VIK 504.054
I'. A. Kpoik, H. B. Tonkosa,

Jninponemposcvkuil nayionanvuuil yrieepcumem imeni Oneca I'onuapa

BIIJIMB BIAXOAIB BYI'JIEAOBYBAHHSA HA PO3ITOAL 1
HAKOIIMYEHHS COJIEHA Y TPYHTAX HA TEPUTOPIAX
PO3TAIIOBAHMX ITOBJIN3Y BI/IBAJIIB BYI'JIEJOBYBAHHSA

[poBegena ouinka BIJMBY BiaBaJbHUX maxTHUX mnopin 3axinnoro [oubacy, ski
CKJIAAYIOThCS Y BilBaJIM HA €KOJIOTIYHMIl CTAH IPYHTIB, po3TamoBaHuX No0u3y Binsaiis. [loxa3zano,
0 B  pe3yabTaTi mpouecy Mirpanii BOAOPO3YMHHMX CcoOJIell, fKi BHJIYroByHThcs 3 BigBaiis,
(opmyloThCSl 30HM 3 MiABUINEHMM BMICTOM  TOKCHYHHMX coJieii Ta BinOyBaerbesi TpaHcdopmanis
XiMIYHOrO0 CKJIay TPYHTOBOIO OKPHBY.

Knrouosi cnosa: BiBaibHI AXTHI MOPOJH, TPYHTH, TOKCHYHI 1 HETOKCHYHI COJIi.

HpOBeﬂeHa OLHEHKA BJIMAHUA OTBAJBHBLIX HIAXTHBIX NOPOJA 3anauHor0 Z[onﬁacca, KOTOpbIe
CKJIAIUPYIOTCH B OTBAJIbI HA JKOJOIHY€CKO€ COCTOSIHHE II0YB, PACIIOJIOKEHHBIX BOJIM3M OTBAJIOB.
HOKa3aHO, 4yTO0 B pe3dydabTare I1pounecca MHUIrpalud  BOJAOPACTBOPHUMBIX co.rleﬁ, KOTOpPbIE
BbIIIC/IAYUBAKOTCH M3 0TBAJIOB, q)OpMI/[pyIOTCﬂ 30HbI C MOBBLIICHHBIM COAECPKAHUEM TOKCHYHBIX
cote u NpoOUCXOaUT Tpchd)opMamm XUMHUYECKOIro CoCTaBa NMOYBEHHOI0 IIOKPOBAa.

Kurouegvle cnosa: OTBaIbHBIC MAXTHBIC OpPOABbI, IMMOYBbI, TOKCUYHBLIC U HETOKCUYHBIC COJIN.

The estimation of influence of dump mine breeds of Western Donbas, that is warehoused in
dumps on the ecological state of the soils located near-by dumps, is conducted. It is shown that as a
result of process of migration of water-soluble salts that is lixiviated from dumps, zones are formed
with enhanceable maintenance of toxic salts and there is transformation of chemical composition of
the ground cover.

Key words: dump mine breeds, soils, toxic and untoxic salts.

Beryn. BumoOyTok KOpHCHUX KOTAlHMH CYNPOBODKYETHCSI BHHOCOM Ha JCHHY
TIOBEPXHIO 3HAYHOI KIJTBKOCTI TiPCHKUX TOPIM, SKi CKIAAYIOThCS Yy BUTIISAII BiJBaJiB Ta
TEepUKOHIB. YacTKOBO BIXOIM, IO CKJIAAYIOTHCS BHKOPHCTOBYIOTHCSA y OyIiBHHIITBI
namoO, sIKi OropoLKYIOTh pycio p. Camapu Ta BoBuoi, cTaBkiB Ta st OyIiBHUIITBA JIOPIT.
TakuM YMHOM IIaXTHI MOPOAM 3aiiMalOTh 3HAYHY IUIOLLY Y TOMY YMCII 1 POAIOYHX
IPYHTIB Ta 32 YMOB JIOBTOTPUBAJIOTO 30€piraHHs iX Ha MOBEPXHI i Ji€r0 aTMochepHHIX
OMaJliB Ta KUCHIO TMOBITPS MiJUIATal0OTh HUIH HHU3II (PI3UKO-XIMIYHMX MPOIIECIB Cepe
SKHX Y TOMY YHCIi € mpouec BuiayroByBaHHs. [Ipu mpomy ¢GopMyroTbes MirpaiiiiHi
NOTOKH TIEBHOTO XIMIYHOTO CKJIaAy. YMOBHM PiBHOBard (hi3MKO-XiMIYHHX MpPOLECIB
OyZyTh BIUIMBAaTH Ha EKOJOTiYHy Oe3meKy MpWiIeriuX J0 BiJBaJiB TEPUTOPIH 1
CTBOPIOBATH PU3MKH IIOJI0 €KOJIOTIYHOIO CTaHy JCMOHYIYMX cepenouil [1, 2].

IMocTranoBka npobaemu. IlocTaHOBKA ITHOTO JOCHIKEHHS HEOOXiTHA Y 3B’ A3KY
3 THUM, IO BIAXOAW BYyriIenoOyBaHHS He TILIBKU 3aiMarOTh 3HAYHI TUIOMI POJIOYHMX
3eMejib, a K MMOKa3ajy Hallli MoNepenHi JOCIKeHHsS [3], 3a yMOB JOBrOTPHBAJIOTO
3HAaXO/KEHHS Ha TOBEPXHI MiAAraloTh MNpolecaM Cy4acHOTO BHUBITPIOBAHHA SIKi
CYIIPOBO/IKYIOTBCSI BAHOCOM XiMIYHUX PEUYOBHH.

Meta po6oTu. OmiHka BIUTUBY BiJIBaJbHUX IMIaXTHUX Topin 3axigHoro doHOacy,
K1 CKJIa{yIOThCS Y BIJIBAIM HA €KOJIOT1YHHMIA CTaH TPYHTIB.
BuxkiageHHs1 0CHOBHOIo matepiany. JlocikeHHs BKIIOYaJIM OAHOYACHHUHN BinOip mpoO
mopij 3 BifiBasliB Byrjiego0yBanHs 3axigHoro JloHOacy Ta rpyHTIB HA TEPHUTOPIsX, IO
3HAXOMATHCS Ha PI3HUX BIACTAHIX Bix BigBamy (Bim 50 M go 200 ™).

©T. A. Kpoik, H. B. Toukosa, 2013
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Jns  BW3HAYCHHS CTYNEHIO CKOJIOTIYHMX PH3WKIB 3a0pymHEHHS JTOBKULISA
HPOBOJIWINCE JOCHI/DKEHHS MIOAO0 BU3HAYEHHS XIMIYHOTO CKJIQXy BOJOPO3YMHHOTO
KOMITJIEKCY COJIeH sIK y TOopojax, Tak i y rpyHTax sik Oins BiAgBajiB, Tak i HA YMOBHO
YHUCTUX TEPUTOPISX, AKi mpuiiManu 3a (oHoBi. PoHOBI TepuTopil po3TamoBaHi Ois C.
AmnnpiiBka i c. [laptuzanceke J{HITTpOIeTpOBCHKOI 00IaCTi.

Ominka cOMBOBOTO CKIIAY TOPiA Ta TPYHTIB NMPOBOIMIACH 33 pe3yJabTaTaMu
XIMIYHOTO aHaji3y BOJHOI BUTS)KKHM 32 CTaHAApTHOI MeToaukor. [IpoBeneHo
CHUCTEeMHHU aHali3 3aKOHOMIPHOCTEW MEepEeTBOPEHHA XIMIYHOTO CKJIaay TPYHTIB IIif
BIUIMBOM MIaxTHHUX Topix 3axigHoro Jlonbacy y cucreMax: ,,BiIBajibHI MIAXTHI MOPOIU-
TPYHTH TPWIETIIUX TEPUTOPiii”, ,[PYHTH NPWIETIUX TEPUTOPI — TPyHTH (QOHOBUX
TEpUTOPIi”.

3a pe3ynpTaTaMH XiMiYHOTO aHalli3y BHKOHAHO PO3PaXyHOK COIBOBOTO CKJIAIy
npo0 BiBaJbHHUX IIAXTHHUX MOpiA. Pe3ynbTaTé po3paxyHKy MOKa3zalid, IO TOJOBHUM
YMHOM XIMIUHHMH CKJIQJ MOPiJ MpeICTaBICHUHN CyabpaTaMu Kajblilo 1 HATPilo, a TAKOXK
XJIOpUAMH MarHiro, HATPifO 1 B HE3HAYHHX KiTBKOCTSX TiAPOKapOOHATOM KaJBIIiIO.

[IpoBeneHmii MOPIBHANBHUIA aHANI3 COJNBOBOTO CKIAAy Tpo0 BigBaIbHHUX
IIAXTHUX TOPIJ] IOKa3aB, 10 3araJiIbHUN COJIEBMICT Y ITUX MOPOJaX BiAPI3HIETHCS OLIBII
HDK y 10 pa3is, ToOTO 3HaX0xuTHCA y Mexax Bix 0,078 % mo 0,950 %. Takum unHOM
cepefHiil COJEBMICT BiABaJIbHUX IIaXTHUX Hopix ckinaznae 0,52 %.

BcraHoBIIeHO, 1110 Y COIBOBOMY CKJIAJ BiJIBAIbHUX IIAXTHUX MOPiJ HaKOLIbIITy
YaCcTKY CKIAJal0Th CyJab(haTHI CIOIYKH: Cynbdar Hatpito 45,98 % Ta cynabdhaT Kaabllio
18,84 %. 3HayHO MEHIIy YacTKy B 3araJlbHOMY COJIEBMICTI CKJIQJarOTh XJIOPHIHI
crojiyku: xjopua marHito 12,46 % i xiopun Harpiro 9,87 %. Yactka rigpoxapOoHaty
KaJIBI[iI0 Y mopojax He mnepesuinye 6,4 %. Cynbdar martiro i rigpokapOOHAT HATPiO B
CONTOBOMY CKJaJi BiIBAJIbHUX IMaXTHUX TOPiJ MPaKTUYHO BiACYTHI. Takum YHHOM
BCTAaHOBJICHO, IIO0 B COJHOBOMY CKJIaJi BiJBaJbHUX IIIAXTHHUX IIOPiJ MEPEBAXKAIOTh
TOKCHUYHI COJIi, YaCTKa SIKUX BiJl 3araJIbHOI'O COJICBMICTY CKJIaJla€ B cepenHbomy 86,03 %.

JUJist OIIHKY BIUIMBY BiJIBAIbHUX IIAXTHUX TIOPiJ HA CTAH MPHJIETIIHX TEPUTOPIH
BUKOHAHO JOCIIKEHHS COJIbOBOTO CKJIaly TPYHTIB.

BukoHaHu#l neTanbHUEM aHalli3 COJIBOBOIO CKJIQJy I'PYHTIB, pO3TalllOBAaHUX OijIs
BiJIBaJIy JIO3BOJISIE 3POOMTH BHCHOBOK IIOJ0 OCOOJIMBOCTEH PO3MOIUTY COJiel Ha I
tepuropii. Tak, HaiOinpla YacTKa BiJ| 3arajdbHOTO COJIEBMICTYy NPUXOIUTHCS Ha
cynedar Harpito. Bmict miei com B rpyHTax ckmamae Bim 8,83 % mo 13,15 % Bing
3aranpHOrO cosieBmicty (10,99 % B cepennbpomy), MmO y 5 pasiB MeHIe, HIX il BMICT y
BiJBAJIbHUX LIaXTHUX nopoaax. CynbdaTh MarHiro i KaJbLil0 B OCHOBHOMY BiJICYTHI.
[IpoBenenmii aHai3 BMICTY XJIOPUIHHUX CIIOJIYK y TPYHTaX IOKa3aB, IO XJIOPUI KaJIbLIi0
MPAKTUYHO BIJCYTHIM, a BMICT XJIOPUAY HATPil0 HA AUIAHIN OUIS BiABally CKJIaga€ Bif
0,142 % no 0,307 % Bin 3arajabpHOrO CoNeBMICTy. Yci mpoOW TPYHTY BiiOpaHi HA MiJISHII
Oing BiIBay MalOTh Y CBOEMY CKIIafi OikapOOHAT KalbIliF0, YACTKA SKOTO 3MIHIOETHCS
Bix 5,3 % mo 19,26 %. IlpoBeneHuit aHai3 103BOJISIE 3pOOUTH BUCHOBOK, 1110 SIKICHUI
CKJIaJ| Ta HAsBHICTb TOKCHYHUX COJIEH Yy TpyHTaX, IO 3HAXOJIAThCS OiNs BijgBaly,
XapaKTepU3yIOTh IMpolecu cojienepeHocy. KinbKicTh TOKCHYHHMX COJIeH y IpyHTax Oijis
BiZIBaJIiB MPAKTHUYHO CIHIBNAAa€ 3 KiJIbKICTIO TOKCHYHUX COJie y mpobax BigBaJIbHUX
HIaXTHUX TIOpiT i B cepefHboMy ckianae 84,8 % Bin 3aranpHOro coneBmicry. Lle
MiATBEPDKY€E BIUIMB BiABAJBHUX TOPiA, SKI CKIAAYIOThCS y BiBalM 1 JTOBrOTpUBAIMN
TEpMiH 3HaXOATHCS HAa OBEPXHI HA XIMIYHUI CKJIa] TPYHTIB.

BusiBiieHo, 1110 COJIBOBUI CKJIaJ IPYHTIB, SIKi 3HaXOIAThCS Ha BigcraHi 10 200 M
BiJl BiJIBaJIy SIKICHO BiJIPi3HSETHCS OT COJILOBOTO CKJIy BIJBAJILHUX IIAXTHHUX IMOPIT 1 B
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OCHOBHOMY TpeACTaBJICH TiApokapOOHATaAMU KaJBIIO 1 HATpito, CynbdaTroM HATpio i
XJIOpUAAMH MarHIO 1 KaJIBITIIO.

Buxonana moOpiBHSUIBHA OIIHKA  PO3MOMUTY COJEH Il TPYHTIB (HOHOBUX
TEpUTOPii 1 TpyHTIB Oins Biasamy. Ilpu oMy BUSIBICHO, IO Y COJBOBOMY CKJIaji
TpyHTIB (OHOBHX TepHTOpii HalOIbIIa dYacTKa BiJg 3araJlbHOTO COJIEBMICTY
MPUXOAUTECS Ha OikapOOHAT KaibIlifo, MIHIMATEHUAN BMICT SKoro ckiaamae 24,4 %,
MakCcUMaNbHUH - 46,15 % 1 cepenniit 35,27 %. OCKINBKY y pO3MOILI COJNIel y TPYHTax
(hoHOBUX TepHUTOpili mepeBakaluUM € OiKapOOHAT KalbIilo, TO BiJNOBIIHO YacTKa
cynedaTy HaTpito ckianae mumre Bix 2,92 % mo 7,95 %. 3HaiineHo, mo cepenHs YacTKa
TOKCHYHHX XJIOPUJHHX CIOJIYK y TPYHTax Ha ¢oHOBHX AinsHKax ckinaxae 0,012 %, mo
y 20 pa3iB HUKYE YACTKH i€l 3K COMi B Mpo0ax TPyHTIB Oinist BiaBamy.

[Ipu mpOMy cymapHWii BMICT cojeil y TrpyHTax (OHOBHX TEPHUTOPIA B
cepenapoMy ckimagae 0,11 %. BcraHoBieHO, [0 HA MPWIETIIMX 10 BiIBaly TEPUTOPISX
npoTd (OHOBHUX IUISHOK CIIOCTEPIraeThCsl MiABHILEHHS COJEBMICTY Yy TpYHTax, sKe
nocsirae 5 pasiB. Lle miaTBepaKye BIUIMB BiJBaNiB Ha (pOpMYyBaHHS CONBOBOTO CKIaLy
TPYHTIB.

TakuM YHMHOM, JOCHIDKEHHSI PO3MOAUTY COJed y mpo0ax mopij i rpyHTIB Ha
pi3HOi BificTaHi BiA BiABally MOKa3ayo, IO y Mipy HAaONMKEHHS [0 IIAXTHOTO BiJBaly
301LTBIIYETHCS 3arajibHa 3aCOJICHICTh TPYHTIB, @ TAKOXK 3MIHIOETHCS THIT 3aCOJIEHHS Y OiK
MOSIBH 3HAYHOI KIIbKOCTI TOKCHYHHX CIIONIYK - XJIOPUIIB 1 Cynbdaris.

[opiBHSHHS CKNamy cOJie y CHUCTEMI ,,BiIBAIbHI IIAXTHI MOPOIU — TPYHTH
MIPHUJIETIINX TEPUTOPii” MO3BOJSE 3pOOUTH BHCHOBOK, IO y 30HI 200 M Oins  BigBairy
(hopMyeTbcs 30HA 3MIHHU SIK SKICHOTO TaK 1 KUTBKICHOTO COJBOBOTO CKJIAIy TPYHTIB. Y
nopsaky — yOyBaHHS BMICTY y BiIBaIbHMX WIAXTHUX IOPOJAaxX COJi yTBOPIOIOTh
CHIYIOUHH P

Na,SO, > NaCl > Ca(HCO3)2
B Toli xe wac y rpyHTax Ha IIISHIN OUIA BigBaiy IEH psj Mae CYTTEBO BiJIMIHHUH
BUTJISIL:

NaCl >Na,SO, > Ca(HC03)2

TakuM 4rHOM, MOXKHA BBaXKAaTH, IIO SKICHI 3MIiHH Y COILOBOMY CKJIaJli TPYHTIB
CYNPOBOPKYIOTHCS KIIBKICHUMUA 3MiHaMU. BUSBJICHO, 10 BMICT CyJib(aTy HATpilo y
nopoJax BiJBady B 4 pa3ul MEPEBHIILYE BMICT Cyab(aTy HATPIO y IPYHTAX NPUIETIHX J0
BifgBany teputopii i cknagae 0,129 %. Ilpu npomMy BMICT XJIOpHILy HATpilO y mopojax
ckianae jumie 0,03 %, Mo Ha MOPsI0K MEHIIE, HiXK BMICT XJIOPUAY HATPIil0 HA TIPHIIETIION
110 BijBany Tepurtopii. Ha mijcTaBi oTpuMaHMX JaHUX MOXKHA BBaXKaTH, IO 3MiHA THUILY
3aCOJICHHS TPYHTIB TNPWJIETIIMX 0 MIaXTHOTO BiJBAJTY IOB'I3aHE 3 BUCOKOIO MirparmiifHOIO
3/IaTHICTIO XJIOP-i0HA.

OnHouacHO y TpyHTax (OHOBOI 1 JOCHIIKYBaHOI TepUTOpii Oiist BigBamy
BiOynHMCS 3MiHM HE TUIBKM THITy 3aCOJICHHS TPYHTIB, a 1 CTYIEHIO 3aCOIICHHS.
[lokazano, mo 3a Mipor HaOMWKEHHS 10 BiABady KJAaCc  3aCOJEHOCTI T'PYHTIB
3MIHIOETHCS BiJl HE3aCONICHUX :

Ca(HCOs3); > NaCl > Na,SO, (rpyutu HhOHOBHUX TEPUTOPIi) i IEPEXOAUTH 110
KJIacy CepeHbO- i CHIIbHO3ACOJICHHUX.

NaCl >Na,SO, > Ca(HCO3), (rpyHTH MpUIIETIIHX [0 BiBAIY TEPUTOPIK).
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Ha mimcraBi 1mporo Mu BHUOpamd B SIKOCTI IOKA3HHKIB 3aCOJEHOCTI TPYHTY
XJIOpUIH 1 cynbdaTu HaTpito (puc.1).
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1 — mpo6u rpyHTIB 3 pOHOBOI AinsAHKH I

2 — ipoOu TpyHTIB 3 poHOBOI Hinsgakw 1I;

3 — mpoOu TPYHTIB 3 AUIAHKH OLIS IIAXTHOTO BiBaIY;
4 —poOu TOPiJ 3 MAXTHOTO BigBaNlYy.

Pucynoxk 1 -Bmict coneit Ha (hoHOBUX (UHCTHX) AUITHKAX Ta 3a0pyIHEHUX TEPUTOPISX

OpepkaHi pe3ysIbTaTH JOCTIKEHb JO3BOJISIFOTh 3POOMTH BHUCHOBKH, IO ITiJT
BIUTMBOM MITrpallifHUX IOTOKIB, SKi YTBOPIOIOTHCA B TPOIIEC BUIYTOBYBaHHS 3 TOPif
coliell y JOBKIIIS HATXOAWTh 3HAYHA KUTBKICTh TOKCHYHUX COJIEH, TaKHX SK Cynmb(ar
HATpil0, KUIBKICTh SIKOTO MiABHIIYETHCS y TOPIBHAHHI 3 ¢oHOBHMH y 3,5 pasu Ta
XJIOpHUIY HATPIilO, 332 PaXyHOK SKOTO BiAOyBaeTbcs Ime OuTble 3a0pyIHEHHS TPYHTIB
npuOIM3HO y 6 pa3iB. Takum dnHOM JOBeeHO Oe3nepeTHnil BIUTHB BiIBaTbHIX MIAXTHUX
nopix Ha Takuid 00‘€KT JNOBKULIA AK TpyHTU. [lpiopuTeTHHMMH 3a0pyqHIOBaYaMH €
cyibpdar u XJIOPHUI HATPIIO, SIKi CTAHOBIISITH OCOOJIMBY 3arpo3y TPyHTaM OCKUIBKH BOHH €
HANOUTBIIT TOKCUYHUMHU ISl POCIIHH.

Onepkana sKicHa 1 KiJbKiCHa OI[iHKa BIUIMBY HIAXTHUX TOPiJ Ha XiMiYHUH
CKJIaJI TPYHTIB, fAKi 3HAXOAATHCs OLIs BiJBaNIB, siKa y3arajibHCHa BBEJCHHSAM TaKOI'O
napameTpy sk 3amnac coineld. Lleii mapameTp 103B0OJIsIE MPOTHO3YBATH €KOJIOTIUHI PU3UKU
3a0pynHeHHs Tepuropii. OLiHKa NPOBOIWIACH U BEPXHBOI, CEpelHBOi Ta HIKHBOI
YaCTMHHU BifBaJly. Bu3Ha4yeHO, 10 3amac coyied y MOpOJi 3MIHIOETHCS 3a ILIOIICHO
BifBany. BepxHs yacTuHa BijBaiy 3acojieHa MEHINE HiXK cepe/Hs Ta HIDKHs. Tak 3amac
collell BepXHili 4acTWHU BiJBay 3MIiHIOE€ThCS B nianazoHi Big 0,08 r/m? no 0,14 /M .
[Toponau, ki CKJIaalOTh CEPEIHIO YaCTUHY BiJBAJly MArOTh OUIBIIMIA 3amac COJieH: BiJ
0,14 v/™M* 10 0,25 t/M°. Bpaxosyroui Bucokuii 1o 0,9 /M 3amac  coei y mopozaax
HIDKHBOI ~YaCTUHM  BiJBaJly MOJMJIMBUH MaKCUMaJbHHHA  BHHOC TOKCHYHHX
BOJOPO3YMHHUX cHodyk nocsirae 0,71 /m? (mo ckmamae 78,5 % Bim 3araabHOrO
coneBmicty). TakuM YHHOM MOXKHA TPOTHO3YBaTH, MO TPEHJ BHHOCY COJel
CHPSMOBAaHUM y HIKHIO YaCTHHY BiJBaJIy 3 MOAAJBIIOID MIrpami€lo i HaAXOMKEHHAM
COJIeH 0 TPYHTIB NPWIIETIINX TEPUTOPIiil.

Jnst Toro, mo0 MepeBipUTH HAIIl MPUMYIICHHS, MH PO3paxyBaJld BipOTiIHUMA
BUHOC COJICH, IKi MOXYTh 3a0py/HIOBATH I'PYHTH Ha MPHJIETIIHX JO IMAXTHOTO BiJBaly
TepuTopisix. IlpoBeneHi po3paxyHKH MOKa3aid, IO y TPYHTaX, SKi 3HAXOIATbCA Ois
BifBaJly Ha pi3HuUX Biacrausx Big BigBanry (Big 50 M go 200 M) BigOyBaeThbcs
HAKOIMYEHHS coJied y rpyHTax 1 ix 3amac Oyae miaeuiryBatucs Bix 0,21 r/m? o
0,41 r/m”. TIpOrHO30BaHMil BUHOC TOKCHYHMX BOZOPO3YMHHMX CONEH 3 MIAXTHUX TOPi
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Moske cknamata g0 0,37 /M? , T00TO 710 90,7 % Bix 3aranpHOTO coneBMicty. Lleii dakt
MiATBEPIIKY€E TIMOTe3y MIOAO BipOTiMHOCTI BHHOCY COJed Ta 3a0pyIOHEHHS HE TLTBKU
TPYHTIB, @ 1 1HITUX 00’ €KTIB TOBKIJIIS.

BucHoBku. TakuM 4YWHOM, Ha WiACTaBI MPOBEICHUX JOCTiKEHb, MOXHA
3pOOUTH BHCHOBOK, IO Tepedir (pi3mko-XiMIYHHX IMPOLECIB Y BiABAIPHHUX MIaXTHUX
moponax TpH CKJIAAyBaHHI iX Ha JEHHOI MOBEPXHI MPHU3BOAWUTH A0  3a0pyIHEHHS
rpyHTiB. Y 30HI Ha BiAcraHi Bif BigBamy a0 200 merpiB copmyBaBcs iHIIMA THIT
3aCOJICHHS TPYHTIB 3 MiJBUIIICHUM BMICTOM TOKCHYHHX COJICH, SKUW IIOB’SI3aHMMA 31
CKIIQJyBaHHIM [MaXTHUX TOpiA. Y pe3ympTaTi TMpolecy Mirpamii  TOKCHYHHX
BOJIOPO3YMHHHX COJICH y TPYHTax MPWIETJUX JI0 BiJ[Baly TEPUTOpid chopMyBaucs
30HU IiJIBUIICHOTO COJEBMICTY 3 HAKOTMUEHHSIM TOKCHYHHUX COJIEW TOOTO BiI0OYBa€eThCS
Tparchopmaris XiMigHOTO CKJIaxy TPYHTOBOTO MOKPHBY, IO HECTIPUATINBO BILITMBAE HA
€KOJIOTIYHHUI CTaH TePUTOPIi.
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