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$4EE@4FD<649@O9 6BCDBEO
1. "CD989?9A<9 EF9C9A< B><E?9A<S. 
2. �<A4DAO9 EB98<A9A<S. 
�?4EE<H<>4J<S A9BD74A<K9E><I 
E?B:AOI 69M9EF6.

3. "EAB6AO9 >?4EEO 69M9EF6 -
B>E<8O, BEAB64A<S, ><E?BFO, EB?<. 
"CD989?9A<9, EBEF46, 
AB@9A>?4FGD4.

4. #BASF<9 B 79A9F<K9E>B= E6S;< 
>?4EEB6 69M9EF6



(«5<» BF ?4F. – 864) 





�>==>5 A>548=5=85
B5D4;B64A<< @B?9>G?O NaCl, 
Na BF84ёF E6B= Q?9>FDBA 4FB@G Cl, 6 
D9;G?PF4F9 B54 CD96D4M4RFES 
6 <BAO Na+ < Cl-.



�>20;5=B=0O ?>;O@=0O A2O7P
"5D4;B64A<9 @B?9>G?O HCl, B5M4S C4D4 
Q?9>FDBAB6 E@9M9A4 > 4FB@G Cl, A4 4FB@4I 
CBS6?SRFES K4EF<KAO9 ;4DS8O: H+δ < Cl-δ. 
#D98CB?B:<@: Q?9>FDBA BF ! CB?ABEFPR C9D9Lё? 
> Cl, <I ;4DS8O 5G89F A9 K4EF<KAO9, 4 +1 < –1: 

H+1 8 Cl-1. 
ЭF< GE?B6AO9 ;4DS8O < A4;O64RF 
EF9C9APR B><E?9A<S



%F9C9AP B><E?9A<S –
A48 E<@6B?B@ Q?9@9AF4 - 4D45E>4S 
J<HD4 EB ;A4>4@< «+» <?< «-». 

�4DS8O <BAB6 FB?P>B ;A4>4@< 
«+» <?< «-» ECD464 669DIG



%F9C9AP B><E?9A<S @B:9F 
5OFP: 
ʘ #B?B:<F9?PA4S (@9F4??O < 
A9@9F4??O, >DB@9 HFBD4, 79?<S < 
A9BA4) 
ʘ "FD<J4F9?PA4S (FB?P>B 
A9@9F4??O)
ʘ !G?964S
NOTA BENE! CF9C9AP B><E?9A<S 
CDBEFOI 69M9EF6 D46A4 0



%B5?5=P >:8A;5=8O 
F 2A5340 –1, E4@O= 
Q?9>FDBBFD<J4F9?PAO= Q?9@9AF
< CD<A<@49F Q?9>FDBAO CD< 
B5D4;B64A<< I<@<K9E>B= E6S;<. 
�8A;>@>40 –2, 6FBDB= Q?9@9AF CB 
Q?9>FDBBFD<J4F9?PABEF<, 
<E>?RK9A<9 - EB98<A9A<9 
><E?BDB84 E HFBDB@, 789 97B 
EF9C9AP B><E?9A<S +2 (OF2)



%F9C9AP B><E?9A<S
 5B0;;>2 2A5340 «+», 

F.>. BF84RF Q?9>FDBAO 8DG7<@ 
4FB@4@.
! 2A5340 (+1), 
;4 <E>?RK9A<9@ 97B EB98<A9A<= E 
@9F4??4@<, 789 EF9C9AP 
B><E?9A<S ! = –1. 

!4CD<@9D, CaH2, KH, LiH, 



Ч<E?9AAB 
EF9C9AP B><E?9A<S 

EB6C4849F 
E 64?9AFABEFPR. 

�8A4>B A9 6E9784. 

СF9C9AP B><E?9A<S <@99F 
;A4> ;4DS84, 4 64?9AFABEFP –

A9F 



�0;5=B=>ABP - K<E?B E6S;9=, 4FB@4 E 
8DG7<@< 4FB@4@<,
AB5?5=P >:8A;5=8O - GE?B6AO= ;4DS8 
4FB@B6



ЗA4S, KFB EG@@4DA4S EF9C9AP 
B><E?9A<S 69M9EF64 = 0,

@B:AB : 
ʘ "CD989?<FP EF9C9A< 
B><E?9A<S Q?9@9AFB6 6 
EB98<A9A<< 
ʘ СBEF46<FP HBD@G?G 
EB98<A9A<S, ;A4S EF9C9A< 
B><E?9A<S



�CD989?9A<9 EF9C9A< B><E?9A<S 
Q?9@9AFB6:  Fe2O3
СF9C9AP B><E?9A<S " (–2). С?98B64F9?PAB, 
FD< 4FB@4 " 5G8GF <@9FP B5M<= ;4DS8 (–6), 

F.>. (–2) · 3 = –6. 

"5M<= ;4DS8 86GI 4FB@B6 Fe = (+6). ЗA4K<F, 
EF9C9AP B><E?9A<S B8AB7B 4FB@4 Fe = (+3). 

׃ (6+) 2 =3



%BEF46<@ HBD@G?G EB98<A9A<S Al E C
ʘ З4C<L9@ E<@6B?O Q?9@9AFB6 Al, C. C A4 2-B@ @9EF9, 
(5B?99 Q?9>FDBBFD<J4F9?PAO=). 
ʘ "CD989?<@ EF9C9A< B><E?9A<S Al – Q?9@9AF III A 
7DGCCO - BF84EF 3 ē (+3), С – Q?9@9AF IV A - CD<@9F 4  
ē (–4). 

ʘ З4C<L9@ ;A4K9A<S EF9C9A9= B><E?9A<S 6 HBD@G?G 
E69DIG. 
ʘ !4=89@ A4<@9APL99 B5M99 >D4FAB9 3×4 = 12, 

D4;89?<6 A4 ;A4K9A<S EF9C9A9= B><E?9A<S, CB?GK<@ 
<A89>EO - G Al «–»4 (12 : 3 = 4), G С «–»3 (12 : 4 = 3).                 



!><5=:;0BC@0 (A4;64A<S 69M9EF6) 
�.#�� - �48=0O B5@<8=>;>38O 8 
=><5=:;0BC@C, CD<AJ<CO >BFBDB= 
D4;D45BF4AO  564C=0@>4=O< 
A>N7>< B5>@5B8G5A:>9 8 
?@8:;04=>9 E8<88 (�.#��). 
(�C9D6O9 1785 7. �. �46G4;P9, �. 
(GD>DG4, �. �<FBAB@ 89  9D6B < �. 
�9DFB??9)



А?7BD<F@ A4;64A<S 5<A4DAOI EB98<A9A<=:

1 - �4;O64FP 5B?99 Q?9>FDBBFD<J4F9?PAO= 
Q?9@9AF ( A9@9F4??) 6 <@9A<F9?PAB@ C489:9 
E EGHH<>EB@ – <8 (B>E<8, I?BD<8, EG?PH<8). 
2 - !4;64FP @9A99 Q?9>FDBBFD<J4F9?PAO= 
Q?9@9AF, 6 DB8<F9?PAB@ C489:9 (Na2S –
EG?PH<8 A4FD<S, K2O – B>E<8 >4?<S, BaCl2 –
I?BD<8 54D<S). 
3 – ' Q?9@9AFB6 E C9D9@9AAB= EF9C9APR 
B><E?9A<S CBE?9 A4;64A<S 6 E>B5>4I D<@E><@< 
J<HD4@< G>4;4FP EF9C9AP B><E?9A<S
(CO – B>E<8 G7?9DB84 (II), 
CO2 – B>E<8 G7?9DB84 (IV) 



Ч<E?B 4FB@B6 Q?9@9AFB6 <AB784 
B5B;A4K4RF A4;64A<S@< K<E?<F9?PAOI 
A4 7D9K9E>B@ S;O>9

%� - <>=>>:A84  G7?9DB84, 
<?< B>E<8 G7?9DB84 (II); 
%�

2
- 48>:A84 G7?9DB84, 

<?< B>E<8 G7?9DB84 (IV)





�>E<8O - E?B:AO9 69M9EF64, 
EBEFBSM<9 <; 86GI I<@<K9E><I 
Q?9@9AFB6, B8<A <; >BFBDOI 
:8A;>@>4 EB EF9C9APR 
B><E?9A<S –2.

"1I0O D>@<C;0:

-E"C-2





!2" – B>E<8 6B8BDB84 - 6B84. 
Al2"3 – B>E<8 4?R@<A<S -
7?<AB;ё@. 
SiO2 – B>E<8 >D9@A<S - >64DJ, 
>D9@A9;ё@, D9KAB= C9EB>, SL@4.
%0" – B>E<8 >4?PJ<S - A974L9A4S 
<;69EFP. 
MgO - B>E<8 @47A<S - ::9A4S 
@47A9;<S. 
Fe2O3 – B>E<8 :9?9;4 (III) - >D4EAO= 
:9?9;AS> (79@4F<F)





�EAB64A<S – E?B:AO9
69M9EF64, EB89D:4M<9 4FB@
@9F4??4 ( 5) < B8AG <?<
A9E>B?P>B 7<8DB>E<?PAOI
(7<8DB>EB) 7DGCC "!-

"1I0O D>@<C;0:

 5("!)E,
789 I – K<E?B "!-_7DGCC



��%�"&!"%&,
Щ5;>G8!



!0720=85 >A=>20=89 : 
E?B6B «7<8DB>E<8» →DGEE>B9 
A4;64A<9 @9F4??4 6 
DB8<F9?PAB@ C489:9 → 6 
E>B5>4I D<@E><@< J<HD4@< –
EF9C9AP B><E?9A<S, 9E?< BA4 
C9D9@9AA4S: 
KOH - 7<8DB>E<8 >4?<S, 
Ni(OH)2 - 7<8DB>E<8 A<>9?S(II)



К<E?BFO – E?B:AO9 69M9EF64,
@B?9>G?O >BFBDOI EBEFBSF <;
B8AB7B <?< A9E>B?P><I 4FB@B6
6B8BDB84 (!) < ><E?BFAB7B BEF4F>4
(�).

"1I0O D>@<C;0:

!E�, 





�4;64A<S ><E?BF
�9E><E?BDB8AOI: B5D4;GRFES <; >BDAS 
DGEE>B7B A4;64A<S A9@9F4??4, K9D9; 
7?4EAGR -B- < E?B64 «6B8BDB8A4S» 
(H2S – E9DB6B8BDB8A4S). 
�<E?BDB8EB89D:4M<I: > >BDAR DGEE>B7B 
A4;64A<S Q?9@9AF4 8B546?SRF EGHH<>EO –
A9@9F4?? (D9:9 @9F4??) 6 EF9C9A< 
B><E?9A<S 6OEL9= -A-, -96-, <?< -B6- (H2SO4 

– E9DA4S, H2CrO4 - IDB@B64S); A<;L9= - -

<EF- (H2SO3 – E9DA<EF4S) < B>BAK4A<9 -4S- . 
�E>?Rч9A<9: (HClO – I?BDAB64F<EF4S, HClO2 –
I?BD<EF4S, HClO3 – I?BDAB64F4S, HClO4 –
I?BDA4S)





%B?< – <BAAO9 EB98<A9A<S,
EBEFBSM<9 <; >4F<BAB6
@9F4??B6 ( 5) < 4A<BAB6
><E?BFAOI BEF4F>B6 (�).

"5M4S HBD@G?4:
 9n�m



�4;64A<S EB?9= 
!4;64A<S 4A<BA4 ><E?BFO 6 
<@9A<F9?PAB@ C489:9 < >4F<BA4 
@9F4??4 6 DB8<F9?PAB@ E 
G>4;4A<9@ EF9C9A< 97B B><E?9A<S, 
9E?< BA4 C9D9@9AA4S, D<@E>B= 
J<HDB= 6 E>B5>4I. 
�<E?O9 EB?< + E?B64 7<8DB- <?< 
8<7<8DB-. 

"EAB6AO9 EB?< +7<8DB>EB- <?< 
8<7<8DB>EB-
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