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10 К;4AA 

№1 

I 64@84=B 

 9H9=89: 
 
�@>4C:B>< :;5B>G=>3> 4OE0=8S 0Q@>1=OE >@30=87<>2 S2;S5BAS C3;5:8A;O9 307 (�). �= 
?>;CG05BAS ?@8 >:8A;5=88 :8A;>@>4>< C30@=>3> 3070 (А). ">340 8AE>4=>5 ?@>AB>5 25I5AB2> 
Х – C3;5@>4. 
!� ?@8 ?@>?CA:0=88 ?>4 402;5=85< G5@57 3>@SG89 @0AB2>@ I5;>G8 >1@07C5B D>@<80BO – 
A>;8 <C@02P8=>9 :8A;>BO (D). /2;SSAP 2>AAB0=>28B5;5<, 2>AAB0=02;8205B A5@51@> 87 
@0AB2>@0 384@>:A840 480<<8=A5@51@0, ?5@5E>4S ?@8 QB>< 2 :0@1>=0B 0<<>=8S (F). 
�081>;55 A;>6=O< S2;S5BAS ?5@5E>4 А – Е. �4=0:> 2 B5:AB5 7040G8 C:070=>, GB> 40==0S 
@50:F8S S2;S5BAS @50:F859 ?@8A>548=5=8S. !;54>20B5;P=>, ?>;CG8BAS 25I5AB2> A 1@CBB>-
D>@<C;>9 �(CO)E. �0AA>20S 4>;S =8:5;S 2 ?>;CG5==>< ?@>4C:B5 A>>B25BAB2C5B E = 4. 

 

1.  0AH8D@>2:0 =58725AB=OE 25I5AB2 

X A B C D E F 
C CO CO2 Na2CO3 HCOONa Ni(CO)4  

�>?CA:05BAS 

Ni2(CO)8 

(NH4)2CO3 

 

2. #@02=5=8S @50:F89 

1) ! + PbO = Pb + CO 

2) 2CO + O2 = 2CO2 

3) CO2 + 2NaOH871. = Na2CO3 + H2O 

4) CO + NaOH = HCOONa 

5) Ni + 4CO = Ni(CO)4 
6) CO + 2[Ag(NH3)2]OH = 2Ag + 2NH3 + (NH4)2CO3 

 
II 64@84=B 

 
�@>4C:B>< :;5B>G=>3> 4OE0=8S 0Q@>1=OE >@30=87<>2 S2;S5BAS C3;5:8A;O9 307 (�). �= 
?>;CG05BAS ?@8 >:8A;5=88 :8A;>@>4>< C30@=>3> 3070 (А). ">340 8AE>4=>5 ?@>AB>5 25I5AB2> 
Х – C3;5@>4. 
!� ?@8 ?@>?CA:0=88 ?>4 402;5=85< G5@57 3>@SG89 @0AB2>@ I5;>G8 >1@07C5B D>@<80BO – 
A>;8 <C@02P8=>9 :8A;>BO (D). /2;SSAP 2>AAB0=>28B5;5<, 2>AAB0=02;8205B A5@51@> 87 
@0AB2>@0 384@>:A840 480<<8=A5@51@0, ?5@5E>4S ?@8 QB>< 2 :0@1>=0B 0<<>=8S (F). 
�081>;55 A;>6=O< S2;S5BAS ?5@5E>4 А – Е. �4=0:> 2 B5:AB5 7040G8 C:070=>, GB> 40==0S 
@50:F8S S2;S5BAS @50:F859 ?@8A>548=5=8S. !;54>20B5;P=>, ?>;CG8BAS 25I5AB2> A 1@CBB>-
D>@<C;>9 �(CO)E. �0AA>20S 4>;S 65;570 2 ?>;CG5==>< ?@>4C:B5 A>>B25BAB2C5B E = 5. 

 
1.  0AH8D@>2:0 =58725AB=OE 25I5AB2 

X A B C D E F 
C CO CO2 NaHCO3 HCOONa Fe(CO)5 

�>?CA:05BAS 

Fe2(CO)9 

(NH4)2CO3 



 

2. #@02=5=8S @50:F89 

1) ! + CuO = Cu + CO 

2) 2CO + O2 = 2CO2 

3) CO2 + NaOH=54>AB0B>: = NaHCO3 

4) CO + NaOH = HCOONa 

5) Fe + 5CO = Fe(CO)5 
6) CO + 2[Ag(NH3)2]OH = 2Ag + 2NH3 + (NH4)2CO3 

 
 9:><9=84F88 : >F9=864=8R: 
1.  0AH8D@>2:0 25I5AB2: 0,5 10;;0 70 :0@1>=8;O, ?> 0,25 10;;0 70 >AB0;P=O5 

25I5AB20 

2,0 10;;0 

2. #@02=5=8S @50:F89 ?> 0,5 10;;0 3,0 10;;0 
ИТ���: 5 54;;>6 

 

№2  

I 64@84=B 

 9H9=89: 

�1@07>20=85 15;>3> B2>@>68AB>3> >A04:0 ?@8 4>102;5=88 @0AB2>@0 =8B@0B0 A5@51@0 C:07O205B 
=0 ?@8ACBAB285 E;>@84-8>=0, 0 65;B>5 >:@0H820=85 ?;0<5=8 – =0 ?@8ACBAB285 8>=0 =0B@8S. 
">340 8AE>4=>5 25I5AB2> – =0B@8520S A>;P =5:>B>@>9 ;5BCG59 :8A;>BO, A>;P :>B>@>9 A 8>=>< 
0<<>=8S @07;0305BAS ?@8 =03@520=88. �>6=> ?@54?>;>68BP, GB> 307>>1@07=O5 25I5AB20, 
2O45;82H85AS 2 E>45 @50:F88, – QB> 0<<80: 8 ;5BCG0S :8A;>B0, :8A;>B=O9 >AB0B>: :>B>@>9 
2E>48; 2 A>AB02 8AE>4=>9 =0B@852>9 A>;8.  
�CABP n – >A=>2=>ABP QB>9 ;5BCG59 :8A;>BO, 0 � – <>;S@=0S <0AA0 :8A;>B=>3> >AB0B:0. 
#@02=5=85 @50:F88 <>6=> 70?8A0BP B0:: NanX + n NH4Cl = n NaCl + HnX + n NH3                  
M(NH4Cl) = 14+4+35,5 = 53,5 3/<>;P 

�> C@02=5=8R @50:F88, 5A;8 27SBP 53,5n 3 NH4Cl 2O45;8BAS (18n + �) 3 307>2 

�7 CA;>28S 7040G8, 5A;8 27SBP           2,14 3 NH4Cl 2O45;8BAS 1,36 3 307>2, 
�B:C40 2,14*18n + 2,14*� = 1,36*53,5 n    72,76n-38,52n = 34,24n = 2,14�   8;8 16n = � 

�@8 n =1 � = 16 

         n=2 � = 32 

        n = 3  � = 48 

548=AB25==>5 2>7<>6=>5 @5H5=85 � = 32, n = 2. 
"0:8< >1@07><, A>;P – Na2S, C@02=5=85 @50:F88: 
Na2S + 2NH4Cl = 2NaCl + H2S↑ + 2NH3↑. 

 

II 64@84=B 
 9H9=89: 
�1@07>20=85 15;>3> B2>@>68AB>3> >A04:0 ?@8 4>102;5=88 @0AB2>@0 =8B@0B0 A5@51@0 C:07O205B 
=0 ?@8ACBAB285 E;>@84-8>=0, 0 D8>;5B>2>5 >:@0H820=85 ?;0<5=8 – =0 ?@8ACBAB285 8>=0 :0;8S. 
">340 8AE>4=>5 25I5AB2> – =0B@8520S A>;P =5:>B>@>9 ;5BCG59 :8A;>BO, A>;P :>B>@>9 A 8>=>< 
0<<>=8S @07;0305BAS ?@8 =03@520=88. �>6=> ?@54?>;>68BP, GB> 307>>1@07=O5 25I5AB20, 
2O45;82H85AS 2 E>45 @50:F88, – QB> 0<<80: 8 ;5BCG0S :8A;>B0, :8A;>B=O9 >AB0B>: :>B>@>9 
2E>48; 2 A>AB02 8AE>4=>9 =0B@852>9 A>;8.  
�CABP n – >A=>2=>ABP QB>9 ;5BCG59 :8A;>BO, 0 � – <>;S@=0S <0AA0 :8A;>B=>3> >AB0B:0. 
#@02=5=85 @50:F88 <>6=> 70?8A0BP B0:: KnX + n NH4Cl = n KCl + HnX + n NH3                 
M(NH4Cl) = 14+4+35,5 = 53,5 3/<>;P 

�> C@02=5=8R @50:F88, 5A;8 27SBP 53,5n 3 NH4Cl 2O45;8BAS (18n + �) 3 307>2 



�7 CA;>28S 7040G8, 5A;8 27SBP           2,675 3 NH4Cl 2O45;8BAS 1,7 3 307>2, 
�B:C40 2,675*18n + 2,675*� = 1,7*53,5 n    90,95n-48,15n = 42,8n = 2,675�   8;8 16n = � 

�@8 n =1 � = 16 

         n=2 � = 32 

        n = 3  � = 48 

548=AB25==>5 2>7<>6=>5 @5H5=85 � = 32, n = 2. 
"0:8< >1@07><, A>;P – K2S, C@02=5=85 @50:F88: 
K2S + 2NH4Cl = 2KCl + H2S↑ + 2NH3↑. 
 9:><9=84F88 : >F9=864=8R: 
 
1.     �?@545;5=85 A>AB020 ACE>3> >AB0B:0 1 1 10;; 

2.     �@>2545=85 @0AG5B0 4;S CAB0=>2;5=8S D>@<C;O A>;8 3,3 10;;0 
3.     #@02=5=85 @50:F88 0,1 10;; 

ИТ���:     5  54;;>6 
 

№3 

I 64@84=B 

 9H9=89: 
1. �0?8H5< C@02=5=85 ?@>B5:0RI59 @50:F88: 

� + nHCl  MCln + n/2H2↑ 

2. �0AA0 E;>@>2>4>@>40 2 @0AB2>@5: 
m(�!l) = 132,88*0,1 = 13,288 (3). 

3. �0AAO 2O45;82H53>AS 2>4>@>40 8 :8A;>B=>3> >AB0B:0: 
m(�2) =13,288•(1/36,5) = 0,364 3; 
m(Cl-) = 13,288 – 0,364 = 12,924 (3). 

4. �CABP а 3 – <0AA0 =025A:8 <5B0;;0. ">340 <0AA0 @0AB2>@0 ?>A;5 @50:F88: 
m(@-@a) = 132,88 + а – 0,364 = (132,516 + а) (3). 
�0AAC =025A:8 =0E>48< 87 A>>B=>H5=8S: 
(а + 12,924)/(а + 132,516) = 0,1609 

�B:C40 а = 10,00 3. 

5. �7 C@02=5=8S @50:F88 <>65< CB25@640BP, GB> 

   ?@8 @50:F88  10,00 3 <5B0;;0 2O45;S5BAS  0,364 3 2>4>@>40,  
0 ?@8 @50:F88    А 3                                                 х 3 2>4>@>40. 

6. �B:C40 А = 27,47 E 

7. �;S x = 1 (А = 27,47 3/<>;P) B0:>3> <5B0;;0 =5B; х = 2 (А = 54,94 3/<>;P) <5B0;; Mn  
�;S х = 3 (А = 82,41 3/<>;P)  B0:>3> <5B0;;0 =5B; E=4 А = 109,88 3/<>;P – 0B><=0S 
<0AA0 <564C Ag 8 Cd, =8 >48= 87 =8E =5 <>65B 1OBP G5BO@ёE20;5=B=O<. �>4E>48B 
B>;P:> Mn 

8. �"В�": <0@30=5F (Mn); <0AA0 10,00 3 

9. Э;5:B@>==0S :>=D83C@0F8S 0B><0: 1s22s2p63s2p6d54s2 ; 8>=0: 1s22s2p63s2p6d5 

10. АB>< <0@30=F0 A>45@68B  25 ?@>B>=>2, 25 Q;5:B@>=>2  

11.  50:F8S Mn + 2HCl  MnCl2 + H2↑    

 

II 64@84=B 



 9H9=89: 
1. �0?8H5< C@02=5=85 ?@>B5:0RI59 @50:F88: 

� + nHCl  MCln + n/2H2↑ 

2. �0AA0 E;>@>2>4>@>40 2 @0AB2>@5: 
m(�!l) = 146,2•0,1 = 14,62 (3). 

3. �0AAO 2O45;82H53>AS 2>4>@>40 8 :8A;>B=>3> >AB0B:0: 
m(�2) =14,62•(1/36,5) = 0,4 3; 
m(Cl-) = 14,62 – 0,4 = 14,22 (3). 

4. �CABP а 3 – <0AA0 =025A:8 <5B0;;0. ">340 <0AA0 @0AB2>@0 ?>A;5 @50:F88: 
m(@-@a) = 146,2 + а – 0,4 = (145,8 + а) (3). 
�0AAC =025A:8 =0E>48< 87 A>>B=>H5=8S: 
(а + 14,22)/(а + 145,8) = 0,1651. 
�B:C40 а = 11,80. 

5. �7 C@02=5=8S @50:F88 <>65< CB25@640BP, GB> 

   ?@8 @50:F88  11,80 3 <5B0;;0 2O45;S5BAS  0,4 3 2>4>@>40,  
0 ?@8 @50:F88    А 3                                                 х 3 2>4>@>40. 

6. �B:C40 А = 29,5 E 

7. �;S x = 1 (А = 29,5 3/<>;P) B0:>3> <5B0;;0 =5B; х = 2 (А = 59,0 3/<>;P) <5B0;; Co 
3/<>;P (58,93 3/<>;P >B;8G85 2 0,05% ). �;S х = 3 (А = 88,5)  <5B0;; – 8BB@89 88,9 
3/<>;P, >B;8G85 2 0,5% 8 @0AB2>@ 15AF25B=O9) �;S E = 4 А = 118,0 <5B0;; >;>2> (А 
= 118,7 3/<>;P => ?@8 2708<>459AB288 A HCl 405B 48E;>@84; 4;S E=5 А = 147,5 3/<>;P 
– >1;0ABP @54:>75<5;P=OE Q;5<5=B>2. �>4E>48B B>;P:> Co.  

8. �"В�": :>10;PB (Co); <0AA0 11,8 3 

9. Э;5:B@>==0S :>=D83C@0F8S 0B><0: 1s22s2p63s2p6d74s2 ; 8>=0: 1s22s2p63s2p6d7 

10. АB>< :>10;PB0 A>45@68B 27 ?@>B>=>2, 27 Q;5:B@>=>2  

11.  50:F8S Co + 2HCl  CoCl2 + H2↑    

 9:><9=84F88 : >F9=864=8R: 

1. #@02=5=85 @50:F88 0,5 10;;0 

2. �?@545;5=85 <5B0;;0  1 10;; 

3. �?@545;5=85 <0AAO 27SB>3> <5B0;;0 1 10;; 

4. !>45@60=85 ?@>B>=>2,  Q;5:B@>=>2 2 0B><5 <5B0;;0  0,5 10;;0 

5. !>45@60=85 ?@>B>=>2 8 Q;5:B@>=>2 2 E;>@845 1 10;; 

3. Э;5:B@>==0S :>=D83C@0F8S <5B0;;0 8 8>=0 (?> 0,5 10;;0) 1 10;; 

ИТ���: 5 54;;>6 
 

 

 

№4 

I 64@84=B 

 9H9=89: 



 

!>548=5=85 Е <>65B >1@07>2O20BP 10 AB5@5>87><5@>2 (?>:070=O 2 2845 ?@>5:F89 
$8H5@0): 

 

 
 

II 64@84=B 
 9H9=89: 

 

!>548=5=85 Е <>65B >1@07>2O20BP 8 AB5@5>87><5@>2 (?>:070=O 2 2845 ?@>5:F89 $8H5@0): 



 

 

 9:><9=84F88 : >F9=864=8R: 
1. !B@C:BC@=O5 D>@<C;O 25I5AB2 A-E – ?> 0.7 10;;0 

(?@8=8<0RBAS ;R1O5 AB5@5>87><5@O A>548=5=8S D) 
3.5 10;;0 

2. !B@C:BC@=0S D>@<C;0 25I5AB20 F – 1 10;; 1 10;; 

3. Ч8A;> AB5@5>87><5@>2 Е – 0.5 10;;0 0.5 10;;0 
 

 

№5 

I 64@84=B 

 9H9=89 
К>;8G5AB2> 2O45;82H59 B5?;>BO <>65B 1OBP @0AAG8B0=> ?> D>@<C;5: 
Q = C*m*Δt,  
345 Q – :>;8G5AB2> B5?;>BO, ! – C45;P=0S B5?;>5<:>ABP, m – <0AA0, Δt – 87<5=5=85 
B5<?5@0BC@O. 
">340 2 A>>B25BAB288 A 40==O<8 7040G8 

Q = C*m*Δt = 4.18*(100 + 5)*11.2 = 4.92 :�6 

�>;P=0S B5?;>B0 @0AB2>@5=8S Qm A>AB028B 

 Qm = 4.92*56/5 = 55.06 :�6/<>;P 

 
 

II 64@84=B 
 9H9=89 
К>;8G5AB2> 2O45;82H59 B5?;>BO <>65B 1OBP @0AAG8B0=> ?> D>@<C;5: 
Q = C*m*Δt,  
345 Q – :>;8G5AB2> B5?;>BO, ! – C45;P=0S B5?;>5<:>ABP, m – <0AA0, Δt – 87<5=5=85 
B5<?5@0BC@O. 
">340 2 A>>B25BAB288 A 40==O<8 7040G8 

Q = C*m*Δt = 4.18*(500 + 7.4)*4.2 = 8.91 :�6 

�>;P=0S B5?;>B0 @0AB2>@5=8S Qm A>AB028B 

 Qm = 8.91*40/7.4 = 48.2 :�6/<>;P 

 9:><9=84F88 : >F9=864=8R: 
1. #@02=5=85 A2S78 B5?;>BO, <0AAO, B5?;>5<:>AB8 8 87<5=5=8S B5<?5@0BC@O  1 10;; 

2.  0AG5B B5?;>BO, 2O45;82H59AS ?@8 @0AB2>@5=88 ?@82545==>9 2 CA;>288 
<0AAO  

2 10;;0 

3.  0AG5B <>;P=>9 B5?;>BO @0AB2>@5=8S  2 10;;0 
ИТ���: 5 54;;>6 

 


