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PO3IIOALT BA’KKHMX METAJIIB 11O ITIPO®LIIO I'PYHTIB HAINIOHAJIBHOT'O
INPUPOJHOI'O ITAPKY «3AYAPOBAHHUU KPAN»

IIpoBeneHO BU3HAYEHHS BMICTY CIOIYK BaXXKKHX METAlIB Y IPYHTaX JICOBUX €KOCHCTEM
Hamnionansnoro npupoanoro napky (HIIIT) «3auapoBanuii kpaii». BcTaHoBiIeHO 3aKOHOMIpHOC-
T1 PO3MOJALTY BaXKKHX METAJIB y IPYHTOBUX FOPU30HTAX, & TAKOXK 32 TEPUTOPIEIO TOCIIIKYBaHO-
ro HIIII, Ha 0CHOBI 4OT0 3alpolOHOBAaHI HOPMATHBH BMICTY IIUX CHOJYK Yy IPYHTaxX JaHOTO pe-
TiOHY.

Kiro4oBi ciioBa: rpyHT, BakKKi ME€TaJId, TPYHTOBI TOPU30HTH, TOPH.

[IpoBeneno ompeneneHue COAEPKAHUS COCIMHEHUN TSKEIJIBIX METAJUIOB B MOYBAaXx JieC-
HBIX ’KocucteM HanmonansHnoro npupognoro napka (HIIIT) «3auapoBanublii Kpait». Y cTaHOB-
JIEHBl 3aKOHOMEPHOCTHU PaCIpeAesICHUs TAKEIIbIX METAJUIOB B ITOYBEHHBIX TOPU30HTAX, & TAKXKE
no tepputopun uccinenyemoro HIIII, Ha ocHOBe yero mpeasioKeHbl HOPMATUBBI COJIEpPKaHUS
ATUX COEAUHEHHI B ITOYBAX JAHHOI'O PETMOHA.

KurroueBrble ci10Ba; 1o4Ba, TSKENbIE METAIbI, IOYBEHHBIE TOPU30HTHI, TOPHI.

A determination of compounds of heavy metals in soils of forest ecosystems of the Na-
tional Park «acharovany kray». The regularities of distribution of heavy metals in soilhorizons,
and by area studied national parks, on the basis of which set standards ofcontent of these com-
pounds in soils of the region.

Key words: soil, heavy metals, soil horizons, mountains.

AKTyaJbHicTh TeMu. [pyHTH, Ha BiAMiHY BiJ iHIIUX JaOUIBHUX CEPENOBHIL, TAKUX SAK
MOBITPS Ta BOAOKWMH, € BIJTHOCHO 1HEPTHOIO CUCTEMOIO 1 ITPOLIECH PO3CIFOBAaHHS Ta Mirparii ximi-
YHUX 1HTPEIIEHTIB B HUX MPOTIKAIOTh MOBUIBHO. TOMY XiMIYHI pE€YOBUHH, B TOMY YHCIi €KOTOK-
CUKaHTH, Cepe]] IKUX 0COOJIUBY POJb BIAIIPAOTh CIIOJIIYKH BaXKKUX MeTaniB (BM), MoxyTh 30e-
piraTicst B HUX TpUBaJIUil Yac, 1 3ajydaTucs y TpogiuHi JaHIIOTH, 110 00YMOBIIIOE TOBrOTPHBA-
Jy J110 TOKCUKaHTiB. BM 0OKpiM BHCOKOi TOKCHYHOCTI, BOJIOJIIOTh 3AATHICTIO 10 O10KYMYJISIIIT
Ta PyXJMBOCTI B 00’ €KTaX JIOBKLISA, 1[0 3yMOBIIIO€ 0COOIMBY HeOe3MeKy iX MOTpaIuIssHHS B IpY-
HTH [2,7,9]. Lle miaBuIye pu3UK BUHUKHEHHS XPOHIYHUX 1HTOKCHKAIIM B )KMBUX OpraHi3max, B
TOMY 4HcHi y moauHu. OIiHKa MEIMKIB 1 TIr€HICTIB Ta IX BUCHOBKHU IIOJIO MiIBUIIEHOT KIIBKOC-
T1 XBOPUX JIIOJIEH, K1 MPOKUBAIOTh B PETrioHaX 3 BUCOKUM BMicTOM cnoiyk BM y rpyHtax, y
MOPIBHSAHHI 3 YMOBHO YHCTHUMHM PErioHaMH, 3a paxyHOK HakoNWYeHHs crnoidyk BM B opranax Tta
TKaHMHAX 3 HAacCTYIHOIO 1HTOKCHKAIli€l0 opraHizMy, miarBepkye ui gani [10,12]. Came Tomy
IPYHTH NOTPEOYIOTh TPUBAJIOIO €KOJOTIYHOro MOHITOpUHTY. CyuacHe ojepxaHHs iHpopmarii
mo/10 BMictTy BM B ipupogHuX 00’ €KTaxX € 3alOpyKOI0 €KOJIOTIYHOT OE3MEKH 1 J03BOJISIE CBOEYA-
CHO Ta €()eKTUBHO BXXUTHU 3aXO0JH MO MOMEPEHKEHHIO Ta JIIKBiAalil 3a0py/IHEHHS JOBKIULIA €KO-
TOKCHKAHTaMH.

O0’€eKkTOM J0CTiI7KeHHS] € MOHITOPUHT CTaHy I'PYHTIB TepuTopii HamioHaabHOro mpupo-
nHoro napky (HIIIT) “3auapoBanuii kpait” (puc.l), axuil 3HaxonuThcs B IpiiaBcbkoMy paiioHi
3akapnarcbkoi o0nacti. Bin € HalO1IbIIUM IPUPOIHO-3AMOBITHUM 00’ €KTOM paiioHy 1 BioOpa-
’Kae 0coOJIMBOCTI MPUPOJHUX YMOB pailoHy B 1sioMy. Tomy npoBeseHHsI POHOBOTO MOHITOPHH-
ry BMicTy Baxkkux mertanis tepuropii HIIIT “3auapoBanuii kpaii” € akTyalbHUM 3aBJaHHSIM ChO-
TOJIEHHS, 110 JO3BOJUThH BUPIIINTHU KiJIbKa Mpo0seM peatizanii eGeKTUBHOrO YIpaBIiHHS B IPU-
ponooxopoHHii chepi IpmaBcekoro paitony. JlocnmimkeHHs TaHOTO 00’€KTY 3a JTaHUMU TMOKa3-
HUKaMHU TIPOBOJUIIOCS BIepie, BHACHIAOK Toro, mo craryc HIIII mel 06’ekT HaOyB muimie y
2009 p. [19].



Mertoro naHoi poOOTH € OIliHKa ITUHAMIKH 3a0pynHeHHs croidykamu BM, posmoxin ta
iMmoOinizamii BM y rpyaTax Hamionansnoro npupoasoro napky HIIIT ,,3auapoBanuii kpaii”.

ExcnepuMentaibHa yacTuHa. BinGip npoO rpyHTIB, TpaHCIIOPTYBaHHS Ta 30epiranHs
3niicHioBanoch y BiamoigHocti 3 'OCT 17.4.3.01 — 83 [5], a miaAroToBka ix 0 aHaizy — 3TiIHO
meroauku [13]. TpyHTu uis aHanisy BigOupanucs sK Ha BEPUIMHAX Tip, TaK i B3IOBK CXWUIIB,
nomrapoBo. ['mubuna Bimdoopy cranoBmia 0-20 cm (BepxHii map), 20-50 cm (cepenHii map),
>50 cMm (mmkHil map). Lle 1o3Bomsie BU3HAYUTH, K MirpaiiiiHi npouecu BM B rpyHTOBHX ropu-
30HTaX, TakK 1 IX MIrpalliio B MOBEpXHEBOMY Iliapi mo Teputopii 06’ ekry. Ha puc.1 npencraBieno
13 3a3HaUEHHAM THILY IPYHTY AUISHKHA MPOOOBiNOOpPY. K BUAHO 3 puc.l, BiACTaHI MK TOUYKaMHU
CKJIQJIAI0Th JICK1IbKa KIJIOMETPIB, OXOIJICHI OCHOBHI THIH IPYHTY JOCIIIKYBAHOTO 3aIIOBITHHUKA,
30KkpeMa, 1-0ypi TipChKO-JIiCOBI HETIMOOKI MIe0EHOBATO-KaM THUCTI CepeIHbOCYTIIMHKOBI, Ta 2-
Oypl ripChKO-JTICOBI,CEPEIHBO IIIMOOKI OMiI30JICHI OTJIeEH] IIeOCHYBaTO-KaM STHUCT1, BaXKKO CyT-
arHKOBI. TakuM YMHOM pe3ynbTaTd € Ipe3eHTabenbHi, TOOTO BigOOpa)karoTh 3arajbHUN CTaH
JTaHOT TEPUTOPIi 32 NOKa3HUKaMU BMicTy BM.

AktyanpHy KUCIOTHICTH (pH) y mapax rpyHTy BH3HA4a M MOTEHIIOMEeTpUYHO Ha pH me-
Tpi OP-210/1 y BonHii BuTskIi [18].

Bwmict BM B 3pa3kax rpyHTy (KpiM BMicTy MepKypiro) BU3HaUaJId METOZOM EJIEKTPOTEP-
MI4HOi aTOMHO-a0copOiiiHo1 ciekTpoMeTpii (AAC) 3 KOMI IOTEPHOIO PEECTPALII€0 Ta KOPEKITi-
€10 (hony (meiitepieBa JiaMmria) Ha KOMIUIEKCI aToMHO0-abcopomiitnomy KAC-120.1. Bubip meromy
0a3yBaBCsl Ha CENIEKTUBHOCTI, YYTJIMBOCTI Ta IOCTOBIPHOCTI OTPUMAHUX PE3YJIbTATIB 1100 BH-
3HaueHHss BM [10]. Ilpu Bubopi mapamerpiB podoTtu komruiekcy KAC-120.1 BpaxoByBaiu pe-
komeHauii [11]. BumiptoBaHHA NpOBOAMIN 3 BUKOPUCTAHHIM 3BUYAWHUX IpadiTOBUX KIOBET.
BucymryBannst mpo6u B rpadiToBiii kroBeTi Ta mipounis (mpu 550°C npotsrom 15 ¢) npoBoaui B
HOTOLIl APTOHY, a AaTOMI3alliI0 — B PEeXKUMI «Ta3-CTOI». BU3HAUCHHs MeTalliB MPOBOAMIM B TAKHX
yMOBax (JIOBXMHA XBWIi,HM. / mupuHa minuau, um.): Cu — (324,8/0,4); Cd — (228,8/0,7); Pb —
(283,3/0,4); Zn — (213,9/0,7). Temneparypa aromizaitii aiast Kaagmiro — 2300°C, mist Kynpymy,
[Tmrom6ymy Ta Lunky — 2400°C. BuznauenHss Mepkypito NpOBOAUIN METOJIOM «XOJIOJHOTO Ma-
py» Ha aToMHO-a0copOuiitHoMy criekTpomeTpl «C-115M» 3 BukopucTanHs npuctaBku «HOmis».
BukopucToByBanu iHAYKTUBHY JIaMIly, @ BUMIPIOBaHHS MOTJIMHAHHS MPOBOJMIN MPU JTOBKUHI
xBuii 253,7 uM. [lapameTpu Bu3sHaueHHss Mepkypito aHasoriuHi [6].

Pe3yabTaTn Ta iX 00roBopeHHsi. Pe3ynbraT BU3HAUEHHS BaJOBOTO BMICTY, PYXOMHX
¢opm BM Ta pospaxyHok BigHOLIEHHS pyxomoi popmu BM 1o ix BamoBoro BMICTy y 3pa3kax
JOCIIJKYBaHUX IPYHTIB, BifiOpanux Ha Teputopii HIIII «3agapoBanuii kpaii», HaBeieHO B Ta0I.
1-2.

JIxepenoM BaKKUX METalliB y IPyHTaX 3aloOBITHUX TEPUTOPIH MOXYTb OyTH TipchKi IMo-
POz, Ha MPOAYKTaX BUBITPIOBAHHS SIKUX c(pOpMyBaBcCs IPYHTOBUN MOKpHB. [1pu oriHIi BanoBo-
ro BMICTY BaXXKUX METaJliB y IpyHTax HalioHanbHOro NpupoaHOro napky «3adapoBaHuil Kpai»,
NOTPIOHO BUXOAMUTHU 3 TOTO, L0 XIMIUYHUHM CKJIaJ JiTOChEpH NaHOI TepUTopii GOopMyeThCs MpU
HE3HAYHUX JIITOJIOTTYHUX Ta T€OXIMIYHUX BIAMIHHOCTEM.

Jlani Tabnuip CBiAYaTh, 10 PIBEHb 3a0pyIHEHHS PI3SHUMH €J1eMEHTaMu € pi3HuM, a BM
NEepeBaXHO HAKOMUYYIOThCS B TYMYCOBOMY 1 aJIOBiaJIbHOMY TOPH30HTaX, SIKUH HACHYEHUH KO-
peHsMH pociiuH. ToMy 32 YMOB HE3HAUYHOTO aHTPOTIOTEHHOTO YMHHUKA, CJiJ] OYIKYyBaTH PiBHO-
MipHOTo po3noainy Bmicty BM y rpyHTax y BCixX aisHKax npoOoinbopy. [lopiBHIOIOUM Bajo-
Buii BMicT Cu, Zn, Cd ta Pb, MoHa cka3aTu, 110 3MiHM 1X KOHIICHTPAIIH 3aJI€KHO Bl TOPU30H-
Ty 3QJIITaHHS € HE PIBHOMIpPHUM, 110 OYEBUAHO 3yMOBJIEHO MPUPOOI0 NaHuX MeTaniB. Tak, Cu,
Zn, Cd- Haiikpaiie akyMyJIO€TbCS Yy UTIOBiabHIN YacTHHI podinto (20-50cm). Binbricts cro-
JYK Zn HaJXOAUTh y IPYHTH Y BUTIISAI BAXKKOPO3UMHHUX CIIONYK, TOJI AK criosiyku CU -y ¢op-
M1 XIMIYHO aKTUBHUX PEYOBHH, 3/IaTHUX B3a€EMOJISTH 3 T'yMycoBUMHM KucioTtami [13]. Lle 3ymo-
BJICHO THUM, IO JlaHi €JIEMEHTH HAJIXOJAATh Y JaHUN TOPU30HT MEPEBaKHO 32 PaXyHOK MOCTYIIO-
BO1 TpaHcpopmallii TripcbKoi MOPOAH, PO 1110 CBITYUTH CHIBBIAHOLIEHHS pyXxoMux ¢opm BM no
ix BasioBoro BMicTy. OTxe, NpoiIbHUI pO3MOLT BMICTY JaHUX METANIB Y AOCHIKYBAaHHUX IPY-
HTaX HOCHUTh, B OCHOBHOMY, PIBHOMIPHO-aKyMYJISTUBHUI XapakTep. 30Ha MiHIMAJIbHOTO BMICTY



BanoBoi popmu Cu, Zn, Ta Cd nokamnizyeTbcst Ha KapOoOHaTHOMY reoximiunomy Oap'epi. Takuit
po3noain BM MoxkHa mosicHUTH OyJ0BOIO TIPO(d1It0, TUTIOM IPYHTY Ta 010XiMidHUM (OpMYBaH-
HSIM IMX METaTiB i3 BHUKOPUCTAHHSAM Oi10XIMIYHOT CHPOBHMHHU. 3aJHMIIKOBA KUIBKICTH CIOIYK
ZnTta CU y rpyHTax Mae MPUTHIYYIOUY Ai0 Ha PICT MIKPOOPTaHi3MiB, 3MEHIITYE (PePMEHTATUBHY
aKTHBHICTh I'PYHTIB, 3HH)KY€E BpOXKal CUTBCHKOTOCHOAAPChKUX KynbTyp [8]. Hakonuuenns nau-
JIUIIKOBO1 KIJTLKOCTI CIIOJYK ZN HETaTUBHO BIUTMBA€E Ha OLIBIIICTh TPYHTOBUX IPOIIECIB: BUKIIH-
Ka€e 3MiHeHHsI (i3UYHUX Ta (Pi3UKO-XIMIYHUX BIACTUBOCTEH IPYHTY, 3MEHIIYE O10JI0T1UHY JisIb-
HicTb. CHoyKu ZN MPUTHIYYIOTh KUTTEASUIBHICTE MIKPOOPTaHi3MiB, BHACIIIOK YOTO MOPYIITY-
IOTHCS TIPOIIECH YTBOPEHHS OPTaHiYHOT PEYOBUHU B IpyHTax. Hapymmiok Zn y rpyHTOBOMY mIapi
yTpYyIHIO€ (hepMeHTalliI0 PO3KIaJaHHs L0031, IUXaHHs, il ypeasH.

Ha BigMiHy BiJ €I€MEHTIB, SIKi pO3IIIIAINCH BUINE, BMICT crioiyk Pb 3ocepemkenuii ne-
PEBAKHO Y BEPXHbOMY TFOPU30HTI, IPUUOMY JUISl I[bOI'O €JIEMEHTa CIIOCTEPIraeThcs HalO1IblIe
3HAYCHHS BIJHOIICHHS PyXoMoi (popMH 10 BajJOBOrO BMICTY. 3alMIIKOBA KUTBKICTh PYXOMHX
dbopm Pb moxe maTu npurHivyrody aito. e cBiIuuTh Mpo 30BHINTHE HAJAXOKEHHS CIOJIyK Pb
Ha JIaHy TEPUTOPiI0, TOOTO HOTo BMICT MOXKE OyTH 3yMOBJICHUN aHTPOIIOTEHHUM HAIXO/HKEHHSIM
[14], o Takok MiATBEPIKYETHCS BUCOKUM BaJOBUM BMICTOM croiyk Pb y Bepxubomy (0-20
cM) mapi. OTKe, TyMyCOBi Ta 1TIOBiaJIbHI TOPH30HTH IPYHTY BUKOHYIOTH POJIb BiATIOBIAHOTO Oa-
p'epy Ha LUIAXY MOTOKY IIKIJUIMBUX pedyoBUH. Baxkopo3uuHHi crionyku Pb mepexonsarts B pos-
YiHHI POPMHU 32 PaxyHOK KHUCIOTHOCTI IpyHTIB (Oyzae mosicieno aaii). [kepenom 3a0pyaHeHHS
IPYHTIB CIIOJIyKaMH I[bOI'0 METaJly € MePeBakKHO aBTOTPAHCIOPT, AKUHA B MUHYJII POKH BUKOpHC-
TOBYBaB CTHJICHOBUI OEH3WH, a TAKOX MHJI 3 MIAMPHUEMCTB 3 MEPEPOOKU TOTIMETAICBUX Py Y
Pymymii. ITun Pb , skuii 3HaXOIUThCS TEPEBAXKHO B OKCHIHINA (opmi B atmocdepi, ocigae Ha
MIOBEPXHIO IPYHTY, COPOYEThCS OpraHIYHUMH PEYOBHHAMH, MITpye 3a MpodijaeM 3 IPYHTOBUMHU
pO3YMHAMHU, ajie 32 MEXI1 IPYHTOBOTO Mpodiaro BUHOCUTHCSA B HEeBeNUKii kinbkocTi [18] B mpa-
x| 11]rakox Oyno BCTaHOBIICHO, MO TepeMimeHHss Pb 3a mpodinem rpyHTY BinOyBaeTbes y
BUTJIS/L XaJIaTHUX CIIOJIYK.

Bwmict cioinyk Mepkypiro € He3HauYHHA, 0 i MOkHa Oyno ouikyBatu. Bmict cionyk Hg
MoO3ke OyTH 3yMOBJICHUM, SIK T€OXIMIYHOK OCOOJMBICTIO, TaK 1 30BHIIIHIM HOT0 HAAXOKEHHIM
Ha JOCHII)KyBaHy TEPUTOPIIO, X04a BIACYTHICTh pyXxoMux ¢opM crosyk Hg Moske cBiT4uTH Npo
BIZICYTHICTh ocTaHHbOro. Ha 3akapnarti B XycTchbkoMy paiioHi B Oiist c. BumkoBo € mokiaau
KIHOBapi, fIKa paHille nepepoossiacs 3 oAepKaHHSIM pTyTi. ToMy reoxiMiuHa mirparisi LbOTo
eJIeMeHTY MoxnBa. TeopeTnyHo cnonyku Hg MOXyTb HAIXOAUTH 70 aTMOc(hepHU MpH ClajeH-
HI KaM’STHOTO BYTULISI, IPH BUIAPOBYBAHHI BOJ 3 3a0pyJHEHUX BOAONM, TOIIO. 3 MOBITPSIHUMU
MacaMu crofiyku Hg MoXXyTb NepeHOCUTHCS Ta BiJKJIAJaTUCS Ha IPYHTI B OKpEeMHUX pailoHax.
Cnonyku Hg no6pe copOyroThesl y BEpXHIX IIapax TOPU3OHTY PI3HUX THUIIIB IPYHTIB CYIJIMHHUC-
TOT0 MEXaHIYHOro ckiagy. Mirpanis cionyk Hg 3a npodinem Ta BUMUBaHHS 3a MEXI1 IPYHTOBO-
ro npoiTIo B TAKUX I'pyHTaX He3HavHa [18].

B pob6orax [3,15,16] moka3aHo, 1110 MiABUIIEHHS KUCIOTHOCTI IPYHTOBOTO PO3YUHY MOXKE
ICTOTHO BIJIUBATH Ha PyXOMICTb y IPYHTI 0araTb0X XIMIYHUX €JIEMEHTIB, Y TOMY YUCII TOKCHY-
HUX, THM CaMMM aKTHBI3yIOUH MEpexiJ iX y pOCIMHU Ta MIrpaliio 3a npodiieM rpyHTy. Y Kuc-
mux 1pyHTax (pH<6,5) pyxomicTh Takux enemeHTiB, K Zn, Cu Ta iH., 3Ha4YHO 30ULIbIIYETHCS.
OpHak 371liCHEH] HAMU JTOCHIJKEHHS MOKa3yloTh, 0 aKTyallbHA KUCJIOTHICT I'pyHTIB Hariona-
JBHOTO TIPUPOHOTO MAPKy «3adapoBaHU Kpai» € BUCOKOIO, TOMY ISl KOMITIOHEHTIB, SIK1 MalOTh
30BHIIIHE HAIXOJKEHHS, 30KpeMa coiyK Pb, crocrepiraerbesi BACOKMIM BMICT PyXOMHUX (OPM.
[le MOXHa MOSCHUTH THM, III0 HEOPTraHiuHI CHOJYKH Pb B KHcioMy cepenoBHIlLl MEPEXOAiTh Y
pyxomi GpopmH, sIKi 3B’ SA3YIOThCS3 TYMIHOBUMHM Ta (YIbBOKHCIOTAMH:

PbO, +H*—PbOH",.+H'—Pb*", +opr.pew —xenaru

Jljis 1HIIMX MeTaliB TaKoi CYTTEBOI BIIMIHHOCTI HE CIIOCTEPITraeThCs, 110, OYEBUAHO, 3Y-
MOBJIEHO (hOpPMOIO TepeOyBaHHS IIMX METATIB Ta 1X 3B S3yBaHHSA Yy CTIiKI CrioJiykd. BiaMiHHICTB
BUCOT TOUYOK MPOOOBI00OPY € HE3HAUHOIO, a 32 PAXyHOK OXOIUICHHS 3HAYHOI IUIOIII pe3yIbTaTH
Mo>kHa nepeHecty Ha Bcto Teputopito HIIIL. e no3Bosnsie ycepeaHUTH pe3yabTaTH TOCIHIIKEHb 1



MPUIHSTH iX 32 €TAJIOHHE 3HAYCHHS /IS OLIHKHM CTaHy IPYHTIB PErioHy 3a MOKAa3HUKAMHU CTaHY
BM. Pe3ynbratu npeacrasieHi Ha giarpami (puc.2).

Take ycepeqHEeHHs TO3BOJIUTH BUKOPHCTATH IIi PE3yJIbTAaTH JJIs MACIOPTU3aIlii Ta KapTo-
rpadyBaHHs 1aHOT TEPUTOPIi, @ TAKOXK MPHU EKOJOTIYHOMY MPHUPOJAOO0XOPOHHOMY 1HCIIEKTYBaHH1
Ta €KOJOT1YHOMY ayIuTi TEPUTOPIi paliOHy,30KpeMa MpH OLIHIII CTaHY IPYHTIB.

BucnoBoxku. Pe3ynpTaTi mpoBeneHHs ()OHOBOTO MOHITOPHHTY BMICTY crnojdyk BM y
rpynrax HIIII «3ayapoBanuii kpaii» moKa3aau BIIHOCHY CTaOUIbHICTh T€OXiMI4HOI 0OCTaHOBKU
TEPUTOPIi, a PO3MOJII METATIB HOCUTh PIBHOMIPHO-aKyMYJIATHBHUN XapakTep. BcraHoBieHO,
110 BmicT cniosyk Zn, Cu, Cd, Hg 3ymoBiieHHIi T€OXiMIYHUMHU 0COOIMBOCTSIMH JAHOTO PETIOHY, a
BMicT Pb aHTpomoreHHuM Horo HaaXoIKEHHSIM.

YcepenHeHi JaHi M0 pO3MOJALTY BMICTY IPYHTIB B IPYHTOBHX TOPH3OHTaX MPHUHHATI 3a
€TaJIOHHI 3HaYEHHS NPH OILIHI[ IPYHTIB TEPUTOPIi paiioOHy, MPU MPUPOIOOXOPOHHOMY 1HCIICKTY-
BaHHIO Ta MACIOPTH3AIIil 1aHOT TEPUTOPII.



Tabnuys 1.

Pe3ysibTaTn BU3HAYEHHSI BAJIOBOr0 BMicTy, pyxomux ¢popm BM (Zn, Cu, Cd) y rpynrax HanioHajibHOro npupoHoro napky «3ava-
poBanuii kpai» (n=6; P=0,95)

Touku

Ta BHU- BwmicT BayKKMX METaJliB B MI/KI

COTH Ilap rpyH- | Zn mr/kr Cu Mr/kr Cd Mr/kr

Hax Di- | TY pH

BHCM P.®. B.B. P/B. | P.®. B.B. P./B. | P.®. B.B. P./B.

MOpst
BepxHiii 13,71+0,32 31,22+0,61 0,44 0,29+0,01 15,18+0,32 0,02 |0,83+0,03 1,94+0,05 0,43 4,1

760-1 Cepenniii 15,12+0,33 34,31+0,65 0,44 0,51+0,02 16,03+0,35 0,03 | 0,44+0,02 2,24+0,05 0,20 3,9
Hyoxnii 12,49+0,27 26,28+0,52 0,48 0,22+0,02 13,10+0,28 0,02 |0,33+0,01 2,07+0,05 0,16 4,1
BepxHiii 12,17+0,29 27,72+0,51 0,44 0,26+0,01 13,48+0,29 0,02 |0,74+0,03 1,72+0,04 0,43 4,7

630-2 Cepenniii 13,42+0,31 30,47+0,59 0,44 0,46+0,02 14,23+0,32 0,03 |0,39+0,02 1,99+0,05 0,20 4,2
Hwxhiid 11,09+0,26 23,33+0,46 0,48 0,20+0,01 11,63+0,27 0,02 |0,29+0,01 1,83£0,05 0,16 4,2
BepxHniii 12,81+0,28 29,18+0,49 0,44 0,27+0,01 14,19+0,33 0,02 |0,78+0,03 1,81£0,05 0,43 44

711-3 Cepenniii 14,13+0,31 32,07+0,61 0,44 0,48+0,02 14,98+0,31 0,03 |0,41+0,02 2,09+0,05 0,20 4,2
HwxHii 11,67+0,29 24,56+0,48 0,48 0,21+0,01 12,24+0,29 0,02 |0,31+0,01 1,934+0,04 0,16 3,9

[Tpumitka: P./B. — cniiBBiIHOIIEHHS pyXoMoi (OpMU 0 BalOBOTo BMICTY (MI/kr), P.®. — pyxoma ¢opma, B.B. — BanoBuii BMicT




Tabauys 2

Pe3yjabTaTH BU3HAYEHHSI BaJ0BOro BMicty, pyxomux (popm BM (Pb, HQ) y rpyHTax
HanioHaJIbHOro NpUpoAHOro Napky «3ayaposanuii kpain» (n=6; P=0,95)

Touxkn
Ta BH- BMICT Ba’)KKHX METaJliB B MI/KT
COTH
Haj pi- Pb mr/kr Hg mr/xr
BHEM [lap rpyH-
Mopst Ty pH
P.®. B.B. P./B. | P.®. | B.B. P./B.
Bepxwuiii 13,84+0,28 17,52+0,35 0,79 |wu/B 0,14+0,01 H/B 4.1
760-1 Cepenniii 10,40+0,23 14,36+0,29 0,72 | u/B 0,16+0,01 H/B 3,9
Huoxwii 3,63+0,06 11,52+0,26 0,31 | u/B 0,12+0,01 H/B 4.1
Bepxniii 12,28+0,29 15,55+0,30 0,79 | u/B 0,12+0,01 H/B 4,7
630-2 CepenHiii 9,23+0,27 12,75+0,27 0,72 | u/B 0,14+0,01 H/B 4,2
Huoxwiit 3,22+0,07 10,23+0,24 | 0,31 |u/B 0,10+0,01 H/B 4,2
Bepxniit 12,93+0,29 16,37+0,33 0,79 | u/B 0,13+0,01 H/B 4.4
711-3 CepenHiii 9,72+0,25 13,42+0,28 0,72 |u/B 0,15+0,01 H/B 4,2
Huoxnii 3,39+0,08 10,77+0,26 0,31 |u/B 0,11+0,01 H/B 3,9
[Mpumirtka: P./B. — ciiBBinHOIIEHHS pyXxoMo1 pOpMH 10 BaJIOBOTO BMICTY (MI/KT),
P.®. — pyxoma ¢opma (mr/kr), B.B. — BasioBuii BMicT (MI/KT), H/B — HE BUSBJICHO.
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Puc.2 Cepeanboapudpmernyni 1aHi no BajjoBomy Bmicty Ta pyxomux ¢popm BM B Hanio-

HAJIbHOMY NPUPOAHOMY NAapKYy «3auapoBaHuii Kpai» (Mr/kr) (niarpama)

[pumitka: : P./B. — cniBBigHOIIEHHS pyXoMoi ()OpMH J0 BaJIOBOTO BMICTY (MI/KT),
P.®. — pyxoma dopma (mr/kr), B.B. — BasioBuii BMicT (MI/KT)
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