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�AF9D?9=><AO 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

4 

 

6 

7.  
 9FB8O CB?GK9A<S < 
>BAFDB?S >G?PFGD >?9FB> < 
F>4A9= D4EF9A<= 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

2 

 

4 

8.  

%?4749@O9 5<BF9IAB?B7<-

K9E>B7B CDBJ9EE4 
CDB<;6B8-EF64 
?9>4DEF69AAOI ED98EF6  

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

4 

 

4 

9.  
 �<BF9IAB?B7<< A4 BEAB69 
FD4AEC?4AF4J<< S89D 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

2 

 

2 

10.  

�4A>< ;4DB8OL96B= 
C?4;@O (79AAO9 54A><) < 
CDB5?9@4 EBID4A9A<S 
5<BD4;ABB5-D4;<S 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

2 

 

4 

11.  

�AF<5<BF<><. "D74A<;4J<S 
< F9IAB?B7<< CDB@OL?9A-

AB7B CDB<;6B8EF64 
CD9C4D4FB6 4AF<5<BF<>B6. 
%F4A84DF<;4J<S 
?9>4DEF69AAOI ED98EF6 
4AF<5<BF<>B6 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

 

 

2 

 

 

 

2 

12.  

(9D@9AFO @98<J<AE>B7B 
A4;A4K9A<S. #B?GK9A<9 
H9D@9AFB6, 6<F4@<AB6, 
>BH9D@9AFB6 
5<BF9IAB?B7<-K9E><@< 
@9FB84@< 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

 

2 

 

 

4 

13.  

�G?PF<6<DB64A<9 
D4EF<F9?PAOI >?9FB>. 
�4??GEAO9 < EGEC9A;<BA-

AO9 >G?PFGDO. #B?GK9A<9 
?9>4DEF69AAOI ED98EF6 A4 
BEAB69 >G?PFGD >?9FB> < 
F>4A9= D4EF9A<= 

CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

 

 

2 

 

 

 

2 
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14.  
�EFBD<S < C9DEC9>F<6O 
D4;6<F<S >?9FBKAOI 
5<BF9IAB?B7<= 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

4  

15.  
�@@GAB5<BF9IAB?B7<S >4> 
B8<A <; D4;89?B6 
5<BF9IAB?B7<< 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

4  

16.  

#B8IB8O < @9FB8O 6 
EB;84A<< <E>GEEF69AAOI 
>?9FB> 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

 

2 

 

17.  

�9A9F<K9E><9 BEAB6O 
EB69DL9AEF6B64A<S 
5<BB5N9>FB6. �AGFD<>?9-
FBKA4S D97G?SJ<S 
@9F45B?<;@4 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

 

4  

18.  

 9FB8O 79A9F<K9E>B= 
FD4AEHBD@4J<< :<6BFAOI 
E <ECB?P;B64A<9@ 
>?9FBKAOI F9IAB?B7<= 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

 

2 
 

19.  

 9FB8O 79A9F<K9E>B= 
FD4AEHBD@4J<< D4EF9A<= E 
<ECB?P;B64A<9@ >?9FBKAOI 
F9IAB?B7<= 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

2  

20.  

�9A9F<K9E>4S 
<;@9AK<6BEFP D4EF9A<= 6 
E6S;< E @4A<CG?SJ<S@< in 
vitro 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

2  

21.  

 �9A9F<K9E>4S 
<;@9AK<6BEFP :<6BFAOI 
>?9FB> 6 E6S;< E 
@4A<CG?SJ<S@< in vitro 

>BAEC9>F<DB64A<9 
@4F9D<4?4 

 

2  

�B>3>: 68 80 

4.7. �C@A>2K5 @01>BK / ?@>5:BK A9 CD98GE@BFD9AO 

 

5.  5B>48G5A:>5 >A=0I5=85, >1@07>20B5;L=K5 B5E=>;>388 

% J9?PR HBD@<DB64A<S < D4;6<F<S CDBH9EE<BA4?PAOI A46O>B6, 
B5GK4RM<IES A9B5IB8<@B <ECB?P;B64FP <AAB64J<BAAO9 B5D4;B64F9?PAO9 
F9IAB?B7<< CD< D94?<;4J<< D4;?<KAOI 6<8B6 4G8<FBDAB= D45BFO 6 EBK9F4A<< 
E 6A94G8<FBDAB=. �ECB?P;G9@O9 B5D4;B64F9?PAO9 F9IAB?B7<< < @9FB8O 
8B?:AO 5OFP A4CD46?9AO A4 CB6OL9A<9 >4K9EF64 CB87BFB6>< CGF9@ D4;6<F<S 
G B5GK4RM<IES ECBEB5ABEF9= > E4@BB5D4;B64A<R < A4J9?9AO A4 4>F<64J<R < 
D94?<;4J<R ?<KABEFAB7B CBF9AJ<4?4. 

#D9CB8464A<9 8<EJ<C?<AO 6989FES E CD<@9A9A<9@ E?98GRM<I 6<8B6 
B5D4;B64F9?PAOI F9IAB?B7<=:  

ИADBD@4FиBAAO9 F9EAB?B7ии: <ECB?P;B64A<9 Q?9>FDBAAOI 
B5D4;B64F9?PAOI D9EGDEB6 (>B@CPRF9DAO9 CD9;9AF4J<< ?9>J<BAAB7B 
@4F9D<4?4) CD< CB87BFB6>9 > ?9>J<S@, CD4>F<K9E><@ < ?45BD4FBDAO@ 
;4ASF<S@. 
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Р45BF4 6 >B@4A89: EB6@9EFA4S D45BF4 EFG89AFB6 6 7DGCC9 CD< 
6OCB?A9A<< ?45BD4FBDAOI D45BF, 6OCB?A9A<< 7DGCCB6OI 8B@4LA<I ;484A<= 
CB F9@4@ ?45BD4FBDAOI D45BF. 

 
6. (>@<K :>=B@>;O >A2>5=8O 48AF8?;8=K 

&9>GM4S 4FF9EF4J<S EFG89AFB6 CDB<;6B8<FES 6 8<E>D9FAO9 6D9@9AAO9 
<AF9D64?O ?9>FBDB@ < CD9CB8464F9?9@(S@<), 698GM<@< CD4>F<K9E><9 D45BFO 
CB 8<EJ<C?<A9 6 E?98GRM<I HBD@4I:  

1) CB87BFB6>4 CD9;9AF4J<=, 8B>?48B6; 
2) CB87BFB6>4 < BF69F A4 CD4>F<K9E><I D45BF4I; 
3) >BAEC9>F<DB64A<9 F9@ E4@BEFBSF9?PAB= D45BFO. 
�FB7B6O= >BAFDB?P CB D9;G?PF4F4@ BE6B9A<S 8<EJ<C?<AO CDBIB8<F 6 

HBD@9 GEFAB7B ;4K9F4 (6>?RK49F 6 E95S BF69F A4 F9BD9F<K9E><9 6BCDBEO). 
 

�0;;K, :>B>@K5 ?>;CG0NB ABC45=BK >G=>9 D>@<K >1CG5=8O 

�84 CG51=>9 @01>BK �>;8G5AB2> 
10;;>2 

8 E9@9EFD 
�OCB?A9A<9 CD4>F<K9E><I D45BF < GEFAO9 BF69FO 40 

%4@BEFBSF9?PA4S D45BF4 (D9H9D4F) 10 

->;4@9A 50 

�FB7B ;4 E9@9EFD: 100 

 

�0;;K, :>B>@K5 ?>;CG0NB ABC45=BK >G=>-70>G=>9 D>@<K >1CG5=8O 

�84 CG51=>9 @01>BK �>;8G5AB2> 
10;;>2 

9 E9@9EFD 
�OCB?A9A<9 CD4>F<K9E><I D45BF < GEFAO9 BF69FO 36 

%4@BEFBSF9?PA4S D45BF4 (D9H9D4F) 14 

->;4@9A 50 

�FB7B ;4 E9@9EFD: 100 

 

!0:>?8B5;L=0O A8AB5<0 >F5=820=8O ?> 100-10;;L=>9 H:0;5 
 

+5BK@5E-
10;;L=0O 
A8AB5<0 
>F5=820=8O 

M:70<5=0 

100- 

10;;L=0O 

H:0;0 
 

 

�C:25==0O H:0;0, 
A>>B25BAB2CNI0O 

100-10;;L=>9 H:0;5 

%8AB5<0 
>F5=8- 

20=8O 

70G5B0 

"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@ 
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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>< 
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'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 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<= 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A9;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<= 

 
7. 'G51=>-<5B>48G5A:>5 8 ?@>3@0<<=>-8=D>@<0F8>==>5 

>15A?5G5=85 48AF8?;8=K 

 

 �) "EAB6A4S ?<F9D4FGD4: 
1. �?@474@59FB6, �. ).  98<J<AE>4S 5<BF9IAB?B7<S /            

�.). �?@474@59FB6.  �EF4A4 : �!' <@. �.!. �G@<?964, 2009.  236 E. 
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2. �?P59DFE, �.  B?9>G?SDA4S 5<B?B7<S >?9F>< / �. �?P59DFE,            
�. �:BAEBA, �:. �PR<E,  . $QHH, �. $B59DFE, #. 'B?F9D. � 3-I FB@4I.  

 .�:96E> : !�* «$97G?SDA4S < I4BF<K9E>4S 8<A4@<>4», �AEF<FGF 
>B@CPRF9DAOI <EE?98B64A<=, 2012.  2000 E. 

3. �9>9D,  . �. �<BF9IAB?B7<S /  . �. �9>9D, �. �. �<9C<APL,            
�.#. $4=CG?<E.   .: �7DBCDB@<;84F, 1990.  334 E. 

4. �<BF9IAB?B7<S: 6 8 F. / CB8 D98. !. %. �7BDB64, �. �. %4@G<?B64. – 
 BE>64: �OEL4S L>B?4, 1987. – 1988. 

5. �<BF9IAB?B7<S. #D<AJ<CO < CD<@9A9A<9 / CB8 D98. �. )<77<AE4,             
�. �9EF4, �:. �:BAE4. –  BE>64:  <D, 1988. – 473 E. 

6. �9D4E<@9A>B, �.�. �<BF9IAB?B7<S / �. �. �9D4E<@9A>B. – �<96: �OM4 
L>B?4, 1989. – 324 E. 

7. �?<>, �.  B?9>G?SDA4S 5<BF9IAB?B7<S / �. �?<>, �:. #4EF9DA4>.             

 . :  <D, 2002.  597 E. 
8. �7BDB6, !. %. �<BF9IAB?B7<S. �A<74 2: %B6D9@9AAO9 @9FB8O EB;84A<S 

CDB@OL?9AAOI LF4@@B6 @<>DBBD74A<;@B6 / !. %. �7BDB6, �. �. %4@G<?B6. 
�A. 2.  .: �OEL4S L>B?4, 1988.  208 E. 

9. �D4EABCB?PE><=, ..  . (4D@4J96F<K9E>4S 5<BF9IAB?B7<S /            
.. . �D4EABCB?PE><=, !.(. �?9Mё6.  )4DP>B6 : !&' «)#�», 2012. – 304 E. 

 

5) �BCB?A<F9?PA4S ?<F9D4FGD4: 
1. �4F?<AE><=, �. �. �<BF9IAB?B7<S: GK95AB9 CBEB5<9 8?S @98. 6G;B6 /             

�. �. �4F?<AE><=, .. ". %4;O><A, %.!. "D9IB6.  ., 2006.  256 E. 
2. !B64>, �. �. �?9FBKA4S F9D4C<S.  ., 2008.  240 E. 
3. �BD5GAB6, .. �. "EAB6O 79A9F<K9E>B= <A:9A9D<< < 5<BF9IAB?B7<< /            

.. �. �BD5GAB6. – �DB8AB, 2009. – 646 E.  
4. $<79D, $.  �9A9F<K9E><= < J<FB79A9F<K9E><= E?B64DP / $. $<79D,             

�.  <I4Q?<E.  –   . :  �B?BE, 1967.  –  607 E. 
5. $O5K<A, �. !. "EAB6O 79A9F<K9E>B= <A:9A9D<< / �.!. $O5K<A. – %#5 : 

�;8-6B %#5�&', 2002. – 521 E. 
6. Ш@<8, $. !47?S8A4S 5<BF9IAB?B7<S / $. Ш@<8.  . : �<AB@. �45BD4FBD<S 

;A4A<=, 2015.  327 E. 
 

  6) �AF9DA9F-D9EGDEO:  
    1. �<BF9IAB?B7<S  [-?9>FDBAAO= D9EGDE, J9?<>B@ CBE6SMёAAO= 
5<BF9IAB?B7<<]  

URL: http://www.biotechnolog.ru/ 

 2. �<BF9IAB?B7<S < 79A9F<K9E>4S <A:9A9D<S [-?9>FDBAAO= D9EGDE]  
URL: https://medbe.ru/materials/problemy-i-metody-

biotekhnologii/biotekhnologii-i-geneticheskaya-inzheneriya/ 

 

8.  0B5@80;L=>-B5E=8G5A:>5 >15A?5G5=85 48AF8?;8=K 

http://www.biotechnolog.ru/
https://medbe.ru/materials/problemy-i-metody-biotekhnologii/biotekhnologii-i-geneticheskaya-inzheneriya/
https://medbe.ru/materials/problemy-i-metody-biotekhnologii/biotekhnologii-i-geneticheskaya-inzheneriya/
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�9>J<BAAO9 ;4ASF<S: >B@C?9>F Q?9>FDBAAOI CD9;9AF4J<=/E?4=8B6, 
4G8<FBD<S, BEA4M9AA4S CD9;9AF4J<BAAB= F9IA<>B= (CDB9>FBD, Q>D4A, 
>B@CPRF9D/ABGF5G> &) < F.C. 

 &9IA<K9E><9 ED98EF64 GK95O  @<>DBE>BCO, >B@CPRF9D, CDB9>FBD;  
 'K95AB-A47?S8AO9 CBEB5<S  F45?<JO, EI9@O.   



9. �8AB 4>?>;=5=89 8 87<5=5=89 

№  
?/? 

�0B0 
2=5A5=8O 
87<5=5=8O /  
4>?>;=5=8O  

"A=>20=85 %>45@60=85 87<5=5=8O /  
4>?>;=5=8O 

�8F0, ?>4B25@640NI85 
87<5=5=85 / 4>?>;=5=85 
�4698GRM<= 

>4H98DB= 
(Ф4@и?ия, 
иAиFи4?O, 
CB8CиEP) 

�<D9>FBD / 
89>4A 

(Ф4@и?ия, 
иAиFи4?O, 
CB8CиEP) 

      

      

      

      

      

      

      

      

      

      

      

      

 

 

 
 


