
!0H0 ˙5154520

˚�-

˚�- %8<8O

 ˘˚ 8 ˚� (1070 ?> @50:F8O< 4;O ˚�- ?> E8<88




TG-:0=0;

˜5@5E>48 ?> AAK;:5.(� MB>< :0=0;5 5I5 1>;LH5 (<0B5@80;>2 4;O ?>43>B>2:8 (: ˚�- ?> E8<88.







"5<0: «!E5<0 8 ?@87=0:8 @50:F89 8>==>3> >1<5=0»

� MB> @50:F88 <564C A;>6=K<8 25I5AB20<8, 2 E>45 :>B>@KE @5038@CNI85 25I5AB20 >1<5=820NBAO 70@O65==K<8 G0AB8F0<8 (8>=0<8).


!CBL  ˘˚: 8>=K, 2E>4OI85 2 A>AB02 @5038@CNI8E 25I5AB2, <5=ONBAO <5AB0<8 4@C3 A 4@C3><. (�A5E CG0AB=8:>2 B0:8E @50:F89 <>6=> =09B8 2 B01;8F5 @0AB2>@8<>AB8, :>B>@CN 2K404CB (=0 M:70<5=5 2<5AB5 A ˆ˘˝><. 



!E5<0  ˘˚: AB + CD = AD + CB

˜@8<5@: 

1.	 5035=BK 4>;6=K 1KBL @0AB2>@8<K (8A:;NG5=85: @50:F88 @0AB2>@8<KE :8A;>B A =5@0AB2>@8<K<8 384@>:A840<8 8 =5:>B>@K<8 =5@0AB2>@8<K<8 A>;O<8). 



2. � @57C;LB0B5 @50:F88 4>;65= >1@07>20BLAO >A04>:, 307 (CO2, SO2, H2S, NH3) 8;8 A;01K9 M;5:B@>;8B (A;010O :8A;>B0 8;8 2>40).


KOH + NH4Cl = KCl + NH3 + ˛2˚ K2CO3 + 2HBr = 2KBr + CO2 + ˛2˚

NH4OH

NH3    H2O


H2CO3


CO2     H2O


H2SO3


SO2     H2O


Na2SO3 + 2HCl = 2NaCl + SO2 + ˛2˚

NaCl
AgNO3 AgCl

NaNO3Na+
Ag+Cl-

NO3-

˜@8<5@K @50:F89, :>B>@K5 =5 ?@>B5:0NB:˜@8<5@K @50:F89, :>B>@K5 ?@>B5:0NB:

2KOH + MgCl2 = 2KCl + Mg(OH)2
Na2CO3 + 2HBr = 2NaBr + CO2 + H2O 


BaSO4 + K2SiO3 = 
LiCl + Ca(NO3)2 = 


 50:F88 8>==>3> >1<5=0

#A;>28O ?@>B5:0=8O @50:F89 8>==>3> >1<5=0

�0?><8=05< AE5<K @0A?040 =5CAB>9G82KE 25I5AB2 
=0 307 8 2>4C:


Na NaCl ClAg AgNO3 NO3



"5<0: «˜>;=>5 8 A>:@0I5==>5 8>==K5 C@02=5=8O»

3.	�0?8AK205< A>:@0I5==>5 8>==>5 C@02=5=85
 @50:F88. ˆ0:? � ?>;=>< 8>==>< C@02=5=88 =C6=> A>:@0B8BL 8>=K, :>B>@K5 ?>2B>@ONBAO 2 ?@02>9 8 ;52>9 G0ABOE C@02=5=8O @50:F88.


Ba²z + SO4²{
 = BaSO4




'B> 65 45;0BL A Ca(OH)2 8 Sr(OH)2?

�A;8 Ca(OH)2 8;8 Sr(OH)2 =0E>4OBAO 2 @5035=B0E, B> <K @0A?8AK205< 8E =0 8>=K.
�A;8 Ca(OH)2 8;8 Sr(OH)2 =0E>4OBAO 2 ?@>4C:B0E, B> <K =5 @0A?8AK205< 8E =0 8>=K.





1.	�0?8AK205< <>;5:C;O@=>5 C@02=5=85 @50:F88.
BaCl2 + Na2SO4 = BaSO4 + 2NaCl


2. !>AB02;O5< ?>;=>5 8>==>5 C@02=5=85
@50:F88.
 0A?8AK205< 25I5AB20 =0 8>=K, C:07K20O 70@O4K 8>=>2 87 B01;8FK @0AB2>@8<>AB8, (8 =5 701K205< CG8BK20BL 8=45:AK. (
˜@028;>: =0 8>=K @0A?8AK20NBAO @0AB2>@8<K5 >A=>20=8O, @0AB2>@8<K5 A>;8 (8 A8;L=K5 :8A;>BK.

Ba²z + 2Cl{ + 2Naz + SO4²{
 = BaSO4 + 2Naz + 2Cl
{











ˆ0:85 25I5AB20 =5 @0A?8AK20NBAO =0 8>=K?


 ˘˚ 70?8AK20NBAO 2 <>;5:C;O@=>9 8 8>==>9 D>@<0E. 
˚B:C40 15@5BAO 8>==0O D>@<0?



˛5@0AB2>@8<K5 8 <0;>@0AB2>@8<K5 25I5AB20 (8A:;NG5=85: <0;>@0AB2>@8<K5 384@>:A84K Ca(OH)2 8 Sr(OH)2 2 @5035=B0E)


H2O 8 A;01K5 :8A;>BK

�07K



"5<0: «˜>;=>5 8 A>:@0I5==>5 8>==K5 C@02=5=8O»

˝5AB> 4;O 70<5B>:

 50:F8O =59B@0;870F88
� MB> @50:F8O 8>==>3> >1<5=0 <564C >A=>20=85< 8 :8A;>B>9, ?@>B5:0NI0O A >1@07>20=85< A>;8 8 2>4K.


˜@8<5@:

NaOH + HCl = NaCl + H2O

Na+ + OH{ + Hz + Cl{ = Na+ + Cl{ + H2O
Hz + OH{ = H2O





� @50:F8O, ?@>B5:0NI0O A 87<5=5=85< AB5?5=59 >:8A;5=8O 0B><>2 M;5<5=B>2, 2E>4OI8E 2 A>AB02 @5038@CNI8E 25I5AB2.


"0:65 >:8A;8B5;5</2>AAB0=>28B5;5< <>6=> =0720BL 25I5AB2>, A>45@60I55 0B><K M;5<5=B0->:8A;8B5;O/2>AAB0=>28B5;O. 


�5I5AB20, 2 A>AB025 :>B>@KE ?@8ACBAB2CNB 0B><K M;5<5=B>2 2 =87H59 AB5?5=8 >:8A;5=8O, G0I5 2A53> O2;ONBAO B8?8G=K<8 2>AAB0=>28B5;O<8.



�5I5AB20, 2 A>AB025 :>B>@KE ?@8ACBAB2CNB 0B><K M;5<5=B>2 2 2KAH59 AB5?5=8 >:8A;5=8O, G0I5 2A53> O2;ONBAO B8?8G=K<8 >:8A;8B5;O<8.


˚:8A;8B5;L=>-2>AAB0=>28B5;L=0O @50:F8O

�A;8 AB5?5=L >:8A;5=8O ?>=878;0AL, B> ?@>F5AA � 2>AAB0=>2;5=85, @>;L � >:8A;8B5;L.

�A;8 AB5?5=L >:8A;5=8O ?>2KA8;0AL, B> ?@>F5AA � >:8A;5=85, @>;L � 2>AAB0=>28B5;L.

�25 D@07K 4;O @5H5=8O �15 =0 ˚�-

�:;NG05B 2 A51O 420 ?@>F5AA0:

�>AAB0=>2;5=85

?@>F5AA ?@8A>548=5=8O M;5:B@>=>2


">B 0B><, :>B>@K9 ?@8A>548=O5B M;5:B@>=K, =07K205BAO >:8A;8B5;5<.


P0 + 3e ™  {³
Nzu + 2e ™ Nz³


"5<0: «˚:8A;8B5;L=>-2>AAB0=>28B5;L=K5 @50:F88»

˚:8A;5=85

?@>F5AA >B40G8 M;5:B@>=>2



">B 0B><, :>B>@K9 >B405B M;5:B@>=K,
=07K205BAO 2>AAB0=>28B5;5<.


H20 � 2e ™ 2Hz
Crz² � 1e ™ Crz³


˜@8<5@K ˚� 

P-3 � 85 ™ P+5 � ?@>F5AA >:8A;5=8O.  
N+5 + 15 ™ N+4 � ?@>F5AA 2>AAB0=>2;5=8O.

AlP (70 AG5B P-3) O2;O5BAO 2>AAB0=>28B5;5<.
HNO3 (70 AG5B N+5) O2;O5BAO >:8A;8B5;5<.





AlP + 8HNO3 = AlPO4 + 8NO2 + 4H2O KBrO3 + 3H2S = KBr + 3S + 3H2O

S-2 � 25 ™ S0 � ?@>F5AA >:8A;5=8O.  
Br+5 + 65 ™ Br-1 � ?@>F5AA 2>AAB0=>2;5=8O.

KBrO3 (70 AG5B Br+5) O2;O5BAO >:8A;8B5;5<.
H2S (70 AG5B S-2) O2;O5BAO 2>AAB0=>28B5;5<. 







"5<0: «˝5B>4 M;5:B@>==>3> 10;0=A0»

1) �0?8A0BL D>@<C;K @5035=B>2 8 ?@>4C:B>2 @50:F88.

H2S + KClO3 = S + KCl + H2O

�;3>@8B< C@02=820=8O >:8A;8B5;L=>-2>AAB0=>28B5;L=KE 
@50:F89 <5B>4>< M;5:B@>==>3> 10;0=A0


H2z¹S{² + Kz¹ClzuO3{² = Sp + Kz¹Cl{¹ + H2z¹O{²





2) ˚?@545;8BL AB5?5=8 >:8A;5=8O 0B><>2 2A5E E8<8G5A:8E M;5<5=B>2. 

H2z¹S{² + Kz¹ClzuO3{² = Sp + Kz¹Cl{¹ + H2z¹O{²





3) ˛09B8 0B><K M;5<5=B>2, :>B>@K5 87<5=ONB A2>N AB5?5=L >:8A;5=8O 2 E>45 @50:F88.


S{² � 2� ™ Sp 
Clzu + 6� ™ Cl{¹

4) �0?8A0BL ?@>F5AAK >:8A;5=8O 8 2>AAB0=>2;5=8O (>B40G8 8 ?@8A>548=5=8O M;5:B@>=>2 A>>B25BAB25==>).




S{² � 2� ™ Sp 
Clzu + 6� ™ Cl{¹

5) #@02=OBL :>;8G5AB2> >B40==KE 8 ?@8=OBKE M;5:B@>=>2. 

3H2S + 1KClO3 = 3S + 1KCl + H2O
6) ˜5@5=5AB8 ?>;CG5==K5 :>MDD8F85=BK
2 C@02=5=85 @50:F88.

3H2S + 1KClO3 = 3S + 1KCl + 3H2O
7)  0AAB028BL >AB0;L=K5 :>MDD8F85=BK 2 C@02=5=88 @50:F88 <5B>4>< ?>41>@0.



H2S (70 AG5B S{²) � 2>AAB0=>28B5;L, 
KClO3 (70 AG5B Clzu) � >:8A;8B5;L.



8) ˚?@545;8BL >:8A;8B5;L 8 2>AAB0=>28B5;L.



"5<0: «˝5B>4 M;5:B@>==>3> 10;0=A0»

 5H5=85:

2K2FeO4 + 16HCl = 2FeCl3 + 3Cl2 + 4KCl + 8H2O

Fe+6 + 3� ™ Fe+3           | 2
2Cl-1 + 2� ™ Cl20          | 3




K2FeO4 (70 AG5B Fe+6) O2;O5BAO >:8A;8B5;5<. 
HCl (70 AG5B Cl-1) O2;O5BAO 2>AAB0=>28B5;5<.


˜@8<5@ @5H5=8O 7040=8O �20
˘A?>;L7CO <5B>4 M;5:B@>==>3> 10;0=A0, @0AAB02LB5 :>MDD8F85=BK 2 AE5<5 @50:F88:

K2FeO4 + HCl = FeCl3 + Cl2 + KCl + H2O

�0?8H8B5 2 >B45;L=>9 AB@>G:5(-0E) D>@<C;K 25I5AB20/G0AB8FK >:8A;8B5;O (8 2>AAB0=>28B5;O. #:068B5, :0:>5(-0O) 87 MB8E 25I5AB2/G0AB8F O2;O5BAO (>:8A;8B5;5<, 0 :0:>5(-0O) � 2>AAB0=>28B5;5<.



 5:><5=40F88 : ?@>25@:5 7040=8O �20

˝5AB> 4;O 70<5B>:

�040=85 �20 >F5=8205BAO 2 3 10;;0: 

1 10;; � 70 25@=CN @0AAB0=>2:C :>MDD8F85=B>2,

1 10;; � 70 >?@545;5=85 >:8A;8B5;O 8 2>AAB0=>28B5;O.

1 10;; � 70 A>AB02;5=85 M;5:B@>==>3> 10;0=A0, 

ˆ>MDD8F85=BK 2 C@02=5=88 @50:F88 4>;6=K 1KBL ?>4:@5?;5=K F8D@0<8, C:070==K<8 2 M;5:B@>==>< 10;0=A5.


˚H81:8 2 D>@<5 70?8A8 G0AB8FK ?@82>4OB : ?>B5@5 10;;0.

˜@028;L=>ABL C:070==KE 2 C@02=5=88 @50:F88 AB5?5=59 >:8A;5=8O =5 >F5=8205BAO.

˜5@5?CB0==K5 ?@>F5AAK 8 @>;8 =5 70AG8BK20NBAO.


