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OBIIAA XAPAKTEPUCTUKA PABOTDBI

AKTYaJIbHOCTh TeMbl JuccepTanuu. PTyTh 001a7aeT yHHUKAIBHBIMU
F€OXMMUYECKUMH, OMOT€OXMMHUYECKUMU U TOKCHUKOJIOTHYECKUMU CBOMCTBAMHU,
oOyCIIOBJICHHBIMU ~ pa3HooOpazumeM (opM ee Murpanmud W CHErupUKON
TpaHcQopMaIM B MPUPOJTHBIX YCIOBUSX, MOBBIIICHHOW BO3MOXHOCTBIO TIEpe-
pacnpesenenus U OuorepeHoca B OKpY>Karollel cpefie, a TakKe MUPOKUM U pa3-
HOCTOPOHHUM CIIEKTPOM HETaTUBHBIX BO3JCHCTBHUI Ha >KUBbIE OpraHu3Mbl. Ilo
JUTEpaTypHbIM JaHHBIM, HaWOOJEEe OMACHbIE U KPUTHUUYECKUE HKOJIOTUUYECKUE
CUTYyallMM OBbUIM CBSI3aHBI UMEHHO C 3arps3HEHUEM Cpeibl OOuTaHus pTyThio. B
MOCJICTHUE TOBI BBISABICHBI OONIMPHBIC 30HBI TEXHOTEHHOTO 3arpsi3HEHUS ITHUM
TOKCUYHbIM MeTaiuioM B I'epmanun, Poccum, Kazaxcrane, Keipreizcrane u
VYkpaune [EpmakoB B.B., 2010; ®enopuyk B.I1., 1983; CaykoB A.A. u ap., 1972;
SAnun E.I1., 1992; CyepkynoB 3.A., 1979; Scheuhammer A.M. u np., 2007].

OnHoM W3 BaXHEHUIIUX MPOOJEM TCOXMMUUYECKON HSKOJIOTUM SBISETCS
UCCIIEJOBAHUE XUMHUYECKOTO COCTaBa OOBEKTOB OKpYXKalolled Ccpeasl B
YCJIOBUSIX MPUPOTHO-TEXHOTEHHBIX OMOT€OXUMHUYECKUX MPOBUHIIMKI. B Ouoreo-
XUMHYECKOM IHUKJIE PTYTU MOYBA SIBISETCS OJHUM U3 BAXKHBIX KOMIIOHEHTOB U
SABJISIETCS. HE TOJIBKO ACMOHUPYIOIIEH CPeNo sl pTYTH U €€ COEIUHEHUN, HO U
MCTOYHUKOM MOCTYIUIEHUS B IPYrU€ KOMIIOHEHThI SKOCUCTEM. Murpanus pTyTu
coBepIIaeTca B popMax pacTBOPEHHOM M razoo0pa3HOi, C B3BECHIO MOPOJ B
COpOMPOBAHHOM COCTOSIHUM M MEXAHUYECKUM MyTeM. AHTPONIOTCHHOE BIUSHUE
CYIIIECTBEHHO HapyIIAeT HOPMAIbHBIM OMOTEOXMMHUYECKUN MUK PTYyTH [SAHUH
E.IL., 1992; CaykoB A.A. u 1p., 1972].

PryTHas Ge30macHOCTh — OJIHA U3 DKOJIOTUYECKHX W COIMAIBHBIX MPOOIIEM.
Jlis ee perieHUs: TpeOYHOTCS KOMITIEKCHBIM MOHMTOPHHI OKPYXAIOIIEH Cpelbl U
OIICHKA PKOJIOTUYECKOTO COCTOSIHUSI PUPOTHBIX CUCTEM. OCHOBHBIMU UCTOYHUKAMU
3arpsI3HEHUS B UCCIIEAYEMOM PTYTHOW MPOBUHUMN XaWJapKeH SABJISIOTCS TOPHOPYA-
HBIA KOMOWHAT M XBOCTOXPAHWJIHMIIE. 3arpsS3HEHUE MPOUCXOANT MPHU MepepaboTKe
PYIbl, TEXHOJIOTUYECKUX MPOLIECCaX, a TAKXKE M3 XBOCTOXPAHWIMILA MpPU KIMMa-
TUYECKUX U3MEHEHUSIX U CTUXUUHBIX OJICTBUSX (BETPHI, OTIOI3HU U JIP. ).

Hear um 3amaum ucciaenoBanms. 3yduTh 3KOJIOr0-O0MOr€OXMMHYECKUE
OCOOCHHOCTH  TOYBEHHO-PACTUTEIBLHOIO  TOKPOBAa  PTYTHOM  MPOBUHIIUHU
XainapkeH Anaiickoro xpeoOra.

JlJiA 1oCTHKeHN Sl JAHHO 1eJIM NMOCTABJIEHbI CJIeYIOLINe 3a1a4M:

e IlpoBecTn aHanM3bl COAEPKAHUS PTYTH M JPYTUX MHKPOIJIEMEHTOB B
MMOYBEHHO-PACTUTEIbHOM MOKPOBE.

e OmnpenenuTh MHUHEPATOTHUUECKUNA COCTaB M PACTBOPUMOCTh KHHOBApHU
XangapKeHCKOTO MECTOPOXKICHUS.

e BbIsIBUTh MUKPO3JIEMEHTHBIA COCTAB OTrapKOB, OTXOJIOB XBOCTOXPAHWIMIIA
U ONTUMAJIbHYIO KOHIICHTPAIMIO KUCJIOT JUIsl YTUJIM3AlUU PTYThCOAEpKa-



IIUX OTXOJOB.

e Omnpegenutb KO3GOUIMEHTH OUOTOTHYECKOTO TMOTJIOMICHUS PTYTH U
KOPPESLNH.

e BrIsiICHUTH BOIIPOC O BO3MOXKHBIX PEAKIUAX PACTUTEIBHBIX OPTaHU3MOB Ha
3arpsA3HEHUS] U COCTABUTh KapTy-CXEMY ITOYBEHHOTO IOKPOBA MO y4aCTKaM
PTYTHOU NPOBUHIMN XaldapKeEH.

Hay4yHasi HOBH3HA NOJIYYEHHBIX pe3yJbTaTOB. V3ydeHO COBpEMEHHOE
COCTOSIHUE TOYBEHHO-PACTUTEIIBHOTO MOKPOBA PTYTHOW MPOBUHUMU XaWJapKEH.
VYcTaHOBNEHO coAepKaHue PTYTU U APYTUX MUKPOAIJIEMEHTOB Ha TEXHOTCHHBIX U
KOHTPOJIBHBIX  y4YaCTKax. YCTAHOBJIEHBl KAaK IIOJIOKUTENbHBIE, TaK U
OTpULIATEIbHBIE KOPPEISIUMM B CHCTEME «IoOYBa-pacteHue». OmnpeneneHa
pPacTBOPMMOCTh MMHEPAJIA KUHOBApH XaWJAPKEHCKOTO MECTOPOXKICHHS B
3aBUCUMOCTH OT 3HaueHuil pH cpensl. BbIsiBI€Ha pacTBOPUMOCTH OTXOI0B
XBOCTOXPAaHWIMIIA B 3aBUCUMOCTH OT KOHLEHTpauui KucioT. M3yyeH Borpoc o
BO3MOYKHBIX PEAKIUAX PACTUTENIBHBIX OPraHU3MOB Ha MOBBILIEHHBIE COAEPKAHUS
PTYTH U TSDKENBIX METauioB B cpeae. CocTaBlieHa KapTa-CXxemMa IOYBEHHOTO
ITOKPOBA PTYTHOM NPOBUHIMK XalAAPKEH 10 yYaCTKaM.

IIpakTnyeckass 3HAYMMOCTH MOJYYEHHBIX Pe3yJbTaToB. Murpanus
pTYTH B OOBEKTax Ouocepbl MMEET Ba)KHOE TEOPETUUYECKOE U IMPAKTHUECKOE
3HAUYEHHUE B PETHOHAIBHOM M Tio0ambHOM MaciuTtabe. [lomydyeHHble TaHHBIC
WCIIOJIB3YIOTCSL B baTKEHCKOM TEPPUTOPUATIBHOM YIIPABJIECHUU T'OCYIAPCTBEHHOTO
areHTCTBA OXpaHbl OKpYXKAlOLIEW Cpeabl M JIECHOTO  XO3AWCTBA  IpHU
[TpaButensctBe KP (AkT BHeapenus Ne 01-81320 ot 30.10. 2018 r.).

Pe3ynbraThl paboThl MO OMNPENEICHUIO COAEpPXKaHUS PTYTH B OOBEKTax
OKpYXarwUed Ccpeapl MOTyT NPEACTABIATh HMHTEpPEC Ui  OpraHu3aluu
DKOJIOTUYECKOIO0 KOHTPOJS PTYTHOM MNpoBUHUMM XaiaapkeH. Marepuai,
COOpaHHBIM aBTOPOM, SBJISCTCS OCHOBOM [IJI JAJIBHEHIIErO0 KOMIUIEKCHOTO
MOHUTOpUHIa. TeopeTnyeckne AaHHbIE MCIOJB3YIOTCS B Y4e€OHOM IMpoliecce
Omickoro rocyZapCTBEHHOTO YHHMBEPCUTETA NMPU YTEHHUH JIEKUWU, MPOBEICHUHN
7a00paTOPHBIX U MPAKTUYECKUX 3aHATHN Mo AucHMIUIMHaM «OO0mas 3KOoJorusy,
«Xumus okpyxatotet cpenb» u ap. (AT BHeApenus Ne 1586 ot 05.12.2018 r.).

OcCHOBHBIE M0JI0KEHHUS JUCCEPTAIUMU, BBIHOCMMbIE HA 3aLIUTY:

e COBpEMEHHOE COCTOSIHUE IOYBEHHO-PACTUTENIBHOIO IOKPOBA, COJEPKAHUE
PTYTH U IPYTUX MUKPOIJIEMEHTOB.

e MuHepanorniyecknuii COCTaB M PACTBOPUMOCTh KMHOBApU XaWIapKEHCKOIO
MECTOPOKICHHUS.

e MUKpPO3JIEMEHTHBI COCTaB OrapKOB M OTXOJOB XBOCTOXPaHWJIMIIA,
ONTUMAJIbHAsI KOHUEHTpAUWs KHUCIOT IS YTWIH3AUUH PTYThCOACPIKAIINX
OTXOJOB.

o KonmeHtpauuss pryTd B TIOYBaX M PACTEHUAX, KOIPPUIIUEHTHI
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ounonoruueckoro nornorienus (KBIT) u xoppensiuu (r).

e Bo3MOXHbBIE peaklMyd pacTUTENbHBIX OpPraHM3MOB U KapTa-cxemMa IIo

Y4aCTKaM PTYTHOU NMPOBHUHIIMHN XaWIapKEH.

JInunblii Bkiaax coumckaress. CouckareneM JHUYHO MPOBOAMICA OTOOD
npo0, mpoOOMOArOTOBKA M OINpPEICICHHE COJAEpKaHUS PTYyTH B PTYTHOU
npoBuHIuKu Xaupgapken ¢ 2013 mo 2017 rr. IlpoananmusupoBansl 114 1po6
noys, 152 - pacteHuid, 24 - BOJbI 1 00pa3Ibl 0TXO0JI0B XBOCTOXPAHHIIHIIIA.

AnpobGauusi pe3ybTaTOB HMccaed0BaHusl. Pe3ynbTarsl quccepTaliMOHHON
paboThl OBLIM TMpEACTaBICHB: Ha MeXAyHapOAHOW HaydyHOU KOH(]epeHIH
«AKTyanbpHBle TPOONIEeMbl coxpaHeHHs OuopasHooOpasus» (Om, 2014);
MexnyHapoaHON Hay4yHO-TIpaKTUYeCKol KoH(pepeHIH, nocpsmeHHoi 80-neTuto
CO JIHA POKJICHHUS 3aCiIyKeHHOro aesrenss Hayku KP, wien-koppecnonnenra HAH
KP, n.6.H., mpodeccopa B.A. Tleuenoa (bumkek, 2014); || Mexnynapoanom
cumnosuyme «Ptyte B Omocdepe: IKOJIOro-reOXMMHUYECKHE — aCIIEKThI»
(HoBocubupck, 2015); MexayHapogHOW Hay4yHO-IPAKTUYECKON KOH(EpeHLHH
«Posp Hayku M 00pa3oBaHUs B COBPEMEHHBIX YCIOBUAX riodamuzauum» (O,
2015); VI MexayHapoaHOH HaydHO-TIPAKTHYECKOW KOH(epeHIHn «IKOJI0ro-
SKOHOMHUYECKasE 3(PPEKTUBHOCTh MPUPOJOINOIH30BAHHUS HA COBPEMEHHOM JTale
pazButus 3ananaHo-Cubupckoro peruona» (Omck, 2016); MexayHapoaHoi
HaY4YHO-TIPaKTUUECKON KOoH(epeHun «PoJib MOYBEHHON HAYKU IJIsl YCTOWYUBOTO
pa3BUTHUSI CEJIBCKOTO Xo3siicTBa M skojorun» (bumkek, 2017); Bcepoccuiickoi
Hay4yHOU KoH(pepeHuuu «PTyTh W JIpyrue TsSKeNble METaIbl B SKOCHCTEMAX)
(Yepenosen, 2018); Bcepoccuiickoii Hay4HO-NIPAKTHUECKOW KOH(PEPEHIMH C
MeXAyHapoIHbIM yuactueM «HedTh u okpysxkaromas cpena» (Omck, 2018).

IlontHOTa OTpa)keHusi pe3yabTATOB Aucceprauuu B nyOaukamusax. [lo
pe3ynbTaTaMm JHucCepTaliy OmyOnuKoBaHO 14 HayyHBIX cTaTed, W3 HUX 3 B
3apyOeKHbIX U3JaHusAX, UHIeKcupyeMbix B PUHLI, u 2 Te3uca.

Crpykrypa u 00béM auccepranmu. Jluccepranus COCTOMT U3 BBEACHUS,
TPEX TJIaB, 3AKJIKOYEHMS, BBIBOJOB M CIIMCKA HCIIOJIb30BAHHOM JINTEPATYpHI.
O06bEM paboTel coctaBnsgeT 151 cTpanuiry, Bkiatovas 22 Tabauiiel, 33 pUCyHKa, U3
HuX 15 dororpaduii. Criucok nurepaTypsl cOCTOMT U3 149 HauMeHOBaHUU Ha
PYCCKOM M HHOCTPAHHOM SI3bIKE.

OCHOBHOE COIEPXAHUE IUCCEPTALIMU

Beenenue. IlpencraBieHbl akTyallbHOCTh, LEIb M 3a/laud HCCIEIOBaHUS,
HayyHasi HOBHU3HA, MPAKTHYECKas 3HAYUMOCTh PAaOOTHI, OCHOBHBIE IOJIOKEHUS
JCCEepTAIK, BHIHOCHMBIE Ha 3alUTY, CTPYKTypa U 00BbEM JUCCepTallUu.

I'nasa 1. JIuteparypuslii 0630p. [IpuBeneHb! KpaTkuii OMOTCOXUMUYECKUIN
aHalIu3 PTYTU B OOBEKTax OKpyXkarolei cpeabl (aTMocdepa, MoyBa, pacTeHUs,
ruapochepa) U (uU3MKO-Teorpaduueckass ~ XapaKTepUCTUKA  PTYTHBIX
MeCTOpOXIeHN Ddepranckoi JoJIUHbI (XaiaapKeH).



I'maBa 2. MarepuaJj u Metoabl ucciaenoBanusi. O0cienoBaHue TEPPUTO-
pHUil TIPOBOAMIIOCH COTJIACHO MeEToJaM, pa3pabOoTaHHBIM B OHOT€OXHUMHUYECKON
naboparopun HMHCTUTYyTa TEOXMMHUU U aHAIUTHYECKOM xumuu uMm. B.N.
Bepunanckoro PAH u Hucturyre Oumomornn HAH KP. Ot6op mnpo0O mous
IPOU3BOJWIA B COOTBETCTBUM CO CTaHAApTaMu M3 ropuzoHta A riyounst 0-20
cM. M3 pacTteHnid M3ydaJii IIMPOKO PACHPOCTPAHEHHBIE BUJBI 110 CE30HAM roja
(BECEHHME U JICTHUE TIEPHOJIBI ).

Hayunsle uccrnenoBanus nposoauauch ¢ 2013 nmo 2017 roxel Ha 8 ydacTkax,
YUUTBIBAasE  PACCTOSIHMSI OT MCTOYHMKA 3arps3HEHUS] Ha TEPPUTOPUM PTYTHOM
npoBUHLIMHN XaiaapkeH. [1oAroToBKy 00pa3IoB pacTeHU OCYIIECTBISLIM METOAOM
MUHEPAIH3ALNN C UCIIOJIB30BAHUEM MUKPOBOJIHOBOM CHCTEMBI — « MUHOTaBp-2».

Omnpenenenuss KOJIMYECTB PTYTH B HUCCIEAYyEeMbIX OOBEKTax (IOuBa,
pacTeHusi, BoJa) MPOBEIEHbl aTOMHO-a0COPOIIMOHHBIM METOJIOM (C THUAPUAHON
npuctaBkoil) Ha cnektpomerpe MI'A-915, a B wacTu mpoO - Ha aHanIM3aTOpE
prytn PA-915M.

CopepxaHue HOHOB PTYTH B OTXOAaX XBOCTOXPAaHWJIMIIA OIPENEIIECHO
METOJIOM (POTOKOJIOPUMETPUU. XUMUUYECKUE aHATU3bl HA 3JIEMEHTHI II00POAUS
(BasoBOE cozep:kaHME a3oTa, (pochopa M Kanus, TyMyC, EMKOCTh IHOTJIOIICHUS,
coaepkaHue kapOoHatoB, pH) u aHanmu3bpl Ha MEXaHMYECKUH COCTaB II0YB
BBIIIOJIHEHBI B JlabopaTtopun PecnyOiaMKkaHCKOM MOYBEHHO-arpOXHUMHUYECKOM
cranunu ['TIN «Keipreirunpozem» npu MCXuM KP.

MuHepanoruueckuii CocTaB U yCTaHOBJIEHUE MHUKPO3JIEMEHTOB B KHHOBapHU
U Orapkax, a TaKKe B I0YBAaX M PACTEHMSX, ONpenessuch B LleHTpanbHON
7a00paTopur TOCYNApCTBEHHOIO AareHTCTBa IO TE€O0JOTMM M MHUHEPaIbHBIM
pecypcam 1ipu IIpaBurenscte KP MeTOO0OM CIIEKTpAIBHOTO aHAIU3A.

Cratuctuyeckas o0Opa0oTka MaTepuajga NPOBOJAMIACH C  TTOMOIIBIO
KoMIbIOTepHBIX Tiporpamm  Microsoft Excel, rpaduueckne wumroctpanum
MOCTPOCHBI C MCIIOJIb30BAaHUEM MporpaMMHbIX maketoB Microsoft Excel, kapra-
cxema — mporpamm «Surfer — 15».

I'naBa 3. Pe3yJibTaThl COOCTBEHHBIX MCCIICA0BAHMU M UX 00CYy:KIeHHE

3.1.1. XuMn4eckui COCTaB M PACTBOPUMOCTH 0TXO0/I0B XBOCTOXPAHWJIMILIA.

XBOCTOXpaHWIHUIIEe O00OraTUTeNbHON (adbpuku XalapKeHCKOro PTYTHOTO
KoMOuHaTa HaxoauTcs B cene Cyp, B 3aMaHON YacTH HA PACCTOSHUM 5 KM OT TOpO-
na XaWnapkeH, Ha Bbicote 1756 M Han ypoBHeM mops. [lnomanas ero cocraBisieT
22,8 ra, OHO OTOPOKEHO kee3HOM ceTkol ¢ 2012 rona, MOKPHITO CIIOEM MOYBBI.

B pesynapTare mnNpoBEeACHHBIX UCCIAEAOBAHUM BBISBJICHA 3aBUCHUMOCTh
PAacCTBOPUMOCTH OTXOJOB XBOCTOXPAHWIMINA OT KOHILEHTPALMM W TMPUPOIBI
KUCJIOT. [l BBISICHEHHMSI ATOrO BOIpoca ObLIM B3SThl KOHILEHTPALMM KUCIIOT:
HNO3, HCI, H,SO,: 5%, 10%, 15%, u 20%. IIpu moBbIMICHHH KOHIIEHTPALUK
COJISTHOM M a30THOM KUCIIOT 10 20%, pacTBOPUMOCTh OTXO/IOB YBEJIHMUYHBACTCS.
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B KOHIIEHTPUPOBAHHBIX KHCIOTaX PACTBOPUMOCTH OTXOJIOB YMEHBIIACTCSI
(puc.1.).
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Puc. 1. 3aBuCHMOCTb paCTBOPUMOCTH OTXOJ0OB XBOCTOXPAHWIUIA OT
koHueHTparuii kuciot: 1 — HySO4, 2 — HCI, 3 — HNO;

Pe3ynbTaThl aHaNIM30B MOKA3bIBAIOT, YTO B OTXOJaX JIO PAcCTBOPEHHUS B
KHUCIIOTaX CoJiep:KaHue CBUHIA B 6 pa3, cypbMbl B 889 pa3 6omnbie [1/1K, nunka B
2,4 paza, onoBa B 2,8 pa3, MbIbsika B 294 paza Oosbiie kinapka. OcTajabHbIe
MHKpPODJIEMEHTBl B IMpeleiax WJIA MEHbIIE Kiapka B 3eMHOM kope. Ilocne
pactBopeHust 20%-HbIM PacTBOPOM a30THOM KHUCJIOTOM B XBOCTOBOM MaTe€pUaJIe
KOHIICHTpAIlMU CBUHIA U CypbMbI B 1,3 pa3a, uuHka B 3 pasa, ojioBa B 2,3 pasa,
MbIIbsiKa B 1,6 pa3 yMEHbIIMIUCH. bonbimHcTBO Mukpoaiementos (Mn, Ni, Co,
V, Cr, Z,r, Cu, Sr) nepenuis B aTHKBOTHYIO 4acTh (TadiI. 1.).

Tabnuua 1 — Pe3ynbTaThl CHEKTPAIIBHOIO aHAIM3a OTX00B XBOCTOXPAaHUIIUIIIA
XalJapKeHCKOro pTyTHOTO KOMOMHATA (MI/KI CyXOrO BEILECTBA)

NolMn | Ni |Co |Ti V |Cr |Zr |[Cul|Pb |Sb Zn | Sn | As |Sr

1.1200 (30 |5 |3000 |50 {40 |40 |70 [200 | 4000 |120 |7 |500 |300

2. |- - |- 1500 |- |- |- |- |150 | 3000 {40 |3 |300 |-

* 1 - no pacTBOpeHus, 2 - 1ociie PaCTBOPEHUs (HEPACTBOPUMOM YacTH)

3.1.2. 3aBUCHMMOCTH PACTBOPUMOCTH MHHEPAJIOB PTYTH (KHHOBApH) OT
pH cpeanl

ITo pe3ynbraTam aHaIM30B HMOHBI PTYTH OOHAPY>KEHBI NpH 3HaueHuu pH-
1,27, npu pH ot 2,45 no 1,51 «uapckas Bojaka» pacxoAyeTcsi Ha pacTBOpPEHHUE
KkapOoHaToB (puc.2).
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Puc. 2. PactBopuMocCTh KHHOBapH B 3aBucuMocTu oT pH pactBopa

Hamu mpoBeneHa oOpabOTKa NaHHBIX CIEKTPAJIbHOIO aHaiu3a KUHOBapH
XalJTapKeHCKOr0 PTYTHOTO MECTOPOXKIEHUS M OrapKOB METAJLUIypru4ecKOro
3aBoja (Tabm.2.). B cocTaBe MuHepana KHHOBapW CBHHIA coAepkutcs B 1,8 pas,
MbIlIbsika B 529 pa3, cepeOpa B 214 pa3 u cypsmbel B 2400 pa3 Oosblie 1O
OTHOUIEHUIO K KJIapKy 3€MHOI KOpbl. [Ipy BRICOKMX TeMIiepaTypax U3 MHHepaja
MBILIBSK BO3TOHSETCA U B OrapKax B 3TOM Ipoliecce He 0OHapyX eH, KOJIMYECTBO
CYpPBMBI M CBUHIIA 3HAYNTEIBHO YMEHBIIAETCA.

Tabmuua 2 — Pe3ynbrarbl CHEKTPaJbHOTO aHaldM3a MUHEpalda KUHOBapH
XalJJapKeHCKOro PTYTHOTO MECTOPOXKJIEHUS U OTapKOB METAJLTypPrHY€CKOro
3aBoja (B, %)

Mn |Ni |Ti Cr |[Cu [Pb |Sb |Zn |As |Ga |Ag
[po6a |10 | 10° [10" |10° | 10° |10° |10* | 107 |10™ | 10" | 10™

kunoBaps | 0,4 | 0,7 | 0,03 |4 2 3 >120 | 2 9 5 15

orapku |5 0,3 |0,12 |0 1,5 |03 |5 1,5 |0 3 0,3

3.2. DK0J10r0-0MOTre0XHMHYECKH I aHAIN3 00bEKTOB OKpY:KaKollei
cpeabl B pailoHe MCCaeA0BAHUM

3.2.1. IlouBeHHsbIii MOKPOB. [l mccaeayeMoil MPOBUHLIMM XapaKTEPHBI
CEpPO3EMBbl TYPAHCKHME TEMHBIE, C YBEJIMYEHHWEM BBICOTHI HaJ YPOBHEM MOpS
bopMuUpYIOTCS TOpHBIE KOPUYHEBBIE CYXOCTEMHBIE THUIBI IMOYB. BbicoTa Hax
ypoBHEM MOps B perroHe oT 1684 1o 2078 wm.

Jist  olleHKM  (PU3MKO-XMMHUYECKOIO COCTaBa IOYBEHHOI'O TOKpPOBa
MPOBOJMINCH MOYBEHHO-arpOXUMHUYECKUE aHAIU3bl. Pe3yiabTaThl MOKa3bIBAIOT,
YTO COJIep’KaHHe Tymyca Bapbupyer B mpezaenax 1,46-4,58%, Huskuii ypoBeHb
(1,46%) B paiioHe XBOCTOXPaHHJIHIIIA.

Conepxanne obmiero aszora mnoHmkeHHoe — 0,070-0,125%, BaoBoro
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docdopa 0,120-0,170%, yTo BO BCEX Ciyyasix MEHbIIE XapaKTEPHbIX 3HAUYCHUU
Ut IoYB. BasjoBoe cojiepikanme Kaimusi 04eHb HU3Koe B ceposeMax — 0,66-0,90%.
KapGonaTtoB B BepxHeM ciioe 1mo4B Obu10 5,28—12,3, 0cOOEHHO MHOTO B paiioHE
XBOCTOXPAHWINILIA U METAILTYPrU4eCKOr0 KOMOMHATA.

[TouBBl MO MEXaHUYECKOMY COCTaBYy CyIeCUaHbI€, JETKOCYIJIMHUCTBIE U
TspKenocyrauHucTeie. JI€ccoBunnas dpakmus (0,05-0,01) npeobiaagaet Hag BceMU
npyrumu. KomuuectBo n€ccoBUIHBIX dacTHIl pocturaetr oT 30,36% no 45,84%.
@u3nYecKOW TIJIMHBI Ha OTAEJBHBIX YYacTKaXx B MHUKpPOArperaTHOM COCTaBe
MEHBIIIE, YeM B MEXaHUYECKOM.

Pe3ynbraThl 1O KOJIMYECTBY PTYTH B IOYBEHHOM ITOKpOBE 1O ce30Ham 2013
rojia nmpuBeieHsl B Ta01.3. Takke ornpeaesieHbl cofep:kanus 34 MUKPOIJIEMEHTOB
C NOMOIIBIO CIEKTPAJIBLHOIO AHAJIN3a HA HCCIEIOBAHHBIX YYAaCTKAaX B COCTABE
MIOYB, HEKOTOPBIE AIEMEHTHI He OOHAPY>KEHBI.

B xBocroxpanunuuie (PIIAml) KoHueHTpauus  pTyTM B NOYBEHHOM
nmokpoBe BecHOM B 98 pa3, merom B 104 paza OGosbmie I[1JIK. YBenunuenue
MoKa3aTeled MO TSDKEJIbIM MeTalllaM HEraTMBHO CKa3bIBAETCS HA COCTOSIHUM
OKpY XKaloIlel cpelibl, 0COOCHHO JIJIsl )KMBBIX OPraHU3MOB. bobilne 3HaueHUus 1o
OTICIBHBIM TsDKENbIM MeTauiaMm B mouBax (Pb, Cu, Zn) ycraHoBneHsl Ha
xBocToxpanwmuiie. Knapk konnenrpanuu (K,) cBunma cocrasuia 12,5, meau 1,48,
uuHka 1,44.

B BepxHeii yactu xBocroxpanunuiia (PIIAn2) prytu B mouBe 0OHApPYKEHO
ot 43,14+9,06 no 46,10+£9,68 Mr/kr B BeceHHe-IeTHUM nepuoj. KoHleHTpamms
cypbMbl 500 Mr/kr, uto B 112 pa3 6onbmre T1JIK, a cBunma 50 mr/kr, B 3,2 pasa
OoJpine KIapka. B HUKHEH 9acTH XBOCTOXpaHWIHINA coepkanne prytu — 35,40
MI/KT B mouBe, B 16,8 pa3, cypbmbl — 300 mr/kr, B 66,6 pa3 Oonsmie [1/IK. Ha
TEPPUTOPUM METaLUTyprudeckoro 3aBoja (touka PITAnS) mokazarenu pTyTH B
nouBe B 145-208 pa3 6onpiie I1/IK, 3To caMoe BeICOKOE copepikaHue MeTalia 1o
cpaBHeHUIO ¢ Apyrumu ydactkamu. Copepxkanue cypbMbl 500 mr/kr, uto B 111
pa3 Oonbiie IIJK, cBunma 40 mr/kr, B 2,5 pa3 Oosblie kiapka. HaumeHnbiuee
KOJIMYECTBO PTYTH OTMEUYECHO Ha YCIOBHO-KOHTPOJIHLHOM ydacTke (Touka PITAMS),
x0Tt oHo Taxxke Bbie [IJIK ot 6,4 no 10,7 pa3. Conepxanue cypbmbl 200 Mr/kr,
B 44,4 paza Oonpme IIJIK. HawmbGomnee BbICOKHE KOHIIEHTpAIUH PTYTH
YCTAHOBJICHbl HaMWU HA  TEPPUTOPUM  METALTYPrUYECKOTO  3aBojla U
XBOCTOXPAHWINIIA, TIO CPABHEHUIO C IPYTUMH YJaCTKaMM, 3HAYCHHS BBIIIE OoJiee
yeM B 10 pa3 (Tab6:m.3.).

Takum oO0Opa3oM, Ha BCEX YYacTKax MAaKCUMaJbHYI0 KOHLIEHTpALUIO B
BEPXHEM CJIO€ MOYBEHHOTO MOKPOBA UMEIOT PTYTh U CypbMa, KOTOPbIE SIBJISIOTCS
3/16Ch OCHOBHBIMH 3JIEMEHTAMHU, IMO3TOMY YUYEHBbIE T€OXUMHUKHU HA3bIBAIOT JAHHYIO
MIPOBUHIINIO PTYTHO-CYPbMSIHOM.



Tabnuna 3 — Cpeanee copep:kaHue PTYTH B IOYBEHHOM MTOKPOBE M0 CE30HAM
2013 roma (Mr/kr)

Kon Mecto oTOG0pa 06pa3uoB Hg

npoobI BeCHA JIETO

PITAn1 XBOCTOXPaHUJIHUIIIC 206,24+43,31 | 217,95+45,77

PITAn2 | BepxHss yacth XBocToxpaHuiuia | 43,14+9,06 46,10+9,68

PITAn3 | HwxHss yacts XBocTOoXpaHwmma | 29,05+6,10 35,40+7,43

PITAn4 | HuxHss yacTh XBocToXpaHunuima | 24,1345 07 8,14+1,71

PITAnS | Meramnyprudeckuii 3aBoj, 20 M oT | 438,6492,11 | 306,48+64,36
TIOpOTH

PITAn6 |1 kM OT MeTaLTyprudecKoro 28,98+6,09 35,8447,53
3aBoja, 100 m oT noporu

PITAn7 | Bocr. rpannna r. Aninapkes, 100 m | 25 6845,39 31,17+6,54
OT AOpOTH

PITAn8 | Ha mepeBane Aiimapken, 100 m ot | 13,4842,83 22,65+4,76
IOpOTH

Pe3ynbraThl aHaNM30B PTYTH B IMOYBEHHOM MOKPOBE IOKA3bIBAIOT, YTO B
JeTHUN Tepuo] 3HadeHusl ObLIu oT 6,8-217 pa3 Beime [1JIK. B Touke PITAMS
(YCIOBHO-KOHTPOJIBHBIN y49acTOK) BecHOW B mpenmenax I[IJK — 2,42 wmr/kr
(ITAK=2,1 mr/kr). Konuenrpauus prytu Bo Bcex Toukax Oombiie [1/IK B neTHwmit
Mepuo/Ji, cambie BbIcOKME Toka3atenu B Toukax PIIAmnl u PITAnS. B BecenHuit
MEPHOJT BO BCEX TOUYKAX COJEp)KaHUE PTYTH Takoe ke, ocoOeHHO B Touke PITAmMS

(puc.3).
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Puc 3. Cpennee coqepxaHre pTyTH B IOYBEHHOM MOKpoBe 1o ce3oHaM 2014 rona
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[lo naHHBIM PervonanbHOrO ympaBieHUs IO THIPOMETOOECHEYEHHUIO U
MOHUTOPUHTY OKpyXxatouei cpeapl B 2014 rony B BECEHHHI EPHOJ KOJIUYECTBO
ocagkoB Obut0 B 2,5 pasa (250%) OGomnbiie HOpMBI. [lo-BuamMoMy, BO Bpems
OCAJIKOB PTYTh MPOHHUKAET INIy0>Ke B MOYBY, [IO3TOMY BECHOU €€ MEHbIIIE YEM B
neTHU mnepuos, Ho Bce ke Oombrie IIJAK (ITJK=2,1 wmr/kr). Jlerom mpu
HOBBIIIEHUH TEMIIEPATYPbl PTYTh HCHAPSETCS U MOAHUMAETCS B BEPXHHUU CIIOU
nouBbl. Taxxke oHa ucnapsercs U3 paCTeHUN Yepe3 YCThUIAa U KOHJICHCUPYETCS B
BEPXHHUX CJIOSIX MOYBBL. Pe3ynpTaThl MCCIEJOBAaHUN COOTBETCTBYIOT C JAaHHBIMHU
yueHbix reoxumukoB TemebaeBa C.T. (1986), Komansckoro B.B. (1982) u
Kosanerckoro A.JI. (1984).

Onnaxo, no pesynsratam 2015 roga, cogepkaHue pTyTd B TIOYBEHHOM ITOKPOBE
Ha TEPPUTOPUHM METAJUTypPrHYECKOro 3aBojJia BECHOM Oouiblie, yeM jetoM puc.4. B
TEXHOJOTMYECKOM MpOLEcCe MPU MOTYYEHUH PTYTH, BBIICIAIOLIUICS U3 TPYObI
IIbIM, COJIEPKUT Mapbl PTYTH U aOCOpOMpPOBaHHbBIE YACTULI MbUIM. OHU BO BpeMs
OCAJIKOB BBINAJAIOT HA BEPXHUU CIIOM IMOYBHI. BBICOKME KOHILIEHTpAallMM Ha TEppU-
TOPUU METAJUTypruyeckoro 3aBoja (touka PITAnNS) - B 242 paza BecHoii u B 220 pa3
netoMm 6obine [1/IK, Ha ycinoBHO-KOHTposIbHOM yuacTke (PIIAnNS) B 5-6 pas.
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Puc 4. Cpennee cojiepxanue pTyTH B IOYBEHHOM MOKPOBE MO CE30HAM
2015 roga

Pe3ynpTaThl McciaenoBaHMS COACPKAHUS PTYTH B IOYBEHHOM ITIOKPOBE B
2016-2017 rr. cxoXu ¢ paHee MOJYYCHHBIMH, T.€. BHICOKHE KOHIIEHTparmu Hg
Habmogammch B Toukax PITAml (B 99-103 paza Gombme I1JIK) u PITAmS
(201-205 pa3 Oompme ITJIK). C ymaneHHOCTbIO OT 3arpsA3HEHHOTO Yy4acTKa
3HaYEHUs MO JAHHOMY 3JIEMEHTY cHuKatotcs (Tabdn.4, P<0,01).
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Ta6nuna 4 — Cpennee coaepkanue pTyTH B mouBeHHOM TokpoBe 2016-2017 rr.,

(MT/KT)

Kon Mecta oT60pa 06pa3uos Hg

NpoobI 2016 2017

PITAmn1 XBOCTOXpaHUJIUIIIC 218,9+45,97 | 208,7+43,83

PITAn2 | BepxHsig 4acTh XBOCTOXPaHWINIIA 87,5+18,38 |92,1+19,34

PITAn3 | HukHsg 4acTh XBOCTOXPaHWIMIIA 32,1746,76 | 29,5616,21

PITAn4 | HuxHsist 4acTh XBOCTOXPAaHUIIUILA 20,62+4,33 | 22,35+4,69

PITAnS | Meramnypruyeckuii 3aBoj, 20 M ot 431+90,51 423+88,83
JIOPOTH

PITAn6 | 1 kM OT METaJIypru4eckoro 3aBoa, 34,82+7,31 | 38,05+7,99
100 m ot noporu

PITAn7 | Bocrt. rpannna r. Annapken, 100 mor | 17,51+3,68 | 18,44+3,86
OpOTrHU

PITAn8 | Ha nepeBane Aigapkes, 100 m ot 10,22+2,15 | 11,75+2,47
JOpOTrHU

Jlunamuka cojiep)KaHus PTYTH B TIOYBEHHOM TIOKPOBE 3aBUCUT OT
KJIIMMAaTUYECKUX YCIIOBUM, B CBSI3U ¢ 4eM, jJaHHble 3a 2013-2017 roga meHsMCh
(puc.5). Boicokue mokaszaTenu Mo PTyTH Ha XBOCTOXPAHWIMILE HAOMIOJANNCh B
2014 romy c mocnenyromum cHuxkeHueM B 2015 romy, uto 0OBACHSETCS
BBITIQJICHUEM OCAJIKOB BBIIIIE HOPMBI B TTOCIICTHUN TO/I.

Ha tepputopun metammyprudeckoro 3aBoja B 2014 romy ObUIH BBISBIICHBI
MUHUMAJIbHBIE 3HAYCHHWS 10 PTYTH B ITOYBEHHOM IIOKPOBE, 3TO CBS3aHO C
najiecHueM 00bEMOB MPOU3BOJCTBA PTYTH B TOT MEPUOI.

Konnenrparus pryta, Mr/kr
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Puc. 5. Jlunamuka cozepkanust pTyTd B TOYBEHHOM IMTOKPOBE I10 To1aM
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3.2.2. Hazemnble Boabl. Hamu wu3ydeHsl mpoObl Boabl M3 5 Touek. B
BECEHHUU nepuo/ B Bojie U3 maxthl Ne 47 Ob110 00/bIIIE HUTPUT—UOHOB B 1,7 pa3s,
XJopua-uoHoB ot 1,26 o 2,3, cynabdar-noHoB B 3,62—4,5, MOHOB KajblMs B
2—-2,96, cyxoro ocratka B 1,59-3,16 pa3 mo cpaBHEHHUIO C APYTUMH BpEMCHAMH
rojia. BeposTHo, 3T0 CBSI3aHO C KIIMMATHYECKUMU YCIOBUSMU. B 3uMHUI nieproj
rojia KOHIIEHTpaIuyu noHoB ¢ropa B 1,48—4 paza Gosbliie, yeM B APYrUe CE30HBHI.
Onnako, HEOOXOJUMO OTMETHUTh, YTO BCE ITHU MOKA3ATEIN HUKE MPUHITHIX HOPM.
XUMUYECKUI COCTaB BOJIbI U3 IIAXTHI 10 BPEMEHAM roj/ia B I[EJIOM COOTBETCTBYET
I'OCTy 17.1.2.03-90.

Boja B HIDKHEN yacTy XBOCTOXpaHWININA U3 peku ["amysiH copeprkana pTyTu
B 1,28 pa3 OGonpme IIJIK B 2013 romy. CkomuBmiudecs BO3J€ JOPOTH BOJIbI
METAJLTYPTAYECKOTO 3aBO/ia BBIXOJAT U3 KOMIIPECCOPA U M0 apbIKY HAMPABISIOTCS
B ropoz. 1o romam koHneHTpauus pryty B Boje B 1,52 pasa Oonbiue ITJIK B 2013
roay, B npyrue roasl oHa Obuta Hwke [1/IK. Boga u3 maxter Ned7 ¢ Gosbiinm
MOTOKOM IIOCTYINAaeT B BOCTOYHYIO 4acTh Topoja AWgapkeH depe3 TpyObl H
HaIIPaBIIIETCS B 3alaJIHYI0 YacTh IMOCENKA MO apblKy, TI€ COJIEPHKAHUE PTYTH B
npobax B 1,2 pa3za mensiie IIJIK (ta6mn.5). Ho mo mamueiMm b.M. JI)xenGaeBa
(2001) B mpoTOoUHOM BOJIE MPUCYTCTBYET PTYTh B KonuuectBe 0,4—6,8 MKI/J, 4TO
3HAYUTEIBHO HUXE, YEM BO BPEMEHHBIX BOJOEMax B mpenenax yyactka (34,2 u
22,5 Mkr/m). Boasl u3 maxThl «3anajgHas» HE MHOTO, B HACTOSIIIEE BpeMs IIaxTa
OCTaHOBJICHAa. TeM He MeHee, Bce ele TpeOyeTcs OTKayka BOJIbI, YTOOBI
COKpaTUTh MPUTOK B JIEUCTBYIOLIME MIAXThl. Bce 3TH BOJBI UCHONB3YIOTCS IS
CEJIbCKOXO3SIMCTBEHHBIX HYXK]I.

Tabmuma 5 — CpeaHee cojep)KaHWe PTYTH B BOJAE€ PTYTHOW MPOBUHIIMHU
XaigapkeH (MKr/m)
Kon Mecrta oTO0pa 00pa3uos Hg
npoobI 2013 | 2014 2015
PITAR1 | Bona BbITIe XBOCTOXpaHUIIHUIIA 0,032 | 0,038 0,020
PITAB3 | Bona w3 HHMKHEN 4acTH 0,064 0,05 0,048
XBOCTOXPaHMIIHIIA
PITABS | Bona u3 apwika BO3Jie 1Opord /10 0,076 | 0,049 0,051
METaJUTypPTrAYeCKOTo 3aB0/1a
PITAB9 | Bona u3 maxTel «3amagHas 0,037 | 0,022 0,033
PITAB10 | Bona u3 maxter Ne 47 0,039 | 0,046 0,041

3.2.3. PacTurtenbHbIi NOKPOB. PacTUTENBHBIN TOKPOB PTYTHOM NMPOBUHIIUU
XaWgapkeH TpeNcTaBiieH MOJBIHHO-3(heMeponaHON acconmanueit. OnpeaeneHbl
KOHIIEHTpAallui PTYTH B PACTEHHUSIX Ha OTHAEJIbHBIX Yy4YacTKaX B Mpeaesiax
TEXHOTEHHBIX W KOHTPOJIBHBIX 30H MO ce30HaM u 1o rogam (2013-2017 rr.), a
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TaK)KE€ YCTAaHOBJICHBI COJIEPKAHUSI MHUKPODJIEMEHTOB B YKOCaX U y OTACIbHBIX
BHUJIOB PACTCHUM.

Pe3ynbratel, nomyueHHbie BecHOM 2014 roj 1o OTAETBHBIM BUIaM PACTCHHIA: Ha
TEPPUTOPHH XBOCTOXPAHWIIMIIA B BEPOHHWKE OCTpOXWIbYaTOW — Veronica
arguteserrata Regel et Schmalh. (V. karatavica Pavlov ex Nevski) — 0,5204+0,13
me/ke, maTe asmarckoii — Mentha asiatica Boriss — 0,64440,16 Mr/kr u MOJBIHA
TOHKOpacceueHHoi — Artemisia tenuisecta Nevski — 0,512+0,13 mr/kr, uro Gosblie
MaKCUMAaJILHO JIOITyCTUMOTO YpOBHA. Ha TeppuTopny METauTyprudeckoro 3aBojia B
NIOJIBIHU  TOHKOpacceueHHoi — Artemisia tenuisecta Nevski — conepkanue pryTe
(2,574+0,66 wmr/kr) B 25,7 pa3, a B msare asuarckoi — Mentha asiatica Boriss
(3,22310,83 wmr/kr) B 32,2 pa3a Gonbmie MJIY. Ha nepeBane AiimapkeH KOHIICH-
Tpalus PTYTH B paCTeHUSAX MeHbIIe U B ipeaenax MY, B cpemnem 0,015 Mr/kr.

B Becennurn mepuox 2015 roma B mepoOBCKUS HOPUYHUKOBOJIMCTHOM —
Perovskia srophulariifolia Bunge — (1,744+0,45 wmr/kr) B 17,4 pasa (Ha
XBOCTOXPAHHIIUIIIE), B MOJBIHA TOHKOpacceueHHoi — Artemisia tenuisecta Nevski
(3,544+0,92 wmr/kr) B 35,4 pa3a u B MmaTe asuatckoii — Mentha asiatica Boriss
(4,732£1,23 mr/kr) B 47,3 pasza Beiie M/IY (TeppuTOpUs METALTyprHYECKOTO
3aBojia). Ha yCIOBHO-KOHTPOJIBHOM Yy4YacTKE TOXKE€ OTMEUYCHBI TOBBINICHHBIC
KOHIICHTPAllMd PTYTH B TIOJBIHU TOHKOpaccedeHHoW — Artemisia tenuisecta
Nevski (0,3584+0,09 wmr/kr) u 3usudope mnaxydkoBuaHoi — Ziziphora
clinopodiodies Lam. (Z.brevicalyx auct. non Juz.) 0,231+0,06 mr/kr.

Jlerom B paifoHE XBOCTOXPAHWJIHUINA 3HAYCHUS TI0 PTYTH B TIOJBIHU TOHKOPAC-
ceucHHoi — Artemisia tenuisecta Nevski komedammce B npenenax 0,125-1,75 mr/kr,
B xoHapwie rinankocemsaHor — Chondrilla lejosperma Kar. et Kir. — 0,43-2,20
mr/kr (MY = 0,1 mr/kr). B HmKHEH 4acTi XBOCTOXpaHWIUIIA B MSITE a3UATCKON —
Mentha asiatica Boriss - xontientparms prytd Obiia 1,45-2,794 mr/kr (1adm.6).
Coneprkanue CypbMbl, KAK OCHOBHOTO COIYTCTBYIOIIETO DJIEMEHTA, 7,5 MI/KT, 9TO B
125 pa3 Gombiie cpennero conepxkanus (0,06 Mr/kr) B ykocax pacteHuid. B noisiau
TOHKOpacceYeHHoi 22,5 mr/kr, 310 B 375 pa3 Bbillle CpelHEro cojepxanus. B
XOHAPWIIE TJIAJKOCEMSHHOM KOJIMYECTBO CTpoHuus 222 wmr/kr, B 7,4 paza
npeBbIaeT TOKCHuHbld ypoBeHb (TY=30 wmr/kr) mns pacrenwii, a cyppmbr 11,1
Mr/kr, B 185 pa3 6osbIie.

B paiioHe MeTaquTypruyeckoro 3aBofia y pacTeHUH HaOMOJaeTCsl 3aJepiKKa
pocTa W OTMEYEHBI KapiHMKOBbIe (hopMbI pacTeHuil. Ha maHHOM ydJacTKe BBICOKHE
TOKa3aTeNIi OTMEUCHBI Y MOJIBIHA TOHKOpacceueHHor — Artemisia tenuisecta Nevski
(7,45« ,93 wmr/kr), conmepkaHue pTyTH B Hed B 74 pasa Oonbimie MJIY, a B mste
asuatckoii — Mentha asiatica Boriss — B 62,7 pa3a. KoHueHTpaisi pTyTH B
pactenusix kojuebiercs ot 0,31 go 7,45 mr/kr (cMm. Ta6:m.6.). ConepkaHue CypbMBbI
8,7 mr/kr) B 145 pa3 Goxbllie B YKOCax pacTeHH, B TOJILIHM TOHKOPACCEYECHHOM
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(13,5 mr/kr) B 225 pas, B kieBepe 3emussanaaoM — Trifolium fragiferum L. (18
mr/kr) B 300 pa3, ctponnus (84 mr/kr) B 2,8 paza 0OJbIIe TOKCUYHOTO YPOBHS
s pactennit (30 mr/kr).

Ha mnepeBane XamnpapkeH B BaCUIBKOBO-IIOJBIHHO-3JAKOBOPAa3HOTPABHOM
accoIlMallii BCTPEUarOTCs MOJBIHB TOHKOpaccedeHHas — Artemisia tenuisecta
Nevski  u 3usudopa mnaxyukoBumnas — Ziziphora clinopodiodies Lam.
(Z.brevicalyx auct. non Juz.). B nepBoii korunentpaius prytua 0,054—0,29 mr/kr, B
sm3udope maxyuxoBugHou 0,082—0,73 mr/kr, B netHuii nepuon 2013 r., uto B 7
pa3 6omeme MJIY (cm.Ta6:1.6.). Konnenrparus cypeMmbl (4,5 mr/kr) B 75 pa3
00JIbIlIe CPEIHEro 3HAUCHHUS B YKocaxX pacTeHui. B Hux crponmus (270 mr/kr) B 9
pa3 6omawiie MY, a B oTACIBHBIX BUAaX pacTeHnit Mmenbiine MJ1Y.

3.3. JK0J0ro-0MOreOXMMHU4YeCKass OLCHKAa I0YBEHHO-PACTUTEIbHOIO
NMOKPOBa U OHOTreOXMMHUYeCcKas KapTa-cxeMa

JUisi  OLIEHKM  DKOJIOro-OMOT€OXMMHUYECKOTO  COCTOSIHMSI ~ TTOYBEHHO-
PACTUTEIBHOTO TOKPOBAa HaMM pPacCUUTaHbl KOA(P(GUIIMEHTH KOHIICHTPAIIUH,
koA PUIIMEHTHl OMOJIOTUYECKOTO TOTJIOUIEHUI W Koppensiuu. PaccmoTpeHsl
KOJMYECTBEHHBIE CBS3M MEXKIY PpACTCHUSIMH U TIOYBAMH, OTpaKarollue
HAaKOILJIEHUE WM PACCEMBAHKE PTYTH B PUPO/IE.

Paccuntanbsl ko3¢ dunmentsl koHneHtpanuu (Kc) comepkanus meraiia B
nouse Kk ero ¢pornoBomy 3HaueHuto (Ch = 0,4 mr/kr). Camble BBICOKUE TIOKA3aTEIH
o JaHHOMY TapameTpy 3adukcupoBaHbl Ha xBoctoxpanwnuile (Kc=531) u
Mmetamutyprudeckom 3aBoje (Kc=1004,5) (tada. 7).

[To namum omenkam KBII He ObUT BBHICOKMM y BCEX BHJIOB PAcTCHUN Ha
TEPPUTOPUSX C BHICOKMM COJIEp’)KaHUEM PTYTH B MOYBaX. Tak, Ha XBOCTOXPAHWIIU-
me B npode PITAnml coamepkanuwe prytd B mouBe cocTaBisuio 456,4 Mr/kr, a
K03 (DULIHEHT OHOJIOrMYECKOr0 MOTJIOIIEHUSI HA3€MHOM YacTH MOPJIOBHUKA camap-
kanjgckoro — Echinops maracandicus Bunge u mepoBCKHsi HOPHYHHUKOBOJIHUCTHOM
— Perovskia scrophulariifolia Bunge - 0but Hu3ok (2014, j1eto).

Ha Tepputopuu MeTauTypruyeckoro 3aBoja MpH COJACPKAHUU PTYTH B TIOYBE
508,4 mr/kr, KBII B monbiHM TOHKOpacceueHHou — Artemisia tenuisecta Nevski paBen
0,06 (2015, Becna). Ilpu Huzkoil koHueHnTpauuu Hg B mouse KBII yBennuuBaercs,
HanpuMmep, Ha niepeBasie XainapkeH (PITAnS) B mouse 2,42 mr/kr, a KbII HazemHoi
YyacTH moaMapeHHrKa Hacrosmero — Galium verum L. — 0,04, npu KOHIIEHTpanyuu
8,14 mr/kr (PITAn4) KBII mossian ToHKopacceueHnoi — Artemisia tenuisecta Nevski
— 0,1, B MaTe asuarckoii —Mentha asiatica Boriss — 0,2 (2013, nero).

KoaddunmenT OHOIOrndecKoro MOMIONICHHUS IS TTOYBEHHO-PACTUTEIBHON
cuctembl kosebasics ot 0,003 mo 0,7 u B cpeadem coctapisii 0,4, 3TH JaHHbBIE
OTIMYAKOTCA OT pe3ynbratoB 90-x rogoB. Ha BmakHBIX ydacTKax PTyTHOW MPOBHH-

UM B pacTeHUsX oTMedeHbl Oojiee Bhicokue mnokazarenmu KBII (ot 0,07 mo 0,7)
(Tabmn.8).
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Tabn.6 — [unamuka conxepkaHHsl PTYTH B PACTEHUSX PTYTHOH NPOBUHIMU XaWJapKeH 3a JETHUH MEepuoJ MO rojam
(MI/KT CyXOTro BEIIecTBa)

Kox nmpo0s1 Mecra Buasbl pacrenuii 2013 2014 2015 2016 2017
oTrdopa npood

PITApB1-01 |XBocTtoxpaHn. |Artemisia tenuisecta Nevski|0,270+0,07 | 0,258+0,06 | 0,504 +0,131 |0,475+0,121|0,524+0,136

PITApB1-15 | XBocToxpan. |Perovskia scrophulariifolia| 1,10+0,28 | 0,804+0,2 | 0,186+0,048 |0,125+0,031| 0,63+0,16

Bunge

PITApB2-01 |BepxH. gacts |Artemisia tenuisecta Nevski| 1,75+0,45 | 0,233+0,06 | 0,523+0,13 |0,125+0,032| 0,732+0,19
XBOCTOXPaH.

PITApB2-02 |Bepxs. wacts |Chondrilla lejosperma Kar.| 0,43+0,11 | 0,867+£0,22 | 0,873+0,22 | 0,912+0,23 | 0,736+0,19
xBocroxpad. |et Kir.

PITApB3-01 |Hmxu.uacts |Artemisia tenuisecta Nevski| 0,33+0,09 | 0,623+0,16 | 0,379+0,09 | 0,577+0,15 | 0,428+0,11
XBOCTOXPaH.

PITApB3-14 |Huxn. yacts |Melilotus officinalis (L.)| 0,32+0,08 |0,037+0,009 | 0,071+0,018 |0,083+0,022|0,135+0,035
xBoctoxpaH. |Pall.

PITApB4-01 |Humxu. yacte |Artemisia tenuisecta Nevski| 0,83+0,21 | 0,763+0,19 | 0,541+0,14 |0,639+0,166| 0,813+0,21
XBOCTOXPaH.

PITApB4-07 |HwxkH. yacte |Mentha asiatica Boriss 1,45+0,37 | 2,723+0,70 | 2,451+0,63 | 2,392+0.62 | 2,794+0,72
XBOCTOXPaH.
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[Tponomxkenue Tadm. 6

Kox nmpo0s1 Mecra Buasbl pacrenuii 2013 2014 2015 2016 2017
0T0. po0d

PITIApBS5-01 [Metamtypr. Artemisia tenuisecta | 7,45+ 1,93 |0,75240,195| 0,953+0,247 | 0,874+0,227 | 0,784+0,20
3aBox, 20 m ot  |Nevski

JIOpOTH
PITApBS5-07 |MeTtamtypr. Mentha asiatica 6,27+1,63 | 4,32+1,12 4,29+1,11 3,89+1,01 3,41+0,88
3aBox, 20 m ot |Boriss
JIOpPOTH
PITApB6-01 |1 kM OT Artemisia tenuisecta 2,61+0,68 [1,317+0,342| 0,481+0,12 | 0,784+0,20 | 0,644+0,16
METaJLTYPT. Nevski
3aBoja, 100 m
OT JIOpOTH

PITApe7-01 |Bocrt. rpanuna |Artemisia tenuisecta | 2,11+0,55 |1,213+0,315| 0,423+0,10 | 0,566+0,14 | 0,74840,19
r. Anigapken, |Nevski
100 M ot

JIOpOTH

PITApB8-01 |Ha mepesaie Artemisia tenuisecta | 0,29+0,07 [0,101+0,026| 0,054+0,01 | 0,085+0,022 (0,068+0,017
Xarinapken, 100 |Nevski
M OT JIOpOTH

PITApB8-10 |Ha mepesaie Ziziphora 0,73+0,19 |0,098+0,025| 0,092+0,023 | 0,113+0,029 |0,082+0,021
Atinapken, 100 |clinopodiodies Lam.
M OT JOPOTH (Z.brevicalyx auct.
non. Juz.)

17



Ta6nuna 7 — KoadgdunmeHnTsl KoHIIEHTpauu pTyTH B ouBax B 2013-2017 rr.

Kon Mecta oroopa od6pa3uoB KouuuecrBo | Ke = C/Cy

npoobI o0pa3uosB

PITAnl | XBocToxpaHuiuiie 14 530

PITAn2 | BepxHsisa yacTh XBOCTOXpaHMIUIIA 14 199

PITAn3 | HuxHss 4acTh XBOCTOXPAaHUIIMILA 12 76

PITAn4 | HwxkHssg yacTh XBOCTOXPAHUIIHIIA 12 63,55

PITAnS | Meramnypr. 3aBoa, 20 M oT 1oporu 14 1004,5

PITIAn6 |1 xm or meramtypr. 3aBoga, 100 m ot 12 88,5
JTOpOTH

PITIAn7 | Boct. rpanuna r. Angapken, 100 M oT 14 55,65
TOPOTH

PITAn8 | Ha mepeBane Aiimapken, 100 M ot 14 30,25
TOPOTH

Tabnuna 8§ — KoaddurmeHT 61010rn4eckoro noriaoueHus pTyTi B CUCTEME
«pacTeHue-MoYBay PTYTHON MPOBUHIIMKN XalgapKeH

Ne Mecrta oTOG0opa o0pa3uoB Kou-Bo KbII
oOpa3uos
1 | XBoCTOXpaHUIHIIE 26 0,001-0,01
2 | BepxHss yacTh XBOCTOXpaHHUIIUIIA 18 0,009-0,03
3 | HmwxkHss 9acTh XBOCTOXPAHIIIAIIA 26 0,008-0,02
4 | HuwkHsIs 9acTh XBOCTOXPaHUIIHINA 20 0,07-0,73
5 | Meramryprudeckuii 3aBoji, 20 M OT JOPOTH 16 0,006-0,02
6 | 1 kM oT MmeTautypr. 3aBoja, 100 M oT goporu 14 0,01-0,07
7 | Bocrt. rpanumna r. Aimgapkes, 100 M oT goporu 14 0,02-0,06
8 | Ha nepeBane Aiinapken, 100 M ot moporu 18 0,012-0,04

B xome wucciienoBaHuid BBIABICHBI BHUJIBI PACTEHUM-UHIUKATOPOB IO
HAKOIUICHHIO PTYTH, 3TO MsATa asmarckas — Mentha asiatica Boriss (6,27+1,63
MI/KT) M TOJIbIHb TOHKOpaccedeHHas — Artemisia tenuisecta Nevski (7,45+1,93
mr/kr). Takum oOpazom, Ha ocHoBaHMHM pe3ynbratoB KBII moxxHO crnenath
3aKJTF0YEHHUE, YTO HAa TEXHOTEHHBIX y4acTKaX HU3KHE, a Ha KOHTPOJBHBIX — OoJiee
BBICOKHC 3HAUCHHS.

[IpoBeneHHBIC HCCIIENOBAHUS JOKA3bIBAIOT, YTO BO3pPACTAaHHUE COJCPKAHUS
PTYTH B TIOYBE BBHI3BIBACT YBEIMYCHHE €€ KOJIMYECTBA M B PACTEHHUSAX, HO HE
Bcera HabJII01aeTCs MOJOKUTETbHAS KOPPEIISIHS MEXITy HUMHA. AHAJIU3 TaHHBIX
CONIEpKaHUsI PTYTH B PACTCHUSIX CBHUJCTEILCTBYET O MOHOTO(GAKTOPHOCTU
IpoIiecca HaKOIUICHHS 3TOr0 3JIEMEHTa, 9TO OTMEYanoch paHee. KoppensaruBHbIe
CBSI3U MEXKIY OTICIHHBIMH 3BEHBSIMH OMOTCOXMMHYECKOW IIeMM OBbLIA OIICHCHBI
HaMH Ha OCHOBAaHMHU pacueTa Koddduiienta koppesiu (1) (tadm.9).
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Ta6muna 9 — KoapduumeHT Koppesiiiuu ypoBHs pTYTH B CUCTEME «PaCTEHUS-
MOYBay JJISl OTJEIBHBIX BUIOB PACTCHHM

Ne Buabl pacrenni Ko duuuenr
xoppeasinun (1)
1 | Mentha asiatica Boriss +0,76
2 | Artemisia tenuisecta Nevski +0,33
3 | Ziziphora clinopodiodies Lam. (Z.brevicalyx +0,93
auct. non Juz.)
4 | Chondrilla lejosperma Kar. et Kir. -0,19

Bosmooicnvle peaxyuu pacmenuu Ha eeoxumuueckue gaxkmopwi. Panee
skosoramu u Ouoreoxumukamu (B.B.Epmakos, 1991) ormeuanucs mopdoioru-
YeCKUe HW3MEHEHUs PACTUTENbHBIX OPTraHW3MOB B JIKCTPEMATbHBIX T€OXUMHU-
YEeCKHUX YCIOBHUSAX. B mporecce HaydHbIX HCCIEIOBaHUNW B JI@HHOM PTYTHOM
NPOBUHIIMY OTMEUCHBI KapiIHKOBbIe (hOpMBI KieBepa 3emistHuuHOr0 — Trifolium
fragiferum L. u ogyBanuuka jekapctBenHoro — Taraxacum officinale Wigg.

Ha ocHoBaHMM MOTy4YeHHBIX NAaHHBIX HAMH COCTaBJIeHAa KapTa-cxema IIOo
COJIEP)KAHUIO PTYTH B TIOYBEHHOM ITOKPOBE C MOMOIIBIO TIporpamMmbl «Surfer-15y

(puc.6).

- 100

I:Inzrsso

3995650 3995700 3995900 3595950 &0

o5

B - reppuropus xsocroxpanumama; [l] - BepXHs yaCTh XBOCTOXPAaHWJIUIIA;
- HIDKHSIS 4aCTh XBOCTOXPAHIIHINA; [ | - HHKHSIS 4aCTh XBOCTOXPAHUITHIIA.

Puc. 6. Kapra-cxema conepikaHus pTyTH B IOYBEHHOM MTOKPOBE Ha TEPPUTOPHUH
XBOCTOXPAHWIHIIA (MI/KT)
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BbIBO/IbI

l.YcranoBneH  MMHEPAJIOrMYECKMM  COCTaB  KUHOBAapU  PTYTHOTO
MectopoxacHus XaiinapkeHn; 80% kunoBapu, 19,9 % kapOOHATOB, HOHBI PTYTH
KAueCTBEHHO OOHapy>keHbl INpu 3HadyeHun pH=1,27. BrIABI€HO yMmeHbLIEHUE
CBUHIIA, MBIIIbSKA, CYpPbMbl MPU TEPMHUUECKOM 00pabOTKe KMHOBapu (B COCTaBe
Orapok). Hau6onpimas pPacTBOPUMOCTD OTXOJ0B XalgapKeHCKOTO
XBOCTOXPAaHWJINILA MPOUCXOIUT B 20%-HOM COJIIHOW U a30THOM KUCJIOTaX.

2.BmepBbie cocTaBiieHa KapTa-CxeMma PTYTHOW MPOBUHIMHU XaWJapKeH IO
COJIEP>)KaHUIO0 PTYTH B MOYBEHHOM IMOKPOBE IO y4acTKaM. BBICOKHE MOKa3aTenu
OTMEUYCHBI B OCHOBHOM Ha TEPPUTOPUH XBOCTOXpAaHWIHUINA — 10 456 MI/KT H
MeTaJUTypruyeckoro 3aBojaa — a0 508 mr/kr.

3.Konunenrpanusa prytu B pacteHusix uzmenserca ot 0,025 no 7,45 wmr/kr,
BBICOKOE COJICp)KaHHE ee OTMEYEHO y MAThI azuarckoi — Mentha asiatica Boriss
(1o 6,27 Mr/kr) U MOJBIHA TOHKOpacceueHHo — Artemisia tenuisecta Nevski (J1o
7,45 wr/kr). KosddumueHT OHOJIOTHMYECKOrO IOTJIOMICHUS JIJIA IOYBEHHO-
pacTUTENIbHOW CUCTEeMbl HE BBICOKHHU (110 0,7), OTMEYEHBI MOJOKUTEIIbHBIE U
OTPHULIATENBHBIE KOPPEIALINH.

4 .Boissiennsiii yposeHb pryta (0,020 mo 0,076 mkr/i, ITIK — 0,05 mkr/im) B
MPOTOYHOM BOJAE M3 IIaXThl HAMHOIO HUKE IO CPABHEHUIO C TEXHOTCHHBIMU
y4aCTKaMHM U HAa3€MHBIMU BPEMEHHBIMH BOJIO€éMaMu, 10 oTHomeHUIo K [IJIK Ha
YPOBHE UJIM HEMHOTO BBIIIIE.

5.YcraHoBIEHO, YTO PEAKIIMU PACTUTEIHHBIX OPraHM3MOB Ha TOBBIIIEHHOE
3arpsi3HEHHE B PTYTHOW MPOBUHIIMU MPOSIBISIOTCS B BHUAE MOP(OIOTHUECKUX
U3MCHCHHH, TAKMX KaK KapJUKOBbIC (OpPMbI KieBepa 3eMistHuaHoro — Trifolium
fragiferum L. u oqyBanuunka jaekapcTBeHHoro — Taraxacum officinale Wigg.

NPAKTUYECKHUE PEKOMEH/JALIUU

1. I[locTaBUTh OrpakJeHUs BOKPYI OTBAJOB M OrapKOB, B CBSI3U C TEM, YTO
MECTHOE HACEJIECHUE BBINACACT HA 3arpsA3HECHHBIX TEPPUTOPUAX CEIBCKOXO35M-
CTBEHHBIX XMBOTHBIX. [Ipu 100bIue, IEpEBO3KE U MepepadoTKe pyAbl (TEXHOJIO-
TMYECKUX MPOIECCax) PEKOMEHAYETCS YCUINTh 3KOJIOTHUECKHI KOHTPOJIb.

2. Vicnonp30BaTh pe3yJabTaThl MOJYYEHHBIX HCCICIOBAHWN TOYBEHHO-PACcTH-
TENBHOTO ITOKPOBA B SKOJIOTMYECKOM MOHHUTOPUHIE [UISl OXPaHbl OKPYKAOLIEH
cpelnbl pTyTHOM NpoBHHIMM XannapkeH. Mmeercs akT BHenpeHuss baTkeHCKOro
TEPPUTOPHAIBHOTO YIIPABIICHUS TOCYAAPCTBEHHOIO areHTCTBAa OXPAHbI OKPYIKAIOILIEN
cpenbl u jtecHoro xo3siicta nipu [Ipasutensctee KP No 01-8/320 ot 30.10.2018 .

3.Teopetnueckue MAaHHbIE AUCCEPTALMOHHOM pPabOThl PEKOMEHAYIOTCA K
UCMOJb30BaHUIO TIPU COCTABJICHUH PabOYUX MPOrpamMm, KOHCIIEKTOB JICKIMM, HaIH-
CaHWW METOJIMYECKUX Pa3padOTOK K 1a0OpaTOPHBIM 3aHATUSM JUIsl CTyZeHTOB BY30B
[0 HaIpaBJICHUSAM «XUMHS» U «IKOJIOTHUS U MPUPOJONOIIb30BaHue». MIMeeTcs akTt
BHeApeHus: Onickoro rocynapcrBeHHoro yaupepeurera Nel586 ot 05.12.2018 r.
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Mmaranu kbi3bl KaabiCKaHIBIH «AJIall TOO KbIPKACBIHAAIbI XaligapKeH
ChbIMaNl NMPOBHMHUMSACHIHBIH TOMYPAK-O6CYMAYK KANTOOCYHYH JIKOJOTHSJIBIK—
OMoreoxuMMsiIbIK 03reuejykrepy» jaered Ttemaaa 03.02.08 — 3kosorus
agucTUrH OOIOHYA OHOJIOTUSI WIMMIEPHMHUH KAaHIAMIATHI OKYMYMITYYJIYK
JAapaskachbIH U3EHMUI AJIYY YUYH Ka3bLITaH ANCCEPTANMSACHIHBIH KbICKA4a

KOPYTYHAYCY

Herusru ce3nep: cbiMan, METAJUTYPTHSUIIBIK 3aBOJI, KalAbIK CAKTarbldy, OOP
MeTaap, SPUTHUTUK, KAJIJIBIKTAp, TEXHOTEHIUK MPOBUHIINS, OMOT€OXUMHUSIIBIK
UK.

M3niie6HYyH 00BEKTHJIEPH: TOIYPaK-0CYMIYK KalToOCy, KaJIbIK
CaKTarbluTarsl KaJabIKTap, )Kep YCTYHAOrY CyyJap.

N3nianeenyH makcarbl: Ajall TOO KbIPKACBIHAArbl XaWJIapKeH ChIMan
MIPOBUHIUSACHIHBIH TOIYPaK-6CYMIYK KAaNTOOCYHYH 3KOJIOTHSIIBIK-OUOr€0XUMUS-
JIBIK ©3T0YO6JIYKTOPYH U3HIII00.

N3un1e6eHyH  BbIKMAJApbl:  Tajnaa, (QU3MKa-XUMHUSUIBIK:  ATOMJIYK-
a0CcopOLUIBIK, POTOKOTOPUMETPUSIIBIK, CIIEKTPAIIBIK aHAIIH3.

N3u11660HYH HATBHIMKACHI KAHA JKAHBUIBITBI. XaWJapKeH ChIMaIl
MPOBUHIUSACHIHBIH TOMYPAaK-6CYMAYK KAalTOOCYHYH a3bIpKbl yudypJarbl aOaisl
V3WIACHAA. TEeXHOTeHJIUK aHa KO36MOJIIYK YYaCTOKTOPAO CBhIMAIITBIH >KaHa
Oamika MUKPODJIEMEHTTEPAUH KapMasblibl OenruieHau. TeXHOTeHIIMK >KaHa
KO36MOJIIYK YYAaCTOKTOPAO «TOIYpaK-oCYMIYK» KaTapblHIa OH aHa Tepc
KOppesiLusiylap  TakTalabl. XaWJIapKeH KEH  aWMarblHAarbl  KUHOBaphb
MUHEPAJIBIHBIH YPUTMYTUTMHUH 4OWpeHYH pH MaaHUCHHEH KO3 KapaHIbLIbITBI
aHpIKTaNbl.  Kanablk  cakTarpldTarbl  KajaAbIKTApAbIH  APUTHUYTHUTHUHUH
KUCJIOTAJIAPAbIH KOHIEHTPAUMACBIHAH KO3 KapaHIbUIBITBI TakTaiabl. Yeunpene
CBIMAIITBIH JKaHa O0O0p METAUIAAPABIH KOTOPY KapMalyyCyHa ©CYMIYKTOpPIAYH
BIHFAWJIAHYY pEeakuusuiapbl W3WIICHAW. XaWIapKEeH ChIMaIl MPOBUHIMSICHIHBIH
TOMYpaK KaTMapblHbIH YYaCTOKTOPY OOIOHYA KapTa-cxema TY3YJOy.

KougoHyy IeHI?3J14: JUccepTalrsUIbIK UINTHH KbIMBIHTBIKTapbIH KPHBIH
OKMeTYHO KapaliTyy Kypuan TypraH 4eHpeHy KOproo j)aHa TOKOH dYapOachkl
MaMJICKETTUK ar€HTCTBOCYH/Ia KOJIIOHYyTra 00JI0T. AiJlaHa-uelpeHy chIMar kaHa
00Op MeTayullap MEHEH OylIraHyyCyHyH MaallbIMAaTThIK 0a3achlH TOJXYKTAMT.
Kanapik caktarsratarsl ChIMan KapMoOdy KabIKTap.ibl YTUIN3AMUSIIOO0 OOroHYa
HII-Yapajiapbl UIITEI YbITYyra KOJIAOHYYCY MYMKYH.

Teopusinbik Matepuangap KOXKnopao skonorus, Xumus, ailaHa-4eMpeHYH
XUMUSCHI, TEOXUMHS IUCHIUIUIMHATIAPHI OOIOHYA KYyMYII4y MpOTpaMMaliapbl,
OKYY-YCYIAYK KOMIUIEKCTEP/IM JKaHa JIA00paTOPHSUIBIK cabaKTapaa METOAUKAIIBIK
KOJIJOHMOJIOPAY TY3YYI'® KOJIJIOHYJIAT.

Koagonyy Tapmarbl: 5Kojorus, aiigaHa-ueiipeHy KOproo, OMOreoXuMus,
OMOJIOTHSsI, XUMMSI.
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PE3IOME
auccepranmu  Mmaranum  kbi3bl Kajabickan Ha Temy:  «IJK0J0ro-
OMoreoxumMHu4YecKue OCOOEHHOCTH  NOYBEHHO-PACTHTEJBLHOIO0  NOKPOBa
PTYTHOH NPOBHHUUM XalIapKeH AJIalCKOro xpedTa», NpeACTABJICHHON HA
COMCKAHME YYEHOH CTemeHH KaHAUWAATAa OHOJOrHMYeCKMX HAyK IO
cneuuanabHocTH 03.02.08 — 3ko10rUA

KiroueBrnlie ¢j10Ba: pTyTh, METALUIYPTUYECKUNA 3aBOJI, XBOCTOXPAHUIIMIIIE,
TSDKEJbIE  METauIbl, PacTBOPUMOCTb, OTXOJbl, TEXHOTCHHAas IPOBUHIMS,
OMOreOXMMHUYECKUMN UK.

OO0beKkThI HCCIEI0BAHMA. IIOYBCHHO-PACTUTENIBHBIA ITOKPOB, OTXOJbI
XBOCTOXPAHWINIIA, HA3EMHBIE BOJIBI.

Heas padoThl: H3YyYUTHh BKOJOTO-OMOr€OXMMHUYECKHE OCOOEHHOCTU
ITOYBEHHO-PACTUTEIBHOIO NOKPOBA PTYTHOM NPOBHHIMN XalJapKeH AJIalCKOTO
xpeOTa.

Metoabl HCCJHeI0OBAHMA: TIOJIEBbIE, (PUBHKO-XUMUYECKHE: aTOMHO-
a0CcopOIMOHHBIN, (DOTOKOTOPUMETPUUECKUM, CTIEKTPATIbHbBIN aHATU3.

IHonyyeHHnbie pe3yjabTaTbl W HX HOBU3HA: l3yueHO COBpeMEHHOE
COCTOSIHME IOYBEHHO-PACTUTENIBHOIO IMOKPOBA PTYTHOW NPOBUMHLMM XaWJIapKEH.
Y CTaHOBIIEHO COZAEPKAHUE PTYTH U IPYTUX MUKPOIJIEMEHTOB HAa TEXHOICHHBIX U
KOHTPOJIBHBIX Y4YacTKaxX. YCTAaHOBJEHbl HA TEXHOICHHBIX M KOHTPOJIBHBIX
ydacTKax, Kak ITOJOXKUTEIbHBIE, TaK U OTPULATENIbHBIE KOPPEISLIMU B CUCTEME
«rmoyBa-pacrenre».  OmpeneneHa  pacTBOPUMOCTb — MHHEpaja  KHHOBAapH
XangapKeHCKOTO MECTOPOXKAEHUsS B 3aBUCUMOCTH OT 3HaueHud pH cpens.
BbIsiBI€HAa pacTBOPUMOCTH OTXOZOB XBOCTOXPAaHWIMINA B 3aBUCUMOCTH OT
KOHIIEHTPAIUU KUCIOT. M3ydeH BONPOC O BO3MOXKHBIX PEAKLMAX PACTUTEIBHBIX
OpPTraHW3MOB Ha TOBBIIIEHHBIE COAECPKAHUS TSHKENBIX METALUIOB W JAp. B CpeEXE.
CocraBnena kapra-cxema ITOYBEHHOT'O MMOKPOBA PTYTHOW NPOBUHUINH XaWJapKeH
10 YYaCTKaM.

CreneHb MCHOJIB30BAHMUSA: PE3YJIbTaThl Pa0OTHl MOTYT OBITh MCIOJIb30BAHbI
['ocynapCTBEHHBIM areHTCTBOM IO OXPAaHE OKPYXKAIIEW cpeapl W JIECHOTO
xo3giicteBa MUC KP mw MCX KP, a Takke NONOJHUTH ©0a3bl JAaHHBIX II0
3arpA3HEHUI0  PTYTBIO UM TSDKEIBIMH  METAUIAaMHU  OKPYXKAlOLeW  Cpebl.
[TomyueHHble  pe3ynabTaThl CHOCOOCTBYIOT —pa3pabOTKe MEpONPHUSTHI M0
YTWIM3ALUU  PTYTBCOAEPKAIIMX OTXOAOB XBOCTOXpaHuiuuia. Marepuaibl
JUCCepTallMM UCIOJB3YIOTCS B pabO4YMX MPOrpaMMax U y4eOHO-METOAMYECKUX
KOMIUIEKCaX, [JIsl HallMCaHUS METOAMYECKHUX pa3paboToK K 1ab0paTOpHBIM
3aHATUSAM MO JTUCHUIUIMHAM: OOIIas SKOJOTHS, XHUMHUS OKpYXKarollel cpesbl,
XUMHUS, TEOXUMHUSL.

O0sacTh  NpPUMEHEHMsI: DKOJOTWsA, OXpaHa OKPYKAIOUIEH  Cpelpbl,
OHOreoXuMust, OMOJIOTHSl, XUMHUSI.
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ABSTRACT
of Imatali kyzy Kalyskan’s dissertation on: “Ecological and biogeochemical
peculiarities of the soil and vegetation cover of the mercury province of
Haidarken, Alai range”, submitted for the scientific degree of candidate of
biological sciences by the speciality: 03.02.08 — ecology

Key words: mercury, metallurgical plant, tailings, heavy metals, solubility,
waste, technogenic province, biogeochemical cycle.

Subject of research: soil-vegetaible cover, tailing waste, ground water

Research objective: to assess the ecological and biogeochemical features
of the soil and vegetation cover of the mercury province of Haidarken of the Alai
range.

Research methods: field, physico-chemical: atomic absorption,
photocolorimetry, spectral analysis.

The results obtained and their novelty: The current state of the soil and
vegetation cover of the mercury province of Haidarken has been assessed. It has
been established mercury and trace elements content in the technogenic and
control areas. Negative correlations in the technogenic areas and control sites have
shown positive correlations in the soil-plant system. The solubility of the cinnabar
mineral from the Haidarken deposit has been determined depending on the pH
values of the medium. The solubility of tailings waste in acids was revealed.
Possible reactions of plant organisms have been evaluated and a schematic map of
the mercury province Haidarken has been compiled.

Efficiency: the results of the research can be used by the State Agency for
Environmental Protection and Forestry. It enriches the data on the database of
mercury pollution and heavy metals in the environment and develops measures for
the disposal of mercury-containing waste tailing. The dissertation materials can be
used in developing programs and educational complexes, methodological
developments for laboratory classes in the disciplines: general ecology,
environmental chemistry, chemistry and geochemistry.

Field of application: ecology, environmental protection, biogeochemistry,
biology, chemistry.
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