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OLIIHKA CTAHY BIOTU TEXHOFEHHONMOPYLWEHMUX

EKOCUCTEM 3A NOKA3SHUKAMM
EKOJIOrI4YHOI EMHOCTI

BanpornoHoeaHo ma rpogedeHo adanmauito Memody eKosno2idHoi eMHocmi 00 crieyuiku
MexHO2eHHOMoPyWweHUX ekocucmeM, 8i0xo0u sIKux Hadxo0smb y HaeKOMUWHE cepedosulye.
8a pesynbmamamu poeedeHUX eKCriepuMeHmie 3arporioHo8aHUl OKa3HUK euseuscs
30amHuUM 4imko gidobpaxkamu ersiue mexHo2eHHUX ¢hakmopie Ha 6iomy ma surnepedxamu 3a
ceoiMu peakuisimu 6iof102i4yHi MOKa3HUKU.

Knro4yoei cnoea: meopis ma modesii eKoro2iyHoi EMHOCTI, MEXHO2EeHHOMNOPYUWEHI eKOoCcuC-
memu, bioma, 8axxki Memaru, eKo02iYHUU PU3UK.

lpednoxeH u adanmuposaHo Memod 3K0I02U4ecKol eMKOCMU K crieyugbuke mexHO2eHHO-
HapyweHHbIX 3KocucmeM, omxodbl KOMOPbIX rfocmyrnarom 8 okpyxarouyto cpedy. 1o pe3ynb-
mamam rpoeedeHHbIX 3KCNepuMeHmMoes npednoxXeHHbIl nokazamesib oKa3asicsi CrioCObHbIMU
YemKo ompaxamb 6/UsiHUEe MEeXHO2EeHHbIX ¢hakmopoe Ha 6uomy u onepexamb [0 CEoUM

peakyusamu buosioauveckue rnokasamersu.

Knroyeenle cnnosa: meopusi U MOOesU 3KOro2U4eckol eMKOCMU, MexHO2eHHOHaPYyUEeHHbIe
aKocucmembi, buoma, msikesibie Memaiisibl, IKOI02U4eCKUU PUCK.

Proposed and adapted the method of ecological capacity of the specifics of anthropogenic
and disturbed ecosystems, which wastes into the environment. The results of the experiments,
the proposed indicator was able to clearly reflect the influence of anthropogenic factors on the
biota and stay ahead in their reactions biological indicators.
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Ilocmanosexka npoonemu. PO3BHTOK TEXHOJOTIH Yy
MIPOMHCIIOBOCTI 1 CUTBCHKOMY TOCHOIAPCTBI CIIPHYUHSE
piske 30UTBIIEHHS KUTBKOCTI BaXKHX METaliB ¥y
HaBKOJIMIIHBOMY CEpENOBHUINI, KOHIEHTpalii SKUX Ha
JIeKiJIbKa TOPSIKIB MEepeBHLIYIOTh (DOHOBI IPHUPOAHI
KOHIEHTpalii. HaaxomKeHHS IIKiJIUBUX pPEYOBHH Y
JOBKIJUIS 3 TEXHOTEHHO TTOPYIIEHIX CHCTEM BiIOYBa€eThCS
3a paxyHok aeduimii i mirpamii B mig3eMHI BOJOHOCHI
ropm3oHTH. [licas  mOTpamisHHS — TONIOTAaHTIB B
€KOCHCTEMY OY/b-SIKUM IUIIXOM, BOHH 3aJIy4alOThCs JI0
€KOCHCTEMH 1 MiIKOPSIOTHCS il 1 BHYTPIIIHIX 3aKOHIB.
Bonn Ttak um iHakme OepyTh yd4acTb y Kpyroooiry
pPEUYOBHH, 3YMOBIJICHOTO TpOQIUYHOI CTPYKTYpOIO IIi€l
€KOCHCTEMH, BiJl CTaJIMX €JIEMEHTIB cepenoBuINa (BoJa,
MOBITPsl, IPYHT) — /A0 HOMYJALiH OpraHi3MiB pi3HUX
TpoQiuHMUX PIBHIB, a Yepe3 1€ MOXKYTh y TIi€I0 YH iHIIOIO
MIpOI0 BIUIMBaTH Ha OIOTY EKOCHCTEMH Ta Ha CTaH
3nopoB’s moaunu [1; 7; 8].

Tak, yMicT CBUHITIO B IPYHTax NMPOMHCIIOBUX paliOHIB
JOCATAE NIEKUTBKOX THUCSAY MiJirpaM Ha 1 Kr, a mopiuyHe
BHPOOHHMIITBO KaaMi0 y CBiTi ckiagae oam3pko 20 000 T.
I'’IK, kamMmito ckmamae 0,01 mMr/m most Boau (JTiMIiTyIOUHid
MMOKAa3HHUK WIKIIJITUBOCTI — CaHITAPHO-TOKCHKOJIOTIYHHI),
'K, 0,0005 Mr/z{M3 (JIIMITYrOYUIA ~ TIOKa3HUK
LIKITTUBOCTI — TOKCUKOJIOTIYHUH ).
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Uepe3 aHTPOIIOTEHHE HABaHTA)KEHHS HA HABKOJIHITHE
CepelOBUINlE 3HUKAE TPHPOTHA POCIHHHICTB, 0arato
010JIOTIYHUX O0’€KTIB MIITAOTHCSA BIUIMBY IIKiITHBUX
MTOJIIOTAHTIB. 3HWKYETHCS AeOIT HA3eMHUX Ta iI3€MHHUX
BOJ 1, y LIJIOMY, HE JIMIIE TOTIPIIYETHCS BOJHUNA PEXUM
TEPUTOPiH, a B pe3ybTaTi Mirparii XiMiYHIX PEUOBHH Ta
MIPUCYTHICTIO BEIMKOI KiJIbKOCTI BOJOPO3YMHHUX COJIEH i
NyTiB, BiAOyBaeThCcsl 3a0pyAHEHHS MiA3€MHUX BOJ Ta
pidok. HesakpirureHi pOCTMHHICTIO i BHCYIICHI ILIOII],
CKIajeHi TJIMOWHHUMH, PpO3MYIIEHUMH B  MpOIECi
TEXHOTCHHHX POOIT, CTAIOTh BOTHUIIIAMH BOJHOI Ta BITPO-
Boi eposii. Y pe3ynbrari MopyiieHb IOBEPXHI YTBOpIO-
I0ThCS BiIBaJIM, Kap €pH BIIKPUTHX PO3pOOOK POIOBHIII.

TeoperndHa ekoJOTisSs Ta €KOJOTiyHAa Oe3neka He
BOJIOJIiJIa TOMITHAM BHMOOpOM MoOJeield 1 Iapamerpis,
MPUAATHAX JUISL OLIHOK 1 PO3PaxyHKIB EKOJIOTIYHUX
MIPOLIECIB y PI3HOTO THIYy €KOCHCTEMax. 3alpoNOHOBAHO
HOBUH MIAXiJ] IO OLIHKHM CTaHy 010TH €KOCHCTEM, 33 SKUM
B pOJi TMOKa3HWKAa CTaHy Ta peakiii eKOCHCTEMHU
TIPOTIOHYETLCS BUKOPHUCTOBYBATH 3MIHY IapameTpiB i
pamioemuocrti [5; 6].

Mamepianu ma 062060penns. JJis OUIHKUA BIUTUBY
TEXHOI'€HHOIIOPYLIEHUX CHCTEM Ha CTaH 0i0TH €KOCHCTEM
MPONOHYETHCSI BUKOPHCTOBYBATH UYYTIMBHHA MOKA3HUK —
(akTOp CKONOTiYHOI €MHOCTI. YsBICHHsA Mpo (HakTop
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pamio €MHOCTi, sKe OyJio 3almporloHOBaHO Arpe Ta
Koporoxinum y 1960 p. [1], mokmageHo HAMHA B OCHOBY
HOBOI eKoJyoriunoi KoHmemmii. I OIiHKK cTaHy H
OJIaromoyqdsi eKOCUCTEM BUKOPUCTOBYIOTH 10 30 pi3HHX
MTOKA3HHKIB 1 mMapaMeTpiB — Bif PI3HOMAHITHHX BHIIB 1O
6ioMacH, YHCEJIBHOCTI Tomo. BaxkianBa 0cOOIMBICTE ITUX
MOKa3HUKIB, 110 MPAKTUYHO BCi BOHN NOYNHAIOTH CYTTEBO
3MIHIOBATUCH JIMIIE TOXi, KOJMM OioTa 3a3Hae 3HAYHUX
nopyuiess [2]. [IpakTudHO dyke BaXITHMBO MaTHU MOKa3HUKU
Ta mapameTpH, SIKi JO3BOJSUIM O BHIEpEDKAIOYUM YHMHOM
OLIIHIOBaTH CTaH OIOTM EKOCHCTeMH # 0coOJIMBOCTI
pO3MOJTYy Ta MEpepo3NOAiTy MHONIOTAHTIB y pealbHUX
exocructeMax i jmaHmmagTax. Ha OoCHOBI TeopeTHdHOTO
aHai3y Ta eKCHePUMEHTAIPHUX JOCHIIKEHb HaMHU
3alPOIIOHOBAHO BHMKOPHCTOBYBATH (HaKTOp EKOJOTidHOT
€MHOCTI EKOCHCTEM Ta 11 CKIaI0BUX.

ExonoriuHa €eMHICTh BU3HAYa€ThCA SIK TaKa KPUTHYHA
KiJIbKICTh TOJIOTaHTIB, SKa MOXCE HAKONWYYyBAaTHUCH Y
010THYHUX KOMIOHEHTaX E€KOCHCTeM 0e3 MOpYyLIeHHS iX
OCHOBHUX (yHKUIN (BIATBOPEHHS Ta KOHAWIIOHYBaHHS
cepenoBuiia icHyBaHHs) [3]. dakTop eKOJOTiYHOI
€MHOCTI — BHU3HAYaeThCsl SK JIONS TIOJIOTAHTIB, IO
HAKOITMYYETHCS B TOMY YH 1HIIIOMY KOMIIOHEHT] €KOCUCTEMHU
(abo B marmmadi). Hamu Oyimo 3ampormoHOBaHO TS OIIHKH
Omaromonyq4s 0iOTH B CSKOCHCTEMi BHKOPHCTOBYBATH SK
BU3HAYAIIBHI JBa TApAMETPH — OioMacy BHIIB B €KOCHCTEMI
Ta IX 3JaTHICTh OYMIIATH/KOHAMIIOHYBAaTH CEPEIOBHILE
BiIl BIAXOMIB JKHTTEMISIIBHOCTI Ta IOJIOTAHTIB, IO
MOTPAIUISIIOTh B ekocuctemy [1; 4; 5].

PosrnsHemMo mpoOieMy eKxoJoridHoi €MHOCTI Ha
NPUKIaAl  JBOKaMEpHOI Mojeni exocucteMu (BOAHA
KyJbTYpa POCIHH), IO CKIAJacThcs 3 BoauM — Y(X) Ta
6ioti — Z(x). Hexaif Mu MaemMo ABi KaMepH, IO MiCTATh
Y(X) i Z(X) TNONIOTaHTH, 1 4ac X; ajp — LIBHJIKICTh
MOTJIMHAHHS T[OJIIOTAHTIB, ap — MIBUAKICTH BIATOKY
TIOJTIOTAHTIB y Boxy. PileHHAM JaHOI 33/1a4i € PO3B’ 30K
JBOX MTU(EPEHIIIITHAX PIBHIHD IS TAHOI MOJIEIL:

Y
Y(x) = 0 . (@)
a,+ a21(3-21 +a,,EXp [_ (a12 + a21)x])
Z (X) — Y0a21 (2)

a12 + a21(exp [_ a12 + a21) X]) ,

Komm wac mocrmipkeHb 3HAYHMI, TO MOXKHA pO3paxyBaTh
i oUiHUTH (HaKTOp EKOJOTidHOi €MHOCTI 6iOTHM Ta BOAU
TaKUM YHHOM:

sz—a“ ; sz—a“ : 3)
ay t+a, a8,
[opiBHIOIOUH I1i pIBHAHHS, MOKHA OTPUMATH:
a, kK _1-FK
22_boh @
aZl I:w Fb

TakuM 4MHOM, BiJJHOLIECHHS IIBHJIKOCTI IOTJIMHAHHS
Ta BIITOKY HOJIFOTaHTA i, MOXKJIMBO, €IEMEHTA MiHEPAJIbHOTO
KUBJICHHS ~ KaJlo mponopuiiine Oiomaci Oiotm #
KoeiLli€HTY HAKOIIMYEHHsI B CUCTEMI «Boja — OioTa». A 11e

O3Ha4Yae, M0 YMM OUIBIIOI0 € Giomaca 0I0TH Ta KOedilieHT
HaKOIMMYEHHS [TOJIFOTAHTA 010TO0, TMM OIBIIE BiIHOLICHHS
OIBHAKOCTEH TMOTJIMHAHHA 1 BIATOKY TIIOJIOTAHTIB, a
3HAYHTH, 1 TIO)KUBHUX PEYOBHH i3 BOOM B Oiomacy Oi0TH.
Tyr BuHAHO 3B’A30K TapaMmeTpa pamgioeMHOCTI  3i
IIBUAKOCTSMH TOTIIMHAHHS Ta BiTOKY ITOJIIOTAHTIB [6].

Pesynomamu  docnioxcenv. IIpoBeneHO po3paxyHKU
€KOJIOTIYHOT EMHOCTI, 1110 BPaXOBYIOTb SIK CLIEHApil IITaTHUX
BUKHIIB HCOC3MICUHHX MiNPUEMCTB, TaK 1 MOXKIIMBI aBapiiHi
curyarii. OTpUMAaHO 4YacOBi 3alCKHOCTI s (aKTopy
€KOJIOTIYHOI €MHOCTI POCIMH TpH Aii KOHIEHTpamii
CoJIci KanMiro, IIMHKY, CBUHIIO (puc. 1, puc. 2, puc. 3).
Peakuist mpoTsiroM mepiioi 100U MiC/Isl HEraTHBHOTO BIUTHBY
JIO3BOJISIE OTIEPATHBHO OIMCATH YYTIHBICTH POCIHH MO il
BaXKUX METaJiB.

AHai3 IpeICcTaBIeHUX Pe3yIbTaTiB HA [IUX PUCYHKAX
BKa3ye Ha MIBUAKOIUTMHHHUIA XapakTep TOKCHYHOCTI
Ba)KKHUX METAIIB — BHSBISIETHCS SIK CTUMYJIIOBAHHS POCTY
Ta BIJHOBJICHHS POCJIMH, TaK 1 IHTiOYyIOUYMid BIUIMB IIpak-
THYHO 3aBEPUIYETHCS HA TPETIO JOOY JOCIIIKEHb.

[MormuuaneHy axTuBHICTE pociuH npu nii CdCl,
BHUMIPIOBAJIM 3a JOMOMOIOK TaMMa-clieKTpomerpa (1o
tpacepy **'Cs ), nani HaBeseHi B Ta6u. 1.

Tabauys 1
AKTHMBHICTBH Tpacepa Bics Y BOAHOMY cepeloBHUILi

npwu xii CdCL, (Br/m) X + SX

Ne | n 1 MM 6 MxM 15 mxM 25 MM K

27 |3,335+0,22 |3,31+0,2 3,313+0,22 |3,71+0,5 |3,565+0,15

27 |1,321+0,98 |2,10£0,25 |2,515+0,12 |2,65+0,75 | 2,57+0,43

27 10,136+0,02 |1,046+0,12 |0,875+0,023 | 0,69+0,05 |0,98540,22

27 |0,083+0,005 | 0,171+0,023 | 0,169+0,015 | 0,26+0,03 | 0,09+0,002

27 |0,155+0,06 |0,338+0,032 |0,168+0,013 | 0,117+0,02 | 0,108+0,03

OO BIN|FP|O

27 |0,068+0,028 | 0,069+0,002 | 0,09+0,005 |0,113+0,05 | 0,06+0,004

[IpoBiBmm CTaTUCTHYHY OOpOOKY Ta y3arajdbHEHHS
OTPHMaHUX Pe3yJbTATiB, 0yJI0 00paxoBaHO (aKTOp KO-
J0TiYHOT €éMHOCTI 6i0TH (Tabm. 2).

Tabnuys 2
DaKTOP eKO0JIOTiYHOI EMHOCTI BioTH

npwu aii CdCl, X + SX

Ne | n 1 MM 6 MKkM 15 MM 25 MM K

27 10,604+0,023 | 0,365+0,04 | 0,241+0,04 | 0,287+0,02 | 0,279+0,01

27 | 0,959+0,05 |0,684+0,05 | 0,736+0,02 | 0,812+0,04 | 0,724+0,01

27 10,975+0,024 | 0,948+0,02 | 0,949+0,05 | 0,929+0,02 | 0,973+0,02

27 10,954+0,021 | 0,898+0,03 | 0,949+0,02 | 0,969+0,01 | 0,97+0,02

27 | 0,965+0,05 |0,934+0,08 | 0,937+0,03 | 0,946+0,02 | 0,983+0,03

IS P Fd I R

27 10,604+0,021 | 0,365+0,02 | 0,241+0,02 | 0,287+0,03 | 0,279+0,01

AHati3 oTpuMaHuX JaHuXx (puc. 1) BKa3zye Ha CKIAIHY
JUHAMIKY BIUIHBY XJIOPUAY KaaMiio (100 KOHTPOIIIO), —
CIIOCTEPITaeThCA SIK CTUMYJIALiS HAKOTHYCHHS pPaJio-
e3ito, IHri0yBaHHsI, Ta HOTO BiTHOBJIICHHS.

Peakuis 3a mepmry no0y micns aii com Kaamiro
JI03BOJISIE OIIEPAaTHBHO OIMCATH YYTJIHMBICTH POCIHH 10
BIUIMBY Ba)KKOTO MeTaly. [3 TOBENIHKMA BiIIOBITHUX
KpHBHX, 1110 XapakTepusytors BB CdCl, y koHueHTparii
1,0 Ta 6,0 MKkM BuAHO, IO MOTIMHAHHS Tpacepa POCIHH-
HaMu OijibIlle, Hi’K Y KOHTPOJIbHOMY BapiaHTi, Ha 110 %
ta 30 %, 10 TOBOPHUTH PO CTUMYIIOBAHHS MOTIHHAIBHOL
aKTUBHOCTI POCIIHH.
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Puc. 1. luramika paxTopy €KOJIOTi9HOI EMHOCTI IpopocTKiB pociuH B yMoBax Iii CdCl, (BiZHOCHO KOHTPOITIO)

IMpu xonnentpauisx 15,0 ta 25,0 MkM/n  CdCl,
CIOCTEPIrajgoch 3HWKEHHS MOTIMHAIIBHOT 3[aTHOCTI POCIIUH
Ha 15% 1 BignmoBigHOo 60 % BIJHOCHO KOHTPOJBEHOTO
BapiaHTy — BigOyBaJoCh IpurHiueHHs (iHriOyBaHHS)
pocty pocaun. Kpim Toro, ciig BiAMITUTH BioOpaKeHHS
B JMHAMII[l €KOJIOTIYHOI €MHOCTI BiJHOBHHX IPOIIECIB.

Ilpo we cBimunth oOmacte kpuBuX (1-3 nmoba), y sKii
BiIOYBaJIOCh 3pOCTaHHS MOTJIMHAJIBHOT aKTHBHOCTI POCIIHH
KyKYPYJI3H MICJIsl T0YaTKOBOT'O 3HHKEHHSL.

3BeleHI JaHl BHUMIpIOBaHHS aKTHBHOCTI mpH  Jil
Zn,S0O, HaBeneHi B TadI. 3.

Tabauys 3
AKTHBHIiCTH Tpacepa BICs y BogHOMY cepenoBumi npu aii Zn,SO, (Br/a) X £ SX
Ne n 50 MM 90 MmxM 150 MM 200 MM 300 MM K
1. 27 3,210+0,12 3,098+0,12 3,060+0,25 3,110+0,21 3,04+0,3 3,330+0,2
2. 27 2,263+0,12 2,787+0,5 2,665+0,4 2,385+0,5 2,168+0,2 2,832+0,1
3. 27 1,773+0,11 2,186+0,1 1,968+0,5 1,943+0,38 1,85+0,3 2,296+0,32
4. 27 0,914+0,03 1,076+0,2 1,17+0,1 1,485+0,42 0,978+0,05 1,006+0,46
5. 27 0,383+0,01 0,369+032 0,59+0,05 0,705+0,02 0,613+0,3 0,568+0,03
6. 27 0,135+0,02 0,11+0,023 0,245+0,02 0,378+0,03 0,335+0,02 0,262+0,03
7. 27 0,068+0,003 0,069+0,002 0,09+0,004 0,113+0,02 0,137+0,04 0,049+0,004
[pu aHami3i pe3ynbTaTiB Ta po3paxyHKy (akTopa eKOJOTIYHOI eMHOCTI 0i0TH MaeMo (Tadui. 4):
Tabauys 4
®aKTOp eKoJ0riaHoi eMHOCTI 6ioTH 1pH Aii cyabdaTy muaky. X £ SX
Ne n 50 MM 90 MM 150 MM 200 MM 300 MM K
1 27 0,783+0,02 0,785+0,02 0,738+0,03 0,815+0,05 0,853+0,02 0,811+0,03
2 27 0,406+0,05 0,386+0,04 0,439+0,03 0,623+0,02 0,451+0,03 0,355+0,02
3 27 0,169+0,002 0,132+0,01 0,221+0,02 0,296+0,01 0,283+0,04 0,201+0,1
4 27 0,112+0,02 0,098+0,004 0,137+0,01 0,201+0,05 0,187+0,01 0,093+0,024
5 27 0,074+0,02 0,105+0,014 0,077+0,004 0,076+0,002 0,140+0,02 0,017+0,003
6 27 0,783+0,03 0,785+0,05 0,738+0,05 0,815+0,03 0,853+0,05 0,81+0,1
3MiHa (akTOpy €KOJIOTIYHOi €MHOCTI POCIMH KyKy-  HOTJIMHAJIbHA AaKTUBHICTH 3MeHIyeTbes Ha 30 %, mo

pya3u, SKi TiAgaBamy HE3aISKHOMY BIUIMBY CyibdaTy
IUHKY (110/10 KOHTPOJIIO), IPEACTaBICHO Ha pHUC. 2.

IMpu BrumBi Zn,SO, y  xonuentpauii  150,0 MkM
BimOyBasmoch 30INBIICHHS TMOTJIMHAIBHOI aKTUBHOCTI
pocima Ha 40 %, MO TPU3BOAMIO [0 IIOKPALICHHS
¢izionoriynoro crany pociuH. Konuenrpauii 50,0 MkM
ta 90,0 MKM MaloTh OZHAKOBHI XapakTep Ail Ha POCIIMHH,
NIOIVIMHAJIbHA aKTHBHICTh OLIbIIA, HDK Yy KOHTPOJHLHOMY
BapiaHTi, Ha 15 %, ane Bxe Ha Ipyry n00y HOCIiKEHb

63

TOBOPUTH MPO TNPHUTHIYECHHS HAKOIMUYEHHS pPOCIHHAMU
Tpacepy.

Ha 3-4 no0y BijHOBJIIOBajach MOTJIMHAIBHA 31aTHICTh
pPOCIUH, TPO MO0 CBITYATH 301IBIIEHHS TOTJIMHAHHS
tpacepy Ha 10-20%. IIpu konuenrpauisix 200,0-
300,0 MkM  Zn,SO, moriuHaNbHA AKTUBHICTE POCITHH
3MeHIryBaiiach Ha 15-50 % 1momo KOHTpoIO, aie ciif
BIIMITHTH  BiJHOBJIIOBAJbHI MpPOIECH B  JUHAMIII
€KOJIOTIYHOT EMHOCTI Ha 2-5 100y CIIOCTEPEKEHB.
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Puc. 2. BrumiB pizHuX KoHIEHTpatii Zn,SO, Ha MOTIMHANBHY 3aTHICTH POCIHH (1010 KOHTPOITIO)

HakonunyeHHs Tpacepa B CEpElNOBHUINI JKMBJICHHS  MOYHMHAJM IOTJIMHATHU Tpacep i, BIANOBIIHO ,aKTHBHICTH Y
POCIHUH criocTepirajgoch Ha 1-2 o0y, Mmicis Yoro pocJIMHM  BOJHOMY PO3UHMHI 3MEHIIyBaack (Tadm. 5).

Tabnuys 5.
AKTHBHICTB Tpacepa B¢Cs Yy cepeIoBHILI ;KHBJIEHHS POCauH npu aii Pb,SO, X + SX

Ne n 10 MM 30 MmxM 60 MM 150 mxM 250 MM 350 MM K

1. 27 3,338+0,5 3,222+0,12 3,607+0,2 3,76+0,5 3,475+0,12 3,452+0,15 3,052+0,26
2. 27 2,97540,1 3,165+0,5 2,88+0,2 3,157+0,5 2,892+0,2 3,322+0,15 3,018+0,34
3. 27 1,865+0,1 1,94540,3 1,488+0,18 2,392+0,4 2,21+0,3 2,77+0,12 1,361+0,32
4. 27 0,816+0,04 0,865+0,05 0,428+0,024 1,643+0,3 1,515+0,32 2,255+0,211 0,489+0,054
5. 27 0,136+0,05 0,13+0,01 0,094+0,002 0,26+0,21 0,373+0,021 1,345+0,11 0,082+0,003
6. 27 0,101+0,03 0,095+0,004 | 0,087+0,002 0,129+0,02 0,165+0,031 1,094+0,125 0,069+0,004
7. 27 0,098+0,002 0,109+0,02 | 0,096+0,003 0,185+0,03 0,161+0,022 0,833+0,054 0,079+0,002

3a OTpUMAaHUMU pe3yJbTaTaMHU MPOBEICHO CTATUCTUYHY OOpOOKY Ta BU3HAUCHO 3HAYCHHS (PAKTOPY PagaiOEMHOCTI
6ioTH 11 MOHOEKOCUCTEMH (Tabi1. 6).

Tabauys 6
®axTop eKooriunoi emuocti iotu npu aii Pb,SO, X + SX

No n 10 MmxM 30 MkM 60 MkM 150 MM 250 MmxM 350 MmxM K

1. 27 |0,109+0,05 0,173+0,02 0,201+0,04 0,16=0,02 0,16+0,01 0,09+0,003 0,173+0,03

2. 27 0,441+0,032 0,492+0,03 0,587+0,03 0,364+0,054 0,364+0,03 0,241+0,03 0,627+0,054

3. 27 0,756+0,02 0,774+0,04 0,881+0,03 0,563+0,03 0,564+0,03 0,382+0,021 0,866+0,04

4. 27 0,959+0,045 0,966+0,03 0,974+0,054 0,931+0,03 0,893+0,04 0,632+0,054 0,977+0,03

5. 27 0,970+0,054 0,975+0,03 0,976+0,38 0,966+0,02 0,953+0,38 0,7+0,02 0,981+0,03

6. 27 0,971+0,02 0,972+0,02 0,973+0,02 0,951+0,03 0,954+0,04 0,772+0,054 0,978+0,02

7. 27 0,109+0,01 0,173+0,02 0,201+0,054 0,16+0,003 0,168+0,02 0,09+0,002 0,173+0,021

Ha puc. 3. npencrasienuii BIUIHB Cyib(aTy CBUHIIO Ha (aKTOp PagioeMHOCTI POCIIHH.

1,2 :
- |
2 1,1 |
Zo1 |
=
é 0,9 |
= 0,8 & !
S 0.7 / 1K
5 /§/I —— 10MxM
= 06 N - —— 30MKM
e 05 i\ 60MKM
2 04 N —— 150MKM
e - T —e— 250MKM

0,3 T T T _9_350MKM

0 2 4 6 8
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Puc. 3. Bruiue pisHux KoHueHTpaii Pb,SO4 mornuHa pHy 34aTHICT POCIHH (11010 KOHTPOIIIO)
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Haykosi npaui. TexHoeeHHa be3rneka

BugHo, mo npu koumentparisx 150,0-350,0 MM
piBeHb (aKTOpy pajiOEMHOCTI 3 4YacoM IMOMITHO Hajae i
nocsrae  3HadeHb 0,42-0,55. I3 wacom BimOysamock
moMiTHe 30UTBIIEHHA (AaKTOPYy pamioeEMHOCTI, TOOTO
BiJTHOBJICHHSI 3JJaTHOCTI HAKONUYYBaTH 17, TToniOuuii
BIUIMB criocTepiramu npu kounerTpanisx 10,0-30,0 MxM,
KoK (pakTOp EKOJIOTiYHOI €éMHOCTI 3MeHtryBaBcs 1o 0,6-
0,78. Y BapianTi 60,0 MkM Pb,SO, cnoctepiranu ctumy-
JIIOIOYY JIi0 — 3Ha4eHHs (paKkTopy pagioeMHOCTI 301bIIy-
Bastock 10 1,15, ane Ha apyry moOy BimOyBajoCh 3HIKCHHS
MOMJIMHANBHOI 3[JATHOCTI, MO0 TOBOPUTH PO IHTiIOYHOUY
Z[iIO P b2804.

Toit ¢akr, mo 10 "eTBepToi AOOH piBEHBb IIBHUIKOCTI
TIOTVIMHAHHS BapiaHTIB JOCIIy 30ira€Tbcs 3 KOHTPOJIHHUM
PIBHEM, CBITYMTH MPO 3aBEPILIECHHS IPOLIECIB NOTJIMHAHHS B
MOHOCKOCHUCTEMI B pe3yNbTaTi Aii IONIOTAHTIB, 1 IPO
Hepexil CHCTEMH CIIOCTEPE)KEHHS B CTalliOHAPHUI CTaH.

[MopiBHIOIOYH 110 BXKKMX METAJIIB Ka/JMil0, INHKY Ta
CBHUHIIIO, BUSBIICHO, 10 HAWOLIBII TOKCHYHAM TOTIOTAHTOM
€ CBHUHEIp. XJIOPHI KaJMII0 BHSBHBCS OUIBII TOKCHYHIM
MOJIOTAHTOM, TOPIBHSIHO 31 cyibdaTom uuHKY, Ha 10 %.
[[{omoBiTHOMICHHI CTUMYIIOIOYHNX 103, CNiJ 3a3HAYUTH,
o0 XJIOpUZ KaaMil0 HalaB OUTHII BHPaKEHHH CTHMYIIIO-
104nii edeKT, MOPIBHAHO 3 CyNb(}AaTOM IMHKY Ta CBHHIIEM.
Sk 3a3Havanocs Buile, nmpu KoHueHTpanisx 1,0-6,0 MxM,
301IbIIy€eThCsl HaKoMM4IeHHs Tpacepy Ha 30-110 % momo
KOHTPOJTIO.

JIITEPATYPA

Jns moJtiroHy Ha MWUKOJIAiIBCBKOMY TJIMHO3EMHOMY
3aBOJIi CTIOCTEPIraeThCS MiABUIICHHS (HaKTOPY PagioeMHOCTI
TEXHOTECHHO-TIOPYIIECHOI TOBEPXHi BiJl HU3HKOT'O 3HAUYCHHS
B 0,1 mo Bucokmx 3HaueHp y 0,7-0,9. Ilimkpecmroemo, mo
mapaMeTp «pakTop eKoJIOTiHO EMHOCTI» — Iie 6e3po3MipHa
BEJIMYMHA, IO BH3HAYA€ YTPUMYIOUY 3IaTHICTH KOMIIO-
HEHTY €KOCHUCTEeMH 100 TooTaHTiB (0 Oyne o3Hayatn
MIPaKTHYHY HEMOXJIMBICTh YTPUMaHHsS IMOJIOTAHTA B
JIOCITIPKYBAaHOMY KOMIIOHEHTI €KOCHCTeMH, a 1 3Ha4uTh
a0COJIOTHY yTPUMYIOYYy 37aTHICTh, TOOTO B HaIIOMYy
BUIAJIKY HEMOXJIUBICTh CYTTEBOIO ITHJIOBOIO IEPEHOCY
MOJIFOTAHTIB 3 TEXHOTGHHO-TIOPYIICHUX IIOBEPXOHb 10
OTOYYIOUOTO JaHAMA(TY).

Bucnoseox. Teopis i Mopmeni eKOJOTIYHOI €MHOCTI
JO3BOJIIIOTH BU3HAYATH KPUTHYHI €JIEMEHTH SKOCHCTEMH,
JIe CIII OYIKYBaTH THMYACOBOTO a00 KIHIICBOTO [ETIOHY-
BaHHA TOJNIOTAHTIB. 3aKOHOMIPHOCTI  TEPEpO3MOALTY
MOJMIOTAHTIB Y PI3HUX THIIAX EKOCHCTEM, OIMCYBaHI
MOJIETISIMH  €KOJIOTIYHOT €MHOCTI, JIO3BOJISIFOTh YCTAHOBHUTH
€KOJIOTIYHI HOPMAaTHBH HA TPAaHUYHO JOMYCTHMI CKHIH 1
BUKHIY PAJIOHYKIIIIB Y KOHKPETHI BUIH €KOCUCTEM.

[Mizxin Ha OCHOBI 3acTOCyBaHHsS OIOTE€HHUX TpacepiB
JIO3BOJISIE B paMKax Teopii 1 MOjIesIeH eKOJIOTiYHOT EMHOCTI
1 HamifHOCTI OJHOYACHO OIIHIOBATH MPOIECH MIrparii
TOJIFOTAHTIB, BH3HAYATH TEXHOTCHHI HABAHTAXKCHHS Ha
0i0Ty eKOCHMCTeM 1 BCTAHOBIIOBAaTH (yHIAMEHTAIBHI
napaMeTpu MBHAKOCTEH Mepepo3NOoIiny IOJIOTAHTIB Y
PI3HUX TUIIAX €KOCUCTEM, BKIFOYAIOYHN JaHAIA(PTH.
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