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�AABF4J<S. �AF9AE<6AB9 D4;@AB:9A<9 J<4AB54>F9D<=, CD<6B8SM99 > CBS6?9A<R H9AB@9A4 «J69F9A<S 
6B8O», S6?S9FES B8AB= <; A4<5B?99 E?B:AOI < 4>FG4?PAOI CDB5?9@ @AB7<I 6B8B9@B6. � A4<5B?99 
GS;6<@B@ CB?B:9A<< A4IB8SFES 6OEB>BQ6FDBHAO9 6B8B9@O R:AOI D97<BAB6, CB869D:9AAO9 
D97G?SDAB@G 4AFDBCB79AAB@G 6B;89=EF6<R. 'DB69AP CDBS6?9A<S «J69F9A<S 6B8O» 6 CD<C?BF<AAB= ;BA9 
*<@?SAE>B7B 6B8BID4A<?<M4 A4 A4<5B?99 CDB8G>F<6AOI GK4EF>4I BF>DOFB7B < ;4>DOFB7B CD<5D9:PS, 4 
F4>:9 6 J9AFD4?PAB= ;BA9 ;4K4EFGR S6?S9FES 8BEF4FBKAB 6OEB><@ < FD95G9F D97G?SDAB7B CDB6989A<S 
>B@C?9>E4 @9DBCD<SF<= CB G?GKL9A<R >4K9EF64 6B8O. � A4EFBSM99 6D9@S 8?S 5BDP5O EB EC9>FDB@ 
A974F<6AOI CBE?98EF6<=, 6O;O649@OI CDBJ9EE4@< Q6FDBH<>4J<< < 7<C9DCDB8G>J<< J<4AB54>F9D<=, 
4>F<6AB CD<@9ASRFES @9FB8O 5<BD9@98<4J<<, B8A<@ <I >BFBDOI S6?S9FES 4?P7B?<;4J<S 6B8B9@B6 
C?4A>FBAAO@< LF4@@4@< ;9?9AB= @<>DB6B8BDBE?< Chlorella vulgaris Beijer.  
 

�?RK96O9 E?B64: $BEFB6E>4S �1%, 6B8B9@-BI?48<F9?P, 4?P7B?<;4J<S, E<EF9@4 J<D>G?SJ<BAAB7B < 
F9IA<K9E>B7B 6B8BEA45:9A<S, 5<B?B7B-I<@<K9E><= @BA<FBD<A7, *<@?SAE>B9 6B8BID4A<?<M9, 
CD<C?BF<AAO= GK4EFB>, 5<B?B7<K9E>4S D945<?<F4J<S, E<A9-;9?9AAO9 6B8BDBE?<, J<4AB54>F9D<=, 
«J69F9A<9», 5<B?B7<K9E><9 B5D4EF4A<S, 5<BC?9A>4, ><E?BDB8, I?BD9??4. 
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Improvement of methods of algolization and biomelioration of the Rostov NPP cooling 

pond and the near dam part of the Tsimlyansk reservoir 
 

Olga Yu. Gorskaya  
 Rostov Nuclear Power Plant – a branch of Rosenergoatom Concern JSC, Volgodonsk, Rostov region, Russia  

gorskaya-oi@vdnpp.rosenergoatom.ru 
 

Abstract. The intensive multiplication of cyanobacteria which results in the phenomenon of «blooming of 
water» is one of the most complicated and urgent problems of many reservoirs. Highly eutrophic water bodies in 
southern regions subject to regular anthropogenic impact are in the most vulnerable position. The level of 

manifestation of «water bloom» in the upstream zone of the Tsimlyanskoye reservoir in the most productive 
areas of the open and closed coastal zone, as well as in the central zone is often quite high and requires regular 

implementation of a set of measures to improve water quality. At present, to combat the spectrum of negative 

effects caused by eutrophication processes and hyperproduction of cyanobacteria, bioremediation methods are 

actively applied, one of which is algolization of water bodies by planktonic strains of green microalgae Chlorella 

vulgaris Beijer. 
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#D< CBEFGC?9A<< 6 6B8AO9 B5N9>FO 5B?PLB7B >B?<K9EF64 BD74A<K9E><I < 
5<B79AAOI 69M9EF6 CDB<EIB8<F C9D9EFDB=>4 EBB5M9EF6 6B8AOI BD74A<;@B6. 
#9D9<;5OFB> BD74A<>< @B:9F B>4;4FP A974F<6AB9 6B;89=EF6<9 A4 EBB5M9EF64 
7<8DB5<BAFB6 ;4 EK9F EA<:9A<S >BAJ9AFD4J<= D4EF6BD9AAB7B ><E?BDB84 6 6B89, KFB 
6O;O649F A9B5IB8<@BEFP HBD@<DB64A<S BF69FAB= D94>J<< Q>B?B7<K9E>B= E<EF9@O, 
A4CD46?9AAO= A4 CB889D:4A<9 99 7B@9BEF4;4 < CDBJ9EE4 E4@BBK<M9A<S 6B8O.  

�4>BAB@9DAB= BF69FAB= D94>J<9= D4;?<KAOI 6B8AOI Q>BE<EF9@ A4 B5B74M9A<9 
5<B79AAO@< < BD74A<K9E><@< 69M9EF64@< S6?S9FES DBEF D4;6<F<S CBCG?SJ<= 
@<>DB6B8BDBE?9=, >BFBDO9 S6?SRFES HBFBE<AF9;<DGRM<@ ;69AB@, C9D9D454FO64RM<@ 
BD74A<K9E>B7B 69M9EF6B 6 D4EF<F9?PAGR 5<B?B7<K9E>GR @4EEG. � >BAF9>EF9 ;4>BAB6 
Q>B?B7<< QFG D94>J<R 7<8DB5<B?B7<K9E>B= E<EF9@O @B:AB D4EE@4FD<64FP >4> 
484CF<6AGR, 6OD4:4RMGRES 6 EFD9@?9A<< Q>BE<EF9@O EBID4A<FP E6BR 
:<;A9ECBEB5ABEFP < EF45<?<;<DB64FP 5<BF<K9E><= >DG7B6BDBF, A4 >BFBDO= A9CD9DO6AB 
6B;89=EF6GRF 6A9LA<9 Q>EFD9@4?PAO9 6B;89=EF6<S. #B8B5AO@< ECBEB54@< 
HGA>J<BA<DGRF 9EF9EF69AAO9 CGF< D97G?SJ<< Q>B?B7<K9E>B7B D46AB69E<S, ;4 EK9F 
CB8B5AOI @9I4A<;@B6 CDB<EIB8<F Q6B?RJ<S < D4;6<F<9 Q>B?B7<K9E><I E<EF9@ [1].  

� D9;G?PF4F9 Q6FDBH<DB64A<S 6B8AOI B5N9>FB6 (CB6OL9A<9 EB89D:4A<S 6 6B89 
5<B79AAOI < BD74A<K9E><I 69M9EF6) CDB<EIB8<F EA<:9A<9 >BAJ9AFD4J<= 
D4EF6BD9AAB7B ><E?BDB84 6 6B89, BEB59AAB 6 CD<8BAAOI E?BSI 6B8AOI B5N9>FB6. 1FB, E 
B8AB= EFBDBAO, 6O;O649F ;4@BDO DO5, E 8DG7B= EFBDBAO, ECBEB5EF6G9F A4>BC?9A<R 
6BEEF4AB6?9AAOI HBD@ 5<B79AAOI < BD74A<K9E><I 69M9EF6 (4;BF4 6 6<89 4@@<4>4 < 
4@@BA<=AOI <BAB6, E9DO 6 6<89 EG?PH<8B6 < 8D.). �4> <;69EFAB, 6 EBEF46 :<6B7B 
BD74A<;@4 4;BF < E9D4 6IB8SF 6 6<89 6BEEF4AB6?9AAOI EB98<A9A<= 4@<AAOI < 
EG?PH7<8D<?PAOI 7DGCC. #BQFB@G GE6B9A<9 < 6>?RK9A<9 6 CDBJ9EEO @9F45B?<;@4 
Q>;B79AAOI 6BEEF4AB6?9AAOI EB98<A9A<= FD95GRF ;A4K<F9?PAB @9APL<I 
QA9D79F<K9E><I ;4FD4F, K9@ B><E?9AAOI [2]. 

� Q6FDBH<DB64A<< CD<DB8AOI 6B8B9@B6 BEB5B9 @9EFB ;4A<@49F HBEHBD. 1FB 
E6S;4AAB E F9@, KFB HBEHBD 6 >?9F>4I D4EF9A<= A9CBED98EF69AAB GK4EF6G9F 6 CDBJ9EE4I 
HBFBE<AF9;4 < 8OI4A<S, 4;BFAB@, G7?96B8AB@ < ?<C<8AB@ B5@9A4I, 4>F<6<DB64A<< 
H9D@9AFAOI E<EF9@. (BEHBD 6IB8<F 6 EBEF46 CDBFBC?4;@O < S8D4 >?9F><. 

#D< EA<:9A<< EF9C9A< ><E?BDB8AB7B A4EOM9A<S CD<8BAAOI E?B96 6B8O 
EB98<A9A<S HBEHBD4 C9D9IB8SF <; 8BAAOI BF?B:9A<= 6 D4EF6BD<@GR HBD@G. 
#BE>B?P>G E<A9-;9?9AAO9 6B8BDBE?< C9D<B8<K9E>< @<7D<DGRF 6 CD<8BAAO9 E?B< 6B8O 
(6 ABKAB9 6D9@S), BA< 4>>G@G?<DGRF 6BEEF4AB6?9AAO= HBEHBD CD<DB8AOI E?B96 < 
F4><@ B5D4;B@ CB?ABEFPR B59EC9K<64RF E6B< CBFD95ABEF< 6 HBEHBD9 84:9 CD< 97B 
89H<J<F9 6 6B8AB= FB?M9 [3]. 

#D<6ABE 6 6B8AO= B5N9>F 5B?PLB7B >B?<K9EF64 BD74A<K9E>B7B 69M9EF64, 
BEB59AAB 6 GE?B6<SI, >B784 CD9>D4F<FP <?< EA<;<FP <AF9AE<6ABEFP QFB7B CDBJ9EE4 A9 
CD98EF46?S9FES 6B;@B:AO@ ;4CGE>49F 5<B?B7<K9E><9 CDBJ9EEO, A4CD46?9AAO9 A4 
E>BD9=LGR < QHH9>F<6AGR 97B C9D9D45BF>G. 

(<FBC?4A>FBAAO9 EBB5M9EF64 S6?SRFES E6B97B DB84 CD<DB8AB= H45D<>B=, 
QHH9>F<6AB C9D9D454FO64RM9= BD74A<K9E>B9 69M9EF6B. � EBEF46 H<FBC?4A>FBAAOI  

EBB5M9EF6 6IB8SF CD98EF46<F9?< D4;?<KAOI E<EF9@4F<K9E><I 7DGCC 6B8BDBE?9=. 
�B;5G8<F9?S@< «J69F9A<S» 6B8O S6?SRFES, >4> CD46<?B, E<A9-;9?9AO9 6B8BDBE?< <; 
DB8B6 Anabaena, Aphanizomenon, Oscillatoria < Microcystis.  

� ?9FA9-BE9AA<= C9D<B8 CD9B5?484RM9= 7DGCCB= H<FBC?4A>FBA4 *<@?SAE>B7B 
6B8BID4A<?<M4 S6?SRFES E<A9;9?9AO9 6B8BDBE?< (64-80% ED98A96;69L9AAB= 
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5<B@4EEO). "5OKAB 6 QFBF C9D<B8 8B@<A<DGRF 6<8O DB8B6 Microcystis, Aphanizomenon 
< Planktothrix.  

� H<FBC?4A>FBAAB@ EBB5M9EF69 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% < 
CD<C?BF<AAB= K4EF< *<@?SAE>B7B 6B8BID4A<?<M4 6979F<DGRF CBF9AJ<4?PAB 
FB>E<KAO9 6<8O E<A9-;9?9AOI 6B8BDBE?9= Aphanizomenon flos-aquae, Aphanocapsa spp, 

Cuspidothrix issatschenkoi, Planktolyngbya spp., Planktothrix agardhii. �>F<6A4S 6979F4J<S 
J<4AB54>F9D<= < Q>EFD9@4?PAB 6OEB><9 CB>4;4F9?< <I B5<?<S D97<EFD<DGRFES 6 
6B8B9@4I D4=BA4 D4ECB?B:9A<S $BEFB6E>B= �1% C9D<B8 E <RAS CB B>FS5DP, E C<>B@, 
CD<IB8SM<@ES A4 E9D98<AG ?9F4.  4EEB6B9 G69?<K9A<9 K<E?9AABEF< E<A9-;9?9AOI 
6B8BDBE?9= @B:9F CD<6B8<FP > HBD@<DB64A<R 6 6B8B9@9, 6AGFD9AA9= K4EF< E<EF9@O 
F9IA<K9E>B7B 6B8BEA45:9A<S CDB@OL?9AAOI CD98CD<SF<= BEB5OI 5<B?B7<K9E><I 
EFDG>FGD 3 5<BC?9AB>. �<BC?9A>< CD98EF46?SRF EB5B= EB6B>GCABEFP @<>DB6B8BDBE?9= 
< @<>DBBD74A<;@B6, 6 >BFBDB= >?9F>< 6EFDB9AO 6 EB5EF69AAO= 6A9>?9FBKAO= 
CB?<@9DAO= @4FD<>E < 5?47B84DS >BFBDB@G >?9F>< 6B8BDBE?9= < 54>F9D<4?PAO9 >?9F>< 
CD<>D9C?SRFES > 8DG7 8DG7G <?< > CB69DIABEF< EG5EFD4F4.  

� C9D<B8 «J69F9A<S» ;A4K<F9?PAB GIG8L4RFES BD74AB?9CF<K9E><9 
I4D4>F9D<EF<>< 6B8O, EA<:49FES D9>D94J<BAAO= CBF9AJ<4?. #B@<@B QFB7B, 
Q>B?B7<K9E>B9 EBEFBSA<9 GIG8L49FES CBEFGC?9A<9@ 6 6B8G FS:9?OI @9F4??B6 (:9?9;4, 
@4D74AJ4), A9HF9CDB8G>FB6, A9BD74A<K9E><I HBD@ 4;BF4 < 8DG7<I ;47DS;ASRM<I 
69M9EF6. $4;?474RM<9ES E<A9-;9?9AO9 6B8BDBE?< 6O;O64RF A974F<6AO9 S6?9A<S < 6 
E4@B@ 6B8B9@9: EA<:9A<9 EB89D:4A<S ><E?BDB84, CBS6?9A<9 J<4ABFB>E<AB6 6 6B89, 
>BFBDB9 @B:9F CD<6B8<FP > 7<59?< 6E9I 4QDB5AOI BD74A<;@B6. !9>BFBDO9 6<8O 
J<4AB54>F9D<= CDB8GJ<DGRF EC9J<H<K9E><9 A9=DB- < 79C4FBFB>E<AO, CD98EF46?SRM<9 
E9DP9;AGR G7DB;G ;8BDB6PR ?R89= < :<6BFAOI. �AF<8BFB6 > FB>E<A4@ J<4AB54>F9D<= 
A9 EGM9EF6G9F. $BEF >?9FBKAB= 5<B@4EEO J<4AB54>F9D<= CD<6B8<F > D4;6<F<R 
5<BCB@9I A4 7<8DBF9IA<K9E>B@ B5BDG8B64A<< < B5BDG8B64A<< E<EF9@O F9IA<K9E>B7B 
6B8BEA45:9A<S CDB@OL?9AAB7B CD98CD<SF<S. 1>B?B7<K9E>4S D945<?<F4J<S 6B8B9@B6 
CD98EF46?S9F EB5B= E<EF9@G @9D, A4CD46?9AAOI A4 G?GKL9A<9 97B Q>B?B7<K9E>B7B 
EBEFBSA<S < CD<?974RM9= F9DD<FBD<< E CD<@9A9A<9@ EB6D9@9AAOI CD<DB8BBID4AAOI 
F9IAB?B7<=. &4>:9 Q>B?B7<K9E>4S D945<?<F4J<S 6B8B9@4 CD98CB?4749F >B@C?9>EAO= 
CB8IB8, 6>?RK4RM<= G?GKL9A<9 >4K9EF64 6B8O, G69?<K9A<9 5<B?B7<K9E>B7B 
D4;ABB5D4;<S 7<8DB5<BAFB6, BK<EF>G < G>D9C?9A<9 59D97B6. [4] 

�ECB?P;G9@O9 6 @<DB6B= CD4>F<>9 D4;?<KAO9 H<;<K9E><9 < I<@<K9E><9 @9FB8O 
«5BDP5O» E J<4AB54>F9D<S@<: ECGE> 6B8O <; 6B8B9@B6 E CBE?98GRM<@ @9I4A<K9E><@ 
G84?9A<9@ 5<B@4EEO, 4QD<DB64A<9 6B8AOI @4EE, CD<@9A9A<9 G?PFD4H<B?9FB6B7B 
B5?GK9A<S < G?PFD4;6G>4, <ECB?P;B64A<9 I<@<K9E><I 5<BJ<8B6 3 @4?BQHH9>F<6AO < 
6@9EF9 E F9@ E6S;4AO, E 5B?PL<@< H<A4AEB6O@< ;4FD4F4@<. (<;<K9E><9 @9FB8O 
>BAFDB?S K<E?9AABEF< @<>DB6B8BDBE?9= A4CD46?9AO A4 EB;84A<9 GE?B6<=, ?<5B 
CD9CSFEF6GRM<I <I D4;6<F<R, ?<5B D4;DGL4RM<I G:9 B5D4;B646L<9ES «@4FO». 
'?PFD4;6G>B64S B5D45BF>4 «J69FGM9=» 6B8O CD<6B8<F > A9:9?4F9?PAO@ CBE?98EF6<S@, 
IBFS < S6?S9FES 8BEF4FBKAB QHH9>F<6AB= CB 4?P7BJ<8AB@G 89=EF6<R. "5D45BF>4 
«J69FGM9=» 6B8O G?PFD4;6G>B@ CD<6B8<F > 99 CB8><E?9A<R, EA<:49F >B?<K9EF6B 
B5M97B 4;BF4 < HBEHBD4 6 6B89, 4 F4>:9 CB6OL49F F9@C9D4FGDG 6B8O. �?S EA<:9A<S 
K<E?9AABEF< 6B8BDBE?9= @B7GF 5OFP <ECB?P;B64AO I<@<K9E><9 79D5<J<8O, 
B>4;O64RM<9 4?P7BJ<8AO= QHH9>F. "8A4>B BFD<J4F9?PAB9 6?<SA<9 A4 6B8AO9 
5<BJ9AB;O H4>F<K9E>< <E>?RK49F 6B;@B:ABEFP <ECB?P;B64A<S QF<I 69M9EF6, 8?S 
5BDP5O E «J69F9A<9@» < 5<BB5D4EF4A<9@ 6 6B8AB= Q>BE<EF9@9 [5]. 

%9;BAAO= J<>? 9:97B8AB7B D4;6<F<S H<FBC?4A>FBA4 @B:AB BC<E4FP E?98GRM<@ 
B5D4;B@. %FDG>FGD4 ;<@A97B, D4AA969E9AA97B < CB;8A9BE9AA97B 4?P7BJ9AB;B6 
I4D4>F9D<;G9FES ;A4K<F9?PAO@ CD9B5?484A<9@ 8<4FB@B6OI 6B8BDBE?9=, A9 
FD95B64F9?PAOI > C<F4F9?PAO@ 69M9EF64@ < D98>B 8BEF<74RM<I @4EEB6B7B D4;6<F<S. 
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�9FB@, CDB<EIB8<F 5GDAB9 D4;6<F<9 E<A9-;9?9AOI 6B8BDBE?9=, 6?9>GM99 @4EEG 
A974F<6AOI Q>B?B7<K9E><I CBE?98EF6<=.  9FB8 >BDD9>J<< 4?P7BJ9AB;4 S6?S9FES A4GKAB 
B5BEAB64AAO@ < @AB7B>D4FAB CD4>F<K9E>< CB8F69D:89AAO@ ECBEB5B@ G?GKL9A<S 
Q>B?B7<K9E>B7B EBEFBSA<S ?R5B7B >BAF<A9AF4?PAB7B 6B8B9@4. �<B?B7<K9E>4S 
D945<?<F4J<S 6B8B9@B6 @9FB8B@ >BDD9>J<< 4?P7BJ9AB;4 S6?S9FES EBEF46AB= K4EFPR 
Q>B?B7<K9E>B= D945<?<F4J<<.  9DO CB Q>B?B7<K9E>B= D945<?<F4J<< 6B8AOI B5N9>FB6 
6>?RK9AO 6 H989D4?PAO9 J9?96O9 CDB7D4@@O CB D4;6<F<R 6B8BIB;S=EF69AAB7B 
>B@C?9>E4 $BEE<=E>B= (989D4J<<. �;69EFAB, KFB @9:8G ;9?9AO@< < E<A9-;9?9AO@< 
6B8BDBE?S@< 6 H<FBC?4A>FBAAB@ EBB5M9EF69 E>?48O64RFES 4AF47BA<EF<K9E><9 
BFABL9A<S, KFB GK<FO649FES CD< 5<B?B7<K9E>B= D945<?<F4J<<  6B8B9@B6, 
<ECB?P;G9@OI 6 >4K9EF69 <EFBKA<>B6 6B8BEA45:9A<S, D4;6989A<S DO5O, CD<9@A<>B6 
F9IA<>B-5OFB6OI EFBKAOI 6B8 BK<EFAOI EBBDG:9A<= E9?PE>BIB;S=EF69AAOI < 
CDB@OL?9AAOI CD98CD<SF<=.  9FB8 >BDD9>J<< 4?P7BJ9AB;4 BEAB64A A4 66989A<< 6 
6B8B9@ BD<7<A4?PAB7B LF4@@B6 B8AB>?9FBKAB= ;9?9AB= @<>DB6B8BDBE?< Chlorella 
vulgaris (4?P7B?<;4J<S). [4] 

)?BD9??4 (Chlorella sp.) 3 DB8 B8AB>?9FBKAOI ;9?9AOI 6B8BDBE?9= D4;@9DB@ BF 2 
8B 8 @<>DB@9FDB6, BFABESM<=ES > >?4EEG I?BDBH<J<96O9 (Chlorophyceae). �EFD9K4RFES 
6 6B89 D4;?<KAOI CD9EAB6B8AOI 6B8B9@B6. �OEB>B9 EB89D:4A<9 59?>4 (8B 50%), 4 
F4>:9 8DG7<I CB?9;AOI 69M9EF6 6 EBEF469 I?BD9??O (:9?9;B, A9>BFBDO9 6<F4@<AO < 
8D.) 84?B CB6B8 <ECB?P;B64FP 99 >4> EODP9 8?S CB?GK9A<S 8B546B> 6 >BD@4 8?S DO5, 4 
F4>:9 6 >4K9EF69 >BD@4 8?S ?<K<AB> A9>BFBDOI 6<8B6 DO5 < :<6OI >BD@B6. )?BD9??4 
CD<@9AS9FES F4>:9 8?S 4?P7B?<;4J<< 6B8B9@B6, BK<EF>< 6B8 BF D4;?<KAB7B DB84 
;47DS;A9A<=, 4 F4>:9 8?S CD98BF6D4M9A<S J69F9A<S 6 A<I E<A9-;9?9AOI 6B8BDBE?9=.1 

#BC484S 6 6B8B9@, C?4A>FBAAO= LF4@@ I?BD9??O A9 BE4:849FES A4 8AB < A9 
CD<?<C49F > 6OEL9= D4EF<F9?PABEF<, 4 G89D:<649FES 6 69DIA9@ (40-120 E4AF<@9FDB6) 
E?B9 6B8O, 789 >?9F>< <AF9AE<6AB 89?SFES. �4 A9E>B?P>B 8A9= I?BD9??4 EF4AB6<FES 
8B@<A<DGRM9= @<>DB6B8BDBE?PR 6 G>4;4AAB@ 5<BFBC9. � D9;G?PF4F9 HBFBE<AF9;4 
CDB<EIB8<F A4EOM9A<9 6B8O ><E?BDB8B@. � CDBJ9EE9 BAFB79A9;4 I?BD9??4 4>F<6AB 
CBFD95?S9F BD74A<K9E><9 < A9BD74A<K9E><9 69M9EF64, KFB CD<6B8<F > G?GKL9A<R 
>4K9EF64 6B8O. � D9;G?PF4F9 A4EOM9A<S 6B8O ><E?BDB8B@ CDB<EIB8<F EA<:9A<9 
EB89D:4A<S FS:9?OI @9F4??B6 < A9HF9CDB8G>FB6. &S:9?O9 @9F4??O C9D9IB8SF 6 
6OEL<9 EF9C9A< B><E?9A<S < B5D4;GRF E 4A<BA4@< A9D4EF6BD<@O9 EB98<A9A<S. 
�<E?BDB8 6 C9D<B8 6O89?9A<S, A4IB8SEP 6 4FB@4DAB@ EBEFBSA<<, B5?4849F CB6OL9AAB= 
B><E?<F9?PAB= ECBEB5ABEFPR. �@9AAB 6 QFB@ EBEFBSA<< ><E?BDB8 B><E?S9F (D4;DO649F) 
8?<AAO9 J9CBK>< 7<8DBH<?PAOI G7?96B8BDB8B6, 6IB8SM<I 6 EBEF46 A9HF9CDB8G>FB6, 
B5D4;GS 7<8DBHB5AO9 B5DO6>< D48<>4?B6 A9HF9CDB8G>FB6, >BFBDO9 BE984RF A4 8AB 
6B8B9@B6, 789 CB869D74RFES 84?PA9=L9@G D4;?B:9A<R E CB@BMPR 
A9HF9C9D9D454FO64RM<I 54>F9D<=. 

)?BD9??4 CD9CSFEF6G9F J69F9A<R 6B8O CBED98EF6B@ CDS@B= >BA>GD9AJ<< E 
J<4AB54>F9D<S@<, 4 A9 FB?P>B 4??9?BC4F<<, >4> CD98CB?474?BEP D4A99. #B@<@B 
EGM9EF69AAB7B EA<:9A<S EF9C9A< «J69F9A<S» 6B8B9@4, I?BD9??4 A4EOM49F 6B8G 
><E?BDB8B@ (8B 14 @7/8@3) < B59EC9K<649F G?GKL9A<9 >4K9EF64 6B8O CB EB89D:4A<R 
;47DS;ASRM<I 69M9EF6. � <I K<E?9 3 FS:9?O9 @9F4??O (Fe, %<, Mn, Pb, Zn), H9AB?O, 
A9HF9CDB8G>FO, A9BD74A<K9E><9 HBD@O 4;BF4 < CB?<HBEH4FO. �E?98EF6<9 QFB7B, 
CDB<EIB8<F EA<:9A<9 ;A4K9A<= F4><I 64:AOI CB>4;4F9?9= >4K9EF64 6B8O, >4> 
I<@<K9E>B9 CBFD95?9A<9 ><E?BDB84 ()#�) < 5<BI<@<K9E>B9 CBFD95?9A<9 ><E?BDB84 
(�#�). &4>:9 6 D9;G?PF4F9 4?P7B?<;4J<< G?GKL4RFES BD74AB?9CF<K9E><9 CB>4;4F9?< < 
6BEEF4A46?<649FES D9>D94J<BAAO= CBF9AJ<4? 6B8B9@4. �@9EF9 E F9@, 9:97B8A4S 

 
1 #D<>4;  <A<EF9DEF64 E9?PE>B7B IB;S=EF64 $BEE<=E>B= (989D4J<< BF 08.10.2021 № 694 «" 6A9E9A<< <;@9A9A<= 6 
ECD46BKA<> 6 B5?4EF< 4>64>G?PFGDO (DO5B6B8EF64)», GF69D:89AAO= CD<>4;B@  <AE9?PIB;4 $BEE<< № 247 BF 
05.06.2015. 
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4?P7B?<;4J<S EB;84EF CD98CBEO?>< 8?S BD74A<;4J<< A4 6B8BID4A<?<M9 69EP@4 
CDB8G>F<6AB7B <IF<BJ9AB;4. �98P I?BD9??4 S6?S9FES ?GKL<@ >BD@B@ 8?S 
;BBC?4A>FBA4, G69?<K9A<9 K<E?9AABEF< >BFBDB7B CD<6989F > G69?<K9A<R DO5AB7B 
EF484, F.9. 4?P7B?<;4J<S CD<6B8<F > 6B;DB:89A<R Q>B?B7<K9E>B= E<EF9@O 6B8AB7B 
B5N9>F4. [4]  

#D4>F<>4 CB>4;4?4, KFB 6979F4F<6AO9 HBD@O < ECBDO E<A9-;9?9AOI 6B8BDBE?9= 
G@9APL4RFES 6 E6B9@ >B?<K9EF69 ;4 >4:8O= 7B8 CDB6989A<S 5<B?B7<K9E>B= 
D945<?<F4J<< @9FB8B@ >BDD9>J<< 4?P7BJ9AB;4 CD<@9DAB 6CB?B6<AG. !9B5IB8<@B 
BF@9F<FP, KFB BFEGFEF6<9 «J69F9A<S» 6B8B9@4 CBE?9 CDB6989AAB= 4?P7B?<;4J<< A9 
S6?S9FES CD<;A4>B@ CB?AB7B BE6B5B:89A<S 6B8B9@4 BF E<A9-;9?9AOI 6B8BDBE?9=. +9D9; 
K9FOD9 7B84 A9CD9DO6AB= 4?P7B?<;4J<< 6B8B9@4 <I BEF49FES CBDS8>4 6  % BF A4K4?PAB7B 
>B?<K9EF64, KFB A9 849F EF4FP E<A9-;9?9AO@ 6B8BDBE?S@ 8B@<A<DGRM<@< 6 4?P7BJ9AB;9 
6 ?9FA<= C9D<B8. �<B?B7<K9E>4S D945<?<F4J<S 6B8B9@B6 E <ECB?P;B64A<9@ @9FB84 
4?P7B?<;4J<< CD4>F<K9E>< A9 <@99F Q>BAB@<K9E>B= 4?PF9DA4F<6O, F4> >4> ;4FD4FO A4 99  

BEGM9EF6?9A<9 A4 CBDS8B> A<:9, K9@ CD< ?R5B@ 8DG7B@ ECBEB59 5BDP5O @4EEB6O@ 
D4;6<F<9@ E<A9-;9?9AOI 6B8BDBE?9=. 

!4 >4K9EF6B 6B8O *<@?SAE>B7B 6B8BID4A<?<M4 5B?PLB9 6?<SA<9 B>4;O64RF 
EFBKAO9 6B8O CDB@OL?9AAOI < E9?PE>BIB;S=EF69AAOI B5N9>FB6 �BDBA9:E>B= < 
�B?7B7D48E>B= B5?4EF9=. &4>:9, EGM9EF69AA4S K4EFP ;47DS;ASRM<I 69M9EF6 CBEFGC49F 
6 6B8BFB> E A9BD74A<;B64AAO@< E5DBE4@< < EFB>4@< E C?BM48< 6B8BE5BD4 D9>< �BA. 
)4D4>F9D 4AFDBCB79AAB7B 6?<SA<S A4 A<:ARR CD<C?BF<AAGR ;BAG 6B8BID4A<?<M4 
BCD989?S9FES, 6 BEAB6AB@, EF9C9APR D4;6<F<S <A8GEFD<< < EF9C9APR GD54A<;4J<< 
CD<?974RM9= > 6B8B9@G F9DD<FBD<<. � BF?<K<9 BF BEAB6AB= K4EF< *<@?SAE>B7B 
6B8BID4A<?<M4, CD<5D9:A4S ;BA4 #D<C?BF<AAB7B C?9E4 A4IB8<FES 6 ;BA9 6?<SA<S DS84 
7BDB8B6 E 8BEF4FBKAB D4;6<FB= <AHD4EFDG>FGDB=, 4 F4>:9 DS84 >DGCAOI 
CDB@OL?9AAOI CD98CD<SF<=. 

�:97B8AB 6 *<@?SAE>B@ 6B8BID4A<?<M9 A45?R849FES E<?PAB9 «J69F9A<9» 6B8O 
;4 EK9F D4;6<F<S E<A9;9?9AOI 6B8BDBE?9=, 5<B@4EE4 H<FBC?4A>FBA4 A4 CDBFS:9A<< 
A9E>B?P><I @9ESJ96 (<R?P-B>FS5DP) CD96OL49F GDB69AP, CD< >BFBDB@, >4> EK<F49FES, 
A4EFGC49F 5<B?B7<K9E>B9 ;47DS;A9A<9 6B8B9@4, 5B?99 11 @7/?. !4 BF89?PAOI GK4EF>4I < 
6 ;4?<64I ;4 EK9F A47BAAOI S6?9A<= BF@9K49FES «7<C9DJ69F9A<9», 5<B@4EE4 
H<FBC?4A>FBA4 5B?99 50 @7/?. �A9@ 6 F4><I GK4EF>4I E?B= E<A9;9?9AOI 6B8BDBE?9= 
@B:9F 5OFP A4EFB?P>B C?BFAO@, KFB CB A9@G E6B5B8AB C9D9@9M4RFES CF<JO. � 
CB8B5AOI @9EF4I A47BA4 6B8BDBE?9= BF@9K49FES @4EEB64S 7<59?P 7<8DB5<BAFB6, 
BEB59AAB @B?B8< DO5. � *<@?SAE>B@ 6B8BID4A<?<M9, 8?S >BFBDB7B I4D4>F9DAO 
CBEFBSAAO9 < E<?PAO9 C9D9@9L<64A<S 6B8O, 6O;64AAO9 69FD4@<, ?9FA<9 ;4@BDO 
?B>4?PAO < >D4F>B6D9@9AAO, CBQFB@G A9 A4ABESF ;4@9FAB7B GM9D54 DO5AO@ ;4C4E4@  

[6].  

�; 4>64FBD<< #D<C?BF<AAB7B C?9E4 *<@?SAE>B7B 6B8BID4A<?<M4 BEGM9EF6?S9FES 
CB8C<F>4 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1%. � QF<I GE?B6<SI >G?PFGD4 
J<4AB54>F9D<= <; *<@?SAE>B7B 6B8BID4A<?<M4 CBC4849F 6 6B8B9@-BI?48<F9?P 
$BEFB6E>B= �1%, 6 >BFBDB@ BFEGFEF6GRF <AF9AE<6AO9 F9K9A<S, CBQFB@G HBD@<DB64A<9 
;4EFB=AOI GK4EF>B6 4>64FBD<<, 6 >BFBDOI 6B;@B:AB @4EEB6B9 D4;6<F<9 J<4AB54>F9D<= 
69EP@4 69DBSFAB, BEB59AAB 6 ;BA9 ?B>GEB6 6OEL9= 6B8AB= D4EF<F9?PABEF< 6 E969DAB= 
K4EF< 6B8B9@4-BI?48<F9?S.  

 9DBCD<SF<S CB >BDD9>J<< 4?P7BJ9AB;4 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% < 
#D<C?BF<AAB= K4EF< *<@?SAE>B7B 6B8BID4A<?<M4 CDB6B8SFES D97G?SDAB, A4K<A4S E 
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2007 7B84. 2  �AHBD@4J<S B5 B5N9@4I 6ABE<@B7B 6 6B8B9@4 4?P7B?<;4F4 I?BD9??O 6 
C9D<B8 E 2014 CB 2022 7B8 CD<6989A4 6 F45?<J9 13. 

 

&01;8F0 1. �0==K5 > ?0@0<5B@0E 0;L3>;870F88 2>4>5<0->E;048B5;O $>AB>2A:>9 �-% ?@8?;>B8==>3> 
CG0AB:0 *8<;O=A:>3> 2>4>E@0=8;8I0 2 ?5@8>4 2014-2022 33.  
Table 1. Data on algolization parameters of the cooling pond of the Rostov NPP near the dam section of 

Tsimlyanskoye Reservoir in 2014-2022 

�B8 "5N9@ 6E9?9A<S, ? 
2014 2100 

2015 2400 

2016 2340 

2017 2610 

2018 1440 

2019 1380 

2020 2070 

2021 2520 

2022 2480 

 

�?P7B?<;4J<S CDB6B8<FES A4 BEAB64A<< BF89?PAB= CDB7D4@@O 4?P7B?<;4J<< 
6B8AOI B5N9>FB6 D4=BA4 D4;@9M9A<S $BEFB6E>B= �1%, 6 >BFBDB= G>4;4AO BCF<@4?PAO9 
EDB>< < B5N9@O 99 CDB6989A<S. 

� >4K9EF69 4?P7B?<;4AF4 6 84AAB= D45BF9 <ECB?P;G9FES 4?P7B?B7<K9E>< K<EF4S 
>G?PFGD4 ;9?9AB= I?BDB>B>>B6B= 6B8BDBE?< Chlorella vulgaris Beijer, LF4@@ BIN. 
�?P7B?<;4AF 6OD4M<649FES CB CDB@OL?9AAB= F9IAB?B7<< «Algotec» "5M<= 
9:97B8AO= B5N9@ 6A9E9A<S 4?P7B?<;4AF4 9:97B8AB 64DP<DG9F. � 2021  7. B5N9@ 
6ABE<@B7B 4?P7B?<;4AF4 EBEF46<? 2520 ? EGEC9A;<< I?BD9??O. � 6B8B9@-BI?48<F9?P 
$BEFB6E>B= �1% < CD<?974RMGR 4>64FBD<R #D<C?BF<AAB7B C?9E4 *<@?SAE>B7B 
6B8BID4A<?<M4 6A9E9AB 1500 ? EGEC9A;<< I?BD9??O, 6 ;4?<6 D. �BA 6 D4=BA9 
CDBH<?4>FBD<S «�9?4S �9:4»  ̶  1020 ?. 

#DBJ9EE CDB6989A<S 4?P7B?<;4J<< 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% 
EBCDB6B:849FES CDB6989A<9@ 4A4?<;4 6<8B6B= EFDG>FGDO H<FBC?4A>FBA4 6B8B9@4-

BI?48<F9?S $BEFB6E>B= �1% < #D<C?BF<AAB= K4EF< *<@?SAE>B7B 6B8BID4A<?<M4, 4 
F4>:9 97B >B?<K9EF69AAOI I4D4>F9D<EF<> (K<E?9AABEFP < 5<B@4EE4 BF89?PAOI 
F4>EBAB@<K9E><I 7DGCC < 6<8B6 H<FBC?4A>FBA4). �4AAO= 4A4?<; CDB6B8<FES >4> 6 
BFABL9A<< 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1%, F4> < 6B8B9@4 CB8C<F><.  
� BFABL9A<< *<@?SAE>B7B 6B8BID4A<?<M4, 4A4?<;<DGRFES C4D4@9FDO H<FBC?4A>FBA4 
8?S #D<C?BF<AAB7B C?9E4, CB869D749@B7B 4?P7B?<;4J<< < GK4EF>B6 4>64FBD<<, 6 
>BFBDO9 EGEC9A;<S I?BD9??O A9 6ABE<FES. 

$9;G?PF4FO F4>B7B 4A4?<;4 CB>4;O64RF, KFB CBE?9 6A9E9A<S EGEC9A;<< I?BD9??O 
CDB<EIB8<F C9D9EFDB=>4 H<FBC?4A>FBAAB7B EBB5M9EF64, 9E?< 8B @B@9AF4 6A9E9A<S 
4?P7B?<;4F4 6 EFDG>FGD9 H<FBC?4A>FBA4 8B@<A<DGRF J<4ABCDB>4D<FBFO (D<E. 1),  

FB ECGEFS @9ESJ, CBE?9 6A9E9A<S 6 6B8B9@ 4?P7B?<;4F4 I?BD9??O 6B;D4EF49F  
G89?PAO= 69E J<4AB54>F9D<= EGM9EF69AAB EA<:49FES, 4 CD964?<DGRM<@<  
6 EFDG>FGD9 H<FBC?4A>FBAAB7B EBB5M9EF64 EF4AB6SFES ;9?9AO9 6B8BDBE?< BF89?4 
Chlorophyta (D<E. 2). 

 

 
2 "FK9F «#DB6989A<9 4?P7B?<;4J<< 6B8B9@4-BI?48<F9?S < CD<C?BF<AAB7B GK4EF>4 *<@?SAE>B7B 6B8BID4A<?<M4 E 
J9?PR CB846?9A<S 5<B?B7<K9E><I CB@9I 3 CD98BF6D4M9A<S «J69F9A<S» 6B8AOI B5N9>FB6 6 2015 7B8G». 3 %#5.: """ 
!#" «�<8DBF9ICDB9>F». − 2015. − 62 E. 
3 "FK9F «$BEFB6E>4S �1%. "5BEAB64A<9 @9D CB EBID4A9A<R 5<BD9EGDEB6 < ED98O <I B5<F4A<S CD< BEGM9EF6?9A<< 
IB;S=EF69AAB= 89SF9?PABEF< CB Q>EC?G4F4J<< QA9D7B5?B>4 № 4 � 18-@9ESKAB@ FBC?<6AB@ J<>?9 A4 @BMABEF< 
D94>FBDAB= GEF4AB6>< 104% BF AB@<A4?PAB= E 69AF<?SFBDAO@< 7D48<DAS@<». 3 %#5.: """ !#" «�<8DBF9ICDB9>F». 
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$8AC=>: 1. %>>B=>H5=85 :@C?=KE B0:A>=><8G5A:8E 3@C?? D8B>?;0=:B>=0 ?> G8A;5==>AB8 2 2>4>5<5-

>E;048B5;5 $>AB>2A:>9 �-% (8N=L 2021 3.) 
Figure 1. Ratio of large taxonomic groups of phytoplankton by number in the cooling pond of Rostov NPP  

(June, 2021) 

 

 
$8AC=>: 2. %>>B=>H5=85 :@C?=KE B0:A>=><8G5A:8E 3@C?? D8B>?;0=:B>=0 ?> G8A;5==>AB8 2 2>4>5<5-

>E;048B5;5 $>AB>2A:>9 �-% (8N;L 2021 3.) 
Figure 2. Ratio of large taxonomic groups of phytoplankton by number in the cooling pond of Rostov NPP  

(July 2021) 

 

'K4EF>< 4>64FBD<< 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% < #D<C?BF<AAB= K4EF< 
*<@?SAE>B7B 6B8BID4A<?<M4, 6 >BFBDO9 6ABE<FES 4?P7B?<;4F I?BD9??O, <@9RF SD>B 
6OD4:9AAO9 BF?<K<S 6 EFDG>FGD9 H<FBC?4A>FBAAB7B EBB5M9EF64 BF F9I GK4EF>B6 
4>64FBD<< *<@?SAE>B7B 6B8BID4A<?<M4, 6 >BFBDO9 4?P7B?<;4F A9 6ABE<FES. !4 HBA9 
9:97B8AB7B <AF9AE<6AB7B J69F9A<S 6B8O 6 *<@?SAE>B@ 6B8BID4A<?<M9 6 C9D<B8 E 
<RAS CB B>FS5DP H4>FB6, E6<89F9?PEF6GRM<I B @4EEB6B@ D4;@AB:9A<< J<4AB54>F9D<= 
6 6B8B9@9-BI?48<F9?9= < #D<C?BF<AAB@ C?9E9 < CB846?9A<S <@< 6E9I 8DG7<I 
H<FBC?4A>FBAAOI 7DGCC 6 C9D<B8 E 2007 CB 2022 7B8, A9 5O?B BF@9K9AB A< D4;G. 

1>EC9D<@9AFO CB 64DP<DB64A<R B5N9@4 4?P7B?<;4F4, 6ABE<@B7B 6 6B8B9@O, 
CB>4;O64RF, KFB E>BDBEFP D4;6<F<S CBCG?SJ<< I?BD9??O 6 6B8AOI B5N9>F4I A4IB8<FES 
6 Q>ECBA9AJ<4?PAB= ;46<E<@BEF< BF B5N9@4 99 4?P7B?<;4F4, 6ABE<@B7B 6 6B8B9@O.  
� QF<I GE?B6<SI EC9J<4?<EF4@< $BEFB6E>B= �1% D9>B@9A8B64AB G69?<K<FP B5N9@ 
9:97B8AB 6ABE<@B7B 4?P7B?<;4F4 6 1,5-2 D4;4, G69?<K<6 K4EFBFG 97B 6A9E9A<S E 2-3 8B  
4 D4; 6 F9K9A<9 6979F4J<BAAB7B C9D<B84. �4AAO9 @9DO 5G8GF ECBEB5EF6B64FP 
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BCF<@<;4J<< 7<8DB5<B?B7<K9E><I C4D4@9FDB6 6B8B9@4-BI?48<F9?S < 6B8B9@4 
CB8C<F><.4 

�<B?B7<K9E>4S D945<?<F4J<S 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% < 
*<@?SAE>B7B 6B8BID4A<?<M4, CDB6B8<@4S EC9J<4?<EF4@< $BEFB6E>B= �1%, A9 
B7D4A<K<649FES <I 4?P7B?<;4J<9=. �:97B8AB CDB6B8SFES @9DBCD<SF<S CB 
5<B?B7<K9E><= @9?<BD4J<< QF<I 6B8B9@B6. �<B?B7<K9E>4S @9?<BD4J<S 6B8AB7B B5N9>F4 
CD98CB?4749F @9DBCD<SF<S, A4CD46?9AAO9 A4 G?GKL9A<9 EBEF464 <IF<BH4GAO < GE?B6<= 
6OD4M<64A<S DO5: D4J<BA4?PA4S 8B5OK4 J9AAOI DO5 < 6O5BDBKAO= BF?B6 
@4?BJ9AAOI, ECBEB5EF6B64A<9 6BECDB<;6B8EF6G J9AAOI < G7A9F9A<9 D4;@AB:9A<S 
@4?BJ9AAOI DO5, 6E9?9A<9 I<MAOI < D4EF<F9?PABS8AOI DO5 (59?B7B 4@GD4 3 8?S 
D97G?<DB64A<S ;4D4EF49@BEF< @4>DBH<F4@<, 59?B7B FB?EFB?B5<>4 3 8?S D97G?<DB64A<S 
D4;6<F<S H<FBC?4A>FBA4, K9DAB7B 4@GD4 3 8?S 5BDP5O E @B??RE>4@<, >4DCB6OI 3 8?S 
B5M97B G?GKL9A<S 7<8DB5<B?B7<K9E>B7B EF4FGE4 6B8B9@B6 < D97G?<DB64A<S 
EBBFABL9A<S D9C9DAOI 7DGCC 7<8DB5<BAFB6)5. 

� 2002 7. 5O?4 D4;D45BF4A4 «#DB7D4@@4 ;4DO5?9A<S 6B8B9@4-BI?48<F9?S 
D4EF<F9?PABS8AO@< 6<84@< DO5 E J9?PR CB846?9A<S 5<BCB@9I», 6 >BFBDB= 
CD98GE@4FD<64?BEP ;4DO5?9A<9 6B8B9@4, >BFBDB9 CB;6B?S9F CB?GK<FP 
5<B@9?<BD4F<6AO= QHH9>F < CB889D:<64FP EF4A84DFAO9 C4D4@9FDO 
7<8DB5<B?B7<K9E>B7B D9:<@4 6B8B9@4-BI?48<F9?S, B59EC9K<64RM<9 59;BC4EAGR 
Q>EC?G4F4J<R �1%. % 2015 7. $BEFB6E>4S �1% 4>F<6AB GK4EF6G9F 6 CDB7D4@@4I 
;4DO5?9A<S 6B8B9@B6 D97<BA4.  9EFB 6OCGE>4 < B5N9@O ;4DO5?9A<S EB7?4EB6O64RFES 
�;B6B-+9DAB@BDE><@ F9DD<FBD<4?PAO@ GCD46?9A<9@. 

� C9D<B8 2015-2017 77. CDB6B8<FES 4>F<6A4S D45BF4 CB ;4DO5?9A<R A<:A97B �BA4 
6 D4=BA9 7. �;B64. �4 G>4;4AAO= C9D<B8 6 �BA 6OCGM9AB 5B?99 64 @<??<BAB6 LFG> 
@B?B8< ?9M4 < 5B?99 2 @<??<BAB6 LFG> @B?B8< E4;4A4. % 2019  7. $BEFB6E>4S �1% 
CDB6B8<F ;4DO5?9A<9 *<@?SAE>B7B 6B8BID4A<?<M4. � B>FS5D9 2019  7. < E9AFS5D9 
2020 7. 6 CBE9?>9 #D<@BDE><= (�BF9?PA<>B6E><= D4=BA, �B?7B7D48E>4S B5?4EFP) 
EBEFBS?ES @4EEB6O= 6OCGE> @4?P>B6 DO5O 6 *<@?SAE>B9 6B8BID4A<?<M9. � 4>64FBD<R 
6B8B9@4 5O?< 6OCGM9AO 717 FOE. @4?P>B6 59?B7B 4@GD4 < 2,080 @?A @4?P>B6 E4;4A4.  
� ABS5D9 2021 7. $BEFB6E>4S �1% BEGM9EF6<?4 6OCGE> 530 998 LFG> @B?B8< E4;4A4 <  
59 201 LF. @B?B8< 59?B7B 4@GD4 6 D4=BA9 IGFBD4 )4DE996, 65?<;< E A4EBEAB= 
8B546BKAB= 6B8O $BEFB6E>B= �1%. � E9AFS5D9 2022 7. $BEFB6E>4S �1% BEGM9EF6<?4 
6OCGE> 34040 LF. @B?B8< EF9D?S8< 6 D4=BA9 CBE9?>4 &BCB?P>< �;B6E>B7B D4=BA4 
(D. �BA). �4FD4FO EBEF46<?< 791197,50 DG5?S. � E9AFS5D9 2022 7. $BEFB6E>4S �1% 
BEGM9EF6<?4 6OCGE> 856128 LFG> @B?B8< E4;4A4 < 418807  LF. @B?B8< 59?B7B 4@GD4 6 
CBE9?>9 #D<@BDE><= (�BF9?PA<>B6E><= D4=BA, �B?7B7D48E>4S B5?4EFP (*<@?SAE>B9 
6B8BID4A<?<M9).  

$O5BCBE48BKAO= @4F9D<4? DO5-@9?<BD4FBDB6 CD<B5D9F4?ES 6 IB;S=EF64I-

CDB<;6B8<F9?SI $BEFB6E>B= B5?4EF<, 6 EBBF69FEF6<< E ;4>?RK9AAO@< 8B7B6BD4@< A4 
CBEF46>G. �OCGE> DO5BCBE48BKAB7B @4F9D<4?4 6 6B8B9@-BI?48<F9?P EB7?4EB6O64?ES E 
'CD46?9A<9@ H989D4?PAB= E?G:5O CB 69F9D<A4DAB@G < H<FBE4A<F4DAB@G A48;BDG CB 

 
4 "FK9F «#DB6989A<9 4?P7B?<;4J<< 6B8B9@4-BI?48<F9?S < CD<C?BF<AAB7B GK4EF>4 *<@?SAE>B7B 6B8BID4A<?<M4 E 
J9?PR CB846?9A<S 5<B?B7<K9E><I CB@9I 3 CD98BF6D4M9A<S «J69F9A<S» 6B8AOI B5N9>FB6 6 2020 7B8G». 3 %#5.: """ 
!#" «�<8DBF9ICDB9>F». − 2020. − 53 E. 
5  "FK9F �&#32021309/13/660/9/158258-�3013%� «#DB6989A<9 4?P7B?<;4J<< 6B8B9@4-BI?48<F9?S, CD<C?BF<AAB7B 
GK4EF>4 *<@?SAE>B7B 6B8BID4A<?<M4 < ;4?<64 D. �BA 6 D4=BA9 CDBH<?4>FBD<S «�9?4S �9:4» E J9?PR CB846?9A<S 
5<B?B7<K9E><I CB@9I 3 CD98BF6D4M9A<S «J69F9A<S» 6B8AOI B5N9>FB6 6 2021-2022 7B84I». 3 %#5.: """ !#" 
«�<8DBF9ICDB9>F» ; "FK9F «$BEFB6E>4S �1%. "5BEAB64A<9 @9D CB EBID4A9A<R 5<BD9EGDEB6 < ED98O <I B5<F4A<S CD< 
BEGM9EF6?9A<< IB;S=EF69AAB= 89SF9?PABEF< CB Q>EC?G4F4J<< QA9D7B5?B>4 № 4. � 18-@9ESKAB@ FBC?<6AB@ J<>?9 A4 
@BMABEF< D94>FBDAB= GEF4AB6>< 104% BF AB@<A4?PAB= E 69AF<?SFBDAO@< 7D48<DAS@<». 3 %#5.: """ !#" 
«�<8DBF9ICDB9>F» ; "FK9FO «#DB6989A<9 4?P7B?<;4J<< 6B8B9@4-BI?48<F9?S < CD<C?BF<AAB7B GK4EF>4 *<@?SAE>B7B 
6B8BID4A<?<M4 E J9?PR CB846?9A<S 5<B?B7<K9E><I CB@9I 3 CD98BF6D4M9A<S «J69F9A<S» 6B8AOI B5N9>FB6 6 & 
7B8G» CB 7B84@: 6 2014 7. (71 E.), 6 2015 7. (62 E.), 6 2020 7. (53 E.). 3 %#5.: """ !#" «�<8DBF9ICDB9>F». 
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$BEFB6E>B= B5?4EF<, BEGM9EF6?S?ES 6 CD<EGFEF6<< < CB8 >BAFDB?9@ CD98EF46<F9?9= 
(�'# «*<@?SAE>DO56B8» < �B?7B8BAE>B= <AEC9>J<< BF89?4 DO5A48;BD4 CB 
$BEFB6E>B= B5?4EF<. "5N9@ DO5BCBE48BKAB7B @4F9D<4?4, 97B 6B;D4EFAO9 < D4;@9DAO9 
C4D4@9FDO BCD989?S?<EP 6 EBBF69FEF6<< E D9>B@9A84J<S@<, CB87BFB6?9AAO@< 
EC9J<4?<EF4@<, A4 BEAB64A<< D4;D45BF4AAOI DO5B6B8AB-5<B?B7<K9E><I B5BEAB64A<= < 
CDB6989AAOI 6 F9K9A<9 DS84 ?9F @BA<FBD<A7B6OI <EE?98B64A<=. 

#BEF46M<>4@< DO5BCBE48BKAB7B @4F9D<4?4 S6?SRFES %#� «$O5>B?IB; 
<@. �5D4@B64», """ $O5IB; «%F9CAB=», $O5IB; «�D4K<><», !#* «�;@BDP9», 
""" «�9D9;B6E><=». 

�B?<K9EF6B <AFDB8GJ<DG9@B7B 6 6B8B9@-BI?48<F9?P $BEFB6E>B= �1% 
5<B@4F9D<4?4 G>4;4AB 6 F45?<J9 26. 
 

&01;8F0 2. #0@0<5B@K 18><5;8>@0F88 2>4>5<0->E;048B5;O $>AB>2A:>9 �-%, BKA. >A>159 
Table 2. Parameters of biomelioration of the cooling pond of Rostov NPP, thousand individuals 

�B8 

�<8O DO5, FOESK BEB59=  

�9?O= 4@GD, 
FB?EFB?B5<>, >4DC 

�9?O= 4@GD, 
FB?EFB?B5<>, 
K9DAO= 4@GD 

�4DC �9?O= 4@GD 

2002 89,8 3 3 3 
2003 3 54,9 3 3 
2005 9,1 3 66,9 

2009 3 3 1,7 3 
2011 10,0 3 3 3 
2013 10,0 3 3 3 
2014 10,0 3 3 3 
2017 3 3 1,0 3 
2019 10,0 3 3 3 
2020 10,0 3 3 3 
2021 10,0 3 3 60,0 

 

1HH9>F<6ABEFP CDB6B8<@OI @9D CB ;4DO5?9A<R 6B8B9@4-BI?48<F9?S $BEFB6E>B= 
�1% < *<@?SAE>B7B 6B8BID4A<?<M4 FDG8AB C9D9BJ9A<FP. �?47B84DS ;4DO5?9A<R,  
;4D4EF49@BEFP 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% @4>DBH<F4@< CGF9@ 6E9?9A<= 
D4EF<F9?PABS8AOI 6<8B6 DO5 CD<6989A4 > A9B5IB8<@O@ CB>4;4F9?S@ 8  %, 

BJ9A<649@O@ >4> BCF<@4?PAO9 8?S CB889D:4A<S ABD@4?PAB7B HGA>J<BA<DB64A<S 
6B8B9@4. 

�AFDB8G>J<S 6 <IF<BJ9AB; BF89?PAOI J9AAOI 6<8B6 DO5 CB;6B?S9F 
74D@BA<;<DB64FP 7<8DB5<B?B7<K9E><= D9:<@ 6B8B9@B6, D97G?<DB64FP 5<B@4EEG 
86GEF6BDK4FB7B @B??RE>4 8D9=EE9AO, 74D@BA<;<DB64FP EFDG>FGDG H<FBC?4A>FBAAOI, 
;BBC?4A>FBAAOI < ;BB59AFBEAOI EBB5M9EF6. 

%C9J<4?<EF4@< CB8DS8AB= BD74A<;4J<< 6 >4K9EF69 @9D, A4CD46?9AAOI A4 
BCF<@<;4J<R 5<B@9?<BD4J<< 6B8B9@4-BI?48<F9?S $BEFB6E>B= �1% 6 >D4F>BEDBKAB= 
C9DEC9>F<69 CD98?B:9AB 6OCB?ASFP ;4DO5?9A<9 6B8B9@4-BI?48<F9?S CBE48BKAO@ 
@4F9D<4?B@ @B?B8< DO5-C?4A>FBH47B6 3 59?O= < C9EFDO= FB?EFB?B5<><, A469E>B= A9 
@9A99 0,1 >7 6 B5N9@9 3 59?O= FB?EFB?B5<> (2 F/7B8), C9EFDO= FB?EFB?B5<> (2 F/7B8) 6 
F9K9A<9 2-3 5?<:4=L<I ?9F, >4DCB@, <AFDB8GJ<DGS 6 6B8B9@-BI?48<F9?P A9 5B?99  
1-2 FBAA @B?B8< >4DC4 (A469E>B= A9 @9A99 1 >7) 6 5?<:4=L<9 1-2 7B84, CBE>B?P>G 

 
6 "FK9F «"5BEAB64A<9 @9D CB EBID4A9A<R 5<BD9EGDEB6 < ED98O <I B5<F4A<S CD< BEGM9EF6?9A<< IB;S=EF69AAB= 
89SF9?PABEF< CB Q>EC?G4F4J<< QA9D7B5?B>4 № 4 $BEFB6E>B= �1% 6 18-@9ESKAB@ FBC?<6AB@ J<>?9 A4 @BMABEF< 
D94>FBDAB= GEF4AB6>< 104% BF AB@<A4?PAB= E 69AF<?SFBDAO@< 7D48<DAS@<». 3 %#5.: """ !#" «�<8DBF9ICDB9>F». 
− 2022. − 155 E.  
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6OEB><9 ;A4K9A<S 5<B@4EEO >4DC4 6 6B8B9@9 @B7GF A974F<6AB BFD4;<FPES A4 
K<E?9AABEF< < 5<B@4EE9 ;BBC?4A>FBA4 6 6B8B9@9. 

�4DO5?9A<9 6B8B9@4-BI?48<F9?S 59?O@ 4@GDB@ < K9DAO@ 4@GDB@ 6 A4EFBSM<= 
@B@9AF 5O?B CD<;A4AB A9J9?9EBB5D4;AO@, 66<8G A96OEB><I CB>4;4F9?9= D4;6<F<S 
5<B@4EEO 8D9=EE9AO 6 6B8B9@9-BI?48<F9?9 < EF45<?PABEF< GDB6A9= D4;6<F<S 6OEL9= 
6B8AB= D4EF<F9?PABEF< (BEB59AAB CB7DG:9AAB=) 6 6B8B9@9-BI?48<F9?9. 

!9CD9DO6AO= 4A4?<; ?GKL<I @<DB6OI CD4>F<> CB CB889D:4A<R Q>B?B7<K9E>B7B 
5?47BCB?GK<S 6B8AOI B5N9>FB6, 5BDP5O E 5<B?B7<K9E><@< B5D4EF4A<S@<, CB 
CD98GCD9:89A<R <AFDB8G>J<< 6 5<BJ9AB;O KG:9DB8AOI <A64;<6AOI 6<8B6, 
CDB6B8<@OI EC9J<4?<EF4@< $BEFB6E>B= �1% 6 EBFDG8A<K9EF69 EB 
EC9J<4?<;<DB64AAO@< CB8DS8AO@< BD74A<;4J<S@<, CB;6B?S9F A9CD9DO6AB 
EB69DL9AEF6B64FP @9FB8O 4?P7B?<;4J<< < 5<B@9?<BD4J<< 6B8B9@4-BI?48<F9?S < 
6B8B9@4 CB8C<F><, 4 F4>:9 CB889D:<64FP <I Q>B?B7<K9E><9 < Q>EC?G4F4J<BAAO9 
C4D4@9FDO A4 BCF<@4?PAB@ GDB6A9. 
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