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I pencrarieno nceneposanme crapeiimero na Ypaie Kuzenonckoro yromsoro Gacceiia, pacnomnomenHoro na
teppuropun [lepmeroro kpas. OrMeueHo, yro paspaboTka MecTtoposeHnii yris jJimiach ooiee 200 ser. Yera-
HOBIEHO, 4T0 B Hadane Y90-x rr. XX B. o0bequnenie Kuseiyroiap npusnano HepeHTabeIbHbIM BCIEICTBIE TOTO,
aro B niepuoj 1992—2000 rr. 3akpbLinch Bee yrienoObIBarolie npenpusaTs oobeuHenns. [Tokazano, aro 3a-
KPbITHE MIAXT HE PEIIILIO DKOMOTHYCCKIX TPOOIEM TeppuTopii. BbIABICHO, 4T0 KICIbIE BHICOKOMITHEPAIN30BaH-
HbIE€ MIAXTHDIE BOJIBI CTATIN CAMOIIPON3BOIBHO MMOCTYNATH HA MMOBEPXHOCTD M 3arPA3HATH PERN. OnpeueneHO, 91O Ha
3HAYNTEIBHBIX TO TUIONIAJIN TEPPUTOPUAX HOPOJHBIX OTBAIOB, MPOMILTOMATOK IHAXT U MPIIICTAIONNX TePPUTOPHU-
AX OTCYTCTRYET TTOYBCHITO-PACTUTEILHBII €O, 9T0 TPeGyeT IMPORENIEHNS PeKYIRTHRATIMONHLIX pador. Pacemorpe-
HBI XUMITYeCKIe I MITHEPAIIOTHYeCKIe 0COOEHHOCTI 3eMelTh, HAPYINEHHBIX B PE3YIIbTaTe MPesRAEro copoca KNCIbix
MIAXTHBIX BOJ HA TeppuTopnn KusemoBekoro yroipHoro Gacceitna. ceaenoBan HANGOMBIII 10 TIOMIATH YIACTOR
npeskHero BoocGpoca niaxtel [1Tnporosekas, KOTopbiii chopMIPOBAIICs BO BpeMst paboThI IIAXTHI, KOTJIA KIICJIbIe
MIAXTHBIE BOJII IIPHXOIIIOCh OTKAYNBATH U cOpAChIBATh HA OBEPXHOCTH [0 Oiuskaiiniero Bogoroka. [leraibnas
CheMKa TMOKRA3aNa, 9T0 MPOTAREHHOCT YIACTRA cocTaBlsAeT okomno 2 km, mmpuna — 100 m n Gonee. Boisieno, waro
TPYHTBI € 3arpA3HEHHOrO ydacTRa uMeloT kuciyio peaknuio cpenst pH 2,3...3,0. Bmecre ¢ Tem 3adurcupoBaso
TIOBBIIIEHHOE COjIep:KaHe MUKpoaleMeHToB-3arpsasuureieii Cu, Zn, Pb n Mo, XapakTepHbIX 111 IaHHOI Teppu-
Topin. V3yuen BepTURATBHBI paspes TeXHOTEHHBIX TPYHTOB Ha ydacTke 10 riyGiHbl 80 cM, B pesylbrare 4ero
OCHAPYIKEHO, 9TO TAHHbIE TPYHTHI ABILTIOTCA CyOCTPATOM, He IIPUTOTHBIM I pasBuTus pacrenmii. [lokasano, aro
CaMOIPON3BOJILHOTO 3aPACTAHNA HTUX YUYACTKOB He TPOUCXOINT, XOTA cOPOC NIAXTHBIX BOJ| HE OCYMIECTBIAETCA
y:ke orono 20 zet. llposenennoe neenenosamie MO3BOIMIO CACIATH BBIBOJ, YTO BBIHOC XUMIYECKHX DICMEHTOB ¢
HTHX YY9ACTROB € BOJIHBIMH TIOTOKAMM ITPUBOJINT K 3aTPA3HEHNIO TTOBEPXHOCTHBIX 1 TIOJ[3¢MHBIX BOJT, TIPIIETAFONIX
TEPPUTOPHIi, OOYCIABINBAET ACTPATALIIO CYIIECTBYIONMX dKocicTeM. OnpeeneHa HeoGX0IIMOCTb IPOBENCHIH
PCRYILTHBAINN HAPYIICHHBIX 3¢MeTb

Knroueewvte caosa: yZOJlebtft 6aCC€aH,' KucJbte waxniHole 600!)[,' 606006]300,' HapyweHHble 3eMJL; IMexXHoeeHHble epYyH-
mbult, H(’u’nzp(muaauuﬂ ZPYHIMOE; peryivimueayus; ymei)o(ibma; 6000HOCHDILL romnJjaerc, InOHh’O(/)uCnH])CHbt(’/ zui)pon’cudbt
eegaesa

The research of the oldest in the Urals Kizelovsky coal basin, located on the territory of the Perm region, is pre-
senled. It was noled that the development of coal deposilts lasted more than 200 years. Il is eslablished that in the
early 90’s. XX century the Kizelugol association was recognized as unprofitable due to the fact that in 1992-2000
all coal mining enterprises of the association were closed. It is shown that the closure of mines did not solve en-
vironmental problems of the territory. It was revealed that acidic highly mineralized mine waters began to flow
spontaneously onto the surface and pollute rivers. It is determined that in soil areas that are significant in the area
of rock dumps, industrial sites of mines and adjacent territories, there is no soil-vegetation layer, which requires
reclamation work. The chemical and mineralogical features of lands disturbed as a result of the previous discharge
of acid mine waters on the territory of the Kizelovsky coal basin are considered. The largest area of the former
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spillway of the Shirokovskaya mine was investigated, which was formed during the operation of the mine, when
acid mine water had to be pumped out and dropped to the surface to the nearest watercourse. Detailed survey
showed thal the length of the sile is about 2 km, width — 100 m and more. Il was revealed that the soils from the
conlaminaled area have an acidic reaction of pH 2,3 ... 3,0. Al the same lime, an increased conlenl of trace ele-
ments, Cu, Zn, Pb and Mo, characteristic for this territory was recorded. A vertical section of man-made soils in
a section up to a depth of 80 cm was studied, as a result of which it was found that these soils are a substrate not
suitable for the development of plants. It is shown that spontaneous overgrowing of these sites does not occur,
although the discharge of mine waters has not been carried out for about 20 years. The carried out research led
to the conclusion that removal of chemical elements from these areas with water flows leads to contamination of
surface and groundwaler, adjacent territories, causing degradation of existing ecosystems. The necessily of re-
cultivation of disturbed lands is determined

Key words: coal basin; acid mine walers; spillway; disturbed lands; technogenic soils; neutralization of soils; reclama-

tion,; coal mining, waler-bearing complex; fine iron hydroxides

Cmpeﬁmuﬁ na Ypaie RusenoBcruii yrosb-
HBIE Gacceiin, e 1o0b™a yris Hayainach
ewe B koHue XVIII B., pacnogaosken na rep-
puropun Ilepmeroro kpasa. On ysroii nomocoii
BbITAHYT B MEPUMOHAJILHOM HAIIPABJICHUN 1
umeeT npotAkennocts 6oiaee 100 kM, a 1mm-
puny — 15...20 gm.

B nepBbie gecATHIETHA OCBOEHWA YrOlb-
HBIX MECTOPOYKICHUIT 1I00bIYa YIis Bejlach B
HeOOIBIMX 00heMax /Ui  YIOBIETBOPEHHs
crnpoca MeCTHbIX npenpuATHii. V3nadaibno
TOIYKOM JIsi AKTUBU3AIMN YIIET00bIYH 10-
CIY;RUJIO CTPOUTEILCTBO TOPHO3ABOJICKOIT HKe-
neanoii joporn B 1879 r. B naanneiimem 3na-
YUTETBHBIN POCT JOOBIYH YIVIA MPOHCXOIII B
TOJIBI TIEPBBIX TATIIIETOR W BO Bpemsi Beamkoii
OreuecrBennoii Boiinbl, Korjga [londace ObLI
3axBaden (panmicramu, a crpane st Hooe/ bl
TpeboBasicsi yroib. B 1miepBbie OCICBOCHHBIC
JEECATIIIETHS 00BeMbI JTIOOBIYN TaKKe POCII,
HO 3aTeM M3-3a CJIOKHBIX Teolloro-TUpore-
OJIOTWYECKNX WM TOPHOTEXHWYECKUX YCIOBHIi
POCT OCTAHOBWJICS, & 3aTeM U BOBCE IOCIC-
nosasio cumskenne 1oopran. B 90-e rr. XX B.
paspaborka ymisi B KusenoBckom Oacceiine
npusHaHa HepeHTabelbHOl, BCJAEICTBHE TOTO
g1o 1o 2000 r. Bee maxTel oObenmHeHNA Rit-
3€ITYTOID OBLTH 3aKPHITHI.

JaKpeiTHE 1MIAXT HE PENIIo dKOIOTIYE-
CKUX mpodaem Tepputopun. [laske i kpyn-
HBIX pek, npuTokos Ramsl u Yycosoii nocro-
ANNO (PURCUPYIOTCA DRCTPEMAITBIO BBICORTE
YPOBHU 3arpsA3HeHus BOjbl [8] M ITOHHBIX
otnoskenuii [7]. OcHOBHBIMA WCTOYHWKAMH
3arpA3HCHHS B HacToAlIce BpeMs ABIAIOTCA
RUCIbIe TIAXTHBIE BOJIbI, CAMOIPONBBOIBIO

n3AMBAIOIIMCCA Ha 1OBEPXHOCTH. Bwmecre c
HUMH B pekn ioerynaet Goee 90 % or obiiero
roimuecta 3arpasaureneii [9]. Jlocratouno
OIILYTHMO, XOTS 1 B MEHBIITIX Macnrradax, mpo-
UCXOJUT 3arpA3HCHUE PEK 3a CYeT CTOKOB 03
HOPOJIHBIX OTBAIIOB YTOJLHBIX MIAXT, KOTOPbIE
1o 1wronajn 3aunmaror coiee 300 ra [1; 2.

Eme ogamM MOIHBIM WCTOYHWROM 3a-
I'PA3HCHUA  OKPY:RaoLIeil cpejibl ABJIATCA
YUYACTRU TIPERHEro cOpoca KUCIBIX MIaXTHBIX
Bofi. lllupuna HAPYIICHHBIX YHaCTROB MOKRET
nocturath 100 M n Gonee, MPoTAKEHHOCTH —
10 1...2 kM. O6Gmias mwiomass y94acTroB mpe-
Bormaer 50 ra. IlouyBenHo-pacTureanHbrit
cJIoil 3nech oTeyTeTByeT. BepxHsasa yactb pas-
pesa TpejicTaBIena JIETIOBHAILHBIMI  CYT-
JMHRaMHU, M3MCHCHHBIMHU TI0]I BO3jieiicTBHEeM
RUCABIX maxTHeiX Boj. llpensapurenbhbie
ncelIeloBaHusA TIOKA3ali, YTO BOHASA BBITAK -
Ka CyIIIMHKOB NMeeT Kucinle snavenns pH~3,
BBICOKOC cojfiepskaHue cylibgaroB, Keaesa,
ATIOMWHNSA, TARETBIX MeTamion [4 ]. [lanmnie
TPYHTBI ABISAIOTCS CYOCTPATOM, HE IPUTOTHBIM
s passuTus pacrernuii. CaMonponsBoIbHOTO
3apacTaHus dTHX YYacTKOB HC IPOMCXOJUT,
XOTs1 ¢OPOC NIAXTHBIX BOJ| HE OCYHIECTBISIET-
cay:ke 17...25 mer. BeiHOC XUMIYECKUX d1e-
MEHTOB € 3TUX YYACTROB ¢ BOTHBIMU TTOTORAMU
HPUBOINUT K 3arPA3HCHUIO OBCPXHOCTHBIX U
TO/IBEMABIX BOJT, MPUIETAIONNX TePPUTOPHIi,
o0ycIaBauBaeT JACrpaganuio CyIecTBYIONMX
arocucrem |3 ].

B muposom macmrraGe mpodiema Hapy-
MIEHHBIX 3eMedTh He ABIATCA HOBOIT 1 pacema-
TpuBaercss MuHorumu apropamu. [lomoOHas
npobnema 3aurcnpoBana B Bepxmecnies-
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CKOM YTOJIbHOM Gacceiine, KoTopblil HAXOUT-
ca B [oasmie m Yexun [7 ], a Takske B mpoBHH-
nun lyiiuzkoy B Rurae [11].

Hecenedosanue yuacmia npeacnezo 60-
docopoca waxmot Hluporoscras. 1llaxra
caana B 9keruryatammio B 1945 r., 3arpbiTa —
B anpeie 1997 r. [6].

B oGBojtHEHUN 1HAXTHI OCHOBHYIO POIIh
Urpaiim  TPEeUUMHHO-IUIACTOBbIE  10I3€MHbIe
BOJIbI YITIEHOCHOIl TOJINU, HPHYpPOYEeHHbIe K
navyramM RBapueBbIX HHECHAHUROB. 3Ha‘II/ITeJH)-
HO MelbIne B (DOpMUPOBAHNAN ITAXTHOTO BOJO-
HPUTOKA YYacTBOBAIM TPEUIMHHO-KAPCTOBbIE

BOJIbl BUBEIICKOr0 BOJIOHOCHOTO KOMILIekca. B
1977—1996 rr. MmakcuMaJIbHBIIT MPUTOK BOJIBI
B miaxry cocrasisut 2675 m? /4 (maii 1981 r.),
MITHUMAIbHBIT — 560 M* /u (saaBapp 1996 1.),
cpeanerojiosoii — 707...1081 m?/u.
Bomoorms maxrel 6611 000pYIOBaH Jie-
PEBAHHBIM KOPOOOM 0T MecTa copoca j1o p. TTo-
aynennstii Kuzen. Co BpemeneMm kopod mipm-
HieJl B HEroJHOCTb, a NaXTHAA BOJA CTeKaja
110 3eMHOIl MOBEPXHOCTH, B Pe3yJbraTe 4ero
chopMuUpOBaICH 3HAYUTEIbHbIIA 110 IL10111AJI1
YYacTOR HapylmieHHbIX 3emelb (puc. 1).

Puc. 1. YdacTok npexHero cépoca K1C/bix LaxTHbIX BoA LWaxTsl «LLinpokoBckas» / Fig. 1. Site of the former
discharge with acid wool waters on the Shirokovskaya mine

Jleranpnaa cpeMra oObeKTa IMokasalia,
4TO YYacTOK BBITAHYT B CeBepo-3arajHoM
HallpaBJICHUU OT IIPOMILIONIAJIKI IIAXThI J10
p. loaynennstii Kuzen. Ilporswennocts
yYacTKa COCTaBIACT OROJIO 2 KM, HINpUHA —
100 m n 6osee (puc. 2).

Ha maxre «ITIuporoBcras» B OlUH U3 Tie-
PHOIOB TTPOBOJIMIIACH HefiTpaiIn3arys maxr-
HBIX BOJI. B pesynprare Ha ydactke cOpoca

AKKYMYJINPOBATOCh 3HAYNTEILHOC KOINYe-
CTBO TOHKOJIUCTIEPCHBIX THIPOKCHJIOB 7KeJle3a.
B eBA3H ¢ 5THM 0COOEHHOCTBIO HTOTO YYACTRA
ABJIAETCA TO, YTO Ha MeTamMop(u30BaHHbIX
CYIIIMHRAX 3aleraet ¢J10il TeXHOTeHHBIX TPYH-
TOB MomltHoOCThIO 10 1 M, mpejcraBiennbrit
TOHKOJHCIICPCHBIMI THIPOKCIIAMU #KelIe3a co
meGHeM, JIPeCBOil M MECKOM TTOPOJ TAXTHBIX
OTBAJIOB.
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Puc. 2. Cxema HapyLueHHoro ydactka / Fig. 2. Scheme of disturbed area

Jlia n3ydenns cBoiicTB U coctaBa TEXHO-
TCHHBIX OTIOKRCHUIT U KBMCHCHHBIX CYTIIMHKOB
oroopano 36 npod rpyHTa Ha mecTH noneped-
HBIX TPO(PWIAX, PACIIONOKEHHBIX paBHOMEP-
HO 110 BCEMY YYACTRY.

AHalIN3 BOTHOII BBITSAKKU HOKa3ajl, 4TO
TPYHTBI € 3arpsA3HEHHOTO YYacTRa WMeloT
RUCIYIO peaknuio cpenbl. Bonoponnbiii no-
KaszaTellb BOTHOI BBITSIZKKHM TPYHTOB MPo(u-
aA, OMLKAINICIO K MCTOYHHRY 3arpA3HCHUsA
(maxre), cocrapiaser 2,3...2,6. C ynanenn-
€M OT IPOMILTONAIKNA OH He3HAYHTEIHHO T10-
BBITNIAaeTcA, W Ha Mpopire, PactoiIoReHHOM
Boaiae p. llomxynensslii Rusea, cocrasiser
2,7...3,0. Conepskanne BOJTOPACTBOPIMBIX
cojieil BOMM3N WCTOYHHKA 3arpAsHEHUs CO-
crapisiet okolnio 3 v/kr. Ha npodpmnsax, pacrno-
JoskeHHbIX Boalne p. Ilomynennsrii Kusex, ono
camsraeresi jio 1...1,5 r/kr (tadm. 1).

Ilo naHHBIM BaJoOBOrO CHEKTPAJIBHOTIO
arraum3za 1ra 29 aneMenTos, madIoIaeTes mo-
BBINIICHHOE COJIEPsRaHne MIKPOJIeMEHTOB-3a-

rpasnnTeneii, XapakTepHbIX JuI Ruzenos-
CROTO YTrOJILHOrO OacceiiHa. B TeXHOreHHBIX
rpynrax HaI/Iﬁﬂﬂb]l[I/Ie ROHIIeHTpannumn Ha6.]'[IO-
natoresa A Cu, Zn, Pb m Mo, conep:ranmne
KOTOPBIX COCTaBISIET B HECKOJIBKO pa3 Bblllle
(poHoBoro. B mopgeTHIaroOImMMX TEXHOrCHHBIX
rpyurax usMeneHmnbl€ CyINIMHKU TARRE 3arpsAa3-
HeHbl. OOBACHAETCA 9TO TEM, 9TO IPOUCXOTAT
MUrpanusa 3JeMeHToB U3 rmoBepxXHoCcTHOIO Tu-
JIPOKCUTHO-3KCIC3UCTOTO  CJI0Si TEXHOTCHHBIX
TPYHTOB B HUKellesKalie CYNIHHKA W aKkRy-
MYIAIIA UX B IMHIHCTOM cyberpare. Kpowme
TOTO, CyI'JII/IHKI/I ABIETIOTCA COpﬁeHTaMI/I TAMRE-
JBIX METAIIOB, TOKCHYHBIX IEMEHTOB U AB-
JIAIOTCA eCTEeCTBEHHLBIM ROMIINIEKRCHBIM T'€OXI-
MIYECKIM 0aphepoM.

Jlast onipesiesieHns M3MEHIHBOCTH Bellie-
CTBCHHOTO COCTABA TCXHOTCHHBIX TPYHTOB B
paspese mypa 1 mocnoiino oroGpansr TATH
1po0 1 MPoBejieH X peHTrenogas3oBblii aHa-
a3 (Tabu. 2).
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Tabauua 1 / Table 1

XunmMunyeckmnum aHanus BOAHOﬁ BbITH)XKU rPYHTOB y4acCTKa NnpexHero BoaooTiea WaxTbl
LLupokoBckasa / Chemical analysis of water extracts in the soils which from the site
of previous dumping on the Shirokovskaya mine

Homep Mecto CopepxaHue MOHOB B BOJHON BbITSXKKE, MI/KTF rpyHTa / Cymma Bopopac-
Ne Content of ions in aqueous extract, mg / kg of soil TBOPUMBIX coneu,
npoObl / | oTGOpa Npo6
"r/l" /| sample | / Place of Mr/t'(r/ s‘l’";)l"f
o : water-soluble
number | sampling HCO3 | Cl | SO4 | Ca Mg Feobu, | K+Na pH salts, mg / kg
CyrnnHku Ha yyacTkax oTHocuTenbHOro ¢oHa / Loams in areas of relative backgroun
1| ove | RIS 91 as | 203 | 54| 33 | o | 39 | 480 468
2 | w1 | MRBNST 91 as | 622 [109| 3 | o | 177 | 460 1080

TexHoreHHble rPYHTHI y4acTka npexHero Bogocopoca Lwaxtsl «LLnpokoBckas» / Technogenic grounds of the site of previous

spillway of the Shirokovskaya mine

3 | wa | MROOWRI/L 0 a1 | 1010 [109| 66 | 94 | 660 | 230 2890

4 | va | RGN/ 5 75| 1866 | 54| 38 | 76 | 780 | 244 2898

5 | wag | TROOWRNIL 0 6o | 377 (09| 33 | 8 | 485 | 239 2159

6 | ma | Moo/l g0 | a2 | 143 [ 109] 66 | 100 | 451 | 252 2054

7| ug | Mmedwel/ 0 62| 53 [109| 8 | o | 117 | 268 867

8 | 13 | MRodI/T 4o |gs| 1019 [109| 33 | 35 | 350 | 265 1642
Ta6auma 2 / Table 2

MwuHepanbHbliA cocTaB rpyHTOB Wypda 1 yyacTka npexHero B0400T/INBA LUAXThbI
«llnpokoBckasa»/ Mineral composition of the soil in the pit 1 from the site of previous
dumping on the Shirokovskaya mine

WHtepean MunepanbHbliii cocTae npo6si / Mineral
ot6opa, m . ] composition of the sample
/ Sele cti on Onucanue rpynta / Description of the soil E——
interval, m ucxogHas / initial after firing
Cyxvie necyaHUCTbIE CIMMLIMECS KOMOYKA KOPUYHEBOTO
0,0...0,03 1 CBET/O-KOPUYHEBOro LgeTa / Dry sandy clumps of rléﬁl%/GQo:g:ittze rﬁiﬁ%ﬁgﬁﬁé
brown and light brown
BnaxHas nnactuyHas rmHonofobHas Macca pko-Ko-
0,03...0,05 pruHeBoro, peixero upeta / Wet plastic clay-like mass of rléﬁ%/(gg?tﬁtze FI((;?AF;L}/G%?rﬁtze
bright brown, red color
0.05..0.15 Cyxas KoMKOBaTas NecyaHnCTas Macca TeMHO-KOpHYHe- Ksapu, / Quartz Fﬁiagl-}/(}?):fl:ittze
Boro ugeta / Dry cloddy sandy mass of dark brown color letut / Goethite Spoaut | Yarosite
BnaxHas koMkOBaTasi NECYaHUCTas Macca OT TEMHO-KO- Keapu, / Quartz
0,15...0,40 PUYHEBOrO 10 YEPHOTO LBETa C KyckoMm Lwiaka / Wet Ksapy, / Quartz letut / Goethite
lumpy sandy mass from dark brown to black with slag fpoauT / Yarosite
CunbHO yBNaXHEHHas NIacTU4Has MMHONOA00Has rﬁiﬁ%@gﬁﬁfe
0,60...0,80 Macca 0T TEMHO-Ceporo /10 YepHoro Lgeta / A highly Keapu, / Quartz Spoau / Yarosite
moistened plastic clay-like mass from dark gray to black P L
[ukkur / Dickit
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Pa3pe3 TexHOreHHBIX TPYHTOB B 30HE
BIIFTHNA RUCIBIX TMAXTHBIX CTOKOB CTPATH-
(punmposan. BepxHuii ropu3oHT ci10:KeH Tex-
HOTeHHBIMHI OCaJIkaMil PeHTreHoaMop(dHOro
TUIPOKCHIA 3Kejle3a M reTuTa. 3ajeralomniye
HOJ] HIM CYTIIMHKI MeTaMopdusyiores ¢ odpa-
30BaHMEM B HUX HOBOOOPA30BAHHBIX MUHEpA-
J0B — retuta n Aposnta [10].

Ha kocmochuMee, moinydeHHom ¢ 110-
mompio Tiporpammbl Google Earth, ywactor
upeskHero copoca maxroi <l HIupokosckass> or-
4eTINBO BUJIEH, BBUY OTCYTCTBUA TIOYBEHHO-
r0 MOKPOBA, & TAK:Ke BBICOKOTO COJEPIKRaAHMA
TTIIPOORICIIOB sKelie3a, ROTopbie MPIIAIOT To-
BEPXHOCTH APRO-KOPUYHEBbIii 1BeT (puc. 3).

0.5 1 e

Puc. 3. KocmocHuMOKk yyacTka npexHero copoca Laxtsl «LLinpokosckasi» / Space image of the former
discharge site of the mine “Shirokovskaya”

CpaBHenme rpanuil y4acTka Ha COBpe-
MEHHOM KOCMHYECKOM CHUMKE ¢ IUIaHOM,
COCTABIEHHBIM B TIePUOJl TIOCITe 3aRPBITHSA
HIaXThl, MOKA3AI0, YTO CaAMOIPOU3BOIBHOTO
3apacTanysl HapyleHHbIX 3eMelh He MPoNc-

Crmcok amrepaTypsl

xomut. JlanHas reppuropusi pedyer mposejie-
HUIAA TIPUPOOOXPAHHBIX MEPONIPUATHIT, BKIIO-
qaKoMuX HelTpaIn3anuio KIUCJAbIX TPYHTOB U
PeRYIBTUBAIMIO [ |.
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