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7. %:>;L:> 3@0<<>2 :0@1>=0B0 10@8O 2K?045B 2 >A04>:, 5A;8 : 500 <;0,1 E;>@840 10@8O?@81028;8 871KB>: 
@0AB2>@0 A>4K? 

 

8. #@82548B5 ?@8<5@ A>;8, 87 :>B>@>9 ?@8 459AB288 A>;O=>9 :8A;>BK <>6=> 2K45;8BL >A04>: 384@>:A840 
A>45@60I53>AO 2 =59 <5B0;;0.  

 

9. � @57C;LB0B5 @50:F88 13 ?5@384@>;O A 48E@><0B>< :0;8O 2 ?@8ACBAB288 A5@=>9 :8A;>BK 2K45;8;>AL 210 
<; (=.C.) 3070. �KG8A;8B5 ?@>F5=B=>5 A>45@60=85 8A?>;L7>20==>3> ?5@384@>;O. 

 

10. � 13 B5E=8G5A:>3> 1@><0, 703@O7=5==>3> E;>@><, ?@81028;8 871KB>: 8>4840 :0;8O, ?>;CG8;8 
>:@0H5==K9 @0AB2>@. �> ?>;=>3> >15AF25G820=8O ?>;CG5==>3> @0AB2>@0 ?@81028;8 126,70 <; 0.1000  
B8>AC;LD0B0=0B@8O. �KG8A;8B5 ?@>F5=B=>5 A>45@60=85E;>@0 2 1@><5. 

 

11. %:>;L:> <>;59 C3;5:8A;>3> 3070 >1@07C5BAO ?@8 A3>@0=88 MB0=0 <0AA>9 90 3?  
 

12.  #>;=><C E;>@8@>20=8N =0 A25BC ?>425@305BAO <5B0= >1J5<>< 10 ; (=.C.). �0:>9 >1J5< ?>B@51C5BAO 4;O 
MB>3>?  

 

13.  �0:>9 >1J5< E;>@>2>4>@>40 (=.C.) 2K45;8BAO ?@8 E;>@8@>20=88 ?@>?0=0 >1J5<>< 25 ;, 5A;8 @50:F8O 
845B B>;L:> ?> ?5@2>9 AB0488.  

 

14.  �K2548B5 AB@C:BC@=K5 D>@<C;K ?@545;L=KE C3;52>4>@>4>2, 8<5NI8E A;54CNI89 M;5<5=B=K9 A>AB02: 
% 3 82,76%, ! 3 17,24%.  

 

15.  �0:>20 AB@C:BC@=0O D>@<C;0 3070, O2;ONI53>AO ?@545;L=K< C3;52>4>@>4><, 5A;8 <0AA0 53> >1J5<>< 
5,6 ; (=.C.) A>AB02;O5B 11 3.  

 

16.  "?@545;8B5 <>;5:C;O@=CN D>@<C;C ?@545;L=>3> C3;52>4>@>40, 5A;8 8725AB=>, GB> ?@8 ?>;=>< 
A3>@0=88 0,1 <>;L 53> >1@07>20;>AL 13,44 ; C3;5:8A;>3> 3070.  

 

17.  11,2 ; ?@>?0=0 A>63;8 2 871KB:5 :8A;>@>40. $0AAG8B09B5 >1J5< ?>;CG5==>3> >:A840 C3;5@>40 (IV).  
 

18.  'AB0=>28B5 <>;5:C;O@=CN D>@<C;C C3;52>4>@>40, 5A;8 8725AB=>, GB> 1,12 ; 53> 8<5NB <0AAC 2,9 3.  
 

19.  );>@?@>872>4=>5 ?@545;L=>3> C3;52>4>@>40 8<55B <>;5:C;O@=CN <0AAC 237 3. 8 A>45@68B 89,9% E;>@0. 
!0948B5 <>;5:C;O@=CN D>@<C;C E;>@?@>872>4=>3>.  

 

20. �KG8A;8B5 >1J5< :8A;>@>40 (=.C.), 70B@0G5==K9 =0 A6830=85 35?B0=0 <0AA>9 70 3.  
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21. "?@545;8B5 <>;5:C;O@=CN D>@<C;C 0;:0=0, 5A;8 8725AB=>, GB> 53> ?0@K 2 2,5 @070 BO65;55 0@3>=0.  
 

22. #@8 384@>;875 :0@1840 0;N<8=8O >1@07>20;AO <5B0= >1J5<>< 2,24 ;. (=.C.).  �KG8A;8B5 <0AAC 
>1@07>202H53>AO 384@>:A840 0;N<8=8O.  

 

23. $0AAG8B09B5, :0:>9 >1J5< <5B0=0 (=.C.)  <>6=> ?>;CG8BL ?@8 A?;02;5=88 10 3. 1572>4=>3> 0F5B0B0 =0B@8O 
A 871KB:>< 384@>:A840 =0B@8O.   

 

24. �07>>1@07=K9 0;:0= 8<55B ?;>B=>ABL, @02=CN 1,965 3/<; ?@8 =.C.  $0AAG8B09B5 <>;O@=CN <0AAC 
C3;52>4>@>40 8 =07>28B5 53>.  

 

25. $0AAG8B09B5 <0AAC 0F5B0B0 =0B@8O 8 <0AAC 384@>:A840 =0B@8O, :>B>@K5 ?>B@51CNBAO 4;O ?>;CG5=8O 
<5B0=0 >1J5<>< 56 ;.  

 

26. !5:>B>@K9 0;:0= 8<55B >B=>A8B5;L=CN ?;>B=>ABL ?0@>2 ?> 2>74CEC 3,931.  "?@545;8B5 M<?8@8G5A:CN 
D>@<C;C MB>3> 0;:0=0 8 =07>28B5 53>.  

 

27. $0AAG8B09B5 >1J5<K E;>@0 8 <5B0=0, ?@82545==K5 : =>@<0;L=K< CA;>28O<, :>B>@K5 ?>B@51CNBAO 4;O 
?>;CG5=8O B5B@0E;>@840 C3;5@>40 <0AA>9 38,5 3.  

 

28. $0AAG8B09B5 >1J5< E;>@0, ?@82545==K9 : =.C., :>B>@K9 =5>1E>48< 4;O E;>@8@>20=8O <5B0=0 >1J5<>< 
4,48 ; (=.C.) 4> E;>@>D>@<0.  

 

29. %:>;L:> <5B0=0 <>6=> ?>;CG8BL 87 3 <>;L 0F5B0B0 =0B@8O: :>;8G5AB2> 2 <>;OE, <0AAC 2 3@0<<0E, >1J5< 
2 ;8B@0E ?@8 =>@<0;L=KE CA;>28OE. 

 

30.  0AA>20O 4>;O 1@><0 2 <>=>1@><?@>872>4=>< ?@545;L=>3> C3;52>4>@>40 @02=0 65%. "?@545;8B5 
D>@<C;C MB>3> A>548=5=8O.  

 

31. �7>@20;8 A<5AL, A>45@60ICN 6 ; <5B0=0 8 12 ; :8A;>@>40 (=.C.).  �0:>2 A>AB02 >1@07>202H59AO A<5A8?  
 

32.  0AA0 1 ; (=.C.) C3;52>4>@>40 ?@545;L=>3> @O40 @02=0 6,34. �K2548B5 D>@<C;C MB>3> C3;52>4>@>40. 
 

33.  �0:>2 A>AB02 (2 % ?> >1J5<C) A<5A8 20 ; 1CB0=0 8 1CB5=0, 5A;8 MB0 A<5AL @5038@C5B A 1@><>< <0AA>9 
71,42 3?  

 

34.  � @50:F88 45384@0B0F88 (=0 :0B0;870B>@5) CG0AB2C5B MB0=>; %2!5"! <0AA>9 92 3.  �0:>9 >1J5< MB8;5=0 
<>6=> ?>;CG8BL 87 =53>, 5A;8 ?@0:B8G5A:89 2KE>4 A>AB02;O5B 75% >B B5>@5B8G5A:>3>?  

 

35.  #@8 >:8A;5=88 11,2 ; MB8;5=0 2>4=K< @0AB2>@>< ?5@<0=30=0B0 :0;8O ?>;CG5=> 25I5AB2> A 
<>;5:C;O@=>9 D>@<C;>9 %2!6"2.  �0:>5 >1@07>20;>AL 25I5AB2> 8 :0:>20 53> <0AA0, 5A;8 2KE>4 ?@>4C:B0 @50:F88 
A>AB02;O5B 80% >B B5>@5B8G5A:>3>?  

 

36.  +5BK@5 =5=0AKI5==KE C3;52>4>@>40 8<5NB >48=0:>2K9 A>AB02 (?> <0AA5): %-85,7% 8 !-14,3%. 

'AB0=>28B5 D>@<C;K MB8E C3;52>4>@>4>2, 5A;8 ?;>B=>AB8 8E ?0@>2 ?> 2>74CEC A>>B25BAB25==> @02=K 0,98, 1,45, 1,93, 
2,41.  

 

37.  #@8 >:8A;5=88 11,2 ; MB8;5=0 2>4=K< @0AB2>@>< ?5@<0=30=0B0 :0;8O ?>;CG5=> 25I5AB2> A 
<>;5:C;O@=>9 D>@<C;>9 %2!6"2.  �0:>5 >1@07>20;>AL 25I5AB2> 8 :0:>20 53> <0AA0, 5A;8 2KE>4 ?@>4C:B0 @50:F88 
A>AB02;O5B 80% >B B5>@5B8G5A:>3>?  
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38.  !0 ?>;=>5 384@8@>20=85 2,8 3 MB8;5=>2>3> C3;52>4>@>40 2 ?@8ACBAB288 :0B0;870B>@0 ?>B@51>20;>AL 826 
<; 2>4>@>40.  "?@545;8B5 <>;O@=CN <0AAC 8 AB@>5=85 8AE>4=>3> C3;52>4>@>40.  !0?8H8B5 AB@C:BC@=CN D>@<C;C 
?@>4C:B0 384@8@>20=8O, 5A;8 8725AB=>, GB> >= A>45@68B >48= B@5B8G=K9 0B>< C3;5@>40.  

 

39.  �KG8A;8B5 A>AB02 A<5A8 307>2, >1@07>202H59AO ?@8 @50:F88 0,4 <3 2>4>@>40 8 0,6 <3 MB8;5=0 (=.C.).  
 

40.  %:>;L:> <>;L 1@><0 <>65B ?@8A>548=8BL 22,4 ; A<5A8 MB0=0 8 1CB5=0 -1, 5A;8 8725AB=>, GB> >=0 A>45@68B 
82,76% C3;5@>40 ?> <0AA5.  

 

41.  �;O ?>;=>3> A3>@0=8O 0,1 <>;L =58725AB=>3> 0;:5=0 ?>B@51>20;>AL 22,4 ; :8A;>@>40 (=.C.). "?@545;8B5 
=58725AB=K9 0;:5=, 5A;8 8725AB=>, GB> A@548 ?@>4C:B>2 @50:F88 >:8A;5=8O MB>3> 25I5AB20 :8A;K< @0AB2>@>< 
?5@<0=30=0B0 :0;8O 1K; >1=0@C65= :5B>=.  

 

42.  �0:CN <0AAC 1@><0 <>65B ?@8A>548=8BL 14 3 A<5A8 1CB5=0-1 8 1CB5=0-2?  �KE>4 AG8B0BL 
:>;8G5AB25==K<.  

 

43.  �K2548B5 <>;5:C;O@=CN D>@<C;C C3;52>4>@>40, ?@8 A6830=88 :>B>@>3> ?>;CG8;>AL 13,2 3 >:A840 
C3;5@>40(IV) 8 5,4 3 2>4K, 5A;8 ?;>B=>ABL MB>3> A>548=5=8O ?> 2>74CEC @02=0 2,9 (=.C.), 8 <0AA0 @02=0 4,2 3.  

 

44.  �5:A5=31 <0AA>9 8,4 3 A<5H0;8 A> 120 3 10%-=>3> @0AB2>@0 1@><0 2 B5B@0E;>@845 C3;5@>40. "?@545;8B5 
:>;8G5AB25==K9 A>AB02 ?>;CG5==>3> @0AB2>@0.  

 

45.  #@8 45384@0B0F88 12,5 <; (?;>B=>ABL 0,8 3/<;) MB0=>;0 ?>;CG5=> 3 ; MB8;5=0. $0AAG8B09B5 2KE>4 MB8;5=0 
(2 % >B B5>@5B8G5A:>3>).  

 

46.  4.48 ; A<5A8 ?@545;L=>3> 8 MB8;5=>2>3> C3;52>4>@>4>2, A>45@60I8E >48=0:>2>5 :>;8G5AB2> 0B><>2 
C3;5@>40, @5038@C5B A 1,12 ; 1@><>2>4>@>40. "?@545;8B5 A>AB02 A<5A8 (2 % ?> >1J5<C) 8 =0?8H8B5 AB@C:BC@=K5 
D>@<C;K C3;52>4>@>4>2, 5A;8 8725AB=>, GB> ?@>4C:B 2708<>459AB28O MB8;5=>2>3> C3;52>4>@>40 A E;>@>< 2 56,5 @070 
BO65;55 2>4>@>40.  

 

47.  �0:>9 >1J5< 2>4>@>40 ?>B@51C5BAO 4;O :0B0;8B8G5A:>3> 384@8@>20=8O 20 3 A<5A8, A>45@60I59 42% 
35:A5=0 8 58% ?5=B5=0 (?> <0AA5).  

 

48.  $0AAG8B09B5 >1J5< MB8;5=0, ?@82545==K9 : =.C., :>B>@K9 <>6=> ?>;CG8BL 8E B5E=8G5A:>3> MB8;>2>3> 
A?8@B0 <0AA>9 300 3.  'GB8B5, GB> B5E=8G5A:89 A?8@B A>45@68B ?@8<5A8, <0AA>20O 4>;O :>B>@KE @02=0 8%.  

 

49.  $0AAG8B09B5 >1J5< 2>4>@>40, 87<5@5==K9 ?@8 =.C., :>B>@K9 <>65B ?@8A>548=8BL A<5AL 307>2 <0AA>9 
15,4 3, A>45@60ICN MB8;5= (<0AA>20O 4>;O 54,5%), ?@>?8;5= (27,3%) 8 1CB8;5= (18,2%).  

 

50.  "?@545;8B5 <>;O@=CN <0AAC 8 =0?8H8B5 AB@C:BC@=K5 D>@<C;K 2A5E 2>7<>6=KE 87><5@>2 MB8;5=>2>3> 
C3;52>4>@>40, 5A;8 8725AB=>, GB> 1,12 3 53> <>3CB ?@8A>548=8BL 8 3 40%-=>3> @0AB2>@0 1@><0 2 E;>@>D>@<5.  

 

51.  %:>;L:> ?> >1J5<C MB8;5=0 (=.C.)  ?>B@51C5BAO 4;O ?>;CG5=8O 126 3 >:A840 MB8;5=0, 5A;8 
?@>872>4AB25==K5 ?>B5@8 MB8;5=0 A>AB02;ONB 2 <0AA>2KE 4>;OE 0,1 8;8 10%.  

 

52.  �KG8A;8B5 <>;O@=CN <0AAC 8 <>;5:C;O@=CN D>@<C;C 3070, O2;ONI53>AO =5?@545;L=K< C3;52>4>@>4>< 
@O40 MB8;5=0, 5A;8 <0AA0 280 <; MB>3> 3070 ?@8 B5<?5@0BC@5 210% 8 402;5=88 2 0B< @02=0 0,65 3.  

 

53.  #@8 ?@>?CA:0=88 C3;5:8A;>3> 3070, >1@07>202H53>AO ?@8 ?>;=>< A3>@0=88 0,336 ; A<5A8 ?@>?5=0 8 
1CB5=0, G5@57 8725AB:>2CN 2>4C >1@07>20;>AL 5 3 >A04:0.  "?@545;8B5 A>AB02 8AE>4=>9 A<5A8 307>>1@07=KE 
C3;52>4>@>4>2.  
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54.  � A<5A8 2 ; <5B0=0 8 MB8;5=0 ?@8102;5=> 2 ; 2>4>@>40, 8 2AO A<5AL ?@>?CI5=0 =04 =03@5BK< ?;0B8=>2K< 
:0B0;870B>@><.  "1J5< A<5A8 C<5=LH8;AO 4> 3,2 ;.  "?@545;8B5 %-=K9 A>AB02 A<5A8 C3;52>4>@>4>2.  

 

55.  %<5AL 10 ; C3;52>4>@>4>2 (MB8;5=0 8 ?@>?0=0) 8 10 ; 2>4>@>40 ?@>?CAB8;8 =04 :0B0;870B>@><. #@8 MB>< 
>1I89 >1J5< C<5=LH8;AO 4> 16 ;.  "?@545;8B5 A>45@60=85 MB8;5=0 8 ?@>?0=0 2 8AE>4=>9 A<5A8 (2 % ?> >1J5<C).  

 

56.  #@8 384@8@>20=88 2 ?@8ACBAB288 :0B0;870B>@0 A<5A8 1CB5=0 8 1CB0=0 >1@07>20;>AL 22,4 ; 
8=48284C0;L=>3> C3;52>4>@>40 %4!10. 'AB0=>28B5 A>AB02 8AE>4=>9 A<5A8 307>2 (2 % ?> >1J5<C) 8 8E AB@>5=85, 5A;8 
8725AB=>, GB> 1K; 27OB 1CB5=, 8<5NI89 F8AB@0=A-87><5@K, ?@8 384@0B0F88 :>B>@>3> >1@07C5BAO 37 3 A?8@B0, GB> 
A>AB02;O5B 74% >B B5>@5B8G5A:8 2>7<>6=>3> 2KE>40.  �0:>9 MB> A?8@B?  

 

57.  �07, >1@07>202H89AO ?@8 =03@520=88 28,75 <; ?@545;L=>3> >4=>0B><=>3> A?8@B0 (?;>B=>ABL 0,8 3/<;) A 
:>=F5=B@8@>20==>9 A5@=>9 :8A;>B>9, ?@8A>548=O5B 8,96 ; 2>4>@>40 2 ?@8ACBAB288 :0B0;870B>@0. "?@545;8B5 
AB@>5=85 8AE>4=>3> A?8@B0, 5A;8 2KE>4 C3;52>4>@>40 A>AB02;O5B 80% >B B5>@5B8G5A:>3>.  

 

58.  +5@57 1 :3 1@><=>9 2>4K (:>=F5=B@0F8O 1@><0 @02=0 3,2%) ?@>?CAB8;8 A<5AL ?@545;L=>3> 8 MB8;5=>2>3> 
C3;52>4>@>4>2 >1I8< >1J5<>< 11,2 ;.  $0AB2>@ 1@><0 ?@8 MB>< ?>;=>ABLN >15AF25B8;AO (25AL 0;:5= ?@>@5038@>20;), 
8 =0 4=5 A>AC40 >1@07>20;0AL BO65;0O <0A;O=8AB0O 684:>ABL, :>B>@0O ?>A;5 >B45;5=8O >B =55 2>4K 70=8<0;0 >1J5< 
20,95 <; (?;>B=>ABL 1,94 3/<;). !5 ?@>@5038@>202H0O A 1@><>< G0ABL 8AE>4=>9 A<5A8 C3;52>4>@>4>2 1K;0 A>665=0, 
8 4;O A2O7K20=8O 25 >1@07>202H53>AO ?@8 MB>< 3070 ?>B@51>20;>AL 300 <; 3  @0AB2>@0 384@>:A840 :0;8O 
(>1@07>20;0AL :8A;0O A>;L).  �0:>2 :0G5AB25==K9 8 :>;8G5AB25==K9 A>AB02 8AE>4=>9 A<5A8 C3;52>4>@>4>2? 
(@0AB2>@8<>ABLN 307>2 2 2>45 ?@5=51@5GL).  

 

59.  3 ; MB0=0 8 MB8;5=0 ?@>?CI5=K G5@57 A:;O=:C 5<:>ABLN 2 250 <;, =0?>;=5==CN 3 % @0AB2>@>< 1@><=>9 
2>4K (?;>B=>ABL 1,02 3/<;).  � @57C;LB0B5 ?>;CG8;>AL 4,7 3 481@><MB0=0.  "?@545;8B5 :>;8G5AB25==K9 A>AB02 A<5A8.  

 

60.  2-<5B8;?@>?5= >1J5<>< 0,784 ; (=.C.)  A>63;8.  �K45;82H89AO >:A84 C3;5@>40 (IV) ?>;=>ABLN 
=59B@0;87>20;8 2>4=K< @0AB2>@>< 384@>:A840 =0B@8O (<0AA>20O 4>;O N0OH 15%, ?;>B=>ABL 1,17 3/<>;L). 
$0AAG8B09B5 >1J5< @0AB2>@0 I5;>G8, 70B@0G5==>3> =0 =59B@0;870F8N.  

 

61.  #@8 384@8@>20=88 A<5A8 MB8;5=0 A ?@>?8;5=>< <0AA>9 9,8 3 ?>;CG5=0 A<5AL MB0=0 A ?@>?0=>< <0AA>9 
10,4 3. $0AAG8B09B5 >1J5<=CN 4>;N MB8;5=0 2 8AE>4=>9 A<5A8.  

 

62.  %<5AL MB0=0 8 MB8;5=0 <0AA>9 2,5 3 ?@>?CI5=0 G5@57 @0AB2>@ 1@><0 2 2>45. #@8 MB>< >1@07>20;AO 1,2 3
481@><MB0= <0AA>9 4,7 3. "?@545;8B5 >1J5<=CN 4>;N A<5A8. 

 

63. %:>;L:> ?>B@51C5BAO 2>4>@>40 4;O 384@8@>20=8O ?@8 =.C.  20 ; A<5A8 1CB5=0 8 1CB0485=0 -1,3 (4828=8;0) 
4> 1CB0=0, 5A;8 8725AB=>, GB> C3;52>4>@>4 %4!8, A>45@60I89AO 2 8AE>4=>9 A<5A8, ?>;CG5= (A 2KE>4>< 80%) 
45384@0B0F859 22,2 3 A?8@B0 %4!10".  

 

64.  %<5AL 1CB0485=0-1,3 8 1CB5=0-2 <0AA>9 22,1 3 ?>425@3;8 :0B0;8B8G5A:><C 384@8@>20=8N, ?>;CG82 1CB0= 
>1J5<>< 8,96 ; (=.C.). $0AAG8B09B5 <0AA>2CN 4>;N 1CB0485=0-1,3 2 8AE>4=>9 A<5A8.  

 

65.  !5:>B>@>5 :>;8G5AB2> C3;52>4>@>40 A>AB020 CnH2n 405B A 871KB:>< E;>@0 21,0 3 B5B@0E;>@840. &> 65 
:>;8G5AB2> C3;52>4>@>40 A 871KB:>< 1@><0 405B 38,8 3 B5B@01@><840.  �K2548B5 <>;5:C;O@=CN D>@<C;C 
C3;52>4>@>40 8 =0?8H8B5 AB@C:BC@=K5 D>@<C;K 2A5E 53> 2>7<>6=KE 87><5@>2. 

 

66. �0:>9 >1J5< 0F5B8;5=0 (=.C.)  <>65B 1KBL ?>;CG5= 87 1 :3 B5E=8G5A:>3> :0@1840 :0;LF8O, A>45@60I53> 
30% ?@8<5A59?  

 

67.  %:>;L:> 3@0<<>2 E;>@28=8;0 ?>;CG8BAO ?@8 2708<>459AB288 0F5B8;5=0 >1J5<>< 30 ; 8 E;>@>2>4>@>40 
>1J5<>< 20 ;? "?@545;8B5 <0AA>2CN 4>;N 87@0AE>4>20==>3> 3070.  
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68.  �0:>9 >1J5< 2>4>@>40 =5>1E>48<> 70B@0B8BL 4;O 384@8@>20=8O A<5A8 >1J5<>< 10 ;, A>AB>OI59 87 MB5=0 
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46. �5B0NI89 4K<>E>4. 
47. �8G=>ABL �. �.  5=45;5520. 
48.  548:>-18>;>38G5A:85 7=0G5=8O A>548=5=89 7� 3@C??K 

49.  5E0=87< @07@K20 % - " A2O759 ?@8 @048>;875 A?8@B>2 2 ?@8ACBAB288 D>@<0;L453840. 
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D>@<C;0 :>B>@>3> %!2 = %*= %!2 : 

0) sp3  

1) sp2  

2) sp 
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64D<4AF 4 - 4D9AO) 
%>AB02 25I5AB20 A>>B25BAB2C5B >1I59 D>@<C;5 CnH2n + 2. 
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�B><K C3;5@>40 >1@07CNB 70<:=CBK9 F8:;. 
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%B@C:BC@=>5 725=> MB>3> 25I5AB20 8<55B A>AB02 %6!10"5. 
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9. $50:F88, 4;O ?@>B5:0=8O :>B>@KE =5>1E>48< ?@8B>: 2=5H=59 M=5@388 
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51. 1;5:B@>==0O :>=D83C@0F8O 0B><>2. 
52. #5@8>48G5A:89 70:>= 8 #5@8>48G5A:0O A8AB5<0 E8<8G5A:8E M;5<5=B>2 �.�.  5=45;5520.  
53. %2O7L ?5@8>48G5A:>3> 70:>=0 8 #5@8>48G5A:>9 A8AB5<K E8<8G5A:8E M;5<5=B>2 �.�.  5=45;5520 A 

A>2@5<5==>9 B5>@859 AB@>5=8O 0B><>2.  
54. �0:>=><5@=>AB8 87<5=5=8O A2>9AB2 E8<8G5A:8E M;5<5=B>2 8 >1@07C5<KE 8<8 ?@>ABKE 8 A;>6=KE 

25I5AB2 ?> 3@C??0< 8 ?5@8>40<.  
55. �=0G5=85 ?5@8>48G5A:>3> 70:>=0 2 @0728B88 =0C:8. 
56. %B@>5=85 25I5AB20. )8<8G5A:0O A2O7L. �84K E8<8G5A:>9 A2O78 (:>20;5=B=0O =5?>;O@=0O 8 ?>;O@=0O, 

8>==0O, <5B0;;8G5A:0O).  
57.  5E0=87<K >1@07>20=8O :>20;5=B=>9 E8<8G5A:>9 A2O78 (>1<5==K9 8 4>=>@=>-0:F5?B>@=K9).  
58. �>4>@>4=0O A2O7L. �0;5=B=>ABL. 1;5:B@>>B@8F0B5;L=>ABL. %B5?5=L >:8A;5=8O.  
59. �>=K: :0B8>=K 8 0=8>=K. 
60. �5I5AB20 <>;5:C;O@=>3> 8 =5<>;5:C;O@=>3> AB@>5=8O. �0:>= ?>AB>O=AB20 A>AB020 25I5AB20.  
61. &8?K :@8AB0;;8G5A:8E @5HёB>:. �028A8<>ABL A2>9AB20 25I5AB2 >B B8?0 :@8AB0;;8G5A:>9 @5HёB:8. 
62. #>=OB85 > 48A?5@A=KE A8AB5<0E. �AB8==K5 8 :>;;>84=K5 @0AB2>@K.  0AA>20O 4>;O 25I5AB20 2 @0AB2>@5. 
63. �;0AA8D8:0F8O =5>@30=8G5A:8E A>548=5=89. !><5=:;0BC@0 =5>@30=8G5A:8E 25I5AB2.  
64. �5=5B8G5A:0O A2O7L =5>@30=8G5A:8E 25I5AB2, ?@8=04;560I8E : @07;8G=K< :;0AA0<. 
65. )8<8G5A:0O @50:F8O. �;0AA8D8:0F8O E8<8G5A:8E @50:F89 2 =5>@30=8G5A:>9 8 >@30=8G5A:>9 E8<88.   



37 

 

66. �0:>= A>E@0=5=8O <0AAK 25I5AB2, 70:>= A>E@0=5=8O 8 ?@52@0I5=8O M=5@388 ?@8 E8<8G5A:8E @50:F8OE. 
67. %:>@>ABL @50:F88, 5ё 7028A8<>ABL >B @07;8G=KE D0:B>@>2. "1@0B8<K5 @50:F88.  
68. )8<8G5A:>5 @02=>25A85. (0:B>@K, 2;8ONI85 =0 A>AB>O=85 E8<8G5A:>3> @02=>25A8O. #@8=F8? �5 

,0B5;L5. 
69. 1;5:B@>;8B8G5A:0O 48AA>F80F8O. %8;L=K5 8 A;01K5 M;5:B@>;8BK.  
70. %@540 2>4=KE @0AB2>@>2 25I5AB2: :8A;0O, =59B@0;L=0O, I5;>G=0O. $50:F88 8>==>3> >1<5=0. 
71. ":8A;8B5;L=>-2>AAB0=>28B5;L=K5 @50:F88.   
72. !5<5B0;;K. #>;>65=85 =5<5B0;;>2 2 #5@8>48G5A:>9 A8AB5<5 E8<8G5A:8E M;5<5=B>2 �.�.  5=45;5520 8 

>A>15==>AB8 AB@>5=8O 0B><>2. 
73. (878G5A:85 A2>9AB20 =5<5B0;;>2.   
74. �;;>B@>?8O =5<5B0;;>2 (=0 ?@8<5@5 :8A;>@>40, A5@K, D>AD>@0 8 C3;5@>40). 
75. )8<8G5A:85 A2>9AB20 206=59H8E =5<5B0;;>2 (30;>35=>2, A5@K, 07>B0, D>AD>@0, C3;5@>40 8 :@5<=8O) 8 

8E A>548=5=89 (>:A84>2, :8A;>@>4A>45@60I8E :8A;>B, 2>4>@>4=KE A>548=5=89). 
76. #@8<5=5=85 206=59H8E =5<5B0;;>2 8 8E A>548=5=89. 
77.  5B0;;K. #>;>65=85 <5B0;;>2 2 #5@8>48G5A:>9 A8AB5<5 E8<8G5A:8E M;5<5=B>2 �.�.  5=45;5520.  
78. "A>15==>AB8 AB@>5=8O M;5:B@>==KE >1>;>G5: 0B><>2 <5B0;;>2.  
79. "1I85 D878G5A:85 A2>9AB20 <5B0;;>2. %?;02K <5B0;;>2.  
80. 1;5:B@>E8<8G5A:89 @O4 =0?@O65=89 <5B0;;>2. 
81. )8<8G5A:85 A2>9AB20 206=59H8E <5B0;;>2 (=0B@89, :0;89, :0;LF89, <03=89, 0;N<8=89, F8=:, E@><, 

65;57>, <54L) 8 8E A>548=5=89. 
82. "1I85 A?>A>1K ?>;CG5=8O <5B0;;>2.  #@8<5=5=85 <5B0;;>2 2 1KBC 8 B5E=8:5. 
83. $>;L E8<88 2 >15A?5G5=88 M:>;>38G5A:>9, M=5@35B8G5A:>9 8 ?8I52>9 157>?0A=>AB8, @0728B88 <548F8=K.  
84. #>=OB85 > =0CG=KE <5B>40E ?>7=0=8O 25I5AB2 8 E8<8G5A:8E @50:F89. 
85. #@54AB02;5=8O >1 >1I8E =0CG=KE ?@8=F8?0E ?@><KH;5==>3> ?>;CG5=8O 206=59H8E 25I5AB2. 
86. +5;>25: 2 <8@5 25I5AB2 8 <0B5@80;>2: 206=59H85 AB@>8B5;L=K5 <0B5@80;K, :>=AB@C:F8>==K5 

<0B5@80;K, :@0A:8, AB5:;>, :5@0<8:0. 
87. +5;>25: 2 <8@5 25I5AB2 8 <0B5@80;>2: <0B5@80;K 4;O M;5:B@>=8:8, =0=><0B5@80;K, >@30=8G5A:85 8 

<8=5@0;L=K5 C4>1@5=8O. 
88. )8<8O 8 74>@>2L5 G5;>25:0: ?@028;0 8A?>;L7>20=8O ;5:0@AB25==KE ?@5?0@0B>2. 
89. )8<8O 8 74>@>2L5 G5;>25:0: ?@028;0 157>?0A=>3> 8A?>;L7>20=8O ?@5?0@0B>2 1KB>2>9 E8<88 2 

?>2A54=52=>9 687=8. 
90. �A?>;L7>20=85 E8<88 2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 

 

4.2.  �@8<9@=O9 6>?@>AO B9AB>6OE 7484=89  

 4789; 1. �@74=8G9A:4O E8<8O  
В4@84=B № 1 

1. &5>@8O E8<8G5A:>3> AB@>5=8O >@30=8G5A:8E A>548=5=89 1K;0 A>740=0: 
1)  .�. �><>=>A>2K<                               
2) �.�.  5=45;552K< 

3) �. . �CB;5@>2K<                                   
4) /. �5@F5;8CA>< 

 

2. � :0:>< @O4C >@30=8G5A:8E A>548=5=89 =0E>4OBAO B>;L:> C3;52>4>@>4K: 
1) %2!6, %4!8, %2!5"!;                                 
2) %!3%""!, %6!6, %!3%"!; 
3) %2!2, %3!8, %17!36;                                    

4) %6!5NO2, %!2Cl2, %3!7N!2 

 

3. � A>548=5=8O<, 8<5NI8< >1ICN D>@<C;C CnH2n , >B=>A8BAO 
1) 15=7>;     
2) F8:;>35:A0=     
3) 35:A0=     
4) 35:A8= 
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4. (>@<C;0 <5B8;F8:;>1CB0=0 A>>B25BAB2C5B >1I59 D>@<C;5 
1) %nH2n+2      

2) %nH2n      

3) %nH2n-2     

4) %nH2n" 

 

5. )8<8G5A:0O A2O7L, E0@0:B5@=0O 4;O 0;:0=>2 
1) 42>9=0O     
2) >48=0@=0O     
3) σ- A2O7L     
4) π- A2O7L 
 

6. �84 381@84870F88 M;5:B@>==KE >1;0:>2 0B><>2 C3;5@>40 2 0;:0=0E 

1) sp-      

2) 3sp2      

3) 3sp3     

4) s-s 8 p-p 

 

7. "1I0O D>@<C;0 3><>;>38G5A:>3> @O40 0@5=>2 
1) CnH2n     

2) CnH2n -2     

3) CnH2n -6     

4) CnH2n +2     

 

8.   $50:F8O ?>;CG5=8O :0CGC:>2 
1) 384@>35=870F8O      
2) ?>;8<5@870F8O     
3) 87><5@870F8O      
4) ?>;8:>=45=A0F8O 
 

9. �7><5@K >B;8G0NBAO 
1) E8<8G5A:8<8 A2>9AB20<8     
2) E8<8G5A:>9 0:B82=>ABLN 

3) D878G5A:8<8 A2>9AB20<8     
4) E8<8G5A:8< AB@>5=85< 

 

10. �><>;>38 >B;8G0NBAO 4@C3 >B 4@C30: 
1) G8A;>< 0B><>2 C3;5@>40                                       
2) E8<8G5A:>9 AB@C:BC@>9 

3) :0G5AB25==K< 8 :>;8G5AB25==K< A>AB02>< 

4) >1I59 D>@<C;>9 3><>;>38G5A:>3> @O40 
 

11. �CB0485=-1,3 ?@8=04;568B : :;0AAC C3;52>4>@>4>2 
1) ?@545;L=K5     
2) =5?@545;L=K5     
3) 0@><0B8G5A:85     
4) F8:;>?0@0D8=K 

 

12.%:>;L:> 25I5AB2 87>1@065=> D>@<C;0<8: 
          %!3 3 % 3 %!2 3 %!3 ;          %!3    %!3  ;                                %!3 

                      |                                    |         |                                       / 

                     %!3                                             %!2 - %!2                  %!3 - %!2 3 %!    ;     %!3 3 (%!2)2 - %!3; 
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                                                                                                            \ 

                         %!3                       %!3                               %!3           %!3 

                        /                              |                                     | 

           %!3 3 % - %!3  ;                 %! 3 %!3 ;         %!3 3 % 3 %!3  ;              %!2 - %!2- %!2 

                        \                              |                                     |                              |                   | 

                          %!3                                %!2                                %!3                         %!3             %!3   

                                                       | 

                                                      %!3 

 

1) 2      

2) 3       

3) 4       

4) 5 

 

13. �0==K<8 AB@C:BC@=K<8 D>@<C;0<8 

                     %! 3                                            %! 3  %! 3               !3% 3 %!2 3 %!2 3 %!3   

                      |                                      \     / 

          !3% 3 % - %!3                                           %                         %!3  - %!2 

                      |                                       /    \                                   | 

                     %! 3                                             %! 3 %! 3                            %!2 3 %!3   

          87>1@065=> 
 

1) 4 3><>;>30      
2) 2 25I5AB20      
3) 3 3><>;>30       
4) 4 87><5@0 
 

14.  5B0=0;L 8 D>@<0;L45384 O2;ONBAO: 
1) 3><>;>30<8     
2) AB@C:BC@=K<8 87><5@0<8     
3) 35><5B@8G5A:8<8 87><5@0<8 

4) >4=8< 8 B5< 65 25I5AB2>< 

 

15.    �7><5@0<8 O2;ONBAO 
1) 15=7>; 8 B>;C>;                           
2) ?@>?0=>; 8 ?@>?0=>20O :8A;>B0 
3) MB0=>; 8 48<5B8;>2K9 MD8@      
4) MB0=>; 8 D5=>; 
 

16. );>@8@>20=85 ?@545;L=KE C3;52>4>@>4>2 3 MB> ?@8<5@ @50:F88 

1) ?@8A>548=5=8O     
2) @07;>65=8O     
3) 70<5I5=8O     
4) 87><5@870F88 

 

17. %:>;L:> 0;L45384>2 A>>B25BAB2C5B D>@<C;5 %5!10" 

1)  2          

2)  3         

3) 4         

4) 5 

 

18. '@02=5=85 @50:F88 ?>;CG5=8O 0F5B8;5=0 2 ;01>@0B>@88: 
1) %2!5"! ² %2!4 + !2"                       
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2) %0%2 + 2 !2" ² %2!2 + %0("!)2 
3) %2!2 + !"! ² %!3%"!                      
4) 2 %!4 ² %2!2 + 3 !2 

 

19. �0G5AB25==0O @50:F8O =0 0;L45384K: 
                                t°                                                                             
1) R-COH + NH3    ²                                         
                                     t° 
2) R-COH + Cu(OH)2 ²     
3) R-COH + KOH (2>4=K9 @0AB2>@) ²           
4) R-COH + !2 ² 

 

20. �708<>459AB2CNB <564C A>1>9: 
1) MB0=>; 8 2>4>@>4                                 
2) C:ACA=0O :8A;>B0 8 E;>@ 
3) D5=>; 8 >:A84 <548 (II)                       
4) MB8;5=3;8:>;L 8 E;>@84 =0B@8O 
 

21.�708<>459AB2CNB <564C A>1>9 

1) C:ACA=0O :8A;>B0 8 :0@1>=0B =0B@8O           
2) 3;8F5@8= 8 AC;LD0B <548 (II) 
3) D5=>; 8 384@>:A84 <548 (II)                         
4) <5B0=>; 8 C3;5:8A;K9 307 
 

22. +8A;> 87><5@=KE :0@1>=>2KE :8A;>B A >1I59 D>@<C;>9 %5!10"2 

1) 5     

2) 2     

3) 3     

4) 4 

 

23. ':068B5 @50:F8N 70<5I5=8O 
                      hυ 

1) %!4 + Cl2 ²                                   
2) %!2=%!2 + Br2(@-@) ²     
                          H2SO4(:);150°% 

3) %!3-%!2"! -------------²              
4) CH3-NH2 + HCl ²   
 

24. 1B0=>; <>6=> ?>;CG8BL 87 0F5B8;5=0 2 @57C;LB0B5 @50:F88 

1) 384@0B0F88     
2) 384@8@>20=8O     
3) 30;>35=8@>20=8O     
4) 384@>30;>35=8@>20=8O 
 

25. %8=B5B8G5A:89 :0CGC: ?>;CG0NB 87 2-<5B8;1CB0485=0-1,3 @50:F859 

1) ?>;8:>=45=A0F88     
2) 87><5@870F88     
3) ?>;8<5@870F88    
4) 45?>;8<5@870F88 

 

26. $50:F8O A 0<<80G=K< @0AB2>@>< >:A840 A5@51@0 E0@0:B5@=0 4;O: 
1) ?@>?0=>;0 3 1     

2) ?@>?0=0;O     
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3) ?@>?0=>2>9 :8A;>BK     
4) 48<5B8;>2>3> MD8@0 
 

27. �;O ?@545;L=KE >4=>0B><=KE A?8@B>2 E0@0:B5@=> 2708<>459AB285 A 
1) NaOH (@-@)     
2) Na     

3) Cu(OH)        

4)  Cu 

 

28. % 2>4>@>4>< @5038@CNB 2A5 25I5AB20 @O40 
1) MB8;5=, ?@>?8=, 87>1CB0=                          
2) 1CB0=, MB5=, ?@>?0485= 

3) 4828=8;, 15=7>;, MB0=0;L                          
4) 4828=8;, 15=7>;, MB0=>; 
 

29. �>=5G=K< ?@>4C:B>< 384@>;870 :@0E<0;0 O2;O5BAO 
1) 3;N:>70       
2) D@C:B>70      
3) <0;LB>70       
4) 45:AB@8=K 

 

30. � 48A0E0@840< >B=>A8BAO 
1) F5;;N;>70    
2) :@0E<0;     
3) A0E0@>70     
4) 3;N:>70 
 

31. �;N:>70 >B=>A8BAO : <>=>A0E0@840< 3@C??K 

1) B5B@>7      
2) ?5=B>7       
3) 35:A>7       
4) >:B>7 
 

32. $50:F8O, ;560I0O 2 >A=>25 ?>;CG5=8O A;>6=KE MD8@>2 
1) 384@0B0F8O     
2) MB5@8D8:0F8O     
3) 45384@0B0F8O     
4) 45384@>35=870F8O 
 

33. "1I0O D>@<C;0 A;>6=KE MD8@>2 
1) R-O-R       

2) RCOOH       

3) RCOOR1      

4) CH2 3 O 3 COOR1 

                                                                                     | 

                                                                                     CH 3 O 3 COOR2 

                                                                                     | 

                                                                                     CH2 3 O 3 COOR3 

 

34. %C<<0 :>MDD8F85=B>2 2 C@02=5=88 @50:F88 3>@5=8O ?@>?0=0 @02=0 
1) 6     

2) 12       

3) 13       
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4) 24 

 

35. #@8 ?>;=>< >:8A;5=88 1  >;L ?@>?0=0 :8A;>@>4>< 2>74CE0 >1@07C5BAO: 
1) 1  >;L %"2 8 1  >;L !2"                    
2) 3  >;L %"2 8 4  >;L !2" 

3) 2  >;L %"2 8 3  >;L !2"                    
4) 4  >;L %"2 8 6  >;L !2" 

 

36. �0@1>=8;L=CN 3@C??C A>45@60B <>;5:C;K 

1) A;>6=KE MD8@>2      
2) 0;L45384>2     
3) :0@1>=>2KE :8A;>B      
4) A?8@B>2 
 

37. (C=:F8>=0;L=K5 3@C??K 3NH2 8 3%""! 2E>4OB 2 A>AB02 
1) A;>6=KE MD8@>2       
2) A?8@B>2      
3) 0;L45384>2     
4) 0<8=>:8A;>B 
 

38. $50:F8O, 4>:07K20NI0O =5?@545;L=K9 E0@0:B5@ :0CGC:0 
1) @50:F8O 30;>35=8@>20=8O                     
2) @50:F8O 384@>30;>35=8@>20=8O 
3) @50:F8O ?>;8<5@870F88                        
4) >:8A;5=85 @0AB2>@>< � nO4 

 

39. $50:F8O A CG0AB85< 30;>35=0;:0=>2, 2 @57C;LB0B5 :>B>@>9 ?@>8AE>48B C25;8G5=85  F5?8 C3;5@>4=KE 
0B><>2: 

1) :@5:8=3    
2) @50:F8O �N@F0   
3) @50:F8O �>=>20;>20   
4) @50:F8O 30;>35=8@>20=8O 
 

40. #@>4C:B>< @50:F88 1CB5=0-1 A E;>@>< O2;O5BAO 
1) 2-E;>@1CB5=-1      

2) 1,2-48E;>@1CB0=      
3) 1,2-48E;>@1CB5=-1      

4) 1,1-48E;>@1CB0= 

 

41. #@8 I5;>G=>< 384@>;875 68@>2 >1@07CNBAO 
1) 3;8F5@8= 8 2>40                                        
2) :0@1>=>2K5 :8A;>BK 8 2>40   
3) 3;8F5@8= 8 :0@1>=>2K5 :8A;>BK            
4) 3;8F5@8= 8 <K;0 
 

42.  +8A;> σ-A2O759 2 <>;5:C;5 15=7>;0 
1)  6        

2) 12        

3) 18         

4) 24 

 

43. +8A;> σ-A2O759 2 <>;5:C;5 1CB0485=0-1,2 

1)  4            
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2)  6            

3)  9             

4)  11 

 

44. #@8 >:8A;5=88 MB0=>;0 >:A84>< <548 (II) >1@07C5BAO 
1) D>@<0;L45384       
2) 0F5B0;L45384      
3) <C@02L8=0O :8A;>B0     
4) 48MB8;>2K9 MD8@ 
 

45. #@8 >:8A;5=88 ?@>?0=0;O >1@07C5BAO 
1) ?@>?0=>20O :8A;>B0        
2) ?@>?0=>;-1       

3) ?@>?5=         
4) ?@>?0=>;-2 

 

46. �><?;5<5=B0@=K<8 >A=>20=8O<8 2 <0:@><>;5:C;0E =C:;58=>2KE :8A;>B O2;O5BAO 
1) & 8 �; * 8 �       
2) & 8 �; � 8 *      
3) & 8 *; � 8 �      
4) * 8 �; � 8 & 

 

47. #@8 >:8A;5=88 ?@>?0=0;O >1@07C5BAO 
1) ?@>?0=>20O :8A;>B0        
2) ?@>?0=>;-1       

3) ?@>?5=         
4) ?@>?0=>;-2 

 

48. %8;L=K<8 0=B8A5?B8G5A:8<8 A2>9AB20<8 >1;040NB 
1) MB0=>20O :8A;>B0      
2) @0AB2>@ D5=>;0     
3) 48<5B8;>2K9 MD8@     
4) 15=7>; 
 

49. #@>F5AA @07;>65=8O C3;52>4>@>4>2 =5DB8 =0 1>;55 ;5BCG85 25I5AB20 =07K205BAO 
1) :@5:8=3><      
2) 45384@8@>20=85<      
3) 384@8@>20=85<      
4) 45384@0B0F859 

 

50."B=>A8B5;L=0O ?;>B=>ABL ?@>?0=0 ?> :8A;>@>4C @02=0 
1) 1        

2) 1,5        

3) 2       

4) 2,5 

 

51. "B=>A8B5;L=0O ?;>B=>ABL MB0=0 (=.C.) ?> 2>4>@>4C @02=0: 
1)  16         

2)  15          

3)  32          

4)  30 

 

52. �0:>20 >B=>A8B5;L=0O <>;5:C;O@=0O <0AA0 C:ACA=>9 :8A;>BK: 
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1) 60      

2) 48        

3) 44      

4) 46 

 

53. �0:>20 <>;O@=0O <0AA0 15=7>;0: 
1) 72        

2) 78        

3) 80        

4) 86 

 

54. �0:>9 >1J5< >:A840 C3;5@>40(IV) (=.C.) >1@07C5BAO ?@8 A3>@0=88 11,2 ; ?@>?0=0: 
1) 5,6        

2) 22,4         

3) 33,6         

4) 11,2 

 

55. �0:>9 >1J5< :8A;>@>40 (=.C.) B@51C5BAO 4;O A3>@0=8O 46 3 MB8;>2>3> A?8@B0: 
1) 22,4       

2) 11,2          

3) 67,2         

4) 5,6 

 

56.  0AA0 5 ;8B@>2 ?@>?0=0 ?@8 =.C. @02=0: 
1) 9,8        

2) 4,52         

3) 16,84        

4) 22,40 

 

57.   >;O@=0O <0AA0 0;:0=0 @02=0 100 3/ >;L. +8A;> 0B><>2 2>4>@>40 2 <>;5:C;5 0;:0=0 @02=> 

1) 12          

2) 14          

3) 16          

4) 18 

 

58. %;>6=K9 MD8@ <>6=> ?>;CG8BL ?@8 2708<>459AB288 :0@1>=>2>9 :8A;>BK A: 
1) 0F5B8;5=><        
2) E;>@>2>4>@>4><       
3) MB8;5=><       
4) <5B0=>;>< 

 

59. "B;8G8BL C:ACA=CN :8A;>BC >B MB0=>;0 <>6=> A ?><>ILN 

1) 1@><=>9 2>4K      
2) 384@>:A840 <548 (II)      
3) @0AB2>@0 KMnO4      

4) c>4K 

 

60. �0: 2 1KBC =07K205BAO ?@>4C:B ?8B0=8O, O2;ONI89AO A;>6=K< MD8@>< 3;8F5@8=0 8 =5?@545;L=KE 
:0@1>=>2KE :8A;>B? (�0?8H8B5 >4=> A;>2> 2 8<5=8B5;L=>< ?04565 548=AB25==>3> G8A;0) 

 

61. �0: 2 1KBC =07K20NBAO A;>6=K5 MD8@K 3;8F5@8=0 8 2KAH8E :0@1>=>2KE :8A;>B? (�0?8H8B5 >4=> A;>2> 
2 8<5=8B5;L=>< ?04565 548=AB25==>3> G8A;0). 
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62. 1B0=48>;-1,2 <>65B @5038@>20BL A: 
�) 384@>:A84>< <548 (II)          
�) >:A84>< 65;570 (II)         
�) E;>@>2>4>@>4>< 

�) 2>4>@>4><             
�) :0;85<          
�) C:ACA=>9 :8A;>B>9 

(�0?8H8B5 A>>B25BAB2CNI85 1C:2K 2 0;D028B=>< ?>@O4:5). 
 

63. � AE5<5 >@30=8G5A:>3> A8=B570 
     384@>;87 

)  ------² %6!5%!2"!      25I5AB2>< ) O2;O5BAO: 
 

1) %!3"!       
2) %6!5%!2Cl       

3) %6!5%!3        

4) %6!6 

 

64. � AE5<5 
                                                !3$"4              H2SO4 

           2 %!2 ═ %!2 + 2 !2" -------² 2 � -----² �    A>548=5=8O � 8 �, A>>B25BAB25==>: 
1) %! ≡ %! , %!3%"!                           
2) %!2 - %!2, %!3%"! 

      |          | 

   "!     "! 

3) %!3%!2"!, %!3%!2 3"- %!2%!3      

4) %!3%!2"!, %!3%!2%!2%!3 

 

65. 'AB0=>28B5 <>;5:C;O@=CN D>@<C;C 481@><0;:0=0, A>45@60I53> 85,11% 1@><0. 
 

66. #@8 A3>@0=88 9 3 ?@545;L=>3> 2B>@8G=>3> 0<8=0 2K45;8;>AL 2,24 ; 07>B0 8 8,96 ; C3;5:8A;>3> 3070. 
"?@545;8B5 <>;5:C;O@=CN D>@<C;C 0<8=0. 

 

67. $50:F859 27,6 3 MB0=>;0 A 56 3 >:A840 <548 (II) ?>;CG8;8 0;L45384 <0AA>9 18,48 3. +5<C @025= 2KE>4 
?@>4C:B0 @50:F88 (2 %) >B B5>@5B8G5A:8 2>7<>6=>3>? 

 

68. #@8 2708<>459AB288 MB8;>2>3> A?8@B0 <0AA>9 55,2 3 A >:A84>< <548 (II) ?>;CG5=> 50 3 0F5B0;L453840. 
�0:>2 2KE>4 (2 %) 0F5B0;L453840 >B B5>@5B8G5A:8 2>7<>6=>3>? 

 

В4@84=B № 2 

1. !0720=8O «>@30=8G5A:85 25I5AB20» 8 «>@30=8G5A:0O E8<8O» 225; 2 =0C:C: 
1)  .�. �><>=>A>2                                  
2) �.�.  5=45;552 
3) �. . �CB;5@>2                                     
4) /. �5@F5;8CA 
 

2. � :0:>< @O4C >@30=8G5A:8E A>548=5=89 =0E>4OBAO B>;L:> 0;:0=K: 
1) %2!6, %3!8, %4!10;                             

2) %2!2, %4!8, %6!6; 

3) %10!20, %8!16, %3!6;                          

4) %!4, %2!4, %4!6. 

 

3. �5I5AB2>, AB@C:BC@=0O D>@<C;0 :>B>@>3> =07K205BAO 
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%!3 3%! 3 %! 2  - % ≡ % - %! 2 - %!3   

                        | 

                        %!3 

 

1) 6-<5B8;35?B8=-3     

2) 2-<5B8;35?B8= -4     

3) 2-<5B8;35:A8= -3     

4) 2-<5B8;35?B5= -3 

 

4. � :;0AAC 0;:8=>2 >B=>A8BAO 
1) %2!4        

2) %!4         

3) %2!6          

4) %2!2  

 

5. �;8=0 A2O78 %-% 8 20;5=B=K9 C3>; 2 <>;5:C;0E 0;:0=>2 
1) 0,120 =<, 120°     
2) 0,154 =<, 109°28´     
3) 0,140 =<, 120°     
4) 0,134 =<, 109°28´ 
 

6. �5><5B@8G5A:0O D>@<0 <>;5:C;K <5B0=0 
1) B5B@0M4@8G5A:0O       
2) ;8=59=0O       
3) >1J5<=0O       
4) ?;>A:0O 
 

7. "1I0O D>@<C;0 3><>;>3>2 @O40 0;:0485=>2 
1) %nH2n+2    

2) %nH2n     

3) %nH2n-2    

4) %nHn-2    

 

8. &8? E0@0:B5@=KE 4;O 0;:5=>2 @50:F89, >1CA;>2;5==KE =0;8G85< π-A2O78 2 <>;5:C;0E 
1) 70<5I5=8O        
2) @07;>65=8O        
3) >1<5=0         
4) ?@8A>548=5=8O 
 

8. %E>4AB2> 87><5@>2 <564C A>1>9 

1) 2 A>AB025       
2) 2 AB@>5=88        
3) 2 A2>9AB20E        
4) 2 A?>A>10E ?>;CG5=8O 
 

10. �5I5AB2>, AB@C:BC@=0O D>@<C;0 :>B>@>3> =07K205BAO 
                                            %!3 

 ׀                                             
                      %!3 3 %!2 3 % 3 %!3        

 ׀                                                                    
                                             %!2 - %!3 

 

1) 35?B0=     
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2) 3,3-48<5B8;?5=B0=     
3) 3-<5B8;-3-MB8;1CB0=     
4) 2-<5B8;-2-MB8;1CB0= 

 

11. %B@C:BC@=0O D>@<C;0 2,3-48<5B8;1CB0=0 
          1) !3% 3 %! - %! 3 %!3                    2)            %!3 

                          |        |                                                  | 

                         %!3   %2!5                                               !3% 3 % 3 %!2 3 %!3 

                                                                                      | 

                                                                                     %!3 

          3) !3% 3 %! - %! 3 %!3                    4) !3% 3 %! 3 %!2 3 %! - %!3 

                          |         |                                                  |                   | 

                          %!3   %!3                                               %!3                     %!3   

 

12. %:>;L:> 25I5AB2 87>1@065=> A;54CNI8<8 AE5<0<8 C3;5@>4=>3> A:5;5B0 
          %-%-%;        %                   %-%-%  ;                 %           %-%       %-%-%-% ;      % 

                               |                         |                        /                   |   ;                        / 

                              %-%  ;                %             % 3 %    ;          %-%                      %-%-%-% ; 
                               |                                                  \                                                \ 

                              %                                                  %                                                % 

              % 

               | 

          %-%-%-%-% 

               | 

              % 

 

1)  2        

2) 3       

3) 4       

4)  5 

 

13. %:>;L:> 25I5AB2 87>1@065=> A;54CNI8<8 D>@<C;0<8: 
          0) !"-%!-%!3                           1)              %!3                                   2) %!3 3 %! - %!2- %!3 

                       |                                                |                                            | 

                      %!2-%!3                       %!3 3 % - %!2- "!                        "!     
                                                                        | 

                                                                       ! 

           3)              %!3                                 4)                %!3   

                             |                                                | 

                 %!3 3 %! - %!2                       %!3 3 % - %!2- "! 

                                      |                                       | 

                                      "!                                  %!3   

 

1) 5          

2) 2        

3) 3         

4) 4 

 

14. �7><5@>< 1CB0=>2>9 :8A;>BK O2;O5BAO 
1) 1CB0=>;    
2) ?5=B0=>20O :8A;>B0     
3) 1CB0=0;L      
4) 2-<5B8;?@>?0=>20O :8A;>B0 
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15. �7><5@0<8 O2;ONBAO 
1) ?5=B0= 8 ?5=B0485=    
2) C:ACA=0O :8A;>B0 8 <5B8;D>@<80B 
3) MB0= 8 0F5B8;5=                                   
4) MB0=>; 8 MB0=0;L 
 

16. �5=7>; 87 0F5B8;5=0 2 >4=C AB048N <>6=> ?>;CG8BL @50:F859 

1) 45384@8@>20=8O     
2) B@8<5@870F88    
3) 384@8@>20=8O     
4) 384@0B0F88 

 

17. $50:F859 70<5I5=8O O2;O5BAO: 
            hυ 

1) %!4 + %l2 ²            
2) %2!2 + %l2 ²           
3) %8!16 + !2 ²       
4) %2!4 + %l2 ² 

 

18. �0G5AB25==0O @50:F8O 4;O D5=>;0 
1) %6!5"! + NaOH ² C6H5ONa + H2O 

2) 2 %6!5"! + 2 Na ² 2 C6H5ONa + H2 ± 
3) 3 %6!5"! + FeCl3 (@-@) ² (C6H5O3)Fe³ + HCl 
4) %6!5"! + C2H5OH ² C6H5OC2H5 + H2O 

 

19. '@02=5=85 @50:F88, >B@060NI55 ?>;CG5=85 0F5B8;5=0 ?> <5B>4C  .�.�CG5@>20: 
1) %2!5"! + ["] ² %!3-%"! + !2" 

2) %!3-%!2Cl + 2 N0"! ² %!3%"! + 2 N0Cl + !2" 

                                             Hg2+ 

3) %!≡%! + !2" ² %!3%"! 

4) %!2═%!2 + "2 ² 2 %!3%"! 

 

20. "1@07>20=85 ?5?B84=>9 A2O78 >ACI5AB2;O5BAO 70 AG5B 3@C?? 

1) 3%"! 8 3N!2      

2) 3"! 8 -N!2     

3) 3%""! 8 - N!2     

4) 3%""! 8 -N"2     

 

21. #@52@0I5=85 =>A8B =0720=85 
           %6!12"6 ² 2 %!3 3 %! 3 %""! 

                                              | 

                                             "! 

            

1) <>;>G=>:8A;>5 1@>65=85 3;N:>7K               
2) >:8A;5=85 3;N:>7K 

3) 45AB@C:F8O A0E0@>7K                                       
4) A?8@B>2>5 1@>65=85 3;N:>7K 

 

22. +8A;> 87><5@>2, 8<5NI8E D>@<C;C %4!8, @02=> 
1)  2      

2) 3      

3) 4       
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4) 5 

 

23. +8A;> 87><5@>2, 8<5NI8E D>@<C;C %5!12 , @02=> 
1) 5      

2) 2        

3) 3        

4) 4 

 

24. #@52@0I5=85 1CB0=0 2 1CB5= >B=>A8BAO : @50:F88 

1) ?>;8<5@870F88    
2) 45384@8@>20=8O    
3) 45384@0B0F88    
4) 87><5@870F88 

 

25. �708<>459AB285 <5B0=0 A E;>@>< O2;O5BAO @50:F859 

1) A>548=5=8O      
2) 70<5I5=8O       
3) >1<5=0       
4) >:8A;5=8O 
 

26. %> A2565>A0645==K< 384@>:A84>< <548 2708<>459AB2C5B 
1) 3;8F5@8=, MB0=>;                                  
2) D>@<0;L45384, 87>?@>?8;>2K9 A?8@B 
3) <C@02L8=K9 0;L45384, MB0=                 
4) D>@<0;L45384, 3;8F5@8= 

 

27. % C:ACA=>9 :8A;>B>9 2708<>459AB2C5B 
1) E;>@84 :0;8O       
2) 384@>AC;LD0B :0;8O      
3) :0@1>=0B :0;8O     
4) =8B@0B :0;8O 
 

28. #@>4C:BK 384@>;870 15;:>2 
1) 3;8F5@8=        
2) 0<8=>:8A;>BK      
3) :0@1>=>2K5 :8A;>BK     
4) 3;N:>70 
 

29. #@8 2708<>459AB288 :0@1>=>2KE :8A;>B 8 A?8@B>2 >1@07CNBAO 
1) ?@>ABK5 MD8@K      
2) A;>6=K5 MD8@K     
3) 0;L45384K      
4) 0<8=>:8A;>BK 

 

30. �;N:>70 >B=>A8BAO : 
1) <>=>A0E0@840<      
2) 48A0E0@840<     
3) >;83>A0E0@840<      
4) ?>;8A0E0@840< 

 

31. *5;;N;>70 >B=>A8BAO : 
1) <>=>A0E0@840<      
2) 48A0E0@840<      
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3) >;83>A0E0@840<     
4) ?>;8A0E0@840< 

 

32. $50:F8O, =5 E0@0:B5@=0O 4;O 0;:0=>2 
1) ?@8A>548=5=8O    
2) @07;>65=8O     
3) 70<5I5=8O      
4) 3>@5=8O 
 

33. %2O7L, C45@6820NI0O ?5@28G=CN AB@C:BC@C 15;:0 
1) 48AC;LD84=K9 <>AB8:    
2) 2>4>@>4=0O    
3) ?5?B84=0O    
4) A;>6=>MD8@=K9 <>AB8: 
 

34. %C<<0 :>MDD8F85=B>2 2 C@02=5=88 ?>;CG5=8O %2!2  87 :0@1840 :0;LF8O, @02=0 
1)  2       

2)  3       

3)  4         

4)  5 

 

35. #@8 3>@5=88 1  >;L MB0=0 >1@07CNBAO 25I5AB20 :>;8G5AB2>< 

1) 1  >;L %"2 8 1  >;L !2"                 
2) 1  >;L %"2 8 2  >;L !2" 

3) 2  >;L %"2 8 3  >;L !2"                 
4) 2  >;L %"2 8 4  >;L !2" 

 

36. (C=:F8>=0;L=CN 3@C??C 3"! A>45@60B <>;5:C;K 

1) 0;L45384>2     
2) A;>6=KE MD8@>2     
3) A?8@B>2     
4) ?@>ABKE MD8@>2 
 

37. �0@1>:A8;L=CN 3@C??C A>45@60B <>;5:C;K 

1) A;>6=KE MD8@>2   
2) 0;L45384>2   
3) <=>3>0B><=KE A?8@B>2   
4) :0@1>=>2KE :8A;>B 
 

38. $048:0; 28=8; 
1) %!2 = %! 3 %!2 -     

2) %!2 = %-    

                  | 

               %!3 

3) %!3 3 %! =  %! -      
4) %!2 = %! 3 
 

39. !0720=85 >4=>20;5=B=>3> @048:0;0 45:0=0 
1) 45:8;       
2) 45:0=         
3) 45F8;        
4) 45F5=8; 
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40. �>@5=85 MB8;0<8=0 A>?@>2>6405BAO >1@07>20=85< C3;5:8A;>3> 3070, 2>4K 8 : 
1) 0<<80:0      
2) 07>B0       
3) >:A840 07>B0 (II)      
4) >:A840 07>B0 (IV) 
 

41. � @57C;LB0B5 45384@0B0F88 ?@>?0=>;0-1 >1@07C5BAO 
1) ?@>?0=>;-2        

2) ?@>?0=        
3) ?@>?5=        
4) ?@>?8= 

 

42. +8A;> σ-A2O759 2 <>;5:C;5 1CB5=0 3 2 

1) 4     

2) 6      

3) 9      

4) 11 

 

43. +8A;> σ-A2O759 2 <>;5:C;5 2-<5B8;1CB0=0 
1)  6        

2)  8        

3) 14        

4) 16 

 

44.  � @57C;LB0B5 >:8A;5=8O C:ACA=>3> 0;L453840 ?>;CG05BAO 
1) <5B0=>20O :8A;>B0                       
2) <0A;O=0O :8A;>B0 
3) ?@>?8>=>20O :8A;>B0                   
4) MB0=>20O :8A;>B0 
 

45. � @57C;LB0B5 @50:F88 384@0B0F88 0F5B8;5=0 >1@07C5BAO 
1) <C@02L8=0O :8A;>B0                                  
2) C:ACA=K9 0;L45384 
3) D>@<0;L45384                                            
4) C:ACA=0O :8A;>B0 
 

46. �0@B>D5;L 8A?>;L7C5BAO 2 ?@><KH;5==>AB8 4;O ?>;CG5=8O 
1) 68@>2     
2) 15;:0     
3) F5;;N;>7K      
4) :@0E<0;0 
 

47. �0:>9 C3;52>4 2 >@30=87<5 G5;>25:0 83@05B 3;02=CN @>;L 2 M=5@35B8G5A:>< >1<5=5 
1) D@C:B>70       
2) A0E0@>70        
3) :@0E<0;         
4) 3;N:>70 
 

48. �0:>5 87 25I5AB2 >:07K205B =0 G5;>25:0 =0@:>B8G5A:>5 459AB285: 
1) %2!5"!      
2) %!3%""!      
3) !%""!      
4) %6!12"6 
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49. � :0:>9 87 ?@54;>65==KE 3@C?? 2A5 25I5AB20 O2;ONBAO C3;52>40<8: 
1) A0E0@>70, F5;;N;>70, <C@02L8=0O :8A;>B0 
2) 0F5B0B =0B@8O, C:ACA=0O :8A;>B0, B@8=8B@>F5;;N;>70 
3) 48MB8;>2K9 MD8@, 0F5B0B :0;8O, MB8;5=3;8:>;L 
4) 3;N:>70, :@0E<0;, F5;;N;>70 
 

50. "B=>A8B5;L=0O ?;>B=>ABL 0F5B8;5=0 ?> 2>4>@>4C @02=0 
1) 13        

2) 16       

3) 24        

4) 26 

 

51. 1:>;>38G5A:8 G8ABK< B>?;82>< O2;O5BAO 
1) 2>4>@>4       
2) =5DBL         
3) 15=78=         
4) ?@8@>4=K9 307 
 

52. �0:0O 87 >B=>A8B5;L=KE <>;5:C;O@=KE <0AA A>>B25BAB2C5B <0AA5 1CB0=>;0: 
1)  80       

2) 74       

3) 32       

4) 72         

 

53. "B=>A8B5;L=0O ?;>B=>ABL <5B0=0 (=.C.) ?> 2>74CEC @02=0 
1)  1        

2)  0,55        

3)  1,5         

4)  2 

 

54. �0:>9 >1J5< E;>@>2>4>@>40 2K45;8BAO (=.C.) ?@8 E;>@8@>20=88 ?@>?0=0 >1J5<>< 25 ;, 5A;8 @50:F8O 
845B B>;L:> ?> ?5@2>9 AB0488: 

1) 5         

2) 15         

3) 25          

4) 35 

 

55. �0:>9 >1J5< 2>4>@>40 (=.C.) =5>1E>48< 4;O @50:F88 ?@8A>548=5=8O 53> : ?@>?5=C >1J5<>< 15 ;: 
1) 5        

2) 15          

3) 25          

4) 50 

 

56. #@8 ?>;=>< A3>@0=88 1 ; (=.C.) 1CB0=0 2K45;8;>AL 108,8 :�6. &5?;>2>9 MDD5:8 @50:F88 (:�6/ >;L) 
A3>@0=8O 1CB0=0 @025=: 

1) 42         

2) 108,8         

3) 4872        

4) 2437 

 

57.  >;5:C;0 0;:0=0 A>45@68B 8 0B><>2 2>4>@>40.  >;O@=0O <0AA0 0;:0=0 @02=0: 
1) 38       
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2) 40         

3) 42          

4) 44 

 

58. �84:85 68@K ?5@52>48B 2 B25@4K5 
1) @0AB2>@ �"!       
2) @0AB2>@ �MnO4      

3) 1@><       
4) 2>4>@>4 
 

59. � ?@><KH;5==>AB8 684:85 68@K ?5@52>4OB 2 B25@4K5 4;O ?>;CG5=8O 
1) <K;0       
2) 3;8F5@8=0        
3) <0@30@8=0        
4) >;8DK 

 

60. �0?8H8B5 =0720=85 25I5AB20 ) (?> A8AB5<0B8G5A:>9 =><5=:;0BC@5) 2 F5?8 ?@52@0I5=89: :@0E<0; ² 
3;N:>70 ² ) ² MB8;5= 

 

61.  �0?8H8B5 ?@>?CI5==>5 A;>2> 2 8<5=8B5;L=>< ?04565: 
          �CAB0O <0AA0, >AB0NI0OAO ?>A;5 ?5@53>=:8 =5DB8, =07K205BAO _________________. 
 

62. ";58=>20O :8A;>B0 <>65B 2ABC?0BL 2 @50:F8N A: 
�) !2      

�) 1@><>2>4>@>4><      
�) %8      
�) E;>@84>< E@><0 (III)     
�) N2    �) Na2CO3 

(�0?8H8B5 A>>B25BAB2CNI85 1C:2K 2 0;D028B=>< ?>@O4:5) 
 

63. 1B0=48>;-1,2 <>65B @5038@>20BL A: 
 

64. (5=>; @5038@C5B A: 
�) :8A;>@>4><        
�) 15=7>;><        
�) 384@>:A84>< =0B@8O       
�) E;>@>2>4>@>4>< 

�) =0B@85<          
�) >:A84>< :@5<=8O (IV) 
(�0?8H8B5 A>>B25BAB2CNI85 1C:2K 2 0;D028B=>< ?>@O4:5). 
 

65. � @57C;LB0B5 ?@52@0I5=89 

                   t          t        !2SO4, !NO3            H2              1@><=0O 2>40 

          %!4 ² )1 ² )2 -----------------² )3 ---² )4 ----------² )5 

          � :0G5AB25 :>=5G=>3> ?@>4C:B0 ()5) >1@07C5BAO 
 

1) 1@><15=7>;      
2) 2,4,6-B@81@><0=8;8=       
3) 2-1@><0=8;8=      
4) 1,3-481@><15=7>; 
 

66. � AE5<5 >@30=8G5A:>3> A8=B570 
      ?@8A>548=5=85 
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) -----------² %!2 ═ %! 3 % ═ %!2      8AE>4=>5 25I5AB2> ): 
                                              | 

                                            Cl 

 

1) %!2 ═ %! 3 % ≡ %!                                    
2) %!2 ═ %! 3 %! ═ %!2 

3) %!3 3 %!2 3 %!2 3 %!3                              

4) %!4 

 

67. 'AB0=>28B5 <>;5:C;O@=CN D>@<C;C 0;:5=0, ?@8 384@0B0F88 :>B>@>3> ?>;CG05BAO A?8@B, ?0@K :>B>@>3> 
2 2,07 @070 BO65;55 2>74CE0. 

 

68. 'AB0=>28B5 <>;5:C;O@=CN D>@<C;C ?@545;L=>3> B@5B8G=>3> 0<8=0, A>45@60I53> 23,73% 07>B0 ?> <0AA5. 
 

69. #@8 2708<>459AB288 75 3 40%-=>3> @0AB2>@0 <C@02L8=>3> 0;L453840 A 384@>:A84>< <548 (II) ?>;CG8;8 
40 3 <C@02L8=>9 :8A;>BK. �0:>2 2KE>4 (2 %) :8A;>BK >B B5>@5B8G5A:8 2>7<>6=>3>? 

 

70. 1B0=>; <0AA>9 13,8 3 >:8A;8;8 34 3 >:A840 <548 (II). #>;CG8;8 0;L45384 <0AA>9 9,24 3. +5<C @025= 
?@0:B8G5A:89 2KE>4 (2 %) 0;L453840? 

 

К;NG 8;O ?@>69@:8 ?@468;P=>AB8 6O?>;=9=8O B9AB>6OE 7484=89. В4@84=B № 1 

№ 6>?@>A4 1 2 3 4 5 6 7 8 9 10 

�B69B  3 3 2 2 2 3 3 2 2 1 

 

№ 6>?@>A4 11 12 13 14 15 16 17 18 19 20 

�B69B  2 2 3 2 4 3 3 2 2 2 

 

№ 6>?@>A4 21 22 23 24 25 26 27 28 29 30 

�B69B  2 1 4 1 1 3 2 2 3 1 

 

№ 6>?@>A4 31 32 33 34 35 36 37 38 39 40 

�B69B  3 3 2 3 3 2 2 4 4 2 

 

№ 6>?@>A4 41 42 43 44 45 46 47 48 49 50 

�B69B  2 3 4 4 4 1 1 1 2 1 

 

№ 6>?@>A4 51 52 53 54 55 56 57 58 59 50 

�B69B  1 2 1 2 3 3 1 3 4 4 

 

№ 6>?@>A4 61 62 63 64 65 66 67 68 69 70 

�B69B  <0A;> 68@ ���� 2 3 %2!4Br2 (CH3)2N 70% 95%  

 

К;NG 8;O ?@>69@:8 ?@468;P=>AB8 6O?>;=9=8O B9AB>6OE 7484=89. В4@84=B № 2 

№ 6>?@>A4 1 2 3 4 5 6 7 8 9 10 

�B69B  4 1 1 4 2 1 3 4 3 1 

 

№ 6>?@>A4 11 12 13 14 15 16 17 18 19 20 

�B69B  2 2 4 3 4 2 2 3 3 3 

 

№ 6>?@>A4 21 22 23 24 25 26 27 28 29 30 
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�B69B  3 1 3 3 2 2 4 3 2 2 

 

№ 6>?@>A4 31 32 33 34 35 36 37 38 39 40 

�B69B  1 4 1 3 4 3 3 4 4 3 

 

№ 6>?@>A4 41 42 43 44 45 46 47 48 49 50 

�B69B  2 4 2 3 2 2 4 4 1 4 

 

№ 6>?@>A4 51 52 53 54 55 56 57 58 59 50 

�B69B  1 1 1 2 3 2 4 4 4 3 

 

№6>?@>A4 61 62 63 64 65 66 67 68 69 70 

�B69B  MB0=>; <07CB ��� ��� 2 1 %3!6 (%!3)3N 87% 70% 

 

 4789; 2. �5щ4O 8 =9>@74=8G9A:4O E8<8O  
В4@84=B № 1 

1. #@8 2708<>459AB288 3,42 3 <5B0;;0 A 2>4>9 2K45;O5BAO 448 <; 2>4>@>40 (=.C.). 1B8< <5B0;;>< O2;O5BAO: 
0) =0B@89;  
1) ;8B89;  
2) :0;89;  
3) @C18489 

 

2.  >;O@=0O <0AA0 M:2820;5=B0 !3$"4 @02=0 32,6 3/<>;L.  2 C@02=5=88 @50:F88                                                 
0) NaOH + H3PO4² NaH2PO4+H2O;                                                 

1) 2NaOH + H3PO4² NaHPO4+2H2O;                                               

2) 3NaOH + H3PO4² Na3PO4+3H2O. 

 

3. &5<?5@0BC@=K9 :>MDD8F85=B A:>@>AB8 @025= 2. %:>@>ABL E8<8G5A:>9 @50:F88 ?@8 ?>=865=88 
B5<?5@0BC@K =0 30º       

0) C<5=LH8BAO 2 8 @07;  
1) C<5=LH8BAO 2 4 @070;                                                                                                                                
2) C<5=LH8BAO 2 6 @07;   
3) C<5=LH8BAO 2 16 @07.                 
 

4. �028A8<>ABL A:>@>AB8 @50:F88 >1I53> B8?0 0� + 2� ² dD + eE >B :>=F5=B@0F88 >?8AK205BAO >A=>2=K< 
?>ABC;0B>< E8<8G5A:>9 :8=5B8:8 3 70:>=>< 459AB2CNI8E <0AA. �3> <0B5<0B8G5A:>5 2K@065=85: 

0) V = k [A]·[B];     
1) V = k [A]E·[B]y; 

2) V = k [A]a·[B]b;   
3) V = k [D] ·[E] / [A] ·[B].           
 

5. �7<5=5=85 402;5=8O =5 2K7>25B A<5I5=8O @02=>25A8O 2 @50:F8OE:                                         
1) 2SO2+O2´2SO3;                                                                         

2) 4HCl+O2´2H2O+2Cl2;                                               

3) %!3COOH+C2H5OH´CH3COOC2H5+H2O;                             

4) MgCO3´MgO + CO2;                                                       

5) H2 + I2´2HI.                                                                                 
 

0) 1, 2;  
1) 3, 4;  
2) 5;   
3) 3, 5. 
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6. �A;8 >1I55 402;5=85 2 A8AB5<5 2SO2+"2´2SO3 C25;8G8BL 2 4 @070 A:>@>ABL ?@O<>9 @50:F88: 
0) =5 87<5=8BAO;                   
1) C<5=LH8BAO 2 64 @070;                                                                      
2) C25;8G8BAO 2 64 @070;       
3) C25;8G8BAO 2 16 @07. 
 

7. 1;5:B@>==0O :>=D83C@0F8O 8>=0 Zn2+ A>>B25BAB2C5B D>@<C;5:                                                                                        
0) 1s22s22p4;                   

1) 1s22s22p63s23@6;                                               

2) 1s22s22p63s23@63d10;   

3) 1s22s22p63s23@63d10 4s24@6.                                                       

 

8.1=5@3859 8>=870F88 =07K205BAO M=5@38O, =5>1E>48<0O 4;O                                                                           
0) ?@8A>548=5=8O M;5:B@>=0 : 0B><C;       
1) >B@K20 M;5:B@>=0 >B 0B><0;                                            
2) ?@52@0I5=8O 0B><0 2 8>=;   
3) ?@52@0I5=8O <>;5:C; 2 0:B82=>5 A>AB>O=85. 
 

9. �>==CN :@8AB0;;8G5A:CN @5H5B:C 8<55B:                             
0) DB>@84 =0B@8O;  
1) 2>40;  
2) A5@51@>;  
3) 1@>< 

 

10. �>20;5=B=0O A2O7L <564C 0B><0<8 8<55B <5AB> 2 25I5AB25: 
0) MgCl2;   

1) H2S;   

2) CaS;    

3) �3P.     

 

11. % C25;8G5=85< 70@O40 O45@ 0B><>2 2 @O4C Li²Na²K²Rb <5B0;;8G5A:85 A2>9AB20           
0) CA8;820NBAO;  
1) >A;01520NB;                                                                   
2) =5 87<5=ONBAO;  
3) 87<5=O5BAO ?5@8>48G5A:8.                                                                                           
 

12. "A=>2=K5 A2>9AB20 CA8;820NBAO 2 @O4C 
0) NaOH 3 Mg(OH)2 3 Al(OH)3 

1) LiOH 3 NaOH 3 KOH 

2) Ba(OH)2 3  Sr(OH)2 3 Ca(OH)2 

3) Al(OH)3 -  Mg(OH)2 3 Be(OH)2 

 

13. 0AA>20O 4>;O A>;8 2 @0AB2>@5, ?@83>B>2;5==>< 87 80 3  2>4K 8 20 3 A>;8:     
0) 0,1;  
1) 0,2;  

2) 0,4;  

3) 0,8. 
 

14.  0AA0 384@>:A840 =0B@8O, =5>1E>48<>3> 4;O ?@83>B>2;5=8O 200 <; 0,1  @0AB2>@0: 
 0) 13;    
1) 23;    
2) 0,83;   



57 

 

3) 43.           
        

15. %@548 ?5@5G8A;5==KE :8A;>B H2S, HF, HCl, HBr, HI =081>;55 A8;L=0O A B>G:8 7@5=8O M;5:B@>;8B8G5A:>9 
48AA>F80F88                                                                                                                 

0) H2S;  

1) HF;   
2) HCl;  

3) HBr;   

4) HI.  
 

16. �>=F5=B@0F8N 384@>:A84 8>=>2 2 @0AB2>@5, @! :>B>@>3> @025=:            
0) 10-3 <>;L/;;   
1) 10-11 <>;L/;;   
2) 3 <>;L/;;   
3) 11 <>;L/;.       
 

17. �0:>9 87 8>=>2 >?@545;O5B @50:F8N A@54K 2 @0AB2>@5 :0@1>=0B0 =0B@8O:    
0) !+;   

1) !%"3
-;   

2) %"3
2-;   

3) "!-.     

 

18. %>;LN, 384@>;87CNI59AO ?> :0B8>=C O2;O5BAO: 
0) :0@1>=0B =0B@8O;  
1) AC;LD0B <548;  
2) AC;LD84 0<<>=8O;                                               
3) E;>@84 =0B@8O 
 

19.%@548 ?5@5G8A;5==KE >:8A;8B5;L=>-2>AAB0=>28B5;L=K<8 O2;ONBAO @50:F88: 
1) 2Al(OH)3+3H2SO4²Al2(SO4)3+6!2"; 

2) 2Al+3S²Al2S3; 

3) 2!2+"2 ² 2!2"; 
4) 6NaOH+P2O5 ² Na3PO4+3!2". 
 

0) 1,2;   
1) 2,4;  
2) 1,4;   
3) 2,3.                                                                                                   
 

20.%5@0 O2;O5BAO 2>AAB0=>28B5;5< 2. E8<8G5A:>9 @50:F88:                                                                                                
0) H2SO4(@071.) + Zn ² ZnSO4+ H2±; 
1) 2H2SO4(:>=F.) + Cu² CuSO4+ SO2+2H2O; 

2) H2S+2NaOH²Na2S + 2H2O; 

3) 2H2S +3O2²2SO2+2H2O.                                                         

 

21. � :><?;5:A=>< A>548=5=88 [Ag(NH3)2]CI :><?;5:A>>1@07>20B5;5< O2;O5BAO:  
0) 8>= A5@51@0;  
1) 0<<80:;   
2) E;>@84 - 8>=K;    
3) E;>@.           
     

22.�><?;5:A=>5 A>548=5=85     NH4[Cr(SCN)4(NH3)2] =07K205BAO                                                                      
0) 480<<8=B5B@0B8>F80=> E@><0B (III) 0<<>=8O;           
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1) 0<<>=89 3 E@><0B (III) B5B@0F80=>480<<8=;                                                                           
2) E@>< B5B@0F80=>480<<8=0<<>=8O; 
3) 0<<>=89 E@><(III) B5B@0F80=> 0<<80:.                           
 

23. �84@84K 3 MB> A>548=5=8O 2>4>@>40 A:  
0) :8A;>@>4><;  
1) A5@>9;  
2) 07>B><;  
3) <5B0;;0<8. 
 

24. � @50:F88: CuO+H2=Cu+H2O 2>4>@>4 ?@>O2;O5B A2>9AB20 
0) >:8A;8B5;O;  
1) 2>AAB0=>28B5;O;  
2) >:8A;8B5;O 8 2>AAB0=>28B5;O;  
3) =5 ?@>O2;O5B >:8A;8B5;L=> - 2>AAB0=>28B5;L=KE A2>9AB2. 
 

25. #@8 2708<>459AB288 I5;>G=KE <5B0;;>2 A 2>4>9 >1@07CNBAO: 
0)  5"2 8 !2;  

1)  5"! 8 !2;  

2)  5"! 8 !2"2;  

3)  5"! 8 "2. 

 

26. �84@>:A84 :0;8O @5038@C5B A :064K< 87 ?5@5G8A;5==KE 25I5AB2: 
0) ":A84 C3;5@>40 (II) 8 65;57>;  
1) 65;57> 8 >:A84 0;N<8=8O;  
2) >:A84 0;N<8=8O 8 E;>@84 65;570 (III);  
3) E;>@84 65;570 (III) 8 384@>:A84 <03=8O 
 

27. ":A84 8 384@>:A84 15@8;;8O >1;040NB: 
0) >A=>2=K<8 A2>9AB20<8;  
1) 0<D>B5@=K<8 A2>9AB20<8;  
2) :8A;>B=K<8 A2>9AB20<8; 
3) 8=5@B=K. 
 

28. �84@>:A84 :0;LF8O =5 @5038@C5B A 
0) NaCl;  
1) SO2

-;  

2) H3PO4;  

3) NH4Cl 

 

29. �;O 384@>:A840 0;N<8=8O =5 E0@0:B5@=>:  
0) @07;>65=85 ?@8 =03@520=88; 
1) 2708<>459AB285 A @0AB2>@>< 384@>:A840 :0;8O;  
2) 2708<>459AB285 A A5@=>9 :8A;>B>9;  
3) 2KB5A=5=85 <5=55 0:B82=KE <5B0;;>2 87 @0AB2>@>2 A>;59 

 

30. �;N<8=>B5@<8O 3 MB>& 

0) ?>:@KB85 0;N<8=85< <5B0;;8G5A:8E 8745;89;  
1) 2>AAB0=>2;5=85 <5B0;;>2 87 8E >:A84>2 0;N<8=85<;  
2) ?@>:0;820=85 >:A840 0;N<8=8O. 
 

31. ":A84 C3;5@>40 (IV) ?@>O2;O5B A2>9AB20: 
0) =5A>;5>1@07CNI53> >:A840;  
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1) A8;L=>3> >:8A;8B5;O;  
2) :8A;>B=>3> >:A840; 
3) 0<D>B5@=>3> >:A840 
 

32. '3;5@>4 ?@>O2;O5B A2>9AB20 2>AAB0=>28B5;O 2 @50:F88: 
0) Ca"+%"2=;  

1) Al + %=;  
2) C+!2O=;  

3) % + N0 = 

 

33. �7>B=0O :8A;>B0 @5038@C5B A :064K< 87 ?5@5G8A;5==KE 25I5AB2: 
0) Au 8 Cu;  
1) Cu 8 Na2CO3;  

2) Na2CO3 8 SiO2;  

3) SiO2 8 Zn. 
 

34. %C<<0 :>MDD8F85=B>2 2 A;54CNI5< C@02=5=88 E8<8G5A:>9 @50:F88 @02=0: 
%u+!NO3(:>=F.) = 

0) 11;  
1) 24;  
2) 20;  
3) 10. 
 

35. $07102;5==0O A5@=0O :8A;>B0 =5 @5038@C5B A: 
0) @BCBLN;  
1) 65;57><;  
2) F8=:><;  
3) <0@30=F5<. 
 

36. #@8 M;5:B@>;875 @0AB2>@0 AC;LD0B0 =0B@8O A C3>;L=K<8 M;5:B@>40<8 =0 :0B>45 8 0=>45 2K45;O5BAO 
A>>B25BAB25==>: 

0) 2>4>@>4 8 :8A;>@>4;  
1) =0B@89 8 >:A84 A5@K (IV);  
2) 2>4>@>4 8 A5@>2>4>@>4. 
 

37. %>;O=0O :8A;>B0 =5 @5038@C5B A 
0) AgNO3;  

1) Ag;  
2) CuO;   
3) Cu(OH)2. 

 

38. �0:0O 87 ?@82545==KE =865 @50:F89 =5 845B: 
0) H2O+F2=;  

1) KI+Cl2=;  

2) KBr+I2=;  

3) KBr + Cl2 
 

39.  � F5?8 ?@52@0I5=89 Fe (OH)3 ² X² FeCl3 25I5AB2>< «)» O2;O5BAO 
0) Fe2O3 

1) Fe(NO3)2 

2) FeCl2 

3) Fe (OH)2 

                                                  KOH        BaCl2 
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40. � F5?8 ?@52@0I5=89 SO3       ²    X1   ²    X2      25I5AB2>< «)2» O2;O5BAO 
0) Ba(OH)2 

1) BaSO3 

2) BaSO4 

3) BaO 

       

В4@84=B № 2 

1. #@8 2708<>459AB288 4,6 3 <5B0;;0 A 8>4>< >1@07C5BAO 8>484 <0AA>9 30 3. 1B8< <5B0;;>< O2;O5BAO: 
0) =0B@89;  

1) ;8B89;  
2) :0;89;  
3) F5789 

 

2.  >;O@=0O <0AA0 M:2820;5=B0 Al2(SO4)3 @02=0 57 3/<>;L 2 C@02=5=88 @50:F88                                     
0) Al2(SO4)3 + 6KOH² 2Al(OH)3 + 3K2SO4; 

1) Al2(SO4)3 + 2KOH² 2(AlOH)SO4 + K2SO4; 

2) Al2(SO4)3 + 12KOH² 2K3[Al(OH)6] +3 K2 SO4. 

 

3. &5<?5@0BC@=K9 :>MDD8F85=B E8<8G5A:>9 @50:F88 @025= 2. #@8 ?>2KH5=88 B5<?5@0BC@K =0 
40º% A:>@>ABL MB>9 @50:F88 2>7@0AB5B 2:  

0) 16 @07;     
1) 8 @07;     
2) 4 @070;       
3) 32 @070. 
 

4. � A8AB5<5, 345 ?@>8AE>48B @50:F8O H2+Cl2´2HCl C25;8G8;8 402;5=85 2 3 @070. #@8 MB>< 2>7@>A;0 
A:>@>ABL A8=B570 HCl  

0) 2 3 @070;      
1) 2 6 @07;      
2) 2 24 @070;     
3) 2 9 @07. 
 

5. !0 A>AB>O=85 E8<8G5A:>3> @02=>25A8O :>=:@5B=>9 @50:F88 =5 >:07K205B 2;8O=85:                                                           
0) :>=F5=B@0F8O @5038@CNI8E 25I5AB2;   
1) B5<?5@0BC@0;                                                                                  
2) ?@8@>40 @5038@CNI8E 25I5AB2;            
3) 402;5=85.                                                                                   
 

6. � @50:F88 !2(3) + I2(3) ´ 2!I 3 Q C25;8G8BL 2KE>4 8>4>2>4>@>40 <>6=>: 
0) ?>2KA82 402;5=85;  
1) ?>=8782 402;5=85;  
2) ?>2KA82 B5<?5@0BC@C;  
3) ?>=8782 B5<?5@0BC@C 
 

7. 1;5:B@>==0O :>=D83C@0F8O, A>>B25BAB2CNI0O AB@>5=8N 0B><0 E;>@0:     
0) 25,85,85,25;   
1) 25,85,75;   
2) 25,85,185,85,25;   
3) 25,85,65.     
 

8. 1;5:B@>==0O :>=D83C@0F8O 8>=0 Zn2+ A>>B25BAB2C5B D>@<C;5:                                                                                                 
0) 1s22s22p4;                   

1) 1s22s22p63s23@6;                                               
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2) 1s22s22p63s23@63d10;   

3) 1s22s22p63s23@63d10 4s24@6.                                                       

 

9.  �>==0O A2O7L <564C 0B><0<8 8<55B <5AB> 2 25I5AB25:                                                                          
0) PCl3;     

1) SO2;   

2) Na3P;     

3) I%l.                                                 
 

10. !081>;55 2K@065=K <5B0;;8G5A:85 A2>9AB20 C 0B><0:                                                            
0) ;8B8O;     
1) =0B@8O;      
2) :0;8O;        
3) :0;LF8O 
 

11. � @O4C Be 3 Mg 3 Ca 3 Sr ?@>8AE>48B 
 0) >A;01;5=85 <5B0;;8G5A:8E A2>9AB2;    
1) C25;8G5=85 M;5:B@>>B@8F0B5;L=>AB8;   
 2) C<5=LH5=85 G8A;0 20;5=B=KE M;5:B@>=>2;   
3) C<5=LH5=85 A8;K ?@8BO65=8O 20;5=B=KE M;5:B@>=>2 : O4@C 
 

12.  0AA0 E;>@840 =0B@8O, :>B>@0O ?>B@51C5BAO 4;O ?@83>B>2;5=8O   5 % @0AB2>@0 <0AA>9 480 3.                                                                               
0) 12 3;  
1) 24 3;  
2) 48 3;   
3) 98 3.                                                                                 
 

13.  0AA0 ACE>3> >AB0B:0 AC;LD0B0 <03=8O, :>B>@CN <>6=> ?>;CG8BL ?@8 2K?0@820=88 300<; @0AB2>@0 A 
:>=F5=B@0F859 0,2 <>;L/;:                                                                                                                            

0) 6,23;    
1) 10,23;    
2) 7,23;     
3) 8,23.                                                                                   
 

14. �=0G5=85 @!   =59B@0;L=>3> @0AB2>@0 
 0) 1;   
1) 0;    
2) 7;    

3) 10-14.                                                                                               

 

15. �>==>5 ?@>872545=85 2>4K ?@8 25º% @02=>:                                                                           
0) 7;   
1) 14;  
2) 10-14;   

3) 10-18.  

 

16. $0AB2>@K A>;59, 8<5NI85 7=0G5=85 @!>7?         
1) AC;LD0B 0<<>=8O;  
2) =8B@0B <03=8O;   

3) AC;LD84 :0;8O;   
4) :0@1>=0B =0B@8O. 
 

0) 1, 2;   
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1) 2, 3;   
2) 3, 4;   
3) 1, 4.                                                                                               
 

17. %>;LN, 384@>;87CNI59AO ?> :0B8>=C O2;O5BAO: 
0) :0@1>=0B =0B@8O;  
1) AC;LD0B <548;  
2) AC;LD84 0<<>=8O;                                               
3) E;>@84 =0B@8O 
 

18. �7>B O2;O5BAO >:8A;8B5;5< 2 @50:F88, ?@>B5:0NI59 ?> C@02=5=8N:                                                                                  
0) HNO3+KOH²KNO3+H2O; 

1) 4NH3 + 5O2² 4NO+6H2O; 

2) 4HNO3+ Cu² Cu(NO3)2+2NO2+2H2O; 

3) NH3+HCl² NH4Cl.                                                                                                             

 

19. %B5?5=L >:8A;5=8O 07>B0 2 A>548=5=88 (NH4)2Cr2"7: 

0) -3;  

1) +1;  
2) +3;  
3) +5.                                         
 

20. � :><?;5:A=>< A>548=5=88 �[Ag(%N)2]  ;830=40<8 O2;ONBAO: 
0) :0;89;   
1) A5@51@>;   
2) F80=84 3 8>=K;  
3) 8>=K A5@51@0 
 

21. %@548 ?@82545==KE :><?;5:A=KE A>548=5=89 E;>@84 ?5=B00<<8=E;>@?;0B8=K (IV):        
0) [PtCI4 (NH3)2];     

1) [PtCI (NH3)5] CI3;                                                                           

2) [Pt(NH3)5] CI4;  

3) NH4 [PtCI4].                                             

 

22. �>4>@>4 ?@>O2;O5B AB5?5=L >:8A;5=8O -1 2 A>548=5=8OE: 
0) 30;>35=>2>4>@>40E;  
1) 2>45;  
2) 384@>:A840E;  
3) 384@840E. 
 

23. � @50:F88: 2Na+H2=2NaH 2>4>@>4 ?@>O2;O5B A2>9AB20 
0) >:8A;8B5;O;  
1) 2>AAB0=>28B5;O;  
2) >:8A;8B5;O 8 2>AAB0=>28B5;O;  
3) =5 ?@>O2;O5B >:8A;8B5;L=> - 2>AAB0=>28B5;L=KE A2>9AB2. 
 

24. �>@5=85 :0;8O 2 :8A;>@>45 ?@82>48B : >1@07>20=8N: 
0) �2";  
1) � 3N;  

2) �2"2;  

3) �"2. 

 

25. �B><K I5;>G=KE <5B0;;>2: 
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0) O2;ONBAO A8;L=K<8 2>AAB0=>28B5;O<8;  
1) O2;ONBAO A8;L=K<8 >:8A;8B5;O<8;    
2) ?@0:B8G5A:8 =5 ?@>O2;ONB >:8A;8B5;L=>-2>AAB0=>28B5;L=KE A2>9AB2. 
 

26. "1KG=>5 (>:>==>5) AB5:;> 8<55B A;54CNI89 A>AB02: 
0) Na2O · %0" · 6SiO2;  

1) �2O · %0" · 6SiO2;  

2) �2O · PbO · 6SiO2. 

 

27. #>AB>O==0O 65AB:>ABL 2>4K >1CA;>2;5=0 ?@8ACBAB285<: 
0) E;>@84>2 8 AC;LD0B>2 =0B@8O 8 :0;8O;  
1) E;>@84>2 8 AC;LD0B>2 :0;LF8O 8 <03=8O;  
2) E;>@84>2 8 :0@1>=0B>2 :0;LF8O 8 <03=8O;  
3) 384@>:0@1>=0B>2 8 :0@1>=0B>2 :0;LF8O 8 <03=8O. 
 

28. #@>F5AA 2708<>459AB28O 2>4=KE @0AB2>@>2 Na"! 8 Al("!)3 <>6=> ?@54AB028BL A;54CNI8< 
C@02=5=85<: 

0) Na"!+Al("!)3=NaAl"2+2!2";  
1) 3Na"!+Al("!)3=Na3[Al("H)6]; 
2) Na"!+Al("!)3=@50:F8O =5 845B. 
 

29. �>@84K 3 MB> 18=0@=K5 A>548=5=8O 1>@0 A: 
0) 2>4>@>4><;  
1) <5B0;;0<8;  
2) 30;>35=0<8;  
3) :8A;>@>4><. 
 

30. #0@0 <>;5:C;, 2A5 A2O78 2 :>B>@KE :>20;5=B=K5:   
0) NaCl, HCl;   

1) CO2, PbO2;     

2) CH3Cl, CH3Na;     

3) SO2, NO2 

 

31. ":A84 C3;5@>40 (II) ?@>O2;O5B A2>9AB20: 
0) =5A>;5>1@07CNI53> >:A840;  
1) A>;5>1@07CNI53> >:A840;  
2) :8A;>B=>3> >:A840; 
3) >A=>2=>3> >:A840 
 

32. �>=F5=B@8@>20==0O 07>B=0O :8A;>B0 @5038@C5B A: 
0) C3;5:8A;K< 307><;  
1) C3;5@>4><;  
2) AC;LD0B>< =0B@8O;  
3) :8A;>@>4><. 
 

33. %C<<0 :>MDD8F85=B>2 2 A;54CNI5< C@02=5=88 E8<8G5A:>9 @50:F88 @02=0: %+!NO3 = 

0) 11;  
1) 6;  
2) 20;  
3) 12. 
 

34. %5@0 >:8A;O5BAO 2 @50:F88 A 
0) =0B@85<;  
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1) DB>@><;  
2) 2>4>@>4><;   
3) 65;57><. 

 

35. %C<<0 :>MDD8F85=B>2 2 A;54CNI5< C@02=5=88 E8<8G5A:>9 @50:F88 @02=0: Cu+!2SO4(:>=F.) = 

0) 10;  
1) 4;  
2) 7;  
3) 12. 
 

36. %8;0 :8A;>@>4A>45@60I8E :8A;>B E;>@0 2>7@0AB05B 2 A;54CNI59 ?>A;54>20B5;L=>AB8: 
0) H%lO; H%lO2; H%lO3; H%lO4;  

1) H%lO4; H%lO3; H%lO2; H%lO; 
2) >=8 ?@8<5@=> >48=0:>2K ?> A8;5. 
 

37. �0;>35=K 2 B25@4>< A>AB>O=88 8<5NB: 
0) 0<>@D=CN AB@C:BC@C;  
1) 0B><=CN :@8AB0;;8G5A:CN @5H5B:C; 
2) 8>==CN :@8AB0;;8G5A:CN @5H5B:C;  
3) <>;5:C;O@=CN :@8AB0;;8G5A:CN @5H5B:C. 
 

38. �;<07 8<55B A;54CNI89 B8? :@8AB0;;8G5A:>9 @5H5B:8: 
0) 8>==CN;  
1) <>;5:C;O@=CN;  
2) <5B0;;8G5A:CN;  
3) 0B><=CN. 
 

39.� F5?8 ?@52@0I5=89 Fe ²  X  ²Fe(OH)3 25I5AB2>< «)» O2;O5BAO 
0) Fe2O3 

1) FeCl3 

2) FeCl2 

3) FeS 

                                                   +KOH            to 

40.� F5?8 ?@52@0I5=89 CuCl2       ²      X 1   ²  X2      25I5AB2>< «)2» O2;O5BAO 
0) CuO 

1) CuOH 

2) Cu2O 

3) Cu 

                                                

 

 

 4789; 2. �5щ4O 8 =9>@74=8G9A:4O E8<8O  
К;NG 8;O ?@>69@:8 ?@468;P=>AB8 6O?>;=9=8O B9AB>6OE 7484=89. В4@84=B №1 

№ 6>?@>A4 1 2 3 4 5 6 7 8 9 10 

�B69B  3 2 0 2 3 2 2 1 0 1 
 

№ 6>?@>A4 11 12 13 14 15 16 17 18 19 20 

�B69B  0 1 1 2 4 0 3 1 3 3 
 

№ 6>?@>A4 21 22 23 24 25 26 27 28 29 30 

�B69B  0 0 3 1 1 2 1 0 3 1 
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№ 6>?@>A4 31 32 33 34 35 36 37 38 39 40 

�B69B  2 2 1 3 0 0 1 2 Fe2O3 BaSO4 

 

К;NG 8;O ?@>69@:8 ?@468;P=>AB8 6O?>;=9=8O B9AB>6OE 7484=89. В4@84=B №2 

№ 6>?@>A4 1 2 3 4 5 6 7 8 9 10 

�B69B  0 0 0 3 2 2 1 2 2 2 
 

№ 6>?@>A4 11 12 13 14 15 16 17 18 19 20 

�B69B  3 1 2 2 2 2 1 2 0 2 
 

№ 6>?@>A4 21 22 23 24 25 26 27 28 29 30 

�B69B  1 3 0 2 0 0 1 1 1 3 
 

№ 6>?@>A4 31 32 33 34 35 36 37 38 39 40 

�B69B  0 1 3 1 2 0 3 3 FeCl3 CuO 

5.  9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, G@9A<=, 
A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S 
8<EJ<C?<AO, 6 IB89 CDB@9:GFBKAB= 4FF9EF4J<< 

 5B>48G5A:85 <0B5@80;K, >?@545;ONI85 ?@>F54C@K >F5=820=8O 7=0=89, C<5=89, 
=02K:>2, E0@0:B5@87CNI8E MB0?K D>@<8@>20=8O :><?5B5=F89, @07@01>B0=K =0 >A=>25 ?>4E>40 
�.#. �5A?0;L:>. �040=8O D>=40 >F5=>G=KE A@54AB2 <>3CB 1KBL ?@54AB02;5=K 2 42CE 
2708<>A2O70==KE 1;>:0E. 

#9D6O= 5?B> 3  7040=8O =0 C@>2=5 «7=0BL», 2 :>B>@KE >G52845= A?>A>1 @5H5=8O, 
CA2>5==K9 ABC45=B>< ?@8 87CG5=88 48AF8?;8=K. �040=8O MB>3> 1;>:0 2KO2;ONB 2 >A=>2=>< 
7=0=852K9 :><?>=5=B ?> 48AF8?;8=5 8 >F5=820NBAO ?> 18=0@=>9 H:0;5 «?@028;L=>-

=5?@028;L=>». 
�FBDB= 5?B> 3 7040=8O =0 C@>2=5 «C<5BL» 8 «2;045BL ?@0:B8G5A:8< >?KB><» (5A;8 

?@54CA<>B@5=> (�"%, CG51=K< ?;0=>< 8 $#�). �0==K9 1;>: <>65B 1KBL ?@54AB02;5= B8?>2K<8 
7040=8O<8, 2 :>B>@KE =5B O2=>3> C:070=8O =0 A?>A>1 2K?>;=5=8O, 8 ABC45=B 4;O 8E @5H5=8O 
A0<>AB>OB5;L=> 2K18@05B >48= 87 87CG5==KE A?>A>1>2 8;8 ?@0:B8G5A:8<8 7040=8O<8, 
A>45@60=85 :>B>@KE ?@54?>;0305B 8A?>;L7>20=85 :><?;5:A0 C<5=89 8 =02K:>2, 4;O B>3> GB>1K 
ABC45=B <>3 A0<>AB>OB5;L=> A:>=AB@C8@>20BL A?>A>1 @5H5=8O, :><18=8@CO 8725AB=K5 5<C 
A?>A>1K 8 ?@82;5:0O 7=0=8O 87 @07=KE 48AF8?;8= (2K?>;=5=85 7040=8O B@51C5B @5H5=8O 
?>AB02;5==>9 ?@>1;5<K 2 F5;>< 8 ?@>O2;5=8O C<5=8O 0=0;878@>20BL 8=D>@<0F8N, 
?@>A;56820BL ?@8G8==>-A;54AB25==K5 A2O78, 2K45;OBL :;NG52K5 ?@>1;5<K, D>@<8@>20BL  
<5B>4K 8E @5H5=8O).  

�040=8O 40==>3> 1;>:0 ?>72>;ONB >F5=8BL =5 B>;L:> 7=0=8O ?> 48AF8?;8=5, => 8 C<5=8O 
?>;L7>20BLAO 8<8 ?@8 @5H5=88 AB0=40@B=KE (B8?>2KE) 8 =5AB0=40@B=KE 7040G. $57C;LB0BK 
2K?>;=5=8O MB>3> 1;>:0 >F5=820NBAO A CG5B>< ?>;=>ABLN 8;8 G0AB8G=> ?@028;L=> 2K?>;=5==KE 
7040=89. $5H5=85 ABC45=B0<8 =5AB0=40@B=KE ?@0:B8:>->@85=B8@>20==KE 7040=89 
A2845B5;LAB2C5B > D>@<8@>20=88 C ABC45=B>2 >?@545;5==KE >1I5:C;LBC@=KE 8 
?@>D5AA8>=0;L=KE :><?5B5=F89 2 A>>B25BAB288 A B@51>20=8O<8 (�"% %#". 

 

"F5=820=85 7=0=89, C<5=89, =02K:>2, E0@0:B5@87CNI8E MB0?K D>@<8@>20=8O >1I8E 8 
?@>D5AA8>=0;L=KE :><?5B5=F89, >ACI5AB2;O5BAO A ?><>ILN A;54CNI59 <>45;8 >F5=:8 
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2K?>;=5=8O B8?>2KE 7040=89 8 ?@0:B8:>->@85=B8@>20==KE 7040G, :>B>@0O ?>72>;O5B CAB0=>28BL 
A>>B25BAB285 <564C @57C;LB0B>< 2K?>;=5=8O 7040=89 ("% >1CG0NI8<AO (ABC45=B><) 8 C@>2=5< 
>1CG5==>AB8 ?> H:0;5 >F5=820=8O (B01;8FK 3.1 3 3.3.). 

 

&01;8F0 3.1. 3  >45;L >F5=:8 2K?>;=5=8O 7040=89 ("%, >@85=B8@>20==KE =0 ?@>2545=85 
CAB=KE 8 ?8AL<5==KE >?@>A>2 (70G5B / 48DD5@5=F8@>20==K9 70G5B / M:70<5=, :>=B@>;L=K5 8 
A0<>AB>OB5;L=K5 @01>BK, 7040=8O 4;O B5@<8=>;>38G5A:>3> 48:B0=B0 8 B.?.), =0 >F5=820=85 
@01>BK >1CG0NI8EAO =0 A5<8=0@A:8E / ?@0:B8G5A:8E 70=OB8OE, =0 >F5=820=85 7040=89 ?> ?>8A:C, 
0=0;87C 8 A8AB5<0B870F88 8=D>@<0F88, =0 ?>43>B>2:C 8 ?C1;8G=K5 2KABC?;5=8O A 4>:;040<8 =0 
:>;;>:28C<5, ?>43>B>2:C 8 CG0AB85 2 48A:CAA8OE 2>2@5<O ?@>2545=8O :>=D5@5=F89 / :@C3;KE 
AB>;>2, =0 @01>BC >1CG0NI8EAO 2 <0;KE (<8:@>-) 3@C??0E 8 B.4.:  

"F5=:0 �@8B5@88 2KAB02;5=8O >F5=:8  
"B;8G=> 
(70GB5=>) 

ABC45=B 45<>=AB@8@C5B 2A5AB>@>==55, A8AB5<0B8G5A:>5 8 3;C1>:>5 7=0=85 
CG51=>3> <0B5@80;0, B>G=>, G5B:> 8 :>=:@5B=> >B25G05B =0 2>?@>AK, <>65B 
4>:070BL 8 ?@>8;;NAB@8@>20BL A2>8 @0AAC645=8O ?@0:B8G5A:8<8 
?@8<5@0<8, ?@8 >B25B5 =0 2>?@>AK @0AAC6405B, >?8@0OAL =0 7=0=8O, 
?>;CG5==K5 :0: 2 @0<:0E 40==>3> :C@A0, B0: 8 ?@8 87CG5=88 4@C38E A<56=KE 
48AF8?;8=, C<55B A2>1>4=> 2K?>;=OBL ?@0:B8G5A:85 7040=8O, 
?@54CA<>B@5==K5 ?@>3@0<<>9, 2 B>< G8A;5, @5H05B =5AB0=40@B=K5 7040G8, 2 
F5;>< >B25BK 3;C1>:85, >1>A=>20==K5 8 70:>=G5==K5;   

)>@>H> 
(70GB5=>) 

2 A2>8E >B25B0E =0 2>?@>AK ABC45=B G5B:> D>@<C;8@C5B >?@545;5=8O 8 <>65B 
?>:070BL 2708<>A2O7L @07;8G=KE G0AB59 ?@>945==>3> 2 @0<:0E 40==>3> 
CG51=>3> :C@A0 <0B5@80;0, ABC45=B 45<>=AB@8@C5B A?>A>1=>ABL : 
@07<KH;5=8N, ?@8 >B25B5 =0 2>?@>AK @0AAC6405B, >?8@0OAL =0 ?>;CG5==K5 
2 @0<:0E 40==>3> :C@A0 7=0=8O, ;53:> @5H05B B8?>2K5 7040G8, A?>A>15= : 
A0<>AB>OB5;L=><C ?>?>;=5=8N 8 >1=>2;5=8N 7=0=89 8 C<5=89 2 E>45 
40;L=59H59 CG51=>9 8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 

'4>2;5B2>@8B5;L=> 
(70GB5=>) 

ABC45=B >1=0@C68205B 2 F5;>< ?@028;L=>5 ?>=8<0=85 >A=>2=KE 2>?@>A>2 
?@>3@0<<=>3> <0B5@80;0, <>65B 40BL >?@545;5=8O >A=>2=KE ?>=OB89, 
?@>945==KE 2 @0<:0E CG51=>3> :C@A0, >4=0:> 87;0305B 8E =54>AB0B>G=> G5B:> 
8 / 8;8 =5 2 ?>;=>< >1J5<5, ?@54CA<>B@5==>< CG51=K< <0B5@80;>< 
;5:F8>==KE 8 ?@0:B8G5A:8E 70=OB89, =5 <>65B 2K25AB8 70:>=><5@=>AB8 8 
A2O70BL 2>548=> @07=K5 G0AB8 :C@A0; 4>?CA:05B >B45;L=K5 >H81:8 2 >B25B5 8 
?@8 2K?>;=5=88 7040=89, @5H5=85 B8?>2KE 7040G <>65B 2K7K20BL 
70B@C4=5=85, ?@8 MB>< ABC45=B >1;0405B =5>1E>48<K<8 7=0=8O<8 4;O 8E 
CAB@0=5=8O ?>4 @C:>2>4AB2>< ?@5?>4020B5;O 

!5C4>2;5B2>@8B5;L=> 
(=5 70GB5=>) 

7=0=8O ABC45=B0 >1@K2>G=K, =5 ?>:@K20NB 2A53> ?@54<5B0, A:>@55 70CG5=K, 
G5< ?>=OBK 8, :0: A;54AB285, ABC45=B =5 <>65B >1JOA=8BL A2O759 2 @0<:0E 
87;>65==>3> <0B5@80;0, 40BL B>G=KE >?@545;5=89 ?>=OB89, ?@>945==KE 2 
@0<:0E :C@A0, 405B @0A?;K2G0BK5 D>@<C;8@>2:8, =5 2;0455B 2 4>;6=>9 
AB5?5=8 B5@<8=>;>3859 8 ?@85<0<8 @5H5=8O B8?>2KE 7040G; >F5=:0 
«=5C4>2;5B2>@8B5;L=>», :0: ?@028;>, AB028BAO ABC45=B0<, :>B>@K5 =5 <>3CB 
?@>4>;68BL >1CG5=85 8;8 ?@8ABC?8BL : ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 ?> 
>:>=G0=88 �>;;5460 157 4>?>;=8B5;L=KE 70=OB89 ?> A>>B25BAB2CNI59 
48AF8?;8=5 
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&01;8F0 3.2. 3  >45;L >F5=:8 2K?>;=5=8O 7040=89 ("%, >@85=B8@>20==KE =0 
2K?>;=5=85 @0AG5B=>-3@0D8G5A:8E 7040=89, 7040=89, 2K?>;=5==KE ?> >1@07FC (2 B>< G8A;5, 2 
:>=B@>;L=KE @01>B0E) 8 B.?. 

"F5=:0 �@8B5@88 2KAB02;5=8O >F5=:8  
"B;8G=> 
(70GB5=>) 

%0<>AB>OB5;L=>5, ?@028;L=>5, ?>;=>5 (8AG5@?K20NI55) @5H5=85 7040=8O: 
A>AB02;5= ?@028;L=K9 0;3>@8B< @5H5=8O 7040G8, 2 ;>38G5A:8E 
@0AAC645=8OE, 2 2K1>@5 D>@<C; 8 @5H5=88 =5B >H81>:, A45;0=K 
=5>1E>48<K5 <0B5<0B8G5A:85 ?@5>1@07>20=8O 8 @0AG5BK, ?@82>4OI85 : 
?@028;L=><C G8A;>2><C >B25BC, 7040G0 @5H5=0 @0F8>=0;L=K< A?>A>1><. 
!0;8G85 ?>;=>3>, 3@0<>B=>3> ?>OA=5=8O : @0AG5B=K< ?>:070B5;O<, 8E 
045:20B=0O B@0:B>2:0 8 ;>38G=K5 2K2>4K, O7K:>20O 3@0<>B=>ABL, B>G=>5 
8A?>;L7>20=85 A?5F80;L=>9 B5@<8=>;>388.  
�>@@5:B=>5 >D>@<;5=85 @01>BK (A<. B@51>20=8O : >D>@<;5=8N @0AG5B=>-
3@0D8G5A:8E 7040=89). 
� CAB=>9 15A545 (?@8 =5>1E>48<>AB8) >1CG0NI89AO 45<>=AB@8@C5B 
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