zn) = 65,39  = 65 .
2. 

 (M = m ):

(Zn)=
/65
25,5

M(Zn)
m(Zn) = 0,080 .

: 5,25  0,08 .

 6.  10 Cu (I).
.

1.  (I) 

M(Cu2O) = 2Ar(Cu) + Ar(O);   M(Cu2O) = 2 64 + 1 16 = 144 .

2. 

(Cu2O) =
144
10

O)M(Cu
O)m(Cu

2

2  = 0,07 .

: 10 Cu2O  0,07 Cu2O.

 7. l
 0,55 .
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.
1. 

M( l) = 1Ar ) + 1Ar l);      M( l) = 1 39 + 1 35,5 = 74,5 .
2. l:

m( l)= M( Cl);        m( l)= 0,55 74,5 = 40,975 .
: 40,975 l  0,55 .

 8.  ( )
 49 2SO4.

.
1. :

r(H2SO4) = 2·Ar(H) + Ar(S) + 4·Ar(O) = 2·1 + 32 + 4·16 = 98,

, 
,  (

6,02·1023  ):         (H2SO4) = 98 .
2.  ( )  i  N( ) :

) .5,0
98

49)(
M
mSOH 42

)              N = NA = 0,5 ·6,02·1023  = 3,01·1023 .

: 49 H2SO4  0,5  3,01·1023 .

 9. .  112 3 ( ). 
?

.
1.  V = 112 3  = 0,112 3. :

.05,0
4,22

112,0
mV

V

2.  N :

N = NA = 0,05 · 6,02·1023 = 3,01·1022 .

: 112 3 ( )  0,05  3,01·1022

.

 10.  14 . :
) ; ) , 

.); ) , .
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. 
.

1.  (M = m )

:  =
M
m

(N2) = )M(N
)m(N

2

2  =
28

14  = 0,5 .

2. V VM

V = V ;  V = V · ;      .:

V(N2) = (N2) · VM = 0,5 · 22,4  = 11,2 3 ( ).

3. , , 

, N  (  =
AN

N ),

, 
14 :

N(  N2) = (N2) · NA = 0,5 · 6,02·1023  =
= 3,01·1023 .

4. , , 
. ,  3,01.1023

 6,02.1023 .
: 14   0,5 ,  ( .)

 11,2 3 ),  3,01·1023  6,02.1023 .

 11.
 10,5 .

. 2  2 .
1. 2:

2) = )M(H
)m(H

2

2 ; 2) = 2
5,10 = 5,25 .

2.  ( ) :
N( 2) = 2) N  ;   N( 2) = 5,25 6,02 1023 = 31,605 1023.

:  10,5 
31,605 1023 .
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, 

, 

. , 
, 2O5, : ): )= 2  :  5.

, :  :  = ) : ).

M(A)
m(A)n(A)

M(B)
m(B)n(B) m( )

m( ) (A) (B), 
, ) ) – 

r ) r ). :

(B)A
(B)

(A)A
(A)

rr
:y:x

.

12. 
 79,05 %. .

: :
( ) = 79,05 % 1. :

 – ? ) = 100 – 79,05 = 20,95 %
2. ,  100 , 

m(K) = m( )• ) = 100 · 0,7905 = 79,05 
m( ) = m( )• ) = 100 · 0,2095 = 20,95 

3. .

) = 39 , ) = 31 .

) =
39

05,79
M(K)
m(K)  = 2,0269 

) =
31

95,20
M(P)
m(P)  = 0,6758 

4. :

6758,0
0269,2

(K)
(K) .

, 
:
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1:3
6758,0
6758,0

6758,0
0269,2

:  – 3 .

13. 
 27,59 %. .

: :
( ) = 27,59 %
r(Fe) = 56
r ) = 16

Fe O  – ?

1. :

(Fe) = 100 – 27,59 = 72,41 %

2. 
(B)A
(B)

(A)A
(A)

rr
:y:x :

4:3336,1:101724,0:0129,0
16
2759,0:

56
7241,0y:x

(0,0129 < 0,01724,  0,0129; 
,  (3) .

:  – Fe3 4.

 14. , 
 40, 6,67  53,33 %. 

,  – 180 .

: :
( ) = 6,67 %
( ) = 40 %
( ) = 53,33 %

z) = 180 
z – ?

1. .

r ) = 1, r ) = 12, r(O) = 16:

x :  : z=
(O)A
(O)

(H)A
(H)

(C)A
)

rrr
::

x :  : z= 1:2:10333,0:0667,0:03333,0
16
5333,0:

1
0667,0:

12
4,0

,  – 2O. 
, 2O) = 30 ,  180 .

2O) = n r( ) + n r ) + n r(O)= 12+2 · 1+16 = 30 

2. , , 
,  ( 2O) :

z) : 2O) = 180 : 30 ;
 = 6

:  – 6 12O6 ( ).
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 15. , 
 40,68, 5,08  54,24 %. 

 2,565 
. 

.

: :
( ) = 40,68 %
( ) = 5,08 %
( ) = 54,24 %

565,2
M(HCOOH)

)OHM(C zyx

z – ?

1.  –
:

) = 46 .

:

z)= )·2,565 = 46·2,565 = 118 

2. ,  100 CxHyOz, :

m( ) = m( )· ) = 100·0,4068 = 40,68 
m( ) = m( )· ) = 100·0,0508 = 5,08 

m( ) = m( )· ) = 100·0,5424 = 54,24 

3. 
(X)A
(X)n(X)

r
.

r ) = 12, r ) = 1, r(O) = 16:

)= .39,3
12

68,40
M(C)
m(C)

)= .08,5
1
08,5

M( )
m( )

)= .39,3
16

24,54
M( )
m( )

4. 
:

) : ) : ) = 3,39 : 5,08 : 3,39

 (3,39):

) : ) : ) = 1:5,1:1
39,3
39,3:

39,3
08,5:

39,3
39,3

n( ) = 1,5 , , 
,  2:

): ): ) = (1 :1,5 : 1)•2 = 2 : 3 : 2

,  – 2 3O2.
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5. . ,
 ( 2 3O2) . ( 2 3O2) = 59 :

z) : 2 3 O2) = 118 : 59 ;
 = 2

:  – 4 6O4, .

 16. , 
, , 

 8 : 1 : 16.  – 150 .

: :
m(C) : m(H) : m( ) = 8 : 1 : 16

z) = 150 
z – ?

1.   8  
 1 

16 .
) = 1 ,
) = 12 ,
) = 16 .

:

x :  : z=
(O)A

m(O):
(H)A

m(H):
(C)A

m( )m(O):m(H):m(C)
rrr

x :  : z= 1:1:
3
2

16
16:

1
1:

12
8

2. 
3:

 :  : z = 2 : 3 : 3

,  – 2 3O3.
3. . ,

: ( 2 3O3) . 2 3O3) = 75 .

z) : 2 3 O3) = 150 : 75 ;
 = 2

:  – 4 6O6, .
 17. , 

 6 : 1, 
 – 1,931.

: :
m(C) : m(H) = 6 : 1
D ) = 1,931

– ?

1.  6 
 1 .

:
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): ) = 2:11:5,0
1
1:

12
6

,  – 2.
2. 

.
.) = 29 :

D (CxH )=
M( )

)HM(C yx ,

M(CxH ) = D  (CxH ) · ) = 1,931 · 29 = 56 .

3. 2) . 2) = 14 ,
x y) = 56 ( ):

) : 2) = 56 : 14 ;
 = 4

:  – 4 8.

 18. 
 26,67 %. 

.

: :
) = 26,67 %

 –?
1. 

:

) =
(ROH)M

N(O)(O)A
r

r

:

2667,0
116

(O)
N(O)(O)A(ROH)M r

r  = 60 .

2. :

431760(OH)M-(ROH)M(R)M rrr

3. n 2n+1, 
12n + 2n + 1 = 43

14n = 42;
n = 42 : 14 = 3

,  – 3 7 .  – 12.
:  – 12.
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. . 

.:  = 101325  = 1·105 ;  = 273 ) 
:

Vm = V ,

Vm = 22,4 3 – .;
V .

 ([2] .25; [3] .19; [4] .28) 
. :

1 = 2, =
M
m .

 m – ;  – ;

2

1

2

1

M
M

m
m ,

2

1

m
m = D,  D =

2

1

M
M ;

D .

,  2 :

D
2H  =

)M(H
M

2
;       M = 2·D

2H

 (D ).
( ) = 29 . :

M = 29·D .

([2] .30):

2

1

V
V =

1

2

p
p     p1V1 = p2V2 = p3V3 =…, pV = const.

:

2

1

V
V =

2

1

T
T

2

1

p
p =

2

1

T
T   (V = const)

:

1

11

T
Vp =

2

22

T
Vp

, 
0

00

T
pV =

T
Vp .
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 1
0

00

T
pV

, R,
8,314 .

pV =
M
m RT,  V 3     pV = 1000

M
m RT, V  3.

.

 19. H2,  5,6 3 .
.

mV
V =

AN
n

, 

n =
m

A

V
NV =

4,22
1002,66,5 23

= 1,5 1023 .

:  5,6 3  1,5 1023 H2.

 20. 2, 
11,5 3  –  ( V), 

.
.

:

 =
mV

V  =
4,22
5,11 = 0,513 .

:  11,5 3
2  0,513 .

 21. ,  10 2.
.

1. : =
M
m  =

mV
V

mV
V

M
m ,

2) = 32 .
2.  :

M
VmV m =

32
4,2210 = 7 3.

:  10  7 3.



54

 22.  1 3
4 ( .).

.
 1 3  – , :

M = Vm,

 =
4,22

16
3

mV
M = 0,174 3.

4) = 16 .
:  1 3

4 0,714 .

 23. , , 
, 3,   450 3? 

.
.

1. :

N2 + 3H2 = 2NH3

2. :

V(H2) : V(NH3) = 3 : 2 = 1,5 : 1.

,  1,5 .
3. :

3300
5,1

450
5,1

)V(H)V(NH 2
3 .

:  300 3.

 24.  5 3  10 3

.  10 3  5 3 .
, , 

.
.

:

V(  ) : V(O2) : V(CO2) : C(N2) = 5 : 10 : 10 : 5 = 1 : 2 : 2 : 1.

:

 + 2 2 2CO2 + N2

, 
, 

, :
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2N2 + 2O2 2CO2 + N2.

:  – 2N2.

 25. , 
 11.

.

1.                        D ) =
2

1

M
M ;

D )  ( ).

M1 = D(He) M2(He) = 11 4 = 44 .

2( ) = 4 .
:  44 .

 26. V), 
(S 2)  100  25°  125 .

.
1. 

(S 2 )= )M(SO
)m(SO

2

2 ; (S 2) = 64
100  = 1,56 .

 M(S 2) = 64 
2. .:

V(S 2 ) = (S 2) Vm;       V(S 2 ) = 1,56 22,4 = 34,9 3.
3. , 

 ( ):

0

00

T
pV =

1

11

T
pV ,

101,3 ;  = 273 ; V  – , , .;
p1 – 125 ; 1 = (273+25) = 298 , V1 , , 

.

V1 =
01

100

Tp
TVp ;    V1(SO2 ) = 32,30

273125
9,342983,101 3.

) 

pV =
M
m RT   V =

pM
TRm

V = 32,30
12564

)25273(14,8100 3.

:  ( V)  30,32 3.
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 27.  500 3 ,  27
101300 ,  0,568 . .

.
1. :

M =
pV

mRT1000

 =101300 , V = 0,50 ,  = (273+27) = 300 , m = 0,568 .

M = 28
5,0101300

300314,8568,01000 .

:  28 .

 28. , 
 2.

.
1.  ( D d ) , 

, :

d  = .

2.  (  = 29 ), 
:

M  = d  = 2·29  = 58 .

:  58 .

 29. H2S,  17 °C 
 98,64 ,  1,8 3. H2S .  

.
.

1. -
, 

. 
 8,314 , 

.
:
:                               = 17 + 273 = 290 ;

:                                             = 98,64  = 98640 ;
: V = 1,8 3 ) = 1,8 · 10 3 3.

H2S .
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2. :

V =
M
m RT   m =

TR
VPM

m(H2S) =
290314.8

108.1986401034 33

= 2,5 10 3  = 2,5 .

3. . (H2S) . (H2S):

.52,1
4,22

34 3
3

m
.2 V

M
V
mS)(H

.52,1
8,1

5,2 3
3V

mS)(H2

) H2S , 
:

V =
M
m RT    =

V
m RT    =

M
TR

.39,1
290314,8

103498640P 3
3-

RT
MS)(H 2

: H2S .  1,52 3

 1,39 3.

 30.
Mn2 7.

.
1. : B(Mn) = 7.

2.  B =
M
M   M (Mn) =

B(Mn)
M(Mn)

M =
7
55  = 7,85 ,           M(Mn)= 55

: Mn2 7
7,85 .

 31. 3 3.
.

1. (f ) :

f 3 O3)= ;
)n(H

1           f (H3 O3) = 3
1 ,

2. = f 3 3).
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M (H3 O3) = f  (H3 O3) M(H3 O3) = 3
1 82 = 27,33 .

: 3 3 = 27,33 .

 32.
: NH3, NO2, N2O5, N2O.

.
1. 

:

f  (N) (NH3) = 3
1 ;          (N) =f  (N) · (N)=

3
1 · 14=  4,66 ,

f (N)(N 2) = 4
1 ;           (N) =f  (N) · (N)=

4
1 · 14 = 3,5 ,

f (N)(N2 5) = 10
1 ;        (N) =f  (N) · (N)=

10
1 · 14= 1,4 ,

f (N)(N2 ) = 1;              (N) =f  (N) · (N)= 1 · 14= 14 .

 33.

.
. , 

l(OH)3
, 

1. l(OH)3 + HCl  Al(OH)2Cl + H2O,
f l( )3) = 1;

l( )3)= f l( )3) · l( )3)= 1 · 78 = 78 .

2. Al(OH)3 + 2HCl  AlOHCl2 + 2H2O,

f l( )3)= 2
1 ;

l( )3)= f l( )3) l( )3)= 2
1 · 78 =  39  / .

3.  Al(OH)3 + 3HCl  AlCl3 + 3H2O,

f 1( )3)= 3
1 ;

l( )3)= f l( )3) l( )3)= 3
1 · 78 =  27 .

 34. , 
 65,5% . 
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, ? 
 35,45  35,5 

.
1. , 
 100 , .

 =   l;     = 100 – 65,5 = 34,5 .

2. )    :

l)
)

Cl

)= ;
m(Cl)

l))      )= ;7,18
5,65

5,355,34

3. : (Fe) = ;
(Fe)M

M(Fe)     (Fe)= 3
7,18

56 .

4. , : FeCl3 .

:  = 18,7 .
 35. 

,  0,082  75,6 3

. , 
.

.
1. :

)V
M

)V(H
m(Me)

22
,

)V
)V(H

M
m(Me)

2

2

  V 2) = ƒ ·Vm = 1/2 · 22,4 = 11,2 3.

2. :

15,12
0756,0

2,11082,0
)V(H

)Vm(Me)M
2

2 .

3. , M(Me) :

M(Me) =  B · ) = 2 · 12,15  = 24,30 .
   – .

4. : MeO,
:

M (MeO) = M (Me) + M (O) = 12,15 + 8 = 20,15 .
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  M (O) = ƒ )· ) = 1/2 · 16 = 8 .

:
12,15 ; 
20,15 .

 36. 3,31  ( ), 
 5,29    ( ) . 
.

.

1. :
(A)M

m(A) =
(B)M

m(B) ;

(Pb)M
m(Pb) =

))(Pb(NOM
))m(Pb(NO
23

23 ;

(Pb(NO3)2) = (Pb) + M  (NO3
–);

2. , :

(Pb)M
31,3 =

)(NOM(Pb)M 3

29,5 ;

 M (NO3
–)= ƒ · (NO3

–)=1 · (14 + 3 · 16) = 62 .

(Pb)M
31,3 =

62
29,5

(Pb)M
.

3. :

3,31·[ (Pb)+ 62] = 5,29 (Pb)
(Pb) = 103,6 .

:
103,6 .

 37.
    3,15  2,0 .

  .

1. :
(A)M

m(A) =
(B)M

m(B) ;

)=
m(NaOH)

(NaOH))m(

)=
0,2

4015,3 = 63 ,

(NaOH) = f M(NaOH) = 1 40 = 40 .
: = 63 .
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 38. 
 3,00  ( )  4,08

. . ?
.

1. :

3 + 2SO4  MeSO4 + CO2 + H2O.

:

(A)M
m(A) =

(B)M
m(B)

2. 
, :

.  = ( 2+) + ( 3
2 )

.  = ( 2+) + (SO4
2–),

:

.
)(SO)
)(CO)

M
M

m
m

2
4..

2
3..

.

.

3. - :

3
2–) = 30

2
60

z
M ,

(SO4
2–) = 48

2
96

z
M .

4. :

.
48
30

08,4
00,3

)
)

.

.

5. ), :

. ) = 20 .

6.  , :

) = ) ·  = 20 · 2 = 40 .

r ) = 40 .

7. r . 
 – .
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8. 2
:

.
C

V
)O(V

)(CO
M

m

2.

2

.

9. 3 2
:

3) = /50
2

100
2

,

V 2) = .6,5
4

4,22
41

3mV

10.  :

,
6,550

00,3 )V(CO2   .36,3 3)V(CO2

:  – ,  3,36 3
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3.2
. 

 [1] .27-32;  [3] .44-71;   [4] .88–90;  [11] .97–
164).

3.2.1  . .
. , 

, .  6 
: , , ,

, . 
 63 . 

. , , 
, . 

, , 
. , 

. .
 (1834-1907 .) ,

, , . 
. 

 1865 .).  (  1893 .). 
. 

(1869)  – 
.

. 
, , 

, , 
, .

.  (
, ) , 

, 
. 

. . 
.

, ,
, .  1869 . 

 – 
. 

,  63 . 
, . , 
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.

 3 – 

Li Be B C N O F Ne

. 7 9 11 12 14 16 19 20

Li2O BeO B2O3 CO2 N2O5 - - -

LiOH Be(OH)2 H3BO3 H2CO3 HNO3 - - -

H - - - CH4 NH3 H2O HF -

Na Mg Al Si P S Cl Ar

. 23 24 27 28 31 32 35,5 40

Na2O MgO Al2O3 SiO2 P2O5 SO3 Cl2O7 -

NaOH Mg(OH)2 Al(OH)3 H2SiO3 H3PO4 H2SO4 lO4 -

- - - SiH4 PH3 H2S HCl -

. R2O RO R2O3 RO2 R2O5 RO3 R2O7 -

. 
- - - RH4 RH3 RH2 RH -

, 
, . . 

. 
,  1869 p.:

, 

.
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3.2.2  
. 

. ,

. V – 
. t – , 

, .

Se, ),  – 
 ( Eu, Ru –   –
),  –  ( No – 
, , , 

).
. , 

, 
. ,

, 
, 

. ».

 ( ) ,
.

. 
 20 . , 

,  13,5.
. 

, , 
 9. 

. . 
.

 « », , 
, ?  – 

 – 
, . -
, ,  «

».  1802 . , 
.  100 .

, . 
.  63 , 

. , ,
. , 
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, 
, , 

. , Ga, Ge Sc.
. , , .

 – , . 
 – . « »  « ». 

 31 , . , 
», .

 (1868) 
 27 . 

.
 1875 .
, 

 ( ). ,
, 

, . .
 15 . 

: , 
.  XIX . 

( , Ne, r, r, ). . 
, .

, .
.  ( ), 

. 
. 

.
? 

.
 – , 

, 
.

• , 
 ( ?).

.  – , 
. ,

 ( ). 
. :
1-  ( ) – 2 ;
2-  ( ) – 8 ;
3-  ( ) – 8 ;
4-  ( ) – 18 ;
5-  ( ) – 18 ;
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6-  ( ) – 32 ;
7-  ( ) – , 

24 .

. 6 – 

 – , 
.

. :  –
,  ( )  –
, , 

. , 
 – ,  ( )  – ,

, , , 
 – , , .  – 
,  – .
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. 7 – .

:
1. 

.
2. 

. 
, 

 – . 
, 

: ,  –
.

3. , 
, . 

:   –   –  ,  ,  
:  –  –  –  – , 

 ( ). 
 (14 ) 

(14 ). 
.

. 8 – 
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. 9 – 

4. 
,  –  (

).
5. 

. , 
, ,  – ,  ( .

).
6. :  – 

1  8,  – , . 
.

7. , , 
. 

. ,  –  – 
u2O CuO CuOH u( )2, 

 ( )  ( ).
8.  – , 

. 
IV–VII . 
8 , .

3.3  
 [1] .234-147;  [4] .113–148; [11] .33-96).

.
, 

.
 – , 

.
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. 10 – 

3.3.1  

,  –
.

.
 – , 

. :
•  – , . 

,  +3, :
SO3, CO2, NO2, CrO3, Mn2O7 . 

,  « »;
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•  – , . 
, 

 +3, : CaO, Na2O, MgO, BaO, FeO .
•  – , 

, . : BeO, ZnO, Al2O3, PbO,
Cr2O3, Fe2O3 ;

 – , , 
. : NO, N2 , CO, SiO.

.

. 11 – 

, 
2 ,  – .

: .OP,OAl,OLi 5
II

2
VII

32
IIIII

2
I

 – , 
.

: .OS,OS
II

3

VIII

2

IV
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:  – , 
– « ».

:  – ; Al2O3 – ; Li2O –
.

• :

, , 

.
:  – ) , 2 – V) ; 2 3 –

) , 2 5 – (V) .
• :

, 
 ( , , ). ,  –

, CO2 – , SO3 – . 
, 

,  « ». , N2  – 
 ( , 

), N2 5, –  (
, , 

).

 4 –

2
,

2

(IV) ,
,

N2O5

(V) ,
,

. 4
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2 2

BaO2

CO2 – , , 

, . 
 « »,

.
SiO2 – , , 

, , 
.

H2O – . .
 –  – .

Al2O3 – , , .
 – , , .

:
1) ;
2) .

:   a. ZnO, MgO – ;      . CuO – 

. 12 – )    ZnO, MgO – ; ) , CuO –
; )  ( )  Cr2O3 – ; )  Al2O3 –

 ( ) .

3)  (P2O5, SiO2 .);
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4)  (CO2, SO2 .)

 5.

 5 – 

1. , 
 – :

) :                  4Al + 3O2 = Al2O3; 2 u + O2 = 2CuO;

, 
  

):
2Na + O2 = Na2O2,       + O2 = O2,

:

Na2O2 + 2Na = 2Na2O; 4 O2 = 2 2O + 3O2.
) :        2 2 + O2 = 2 2O;                 + 2 = 2.
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2. :
) : 2H2S + 3O2 = 2H2O + 2SO2; 2SO2 + O2 = 2SO3;
) : 4 + 2O2 = 2 + 2 2O;   2 5  + 3O2 = 2 2 + 3 2O.

3. :
) :        2PbO2 = 2PbO + O2;                  2N2O5 = 4NO2 + O2;
) : u(OH)2 = CuO + H2O;             2Fe(OH)3 = Fe2O3 + 3H2O;
) :         4 NO3 = 4NO2 + 2H2O + O2; H2SO3 = SO2 + H2O;
) : O3 = O + O2; NH4NO3 = N2O + 2H2O;

, 
.

 5.

 5 – 

1. :
 + 2 = 2

4Al + 3 2 = 2Al2O3
4P + 5 2 = 2P2O5

1. :
u( )2 =  + 2

2Fe( )3 = Fe2 3 + 3 2
2. :

2. :
4 + 2 2 = 2 + 2 2

2H2S + 3 2 = 2SO2 + 2 2

H2SiO3 = SiO2 + 2
3. :

3 = O + 2

. , .
 –  4 º  (1 3). 

, .  0 °
 100 º  101 325  (1 ). 

 – . .
.

1) . , 
, :

2Na + 2H2O = 2NaOH + H2

, , 
:

2Fe + 3H2O Ct0
=  Fe2O3 +3 H2

, , 
.
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2) , , 
, . 

, :

CaO + H2O =  Ca(OH)2 – .

3) , 
:

SO3 + H2O =  H2SO4 – .

4) 
:

H2O Ct0
2H2 + O2

3.3.2  

– , 
, , 

.
. , 

.  (
). ,

 – ,  – . 
, . 

.
, .

,  ( ) H2S
 (  – 

,  – ). l
. 2 3 – 

 ( , , ,  –
, , , ). HN 3

H2 3  (« »).
.

H2 4. , , 
, , , , , .

 – l HN 3. 
, , , 

.
.

. 
, .

 – , ,
, .
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, 
 – -, -, - .

, 
.

 –
, 

.

 6.

 6 – 

. .  ( H2SiO3, 
H3BO3, H3PO4)  ( H2SO4, 
HNO3) . , . 

, ( H2SiO3). 
, ) .

. 
 (HHal, H2S, HCN) .

, , . 
.
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, 
:

,  . 
, , 

- ( HNO3 – N,
H2CO3 – C ). 

. , , 
,  (H2S+6O4

– ), 
 (H2S+4O3 –  (IV) ).

- - ( 2S,
).

. ,
:

3
+3

3 – , 3
+5

4 – , H2S+4O3 – ,
H2S+6O4 – , HCl+1O – , HCl+3O2 – , HCl+5O3

, HCl+7O4 – .

.
, ,

 8.
 (

).  +1,
, 

, «–»,

HCl, +1 +)  + -1 l–) = 0
H2SO4, +1•2 +) + -2 (SO4

2–) = 0
H3PO4,   +1•3 +) + -3 ( O4

3–) = 0
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 7 – 

HBr 1
Br

3 OOCCH3

1

HI 1
I

H2CO3
2

3OC

HNO3
1

3ON

HNO2
1

2ON

H2SiO3
2

3OSi

H2SO4
2

4OS

H2SO3
2

3OS

H2S
2

S

H3PO4
, 3

4OP

HPO3
1

3OP

HF , 1
F

HCl , 1
Cl

: 
.

 – , 
.
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. ,
, , . , 

CH3COOH , 
, 

. :
H3PO3 H2(HPO3)) – , 

H3PO2 (H(P 2O2) – ) – .
, 
,

,  ( . 8).

 8 –

3 1

3PO2 1

3PO3 2

3PO4 3

, , 
: 17 33  – , 17 35  – 

.
.

 ( . 9).
,  2 

, 
:

4 2 7: ; H2Cr2O7:
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 9 – 
                                     

 (- )

, ,
*

 – HCl,
,

)
–Cl , Cl– –Cl

 – HBr, –Br , Br– –Br

 – HI, –I , I– –I

 ( ) – HClO,

)
–Cl

 ( ),
,

Cl –
–Cl

 ( ) – HClO2,
 ( ) –Cl=

 ( ),
,

Cl 2
–

–Cl=

 (V) – HClO3,
 ( )

 (V),
,

Cl 3
–

 (V ) –
HClO4, 

)

 (V ),
,

Cl 4
–

 (VII) –
HMnO4, 

 (V ),
,

MnO4
–

 (IV) –
H2SO3, 

)

 (IV),
, SO3

2–

 (VI) –
H2SO4, ( )

 (VI),
SO4

2–

 ( ) – HNO2,
 ( ) –N=  ( ),

, NO2
– = N– –

 (V) – HNO3,
 ( )

 (V),
, NO3

–

 (V) – H3PO4,
,

)

 (V),
,

PO4
3–

 – 2 3,
) , 3

2–

* .
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 10.

 10 – 

1. .

 – .
, . , 

. 
.

, ,
 (  – ), 
. . ,

, 
, .

, 
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.  – , 
. 

 ( . 13). , 
, .

. 13 – 

 ( ) , 
. 14).

 indico – , .

. 14 –  ( ),  ( ),
)

.
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, 
.

.

:

HCl

HCl

HCl

2. , 
, .

3. 
.

4. 
.

5. 
.

:
. , 

3
+.

. ,  (
), .

.
+, 

3
+, ,

2,  –
, 

 ( ).
 – , 

:

2  + 2 + = 2 n+ + nH2.
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.
, ,

,   
:

H2SO4 + O = CaSO4  + H2O,
HCl + NaOH= NaCl + H2O,

2HNO3 + B CO3 = Ba(NO3)2 + CO2  + H2O,
4HBr + (CuOH)2CO3 = 2CuBr2 + CO2  + 3H2O,

H2SO4 + 2KHSO3 = K2SO4 + 2SO2  + 2H2O.

, 
, :

Ca3(PO4)2 + 4H3PO4 = 3Ca(H2PO4)2,
KOH + H2SO4 = KHSO4 + H2O,

.

:
2H3PO4 = P2O5 + 3H2O,

4HNO3 = 4NO2 + 2H2O + 2

 11.

 11 – 

 +  +  + ,

SO3 + 2  = H2SO4 2 + Cl2 = 2HCl K2SiO3 + 2HCl = 2KCl + H2SiO3

3.3.3  

 – , 
 ( –).

.
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 12 – 

 -1, 
)n,

 n – n+.

.
:  – 

,  – « ». : )2 – ;
Al(O )3 – ; LiO  – .

, :

OH (n) ? 
 –2,  – +1, OH

)  –1: OH1–. , 
: 

, :

Na+ OH–,                   Ca2+ (OH–)2.

:
• :
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: Ca(OH)2 – , NaOH – ;
• :

: Fe(OH)2 – ) , Cu(OH)2 – ) .
:  ( )

.  ( )
 ( . ). ,

Ba(OH)2, Ba2+ OH–,  
 ( .15).

. 15 – : 
,  – ,

 – .

.
, NaOH – , Mg(OH)2 – ,

r( )3 – .
, 

, . , NH4
+, SbO+,

[Zn(NH3)4]2+, [ r( 2 )4 l2]+ .
,

. .
 ( ) 

NaOH, KOH, RbOH, CsOH, Ba(OH)2; Mg(OH)2,
)2,  Sn(OH)2, Cu(OH)2, Bi(OH)3 .

. 
LiOH, NaOH, KOH, RbOH, CsOH, Ba(OH)2

 [Cu(NH3)4](OH)2, [Co(NH3)6](OH)2 .
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.

.

,  – , , 
.

 – , , 
, . 

. , 
. 

 ( ), 
. ,  ( )

. 
,  – .

 – , 
, , ,

, . 
, . 

. 

:

)2
Ct 0

 + 2

2Al( )3
Ct 0

 Al2O3 + 3 2

, , 
. 

, . 
 –  ( ) 

, 
. 

.
 13 .

 13 – 
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1.  – 
: 
,  – ,  – .

2. , ,
.

)2 + 2 l = l2 + 2 2
2NaOH + SO2 = Na2SO3 + 2
NaOH + SO2 = NaHSO3

Ca(OH)2 + Al2O3 = 2)2 + H2O
3NaOH + Al(OH)3 = Na3[Al(OH)6]
2NaOH + Zn(OH)2 = Na2[Zn(OH)4]

 14.

 14 – 

: , , ,
.

.  –
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. , 
, . 

, , , , 
.

, , 
. 

, 
, , , 

.

1.  ( ) ,
, 

.

. 16 – 

2Na + 2 2  = 2NaOH + 2
Na2O + 2  = 2NaOH

2NaCl + 2 2 2NaOH + 2 + 12

2.  – 
:

MgSO4 + 2NaOH = Mg(OH)2  + Na2SO4
Fe2(SO4)3 + 6NaOH = 2Fe(OH)3 + 3Na2SO4

3. :

NH3 + H2O  NH3·H2O

:

2NH4Cl + )2 = 2NH3·H2O + l2

, 
. 

 « ». 
: , 
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.  ( ) 
, . 

, 
. ,

, , .

3.3.4  

.
, , 

.
, 

, , .
 – , 

, 
.

:

Zn(OH)2  ZnO  H2ZnO2
Al(OH)3  Al2O3  H3AlO3

 –  
, 

: l2O3, r2O3, Fe2O3, bO2, SnO2, BeO, ZnO, SnO,
. .

.
1. :

ZnO +CO2  ZnCO3
Al2O3 + 3SO3  Al2(SO4)3

 – . 
, 

:

Zn(OH)2  Zn2+ + 2OH
Zn(OH)2 2H+ + ZnO2

.
:

Zn(OH)2 + H2SO4 = ZnSO4 + 2 2 .
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Zn(OH)2 :

Zn(OH)2 [ZnOH]+ + OH  Zn2+ + OH – 

H2ZnO2  HZnO2 + H+  H+ + ZnO2 – 

+ –

. Zn(OH)2
, :

[Zn(H2O)4]2+ Zn(OH)2 [Zn(H2O)4]2–

2. :

ZnO +2HCl  ZnCl2 +H2O
Al2O3 + 3H2SO4  Al2(SO4)3 + 3H2O

3. :

ZnO + CaO = CaZnO2

2  +  = 2 2
MgO + Al2O3 = Mg(AlO2)2 )

4. :

2KOH + ZnO = K2ZnO2 +H2O
KOH + Al2O3 = 2KAlO2 + CO2 )

, 
:

ZnO + 2NaOH  Na2ZnO2 +H2O
ZnO + Na2O  Na2ZnO2

) :

Zn(OH)2 + 2NaOH = Na2[Zn(OH)4]   ( )
Al(OH)3 + KOH = K[Al(OH)4] )

:

Al(OH)3 + 3KOH = K3[Al(OH)6] )
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5. :

Na2CO3 + Al2O3 = 2NaAlO2 + CO2 )

O2.
.

:

SnO2 · n 2O – V) 
Au2O3 · n 2O – ) 

Fe2O3 · n 2O – ) 

 – , 
, 

. – , 
:

• Zn(OH)2 – ;             • r( )3 – ) 
• l( )3 – ;      • b( )2 – ) 
• Fe(OH)3 – ) ;     • )2 – 

 15 – 
                                      

-

ZnO Zn(OH)2 H2ZnO2
      II

ZnO2
2–

SnO Sn(OH)2
) H2SnO2

      II
SnO2

2–

PbO Pb(OH)2
)

2 bO2
      II

PbO2
2–

Al2O3 l(O )3 3 lO3
      III

lO3
3–

3.3.5  

 – ,
NaCl. 

.
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 – , 
.

, :

:
• :

: K2SO4 – , CaCO3 – ;
• :

: FeSO4 – ) , CuCl2 – ) .

, 
.

)

1. 
 ( ) 3

4

1
PONa

2

3

3
SiOAl

2. 
 ( )  (1  3) = 3  (3  2) = 6

3. , 3 : 1 = 3 (Na)
3 : 3 = 1 (PO4)

6 : 3 = 2 (Al)
6 : 2 = 3 (SiO3)

4. 3

4

1
PONa3 3

2

32
3

)SiO(Al
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, , ,
 ( ) . , NaCl

, Na2CO3 –  
, K2CO3 – .

•  ( )  – . 
»,  « », 

. 
, 

. .
• . 

, , 
. . 

.

, 

 ( ), 
.

 – , 
. :

2 3 = 2 + + 3
2–

,
, , , .

 – . 
, 

: l, CaSO4, Zn(NO3)2, NH4NO3, [Cu(NH3)4]SO4, K2[Hg 4].
,  ( ) :

2SO4 + 2NaOH = Na2SO4 + 2H2O,
Ca(OH)2 + 2HCl = CaCl2 + 2H2O.

 (Na2O2, 2),
 ( ), 

(Fe3O4 = Fe(FeO2)2, Pb3O4 = Pb(PbO2)2 ).

, :

3 O4 + NaOH = Na 2 O4 + H2O.
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( 2 O3,  2 2O4,
2SO4, 2S, 3 O4 ).

,
:

Al(OH)3 + 2HCl = (AlOH)Cl2 + 2H2O.

(Ca(OH)2,
Al(OH)3, Fe(OH)2, Fe(OH)3 ).

:
Ca( )(OCl) + HCl = Ca(OCl)Cl + H2O.

:

KHSO4 + NaOH = KNaSO4 + H2O.

 – , .

.
:

,  – : NaCl – 
, CaS – .

, 

: FeSO4 –  ( ) , CrCl3 –  ( ) .
-,

: NaHCO3 – 
, Ca(H2PO4)2 – .

-,
: )Br – 

, Al(OH)2Cl – .

: KAl(SO4)2 –  ,
NH4Fe(SO4)2 –  ( ) , Ca(OCl)Cl – 

, BiSCl –  ( ) .
 – , .

, [Cu(NH3)4]SO4;    Na3[Co(NO2)6];     K3[Ag(S2O3)2].

, 
, 

 ( . 16 ).
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16 – 

2S

2 4

3 4

.
,

.  17, 
, , .

 17 – 
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:
1. :

2K + Cl2  = 2KCl,
Fe + S = FeS.

2. :
Mg + 2HCl = MgCl2 + H2,
Fe + H2SO4 = FeSO4 + H2.

3. :
u + HgCl2 = CuCl2 + Hg ,

Fe + CuSO4 = FeSO4 + Cu .
4. :

Ba(NO3)2+ Na2SO4 = BaSO4  + 2NaNO3;
NH4Cl+ AgNO3 = NH4NO3 + AgCl .

5. :
uSO4 + 2NaOH = Cu(OH)2  + Na2SO4;
FeCl3 + 3KOH = Fe(OH)3  + 3KCl.

6. :
Na2CO3 + 2HCl = 2NaCl + CO2 + H2O;

FeS + 2HNO3 = Fe(NO3)2 + H2S.
7. :

2NaHCO3 = Na2CO3 + H2O  + CO2;
2KNO3 = 2KNO2 + O2.

, 
, .

, , 
:

NaOH + H2SO4 = NaHSO4 + H2O;
Ca(OH)2 + CO2 = Ca(HCO3)2.

, :
K3PO4 + 2H3PO4 = 3KH2PO4,

Na2CO3 + HCl = NaHCO3 + NaCl.
, :

Ca(OH)2 + HCl = Ca(OH)Cl;
2Cu(OH)2 + CO2 = (CuOH)2CO3 + H2O.
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, :
Al2(SO4)3 + 2NaOH = 2Al(OH)(SO4) + Na2SO4,

Bi(NO3)3 + 2KOH = Bi(OH)2NO3 + 2KNO3.
:

Ca(OH)Cl + HClO = Ca(OCl)Cl + H2O.
:

KHSO4 + NaOH = KNaSO4 + H2O.

.

.
 – 
.  – .

.
 (NaCl, NH4NO3),

 (PbCl2, CaSO4)  (AgCl, CaCO3, BaSO4) ( .
: ).

.
, , , 

. .
:

1. :
MgSO3 = MgO + SO2

2Cu(NO3)2 = 2CuO + 4NO2 + O2
2KClO3 = 2KCl + 3O2

2. :
2CuSO4 + 2 2  = (CuOH)2SO4 + H2SO4

Na2CO3 + 2  = NaHCO3 + NaOH
Al2S3 + 6H2O = 2Al (OH)3 + 3H2S

3. 
:

FeS  + 2 l = FeCl2 + H2S
4. :

CuSO4 + 2NaOH = Cu(OH)2  + Na2SO4

5. 
:

AgNO3 + KI = AgI  + NaNO3
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6. :
Zn + Pb(NO3)2 = Zn(NO3)2 + Pb

7. 
:

NaH2PO4 + 2NaOH = Na3PO4 + 2 2

8. 
:

Bi(OH)2NO3 + 2HNO3 = Bi(NO3)3 + 2 2

, 
, 

.
. 

 – , , :

FeCl2 + 6KCN = K4[Fe(CN)6] + 2KCl;
Al(OH)3 + 3NaOH = Na3[Al(OH)6],
AgNO3 + 2NH3 = [Ag(NH3)2]NO3;

Au + HNO3 + 4HCl = H[AuCl4] + NO + 2H2O.

.  1893 .

, –
 –

. 
 – .

,
,

. ,
. 

.
:
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.
, 

, 
 / .

d- f- :
Cr, Fe, Mn, Ag+, Cu2+, Hg2+, Zn2+, Cr3+, Fe2+, Fe3+, Co3+, Ni2+, Pt4+ .

s-  i p-  (Be2+, Al3+, Sn4+, Pb4+)
(N, P, Si, B) .

 (H2O, CO, NH3,  C6H6)
.

.

 ( ):
[Ni(CO)4] – ;
K4[Fe(CN)6] –  (

);
[Ag(NH3)2] l  –  (
).

, . 
, , .

, 
, , , ,

–.

 [Zn(NH3)4]Cl2.
Zn

 3d104s2, Zn2+ – 3d104s0:

Zn2+ ,  

. 
s- - Zn2+.
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NH3 ( ) 
, 

Zn2+ – .
, Zn2+ NH3

:

. 
.

 ( , 
) 

:
K2[PtCl6]  2K+ + [PtCl6]2–;

[Ag(NH3)2]Cl [Ag(NH3)2]+ + Cl–.

, :

:            [Ag(NH3)2]+ [Ag(NH3)]+ + NH3;
:           [Ag(NH3)]+  Ag+ + NH3.

. , Pt
PtCl4·6NH3, PtCl4·4NH3, PtCl4·2NH3, PtCl4·2KCl.

AgNO3, AgCl
, 

 ½ .
, PtCl4·6NH3
,  [Pt(NH3)6]Cl4. PtCl4·4NH3

 [Pt(NH3)4Cl2]Cl2.
PtCl4·2NH3  [Pt(NH3)6 l4]. PtCl4·2KCl

+, 2[PtCl6].
.

 – ), , 
 (  – 

)). 12 –  ( ).
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1. , 
. :  – 

, ,  –  « ». 

.
2. . 

.  – ,
.

3. . 
OH–. -

.  (
) . 
:  « ».

4.  – , 
, .

5.
. : 

. 
.

3.3.6  

 1. .

:
r(Cl) = 35,45

(35Cl) – ?
(37Cl) – ?

:
 – 

(35Cl) = ,   (37Cl) = 1 – .
35  + 37(1 – ) = 35, 45;
35  + 37 – 37  = 35,45;

 = 1,55;
,  =  0,775  77,5%;

1 – 0,775  = 0,225  22,5%.

: (35Cl) = 77,5 %,  (37Cl) = 22,5%.

 2.  ( ) : 63Cu 65Cu. 
 – 73  27%. 

.
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:
(63Cu) = 73%
(65Cu) = 27%
r(Cu) = ?

:
r(Cu) = 1 • r1 + 2 • r 2;
r(Cu) = 63 • 0,73 + 65 • 0,27 =  45,99 + 17,55 =  65,54.

: r(Cu) = 63,45.

 3. 
.  42?

.
: – 2,  – 8,  –

8.  18
(2 + 8 + 8 = 18).  18 , 

 36.
 18 , 

 42 . , ,
.

 –  ( ).

 4.  III , 
 78.

:
r( )3) = 78

  – ?

:
 III 

)3.
r( ) =16;  r( ) =1. r( ) = , 
r( )3) =  + (16 + 1) • 3 = 78.
r( )3) =  + 51 = 78.

 = 78 – 51 = 27.
r( ) = 27.

 27 .

: .

 5.  V , 
 108.

:
r( 2 5) =108

  – ?

:
 V 

2 5.
r( ) =16. r( ) = , 
r( 2 5) = 2 r( ) + 5 r( );
 + 5 • 16 = 108;
 =  108 – 80;
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 =  28;
 =  28 : 2 = 14;
r ) = 14.

 14 .

: .

 6.  IV , 
 32.

:
r( 4) = 32

 – ?

:
 IV 

4.
r( ) =1. r( ) = , 
r( 4) = r( ) + 4 r( );

 + 4 = 32;
 =  32 – 4;
 =  28;
r ) = 28.

 28 .

: .

 7. , 
. , 

. EO2
 3,62. . 

. ?

:
EO2

. = 3,62
 – ?

:
r(EO2) =  • r( .)
r( .) = 29;
r(EO2) = 3,62 · 29 =104,98;

 + 32 = 105;
  =  105 – 32;
  =  73;
r( ) = 73.

 73 .

: .

 8. . , 
,  145.

.
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:
r( 2 4) =145

 – ?

:
, 

 VI . 
2 4.

r( 2 4) = 2 r( ) + r( )  + 4 r( )
2 • 1 +  + 4 • 16 = 145;
2 +  + 64 = 145;
 =  145 – (64 – 2);
 =  79;
r( ) = 79.

 79 .

: .

 9.  3 , 
. , 

.
.   . 

2+ – , 
 2- :

 – 2 2+  20 – 2 = 18.

,  20  18 . 
: 18 – 3 = 15.

.

:  .

 10.  II 
. .  3,01•1023

 37. .

:
N( )2) = 3,01•1023

m( )2) = 37
E – ?

:

, 
 6,02·1023 . :

3,01 · 1023  37,
6,02 · 1023

 = 74.

.  II 

)2.
r( )2) = r(E) + 2 r(O) + 2 r(H)
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 + 32 +2 = 74;
 = 74 – 34;
 = 40;
r( ) = 40.

 40 .

: .

11. ,  ( ) 
.

:

.
-  (II) 

, 
, :

 + 2 NO3 = Pb(NO3)2 + 2
PbO + SiO2 = PbSiO3

,
, 

Pb2 +.
2)  (II) 

:

 + 2NaOH = Na2PbO2 + 2  –
 + Na2O = Na2PbO2 –

 + 2NaOH + 2  = Na2[Pb(OH)4] –

, 2
2–

 [ b( )4]2–.
, , 

.

12.
: ,  (V) ; 

, ; , .
:

1) 
: 2  – , 2 5 – 

, NaOH –  ( ), H2SO4 – , NaHSO4 –  ,
)2 – .
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2) , , 
.

2 ,
:

3 2  + 2 2 5( ) = 2 3 4

2  + H2SO4( ) = K2SO4 + 2

2  + )2( ) = 2 2 + 2
: )2 2 2,

2  + 2 2 = 2 2 + 2

2 5 , 
:

2 5 + 3 2 ) = 2 3 4

2 5+ 6NaOH , ) = 2Na3PO4 + 3 2

2 5 + 3 )2( )  = 3 4)2 + 3 2

NaOH , ,
:

6NaOH + 2 5 ( ) = 2Na3PO4 + 3 2
2NaOH + H2SO4( ) = Na2SO4 + 2 2

2NaOH + )2( ) = Na2Be 2 + 2H2O
)2  H2Be 2,

                        2NaOH + H2Be 2 = Na2Be 2 + 2H2O
NaOH + NaHSO4 ( ) = Na2SO4 + H2O

)2 ( H2Be 2) 
, , :

H2Be 2 + 2  = 2 2 + 2
H2Be 2 + 2NaOH = Na2Be 2 + 2H2O

)2   
H2Be 2:

3 )2 + 2 5 = 3 4)2 + 3 2
)2 + H2SO4 = BeSO4 + 2 2

)2   
.

NaHSO4 :
2NaHSO4 + 2  = Na2SO4 + K2SO4 + 2

NaHSO4 + NaOH = Na2SO4 + H2O
,   2

NaOH, .



109

13. -

. .
:

1)  « ».  – 
–. 

(  – ).
2) : , .

: , 
? 

. 
 ( + +  –), 

, 
H+, .

 ( + + –), 
, –

.
, 

.
3) 

, 
. 

, .
4) 

 (
):

4

7

4

6

23

5

3

4

23

3

2

2
OClHOSHONHOSiH(OH)Al(OH)MgOHNa

5) O
, Na

Cl   .
+ NaOH Mg(OH)2

  . 
Na Mg , NaOH Mg(OH)2 .

  
l l( )3

.

  
, H2SiO3, HNO3,

H2SO4 lO4 .
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 14.  – 
 ( ). ,

. 
.

:
.

.

2Mg + O2
Ct0

2MgO
 ( ) 

 (  ( ) Cu2O).
.

2Cu + O2
Ct0

2CuO

, 
, 

.

 15. , 
) , .

:

. .

CuSO4 + 2NaOH = Cu(OH)2  + Na2SO4

. 

.
Cu(OH)2  + 2HNO3 = Cu(NO3)2 + H2O

, 
, , , 

, .

 16. .
:

, :
- . , 

. 
;

- , 
, , 
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 – , 
, ;

H2SO4 + Zn = ZnSO4 + H2

- , , 
;

H2SO4 + Na2O = Na2SO4 + H2O

-  ( ), 
,  ( );

H2SO4 + 2NaOH = Na2SO4 + 2H2O
H2SO4 + Cu(OH)2  = CuSO4 + 2H2O

.
, 

;
- , , 

.

H2SO4 + BaCl2 = 2HCl + BaSO4  – 

:
1) ;
2) ;
3)  ( )

.
, , , 

.

 17  .  ( ) 

:

 (II)  ( ). 
. 

 (II)  (CuCl2).

CuO + 2HCl = CuCl2 + H2O

: .
 ( ) ?

.
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 18.
. , , 

 – ?
:  –  1-2 

. , . 

. ,
:

.
H2SO4 + 2NaOH = Na2SO4 + 2H2O

, . 
.

 19. ,  ( )2
, , , 

?
:  1 3 . 

. 
, 3

).

)2 + 2 = 3 + 2

 – , , 
, , 

.

 20.
.

:
, 

 ( ) .

Cu(OH)2  = CuO + H2O

Cu(OH)2
. 

 ( ) .
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 21.
.

:  ( ) 
 ( ):

NaOH + HCl = NaCl + H2O
Cu(OH)2  + 2HCl = CuCl2 + 2H2O

: .

 22. , 
, .

: , 
. ,

, , 
 (BaSO4 – ).

Na2SO4 + BaCl2 = BaSO4  + 2NaCl

 23. :
) ; ) ;

:
, :

- . , 
.

;
- , 

, , 
;

2 l + Zn = ZnCl2 + H2
H2SO4 + Zn = ZnSO4 + H2

- , , 
;

2HCl  + CaO = aCl2 + H2O
H2SO4 + CaO = aSO4 + H2O

- , , 
;

HCl + NaOH = NaCl + H2O
H2SO4 + Cu(OH)2  = CuSO4 + 2H2O
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- , 
, , 

.

HCl + AgNO3 = AgCl  + HNO3
H2SO4 + BaCl2= 2HCl + BaSO4

) ; ) .
 – , .

 ( ), :
- . , 

, , 
 – ;

- , , 
;
Ca(OH)2 + HCl = CaCl2 + H2O

NaOH + HCl = NaCl + H2O

- , ;

Ca(OH)2 + CO2 = CaCO3 + H2O
NaOH + CO2 = Na2CO3 + H2O

- ,
, 

.

Ca(OH)2 + FeCl2 = CaCl2 + Fe(OH)2
2NaOH + FeCl2 = 2NaCl + Fe(OH)2

24. , 
:

Mg  MgO  MgCl2  Mg(OH)2  MgSO4  BaSO4 .

:
1. :

2Mg + O2 = 2MgO
2.  – , 

:
MgO + 2HCl2 = MgCl2 + H2O

3. , 
:
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MgCl2 + 2KOH = Mg(OH)2 + 2KCl

4. , 
:

Mg(OH)2 +H2SO4 = MgSO4 + 2H2O

5. 
, , 

:
MgSO4 +BaCl2 = BaSO4 +MgCl2

25. , 
:

1 ) 2 ) 3

(II) 4 ) 5 ) 
6 ) 7 V) 8

.
:

:

Cu  CuCl2  Cu(NO3)2  Cu(OH)2  CuO  CuSO4  CuS  SO2
H2SO3

1. Cu + Cl2= CuCl2
2. CuCl2 + 2AgNO3 = Cu(NO3)2+ 2AgCl
3. Cu(NO3)2+2KOH  = Cu(OH)2 + 2KNO3

4. Cu(OH)2
Ct0

 CuO + H2O
5.  CuO + H2SO4 = CuSO4+ H2O
6. CuSO4 + K2S = CuS  + K2 SO4

7. 2CuS + 3O2
Ct0

2CuO + SO2
8. SO2+ H2O = H2SO3

,  (1) 
, 

, .

26. , 
:

1 2 3

4 V) 5 6

7 .
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:
:

Ba  BaO  Ba(OH)2  BaSO3  SO2  KHSO3  K2SO3  MgSO3

1. 2Ba + O2 = 2BaO
2. BaO + H2O = Ba(OH)2
3. Ba(OH)2 + SO2 = BaSO3 + H2O
4. BaSO3 + 2HCl = BaCl2 + SO2  + H2O
5. SO2 + KOH = KHSO3
6. KHSO3 + KOH = K2SO3+ H2O
7. K2SO3 + MgCl2 = MgSO3 + 2KCl

27. , 
:

1 (V) 2 3

4 5

.
:

:

2 5 3 4  K 2 4 3 4  Zn3 4)2

1. 4P + 5O2 = 2P2O5

2. P2O5 + 3H2O Ct0
2H3PO4

3. H3PO4 + KOH = K 2 4 + H2O
4. 2 4 + 2KOH = K3 4 + 2H2O
5.  2K3 4 + 3ZnCl2 = Zn3 4)2  + 6KCl

28. 
, :

II) 1 ) 2 II)
3 ) 4 ) 5

) .
:

. 
, , . 

, , 
, . 

.

, , , 
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, . 
.

, :

NaOH + HCl = NaCl + H2O.

. 
. 

,
, . 

. , 
:

Na+ + OH– + H+ + Cl– = Na+ + Cl– + H2O.

. 
Na+ ( ) Cl– ( -

). ,
. 

 – 
. , 

:

OH– + H+ = H2O.

,
. 

, , 
. , :

1)  ( ),
2) ,
3)  ( 2S,  2 3,

2 3).
, 

. , 
.

).
:

Fe(OH)3  Fe2O3  Fe2(SO4)3  Fe(OH)3  Fe(NO3)3 FePO4

1. 2Fe(OH)3
Ct0

 Fe2O3 + 3H2O
2. Fe2O3 + 3H2SO4 = Fe2(SO4)3 + 3H2O
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:
Fe2O3 +6H++3 SO4 =2Fe3++3 SO4 + 3H2O

Fe2O3 +6H+=2Fe3++ 3H2O

3.                    Fe2(SO4)3 +6KOH=2Fe(OH)3 +3K2SO4
:

2Fe3+ + 3SO4 + 6K+ + 6OH = 2Fe(OH)3  + 6K+ + 3SO4
2Fe3+ + 6OH = 2Fe(OH)3
Fe3+ + 3OH = Fe(OH)3

4. Fe(OH)3 + 3HNO3 = Fe(NO3)3 +3H2O
:

Fe(OH)3 + 3H+ + 3NO3  = Fe3+ + 3NO3  +3H2O
Fe(OH)3 + 3H+ = Fe3+ + 3H2O

5. Fe(NO3)3 +K3PO4 = FePO4  + 3KNO3
:

Fe3++ 3NO3 + 3K+ + PO4 = FePO4 + 3K++3 NO3
Fe3+ + PO4 = FePO4

29. , 
, 

 X:
MgCO3  X  KHCO3  X  Ca(HCO3)2  CaCO3

:
,  X – , V)

, O3 O2.

1. MgCO3
Ct0

 MgO + CO2
V) 

:
MgCO3 + 2HCl = MgCl2 + CO2  + H2O

2. V) :

CO2 ) + KOH = KHCO3

3. 
, 

:
2KHCO3 + H2SO4 = K2SO4 + 2CO2 +H2O

4.                  2CO2 ) + Ca(OH)2 = Ca(HCO3)2
CO2 + CaCO3 +H2O =  Ca(HCO3)2
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5. ,
:

Ca(HCO3)2 + Ca(OH)2 = 2CaCO3  + 2H2O

 30. , 
, 

 X:
Fe2(SO4)3  FeCl3  X  Fe2O3  FeCl3  Fe(NO3)3

:
1. Fe2(SO4)3 + 3BaCl2 = BaSO4 +2FeCl3

l2 .
,

 (  ).
2.  X –  ( ) ), 

) . 
) ) 

:
FeCl3 + 3KOH = Fe(OH)3 + 3KCl

3. 2Fe(OH)3
Ct0

 Fe2O3 + 3H2O
4. Fe2O3 + 6HCl = 2FeCl3 + 3H2O
5. FeCl3 + 3AgNO3 = Fe(NO3)3 + 3AgCl

 ( ) ) .
, 

.
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*

Ag Argentum

As Arsenicum )
Au Aurum

Bi Bismuthum )
C Carboneum , ,

, 
Cu Cuprum

F Fluorum )
,

Fe Ferrum

H Hydrogenium

Hg Hydrargirum
Mercurium

I Iodum

Mn Manganum )
N Nitrogenium

Ni Niccolum

O Oxygenium ,

Pb Plumbum )
S Sulfur

Sb Stibium )
Si Silicium )
Sn Stannum )

. , 
.
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