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�45>@4B>@=4я @45>B4 №1 
�84@>;87 A>;59 

&5;P @45>BO: ;4>D9C<FP ;A4A<S CB F9@9: «�<8DB?<; EB?9=», CBED98EF6B@ D9L9A<S ;484K 
CB EBEF46?9A<R GD46A9A<= D94>J<= 7<8DB?<;4 EB?9= D4;?<KAB7B F<C4. С89?4FP 6O6B8 B 
6B;@B:ABEF< 7<8DB?<;4 CD98?B:9AAOI EB?9=; CD4>F<K9E>< BCD989?<FP D94>J<R ED98O 
CDB8G>FB6 7<8DB?<;4; EBEF46<FP GD46A9A<S 7<8DB?<;4. З4C<EO64FP @B?9>G?SDAO9 < 
<BAAO9 GD46A9A<S 7<8DB?<;4 EB?9= D4;AB7B F<C4. 
О5>@C4>64=85: LF4F<6, CDB5<D><, CDB5<D>B89D:4F9?P, EC<DFB6>4, EC<K>< 
Р54:B86O: 8<EF<??<DB64AA4S 6B84, >4D5BA4F A4FD<S, >4D5BA4F >4?<S, A<FD4F A4FD<S, 
EG?PH4F A4FD<S, I?BD<8 4@@BA<S, J<4A<8 4@@BA<S, D4EF6BD I?BD<84 :9?9;4 (ІІІ), I?BD<8 
>4?PJ<S, GA<69DE4?PAO= <A8<>4FBD, E<A<= ?4>@GE, H9AB?HF4?9<A. 

 
%>4 @45>BO 

�4@84=B I �4@84=B II �4@84=B III 
�DB69EF< D94>J<< < BCD989?<FP 6 
>4>B= J69F 5G89F B>D4L9A E<A<= 

?4>@GE <?< H9AB?HF4?9<A 6 
6B8AOI D4EF6BD4I:  
K2CO3, NH4CL, CaCL2? 

З4C<E4FP 6E9 <BAAB-

@B?9>G?SDAO9 GD46A9A<S 
7<8DB?<;4 QF<I EB?9=. 

�DB69EF< D94>J<< < BCD989?<FP 6 
>4>B= J69F 5G89F B>D4L9A E<A<= 

?4>@GE <?< H9AB?HF4?9<A 6 
6B8AOI D4EF6BD4I:  
NaNO3, FeCL3, NH4CN? 
З4C<E4FP 6E9 <BAAB-@B?9>G?SDAO9 
GD46A9A<S 7<8DB?<;4 QF<I EB?9=. 

�DB69EF< D94>J<< < 
BCD989?<FP 6 >4>B= J69F 5G89F 
B>D4L9A E<A<= ?4>@GE <?< 
H9AB?HF4?9<A 6 6B8AOI 
D4EF6BD4I:  
Na2CO3 , Na2SO4, NH4CL? 

З4C<E4FP 6E9 <BAAB-

@B?9>G?SDAO9 GD46A9A<S 
7<8DB?<;4 QF<I EB?9=. 

�>=B@>;P=O5 6>?@>AO 
1) ЧFB A4;O649FES 7<8DB?<;B@ 

EB?<? 

2) ЧFB I4D4>F9D<;G9F >BAEF4AF4 
7<8DB?<;4 К7? 

3) К4><9 EB?< 7<8DB?<;<DGRFES 
EFGC9AK4FB? 

 

�>=B@>;P=O5 6>?@>AO 
1) �F >4><I H4>FBDB6 ;46<E<F 

7<8DB?<;? 

2) ЧFB I4D4>F9D<;G9F EF9C9AP 
7<8DB?<;4? 

3) КB784 7<8DB?<; A96B;@B:9A? 

 

�>=B@>;P=O5 6>?@>AO 
1) �?S >4><I EB?9= 7<8DB?<; 

CDBF9>49F A9B5D4F<@B? 

2) К4> 6?<S9F F9@C9D4FGD4 A4 
E>BDBEFP 7<8DB?<;4? 

3) К4>B64 CD<K<A4 
EB6@9EFAB7B 7<8DB?<;4 
EB?9=? 

 

 
 

 



�45BD4FBDA4я D45BF4 №2 
 9F4??O < A9@9F4??O 

&9?P D45BFO: 87Cч8BP х8<8чеA:8е A6>9AB64 <еB4;;>6 8 =е<еB4;;>6 >4> CDBEFOI 69M9EF6, F4> < 6 
EBEF469 E?B:AOI EB98<A9A<=. !4GK<FPES EBEF46?SFP GD46A9A<S D94>J<= 6;4<@B89=EF6<S @9F4??B6 E 
6B8B=, ><E?BF4@<, M9?BK4@<. 
#DB69EF< D94>J<< 6;4<@B89=EF6<S @9F4??B6 E 6B8B=, M9?BK4@<, D4;546?9AAO@< < 
>BAJ9AFD<DB64AAO@< D4EF6BD4@< E9DAB= < 4;BFAB= ><E?BF. ВOCB?A<FP FD95B64A<S > D9;G?PF4F4@ 
BCOFB6, BHBD@<FP BFK9F, 6OCB?A<FP GCD4:A9A<S. 
О5BDG8B64A<9 < D94>F<6O: CDB5<D><, LF4F<6 8?S CDB5<DB>, CDB5<D>B89D:4F9?P, C<AJ9F, 
EC<DFB6>4 EC<K><, H<?PFDB64?PA4S 5G@474, CD9C4DB64?PAO= AB:, >D<EF4??<;4FBD E 6B8B=, ?GK<A>4. 
 9F4??<K9E><= A4FD<= Na, <A8<>4FBD H9AB?HF4?9<A, 8<EF<??<DB64AA4S 6B84 H2O, 

>BAJ9AFD<DB64AA4S E9DA4S ><E?BF4 H2SO4, D4;546?9AA4S < >BAJ9AFD<DB64AA4S 4;BFA4S ><E?BF4 
HNO3, I?BDB6B8BDB8A4S ><E?BF4 HCl, >BAJ9AFD<DB64AAO= D4EF6BD M9?BK< 7<8DB>E<84 A4FD<S NaOH, 

7<8DB>E<8 4@@BA<S NH4OH, A<FD4F E9D95D4 AgNO3, :9?9;B Fe, J<A> < J<A>B6O9 BC<?>< Zn, 

4?R@<A<96O= CBDBLB> Al,  @98P Cu.  

 

%B8 D45BFO 

ОCOF №1 В;4<@B89=EF6<9 @9F4??B6 E 6B8B=. 

В >D<EF4??<;4FBD E 6B8B= 8B546<FP A9E>B?P>B >4C9?P H9AB?HF4?9<A4. #<AJ9FB@ 8BEF4FP >GEBK9> 
A4FD<S (<?< >4?PJ<S) <; E>?SA><, 789 BA ID4A<FES CB8 E?B9@ >9DBE<A4, < 6OEGL<FP 97B 
H<?PFDB64?PAB= 5G@47B=. !B:B@ BFD9;4FP A95B?PLGR K4EFP (D4;@9DB@ EB EC<K9KAGR 7B?B6>G) < 
C<AJ9FB@ C9D9A9EF< 6 >D<EF4??<;4FBD E 6B8B=. ЧFB A45?R849FES? 
Т@е5>64=8я : @е7C;PB4B4< >?OB4 

1. %BEF46<FP GD46A9A<9 D94>J<< 6;4<@B89=EF6<S A4FD<S E 6B8B=. 
2. %89?4FP 6O6B8, >4><9 @9F4??O 6;4<@B89=EF6GRF E 6B8B=. 
 
*ОCOF №2 Д9=EF6<9 D4;546?9AAB= < >BAF9AFD<DB64AAB= E9DAB= ><E?BFO A4 @9F4??O. 

 В FD< CDB5<D>< A4?<FP CB 2–3 @? D4;546?9AAB= E9DAB= ><E?BFO < BCGEF<FP 6 B8AG <; A<I 
>GEBK9> :9?9;4, 6 8DG7GR – J<A>4, 6 FD9FPR – @98<. �4><9 @9F4??O D947<DGRF E ><E?BF4@<? 

 (#DB6B8<FP 6 6OFS:AB@ L>4HG!) В 869 CDB5<D>< A4?<FP CB 2–3 @? >BAJ9AFD<DB64AAB= E9DAB= 
><E?BFO. В B8AG <; A<I BCGEF<FP >GEBK9> J<A>4, 6 8DG7GR – >GEBK9> @98<. "59 CDB5<D>< 
E?97>4 A47D9FP. !45?R84FP 6O89?9A<9 E9DO < CB ;4C4IG BCD989?<FP 6O89?SRM<=ES 74; 6 
C9D6B= CDB5<D>9. �4>B= 74; 6O89?S9FES 6B 6FBDB= CDB5<D>9? 

Т@е5>64=8я : @е7C;PB4B4< >?OB4 

1. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S @9F4??B6 E D4;546?9AAB= E9DAB= ><E?BFB=. 
2. %89?4FP 6O6B8, >4><9 @9F4??O 6;4<@B89=EF6GRF E D4;546?9AAB= E9DAB= < EB?SAB= ><E?BF4@<. 
3. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S J<A>4 < @98< E >BAJ9AFD<DB64AAB= E9DAB= 
><E?BFB=. 
4. %HBD@G?<DB64FP CD46<?B 6;4<@B89=EF6<S @9F4??B6 E >BAJ9AFD<DB64AAB= E9DAB= ><E?BFB=. 
 
*ОCOF №3 Д9=EF6<9 D4;546?9AAB= < >BAF9AFD<DB64AAB= 4;BFAB= ><E?BFO A4 @9F4??O. 
                    О><E?<F9?PAO9 E6B=EF64 4;BFAB= ><E?BFO.  

 (#DB6B8<FP 6 6OFS:AB@ L>4HG!) В 869 CDB5<D>< A4?<FP CB 2–3 @? D4;546?9AAB= 4;BFAB= 
><E?BFO < BCGEF<FP 6 B8AG <; A<I >GEBK9> J<A>4, 6 8DG7GR – >GEBK9> @98<. %?97>4 A47D9FP B59 
CDB5<D><. !45?R84FP 6O89?9A<9 74;4. 

 (#DB6B8<FP 6 6OFS:AB@ L>4HG!) В 869 CDB5<D>< A4?<FP CB 2–3 @? >BAJ9AFD<DB64AAB= 
4;BFAB= ><E?BFO < BCGEF<FP 6 B8AG <; A<I >GEBK9> J<A>4, 6 8DG7GR – >GEBK9> @98<. �4>B= 74; 
6O89?S9FES? 

Т@е5>64=8я : @е7C;PB4B4< >?OB4 

1. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S J<A>4 < @98< E D4;546?9AAB= 4;BFAB= ><E?BFB=. 
2. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S J<A>4 < @98< E >BAJ9AFD<DB64AAB= 4;BFAB= 
><E?BFB=. 
3. %HBD@G?<DB64FP CD46<?B 6;4<@B89=EF6<S @9F4??B6 E >BAJ9AFD<DB64AAB= < D4;546?9AAB= HNO3. 

 



 

 

*ОCOF №4 Д9=EF6<9 I9?BG< A4 @9F4??O. 

В 869 CDB5<D>< A4?<FP CB 2–3 @? >BAJ9AFD<DB64AAB7B D4EF6BD4 M9?BK< 7<8DB>E<84 A4FD<S. В B8AG 
<; A<I A4EOC4FP A95B?PLB9 >B?<K9EF6B J<A>B6OI BC<?B>, 6 8DG7GR – 4?R@<A<96B7B CBDBL>4. �E?< 
D94>J<S A9 <89F, E?97>4 A47D9FP. �B784 A4KA9FES <AF9AE<6AB9 6O89?9A<9 74;4, CB8A9EF< > BF69DEF<S@ 
CDB5<DB> ;4::9AAGR ?GK<A>G. ЧFB A45?R849FES? 
Т@е5>64=8я : @е7C;PB4B4< >?OB4 

1. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S J<A>4 < 4?R@<A<S E D4EF6BDB@ M9?BK<. 
2. %89?4FP 6O6B8, >4><9 @9F4??O D947<DGRF EB M9?BK4@<. 
*"COFO CDB6B8SFES 89@BAEFD4J<BAAB 
 

ОCOF №5  �4G9EF69AA4я D94>F<я A4 E?BD<8-<BA 

�?S B5A4DG:9A<S <BAB6 I?BD4 Cl
-
 6 6B8AOI D4EF6BD4I <ECB?P;GRF BK9AP KG6EF6<F9?PAGR D94>J<R 

6;4<@B89=EF6<S <I E >4F<BA4@< E9D95D4 Ag
+
. 

AgNO3 + HCl ³ AgCl´ + HNO3 

Ag
+
 + NO3

-
 + H

+
 + Cl

-
 ³ AgCl´ + H+

 + NO3
- 

Ag
+
 + Cl

-
 ³ AgCl´  

 

AgCl + 2NH4OH ³ [Ag(NH3)2]Cl
 
+ 2H2O 

AgCl + 2NH4
+

 + 2OH
-
 ³ [Ag(NH3)2]

+
 + Cl

- 
+ 2H2O 

 

Н45люд4ть: 6OC489A<9 59?B7B F6BDB:<EFB7B BE48>4 I?BD<84 :9?9;4. 
ХBDBL99 D4EF6BD9A<9 AgCl  6 <;5OF>9 4@@<4>4. 
Т@е5>64=8я : @е7C;PB4B4< >?OB4 

1. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S A<FD4F4 E9D95D4 < I?BDB6B8BDB8AB= ><E?BFO. 
2. %BEF46<FP GD46A9A<S D94>J<= 6;4<@B89=EF6<S I?BD<84 E9D95D4 < 7<8DB>E<84 4@@BA<S. 
3. %89?4FP 6O6B8 B D9;G?PF4F9 D94>J<< <BAAB7B B5@9A4. 



З484G< < GCD4:A9A<я 8?я E4@BEFBяF9?PAB7B D9H9A<я 

 

 

В4D<4AF I   В4D<4AF II В4D<4AF III В4D<4AF IV 

1. �4>BAK<FP < GD46ASFP D94>J<R: 
Ba + H2O = … 

1. �4>BAK<FP < GD46ASFP 
D94>J<R: 

Mg + HNO3(D4;5.) = … 

1. �4>BAK<FP < GD46ASFP 
D94>J<R: 

Sn + HNO3(D4;5.) = … 

1. �4>BAK<FP < GD46ASFP 
D94>J<R: 

Hg + H2SO4(>BAJ.) = …. 
 

2. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Mg, Mn, Hg, Au, Al, 

Cd, Ag, D4EF6BDSRFES 6 
D4;546?9AAB= H2SO4?  

!4C<E4FP GD46A9A<S D94>J<=. 

2. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Mg, Mn, Hg, Au, Al, 

Cd, Ag, D4EF6BDSRFES 6 
D4;546?9AAB= HNO3?  

!4C<E4FP GD46A9A<S D94>J<=. 

2. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Mg, Mn, Hg, Au, 

Al, Cd, Ag, D4EF6BDSRFES 6 
HCl?  

!4C<E4FP GD46A9A<S D94>J<=. 
 

2. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Mg, Mn, Hg, Au, 

Al, Cd, Ag. D4EF6BDSRFES 6 
>BAJ9AFD<DB64AAB= HNO3?  

!4C<E4FP GD46A9A<S D94>J<=. 
 

3. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Cu, Ca, Hg, Au, Fe, 

Cr, Ag, Al, D4EF6BDSRFES 6 
HCl?  

!4C<E4FP GD46A9A<S D94>J<=. 
 

3. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Cu, Ca, Hg, Au, Fe, 

Cr, Ag, Al, D4EF6BDSRFES 6 
>BAJ9AFD<DB64AAB= HNO3?  

!4C<E4FP GD46A9A<S D94>J<=. 
 

3. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Cu, Ca, Hg, Au, 

Fe, Cr, Ag, Al, 

D4EF6BDSRFES 6 
D4;546?9AAB= HNO3?  

!4C<E4FP GD46A9A<S D94>J<=. 
 

3. �4><9 <; C9D9K<E?9AAOI 
@9F4??B6: Cu, Ca, Hg, Au, 

Fe, Cr, Ag, Al, D4EF6BDSRFES 
6 >BAJ9AFD<DB64AAB= 
H2SO4?  

!4C<E4FP GD46A9A<S D94>J<=. 
 



#$��"��!�� 

 9F4??O, <@9S A<;><9 CBF9AJ<4?O <BA<;4J<<, ?97>B BF84RF 64?9AFAO9 Q?9>FDBAO < B5D4;GRF 
CB?B:<F9?PAB ;4DS:9AAO9 <BAO: 

M − nē = Mn+
 . 

#BQFB@G @9F4??O 6 I<@<K9E><I D94>J<SI S6?SRFES 6BEEF4AB6<F9?S@< < ECBEB5AO 
6;4<@B89=EF6B64FP E D4;?<KAO@< 69M9EF64@< − B><E?<F9?S@<. 
$4EE@BFD<@ A9>BFBDO9 F<C<KAO9 E?GK4< F4>B7B 6;4<@B89=EF6<S. 
1.  9F4??O 6OEB>B= I<@<K9E>B= 4>F<6ABEF< @B7GF D4;?474FP 6B8G E 6OF9EA9A<9@ 6B8BDB84 CD< 
>B@A4FAOI F9@C9D4FGD4I: 

2K + 2H2O = 2KOH + H2. 

2. % ><E?BF4@< @9F4??O D947<DGRF D4;?<KAB 6 ;46<E<@BEF< BF 4>F<6ABEF< E4@B7B @9F4??4 < 
B><E?<F9?PAOI E6B=EF6 ><E?BFO: 
– В D4;546?9AAB= E9DAB= ><E?BF9 < 6 D4EF6BD4I 74?B79AB6B8BDB8B6 B><E?<F9?9@ S6?S9FES <BA H+

, 

CBQFB@G 6 A<I D4EF6BDSRFES @9F4??O, EFBSM<9 6 DS8G A4CDS:9A<= 8B 6B8BDB84: 
Cd + H2SO4 (D4;5.) = CdSO4 + H2; 

Ni + 2HCl = NiCl2 + H2. 

– �BAF9AFD<DB64AA4я E9DA4я ><E?BF4 S6?S9FES B><E?<F9?9@ ;4 EK9F S+6
 < @B:9F CD< A47D964A<< 

B><E?SFP @9F4??O, EFBSM<9 6 DS8G A4CDS:9A<= CBE?9 6B8BDB84. #DB8G>FO 99 6BEEF4AB6?9A<S @B7GF 
5OFP D4;?<KAO@< 6 ;46<E<@BEF< BF 4>F<6ABEF< @9F4??4. #D< 6;4<@B89=EF6<< E @4?B4>F<6AO@< 
@9F4??4@< ><E?BF4 6BEEF4A46?<649FES 8B SO2: 

Hg + 2H2SO4 (>BAJ.) = HgSO4 + SO2 + 2H2O. 

#D< 6;4<@B89=EF6<< E 5B?99 4>F<6AO@< @9F4??4@< CDB8G>F4@< 6BEEF4AB6?9A<S @B7GF 5OFP >4> SO2, 

F4> < E6B5B8A4S E9D4 < E9DB6B8BDB8: 
Cd + 2H2SO4 (>BAJ.) = CdSO4 + SO2 + 2H2O; 

3Zn+ 4H2SO4 (>BAJ.) = 3ZnSO4 + S + 4H2O; 

4Mg + 5H2SO4 (>BAJ.) = 4MgSO4 + H2S + 4H2O. 

В QF<I D94>J<SI K4EFP @B?9>G? E9DAB= ><E?BFO <7D4RF DB?P ED98O. 
– А;BFA4я ><E?BF4 S6?S9FES E<?PA9=L<@ B><E?<F9?9@ ;4 EK9F N+5. #DB8G>FO 6BEEF4AB6?9A<S 
D4;?<KAO < ;46<ESF BF >BAJ9AFD4J<< ><E?BFO < 4>F<6ABEF< @9F4??4: 

HNO3 ³ NO2 ³ NO ³ N2O ³ N2 ³ NH4NO3. 

#D< D94>J<SI E >BAF9AFD<DB64AAB= ><E?BFB= K4M9 6E97B 6O89?S9FES NO2. #D< 
6;4<@B89=EF6<< D4;546?9AAB= 4;BFAB= ><E?BFO E @4?B4>F<6AO@< @9F4??4@< 6O89?S9FES NO. В 
E?GK49 5B?99 4>F<6AOI @9F4??B6 6O89?S9FES N2O. %<?PAB D4;546?9AA4S 4;BFA4S ><E?BF4 
6;4<@B89=EF6G9F E 4>F<6AO@< @9F4??4@< E B5D4;B64A<9@ <BA4 4@@BA<S, 84RM97B E ><E?BFB= A<FD4F 
4@@BA<S. 

Ag + 2HNO3 (>BAJ.) = AgNO3 + NO2 + H2O; 

3Ag + 4HNO3 (D4;5.) = 3AgNO3 + NO + H2O; 

4Mg + 10HNO3 (D4;5.) = 4Mg(NO3)2 + N2O + 5H2O; 

4Ca + 10HNO3 (BK. D4;5.) = 4Ca(NO3)2 + NH4NO3 + 3H2O. 

Al, Fe, Cr >BAJ9AFD<DB64AAB= 4;BFAB= ><E?BFB= C4EE<6<DGRFES. 
3. %B I9?BG4@< D947<DGRF @9F4??O, 84RM<9 4@HBF9DAO9 7<8DB>E<8O (59D<??<=, J<A>, 4?R@<A<=, 
B?B6B, E6<A9J), 4 F4>:9 @9F4??O, B5?484RM<9 6OEB><@< EF9C9AS@< B><E?9A<S 6 CD<EGFEF6<< 
E<?PAOI B><E?<F9?9=: 

Be + 2NaOH + 2H2O = Na2[Be(OH)4] + H2; 

2Mo + 4KOH + 3O2 = 2K2MoO4 + 2H2O. 



 



�45>@4B>@=4я @45>B4 №3 

�>;CG9=89 QB8;9=4 8 87CG9=89 97> A6>9AB6 

&9;P @45>BO: CB?GK<FP QF<?9A 897<8D4F4J<9= QF<?B6B7B EC<DF4, <EE?98B64FP 
I4D4>F9DAO9 I<@<K9E><9 E6B=EF64 QF<?9A4: 6;4<@B89=EF6<9 QF<?9A4 E 5DB@AB= 6B8B= < 
D4EF6BDB@ KMnO4 (>4K9EF69AAO9 D94>J<< A4 B5A4DG:9A<9 QF<?9A4). 
�5>@C8>64=89: LF4F<6 E 89D:4F9?9@ 8?S CDB5<DB>, CDB5<D><, CDB5>4 E 74;BBF6B8AB= 
FDG5>B=, LF4F<6 8?S CDB5<DB>, EC<DFB6>4, EC<K><. 
 94:B86O: QF<?B6O= EC<DF (C2H5OH), >BAJ9AFD<DB64AA4S E9DA4S ><E?BF4 (H2SO4), 

5DB@A4S 6B84 (Br2), C9D@4A74A4F >4?<S(KMnO4), C9EB>. 
%>8 @45>BO 

1. В CDB5<D>G A4?<64RF 2-3 @? QF<?B6B7B EC<DF4 < 
BEFBDB:AB 6-9 @? >BAJ9AFD<DB64AAB= E9DAB= ><E?BFO. 

2. ВEOC4RF A9@AB7B CDB>4?TAAB7B C9E>4, KFB5O <;59:4FP 
FB?K>B6, :<8>BEF< B EF9A>< CDB5<D>< CD< ><C9A<<. 

3. З4>DO64RF CDB5<D>G CDB5>B= E 74;BBF6B8AB= FDG5>B= < 
;4>D9C?SRF 9T 6 LF4F<69. 

4. �47D964RF D94>J<BAAGR E@9EP. 
C2H5OH ² H2C=CH2±+HOH 

                        ЭB<л>вы= A?<@B       ЭB<ле= 
5. �DBCGE>4RF QF<?9A K9D9; D4EF6BD C9D@4A74A4F4 >4?<S. 
6. �45?R84RF B59EJ69K<64A<9 D4EF6BD4 < CBS6?9A<9 ;4C4I4 

QF<?9A7?<>B?S. 
7. �DBCGE>4RF QF<?9A K9D9; D4EF6BD 5DB@AB= 6B8O. 
8. �45?R84RF B59EJ69K<64A<9 D4EF6BDB6. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

9. �B8:<74RF QF<?9A.  
CH2  ═ CH2 + 3O2 ² 2CO2 + 2H2O 

�45?R84RF 7BD9A<9 QF<?9A4 SD><@, E69FSM<@ES C?4@9A9@. 
 

10. З4C<EO64RF GD46A9A<S I<@<K9E><I D94>J<= < A4;O64RF 
69M9EF64. 
         

 

 



�>=B@>;P=O9 6>?@>AO 

1. К >4>B@G >?4EEG G7?96B8BDB8B6 CD<A48?9:<F QF<?9A? К4> 97B CB?GK4RF? 

У7?96B8BDB8O E B5M9= HBD@G?B= CnH2n , 6 @B?9>G?4I >BFBDOI @9:8G 4FB@4@< 
G7?9DB84 <@99FES B8A4 86B=A4S E6S;P, A4;O64RF G7?96B8BDB84@< DS84 QF<?9A4, <?< 
4?>9A4@<. 
В @B?9>G?9 QF<?9A4 @9:8G 4FB@4@< G7?9DB84 <@99FES B8A4 5- < π- E6S;P. В G7?9DB8AOI 
EB98<A9A<SI π - E6S;P ;A4K<F9?PAB E?4599, K9@ 5- E6S;P.  
�B8 89=EF6<9@ D9479AFB6, π- E6S;P ?97>B D4;DO649FES. ЭFB < BCD989?S9F I4D4>F9DAO9 
I<@<K9E><9 E6B=EF64 4?>9AB6 – D94>J<< CD<EB98<A9A<S. 

      C2H5OH ² H2C=CH2±+HOH 

2. �D<698<F9 8B>4;4F9?PEF64 A9CD989?PABEF< QF<?9A4 E CB@BMPR >4K9EF69AAOI D94>J<= 
6;4<@B89=EF6<S QF<?9A4 6 D4EF6BD4I C9D@4A74A4F4 >4?<S < 5DB@AB= 6B8B=. 

      ЭFB >4K9EF69AA4S D94>J<S A4 86B=AGR E6S;P: 
      3CH2=CH2 + 2KMnO4 + 4H2O ² 3HOCH2-CH2OH + MnO2³ + 2KOH 

      CH2=CH2 + Br2 ² CH2Br-CH2Br 

3. З4C<L<F9 D94>J<R CB?GK9A<S < 7BD9A<S QF<?9A4: 
      C2H4+3O2 ²2С�2±+2H2O 

4. Ч9@ BF?<K4RFES E6B=EF64 QF<?9A4 BF E6B=EF6 CD989?PAOI G7?96B8BDB8B6? 

5. В KT@ CD<K<A4 I4D4>F9DAOI E6B=EF6 A9CD989?PAOI G7?96B8BDB8B6? 

 

 9H8BP 7484G8 

З484G4 № 1 �D< CDBF9>4A<< QF<?9A4 K9D9; 5DB@AGR 6B8G @4EE4 D4EF6BD4 G69?<K<?4EP 
A4… К4>B= B5N9@ 74;4 6EFGC<? 6 D94>J<R < >4>4S @4EE4 1,2 – 8<5DB@QF4A4 B5D4;B64?4EP? 

В4@84=B I В4@84=B II В4@84=B III 

С2�4 + Br2 ² C2H4Br2 

m(D-D4 +) =77 

0,25 @B?P 

V(C2H4) = ?? 

m (C2H4Br2) = ?7 

С2�4 + Br2 ² C2H4Br2 

m(D-D4 +) =147 

0,5 @B?P 

V(C2H4) = ?? 

m (C2H4Br2) = ?7 

С2�4 + Br2 ² C2H4Br2 

m(D-D4 +) = 217 

0,75 @B?P 

V(C2H4) = ?? 

m (C2H4Br2) = ?7 

 

В – 1.                                           В – 2.                                         В – 3.      

77.                                                         147.                                                    217. 
0,25 @B?P                                            0,5 @B?P                                         0,75 @B?P 

77                                                           147                                                    217 

Х ?.                                                        Х ?.                                                     
С2�4 + Br2 ² C2H4Br2                               С2�4+Br2 ² C2H4Br2                                     С2�4+Br2 ² C2H4Br2 

V(C2H4) = 5,6 ?.                              V(C2H4) =11,2?.                                  V(C2H4) =16,8?. 

m (C2H4Br2) = 477.                          m (C2H4Br2) = 947.                              m (C2H4Br2 )=1417.  

V (C2H4) = 5,6?.                               V (C2H4) = 11,2?.          V (C2H4) = 16,8?.  

 
З484G4 № 2 К4>B= B5N9@ ><E?BDB84 < 6B;8GI4 CBFD95G9FES 8?S E:<74A<S…… QF<?9A4? 

       

В4@84=B I В4@84=B II В4@84=B III 
V(С2�4) = 15? 

15?.² 0,6696 @B?P �2 

V(С2�4) = 35? 

35?.²1,5625 @B?P �2 

V(С2�4) = 50? 

50?.²2,232 @B?P �2 

n (�2) = 2,0088 @B?P 

V(�2) = 44,997?. 
V(6B;8.) =214,3?. 

n (�2) = 4,6875 @B?P 

V(�2) =105?. 
V(6B;8.) =500?. 

n (�2) = 6,696 @B?P 

V(�2) =149,9904?. 
V(6B;8.) =714?. 
 

 



�D4>Fич5E>4я D45BF4 №1 

СFDB5Aи5 4FB@B6  

&5?P D45BFO: <EE?98B64FP < ;4>D9C<FP E6989A<S B EB6D9@9AAOI CD98EF46?9A<SI B5 4FB@9 
I<@<K9E>B7B Q?9@9AF4, 84FP B5MGR I4D4>F9D<EF<>G EFDB9A<S 4FB@B6 CD98?B:9AAOI 
I<@<K9E><I Q?9@9AFB6. 
�5BDG4B64Aи5: ПСХЭ Д.И. �9A89?9964, @B89?< 4FB@B6. 

 

%B4 D45BFO 

В4Dи4AF I В4Dи4AF II 

1. Д4FP B5MGR I4D4>F9D<EF<>G 4FB@4@ 
E?98GRM<I I<@<K9E><I Q?9@9AFB6: 

Na <  S 

2. У>4;4FP EBEF46 4FB@AB7B S8D4, 
>B?<K9EF6B Q?9>FDBAB6, BFABE<F9?PAGR 
4FB@AGR @4EEG, ;4C<E4FP Q?9>FDBAAGR 
HBD@G?G 4FB@4 < CB>4;4FP A4 
7D4H<K9E>B= HBD@G?9 (Q?9>FDBAAB= 
8<47D4@@9) D4ECD989?9A<9 Q?9>FDBAB6 
CB CB8GDB6AS@. 

1. Д4FP B5MGR I4D4>F9D<EF<>G 4FB@4@ 
E?98GRM<I I<@<K9E><I Q?9@9AFB6: 

K < CL 

2. У>4;4FP EBEF46 4FB@AB7B S8D4, 
>B?<K9EF6B Q?9>FDBAB6, BFABE<F9?PAGR 
4FB@AGR @4EEG, ;4C<E4FP Q?9>FDBAAGR 
HBD@G?G 4FB@4 < CB>4;4FP A4 
7D4H<K9E>B= HBD@G?9 (8<47D4@@9) 
D4ECD989?9A<9 Q?9>FDBAB6 CB 
CB8GDB6AS@. 

3. К4><9 <; CD98?B:9AAOI I<@<K9E><I 
Q?9@9AFB6 Q?9@9AFO S6?SRFES  
S-Q?9@9AF4@<? ПBK9@G? 

3. К4><9 <; CD98?B:9AAOI I<@<K9E><I 
Q?9@9AFB6 Q?9@9AFO S6?SRFES  

       P-Q?9@9AF4@<? ПBK9@G? 

 

4. С>B?P>B A9EC4D9AAOI Q?9>FDBAB6 <@9RF 

A96B;5G:89AAO9 4FB@O CD98?B:9AAOI 
I<@<K9E><I Q?9@9AFB6? 

4. С>B?P>B A9EC4D9AAOI Q?9>FDBAB6 <@9RF 
A96B;5G:89AAO9 4FB@O CD98?B:9AAOI 
I<@<K9E><I Q?9@9AFB6? 

5. �4C<E4FP Q?9>FDBAAO9 HBD@G?O <BAB6: 

Na
1+

 <  S
2-

. 

 

5. �4C<E4FP Q?9>FDBAAO9 HBD@G?O <BAB6: 

K
 1+

 <  CL
1-

. 

 

6. К4>B= <; 4FB@B6 QF<I Q?9@9AF4 S6?S9FES 
A4<5B?99 Q?9>FDBBFD<J4F9?PAO@? 
ПBK9@G? 

6. К4>B= <; 4FB@B6 QF<I Q?9@9AF4 
CDBS6?S9F A4<5B?PL<9 @9F4??<K9E><9 
E6B=EF64? ПBK9@G? 

 

КBAFDB?PAO5 6BCDBEO 

В4Dи4AF I В4Dи4AF II 

1. ЧFB F4>B9 Q?9>FDBAA4S B5B?BK>4 4FB@4? 

 

1. В K9@ ;4>?RK49FES CDBFBAB-A9=FDBAA4S 
F9BD<S EFDB9A<S S89D 4FB@B6? 

2. ЧFB S6?S9FES CD<K<AB= C9D9@9AAB= 
64?9AFABEF< @AB7<I Q?9@9AFB6? 

2. ЧFB B5NSEAS9F EGM9EF6B64A<9 
Q?9@9AFB6 E CBEFBSAAB= 64?9AFABEFPR? 

 

3. К4>B6 I4D4>F9D 86<:9A<S Q?9>FDBAB6 6 
4FB@9? 

 

 

3. ЧFB S6?S9FES BF?<K<F9?PAB= K9DFB= 
4FB@B6 <;BFBCB6 B8AB7B Q?9@9AF4? 

4. ЧFB F4>B9 QA9D79F<K9E><= GDB69AP? 
ПB8GDB69AP? 

 

4. ЧFB F4>B9 @4EEB6B9 K<E?B 4FB@4? 

 



�D4>FиG5E>4я D45BF4 №3 

КB?иG5EF65AAO5 BFABH5Aия 6 хи@ии 

&5?P D45BFO: CD<@9ASFP BEAB6AO9 >B?<K9EF69AAO9 ;4>BAO 6 I<@<< 8?S D4EK9FB6 CB 
GD46A9A<S@ I<@<K9E><I D94>J<=. 
�5BDG4B64Aи5: �!ХЭ Д.И. М9A89?9964. 

%B4 D45BFO 

В4Dи4AF І В4Dи4AF ІІ 

З444G4 №1 

 4EEK<F4FP @4EEG 7<8DB>E<84, 
D947<DGRM97B E9DAB= ><E?BFB=, 9E?< 6 
D9;G?PF4F9 D94>J<< B5D4;B64?BEP 507 EB?<. 
 4EK9F 69EF< EB7?4EAB GD46A9A<R D94>J<<: 
NaOH + H2SO4 =  

�т6ет: m(NaOH) =28,177 

З444G4 №1 

 4EEK<F4FP @4EEG 7<8DB>E<84, 
D947<DGRM97B E9DAB= ><E?BFB=, 9E?< 6 
D9;G?PF4F9 D94>J<< B5D4;B64?BEP 507 EB?<. 
 4EK9F 69EF< EB7?4EAB GD46A9A<R D94>J<<: 
Ca(OH)2 + H2SO4 =  

�т6ет: m(Ca(OH)2) =27,217 

З444G4 №2 

ВOK<E?<F9 @4EEG HBEHBDAB= ><E?BFO, 
>BFBDGR @B:AB CB?GK<FP <; 500 >7 4C4F<F4, 
EB89D:4M97B 62% Ca3(PO4)2. 

�т6ет: m(�3Р�4) =196>7 

З444G4 №2 

И; 207 <;69EFAS>4, EB89D:4M97B 0,04 
@4EEB6OI 8B?9= CD<@9E9=, CB?GK<?< 127 
7<8DB>E<84 >4?PJ<S. !>B?P>B QFB 
EBEF46?S9F CDBJ9AFB6 BF F9BD9F<K9E>< 
6B;@B:AB7B 6OIB84?  

�т6ет: w (Ca(OH)2) =84,45% 

 

З444G4 №3 

�D< 6;4<@B89=EF6<< 4@@<4>4 E 
74;BB5D4;AO@ 5DB@B@ B5D4;B64?BEP 9,8 7 
EB?<. ВOK<E?<F9 B5NT@ 6FBDB7B CDB8G>F4 
D94>J<< (A.G.). 

�т6ет: V(74;4) = 0,373 ?. 
 

З444G4 3 

 4EEK<F4=F9 @4EEG 5DB@<84 4?R@<A<S, 9E?< 
6 D94>J<R 6EFGC<?B 2,77 4?R@<A<S < 407 
5DB@4? 

�т6ет: m(AlBr3) =26,7 7. 
 

З444G4 №4 

К4>B= B5N9@ I?BD4 CB?GK<FES CD< D94>J<< 
8,827 I?BD4F4 >4?<S E 600@? EB?SAB= ><E?BFO E 
>BAJ9AFD4J<9= 0,94@B?P/?? 

�т6ет: V(CL) = 4,8?. 
 

З444G4 №4 

К4>B= B5N9@ I?BD4 CB?GK<FES CD< D94>J<< 
17,647 I?BD4F4 >4?<S E 1200@? EB?SAB= ><E?BFO 
E >BAJ9AFD4J<9= 0,94@B?P/?? 

�т6ет: V(CL) = 9,6?. 

 

КBAFDB?PAO5 6BCDBEO 

1. !HBD@G?<DG=F9 BEAB6AO9 >B?<K9EF69AAO9 ;4>BAO 6 I<@<<. 
2. ЧFB F4>B9 @B?P? 

3. К4> D4EEK<F4FP @B?SDAGR @4EEG? 

4. К4> CD<@9A<FP ;4>BA А6B748DB 8?S BCD989?9A<S @B?SDAB7B B5N9@4 74;4?  

5. ЧFB ?9:<F 6 BEAB69 D4EK9F4 B5N9@AOI BFABL9A<= 74;B6? 

6. ЧFB CBA<@4RF CB8 BFABE<F9?PA4S C?BFABEFP 74;B6? 

 

 



�@4:B8G9A:4я @45>B4 №4 

�:8A;8B9;8 8 6>AAB4=>68B9;8 

&9;P @45>BO: ?@а:B8G9A:8 7а:@9?8BP <9B>8O @9H9=8S 7а8аG =а >?@989;9=89 AB9?9=8 
>:8A;9=8S E8<8G9A:8E Q;9<9=B>6, A>ABа6;9=89 C@а6=9=89 ОВР. 

%>8 @45>BO 

 

В4@84=B І В4@84=B ІІ 
 

1. �?@989;8BP AB9?9=P >:8A;9=8я E8<8G9A:8E Q;9<9=B>6 6 A>988=9=8яE: 

 

SO2, H2S, Na2SO3, KClO4, H2S, PbO2, Fe, 

K2Cr2O7, KI, N2.  

Na2S2O3, As2S3,S, KI, HNO3, MnO2, N2, NH3, 

KMnO4, Br2. 

 

2.  4AAB46PB9 AB9?9=8 >:8A;9=8я E8<8G9A:8E Q;9<9=B>6 6 A>988=9=8яE. 
�>AB468BP :>QDD8F89=BO 6 C@46=9=8яE E8<8G9A:>9 @94:F88, ?>;P7CяAP <9B>8>< 
Q;9:B@>==>7> 54;4=A4: 

 

NH4NO2 → N2 + H2O 

KMnO4 + KOH→ K2MnO4 + O2 + H2O 

 

SO2 + Br2 + H2O → HBr + H2SO4 

KMnO4 + H2O2 → MnO2 + KOH + O2 + H2O 

 

 

 К>=B@>;P=O9 6>?@>AO 

1. Ка:89 ?@>F9AAO =а7O6аRB ?@>F9AAа<8 >:8A;9=8S а :а:89 ?@>F9AAа<8 6>AABа=>6;9=8S? 

2. Ка:89 69I9AB6а 8 7а AGTB :а:8E 8<9==> Q;9<9=B>6 <>7CB 87@аBP @>;P >:8A;8B9;99 8 
:а:89-6>AABа=>68B9;99? 

3. Ка:89 69I9AB6а 6OABC?аRB 6 :аG9AB69 >G9=P A8;P=OE >:8A;8B9;99? 

4. Ка:89 69I9AB6а 6OABC?аRB 6 :аG9AB69 >G9=P A8;P=OE 6>AABа=>68B9;99? 

 



�D4>F<K9E>4я D45BF4 №5 

�><E?<F9?PAB-6BEEF4AB6<F9?PAO9 D94>J<< 

&9?P D45BFO: ?@4:B8G9A:8 74:@9?8BP <9B>8O @9H9=8S 7484G =4 A>AB46;9=89 C@46=9=89 
�В$; =4E>88BP :>QDD8F89=BO �В$ <9B>84<8 Q;9:B@>==>-8>==>7> 54;4=A4. 

 

%B8 D45BFO 

 

В4D<4AF І В4D<4AF ІІ 
 

�CD989?<F9 F<C �В  < D4EEF46PF9 >BQHH<J<9AFO 6 GD46A9A<яI I<@<K9E>B= D94>J<< 

@9FB8B@ Q?9>FDBAAB7B 54?4AE4: 

 

1. HNO3 + H2S = H2SO4 + NO + H2O 

2. Mg+ N2 = Mg3N2; 

3. KClO3  = KCl + O2; 

4. Cl2 + KOH = KCl + KClO3 + H2O. 

 

1. К%lO3 = К%1 + К%lO4; 

2. HNO2 + Br2 + H2O = 2HBr + HNO3; 

3. HNO2 + 2HI = I2 + 2NO + 2H2O; 

4. Zn + H2SO4(:>=F) = ZnSO4 + SO2 + H2O. 

 

КBAFDB?PAO9 6BCDBEO 

1. �47>68B9 B8?O >:8A;8B9;P=>-6>AAB4=>68B9;P=OE @94:F89? 

2. В G9< 74:;RG49BAS <9B>8 Q;9:B@>==>7> 54;4=A4 8;S >:8A;8B9;P=>-

6>AAB4=>68B9;P=OE @94:F89? 

3. В G9< 74:;RG49BAS <9B>8 ?>;C@94:F89 8;S >:8A;8B9;P=>-6>AAB4=>68B9;P=OE 
@94:F89? 

 

 

 
 



�D4>F<G9E>4я D45BF4 №6 

 94>F<< <BAAB7B B5@9A4 

&9?P D45BFO: ;4>D9C<FP G@9A<O < A46O>< EBEF46?9A<O D94>J<= <BAAB7B B5@9A4. 
 

%B8 D45BFO 

 

В4D<4AF І В4D<4AF ІІ 
1. Н4C<E4FP 6 <BAAB-@B?9>G?ODAB= HBD@9 GD46A9A<O D94>J<=, CD<6B8Oщ<I > B5D4;B64A<N 
@4?BD4EF6BD<@OI BE48>B6 <?< 74;B6: 

 

Pb(NO3)2 + KI³ 

K2CO3 + HCl³ 

CaCO3 + HCl³ 

AlBr3 + AgNO3³ 

 

NiCl2 + H2S³ 

CuSO4 + NaOH³ 

Na2SO3 + H2SO4³ 

Na2CO3 + H2SO4³ 

2. Н4C<E4FP 6 <BAAB-@B?9>G?ODAB= HBD@9 GD46A9A<O D94>J<=, CD<6B8Oщ<I > B5D4;B64A<N 
@4?BD4EF6BD<@OI EB98<A9A<=: 

 

Na2S + H2SO4³                                                       
HCOOK + HNO3³         

FeS + HCl³ 

NH4Cl + Ca(OH)2³ 

3. Н4C<E4FP 6 <BAAB-@B?9>G?ODAB= HBD@9 GD46A9A<O D94>J<=, CD<6B8Oщ<I > B5D4;B64A<N 
A9=FD4?PAOI EB98<A9A<=: 

 

HCl + Ba(OH)2³                                                        
HF + KOH³                                                               
HNO2 + NH4OH³     

 

Fe(OH)3 + HNO3³    
CH3COOH + NH4OH³ 

H2S + NH4OH³                               
 

*4. Н4C<E4FP 6 <BAAB-@B?9>G?ODAB= HBD@9 GD46A9A<O D94>J<= 6;4<@B89=EF6<O @9:8G 6B8AO@< 
D4EF6BD4@< E?98GNщ<I 69щ9EF6: 
 

NaHCO3 + HCl³ 

KHS + H2SO4³ 

Zn(NO3)2 + KOH(<;5) ³ 

 

 FeCl3 + KOH³ 

Pb(CH3COO)2 + Na2S³ 

Ca(OH)2 + CO2(<;5) ³ 

 

*5. СBEF46<FP 6 @B?9>G?ODAB= HBD@9 GD46A9A<O D94>J<=, >BFBDO9 6OD4:4NFEO E?98GNщ<@< <BAAB-

@B?9>G?ODAO@< GD46A9A<O@<: 
 

NO2
- 
+ H

+
= HNO2                                                                                        

Pb
2+ 

+ 2I
-
= PbI2´       

 

Cu
2+

+ 2OH
- 
= Cu(OH)2´ 

 Ag
+
+ Cl

- = AgCl´               

 

*З484A<9 CB6OH9AAB= E?B:ABEF<. 
                       



 



П@4:B8ч5A:4S @45>B4 №7 
�84@>;87 A>;59 

&5;P @45>BO: ;4>D9C<FP ;A4A<S CB F9@9: «�<8DB?<; EB?9=», CBED98EF64@ D9L9A<S ;484K 
CB EBEF46?9A<R GD46A9A<= D94>J<= 7<8DB?<;4 EB?9= D4;?<KAB7B F<C4. С89?4FP 6O6B8 B 
6B;@B:ABEF< 7<8DB?<;4 CD98?B:9AAOI EB?9=; CD4>F<K9E>< BCD989?<FP D94>J<R ED98O 
CDB8G>FB6 7<8DB?<;4; EBEF46<FP GD46A9A<S 7<8DB?<;4. З4C<EO64FP @B?9>G?SDAO9 < 
<BAAO9 GD46A9A<S 7<8DB?<;4 EB?9= D4;AB7B F<C4. 

%>4 @45>BO 
�4@84=B I �4@84=B II �4@84=B III 

�4=O A>;8: 
 EG?PH4F A4FD<S; 
 EG?PH<F A4FD<S; 
 EG?PH4F J<A>4; 
 <B8<8 4?R@<A<S; 
 <B8<8 4@@BA<S; 
 <B8<8 EFDBAJ<S. 

З4?8A4BP D>@<C;O A>;59, 
C:4746 A8;C Q;5:B@>;8B>6 
55 >5@47CRщ8E. 
З4C<E4FP 6E9 6B;@B:AO9 
<BAAB-@B?9>G?SDAO9 
GD46A9A<S 7<8DB?<;4 QF<I 
EB?9=. 

�4=O A>;8: 
 EG?PH4F >4?<S; 
 EG?PH<F >4?<S; 
 EG?PH4F 4?R@<A<S; 
 <B8<8 J<A>4; 
 <B8<8 :9?9;4; 
 <B8<8 >4?PJ<S. 

З4?8A4BP D>@<C;O A>;59, 
C:4746 A8;C Q;5:B@>;8B>6 
55 >5@47CRщ8E. 
З4C<E4FP 6E9 6B;@B:AO9 
<BAAB-@B?9>G?SDAO9 
GD46A9A<S 7<8DB?<;4 QF<I 
EB?9=. 

�4=O A>;8: 
 EG?PH4F 4@@BA<S; 
 EG?PH<F 4@@BA<S; 
 EG?PH4F A<>9?S; 
 <B8<8 IDB@4; 
 <B8<8 >B54?PF4; 
 <B8<8 @4D74AJ4. 

З4?8A4BP D>@<C;O A>;59, 
C:4746 A8;C Q;5:B@>;8B>6 
55 >5@47CRщ8E. 
З4C<E4FP 6E9 6B;@B:AO9 
<BAAB-@B?9>G?SDAO9 
GD46A9A<S 7<8DB?<;4 QF<I 
EB?9=. 

К>=B@>;P=O5 6>?@>AO 
1) ЧFB A4;O649FES 

7<8DB?<;B@ EB?<? 

2) ЧFB I4D4>F9D<;G9F 
>BAEF4AF4 7<8DB?<;4 К7? 

3) К4><9 EB?< 
7<8DB?<;<DGRFES 
EFGC9AK4FB? 

 

К>=B@>;P=O5 6>?@>AO 
1) ОF >4><I H4>FBDB6 

;46<E<F 7<8DB?<;? 

2) ЧFB I4D4>F9D<;G9F 
EF9C9AP 7<8DB?<;4? 

3) КB784 7<8DB?<; 
A96B;@B:9A? 

 

К>=B@>;P=O5 6>?@>AO 
1) �?S >4><I EB?9= 

7<8DB?<; CDBF9>49F 
A9B5D4F<@B? 

2) К4> 6?<S9F F9@C9D4FGD4 
A4 E>BDBEFP 7<8DB?<;4? 

3) К4>B64 CD<K<A4 
EB6@9EFAB7B 7<8DB?<;4 
EB?9=? 

 

 
 

 

 



�D4>F<ч5E>4я D45BF4 №8 

 4Eч5F @4EEB6B= 4B?< 
&5?P D45BFO: D9H<FP ;484G< A4 D4EG9F @4EEB6B= 8B?< D4EF6BD9AAB7B 69I9EF64. 

%B4 D45BFO 

В4D<4AF І В4D<4AF ІІ В4D<4AF ІІІ 
1. ВOG<E?<F9 @4EEB6GR 8B?R 

D4EF6BD9AAB7B 69I9EF64, 9E?< 6 
150 7. 6B8O D4EF6BD<?< 7 7. 
EB?<.                                                                                                                       

Ответ: 4,46 % 

1. В 80 @?. 6B8O D4EF6BD<?< 6 7. 
7?R>B;O. Р4EEG<F4=F9 
@4EEB6GR 8B?R 7?R>B;O 6 
CB?GG9AAB@ D4EF6BD9.                           

Ответ: 6,98 % 

 

1. В >4>B@ >B?<G9EF69 6B8O 
AG:AB D4EF6BD<FP 40 7. EB?< 
8?S CB?GG9A<S D4EF6BD4 E 
@4EEB6B= 8B?9= 25 %.                                                                                               

Ответ: 120 7 

2. �CD989?<F9 @4EEG EB?<, 
>BFBDGR AG:AB 8B546<FP > 80 
7. D4EF6BD4 E @4EEB6B= 8B?9= 
EB?< 10 %, GFB5O CB?GG<FP 
D4EF6BD E @4EEB6B= 8B?9= 

      QFB= EB?< 25 %.                

Ответ: 16 7 

 

2. �CD989?<F9 @4EEG 6B8O, 
>BFBDGR AG:AB 8B546<FP > 50 
7. D4EF6BD4 E @4EEB6B= 8B?9= 
EB?< 5 %, GFB5O CB?GG<FP 
D4EF6BD E @4EEB6B= 8B?9= 
EB?< 2 %.                            

Ответ: 75 7 

 

2. �9B5EB8<@B CD<7BFB6<FP 
500 7. D4EF6BD4 E9DAB= 
><E?BFO, @4EEB64S 8B?S 
>BFBDB= 0,3. ВOG<E?<F9 
@4EEG 98 %-7B D4EF6BD4 
E9DAB= ><E?BFO, >BFBD4S 
CBFD95G9FES 8?S 
CD<7BFB6?9A<S F4>B7B 
D4EF6BD4.     

Ответ:  153,06 7           

 

КBAFDB?PAO5 6BCDBEO 

1. ЧFB F4>B9 >BAF9AFD4F<S D4EF6BD4? 

2. К4><@< ECBEB54@< 6OD4:4RF >BAF9AFD4F<R D4EF6BDB6? 

3. К4><@< ?45BD4FBDAO@< CD<5BD4@< < CBEG8B= CB?P;GRFES 8?S BCD989?9A<S 
>BAF9AFD4F<< D4EF6BDB6? 

 



ПD4>F<K9E>4я D45BF4 №9 

К?4EE<H<>4J<я A9BD74A<K9E><I 69щ9EF6 

&9?P D45BFO: D9L9A<9 CD4>F<K9E><I ;484A<= CB >?4EE<H<>4J<<, AB@9A>?4FGD9 < 
I<@<K9E><@ HBD@G?4@ A9BD74A<K9E><I 69M9EF6 D4;?<KAOI >?4EEB6 (A4;O64FP < 
EBEF46?OFP HBD@G?O I<@<K9E><I 69M9EF6, BCD989?OFP CD<A48?9:ABEFP > >?4EEG).  

%B8 D45BFO 

З484A<9 №1 Н4;64FP 69щ9EF64 CB E<EF9@4F<K9E>B= AB@9A>?4FGD9, BCD989?<FP >?4EE 
A9BD74A<K9E><I 69щ9EF6. 

В4D<4AF I В4D<4AF II 

$BD@G?4 
69щ9EF64 

Н4;64A<9 
69щ9EF64 

К?4EE 
A9BD74A<K9E>B7B 

EB98<A9A<я 

$BD@G?4 
69щ9EF64 

Н4;64A<9 
69щ9EF64 

К?4EE 
A9BD74A<K9E>B7B 

EB98<A9A<я 

CaO   HNO3   

H2CO3   N2O   

Zn(NO3)2   Cr(OH)3   

H2SO3   H2S   

PbO   LiOH   

Ag3PO4   P2O5   

NaOH   ZnO   

HCl   Na2SO4   

Na2O   HNO3   

Ca(OH)2   Cu(OH)2   

Fe(OH)3   H2SiO3   

CO2   BaCl2   

NaNO3   KOH   

H2SO4   CuSO4   

 

З484A<9 №2 СBEF46<FP HBD@G?O I<@<K9E><I 69щ9EF6, BCD989?яFP CD<A48?9:ABEFP > 
>?4EEG. 

В4D<4AF I В4D<4AF II 

$BD@G?4 
69щ9EF64 

Н4;64A<9 
69щ9EF64 

К?4EE 
A9BD74A<K9E>B7B 

EB98<A9A<я 

$BD@G?4 
69щ9EF64 

Н4;64A<9 69щ9EF64 К?4EE 
A9BD74A<K9E>B7B 

EB98<A9A<я 

 )?BD<8 @47A<O   С9DA4O ><E?BF4  

 �>E<8 E6<AJ4   Г<8DB>E<8 @98< (I)  

 СG?PH4F @98< (II)   �>E<8 G7?9DB84 (IV)  

 �;BFA4O ><E?BF4   Г<8DB>E<8 @47A<O  

 �<FD4F E9D95D4   С9DA<EF4O ><E?BF4  

 �DB@<8 >4?<O   �<FD4F >4?<O  

 )?BD4F >4?PJ<O   �>E<8 4;BF4 (V)  

 ИB8<8 A4FD<O   СG?PH4F J<A>4  

 �>E<8 E9DO (VI)   ИB8<8 >4?<O  

 (BEH4F A4FD<O   Г<8DB>E<8 :9?9;4 (II)  

 Г<8DB>E<8 >4?<O   �>E<8 >4?PJ<O  

 '7B?PA4O ><E?BF4   К4D5BA4F >4?PJ<O  

 Г<8DB>E<8 :9?9;4 
(III) 

  �DB@B6B8BDB8A4O 
><E?BF4 

 

 )?BDB6B8BDB8A4O 
><E?BF4 

  С<?<>4F A4FD<O  

 



З484A<9 №3 СBEF46PF9 GD46A9A<я D94>J<= CB EI9@9 J9CBK>9 79A9F<K9E><I E6я;9= 
A9BD74A<K9E><I EB98<A9A<=, EB7?4EAB E6B97B 64D<4AF4. 

В4D<4AF I В4D<4AF II 

K → K2S → KOH → KCl 

 

Cu → CuO → CuCl2 → Cu(OH)2 → CuO → Cu 

 

P → P2O5 → H3PO4 → Na3PO4 

 

N2 → NH3 → NO2 → HNO3 → Al(NO3)3 → NaNO3 

 

 

 

З484A<9 №4 СBEF46PF9 J9CBK>G 79A9F<K9E><I E6я;9= A9BD74A<K9E><I EB98<A9A<=, 

D4ECB?B:<6 69щ9EF64 6 AG:AB@ CBDя8>9, EB7?4EAB E6B97B 64D<4AF4. 
СBEF46PF9 GD46A9A<я D94>J<= CB EI9@9 J9CBK>9 79A9F<K9E><I E6я;9=. 

 

В4D<4AF I В4D<4AF II 

ZnSO4, Zn, ZnO, Zn, Zn(OH)2 

 

Na2SO4, NaOH, Na, Na2O2, Na2O 

 

SiO2 ,Na2SiO3 ,Si, SiO2 ,H2SiO3 

 

FeCl3, Fe2(SO4)3, FeO, Fe, Fe(OH)3 

 

 

КBAFDB?PAO9 6BCDBEO 

1. ЧFB O6?O9FEO BF?<K<F9?PAB= BEB59AABEFPN 8?O BCD989?9A<O HBD@G? B>E<8B6? 

2. ЧFB O6?O9FEO BF?<K<F9?PAB= BEB59AABEFPN 8?O BCD989?9A<O HBD@G? BEAB64A<=? 

3. ЧFB O6?O9FEO BF?<K<F9?PAB= BEB59AABEFPN 8?O BCD989?9A<O HBD@G? ><E?BF? 

4. ЧFB O6?O9FEO BF?<K<F9?PAB= BEB59AABEFPN 8?O BCD989?9A<O HBD@G? EB?9=? 

5. К4> BCD989?<FP 64?9AFABEFP ><E?BFAOI BEF4F>B6? 

6. К4> BCD989?<FP BEAB6ABEFP ><E?BFO? 

7. ЧFB G>4;O649F A4 ><E?BFABEFP BEAB64A<=? 

8. К4> BCD989?<FP >B?<K9EF6B 7<8DB>E<?PAOI 7DGCC 6 HBD@G?4I 7<8DB>E<8B6? 

 

 



�@4:B8G9A:4я @45>B4 №10 

�:A88O 8 >A=>64=8я 

&9;P @45>BO: B5B5M<FP < ;4>D9C<FP ;A4A<S CB F9@9: «�>E<8O < BEAB64A<S»; D9L<FP 
GCD4:A9A<S < ;484K<. 
�5>@C8>64=89 8 @94:B86O: �СХЭ Д. И. �9A89?9964, F45?<J4 D4EF6BD<@BEF< ><E?BF, 
BEAB64A<= < EB?9=. 

%>8 @45>BO 

В4@84=B I В4@84=B II 
З484=89 №1 ВO5@4BP D>@<C;O >:A88>6 8 >A=>64=89, =4764BP 8E ?> A8AB9<4B8G9A:>9 
=><9=:;4BC@9. 
HNO3, N2O, Cr(OH)3, H2S, LiOH, ZnO, BaCl2, 

H2CO3, MgO, Ba(OH)2, H3PO4, Cr2O3, KOH, P2O5, 

CuSO4. 

 

CaO, Fe(OH)2, Zn(NO3)2, H2SO3, PbO, Ag3PO4, 

CO2, NaOH, Na2CO3, Cu(OH)2, Al2O3, NaCl, 

SnO, HCl, Zn(OH)2, H2SO4. 

 

З484=89 №2 �ACI9AB68BP ?@96@4I9=8я 6 A>>B69BAB688 A C:474==O< 79=9B8G9A:8< @я8><. 
N2→ NH3→ NO2→ HNO3 → AL(NO3)3 → NaNO3 

 

Ca → CaO → Ca(OH)2 → CaCO3 → CaO 

З484=89 №3 !>AB468BP AE9<C 8 74?8A4BP C@46=9=8я E8<8G9A:8E @94:F89 : =99. 
�9F4?? → BEAB6AO= B>E<8 → MT?BKP → EB?P. �9@9F4?? → ><E?BFAO= B>E<8 → 

D4EF6BD<@4S ><E?BF4 → EB?P.  
 

З484=89 №4  9H8BP 7484GC: 

И; 207 <;69EFAS>4, EB89D:4M97B 0,04 @4EEB6OI 
8B?9= CD<@9E9=, CB?GK<?< 127 7<8DB>E<84 
>4?PJ<S. С>B?P>B QFB EBEF46?S9F CDBJ9AFB6 BF 
F9BD9F<K9E>< 6B;@B:AB7B 6OIB84?  

Ответ: w (Ca(OH)2) = 84,45% 

 

В 90 7 20 % - 7B D4EF6BD4 7<8DB>E<84 >4?<S 
D4EF6BD<?< 9MT 10 7 MT?BK<. К4>B= EF4?4 
@4EEB64S 8B?S MT?BK< 6 CB?GK9AAB@ D4EF6BD9? 

Ответ: w (KOH) = 31% 

 

К>=B@>;P=O9 6>?@>AO 

1. К4><9 69M9EF64 A4;O64RF B>E<84@<? 

2. К4> >?4EE<H<J<DGRF B>E<8O? 

3. К4><9 B>E<8O A4L?< CD<@9A9A<9  6 @98<J<A9 < H4D@4J<<? 

4. К4><9 69M9EF64 A4;O64RF BEAB64A<S@<? 

5. К4> >?4EE<H<J<DGRF BEAB64A<S? 

6. К4><9 BEAB64A<S A4L?< CD<@9A9A<9  6 @98<J<A9 < H4D@4J<<? 

 



�D4>F<K9E>4O D45BF4 №11 

К<E?BFO < EB?< 

&9?P D45BFO: B5B5M<FP < ;4>D9C<FP ;A4A<O CB F9@9: «К<E?BFO < EB?<»; D9L<FP 
GCD4:A9A<O < ;484K<. 
�5BDG8B64A<9 < D94>F<6O: �СХЭ Д. И. �9A89?9964, F45?<J4 D4EF6BD<@BEF< ><E?BF, 
BEAB64A<= < EB?9=. 

%B8 D45BFO 

В4D<4AF I В4D<4AF II 
З484A<9 №1 ВO5D4FP HBD@G?O ><E?BF < EB?9=, A4;64FP <I CB E<EF9@4F<K9E>B= AB@9A>?4FGD9. 
HNO3, N2O, Cr(OH)3, H2S, LiOH, ZnO, BaCl2, H2CO3, 

MgO, Ba(OH)2, H3PO4, Cr2O3, KOH, P2O5, CuSO4. 

 

CaO, Fe(OH)2, Zn(NO3)2, H2SO3, PbO, Ag3PO4, 

CO2, NaOH, Na2CO3, Cu(OH)2, Al2O3, NaCl, SnO, 

HCl, Zn(OH)2, H2SO4. 

З484A<9 №2 �4;64FP < A4D<EB64FP 7D4H<K9E><9 HBD@G?O ><E?BF: 
HNO3 < H2SO4 HClO4 < H3PO4 

З484A<9 №3 �4;64FP < A4D<EB64FP 7D4H<K9E><9 HBD@G?O EB?9=: 
Na2CO3; (Cr(OH)2)2SO4; CaHPO4 AlPO4; NaHSO4; CuOHNO3 

З484A<9 №4 �4C<L<F9 @B?9>G?ODAO9 HBD@G?O E?98GNM<I EB?9=: 
1) 8<7<8DBHBEH4F A4FD<O, 
2) EG?PH4F 4?N@<A<O, 
3) 7<8DB>EBEG?PH4F J<A>4, 
4) 8<7<8DB>EBA<FD4F 4?N@<A<O, 
5) 5DB@<8 :9?9;4 (Ш). 

1) 7<8DB>4D5BA4F 54D<O, 
2) 7<8DB>EBE<?<>4F >4?PJ<O, 
3) C9D@4A74A4F >4?<O, 
4) 8<IDB@4F A4FD<O, 
5) 7<8DBEG?PH<8 :9?9;4 (II). 

З484A<9 №5 !BEF46PF9 GD46A9A<O D94>J<= @9:8G EBBF69FEF6GNM<@< ><E?BF4@< < 
BEAB64A<O@<, CD<6B8OM<I > B5D4;B64A<N E?98GNM<I EB?9=: 

Ni(N�3)2 < K2S KHCO3 < Na2HPO4 

З484A<9 №6 �B?GK<FP ED98ANN EB?P:  
1) Na + Cl2 = 

2) Zn + HCl = 

3) MgO + CO2 = 

4) Ba(OH)2 + CO2 = 

5) BaCl2 + H2SO4 = 

1) Fe + CuSO4 = 

2) CuO + H2SO4= 

3) Ca(OH)2 + HCl = 

4) Ba(OH)2 + Na2SO4 = 

5) CaCl2 + Na3PO4 = 

З484A<9 №7 �EGM9EF6<F9 CD96D4M9A<9 CB EI9@9: 
H2S → KHS → K2S →KHS → H2S → K2S → 
H2S → SO2 

К�� → К�С�3 → К2СO3 → К�С�3 → 
СO2 → С4(�С�3)2 → К2С�3 

З484A<9 №8  9L<FP ;484KG: 
В D4EF6BD, EB89D:4M<= 8 7 EG?PH4F4 @98< (ІІ), 
CB@9EF<?< 2 7 :9?9;4. К4><9 69M9EF64 < >4>B= @4EEO 
B5D4;B64?<EP? 

Ответ: m(FeSO₄)=5,437; m(Cu)=2,37. 
 

К D4EF6BDG, EB89D:4M9@G 4,4 7 I?BD<84 >4?PJ<O, 
8B546<?< D4EF6BD, EB89D:4M<= 4 7 A<FD4F4 
E9D95D4. К4>B64 @4EE4 BE48>4? 

Ответ: m(AgCL) = 3,3767 

 

 

КBAFDB?PAO9 6BCDBEO 

1. К4><9 69M9EF64 A4;O64NF ><E?BF4@<? 

2. К4> >?4EE<H<J<DGNF ><E?BFO? 

3. К4><9 ><E?BFO A4L?< CD<@9A9A<9  6 @98<J<A9 < H4D@4J<<? 

4. К4><9 69M9EF64 A4;O64NF EB?O@<? 

5. К4> >?4EE<H<J<DGNF EB?<? 

6. К4><9 EB?< A4L?< CD<@9A9A<9  6 @98<J<A9 < H4D@4J<<? 

 



�@4:B8G9A:4O @45>B4 №12 

 >;P 8 7=4G9=89 =9>@74=8G9A:>9 E8<88  
&9;P @45>BO: B;A4>B@<FPES E B5D4;J4@< @<A9D4?PAOI G8B5D9A<= < ED98EF64@< 5OFB6B= 
I<@<<. �EE?98B64FP DB?P < ;A4K9A<9 A9BD74A<K9E>B= I<@<< 8?S CDB<;6B8EF64 ED98EF6 
5OFB6B= I<@<< < @<A9D4?PAOI G8B5D9A<=. 

�?OB №1  4A?>7=464=89  C8>5@9=89: AC;PD4B4 4<<>=8O, AC?9@D>AD4B4, =8B@4B4 
=4B@8O 8 A8;P68=8B4. 

А:BC4;P=>ABP 

�A4A<9 E6B=EF6 4;BFAOI, HBEHBDAOI < >4?<=AOI G8B5D9A<= CB@B749F 6 CDBJ9EE9 
D4EF9A<96B8EF64. У@9A<9  D4ECB;A4FP 6<8O BEAB6AOI @<A9D4?PAOI G8B5D9A<= CB 
6A9LA<@ CD<;A4>4@, 4 F4> - :9 E CB@BMPR CDB5 < D94>J<= 64:AB 8?S I<@<K9E>B7B 
4A4?<;4. 
�5>@C8>64=89 8 @94:B86O: CDB5<D><, LF4F<6 8?S CDB5<DB>, >B?5O, EF9>?SAA4S C4?BK>4, 
K4L>< #9FD<, 89D:4F9?P 8?S CDB5<DB>,  EC<DFB6>4, EC<K><; EG?PH4F 4@@BA<S (NH4)2SO4, 

EGC9DHBEH4F Ca(H2PO4)2, A<FD4F A4FD<S NaNO3 < E<?P6<A<F KCL*NaCL, 

8<EF<??<DB64AA4S 6B84, 7<8DB>E<8 A4FD<S NaOH, A<FD4F E9D95D4 AgNO3, 

>BAJ9AFD<DB64AA4S E9DA4S ><E?BF4 H2SO4. 

% CB@BMPR I4D4>F9DAOI D94>J<= BCD989?<FP >4K9EF69AAO= EBEF46 @<A9D4?PAOI 
G8B5D9A<=. 

%>8 @45>BO 
У8>5@9=8O  4A?>7=464=89 ?@8 ?><>I8 =45;N89=8O 8 @9479=B>6 

В=9H=89 688 

 

�2� 

 

�47@964=89 A 
NaOH 

 

AgNO3 

 

H2SO4 :>=F. 

 

№1 

KCL*NaCL 

 

     

№2 

(NH4)2SO4 

 

     

№3 

NaNO3 

 

     

№4 

Ca(H2PO4)2 

 

     

 
 
�?OB №2 ИAA;98>64=89 A@98AB6 5OB>6>9 E8<88. 

А:BC4;P=>ABP 

!46989A<9 K<EFBFO 6 EB6D9@9AAB@ 8B@9 A96B;@B:AB 59; <ECB?P;B64A<S D4;?<KAOI 
ED98EF6 5OFB6B= I<@<<. %<?PAB89=EF6GRM<9, >BAJ9AFD<DB64AAO9, 98><9, BA< FD95GRF 
BK9AP BEFBDB:AB7B B5D4M9A<S < EFDB:4=L97B 6OCB?A9A<S <AEFDG>J<=. 
А@@<4> EB89D:4F, A4CD<@9D, EF9>?BBK<M4RM<9 < B59;:<D<64RM<9 ED98EF64. 



«�B@9F» <@99F 6 E6B9@ EBEF469 69M9EF6B, <;69EFAB9 CB8 FBD7B6O@ A4;64A<9@ «I?BD<AB?». 
%G8S CB 6E9@G, QFB 69M9EF6B CD98EF46?S9F EB5B= EB98<A9A<9, 6 >BFBDB@ EB89D:<FES I?BD. 
ВB;@B:AB, QFB EB?P, ><E?BFAO= BEF4FB> >BFBDB= %1"

. 

&9;P @45>BO:  ;4>D9C<FP ;A4A<S GK4M<IES B5 B><E?<F9?PAB-6BEEF4AB6<F9?PAOI D94>J<SI, 
B CD46<?4I B5D4M9A<S E 69M9EF64@< 6 CB6E98A96AB= :<;A<; BFD45BF4FP A46O>< Q>EC9-
D<@9AF4?PAB7B BCD989?9A<S I?BD4. 
�5>@C8>64=89 8 @94:B86O: F<79?P, EF9>?SAA4S C4?BK>4; B5D4;JO K<EFSM<I ED98EF6 
«�B@9F», « <EF9D  GE>G?», «%<?<F», D4EF6BD 4@@<4>4, =B8>D4I@4?PA4S 5G@474 
(H<?PFDB64?PA4S 5G@474, CDBC<F4AA4S >BAJ9AFD<DB64AAO@ D4EF6BDB@ <B8<84 >4?<S < 
>D4I@4?PAO@ >?9=EF9DB@), 8<EF<??<DB64AA4S 6B84. 

%>8 @45>BO 

1. %@9L4=F9 6 F<7?9 A95B?PLB9 >B?<K9EF6B (!) CBDBL>4 «�B@9F» < D4EF6BD4 4@@<4>4. 
(С>5;ю449F5 F5х=8:G 557>?4E=>EF8!) 
2.  #D<>DB=F9 F<79?P 6?4:AB= =B8>D4I@4?PAB= 5G@47B=. 
3.  #BSEA<F9 A45?R849@O9 CDBJ9EEO. 
 

Вы6>4: 6 D9;G?PF4F9 6;4<@B89=EF6<S 4@@<4>4 (B><E?<F9?S) < <BAB6 %l (6BEEF4AB6<F9?S) 
CDB<;B=89F D94>J<S: 
2NH3 + 6%1"

 = N2 + �%12 + 6O!
. 

!4?<K<9 I?BD4 BA< BCD989?SRF E CB@BMPR =B8>D4I@4?PAB= 5G@47<: 
2KI + %12 = 2�%1 + I2; 
I2 + >D4I@4?  E<A99 B>D4L<64A<9. 
В D9;G?PF4F9 BA< CBA<@4RF, CBK9@G A9B5IB8<@B EB5?R84FP <AEFDG>J<< < A9 8BCGE>4FP 
E@9L<64A<S A4;64AAOI ED98EF6 5OFB6B= I<@<<. ВB-C9D6OI, CDB<EIB8<F B5D4;B64A<9 
69M9EF6, 6D98AOI 8?S ;8BDB6PS K9?B69>4, 6B-6FBDOI, <;@9A9A<9 I<@<K9E>B7B EBEF464 
CD9C4D4F4 CD< F4>B@ E@9L<64A<< EA<:49F 97B K<EFSM<= QHH9>F.                  

 

К>=B@>;P=O9 6>?@>AO 

1. �4><@< E6B=EF64@< — B><E?<F9?PAO@< <?< 6BEEF4AB6<F9?PAO@< — B5?484RF I?BD < 
4;BF 6 A4;64AAOI 69M9EF64I? 

2. �4> CB698GF E95S QF< 69M9EF64, «6EFD9F<6L<EP» A4 >4>B=-?<5B CB69DIABEF<? 
3. "5D4;B64A<9 >4>B7B CDB8G>F4 D94>J<< @B:AB B:<84FP? 
4. �4>B= ECBEB5 >4K9EF69AAB7B BCD989?9A<S CD98CB?4749@B7B CDB8G>F4 D94>J<< E?98G9F 

6O5D4FP? (�ECB?P;G=F9 84AAO9 F45?<JO «�4K9EF69AAO9 D94>J<< >4F<BAB6 < 
4A<BAB6».) 

5. #BK9@G A9?P;S E@9L<64FP CBDBLB> «�B@9F» E :<8>BEFS@<, EB89D:4M<@< 4@@<4>? 
6. �4>B= F<C D94>J<< ?9:<F 6 BEAB69 @9FB84 BCD989?9A<S CD< CB@BM< =B8>D4I@4?PAB= 

5G@47<? 
7. �4><@< E6B=EF64@< — B><E?<F9?PAO@< <?< 6BEEF4AB6<F9?PAO@< — B5?484RF I?BD < 

4;BF 6 A4;64AAOI 69M9EF64I? 
8.  �4> CB698GF E95S QF< 69M9EF64, «6EFD9F<6L<EP» A4 >4>B=-?<5B CB69DIABEF<? 
9. "5D4;B64A<9 >4>B7B CDB8G>F4 D94>J<< @B:AB B:<84FP? 
10. �4>B= ECBEB5 >4K9EF69AAB7B BCD989?9A<S CD98CB?4749@B7B CDB8G>F4 D94>J<< E?98G9F 

6O5D4FP? (�ECB?P;G=F9 84AAO9 F45?<JO «�4K9EF69AAO9 D94>J<< >4F<BAB6 < 
4A<BAB6».) 

 

 

 

 

 

 



#$��"��!�� 

 



�@4:B8G9A:4S @45>B4 №13 

�@74=8G9A:89 A>988=9=8S 
&9;P @45>BO: EBEF46<FP CB?AO9 < EB>D4M9AAO9 EFDG>FGDAO9 HBD@G?O BD74A<K9E><I 
69M9EF6 BF89?PAOI >?4EEB6, <ECB?P;GS <I A4;64A<S CB E<EF9@4F<K9E>B= AB@9A>?4FGD9. 
$4EEK<F4FP CDBEF9=LGR HBD@G?G BD74A<K9E>B= @B?9>G?O, <EIB8S <; Q?9@9AFAB7B EBEF464 
(6 %). 

%>8 @45>BO 

З484=89 №1 %BEF46<FP CB?AO9 < EB>D4M9AAO9 EFDG>FGDAO9 HBD@G?O BD74A<K9E><I 
69M9EF6 BF89?PAOI >?4EEB6, <ECB?P;GS <I A4;64A<S CB E<EF9@4F<K9E>B= AB@9A>?4FGD9. 
�4C<E4FP GD46A9A<S I<@<K9E><I D94>J<=. 

В4@84=B 1 

 9F4A, #DBC4AB?, �?<J<A, 
ЭF<?4J9F4F,  GD46P<A4S 
><E?BF4. 

�BD9A<9 CDBC4A4. �DB@<DB64A<9 4A<?<A4. 

В4@84=B 2 

ЭF4A, �J9F<?9A, '>EGEA4S 
><E?BF4, &D<EF94D4F, 
�<QF<?B6O= QH<D. 

�BD9A<9 @9F4A4. !<FDB64A<9 4A<?<A4. 

В4@84=B 3 

#DBC4A, (9AB?, 
�<QF<?B6O= QH<D, �?<J<A, 
ЭF4A4?P.  

�BD9A<9 QF4AB?4. )?BD<DB64A<9 59A;B?4 6 
CD<EGFEF6<< E69F4. 

В4@84=B 4 

�GF4A, ЭF<?9A7?<>B?P, 
α-�?R>B;4, &D<EF94D4F, 
&B?GB?. 

�BD9A<9 59A;B?4. �;4<@B89=EF6<9 4J9F<?9A4 E 
5DB@B@. 

В4@84=B 5 

#9AF4A, ЭF4AB?, �9A;B=A4S 
><E?BF4, ЭF<?4J9F4F, 
α-4@<ABG>GEA4S ><E?BF4. 

�BD9A<9 HBD@4?P897<84. �4?B79A<DB64A<9 @9F4A4. 

В4@84=B 6 

�9>E4A, &B?GB?, #DBC4A4?P, 
(9AB?, β-�?R>B;4. 

�BD9A<9 8<QF<?B6B7B QH<D4. $94>J<S QF9D<H<>4J<<. 

В4@84=B 7 

�9CF4A, �E<?B?, 
 GD46P<A4S ><E?BF4, 
59A;B?, �A<?<A. 

�BD9A<9 4J9F<?9A4. �DB@<DB64A<9 H9AB?4. 

В4@84=B 8 

">F4A, �9A;B?,  9F4A4?P, 
β-�?R>B;4, �GF48<9A. 
 

�BD9A<9 QF<?9A7?<>B?S. #B?GK9A<9 QF<?9A4 <; 
QF<?B6B7B EC<DF4. 

В4@84=B 9 

!BA4A, �GF48<9A, ЭF4AB?, 
'>EGEAO= 4?P897<8, 
�A<?<A. 

�BD9A<9 C9AF4A4. �;4<@B89=EF6<9 5GF9A-1 E 
I?BDB6B8BDB8B@. 

В4@84=B 10 

�9>4A, ЭF<?9A, �?<J9D<A, 
 9F<?4@<A, α-4@<ABG>GEA4S 
><E?BF4. 
 

�BD9A<9 QF<?4J9F4F4. $94>J<S E9D95DSAB7B 
;9D>4?4 A4 HBD@4?P897<8. 

 



В4@84=B 11 

ЭF4A, �J9F<?9A, '>EGEA4S 
><E?BF4, &D<EF94D4F, 
�<QF<?B6O= QH<D. 
 

�BD9A<9 CDBC4A4. !<FDB64A<9 59A;B?4. 

В4@84=B 12 

 9F4A, #DBC4AB?, �?<J<A, 
ЭF<?4J9F4F,  GD46P<A4S 
><E?BF4. 

�BD9A<9 @9F4A4. �DB@<DB64A<9 4A<?<A4. 

В4@84=B 13 

�GF4A, ЭF<?9A7?<>B?P, 
α-�?R>B;4, &D<EF94D4F, 
&B?GB?. 

�BD9A<9 QF4AB?4. )?BD<DB64A<9 59A;B?4 6 
CD<EGFEF6<< >4F4?<;4FBD4. 

В4@84=B 14 

#DBC4A, (9AB?, 
�<QF<?B6O= QH<D, �?<J<A, 
ЭF4A4?P. 
 

�BD9A<9 59A;B?4. �;4<@B89=EF6<9 QF<?9A4 E 
5DB@B@. 

В4@84=B 15 

#9AF4A, ЭF4AB?, �9A;B=A4S 
><E?BF4, ЭF<?4J9F4F, 
α-4@<ABG>GEA4S ><E?BF4. 
 

�BD9A<9 8<QF<?B6B7B QH<D4. 
 

�<8D<DB64A<9 QF<?9A4. 

В4@84=B 16 

�9>E4A, &B?GB?, #DBC4A4?P, 
(9AB?, β-�?R>B;4. 
 

 

�BD9A<9 HBD@4?P897<84. #B?GK9A<9 59A;B?4 <; 
4J9F<?9A4. 

В4@84=B 17 

�9CF4A, �E<?B?, 
 GD46P<A4S ><E?BF4, 
59A;B?, �A<?<A. 
 

�BD9A<9 QF<?9A7?<>B?S. �<8D<DB64A<9 4J9F<?9A4. 

В4@84=B 18 

">F4A, �9A;B?,  9F4A4?P, 
β-�?R>B;4, �GF48<9A. 
 

 

�BD9A<9 79>E4A4. #B?GK9A<9 8<QF<?B6B7B 
QH<D4. 

В4@84=B 19 

!BA4A, �GF48<9A, ЭF4AB?, 
'>EGEAO= 4?P897<8, 
�A<?<A. 
 

�BD9A<9 4J9F<?9A4. �;4<@B89=EF6<9 QF<?9A4 E 
5DB@B6B8BDB8B@. 

В4@84=B 20 

�9>4A, ЭF<?9A, �?<J9D<A, 
 9F<?4@<A, α-4@<ABG>GEA4S 
><E?BF4. 
 

�BD9A<9 CDBC4AB?4. $94>J<S E9D95DSAB7B 
;9D>4?4 A4 QF4A4?P. 

 

 



 

З484=89 №2 $4EEK<F4FP CDBEF9=LGR HBD@G?G BD74A<K9E>B= @B?9>G?O, <EIB8S <; Q?9@9AFAB7B EBEF464 (6 %). 
З484G8 

1.  4EEB64S 8B?S G7?9DB84 6 G7?96B8BDB89 D46A4 83,72 %. !4=F< @B?9>G?SDAGR HBD@G?G G7?96B8BDB84. 
 9H9=8S 

1. !4=F< HBD@G?G G7?96B8BDB84, 6 >BFBDB@ EB89D:<FES 14,29 % 6B8BDB84, 4 97B BFABE<F9?PA4S C?BFABEFP CB 4;BFG D46A4 2. 
�4AB: ω (!) = 14,29 %  
$9L9A<9: 
D(N2) = 2  

1) !4=8T@ <EF<AAGR @B?SDAGR @4EEG %E!C : 

  = DN2 ∙ 28 = 2 ∙ 28 = 56 7/<>;P. 
 .(. = ? 2. !4=8T@ @4EEB6GR 8B?R G7?9DB84: 
ω(%) = 100 % - 14,29 % = 85,71 %. 

2) !4=8T@ CDBEF9=LGR HBD@G?G 69M9EF64 < 97B @B?SDAGR @4EEG: 
 %!I : G = 85,7 / 12 : 14,29 / 1 = 7,142 : 14,29 = 1 : 2 2 

 (%!2) = 12 + 1 ∙ 2 = 14 7/<>;P 
3)  %D46A<@ @B?SDAO9 @4EEO: 

 (%E!C) /  (%!2 <EF<AA4S HBD@G?4 – %) = 56 / 14 = 4 4!8. 

Ответ: %4!8. 

2.  4EEB64S 8B?S G7?9DB84 6 G7?96B8BDB89 – 87,5 %, 4 BFABE<F9?PA4S C?BFABEFP G7?96B8BDB84 CB 6B;8GIG D46A4 3,31. "CD989?<FP 
HBD@G?G 69M9EF64. 

Ответ: C7H12. 

3. "CD989?<FP @B?9>G?SDAGR HBD@G?G 4@<A4, @4EEB6O9 8B?< G7?9DB84, 4;BF4 < 6B8BDB84 6 >BFBDB@ EBEF46?SRF 38,7; 45,15 < 16,15 % 
EBBF69FEF69AAB. "FABE<F9?PA4S C?BFABEFP 97B C4DB6 CB 6B;8GIG D46A4 1,069. 

Ответ: CH3NH2. 

4. "CD989?<F9 HBD@G?G G7?96B8BDB84, @4EEB64S 8B?S 6B8BDB84 6 >BFBDB@ EBEF46?S9F 14,3 %. "FABE<F9?PA4S C?BFABEFP QFB7B 69M9EF64 
CB 6B8BDB8G D46A4 21. 

Ответ: %3!6. 

5. "FABE<F9?PA4S C?BFABEFP C4DB6 G7?96B8BDB84 CB 6B;8GIG D46A4 3,31, 4 @4EEB64S 8B?S 6B8BDB84 6 AT@ D46A4 12,5 %. "CD989?<F9 
@B?9>G?SDAGR HBD@G?G G7?96B8BDB84. 

Ответ: %7!12. 
6. �O69EF<, @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, >BFBDO= EB89D:<F 85,7% G7?9DB84 < <@99F C?BFABEFP CB 6B8BDB8G, D46AGR 21. 

Ответ:  %3!6 



#$��"��!�� 

 4AG9BO ?@>AB99H99 D>@<C;O >@74=8G9A:>9 <>;9:C;O, 8AE>8S 87 Q;9<9=B=>7> A>AB464 (6 %) #DBEF9=L4S HBD@G?4 CB>4;O649F, >4><@ 
A4<@9APL<@ K<E?B@ 4FB@B6 D4;?<KAOI Q?9@9AFB6 @B:9F 5OFP 6OD4:9A >B?<K9EF69AAO= EBEF46 @B?9>G?O. �?S BCD989?9A<S CDBEF9=L9= 
HBD@G?O AG:AO 84AAO9 B >B?<K9EF69AAB@ BFABL9A<< Q?9@9AFB6, EBEF46?SRM<I @B?9>G?G (6 % <?< 98<A<J4I @4EEO) < BFABE<F9?PAO9 
4FB@AO9 @4EEO Q?9@9AFB6. 
  

%IHyOz;    

  
�@8<9@ 1 

 
З484G4 1. ВO69AB8 ?@>AB99HCR D>@<C;C A>988=9=8S 8<9RI97> A;98CRI89 A>AB46: Na – 42,1%, P – 18,9%, O – 39%. 
  
�4AB:                                      $9L9A<9 
  
w(Na) – 42,1%                       NaxPyOz 

w(P) – 18,9%               

w(o) – 39%                              
  
NaxPyOz - ? 

  
#B?GK9A<9 69?<K<AO 1,83:0,61:2,44 A4;O64RF 4FB@AO@< H4>FBD4@<. "A< 6OD4:4RF BFABL9A<S @9:8G @B?SDAO@< @4EE4@< 

Q?9@9AFB6 6 EB98<A9A<<, 4 E?98B64F9?PAB, < BFABL9A<S @9:8G 4FB@4@<. !B 4FB@O @B7GF 6IB8<FP 6 EBEF46 @B?9>G?O FB?P>B J9?O@< K<E?4@<. 
#BQFB@G A9B5IB8<@B 6E9 4FB@AO9 H4>FBDO CB89?<FP A4 A4<@9APL<= <; A<I. 

  

 
  
I:y:z = 3:1:4 



  
#DBEF9=L4S HBD@G?4 Na3PO4 

Ответ: <E>B@4S HBD@G?4 Na3PO4. 
  

�?S CD46<?PAB7B 6O6B84 HBD@G μ, BFD4:4RM9= <EF<AAO9 >4K9EF64 4FB@B6 6 @B?9>G?9, A48B ;A4FP 9M9 < @B?9>G?SDAGR @4EEG 
EB98<A9A<S.  B?9>G?SDAGR @4EEG EB98<A9A<S @B:AB D4EEK<F4FP <EIB8S <; BFABE<F9?PAB= C?BFABEF< CB 6B8BDB8G < CB 6B;8GIG. 

  

; 

; 

 7/@B?P; 

; 

 (<E>B@.6-64)=�6B;829; 
 (6B;8) = 29 7/@B?P; 

  
 B?9>G?SDAGR @4EEG @B:AB D4EEK<FO64FP K9D9; C?BFABEFP (ρ), 9E?< 84A4 @4EE4 1 ?<FD4 74;4. 
  

 
  

789      @4EE4 (т) 6OD4:9A4 6 7D4@@4I, 
B5N9@ (V) 6OD4:9A 6 ?<FD4I , Vμ D469A 22,4 ?/@B?P. 
  

�@8<9@ 2 
  
З484G4 2. �O698<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84 CB 84AAO@ EBEF464: % – 85,7%, ! – 14,3%; C?BFABEFP CB 6B8BDB8G 21. 

  
�4AB:                                      $9L9A<9: 



  
w(%) – 85,7%             %I!G 

w(!) – 14,3%              

=21                  

%I!G - ?                                   
                               I : G = 1 : 2 
  
!4IB8<@ @B?9>G?SDAO9 @4EEO CDBEF9=L9= HBD@G?O < @B?9>G?SDAB= (<EF<AB=) HBD@G?O. 

 
$4EEK<F49@, 6B E>B?P>B D4; @4EE4 @B?9>G?SDAB= HBD@G?O 5B?PL9 @4EEO CDBEF9=L9= HBD@G?O: 
  

. 
%?98B64F9?PAB, 8?S 6O6B84 <EF<AAB= HBD@G?O A9B5IB8<@B K<E?B 4FB@B6 G7?9DB84 < 6B8BDB84 6 CDBEF9=L9= HBD@G?9 G69?<K<FP 6 3 

D4;4, %3!6. 
Ответ: <E>B@4S @B?9>G?SDA4S HBD@G?4 %3!6. 

 



ПD4:F8ч9E:4я D45>F4 №14 
Г9=9F8ч9E:4я E6я7P >D74=8ч9E:8х E>988=9=89 

Ц9;P D45>FO: 


	*Опыт №4 Действие щелочи на металлы.
	*Опыты проводятся демонстрационно
	Задачи и упражнения для самостоятельного решения

	Опыт №1 Распознавание  удобрений: сульфата аммония, суперфосфата, нитрата натрия и сильвинита.

