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1. #�%#"$& $��"+�� #$"�$�  Ы ��%*�#��!Ы 

 

1.1. "1;0ABL ?@8<5=5=8O @01>G59 ?@>3@0<<K 

$45BK4S CDB7D4@@4 8<EJ<C?<AO S6?S9FES K4EFPR BEAB6AB= B5D4;B64F9?PAB= 
CDB7D4@@O 6 EBBF69FEF6<< E (�"% 8?S EC9J<4?PABEF<: 25.02.08 Э>EC?G4F4J<S 
59EC<?BFAOI 46<4J<BAAOI E<EF9@ (G>DGCAёAA4S 7DGCC4 EC9J<4?PABEF9= 25.00.00 

�QDBA46<74J<S < Q>EC?G4F4J<S 46<4J<BAAB= < D4>9FAB->BE@<K9E>B= F9IA<><), 8?S 
B5GK4RM<IES BKAB= HBD@O B5GK9A<S. 
$45BK4S CDB7D4@@4 D4;D45BF4A4 6 EBBF69FEF6<< E (�"% ED98A97B B5M97B B5D4;B64A<S. 

 

1.2.  5AB> 48AF8?;8=K 2 AB@C:BC@5 >A=>2=>9 >1@07>20B5;L=>9 ?@>3@0<<K 

�<EJ<C?<A4 «)<@<S» <;GK49FES 6 B5M9B5D4;B64F9?PAB@ J<>?9 GK95AB7B C?4A4 ""# %#" 
A4 54;9 BEAB6AB7B B5M97B B5D4;B64A<S E CB?GK9A<9@ ED98A97B B5M97B B5D4;B64A<S 
(##%%�) 
 

1.3. #;0=8@C5<K5 @57C;LB0BK >A2>5=8O 48AF8?;8=K: 
 

"E6B9A<9 EB89D:4A<S GK95AB= 8<EJ<C?<AO B59EC9K<649F 8BEF<:9A<9 B5GK4RM<@<ES 
E?98GRM<I D9;G?PF4FB6: 
 

;8G=>AB=KE: 
"EB;A4A<9 B5GK4RM<@<ES DBEE<=E>B= 7D4:84AE>B= <89AF<KABEF< 3 7BFB6ABEF< > 

E4@BD4;6<F<R, E4@BEFBSF9?PABEF< < E4@BBCD989?9A<R;  
!4?<K<9 @BF<64J<< > B5GK9A<R;  
*9?9A4CD46?9AAB9 D4;6<F<9 6AGFD9AA<I G59:89A<= ?<KABEF< A4 BEAB69 >?RK96OI 

J9AABEF9= < <EFBD<K9E><I FD48<J<= 54;B6B= A4G>< I<@<<;  
�BFB6ABEFP < ECBEB5ABEFP B5GK4RM<IES DG>B6B8EF6B64FPES 6 E6B9= 89SF9?PABEF< 

J9AABEFAB-E@OE?B6O@< GEF4AB6>4@<, CD<EGM<@< J9?BEFAB= E<EF9@9 I<@<K9E>B7B 
B5D4;B64A<S;  

!4?<K<9 CD46BEB;A4A<S Q>B?B7<K9E>B= >G?PFGDO < ECBEB5ABEF< EF46<FP J9?< < 
EFDB<FP :<;A9AAO9 C?4AO.  

�<KABEFAO9 D9;G?PF4FO BE6B9A<S CD98@9F4 «)<@<S» 8BEF<74RFES 6 98<AEF69 
GK95AB= < 6BEC<F4F9?PAB= 89SF9?PABEF< 6 EBBF69FEF6<< E 7G@4A<EF<K9E><@<, 
EBJ<B>G?PFGDAO@<, 8GIB6AB-AD46EF69AAO@< J9AABEFS@< < <894?4@< DBEE<=E>B7B 
7D4:84AE>B7B B5M9EF64, CD<ASFO@< 6 B5M9EF69 ABD@4@< < CD46<?4@< CB6989A<S, 
ECBEB5EF6GRM<@< CDBJ9EE4@ E4@BCB;A4A<S, E4@BD4;6<F<S < AD46EF69AAB7B EF4AB6?9A<S 
?<KABEF< B5GK4RM<IES.  

�<KABEFAO9 D9;G?PF4FO BE6B9A<S CD98@9F4 «)<@<S» BFD4:4RF EHBD@<DB64AABEFP 
BCOF4 CB;A464F9?PAB= < CD4>F<K9E>B= 89SF9?PABEF< B5GK4RM<IES CB D94?<;4J<< 
CD<ASFOI 6 B5M9EF69 J9AABEF9=, 6 FB@ K<E?9 6 K4EF<:  

1) �D4:84AE>B7B 6BEC<F4A<S: 
"EB;A4A<S B5GK4RM<@<ES E6B<I >BAEF<FGJ<BAAOI CD46 < B5S;4AABEF9=, G64:9A<S > 
;4>BAG < CD46BCBDS8>G; 
#D98EF46?9A<S B EBJ<4?PAOI ABD@4I < CD46<?4I @9:?<KABEFAOI BFABL9A<= 6 
>B??9>F<69; 
�BFB6ABEF< > EB6@9EFAB= F6BDK9E>B= 89SF9?PABEF< CD< EB;84A<< GK95AOI CDB9>FB6, 
D9L9A<< GK95AOI < CB;A464F9?PAOI ;484K, 6OCB?A9A<< I<@<K9E><I Q>EC9D<@9AFB6;  

%CBEB5ABEF< CBA<@4FP < CD<A<@4FP @BF<6O, A4@9D9A<S, ?B7<>G < 4D7G@9AFO 
8DG7<I CD< 4A4?<;9 D4;?<KAOI 6<8B6 GK95AB= 89SF9?PABEF<;  



4 

 

2) #4FD<BF<K9E>B7B 6BEC<F4A<S: 
*9AABEFAB7B BFABL9A<S > <EFBD<K9E>B@G < A4GKAB@G A4E?98<R BF9K9EF69AAB= I<@<<; 
G64:9A<S > CDBJ9EEG F6BDK9EF64 6 B5?4EF< F9BD<< < CD4>F<K9E>B7B CD<@9A9A<S I<@<<, 
BEB;A4A<S FB7B, KFB 8BEF<:9A<S A4G>< 9EFP D9;G?PF4F 8?<F9?PAOI A45?R89A<=, 
>DBCBF?<6OI Q>EC9D<@9AF4?PAOI CB<E>B6, CBEFBSAAB7B FDG84 GKёAOI < CD4>F<>B6; 
<AF9D9E4 < CB;A464F9?PAOI @BF<6B6 6 CB?GK9A<< < CBE?98GRM9@ 4A4?<;9 <AHBD@4J<< B 
C9D98B6OI 8BEF<:9A<SI EB6D9@9AAB= BF9K9EF69AAB= I<@<<;  

3) �GIB6AB-AD46EF69AAB7B 6BEC<F4A<S:  
!D46EF69AAB7B EB;A4A<S, QF<K9E>B7B CB6989A<S;  
%CBEB5ABEF< BJ9A<64FP E<FG4J<<, E6S;4AAO9 E I<@<K9E><@< S6?9A<S@<, < 

CD<A<@4FP BEB;A4AAO9 D9L9A<S, BD<9AF<DGSEP A4 @BD4?PAB-AD46EF69AAO9 ABD@O < 
J9AABEF<;  

�BFB6ABEF< BJ9A<64FP E6Bё CB6989A<9 < CBEFGC>< E6B<I FB64D<M9= E CB;<J<= 
AD46EF69AAOI < CD46B6OI ABD@ < BEB;A4A<9 CBE?98EF6<= QF<I CBEFGC>B6;  

4) (BD@<DB64A<S >G?PFGDO ;8BDB6PS:  
#BA<@4A<S J9AABEF9= ;8BDB6B7B < 59;BC4EAB7B B5D4;4 :<;A<, A9B5IB8<@BEF< 

BF69FEF69AAB7B BFABL9A<S > EB5EF69AAB@G H<;<K9E>B@G < CE<I<K9E>B@G ;8BDB6PR;  
%B5?R89A<S CD46<? 59;BC4EAB7B B5D4M9A<S E 69M9EF64@< 6 5OFG, CB6E98A96AB= 

:<;A< < 6 FDG8B6B= 89SF9?PABEF<;  
#BA<@4A<S J9AABEF< CD46<? <A8<6<8G4?PAB7B < >B??9>F<6AB7B 59;BC4EAB7B 

CB6989A<S 6 E<FG4J<SI, G7DB:4RM<I ;8BDB6PR < :<;A< ?R89=;  
"EB;A4A<S CBE?98EF6<= < A9CD<SF<S 6D98AOI CD<6OK9> (GCBFD95?9A<S 4?>B7B?S, 

A4D>BF<>B6, >GD9A<S);  
5) &DG8B6B7B 6BEC<F4A<S:  
�B@@GA<>4F<6AB= >B@C9F9AFABEF< 6 GK95AB-<EE?98B64F9?PE>B= 89SF9?PABEF<, 

B5M9EF69AAB CB?9;AB=, F6BDK9E>B= < 8DG7<I 6<84I 89SF9?PABEF<;  
'EF4AB6>< A4 4>F<6AB9 GK4EF<9 6 D9L9A<< CD4>F<K9E><I ;484K EBJ<4?PAB= 

A4CD46?9AABEF< (6 D4@>4I E6B97B >?4EE4, L>B?O);  
�AF9D9E4 > CD4>F<K9E>B@G <;GK9A<R CDBH9EE<= D4;?<KAB7B DB84, 6 FB@ K<E?9 A4 

BEAB69 CD<@9A9A<S CD98@9FAOI ;A4A<= CB I<@<<;  
'64:9A<S > FDG8G, ?R8S@ FDG84 < D9;G?PF4F4@ FDG8B6B= 89SF9?PABEF<;  
�BFB6ABEF< > BEB;A4AAB@G 6O5BDG <A8<6<8G4?PAB= FD49>FBD<< B5D4;B64A<S, 

5G8GM9= CDBH9EE<< < D94?<;4J<< EB5EF69AAOI :<;A9AAOI C?4AB6 E GKёFB@ ?<KABEFAOI 
<AF9D9EB6, ECBEB5ABEF9= > I<@<<, <AF9D9EB6 < CBFD95ABEF9= B5M9EF64;  

6) 1>B?B7<K9E>B7B 6BEC<F4A<S:  
1>B?B7<K9E>< J9?9EBB5D4;AB7B BFABL9A<S > CD<DB89, >4> <EFBKA<>G 

EGM9EF6B64A<S :<;A< A4 �9@?9;  
#BA<@4A<S 7?B54?PAB7B I4D4>F9D4 Q>B?B7<K9E><I CDB5?9@, 6?<SA<S 

Q>BAB@<K9E><I CDBJ9EEB6 A4 EBEFBSA<9 CD<DB8AB= < EBJ<4?PAB= ED98O;  
"EB;A4A<S A9B5IB8<@BEF< <ECB?P;B64A<S 8BEF<:9A<= I<@<< 8?S D9L9A<S 

6BCDBEB6 D4J<BA4?PAB7B CD<DB8BCB?P;B64A<S;  
�>F<6AB7B A9CD<SF<S 89=EF6<=, CD<ABESM<I 6D98 B>DG:4RM9= CD<DB8AB= ED989, 

G@9A<S CDB7AB;<DB64FP A95?47BCD<SFAO9 Q>B?B7<K9E><9 CBE?98EF6<S CD98CD<A<@49@OI 
89=EF6<= < CD98BF6D4M4FP <I;  

!4?<K<S D4;6<FB7B Q>B?B7<K9E>B7B @OL?9A<S, Q>B?B7<K9E>B= >G?PFGDO, BCOF4 
89SF9?PABEF< Q>B?B7<K9E>B= A4CD46?9AABEF<, G@9A<S DG>B6B8EF6B64FPES <@< 6 
CB;A464F9?PAB=, >B@@GA<>4F<6AB= < EBJ<4?PAB= CD4>F<>9, ECBEB5ABEF< < G@9A<S 4>F<6AB 
CDBF<6BEFBSFP <89B?B7<< I9@BHB5<<;  

7) *9AABEF< A4GKAB7B CB;A4A<S:  
%HBD@<DB64AABEF< @<DB6B;;D9A<S, EBBF69FEF6GRM97B EB6D9@9AAB@G GDB6AR 

D4;6<F<S A4G>< < B5M9EF69AAB= CD4>F<><;  
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#BA<@4A<S EC9J<H<>< I<@<< >4> A4G><, BEB;A4A<S 9ё DB?< 6 HBD@<DB64A<< 
D4J<BA4?PAB7B A4GKAB7B @OL?9A<S, EB;84A<< J9?BEFAB7B CD98EF46?9A<S B5 B>DG:4RM9@ 
@<D9 >4> B 98<AEF69 CD<DB8O < K9?B69>4, 6 CB;A4A<< CD<DB8AOI ;4>BAB@9DABEF9= < 
D9L9A<< CDB5?9@ EBID4A9A<S CD<DB8AB7B D46AB69E<S;  

'59:8ёAABEF< 6 BEB5B= ;A4K<@BEF< I<@<< 8?S EB6D9@9AAB= J<6<?<;4J<<: 6 9ё 
7G@4A<EF<K9E>B= A4CD46?9AABEF< < 64:AB= DB?< 6 EB;84A<< AB6B= 54;O @4F9D<4?PAB= 
>G?PFGDO, D9L9A<< 7?B54?PAOI CDB5?9@ GEFB=K<6B7B D4;6<F<S K9?B69K9EF64 3 EODP96B=, 
QA9D79F<K9E>B=, C<M96B= < Q>B?B7<K9E>B= 59;BC4EABEF<, 6 D4;6<F<< @98<J<AO, 
B59EC9K9A<< GE?B6<= GEC9LAB7B FDG84 < Q>B?B7<K9E>< >B@HBDFAB= :<;A< >4:8B7B K?9A4 
B5M9EF64;  

�EF9EF69AAB-A4GKAB= 7D4@BFABEF<: CBA<@4A<S EGMABEF< @9FB8B6 CB;A4A<S, 
<ECB?P;G9@OI 6 9EF9EF69AAOI A4G>4I, ECBEB5ABEF< <ECB?P;B64FP CB?GK49@O9 ;A4A<S 8?S 
4A4?<;4 < B5NSEA9A<S S6?9A<= B>DG:4RM97B @<D4 < CDB<EIB8SM<I 6 Aё@ <;@9A9A<=, 
G@9A<S 89?4FP B5BEAB64AAO9 ;4>?RK9A<S A4 BEAB69 A4GKAOI H4>FB6 < <@9RM<IES 84AAOI 
E J9?PR CB?GK9A<S 8BEFB69DAOI 6O6B8B6;  

%CBEB5ABEF< E4@BEFBSF9?PAB <ECB?P;B64FP I<@<K9E><9 ;A4A<S 8?S D9L9A<S 
CDB5?9@ 6 D94?PAOI :<;A9AAOI E<FG4J<SI;  

�AF9D9E4 > CB;A4A<R < <EE?98B64F9?PE>B= 89SF9?PABEF<;  
7BFB6ABEF< < ECBEB5ABEF< > A9CD9DO6AB@G B5D4;B64A<R < E4@BB5D4;B64A<R, > 

4>F<6AB@G CB?GK9A<R AB6OI ;A4A<= CB I<@<< 6 EBBF69FEF6<< E :<;A9AAO@< 
CBFD95ABEFS@<;  

�AF9D9E4 > BEB59AABEFS@ FDG84 6 D4;?<KAOI EH9D4I CDBH9EE<BA4?PAB= 
89SF9?PABEF<.  
 

<5B0?@54<5B=KE: ;A4K<@O9 8?S HBD@<DB64A<S @<DB6B;;D9A<S B5GK4RM<IES 
@9:8<EJ<C?<A4DAO9 (@9:CD98@9FAO9) B5M9A4GKAO9 CBASF<S, BFD4:4RM<9 J9?BEFABEFP 
A4GKAB= >4DF<AO @<D4 < EC9J<H<>G @9FB8B6 CB;A4A<S, <ECB?P;G9@OI 6 9EF9EF69AAOI 
A4G>4I (@4F9D<S, 69M9EF6B, QA9D7<S, S6?9A<9, CDBJ9EE, E<EF9@4, A4GKAO= H4>F, CD<AJ<C, 
7<CBF9;4, ;4>BAB@9DABEFP, ;4>BA, F9BD<S, <EE?98B64A<9, A45?R89A<9, <;@9D9A<9, 
Q>EC9D<@9AF < 8DG7<9);  

'A<69DE4?PAO9 GK95AO9 89=EF6<S (CB;A464F9?PAO9, >B@@GA<>4F<6AO9, 
D97G?SF<6AO9), B59EC9K<64RM<9 HBD@<DB64A<9 HGA>J<BA4?PAB= 7D4@BFABEF< < 
EBJ<4?PAB= >B@C9F9AJ<< B5GK4RM<IES;  

%CBEB5ABEFP B5GK4RM<IES <ECB?P;B64FP BE6B9AAO9 @9:8<EJ<C?<A4DAO9, 
@<DB6B;;D9AK9E><9 ;A4A<S < GA<69DE4?PAO9 GK95AO9 89=EF6<S 6 CB;A464F9?PAB= < 
EBJ<4?PAB= CD4>F<>9.  

 9F4CD98@9FAO9 D9;G?PF4FO BFD4:4RF B6?489A<9 GA<69DE4?PAO@< GK95AO@< 
CB;A464F9?PAO@<, >B@@GA<>4F<6AO@< < D97G?SF<6AO@< 89=EF6<S@<. 

#>7=020B5;L=K5 C=825@A0;L=K5 CG51=K5 459AB28O  
�07>2K5 ;>38G5A:85 459AB28O:  
E4@BEFBSF9?PAB HBD@G?<DB64FP < 4>FG4?<;<DB64FP CDB5?9@G, 6E9EFBDBAA9 9ё 

D4EE@4FD<64FP;  
BCD989?SFP J9?< 89SF9?PABEF<, ;48464S C4D4@9FDO < >D<F9D<< <I 8BEF<:9A<S, 

EBBFABE<FP D9;G?PF4FO 89SF9?PABEF< E CBEF46?9AAO@< J9?S@<;  
<ECB?P;B64FP CD< BE6B9A<< ;A4A<= CD<ё@O ?B7<K9E>B7B @OL?9A<S 3 6O89?SFP 

I4D4>F9DAO9 CD<;A4>< CBASF<= < GEF4A46?<64FP <I 6;4<@BE6S;P, <ECB?P;B64FP 
EBBF69FEF6GRM<9 CBASF<S 8?S B5NSEA9A<S BF89?PAOI H4>FB6 < S6?9A<=;  

6O5<D4FP BEAB64A<S < >D<F9D<< 8?S >?4EE<H<>4J<< 69M9EF6 < I<@<K9E><I 
D94>J<=;  

GEF4A46?<64FP CD<K<AAB-E?98EF69AAO9 E6S;< @9:8G <;GK49@O@< S6?9A<S@<;  
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EFDB<FP ?B7<K9E><9 D4EEG:89A<S (<A8G>F<6AO9, 898G>F<6AO9, CB 4A4?B7<<), 
6OS6?SFP ;4>BAB@9DABEF< < CDBF<6BD9K<S 6 D4EE@4FD<649@OI S6?9A<SI, HBD@G?<DB64FP 
6O6B8O < ;4>?RK9A<S;  

CD<@9ASFP 6 CDBJ9EE9 CB;A4A<S, <ECB?P;G9@O9 6 I<@<< E<@6B?<K9E><9 (;A4>B6O9) 
@B89?<, CD9B5D4;B6O64FP @B89?PAO9 CD98EF46?9A<S 3 I<@<K9E><= ;A4> (E<@6B?) Q?9@9AF4, 
I<@<K9E>4S HBD@G?4, GD46A9A<9 I<@<K9E>B= D94>J<< 3 CD< D9L9A<< GK95AOI 
CB;A464F9?PAOI < CD4>F<K9E><I ;484K, CD<@9ASFP A4;64AAO9 @B89?PAO9 CD98EF46?9A<S 
8?S 6OS6?9A<S I4D4>F9DAOI CD<;A4>B6 <;GK49@OI 69M9EF6 < I<@<K9E><I D94>J<=.  

�07>2K5 8AA;54>20B5;LA:85 459AB28O:  
6?489FP BEAB64@< @9FB8B6 A4GKAB7B CB;A4A<S 69M9EF6 < I<@<K9E><I D94>J<=;  
HBD@G?<DB64FP J9?< < ;484K< <EE?98B64A<S, <ECB?P;B64FP CBEF46?9AAO9 < 

E4@BEFBSF9?PAB EHBD@G?<DB64AAO9 6BCDBEO 6 >4K9EF69 <AEFDG@9AF4 CB;A4A<S < BEAB6O 
8?S HBD@<DB64A<S 7<CBF9;O CB CDB69D>9 CD46<?PABEF< 6OE>4;O649@OI EG:89A<=;  

6?489FP A46O>4@< E4@BEFBSF9?PAB7B C?4A<DB64A<S < CDB6989A<S GK9A<K9E><I 
Q>EC9D<@9AFB6, EB69DL9AEF6B64FP G@9A<S A45?R84FP ;4 IB8B@ CDBJ9EE4, E4@BEFBSF9?PAB 
CDB7AB;<DB64FP 97B D9;G?PF4F, HBD@G?<DB64FP B5B5M9A<S < 6O6B8O BFABE<F9?PAB 
8BEFB69DABEF< D9;G?PF4FB6 <EE?98B64A<S, EBEF46?SFP B5BEAB64AAO= BFKёF B CDB89?4AAB= 
D45BF9;  

CD<B5D9F4FP BCOF GK9A<K9E>B= <EE?98B64F9?PE>B= < CDB9>FAB= 89SF9?PABEF<, 
CDBS6?SFP ECBEB5ABEFP < 7BFB6ABEFP > E4@BEFBSF9?PAB@G CB<E>G @9FB8B6 D9L9A<S 
CD4>F<K9E><I ;484K, CD<@9A9A<R D4;?<KAOI @9FB8B6 CB;A4A<S.  

$01>B0 A 8=D>@<0F859:  
BD<9AF<DB64FPES 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<< (A4GKAB-CBCG?SDA4S 

?<F9D4FGD4 I<@<K9E>B7B EB89D:4A<S, ECD46BKAO9 CBEB5<S, D9EGDEO �AF9DA9F4), 
4A4?<;<DB64FP <AHBD@4J<R D4;?<KAOI 6<8B6 < HBD@ CD98EF46?9A<S, >D<F<K9E>< 
BJ9A<64FP 9ё 8BEFB69DABEFP < A9CDBF<6BD9K<6BEFP;  

HBD@G?<DB64FP ;4CDBEO < CD<@9ASFP D4;?<KAO9 @9FB8O CD< CB<E>9 < BF5BD9 
<AHBD@4J<<, A9B5IB8<@B= 8?S 6OCB?A9A<S GK95AOI ;484K BCD989?ёAAB7B F<C4;  

CD<B5D9F4FP BCOF <ECB?P;B64A<S <AHBD@4J<BAAB->B@@GA<>4F<6AOI F9IAB?B7<= < 
D4;?<KAOI CB<E>B6OI E<EF9@;  

E4@BEFBSF9?PAB 6O5<D4FP BCF<@4?PAGR HBD@G CD98EF46?9A<S <AHBD@4J<< (EI9@O, 
7D4H<><, 8<47D4@@O, F45?<JO, D<EGA>< < 8DG7<9);  

<ECB?P;B64FP A4GKAO= S;O> 6 >4K9EF69 ED98EF64 CD< D45BF9 E I<@<K9E>B= 
<AHBD@4J<9=: CD<@9ASFP @9:CD98@9FAO9 (H<;<K9E><9 < @4F9@4F<K9E><9) ;A4>< < 
E<@6B?O, HBD@G?O, 455D96<4FGDO, AB@9A>?4FGDG;  

<ECB?P;B64FP < CD9B5D4;B6O64FP ;A4>B6B-E<@6B?<K9E><9 ED98EF64 A47?S8ABEF<.  
�><<C=8:0B82=K5 C=825@A0;L=K5 CG51=K5 459AB28O:  
;48464FP 6BCDBEO CB EGM9EF6G B5EG:849@B= F9@O 6 IB89 8<4?B74 </<?< 8<E>GEE<<, 

6OE>4;O64FP <89<, HBD@G?<DB64FP E6B< CD98?B:9A<S BFABE<F9?PAB 6OCB?A9A<S 
CD98?B:9AAB= ;484K<;  

6OEFGC4FP E CD9;9AF4J<9= D9;G?PF4FB6 CB;A464F9?PAB= 89SF9?PABEF<, CB?GK9AAOI 
E4@BEFBSF9?PAB <?< EB6@9EFAB EB E69DEFA<>4@< CD< 6OCB?A9A<< I<@<K9E>B7B 
Q>EC9D<@9AF4, CD4>F<K9E>B= D45BFO CB <EE?98B64A<R E6B=EF6 <;GK49@OI 69M9EF6, 
D94?<;4J<< GK95AB7B CDB9>F4 < HBD@G?<DB64FP 6O6B8O CB D9;G?PF4F4@ CDB698ёAAOI 
<EE?98B64A<= CGFё@ EB7?4EB64A<S CB;<J<= 6 IB89 B5EG:89A<S < B5@9A4 @A9A<S@<.  

$53C;OB82=K5 C=825@A0;L=K5 CG51=K5 459AB28O  
E4@BEFBSF9?PAB C?4A<DB64FP < BEGM9EF6?SFP E6BR CB;A464F9?PAGR 89SF9?PABEFP, 

BCD989?SS 9ё J9?< < ;484K<, >BAFDB?<DB64FP < CB @9D9 A9B5IB8<@BEF< >BDD9>F<DB64FP 
CD98?4749@O= 4?7BD<F@ 89=EF6<= CD< 6OCB?A9A<< GK95AOI < <EE?98B64F9?PE><I ;484K, 
6O5<D4FP A4<5B?99 QHH9>F<6AO= ECBEB5 <I D9L9A<S E GKёFB@ CB?GK9A<S AB6OI ;A4A<= B 
69M9EF64I < I<@<K9E><I D94>J<SI;  
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BEGM9EF6?SFP E4@B>BAFDB?P E6B9= 89SF9?PABEF< A4 BEAB69 E4@B4A4?<;4 < 
E4@BBJ9A><.  

 
 

 

 

 

?@54<5B=KE: CD98@9FAO9 D9;G?PF4FO BE6B9A<S >GDE4 «"D74A<K9E>4S I<@<S» 
BFD4:4RF:  

EHBD@<DB64AABEFP CD98EF46?9A<= B I<@<K9E>B= EBEF46?SRM9= 9EF9EF69AAB- 
A4GKAB= >4DF<AO @<D4, DB?< I<@<< 6 CB;A4A<< S6?9A<= CD<DB8O, 6 HBD@<DB64A<< 
@OL?9A<S < >G?PFGDO ?<KABEF<, 9ё HGA>J<BA4?PAB= 7D4@BFABEF<, A9B5IB8<@B= 8?S 
D9L9A<S CD4>F<K9E><I ;484K < Q>B?B7<K9E>< B5BEAB64AAB7B BFABL9A<S > E6B9@G 
;8BDB6PR < CD<DB8AB= ED989;  

6?489A<9 E<EF9@B= I<@<K9E><I ;A4A<=, >BFBD4S 6>?RK49F: BEAB6BCB?474RM<9 
CBASF<S (I<@<K9E><= Q?9@9AF, 4FB@, Q?9>FDBAA4S B5B?BK>4 4FB@4, @B?9>G?4, 64?9AFABEFP, 
Q?9>FDBBFD<J4F9?PABEFP, I<@<K9E>4S E6S;P, EFDG>FGDA4S HBD@G?4 (D4;6ёDAGF4S < 
EB>D4MёAA4S), @B?P, @B?SDA4S @4EE4, @B?SDAO= B5Nё@, G7?9DB8AO= E>9?9F, 
HGA>J<BA4?PA4S 7DGCC4, D48<>4?, <;B@9D<S, <;B@9DO, 7B@B?B7<K9E><= DS8, 7B@B?B7<, 
G7?96B8BDB8O, ><E?BDB8 < 4;BFEB89D:4M<9 EB98<A9A<S, @BAB@9D, CB?<@9D, EFDG>FGDAB9 
;69AB, 6OEB>B@B?9>G?SDAO9 EB98<A9A<S); F9BD<< < ;4>BAO (F9BD<S EFDB9A<S BD74A<K9E><I 
69M9EF6 �. . �GF?9DB64, ;4>BA EBID4A9A<S @4EEO 69M9EF6); ;4>BAB@9DABEF<, 
E<@6B?<K9E><= S;O> I<@<<; @<DB6B;;D9AK9E><9 ;A4A<S, ?9:4M<9 6 BEAB69 CBA<@4A<S 
CD<K<AABEF< < E<EF9@ABEF< I<@<K9E><I S6?9A<=, H4>FB?B7<K9E><9 E6989A<S B E6B=EF64I, 
EBEF469, CB?GK9A<< < 59;BC4EAB@ <ECB?P;B64A<< 64:A9=L<I BD74A<K9E><I 69M9EF6 6 5OFG 
< CD4>F<K9E>B= 89SF9?PABEF< K9?B69>4;  

EHBD@<DB64AABEFP G@9A<= 6OS6?SFP I4D4>F9DAO9 CD<;A4>< CBASF<=, GEF4A46?<64FP 
<I 6;4<@BE6S;P, <ECB?P;B64FP EBBF69FEF6GRM<9 CBASF<S CD< BC<E4A<< EBEF464, EFDB9A<S < 
CD96D4M9A<= BD74A<K9E><I EB98<A9A<=;  

EHBD@<DB64AABEFP G@9A<= <ECB?P;B64FP I<@<K9E>GR E<@6B?<>G 8?S EBEF46?9A<S 
@B?9>G?SDAOI < EFDG>FGDAOI (D4;6ёDAGFB=, EB>D4MёAAB=) HBD@G? BD74A<K9E><I 69M9EF6 
< GD46A9A<= I<@<K9E><I D94>J<=, <;7BF46?<64FP @B89?< @B?9>G? BD74A<K9E><I 69M9EF6 
8?S <??REFD4J<< <I I<@<K9E>B7B < CDBEFD4AEF69AAB7B EFDB9A<S;  

EHBD@<DB64AABEFP G@9A<= GEF4A46?<64FP CD<A48?9:ABEFP <;GK9AAOI 
BD74A<K9E><I 69M9EF6 CB <I EBEF46G < EFDB9A<R > BCD989?ёAAB@G >?4EEG/7DGCC9  

EB98<A9A<= (G7?96B8BDB8O, ><E?BDB8 < 4;BFEB89D:4M<9 EB98<A9A<S, 
6OEB>B@B?9>G?SDAO9 EB98<A9A<S), 8464FP <@ A4;64A<S CB E<EF9@4F<K9E>B= AB@9A>?4FGD9 
(IUPAC), 4 F4>:9 CD<6B8<FP FD<6<4?PAO9 A4;64A<S BF89?PAOI BD74A<K9E><I 69M9EF6 
(QF<?9A, CDBC<?9A, 4J9F<?9A, QF<?9A7?<>B?P, 7?<J9D<A, H9AB?, HBD@4?P897<8, 
4J9F4?P897<8, @GD46P<A4S ><E?BF4, G>EGEA4S ><E?BF4, B?9<AB64S ><E?BF4, EF94D<AB64S 
><E?BF4, 7?R>B;4, HDG>FB;4, >D4I@4?, J9??R?B;4, 7?<J<A);  

EHBD@<DB64AABEFP G@9A<S BCD989?SFP 6<8O I<@<K9E>B= E6S;< 6 BD74A<K9E><I 
EB98<A9A<SI (B8<A4DAO9 < >D4FAO9);  

EHBD@<DB64AABEFP G@9A<S CD<@9ASFP CB?B:9A<S F9BD<< EFDB9A<S BD74A<K9E><I 
69M9EF6 �. . �GF?9DB64 8?S B5NSEA9A<S ;46<E<@BEF< E6B=EF6 69M9EF6 BF <I EBEF464 < 
EFDB9A<S; ;4>BA EBID4A9A<S @4EEO 69M9EF6;  

EHBD@<DB64AABEFP G@9A<= I4D4>F9D<;B64FP EBEF46, EFDB9A<9, H<;<K9E><9 < 
I<@<K9E><9 E6B=EF64 F<C<KAOI CD98EF46<F9?9= D4;?<KAOI >?4EEB6 BD74A<K9E><I 69M9EF6 
(@9F4A, QF4A, QF<?9A, CDBC<?9A, 4J9F<?9A, 5GF48<9A-1,3, @9F<?5GF48<9A- 1,3, 59A;B?, 
@9F4AB?, QF4AB?, QF<?9A7?<>B?P, 7?<J9D<A, H9AB?, 4J9F4?P897<8, @GD46P<A4S < G>EGEA4S 
><E?BFO, 7?R>B;4, >D4I@4?, J9??R?B;4, 4@<ABG>EGEA4S ><E?BF4), <??REFD<DB64FP 
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79A9F<K9E>GR E6S;P @9:8G A<@< GD46A9A<S@< EBBF69FEF6GRM<I I<@<K9E><I D94>J<= E 
<ECB?P;B64A<9@ EFDG>FGDAOI HBD@G?;  

EHBD@<DB64AABEFP G@9A<S I4D4>F9D<;B64FP <EFBKA<>< G7?96B8BDB8AB7B EODPS 
(A9HFP, CD<DB8AO= 74;, G7B?P), ECBEB5O <I C9D9D45BF>< < CD4>F<K9E>B9 CD<@9A9A<9 
CDB8G>FB6 C9D9D45BF><;  

EHBD@<DB64AABEFP G@9A<= CDB6B8<FP 6OK<E?9A<S CB I<@<K9E><@ GD46A9A<S@ 
(@4EEO, B5Nё@4, >B?<K9EF64 <EIB8AB7B 69M9EF64 <?< CDB8G>F4 D94>J<< CB <;69EFAO@ 
@4EE9, B5Nё@G, >B?<K9EF6G B8AB7B <; <EIB8AOI 69M9EF6 <?< CDB8G>FB6 D94>J<<);  

EHBD@<DB64AABEFP G@9A<= 6?489FP E<EF9@B= ;A4A<= B5 BEAB6AOI @9FB84I 
A4GKAB7B CB;A4A<S, <ECB?P;G9@OI 6 I<@<< CD< <;GK9A<< 69M9EF6 < I<@<K9E><I S6?9A<= 
(A45?R89A<9, <;@9D9A<9, Q>EC9D<@9AF, @B89?<DB64A<9), <ECB?P;B64FP E<EF9@AO9 
I<@<K9E><9 ;A4A<S 8?S CD<ASF<S D9L9A<= 6 >BA>D9FAOI :<;A9AAOI E<FG4J<SI, E6S;4AAOI 
E 69M9EF64@< < <I CD<@9A9A<9@;  

EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 CB?P;B64A<S I<@<K9E>B= CBEG8B= < 
?45BD4FBDAO@ B5BDG8B64A<9@, 4 F4>:9 CD46<?4 B5D4M9A<S E 69M9EF64@< 6 EBBF69FEF6<< E 
<AEFDG>J<S@< CB 6OCB?A9A<R ?45BD4FBDAOI I<@<K9E><I BCOFB6;  

EHBD@<DB64AABEFP G@9A<= C?4A<DB64FP < 6OCB?ASFP I<@<K9E><= Q>EC9D<@9AF 
(CD96D4M9A<S BD74A<K9E><I 69M9EF6 CD< A47D964A<<, CB?GK9A<9 QF<?9A4 < <;GK9A<9 97B 
E6B=EF6, >4K9EF69AAO9 D94>J<< BD74A<K9E><I 69M9EF6, 89A4FGD4J<S 59?>B6 CD< 
A47D964A<<, J69FAO9 D94>J<< 59?>B6) 6 EBBF69FEF6<< E CD46<?4@< F9IA<>< 59;BC4EABEF< 
CD< B5D4M9A<< E 69M9EF64@< < ?45BD4FBDAO@ B5BDG8B64A<9@, CD98EF46?SFP D9;G?PF4FO 
I<@<K9E>B7B Q>EC9D<@9AF4 6 HBD@9 ;4C<E< GD46A9A<= EBBF69FEF6GRM<I D94>J<= < 
HBD@G?<DB64FP 6O6B8O A4 BEAB69 QF<I D9;G?PF4FB6;  

EHBD@<DB64AABEFP G@9A<= >D<F<K9E>< 4A4?<;<DB64FP I<@<K9E>GR <AHBD@4J<R, 
CB?GK49@GR <; D4;AOI <EFBKA<>B6 (ED98EF64 @4EEB6B= <AHBD@4J<<, �AF9DA9F < 8DG7<I);  

EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 Q>B?B7<K9E>< J9?9EBB5D4;AB7B 
CB6989A<S 6 5OFG < FDG8B6B= 89SF9?PABEF< 6 J9?SI EBID4A9A<S E6B97B ;8BDB6PS < 
B>DG:4RM9= CD<DB8AB= ED98O, BEB;A464FP BC4EABEFP 6B;89=EF6<S A4 :<6O9 BD74A<;@O 
BCD989?ёAAOI BD74A<K9E><I 69M9EF6, CBA<@4S E@OE? CB>4;4F9?S #��, CBSEASFP A4 
CD<@9D4I ECBEB5O G@9APL9A<S < CD98BF6D4M9A<S <I 6D98AB7B 6B;89=EF6<S A4 BD74A<;@ 
K9?B69>4;  

8?S B5GK4RM<IES E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS: G@9A<9 CD<@9ASFP 
;A4A<S B5 BEAB6AOI 8BEFGCAOI @9FB84I CB;A4A<S 69M9EF6 < I<@<K9E><I S6?9A<=;  

8?S E?9COI < E?45B6<8SM<I B5GK4RM<IES: G@9A<9 <ECB?P;B64FP D9?P9HAB 
FBK9KAGR E<EF9@G B5B;A4K9A<= �. �D4=?S 8?S ;4C<E< I<@<K9E><I HBD@G?.  

#D98@9FAO9 D9;G?PF4FO BE6B9A<S >GDE4 «"5M4S < A9BD74A<K9E>4S I<@<S» 
BFD4:4RF:  

EHBD@<DB64AABEFP CD98EF46?9A<=: B I<@<K9E>B= EBEF46?SRM9= 9EF9EF69AAB-
A4GKAB= >4DF<AO @<D4, DB?< I<@<< 6 CB;A4A<< S6?9A<= CD<DB8O, 6 HBD@<DB64A<< 
@OL?9A<S < >G?PFGDO ?<KABEF<, 9ё HGA>J<BA4?PAB= 7D4@BFABEF<, A9B5IB8<@B= 8?S 
D9L9A<S CD4>F<K9E><I ;484K < Q>B?B7<K9E>< B5BEAB64AAB7B BFABL9A<S > E6B9@G 
;8BDB6PR < CD<DB8AB= ED989;  

6?489A<9 E<EF9@B= I<@<K9E><I ;A4A<=, >BFBD4S 6>?RK49F: BEAB6BCB?474RM<9 
CBASF<S (I<@<K9E><= Q?9@9AF, 4FB@, <;BFBC, s-, p-, d- Q?9>FDBAAO9 BD5<F4?< 4FB@B6, <BA, 
@B?9>G?4, @B?P, @B?SDAO= B5Nё@, 64?9AFABEFP, Q?9>FDBBFD<J4F9?PABEFP, EF9C9AP 
B><E?9A<S, I<@<K9E>4S E6S;P (>B64?9AFA4S, <BAA4S, @9F4??<K9E>4S, 6B8BDB8A4S), 
>D<EF4??<K9E>4S D9LёF>4, F<CO I<@<K9E><I D94>J<=, D4EF6BD, Q?9>FDB?<FO, 
A9Q?9>FDB?<FO, Q?9>FDB?<F<K9E>4S 8<EEBJ<4J<S, B><E?<F9?P, 6BEEF4AB6<F9?P, E>BDBEFP 
I<@<K9E>B= D94>J<<, I<@<K9E>B9 D46AB69E<9); F9BD<< < ;4>BAO (F9BD<S 
Q?9>FDB?<F<K9E>B= 8<EEBJ<4J<<, C9D<B8<K9E><= ;4>BA �.�.  9A89?9964, ;4>BA 
EBID4A9A<S @4EEO 69M9EF6, ;4>BA EBID4A9A<S < CD96D4M9A<S QA9D7<< CD< I<@<K9E><I 
D94>J<SI), ;4>BAB@9DABEF<, E<@6B?<K9E><= S;O> I<@<<, @<DB6B;;D9AK9E><9 ;A4A<S, 
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?9:4M<9 6 BEAB69 CBA<@4A<S CD<K<AABEF< < E<EF9@ABEF< I<@<K9E><I S6?9A<=, 
H4>FB?B7<K9E><9 E6989A<S B E6B=EF64I, EBEF469, CB?GK9A<< < 59;BC4EAB@ <ECB?P;B64A<< 
64:A9=L<I A9BD74A<K9E><I 69M9EF6 6 5OFG < CD4>F<K9E>B= 89SF9?PABEF< K9?B69>4;  

EHBD@<DB64AABEFP G@9A<= 6OS6?SFP I4D4>F9DAO9 CD<;A4>< CBASF<=, GEF4A46?<64FP 
<I 6;4<@BE6S;P, <ECB?P;B64FP EBBF69FEF6GRM<9 CBASF<S CD< BC<E4A<< A9BD74A<K9E><I 
69M9EF6 < <I CD96D4M9A<=;  

EHBD@<DB64AABEFP G@9A<= <ECB?P;B64FP I<@<K9E>GR E<@6B?<>G 8?S EBEF46?9A<S 
HBD@G? 69M9EF6 < GD46A9A<= I<@<K9E><I D94>J<=, E<EF9@4F<K9E>GR AB@9A>?4FGDG 
(IUPAC) < FD<6<4?PAO9 A4;64A<S BF89?PAOI A9BD74A<K9E><I 69M9EF6 (G74DAO= 74;, 
G7?9><E?O= 74;, 4@@<4>, 74LёA4S <;69EFP, A974LёA4S <;69EFP, C<FP964S EB84, C<D<F < 
8DG7<9);  

EHBD@<DB64AABEFP G@9A<= BCD989?SFP 64?9AFABEFP < EF9C9AP B><E?9A<S 
I<@<K9E><I Q?9@9AFB6 6 EB98<A9A<SI D4;?<KAB7B EBEF464, 6<8 I<@<K9E>B= E6S;< 
(>B64?9AFA4S, <BAA4S, @9F4??<K9E>4S, 6B8BDB8A4S) 6 EB98<A9A<SI, F<C >D<EF4??<K9E>B= 
D9LёF>< >BA>D9FAB7B 69M9EF64 (4FB@A4S, @B?9>G?SDA4S, <BAA4S, @9F4??<K9E>4S), I4D4>F9D 
ED98O 6 6B8AOI D4EF6BD4I A9BD74A<K9E><I EB98<A9A<=;  

EHBD@<DB64AABEFP G@9A<= GEF4A46?<64FP CD<A48?9:ABEFP A9BD74A<K9E><I 69M9EF6 
CB <I EBEF46G > BCD989?ёAAB@G >?4EEG/7DGCC9 EB98<A9A<= (CDBEFO9 69M9EF64 3 @9F4??O < 
A9@9F4??O, B>E<8O, BEAB64A<S, ><E?BFO, 4@HBF9DAO9 7<8DB>E<8O, EB?<);  

EHBD@<DB64AABEFP G@9A<= D4E>DO64FP E@OE? C9D<B8<K9E>B7B ;4>BA4 �.�. 
 9A89?9964 < 89@BAEFD<DB64FP 97B E<EF9@4F<;<DGRMGR, B5NSEA<F9?PAGR < 
CDB7ABEF<K9E>GR HGA>J<<;  

EHBD@<DB64AABEFP G@9A<= I4D4>F9D<;B64FP Q?9>FDBAAB9 EFDB9A<9 4FB@B6 
I<@<K9E><I Q?9@9AFB6 134 C9D<B8B6 #9D<B8<K9E>B= E<EF9@O I<@<K9E><I Q?9@9AFB6 �.�. 
 9A89?9964, <ECB?P;GS CBASF<S «s-, p-, d-Q?9>FDBAAO9 BD5<F4?<», «QA9D79F<K9E><9 
GDB6A<», B5NSEASFP ;4>BAB@9DABEF< <;@9A9A<S E6B=EF6 I<@<K9E><I Q?9@9AFB6 < <I 
EB98<A9A<= CB C9D<B84@ < 7DGCC4@ #9D<B8<K9E>B= E<EF9@O I<@<K9E><I Q?9@9AFB6 �.�. 
 9A89?9964;  

EHBD@<DB64AABEFP G@9A<= I4D4>F9D<;B64FP (BC<EO64FP) B5M<9 I<@<K9E><9 
E6B=EF64 A9BD74A<K9E><I 69M9EF6 D4;?<KAOI >?4EEB6, CB8F69D:84FP EGM9EF6B64A<9 
79A9F<K9E>B= E6S;< @9:8G A9BD74A<K9E><@< 69M9EF64@< E CB@BMPR GD46A9A<= 
EBBF69FEF6GRM<I I<@<K9E><I D94>J<=;  

EHBD@<DB64AABEFP G@9A<S >?4EE<H<J<DB64FP I<@<K9E><9 D94>J<< CB D4;?<KAO@ 
CD<;A4>4@ (K<E?G < EBEF46G D947<DGRM<I 69M9EF6, F9C?B6B@G QHH9>FG D94>J<<, 
<;@9A9A<R EF9C9A9= B><E?9A<S Q?9@9AFB6, B5D4F<@BEF< D94>J<<, GK4EF<R >4F4?<;4FBD4);  

EHBD@<DB64AABEFP G@9A<= EBEF46?SFP GD46A9A<S D94>J<= D4;?<KAOI F<CB6, CB?AO9 
< EB>D4MёAAO9 GD46A9A<S D94>J<= <BAAB7B B5@9A4, GK<FO64S GE?B6<S, CD< >BFBDOI QF< 
D94>J<< <8GF 8B >BAJ4;  

EHBD@<DB64AABEFP G@9A<= CDB6B8<FP D94>J<<, CB8F69D:84RM<9 >4K9EF69AAO= 
EBEF46 D4;?<KAOI A9BD74A<K9E><I 69M9EF6, D4ECB;A464FP BCOFAO@ CGFё@ <BAO, 
CD<EGFEF6GRM<9 6 6B8AOI D4EF6BD4I A9BD74A<K9E><I 69M9EF6;  

EHBD@<DB64AABEFP G@9A<= D4E>DO64FP EGMABEFP B><E?<F9?PAB- 6BEEF4AB6<F9?PAOI 
D94>J<= CBED98EF6B@ EBEF46?9A<S Q?9>FDBAAB7B 54?4AE4 QF<I D94>J<=;  

EHBD@<DB64AABEFP G@9A<= B5NSEASFP ;46<E<@BEFP E>BDBEF< I<@<K9E>B= D94>J<< BF 
D4;?<KAOI H4>FBDB6; I4D4>F9D E@9M9A<S I<@<K9E>B7B D46AB69E<S 6 ;46<E<@BEF< BF 
6A9LA97B 6B;89=EF6<S (CD<AJ<C �9 ,4F9?P9);  

EHBD@<DB64AABEFP G@9A<= I4D4>F9D<;B64FP I<@<K9E><9 CDBJ9EEO, ?9:4M<9 6 
BEAB69 CDB@OL?9AAB7B CB?GK9A<S E9DAB= ><E?BFO, 4@@<4>4, 4 F4>:9 EHBD@<DB64AABEFP 
CD98EF46?9A<= B5 B5M<I A4GKAOI CD<AJ<C4I < Q>B?B7<K9E><I CDB5?9@4I I<@<K9E>B7B 
CDB<;6B8EF64;  

EHBD@<DB64AABEFP G@9A<= CDB6B8<FP 6OK<E?9A<S E <ECB?P;B64A<9@ CBASF<S 
«@4EEB64S 8B?S 69M9EF64 6 D4EF6BD9», B5Nё@AOI BFABL9A<= 74;B6 CD< I<@<K9E><I 
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D94>J<SI, @4EEO 69M9EF64 <?< B5Nё@4 74;B6 CB <;69EFAB@G >B?<K9EF6G 69M9EF64, @4EE9 
<?< B5Nё@G B8AB7B <; GK4EF6GRM<I 6 D94>J<< 69M9EF6, F9C?B6B7B QHH9>F4 D94>J<< A4 
BEAB69 ;4>BAB6 EBID4A9A<S @4EEO 69M9EF6, CD96D4M9A<S < EBID4A9A<S QA9D7<<;  

EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 CB?P;B64A<S I<@<K9E>B= CBEG8B= < 
?45BD4FBDAO@ B5BDG8B64A<9@, 4 F4>:9 CD46<?4 B5D4M9A<S E 69M9EF64@< 6 EBBF69FEF6<< E 
<AEFDG>J<S@< CB 6OCB?A9A<R ?45BD4FBDAOI I<@<K9E><I BCOFB6;  

EHBD@<DB64AABEFP G@9A<= C?4A<DB64FP < 6OCB?ASFP I<@<K9E><= Q>EC9D<@9AF 
(D4;?B:9A<9 C9DB>E<84 6B8BDB84 6 CD<EGFEF6<< >4F4?<;4FBD4, BCD989?9A<9 ED98O 
D4EF6BDB6 69M9EF6 E CB@BMPR GA<69DE4?PAB7B <A8<>4FBD4, 6?<SA<9 D4;?<KAOI H4>FBDB6 
A4 E>BDBEFP I<@<K9E>B= D94>J<<, D94>J<< <BAAB7B B5@9A4, >4K9EF69AAO9 D94>J<< A4 
EG?PH4F-, >4D5BA4F- < I?BD<8-4A<BAO, A4 >4F<BA 4@@BA<S, D9L9A<9 Q>EC9D<@9AF4?PAOI 
;484K CB F9@4@ « 9F4??O» < «!9@9F4??O») 6 EBBF69FEF6<< E CD46<?4@< F9IA<>< 
59;BC4EABEF< CD< B5D4M9A<< E 69M9EF64@< < ?45BD4FBDAO@ B5BDG8B64A<9@, CD98EF46?SFP 
D9;G?PF4FO I<@<K9E>B7B Q>EC9D<@9AF4 6 HBD@9 ;4C<E< GD46A9A<= EBBF69FEF6GRM<I 
D94>J<= < HBD@G?<DB64FP 6O6B8O A4 BEAB69 QF<I D9;G?PF4FB6;  

EHBD@<DB64AABEFP G@9A<= >D<F<K9E>< 4A4?<;<DB64FP I<@<K9E>GR <AHBD@4J<R, 
CB?GK49@GR <; D4;AOI <EFBKA<>B6 (ED98EF64 @4EEB6B= >B@@GA<>4J<<, �AF9DA9F < 
8DG7<I);  

EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 Q>B?B7<K9E>< J9?9EBB5D4;AB7B 
CB6989A<S 6 5OFG < FDG8B6B= 89SF9?PABEF< 6 J9?SI EBID4A9A<S E6B97B ;8BDB6PS < 
B>DG:4RM9= CD<DB8AB= ED98O, BEB;A464FP BC4EABEFP 6B;89=EF6<S A4 :<6O9 BD74A<;@O 
BCD989?ёAAOI 69M9EF6, CBA<@4S E@OE? CB>4;4F9?S #��, CBSEASFP A4 CD<@9D4I ECBEB5O 
G@9APL9A<S < CD98BF6D4M9A<S <I 6D98AB7B 6B;89=EF6<S A4 BD74A<;@ K9?B69>4;  

8?S B5GK4RM<IES E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS: G@9A<9 CD<@9ASFP 
;A4A<S B5 BEAB6AOI 8BEFGCAOI @9FB84I CB;A4A<S 69M9EF6 < I<@<K9E><I S6?9A<=;  

8?S E?9COI < E?45B6<8SM<I B5GK4RM<IES: G@9A<9 <ECB?P;B64FP D9?P9HAB 
FBK9KAGR E<EF9@G B5B;A4K9A<= �. �D4=?S 8?S ;4C<E< I<@<K9E><I HBD@G?.  
 

2. %&$'�&'$� � %"��$��!�� ��%*�#��!Ы 

2.1 "1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

 

"G=0O D>@<0 >1CG5=8O 
�<8 GK95AB= D45BFO �5N9@ K4EB6 

"1J5< >1@07>20B5;L=>9 ?@>3@0<<K 72 

$01>B0 >1CG0NI8EAO 2> 2708<>459AB288 A ?@5?>4020B5;5<  

6 FB@ K<E?9:  

?9>J<< (GDB><) 36 

6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< CD98GE@BFD9AB) * 

CD4>F<K9E><9 ;4ASF<S 36 

6 HBD@9 CD4>F<K9E>B= CB87BFB6>< (9E?< CD98GE@BFD9AB) * 

#DB@9:GFBKA4S 4FF9EF4J<S 6 HBD@9 <FB7B6B= >BAFDB?PAB= D45BFO 6 1 

E9@9EFD9 
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2.2. &5<0B8G5A:89 ?;0= 8 A>45@60=85 48AF8?;8=K 

 
"KA4S HBD@4 B5GK9A<S 

 
 

!08<5=>20=85 @0745;>2 8 B5< 

 

 

%>45@60=85 CG51=>3> <0B5@80;0 
 

"1J5< G0A>2 

 

'@>25=L >A2>5=8O 

1 2 3  

 
 
$0745; 1. &5>@5B8G5A:85 >A=>2K >@30=8G5A:>9 E8<88 

 
&5<0 1.1.  #@54<5B 
>@30=8G5A:>9 E8<88  

 

#D98@9F BD74A<K9E>B= I<@<<: 
9ё 6B;A<>AB69A<9, D4;6<F<9 < ;A4K9A<9 6 CB?GK9A<< 
AB6OI 69M9EF6 < @4F9D<4?B6. %FDG>FGDAO9 HBD@G?O 
BD74A<K9E><I 69M9EF6. �B@B?B7<S, <;B@9D<S. 
)<@<K9E>4S E6S;P 
6 BD74A<K9E><I EB98<A9A<SI: >D4FAO9 E6S;<, σ- < Ã-
E6S;<. 
!B@9A>?4FGD4 BD74A<K9E><I EB98<A9A<= 
(E<EF9@4F<K9E>4S) < FD<6<4?PAO9 A4;64A<S 64:A9=L<I 
CD98EF46<F9?9= >?4EEB6 BD74A<K9E><I 69M9EF6.  

2 1 

&5<0 1.2. &5>@8O AB@>5=8O 
>@30=8G5A:8E A>548=5=89 �. . 

�CB;5@>20 
#@0:B8G5A:>5 70=OB85 «&9BD<S EFDB9A<S BD74A<K9E><I 
EB98<A9A<= �. . �GF?9DB64» 

&9BD<S EFDB9A<S BD74A<K9E><I EB98<A9A<= 
�. . �GF?9DB64, 9ё BEAB6AO9 CB?B:9A<S. %FDG>FGDAO9 
HBD@G?O BD74A<K9E><I 69M9EF6. �B@B?B7<S, <;B@9D<S. 
)<@<K9E>4S E6S;P 
6 BD74A<K9E><I EB98<A9A<SI: >D4FAO9 E6S;<, σ- < Ã-
E6S;<. 
#D98EF46?9A<9 B >?4EE<H<>4J<< BD74A<K9E><I 69M9EF6. 
!B@9A>?4FGD4 BD74A<K9E><I EB98<A9A<= 
(E<EF9@4F<K9E>4S) < FD<6<4?PAO9 A4;64A<S 64:A9=L<I 
CD98EF46<F9?9= >?4EEB6 BD74A<K9E><I 69M9EF6.  

2 2 - 3 
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$0745; 2. '3;52>4>@>4K  
&5<0 2.1. #@545;L=K5 
C3;52>4>@>4K 3 0;:0=K  

#@0:B8G5A:>5 70=OB85 «#D989?PAO9 G7?96B8BDB8O 3 
4?>4AO» 

�?>4AO: EBEF46 < EFDB9A<9, 7B@B?B7<K9E><= DS8.  9F4A 
< QF4A 3 CDBEF9=L<9 CD98EF46<F9?< 4?>4AB6: EBEF46, 
I<@<K9E>B9 EFDB9A<9, H<;<K9E><9 < I<@<K9E><9 
E6B=EF64 (D94>J<< ;4@9M9A<S < 7BD9A<S), A4IB:89A<9 6 
CD<DB89, CB?GK9A<9 < CD<@9A9A<9  

2 2 - 3 

&5<0 2.2. !5?@545;L=K5 
C3;52>4>@>4K: 0;:5=K 

 

�?>9AO: EBEF46 < EFDB9A<9, 7B@B?B7<K9E><= DS8. 
1F<?9A 3 CDBEF9=L<= CD98EF46<F9?P 4?>9AB6: EBEF46, 
I<@<K9E>B9 EFDB9A<9, H<;<K9E><9 < I<@<K9E><9 
E6B=EF64 (D94>J<< 7<8D<DB64A<S, 74?B79A<DB64A<S, 
7<8D4F4J<<, B><E?9A<S < CB?<@9D<;4J<<) A4IB:89A<9 6 
CD<DB89, CB?GK9A<9 < CD<@9A9A<9. 

2 1 

&5<0 2.3. !5?@545;L=K5 
C3;52>4>@>4K: 0;:8=K 

�?><AO: EBEF46 < BEB59AABEF< EFDB9A<S, 
7B@B?B7<K9E><= DS8. �J9F<?9A 3 CDBEF9=L<= 
CD98EF46<F9?P 4?><AB6: EBEF46, I<@<K9E>B9 EFDB9A<9, 
H<;<K9E><9 < I<@<K9E><9 E6B=EF64 (D94>J<< 
7<8D<DB64A<S, 74?B79A<DB64A<S, 7<8D4F4J<< 7BD9A<S), 
A4IB:89A<9 6 CD<DB89, CB?GK9A<9 < CD<@9A9A<9. 

2 1 

&5<0 2.4. !5?@545;L=K5 
C3;52>4>@>4K: 0;:0485=K 

#@0:B8G5A:>5 70=OB85 «!9CD989?PAO9 
G7?96B8BDB8O:4?>48<9AO» 

�?>48<9AO: 5GF48<9A-1,3 < @9F<?5GF48<9A-1,3, 
I<@<K9E>B9 EFDB9A<9, D94>J<S CB?<@9D<;4J<<, 
CD<@9A9A<9 (8?S E<AF9;4 CD<DB8AB7B < E<AF9F<K9E>B7B 
>4GKG>4 < D9;<AO).  

2 2 - 3 

&5<0 2.4. �@><0B8G5A:85 
C3;52>4>@>4K  

 

�D9AO: 59A;B? < FB?GB?, EBEF46, I<@<K9E>B9 EFDB9A<9 
@B?9>G?, H<;<K9E><9 < I<@<K9E><9 E6B=EF64 (D94>J<< 
74?B79A<DB64A<S < A<FDB64A<S), CB?GK9A<9 < 
CD<@9A9A<9. �?<SA<9 59A;B?4 A4 BD74A<;@ K9?B69>4. 
�9A9F<K9E>4S E6S;P G7?96B8BDB8B6. 

2 1 

&5<0 2.5. #@8@>4=K5 8AB>G=8:8 
C3;52>4>@>4>2 8 8E ?5@5@01>B:0  

#@0:B8G5A:>5 70=OB85 «#D<DB8AO9 <EFBKA<>< 2 2 - 3 
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G7?96B8BDB8B6 < <I C9D9D45BF>4» 

#D<DB8AO= 74;. #BCGFAO9 A9HFSAO9 74;O. !9HFP < 9ё 
CDB<EIB:89A<9. %CBEB5O C9D9D45BF>< A9HF<: 
C9D97BA>4, >D9><A7 (F9D@<K9E><=, >4F4?<F<K9E><=). 
#DB8G>FO C9D9D45BF>< A9HF<, <I CD<@9A9A<9 6 
CDB@OL?9AABEF< < 6 5OFG. �4@9AAO= G7B?P < CDB8G>FO 
97B C9D9D45BF><.  

$0745; 3. �8A;>@>4A>45@60I85 >@30=8G5A:85 A>548=5=8O  
&5<0 3.1. "4=>0B><=K5 A?8@BK #@0:B8G5A:>5 70=OB85 «"8AB4FB@AO9 EC<DFO»  

#D989?PAO9 B8AB4FB@AO9 EC<DFO: @9F4AB? < QF4AB?, 
I<@<K9E>B9 EFDB9A<9, H<;<K9E><9 < I<@<K9E><9 
E6B=EF64 (D94>J<< E 4>F<6AO@< @9F4??4@<, 
74?B79AB6B8BDB84@<, 7BD9A<9), CD<@9A9A<9. 
�B8BDB8A4S E6S;P. (<;<B?B7<K9E>B9 89=EF6<9 @9F4AB?4 
< QF4AB?4 A4 BD74A<;@ K9?B69>4.  

2 2 - 3 

&5<0 3.2.  =>3>0B><=K5 
A?8@BK 

 AB7B4FB@AO9 EC<DFO: QF<?9A7?<>B?P < 7?<J9D<A, 
I<@<K9E>B9 EFDB9A<9, H<;<K9E><9 < I<@<K9E><9 
E6B=EF64 (6;4<@B89=EF6<9 EB M9?BKAO@< @9F4??4@<, 
>4K9EF69AA4S D94>J<S A4 @AB7B4FB@AO9 EC<DFO). 
(<;<B?B7<K9E>B9 89=EF6<9 A4 BD74A<;@ K9?B69>4. 
#D<@9A9A<9 7?<J9D<A4 < QF<?9A7?<>B?S.  

2 1 

&5<0 3.3. (5=>;K #@0:B8G5A:>5 70=OB85 «(9AB?O» 

(9AB?. %FDB9A<9 @B?9>G?O, H<;<K9E><9 < I<@<K9E><9 
E6B=EF64 H9AB?4. &B>E<KABEFP H9AB?4, 97B 
H<;<B?B7<K9E>B9 89=EF6<9 
A4 BD74A<;@ K9?B69>4. #D<@9A9A<9 H9AB?4. 

2 2 - 3 

&5<0 3.4. �;L45384K �?P897<8O: HBD@4?P897<8 < 4J9F4?P897<8, I<@<K9E>B9 
EFDB9A<9, H<;<K9E><9 < I<@<K9E><9 E6B=EF64 (D94>J<< 
B><E?9A<S < 6BEEF4AB6?9A<S, >4K9EF69AAO9 D94>J<<), 
CB?GK9A<9 < CD<@9A9A<9. 

2 1 

&5<0 3.5. �0@1>=>2K5 :8A;>BK "8ABBEAB6AO9 CD989?PAO9 >4D5BAB6O9 ><E?BFO: 
G>EGEA4S ><E?BF4, I<@<K9E>B9 EFDB9A<9, H<;<K9E><9 < 
I<@<K9E><9 E6B=EF64 (B5M<9 E6B=EF64 ><E?BF, D94>J<S 

2 1 
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QF9D<H<>4J<<), CB?GK9A<9 < CD<@9A9A<9. %F94D<AB64S 
< B?9<AB64S ><E?BFO >4> CD98EF46<F9?< 6OEL<I 
>4D5BAB6OI ><E?BF.  O?4 >4> EB?< 6OEL<I >4D5BAB6OI 
><E?BF, <I @BRM99 89=EF6<9. 
 

&5<0 3.6. %;>6=K5 MD8@K. 
�8@K 

#@0:B8G5A:>5 70=OB85 «%?B:AO9 QH<DO. �<DO» 

%?B:AO9 QH<DO >4> CDB<;6B8AO9 >4D5BAB6OI ><E?BF. 
�<8DB?<; E?B:AOI QH<DB6. �<DO >4> CDB<;6B8AO9 
7?<J9D<A4 < 6OEL<I >4D5BAB6OI ><E?BF. �<8DB?<; 
:<DB6. 

2 2 - 3 

&5<0 3.7.  '3;52>4K 

 

'7?96B8O: EBEF46, >?4EE<H<>4J<S G7?96B8B6 (@BAB-, 8<- 
< CB?<E4I4D<8O). �?R>B;4 3 CDBEF9=L<= @BABE4I4D<8: 
BEB59AABEF< EFDB9A<S @B?9>G?O, H<;<K9E><9 < 
I<@<K9E><9 E6B=EF64 7?R>B;O (6;4<@B89=EF6<9 E 
7<8DB>E<8B@ @98< (II), B><E?9A<9 4@@<4KAO@ 
D4EF6BDB@ B>E<84 E9D95D4(I), 6BEEF4AB6?9A<9, 5DB:9A<9 
7?R>B;O), A4IB:89A<9 6 CD<DB89, CD<@9A9A<9 7?R>B;O, 
5<B?B7<K9E>4S DB?P 6 :<;A989SF9?PABEF< BD74A<;@4 
K9?B69>4. (BFBE<AF9;. (DG>FB;4 >4> <;B@9D 7?R>B;O.  

%4I4DB;4 3 CD98EF46<F9?P 8<E4I4D<8B6, 7<8DB?<; 
E4I4DB;O, A4IB:89A<9 6 CD<DB89 < CD<@9A9A<9. 
�D4I@4? < J9??R?B;4 >4> CD<DB8AO9 CB?<@9DO: 
EFDB9A<9 >D4I@4?4 < J9??R?B;O, H<;<K9E><9 < 
I<@<K9E><9 E6B=EF64 >D4I@4?4 (7<8DB?<;, >4K9EF69AA4S 
D94>J<S E <B8B@).  
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$0745; 4. �7>BA>45@60I85 >@30=8G5A:85 A>548=5=8O  
&5<0 4.1. �<8=K 

 

�@<AO: @9F<?4@<A 3 CDBEF9=L<= CD98EF46<F9?P 
4@<AB6: EBEF46, I<@<K9E>B9 EFDB9A<9, H<;<K9E><9 < 
I<@<K9E><9 E6B=EF64 (D94>J<< E ><E?BF4@< < 7BD9A<S), 
A4IB:89A<9 
6 CD<DB89.  

2 1 

&5<0 4.2. �<8=>:8A;>BK #@0:B8G5A:>5 70=OB85 «�@<AB><E?BFO»  

�@<AB><E?BFO >4> 4@HBF9DAO9 BD74A<K9E><9 

2 2 - 3 
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EB98<A9A<S. (<;<K9E><9 < I<@<K9E><9 E6B=EF64 
4@<AB><E?BF (A4 CD<@9D9 7?<J<A4). �<B?B7<K9E>B9 
;A4K9A<9 4@<AB><E?BF. %<AF9; C9CF<8B6.  

&5<0 4.2. �5;:8 #@0:B8G5A:>5 70=OB85 «�9?><» 

�9?>< >4> CD<DB8AO9 CB?<@9DO. #9D6<KA4S, 6FBD<KA4S 
< FD9F<KA4S EFDG>FGD4 59?>B6. )<@<K9E><9 E6B=EF64 
59?>B6: 7<8DB?<;, 89A4FGD4J<S, >4K9EF69AAO9 D94>J<< 
A4 59?><.  

2 2 - 3 

$0745;. 5. �KA>:><>;5:C;O@=K5 A>548=5=8O  
&5<0 5.1. #;0AB<0AAK. �0CGC:8. 
�>;>:=0  

#@0:B8G5A:>5 70=OB85 «#?4EF@4EEO. �4GKG><. 
�B?B>A4» 

"EAB6AO9 CBASF<S I<@<< 6OEB>B@B?9>G?SDAOI 
EB98<A9A<=: @BAB@9D, CB?<@9D, EFDG>FGDAB9 ;69AB, 
EF9C9AP CB?<@9D<;4J<<, ED98ASS @B?9>G?SDA4S @4EE4. 
"EAB6AO9 @9FB8O E<AF9;4 6OEB>B@B?9>G?SDAOI 
EB98<A9A<= 3 CB?<@9D<;4J<S < CB?<>BA89AE4J<S. 
#?4EF@4EEO (CB?<QF<?9A, CB?<CDBC<?9A, 
CB?<6<A<?I?BD<8, CB?<EF<DB?). !4FGD4?PAO= < 
E<AF9F<K9E><9 >4GKG>< (5GF48<9AB6O=, I?BDBCD9AB6O= 
< <;BCD9AB6O=). �B?B>A4: A4FGD4?PAO9 (I?BCB>, 
L9DEFP, Lё?>), <E>GEEF69AAO9 (4J9F4FAB9 6B?B>AB, 
6<E>B;4), E<AF9F<K9E><9 (>4CDBA < ?46E4A). 
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$0745; 6. &5>@5B8G5A:85 >A=>2K E8<88  
&5<0 6.1. %B@>5=85 0B><>2 )<@<K9E><= Q?9@9AF. �FB@. %BEF46 4FB@4, <;BFBCO. 

1?9>FDBAA4S B5B?BK>4. 1A9D79F<K9E><9 GDB6A<, 
CB8GDB6A<. �FB@AO9 BD5<F4?<, s-, p-, d-, f-Q?9@9AFO. 
"EB59AABEF< D4ECD989?9A<S Q?9>FDBAB6 
CB BD5<F4?S@ 6 4FB@4I @4?OI < 5B?PL<I C9D<B8B6. 
1?9>FDBAA4S >BAH<7GD4J<S 4FB@B6.  

2 1 

&5<0 6.2. #5@8>48G5A:89 70:>= 
8 #5@8>48G5A:0O A8AB5<0 
E8<8G5A:8E M;5<5=B>2 �.�. 
 5=45;5520 

#@0:B8G5A:>5 70=OB85 «#9D<B8<K9E><= ;4>BA < 
#9D<B8<K9E>4S E<EF9@4 I<@<K9E><I Q?9@9AFB6 �.�. 
 9A89?9964» 

#9D<B8<K9E><= ;4>BA < #9D<B8<K9E>4S E<EF9@4 

2 2 - 3 
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I<@<K9E><I Q?9@9AFB6 �. �.  9A89?9964. %6S;P 
C9D<B8<K9E>B7B ;4>BA4 < #9D<B8<K9E>B= E<EF9@O 
I<@<K9E><I Q?9@9AFB6 E EB6D9@9AAB= F9BD<9= EFDB9A<S 
4FB@B6. �4>BAB@9DABEF< <;@9A9A<S E6B=EF6 I<@<K9E><I 
Q?9@9AFB6 < B5D4;G9@OI <@< CDBEFOI < E?B:AOI 
69M9EF6 CB 7DGCC4@ < C9D<B84@. �A4K9A<9 
C9D<B8<K9E>B7B ;4>BA4 < E<EF9@O I<@<K9E><I 
Q?9@9AFB6 �.�.  9A89?9964 
6 D4;6<F<< A4G><.  

&5<0 6.3. %B@>5=85 25I5AB20 #@0:B8G5A:>5 70=OB85 «%FDB9A<9 69M9EF64» 

%FDB9A<9 69M9EF64. )<@<K9E>4S E6S;P. �<8O 
(>B64?9AFA4S A9CB?SDA4S < CB?SDA4S, <BAA4S, 
@9F4??<K9E>4S) < @9I4A<;@O B5D4;B64A<S I<@<K9E>B= 
E6S;< (B5@9AAO= < 8BABDAB- 4>J9CFBDAO=). �B8BDB8A4S 
E6S;P. �4?9AFABEFP. 1?9>FDBBFD<J4F9?PABEFP. %F9C9AP 
B><E?9A<S. �4F<BAO < 4A<BAO. �9M9EF64 
@B?9>G?SDAB7B < A9@B?9>G?SDAB7B EFDB9A<S.  

2 2 - 3 

&5<0 6.4.  =>3>>1@0785 
25I5AB2 

�4>BA CBEFBSAEF64 EBEF464 69M9EF64. &<CO 
>D<EF4??<K9E><I D9L9FB> < E6B=EF64 69M9EF6. 
#BASF<9 B 8<EC9DEAOI E<EF9@4I. �EF<AAO9 D4EF6BDO. 
�B?<K9EF69AAO9 I4D4>F9D<EF<>< D4EF6BDB6 (@4EEB64S 
8B?S 69M9EF64 6 D4EF6BD9). �?4EE<H<>4J<S 
A9BD74A<K9E><I EB98<A9A<=. !B@9A>?4FGD4 
A9BD74A<K9E><I 69M9EF6.  

2 1 

&5<0 6.5. )8<8G5A:85 @50:F88  #@0:B8G5A:>5 70=OB85 «)<@<K9E><9 D94>J<<»  

)<@<K9E>4S D94>J<S. �?4EE<H<>4J<S I<@<K9E><I 
D94>J<= 6 A9BD74A<K9E>B= < BD74A<K9E>B= I<@<<. �4>BA 
EBID4A9A<S @4EEO 69M9EF6; ;4>BA EBID4A9A<S < 
CD96D4M9A<S QA9D7<< CD< I<@<K9E><I D94>J<SI.  

%>BDBEFP D94>J<<, 99 ;46<E<@BEFP 
BF D4;?<KAOI H4>FBDB6. "5D4F<@O9 D94>J<<.  

2 2 - 3 

&5<0 6.6. %:>@>ABL E8<8G5A:8E 
@50:F89 

#@0:B8G5A:>5 70=OB85 «%>BDBEFP I<@<K9E><I 2 2 - 3 
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D94>J<=» 

"5D4F<@O9 D94>J<<. )<@<K9E>B9 D46AB69E<9. (4>FBDO, 
6?<SRM<9 A4 EBEFBSA<9 I<@<K9E>B7B D46AB69E<S. 
#D<AJ<C �9 ,4F9?P9. 1?9>FDB?<F<K9E>4S 8<EEBJ<4J<S. 
%<?PAO9 < E?45O9 Q?9>FDB?<FO. %D984 6B8AOI 
D4EF6BDB6 69M9EF6: ><E?4S, A9=FD4?PA4S, M9?BKA4S. 
�B8BDB8AO= CB>4;4F9?P (pH) D4EF6BD4. $94>J<< 
<BAAB7B B5@9A4 6 BD74A<K9E>B= < A9BD74A<K9E>B= 
I<@<<.  

&5<0 6.7. ":8A;8B5;L=>-
2>AAB0=>28B5;L=K5 @50:F88 

"><E?<F9?PAB-6BEEF4AB6<F9?PAO9 D94>J<<. #BASF<9 B5 
Q?9>FDB?<;9 D4EC?46B6 < D4EF6BDB6 EB?9=. #D<@9A9A<9 
Q?9>FDB?<;4. 

2 1 

$0745; 7. !5>@30=8G5A:0O E8<8O  
&5<0 7.1.  5B0;;K   9F4??O. #B?B:9A<9 @9F4??B6 

6 #9D<B8<K9E>B= E<EF9@9 I<@<K9E><I Q?9@9AFB6. 
"EB59AABEF< EFDB9A<S Q?9>FDBAAOI B5B?BK9> 4FB@B6 
@9F4??B6. "5M<9 H<;<K9E><9 E6B=EF64 @9F4??B6. 
#D<@9A9A<9 @9F4??B6 
6 5OFG, CD<DB89 < F9IA<>9. %C?46O @9F4??B6. 
1?9>FDBI<@<K9E><= DS8 A4CDS:9A<= @9F4??B6. "5M<9 
ECBEB5O CB?GK9A<S @9F4??B6. �BDDB;<S @9F4??B6. 
%CBEB5O ;4M<FO 
BF >BDDB;<<. 

2 1 

&5<0 7.2. "1I0O 
E0@0:B5@8AB8:0 <5B0;;>2 
3;02=KE ?>43@C?? 

"5M4S I4D4>F9D<EF<>4 @9F4??B6 7?46AOI CB87DGCC (IA-
7DGCC4, II�-7DGCC4) #9D<B8<K9E>B= E<EF9@O 
I<@<K9E><I Q?9@9AFB6. �?R@<A<=. �@HBF9DAO9 
E6B=EF64 B>E<84 < 7<8DB>E<84 4?R@<A<S. 

2 1 

&5<0 7.3. "1I0O 
E0@0:B5@8AB8:0 <5B0;;>2 
?>1>G=KE ?>43@C?? 

#@0:B8G5A:>5 70=OB85 «"5M4S I4D4>F9D<EF<>4 
@9F4??B6 CB5BKAOI CB87DGCC» 

"5M4S I4D4>F9D<EF<>4 @9F4??B6 CB5BKAOI CB87DGCC 
(�-7DGCC) #9D<B8<K9E>B= E<EF9@O I<@<K9E><I 
Q?9@9AFB6: @98P, J<A>, IDB@, :9?9;B. �4:A9=L<9 
EB98<A9A<S @9F4??B6 (B>E<8O, 7<8DB>E<8O, EB?<).  

2 2 - 3 

&5<0 7.4. !5<5B0;;K  !9@9F4??O. #B?B:9A<9 A9@9F4??B6 2 1 
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6 #9D<B8<K9E>B= E<EF9@9 I<@<K9E><I Q?9@9AFB6 �.�. 
 9A89?9964 < BEB59AABEF< EFDB9A<S 4FB@B6. 
(<;<K9E><9 E6B=EF64 A9@9F4??B6. �??BFDBC<S 
A9@9F4??B6 (A4 CD<@9D9 ><E?BDB84, E9DO, HBEHBD4 < 
G7?9DB84).  

&5<0 7.5. %2>9AB20 =5<5B0;;>2 )<@<K9E><9 E6B=EF64 64:A9=L<I A9@9F4??B6 
(74?B79AB6, E9DO, 4;BF4, HBEHBD4, G7?9DB84 < >D9@A<S).  

2 1 

&5<0 7.6. "1I0O 
E0@0:B5@8AB8:0 =5<5B0;;>2 

#@0:B8G5A:>5 70=OB85 «"5M4S I4D4>F9D<EF<>4 
A9@9F4??B6» 

">E<8O A9@9F4??B6. �<E?BDB8EB89D:4M<9 ><E?BFO. 
�B8BDB8AO9 EB98<A9A<S 
A9@9F4??B6. 

2 2 - 3 

&5<0 7.6. %2O7L =5>@30=8G5A:8E 
8 >@30=8G5A:8E 25I5AB2  

#@0:B8G5A:>5 70=OB85 «%6S;P A9BD74A<K9E><I < 
BD74A<K9E><I 69M9EF6» 

!9BD74A<K9E><9 < BD74A<K9E><9 ><E?BFO. 
!9BD74A<K9E><9 < BD74A<K9E><9 BEAB64A<S. 
�@HBF9DAO9 A9BD74A<K9E><9 < BD74A<K9E><9 
EB98<A9A<S. �9A9F<K9E>4S E6S;P A9BD74A<K9E><I < 
BD74A<K9E><I 69M9EF6. 

2 2 - 3 

$0745; 8. )8<8O 8 687=L  
&5<0 8.1. )8<8O 8 687=L  #@0:B8G5A:>5 70=OB85 «)<@<S < :<;AP»  

$B?P I<@<< 6 B59EC9K9A<< Q>B?B7<K9E>B=, 
QA9D79F<K9E>B= < C<M96B= 59;BC4EABEF<, D4;6<F<< 
@98<J<AO. #BASF<9 B A4GKAOI @9FB84I CB;A4A<S 
69M9EF6 < I<@<K9E><I D94>J<=. 
#D98EF46?9A<S B5 B5M<I A4GKAOI CD<AJ<C4I 
CDB@OL?9AAB7B CB?GK9A<S 64:A9=L<I 69M9EF6 (A4 
CD<@9D4I CDB<;6B8EF64 4@@<4>4, E9DAB= ><E?BFO, 
@9F4AB?4).  

+9?B69> 6 @<D9 69M9EF6, @4F9D<4?B6 < I<@<K9E><I 
D94>J<=: I<@<S < ;8BDB6P9 K9?B69>4; CD46<?4 
<ECB?P;B64A<S ?9>4DEF69AAOI CD9C4D4FB6; CD46<?4 

2 2 - 3 
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59;BC4EAB7B <ECB?P;B64A<S CD9C4D4FB6 5OFB6B= I<@<< 
6 CB6E98A96AB= :<;A<. �OFB64S I<@<K9E>4S 
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3. ("!� "*�!"+!Ы) %$��%&�, ��/ #$"����!�/ &��'-�� � 

#$" ��'&"+!"� �&&�%&�*�� "�'+�.-�)%/ #" ��%*�#��!�  
 

(BA8 BJ9ABKAOI ED98EF6 (84?99 3 ("%) 3 >B@C?9>F @9FB8<K9E><I < >BAFDB?PAOI @4F9D<4?B6, 
<ECB?P;G9@OI CD< CDB6989A<< F9>GM97B >BAFDB?S BE6B9A<S D9;G?PF4FB6 B5GK9A<S < 
CDB@9:GFBKAB= 4FF9EF4J<<. (#D<?B:9A<9 7 2). 

 
 

4. '%�"��/ $������*�� ��%*�#��!Ы 

 

4.1. &@51>20=8O : <8=8<0;L=><C <0B5@80;L=>-B5E=8G5A:><C >15A?5G5=8N 

�?S BE6B9A<S 8<EJ<C?<AO FD95G9FES GK95A4S 4G8<FBD<S, >BFBD4S 8B?:A4 G8B6?9F6BDSFP 
FD95B64A<S@ %4A<F4DAB-QC<89@<B?B7<K9E><I CD46<? < ABD@4F<6B6 < 5OFP BEA4M9A4 F<CB6O@ 
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B5D4;B64A<S /  . �. �?R96,  . �. �58G??496. 4  BE>64: �;84F9?PEF6B 2D4=F, 2023. 4 
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https://urait.ru/bcode/512151/p.104?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d
https://urait.ru/bcode/530422
https://urait.ru/bcode/512022/p.58?utm_campaign=rpd&utm_source=web&utm_content=49bbcc7405749ad3f716003e1bdce11d
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3. �45D<9?SA ". %. )<@<S 8?S CDBH9EE<= < EC9J<4?PABEF9= F9IA<K9E>B7B CDBH<?S: 'K95A<> / 
".%. �45D<9?SA, �.�. "EFDBG@B6. - 5-e <;8., EF9D. -  .: �* �>489@<S, 2012. - 256 E 
[1?9>FDBAAO= D9EGDE]. 4URL: https://znanium.com/catalog/product/368068 (84F4 
B5D4M9A<S: 28.08.2023). 

 
 

4.2.2. #5@5G5=L @5AC@A>2 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 «�=B5@=5B» (40;55 - 
A5BL «�=B5@=5B»), =5>1E>48<KE 4;O >A2>5=8O 48AF8?;8=K (<>4C;O) 

 
 

'G51=K9 
3>4  !08<5=>20=85 4>:C<5=B0 A C:070=85< @5:2878B>2 

%@>: 
459AB28O 
4>:C<5=B0 

2023/2024 

1 

�B7B6BD A4 8BEFGC > 1�% ZNANIUM.COM @9:8G ''!<& 6 
?<J9 8<D9>FBD4 %( ''!<& < """ «�A4A<G@»7 1151-Q5E BF 
11.07.2023 

% 
12.07.2023 
CB 

11.07.2024 

2 

�B7B6BD A4 8BEFGC > 1�% ZNANIUM.COM @9:8G ''!<& 6 
?<J9 8<D9>FBD4 %( ''!<& < """ «�A4A<G@»7 223/801 BF 
23.08.2023 (CD98BEF46?9A<9 8BEFGC4 > >B??9>J<< 1(' 
«(989D4?PAO= C9D9K9AP GK95A<>B6 <;84F9?PEF64 
«#DB69M9A<9» 

% 
28.08.2023 
CB 

31.12.2024 

3 

�B7B6BD A4 8BEFGC > 1�% «1�% 2$��&» (CB?A4S >B??9>J<S) 
@9:8G ''!<& 6 ?<J9 8<D9>FBD4 %( ''!<& < """ 
«1?9>FDBAAB9 <;84F9?PEF6B 2$��&» 7 1/23-Q5E BF 
03.03.2023 

% 
04.03.2023 
CB 

02.03.2024 

4 

�B7B6BD A4 8BEFGC > 1�% «'A<69DE<F9FE>4S 5<5?<BF9>4 
BA?4=A» @9:8G �4L�' < «!9>E@98<4» 7 223-950 BF 
05.09.2022 

% 
01.10.2022 
CB 

30.09.2023 

5 

�B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G �4L�' < 
<;84F9?PEF6B@ «�4AP» 7 223-948 BF 05.09.2022  

% 
01.10.2022 
CB 

30.09.2023 

6 

�B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G �4L�' < 
<;84F9?PEF6B@ «�4AP» 7 223-949 BF 05.09.2022  

% 
01.10.2022 
CB 

30.09.2023 

7 

%B7?4L9A<9 B EBFDG8A<K9EF69 @9:8G �4L�G < <;84F9?PEF6B@ 
«�4AP» 7 5 BF 05.09.2022 

% 
01.10.2022 
CB 

30.09.2023 

8 
1�% «1� �4L�'», 59EEDBKAO= 8B7B6BD @9:8G �4L�' < """ 
«"F>DOFO9 5<5?<BF9KAO9 E<EF9@O» 7 095 BF 01.09.2014 7. 59EEDBKAO= 

9 

�B7B6BD A4 8BEFGC > Q?9>FDBAAO@ <;84A<S@ 6 EBEF469 54;O 
84AAOI «!�'+!�3 1���&$"!!�3 �����"&��� 
eLIBRARY.RU» @9:8G ''!<& < """ !1� 7 SU- 20179 
/2023 BF 28.03.2023 

% 28.03 
2023 CB 

31.12.2023 
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10 

�B7B6BD A4 �� 8<EE9DF4J<= @9:8G ''!<& < $�� 7 223-997 
BF 11.07.2023 

% 
11.08.2023 
CB 

10.08.2024 

11 

�B7B6BD B CB8>?RK9A<< > !1� < B CD98BEF46?9A<< 8BEFGC4 > 
B5N9>F4@ !1� @9:8G �4L�' 6 ?<J9 8<D9>FBD4 %( �4L�' E 
(��' «$��» 7 101/!1�/1438-# BF 11.06.2019  

% 
11.06.2019 
CB 

10.06.2024 
 

4.3.3. #5@5G5=L 8=D>@<0F8>==KE B5E=>;>389, 8A?>;L7C5<KE ?@8 >ACI5AB2;5=88 
>1@07>20B5;L=>3> ?@>F5AA0 ?> 48AF8?;8=5 (<>4C;N), 2:;NG0O ?5@5G5=L ?@>3@0<<=>3> 
>15A?5G5=8O 8 8=D>@<0F8>==KE A?@02>G=KE A8AB5< (?@8 =5>1E>48<>AB8) 

 

!08<5=>20=85 ?@>3@0<<=>3> >15A?5G5=8O 

Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc 

Microsoft Windows 7 Standard 

 

5. �!Ы� %����!�/ � (���)  �&�$���Ы 

5.1. #5@5G5=L >1@07>20B5;L=KE B5E=>;>389, 8A?>;L7C5<KE ?@8 >ACI5AB2;5=88 
>1@07>20B5;L=>3> ?@>F5AA0 ?> 48AF8?;8=5 
 

�:B82=K5 8 8=B5@0:B82=K5 D>@<K ?@>2545=8O 70=OB89 

 

 
�>F<6AO9 < <AF9D4>F<6AO9 HBD@O CDB6989A<S ;4ASF<= D94?<;GRFES CD< CB87BFB6>9 CB 

CDB7D4@@4@ ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S < CD98CB?474RF B5GK9A<9 6 
EBFDG8A<K9EF69. �E9 GK4EFA<>< B5D4;B64F9?PAB7B CDBJ9EE4 (CD9CB8464F9?P < EFG89AFO) 
6;4<@B89=EF6GRF 8DG7 E 8DG7B@, B5@9A<64RFES <AHBD@4J<9=, EB6@9EFAB D9L4RF CDB5?9@O, 
@B89?<DGRF E<FG4J<< 6 4F@BEH9D9 89?B6B7B EBFDG8A<K9EF64, BCF<@4?PAB= 8?S 6OD45BF>< 
A46O>B6 < >4K9EF6 5G8GM97B CDBH9EE<BA4?4. 
        "EAB6AO9 CD9<@GM9EF64 4>F<6AOI < <AF9D4>F<6AOI HBD@ CDB6989A<S ;4ASF<=: 

- 4>F<6<;4J<S CB;A464F9?PAB= < @OE?<F9?PAB= 89SF9?PABEF< EFG89AFB6; 
- GE6B9A<9 EFG89AF4@< GK95AB7B @4F9D<4?4 6 >4K9EF69 4>F<6AOI GK4EFA<>B6; 
- D4;6<F<9 A46O>B6 D9H?9>E<<, 4A4?<;4 < >D<F<K9E>B7B @OL?9A<S; 
- GE<?9A<9 @BF<64J<< > <;GK9A<R 8<EJ<C?<AO < B5GK9A<R 6 J9?B@; 
- EB;84A<9 5?47BCD<SFAB= 4F@BEH9DO A4 ;4ASF<<; 
- D4;6<F<9 >B@@GA<>4F<6AOI >B@C9F9AJ<= G EFG89AFB6; 
- D4;6<F<9 A46O>B6 6?489A<S EB6D9@9AAO@< F9IA<K9E><@< ED98EF64@< < F9IAB?B7<S@< 

B5D45BF>< <AHBD@4J<<; 
- HBD@<DB64A<9 < D4;6<F<9 ECBEB5ABEF< E4@BEFBSF9?PAB A4IB8<FP <AHBD@4J<R < 

BCD989?SFP GDB69AP 99 8BEFB69DABEF<; 
- <ECB?P;B64A<9 Q?9>FDBAAOI HBD@, B59EC9K<64RM<I K9F>B9 GCD46?9A<9 GK95AO@ 

CDBJ9EEB@, CB6OL9A<9 B5N9>F<6ABEF< BJ9A>< D9;G?PF4FB6 B5GK9A<S EFG89AFB6; 
- CD<5?<:9A<9 GK95AB7B CDBJ9EE4 > GE?B6<S@ 5G8GM9= CDBH9EE<BA4?PAB= 89SF9?PABEF<. 
�>F<6AO9 < <AF9D4>F<6AO9 HBD@O GK95AOI ;4ASF<= @B7GF 5OFP <ECB?P;B64AO CD< 

CDB6989A<< ?9>J<=, CD4>F<K9E><I < ?45BD4FBDAOI ;4ASF<=, 6OCB?A9A<< >GDEB6OI CDB9>FB6 
(D45BF), CD< CDBIB:89A<< CD4>F<>< < 8DG7<I 6<84I GK95AOI ;4ASF<=. 
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�ECB?P;B64A<9 4>F<6AOI < <AF9D4>F<6AOI HBD@ GK95AOI ;4ASF<= CB;6B?S9F BEGM9EF6?SFP 
BJ9A>G GE6B9AAOI ;A4A<=, EHBD@<DB64AABEF< G@9A<= < A46O>B6, >B@C9F9AJ<= 6 D4@>4I 
CDBJ98GDO F9>GM97B >BAFDB?S CB 8<EJ<C?<A9 (@9:8<EJ<C?<A4DAB@G >GDEG, CDBH9EE<BA4?PAB@G 
@B8G?R), CD4>F<>9. 

�>F<6AO9 < <AF9D4>F<6AO9 HBD@O GK95AOI ;4ASF<= D94?<;GRFES CD9CB8464F9?9@ 
EB7?4EAB D45BK9= CDB7D4@@9 GK95AB= 8<EJ<C?<AO (CDBH9EE<BA4?PAB7B @B8G?S) <?< CDB7D4@@9 
CD4>F<><. 

�AF9D4>F<6A4S ?9>J<S @B:9F CDB6B8<FPES 6 D4;?<KAOI HBD@4I.  
#DB5?9@A4S ?9>J<S. #D9CB8464F9?P 6 A4K4?9 < CB IB8G <;?B:9A<S GK95AB7B @4F9D<4?4 

EB;849F CDB5?9@AO9 E<FG4J<< < 6B6?9>49F EFG89AFB6 6 <I 4A4?<;. $4;D9L4S CDBF<6BD9K<S, 
;4?B:9AAO9 6 CDB5?9@AOI E<FG4J<SI, B5GK49@O9 E4@BEFBSF9?PAB @B7GF CD<=F< > F9@ 6O6B84@, 
>BFBDO9 CD9CB8464F9?P 8B?:9A EBB5M<FP 6 >4K9EF69 AB6OI ;A4A<=.  

�9>J<S E ;4C?4A<DB64AAO@< BL<5>4@< (?9>J<S-CDB6B>4J<S). #BE?9 B5NS6?9A<S F9@O 
?9>J<< CD9CB8464F9?P EBB5M49F, KFB 6 A9= 5G89F E89?4AB BCD989?9AAB9 >B?<K9EF6B BL<5B> 
D4;?<KAB7B F<C4: EB89D:4F9?PAO9, @9FB8<K9E><9, CB6989AK9E><9 < F. 8. %FG89AFO 6 >BAJ9 ?9>J<< 
8B?:AO A4;64FP BL<5><.  

�9>J<S 686B9@. #D98EF46?S9F EB5B= D45BFG 86GI CD9CB8464F9?9=, K<F4RM<I ?9>J<R CB 
B8AB= < FB= :9 F9@9 < 6;4<@B89=EF6GRM<I >4> @9:8G EB5B=, F4> < E 4G8<FBD<9=. � 8<4?B79 
CD9CB8464F9?9= < 4G8<FBD<< BEGM9EF6?S9FES CBEF4AB6>4 CDB5?9@O < 4A4?<; CDB5?9@AB= 
E<FG4J<<, 6O86<:9A<9 7<CBF9;, <I BCDB69D:9A<9 <?< 8B>4;4F9?PEF6B, D4;D9L9A<9 6B;A<>4RM<I 
CDBF<6BD9K<= < CB<E> D9L9A<=.  

�9>J<S-6<;G4?<;4J<S. � 84AAB@ F<C9 ?9>J<< C9D984K4 CD9CB8464F9?9@ <AHBD@4J<< 
EFG89AF4@ EBCDB6B:849FES CB>4;B@ D4;?<KAOI D<EGA>B6, EFDG>FGDAB-?B7<K9E><I EI9@, BCBDAOI 
>BAEC9>FB6, 8<47D4@@ < F. C. E CB@BMPR &%" < 1�  (E?4=8O, 6<89B;4C<EP, 8<EC?9<, 
<AF9D4>F<6A4S 8BE>4 < F. 8.).  

�9>J<S «CD9EE->BAH9D9AJ<S». #D9CB8464F9?P CDBE<F EFG89AFB6 C<EP@9AAB 6 F9K9A<9 23 
@<AGF ;484FP 9@G <AF9D9EGRM<= >4:8B7B <; A<I 6BCDBE CB B5NS6?9AAB= F9@9 ?9>J<<. �4?99 
CD9CB8464F9?P 6 F9K9A<9 35 @<AGF E<EF9@4F<;<DG9F QF< 6BCDBEO CB <I EB89D:4A<R < A4K<A49F 
K<F4FP ?9>J<R, 6>?RK4S BF69FO A4 ;484AAO9 6BCDBEO 6 99 EB89D:4A<9.  

�9>J<S-8<4?B7 < ?9>J<S-8<E>GEE<S. %B89D:4A<9 CB849FES K9D9; E9D<R 6BCDBEB6, A4 
>BFBDO9 EFG89AFO 8B?:AO BF69K4FP A9CBED98EF69AAB 6 IB89 ?9>J<<.  

�9>J<S E D4;5BDB@ >BA>D9FAOI E<FG4J<= CB HBD@9 BD74A<;4J<< CBIB:4 A4 ?9>J<R- 
8<E>GEE<R, 6 >BFBDB= 6BCDBEO 8?S B5EG:89A<S ;4@9A9AO >BA>D9FAB= E<FG4J<9=, CD98?4749@B= 
B5GK4RM<@ES 8?S 4A4?<;4 6 GEFAB= <?< C<EP@9AAB= HBD@9. "5EG:89A<9 >BA>D9FAB= E<FG4J<< 
@B:9F E?G:<FP CD9?R8<9= > 84?PA9=L9= FD48<J<BAAB= ?9>J<< < <ECB?P;B64FPES 8?S 
4>J9AF<DB64A<S 6A<@4A<S 4G8<FBD<< A4 <;GK49@B@ @4F9D<4?9. 

�8A:CAA8O 3 QFB CG5?<KAB9 B5EG:89A<9 <?< E6B5B8AO= 69D54?PAO= B5@9A ;A4A<S@<, 
EG:89A<S@<, <89S@< <?< @A9A<S@< CB CB6B8G >4>B7B-?<5B ECBDAB7B 6BCDBE4, CDB5?9@O. �9 
EGM9EF69AAO@< K9DF4@< S6?SRFES EBK9F4A<9 6;4<@B8BCB?ASRM97B 8<4?B74 < B5EG:89A<S-ECBD4, 
EFB?>AB69A<9 D4;?<KAOI FBK9> ;D9A<S, CB;<J<=.  

�B;@B:ABEF< @9FB84 7DGCCB6B= 8<E>GEE<<:  
- GK4EFA<>< 8<E>GEE<< E D4;AOI EFBDBA @B7GF G6<89FP CDB5?9@G, EBCBEF46?SS 

CDBF<6BCB?B:AO9 CB;<J<<;  
- GFBKASRFES 6;4<@AO9 CB;<J<<, KFB, G@9APL49F EBCDBF<6?9A<9 6BECD<SF<R AB6B= 

<AHBD@4J<<;  
- 6 CDBJ9EE9 BF>DOFOI 6OE>4;O64A<= GEFD4AS9FES Q@BJ<BA4?PA4S CD986;SFBEFP 6 BJ9A>9 

CB;<J<< C4DFA9DB6 < F9@ E4@O@ A<69?<DGRFES E>DOFO9 >BAH?<>FO;  
- 6OD454FO649FES 7DGCCB6B9 D9L9A<9 EB EF4FGEB@ 7DGCCB6B= ABD@O;  
- @B:AB <ECB?P;B64FP @9I4A<;@O 6B;?B:9A<S < CD<ASF<S BF69FEF69AABEF<, G69?<K<64S 

6>?RK9AABEFP GK4EFA<>B6 8<E>GEE<< 6 CBE?98GRMGR D94?<;4J<R 7DGCCB6OI D9L9A<=;  
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- G8B6?9F6BDS9FES CBFD95ABEFP GK4EFA<>B6 8<E>GEE<< 6 CD<;A4A<< < G64:9A<<, 9E?< BA< 
CDBS6<?< E6BR >B@C9F9AFABEFP, < F9@ E4@O@ CB6OL49FES QHH9>F<6ABEFP <I BF84K< < 
;4<AF9D9EB64AABEFP 6 D9L9A<< 7DGCCB6B= ;484K<.  

"EAB6AO9 HGA>J<< CD9CB8464F9?S CD< CDB6989A<< 8<E>GEE<<:  
- HBD@G?<DG9F CDB5?9@G < F9@G 8<E>GEE<<, 849F <I D45BK<9 BCD989?9A<S;  
- EB;849F A9B5IB8<@GR @BF<64J<R, CB>4;O649F ;A4K<@BEFP CDB5?9@O 8?S GK4EFA<>B6 

8<E>GEE<<, 6O89?S9F 6 A9= A9D9L9AAO9 < CDBF<6BD9K<6O9 @B@9AFO, BCD989?S9F B:<849@O= 
D9;G?PF4F;  

- EB;849F 8B5DB:9?4F9?PAGR 4F@BEH9DG;  
- HBD@G?<DG9F 6@9EF9 E GK4EFA<>4@< CD46<?4 6989A<S 8<E>GEE<<;  
- 8B5<649FES B8AB;A4KAB7B E9@4AF<K9E>B7B CBA<@4A<S F9D@<AB6 < CBASF<=;  
- ECBEB5EF6G9F CB889D:4A<R 6OEB>B7B GDB6AS 4>F<6ABEF< 6E9I GK4EFA<>B6, E?98<F ;4 

EB5?R89A<9@ D97?4@9AF4 < F9@O 8<E>GEE<<;  
- H<>E<DG9F CD98?B:9AAO9 <89< A4 C?4>4F9 <?< A4 8BE>9, KFB5O <E>?RK<FP CB6FBD9A<9 < 

EF<@G?<DB64FP 8BCB?A<F9?PAO9 6BCDBEO;  
- GK4EF6G9F 6 4A4?<;9 6OE>4;4AAOI <89=, @A9A<=, CB;<J<=; CB86B8<F CDB@9:GFBKAO9 

<FB7<, KFB5O <;59:4FP 86<:9A<S 8<E>GEE<< CB >DG7G.  
- B5B5M49F CD98?B:9A<S, 6OE>4;4AAO9 7DGCCB=, < CB8OFB:<649F 6E9 8BEF<7AGFO9 6O6B8O 

< ;4>?RK9A<S;  
- ED46A<649F 8BEF<7AGFO= D9;G?PF4F E <EIB8AB= J9?PR.  

 #D< CDB6989A<< 8<E>GEE<< @B7GF <ECB?P;B64FPES D4;?<KAO9 BD74A<;4J<BAAO9 HBD@O ;4ASF<=. 
&@5=8=3 3 HBD@4 4>F<6AB7B B5GK9A<S, J9?PR >BFBDB7B S6?S9FES C9D984K4 ;A4A<=, D4;6<F<9 

A9>BFBDOI G@9A<= < A46O>B6; @9FB8 EB;84A<S GE?B6<= 8?S E4@BD4E>DOF<S GK4EFA<>B6 < 
E4@BEFBSF9?PAB7B CB<E>4 <@< ECBEB5B6 D9L9A<S CDB5?9@.  

%C9J<H<K9E><9 K9DFO FD9A<A7B6 >4> 7DGCCB6B= HBD@O B5GK9A<S:  
- EB5?R89A<9 BCD989?9AAOI CD<AJ<CB6 7DGCCB6B= D45BFO;  
- A4J9?9AABEFP A4 CE<IB?B7<K9E>GR CB@BMP GK4EFA<>4@ 7DGCCO 6 E4@BD4;6<F<<, >BFBD4S 

<EIB8<F A9 FB?P>B BF 698GM97B, AB < BF E4@<I GK4EFA<>B6;  
- A4?<K<9 CBEFBSAAB= 7DGCCO (B5OKAB BF 7 8B 15 K9?B69>), C9D<B8<K9E>< EB5<D4RM9=ES A4 

6EFD9K< <?< D45BF4RM9= A9CD9DO6AB 6 F9K9A<9 A9E>B?P><I 8A9=;  
- BCD989?9AA4S CDBEFD4AEF69AA4S BD74A<;4J<S (K4M9 6E97B D45BF4 6 B8AB@ < FB@ :9 

BF89?PAB@ CB@9M9A<<, >B784 GK4EFA<>< 5B?PLGR K4EFP 6D9@9A< E<8SF 6 >DG7G);  
- 4>J9AF A4 6;4<@BBFABL9A<SI @9:8G GK4EFA<>4@< 7DGCCO, >BFBDO9 D4;6<64RFES < 

4A4?<;<DGRFES 6 E<FG4J<< «;89EP < F9C9DP»;  
- CD<@9A9A<9 4>F<6AOI @9FB8B6 7DGCCB6B= D45BFO;  
- 69D54?<;B64AA4S D9H?9>E<S CB CB6B8G EB5EF69AAOI KG6EF6 < CDB<EIB8SM97B 6 7DGCC9;  
- 4F@BEH9D4 D4E>B64AABEF< < E6B5B8O B5M9A<S @9:8G GK4EFA<>4@<, >?<@4F 

CE<IB?B7<K9E>B= 59;BC4EABEF<.  
"5OKAB 6 FD9A<A79 <ECB?P;G9FES FD9IGDB6A964S @B89?P B5GK9A<S: CD<B5D9F9A<9 ² 

89@BAEFD4J<S ² CD<@9A9A<9. �?S CD<B5D9F9A<S ;A4A<= 6 FD9A<A79 <ECB?P;GRFES <AHBD@4J<S, 
@<A<-?9>J<S, EBB5M9A<9, >A<7<; 8?S 89@BAEFD4J<< - DB?96O9 <7DO, >9=EO < >9=E-@9FB8, :<6O9 
<??REFD4J<< < 6<89BH<?P@O; 8?S CD<@9A9A<S - DB?96O9 < 89?B6O9 <7DO, @B89?<DB64A<9. 
#D9CB8464F9?P-FD9A9D 8B?:9A 6?489FP CE<IB?B7B-C9847B7<K9E><@< ;A4A<S@< < CD<@9ASFP <I 6 
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7G@4A<EF<K9E>B= A4CD46?9AABEF< < 64:AB= DB?< 6 EB;84A<< AB6B= 54;O @4F9D<4?PAB= >G?PFGDO, 
D9L9A<< 7?B54?PAOI CDB5?9@ GEFB=K<6B7B D4;6<F<S K9?B69K9EF64 3 EODP96B=, QA9D79F<K9E>B=, 
C<M96B= < Q>B?B7<K9E>B= 59;BC4EABEF<, 6 D4;6<F<< @98<J<AO, B59EC9K9A<< GE?B6<= GEC9LAB7B 
FDG84 < Q>B?B7<K9E>< >B@HBDFAB= :<;A< >4:8B7B K?9A4 B5M9EF64;  

�EF9EF69AAB-A4GKAB= 7D4@BFABEF<: CBA<@4A<S EGMABEF< @9FB8B6 CB;A4A<S, <ECB?P;G9@OI 
6 9EF9EF69AAOI A4G>4I, ECBEB5ABEF< <ECB?P;B64FP CB?GK49@O9 ;A4A<S 8?S 4A4?<;4 < B5NSEA9A<S 
S6?9A<= B>DG:4RM97B @<D4 < CDB<EIB8SM<I 6 Aё@ <;@9A9A<=, G@9A<S 89?4FP B5BEAB64AAO9 
;4>?RK9A<S A4 BEAB69 A4GKAOI H4>FB6 < <@9RM<IES 84AAOI E J9?PR CB?GK9A<S 8BEFB69DAOI 
6O6B8B6;  

%CBEB5ABEF< E4@BEFBSF9?PAB <ECB?P;B64FP I<@<K9E><9 ;A4A<S 8?S D9L9A<S CDB5?9@ 6 
D94?PAOI :<;A9AAOI E<FG4J<SI;  

�AF9D9E4 > CB;A4A<R < <EE?98B64F9?PE>B= 89SF9?PABEF<;  
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7BFB6ABEF< < ECBEB5ABEF< > A9CD9DO6AB@G B5D4;B64A<R < E4@BB5D4;B64A<R, > 4>F<6AB@G 
CB?GK9A<R AB6OI ;A4A<= CB I<@<< 6 EBBF69FEF6<< E :<;A9AAO@< CBFD95ABEFS@<;  

�AF9D9E4 > BEB59AABEFS@ FDG84 6 D4;?<KAOI EH9D4I CDBH9EE<BA4?PAB= 89SF9?PABEF<.  
 

<5B0?@54<5B=KE: ;A4K<@O9 8?S HBD@<DB64A<S @<DB6B;;D9A<S B5GK4RM<IES 
@9:8<EJ<C?<A4DAO9 (@9:CD98@9FAO9) B5M9A4GKAO9 CBASF<S, BFD4:4RM<9 J9?BEFABEFP A4GKAB= 
>4DF<AO @<D4 < EC9J<H<>G @9FB8B6 CB;A4A<S, <ECB?P;G9@OI 6 9EF9EF69AAOI A4G>4I (@4F9D<S, 
69M9EF6B, QA9D7<S, S6?9A<9, CDBJ9EE, E<EF9@4, A4GKAO= H4>F, CD<AJ<C, 7<CBF9;4, ;4>BAB@9DABEFP, 
;4>BA, F9BD<S, <EE?98B64A<9, A45?R89A<9, <;@9D9A<9, Q>EC9D<@9AF < 8DG7<9);  

'A<69DE4?PAO9 GK95AO9 89=EF6<S (CB;A464F9?PAO9, >B@@GA<>4F<6AO9, D97G?SF<6AO9), 
B59EC9K<64RM<9 HBD@<DB64A<9 HGA>J<BA4?PAB= 7D4@BFABEF< < EBJ<4?PAB= >B@C9F9AJ<< 
B5GK4RM<IES;  

%CBEB5ABEFP B5GK4RM<IES <ECB?P;B64FP BE6B9AAO9 @9:8<EJ<C?<A4DAO9, 
@<DB6B;;D9AK9E><9 ;A4A<S < GA<69DE4?PAO9 GK95AO9 89=EF6<S 6 CB;A464F9?PAB= < EBJ<4?PAB= 
CD4>F<>9.  

 9F4CD98@9FAO9 D9;G?PF4FO BFD4:4RF B6?489A<9 GA<69DE4?PAO@< GK95AO@< 
CB;A464F9?PAO@<, >B@@GA<>4F<6AO@< < D97G?SF<6AO@< 89=EF6<S@<. 

#>7=020B5;L=K5 C=825@A0;L=K5 CG51=K5 459AB28O  
�07>2K5 ;>38G5A:85 459AB28O:  
E4@BEFBSF9?PAB HBD@G?<DB64FP < 4>FG4?<;<DB64FP CDB5?9@G, 6E9EFBDBAA9 9ё 

D4EE@4FD<64FP;  
BCD989?SFP J9?< 89SF9?PABEF<, ;48464S C4D4@9FDO < >D<F9D<< <I 8BEF<:9A<S, EBBFABE<FP 

D9;G?PF4FO 89SF9?PABEF< E CBEF46?9AAO@< J9?S@<;  
<ECB?P;B64FP CD< BE6B9A<< ;A4A<= CD<ё@O ?B7<K9E>B7B @OL?9A<S 3 6O89?SFP 

I4D4>F9DAO9 CD<;A4>< CBASF<= < GEF4A46?<64FP <I 6;4<@BE6S;P, <ECB?P;B64FP EBBF69FEF6GRM<9 
CBASF<S 8?S B5NSEA9A<S BF89?PAOI H4>FB6 < S6?9A<=;  

6O5<D4FP BEAB64A<S < >D<F9D<< 8?S >?4EE<H<>4J<< 69M9EF6 < I<@<K9E><I D94>J<=;  
GEF4A46?<64FP CD<K<AAB-E?98EF69AAO9 E6S;< @9:8G <;GK49@O@< S6?9A<S@<;  
EFDB<FP ?B7<K9E><9 D4EEG:89A<S (<A8G>F<6AO9, 898G>F<6AO9, CB 4A4?B7<<), 6OS6?SFP 

;4>BAB@9DABEF< < CDBF<6BD9K<S 6 D4EE@4FD<649@OI S6?9A<SI, HBD@G?<DB64FP 6O6B8O < 
;4>?RK9A<S;  

CD<@9ASFP 6 CDBJ9EE9 CB;A4A<S, <ECB?P;G9@O9 6 I<@<< E<@6B?<K9E><9 (;A4>B6O9) @B89?<, 
CD9B5D4;B6O64FP @B89?PAO9 CD98EF46?9A<S 3 I<@<K9E><= ;A4> (E<@6B?) Q?9@9AF4, I<@<K9E>4S 
HBD@G?4, GD46A9A<9 I<@<K9E>B= D94>J<< 3 CD< D9L9A<< GK95AOI CB;A464F9?PAOI < 
CD4>F<K9E><I ;484K, CD<@9ASFP A4;64AAO9 @B89?PAO9 CD98EF46?9A<S 8?S 6OS6?9A<S I4D4>F9DAOI 
CD<;A4>B6 <;GK49@OI 69M9EF6 < I<@<K9E><I D94>J<=.  

�07>2K5 8AA;54>20B5;LA:85 459AB28O:  
6?489FP BEAB64@< @9FB8B6 A4GKAB7B CB;A4A<S 69M9EF6 < I<@<K9E><I D94>J<=;  
HBD@G?<DB64FP J9?< < ;484K< <EE?98B64A<S, <ECB?P;B64FP CBEF46?9AAO9 < E4@BEFBSF9?PAB 

EHBD@G?<DB64AAO9 6BCDBEO 6 >4K9EF69 <AEFDG@9AF4 CB;A4A<S < BEAB6O 8?S HBD@<DB64A<S 
7<CBF9;O CB CDB69D>9 CD46<?PABEF< 6OE>4;O649@OI EG:89A<=;  

6?489FP A46O>4@< E4@BEFBSF9?PAB7B C?4A<DB64A<S < CDB6989A<S GK9A<K9E><I 
Q>EC9D<@9AFB6, EB69DL9AEF6B64FP G@9A<S A45?R84FP ;4 IB8B@ CDBJ9EE4, E4@BEFBSF9?PAB 
CDB7AB;<DB64FP 97B D9;G?PF4F, HBD@G?<DB64FP B5B5M9A<S < 6O6B8O BFABE<F9?PAB 8BEFB69DABEF< 
D9;G?PF4FB6 <EE?98B64A<S, EBEF46?SFP B5BEAB64AAO= BFKёF B CDB89?4AAB= D45BF9;  

CD<B5D9F4FP BCOF GK9A<K9E>B= <EE?98B64F9?PE>B= < CDB9>FAB= 89SF9?PABEF<, CDBS6?SFP 
ECBEB5ABEFP < 7BFB6ABEFP > E4@BEFBSF9?PAB@G CB<E>G @9FB8B6 D9L9A<S CD4>F<K9E><I ;484K, 
CD<@9A9A<R D4;?<KAOI @9FB8B6 CB;A4A<S.  

$01>B0 A 8=D>@<0F859:  
BD<9AF<DB64FPES 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<< (A4GKAB-CBCG?SDA4S ?<F9D4FGD4 

I<@<K9E>B7B EB89D:4A<S, ECD46BKAO9 CBEB5<S, D9EGDEO �AF9DA9F4), 4A4?<;<DB64FP <AHBD@4J<R 
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D4;?<KAOI 6<8B6 < HBD@ CD98EF46?9A<S, >D<F<K9E>< BJ9A<64FP 9ё 8BEFB69DABEFP < 
A9CDBF<6BD9K<6BEFP;  

HBD@G?<DB64FP ;4CDBEO < CD<@9ASFP D4;?<KAO9 @9FB8O CD< CB<E>9 < BF5BD9 <AHBD@4J<<, 
A9B5IB8<@B= 8?S 6OCB?A9A<S GK95AOI ;484K BCD989?ёAAB7B F<C4;  

CD<B5D9F4FP BCOF <ECB?P;B64A<S <AHBD@4J<BAAB->B@@GA<>4F<6AOI F9IAB?B7<= < 
D4;?<KAOI CB<E>B6OI E<EF9@;  

E4@BEFBSF9?PAB 6O5<D4FP BCF<@4?PAGR HBD@G CD98EF46?9A<S <AHBD@4J<< (EI9@O, 
7D4H<><, 8<47D4@@O, F45?<JO, D<EGA>< < 8DG7<9);  

<ECB?P;B64FP A4GKAO= S;O> 6 >4K9EF69 ED98EF64 CD< D45BF9 E I<@<K9E>B= <AHBD@4J<9=: 
CD<@9ASFP @9:CD98@9FAO9 (H<;<K9E><9 < @4F9@4F<K9E><9) ;A4>< < E<@6B?O, HBD@G?O, 
455D96<4FGDO, AB@9A>?4FGDG;  

<ECB?P;B64FP < CD9B5D4;B6O64FP ;A4>B6B-E<@6B?<K9E><9 ED98EF64 A47?S8ABEF<.  
�><<C=8:0B82=K5 C=825@A0;L=K5 CG51=K5 459AB28O:  
;48464FP 6BCDBEO CB EGM9EF6G B5EG:849@B= F9@O 6 IB89 8<4?B74 </<?< 8<E>GEE<<, 

6OE>4;O64FP <89<, HBD@G?<DB64FP E6B< CD98?B:9A<S BFABE<F9?PAB 6OCB?A9A<S CD98?B:9AAB= 
;484K<;  

6OEFGC4FP E CD9;9AF4J<9= D9;G?PF4FB6 CB;A464F9?PAB= 89SF9?PABEF<, CB?GK9AAOI 
E4@BEFBSF9?PAB <?< EB6@9EFAB EB E69DEFA<>4@< CD< 6OCB?A9A<< I<@<K9E>B7B Q>EC9D<@9AF4, 
CD4>F<K9E>B= D45BFO CB <EE?98B64A<R E6B=EF6 <;GK49@OI 69M9EF6, D94?<;4J<< GK95AB7B CDB9>F4 
< HBD@G?<DB64FP 6O6B8O CB D9;G?PF4F4@ CDB698ёAAOI <EE?98B64A<= CGFё@ EB7?4EB64A<S 
CB;<J<= 6 IB89 B5EG:89A<S < B5@9A4 @A9A<S@<.  

$53C;OB82=K5 C=825@A0;L=K5 CG51=K5 459AB28O  
E4@BEFBSF9?PAB C?4A<DB64FP < BEGM9EF6?SFP E6BR CB;A464F9?PAGR 89SF9?PABEFP, 

BCD989?SS 9ё J9?< < ;484K<, >BAFDB?<DB64FP < CB @9D9 A9B5IB8<@BEF< >BDD9>F<DB64FP 
CD98?4749@O= 4?7BD<F@ 89=EF6<= CD< 6OCB?A9A<< GK95AOI < <EE?98B64F9?PE><I ;484K, 6O5<D4FP 
A4<5B?99 QHH9>F<6AO= ECBEB5 <I D9L9A<S E GKёFB@ CB?GK9A<S AB6OI ;A4A<= B 69M9EF64I < 
I<@<K9E><I D94>J<SI;  

BEGM9EF6?SFP E4@B>BAFDB?P E6B9= 89SF9?PABEF< A4 BEAB69 E4@B4A4?<;4 < E4@BBJ9A><.  
 

?@54<5B=KE: CD98@9FAO9 D9;G?PF4FO BE6B9A<S >GDE4 «"D74A<K9E>4S I<@<S» BFD4:4RF:  
EHBD@<DB64AABEFP CD98EF46?9A<= B I<@<K9E>B= EBEF46?SRM9= 9EF9EF69AAB- A4GKAB= 

>4DF<AO @<D4, DB?< I<@<< 6 CB;A4A<< S6?9A<= CD<DB8O, 6 HBD@<DB64A<< @OL?9A<S < >G?PFGDO 
?<KABEF<, 9ё HGA>J<BA4?PAB= 7D4@BFABEF<, A9B5IB8<@B= 8?S D9L9A<S CD4>F<K9E><I ;484K < 
Q>B?B7<K9E>< B5BEAB64AAB7B BFABL9A<S > E6B9@G ;8BDB6PR < CD<DB8AB= ED989;  

6?489A<9 E<EF9@B= I<@<K9E><I ;A4A<=, >BFBD4S 6>?RK49F: BEAB6BCB?474RM<9 CBASF<S 
(I<@<K9E><= Q?9@9AF, 4FB@, Q?9>FDBAA4S B5B?BK>4 4FB@4, @B?9>G?4, 64?9AFABEFP, 
Q?9>FDBBFD<J4F9?PABEFP, I<@<K9E>4S E6S;P, EFDG>FGDA4S HBD@G?4 (D4;6ёDAGF4S < EB>D4MёAA4S), 
@B?P, @B?SDA4S @4EE4, @B?SDAO= B5Nё@, G7?9DB8AO= E>9?9F, HGA>J<BA4?PA4S 7DGCC4, D48<>4?, 
<;B@9D<S, <;B@9DO, 7B@B?B7<K9E><= DS8, 7B@B?B7<, G7?96B8BDB8O, ><E?BDB8 < 4;BFEB89D:4M<9 
EB98<A9A<S, @BAB@9D, CB?<@9D, EFDG>FGDAB9 ;69AB, 6OEB>B@B?9>G?SDAO9 EB98<A9A<S); F9BD<< < 
;4>BAO (F9BD<S EFDB9A<S BD74A<K9E><I 69M9EF6 �. . �GF?9DB64, ;4>BA EBID4A9A<S @4EEO 
69M9EF6); ;4>BAB@9DABEF<, E<@6B?<K9E><= S;O> I<@<<; @<DB6B;;D9AK9E><9 ;A4A<S, ?9:4M<9 6 
BEAB69 CBA<@4A<S CD<K<AABEF< < E<EF9@ABEF< I<@<K9E><I S6?9A<=, H4>FB?B7<K9E><9 E6989A<S B 
E6B=EF64I, EBEF469, CB?GK9A<< < 59;BC4EAB@ <ECB?P;B64A<< 64:A9=L<I BD74A<K9E><I 69M9EF6 6 
5OFG < CD4>F<K9E>B= 89SF9?PABEF< K9?B69>4;  

EHBD@<DB64AABEFP G@9A<= 6OS6?SFP I4D4>F9DAO9 CD<;A4>< CBASF<=, GEF4A46?<64FP <I 
6;4<@BE6S;P, <ECB?P;B64FP EBBF69FEF6GRM<9 CBASF<S CD< BC<E4A<< EBEF464, EFDB9A<S < 
CD96D4M9A<= BD74A<K9E><I EB98<A9A<=;  

EHBD@<DB64AABEFP G@9A<= <ECB?P;B64FP I<@<K9E>GR E<@6B?<>G 8?S EBEF46?9A<S 
@B?9>G?SDAOI < EFDG>FGDAOI (D4;6ёDAGFB=, EB>D4MёAAB=) HBD@G? BD74A<K9E><I 69M9EF6 < 
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GD46A9A<= I<@<K9E><I D94>J<=, <;7BF46?<64FP @B89?< @B?9>G? BD74A<K9E><I 69M9EF6 8?S 
<??REFD4J<< <I I<@<K9E>B7B < CDBEFD4AEF69AAB7B EFDB9A<S;  

EHBD@<DB64AABEFP G@9A<= GEF4A46?<64FP CD<A48?9:ABEFP <;GK9AAOI BD74A<K9E><I 
69M9EF6 CB <I EBEF46G < EFDB9A<R > BCD989?ёAAB@G >?4EEG/7DGCC9  

EB98<A9A<= (G7?96B8BDB8O, ><E?BDB8 < 4;BFEB89D:4M<9 EB98<A9A<S, 6OEB>B@B?9>G?SDAO9 
EB98<A9A<S), 8464FP <@ A4;64A<S CB E<EF9@4F<K9E>B= AB@9A>?4FGD9 (IUPAC), 4 F4>:9 CD<6B8<FP 
FD<6<4?PAO9 A4;64A<S BF89?PAOI BD74A<K9E><I 69M9EF6 (QF<?9A, CDBC<?9A, 4J9F<?9A, 
QF<?9A7?<>B?P, 7?<J9D<A, H9AB?, HBD@4?P897<8, 4J9F4?P897<8, @GD46P<A4S ><E?BF4, G>EGEA4S 
><E?BF4, B?9<AB64S ><E?BF4, EF94D<AB64S ><E?BF4, 7?R>B;4, HDG>FB;4, >D4I@4?, J9??R?B;4, 
7?<J<A);  

EHBD@<DB64AABEFP G@9A<S BCD989?SFP 6<8O I<@<K9E>B= E6S;< 6 BD74A<K9E><I 
EB98<A9A<SI (B8<A4DAO9 < >D4FAO9);  

EHBD@<DB64AABEFP G@9A<S CD<@9ASFP CB?B:9A<S F9BD<< EFDB9A<S BD74A<K9E><I 69M9EF6 
�. . �GF?9DB64 8?S B5NSEA9A<S ;46<E<@BEF< E6B=EF6 69M9EF6 BF <I EBEF464 < EFDB9A<S; ;4>BA 
EBID4A9A<S @4EEO 69M9EF6;  

EHBD@<DB64AABEFP G@9A<= I4D4>F9D<;B64FP EBEF46, EFDB9A<9, H<;<K9E><9 < I<@<K9E><9 
E6B=EF64 F<C<KAOI CD98EF46<F9?9= D4;?<KAOI >?4EEB6 BD74A<K9E><I 69M9EF6 (@9F4A, QF4A, 
QF<?9A, CDBC<?9A, 4J9F<?9A, 5GF48<9A-1,3, @9F<?5GF48<9A- 1,3, 59A;B?, @9F4AB?, QF4AB?, 
QF<?9A7?<>B?P, 7?<J9D<A, H9AB?, 4J9F4?P897<8, @GD46P<A4S < G>EGEA4S ><E?BFO, 7?R>B;4, 
>D4I@4?, J9??R?B;4, 4@<ABG>EGEA4S ><E?BF4), <??REFD<DB64FP 79A9F<K9E>GR E6S;P @9:8G A<@< 
GD46A9A<S@< EBBF69FEF6GRM<I I<@<K9E><I D94>J<= E <ECB?P;B64A<9@ EFDG>FGDAOI HBD@G?;  

EHBD@<DB64AABEFP G@9A<S I4D4>F9D<;B64FP <EFBKA<>< G7?96B8BDB8AB7B EODPS (A9HFP, 
CD<DB8AO= 74;, G7B?P), ECBEB5O <I C9D9D45BF>< < CD4>F<K9E>B9 CD<@9A9A<9 CDB8G>FB6 
C9D9D45BF><;  

EHBD@<DB64AABEFP G@9A<= CDB6B8<FP 6OK<E?9A<S CB I<@<K9E><@ GD46A9A<S@ (@4EEO, 
B5Nё@4, >B?<K9EF64 <EIB8AB7B 69M9EF64 <?< CDB8G>F4 D94>J<< CB <;69EFAO@ @4EE9, B5Nё@G, 
>B?<K9EF6G B8AB7B <; <EIB8AOI 69M9EF6 <?< CDB8G>FB6 D94>J<<);  

EHBD@<DB64AABEFP G@9A<= 6?489FP E<EF9@B= ;A4A<= B5 BEAB6AOI @9FB84I A4GKAB7B 
CB;A4A<S, <ECB?P;G9@OI 6 I<@<< CD< <;GK9A<< 69M9EF6 < I<@<K9E><I S6?9A<= (A45?R89A<9, 
<;@9D9A<9, Q>EC9D<@9AF, @B89?<DB64A<9), <ECB?P;B64FP E<EF9@AO9 I<@<K9E><9 ;A4A<S 8?S 
CD<ASF<S D9L9A<= 6 >BA>D9FAOI :<;A9AAOI E<FG4J<SI, E6S;4AAOI E 69M9EF64@< < <I 
CD<@9A9A<9@;  

EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 CB?P;B64A<S I<@<K9E>B= CBEG8B= < 
?45BD4FBDAO@ B5BDG8B64A<9@, 4 F4>:9 CD46<?4 B5D4M9A<S E 69M9EF64@< 6 EBBF69FEF6<< E 
<AEFDG>J<S@< CB 6OCB?A9A<R ?45BD4FBDAOI I<@<K9E><I BCOFB6;  

EHBD@<DB64AABEFP G@9A<= C?4A<DB64FP < 6OCB?ASFP I<@<K9E><= Q>EC9D<@9AF 
(CD96D4M9A<S BD74A<K9E><I 69M9EF6 CD< A47D964A<<, CB?GK9A<9 QF<?9A4 < <;GK9A<9 97B E6B=EF6, 
>4K9EF69AAO9 D94>J<< BD74A<K9E><I 69M9EF6, 89A4FGD4J<S 59?>B6 CD< A47D964A<<, J69FAO9 
D94>J<< 59?>B6) 6 EBBF69FEF6<< E CD46<?4@< F9IA<>< 59;BC4EABEF< CD< B5D4M9A<< E 69M9EF64@< 
< ?45BD4FBDAO@ B5BDG8B64A<9@, CD98EF46?SFP D9;G?PF4FO I<@<K9E>B7B Q>EC9D<@9AF4 6 HBD@9 
;4C<E< GD46A9A<= EBBF69FEF6GRM<I D94>J<= < HBD@G?<DB64FP 6O6B8O A4 BEAB69 QF<I 
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E<EF9@G B5B;A4K9A<= �. �D4=?S 8?S ;4C<E< I<@<K9E><I HBD@G?.  

#D98@9FAO9 D9;G?PF4FO BE6B9A<S >GDE4 «"5M4S < A9BD74A<K9E>4S I<@<S» BFD4:4RF:  
EHBD@<DB64AABEFP CD98EF46?9A<=: B I<@<K9E>B= EBEF46?SRM9= 9EF9EF69AAB-A4GKAB= 
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E<@6B?<K9E><= S;O> I<@<<, @<DB6B;;D9AK9E><9 ;A4A<S, ?9:4M<9 6 BEAB69 CBA<@4A<S 
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69M9EF6 < GD46A9A<= I<@<K9E><I D94>J<=, E<EF9@4F<K9E>GR AB@9A>?4FGDG (IUPAC) < 
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EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 CB?P;B64A<S I<@<K9E>B= CBEG8B= < 
?45BD4FBDAO@ B5BDG8B64A<9@, 4 F4>:9 CD46<?4 B5D4M9A<S E 69M9EF64@< 6 EBBF69FEF6<< E 
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EHBD@<DB64AABEFP G@9A<= C?4A<DB64FP < 6OCB?ASFP I<@<K9E><= Q>EC9D<@9AF 
(D4;?B:9A<9 C9DB>E<84 6B8BDB84 6 CD<EGFEF6<< >4F4?<;4FBD4, BCD989?9A<9 ED98O D4EF6BDB6 
69M9EF6 E CB@BMPR GA<69DE4?PAB7B <A8<>4FBD4, 6?<SA<9 D4;?<KAOI H4>FBDB6 A4 E>BDBEFP 
I<@<K9E>B= D94>J<<, D94>J<< <BAAB7B B5@9A4, >4K9EF69AAO9 D94>J<< A4 EG?PH4F-, >4D5BA4F- < 
I?BD<8-4A<BAO, A4 >4F<BA 4@@BA<S, D9L9A<9 Q>EC9D<@9AF4?PAOI ;484K CB F9@4@ « 9F4??O» < 
«!9@9F4??O») 6 EBBF69FEF6<< E CD46<?4@< F9IA<>< 59;BC4EABEF< CD< B5D4M9A<< E 69M9EF64@< < 
?45BD4FBDAO@ B5BDG8B64A<9@, CD98EF46?SFP D9;G?PF4FO I<@<K9E>B7B Q>EC9D<@9AF4 6 HBD@9 
;4C<E< GD46A9A<= EBBF69FEF6GRM<I D94>J<= < HBD@G?<DB64FP 6O6B8O A4 BEAB69 QF<I 
D9;G?PF4FB6;  

EHBD@<DB64AABEFP G@9A<= >D<F<K9E>< 4A4?<;<DB64FP I<@<K9E>GR <AHBD@4J<R, 
CB?GK49@GR <; D4;AOI <EFBKA<>B6 (ED98EF64 @4EEB6B= >B@@GA<>4J<<, �AF9DA9F < 8DG7<I);  

EHBD@<DB64AABEFP G@9A<= EB5?R84FP CD46<?4 Q>B?B7<K9E>< J9?9EBB5D4;AB7B CB6989A<S 6 
5OFG < FDG8B6B= 89SF9?PABEF< 6 J9?SI EBID4A9A<S E6B97B ;8BDB6PS < B>DG:4RM9= CD<DB8AB= 
ED98O, BEB;A464FP BC4EABEFP 6B;89=EF6<S A4 :<6O9 BD74A<;@O BCD989?ёAAOI 69M9EF6, CBA<@4S 
E@OE? CB>4;4F9?S #��, CBSEASFP A4 CD<@9D4I ECBEB5O G@9APL9A<S < CD98BF6D4M9A<S <I 
6D98AB7B 6B;89=EF6<S A4 BD74A<;@ K9?B69>4;  

8?S B5GK4RM<IES E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS: G@9A<9 CD<@9ASFP ;A4A<S 
B5 BEAB6AOI 8BEFGCAOI @9FB84I CB;A4A<S 69M9EF6 < I<@<K9E><I S6?9A<=;  

8?S E?9COI < E?45B6<8SM<I B5GK4RM<IES: G@9A<9 <ECB?P;B64FP D9?P9HAB FBK9KAGR 
E<EF9@G B5B;A4K9A<= �. �D4=?S 8?S ;4C<E< I<@<K9E><I HBD@G?.  
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�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S 3 QFB 6OS6?9A<9, <;@9D9A<9 < BJ9A<64A<9 
D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO.  

� EBBF69FEF6<< E GK95AO@ C?4AB@ EC9J<4?PABEF< 25.02.08 Э>EC?G4F4J<S 59EC<?BFAOI 
46<4J<BAAOI E<EF9@, D45BK9= CDB7D4@@B= 8<EJ<C?<AO �'�.07 )<@<S CD98GE@4FD<649FES 
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3.1 (>@<K B5:CI53> :>=B@>;O  
&9>GM<= >BAFDB?P GEC9649@BEF< CD98EF46?S9F EB5B= CDB69D>G GE6B9A<S GK95AB7B 
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&9>GM<= >BAFDB?P D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO 6 EBBF69FEF6<< E D45BK9= 
CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ CDB<EIB8<F CD< <ECB?P;B64A<< E?98GRM<I 
B5S;4F9?PAOI HBD@ >BAFDB?S: 

 – 6OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF,  
- CDB69D>4 6OCB?A9A<S E4@BEFBSF9?PAB= D45BFO EFG89AFB6,  
- CDB69D>4 6OCB?A9A<S >BAFDB?PAOI D45BF. 

�B 6D9@S CDB6989A<S GK95AOI ;4ASF<= 8BCB?A<F9?PAB <ECB?P;GRFES E?98GRM<9 HBD@O 
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 #D4>F<K9E>4S D45BF4 712 «%FDB9A<9 69M9EF64» 
 #D4>F<K9E>4S D45BF4 713 «)<@<K9E><9 D94>J<<» 
 #D4>F<K9E>4S D45BF4 714 «%>BDBEFP I<@<K9E><I D94>J<=» 
 #D4>F<K9E>4S D45BF4 715 «"5M4S I4D4>F9D<EF<>4 @9F4??B6 CB5BKAOI CB87DGCC» 
 #D4>F<K9E>4S D45BF4 716 «"5M4S I4D4>F9D<EF<>4 A9@9F4??B6» 
 #D4>F<K9E>4S D45BF4 717 «%6S;P A9BD74A<K9E><I < BD74A<K9E><I 69M9EF6» 
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4) EFDG>FGDA4S HBD@G?4 - BC<EO649F CBDS8B> EB98<A9A<S 4FB@B6 6 @B?9>G?9, F.9. 99 
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I<@<K9E>B9 EFDB9A<9. )<@<K9E><9 E6S;< 6 EFDG>FGDAB= HBD@G?9 <;B5D4:4RF K9DFBK>4@<. %6S;P 
@9:8G 6B8BDB8B@ < 8DG7<@< 4FB@4@< B5OKAB A9 G>4;O649FES (F4><9 HBD@G?O A4;O64RFES 
EB>D4M9AAO@< EFDG>FGDAO@<). 

!4CD<@9D, CB?A4S < EB>D4M9AA4S EFDG>FGDAO9 HBD@G?O A-5GF4A4 C4H10 <@9RF 6<8: 
         !    !    !    !                         
 ׀    ׀      ׀     ׀          
! 3 % 3 % 3 % 3 % 3 !                                %!3 3 %!2 3 %!2 3 %!3  
                  ׀    ׀      ׀     ׀        
       !     !   !    ! 
   CB?A4S EFDG>FGDA4S HBD@G?4          EB>D4M9AA4S EFDG>FGDA4S HBD@G?4 
5) @B?9>G?SDA4S (5DGFFB) HBD@G?4 C4H10, CB>4;O649F FB?P>B, >4><9 Q?9@9AFO < 6 >4>B@ 

EBBFABL9A<< 6IB8SF 6 EBEF46 69M9EF64 (F.9. >4K9EF69AAO= < >B?<K9EF69AAO= Q?9@9AFAO= EBEF46), 
AB A9 BFD4:49F CBDS8>4 E6S;O64A<S 4FB@B6. 

2. %6B=EF64 BD74A<K9E><I 69M9EF6 ;46<ESF A9 FB?P>B BF <I >4K9EF69AAB7B < >B?<K9EF69AAB7B 
EBEF464, AB < BF CBDS8>4 <I D4ECB?B:9A<S 4FB@B6 6 @B?9>G?9, F.9. BF I<@<K9E>B7B EFDB9A<S 
@B?9>G?O. 
!4CD<@9D, A-5GF4A < <;B5GF4A <@9RF B8AG @B?9>G?SDAGR HBD@G?G C4H10, AB D4;AGR 

CBE?98B64F9?PABEFP E6S;9= 

 
2.1. %CBEB5ABEFP 4FB@B6 G7?9DB84 EB98<ASFPES 6 D4;?<KAB@ CBDS8>9 8DG7 E 8DG7B@ < E 

4FB@4@< 8DG7<I Q?9@9AFB6, B5GE?B6?<649F S6?9A<9 <;B@9D<<. 
2.  �9M9EF64, <@9RM<9 B8<A4>B6O= >B?<K9EF69AAO= < >4K9EF69AAO= EBEF46 @B?9>G?, AB 
D4;?<KAB9 I<@<K9E>B9 EFDB9A<9 < E6B=EF64 A4;O64RFES <;B@9D4@<. 

3. %GM9EF6G9F 864 BEAB6AOI F<C4 <;B@9D<< 3 EFDG>FGDA4S < CDBEFD4AEF69AA4S. 
4. %FDG>FGDA4S <;B@9D<S BCD989?S9FES D4;?<KAO@ CBDS8>B@ EB98<A9A<S 4FB@B6 6 @B?9>G?9. 
$4;?<K4RF B@8 2840 AB@C:BC@=>9 87><5@88: 

 6<8 <;B@9D<<, E6S;4AAO= E <;@9A9A<9 EFDB9A<S G7?9DB8AB= J9C<, A4;O649FES <;B@9D<9= 
G7?9DB8AB7B E>9?9F4 (<;B@9D<9= J9C<).  

 6<8 <;B@9D<<, E6S;4AAO= E <;@9A9A<9@ @9EF4 D4ECB?B:9A<S >D4FAB= E6S;< < /<?< 4FB@B6 < 
7DGCC 4FB@B6 (74?B79AB6, 7<8DB>EB-, A<FDB7DGCC < 8D.), ;4@9EF<6L<I 4FB@O 6B8BDB84 6 
G7?9DB8AB= J9C<, A4;O649FES <;B@9D<9= CB?B:9A<S. !4CD<@9D, 
%!3 - %!2 3 %! = %!2 <  %!3  - %! = %! 3 %! 
5GF9A-1                                5GF9A-2                     

 @9:>?4EEB64S <;B@9D<S. �;B@9DO <@9RF B8<A4>B6GR @B?9>G?SDAGR HBD@G?G, AB 
BFABESFES > D4;AO@ >?4EE4@ BD74A<K9E><I EB98<A9A<=. !4CD<@9D, QF<?B6O= EC<DF < 
8<@9F<?B6O= QH<D BF69K4RF HBD@G?9 %2!6": 
%!3 - %!2 - "!                              %!3 - " - %!3  
EC<DF   T><C= +78,4°%                       QH<D   T><C.= -23,7°%         

5. #DBEFD4AEF69AA4S <;B@9D<S B5GE?B6?<649FES D4;?<KAO@ D4ECB?B:9A<9@ 4FB@B6 < 7DGCC 
4FB@B6 6 CDBEFD4AEF69. 
#DBEFD4AEF69AA4S <;B@9D<S CB8D4;89?S9FES A4: 4) 79B@9FD<K9E>GR (J<E- < FD4AE-

<;B@9D<R), BA4 6B;@B:A4 CD< A4?<K<< 86B=AB= E6S;< 6 >BDA9 @B?9>G?O: 
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5 ) "CF<K9E>4S (;9D>>4?PA4S), BA4 6B;@B:A4 CD< A4?<K<< 4EE<@9FD<KAB7B 4FB@4 G7?9DB84 

(CD< 4FB@9 G7?9DB84 4 D4;AOI ;4@9EF<F9?S) 
3.  B?9>G?4 >4:8B7B 69M9EF64 B5?4849F BCD989?9AAO@ I<@<K9E><@ EFDB9A<9@, >BFBDB9 
@B:9F 5OFP GEF4AB6?9AB I<@<K9E><@< @9FB84@<. �;GK4S E6B=EF64 69M9EF64 @B:AB 
BCD989?<FP I<@<K9E>B9 EFDB9A<9 97B @B?9>G?O, 4 CB EFDB9A<R @B?9>G?O - CD986<89FP 
E6B=EF64 69M9EF64. 

4. �FB@O <?< 7DGCCO 4FB@B6, B5D4;GRM<9 @B?9>G?G, 6;4<@AB 6?<SRF 8DG7 A4 8DG74, BF K97B 
;46<ESF < I<@<K9E><9 E6B=EF64 EB98<A9A<S. 
&9BD<S �GF?9DB64 S6<?4EP A4GKAO@ HGA84@9AFB@ BD74A<K9E>B= I<@<< < 
ECBEB5EF6B64?4 5OEFDB@G 99 D4;6<F<R. "C<D4SEP A4 CB?B:9A<S F9BD<<, �. . �GF?9DB6 84? 

B5NSEA9A<9 S6?9A<R <;B@9D<<, CD98E>4;4? EGM9EF6B64A<9 D4;?<KAOI <;B@9DB6 < 6C9D6O9 
CB?GK<? A9>BFBDO9 <; A<I. 

 
�040=8O: 
1. !4;64FP 69M9EF6B CB E<EF9@4F<K9E>B= AB@9A>?4FGD9: 

 
2. �4AO HBD@G?O E?98GRM<I 69M9EF6: %!4, %2!6, %3!8. "CD989?<F9 64?9AFABEFP 4FB@4 
G7?9DB84. 
3. %BEF46<FP EFDG>FGDAGR HBD@G?G G7?96B8BDB84 CB 97B A4;64A<R «2,3-8<@9F<?C9AF4A». 
4. �?S 2,2,3-FD<@9F<?C9AF4A4 EBEF46<FP HBD@G?O 86GI 7B@B?B7B6 < 86GI <;B@9DB6. 
5. �4C<L<F9 EB>D4M9AAGR EFDG>FGDAGR HBD@G?G 69M9EF64 E ?<A9=AB= G7?9DB8AB= 
J9CBK>B=, EBEF46 >BFBDB7B EBBF69FEF6G9F @B?9>G?SDAB= HBD@G?9 %6!14. 
%BEF46PF9 8?S A97B EFDG>FGDAO9 HBD@G?O: 
4) 86GI 7B@B?B7B6 (E 5B?PL<@ K<E?B@ 4FB@B6 G7?9DB84), A4;B6<F9. 
5) 86GI <;B@9DB6, A4;B6<F9. 

     6. %D98< C9D9K<E?9AAOI 69M9EF6 A4=F< 7B@B?B7<: 
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7. $4EEK<F4=F9 E>B?P>B 6 ?. ><E?BDB84 CBFD95G9FES 8?S E:<74A<S 100 >7 @9F4A4 (%!4) 

 
�>=B@>;L=K5 2>?@>AK: 

1. +FB F4>B9 64?9AFABEFP? 
2. �4><9 BEAB6AO9 CB?B:9A<S FBD<< I<@<K9E>B7B EFDB9A<S CD98?B:<? �. . �GF?9DB6? 
3. �4=F9 BCD989?9A<9 Q?9>FDBAAB= BD5<F4?<? 
4. +FB S6?S9FES 7B@B?B74@<, 4 KFB <;B@9D4@<? 
5. �B784 G7?9DB8 EK<F49FES C9D6<KAO@, 6FBD<KAO@, FD9F<KAO@ < K9F69DF<KAO@? 

 
 

#@0:B8G5A:0O @01>B0 72 

«#@545;L=K5 C3;52>4>@>4K: 0;:0=K» 
 

*5;L: HBD@<DB64A<9 G@9A<= <ECB?P;B64FP < CD<@9ASFP @9:8GA4DB8AGR AB@9A>?4FGDG 
4?>4AB6 6 CD4>F<K9E>B= D45BF9, BEAB6AO9 ECBEB5O <I CB?GK9A<S. 

 
�;:0=K 3 QFB CD989?PAO9 G7?96B8BDB8O, EB89D:4M<9 FB?P>B B8<A4DAO9 E6S;< @9:8G 

4FB@4@< %3% 6 @B?9>G?9, F.9. EB89D:4M<9 @4>E<@4?PAB9 >B?<K9EF6B 6B8BDB84. 
�><>;>38G5A:89 @O4 0;:0=>2 
�E9 4?>4AO 4 69M9EF64, EIB:<9 CB H<;<K9E><@ < I<@<K9E><@ E6B=EF64@, < BF?<K4RM<9ES 

A4 B8AG <?< A9E>B?P>B 7DGCC 3%!23 8DG7 BF 8DG74. &4><9 69M9EF64 A4;O64RFES 3><>;>30<8, 4 
DS8 69M9EF6, S6?SRM<IES 7B@B?B74@<, A4;O64RF 3><>;>38G5A:8< @O4><. 

%4@O= C9D6O= CD98EF46<F9?P 7B@B?B7<K9E>B7B DS84 4?>4AB6 3 @9F4A CH4, <?< !3%H23H. 
#DB8B?:<FP 7B@B?B7<K9E><= DS8 @B:AB, CBE?98B64F9?PAB 8B546?SS 7DGCCG 3%!23 6 

G7?96B8BDB8AGR J9CP 4?>4A4. 

!0720=85 0;:0=0 (>@<C;0 0;:0=0 

 9F4A CH4 

1F4A C2H6 

#DBC4A C3H8 

�GF4A C4H10 

#9AF4A C5H12 

�9>E4A C6H14 

�9CF4A C7H16 

">F4A C8H18 

!BA4A C9H20 
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�9>4A C10H22 

"5M4S HBD@G?4 7B@B?B7<K9E>B7B DS84 4?>4AB6 CnH2n+2. 
#9D6O9 K9FOD9 K?9A4 7B@B?B7<K9E>B7B DS84 4?>4AB6 3 74;O, C53C17 3 :<8>BEF<, A4K<A4S E 

C18 3 F69D8O9 69M9EF64.  
�E9 4?>4AO ?97K9 6B8O, A9 D4EF6BD<@O 6 6B89 < A9 E@9L<64RFES E A9=. 
  
%B@>5=85 0;:0=>2 
� @B?9>G?4I 4?>4AB6 6EFD9K4RFES I<@<K9E><9 E6S;< C3H < %3%. 
%6S;P C3H >B64?9AFA4S E?45BCB?SDA4S, E6S;P %3% 3 >B64?9AFA4S A9CB?SDA4S. 1FB 

B8<A4DAO9 σ-E6S;<. �FB@O G7?9DB84 6 4?>4A4I  B5D4;GRF CB K9FOD9 σ-E6S;<. %?98B64F9?PAB, 
7<5D<8<;4J<S 4FB@B6 G7?9DB84 6 @B?9>G?4I 4?>4AB6 3 sp3. 

'7B? = 109
B
 28′  

 
�7><5@8O 0;:0=>2 
%B@C:BC@=0O 87><5@8O 

�?S  4?>4AB6 I4D4>F9DA4 AB@C:BC@=0O 87><5@8O 3 87><5@8O C3;5@>4=>3> A:5;5B0. 
%B@C:BC@=K5 87><5@K 4 QFB EB98<A9A<S E B8<A4>B6O@ EBEF46B@, >BFBDO9 BF?<K4RFES 

CBDS8>B@ E6S;O64A<S 4FB@B6 6 @B?9>G?9, F.9. EFDB9A<9@ @B?9>G?. 
�7><5@K C3;5@>4=>3> A:5;5B0 BF?<K4RFES EFDB9A<9@ G7?9DB8AB7B E>9?9F4.  
"?B8G5A:0O 87><5@8O 
�E?< 4FB@ G7?9DB84 6 @B?9>G?9 E6S;4A E K9FODP@S D4;?<KAO@< ;4@9EF<F9?S@< (4FB@4@< 

<?< 4FB@AO@< 7DGCC4@<). 
)8<8G5A:85 A2>9AB20 0;:0=>2 
1. $50:F88 70<5I5=8O  
1.1. �0;>35=8@>20=85 
�?>4AO D947<DGRF E I?BDB@ < 5DB@B@ =0 A25BC <?< ?@8 =03@520=88. 
#D< I?BD<DB64A<< @9F4A4 EA4K4?4 B5D4;G9FES I?BD@9F4A. 
)?BD@9F4A @B:9F 6;4<@B89=EF6B64FP E I?BDB@ < 84?PL9 E B5D4;B64A<9@ 8<I?BD@9F4A4, 

FD<I?BD@9F4A4 < F9FD4I?BD@9F4A4.  
1.2. !8B@>20=85 0;:0=>2 
�?>4AO 6;4<@B89=EF6GRF E D4;546?9AAB= 4;BFAB= ><E?BFB= CB D48<>4?PAB@G @9I4A<;@G, 

CD< A47D964A<< 8B 140B% < CB8 846?9A<9@.  �FB@ 6B8BDB84 6 4?>4A9 ;4@9M49FES A4 A<FDB7DGCCG 
NO2.  

2. $50:F88 @07;>65=8O 

2.1. �5384@8@>20=85 8 45384@>F8:;870F8O 

�5384@8@>20=85 3 QFB D94>J<S BFM9C?9A<S 4FB@B6 6B8BDB84. 
� >4K9EF69 >4F4?<;4FBDB6 897<8D<DB64A<S <ECB?P;GRF A<>9?P Ni, C?4F<AG Pt, C4??48<= Pd, 

B>E<8O IDB@4 (III), :9?9;4 (III), J<A>4 < 8D. 
#D< 897<8D<DB64A<< 5GF4A4 CB8 89=EF6<9@ @9F4??<K9E><I >4F4?<;4FBDB6 B5D4;G9FES E@9EP 

CDB8G>FB6. #D9<@GM9EF69AAB B5D4;G9FES 5GF9A-2. 
2.2. #8@>;87 (45384@8@>20=85) <5B0=0 
#D< @98?9AAB@ < 8?<F9?PAB@ A47D964A<< 8B 1500B% @9F4A D4;?4749FES 8B CDBEFOI 

69M9EF6. 
#8@>;87 <5B0=0 3 CDB@OL?9AAO= ECBEB5 CB?GK9A<S 4J9F<?9A4. 
2.3. �@5:8=3 
�@5:8=3 3 QFB D94>J<S D4;?B:9A<S 4?>4A4 E 8?<AAB= G7?9DB8AB= J9CPR A4 4?>4AO E 5B?99 

>BDBF>B= G7?9DB8AB= J9CPR < 4?>9AO. 
�D9><A7 5O649F B5@<8G5A:89 8 :0B0;8B8G5A:89. 
&5@<8G5A:89 :@5:8=3 CDBF9>49F CD< E<?PAB@ A47D964A<< 59; 8BEFGC4 6B;8GI4. 
#D< QFB@ CB?GK49FES E@9EP 4?>4AB6 < 4?>9AB6 E D4;?<KAB= 8?<AB= G7?9DB8AB= J9C< < 
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D4;?<KAB= @B?9>G?SDAB= @4EEB=. 
�0B0;8B8G5A:89 :@5:8=3 CDB6B8SF CD< 5B?99 A<;>B= F9@C9D4FGD9 6 CD<EGFEF6<< 

>4F4?<;4FBDB6. #DBJ9EE EBCDB6B:849FES D94>J<S@< 87><5@870F88 8 
45384@8@>20=8O. �4F4?<;4FBDO >4F4?<F<K9E>B7B >D9><A74 3 J9B?<FO (4?R@BE<?<>4FO >4?PJ<S, 
A4FD<S). 

3. $50:F88 >:8A;5=8O 0;:0=>2 
�;:0=K 3 @4?BCB?SDAO9 EB98<A9A<S, CBQFB@G CD< B5OKAOI GE?B6<SI BA< A9 B><E?SRFES 

84:9 E<?PAO@< B><E?<F9?S@< (C9D@4A74A4F >4?<S, IDB@4F <?< 8<IDB@4F >4?<S < 8D.). 
3.1. #>;=>5 >:8A;5=85 3 3>@5=85 
�?>4AO 7BDSF E B5D4;B64A<9@ G7?9><E?B7B 74;4 < 6B8O. $94>J<S 7BD9A<S 4?>4AB6 

EBCDB6B:849FES 6O89?9A<9@ 5B?PLB7B >B?<K9EF64 F9C?BFO. 
CH4 + 2O2  ² CO2 + 2H2O + Q 

#DB@OL?9AAB9 ;A4K9A<9 <@99F D94>J<S B><E?9A<S @9F4A4 ><E?BDB8B@ 8B CDBEFB7B 
69M9EF64 3 G7?9DB84: 

CH4 + O2 ² C + 2H2O 
1F4 D94>J<S <ECB?P;G9FES 8?S CB?GK9A<S E4:<. 
3.2. �0B0;8B8G5A:>5 >:8A;5=85 

 �4F4?<F<K9E>B9 B><E?9A<9 5GF4A4 3 CDB@OL?9AAO= ECBEB5 CB?GK9A<S G>EGEAB= ><E?BFO. 
 #D< >4F4?<F<K9E>B@ B><E?9A<< @9F4A4 ><E?BDB8B@ 6B;@B:AB B5D4;B64A<9 D4;?<KAOI 
CDB8G>FB6 6 ;46<E<@BEF< BF GE?B6<= CDB6989A<S CDBJ9EE4 < >4F4?<;4FBD4. �B;@B:AB 
B5D4;B64A<9 @9F4AB?4, @GD46P<AB7B 4?P897<84 <?< @GD46P<AB= ><E?BFO. 

 �4:AB9 ;A4K9A<9 6 CDB@OL?9AABEF< <@99F C4DB64S >BA69DE<S @9F4A4: B><E?9A<9 @9F4A4 
6B8SAO@ C4DB@ CD< 6OEB>B= F9@C9D4FGD9. 
#DB8G>F D94>J<< 3 F4> A4;O649@O= «E<AF9;-74;». 
4. �7><5@870F8O 0;:0=>2 
#B8 89=EF6<9@ >4F4?<;4FBD4 < CD< A47D964A<< A9D4;69F6?9AAO9 4?>4AO, EB89D:4M<9 A9 

@9A99 K9FOD9I 4FB@B6 G7?9DB84 6 BEAB6AB= J9C<, @B7GF CD96D4M4FPES 6 5B?99 D4;69F6?9AAO9 
4?>4AO. 

#>;CG5=85 0;:0=>2 
1. �708<>459AB285 30;>35=0;:0=>2 A <5B0;;8G5A:8< =0B@85< (@50:F8O �N@F0) 
1FB B8<A <; ?45BD4FBDAOI ECBEB5B6 CB?GK9A<S 4?>4AB6. #D< QFB@ CDB<EIB8<F G86B9A<9 

G7?9DB8AB7B E>9?9F4. 
$94>J<S 5B?PL9 CB8IB8<F 8?S CB?GK9A<S E<@@9FD<KAOI 4?>4AB6. 
#D< CDB6989A<< E<AF9;4 EB E@9EPR D4;AOI 74?B79A4?>4AB6 B5D4;G9FES E@9EP D4;AOI 

4?>4AB6. 
  
3. �5:0@1>:A8;8@>20=85 A>;59 :0@1>=>2KE :8A;>B (@50:F8O �N<0) 
$50:F8O �N<0 4 QFB 6;4<@B89=EF6<9 EB?9= >4D5BAB6OI ><E?BF E M9?BK4@< CD< 

EC?46?9A<<. 
R3COONa + NaOH ² R3H + Na2CO3 

�5:0@1>:A8;8@>20=85 4 QFB BFM9C?9A<9 (Q?<@<A<DB64A<9) @B?9>G?O G7?9><E?B7B 74;4 
<; >4D5B>E<?PAB= 7DGCCO (-COOH) <?< BD74A<K9E>B= ><E?BFO <?< >4D5B>E<?4FAB= 7DGCCO (-
COOMe)  EB?< BD74A<K9E>B= ><E?BFO. 

#D< 6;4<@B89=EF6<< 4J9F4F4 A4FD<S E 7<8DB>E<8B@ A4FD<S CD< EC?46?9A<< B5D4;G9FES 
@9F4A < >4D5BA4F A4FD<S: 

  
4. �84@8@>20=85 0;:5=>2, 0;:8=>2, F8:;>0;:0=>2, 0;:0485=>2 

  
#>;CG5=85 0;:0=>2 2 ?@><KH;5==>AB8 

� CDB@OL?9AABEF< 4?>4AO CB?GK4RF 87 =5DB8, :0<5==>3> C3;O, ?@8@>4=>3> 8 
?>?CB=>3> 3070. #D< C9D9D45BF>9 A9HF< <ECB?P;GRF D9>F<H<>4J<R, >D9><A7 < 8DG7<9 ECBEB5O. 
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7. �84@>;87 :0@1840 0;N<8=8O 

"8<A <; ECBEB5B6 CB?GK9A<S @9F4A4 4 7<8DB?<; >4D5<84 4?R@<A<S: 
!0?@8<5@, ><E?BFAO= 7<8DB?<;: 

Al4C3 + 12HCl = 4AlCl3 + 3CH4 
<?< 6B8AO= 7<8DB?<;: 

Al4C3 + 12H2" = 4Al("!)3 + 3CH4 
  
8. �078D8:0F8O C3;O 
�M9 B8<A ECBEB5 CB?GK9A<S @9F4A4 4 74;<H<>4J<S F69D8B7B FBC?<64. #DBF9>49F CD< 

A47D964A<<, CB8 846?9A<9@ 6 CD<EGFEF6<< >4F4?<;4FBD4 : 
C + 2!2 = CH4 

 
 
�040=8O 

1. �B@B?B7<K9E><= DS8 @9F4A4 EBEF46?SRF G7?96B8BDB8O: @9F4A %!4, QF4A %2!5, CDBC4A 
%3!8, 5GF4A %4!10 < F.8. �E?< K<E?B 4FB@B6 G7?9DB84 6 QF<I EB98<A9A<SI B5B;A4K<FP 
5G>6B= C, FB K9@G 5G89F D46AB K<E?B 4FB@B6 6B8BDB84? 
�4CB?A<F9 F45?<JG, CB?P;GSEP CB?GK9AAO@ D9;G?PF4FB@. 
!0720=85 
C3;5@>40 

+8A;> 0B><>2 
C3;5@>40 

+8A;> 0B><>2 
2>4>@>40 

 >;5:C;O@=0O 
D>@<C;0 

 9F4A 1 2*1+ 2 = 4 A=4 

1F4A 2   
#DBC4A 3   
�GF4A 4   
#9AF4A 5   
�9>E4A 6   
�9CF4A 7   
">F4A 8   
!BA4A 9   
�9>4A 10   

 
2. %BEF46PF9 @B?9>G?SDAO9 HBD@G?O CD989?PAOI G7?96B8BDB8B6, 6 @B?9>G?4I >BFBDOI 
K<E?B 4FB@B6 G7?9DB84 CBE?98B64F9?PAB 6B;D4EF49F BF 10 8B 20. 

 
3. %BEF46PF9 HBD@G?O <;B@9DB6, <@9RM<I EBEF46 %7!15. 
�?S FB7B KFB5O A4GK<FPES EBEF46?SFP 7D4H<K9E><9 HBD@G?O <;B@9DAOI 69M9EF6, 

;4CB?A<F9 F45?<JG. � ?96B@ EFB?5J9 ;4C<E4A CBDS8B> 89=EF6<= < B5D4;9J 97B 6OCB?A9A<S. %CD464 
BEF46?9AB @9EFB, 789 �O E4@BEFBSF9?PAB 6OCB?A<F9 QFB 89=EF6<9 

�4=F9 A4;64A<S CB?GK9AAO@ <;B@9D4@ CB 4?7BD<F@G: 1) #DBAG@9DB64FP E4@GR 8?<AAGR 
G7?9DB8AGR J9CP. 

2)!4;64FP 6E9 D48<>4?O < G>4;4FP <I @9EFB 6 CDBAG@9DB64AAB= J9C<. 3)!4;64FP 
CDBAG@9DB64AAGR J9CP. 

4. !4C<L<F9 CB?AO9 < EB>D4M9AAO9 7D4H<K9E><9 HBD@G?O 6E9I 69M9EF6, >BFBDO9 <@9RF 
EBEF46 %8!18. �4=F9 A4;64A<S CB?GK9AAO@ <;B@9D4@ B>F4A4. 
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5. �; CD98?B:9AAOI @B?9>G?SDAOI HBD@G? 6OC<L<F9 HBD@G?O CD989?PAOI 
G7?96B8BDB8B6, %5!12; %7!14; %8!18; %10!22; %22!44; %2!2; %5!6;C8H6., A4;B6<F9 QF< 
69M9EF64. 

 
 
�>=B@>;L=K5 2>?@>AK: 
1. �4>B6O ECBEB5O CB?GK9A<S 4?>4AB6? 
2. � K9@ ;4>?RK49FES EGFP E<AF9;4 �RDJ4? 
3. �4>B= 4?>4A A9?P;S CB?GK<FP E<AF9;B@ �RDJ4? 
4. �4><9 6<8O AB@9A>?4FGDO 6O ;A49F9? 
5. %BEF46<FP EFDG>FGDAO9 HBD@G?O 2-@9F<?CDBC4A4, 2,3-8<@9F<?, 3,3-8<@QF<?79>E4A4. 
6.  B:AB ?< <; 5GF9A4 CB?GK<FP C9AF4A? 
 
 

#@0:B8G5A:0O @01>B0 73 

«!5?@545;L=K5 C3;52>4>@>4K: 0;:0485=K» 
 

*5;L: EHBD@<DB64FP ;A4A<S B I<@<K9E><I E6B=EF64I, D4;6<FP CD4>F<K9E><9 A46O>< 
EBEF46?9A<S EFDG>FGDAOI HBD@G? 4?>48<9AB6 < G@9A<9 <@ 8464FP A4;64A<9. 

 
�;:0485=K (8<9AO, 8<9AB6O9 G7?96B8BDB8O) 3 EB98<A9A<S, 6 @B?9>G?4I >BFBDOI 

CD<EGFEF6GRF 869 86B=AO9 E6S;<. "5M4S HBD@G?4 CnH2n-2. 
�?4EE<H<>4J<S 8<9AB6 
�G@G?<DB64AAO9 8<9AO 3 EB98<A9A<S, 6 @B?9>G?4I >BFBDOI 869 86B=AO9 E6S;< 

D4ECB?B:9AO G B8AB7B < FB7B :9 4FB@4 G7?9DB84: %!2=%=%!3%!23%!3 (C9AF48<9A-1,2) 
%BCDS:9AAO9 8<9AO 3 EB98<A9A<S, 6 @B?9>G?4I >BFBDOI 869 86B=AO9 E6S;< D4;89?9AO 

B8AB= CDBEFB= E6S;PR: %!2=%!3%!=%!3%!3 (C9AF48<9A-1,3) 
�;B?<DB64AAO9 8<9AO 3 EB98<A9A<S, 6 @B?9>G?4I >BFBDOI 869 86B=AO9 E6S;< D4;89?9AO 

5B?99 K9@ B8AB= CDBEFB= E6S;PR. %!2=%!3%!23%!=%!2 (C9AF48<9A-1,4) 
%FDB9A<9 EBCDS:9AAOI 8<9AB6 
$4EE@BFD<@ EFDB9A<9 EBCDS:9AAB7B 4?>48<9A4 5GF48<9A4-1,3.  B?9>G?4 <@99F C?BE>B9 

EFDB9A<9. �E9 4 4FB@4 % 6 sp2-7<5D<8<;4J<<, 2 86B=AOI E6S;<. "8A4>B 8?<A4 QF<I 86B=AOI E6S;9= 
(0,135 A@) 5B?PL9, K9@ G 4?>9A4 (0,133 A@), 4 CDBEF4S E6S;P @9:8G 4FB@4@< G7?9DB84 (0,146 A@) 
>BDBK9, K9@ E6S;P %-% 6 4?>4A4I (0,154 A@). 

#DB<EIB8<F K4EF<KAB9 C9D9>DO64A<9 Ã-Q?9>FDBAAOI B5?4>B6 @9:8G 2-@ < 3-@ 4FB@4@< 
G7?9DB84, < K9FOD9 D-BD5<F4?< B5D4;GRF 98<AB9 Ã-Q?9>FDBAAB9 B5?4>B. &4>B= F<C C9D9>DO64A<S 
BD5<F4?9= A4;O64RF EBCDS:9A<9@. +9FOD9 Q?9>FDBA4 A9 ?B>4?<;B64AO CBC4DAB A4 86B=AOI 
E6S;SI, 4 D4ECD989?9AO 68B?P 6E9= J9C< 3 89?B>4?<;B64AO. 

%6B=EF64 EBCDS:9AAOI 8<9AB6 
&<C<KAO9 D94>J<< 3 Q?9>FDBH<?PAB9 CD<EB98<A9A<9. 
$94>J<S E <;5OF>B@ 5DB@4: 

%!2=C!3%H=%!2 + 2�r2 ² %!2�r3CH�r3%HBr3%!2Br 
#D< 6;4<@B89=EF6<< 1:1 B5D4;G9FES E@9EP. 
"5OKAB9 CD<EB98<A9A<9: 

%!2=C!3%H=%!2 + �r2 ² %!2�r3CH�r3%H=%!2 
%BCDS:9AAB9 CD<EB98<A9A<9: 

%!2=C!3%H=%!2 + �r2 ² %!2�r3%!=CH3%!2�r 
#D< EBCDS:9AAB@ CD<EB98<A9A<< Ã-Q?9>FDBAAB9 B5?4>B 8<9A4 GK4EF6G9F 6 D94>J<< 

CD<EB98<A9A<S >4> 98<AB9 J9?B9. 
#B?GK9A<9 8<9AB6 
1. � CDB@OL?9AABEF< 5GF48<9A-1,3 < <;BCD9A CB?GK4RF >4F4?<F<K9E><@ 897<8D<DB64A<9@ 

https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov#mediaplayer
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov#mediaplayer
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov#mediaplayer
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov#mediaplayer
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5GF4A4 < 2-@9F<?5GF4A4, 6O89?9AAOI <; HD4>J<= A9HF9C9D97BA><. 
2. �GF48<9A-1,3 6 CDB@OL?9AABEF< CB?GK4RF <; QF<?B6B7B EC<DF4 CB @9FB8G %. �. 

�9598964. 
3. �45BD4FBDAO= ECBEB5 3 D94>J<< BFM9C?9A<S, A4CD<@9D. 
#D<@9A9A<9 8<9AB6 < F9DC9AB6 
� CDB@OL?9AABEF< 8<9AO <ECB?P;GRF 8?S CB?GK9A<S E<AF9F<K9E>B7B >4GKG>4. 
'7?96B8BDB8O, EB89D:4M<9 869 < 5B?99 86B=AO9 E6S;< 6 @B?9>G?9 3 F9DC9AO 3 L<DB>B 

D4ECDBEFD4A9AO 6 D4EF<F9?PAOI BD74A<;@4I, K4EFB B5?484RF CD<SFAO@ ;4C4IB@. %@9E< F9DC9AB6 
<ECB?P;GRF 6 CDB<;6B8EF69 8GIB6 < 4DB@4F<K9E><I BF8GL9>, 4 F4>:9 6 @98<J<A9. 

�<;A9AAB 64:9A 8?S K9?B69>4 b->4DBF<A, >BFBDO= CD96D4M49FES 6 BD74A<;@9 6 6<F4@<A �, 
BA EB89D:<FES 6 >D4EAOI < :9?FOI C?B84I (D<E. 3). �D4EAO= J69F b->4DBF<A4 B5GE?B6?9A 
8?<AAB= J9CBK>B= EBCDS:9AAOI 86B=AOI E6S;9=. 

 
�040=8O: 

1. %BEF46PF9 EFDG>FGDAO9 HBD@G?O G7?96B8BDB8B6: 4) 3-<;BCDBC<?-4,5-8<@9F<?79CF9A-2; 
5)1,2-8<I?BD-4-QF<?B>F48<9A-2,3. 

2. !4C<L<F9 EFDG>FGDAO9 HBD@G?O 86GI 7B@B?B7B6 < 86GI <;B@9DB6 C9AF9A4-1 < 84=F9 <@ 
A4;64A<S. 

3. "EGM9EF6<F9 CD96D4M9A<S: 5GF4Aþ2-I?BD5GF4Aþ5GF9A-2þ5GF4Aþ8<6<A<?þG7?9><E?O= 
74;. 

4. $9L<F9 ;484KG: "CD989?<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, 9E?< @4EEB64S 8B?S 
G7?9DB84 6 A9@ D46A4 85,7%, 4 C?BFABEFP QFB7B 69M9EF64 EBEF46?S9F 1, 25 7/?. 

5. 2. �4><9 <; C9D9K<E?9AAOI 8<9AB6 @B7GF EGM9EF6B64FP 6 6<89 J<E- < FD4AE<;B@9DB6:  
4). 5GF48<9A-1,3; 
5). 2-@9F<?5GF48<9A-1,3;  
6). C9AF48<9A-1,3;  
7). 79>E48<9A-2,4;  
8). 2,3-8<@9F<?5GF48<9A-1,3 ? 

6. �;BCD9A @B:AB CB?GK<FP 86GIEF48<=AO@ 897<8D<DB64A<9@ . . .  
4) A-5GF4A4 
5) <;B5GF4A4  
6) 2,3-8<@9F<?5GF4A4 
7) 2-@9F<?5GF4A4  
7. �4>B9 EB98<A9A<9 S6?S9FES CDB8G>FB@ A9CB?AB7B 5DB@<DB64A<S 5GF48<9A4-1,3?  
4) 1,2-8<5DB@5GF9A-2  
5) 3,4-8<5DB@5GF9A-1  
6) 1,4-8<5DB@5GF9A-2  
7) 2,3-8<5DB@5GF9A-1 

 
 

#@0:B8G5A:0O @01>B0 74 

«#@8@>4=K5 8AB>G=8:8 C3;52>4>@>4>2 8 8E ?5@5@01>B:0» 
 

*5;L: <;GK<FP CD<DB8AO9 <EFBKA<>< G7?96B8BDB8B6, BEAB6O <I C9D9D45BF><. $4E>DOFP 
EGM9EF6GRM<9 6;4<@BE6S;< (CD<DB84 EODPS - I<@<;@ CDBJ9EE4; E6B=EF64 CDB8G>F4 3 97B 
CD<@9A9A<9). 

� CD<DB89 G7?96B8BDB8O 6EFD9K4RFES 6 6<89 A9HF<, CD<DB8AB7B 74;4, >4@9AAB7B G7?S. 
!5DBL 4 @4E?SA<EF4S :<8>BEFP BF E69F?B-5GDB7B 8B K9DAB7B J69F4 E I4D4>F9DAO@ 

;4C4IB@ CD<DB8AB7B CDB<EIB:89A<S, EBEFBSM4S <; E@9E< D4;?<KAOI G7?96B8BDB8B6 
%BEF46: 4?>4AO, J<>?B4?>4AO, 4D9AO (4DB@4F<K9E><9 G7?96B8BDB8O), 4;BF, E9D4, 6B84 < 8D. 
!9HF9CDB8G>FO: 1) E69F?O9 (59A;<A, >9DBE<A, ?<7D4A), 2) F9@AO9 (@4;GF) 

https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov#mediaplayer
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#DB8G>FO CB?GK49@O9 <; @4;GF4: E@4;BKAO9 @4E?4, 64;9?<A, C4D4H<A, 4EH4?PFB6O9 
69M9EF64, 7G8DBA. 

#@8@>4=K9 307 4 59EJ69FAO= 74;, EBEFBSM<= <; E@9E< D4;?<KAOI G7?96B8BDB8B6 
(CD9<@GM9EF69AAB <; @9F4A4). 

�B 99% @9F4A4, BEF4?PAB9 QF4A, CDBC4A, 5GF4A, 4;BF, G7?9><E?O= 74;, 6B84 < F.8. 
#D<@9A9A<9: FBC?<6B (6O89?S9FES F9C?BF4 Q), 6 5OFG, EODP9 8?S I<@<K9E>B= 

CDB@OL?9AABEF<, CB?GK4RF E4:G (%), 6B8BDB8, 4J9F<?9A, EC<DFO, 4?P897<8O, >4D5BAB6O9 
><E?BFO, 74?B79ABCDB<;6B8AO9 G7?96B8BDB8B6 < 8D. 

#BCGFAB-A9HFSAB= 74; EB89D:<F 8B 42% @9F4A4, BEF4?PAO9 8DG7<9 G7?96B8BDB8O. 
�7B 89?SF A4 E@9E<: 
-74;B6O= 59A;<A 3 EBEFB<F <; C9AF4A4 < 79>E4A4, CD<@9AS9FES >4> FBC?<6B 8?S 86<74F9?9= 

6AGFD9AA97B E7BD4A<S 
- CDBC4A-5GF4AB64S E@9EP 3 CD<@9AS9FES >4> E:<:9AAO= 74; 6 6<89 FBC?<64 (6 5OFG < 8?S 

;4CB?A9A<S ;4:<74?B>) 
- EGIB= 74; 3 @9F4A < A9@AB7B QF4A4, CD<@9AS9FES 6 >4K9EF69 FBC?<64 <?< >4> EODP9 8?S 

I<@<K9E>B= CDB@OL?9AAABEF<. 
�0<5==K9 C3>;L 4 F69D8B9 7BDRK99 CB?9;AB9 <E>BC49@B9, >BFBDB9 <@99F E?B:AO= 

EBEF46. 
%>AB02 =5DB8 

� ;46<E<@BEF< BF @9EFBDB:89A<S A9HFP <@99F D4;?<KAO= EBEF46. � A9ё @B7GF 6IB8<FP: 
4?>4AO, J<>?B4?>4AO, 4DB@4F<K9E><9 G7?96B8BDB8O. 

 (@0:F88 =5DB8 

 (D4>J<S, EB5<D49@4S BF 40 8B 200°% 4 HD4>J<S 59A;<AB6 4 EB89D:<F G7?96B8BDB8O BF 
%6!12 8B %11!24. 

1. �<7DB<AB64S HD4>J<S, EB5<D49@4S 6 CD989?4I BF 150 8B 250 °%, EB89D:<F G7?96B8BDB8O BF 
%8!18 8B %14!30. 

2. �9DBE<AB64S HD4>J<S 6>?RK49F G7?96B8BDB8O BF %12!26 8B %18!38 E F9@C9D4FGDB= ><C9A<S BF 180 
8B 300°%. 

3. � E?98GRM9= HD4>J<< CB?GK4RF 74;B=?P (6OL9 275°%) 4 8<;9?PAB9 FBC?<6B. 
4. "EF4FB> CBE?9 C9D97BA>< A9HF< 3 @4;GF 3 EB89D:<F G7?96B8BDB8O E 5B?PL<@ K<E?B@ 4FB@B6 
G7?9DB84 (8B @AB7<I 89ESF>B6) 6 @B?9>G?9. #BE?9 BF7BA>< BEF49FES 7G8DBA. �7B CD<@9ASRF 6 
8BDB:AB@ EFDB<F9?PEF69. 

 #5@53>=:0 =5DB8 

#5@53>=:0 3 QFB D4;89?9A<9 A9HF< A4 BF89?PAO9 HD4>J<< CB F9@C9D4FGD9 ><C9A<S. 
#9D97BA>4 A9HF< BEGM9EF6?S9FES 6 @5:B8D8:0F8>==>9 :>;>==5.  
#DBJ9EE BEGM9EF6?S9FES 6 86GI 4CC4D4F4I: � FDG5K4FB= C9K< A9HFP A47D9649FES 8B 320-350 

°% < CBEFGC49F 6 D9>F<H<>4J<BAAGR >B?BAAG. 
�AGFD< BA4 <@99F 7BD<;BAF4?PAO9 C9D97BDB8>< E BF69DEF<S@<, F4> A4;O649@O9 F4D9?><. 
#4DO A9HF< CB84RFES 6 >B?BAAG < CB8A<@4RFES 669DI, CD< QFB@ CBEF9C9AAB BI?4:84RFES 

< E:<:4RFES. 
 9A99 ?9FGK<9 G7?96B8BDB8O >BA89AE<DGRFES 6A<;G, B5D4;GS 307>9;52CN HD4>J<R. 
�OL9 EB5<D49FES :5@>A8=, 4 ;4F9@ 4 ;83@>8=. !4<5B?99 ?9FGK<9 G7?96B8BDB8O 6OIB8SF 

6 6<89 C4DB6 <; >B?BAAO < E:<:4RFES, B5D4;GS 15=78=. 
�?46AO= A98BEF4FB> C9D97BA>< A9HF< 4 @4?O= 6OIB8 59A;<A4 (A9 5B?99 20%). 
 4;GF C9D97BASRF 6 F4><I :9 2-GI 4CC4D4F4I CD< 64>GG@9 (CB?GK4RF E@4;BKAO9 @4E?4, 

64;9?<A, C4D4H<A, 7G8DBA). 
 �@5:8=3 =5DB5?@>4C:B>2 
�@5:8=3 4 D4EM9C?9A<9 G7?96B8BDB8B6 E 8?<AAB= J9CPR A4 G7?96B8BDB8O E @9APL9= 

BFABE<F9?PAB= @B?9>G?SDAB= @4EEB=. 
&4>B= CDBJ9EE A4;O649FES :@5:8=3>< (CB 4A7?. crack 3 D4EM9C?SFP). #DB@OL?9AAO= 

@9FB8 >D9><A74 5O? <;B5D9F9A DGEE><@ <A:9A9DB@ �. �. ,GIB6O@ 6 1891 7. 
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 #DBJ9EE >D9><A74 CDB<EIB8<F E D4;DO6B@ G7?9DB8AOI J9C9= < B5D4;B64A<9@ 5B?99 
CDBEFOI CD989?PAOI < A9CD989?PAOI G7?96B8BDB8B6. 

!4CD<@9D, CD< >D9><A79 79>E489>4A4 B5D4;GRFES B>F4A < B>F9A: 
C16H34 ² C8H18 + C8H16 

"5D4;B646L<9ES 69M9EF64 @B7GF D4;?474FPES 84?99. #D< >D9><A79 B>F4A4 @B7GF 
B5D4;B64FPES 5GF4A < 5GF9A: 

C8H18 ² C4H8 + C4H10 
� CD< >D9><A79 5GF4A4 B5D4;GRFES QF4A < QF<?9A: 

C4H10 ² C2H4 + C2H6 
$4;?<K4RF 864 BEAB6AOI 6<84 >D9><A74: 
 &5@<8G5A:89 :@5:8=3: 
$4EM9C?9A<9 G7?96B8BDB8B6 CDB<;6B8<FES CD< 6OEB>B= F9@C9D4FGD9 (4704550°%) < 

846?9A<<. 
�9A;<A F9D@<K9E>B7B >D9><A74 EB89D:<F @AB7B A9CD989?PAOI G7?96B8BDB8B6 < B5?4849F 

5B?PL9= 89FBA4J<BAAB= EFB=>BEFPR, K9@ 59A;<A CDS@B= C9D97BA><. "A @9A99 GEFB=K<6 CD< 
ID4A9A<<, F4> >4> A9CD989?PAO9 G7?96B8BDB8O ?97>B B><E?SRFES < CB?<@9D<;GRFES. #BQFB@G > 
59A;<AG F9D@<K9E>B7B >D9><A74 8B546?SRF 4AF<B><E?<F9?<. 

�0B0;8B8G5A:89 :@5:8=3: 
$4EM9C?9A<9 G7?96B8BDB8B6 CDB<EIB8<F CD< A9E>B?P>B 5B?99 A<;>B= F9@C9D4FGD9 (450- 

500°%) E CD<@9A9A<9@ >4F4?<;4FBDB6 (4?R@BE<?<>4FB6). #DBJ9EE CDB<EIB8<F E 5B?PL9= 
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1. �>4=K9 (59; >4F4?<;4FBD4, CD< 6OEB><I F9@C9D4FGD9 < 846?9A<<), 
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 :<8>B7B @O?4. 
�EIB8AO@ EODP9@ 8?S CB?GK9A<S @O?4 E?G:4F D4EF<F9?PAO9 @4E?4 (CB8EB?A9KAB9, 

I?BC>B6B9 < 8D.), :<6BFAO9 :<DO, 4 F4>:9 7<8DB>E<8 A4FD<S <?< >4?PJ<A<DB64AA4S EB84. 
$4EF<F9?PAO9 @4E?4 CD9864D<F9?PAB CB869D74RFES 7<8DB79A<;4J<<, F. 9. <I CD96D4M4RF 6 
F69D8O9 :<DO. #D<@9ASRFES F4>:9 ;4@9A<F9?< :<DB6 4 E<AF9F<K9E><9 >4D5BAB6O9 :<DAO9 
><E?BFO E 5B?PL9= @B?9>G?SDAB= @4EEB=. 
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�<DO A4@ A9B5IB8<@O, FBKAB F4> :9, >4> 59?>< < G7?96B8O: BA< <EFBKA<> QA9D7<< < 

ABE<F9?< A9;4@9A<@OI 69M9EF6. � C9D6O9 ED98< A9;4@9A<@OI - :<DAO9 ><E?BFO E A9E>B?P><@< 
86B=AO@< E6S;S@< 6 @B?9>G?9. �E?< BD74A<;@ ?<L<FP <I, ;4@98?<FES D4;6<F<9 BD74A<;@4 6 
J9?B@, 5G89F G7A9F9A4 D9CDB8G>F<6A4S HGA>J<S, A4KAGFES CDB5?9@O EB ;8BDB6P9@. ' 89F9= :<DO 
< 6B6E9 E?G:4F 7?46AO@ EFDB<F9?PAO@ @4F9D<4?B@ 8?S D4;6<64RM97BES @B;74. !4>BA9J, J9?O= 
DS8 A9B5IB8<@OI 6<F4@<AB6 D4EF6BDS9FES FB?P>B 6 :<D4I < 59; A<I A9 GE64<649FES BD74A<;@B@. 
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 QA9D79F<K9E>4S (1 7 :<D4 CD< B><E?9A<< 849F 9 >>4? QA9D7<<); 
 ;4M<FA4S (F9C?BD97G?SJ<BAA4S, @9I4A<K9E>4S ;4M<F4 BD74AB6); 
 ;4C4EA4S (;4C4E QA9D7<< < 6B8O); 
 D97G?<DGRM4S (B5@9A 69M9EF6 6 BD74A<;@9). 
#@8<5=5=85 68@>2 . 
 AB7<9 :<DO CD< EFBSA<< A4 6B;8GI9 ?@>3>@:0NB 3 CD<B5D9F4RF A9CD<SFAO9 ;4C4I < 

6>GE, F4> >4> CD< QFB@ B5D4;GRFES >9FBAO < 4?P897<8O. &4>B= CDBJ9EE EF<@G?<DG9FES :9?9;B@, 
CBQFB@G A9?P;S BEF46?SFP @4E?B 6 E>B6BDB89 8B E?98GRM97B 8AS. �?S CD98BF6D4M9A<S 97B 
CD<@9ASRF 4AF<B>E<84AFO. 
#DB><E4A<9 :<D4 E6S;4AB E 7<8DB?<;B@ 97B. �<E?O= 6>GE B5GE?B6?9A CBS6?9A<9@ >4D5BAB6OI 
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�9EP@4 64:AO@< S6?SRFES D94>J<< CB?<@9D<;4J<< @4E9?. #B QFB@G CD<;A4>G 
D4EF<F9?PAO9 @4E?4 89?SF A4 6OEOI4RM<9, CB?G6OEOI4RM<9 < A96OEOI4RM<9. �OEOI4RM<9 6 
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HGA>J<BA4?PAO9 7DGCCO: 4@<AB7DGCC4 < >4D5B>E<?PA4S 7DGCC4. 
"5M4S HBD@G?4 @B?9>G? 4@<AB><E?BF: - NH24R4COOH, 
789 R  86GI64?9AFAO= D48<>4?. 
� F69D8B@ EBEFBSA<< < K4EF<KAB 6 D4EF6BD4I 4@<AB><E?BFO CD98EF46?SRF EB5B= 
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+ (NH2CH2COOH  NH2CH2COO + 
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�@<AB><E?BFO  4@HBF9DAO9 BD74A<K9E><9 69M9EF64. � 6B8AOI D4EF6BD4I 5B?PL<AEF64 
4@<AB><E?BF ED984 E?45B><E?BFA4S. 
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5. 1F9D<H<>4J<S 
6. �BA89AE4J<S. 
�DGCC4 4CO4NH4 A4;O649FES 4@<8AB= 7DGCCB=, 4 B5D4;GRM<9ES CB?<@9DO - 

CB?<4@<84@<. 
#B?<4@<8O -4@<AB><E?BF A4;O64RFES C9CF<84@<. � ;46<E<@BEF< BF K<E?4 BEF4F>B6 

4@<AB><E?BF D4;?<K4RF 8<C9CF<8O, FD<C9CF<8O, CB?<C9CF<8O. � F4><I EB98<A9A<SI 7DGCCO 4
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� CB?<C9CF<84@ BFABESFES 59?><. � <I @B?9>G?4I CD<EGFEF6GRF BEF4F>< A9 B8AB=, 4 
A9E>B?P><I 4@<AB><E?BF. #D< 7<8DB?<;9 59?>B6 (6 ><E?BFAB= ED989 <?< CB8 89=EF6<9@ 
H9D@9AFB6) B5D4;G9FES E@9EP 4@<AB><E?BF. 
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BF >B?<K9EF64 4@<AB><E?BFAOI BEF4F>B6. 

� EBEF46 59?>B6 6IB8<F 6E97B 20 F<CB6 4@<AB><E?BF <; 170, A4=89AAOI 6 :<6OI 
BD74A<;@4I. 

"F?<K<9 @9:8G 59?>4@< < C9CF<84@< ;4>?RK49FES 6 >B?<K9EF69 4@<AB><E?BFAOI BEF4F>B6. 
� 59?>4I <I 5B?99 50, 4 6 C9CF<84I @9A99 50. 

� A4EFBSM99 6D9@S 6O89?9AB A9E>B?P>B EBF9A D4;?<KAOI C9CF<8B6, >BFBDO9 6OCB?ASRF 6 
BD74A<;@9 E4@BEFBSF9?PAGR H<;<B?B7<K9E>GR DB?P. 

� C9CF<84@ BFABESFES: 
1. #9CF<8AO9 4AF<5<BF<>< (7D4@<J<8<A S). 
2. $97G?SFBDAO9 C9CF<8O 3 69M9EF64, D97G?<DGRM<9 @AB7<9 I<@<K9E><9 D94>J<< 6 

>?9F>4I < F>4ASI BD74A<;@4. � A<@ BFABESFES: C9CF<8AO9 7BD@BAO (<AEG?<A), B>E<FBJ<A, 
EF<@G?<DGRM<= EB>D4M9A<9 7?48>B= @GE>G?4FGDO. 

3. !9=DBC9CF<8O. 
� ;46<E<@BEF< BF EFDB9A<S D4;?<K4RF CDBEFO9 < E?B:AO9 59?><. 
1. #@>ABK5 15;:8 EBEFBSF FB?P>B <; 59?>B6B= K4EF<. 
2. %;>6=K5 <@9RF A959?>B6GR K4EFP. 
�E?< 6 >4K9EF69 A959?>B6B= K4EF< <ECB?P;G9FES G7?96B8, FB QFB 3;8:>?@>B584K. 
�E?< 6 >4K9EF69 A959?>B6B= K4EF< <ECB?P;GRFES ?<C<8O, FB QFB ;8?>?@>B584K. 
�E?< 6 >4K9EF69 A959?>B6B= K4EF< <ECB?P;GRFES AG>?9<AB6O9 ><E?BFO, FB 

QFB =C:;5>?@>B584K. 
�9?>< <@9RF 4 BEAB6AOI EFDG>FGDO: C9D6<KAGR, 6FBD<KAGR, FD9F<KAGR, K9F69DF<KAGR. 
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6B;A<>4RM<@< @9:8G >4D5B>E<?PAO@< 7DGCC4@< < 4@<AB7DGCC4@<. #D4>F<K9E>< 6E9 %"- < N!-
7DGCCO CD<A<@4RF GK4EF<9 6 B5D4;B64A<< 6B8BDB8AOI E6S;9=. 

3. &@5B8G=0O AB@C:BC@0 3 G>?48>4 CB?<C9CF<8AOI J9C9= 6 7?B5G?O, 6B;A<>4RM4S 6 
D9;G?PF4F9 6B;A<>AB69A<S I<@<K9E><I E6S;9= (6B8BDB8AOI, <BAAOI, 8<EG?PH<8AOI) < 
GEF4AB6?9A<S 7<8DBHB5AOI 6;4<@B89=EF6<= @9:8G D48<>4?4@< 4@<AB><E?BFAOI BEF4F>B6. 

4. +5B25@B8G=0O AB@C:BC@0 I4D4>F9DA4 8?S E?B:AOI 59?>B6, @B?9>G?O >BFBDOI 
B5D4;B64AO 86G@S < 5B?99 7?B5G?4@<. 

'FD4F4 59?>B6B= @B?9>G?B= E6B9= CD<DB8AB= EFDG>FGDO A4;O649FES 45=0BC@0F859. "A4 
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�E?< CD< 89A4FGD4J<< A9 A4DGL9AO C9D6<KAO9 EFDG>FGDO, FB CD< 6BEEF4AB6?9A<< 
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99 AB@C:BC@=K< 725=><.   
  >=><5@K 3 A<;>B@B?9>G?SDAO9 69M9EF64, <; >BFBDOI B5D4;GRFES CB?<@9DO.  
%B5?5=L ?>;8<5@870F88 3 K<E?B, CB>4;O64RM99 >B?<K9EF6B Q?9@9AF4DAOI ;69AP96 6 

@B?9>G?9 CB?<@9D4. 
%F9C9AP CB?<@9D<;4J<< B5OKAB B5B;A4K49FES <A89>EB@ «n» ;4 E>B5>4@<, 6>?RK4RM<@< 6 

E95S EFDG>FGDAB9 (@BAB@9DAB9) ;69AB:  (3CH23CH23)n. 
  
�;0AA8D8:0F8O ?>;8<5@>2 

  
#B?<@9DO, @4>DB@B?9>G?O >BFBDOI CBEFDB9AO EFDB7B BCD989?9AAO@ ECBEB5B@, 

A4;O64RF @53C;O@=K<8. 
#B?<@9D A4;O649FES AB5@5>@53C;O@=K<, 9E?< ;4@9EF<F9?< R 6 BEAB6AB= J9C< 

@4>DB@B?9>G? (3CH23CHR3)n D4ECB?B:9AO GCBDS8BK9AAB. 
%B5@5>@53C;O@=K5 CB?<@9DO B5?484RF 7BD4;8B ?GKL<@< E6B=EF64@< 3 C?4EF<KABEFPR, 

CDBKABEFPR < F9C?BEFB=>BEFPR; BA< ECBEB5AO >D<EF4??<;B64FPES, 6 BF?<K<9 BF A9D97G?SDAOI. 
  
�;0AA8D8:0F8O ?> AB@C:BC@5 
  
#B EFDG>FGD9 CB?<@9DO 89?SFES A4: ;8=59=K5, @0725B2;5==K5 8 ?@>AB@0=AB25==K5. 

�8=59=K5 $0725B2;5==K5 #@>AB@0=AB25==K5 

%BEFBSF <; 
CBE?98B64F9?PABEF< 
CB6FBDSRM<IES ;69AP96 E 
5B?PL<@ BFABL9A<9@ 
8?<AO @B?9>G?O > 99 
CBC9D9KAB@G D4;@9DG. 

*9??R?B;4, 
CB?<QF<?9A A<;>B7B 
846?9A<S, >4CDBA 

 4>DB@B?9>G?O 
D4;69F6?9AAOI <@9RF 
5B>B6O9 BF69F6?9A<S BF 
J9C<, A4;O649@B= 
7?46AB= <?< BEAB6AB= 

�D4I@4? 

  
)<@<K9E><9 E6S;< <@9RFES < 

@9:8G J9CS@<, B5D4;GS 
CDBEFD4AEF69AAGR EFDG>FGDG 

$9;<A4, H9AB?HBD@4?P897<8AO
9 E@B?O 

  
�8=59=K5 4 @4>DB@B?9>G?O EBEFBSF <; CBE?98B64F9?PABEF< CB6FBDSRM<IES ;69AP96 E 

5B?PL<@ BFABL9A<9@ 8?<AO @B?9>G?O > 99 CBC9D9KAB@G D4;@9DG (J9??R?B;4, CB?<QF<?9A 
A<;>B7B 846?9A<S, >4CDBA). 

$0725B2;5==K5 4 @4>DB@B?9>G?O >BFBDOI <@9RF 5B>B6O9 BF69F6?9A<S BF J9C<, 
A4;O649@B= 7?46AB= <?< BEAB6AB= (>D4I@4?). 

%5BG0BK5 (?@>AB@0=AB25==K5) 4 I<@<K9E><9 E6S;< <@9RFES < @9:8G J9CS@< (D9;<A4, 
H9AB?HBD@4?P897<8AO9 E@B?O). 

  
�;0AA8D8:0F8O ?> ?@>8AE>645=8N 

  
#B ECBEB5G CB?GK9A<S CB?<@9DO 89?SFES A4: ?@8@>4=K5, A8=B5B8G5A:85 8 

8A:CAAB25==K5. 



60 
 

#@8@>4=K5 2>;>:=0 %8=B5B8G5A:85 
2>;>:=0 �A:CAAB25==K5 

!9CBED98EF69AAB 
EGM9EF6GRF 6 CD<DB89 

  I?BCB> 
  L9DEFP 
  A4FGD4?PAO= L9?> 

#B?GK4RF CB?ABEFPR 
I<@<K9E><@ CGF9@ 6 
D94>J<SI CB?<@9D<;4J<< < 
CB?<>BA89AE4J<< 

 >4CDBA 
  A4=?BA 
  ?46E4A 

#B?GK4RF 
@B8<H<>4J<9= A4FGD4?PAOI 
CB?<@9DB6 

 4J9F4FAB9 6B?B>AB 
 J9??G?B<8 
 6<E>B;4 

  
#@8@>4=K5 ?>;8<5@K A9CBED98EF69AAB EGM9EF6GRF 6 CD<DB89 (>D4I@4?, J9??R?B;4 < 

8D.). 
%8=B5B8G5A:85 ?>;8<5@K CB?GK4RF CB?ABEFPR I<@<K9E><@ CGF9@ 6 D94>J<SI 

CB?<@9D<;4J<< < CB?<>BA89AE4J<< (CB?<QF<?9A, CB?<I?BD6<A<?, H9AB?-HBD@4?P897<8AO9 
E@B?O, @9F<?@9F4>D<?4F < F.8.). !9 <@9RF 4A4?B7B6 6 CD<DB89. 

�A:CAAB25==K5 3 CB?GK4RF @B8<H<>4J<9= A4FGD4?PAOI CB?<@9DB6 (6<E>B;4 3
@B8<H<J<DB64AA4S J9??R?B;4, D9;<A4 3@B8<H<>4J<S A4FGD4?PAB7B >4GKG>4). 

  
�;0AA8D8:0F8O ?> E8<8G5A:><C E0@0:B5@C 
  
#B I<@<K9E>B@G I4D4>F9DG < EBEF46G CB?<@9DO < I<@<K9E><9 6B?B>A4 5O64RF: 

?>;8MD8@=K5, ?>;80<84=K5, M;5<5=B>>@30=8G5A:85 (=0?@8<5@, :@5<=89>@30=8G5A:85 
?>;8<5@K). 

  

#>;8MD8@=K5 
?>;8<5@K 

#>;80<84=K5 
?>;8<5@K 

-;5<5=B>>@30=8G5A:
85 

%B89D:4F 7DGCCG -
%""- 

�46E4A 
(CB?<QF<?9AF9D9HF4?4F) 

%B89D:4F 7DGCCG -%"-
NH24 

!4=?BA, >4CDBA 

%B89D:4F 4FB@O 
8DG7<I I<@. Q?9@9AFB6 
(>D9@A<= < 8D.). 

�D9@A<=BD74A<K9E><9 
CB?<@9DO 

  
#>;8MD8@=K5 ?>;8<5@K 4 EB89D:4F 7DGCCG E?B:AOI QH<DB6 -%""-. 
#>;80<84=K5 ?>;8<5@K 4 EB89D:4F C9CF<8AGR E6S;P -%"-NH2-. 
-;5<5=B>>@30=8G5A:85 ?>;8<5@K 4 EB89D:4F 4FB@O 8DG7<I I<@<K9E><I Q?9@9AFB6 

(CB@<@B %, !, ", N). 
  
�;0AA8D8:0F8O ?> A?>A>1C ?>;CG5=8O 

  
#B?<@9DO CB?GK4RF ?<5B D94>J<S@< ?>;8<5@870F88, ?<5B ?>;8:>=45=A0F859. 
  

#>;8<5@870F8O #>;8:>=45=A0F8O 



61 
 

1FB CD<EB98<A9A<9 B8A<I @B?9>G? > 
8DG7<@ ;4 EK9F @07@K20 :@0B=KE A2O759. 
#>1>G=K5 ?@>4C:BK, :0: ?@028;>, =5 
>1@07CNBAO. 

#B?<QF<?9A, CB?<CDBC<?9A < 8D. 

"5D4;B64A<9 CB?<@9D4 CDB<EIB8<F ;4 
EK9F D94>J<< ;4@9M9A<S. #D< 
QFB@ >1@07C5BAO =87:><>;5:C;O@=K9 
?>1>G=K9 ?@>4C:B. 

(9AB?HBD@4?P897<8A4S E@B?4, >4CDBA 

  
#>;8<5@870F8O 4 CDBJ9EE B5D4;B64A<S 6OEB>B@B?9>G?SDAB7B 69M9EF64(CB?<@9D4) 

CGFё@ @AB7B>D4FAB7B CD<EB98<A9A<S @B?9>G? @BAB@9D4 > 4>F<6AO@ J9AFD4@ 6 D4EFGM9= 
@B?9>G?9 CB?<@9D4.   

#>;8:>=45=A0F8O 3 CDBJ9EE B5D4;B64A<S 6OEB>B@B?9>G?SDAOI EB98<A9A<=, 
CDBF9>4RM<= CB @9I4A<;@G ;4@9M9A<S < EBCDB6B:84RM<=ES 6O89?9A<9@ CB5BKAOI 
A<;>B@B?9>G?SDAOI CDB8G>FB6 (B5OKAB QFB 6B84).   

%2>9AB20 ?>;8<5@>2 
  
#B E6B=EF64@ CB?<@9DO @B:AB D4;89?<FP A4: B5@<>@50:B82=K5, B5@<>?;0AB8G=K5 8 

M;0AB><5@K. 
  

&5@<>@50:B82=K5 &5@<>?;0AB8G=K5 -;0AB><5@K 

!9C?46><9 < A9Q?4EF<KAO9 @4F9D<4?O. 
(9AB?HBD@4?P897<8AO9 E@B?O, CB?<GD9F4A 

 9ASRF HBD@G 
CD< A47D964A<< < 
EBID4ASRF 9ё. 

#B?<QF<?9A, 
CB?<EF<DB?, 
CB?<6<A<?I?BD<8 

1?4EF<KAO9 
69M9EF64 CD< D4;AOI 
F9@C9D4FGD4I. 

!4FGD4?PAO= 
>4GKG>, CB?<I?BDBCD9A 

 

&5@<>@50:B82=K5 ?>;8<5@K 4 C?4EF@4EEO, C9D9D45BF>4 >BFBDOI 6 <;89?<S EBCDB6B:849FES 
A9B5D4F<@B= I<@<K9E>B= D94>J<9=, CD<6B8SM9= > B5D4;B64A<R A9C?46>B7B < A9D4EF6BD<@B7B 
@4F9D<4?4. 

!0?@8<5@, H9AB?HBD@4?P897<8AO9 E@B?O, CB?<GD9F4A. 
&5@<>?;0AB8G=K5 ?>;8<5@K 4 @9ASRF HBD@G 6 A47D9FB@ EBEFBSA<< < EBID4ASRF 9ё 

CBE?9 BI?4:89A<S. 
!0?@8<5@, CB?<QF<?9A, CB?<EF<DB?, CB?<I?BD6<A<? < F.8. 
-;0AB><5@K 3 B5?484RF 6OEB>BQ?4EF<KAO@< E6B=EF64@< 6 L<DB>B@ <AF9D64?9 

F9@C9D4FGD. 
!0?@8<5@, A4FGD4?PAO= >4GKG>. 
#>;8<5@870F8O 8 ?>;8:>=45=A0F8O 
#>;8<5@870F8O 
%B5?5=L ?>;8<5@870F88 4 QFB K<E?B, CB>4;O64RM99 E>B?P>B @B?9>G? @BAB@9D4 

EB98<A<?BEP 6 @4>DB@B?9>G?G.  
%F9C9AP CB?<@9D<;4J<< B5OKAB B5B;A4K49FES <A89>EB@ «n» ;4 E>B5>4@<, 6>?RK4RM<@< 6 

E95S EFDG>FGDAB9 (@BAB@9DAB9) ;69AB:  (3CH23CH23)n 

 
 )0@0:B5@=K5 ?@87=0:8 ?>;8<5@870F88. 

1. � BEAB69 CB?<@9D<;4J<< ?9:<F @50:F8O ?@8A>548=5=8O. 
2. #B?<@9D<;4J<S 3 F5?=0O @50:F8O, 6>?RK49F EF48<< <A<J<<DB64A<S, DBEF4 < B5DO64 J9C<. 
1?9@9AFAO= EBEF46 (@B?9>G?SDAO9 HBD@G?O) @BAB@9D4 < CB?<@9D4 >48=0:>2.  



62 
 

�4F4?<;4FBD4@< CB?<@9D<;4J<< @B7GF 5OFP: <5B0;;8G5A:89 =0B@89, ?5@>:A84K, 
:8A;>@>4, <5B0;;>>@30=8G5A:85 A>548=5=8O, :><?;5:A=K5 A>548=5=8O. 

#DBJ9EE B5D4;B64A<S 6OEB>B@B?9>G?SDAOI EB98<A9A<= CD< EB6@9EFAB= CB?<@9D<;4J<< 
86GI <?< 5B?99 D4;?<KAOI @BAB@9DB6 A4;O64RF A>?>;8<5@870F859.  

   
�>=B@>;L=K5 2>?@>AK: 

1. +FB F4>B9 CB?<@9DO? 
2. !4 >4><9 7DGCCO 89?SFES CB?<@9DO? 
3. �4FP BCD989?9A<9 C?4EF@4EE4@. 
4. �4FP BCD989?9A<9 D94>J<< CB?<@9D<;4J<< < CB?<>BA89AE4J<<. 
5. +FB F4>B9 @BAB@9D < CB?<@9D? � K9@ <I BF?<K<9? 
6. !4;B6<F9 <;69EFAO9 5<BCB?<@9DO. 
7. �4><9 864 6<84 >4GKG>4 D4;?<K4RF. 
8. +FB F4>B9 6G?>4A<;4J<S? 
9. �FB CB?GK<? E<AF9F<K9E><= >4GKG>? 

 
 

#@0:B8G5A:0O @01>B0 711 

«#5@8>48G5A:89 70:>= 8 #5@8>48G5A:0O A8AB5<0 E8<8G5A:8E M;5<5=B>2 �.�. 
 5=45;5520» 

 

*5;L: $4EE@BFD9FP 6;4<@BE6S;P EBEF464 < Q?9>FDBAAB= EFDG>FGDO 4FB@B6 I<@<K9E><I 
Q?9@9AFB6 E <I CB?B:9A<9@ 6 #%)1 �.�. 9A89?9964, C9D<B8<KABEFP D4ECB?B:9A<S Q?9@9AFB6 < 
<;@9A9A<9 Q?9>FDBAAOI >BAH<7GD4J<= <I 4FB@B6, BF69K4RM99 C9D<B8<KABEF< <;@9A9A<S <I 
E6B=EF6; ;A4K9A<9 C9D<B8<K9E>B7B ;4>BA4 8?S D4;6<F<S A4G>< < 8<4?9>F<>B-@4F9D<4?PAB7B 
CBA<@4A<S CD<DB8O. 

 
#5@8>48G5A:89 70:>= E8<8G5A:8E M;5<5=B>2 �.�.  5=45;5520 (EB6D9@9AA4S 

HBD@G?<DB6>4): E6B=EF64 I<@<K9E><I Q?9@9AFB6, 4 F4>:9 CDBEFOI < E?B:AOI 69M9EF6, <@< 
B5D4;G9@OI, A4IB8SFES 6 C9D<B8<K9E>B= ;46<E<@BEF< BF ;A4K9A<S ;4DS84 <; 4FB@AOI S89D. 

#5@8>48G5A:0O A8AB5<0 �.�.  5=45;5520  7D4H<K9E>B9 6OD4:9A<9 C9D<B8<K9E>B7B 
;4>BA4. 

�AB5AB25==K9 @O4 E8<8G5A:8E M;5<5=B>2  DS8 I<@<K9E><I Q?9@9AFB6, 6OEFDB9AAOI CB 
6B;D4EF4A<R K<E?4 CDBFBAB6 6 S8D4I <I 4FB@B6, <?<, KFB FB :9 E4@B9, CB 6B;D4EF4A<R ;4DS8B6 
S89D QF<I 4FB@B6. #BDS8>B6O= AB@9D Q?9@9AF4 6 QFB@ DS8G D469A K<E?G CDBFBAB6 6 S8D9 ?R5B7B 
4FB@4 QFB7B Q?9@9AF4. 

&45?<J4 I<@<K9E><I Q?9@9AFB6 EFDB<FES CGF9@ «D4;D9;4A<S» 9EF9EF69AAB7B DS84 
I<@<K9E><I Q?9@9AFB6 A4 ?5@8>4K (7BD<;BAF4?PAO9 EFDB>< F45?<JO) < B5N98<A9A<S 6 7DGCCO 
(69DF<>4?PAO9 EFB?5JO F45?<JO) Q?9@9AFB6, EB EIB8AO@ Q?9>FDBAAO@ EFDB9A<9@ 4FB@B6. 

� ;46<E<@BEF< BF ECBEB54 B5N98<A9A<S Q?9@9AFB6 6 7DGCCO F45?<J4 @B:9F 
5OFP 4;8==>?5@8>4=>9 (6 7DGCCO EB5D4AO Q?9@9AFO E B8<A4>B6O@ K<E?B@ < F<CB@ 64?9AFAOI 
Q?9>FDBAB6) < :>@>B:>?5@8>4=>9 (6 7DGCCO EB5D4AO Q?9@9AFO E B8<A4>B6O@ K<E?B@ 64?9AFAOI 
Q?9>FDBAB6). 

�DGCCO >BDBF>BC9D<B8AB= F45?<JO 89?SFES A4 CB87DGCCO (3;02=K5 < ?>1>G=K5), 
EB6C484RM<9 E 7DGCC4@< 8?<AABC9D<B8AB= F45?<JO. 

' 6E9I 4FB@B6 Q?9@9AFB6 B8AB7B C9D<B84 B8<A4>B6B9 K<E?B Q?9>FDBAAOI E?B96, D46AB9 
AB@9DG C9D<B84. 

+<E?B Q?9@9AFB6 6 C9D<B84I: 2, 8, 8, 18, 18, 32, 32. �B?PL<AEF6B Q?9@9AFB6 6BEP@B7B 
C9D<B84 CB?GK9AO <E>GEEF69AAB, CBE?98A<9 Q?9@9AFO QFB7B C9D<B84 9M9 A9 E<AF9;<DB64AO. �E9 



63 
 

C9D<B8O, >DB@9 C9D6B7B A4K<A4RFES E Q?9@9AF4, B5D4;GRM97B M9?BKAB= @9F4?? (Li, Na, K < F. 
8.), 4 ;4>4AK<64RFES Q?9@9AFB@, B5D4;GRM<@ 5?47BDB8AO= 74; (He, Ne, Ar, Kr < F. 8.). 

� >BDBF>BC9D<B8AB= F45?<J9  6BE9@P 7DGCC, >4:84S <; >BFBDOI 89?<FES A4 869 
CB87DGCCO (7?46AGR < CB5BKAGR), 6 8?<AABC9D<B8AB= F45?<J9  L9EFA48J4FP 7DGCC, >BFBDO9 
AG@9DGRFES D<@E><@< J<HD4@< E 5G>64@< � <?< �, A4CD<@9D: IA, IIIB, VIA, VIIB. �DGCC4 IA 
8?<AABC9D<B8AB= F45?<JO EBBF69FEF6G9F 7?46AB= CB87DGCC9 C9D6B= 7DGCCO >BDBF>BC9D<B8AB= 
F45?<JO; 7DGCC4 VIIB  CB5BKAB= CB87DGCC9 E98P@B= 7DGCCO: BEF4?PAO9  4A4?B7<KAB. 

)4D4>F9D<EF<>< I<@<K9E><I Q?9@9AFB6 ;4>BAB@9DAB <;@9ASRFES 6 7DGCC4I < C9D<B84I. 
 
�040=8O 
1. '>4;4FP Q?9@9AF, 6 4FB@9 >BFBDB7B: 4) 25 CDBFBAB6 < 13 Q?9>FDBAB6, 5) 41 CDBFBA < 20 
Q?9>FDBAB6. 

2. "CD989?<FP 864 Q?9@9AF4, 6 4FB@9 >BFBDOI A4 CBE?98A9@ QA9D79F<K9E>B@ GDB6A9: 4) 4 
64?9AFAOI Q?9>FDBA4, 5) 7 64?9AFAOI Q?9>FDBA4. 

3. !4;64FP 864 Q?9@9AF4, 6 4FB@9 >BFBDOI: 4) 3 QA9D79F<K9E><I GDB6AS, 5) 5 
QA9D79F<K9E><I GDB6AS. 

4. !4;B6<F9 Q?9@9AFO, <@9RM<9 E?98GRM<9 Q?9>FDBAAO9 HBD@G?O: 
4) 1s22s22p63s23p5, 

5) 1s22s22p63s24s1, 

6) 1s22s22p63s23p64s23d104p65s14d5. 

5. '>4;4FP @9EFBCB?B:9A<9 Q?9@9AFB6 6 #9D<B8<K9E>B= E<EF9@9 I<@<K9E><I Q?9@9AFB6 
�.�.  9A89?9964, A4C<L<F9 Q?9>FDBAAO9 HBD@G?O 4FB@B6 84AAOI Q?9@9AFB6: 4) 737, 
5) 730, 6) 724, 7) 750. 

6. +9@ EIB8AO < K9@ BF?<K4RFES CB EBEF46G <;BFBCO: 4) 40
19� 39

19�, 5) 35
17%l 37

17Cl. 

7. !4;B6<F9 ?<LA<= B>E<8 6 DS8G: B>E<8 >4?PJ<S, B>E<8 >4?<S, B>E<8 G7?9DB84, B>E<8 
@47A<S. 

 
�>=B@>;L=K5 2>?@>AK: 
 

1. �4=F9 BCD989?9A<9 I<@<K9E>B7B Q?9@9AF4. 
2. �4> BCD989?<FP K<E?B CDBFBAB6, A9=FDBAB6 < Q?9>FDBAB6 6 4FB@9? �B>4:<F9, KFB 
4FB@  Q?9>FDBA9=FD4?PA4S K4EF<J4. 

3. �4=F9 BCD989?9A<9 <;BFBC4. 
4.  +<E?B CBCOFB> >?4EE<H<>4J<< I<@<K9E><I Q?9@9AFB6 8B �.�.  9A89?9964, EK<F4S 
64D<4AFO F45?<J, 8BEF<74?B 50. !9>BFBDO9 <; GK9AOI (�.  9=9D, �. !PR?9A8E) 
BK9AP 5?<;>B CB8BL?< > BF>DOF<R ;4>BA4. � 6E9 :9 <@ A9 G84?BEP 8B69EF< E6B< 
CBCOF>< 8B ;469DL9A<S. '>4:<F9 BEAB6AB= A98BEF4FB> 6 D45BF4I 6E9I 
CD98L9EF69AA<>B6 �.�.  9A89?9964. 

5. +FB CB?B:<? 6 BEAB6G >?4EE<H<>4J<< I<@<K9E><I Q?9@9AFB6 �.�. 9A89?996? 
6. !4;B6<F9 84FG BF>DOF<S C9D<B8<K9E>B7B ;4>BA4 < 97B EB6D9@9AAGR HBD@G?<DB6>G. 
7. �9@ < 789 D45BF4? �.�.  9A89?996 6B 6D9@S E6B97B 69?<>B7B BF>DOF<S?  
8. �B7B �.�. 9A89?996 A4;O64? «G>D9C<F9?S@<» C9D<B8<K9E>B7B ;4>BA4? 

#@0:B8G5A:0O @01>B0 712 

«%B@>5=85 0B><>2» 
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*5;L: B5B5M<FP ;A4A<S B5 Q?9>FDBAAB@ EFDB9A<< 4FB@B6 I<@<K9E><I Q?9@9AFB6; 
;4>D9C<FP G@9A<S < A46O>< EBEF46?9A<S Q?9>FDBAAOI HBD@G? 4FB@B6 I<@<K9E><I Q?9@9AFB6, 4 
F4>:9 <I 7D4H<K9E><I <;B5D4:9A<=. "FD45BF4FP BEAB6AO9 CBASF<S: «Q?9>FDBAAB9 B5?4>B», 
«4FB@A4S BD5<F4?P», «D48<GE». 

 
�FB@ EBEFB<F <; 0B><=>3> O4@0 < M;5:B@>==>9 >1>;>G:8. 
38DB 4FB@4 EBEFB<F <; CDBFBAB6 (p+) < A9=FDBAB6 (n0). ' 4FB@4 6B8BDB84 S8DB EBEFB<F <; 

B8AB7B CDBFBA4. 
+<E?B CDBFBAB6 N(p+) D46AB ;4DS8G S8D4 (Z) < CBDS8>B6B@G AB@9DG Q?9@9AF4 6 

9EF9EF69AAB@ DS8G Q?9@9AFB6 (< 6 C9D<B8<K9E>B= E<EF9@9 Q?9@9AFB6). N(p+) = Z 
%G@@4 K<E?4 A9=FDBAB6 N(n0), B5B;A4K49@B7B CDBEFB 5G>6B= N, < K<E?4 

CDBFBAB6 Z A4;O649FES <0AA>2K< G8A;>< < B5B;A4K49FES 5G>6B= �. 
A = Z + N (6) 
1?9>FDBAA4S B5B?BK>4 4FB@4 EBEFB<F <; 86<:GM<IES 6B>DG7 S8D4 Q?9>FDBAB6 (9-). 
+<E?B Q?9>FDBAB6 N(e-) 6 Q?9>FDBAAB= B5B?BK>9 A9=FD4?PAB7B 4FB@4 D46AB K<E?G 

CDBFBAB6 Z 6 97B S8D9. 
)8<8G5A:89 M;5<5=B  6<8 4FB@B6 (EB6B>GCABEFP 4FB@B6) E B8<A4>B6O@ ;4DS8B@ S8D4 (E 

B8<A4>B6O@ K<E?B@ CDBFBAB6 6 S8D9). 
�7>B>?  EB6B>GCABEFP 4FB@B6 B8AB7B Q?9@9AF4 E B8<A4>B6O@ K<E?B@ A9=FDBAB6 6 S8D9 

(<?< 6<8 4FB@B6 E B8<A4>B6O@ K<E?B@ CDBFBAB6 < B8<A4>B6O@ K<E?B@ A9=FDBAB6 6 S8D9). 
$4;AO9 <;BFBCO BF?<K4RFES 8DG7 BF 8DG74 K<E?B@ A9=FDBAB6 6 S8D4I <I 4FB@B6. 
"5B;A4K9A<9 BF89?PAB7B 4FB@4 <?< <;BFBC4. 
�B><=0O >@18B0;L  EBEFBSA<9 Q?9>FDBA4 6 4FB@9. 'E?B6AB9 B5B;A4K9A<9 BD5<F4?<  . 

�4:8B= BD5<F4?< EBBF69FEF6G9F Q?9>FDBAAB9 B5?4>B. 
"D5<F4?< D94?PAOI 4FB@B6 6 BEAB6AB@ (A96B;5G:89AAB@) EBEFBSA<< 5O64RF K9FOD9I 

F<CB6: s, p, d < f. 
"D5<F4?< B8AB7B E?BS B5D4;GRF M;5:B@>==K9 («M=5@35B8G5A:89») C@>25=L, <I QA9D7<< 

B8<A4>B6O G 4FB@4 6B8BDB84, AB D4;?<K4RFES G 8DG7<I 4FB@B6. 
"8ABF<CAO9 BD5<F4?< B8AB7B GDB6AS 7DGCC<DGRFES 6 M;5:B@>==K5 

(M=5@35B8G5A:85) CB8GDB6A<: 
s-CB8GDB69AP (EBEFB<F <; B8AB= s-BD5<F4?<), GE?B6AB9 B5B;A4K9A<9  . 
p-CB8GDB69AP (EBEFB<F <; FD9I p-BD5<F4?9=), GE?B6AB9 B5B;A4K9A<9  . 
d-CB8GDB69AP (EBEFB<F <; CSF< d-BD5<F4?9=), GE?B6AB9 B5B;A4K9A<9  . 
f-CB8GDB69AP (EBEFB<F <; E9@< f-BD5<F4?9=), GE?B6AB9 B5B;A4K9A<9  . 
1A9D7<< BD5<F4?9= B8AB7B CB8GDB6AS B8<A4>B6O. 
#D< B5B;A4K9A<< CB8GDB6A9= > E<@6B?G CB8GDB6AS 8B546?S9FES AB@9D E?BS (Q?9>FDBAAB7B 

GDB6AS), A4CD<@9D: 2s, 3p, 5d B;A4K49F s-CB8GDB69AP 6FBDB7B GDB6AS, p-CB8GDB69AP FD9FP97B 
GDB6AS, d-CB8GDB69AP CSFB7B GDB6AS. 

"5M99 K<E?B CB8GDB6A9= A4 B8AB@ GDB6A9 D46AB AB@9DG GDB6AS n. "5M99 K<E?B BD5<F4?9= 
A4 B8AB@ GDB6A9 D46AB n2. %BBF69FEF69AAB QFB@G, B5M99 K<E?B B5?4>B6 6 B8AB@ E?B9 D46AB 
F4>:9 n2. 

"5B;A4K9A<S:   E6B5B8A4S BD5<F4?P (59; Q?9>FDBAB6), 
 - BD5<F4?P E A9EC4D9AAO@ Q?9>FDBAB@, 

  BD5<F4?P E Q?9>FDBAAB= C4DB= (E 86G@S Q?9>FDBA4@<). 
#BDS8B> ;4CB?A9A<S Q?9>FDBA4@< BD5<F4?9= 4FB@4 BCD989?S9FES FD9@S ;4>BA4@< CD<DB8O 

(HBD@G?<DB6>< 84AO 6 CD<?B:9A<< 2): 
�0;5=B=K5 M;5:B@>=K  Q?9>FDBAO 4FB@4, >BFBDO9 @B7GF CD<A<@4FP GK4EF<9 6 

B5D4;B64A<< I<@<K9E><I E6S;9=. ' ?R5B7B 4FB@4 QFB 6E9 6A9LA<9 Q?9>FDBAO C?RE F9 
CD986A9LA<9 Q?9>FDBAO, QA9D7<S >BFBDOI 5B?PL9, K9@ G 6A9LA<I. !4CD<@9D: G 4FB@4 Ca 
6A9LA<9 Q?9>FDBAO  4s

2, BA< :9 < 64?9AFAO9; G 4FB@4 Fe 6A9LA<9 Q?9>FDBAO  4s
2, AB G A97B 
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9EFP 3d6, E?98B64F9?PAB G 4FB@4 :9?9;4 8 64?9AFAOI Q?9>FDBAB6. �4?9AFA4S Q?9>FDBAA4S HBD@G?4 
4FB@4 >4?PJ<S  4s

2, 4 4FB@4 :9?9;4  4s
23d

6. 
 
�040=8O 

1. !4C<L<F9 Q?9>FDBAAO9 HBD@G?O 8?S <BAB6: Fe2+, Cl-, S2-, Cu2+, %73+. 

2. !4C<L<F9 Q?9>FDBAAGR HBD@G?G 4FB@4 :9?9;4.  �4> D4ECD989?SRFES Q?9>FDBAO A4 
d - CB8GDB6A9? '>4:<F9 6OELGR 64?9AFABEFP :9?9;4. 

3. %BEF46PF9 Q?9>FDBAAO9 EI9@O EFDB9A<S @B?9>G?. � >4>B= @B?9>G?9 E6S;P 
>B64?9AFA4S CB?SDA4S: 4) CI2, 5) !2, 6) HCI, 7) NaCI. 

 
 
�>=B@>;L=K5 2>?@>AK: 

 �4>B9 EFDB9A<9 <@99F 4FB@? 
 �4><9 Q?9@9AF4DAO9 K4EF<JO 6IB8SF 6 EBEF46 S8D4 4FB@4? �4> BCD989?S9FES ;4DS8 S8D4 
4FB@4? 

 +FB BCD989?S9F EG@@4 CDBFBAB6 < A9=FDBAB6? 
 �4=F9 BCD989?9A<9 I<@<K9E>B7B Q?9@9AF4. 
 �4> BCD989?<FP K<E?B CDBFBAB6, A9=FDBAB6 < Q?9>FDBAB6 6 4FB@9? �B>4:<F9, KFB 4FB@  
Q?9>FDBA9=FD4?PA4S K4EF<J4. 

 
 

#@0:B8G5A:0O @01>B0 713 

«)8<8G5A:85 @50:F88» 
 

*5;L: G7?G5<FP < B5B5M<FP F9BD9F<K9E><9 ;A4A<S B5GK4RM<IES B I<@<K9E><I D94>J<SI, 
A4GK<FPES 6OCB?ASFP D4EK9FO, <ECB?P;GS HBD@G?O.  
 

)8<8G5A:85 @50:F88 4 QFB F4>B= 6<8 6;4<@B89=EF6<S K4EF<J, >B784 <; B8A<I 
I<@<K9E><I 69M9EF6 CB?GK4RFES 8DG7<9, BF?<K4RM<9ES BF A<I CB E6B=EF64@ < EFDB9A<R. 
�9M9EF64, >BFBDO9 2ABC?0NB 6 D94>J<R 4 @5035=BK. �9M9EF64, >BFBDO9 >1@07CNBAO 6 IB89 
I<@<K9E>B= D94>J<< 4 ?@>4C:BK. 

� IB89 I<@<K9E>B= D94>J<< D4;DGL4RFES I<@<K9E><9 E6S;<, < B5D4;GRFES AB6O9. 
� IB89 I<@<K9E><I D94>J<= A9 @9ASRFES 4FB@O, GK4EF6GRM<9 6 D94>J<<.  9AS9FES FB?P>B 

CBDS8B> EB98<A9A<S 4FB@B6 6 @B?9>G?4I. &4><@ B5D4;B6, K<E?B 4FB@B6 B8AB7B < FB7B :9 69M9EF64 
6 IB89 I<@<K9E>B= D94>J<< A9 @9AS9FES. 

)<@<K9E><9 D94>J<< >?4EE<H<J<DGRF CB D4;AO@ CD<;A4>4@. $4EE@BFD<@ BEAB6AO9 6<8O 
>?4EE<H<>4J<< I<@<K9E><I D94>J<=. 

�;0AA8D8:0F8O ?> G8A;C 8 A>AB02C @5038@CNI8E 25I5AB2 

#B EBEF46G < K<E?G D947<DGRM<I 69M9EF6 D4;89?SRF D94>J<<, CDBF9>4RM<9 59; 
<;@9A9A<S EBEF464 69M9EF6, < D94>J<<, CDBF9>4RM<9 E <;@9A9A<9@ EBEF464 69M9EF6: 

1. $50:F88, ?@>B5:0NI85 157 87<5=5=8O A>AB020 25I5AB2 (A ² B) 
� F4><@ D94>J<S@ 2 =5>@30=8G5A:>9 E8<88 @B:AB BFA9EF< 4??BFDBCAO9 C9D9IB8O 

CDBEFOI 69M9EF6 <; B8AB= @B8<H<>4J<< 6 8DG7GR: 
SDB@5<K9E>4S ² S@BAB>?<AA4S. 
� >@30=8G5A:>9 E8<88 > F4><@ D94>J<S@ BFABESFES @50:F88 87><5@870F88, >B784 <; 

B8AB7B <;B@9D4 CB8 89=EF6<9@ >4F4?<;4FBD4 < 6A9LA<I H4>FBDB6 CB?GK49FES 8DG7B= (>4> 
CD46<?B, EFDG>FGDAO= <;B@9D). 

!0?@8<5@, <;B@9D<;4J<S 5GF4A4 6 2-@9F<?CDBC4A (<;B5GF4A): 
CH3-CH2-CH2-CH3 ² CH3-CH(CH3)-CH3. 

2. $50:F88, ?@>B5:0NI85 A 87<5=5=85< A>AB020 
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 $50:F88 A>548=5=8O (A + B + &  ² D) 4 QFB F4><9 D94>J<<, 6 >BFBDOI <; 86GI < 
5B?99 69M9EF6 B5D4;G9FES B8AB AB6B9 E?B:AB9 69M9EF6B. � =5>@30=8G5A:>9 E8<88 > D94>J<S@ 
EB98<A9A<S BFABESFES D94>J<< 7BD9A<S CDBEFOI 69M9EF6, 6;4<@B89=EF6<9 BEAB6AOI B>E<8B6 E 
><E?BFAO@< < 8D. � >@30=8G5A:>9 E8<88 F4><9 D94>J<< A4;O64RFES 
D94>J<S@< ?@8A>548=5=8O. $50:F88 ?@8A>548=5=8O 4 QFB F4><9 D94>J<<, 6 IB89 >BFBDOI > 
D4EE@4FD<649@B= BD74A<K9E>B= @B?9>G?9 CD<EB98<AS9FES 8DG74S @B?9>G?4. � D94>J<S@ 
CD<EB98<A9A<S BFABESFES D94>J<< 384@8@>20=8O (6;4<@B89=EF6<9 E 
6B8BDB8B@), 384@0B0F88 (CD<EB98<A9A<9 6B8O), 384@>30;>35=8@>20=8O (CD<EB98<A9A<9 
74?B79AB6B8BDB84), ?>;8<5@870F8O (CD<EB98<A9A<9 @B?9>G? 8DG7 > 8DG7G E B5D4;B64A<9@ 
8?<AAB= J9CBK><) < 8D. 

!0?@8<5@, 7<8D4F4J<S : 
CH2=CH2 + H2O ² CH3-CH2-OH 

  
 $50:F88 @07;>65=8O (A ² B + C + &) 4 QFB F4><9 D94>J<<, 6 IB89 >BFBDOI <; 

B8AB= E?B:AB= @B?9>G?O B5D4;G9FES A9E>B?P>B @9A99 E?B:AOI <?< CDBEFOI 69M9EF6.  #D< QFB@ 
@B7GF B5D4;B6O64FPES >4> CDBEFO9, F4> < E?B:AO9 69M9EF64. 

!0?@8<5@, CD< D4;?B:9A<< ?5@>:A840 2>4>@>40: 
2H2O2 ² 2H2O + O2. 

� >@30=8G5A:>9 E8<88 D4;89?SRF EB5EF69AAB D94>J<< D4;?B:9A<S < D94>J<< 
BFM9C?9A<S. $50:F88 >BI5?;5=8O (M;8<8=8@>20=8O) 4 QFB F4><9 D94>J<<, 6 IB89 >BFBDOI 
CDB<EIB8<F BFDO6 4FB@B6 <?< 4FB@AOI 7DGCC BF <EIB8AB= @B?9>G?O CD< EBID4A9A<< 99 
G7?9DB8AB7B E>9?9F4. 

!0?@8<5@, D94>J<S BFM9C?9A<S 6B8BDB84 (897<8D<DB64A<9) BF ?@>?0=0: 
C3H8  ² C3H6 + H2 

�4> CD46<?B, 6 A4;64A<< F4><I D94>J<= 9EFP CD<EF46>4 «89». $94>J<< D4;?B:9A<S 6 
BD74A<K9E>B= I<@<< CDB<EIB8SF, >4> CD46<?B, E D4;DO6B@ G7?9DB8AB= J9C<. 

!0?@8<5@, D94>J<S :@5:8=30 1CB0=0 (D4EM9C?9A<9 A4 5B?99 CDBEFO9 @B?9>G?O CD< 
A47D964A<< <?< CB8 89=EF6<9@ >4F4?<;4FBD4): 

C4H10 ² C2H4 + C2H6 
 $50:F88 70<5I5=8O 4 QFB F4><9 D94>J<<, 6 IB89 >BFBDOI 4FB@O <?< 7DGCCO 

4FB@B6 B8AB7B 69M9EF64 ;4@9M4RFES A4 4FB@O <?< 7DGCCO 4FB@B6 8DG7B7B 69M9EF64. � 
=5>@30=8G5A:>9 E8<88 QF< D94>J<< CDB<EIB8SF CB EI9@9: 

AB + C = AC + B. 
!0?@8<5@, 5B?99 4>F<6AO9 30;>35=K 6OF9EASRF @9A99 4>F<6AO9 <; EB98<A9A<=. 

�;4<@B89=EF6<9 9>4840 :0;8O E E;>@><: 
2KI + Cl2 ² 2KCl + I2. 

�4@9M4FPES @B7GF >4> BF89?PAO9 4FB@O, F4> < @B?9>G?O. 
!0?@8<5@, CD< EC?46?9A<< <5=55 ;5BCG85 >:A84K 6OF9EASRF 1>;55 ;5BCG85 <; EB?9=. 

&4>, A9?9FGK<= >:A84 :@5<=8O 6OF9EAS9F B>E<8 G7?9DB84 <; :0@1>=0B0 =0B@8O CD< EC?46?9A<<: 
Na2CO3 + SiO2 ² Na2SiO3 + CO2 

� >@30=8G5A:>9 E8<88 D94>J<< ;4@9M9A<S 4 QFB F4><9 D94>J<<, 6 IB89 >BFBDOI G0ABL 
>@30=8G5A:>9 <>;5:C;K 70<5I05BAO =0 4@C385 G0AB8FK. #D< QFB@ ;4@9M9AA4S K4EF<J4, >4> 
CD46<?B, EB98<AS9FES E K4EFPR @B?9>G?O-;4@9EF<F9?S. 

!0?@8<5@, D94>J<S E;>@8@>20=8O <5B0=0: 
CH4 + Cl2 ² CH3Cl + HCl 

#B K<E?G K4EF<J < EBEF46G CDB8G>FB6 6;4<@B89=EF6<S QF4 D94>J<S 5B?PL9 CBIB:4 A4 
D94>J<R B5@9A4. &9@ A9 @9A99, ?> <5E0=87<C F4>4S D94>J<S S6?S9FES D94>J<9= ;4@9M9A<S. 

 $50:F88 >1<5=0 4 QFB F4><9 D94>J<<, 6 IB89 >BFBDOI 864 E?B:AOI 69M9EF64 
B5@9A<64RFES E6B<@< EBEF46AO@< K4EFS@<: 

AB + CD = AC + BD 
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� D94>J<S@ B5@9A4 BFABESFES @50:F88 8>==>3> >1<5=0, CDBF9>4RM<9 6 D4EF6BD4I; 
D94>J<<, <??REFD<DGRM<9 ><E?BFAB-BEAB6AO9 E6B=EF64 69M9EF6 < 8DG7<9. 

#@8<5@ D94>J<< B5@9A4 6 A9BD74A<K9E>B= I<@<< 4 A9=FD4?<;4J<S A>;O=>9 :8A;>BK 
I5;>GLN: 

NaOH + HCl = NaCl + H2O 
#@8<5@ D94>J<< B5@9A4 6 BD74A<K9E>B= I<@<< 4 2708<>459AB285 C:ACA=>9 :8A;>BK A 

I5;>GLN: 
CH3-C""H + KOH = CH3-C""� + H2O 

  
�;0AA8D8:0F8O E8<8G5A:8E @50:F89 ?> 87<5=5=8N AB5?5=8 >:8A;5=8O M;5<5=B>2, 

>1@07CNI8E 25I5AB20 
#> 87<5=5=8N AB5?5=8 >:8A;5=8O M;5<5=B>2 I<@<K9E><9 D94>J<< 89?SF 

A4 >:8A;8B5;L=>-2>AAB0=>28B5;L=K5 @50:F88, < D94>J<<, <8GM<9 157 87<5=5=8O AB5?5=59 
>:8A;5=8O I<@<K9E><I Q?9@9AFB6. 

 ":8A;8B5;L=>-2>AAB0=>28B5;L=K5 @50:F88 ("�$) 4 QFB D94>J<<, 6 IB89 
>BFBDOI AB5?5=8 >:8A;5=8O 69M9EF6 87<5=ONBAO. #D< QFB@ CDB<EIB8<F B5@9A M;5:B@>=0<8. 

� =5>@30=8G5A:>9 E8<88 > F4><@ D94>J<S@ BFABESFES, >4> CD46<?B, D94>J<< D4;?B:9A<S, 
;4@9M9A<S, EB98<A9A<S, < 6E9 D94>J<<, <8GM<9 E GK4EF<9@ CDBEFOI 69M9EF6. �?S GD46A<64A<S 
"�$ <ECB?P;GRF @9FB8 M;5:B@>==>3> 10;0=A0 (>B?<K9EF6B BF84AAOI Q?9>FDBAB6 8B?:AB 5OFP 
D46AB >B?<K9EF6G CB?GK9AAOI) <?< <5B>4 M;5:B@>==>-8>==>3> 10;0=A0. 

� >@30=8G5A:>9 E8<88 D4;89?SRF D94>J<< B><E?9A<S < 6BEEF4AB6?9A<S, 6 ;46<E<@BEF< BF 
FB7B, KFB CDB<EIB8<F E BD74A<K9E>B= @B?9>G?B=. 

$50:F88 >:8A;5=8O 6 BD74A<K9E>B= I<@<< 4 QFB D94>J<<, 6 IB89 >BFBDOI C<5=LH05BAO 
G8A;> 0B><>2 2>4>@>40 <?< G69?<K<649FES K<E?B 4FB@B6 ><E?BDB84 6 <EIB8AB= BD74A<K9E>B= 
@B?9>G?9. 

!0?@8<5@, B><E?9A<9 QF4AB?4 CB8 89=EF6<9@ B>E<84 @98<: 
CH3-CH2-OH + CuO ² CH3-CH=O + H2O + Cu 

$50:F88 2>AAB0=>2;5=8O 6 BD74A<K9E>B= I<@<< 4 QFB D94>J<<, 6 IB89 
>BFBDOI C25;8G8205BAO G8A;> 0B><>2 2>4>@>40 <?< C<5=LH05BAO G8A;> 0B><>2 :8A;>@>40 6 
BD74A<K9E>B= @B?9>G?9. 

!0?@8<5@, 6BEEF4AB6?9A<9 C:ACA=>3> 0;L453840 2>4>@>4><: 
CH3-CH=O + H2 ² CH3-CH2-OH 

 #@>B>;8B8G5A:85 @50:F88 8 @50:F88 >1<5=0 4 QFB F4><9 D94>J<<, 6 IB89 
>BFBDO9 EF9C9A< B><E?9A<S 4FB@B6 A9 <;@9ASRFES. 

!0?@8<5@, A9=FD4?<;4J<S 54:>3> =0B@0 07>B=>9 :8A;>B>9: 
NaOH + HNO3 = H2O + NaNO3 

  
�;0AA8D8:0F8O @50:F89 ?> B5?;>2><C MDD5:BC 
  
#B F9C?B6B@G QHH9>FG D94>J<< D4;89?SRF A4 M:7>B5@<8G5A:85 < M=4>B5@<8G5A:85. 
-:7>B5@<8G5A:85 @50:F88 4 QFB D94>J<<, EBCDB6B:84RM<9ES 6O89?9A<9@ QA9D7<< 6 

HBD@9 F9C?BFO (+Q). � F4><@ D94>J<S@ BFABESFES CBKF< 6E9 D94>J<< EB98<A9A<S. 
�A:;NG5=8O 4 D94>J<S 07>B0 E :8A;>@>4>< E B5D4;B64A<9@ >:A840 07>B0 (II) 4 

QA8BF9D@<K9E>4S: 
N2 + O2 = 2NO 3 Q 

$94>J<S 74;BB5D4;AB7B 2>4>@>40 E F69D8O@ 9>4>< F4>:9 M=4>B5@<8G5A:0O: 
H2 + I2 = 2HI 3 Q 

1>;BF9D@<K9E><9 D94>J<<, 6 IB89 >BFBDOI 6O89?S9FES E69F, A4;O64RF D94>J<S@< 3>@5=8O. 
!0?@8<5@, 7BD9A<9 @9F4A4: 

CH4 + O2 = CO2 + H2O 
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&4>:9 M:7>B5@<8G5A:8<8 S6?SRFES: 
 D94>J<< I5;>G=KE <5B0;;>2 E 2>4>9; 
 @50:F88, EBCDB6B:84RM<9ES 27@K2><; 
 D4;?B:9A<9 48E@><0B0 0<<>=8O («6G?>4AK<>»); 
 B5D4;B64A<9 0<<80:0: N2 + 3H2 = 2NH3; 
 D94>J<< =59B@0;870F88; 
 A8=B57 <5B0=>;0; 
 0;N<>B5@<8O; 
 D94>J<<, 6 >BFBDOI 87 <5=55 AB018;L=KE 25I5AB2 >1@07CNBAO 1>;55 AB018;L=K5; 
 6 BD74A<K9E>B= I<@<< 4 D94>J<< ?@8A>548=5=8O, D94>J<< 3>@5=8O, >:8A;5=8O < 

8D. 
-=4>B5@<8G5A:85 @50:F88 4 QFB D94>J<<, EBCDB6B:84RM<9ES ?>3;>I5=85< M=5@388 6 

HBD@9 F9C?BFO (4 Q). �4> CD46<?B, E CB7?BM9A<9@ F9C?BFO <89F 5B?PL<AEF6B 
D94>J<= @07;>65=8O (D94>J<<, FD95GRM<9 8?<F9?PAB7B A47D964A<S). 

!0?@8<5@, D4;?B:9A<9 8725AB=O:0: 
CaCO3 ² CaO + CO2 3 Q 

&4>:9 M=4>B5@<8G5A:8<8 S6?SRFES: 
 @50:F88 384@>;870; 
 @50:F88, 84CI85 B>;L:> ?@8 =03@520=88; 
 D94>J<<, CDBF9>4RM<9 FB?P>B ?@8 >G5=L 2KA>:8E B5<?5@0BC@0E 8;8 ?>4 

459AB285< M;5:B@8G5A:>3> @07@O40. 
!0?@8<5@, CD96D4M9A<9 ><E?BDB84 6 B;BA: 

3O2 = 2O3 4 Q 
� >@30=8G5A:>9 E8<88 E CB7?BM9A<9@ F9C?BFO <8GF D94>J<< D4;?B:9A<S. !0?@8<5@, 

>D9><A7 ?5=B0=0: 
C5H12 ² C3H6 + C2H6 3 Q 

  
�;0AA8D8:0F8O E8<8G5A:8E @50:F89 ?> 03@530B=><C A>AB>O=8N @5038@CNI8E 

25I5AB2 (?> D07>2><C A>AB02C) 
  
�9M9EF64 @B7GF EGM9EF6B64FP 6 FD9I BEAB6AOI 47D974FAOI EBEFBSA<SI 4

 B25@4><, 684:>< < 307>>1@07=><. #> D07>2><C A>AB>O=8N D4;89?SRF 
D94>J<< 3><>35==K5 < 35B5@>35==K5. 

 �><>35==K5 @50:F88 4 QFB F4><9 D94>J<<, 6 >BFBDOI D947<DGRM<9 69M9EF64 < 
CDB8G>FO A4IB8SFES 2 >4=>9 D075, < EFB?>AB69A<9 D947<DGRM<I K4EF<J CDB<EIB8<F 6B 6E9@ 
B5N9@9 D94>J<BAAB= E@9E<. � 7B@B79AAO@ D94>J<S@ BFABESF 6;4<@B89=EF6<S 684:>ABL-
684:>ABL < 307-307. 

!0?@8<5@, B><E?9A<9 A5@=8AB>3> 3070: 
2SO2(7) + O2(7) = 2SO3(7) 

 �5B5@>35==K5 @50:F88 4 QFB D94>J<<, 6 >BFBDOI D947<DGRM<9 69M9EF64 < 
CDB8G>FO A4IB8SFES 2 @07=KE D070E. #D< QFB@ EFB?>AB69A<9 D947<DGRM<I K4EF<J CDB<EIB8<F 
FB?P>B =0 3@0=8F5 A>?@8:>A=>25=8O D07. � F4><@ D94>J<S@ BFABESFES 6;4<@B89=EF6<S 307-
684:>ABL, 307-B25@40O D070, B25@40O-B25@40O, 8 B25@40O D070 4 684:>ABL. 

!0?@8<5@, 6;4<@B89=EF6<9 C3;5:8A;>3> 3070 < 384@>:A840 :0;LF8O: 
CO2(7) + Ca(OH)2(D-D) = CaCO3(F6) + H2O 

�?S >?4EE<H<>4J<< D94>J<= CB H4;B6B@G EBEFBSA<R CB?9;AB G@9FP BCD989?SFP D07>2K5 
A>AB>O=8O 25I5AB2. 1FB 8BEF4FBKAB ?97>B E89?4FP, <ECB?P;GS ;A4A<S B EFDB9A<< 69M9EF64, 6 
K4EFABEF<, B F<C4I >D<EF4??<K9E>B= D9L9F><. 

�9M9EF64 E 8>==>9, 0B><=>9 <?< <5B0;;8G5A:>9 :@8AB0;;8G5A:>9 @5H5B:>9, >4> 
CD46<?B B25@4K5 CD< B5OKAOI GE?B6<SI; 69M9EF64 E <>;5:C;O@=>9 @5H5B:>9, >4> 
CD46<?B, 684:>AB8 <?< 307K CD< B5OKAOI GE?B6<SI. 
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"5D4F<F9 6A<@4A<9, KFB CD< A47D964A<< <?< BI?4:89A<< 69M9EF64 @B7GF C9D9IB8<FP <; 
B8AB7B H4;B6B7B EBEFBSA<S 6 8DG7B9. � F4>B@ E?GK49 A9B5IB8<@B BD<9AF<DB64FPES A4 GE?B6<S 
CDB6989A<S >BA>D9FAB= D94>J<< < H<;<K9E><9 E6B=EF64 69M9EF64. 

!0?@8<5@, CB?GK9A<9 A8=B57-3070 CDB<EIB8<F CD< BK9AP 6OEB><I F9@C9D4FGD4I, CD< 
>BFBDOI 6B84 4 C4D: 

CH4(7) + H2O(7) = CO(7) + 3H2(7) 
&4><@ B5D4;B@, C4DB64S >BA69DE<S <5B0=0 4 3><>35==0O @50:F8O. 
  
�;0AA8D8:0F8O E8<8G5A:8E @50:F89 ?> CG0AB8N :0B0;870B>@0 
  
�0B0;870B>@ 4 QFB F4>B9 69M9EF6B, >BFBDB9 GE>BDS9F D94>J<R, AB A9 6IB8<F 6 EBEF46 

CDB8G>FB6 D94>J<<. �4F4?<;4FBD GK4EF6G9F 6 D94>J<<, AB CD4>F<K9E>< A9 D4EIB8G9FES 6 IB89 
D94>J<<. 'E?B6AB EI9@G 89=EF6<S >4F4?<;4FBD4 � CD< 6;4<@B89=EF6<< 69M9EF6 A + B @B:AB 
<;B5D4;<FP F4>: 

A + K = AK; 
AK + B = AB + K. 

� ;46<E<@BEF< BF A4?<K<S >4F4?<;4FBD4 D4;?<K4RF >4F4?<F<K9E><9 < A9>4F4?<F<K9E><9 
D94>J<<. 

 �0B0;8B8G5A:85 @50:F88 4 QFB D94>J<<, >BFBDO9 <8GF E GK4EF<9@ >4F4?<;4FBDB6. 
!0?@8<5@, D4;?B:9A<9 59DFB?9FB6B= EB?<: 2KClO3 ² 2KCl + 3O2. 

 !5:0B0;8B8G5A:85 @50:F88 4 QFB D94>J<<, >BFBDO9 <8GF 59; GK4EF<S 
>4F4?<;4FBD4. 
!0?@8<5@, 7BD9A<9 QF4A4: 2C2H6 + 5O2 = 2CO2 + 6H2O. 

�E9 D94>J<<, CDBF9>4RM<9 E GK4EF<9@ 6 >?9F>4I :<6OI BD74A<;@B6, CDBF9>4RF E GK4EF<9@ 
BEB5OI 59?>B6OI >4F4?<;4FBDB6 4 H9D@9AFB6. &4><9 D94>J<< A4;O64RF D5@<5=B0B82=K<8. 

�B?99 CB8DB5AB @9I4A<;@ 89=EF6<S < HGA>J<< >4F4?<;4FBDB6 D4EE@4FD<64RFES 6 
BF89?PAB= EF4FP9. 

  
�;0AA8D8:0F8O @50:F89 ?> A?>A>1=>AB8 ?@>B5:0BL 2 >1@0B=>< =0?@02;5=88 

"1@0B8<K5 @50:F88 4 QFB D94>J<<, >BFBDO9 @B7GF CDBF9>4FP < 6 CDS@B@, < 6 < B5D4FAB@ 
A4CD46?9A<<, F.9. >B784 CD< 84AAOI GE?B6<SI CDB8G>FO D94>J<< @B7GF 6;4<@B89=EF6B64FP 8DG7 E 
8DG7B@. 

� B5D4F<@O@ D94>J<S@ BFABESFES: 
 5B?PL<AEF6B 7B@B79AAOI D94>J<=, 
 QF9D<H<>4J<S; 
 D94>J<< 7<8DB?<;4; 
 7<8D<DB64A<9-897<8D<DB64A<9, 
 7<8D4F4J<S-897<8D4F4J<S; 
 CB?GK9A<9 4@@<4>4 <; CDBEFOI 69M9EF6, 
 B><E?9A<9 E9DA<EFB7B 74;4, 
 CB?GK9A<9 74?B79AB6B8BDB8B6 (>DB@9 HFBDB6B8BDB84) < E9DB6B8BDB84; 
 E<AF9; @9F4AB?4; 
 CB?GK9A<9 < D4;?B:9A<9 >4D5BA4FB6 < 7<8DB>4D5BA4FB6, < F.8. 
!5>1@0B8<K5 @50:F88 4 QFB D94>J<<, >BFBDO9 CDBF9>4RF CD9<@GM9EF69AAB 6 B8AB@ 

A4CD46?9A<<, F.9. CDB8G>FO D94>J<< A9 @B7GF 6;4<@B89=EF6B64FP 8DG7 E 8DG7B@ CD< 84AAOI 
GE?B6<SI. 

#D<@9DO A9B5D4F<@OI D94>J<=: 
 7BD9A<9; 
 D94>J<<, <8GM<9 EB 6;DO6B@; 
 D94>J<<, <8GM<9 E B5D4;B64A<9@ 74;4, BE48>4 <?< 6B8O 6 D4EF6BD4I; 
 D4EF6BD9A<9 M9?BKAOI @9F4??B6 6 6B89; < 8D. 
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�040=8O: 

1. $4EEF46PF9 >BQHH<J<9AFO 6 CD<6989AAOI A<:9 EI9@4I I<@<K9E><I D94>J<=. �4=F9 
I4D4>F9D<EF<>G >4:8B= <; K9FOD9I I<@<K9E><I D94>J<= E FBK>< ;D9A<S D4;?<KAOI 
>?4EE<H<>4J<=. 
1.  !2 + N2   ²  NH3 ±  +  Q 
2.  AL   +  Fe2O3   ²  AL2O3  +  Fe  +  Q 
3.  CaCO3  ²  CaO  +  CO2±  -  Q 
4.  NaOH  +  H2SO4  ²  Na2SO4  +  H2O  +  Q 

2. �4>B= D94>J<9= S6?S9FES 7BD9A<9 4@@<4>4? 
4NH3(7) + 3O2(7) = 2N2(7) + 6H2O(:) +Q 

3.  'EF4AB6<F9 EBBF69FEF6<9 @9:8G EI9@B= "�$ < >BQHH<J<9AFB@ C9D98 HBD@G?B= 
6BEEF4AB6<F9?S: 
%E5<0 @50:F88 �>MDD8F85=B 

�) NH3 + CuO = Cu + N2 + H2O 1) 2 

�) NH3 + O2 = NO + H2O 2) 6 

�) HNO3 + Cu = Cu(NO3)2 + NO2 + H2O 3) 4 

�) Li + N2 = L3N 4) 1 

 5) 5 

4.  'EF4AB6<F9 EBBF69FEF6<9 @9:8G EB?PR < D94>J<9= ED98O D4EF6BD4 
%>;L %@540 @0AB2>@0 

�) NH4NO3 1) �<E?4S 

�) K2SO4 2) -9?BKA4S 

�) CaS 3) !9=FD4?PA4S 

�) BaI2  

5.  'EF4AB6<F9 EBBF69FEF6<9 @9:8G A4;64A<9@ EB?< < BFABL9A<9@ 99 > 7<8DB?<;G: 
%>;L "B=>H5=85 : 384@>;87C 

�) Al(NO3)3 1) 7<8DB?<; CB >4F<BAG 

�) Na2SO4 2) 7<8DB?<; CB 4A<BAG 

�) K2SO3 3) 7<8DB?<; CB >4F<BAG < 4A<BAG 

�) (NH4)2CO3 4) 7<8DB?<;G A9 CB869D749FES 

6. �ECB?P;GS @9FB8 Q?9>FDBAAB7B 54?4AE4, EBEF46PF9 GD46A9A<9 D94>J<<: 

KI + H2SO4 ² I2 + H2S + K2SO4 + H2O 

"CD989?<F9 B><E?<F9?P < 6BEEF4AB6<F9?P. 

7. !4C<L<F9 GD46A9A<S D94>J<=, CD< CB@BM< >BFBDOI @B:AB BEGM9EF6<FP E?98GRM<9 
CD96D4M9A<S: 
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�?S C9D9IB84 1 EBEF46PF9 Q?9>FDBAAO= 54?4AE, G>4:<F9 B><E?<F9?P < 6BEEF4AB6<F9?P. 

8.  #D< E7BD4A<< 7 7 QF<?9A4 6O89?S9FES 350 >�: F9C?BFO. "CD989?<F9 F9C?B6B= QHH9>F 
D94>J<<. 

9. (4>FBDO, CB;6B?SRM<9 E@9EF<FP I<@<K9E>B9 D46AB69E<9, 8?S D94>J<< 
2NO(7)+O2(7)´2NO2(7)+Q, 6 EFBDBAG CDB8G>FB6 D94>J<<: 
1) #B6OL9A<9 F9@C9D4FGDO < CBA<:9A<9 846?9A<S; 2) #BA<:9A<9 F9@C9D4FGDO < 
846?9A<S; 3) #BA<:9A<9 F9@C9D4FGDO < CB6OL9A<9 846?9A<S; 4) #B6OL9A<9 F9@C9D4FGDO 
< 846?9A<S. 
 

 

�>=B@>;L=K5 2>?@>AK: 
1.  !4 >4><9 F<CO 89?SF D94>J<< CB CD<;A4>G «EBEF46 < K<E?B D9479AFB6 < CDB8G>FB6 
D94>J<<»? 

2. +FB F4>B9 D94>J<< EB98<A9A<S? % >4><@ F9C?B6O@ QHH9>FB@ BA< CDBF9>4RF? 
#D<698<F9 CD<@9DO GD46A9A<= D94>J<= EB98<A9A<S. 

3. +FB F4>B9 D94>J<< D4;?B:9A<S? % >4><@ F9C?B6O@ QHH9>FB@ BA< CDBF9>4RF? 
#D<698<F9 CD<@9DO GD46A9A<= D94>J<= D4;?B:9A<S. 

4. +9@ I4D4>F9D<;GRFES D94>J<< ;4@9M9A<S? �4C<L<F9 5?B> GD46A9A<= D94>J<= 
;4@9M9A<S, I4D4>F9D<;GRM<I E6B=EF64 74?B79AB6. 

5. +FB F4>B9 7<8DB?<;?  
6. +9@ BF?<K4RFES D94>J<< 7<8DB?<;4 BF D94>J<= 7<8D4F4J<<? +FB @9:8G A<@< 
B5M97B? 

7.  �4><9 D94>J<< A4;O64RF A9B5D4F<@O@<? #D<698<F9 CD<@9DO F4><I D94>J<= <; 
BD74A<K9E>B= < A9BD74A<K9E>B= I<@<<, ;4C<L<F9 <I GD46A9A<S. 

8. �4><9 D94>J<< A4;O64RF B5D4F<@O@<? +FB F4>B9 I<@<K9E>B9 D46AB69E<9? �4> 97B 
E@9EF<FP? 

 
#@0:B8G5A:0O @01>B0 714 

«%:>@>ABL E8<8G5A:8E @50:F89» 
 

*5;L: ;4>D9C<FP ;A4A<9 HBD@G? 6OD4:9A<S E>BDBEF< I<@<K9E><I D94>J<=, A4GK<FPES 
E@9M4FP D46AB69E<9.  

 
�;69EFAB, KFB B8A< I<@<K9E><9 D94>J<< CDBF9>4RF ;4 8B?< E9>GA8O, 8DG7<9  ;4 @<AGFO, 

K4EO, EGF><. !4CD<@9D, CD< E?<64A<< D4EF6BDB6 I?BD<84 54D<S < E9DAB= ><E?BFO @7AB69AAB 
B5D4;G9FES 59?O= BE48B> EG?PH4F4 54D<S: 

�4%12 + H2S"4 þ BaS"4ÿ + 2HC1 
!4B5BDBF, D94>J<S D:46?9A<S :9?9;4 (>BDDB;<S) <89F F4> @98?9AAB, KFB CDBE?98<FP ;4 99 

D9;G?PF4F4@< @B:AB ?<LP CB <EF9K9A<< 8?<F9?PAB7B 6D9@9A<. +FB5O I4D4>F9D<;B64FP 5OEFDBFG 
F9K9A<S I<@<K9E>B= D94>J<<, CB?P;GRFES CBASF<9@ A:>@>ABL E8<8G5A:>9 @50:F88, >BFBDGR 
B5B;A4K4RF 5G>6B= . 
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%>BDBEFP I<@<K9E>B= D94>J<< () BCD989?S9FES <;@9A9A<9@ >BAJ9AFD4J<< B8AB7B <; 
D947<DGRM<I 69M9EF6 <?< B8AB7B <; CDB8G>FB6 D94>J<< 6 98<A<JG 6D9@9A<. 

�B?<K9EF6B 69M9EF64 6 98<A<J9 B5N9@4 A4;O64RF <>;O@=>9 :>=F5=B@0F859; BA4 
<;@9DS9FES 6 @B?SI A4 ?<FD (@B?P/?). &4> >4> 6D9@S <;@9DS9FES 6 E9>GA84I (@<AGF4I, K4E4I), FB 
@B:AB 6O69EF< < 98<A<JO <;@9D9A<S E>BDBEF< I<@<K9E>B= D94>J<<: 1 @B?P/ (?-E); 1 
>@B?P/(@3@<A) < F.8. 

(4>FBDO, BCD989?SRM<9 E>BDBEFP I<@<K9E>B= D94>J<<: 
1. #@8@>40 @5038@CNI8E 25I5AB2. 
2. �>=F5=B@0F8O @5038@CNI8E 25I5AB2. '69?<K9A<9 >BAJ9AFD4J<< 69M9EF6 

B5GE?B6?<649F DBEF E>BDBEF< D94>J<<. 
3. &5<?5@0BC@0. �;69EFAB, KFB CD< A47D964A<< E>BDBEFP I<@<K9E>B= D94>J<< 

G69?<K<649FES. � >BAJ9 XIX 6. 7B??4A8E><= I<@<> 3. �4AF-�BHH EHBD@G?<DB64? CD46<?B: 
#@8 C25;8G5=88 B5<?5@0BC@K =0 :064K5 10 3@04CA>2 A:>@>ABL E8<8G5A:>9 @50:F88 

C25;8G8205BAO 2 2  4 @070. 
�9?<K<AG  A4;O64RF B5<?5@0BC@=K< :>MDD8F85=B>< @50:F88. �7B H<;<K9E><= E@OE? 

;4>?RK49FES 6 FB@, KFB BA CB>4;O649F, 6B E>B?P>B D4; 6B;D4EF49F E>BDBEFP D94>J<< CD< 
G69?<K9A<< F9@C9D4FGDO A4 >4:8O9 10 7D48GEB6. �@9AAB ;A4K9A<9 F9@C9D4FGDAB7B 
>BQHH<J<9AF4 8?S 5B?PL<AEF64 D94>J<= EBEF46?S9F BF 2 8B 4. 

4. #>25@E=>ABL A>?@8:>A=>25=8O @5038@CNI8E 25I5AB2. %>BDBEFP 79F9DB79AAOI 
D94>J<=, F. 9. D94>J<=, CDBF9>4RM<I A4 7D4A<J9 D4;89?4 H4;, ;46<E<F CD< CDBK<I D46AOI 
GE?B6<SI BF E6B=EF6 CB69DIABEF< 69M9EF6. !4CD<@9D, D4EF9DFO= 6 CBDBLB> @9? 5OEFD99 
D4EF6BDS9FES 6 EB?SAB= ><E?BF9, K9@ D46AO= CB @4EE9 >GEBK9> @9?4. 

5. �A?>;L7>20=85 :0B0;870B>@>2. 
 
�040=85: 

1. &9@C9D4FGDAO= >BQHH<J<9AF D94>J<< D469A 3. �B E>B?P>B D4; G69?<K<FES E>BDBEFP 
D94>J<< CD< G69?<K9A<< F9@C9D4FGDO A4 30 7D48GEB6. 

2. &9@C9D4FGDAO= >BQHH<J<9AF D94>J<< D469A 2. !4 E>B?P>B 7D48GEB6 AG:AB 
G69?<K<FP F9@C9D4FGDG D94>J<<, KFB5O 99 E>BDBEFP G69?<K<?4EP 6 8 D4;? 

3. �O69EF< >BAEF4AFG D46AB69E<S 8?S 84AAB= D94>J<<: 2SO2 + O2 = 2S"3 

�>=B@>;L=K5 2>?@>AK: 
1. +FB A4;O649FES E>BDBEFPR I<@<K9E>B= D94>J<<? 
2. �4><9 H4>FBDO 6?<SRF A4 E>BDBEFP D94>J<<? 
3. �4> ;46<E<F E>BDBEFP I<@<K9E>B= D94>J<< BF >BAJ9AFD4J<<? 
4. �4>B64 DB?P >4F4?<;4FBD4 6 I<@<K9E>B= D94>J<<? 
5. �4> A4;O649FES D94>J<S, CDBF9>4RM4S 6 CD<EGFEF6<< >4F4?<;4FBD4? 

 
#@0:B8G5A:0O @01>B0 715 

«"1I0O E0@0:B5@8AB8:0 <5B0;;>2 ?>1>G=KE ?>43@C??» 
 

*5;L: <;GK9A<9 I<@<K9E><I E6B=EF6 @9F4??B6 CB5BKAOI 7DGCC < <I EB98<A9A<=. 
 
 5B0;;K 6 C9D<B8<K9E>B= E<EF9@9 A4IB8SFES 6 I, II, III 7DGCC4I, 6 CB5BKAOI CB87DGCC4I 

6E9I 7DGCC. �DB@9 FB7B, @9F4??4@< S6?SRFES A4<5B?99 FS:9?O9 Q?9@9AFO IV, V, VI < VII 7DGCC. 
"EB59AABEFPR EFDB9A<S 4FB@B6 @9F4??B6 S6?S9FES A95B?PLB9 K<E?B Q?9>FDBAB6 6B 

6A9LA9@ Q?9>FDBAAB@ GDB6A9, >4> CD46<?B, A9 CD96OL4RM99 FDёI. �FB@O @9F4??B6 ?97>B BF84RF 
Q?9>FDBAO < S6?SRFES IBDBL<@< 6BEEF4AB6<F9?S@<. 

 9F4??O CB <I 4>F<6ABEF< D4ECB?B:9AO 6 DS8, A4;O649@O= Q?9>FDBI<@<K9E><@ DS8B@ 
A4CDS:9A<= @9F4??B6. 
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Li Rb K Cs Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb H Sb Bi Cu Hg Ag Au 
 9F4??O, EFBSM<9 6 Q?9>FDBI<@<K9E>B@ DS8G A4CDS:9A<= @9F4??B6 8B 6B8BDB84, @B7GF 

6OF9EASFP 97B <; D4EF6BDB6 ><E?BF, 4 6ES><= @9F4??, EFBSM<= 5?<:9 > A4K4?G DS84, @B:9F 
6OF9EASFP (6BEEF4A46?<64FP) CBE?98GRM<9 <; D4EF6BDB6 <I EB?9=. 

1. 9F4??O, D4ECB?B:9AAO9 6 A4K4?9 DS84 - BF ?<F<S 8B @47A<S 36BEEF4A46?<64RF 6B8BDB8 
<; 6B8O E B5D4;B64A<9@ M9?BK<: 

2Na + 2HOH þ 2NaOH + H2±. 
2.  9F4??O @9A99 4>F<6AO9 (BF @4D74AJ4 8B :9?9;4), 6BEEF4A46?<64S <; 6B8O 6B8BDB8, 

B5D4;GRF B>E<8O:     
3Fe + 4H2O þ Fe3O4 + 4H2±. 

3. 9F4??O D947<DGRF E ><E?BF4@<. �;4<@B89=EF6<9 @9F4??B6 ;46<E<F BF <I 4>F<6ABEF< 
(E@. Q?9>FDBI<@<K9E><@ DS8B@ A4CDS:9A<= @9F4??B6) < BF >BAJ9AFD4J<< ><E?BFO: 

4) ><E?BFO HCl, H3PO4, H2SO4(D4;5.) D947<DGRF EB 6E9@< @9F4??4@< (>DB@9 Pb), >BFBDO9 
EFBSF 6 DS8G A4CDS:9A<= 8B 6B8BDB84, CD< QFB@ 6O89?S9FES 6B8BDB8; 

Zn + 2HCl þ ZnCl2 + H2±. 
5) >BAJ9AFD<DB64AA4S H2SO4 CD< A47D964A<< D947<DG9F EB 6E9@< @9F4??4@< 

(>DB@9 Pt < Au), CD< QFB@ 6B8BDB8 A9 6O89?S9FES; E FS:9?O@< (C?BFABEFP 5 7/ E@3) @9F4??4@< 
B5D4;G9F 74; SO2 (B>E<8 E9DO (IV)); E 5B?99 4>F<6AO@< ?97><@< (C?BFABEFP 3) @9F4??4@< 
6O89?S9FES H2S (E9DB6B8BDB8): 

Cu +2H2SO4 (:>=F) þ CuSO4 + 2H2O + SO2±. 
6) >BAJ9AFD<DB64AA4S !NO3 c M9?BKAO@< < M9?BKAB;9@9?PAO@< @9F4??4@< B5D4;G9F 

74; N2O 3 B>E<8 4;BF4 (IV), E 8DG7<@< FS:9?O@< @9F4??4@< 3 B>E<8 4;BF4 (IV) NO2: 
Ca + 10HNO3(:>=F.) ² Ca(NO3)2 + N2O + 5 H2O 

Cu + 4HNO3(:>=F.) ² Cu(NO3)2 + NO2 + 2 H2O 
7) D4;546?9AA4S !NO3 6;4<@B89=EF6G9F c M9?BKAO@< < M9?BK-AB;9@9?PAO@< @9F4??4@<, 4 

F4>:9 E Zn, Fe, Sn, CD< QFB@ 6O89?S9FES 74; NH3 (4@@<4>) <?< B5D4;G9FES EB?P 4@@BA<S (NH3 + 
!NO3 =NH4NO3), CD< D94>J<< E BEF4?PAO@< @9F4??4@< (C?BFABEFP 5 7/ E@3) B5D4;G9FES B>E<8 
4;BF4 (II) NO: 

Ca + 10HNO3(@071.) ² 4Ca(NO3)2 + NH4NO3 + 3 H2O 
Cu + 4HNO3(@071.) ² 3Cu(NO3)2 + 2NO + 4H2O 

8) ><E?BFO H2CO3,H2SO3, CH3COOH 3 E?45O9, 6;4<@B89=EF6GRF E 4>F<6AO@< @9F4??4@<: 
2CH3COOH + 2Na ² 2CH3COONa + H2 

4. �4:8O= CBE?98GRM<= @9F4?? @B:9F 5OFP 6BEEF4AB6?9A <; D4EF6BD4 EB?< CD98O8GM<@ 
@9F4??B@:    Fe + CuSO4 þ FeSO4 + Cu. 

#5@5E>4=K5 <5B0;;K D4ECB?B:9AO 6 #9D<B8<K9E>B= E<EF9@9 E 4 CB 7 C9D<B8. 
#9D9IB8AO9 @9F4??O, E<@6B?O >BFBDOI D4ECB?B:9AO 6 E4@B= F45?<J9, A4;O64RF d-Q?9@9AF4@<, 
4 F9 Q?9@9AFO, E<@6B?O >BFBDOI D4ECB?B:9AO 6 A<:A9= K4EF< #9D<B8<K9E>B= E<EF9@O, 
A4;O64RF ?4AF4AB<84@< < 4>F<AB<84@< <?< f-Q?9@9AF4@<. 

�@HBF9DAO9 B>E<8O - >:A84K ?5@5E>4=KE <5B0;;>2. 
С6B=EF64. 
1. �@HBF9DAO9 B>E<8O A9 D4EF6BDSRFES 6 6B89. 
2. �@HBF9DAO9 B>E<8O, D947<DGS E BEAB6AO@< < E ><E?BFAO@< B>E<84@<, 84RF EB?<: 

Al2O3 + K2O þ 2KAlO2, 
Al2O3 + 3SO3 þ Al2(SO4)3. 

3. �@HBF9DAO9 B>E<8O, D947<DGS E BEAB6AO@< <?< ><E?BFAO@< 7<8DB>E<84@<, 84RF EB?<: 
ZnO + 2KOH þ K2ZnO2 + H2O, 
ZnO + H2SO4 þ ZnSO4 + H2O 

4. %BBF69FEF6GRM<9 4@HBF9DAO@ B>E<84@ 7<8DB>E<8O B5?484RF 4@HBF9DAO@< 
E6B=EF64@<: 

Zn(OH)2 þ Zn
2+ 

+ 2OH
-
 - >4> BEAB64A<9 
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H2ZnO2 þ 2H
+
 + ZnO2

2-
 - >4> ><E?BF4 

�<D>B5@=K5 384@>:A84K - QFB F4><9 7<8DB>E<8O, 789 D4EF6BD9AA4S 6 6B89 K4EFP, 
8<EEBJ<<DG9F A4 >4F<BAO 6B8BDB84, @9F4??4 < 4A<BAO 7<8DB>E<84 < ><E?BFAB7B BEF4F>4. 

Zn(OH)2 ⇆ Zn
2+

 + 2OH
-
, H2ZnO2 ⇆ 2H

+
 + ZnO2

2- 
�B?GK9A<9: 
1.�;4<@B89=EF6<9@ C9D9IB8AOI @9F4??B6 (CBE?9 G84?9A<S B>E<8AB= C?9A><) E 6B8B=: 

2Al + 6H2O = 2Al(OH)3+ 3H2± 
2.�;4<@B89=EF6<9 EB?9= EB M9?BK4@<: 

ZnCl2 + 2KOH þ Zn(OH)2 + 2KCl 
3. �;4<@B89=EF6<9@ EB?9= E ><E?BF4@<: 

Na[Al(OH)4] + HCl þ Al(OH)3+ NaCl + H2O 
С6B=EF64: 
1. �<EEBJ<<DG9F A4 <BAO D4EF6BD9AA4S 6 6B89 K4EFP 4@HBF9DAB7B 

7<8DB>E<84: Zn(OH)2 ⇆ Zn(OH)
+ 

+ OH
-
 ⇆ Zn

2+
 + 2OH

- 
H2ZnO2 ⇆ HZnO

2-
 + H

+
 ⇆ZnO2

2- 
+ 2H

+ 
2. �;4<@B89=EF6<9 E ><E?BFAO@< B>E<84@<, ><E?BF4@< < ><E?O@< EB?S@<: 

2Cr(OH)3 + 3SO3 þ Cr2(SO4)3 + 3H2O 
Al(OH)3 + 3HBr þ AlBr3 + 3H2O 

Zn(OH)2+ 2NaHSO4 þ ZnSO4 + Na2SO4 + 2H2O 
3. �;4<@B89=EF6GRF E BEAB6AO@< B>E<84@<, BEAB64A<S@< < BEAB6AO@< EB?S@<: 

Zn(OH)2 + Li2O þ Li2ZnO2 + H2O 
Zn(OH)2 + Ba(OH)2 þBaZnO2 + 2H2O 

4. #B869D74RFES D4;?B:9A<R CD< A47D964A<<: 
2Al(OH)3 þ Al2O3 + 3H2O 

�040=8O: 
1. �4>B= B5N9@ 6B;8GI4 (A.G.) CBFD95G9FES 8?S E:<74A<S 36 7 @47A<S, EB89D:4M97B 25% 
B>E<84 QFB7B @9F4??4? ("5N9@A4S 8B?S ><E?BDB84 6 6B;8GI9 EBEF46?S9F 0,21.) 
2. �4>B= B5N9@ 6B8BDB84 (A.G.)  @B:9F 5OFP CB?GK9A CD< D4EF6BD9A<< 6 6B89 120 @7  
>4?PJ<S, 9E?< 6OIB8 74;4 EBEF46?S9F 80% BF F9BD9F<K9E><  
6B;@B:AB7B? 
3.  B:AB ?< CB?GK<FP 6B8BDB8 6;4<@B89=EF6<9@ E6<AJ4 E D4EF6BDB@ E9DAB= ><E?BFO? 
#BK9@G? 
4. "CD989?<F9 >BQHH<J<9AFO 6 E?98GRM9@ GD46A9A<< D94>J<<, <ECB?P;GS @9FB8  
Q?9>FDBAAB7B 54?4AE4: %4 + !NO3²%4(N"3)2+ NH4NO3+ !2O 
5. �4>B= <BA CDBS6?S9F 6 QFB= D94>J<< B><E?<F9?PAO9 E6B=EF64? 
 
 

�>=B@>;L=K5 2>?@>AK: 
1. �89 D4ECB?B:9AO @9F4??O 6 C9D<B8<K9E>B= E<EF9@9? 
2. �4><I Q?9@9AFB6 5B?PL9: @9F4??B6 <?< A9@9F4??B6? 
3. �;B5D4;<F9 D4ECD989?9A<9 Q?9>FDBAB6 CB GDB6AS@ G @9F4??B6 < <I Q?9>FDBAAO9 >BAH<7GD4J<< 
(?<F<=, @47A<=, 4?R@<A<=)? 
4. �4>B6O BEB59AABEF< EFDB9A<S 4FB@B6 @9F4??B6? 
5. �4> D4ECB?474RFES @9F4??O 6 C9D<B8<K9E>B= E<EF9@9? 
6. �4> <;@9ASRFES E6B=EF64 @9F4??B6 6 C9D<B8<K9E>B= E<EF9@9? 
7. "F K97B ;46<ESF E6B=EF64 @9F4??B6? 

8.  �4><@< BEB59AABEFS@< EFDB9A<S BF?<K4RFES: 4) 4FB@O; 5) >D<EF4??O @9F4??B6? �4> <I 
EFDB9A<9 BCD989?S9F E6B=EF64 QFB7B >?4EE4 69M9EF6? �4><@ B8A<@ E?B6B@ @B:AB 
BI4D4>F9D<;B64FP I<@<K9E><9 E6B=EF64 @9F4??B6? 
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9. +FB F4>B9 Q?9>FDBI<@<K9E><= DS8 A4CDS:9A<= @9F4??B6? �4><@< 86G@S CD46<?4@< DS84 
A4CDS:9A<= I4D4>F9D<;GRFES E6B=EF64 @9F4??B6? 
10. �4><9 GE?B6<S A9B5IB8<@O 8?S 6;4<@B89=EF6<S @9F4??B6 E D4EF6BD4@< ><E?BF? 
11. �4><9 GE?B6<S A9B5IB8<@O 8?S 6;4<@B89=EF6<S @9F4??B6 E D4EF6BD4@< EB?9=? 
12. +FB F4>B9 >BDDB;<S @9F4??B6? �4><9 6<8O >BDDB;<< D4;?<K4RF? 
 

#@0:B8G5A:0O @01>B0 716 

«"1I0O E0@0:B5@8AB8:0 =5<5B0;;>2» 
 

*5;L: <;GK<FP I<@<K9E><9 < H<;<K9E><9 E6B=EF64 A9@9F4??B6. 
 
!9@9F4??O 3 QFB I<@<K9E><9 Q?9@9AFO, 4FB@O >BFBDOI CD<A<@4RF Q?9>FDBAO 8?S 

;469DL9A<S 6A9LA97B QA9D79F<K9E>B7B GDB6AS, B5D4;GS CD< QFB@ BFD<J4F9?PAB ;4DS:9AAO9 <BAO. 
�E?< 6 #9D<B8<K9E>B= E<EF9@9 CDB69EF< 8<47BA4?P BF 5BD4 > 4EF4FG, FB ECD464 669DI CB 

8<47BA4?< 5G8GF A4IB8<FPES Q?9@9AFO-A9@9F4??O, 4 E?964 EA<;G 3 @9F4??O, > A<@ :9 BFABESFES 
Q?9@9AFO 6E9I CB5BKAOI CB87DGCC, ?4AF4AB<8O < 4>F<AB<8O. 1?9@9AFO, D4ECB?B:9AAO9 65?<;< 
8<47BA4?<, A4CD<@9D, 59D<??<=, 4?R@<A<=, F<F4A, 79D@4A<=, EGDP@4, B5?484RF 86B=EF69AAO@ 
I4D4>F9DB@ < BFABESFES > @9F4??B<84@. 1?9@9AFO-A9@9F4??O: s-Q?9@9AF 3 6B8BDB8; D-Q?9@9AFO 
13 7DGCCO 3 5BD; 14 7DGCCO 3 G7?9DB8 < >D9@A<=; 15 7DGCCO 3 4;BF, HBEHBD < @OLPS>, 16 7DGCCO 
3 ><E?BDB8, E9D4, E9?9A < F9??GD < 6E9 Q?9@9AFO 17 7DGCCO 3 HFBD, I?BD, 5DB@, =B8 < 4EF4F. 
1?9@9AFO 18 7DGCCO 3 <A9DFAO9 74;O, ;4A<@4RF BEB5B9 CB?B:9A<9, BA< <@9RF CB?ABEFPR 
;469DL9AAO= 6A9LA<= Q?9>FDBAAO= E?B= < ;4A<@4RF CDB@9:GFBKAB9 CB?B:9A<9 @9:8G 
@9F4??4@< < A9@9F4??4@<. �I <AB784 BFABESF > A9@9F4??4@, AB HBD@4?PAB, CB H<;<K9E><@ 
CD<;A4>4@. 

(878G5A:85 A2>9AB20 =5<5B0;;>2 
�E?< 5B?PL<AEF6B Q?9@9AFB6-@9F4??B6 A9 B>D4L9AO, <E>?RK9A<9 EBEF46?SRF FB?P>B @98P 

< ;B?BFB, FB CD4>F<K9E>< 6E9 A9@9F4??O <@9RF E6B= J69F: HFBD 3 BD4A:96B-:9?FO=, I?BD 3 
;9?9AB64FB-:9?FO=, 5DB@ 3 ><DC<KAB->D4EAO=, =B8 3 H<B?9FB6O=, E9D4 3 :9?F4S, HBEHBD @B:9F 
5OFP 59?O@, >D4EAO@ < K9DAO@, 4 :<8><= ><E?BDB8 3 7B?G5B=. 

�E9 A9@9F4??O A9 CDB6B8SF F9C?B < Q?9>FD<K9E><= FB>, CBE>B?P>G G A<I A9F E6B5B8AOI 
ABE<F9?9= ;4DS84 3 Q?9>FDBAB6, 6E9 BA< <ECB?P;B64AO 8?S B5D4;B64A<S I<@<K9E><I E6S;9=. 
�D<EF4??O A9@9F4??B6 A9C?4EF<KAO9 < IDGC><9, F4> >4> ?R54S 89HBD@4J<S CD<6B8<F > 
D4;DGL9A<R I<@<K9E><I E6S;9=. �B?PL<AEF6B <; A9@9F4??B6 A9 <@9RF @9F4??<K9E>B7B 5?9E>4. 

(<;<K9E><9 E6B=EF64 A9@9F4??B6 D4;ABB5D4;AO < B5GE?B6?9AO D4;AO@ F<CB@ 
>D<EF4??<K9E><I D9L9FB>. 

)<@<K9E><9 E6B=EF64 A9@9F4??B6 
)<@<K9E><9 Q?9@9AFO-A9@9F4??O @B7GF CDBS6?SFP >4> B><E?<F9?PAO9, F4> < 

6BEEF4AB6<F9?PAO9 E6B=EF64, 6 ;46<E<@BEF< BF I<@<K9E>B7B CD96D4M9A<S, 6 >BFBDB@ BA< 
CD<A<@4RF GK4EF<9. 

�FB@O E4@B7B Q?9>FDBBFD<J4F9?PAB7B Q?9@9AF4 3 HFBD4 3 A9 ECBEB5AO BF8464FP 
Q?9>FDBAO, BA 6E9784 CDBS6?S9F FB?P>B B><E?<F9?PAO9 E6B=EF64, 8DG7<9 Q?9@9AFO @B7GF 
CDBS6?SFP < 6BEEF4AB6<F9?PAO9 E6B=EF64, IBFS A4@AB7B 6 @9APL9= EF9C9A<, K9@ @9F4??O. 
!4<5B?99 E<?PAO@< B><E?<F9?S@< S6?SRFES HFBD, ><E?BDB8 < I?BD, CD9<@GM9EF69AAB 
6BEEF4AB6<F9?PAO9 E6B=EF64 CDBS6?SRF 6B8BDB8, 5BD, G7?9DB8, >D9@A<=, HBEHBD, @OLPS> < 
F9??GD. #DB@9:GFBKAO9 B><E?<F9?PAB-6BEEF4AB6<F9?PAO9 E6B=EF64 <@9RF 4;BF, E9D4, =B8. 

�708<>459AB285 A ?@>ABK<8 25I5AB20<8 
�;4<@B89=EF6<9 E @9F4??4@<: 

2Na + Cl2 = 2NaCl, 
Fe + S = FeS, 

6Li + N2 = 2Li3N, 
2Ca + O2 = 2CaO 
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6 QF<I E?GK4SI A9@9F4??O CDBS6?SRF B><E?<F9?PAO9 E6B=EF64, BA< CD<A<@4RF Q?9>FDBAO, 
B5D4;GS BFD<J4F9?PAB ;4DS:9AAO9 K4EF<JO. 

�;4<@B89=EF6<9 E 8DG7<@< A9@9F4??4@<: 
- 6;4<@B89=EF6GS E 6B8BDB8B@, 5B?PL<AEF6B A9@9F4??B6 CDBS6?S9F B><E?<F9?PAO9 

E6B=EF64, B5D4;GS ?9FGK<9 6B8BDB8AO9 EB98<A9A<S 3 >B64?9AFAO9 7<8D<8O: 
3H2 + N2 = 2NH3, 
H2 + Br2 = 2HBr; 

- 6;4<@B89=EF6GS E ><E?BDB8B@, 6E9 A9@9F4??O, >DB@9 HFBD4, CDBS6?SRF 
6BEEF4AB6<F9?PAO9 E6B=EF64: 

S + O2 = SO2, 
4P + 5O2 = 2P2O5; 

- CD< 6;4<@B89=EF6<< E HFBDB@ HFBD S6?S9FES B><E?<F9?9@, 4 ><E?BDB8 3 6BEEF4AB6<F9?9@: 
2F2 + O2 = 2OF2; 

- A9@9F4??O 6;4<@B89=EF6GRF @9:8G EB5B=, 5B?99 Q?9>FDBBFD<J4F9?PAO= @9F4?? <7D49F 
DB?P B><E?<F9?S, @9A99 Q?9>FDBBFD<J4F9?PAO= 3 DB?P 6BEEF4AB6<F9?S: 

S + 3F2 = SF6, 
C + 2Cl2 = CCl4. 

 
�040=8O: 
1 "CD989?<F9, 6B E>B?P>B D4; FS:9?99 (?97K9) 6B;8GI4 ><E?BDB8, G7?9><E?O= 74;, 

6B8BDB8, F. 9. BCD989?<F9 BFABE<F9?PAGR C?BFABEFP QF<I 74;B6 CB 6B;8GIG (D6B;8).  

2 �A4S B5N9@AO= EBEF46 6B;8GI4, A4=8<F9 >B?<K9EF6B 69M9EF64 >4:8B7B 74;4: 4;BF4 < 
><E?BDB84 4 6 100 ? 6B;8GI4 CD< A.G.  

3 "CD989?<F9 K<E?B @B?9>G?: 4) ><E?BDB84, 5) 4;BF4, EB89D:4M<IES 6 22,4 ? 6B;8GI4 
CD< A.G.  

4 �OK<E?<F9 B5N9@ 6B;8GI4 (A.G.), >BFBDO= CBFD95G9FES 8?S E:<74A<S 20 
@3 E9DB6B8BDB84, 9E?< CD< QFB@ B5D4;GRFES 6B84 < B>E<8 E9DO (IV). �OK<E?<F9 @4EEG QFB7B 
6B;8GI4.  

5. �OK<E?<F9 @4EEG BE48>4, B5D4;B646L97BES 6 D9;G?PF4F9 8B546?9A<S 7<8DB>E<84 
>4?<S > 19 7 D4EF6BD4 I?BD<84 @47A<S E @4EEB6B= 8B?9= EB?< 5%. 

6. �4C<L<F9 GD46A9A<S B><E?<F9?PAB-6BEEF4AB6<F9?PAOI D94>J<= E GK4EF<9@ 
A9@9F4??B6, G>4:<F9 B><E?<F9?P < 6BEEF4AB6<F9?P: 

4) Cl2 + H2O  

5) C + 2H2SO4 (>BAJ.)  

 
�>=B@>;L=K5 2>?@>AK: 
1. �4><9 <; G>4;4AAOI Q?9@9AFB6 BFABESFES > A9@9F4??4@: Li, Na, He, N, Pb, P, Si, Xe, As, 

Fe, Zn, At, I, C? 
2. !4;B6<F9 A9@9F4??O, >BFBDO9 6 ABD@4?PAOI GE?B6<SI S6?SRFES 74;BB5D4;AO@<, 

:<8><@< < F69D8O@<? 
3. #BK9@G Q?9@9AFO 7?46AB= CB87DGCCO 6BEP@B= 7DGCCO A4;O64RFES 5?47BDB8AO@< 

74;4@<? #9D9K<E?<F9 <I. 
4. !4;B6<F9 6E9 A9@9F4??O, 4FB@O >BFBDOI <@9RF >BAH<7GD4J<R 6A9LA97B E?BS: ns

2
np

5
; 

ns
2
np

3. 
5. �4><9 ECBEB5O CB?GK9A<S A9@9F4??B6 �O ;A49F9? 
6. �4><@< H<;<K9E><@< E6B=EF64@< I4D4>F9D<;GRFES A9@9F4??O? 
7. #BK9@G 4FB@O A9@9F4??B6 6 I<@<K9E><I D94>J<SI @B7GF S6?SFPES < B><E?<F9?S@<, < 

6BEEF4AB6<F9?S@<? 
8. �4><9 I<@<K9E><9 E6B=EF64 I4D4>F9DAO 8?S A9@9F4??B6? 

https://davay5.com/z/10481.php
https://davay5.com/z/10481.php
https://davay5.com/z/10482.php
https://davay5.com/z/10482.php
https://davay5.com/z/10483.php
https://davay5.com/z/10483.php
https://davay5.com/z/10484.php
https://davay5.com/z/10484.php
https://davay5.com/z/10484.php
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9. #D<698<F9 CD<@9DO CD<@9A9A<S A9@9F4??B6. 
10. %D46A<F9?PA4S I4D4>F9D<EF<>4 @9F4??B6 < A9@9F4??B6. 

 
#@0:B8G5A:0O @01>B0 717 

«%2O7L =5>@3>=8G5A:8E 8 >@30=8G5A:8E A>548=5=89» 
 

*5;L: A4GK<FPES I4D4>F9D<;B64FP 6;4<@BE6S;P @9:8G BEAB6AO@< >?4EE4@< 69M9EF6 
BD74A<K9E>B= < A9BD74A<K9E>B= I<@<< < CD46<?PAB EBEF46?SFP EI9@O CD96D4M9A<= < D9L4FP <I; 
84FP CD98EF46?9A<9 B 98<AEF69 BD74A<K9E><I < A9BD74A<K9E><I 69M9EF6, B5 <I 6;4<@BE6S;<. 

 
!5>@30=8G5A:0O E8<8O <;GK49F E6B=EF6 < CD96D4M9A<S A9BD74A<K9E><I 

(@<A9D4?PAOI) EB98<A9A<=. 
�E9 69M9EF64 89?SFES A4 CDBEFO9 < E?B:AO9. �DBEFB9 69M9EF6B CD98EF46?S9F EB5B= 

7B@B4FB@AB9 (<; 4FB@B6 B8AB7B Q?9@9AF4) I<@<K9E>B9 EB98<A9A<9 (%, O2, N2, Na). 
С?B:AO9 69M9EF64 EBEFBSF <; 86GI <?< 5B?99 Q?9@9AFB6 (H2O, !2SO4) < CB EBEF46G 

D4;89?SRFES A4 5<A4DAO9 (86GI4FB@AO9) < @AB7BQ?9@9AFAO9 EB98<A9A<S. 
�E9 CDBEFO9 69M9EF64 CB8D4;89?SRFES A4 @9F4??O < A9@9F4??O.  9F4??O < A9@9F4??O 

D4;?<K4RFES CB H<;<K9E><@ E6B=EF64@, >BFBDO9 CDBS6?SRFES G EBBF69FEF6GRM<I CDBEFOI 
69M9EF6. �?S @9F4??B6 I4D4>F9DAO 6OEB>4S F9C?B- < Q?9>FD<K9E>4S CDB6B8<@BEFP, 
EC9J<H<K9E><= @9F4??<K9E><= 5?9E>, >B6>BEFP, C?4EF<KABEFP < F.C. (<;<K9E><9 E6B=EF64 
A9@9F4??B6 EGM9EF69AAB BF?<K4RFES: BA< IDGC><9, B5?484RF A<;>B= F9C?B- < Q?9>FD<K9E>B= 
CDB6B8<@BEFPR < F.C. $4;?<K<S @9:8G @9F4??4@< < A9@9F4??4@< CDBS6?SRFES 6 <I I<@<K9E><I 
E6B=EF64I: 8?S @9F4??B6 I4D4>F9DAO BEAó6AO9 E6B=EF64 B>E<8B6 < 7<8DB>E<8B6, 
6BEEF4AB6<F9?PAB9 89=EF6<9; 8?S A9@9F4??B6 3 ><E?BFAO= I4D4>F9D B>E<8B6 < 7<8DB>E<8B6, 
B><E?<F9?PA4S 4>F<6ABEFP. �9?9A<9 I<@<K9E><I Q?9@9AFB6 A4 @9F4??O < A9@9F4??O 
BFABE<F9?PAB, F. >. EGM9EF6GRF 4@HBF9DAO9 Q?9@9AFO. 

� 64:A9=L<@ A9BD74A<K9E><@ 69M9EF64@ BFABESFES EB98<A9A<S Q?9@9AFB6 E ><E?BDB8B@ 
(B>E<8O), 74?B79A4@< (74?B79A<8O <?< 74?<8O), 4;BFB@ (A<FD<8O), G7?9DB8B@ (>4D5<8O), 
BEAB64A<S, ><E?BFO, EB?< < 8D. 

"A=>20=8O 3 E?B:AO9 69M9EF64, 6 EBEF46 >BFBDOI 6IB8SF 4FB@O @9F4??4 < 
7<8DB>EB7DGCCO OH

3. Щ9?BK< – D4EF6BD<@O9 BEAB64A<S: NaOH 3 7<8DB>E<8 A4FD<S, KOH 3 
7<8DB>E<8 >4?<S, %a(OH)2 3 7<5DB>E<8 >4?PJ<S; A9D4EF6BD<@O9 BEAB64A<S: Zn(OH)2 3 7<8DB>E<8 
J<A>4, Fe(OH)3 3 7<8DB>E<8 :9?9;4 (III) < 8D. 

�8A;>BK 3 E?B:AO9 69M9EF64, 6 EBEF46 >BFBDOI 6IB8SF <BAO 6B8BDB84 �+, ECBEB5AO9 
;4@9M4FPES A4 @9F4??, < ><E?BFAO= BEF4FB>. %<?PAO9 ><E?BFO: !2SO4 3 E9DA4S 
><E?BF4, !%l 3 I?BDB6B8BDB8A4S (EB?SA4S) ><E?BF4, !NO3 3 4;BFA4S ><E?BF4; ><E?BFO ED98A9= 
E<?O: !F 3 HFBDB6B8BDB8A4S (C?46<>B64S) ><E?BF4, H3PO4 3 HBEHBDA4S ><E?BF4, !2SO3 3 
E9DA<EF4S ><E?BF4; E?45O9 ><E?BFO: !2S 3 E9DB6B8BDB8A4S ><E?BF4, !2%"3 3 G7B?PA4S 
><E?BF4, H2SiO3 3 >D9@A<964S, !NO2 3 4;BF<EF4S ><E?BF4 < 8D. 

%>;8 3 EB98<A9A<S, B5D4;GRM<9 CD< 8<EEBJ<4J<< 6 6B8AB@ D4EF6BD9 CB?B:<F9?PAB 
;4DS:9AAO9 <BAO @9F4??B6 < BFD<J4F9?PAB ;4DS:9AAO9 <BAO ><E?BFAOI BEF4F>B6, 4 
<AB784, >DB@9 A<I, <BAO 6B8BDB84 �+

 < 7<8DB>E<8-<BAO ��3. !4CD<@9D, NaCl 3 I?BD<8 A4FD<S 
(CB64D9AA4S EB?P), %4%"3 >4D5BA4F >4?PJ<S (@9?), NaH%"3 3 7<8DB>4D5BA4F A4FD<S (C<M964S 
EB84) < 8D. 

"D74A<K9E><9 EB98<A9A<S 
"@30=8G5A:0O E8<8O 3 I<@<S EB98<A9A<= G7?9DB84 (�. . �GF?9DB6). #B@<@B 4FB@B6 

G7?9DB84 6 EBEF46 BD74A<K9E><I EB98<A9A<= 6IB8SF !, ", N, S, $, F, %l, �r, I < 8DG7<9 I<@<K9E><9 
Q?9@9AFO. 

�;:0=K 3 CD989?PAO9 (A4EOM9AAO9) G7?96B8BDB8O, 6E9 E6B5B8AO9 64?9AFABEF< 
4FB@B6 G7?9DB84 ;4ASFO (CB?ABEFPR «A4EOM9AO») 4FB@4@< 6B8BDB84: %!4 3 @9F4A (BEAB64 
CD<DB8AB7B 74;4), %2!6 3 QF4A, %3!8 3 CDBC4A, %8!18 3 B>F4A (BEAB64 59A;<A4). 
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�;:5=K 3 A9CD989?PAO9 G7?96B8BDB8O, @B?9>G?O >BFBDOI EB89D:4F B8AG 
86B=AGR E6S;P: %!2=%!2 3 QF<?9A (<; A97B E<AF9;<DGRF QF<?B6O= EC<DF, CB?<QF<?9A, 
CB?<EF<DB?. 

�;:8=K 3 =5?@545;L=K5 C3;52>4>@>4K, <>;5:C;K :>B>@KE A>45@60B B8AG FDB=AGR 
E6S;P: !%≡%! 3 4J9F<?9A (<; A97B E<AF9;<DGRF E<AF9F<K9E><= >4GKG> < 8D. 69M9EF64, 
<ECB?P;GRF 8?S E64D><). 

�@><0B8G5A:85 C3;52>4>@>4K (4D9AO) 3 69M9EF64, 6 @B?9>G?4I >BFBDOI EB89D:<FES 
B8AB <?< A9E>B?P>B 59A;B?PAOI >B?9J 3 J<>?<K9E><I 7DGCC 4FB@B6 G7?9DB84 E BEB5O@ 
I4D4>F9DB@ E6S;9=: %5!6 3 59A;B? (64:A9=L99 EODP9 8?S E<AF9;4 H9AB?HBD@4?P897<8AOI E@B?, 
>D4E<F9?9=, CB?<EF<DB?4 < @AB7<I 8D. 64:AOI CDB8G>FB6). 

%?8@BK (0;:>3>;8) 3 CDB<;6B8AO9 G7?96B8BDB8B6, 6 >BFBDOI B8<A <?< A9E>B?P>B 
4FB@B6 6B8BDB84 ;4@9M9AO A4 7<8DB>E<?PAGR 7DGCCG ��. �4:A9=L<9 CD98EF46<F9?<: CH3OH 3
 @9F<?B6O= EC<DF <?< @9F4AB? (6 CDB@OL?9AAOI @4ELF454I <ECB?P;G9FES 8?S CB?GK9A<S 
H9AB?HBD@4?P897<8AOI E@B?, 6 >4K9EF69 D4EF6BD<F9?S BD74A<K9E><I 69M9EF6; S8! 3 FB>E<K9A 6 
?R5OI 8B;4I), %2!5"! 3 QF<?B6O= EC<DF <?< QF4AB? (<EIB8AB9 69M9EF6B 8?S CB?GK9A<S @AB7<I 
BD74A<K9E>< EB98<A9A<=, <ECB?P;G9FES 6 >4K9EF69 D4EF6BD<F9?S, >4> 89;<AH<J<DGRM99 ED98EF6B, 
8?S <;7BFB6?9A<S ?9>4DEF6 < 8D.), 7?<J9D<A (L<DB>B CD<@9AS9FES 6 C<M96B= CDB@OL?9AABEF<, 
H4D@4J<<, CDB<;6B8EF69 ?9>4DEF6 < 6;DO6K4FOI 69M9EF6). 

�0@1>=8;L=K5 A>548=5=8O (>:A>A>548=5=8O) 3 BD74A<K9E><9 EB98<A9A<S, 6 @B?9>G?9 
>BFBDOI <@99FES >4D5BA<?PA4S 7DGCC4 С=�, <I 89?SFES A4 869 DB8EF69AAO9 7DGCCO – 4?P-
897<8O < >9FBAO: %!2" 3 HBD@4?P897<8 (CD<@9AS9FES 6 >4K9EF69 89;<AH<J<DGRM97B ED98EF64 
8?S B5D45BF>< ;9DAB- < B6BM9ID4A<?<M, 8?S CDBFD46?<64A<S E9@SA, 8?S >BAE9D64J<< 
4A4FB@<K9E><I CD9C4D4FB6; CB?GK4RF H9AB?HBD@4?P897<8AO9 E@B?O < HBD@4?<A); 4J9FBA 
(<ECB?P;GRF >4> D4EF6BD<F9?P ?4>B6, >D4EB>, 6 CDB<;6B8EF69 4J9F4FAB7B 6B?B>A4, 59;8O@AB7B 
CBDBI4). 

�0@1>=>2K5 :8A;>BK 3 EB98<A9A<S, EB89D:4M<9 >4D5B>E<?PAGR 7DGCCG 3
С���. �4:A9=L<9 ><E?BFO. !%""! 3 @GD46P<A4S ><E?BF4 (CD<@9AS9FES 6 H4D@4J96F<K9E>B= < 
C<M96B= CDB@OL?9AABEF<); %!3%""! – G>EGEA4S ><E?BF4 (<ECB?P;GRF 8?S CDB<;6B8EF64 
<E>GEEF69AAOI 6B?B>BA A4 BEAB69 J9??R?B;O < 6 C<M96B= CDB@OL?9AABEF<); %6!5%""! – 
59A;B=A4S ><E?BF4 (CD<@9ASRF 6 H4D@4J96F<K9E>B= CDB@OL?9AABEF< 8?S E<AF9;4 8GL<EFOI 
69M9EF6 < >D4E<F9?9=, 4 F4>:9 6 >4K9EF69 >BAE9D64AF4 8?S C<M96OI CDB8G>FB6), %17!35%""! – 
EF94D<AB64S ><E?BF4 (BEAB64 F69D8OI :<6BFAOI :<DB6). 

'3;52>4K (A0E0@0) 3 QFB CD<DB8AO9 BD74A<K9E><9 EB98<A9A<S, <@9RM<9 B5MGR 
HBD@G?G Сm(�2�)n.  BABE4I4D<8O: %6!12"6 – 7?R>B;4 < HDG>FB;4 (QA9D79F<K9E>4S HGA>J<S 6 
:<6OI BD74A<;@4I); B?<7BE4I4D<8O: %12!22"11 3 E4I4DB;4 (7?46AO= <EFBKA<> G7?96B8B6 6 C<M9 
K9?B69>4), @4?PFB;4, ?4>FB;4; CB?<E4I4D<8O: (%6!10"5)n 3 >D4I@4? (;4C4EAB= E4I4D 
D4EF9A<=), J9??R?B;4 (BEAB6AB9 69M9EF6B D4EF<F9?PAOI >?9FB>), I<F<A (BEAB64 A4DG:AB7B 
E>9?9F4 K?9A<EFBAB7<I), 7?<>B79A (;4C4EAB= E4I4D :<6BFAOI). 

�5;:8 3 CD<DB8AO9 CB?<C9CF<8O E 6OEB><@< ;A4K9A<S@< @B?9>G?SDAB= @4EEO, 
EBEFBSM<9 <; 4@<AB><E?BF. � EBEF469 59?>B6 20 4@<AB><E?BF. �9?>< 6IB8SF 6 EBEF46 6E9I 
:<6OI BD74A<;@B6 < 6OCB?ASRF D4;ABB5D4;AO9 5<B?B7<K9E><9 HGA>J<< (EFDB<F9?PAGR, 
H9D@9AF4F<6AGR, FD4AECBDFAGR, ;4M<FAGR, D9J9CFBDAGR < 8D.). 

!C:;58=>2K5 :8A;>BK 3 CD<DB8AO9 6OEB>B@B?9>G?SDAO9 
EB98<A9A<S (CB?<AG>?9BF<8O), >BFBDO9 <7D4RF B7DB@AGR DB?P 6 ID4A9A<< < C9D984K9 
A4E?98EF69AAB= <AHBD@4J<< 6 :<6OI BD74A<;@4I: �!� – 89;B>E<D<5BAG>?9<AB64S 
><E?BF4 (7?46A4S @B?9>G?4 6 :<6B@ BD74A<;@9, ID4A<F 79A9F<K9E>GR <AHBD@4J<R < C9D9849F BF 
B8AB7B CB>B?9A<S > 8DG7B@G), $!� – D<5BAG>?9<AB64S ><E?BF4 (CBED98A<>4 @9:8G �!� < @9EFB@ 
E<AF9;4 59?>4). 

#>;8<5@K 3 EB98<A9A<S E 5B?PLB= @B?9>G?SDAB= @4EEB=, @B?9>G?O >BFBDOI EBEFBSF 
<; 5B?PLB7B K<E?4 CB6FBDSRM<IES HD47@9AFB6. #?4EF@4EEO (CB?<QF<?9A, CB?<CDBC<?9A, 
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CB?<EF<DB?, H9AB?HBD@4?P897<8AO9 E@B?O < 8D.), 6B?B>A4 (?46E4A, A4=?BA < 8D.), >4GKG>< < 
EB98<A9A<S A4 <I BEAB69 (D9;<A4). 

 
�040=8O: 
1. "EGM9EF6<FP CD4>F<K9E>< E?98GRM<9 CD96D4M9A<S: 

Fe² FeCl2 ² Fe(OH)2 ²Fe(OH)3 ²Fe(NO3)3 
2. "EGM9EF6<FP CD4>F<K9E>< E?98GRM<9 CD96D4M9A<S: 

C2H5OH ² CH3COH ² CH3COOH 

3. %BEF46PF9 79A9F<K9E><9 DS8O A4FD<S < :9?9;4. �4C<L<F9 GD46A9A<S D94>J<=, E 
CB@BMPR >BFBDOI @B:AB BEGM9EF6<FP CD98?B:9AAO9 64@< C9D9IB8O 

4. #D< 6;4<@B89=EF6<< 12 7 CD989?PAB7B B8AB4FB@AB7B EC<DF4 E A4FD<9@ 6O89?<?BEP 2,24 
? 6B8BDB84. !4=8<F9 @B?9>G?SDAGR HBD@G?G EC<DF4, A4C<L<F9 HBD@G?O 6B;@B:AOI <;B@9DB6 < 
A4;B6<F9 <I. 

  
�>=B@>;L=K5 2>?@>AK: 
1.�4=F9 BCD989?9A<S CBASF<=: «79A9F<K9E>4S E6S;P», «79A9F<K9E><= DS8 69M9EF6». 
2.� K9@ 6OD4:49FES 79A9F<K9E>4S E6S;P @9:8G G7?96B8BDB84@<? 
3.�4>4S 7DGCC4 69M9EF6 ?9:<F 6 BEAB69 5B?PL<AEF64 79A9F<K9E><I J9CBK9>? 
4.+FB F4>B9 ><E?BF4? 
5.�4=F9 BCD989?9A<9 BEAB64A<9@. 
6.� K9@ 6;4<@BE6S;P BD74A<K9E><I < A9BD74A<K9E><I 69M9EF6? 
 
 

 
#@0:B8G5A:0O @01>B0 718 

«)8<8O 8 687=L» 
 

*5;L: B;A4>B@<FPES E CD<AJ<C4@< I<@<K9E>B= CDB@OL?9AABEF<, <;GK<FP 6?<SA<9 
I<@<K9E>B= CDB@OL?9AABEF< A4 B>DG:4RMGR ED98G, EHBD@<DB64FP ;A4A<S B I<@<< 6 5OFG. 

 
  "D74A<;@ K9?B69>4 EBEFB<F A4 60% <; 2>4K, 34 % CD<IB8<FPES A4 >@30=8G5A:85 

25I5AB20 < 6 % A4 =5>@30=8G5A:85. "EAB6AO@< >B@CBA9AF4@< BD74A<K9E><I 69M9EF6 
S6?SRFES G7?9DB8, 6B8BDB8, ><E?BDB8, 6 <I EBEF46 F4> :9 6IB8SF 4;BF, HBEHBD < E9D4. � 
A9BD74A<K9E><I 69M9EF64I BD74A<;@4 K9?B69>4 B5S;4F9?PAB CD<EGFEF6GRF 22 I<@<K9E><I 
Q?9@9AF4: Ca, P, O, Na, Mg, S, B, Cl, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F, Se. 

1>EC9D<@9AF4?PAB GEF4AB6?9AB, KFB 6 BD74A<;@9 K9?B69>4 @9F4??O ;4A<@4RF B>B?B 3 % CB 
@4EE9. �E?< CD<ASFP @4EEG K9?B69>4 ;4 70 >7, FB A4 8B?R K9?B69>4 CD<IB8<FPES 2.1 >7. 

�E?< >BAJ9AFD4J<S Q?9@9AFB6 6 BD74A<;@9 K9?B69>4 CD96OL49F 10-2 %, FB 97B 
EK<F4RF <0:@>M;5<5=B><.  8:@>M;5<5=BK A4IB8SFES 6 BD74A<;@9 6 >BAJ9AFD4J<SI 10-3&10-

5%. 
!98BEF4FB> A9BD74A<K9E><I Q?9@9AFB6 8B?:9A E>4;4FPES A4 EB89D:4A<9 EBBF69FEF6GRM<I 

H9D@9AFB6, 4 ;A4K<F < A4 ABD@4?PAB@ HGA>J<BA<DB64A<< BD74A<;@4 K9?B69>4. 
)4D4>F9DAO9 E<@CFB@O 89H<J<F4 I<@<K9E><I Q?9@9AFB6 6 BD74A<;@9 K9?B69>4: 
Ca 3 ;4@98?9A<9 DBEF4 E>9?9F4, 
Mg 3 @GE>G?PAO9 EG8BDB7<, 
Fe 3 4A9@<S, A4DGL9A<9 <@@GAAB= E<EF9@O, 
Zn -  CB6D9:89A<9 >B:<, ;4@98?9A<9 DBEF4, 
Cu 3 E?45BEFP 4DF9D<=, A4DGL9A<9 89SF9?PABEF< C9K9A<, 
MB 3 ;4@98?9A<9 >?9FBKAB7B DBEF4, 
Ni 3 GK4M9A<9 89CD9EE<=, 89D@4F<FO, 
F 3 >4D<9E ;G5B6, 
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I 3 A4DGL9A<9 D45BFO M<FB6<8AB= :9?9;O < F8. 
� :<;A9AAB A9B5IB8<@O@ BD74A<K9E><@ EB98<A9A<S@ BD74A<;@4 K9?B69>4 

BFABESFES 59?><, G7?96B8O, :<DO, 6<F4@<AO. 
�8B0<8=K 3 7DGCC4 A<;>B@B?9>G?SDAOI BD74A<K9E><I EB98<A9A<= BFABE<F9?PAB 

CDBEFB7B EFDB9A<S < D4;ABB5D4;AB= I<@<K9E>B= CD<DB8O. 1FB E5BDA4S CB I<@<K9E>B= CD<DB89 
7DGCC4 BD74A<K9E><I 69M9EF6, B5N98<AёAA4S CB CD<;A4>G 45EB?RFAB= A9B5IB8<@BEF< 8?S 
BD74A<;@4 6 >4K9EF69 EBEF46AB= K4EF< C<M<. 

% A4DGL9A<9@ CBEFGC?9A<S 6<F4@<AB6 6 BD74A<;@ K9?B69>4 E6S;4AO FD< CD<AJ<C<4?PAB 
C4FB?B7<K9E><I EBEFBSA<S: A98BEF4FB> 6<F4@<A4 3 38?>28B0<8=>7, BFEGFEF6<9 6<F4@<A4 3
 028B0<8=>7, < <;5OFB> 6<F4@<A4 3 38?5@28B0<8=>7.  

�>40 2 ?@8@>45, 2 1KBC 8 =0 ?@>872>4AB25 
�B84 3 A4<5B?99 D4ECDBEFD4AёAAB9 A4 �9@?9 69M9EF6B, BA4 CB>DO649F CD<5?<;<F9?PAB 

K9FOD9 CSFOI ;9@AB= CB69DIABEF<. 1FB 98<AEF69AAB9 I<@<K9E>B9 EB98<A9A<9, >BFBDB9 6 
CD<DB8AOI GE?B6<SI EGM9EF6G9F 6 6<89 :<8>BEF<, F69D8B7B 69M9EF64 (?98) < 74;4 (C4DO 6B8O). 
�B84 <7D49F :<;A9AAB 64:AGR DB?P 6 CDB@OL?9AABEF<, 5OFG < 6 ?45BD4FBDAB= CD4>F<>9; BA4 
EB69DL9AAB A9B5IB8<@4 8?S CB889D:4A<S :<;A<. 

� 1860-I 7B84I <F4?PSAE><= I<@<> %F4A<E?46 �4AA<JJ4DB, <EE?98GS BD74A<K9E><9 
EB98<A9A<S, EB89D:4M<9 7DGCCO 3"!, A4;64AAO9 <@ 7<8DB>E<?PAO@<, B>BAK4F9?PAB GEF4AB6<?, 
KFB 6B84 <@99F HBD@G !2". 

 B?9>G?4 6B8O CD98EF46?S9F EB5B= 8<CB?P, F.9. <@99F CB?B:<F9?PAB < BFD<J4F9?PAB 
;4DS:9AAO9 GK4EF><. �B84 CD98EF46?S9F EB5B= CDB;D4KAGR 59EJ69FAGR :<8>BEFP, B5?484RMGR 
J9?O@ DS8B@ 4AB@4?PAO@ H<;<K9E><I E6B=EF6. !4CD<@9D, BA4 <@99F 4AB@4?PAB 6OEB><9 
F9@C9D4FGDO ;4@9D;4A<S < ><C9A<S, 4 F4>:9 CB69DIABEFAB9 A4FS:9A<9. $98>B= BEB59AABEFPR 
6B8O S6?S9FES FB, KFB 99 C?BFABEFP 6 :<8>B@ EBEFBSA<< CD< 4 0% 5B?PL9 C?BFABEF< ?P84. 
#BQFB@G ?98 C?4649F A4 CB69DIABEF< 6B8O. 

)<@<K9E><9 E6B=EF64 6B8O: 
1.      �8A;>B=>->A=>2=K5 @50:F88. �B84 B5?4849F 4@HBF9DAO@< E6B=EF64@<. 1FB 

B;A4K49F, KFB BA4 @B:9F 6OEFGC4FP >4> 6 DB?< ><E?BFO, F4> < 6 DB?< BEAB64A<S. �9 4@HBF9DAO9 
E6B=EF64 B5GE?B6?9AO ECBEB5ABEFPR 6B8O > E4@B<BA<;4J<<: 

2 !2"(:.)= !3"+ + "!- 
2.      ":8A;8B5;L=>-2>AAB0=>28B5;L=K5 @50:F88. �B84 B5?4849F ECBEB5ABEFPR 

6OEFGC4FP >4> 6 DB?< B><E?<F9?S, F4> < 6 DB?< 6BEEF4AB6<F9?S. "A4 B><E?S9F @9F4??O, 
D4ECB?B:9AAO9 6 Q?9>FDBI<@<K9E>B@ DS8G A4CDS:9A<= 6OL9 B?B64. 

!4CD<@9D, D94>J<S S6?S9FES 6;4<@B89=EF6<9 @9:8G @47A<9@ < 6B8SAO@ C4DB@: 
Mg(F6)+ !2" (7.)= MgO(F6) +H2(7.) 

�B84 89=EF6G9F >4> B><E?<F9?P 6 CDBJ9EE4I >BDDB;<<. 
2Na + 2 !2"= 2NaOH + H2 

� D94>J<< @9:8G A4FD<9@ < 6B8B= , 6B84 <7D49F DB?P 6BEEF4AB6<F9?S 
3.      �84@0B0F8O.  B?9>G?O 6B8O ECBEB5AO EB?P64F<DB64FP >4> >4F<BAO, F4> < 4A<BAO. 

1FB CDBJ9EE A4;O649FES 7<8D4F4J<9=. �<8D4FA4S 6B84 6 >D<EF4??4I EB?9= A4;O649FES 
>D<EF4??<;4J<BAAB= 6B8B=. 

4.      �84@>;87 CD98EF46?S9F EB5B= D94>J<R >4>B7B-?<5B <BA4 <?< @B?9>G?O E 6B8B=. 
5.      �708<>459AB285 A >:A840<8 0:B82=KE <5B0;;>2: CaO + H2O=Ca(OH)2 
6.      �708<>459AB285 A >:A840<8 =5<5B0;;>2: P2O5+H2O=2HPO3 A9B5IB8<@O= 8?S �B84 

L<DB>B <ECB?P;G9FES 6 >4K9EF69 D4EF6BD<F9?S 6 I<@<K9E>B= F9IAB?B7<=, 4 F4>:9 6 ?45BD4FBDAB= 
CD4>F<>9. "A4 CD98EF46?S9F EB5B= GA<69DE4?PAO= D4EF6BD<F9?P, A9B5IB8<@O= 8?S CDBF9>4A<S 
5<BI<@<K9E><I D94>J<=. 

�9EF>BEFP 6B8O CB8D4;89?S9FES A4 6D9@9AAGR (>4D5BA4FAGR, B5GE?B6?9AAGR 
CD<EGFEF6<9@ 7<8DB>4D5BA4FAB7B >4?PJ<S Ca(HCO3)2 < @47A<S Mg (HCO3)) < CBEFBSAAGR 
(A9>4D5BA4FAGR) :9EF>BEFP. #B 69?<K<A9 B5M9= :9EF>BEF< D4;?<K4RF 6B8G @S7>GR (8B 2 @7-
Q>6/?), ED98A9= :9EF>BEF< (2-10 @7 3 Q>6/?) < :9EF>GR (5B?99 10 @7-Q>6/?). 
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$0AB2>@>< A4;O649FES 7B@B79AA4S (B8ABDB8A4S) E<EF9@4, EBEFBSM4S <; 86GI <?< 5B?99 
>B@CBA9AFB6. !9B5IB8<@O@< >B@CBA9AF4@< D4EF6BD4 S6?SRFES @0AB2>@8B5;L < @0AB2>@5==>5 
25I5AB2>, A4CD<@9D, D4EF6BD9AAO= 6 6B89 E4I4D. $4EF6BD9AAO@< 69M9EF64@< CD< B8<A4>B6OI 
47D974FAOI EBEFBSA<SI >B@CBA9AFB6 B5OKAB EK<F4RFES >B@CBA9AFO, A4IB8SM<9ES 6 A98BEF4F>9, 6 
FB 6D9@S >4> >B@CBA9AF, A4IB8SM<=ES 6 <;5OF>9, EK<F49FES D4EF6BD<F9?9@. 

 �>4=K5 @5AC@AK 3 QFB 6E9 6B8O 7<8DBEH9DO: F.9. 6B8O D9>, B;9D, >4A4?B6, 6B8BID4A<?<M 
@BD9= < B>94AB6, CB8;9@AO9 6B8O, CBK69AA4S 6?474, 6B84 (?P8O) 7BDAOI < CB?SDAOI ?98A<>B6, 
6B8SAO9 C4DO 4F@BEH9DO. "5M<= B5N9@ (98<AB6D9@9AAO= ;4C4E) 6B8AOI D9EGDEB6 EBEF46?S9F 
1390 @?A >@3, <; A<I B>B?B 1340 @?A >@3 3 6B8O  <DB6B7B B>94A4.  9A99 3% EBEF46?SRF CD9EAO9 
6B8O, <; A<I F9IA<K9E>< 8BEFGCAO 8?S <ECB?P;B64A<S 3 6E97B 0,3 %. 

)4D4>F9D<EF<>< 6B8O: 
·         #DB;D4KABEFP; 
·         !4?<K<9 D4EF6BD9AAOI A9BD74A<K9E><I 69M9EF6, A4CD<@9D, A<FD4FB6, I?BD<8B6, 

:9?9;4; 
·         &9@C9D4FGD4; 
·         !4?<K<9 D4EF6BD9AAOI BD74A<K9E><I 69M9EF6, A4CD<@9D, H9AB?B6; 
·         �>GE; 
·         !4?<K<9 @<>DBBD74A<;@B6, A4CD<@9D, 54>F9D<=; 
·         �4C4I; 
·         !4?<K<9 H?BDO < H4GAO; 
·         D! 
·         Q?9>FDBCDB6B8ABEFP; 
·         :9EF>BEFP; 
�03@O7=5=85 2>4K - QFB CBA<:9A<9 99 >4K9EF64 6 D9;G?PF4F9 CBC484A<S 6 D9><, DGKP<, 

B;9D4, @BDS < B>94AO D4;?<KAOI H<;<K9E><I, I<@<K9E><I <?< 5<B?B7<K9E><I 69M9EF6. 
�AB>G=8:8 703@O7=5=8O 2>4K. 
1.      !4E9?9AAO9 CGA>FO. 
2.      #DB@OL?9AABEFP. 
3.      &9C?B6B9 ;47DS;A9A<9 
4.      %9?PE>B9 IB;S=EF6B 
"G8AB:0 8 ?>43>B>2:0 2>4K. 
(878G5A:85 ?@>F5AAK 2>4>>G8AB:8 8 2>4>?>43>B>2:8: 
1.      $5H5G5=85. #9D64S EF48<S 6B8BBK<EF>< ;4>?RK49FES 6 G84?9A<< <; 6B8O 5B?PL<I 

C?464RM<I CD98@9FB6 < 6;69L9AAB7B @GEBD4. 
2.      �M@8@>20=85 3 A4EOM9A<9 74;4@<. 1FBF CDBJ9EE CD<6B8<F > G84?9A<R <; 6B8O 

8<B>E<84 G7?9DB84, E9DB6B8BDB84 < ?9FGK<I @4E9?, >BFBDO9 @B7GF CD<8464FP 6B89 >4>B=-?<5B 
6>GE <?< ;4C4I. 

3.      (;>::C;OF8O. 1FBF CDBJ9EE 6>?RK49F BEFBDB:AB9 6;54?FO64A<9 6B8O, CD<6B8SM99 
> >BA7?B@9D4J<S@ @9?><I K4EF<J E B5D4;B64A<9@ 5B?99 >DGCAOI, 5OEFDB BE984RM<I A4 8AB. 

4.      %548<5=B0F8O. � QFB@ CDBJ9EE9 CDB<EIB8<F G84?9A<9 <; 6B8O @9?>B7B 6;69L9AAB7B 
@4F9D<?4 6 D9;G?PF4F9 99 CDBCGE>4A<S K9D9; E?B= C9E>4, >BFBDO= A4IB8<FES A4 CB8?B:>9 <; 
7D46<S. 

)8<8G5A:0O ?>43>B>2:0 2>4K: 
 #DB<;6B8<FES CB-D4;AB@G, 6 ;46<E<@BEF< BF >4K9EF64 6B8O, ;45<D49@B= <; D9>< <?< 

8DG7B7B D9;9D6G4D4. 
1.      �578=D5:F8O. �?S D4;DGL9A<S @<>DBBD74A<;@B6, EB89D:4M<IES 6 6B89, 99 

89;<AH<J<DGRF, >4> CD46<?B ,>4> CD46<?B , I?BDB@. )?BD<DB64A<9 B5OKAB S6?S9FES CBE?98A9= 
EF48<9= 6B8BCB87BFB6><. 

2.      '<O3G5=85 2>4K. �9EFB>BEFP 6B8O CB69DIABEFAOI <EFBKA<>B6 EGM9EF69AAB 
>B?95?9FES 6 F9K9A<9 7B84; BA4 @4>E<@4?PAB 6 >BAJ9 ;<@O, @<A<@4?PA4 3 6 C9D<B8 C46B8>4.    
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          �>74CE. �B<>AD5@0 8 :;8<0B 
�B<>AD5@0 - E@9EP D4;?<KAOI 74;B6, B>DG:4RM<I �9@?R.  "EAB6AO9 C4D4@9FDO 

4F@BEH9DO: C?BFABEFP 6B;8GI4, 846?9A<9, F9@C9D4FGD4 < EBEF46. % G69?<K9A<9@ 6OEBFO 
C?BFABEFP 6B;8GI4 < 4F@BEH9DAB9 846?9A<9 G@9APL4RFES. 

 �?46A9=L<9 74;O 6IB8SF 6 EBEF46 K<EFB7B 4F@BEH9DAB7B 6B;8GI4 6 E?98GRM<I 
EBBFABL9A<SI (% CB B5N9@G): 4;BF- 78,03; ><E?BDB8 3 20,95; B;BA < 8DG7<9 <A9DFAO9 74;O (4D7BA, 
79?<=, A9BA, >D<CFBA, >E9ABA, D48BA) 3 0,94; G7?9><E?O= 74;- 0,03; 6B8SAB= C4D- 0,05. 

 %B89D:4A<9 G7?9><E?B7B 74;4 6 4F@BEH9DAB@ 6B;8GI9 CD<A<@49FES D46AO@ (% CB B5Nё@G): 
6 E9?PE>B= @9EFABEF<-0,03, 6 7BD4I-0,04-0,07. 

!4DG:AO= 6B;8GI ;47DS;AS9FES BFIB8SM<@< BF CDB@OL?9AAOI CD98CD<SF<= 6D98AO@< 
8?S ;8BDB6PS K9?B69>4 74;4@< < CO?PR. 

#;>B=>ABL 2>74CE0 A4;O649FES BFABL9A<9 <0AAK 6B;8GI4 > 97B B5N9@G < 6OD4:49FES 6 
>7/@3. 

&5<?5@0BC@0 2>74CE0 CB>4;O649F EF9C9AP 97B A47D964. &9@C9D4FGDG 6OD4:4RF 6 7D48GE4I 
D4;?<KAOI F9@C9D4FGDAOI L>4?. �  9:8GA4DB8AB= CD4>F<K9E>B= F9@C9D4FGDAB= L>4?9 
D4;?<K4RF F9@C9D4FGDG �9?P6<A4 ( &) < F9@C9D4FGD4 *9?PE<S ( t ), >BFBDO9  E6S;4AO 
EBBFABL9A<9@  t( 0C)= T(K) 3 273,15 K. 

�02;5=85- E<?4, 89=EF6GRM4S A4 98<A<JG CB69DIABEF< 6 
A4CD46?9A<<,  C9DC9A8<>G?SDAB@ QFB= CB69DIABEF<.  � %� ;4 98<A<JG 846?9A<S 
CD<ASF  #4E>4?P(#4). 

 (C=:F88 0B<>AD5@K: 
·         %B89D:<F ><E?BDB8, A9B5IB8<@O= 8?S 8OI4A<S :<6OI BD74A<;@B6; 
·         36?S9FES <EFBKA<>B@ G7?9><E?B7B 74;4 8?S HBFBE<AF9;4 D4EF9A<=; 
·          �4M<M49F :<6O9 BD74A<;@O BF >BE@<K9E><I <;?GK9A<=; 
·         %BID4AS9F F9C?B �9@?< < D97G?<DG9F >?<@4F; 
·         &D4AEHBD@<DG9F 74;BB5D4;AO9 CDB8G>FO B5@9A4 69M9EF6; 
·          #9D9ABE<F 6B8SAO9  C4DO CB C?4A9F9; 
·         36?S9FES ED98B= B5<F4A<S ?9F4RM<I HBD@ BD74A<;@B6; 
·         %?G:<F <EFBKA<>B@ I<@<K9E>B7B EODPS < QA9D7<<; 
·         #D<A<@49F < FD4AEHBD@<DG9F 74;BB5D4;AO9 < CO?96<8AO9 BFIB8O. 
�F@BEH9D4 EBEFB<F <; K9FOD9I BEAB6AOI E?B96: FDBCBEH9DO, EFD4FBEH9DO, @9;BEH9DO < 

F9D@BEH9DO. #9D9IB8AO9 B5?4EF< 4F@BEH9DO @9:8G EBE98A<@< B5?4K>4@< A4;O64RF 
EBBF69FEF69AAB  FDBCBC4G;4, EFD4FBC4G;4 <.F.C 

 #9D6O= E?B=- B@>?>AD5@0- S6?S9FES E4@O@ FBA><@ , ;4>4AK<64SEP A4 6OEBF9 B>B?B 12 >@ 
A48 ;9@?9=. !B 84:9 QFBF CB?BFB> A9CD9B8B?<@ 8?S E4@B?9FB6, >BFBDO9 ?9F4RF, >4> CD46<?B, A4 
6OEBF9 9-11>@. #B @9D9 G84?9A<S BF ;9@AB= CB69DIABEF< F9@C9D4FGD4 6B;8GI4 C4849F 8B 3 55 0% 6 
69DIA9= K4EF< FDBCBEH9DO. 

�4?99 <89F AB@0B>AD5@0, >BFBD4S CDBEF<D49FES 8B 6OEBFO B>B?B 50 >@ A48 CB69DIABEFPR. 
� 69DIA9= K4EF< EFD4FBEH9DO A4IB8<FES B;BAB6O= E?B=, >BFBDO= ;489D:<649F ;A4K<F9?PAGR 
K4EFP 7G5<F9?PAB7B G?PFD4H<B?9FB6B7B <;?GK9A<S. 

!48 EFD4FBEH9DB= ( 50-70>@) A4IB8<FES <57>AD5@0. � CD989?4I @9;BEH9DO, CD< 
F9@C9D4FGD9 B>B?B -225 0 %, <@99FES @9;BC4G;4- E4@4S IB?B8A4S B5?4EFP 4F@BEH9DO. 

#BE?98A<= BEAB6AB= E?B=, 4F@BEH9DO, BF89?SRM<= �9@?R BF >BE@BE4, 
A4;O649FES B5@<>AD5@>9. "A A4IB8<FES A4 6OEBF9 CD<@9DAB 100>@ BF ;9@AB= CB69DIABEF< < 
EBEFB<F <; <BABEH9DO < @47A<FBEH9DO. 

&9D@BEH9D4 <@99F A4<@9APLGR C?BFABEFP ED98< 6E9I E?B96, 4F@BEH9D4 CBEF9C9AAB 
<EK9;49F < E?<649FES E >BE@<K9E><@ CDBEFD4AEF6B@. +4EFP 4F@BEH9DO , A4CB?A9AA4S  :<;APR, 
A4;O649FES 18>AD5@>9. "A4 CDBEF<D49FES BF 6OEBFO CF<KP97B CB?9F4 8B CB69DIABEF< < 6 7?G5P 
;9@?< < B>94A4. 

                   �03@O7=5=85 0B<>AD5@K 8 53> 8AB>G=8:8 
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�03@O7=5=85 0B<>AD5@K @B:9F 5OFP 5AB5AB25==K< (CD<DB8AO@) < 4AFDBCB79AAO@ 
(F9IAB79AAO@). 

         �EF9EF69AAB9 ;47DS;A9A<9 6B;8GI4 6O;64AB CD<DB8AO@< CDBJ9EE4@<. � A<@ 
BFABESFES 6G?>4A<K9E>4S 89SF9?PABEFP, 6O69FD<64A<9 7BDAOI CBDB8, 69FDB64S QDB;<S, @4EEB6B9 
J69F9A<= D4EF9A<=, 8O@ BF ?9EAOI < EF9CAOI CB:4DB6 < 8D. 

    �AFDBCB79AAB9 ;47DS;A9A<9 E6S;4AB E 6O5DBEB@ D4;?<KAOI ;47DS;ASRM<I 69M9EF6 6 
CDBJ9EE9 89SF9?PABEF< K9?B69>4.   #B E6B<@ @4ELF454@ BAB ;A4K<F9?PAB CD96BEIB8<F CD<DB8AB9 
;47DS;A9A<9 4F@BEH9DAB7B 6B;8GI4. 
 

�>=B@>;L=K5 2>?@>AK: 
1.�4><9 QF4CO 6>?K49F CD<AJ<C<4?PA4S EI9@4 I<@<K9E>B7B CDB<;6B8EFF64? 
2. �4><9 I<@<KE9><9 D94>J<< CDBF9>4RF 8B@9AAB= C9K< CD< 6BEEF4AB6?9A<< :9?9;4 <; 

DG8? �4>B64 DB?P >B>E4 6 8B@9AAB@ CDBJ9EE9? 
3. �4><9 I<@<K9E><9 CDBJ9EEO CDBF9>4RF CD< CDB<;6B8EF69 EF4?<? %BEF46PF9 GD46A9A<S 

EBBF69EF6GRM<I D94>J<=. 
4.#9D9K<E?<F9 I<@<K9E><9 69M9EF64, >BFBDO9 B>DG:4RF A4E 6 5OFB6B= ED989 8B@4. 
5.�4><9 <EFBKA<>< ;47DS;ASRF 6B8G, 6B;8GI < CBK6G? #D<698<F9 CD<@9DO. 
 

 

#@>25@:0 2K?>;=5=8O A0<>AB>OB5;L=>9 @01>BK. %4@BEFBSF9?PA4S D45BF4 A4CD46?9A4 
A4 E4@BEFBSF9?PAB9 BE6B9A<9 < ;4>D9C?9A<9 D9;G?PF4FB6 B5GK9A<S.  

%4@BEFBSF9?PA4S CB87BFB6>4 B5GK4RM<IES CB 8<EJ<C?<A9 CD98CB?4749F E?98GRM<9 6<8O 
< HBD@O D45BFO:  
 %<EF9@4F<K9E>4S CDBD45BF>4 >BAEC9>FB6 ;4ASF<=, GK95AB= < EC9J<4?PAB= F9IA<K9E>B= 
?<F9D4FGDO. 

 %4@BEFBSF9?PAB9 <;GK9A<9 @4F9D<4?4 < >BAEC9>F<DB64A<9 ?9>J<= CB GK95AB= < EC9J<4?PAB= 
F9IA<K9E>B= ?<F9D4FGD9.  

 !4C<E4A<9 < ;4M<F4 8B>?484; CB87BFB6>4 > EBB5M9A<R <?< 59E989 A4 ;4ASF<< CB ;484AAB= 
CD9CB8464F9?9@ F9@9. 

 �OCB?A9A<9 D4EK9FAOI ;484A<=.  
 $45BF4 EB ECD46BKAB= ?<F9D4FGDB= < ABD@4F<6AO@< @4F9D<4?4@<. 

 

%0<>AB>OB5;L=0O @01>B0 71 
 

1. %BEF46<FP HBD@G?O 69M9EF6 CB A4;64A<S@: 
�) 2-@9F<?-4-QF<?B>F4A 
�) 3,3-8<@9F<?79>E4A 
�) 4-@9F<?C9AF9A-1 
�) #9AF9A-2 
�) 1-I?BD5GF4A 
�) 2,2-8<5DB@C9AF4A 
 
2.  4EEB64S 8B?S G7?9DB84 = 80%.  4EEB64S 8B?S 6B8BDB84 = 20%. �H2(CxHy) = 15. !4=F< 
CxHy -? 
3. !4=8<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, @4EEB64S 8B?S G7?9DB84 6 >BFBDB@ 
EBEF46?S9F 83,3%. "FABE<F9?PA4S C?BFABEFP C4DB6 QFB7B 69M9EF64 CB 6B8BDB8G D46A4 36. 
4. !4=8<F9 @B?9>G?SDAGR HBD@G?G BD74A<K9E>B7B 69M9EF64, 9E?< <;69EFAB, KFB @4EEB64S 8B?S 
G7?9DB84 6 A9@ EBEF46?S9F 51,89%, 6B8BDB84 9,73% < I?BD4 38,38%. "FABE<F9?PA4S C?BFABEFP 
C4DB6 QFB7B 69M9EF64 CB 6B;8GIG D46A4 3,19. 
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#@>25@:0 2K?>;=5=8O :>=B@>;L=KE @01>B. �BAFDB?PA4S D45BF4 CDB6B8<FES E J9?PR 
D9;G?PF4FB6 B5GK9A<S < CBE?98GRM97B 4A4?<;4 F<C<KAOI BL<5B> < ;4FDG8A9A<= B5GK4RM<IES 6 
>BAJ9 <;GK9A<S F9@O <?< D4;89?4. %B7?4EAB >4?9A84DAB-F9@4F<K9E>B@G C?4AG 8<EJ<C?<AO 
CD98GE@BFD9AB CDB6989A<9 E?98GRM<I >BAFDB?PAOI D45BF: 

 �BAFDB?PA4S D45BF4 71  
%2>4=0O B01;8F0 ?> ?@8<5=O5<K< D>@<0< 8 <5B>40< B5:CI53> :>=B@>;O 8 >F5=:8 

@57C;LB0B>2 >1CG5=8O 
 
$57C;LB0BK >1CG5=8O 

 

(>@<K 8 <5B>4K :>=B@>;O 8 >F5=:8 
@57C;LB0B>2 >1CG5=8O  

;8G=>AB=KE: 
 

 

- KG6EF6B 7BD8BEF< < G64:9A<S > <EFBD<< 
< 8BEF<:9A<S@ BF9K9EF69AAB= 
I<@<K9E>B= A4G><; I<@<K9E>< 7D4@BFAB9 
CB6989A<9 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF< < 6 5OFG CD< B5D4M9A<< E 
I<@<K9E><@< 69M9EF64@<, @4F9D<4?4@< < 
CDBJ9EE4@<; 
- 7BFB6ABEFP > CDB8B?:9A<R B5D4;B64A<S 
< CB6OL9A<S >64?<H<>4J<< 6 <;5D4AAB= 
CDBH9EE<BA4?PAB= 89SF9?PABEF< < 
B5N9>F<6AB9 BEB;A4A<9 DB?< I<@<K9E><I 
>B@C9F9AJ<= 6 QFB@; - G@9A<9 
<ECB?P;B64FP 8BEF<:9A<S EB6D9@9AAB= 
I<@<K9E>B= A4G>< < I<@<K9E><I 
F9IAB?B7<= 8?S CB6OL9A<S EB5EF69AAB7B 
<AF9??9>FG4?PAB7B D4;6<F<S 6 6O5D4AAB= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<;  
 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF 
7 9-15 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO  

 

<5B0?@54<5B=KE: 
 

 

- <ECB?P;B64A<9 D4;?<KAOI 6<8B6 
CB;A464F9?PAB= 89SF9?PABEF< < BEAB6AOI 
<AF9??9>FG4?PAOI BC9D4J<= (CBEF4AB6>< 
;484K<, HBD@G?<DB64A<S 7<CBF9;, 4A4?<;4 
< E<AF9;4, ED46A9A<S, B5B5M9A<S, 
E<EF9@4F<;4J<<, 6OS6?9A<S CD<K<AAB-
E?98EF69AAOI E6S;9=, CB<E>4 4A4?B7B6, 
HBD@G?<DB64A<S 6O6B8B6) 8?S D9L9A<S 
CBEF46?9AAB= ;484K<, CD<@9A9A<9 
BEAB6AOI @9FB8B6 CB;A4A<S (A45?R89A<S, 
A4GKAB7B Q>EC9D<@9AF4) 8?S <;GK9A<S 
D4;?<KAOI EFBDBA I<@<K9E><I B5N9>FB6 < 
CDBJ9EEB6, E >BFBDO@< 6B;A<>49F 
A9B5IB8<@BEFP EF4?><64FPES 6 
CDBH9EE<BA4?PAB= EH9D9;  
- <ECB?P;B64A<9 D4;?<KAOI <EFBKA<>B6 
8?S CB?GK9A<S I<@<K9E>B= <AHBD@4J<<, 
G@9A<9 BJ9A<FP 99 8BEFB69DABEFP 8?S 
8BEF<:9A<S IBDBL<I D9;G?PF4FB6 6 

�OCB?A9A<9 < ;4M<F4 CD4>F<K9E><I D45BF 
7 2-8 

"J9A>4 CD46<?PABEF< 6OCB?A9A<S 
E4@BEFBSF9?PAB= D45BFO 
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CDBH9EE<BA4?PAB= EH9D9;  
 

?@54<5B=KE:  
- EHBD@<DB64AABEFP CD98EF46?9A<= B 
@9EF9 I<@<< 6 EB6D9@9AAB= A4GKAB= 
>4DF<A9 @<D4; CBA<@4A<9 DB?< I<@<< 6 
HBD@<DB64A<< >DG7B;BD4 < 
HGA>J<BA4?PAB= 7D4@BFABEF< K9?B69>4 
8?S D9L9A<S CD4>F<K9E><I ;484K; 
- 6?489A<9 BEAB6BCB?474RM<@< 
I<@<K9E><@< CBASF<S@<, F9BD<S@<, 
;4>BA4@< < ;4>BAB@9DABEFS@<; G69D9AAB9 
CB?P;B64A<9 I<@<K9E>B= F9D@<AB?B7<9= < 
E<@6B?<>B=; 
- 6?489A<9 BEAB6AO@< @9FB84@< A4GKAB7B 
CB;A4A<S, <ECB?P;G9@O@< 6 I<@<<: 
A45?R89A<9@, BC<E4A<9@, <;@9D9A<9@, 
Q>EC9D<@9AFB@; G@9A<9 B5D454FO64FP, 
B5NSEASFP D9;G?PF4FO CDB6989AAOI 
BCOFB6 < 89?4FP 6O6B8O; 7BFB6ABEFP < 
ECBEB5ABEFP CD<@9ASFP @9FB8O 
CB;A4A<S CD< D9L9A<< CD4>F<K9E><I 
;484K; 
- EHBD@<DB64AABEFP G@9A<S 8464FP 
>B?<K9EF69AAO9 BJ9A>< < CDB<;6B8<FP 
D4EK9FO CB  
6?<SA<9 D4;?<KAOI H4>FBDB6 A4 
C4D4@9FDO B5D45BF>< @9F4??B6 
846?9A<9@. 
I<@<K9E><@ HBD@G?4@ < GD46A9A<S@; 
- 6?489A<9 CD46<?4@< F9IA<>< 
59;BC4EABEF< CD< <ECB?P;B64A<< 
I<@<K9E><I 69M9EF6; 
- EHBD@<DB64AABEFP EB5EF69AAB= CB;<J<< 
CB BFABL9A<R > I<@<K9E>B= <AHBD@4J<<, 
CB?GK49@B= <; D4;AOI <EFBKA<>B6.  
 

�4M<F4 CD4>F<K9E><I D45BF 74-7 

'EFAO= BCDBE 6B 6D9@S ;4ASF<S 
$9L9A<9 ;484K 

 

3.2 (>@<0 ?@><56CB>G=>9 0BB5AB0F88  
#DB@9:GFBKA4S 4FF9EF4J<S CB 8<EJ<C?<A9 �'�.07 )<@<S 3<FB7B64S >BAFDB?PA4S D45BF4. 
"5GK4RM<9ES 8BCGE>4RFES > E84K9 Q>;4@9A4 CD< 6OCB?A9A<< 6E9I 6<8B6 E4@BEFBSF9?PAB= 

D45BFO, CD4>F<K9E><I < >BAFDB?PAOI D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= < 
>4?9A84DAB-F9@4F<K9E><@ C?4AB@ 8<EJ<C?<AO. 

�FB7B64S >BAFDB?PA4S D45BF4 CDB6B8<FES ;4 EK9F 6D9@9A< BF6989AAB7B A4 <;GK9A<9 
8<EJ<C?<AO. #D< GE?B6<< E6B96D9@9AAB7B < >4K9EF69AAB7B 6OCB?A9A<S B5GK4RM<@ES 6E9I 6<8B6 
D45BF, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= 8<EJ<C?<AO. 

 

�B>3>20O :>=B@>;L=0O @01>B0 
�0@80=B 1 
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1. �;B@9DB@, 8?S 5GF4A4, S6?S9FES: 
4) 2-@9F<?CDBC4A 
5) 2-QF<?CDBC4A 
6) 2-CDBC<?CDBC4A 
 
 2. �4?9AFABEFP " (><E?BDB84) 6 BD74A<K9E><I EB98<A9A<SI: 
4) I  
5) III  
6) II  
7) VI 
 
3. '7?96B8O A9 6OCB?ASRF:  
4) FD4AECBDFAGR HGA>J<R  
5) QA9D79F<K9E>GR HGA>J<R 
6) ;4M<FAGR HGA>J<R  
7) >4F4?<F<K9E>GR HGA>J<R 
 
4. �4K9EF69AAB= D94>J<9= A4 >D4I@4?, S6?S9FES, 6;4<@B89=EF6<9 E: 
4) =B8B@  
5) Cu(OH)2  
6) H2SO4 (>BAJ)  
7) HNO3 (>BAJ) 
 
5. $94>J<S 897<8D4F4J<S I4D4>F9DA4 8?S: 
4) B8AB4FB@AOI EC<DFB6  
5) >4D5BAB6OI ><E?BF  
6) 4?P897<8B6 
 
6. �?S 4?>4AB6 I4D4>F9DAO D94>J<<: 
4) D4;?B:9A<S  
5) CD<EB98<A9A<S  
6) ;4@9M9A<S  
7) B5@9A4 
 
7. $94>J<S 897<8D4F4J<S, B5B;A4K49F: 
4) BFM9C?9A<9 !2"  
5) CD<EB98<A9A<9 H2 
 
8. (BD@G?4 CnH2n-6 , EBBF69FEF6G9F B5M9= HBD@G?9: 
4) 4DB@4F<K9E><I G7?96B8BDB8B6  
5) 4?>4AB6  
6) 4?><AB6  
7) 4?>9AB6 
 
9. �6FBDB@ S6?9A<S <;B@9D<<, S6?S9FES: 
4) %.�. �959896  
5) �.�.  4D>B6A<>B6  
6) �GF?9DB6 �. . 
 
10. #DBJ9EE B5D4;B64A<S QF<?B6B7B EC<DF4 <; 7?R>B;O, A4;O649FES: 
4) 7<8D4F4J<S  
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5) 5DB:9A<9  
6) 7<8DB?<;  
7) QF9D<H<>4J<S 
 
11. #DBJ9EE <;@9A9A<S G7?9DB8AB7B E>9?9F4 6 CDBEFD4AEF69 A4;O649FES: 
4) <;B@9D<;4J<S  
5) CB?<@9D<;4J<S  
6) 7<8DB?<; 
 
12.(BD@G?4 7?R>B;O:  
4) %6H12O5  
5) %6H12O6  
6) %6H6O5 
 
13. �4K9EF69AAB= D94>J<9= A4 7?<J9D<A, S6?S9FES 6;4<@B89=EF6<9 E: 
4) EG?PH4FB@ @98< (II)  
5) 7<8DB>E<8B@ A4FD<S  
6) 7<8DB>E<8B@ @98< (II) 
 
14. "5M<@ E6B=EF6B@ B8AB4FB@AOI < >4D5BAB6OI ><E?BF, S6?S9FES: 
4) 6AGFD<@B?9>G?SDA4S 897<8D4F4J<S 
5) 5DB:9A<9 
6) 6;4<@B89=EF6<9 E 4>F<6AO@< @9F4??4@< 
 
15. %B98<A9A<S, 6 @B?9>G?4I >BFBDOI 9EFP 4@<8AO9 (C9CF<8AO9) E6S;<, A4;O64RFES: 
4) :<DO  
5) G7?96B8BDB8O  
6) 59?><  
7) G7?96B8O 
 
16. �9?>< A9 6OCB?ASRF:  
�) FD4AECBDFAGR HGA>J<R  
�) QA9D79F<K9E>GR HGA>J<R 
�) ;4M<FAGR HGA>J<R  
�) 86<74F9?PAGR HGA>J<R 
 
17. 38DB 4FB@4 - QFB 
4) EB6B>GCABEFP Q?9>FDBAB6 ē, CDBFBAB6 @ < A9=FDBAB6 n 
5) EB6B>GCABEFP CDBFBAB6 @ < A9=FDBAB6 n 
6) EB6B>GCABEFP A9=FDBAB6 n 
7) EB6B>GCABEFP Q?9>FDBAB6 ē < CDBFBAB6 @ 
 
18. !9=FD4?PA4S ED984 <@99F: 
4) D!=7  
5) D!=13 
6) D!=11 
 
19. %?B:AO9 69M9EF64, >BFBDO9 EBEFBSF <; 4FB@B6 6B8BDB84 < ><E?BFAOI BEF4F>B6, A4;O64RF: 
4) ><E?BFO  
5) EB?< 
6) B>E<8O 
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20. 1?9>FDBAA4S HBD@G?4 4FB@4 A4FD<S: 
4) 1s2 2s2 2D2 
5) 1s2 2s2 2D6 3s2 3D4 
6) 1s2 2s2 2D6 3s1  
7) 1s2 2s2 2D6 3s2 �D5 
 
21. �4>B= % >BAJ9AFD4J<< D4EF6BDB6, 9E?< <;69EFAB, KFB 200 7 D4EF6BD4 EB89D:4F 10 7 EG?PH4F4 
J<A>4: 
4) 2 % 
5) 20 % 
6) 5 %  
 
22. 1?9>FDB?<FO, CD< 8<EEBJ<4J<< >BFBDOI B5D4;GRFES >4F<BAO @9F4??4, < 4A<BAO ><E?BFAB7B 
BEF4F>4 A4;O64RFES:  
4) ><E?BF4@< 
5) EB?S@< 
6) BEAB64A<S@< 
 
23. � D94>J<S@ B5@9A4 BFABE<FES: 
4) CaO + H2O = Ca(OH)2 
5) %u(OH)2 = CuO + H2O 
6) KOH + HNO3 = KNO3 + H2O       
 
24. +<E?B Q?9>FDBAB6, >BFBDO9 EB89D:4FES 6 4FB@9 G7?9DB84 D46AB:  
4) 6 
5) 12 
6) 8 
 
25. � B><E?<F9?PAB 3 6BEEF4AB6<F9?PAO@ BFABE<FES D94>J<S, GD46A9A<9 >BFBDB=: 
4) C2H4 + H2 ² C2H6 
5) NaCl + AgNO3 ² AgCl ³+ NaNO3, 
6) CaO + H2 O ² Ca(OH)2 
7) CH3 OH + HCl² CH3 Cl + H2 O 
 
26. %BEF46PF9 HBD@G?O BD74A<K9E><I 69M9EF6: 
4) 79>E<A-2; 
5) @9F<?59A;B?; 
6) 2,3-8<@9F<? -3,4-8<QF<?B>F4A; 
7) 2,2-8<@9F<?C9AF4A. 
 
27. !4=8<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, EB89D:4A<9 G7?9DB84 (%) 6 >BFBDB@ 92,3%, 4 
6B8BDB84 (!) 37,7 %. "FABE<F9?PA4S C?BFABEFP CB 6B8BDB8G (!2) D46A4 13. 
 
28. #D< 6;4<@B89=EF6<< F9IA<K9E>B7B >4?PJ<S @4EEB= 8 7, EB89D:4M97B 20 % CD<@9E9=, < 
D4EF6BD4 EB?SAB= ><E?BFO 6O89?<?ES 6B8BDB8 B5N9@B@ & ?. 
 
 

�0@80=B 2 
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1. � G7?96B84@ A9 BFABESFES: 
4) F9FDB;O, C9AFB;O, 79>EB;O 
5) @BABE4I4D<8O, B?<7BE4I4D<8O, CB?<E4I4D<8O 
6) C9D6<KAO9, 6FBD<KAO9 < FD9F<KAO9 4@<AO 
 
2. �?S 4?>9AB6 I4D4>F9DAO D94>J<<: 
4) CD<EB98<A9A<S  
5) BFM9C?9A<S  
6) B5@9A4 
 
3. �9?FB9 B>D4L<64A<9 6B;A<>49F CD< 89=EF6<< A4 59?B>: 
4) M9?BK<  
5) H2SO4 (>BAJ)  
6) HNO3 (>BAJ)  
7) Cu(OH)2 
 
4. �9?O= 4@BDHAO= CBDBLB>, A9 D4EF6BD<@O= 6 IB?B8AB= 6B89, AB D4;5GI4RM<= 6 7BDSK9= 3 QFB: 
4) J9??R?B;4  
5) E4I4DB;4  
6) HDG>FB;4  
7) >D4I@4? 
 
 
5. �;B@9D<S CB?B:9A<S >D4FAB= E6S;< I4D4>F9DA4 8?S: 
4) A9CD989?PAOI G7?96B8BDB8B6 3 4?>9AB6 
5) CD989?PAOI G7?96B8BDB8B6 3 4?>4AB6 
6) 4DB@4F<K9E><I EB98<A9A<= 3 4D9AB6 
7) CD989?PAOI B8AB4FB@AOI EC<DFB6 
 
6. $94>J<< 6;4<@B89=EF6<S BD74A<K9E><I EB98<A9A<= E !Cl, A4;O64RFES: 
4) 74?B79A<DB64A<9  
5) 7<8D4F4J<S 
6) 7<8DB74?B79A<DB64A<9  
7) 7<8D<DB64A<9 
 
7. $94>J<< CB?<@9D<;4J<<, A9 I4D4>F9DAO 8?S: 
4) 4?>4AB6  
5) 4?>9AB6  
6) 4?><AB6 
 
8."D74A<K9E><9 69M9EF64, 6 EBEF46 >BFBDOI 6IB8SF % < !, A4;O64RFES: 
4) >4D5<8O  
5) 7<8D<8O  
6) G7?96B8BDB8O  
7) 74?B79A<8O 
 
9. �4><9 HGA>J<BA4?PAO9 7DGCCO 6IB8SF 6 EBEF46 4@<AB><E?BF: 
4) 3NH2 < 3COOH  
5) 3NH2 < 3OH  
6) 3 NO2 3COOH 
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7) 3NO2 < 3OH 
 
10. �9?>< 3 QFB&: 
4) BD74A<K9E><9 EB98<A9A<S, EB89D:4M<9 864 <?< 5B?99 BEF4F>4 4@<AB><E?BF. 
5) 4;BFEB89D:4M<9 BD74A<K9E><9 EB98<A9A<S CD<DB8AB7B CDB<EIB:89A<S 
6) CD<DB8AO9 CB?<@9DO, EBEFBSM<9 <; 5B?PLB7B K<E?4 BEF4F>B6 4@<AB><E?BF, E6S;4AAOI @9:8G 
EB5B= C9CF<8AO@< E6S;S@<. 
 
11. "5M4S HBD@G?4 4?><AB6: 
4) CnH2n+2  
5) CnH2n  
6) CnH2n-2  
7) CnH2n+1 
 
12.�D4I@4?, 69M9EF6B: 
4) :<6BFAB7B CDB<EIB:89A<S  
5) S6?S9FES BEAB6AB= K4EFPR EF9AB> D4EF9A<= 
6) S6?S9FES CDB8G>FB@ 7<8DB?<;4 G7?96B8B6  
7) B5D4;G9FES 6 D9;G?PF4F9 HBFBE<AF9;4 
 
13. �;B@9DB@ 8?S 3,3 8<@9F<?5GF4AB6B= ><E?BFO, S6?S9FES: 
4) 79>E4AB64S ><E?BF4  
5) 2QF<?CDBC4AB64S ><E?BF4  
6) 2@9F<?CDBC4AB64S ><E?BF4 
 
14. $94>J<S 6;4<@B89=EF6<S B8AB4FB@AOI EC<DFB6 E >4D5BAB6O@< ><E?BF4@<, A4;O649FES 
D94>J<9=: 
4) 4DB@4F<;4J<S  
5) 7<8D4F4J<S  
6) QF9D<H<>4J<S 
 
15. '>EGEAO= 4?P897<8 <@99F HBD@G?G: 
4) %!3%"!  
5) %!3%""!  
6) %!3%!2"! 
 
16. $<5B;4 < 89;B>E<D<5B;4, S6?SRFES:  
4) AG>?9<AB6O@< ><E?BF4@<  
5) G7?96B84@<  
6) 59?>4@< 
 
 
17.$94>J<< CB?<@9D<;4J<<, I4D4>F9DAO 8?S: 
4) 4?>4AB6  
5) 4?>9AB6  
6) 4?><AB6 
 
18. 1?9>FDBAA4S HBD@G?4 4FB@4 1s 22s 22p 63s 23p2 . )<@<K9E><= ;A4> QFB7B Q?9@9AF4:  
4) C 
5) O 
6) Si 
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19. +FB A4;O64RF <BAAB= E6S;PR? 
4) E6S;P, B5D4;B64AA4S Q?9>FDBAAO@< C4D4@<; 
5) E6S;P @9:8G <BA4@< <;-;4 Q?9>FDBEF4F<K9E>B7B 6;4<@B89=EF6<S;6) E6S;P, B5D4;B64AA4S <BAB@ 
6B8BDB84 CD< 97B 6A98D9A<< 6 5B?99 Q?9>FDBBFD<J4F9?PAO= 4FB@; 
6) E6S;P, B5D4;B64AA4S C4DB= Q?9>FDBAB6, CD<A48?9:4M9= B8AB@G 4FB@G < 64>4AFAB= SK9=>B= 
8DG7B7B 4FB@4; 
7) E6S;P @9:8G A4IB8SM<@<ES 6 G;?4I D9LёF>< 4FB@4@< < <BA4@<, G89D:<649@O@< 5OEFDB 
C9D9@9M4RM<@<ES Q?9>FDBA4@<. 
 
20. % >4><@< 69M9EF64@< D947<DGRF BEAB64A<S? 
4) FB?P>B E ><E?BF4@< 
5) E ><E?BF4@< < BEAB6AO@< B>E<84@< 
6) E ><E?BF4@< < ><E?BFAO@< B>E<84@< 
 
 
21. '>4:<F9 4@HBF9DAB9 BEAB64A<9: 
4) NaOH 
5) �"! 
6) Zn("!)2 + 

22. %?B:AO9 69M9EF64, >BFBDO9 EBEFBSF <; 4FB@B6 @9F4??B6 < 7<8DB>EB7DGCC, A4;O64RF: 
4) ><E?BFO 
5) EB?< 
6) BEAB64A<S + 

23. $94>J<S, GD46A9A<9 >BFBDB=: 2KOH + H2SO4 ² K2SO4 + 2H2O S6?S9FES: 

4) B5@9A4, B5D4F<@4S  
5) B5@9A4, >4F4?<F<K9E>B= 
6) B5@9A4, A9B5D4F<@4S 
7) B><E?<F9?PAB-6BEEF4AB6<F9?PAB=, B5@9A4. 
 
24. �4>B= % >BAJ9AFD4J<< D4EF6BD4, 9E?< <;69EFAB, KFB 300 7 D4EF6BD4 EB89D:4F 30 7 I?BD<84 
A4FD<S: 
4) 20% 
5) 1% 
6) 10% + 

25. � D94>J<S@ EB98<A9A<S BFABE<FES:  

4) KOH + HNO3 = KNO3 + H2O;   
5) %u(OH)2 = CuO + H2O 
6) CaO + H2O = Ca(OH)2 

 
26. %BEF46PF9 HBD@G?O BD74A<K9E><I 69M9EF6: 
4) 2-@9F<?5GF9A-1; 
5) 2,3-8<@9F<?79>E4A; 
6) 4,5-8<QF<?79CF9A-3; 
7) 3-QF<?5GF4AB?-1. 
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27. "CD989?<F9 B5N9@ G7?9><E?B7B 74;4, >BFBDO= B5D4;B64?ES CD< 6;4<@B89=EF6<< 4;BFAB= 
><E?BFO < F9IA<K9E>B7B >4D5BA4F4 >4?PJ<S @4EEB= 300 7, EB89D:4M97B 25 % CD<@9E9=. 
 
28. !4=8<F9 @B?9>G?SDAGR HBD@G?G G7?96B8BDB84, EB89D:4M97B 85,7% G7?9DB84 < 14,3% 
6B8BDB84; BFABE<F9?PA4S C?BFABEFP CB 6B8BDB8G D46A4 28. 'EF4AB6<F9 CB HBD@G?9, BFABE<FES ?< 
QFBF G7?96B8BDB8 > CD989?PAO@. 
 
 
 



 

4 %8AB5<0 >F5=820=8O :><?;5:B0 ("% B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 
0BB5AB0F88 

#D< BJ9A<64A<< CD4>F<K9E>B= < E4@BEFBSF9?PAB= D45BFO B5GK4RM97BES 
GK<FO649FES E?98GRM99: 

- >4K9EF6B 6OCB?A9A<S CD4>F<K9E>B= K4EF< D45BFO; 
- >4K9EF6B BHBD@?9A<S BFK9F4 CB D45BF9; 
- >4K9EF6B GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO CD< ;4M<F9 D45BFO. 
�4:8O= 6<8 D45BFO BJ9A<649FES CB CSF< 54?PAB= L>4?9. 
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

6 >BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< 
CD<@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S. "J9A>4 «5» 
(BF?<KAB) CD98CB?4749F 7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4. 

«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F 
A4GKAB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB 
CD<@9AS9F F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < 
HBD@4 BF69F4 <@9RF BF89?PAO9 A9FBKABEF<. 

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF<, 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B-
BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S. 

«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 
59EE<EF9@AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I 
E@OE?; A9 @B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S. 

�@8B5@88 >F5=820=8O 8B>3>2>9 :>=B@>;L=>9 @01>BK  
«5» (BF?<KAB) 3 ;4 7?G5B>B9 < CB?AB9 B6?489A<9 EB89D:4A<9@ GK95AB7B @4F9D<4?4, 

6 >BFBDB@ B5GK4RM<=ES E6B5B8AB < G69D9AAB BD<9AF<DG9FES; ;4 G@9A<9 CD4>F<K9E>< 
CD<@9ASFP F9BD9F<K9E><9 ;A4A<S, 6OE>4;O64FP < B5BEAB6O64FP E6B< EG:89A<S. "J9A>4 «5» 
(BF?<KAB) CD98CB?4749F 7D4@BFAB9 < ?B7<KAB9 <;?B:9A<9 BF69F4.  

«4» (IBDBLB) 3 9E?< B5GK4RM<=ES CB?AB BE6B<? GK95AO= @4F9D<4?, 6?4899F A4GK- 
AB-CBASF<=AO@ 4CC4D4FB@, BD<9AF<DG9FES 6 <;GK9AAB@ @4F9D<4?9, BEB;A4AAB CD<@9AS9F 
F9BD9F<K9E><9 ;A4A<S A4 CD4>F<>9, 7D4@BFAB <;?4749F BF69F, AB EB89D:4A<9 < HBD@4 
BF69F4 <@9RF BF89?PAO9 A9FBKABEF<.  

«3» (G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES B5A4DG:<649F ;A4A<9 < CBA<@4A<9 
BEAB6AOI CB?B:9A<= GK95AB7B @4F9D<4?4, AB <;?4749F 97B A9CB?AB, A9CBE?98B64F9?PAB, 
8BCGE>49F A9FBKABEF< 6 CD<@9A9A<< F9BD9F<K9E><I ;A4A<= CD< BF69F9 A4 CD4>F<>B- 
BD<9AF<DB64AAO9 6BCDBEO; A9 G@99F 8B>4;4F9?PAB B5BEAB64FP EB5EF69AAO9 EG:89A<S.  

«2» (A9G8B6?9F6BD<F9?PAB) 3 9E?< B5GK4RM<=ES <@99F D4;DB;A9AAO9, 59EE<EF9@- 
AO9 ;A4A<S, 8BCGE>49F BL<5>< 6 BCD989?9A<< 54;B6OI CBASF<=, <E>4:49F <I E@OE?; A9 
@B:9F CD4>F<K9E>< CD<@9ASFP F9BD9F<K9E><9 ;A4A<S.  

&9EF BJ9A<649FES CB CSF< 54?PAB= L>4?9 E?98GRM<@ B5D4;B@: EFB<@BEFP 
>4:8B7B 6BCDBE4 1 54??. �4 CD46<?PAO= BF69F EFG89AF CB?GK49F 1 54??. �4 A969DAO= 
BF69F <?< 97B BFEGFEF6<9 54??O A9 A4K<E?SRFES. 

"J9A>4 «5» EBBF69FEF6G9F 86% – 100% CD46<?PAOI BF69FB6. 
"J9A>4 «4» EBBF69FEF6G9F 73% – 85% CD46<?PAOI BF69FB6. 
"J9A>4 «3» EBBF69FEF6G9F 53% – 72% CD46<?PAOI BF69FB6. 
"J9A>4 «2» EBBF69FEF6G9F 0% – 52% CD46<?PAOI BF69FB6. 

 
 
 
 
 


