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Ðîáîòà º ñêëàäîâîþ ÷àñòèíîþ ÍÄÐ êàôåäðè çà-
ãàëüíî¿ ã³ã³ºíè Îäåñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî 
óí³âåðñèòåòó íà òåìó «Îö³íêà åôåêòèâíîñò³ îçäîðîâ-
ëåííÿ â óìîâàõ ìîðñüêîãî óçáåðåææÿ», ¹ äåðæ. ðåº-
ñòðàö³¿ 0124U561243.

Âñòóï. Â³äïîâ³äí³ñòü õ³ì³÷íîãî ñêëàäó ³ âëàñòèâîñ-
òåé âîäè âèìîãàì êîíêðåòíèõ âîäîñïîæèâà÷³â âèçíà-
÷àº ñóòü ïîíÿòòÿ «ÿê³ñòü âîäè», ÿêå âñòàíîâëþºòüñÿ çà 
ïåâíèìè êðèòåð³ÿìè ÿêîñò³ âîäè, òîáòî ñïåö³àëüíèìè 
îçíàêàìè àáî âëàñòèâîñòÿìè, âåëè÷èíè ÿêèõ íàóêî-
âî îá´ðóíòîâàí³ ³ çàáåçïå÷óþòü ïåâíèé ð³âåíü ÿêîñò³ 
ñòîñîâíî äî êîíêðåòíîãî âèäó âîäîêîðèñòóâàííÿ. Ç 
ìåòîþ ïîïåðåäæåííÿ ñòâîðåííÿ ãîñòðîëåòàëüíûõ 
óìîâ äëÿ âîäíèõ îðãàí³çì³â âñòàíîâëåíî íîðìàòèâ – 
â³äñóòí³ñòü ãîñòðî¿ ëåòàëüíî¿ òîêñè÷íîñò³. Îñê³ëüêè 
íàÿâí³ñòü àáî â³äñóòí³ñòü òîêñè÷íîñò³ âîäè õàðàêòå-
ðèçóº ¿¿ á³îëîã³÷íó ïîâíîö³íí³ñòü, òîáòî çäàòí³ñòü çà-
áåçïå÷èòè óìîâè íîðìàëüíîãî ôóíêö³îíóâàííÿ âîä-
íèõ îðãàí³çì³â, ¿õ ôóíêö³þ â³äòâîðåííÿ ïðîòÿãîì ðÿäó 
ïîêîë³íü, íîðìàòèâîì ãðàíè÷íî äîïóñòèìîãî ð³âíÿ 
òîêñè÷íîñò³ ïîâåðõíåâèõ âîä º â³äñóòí³ñòü õðîí³÷íî¿ 
òîêñè÷íîñò³. Ìåòîäèêà õðîí³÷íèõ åêñïåðèìåíò³â çà-
ñíîâàíà íà ñïîñòåðåæåííÿõ çà ïëîäþ÷³ñòþ, òåìïîì 
åìáð³îíàëüíîãî ðîçâèòêó, òðèâàë³ñòþ æèòòÿ ³ ïðîäóê-
òèâí³ñòþ òåñò-îá’ºêò³â ó òîêñè÷íîìó ñåðåäîâèù³. Ðå-
àë³çàö³ÿ äàíîãî ï³äõîäó ïîêàçóº, ùî õðîí³÷íèé âïëèâ 
òîêñèêàíò³â çàâæäè òà îäíîçíà÷íî çâîäèòüñÿ äî çíè-
æåííÿ ïëîäþ÷îñò³ â íèçêè ïîêîë³íü, ïîðóøåííþ åìá-
ð³îãåíåçó ³ ïîñòåìáð³îíàëüíîãî ðîçâèòêó. Äîñòîâ³ðíå 
çìåíøåííÿ ïëîäþ÷îñò³ â åêñïåðèìåíò³ ó ïîð³âíÿíí³ ç 
êîíòðîëåì íàçèâàþòü á³îëîã³÷íèì êðèòåð³ºì.

Ãèðëîâ³ äåëüòîâ³ êîìïëåêñè ð³êè Äóíàé çíàõîäÿòü-
ñÿ ï³ä ñèëüíèì âïëèâîì ãëîáàëüíîãî àíòðîïîãåííîãî 
íàâàíòàæåííÿ ó âèãëÿä³ ìàñøòàáíèõ âîäíèõ ïåðå-
òâîðåíü (áóä³âíèöòâî ³ åêñïëóàòàö³ÿ ñóäíîïëàâíèõ 
êàíàë³â; øòó÷íèõ âîäîòîê³â), ñêèäàííÿ ãîñïîäàðñüêî-
ïîáóòîâèõ, ñ³ëüñüêîãîñïîäàðñüêèõ ³ ïðîìèñëîâèõ 
ñò³÷íèõ âîä êðà¿íàìè ªâðîïè, ðîçòàøîâàíèõ ó áàñåéí³ 
Äóíàþ, ùî ïðèâîäèòü íå ò³ëüêè äî çìåíøåííÿ ñòîêó 

Ê³ë³éñüêîãî ðóêàâà ³ äåãðàäàö³¿ óêðà¿íñüêî¿ ÷àñòèíè 
äåëüòè Äóíàþ, àëå é çàáðóäíåííþ âîäíèõ îá’ºêò³â, ùî 
çíèæóº ìîæëèâîñò³ ïîâíîö³ííîãî âîäîêîðèñòóâàííÿ 
³ çàãîñòðþº ïðîáëåìó çàáåçïå÷åííÿ íàñåëåííÿ ÿê³ñ-
íîþ ïèòíîþ âîäîþ [8].

 Ó ñêëàä³ Äóíàéñüêîãî áàñåéíîâîãî óïðàâë³ííÿ âîä-
íèìè ðåñóðñàìè ç 1995 ðîêó ä³º ëàáîðàòîð³ÿ, ÿêà âè-
êîíóº äåðæàâíó ïðîãðàìó ìîí³òîðèíãó âîä ó ñèñòåì³ 
Äåðæâîäãîñïó Óêðà¿íè. Ëàáîðàòîð³ÿ çä³éñíþº êîíòð-
îëü ³ îö³íêó ÿêîñò³ ïðèêîðäîííèõ âîä ó òðàíñêîðäîí-
íèõ ñòâîðàõ (ð. Äóíàé, ìàë³ ð³êè ³ ïðèäóíàéñüê³ îçåðà) 
øëÿõîì àíàë³òè÷íîãî âèçíà÷åííÿ ñïåöèô³÷íèõ ðå÷î-
âèí òîêñè÷íî¿ ä³¿ (íàôòîïðîäóêòè, ÑÏÀÐ, ôåíîëè, çà-
ë³çî, ìàðãàíåöü, ì³äü, õðîì, öèíê), ïðè öüîìó íå îö³-
íþºòüñÿ ÿê³ñòü âîäíîãî ñåðåäîâèùà ç âèêîðèñòàííÿì 
òîêñèêîëîã³÷íîãî á³îòåñòóâàííÿ.

Ñë³ä çàçíà÷èòè, ùî íà â³äì³íó â³ä Äóíàþ, á³îòåñ-
òóâàííÿ âîäè ³íøèõ ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêî-
ãî Ïðèäóíàâ’ÿ, çîêðåìà îçåð Êàãóë, ßëïóã, Êàòëàáóõ, 
Êèòàé íå ïðîâîäèëîñü. Íåçâàæàþ÷è íà òå, ùî ö³ âîäí³ 
îá’ºêòè âîäíî÷àñ ïîòåðïàþòü â³ä àíòðîïîãåííîãî çà-
áðóäíåííÿ ³ ìàéæå íå äîñë³äæåí³ [4].

Ìåòà äîñë³äæåííÿ - åêîëîãî-ã³ã³ºí³÷íà îö³íêà 
õðîí³÷íî¿ òîêñè÷íîñò³ âîäè ïîâåðõíåâèõ âîäîéì Óêðà-
¿íñüêîãî Ïðèäóíàâ’ÿ çà ðåçóëüòàòàìè á³îòåñòóâàííÿ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Çðàçêè âîäè ïî-
âåðõíåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ â³äáè-
ðàëè 23, 24 ëèïíÿ 2014 ð. â òî÷êàõ ìîí³òîðèíãó ñòàíó 
ïîâåðõíåâèõ âîä, ÿêèé âèêîíóº ëàáîðàòîð³ÿ Äóíàé-
ñüêîãî áàñåéíîâîãî óïðàâë³ííÿ âîäíèõ ðåñóðñ³â (ì. 
²çìà¿ë Îäåñüêî¿ îáëàñò³). Ì³ñöÿ â³äáîðó çðàçê³â: ð. 
Äóíàé (ìì. Ðåí³, ²çìà¿ë, Ê³ë³ÿ, Âèëêîâå) (1-4); îç. Êàãóë 
(5); îç. ßëïóã (6,7); îç. Êàòëàáóõ (8, 9); îç. Êèòàé (10, 
11); ð. ßëïóã (12); ð. Êàðàñóëàê (13); ð. ªí³êà (14); çðî-
øóâàëüíèé êàíàë ð. Äóíàé - îç. Ñàñèê (15). 

Ó õðîí³÷íèõ äîñë³äàõ ç Cerio daphnia affinis Lilljeborg 
(Cladocera, Crustacea) êðèòåð³ºì òîêñè÷íîñò³ çà ïî-
êàçíèêîì ïëîäþ÷îñò³ áóëî â³ðîã³äíå çíèæåííÿ ïîêàç-
íèê³â ó âîä³, ùî òåñòóºòüñÿ, ó ïîð³âíÿíí³ ç êîíòðîëåì 
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ïðîòÿãîì äîñë³äó [2]. Òðèâàë³ñòü õðî-
í³÷íîãî òîêñèêîëîã³÷íîãî åêñïåðè-
ìåíòó ç âèêîðèñòàííÿì C. affinis 
– ñ³ì-äåñÿòü ä³á (äî ïîÿâè òðåòüîãî 
ïîêîë³ííÿ ìîëîä³). Äëÿ âèçíà÷åííÿ 
õðîí³÷íî¿ òîêñè÷íîñò³ âîäè ðîçðà-
õîâóâàëè: ñåðåäíþ ê³ëüê³ñòü íàðî-
äæåíî¿ ìîëîä³ íà îäíó ñàìèöþ ðîç-
ïîä³ëîì çàãàëüíîãî ÷èñëà ìîëîä³, 
ùî íàðîäèëàñÿ çà ñ³ì ³ á³ëüø äí³â, ³ 
â³ðîã³äíå â³äõèëåííÿ â ê³ëüêîñò³ íà-
ðîäæåíî¿ ìîëîä³ íà îäíó ñàìèöþ 
â³äíîñíî êîíòðîëþ. Åêñïåðèìåíò 
âèêîíàíî ó 10-òè ïîâòîðíîñòÿõ. Öå-
ð³îäàôí³¿ çàáåçïå÷óâàëèñÿ êîìá³-
íîâàíèì äð³æäæå-âîäîðîñëüîâèì 
êîðìîì. Îö³íêà â³ðîã³äíîñò³ â³äì³í-
íîñòåé á³îïàðàìåòð³â (âèæèâàíîñò³ ³ 

(7) ïîêàçíèêè ïëîäþ÷îñò³ C. affinis íå â³äð³çíÿëèñÿ â³ä 
êîíòðîëüíî¿ ãðóïè.

Çðàçêè âîäè 1, 2, 4, â³ä³áðàí³ áåçïîñåðåäíüî ç ð. 
Äóíàé (ïîáëèçó ìì. Ðåí³, ²çìà¿ë, Âèëêîâå) íå ïîêàçà-
ëè äîñòîâ³ðíîãî çíèæåííÿ ïëîäþ÷îñò³. Ïðîáè, òàêèì 
÷èíîì, ìîæíà îõàðàêòåðèçóâàòè ÿê òàê³, ùî íå âîëî-
ä³þòü õðîí³÷íîþ òîêñè÷í³ñòþ. Â³äñóòí³ñòü õðîí³÷íî¿ 
òîêñè÷íîñò³ õàðàêòåðíî ³ äëÿ ïðîá âîäè, â³ä³áðàíèõ ³ç 
îçåðà ßëïóã (¹ 6, 7). 

Àíàë³ç ïîïåðåäí³õ äîñë³äæåíü ïîêàçóº íàñòóïíå.
Ðåçóëüòàòè á³îòåñòóâàííÿ âîäè ð. Äóíàé íà C. 

àffinis, ÿêå ïðîâåäåíî ó Äóíàéñüêîìó á³îñôåðíîìó çà-
ïîâ³äíèêó (ÄÁÇ) âïðîäîâæ 1997-2006 ðð. (òî÷êè â³äáî-
ðó ð. Äóíàé (ìîðñüêèé âîêçàë/, Ïðèìîðñüêèé òà Âèë-
êîâñüêèé øëþçè, Á³ëãîðîäñüêèé êàíàë, Àíàíüêèí êóò) 
ñâ³ä÷àòü, ùî ïðè çàãàëüí³é ê³ëüêîñò³ çðàçê³â 467 ìàéæå 
òðåòèíà (32,5 %) ìàëè òîêñè÷íó ä³þ íà òåñò-îá’ºêò, 

Ðèñ. Äèíàì³êà ïëîäþ÷îñò³ C. affinis â ïðîáàõ âîäè ïîð³âíÿíî ç êîíòðîëåì.

ïëîäþ÷îñò³) ó õðîí³÷íîìó äîñë³ä³ ïðîâîäèëàñÿ ç âèêî-
ðèñòàííÿì êðèòåð³þ Ñòüþäåíòà [5].

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ðå-
çóëüòàòè õðîí³÷íîãî åêñïåðèìåíòó ïðåäñòàâëåíî íà 
ðèñ. ó âèä³ çàëåæíîñò³ ïîêàçíèê³â ñåðåäíüî¿ ïëîäþ-
÷îñò³ òåñò-îá’ºêò³â äëÿ êîæíî¿ àíàë³çîâàíî¿ ïðîáè 
âîäè ç óðàõóâàííÿì ñòàíäàðòíî¿ ïîìèëêè ïë³äíîñò³ ó 
ïîð³âíÿíí³ ç êîíòðîëåì.

Ó õîä³ åêñïåðèìåíòó ïî âèÿâëåííþ õðîí³÷íî¿ òîê-
ñè÷íîñò³ àíàë³çîâàíèõ ïðîá âîäè ïîêàçíèêè ïëîäþ-
÷îñò³ C. affinis äëÿ ðÿäó ïðîá, ùî íå âèÿâëÿëè ãîñòðó 
ëåòàëüíó òîêñè÷í³ñòþ, ñóòòºâî çì³íþâàëèñÿ ó ïîð³â-
íÿíí³ ç êîíòðîëåì. 

Ïðîâåäåíå òîêñèêîëîã³÷íå äîñë³äæåííÿ äîçâîëèëî 
âèÿâèòè ðÿä îá’ºêò³â, âîäà ÿêèõ âèÿâëÿëà õðîí³÷íó òîê-
ñè÷íó ä³þ äëÿ C. affinis (òàáë.). Òàê, äîñòîâ³ðíå çìåí-
øåííÿ ïëîäþ÷îñò³ ó ïîð³âíÿíí³ ç êîíòðîëåì â³äçíà÷åíå 

Òàáëèöÿ 

Ðåçóëüòàòè åêñïåðèìåíòó ïî âñòàíîâëåííþ õðîí³÷íî¿ 
òîêñè÷íîñò³ ïðîá âîäè ð. Äóíàé ³ ïðèäóíàéñüêèõ îçåð

¹ 
ïðîáè

äîñë³ä êîíòðîëü

t 
ñò

Îö³íêà 
âîäè*M±m

Ñòàíäàðòíå 
â³äõèëåííÿ

M±m
Ñòàíäàðòíå 
â³äõèëåííÿ

1 13,00±0,68 2,16 13,11±0,48 1,52 0,13 -

2 13,00±0,55 1,76 13,60±0,47 1,50 0,83 -

3 7,50±0,58 1,84 13,60±0,40 1,26 8,71 +

4 13,70±0,39 1,25 13,90±0,40 1,28 0,36 -

5 14,10±0,31 0,99 14,10±0,34 1,10 0,00 -

6 14,30±0,30 0,94 14,50±0,30 1,08 0,47 -

7 14,60±0,16 0,51 14,60±0,22 0,69 0,00 -

8 8,40±0,47 1,50 13,70±0,77 2,45 5,88 +

9 6,70±1,03 3,26 12,60±1,01 3,20 4,09 +

10 7,70±0,71 2,26 12,60±1,01 3,20 3,98 +

11 7,20±0,41 1,31 12,90±0,62 1,96 7,70 +

15 13,0±0,51 1,63 13,60±0,45 1,42 0,88 -

Ïðèì³òêà: * âèÿâëÿº – «+», íå âèÿâëÿº – «-» õðîí³÷íó òîêñè÷íó ä³þ; õðîí³÷íó òîêñè÷í³ñòü â 

çðàçêàõ âîäè ðð. ßëïóã, Êàðàñóëàê, ð. ªí³êà (12-14) íå âèçíà÷àëè ó çâ’ÿçêó ³ç àáñîëþòíîþ 

ëåòàëüí³ñòþ òåñò-îá’ºêòó â åêñïåðèìåíòàõ ³ç ãîñòðî¿ òîêñè÷íîñò³.

ó âîä³, ÿêó â³ä³áðàíî ó òî÷êàõ ¹ 3, 8, 
9, 10, 11, òîáòî ó 5 çðàçêàõ ³ç 12.

Íàéìåíøà ïëîäþ÷³ñòü ó ïîð³â-
íÿíí³ ç êîíòðîëüíèìè ñàìêàìè öå-
ð³îäàôí³é â³äçíà÷åíà ïðè àíàë³ç³ 
ïðîáè âîäè ç Äóíàþ â ðàéîí³ ïèò-
íîãî âîäîçàáîðó ì. Ê³ë³ÿ (48 êì â³ä 
ãèðëà ð³êè; 3), ó ÿê³é, çà ðåçóëüòàòà-
ìè ãîñòðîãî åêñïåðèìåíòó, ãîñòðî¿ 
ëåòàëüíî¿ òîêñè÷íîñò³ íå âèÿâëåíî. 
Ð³çíèöÿ â ê³ëüêîñò³ îáìåòàíî¿ ìîëîä³ 
ïåðåáóâàëà íà ð³âí³ 8,71 çã³äíî êðè-
òåð³þ Ñòüþäåíòà, ùî âêàçóº íà íàÿâ-
í³ñòü çàáðóäíþþ÷èõ ðå÷îâèí, çäàò-
íèõ âèÿâëÿòè õðîí³÷íó òîêñè÷í³ñòü 
äëÿ òåñò-îá’ºêò³â.

Õðîí³÷íà òîêñè÷íà ä³ÿ âèÿâëåíà 
ó çðàçêàõ âîäè îçåðà Êàòëàáóõ (íà-
ñîñíà ñòàíö³ÿ ÍÑ-2 Ñóâîðîâñüêî¿ 
çðîøóâàëüíî¿ ñèñòåìè; 8, ãîëîâíà 
íàñîñíà ñòàíö³ÿ / ÃÍÑ Ê³ðîâà; 9) òà 
âîäè î. Êèòàé (×åðâîíîÿðñüêà ÃÍÑ; 
10, Âàñèë³âñüêà ÃÍÑ; 11). 

Ó ïðîáàõ âîäè ç îç. Êàãóë ó ðà-
éîí³ ÃÍÑ Íàãîðíà (5) ³ ç îçåðà ßëïóã 
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çîêðåìà öå ñòîñóâàëîñÿ 61 çðàçêà (13 %) íåô³ëüòðî-
âàíî¿ âîäè ³, äåùî á³ëüøå, 91 çðàçêà (19,5 %) - íåô³ëü-
òðîâàíî¿ òà ô³ëüòðîâàíî¿ âîäè.

Ïðîÿâè õðîí³÷íî¿ òîêñè÷íîñò³ äóíàéñüêî¿ âîäè, 
îáóìîâëåíî¿ ïðèñóòí³ñòþ ìàëèõ êîíöåíòðàö³é òîêñè-
êàíò³â, äîñèòü ð³çíîìàí³òí³ ³ âêëþ÷àþòü ïîâåä³íêîâ³ 
ðåàêö³¿, ð³çí³ ôîðìè ðåïðîäóêòèâíèõ ðåàêö³é, çì³íè 
òåìïó ðîñòó òåñò-îá’ºêò³â, ìîðôîëîã³÷í³ çì³íè, ïî-
ðóøåííÿ ïðîöåñó ë³íüêè, çì³íè õàðàêòåðó ÷åðãóâàííÿ 
ïîêîë³íü (ñòàòåâîãî ³ ïàðòåíîãåíåòè÷íîãî). Ö³ ðåàêö³¿ 
çíà÷íîþ ì³ðîþ âèäîñïåöèô³÷í³. Ïðîÿâè ³íòîêñèêàö³¿ 
ïîâèíí³ âðàõîâóâàòèñÿ ê³ëüê³ñíî çà âñ³ºþ ñóêóïí³ñòþ 
ïîêàçíèê³â îñíîâíèõ ³ äîïîì³æíèõ òåñò-îá’ºêò³â. Íà 
äóìêó àâòîð³â [1], ó çâ’ÿçêó ç ³ìïóëüñíèì õàðàêòåðîì 
òîêñè÷íîñò³ ³ çâ’ÿçàíîñò³ ¿¿ ç ð³çíîãî ðîäó ñóñïåíç³-
ÿìè º íåîáõ³äíèì ïðîâåäåííÿ ðåãóëÿðíîãî åêîëî-
ãî-òîêñèêîëîã³÷íîãî ìîí³òîðèíãó ³ç ìåòîþ êîíòðîëþ 
³ ïðîãíîçóâàííÿ òåíäåíö³é çðîñòàííÿ àáî çíèæåííÿ 
òîêñè÷íîñò³.

Ðåçóëüòàòè îïåðàòèâíîãî á³îòåñòóâàííÿ, ïðîâåäå-
íîãî íà ñòàíö³¿ ìîí³òîðèíãó â ÄÁÇ ó ëþòîìó-áåðåçí³ 
2000 ð. ³ ìàòåð³àë³â çéîìêè, ïðîâåäåíî¿ 22-27 êâ³òíÿ 
2000 ð. åêñïåäèö³ºþ Îäåñüêî¿ ô³ë³¿ ²íñòèòóòó á³îëîã³¿ 
ï³âäåííèõ ìîð³â ÍÀÍÓ [3] ïîêàçàëè íàÿâí³ñòü õðîí³÷-
íî¿ òîêñè÷íîñò³ âîäè á³ëüø í³æ â 50 % â³ä³áðàíèõ ïðîá, 
÷îãî â îñòàíí³ òðè ðîêè íå ñïîñòåð³ãàëîñÿ. Êð³ì òîãî, 
á³îëîã³÷í³ åôåêòè çàáðóäíåííÿ ïðîÿâëÿëèñÿ òàêîæ 
ó ïîðóøåíí³ ðåïðîäóêòèâíîãî öèêëó òåñò-îá’ºêò³â, 
çíèæåíí³ òåìï³â ðîñòó ³ äîçð³âàííÿ ìîëîä³, ïë³äíîñ-
ò³ ñàìîê, à â äåÿêèõ âèïàäêàõ – ³ ïîâíî¿ ñòåðèëüíîñò³ 
ñàìîê àáî íàðîäæåíí³ íåæèòòºçäàòíî¿ ìîëîä³.

Àâòîðè [3] ââàæàþòü: á³îìåòðè÷íèé ï³äõ³ä, âè-
êîðèñòàíèé äëÿ âèÿâëåííÿ õàðàêòåðó ³ ñèëè âïëèâó 
çàáðóäíþþ÷èõ ðå÷îâèí â ïðîáàõ âîäè, ñâ³ä÷èòü ïðî 
â³äñóòí³ñòü ïåðåâàæíîãî âïëèâó æîäíîãî ç îêðåìèõ 
ôàêòîð³â íà â³äãóê òåñò-îá’ºêò³â. Ïðè öüîìó, îòðèìà-
íèé â åêñïåðèìåíò³ íåãàòèâíèé â³äãóê òåñò-îá’ºêò³â íà 
ïðîáè âîäè ³ äîííèõ â³äêëàäåíü ìîæíà ïîÿñíèòè áà-
ãàòîêîìïîíåíòíèì ñèíåðã³÷íèì âïëèâîì óñ³º¿ ñóêóï-
íîñò³ ïðèñóòí³õ ó ð³÷êîâ³é âîä³ çàáðóäíþþ÷èõ ðå÷îâèí, 
ùî äîçâîëÿº îõàðàêòåðèçóâàòè òàêå ñåðåäîâèùå ÿê 
íåñïðèÿòëèâå äëÿ æèâèõ îðãàí³çì³â.

Ã³ã³ºí³÷íà ³íòåðïðåòàö³ÿ ñï³âñòàâëåííÿ îòðèìàíèõ 
ðåçóëüòàò³â á³îòåñòóâàííÿ ³ç äàíèìè ë³òåðàòóðè áóëà 
á íåïîâíîþ áåç ïîñèëàííÿ íà äóìêó â³äîìîãî ôàõ³â-
öÿ â ãàëóç³ ã³ã³ºí³÷íîãî ðåãëàìåíòóâàííÿ ÿêîñò³ âîä-
íèõ ðåñóðñ³â Ã. Ì. Êðàñîâñüêîãî (1992, 2000), äóìêà 
ÿêîãî ïîëÿãàº ó íàñòóïíîìó: êîíñòàòàö³ÿ çàãàëüíî¿ 
çàêîíîì³ðíîñò³ òîêñè÷íèõ âïëèâ³â ïðè â³äì³ííîñòÿõ 
êîíêðåòíèõ âåëè÷èí ÃÄÊ (âèñîêîòîêñè÷í³ äëÿ ëþäè-
íè ðå÷îâèíè òîêñè÷í³ ³ äëÿ òâàðèí, ³ äëÿ ðîñëèí, ³ äëÿ 
ã³äðîá³îíò³â) [6], íå ñêàñîâóº, à ïåðåäáà÷àº íàñòóïíå: 
íå ìîæå áóòè ºäèíî¿ ñèñòåìè åêîëîãî-ã³ã³ºí³÷íèõ ÃÄÊ, 
îñê³ëüêè á³îëîã³÷íà îñíîâà åêîëîã³÷íèõ ³ ã³ã³ºí³÷íèõ 
íîðìàòèâ³â ñóòòºâî ð³çíà; ÷óòëèâ³ñòü ëþäèíè ³ ã³äðî-
á³îíò³â äî áàãàòüîõ õ³ì³÷íèõ ðå÷îâèí íåîäíàêîâà; ñî-
ö³àëüíî-åêîíîì³÷íà ðîëü åêîëîã³÷íèõ ³ ã³ã³ºí³÷íèõ íîð-
ìàòèâ³â íåçð³âíÿííà [7].  

Âèñíîâêè.
1. Ïðîâåäåíî òîêñèêîìåòðè÷íó îö³íêó ÿêîñò³ 

ïîâåðõíåâèõ âîä Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ (ð. Äó-
íàé, ïðèäóíàéñüêèõ îçåð ³ ìàëèõ ð³ê) ç âèêîðè-
ñòàííÿì äåðæàâíîãî ñòàíäàðòó ïî âñòàíîâëåííþ 
õðîí³÷íî¿ òîêñè÷íîñò³ ç âèêîðèñòàííÿì òåñò-îá’ºêòó 
Ceriodaphnia affinis Lilljeborg (Cladocera, Crustacea). 

2. Õðîí³÷íà òîêñè÷í³ñòü äëÿ C. affinis âèÿâëå-
íà â çðàçêàõ âîäè, ÿê³ â³ä³áðàíî ç ð. Äóíàé (ïèò-
íèé âîäîçàá³ð ì. Ê³ë³ÿ - 3); îç. Êàòëàáóõ (ÍÑ-2 
Ñóâîð³âñüêî¿ ÇÑ ³ ÃÍÑ Ê³ðîâà – 8, 9); îç. Êèòàé (ÃÍÑ 
×åðâîíîÿðñüêà ³ ÃÍÑ Âàñèë³âñüêà – 10, 11).

3. Çâàæàþ÷è íà ïåðñèñòóâàëüíèé õàðàêòåð 
çàáðóäíåííÿ ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêîãî 
Ïðèäóíàâ’ÿ, ñë³ä ââàæàòè çà íåîáõ³äíå ïðîäîâæåííÿ 
ìîí³òîðèíãó õðîí³÷íî¿ òîêñè÷íîñò³ âîäè öèõ îá’ºêò³â, 
îñîáëèâî îçåð ³ ð³÷îê, ìåòîäàìè á³îòåñòóâàííÿ.

4. Ïðè íîðìóâàííÿ ÿêîñò³ âîäè ïîâåðõíåâèõ âî-
äîéì ïð³îðèòåòíèìè º ã³ã³ºí³÷í³ êðèòåð³¿ øê³äëèâîñò³.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Çâàæàþ-
÷è íà ïåðñèñòóâàëüíèé õàðàêòåð çàáðóäíåííÿ ïîâåðõ-
íåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ, ñë³ä ââàæàòè 
çà íåîáõ³äíå ïðîäîâæåííÿ ìîí³òîðèíãó õðîí³÷íî¿ òîê-
ñè÷íîñò³ âîäè öèõ îá’ºêò³â, îñîáëèâî îçåð ³ ð³÷îê, ìå-
òîäàìè á³îòåñòóâàííÿ.
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ÅÊÎËÎÃÎ - Ã²Ã²ªÍ²×ÍÀ ÎÖ²ÍÊÀ ÕÐÎÍ²×ÍÎ¯ ÒÎÊÑÈ×ÍÎÑÒ² ÂÎÄÈ ÏÎÂÅÐÕÍÅÂÈÕ ÂÎÄÎÉÌ ÓÊÐÀ¯Í-

ÑÜÊÎÃÎ ÏÐÈÄÓÍÀÂ’ß ÇÀ ÐÅÇÓËÜÒÀÒÀÌÈ Á²ÎÒÅÑÒÓÂÀÍÍß
Êîâàëü÷óê Ë.É., Ìîê³ºíêî À.Â., Äÿòëîâ Ñ.ª., Êîøåëåâ Î.Â.
Ðåçþìå. Ìåòà - åêîëîãî-ã³ã³ºí³÷íà îö³íêà õðîí³÷íî¿ òîêñè÷íîñò³ âîäè ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêîãî 

Ïðèäóíàâ’ÿ çà ðåçóëüòàòàìè á³îòåñòóâàííÿ.
Ìàòåð³àëîì ñëóãóâàëè çðàçêè âîäè ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ, ÿê³ â³äáèðàëè 23, 24 ëèïíÿ 

2014 ð. Ì³ñöÿ â³äáîðó çðàçê³â: ð. Äóíàé (ìì. Ðåí³, ²çìà¿ë, Ê³ë³ÿ, Âèëêîâå) (çðàçêè 1-4); îç. Êàãóë (5); îç. ßëïóã 
(6,7); îç. Êàòëàáóõ (8, 9); îç. Êèòàé (10, 11); ð. ßëïóã (12); ð. Êàðàñóëàê (13); ð. ªí³êà (14); çðîøóâàëüíèé êàíàë 
ð. Äóíàé - îç. Ñàñèê (15). Â ðîáîò³ çàñòîñîâàíî äåðæàâíèé ñòàíäàðò ïî âñòàíîâëåííþ õðîí³÷íî¿ òîêñè÷íîñò³ ç 
âèêîðèñòàííÿì òåñò-îá’ºêòó Ceriodaphnia affinis Lilljeborg (Cladocera, Crustacea). Õðîí³÷íó òîêñè÷í³ñòü â çðàçêàõ 
âîäè ðð. ßëïóã, Êàðàñóëàê, ð. ªí³êà (12-14) íå âèçíà÷àëè ó çâ’ÿçêó ³ç àáñîëþòíîþ ëåòàëüí³ñòþ òåñò-îá’ºêòó â åêñ-
ïåðèìåíòàõ ³ç ãîñòðî¿ òîêñè÷íîñò³.

Ïðîâåäåíå òîêñèêîëîã³÷íå äîñë³äæåííÿ äîçâîëèëî âèÿâèòè ðÿä îá’ºêò³â, âîäà ÿêèõ âèÿâëÿëà õðîí³÷íó òîê-
ñè÷íó ä³þ äëÿ C. affinis. Òàê, äîñòîâ³ðíå çìåíøåííÿ ïëîäþ÷îñò³ ó ïîð³âíÿíí³ ç êîíòðîëåì â³äçíà÷åíî ó çðàçêàõ 3, 
8, 9, 10, 11, òîáòî ó 5 çðàçêàõ ³ç 12.

Õðîí³÷íà òîêñè÷íà ä³ÿ âèÿâëåíà ó çðàçêàõ âîäè ç Äóíàþ â ðàéîí³ ïèòíîãî âîäîçàáîðó ì. Ê³ë³ÿ (48 êì â³ä ãèðëà 
ð³êè; 3), âîäè îçåðà Êàòëàáóõ (íàñîñíà ñòàíö³ÿ ÍÑ-2 Ñóâîðîâñüêî¿ çðîøóâàëüíî¿ ñèñòåìè; 8, ãîëîâíà íàñîñíà 
ñòàíö³ÿ / ÃÍÑ Ê³ðîâà; 9) òà âîäè î. Êèòàé (×åðâîíîÿðñüêà ÃÍÑ; 10, Âàñèë³âñüêà ÃÍÑ; 11). 

Çâàæàþ÷è íà ïåðñèñòóâàëüíèé õàðàêòåð çàáðóäíåííÿ ïîâåðõíåâèõ âîäîéì Óêðà¿íñüêîãî Ïðèäóíàâ’ÿ, º íå-
îáõ³äíèì ïðîäîâæåííÿ ìîí³òîðèíãó õðîí³÷íî¿ òîêñè÷íîñò³ âîäè öèõ îá’ºêò³â, îñîáëèâî îçåð ³ ð³÷îê, ìåòîäàìè 
á³îòåñòóâàííÿ. Ñë³ä ââàæàòè, ùî ïðè íîðìóâàííÿ ÿêîñò³ âîäè ïîâåðõíåâèõ âîäîéì ïð³îðèòåòíèìè º ã³ã³ºí³÷í³ 
êðèòåð³¿ øê³äëèâîñò³.

Êëþ÷îâ³ ñëîâà: âîäà, âîäí³ îá’ºêòè, á³îòåñòóâàííÿ, õðîí³÷íà òîêñè÷í³ñòü, Óêðà¿íñüêå Ïðèäóíàâ’ÿ.
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ÄÎÅÌÎÂ ÓÊÐÀÈÍÑÊÎÃÎ ÏÐÈÄÓÍÀÂÜß ÏÎ ÐÅÇÓËÜÒÀÒÀÌ ÁÈÎÒÅÑÒÈÐÎÂÀÍÈß
Êîâàëü÷óê Ë.È., Ìîêèåíêî À.Â., Äÿòëîâ Ñ.Å., Êîøåëåâ À.Â.
Ðåçþìå. Öåëü - ýêîëîãî-ãèãèåíè÷åñêàÿ îöåíêà õðîíè÷åñêîé òîêñè÷íîñòè âîäû ïîâåðõíîñòíûõ âîäîåìîâ 

Óêðàèíñêîãî Ïðèäóíàâüÿ ïî ðåçóëüòàòàì áèîòåñòèðîâàíèÿ.
Ìàòåðèàëîì ñëóæèëè îáðàçöû âîäû ïîâåðõíîñòíûõ âîäîåìîâ Óêðàèíñêîãî Ïðèäóíàâüÿ, êîòîðûå îòáèðàëè 

23, 24 èþëÿ 2014 ã. Ìåñòà îòáîðà îáðàçöîâ: ð. Äóíàé (ãã. Ðåíè, Èçìàèë, Êèëèÿ, Âèëêîâî) (îáðàçöû 1-4); 
îç. Êàãóë (5); îç. ßëïóã (6,7); îç. Êàòëàáóõ (8, 9); îç. Êèòàé (10, 11); ð. ßëïóã (12); ð. Êàðàñóëàê (13); ð. Åíèêà (14); 
îðîñèòåëüíûé êàíàë ð. Äóíàé - îç. Ñàñûê (15). Â ðàáîòå ïðèìåíåí ãîñóäàðñòâåííûé ñòàíäàðò ïî îïðåäåëåíèþ 
õðîíè÷åñêîé òîêñè÷íîñòè ñ èñïîëüçîâàíèåì òåñò-îáúåêòà Ceriodaphnia affinis Lilljeborg (Cladocera, Crustacea).

Õðîíè÷åñêóþ òîêñè÷íîñòü â îáðàçöàõ âîäû ðð. ßëïóã, Êàðàñóëàê, Åíèêà (12-14) íå îïðåäåëÿëè â ñâÿçè ñ àá-
ñîëþòíîé ëåòàëüíîñòüþ òåñò-îáúåêòà â ýêñïåðèìåíòàõ ïî îñòðîé òîêñè÷íîñòè.

Ïðîâåäåííîå òîêñèêîëîãè÷åñêîå èññëåäîâàíèå ïîçâîëèëî âûÿâèòü ðÿä îáúåêòîâ, âîäà êîòîðûõ ïðîÿâëÿ-
ëà õðîíè÷åñêîå òîêñè÷åñêîå äåéñòâèå íà C. affinis. Òàê, äîñòîâåðíîå óìåíüøåíèå ïëîäîâèòîñòè â ñðàâíåíèè ñ 
êîíòðîëåì îòìå÷åíî â îáðàçöàõ 3, 8, 9, 10, 11, òî åñòü â 5 îáðàçöàõ èç 12.

Õðîíè÷åñêîå òîêñè÷åñêîå äåéñòâèå âûÿâëåíî â îáðàçöàõ âîäû èç Äóíàÿ â ðàéîíå ïèòüåâîãî âîäîçàáîðà 
ã. Êèëèÿ (48 êì îò óñòüÿ ðåêè; 3), âîäû îçåðà Êàòëàáóõ (íàñîñíàÿ ñòàíöèÿ ÍÑ-2 Ñóâîðîâñêîé îðîñèòåëüíîé 
ñèñòåìû; 8, ãëàâíàÿ íàñîñíàÿ ñòàíöèÿ /ÃÍÑ/ Êèðîâà; 9) è âîäû î. Êèòàé (×åðâîíîÿðñêàÿ ÃÍÑ; 10, Âàñèëüåâñêàÿ 
ÃÍÑ; 11). 

Ïðèíèìàÿ âî âíèìàíèå ïåðñèñòåíòíûé õàðàêòåð çàãðÿçíåíèÿ ïîâåðõíîñòíûõ âîäîåìîâ Óêðàèíñêîãî Ïðè-
äóíàâüÿ, âûñêàçàíà ìûñëü îòíîñèòåëüíî íåîáõîäèìîñòè ïðîäîëæåíèÿ ìîíèòîðèíãà õðîíè÷åñêîé òîêñè÷íîñòè 
âîäû ýòèõ îáúåêòîâ, îñîáåííî îçåð è ðåê, ìåòîäàìè áèîòåñòèðîâàíèÿ. Îáîñíîâàíî, ÷òî ïðè íîðìèðîâàíèè êà-
÷åñòâà âîäû ïîâåðõíîñòíûõ âîäîåìîâ ïðèîðèòåòíûìè ÿâëÿþòñÿ ãèãèåíè÷åñêèå êðèòåðèè âðåäíîñòè.

Êëþ÷åâûå ñëîâà: âîäà, âîäíûå îáúåêòû, áèîòåñòèðîâàíèå, õðîíè÷åñêàÿ òîêñè÷íîñòü, Óêðàèíñêîå 
Ïðèäóíàâüå.

UDC 502.656+613.3+574.64(477.74)
Ecologic – and- Hygienic Evaluation of Aquatic Chronic Toxicity of Surface Impoundment of Ukrainian 

Danube Region by the Results of Biotesting
Kovalchuk L.I., Mokienko A.V. Diatlov S.E., Koshelev A.V.
Abstract. The presence or absence of water toxicity characterizes its biological value, i.e. the ability to ensure the 

proper functioning of the conditions of aquatic organisms, their reproduction function for several generations. There-
fore, maximum permissible level of toxicity of surface water is the lack of chronic toxicity. The technique is based on 
the chronic experimental observations fertility, embryonic development rate, life expectancy and performance of test 
objects in a toxic environment. Significant reduction of fertility at the experiment compared to the control is referred to 
biological criteria.
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Estuarine delta of the Danube river systems are under constant anthropogenic impact, which leads to pollution of 

water bodies, reduces the possibility of high-grade water and sharpens the problem of providing the population with 

quality drinking water. In contrast to the Danube water bioassay other surface waters of Ukrainian Danube region, in 

particular lakes Cahul, Yalpug, Katlabuh, China, has not been conducted.

Objective: to evaluate the results of ecological - hygienic assessment of chronic toxicity of water surface reservoirs 

of Ukrainian Danube Region by the data of biological testing.

Material and methods. The material is the aqueous samples of surface water bodies from Ukrainian Danube Region. 

The samples were taken on July 23 - 24, 2014. Place of sampling: the Danube ( Reni, Izmail, Kilia, Vilkovo) (samples 

1-4); Lake Cahul (5); Lake Ialpug (6.7); Lake Katlabuh (8, 9); Lake Kitay (10, 11); the Ialpug (12); the Karasulak (13); 

the Enic (14); irrigation canal the Danube - Lake Sasyk (15). We used the State standard for setting of chronic toxicity 

with the use of Ceriodaphnia affinis Lilljeborg (Cladocera, Crustacea) test-object. Chronic toxicity in the samples of the 

water from the river Yalpug, Karasulak, Yenika has not been determined because of absolute lethality of the test-object 

in acute toxicity experiments.

Results and disscusion. The toxicological investigation made allowed to search several objects with chronic toxic 

effect of water on C. affinis. A significant decrease of fertility in comparison with control has been marked in the samples 

3, 8, 9, 10, 11, i.e in 5 samples from 12.

Chronic toxic effect has been revealed in the samples of the Danube’s water in the area of drinking water supply 

intake of the town of Kilia (48 km from the mouth of the river, 3), water of the lake Katlabukh (pumping station ÍÑ-2 of 

Suvorov’s irrigation system; 8, main pumping station of Kirov; 9) and the water from the lake Kitay (main pumping sta-

tion of Chervonoyarsk; 10, main pump station in Vasiliev; 11). 

Conclusions. Taking into account the persistent nature of the pollution of surface waters of Ukrainian Danube Re-

gion we suggested that there is a need for continued monitoring of chronic aquatic toxicity of these objects, especially 

lakes and rivers, by bioassay methods. It has been substantiated that hygienic criteria of hazard should be of top priority 

at standardization of the quality of the water from surface water objects. 

Keywords: water, water bodies, bioassay, acute toxicity, Ukrainian Danube region.
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