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9E?< BA 7?G5B>B < CDBKAB 
GE6B<? CDB7D4@@AO= 
@4F9D<4?, <EK9DCO64RM9, 
CBE?98B64F9?PAB, K9F>B < 
?B7<K9E>< EFDB=AB 97B 
<;?4749F, G@99F F9EAB 
G6S;O64FP F9BD<R E 
CD4>F<>B=,    E6B5B8AB 
ECD46?S9FES E ;484K4@<, 
6BCDBE4@< < 8DG7<@< 
6<84@<  CD<@9A9A<S 
;A4A<=,     CD<K9@  A9 
;4FDG8AS9FES E BF69FB@ CD< 

6<8B<;@9A9A<< ;484A<= 

#D46<?PAB  B5BEAB6O649F 
CD<ASFB9 D9L9A<9, 6?4899F 
D4;ABEFBDBAA<@< 

A46O>4@< <   CD<9@4@< 

6OCB?A9A<S       ;484A<=, 
CD<@9AS9F   ;A4A<S 6 
>B@C?9>E9,      CDB6B8<F 
4A4?<;    CB?GK9AAOI 
D9;G?PF4FB6 

$94?<;G9F 
F6BDK9E><= CB8IB8 
< <A<J<4F<6G 6 
B6?489A<< 

CDBH9EE<9=. 
�9@BAEFD<DG9F 
6OEB><= GDB69AP 
4A4?<;4 
<AHBD@4J<<, 
CDBS6?S9F 
<A<J<4F<6G. 

 
 

«IBDBLB» 

"J9A>4 «IBDBLB» 
6OEF46?S9FES EFG89AFG, 
9E?< BA F69D8B ;A49F 
@4F9D<4?, 7D4@BFAB < CB 
EGM9EF6G <;?4749F 97B, A9 
8BCGE>4S EGM9EF69AAOI 
A9FBKABEF9= 6 BF69F9 A4 
6BCDBE 

#D46<?PAB   CD<@9AS9F 
F9BD9F<K9E><9  CB?B:9A<S 
CD< D9L9A<< ;484K, 6?4899F 
A9B5IB8<@O@< A46O>4@< < 

CD<9@4@< <I 6OCB?A9A<S, 
<ECOFO649F 
A9;A4K<F9?PAO9 
;4FDG8A9A<S CD< 4A4?<;9 
CB?GK9AAOI D9;G?PF4FB6 

"F69FEF69A9A < 

4>F<69A 6 <;GK9A<< 
CDBH9EE<<. 
%4@BEFBSF9?PAB 
4A4?<;<DG9F < 

BJ9A<649F 
<AHBD@4J<R. 

 

 

«G8B6?9F6B 
D<F9?PAB» 

"J9A>4 «G8B6?9F6BD< 

F9?PAB» 6OEF46?S9FES 
EFG89AFG, 9E?< BA <@99F 
;A4A<S FB?P>B BEAB6AB7B 
@4F9D<4?4, AB A9 GE6B<? 97B 

89F4?9=, 8BCGE>49F 
A9FBKABEF<, A98BEF4FBKAB 
CD46<?PAO9 HBD@G?<DB6><, 
A4DGL9A<S ?B7<K9E>B= 

CBE?98B64F9?PABEF< 6 
<;?B:9A<< CDB7D4@@AB7B 
@4F9D<4?4 

�ECOFO649F ;4FDG8A9A<S 
CD< D9L9A<< ;484K, E?45B 
4D7G@9AF<DG9F  CD<ASFO9 
D9L9A<S, A9 6 CB?AB= @9D9 
<AF9DCD9F<DG9F 
CB?GK9AAO9 D9;G?PF4FO 

�@99F B5M99 
CD98EF46?9A<9 B 
EGMABEF< 

CDBH9EE<<, @4?B 
<A<J<4F<69A. 
&D95G9FES CB@BMP 
CD9CB8464F9?S CD< 
4A4?<;9 < BJ9A>9 
<AHBD@4J<<. 

 

 

 

«A9G8B6?9F6 
BD<F9?PAB» 

"J9A>4 «A9G8B6?9F6BD< 

F9?PAB» 6OEF46?S9FES 
EFG89AFG, >BFBDO= A9 ;A49F 
;A4K<F9?PAB= K4EF< 
CDB7D4@@AB7B @4F9D<4?4, 
8BCGE>49F EGM9EF69AAO9 
BL<5><. �4> CD46<?B, 
BJ9A>4 «A9G8B6?9F6BD< 

F9?PAB» EF46<FES EFG89A 

F4@, >BFBDO9 A9 @B7GF 
CDB8B?:<FP B5GK9A<9 59; 

!9G69D9AAB, E 5B?PL<@< 

;4FDG8A9A<S@< D9L49F 
;484K<, A9CD46<?PAB 
<ECB?P;G9F A9B5IB8<@O9 
HBD@G?O, A9 @B:9F 
EHBD@G?<DB64FP 6O6B8B6 CB 
D9;G?PF4F4@ D9L9A<S ;484K< 

�@99F A<;>B9 
CD98EF46?9A<9 B 
EGMABEF< 

CDBH9EE<<, @4?B 
<A<J<4F<69A 
. &D95G9FES 
CB@BMP 
CD9CB8464F9?S 
CD< 4A4?<;9 < 
BJ9A>9 
<AHBD@4J<<. 



 8BCB?A<F9?PAOI ;4ASF<= 
CB 8<EJ<C?<A9. 

  

 

*%GM9EF69AAO@< BC9D4J<S@<, >BFBDO9 S6?SRFES B5N9>FB@ >BAFDB?S < 

BEAB6B= >D<F9D<96 BJ9A>< D9;G?PF4FB6 D9L9A<S ;484A<= S6?SRFES: 
 CD46<?PABEFP CD<@9A9A<S F9BD9F<K9E><I ;A4A<=; 
 A4?<K<9 CD98EF46?9A<S < <AF9DCD9F4J<< (CBSEA9A<9, D4;NSEA9A<9) D9;G?PF4FB6 
89=EF6<=; 

 <AF9DCD9F4J<S >BA9KAOI D9;G?PF4FB6. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. &�#"�/� ����!�/ ��/ #$" ��'&"+!"� �&&�%&�*�� #" 

'+��!" '  #$�� �&' 

 

4.1 &8?>2K5 7040=8O 4;O ?@>2545=8O ?@><56CB>G=>9 0BB5AB0F88 

�BAFDB?PAB-<;@9D<F9?PAO9 @4F9D<4?O (�� ) BI64FO649F A4<5B?99 4>FG4?PAO9 D4;89?O 
< F9@O CDB7D4@@O < EB89D:4F Q>;4@9A4J<BAAO9 ;484A<S. ->;4@9A4J<BAAO9 @4F9D<4?O 

J9?BEFAB BFD4:4RF B5N9@ CDB69DS9@OI F9BD9F<K9E><I ;A4A<= < CD4>F<K9E><I G@9A<= (''�). 
 

&8?>2K5 7040=8O 4;O ?@>2545=8O ?@><56CB>G=>9 0BB5AB0F88: 
 « %B@>5=85 25I5AB20. )8<8G5A:0O A2O7L» 

1. КB64?9AFA4S I<@<K9E>4S E6S;P B5D4;G9FES @9:8G 4FB@4@<….. B8AB7B 6<84 A4;O649FES 
….. 

2.�; C9D9K<E?9AAOI A<:9 69M9EF6 6OC<L<F9 HBD@G?O 69M9EF6 E  >B64?9AFAB= CB?SDAB= 
I<@<K9E>B=  E6S;PR. 

4) H2                 5) HCl              6) KCl           7) N2O 

3. У>4;4FP 7DGCCG 69M9EF6  FB?P>B  E  <BAAB= E6S;PR 

4) KCl, H2O, N2               6)BaCl2,K2S,ZiF 

 5) J2, NH3, CaO             7) H2O, CO2, PH3 

4. К4>B= F<C >D<EF4??<K9E><I D9LёFB> EBBF69FEF6G9F 69M9EF64@. 
HBD@G?O >D<EF4??<K9E>4S  D9LёF>4 
4)Cu 
5)H2O 

6)KCl 
7)C 

1. <BAA4S 
2. @B?9>G?SDA4S 
3.4FB@A4S 
4.@9F4??<K9E>4S 

5.�; HBD@G? 69M9EF6, HBD@G?O >BFBDOI CD<6989AO A<:9, 6OC<L<F9 HBD@G?O 69M9EF6, 
@B?9>G?O >BFBDOI B5D4;B64AO >B64?9AFAB= CB?SDAB= E6S;PR 

4)N :::N                                           6) K+ (:�r:)- 
5)H:Cl:                                             �) H:O:H 

6. К >4>B@G 6<8G E6S;< BFABE<FES E6S;P @9:8G A4FD<9@ < I?BDB@ 6 I?BD<89 A4FD<S? 

4) <BAA4S       5) @9F4??<K9E>4S  6)>B64?9AFA4S CB?SDA4S 
7.�B?SDABEFP I<@<K9E>B= E6S;< G69?<K<649FES 6 DS8G EB98<A9A<=, HBD@G?O >BFBDOI: 
�) NH3, HI, O2 �) CH4, H2O, HF. �) PH3, H2S, H2 �) HCl, CH4, Cl2. 

8. Ч<E?B B5M<I Q?9>FDBAAOI C4D 6 @B?9>G?9 6B8BDB84:  
�) "8A4. �) �69. �) &D<. �) +9FOD9. 
9.�B?SDABEFP I<@<K9E>B= E6S;< G@9APL49FES 6 DS8G EB98<A9A<=, HBD@G?O >BFBDOI: 
�) Cl2, H2S, CO2 �) HCl, HBr, HI. �) NH3, PH3, SO2 
10.�9M9EF6B, HBD@G?4 >BFBDB7B: CaSO4 , A4;O649FES: 
�) EG?PH<F >4?PJ<S; �) EG?PH<8 >4?PJ<S; �) EG?PH4F >4?PJ<S; 
�) 7<8DBEG?PH4F >4?PJ<S. 
�484A<9 2:!BEF46PF9 B5D4;B64A<9 >B64?9AFAB= E6S;< 6 @B?9>G?9 PH3 

�484A<9 3: �4C<L<F9 Q?9>FDBAAO9 >BAH<7GD4J<< Q?9@9AFB6: J<A>4, E9D95D4. 

 

« )8<8G5A:85 @50:F88» 
1. �0@80=B 1 
�484A<9 1 

▲ $4EEF46PF9 >BQHH<J<9AFO 6 EI9@4I D94>J<=, G>4:<F9 F<C D94>J<=: 
!2" →!2 + "2 

$2"5 + !2" →HP"3 

Fe2"3 + �1 →�12"; + Fe 

■ �BC<L<F9 GD46A9A<S D94>J<=, D4EEF46PF9 >BQHH<J<9AFO, G>4:<F9 F<C: 
NaOH + !3$"4 → Na3P"4 + ... 

Zn + !%1 →ZnCl2+ ... 



�484A<9 2 

$9L<F9 B8AG <; ;484K: 
▲ �OK<E?<F9 >B?<K9EF6B 69M9EF64 6B8BDB84, CB?GK9AAB7B CD< 6;4<@B89=EF6<< 2,8 7 

:9?9;4 E EB?SAB= ><E?BFB= CB GD46A9A<R. Fe + 2HCl = FeCl2 + !2 

 �OK<E?<F9 @4EEG B>E<84 @98< (II), CB?GK9AAB7B CD< B><E?9A<< 32 7 @98<. 
* �OK<E?<F9 B5N9@ G7?9><E?B7B 74;4 (A.G. ), CB?GK9AAB7B CD< 6;4<@B89=EF6<< 250 7 

<;69EFAS>4 (>4D5BA4F4 >4?PJ<S), E D4EF6BDB@ 4;BFAB= ><E?BFO. 
�484A<9 3 

!4C<L<F9 GD46A9A<S D94>J<=: 
▲ 7<8DB>E<8 4?R@<A<S →B>E<8 4?R@<A<S + 6B84 
■ 4?R@<A<= + EB?SA4S ><E?BF4 → ... + ... 

2 20@80=B 
�484A<9 1 

▲ $4EEF46PF9 >BQHH<J<9AFO 6 EI9@4I D94>J<=, G>4:<F9 F<C D94>J<=: 
FeO + !%1 → FeCl2 + !2" 

Na2" + N2"5 →NaN"3 

�"! + H2S"4 → K2S"4 + H2" 

■ �BC<L<F9 GD46A9A<S D94>J<=, D4EEF46PF9 >BQHH<J<9AFO, G>4:<F9 F<C: 
Fe2"3 + % → %"2+ ... 

HgO →Hg + ... : 

�484A<9 2 $9L<F9 B8AG <; ;484K 
▲ �OK<E?<F9 >B?<K9EF6B 69M9EF64 6B8BDB84, CB?GK9AAB7B CD< 6;4<@B89=EF6<< 2,4 7 

@47A<S E EB?SAB= ><E?BFB= CB GD46A9A<R: Mg + 2HCL = MgCl2 + !2 

■ �OK<E?<F9 @4EEG B>E<84 >4?PJ<S, CB?GK9AAB7B CD< E7BD4A<< 8 7 >4?PJ<S 
*�OK<E?<F9 B5N9@ G7?9><E?B7B 74;4 (A.G.), CB?GK9AAB7B CD< 6;4<@B89=EF6<< 250 7 

<;69EFAS>4 (>4D5BA4F4 >4?PJ<S), E <;5OF>B@ EB?SAB= ><E?BFO. 
�484A<9 3 

!4C<L<F9 GD46A9A<S D94>J<=: 
▲ B>E<8 >4?PJ<S + B>E<8 HBEHBD4 (V) → HBEH4F >4?PJ<S 
 E9DA4S ><E?BF4 + 7<8DB>E<8 :9?9;4 ((III) → . 

 

 « 5B0;;K». 
1 20@80=B 

        #@8 2K?>;=5=88 7040=89 MB>9 G0AB8 @01>BK >12548B5 :@C6>G:>< B>B 20@80=B >B25B0, 
:>B>@K9 2K 2K1@0;8 :0: ?@028;L=K9. 

1. � :9?9;9 >4> B CDBEFB@ 69M9EF69 7B6BD<FES 6 CD98?B:9A<< 

1. :9?9;B 6IB8<F 6 EBEF46 79@B7?B5<A4 
2. S5?B>< EB89D:4F :9?9;B 
3. 4?R@<A<= 6OF9EAS9F :9?9;B <; D4EF6BDB6 97B EB?9= 

4. :9?9;B 6IB8<F 6 EBEF46 :9?9;AB= B>4?<AO 

2. КB?<K9EF6B Q?9>FDBAB6 A4 6A9LA9@ GDB6A9 4FB@4 4?R@<A<S D46AB 

1) 1         2) 2        3) 3          4) 4     

3. �BA, 6 EBEF469 >BFBDB7B 20 CDBFBAB6 < 18 Q?9>FDBAB6 <@99F ;4DS8 

1)  2-    2) 4+        3) 3+         4) 2+ 

4. �9F4??<K9E>GR >D<EF4??<K9E>GR D9L9F>G  <@99F 

               1)  =B8                                                             2) @98P 
               3)  CB64D9AA4S EB?P                                      4) >D9@A<= 
5.  94>J<S 6;4<@B89=EF6<S J<A>4 E EB?SAB= ><E?BFB= BFABE<FES > D94>J<S@ 

1. B><E?<F9?PAB-6BEEF4AB6<F9?PAO@, B5@9A4 
2. B5D4F<@O@, ;4@9M9A<S           
3.  B><E?<F9?PAB-6BEEF4AB6<F9?PAO@, ;4@9M9A<S 
4. A9B5D4F<@O@, B5@9A4 



6.    �BAO E9D95D4 Аg+ @B:AB B5A4DG:<FP 6 D4EF6BD9 E CB@BMPR 

    1) A<FD4F4 E9D95D4     2) EB?SAB= ><E?BFO        3) 7<8DB>E<84 A4FD<S   4) ?4>@GE4 
7. А?R@<A<= 6EFGC49F 6B 6;4<@B89=EF6<9 E 
1. A<FD4FB@ 54D<S 
2. EG?PH4FB@ @98< (II) 
3. I?BD<8B@ >4?<S 
4. EG?PH4FB@ >4?PJ<S 
8.!I9@9 CD96D4M9A<= 69M9EF6 
       @9F4??→ BEAB6AO= B>E<8→ EB?P→ @9F4?? 
     EBBF69FEF6GRF ?96O9 K4EF< GD46A9A<= I<@<K9E><I D94>J<= CB8 AB@9D4@< 

     4) %u" + !%l→                 5) %u + "2 →         6) CuO + H2→          7) CuCl2 + Fe →   
   1) 4, 5, 6     2) 5, 6, 7      3) 4, 6, 7       4) 5, 4, 7 
#@8 2K?>;=5=88 7040=8O 9 >12548B5 B>B 20@80=B >B25B0, :>B>@K9 2K 2K1@0;8 :0: 

?@028;L=K9. 
9.�9F4??<K9E><9 E6B=EF64 SDK9 6OD4:9AO G 
1) >4?<S        2) 59D<??<S      3) 54D<S      4) >4?PJ<S 
#@8 2K?>;=5=88 7040=8O 10 70?8H8B5 2 0;D028B=>< ?>@O4:5 1C:2K, 

A>>B25BAB2CNI85 2K1@0==><C 20<8 >B25BC. 
10.� E<EF9@9 Fe2O3(T) + 3CO(�) ↔ 2Fe(T) + 3CO2(�)+ Q A4 E@9M9A<9 I<@<K9E>B7B D46AB69E<S 

6 EFBDBAG CDB8G>FB6 D94>J<< =5 6;8O5B 

 �) CBA<:9A<9 F9@C9D4FGDO 

 �) G@9APL9A<9 >BAJ9AFD4J<< CO2 

 �) CB6OL9A<9 846?9A<S 
 �) G69?<K9A<9 >BAJ9AFD4J<< CO2 

 �) >4F4?<;4FBD  
11.#D< 6;4<@B89=EF6<< J<A>4 @4EEB= 13 7 E ><E?BDB8B@ B5D4;B64?BEP________ 7 

B>E<84. (;4C<L<F9 6 BF69F9 K<E?B E FBKABEFPR 8B J9?OI) 
 
 

�8DD5@5=F8@>20==K9 70G5B ?> 48AF8?;8=5 «)8<8O» 
+0ABL � 

К :464><C 7444=8N G4AB8 � 44=O =5A:>;P:> >B65B>6, 87 :>B>@OE B>;P:> 1 65@=O9. 
�O55@8B5 65@=O9, ?> �4H5<C <=5=8N, >B65B. 

1.)8<8G5A:89 M;5<5=B 8<55B A;54CNICN AE5<C AB@>5=8O 0B><0 +18 2)8)8). �0:>5 
?>;>65=85 >= 70=8<05B 2 #%)1? 

4) II C9D<B8, VII 7DGCC4; 5) III C9D<B8, VIII 7DGCC4; 6) IV C9D<B8, I 7DGCC4. 
2.(>@<C;0 2KAH53> >:A840 E8<8G5A:>3> M;5<5=B0 R2O5. � :0:>9 3@C??5 3;02=>9 

?>43@C??K #%)1 >= ?@8=04;568B? 
4) C9D64S; 5) CSF4S; 6) K9F69DF4S. 
3.�0:>5 87 25I5AB2 8<55B 8>==CN A2O7L? 
4) LiCl; 5) HBr; 6) O2; 7) CO. 
4.':068B5 B8? E8<8G5A:>9 @50:F88 Zn + O2 → ZnO: 
4) D4;?B:9A<S; 5) EB98<A9A<S; 6) B5@9A4; 7) ;4@9M9A<S. 
5. %8<2>; M;5<5=B0, >1@07CNI53> ?@>AB>5 25I5AB2> — <5B0;;: 
4) "; 5) !; 6) Na; 7) F. 
6. � =0G0;5 :064>3> ?5@8>40 AB>OB 0B><K: 
4) @9F4??B6; 5) A9@9F4??B6. 
7. �5I5AB20, AE>4=K5 ?> A2>5<C AB@>5=8N 8 A2>9AB20<, => >B;8G0NI85AO 4@C3 >B 

4@C30 ?> A>AB02C =0 >4=C 8;8 =5A:>;L:> 3@C?? -%!2-, =07K20NBAO 
4) 7B@B?B74@<; 5) <;B@9D4@<; 6) D48<>4?4@<; 7) @B?9>G?4@<. 
8. � :;0AAC 0;:0=>2 >B=>A8BAO C3;52>4>@>4 A>AB020: 
4) %7!12; 5) %7!16; 6) %7!6;  7) %7!8. 



9. !0720=85 =865?@82545==>3> C3;52>4>@>40 ?> A8AB5<0B8G5A:>9 =><5=:;0BC@5 
4) 2-@9F<?C9AF4A; 5) 2,2-8<@9F<?C9AF4A; 6) 2,4-8<@9F<?C9AF4A; 7) 2,4-8<@9F<?C9AF9A. 
10. �0G5AB25==>9 @50:F859 =0 D5=>; O2;O5BAO 53> 2708<>459AB285 A: 
4) 7<8DB>E<8B@ @98< (II); 5) 4@@<4KAO@ D4EF6BDB@ B>E<84 E9D95D4 (I); 6) I?BD<8B@ :9?9;4 

(III); 7) 6B8BDB8B@. 
11. "1I0O D>@<C;0 =5?@545;L=KE C3;52>4>@>4>2: 
4) %nH2n; 5) %nH2n+2; 6) %nH2n–2; 7) %nHn. 

 

+0ABL � 

� 7444=88 �1 6O55@8B5 65@=O5 CB65@645=8O. З4?8H8B5 6O5@4==O5 5C:6O 6 
4;D468B=>< ?>@O4:5. 

4) CD< ><CSK9A<< 59?B> F9DS9F E6B< H9D@9AF4F<6AO9, ;4M<FAO9 < 8DG7<9 HGA>J<<; 
5) A4FD<= S6?S9FES M9?BKAO@ @9F4??B@; 
6) Q?9@9AF BD74A<K9E>B= I<@<< – 6B8BDB8; 
7) G7?9><E?O= 74; <ECB?P;GRF 8?S <;7BFB6?9A<S L<CGK<I A4C<F>B6 < 8?S CB?GK9A<S EB8O; 
8) D4EF6BD H9AB?4 A4;O64RF >4D5B?B6B= ><E?BFB= <?< >4D5B?>B=. 
�2. 'AB4=>68B5 A>>B65BAB685. �B65B 74?8H8B5 6 A;54CNI5< 6845: �-4, �-1 8 B.4. 
1. 'AB0=>28B5 A>>B25BAB285 <564C =0720=85< 25I5AB20 8 D>@<C;>9 A>548=5=8O: 
�4764=85 65I5AB64: (>@<C;4 A>548=5=8O: 

�) %9DA4S ><E?BF4 1) H2SO4 

�) �<8DB>E<8 54D<S 2) BaSO3 

�) %G?PH4F 54D<S 3) BaO 

�) ">E<8 54D<S 4) BaSO4  

5) �4(OH)2 

6) H2 SO3. 

2. 'AB0=>28B5 A>>B25BAB285 <564C =0720=85< >@30=8G5A:>3> A>548=5=8O 8 :;0AA>< 
25I5AB2, : :>B>@><C >=> >B=>A8BAO: 

�4764=85 A>548=5=8O: К;4AA 65I5AB6: 

�) 5GF9A-1 1) 4J9F<?9AB6O9 G/6 

�) 5GF4AB?-2 2) A9CD989?PAO9 G/6  

�) 5GF<A 3) EC<DFO 

�) 5GF4A4?P 4) 4?P897<8O 

5) 4?>9AO 

6) >9FBAO. 
+0ABL % 

1. $9L<F9 ;484KG: !09B8 <0AA>2CN 4>;N 3;N:>7K 2 @0AB2>@5, A>45@60I5< 280 3. 
2>4K 8 403 3;N:>7K. 

2. #D< CB@BM< >4K9EF69AAB= D94>J<< 8B>4:<F9 A4?<K<9 >D4I@4?4 6 I?959.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



�;NG : B5ABC 
+0ABL 
� 

�0@80=B 1 �4D<4AF 2 �4D<4AF 3 �4D<4AF 4 
1) � 1) � 1) � 1) � 

2) � 2) � 2) � 2) � 

3) � 3) � 3) � 3) � 

4) � 4) � 4) � 4) � 

5) � 5) � 5) � 5) � 

6) � 6) � 6) � 6) � 

7) � 7) � 7) � 7) � 

8) � 8) � 8) � 8) � 

9) � 9) � 9) � 9) � 

10) � 10) � 10) � 10) � 

11) �,� 11) �,� 11) � 11) � 

+0ABL 
� 

1) �,�,�,� 1) �,�,� 1) �,�,� 1) �,�,� 

2) �-1 

�-5 

�-4 

�-3 

2) �-6 

�-4 

�-2 

�-3 

2) �-6 

�-4 

�-2 

�-1 

2) �-4 

�-5 

�-1 

�-2 

3) �-2 

�-3 

�-1 

�-4 

3) �-4 

�-3 

�-1 

�-5 

3) �-2 

�-1 

�-4 

�-5 

3) �-4 

�-1 

�-3 

�-5 

+0ABL 
% 

1) m@-@0=320 3 
w=40/320E100 
=12,5% 

1) Mr(%uO)= 

807/@B?P 
V=m/M= 

120/80= 

1,5 @B?P 

1) 1 @B?P-
6,02I1023 4FB@B6, 
FB784 6 
5 @B?P 
5I6,02I1023 

=3I1024 

4FB@B6 

1)  =39I2=78 7/@B?P 
)=78I92,31/1200=6 
'=78I7,7/100=6 
%6!6 

2) +J2=D8>;5-
B>2>5 
>:@0H820=85 

2) +HNO3= 

:9?FB9 
B>D4L<64-
A<9 
+CuSO4+ 

NaOH= 

H<B?9FB-
6B9 
B>D4L<64-
A<9 

2) +FeCl3= 

H<B?9FB6B9 
B>D4L<64-A<9 

2) +%u(OH)2= 

64E<?P>B6B9 
B>D4L<64A<9 



5. #���& #$�#"����&��/ ��/ #$"����!�/ #$" ��'&"+!"� 

�&&�%&�*�� #" '+��!"� ��%*�#��!� 

 

'A;>28O ?@>2545=8O 48DD5@5=F8@>20==>3> 70G5B0. 
5.1.  #>43>B>2:0 : ?@>2545=8N 48DD5@5=F8@>20==>3> 70G5B0 
�<HH9D9AJ<DB64AAO= ;4K9F CDB6B8<FES ;4 EK9F 6D9@9A<, BF6989AAB7B GK95AO@ C?4AB@ A4 

<;GK9A<9 GK95AB= 8<EJ<C?<AO. �4F4 CDB6989A<S 8<HH9D9AJ<DB64AAB7B ;4K9F4 8B6B8<FES 
CD9CB8464F9?9@ 8B E6989A<S B5GK4RM<IES A9 CB;8A99, K9@ ;4 869 A989?< 8B A4K4?4 
CDB@9:GFBKAB= 4FF9EF4J<<. �B?<K9EF6B 6BCDBEB6 < CD4>F<K9E><I ;484K 6 C9D9KA9 8?S 
CB87BFB6>< > CDB@9:GFBKAB= 4FF9EF4J<< A9 CD96OL49F >B?<K9EF6B 6BCDBEB6 < CD4>F<K9E><I 

;484K, A9B5IB8<@OI 8?S EBEF46?9A<S >BAFDB?PAB-<;@9D<F9?PAOI @4F9D<4?B6 (?9>E<>B- 
7D4@@4F<K9E>B7B F9EF4). !4 BEAB69 D4;D45BF4AAB7B < B5NS6?9AAB7B B5GK4RM<@ES C9D9KAS 
6BCDBEB6 < CD4>F<K9E><I ;484K, D9>B@9A8G9@OI 8?S CB87BFB6>< > 8<HH9D9AJ<DB64AAB@G ;4K9FG, 
EBEF46?SRFES 64D<4AFO, EB89D:4A<9 >BFBDOI 8B B5GK4RM<IES A9 8B6B8<FES. �BCDBEO < 

CD4>F<K9E><9 ;484K< ABESF D46ABJ9AAO= I4D4>F9D. (BD@G?<DB6>< 6BCDBEB6 K9F><9, >D4F><9, 
CBASFAO9, <E>?RK4RF 86B=AB9 FB?>B64A<9. (BD@4 CDB6989A<S 8<HH9D9AJ<DB64AAB7B ;4K9F4 CB 

8<EJ<C?<A9 E@9L4AA4S GEF4A46?<649FES 6 A4K4?9 EBBF69FEF6GRM97B E9@9EFD4 < 8B6B8<FES 8B 
E6989A<S B5GK4RM<IES. 

5.2.  #@>2545=85 48DD5@5=F8@>20==>3> 70G5B0 
�<HH9D9AJ<DB64AAO= ;4K9F CDB6B8<FES 6 GK95AB@ >45<A9F9. !4 6OCB?A9A<9 ;484A<S CB 

A4 8<HH9D9AJ<DB64AAB@ ;4KёF9 EFG89AFG BF6B8<FES A9 @9A99 B8AB7B 4>489@<K9E>B7B K4E4. 
"J9A>4, CB?GK9AA4S A4 8<HH9D9AJ<DB64AAB@ ;4K9F9, ;4ABE<FES CD9CB8464F9?9@ 6 ;4K9FAGR 

>A<:>G EFG89AF4 < ;4KёFAGR 698B@BEFP (>DB@9 A9G8B6?9F6BD<F9?PAB=). �4K9FA4S BJ9A>4 CB 
8<EJ<C?<A9 ;4 84AAO= E9@9EFD S6?S9FES BCD989?SRM9=, A9;46<E<@B BF CB?GK9AAOI 6 E9@9EFD9 
BJ9AB> F9>GM97B >BAFDB?S CB 8<EJ<C?<A9 



�8AB A>3;0A>20=8O. �>?>;=5=8O 8 87<5=5=8O : :><?;5:AC �"% =0 CG51=K9 3>4 
 

�BCB?A9A<S < <;@9A9A<S > >B@C?9>FG �"% A4 GK95AO= 7B8 CB 8<EJ<C?<A9 
 

� >B@C?9>F ��  6A9E9AO E?98GRM<9 <;@9A9A<S: 
 

 

 

 

�BCB?A9A<S < <;@9A9A<S 6 >B@C?9>F9 �"% B5EG:89AO A4 ;4E984A<< *� 
 

« » 20 7. 
(CDBFB>B? №  ). 

#D98E984F9?P *�  / _/ 
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