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ÂÎÄÎÉÌ Ï²ÂÍÎ×² ÓÊÐÀ¯ÍÈ1

Ïðîâåäåíî ïîð³âíÿëüíèé àíàë³ç îñîáëèâîñòåé íàêîïè÷åííÿ øòó÷íèõ ðàä³îíóê-
ë³ä³â âèùèìè âîäíèìè ðîñëèíàìè òà ðèáàìè âîäîéì ×îðíîáèëüñüêî¿ çîíè â³ä÷óæåííÿ
(×ÇÂ) ³ òåðèòîð³é çàõ³äíîãî òà ï³âäåííîãî ñë³ä³â ÷îðíîáèëüñüêîãî âèêèäó. Ó 2020—
2021 ðð. ïèòîìà àêòèâí³ñòü 90Sr ó âèùèõ âîäíèõ ðîñëèíàõ âîäîéìè-îõîëîäæóâà÷à
(ÂÎ) ×ÀÅÑ, îç. Äàëåêîãî òà ßí³âñüêîãî çàòîíó äîñÿãàëà 10—46 êÁê/êã, 137Cs — 5,4—
47 êÁê/êã; â îçåðàõ Àçáó÷èí, Âåðøèíà òà Ãëèáîêå — â³äïîâ³äíî 64—419 ³ 9,3—
63,4 êÁê/êã. Ïèòîìà àêòèâí³ñòü 90Sr ó ðèáàõ ÂÎ ×ÀÅÑ, îç. Äàëåêå òà ßí³âñüêîãî çà-
òîíó äîñÿãàëà 1,4—8,6, 137Cs — 2,3—3,2 êÁê/êã; â îçåðàõ Àçáó÷èí, Âåðøèíà òà Ãëèáîêå
— â³äïîâ³äíî 21—213 ³ 4,2—6,2 êÁê/êã. Â 2020—2021 ðð. ó á³ëüøîñò³ äîñë³äæåíèõ âî-
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äîéì ïîçà ìåæàìè ×ÇÂ ð³âí³ íàêîïè÷åííÿ 90Sr ó ãåëîô³ò³â â³ðîã³äíî íå â³äð³çíÿëèñü ³
ñòàíîâèëè áëèçüêî 10 Áê/êã. Ó ãåëîô³ò³â îç. Ë³ñîâîãî ïèòîìà àêòèâí³ñòü 90Sr äîñÿãà-
ëà 181 Áê/êã. Ìàêñèìàëüíà ïèòîìà àêòèâí³ñòü 137Cs ó ãåëîô³ò³â Êàí³âñüêîãî âîäî-
ñõîâèùà òà ð. ²ðøà íå ïåðåâèùóâàëà 30, îç. Ë³ñîâîãî — äîñÿãàëà 16920 Áê/êã, ³íøèõ
âîäîéì ïîçà ìåæàìè ×ÇÂ — 65—515 Áê/êã. Ìàêñèìàëüíà ïèòîìà àêòèâí³ñòü 137Cs ó
ã³äàòîô³ò³â îçåð Á³ëîãî, Ëóêè òà Ë³ñîâîãî ñòàíîâèëà â³äïîâ³äíî 639, 1066 òà
6417 Áê/êã, ³íøèõ âîäîéì — íå ïåðåâèùóâàëà 150 Áê/êã. Ïèòîìà àêòèâí³ñòü 90Sr â îð-
ãàí³çì³ ðèá îç. Ë³ñîâîãî äîñÿãëà 23, ³íøèõ âîäîéì — íå ïåðåâèùóâàëà 11,3 Áê/êã. Ìàê-
ñèìàëüíà àêòèâí³ñòü 137Cs ó ðèáàõ îçåð Ë³ñîâå òà Á³ëå ñòàíîâèëà â³äïîâ³äíî 1400 òà
314, Ïîâ÷àíñüêîãî òà Êè¿âñüêîãî âîäîñõîâèù — 154 òà 124 Áê/êã, ³íøèõ äîñë³äæåíèõ
âîäîéì — íå ïåðåâèùóâàëà 38 Áê/êã.

Êëþ÷îâ³ ñëîâà: àâàð³ÿ íà ×îðíîáèëüñüê³é ÀÅÑ, ðàä³îíóêë³äíå çàáðóäíåííÿ, âîäî-
éìè, âèù³ âîäí³ ðîñëèíè, ðèáè, 137Cs, 90Sr.

Ôîðìóâàííÿ ðàä³îåêîëîã³÷íîãî íàïðÿìêó â ñóì³æíèõ ãàëóçÿõ á³î-
ëîã³÷íî¿ íàóêè áóëî ïîâ’ÿçàíå ç ãëîáàëüíèì ðàä³îàêòèâíèì çàáðóäíåí-
íÿì á³îñôåðè ç ñåðåäèíè ìèíóëîãî ñòîð³÷÷ÿ, ÿêå îáóìîâëåíå ³íòåíñèâíè-
ìè âèïðîáóâàííÿìè ÿäåðíî¿ çáðî¿ òà àâàð³ÿìè íà ï³äïðèºìñòâàõ ÿäåðíî-
ãî ïàëèâíîãî öèêëó. Ïåð³îä ÷àñó ç 1950-õ äî ïî÷àòêó 1980-õ ðîê³â õàðàêòå-
ðèçóâàâñÿ âñåá³÷íèì íàêîïè÷åííÿì ðåçóëüòàò³â äîñë³äæåíü òà ïîãëèá-
ëåííÿì çíàíü ó ñôåð³ ÿäåðíî¿ ô³çèêè, ðàä³îá³îëîã³¿ òà ðàä³îåêîëîã³¿.

Ïðîòå íà ïî÷àòêó 80-õ ðîê³â ìèíóëîãî ñòîð³÷÷ÿ ó áàãàòüîõ êðà¿íàõ âè-
íèêëà òåíäåíö³ÿ äî ñêîðî÷åííÿ ðàä³îåêîëîã³÷íèõ äîñë³äæåíü, ùî áóëî çó-
ìîâëåíî çíèæåííÿì ê³ëüê³ñíèõ ïîêàçíèê³â ãëîáàëüíîãî ðàä³îíóêë³äíîãî
çàáðóäíåííÿ îá’ºêò³â íàâêîëèøíüîãî ñåðåäîâèùà òà ïðîïàãàíäîþ ãàðàí-
òîâàíî¿ áåçïå÷íîñò³ ôóíêö³îíóâàííÿ ï³äïðèºìñòâ ÿäåðíî¿ åíåðãåòèêè.
Ïåâíå çíà÷åííÿ ìàëà é ³ëþç³ÿ ùîäî çìåíøåííÿ â³ðîã³äíîñò³ âèíèêíåííÿ
â³éñüêîâîãî ÿäåðíîãî êîíôë³êòó. Íàæàëü, õèáí³ñòü çàçíà÷åíèõ ï³äõîä³â
áóëà äîâåäåíà ñïî÷àòêó àâàð³ÿìè íà ×îðíîáèëüñüê³é ÀÅÑ (×ÀÅÑ) ó
1986 ð. òà íà ÀÅÑ Ôóêóñ³ìà-Äàé³÷³ ó 2011 ð., à íà òåïåð³øí³é ÷àñ —
â³éñüêîâèìè ä³ÿìè íà òåðèòîð³¿ Óêðà¿íè.

Ï³ñëÿ àâàð³¿ íà ×ÀÅÑ âèÿâèëîñü, ùî ó íàóêîâ³é ë³òåðàòóð³ â³äñóòí³
äàí³ ùîäî ð³âí³â âì³ñòó ðàä³îíóêë³ä³â ó á³îòè÷íèõ êîìïîíåíòàõ á³ëüøîñò³
âîäîéì Óêðà¿íè, ÿê³ ó 1986 ð. áóëè çàáðóäíåí³ ïðîäóêòàìè ÷îðíîáèëüñü-
êîãî ïîõîäæåííÿ. Çîêðåìà, äëÿ îö³íêè ñòóïåíþ âïëèâó ÷îðíîáèëüñüêîãî
âèêèäó íà ð³âí³ íàêîïè÷åííÿ 137Cs ïðåäñòàâíèêàìè ïðîìèñëîâî¿ ³õò³î-
ôàóíè Êè¿âñüêîãî òà Êàí³âñüêîãî âîäîñõîâèù ó ÿêîñò³ ðåôåðåíñíèõ âè-
êîðèñòîâóâàëè äîàâàð³éí³ âåëè÷èíè éîãî âì³ñòó ó ðèáàõ Çàïîð³çüêîãî âî-
äîñõîâèùà [2], 90Sr — ó ðèáàõ âîäîéì ï³âäåííèõ ðåã³îí³â Óêðà¿íè [3].

Ç ïåðøèõ ï³ñëÿàâàð³éíèõ ðîê³â ñï³âðîá³òíèêè ²íñòèòóòó ã³äðîá³îëîã³¿
ÍÀÍ Óêðà¿íè òà ³íøèõ íàóêîâèõ óñòàíîâ äîñë³äæóþòü îñîáëèâîñò³ íàêî-
ïè÷åííÿ, ì³ãðàö³¿ òà ïåðåðîçïîä³ëó ðàä³îíóêë³ä³â òà ¿õí³õ ô³çèêî-õ³ì³÷íèõ
ôîðì â àá³îòè÷íèõ ³ á³îòè÷íèõ êîìïîíåíòàõ âîäíèõ åêîñèñòåì, ÿê³ çàçíà-
ëè ³íòåíñèâíîãî çàáðóäíåííÿ âíàñë³äîê ×îðíîáèëüñüêî¿ êàòàñòðîôè. Çî-
êðåìà, âèêîíàí³ ÷èñëåíí³ ðàä³îåêîëîã³÷í³ äîñë³äæåííÿ ïðåäñòàâíèê³â ³õ-
ò³îôàóíè [5, 6, 8—10, 15, 16, 23—25, 27—30, 34—36] òà âèùèõ âîäíèõ ðîñ-
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ëèí [4, 5, 12, 14, 19—22, 26, 31, 32 ] ó âîäîéìàõ çà ð³çíèõ ã³äðîõ³ì³÷íèõ,
ã³äðîëîã³÷íèõ ³ ã³äðîá³îëîã³÷íèõ óìîâ âîäíîãî ñåðåäîâèùà.

Íà òåïåð³øí³é ÷àñ âèçíà÷åííÿ ð³âí³â ðàä³îíóêë³äíîãî çàáðóäíåííÿ
êîìïîíåíò³â âîäîéì Óêðà¿íè íàáóâàº íàäçâè÷àéíî¿ àêòóàëüíîñò³, îñê³ëü-
êè â³éñüêîâ³ ä³¿ ìîæóòü ñïðè÷èíèòè ðàä³àö³éíå çàáðóäíåííÿ íàâêîëèø-
íüîãî ñåðåäîâèùà âíàñë³äîê ðóéíóâàííÿ ï³äïðèºìñòâ ÿäåðíîãî ïàëèâíî-
ãî öèêëó òà ó âèïàäêó çàñòîñóâàííÿ ÿäåðíî¿ çáðî¿.

Íåîáõ³äíî âðàõîâóâàòè é òå, ùî ââåäåííÿ âîºííîãî ñòàíó íà òåðèòîð³¿
Óêðà¿íè íåìèíó÷å ïðèçâîäèòü äî çíà÷íèõ îáìåæåíü äîñòóïó äî âîäîéì ³,
â³äïîâ³äíî, äî íåìîæëèâîñò³ ïðîâåäåííÿ êîìïëåêñíèõ ïîëüîâèõ äîñ-
ë³äæåíü, áåç ÿêèõ ðàä³îåêîëîã³÷íà ñèòóàö³ÿ ó âîäíèõ åêîñèñòåìàõ ìîæå
çàëèøèòèñü íåâèçíà÷åíîþ. Òîìó àíàë³ç ³íôîðìàö³¿ ùîäî âì³ñòó ðàä³î-
íóêë³ä³â ó ã³äðîá³îíòàõ çà ïåð³îä, ÿêèé ïåðåäóâàâ ïî÷àòêó âîºííèõ ä³é,
ñïðèÿòèìå âèçíà÷åííþ ðåôåðåíñíèõ ð³âí³â ðàä³îàêòèâíîãî çàáðóäíåííÿ
âîäîéì, ÿê³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ îö³íêè íàñë³äê³â â³éñüêîâèõ
ä³é.

Ìåòà ðîáîòè — óçàãàëüíåííÿ ðåçóëüòàò³â äîñë³äæåíü ð³âí³â âì³ñòó
òåõíîãåííèõ ðàä³îíóêë³ä³â ó âèùèõ âîäíèõ ðîñëèíàõ òà ðèáàõ âîäîéì, ÿê³
çàçíàëè ³íòåíñèâíîãî ðàä³îàêòèâíîãî çàáðóäíåííÿ âíàñë³äîê àâàð³¿ íà
×ÀÅÑ.

Ìàòåð³àë ³ ìåòîäèêà äîñë³äæåííÿ

Äîñë³äæåííÿ âèêîíóâàëè âïðîäîâæ 2020—2021 ðð. íà ð³çíîòèïíèõ
âîäîéìàõ, ðîçòàøîâàíèõ ó ×îðíîáèëüñüê³é çîí³ â³ä÷óæåííÿ (×ÇÂ) òà íà
òåðèòîð³ÿõ çàõ³äíîãî òà ï³âäåííîãî ñë³ä³â ÷îðíîáèëüñüêîãî âèêèäó. Íà
òåðèòîð³¿ ×ÇÂ ïðîáè ã³äðîá³îíò³â â³äáèðàëè â îçåðàõ Àçáó÷èí (51,406oN,
30,109oE), Âåðøèíà (51,432oN, 30,073oE), Ãëèáîêå (51,444oN, 30,064oE), Äà-
ëåêå (51,430oN, 30,103oE), ßí³âñüêîìó çàòîí³ (51,409oN, 30,084oE), ð. Ïðè-
ï’ÿòü (ó ì. ×îðíîáèëü) òà ó íàéá³ëüøèõ ÷îòèðüîõ çàëèøêîâèõ âîäîéìàõ,
ÿê³ óòâîðèëèñü ï³ñëÿ çíèæåííÿ ð³âíÿ âîäè ó âîäîéì³-îõîëîäæóâà÷³ ×îð-
íîáèëüñüêî¿ ÀÅÑ. Ó ðîáîò³ íàâåäåí³ ðåçóëüòàòè âèì³ðþâàííÿ âì³ñòó ðà-
ä³îíóêë³ä³â ó ã³äðîá³îíòàõ ÷îòèðüîõ äîñë³äæåíèõ âîäîéì, ÿê³ ïîçíà÷åí³
«ÂÎ ×ÀÅÑ».

Ïîçà ìåæàìè ×ÇÂ ã³äðîá³îíò³â â³äáèðàëè íà àêâàòîð³ÿõ Êè¿âñüêîãî
âîäîñõîâèùà (ó Äí³ïðîâñüêîìó, Ïðèï’ÿòñüêîìó òà Òåòåð³âñüêîìó â³äðî-
ãàõ, â ñåðåäí³é ÷àñòèí³ âîäîéìè òà ïîáëèçó Äîìîíòîâà ï-âà), Êàí³âñüêîãî
âîäîñõîâèùà (ì. Ðæèù³â), Ïîâ÷àíñüêîãî âîäîñõîâèùà (ð. Æåð³â, ñ. Ïîâ÷,
Êîðîñòåíñüêèé ð-í Æèòîìèðñüêî¿ îáë., 51,133oN, 28,529oE), ð. ²ðøà
(ì. Ìàëèí), îçåðàõ Á³ëå (ñ. Á³ëå, Âàðàñüêèé ð-í Ð³âíåíñüêî¿ îáë., 51,648oN,
26,024oE), Ëóêî (ñ. Ëóêî, Âàðàñüêèé ð-í Ð³âíåíñüêî¿ îáë., 51,609oN,
26,020oE), Ë³ñîâå (ñ. Íîâà Ìàðêîâêà, Âèøãîðîäñüêèé ð-í Êè¿âñüêî¿ îáë.,
51,133oN, 29,468oE), Êàð’ºð (ì. ²ðï³íü, 50,540oN, 30,256oE), ñòàâêàõ êîìï-
ëåêñíîãî ïðèçíà÷åííÿ Çåìñíàðÿä (ð. Áó÷à, ì. ²ðï³íü, 50,544oN, 30,254oE),
Âîâ÷ê³â (ñ. Âîâ÷ê³â, Âèøãîðîäñüêèé ð-í Êè¿âñüêî¿ îáë., 51,125oN,
29,546oE).
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Á³îëîã³÷íèìè îá’ºêòàìè äîñë³äæåíü áóëè âèù³ âîäí³ ðîñëèíè, ÿê³ íà-
ëåæàòü äî ð³çíèõ åêîëîã³÷íèõ ãðóï, òà ðèáè ð³çíîãî òèïó æèâëåííÿ.

Âì³ñò ðàä³îíóêë³ä³â âèçíà÷àëè ó íàäçåìíèõ îðãàíàõ ã³äàòîô³ò³â òà ãå-
ëîô³ò³â (òàáë. 1).

Ó âîäí³é ðàä³îåêîëîã³¿ ïðåäñòàâíèê³â ïð³ñíîâîäíî¿ ³õò³îôàóíè çà
îñîáëèâîñòÿìè íàêîïè÷åííÿ ðàä³îíóêë³ä³â ïðèéíÿòî ïîä³ëÿòè íà ìèð-
íèõ, äî ÿêèõ íàëåæàòü áåíòîôàãè ³ ïëàíêòîôàãè, òà õèæèõ, ÿê³ ïîñò³éíî
àáî ïåð³îäè÷íî æèâëÿòüñÿ ðèáàìè [16]. Âì³ñò ðàä³îíóêë³ä³â âèçíà÷àëè â
îêðåìèõ åêçåìïëÿðàõ àáî îá’ºäíàíèõ ïðîáàõ ðèá îäíîãî âèäó (òàáë. 2)

Ù³ëüí³ñòü çàáðóäíåííÿ ïëîù³ âîäîçáîðó âèçíà÷àëè çà [1]. Ïèòîìó àê-
òèâí³ñòü ãàììà-âèïðîì³íþþ÷èõ ðàä³îíóêë³ä³â ó ðîñëèíàõ (Áê/êã ïîâ³òðÿ-
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Òàáëèöÿ 1
Äîñë³äæåí³ âèäè âèùèõ âîäíèõ ðîñëèí

¹ Íàçâè âèä³â

Ã³äàòîô³òè

1 Ðäåñíèê ãðåá³í÷àñòèé — Potamogeton pectinatus L.

2 Ðäåñíèê áëèñêó÷èé — Potamogeton lucens L.

3 Ðäåñíèê ïðîíèçàíîëèñòèé — Potamogeton perfoliatus L.

4 Ðäåñíèê êó÷åðÿâèé — Potamogeton crispus L.

5 Ðäåñíèê çëàêîëèñòèé — Potamogeton gramineus L.

6 Âîäîïåðèöÿ êîëîñèñòà — Myriophyllum spicatum L.

7 Åëîäåÿ êàíàäñüêà — Elodea canadensis Michx.

8 Ð³çóõà ìîðñüêà — Najas marina L.

9 Êóøèð çàíóðåíèé — Ceratophyllum demersum L.

10 Âîäÿíèé ð³çàê àëîåâèäíèé — Srtatiotes aloides L.

11 Ïóõèðíèê çâè÷àéíèé — Utricularia vulgaris L.

Ãåëîô³òè

12 ¯æà÷à ãîë³âêà çðèíóâøà — Sparganium emersum Rehm.

13 Êóãà îçåðíà — Scirpus lacustris L.

14 Î÷åðåò çâè÷àéíèé — Phragmites australis (Cav.) Trin. ex Steud.

15 Ðîã³ç âóçüêîëèñòèé — Tópha angustifolia L.

16 Ðîã³ç øèðîêîëèñòèé — Tópha latifolia L.

17 Ëåïåøíÿê âåëèêèé — Glyceria maxima (C. Gartm.)

18 Ñóñàê çîíòè÷íèé — Butomus umbellatus L.

19 ×àñòóõà ïîäîðîæíèêîâà — Alisma plantago-aguatica L.

20 Ñòð³ëîëèñò ñòð³ëîëèñòèé — Sagittaria saggitifolia L.

21 Ï³âíèêè áîëîòí³ — Iris pseudacorus L.

22 Âåõ øèðîêîëèñòèé — Sium latifolium L.



íî-ñóõî¿ ìàñè) òà ðèáàõ (Áê/êã ïðèðîäíî¿ âîëîãîñò³) âèçíà÷àëè çàãàëü-
íîïðèéíÿòèì γ-ñïåêòðîìåòðè÷íèì ìåòîäîì [13] íà áàç³ ²íñòèòóòó ã³ä-
ðîá³îëîã³¿ ÍÀÍ Óêðà¿íè ç âèêîðèñòàííÿì ãàììà-ñïåêòðîìåòðà (äåòåêòîð
GC4018, àíàë³çàòîð LYNX); âì³ñò 90Sr — çà äîïîìîãîþ ñïåêòðîìåòðà åíåð-
ã³é áåòà-âèïðîì³íþâàííÿ ÑÅÁ-01-70. ×àñòèíà âèì³ðþâàíü âèêîíàíà íà
áàç³ Á³ëîöåðê³âñüêîãî íàö³îíàëüíîãî àãðàðíîãî óí³âåðñèòåòó ç âèêîðè-
ñòàííÿì ÓÑÊ «Ãàììà Ïëþñ».

Ñåðåäí³ çíà÷åííÿ âåëè÷èí íàâåäåí³ ó âèãëÿä³: <x>±STD, äå <x> — ñå-
ðåäíº àðèôìåòè÷íå, STD — ñåðåäíº êâàäðàòè÷íå â³äõèëåííÿ. Òàêå ïðåä-
ñòàâëåííÿ õàðàêòåðèçóº âàð³àö³þ ïèòîìî¿ àêòèâíîñò³ ó ã³äðîá³îíòàõ âîäî-
éìè (â³äíîøåííÿ STD äî <x> äîð³âíþº êîåô³ö³ºíòó âàð³àö³¿).

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ

Âèùå çàçíà÷åíî, ùî îñíîâíîþ ìåòîþ ïðåäñòàâëåíî¿ ðîáîòè áóëî óçà-
ãàëüíåííÿ äàíèõ ùîäî âì³ñòó øòó÷íèõ ðàä³îíóêë³ä³â ó âèùèõ âîäíèõ ðîñ-
ëèíàõ ³ ðèáàõ âîäîéì Óêðà¿íè, ÿê³ ó âèïàäêó ÿäåðíîãî ³íöèäåíòó ìîæóòü
áóòè âèêîðèñòàí³ äëÿ îö³íêè ñòóïåíÿ ðàä³îíóêë³äíîãî çàáðóäíåííÿ âî-
äíèõ åêîñèñòåì. Íà ïåðøèé ïîãëÿä, äëÿ äîñÿãíåííÿ ìåòè íåîáõ³äíî áóëî
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Òàáëèöÿ 2
Äîñë³äæåí³ âèäè ðèá

¹ Íàçâè âèä³â

Ìèðí³ âèäè

1 Ïë³òêà çâè÷àéíà — Rutilus rutilus L.

2 Â’ÿçü çâè÷àéíèé — Leuciscus idus L.

3 Êðàñíîï³ðêà — Scardinius erythrophthalmus L.

4 Ëèí îçåðíèé — Tinca tinca L.

5 Ïëîñêèðêà — Bliñña bjoerkna L.

6 Ëÿù çâè÷àéíèé — Abramis brama L.

7 Ñèíåöü — Abramis ballerus L.

8 Êàðàñü ñð³áëÿñòèé — Ñarassius gibelio (Bloch)

9 Êîðîï — Cyprinus carpio L.

10 Òîâñòîëîá ñòðîêàòèé — Aristichthys nobilis Richardson

11 Éîðæ çâè÷àéíèé — Gymnocephalus cernuus L.

Õèæ³ âèäè

12 Ãîëîâåíü — Leuciscus cephalus L.

13 Á³ëèçíà çâè÷àéíà — Aspius aspius L.

14 ×åõîíÿ — Pelecus cultratus L.

15 Ùóêà — Esox lucius L.

16 Ñóäàê çâè÷àéíèé — Stizostedion lucioperca L.

17 Îêóíü ð³÷êîâèé — Perca fluviatilis L.



îáðàòè âèäè-³íäèêàòîðè, ÿê³ õàðàêòåðèçóþòüñÿ ìàêñèìàëüíèìè ð³âíÿìè
íàêîïè÷åííÿ ðàä³îíóêë³ä³â àáî ïðèñóòí³ â óñ³õ âîäîéìàõ. Ïðîòå äëÿ âî-
äíèõ åêîñèñòåì, ÿê³ çàáðóäíåí³ ðàä³îíóêë³äàìè ÷îðíîáèëüñüêîãî ïîõîä-
æåííÿ, òàêèé âèá³ð âèÿâèâñÿ ïðîáëåìàòè÷íèì. Âèäîñïåöèô³÷í³ñòü íàêî-
ïè÷åííÿ ðàä³îàêòèâíèõ åëåìåíò³â âèùèìè âîäíèìè ðîñëèíàìè òà ðèáà-
ìè äîâåäåíà çà óìîâ ð³âíîâàæíîãî íàäõîäæåííÿ ðàä³îíóêë³ä³â äî îð-
ãàí³çìó òà ¿õíüîãî âèâåäåííÿ [2, 4, 5, 8, 10, 12, 15, 16, 21, 26, 29, 35]. Ó òîé æå
÷àñ, ÿêùî îá’ºìíà ðàä³îàêòèâí³ñòü âîäíèõ ìàñ çàçíàº ³ñòîòíèõ çì³í, ùî é
â³äáóâàºòüñÿ ó âîäîéìàõ ×ÇÂ òà äåÿêèõ ³íøèõ [12, 18], âèíèêàþòü óìîâè
äëÿ ïîðóøåííÿ ñï³ââ³äíîøåíü ð³âí³â íàêîïè÷åííÿ ðàä³îíóêë³ä³â ð³çíèìè
âèäàìè ã³äðîá³îíò³â [5, 11]. Êð³ì òîãî, äîñë³äæåí³ âîäîéìè õàðàêòåðèçóþ-
òüñÿ âëàñíèìè óãðóïóâàííÿìè ðîñëèí òà ðèá, âèäîâèé ñêëàä ÿêèõ â³ä-
ð³çíÿºòüñÿ. Ç óðàõóâàííÿì âèùåâèêëàäåíîãî òà îñîáëèâîñòåé íàêîïè÷åí-
íÿ ðàä³îíóêë³ä³â ã³äðîá³îíòàìè, ó ðîáîò³ íàâåäåíî óñåðåäíåí³ ð³âí³ ïèòî-
ìî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â ó ð³çíèõ åêîëîã³÷íèõ ãðóïàõ ðîñëèí (ãå-
ëîô³òè òà ã³äàòîô³òè) ³ ðèá (ìèðí³ òà õèæ³), îñê³ëüêè ïðåäñòàâíèêè çàçíà-
÷åíèõ ãðóï áóëè â³ä³áðàí³ ìàéæå â óñ³õ äîñë³äæóâàíèõ âîäîéìàõ.

Ó ðîñëèíàõ âîäîéì ×ÂÇ áóëî çàðåºñòðîâàíî ï’ÿòü øòó÷íèõ ðàä³î-
íóêë³ä³â — 60Co, 90Sr, 137Cs, 154Eu òà 241Am. Â óñ³õ çðàçêàõ ðîñëèí âèÿâëåíî
90Sr òà 137Cs, à ÷àñòîòà ðåºñòðàö³¿ ðåøòè ðàä³îíóêë³ä³â ñêëàäàëà â³ä 5 äî
65 % â³ä óñ³º¿ ê³ëüêîñò³ ïðîá, ùî áóëè â³ä³áðàí³ ó êîæí³é âîäîéì³.

Ïèòîìà àêòèâí³ñòü 90Sr òà 137Cs ó âèùèõ âîäíèõ ðîñëèíàõ âîäîéì ×ÇÂ
çàðåºñòðîâàíà ó øèðîêèõ ìåæàõ, òà ó áàãàòüîõ âîäîéìàõ êîåô³ö³ºíò âà-
ð³àö³¿ âåëè÷èí àêòèâíîñò³ ïåðåâèùóâàâ 100 % (òàáë. 3). Íàéâèùà ïèòîìà
àêòèâí³ñòü 90Sr ñåðåä ïðåäñòàâíèê³â ãðóïè ãåëîô³ò³â â³äì³÷åíà ó Spargani-
um emersum ç îç. Âåðøèíè, 137Cs — ó Iris pseudacorus òà Phragmites australis
ç îç. Ãëèáîêîãî. Ñåðåä ã³äàòîô³ò³â íàéâèù³ ð³âí³ âì³ñòó 90Sr çàðåºñòðîâàí³
ó Ceratophyllum demersum, 137Cs — ó Potamogeton crispus ç îç. Àçáó÷èí.
Íàéìåíø³ âåëè÷èíè ïèòîìî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â â³äçíà÷åí³ ó âè-
ùèõ âîäíèõ ðîñëèíàõ ð. Ïðèï’ÿò³.

Çàãàëîì, ñåðåäíÿ ïèòîìà àêòèâí³ñòü 90Sr ó ãåëîô³ò³â çàìêíåíèõ âî-
äîéì ×ÇÂ áóëà ó 1,4—20 ðàç³â ìåíøîþ, í³æ ó ã³äàòîô³ò³â, 137Cs — ó 1,2—14
ðàç³â ìåíøîþ. Ó ãåëîô³ò³â ð. Ïðèï’ÿò³ ñåðåäíÿ ïèòîìà àêòèâí³ñòü 90Sr
áóëà ó ê³ëüêà ðàç³â âèùîþ í³æ ó ã³äàòîô³ò³â, 137Cs — ó 3,7 ðàç³â ìåíøîþ.

Âíåñîê 90Sr â àêòèâí³ñòü íàäçåìíèõ îðãàí³â ãåëîô³ò³â ÂÎ ×ÀÅÑ ñòàíî-
âèâ áëèçüêî 40 %, ³íøèõ âîäîéì — 50—90 % (ðèñ. 1). Ñóìàðíà àêòèâí³ñòü
ó ã³äàòîô³ò³â ð. Ïðèï’ÿò³ áóëà ñôîðìîâàíà 90Sr íà 10 %, ÂÎ ×ÀÅÑ — íà
25 %, ³íøèõ äîñë³äæåíèõ âîäîéì ×ÇÂ — íà 60—90 %.

Ïèòîìà àêòèâí³ñòü 60Ñî òà 154Eu áóëà íåçíà÷íîþ ³ íå â³ä³ãðàâàëà ñóò-
òºâî¿ ðîë³ ó ôîðìóâàíí³ ðàä³îíóêë³äíîãî çàáðóäíåííÿ âèùèõ âîäíèõ ðîñ-
ëèí. Âèêëþ÷åííÿ ñòàíîâèâ Ceratophyllum demersum ç ßí³âñüêîãî çàòîíó,
ó ÿêîìó ïèòîìà àêòèâí³ñòü 154Eu áóëà íà 1—2 ïîðÿäêè âèùîþ, í³æ â ³íøèõ
âîäîéìàõ (òàáë. 4). 241Am áóâ çàðåºñòðîâàíèé ó äåÿêèõ ïðîáàõ ðîñëèí â
óñ³õ, êð³ì ð. Ïðèï’ÿòü, âîäîéìàõ ×ÇÂ. Ó ïðîá³ Ceratophyllum demersum ç
ßí³âñüêîãî çàòîíó ç âèñîêîþ àêòèâí³ñòþ 154Eu âíåñîê 241Am äî ñóìàðíî¿
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àêòèâíîñò³ ñêëàäàâ 29 %, ó ïðîáàõ ðîñëèí ç ³íøèõ âîäîéì — íå ïåðåâèùó-
âàâ 3 %.

Â îðãàí³çì³ ðèá âîäîéì ×ÇÂ áóëî çàðåºñòðîâàíî äâà ðàä³îíóêë³äè —
90Sr òà 137Cs. Íàéâèùà ïèòîìà àêòèâí³ñòü 90Sr ñåðåä ïðåäñòàâíèê³â ãðóïè
ìèðíèõ ðèá â³äì³÷åíà ó Scardinius erythrophthalmus ç îç. Âåðøèíè, 137Cs —
ó Scardinius erythrophthalmus ç îçåð Âåðøèíè òà Ãëèáîêîãî. Ñåðåä õèæèõ
âèä³â íàéâèù³ ð³âí³ âì³ñòó îáîõ ðàä³îíóêë³ä³â â³äì³÷åí³ â îðãàí³çì³ Perca

fluviatilis òà Esox lucius ç îç. Âåðøèíè. Íåîáõ³äíî çàçíà÷èòè, ùî ñåðåäí³ âå-
ëè÷èíè ïèòîìî¿ àêòèâíîñò³ 90Sr ó ðèá îçåð Àçáó÷èí òà Ãëèáîêîãî áóëè ó

106

Âîëêîâà Î.Ì., Áåëÿºâ Â.Â., Ïðèøëÿê Ñ.Ï., Ãóäêîâ Ä.²., Êàãëÿí Î.ª., Ñêèáà Â.Â.

ISSN 0375-8990. Gidrobiologièeskij urnal. 2023. 59(6)

Òàáëèöÿ 3
Ïèòîìà àêòèâí³ñòü 90Sr ³ 137Cs ó âèùèõ âîäíèõ ðîñëèíàõ âîäîéì ×ÇÂ, êÁê/êã

Âîäîéìè Âèäè 90Sr 137Cs

Ãåëîô³òè

ÂÎ ×ÀÅÑ 13—16 0 08 2 95

0 65 0 65

, ,

, ,

−
±

0 14 2 58

0 88 0 70

, ,

, ,

−
±

Îç. Àçáó÷èí 13—15, 17, 20 118 87 3

40 7 23 0

, ,

, ,

−
±

0 6 15 1

4 7 4 7

, ,

, ,

−
±

Îç. Ãëèáîêå 12—15, 21 0 6 64 6

17 6 19 2

, ,

, ,

−
±

0 6 232

8 6 8 0

, ,

, ,

−
±

Îç. Äàëåêå 12—15 0 8 13 0

5 1 4 5

, ,

, ,

−
±

0 13 4 64

2 0 2 2

, ,

, ,

−
±

Îç. Âåðøèíà 12—14, 16, 17 117 312

107 109

, −
±

0 3 9 3

4 1 3 0

, ,

, ,

−
±

ßí³âñüêèé çàòîí 14, 15, 17 0 1 2 8

0 93 0 99

, ,

, ,

−
±

0 05 2 3

0 93 0 76

, ,

, ,

−
±

Ð. Ïðèï’ÿòü 14, 15, 17, 20 6 310

119 166

−
±

* 15 52

35 15

−
±

Ã³äàòîô³òè

ÂÎ ×ÀÅÑ 6 150 10 20

4 20 2 70

, ,

, ,

−
±

120 46 90

12 40 12 60

, ,

, ,

−
±

Îç. Àçáó÷èí 1—4, 7, 9 532 419 0

234 3 114 8

, ,

, ,

−
±

4 0 63 4

17 7 15 6

, ,

, ,

−
±

Îç. Ãëèáîêå 2, 9 38 1 58 0

46 4 10 4

, ,

, ,

−
±

5 3 14 8

10 7 4 5

, ,

, ,

−
±

Îç. Äàëåêå 2, 9 404 10 1

7 3 4 0

−
±

,

, ,

39 5 4

4 6 10

, ,

, ,

−
±

ßí³âñüêèé çàòîí 2, 9 4 6 46 3

18 6 24 0

, ,

, ,

−
±

0 6 12 1

5 2 6 0

, ,

, ,

−
±

Ð. Ïðèï’ÿòü* 1—3, 6 9 23

16 7

−
±

38 283

130 107

−
±

Ï ð è ì ³ ò ê à. Òóò ³ äàë³: íàä ðèñêîþ — ä³àïàçîíè ïèòîìî¿ àêòèâíîñò³ ðàä³îíóêë³ä³â,
ï³ä ðèñêîþ — ñåðåäí³ çíà÷åííÿ; âèäè ïîçíà÷åí³ íîìåðàìè, ÿê³ íàâåäåí³ ó òàáë. 1, 2; *
ïèòîìà àêòèâí³ñòü ðàä³îíóêë³ä³â ó ðîñëèíàõ ð. Ïðèï’ÿòü íàâåäåíà ó Áê/êã.



5—6 ðàç³â ìåíøèìè, í³æ ó ðèá îç. Âåðøèíè, òîä³ ÿê ñåðåäí³ ð³âí³ íàêîïè-
÷åííÿ 137Cs ðèáàìè òðüîõ çàçíà÷åíèõ îçåð â³ðîã³äíî íå â³äð³çíÿëèñü (òàáë.
5). Íàéìåíø³ ð³âí³ íàêîïè÷åííÿ ðàä³îíóêë³ä³â ñïîñòåð³ãàëè ó õèæèõ âè-
äàõ ðèá ç ð. Ïðèï’ÿò³.

Àíàë³ç ðåçóëüòàò³â ùîäî âì³ñòó ðàä³îíóêë³ä³â ó ðèáàõ ð³çíîãî òèïó
æèâëåííÿ ïîêàçàâ, ùî ñåðåäíÿ ïèòîìà àêòèâí³ñòü 90Sr â îðãàí³çì³ ìèðíèõ
ðèá äîñë³äæåíèõ âîäîéì áóëà ó 1,2—2,5 ðàç³â âèùîþ, í³æ ó õèæèõ, à âì³ñò
137Cs â îðãàí³çì³ õèæèõ âèä³â ó 1,5—3 ðàçè ïåðåâèùóâàâ éîãî ïèòîìó àê-
òèâí³ñòü ó ìèðíèõ âèä³â.

Âíåñîê 90Sr äî ñóìàðíî¿ àêòèâíîñò³ ìèðíèõ ðèá ÂÎ ×ÀÅÑ ñòàíîâèâ 38,
ð. Ïðèï’ÿò³ — 42 % (ðèñ. 2). Ñóìàðíà àêòèâí³ñòü ìèðíèõ ðèá ³íøèõ
äîñë³äæåíèõ âîäîéì áóëà îáóìîâëåíà 90Sr íà 72—98 %. Ñóìàðíà àêòèâ-
í³ñòü õèæèõ ðèá ÂÎ ×ÀÅÑ, ßí³âñüêîãî çàòîíó òà ð. Ïðèï’ÿò³ áóëà îáóìîâ-
ëåíà 90Sr íà 21—35 %, ³íøèõ âîäîéì — íà 57—93 %.
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Ðèñ. 1. Âíåñîê ðàä³îíóêë³ä³â äî ñóìàðíî¿ àêòèâíîñò³ ó ãåëîô³ò³â (à) òà ã³äàòîô³ò³â (á)
âîäîéì ×ÇÂ: I — 90Sr; II — 137Cs; 1 — îç. Àçáó÷èí; 2 — îç. Ãëèáîêå; 3 — îç. Äàëåêå; 4 —
ßí³âñüêèé çàòîí; 5 — ÂÎ ×ÀÅÑ; 6 — ð. Ïðèï’ÿòü



Çàãàëîì ìîæíà çàçíà÷èòè, ùî ó êîæí³é ç äîñë³äæåíèõ âîäîéì âåëè-
÷èíè ìàêñèìàëüíî¿ ïèòîìî¿ àêòèâíîñò³ 90Sr òà 137Cs ó ãåëîô³ò³â ³ ã³äà-
òîô³ò³â ïåðåâèùóâàëè ñåðåäí³ äëÿ â³äïîâ³äíèõ ãðóï ïîêàçíèêè ó 2—3
ðàçè, à ìàêñèìàëüíà ïèòîìà àêòèâí³ñòü 90Sr òà 137Cs â îðãàí³çì³ ìèðíèõ ³
õèæèõ ðèá çàìêíåíèõ âîäîéì ³ 137Cs ó ðèá ð. Ïðèï’ÿò³ ó 1,2—3,5 ðàç³â ïå-
ðåâèùóâàëà ñåðåäí³ âåëè÷èíè. Â îðãàí³çì³ îêðåìèõ åêçåìïëÿð³â ìèðíèõ
ðèá ð. Ïðèï’ÿò³ ïèòîìà àêòèâí³ñòü 90Sr ïåðåâèùóâàëà ñåðåäí³ âåëè÷èíè ó
6 ðàç³â. Ïðè íåçì³íí³é êîíöåíòðàö³¿ ðàä³îíóêë³ä³â ó âîäíèõ ìàñàõ êîå-
ô³ö³ºíò âàð³àö³¿ ïèòîìî¿ àêòèâíîñò³ ðèá ñêëàäàº 25—30 %, ÿêùî ìàêñèìà-
ëüíà âåëè÷èíà ïèòîìî¿ àêòèâíîñò³ ðàä³îíóêë³äà ó âèá³ðö³ ïåðåâèùóº ñå-
ðåäíþ á³ëüøå í³æ ó 2 ðàçè, ìîæíà ïðèïóñòèòè ïîðóøåííÿ ð³âíîâàæíî¿
ðàä³îåêîëîã³÷íî¿ ñèòóàö³¿ ó âîäîéì³.

Çà ä³àïàçîíàìè âåëè÷èí ïèòîìî¿ àêòèâíîñò³ 90Sr òà 137Cs â îðãàí³çì³
âèùèõ âîäíèõ ðîñëèí ³ ðèá äîñë³äæåí³ çàìêíåí³ âîäîéìè ×ÇÂ ìîæíà ðîç-
ïîä³ëèòè íà äâ³ ãðóïè: ïåðøà — ÂÎ ×ÀÅÑ, ßí³âñüêèé çàòîí òà îç. Äàëåêå;
äðóãà — îçåðà Ãëèáîêå, Àçáó÷èí òà Âåðøèíà, ÿê³ õàðàêòåðèçóþòüñÿ ó äå-
ñÿòêè òà ñîòí³ ðàç³â âèùèìè ð³âíÿìè ðàä³îíóêë³äíîãî çàáðóäíåííÿ ã³äðî-
á³îíò³â, í³æ ïåðøà ãðóïà âîäîéì.

Ââàæàºìî çà íåîáõ³äíå çàçíà÷èòè, ùî ï³ñëÿ ïðèïèíåííÿ ïîñòà÷àííÿ
âîäè äî ÂÎ ×ÀÅÑ ó âîäîéìàõ, ÿê³ óòâîðèëèñü ó ìåæàõ éîãî êîëèøíüî¿ àê-
âàòîð³¿ òà â îç. Àçáó÷èí ï³äâèùèëàñü êîíöåíòðàö³ÿ 90Sr ó âîäíèõ ìàñàõ
[18, 22]. Àíàë³ç ìîäåëåé íàêîïè÷åííÿ ðàä³îíóêë³ä³â ã³äðîá³îíòàìè ïîêà-
çóº, ùî ï³ñëÿ ñòàá³ë³çàö³¿ êîíöåíòðàö³¿ ðàä³îíóêë³äà ó âîäîéì³ ð³âíîâàæ-
íèé ñòàí ì³æ éîãî âì³ñòîì â îðãàí³çì³ òà ó âîäíèõ ìàñàõ íàñòàº ÷åðåç 3—5
ïåð³îä³â íàï³ââèâåäåííÿ [11, 17]. Òàêèì ÷èíîì ìîæíà î÷³êóâàòè, ùî
âì³ñò 90Sr ó ðèáàõ çàçíà÷åíèõ âîäîéì áóäå çá³ëüøóâàòèñÿ ùå ê³ëüêà ðîê³â
ï³ñëÿ ñòàá³ë³çàö³¿ îá’ºìíî¿ àêòèâíîñò³ 90Sr.

Ïîçà ìåæàìè ×ÇÂ äîñë³äæåííÿ âèêîíóâàëè íà àêâàòîð³ÿõ âîäîéì, ÿê³
çàçíàëè ³íòåíñèâíîãî çàáðóäíåííÿ ðàä³îíóêë³äàìè ÷îðíîáèëüñüêîãî ïî-
õîäæåííÿ. Åêîñèñòåìè Êè¿âñüêîãî òà Êàí³âñüêîãî âîäîñõîâèù ïåðåáóâà-
þòü ï³ä âïëèâîì õðîí³÷íîãî íàäõîäæåííÿ ðàä³îàêòèâíèõ ³çîòîï³â ç âîäà-
ìè ð³÷îê Ïðèï’ÿòü òà Äí³ïðî. Äî ³íøèõ äîñë³äæåíèõ âîäîéì, ÿê³ ðîçòà-
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Òàáëèöÿ 4
Ä³àïàçîíè ïèòîìî¿ àêòèâíîñò³ 60Co,154Eu òà 241Am ó âèùèõ âîäíèõ ðîñëèíàõ

âîäîéì ×ÇÂ, Áê/êã

Âîäîéìè 60Co 154Eu 241Am

ÂÎ ×ÀÅÑ 1—47 3—48 23—980

Îç. Àçáó÷èí 1—34 2—108 3—2271

Îç. Ãëèáîêå — +* 19—1460

Îç. Äàëåêå — — 145

Îç. Âåðøèíà — + 9—1922

ßí³âñüêèé çàòîí + 3200 203—24 290

Ï ð è ì ³ ò ê à. * Ðàä³îíóêë³ä çàðåºñòðîâàíèé áåç âèçíà÷åííÿ ïèòîìî¿ àêòèâíîñò³.



øîâàí³ âçäîâæ çàõ³äíîãî ñë³äó ×îðíîáèëüñüêîãî âèêèäó, ðàä³îíóêë³äè
ïðîäîâæóþòü íàäõîäèòè âíàñë³äîê çìèâó ç ïëîù³ âîäîçáîðó. Ù³ëüí³ñòü
ðàä³îíóêë³äíîãî çàáðóäíåííÿ âîäîçáîðó Ïîâ÷àíñüêîãî âîäîñõîâèùà òà
îç. Ë³ñîâîãî äîñÿãàëà 1850 êÁê/ì2, îçåð Á³ëå, Ëóêè, Êàð’ºð òà ñòàâêó êîìï-
ëåêñíîãî ïðèçíà÷åííÿ Çåìñíàðÿä ñòàíîâèëà 100—185, ð. ²ðøà òà ñòàâêó
êîìïëåêñíîãî ïðèçíà÷åííÿ Âîâ÷ê³â — 20—40 êÁê/ì2 [1]. Íà ïåð³îä äîñ-
ë³äæåíü ó ã³äðîá³îíòàõ çàçíà÷åíèõ âîäîéì áóëî çàðåºñòðîâàíî äâà ðàä³î-
íóêë³äè òåõíîãåííîãî ïîõîäæåííÿ — 90Sr òà 137Cs.
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Òàáëèöÿ 5
Ïèòîìà àêòèâí³ñòü ðàä³îíóêë³ä³â ó ðèáàõ âîäîéì ×ÇÂ, Áê/êã

Âîäîéìè Âèäè 90Sr 137Cs

Ìèðí³ ðèáè

ÂÎ ×ÀÅÑ 1, 3, 5, 6, 8—11 192 1390

485 67

−
±

232 1521

778 101

−
±

Îç. Àçáó÷èí 4, 8 12 059 49 804

25 420 6827

−
±

74 3884

1819 731

−
±

Îç. Ãëèáîêå 1, 3, 4, 8 6272 21 025

18 020 2567

−
±

1076 5015

2168 694

−
±

Îç. Äàëåêå 3 4622 8574

6160 1304

−
±

594 884

720 108

−
±

Îç. Âåðøèíà 3, 8 71 607 213 300

127 848 32 423

−
±

984 5238

2817 1084

−
±

ßí³âñüêèé çàòîí 1, 3, 6, 7 970 2630

1595 365

−
±

284 2227

617 152

−
±

Ð. Ïðèï’ÿòü 1, 5, 7 35 624

105 229

, −
±

9 7 468

145 159

, −
±

Õèæ³ ðèáè

ÂÎ ×ÀÅÑ 12, 16, 17 187 736

370 120

−
±

103 3223

1398 400

−
±

Îç. Àçáó÷èí 15, 17 9229 30 137

21847 5224

−
±

2668 4209

3429 591

−
±

Îç. Ãëèáîêå 15, 17 7240 11 000

8684 1248

−
±

2607 5472

3248 532

−
±

Îç. Äàëåêå 17 1723 3037

2541 491

−
±

1615 2406

1914 484

−
±

Îç. Âåðøèíà 17 36 406 80 915

54 791 11538

−
±

1471 6237

4308 1137

−
±

ßí³âñüêèé çàòîí 12, 15, 16, 17 500 1160

784 176

−
±

689 2313

1381 354

−
±

Ð. Ïðèï’ÿòü 16, 17 5 33

15 7

−
±

10 54

40 15

−
±



Òàê ñàìî, ÿê ³ ó âîäîéìàõ ×ÇÂ, ïèòîìà àêòèâí³ñòü 90Sr òà 137Cs ó ãå-
ëîô³ò³â òà ã³äàòîô³ò³â çàðåºñòðîâàíà â øèðîêèõ ìåæàõ, ³ êîåô³ö³ºíò âà-
ð³àö³¿ âåëè÷èí àêòèâíîñò³ ðàä³îíóêë³ä³â ó ðîñëèí, ùî íàëåæàëè äî îäí³º¿
åêîëîã³÷íî¿ ãðóïè, ³íêîëè ïåðåâèùóâàâ 100 % (òàáë. 6).

Íàéâèùà ïèòîìà àêòèâí³ñòü 90Sr çàðåºñòðîâàíà ó ðîñëèí ç îç. Ë³ñîâî-
ãî: ñåðåä ãåëîô³ò³â — ó Tópha latifolia, ñåðåä ã³äàòîô³ò³â — ó Potamogeton
gramineus, ùî, â³äïîâ³äíî [1], ïîÿñíþºòüñÿ á³ëüøîþ, í³æ ³íøèõ âîäîéì,
ù³ëüí³ñòþ çàáðóäíåííÿ 90Sr ïëîù³ âîäîçáîðó îçåðà. Ïèòîìà àêòèâí³ñòü
90Sr ó ãåëîô³ò³â ³íøèõ äîñë³äæåíèõ âîäîéì áóëà ïðèáëèçíî ó 8, ó ã³äà-
òîô³ò³â á³ëüøîñò³ âîäîéì — ó 4—6 ðàç³â ìåíøîþ, í³æ â îç. Ë³ñîâå. Ó
á³ëüøîñò³ âîäîéì ïèòîìà àêòèâí³ñòü 90Sr ó ã³äàòîô³ò³â áóëà ó 3—5 ðàç³â
âèùîþ, í³æ ó ãåëîô³ò³â.

Íàéâèùà ïèòîìà àêòèâí³ñòü 137Cs çàðåºñòðîâàíà ó ðîñëèí ç îç. Ë³ñî-
âîãî: ñåðåä ãåëîô³ò³â — ó Scirpus lacustris, ñåðåä ã³äàòîô³ò³â — ó Utricularia
vulgaris. Çàãàëîì ìîæíà â³äçíà÷èòè, ùî çà óìîâ îäíàêîâî¿ ù³ëüíîñò³ çà-
áðóäíåííÿ ïëîù³ âîäîçáîðó ðîñëèíè çàìêíåíèõ âîäîéì õàðàêòåðèçóâà-
ëèñÿ á³ëüøîþ, í³æ ó ïðîòî÷íèõ âîäîéìàõ, ïèòîìîþ àêòèâí³ñòþ 137Cs. Òàê,
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Ðèñ. 2. Âíåñîê ðàä³îíóêë³ä³â äî ñóìàðíî¿ àêòèâíîñò³ ó ìèðíèõ (à) òà õèæèõ (á) ðèá âî-
äîéì ×ÇÂ: I — 90Sr; II — 137Cs; 1 — îç. Âåðøèíà; 2 — îç. Àçáó÷èí; 3 — îç. Ãëèáîêå; 4 —
îç. Äàëåêå; 5 — ßí³âñüêèé çàòîí; 6 — ÂÎ ×ÀÅÑ; 7 — ð. Ïðèï’ÿòü



111

Òåõíîãåíí³ ðàä³îíóêë³äè ó ã³äðîá³îíòàõ âîäîéì ï³âíî÷³ Óêðà¿íè

ISSN 0375-8990. Ã³äðîá³îëîã³÷íèé æóðíàë. 2023. 59(6)

Òàáëèöÿ 6
Ïèòîìà àêòèâí³ñòü ðàä³îíóêë³ä³â ó âèùèõ âîäíèõ ðîñëèíàõ âîäîéì ïîçà

ìåæàìè ×ÇÂ, Áê/êã

Âîäîéìè Âèäè 90Sr 137Cs

Ãåëîô³òè

Êè¿âñüêå âîäîñõîâèùå 12—15, 17 2 4 26 4

9 4 6 8

, ,

, ,

−
±

2 5 166

27 3 418

,

, ,

−
±

Êàí³âñüêå âîäîñõîâèùå 12—17 <20* 7 2 211

12 0 6 1

, ,

, ,

−
±

Ïîâ÷àíñüêå Âîäîñõîâèùå 12—17, 20 8 11

10 1 14

−
±, ,

137 102

55 6 35 2

,

, ,

−
±

Ð. ²ðøà 14, 15, 18, 20 <60 4 7 25 1

138 10 4

, ,

, ,

−
±

Îç. Ë³ñîâå 13, 14, 16, 19, 22 12 181

85 60

−
±

50 16 920

3770 4575

−
±

Îç. Á³ëå 13—15, 20 7 7 17 0

119 4 2

, ,

, ,

−
±

332 2037

1016 65 7

, ,

, ,

−
±

Îç. Ëóêè 14 9 1 110

10 0 10

, ,

, ,

−
±

222 321

270 45

−
±

Îç. Êàð’ºð 15 <20 373 515

447 71

−
±

Ñòàâîê Çåìñíàðÿä 14, 15 <13 8 7 64 9

36 8 33 0

, ,

, ,

−
±

Ã³äàòîô³òè

Êè¿âñüêå âîäîñõîâèùå 3, 6, 9, 10 13 4 77 3

39 3 211

, ,

, ,

−
±

12 4 70 6

42 1 19 7

, ,

, ,

−
±

Êàí³âñüêå âîäîñõîâèùå 1, 3, 6, 7, 9, 10 23 49

36 3 13 0

−
±, ,

29 8 139 0

732 46 2

, ,

, ,

−
±

Ïîâ÷àíñüêå âîäîñõîâèùå 2, 5, 10 23 4 69 0

46 2 32 2

, ,

, ,

−
±

67 142

108 38

−
±

Ð. ²ðøà 7 37 69

53 15

−
±

9 25

17 5 9

−
± ,

Îç. Ë³ñîâå 5, 6, 11 237 279

257 21

−
±

465 6417

2773 2052

−
±

Îç. Á³ëå 2, 3, 6, 7, 9 20 135

635 45 0

−
±, ,

240 639

346 146

−
±

Îç. Ëóêè 2, 6 10 7 117

111 0 5

, ,

, ,

−
±

116 1066

591 550

−
±

Îç. Êàð’ºð 6 18 52

36 15

−
±

74 103

88 15

−
±

Ñòàâîê Çåìñíàðÿä 3 34 84

58 18

−
±

6 1 15 1

115 35

, ,

, ,

−
±

Ï ð è ì ³ ò ê à. * Âåëè÷èíà ïèòîìî¿ àêòèâíîñò³ ìåíøà çà ì³í³ìàëüíî äåòåêòîâàíó.



ó ïðîòî÷íîìó Ïîâ÷àíñüêîìó âîäîñõîâèù³ ñåðåäí³ ð³âí³ éîãî íàêîïè÷åí-
íÿ ðîñëèíàìè áóëè ó äåñÿòêè ðàç³â ìåíøèìè, í³æ ó îç. Ë³ñîâå, òîä³ ÿê
ù³ëüí³ñòü çàáðóäíåííÿ ïëîù³ âîäîçáîðó îáîõ âîäîéì ïðèáëèçíî îäíàêî-
âà. Ùå îäíèì äîêàçîì ³ñòîòíîãî âïëèâó ã³äðîëîã³÷íèõ ïðîöåñ³â íà âåëè-
÷èíè ïèòîìî¿ àêòèâíîñò³ 137Cs ó ã³äðîá³îíò³â ìîæå ñëóãóâàòè àíàë³ç îñîá-
ëèâîñòåé éîãî íàêîïè÷åííÿ ðîñëèíàìè âîäîéì ó ì. ²ðï³íü — ïðîòî÷íîãî
ñòàâêó, ÿêèé óòâîðåíèé ó ðóñë³ ð. Áó÷à, òà çàìêíåíîãî îç. Êàð’ºð. Çàçíà÷åí³
âîäîéìè ðîçòàøîâàí³ íà òåðèòîð³ÿõ ç³ ù³ëüí³ñòþ çàáðóäíåííÿ 185 êÁê/ì2

³ ðîçä³ëåí³ äàìáîþ. Ïðè öüîìó â îçåð³ ñåðåäíÿ ïèòîìà àêòèâí³ñòü 137Cs ó
ãåëîô³ò³â òà ã³äàòîô³ò³â áóëà ïðèáëèçíî ó 10 ðàç³â âèùîþ, í³æ ó ïðåäñòàâ-
íèê³â â³äïîâ³äíèõ ãðóï íà àêâàòîð³¿ ñòàâêó. Êð³ì òîãî, ìîæíà â³äçíà÷èòè
âèñîê³ ð³âí³ âì³ñòó 137Cs ó ã³äàòîô³ò³â îçåð Á³ëîãî òà Ëóêè. Ù³ëüí³ñòü çà-
áðóäíåííÿ ïëîù³ âîäîçáîðó çàçíà÷åíèõ âîäîéì òàêîæ ñòàíîâèòü áëèçüêî
185 êÁê/ì2, à ïèòîìà àêòèâí³ñòü 137Cs â ã³äàòîô³ò³â áóëà ó 4—7 ðàç³â âè-
ùîþ, í³æ ó ðîñëèí â³äïîâ³äíî¿ ãðóïè îç. Êàð’ºð. Êð³ì óïîâ³ëüíåíîãî âîäî-
îáì³íó, çàçíà÷åíà îñîáëèâ³ñòü ìîæå áóòè îáóìîâëåíà ï³äâèùåíîþ ì³ã-
ðàö³éíîþ çäàòí³ñòþ 137Cs ó ´ðóíòàõ Ð³âíåíñüêî¿ îáëàñò³ [1].

Ó âîäîéìàõ ïîçà ìåæàìè ×ÇÂ ñïîñòåð³ãàëè ïðÿìó çàëåæí³ñòü ì³æ âå-
ëè÷èíàìè ïèòîìî¿ àêòèâíîñò³ 137Cs ó âèùèõ âîäíèõ ðîñëèí òà éîãî âíåñêó
äî çàãàëüíî¿ àêòèâíîñò³. Ñóìàðíà àêòèâí³ñòü ó ãåëîô³ò³â â îñíîâíîìó áóëà
ñôîðìîâàíà 137Cs (ðèñ. 3). Âíåñîê 137Cs äî ¿õíüî¿ ñóìàðíî¿ àêòèâíîñò³ ñòà-
íîâèâ 90—98 % â îçåðàõ òà â³ä 73 äî 85 % — ó ïðîòî÷íèõ âîäîéìàõ. Âíåñîê
137Cs äî ñóìàðíî¿ àêòèâíîñò³ ó ã³äàòîô³ò³â ñòàíîâèâ 71—98 % â îçåðàõ ³
16—70 % — ó ïðîòî÷íèõ âîäîéìàõ.

Áóëî ç’ÿñîâàíî, ùî ó äåÿêèõ âîäîéìàõ âàð³àö³ÿ ïèòîìî¿ àêòèâíîñò³ â
îêðåì³é åêîëîã³÷í³é ãðóï³ âèçíà÷àºòüñÿ îäíèì âèäîì. Òàê, ó ãðóï³ ãå-
ëîô³ò³â ÂÎ ×ÀÅÑ òà Êè¿âñüêîãî âîäîñõîâèùà âàð³àö³ÿ ïèòîìî¿ àêòèâ-
íîñò³ 137Cs âèçíà÷àëàñÿ Tópha angustifolia, îçåð Àçáó÷èí òà Ë³ñîâîãî —
Scirpus lacustris; ó ãðóï³ ã³äàòîô³ò³â Êè¿âñüêîãî âîäîñõîâèùà òà îç. Àçáó-
÷èí — Ceratophyllum demersum, îç. Á³ëîãî — Elodea canadensis. Ïîä³áíà
òåíäåíö³ÿ áóëà âèçíà÷åíà ³ äëÿ âàð³àö³¿ ïèòîìî¿ àêòèâíîñò³ 90Sr.

Ùîäî ôîðìóâàííÿ ðàä³îíóêë³äíîãî çàáðóäíåííÿ ðèá, òî ó âîäîéìàõ
ïîçà ìåæàìè ×ÇÂ ìîæíà â³äì³òèòè òàê³ ñàì³ îñíîâí³ çàêîíîì³ðíîñò³, ÿê³
ïðèòàìàíí³ ðîñëèíàì. Íàéâèùà ïèòîìà àêòèâí³ñòü 90Sr çàðåºñòðîâàíà ó
ðèáàõ ç îç. Ë³ñîâîãî (òàáë. 7). Ó çàçíà÷åíîìó îçåð³ âèÿâëåíî äâà âèäè ðèá
— Phoxinus percnurus òà Ñarassius gibelio, à ïèòîìó àêòèâí³ñòü ðàä³îíóê-
ë³ä³â âèçíà÷àëè ò³ëüêè â îðãàí³çì³ Ñarassius gibelio. Ó ðèáàõ ìèðíèõ âèä³â
³íøèõ äîñë³äæåíèõ âîäîéì âì³ñò 90Sr íå ïåðåâèùóâàâ 11,3, õèæèõ —
3 Áê/êã, ïðè öüîìó ïèòîìà àêòèâí³ñòü ðàä³îíóêë³äà ó ðèáàõ ìèðíèõ âèä³â
ïåðåâèùóâàëà éîãî âì³ñò â õèæèõ ó 1,2—3 ðàçè.

Ñåðåä ìèðíèõ ðèá íàéâèùà ïèòîìà àêòèâí³ñòü 137Cs çàðåºñòðîâàíà â
îðãàí³çì³ Ñarassius gibelio ç îç. Ë³ñîâîãî, à ä³àïàçîí àêòèâíîñò³ ðàä³îíóê-
ë³äà ó âèá³ðö³ ðèá íå â³äð³çíÿâñÿ â³ä ä³àïàçîí³â, ÿê³ áóëè õàðàêòåðí³ äëÿ
ìèðíèõ ðèá ÂÎ ×ÀÅÑ òà îç. Äàëåêîãî. Â³äíîñíî âèñîê³ ð³âí³ âì³ñòó 137Cs,
ÿê³ ó ñåðåäíüîìó ìàéæå äîñÿãàëè âåëè÷èí ä³þ÷èõ äîïóñòèìèõ ð³âí³â
(ÄÐ-2006) [7], çàðåºñòðîâàí³ â îðãàí³çì³ ìèðíèõ ðèá îç. Á³ëîãî. Ó ìèðíèõ
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ðèá Êè¿âñüêîãî âîäîñõîâèùà â³äì³÷åíèé çíà÷íèé ä³àïàçîí âåëè÷èí ïè-
òîìî¿ àêòèâíîñò³ 137Cs, à âåëè÷èíà âåðõíüî¿ ìåæ³ ïåðåâèùóâàëà â³äïîâ³äí³
çíà÷åííÿ ïîïåðåäí³õ ðîê³â [12, 33] ó ê³ëüêà ðàç³â.

Ó õèæèõ ðèá ç îç. Á³ëîãî òà îêðåìèõ åêçåìïëÿð³â ïðåäñòàâíèê³â ö³º¿
ãðóïè ç Ïîâ÷àíñüêîãî âîäîñõîâèùà ïèòîìà àêòèâí³ñòü 137Cs ïåðåâèùóâà-
ëà ÄÐ-2006. Ó õèæèõ âèä³â ðèá ç ³íøèõ äîñë³äæåíèõ âîäîéì ïèòîìà àê-
òèâí³ñòü 137Cs çàðåºñòðîâàíà ó ä³àïàçîí³ âåëè÷èí â³ä 2,2 äî 26, ó ñåðåäíüî-
ìó 10—15 Áê/êã.

Ðàä³îíóêë³äíå çàáðóäíåííÿ ðèá ó âîäîéìàõ ïîçà ìåæàìè ×ÇÂ â îñ-
íîâíîìó áóëî ñôîðìîâàíî 137Cs, âíåñîê ÿêîãî äî ñóìàðíî¿ àêòèâíîñò³ ó
ìèðíèõ ðèá äîñë³äæåíèõ îçåð ñòàíîâèâ 91—98 %, ³íøèõ âîäîéì — 75—
93 %. ² ëèøå ó ìèðíèõ ðèá ³ç ñòàâêà Çåìñíàðÿä, äå ïèòîìà àêòèâí³ñòü 137Cs
ó ïðåäñòàâíèê³â çàçíà÷åíî¿ ãðóïè áóëà íàéìåíøîþ, éîãî âíåñîê äî ñóìàð-
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Ðèñ. 3. Âíåñîê ðàä³îíóêë³ä³â äî ñóìàðíî¿ àêòèâíîñò³ ó ãåëîô³ò³â (à) òà ã³äàòîô³ò³â (á)
âîäîéì ïîçà ìåæàìè ×ÇÂ: I — 90Sr; II — 137Cs; 1 — Êè¿âñüêå âîäîñõîâèùå; 2 —
Êàí³âñüêå âîäîñõîâèùå; 3 — Ïîâ÷àíñüêå âîäîñõîâèùå; 4 — ð. ²ðøà; 5 — îç. Ë³ñîâå; 6
— îç. Á³ëå; 7 — îç. Ëóêè; 8 — îç. Êàð’ºð; 9 — ñòàâîê Çåìñíàðÿä



íî¿ àêòèâíîñò³ ñêëàäàâ 40 % (ðèñ. 4). Ñóìàðíà àêòèâí³ñòü ó õèæèõ ðèá âî-

äîéì ïîçà ìåæàìè ×ÇÂ íà 75—99 % áóëà ñôîðìîâàíà 137Cs.
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Òàáëèöÿ 7
Ïèòîìà àêòèâí³ñòü ðàä³îíóêë³ä³â ó ðèáàõ âîäîéì ïîçà ìåæàìè ×ÇÂ, Áê/êã

Âîäîéìè Âèäè 90Sr 137Cs

Ìèðí³ âèäè

Êè¿âñüêå âîäîñõîâèùå 1—5, 7, 8, 11 2 7 113

6 6 2 4

, ,

, ,

−
±

17 124 0

27 4 36 4

, ,

, ,

−
±

Êàí³âñüêå âîäîñõîâèùå 1, 3, 5, 6 0 4 12

0 7 0 3

, ,

, ,

−
±

2 4 4 0

32 0 7

, ,

, ,

−
±

Ïîâ÷àíñüêå âîäîñõîâèùå 1, 4 2 4 6 8

4 8 16

, ,

, ,

−
±

44 0 73 0

61 11

, ,−
±

Ð. ²ðøà 1 2 8 37

33 0 5

, ,

, ,

−
±

6 0 12 0

110 4 6

, ,

, ,

−
±

Îç. Ë³ñîâå 8 5 6 23 0

14 3 12 0

, ,

, ,

−
±

278 1399

713 289

−
±

Îç. Á³ëå 1, 4 5 5 7 5

6 7 0 8

, ,

, ,

−
±

123 168

145 22

−
±

Îç. Êàð’ºð 1, 8 15 5 4

2 9 18

, ,

, ,

−
±

12 38

27 8 117

−
±, ,

Ñòàâîê Çåìñíàðÿä 5 2 2 38

2 9 0 6

, ,

, ,

−
±

0 7 3 0

18 10

, ,

, ,

−
±

Ñòàâîê Âîâ÷ê³â 1, 8 3 4 38

3 6 0 1

, ,

, ,

−
±

9 0 13 0

10 8 0 9

, ,

, ,

−
±

Õèæ³ âèäè

Êè¿âñüêå âîäîñõîâèùå 13—17 2 0 2 2

2 1 0 1

, ,

, ,

−
±

2 2 210

12 2 6 5

, ,

, ,

−
±

Êàí³âñüêå âîäîñõîâèùå 13—16 0 2 0 77

0 44 0 3

, ,

, ,

−
±

7 8 132

9 5 18

, ,

, ,

−
±

Ïîâ÷àíñüêå âîäîñõîâèùå 17 19 2 9

2 4 0 7

, ,

, ,

−
±

142 154

148 9

−
±

Ð. ²ðøà 17 16 19

18 0 2

, ,

, ,

−
±

21 26

235 35

−
±, ,

Îç. Á³ëå 15, 17 2 8 3 0

2 9 0 1

, ,

, ,

−
±

285 314

300 20

−
±

Îç. Êàð’ºð 17 18 2 0

19 0 1

, ,

, ,

−
±

10 0 12 0

110 14

, ,

, ,

−
±

Ñòàâîê Çåìñíàðÿä 17 0 9 13

11 0 3

, ,

, ,

−
±

2 8 2 9

2 85 0 1

, ,

, ,

−
±

Ñòàâîê Âîâ÷ê³â 17 11 13

12 0 1

, ,

, ,

−
±

12 9 15 8

14 2 13

, ,

, ,

−
±



Âèñíîâêè

Ó 2020—2021 ðð. ïèòîìà àêòèâí³ñòü 90Sr ó âèùèõ âîäíèõ ðîñëèí ÂÎ
×ÀÅÑ äîñÿãàëà 10 êÁê/êã (Myriophyllum spicatum), îç. Äàëåêîãî — 13
(Sparganium emersum), ßí³âñüêîãî çàòîíó — 46 (Ceratophyllum demersum),

îç. Ãëèáîêîãî — 64 (Iris pseudacorus), îç. Âåðøèíè — 312 (Sparganium

emersum) òà îç. Àçáó÷èí — 419 (Potamogeton crispus);137Cs — 47 (Myriophyl-

lum spicatum), 5,4 (Ceratophyllum demersum), 12,1 (Ceratophyllum demer-

sum), 23,2 (Iris pseudacorus), 9,3 (Sparganium emersum) òà 63,4 êÁê/êã (Cera-

tophyllum demersum), â³äïîâ³äíî.
Ïèòîìà àêòèâí³ñòü 90Sr ó ðèá ÂÎ ×ÀÅÑ äîñÿãàëà 1,4 êÁê/êã (Ñarassius

gibelio), îç. Äàëåêîãî — 8,6 (Scardinius erythrophthalmus), ßí³âñüêîãî çàòî-
íó — 2,6 (Scardinius erythrophthalmus), îç. Ãëèáîêîãî — 21 (Scardinius ery-

throphthalmus), îç. Âåðøèíè — 213 (Scardinius erythrophthalmus) òà îç. Àç-
áó÷èí — 49,8 (Ñarassius gibelio ); 137Cs — 3,2 (Perca fluviatilis), 2,4 (Perca flu-
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Ðèñ. 4. Âíåñîê ðàä³îíóêë³ä³â äî ñóìàðíî¿ àêòèâíîñò³ ó ìèðíèõ (à) òà õèæèõ (á) ðèá âî-
äîéì ïîçà ìåæàìè ×ÇÂ: I — 90Sr; II — 137Cs; 1 — Êè¿âñüêå âîäîñõîâèùå; 2 — Êàí³âñüêå
âîäîñõîâèùå; 3 — Ïîâ÷àíñüêå âîäîñõîâèùå; 4 — ð. ²ðøà; 5 — îç. Ë³ñîâå; 6 — îç. Á³ëå;
7 — îç. Êàð’ºð; 8 — ñòàâîê Çåìñíàðÿä; 9 — ñòàâîê Âîâ÷ê³â



viatilis), 2,3 (Perca fluviatilis), 5,4 (Perca fluviatilis), 6,2 (Esox lucius) òà 4,2
(Esox lucius) êÁê/êã, â³äïîâ³äíî.

Ó âîäîéìàõ ×ÇÂ âåëè÷èíè ìàêñèìàëüíî¿ ïèòîìî¿ àêòèâíîñò³ 90Sr òà
137Cs ó ãåëîô³ò³â ³ ã³äàòîô³ò³â ïåðåâèùóâàëè ñåðåäí³ äëÿ â³äïîâ³äíèõ ãðóï
ïîêàçíèêè ó 2—3 ðàçè. Ìàêñèìàëüíà ïèòîìà àêòèâí³ñòü 90Sr òà 137Cs â îð-
ãàí³çì³ ìèðíèõ ³ õèæèõ ðèá çàìêíåíèõ âîäîéì ³ 137Cs ó ðèá ð. Ïðèï’ÿò³ ó
1,2—3,5 ðàçè ïåðåâèùóâàëà ñåðåäí³ âåëè÷èíè. Â îðãàí³çì³ îêðåìèõ åêçåì-
ïëÿð³â ìèðíèõ ðèá ð. Ïðèï’ÿòü ïèòîìà àêòèâí³ñòü 90Sr ïåðåâèùóâàëà ñå-
ðåäí³ âåëè÷èíè ó 6 ðàç³â.

Ìîæíà î÷³êóâàòè, ùî âì³ñò 90Sr ó ðèá îç. Àçáó÷èí òà çàëèøêîâèõ âî-
äîéì, ÿê³ óòâîðèëèñü íà êîëèøí³é àêâàòîð³¿ ÂÎ ×ÀÅÑ, áóäå çá³ëüøóâà-
òèñü óïðîäîâæ íàñòóïíèõ ê³ëüêîõ ðîê³â.

Ñóìàðíà àêòèâí³ñòü ó ðîñëèí òà ðèá îçåð ×ÇÂ ïåðåâàæíî ñôîðìîâàíà
90Sr. Ó çàëèøêîâèõ âîäîéìàõ êîëèøíüî¿ àêâàòîð³¿ ÂÎ ×ÀÅÑ òà ð. Ïðèï’ÿò³
ñóìàðíà àêòèâí³ñòü ó ãåëîô³ò³â òà ìèðíèõ ðèá ñôîðìîâàíà 90Sr òà 137Cs
ïðèáëèçíî ó ð³âíîìó ñòóïåí³, ó ã³äàòîô³ò³â òà õèæèõ ðèá — â îñíîâíîìó
137Cs.

Â 2020—2021 ðð. ó á³ëüøîñò³ äîñë³äæåíèõ âîäîéì, ùî ðîçòàøîâàí³
ïîçà ìåæàìè ×ÇÂ, ð³âí³ íàêîïè÷åííÿ 90Sr ó ãåëîô³ò³â â³ðîã³äíî íå â³ä-
ð³çíÿëèñü ³ ñòàíîâèëè áëèçüêî 10 Áê/êã. Ó ãåëîô³ò³â îç. Ë³ñîâîãî ïèòîìà
àêòèâí³ñòü 90Sr äîñÿãàëà 181 Áê/êã (Sium latifolium). Ó á³ëüøîñò³ âîäîéì
ïèòîìà àêòèâí³ñòü 90Sr ó ã³äàòîô³ò³â áóëà ó 3—5 ðàç³â âèùîþ, í³æ ó ãå-
ëîô³ò³â.

Ìàêñèìàëüíà ïèòîìà àêòèâí³ñòü 137Cs ó ãåëîô³ò³â Êàí³âñüêîãî âîäî-
ñõîâèùà òà ð. ²ðøà íå ïåðåâèùóâàëà 30 Áê/êã, îç. Ë³ñîâîãî — äîñÿãàëà
16920 Áê/êã (Scirpus lacustris), ³íøèõ âîäîéì ïîçà ìåæàìè ×ÇÂ — 65—
515 Áê/êã. Ìàêñèìàëüíà ïèòîìà àêòèâí³ñòü 137Cs ó ã³äàòîô³ò³â îçåð Á³ëîãî,
Ëóêè òà Ë³ñîâîãî ñòàíîâèëà 639 Áê/êã (Elodea canadensis), 1066 (Potamoge-
ton lucens) òà 6417 Áê/êã (Utricularia vulgaris), â³äïîâ³äíî, à ³íøèõ äîñ-
ë³äæåíèõ âîäîéì ïîçà ìåæàìè ×ÇÂ — íå ïåðåâèùóâàëà 150 Áê/êã.

Ó âîäîéìàõ ïîçà ìåæàìè ×ÇÂ ñïîñòåð³ãàëè ïðÿìó çàëåæí³ñòü ì³æ âå-
ëè÷èíàìè ïèòîìî¿ àêòèâíîñò³ 137Cs ó âèùèõ âîäíèõ ðîñëèí òà éîãî âíåñêó
äî çàãàëüíî¿ àêòèâíîñò³. Âíåñîê 137Cs äî ñóìàðíî¿ àêòèâíîñò³ ãåëîô³ò³â
ñòàíîâèâ 90—98 % â îçåðàõ òà 73—85 % ó ïðîòî÷íèõ âîäîéìàõ, ã³äà-
òîô³ò³â — â³äïîâ³äíî 71—98 òà 16—70 %.

Àíàë³ç ð³âí³â ðàä³îíóêë³äíîãî çàáðóäíåííÿ ïðåäñòàâíèê³â ³õò³îôàó-
íè âîäîéì ïîçà ìåæàìè ×ÇÂ ïîêàçàâ, ùî ïèòîìà àêòèâí³ñòü 90Sr â îð-
ãàí³çì³ ðèá îç. Ë³ñîâîãî äîñÿãàëà 23 Áê/êã (Ñarassius gibelio), ³íøèõ âî-
äîéì — íå ïåðåâèùóâàëà 11,3 Áê/êã. Ìàêñèìàëüíà àêòèâí³ñòü 137Cs ó ðè-
áàõ îçåð Ë³ñîâîãî òà Á³ëîãî ñòàíîâèëà â³äïîâ³äíî 1400 (Ñarassius gibelio) òà
314 Áê/êã (Esox lucius), Ïîâ÷àíñüêîãî òà Êè¿âñüêîãî âîäîñõîâèù — â³ä-
ïîâ³äíî 154 (Esox lucius) òà 124 Áê/êã (Bliñña bjoerkna), ³íøèõ äîñë³äæåíèõ
âîäîéì — íå ïåðåâèùóâàëà 38 Áê/êã.

Ðàä³îíóêë³äíå çàáðóäíåííÿ ðèá ó âîäîéìàõ ïîçà ìåæàìè ×ÇÂ â îñ-
íîâíîìó áóëî ñôîðìîâàíî 137Cs, âíåñîê ÿêîãî äî ñóìàðíî¿ àêòèâíîñò³
ìèðíèõ ðèá äîñë³äæåíèõ îçåð ñòàíîâèâ 91—98 %, ³íøèõ âîäîéì — 75—
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93 %. ² ëèøå ó ìèðíèõ ðèá ³ç ñòàâêà Çåìñíàðÿä, äå çàðåºñòðîâàíà íàéìåí-
øà ïèòîìà àêòèâí³ñòü 137Cs ó ìèðíèõ ðèá, éîãî âíåñîê äî ñóìàðíî¿ àêòèâ-
íîñò³ ñêëàäàâ 40 %. Ñóìàðíà àêòèâí³ñòü ó õèæèõ ðèá íà 75—99 % áóëà
ñôîðìîâàíà 137Cs.

Ñïèñîê âèêîðèñòàíî¿ ë³òåðàòóðè

1. 25 ðîê³â ×îðíîáèëüñüêî¿ êàòàñòðîôè. Áåçïåêà ìàéáóòíüîãî: Íàö. äîïîâ³äü
Óêðà¿íè. Êè¿â : Ê²Ì, 2011. 356 ñ.

2. Àíòîíåíêî Ò.Ì. Ðàäèîýêîëîãè÷åñêîå èññëåäîâàíèå íàêîïëåíèÿ, ðàñïðåäåëå-
íèÿ è ìèãðàöèè öåçèÿ-137 â âîäîåìàõ ñòåïíîé çîíû Óêðàèíû : àâòîðåô. äèñ. ... êàíä.
áèîë. íàóê. Ñåâàñòîïîëü, 1978. 28 ñ.

3. Âèíöóêåâè÷ Í.Â., Òîìèëèí Þ.À. Ðàñïðåäåëåíèå ðàäèîíóêëèäîâ â âîäíîé ýêî-
ñèñòåìå (ïðóä-îõëàäèòåëü ÀÝÑ — ðåêà — ìîðñêîé ëèìàí). Ýêîëîãèÿ. 1987. ¹ 6.
Ñ. 71—74.

4. Âîëêîâà Å.Í., Áåëÿåâ Â.Â., Ïðèøëÿê Ñ.Ï. è äð. Îñîáåííîñòè ôîðìèðîâàíèÿ
ðàäèîíóêëèäíîãî çàãðÿçíåíèÿ âûñøèõ âîäíûõ ðàñòåíèé Êèåâñêîãî âîäîõðàíèëèùà.
ßäåðíà ô³çèêà òà åíåðãåòèêà. 2012. Ò. 13, ¹ 2. Ñ. 160—165.

5. Âîëêîâà Î.Ì. Òåõíîãåíí³ ðàä³îíóêë³äè ó ã³äðîá³îíòàõ âîäîéì ð³çíîãî òèïó:
àâòîðåô. äèñ. … äîêò. áèîë. íàóê. Êè¿â, 2008. 34 ñ.

6. Âîëêîâà Î.Ì., Áåëÿºâ Â.Â., Ïàðõîìåíêî Î.Î., Ïðèøëÿê Ñ.Ï. Ïàðàìåòðè ðîç-
ïîä³ëó ðàä³îíóêë³ä³â ó âîäîéìàõ ð³çíîãî òðîô³÷íîãî ñòàòóñó. Ïðèðîäà Çàõ³äíîãî
Ïîë³ññÿ òà ïðèëåãëèõ òåðèòîð³é: çá. íàóê. ïð. Ëóöüê: Ñõ³äíîºâðîï. íàö. óí-ò ³ì. Ëåñ³
Óêðà¿íêè, 2014. ¹ 11. Ñ. 127—132.

7. Äåðæàâí³ ã³ã³ºí³÷í³ íîðìàòèâè. Äîïóñòèì³ ð³âí³ âì³ñòó ðàä³îíóêë³ä³â 137Cs ³
90Sr ó ïðîäóêòàõ õàð÷óâàííÿ òà ïèòí³é âîä³. (ÄÐ-2006). Êè¿â, 2006. 13 ñ

8. Çàðóáèí Î.Ë., Çàðóáèíà Í.Å., Ãóäêîâ Ä.È. è äð. Óäåëüíàÿ àêòèâíîñòü 137Cs ó
ðûá Óêðàèíû. Ñîâðåìåííîå ñîñòîÿíèå. ßäåðíà ô³çèêà òà åíåðãåòèêà. 2013. Ò. 14,
¹ 2. Ñ. 177—182.

9. Êëåíóñ Â.Ã., Ìàòâ³ºíêî Ë.Ï., Êàãëÿí Î.ª. Ðîçïîä³ë ðàä³îíóêë³ä³â çà îñíîâíè-
ìè êîìïîíåíòàìè åêîñèñòåì äåÿêèõ âîäîéì ë³âîáåðåæíî¿ çàïëàâè ð³÷êè Ïðèï’ÿò³.
Äîï. ÍÀÍ Óêðà¿íè. 1994. ¹ 1. Ñ. 118—120.

10. Êëåíóñ Â.Ã., Íàñâèò Î.È. Ðàäèîýêîëîãè÷åñêèé ìîíèòîðèíã ãèäðîáèîíòîâ íà
ïîëèãîíàõ Êèåâñêîãî è Êàíåâñêîãî âîäîõðàíèëèù. Ðàäèîãåîýêîëîãèÿ âîäíûõ îáú-
åêòîâ çîíû âëèÿíèÿ àâàðèè íà ×åðíîáûëüñêîé ÀÝÑ. Êèåâ: ×åðíîáûëüèíòåðèí-
ôîðì, 1997. Ñ. 242—244.

11. Êðûøåâ À.È. Äèíàìè÷åñêîå ìîäåëèðîâàíèå ïåðåíîñà ðàäèîíóêëèäîâ â ãèä-
ðîáèîöåíîçàõ è îöåíêà ïîñëåäñòâèé ðàäèîàêòèâíîãî çàãðÿçíåíèÿ äëÿ áèîòû è ÷åëî-
âåêà: àâòîðåô. äèñ. … äîêò. áèîë. íàóê. Îáíèíñê, 2008. 50 ñ.

12. Êóçüìåíêî Ì.²., Ãóäêîâ Ä.²., Ê³ðººâ Ñ.². òà ³í. Òåõíîãåíí³ ðàä³îíóêë³äè ó
ïð³ñíîâîäíèõ åêîñèñòåìàõ. Êè¿â: Íàóê. äóìêà, 2010. 262 ñ.

13. Ìåòîäè ã³äðîåêîëîã³÷íèõ äîñë³äæåíü ïîâåðõíåâèõ âîä / çà ðåä. Â. Ä. Ðîìà-
íåíêà. ÍÀÍ Óêðà¿íè. ²í-ò ã³äðîá³îëîã³¿. Êè¿â : ËÎÃÎÑ, 2006. 408 ñ.

14. Ðàäèîãåîýêîëîãèÿ âîäíûõ îáúåêòîâ çîíû âëèÿíèÿ àâàðèè íà ×åðíîáûëü-
ñêîé ÀÝÑ/ Ïîä îáù. ðåä. Î.Â. Âîéöåõîâè÷à. Êèåâ : ×åðíîáûëüèíòåðèíôîðì, 1997.
Ò. 1. 308 ñ.

15. Ðîìàíåíêî Â.Ä., Êóçüìåíêî Ì.È., Åâòóøåíêî Í.Þ. è äð. Ðàäèîàêòèâíîå è õè-
ìè÷åñêîå çàãðÿçíåíèå Äíåïðà è åãî âîäîõðàíèëèù ïîñëå àâàðèè íà ×åðíîáûëüñêîé
ÀÝÑ. Êèåâ : Íàóê. äóìêà, 1992. 194 ñ.

16. Ðÿáîâ È.Í. Ðàäèîýêîëîãèÿ ðûá âîäîåìîâ â çîíå âëèÿíèÿ àâàðèè íà ×åðíî-
áûëüñêîé ÀÝÑ. Ìîñêâà : Òîâ-âî íàó÷. èçä. ÊÌÊ, 2004. 416 ñ.

17. Beliayev V.V., Volkova Ye.N. Mechanisms of forming of seasonal variations of 90Sr
and 137Cs content in the freshwater fishes . Hydrobiol. J. 2013. Vol. 49. N 5. P. 81—89.

18. Bezhenar R., Zheleznyak M., Kanivets V. et al. Modelling of the fate of 137Cs and
90Sr in the Chornobyl nuclear power plant cooling pond before and after the water level
drawdown. Water. 2023. Vol. 15, N 8. 1504.

117

Òåõíîãåíí³ ðàä³îíóêë³äè ó ã³äðîá³îíòàõ âîäîéì ï³âíî÷³ Óêðà¿íè

ISSN 0375-8990. Ã³äðîá³îëîã³÷íèé æóðíàë. 2023. 59(6)



19. Ganzha Ch., Gudkov D., Ganzha D. et al. Physicochemical forms of 90Sr and 137Cs
in components of Glyboke Lake ecosystem in the Chornobyl exclusion zone. J. Environ.
Radioact. 2014. Vol. 127. P. 176—181.

20. Ganzha Ch.D., Gudkov D.I, Ganzha D.D., Nazarov A.B. Accumulation and distri-
bution of radionuclides in higher aquatic plants during the vegetation period. Ibid. 2020.
Vol. 222. 106361.

21. Gudkov D.I., Derevets V.V., Kuz’menko M.I., Nazarov A.B. Isotopes 90Sr and 137Cs
in higher aquatic plants of the Chernobyl NPP exclusion zone. Radiatsionnaya Biologiya.
Radioekologiya. 2001. Vol. 41, N 2. P. 232—238.

22. Gudkov D.I., Derevets V.V., Zub L.N. et al. 90Sr, 137Cs, 238Pu, 239+240Pu, and 241Am in
the components of aquatic ecosystems of the Krasnenskaya floodplain of the Pripyat river.
Hydrobiol. J. 2005. Vol. 41, N 3. P. 75—89.

23. Gudkov D.I., Kaglian A.E., Kireev, S.I. et al. The main radionuclides and dose for-
mation in fish of the Chernobyl NPP exclusion zone. Radiatsionnaia biologiia, radioecolo-
giia. 2008. Vol. 48, N 1. Ð. 48—58.

24. Gudkov D.I., Kaglyan A.Ye., Nazarov A.B. et al. Dynamics of the content and dist-
ribution of the main dose forming radionuclides in fishes of the exclusion zone of the Cher-
nobyl NPS. Hydrobiol. J. 2008. Vol. 44, N 5. Ð. 87—104.

25. Gudkov D.I., Kuzmenko M.I., Kireev S.I. et al. Radionuclides in components of
aquatic ecosystems of the Chernobyl accident restriction zone. 20 Years after the Chernobyl
Accident: Past, Present and Future. 2007. P. 265—285.

26. Gudkov D.I., Zub L.N., Savitskiy A.L. et al. Macrophytes of the exclusion zone of
the Chernobyl nuclear power station: The formation of plant communities and peculiariti-
es of radioactive contamination of the left-bank floodplain of the Pripyat river. Hydrobiol.
J. 2002. Vol. 38, N 5. P. 116—132.

27. Kaglyan O.Ye., Gudkov D.I., Belyaev V.V. et al. Changes in radiation exposure rate
of fish of the cooling pond of the Chornobyl NPS and Lake Azbuchyn after water level lo-
wering. Hydrobiol. J. 2023. Vol. 59, N 2. P. 96—109.

28. Kaglyan A.Ye., Gudkov D.²., Ê³reev S.². et al. Dynamics of specific activity of 90Sr
and 137Cs in representatives of ichthyofauna of Chornobyl exclusion zone. Nuclear Physics
and Atomic Energy. 2021. Vol. 22, N 1. P. 62—73.

29. Kaglyan A.Ye., Gudkov D.I., Kireyev S.I. et al. Fish of the Chernobyl exclusion
zone: Modern levels of radionuclide contamination and radiation doses. Hydrobiol. J.
2019. Vol. 55. N 5. Ð. 86—104.

30. Kaglyan O.Ye., Gudkov D.I., Klenus V.G. et al. Strontium-90 in fish from the lakes
of the Chernobyl Exclusion Zone. Radioprotection. 2009. Vol. 44. N 5. C. 945—949.

31. Shirokaya Z.O., Klenus V.G., Gudkov D.I. et al. Content of 90Sr and 137Cs in higher
aquatic plants of the Kiev reservoir. Hydrobiol. J. 2010. Vol. 46, N 2. P. 75—84

32. Volkova Ye.N., Belyayev V.V., Gudkov D.I. et al. 137Cs in higher aquatic plants and
fish of water bodies of Ukraine. Ibid. 2019. Vol. 55, N 3. P. 86—94.

33. Volkova O., Belyaev V., Pryshlyak S., Skyba V. Parameters of 137Cs specific activity
changes in the fish from the Kiev water reservoir. International conference on radiation in
various fields of research (rad 2021) 14—18.06.2021 https://doi.org/10.21175/
rad.abstr.book.2021.34.2

34. Zarubin O.L., Kostyuk V.A., Zalisskiy A.A. et al. Dynamics of 137Cs distribution
over the organs and tissues of fishes of various ecological groups in the cooling pond of the
Chernobyl nuclear power station. Hydrobiol. J. 2012 Vol. 48, N 3. P. 99—105.

35. Zarubin O.L., Laktionov V.A., Moshna B.O. et al. Technogenic radionuclides in
freshwater fishes of Ukraine after the accident at the Chernobyl nuclear power plant. Nuc-
lear Physics and Atomic Energy. 2011. Vol. 12, N 2. P. 192—197.

36. Zarubin O.L., Zarubina N.Ye., Zalisskiy A.A. et al. Dynamics of 137Cs specific acti-
vity in fishes differing in the type of their nutrition in the cooling pond of the Chernobyl
NPS (1986-2013). Hydrobiol. J. 2014. Vol. 50, N 3. P. 95—106.

Íàä³éøëà 7.07.2023

118

Âîëêîâà Î.Ì., Áåëÿºâ Â.Â., Ïðèøëÿê Ñ.Ï., Ãóäêîâ Ä.²., Êàãëÿí Î.ª., Ñêèáà Â.Â.

ISSN 0375-8990. Gidrobiologièeskij urnal. 2023. 59(6)



O.M. Volkova, Dr. Sci. (Biol.), Senior Researcher, Leading Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Volodymyr Ivasyuk Avenue, 12, Kyiv, 04210, Ukraine
V.V. Belyaev, PhD (Biol.), Senior Researcher, Senior Researcher,

Institute of Hydrobiology of the NAS of Ukraine,
Volodymyr Ivasyuk Avenue, 12, Kyiv, 04210, Ukraine

e-mail: belyaev-vv@ukr.net
S.P. Pryshlyak, PhD (Biol.), Junior Researcher,

Institute of Hydrobiology of the NAS of Ukraine
Volodymyr Ivasyuk Avenue, 12, Kyiv, 04210, Ukraine

D.I. Gudkov, Dr. Sci. (Biol.), Prof., Corresponding Member of the NAS of Ukraine,
Head of Department,

Institute of Hydrobiology of the NAS of Ukraine,
Volodymyr Ivasyuk Avenue, 12, Kyiv, 04210, Ukraine

e-mail: digudkov@gmail.com
ORCID 0000-0002-5304-7414

O.Ye. Kaglyan, PhD (Biol.), Senior Researcher, Senior Researcher,
Institute of Hydrobiology of the NAS of Ukraine,

Volodymyr Ivasyuk Avenue, 12, Kyiv, 04210, Ukraine
V.V. Skyba, PhD (Agricult.), Assoc. Prof.,

Bila Tserkva National Agrarian University,
8/1 Soborna Square, Bila Tserkva, Kyiv region, 09100, Ukraine

e-mail:v.skyba@btsau.edu.ua

TECHNOGENIC RADIONUCLIDES IN THE HYDROBIONTS
OF THE NORTHERN UKRAINE WATERS BODIES

The peculiarities of accumulation of artificial radionuclides by higher aquatic plants
and fish of water bodies of the Chernobyl exclusion zone and the territories of the western
and southern traces of the Chernobyl accident release were analyzed and compared. In
2020–2021, the activity concentration of 90Sr in higher aquatic plants of the cooling pond of
the Chernobyl Nuclear Power Station, Lake Daleke, and the Yanivsky backwater accounted
for 10–46 kBq/kg, 137Cs – 5.4–47.0 kBq/kg, whereas in the Azbuchyn, Vershyna, and Gly-
boke lakes – respectively 64–419 and 9.3–63.4 kBq/kg. The activity concentration of 90Sr in
fish of the cooling pond of the Chernobyl NPS, Lake Daleke, and the Yanivsky backwater
was 1.4–8.6 kBq/kg and 137Cs – 2.3–3.2 kBq/kg, whereas in the Azbuchyn, Vershyna, and
Glyboke lakes – respectively 21–213 and 4.2–6.2 kBq/kg. In 2020–2021 in many studied
water bodies located outside the Chernobyl exclusion zone, the levels of 90Sr accumulation
in helophytes did not differ reliably and accounted for about 10 Bq/kg. In the helophytes of
Lake Lisove, the activity concentration of 90Sr attained 181 Bq/kg. The maximum activity
concentration of 137Cs in the helophytes of the Kaniv Reservoir and the Irsha River was not
more than 30 Bq/kg and in Lake Lisove it accounted for 16 920 Bq/kg, whereas in other wa-
ter bodies located outside the Chernobyl exclusion zone – 65–515 Bq/kg. The maximum
activity concentration of 137Cs in the hydatophytes of the Bile, Luky, and Lisove lakes acco-
unted for respectively 639, 1066, and 6417 Bq/kg, whereas in other water bodies it was not
more than 150 Bq/kg. The activity concentration of 90Sr in fish of Lake Lisove attained
23 Bq/kg, whereas in other water bodies it was not more than 11.3 Bq/kg. The maximum
activity concentration of 137Cs in the fish of Lake Lisove and Lake Bile accounted for respec-
tively 1400 and 314 Bq/kg, in the Povchanske and Kyiv reservoirs – 154 and 124 Bq/kg,
whereas in other water bodies it was not more than 38 Bq/kg.

Keywords: the accident at the Chernobyl NPP, radionuclide contamination, water bo-
dies, higher aquatic plants, fish, 137Cs, 90Sr.
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