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1. 'FB F4>B9 D4EF<F9?PA4я 8<47ABEF<>4 @<A9D4?PAB7B C<F4A<я? �4;B6<F9 99 6<8O 

$4EF<F9?PA4я 8<47ABEF<>4 6>?RK49F 6<;G4?PAGR < I<@<K9E>GR (F>4A96GR < ?<EFB6GR). 
�<;G4?PA4я 8<47ABEF<>4 3 BCD989?9A<9 B59EC9K9AABEF< D4EF9A<= CB 6A9LA<@ CD<;A4>4@. #D< 
A9E54?4AE<DB64AAB@ C<F4A<< <?< 8?<F9?PAB@ A98BEF4F>9 ?R5B7B C<F4F9?PAB7B Q?9@9AF4 IB8 
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AяRFEя F>4A964я < ?<EFB64я 8<47ABEF<><.  &>4A964я BEAB64A4 A4 BCD989?9A<< A9BD74A<K9E><I 
HBD@ EB98<A9A<= Q?9@9AFB6 C<F4A<я 6 EB>9 <?< 6OFя:>9 <; F>4A9= D4EF9A<=. �<EFB64я 8<4-
7ABEF<>4 6>?RK49F BCD989?9A<9 64?B6B7B EB89D:4A<я Q?9@9AFB6 C<F4A<я 6 D4;?<KAOI BD74A4I 
D4EF9A<=. !4 BEAB64A<< @AB7BK<E?9AAOI CB?96OI <EE?98B64A<= GEF4AB6?9AO BCF<@4?PAO9 
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�<B?B7<K9E>4я CB7?BF<F9?PA4я ECBEB5ABEFP E6я;4A4 E :<;A989яF9?PABEFPR D4EF9A<= < 
CBK69AAOI @<>DBBD74A<;@B6, >BFBDO9 <;5<D4F9?PAB CB7?BM4RF <; CBK69AAB7B D4EF6BD4 A9-
B5IB8<@O9 Q?9@9AFO @<A9D4?PAB7B C<F4A<я, C9D96B8яF <I 6 BD74A<K9E><9 EB98<A9A<я E6B<I 
BD74AB6 < F9@ E4@O@ CD98BID4AяRF BF 6OM9?4K<64A<я <; CBK6O. � D9;G?PF4F9 89яF9?PABEF< 
D4EF9A<= < CBK69AAOI @<>DBBD74A<;@B6 A4>4C?<649FEя BD74A<K9E>B9 69M9EF6B, EB89D:4M99 
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@<A9D4?PAOI 69M9EF6 я6?я9FEя <;5<D4F9?PA4я ECBEB5ABEFP, FB 9EFP ECBEB5ABEFP <I GE64<64FP 
<; 6A9LA9= ED98O FB?P>B F9 Q?9@9AFO, >BFBDO9 A9B5IB8<@O D4EF9A<я@ 8?я E<AF9;4 BD74A<K9-
E><I 69M9EF6, 4 @<>DBBD74A<;@4@ 8?я D4;@AB:9A<я < EGM9EF6B64A<я. �?47B84Dя 5<B?B7<K9-
E>B= CB7?BF<F9?PAB= ECBEB5ABEF< >BDA964я E<EF9@4 5B5B6OI < A9>BFBDOI 8DG7<I >G?PFGD 
ECBEB5A4 GE64<64FP HBEHBD, >4?PJ<= < @47A<= <; 7?G5B><I E?B96 CBK6O < C9D9ABE<FP <I 6 
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H<;<B?B7<K9E>4я DB?P. 
�R5B= I<@<K9E><= Q?9@9AF, CD<EGFEF6GRM<= 6 ED989 B5<F4A<я, @B:9F 5OFP 

B5A4DG:9A < 6 D4EF9A<<, B8A4>B I<@<K9E><= EBEF46 D4EF9A<я A9 BFB5D4:49F 97B CBFD95ABEF< 
6 C<F4F9?PAOI 69M9EF64I. � A4K4?G XX 6. 5O?B 6OяEA9AB, KFB 8?я ABD@4?PAB7B D4;6<F<я < 
:<;A989яF9?PABEF< D4EF<F9?PAOI BD74A<;@B6 <@ A9B5IB8<@O E9@P Q?9@9AFB6 @<A9D4?PAB7B 
C<F4A<я: N, P, S, K, Ca, Mg < Fe. #B;:9 5O?4 GEF4AB6?9A4 CBFD95ABEFP D4EF9A<= 9M9 6 CяF< 
Q?9@9AF4I: Cu, Mn, Mo, Zn < B. 1F< Q?9@9AFO <7D4RF BCD989?9AAGR DB?P 6 B5@9A9 69M9EF6 
6E9I D4EF<F9?PAOI BD74A<;@B6, < CD< BFEGFEF6<< B8AB7B <; A<I :<;AP 5O?4 5O A96B;@B:A4.  

� 1939 7. 5O?B EHBD@G?<DB64AB FDB=AB9 CD46<?B �DABA4, EB7?4EAB >BFBDB@G Q?9@9AF 
CD<;A49FEя A9B5IB8<@O@ 6 E?GK49, 9E?<: 1) D4EF9A<9 59; A97B A9 @B:9F ;4>BAK<FP E6B= 
:<;A9AAO= J<>?; 2) 8DG7B= Q?9@9AF A9 @B:9F ;4@9A<FP HGA>J<R <;GK49@B7B Q?9@9AF4; 3) 
Q?9@9AF A9CBED98EF69AAB 6>?RK9A 6 @9F45B?<;@ D4EF9A<я.  

!4 BEAB69 >B?<K9EF69AAB= CBFD95ABEF< < EB89D:4A<я 6 D4EF9A<яI @<A9D4?PAO9 
Q?9@9AFO CB8D4;89?яRF A4 @4>DB- < @<>DBQ?9@9AFO. #<F4F9?PAO9 Q?9@9AFO, >BFBDO9 
CB7?BM4RFEя D4EF9A<я@< <; EG5EFD4F4 6 5B?PL<I >B?<K9EF64I (EB89D:4A<9 <I 6 ;B?9 5B?99 
0,130,01 %), A4;O64RF @4>DBQ?9@9AF4@<, 4 A9B5IB8<@O9 6 ;A4K<F9?PAB @9APL9@ >B?<K9EF69 
(EB89D:4A<9 6 ;B?9 A<:9 0,001 %) 3 @<>DBQ?9@9AF4@<. � @4>DBQ?9@9AF4@ BFABEяFEя K, Ca, 
Mg, N, P, S, 8?я 74?BH<FB6 6 84AAGR 7DGCCG E?98G9F 8B546<FP Na < Cl. � @<>DBQ?9@9AF4@ 
BFABEяFEя Mn, Zn, Cu, B, Mo, Cl. CB E6B<@ >B?<K9EF69AAO@ C4D4@9FD4@ 6 D4EF9A<< Fe 
D4ECB?4749FEя A4 7D4A<J9 @4>DB- < @<>DBQ?9@9AFB6. �B8BDBE?я@ A9B5IB8<@ B8<A <?< 
A9E>B?P>B <; E?98GRM<I Q?9@9AFB6: %B, Si, I, V. !9>BFBDO@ 6OEL<@ D4EF9A<я@ FD95GRFEя S9 
< Si. 

� D4EF<F9?PAB@ BD74A<;@9 @4>DBQ?9@9AFO 6OCB?AяRF EG5EFD4FAGR < D97G?яFBDAGR 
DB?P. %G5EFD4FA4я DB?P 84AAOI Q?9@9AFB6 ;4>?RK49FEя 6 FB@, KFB BA< 6IB8яF 6 EBEF46 



BD74A<K9E><I 69M9EF6, я6?яRM<IEя EFDB<F9?PAO@ @4F9D<4?B@ >?9F><. �4> EBEF46A4я K4EFP 
@9@5D4A, H9D@9AFB6, C9D9ABEK<>B6 Q?9>FDBA-FD4AECBDFAOI J9C9= HBFBE<AF9;4 < 8OI4A<я, 
4CC4D4F4 E<AF9;4 59?>4 Q?9@9AFO @<A9D4?PAB7B C<F4A<я D97G?<DGRF E>BDBEFP BEAB6AOI 
H<;<B?B7<K9E><I < 5<BI<@<K9E><I CDBJ9EEB6 D4EF9A<=. 

 

4. $<;<B?B7<K9E><9 BEAB6O CD<@9A9A<я D97G?яFBDB6 DBEF4 6 E9?PE>B@ IB;я=EF69. 

� 9EF9EF69AAOI 5<BJ9AB;4I CB7?BM9AAO9 <; CBK6O EB98<A9A<я K4EF<KAB 6B;6D4M4-
RFEя E BC46L<@< ?<EFPя@<, 69F>4@<, I6B9=. % G5D4AAO@ GDB:49@ E9?PE>BIB;я=EF69AAOI D4E-
F9A<= CB7?BM9AAO9 69M9EF64 <; CBK6O GEFD4AяRFEя. �9?<K<A4 6OABE4 @<A9D4?PAOI Q?9@9A-
FB6 ;46<E<F BF 6<84 D4EF9A<я, GDB:4=ABEF< < CBK69AAB->?<@4F<K9E><I GE?B6<=. "6BMAO9 
>G?PFGDO, >4DFBH9?P, @AB7B?9FA<9 FD46O 6OABEяF 5B?PL9 Q?9@9AFB6 C<F4A<я, K9@ ;9DAB6O9. 

�?я CD98BF6D4M9A<я <EFBM9A<я CBK6O < CB?GK9A<я 6OEB><I GDB:496 E9?PE>BIB;я=-
EF69AAOI >G?PFGD A9B5IB8<@B 6A9E9A<9 G8B5D9A<=. %BCBEF46?яя >B?<K9EF6B Q?9@9AFB6 6 
CBK69 < D4EF9A<< E 69?<K<AB= GDB:4я, 2. �<5<I EHBD@G?<DB64? ;4>BA @<A<@G@4 <?< ;4>BA 
B7D4A<K<64RM<I H4>FBDB6. %B7?4EAB QFB@G ;4>BAG, 69?<K<A4 GDB:4я ;46<E<F BF >B?<K9EF64 
FB7B Q?9@9AF4, >BFBDO= A4IB8<FEя 6 CBK69 6 BFABE<F9?PAB@ @<A<@G@9. '69?<K9A<9 EB89D:4-
A<я QFB7B Q?9@9AF4 6 CBK69 ;4 EK9F 6A9E9A<я G8B5D9A<= 5G89F CD<6B8<FP > 6B;D4EF4A<R GDB:4я 
8B F9I CBD, CB>4 6 @<A<@G@9 A9 B>4:9FEя 8DG7B= Q?9@9AF. #B;:9 5O?B GEF4AB6?9AB A4?<K<9 G 
D4EF9A<= >D<F<K9E><I C9D<B8B6 CB BFABL9A<R > FB@G <?< <AB@G @<A9D4?PAB@G Q?9@9AFG, FB 
9EFP C9D<B84I 5B?99 6OEB>B= KG6EF6<F9?PABEF< D4EF9A<= > A98BEF4F>G QFB7B Q?9@9AF4 A4 BCD9-
89?9AAOI QF4C4I BAFB79A9;4. 1FB CB;6B?я9F D97G?<DB64FP EBBFABL9A<9 C<F4F9?PAOI 69M9EF6 
6 ;46<E<@BEF< BF H4;O D4;6<F<я < GE?B6<= ED98O. &4>, <;69EFAB, KFB 6 BE9AA<= C9D<B8 8?я 
B;<@OI >G?PFGD A9 D9>B@9A8G9FEя 6ABE<FP 4;BFAO9 G8B5D9A<я, F4> >4> BA< GE<?<64RF DBEFB-
6O9 CDBJ9EEO, EA<:4я GEFB=K<6BEFP D4EF9A<=. � BE9AA<= C9D<B8 A48B CDB6B8<FP CB8>BD@>< 
HBEHBDB@ < >4?<9@, 4 69EAB= 4;BFB@. 

% CB@BMPR G8B5D9A<= @B:AB D97G?<DB64FP A9 FB?P>B 69?<K<AG GDB:4я, AB < 97B >4K9-
EF6B. &4>, 8?я CB?GK9A<я ;9DA4 CL9A<JO E 6OEB><@ EB89D:4A<9@ 59?>4 A48B 6ABE<FP 4;BFAO9 
G8B5D9A<я, 4 8?я CB?GK9A<я CDB8G>FB6 E 6OEB><@ EB89D:4A<9@ >D4I@4?4 (A4CD<@9D, ;9DA4 
C<6B64D9AAB7B яK@9Aя <?< >?G5A< >4DFBH9?я) A9B5IB8<@O HBEHBD < >4?<=. �A9>BDA964я CB8-
>BD@>4 HBEHBDB@ A9;48B?7B 8B G5BD>< GE<?<649F BFFB> 4EE<@<?яFB6 <; ?<EFP96 E4I4DAB= 
E69>?O > >BDA9C?B84@ < F9@ E4@O@ G69?<K<649F 99 E4I4D<EFBEFP. 
%<EF9@4 G8B5D9A<= 4 QFB CDB7D4@@4 CD<@9A9A<я G8B5D9A<= 6 E96BB5BDBF9 E GK9FB@ D4EF9-
A<=-CD98L9EF69AA<>B6, C?B8BDB8<я CBK6O, >?<@4F<K9E><I GE?B6<=, 5<B?B7<K9E><I BEB59A-
ABEF9= D4EF9A<=, EBEF464 < E6B=EF6 G8B5D9A<=. %<EF9@4 G8B5D9A<= EB;849FEя E GK9FB@ >DG7B-
6BDBF4 69M9EF6 < <I 54?4AE4 6 ;9@?989?<<. �4?4AE C<F4F9?PAOI 69M9EF6 GK<FO649F CBEFGC?9-
A<9 <I 6 CBK6G E G8B5D9A<я@<, EG@@4DAO= D4EIB8 A4 HBD@<DB64A<9 GDB:496 < A9CDB8G>F<6-
AO9 CBF9D< 6 CBK69. !9B5IB8<@B9 GE?B6<9 HGA>J<BA<DB64A<я E<EF9@O G8B5D9A<= 4 QFB 
CD98BF6D4M9A<9 ;47Dя;A9A<я B>DG:4RM9= ED98O 6ABE<@O@< 6 CBK6G I<@<K9E><@< EB98<A9-
A<я@<. 
 

 

5. !<EF9@4 C<F4A<я ;9DAB5B5B6OI >G?PFGD 

%<EF9@4 G8B5D9A<я ;9DAB5B5B6OI >G?PFGD @<A9D4?PA4я, 6>?RK4RM4я BEAB6AB9 6A9E9-
A<9 < A9>BDA96GR CB8>BD@>G @<>DBG8B5D9A<я@<. !9CBED98EF69AAB9 6A9E9A<9 BD74A<K9E><I 
G8B5D9A<= (30 F/74) D9>B@9A8G9FEя FB?P>B CB8 >BD@B6O9 5B5O. #B8 6<>G, CB?96B= 7BDBI 4;BF-
AO9 G8B5D9A<я 6 8B;9 303 60 >7/74 8. 6. 6ABEяF CB8 CD98CBE96AGR >G?PF<64J<R:A4 CBK64I E 



EB89D:4A<9@ 7G@GE4 @9A99 1,8 % <?< CD< A95?47BCD<яFAOI GE?B6<яI 8?я 4;BFH<>E4J<< (89-
H<J<F 6?47<, A<;>4я F9@C9D4FGD4).#D<@9A9A<9 4;BF4 Q>BAB@<K9E>< 6O7B8AB ;4@9A<FP <AB>G-
?яJ<9= E9@яA ;9DAB5B5B6OI 54>F9D<4?PAO@ G8B5D9A<9@.  

�B;O 6A9E9A<я HBEHBDAOI < >4?<=AOI G8B5D9A<= ;46<EяF BF C?4A<DG9@B= GDB:4=AB-
EF< < EB89D:4A<я 8BEFGCAOI HBD@ QF<I 69M9EF6 6 CBK69. #B8 CBE96O ;9DAB5B5B6OI >G?PFGD 
<ECB?P;GRFEя CD4>F<K9E>< 6E9 6<8O HBEHBDAOI < >4?<=AOI G8B5D9A<=.%DB> 6A9E9A<я HBE-
HBDAOI < >4?<=AOI G8B5D9A<= 3 BE9APR CB8 ;я5?96GR 6EC4L>G. !4 ?97><I CBK64I, 789 QFB 
A96B;@B:AB <;-;4 BC4EABEF< 6O@O64A<я, >4?<=. 

 

6. !<EF9@4 G8B5D9A<= >4DFBH9?я 

%<EF9@4 G8B5D9A<= >4DFBH9?я - BD74AB-@<A9D4?PA4я. �B;4 BD74A<K9E><I G8B5D9A<= 6 
ED98A9@ EBEF46?я9F 50-60 F/74. �GKL<@< HBD@4@< BD74A<K9E><I G8B5D9A<= CB8 >4DFBH9?P я6-
?яRFEя EB?B@<EFO= A46B; < FBDHBA46B;AO9 >B@CBEFO. "D74A<K9E><9 G8B5D9A<я 6ABEяFEя BE9-
APR CB8 ;я5?96GR 6EC4L>G. �9E9AA99 6A9E9A<9 BD74A<K9E><I G8B5D9A<= CD<6B8<F > ;489D:>9 
EDB>B6 CB?96OI D45BF. 

(BEHBD < >4?<= 8B 70% 6ABE<@ E BE9A< CB8 ;я5?96GR 6EC4L>G. �;BF 10-15% E BE9A<, 
B>B?B 20% C9D98 CBE48>B= < 8B 70% CB 6979F4J<< 6 CB8>BD@>G. 

"EB59AABEF< C<F4A<я >4DFBH9?я: 
− D4EFяAGFO= C9D<B8 CBFD95?9A<я Q?9@9AFB6 C<F4A<я: ;4>4AK<649FEя 6 C9D<B8 >?G5A9B5-
D4;B64A<я; 

− <ECB?P;B64A<9 Q?9@9AFB6 C<F4A<я @4F9D<AE>B7B >?G5Aя; 
− <;5OFB> 4;BF4 G69?<K<649F >B?<K9EF6B >DGCAOI >?G5A9=, A<FD4FB6, GIG8L49F EBID4A-
ABEFP; 

− 59;I?BDAO9 FG>< G69?<K<64RF K<E?B >?G5A9= ED98A97B D4;@9D4, >D4I@4? < 897GEF4J<-
BAAGR BJ9A>G; 

− 6OEB><9 8B;O A46B;4 GIG8L4RF 6>GEB6O9 >4K9EF64 < FB64DAO= 6<8; 
 

7. �EB59AABEF< C<F4A<я >G>GDG;O 

�G>GDG;4 C?BIB GE64<649F C<F4F9?PAO9 69M9EF64 <; FDG8AB-D4EF6BD<@OI EB98<A9A<=, 
6O89D:<649F CB6OL9AAGR >BAJ9AFD4J<R EB?9= 6 CBK69, 4 F4>:9 6OEB><9 8B;O @<A9D4?PAOI 
G8B5D9A<= 6 CD<>BDA96B= ;BA9. 

�;BF BEB59AAB A9B5IB8<@ >G>GDG;9 CD< CBя6?9A<< 6-7 ?<EF4, >B784 ;4>?48O64RFEя @9-
F9?>< < CBK4F><. (BEHBD FD95G9FEя >G>GDG;9 CBE?9 CBя6?9A<я 6EIB8B6 8?я ?GKL97B D4;6<F<я 
>BDA9=, 4 F4>:9 6 H4;O J69F9A<я < B5D4;B64A<я ;9DA4. !98BEF4FB> HBEHBD4 6 CBK69 ;489D:<-
649F DBEF < D4;6<F<9 J69F>B6 < ;9D9A 6 CBK4F>9. �4?<= A9B5IB8<@ A4 CDBFя:9A<< 6E9= 6979F4-
J<< >G>GDG;O, A98BEF4FB> 97B 6 CBK69 ECBEB5EF6G9F CB?974A<R QFB= >G?PFGDO, BEB59AAB 6 
G6?4:A9AAO9 7B8O. 

�B;4 CB8EF<?BKAB7B A46B;4 CB8 >G>GDG;G EBEF46?я9F 60-80 F/74. �GKL<@ EDB>B@ CD<@9-
A9A<я я6?я9FEя 6A9E9A<9 97B BE9APR CB8 6EC4L>G. #B8 >G>GDG;G @B:AB 6ABE<FP :<8><= 59E-
CB8EF<?BKAO= A46B; 6 8B;4I, EBBF69FEF6GRM<I EB89D:4A<R 6 A9@ 4;BF4 8B 200 >7/74. 

 

">BAK4F9?PAO9 D9;G?PF4FO B5GK9A<я (HBD@<DB64A<я >B@C9F9AJ<=) BCD989?яRFEя CB-
ED98EF6B@ C9D96B84 54??B6, A45D4AAOI EFG89AFB@ 6 CDBJ9EE9 BE6B9A<я 8<EJ<C?<AO, 6 BJ9A><: 

3 54;B6O= GDB69AP EHBD@<DB64AABEF< >B@C9F9AJ<< EK<F49FEя 8BEF<7AGFO@ 9E?< D9-
;G?PF4F B5GK9A<я EBBF69FEF6G9F BJ9A>9 «G8B6?9F6BD<F9?PAB» (50 8B 64 D9=F<A7B6OI 54??B6); 



3 CB6OL9AAO= GDB69AP EHBD@<DB64AABEF< >B@C9F9AJ<< EK<F49FEя 8BEF<7AGFO@, 9E?< 
D9;G?PF4F B5GK9A<я EBBF69FEF6G9F BJ9A>4@ «IBDBLB» (65-85 D9=F<A7B6OI 54??B6) < «BF?<KAB» 
(86-100 D9=F<A7B6OI 54??B6). 

 

4 �� 3��� � �������3 ���"� ��� 

� ����#"�'��� �""�!"�&�� 

 

(BD@4 CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9 Q>;4@9A 

#B6FBDA4я CDB@9:GFBKA4я 4FF9EF4J<я CB 8<EJ<C?<A9 CDB6B8<FEя E <ECB?P;B64A<9@ ;484A<= 
8?я BJ9A>< EHBD@<DB64AABEF< >B@C9F9AJ<= A4 54;B6B@ GDB6A9 CB 6E9@ @B8G?я@, 6IB8яM<@ 6 
EFDG>FGDG 8<EJ<C?<AO ;4 E9@9EFD, CB <FB74@ >BFBDB7B EFG89AF <@99F 4>489@<K9E>GR ;48B?-
:9AABEFP 6 HBD@9 >B@CPRF9DAB7B F9EF<DB64A<я. 
 

"45?<J4 4 – �D<F9D<< BJ9A>< EHBD@<DB64AABEF< >B@C9F9AJ<= 

�B8 < A4<@9AB64A<9 <A8<>4FBD4 8BEF<:9-
A<я >B@C9F9AJ<< 

(K4EF< >B@C9F9AJ<<) 

�D<F9D<< BJ9A<64A<я EHBD@<DB64AABEF< 
>B@C9F9AJ<< (K4EF< >B@C9F9AJ<<) 

A4 54;B6B@ GDB6A9 
EBBF69FEF6G9F BJ9A>9 «G8B6?9F6BD<F9?PAB» 

50-64% BF @4>E<@4?PAB7B 54??4 
��BE-1. %CBEB59A D4;D45BF4FP EFD4F97<R 
D4;6<F<я D4EF9A<96B8EF64 6 BD74A<;4J<< 

��. $4;D454FO649F E<EF9@O @9DBCD<яF<= 
CB GCD46?9A<R >4K9EF6B@ < 59;BC4EAB-
EFPR D4EF9A<96B8K9E>B= CDB8G>J<< 

%FG89AF ECBEB59A D4;D45BF4FP E<EF9@G @9-
DBCD<яF<= CB GCD46?9A<R >4K9EF6B@ < 59;-
BC4EABEFPR D4EF9A<96B8K9E>B= CDB8G>J<<, 
AB <ECOFO649F FDG8ABEF< CD< CD46<?PAB@ 

CB85BD9 @9DBCD<яF<= 
 


