
y&K 55*"424

,I{ocnig$ceno nmicr Ba}$Krux mera.rEis
Besaxr&Fneruo ssrcGmorlripxroeri 6a;ramcogsro

a FO

ixrcsB{}rs olCIreoqeHs3y"

y KoluffoHeHrax eKsel,rcTelril rpa6y- Boxul ltniecrlc&ro ;ricocrer'y.
poBrxfi,qi*y Zn ta Mn r,rilre bicrff.Il{orc ra aSior4rrxr}Es er{ixe6s6s{Fsrm

Oco6nnsocri posnoglny Zn ra Mn y
KOMnOHeHTaX eKocltcTeMn rpa6y geH.{afi HOrO

|^yyy:" 4-O., {Pyiu 8.8., Opaoe O"O., Bo6rcoe 8.M., C.ttupxoe B.M.I-ryc:nuy'am zeori*tii uaerconuutl+bozo cepe}poeuu4a HAH vrcpaitw miMHC Vrcpaiuu, Ituie, Vrcpaiua

Bcryn. Ilpob.rervra aa6py4neuua 4oorinra Barffrdr4M' MerairaMl ., a{;vaJbHoro a MoMeHry cra-
HoBJIeHHff JIrcAcrBa Ha ITIJI.EX [poMI,IcJIoBoro pooBr4Tny. TexuoreirHnir eirrire r]piistsoAr4Tb Ao He3Bopor-
Htrx smiH 6a'nancy perroBtrnl4 6iocSepu, qo crtpl4rrfiHeHe KoHrleHrp\tsariH.6]r oJrir{x ra poacinnaHHffM
iHruux e.nel{enris.

Baxrci MeraJltt HaJlerrcarb go rrrinpoe.rreueHrin, Rrci snri4earorb ria ::r;sra.:rHi yMoBr4 icnynauHni upogynrrsHictl EclrBrrx opraHisrvria i ni4irpanrb BaEcJrr4By po;rb )- q:slr:r.16rd.{Hnx 6ioxinaiq'r{x ra
reoxinniqHlax npoqecax, u1o eiA6yralorbcfl n 6ioc*epi. SanencHo ni.1 er:icrv. posno4i.rry ra rr,rirpaqii ncucreui rpyHT - pogr{I4H - pocJII4Ha BoHr{ Moricyrr 6yrr eceuqia;rH;rvrr i roncrrqHr,rMrd.

He6eanena Ha.4xoAlrceHnn y 4onninJlff Balrcnr4x Meranie Br,reHaqaerbc.E rirlr. rrlo Ha ni4uiliy ni4
opraniunlrx oa6pyAnrcraqir ao*rra ue pyrrnylorbcfl, a [epexoA.Erb s o:iiie: cioprrr e iuury, sonpeMa
Bltfiror{arcTbca y cKJra,q cotefi, oxcnAin, MeraJroopraniqurax cnojryn. Ici,tp;1_.-i::s cKJajrocb ran , ulo Hareprropii VrcpaiHu Bnpo,4oBlrc Oararrox ponin 4irorr uoryxni $axropl: aa6g,1'raeuirn 4onninn"fl caMeI{tlMI{ [oJIIoraHTaMtI' I]e o6yruoaneuo 6ararbMa npr4r{i{namr.r i Haca}rxepeJ- 

=rr*r, ,qo Ha HaceJreHgs
VxpaiHr, Iqo craHoBl4rb Bcbor$ | /a ain HaceJreHurseuain npi4nana€ 6;:;rsli:o i % aaraarnocsirosoro
nngo6yrny i nepepo6rclr *riuepanrHrdx pecypcin. Kpiu roro, trai,rxe i0 rr Bpo;{ia}o Br4porqyerbcfl Ha"lpyHrax, qo y4o6prcnrl xilvtixarauu ra'.o6po6nnrorr [ecr].rllr4Aarlrir. i's;ri.-r.a:i 6a.rracry y rpy*Tn
paSoM a naixepa.urnuwru 4o6pwBaMll Bnocsrb BeJIr4Ky ninsnicrr uera.:i-a :1,. poanogijr Ba'fircr4x naeraniry rpyHTax SHarIHoIo n'ripolo st4sua'reHl,Ili ,q,fiepeJraMrr aa6py4neHns. Baselfiali po3rJ.flAarcrb ABa rr4rrr4
TexHoreHHoro poaeircnanna: 1) rexnoreHHlrfi - sHacui$on BvKuEia n::nplrerrcre; 2) arporen""fi :
nHacri4ox Brlropr{craHHa uiuepamnr4x ra oprani,rnux go6pue.

,{xepenonr HaAxoAtfienng Ba}rficrrx ilreranis y 
""u*orr"*He 

cepe:oB;{rne e ei4xo4u fiparcrurrgo
rcix ranyaeft uapo4aoro rocroAapcrea. Harzoillrlll roncr.{Hvrj,ylyr e iosl: uera.is Cu, Cd, pb, Cr, Mn,Hg, Fe, Al, Se, Sn' Texnoretsvrilt nnn, auufi eu4innerlca nnacd4on $1-axdonyBaHHff ni4npueucrn
ea'$noi npoMl4cJloBocri s cepe,qHboMy luicrurr, Vo: :lfy{ilrty - 6,72, a"rrruo - 0.tt, rca4uiro - 0,01.fpyurona ason'lada aa6py4neunt t p" rlboMy cuocrepiraerbcfl B pa,qi)"ci i r.v. BrnrAn sil ra*rrx
niAupuerucrB rolul4plorcrbcff B pa4iyci 10-40 nrur, ociganur,r Ha pocnrHax ra irpnHr,rparoqu B rpygT Harnr6ruy 10-15 cna. Touy cillcrrcorocno4apcuci KyJrbrypr{, rqo pocr}'rb B rrpoM},rcJroBux palzoaax,
HaKorrqylorb rorczqxi IcoMIroHeHTIiI Taldttx nNrn4in, Ir1o Moxe nprr3tsorxry Ao BgylrceHHsypoxaliuocri ra aarz6eni pocnun [6, g, g].

oE'ercrr ra MeroAlr 4ocni4ncenr. ,{na ana.uiay nnniery Bax*}4x lrera.,in 61'.:o niniSpan* mpo6lr
ocHoBHI4x cILlIaAoBr{x e$ocl{creMl4 rpa6ororo nicy, Buicorano reo6oraniqrlrir orrl{c ercocrrcreMr{ Ta ro_puaourin rp)rHroBoro npo$ilro, cyqintru,rfi nepenin AepeBocraHy, ei4i6paHo nouraposi 3paarcr4 rpyHry
na rnubuny ftopeHeBoro ?ictIBJIeIiHfl, ,Ipycff nicosoi nigcrunnir, rpae'nHn;-r. n1-o"rrri, 4epeexuli frpyct*
e$ocrrcTeMff.

,{ocnigxcyeaHa elcocl4creMa poaTalnoBana Ha uin4enno-cxigHifi oso.:l,ri;i v. It;ieaa, no6nlray Knis-
cbr{oro cxoBr,ru{a paAioarcrrenux rigxogle.Ilpo6ria rurorqa poaruipo*r 40 x 50 M ('|},Z ra}nanae co6lro rpa*
SoeurZ .uie na cnir.no-ciplrx niconu:< {pynrax cKJraAoM: 10f + fic, Ba, ir aivnxln-icrro rcpog _ 0,g. I,pa6
Mse si$ 50 pordn, ceperHlo Btlcory 22,6 m, cepegnift 4iannerp 27,2 e*t. Ki.mxicrr repeB - 800 rur./ra.

(0 Ct*rr*HKo 4.C., Sc*is* m"m.,
Op*ce 0.O", So$xam ffi.try$.,
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Oco6arsocri pognoginy Zn ra Mn y KoMnoHeHTax exocncreur,r rpa6y gsr.{aFxoro

flosnora HacaAlrceHHE - 0,70.3arac AepeBr4nu - 787,7 nrr3/ra. Ha ocHoni crarrrcruqHoro o6po6.reuna

AaHrrx cyrlfuruoro nepenircy ,(epeBocrany na npo6nit? nnouli nrGpauo i culr.nRno MoAeJrbHe AepeBo.
Mo4enrne AepeBo poagi.neno uo eucori Ha rpr4 qacrlrar{, a roacnoi .tracrvrnvt eig4ineno Aepe-

tsr4ny! rcopy, rouni i roecri rinnr, o4noniruilZ npupicr, Judcrfl. Bci epaarcrl BucyrueHo sa reMreparypn
90 * 5 oC, BrauaueHo cr4py ra eyxy rary. V nigi6panrx noMnonellTax e$ocr4ereMu 4ocni4rceno sMicr
Zn ra Mn.

Ilignicox nepinnorvripnoi eiurcnyrocri (0,1-0,2), rcyptrnuuli, clcJlaAa€rbcff a dpycnuuu
bopo4anuacmi (Euonymus verrucosa) (38 iur./ra), uirquuu snr{artHoi (Corylus auellana) (25 rur./ra),
Br4cora rcyrqie - 1,2-1,3 na. Big6ip rpaa'Ruoro ra *yutroBoro apycir agilZcutonanu a nnoqi I M2 a sus-
HarreHHffM BaroBux uonaanunis nn4in pocnxunocri. '''

Bi,q6oprt rpyHry npone4erii a nnorqi 500 crrt2, uinepansni uapu ri4i6pani no ruapax 2 cnn

BaBToBruKrr go rnv1nun 30 crr,r.

Onnc lpynroBoro npoShro.
Hg ue posnJr. - nicosa ui4crrma He poSr{JraAera (cyracnufi onap,), clcrraAaerbes 3 Jrr4crff ,4epeB,

rinorc 4epea ra ei4uep.nux rpan'anvcrl x pocJItIH.

Hg naninposrcJl * poanJraA. - uicosa uigcrunra naninpoanna,qeHa paooM B pooKrra,qeHoro.

ffense co6oro ronrculi ruap, Ao I cM aasronurcu i ruicruru uaniupoercra4eui perurrcu ni4crrmr.
HE - ryMycoBo-emonia.nrnrfi ropr,raoHT, tntrbusa uorrrilpeHHg - 0-12 cM, rcopilrrHeeufi, .nerno

cyurrrHrrcrlrit, enitxuir, rycro npoHvaauuilt rcopinnau rpaB Ta AepeB, nepexi4 uocrynonnft.
E - ernsianrnvilr, rnvluna uo[rr4penHs - 12-30 cM, naJreB]'rit, nutyza'ro-niu1aHuft, beacrpyrc-

rypunft, g HeBeJrrrnoro nimrcicrro nopinua, uepexig xsr nacrmir.

I - iffosiantwvtfi, rnv1vHa norur{peHHfi - 30-45 cM, rcopilqHenuft, ra}rcno-cyrurl,rHl4cruft, go r.nu-

Hncroro, BXpaBHo urapyaarufi, cnixcurZ, a 6i;rrur csirnmvr',I onpyttl4Mtl nJIflMaMu e.nlosito, 6ee nopiuua,
.rnepexi4 nocryuoruft

IP - nepexiguuir ropr4aour siA inroeiarbHoro ropr4aoHry Ao Mareptlncbnoi uopo4u. Itu6rura no-
rxr{peHHs - 45-100 cM, flcnpaBo-Koprrr{HeBnit, rnunuctl'ltir, cnixtuil1 B orcpeMl4Mu lt:Jrgnwu nJIffMaMI4.

P - rpynroreirHa rropoAa - Jrec.

O6po6na apaanin fpynry npoxoAnJra y 3 cra4ii. Hanaxrcy rpyury y crarr4qnr/rx yMoBax nocd-
AosHb erccrparyBanu annoniltno-aqerarnr4rrn Oy$epnrM poarrr{HoM (pH 4,8) (o6naiHni..$oprr,rn) i I M
poarrr4HoM HNO3 (cop6onani, pyxorrri a6o norenqifiuo 4ocrynni $opmN). flicrs nuginenna uorenqiliHo

AocrynHrrx $oprrr uanarfiKy rpynry oaoJrKlBaJrn npil reMneparypi 450'C, a notiu poarlllHflrr{ B
KoHlleHrpoBanifi HNO3 B Kr'tu'srittxau ($incoraHi $opur)

O6po6ra epaarcin pocJrr4nnoro rroxoAficeHuff noJrflraJra B Hacry[Houy. Spaarcu pocJltlHHocri nil-
AaBaJrrr repnli'ruouy o6po6.nennro Ba reMneparypN 600 oC, a notinn poaau,IHflrtl e 0,1n HNO3. Ananiar
rrpoBo,qrrJrr{ na AAC, po3rrr4Jrrorctu po3rruur4 B arlerl4Jleu-noeirpnnouy uottytrl'i.

Orcpiu no$aanlarie Er4ToMoro nuicry 6y.no nnnopr{craHo rroKaBHrIKId 6ananconoro rnlicry Bailclcl4x

Merads y KoMnoueurax enocilcre*ru. Ba.nancoefffi euicr gae gMory npoana.niayBartl poano4i.r eaxc-

nrx uera.niB y RoMroHeHTax 6ioreoqeuoay, BpaxoByroqI4 npoAylcrneHicrt $imrraacu ra Macy fpyuTo-
sux urapin. Earancoeilfi sMicr eJreMeHTa BrroHaaraerbca 4o6yrrcoM llrroMoro evlicry s noMnoHeHri

(nar.r$-t) Ha npoAyrcrilsniCrl Sirorvracu qboro KoMrroHeHra eKocI,IcTeMI4 (rcr'ra-l). BauanCOnufi poano4in

Br4analra€rbca nigcornonru ni,4nourenuflM 6anascoaoro ruicty eJIeMeHry B RoMnonenri 4o cyuapnoro

6a;rancosoro auicry B erocrrcreui. IIh qac pmpaxynrcy OanancoBoro poano4ily B elcocucrervri n qi-
JroMy BpaxoByerbca cyuapiruft 6anaHcosurZ nnnicr y fpynri go rnu1vnu 20 crvr (sona alcrl4Bnoro Kope-

HeBoro xuntenna). Brnopreranns 6anaHcoBr4x norcaanr4rcis e ocHoBolo enoc?IcreMuoro nigxogy

Aocni,4xcenr n 6ioreoxiuii.
Mera nponeAeurrx AocniAnceub noJrflrae y BrrsHarreHsi oeo6uNnocreft nuiety ta poano4iny Zn

ra Mn y KoMnonenrax nicoeoi e*oc{cremr{.

O6'emom AocuiAxesr € ilpoqeclr poano4iny Barrcnnx uetadn y KoMnoneHrax ercocrcreMu.

Ilpegmer gocnigxeunx - rpabona enocr4crenna uin4enHo-cxi,qnoi oronrqi M. Itueea.

Peaynrrarr ra 'ix o6ronopeuna. Poeno}i^n Zn rna Mn a fpAHnwsalwg npoSi"ni. Ananis

rrr4ToMoro nmicry Zn y fpynri cnig.rurr flpo HeBHa"Ild niAxNrennn nig $onoeNx uonaaHil$is'

$$$N gCI?S-SSGX, floeruyxmm& r& sxsrl#riqma neCIxfinnim. 2StS, hdsl{10}" sffi
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Mancuuantne sHarleflHx enricry cnocrepiraerbcfi B ruapi 16-18 cM i crauosmru 31,?7 mr'nn-r. Mini-
MaJIbHe EHarIeHHR oi4nonigae ilapy rpynTy 0-2 cvr - 8,9 ur'rcr-t. Ars crir.no-ciplrx nicosxx rpyurin
repnropii IIeHrpaJIbHoro lloniccs nmicr Zn KoJrilBa€rben E Merftax ?-80 ur.xr-t [2, 7].Banapcoeilfi
poanogin Zn y rpyHroloMy npo$iri 4aHoi enocr4creMr,r r-re pieHonripxufi. Suavua anyuynaqia
npocnignonyerbcs B lxapax 10-12, 16-18 ra 28-30 cna. Tarc, Ha rrrapx 16-18 ra 28-30 cM rrplrnaAae
no 12 ta 13 /c sanacy Zny rpyriti ei4noni4no (pnc. l). ArcyvrynaqiaZny i{r4x ropr4aoHrax npuypo-
rleHa Ao 4nox reoxitvti'rHl,Ix 6ap'epin. Ha r.nu6zrii 16-20 cM crrocrepiraerlcs nepexig nig rynlycono-
enronianluoro ropl,tnoury Ao earunianr,noro, a Ha rnr6uni 24-30 cM - nepexig eia etmnia;rtnoro 4o
inmsianruoro ropllgoHry. 9acrra aicoBoi ni4crla;rnu B arcyMyJrsiqii Zn 4nn ,4anoi e$ocrrcreMr4
HeBHaqHa. Big aaranuHoro sanacy B fpyHri Ha xracr$y ni4crunrn npr4naAae ;rrrue 0,03 Va Zn
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pffino}ia Zn y fpyuywesarwry
npo*iJLi z7ta6c6od ewotwc-
m?Jt1,L

Arcruniaaqis OioreoxinaiqHrrx npoqecia y repxuix uapax rpyuroBoro ropi4ooury Br{Bnarrae
ni4nulrlenuli elvlicr iosoo6minurx ra Aocryunnx Soprra Zn y urapi noryr*iicrro 10 cu (prc. 2). Tan, y
uiapi 0-2 cu o6uinui ra cop6ooani $opnru rIr4HKy cxJraAarorb 6Afo, Ma ruapia 6-8 cr'l ra B-10 cu-
6nuarro 40 /o.V nrxuix uapax rpyHroBoro upo$inro qacrrca uirpaqifirnax Qopu craHoBr/rrb sig 5 lo
20loi enoerepiraetrcn renAenqin uloAo BMeHrueHHa ix rcinsnocri a rnu6unoro. 36l[tuenHs -racrrcr4 o6-
nnisnrx ra copOoeanux Soprvr rIuHKy cuocrepiraerbcff Jrrtrrre AJrff ryMycoeo-enloeiarbHoro ropr4soHry.
Tanuft poauo4in e xapaKTepHr4M AJrs fpynrin AaHoro ruuy.

Poano4ir MapraHIIa y rpyHToBomy upoShi rpa6onoi enocr4creMrl pinnorvripHnrZ. Cepegne axa-
qenHa rrtlToMom nnricry Mn y fpynri cranoerrs 170, inrepnaJr KoJrrrBaHt - 138,9-212,9 ur.rcr-l. Mar-
cI4MaJIbHe BHarIeHHfl uraicry cnocrepiraerbcfl y eepxnix uapax fpynry (0-6 cu). flnn cnirlo-cipux
niconux fpyurin cuocrepiraerbcfl xapanTepHe Harconr4qeHnn Maprauqro y nepxnix inapax. Ha re-
puropii IIeHTpaJIbHoro Iloniccs eMicr Mn y rpyurax Aanoro rrdny BuaxoAr4rbcs B Mer*ax 50-1200
mr'rcr-l 12, Tl. Mancvruatrni sHa'reHnfl nr4roMoro r*ricry Mapranrln niAmi'{eHi B rpyuTax ni4na.rrie
nap'epin MapraHIIeBrx poAoBl,rrq ra B npoMr4caoso-aa6pyAHerux paftonax (1500-4300 ur.nr-t) [3].

Cuoctepira€rbca anyrraynaqin Mn y rymycoso-erroeiaJrbnoMy ropraouri (0-14 cu), qo uicrrrt
go 45 /o sanacy MeraJIy, Ha Iueffii enroeianrHoro ta inrosiaJrbnoro roprsouria fpyHroBoro npo$hro
(24-26 c*r) anyrr,rynloerbcs 6nilarxo I 7a Mn (puc. 3). V soui nepexogy ei4 i.nneiaa:buoro ropucoury
iqo Mareptrncrnoi nopo4ra anyMyJrflqin ne cnocrepiraemcn.

Mirpaqifina agarnicto Mn y t'pynri BHaqHo Hr,n$qa, sim Zn Ar*ania danaHcosoro poanogiay

Sop*r snaxoA?fieHns Maprauqlo y {pyHroBoMy npo$ini {pi,rc. 4) cnig"rnrt, u{o AJrfi AaHoro rpyHry
soxolo lrlirpaqii € ryuycoBo-earosiaurnrfi ropueoer (0-12 cnn). n{ariufi roprrcorrr rycro npoHwaauwft
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Oco6nmsocri pognoginy Zn ra Mn y KoMnoHeHTax eKocucreilr rpa6y geraqaftxoro
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ftopeues{l}o c;(creMoro rpaB ra AepeB. Bi4ovro, Iqo urap rpyHTy 0-16 cu e BoHoro arcrr4BHoro KopeHe-
Boro :fill*'Ieisrs. - qe i noacuroe a6imuenHfi qacrnr4 rrnirpaqifiHux Soprrr Mn Ao 15 /0. Tarconc cnocre-
piraeruc.a af,;riuenns iosoo6nriruiux Soprvr y aoui repexoAy nig enrceia.nbnoro Ao inrcniaaruoro ropr4-
aoHr)' i!4-!ii crr). HalirvreHura tracrrda rvrirpaqifinltx Sopnr uprrnaAae Ha rrap rpyHry 14-16 cur (0,6 7o-
o6uir*n Qrpu]I, 2 7c - cop6oearii), caMe Ha qifi rnudnni nig6yeaerrca nepexi4 ni4 rynrycoeo-errosi-
aJlbldoro ropli3ouTy go emoriarbHoro. 3aranou qacrrca uirpaqifinoaAarnr{x Soprtr Mapraurlro crano-
Br4rb ar..f, 3:o 15 rh,sig 85 no 97 lsi,roro BHaxoArrrbcn y $incoeaxifi Soprvri.

Fc';nc',lit Zn ma Mn e rconrmH,ewrnan Simonacu epa6a ssuqa{ruoea. I{unn e oAHrrM B roJroBHux

6iotii.is;;;x lr.lipoe.:reMearin, rin Bxo,qr,rrb Ao crcJraAy rcinlnox $epuenrin i mmy 6epe y.racrr e 6iJrro-
BoM)-. Bir.:eff'f,lieBouy ra $ocSopnonay o6mini peuonnn. He4ocrarnic?b rlrdHny BeAe Ao ropyruennn

$occllrp::lm o6uLiy, aMeHrrreHHE nlricry caxapoax Ta $poxManro, afiiraureHlrfi Eacrru oprariivnux
rcr,rciio::a ireilrxosoro agory. Crmurouaurr He,4ocraqiZne gpi6nonrcrenicrr, xJropoar4 ra aarpl4Mna

pocrl' i1]" tsi:c1rnfi eAr4na AyMrca u1o4o HopMaJrbHoro euicry rIHHrcy B pocJrr,tnax. 3a ganuuN pianxx
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anropie, eylicr Zn KoJItIBa€Tbcff y Melrcax ni4 15 go 150 Mr'Hr-r. I.{It .4as poc-rr,rH scraHosnexr4ri s
Merrcax ei4 150 ao 300 ur'Kr-r npu pinni Sirororccr.rnocri uona4 400 rrr.ra-t [d].

IluHn aftTI4BHo Hanounrlyerbctr y nucri ra pe[poAynTr,rBur,rx opxaxax pocJrr,rH. Mancruanrna
Koul{eHrpaqiaZnsraasneua y arcri rononi vopnoi (110,7 mr'nr-r), ocnrc{ (61,2 nr.nr-1) ra nep$n 6inoi
(50,9-150 ur'xr-l). BcraHosneno, r{o Harconr4qenus rIr4HKy 4.na 6lnrnocd ,qepeBHrrx nopi4 BMeHruy-
erbcflBpffAy:nprpicrllrlacrs>rouririnnu)Kopa>roecrirl'rrcr>AeIleBHHa.Vuorogl,rxpocJrrrH
6itsule 75 Tosix BaraJlbHoro Banacy qr{Hl{y nprlfiaAa€ Ha Ha.qBeMH]r tracrr{rry, a y crapr4x rls qacr6a
cranoBlrrb 20-30 7o. Bi$ovto, qo rcopinna gAarne Ha*onr4r{)rBarr 3narry ni.mrcicrn qxury. Tar,
KopeHeBa cl4creMa 6epean uicrrrr go 1420 lur'nr-1 Zn, npvrouy, Eo B Jrncrflx ra AepeBr4Hi ruoxe
smaxogr{rr{cfi ,Eo 6S Mr.r{r-r Zn [3].

Ailania rrffToMono nuicry qI{HKy B KoMnonenrax $irorvracu rpa6a cBi.{qr,rrb, ulo Ma$cr,rMaJrbHe
HaKouI4qeHHa cnocrepiraerbca y nacri ra rpr4pocri - 3,56 ra 5,1 Frc-r (ra6n l). Cnig nigwrirurn,
qo auicr III4HKy B ql4x opraHax y Oepeeu uosracnoi (nin4euno-cxi,qna onoJtrflIs u. Kuena), cragotsrrrb
400-790 ur'Kr-r, rqo narirr nepeBr,rqye pieeur Siroroncuvsocri. Sa narnrmr Aauuvtrr sruicr Zn B Jrr,rc-
ri 4y6a (Ilutrnooeqnne nicnuqrno, )Itrmurrpcbra o6.naerl) craHoBrrrb 6,5 nxr=l, y nucri Ta rrpy-
pocd niatxlt.ropnoi - 0,1 ta 3,6 ur'Kr-r, a AJrfl 6epeor,r 6opo4asxa:oi n ryor xte opraHax - b,0l ra
2,4 ur'$r-r niguoei4no (Finooaepcrne nicruqrno, PinHencrrufi npupopuri aanoeignurc). V rpa6i nuicr
Zn craHosilTb, Mr'Kr-r: y 4epeauni - 1,53, ToBcrr{x rbrnax - 3,4, B Tourcrx - 4, B rcopi 3,5i (ra6a. i).
C.nig niAIraitvtrvt, r\o saraJloM y rpa6a cnocrepiraerbcff suaqno nrxcqrfi si4 nopur,r nnaicr qrcrny (< 1b
urKr-l ). Harconrcressa Zn opranamtr rpa6a aMeHrrryerbca B paAy: uprpicr ) .nrcrg ) rosrci ritrur )
nopa > roscri rinrlt > AepeBI4Ha. Bnaicr quuny B pocJrr,rHnocri ni4pocry ra rpan'ano-qarapnr4rcoBoro
fipyca upoOnoi rurouli, sn i s opraHax rpa6a gsr{qaftHoro, Meurrre ni4 nopxr (ra6n 2).

Fanancoeuft poeno4it qrrlcy rvrir* opranauu rpa6a pmpaxoBaHo s )?:LxyBaHnau $ircruaclr ra
AaHI4x cyr.linuoro oonrry AepeBocraHy. ocnonHa rracrKa zn suaxoprrsea,fa: n 4epeeuui - 80, n ronc-
tux rinxax - 6nusr$o 11, u rcopi - 5, B Tonrcr4x ri.nnax - 3,3, na qaerKy Jmcrfi ra pi'rnoro uprpocry

rpHnafiae ru4rlre 1 Vo rtrIcHEry sifi
sanac1r B AepeBi (pruc" 5). fianlmX
posnonin BaraJroM nignonigac
ilpomrrfrHBriocri $iranrlac${} trK&

spocrae B pffAy: pixramr? ffip5.fpicr
( nNcrs ( toHni rinffim < x{spe

TOBCTi rLTKN

4-'8,,

b-,H ,.

Tadnwzgn 1, Bmicr Zn ra frln B opranax rpa6a snrlqafiHoro

{ Cnrpinus befuJnrs}, nfir'Kr-r

ff$"ens*xq
Konanor{eur $ironaacm

JIwers fXpmpim f"ixxls ror{Ki linrue roneri Kopa fiepenuna
Zm 4r4 5,i 4 3,5 3,51 1,53

fulsn 29,1 18,2 19,1 17,4 69,23 17,2

dA&
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Knn*noHBHT S irennreffi

PoanoAin Ba spycaMtl crigvntr, utro Ba[ac qfiHKy Bpocrae Bropr4 AoHuBy, ran, Ha Hr4rrcnro qac-
rI4Hy AepeBa rpilnaAae 45 to Zn, Ha BepxHro - 25 7a PieHrqa Banacy qr{Hxy e nrcri ra nprpocri no
excoti HeBHarIHa. Buuarrco 5A /s :!inP,;n! r nopi upr4[aAae Ha ]rrdncHro qacrHHy AepeBa. Sanac MeraJry B
4epenrHi Bpocrae Bropu AoHrrBy, u1o ni4uonigae poano4iny Sirouacra

rf, lVlaprax3ur, arc i quHn, 6epe anrunuy yqacrb y 6ioreoxirvri'rHrax npoqeeax. Bin nxognrb Ao cx^ra-
Ay TKaHI,IX Bcrx pocJII4H, aue Kilucicts fioro y pistil,tx ctlcTeMaTrrrrHr4x rpynax cr4JrbHo niApiauantrca.
Marcruatrsa rciusricrl MapraHrlrc uicrnrrcs n qrronrasmi pocJrr4HHr4x rclitun. OcnosHrrMr,r

Synnqiaun Mn y pocJrrdgHr4x n.nirruax e rcasaria ra yrracrb B onr4cHo-Bignonurx pearqiax ra
$orocrHreai. OcrroeHnilIr cl4MrrroMavllr 6paxy Mn e unanar na mcri BrrAoB?rceHoi $opur, ari qacriure
npogBJlffIorbcfi Ba yMoBH BrrporrlyBanHff pocJrr4n Ha nap6onarurdx ra rop$'aaux rpyHqax [5].

Bmicr MapraHIIIo B pocJII4Hax, nrc oAHoro B roJroBrrr4x Siaio;rori.lnrlx eJreMeuTin, cranonurs 100n,
a iuogi li 1000n ur'$r-l. Posno4ir Mn n oprauax pocJrr{H nepinnorraipurali. I{e noffcHroerbcs Oioaoriq-
nuura oco6.ru4BocrsMl4 pionux nz4ia, )n[oBaMr4 BpocraHHE ra sMicroM MapraHrlro y rpynri. Mancu-
MaJIbHa niulttictt Mn nanonrqyerbcfi g rr4cri ra upfipocri. Tar n .nucri nrricr uapranrlro cranoBrrrb,
ur'rcr-l: 6epeau uoelacroi - 300-2700, rtlreua rocrpoJu4croro - 230, lyeuuvr vepsonoi - 215. V 6inl-
uocri AepeBHIdx uopig KoHrIeHTparIis Mn sHaxo,4r,rrbcfi B Merrgax ni4 10 go 200 ur.$r-r.

@iroroxcrqHa $onqenTpaqia AJrE MapraHrlro cranoBrrr 500 ur'rcfl. Miniua.nrnuft eilricr Mn
xaparcTepHl,rft 4na JII,Icrn nauopori '{orosiqoi - 2,5 ur'nr-r, Karnu}r asrrrariHoi - 5,7 wlr.rcr-I, arnuqi

BBmrraltnoi 6,3 nrr'rtr-l. HopnnaJrbnram BMicroM Mn AJrfl pocJrr4rr

Bnalfiaerbcfl 100 Mr'Kr-l a6o B Melr{ax ni4 10 ,qo 30S Mr.rrtr-l.

fAK AJr.fl pocJrraH He BcranoBJrer{o. Kpmwcqno}o Bna?Kagrbcs

Konr{enrpartrifl 300, $iroroncr{'rnoro noHa,& 500 Mr'Kr-t [4].
Ananis ilr,rroMoro Bmicry Mapraxrlro B KonfinoHenTax Si-

ToMacI4 rpa6a ceigururr, lr1o Mai{cmmaJrbui norcagnp{rrpx KoHUeHT*

paqii cnocrepirarurbcfi E nopi ra Jrr4cri 69,23 ra ZS.L sm'Kr*r

nignoni4Ho (ra6n. 1). Bnnict Mn y npnpocri, rixrcax re Aepetsr,lni
MarUH{e He nigpiaufi€Tbcfi i nnaxofiprrbcfr B Mex{ax nig X7,2 ,qo

t S,1 n,rr'Kr-l. 3a f;MeHLrneHHHnfi ffiHTCIsxsro Frvricry wraprersrlls

spreHr4 rpa6a $Bprl{aftmoro res0}f{H& poBrerrryBe"v{ B ptrAy: Kffipe

Bnsl*s Mn y Jrr,{*Ti Bwgnffiyerbcfi sropp{ gsntrsy, AJrfi Kfipt{ crso-

crepir&crbctr ssopCITrua a&ffiomcnciprxicra. &;xs rl.rucm re S*pemr,{}asd

1$;fiI

Tafinwgx 2, Bndcr Zn ra Mn n
pocJrr{HH{}cri' nigpocTy ra rpaB'flrtrG*
rrarepH!{KoBoro flpycy eKocHcremrr

$€F;eBH.H#,:

rBa6a 3nl,f,rraftHox o, Mr.Kr-t

Bua Zn Mn
ffi'xs nnaAenbxuft 2,63 13,7

3enesqyx xoBrufr 4,65 53,25

Konurnsx €Bpoueficrxrdft 4rg 47,25

ffirsrugs BBruqafiHa
AP

403 59,1 5

sKe B*JXOCHCTA 3,54 33,55
v

EgH SET4qAISHI&d 4,3S 2\,2
[-{am*p#Tb q*Jlosi.{a 4_21 33,8

K"isem rssrp0"xs{o?mfr 4,16 6S,S

l$$ru A0TS-$SSK" fTonuyxots& ra emsfrorEqm* rewNEnnifr, E&tS, h$pt{1ffi}. ffiv
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ri4iui.raerucn s6inrmennfi KoHqeHTpaqii rraerany n cepeAuifi qacrxsi AepeBa, a AJrfl Ephpocry Mamcr4-

MaJIbHe BHaqeHHg rrpl4rraAa€ Ha Hr{rrdHro. SaaHaqraMo, rrlo Konqer:rpaqin Mapraur{ro B KoMnoHeHTax
rpa6a 4anoi enocucreut{ BHaxoAr4rbcff B Me}fiax HopMr4, uanirr ,qeilIo aaHr4rreena. fllmoyrrft nuicr nrap-
raHIIto r uigpocri ra tpaa'Rno-qarapHr{noaouy npyci BHaxoAr,rrbca B }re?fiax HopMr!. Cnocrepiraerbcs
ni4euulenria nmicry Mn y nrnrqi aszqartHoi - 59,15 nar'Kr-r (Hoprrla - 5-20 ur'rcr-l).

Bailaucosrli poano4ir Mn A;rs rpa6a asrqafirioro cni,4vuru, ulo ocHoBur4fi aauac MeraJry goce-
peAllceHo n 4epenrui (80 7o), ulo signosiAa€ posno,qiny $irorvracn AepeBa {pNc. 6). Arcyuy.nnqiff Map-
raHIIIo cnocrepiraerbcfl B lcopi (10,7 /o Banacy), Ha srcy rpurraAae Jnfiue 2,2 7o 6iro*acr. Ba.narcoauill
poano4in Mn sa ffpycaMr4 ue ni4nonigae poano4iay $irorvraclr., TaK, Ha cepeAHro qacrr.{Hy AepeBa
nprrnaAa€ 53 /o sanacv MeraJry, a Ha BepxHro ra HrrrrcHro - 18 ra 30 9L' si.groeiArro. Ide noafiilosrbcs
e6inrireHHsM lconileurpaqii Mn e 4eperuui cepe4umi tracri4Hr{ AepeBa. Orxe Banac MapraHrtrn 4nfl
rpa6a epocrae B pflAy: pi.*rufi uprpicr ( nucrs ( rosrci ri.nnn < mecri rl.ntx < Kopa < AepeBr{Ha.

Eanaucowti poano4in Zn ra Mn mix 6ioruqHurvu ra a6iorrqnrlrr,r KourroHeHraMrr enocr,rcreMr,r
rpa6a anrvaftnoro. Anania 6anaHcosoro poano4i.ny qr{Hny ra Mapranrlrc B eroc}tcrerrai rpa6a cri4vurt,
IrIo ocHoBHa qacrlaHa Meranis ouaxoAr4Tbes B fpyuri (prc. 7). 9acrna rpynroBoro Banacy Zn y ga:aiilr

enocNcreui craHoBI4Tb gg,3 /o, n pocnruuili crc.rtaAosift aocepe4rrceno 0,6 9i, Ha rracrxy licoeoi nig-
crvrJrntr npldnaAae Jrr4rxe 0,I Vo. fiannir poauo4in ne niguoni4ae poano4iry Sirouacr n 4anili enocrrc*
remi, ocltilt$I4 qacrna xrsoi peqoBr4Hr4 craHoBrrrb 6,7 7o. Cnh eiAMiTr{T}r! ruo qacrria qr4Hny s 6ioruq-
nifi nounouenri ercocl,tcreun 6epeau nosrlcnoi craHoBrrrb 7 % (niraexxo-cxi4na orco.nur1a M. Klrena)
ra 6,3 /p (Einooaepcbfie .nicuuqteo, Pieaencrrcilfi upupo4urli aanoeiglilfii)" flr aaana.reHo panirue, qe
noflcnloerbcs 6iorori'ruutttu ocolnvtBocrsMrr piaurx nu4ie, yMoBaMr{ 3pocranns ra sMicroM Mapranrlro
y rpynri.

Bauancoeuli poauo4ia Mapranrlro s AaHirZ enocrcreui l'lalixe xe aiapiaxaerbcfl nig poauoginy
III4HKy (puC. 7). Malzxe 99,3 Vo sanacy MeraJry sHaxoAr4rbca a rp5rnri, traerKa ni4crunnu eraHoB'Irb
nrrue 0,03 Vo. Sanae Mn y 6iorraqHifi rcoMnonenri ercocucreMr4 cKJraAa€ A,7 Ec, rro e xapaKrepHrrM AJIff
6anaHcosoro poanogi.ny tlboro MeraJry s iHrur,lx enocrtcreMax (0,6 % - enocrereua 6epeau nosrcnoi
nin4enno-cxi4Iroi orcouuqi u. Knena, l,L /o - ercocffcrenaa 4y6a, Il}trrr,tnoser&ne .nicHrqrno, llturouup-
clrca o6nactr). 3a HaIuI4MI4 A&Hvtvrr , a6inaueuus qacrnr{ MapraHqro e 6ior[.rHili lrounoHenri erocxc*
reMtl cnocrepi.raerlca Jrr,rrue AJrfl nico6onorsHr4x JraH,qrrraSrin a mp$'mffr4 lpyHramu (13,2 /o,
Einooaepcrne .nicruqrno, Pienencrrcrft npr.rpo4urlZ aanoeignNn).
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OcoSnyaocrl poanoginy Zn ra Mn y KoMnoHeHTax exocl{creirm rpa6y aau,{af,xoro
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Puc, 7, Eanancoeu{l, poenodi.n Zn ma Mn nim 6iom,u,awLwu ma a6inmuwru&u rcornnawH,rnarnu enocucrnu,r.u zpa6a
eeuqail,uoeo

Bucnounu. Pinnomipnicrb poano4itry Zn ra Mn mirc nliHepaJrbnr4Mtl ruapaMr rpyHTy ra
HeBHarrHa r{acrna ix, rqo npnnaAa€ ua ricory ni4crunxy, a rarco)rc nignoei4nicrr $ouorru BHarreHHflM

cri4rrxm npo ixue nprlpoAHe [oxoA]rceHHn. Areyrvrynnqis uer:anin npilypoqeHa Ao ABox reoxirrriqnrx
6ap'epin (aruina reHerr4rrHr4x ropnsoHrin). S6inuueuHfl rracrril nairpaqifturx $opvr cuocrepiraerbcs y
nepxuix ilapax rpyHry (rynaycono-enrcsianrxilrl ropuaonr) i craHosrtrr,fo:Zn - go 40, Mn - 12.

Arcymynnqifl BaEcKr{x Meranie nepeBa}fiHo ni4bynaerrcfi y MoJroAr,rx opranax rpa6a. TIvtotrrilr
eMicr Merarie y opranax rpa6a BMeHrrryerbcfl B psAy: Ma Zn - npupicr > Jrr,rcrfi ) ronni ri.nnn ) no-
pa>ToBcririnrcr>AepeBr{Ha; ArsMn-Kopa}.nrcrs}ronnirinxu}npupicr}roecririrucu}
AepeBr{Ha. 3a eeprrnaJrbnr4M poanoghom KoHrleHrpaqis saxcnux ueranin BMenrrryerbcff aropu ,qoHr4sy.
*' Ba.nancoerft poano4i;r Zn ra Mn aaranom siAnoriAae poonoginy Sirouacra rpa6a i apocrae a
pflAy: Ana Zn - pi'trulZ npupicr I nwcra ( ronni rinrcr ( Kopa < roscri rinnu { AepeBr4Ha; AJrfl
Mn - pi'rnuft npnpicr ( tucrs ( ronni ri.nnu ( roecri rinru < Kopa < AepeBrrHa.

OcHosHa qacrr4Ha Zn ra Mn aocepeAlrceHa y 6ioruuuili ltounoHeuri eftocucreMr4 - 99,3 To.

Memue I /o 4ocni4ncyBaHrlx Barrcrux ueranin 6epe yracrb y rpoqecax Gioreoxiilli.{Hoi uirpaqii.
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PESIOME. ffcctegonano cogeprcaHrre raficeJrbrx MeraJrJroB B rcounorlexraxfi anocr,rcrembl rpa6a n

necocreusofi Borre o$pecrnocrefi r. Suera Onpe4erexu garcorrouepuoctra 6asaxcoBoro paenpegeaeurax Zn u
Mn nreargy Guoru'recnr,ru lr a6lrorx.reercr{M IcoMrroHeHTaMId Jrecxoro 6r,roreorleuoaa.

SUMMABY. the content of heavy metals in hornbearn ecosystem sampled within Kyiv Forest-Stepp

zone is explored. The regularities of Zn and Mn balance distrihution between biotic and abiotic levels of
the forest ecosystem have been studied.
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