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5) C?RE-@<AGE @9FB8 CB %9A79DG; 
6) @9FB8 A<>-FD4AE?SJ<< CB %9A79DG; 
7) @9FB8 I<@<K9E>B= 897D484J<< �!� CB  4>E4@G-�<?59DFG. 
3. +FB <@99F A4<5B?PLGR 8?<AG: 
4) >BAF<7; 
5) E>4HHB?8; 
6) D<8; 
7) B?<7BAG>?9BF<8. 
4. (?RBDBHBD > AG>?9BF<8G-F9D@<A4FBDG CD<L<64RF: 
4) > 5’->BAJG; 
5) > 3’->BAJG; 
6) > 5’->BAJG < > 3’->BAJG; 
7) > BEAB64A<R. 
5. #<DBE9>69A<DB64A<9 BEAB64AB A4: 
4) <ECB?P;B64A<< pfu-CB?<@9D4;O <; Pirococcus furiosis; 

5) 89F9>J<< C<DBHBEH4F4; 
6) CD<@9A9A<< C<DBEG?PH4F4 8?S E9>69A<DB64A<S;  
7) <ECB?P;B64A<< KD9;6OK4=AB F9D@BEFB=><I �!�-CB?<@9D4;. 
3. &9@C9D4FGD4 89A4FGD4J<< �!� (°%): 
1. 37; 

2. 65; 
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3. 100. 

4. ';A4RF < D4EM9C?SRF @B?9>G?O �!� EFDB7B 6 E4=F9 G;A464A<S <?< A4 
H<>E<DB64AAB@ D4EEFBSA<< BF A97B AG>?94;O: 
1. 1 >?4EE4; 
2. 2 >?4EE4; 
3. 3 >?4EE4; 
4. 1 < 3 >?4EE4; 
5. 2 < 3 >?4EE4. 
5. #D< D4;7BA9 �!� 6 474DB;AB@ 79?9 84?PL9 6E97B BF EF4DFB6B= ?<A<< 
B>4:GFES HD47@9AFO: 
1. �BDBF><9; 
2. �?<AAO9; 
3. �BDBF><9. 
6. �?S CBEFDB9A<S D9EFD<>J<BAAB= >4DFO A9B5IB8<@B HD47@9AFO �!� 
CBE?98B64F9?PAB B5D45BF4FP: 
1. 1 D9EFD<>F4;B=, ;4F9@ 2 D9EFD<>F4;B=; 
2. 1 D9EFD<>F4;B= < E@9EPR 1 < 2 D9EFD<>F4;; 
3. 1 D9EFD<>F4;B=, 2 D9EFD<>F4;B= < <I E@9EPR. 
7. !4;64A<9 «@9FB8 8DB5B6<>4» CD<@9AS9FES CB BFABL9A<R > 
5<5?<BF9>4@: 
1. �9AB@AO@; 
2. �?BAB6B= �!�. 
8. #B?<@9D4;AGR J9CAGR D94>J<R D4;D45BF4?: 
1. �9D7; 
2. �<?59DF; 
3. %4G;9DA; 
4.  4??<E. 

 

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

�BCDBEO > Q>;4@9AG: 
1.�EFBD<S D4;6<F<S 79AB@AOI <EE?98B64A<=. �9AB@A4S D96B?RJ<S            

>BAJ4 20 6. 
2. #DB9>F «�9AB@ K9?B69>4»: J9?P, ;484K<, CB8CDB7D4@@O, <FB7<. 
3. #DBF9B@<>4. *9?P < ;484K< CDBF9B@<><.  
4. )DB@BEB@O CDB>4D<BF: HBD@4, >B?<K9EF6B, EFDG>FGDAO9 Q?9@9AFO. 
5. )DB@BEB@O QG>4D<BF: HBD@4, >B?<K9EF6B, EFDG>FGDAO9 Q?9@9AFO. 
6. %FDG>FGD4 79A4 G D4;?<KAOI BD74A<;@B6: >B8<DGRM<9 < 

A9>B8<DGRM<9 CBE?98B64F9?PABEF<, D4;@9DO < D4ECB?B:9A<9 D97G?SFBDAOI 
Q?9@9AFB6. 

7. "D74A<;4J<S BC9DBAB6 G CDB>4D<BF. �4>FB;AO= BC9DBA. 
8. %9>69A<DB64A<9 �!� CB @9FB8G %QA79D4. 
9. �4=F9 BCD989?9A<9 F9D@<A4@ «E9>69A<DB64A<9», «E9>69A4FBD».   
10. #D<AJ<C 89=EF6<S, 8BEFB<AEF64 < A98BEF4F>< 79AB@AOI 

E9>69A4FBDB6 D4;AOI CB>B?9A<=. 
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11. �<B?B7<K9E><9 54;O 84AAOI. �DGCA9=L<9 79A54A><: F<CO, CD<AJ<CO 
<I D45BFO. 

12. #B<E> <AHBD@4J<< 6 5<B?B7<K9E><I 54;4I 84AAOI: @9FB8O < 
E?B:ABEF<.  

13. �AABF4J<S 79AB@AOI CBE?98B64F9?PABEF9=: BEAB6AO9 ;484K< < 
CB8IB8O > <I D9L9A<R. 

14. �9A9F<K9E>B9 >4DF<DB64A<9. 
15. �?4EE<H<>4J<S 79AB6. $97G?SFBDAO9 CBE?98B64F9?PABEF<. 
16. %FDG>FGDAO9 Q?9@9AFO FD4AE>D<CFB@4. 
17. SNP (FBK9KAO9 AG>?9BF<8AO9 CB?<@BDH<;@O). �ECB?P;B64A<9 SNP 6 

@B?9>G?SDAB= 8<47ABEF<>9 5B?9;A9= K9?B69>4. 
18. -F4CO Q6B?RJ<< 79AB@B6.  
19. �;5OFBKABEFP 79AB@4. 
20. �>?48 @GF4J<BAAOI < D9>B@5<A4J<BAAOI CDBJ9EEB6 6 Q6B?RJ<R 

79AB@4. 
21.  B5<?PAO9 79A9F<K9E><9 Q?9@9AFO, <I EFDG>FGD4, ;A4K9A<9. 
22. �?4EE<H<>4J<S, EFDB9A<9 < BEAB6AO9 E6B=EF64 @B5<?PAOI 

79A9F<K9E><I Q?9@9AFB6 QG>4D<BF. 
23. )4D4>F9DAO9 K9DFO 79AB@B6 CDB>4D<BF. 
24. )4D4>F9DAO9 K9DFO 79AB@B6 QG>4D<BF. 
25. �9AB@ @<FBIBA8D<=.  <FBIBA8D<4?PAO9 ;45B?964A<S. 
26. �9AB@ C?4EF<8. 
27. $984>F<DB64A<9 79AB@4. CRISPR-Cas. 

28. (4D@4>B79AB@<>4.  
29. �<B<AHBD@4F<>4, CDB7D4@@AB9 B59EC9K9A<9 6 79AB@<>9. 
30. �9AB@<>4 >4> 5G8GM99 @98<J<AO.  

 


