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6. %6S;< < <I D94>J<< (7<5>4S E6S;P). 
7. %6S;< < <I D94>J<< ( :9EF><= EF9D:9AP). 
8. #?BE>4S E<EF9@4 EIB8SM<IES E<?. 
9. 'E?B6<9 D46AB69E<S  C?BE><I  E<EF9@ EIB8SM<IES  E<?. 
10. #DB9>J<S E<?O A4 BEP. 
11. �A4?<F<K9E><= ECBEB5 BCD989?9A<S D46AB89=EF6GRM9=. 
12. �D4H<K9E><= ECBEB5 BCD989?9A<S D46AB89=EF6GRM9=. 
13. 'E?B6<S D46AB69E<S C?BE>B= E<EF9@O EIB8SM<IES E<?. 
14.  B@9AF E<?O BFABE<F9?PAB FBK><. 
15. #?BE>4S E<EF9@4 CDB<;6B?PAB D4ECB?B:9AAOI E<?. 
16. +4EFAO9 E?GK4< CD<6989A<S E<EF9@O E<?. 
17. 'E?B6<S D46AB69E<S CDB<;6B?PAB= E<EF9@O. 
18. &D< HBD@O GD46A9A<= D46AB69E<S. 
19. �<8O A47DG;B> < D4;AB6<8ABEF< BCBD. 
20. 'D46A9A<S D46AB69E<S 8?S FD9I FBK9>, A9 ?9:4M<I A4 B8AB= CDS@B=. 
21. *9AFD FS:9EF< C?BE><I H<7GD. 
22. "CD989?9A<9 >BBD8<A4F J9AFD4 FS:9EF<. 
23. "EAB6AO9 ><A9@4F<K9E><9 C4D4@9FDO. 
24. 'E>BD9A<9 FBK>< (ABD@4?PAB9,  >4E4F9?PAB9, CB?AB9). 
25. �A4?<; 6<8B6 < C4D4@9FDB6 86<:9A<S. 
26. �<A9@4F<K9E><9 7D4H<>< 86<:9A<S. 
27. #DBEF9=L<9 86<:9A<S F69D8B7B F9?4. 
28. "EAB6AO9 CBASF<S 8<A4@<><. 
29. �>E<B@O 8<A4@<><. 
30. #BASF<9 B FD9A<<, 6<8O FD9A<S. 
31. $45BF4 CBEFBSAAB= E<?O A4 CDS@B?<A9=AB@ CGF<. 
32. $45BF4 CBEFBSAAB= E<?O A4 >D<6B?<A9=AB@ CGF<. 
33. �BQHH<J<9AFO CB?9;AB7B 89=EF6<S. 
34.  BMABEFP. 
35.  9I4A<K9E><9 E6B=EF64 @4F9D<4?B6. 
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36. �<8O D4EK9FB6. 
37. �BCGM9A<S B E6B=EF64I @4F9D<4?B6. 
38. �?4EE<H<>4J<S A47DG;B> CD< EBCDBF<6?9A<< @4F9D<4?B6. 
39. &9D@<K9E>4S B5D45BF>4. 
40.  )<@<>B-F9D@<K9E>4S B5D45BF>4. 
41.  �BDDB;<S @9F4??B6. 
42.  %CBEB5O ;4M<FO BF >BDDB;<<. 
43.  �9?9;BG7?9DB8<EFO9 EC?46O. #BASF<9 @9F4??, EC?46. 
44.  �9?9;BG7?9DB8<EFO9 EC?46O: I4D4>F9D<EF<>4 :9?9;4. 
45.  �DGCCO E6B=EF6 @9F4??B6 (4 7DGCCO). 
46.  #BASF<9 EF4?P. �?4EE<H<>4J<S. 
47. #BASF<9 KG7GA. �?4EE<H<>4J<S. 
48. #D<AJ<CO B5B;A4K9A<S @4DB> EF4?9= < KG7GAB6. 
49.  �?R@<A<=. %C?46O A4 BEAB69 4?R@<A<S. 
50.  #DBJ9EE ?97<DB64A<S EF4?<. 
51.  �?4EE<H<>4J<S K9DAOI @9F4??B6 CB H<;<>B-I<@<K9E><@ E6B=EF64@. 
52.  �?4EE<H<>4J<S J69FAOI @9F4??B6 CB H<;<>B-I<@<K9E><@ E6B=EF64@. 
53.  &<F4A. %C?46O A4 BEAB69 F<F4A4. 
54. "?B6B < 97B I4D4>F9D<EF<>4. 
55.   98P < EC?46O A4 BEAB69 @98<. 
56.   98AB-A<>9?96O9 EC?46O. 
57.  #BASF<9 89HBD@4J<S . �<8O 89HBD@4J<<. 
58.  %F4?< EC9J<4?PAB7B A4;A4K9A<S. 
59.  �?<SA<9 I<@<K9E><I Q?9@9AFB6 A4 E6B=EF64 :9?9;BG7?9DB8<EFOI EC?46B6. 
60.   4F9D<4?O E @47A<FAO@< E6B=EF64@<. 
61.  4F9D<4?O E BEB5O@< Q?9>FD<K9E><@< E6B=EF64@<. 
62.  �?<SA<9 ?97<DGRM<I Q?9@9AFB6 A4 E6B=EF64 EC?46B6. 
63.  �<8O >D<EF4??<K9E><I D9L9FB>.  
64. #BASF<9 4??BFDBC<S. 

 

�F5=>G=O5 <0B5@80;O :0G5AB20 ?>;3>B>2:8 >1CG0RI8EAS :  
48DD5@5=F8@>20==><C 70G5BC  

 
�><?5B5=F88 �040=8S �0@80=BO >B25B>2 

�� 1 �9?<K<A4, >BFBD4S A9 S6?S9FES E>4?SDB@? 1. #9D9@9M9A<9. 
2. #BF9AJ<4?PA4S QA9D7<S. 
3. �D9@S. 
4.  BMABEFP. 
 

�� 1 �<HH9D9AJ<4?PAB9 GD46A9A<9 6D4M4F9?PAB-
7B 86<:9A<S F9?4 @B:AB ;4C<E4FP: 

1. "8AB= HBD@G?B=. 
2. &D9@S HBD@G?4@<. 
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3. �@99F B8AB;A4KAB9 6OD4-
:9A<9. 
4. �6G@S HBD@G?4@<. 

 

�� 2 +FB A4;O649FES KG7GAB@? 1. %C?46 :9?9;4 E G7?9DB8B@ E 
EB89D:4A<9@ G7?9DB84 BF 2,14 
8B 6,67%. 
2. %C?46 :9?9;4 E E9DB= < 
HBEHBDB@. 
3. %C?46 :9?9;4 E @4D74AJ9@. 
4. %C?46 :9?9;4 E 4?R@<A<9@. 
 

�� 2 � >4>B@G 6<8G @9I4A<K9E><I C9D984K BFAB-
ESFES J9CAO9 C9D984K<? 

1. &D9A<9@ E CDB@9:GFBKAB= 
7<5>B= E6S;PR. 
2. �4J9C?9A<9@ E CDB@9:G-
FBKAB= 7<5>B= E6S;PR. 
3. &D9A<9@ E A9CBED98EF69A-
AO@ >4E4A<9@ D45BK<I F9?. 
4. �4J9C?9A<9@ E A9CBED98EF-
69AAO@ >4E4A<9@ D45BK<I F9?. 
 

�� 2 %<?4 FD9A<S @9:8G CB69DIABEFS@< 1. �46<E<F BF ABD@4?PAB= D9-
4>J<< < >BQHH<J<9AF4 FD9A<S. 
2.  9APL4S K9@ ABD@4?PA4S 
D94>J<S. 
3. $46AS9FES ABD@4?PAB= D9-
4>J<< 6 FBK>9 >BAF4>F4. 
4. �B?PL4S K9@ ABD@4?PA4S 
D94>J<S. 
 

�� 3 #D<?B:9A<9 > F69D8B@G F9?G EB6B>GCABEF< 
E<?, >BFBDO9 GD46AB69L<64RFES, CD<6B8<F > 

1. %@9M9A<9 D46AB89=EF6GR-
M9=. 
2. !<>4><I <;@9A9A<= A9 CDB-
<EIB8<F. 
3. !4DGL9A<9 D46AB69E<S F9-
?4. 
4. 'D46AB69L9A<9 F9?4. 
 

�� 3 #D<@9E< >4><I Q?9@9AFB6 S6?SRFES 6D98AO-
@< 6 EF4?SI? 

1. Mn, Si, S, P. 

 2. P, S, H, N, O. 

3. Si, P, S, H. 

4. Mn, Si, Ni, Mo. 

 

�� 4 '7?B6B9 GE>BD9A<9 - QFB: 1. �;@9A9A<9 E>BDBEF< FBK>< 
;4 98<A<JG 6D9@9A<. 
2. �;@9A9A<9 CGF< ;4 98<A<JG 
6D9@9A<. 
3. �;@9A9A<9 G7?B6B= E>BDB-
EF< ;4 98<A<JG 6D9@9A<. 
4. �;@9A9A<9 G7?4 CB6BDBF4 ;4 
98<A<JG 6D9@9A<. 
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�� 4 +FB A4;O649FES EF4?PR? 1. %C?46 :9?9;4 E E9DB= < 
HBEHBDB@. 
2. %C?46 :9?9;4 E G7?9DB8B@ E 
EB89D:4A<9@ G7?9DB84 8B 
2,14%. 

3. %C?46 :9?9;4 E @4D74AJ9@. 
4. %C?46 :9?9;4 E 4?R@<A<9@. 
 

�� 5 %HBD@G?<DG=F9 BEAB6AB= ;4>BA 8<A4@<>< $4;69DAGFO= BF69F 
�� 5 �?<SA<9 G7?9DB84 < CBEFBSAAOI CD<@9E9= A4 

E6B=EF64 EF4?9=. 
$4;69DAGFO= BF69F 

�� 6 "CD989?9A<9 D46AB89=EF6GRM9= < GD46AB-
69L<64RM9= CDB<;6B?PAB= E<EF9@O E<? 

$4;69DAGFO= BF69F 

�� 6 #BASF<9 F9D@<K9E>4S B5D45BF>4 EF4?< $4;69DAGFO= BF69F 
�� 7 +9@ BF?<K49FES 7?46AO= 69>FBD BF D46AB89=-

EF6GRM9= CDB<;6B?PAB@ E<EF9@ 

$4;69DAGFO= BF69F 

�� 7 �?4EE<H<>4J<S EF4?< CB A4;A4K9A<R $4;69DAGFO= BF69F 
�� 8 "EAB6AO9 ><A9@4F<K9E><9 C4D4@9FDO $4;69DAGFO= BF69F 
�� 8 '7?9DB8<EFO9 EF4?<.  4D><DB6>4 $4;69DAGFO= BF69F 
�� 9 $45BF4 < @BMABEFP.  BMABEFP CD< CBEFGC4-

F9?PAB@ 86<:9A<< 

$4;69DAGFO= BF69F 

�� 9 �BAEFDG>J<BAAO9 G7?9DB8<EFO9 EF4?<.  4D-
><DB6>4 

$4;69DAGFO= BF69F 

�� 1.1 'E?B6<9 D46AB69E<S C?BE>B= E<EF9@O EIB-
8SM<IES E<? 

$4;69DAGFO= BF69F 

�� 1.1 )<@<>B-F9D@<K9E>4S B5D45BF>4 EF4?<. $4;69DAGFO= BF69F 
�� 1.2 $4;AB6<8ABEF< BCBD 54?BKAOI E<EF9@ $4;69DAGFO= BF69F 
�� 1.2 �BAEFDG>J<BAAO9 ?97<DB64AAO9 EF4?<. $4;69DAGFO= BF69F 
�� 1.3 �4><@< CD<;A4>4@< I4D4>F9D<;G9FES CBASF<9 

E<?O? 
$4;69DAGFO= BF69F 

�� 1.3 !4 >4><9 7DGCCO CB8D4;89?SRFES @9F4??O 6 
;46<E<@BEF< BF F9@C9D4FGDO C?46?9A<S? 

$4;69DAGFO= BF69F 

�� 1.4 �4> A4=F< D46AB89=EF6GRMGR FD9I E<?? $4;69DAGFO= BF69F 
�� 1.4 (<;<K9E><9 E6B=EF64 @9F4??B6. $4;69DAGFO= BF69F 
�� 5.1 "C<L<F9 B5M<= CBDS8B> D9L9A<S ;484K B 

D46AB69E<< FD9I E<? 7D4H<K9E><@ ECBEB5B@. 
$4;69DAGFO= BF69F 

�� 5.1 '>4:<F9 E6B=EF64 < @4D>< E9DB7B KG7GA4. $4;69DAGFO= BF69F 
�� 5.1  4D><DB6>4 EF4?< %F1>C2 $4;69DAGFO= BF69F 
�� 5.1 !4C<L<F9 HBD@G?G 8?S BCD989?9A<S @B@9A-

F4 E<?O BFABE<F9?PAB >4>B=-?<5B FBK>< F9?4. 
$4;69DAGFO= BF69F 

�� 5.2 �4> >?4EE<H<J<DGRFES EF4?< CB ECBEB5G 
CDB<;6B8EF64, EF9C9A< D4E><E?9A<S? 

$4;69DAGFO= BF69F 

�� 5.2 �4=F9 BCD989?9A<9 7?46AB7B 69>FBD4. $4;69DAGFO= BF69F 
�� 5.3 -?9>FD<K9E><9 < @47A<FAO9 E6B=EF64 @4F9-

D<4?B6 
$4;69DAGFO= BF69F 

�� 5.3 +9@G D46A4 D46AB89=EF6GRM4S CDB<;6B?PAB= 
C?BE>B= E<EF9@O E<?? 

$4;69DAGFO= BF69F 

�� 5.4 +FB F4>B9 «L9=>4», 6 >4>B= FBK>9 8<47D4@@O 
D4EFS:9A<S BA4 B5D4;G9FES? 

$4;69DAGFO= BF69F 
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�� 5.4 �4=F9 CBSEA9A<S 
CB >4:8B@G D<-
D<EGA>G: BEAB6-
AO9 6<8O 89HBD-
@4J<< 

$4;69DAGFO= BF69F 

 

�@>F54C@0 ?@>2545=8S 8 >F5=820=8S 48DD5@5=F8@>20==>3> 70G5B0. 
�8DD5@5=F8@>20==O9 70G5B ?@>2>48BAS ?> 18;5B0<. �0@80=B 18;5B0 4>AB0-
5BAS >1CG0RI5<CAS 2 ?@>F5AA5 A2>1>4=>3> 2O1>@0 

 �<?9F EBEFB<F <; 4 ;484A<=. 
 "J9A>4 «BF?<KAB» EF46<FES, 9E?< EFG89AF 6OCB?A<? D45BFG 6 CB?AB@ B5N9-
@9; B6?489? EB89D:4A<9@ GK95AB7B @4F9D<4?4, 6 BF69F9 8BCGE>4RFES <ECD46?9A<S, 
8BCGM9AB A9 5B?99 86GI A98BK9FB6. 
 "J9A>4 «IBDBLB» EF46<FES, 9E?< EFG89AF B6?489? EB89D:4A<9@ GK95AB7B 
@4F9D<4?4, 8B?S CD46<?PAB 6OCB?A9AAOI ;484A<= EBEF46?S9F 75-90% B5N9@4 D4-
5BFO. 
 "J9A>4 «G8B6?9F6BD<F9?PAB» EF46<FES, 9E?< EFG89AF B5A4DG:<649F ;A4A<9 < 
CBA<@4A<9 BEAB6AOI CBASF<= <;GK9AAB7B @4F9D<4?4, 8B?S CD46<?PAB 6OCB?A9A-
AOI ;484A<= EBEF46?S9F 50-75% B5N9@4 D45BFO, 6 ;484A<< 71 6OCB?A9AB A9 @9-
A99 3 ;484A<=. 
 "J9A>4 «A9G8B6?9F6BD<F9?PAB» EF46<FES, 9E?< EFG89AF B5A4DG:<649F A9-
;A4A<9 5B?PL9= K4EF< <;GK9AAB7B @4F9D<4?4. 

 

�@8<5@ 18;5B0 

 

�4FP BF69FO A4 F9BD9F<K9E><9 6BCDBEO: 
 

1. #BASF<9 >BDDB;<S @9F4??B6. %CBEB5O ;4M<FO @9F4??4 BF >BDDB;<< 

2. #BASF<9 F9D@<K9E>4S B5D45BF>4 @9F4??B6 < EC?4646. 
3. #BASF<9 B E<?9 < E<EF9@9 E<?. 
4. �?4EE<H<>4J<S A47DG;B> CD< EBCDBF<6?9A<< @4F9D<4?B6 
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2. 2 $>=4 >F5=>G=OE A@54AB2 ?> ��� 05.02 �O?>;=5=85 @01>B ?> ?@>D5AA88 
@01>G53> !;5A0@P- Q;5:B@8: ?> @5<>=BC Q;5:B@>>1>@C4>20=8S  

(Q;5:B@8G5A:85 <0H8=O 8 0??0@0BO) 
$>@<0 ?@><56CB>G=>9 0BB5AB0F88 3 Q:70<5= 

�5@5G5=P B5< 4;S ?>43>B>2:8 : Q:70<5=C 

1. �<8O < >?4EE<H<>4J<S -�. &D95B64A<S, CD98NS6?S9@O9 > -�. 
2. !47D96 -� 6 C9D9IB8AOI D9:<@4I. 
3. -?9>FD<K9E><9 >BAF4>FO. #9D9IB8AB9 EBCDBF<6?9A<9 < D9:<@O D45BFO 

>BAF4>FB6. 
4.  4F9D<4?O < >BAEFDG>J<S >BAF4>FB6. 
5. "5D4;B64A<9, Q?9>FD<K9E>B= 8G7< 6 >B@@GF4J<BAAOI -�. %CBEB5O 74L9A<S 

Q?9>FD<K9E>B= 8G7<. 
6.  47A<FAO9 J9C< CBEFBSAAB7B < C9D9@9AAB7B FB>4. 
7. "EAB6AO9 CBASF<S < EBBFABL9A<S 8?S @47A<FAOI J9C9=. 
8. -?9>FD<K9E><9 4CC4D4FO DGKAB7B GCD46?9A<S. 'EFDB=EF6B < CD<AJ<C 89=EF-
6<S : DG5<?PA<>B6, >ABCB> GCD46?9A<S. 
9. -?9>FD<K9E><9 4CC4D4FO DGKAB7B GCD46?9A<S. 'EFDB=EF6B < CD<AJ<C 89=EF-
6<S: C4>9FAO9 6O>?RK4F9?< < C9D9>?RK4F9?<, GA<69DE4?PAO9 C9D9>?RK4F9?<. 
10. $9;<EFBDO, D9BEF4FO. 'EFDB=EF6B, >?4EE<H<>4J<S. 
11. "5M<9 E6989A<S B D9?9. "EAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< D9?9. 
12. -?9>FDB@47A<FAO9 D9?9 CBEFBSAAB7B FB>4. 'EFDB=EF6B, CD<AJ<C D45BFO. 
13. -?9>FDB@47A<FAO9 D9?9 C9D9@9AAB7B FB>4. 'EFDB=EF6B, CD<AJ<C D45BFO. 
14. $9?9 6D9@9A<. &9C?B6O9 D9?9. 'EFDB=EF6B, CD<AJ<C D45BFO. 
15. !4;A4K9A<9, >?4EE<H<>4J<S >BAF4>FBDB6. &D95B64A<S, BEAB6AO9 C4D4@9FDO. 
16. 'EFDB=EF6B, CD<AJ<C 89=EF6<S >BAF4>FBD4 C9D9@9AAB7B FB>4, CDB@OL?9A-

AB= K4EFBFO. &9IA<K9E><9 C4D4@9FDO. 
17. !4;A4K9A<9, GEFDB=EF6B @47A<FAOI CGE>4F9?9=. 
18. %I9@4 CB8>?RK9A<S @47A<FAB7B CGE>4F9?S (59; F9C?B6B7B D9-

?9).!9D969DE<6AO= CGE>4F9?P. 
19. %I9@O CB8>?RK9A<S @47A<FAB7B CGE>4F9?S. $969DE<6AO= CGE>4F9?P. 
20. !<;>B6B?PFAO9 46FB@4F<K9E><9 6O>?RK4F9?<. "5M<9 E6989A<S, C4D4@9FDO. 
21. "EAB6AO9 G;?O < Q?9@9AFO 46FB@4F<K9E>B7B 6O>?RK4F9?S. #D<AJ<C D45B-
FO. 
22. �BAF4>FO < 8G7B74E<F9?PA4S E<EF9@4 46FB@4F4. �?<SA<9 Q?9>FD<K9E>B= 8G7< 

A4 >BAF4>FO 6O>?RK4F9?S. 
23. �OEB>B6B?PFAO9 6O>?RK4F9?<. "5M<9 E6989A<S. 
24. $4;N98<A<F9?<, BF89?<F9?< < >BDBF>B;4@O>4F9?<. 
25. �O5BD C?46><I 6EF46B> < 46FB@4FB6. 
26. $B?P Q?9>FDB@4L<A < FD4AEHBD@4FBDB6 6 Q?9>FD<H<>4J<< A4DB8AB7B IB;S=-

EF64. 
27. �?4EE<H<>4J<S Q?9>FDB@4L<A CB A4;A4K9A<R < CD<AJ<CG 89=EF6<S. 
28. #D<AJ<C 89=EF6<S Q?9>FDB@4L<A. #D<AJ<C B5D4F<@BEF<. 
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29. #D<AJ<C 89=EF6<S < GEFDB=EF6B E<?B6B7B FD4AEHBD@4FBD4. �AEFDG>J<S BE-
AB6AOI E5BDBKAOI 98<A<J FD4AEHBD@4FBD4. 

30. 'D46A9A<9 A4CDS:9A<S 8?S C9D6<KAB=  < 6FBD<KAB= B5@BFB> E<?B6B7B 
FD4AEHBD@4FBD4. 

31. 'D46A9A<S  �% < FB>B6 FD4AEHBD@4FBD4. �BQHH<J<9AF FD4AEHBD@4J<<. 
32. #D<6989AAO= FD4AEHBD@4FBD. %I9@4 ;4@9M9A<S FD4AEHBD@4FBD4. 
33. #D<AJ<C CBEFDB9A<S 69>FBDAB= 8<47D4@@O FD-D4, D45BF4 CD< D4;?<KAOI A4-

7DG;>4I. 
34. %I9@O EB98<A9A<S B5@BFB> FD4AEHBD@4FBDB6. 
35. #B?GK9A<9 BEAB6AOI < CDB<;6B8AOI 7DGCC EB98<A9A<S B5@BFB> FD-D4. 
36. !4;A4K9A<9 11 D45BFO FD4AEHBD@4FBDB6. 'E?B6<S < CBDS8B> 6>?RK9A<S 

FD4AEHBD@4FBDB6 A4 11 D45BFG. 
37. $4ECD989?9A<9 A47DG;>< @9:8G 11 D45BF4RM<@< FD4AEHBD@4FBD4@<. 
38. 'EFDB=EF6B, BEB59AABEF< D45BK97B CDBJ9EE4 < B5?4EFP CD<@9A9A<S 46FB-
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