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1. 
, 2   [10]

Pb Cd SO4
2-

7,1 0,25 500

6,5 0,17 700

6,8 0,21 600

% 92,3 58,3 56,3

 40-50 . 

. ,  40- , 

 [15], . 

1976  -    90

/ 3,  – 350 / 3.  1992 . 

 220,6 – 683,3 3[2].
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.

 1990-1992 . 

 [1; 11; 13],

, ,

, .

, 

. , -

.

 (8,0 – 12,0 3,  8 – 12 ),  (5,0 – 28,4
3,  3 ),  (1,3 –

24,4 3,  1,5 – 2,5 ),  (3,8 – 122,0 3, 

.,  1,0 3),  (2,00 – 15,72 3, 

1,5 )  (19,8 – 260,0 3  1,9 – 26,0 ).

 1990  1992   

,  [13]. 
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. 

.

,  90 % 
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. 

 [8], , 

 (12,5-73,3%), 

.   , 

,
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,

.

, 

 141 – 370 3 (

 0,3 3,  – 0,05 3). 

, -

, ,   , 

 2,82 – 7,40 . 

, .

, 

.

 2,8 – 8,0 .

 – 0,35 – 0,37 3, 

 0,05 – 0,08 3. 

.  (0,0063 3).

, , 

. 

 0,8 – 5,5 3, 

 2,0 – 5,5 .

 1996

, 

, ,  ( . 2).

 1996 . 

,  1990-1992 .,

, 

, .

http://www.nbuv.gov.ua/e-journals/Nd/2010_6/10jmntps.pdf


» 2010-6 (22) http://www.nbuv.gov.ua/e-journals/Nd/2010_6/10jmntps.pdf

6

2. . , 3, min–max [13]

.,
3 ,

.

:
u 10,0 – 11,5 14,5 – 15,0 1,0 10 / 15

Cd 0,4 – 0,7 3,7 – 4,9 5,0
n 15,2 – 16,8 41,2 – 44,7 10,0 1,5 / 4,2

Ni 0,7 – 1,3 31,4 – 45,6 10,0  / 4,5
Pb 2,8 – 3,4 27,7 – 31,2 10,0  / 3,0
Cr 11,3 – 12,1 224,5 – 237,2 1,0 11 / 240
Zn 24,5 – 25,6 225,1 – 234,7 10,0 2,5 / 23,5

124,0 – 127,0 295,0 – 312,0 50,0 3 / 6
:

60,0 – 77,0 97,0 – 101,0 100,0
240,0 – 245,0 400,0 – 570,0 12,0 12 / 45

,

 2001 . 

 [13]. 

, 

 1996 .

u (100 % ), Zn (100 % ),

r (70 % ), Pb (50 % ), n (40 % ), Cd (20 % ).

, 

, . 

 10 , 

. 

.:

 ( . ) –  Cu  22 , Zn – y 12, r

–  60, n –  1,5 a;

 ( . ) – u  27 , Zn –  8, b –

 17, r –  62 , , , 

, . b, 
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;

 ( .  )  –   Cu,  Zn  b  

   18, 14  7 , 

  ;

 – u  52 , Zn –  17, b –  7 ;

 – u    10 , Zn – y 19,5, Cd –  2, r –

 2 ;

 – u  14 , Zn –  3 , 

,   1990-1992 pp.

, 

:

 –  46 ,  –  15, 

 – 3,5,  – 13,  – 26 , 

 25  6 ,  (Cd, Pb, n, r) ;

 –  Cu, Zn r, 

 18, 2  69 ,  43, 9  15 , b –  27 .

,  2009 , -

.  ,  ,  

, . , . 

.

 2009 ,  90- . 

, , 

, , . 
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. 

 – 0,35 – 0,37 3
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. , 

, .

. : Ni –  Ca, Mg,

Fe, Cu2+, Zn2+; Cr –  Fe, Mn2+, Co2+, Cu2+; Mo –  W, Cu2+, Pb2+; Mn –  Mg, Zn; Co –

 Fe;  Cu  –   Zn,  Mn,  Ni;  Zn  –   Mn2+, Co2+, Cu2+, Cd2+;  Cd  –   Ca,  Cu2+, Zn2+.

, , , , , , , ,

,  [6; 7].

 [11] . 3. , 

 (0,99 – 1,02

) ,  –  (0,76 – 1,18 ).

, 

 (2,44 ) . . 

 (19,90 – 24,65 ) . 

 (21,64 ) . . 

, 

. 

 (0,57 – 0,61 ) .

, 

, 

  .

3. ,
,  ± m [11]

Cd Pb Cu Zn Mn Fe Cr
. 

0,97± 0,45± 1,02± 11,90± 0,94± 23,69± 0,08±
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0,06 0,03 0,05 0,14 0,09 0,39 0,02
0,35±
0,11

0,70±
0,14

1,32±
0,02

10,84±
0,18

0,69±
0,05

18,91±
0,21

0,14±
0,02

0,89±
0,08

0,68±
0,05

0,83±
0,04

11,22±
0,10

0,94±
0,04

14,40±
0,28

0,07±
0,02

0,78±
0,04

0,76±
0,06

1,39±
0,02

19,90±
0,14

0,73±
0,04

14,40±
0,28

0,20±
0,03

0,79±
0,03

1,18±
0,06

1,22±
0,04

24,65±
0,18

0,61±
0,05

32,64±
0,52

0,18±
0,02

0,80±
0,03

1,17±
0,41

0,95±
0,05

23,62±
0,22

0,85±
0,07

11,54±
0,32

0,14±
0,02

0,99±
0,06

0,55±
0,05

0,92±
0,08

13,82±
0,14

0,38±
0,03

20,64±
0,31

0,17±
0,02

1,02±
0,04

0,84±
0,04

0,81±
0,05

9,28±
0,22

0,81±
0,05

11,62±
0,25

0,17±
0,02

1,00±
0,03

0,28±
0,02

1,04±
0,03

16,86±
0,14

0,79±
0,07

38,89±
0,88

0,22±
0,02

. 
0,84±
0,02

0,20±
0,06

2,44±
0,05

21,64±
0,22

0,66±
0,10

26,95±
0,65

0,57±
0,04

. 
0,94±
0,04

0,19±
0,04

1,09±
0,02

16,62±
0,17

0,66±
0,04

46,69±
1,34

0,61±
0,07

, .

, , , 

 Ictalurus nebulosus L. [12]. 

 ( . 4).

4. 
(Ictalurus nebulosus L.) , ±m, n = 6-10,

 [12]

Cd Pb Cu Zn Mn Fe
. 

2,01
±0,15

7,49
±0,66

16,83
±0,31

90,40
±2,15

13,43
±0,95

279,63
±1,52

1,93
±0,10

8,21
±1,09

12,13
±2,03

19,12
±1,00

6,01
±0,56

247,12
±12,85
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2,15
±0,33

15,60
±1,76

19,17
±2,05

20,81
±3,72

10,40
±1,47

387,48
±5,18

.  – 
4,84

±0,32
16,11
±2,60

29,05
±1,40

142,21
±7,15

18,71
±3,19

342,55
±29,11

1,05
±0,22

9,01
±3,07

21,75
±2,11

23,61
±0,45

6,20
±0,59

301,11
±3,99

1,12
±0,09

13,42
±3,11

61,75
±2,81

42,12
±3,00

15,11
±1,06

487,09
±12,90

. 
3,39

±0,30
1,12

±0,17
6,39

±0,79
91,29
±3,25

8,72
±1,77

179,33
±12,03

2,51
±0,40

6,47
±0,39

13,43
±1,15

16,57
±0,86

6,87
±0,12

175,42
±1,49

4,32
±0,32

9,42
±1,11

10,04
±0,90

20,00
±2,87

5,72
±0,12

201,33
±21,94

. 
4,39

±0,20
11,47
±0,69

12,43
±0,18

139,12
±3,54

13,43
±0,23

149,63
±4,12

1,52
±0,21

4,40
±0,19

13,73
±2,71

21,17
±2,20

3,01
±0,40

177,12
±5,15

2,09
±0,40

9,18
±0,19

20,93
±1,77

17,30
±0,60

4,52
±0,15

129,03
±4,11

1. .
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. 
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2.
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Toxicological problems of the Shatsk lakes.

 Jevtushenko M., Dudnyk S., Glebova U.

The results of research of ecological-toxicological situation on the Shatsk lakes

during great while are presented. The steady trend of its worsening is set from 40-50 the

last century to our time. It is proven that the reservoirs of the Shatsky State Natural

National Park suffer from complex contamination as a result of melioration and drainage

works on agricultural lands, recreation loading and pollution of badly cleared sewages or

unrefined sewage of communal network of coastal settlements. Heavy metals, above all

things copper, zinc and lead, petroleum products and synthetic surfactants, come in most

Shatsk lakes. The considerable level of contamination of waters of lakes is fixed by

phenolic compounds. Priority toxicants accumulate in the components of biota of

reservoirs, especially in fish tissue. Fish is the final link in trophic chains, and can be used

for biomonitoring of the ecological and toxicological state of these lakes.

The Shatsk lakes, ecological-toxicological status of reservoirs, sources of toxic

pollution, priority toxicants, biomonitoring.
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