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1. #�%#"$& ("!�� "*�!"+!/) %$��%&� 

 

1.1. "5?4EFP CD<@9A9A<S 

(BA8 BJ9ABKAOI ED98EF6 (("%)  A9BFN9@?9@4S K4EFP D45BK9= 
CDB7D4@@O 8<EJ<C?<AO «(GA>J<BA4?PA4S 79A9F<>4» < CD98A4;A4K9A 8?S 
>BAFDB?S < BJ9A>< 8BEF<:9A<= EFG89AFB6, BE6B<6L<I CDB7D4@@G 
8<EJ<C?<AO.  

1.2. *9?< < ;484K< HBA84 BJ9ABKAOI ;A4A<= 

*9?P ("%  GEF4AB6<FP EBBF69FEF6<9 GDB6AS CB87BFB6>< B5GK4RM97BES 
FD95B64A<S@ (�"% �" @47<EFD4FGD4 C A4CD46?9A<R CB87BFB6>< 06.04.01 

�<B?B7<S GF69D:89AAO@ CD<>4;B@  <A<EF9DEF64 A4G>< < 6OEL97B 
B5D4;B64A<S $BEE<=E>B= (989D4J<< BF 11 467GEF4 2020 7. №934 < 
#DBH9EE<BA4?PAO@ EF4A84DFB@, GF69D:89AAO@ #D<>4;B@  <A<EF9DEF64 
FDG84 < EBJ<4?PAB= ;4M<FO $BEE<=E>B= (989D4J<< «"5 GF69D:89A<< 
CDBH9EE<BA4?PAB7B EF4A84DF4» BF 18 B>FS5DS 2013 7. №544A (E <;@9A9A<9@); 
#DBH9EE<BA4?PAO@ EF4A84DFB@, GF69D:89AAO@ #D<>4;B@  <A<EF9DEF64 
FDG84 < EBJ<4?PAB= ;4M<FO $BEE<=E>B= (989D4J<< «"5 GF69D:89A<< 
CDBH9EE<BA4?PAB7B EF4A84DF4» BF 22 @4S 2017 7. №432A; #DBH9EE<BA4?PAO@ 
EF4A84DFB@, GF69D:89AAO@ #D<>4;B@  <A<EF9DEF64 FDG84 < EBJ<4?PAB= 
;4M<FO $BEE<=E>B= (989D4J<< «"5 GF69D:89A<< CDBH9EE<BA4?PAB7B 
EF4A84DF4» BF 16 E9AFS5DS 2022 7. №561A. 

 

1.3. #9D9K9AP >B@C9F9AJ<=, HBD@<DG9@OI 6 CDBJ9EE9 BE6B9A<S 
BEAB6AB= B5D4;B64F9?PAB= CDB7D4@@O 

#DBJ9EE BE6B9A<S 8<EJ<C?<AO A4CD46?9A A4 HBD@<DB64A<9 E?98GRM<I 
>B@C9F9AJ<= < <A8<>4FBDB6 <I 8BEF<:9A<S: 

 

�B8 CB (�"% "� �A8<>4FBD 8BEF<:9A<S 

"#�-1 
"#�-1.1, "#�-1.2 

 

#�-2  

 

1.4. 1F4CO HBD@<DB64A<S >B@C9F9AJ<= < ED98EF64 BJ9A<64A<S 
GDB6AS <I EHBD@<DB64AABEF< 

1F4CO HBD@<DB64A<S 
>B@C9F9AJ<= 

�B@C9F9AJ<< �BAFDB?PAB-BJ9ABKAO9 
ED98EF64 / ECBEB5 
BJ9A<64A<S 

�6989A<9 6 GK95AGR 8<EJ<C?<AG 
«(GA>J<BA4?PA4S 79A9F<>4». 
�A:9A9DAO9 AG>?94;O, CRISPR < 
4AABF4J<S 79AB@4. 

"#�-1, #�-2 #B87BFB6>4 > 
CD4>F<K9E><@ ;4ASF<S@, 
CD9;9AF4J<<, 8B>?48O, 

>BAEC9>F<DB64A<9 F9@ 

&D4AE>D<CFB@<>4.   "#�-1, #�-2  
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#DBF9B@<>4. 

"#�-1, #�-2 #B87BFB6>4 > 
CD4>F<K9E><@ ;4ASF<S@, 
CD9;9AF4J<<, 8B>?48O, 

>BAEC9>F<DB64A<9 F9@ 

(GA>J<BA4?PAB9 <EE?98B64A<9 
5<B?B7<K9E><I B5N9>FB6. 
 

"#�-1, #�-2 #B87BFB6>4 > 
CD4>F<K9E><@ ;4ASF<S@, 
CD9;9AF4J<<, 8B>?48O, 

>BAEC9>F<DB64A<9 F9@ 

 B5<?PAO9 79A9F<K9E><9 
Q?9@9AFO < CB6FBDSRM<9ES 
CBE?98B64F9?PABEF<. 

"#�-1, #�-2 #B87BFB6>4 > 
CD4>F<K9E><@ ;4ASF<S@, 
CD9;9AF4J<<, 8B>?48O, 

>BAEC9>F<DB64A<9 F9@ 

�9AB@ K9?B69>4: EFDG>FGDAO9 < 
HGA>J<BA4?PAO9 79AO. 

"#�-1, #�-2  

#DB@9:GFBKA4S 4FF9EF4J<S "#�-1, #�-2 �4K9F  (GEFAO=) 
 

1.5. "C<E4A<9 CB>4;4F9?9= HBD@<DB64A<S >B@C9F9AJ<=  
�B8 CB (�"% "� �A8<>4FBD 

8BEF<:9A<S 

$9;G?PF4FO B5GK9A<S  
CB  8<EJ<C?<A9 

"5M9CDBH9EE<BA4?PAB= 

"#�-1 
"#�-1.1, "#�-1.2 

 

�A49F: 4>FG4?PAO9 CDB5?9@O 
6 B5?4EF< 79AB@AOI 
<EE?98B64A<=.  
'@99F: 4A4?<;<DB64FP 
F9A89AJ<< D4;6<F<S A4GKAOI 
<EE?98B64A<= < CD4>F<K9E><I 
D4;D45BFB> 6 EH9D9 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<.  
�?4899F A46O>4@<: CD<@9ASFP 
HGA84@9AF4?PAO9 
5<B?B7<K9E><9 CD98EF46?9A<S 
< EB6D9@9AAO9 
@9FB8B?B7<K9E><9 CB8IB8O 
8?S CBEF4AB6>< < D9L9A<S 
AB6OI A9EF4A84DFAOI ;484K 6 
EH9D9 CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 

#DBH9EE<BA4?PAB= 

#�-2  �A49F: 5<B?B7<K9E><9 54;O 
84AAOI, @9FB8O D45BFO E 
A4GKAB= <AHBD@4J<9=, 
BEAB6AO9 F9BD9F<K9E><9 < 
Q>EC9D<@9AF4?PAO9 @9FB8O < 
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ED98EF64 D9L9A<S ;484K 6 
B5?4EF< 79A9F<>4. 
'@99F: HBD@G?<DB64FP J9?< < 
;484K< A4GKAOI <EE?98B64A<= 
6 B5?4EF< 79A9F<>4 
�?4899F A46O>4@<: 
E4@BEFBSF9?PAB 
HBD@G?<DB64FP J9?< < ;484K< 
A4GKAOI <EE?98B64A<= 6 
B5?4EF< 79A9F<><;  
B5BEAB64AAB 6O5<D4FP 
F9BD9F<K9E><9 < 
Q>EC9D<@9AF4?PAO9 @9FB8O < 
ED98EF64 D9L9A<S 
EHBD@G?<DB64AAOI ;484K. 

 

1.6. �D<F9D<< BJ9A<64A<S >B@C9F9AJ<= A4 D4;AOI QF4C4I <I 
HBD@<DB64A<S 

�4??O, >BFBDO9 CB?GK4RF EFG89AFO BKAB= HBD@O B5GK9A<S 

�<8 GK95AB= D45BFO �B?<K9EF6B 
54??B6 

1 E9@9EFD 
�OCB?A9A<9 ?45BD4FBDAOI D45BF  36 

%4@BEFBSF9?PA4S D45BF4 (D9H9D4F) 14 

�4K9F 50 

�FB7B ;4 E9@9EFD: 100 

 

 

�4??O, >BFBDO9 CB?GK4RF EFG89AFO BKAB-;4BKAB= HBD@O B5GK9A<S 

�<8 GK95AB= D45BFO �B?<K9EF6B 
54??B6 

1 E9@9EFD 
�OCB?A9A<9 ?45BD4FBDAOI D45BF  36 

%4@BEFBSF9?PA4S D45BF4 (D9H9D4F) 14 

�4K9F 50 

�FB7B ;4 E9@9EFD: 100 

 

!4>BC<F9?PA4S E<EF9@4 BJ9A<64A<S CB 100-54??PAB= L>4?9 
+9FOD9I54?-

?PA4S 
E<EF9@4 
BJ9A<64A<S 
Q>;4@9A4  

100-

54??PA4
S L>4?4 

�G>69AA4S L>4?4, EBBF69FEF6GRM4S 
100-54??PAB= L>4?9 

%<EF9@4  
BJ9A<64A
<S 

;4K9F4 
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"F?<KAB 90–100 � – BF?<KAB – F9BD9F<K9E>B9 
EB89D:4A<9 >GDE4 BE6B9AB CB?ABEFPR, 
59; CDB59?B6; A9B5IB8<@O9 
CD4>F<K9E><9 A46O>< D45BFO E 
BE6B9AAO@ @4F9D<4?B@ EHBD@<DB64AO; 
6E9 CD98GE@BFD9AAO9 CDB7D4@@B= 
B5GK9A<S GK95AO9 ;484A<S 6OCB?A9AO, 
>4K9EF6B <I 6OCB?A9A<S BJ9A9AB K<E?B@ 
54??B6, 5?<;><@ > @4>E<@4?PAB@G 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�4KF9AB 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)BDBLB 83–89 � – BK9AP IBDBLB – F9BD9F<K9E>B9 
EB89D:4A<9 >GDE4 BE6B9AB CB?ABEFPR, 
59; CDB59?B6; A9B5IB8<@O9 
CD4>F<K9E><9 A46O>< D45BFO E 
BE6B9AAO@ @4F9D<4?B@ 6 BEAB6AB@ 
EHBD@<DB64AO; 6E9 CD98GE@BFD9AAO9 
CDB7D4@@B= B5GK9A<S GK95AO9 ;484A<S 
6OCB?A9AO, >4K9EF6B 6OCB?A9A<S 
5B?PL<AEF64 <; A<I BJ9A9AB K<E?B@ 
54??B6, 5?<;><@ > @4>E<@4?PAB@G 

)BDBLB 75–82 % – IBDBLB – F9BD9F<K9E>B9 EB89D:4A<9 
>GDE4 BE6B9AB CB?ABEFPR; A9>BFBDO9 
CD4>F<K9E><9 A46O>< D45BFO 
E BE6B9AAO@ @4F9D<4?B@ EHBD@<DB64AO 
A98BEF4FBKAB;  6E9 CD98GE@BFD9AAO9 
CDB7D4@@B= B5GK9A<S GK95AO9 ;484A<S 
6OCB?A9AO, >4K9EF6B 6OCB?A9A<S 
A< B8AB7B <; A<I A9 BJ9A9AB 
@<A<@4?PAO@ K<E?B@ 54??B6, 
A9>BFBDO9 6<8O ;484A<= 6OCB?A9AO 
E BL<5>4@< 

'8B6?9F6B- 
D<F9?PAB 

63–74 D – G8B6?9F6BD<F9?PAB – F9BD9F<K9E>B9 
EB89D:4A<9 8<EJ<C?<AO BE6B9AB 
K4EF<KAB, AB CDB59?O A9 ABESF 
EGM9EF69AAB7B I4D4>F9D4; A9B5IB8<@O9 
CD4>F<K9E><9 A46O>< D45BFO 
E BE6B9AAO@ @4F9D<4?B@ 6 BEAB6AB@ 
EHBD@<DB64AO; 5B?PL<AEF6B 
CD98GE@BFD9AAOI CDB7D4@@B= B5GK9A<S 
GK95AOI ;484A<= 6OCB?A9AB, A9>BFBDO9 
<; 6OCB?A9AAOI ;484A<=, EB89D:4F 
BL<5>< 

'8B6?9F6B-
D<F9?PAB 

50–62 E – CBED98EF69AAB – F9BD9F<K9E>B9 
EB89D:4A<9 >GDE4 BE6B9AB K4EF<KAB; 
A9>BFBDO9 CD4>F<K9E><9 A46O>< D45BFO 
A9 EHBD@<DB64AO, @AB7<9 
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CD98GE@BFD9AAO9 CDB7D4@@B= B5GK9A<S 
GK95AO9 ;484A<S A9 6OCB?A9AO ?<5B 
>4K9EF6B 6OCB?A9A<S A9>BFBDOI <; A<I 
BJ9A9AB K<E?B@ 54??B6, 5?<;><@ > 
@<A<@4?PAB@G 

!9G8B6?9F6B
-D<F9?PAB 

21–49 FX – A9G8B6?9F6BD<F9?PAB – 
F9BD9F<K9E>B9 EB89D:4A<9 >GDE4 
BE6B9AB K4EF<KAB; A9B5IB8<@O9 
CD4>F<K9E><9 A46O>< D45BFO 
A9 EHBD@<DB64AO; 5B?PL<AEF6B 
CD98GE@BFD9AAOI CDB7D4@@B= 
B5GK9A<S GK95AOI ;484A<= 
A9 6OCB?A9AB ?<5B >4K9EF6B 
<I 6OCB?A9A<S BJ9A9AB K<E?B@ 54??B6, 
5?<;><@ > @<A<@4?PAB@G; CD< 
8BCB?A<F9?PAB= E4@BEFBSF9?PAB= 
D45BF9 A48 @4F9D<4?B@ >GDE4 6B;@B:AB 
CB6OL9A<9 >4K9EF64 6OCB?A9A<S 
GK95AOI ;484A<= 

 

!9 ;4KF9AB 

!9G8B6?9F6B
-D<F9?PAB 

0–20 F – A9G8B6?9F6BD<F9?PAB – 
F9BD9F<K9E>B9 EB89D:4A<9 >GDE4 
A9 BE6B9AB; A9B5IB8<@O9 CD4>F<K9E><9 
A46O>< D45BFO A9 EHBD@<DB64AO; 6E9 
6OCB?A9AAO9 GK95AO9 ;484A<S 
EB89D:4F 7DG5O9 BL<5><, 
8BCB?A<F9?PA4S E4@BEFBSF9?PA4S D45BF4 
A48 @4F9D<4?B@ >GDE4 A9 CD<6989F 
> >4>B@G-?<5B ;A4K<@B@G CB6OL9A<R 
>4K9EF64 6OCB?A9A<S GK95AOI ;484A<= 

 

 

2. �"!&$"�0!"-"*�!"+!/� %$��%&�� 

 

2.1 "J9ABKAO9 ED98EF64 F9>GM97B >BAFDB?S  
 

�BCDBEO 8?S GEFAB7B BCDBE4: 
1 �D4F>4S <EFBD<S 6B;A<>AB69A<S 79A9F<>< < 79AB@<><. 
2 %FDG>FGD4 79AB@4. (GA>J<BA4?PAO9 E6S;<. 
3 �9AB@ K9?B69>4. (GA>J<BA4?PAO9 E6S;<.  
4 �<DGEAO= 79AB@. (GA>J<BA4?PAO9 E6S;<. 
5 "EB59AABEF< 79AB@4 D4EF9A<=. (GA>J<BA4?PAO9 E6S;<. 
6 $4;@9DO 79AB@B6 < IDB@BEB@O. (GA>J<BA4?PAO9 E6S;<. 
7 #B?AB79AB@AB9 E9>69A<DB64A<9 
8 �<B<AHBD@4F<K9E><9 @9FB8O <EE?98B64A<S 79AB@4 
9 %9>69A<DB64A<9. %5BD>4 79AB@4 
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10   9FB8O CBF9D< HGA>J<< 79AB6.  GF479A9;. 
11  �9A9F<K9E>4S 7B@B?B7<S. %IB8EF6B 79AB6 < 59?>B6. 

 

2.2 &9@O 8?S CB87BFB6>< @G?PF<@98<=AOI 
CD9;9AF4J<=/8B>?48B6: 

1. �89AF<H<>4J<S HGA>J<< 79A4. 
2. �9AAO9 E9F<. 

 

2.3 �484A<S 8?S CD4>F<K9E><I ;4ASF<=: 

' D4EF9A<= A4<5B?99 7?G5B>B <;GK9A4 79AA4S E9FP D4;6<F<S J69F>4 
Arabidopsis thaliana, I4D4>F9D<;GRM4SES 5?BKABEFPR < <9D4DI<KABEFPR.  

$4;6<F<9 J69F>4 BCD989?S9FES E?B:AB= 79AAB= E9FPR, >BAFDB?<DGRM9= 
HBD@<DB64A<9 @9D<EF9@O EBJ69F<S, B5D4;B64A<9 A4 A9= @9D<EF9@O J69F>4, 
8<HH9D9AJ<DB6>G ;4K4F>B6 BD74AB6 J69F>4 < <I EC9J<H<>4J<R 6 BD74AO. 
(BD@<DB64A<9 BD74AB6 J69F>4 89F9D@<A<DG9FES >BAJ9AFD<K9E><@< >DG74@< 
C4FF9DAB6 Q>ECD9EE<< CB F.A. ��%-@B89?<. � CDBJ9EE9 GK4EF6GRF 7DGCCO 
MADS-79AB6, 4>F<6AOI (<?< A94>F<6AOI) 6 @9D<EF9@9 J69F>4: A (E9@9=EF6B 
AP1-CB8B5AOI 59?>B6), B (E9@9=EF6B AP3/PI-CB8B5AOI 59?>B6) < % 
(E9@9=EF6B AG-CB8B5AOI 59?>B6). �;B5D4;<F9 79AAGR E9FP D4;6<F<S BD74AB6 
J69F>4. 
 

2.4 "J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<<  
 

�BCDBEO > Q>;4@9AG: 
1.(GA>J<BA4?PA4S 79A9F<>4 >4> A4G>4. #D98@9F < ;484K< 

HGA>J<BA4?PAB=  79A9F<><. 
2.&9IAB?B7<K9E><9 CD98CBEO?>< 6B;A<>AB69A<S HGA>J<BA4?PAB= 

79AB@<><. 
3.%FDB9A<9 79AB6 CDB- < QG>4D<BF. 
4. (GA>J<< EFDG>FGDAOI 79AB6. 
5. 9I4A<;@O D94?<;4J<< 89=EF6<S EFDG>FGDAOI < HGA>J<BA4?PAOI 

79AB6. 
6. $4;?<K<S 6 K4EFBF4I 4??9?9=, 64:AOI 8?S H<;<B?B7<< < ;8BDB6PS 

K9?B69>4 79AB6 (D4;?<K4RM<IES CB B8ABAG>?9BF<8AB@G CB?<@BDH<;@G 
(SNPs). 

7."F?<K<S 79AB@B6 D4EF9A<= BF 79AB@B6 :<6BFAOI. 
8. �AFDBAO, <I ;A4K9A<9 < CDB<EIB:89A<9. 
9.*<EFDBAO, <I ;A4K9A<9 < CDB<EIB:89A<9. 
10. �A4K9A<9 EC?4=E<A74 8?S HGA>J<< 79AB6. 
11. #B?<J<EFDBAAO9 79AO. 
12.�4D<459?PABEFP 79AB@4 6 D4;?<KAOI 7DGCC4I BD74A<;@B6. 
13. B8<H<>4J<S IDB@4F<A4 < @9F<?<DB64A<9 �!�. 
14..  B8<H<>4J<S 7<EFBAB6, BCD989?SRM4S HGA>J<R QC<79AB@4. 



 8 

15. -C<79A9F<K9E>4S D97G?SJ<S Q>ECD9EE<< 79AB6 < H9ABF<C4. 
16. -C<79A9F<K9E><9 @9I4A<;@O, B7D4A<K<64RM<9 F>Fи?>Fе=F=>EFь 

>?9FB>. 
17.%9>69A<DB64A<9 >4> «;B?BFB= EF4A84DF» 8?S <89AF<H<>4J<< >4> 

<;69EFAOI, F4> < AB6OI 64D<4AFB6 79AB@AB= �!�. 
18. 9FB8O CBF9D< HGA>J<< 79AB6.  GF479A9;. 
19. �9AAO9 E9F< D4;6<F<S BD74AB6 < F>4A9= 6 BD74A<;@9. 
20.%CBEB5 @B89?<DB64A<S 79AAOI E9F9=. 
21.(9ABF<C, 79A9F<K9E>4S E97D974J<S < FD4AE@<EE<BAAO= 4A4?<; 

74@9FBH<FAOI < Q@5D<B?9F4?PAOI @GF4AFB6. 
22.�4> D45BF49F @9FB8 <AE9DJ<BAAB7B @GF479A9;4 < 8?S K97B BA 

<ECB?P;G9FES? 

23.�9A9F<K9E>4S 7B@B?B7<S. %IB8EF6B 79AB6 < 59?>B6. 
24.�A4?<; FD4AE>D<CFB@B6 < CDBF9B@B6 8?S <;GK9A<S HGA>J<< 79AB6. 
25.+FB F4>B9 E<ABA<@<KAO9 < A9E<ABA<@<KAO9 4@<AB><E?BFO?  
26.(GA>J<BA4?PAO9 4A4?<;O, >BFBDO9 <;@9DSRF 4>F<6ABEFP 
D97G?SFBDAB7B Q?9@9AF4 FD4AE>D<CJ<<. 
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