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Y3araabHeHO BIIAUB aHTPOIIOT€HHMX YMHHMKIB Ha SKiCTh BOoAM Ta OiompoAyKLiITHMI
roTeHIliaa BoJgoliM. HasegeHo ¢opMu TOKCMYHOTO BHAMBY Ppi3HMX 3aOpyAHIOBauiB Ha
opraHiaM pu0, NAAHKTOHHI Ta OeHTOCHi yTpyIlOBaHH:, IIpOllec YTBOPeHH: IepBIHHOI
MPOAYKIIii. Y3ara/bHeHO BILAUB 3a0pydHeHb, iHTeHcupiKallillHMX 3ax04iB Ha SIKICTb BOAM,
BIAOBe Pi3HOMaHITTs, 6iONIPOAYKIIIITHIII TTOTeHIiaa 11 ekocucTeMy B iazoMmy. Ipu aii maanx
KOHIIeHTpalliil BaXKMX MeTaAiB Bid3Hayae€Tbcsd MPUTHIYEHHS YTBOPEHHsS ITepBMHHOI
npoaykuii i TpodiuHMX 3B'sA3KiB Uyepes 3arnbeAb KOPMOBOI 0asy Ta IMOPYILEHHs piBHOBAru
MIX aBTO - i reTepoTpogpHNMM OpraHi3MaMM, IO V MiACYMKY IPU3BOANUTL A0 IOPYIIEHHS
HioTruHOTO KPyroodiry i gectadiaizariii BOAHMX eKOCHCTeM.

Bce Bukaagene Buie, BKasye Ha HecTabiAbHUII CTaH BOAHMX €KOCUCTEM
pudorocnogapchKmux BOoAOM, PO3BUTOK B HMX HeCIIPUATAMBUX IPOLeCiB Ta HaAXOAKEeHHS y
BOJHe cepejoBuIlle 3a0pPYAHIOIOUMX TOKCMYHMX PpeYOBUMH 3 BOAO3DipHUX TepuUTOpilt i
VTBOPEeHHs aBTOXTOHHMX TOKCHKAHTIB y caMMX BOJOlMax BHACAigOoK TpaHcdopmaril
XiMI9HMX CITOAYK, IO HeraTUBHO ITO3HAYaE€ThCsI Ha 0io- Ta puOOIIpOAyKTUBHOCTI CTaBiB, 03ep,
MaANX BOAOCXOBMIIL], PiYOK Ta 3HIKYE sIKicThb puOHOI mpoaykuii. Takmit craH morpebye
BBeJEHHs B Ail0 HOBOI CHUCTeMM BiACTeXXyBaHH: 3MiH SKOCTi BOAHOIO cepeJOBMIA Ta
pOo3poOKM e(peKTMBHIIX 3aX0AiB 4451 ITOA0AaHHA I10TO KPUTIIHO HeraTMBHIUX 3MiH.

Karouogi caosa: axicmv 600u, 3abpyoHenHs, pubHuyi cmasu, 600HI OpzaHismu, 0i0A0ZiUHA
NnpoO0YKMUEHICb.
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Jaercsi  0030p BAMAHUA ~AHTPOIIOTEHHBIX (HAKTOPOB Ha KayecTBO BOABL U
0110ITPOAYKIIMIOHHEIN ITOTeHIINaA Bog0oeMoB. [1prnBeaeHsr popMBI TOKCMYIECKOTO BO3A€TICTBI
Pa3sANYHBIX 3arpsA3HMTEAell Ha OPraHNM3M pbHIO, IL1aHKTOHHBIE 11 OEHTOCHBIE COOOIIecTBa,
mporeccsl  oO0pa3zoBaHUs IIePBUYHON MPOAYKIMHM. BpllmoaHeH 0030p  BO3A€MCTBIA
3arps3HeHNi, MHTeHCM(UKAIIMOHHBIX MEpPONpUATMII Ha KauyecTBO BOABl, BUJ0BOE
pasHooOpasue, OVMOIPOAYKIVIOHHBIN ITIOTEHIIMAaA ¥ DKOCUCTEMY B IIeA0M.

IIpu aelicTBuM MaAbIX KOHLEHTpaLUI Ts>KeABbIX MeTaAl0B OTMedaeTcs yrHeTeHMe

00pa3oBaHNsI IEPBUYHOIN MPOAYKIINN U TPOPUUIECKIX CBA3EN 13-3a rmbeant KOpMOBOIi 6as3bl
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U HapylleHNe PaBHOBECUSI MeXKAY aBTO- U TeTepOTPOHUMI OpraHM3MaMM, UTO, B UTOTE,
HpI/IBOAI/IT K HapyH_IeHI/IIO 6I/IOTI/I‘I€‘CKOI‘O prrOBOpOTa n AeCTa6I/IAI/I3aHI/II/I BOAHBIX
DKOCHCTEM.

Bce ®TO  yKka3piBaeT Ha  HeCTabUAbHOE  COCTOSIHME  BOAHBIX  DKOCUCTEM
PBIOOXO3SIVICTBEHHBIX BOAOEMOB , pa3BUTHE B HUX HeOAarONPUATHBIX ITPOLIECCOB U
MIOCTYIIA€HUsI B BOAHYIO Cpejy 3arps3HAIONIMX TOKCUYHBIX BeIeCTB C BOAOCOOPHBIX
TeppI/ITOpI/Iﬂ n 06pa3OBaHI/Ie ABTOXTOHHBIX TOKCMKAaHTOB B CaMBbIX BOJ40eMaX BCAeACTBUIE
Tpch¢0pMauMM XVIMIYeCKUX COe,ZI,I/IHeHI/If/], qTo OTpI/IHaTe/lI)HO CKa3bIBaeTCsI Ha 6]/[0- )78
PBIOOIIPOAYKTVMBHOCTM IIPYAOB, O3€p, MaAbIX BOJOXPAHMAMIL, PeK M CHUKAeT KayeCcTBO
prI6HON poaykumu. Takoe 1osoxeHne Aea TpebyeT BBeA€HUs B AEVICTBYIE HOBOV CUCTEMBI
OTCAEXXUBaHM M3MEHEeHMI KadecTBa BOAHON cpeabl M pa3paboTku d¢GPeKTUBHBIX Mep A5
HpeOAO/leHI/I}I ero KpI/ITI/I‘-IeCKI/IX HeraTUBHBIX I3MEHEHMI .

Karouesvie crosa: kawecmeo 600vl, sazpasterue, poibopaseodrvie npyodvl, G0OHbIE OP2AHUIMDL,
Ouorozuteckas npodyKmusHoCHIb.
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The impact of anthropogenic factors on water quality and biological productivity of the
waters is generalized. The forms of toxic impact of different pollutants on fish organisms,
planktonic and benthic groups, as well as processes of formation of primary production are
adduced. The impact of pollution, intensification measures of water quality, species diversity,
biological productivity, and ecosystems are summarized.

We found that at low concentrations of heavy metals there is inhibition of the formation
of primary production and tropic relationships through death fodder and imbalance between
the auto- and heterotrophic organisms, which eventually leads to disruption of biotic
turnover and destabilization of aquatic ecosystems.

All the above indicates the unstable state of aquatic ecosystems of fishery ponds. The
development of these adverse processes and the flow of pollutants into the aquatic
environment of toxic substances from the catchment areas and the formation of
autochthonous toxicants in the same waters as a result of transformation of chemical
compounds would have a negative impact on fish and biological productivity of ponds, lakes
and small reservoirs, rivers and reduces the quality of fish products. This situation requires
the introduction of a new monitoring system of changes in the quality of the aquatic
environment and development of effective measures to overcome its negative critical
changes.

Key words: the quality of water, pollution, fish ponds, hydrobionts, biological productivity.

BuponrysaHHsa BUCOKOAKICHOI pMOHOI MPOAYKIIii y BOAONMax Pi3HOTIO THUILY
BIIMara€ AOTPUMaHHs He AMIIe iCHYIOUYMX TeXHOAOTIYHMX IIPOLIeCiB, a i1 BiAIOBIAHOI
SKOCTI BOAM AAs KOXKHOIO BMAY puO Ta IHIIMX TidpoOiOHTIB, sAKi BM3HAYalOTh
OiompoAyKIiiHIII IOTeHIiaa BoAgoiiM. MiK TuM y ocTtaHHi poku ¢aKTIIHO
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HEeMO>KAMBO BUSABMUTH €KOCUCTeMI BOAONM, sAKi O y pisHill Mipi He 3a3HaBaau
IPUPOAHOIO Yl aHTPONOIeHHOro BHAuBY. Tak, 3a JAaHMMU POCINICBKUX BYEHMX,
AuIIe A0 PpuOOrocrojapCchbKIUX BOAOWM, 30KpeMma, Haaxoauth a0 300 Twucsayg
HaliMeHyBaHb IIKiAAMBUX PEUOBMH, 3 SIKMX Hal0iAbII HeOe3IeUHMI € He MeHIle 6

tucad  (Apmanuna, Ilepesosnmkos, 2006). B ocHOBHOMY 1Ile pe4yOBMHHU
IIPOMIICAOBOTO IOXOAXKEHHs, a TaKOXK CHHTe30BaHi Ha OCHOBi HOBITHIX AOCATHEHb
xiMiuHOI Hayku. barato 3 mux peyoBUMH € BUCOKOTOKCHMYHMMM, CTabOiABHUMM Yy
BOJAHOMY cepeaoBuIli. BOHIM MarOTh 34aTHICTh aKyMyAIOBaTICh Y BOAHIX OpraHi3Max
il mepejaBaTiCh TPOPIYHNM AaHITIOrOM. Bicoka uyTAmBicTh BOAHMX OpraHi3MiB 40
pisHIX 3a0pyAHIOBayiB BOAHOTO cepeJoBuIia 00yMOBIAa OiAbII JKOPCTKi BUMOTH A0
SIKOCTi BOAY A4 IX YTPUMAaHHS IMTOPIBHSAHO 3 CaHITaApPHUMI HOPMaMIL.

Ogniero 3 HpOBIAHUX YMOB, HEOOXiAHUX AASl iCHYBaHHsA BOAHUX OpraHi3MiB
(>KuBAEHHS, pICT, PO3MHOXEHH:), fKa BKAIOYAa€ HOPMAaAbHY >KUTTEAIAABHICTD
(BigCyTHICTh T1aTOAOTi}, NOPYILIEHHs OOMIHHUX IIPOIIeCiB TOIO) € SKICTh BOAMN.
OcHOBHMMU TTOKa3HMKaMM SIKOCTi BOAM € 3aA0BiABHUI TiApOXiMIUHNIA CKAaA, SIKWIt
BKAIOYA€  ONTUMAABHMII  piBeHb HaCH4YeHHd BOAM  KIUCHEM, BiACYyTHICTBb
3a0pYyAHIOIOUNX PEYOBMH y KiABKOCTAX, IO MEepPeBUINYIOTh IPAaHUYHO ITPUITYCTUMI
KOHIleHTpawili. HecripuATausi Aaa mponeciB >KUTTEAIAABHOCTI BeAMYMHM IIUX
ITOKA3HUKIB MPUTHIYYIOTh JKUTTEAIAABHICTE OKPeMUX I'PYIl OpraHi3MiB, BKAIOYAKOUI
AoMiHyIoui popMu cepes, MPOAYIIEHTIB i KOHCYMeHTiB, 0OYMOBAIOIOTD MOSABY y HUX
TOKCUKO3IB 1 3aXBOPIOBaHb, VIIOBIADHEHHs TeMIy POCTy, TOpPYIIeHH:d Y
BiATBOpPIOBaABHIIl ciCTeMi, MacOBY 3arnoeAb Ta iHIII HeTaTUBHI HacAiAKI.

[ToripuieHHs AKOCTI BOAM IPOABASETHCA He ANIIE Ha OPraHi3MEeHHOMY PiBHI.
[Tpurnivyo4yn >XKUTTEAIAABHICTL OpPTaHi3MiB, iIX BIATBOPIOBaAbHY 34aTHICTh 1 PICT,
He3a/0BiAbHe 3a SKICTIO BOAHE cepeAOBUIIle Ma€ HeraTUMBHUI BIIAUB Ha YIICeABHICTD
IOIYAALI OKPEeMHX TIPyIl OpraHi3MiB (BKAIOYAIO4N AOMiHyoui). Y miaomy
HOTipIIeHHsA AKOCTI BOAM CYTTE€BO BigOMBA€TLCA Ha HNPOAYKLINHMX IMOKa3HMKaX
OKpeMUX I'PyIl OpraHi3MiB i yepe3 HIUX Ha IPOAYKUITHOMY IOTeHIIiaAl eKOCUCTEMI.
[Topy1enHs sKOCTi BOAY B 3aperyAbOBaHIX Pikax AOCATAM 3arpO3AMBMX MacIlTaOis.
Y mux BogoOiIMax CTBOPIOIOTLCS YMOBM, sIKi He ANIle IOPYIIYIOTh HOPMAaAbHIIA
nepeOir mnpouecip >KUTTEAIAABHOCTI BOAHMX OpraHizMiB, ase 11 (yHKIIOHyBaHH:
€KOCIICTeMI B I1iA0MYy.

bionmpoayKTuBHIiCTS BOAOJIM PI3HOTO TUILY y 3HA4YHI Mipi BU3HAYAEThLCs SAKICTIO
Boau. BogoiiMm 3  BHUCOKOIO SKICTIO BOAU  XapaKTepU3YIOTbCA — BEAMKUM
OiopisHOMaHITTSIM ~ BOAHUX  OpraHi3miB, sAKi IX  HaceAsdlOTh,  CTIMKUMU
BHYTPIIIHLOBUAOBUMM 1 MDKBUAOBUMM  BiAHOLIEHHSMII, HAasBHICTIO BEAMKOI
KiAbKOCTi CTEHOOIOHTHMX BMAIB, iCHyBaHHS BUAIB 3 Pi3HUMU JKUTTEBUMU LMKAaMU
tomo. IliapHICTE MOMyAALIN BOAHMX OPTaHi3MiB y TaKIX BOAOMMaXx He IiA4a€ThCs
3HAYHIM KOAWMBAHHSIM, a Ce30HHA JAMHaMiKa 1X 4YmMceabHOCTI 1 OioMmacu
iAIIOPsAAKOBaHA BiAOMIMM 3aKOHOMIiPHOCTSM, sKi IIOB’sA3aHi 3 JKUTTEBUMU LIMKAaMU
OpraHiaMmiB Ta 4i€10 NPUPOAHUX UYMHHUKIB BOAHOIO cepesoBuina. Takuit craH
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CTPYKTYpH i BiAnlOBigHOTO (PYHKITIOHYyBaHHs IAaHKTOHHMX i O@HTOCHMX YIPYyIyBaHb
MO>KHa OXapaKTepu3yBaTH K €KOAOTIYHY CTilIKiCTh BOAHIIX €KOCUCTEM.

IIpote Ha CBHOTOAHIIIHIN AeHb BaXKKO 3HAMTU Taki BOAOWMM, Ki
XapaKTepuU3yIOTbCsA IOAIOHMMM ITOKa3HMKAMM €KOAOIIYHOI CTIilIKOCTi, OCKiABKM
OiABIICTE BOAONM MiAJa€TbCsl Al He AMIle HNPUPOAHMX, a I aHTPOIOTEeHHIX
YIMHHIKIB, M4 BIAUBOM SKMX 3MIiHIOE€TBCS MOXKAMBICTH BUKOPMCTaHHA OiOIIEHO30M
€Hepril i eK30TeHHIX peYOBMH BOAHOIO cepeJoBuILia.

ITlia BnAMBOM 3a0pyAHIOIOUMX PEYOBMH, 30KpeMa, XiMiYHOTO i TelaoBOro
3a0pyAHeHHs BiaOyBa€ThCsl 3HM>KE@HHsI KOHIEHTpallil pO34IMHEeHOIO Y BOAi KICHIO Ta
ii MpO30pOCTi, NaAiHHA OKICHO-BiAHOBAIOBAABHOIO IIOTEHNialy i 3pOCTaHH:
CTYII€HIO BiAHOBAEHOCTI XiMIUHMX CIIOAYK, IO IPU3BOAUTH 40 MOPYIIEHHS IIPOLIEeCiB
CaMOOYNIIIEHHSI BOAOIIM, 3MiHN XapaKTepy OKMCHO-BiAHOBAIOBAaHOTO IepeTBOPEHH:
Ba>KKIX MeTaAiB Ta ITOCUACHHs X TOKCMYHOCTI 445 BOAHMX OpTaHi3MmiB. [TigBuimenns
TeMIlepaTypyu BOAM Ta 3HIDKEHHS B Hiil KOHIIEHTpalil pO34YMHEHOIO KHCHIO Y
3HAUYHIl Mipi IOCHAIOE TOKCUMYHY AilI0 Ba)XKUX MeTaaAiB, NeCcTULIUAIB, AeTepreHTiB
Tomo. Bci mi Ta iHmIi OpuUpOAHI I aHTPOIOIeHHI YMHHHUKM NPU3BOAATL A0
HeTaTUBHMX HAaCAIAKiB, IIOB’A3aHUX 3i 3MIHOIO POCTOBUX 1 PpenpoAyKIITHMIX
XapaKTepUCTUK BOJAHMX TBapWH, AKi CyNPOBOAXYIOTHCA IX €AiMiHaIi€I0 3 BOAHIX
€KOCHCTeM.

OgnuM i3 KAIOUOBUX NNUTaHb B PMOHMUIN Tady3i € BCTAHOBAEHH:S AKepea
3a0pyAHeHHs, OCKiABKM CKMAAHHA CTiYHUX BOJ, Yy BOJOIMNI PHOOTOCIOAAaPCHKOTO
IpU3HAUEHHS ~ KaTeTOpMYHO  3a00poHEeHO  abo  4YiTKO  peraamMeHTYEThCs
BOJOOXOPOHHIUM 3aKOHOAABCTBOM YKpainu. Ilpore peraamenTanis cTyneHio
OUMIIIEHHSI Ta YMOB CKMAAHH:A CTiYHUX BOJ Yy PUOHNYI BOAOVIMM Ay>Ke 4acTo He
3abe3nedyloTh OaxkaHOi sKocTi Boan. Lle oOymMoBaAIOE€ThCA OaraTOKOMIIOHEHTHUM
CKAa40M CTIYHMX BOJ, 4l ITOBePXHEBUX CTOKiB, MDK CKAaJOBMMM YacTMHAMU SIKMX
MOXYTh BigOyBaTmcs XiMiuHi B3a€MOJil, a TaKOXX CHHepTiuHi sBMINA, 3a SIKUX
TOKCUYHICTh CYMillli PeYOBMH IEpPeBUIYE TOKCUYHICTh OKpPeMUX CKAaAOBUX II
KOMIIOHEHTIB, HaBiTh SKIJO BOHU CKIAAIOTLCS B MeXKaxX IPaHMYHO HPUITYCTUMIUX
KOHLIeHTpaLliiL.

Tak, B pesyabTaTi  puOOrocnoAapcbkoi — AidABHOCTI Yy BOAOIIMax
pubOrocnogapchbKoro mpus3HadeHHs CIOCTePiracThcsl 3HayHe 3a0pyAHEeHHs BOAHOTO
CepesOBUINA CIIOAYKAMI OPraHidYHOTO IIOXOAXKEHHS B IIepIIy 4Yepry 3a pPaxyHOK
HeyTIAi30BaHOro (iTONAAHKTOHY 300I1aHKTOHOM abo puOHMM HaceleHHs M. Taka
CUTyallisd y BOAONIMax CKAaAa€ThCsl 3a HEAOTPMMaHHs HOPMaTUBiB NP BHECEHHI A0
HIX OpraHiYHUX Ta MiHepaAbHUX AOOpPMB, 30KpeMma, OiOreHHIX eJAeMeHTIiB, SKi
BUKAMKAIOTh IHTEHCUBHIII PO3BUTOK (PiTOMLAaHKTOHY.

IToTy>kHUM AKepeaoM oOpraHiuHoro i OioreHHoOro 3aOpyJAHEHHsA BOAONM
puborocnosapcbKOro NpU3HaAYeHHs BUCTYNA€ 3aBUIIEHHS HOPM TroaiBai pud
IITYYHUMI KOpPMaM#, 0COOAMBO 3a BUCOKMX IJiabHOCTel nocasku pud. CBig4eHHAM
IILOTO € pesyabTaTu gocaigxens B.®. 3ainesa ta /1.0. Kuceaepoi (1981), saxumu
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BCTAHOBAEHO, 1110 Y Ilepiog roaisai pud Big aiTa i 40 OCeHi B eKOCHCTeMi BOAOIM
puOOrocIogapchbKoro Npu3HadeHHs Big0yBa€ThCs IOCTINIHNUII IpOLleC HaKOIIMYeHH:
OpraHiyHIX PeYOBMH 3a PaxyHOK HeyTHAi30BaHOTo puboio Kopmy (3aitles,
Kuceaesa, 1981).

[ToripmieHHs €KOAOTiYHMX YMOB BHMPOIIyBaHHsA puOM B puOOTOCHoAapChKIX

BOJZOJIMax IIOB'S3aHO TaKOX 3 HAKOINMYEHHSM B HIX OPTaHiYHOI pPEeYOBMHH 3a
PaxyHOK BHECeHH: B HaJAAMIIKY KOMOIKOpMiB abO iX HM3BLKOI SKOCTi, sKi ITOTaHO
IIepeTpaBAIOIOTLCS Ta HEAOCTAaTHHO 3acBOIOIOTHCSA OpraHisMoMm pud. baaancosi
pospaxyHkmu Tmokaszaamu, mo 71,0 % Oiorenis BOAOVIM PpHUOOTOCIOAAPCHKOTO
IIPpU3HAYeHHs! HaAXOAUTD 3a PAaXYHOK KOPMIB, OpraHiYHIX Ta MiHepaAbHIX A00PUB.
ITpu mpoMy yacTKa Auile KOpMiB cTaHOBUTH 44% (Ayomnuna, backakosa, 1991).
OcHoBHIUM AKepeaoM HaaxodkeHH:A ¢ocdopy € xopmu Ta aodpusa (81%). 3
PiUKOBUM CTOKOM B IIepiog 3allOBHEHHAM CTaBiB HaaxoauTh 5,0% 3araabHOTO
docopy, 3 meraboaitamm pud - 11%. Y AOHHMX BigKdajax IIOPiYHO
HaKOIMYYETLCA 0AM3BKO 4-7 TOHH 3araAbHOTO a30Ty i 3-5 TOHH 3araasHOTO pocdopy.
BcranoBsaeHo, 110 caMe 3a0pyAHeHHs BOAY HU3BKOIO AKICTIO KOpMiB BuKAuKae 10%
saruoeai puou (Vcaesa, Kosunenxo, 1991).

[IpoGaemn 3abpysHeHHs BOAU OpPTaHIYHMMM 3aAUIIKaAMM KOPMiB HalOiAbIII
TOCTPO TIOCTAalOTh B iHAYCTpiaAbHMX PMOHIUX TOCIOJ4ApCTBaX, A€ 3aCTOCOBYEThHCS
BUPOILYBaHH:A IIOAIKYABTYPM UM MOHOKYyABTYpM puO y cagkax 3a BMCOKUX
IIiAbHOCTell TOocagdKy puOM Ta iX IHTEHCHBHOI TIOAiBAiI BMKAIOYHO INTYYHUMIH
KOpMocyMimamu. ¥ cagkoBO-OacelfHOBIX TOCIOAAapCTBaX CIIOCTEePirae€Thcs BUCOKMIL
CTymiHb  3a0pygHeHHs  BOAU  eKCKpeMeHTamu  puO, MeTaboaiTaMmu  Ta
HeAOOKICAeHUMM 3aanmKaMu Kopmis. Caig 3a3HaYUTH, 110 KOHIIEHTPaLlis pe4OoBUH
y TakMX BOAOIIMAaX He PeraaMeHTyE€ThCsd HOPMATHMBHUMM aKTaMH. ICHYIOTh aniie
OpPi€HTOBHI IOKa3HMKM OLIHKM NPUIYCTUMOTO PiBHA 3a0pyAHEHHS BOAOIM-
0X0A04>KyBadiB eHepreTMYHMX OO €KTiB OpraHikowo, fAKi 0a3ylOTbCid Ha BUMOTaXx
eHepTeTHKiB 11040 3a0e3nedeHHs Oe3nepediiiHol poOOTH 0X0A0AKYIOUMX IIPUCTPOIB
TeILA0€AeKTPOCTaHLil. 3araabHi >X IPUPOAOOXOPOHHI HOPMATHMBM HPUITYCTUMUX
HOPM SKOCTi BOAM, 5IKi O BpaxoByBaAl KOMILAEKCHY Ail0 TOKCHKAHTIB Ta TEILAOBOTO
HaBaHTa>KeHH: 3a paxXyHOK CKMAAHH: IIAIrpiTIX BOA Ha €KOCHCTeMU LIMX pUOHIYIX
rocrogapcTs, BigcytHi. OKpiM  1IbOrO, CyTTEBUM AXK€peaoM OpIaHiYHOTO
3a0pyHeHHs1 BOAM TaKIX IOCIIOAAPCTB, € HagXOAXKeHHsS A0 HUX BeAMKOI KiAbKOCTi
TOPMOHIB, IKi MOKYTh MICTUTHCS Y €KCKpeMeHTax pud 41 HaAXOAUTHU 3 aA0XTOHHUM
CTOKOM Big TBapMHHULBKMX ¢{epM Ta KOMYHaAbHO-IIOOYTOBUX MiAIIPUEMCTB.
OcobauBo Hebe3leyHNMMM € €CTPOreHN, sKi BigirpaloThb Ba>XAUBY pOAb Y
audepenrianii crati, popMyBaHHi i pO3BUTKY IOHa4, raMeTOTeHe3i Ta B KiHIIeBOMY
pes3yabTaTi, B YCHIIIHOMY PO3MHOJKE€HHI OpPraHi3MiB 1 IiATpUMMaHHI 4ICEeABHOCTI
rnonyA:Auin i suais. HaaxoakeHHs 40 BOAHOIO cepeAOBMIla TOPMOHIB Ta IX aHaAOTiB
IPUBOAUTL A0 TOPYIIEHHs IIPOLeCiB PO3MHOXEHHs, IHBepCil CTaTi, 3HIUKEHHs
YICeABHOCTI I CKOPOYeHHs1 KiAbKOCTI BUAIB.
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Hepigko y B ekocucremi cTaBy HaKOIMYEHHsI aA0XTOHHOI OpraHiyHOI pe4OBUHI
IepeBUIye piBeHb aJalTalilfiHMX MOXAMBOCTEN J0ro 0iolleHO3y A0 OpraHiYHOTrO
3a0pyaHeHHs. Y Leil Iepio peecTpyeThCs BiAMIUPaHHA BOAOPOCTeil Ta ACTPYKILis
IHIIMX OpTraHiYHMX pPe4YOBMH, IO CYHPOBOAXKYETbCA 3HAYHMM  3HIUSKEHHIM
KOHIIeHTpallii posumHeHOro y Bodi kuchHio go 0,5-1,0 wmr/am3, sxunii
BIKOPUCTOBYETHCS Ha OKMCHEHHs OPraHiky, IO BUKANKAE 3arndeas puo.

3abpyaHeHHs BOAONM  PpHUOOroCroOAapChbKOTO  IMPU3HAYEeHHs OpTaHiYHIMMMU
CIOAYKaMI BUKAMKAE Pi3Ke IOTIpIIEeHHs €KOAOTIYHIX YMOB PO3BUTKY IPUPOAHOL
KOPMOBOi ©0a3y, HacaigKOM 4YOro € 3MiHa KiABKiCHOTO Ta SKICHOTO CKaaay
BiAIIOBiAgHMX DiOII€HO31B, a caMe: 3arndeAb HaIMEHIII CTiIKIX, ale HallOLABII IIIHHIX
y Xap4OBOMY BiAHOIIIeHHi A4 pud BUAIB BOAHUX Oe3XxpeOeTHUX i 3aMiHa X OiAbII
CTIMIKUMU A0 Ail 3a0pyAHIOIOUUX PEeUOBMH BUMAAMM 3 HEBUCOKOIO KOPMOBOIO
niHHicTio. Takuii mepedir mpoljeciB y BOAONMI CyTTE€BO YIOBIABHIOE abO HaBiTh
npunuxsae pict pud (3aiues, Kuceaesa, 1981).

dakT BMABAGHHA 4YacTol 3arubeai pubO y BOJOMMax y BUIAAKY BiAdCYTHOCTI
PEYOBIH aHTPOIIOTEHHOIO ITOXO/AKEHHS IIOKa3aB, IO BUHUKHEHHS ayTOTeHHNX
TOKCHUKO3IB IIOB'I3aHO 3 YTBOPEHHSM B HUX 3a II€BHUX YMOB 0i0AOTIiYHO aKTMBHMUX,
abo0 TOKCMYHUX IIPOAYKTiB i3 OpTaHiYHUX CIIOAYK, IO THOIepesHbo TaKIX
BAaCTUBOCTeIl He MaAM, a TaKOXX HAaKOIMYEHHAM i pO3KAaaOM y BOAl IPOAYKTiB
JKUTTEAIIABHOCTI BogHux opranismis (Illecrepun u ap., 1984). Bci 1i cnoaykm e
OpTaHiYHIM 3a0pYyAHEHHSIM, SIKe € OAHMM 3 KOMIIOHEHTiB BOAHOIO cepes0BNIILa.

Mixx TuUM BCTaHOBAEHO, IO TNOPs4 3 iHTeHcH(iKali€lo OiONpPOAYKIIIHIX
IIPOLIECiB 3a paxXyHOK 40AaTKOBOTO HaAXOA KEHHs OpPraHIi4HOI peYyoBMHI B IIPOLIeci 1i
AECTPYKIIil y BOAOIIMaX HaKOIMYYIOTLCA TaKOXK MMPOAYKTH IX TpaHcopMmaliii, a came:
aMOHiJi, HITpUTH, canoHiH, POCPOPHI COAYKH, SIKi CYyTTEBO 3MiHIOIOTh AKICTh BOAU
(Kolasa-Jaminska, 1988). Ilpm mnpoMy MakcuMaAbHa KiABKICTh OpraHiyHmUX i
OioreHHIX CIOAYK IpU PO3KAaAaHHi (iTONAAHKTOHY, AY4HOI Ta BMIIOLI BOASHOL
POCAMHHOCTI  CIOCTEPIra€Thcsl NPOTATOM — NEPIIOro  Micaus — Big — IOYaTKy
AecTpykuiiinux npouneci. Came HakomnmueHHs IPOAYKTiB — TpaHcdpopmarllii
OpraHiyHIX AOOPUB — aMOHiIO, HITPUTIB, HITPATIB i CallOHiHYy 3a BHECEHH: A0 BOAOIIM
KOPOB'sI90r0 THOIO 1 MaKyXmu oO4iiiHnx pocamH B kiapkocti 25000 i 2500 xr/ra
Bi4IIOBiAHO BIKANKAE OPYIIIeHHs Ipo1iecis po3suTKy pubd (Sarkar, 1987).

OcobauBo rocTporo 3HadyeHHsi HaOyBae€ mpodaeMa 3a0pyAHEHHs BOAOIM
pubOrocnogapchbkoro MNpu3Ha4deHHs, A€ IIMPOKO 3acTOCOBYIOTHCA — iHTE@HCHMBHI
TeXHOOTIl BUPOILIyBaHH: puOM (BMKOPIUCTaHHS MiHepaAbHMX i OpraHidyHIX 400puB,
ylIliabHeHi IIocadKu pudyu, roaisas Tomjo). Y mepuly 4Yepry I1ie CTOCYEThbCs
3aCTOCyBaHHs OpPTaHiYHMX Ta MiHEpaAbHUX AOOPUB 3 METOIO PeryAsiii MOXKMBHIIX
peXuMiB cTaBiB, Maanux Bogocxosuil, osep. Haitbiapm gocTynmHuM i epeKTMBHUM
OpraHiyHUM  AOOpPMBOM  OCTaHHIM 4YacoM BBaKalOThb  BiAXOAM  XapyOBOi
IIPOMICAOBOCTI (3epHOBa 0apJa, IMBHa ApoOMHA) Ta TpaAMIiiiHI — 3eaeHa
POCAMHHICTb, KOpOB sumii meperdiii, komnoctu. Cepea MiHepaabHUX A0OpUB
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HalfJacTille BUKOPUCTOBYIOTh a30THO-PpocdopHi crioayku: cynepdocdaT mpocTiiz,
noAsiltHui1, pocdopuTHe GOPOITHO. 3HAUHY POAb Y BOAONMI BigirparoTs i KaabIliesi
AOOpUBa, OCKiABKM BOHI aKTMBI3YIOTh MiHepaaisallilo OpraHiYHOI pe4OBMHM Ta
npouecu >KUTTEAIAAbHOCTI HiTpupikyroun Oakrepiit, sAKi 30aradyloTb Bogy

a30THUMH CHOAyKaMH. BHecenHst MiHepaapHUX 1 OpraHiyHuUX JAOOPUB CIPUAE
3HAYHOMY 3POCTaHHIO OiONMPOAYKIIIHIX IIPOIeciB BOAONM. Y Ilepuly dYepry
HOCUAIOIOTBCA  Tpoliecy (POTOCHHTe3y IAAaHKTOHHMX BOJAOPOCTel, sAKi AexkaTh B
OCHOBI TpO(IiYHOI MipaMiay i € OCHOBHUM AXKepeaoM KICHIO BOAOM. IHTeHcuBHIII
PO3BUTOK BOAOPOCTEil CHPUAE 3POCTAHHIO YMCEABHOCTI KOPMOBUX ILAAHKTOHHIIX
OesxpedetHux. Ilpore uepes aesakmit yac BiAOyBa€TbCA CTapiHHA 1 BigMHUpaHHA
HeAOBUKOPUCTAHUX 300IAaHKTOHOM a00 pubaMu BOAOPOCTeI, SIKi HAKOIMYIYIOThCS
Ha AHi BogoiiM. HacaigkoMm 1mx 3axoaiB € migBuieHHs piBHS TpOodHOCTI BOAOIM,
IO CyHPOBOAXYETLCA 3POCTaHHSAM 4YMCEeABHOCTI Ta OioMacu IIAaHKTOHHUX Ta
OeHTOCHUX OpTaHi3MiB, a, BiANOBigHO, i OionmpoaykTuBHOCTI BoZoiiM (ITomyenHko,
1991). Ilpu yaoOpeHHi cTaBiB KOHIIHTpallilo MiHepaABbHOTO a30Ty y BOAi
0AiroTpopHUX BOAONM MigTpuMyIOTh Ha piBHi 1,5-2,0 mr/am3, ¢dpocdopy - 0,2
Mmr/am3, B MezoTpodHuXx - sianosiano 0,8 i 0,2 mr/am3, esrpoduux — 0,6 i 0,1 mr/am3
(boraanosa, I'1a3nygesa, 1979).

Pasom 3 iHTeHcmikamiero OiONPOAYKIIIIHMX IpolleciB y BoJdoiiMax Ipu
BHeCeHHi a3oTHUX i pocopHMX 400pUB Y BOAL 3pOCTa€ KOHIIEHTpallis aMOHITHNX i
JocdatHux ionis (cami 1Mo cobi BOHU He € TOKCUYHUMMU AAs ixTiodayHn, ase 34aTHI
3MIHIOBaTU CHPsIMYBaHHs OKICHO-BiAHOBHUX ITpolieciB. XapaKTepHOIO 0COOAMBICTIO
€ mBuAKe ocagykeHHs ¢ocdaT-ioHiB y NPUAOHHI IIapu BOAM Ta 3B’sA3yBaHHA iX 3
OKCHAaMM 3aai3a, aAIOMIHIIO Ta TyMIHOBUMI KMUCAOTaMI 3a IIAKUCAEHHS BOAU
(Kolasa-Jaminska,1988). 3a HeliTpaaisauii i migAy>XeHHA AOHHHUX CyOCTpartiB
BiAOyBa€ThCs 3BOPOTHINI Mepexig 38" a3aHOr0 $pocopy y BogHy Tosuly. Lle Bukankae
KOAMBaHH: CIiBBiAHOIIIEHHS MK a30TOM i pocopom, siKe Bi3HAYAE€ AOMiHYBaHHS y
¢ironaankroni nesHux rpyn sogopocreii. W. Smith (nur. 3a Jaspentnesoit, 1985),
IpoaHaAi3yBaBIIM CUTyalilo B 12 osepax cBiTy, BUsABMB, IO MacOBUII PO3BUTOK
CUHBO-3€A€HIX BOAOPOCTel, sIKi BUKAUKAIOTh «IIBiTiHHA» BOAY, CIIOCTEPira€Thcs B
nepioa, KoAu BeAMYNMHA BigHOIIEHH: a3oTy A0 ¢pocdopy Mae 3HaueHHs MeHIle 25.
[Tpu cnisBigHOmenHHi N:P 6iabmre 25 nmepesakaroTs 3eaeHi i giatomosi. D.Schindler
(uuT. 3a /laBpenTbesoii, 1986), siKuit TaKOXK IPOBiB OaraTopiuHe eKclepuMeHTaabHe
BUBYEHH: ITOKMBHIX PEXIMIB yA400pIOBaHIX MaAMX 03ep, BigMiuaB AOMiHyBaHHs Y
¢dironaankroni poay Scenedesmus 3a cmisBigHomenns N:P=30. Ilicas sHuskeHH:
nponopuii asory i ¢ocdopy 4o 11 dyepes He3HauHmMiI yaCc y HBOMY IOYaAu
IepeBa’kaTH CHbBO-3e€eHi a30T ¢pikcaTopu poay Anabaena.

AMOHIJHI >K i0HI B YMOBax AYy>KHOTO cepeAoBMuIlia TPaHCPOPMYIOTHCS B aMiak,
AKUI € BUCOKOTOKCMYHUM AAs1 puO i BUKANKAE PO3BUTOK CyAOM Ta OAOKyBaHHs
AUXaABHUX LIEHTPiB, IO IPUBOAUTH A0 MacoBoi 3arudeai pud. 3a pH 11 6iabmre 90%
aMOHITHOTO a30Ty IepexoAuTh y popMy BiABHOTO amiaKy. ¥ OaraTyuX MOXXKUBHUMU

| SSN 2225-5486 (Print), | SSN 2226-9010 (Online). Bionoeiunuit sicnux MAITY. 2013. Ne3



%‘ Biological Bulletin 229
!=

peJoBMHAMII KOPOIIOBMX CTaBaX BOAHEBUII IOKa3HUK BOAM Y OiAbIIOCTI BUIIAAKiB
3HaXOAMThCA y Mexax 7,5-9,0. 3a Takux ymoB npm Temmeparypi Boau 25 °C y
BiAbHIIT aMiaK nepexoAnTh 35% aMOHIITHIX iOHiB.

ITopsa 3 aMOHIHUMN CHOAyKaM¥, TOKCMYHUMH AAsl puO MOXKYTb OyTH Aeski
Buau  QocdopHux A00puB. BcraHoBaeHO, IO BHeCeHHs y pHMOOrocnoJapchbki
BoJoliMI  (pocPopHUX A0OpPUB, BUIOTOBAEHMX i3 HNPUPOAHUX amnaTUTIB, MOXKe
CHPUYMHUTHU 3a0pyAHEHHs iX Ba>KKMMM MeTalaMM, sIKi Ay>Ke 4acTO € BKAIOYeHHIMU
y 1i npupoasi minepaan. Tak, mpu BHeceHHi cynepdocdary y Kiabkocti 90 Kr/ra
AiI04Ol pe4oBMHM, OAHOYACHO y BOAOMMI HaaXxoauTh 6an3bko 11,3 r/ra miai, 55,8 r/ra
CBMHITIO Ta 1 r/ra Kaamito.

Buecenns y puborocrnogapcbki BOAOMIMM OpraHiuHUX A400pPUB Y BUTAAAL THOIO,
KOMIIOCTY, 3€4€HOI POCAMHHOI Macu YU ITOKHUBHUX 3aAMUIIKIB POCAMH y 3HAYHUX
KiABKOCTAX Pi3KO MiABUINYE OKUCHICTh BOAY, 3HIKYE KOHIIEHTpAIlil0 PO3YIHEHOTO Y
BOAl KIICHIO Ta BUKAMKAE IAKMCHEHHs BOAHOTO cepeaosuma (Bunoepr, AaxHosuy,
1965; Metoanyeckue ykasaHwus... 1988, Metogudeckne pexomeHaanuun...,1976).
AgXe mpouecu AeCTPyKIil OpraHiYHMX Pe4OBUMH y LbOMY BHUIIAAKY BUMAaraimoTh
HasABHOCTI BEAMKOI KiABKOCTI PO3YMHEHOTO Y BOAi KHCHIO, a AediluT itoro
CIpUYNHAE Iepexid Ha aHaepoOHe OKIUCHeHHs OpTraHiKIl Ta YTBOPEHHs TaKIX
TOKCUYHMX ITPOMI’KHMX MeTa0O0AiTiB, K MeTaH, KeTOHM i aabAeTiAN, a TaKOXX BiAbHI
pagukaan (Iectepun, 2002). CymicHa aid gepinuTy KHUCHIO Ta HasBHOCTI
HEJAOOKUCHEHIX  OpraHiYHMX CIHOAYK IOTipIIy€  YMOBU  KUTTEAIAABHOCTI
rigpo6iOHTiB, MOPYIIyE CTEePEeOTUIIHI 3B A3KM pUO 3 OTOUYIOUMM cepelOBMIIEM Ta
BHIDKYE SKICTh pUOHOI TPOAYKIIii.

3aKOHOMIPHMM  HacCAiAKOM  HaAAUIIKOBOIO  HAAXOAXKEHHs A0  BOAOIM
opraHiyHux crnoayk € sagyxu pud (becconos, Ilpusesenues,1987). 3aspuuait B
IPUPOJAHMX BOJAOJMMAX 1 y BeAUKNMX BOAOCXOBHUILAX Il ABUILNE XapakKTepHe AA4s
3IIMOBOTO Ilepioay, KOAM HaAXOAXKeHHS! KUCHIO Y BOAY 3 HIDKHIX 1IapiB atMocdepu
IPaKTIYHO BiACyTHE, 0COOAMBO 3a CYpOBUX 3MM, a Iepedir npouecis poTocuHTe3y
Bia0yBaE€ThCS AOCUTD IIOBLABHO, aDO IPUMMHAETLCS 30BCIiM.

B ocranni poku BuIaagxm sABUIL 3a4yX¥ YacTillle CIIOCTEPIracThCcs 1 B AITHIN
nepios, 0 OB A3YIOTh K i3 3a0pyAHeHHSAM BOJONM, Tak i 3 iHTeHcudikaliero
npolueciB puOHMIITBA, HAcAIAKOM KOI, sK B)Ke BigMidaa0Ch, € 3HauyHe OpTaHiuHe
3a0pyaHeHHs BoJoiiM. IlpoTe poO3BUTOK sBHUIL 3adyXH y CTaBaX HIpM BHeECeHHi
pPeKoMeHA0BaHMX 403, 0COOANBO, OPTaHiYHIX AOOPUB 32 HEBMCOKUX KOHLEHTpAaLiil
PO3YMHEHOTO Y BOAl KMCHIO BUKANKAA0 HEOOXiAHICTh IPOBEAEHHS A0CAiAXKEeHb 11040
MO>KAMBOI TOKCHYHOI Ail OpraHigHIX 40OPYB Ha BOAHI €KOCUCTEMIA.

OcranHiM 4Yacom Bce Oiablle yBaru HPUAIAAETLCS NHUTAHHAM Iepediry
BHYTPiIlIHLOBOAOIMHIX IIPOLIEeCiB y BOAOMIMax puOOTrocnolapchbKoro NpusHayeHHs,
0CcO0AMBO 3a IPOBEAEHHsI B HUX PI3HUX MeAIOPAaTUBHUX 3aXO4iB, CIPAMOBAHNMX Ha
HiABUIIeHH:A 0io- Ta puOONPOAYKTUBHOCTI BOAONM. BHecenns y puborocrnogapcbki
BOAOJIMU OPTaHIYHMX i MiHepaAbHIX A0OPUB fAK paHillle, TaK i 3apa3, po3ras4aeThCs
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AK OAMH 3 OCHOBHHX 3axoAiB iHTeHcugikallii puOHMIITBA i 40 OCTAaHHBOTO Yacy He
PO3rada4aa0cs AK MOXKANBe AXKepeao 3a0pyaHeHHs TOKCMYHUMU pedoBuHamu. Mix
TUM, BCTAHOBAEHO, IIIO AO0BOAi 4acTO PeYOBMHM, IO CIIPUYMHAIOTL 3a0pyAHEHH:
puUOOTOCIIOAapChKIX BOAOVIM, HAAXOAATD A0 HUX AK AOMIIIIKA y CKAaAl HeIIKIAAMBUX

CyOCTaHIIiI.

IIpore, caia 3a3HaumMTH, IIO pi3Ha CTyIiHb 3a0pyAHEHHs BOJONM Mag€
HeOAHaKOBMII BIIAMB Ha CTaH MONYAALiil rigpoOioHTiB, 0iONPOAYKILIIHNII TIpolLec y
BOJgoJiMax i ix OioNpoAyKTHBHICTE. /lesKke 3pOcTaHHSA PiBHA aHTPOIIOT@HHOTO
HaBaHTa>KeHHsI Ha BOAOMIMM CyIIPOBOAXKYEThLCs 3MIHOIO CTPYKTYpH OioTigporieHo3iB
Ta (PYHKITIOHaAbHOI XapaKTepUCTUKI BOAHMX OpraHisMiB. BiabmricTs 3 HMX pearye Ha
3MiHYy €KOAOTIYHMX YMOB 3OBHIIIHLOTO CepeAOBMINA IIASXOM  3aAy4YeHH:
ajanTallilfHUX MeXaHi3MiB, CHpsAMOBaHMX Ha Y3TOAKEHHS IHTeHCMBHOCTI Ta
CIpAMOBAHOCTI MeTabDOAIYHNMX TIPOlleciB BiATIOBIAHO XapaKTepy 3MiHEHMX yMOB ix
icnyBanHs (AOakymos, 1981). Lleii mpomec CynpOBOAXKYETLCA —CIPOIIEHHAM
€KOAOTIUHOI CTPYKTYpM YTPyIIOBaHb TigpOOiOHTiB, a00O TaK 3BaHOTO €KOAOTiYHOTO
perpecy. Bin Bupaka€Tpcsa y 3MeHIIEHHI YMCEeABHOCTI BUAIB, CHpPOIIEHHI
MIDKBUAOBIX BiZHOIIEHD i IPOCTOPOBOI CTPYKTYpH yrpynoBaHb. MK TuM, 3a TaKux
€KOAOTIYHMX YMOB BiAMi4eHO 3HAYHUIl PiCT KiAbKICHMX ITOKa3HMKiB OeHTOCHMX
OpraHiaMiB, IPOAYKIIisd SKUX AOCATa€ BUCOKMX 3HadeHb. [Ipu 11boMy y ckaasi A0HHOI
dayHu BiabyBae€Thcsl 3MiHa AOMIHAHT 3a pPaxyHOK IlepeBakaHHsS oAiroxer i
xipoHoMmia. Buimuit piseHb 3a0pygHeHHs BOAOWM HPU3BOAUTL A0 CYTTEBOTO
3HIDKEHHsA OOMIHHIX IPOIeciB MiXK YTpyHOBaHHsAMI TigpOOiOHTIB, 30Kpema, MixX
OeHTOCHMMU OpraHisMammu i otouyroumm cepegosuinem. Hacaigkom nmx smiH €
3HayHe 3HIKEeHH:A OIi0AO0riYHOlI aKTMBHOCTI AOHHHUX Oe3XxpeOeTHUX, ix MacoBa
3arudeas i pyiiHallisa yrpyloBaHb.

Hespaxkaroun Ha peaaisallifo pi3HUX 3aXOAiB IOAO IOKPaIleHHs eKOAOTIYHOI
cuTyanii Ha BOJOlMax puOOrocnogapchbKoro i KOMIIA@KCHOIO IpU3HAuYeHH:,
cuTyauis 04O iX 3a0pyAHEHHs TOKCUYHUMM pedOBIHAMU 3aAMIIAETLCA CKAAAHOIO.
CBig4eHHsAM 1IbOTO MO>Ke OyTH CyTTEBe 3POCTaHHs BIUIIaAKiB MacOBOi 3arudeai puo.

Y nepily yepry me CTOCYE€TbCA TaKUX MNPIOPUTETHMX TOKCMKAHTIB K BaXKKi
MeTaan. PopmMaabHO Mig BU3HAYeHH: BakKi MeTaan mignagae Oiapie 40 meTaais
nepioanynoi cucremun .. Menaeaeepa 3 aTOMHOIO Macoio nonHaa 50 aTOMHUX
oauHuOe. Ilpu mpOMY BaKAMBMMM O3HAaKaMI BiAHECEHH: €4€MeHTa A0 Tpynu
Ba>KKIX MeTaAiB € JIOTO BUCOKA TOKCUYHICTbH AAs >KMBMX OpPraHi3MiB y BiAHOCHO
HUBBKUX KOHIIEHTpaliAX Ta 3J4aTHiCTb 40 Oioakymyasanii Ta MarHmdgikaiiii.
[IpakTiyHo BCi MeTaau, 1O MiANajaloTh Ilig, BU3HAYEHHS «BaXkKi» (3a BUHATKOM
CBUHIIIO, PTYTi, KaaMilo i BicMyTy, 0i0A0ridyHa poAb SIKMX Ha pasi He BI3Ha4deHa),
BXOAATh A0 CKAady ¢pepmeHTiB, KopepMeHTiB, BiTaMiHiB, 6epyTh aKTHBHY yJacThb y
6ioaoriyHnx npouecax. Ionn Meraais € HEOAMIHHUMYU KOMIIOHEHTaMM IPUPOAHUX
Bo4. bararo 3 HHuX YyTBOPIOIOTH AOCUTH MilIHI KOMIIAEKCH 3 OpTaHIYHUMU
pedoBMHaMU, sAKi € O4Hi€l0 3 HaliBaXAusimux ¢opM Mirpanii eaemMeHTiB y
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NPUPOAHMUX BOJaxX. bBiapnIicTh MeTaaOpraHiuHMX KOMIIAEKCIB YTBOPIOETHCA IO
XeAaTHOMY LuKAy, i € crinkumu. KoMIiaekcu 3K, YTBOPIOBaHI IPYHTOBUMM
KICAOTaMMI 3 COAAMM 3aAdi3a, aAlOMiHilo, TUTaHy, ypaHy, BaHa4ilo, Miai, MoaibaeHy,
AOCHUTB A00pe PO3UYUHHI B yMOBaX HeNTpaAbHOI, cAabO KICAOI Ta cAabo Ay>KHOI
peaxuii cepegosuina. Lli cnoaykn saaThHi mMirpysatu Ha 3HayHi BigcTaHi. Ocoba1BO
IHTE€HCHUBHI Mirpariil BAaCTUBI HU3bKOMIHEPaAi30BaHIM BOAAM.

JxepeaamMu 3a0pyaHeHHs BaXKKUMM MeTaJdaMl PpUOOTOCIOAAapPChKUX BOAONM
HajfyacTile MOXYTh OyTU IIOBepXHEeBi CTOKM i3 CiAbCBKOTOCIOAAPCBHKUX YTidb, Je
BIKOPUCTOBYIOThCSI 400pMBa i MeCTULUAU, A0 CKAAAy SAKUX BXOAATL iOHM MeTaAis.
ITiapumieHHs KOHLIEHTpalii Ba>KKIX MeTaaliB y BOJOJIMax 4acTO HOB f3aHe i3 ix
3aKICHeHHAM. 3HIDKeHH: pH BOAHOrO cepegoBuia CIpHsE Iepexoay MeTaais i3
3B’s13aHOTO CTaHy B iOHHUIT i pOOUTH IX AOCTYIIHUMU AAsl TPOLIECiB COPOIIil KUBUMU
opraHizMamir.

KommnaekcHi gocaigxeHnst 3a0pygHeHHsT pUMOHUYNMX CTaBiB, pO3TalllOBaHUX Ha
Oepesi ykpaiHCcbKOi giagnku p. JynHaii, a Takox amumadis flamyr, Kartaadyx,
Kyrypayit Baxxknumn Metasaamn, nposegeni M.®. Hasapenkom (1991), nokasaan, mo
Boda B HHUX 3a0pydHeHa CBUHIIEM, MUIIAKOM, Migdlo, KagMmieMmM i pTyTTIO,
KoHneHTpanisa sakux nepepuinye ITIK aasa mux eaemenris Ha 1-2 nmopsaaxku. Haaro
BICOKUII PiBeHb y BOAI Migi, 0cO0AMBO y TpaBHi Ta 4epBHi, aBTOp IIOBA3y€ 3
IHTeHCUBHUM BHECeHHsAM Y cTaBu A00pus (cynepdocdary 3 BMiCTOM y OCTAaHHLOMY
24 Mr/KT Migi), a TaKOXX i3 0OpOOKOIO MicIIeBuX BUHOTPagHNKIB MiAHMM KyIIOPOCOM.
3HauHi KOHIeHTpalii (rmepesuinieHHs ¢oHoBoro pisHA y 2-5 pasis) Mumrsaxy,
KaaMilo, CBUHIIIO Ta IIMHKY BUABAEHi y AOHHUX Bigkaadax. OcoOAMBy yBary aBTOp
AOCAiAKeHb 3BepTa€ Ha AKICTb KOMOIKOpMiB A4 puod, sAKi BUPOOAAIOTHC:
KoMmOikopmosuMmu 3asogamn Ykpainn. Bwmict Cd, Pb, Cu, Ni, Cr, As y nux
kombOikopmax Ha 1-3 nopsaaku nepesumye AOK, BctanoBaeny a4 sepHa. Pisens Hg
i Zn sue AOK 'y 2-7 pasis.

IlepeOyBaHH: y Takyx €eKOAOTIYHIX YMOBax Pi3HOBIKOBMX I'Pyn Kopoma i 6ia0ro
TOBCTOAODA Ta TO04iBAs KOpoma KOMOIKOpMaMI BUKAUKAAM HAKOIMYEHHs Y
BHYTPIIIIHiX OpraHax (MeyiHii) i TkaHuHax (M’s13ax) KaaMilo, CBUHIIIO, HiKeAI0, XpoMy
y KiabkocTsax, saki nepesumyiots ITIK y 2 i 6Oiapme pasis. MakcumaabHi
KOHIIEHTpalil BaXKKMX MeTaaiB OyaAM 3apeecTpoBaHi y TKaHMHAX 1 oOpraHax
IIAiAHUKIB, IO MiAPMBa€ NpOLeCH IPUPOAHOTO i IITYYHOTO BiATBOPEHHs LIIX BUAIB.

Ionn BaXkKKMX MeTaaiB TaKOX MOXKYTh IHTEHCHBHO aKyMyAIOBAaTHCs I'OHaJaMU
pub, mo mnop’s3aHO 3 (i3i0AOTIYHMMU OCODAMBOCTSAMU IIMX OpPTaHi3MiB, BCs
AlSABHICTD SIKUX 30Cepes’KeHa Ha HaKONIYeHHI pe3epBHMX PeYOBMH 0iAKOBOIO i
AIMIAHOTO TIOXOAJKEeHHsS, y TOM 4Yac sK IpPOLecH eKCKpelil B IJMX OpraHax
BiagOyBalOTbCs AOCKUTH IOBiABHO. Y BOJOIIMaX 3 BUCOKOIO KOHIIEHTPAIli€I0 Ba’kKKMX
MeTaaiB BiAOyBa€ThCsA 3HIDKEHHS BIAOBOTO CKaAady ixTiodpayHm Ta Ti 4mceABHOCTI,
INPUYIHOK YOTO € HEesKICHI CTaTeBl NPOAYKTM IAIAHUKIB 1 TaKOX 3HIDKEHHs
BIKMBAHOCTI AMYMHOK B paHHbOMY oHTOTeHesi (I'opkun, 1990).
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ITopsaa 3 mpsAMOIO TOKCMYHOIO Ai€I0 Ha OpraHi3M BaykKKi MeTaAM BUKAUKAIOTH
HebOe3IeuHi BigaaaeHi OioaoriuHi HacAigKH, 3A1ICHIOIOUN MyTareHHy,
eMOpiOTOKCHYHY, TOHaJ4OTOKCHYHY AilO.
HaxkonmueHHs1 BaXKKMX MeTaaliB y TKaHMHax i opraHax pmO Ta 3a0pyJHeHH:

BOJONM IHIIMMI TOKCHMYHMMM PEYOBMHAMM BUKAMKAE 3HIDKEHHs Pe3MCTEHTHOCTI
pud 40 Ail HecHpMATAMBUX YMHHMKIB cepeJOBUIAa Ta, sAK HacAidOK, Macobe
ypakeHHs ix iHQekuUiliHuMM XpopobamMm (KpacHyxa), IO CYIPOBOAXKYEThCH
YHOBiABHEHHSIM TEMILy POCTY Ta PO3BUTKY OCOOMH i 3HaYHNUM IOTipIEeHHsAM SKOCTi
pubHOI mpoaykuii. KpiM Toro, ioHu BaXKKX MeTadiB 3a IeBHUX KOHIEHTpaliil y
BOAl, MaIOTh HEraTMBHMII BIIAMB Ha KOPMOBI OpraHi3aMu BOAOJIM KOMILAEKCHOTO i
puOOTrOCIIoAapCchKOro Npu3HaYeHH:.

Aocaiaxennsamu, nposegenumMu Al Kopab6ansosoro (1988), BctaHOBAEHO, 11O
Taki MeTaal, AK KoOaabT, Miab, CBUHeIlb, XpOM i LMHK, AKi MICTATBCA y BOAi
3arnopi3pKoro Bogocxosuia B KoHueHTpaniax 10, 41, 100 i 109 mkr/a BianosigHo,
34aTHI 3HIDKYBAaTU UMCEABHICTh, IIPUTHIUYyBaTU PO3BUTOK 1 HaBiTh BUKAUKATU
3arndbeab NAaHKTOHHMX yTPyIOBaHb (y Hepiry depry ¢iTonaaHKToHy). Bigomo, mo
K00aAbT i Migb B KOHIleHTpaliaX 10 MKI/A 3HIDKYIOTh BiATBOPHY 34aTHICTL AadHiii.
Miap y KoHIeHTpalii 5 MKI/A BUKAMKae 3arndeab 50% ocobuH adadHiit yepes Api
A00u BriauBy. IIuHK B KOHIIeHTparii 70 MKI/A Ma€ TOKCHMUYHUIT BIIAUB Ha AadHili, a B
koHIeHTpamnisax 100-500 MKa/a cipMyYMHAE iCTOTHE 3HU>KEHHs IIePBUHHOI MPOAYKIIil
i € KpUTUYHOIO 444 BOAOIM B 1iaomy (I'pymiko, 1979; Lisioans n ap. 1986).

IIpu aii Maaux KOHLIEHTpaLill Ba>KKIX MeTaAiB Bid3HAYa€ThCS ITPUTHIYeHH:
YTBOPEHHs MepPBMHHOI MPOAYKIIi i TpodiuHMX 3B'A3KiB yepes 3armdeab KOPMOBOI
0asu Ta IOpYIIeHH: PiBHOBAaIM MiX aBTO - i reTepoTpOPHUMHU OpraHizMamu, 1110 y
iACYMKY HPU3BOAUTL AO IOPYIIEHHs OiOTHMYHOro KpyrooOiry i gecrabiaisanii
BOAHIIX €KOCHCTEM.

Bce BmkaageHe BuIlle, BKasy€ Ha HeCTaOlAbHMII CTaH BOAHMX €KOCHCTEM
pubOrocnogapchbkux BOJAONM, PO3BUTOK B HUX HECHPUATAUBUX IIPOLECIB Ta
HaAXOAKEHHs Yy BOJgHe cepeJoBulIe 3a0pYAHIOIOUMX TOKCUYHIX PEeYOBUH 3
BOAO30ipHIX TEPUTOPIit i yTBOPeHHs aBTOXTOHHMX TOKCUKAHTIB y CaMMX BOAOVMax
BHacAig0K TpaHcpopMaLii XiMiYHIX CIIOAYK, IIJO HeraTHBHO II0O3HAYa€ThCs Ha 0io- Ta
puOONPOAYKTUBHOCTI CTaBiB, 03ep, MaAlX BOAOCXOBHUIL, PIiYOK Ta 3HIDKYE SIKICTH
pubHOi mpoaykuii. Takmit cran mnorpedye BBedeHHA B Ail0 HOBOI CHCTeMU
BiACTe>XKyBaHHs 3MiH JKOCTi BOAHOTO cepeJoBIIlia Ta PO3POOKN epeKTUBHIUX 3aX04iB
AAs TIOA0AAHHS JIOTO KPUTUYHO HETraTUBHIX 3MiH.
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