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=5>1E>48<>AB8 =03@5BL A>45@68<>5 ?@>18@>:. � :0:8E A;CG0OE =01;N405BAO E8<8G5A:0O 
@50:F8O? "B<5B8BL ?>;>65=85 C:070==KE <5B0;;>2 2 M;5:B@>E8<8G5A:>< @O4C =0?@O65=89. 
!0?8A0BL C@02=5=8O @50:F89. 

�. �A?KB0BL 459AB285 A>;O=>9 8;8 @07102;5==>9 A5@=>9 :8A;>BK =0 384@>:A84 =0B@8O 8 
>A04:8 384@>:A84>2 <548 (II) 8 <0@30=F0 (II). �0?8A0BL =01;N45=8O 8 A>AB028BL C@02=5=8O 
@50:F89. 

�.#><5AB8BL 2 ?@>18@:C :CA>G5: :0@1>=0B0 :0;LF8O. �>1028BL ?> :0?;O< A>;O=>9 8;8 
@07102;5==>9 07>B=>9 :8A;>BK. +B> =01;N405BAO? !0?8A0BL C@02=5=85 @50:F89. 



"?KB 4.#>;CG5=85 8 A2>9AB20 0<D>B5@=KE 384@>:A84>2 
�. � 425 ?@>18@:8 2=5AB8 ?> G5BK@5 :0?;8 @0AB2>@0 ;N1>9 A>;8 F8=:0. �>1028BL 425 

:0?;8 @0AB2>@0 Iё;>G8 4> >1@07>20=8O >A04:0 (?@>18@:C 2AB@OE820BL 4;O ?5@5<5H820=8O). � 
?>;CG5==><C >A04:C 2 ?5@2CN ?@>18@:C ?@81028BL @0AB2>@ :8A;>BK, 0 2 4@C3CN – 871KB>: 
@0AB2>@0 Iё;>G8. #@>8AE>48B ;8 @0AB2>@5=85 >A04:0 2 >158E ?@>18@:0E? �0?8A0BL 
=01;N45=8O 8 A>AB028BL C@02=5=8O @50:F89. 

 

�484A<S > ;4M<F9 ?45BD4FBDAB= D45BFO 

«#B?GK9A<9 < E6B=EF64 B>E<8B6, 7<8DB>E<8B6 < EB?9=» 
�484A<9:  
"7=0:><8BLAO A @50:F8O<8 >1@07>20=8O >:A84>2 <5B0;;>2 8 =5<5B0;;>2, :8A;>B, 

>A=>20=89 8 A>;59, 0 B0:65 A> A2>9AB20<8 >A=>2=KE :;0AA>2 =5>@30=8G5A:8E A>548=5=89 ?> 
;8B5@0BC@=K< 8AB>G=8:0<. 

�BAFDB?PAO9 6BCDBEO < ;484K<: 
1. �0:85 87 ?5@5G8A;5==KE 25I5AB2 @5038@CNB A 384@>:A84>< :0;8O:Mg(OH)2, 

Al(OH)3, ZnO, Ba(OH)2, Fe(OH)3? !0?8A0BL C@02=5=8O A>>B25BAB2CNI8E @50:F89. 
2. �0:85 87 C:070==KE A>548=5=89 1C4CB ?>?0@=> 2708<>459AB2>20BL:P2O5, NaOH, 

ZnO, AgNO3, Na2CO3, KCl, Cr(OH)3, H2SO4? %>AB028BL C@02=5=8O @50:F89. 
3. !0720BL 8 =0?8A0BL 3@0D8G5A:85 D>@<C;K A;54CNI8E 25I5AB2: CrCl3, Ba(HCO3)2, 

MgSO4, AlOHCl2, Fe(NO3)2, CrOHSO4, Ca3(PO4)2, Fe(HS)2, (ZnOH)2SO3, Al(H2PO4)3, 

[Fe(OH)2]2CO3, Cr2(HPO4)3, CaSiO3, FeOHNO3. 

4. %>AB028BL C@02=5=8O @50:F89 ?>;CG5=8O 2A5<8 2>7<>6=K<8 A?>A>10<8 
A;54CNI8E A>;59: AC;LD0B0 <548 (II), =8B@0B0 =0B@8O, :0@1>=0B0 :0;LF8O. 

5. �7<5=OO A>>B=>H5=85 @5038@CNI8E 25I5AB2 ?> @50:F88 Ca(OH)2+ H3PO4→ , 
?>;CG8BL :8A;K5, >A=>2=CN 8 A@54=NN A>;8. 

6. %>AB028BL C@02=5=8O @50:F89 ?>;CG5=8O C:070==KE =865 A>;59: 48384@>D>AD0B0 
=0B@8O, 384@>AC;LD8B0 10@8O, 48384@>:A>E;>@840 0;N<8=8O, 384@>:A>=8B@0B0 E@><0 (III). 
�0: ?@52@0B8BL MB8 A>;8 2 A@54=85? !0?8A0BL C@02=5=8O A>>B25BAB2CNI8E @50:F89. 

7. "ACI5AB28BL A;54CNI85 ?@52@0I5=8O: 
a) Fe(OH)3→ Fe2O3→ Fe → FeCl3→ Fe(NO3)3; 

1) P → P2O5→ H3PO4→ Ca3(PO4)2→ Ca(H2PO4)2→ Ca3(PO4)2;  

2) Cu(OH)2→ CuO → Cu → CuSO4→ Cu(NO3)2. 

 

3.4 &9@O 8B>?48B6 

 

&5<K 4>:;04>2 2K;>65=K 2 M;5:B@>==>9 8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 
�01��& �@�'#%, 4>ABC?=>9 >1CG0NI5<CAO G5@57 53> ;8G=K9 :018=5B. 

!865 ?@82545=K B5<K 4>:;04>2 ?> B5<5, ?@54CA<>B@5==>9 @01>G59 ?@>3@0<<>9 
48AF8?;8=K. 

 

&5<K 4>:;04>2 
 

1. %B@>5=85 8 A2>9AB20 ?>;8<5@>2 
2. #>;8MB8;5=. 
3. #>;8?@>?8;5=. 
4. #>;8AB8@>;. 
5. #>;8<5B8;<5B0:@8;0B. 
6. �A?>;L7>20=85 ?>;8<5@>2 2 65;57=>4>@>6=>9 >B@0A;8 

7. #>;8<5@K 2 A>2@5<5==>< <8@5 
8. �AB>@8O A>740=8O ?5@2>3> ?>;8<5@0 
9. #@8@>4=K5 ?>;8<5@K 

10. %8=B5B8G5A:85 ?>;8<5@K 



3.5 &<CB6O9 >BAFDB?PAO9 ;484A<S 8?S CDB6989A<S F9EF<DB64A<S 
 

(>=4 B5AB>2KE 7040=89 ?> 48AF8?;8=5 A>45@68B B5AB>2K5 7040=8O, @0A?@545;5==K5 ?> 
@0745;0< 8 B5<0<, A C:070=85< 8E :>;8G5AB20 8 B8?0. 

 

%FDG>FGD4 HBA84 F9EFB6OI ;484A<= CB 8<EJ<C?<A9  
 

�=48:0B>@ 4>AB865=8O 
:><?5B5=F88  

&5<0 
2 A>>B25BAB288 A $#�  

)0@0:B5@8AB8:0 
A>45@60B5;L=>3> 
M;5<5=B0 

�>;8G5AB2> 
B5AB>2KE 7040=89, 

B8?K &� 

"#�-1.3 %?>A>15= 
@5H0BL 8=65=5@=K5 
7040G8 2 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 A 
8A?>;L7>20=85< <5B>4>2 
5AB5AB25==KE =0C:, 
<0B5<0B8G5A:>3> 0=0;870 
8 <>45;8@>20=8O 

"A=>2=K5 ?>=OB8O 8 70:>=K E8<88 �=0=85 10 – "&� 
3 – �&� 

%B@>5=85 0B><0 8 ?5@8>48G5A:85 
A2>9AB20 M;5<5=B>2. %B@>5=85 
25I5AB20 

�=0=85 10 – "&� 
4 – �&� 

'<5=85 0 – "&� 
9 – �&� 

-=5@35B8:0 E8<8G5A:8E 
?@52@0I5=89 

�=0=85 2 – "&� 
8 – �&� 

'<5=85 0 – "&� 
4 – �&� 

�59AB285 4 – "&� 
0 – �&� 

)8<8G5A:0O :8=5B8:0 8 
@02=>25A85 

�=0=85 2 – "&� 
2 – �&� 

'<5=85 0 – "&� 
2 – �&� 

�59AB285 0 – "&� 
5 – �&� 

$0AB2>@K M;5:B@>;8B>2 

�=0=85 8 – "&� 
7 – �&� 

�59AB285 2 – "&� 
1 – �&� 

'<5=85 0 – "&� 
3 – �&� 

-;5:B@>E8<8G5A:85 A8AB5<K 

�=0=85 9 – "&� 
0 – �&� 

'<5=85 0 – "&� 
2 – �&� 

�59AB285 0 – "&� 
3 – �&� 

":8A;8B5;L=>-2>AAB0=>28B5;L=K5 
?@>F5AAK. �>@@>78O <5B0;;>2 8 
70I8B0 >B :>@@>788 

�=0=85 3 – "&� 
2 – �&� 

'<5=85 4– "&� 
0– �&� 

�59AB285 3– "&� 
1 – �&� 

�8A?5@A=K5 A8AB5<K. $50:F88 2 
@0AB2>@0E 

�=0=85 5– "&� 
3 – �&� 

'<5=85 3– "&� 
1 – �&� 

�59AB285 3– "&� 
0 – �&� 

  �B>3> 60 – "&� 
60 – �&� 

 

#>;=K9 :><?;5:B (&� E@0=8BAO 2 M;5:B@>==>9 8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 
�01��& �@�'#% 8 >1CG0NI89AO 8<55B 2>7<>6=>ABL >7=0:><8BLAO A 45<>=AB@0F8>==K< 
20@80=B>< (&�. 



!865 ?@82545= >1@075F B8?>2>3> 20@80=B0 8B>3>2>3> B5AB0, ?@54CA<>B@5==>3> @01>G59 
?@>3@0<<>9 48AF8?;8=K. 
 

"1@075F B8?>2>3> 20@80=B0 8B>3>2>3> B5AB>2>3> 7040=8O ?> 48AF8?;8=5  
 

1.  0AA0 25I5AB2, 2ABC?82H8E 2 @50:F8N, @02=0 <0AA5 25I5AB2, >1@07>202H8EAO 2 
@57C;LB0B5 @50:F88 MB> D>@<C;8@>2:0 70:>=0 <&> 

 

2. +8A;> =5A?0@5==KE M;5:B@>=>2 2 >A=>2=>< A>AB>O=88 0B><0 =0B@8O @02=> (C:068B5 
F8D@C) <&> 

 
3. �K15@8B5 25@=CN ?>A;54>20B5;L=>ABL 70?>;=5=8O M=5@35B8G5A:89 C@>2=59 2 0B><5  
1) 3s23p63d104s24p6 

2) 3s23p64s24p63d10 

3) 3s23p64s23d104p6 

4) 3s23p63d104p64s2 

 

4. )8<8G5A:85 A>548=5=8O, :>B>@K5 2 2>4=>< @0AB2>@5 48AA>F88@CNB A >1@07>20=85< 
:0B8>=0 2>4>@>40 8 0=8>=0 :8A;>B=>3> >AB0B:0 =07K20NBAO  
1) A>;O<8 

2) :8A;>B0<8 
3) >:A840<8 

4) 384@>:A840<8 
 

5. �5I5AB20, @0A?>;>65==K5 2 ?>A;54>20B5;L=>AB8 >:A84 – 384@>:A84 – A>;L, =0E>4OBAO 2 
@O4C 
1) P2O5 – ZnSO4 – Ba(OH)2 

2) H2O – KOH– K2CO3 

3) Ca" – H2CO3 – NaOH 

4) CaF2 – NaOH – PbI2 

 

6. $0AB2>@ 384@>:A840 =0B@8O @5038@C5B A :064K< 87 42CE 25I5AB2 2 ?0@5 
1) E;>@84>< 65;570(III) 8 C3;5:8A;K< 307>< 

2) >:A84>< 65;570(II) 8 A>;O=>9 :8A;>B>9 

3) A5@=>9 :8A;>B>9 8 :0@1>=0B>< :0;LF8O 
4) >:A84>< F8=:0 8 E;>@84>< :0;8O 
 

7.'AB0=>28B5 A>>B25BAB285 <564C =0720=85< A>;8 8 B8?>< 384@>;870 55 2 2>4=>< @0AB2>@5.  
 !����!��  %"��  &�#  ���$"���� 

1) AC;LD84 0;N<8=8O �) ?> :0B8>=C 
2) AC;LD84 =0B@8O �) ?> 0=8>=C 
3) =8B@0B <03=8O �) ?> :0B8>=C 8 0=8>=C 
4) AC;LD8B :0;8O   

 

8. � @57C;LB0B5 M;5:B@>;870 @0AB2>@0 %0SO4 =0 8=5@B=KE M;5:B@>40E =0 :0B>45 845B 
?@>F5AA: 
1) %0 0-2e %02+ 

2) %02++2e %00 

3) 4OH--4eO2+2H2O 

4) 2H2O+2eH2+2OH-
 

 



9. "B G53> =0?@O<CN 1C45B 7028A5BL A:>@>ABL 3><>35==>9  @50:F88 

1) >B >1J5<0 
2) >B ?;>I048 A>?@8:>A=>25=8O D07 
3) >B @0AAB>O=8O <564C D070<8 

 

10. $07@CH5=85 <5B0;;0 ?>4 459AB285< D0:B>@>2 2=5H=59 A@54K, ?@>O2;ONI55AO :0: 
=51>;LH85 CG0AB:8 =0 ?>25@E=>AB8 <5B0;;0 – MB> :>@@>78O <&> 

 

11. %>AB028BL M;5:B@>==K5 C@02=5=8O 8 ?>4>1@0BL :>MDD8F85=BK 4;O AE5<K 
>:8A;8B5;L=> – 2>AAB0=>28B5;L=>3> ?@>F5AA0:  

P + KCLO3  KCL + P2O5 

(2 >B25B5 C:070BL >1ICN AC<<C :>MDD8F85=B>2 2 C@02=5=88) <&> 
 

12. %@540 I5;>G=0O 2 @0AB2>@5:  
0) K%lO4;    

1) Ca(%lO)2;    

2) Mg(NO3)2;  

3) AlF3; 

4) NH4Cl. 
 

13. "?@545;8B5 25;8G8=C B5?;>2>3> MDD5:B0 @50:F88 <&> 
 2 S + 3 O2 = 2 SO3, 5A;8 8725AB=K B5?;>2K5 MDD5:BK @50:F89 

 S + O2 = SO2 + 297 :�6/<>;L 
SO2 + 0,5 O2 = SO3 + 396 :�6/<>;L 
 

14. %0<>?@>872>;L=K9 ?@>F5AA @07@CH5=8O <5B0;;>2 8 53> A?;02>2 2 CA;>28OE 
?@8@>4=>9 A@54K E8<8G5A:>3>, M;5:B@>E8<8G5A:>3>, 18>;>38G5A:>3> 8;8 
@0480F8>==>3> >:8A;5=8O MB> <&> 

 

15. "B=>H5=85 :>;8G5AB20 @0AB2>@5==>3> 25I5AB20 v (2 <>;OE) : >1J5<C @0AB2>@0 V 2 
;8B@0E MB> >?@545;5=85 :>=F5=B@0F88 <&>  
 

16. 25 3. A5@=>9 :8A;>BK @0AB2>@8;8 2 90 3. 2>4K. "?@545;8BL <>;O@=CN :>=F5=B@0F8N 
A5@=>9 :8A;>BK 2 ?>;CG5==>< @0AB2>@5, 5A;8 53> ?;>B=>ABL A>AB02;O5B 1,155 3/<;. >B25B 
C:068B5 2 <>;L/; <&> 
 

17. #5@2K9 E8<8G5A:89 8AB>G=8: B>:0 1K; 87>1@5Bё= 8B0;LO=A:8< CGё=K< <&> 2 1800 
3>4C (C:068B5 D0<8;8N CG5=>3>) 
 

18. � B5@<>?;0AB8G=K< ?>;8<5@0< >B=>A8BAO: 
0) @578=0 
1) MB0=>; 
2) ?>;8MB8;5= 

 

3.6 &<CB6O9 ;484A<S 8?S 6OCB?A9A<S >BAFDB?PAOI D45BF 
 

�0@80=BK 7040=89 4;O 2K?>;=5=8O :>=B@>;L=KE @01>B 2K;>65=K 2 M;5:B@>==>9 
8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 �01��& �@�'#%, 4>ABC?=>9 >1CG0NI5<CAO G5@57 
53> ;8G=K9 :018=5B. 



$01>G59 ?@>3@0<<>9 ?@54CA<>B@5=> 2K?>;=5=85 >4=>9 :>=B@>;L=>9  @01>BK. 

�>;8G5AB2> 7040=89 2 >4=>< 20@80=B5  -17. 

!865 ?@82545= B8?>2>9 20@80=B :>=B@>;L=>9 @01>BK ?> B5<5, ?@54CA<>B@5==>9 
@01>G59 ?@>3@0<<>9. 

 

�0@80=B 1 :>=B@>;L=>9 @01>BK  
1. +5<C @02=> <0AA>2>5 G8A;> 0B><0? 0) G8A;C ?@>B>=>2 2 0B><5; 
1) G8A;C =59B@>=>2 2 0B><5; 2) G8A;C =C:;>=>2 2 0B><5; 3) G8A;C M;5:B@>=>2 2 0B><5. 
 

2. �B><K :0:>3> M;5<5=B0 8<5NB M;5:B@>==CN :>=D83C@0F8N 2=5H=53> A;>O&3S23P4? 

0) 6C; 1) 14Si; 2) 16S; 3) 24Cr. 

 

3. -;5:B@>>B@8F0B5;L=>ABL :0;8O <5=LH5 M;5:B@>>B@8F0B5;L=>AB8 =0B@8O, ?>B><C GB> & 

0) >B=>A8B5;L=0O 0B><=0O <0AA0 =0B@8O <5=LH5 >B=>A8B5;L=>9 0B><=>9 <0AAK 
:0;8O; 
1) >10 M;5<5=B0 >B=>AOBAO : I5;>G=K< <5B0;;0<; 
2) G8A;> M;5:B@>=>2 2 0B><5 :0;8O 1>;LH5 G8A;0 M;5:B@>=>2 2 0B><5 =0B@8O; 
3) @048CA 0B><0 :0;8O 1>;LH5 @048CA0 0B><0 =0B@8O. 
 

4. ":A84 :@5<=8O (IV) 8<55B 2KA>:CN B5<?5@0BC@C ?;02;5=8O (1728 °%), 2KA>:CN B25@4>ABL, 
=5 @0AB2>@O5BAO 2 2>45 8 =5 ?@>2>48B M;5:B@8G5A:89 B>:, B0: :0: C =53> :@8AB0;;8G5A:0O 
@5H5B:0 & 

0) 0B><=0O; 
1) <>;5:C;O@=0O; 2) 8>==0O; 
3) <5B0;;8G5A:0O. 
 

5. �KAH0O AB5?5=L >:8A;5=8O :@5<=8O 2 A>548=5=8OE 1>;LH5 2KAH59 AB5?5=8 >:8A;5=8O 
0;N<8=8O, B0: :0: & 

0) @048CA 0B><0 :@5<=8O <5=LH5 @048CA0 0B><0 0;N<8=8O; 
1) M;5:B@>>B@8F0B5;L=>ABL :@5<=8O 1>;LH5 M;5:B@>>B@8F0B5;L=>AB8 0;N<8=8O; 
2) =0 2=5H=5< M;5:B@>==>< A;>5 0B><0 :@5<=8O 1>;LH5 M;5:B@>=>2, G5< C 0B><0 0;N<8=8O; 
3)   >B=>A8B5;L=0O 0B><=0O  <0AA0 :@5<=8O 1>;LH5 >B=>A8B5;L=>9 0B><=>9 <0AAK 0;N<8=8O. 
 

6. $50:F8O, 2 @57C;LB0B5 :>B>@>9 2K45;O5BAO >A04>:, – MB>:  
0) FeS + HCl =&; 
1) Na2CO3 + HNO3 = &; 
 2) KOH + HCl =&; 
3) CaCl2 + H3PO4 =&; 
4) Ba(OH)2 + HNO3 =& . 
 

7. !0G0;L=0O :>=F5=B@0F8O 8AE>4=KE 25I5AB2 2 A8AB5<5 C" + Cl2 = C"Cl2 1K;0 @02=0 0,2 
<>;L/; C" 8 0,4 <>;L/; %l2. �> A:>;L:> @07 C25;8G8BAO A:>@>ABL @50:F88, 5A;8 
:>=F5=B@0F8N C" ?>2KA8BL 4> 1 <>;L/;, 0 :>=F5=B@0F8N %l2 4> 0,8 <>;L/;? 
0) 5; 
1) 10; 
2) 15; 
3) 20; 
4) 25. 
 

8. %G8B0O 48AA>F80F8N Al2(SO4)3 ?>;=>9, 2KG8A;8B5 :>=F5=B@0F8N 8>=0 SO2- 2 0,1   
@0AB2>@5 A>;8: 
0) 0,1 <>;L/;; 



1) 0,2 <>;L/;; 
2) 0,3 <>;L/;; 
3) 0,6 <>;L/;; 
4) 0,5 <>;L/;. 
 

9. %@540, =59B@0;L=0O 2 @0AB2>@5:  
0) Ca(NO2)2; 

1) K%lO;  

2) K%lO4; 

 3) NH4Cl;  

4) KF. 
 

10. %>;L 384@>;87C5BAO ?> :0B8>=C – MB>: 
0) NaNO3;  

1) NaNO2;  

2) %a(NO3)2; 

3) NaF; 
4) NH4NO3. 

  

11. %>AB02LB5 M;5:B@>==K5 C@02=5=8O 8 ?>415@8B5 :>MDD8F85=BK 2 >:8A;8B5;L=>-
2>AAB0=>28B5;L=>9 AE5<5: 
� nO4 + !2"2 + H2SO4 → MnSO4 + �2SO4+ H2O + O2. 

(2 >B25B5 =5>1E>48<> C:070BL >1ICN AC<<C :>MDD8F85=B>2 2 C@02=5=88):  
0) 22; 
1) 24; 
2) 26; 
3) 28; 
4) 30. 
 

12. %:>;L:> 8>=>2 2>4>@>40 CG0AB2C5B 2 ?@>F5AA5 2>AAB0=>2;5=8O 
NO - → NO ? 

0) 1;  

1) 2;  

2) 3;  

3) 4;  

4) 5. 
 

13. #@8 M;5:B@>;875 2>4=>3> @0AB2>@0 NaOH =0 0=>45 2K45;8;>AL 2,8 ; :8A;>@>40 (=.C.) 
%:>;L:> 2>4>@>40 2K45;8;>AL =0 :0B>45? 
0) 2,8 ;; 
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S02 + !2" + N0IO3 → !2S"4 + N0I 
�>MDD8F85=B ?5@54 D>@<C;>9 2>AAB0=>28B5;O @025=: 
    1) 3                  2) 4                3) 2                 4) 5 
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'$��!�!�� $���*��   %�"�%&�" )�"$� 

A)  

�)  

�)  

�)  

  

1) O2;O5BAO >:8A;8B5;5< 

2) O2;O5BAO 2>AAB0=>28B5;5< 

3) O2;O5BAO 8 >:8A;8B5;5<, 8 
2>AAB0=>28B5;5< 

4) =5 87<5=O5B AB5?5=L >:8A;5=8O 
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