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medium and small. In Chernihiv region there are &amrivers - the Dnieper (124 km) and Desna
(505 km), 8 middle — Sozh, Trubezh, Supy, Uday,dStdRiver, Seim, Snow, Oster (total length 723
km), and 1,560 small rivers (total length of 701m)k of which 160 are over 10 km long. The
ecological status of aquatic ecosystems can bma®td by the study of water quality of rivers, the
formation of which is influenced by the state oé tbnvironment and a number of anthropogenic
factors. Our study focused on the dynamics of bphigsical and chemical properties of water of
small rivers (Irpa, Revna, Tsata, inflows of r. 8&ndhe length of which in Ukraine is 190 km and
within the Chernihiv region — 190 km) and includedomprehensive water quality evaluation. Over a
time span of 2013-2015 in the waters of rivers IiRgvna, Tsata a consistently high oxygen content
was detected. Another tendency revealed was aaiir the number of water pollutants in 2015 as
compared to 2013. However, indicators of contetfats, chlorides, petroleum, ammonia nitrogen,
nitrite nitrogen (N®), nitrate nitrogen (N®) and mineral phosphates present in the water did n
exceed MAC values for industrial fishing reservoikaving analyzed the data on the chemical
composition of the surface waters of rivers Irpayi, and Tsata over a three-year period we can
argue that the most common pollutant is iron gdreard manganese, the reason for which is leaching
of crystalline rocks of Ukrainian shield. Environmial Assessment Methodology For quality of
surface water for the relevant categories basetheraverage values of block indexes, river water
Irpy, Revna and Tsata can be attributed to Graf@d) of 3 categories (good) for their condition.
As a result of comprehensive assessment of qubiged on IZV water of these rivers can be
classified as class 3 (moderately polluted). Tes@ree the aquatic ecosystems of small rivers it is
necessary for governments to develop more wateiesft solutions and for people to become water
efficient.
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HAKOIIMYEHHSA MIJI TA MAHTAHY BOJISTHUMHA
MAKPO®ITAMHU KHIBCBKOI JUISIHKA
KAHIBCBKOI'O BOJJOCXOBHIIIA

3 METOI0 BCTAHOBJICHHS BIUIUBY BHKHIIB 3 MicTa KueBa Ba)KKMX METalliB Ha BOJHI €KOCHUCTEMHU
KaHiBCbKOTO BOJOCXOBHINA ITOCTIKYBATH HAKOMUYCHHS Mifli Ta MaHTaHy BOASHUMH MakpodiTaMH,
3i0paHMMH Ha iMsHKaX KaHIBCHKOTO BOJOCXOBWINA 10 Ta IICIsS OCHOBHOI MiChKOI 3a0yIOBH.
Bcranosneno, mo makpoditu, 3i6pani y KaniBchbkomy BomocxoBumii mmiciis KueBa, y OinbIIocTi
BHITAJIKIB HAKOIIMIYBAJIM O1JTBINIE MiJli 1 MaHTaHy, HIX Ti, 0 Oyiu 3i0paHi Ha gusHKaxX 10 Kuea, mo
MO>KE CBIAYHUTH TIPO 30UTBIIECHHS CTYTICHS 3a0pyIHEHHSI BOJIN ITUMH METaIaMH 3a BIUTHBY METAIIOJIICYy.

Kmouoei criosa:. Kaniscvrke sodocxosuwe, Kuis, Miob, manear, 800sHi Makpopimu, akymyiayis

Baxki MeTanw B 3HAYHIA KUIBKOCTI MOTPAIUIAIOTH y TPUPOAHI BOAM 31 CTIYHUMH BOJAMU
MIPOMUCIIOBUX I ATMIPHEMCTB, TIPOAYKTaMH 3ropaHHs MaJIMBa Ta IHIIAMH BiIX0IaMH BUPOOHHUIITB.
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3MidCHEHO HH3KY IOCII[KEHb, pE3yJbTaTH SKUX JOBOASTH MOXKJIIHMBICTh BHKOPHUCTAHHS
BOJISIHUX POCIIMH JUIsSi MOHITOPHHTY 3a0pyIHEHHs BOJHOTO CEPEOBUINA BAXXKUMHU MeTanamu [2, 3, 4].
Amnani3 ingopmanii, HassBHOI y (haxoBiii niTepaTypi, MOKa3aB, IO BMICT METaliB y POCIUHHOMY
Mmarepiani, BiibpaHoMy 3 IPUPOTHUX BOAOIM, CBITUUTH NMPO PiBEHb 3a0pYyIHEHHS BOAM METalaMHu
[2, 3, 5, 6].Y 3B's3Ky 3 MM 3 METOIO BCTAHOBJICHHS BIUIMBY MicTa KueBa Ha 3a0pyHEHHS Ba)KKHMHU
MeTajaMid BOAHOI exocucTeMu KaHIBCBKOTO BOJOCXOBHILNA HaMH OyJo TOCTIIKEHO HAKONWYEHHS
MertaniB (Ha MpUKIaAl Miai i MaHra"y) mMakpogiTamu, 3i0paHUMH Ha IUISHKaX BOJOCXOBHIIA IO 1
Ticyst OCHOBHOT 3a0ymoBu M. Kuega.

MarepiaJ i MeTOIH T0CTiTKEHD

OO’ extamMu J10CHiKEHb Oynu 3aHypeHi Makpogitu Kymmp 3anypenuii Ceratophyllum demersum L.,
Bojonepuist kojocucta Myriophyllum spicatum L., pmechuk mnponuzanonucTuii Potamogeton
perfoliatus L.; moBiTpsHO-BoAsHI pociuHE odepeT 3Buuaiinmii Phragmites australis (Cav.) Trin. ex
Steud.Tta poriz By3pkomuctuii Typha angustifolia L.; BoasHi pocnuHH 3 MIaBalouuM Ha TOBEpPXHI
BOJIM JIUCTAM riieunku xoBTi Nuphar lutea (L.) Sm.i Bonsuuit ropix Trapa natans L.

Pocnuaun Oynu 3i0pani Ha ninsHKax KaHIBCHKOTO BOJOCXOBHINA, PO3TANIOBAHUX JO OCHOBHOI
MicbKkol 3a0yn0BH (Mixk 3aTokamu Bepomron i Cobaue rupio) i Ha 5S00m Hiwk4de ckuny 3 boprHHIBKOT
craHii aepaii (micyist OCHOBHOT MiChKOT 3a0yI0BH).

Hakonnyennss  mertanmiB  MakpoditamMu  BHU3HAYalM  METOJOM  aTOMHO-aJCOpOLiHHOT
cnektpodoromerpii. IlomepeaHb0  pPOCTMHHME  Marepiall MPOMHBAIM  BOAONPOBIAHOWO i
JUCTUIIBOBAHOIO BOJOIO, OYHUILAIN Bifl emi)iTOHY, BUCYIIYBaJIM, MOTIM MPOBOJMIN MOKPE O30JICHHS
CYMIILIIIIO KOHIICHTPOBAaHMX HITpaTHOI 1 cyibdaTHoi kuciaoT mnpu HarpiBanHi [1]. KimbkicTs
aKyMYJIbOBaHHX MaKpoQiTaMu METaJliB pO3paxoByBaId B MKT B 1 T CyXoi Macu poCIuH.

Pe3yabTaTi A0CaiIKeHb Ta IX 00roBOpeHHS

B pesynbTari mpoBeACHUX IOCTIIKEHb BHSBIIM PI3HUII0 Yy HAKONMUYEHHI METANiB BOJSHUMH
Makpoditamu, 3i0pannmMu y KaHiBCbKOMY BOJOCXOBHIIII IO Ta MICJISI OCHOBHOI MiChKO1 320y 10BU.
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Puc. 1. BMmict Mifi y BOOSHAX MakpodiTax KUiBCbKO1 MUITHKH KaHiBChKOTO
BOJIOCXOBHIIIA

Tak, Ha puc. 1 mokaszano, mo y C. demersum, siopanoro B KaHiBCbKOMY BOJOCXOBHIII ITiCIIS
Kuesa (500M Bix bopTHunbKOi cTaHIii aepaitii), BMicT Mizfi Ha 29% mepeBuIryBaB cepeiHiii ii BMicT
y C. demersum 3 aiistHKHM BOIOCXOBHINA, PO3MIIIIEHOI 0 OCHOBHOI MiCBhKOi 3a0ymoBH; y M. spicatum 3
ToukH Bimbopy micis Kuesa BmicT Migi OyB Ha 26% OUIBIIMM IMOPIBHSAHO 3 BMICTOM METaly Y
pociauHax, 310paHuX y BogocxoBuiii 10 Kuepa; y miaparodomy jucti T. natans —ua 58% 0inbiium. Y
muctkax N. lutea i Ph. augtraliss 060x Togok 360py JOCTOBIPHOI Pi3HHII BMICTY METATY HE BUSBIICHO.

OTke BMICT Mii y JOCHIIKyBaHHX Makpogirtax KonmBaBcs y HesHaunux mexax (5,2-13,5
MKT/T CyXo0l Macu).
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Ha puc. 2 nokazano, mo Bmict Manrany y M. spicatum i C. demersum, 3i0paHux Yy
KaniBcbkomy BogocxoBuii micis Kuesa, BusBuBcs Ha 23—32% OinbmiuM, HiX y IMX POCIHHAX,
310paHuX A0 OCHOBHOI MiCBHKOi 3a0yZ0BH.
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Puc. 2. BMict MaHrany y BOASSHHX Makpogitax KHIBChKOT NiistHKA KaHiBChKOTO
BOJIOCXOBHIIIA

3aramoM y JOCHTIKyBaHMX MakpodiTax BHUABIEHO 3HauHMM BMicT Maurany (169—-2465mkr/r
CyXOi MacH), HafOIIBIINM BiH OYB y IPEACTABHHKIB 3aHYPEHUX BHIIMX BOISHUX POCIIHH, 30KpeEMa, y
C. demersum 3 minsaku KaniBchkoro BogocxoBuiia micis KneBa Horo MakcumainbHe HAKOTHYCHHS
Oyno 2465mkr/r cyxoi macu, y M. spicatum — 1810mkr/r cyxoi mach, y P. perfoliatus — 1395mkr/r
CyXoOi MacH.
BucHoBkHu

B pesynbTaTi MpoBEACHUX IOCIIIKCHb BCTAHOBJICHO, 1[0 HAMOLIbIIE Midl Ta MaHTaHy HAaKOIUYYIOTh
npefcTaBHUKH 3aHypernx makpodirie (C. demersum, M. spicatum, P. perfoliatus). Menie meramnis
MICTHJIOCH Y POCIHHAX 3 IDIaBalOYMM Ha MoBepXHi Bomw jucTsaM T. natans i N. lutea ta mmcrkax
moBiTpstHO-BoIsHEX pociauH Ph. australista T. angustifolia.

B OibIocTi BHIIAAKIB JOCTIIKYBaHI MakpodiTH, 310paHi y KaHIBCbKOMY BOJOCXOBHILI ITiCIIS
OCHOBHOI MiCbKOi 3a0ymoBu M. KueBa, HakomuuyBajH OiIbIIE METaliB IMOPIBHAHO 3 POCIMHAMH,
3ibpannmu 10 Kuesa. BukopucroByroun 3anypeni Buiii Bogsai pocauan C. demersum, M. spicatum,
P. perfoliatus six MoHiTOpH 3a0pyIHEHHS BOIHOTO CEPENOBHUINA BAXKUMH METaJaMH, MOYKHA 3pOOUTH
BHUCHOBOK IIIOJI0 OLIBLIOr0 3a0pyIHEHHSIM IIMMH MeTaJaMd Boja KaHIBCHKOTO BOJOCXOBHINA ITiCIIS
MICBKOI 3a0yIOBH, 110 MOKE OYTH IIOB’A3aHO SIK 3 BIUIMBOM METaIojicy, Tak i 3 onm3bkicTio BCA i
NEePiOMIHUM CKHJAHHSM BOJl BOPTHUIIEKOTO KaHAaTy.
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Wucruryt runpoduonorun HAH Ykpaunst
HanuoHanbHbIi YHUBEPCHTET OHOPECYPCOB M IPUPOAOIIOIB30BAHNUS

HAKOIUIEHUE MEJIU U MAPI"AHIIA BOAHBIMH MAKPO®OUTAMU KMEBCKOI'O
YYACTKA KAHEBCKOI'O BOJJOXPAHUJINIITA

C 1enpl0 yCTAaHOBIIGHWS BIWSHUS Topoja KueBa Ha 3arps3HEHHE TSDKEIBIMH MeETalllIaMH BOJHOM
sKocHcTeMbl KaHEBCKOTO BOJOXpaHWIHIIA MPOBOJWIA HCCIEAOBaHHWE HAKOIUICHHS MEIM M MapraHia
BOJIHBIMH MakKpo(QuUTaMHu, COOpaHHBIMU Ha ydacTkax KaHEBCKOTO BOJIOXpaHUIIMINA JIO M TOCTIE OCHOBHOM
TOPOJICKOM 3aCTpOHKH. Y CTAaHOBIIEHO, YTO Makpo(uThl, coOpaHHble B KaHEBCKOM BOJOXPaHWIIHIIE MOCIIE
Kuesa, B OONBIIMHCTBE CITy4aeB HAKAIUTMBAIU OOJbIIIE MEIM U MapraHiia, YeM Te, uTo ObUIM coOpaHbl 110
KueBa, 4T0 MOXKET CBUIETEIHLCTBOBATH 00 YBEITMUCHUH CTENICHH 3arpsi3HEHUS BOJIBI STUMHU METaJNIaAMH 101
BIIMSIHUEM METAIIOJINCa.

Knouesuie crosa: Kanesckoe soooxpanunuwye, Kues, meov, mapeaney, 600Hble MAKpOGUMbL, AKKYMYIAYUA
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ACCUMULATION OF COPPER AND MANGANESE BY AQUATIC MAROPHYTES OF KIEV
AREA OF KANIV RESERVOIR

In order to establish the impact the city of Kyivmpllution of aquatic ecosystem of Kaniv reseriagiheavy metals
we have studied the accumulation of such metals@ser and manganese by aquatic macrophytes feoanehs of
Kaniv reservoir located before and after Kyiv.

The objects of the investigations were submergenaphytesCeratophyllum demersum L., Myriophyllum
spicatum L. andPotamogeton perfoliatus L.; air-water plant®hragmites audralis (Cav.) Trin. ex Steud. angpha
angustifolia L.; aquatic plants with floating on water surféeaves such asuphar lutea (L.) Sm. andlrapa
natansL.

Determining of content of the metals in the macytgghwas carried out by the method of atomic atisarp
spectrophotometry.

In most cases the aquatic macrophytes collectédriiv reservoir after Kyiv accumulated more quégiof
copper and manganese in comparison with such plaligsted before Kyiv, obviously due to more waieliution
of Kaniv reservoir after the city by these met8is.in C. demersum collected from Kaniv reservoir after Kyiv the
copper content was 29% greater than its averagentan C. demersum collected before Kyiv; irM. spicatum
collected from Kaniv reservoir after Kyiv the coppentent was 26% more compared to the plantsctaiién the
reservoir before Kyiv; in floating leaves of natans from Kaniv reservoir after Kyiv the copper contergts 58%
more compared to the plants collected before Kyiv.

Obviously, as a physiologically important metalcapper, even with a slight excess of its conctamran
the aquatic medium can be toxic, its content irpthets was in small range (5,2—13¢pCu / (g of dry weight)).

In M. spicatum andC. demersum collected in Kaniv reservoir after Kyiv the mangsa content was 23—-32%
higher than in such plants collected before Kyiv.

In general, the studied aquatic macrophytes ravsgaificant manganese contents (169—34651n / (g of
dry weight). The highest manganese content waslfousubmerged macrophytes, saCindemersum collected
from Kaniv reservoir after Kyiv its maximum valuesv2465.g Mn / (g of dry weight), iM. spicatum — 1810ug
Mn / (g of dry weight), irP. perfoliatus— 1395ug Mn / (g of dry weight).

We can see that the highest content of copper andanese was in submerged macropl@tesmersum,
M. spicatum andP. perfoliatus. Fewer metals were accumulated in floating leaf/dt Iutea andT. natans and also
in leaves oPh. audralisandT. angudtifolia.
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