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�D4>F8G5E>4я D45>F4 №1 
А?>4=O 

&5?P D45>FO: BFD45BF4FP 4?7BD<F@ A4;64A<S 7B@B?B7B6 < <;B@9DB6 8?S 4?>4AB6, G@9A<9 
I4D4>F9D<;B64FP 6<8 7<5D<8<;4J<< < CDBEFD4AEF69AAB9 EFDB9A<9 4?>4AB6, A46O> 
EBEF46?9A<S GD46A9A<= D94>J<=, I4D4>F9D<;GRM<9 I<@<K9E><9 E6B=EF64 < CB?GK9A<9 
4?>4AB6. ВOCB?A<FP GCD4:A9A<S, ;4>D9C?SRM<I E6B=EF64 4?>4AB6 >4> G7?96B8BDB8B6 
CD989?PAB7B <?< A4EOM9AAB7B EFDB9A<S, 8464FP <@ A4;64A<S CB E<EF9@4F<K9E>B= < 
D4J<BA4?PAB= AB@9A>?4FGD9; D9L<FP ;484K<. 
 

%>4 D45>FO 
В4D84=F І 

1.�4C<L<F9 EFDG>FGDAO9 HBD@G?O <;B@9DAOI G7?96B8BDB8B6 EBEF464 С5�12.  

У>4:<F9 ED98< A<I FD9F<KAO9 < K9F69DF<KAO9 4FB@O G7?9DB84.  
�4;B6<F9 6E9 EB98<A9A<S CB E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD4@. 
 

2. �4;B6<F9 69M9EF64 (E<EF9@4F<K9E>4S < D4J<BA4?PA4S AB@9A>?4FGDO), B5D4;GRM<9ES 
CD< >4F4?<F<K9E>B@ 7<8D<DB64A<< 86B=AOI E6S;9= EB98<A9A<S 2,4-8<@9F<?C9AF9A-2.  

 

3. К4><9 G7?96B8BDB8O CB?GK4RFES CD< 89=EF6<< @9F4??<K9E>B7B A4FD<S A4 E@9EP 
5DB@QF4A4 < 2-5DB@CDBC4A4? �D<698<F9 EI9@G D94>J<<. 
В K9@ D4;?<K<9 @9:8G G7?96B8BDB84@< < CDB<;6B8AO@< G7?96B8BDB8B6? 

 

4. �B?GK<F9 QF4A < 2-@9F<?CDBC4A @9FB8B@ 89>4D5B>E<?<DB64A<S, <ECB?P;GS EB?< 
>4D5BAB6OI ><E?BF.  

 

5. �EGM9EF6<F9 EI9@O CD96D4M9A<= < A4;B6<F9 69M9EF64: 
 

 
6. �B?GK<F9 5GF4A @9FB8B@ 7<8D<DB64A<S G7?9DB84, @BABB>E<84 G7?9DB84, 4?>9A4. 
 

7. �D<698<F9 CB FD< CD<@9D4 7B@B?B74 < CB FD< CD<@9D4  <;B@9D4 8?S 79>E4A4, 84=F9 <@ 
A4;64A<S. 
В K9@ D4;?<K<9 @9:8G 7B@B?B74@< < <;B@9D4@< 4?>4AB6. �BSEA<F9 A4 CD<@9D9. 
 

8. З4C<L<F9 D94>J<R A<FDB64A<< C9AF4A4 < A4;B6<F9 CDB8G>FO D94>J<<  CB 
E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD9. �F69F CBSEA<FP. 
 

9. К4><9 <; CD<698TAAOI A<:9 HBD@G? BF69K4RF CD989?PAO@ G7?96B8BDB84@: 
C4H10, C8H18, C2H2, С2H5OH, C11H22, C20H42. 

 

 

 

 

 

 

 

 

 



10. �4;B6<F9 CB E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD9 E?98GRM<9 
G7?96B8BDB8O: 
              CH3 

              │ 

4) CH3 - C - CH3                         5) CH3 - CH2 - CH2 - CH2 - CH3 

              │ 

              CH3 

 

              CH2 - CH3 

              │  
6) H3C - C - СH - CH3                 7) CH3- CH2              CH3 

              │    │                                           │                 │ 

            СH3  CH3                                       CH2 - CH2 - CH2 

 

                                                                                               H 

                                                                                               │ 

8) H3C - CH - CH2 - CH2 - CH2 - CH3                    9) H3C - C – CH2 - CH - CH3  

               │                                                                             │               │ 

         H - C - CH - CH3                                                          C2H5   H - C - H 

               │    │                                                                                        │ 

               H    H                                                                                  H - C - CH3 

                                                                                                                 │ 

                                                                                                                 H 

 

11. �4C<L<F9 EFDG>FGDAO9 HBD@G?O E?98GRM<I 4?>4AB6: 
4) 3 @9F<? 3 QF<?C9AF4A;                  5) 2,3 8<@9F<?C9AF4A; 
6) 3 CDBC<? 2,3,4 FD<QF<?79>E4A;    7) F9FD4HFBD@9F4A. 
 

12.  5H8FP 7444G8: 
4) К4>B= B5N9@ 6B;8GI4 < ><E?BDB84 CBFD95G9FES 8?S E:<74A<S 67,2? 5GF4A4(A.G.)? 

Ответ: V(�2) = 436,8?; m(6B;8GI) = 2080?. 
 

5)  У7?96B8BDB8 EB89D:<F 81,82% G7?9DB84. �4EE4 1? QFB7B G7?96B8BDB84(A.G.) EBEF46?S9F 
1,9647. �4=8<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, EBEF46PF9 97B EFDG>FGDAGR 
HBD@G?G < A4;B6<F9 97B CB  E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD9. 

Ответ: С3�8, CDBC4A. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



В4D84=F ІІ 
1.�4C<L<F9 EFDG>FGDAO9 HBD@G?O <;B@9DAOI G7?96B8BDB8B6 EBEF464 С7�16.  

У>4:<F9 ED98< A<I FD9F<KAO9 < K9F69DF<KAO9 4FB@O G7?9DB84.  
�4;B6<F9 6E9 EB98<A9A<S CB E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD4@. 
 

2. �4;B6<F9 69M9EF64 (E<EF9@4F<K9E>4S < D4J<BA4?PA4S AB@9A>?4FGDO), B5D4;GRM<9ES 
CD< >4F4?<F<K9E>B@ 7<8D<DB64A<< 86B=AOI E6S;9= EB98<A9A<S 2,3,5- FD<@9F<?79>E9A-2. 

 

3. К4><9 G7?96B8BDB8O CB?GK4RFES CD< 89=EF6<< @9F4??<K9E>B7B A4FD<S A4 E@9EP 
I?BDC9AF4A4 < 2-I?BDC9AF4A4? �D<698<F9 EI9@G D94>J<<. 
В K9@ D4;?<K<9 @9:8G G7?96B8BDB84@< < CDB<;6B8AO@< G7?96B8BDB8B6. 
 

4. �B?GK<F9 CDBC4A < 2-@9F<?5GF4A @9FB8B@ 89>4D5B>E<?<DB64A<S, <ECB?P;GS EB?< 
>4D5BAB6OI ><E?BF. 
 

5. �EGM9EF6<F9 EI9@O CD96D4M9A<= < A4;B6<F9 69M9EF64: 
 

 
6. �B?GK<F9 C9AF4A @9FB8B@ 7<8D<DB64A<S G7?9DB84, @BABB>E<84 G7?9DB84, 4?>9A4. 
 

7. �D<698<F9 CB FD< CD<@9D4 7B@B?B74 < CB FD< CD<@9D4  <;B@9D4 8?S B>F4A4, 84=F9 <@ 
A4;64A<S. 
В K9@ D4;?<K<9 @9:8G 7B@B?B74@< < <;B@9D4@< 4?>4AB6. �BSEA<F9 A4 CD<@9D9. 
 

8. З4C<L<F9 D94>J<R A<FDB64A<< 5GF4A4  < A4;B6<F9 CDB8G>FO D94>J<<  CB 
E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD9. �F69F CBSEA<FP. 
 

9. К4><9 <; CD<698TAAOI A<:9 HBD@G? BF69K4RF CD989?PAO@ G7?96B8BDB84@: 
C5H12, C3H9, C4H10, C15H32, C2H2, C6H8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10. �4;B6<F9 CB E<EF9@4F<K9E>B= < D4J<BA4?PAB= AB@9A>?4FGD9 E?98GRM<9 
G7?96B8BDB8O: 
              H    H                                                         H   H   C2H5 

              │    │                                                         │   │      │ 

4) H3C - C - C H - CH3                            5)  H3C - C - CH - CH - CH3 

              │                                                                │       
             CH3                                                       H - C - CH2 - CH3 

                                                                                 │ 

                                                                                 H 

 

          H   H   H  C3H7  H   H    CH3 

          │   │   │   │       │   │   │ 

6) H - C - C - C - C   -  C - C - C2H5              7) H3C - C� - C� - CH3 

          │   │   │   │       │   │                                       │       │ 

          H   H   H   H       H   CH3                                   C8H17  � 

 

 

 

 

 

             C2H5     H    

             │          │ 

8) H3C -C- CH- C - CH3                                 9) C3H7 - CH - C4H9 

             │   │    │                                                           │         
             H   H    H                                                          C2H5 

 

11. �4C<L<F9 EFDG>FGDAO9 HBD@G?O E?98GRM<I 4?>4AB6: 
4) 4 @9F<? 2,2 8<QF<?ABA4A;              5) 2 QF<?C9AF4A; 
6) 2 @9F<? 5 CDBC<?B>F4A;                7) 2,2,3 - FD<@9F<?, 3 I?BDC9AF4A. 
 

 

12.  5H8FP 7444G8: 
4) ВOK<E?<F9 >4>B= B5N9@ < >4>4S @4EE4 I?BD4 CBFD95G9FES 8?S CB?GK9A<S 2027 
I?BD@9F4A4? 

Ответ: V(CL2) = 436,8?; m(CL2) = 2080?. 
 

5) �D< E:<74A<< 8,67 G7?96B8BDB84 CB?GK<?< 26,47 B>E<84 G7?9DB84 (ІV) < 12,67 6B8O. 
�4=8<F9 @B?9>G?SDAGR HBD@G?G QFB7B G7?96B8BDB84, 9E?< 97B C?BFABEFP CB BFABL9A<R > 
6B;8GIG D46A4 2,966. 
�4C<L<F9 EFDG>FGDAO9 HBD@G?O 6E9I <;B@9DB6 G7?96B8BDB84 < A4;B6<F9 <I. 

Ответ: С6�14 79>E4A. 
 

 

 



�@4:B8G5A:4я @45>B4 №2 

А;:5=O 8 4;:8=O 

&5;P @45>BO: BFD45BF4FP 4?7BD<F@ A4;64A<S 7B@B?B7B6 < <;B@9DB6 4?>9AB6 < 4?><AB6, 

EFDB<FP EFDG>FGDAO9 HBD@G?O 4?>9AB6 < 4?><AB6 CB A4;64A<S@;  
G@9FP BCD989?SFP 6<8 7<5D<8<;4J<< < CDBEFD4AEF69AAB9 EFDB9A<9 4?>9AB6; EBEF46?SFP 
GD46A9A<S D94>J<=, >BFBDO9 I4D4>F9D<;GRF I<@<K9E><9 E6B=EF64 < CB?GK9A<9 4?>9AB6. 

%>4 @45>BO 

В4@84=B І 
 

З444=85 №1 �4?8H8B5 D>@<C;O 65I5AB6:  
1. J<E79>E9A-3 

2. 2,3 8<@9F<?3I?BDC9AF9A-1 

3. 2,2 8<@9F<?79CF<A -3 

4. 2 @9F<?79>E9A-1                                           

5. 3,3 8<QF<?C9AF9A-1  

6. 2,2 8<QF<?79>E<A -3 

 

З444=85 №2 �47>68B5 65I5AB64: 
                                                                                                     �            С�3 

 

CH ≡  C 4 С�2 4 С�2 4 С�3                         �3С 4 С� 4 С = С 4 С�2      

  

                                                                                         С2�5               � 

 

 

�2С = C 4 С�2 4 С�3                                                      С�3 

                                                                                                           

          С�3                                                                �3С 4 С 4 С =  С   4     С�2      

        

                                    С�3                                                   С�3  �     �     �4 С4 С�3 

 

�3С 4 CH 4 С� 4 С 4 С ≡ CH                                                              �4С4 �  
  

             �                    С�3                                                                                                                 �4С4 � 

�С ≡ С 4 С�2 4 С�3 

                                                                                                                              � 

З444=85 №3 �ACI5AB68BP 6748<>459AB685: 
1) 7BD9A<9 С4�8, С7�14 

2) 6;4<@B89=EF6<9 С4�8, С7�14 E >4:8O@ <; 69щ9EF6: СL2, HBr, H2 

Д4FP A4;64A<S 6E9@ 69щ9EF64@. 
З444=85 №4 

�EGщ9EF6<FP CD96D4щ9A<S: 
С ³ C�4 ³ CH ≡ С� ³ С�2 ≡ С� СL ³ (4 С�2= С� 4)n 

         ´                                                                                
                                                                                       СL 

     

 

    ац9таль897и8     
 

 

 

 

 

 



З444=85 №5  5H8BP 7444G8 

З444G4 №1 В EB98<A9A<< @4EEB64S 8B?S G7?9DB84 3 85,7%, @4EEB64S 8B?S 6B8BDB84 3 

14,3%,     C?BFABEFP CB 6B8BDB8G 3 14. ВO69EF< @B?9>G?SDAGR HBD@G?G G7?96B8BDB84. 

З444G4 №2 �4=8<F9 HBD@G?G 69щ9EF64, @4EEB6O9 8B?< Q?9@9AFB6 6 >BFBDB@ E?98GRщ<9: 
(C) = 0,3871, (N) = 0,4516, (�) = 0,1613. 

 

В4@84=B ІІ 
З444=85 №1 �4?8H8B5 D>@<C;O 65I5AB6:  

 

1) 2,5,5 FD< CDBC<? 79>E9A 3 2 

2) J<E - 4,5 8<@9F<? B>F9A - 4                           

3) C9AF<A - 2      

4) 2 @9F<? 5GF9A -2                                             

5) 2,3 8< @9F<? 79>E9A 3 3 

6) 3 QF<? C9AF<A - 1                                             

 

З444=85 №2 �47>68B5 65I5AB64: 
                                                                                            CH3 

  

 C�3 4 CH 4 С  4 С ≡ С�                                 C�34 С 4 СH = С� 4  С�3 

                                                                                              

                         CH3                                                                                          CH3 

 

 

C�3 4 CH = CH 4 С� 4 С�3  

  

                                  С�3                                    С�2 = С 4 С�3   

 

                                                                                        С2�5 

C�3 4 CH2 4 C� 4 С� = С�2  

                             

                          С�2                                                                           �3С 4 С ≡ С 4 С�3 

                                                                                                                        
З444=85 №3 �ACI5AB68BP 6748<>459AB685: 
1) 7BD9A<9 С3�6, С6�12 

2) 6;4<@B89=EF6<9 С3�6, С6�12 E >4:8O@ <; 69щ9EF6: �2, Br2, HСL 

Д4FP A4;64A<S 6E9@ 69щ9EF64@. 
 

З444=85 №4 �EGщ9EF6<FP CD96D4щ9A<S: 
 

С ³ C�4 ³ CH3 4 С�3 ³ С�3 4 С�2 4 СL ³ CH2 = С�2 ³ С�2СL 4 С�2СL ³ 

 

³ CH ≡ CH ³  
                          ац9таль897и8     
 

З444=85 №5  5H8BP 7444G8 

З444G4 №1 �CD989?<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, >BFBDO= EB89D:<F 85,7% 
G7?9DB84 < <@99F C?BFABEFP CB 6B8BDB8G 21. 
З444G4 №2 �D< E7BD4A<< 4,2 7 69щ9EF64 B5D4;G9FES 13,2 7 B>E<84 G7?9DB84(IV) < 5,4 7 
6B8O. �?BFABEFP C4DB6 QFB7B 69щ9EF64 CB 6B;8GIG 2,9. �CD989?<F9 EBEF46 @B?9>G?O 
G7?96B8BDB84. 



�@4>B8G5A>4я @45>B4  74 

А@5=O 

&5?P @45>BO: ;4>D9C<FP ;A4A<S CB F9@9 4DB@4F<K9E><9  G7?96B8BDB8O CBED98EF6B@ 
D9L9A<S ;484K < EI9@ CD96D4M9A<S G7?96B8BDB8B6 6 I<@<K9E><I D94>J<SI. 

%>4 @45>BO 

В4@84=B І 
 

В4@84=B ІІ 
 

З444=85 71 Э?9>FDBAAB9 EFDB9A<9 4D9AB6. �?<SA<9 EFDB9A<S A4 I<@<K9E><9 
E6B=EF64 4D9AB6. 
1. И;B5D4;<F9 Q?9>FDBAAB9 EFDB9A<9 

@B?9>G?O 59A;B?4.  
�5NSEA<F9 @9I4A<;@ B5D4;B64A<S ϭ- 

E6S;< < 6 Ã-Q?9>FDBAAB= E<EF9@O. 
2. �C<L<F9 E6B=EF64 59A;B?4, EIB8AO9 E 

A9CD989?PAO@< G7?96B8BDB84@<. 
�BK9@G 59A;B? FDG8A99 6EFGC49F 6 
D94>J<< CD<EB98<A9A<S? 

1. �C<L<F9 E6B=EF64 59A;B?4, EIB8AO9 E 
CD989?PAO@< G7?96B8BDB84@<. 
�BK9@G 59A;B? ?97K9 6EFGC49F 6 
D94>J<< ;4@9M9A<S? 

2. �C<L<F9 E6B=EF64 59A;B?4, EIB8AO9 E 
A9CD989?PAO@< G7?96B8BDB84@<. 
�BK9@G 59A;B? FDG8A99 6EFGC49F 6 
D94>J<< CD<EB98<A9A<S? 

З444=85 72 

СD46A<F9 I<@<K9E><9 E6B=EF64 CD98?B:9AAOI 4D9AB6, < B5NSEA<F9 6 K9@ ;4>?RK49FES 
6;4<@AB9 6?<SA<9 4FB@B6 6 QF<I @B?9>G?4I.  
3. �9A;B? < FB?GB? 3. �9A;B? < 5DB@59A;B? 

З444=85 73 К4> CB?GK4RF 4DB@4F<K9E><9 G7?96B8BDB8O?  �EGM9EF6<F9 J9CBK>G 
CD96D4M9A<=: 
�J9F<?9A→ 59A;B?→ A<FDB59A;B?. 

 

     �9>E4A→ 59A;B?→ 5DB@59A;B?. 
 

З444=85 74 �4C<L<F9 GD46A9A<S D94>J<= E7BD4A<S:  
ЭF<?9A59A;B?4 КE<?B?4 

З444=85 75  5H8BP 7444G8 

З444G4 71 

И; 7,8 7 59A;B?4 CB?GK9AB 8,61 7 
A<FDB59A;B?4. �CD989?<F9 6OIB8 
CDB8G>F4 D94>J<<. 

Ответ: 70% 

 

З444G4 71 

И; 13,44? 4J9F<?9A4 CB?GK<?< 127 
59A;B?4 (A.G.). С>B?P>B QFB EBEF46?S9F 
CDBJ9AFB6 CB ED46A9A<R E F9BD9F<K9E><@ 
6OIB8B@ CDB8G>F4? 

Ответ: 77,17% 

 

З444G4 72 

�4=F< @4EEG 59A;B?4, >BFBD4S CB?GK9A4 
<; 4J9F<?9A4, B5N9@ >BFBDB7B CD< 500 С0

 

< 846?9A<< 1,013*105
 �4 D469A 500 ?, 

9E?< 6OIB8 J9?96B7B CDB8G>F4 EBEF46?S9F 
75 %. 

Ответ:   m(С6�6) = 153,77. 
 

З444G4 72 

�D< CB?AB@ E7BD4A<< 4DB@4F<K9E>B7B 
G7?96B8BDB84 B5D4;B64?BEP 5,4 7 6B8O. 
�CD989?<FP @4EEG B5D4;B646L97BES 
B>E<84 G7?9DB84 (IV), 9E?< @4EEB64S 8B?S 
G7?9DB84 6 G7?96B8BDB89 D46A4 92,3 %. 

Ответ: m(С�2) = 26,4 7 

 

 

 

 

 

 

https://davay5.com/z/4548.php
https://davay5.com/z/4548.php
https://davay5.com/z/4545.php
https://davay5.com/z/4547.php


К>=B@>?P=O5 6>?@>AO 

1. К4><9 G7?96B8BDB8O A4;O64RFES 4DB@4F<K9E><@< < CBK9@G? 

2. К4> A4 BEAB69 Q>EC9D<@9AF4?PAOI 84AAOI BCD989?<?< @B?9>G?SDAGR < 
EFDG>FGDAGR HBD@G?O 59A;B?4? 

3.  С GK9FB@ EB6D9@9AAOI CD98EF46?9A<= B5 Q?9>FDBAAOI B5?4>4I < <I C9D9>DO64A<< 
CBSEA<F9, >4> B5D4;GRFES I<@<K9E><9 E6S;< 6 @B?9>G?9 59A;B?4. 

4. �BK9@G CD< <;B5D4:9A<< EFDG>FGDAB= HBD@G?O 59A;B?4 A9 E?98G9F G>4;O64FP 
86B=AO9 E6S;<? 

5. К4>B= 6<8 <;B@9D<< I4D4>F9D9A 8?S 4DB@4F<K9E><I G7?96B8BDB8B6? И;B5D4;<F9 
EFDG>FGDAO9 HBD@G?O K9FOD9I-CSF< <;69EFAOI 64@ 4DB@4F<K9E><I G7?96B8BDB8B6 
< CB8C<L<F9 <I A4;64A<S. 

6. �BK9@G 4DB@4F<K9E><9 EB98<A9A<S CB I<@<K9E><@ E6B=EF64@ BF?<K4RFES >4> BF 
A9CD989?PAOI, F4> < BF CD989?PAOI G7?96B8BDB8B6? СBEF46PF9 EBBF69FEF6GRM<9 
GD46A9A<S D94>J<=. 

7. К4>B9 CD<@9A9A<9 <@9RF 59A;B? < 8DG7<9 4DB@4F<K9E><9 G7?96B8BDB8O? 

8. �4 >BA>D9FAOI CD<@9D4I CBSEA<F9, >4> I<@<K9E>4S A4G>4 ECBEB5EF6G9F DBEFG 
CDB8G>F<6ABEF< E9?PE>B7B IB;S=EF64. 

9. К4><9 @9DBCD<SF<S BEGM9EF6?SRFES 6 64L9= @9EFABEF< CB BID4A9 B>DG:4RM9= 
ED98O? 
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ПD4>F<ч9E>4я D45BF4 №4 
�4?B79ACDB<;6B8AO9 

&9?P D45BFO: 6OCB?A<FP GCD4:A9A<S CB AB@9A>?4FGD9 74?B79ACDB<;6B8AOI 
G7?96B8BDB8B6; BFD45BF4FP A46O>< EBEF46?9A<S GD46A9A<= I<@<K9E><I D94>J<=, 

I4D4>F9D<;GRM<I I<@<K9E><9 E6B=EF64 < CB?GK9A<9 74?B79ACDB<;6B8AOI.  
 

%B8 D45BFO 
УCD4:A9A<я CB F9@9: «�4?B79ACDB<;6B8AO9 G7?96B8BDB8B6» 

�4D<4AF І �4D<4AF ІІ 
1. �4C<L<F9 EFDG>FGDAO9 HBD@G?O 6E9I 

74?B79A;4@9M9AAOI E HBD@G?B= !5�11Cl. 

�4;B6<F9 QF< EB98<A9A<S CB AB@9A>?4FGD9 
ИЮ��К. 

 

1. �4C<L<F9 EFDG>FGDAO9 HBD@G?O 6E9I 
74?B79A;4@9M9AAOI E HBD@G?B= !6�13Cl. 

�4;B6<F9 QF< EB98<A9A<S CB AB@9A>?4FGD9 
ИЮ��К. 

 
2. �4C<L<F9 GD46A9A<S D94>J<= 6;4<@B89=EF6<S 

2-5DB@5GF4A4 EB E?98GRM<@< EB98<A9A<S@<: 
      4) E @47A<9@;  
      5) E 4@@<4>B@. 
 

2. �4C<L<F9 GD46A9A<S D94>J<= 6;4<@B89=EF6<S 
2-5DB@5GF4A4 EB E?98GRM<@< EB98<A9A<S@<: 

      4) E J<4A<EFO@ >4?<9@; 
      5) E 6B8AO@ < EC<DFB6O@ D4EF6BDB@ M9?BK<. 

 
3. И; CDBC<A4 CB?GK<F9 1-I?BDCDBC9A-2. 

 
3. И; QF<A4 CB?GK<F9 2-I?BD5GF48<9A-1. 

 
4. �B?GK<F9 I?BDQF9A CH2 = CH – Cl, <EIB8S <; 

QF9A4 < QF<A4. 
 

4. И; 59A;B?4 CB?GK<F9 2,4-8<A<FDBI?BD59A;B? < 
2,5-8<I?BDA<FDB59A;B?. 

 
5. �4C<L<F9 EI9@G E?98GRM<I CD96D4M9A<=: 

!�3 – !�2 – !�2 – !�3 � � �

�  

 

5. К4> BEGM9EF6<FP E?98GRM<9 CD96D4M9A<S: 
 

!�! – !�3 → !�3 – !� = !�2 → !�3–!�2 – !�2 - Br→  

→ !�3 – (!�2)4 – !�3 →  !�3 – !�2 – !�2 – !�3 →  
→!�3 – !�2 – !�3 

 

 
 

КBAFDB?PAO9 6BCDBEO 
1. К4>B6O CD46<?4 AB@9A>?4FGDO 74?B79ACDB<;6B8AOI G7?96B8BDB8B6? 

2. К4>B6O BEAB6AO9 ECBEB5O CB?GK9A<S 74?B79ACDB<;6B8AOI? 

3. К4>B= F<C I<@<K9E><I D94>J<= I4D4>F9D9A 8?S 74?B79ACDB<;6B8AOI? �B?SDABEFP 
E6S;< G7?9DB8 – 74?B79A, <A8G>F<6AO= QHH9>F. 

4.  94>J<S AG>?9BH<?PAB7B ;4@9M9A<S. �9I4A<;@ D94>J<<. 
5. !D46A<F9?PA4S CB86<:ABEFP 4FB@4 74?B79A4 6 ;46<E<@BEF< BF F<C4 D48<>4?4. 
6. К4>B6B CD<@9A9A<9 74?B79ACDB<;6B8AOI 6 H4D@4J<<?  
7. �9FB8O CB?GK9A<S 74?B79ABCDB<;6B8AOI G7?96B8BDB8B6.  

 



П@4>Bич5A>4я @45>B4 №5 
С?и@BO. $5=>?O. П@>ABO5 Qфи@O. 

&5?P @45>BO: BFD45BF4FP 4?7BD<F@ A4;64A<S 7B@B?B7B6 < <;B@9DB6; A46O> BCD989?9A<S HGA>J<BA4?PAB= 7DGCCO. СBEF46<FP GD46A9A<S 

D94>J<=, I4D4>F9D<;GRM<I I<@<K9E><9 E6B=EF64 < CB?GK9A<9 EC<DFB6 H9AB?B6 < CDBEFOI QH<DB6.  
З4C<E4FP GD46A9A<S D94>J<= CB EI9@4@ J9CBK9> CD96D4M9A<=. 

%>4 @45>BO 
В4@и4=B І В4@и4=B ІІ 

1. СD98< CD<6989AAOI HBD@G? A4=8<F9 <;B@9DO C9AF4AB?4-1 < 
BCD989?<F9 6<8 <;B@9D<<. Д4=F9 A4;64A<S 6E9@ EB98<A9A<S@: 

 

1. СD98< C9D9K<E?9AAOI 69M9EF6 A4=8<F9 7B@B?B7< < <;B@9DO. 
�4;B6<F9 69M9EF64. 

 
2. СBEF46<FP EFDG>FGDAO9 HBD@G? CD989?PAOI B8AB4FB@AOI 

EC<DFB6: 
4) 2,3 – 8<@9F<?C9AF4AB? – 3; 5) 2-@9F<?-3-QF<?79>E4AB? – 1. 

 

2. СBEF46<FP EFDG>FGDAO9 HBD@G? CD989?PAOI B8AB4FB@AOI 
EC<DFB6: 
4) 2 – @9F<?79CF4AB? – 3; 5) 2-I?BDCDBC4AB? – 1. 

 

3. �4C<E4FP GD46A9A<S D94>J<=, E CB@BMPR >BFBDOI @B:AB 
BEGM9EF6<FP F4><9 CD96D4M9A<S: 

      CH4           C2H2             C3H8              C6H14             C6H6             �<>D<AB64S 
><E?BF4 

 

3. �4C<E4FP GD46A9A<S D94>J<=, E CB@BMPR >BFBDOI @B:AB 
BEGM9EF6<FP F4><9 CD96D4M9A<S: 

      CH4              C2H2          C6H6             C6H5          2,4,6-FD<5DB@H9AB? 

 



4. У>4:<F9, >4><9 EB98<A9A<S B5D4;GRFES CD< 6;4<@B89=EF6<<:  
4) 2-@9F<?-2-CDBC4AB?4 E =B8B6B8BDB8B@;  
5) 2-CDBC4AB?4 E E9DAB= ><E?BFB=;  
6) QF4AB?4 E @47A<9@;  
7) =B8@9F4A4 E CDBC4AB?SFB@ A4FD<S. 
�4C<L<F9 GD46A9A<S D94>J<=. 

4. К4><@ CGF9@ <; QF4AB?4 @B:AB CB?GK<FP:  
4) =B8BHBD@;  
5) 5GF4A;  
6) QF4A;  
7) 5DB@QF4A? 

К4><9 E6B=EF64 EC<DF4 <ECB?P;GRFES 6 QF<I CD96D4M9A<SI? 

�4C<L<F9 GD46A9A<S D94>J<=. 
5. �D< 5DB@<DB64A<< H9AB?4 @4EEB= 28,2 7 CB?GK9A BE48B> @4EEB= 

79,44 7. ВOK<E?<F9 @4EEB6GR 8B?R (6 %) 6OIB84 CDB8G>F4.  
Ответ: ω = 80% 

5. К4>B= B5N9@ 6B8BDB84 6O89?<FES CD< 6;4<@B89=EF6<< 
CDBC4AB?4 -1 @4EEB= 15 7. E A4FD<9@ @4EEB= 9,2 7? 

Ответ: V(H2) = 2.8?. 
 

 
К>=B@>?P=O5 6>?@>AO 

1. К4><9 CDB8G>FO D94>J<< CB?GK4RF B><E?9A<9@ CD989?PAOI B8AB4FB@AOI EC<DFB6? 

2. К4>GR D94>J<R A4;O64RF D94>J<9= QF9D<H<>4J<<? 

3. К4>B= CD989?PAO= B8AB4FB@AO= EC<DF S6?S9FES E4@O@ S8B6<FO@, 6O;O64RM<@ E?9CBFG <?< E@9DFP? 

4. В >4><I B5?4EFSI CD<@9AS9FES 7?<J9D<A? 

5. К4>4S D94>J<S S6?S9FES >4K9EF69AAB= D94>J<9= A4 @AB7B4FB@AO9 EC<DFO? 

6. �BK9@G H9AB? CDBS6?S9F ><E?BFAO9 E6B=EF64 CB ED46A9A<R EB EC<DF4@<? 

7. �5NSEA<F9 Q?9>FDBAAO9 QHH9>FO 6 @B?9>G?9 H9AB?4 < 97B CDB<;6B8AOI. 
8. К4>4S D94>J<S S6?S9FES >4K9EF69AAB= D94>J<9= A4 H9AB?? 



П@4:B8ч9A:4O @45>B4 №6 
А;P89788O 8 :9B>=O 

&9;P @45>BO: 6OCB?A<FP GCD4:A9A<S CB AB@9A>?4FGD9 4?P897<8B6 < >9FBAB6; BFD45BF4FP 
A46O>< EBEF46?9A<S GD46A9A<= I<@<K9E><I D94>J<=, I4D4>F9D<;GRM<I I<@<K9E><9 
E6B=EF64 < CB?GK9A<9 4?P897<8B6 < >9FBAB6.  

%>8 @45>BO 
В4@84=B І В4@84=B ІІ 

�484=89№1 �7>5@478BP AB@C:BC@=CN D>@<C;C 
A;98CNщ8E A>988=9=89: 
2-@9F<?-5-B>EBC9AF9A-2; 

2-@9F<?C9AF9A-2-4?P-5. 

 

�484=89№1 �7>5@478BP AB@C:BC@=CN D>@<C;C 
A;98CNщ8E A>988=9=89: 
5-@9F<?79>E9A-4-4?P; 
4-@9F<?C9AF9A-3-4?P. 
 

�484=89№2 �4D<EG=F9 EFDG>FGDAO9 HBD@G?O <;B@9DB6 
5GF4A4?S. 

�484=89№2 �4D<EG=F9 EFDG>FGDAO9 HBD@G?O 
<;B@9DB6 C9AF4A4?S. 

�484=89№3 К4> E@9M9A4 Q?9>FDBAA4S C?BFABEFP E6S;< 
6 >4D5BA<?PAB= 7DGCC9 4?P897<8B6? 

�484=89№3 �BK9@G F9@C9D4FGD4 ><C9A<S QF4A4?S 
A<:9, K9@ G QF4AB?4? 

�484=89№4 К4><9 I<@<K9E><9 D94>J<< I4D4>F9DAO 8?S 
HBD@4?P897<84? 

�484=89№4 ЧFB A45?R849FES CD< A47D964A<< 
4J9F4?P897<84 EB E69:9BE4:8TAAO@ 7<8DB>E<8B@ 
@98<(II)? 

�484=89№5 �4C<E4FP D94>J<R B><E?9A<< CDBC4A4?S 
4@@<4KAO@ D4EF6BDB@ B>E<84 E9D95D4. 

�484=89№5 �4C<E4FP D94>J<R B><E?9A<< 5GF4A4?S 
4@@<4KAO@ D4EF6BDB@ B>E<84 E9D95D4. 

�484=89 №6 С CB@BMPR 4@@<4KAB7B D4EF6BD4 B>E<84 
E9D95D4 @B:AB D4;?<K<FP D4EF6BDO 

1) @9F4AB?4 < QF4AB?4; 
 2) QF4AB?4 < QF4A4?S; 
 3) 4J9F4?P897<84 < CDBC4A4?S; 
4) 7?<J9D<A4 < QF<?9A7?<>B?S. 
�4C<E4FP I<@<K9E><9 D94>J<<. 

�484=89 №6 С 7<8DB>E<8B@ @98<(II) D947<DGRF B54 
69M9EF64 

1) 7?<J9D<A < CDBC4A4?P; 
 2) 4J9F4?P897<8 < QF4AB?; 
3) QF4AB? < H9AB?; 
 4) H9AB? < HBD@4?P897<8. 
�4C<E4FP I<@<K9E><9 D94>J<<. 

�484=89 №7 �; >4D5<84 >4?PJ<S @4EEB= 7,5 7, 
EB89D:4M97B CD<@9E< (@4EEB64S 8B?S CD<@9E9= 
D46A4 4%), CB?GK<?< 4J9F<?9A >BFBDO= 5O? 
CD96D4M9A 6 4?P897<8 CB D94>J<< КGK9DB64. К4>4S 
@4EE4 E9D95D4 6O89?<FES CD< 6;4<@B89=EF6<< 6E97B 
CB?GK9AAB7B 4?P897<84 E 4@@<4KAO@ D4EF6BDB@ 
B>E<84 E9D95D4?   

Ответ: m(Ag) = n(Ag) ⋅ �(Ag) = 0,225 ⋅ 108 = 24,3 7. 

�484=89 №7 С@9EP CDBC4A4?S < 4>D<?B6B7B 

4?P897<84 6EFGC49F 6 D94>J<R E 3,36 ? (A.G) 
I?BDB6B8BDB84. �D< B5D45BF>9 F4>B= :9 @4EEO 

E@9E< <;5OF>B@ 7<8DB>E<84 @98< (II) CD< 

A47D964A<< B5D4;G9FES 25,92 7 B>E<84 @98< (I). 

�CD989?<F9 @4EEG <EIB8AB= E@9E<. 
Ответ: m(C3H6O) = 58 ∙ 0,03 = 1,74 7. 

m(E@9E<) = 8,4 +1,74 = 10,14 7. 
�484=89 №8 К4><9 6<8O <;B@9D<< I4D4>F9DAO 8?S 
>9FBAB6? 

К4><9 <;B@9DO @B7GF EBBF69FEF6B64FP 8?S >9FBA4 E 
HBD@G?B=: С5�10�? 

�484=89 №8 К4><9 6<8O <;B@9D<< I4D4>F9DAO 
8?S >9FBAB6? 

К4><9 <;B@9DO @B7GF EBBF69FEF6B64FP 8?S >9FBA4 
E HBD@G?B=: С6�12�? 

�484=89 №9 �4C<E4FP I<@<K9E>GR D94>J<R 

7<8D<DB64A<S CDBC4ABA4-2. 
�484=89 №9 �4C<E4FP I<@<K9E>GR D94>J<R 

B><E?9A<S CDBC4ABA4-2. 
 

К>=B@>;P=O9 6>?@>AO 

1. К4><9 EB98<A9A<S A4;O64RF 4?P897<84@<? 

2. К4><9 EB98<A9A<S A4;O64RF  >9FBA4@<? 

3. �C<L<F9 BEB59AABEF< EFDB9A<S >4D5BA<?PAOI EB98<A9A<=. 
 



�D4>F<G5E>4O D45>F4 77 

�4D5>=>6O5 ><E?>FO < E?>6=O5 MD<DO 
&5?L D45>FO: >FD45>F4FL 4?7>D<F< =4764=<O 7><>?>7>6 < <7><5D>6 >4D5>=>6OE ><E?>F < 
E?>6=OE MD<D>6; >?D545?OFL DG=>F<>=4?L=GN 7DG??G >4D5>=>6OE ><E?>F < <E 
?D><76>4=OE; E>EF46<FL GD46=5=<O D54>F<=, E4D4>F5D<7GNM<5 E<<<G5E><5 E6>=EF64 < 
?>?GG5=<5 >4D5>=>6OE ><E?>F < E?>6=OE MD<D>6. $5L<FL 7444G<. 

�4D5>=>6O5 ><E?>FO 
%>4 D45>FO 

�4D<4=F � �4D<4=F �� 

1. �4 >4>>< D<EG=>5 65D=> ?>>474=> D4E?D545?5=<5 M?5>FD>==>= ??>F=>EF< 6 <>?5>G?5 
>4D5>=>6>= ><E?>FO: 

 

 

1)  

2)  

3)  

4)  

 
 

 

1)  

2)  

3)  

4)  

 
 

2. �4><5 E6>=EF64 >F?<G4NF <GD46L<=GN < 
O=F4D=GN >4D5>=>6GN ><E?>FG >F 
4DG7<E >4D5>=>6OE ><E?>F? �D<654<F5 
GD46=5=<O D54>F<=. 

 

2. �4><5 E6>=EF64 >F?<G4NF G>EGE=GN < 
<4?>=>6GN >4D5>=>6GN ><E?>FG >F 
4DG7<E >4D5>=>6OE ><E?>F? �D<654<F5 
GD46=5=<O D54>F<=. 

 

3. �D<654<F5 EFDG>FGD=O5 D>D<G?O E>54<=5=<=: 
 

1) ?D>?4=4<>64O ><E?>F4 
2) 2-7<4D>>E<?D>?4=>64O ><E?>F4 
3) ?D>?<>=<?E?>D<4 
4) 5GF<?4F >4?LF<O 

 

5) 4=7<4D<4 ?D>?<>=>6>= ><E?>FO 
6) D>D<4<<4 
7) D5=<?>6O= MD<D ?D>?<>=>6>= ><E?>FO 
8) n-E?>D55=7>==4O ><E?>F4 

 

4. �>?<L<F5 GD46=5=<O D54>F<=: 
 

 

 

1)  

2)  
 

1)  

2)  



3)  

4)  

3)  

4)  

 

 

5. �4><5 65M5EF64 ?>?GG4FEO ?D< 7<4D>?<75 E?54GNM<E E>54<=5=<=: 
1) MF<?D>D<<4F;  
2) <7>4<<?4F5F4F;  
3) G>EGE=O= 4=7<4D<4;  

 

4) DF>D<EFO= D>D<<?;   
5) ?D>?<>=<FD<?;  
6) 5GF<D<?4<<4. 

 

6. �>?<L<F5 GD46=5=<O D54>F<=: 
 

1)  

2)  
 

 
 

 

 

 

1)  
 

2)  
 

7. $4E?>?>6<F5 G4EF< EE5<O <5E4=<7<4 D54>F<< MF5D<D<>4F<< 6 ?D46<?L=>= 
?>E?54>64F5?L=>EF<: 
 

1)  

 
2)  

 
3)  

 
4)  

 
 
 

1)  

 
2) 

 
3) 

 
4) 

 

 



 

5) 

 
 

5) 

 
 

5. �D<654<F5 GD46=5=<O D54>F<=, E ?><>MLN >>F>DOE <>6=> >EGM5EF6<FL ?D56D4M5=<O: 
 

�4D<4=F � 

 

�4D<4=F �� 

 

<5F4= ³ 4F5F<?5=³ G>EGE=O= 4?L457<4³ G>EGE=4O ><E?>F4³ MF<?4F5F4F 
³ 

E?>D<5F4= ³ <5F4=>?³ <5F4=4?L³ <GD46L<=4O ><E?>F4³ MF<?D>D<<4F 
 
6 �EE>4O <7 MF<?5=4, ?>?GG<F5 46G<O 

E?>E>54<< O=F4D=GN ><E?>FG. �>?GG<F5 
55 <7 <4?>=>6>7> MD<D4 < 4DG7<E 
?>4E>4OM<E D5475=F>6. 

6. �>?GG<F5 <7 E>>F65FEF6GNM57> =<FD<?4 
< 4<<44 O=F4D=GN ><E?>FG. �4>>6 
<5E4=<7< 7<4D>?<74 =<FD<?4 6 ><E?>= 
ED545? 

7. �?O =5=FD4?<74F<< 2,08 7 46GE>E=>6=>= 
>4D5>=>6>= ><E?>FO 74FD4G5=> 40 <?  

1� D4EF6>D4 7<4D>>E<44 =4FD<O. 
�?D545?<F5 EFDG>FGDG >4D5>=>6>= ><E?>FO. 

 

7. �?D545?<F5 <4EEG MD<D4, 
>5D47>646L57>EO ?D< 674<<>45=EF6<< 150 7 
60%-7> D4EF6>D4 G>EGE=>= ><E?>FO E 150 <? 
96%-7> D4EF6>D4 MF4=>?4 (??>F=>EFL 0,8 
7/<?). �765EF=>, GF> 0,09 <4EE>6OE 4>?5= 
MD<D4 G?5FGG<?>EL ?D< >F7>=>5. 

 

 

%?>6=O5 MD<DO 

1. �4=F5 =4764=<O E?54GNM<< E>54<=5=<O<: 
 

�4D<4=F � 

 

�4D<4=F �� �4D<4=F ��� 

%�3 3 %3 � 3 %�3 
u 
� 

� 3 % 3 � 3 %2�5 
u 
� 

%2�5 3 % 3 � 3 %3�7 
u 
� 
 

%�3%��%4�9 %3�7%��%�3 %3�7%��%2�5 
%4�9%��%2�5 %6�5%��%�2%6�5 

 
%4�9%��%2�5 

%4�9%��%5�11 
 

%�3%��%�2%6�5 %�3%��%6�5 



 
2. �4?<L<F5 D>D<G?G E?>6=>7> MD<D4 <7><5D=>7> ?> E>EF46G ?D>?<>=>6>= ><E?>F5 < 

44=F5 =4764=<5: 

 
3.  �?O 65M5EF64 %5�10�2 E>EF46LF5 D>D<G?O ?OF< <7><5D>6 < =47>6<F5 <E. 
4. �4?<L<F5 GD46=5=<O D54>F<= ?>?GG5=<O: 

�4D<4=F � �4D<4=F �� �4D<4=F �� 
1) 5GF<?>6>7> MD<D4 

?D>?<>=>6>= ><E?>FO; 
2) MF<?>6>7> MD<D4 

<4E?O=>= ><E?>FO; 
3) ?D>?<?>6>7> MD<D4 

<GD46L<=>= ><E?>FO. 

1) <5F<?>6>7> MD<D4 
64?5D<4=>6>= ><E?>FO; 

2) <5F<?>6>7> MD<D4 
G>EGE=>= ><E?>FO; 

3) 5GF<?>6>7> MD<D4 
<GD46L<=>= ><E?>FO. 

 

1) <5F<?>6>7> MD<D4 
<4E?O=>= ><E?>FO; 

2) ?D>?<?>6>7> MD<D4 
G>EGE=>= ><E?>FO. 

3) 5GF<?>6>7> MD<D4 
64?5D<4=>6>= ><E?>FO. 

 
$5L<FL 7444GG 

$4EEG<F4=F5 >5NU< MF4=>?4 (Ã 
= 0,8 7/<?), >>F>DO= 
FD55G5FEO 4?O ?>?GG5=<O 120 
7 MF<?>6>7> MD<D4 <4E?O=>= 
><E?>FO.                                         

 
�F65F: 59,5 <? 

 

$4EEG<F4=F5 <4EEG 
<5F<?4F5F4F4, >>F>DO= 
<>6=> ?>?GG<FL <7 <5F4=>?4 
<4EE>= 16 7 < G>EGE=>= 
><E?>FO <4EE>= 27 7.                    

�F65F: 33,3 7 
 

� D57G?LF4F5 674<<>45=EF6<O 
G>EGE=>= ><E?>FO <4EE>= 90 7 
E <5F4=>?>< >5D47>64?>EL 100 
7 E?>6=>7> MD<D4. �OG<E?<F5 
<4EE>6GN 4>?N 6OE>44 
MD<D4. 
 

�F65F: 
 

�>=FD>?L=O5 6>?D>EO 

1. �4>4O ?D<G<=4 6 6OE>>>= D54>F<>==>= E?>E>5=>EF< >4D5>=>6OE ><E?>F? 
2. �4><5 DG=>F<>=4?L=O5 7DG??O >55E?5G<64NF 4?O <=>7>>E=>6=OE ><E?>F E4D4>F5D=O5 

>5M<5 E6>=EF64 E >4=>>E=>6=O<< >4D5>=>6O<< ><E?>F4<<, 4 >4><5 E?5F<D<G5E><5? 
3. '5< >5NOE=O5FEO 6OE>>4O >><E?<F5?L=4O E?>E>5=>EFL <=>7>>E=>6=OE >4D5>=>6OE ><E?>F? 
4. �D<654<F5 ?D<<5DO E?5F<D<G5E><E D54>F<< 46GE>E=>6=OE >4D5>=>6OE ><E?>F? 
5. �EGM5EF6<FL ?D56D4M5=<O 

6.  
7. �45 D4E?D>EFD4=5=4 M465?564O ><E?>F4 6 ?D<D>45? 
8. �4> ?>?GG4NF M465?56GN ><E?>FG 6 ?45>D4F>D<<? 
9. �>G5<G M465?564O ><E?>F4 O6?O5FEO E<?L=>= >D74=<G5E>>= ><E?>F>= < ?D>O6?O5F 

><E?>F=O5 E6>=EF64, E4D4>F5D=O5 4?O >4D5>=>6OE ><E?>F? �D<654<F5 ?D<<5DO. 
10. �4><5 >5?4EF< ?D<<5=5=<O M465?56>= ><E?>FO <765EF=O? 

 

 

 

 

 



 

�$�������� 

 
 

 
 

 

 



 

 

�6GE>E=>6=O5 >4D5>=>6O5 ><E?>FO 

$>D<G?4 &D<6<4?L=>5 =4764=<5 �.��� =4764=<5 

���%3%��� M465?564O 
(>>E4?4F, >>E4?<?) 

MF4=4<>64O 

���%3%�23%��� <4?>=>64O 
(<4?>=4F, <4?>=<?) 

?D>?4=4<>64O 

���%3%�23%�23%��� O=F4D=4O 
(EG>F<=4F, EG>F<=<?) 

5GF4=4<>64O 

���%3(%�2)33%��� 7?GF4D>64O 
(7?GF4D4F, 7?GF4D<?) 

?5=F4=4<>64O 

���%3(%�2)43%��� 44<?<=>64O  75>E4=4<>64O 
 

 

&D5E>E=>6=O5 ><E?>FO 

                                                 %��� 
                                                 ý 
                      ���%13%2�23 %33%4�23%5���     
                                                 ý  
                                                 �� 
 
�<<>==4O ><E?>F4: 3-7<4D>>E< 3 3-FD<>4D5>>E< -(F<FD4F, F<FD<?) ?5=F4=4<>64O 

 

�D<<5=5=<5 E?>6=OE MD<D>6 
%?>6=O5 MD<DO =4 >E=>65 =<7L<E E?<DF>6 < ><E?>F <E?>?L7GNF 6 ?<M56>= 
?D><OL?5==>EF< ?D< E>744=<< DDG>F>6OE MEE5=F<=, 4 E?>6=O5 MD<DO =4 >E=>65 
4D><4F<G5E><E E?<DF>6 3 6 ?4DDN<5D=>= ?D><OL?5==>EF<. 
�7 6>E>>6 <77>F46?<64NF ?>?<FGDO, E<47><, ?D>?<F>G=O5 E>EF46O 4?O 5G<47< (6>M5=4O 
5G<474) < >>6<, >=< 6E>4OF < 6 E>EF46 >>E<5F<G5E><E >D5<>6 < ?5>4DEF65==OE <475=. 
�<FD>7?<F5D<= 3 <765EF=O= ?5>4DEF65==O= ?D5?4D4F < 67DO6G4F>5 65M5EF6>, >E=>64 
4<=4<<F4. 
%?>6=O5 MD<DO L<D>>> <E?>?L7GNFEO 6 >4G5EF65 D4EF6>D<F5?5=, ??4EF<D<>4F>D>6, 
4D><4F<74F>D>6. 
-D<DO <GD46L<=>= ><E?>FO 

HCOOCH3 4 <5F<?D>D<<4F, t ><? = 32 °C; D4EF6>D<F5?L 6<D>6, <<=5D4?L=OE < 
D4EF<F5?L=OE <4E5?, F5??N?>7O, 6<D=OE ><E?>F; 4F<?<DGNM<= 475=F; <E?>?L7GNF 6 
?D><76>4EF65 =5>>F>DOE GD5F4=>6, D>D<4<<44. 
HCOOC2H5 4 MF<?D>D<<4F, t ><? = 53 °C; D4EF6>D<F5?L =<FD4F4 < 4F5F4F4 F5??N?>7O; 
4F<?<DGNM<= 475=F; >F4GL>4 4?O <O?4, 57> 4>546?ONF > =5>>F>DO< E>DF4< D><4, GF>5O 
?D<44FL 5<G E4D4>F5D=O= 4D><4F; ?D<<5=ONF 6 ?D><76>4EF65 6<F4<<=>6 B1, A, E. 
HCOOCH2CH(CH3)2 4 <7>5GF<?D>D<<4F =5E>>?L>> =4?><<=45F 74?4E O7>4 <4?<=O. 
HCOOCH2CH2CH(CH3)2 4 <7>4<<?D>D<<4F (<7>?5=F<?D>D<<4F) D4EF6>D<F5?L E<>? < 
=<FD>F5??N?>7O. 
HCOOCH2C6H5 4 55=7<?D>D<<4F, t ><? = 202 °C; <<55F 74?4E 64E<<=4; <E?>?L7G5FEO >4> 
D4EF6>D<F5?L ?4>>6 < >D4E<F5?5=. 
HCOOCH2CH2C6H5 4 2-D5=<?MF<?D>D<<4F <<55F 74?4E ED<74=F5<. 



 

 

 

-D<DO G>EGE=>= ><E?>FO 

CH3COOCH3 4 <5F<?4F5F4F, t ><? = 58 °C; ?> D4EF6>DONM5= E?>E>5=>EF< 4=4?>7<G5= 
4F5F>=G < ?D<<5=O5FEO 6 DO45 E?GG456 >4> 57> 74<5=<F5?L, >4=4>> >= >5?4445F 5>?LL5= 
F>>E<G=>EFLN, G5< 4F5F>=. 
CH3COOC2H5 4 MF<?4F5F4F, t ><? = 78 °C; ?>4>5=> 4F5F>=G D4EF6>DO5F 5>?LL<=EF6> 
?>?<<5D>6. �> ED46=5=<N E 4F5F>=>< 57> ?D5<<GM5EF6> 6 5>?55 6OE>>>= F5<?5D4FGD5 
><?5=<O (<5=LL5= ?5FGG5EF<). 
CH3COOC3H7 4 =-?D>?<?4F5F4F, t ><? = 102 °C; ?> D4EF6>DONM5= E?>E>5=>EF< ?>4>55= 
MF<?4F5F4FG. 
CH3COOCH(CH3)2 4 <7>?D>?<?4F5F4F, t ><? = 88 °C; ?> D4EF6>DONM<< E6>=EF64< 
74=<<45F ?D><56GF>G=>5 ?>?>65=<5 <564G MF<? - < ?D>?<?4F5F4F><. 
CH3COOC5H11 4 =-4<<?4F5F4F (=-?5=F<?4F5F4F), t ><? = 148 °C; =4?><<=45F ?> 74?4EG 
7DGLG, ?D<<5=O5FEO >4> D4EF6>D<F5?L 4?O ?4>>6, ?>E>>?L>G >= <E?4DO5FEO <54?5==55, G5< 
MF<?4F5F4F. 
CH3COOCH2CH2CH(CH3)2 4 <7>4<<?4F5F4F (<7>?5=F<?4F5F4F) =4?><<=45F ?> 74?4EG 
54=4=O. 
CH3COOC8H17 4 =->>F<?4F5F4F <<55F 74?4E 4?5?LE<=>6. 
-D<DO <4E?O=>= ><E?>FO 

C3H7COOCH3 4 <5F<?5GF<D4F, t ><? = 102,5 °C; ?> 74?4EG =4?><<=45F D4=5F. 
C3H7COOC2H5 4 MF<?5GF<D4F, t ><? = 121,5 °C; <<55F E4D4>F5D=O= 74?4E 4=4=4E>6. 
C3H7COOC4H9 4 5GF<?5GF<D4F, t ><? = 166,4 °C; 
C3H7COOC5H11 4 =-4<<?5GF<D4F (=-?5=F<?5GF<D4F) < C3H7COOCH3CH3CH(CH3)2 4 
<7>4<<?5GF<D4F (<7>?5=F<?5GF<D4F) <<5NF 74?4E 7DGL, 4 F4>65 E?G64F D4EF6>D<F5?O<< 6 
?4>4E 4?O =>7F5=. 
-D<DO <7>64?5D<4=>6>= ><E?>FO 

(CH3)2CHCH2COOCH2CH2CH(CH3)2 4 <7>4<<?<7>64?5D<4F (<7>?5=F<?<7>64?5D<4F) 
<<55F 74?4E O5?>>4. 

 

 



�D4>F<G9E>4я D45BF4 №8 
Ж<DO 

&9?P D45BFO: BFD45BF4FP A46O> BCD989?9A<S HGA>J<BA4?PAOI 7DGCC < <I 6?<SA<9 A4 E6B=EF64; A46O> EBEF46?9A<S GD46A9A<= D94>J<= 
I4D4>F9D<;GRM<9 I<@<K9E><9 E6B=EF64 < CB?GK9A<9 :<DB6; ;4>D9C<FP I<@<K9E><9 E6B=EF64 :<DB6 CBED98EF6B@ 6OCB?A9A<S GCD4:A9A<S E 
CB@BMPR J9CBK9> CD96D4M9A<S, BFD4:4RM9= 79A9F<K9E>GR E6S;P :<DB6 E 8DG7<@< >?4EE4@< BD74A<K9E><I 69M9EF6. $9L<FP ;484K<. 

%B8 D45BFO 
�4D<4AF Ι �4D<4AF ΙΙ 

1. !4C<L<F9 EFDG>FGDAO9 HBD@G?O 6E9I 6B;@B:AOI FD<7?<J9D<8B6, 
B5D4;B64AAOI BEF4F>4@< (CB B8AB@G) B?9<AB6B=, C4?P@<F<AB6B= < 
EF94D<AB6B= ><E?BF. 

!4C<L<F9 EFDG>FGDAO9 HBD@G?O 6E9I 6B;@B:AOI FD<7?<J9D<8B6, 
B5D4;B64AAOI BEF4F>4@< (CB B8AB@G) ?<AB?96B=, ?<AB?9AB6B=1< 
4D4I<8BAB6B= ><E?BF. 

2. 2-"?9<?-1,3-8<EF94D<?7?<J9D<A, EB89D:4M<=ES 6 >B>BEB6B@ @4E?9, 
7<8D<DGRF (!2, Pt) CB 86B=AB= E6S;< 6 FD<EF94D<A. !4C<L<F9 GD46A9A<9 
D94>J<< 7<8D<DB64A<S. У>4:<F9, >4>B@G 69M9EF6G EBBF69FEF6G9F 
F9@C9D4FGD4 C?46?9A<S +43 °% < >4>B@G +72 °%. 

�4=F9 A4;64A<S :<D4@, B5D4;B64AAO@ 7?<J9D<AB@ <: 4) ?<AB?96B= 
><E?BFB=; 
5) C4?P@<F<A-B?9<AB6B= ><E?BFB=; 6) >B@5<A4J<9= QF<I 86GI ><E?BF. 
#D<698<F9 <I EFDG>FGDAO9 HBD@G?O. 

3. �4><9 :<DAO9 ><E?BFO B5D4;GRFES CD< 7<8DB?<;9 2-?<AB?9<?-1,3-

8<B?9<?7?<J9D<A4?  
�4>B= 8DG7B= FD<4J<?7?<J9D<A 849F F4><9 :9 :<DAO9 ><E?BFO < 6 FB= 
:9 CDBCBDJ<<?  
%BEF46PF9 GD46A9A<9 D94>J<< 7<8DB?<;4 B8AB7B <; QF<I :<DB6. 

!4C<L<F9 869 6B;@B:AO9 HBD@G?O :<D4, <@9RM97B 6 @B?9>G?9 57 
4FB@B6 G7?9DB84 < 6EFGC4RM97B 6 D94>J<R E 5DB@B@ 6 @B?PAB@ 
EBBFABL9A<< 1:2. 

4. #D< E7BD4A<< 1 @B?P :<D4 B5D4;G9FES 57 @B?P G7?9><E?B7B 74;4 < 54 
@B?P 6B8O. !4C<L<F9 869 6B;@B:AO9 HBD@G?O :<D4, B5D4;B64AAB7B 
><E?BF4@< E K9FAO@ K<E?B@ G7?9DB8AOI 4FB@B6. 

 

 

"5D4;9J :<D4 @B:9F 6EFGC<FP 6 D94>J<R E 0,4 @B?P 6B8BDB84. #DB8G>F 
7<8D<DB64A<S 6EFGC49F 6 D94>J<R 7<8DB?<;4 E 0,6 @B?P NaOH, CD< QFB@ 
B5D4;G9FES EB?P FB?P>B B8AB= ><E?BFO, @4EE4 EB?< D46A4 183,6 7. 
�OK<E?<F9 BFABE<F9?PAGR @B?9>G?SDAGR @4EEG :<D4 < CD<698<F9 B8AG 
<; 6B;@B:AOI 97B HBD@G?. 

5. "5D4;9J :<D4 6EFGC49F 6 D94>J<R ><E?BFAB7B 7<8DB?<;4.  4EE4 
CDB8G>FB6 7<8DB?<;4 A4 2,7 7 5B?PL9 @4EEO <EIB8AB7B :<D4.  
� D9;G?PF4F9 7<8DB?<;4 B5D4;B64?4EP FB?P>B B8A4 ><E?BF4 @4EEB= 38,4 7. 
�OK<E?<F9 @B?9>G?SDAGR @4EcG :<D4 < CD<698<F9 B8AG <; 6B;@B:AOI 
97B HBD@G?. 

$4EF<F9?PAB9 @4E?B @4EEB= 17,56 7 A47D9?< E 3,36 7 7<8DB>E<84 >4?<S 8B 
CB?AB7B <EK9;AB69A<S @4E?SAB7B E?BS. #D< 89=EF6<< <;5OF>4 5DB@AB= 
6B8O A4 CB?GK9AAO= CBE?9 7<8DB?<;4 D4EF6BD B5D4;G9FES FB?P>B B8AB 
F9FD45DB@CDB<;6B8AB9. 
УEF4AB6<F9 6B;@B:AGR HBD@G?G :<D4. 

6. #BDJ<R :<D4 (FD<B?94F4) CB869D7?< 7<8DB?<;G 6B8B=. "CD989?<F9 
@4EEG 6;SFB7B FD<B?94F4, 9E?< <;69EFAB, KFB 6 D94>J<R E 
B5D4;B646L9=ES ><E?BFB= 6EFGC<?B 504 ? 6B8BDB84 (A.G.) 

От6ет: 6630 

#D< 7<8DB?<;9 3567 :<D4, B5D4;B64AAB7B B8AB= >4D5BAB6B= ><E?BFB=, 
B5D4;B64?BEP 36,87 7?<J9D<A4. УEF4AB6<F9 EFDG>FGDAGR HBD@G?G :<D4. 

 
От6ет: FD<EF94D4F 7?<J9D<A4. 



 

#$И�"��!И� 

 

�<8DB?<; E?B:AOE QD<DB6 CDBF9>49F CB8 6?<SA<9@ M9?BK9=, ><E?BF ?<5B H9D@9AFB6. 
#B?GK49FES E@9EP <EIB8AB= ><E?BFO < EC<DF4. 

 
�@O?9A<9 
�<8DB?<; >BAJ9AFD<DB64AAO@< 6B8AO@< D4EF6BD4@< NaOH A4;O649FES B@O?9A<9@ < 
S6?S9FES BEAB6B= CDBJ9EE4 CB?GK9A<S (64D><) @O?4: 

 
 
�9D9QF9D<D<>4F<я 
� CD<EGFEF6<< BEAB64A<= 7?<J9D<8O ECBEB5AO B5@9A<64FPES 4J<?4@<: 

 
� D9;G?PF4F9 B5D4;G9FES :<D, BF?<K4RM<=ES CB E6B<@ E6B=EF64@ BF <EIB8AB7B, F.9. 
@B:AB, A4CD<@9D <; E@9E< F69D8B7B < :<8>B7B :<D4, CB?GK<FP :<D CDB@9:GFBKAB= 
>BAE<EF9AJ<< (CB6OL9AAB= C?4EF<KABEF<). $94>J<S CDB6B8<FES CD< t=50-90 

oC 6 
CD<EGFEF6<< >4F4?<;4FBD4 (QF<?4F4 Na, @9F<?4F4 Na, EC?464 Na < �). 
 
�<8DB79A<;4F<я <ECB?P;G9FES 8?S CB?GK9A<S F69D8OI <?< CB?GF69D8OI :<DB6 <; :<8><I 
(@4E9?). #DBJ9EE A4EOM9A<S 86B=AOI E6S;9=, EB89D:4M<IES 6 ><E?BFAOI BEF4F>4I 
6B8BDB8B@: 

 
 9ASS GE?B6<S 7<8DB79A<;4J<<, @B:AB CB?GK<FP CDB8G>FO D4;AB= EF9C9A< 
A4EOM9AABEF<. 
 
�><E?9A<9 
�E?< 6 EBEF46 :<D4 <?< @4E?4 6IB8SF BEF4F>< A9A4EOM9AAOI >4D5BAB6OI ><E?BF, FB :<DO 
@B7GF B><E?SFPES ><E?BDB8B@ 6B;8GI4: 

 



� D9;G?PF4F9 D94>J<< B5D4;G9FES C9D6<KAO= CDB8G>F B><E?9A<S – 7<8DBC9DB>E<8, 
>BFBDO= CD< EFBSA<< CB869D749FES 84?PA9=L<@ CD96D4M9A<S@, B5D4;GS EC<DFO, 
4?P897<8O, >9FBAO, >4D5BAB6O9 ><E?BFO. !4>BC?9A<9 QF<I CDB8G>FB6 CD<6B8<F > 
<;@9A9A<R 6>GEB6OI >4K9EF6 :<D4 < A4;O649FES CDB7BD>4A<9@. 
!4 CD4>F<>9 6 C<M96B= CDB@OL?9AABEF< EBEF46 < >4K9EF6B :<DB6 < @4E9? 
I4D4>F9D<;G9FES E CB@BMPR D4;ABB5D4;AOI <K<E9?=, CB8D4;G@964S CB8 A<@< D4EIB8 
BCD989?9AAOI D9479AFB6 A4 D94>J<< E :<DB@. 
 

�B8AB9 G<E?B – QFB >B?<K9EF6B (7) I2, >BFBDB9 @B:9F 5OFP CD<EB98<A9AB > 100 7 84AAB7B 
:<D4. �4AAO= CB>4;4F9?P I4D4>F9D<;G9F 6<8 :<D4 (A9A4EOM9AABEFP), ECBEB5ABEFP 97B > 
<6OEOI4A<R=. ИECB?P;G9FES 8?S D4EK9F4 CBFD95AB7B >B?<K9EF64 6B8BDB84 A4 97B 
7<8DB79A<;4J<R, F.9. K9@ 5B?PL9 =B8AB9 K<E?B, F9@ :<D 5B?99 :<8><=. 
�<E?BFAB9 G<E?B – CB>4;4F9?P, I4D4>F9D<;GRM<= >B?<K9EF6B E6B5B8AOI :<DAOI ><E?BF, 
EB89D:4M<IES 6 :<D9. �OD4:49FES 6 м7 �"!, ;4FD4K9AAB7B A4 A9=FD4?<;4J<R ><E?BF, 
EB89D:4M<IES 6 1 7 :<D4. #B 69?<K<A9 ><E?BFAB7B K<E?4 @B:AB EG8<FP B >4K9EF69 :<D4. 
'<E?B B@O?9A<я – >B?<K9EF6B (м7) �"!, A9B5IB8<@B9 8?S B@O?9A<S >4D5BAB6OI ><E?BF 
6 1 7 :<D4. #B K<E?G B@O?9A<S @B:AB EG8<FP B ED98A9= @B?9>G?SDAB= @4EE9 6IB8SM<I 6 
EBEF46 :<D4 ><E?BF. 



 



�D4>F<K9E>4O D45BF4 №9 

А@<AO. А;B- < 8<4;BEB98<A9A<O 
&9?P D45BFO: BFD45BF4FP 4?7BD<F@ A4;64A<S 4@<AB6 7B@B?B7B6 < <;B@9DB6; A46O> BCD989?9A<S 4@<AB-HGA>J<BA4?PAB= 7DGCCO < 9T 

6?<SA<9 A4 E6B=EF64. !BEF46?SFP GD46A9A<S D94>J<= I4D4>F9D<;GRM<9 I<@<K9E><9 E6B=EF64 < CB?GK9A<9 4@<AB6 E CB@BMPR J9CBK9> 
CD96D4M9A<S. 

�CD989?SFP HGA>J<BA4?PAB= 7DGCCO 6 4;B -  <  8<4;BEB98<A9A<SI < 9T 6?<SA<9 A4 E6B=EF64; EBEF46<FP GD46A9A<S I<@<K9E><I D94>J<= 
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>?B8G5A:8 =50:B82=K<8, B.:. A>45@60B >48=0:>2>5 :>;8G5AB2> 



?@>B82>?>;>6=> ?>AB@>5==KE 0AA8<5B@8G=KE F5=B@>2. !0?@8<5@, 2 
<>;5:C;5 <57>28==>9 :8A;>BK @07<5I5=85 70<5AB8B5;59 C 25@E=53> 
0AA8<5B@8G=>3> 0B><0 >1CA;02;8205B ?@02>5 2@0I5=85 ?;>A:>AB8 
?>;O@870F88, 0 =86=53> – ;52>5. &0:85 A>548=5=8O =07K20NBAO <57>-
D>@<0<8 8;8 <57>-87><5@0<8.  57>-87><5@K 0E8@0;L=K, B.:. 8<5NB 
?;>A:>ABL A8<<5B@88. 

COOH

C

COOH

H OH

CH OH

 
<97>68==4я :8E;>F4 

 

"?B8G5A:0O 0:B82=>ABL >@30=8G5A:8E A>548=5=89 8<55B 206=>5 7=0G5=85. 
�>;LH8=AB2> ?@8@>4=KE A>548=5=89 ?@54AB0;ONB A>1>9 >4=C 87 
2>7<>6=KE >?B8G5A:8 0:B82=KE D>@<, 0 =5 @0F5<8G5A:CN A<5AL. � 682KE 
>@30=87<0E A>45@60BAO >?B8G5A:8 0:B82=K5 D5@<5=BK, :>B>@K5 
8718@0B5;L=> @5038@CNB B>;L:> A >4=8< 87 >?B8G5A:8E 87><5@>2, 8<5==> 
?>MB><C D5@<5=BK 2KA>:>A?5F8D8G=K. 

4. !0?8H8B5 AE5<K @50:F89 ?>;CG5=8O <>;>G=>9 :8A;>BK: 
87 30;>35=>70<5I5==>9 :8A;>BK 

ОF69F: 
�84@>:A8:8A;>BK <>3CB 1KBL ?>;CG5=K 87 A?8@B>2 22545=85< 
:0@1>:A8;L=>9 3@C??K, ;81> 87 :0@1>=>2KE :8A;>B 22545=85< 
384@>:A8;L=>9 3@C??8@>2:8. 
Г88D>;87 74;>79=>74<9щ9==ыI :8E;>F ?@>2>48BAO 2>4=K< @0AB2>@>< 
I5;>G8. 

 
 

87 384@>:A8=8B@8;0 
ОF69F: 
":A8=8B@8;L=K9 A8=B57 ?>72>;O5B ?>;CG0BL 384@>:A8:8A;>BK 87 0;L45384>2 8 
:5B>=>2. 

 
 



 

 

 

 

 

5. !0?8H8B5 AE5<C @50:F88 ñ->:A8<>;>G=>9 :8A;>BK ?@8 =03@520=88. 

 

!0?8H8B5 AE5<K @50:F89 ò->:A8<0A;O=>9 :8A;>BK ?@8 =03@520=88. 

 

6. #>;CG8B5 87 <>;>G=>9 :8A;>BK 30;>35=70<5I5==CN :8A;>BC 8 
:5B>=>:8A;>BC. 
 

#>;CG8B5 87 A>>B25BAB2CNI8E 384@>:A8:8A;>B ;0:B84, =5=0AKI5==CN 
:8A;>BC, ;0:B>=. 
 �25 <>;5:C;K ñ->:A8:8A;>BK ?@8 =03@520=88 2K45;ONB 425 <>;5:C;K 2>4K 8 
>1@07CNBAO ;4:F88ы: 

 
 

 ò->:A8:8A;>B0, 2 <>;5:C;5 :>B>@>9 D@03<5=B – %!2 – =0E>48BAO <564C 42C<O 
Э� 3@C??0<8, C25;8G820NI8E ?>4286=>ABL 0B><>2 !, ?>425@305BAO 
45384@0B0F88 A >1@07>20=85< =5?@545;L=>9 :8A;>BK: 

 



 -, - 8 B.4. >:A8:8A;>BK, 2 :>B>@KE 425 DC=:F8>=0;L=K5 3@C??K =0E>4OBAO 
@O4>< 845B 2=CB@8<>;5:C;O@=0O MB5@8D8:0F8O A >1@07>20=85< ;4:F>=4: 

 
-<4E;я=4я :8E;>F4                       -5GF8D>;4:F>= 

 

7. �0: ?>;CG0NB 87 ñ->:A8;8<>==>9 :8A;>BK 0F5B>=? 
�0:85 ;5:0@AB25==K5 ?@5?0@0BK =0 55 >A=>25 2K 7=05B5? 
 

 

�F5B>=, 0F5B>C:ACA=0O :8A;>B0 8 -384@>:A8<0A;O=0O :8A;>B0 A>AB02;ONB 
3@C??C «0F5B>=>2KE B5;», >1@07CNI8EAO 2 1>;LH>< :>;8G5AB25 2 >@30=87<5 
?@8 A0E0@=>< 48015B5. 
!0?8H8B5 E8<87< MB>3> ?@>F5AA0. 

 
я5;>ч=4я :8E;>F4                                   щ469;96>G:EGE=4я :8E;>F4 (ЩУК) 
 

8. �0: >1@07C5BAO ;52>2@0I0NI0O D–<>;>G=0O :8A;>B0 2 >B;8G85 
>B @0F5<8G5A:>9 <>;>G=>9 :8A;>BK? 

ОF69F: 
�52>2@0I0NI0O D–<>;>G=0O :8A;>B0 >1@07C5BAO B0:65 2 @57C;LB0B5 
<>;>G=>:8A;>3> 1@>65=8O, => ?>4 459AB285< 4@C38E 10:B5@89 =565;8 
@0F5<8G5A:0O <>;>G=0O :8A;>B0. 

�0:>20 ?@8@>40 >1@07>20=8O ?@02>2@0I0NI0O L–<>;>G=>9 :8A;>BK 2 
682KE >@30=87<0E? �45 >=0 ;>:0;87C5BAO? 
ОF69F: 
#@02>2@0I0NI0O L–<>;>G=0O :8A;>B0 >1@07C5BAO 2 682KE >@30=87<0E 2 
@57C;LB0B5 @0AI5?;5=8O C3;52>4>2. "A>15==> <=>3> 55 =0:0?;8205BAO 2 
<KHF0E ?@8 1>;LH8E D878G5A:8E =03@C7:0E. 
 



 



 

�D4>F<K9E>4O D45BF4 №11 

А@<AB><E?BFO 

&9?P D45BFO: BFD45BF4FP A46O> BCD989?9A<S HGA>J<BA4?PAOI 7DGCC < <I 6?<SA<9 A4 
E6B=EF64 4@<AB><E?BF; EBEF46?9A<9 GD46A9A<= D94>J<= I4D4>F9D<;GRM<9 I<@<K9E><9 
E6B=EF64 < CB?GK9A<9 4@<AB><E?BF; ;4C<EP GD46A9A<= I<@<K9E><I D94>J<= CB EI9@4@ 

J9CBK9> CD96D4M9A<S. $9L<FP ;484K<. 
%B8 D45BFO 

В4D<4AF Ι В4D<4AFΙΙ 
�484K< < GCD4:A9A<O CB F9@9 «А@<AB><E?BFO» 

1) !4C<L<F9 6E9 <;B@9DO 4@<AB><E?BF EBEF464 
%4!9"2N (<I CSFP). !4;B6<F9 <I CB 
AB@9A>?4FGD9 �.#��.  

'>4:<F9 6E9 HGA>J<BA4?PAO9 7DGCCO. 

!4C<L<F9 6E9 <;B@9DO 4@<AB><E?BF EBEF464 
%3!7"2N (<I K9FOD9). !4;B6<F9 <I CB 
AB@9A>?4FGD9 �.#��. 
'>4:<F9 6E9 HGA>J<BA4?PAO9 7DGCCO. 

2) !4C<L<F9 D94>J<R <;B@4E?SAB= ><E?BFO E 
5DB@B@ < CB?GK9AAB7B EB98<A9A<S E <;5OF>B@ 
4@@<4>4. 

 

!4C<L<F9 GD46A9A<S D94>J<= 6;4<@B89=EF6<S 
E 6B8AO@ D4EF6BDB@ M9?BK< < E EB?SAB= 
><E?BFB= E?98GRM<I 4@<AB><E?BF: 
4) 7?<J<A4; 5) 4?4A<A4; 6) H9A<?4?4A<A4. 
#B869D7A<F9 A47D964A<R a-, ³-, ´-
4@<AB64?9D<4AB6O9 ><E?BFO.  
!4;B6<F9 CB?GK9AAO9 EB98<A9A<S. 

3) !4C<L<F9 GD46A9A<S D94>J<= 89=EF6<S 
4;BF<EFB= ><E?BFO A4: 
4) 7?<J<A; 5) 4?4A<A; 6) E9D<A. 

!4C<L<F9 GD46A9A<9 D94>J<< 
89>4D5B>E<?<DB64A<S E?98GRM<I 
4@<AB><E?BF: 4) ?<;<A; 5) BDA<F<A. 

4) !4C<L<F9 GD46A9A<S D94>J<< 7<8DB?<;4: 
4) 4?4A<?7?<J<A4; 5) 4?4A<?4?4A<A4. 

!4C<L<F9 GD46A9A<S D94>J<< 7<8DB?<;4: 
4) 4EC4D7<?7?<J<A4; 5) 7?<J<?E9D<A4. 

5) #D98?B:<F9 EI9@G E<AF9;4 4?4A<A4 <; QF<?B6B7B 
EC<DF4. �?S 4@<AB><E?BFO A4C<L<F9 GD46A9A<S 
D94>J<<: 
4) E HCl; 5) E NaOH; 6) E HNO3. 

#D98?B:<F9 EI9@G E<AF9;4 7?<J<A4 <; 
@9F<?B6B7B EC<DF4. �?S 4@<AB><E?BFO 
A4C<L<F9 GD46A9A<S D94>J<<: 
4) E HCl; 5) E NaOH; 6) E HNO3. 

6) �; QF<?9A4 CB?GK<F9 4?4A<?-7?<J<A. 
 

�; 4J9F<?9A4 CB?GK<F9 4?4A<A. 
 

7) �4> E CB@BMPR B8AB7B < FB7B :9 D94>F<64 
D4ECB;A4FP D4EF6BDO FD9I 69M9EF6: 59?>4, 7?R>B;O < 
7?<J9D<A4 

�BCB?A<F9 EI9@G E?98GRM<I CD96D4M9A<=: 
3-4@<AB-2-@9F<?5GF4AB64S ><E?BF4 → �  → 
� → � 

!4;B6<F9 CB?GK9AAO9 CDB8G>FO. 
8) �4C<L<F9 GD46A9A<S D94>J<=, E CB@BMPR 
>BFBDOI @B:AB BEGM9EF6<FP E?98GRM<9 
CD96D4M9A<S:  
QF4A → QF<?9A → QF<?B6O= EC<DF → G>EGEAO= 
4?P897<8 → G>EGEA4S ><E?BF4 → I?BDG>EGEA4S 
><E?BF4 → 4@<ABG>EGEA4S ><E?BF4 → CB?<C9CF<8. 

#DB698<F9 D94>J<< 4?4A<A4 EB E?98GRM<@< 
69M9EF64@<: 
1. E QF4AB?B@; 
2. E  4@@<4>B@; 
3. E  7<8DB>E<8B@ @98<. 

9) #B?GK<F9 E?98GRM<9 FD<C9CF<8O: 
4) 4?4A<?-7?<J<?-E9D<A; 
5) 7?<J<?-H9A<?4?4A<?-4?4A<A. 

#B?GK<F9 E?98GRM<9 FD<C9CF<8O: 
4) 7?<J<?-?<;<?-FD<CFBH4A; 
5) 7?<J<?- E9D<A-4?4A<A. 

10) �OK<E?<F9 @4EEG EB?<, >BFBDGR @B:AB 
CB?GK<FP CD< 6;4<@B89=EF6<< 150 7  
5%-7B D4EF6BD4 4@<ABG>EGEAB= ><E?BFO E 
A9B5IB8<@O@ >B?<K9EF6B@ 7<8DB>E<84 A4FD<S.  
%>B?P>B 7D4@@B6 12%-7B D4EF6BD4 M9?BK< 
CBFD95G9FES 8?S D94>J<<? 

ОF69F: m(EB?8) = 9,77; m(NaOH) = 33,37  

 �4>B= B5N9@ 10%-AB7B  D4EF6BD4 7<8DB>E<84 
A4FD<S (C?BFABEFP 1,17/@?) @B:9F 
CDBD947<DB64FP E 7?<J<AB@, CB?GK9AAO@ <; 327 
>4D5<84 >4?PJ<S? 

 

 

ОF69F: V(NaOH) = 182@?  



 

ОF69F:  

В4D<4AF Ι  
За8аGа: 
�OK<E?<F9 @4EEG EB?<, >BFBDGR 
@B:AB CB?GK<FP CD< 6;4<@B89=EF6<< 
150 7  
5%-7B D4EF6BD4 4@<ABG>EGEAB= 
><E?BFO E A9B5IB8<@O@ >B?<K9EF6B@ 
7<8DB>E<84 A4FD<S.  
%>B?P>B 7D4@@B6 12%-7B D4EF6BD4 
M9?BK< CBFD95G9FES 8?S D94>J<<? 

 9L9A<9: 

 

  

 

 

 

 

 

ОF69F:  

В4D<4AF ΙΙ  
За8аGа: 
�4>B= B5N9@ 10%-AB7B  D4EF6BD4 7<8DB>E<84 A4FD<S (C?BFABEFP 1,17/@?) @B:9F 
CDBD947<DB64FP E 7?<J<AB@, CB?GK9AAO@ <; 327 >4D5<84 >4?PJ<S? 
Р9H9A89: 
�?<J<A @B:AB CB?GK<FP <; >4D5<84 >4?PJ<S CB EI9@9: 
CaC2 → C2H2 → CH3CHO → CH3COOH → ClCH2COOH → H2NCH2COOH 

%B7?4EAB QFB= EI9@9, K<E?B @B?9= 7?<J<A4 D46AB K<E?G @B?9= >4D5<84 >4?PJ<S: 



 ν (H2NCH2COOH) = ν (CaC2) = 32/64 = 0,5 @B?P. 
�B?<K9EF6B M9?BK<, A9B5IB8<@B= 8?S D94>J<< E 7?<J<AB@ CB GD46A9A<R: 
H2NCH2COOH + N4"! = H2NCH2COON4 + H2O, 

&4>:9 D46AB 0,5 @B?P.  
m (NaOH) = 0,5*40 = 207; m (DаEF6BDа NaOH) = 20*10%/100% = 2007; 
<?< m (DаEF6BDа NaOH) = 20/0,1 = 2007 = 2007; 
V (DаEF6BDа NaOH) = 200/1,1 = 182 @? 

ОF69F: V (DаEF6BDа NaOH) = 182 @? 

 

*"EGM9EF6<FP CD96D4M9A<S: 

 
 

*8BCB?A8F9?ьAB9 7а8аA89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#$��"��!�� 

�B@9A>?4FGD4 4@<AB><E?BF 

А@<AB><E?BFO 3 BD74A<K9E><9 
5<HGA>J<BA4?PAO9 EB98<A9A<S, 6 EBEF46 >BFBDOI 
6IB8SF 869 HGA>J<BA4?PAO9 7DGCCO: 
>4D5B>E<?PA4S 3 %""! < 4@<AB7DGCC4 -NH2. 

�@<AB><E?BFO 3
 4@HBF9DAO9 
EB98<A9A<O. 

 

 

�@<AB><E?BFO @B:AB D4EE@4FD<64FP >4> 
>4D5BAB6O9 ><E?BFO, 6 @B?9>G?4I >BFBDOI B8<A 
<?< A9E>B?P>B 4FB@B6 6B8BDB84 G7?96B8BDB8AB7B 
D48<>4?4 ;4@9M9AO 4@<AB7DGCC4@<. 
�?S A4;64A<S 4@<AB><E?BF <ECB?P;GRF FD< F<C4 
AB@9A>?4FGDO 3 FD<6<4?PAGN, D4J<BA4?PAGN < 
IUPAC. 

#B E<EF9@4F<K9E>B= AB@9A>?4FGD9 (IUPAC) 

A4;64A<S 4@<AB><E?BF B5D4;GRFES <; A4;64A<= 
EBBF69FEF6GRM<I ><E?BF CD<546?9A<9@ 
CD<EF46>< 4@<AB < G>4;4A<9@ @9EF4 
D4ECB?B:9A<S 4@<AB7DGCCO CB BFABL9A<R > 
>4D5B>E<?PAB= 7DGCC9. 
!G@9D4J<S G7?9DB8AB= J9C< A4K<A49FES E 4FB@4 
G7?9DB84 >4D5B>E<?PAB= 7DGCCO. 
#B D4J<BA4?PAB= AB@9A>?4FGD9 > FD<6<4?PAB@G 
A4;64A<R >4D5BAB6B= ><E?BFO 8B546?S9FES 
CD<EF46>4 4@<AB E G>4;4A<9@ CB?B:9A<S 
4@<AB7DGCCO 5G>6B= 7D9K9E>B7B 4?H46<F4. 

$BD@G?O < A4;64A<O A9>BFBDOI 

α-4@<AB><E?BF, BEF4F>< >BFBDOI 6IB8OF 6 
EBEF46 59?>B6 

�E?< 6 @B?9>G?9 
4@<AB><E?BFO EB89D:<FES 
869 4@<AB7DGCCO, FB 6 99 
A4;64A<< <ECB?P;G9FES 
CD<EF46>4 8<4@<AB, FD< 
7DGCCO NH2 3 FD<4@<AB < F.8. 
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https://himija-online.ru/wp-content/uploads/2018/01/%D0%B3%D0%BB%D0%B8%D1%86%D0%B8%D0%BD_%D0%B0%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD.jpg
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86GI α-4@<AB><E?BF B5D4;G9FES 8<C9CF<8. 

 
 9:@B?9>G?SDA4S D94>J<S E GK4EF<9@ FD9I α-4@<AB><E?BF CD<6B8<F > 
B5D4;B64A<R FD<C9CF<84 < F.8. 
�4:A9=L<9 CD<DB8AO9 CB?<@9DO 3 59?>< (CDBF9<AO) 3 BFABESFES > CB?<C9CF<84@, F.9 
CD98EF46?SRF EB5B= CDB8G>F CB?<>BA89AE4J<< a-4@<AB><E?BF. 

5. К4K9EF69AAO9 D94>J<< A4 4@<AB><E?BFO 

4) A<A7<8D<AB64O D94>J<O 

�E9 4@<AB><E?BFO B><E?SRFES A<A7<8D<AB@ E 
B5D4;B64A<9@ CDB8G>FB6 E<A9-H<B?9FB6B7B 
J69F4: 
�@9AAB ><E?BF4 CDB?<A 849F E A<A7<8D<AB@  

:9?FB9 B>D4L<64A<9. 
5) E <BA4@< FO:9?OI @9F4??B6 α-4@<AB><E?BFO 
B5D4;GRF 6AGFD<>B@C?9>EAO9 EB?<. �B@C?9>EO @98< (II), 

<@9RM<9 7?G5B>GN E<ANN B>D4E>G, <ECB?P;GRFES 8?S 
B5A4DG:9A<S α-4@<AB><E?BF. 
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П@4>Bич9A>4я @45>B4 №12 

У7?96>8O 

&9?P @45>BO: BFD45BF4FP A46O> BCD989?9A<S HGA>J<BA4?PAOI 7DGCC < <I 6?<SA<9 A4 
E6B=EF64 G7?96B8B6 (7?R>B;O, E4I4DB;O, >D4I@4?4); A46O> EBEF46?9A<S GD46A9A<= D94>J<= 
I4D4>F9D<;GRM<9 I<@<K9E><9 E6B=EF64 < CB?GK9A<9 G7?96B8B6. �FD45BF4FP A46O>  
6OCB?A9A<S J9CBK9> CD96D4M9A<=.  9L9A<9 ;484K. 

 

%>8 @45>BO 

В4@и4=B Ι В4@и4=B ΙΙ 

1. �4C<L<F9 E CB@BMPR CDB9>J<BAAOI HBD@G? 
(<L9D4 QA4AF<B@9DO 8?S 7?R>B;O, 
74?4>FB;O. 

'>4:<F9 8<4EF9D9B@9DO < QC<@9DO.  
�4><9 HBD@O @BABE4I4D<8B6 6IB8SF 6 BD74A<;@? 

1. �4C<L<F9 E CB@BMPR CDB9>J<BAAOI 
HBD@G? (<L9D4 QA4AF<B@9DO 8?S 
74?4>FB;O < @4AAB;O. 

'>4:<F9 8<4EF9D9B@9DO < QC<@9DO.      
�4><9 HBD@O @BABE4I4D<8B6 6IB8SF 6 BD74A<;@? 

2. �4C<L<F9 J<>?<K9E><9 HBD@O D- < L-

7?R>BC<D4AB;O. 
2. �4C<L<F9 J<>?<K9E><9 HBD@O D- < L- 

E4I4DB;O. 
3. �4C<L<F9 D94>J<< 7?R>B;O CB 4?P897<8AB= 

7DGCC9. 
3. �4C<L<F9 D94>J<< «E9D95DSAB7B < 

@98AB7B ;9D>4?4» 8?S 7?R>B;O. 
4. �4C<L<F9 D94>J<< 8?S 7?R>B;O CB 7DGCC4@ –

��, F.9. CB EC<DFB6O@ 7<8DB>E<?4@. 
4. �4C<L<F9 D94>J<< CB CB?G4J9F4?PAB@G 

7<8DB>E<?G, I4D4>F9DAO9 8?S J<>?<K9E>B= 
HBD@O. 

5. �4><9 EC9J<H<K9E><9 D94>J<< I4D4>F9DAO 8?S 
G7?96B8B6 (7?R>B;4, HDG>FB;4 < @4AAB;4) 6B 
6D9@S QC<@9D<;4J<<. 

5. �4C<L<F9 D94>J<< 5DB:9A<S 7?R>B;O. 
�4C<L<F9 D94>J<< B5D4;B64A<S @4?PFB;O 
< ?4>FB;O. �4><@< 8<E4I4D<84@< BA< 
S6?SRFES? 

6. �4C<L<F9 EI9@G B5D4;B64A<S 
A96BEEF4A46?<64RM97B 8<E4I4D<84. 

6. �4><9 EC9J<H<K9E><9 D94>J<< I4D4>F9DAO 
8?S B?<7BE4I4D<8B6? 

7. �5B;A4KPF9 7?<>B;<8AO9 E6S;<, EB89D:4M<9ES 
6 @B?9>G?9 >D4I@4?4. 

 

7. �4><9 QF4CO CD96D4M9A<S (7<8DB?<;4) 
>D4I@4?4 CDB<EIB8SF E >D4I@4?B@ 6 
BD74A<;@9 :<6BFAOI < K9?B69>4?  

8. �4C<L<F9 HBD@G?O J9??R?B;O < 7?<>B79A4. 8. �9D9K<E?<F9 HGA>J<< G7?96B8B6. 
 

 

К>=B@>?P=O9 6>?@>AO  
1. �4><9 EB98<A9A<S A4;O64RFES @BABE4I4D<84@<. 
2. �4> >?4EE<H<J<DGRF  @BABE4I4D<8O? 

3. �CF<K9E>4S <;B@9D<S. �B >4>B@G I<D4?PAB@G 4FB@G G7?9DB84 <89F BFA9E9A<9 > D- < L- 

<;B@9D4@. 
4. ЧFB F4>B9 @GF4DBF4J<S. 
5. �4><9 EB98<A9A<S BFABESFES > 8<E4I4D<84@. 
6. �4><9 8<E4I4D<8O A4;O64RFES 6BEEF4A46?<64RM<@<, 4 >4><9 A96BEEF4A46?<64RM<@<. 

�5NSEA<F9 CBK9@G? 

7. �4><9 G7?96B8O A4;O64RFES CB?<E4I4D<84@<. 
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Г?R>B;4 – 4?P897<8BEC<DF, 9= E6B=EF69AAO D94>J<<, I4D4>F9DAO9 8?S @AB7B4FB@AOI 
EC<DFB6.  �5D4;B64A<9 CDBEFOI < E?B:AOI QH<DB6, B><E?9A<9 < F. 8., 4 F4>:9 D94>J<<, 
I4D4>F9DAO9 8?S 4?P897<8B6.  

ЭFB D94>J<S «E9D95DSAB7B ;9D>4?4» E 4@@<4KAO@ >B@C?9>EB@ [Ag(NH3)2]OH < D94>J<S E 
Cu(OH)2 6 <;5OF>9 M9?BK<, 6E9 A4 6B8SAB= 54A9.  
�8A4>B E HG>E<AE9DA<EFB= ><E?BFB= B>D4L<64A<9, E6B=EF69AAB9 4?P897<84@, CBS6?S9FES 
?<LP CD< 8?<F9?PAB@ EFBSA<< (CBEF9C9AAO= E86<7 I<@<K9E>B7B D46AB69E<S). 

 
!GM9EF6B64A<9 69M9EF6 6 A9E>B?P><I, A4IB8SM<IES 6 EBEFBSA<< I<@<K9E>B7B D46AB69E<S 
<;B@9DAOI HBD@4I – F4GFB@9D<S (E4@< <;B@9DO – F4GFB@9DO). 

 

!4I4DB;4 (8<E4I4D<8) A9 B5?4849F 6BEEF4A46?<64RM<@< E6B=EF64@<, F.9. B54 7?<>B;<8AOI 
7<8DB>E<?4 <EIB8AOI @BAB@9DB6 GK4EF6GRF 6 B5D4;B64A<< QH<DAB= E6S;< < A9 ECBEB5AO 



C9D9IB8<FP 6 A9J<>?<K9E>GR F4GFB@9DAGR HBD@G 4?P897<84 < >9FBA4. ЭFB EF4AB6<FES 
6B;@B:AO@ CD< 7<8DB?<;9 8<E4I4D<84 6 ><E?B= (D� < 7) ED989 A4 6B8SAB= 54A9. !4I4DB;9 
E6B=EF69AAO D94>J<< @AB7B4FB@AOI EC<DFB6: B5D4;B64A<9 SD>B-E<A97B E4I4D4F4 @98<(II) 
< BE48>4 E4I4D4F4 >4?PJ<S C12H22O11•3!aO•6H2O (@B:9F 5OFP <AB7B EBEF464), A4 K9@ 
BEAB64AO @9FB8O BK<EF>< E4I4D4 6 CDB<;6B8EF69. 

 

 
)4D4>F9DAB9 8?S >D4I@4?4 E<A99 B>D4L<64A<9 E D4EF6BDB@ =B84 6 =B8<89 >4?<S 
(D4;546?9AAB@ 6B8B=) 6 CDBJ9EE9 7<8DB?<;4 <;@9AS9FES A4 H<B?9FB6B9 (4@<?B89>EFD<AO), 
84?99 A4 >D4EAB9 (QD<FDB89>EFD<AO), <, A4>BA9J, 6B;A<>4RM4S :9?F4S B>D4E>4 =B84 G:9 
A9 5G89F <;@9ASFPES. �5D4;GRMGRES 6 >BA9KAB@ <FB79 7?R>B;G @B:AB B5A4DG:<FP 
I4D4>F9DAO@< >4K9EF69AAO@< D94>J<S@<. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



�D4>F<G9E>4O D45BF4 №13 

�9F9DBF<>?O 

�OF<G?9AAO9 79F9DBF<>?<G9E><9 EB98<A9A<O 

&9?P D45BFO: BFD45BF4FP A46O> BCD989?9A<S ;46<E<@BEF< @9:8G EFDB9A<9@ < E6B=EF64@< EB98<A9A<= C<DDB?4; A46O> EBEF46?9A<S 
GD46A9A<= D94>J<= I4D4>F9D<;GRM<9 I<@<K9E><9 E6B=EF64 C<DDB?4. 

%B8 D45BFO 

�4D<4AF Ι �4D<4AF ΙΙ 

1. К4><9 CSF<K?9AAO9 79F9DBJ<>?<K9E><9 EB98<A9A<S E B8A<@ 
79F9DB4FB@B@ <@9RF A4<5B?PL99 ;A4K9A<9? К4><@< 
CD9<@GM9EF69AAB E6B=EF64@< BA< B5?484RF? 

В K9@ CD<K<A4 4DB@4F<KABEF< CSF<K?9AAOI 79F9DBJ<>?<K9E><I 
EB98<A9A<= E B8A<@ 79F9DB4FB@B@? 
 

2. К4>B6O BEB59AABEF< I<@<K9E>B= 4>F<6ABEF< C<DDB?4, HGD4A4 < 
F<BH9A4? 
 

К4> CB?GK4RF HGD4A ,C<DDB? ,F<BH9A < <I 7B@B?B7< <; 1,4-8<>9FBAB6? 
 

3. ВB;@B:AO ?< 6;4<@AO9 >4F4?<F<K9E><9 CD96D4M9A<S 
CSF<K?9AAOI 79F9DB4DB@4F<K9E><I EB98<A9A<=? 

 

К4><9 BEB59AABEF< EFDB9A<S < E6B=EF6 G C<DDB?4? 
 

4. К4><9 BEB59AABEF< EFDB9A<S < E6B=EF6 G HGD4A4? 

 

К4><9 BEB59AABEF< EFDB9A<S < E6B=EF6 G F<BH9A4? 
 

5. К4><9 BEB59AABEF< EFDB9A<S < E6B=EF6 G <A8B?4? 

 

К4><9 BEB59AABEF< EFDB9A<S < E6B=EF6 G CGD<A4? 
 

 

КBAFDB?PAO9 6BCDBEO 

1. К4><9 EB98<A9A<S A4;O64RF 79F9DBJ<>?<K9E><@<? 

2. �B >4><@ CD<;A4>4@ CB8D4;89?SRF 79F9DBJ<>?<K9E><9 EB98<A9A<S? 

3. АFB@O >4><I Q?9@9AFB6 A4<5B?99 K4EFB 6IB8SF 6 EBEF46 79F9DBJ<>?B6? 

4. К4><9 <; A<:9 C9D9K<E?9AAOI EB98<A9A<= @B:AB BFA9EF< > CSF<K?9AAO@ 79F9DBJ<>?<K9E><@ EB98<A9A<S@: 59A;B?, A4HF4?<A, I<AB?<A, 
CGD<A, C<D<@<8<A, HGD4A, C<D<8<A, F<BH9A, >4F<BA C<D<?<S, C<DDB?? 

5. �BK9@G CSF<K?9AAO9 79F9DBJ<>?O B5?484RF 4DB@4F<K9E><@ I4D4>F9DB@? 

6. �BK9@G C<DDB? S6?S9FES 4@HBF9DAO@ EB98<A9A<9@? 

7. �4;B6<F9 CSF<K?9AAO= 79F9DBJ<>? E 86G@S 79F9DB4FB@4@<? 

 

 



 

УCD4:A9A<O 

�4D<4AF Ι �4D<4AF ΙΙ 

1. �BSEA<F9, 
>4><9 
EB98<A9A<S 
BFABESFES > 
CSF<K?9AAO@ 
79F9DBJ<>?<K9E
><@ 
EB98<A9A<S@. 
�D<698<F9 
CD<@9DO < 
A4C<L<F9 <I 
HBD@G?O < 
A4;64A<S. 

 

!BEF46PF9 EFDG>FGDAO9 HBD@G?O 64:A9=L<I 4;BFEB89D:4M<I 
79F9DBJ<>?<K9E><I EB98<A9A<=, 6 FB@ K<E?9 E >BA89AE<DB64AAO@< 

>B?PJ4@<. 
Решение: 

 
 

 

2. �4C<L<F9 EFDG>FGDAO9 HBD@G?O:  
1) a-@9F<?HGD4A4;  
2) 2-5DB@-4-@9F<?HGD4A4;  
3) HGDHGDB?4;  
4) 5-A<FDBHGDHGDB?4. 

�4C<L<F9 EFDG>FGDAO9 HBD@G?O:  
1) N-@9F<?C<DDB?4;  
2) 2->4D5B>E<C<DDB?4;  
3) a-F<BH9AEG?PHB><E?BFO;  
4) <A8B?4. 

3. �D<698<F9 D94>J<< K4EF<KAB7B < CB?AB7B 7<8D<DB64A<S HGD4A4, 
C<DDB?4. �4;B6<F9 CB?GK9AAO9 EB98<A9A<S, BI4D4>F9D<;G=F9 <I 
E6B=EF64. !D46A<F9 BFABL9A<9 > 89=EF6<R ><E?BF HGD4A4, C<DDB?4 < 
CDB8G>FB6 CB?AB7B 7<8D<DB64A<S QF<I EB98<A9A<=. �BK9@G HGD4A < 
C<DDB? CDBS6?SRF 4J<8BHB5ABEFP (A9GEFB=K<6BEFP > ><E?BF4@)? 

�D<698<F9 D94>J<< K4EF<KAB7B < CB?AB7B 7<8D<DB64A<S C<DDB?4 < 
F<BH9A4. �4;B6<F9 CB?GK9AAO9 EB98<A9A<S, BI4D4>F9D<;G=F9 <I E6B=EF64. 
!D46A<F9 BFABL9A<9 > 89=EF6<R ><E?BF F<BH9A4, C<DDB?4 < CDB8G>FB6 
CB?AB7B 7<8D<DB64A<S QF<I EB98<A9A<=. �BK9@G F<BH9A < C<DDB? 
CDBS6?SRF 4J<8BHB5ABEFP (A9GEFB=K<6BEFP > ><E?BF4@)? 

4. �4C<L<F9 D94>J<<: 4) A<FDB64A<S C<DDB?4; 5) EG?PH<DB64A<S C<DDB?4; 
6) 5DB@<DB64A<S C<DDB?4. 

�9=EF6<9@ >4><I D9479AFB6 < 6 >4><I GE?B6<SI @B:AB CDB69EF< QF< 
D94>J<<? 

�4C<L<F9 D94>J<<: 4) I?BD<DB64A<S C<DDB?4; 5) EG?PH<DB64A<S HGD4A4; 6) 
4J9F<?<DB64A<S F<BH9A4.  
�9=EF6<9@ >4><I D9479AFB6 < 6 >4><I GE?B6<SI @B:AB CDB69EF< QF< 
D94>J<<? 
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5.  9L<FP ;484KG 

�D< =B8<DB64A<< 50 7 C<DDB?4 CB?GK<?< 360 7 F9FD4=B8C<DDB?4. Ч9@G D469A 6OIB8 

CDB8G>F4 D94>J<<? �F69F ;4C<L<F9 E FBKABEFPR 8B 89ESFOI 8B?9=. 
Решение: 
Ш47 C9D6O=: 6OK<E?<@ @B?SDAGR @4EEG C<DDB?4. 

 �1 = 4·12 + 14 + 5·1 = 67 7/@B?P. 
Ш47 6FBDB=: 6OK<E?<@ @B?SDAGR @4EEG F9FD4=B8C<DDB?4: 

 �2 = 4·12 + 14 + 4·127 + 1 = 571 7/@B?P. 
Ш47 FD9F<=: A4=89@ >B?<K9EF6B F9FD4=B8C<DDB?4 CD< 100%-AB@ 6OIB89. �?S QFB7B 
EBEF46<@ CDBCBDJ<R: 
50 : 67 = х : 571, BF>G84 х = (50·571) : 67 = 426 7. 
Ш47 G9F69DFO=: A4=8T@ 6OIB8 CDB8G>F4 D94>J<<. 
(360 : 426)·100 = 84,5 %. 
�F69F: 84,5. 

2. 9L9A<9 ;484K< A4 BCD989?9A<9 A9B5IB8<@B7B >B?<K9EF64 D9479AF4. 
УE?B6<9 ;484G<: В;4<@B89=EF6<9@ 4J9F<?9A4 < HBD@4?P897<84 E CBE?98GRM9= 
B5D45BF>B= CDB@9:GFBKAB7B CDB8G>F4 4@@<4>B@ CB?GK4RF C<DDB?. ВOIB8 D94>J<< CD< 
<ECB?P;B64A<< 20%-AB7B <;5OF>4 4@@<4>4 EBEF46?S9F 85%. К4>B= B5NT@ 4@@<4>4 (?), 
<;@9D9AAO= CD< ABD@4?PAOI GE?B6<SI, A9B5IB8<@ 8?S CB?GK9A<S 0,5 >7 C<DDB?4? 

�F69F ;4C<L<F9 E FBKABEFPR 8B 89ESFOI 8B?9=. 
Ш47 C9D6O=: В @B?9>G?9 4@@<4>4 B8<A 4FB@ 4;BF4 < 6 @B?9>G?9 C<DDB?4 FB:9 B8<A 4FB@ 
4;BF4, FB 9EFP 8?S CB?GK9A<S 1 @B?P C<DDB?4 FD95G9FES (59; GKTF4 <;5OF>4) 1 @B?P 
4@@<4>4. �D< ABD@4?PAOI GE?B6<SI 1 @B?P 4@@<4>4 ;4A<@49F B5NT@, D46AO= 22,4 ?. 
Ш47 6FBDB=: 6OK<E?<@ @B?SDAGR @4EEG C<DDB?4: 

 �1 = 4·12 + 14 + 5·1 = 67 7/@B?P. 
Ш47 FD9F<=: EBEF46<@ CDBCBDJ<R < A4=8T@ A9B5IB8<@O= B5NT@ 4@@<4>4. 
х : 22,4 = 500 : 67. (0,5 >7 = 500 7). х = 167 ?. 
Ш47 G9F6UDFO=: A4=8T@ B5NT@ 4@@<4>4 E GKTFB@ 20%-AB7B <;5OF>4. 
167 ? – 100 %; 

V ? – 120 %. 

V = (167·120) : 100 = 200,6 ?. 
Ответ: 200,6. 

 

 

 



Ш9EF<G?9AAO9 79F9DBF<>?<G9E><9 EB98<A9A<O 

&9?P D45BFO: BFD45BF4FP A46O> BCD989?9A<S ;46<E<@BEF< @9:8G EFDB9A<9@ < E6B=EF64@< 
EB98<A9A<= C<D<8<A4; A46O> EBEF46?9A<S GD46A9A<= D94>J<= I4D4>F9D<;GRM<9 
I<@<K9E><9 E6B=EF64 C<D<8<A4. 

%B8 D45BFO 

УCD4:A9A<O < E<FG4F<BAAO9 ;484G< 

�4D<4AF Ι �4D<4AF ΙΙ 

1. �4C<L<F9 EFDG>FGDAO9 HBD@G?O:  
1) I?BD<EFB7B C<D<8<A<S;  
2) N-B>E<84 C<D<8<A4;  
3) 5-A<FDBA<>BF<AB6B= ><E?BFO;  
4) 5-A<FDB<;BI<AB?<A4. 

 

�4C<L<F9 EFDG>FGDAO9 HBD@G?O:  
1) 2-4@<ABC<D<8<A4;  
2) g-C<D<8BA4 

3) 2-@9F<?I<AB?<A4;  
4) 8-7<8DB>E<I<AB?<A4. 

2. �4C<L<F9 D94>J<< B><E?9A<S < 6BEEF4AB6?9A<S CB 
4FB@G 4;BF4, I4D4>F9DAO9 8?S C<D<8<A4.  
�5NSEA<F9 CBK9@G BA CDBS6?S9F E?45O9 BEAB6AO9 
E6B=EF64. 
 

�4C<L<F9 D94>J<< SN < S� , I4D4>F9DAO9 
8?S C<D<8<A4.  
�5NSEA<F9 CBK9@G BA CDBS6?S9F E?45O9 
BEAB6AO9 E6B=EF64. 

 

3. �<C9D<8<A 6IB8<F 6 EBEF46 4A9EF9F<>4 CDB@98B?4.  
�4C<L<F9 D94>J<R 97B B5D4;B64A<S. 
 

�BK9@G C<D<8<A, C<C9D<8<A, C<DDB?<8<A, 
C<D4;B?, <@<84;B?, I<AB?<A < <;BI<AB?<A 
B5?484RF E6B=EF64@< BEAB64A<=? �4C<L<F9 
D94>J<< QF<I EB98<A9A<= E EB?SAB= < 
G>EGEAB= ><E?BF4@<. 
 

4. �4C<L<F9 D94>J<< C<D<8<A4 EB E?98GRM<@< 
EB98<A9A<S@<: 4) EB?SAB= ><E?BFB=; 5) E9DAB= 
><E?BFB= CD< >B@A4FAB= F9@C9D4FGD9: 6) <B8<EFO@ 
@9F<?B@; 7) FD<B>E<8B@ E9DO. �4;B6<F9 CB?GK9AAO9 
EB98<A9A<S. 
 

�4C<L<F9 EI9@G >4F4?<F<K9E>B7B 
7<8D<DB64A<S C<D<8<A4. !D46A<F9 C<D<8<A < 
C<C9D<8<A CB BEAB6ABEF<, BFABL9A<R > 
<B8<EFB@G @9F<?G, G>EGEAB@G 4A7<8D<8G, 
4;BF<EFB= ><E?BF9. �D<698<F9 D94>J<<. 
 

 

 

5. ! >4><@< <; CD<6989AAOI A<:9 EB98<A9A<= 
D947<DG9F C<D<8<A? �D<698<F9 EI9@O 6B;@B:AOI 
D94>J<=: 4) HBr; 5) �2SO4, 0 °C; 6) �2SO4, SO3, 

350 °C; 7) �2SO4, �NO3, 300 °C; 8) Br2, 350 °C; 9) 
KMnO4, H2O; :) !�3!���; ;) !2�5Вr; <) 
(CH3CO)2O; >) KOH, H2O; ?) К�� (F), t; @) NaNH2, 

NH3 (:), 130 °C. 
И;B5D4;<F9 >9FB-9AB?PAGR < ?4>F<@-?4>F4@AGR 
F4GFB@9D<R 6 54D5<FGDB6B= ><E?BF9. 
 

�I4D4>F9D<;G=F9 I<@<K9E><9 E6B=EF64 
I<AB?<A4: BEAB6ABEFP, BFABL9A<9 > 
AG>?9BH<?PAO@ < Q?9>FDBH<?PAO@ 
D9479AF4@. �4C<L<F9 D94>J<< I<AB?<A4 EB 
E?98GRM<@< EB98<A9A<S@<: 4) EB?SAB= < 
E9DAB= ><E?BF4@< A4 IB?B8G; 5) <B8<EFO@ 
@9F<?B@; 6) A<FDGRM9= E@9EPR; 7) 4@<8B@ 
A4FD<S. �4;B6<F9 CB?GK9AAO9 EB98<A9A<S. 
�D<698<F9 @9I4A<;@ D94>J<= (6) < (7). В 
>4>B9 CB?B:9A<9 6EFGC4RF ;4@9M4RM<9 
7DGCCO < CBK9@G? 
 

6. КBA9KAO@ CDB8G>FB@ CGD<AB6B7B B5@9A4 6 
BD74A<;@9 S6?S9FES @BK964S ><E?BF4.  
�D< CBK9KAB>4@9AAB= 5B?9;A< @BK964S ><E?BF4 < 9T 
EB?< 6OC484RF 6 HBD@9 >D<EF4??<K9E>B7B BE48>4. 
�4C<L<F9 HBD@G?G QFB= ><E?BFO. 
 

�B>4:<F9 ?4>F<@-?4>F4@AGR F4GFB@9D<R A4 
C<D<@<8<AB6OI BEAB64A<SI. 

 

 

 

 

 

 



КBAFDB?PAO9 6BCDBEO > F9@9: «�9F9DBF<>?<G9E><9 EB98<A9A<O» 
1. К4><9 EB98<A9A<S A4;O64RFES L9EF<K?9AAO@< 79F9DBJ<>?4@<. 
2. К4><9 <; A<:9C9D9K<E?9AAOI EB98<A9A<= @B:AB BFA9EF< > L9EF<K?9AAO@ 

79F9DBJ<>?<K9E><@ EB98<A9A<S@: 59A;B?, A4HF4?<A, I<AB?<A, CGD<A, C<D<@<8<A, HGD4A, 
C<D<8<A, F<BH9A, >4F<BA C<D<?<S, C<DDB?? 

3. �4=F9 I4D4>F9D<EF<>G I<@<K9E><@ E6B=EF64@ C<D<8<A4, E FBK>< ;D9A<S Q?9>FDBAAB7B 
EFDB9A<S. �B>4:<F9, KFB C<D<8<A4 S6?S9FES 4DB@4F<K9E><@ EB98<A9A<9@. 

4. ! FBK>< ;D9A<S Q?9>FDBAAB7B EFDB9A<S BI4D4>F9D<;G=F9 I<@<K9E><9 E6B=EF64 C<D<8<A4. 
�5NSEA<F9, CBK9@G C<DDB? CDBS6?S9F ><E?BFAO9 E6B=EF64, 4 C<D<8<A BEAB6AO9 E6B=EF64. 

5. К4><9 BEAB64A<S C<D<@<8<A4 < CGD<A4 A4;O64RFES AG>?9<AB6O@< BEAB64A<S@<. 
6. К4>B= CD<AJ<C ?9:<F 6 BEAB69 EFDB9A<S 86GIJ9CBK9KAB= @B?9>G?O ��К < S6?S9FES 

CD<K<AB= CDBS6?9A<S 7?46AOI HGA>J<= QFB7B EB98<A9A<S: >B8<DB64A<S <AHBD@4J<< B 
EFDB9A<< 59?>B6 < A4E?98EF69AAB= C9D984K< QFB= <AHBD@4J<<. 

      Ответ:  
�D<AJ<C >B@C?9@9AF4DABEF<. 

7. К4><9 6<8O F4GFB@9D<< 6B;A<>4RF 6 54D5<FGDB6B= ><E?BF9. 


