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2. �7D974FAO9 EBEFBSA<S 69M9EF64: 74;BB5D4;AB9, :<8>B9, F69D8B9, C?4;@4. �D4F>4S 

I4D4>F9D<EF<>4. 
3. �894?PAO= 74;. �4>BAO <894?PAOI 74;B6. !BD@4?PAO9 GE?B6<S. $94?PAO9 74;O. 

(<;<K9E><= E@OE? CBEFBSAAOI 6 GD46A9A<< EBEFBSA<S D94?PAB7B 74;4. 
4. �<8>B9 EBEFBSA<9 69M9EF64. #B69DIABEFAB9 A4FS:9A<9 < H4>FBDO, 

BCD989?SRM<9 CB69DIABEFAB9 A4FS:9A<9. �;@9D9A<9 CB69DIABEFAB7B A4FS:9A<S. 



5. �S;>BEFP :<8>BEF9=. (4>FBDO, BCD989?SRM<9 6S;>BEFP :<8>BEF9=. �;@9D9A<9 
6S;>BEF< :<8>BEF9=.  

6. &9D@B8<A4@<>4. &9D@B8<A4@<K9E><9 E<EF9@O. �?4EE<H<>4J<S E<EF9@. 
#4D4@9FDO F9D@B8<A4@<K9E>B= E<EF9@O. &9D@B8<A4@<K9E><9 CDBJ9EEO. 

7. #BASF<9 B 6AGFD9AA9= QA9D7<<, F9C?BF9 < D45BF9.  4F9@4F<K9E>B9 6OD4:9A<9 
C9D6B7B ;4>BA4 F9D@B8<A4@<><. #BASF<9 B5 QAF4?PC<<. 

8. &9C?B6B= QHH9>F I<@<K9E>B= D94>J<<, F9C?BF4 B5D4;B64A<S I<@<K9E>B7B 
69M9EF64. &9C?BF4 E7BD4A<S I<@<K9E>B7B 69M9EF64. &9D@BI<@<S.  

9. ЭAFDBC<S. !4CD46?9A<9 I<@<K9E><I D94>J<=. �FBDB9 A4K4?B F9D@B8<A4@<><.  
10. &9D@B8<A4@<K9E><9 CBF9AJ<4?O, BCD989?SRM<9 E4@BCDB<;6B?PAB9 CDBF9>4A<9 

D94>J<=. ЭA9D7<S �<55E4. 
11. �4>BA �9EE4 < E?98EF6<S <; A97B. 
12. �4F4?<;. �<8O >4F4?<;4.  9I4A<;@ 7B@B79AAB7B >4F4?<;4. �?<SA<9 

>4F4?<;4FBD4 A4 QA9D7<R 4>F<64J<<. 
13. �B??<74F<6AO9 E6B=EF64 D4EF6BDB6.  9I4A<;@ D4EF6BD9A<S. �<HHG;<S. 
14. "E@BE < BE@BF<K9E>B9 846?9A<9 D4EF6BDB6. �<B?B7<K9E>B9 ;A4K9A<9 BE@BE4. 

#?4;@B?<;. &GD7BD. 
15. #BA<:9A<9 F9@C9D4FGDO ;4@9D;4A<S D4EF6BDB6. �D<BE>BC<S. �AF<HD<;O. 

#B6OL9A<9 F9@C9D4FGDO ><C9A<S D4EF6BDB6. Э5G?<BE>BC<S. 
16. $4EF6BDO Q?9>FDB?<FB6. �;BFBA<K9E><= >BQHH<J<9AF. 

17. %>BDBEFP D94>J<<. �4>BA 89=EF6GRM<I @4EE. �46<E<@BEFP E>BDBEF< D94>J<< BF 
F9@C9D4FGDO. �?<SA<9 >BAJ9AFD4J<< A4 E>BDBEFP I<@<K9E>B= D94>J<<.  
18. 'D46A9A<9 �DD9A<GE4. (<;<K9E><= E@OE? QA9D7<< 4>F<64J<<. ЭA9D79F<K9E>4S 

8<47D4@@4 I<@<K9E>B= D94>J<<. 
19. �9F9DB79AAO= >4F4?<;, 97B EF48<<. �A7<5<FBDO. �AF<B>E<84AFO. "EB59AABEF< 

H9D@9AF4F<6AB7B >4F4?<;4, 97B CD<@9A9A<9 6 C<M96B= CDB@OL?9AABEF<. 
20. "5D4F<@BEFP I<@<K9E><I D94>J<=. )<@<K9E>B9 D46AB69E<9. %@9M9A<9 D46AB69E<S. 

#D<AJ<C �9-(4F9?P9. 
21. $4EF6BDO �. .%. %IB8EF6B < D4;?<K<9 D4EF6BDB6 �. .%. E >B??B<8AO@< < 

<EF<AAO@< D4EF6BD4@<. !45GI4A<9 CB?<@9DB6. &9C?BF4 < 846?9A<9 A45GI4A<S. 
22. �<EC9DEAO9 E<EF9@O. �?4EE<H<>4J<S 8<EC9DEAOI E<EF9@ CB D4;AO@ CD<;A4>4@. 

"5M4S I4D4>F9D<EF<>4 @<>DB79F9DB79AAOI E<EF9@. 
23.  9FB8O CB?GK9A<S >B??B<8AOI E<EF9@: 8<EC9D7<DB64A<9, >BA89AE4J<S. 
24. "CF<K9E><9 E6B=EF64 >B??B<8AOI E<EF9@. ЭHH9>F &<A84?S. "C4?9EJ9AJ<S. 
25. �<8O GEFB=K<6BEF< >B??B<8AOI E<EF9@: 47D974F<6A4S < ><A9F<K9E>4S. (4>FBDO, 

B59EC9K<64RM<9 ><A9F<K9E>GR GEFB=K<6BEFP ;B?9=. 
26. %GEC9A;<<. �7D974F<6A4S GEFB=K<6BEFP EGEC9A;<=. %F45<?<;4FBD EGEC9A;<=. 

#D<@9DO EGEC9A;<= 6 C<M96B= CDB@OL?9AABEF<. #4EFO. 
27. #BDBL><. &9>GK9EFP CBDBL>B6. #<M96O9 CDB8G>FO, <@9RM<9 EFDG>FGDG 

CBDBL>B6. 
28. #9AO. #<M96O9 CDB8G>FO, <@9RM<9 EFDG>FGDG C9AO. %F45<?<;4FBDO C9A. 

#9AB74E<F9?<. 
29. Э@G?PE<<. �?4EE<H<>4J<S Q@G?PE<=. Э@G?P74FBDO. Э@G?P74FBDO 6 C<M96B= 

EC9J<4?PABEF<. "5D4M9A<9 H4; Q@G?PE<=. 
30 �QDB;B?<. �?4EE<H<>4J<S 4QDB;B?9= CB D4;AO@ CD<;A4>4@. �;DO6BBC4EABEFP. 

 9FB8O D4;DGL9A<S 4QDB;B?9=. #D<@9A9A<9 4QDB;B?9=. 
31. "K<EF>4 >B??B<8AOI E<EF9@. �<4?<;, G?PFD4H<?PFD4J<S. #D<@9A9A<9 QF<I 

CDBJ9EEB6 6 C<M96B= CDB@OL?9AABEF<. 
32. #B69DIABEFA4S QA9D7<S. �8EBD5J<S < 45EBD5J<S. �8EBD5J<S 74;B6 F69D8O@< 

48EBD59AF4@<. �;BF9D@O 48EBD5J<< �<55E4.  
33. %FDB9A<9 @<J9??O ;B?S A4 CD<@9D9. �8EBD5J<BAAO= < 8<HHG;<BAAO= E?B< <BAB6. 

#BF9AJ<4?BCD989?SRM<9 <BAO < CDBF<6B<BAO.  



34. �B47G?SJ<S ;B?9=. (4>FBDO, 6O;O64RM<9 >B47G?SJ<R. #BDB7 >B47G?SJ<<. 
�B47G?<DGRM4S ECBEB5ABEFP <BAB6. �;BQ?9>FD<K9E>B9 EBEFBSA<9 ;B?S. 
35. #B69DIABEFA4S 4>F<6ABEFP @B?9>G? #��.  9I4A<;@ 89=EF6<S #��. 
36. �8EBD5J<S <BAB6 A4 CB69DIABEF< >D<EF4??<K9E><I 69M9EF6. #D46<?B (4SAE4-

#4A9F4. #D<@9DO 48EBD5J<BAAOI CDBJ9EEB6 6 F9IAB?B7<< C<M96OI CDB<;6B8EF6. 
37. %6B5B8AB- < E6S;AB8<EC9DEAO9 E<EF9@O.  9I4A<;@ CDBJ9EE4 79?9B5D4;B64A<S. 

&<>EBFDBC<S < E<A9D9;<E 6 C<M96OI CDB8G>F4I. #9CF<;4J<S. 
38. #D98@9F < ;484K< 4A4?<F<K9E>B= I<@<<. $94>F<6O, CD<@9AS9@O9 8?S 4A4?<;4 

(>?4EE<H<>4J<S). 
39. �?4EE<H<>4J<S @9FB8B6 >B?<K9EF69AAB7B 4A4?<;4 < <I ;484K<. 
40. �4>BA 89=EF6GRM<I @4EE < 97B CD<@9A9A<9 6 4A4?<F<K9E>B= I<@<<. 
41. �4>BA 89=EF6GRM<I @4EE < 97B CD<@9A9A<9 6 4A4?<F<K9E>B= I<@<< 8?S 

79F9DB79AAOI E<EF9@ (CDB<;6989A<9 D4EF6BD<@BEF<). 
42.  9FDB?B7<K9E><9 I4D4>F9D<EF<>< >4K9EF69AAOI D94>J<=: BF>DO649@O= @<A<@G@, 

CD989? B5A4DG:9A<S, CD989?PAB9 D4;546?9A<9. %C9J<H<KABEFP < KG6EF6<F9?PABEFP 
4A4?<F<K9E><I D94>J<=. 
43. �<E?BFAB-BEAB6A4S >?4EE<H<>4J<S < ><E?BFAB-BEAB6A4S EI9@4 D4;89?9A<S 

>4F<BAB6. 
44. �A4?<F<K9E>4S >?4EE<H<>4J<S 4A<BAB6. 
45. �D46<@9FD<K9E><= 4A4?<;: EGMABEFP @9FB84, A98BEF4F>< < 8BEFB<AEF64 @9FB84, 

EI9@4 @9FB84. "EAB6AO9 BC9D4J<< 7D46<@9FD<K9E>B7B 4A4?<;4. 
46. %GMABEFP F<FD<@9FD<K9E>B7B @9FB84 4A4?<;4. &D95B64A<S, CD98NS6?S9@O9 > 

D94>J<S@, CD<@9AS9@O@ 6 F<FDB64A<<, F<CO I<@<K9E><I D94>J<=, EF4A84DFAO9 D4EF6BDO. 
47. �<E?BFAB-BEAB6AB9 F<FDB64A<9: EGMABEFP @9FB84, BEAB6AO9 CBASF<S @9FB84, 

D45BK<9 D4EF6BDO, ><E?BFAB-BEAB6AO9 <A8<>4FBDO. 
48. �D<6O9 F<FDB64A<S 6 @9FB89 A9=FD4?<;4J<<, <I 4A4?<;.  
49. "><E?<F9?PAB-6BEEF4AB6<F9?PAB9 F<FDB64A<9: EGMABEFP @9FB84, BEAB6AO9 CBASF<S 

@9FB84, D45BK<9 D4EF6BDO. 
50.  9FB8O BE48<F9?PAB7B F<FDB64A<S 
51. �B@C?9>EBAB@9FD<K9E>B9 F<FDB64A<9. 
52. #9D@4A74A4FB@9FD<S. �B8B@9FD<S. 
53. �?4EE<H<>4J<S @9FB8B6 H<;<>B-I<@<K9E><I 6<8B6 4A4?<;4. 
54. &9BD9F<K9E><9 BEAB6O CBF9AJ<B@9FD<<. Э?9>FDB8O, CD<@9AS9@O9 6 

CBF9AJ<B@9FD<<.  
55. &9BD9F<K9E><9 BEAB6O HBFB@9FD<<: ;4>BA �G79D4-�4@59DF4-�9D4.  
56. &9BD9F<K9E><9 BEAB6O IDB@4FB7D4H<< 

57. #D989?PAO9 B8AB4FB@AO9 EC<DFO, <;B@9D<S, AB@9A>?4FGD4, H<;<K9E><9 < 
I<@<K9E><9 E6B=EF64.  
58.  AB7B4FB@AO9 EC<DFO: BF89?PAO9 CD98EF46<F9?< – QF<?9A7?<>B?P, 7?<J9D<A, 

EBD5<F <I CD<@9A9A<9 6 CDB<;6B8EF69 C<M96OI CDB8G>FB6. 
59. #D989?PAO9 B8ABBEAB6AO9 >4D5BAB6O9 ><E?BFO: AB@9A>?4FGD4, <;B@9D<S, EFDB9A<9 

>4D5B>E<?PAB= 7DGCCO, CB?GK9A<9, H<;<K9E><9 < I<@<K9E><9 E6B=EF64. 
60. .�OEL<9 >4D5BAB6O9 ><E?BFO. 
61. ">E<><E?BFO: EFDB9A<9 <I @B?9>G?, AB@9A>?4FGD4, BCF<K9E>4S <;B@9D<S, 

CB?GK9A<9 < CD<@9A9A<9. 
62. �6GIBEAB6AO9 >4D5BAB6O9 ><E?BFO.  
63.%?B:AO9 QH<DO: AB@9A>?4FGD4, CB?GK9A<9, H<;<K9E><9 < I<@<K9E><9 E6B=EF64. 
64. "5M4S I4D4>F9D<EF<>4 < >?4EE<H<>4J<S ?<C<8B6. %?B:AO9 ?<C<8O. 
65. #DBEFO9 ?<C<8O. )<@<K9E><9 <;@9A9A<S 6 :<D4I, CDB<EIB8SM<9 CD< ID4A9A<< < 

C9D9D45BF>9.  
66. .$4ECDBEFD4A9A<9 6 CD<DB89, >?4EE<H<>4J<S, 5<B?B7<K9E>B9 ;A4K9A<9 G7?96B8B6 6 

CDB<;6B8EF69 CDB8B6B?PEF69AAOI CDB8G>FB6.  BABE4I4D<8O.  
67. "?<7BE4I4D<8O. #B?<E4I4D<8O.  



68. �?9FK4F>4. �E>GEEF69AAO9 6B?B>A4.  
69. #9>F<AB6O9 69M9EF64, <I <ECB?P;B64A<9 6 CDB<;6B8EF69 CDB8B6B?PEF69AAOI 

CDB8G>FB6. 
70. �@<AB><E?BFO: EFDB9A<9 @B?9>G?, >?4EE<H<>4J<S, AB@9A>?4FGD4, <I 

D4ECDBEFD4A9A<9 6 CD<DB89, I<@<K9E><9 E6B=EF64. �<CB?SDAO= <BA. 
71. %BEF46, EFDB9A<9 < E6B=EF64 59?>B6. �ECB?P;B64A<9 59?>B6 6 F9IAB?B7<< 

CDB<;6B8EF64 CDB8B6B?PEF69AAOI CDB8G>FB6.  
72. �?4EE<H<>4J<S 59?>B6: CDBF9<AO, CDBF9<8O. )4D4>F9D<EF<>4 BF89?PAOI 

CD98EF46<F9?9= CDBEFOI < E?B:AOI 59?>B6. 
73.�?4EE<H<>4J<S H9D@9AFB6. (4>FBDO, 6?<SRM<9 A4 4>F<6ABEFP H9D@9AFB6. $B?P 

H9D@9AFB6 6 F9IAB?B7<< CDB<;6B8EF64 CDB8B6B?PEF69AAOI CDB8G>FB6 < EODPS. 
"EB59AABEF< 89=EF6<S H9D@9AFB6 >4> 5<B?B7<K9E><I >4F4?<;4FBDB6: QHH9>F<6ABEFP, 
EC9J<H<KABEFP, 5OEFDBF4 89=EF6<S. 
74.$B?P 6<F4@<AB6 6 C<F4A<< K9?B69>4. �?4EE<H<>4J<S 6<F4@<AB6 CB D4EF6BD<@BEF<. 

"EAB6AO9 <EFBKA<>< 6<F4@<AB6.  
 

#$��"��!�� 2 
$0AGUB=0O 7040G0 

1. #GEFP 6 E<EF9@9 CDBF9>49F D94>J<S %"(3) + Cl2(3) ↔ %"Cl2(3) + Q. 

$4EEF46PF9 >BQHH<J<9AFO 6 EI9@9 D94>J<< < D4EEK<F4=F9 >BAEF4AFG D46AB69E<S, 9E?< 
D46AB69EAO9 >BAJ9AFD4J<< 6E9I 69M9EF6 D46AO 0,02 @B?P/?.  
"B25B: 50 

 

2. %F9C9AP 8<EEBJ<4J<< I?BD<84 >4?<S (KCl) 6 0,1  D4EF6BD9 D46A4 0,8. '9@G D46AB 
BE@BF<K9E>B9 846?9A<9 QFB7B D4EF6BD4 CD< 17º%? "B25B: 434 :#0 

 

3. #D< BCD989?9AAOI GE?B6<SI D94>J<S I?BDB6B8BDB84 E ><E?BDB8B@ S6?S9FES 
B5D4F<@B=: 4HCl(7) + O2(7) ↔ 2Cl2(7) + 2H2O(7) + Q. �4>B9 6?<SA<9 A4 D46AB69E<9 
E<EF9@O B>4:GF: 4) G69?<K9A<9 846?9A<S; 5) CB6OL9A<9 F9@C9D4FGDO; 6) 66989A<9 
>4F4?<;4FBD4?  

"B25B: 0) @02=>25A85 A<5AB8BAO 2?@02>, 1) @02=>25A85 A<5AB8BAO 2;52>, 2) 
:0B0;870B>@ =5 2;8O5B =0 A<5I5=8O @02=>25A8O 

 

4. !4=F< F9C?BFG E7BD4A<S E4I4DB;O:  
%12!22"11(F6)+ 12"2(7) → 12%"2(7) + 11!2"(:) 

ΔHBB5D (%12!22"11(F6))= – 2221 >�:/@B?P, ΔHBB5D (%"2) = – 393,5 >�:/@B?P,  
ΔHBB5D (!2") = – 285,8 >�:/@B?P. "B25B:–5641,5 :�6 

 

5. �B E>B?P>B D4; <;@9A<FES E>BDBEFP D94>J<< � + 2� → ��2 , 9E?< >BAJ9AFD4J<R 
69M9EF64 � G69?<K<FP 6 2 D4;4, 4 >BAJ9AFD4J<R 69M9EF64 � G@9APL<FP 6 2 D4;4?  

"B25B: A:>@>ABP @50:F88 C<5=PH8BAO 2 2 @070 
 

6. � 100 7 !2" EB89D:<FES 4,57 7 E4I4DB;O C12 H22 "11. !4=F< F9@C9D4FGDG ><C9A<S 
D4EF6BD4 (�6B8O = 0,52).  

"B25B: 100,07°% 

 

7. '9@G D46AB BE@BF<K9E>B9 846?9A<9 0,2   D4EF6BD4 7?R>B;O (C6H12O6) CD< 30°%? 
"B25B: 503,8 :#0 

 

8. #GEFP 6 E<EF9@9 CDBF9>49F D94>J<S %!4(3)+S(B2) ↔ %S2(3)+ !2S(3) – Q. 

4) $4EEF46PF9 >BQHH<J<9AFO 6 EI9@9 D94>J<< < D4EEK<F4=F9 >BAEF4AFG D46AB69E<S, 9E?< 
D46AB69EAO9 >BAJ9AFD4J<< 6E9I 69M9EF6 D46AO 0,02 @B?P/?. 



5) '>4:<F9, 6 >4>B@ A4CD46?9A<< E@9EF<FES D46AB69E<9 CD< CBA<:9A<< F9@C9D4FGDO. 
"B25B: 0) 0,0004, 1) @02=>25A85 A<5AB8BAO 2;52> 

 

9. #D< &=const 6 E<EF9@9 %0%O3(B2) + C(B2) ↔ %0"(B2) + 2CO(3) 

GEF4AB6<?BEP D46AB69E<9. "CD989?<F9 D46AB69EAGR >BAJ9AFD4J<R (@B?P/?) 74;BB5D4;AB7B 
CDB8G>F4, 9E?< �D =1,6 ∙ 10–3  
"B25B: 0,04 <>;P/; 

 

10. #GEFP 6 E<EF9@9 CDBF9>49F D94>J<S 
CH4(7) + CO2(7) → 2CO(7) + 2H2(7). 

  Δ H°, >�:/@B?P      –75           –394            –111 

  S°, �:/ (@B?P∙�)      186            214              198           131  
$4EEK<F4=F9 EF4A84DFAGR QA9D7<R �<55E4 (>�:) D94>J<< CD< 298�  
"B25B: 170,116 :�6 

 

11.$4EEK<F4=F9 <;@9A9A<9 QA9D7<< �<55E4 D94>J<< %4!10→ %4!6 + 2!2, 

CDBF9>4RM9= CD< F9@C9D4FGD9 300� < CBEFBSAAB@ 846?9A<<, 9E?< HBD = 237 >�:, ΔSBD  = 

230 �:/�.  
"B25B: 168 :�6 

 

12. #D< &=const 6 E<EF9@9  
2BaO(B2) + 4AgCl(B2) ↔ 4Ag(B2) + 2BaCl2(B2) + O2(3) 

GEF4AB6<?BEP D46AB69E<9. "CD989?<F9 D46AB69EAGR >BAJ9AFD4J<R (@B?P/?) 74;BB5D4;AB7B 
CDB8G>F4, 9E?< �D = 0,002.  
"B25B: 0,002 <>;P/; 

 

13. �OK<E?<FP F9@C9D4FGDG ><C9A<S D4EF6BD4, CB?GK9AAB7B D4EF6BD9A<9@  
40 7 NaOH 6 1007 6B8O (�6B8O =0,52), 9E?< EF9C9AP 8<EEBJ<4J<< D46A4 0,8.  
"B25B: 105°% 

 

14. #GEFP 6 E<EF9@9 CDBF9>49F D94>J<S 
Fe3O4(F6) + 4H2(7)→ 3Fe(F6)+ 4H2O(7) 

  S°, �:/ (@B?P∙�)     146                131           27               189  
$4EEK<F4=F9 <;@9A9A<9 EF4A84DFAB= QAFDBC<< (�:/�).  
"B25B: 167 �6/� 

 

15. !4 E>B?P>B 7D48GEB6 CB6OE<FES F9@C9D4FGD4 ><C9A<S 6B8O, 9E?< 6 1000 7 6B8O 
D4EF6BD<FP 360 7 7?R>B;O C6H12O6 (�6B8O = 0,52)?  

"B25B: =0 1,04°% 

 

16. �OK<E?<FP BE@BF<K9E>B9 846?9A<9 D4EF6BD4 0,02   D4EF6BD4 I?BD<84 J<A>4 
ZnCl2 CD< 25º%, 9E?< 97B EF9C9AP 8<EEBJ<4J<< D46A4 0,735. 

 

"B25B: 122,4 :#0 
 

17.$4EEK<F4=F9 ΔS0
D 8?S D94>J<<: 2%(7) + 3!2(7) ↔ %2!6(7),  

9E?< ΔS0(%(7)) = 5,7 >�:/@B?P·�, ΔS0(!2(7)) = 130,6 >�:/@B?P·�,  
ΔS0(%2!6(7)) = 229,5 >�:/@B?P·�.  
"B25B:– 173,7 :�6/� 

 

17. �OK<E?<FP F9@C9D4FGDG ;4@9D;4A<S D4EF6BD4, CB?GK9AAB7B D4EF6BD9A<9@ 40 7 
Na2SO4 6 1007 6B8O (�6B8O = 1,86), 9E?< EF9C9AP 8<EEBJ<4J<< D46A4 0,95.  

"B25B:– 15,1°% 



 

18. �OK<E?<FP ;A4K9A<9 ΔGBD D94>J<<: 8�1 + 3 Fe3"4 (>) = 9Fe + 4�12"3(>), 
9E?< ΔGBB5D (Al2O3) = – 1582,0>�:/@B?P, ΔGBB5D (Fe3"4) = – 1014,2 >�:/@B?P 
"B25B:– 3285,4 :�6 

 

19. �OK<E?<FP D! 0,001   D4EF6BD4 HNO2, 9E?< >BAEF4AF4 8<EEBJ<4J<< D46A4  
5,1·10–4 "B25B: 3,15 

 

20. �BQHH<J<9AF @B?SDAB7B CB7?BM9A<S >B@C?9>E4 Fe(SCN)2+ CD< 580 A@ D469A 
6·103. $4EEK<F4FP @B?SDAGR >BAJ9AFD4J<R D4EF6BD4 >B@C?9>E4, 9E?< CDBCGE>4A<9 CD< 
<;@9D9A<<  6 >R69F9 E 8?<AB= 2 E@ EBEF46<?B 42,5 %. 

"B25B: 3,1·10–5 <>;P/; 

21. �OK<E?<FP @B?SDAGR >BAJ9AFD4J<R < F<FD D4EF6BD4 NaOH, 9E?< A4 F<FDB64A<9 
15,00 @? 97B <;D4EIB8B64?< 19,20 @? 0,1000  HCl.  

"B25B: %= 0,128 <>;P/;, &= 0,0051196 3/<; 

 

22. �OK<E?<FP @4EEB6GR 8B?R (6 %) %B 6 EC?469, 9E?< <; A469E>< B5D4;J4 0,2100 7 
CBE?9 BE4:89A<S >B54?PF4 α-A<FDB;B-β-A4HFB?B@ CB?GK<?< CDB>4?9AAO= BE48B> %B3"4 

@4EEB= 0,10127.  
"B25B: 35,38% 

 

23. �OK<E?<FP CDB<;6989A<9 D4EF6BD<@BEF< Sb2S3  CD< 25°%, 9E?< D4EF6BD<@BEFP 
EB?< CD< QFB= F9@C9D4FGD9 D46A4 2,0 · 10–6 @B?P/?. 

 "B25B: 3,4 · 10–27 <>;P/; 

 

24. �4>GR @4EEG C<D<F4 (FeS2), EB89D:4M97B B>B?B 30 % E9DO, AG:AB 6;SFP 8?S 
4A4?<;4, KFB5O CB?GK<FP 0,3 7 BE48>4 BaSO4?  

"B25B: 0,14 3. 
 

25. �OK<E?<FP D! 0,01   D4EF6BD4 59A;B=AB= ><E?BFO (C6H5COOH), 9E?< 
>BAEF4AF4 8<EEBJ<4J<< C6H5COOH D46A4 6,2 ·10–5.  

"B25B: 3,10 
 

26. � 1000,0 @? D4EF6BD4 EB89D:<FES 6,578 7 Na2CO3. $4EEK<F4FP 97B @B?SDAGR 
>BAJ9AFD4J<R <  ABD@4?PABEFP, 9E?< H4>FBD Q>6<64?9AFABEF< D469A 0,5.  

"B25B: %= 0,0621 <>;P/;, N= 0,1241 <>;P-Q:2/; 

 

27. %>B?P>B 7D4@@ Na2S2O3  A9B5IB8<@B 8?S CD<7BFB6?9A<S 2,0 ? 0,0015  
D4EF6BD4.  

"B25B: 0,47433. 
 

28. "CD989?<F9 @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 6B8BDB8G D46A4 15,5.  

(CNH5) 

 

29. #B?<@9D<;4J<9= I?BDCD9A4 CB?GK4RF I?BDCD9AB6O= >4GKG>, >BFBDO= 
I4D4>F9D<;G9FES 6OEB>B= GEFB=K<6BEFPR > 89=EF6<R E69F4, F9C?BFO < D4EF6BD<F9?9=. 
!4=8<F9 @B?9>G?SDAGR HBD@G?G I?BDCD9A4, 9E?< <;69EFAB, KFB @4EEB6O9 8B?< Q?9@9AFB6 
6 A9@ EBEF46?SRF: % – 54,24%, ! – 5,65%, Cl – 40,11%. "FABE<F9?PA4S C?BFABEFP 97B C4DB6 
CB 6B8BDB8G EBEF46?S9F 44,25.  

(%4!5Cl) 

 



30. !4=8<F9 @B?9>G?SDAGR HBD@G?G E?B:AB7B QH<D4, EB89D:4M97B  
54,4% G7?9DB84, 36,4% ><E?BDB84 < 9,2 % 6B8BDB84. "FABE<F9?PA4S C?BFABEFP 97B C4DB6 
CB 6B8BDB8G D46A4 44. 
 (%4!8"2) 

 

31. "8<A <; @AB7B4FB@AOI EC<DFB6 <ECB?P;GRF 8?S CD<7BFB6?9A<S 4AF<HD<;B6. 
!4=8<F9 @B?9>G?SDAGR HBD@G?G QFB7B EC<DF4, 9E?< @4EEB6O9 8B?< Q?9@9AFB6 6 A9@ 
EBEF46?SRF: % – 38,7%, ! – 9,7%, " – 51,6%. "FABE<F9?PA4S C?BFABEFP C4DB6 EC<DF4 CB 
6B8BDB8G D46A4 31.  

(%2!6"2) 

 

32. "CD989?<F9 @B?9>G?SDAGR HBD@G?G 4@<AB><E?BFO, @4EEB6O9 8B?< G7?9DB84, 
6B8BDB84, ><E?BDB84 < 4;BF4 6 >BFBDB= EBEF46?SRF 32,0, 6,66, 42,67 < 18,67% 
EBBF69FEF69AAB.  

(C2H5O2N) 

 

33. 'EF4AB6<F9 @B?9>G?SDAGR HBD@G?G ?<;<A4, >BFBDO= EB89D:<F 49,31% 
G7?9DB84, 9,59% 6B8BDB84, 21,92% ><E?BDB84 < 19,18% 4;BF4. "FABE<F9?PA4S C?BFABEFP 
C4DB6 CB 6B;8GIG D46A4 5,03. 

(C6H14O2N2) 

 

34. 'EF4AB6<F9 @B?9>G?SDAGR HBD@G?G 7?GF4@<AB6B= ><E?BFO, >BFBD4S EB89D:<F 
40,82% G7?9DB84, 6,12% 6B8BDB84, 43,54% ><E?BDB84 < 9,52% 4;BF4. "FABE<F9?PA4S 
C?BFABEFP C4DB6 CB ><E?BDB8G D46A4 4,59. 

 (C5H9O2N) 

 

35. 'EF4AB6<F9 @B?9>G?SDAGR HBD@G?G 4EC4D47<AB6B= ><E?BFO, >BFBD4S EB89D:<F 
36,091% G7?9DB84, 5,26% 6B8BDB84, 48,12% ><E?BDB84 < 10,53% 4;BF4. "FABE<F9?PA4S 
C?BFABEFP C4DB6 CB 6B8BDB8G D46A4 66,5. 

 (C4H7O4N) 

 

 

 


