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5. �484K< A4 6OK<E?9A<9 >B?<K9EF6, @4EE < B5N9@B6 <EIB8AOI 69M9EF6 CB 
>B?<K9EF6G, @4EE9 < B5N9@G CDB8G>FB6 D94>J<< < B5D4FAO9 D4EK9FO. 

6. $4EK9F >B?<K9EF6, @4EE < B5N9@B6 CDB8G>FB6 D94>J<<, 9E?< B8<A <; 
D9479AFB6 6;SF 6 <;5OF>9. 

7. �OK<E?9A<S >B?<K9EF6, @4EE < B5N9@B6 CDB8G>FB6 D94>J<<, 9E?< B8<A <; 
D9479AFB6 EB89D:<F CD<@9E<. 

8. �484K< A4 BCD989?9A<9 6OIB84 CDB8G>F4 D94>J<< BF F9BD9F<K9E>< 
6B;@B:AB7B. 

9. �OK<E?9A<S CB GD46A9A<S@ D94>J<=, CDBF9>4RM<I 6 D4EF6BD4I < 
FD95GRM<I GK9F4 >BAJ9AFD4J<< D9479AFB6. 

10. &9D@BI<@<K9E><9 D4EK9FO. 
11. �B@5<A<DB64AAO9 ;484K< CB A9BD74A<K9E>B= I<@<<. 
12. �B@5<A<DB64AAO9 ;484K< CB BD74A<K9E>B= I<@<<. 
13. Э>EC9D<@9AF4?PAO9 ;484K<. 
14. �484K< CB6OL9AAB= E?B:ABEF<. 
15. "?<@C<48AO9 ;484K<. 

 

�484K< 8?S D9L9A<S A4 CD4>F<K9E><I D45BF4I: 
1. %>B?P>B EFDG>FGDAOI 98<A<J EB89D:<FES 6 @B?9>G?SDAB@ =B89 @4EEB= 

50,8 7? 



2. � >4>B@ >B?<K9EF69 69M9EF64 B>E<84 E9DO (IV) EB89D:<FES F4>B9 :9 K<E?B 
4FB@B6 E9DO, KFB < C<D<F9 FeS2 @4EEB= 24 7? 

3. %>B?P>B @B?9>G? G7?9><E?B7B 74;4 A4IB8<FES 6 1 ? 6B;8GI4, 9E?< B5Nё@A4S 
8B?S %"2 EBEF46?S9F 0,03% (GE?B6<S ABD@4?PAO9)? 

4. "FABE<F9?PA4S 4FB@A4S @4EE4 HFBD4 D46A4 19. "CD989?<F9 ED98ARR @4EEG 
4FB@4 HFBD4 (6 >7), GK<FO64S, KFB @4EE4 4FB@4 G7?9DB84 D46A4 1,993∙10-26 >7. 

5. #?BFABEFP 74?B79AB6B8BDB84 CB 6B;8GIG D46A4 4,41. "CD989?<F9 C?BFABEFP 
QFB7B 74;4 CB 6B8BDB8G < A4;B6<F9 97B. 

6. �4>B= B5Nё@ CD< A.G. ;4A<@4RF 27∙1021 @B?9>G? 74;4? 
7. � EBEF46 I<@<K9E>B7B EB98<A9A<S 6IB8SF A4FD<=, HBEHBD < ><E?BDB8. 
 4EEB6O9 8B?< Q?9@9AFB6 EBEF46?SRF (%): A4FD<S – 34,6, HBEHBD4 – 23,3 < 
><E?BDB84 42,1. "CD989?<F9 CDBEF9=LGR HBD@G?G EB98<A9A<S. 

8. #D< E:<74A<< 1,7 7 A9<;69EFAB7B 69M9EF64 6 ><E?BDB89 B5D4;B64?BEP 2,87 
4;BF4 < 3,47 6B8O. 'EF4AB6<F9 HBD@G?G 69M9EF64, 9E?< 97B @B?SDA4S @4EE4 
D46A4 177/@B?P. 

9. "CD989?<F9 Q@C<D<K9E>GR HBD@G?G 69M9EF64 <ECB?P;G9@B7B 6 C<M96B= 
CDB@OL?9AABEF< 8?S CD<84A<S ;4C4I4 4A4A4EB6, 9E?< CD< E:<74A<< 2,78@7 
QFB7B EB98<A9A<S B5D4;G9FES 6,32@7 %"2 < 2,58@7 6B8O.  B?SDA4S @4EE4  

10.  B?SDA4S @4EE4 EB98<A9A<S 4;BF4 E 6B8BDB8B@ D46A4 32 7/@B?P. 
"CD989?<F9 HBD@G?G QFB7B EB98<A9A<S, 9E?< @4EEB64S 8B?S 4;BF4 6 Aё@ 
EBEF46?S9F 87,5%. 

11. 10 7 A9>BFBDB7B 74;4 CD< A. G. ;4A<@4RF B5Nё@ 5,6 ?. "CD989?<F9 
@B?SDAGR < BFABE<F9?PAGR @B?9>G?SDAGR @4EEG QFB7B 74;4. 

12. "CD989?<F9  ( 74;BB5D4;AB7B EB98<A9A<S E9DO E 6B8BDB8B@, 9E?< 
@4EEB64S 8B?S E9DO 6 Aё@ EBEF46?S9F 94,1%, 4 @4EE4 1? CD< A.G. D46A4 1,52 7. 

13. #D< D4;?B:9A<< 6B8O Q?9>FD<K9E><@ FB>B@ 6O89?<?ES 6B8BDB8 (A.G.) 
B5Nё@B@ 3,36 ?. �OK<E?<F9 >B?<K9EF6B < K<E?B @B?9>G? B5D4;B646L97BES 
><E?BDB84. 

14. (BEH<8 >4?PJ<S %43$2 D947<DG9F E 6B8B= E B5D4;B64A<9@ HBEH<A4 $!3 
< 7<8DB>E<84 >4?PJ<S %4("!)2. %BEF46PF9 GD46A9A<9 QFB= D94>J<<. %>B?P>B 
7. HBEH<A4 @B:9F CB?GK<FPES <; 1,75 7 %43$2? 

15. �4>GR @4EEG J<A>4 AG:AB D4EF6BD<FP 6 E9DAB= ><E?BF9 8?S CB?GK9A<S 
6B8BDB84, >BFBDO@ @B:AB 6BEEF4AB6<FP B>E<8 @98< (II) @4EEB= 14,4 7.? 
'KF<F9, KFB 6B8BDB8 8?S 6BEEF4AB6?9A<S AG:9A 6 86G>D4FAB@ <;5OF>9. 

16. "CD989?<F9 @4EEG BE48>4, >BFBDO= B5D4;G9FES CD< CDBCGE>4A<< K9D9; 
D4EF6BD, EB89D:4M<= <;5OFB> A<FD4F4 E9D95D4, 5DB@B6B8BDB84 B5Nё@B@ 
6,72? (A.G.). 

17. +9D9; D4EF6BD, EB89D:4M<= 60 7. <B8<84 A4FD<S, CDBCGM9A I?BD. 
"CD989?<F9 >B?<K9EF6B B5D4;B646L97BES <B84. 

18. !47D9?< E@9EP CB64D9AAB= EB?< @4EEB= 117 7 < 200E@3 D4EF6BD4 
(ρ=1,7277/E@3) E @4EEB6B= 8B?9= E9DAB= ><E?BFO 80%. "CD989?<F9 @4EEG < 
>B?<K9EF6B 6O89?<6L97BES I?BDB6B8BDB84. 

19. #D< CDBCGE>4A<< A47D9FB= E@9E< @9F4A4 E 6B8SAO@ C4DB@ A48 
>4F4?<;4FBDB@ CB?GK<?< 6B8BDB8 (A.G.) B5Nё@B@ 5,6 ?. "CD989?<F9 B5Nё@ 
@9F4A4, 6EFGC<6L97B 6 D94>J<R. 



20. #D< B5D45BF>9 B>E<84 @4D74AJ4 (IV) >BAJ9AFD<DB64AAB= EB?SAB= 
><E?BFB= 6O89?<?ES I?BD B5Nё@B@ 4,48 ? (A.G.).$4EEK<F4=F9 @4EEG ><E?BFO, 
6EFGC<6L9= 6 D94>J<R. 

21. "CD989?<F9 @4EEG EB?< < B5Nё@ 6B8BDB84 (A.G.), >BFBDO9 CB?GK4RFES 
CD< 6;4<@B89=EF6<< 1,5 @B?P 4?R@<A<S E <;5OF>B@ D4EF6BD4 E9DAB= 
><E?BFO. 

22. %>B?P>B @B?9= EB?< B5D4;G9FES CD< 6;4<@B89=EF6<< D4EF6BDB6, 
EB89D:4M<I 11,2 7 �"! < 20 7 HNO3? 

23. �?S CB?GK9A<S I?BD<84 4@@BA<S 6;S?< 11,2 ? 4@@<4>4 < 11,4 ? 
I?BDB6B8BDB84 (A.G.). %>B?P>B 7. CDB8G>F4 D94>J<< B5D4;B64?BEP. 

24. �4>B= B5Nё@ (A.G.) ;4=@ёF B>E<8 4;BF4(IV), CB?GK9AAO= CD< 
6;4<@B89=EF6<< 2 @B?P B>E<84 4;BF4 (II) < 1,5 @B?P ><E?BDB84? 

25. �OK<E?<F9 @4EEG A<FD4F4 >4?<S, EB89D:4M97B 5% CD<@9E9=, >BFBDO= 
A9B5IB8<@ 8?S CB?GK9A<S ><E?BDB84 B5Nё@B@ 112 ? (A.G.) CD< F9D@<K9E>B@ 
D4;?B:9A<< EB?<. 

26. #D< 6;4<@B89=EF6<< F9IA<K9E>B7B A4FD<S @4EEB= 50 7 E 6B8B= 
6O89?<?ES 74; B5Nё@B@ 22,4 ? (A.G.). "CD989?<F9 @4EEB6GR 8B?R (%) 
CD<@9E9= 6 F9IA<K9E>B@ A4FD<<. 

27. �4>4S @4EE4 >4?PJ<96B= E9?<FDO @B:9F 5OFP CB?GK9A4 <; 7<8DB>E<84 
>4?PJ<S @4EEB= 148 7, 6 >BFBDB@ @4EEB64S 8B?S CBEFBDBAA<I CD<@9E9= 
EBEF46?S9F 8%. 

28. #D< B><E?9A<< 34 >7 4@@<4>4 5O?B CB?GK9AB54 >7 B>E<84 4;BF4 (II). 
�OK<E?<F9 6OIB8 B>E<84 4;BF4 (6 %) BF F9BD9F<K9E>< 6B;@B:AB7B. 

29. �4>B= B5Nё@ 4@@<4>4 (A.G.) @B:AB CB?GK<FP <; 214 7 I?BD<84 4@@BA<S, 
30. 9E?< @4EEB64S 8B?S 6OIB84 4@@<4>4 EBEF46<?4 95% BF F9BD9F<K9E>< 
6B;@B:AB7B? 

31. �; 86,77 A<FD4F4 A4FD<S, EB89D:4M97B 2% CD<@9E9=, CB?GK9AB 56,77 
4;BFAB= ><E?BFO. �4>B6 6OIB8 4;BFAB= ><E?BFO? 

32. #B F9D@BI<@<K9E>B@G GD46A9A<R !2" + SO3 = H2SO4 + 682 >�: 
6OK<E?<F9 >B?<K9EF6B F9C?BFO, >BFBD4S 6O89?<FES CD< B5D45BF>9 6B8B= 
B>E<84 E9DO (VI) @4EEB= 24 7. 

33. #B F9D@BI<@<K9E>B@G GD46A9A<R 2!2 + "2 = 2 !2" + 571,68 >�: 
6OK<E?<F9 >B?<K9EF6B F9C?BFO, >BFBD4S 6O89?<FES CD< E7BD4A<< 6B8BDB84 
B5Nё@B@ 67,2 ? ( A.G.). $4EEK<F4=F9, >4>B= B5Nё@ 6B;8GI4 (A.G.) 8?S QFB7B 
CBFD95G9FES (B5Nё@A4S 8B?S ><E?BDB84 6 6B;8GI9 EBEF46?S9F 20%). 

34. #B F9D@BI<@<K9E>B@G GD46A9A<R % + "2 = %"2 + 393,5 >�: 6OK<E?<F9 
>B?<K9EF6B F9C?BFO, >BFBD4S CBFD95G9FES CD< E:<74A<< >4@9AAB7B G7?S 
@4EEB= 1 F, EB89D:4M97B 16% CD<@9E9=. 

35. %BEF46PF9 F9D@BI<@<K9E>B9 GD46A9A<9 B5D4;B64A<S 6B8O (:<8>B=) <; 
CDBEFOI 69M9EF6, 9E?< <;69EFAB, KFB CD< B5D4;B64A<< 9 7 6B8O 6O89?S9FES 
123 >�: F9C?BFO. 

36. #D< E:<74A<< 5,6 ? G74DAB7B 74;4 6O89?<?BEP 70,5 >�: F9C?BFO. 
%BEF46PF9 F9D@BI<@<K9E>B9 GD46A9A<9 QFB= D94>J<<. 

37. #D< EB98<A9A<< 18 7 4?R@<A<S E ><E?BDB8B@ 6O89?S9FES 547 >�: 
F9C?BFO. %BEF46PF9 F9D@BI<@<K9E>B9 GD46A9A<9 QFB= D94>J<<. 



38. #D< 89=EF6<< EB?SAB= ><E?BFO A4 7,8 7 E@9E< @9F4??<K9E>B7B J<A>4 < 
B>E<84 J<A>4 6O89?<?BEP 1,12 ? 6B8BDB84. �4>B6 EBEF46 E@9E<? 

39. 8,16 7 E@9E<, EBEFBSM9= <; B>E<8B6 @47A<S < 4?R@<A<S, D4EF6BD<?< 6 
Mё?BK<. #D< QFB@ B5D4;B64?BEP 0,36 7 6B8O. �4>B64 @4EEB64S 8B?S (%) 
B>E<84 @47A<S 6 E@9E<? 

40. %@9EP 4?R@<A<S < @98< @4EEB= 12 7 B5D45BF4?< D4EF6BDB@ EB?SAB= 
><E?BFO 

41. < EB5D4?< 6B8BDB8 B5Nё@B@ 7,4 ? CD< A.G.. "CD989?<F9 @4EEB6O9 8B?< (6 
%) >4:8B7B @9F4??4 6 E@9E<. 

42. %@9EP >D9@A<S < G7?S @4EEB= 29 7 B5D45BF4?< <;5OF>B@ 
>BAJ9AFD<DB64AAB7B D4EF6BD4 Mё?BK<. � D9;G?PF4F9 D94>J<< 6O89?<?ES 
6B8BDB8 B5Nё@B@ 13,44 ? (A.G.). "CD989?<F9 @4EEB6GR 8B?R (%) >D9@A<S 6 
QFB= E@9E<. 

43. �@99FES E@9EP >4D5BA4F4 < 7<8DB>4D5BA4F4 A4FD<S. #D< CDB>4?<64A<< 
B5D4;J4 E@9E< @4EEB= 60 7 6O89?<?4EP 6B84 @4EEB= 2,7 7. "CD989?<F9 
@4EEB6O9 8B?< EB?9= 6 E@9E< (6%). 

44. �@99FES E@9EP CBDBL>B6 @9F4??B6 A<>9?S, J<A>4 < E9D95D4. +4EFP QFB= 
E@9E< @4EEB= 4,58 7 B5D45BF4?< >BAJ9AFD<DB64AAO@ D4EF6BDB@ Mё?BK<, 
CB?GK<6 CD< QFB@ 74; B5Nё@B@ 224 @?. �DG7GR K4EFP FB= :9 E@9E< @4EEB= 
11,45 7 B5D45BF4?< D4;546?9AAB= E9DAB= ><E?BFB=. #D< QFB@ 6O89?<?ES 74;, 
;4A<@4RM<= B5Nё@ 2,24 ?. "CD989?<F9 @4EEB6O9 8B?< (%) @9F4??B6 6 
E@9E<. "5Nё@O CD<6989AO > A.G. 

45. � 6B89 B5Nё@B@ 200 @? D4EF6BD<?< EB?P @4EEB= 40 7. "CD989?<F9 
@4EEB6GR 8B?R (%) EB?< 6 CB?GK9AAB@ D4EF6BD9, CD<AS6 C?BFABEFP 6B8O 
D46AB= 17/@?. 

46. � 6B89 @4EEB= 407 D4EF6BD<?< :9?9;AO= >GCBDBE FeSO4∙ 7H2O @4EEB= 
3,57. "CD989?<F9 @4EEB6GR 8B?R (%) EG?PH4F4 :9?9;4 (II) CB?GK9AAB@ 
D4EF6BD9. 

47. � D4EF6BD9 @4EEB= 1007 EB89D:<FES I?BD<8 54D<S @4EEB= 207. �4>B64 
@4EEB64S 8B?S (%) I?BD<84 54D<S 6 D4EF6BD9? 

48. %4I4D @4EEB= 1>7 D4EF6BD<?< 6 6B89 B5Nё@B@ 5?. !4=F< @4EEB6GR 8B?R 
(%) E4I4D4 6 QFB@ D4EF6BD9. 

49. � 6007 6B8O D4EF6BD<?< 4@@<4> NH3 B5Nё@B@ 560@? (A.G.). "CD989?<F9 
@4EEB6GR 8B?R (%) 4@@<4>4 6 CB?GK9AAB@ D4EF6BD9. 

50. � 72,8@? 6B8O D4EF6BD<?< 11,2 ? HCl. �OK<E?<F9 @4EEB6GR 8B?R(%) 
HCl 6 CB?GK9AAB@ D4EF6BD9. "F6: 20% 

51. 4007 D4EF6BD4, C?BFABEFP >BFBDB7B 1,57/@?, EB89D:4F 3607 
D4EF6BDёAAB7B 69M9EF64. �OK<E?<F9 @4EEB6GR 8B?R (%) 6-64 6 QFB@ 
D4EF6BD9. 

52. � 500E@3 6B8O D4EF6BD<?< 11,2 ? I?BDB6B8BDB84 (A.G.).  4EEB64S 8?S (6 
%) I?BDB6B8BDB84 6 D4EF6BD9 EBEF46?S9F: 4) 7,04 5) 3,52 6) 4,69 7) 8,24 

53. � 1757 6B8O D4EF6BD9AB 257 @98AB7B >GCBDBE4 CuSO4 ∙ 5 H2O. �4>B64 
@4EEB64S 8B?S (%) EG?PH4F4 @98< 6 CB?GK9AAB@ D4EF6BD9? 

54. #D< 6OC4D<64A<< 5007 10%-AB7B D4EF6BD4 I?BD<84 A4FD<S CB?GK<?< 
D4EF6BD @4EEB= 2007. �OK<E?<F9 @4EEB6GR 8B?R (%) CB?GK9AAB7B D4EF6BD4. 



55. "CD989?<F9 @4EEB6GR 8B?R (%) EG?PH4F4 >4?<S, 9E?< 4>7 15%-AB7B 
D4EF6BD4 6OC4D<?< 8B 1>7. 

56. � 2507 10%-AB7B D4EF6BD4 CB64D9AAB= EB?< CD<?<?< 150@? 6B8O. 
�4>B64 @4EEB64S 8B?S (%) EB?< 6 CB?GK9AAB@ CBE?9 D4;546?9A<S D4EF6BD9? 

57. � 1207 7?R>B;O E @4EEB6B= 8B?9= 14% CD<?<?< 180@? 6B8O. �4>B64 
@4EEB64S 8B?S (%) 7?R>B;O 6 CB?GK9AAB@ D4EF6BD9? 

58. %@9L4?< 2007 50%-AB7B D4EF6BD4 E 3007 20%-AB7B D4EF6BD4. �4>B64 
@4EEB64S 8B?S (%) CB?GK<6L97BES D4EF6BD4? 

59. � 407 D4EF6BD4 HBEH4F4 A4FD<S Na3PO4 c @4EEB6B= 8B?9= 8% CD<?<?< 
207 D4EF6BD4 E @4EEB6B= 8B?9= Na3PO4 5% . �4>B64 @4EEB64S 8B?S (%) 
CB?GK9AAB7B D4EF6BD4? 

60. �4>GR @4EEG HBEH4F4 >4?<S < 6B8O AG:AB 6;SFP 8?S CD<7BFB6?9A<S 
D4EF6BD4 E @4EEB6B= 8B?9= K3PO4 8% @4EEB= 2507? 

61. �4>4S @4EE4 I?BD<84 :9?9;4 (III) EB89D:<FES 6 20@? D4EF6BD4 E 
@4EEB6B= 8B?9= FeCl3 40%? #?BFABEFP D4EF6BD4 1,137/@?. 

62. �4><9 @4EEO 6B8O < A<FD4F4 4@@BA<S NH4NO3 A9B5IB8<@B 6;SFP 8?S 
CD<7BFB6?9A<S 3? D4EF6BD4 E @4EEB6B= 8B?9= NH4NO3 8% ? #?BFABEFP 
D4EF6BD4 1,067/@?. 

63. � >4>B@ >B?<K9EF69 6B8O E?98G9F D4EF6BD<FP 907 69M9EF64, KFB5O 
CB?GK<FP 10-CDBJ9AFAO= D4EF6BD? 

64. �@99FES 90-CDBJ9AFAO= D4EF6BD. �4>B9 >B?<K9EF6B 97B AG:AB 6;SFP, 
KFB5O CD<7BFB6<FP 5007 20%-AB7B D4EF6BD4? 

65. %>B?P>B 6B8O A48B CD<546<FP > 2>7 60-CDBJ9AFAB7B D4EF6BD4, KFB5O 
CB?GK<FP 12-CDBJ9AFAO= D4EF6BD? 

66. %>B?P>B 7. D4EIB8G9FES 5-CDBJ9AFAB7B D4EF6BD4 7<8DB>E<84 A4FD<S CD< 
D94>J<< E 27 I?BD<84 @98<(II)? 

67. �4>4S @4EE4 D4EF6BD4 E @4EEB6B= 8B?9= 7<8DB>E<84 A4FD<S 4% 
CBFD95G9FES 8?S CB?AB= A9=FD4?<;4J<< EB?SAB= ><E?BFO @4EEB= 307 E 
@4EEB6B= 8B?9= HCL 5% ? 

68. � 2007 D4EF6BD4 E @4EEB6B= 8B?9= A<FD4F4 E9D95D4 4,25% CD<?<?< 507 
D4EF6BD4 E @4EEB6B= 8B?9= 5DB@<84 A4FD<S 20,6%. "CD989?<F9 >B?<K9EF6B 
69M9EF64 < @4EEG B5D4;B646L97BES BE48>4. 

69. � 7<8DB>E<8G :9?9;4 (III) @4EEB= 10,77 8B546<?< 66,4E@3 D4EF6BD4 
(ρ=1,17/E@3) E @4EEB6B= 8B?9= I?BDB6B8BDB84 20%. "CD989?<F9 @4EEG 
B5D4;B646L9=ES 6B8O. 

70. "CD989?<F9 B5Nё@ 20%-AB7B D4EF6BD4 EB?SAB= ><E?BFO (ρ= 1,17/@?), 
>BFBDO= CBFD95G9FES 8?S D94>J<< E 107 >4D5BA4F4 >4?PJ<S %4%"3. 

71. �4>4S @4EE4 BE48>4 B5D4;G9FES, 9E?< CDBCGE>4FP B>E<8 G7?9DB84 (IV) 
B5Nё@B@ 280@? (A.G.) K9D9; D4EF6BD E @4EEB6B= 8B?9= 7<8DB>E<84 54D<S 0,12 
< @4EEB= 207? 

72. !47D9?< E@9EP CB64D9AAB= EB?< @4EEB= 1177 < 200E@3 D4EF6BD4 
(ρ=1,7277/E@3) E @4EEB6B= 8B?9= E9DAB= ><E?BFO 80%. "CD989?<F9 B5Nё@ 
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