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И;B@9D<S 4?>4AB6
�?S 4?>4AB6 I4D4>F9DA4 <;B@9D<S G7?9DB8AB7B 

E>9?9F4
!FDG>FGDAO9 <;B@9DO BF?<K4RFES 8DG7 BF 8DG74

CBDS8>B@ D4ECB?B:9A<S 4FB@B6 G7?9DB84 6 G7?9DB8AB=
J9C<

�4CD<@9D, 4?>4A EBEF464 C 4H18 @B:9F EGM9EF6B64FP 6 
6<89 86GI EFDG>FGDAOI <;B@9DB6: 



�B@9A>?4FGD4 BD74A<K9E><I EB98<A9A<= –
E<EF9@4 CD46<?, CB;6B?SRM<I 84FP 
B8AB;A4KAB9 A4;64A<9 >4:8B@G 
<A8<6<8G4?PAB@G 69M9EF6G.

ЭFB S;O> I<@<<, >BFBDO= <ECB?P;G9FES 8?S 
C9D984K< 6 A4;64A<SI EB98<A9A<= 
<AHBD@4J<< B <I EFDB9A<<. !B98<A9A<R 
BCD989?9AAB7B EFDB9A<S EBBF69FEF6G9F B8AB 
E<EF9@4F<K9E>B9 A4;64A<9, < CB QFB@G 
A4;64A<R @B:AB CD98EF46<FP EFDB9A<9 
EB98<A9A<S (97B EFDG>FGDAGR HBD@G?G). 
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D48<>4?O;
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2. �CD989?<FP BF69F6?9A<S (D48<>4?O).
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8?<AO CD98CBKF9A<9 BF84ёFES 5B?99 
D4;69F6?ёAAB=.



CH3 CH C CH2 CH2 CH3

CH3

CH3

CH2
CH3

CH3

CH2

723 16541 7 2 36 5 4

2,5,5,6

2,3,3,6

3. �DBAG@9DB64FP 4FB@O G7?9DB84 6 J9C< E FB7B 
>BAJ4, > >BFBDB@G 5?<:9 BF69F6?9A<9. 
�E?< BF69F6?9A<= A9E>B?P>B < BA< 
D46ABG84?9AO BF >BAJ4 J9C<, FB 
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4.  !A4K4?4 G>4;O64RF AB@9D 4FB@4 G7?9DB84, 
G >BFBDB7B 9EFP BF69F6?9A<9, ;4F9@ A4;64A<9 BF69F6?9A<S 
(>4> A4;64A<9 D48<>4?4). 

�E?< B8<A4>B6OI BF69F6?9A<= A9E>B?P>B, FB > A4;64A<R 
8B546?S9FES CD<EF46>4 8<-(2), FD<- (3), F9FD4- (4) < F.8. �?S 
>4:8B7B BF69F6?9A<S G>4;O649FES AB@9D 4FB@4 G7?9DB84.
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5. � CBE?98ARR BK9D98P A4;O64RF CDBAG@9DB64AAGR 
J9CP (>4> G7?96B8BDB8 ABD@4?PAB7B EFDB9A<S).



1. �O89?<FP  6 @B?9>G?9 G7?96B8BDB84  A4<5B?99 8?<AAGR 
G7?9DB8AGR J9CP:

2. �G@9DGRF  4FB@O G7?9DB84  QFB= J9C<, A4K<A4S E FB7B  
>BAJ4, >BFBDB@G 5?<:9 D48<>4?, ;4@9EF<6L<=  4FB@ 
6B8BDB84: 1          2         3          4

CH3 – CH - CH2 - CH3

│
CH3

CH3 – CH - CH2 - CH3

│
CH3

CH3 – CH - CH2 - CH3

│
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3. �4RF A4;64A<9:
1          2         3          4

CH3 – CH - CH2 - CH3

│
CH3 2 - @9F<?5GF4A



� BEAB6AB@ EBEFBSA<< Q?9>FDBAA4S >BAH<7GD4J<S 4FB@4
G7?9DB84 EBBF69FEF6G9F 1s2 2s2 2p2, 4 6B;5G:89AAB@ EBEFBSA<<
2s2 – Q?9>FDBAO D4EC4D<64RFES, B8<A <; A<I C9D9IB8<F A4
E6B5B8AGR BD5<F4?P 2p – CB8GDB6AS:

2s2 2p2 → 2s1 2p3

�4 K9FOD9I BD5<F4?SI A4DG:AB7B GDB6AS 4FB@O G7?9DB84
D4;@9M4RFES CB B8AB@G 4 Q?9>FDBA4:

�EAB6AB9 EBEFBSA<9               6B;5G:89AAB9 EBEFBSA<9
4FB@4 G7?9DB84                        4FB@4 G7?9DB84

!FDB9A<9 4?>4AB6



�D< B5D4;B64A<< I<@<K9E>B= E6S;<  Q?9>FDBAAO9 B5?4>4  6E9I 
64?9AFAOI Q?9>FDBAB6   (B8<A s, FD< p) E@9L46L<EP, B5D4;GRF  
K9FOD9  sp3 – BD5<F4?< B8<A4>B6B= HBD@O 6 6<89 
A9E<@@9FD<K9E><I B5N9@AOI 6BEP@9DB>. 
#7B? @9:8G BES@< 7<5D<8AOI Q?9>FDBAAOI B5?4>B6, 6OFSAGFOI 
6 A4CD46?9A<< > 69DL<A4@ F9FD4Q8D4, EBEF46?S9F 109`28,KFB 
CB;6B?S9F <@ @4>E<@4?PAB G84?<FPES 8DG7 BF 8DG74.

sp3 – 7<5D<8<;4J<S 4FB@4 G7?9DB84

�?S 4?>4AB6 I4D4>F9DA4  sp3 - 7<5D<8<;4J<S. 

!FDB9A<9 4?>4AB6



�?S 4FB@B6 G7?9DB84 6 A4EOM9AAOI 
G7?96B8BDB84I (4?>4A4I) I4D4>F9DA4 
sp3- 7<5D<8<;4J<S. 

АFB@ G7?9DB84 6 @B?9>G?9 @9F4A4 
D4ECB?B:9A 6 J9AFD9 F9FD4Q8D4, 4FB@O 
6B8BDB84 – 6 97B 69DL<A4I, 6E9 
64?9AFAO9 G7?O @9:8G A4CD46?9A<S@< 
E6S;9= D46AO @9:8G EB5B= < 
EBEF46?SRF G7B? 109°28‘.
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�9F4A – A4<5B?99 D4ECDBEFD4A9AAO= 6 CD<DB89 G7?96B8BDB8.

�9F4A B5D4;G9FES 6 D9;G?PF4F9 D4;?B:9A<S D4EF<F9?PAOI
BEF4F>B6 :<6BFAOI BD74A<;@B6 59; 8BEFGC4 6B;8GI4.
�EFD9K49FES 6 ;45B?BK9AAOI 6B8B9@4I < CBEFBSAAB E>4C?<649FES
6 >4@9AABG7B?PAOI L4IF4I.

�D<DB8AO= 74; 6 BEAB6AB@ EBEFB<F <; @9F4A4 (80 -97%).
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)<@<K9E><9 E6B=EF64 4?>4AB6
А?>4AO 6EFGC4RF 6 D94>J<R ;4@9M9A<S, D4;?B:9A<S < 
B><E?9A<S. 
Реакц88 7а<еще=8я
1.  94>J<S 74?B79A<DB64A<S: 



2. 94>J<S D4;?B:9A<S 
Крек8=г
�D< A47D964A<< 4?>4AO CB869D74RFES F9D@<K9E>B@G 
D4;?B:9A<R. �D< E<?PAB@ A47D964A<< @9F4A4 (8B 1000ºC) 59; 
8BEFGC4 6B;8GI4 BA D4;?4749FES A4 CDBEFO9 69M9EF64: 

t

!�4 → ! + 2�2    

)<@<K9E><9 E6B=EF64 4?>4AB6

3.  94>J<S B><E?9A<S. 
Реакц88 г>ре=8я
�D< CB8:<74A<< A4 6B;8GI9 4?>4AO 6BEC?4@9ASRFES < 7BDSF. 
�D< 8BEF4FBKAB@ >B?<K9EF69 ><E?BDB84 BA< 7BDSF E 
B5D4;B64A<9@ B><E< G7?9DB84(IV)  < 6B8O < 6O89?9A<9@ F9C?4: 

!�4 + 2�2 → !�2 + 2�2�
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4. Реакц88 87><ер87ац88
� IB89 D94>J<< <;B@9D<;4J<< CDB<EIB8<F 
D4;DO6  ! – ! E6S;9=, < ?<A9=AO9 
G7?96B8BDB8O CD96D4M4RFES 6 
D4;6?9F6?9AAO9:



�B?GK9A<9 4?>4AB6
1. � ?45BD4FBDAOI  GE?B6<SI 4?>4AO CB?GK4RF 7<8D<DB64A<9@ 
A9A4EOM9AAOI G7?96B8BDB8B66 CD<EGFEF6<< >4F4?<;4FBDB6 Ni, 

Pt, Pd:

CH2 = CH2 + H2 → H3C – CH3

2. �4 74?B79ABCDB<;6B8AO9 4?>4AB6 89=EF6GRF @9F4??<K9E><@
A4FD<9@ – CB D94>J<< �RDJ4 CB?GK4RF 4?>4AO:

CH3Cl  + 2 Na+ClCH3 → CH3 – CH3 + 2NaCl

3. А?>4AO @B:AB CB?GK<FP 7<8D<DB64A<9@ G7?S.

 94>J<S CDBF9>49F CD< F9@C9D4FGD9 500°! < CD<EGFEF6<<
>4F4?<;4FBD4 (B>E<84 :9?9;4):

C + 2H2 → CH4

4. � ?45BD4FBD<< CB?GK4RF @9F4A CGF9@ C?46?9A<S  4J9F4F4 
A4FD<S (EB?P G>EGEAB= ><E?BFO) E 7<8DB>E<8B@ A4FD<S:

t

!�3!��N4 + N4�� → !�4 + N42!�3
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За8аA89 №1. На7>в8B5 ?> A8AB5<аB8G5A:>9 
=><5=:;аBC@5:



За8аA89 №2. С>ABавPB5 C@ав=5=8O @5а:F88, A ?><>щPN 
:>B>@OE <>6=> >ACщ5ABв8BP F5?>G:C ?@5в@ащ5=89 
в5щ5ABв. На7ав8B5 в5щ5ABва A,B,C,D.

За8аA89 №3. С>ABавPB5 C@ав=5=8O @5а:F88, A ?><>щPN 
:>B>@OE <>6=> >ACщ5ABв8BP F5?>G:C ?@5в@ащ5=89 
в5щ5ABв. 


