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FEO3KOJNIOM'MHYECKUE NPOBJIEMbl PASPABOTKWN PYOHbIX U
POCCBIMNHbIX MECTOPOXAOEHWUN 30JIOTA HA NMPUMEPE AMYPCKOU
OBJIACTH

H.B. MounceeHKo, K.r.-m.H., U.B. Ky3HeLoBa, K.r.-M.H.
UHemumym eonoeuu u lNpupodonons3oesaHus IBO PAH, e. bnazoseweHck, Poccus

GEOECOLOGICAL PROBLEMS OF ORE AND PLACER GOLD
DEPOSITS' DEVELOPMENT BY THE EXAMPLE OF THE AMUR REGION

N.V. Moiseenko?! Ph.D. in geology-mineralogy, senior researcher
I.V.Kuznetsova! Ph.D. in geology-mineralogy, senior researcher

Institute of Geology and Nature Management of FEB RAS 1, Relochny Lane, Blagoveshchensk, 675000

The major problems of environmental impact of gold mining in Amurskaya oblast and
causes of environmental mercury and other harmful chemical elements contamination along with
influence of accumulative pollutants considered in this study. Abatement of gold mining pollution
is offered

ITo nanubIM nHDOpMarmonHoro areHTcTBa Thomson Reuters GFMS, o utoram 2014 rona
Poccus yBenuumia npousBoJCTBO 30510Ta Ha 7% A0 272 TOHH, OTTECHUB CO BTOPOM CTPOYKHU
Asctpanuio (269,7 tounsl) [9]. AMypckas o6aacTh - ogHa M3 Beaymmx B Poccun 1o qo0bIde
30J10Ta, CyMMapHbIe 3amachl mpeBbimnatoT 300 TOHH, MPOTHO3HBIE PeCypChl MPUOTMKAIOTCA K 7
ThICsiuaM. 30J0TOA00BIYa B peruoHe mmeer Oomnee yem 150-metHioro uctoputo. B 2014 r. B
obnactu 100bITO 7,18 T pocceimHOTO 1 22,32 T pyaHOTO 30510Ta. Jl0 CHX IMOp B AMYpPCKOI 00JIacTH
B pa3paboTke Haxoautcs Oonee 300 pocceimeil, 3aaeiictBoBano okojo 30 apar u Gomee 350
npomipudopoB. [Ipu Takux Macmrabax pocChITHONM 30J0TOA00BIYM B 00JaCTH 3a JECATKH JIET
«TIepeNIoNavYeHbl» COTHU PEYHBIX [OJIMH, €XEroAHo HapymaeTcs Oomee 1500 ra 3emens,
nepepabarsiaercs 6onee 170 MiH. M° TOpHO#T Macchl ¥ ncnonb3yercs 1500 mmH. M3 peunoit Bojs!
[10]. C BBenenuem B skcmuiyataiuio pyaHukoB "Tlokposckwuii”, "Tlnonep", "bBepe3nuToBsii,
"Bamckuii", 3A0 "Manombipckuii pyaHUK", m100bYa KOPEHHOTO 30J10Ta 3aHsIa JIUIUPYIOIIYIO
no3unno. K coxaneHuio, BO3HHUKAIOLIME IMPU MPOMBIIUIEHHOM OCBOEHUU MECTOPOXKICHUMN
MPOJIYKTHI TEXHOT€HE3a (POPMHUPYIOT KOJIOTHUECKH OIACHBIE OPEOJIbI M TMOTOKU PACCESTHUS
XUMHYECKOTO  3arpsi3HEHUs  Cpelbl TSHKENBIMH METaUlaMU, HETaTUBHO BIUSIONIMMHU Ha
COCTOSTHUE 3KOCHUCTEM.

CymiecTBytomiyie B HacTosIee BpeMsl TEXHOJOTHUH TepepaboTKU 30JI0TOCOAEPIKAIIETO
CHIpbSI TIPUBOJAT K BO3HUKHOBEHHUIO IIEJIOTO pPsa IKOJIOTHYECKUX TPOOIeM: 3arps3HEHUIO
aTMoc(epHOro BO3/1yXa, MOYB, MOBEPXHOCTHBIX U MOA3EMHBIX BOJ, 00pa30BaHUIO 3HAYUTEIBHBIX
00bEMOB MPOMBIIIIICHHBIX OTXOJI0B M HAPYIICHUIO OMOJIOTUYECKOT0 Pa3HOOOpa3usl.

ATMmoc¢epHbIe TPolJieMbl

OCHOBHBIM 3arpsI3HAOIIMM KOMIIOHEHTOM aTMmochepHoro Bo3ayxa (73,3 %) sBusercs
HEOpraHuyecKas Iblib, 00pa3yloliascs Npu 100bIYe, TPAHCTIOPTUPOBKE, MOJTOTOBKE U YKIIAJIKe
pyasl. IIpu ropHBIX paboTax NMPOUCXOAWT 3arpsizHEHHE aTMOCQEpPhl MBUTBIO, COSIWHEHHSIMA
yriiepoja, a30Ta ¥ CBUHIIA, YTO BHI3BAHO MCMOJIH30BAHNEM B3PhIBUATHIX MAaTEPUAIIOB MPH J00bIYE
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PYOHOrO 30J0Ta M MOIIHOM 3€MJIEPOMHO-NIOTPY304HOM TeXHUKH. OTMeuaeTcs 3arpsA3HEHHE
aTMocdepbl OT YCTaHOBOK KYYHOTO BBIIIETAUMBAHUSA, XBOCTOXPAHHWJIHMIL M CTAallMOHAPHBIX
UCTOYHUKOB. Hambosiee cyliecTBEHHOE BIIMSHUE OKa3blBAIOT XBOCTOXPAHMIIUINA, TOBEPXHOCTh
KOTOPBIX TOJBEpraercsi BEeTpoBOM dpos3uu. IIpum OTKpHITON pa3paboTKe MECTOPOKICHUN
KapbepaMH IPOUCXOAMT 3HAYUTEIBHOE HapyIIECHHE IOBEPXHOCTH M PE3KO BO3PACTAET Macca
u3BJIeKaeMoil moposl [7]. B Mectax oTpaboTKu MOSBIISIOTCS O0JIBIINE 00BEMBI OTBAJIOB IIOPO/IHI,
KOTOpasi M3-3a HU3KUX COJIEpKaHWHW B HEW PYyJHBIX KOMIIOHEHTOB HE MJET Ha INepepaldoTKy.
[IpakTHKyeMOe HCIOJIb30BAaHUE IMOJO0OHONM MOPOIBI Ui CTPOUTENBHBIX LENed U JOPOKHBIX
HOKPBITUH TaKXKe MOXET NPHUBECTH K YXYIIIEHUIO 3KOJIOTMYECKOH OOCTaHOBKHM, IpU 3TOM
HeOJIaroNpUsITHBIE TTOCIEICTBUS MOTYT MPOSIBUTHCS Yepe3 3HauuTenbHoe BpeMs. Kpome Toro, B
paiioHax MpoBefeHUs paboT MO JOOBIYM 30JI0Ta, TSHKENAsh TEXHUKA, IEepeBUrasiCh IO JIECHBIM
YpOYHIIIaM B II0KaPOOIIACHBIE IEPUOBI, MOKET SIBIATHCA OJJHUM U3 UICTOYHUKOB BO3HUKHOBECHMS
noxapoB. C Ipyroif CTOpOHbI, CYIIECTBOBAHUE B TEUEHHE JUIUTEIILHOTO BPEMEHHU OTPaOOTaHHBIX
pPEYHBIX JOJIMH CO CJ1ab0 pPAa3BUTOM pPACTUTENBHOCTHIO HA TEXHOTEHHBIX OTBAlaX, MOXET
paccMaTpuBaThCS Kak IPOTUBOIIOKAPHBIE TIOJIOCHI.

Boanbie npodJiemMbl

BaxHoe MecTo cpenu COBpEMEHHBIX HNPUPOAOOXPAaHHBIX MPOOJIEM 3aHUMAeET mpodieMa
PaluOHAJIbHOI'O BOJAOIIOJB30BAHUA W OXpPaHbl MaJlbIX PCK OT 3arpA3HCHUA W HCTOILICHUA.
OTcyTcTBHE B CEBEpHBIX paiioOHax AMYpPCKOM 001acTH THAPONOCTOB HE JAET BO3MOKHOCTHU
CO34aTb IIOJIHYHO KAapTHMHY TCXHOICHHOI'O BJIMAHUA Ha BOJOTOKH. B cooTtBercTBHM C
HOPMAaTHUBHBIMU TPeOOBAaHUSIMH, OPIraHU30BaHHbIN COPOC CTOYHBIX BOJ IPH MPOBEICHUN TOPHBIX
paboT B BOJIOTOKH OTCYTCTBYET. XMMUUYECKAsI OUMCTKA B CUCTEME OOOPOTHOTO BOJJOCHAOKEHUSI B
CIEIMAJIBHO CO3/IaBAEMBIX JJIS 3TOrO OTCTOMHMKAX HE 3aAIIMILAET TOJHOCTHI0 OCHOBHOM BOJOTOK
oT OTpULATCIIBHOI'O BIIMAHUA TFOPHBIX pa60T. Haunbonpmas CTCIICHb 3arpsA3HCHUA
TEXHOJIOTUYECKUX BOJ MPU pa3paboTKe 30J0Ta MPOUCXOAUT 3a CUET (U3NUYECKOTO 3arpsi3HEHUs
X TOHKHUMMH TBép)lI)IMI/I B3BecsIMH. B3Becu 06p&3yI-OTC5[ IIprU YHUUYTOXCHUU PACTUTCIIBHOTO
IIOKPOBA U B3PBIXJICHNH AJUTFOBUAJIBHBIX OTJIOKEHUH. 3arps3HEHNE TOBEPXHOCTHBIX BOJI B3BECAMU
XapaKTepU3yeTCsl BHICOKOM MHTEHCUBHOCTbHIO U OOJIBIIMM IUIOIIAHBIM pacpocTpaneHueM. Jlaxe
1ocJjie 3aBeplIeHNs padoT B3BECH MTPOAOIDKAIOT OKa3bIBaTh HETAaTUBHOE BO3/IECHCTBUE HA KAUECTBO
BOJIbI B PEKax B T€UEHHWE MHOTUX JeT. BenencTBue oTpaboOTOK MPOUCXOIUT 3aperyiupoBaHue U
nepepacnpezieseHle NOBEPXHOCTHOIO CTOKa, PyCiIo peKu pa30MBaeTcss Ha MHOXECTBO PYKABOB,
MPOUCXOAUT YMCHBIICHUEC CKOPOCTU TCUCHUSA U Fﬂy6I/IHI>I BOAOTOKA, MOBBIITACTCA TEMIICPATYpPA,
CHM)KAETCS KOJIMYECTBO PACTBOPEHHOIO KHcCIopoja. Bono€msl B mpenenax TEXHOTEHHOTO
MOJIMTOHA COEAMHSAIOTCS MEXKIY COOOM, UTO COCOOCTBYET MepepacipeaeICHUI0 HaKOIIEHHOTO
TEIUIa 10 BceMy Noaurony. Kak ciezncrsue 3Toro — yBenuuuBaeTcst nepuoj cToka Ha 5-10 gHei.
B cBsa3u ¢ YHUYTOKCHHUEM MCP3JIOTBI W TOHMXXCHUEM YPOBHA TPYHTOBBIX BOJ YacCTb
MIOBEPXHOCTHOT'O CTOKA NEPEXOIUT B MOJ3EMHBIM.

HGCSITI/IJ'IGTI/IZMI/I JJId YBEIIUYCHU A CTCIICHU U3BJICYCHH A 30J10Ta U3 poccmneﬁ IMPpUMCHAJIACh
METAJIIINYECKasl pPTYTh, KOTOPAsl KCIOJIb30BAJIACH HE TOJIBKO HA CTaJUM AOBOJAKH IINXA, HO U Ha
CTaJuM TIOJTY4YEHUS TPAaBUTALMOHHOTO KOHILIEHTpaTa 3a CYET OOMJIBHOIO IOJIMBA IIUIIO30B.
Bonpiioe koiM4YeCcTBO PTYTH BMECTE € 30J0TOM IOCTYNajO Ha JOBOAOYHBIE YCTPOWCTBA, IIE
nociie BbIENIEHUS 30JI0Ta PTYTh MoOMajaia B “XBOCTbI” U cOpachIBaiach B XBOCTOXPAHUIIHIIA.
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ConepxaHust PTYTH B XBOCTOXPAHWIMILAX MPUUCKOB M CTapaTeiIbCKUX apTeled J0CTUraer
HECKOJIBKMX KMJIOTPaMMOB Ha TOHHY. XBOCTOXPAHIJIUINA OOBIYHO YCTPAUBAIOTCS B MIOHIKEHUSIX
penbeda (B moiamHax pydbéB M pek). Ilocie oTpabOTKM OdepeaHOro ydacTka paboT apTelb
nepeba3upyercsi Ha HOBOE MECTO, OCTABIISAS B OPOIIEHHOM MOCENKE 3apakKEHHBIC PTYTHIO OTXOIbI
30510TOA00bI4M. MHOrIa 3a cuéT U3MeHeHus pycen JuO0 M3-3a BIMSAHUSA HABOJKOBBIX BOJ 3TOT
MaTepHajl MonajnaeT B JOJIHHBI peK. TONbKO Ha TEPPUTOPHUH AMYPCKOW 00IACTH KOJIMYECTBO
IPUBHECEHHON B OKPYXAWOLIYI0 Cpelly METaIJIMYeCKOM PTYTH B IIpOLECcCe 30JI0TOA0ObIYU
onieHuBaeTcs opueHTUpoBoyHO B 500 ToHH [4; 12]. [TomuMo pTyTH, B 30HY a3paliu BbIBOJIATCS
CBSI3aHHBIE B MMHEpaJaX TaKUE 3JIEMEHTbI, KaK MbIIIbSK, CBUHEL] U APYrHe TSKEIbIE METaLIbL.
Borbiioe BIusiHEE Ha OKPYKAIOIIYIO cpeay okasbiBatoT Topda. 1o [10], Topd comepxut 11-12 %
BOJIOPACTBOPUMBIX  OPraHMYECKUX  BEIIECTB, KOTOpPblE  BBIMBIBAIOTCS  OCaJKaMHU U
MOBEPXHOCTHBIMU BOJAMHU M CIIY’KaT UCTOYHHKAMU (PEHOJIOB, HUTPATOB, YIJIEBOJOPOJOB THIIA
n€érkux OeHsuHoB. [lpu Bckpbllie TOpd al’pupyercs, B HEM pa3BUBAIOTCS a’pOOHBIE
MHUKPOOHOIOTUYECKHE TPOLIECCHI, KOTOPBIE CIOCOOCTBYIOT YBEIHUEHHIO MOJIBUKHON OpraHUKH,
HOMAAMONIEH B UTOTE B PEKH.

IIpu oTpaboTKaXx KOPEHHBIX MECTOPOXKICHHN 30JI0Ta HCIOIB3YIOTCS TEXHOJIOTHU
IOJ3€MHOI0 BBIIIEIAYMBAHUSA, [IPU 3TOM INPOUCXOAUT HAPYIIEHHE E€CTECTBEHHOIO COCTOSHUS
MOJ3EMHBIX TOPU30HTOB, KOTOPOE MPHUBOAMT K 3arpsi3HEHUIO MOJI3eMHBIX BOJA. CTOYHBIE BOJBI
TOPHO-000TraTUTENbHBIX POU3BOJICTB SABJISIFOTCS CIOXKHBIMU BOJHO-XUMHUYECKUMH CUCTEMAMU U
OTJIMYAIOTCS TO: BEIIECTBEHHOMY COCTaBY MepepadaThiBaeMbBIX Py, CXeMaM IepepaboTKu u
UCIIOJIb3yeMBbIM peareHTaM. B pe3ynbrare nepepaboTKu pya OCTaTOUHBIE paCTBOPBI, KaK IIPaBUJIO,
coJiepKar: CBOOOJHBIE IMAHKIBI, POJAHUIBI U IPYTHE IMAHUCThIE COSAMHEHUS METAJIOB (CIIMBHI
30JI0TOU3BJIEKATEIbHBIX 3aBOJIOB U XBOCTOXPAHMJMIL OOOTraTUTENbHBIX (HaOpHUK), KaTHOHBI
TSOKETIBIX WM PEOKUX METAJUIOB (CIHMBBI CTyCTUTENEH, OTCTOMHMKOB M XBOCTOXPaHWIIUII
oOoratuTenbHbIX (HaOpUK), OpraHMYeCKHEe NPUMECH, TBEpJble B3BECH, a TAaKXKe CTOKH,
OTJIMYAIONINECS] TIOBBIIICHHON KHCIOTHOCTHIO (IIAXTHBIE BOJBI, CIUBBI XBOCTOXPAHHIIUII
IPaBUTALMOHHBIX (haOpUK, MPOMBIBHBIX CHApsIOB, apar u ap.) [11].

OCo0eHHO CHITFHOE BIUSIHHE HAa COCTOSTHHE OKPYXKAOIIEH Cpeabl OKa3bIBAlOT U3MEHEHUS
B NPHUIOBEPXHOCTHON 0O0JACTH PYIHBIX MecCTOpoxkaeHH. CaMbIMU CYIIECTBEHHBIMH B 3TOM
OTHOILIEHUH SIBJITIOTCSL TPOIECCHl OKHCICHHS M PACTBOPEHHUS CYIb(UAOB, MPHUBOASIINE K
BO3HMKHOBEHHUIO XOPOILIO PACTBOPUMBIX B BoJie Cylb(haToB. ['OpHBIE MOPO/IBI, CKIAJUPyEMbIE B
TEXHOTEHHBIE MUHEPAIbHBIE O0BEKTHI, B IEPUOJI XPaHEHHS TIOJBEPTalOTCs CIOKHOMY ITPOIIECCY
npeoOpa3oBaHuil, NPOUCXOASLIUX IO BIUSHUEM MHOTUX (U3MUECKUX, XMMHUYECKHX U
onoxumuueckux (hakropos. [1oz Bo3aelicTBHEM BOMIBI M COIEPKAIINXCS B HEH aKTHBHBIX areHTOB
B TOpHBIX MOpOJax TMPOTEKAIOT IPOLECCHl PACTBOPEHMs, BBILIETAUUBAHUS, OKHUCICHHUS,
TUpaTalyy, 3aMenieHus, ruaponu3a u nuddysuu [2]. Hanbonee omacHIMA KOMIIOHEHTAMHU B
0TXO0J]aX TOPHOJOOBIBAIOIIMX MPEINPUATHH SBISAIOTC Cynb(uaHble MuHepaisl. [lpu ux
OKHCIICHHH TPYIIa TOKCHYHBIX KOMIIOHEHTOB IEPEXOIUT B PACTBOP M HAYMHAECT MHTEHCHBHO
MUTPHPOBAThH B TIOJ3EMHBIX U MIOBEPXHOCTHBIX Bojax [8].

IouBenHo-reomopdosiornueckue NpodaeMsbl

Pa3paboTka MeCTOPOXIEHHMH IOJIE3HBIX HCKOMAeMbIX NPUBOAUT K 0Opa30BAHHUIO
TEPPUTOPUH, KOTOpbIE KIACCUPUIMPYIOTCS KaK KaTeropus HapyLIIEHHBIX 3eMellb. AHaiau3
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pPe3yabTaTOB OMOJIOrO-MMOYBEHHBIX MCCIIEAOBAHUM MOKA3bIBAET, YTO HAPYIICHHBIEC 3€MIIH, JaXKe
[0 MUCTEYEHUU JJUTEIbHOTIO II€pUOJa BPEMEHH, OTIUYAIOTCA OT TEPPUTOPUH,
CYILIECTBOBABIIUX IO TEXHOT€HHOI0 Bo3/ielicTBUs. Hanbosee ipko 3T0 MpOsBIISETCS B CEBEPHBIX
paifoHax 00JIaCTH, XapaKTEPU3yEeMBIX JKCTPEMAIbHBIMU KIMMATHUUYECKUMH YCIOBHSIMH H
CIUIOIIHBIM PACIPOCTPAHEHHUEM MHOTOJIETHEMEP3JIBbIX TOopoJ. (OCOOEHHOCTBIO POCCHITHBIX
MECTOPOXKICHHUI CEBEPHBIX PAHOHOB O0JIACTH SBISICTCS MX pPa3MENICHHE B 30HE MHOTOJICTHEH
Mep3noThl. [loa BiusHUEeM 0TpabOTOK Ha HAPYLIEHHBIX JHUINAX JOJIMH OTMEYAeTCsl YBEIMUECHUE
rJIyOMH CE30HHOTO MPOTaWBaHUSA M (POPMUPOBAHUE TEXHOTCHHBIX TAJTMKOBBIX 30H, IPOHCXOIUT
ryOoKass BOJHO-TEIJIOBas MeJHopalus peuHbiX AoiuH. [lpu m00bYe KOpPEeHHOro 30I510Ta
OTKPBITBIM CIIOCOOOM TaK)K€ MPOMCXOAAT U3MEHEHHUS] MEP3JI0THOTO peXUMa MOouB U mopoxa. B
pe3ynbTaTe OCBOCHHUS MECTOPOXKIACHUN MPOUCXOJUT YHUUTOKEHUE IEPBUYHBIX IOYB KakK
TaKkoOBBIX. OTCYTCTBUE TOHKHX (DPAKIHii, KOTOPBIE SBISIOTCS MUHEPAILHOW OCHOBOI NMOYBEHHO-
MOTJIOUIAIOIIETO KOMILJIEKCA, SBIIACTCS MPUYUHON AePUIINTa HEOOXOTUMBIX JIJIS )KU3HHU PAaCTeHUMN
3aracoB MHUTATEIBHBIX BEMIECTB. VIMEHHO 3TO SIBISCTCSI OJHUM M3 OCHOBHBIX (DaKTOpPOB, HM3-3a
KOTOPOIO rajieyHble OTBaJIbl HE 3apACTalOT B TEUEHUE JECATKOB JIET.

[Tocne oxkoHUaHUS TOPHBIX PaboT (GopMHUPYeTCs COBEpPIIEHHO HOBBIA THUI MECTHOCTH:
TEXHOT'CHHbIE BOPOHKH OOJIBIIUX Pa3MepoB (Kapbephl), OTBAIBI PA3TUYHOIO FT€HETHUECKOI O THIIA,
TEXHOIeHHble BOAOEMBL. [lo CpaBHEHMIO C €CTECTBEHHBIMH TI'€OMOP(OIOrHYECKUMU
KOMIUIEKCaMH, TEXHOTCHHBIE OTBAJIbl XapaKTEpU3YIOTCA 0oJiee aKTUBHBIMH CKJIOHOBBIMHU U
APO3MOHHBIMH Ipoueccamu. Mcnonb30oBaHME MOIIHOM TEXHHMKH, MO3BOJIAIOLIECH BBIHOCUTH HA
THEBHYIO TOBEPXHOCTh TIIIyOOKO3aJeralolue TOpHbIE MOpPOAbI, 3aTPyIHSET MpoIecc
noyBoOoOpa3oBaHus. B KauecTBe OCHOBHOTO TIIOKAa3aTels, IO3BOJIIONIETO KOJINYECTBEHHO
OXapaKTepHU30BaTh CTEMEHb W3MEHEHHUs JaHamadra, HcHoib3yercs o0BEM mepepaboTaHHOMN
TOPHOM Macchl M IUIOIIAJM HApYIICHHBIX TEPpPUTOpUN. BoccTaHOBIIEHHE HapyLIEHHBIX
TEPPUTOPUH JOJKHO BKJIIOYATh IPOTUBOIPO3UOHHBIE MEPOIIPUATHS U PEKYIBTUBALINIO 36MEIIb.

Bbuonorunyeckue l'[pOﬁJ'IeM])I

B mexaHusMme camMoperyiupoBaHHs MPUPOJHBIX KOMIUIEKCOB OMOTHUECKOMY (akTopy
MPUHAJICKUAT Beayllas pojib. B ceBepHBIX pailoHax AMYpPCKOW 00JacTH pPAaCTUTEIBHOCTH
ABJIsieTCA Haubosiee BUAMMBIM MHIMKATOPOM aHTPOIOTeHHOro Bo3aeicTBus. [loaTtomy octpoTa
HKOJIOTMUYECKUX NMPOOJIEM BO MHOTOM IMPOIOPLHUOHAIbHA CTENEHU Aerpajialliid pacTUTEIbHOTO
IOKpOBa M MOTEPSIM BUI0OBOrO pazHooOpas3us. [loHOe yHHUYTOXKEHHE PAaCcTUTEIHHOIO MOKPOBA,
OTJIMYAIOIIErocs HauOoJsblIel MO3aWYHOCTBIO M BHMJIOBBIM Pa3HOOOpa3veM, NMPOMCXOAUT IPU
IPOBE/IEHUH BCKPBIIIHBIX U JOOBIYHBIX paboT. HecMOTpsi Ha OTHOCUTENBHO HEOOIBIYIO IITONIA /b
pacnpocTpaHeHusl, OTPAHUYEHHYI0O TOPHBIM OTBOJOM, CTENEHb IMPOSIBICHUS 3TOM MpoOIeMbl
JOCTUTaeT MaKCUMaJbHOW WMHTEHCUBHOCTH. IIpoMcXoaMT  yHHYTOXEHHME  YHHMKAJIbHBIX
pacTUTENbHBIX (popManmii, CHUXKaeTcsl OMopazHoOOpasue, yMeHbIIaeTcs OMONpPOAYKTHBHOCTD,
YBEJIMYMBACTCS Jerpaialus oieHbux nacroum. Haunbonee «boseBas» Touka, XapakTepHu3yromias
TpaHchopmaIuio 300reHopoH 1a TP pa3padOTKe MECTOPOKICHHH 30JI0Ta — UCTOIICHUE PHIOHBIX
3aracoB M YHHMUYTOXeHHMe HepecTwiuil. [Ipu OoTpaboTKe pPOCCHIITHBIX MECTOPOXKAECHUH, C
MCIIOJIb30BAaHUEM MHOTOJIETHETO aMallblaMHOro croco0a HU3BJICYEHHUS 30JI0Ta MPOUCXOAUT
3HAUUTENBHOE 3arpsA3HEHHUE OKPYXKAroIleW cpenbl pTyThio. J(OJMHBI MHOTMX MalbIX peK U UX
IIPUTOKOB K HACTOSIIIIEMY BPEMEHU HACBIIIEHbl TEXHOTEHHBIMU OTBAJIaMH, COJEPKAIIMMHU T€ WU
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UHBIE KOJIMYECTBa PTyTU. B pailoHax 3010TOA00BIYM PTYTh HAKAIJIMBAETCS B IOYBAX, JTOHHBIX
OTJIOKEHUSAX BOJOEMOB, PACTEHUSAX U BO3AYXE; y JIIOAEH 4acTO OOHapyXUBAIOTCS NPHU3HAKU
pryTHOIl MHTOKcuKauuu. Haunbonee TokcuuHOW (OopMOH PTYyTH SBISETCS METHUIIOBas PTYTh,
KOTOpasi oOpasyeTcsl IpU BO3ACHCTBUM Ha HEE NPOAYKTOB THUEHUS OPraHMYECKOIO BEILECTBA.
JlaHHOE OpraHM4ecKoe BEIIECTBO, KAK IPAaBWJIO, MOXKHO BCTPETUTh B IPUIMBHO-OTJIMBHBIX
MaplIlax WM B BOAOXPAHWIUINAX BO3JIE JaMO, OHO 00J1aaeT CBOICTBOM IIPEBPALICHUS METaIlIA
B OPTaHNYECKYI0 METWJIOBYIO PTYThb. PTyTh OpPraHMYeCKOro IPOMCXOXICHUS HAKAIUIMBACTCSA B
JKUPOBBIX OTIIOKECHMSAX JXKUBOTHBIX M OYEHb MEIUICHHO BBIBOAMTCS M3 OpraHusma. B TkaHsx
XMILHUKA, YIOTPEOSIOMIEro B MUILY MEJIKHUX JKUBOTHBIX, HAXOJSAIIMXCS HAa HU3KHUX CTYNEHSIX
MUIIEBOM 1IENH, IIOCTEIIEHHO HAKAIIJIMBAETCS CTOJIBKO PTYTH, CKOJIBKO COAEPKAIOCh B OPraHU3Me
9THX MEJKHUX KUBOTHBIX BMECTE B3AThIX, IOITOMY YPOBEHb PTYTHU B OJTHOW OCOOM PHIOBI MOXKET
OBITH BO MHOTO pa3 BhIIIE, YEM B BOJIE, B KOTOpoil oHa obutaeT. [1oCcKoyIbKY KUBOW OpraHusM,
BKJIIOYAsl 4YeJIOBEKa, MOIJIOUIAeT PTYTh ObICTpee, YeM 3TO BELIECTBO BBIBOJAUTCSA W3 OpraHu3Ma,
PTYTh UMEET CBOKCTBO CO BPEMEHEM HAKaININBAThCS B TKAHAX. ECIM B KaKOH-TO MOMEHT BPEMEHH,
B OpraHM3M IIepecTaeT NOCTyNaTh PTYTh, 3TO BELIECTBO Oy/1e€T NOCTENEHHO BBIBOAUTHCS U3 Tela
JKUBOTHOTO WIHM 4esloBeKa. Eciu, HanpoTHB, MOCTYIUIGHHE PTYTH IPOJOJDKUTCA, OpraHU3M
[IEPECTAHET CIIPABIIATHCS C €€ KOJIMYECTBAMH U IPOU30MJET NHTOKCUKALIUS OpraHu3Ma.
3onoropyanble npeanpusatus llpuamypbs B 3aBUCUMOCTH OT TEXHOJIOTMU OOOTaIleHUs
PYZ U cOCTaBa OKa3bIBaIOT Pa3HOE II0 XapaKTEPy U MHTEHCUBHOCTH, a TAKXKE 110 DKOJIOTHUECKUM
IOCIEACTBHAM BO3ICHCTBHE HAa OKDPYKAIOWIYI0 Cpely M 310pOBbE HacelleHus. [1aBHBIM
HETraTHUBHBIM HKOJIOTHYECKUM (PAaKTOPOM TEXHOJIOTUM KYYHOTO BBIIIETAUMBAHUS SBIISETCS

HCIIONIB30BAaHUE ONAcHBIX XuMudeckux peareHtoB [6, 3, 13]. B cBasu ¢ »Tum HemTaTHBIE
CUTYaIlH, BO3HUKAIOUIUE Ha MPEIPUATHIX, COMPOBOXKIAIOTCS MOMAJAHUEM X B OKPYKAIOIIYIO
Cpely M HEraTHBHBIM BO3JICHCTBHEM Ha €€ KOMIMOHEHTHI. [luaHum — oHa U3 OCHOBHBIX (opM
[MaHU/1a, KOTOpasl Yalle BCero oOpa3yeTcsl BCIEACTBHE €ro B3aUMOJEHUCTBUS C 3JIEMEHTaMU
OKpYXarollel cpelpl Ha TEPPUTOPHH 30J0TONOObIBatOIIMX mpeanpuatuil. {uanug moxer
HaxXOJIUTHCSI B BOJIC B TEYCHHUE JIOJTOrO MEPUOJIa BpEeMEHU. AMMHAK, KaK OJTHO M3 COCIUHEHUM,
o0pa3yromuxcsi Ipyu B3aUMOACHCTBUM IUAHUAA C OKPYXKAaIOILIEH cpeloi, cuuTaeTcs HE MeHee
TOKCUYHBIM, YeM caM 1uaHuj. bosee Toro, 1aHHbIe HEKOTOPBIX UCCIIEIOBAHUI CBUIETEILCTBYIOT
0 TOM, YTO HalW4yhe OOOMX HJIEMEHTOB, aMMHaKa U IMAaHWAA, 3HAYUTEIHbHO YCHUJIHMBAET HX
TOKCHUYHOCTh, YTO TPEBBINIAET TOKCHUYHOCTh OSTHUX BEIIECTB, B3ATHIX B OTAeIbHOCTH [14].
Tuonnanat, HarpUMep, MOXKET BbI3BaTh Y (OpETu «CUHAPOM BHE3AITHOW CMEPTHU», YACTHYHO B
pe3ynbTare OTBETHOM pPEAaKIMU Ha CTPECC, a TAK)KE BCIEICTBHE CIOCOOHOCTH THOLMAHATa, B
OTIIMYHME OT CBOOOJHBIX I[MAHHJIOB, HAKAIJIMBAaThCS B OpraHusMe poiObl. Jlpyrue muaHumn
coJiepKalire COeTMHEHUS, TAKHE KakK, HalpuMep, IIMaHOBBIA XJIOPU/I, ABJISIETCS 00JIee TOKCUYHBIM
Uisi pblO, YeM cBOOOJHBIE NHMAHWUIBL. MHOTHE U3 MOTEHIMANBFHO OE3BPEIHBIX BEIIECTB,
00pa3yromuxcs B MPOIECCe paciiajia IMaHnu1a, TOKCHYHBI JJIS TOABOIHBIX (JOPM KU3HH, U MOTYT
COXpaHSITHCS B OKpYXKAlOIIeW cpele B TEUYEHHE JONroro mepuoaa BpeMeHU. [ubenb poIObI
HACTyTaeT MPH 3HAYNTEIIFHO MEHBIIINX KOHIIEHTPAIUAX ITMaHua. Tak, cCoaepkanme S MT [uaHuaa
B JIUTPE BOABI BEACT K HAPYIICHUSM PENpOAYKTHBHOW (DYHKIMU pPBIO, HAPYLIEHUS APYTUX
GyHKIMA OpraHm3Ma phI0 HAOMIOMATMCh TPU KOHIEHTpanuu IwaHuga B 10 mr Ha jawTp.
TOKCHMYHOCTH IIUAaHUA TTOBBIIIAETCS MPU YMEHBIIEHUH KOJTUYECTBA PACTBOPEHHOTO KHCIOPO/ia B
BOJI€, KPOME TOTO IMPHU MOHIKEHUH TeMTIEpaTypsl BoAbI 10 12 rpaxycoB °C, TOKCHYHOCTh IIMAHK]IA
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yBenuuuBaeTcs BTpoe. 3a mociennue 50 neT B TOpHOAOOBIBarOIICH OTpaciau 3a(UKCHPOBAHO
JIBEHAJIIaTh MHIIUACHTOB C MOMaJaHHeM IIMaHUJOB B OKpyxkatouryto cpeny [17, 18, 14]. U3-3a
MPOPbIBA INIOTUHBI XBOCTOXPAHWIMIIA 0TX010B IMaHu10B Ha Kapamenckom ['OK B aBrycte 2009
I. IPOU30IILIO OTPABJICHUE JIIOJCH, THOENb PBIObI U pacTUTENbHOCTH [15].

BricBoOOX I€HUE 37IEMEHTOB, B TOM YHCJIE€ U TOKCUYHBIX, [IPH OKUCIIEHUH CYIb(PUI0B U UX
MUTpanys B MOJ3EMHBIC BOJBI MOXET MPUBOJAUTH K IIMPOKOMY PACCEUBAHHIO KOMIIOHEHTOB C
MOCHEAYIOIUM KOHLIEHTPUPOBAHHEM UX B Pa3IUYHbIX OOBEKTaX OKpYXKAIOIIEH Cpeabl.
3HAUUTENIBHOE BJIMSHUE Ha IEPEXOJ JJEMEHTOB M3 PYIHBIX TEJI B PacTBOPbl OKa3bIBAIOT
MuKpoopranusmsl. [lon geiictBruem 6akTepuii B pacTBOP MEPEXOAUT METANIOB B HECKOIBKO THICSY
pa3 Oosbllle, YeM MpPU IPOCTOM OKHUCIEHHMU. MHOrue BBIHOCHUMBIE B IIPOLECCE OKHUCIIECHUS
3JIEMEHTHI HAKaITUBAIOTCS B IOHHBIX HUJIaX, 0COOEHHO IIPU HAIMYMH B HUX THIPOOKHUCIIOB JKele3a
U Maprasiia u opraHu4eckoro BemiectBa. Habironaercs poct copepkaHus pyAHbIX 3JIEMEHTOB B
MOYBaX W PACTeHUSX. PacTeHHS MOXXHO CPaBHHUTH C MOLIHBIMH HAacOCaMH, MEPEKaYNMBAIOLUIIMHU
MUHEPATN30BaHHBIE PACTBOPHI HA JTHEBHYIO MOBEPXHOCTh. OTMUpPaHHE 3€JI€HOW MacChl paCTEHUMN
OPUBOJUT K MOBTOPHOMY M 4acTo Ooyiee CHUIBHOMY 3arps3HEHHUIO TSDKEIBIMH MeETalljlaMu
MIOBEPXHOCTHOTO CJIOS TI0YB, a €€ COKUTAHUE - K 3arpsi3HEHUI0 aTMocdepsl. B 00macTsax BIUSHUAS
30H OKHUCJICHUS CYJIb(PHUIHBIX MECTOPOXKICHUI OTMEUYEHO YTHETAIOIIEee, a HHOT/Ia U TyOUTEIbHOE
BO3/ICHICTBHE BBICBOOOKIAIOIINXCA W3 PYIAHBIX MHHEPAJIOB TOKCHYHBIX 3JEMEHTOB Ha
pactutenbHble cooOliecTBa. Pa3BuTHE TUAPOTEOXUMUYECKUX M OMOTEOXMMHUYECKUX OPEOJIOB
paccesiHus pyHbIX KOMIOHEHTOB 3HAYUTEIBHO PACIIAPSIET 00JIaCTH BIUSHHUS MECTOPOXKICHUH Ha
OKPYKAIOIIYI0 Cpely, a BHICOKAs MUTPAIMOHHASI CIIOCOOHOCTh MHOTHX TOKCHYHBIX 3JIEMEHTOB
CKa3bIBA€TCSl HAa YXYALICHHH OOmIeH IKOJOrHYecKor obcraHoBKH. Kpome TOro, B pesynbrare
OCBOGHHUSI TEPPUTOPUU MPOUCXOIUT CHIDKCHHE YHCIEHHOCTH IUKHUX >KMUBOTHBIX U MTHII,
ycunuBaercs (haktop OecrokoiicTBa. buornueckue nmpobiieMbl UMEIOT IUIOIIAHOE U JIMHEHHOE
pacrpocTpaHEHHE.

OrHorpaguueckre  MmpoOJeMbl  CBSI3aHBI € YMEHbIIEHHEM  OHOJOTHYECKOU
HPOAYKTUBHOCTH TEPPUTOPHIl (JIECHBIX M BOJHBIX PECYPCOB), YMEHBILICHHUEM IIIOIIAAeH TacTOMII
M, COOTBETCTBEHHO, YXY/IIIEHHWEM Cpeabl OOMTAaHWS MallbIX HApOJHOCTEH. DTH MPOOIIEMBI
CTaHOBSITCSI OCOOCHHO 3HAYMMBIMHU B CEeBEpHBIX paiioHax JlanpHero Bocroka, rae npeBecHas
PacCTUTENBLHOCTh MPUYpPOUYEHA TOJIBKO K JoiauHaMm pek. Ilocine mo0buM 30710Ta JHUINA JTOJIWUH
NPEICTaBIAIOT CO0ON “NMYHHBIN” Mei3ax B OKPYXEHHUU TOJIBIX CKJIOHOB PEYHBIX JOJIMH U Top
(romb1ioB). Ha Takux TEppUTOPHUAX YXYIIIAIOTCS YCIOBHS THE3I0BHH, 1 YMEHBIAETCS KOPMOBAs
6a3a He TOJIBKO JUIs OJI€HEH, HO U JUISl APYTUX BUIOB KMBOTHBIX. DTO HE MOXKET HE OECIIOKOUTH
MaJible HApOJHOCTH, JIJIsl KOTOPBIX OJICHEBOJICTBO M PHIOOJIOBCTBO SIBIISIFOTCS OCHOBHBIMH BHIAMH
KHU3HEoOeceueHusl.

3akaoueHue

B ycnoBusix BBICOKMX II€H Ha 30JI0TO (POCT ILIeH mpojospkaics Oonee 10 meT) cramo
BBIT'OIHBIM nepepa6aTLIBaTI> 66}1HBI€, pr,lIHOO60l"aTI/IMBIC pyAdbl, TEXHOI'CHHBIC OTBaJIbI,
BOBJICKATh B HKCIUTyaTaIMIO 3a0aaHCOBBIE 3amachl, MPEX/Ie CUNTABIINECS HE MPUTOIHBIMU IS
peHTa0enbHONH OOBIYM MO TEXHOJOTMYECKMM M SKOHOMMYECKMM NpuYMHaM. B pesynbrare
MHOTHE paHee 3a0pOIICHHbIE M 3aKOHCEPBUPOBAHHBIC PYAHUKH, Kaphepbl M IOJHUTOHBI
BO300HOBWJIM CBOIO paboTy. B Hacrosiee BpeMs 00BEM 3amacoB POCCHITHOTO 30JI0Ta WUMEET
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YCTOMUYUBYIO TEHAECHIUIO K HCTOLEHHUIO BCIEICTBUE UHTEHCUBHOM JOOBIYM U PE3KOIO CHUXKEHMS
TEMIIOB IPUPOCTA 3a1acoB. Y CTAHOBJICHO, YTO MPH J00bIUE POCCHIITHOTO 30J10Ta C IPUMEHEHHEM
CYLIECTBYIOIIUX LUIIO30BBIX TEXHOJIOTHH CyMMAapHBIE TEXHOJIOTMYECKUE IOTEPU U IOTEPU
MeTaJljia B BUJIE CBsI3aHHOTO 3010Ta B 3ernsax gocturatot 50 % [1]. OOBEMBI MECKOB TEXHOTEHHBIX
pOCCBINIEH 30J10Ta € KaXIbIM T'OJOM YBEJIUYMBAIOTCSA B CBA3M C TEM, YTO Ha OOJBIIMHCTBE
JEHUCTBYIOIUX IPEANPUATANA H3BJICUYCHHE MEIKOrO 30JI0Ta OCTajJOoCh HAa HHU3KOM YpPOBHE.
VBenu4eHuto 00bEMa 30J10TOCOAEPIKAIINX [TECKOB TEXHOT€HHBIX POCCHINEH CIOCOOCTBYET TakKe
BOBJICYECHHUE B Pa3pabOTKy OOBEKTOB C MOBHIIIEHHBIM COICPKaHUEM MUKPO M HAHOYACTHIL 30JI0TA
[5]. Teppuropuu ¢ TEXHOr€HHBIMU POCCHIIISIMH, HA KOTOPBIX MOXHO 3()(HhEKTUBHO OpraHU30BaTh
MOBTOPHYIO JTOOBIYY HY)KHO BBIBOJWTH U3 IUIaHA 0053aTENbHOW peKylbTHUBAlMK. B HacTosmiee
BpeMsl POCCHIIIHAas 30JI0TO00bIYA TMPOU3BOJAUTCA KAphEPHBIM CHOCOOOM JparamMu HWIIH
IIPOMBIBAIOIIMMH ITPUOOpaMU pa3IMYHBIX TUIIOB U COIPOBOXAAETCS BBIPYOKOM JIECOB, CHATUEM
TOp(OB, YCTpOICTBOM JApeHakel M OTCTOMHHUKOB, 3arpsi3HeHueM mpupoaHoit cpeasl ['CM u
pTYThIO. XBOCTBI 30JI0TOHM3BIEKATENbHBIX (abpuk (3M®D) 3070TOPYAHBIX MPEANPUATHI
IPEICTaBISIIOT NOTEHUUAIBHYIO OIACHOCTb, CBS3aHHYI0 C HEIOCTATOYHOM CTEICHBIO
TEXHUYECKOTO 00ycTpolicTBa OOBEKTOB pa3MEUICHUS OTUX OTXOJOB. | MAPOXUMHUYECKHUE
aHOMAQJIMU M IOTOKU paccesHuss (pOpMUPYIOTCS B pe3yibTaTe MH(PUIbTpALMM aTMOCHEPHBIX
OCaJIKOB, TIOBEPXHOCTHBIX M MOJ3EMHBIX BOJl 4€pe3 TEXHOICHHbIE O0BEKTHl. HTEeHCHBHOE
pasBUTHE 30JI0TO00BIBAIOIIEH NPOMBIIUIEHHOCTH MPHUBOAUT K HAKOIUIEHUIO THUIAHTCKUX
00BEMOB OTXO0JIOB (IIYCTBIE MOPOJIbI, HEKOHAUIIMOHHOE CBHIPHE, IUIAMBI, XBOCTHI OOOTAIICHUS).
Takum oO0pa3oMm, HpPeAUpUATHS IO HU3BICUCHHMIO 30JI0Ta MMEIOT HETraTMBHOE BIMSIHHUE Ha
COCTOSTHUE OKpY’Kalolleil cpenbl U 370poBbsl HaceneHus. i peleHus: BhILIENepedrCIEeHHBIX
9KOJIOTUYECKUX MHPOoOJeM HEoO0XOAMMO YCWINTh MOHMTOPUHI 32 COCTOSIHUEM TEXHOTEHHBIX
TeppuTOpui B 30HaX paboTBl  3050TONOOBIBatOIIMX  mpennpustuil. Mcnonb3oBarh
pecypcocOeperarolye TeXHOJIOIUH, PeI0TBpaIlaTh aBapuiiHble cOPOCHI, KOTOPbIE MPUBOIAT K
3arpsi3HEHUIO0 TOBEPXHOCTHBIX M IMOJA3EMHBIX BOJ OTXOJaMH IPOM3BOJCTBA, MHCIIOJIb30BATh
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI OUMCTKH OOOPOTHBIX U CTOYHBIX BOJI.

Jlureparypa

1. Adanacenko C.U., Jlazapunu A.H. 30710Tas xuna TEXHOTEHHBIX OTBAJIOB / 3010TO00BIYA,
2009, Ne 133, c. 33-3531.

2. Topnoe neno u okpyxkatomas cpefa: Yueonuk.- M.:Jloroc, 2001.- 272 c.

3. MHMeankos C.M. KonaunoHnpoBaHUe U OYUCTKA CTOYHBIX BOJ B MPOIIECCAaX BOJ00OOPOTA MPH
oOoraieHn MUHEpalIbHOTO Chipbsi// HayuHble U TeXHUYECKHE acTeKThl OXpaHbl OKpYXKaroei
cpenpl.-2004.-Ne4 .-C.47-85.

4. Komamp A.T., IlaBnoBa JL.M., Pagomckas B.U. u ap. Pryts B skocucremax [Ipuamypss /
Bectuuk /IBO PAH, 2002. - Ne 4. — ¢. 94-103.

5. Kysnenosa W.B. I'eonmorusi, TOHKOAMCIEPCHOE M HAHOPAa3MEPHOE 30JI0TO B MHUHEpaiax
pocceineit HuxHecenemmkuHckoro 3osotoHocHoro ysna (IIpumamypne) : aBropedepar awuc.
KaHJIuaaTa reojioro-MmuHepanorundeckux Hayk : 25.00.11 / KysnenoBa Wuna BrnagumuposHa;
[MecTo 3amuthl: Cub. genep. yH-1] - Kpachosipek, 2011 - 21 c.

6. MepetrykoB, M. A. 30510T0: XUMHs, MUHEpaorus, metautyprus / M. A. MepetrykoB. — M. :
N3patensckuii nom «Pyna u Metamisiy, 2008. — 528 c.

© Vladivostok State University of Economics and Service, 2015 15




Abstracts of Papers

International Symposium «kECOLOGICAL CHALLENGES OF NATURE MANAGEMENT
AND ENVIRONMENTAL PROTECTION IN THE ASIA-PACIFIC REGION»

Te3uncbl AoKNagoB

Mexnaynapoansiit cumnosuym « 9KOJIOTMYECKUE I[MTPOBJIEMBbI
I[TPUPOOITIOJIB3OBAHUA 1 OXPAHA OKPV)KAIOLHEPT CPEJIBI B ABMATCKO-
TUXOOKEAHCKOM PEI'MOHE

7. Iluckynos [O.I'., Ky3nemnora W.B., bopucora N.I'., KoBanp A.T. Dkonorudeckne npoodaeMbl
30J10TOI00BIYM Ha TMpuMeTe AMYPCKOW oOnactu / DKOJIOTHS W TPOMBIIUIEHHOCTh Poccuu.
Mocksa, 2008, ssHBapsb, cTp.32-35.

8. Ilmocaun A.M., I'yaun B.U. IlpuponHsie THApOTre€OIOTHYECKUE CUCTEMBI,(POPMHUPOBAHUE
XUMHYECKOT'0 COCTaBa M peakius Ha TEXHOTeHHOE Bo3/AelicTBUe(Ha npumepe 3abaiikaibs.- YiaH-
Vn3: U3n-so BHII CO PAH, 2001.- 137 c.

9. P® Ha 2 mecte mo nmoObrue 30io0ta B mupe 3a 2014 r — [DnexTpoHHblii pecypc| Pexum
noctyma: http://gold.ru/news/rossija-na-2-meste-po-dobyche-zolota-v-mire-za-2014.html

10. CaBuenko N.®., Pauyk B.B., CaBuenko M.H. Dkomnorus amypckoro 305i0ta / JKOJOTHUS H
npombiuieHHocTh Poceun. 1997. - ¢. 27-31.

11. Comno6oes U.C., JIo6os E.N., AnekcanapoB A.H. u ap. IlocoOue mo oreHke BO3JACHCTBUS
FOPHOTO TPOM3BOJCTBA HA OKPYXKAWOILYKD Cpely M SKOJIOIMYeCKOMYy OOOCHOBaHUIO
XO03SUCTBEHHOMN JESTEIbHOCTH TOPHBIX MPEANpUITUid// DKomorundeckas skcneptusa.-1997.- Neb.-
C.2-70.

12. Xapuna C.I'., Koans A.T. Pyt B okpyxatomieii cpene. biaarosemenck. Jans’'AY. 2001. —
40 c.

13. apwkoB, B. A., lo6pockokuHn, B. B. CoBpemeHHbIe TEHACHIMU PA3BUTUS TEXHO-JIOTUU
W3BJICUCHHMSI 30JI0Ta U3 KOpeHHBIX pyn / B. A. Ilapekos, B. B. Jlo6pockokus // I'opHBI KypHAIL.
—2000. — No5.

14. Iluanun, pTYTh U KUCJIOTHBIC CTOKH - SIIOBHTBIC CHYTHHKH 30j0Ta. Project Underground
(ITpoext Annerpaynn) — [DneKTpOHHbIN pecypc] Pexum
noctyma:http://www.pandia.ru/text/78/334/740.php

15. Dxonoruyeckass karactpoda B MaragaHCKoill 00JIacTH — LUAHUABI JABIKYTCS IO peKam
Tymannoit, XaceiH U Apmanb? — [DnekTpoHHbI pecypc] Pexum nocryma: http://forum-
msk.org/material/news/1363489.html (nata obpamenus 21.08.2014).

16. Bosecker, K., Blumenroth, P. Microbial Treatment of Cyanide and Heavy Metals Containing
Waste Water from Gold Mining / 17 International Mining Congress and Ex-hibition of Turkey. —
IMCET"'2001.

17. Hadfield, D, A Cyanide Story: Are We Doing Enough to Prevent Cyanide Spills?
[DnexTponnsiii pecype] / Doug Hadfield // Mining and money. — 2008. — Pexxum jpocryma:
http://www.stockhouse.com/columnists/2008/april/28/a-cyanide-story--are-we-doing-enough-to-

preventcy.

18. McNulty, T. Cyanide Substitutes / Terry McNulty //Mining Magazine. — Vol.184, Ne5, — May
2001. — P. 256258, 260-261.

OCHOBHBbIE 3KOJIOT'MYECKUE NMPOBJIEMbI MOYBEHHOIO MOKPOBA
AOAJIbHEITO BOCTOKA POCCUU

B.U.lonos., A.6.H., BypaykoBckumn M.J1., K.6.H.

®I'BbHY Bbuonoro-noyseHHbIn nHcTutyT ABO PAH, r. BnagusocTtok

ECOLOGICAL PROBLEMS IN THE SOIL COVER ON THE SOUTH FAR EAST OF
RUSSIA (THE ROLE OF ANTROPOGENIC FACTOR)
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Summary: A report reviews the basic ecological problems appearing under exploitation
arable soils in Primorye and Priamurye. They are as follow: contamination of soils by heavy
metals, dehumification, chemicalization effect in agriculture, etc. The possibilities and ways to
conserve soil fertility are considered and discussed.

Key words: soil erosion, heavy metals, dehumification, biological methods, agriculture.

Poct wMacmraboB 3arps3HeHuss Owochepsl 3eMiH, TPOUCXOISIIUX  BCIEACTBHE
XO03SUCTBEHHOM JIeATEIHbHOCTH YeJIOBEKa, MPUBEN K BOSHUKHOBEHHIO I100AIbHBIX 3KOJOTHYECKIX
npobaeM (MapHUKOBBIA 3P (EKT, KUCIOTHBIE TOKIH, WCYC3HOBEHHE JIECOB, OIYCTHIHUBAHHE
TeppuTopuil, o0eaHenune reHodouaa u ap.). Bee aTo, ecnu He MpUHUMATE MEp MO CACPKUBAHUIO
NEPEYNCIICHHBIX SBJICHUI, B KOHEYHOM CUYETe CTAaHET MPUYMHONH BO3HUKHOBEHHS YCIIOBHM
HECOBMECTHUMBIX C CYIIECTBOBAaHHMEM OHOTHI M, B MEPBYIO OuYepe/lb, 3HAUUTEIBHO OOOCTPUT
IIPOJIOBOJILCTBEHHYIO MTPOOJIEMY, KOTOpasi BO BCE BPEMEHA CYLIECTBOBAHMSI YeloBedYeCTBa Oblia
MIPUOPUTETHOM.

Hambonee BakHBIM KOMIIOHEHTOM OHOC(EpHI, TMOIACPKUBAIOIIMM €€ TOMEOoCTa3, U
MPUHUMAIOIIMM Ha ceOsi OCHOBHOM yJap aHTPONOTE€HHOTO Ipecca SIBJISETCS] TOUYBEHHBIN MOKPOB
anetel. [TouBa oOmamaer Hambosee pa3BUTON U YPPEKTUBHON CHCTEMOW CaAMOOYHMIIEHUS 3a
cueT 0y(depHBIX, aICOPOIIMOHHBIX U MOTJIOTUTEIBHBIX CBOMCTB B OTHOIIICHMH MHOTHX BEIIECTB, B
TOM YUCJIE TSAKEJBIX METAJIJIOB.

B nacrosimee BpeMsi B OT€UECTBEHHOM IKOJIOTMYECKOM HayKe, HE CMOTpPSI HAa Ba)KHOCTb
JTAHHOU MPOOJIEMBI, 0YE€Hb MaJI0O BHUMAHUS yJIEJISETCS POJIM MOYBEHHOTO TOKPOBA B MO ICPKAaHIH
romeoctaza Ouochepsl. DTO B paBHOM Mepe OTHOCHTCA M K MPOrpaMMaM SKOJOTHYECKOTo
oOydeHus, Kak WIKOJIbHUKOB, Tak U cTyAeHToB. B CIIIA, Hanpumep, 1 BO MHOTHUX CTpaHax
3anaaHoit EBponel B 00111€00pa30BaTeNbHBIX MIKOJAX, @ TAKXKE B MPOrpaMMax 3KOJIOTHYECKOTro
o0pa3oBaHMsl HaceleHus, (PUHAHCHPYEMBIX pazIu4YHbIMU (oHAaMH, OO0JIbIIOE BHHUMaHUS
yIENseTCsl OCHOBaM IIOYBOBEJCHMS, AarpOXUMHM M OCOOEHHO BIMSHHUIO XHUMH3ALUU
CEJIbCKOXO035HCTBEHHOI0 MPOM3BOJICTBA HA COCTOSIHHME MOYBBI. M 3TO BMOJHE ONpaBiaHO, T.K.
MOYBEHHBIN MMOKPOB IJIAHETHl TOMUMO IIOOPOAMS (YETOBEUYECTBO MOIy4yaeT Ojarogaps mouse
6osee 90% Bcex MPOIYKTOB NMUTaHMS) B 3HAUUTEIBHON MEpe ONpeeiseT U peryaupyeT MHOTHE
KJIIOUEBBIE U BaXKHBIE JJI COXPAHEHMsI KU3HM dKosorudeckue GyHkuuu ouocgepsl. Takue kak
HOJ/Iep)KaHUEe  IMOCTOSIHHOTO — Tra30oBOr0  cOCTaBa  arMocdepbl, XHMHYECKOTO  COCTaBa
MOBEPXHOCTHBIX, MPEXK/I€ BCErO PEUHBIX, BOJ, COXpaHEeHHE Onopa3HooOpa3us, B IEPBYIO OYEPEIb
’KHUBBIX OPraHU3MOB, OOMTAIOLIKX B TOYBax u T.1. [1].

DKoJoru4eckre mpoOJieMbl, CBSI3aHHBIE C CEIbCKOXO3IMCTBEHHON JEsTeNbHOCTHIO
4eJ0BEKa, COMPOBOXKJAJIM €ro CO BpPEMEH IOSBJICHUS 3eMyelleNus, Kak OIHOM U3 OTpaciu
)knu3HeoOecrieueHus. Hanboiee npeBHIOI0 TPoOIeMy — UCTOIICHHE TIOUYB, PENIAId €CTECTBEHHBIM
BOCCTaHOBJICHHEM, 3a0pachiBas y4yaCTOK Ha HECKONbKO JieT. C MOSBIEHHWEM MHUHEpPalTbHbBIX
ynoOpeHuil ypoxau BBIPOCIH B HECKOJBKO pa3 M, COOTBETCTBEHHO, BO3POCIO KOJIUYECTBO
npo6ieM, Ha KOTOpbIE pelIeHUs] He HallIeHbl 10 HACTOSIIET0 BPEMEHHU.

K TtakoBbiM mpoOiemam, BO3HHMKIIMM H3-3a IMEPEIO3UPOBOK Aa30THBIX yH0OpeHUil u
HapyLIeHUs. COOTHOLIEHUH OCHOBHBIX »dJeMeHToB murtanus — N:P:K, cnenyer ortHectn
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HAaKOIJICHWE HUTPATOB B IOJIYy4aeMOW MPOIYKIMH, HaKoIuleHHe a3zora u ¢docdopa B
MOBEPXHOCTHBIX M TPYHTOBBIX BOJaX, MPHUBOISAIIEE K IBTPOPHUKAIMUA BOJOEMOB U yXY/IIICHUIO
KauecTBa HE TOJIBKO IIOJIy4acMOM MPONYKLUUH, HO M NUThEBOM Boxabl. llommmo sToro mpu
JUTUTEIIbHOM IIPUMEHEHUN MUHEPAIbHBIX YI00PEHUH YCUIMBAIOTCS MPOLECCHI IeryMU(DHUKAIINY U
arpoXMMHMYECKOH Jlerpailaliiy [0YB, YBEIIMYUBAETCS UX KMUCIOTHOCTh. YXyALIat0TCA GU3NYECKHe
CBOICTBa: pacTeT IUIOTHOCTh MaxXOTHOI'O TOPHU30HTA, TEPSETCS CTPYKTypa M CHUXKAeTCs ee
BOJIOEMKOCTb, BOJOYAEPKUBAIOLIAsl CHJIAa U JPYTHE CBOMCTBA, ONPEACIIAIOIINE INI0LOPOIUE.

Ha Jlanbuem Boctoke Poccun nHTEHCHBHAs AeTpajalus Iax0THBIX 10YB Hayanack ¢ 1990
roja, KOIJAa MPAKTUYECKH MPEKPATUIUCh IIOCTABKA M, COOTBETCTBEHHO, IPUMCHEHHE
MUHEPAJIBHBIX yaoOpeHuid u u3Bectu. [lo nanHbiM mnocinenHux (2005 r.) arpoxXuMHYEcKHX
oOciiezioBaHUil Hambosee IUIOJOPOJHBIX MAaXOTHBIX NOYB IIpuMopckoro kpas, cojep:kaHue
rymyca B HuX cHu3uioch Ha 10%, o cpaBHeHuto ¢ 1990 rogom, KUCIOTHOCTH TOYB YBEJIUYMIIACH
Ha 20-30%. CyiiecTBeHHO BBIPOCIH IUIOMIAM KHUCIBIX MOYB: B AMYPCKOH 00JacTM K HUM
otHeceHo 94% ot Bcero maxotHoro ¢poHaa odnactu, B [Ipumopckom kpae 79% u B XabapoBckoM
— 76%. B cpennem atoT nokasarens 1o JlaasHemy Boctoky cocraBui 83%, a nmo Poccuiickoi
®enepannn ToabKo 32% [2,3].

C npyrol CTOpPOHBI, MHTECHCHUBHOE€ M MAacCCHUPOBAaHHOE IPUMEHEHUE MUHEPAIbHBIX
ynoOpeHuit (Ipu OTCYTCTBHHM OpPraHMYECKUX) B ceBepHbIX npoBuHUUsIX KHP, rpanmyammx c
Poccuiickum JlanbHuM BocTokoMm, rne pacnpocTpaHeHbl HJICHTUYHbIE IOYBBI (JIyTOBBIE-
YEPHO3EMOBHUIHBIC U TIOWMEHHBIC BJ0JIb AMypa), MPUBEJIO K e1ie Oojee ri1y0oKo# erpaiaini.
Hamu anamusel rymyca, pH, K2O u S nokasanu, 4ro creneHs Aerpajalnuy UIASHTUYHBIX [10YB,
pacripocTpaHeHHbIX B ceBepHbIX npoBuHnmsax KHP namuoro 6omnee riybokas mo CpaBHEHUIO C
HAIIUMH aHajgoramu [4].

Becbma mokaszaTtenbHble pe3ynbTaThl MO BIMSHUIO MHHEPANbHBIX YIAOOpPEHHH Ha
coJiepKaHue TyMmyca OBLIM IOJy4eHHbl KHTAHCKUMH HcciefoBaTesiMu U3 CHHBL3SHCKOTO
CEJIbCKOXO35HCTBEHHOTO YHUBEPCUTETAa M POCCHUIICKMMHU y4EHBIMU W3 yHUBepcuTeTa [[pyXObI
Hapomos [5]. IIpu n3ydeHun 0CBOCHHBIX IETUHHBIX 0YB CHHBIBSH-YHTYPCKOr0 aBTOHOMHOTO
paiiona (Tapumckas BnaguHa), KOTOpble HAXOAWIUCH B SKCILTyaTalluu B cpeaHeM okosio 10-15
aet, Ob10 OOHApY)KEHO, YTO COJep)KaHHe I'yMyca B HHUX COKPAaTHJIOCh IMOYTH HAIOJOBHHY.
[TpousBoauTenn ObLIM BBIHYKIEHBI BHIBECTH 15% 1MOUYB, B OCHOBHOM OpOLIaeMbIX, U3 000poTa
U3-32 HapacTaloIlUX SBJIECHUN AeryMU(UKAIMHM, 3aCOJECHUS U ONYCTHIHUBAHMA. OTHU IOYBHI
HaXOJWJINCh B BEIEHUU KOJXO30B, IJ€, KaK MPaBWJIO, BHOCSAT BBICOKHE JI03bl MUHEPAJIBHBIX
ynoOpenuil. Takue TeMmbl AeryMupUKauy He CBOMCTBEHHBI Juia nmouB Poccun. IlpoBenenue
CUCTEMATUYECKUX TYpPOB arpoXMMHUYECKOro o00CiIeAoBaHUsA MaxXOTHbIX Mo4B Ilpumopbs u
[Tpramypbst TaKKe CBUIETENBCTBYET O TOM, YTO BHECEHHE YMEPEHHBIX 7103 OJHUX MUHEPAIBHBIX
yn00peHui BeleT K MEJIEHHOM nerpananuu moys. M30pITouHOE BHECEHHE U3BECTH (10 2,5 T.K.)
IPUBOJUT K YXY/IIEHUIO HE TOJBKO XMMUYECKHX, HO M (PU3NYECKUX CBOMCTB 00pabaThIBaeMBbIX
nous [6].

B nocnepnue roapl KUTANCKHE 3€MIIEJENbBLBI MEPEHOCAT MPHUHLUIIBI MHTEHCUBHOU
XUMH3aUU Ha TOYBHI J[aTbHEBOCTOUHOTO pErMoHa, KOTOPbIE BCe B OONIBIINX 00beMax apeHIyIoT
B IIpumopre u [Ipuamypse (okoso 50 Teic. ra). [Ipyuem UM BIIENAIOT HE OPOCOBBIE 3eMIIH, a
Jy4dlIue IUI0JOPOJHBIE MOYBBI BJOJIb MArUCTPAIbHBIX pek Pa3nonbHOM, ApceHbeBKH, AMypa 1
JPYTUX, O YeM BeCbMa OOCTOSTENFHO U apryMEHTHPOBaHO u3i0keHo B MoHorpaduu C.C. I'anzes
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[7] u B cTrarbe B.W. PociukoBoii [8]. IIpu ciiokuBIIeiics MpakTHKE BhIPALMBAHKS 3€PHOBBIX H
OBOIIHBIX KYyJIbTYp Ha apeHJ0BaHHbIX nHouBax IIpumopsss u IlpuaMmypbsi BIlOJIHE BEPOSTEH
CLEHapui NOJIHOM JAerpajali MOYB, KaK 3TO CIYy4YWIIOCh C MOYBaMU TapuMMCKOW BIAJAWHBI
CuHBIBAH-YUTYpCKOTO aBTOHOMHOTO paifona Kutas. [Tostomy B mepByro odepens HEOOXO0AUM
CTPOTMH KOHTPOJIb HAJ JAECUCTBUSMU apeHAAaTOpPOB, KOTOPBIM BO3JIOXKEeH Ha JlemapraMeHT
CEJIbCKOTO X035CTBA, HO 3TOT OPTraH HUKAaK HEe pearupyeT Ha MoJ00HbIe HAPYIICHHUS CO CTOPOHBI
apeHaaTopoB.
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NMPOBJIEMA HOPMUPOBAHUA TAXEJbIX METAJIJTOB B MOYBAX HA NPUMEPE
ArPOLIEHO30B IOIA JAJIbHEIO BOCTOKA

B.U.lNonos., A.6.H., BypaykoBckuin M.J1., K.6.H.

®IrbHY Bbuonoro-noyseHHbIn nHctutyt ABO PAH, r. BnagusocTtok

THE PROBLEM OF HEAVY METALS NORMALIZATION AN EXAMPLE OF
AGROCENOSES OF THE SOUTH FAR EAST REGION

M.L. Burdukovskii, Ph.D

Effect of long-term application of mineral and organic fertilizers on heavy metals
accumulation in meadow-brown soils and meadow-chernozem-like soils has been studied. The
evaluation of soil environmental conditions found that fertilizing contributes to increasing
concentration of Zn, Ni and Cr in the soils of studied agrophytocenosis, however, the level of soil
pollution is negligible.

W3yueHo BAMSIHHUE JITUTEIBHOTO IIPUMEHEHUSI MUHEPAJIbHBIX U OPraHUUYECKUX yI0O0pEeHUM
Ha HAKOIUICHHWE TSKEIIBIX METaUIOB B JIyTOBO-OYpPBIX M JYrOBO-YEPHO3EMOBHJIHBIX ITOYBAX.
[TpoBeneHa o11eHKa HKOJIOTUYECKOTO COCTOSIHUS UCCIIEAYyEMBbIX MTOYB. Y CTAHOBJIEHO, YTO BHECEHUE
yInoOpeHui crnocoOCTBYeT yBelWdeHHI0 KOoHIeHTparuu Zn, Cr 1 Ni B MOYBaX HCCIETYEMBIX
arpo(uTOLEHO30B, OJJHAKO YPOBEHb 3arpsi3HCHHS TOYBbI HE3HAYN TEIIbHBIH.

BBenenne

ITpobrema HOpMHUPOBAHUS TSXKEIBIX METAJUIOB B [IOYBAX B I1OCJIEIHUE I'O/Ibl BBIABHHYJIACH
B YHUCJIO OCHOBHBIX OOIIEMUPOBBIX IPOOJIEM. DTO CBA3aHO C LIMPOKUM PACIPOCTPAHEHUEM HX
BBICOKMX KOHIIEHTPAIU{ B OKPYKAIOLIEH cpesie U I'yOUTEeNbHBIM JIeHCTBUEM Ha )KUBbIE OPraHU3MbI
[1]. B xadyecTBe CaHMTApPHO-TUTMEHWYECKUX HOPMATHUBOB COJAEPIKAHMS TSAKEIbIX METAJIOB B
IIOYBAaX  INPUMEHSIOTCA  DKCHEPUMEHTAJIbHO  YCTAHOBJIEHHBIE  IPENEIbHO-IOIYCTUMBIE
koHueHTpauuu (I1/1K), koropble B MUpPOBOI MpaKTUKE Hayalyd pa3padaThiBaTh B Halllel CTpaHe
eme B 70-x romax mnpomuioro Beka [2]. OnHako, naXe B HAcTOsIIEE BpeMsl YCTaHOBUTH
KOHKpETHBIE HOPMbI Ha COJEpKaHUE TSHKENBIX METAJNIOB B MOYBE YPE3BBIYAMHO CIOXKHO H3-3a
HEBO3MOXHOCTH MOJHOTO y4eTa BceX (akTOpOB NpUPOAHOI cpenbl [3].

]_Ie.]'lblO HallInuX HCCICIOBaAHHUA OBLIO OonpeaAcCIICHUE BIUAHUA OJIUTCIIBHOTO IMPUMCHCHUA
yI[O6p6HPII>i " U3BCCTH HA COACPIKAHUC TAKECIIbIX MCTAJIJIOB B CENIbCKOXO3S1ICTBEHHBIX TOYBAX.

MeToauka

HccnenoBanus NpoBOJWINCH Ha JABYX HamOosee paclpoCTpaHEHHBIX Ha rore [lampHero
BocToka maxoTHBIX MMOYBaxX, HCIHOJB3YEMBIX MOJ TOCEBBI COM, B ONBITax C JUIUTEIbHBIM
IMPUMEHEHHEM MHHEPAIbHBIX M OpraHMYECKUX YAOOpeHuH, a TakKe M3BECTH: JIyrOBO-OyphIX
onoazoneHHbix (IlpumHUMUCX JABHMI] PACXH Ilpumopckoro kpas), M Ha JYyroBO-
yepHozeMoBHIHBIX (BHUU con Amypckoit o6nactu). OnbIT B [IpuMopckom kpae ObLT 3a710%KeH B
1941 r., B AMmypckoif obnactu - B 1962 1. Mccnenyemble 00pasiibl MOYB OTOUPATUCH € JIBYX
BapUaHTOB: KOHTPOJIbHBIN, 6€3 MCIIOJIb30BaHMsl YA0OOPEHHIt; M ¢ UCIIOIB30BAaHUEM MUHEPAIbHBIX
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y100peHU COBMECTHO C OPraHUYECKUMU U U3BECTKOBBIMU (f1anee OMY). CoaeprkaHue TSKEIbIX
METAJIJIOB OMPEIENISIIOCh METOJIOM aTOMHOU abcopOLMuU C MPpeABApUTENBbHON UX 3KCTpaKLUel B
KHUCIJIOTHOH BBITSXKKE.

Pe3ysabTarsl U 00CyKIeHUE

CornacHo pe3yibTaTaM HallluX UCCIIEI0BAHMM, JiuTeabHOe BHeceHrne OMY cyilecTBeHHO
MOBJIMSJIO HA KOHIICHTPAIMIO psAJia TSHKEIBIX METaIoB B MCCleAyeMbIX nmouBax (Tabmuua 1). B
JYrOBO-OYpBIX MOYBAaX OTMEUEHO MpeBbiieHUe coaepkanus Zn Ha 105%, Cr na 53% u Ni Ha
68%, OTHOCHTENBHO KOHTPOJBHOTO BapuaHTa. B  JIyroBo-4epHO3€MOBHIHBIX I[IOYBAX,
KOHLEHTpalusi 3THUX 3JEMEHTOB TakXke yBeJuuywinch Ha 65, 58 u 38% COOTBETCTBEHHO.
Copnepxanne Co, HaoOopoT, cHM3MWIOCH Ha 36% B [Ipumopckom kpae u Ha 44% B AMypckoit
o0nacTu.

Tabnuua 1 — BnusiHue ATUTETHHOTO IPUMEHECHHUS YA0OPEHHH Ha COACPIKAHUE TKEIbIX
METAJIJIOB B II0YBaX, MI/KT

BapwuanT omnsita Zn Cr Co Ni

Jlyroo-0Oypas nousa, [Ipum HUNCX

KouTpons 19,5 15 0,66 47

oMYy 40 2,3 0,42 7,9

JIyroBo-uepHo3emoBuiHas nousa, BHUN Con

KonTpons 28 2,9 1,5 7,4

oMYy 46 4,6 0,83 10,2

B xauecTBe caHUTapHO-TUTHEHUYECKHUX OLIEHKH COJIEPKaHUS TSHKETBIX METAJIIIOB B MOYBAX
MPUMEHSIOT SKCHEPUMEHTAIbHO YCTAHOBJIEHHbIE HOPMATHBBHI [4], KOTOpblEe ICHCTBYIOT Ha
tepputopun  Bced Poccuiickoini ®epepanmu ¢ 2006 roma. OmgHako OHHM pa3pabOTaHBI
npuOIMKEeHHO, 0€3 ydeTa perioHanbHON crielu(UKY MOYBEHHOTO TOKPOBA HACETICHHBIX ITYHKTOB,
CeIbX03yroIUi, TEPPUTOPUM KYPOPTHBIX 30H W MOYB, BXOJSIINX B 30HBI CAHUTAPHOW OXPaHbBI
HUCTOYHUKOB BOJIOCHAOKEHUSI.

N3BecTHO, HanpuMep, 4To B nouBax tora [JansHero Boctoka conepxanue Zn, BbllIe, 4eM
B MOYBaxX 3amaJHbIX pailoHOB Poccuu. OpHueHTHpYsICh HA TaHHbIE TUTHEHUYECKUX HOPMAaTHBOB,
JlaXKe Ha KOHTPOJIBHBIX BapHaHTAaX B JTYTOBO-YEPHO3EMOBHIHOM MMOYBE, KOHIICHTPAIKS Zn BBIIIE
ycranoBieHHbIX [1JIK Ha 22%, a ipu BHECEHUN OpraHO-MUHEPABHBIX YI0OpEHUH MPEBBIIIICHHE
nocturaet 100% (Puc. 1).
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Puc. 1 Conmepxanne Zn, Cr, Ni u CO B mouyBax UCCIIEAYEMbIX arpOXHMHUUECKUAX CTAIIMOHAPOB
otHocuTenbHO HOpM TTJIK, mMr/kr

B nyroBo-0ypsix nmousax [IpuMopckoro kpas mpyu BHECEHUU YAOOPEHHH Takke OTMEYEHO
npeBblllleHHe HopMmaTthBa 1o Zn Ha 74%. Kpome Toro, B mouBax 00OMX arpoXUMHYECKHX
cTannoHapoB HaOmroaetcs npebieHre yposHs I[TJIK mo Ni: B myroBo-Oypeix nousax Ha 17% B
KOHTPOJIbHOM BapuaHTe UM Ha 97% B BapuaHte c wucnois3oBanueM OMY; B i1yroso-
YEPHO3EMOBUIHBIX NTOUBax Ha 85 U 155% coOTBETCTBEHHO.

JInsi OIIEHKM WHTEHCHBHOCTH W CTETIEHH OIACHOCTH 3arpsi3HEHHs TOYBBI HAaMH OBLI
paccunTal K03 PUIHMEHT TEXHOT€HHON KOHLIEHTPAIMH 31eMeHTOB (K¢), KOTOPBI OIpeesiseTcst
OTHOILIEHHEM COJEP>KaHUs JIEMEHTA B UCCIIEAYEMOM MOYBE K COJAEPKAHUIO HIEMEHTa B (JOHOBOM
NOYBE M CYMMAapHBIH TNOKa3arenb 3arps3HeHus: (Zc), KOTOpbleé MPUMEHSIOT NPH BBICOKOM
COJIEpKAHUU B TIOYBE IBYX M O0JIe€ TEXHOTE€HHBIX JIEMEHTOB, UTO I03BOJISIET BEIYUCIIUTD CTETIEHb
3arpsiI3HEHUs] IOYBEHHOTO MOKpoBa [5].
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B Hammx wuccnenoBaHusX (POHOM CIYXKHIM KOHTPOJIbHBIE BapHaHThl OMNbITOB. Ilpu
nojacuere Kc ObUTO BBISIBICHO, uTO A Zn, Cr u Ni oH mpeBblaeT eauHuny (tadmuna 2), 9yTo
HOATBEPXKIAeT (aKT yBEIUYEHUS KOJIMYECTBA JAHHBIX TSXKENIBIX METAJUIOB C UCIOJIb30BaHUEM
ynoOpeHnii B MOYBax OOOMX arpOXMMHUYECKUX CTalMOHApoB. COriacHO OpPUEHTHPOBOYHOU
OLICHOYHOW HIKaJIbl ONACHOCTU 3arpsA3HEHUs No4B Mo ZC, eciu 3HadyeHue Koddduuuenra
HaxoauTcs B npeaenax 0—16, oOmmii ypoBeHb 3arpsi3HEHUS MOXKHO CUMTATh HU3KUM. B Hamem
cilyyae, CyMMapHbIi KOA(QGUIMEHT TEXHOI'€HHOTO 3arpsi3HEHMsI B JIyTOBO-0YypOii 04BE COCTaBUII
3,26, B JIyTOBO-4€pHO3EMOBHUIHOM TTouBe — 2,61. Takum 0Opa3om, HECMOTpPS Ha TO, YTO BHECEHUE
y1o0OpeHuii crnocoOCTBOBANO yBEIMUYEHHIO KOoHIeHTpauuu Zn, Cr u Ni B o4Bax HccielyeMbIX
arpo(uTOLEHO30B, YPOBEHB 3arpsI3HEHHUS TOYBBI MOYKHO CUUTATH HE3HAUNUTEIILHBIM.

Tabnuma 2— Kosdduuuent TexnorenHoi konuentpauuu (Kc) u cymmapHsiii koahduireHt
TEXHOTEHHOT'O 3arpsi3HeHus (ZC)

Kc
CranuoHapsl 7n Cr o Ni Zc
[Tpum HUNCX 2,05 1,53 0,63 1,68 3,26
BHUU cou 1,64 1,58 0,55 1,37 2,61

JlaHHbBIE TIOKA3aTeNH, TP OLIEHKE CKJIAJbIBAIOIICHCS SKOJIOTHYECKON CUTYyalllu B IOYBaX
IIPH JUTUTEIILHOM JICHCTBHUH YOOPCHH, B YACTHOCTH Ha COJIEPKaHUE TSHKEIIBIX METAJIOB, HA HAII
B3TJISAI, BRITIISAAAT OoJiee nHopmaTuBHbIMU, yeM [1JIK.

JUJIss KOHTpOJISA 3a COACpPKAHWEM JAHHBIX DJIEMEHTOB B arpoHToIeHO3aX HEOOXOIUM
MOHHUTOPHHT, TOCKOJbKY VYBEIWYEHHE KOHIIGHTpAaIlMM »JJIEMEHTOB B TouBax Oymer
COTPOBOXKAATHCS U30BITOYHBIM X HAKOIJICHHEM B BO3/CIIBIBAEMBIX KYJIbTYypax.
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OWATHOCTUKA NOJNIUFEHETUYHOCTU B BYPO3EMAX NMPUBPEXHO-OCTPOBHOM
30HbI MPUMOPbBA

B.®. NweHunynukos?!, M.C. Nawesckan?, H.®. MweHnyHukoBa?, E.I'. 3yb6axo!’

1[lanbHEeBOCTOYHbIV hedepanbHbIl YyHUBEPCUTET, I. BnaguBocTok

2TuxookeaHcKknn MHCTUTYT reorpacpmm [BO PAH, r. BnagnBocTok

DIAGNOSING POLYGENETIC ORIGIN OF BUROZEMS IN MARITIME AND INSULAR ZONE
OF PRIMORYE

*B. F. Pshenichnikov, Doctor of Biol. Sciences, Professor
**M. S. Lyashchevskaya, Candidate of Biol. Sciences
**N. F. Pshenichnikova, Candidate of Biol. Sciences

*E. G. Zubakho, postgraduate student
*Far Eastern Federal University, Vladivostok
**Pacific Institute of Geography, FEB RAS, Vladivostok

Summary: Primorye presents a wide range of polygenetic profile burozems which show
some traits of relic pedogenesis. Relic pedogenetic processes contributed to the formation of
burozems with both simple and complex polygenetic profiles. Polygenetic origin of the burozems
is clearly observed in the burozem morphologic structure.

Key words: Burozem, polygenetic origin, relic pedogenesis, soil profile, spore-pollen
spectrum, morphologic structure.

JlaHHBIE 110 W3Y4YEHHUIO Oypo3éMOB  MPHOPEKHO-OCTPOBHOW 30HBI  [IpuMOpbs
CBUJICTENILCTBYIOT O LIMPOKOM paclpoCTpaHEHMHM Ha €€ TeppuUTopuu OYypO3eMOB C
MOJIUTEeHETUYHBIM TIPO(UIIEM, B KOTOPBIX MPOSBISIOTCSA YEPThl PEIMKTOBOTO TOYBOOOPA30BAHHUS.
[[Tmennynukos, 2005, 2010; IMmennunukos, [Tmennunnkosa, 2002; [Tmennunukos u ap., 2009,
2010, 2011, 2012].

[TyGnukanuu nmocueaHero NeCATUIETHS CBUIETENBCTBYIOT O TOM, YTO MOJIUTCHETUYHOCTh
MOYB — CKOpee TpaBWiIO, a HE HCKIIOUeHHe, Kak cuutaigoch panee [Typcuna, 2012].
[TonmureHeTUYHOCTh MOYB — 3TO COBMEIEHHE B TIOYBEHHOM Mpoduiie pa3HOBO3PACTHHIX THUIIOB
MOYBOOOPA30BaHUsA, T.€. HAJIMYME B TIOYBEHHOM TNIpO(]HIIe PETUKTOBBIX MU COBPEMEHHBIX
MPU3HAKOB TOYBOOOPA30OBAHMUS. OOcyxeHre BOMPOCOB COOTHOIICHHS] CBOWCTB IOYB
YHACJICIOBAHHBIX OT TOYBOOOPA3yOIIUX TMOpoa U CHOPMHUPOBAHHBIX COBPEMEHHBIMU
mpoleccaM MOYBOOOPA30BaHUSI OTHOCUTHCS K AaKTyaJIbHBIM TpoOJieMaM T'e€HETHYECKOTO
nouBoBeneHus [['epacumosna, I'ypos, 2012].

C uenpro ycTaHOBIEHHS  (POPM TIPOSBICHHS TOJUTCHETHYHOCTH B Oypozémax
npuOpeKHO-OCTPOBHOM 30HBI [IprMOphst HAMH  TpOBe/IeHA CPaBHUTENbHAS XapaKTEPUCTUKA HX
MOP(OJIOTHIECKOTO CTPOCHHUS, MPOPUIHLHON TUHAMUKH CTIOPOBO-TIBIIBIIEBBIX CIIEKTPOB, (PU3HKO-
xumudecknx cBOUCTB [[lmenunuynukos, 2005, 2010; [TmennunukoB u ap., 2009, 2010, 2012,
2012a, Pshenichnikov et al. 2012]. ®opmupoBaHue 1 IBOJIOLHS ATUX OYPO3EMOB OOHAPYKUBAIOT
TECHYIO B3aWMOCBS3b C PEITUKTOBBIMH W COBPEMEHHBIMH MPOIECCAMU IMOYBOOOPA30BAHUS
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[[TmennynukoB, 2005; ITmennuynukos, [lmennynukona, 2004; I[MTmennynukoB u ap., 2012].
JlaHHbIE UCCIIEIOBAaHUI CBUIETEIBCTBYIOT, YTO C PEIIMKTOBBIMU IMPOILIECCAMH ITOYBOOOPA30BAHUS
CBsI3aHO (OpMHpOBaHUE OYpPO3eMOB KaK C MPOCTHIM IOJUI€HETUYHBIM MpoduieM, Tak U co
CJIO’KHBIM TMOJIMTeHeTUYHBIM TipoduiieM [ Typcuna, 2012]. B mpoduiie mpocThIX MOTUTeHETHYHBIX
Oypo3eMOB  IPUCYTCTBYIOT NPU3HAKHU JIMTOI€HHBbIE — YHACJEIOBAHHbIE OT PEIUKTOBBIX
MaTePUHCKHX TOPOJA, M COBPEMEHHbIE — IIEJOTCHHbIe, TOrJa Kak B TNPOQHIC CIOKHBIX
HOJUI€HETUYHbIX OypO3€MOB BBIAEIACTCS COBPEMEHHBI M IOIpeOEHHBIH 3JIeMEHTapHbIe
nouBeHHble mpoduis (OIIII). Tlorpebennsrii DIIIl  yHacmegoBaH OT OBUIBIX  CTaaui
noyBooOpa3oBanus. [Ipopmin cI0KHBIX MOJUTE€HETUYHBIX OYpO3€MOB, COCTOSIIIME U3 BEPXHETO
COBPEMEHHOT'0 U HECKOJIbKUX MOTPEOEHHBIX 3JIEMEHTAPHBIX MOYBEHHBIX poduieil, C.A. CpiuéBa
[2008] mpennaraet BBIACIATH KaK [IUKIUTHI.

Ha Tteppuropun npubpexHo-ocTpoBHOI 30HBI IlpuMOphs cpeau MNOIMIeHETUYHBIX
O0ypo3éMOB HauOOJIbLIEE PACIIPOCTPAHEHUE TMOITYUYMINA CIIOKHBIE MOJIUT€HETUYHbIE OYpPO3EMBI.
Onu BbIIBIEHBI Ha ocTpoBax 3anuBa llerpa Bemukoro — Haymoa, KiblkoBa, DHrenbma,
[Tyraruna u nonyoctpoBe MypaBbeB-AMypckuii [Ilmennynukos u ap., 2012; Ponnukosa u ap,
2012; JIameBckas u ap., 2014].

Mopdornoruueckoe CTpoeHUE MOYBEHHBIX MpoduiIel, COCTaB UX CIOPOBO-IBIIBIEBBIX
CIEKTPOB, UTPAIOLIUX BAKHYIO POJIb B AMATHOCTUKE MMOJIMTEHETUYHOCTHU MIOYB, a TAKXKE JaHHbBIE O
BO3pacTe NOrpeOeHHBIX TOPU30HTOB [AY | CBUJETEIBCTBYIOT O TOM, YTO B OCHOBE ()OPMHUPOBAHUS
CIIO)KHBIX  TIOJMICHETHYHBIX  OypOo3eMOB  MOJNyocTpoBa  MypaBheB-AMYPCKHH  JICKHT
IPOCTPAaHCTBEHHO-BPEMEHHAasl JIMHAMMKa (AKTOpPOB IOYBOOOpa3oBaHUsA, OOYCIOBJIECHHAS
aHTpONOreHHOW TpaHchopManuel (aerpaganueil) pacTuTenbHOro nokposa [[limennynukos u ap.,
2010, 2011, 2012] YcraHOBIEHO, YTO BO3PACT I'yMyca NOrpeOeHHOro ropuzonTa [AY] Takux nous
B IOKHOW 4YacTH mosyocTpoBa (paspe3 5-09) cocraBmser 150 + 60 ner (Ki-16630), a ero
KaJleHJapHbiid Bo3pacT 1663—1953 rr. Bo3pact aHaJIOrMYHBIX TOPU30HTOB MMOJTUT€HETHUYHBIX
Oypo3eMOB Ha 3amagHOM M BOCTOYHOM IMOOEPEXbsixX MmomyocTpoBa (paspe3bl 3-09 u 7-09)
Heckoapko Mostoke (Ki-16631, Ki-16632) [I[TmrennunukoB u ap., 2012]. Otcioaa cieayer, uTo
NOrpe0CHHBIM TOPU30HT JSTHX MOYB CHOPMHUPOBAICA B 3aKIIOUUTENBHYIO (hazy Majoro
JIETHUKOBOT'O IEPHOJa, @ COBPEMEHHBIH — HECKOJIBKO IMO3/IHEEe, B KJIMMATHYECKHX YCIOBUSX,
OJIU3KHUX K COBPEMEHHBIM.

®opMupoBaHUE NOJUTCHETUYHBIX 0ypO3eMOB MOIyocTpoBa MypaBbeB-AMYpPCKHI TECHO
CBSI3aHO C aHTPONOTI'€HHOM TpaHchopMaliel XBOMHO-ITMPOKOIMCTBEHHBIX JIECOB MTOJyOCTPOBA BO
BTOpUYHBIE HIMPOKOJIMUCTBEHHBbIE Jieca. OcBoeHME MoiyocTpoBa Hayanock B 1873 1., mocne
nepeHeceHus nopra u3 r. HukosmaeBcka B r. BnaamBOCTOK, M CONPOBOXKIAIOCH YCUJIIEHHOMN
BBIpYOKOW CTPOEBOIO Jieca TOPUCTBIX OKpeCTHOCTEH T. BiaguBoctroka. BeipyOku, npexe Bcero
XBOWHBIX TOPOJ], HanOOJIee NHTEHCUBHO MPOXOJWIN B FO’KHOM YacTH IOJyOCTPOBa, TOTAA Kak
BOCTOYHOI0 NoOepexbs, 60j1ee OTIaIeHHOIO U MEHEee TOCTYITHOT0, OHH KOCHYJHUCh B MEHbIIEH
CTETEeHU. AHTpONOreHHas TpaHchopMalus XBOHHO-IIMPOKOJUCTBEHHBIX JIECOB, aKTHBH3AIUA
MUPOreHHOI0 BO3JEWUCTBUS HAa HUX, MPOKJIAJKa JOPOr BIOJb TOPHBIX CKJIOHOB MPHUBEIH K
Pa3BUTHIO IJIOCKOCTHOM PO3UH MOYB U CONUDIIOKAIIMOHHBIX MTPOIIECCOB, YEMY CIIOCOOCTBOBAIIN
0oJsiee XOJIO/IHbIE, YEM COBPEMEHHBIE, KIIMMAaTUYECKUE YCIOBUS 3aKIIOUUTENBHON (ha3bl Majoro
JaenHUKoBoro nepuoja. CBoeoOpa3Hble MHIUKATOPHI 3THUX IMPOLECCOB — HAJIMUYUE BKIFOUEHHM

© Vladivostok State University of Economics and Service, 2015 25




Abstracts of Papers

International Symposium «kECOLOGICAL CHALLENGES OF NATURE MANAGEMENT
AND ENVIRONMENTAL PROTECTION IN THE ASIA-PACIFIC REGION»

Te3uncbl AoKNagoB

Mexnaynapoansiit cumnosuym « 9KOJIOTMYECKUE I[MTPOBJIEMBbI
I[TPUPOOITIOJIB3OBAHUA 1 OXPAHA OKPV)KAIOLHEPT CPEJIBI B ABMATCKO-
TUXOOKEAHCKOM PEI'MOHE

JipeBecHOro yriisi B ropuzonTax [AY] u [BM] u HeonHopoaHas okpacka ropu3zonToB BM[AY'] u
BMJ[AY"] BcneacTBue cMmelieHHUs TOYBEHHOM MacChl JIBYX CONpPENETbHBIX TOPU30HTOB. B
pe3yibTare pa3BUTHUS IJIOCKOCTHOM 3p0o3uM M COMUQUIIOKAIIMOHHBIX IPOLIECCOB OYypO3eMbl B
BEpPXHEH MOJOBUHE TOPHBIX CKJIOHOB pa3pyliaauchk. VX mouBeHHas macca B BUJAE IPO3UOHHO-
COJM(IIIOKALIMOHHBIX OTJIOKEHUH MepeKpbiBajia Oypo3eMbl, PaCIOI0KEHHbIE B HUKHUX 4YacTAX
TOpHBIX CKJIOHOB. CO BpeMEHEM Ha 3THUX OTJIOXKEHUAX chopmupoBaiics coBpemeHHbIH OIIII
HOJUIeHETUYHbIX Oypo3eMOB. DTO BO MHOTOM MPEAONPEAEIIIO CXOACTBO (PU3NKO-XUMHUECKUX
nokasaresei, MeXaHHYeCKOTr0 ¥ BaJIOBOTO XMMHUYECKOT'O COCTaBa COBPEMEHHOTO U IMOTPeOEHHOT0
OIIIT uccnenyembix 6yposzemos [[lmennunukoB u ap., 2012].

[IpuBeneHHbIE AAaHHBIE CBHUJETEIBCTBYIOT O TOM, YTO IIOJIMTEHETHYHBIE OypO3eMbl
MOJIyOCTPOBa, Kak U MHorue apyrue tunsl nous [Cokonos, 2004; Cokonos, Taprynean, 1977;
Coruena, 2008], oTpaxkaroT HE TOJIBKO COBpEMEHHbIE (haKTOPhI TOYBOOOPA30BAHUS U UX MIPOILIOE
COCTOSIHUE, HO M HCTOPUIO Pa3BUTHUS TEPPUTOPUH UX PACIIPOCTPAHEHUS B LIEJIOM.

B I[Ipumopbe 6ypo3eMbl ¢ MPOCTHIM NOJUTEHETUYHBIM HPOQUIEM 3aHUMAIOT MEHBIIYIO
IUIOLIA/lb 110 CPABHEHUIO CO CIIO)KHBIMHU IOJUT€HETUYHBIMU Oypo3eMamu. OHHU BBISBJIECHBI Ha
octpoBax 3anuBa Ilerpa Benmukoro — Pukopna, [Torosa, [le-JIuBpona, MarBeeBa; Ha mobepexne
OyxTtbl CriaceHus u noixyoctpose MypaBbeB-AMYpCKUH.

B npodune OypozemoB 3anosenHoro octposa J[le-JIluBpona ropusont BC pesko
OTJIMYAETCS OT BBIIIENEKAIUX TOpU30HTOB. OH BBIIEISIETCS APKOH KENTO-Oypoil OKpackoi,
[JIMHUCTBIM MEXaHWYECKUM COCTaBOM, IMOBBIIIEHHONW HIEOHUCTOCTbIO M KaMEHHMCTOCTBIO. DTO
MO3BOJISIET MPEIONIOXKUT, 4TO Oypo3embl 0-Ba [le-JIuBpoHa mosureHeTH4Hbl. BepxHss dacthb
npoduns 3tux OypozemoB, Bkitouas ropuzonta O, AY, AYBM, BM, npexacrasnser coboit
COBPEMEHHBIN 1eMEHTapHbIN NPOQUIIb [T0YB, @ €r0 HUKHSSA 4acTh (HauuHas ¢ riyounsl 50 cM) —
PETUKTOBBIN MPOQUIL MOYB, a TOYHEE HUKHIOK YaCTh PEIMKTOBOrO Mpoduisi, BEpXHss 4acTb
KOTOpOro Obula pa3pylleHa 3pO3MOHHBIMU MpOLEcCCaMu elle 10 (OpMUPOBAHUS COBPEMEHHOTO
aneMeHTapHoro npoduis nous [[Tmennynukos, [Tmennunnkosa, 2004]. IlpaBoMepHOCTH TaKOTO
MPEITOJIOKEHNS MOATBEPKIAETCS JAHHBIMU HCCIIEJOBaHUNM Oypo3eMOB B IPUOPEKHOM yYacTh
OyxTel CniaceHus (MaTepuKoBas 4yacTh TeppUTOpUN [labHEBOCTOYHOIO MOpCKOro OuochepHoro
3arnoBegHuKa). 31eck B mpoduie Oypo3emoB Ha riyOmHe 50 cM Hamu Obula OOHapykKeHa
KpacHOLIBETHas1 Kopa BbIBeTpUBaHMsl. OKpacka MOCIeAHEN HE OCTABIsAET HUKAaKUX COMHEHHM B €€
PENUKTOBOCTH M TOJUTCHETUYHOCTH MNpoduiis, QopMUpyIOUIMXcd Ha Hel Oypo3eMoB
[[TmmennyHuKOB U ap., 2009].

Ha tepputopun n-Ba MypaBbeB-AMYpCKHil ObIIM BBISBIEHBI U OMHMCaHbl OypO3eMbl C
IPOCTBIM  TOJMIE€HETHYHbIM TpoduieM, cHOpMHUpPOBAHHBIE Ha JKEJNTOLBETHBIX KOpax
BeiBeTpuBanus [Pshenichnikov et al. 2012; TTiiennunukoB u ap., 2012a; Jlsmesckas u ap., 2013].

CBoeobOpazue MOpPQOJIOTHUECKOTO CTPOEHUsS MNPOGUIS TPOCTHIX MOJUTCHETHIHBIX
O0ypo3emoB 1-Ba MypaBbeB-AMYpPCKUH, IPOSBIEHNE B HUX IMOJUTEHETHYHOCTH 3aKIIOYAETCS B
MOJIMT€HETUYHOCTH MaTrepHajia MOYBEHHOM Macchl TeHeThdeckux ropu3oHtoB O-AY-AYBM-
BM1-BM2-C, xotopas pe3Ko NpOCISKHUBACTCS MO COMACPKAHUIO KaMEHHCTO-IEOHUCTHIX
BKJIIOUEHUH MEXy TpeMs OTAEIbHBIMH YacTsAMU npoduiisi. B BepxHeil yactu (ropusontsl AY u
AYBM) BcTpedaroTcsi eIMHUYHBIE O0JIOMKH FOPHBIX MOPOJ pa3MepoM 2-5 cM; B CpeIHEH JacTH
(ropuzontel BM1 u BM2) conep:xanue meOHUCTO-KaMEHUCTOro MaTepuana (pasmepom ot 1-3 1o
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20-25cMm) coctausier 40-50% ot oObeMa MOUBBI; B HUXKHEH yacTH, B ropu3oHTe C, ero HeT. D10
CIIY’)KUT CBOEOOpa3HBIM  JAMArHOCTHUECKUM TPU3HAKOM HMHTEHCHBHOCTH  OTJIMHMBAHUS
paccMaTpuBaeMbIx udacteil npoduiis O0ypozemoB. OueBHIIHO, YTO (OPMUPOBAHUE MOYBEHHOU
Macchl HIDKHEH 9acTu MpouIIst MPOXOIUIIO B YCIOBHSIX, HanOoee 6JaronpusTHBIX ISl Pa3BUTHS
MHTCHCUBHBIX IPOLIECCOB BHIBETPUBAHMSI M OTJIMHUBAHUS 110 CPAaBHEHUIO C BBILIEICKAIIUMHU
qacTsAMH MPOGUISt 1 0COOEHHO ero CpeHeH YacThIO.

PekoHcTpykliMg —MajieoKIMMAaTHYECKHX YCIOBUH C  MOMOIIBIO  HMH()OPMAIIMOHHO-
cratuctuyeckoro meroaa [Kmmumanos, 1981] u crnopoBO-NBUIBIIEBOTO aHaIKM3a IO3BOJIMIA
BOCCTAHOBUTH MAaJICOPACTUTEIIBHOCTh W KIMMATUYECKUE YCIOBUS BpeMEHH (OpMHUpPOBAHUS
Ka)KJ0r0 T€HETUYECKOr0 FOpU30HTa MOYBEHHOTO paspesa 4-09 Ha n-Be MypaBbeB-AMYypCKHIA.
Tak, ¢opmupoBanue ropuzonta C MNpoUCXOIUIO B OoJjiee TEIUIBIX U CYXUX KIUMATHYECKHX
YCIJIOBHSIX 110 CPABHEHHUIO C COBPEMEHHBIMU: CpeAHerooBas Temmneparypa +6°C; ocaaku 600 mm;
cpennsisi temneparypa urons +20°C, suBaps -8°C. B cocrtaBe JieCHOW pacTUTEIBHOCTU
npeobanany TepMopIIIbHBIE TOPoabl: 1y0 (46,8% OT Beeit CyMMBI IpeBECHO IBUIBIIBI CIOPOBO-
MBUIBLEBOTO CIIEKTpa), siceHb (7,7%), cocHa ryctousetkonas (11,4%), ¢ HeOOIbILION TPUMECHIO
6epessl (16,3%), cocHsl kopetickoi (5,5%), munsi (3,2%), nemunst (1,8%), rpada, onbxu, enu (1Mo
1,4%) u npyrux mopoi: opexa, Oapxara, kieHa, wibMa (MeHee 1%). CropoBo-TbUIbIIEBBIC
cnekTpsl ropu3oHToB BM1 u BM2 cozpepkar TOJNBKO €IMHUYHBIE NBLIBLEBBIE 3€pHA COCHBI,
Oepesbl, JeMrHbI, Ay0a, opexa, 0OCOK, MOJIBbIHU, aCTPOBBIX, MAKOBBIX, PO30BBIX, KPECTOI[BETHBIX,
MapeBbIX, 3JIAKOBBIX, HOPUYHHUKOBBIX, JIOTHKOBBIX WM EAMHUYHBIC CIOPHI MANOPOTHUKOB W
charHoBoro mMxa. 910, BEpOATHO, CBA3aHO ¢ HanboJiee CypOBBIMH KIMMATHYECKHUMH yCIOBHUSIMU
BpeMeHU HuX (OPMHUPOBaHMS, O KOTOPBIX CBHICTEIBCTBYET TI'PyOOOOIOMOYHBIN XapakTep
BBIBETPUBAHUS TOPHBIX MOPOJ] M BHICOKASI CKEIETHOCTh PACCMATPUBAEMbIX TOPU30HTOB.

®opmupoBanue ropuszonra AYBM mnpoucxoausno, mo cpaBHeHuto ¢ ropuzoHtom C, B
Oosiee XOJOAHBIX KIMMAaTUYECKUX YCIOBUSAX: cpenHerojgoBas Temmeparypa +4°C; cpenHss
temneparypa utonst +10°C; cpennsis remneparypa siuBaps -17°C; ocagku — 600 mm. U3 cocraBa
CHIOPOBO-TIBIIBIIEBBIX ~ CIIEKTPOB TOPU30HTAa HCYE3ae€T IMbUIbIA SCEHs, KIJEHa, opexa
MaHBWKYpCKoOro, rpaba, OGapxara. B pacturenbHocTn mnpeobnamanu Oepe3oBeie jeca (53,2%
IBUTBIEI Oepe3bl) ¢ 1yoom (19,2%), numnoii (18,1%), B moanecke — nenuHa (5,3%), B HAMOYBEHHOM
MIOKPOBE JOMUHUPOBAJIN TTAIOPOTHUKH.

Bo Bpems popmupoBanus ropu3onTa AY ObUT pa3BUT XBOHHO-IIMPOKOJINCTBEHHBIH Jiec U3
cocHbI kopetickoit (38,1%), muxTsl (3,8%), nyda (19,1%), 6epessr (20,9%), s (3,8%), obxu
(2,9%), 6apxara, nemopdanrta, sicerst (o 1,9%) u npumecbro Apyrux mopon (WibM, JElruHa) ¢
MaroOpOTHUKOBO-PAa3HOTPABHEIM  MOKPOBOM. Kimmarndeckwe ycinoBHs ObUIHM  ONHM3KH K
coBpeMeHHbIM.  CIOpOBO-TIBUIBLIEBOM  CHEKTp  MOJCTHJIKA  OTPaXKaeT  COBPEMEHHYIO
AHTPONOTE€HHO-TPAHC(HPOPMHUPOBAHHYIO PACTUTEIBHOCTh BOCTOYHOIO MOOEpEeXkbsi MOIYyOCTPOBA
MypaBbeB-AMypCKUii — TyOOBBIN Jiec ¢ puMeckio Oepesnl (myd — 71,3%; 6epeza — 23,4%) u
JOpyrux nopon (6apxar, apanus).

Ha octpoe IlomoBa mpocThie MOJUreHETHYHBIE Oypo3emMbl c(opMHpOBaHBl Ha
KPacCHOIIBETHBIX KOpax BbIBETpUBaHMs. [loMUreHeTHYHOCTh MX MPOQMIS MPOCIEKHUBAETCS B
Mop(dooruueckoM O0JIMKE — B W3MEHEHUHU IBeTa (MOSBIEHUM PO30BATHIX TOHOB OKPACKU
MOYBEHHON Macchl) M YTSDKEIEHUM (OTJMHMBAHUM) HWKHEH dacTu npopwuis. V3 mouBeHHOTO
npodwms (pazpe3 133-13) ¢ Habopom renetrueckux ropu3onToB O-AU-AUBM-BM-BMC 6butn
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oToOpaHbl 00pa3ibl Ul HaJTUHOJIOIMYECKOro aHaiu3a. JlaHHbIe pajiuoyriepoJHOW JaTUPOBKU
o0pasima, B3SATOr0 M3 HW)KHEH YacTH WUIIOBHAJIbHO-MeTaMopguieckoro ropusonta BM Ha
riyoune 46-56 cm (paspes 133-13), mokasanu KaneHaapHbii Bo3pacT 5230+250 ner (JIV-7462),
YTO CBHUJETEIBCTBYET O TOM, YTO J@HHBIA TOPU3OHT (POPMUPOBAJICS B KOHIE ATIAHTHYECKOTO
Iepuosia, KOTOpBIH XapakTepu3oBajcsi 0Ooyiee TEMIbIMU  KIMMAaTHUYECKUMH  YCIOBHUSMH,
CHOCOOCTBOBAaBIIMMU 0O0Jiee WHTCHCHUBHBIM IIPOLIECCAM BBIBETPUBAHUS W  OTJIMHUBAHUSA
IIOYBEHHOM Macchl, 4eM coBpeMeHHble. Kimumar Obul Temiee COBPEMEHHOIO, O YeM
CBUJIETEJIBCTBYET CyMMa IbUIbLIbI IIHPOKOIUCTBEHHBIX MOPO/I, IPEBbIIIAIONIAs TPAKTUYECKH B 2
pas3a TaKOBYIO B CIIOPOBO-TIBUIBLIEBOM CIIEKTpE cyO(HOCCUIBHOM MPOOHI.

B Ilpumopbe CiOXHBIE TOJUTEHETHYHBIE OYypO3E€Mbl, BBIJACISEMbIE KaK ITHKJIUTHI
(mpouiab mpeacTaBiIeH OJHUM COBPEMEHHBIM M HecKOoIbKMMU mnorpedbenHsiMu OIIIT), umeror
MEHBIIYIO CTEIEHb PAaCHpPOCTPAHEHUsI U U3y4yeHHOCTU. L{MKIINTHI, BBIIEICHHbIE HAMH HA MBbICE
OctpoBHO#l (TeppuTopuu, mnpwieraomeil k Jla3oBckoMy 3amoBEJHHKY) IPHYPOYEHBI K
BBINIOJIOKEHHOMY  CKIIOHY (7°) simoHOMOpckoro mobepexbsa. OHu  (HOpMUPYIOTCS  TTOA
3aKyCTapeHHOH JyrOBOW pacTUTENILHOCTBIO C NMpeoOiaJaHueM B TPABOCTOE IOJILIHU M OCOKHU
[[TmennunukoB, 2005], pa3BUTOM Ha MECTE IMOCIICIOBATEILHOW aHTPOIIOTEHHOU TpaHCHOpMaIiH
XBOWHO-IIMPOKOJIUCTBEHHBIX JIECOB B IIUPOKOJUCTBEHHBIE, U3PEKEHHbIE IINPOKOJIMCTBEHHBIE
Jeca, TpPaBSHUCTO-KYCTApHUKOBBIE 3apociu. llpoduias 3STHX MOYB COCTOMT W3 OJHOTO
coBpeMeHHOro 1 4eThlpéx mnorpe0&nnsix DI u Bkmtouaer cnenyronye ropuzoHTel: O(0-2cm)-
AY(2-32cm)-BM(32-45¢cm)-[AY'](45-56cm)-[BM'](56-81cm)-[AY"](81-106cm)-[BM'](106-
115cem)-[AY™] (115-128cm)-[BM'""](128-166¢cm)-[AY](166-169cm)-[BMC"'](169-182cm).
MoOXHO NpearnonoXuTh, 4To HopMupoBaHue Kaxjoro u3 nepeuncienHsix D111 coorBeTcTBYET
ONpPEEIEHHOMY THUIy PacTUTENbHOCTU. JIJi1 BBIACHEHUS TE€HE3Mca 3THUX II0YB HEoO0X0IuM
KOMILJIEKC MCCJIEeIOBaHUM, BKJIIOYAIOUIMNA, MpEeXIe BCEro, M3ydeHHe UX (PU3NKO-XUMHUECKUX
CBOICTB, MHHEPAJIOTUYECKOTO COCTaBa U NPOoQUIbHOW JUHAMHMKH CIIOPOBO-TIBUIBIEBBIX
CIIEKTPOB.

[IpuBeneHHbIE NaHHBIE CBUAETENLCTBYIOT: 1. ['eHE3UC NOIUTreHEeTUYHBIX Oypo3eMOB
npuOpeKHO-O0CTPOBHOM 30HBI [IprMOpBS onpenensieTcs MpoCTaHCTBEHHO-BPEMEHHOM JUHAMUKOM
ycinoBudl ux (opmupoBanus; 2. OCHOBHBIM (BH3YyaJbHO BBIPQXKEHHBIM) JAMATHOCTUYECKUM
nokaszarejeM MpOSIBICHUS MOJUT€HETUYHOCTH  paccMaTpuBaeMbix Oypo3emoB Ilpumopss
ABIIIETCS UX MOP(POIOTrHIECKOE CTPOCHHUE.
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MODELING OF GREENHOUSE GAS EMISSION FROM SOILS UNDER DIFFERENT
ECOSYSTEM

Dr A. Kadono, Ph.D (Agronomy)

Tottori University of Environmental Studies, Tottori, Japan

Since large uncertainties remain in our ability to assess terrestrial carbon-cycle—climate
feedbacks over the coming decades, monitoring and precise modeling of the mechanism of
greenhouse gas emission is highly significant. Soil respiration (SR), i.e. carbon dioxide (CO2)
emission from soil microbe and plant root has been studied widely, as a major process of carbon
flux among major carbon pools. The objectives of this study are (i) to investigate the effect of soil
temperature and moisture on in situ SR, and (ii) to estimate annual amount of carbon flux under
the different land use in central Ohio. Comparing the Akaike's Information Criteria of the
equations by soil temperature and moisture, it was concluded that SR in those sites was controlled
by soil temperature. Though the mean annual soil temperature in pasture site was lower than
conventional tillage cropland site, annual SR in the former was higher than the latter, mainly
because the soil temperature dependency played the important role to determine the annual SR.
The higher dependency in the grassland sites would be due to the higher density of root biomass
and continuously released easily decomposable root materials by grazing, mowing and clipping.
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3KOJIOrMYECKUE NMPOBJIEMbl COBPEMEHHOW ABTOMOBUITU3ALIUN
roroaosB (HA NPUMEPE I'. BIIAOUBOCTOKA)

FpuBaHoB WU.10., , KaHA. reorp. Hayk, MBaHeHko H.B., kaHa. 6uon. Hayk,
AkumeHko J1.B., o-p 6uon. Hayk

BnaguBocToKkckui FocyﬂapCTBeHHbIVI YHUBEPCUTET 3KOHOMUKN U CepBuUca. Poccusa. BnagmMBocTok

ECOLOGICAL PROBLEMS OF MODERN URBAN MOTORIZATION (FOR
EXAMPLE, THE CITY OF VLADIVOSTOK)

Grivanov L.Y., Ph.D, Ivanenko N.V., Ph D., Dr, Professor

Vladivostok State University Economics and Service. Russia. Vladivostok

In the paper the results of the analysis of the distribution of emissions of pollutants from
different types of vehicles in VVladivostok. The estimation of emissions of diesel and petrol vehicles
separately for passenger cars, trucks and buses. Separately considered the impact of emissions of
pollutants on human health.

Key words: environmental issues, emissions, transport.

B crarbe mpuBeneHbl pe3ysbTaThl aHaAM3a PACIpPEAENICHUS BBIOPOCOB 3arpsi3HAIOLIMX
BEIIECTB OT Pa3JIMYHbIX THUIIOB aBTOTpaHcropra Bo BnaamBocroke. [laHa oleHka BBIOpPOCOB
JM3EIBHOTO U OEH3MHOBOTO aBTOTPAHCIIOPTA OTAEIBHO JUISI JIETKOBBIX aBTOMOOMIICH, TPy30BUKOB
u aBToOycoB. OTIENBHO PAacCMOTPEHO BO3JEHCTBHE BBHIOPOCOB 3arpsA3HAIONIMX BELIECTB HA
310pPOBbE YEIIOBEKA.

KiioueBble ¢jI0BA H CJOBOCOYETAHMSI. DKOJOTHYECKHE HpO6J’I€MBI, BBI6pOCBI
3arpA3HAIOMINX BEIIECCTB, aBTOTPAHCIIOPT.

ABTOMOOMIM3alMg —  OCHALIEHHOCTh  HAaceleHHs  aBTOMOOWIIMH.  YPOBEHb
aBTOMOOMWIM3alMM (MHOTla — YpPOBEHb MOTOpHU3ALMK) HACENIEHMUsI pPACCUUTHIBAETCS U3
noKasaressi CpeJTHero KoJIM4ecTBa NHANBHYalbHbIX JIETKOBBIX aBTOMOOMIIEH, MPUXOASIIUXCS HA
1000 >xutenei.

Ha ceroansamnuii nens B Poccun u 1pyrux crpanax Mupa aBTOMOOUIBHOMY TPAHCIIOPTY
HeT aJbTepHAaTUBbl. TpaHCHIOPT YyYacTBYeT B OIPOMHOM KOJIMYECTBE TEXHOJOTHYECKHX
IPOIIECCOB, TaKXKe C TOMOIIbI0 AaBTOTPAHCIOpTa OOecreurnBaeTCcsl PO3HUYHAs TOPIOBII,
NepeMelIeHNEe JOpPOTOCTOALIMX W CpPOYHBIX TpPYy30B Ha Majble U CpPEJHHE paCCTOSHUSA,
TPaHCHOPTHOE obecreueHne MPOu3BOICTBEHHOM JIOTUCTUKH, MaJloro OM3Heca U Jpyrue

AHamuTHYECKOE  areHTCTBO  «ABTOCTaT»  IPOBEIO  UCCIEAOBAHUE  CTPYKTYpPBI
aBTOMOOMJIBHBIX TAPKOB 0 ropojam Poccun. Ananutuku uccienosanu 170 poccuiickux ropoioB
¢ HacenenueM cBblmie 100 TeIcAy dyenoBek. Ilo kaxkxaomy ropoay IO BCEM OCHOBHBIM
aBTOMOOWJIBHBIM OpeHAaM ObUla IMpoaHaIM3UpOBaHA CTPYKTYpa Mapka aBTOMOOWJIEH MO Troiy
Beimycka. Ha nHauwano 2015 r. B Poccum Ha Kaxkayro ThICSYy JKHATENEH Mpuxoautcs 284
aBTOMOOMIIA, coobmaer «ABroctaTy. A CaMbIM «aBTOMOOMJIBHBIM» TOPOAOM IO IUIOTHOCTH
aBTOMOOWIIEH B ropojae B HTOre crtayj BraamBOoCTOK. 3/1ech Ha KaXIYIO ThICAYY KHUTeNeil
OpUXOJUTCA MO 566 aBTOMOOWIEW, MPU TOM YTO OOMIAs YHCICHHOCTh HAaCEJIeHHsS Topoja
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cocraByisgeT 581 ThIc. yenoBek. B nenom, cambiMu aBTOMOOMIIBHBIMU ropofamu Poccun cranu
ropoja JlansHeBocTouHOro pernona u Cubupu: Biagusocrok, Kpacnospck, Cypryr u TroMeHb —
MMEHHO 37€ECh JIIOJM MEHbUIE BCErO XOAAT NemKoM. Ecim B MockBe JIMIIB TPETbs 4YacTh
opUIIMaNbHO 3apEruCTPUPOBAHHOTO HACEICHUs TMEPEABUracTcs Ha aBTOMOOWISAX, TO BO
BnaguBocToke, Hampumep, Ha MallMHE €3IUT Kaxabli BTOpod. KOHEYHO, 1O KOJIMYECTBY
aBroTpaHcnopra Mocksa B 10 pa3 npesbliaer Binagusoctok, B MockBe aBTOIapk rnpespimaet 3,5
MJIH. IITYK, TOr/1a Kak BO BraauBocTtoke aBronmapk He pocturaer 350 Teicsay, HO B MOCKBe Ha
KOXKIYI0 THICAUY KHTeneld mpuxonutcs 338 aBromMoOWiei, YTO HAMHOrO MEHbBILIE, YeM BO
BrnaguBocToke. BnaauBocTok - eMMHCTBEHHBIM Tropoj B Poccuu, rjie KOJIU4ecTBO aBTOMOOMIIEH
npesbimaet 400 eqMHUI HA KaXKIYIO THICAYY HACEICHHUS.

C npyroil CTOpOHBI, AHAINTUKU TaKXKe OTMEYAalOT, 4YTO AaBTOMOOMJIBHBIA MapK
BnaguBocToka — camblii cTapelil cpeau KpynHbIX roponoB Poccuu. [lons mamue B Bo3pacte 10
ger u crapuie 3xaech npesblmaer 80%. Jlns cpaBHeHMs, Takux aBromoOumieili B Mockse
HacuuTbiBaercs 37%, a B Cankr-IlerepOypre — 38%.

CyiiecTByeT MHOXECTBO MpoOJIeM COBPEMEHHOW aBTOMOOMJIM3AaLUU  OOLIecTBa.
OcHOoBHass W camas TJIaBHas W3 HUX — 3arps3HEHHE OKPYXAroIleH cpenbl BRIOpocaMu
0oTpa0OTaBUIMX Ta30B, TPAHCIOPTHBIA IIyM U HUHbIe (uznuyeckue Bo3xaelcTBus. MMmeHHoO,
[I03TOMY IIpM BCEH BaXKHOCTH TPAaHCIOPTHO-JOPOKHOTO KOMIUIEKCA KaK HEOThEMIIEMOIO
3JIEMEHTa 3KOHOMMKHM HEOO0XOJHMMO Yy4YHUTHIBaThb €ro BeChbMa 3HAYUTEIbHOE HEraTUBHOE
BO3/ICHICTBHE HA TMPHUPOJIHBIC IKOJOTHUECKHE CHUCTEMBI. M3BECTHO, YTO OCOOEHHO pEe3KO 3TH
BO3/JCICTBUS OILIYILNAIOTCS B KPYIHBIX IOpOJax, Bo3pacras II0 MEpe YBEIUYEHHs IUIOTHOCTH
HacelsieHus1. B Haie Bpemsi, BO3/ieiiCTBIE TPaHCIIOPTA, HO OKPYKAIOILYIO CpE/ly - camasi HacylllHas
U aKkTyalbHas IpoOiieMa coBpeMeHHoro obmecra. [locimeacTBusi 3TOro BO3ACHCTBUS
CKa3bIBaIOTCS HE TOJIKO HA HAllleM IMOKOJIEHHUH, HO U MOTYT CKa3aThCs U Ha OyyIIeM [TOKOJIEHUH,
€CJII MBI HE NPUMEM CEpPbE3HBIE MEPBl 10 CHWKEHUIO M JAK€ YCTPAHEHHUIO IOCIEICTBUMN
BO3JICHCTBUS U CAaMOTO BO3JCHCTBUA.

Ha cerogusmnuii n1eHp HanOoJiblee BO3ACHCTBIE HA OKPY)KAIOLIYIO Cpely M YelloBeKa
OKa3bIBAeT JIETKOBOW OEH3MHOBBIA TpaHcmopT. M 3To jierko oObsCHsETCS caMbIM OOJIBLINM
KOJIMYECTBOM 3TOr'0 BHJIa TPAHCIIOPTA.

C TOYKHM 3peHus pa3BUTHUS TPAHCHOPTHOM HHPPACTPYKTYpPbl, HHTEPECHO PACCMOTPETh
JI0JIEBOE pacrpesiesieHne BBIOPOCOB Cpen KaX /101 eJMHUIIBI aBTOTPAHCIIOPTHBIX CPEACTB

Haubonbiiee Bo3neiicTBie Ha YeOBEKa OKa3bIBalOT OEH3MHOBBIE TPY30BUKH U aBTOOYCHI.
Ho Tak Kak 1o KOJIMYECTBY UX OTHOCHUTEIBHO HEMHOIO, CYIIECTBEHHOTO BO3JEHCTBUS OHU HE
OKa3bIBAIOT.

B wmemom 11 CHMXKEHHS BO3ACHWCTBUS BBIOPOCOB 3arpsi3HSAIONIMX BEIIECTB OT
aBTOTpaHCIOpTa HanboJiee palluOHAILHBIM MIPEICTABISAETCS CIAEAYIOLIEE:

— HyxHo cTuMynupoBaTh co3faHue Oe30MacHBIX, IKOJOTHMUECKH YHCTBIX aBTOMOOMIICH.
OnHOBpeMEeHHO, HeoOXoauma pa3paboTKa YKOHOMHUYECKHUX MEXaHU3MOB MPOABHKEHHS
HOBBIX MOJieJiell Ha MOTPEeOUTENbCKUI PHIHOK, CO3/JaHKEe TIATEXECITOCOOHOTO cripoca Ha
HUX.

— Bo BrnaguBocTroke HEOOXOIMMO YiIy4llaTh KadyeCTBO JOPOXKHBIX MOKPBITUH JUIs
YBEJIMYEHHUS TMPOXOJUMOCTH aBTOTpAcC, T.K. HaMOOJbIIEe KOJIUYECTBO BBHIOPOCOB M
HaunOoJIbIIIee BO3/ICHCTBHE CO3/1aeTCs B MPOOKax M 3aTopax.
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— llenecooOpa3Ho yBenuMuMBaTh HMHQPPACTPYKTYpY OOIIECTBEHHOIO TpaHCHOpPTa H
OJIHOBPEMEHHO MPOBOJUTH MPONAraHAUCTCKUE MEPONPUITHS C LEIbI0 CHUXKEHUS
MCIIOJIb30BaHUs JIMYHOTO aBTOTPAHCIIOPTa B padOUYHUE IHU.

XUMWUYECKWUN COCTAB CHEIA BEJIN3U ABTOMOBUITbHbIX AOPOI (HA
NMPUMEPE T. BJIAOMBOCTOKA)

MBaHeHko H.B., kaHa. 6uon. Hayk, FpuBaHoB WU.10., kKaHA. reorp. Hayk, Pyabix A.IM.
BJ'IaD,VIBOCTOKCKVIVI Focyﬂ,apCTBeHHbIVI YHUBEPCUTET 3KOHOMUKKN U CcepBUCa, T. BJ'IaE,VIBOCTOK, Poccusa

THE CHEMICAL COMPOSITION OF SNOW CLOSE TO ROADS (FOR EXAMPLE,
THE CITY OF VLADIVOSTOK)

Ivanenko N.V., Ph D., Grivanov l.Y., Ph.D, Rudih Y.G.

Vladivostok State University Economics and Service. Russia. Vladivostok

The results of the study of the chemical composition of snow, selected roads near the city
of Vladivostok. Pollution assessment was carried out on the snow content of suspended solids,
heavy metals and pH. It is shown that the more the air is contaminated with dust. The differences
of pH of precipitation of the urban environment and background areas

KaioueBble cioBa: TsHKelable METalIbl, B3BEIICHHBIC BelecTBa, PH, 3arpssHeHue
atMochepHOro Bo3ayxa, CHEer

Jns r. BrnaguBOoCTOKa XapaKTepeH BBICOKMH YpPOBEHb 3arps3HEHUs arMoc(hepHOro
Bo3nyxa. Ha teppuropuu ropoma Haxomutcs Oosiee 500 mpennpusaruii, 90 W3 KOTOPBIX
3HAYUTEIbHO BIMAIOT Ha 3arpsi3HEHHE BO3JylIHOro OacceiiHa. Ha kadectBo armocdepHoro
BO3J/lyXa Ha TEPPUTOPHUH TOpoja BraanBocTok okas3piBaeT BiusHUE nopsaka 150 HaumeHOBaHUHT
3arpsi3HAIOIIMX BEIECTB BCEX KJIACCOB ONACHOCTH, MOCTYMAIOIIMX B OKPYXKAIOILYIO Cpely OT
CTAllMOHApHBIX W TNEPEIBMKHBIX MCTOYHHMKOB. OOmas macca 3arps3HSAIOIIMX BEIIECTB,
HOCTYMAIONIMX €XEroHo B atMocdepy, cocraBnser 6oxee 60,0 Toic. TOoHH. C aTMOChEpHBIMU
0CaJIKaMH 3arps3HSIONINE BEIIECTBA MOMNAa0T B CONIPEIeIbHbIE CPEBI - IOUYBY, PACTUTENBHOCTD,
MIOBEPXHOCTHBIE BOJIbI, TaKuM o00pazoM, (opMupys 30HBI 3arpsi3HeHHs. B cBs3u ¢ 3THM,
HCCJIEJOBAaHNE XUMHUYECKOT0 COCTaBa aTMOC(EPHBIX OCAIKOB SBIISETCS OJHOM M3 BaXKHBIX 3a7a4
MOHUTOPHHTA OKpPY’KarolIel MpupoaHoi cpeabl. B 3umHuii nepuoa Hanbosee HHPOPMATHBHBIM
MoKa3aTeJieM 3arps3HeHuss aTMOochepHOro Bo3ayxa siBisgercs cHer. OOnanas KyMyJISITUBHBIM
3 PEeKTOM, CHET ABISETCA MHTETPATIbHBIM [TOKa3aTeIeM KauyecTBa aTMOC(HEPHOT0 BO3yXa.

[IpoBoauin oOuEHKY 3arpsi3HeHust armocdepHoro Bo3ayxa TI. BrmaauBocroka 10
COJIEP’KaHUIO B3BEIICHHBIX BEILECTB, TSXKENBIX METAJIOB U NoKa3arens pH.

[Ipo6rl oTOMpanu BONMM3U aBTOMOOMIIBHBIX Aopor. Taxke, oTOupanu mpoObl cHera Ha
Tepputopun nenapapus ['opro-raexnoi cranuuu JJBO PAH um. B.JI. Komaposa, noc. I'opHo-
TaexxHoe r. VYccypuiicka, rje HCTOYHHMKOM 3arps3HEHHs] aTMOC(EpHOro BO3JyXa CIyKaT
KoTenbHbIe. s . BnannBocToka XapakTepeH HEyCTOMUMBBINA CHEXHBIH ITOKPOB, TO3TOMY OTOOp
po0 MPOBOJIMIM TOJIBKO B T€X TOYKAax, IJIe HE MPOUCXOAMUT BBIHOC cHera BeTpoM. ToumiuHa
CHEXKHOI'0 IIOKpOBa B ropojie coctasisia 12 — 15 cm, B nenapapuu I'TC IBO PAH — 20 cm.
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Omnpenensiyii  KOHUEHTPAllMd B3BEIICHHBIX BEIECTB B TajoW Bojae, u3Mepsuin pH
¢dunbTpara, a Takke copepxkanue B puibrpare Zn, Cu, Pb, Cd. Tsoxemnpie MeTauibl OnpeaessuIn
METOI0M aTOMHO-a0copOIMOHHO criekTpodoTomeTpun Ha mpudope «Nippon jarell Ashy moaens
AA-855.

B npo6ax cHera r. BiaauBocToka yCTaHOBJICHO MOBBIIIEHHOE COJIEP>KaHUE MBUIH, TaKKe
XapakTEepHO MOJUICIIAYMBAHUE OCAIAKOB B 4UepTe ropoja. BerABieHsl ommunsa 3HadeHuil pH
OCaJIKOB TOpOJICKOM cpensl u (GoHOBBIX paiioHoB. Bemmuumnsl pH B cuere I'TC JIBO PAH
COOTBETCTBOBAJIM OC3JKaM, HMEIONIMM TEHACHIMIO K 3akucieHuro. lloka3aHo, 4Yto Ha
KOHIIEHTPALIMIO B3BEIICHHBIX BEUIECTB B ILIEHTPaAJbHON uacTH . BiaauBocToka OKa3bIBaeT
BJIMSIHUAE penbed) U MeTeonapaMeTphl. Y CTAHOBJICHO, YTO HECMOTPS Ha CJIOXHOCTH CBSI3aHHBIE C
0oTOOpOM MpoO, KOHILIEHTPALIMK B3BELICHHBIX BEIIECTB B CHere I. BrmaauBocTOKa MO3BOJISIOT
OLICHUTH BIIMSHHE MCTOYHHKOB BBHIOPOCOB 3arps3HSIONIMX BEIIECTB HA aTMOC(HEPHBIA BO3IYX B
OTJIebHBIX pailoHax ropoja.

OLIEHKA YPOBHEW COEP>XXAHUA MUKPO3NEMEHTOB B MOPCKMX
NMPOMbBICJIOBbIX OB BEKTAX OAJIbHEBOCTO4YHOIO BACCEUHA

J1.T. KoBekoBpoBa A.6.H., . . Kuky k.6.H.

TuxookeaHCKUn Hay4HO-MccregoBaTenbCKni polibOX03ANCTBEHHBIN LIEHTP, Poccus

ASSESSMENT OF THE LEVELS OF TRACE ELEMENTS IN MARINE FISHERIES OF
THE FAR EASTERN SEAS

L.T. Kovekovdova Dr. Biol. Sciences, D.P. Kiku Ph.D
Pacific Research Fisheries Centre (TINRO-Centre), Russia

In this paper we carried out the analysis of trace elements (As, Mn, Cd, Cu, Fe, Pb, Zn Hg)
in marine plants, crustaceans and fish.

The objects of the study were marine plants: Polysiphonia morrowii, Codium yezoense,
Desmarestia viridis, Undaria pinnatifida, Saccharina cichorioides, Stephanocystis crassipes,
Costaria costata, Phyllospadix iwatensis; crustaceans: (Chionoecetes opilio), (Paralithodes
camtschaticus), (Pandalus borealis), (Panndalus hipsinotu); fish: (Hexagrammos octogrammus),
(Theragra chalcogramma), (Oncorhynchus gorbuscha), (Microstomus stelleri), (Pleuronectes
(Limanda) asper Pallas), (Limanda sakhalinensis), (Limanda aspera), (Oncorhynchus keta) of the
Far Eastern seas fishing areas.

Biological differences marine organisms and their habitat conditions shown in the largest
quantities in marine plants contain Fe, Mn, Zn in the smallest - Cd, Hg, in fish and crustaceans -
in greatest quantities of Fe and Zn, at least - Pb and Hg.

Regardless of the specific accessory and conditions of environment distribution of elements
on the bodies of the fish is shown as follows: in the liver concentrate maximum levels of Cu, Cd,
Hg, Zn; As concentration in muscle and liver are the same Regardless of the specific accessory
and conditions of environment distribution of elements on the bodies of the fish is shown as
follows: in the liver concentrate maximum levels of Cu, Cd, Hg, Zn; As concentration in muscle
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and liver of fish are the same. In the muscles of fish were detected minimal concentrations of heavy
metals.

The concentration of toxic elements Pb, Cd, Hg in thalli of seaweed used for human food
does not exceed the permissible levels were shown.

Show exceeding the maximum permissible levels of arsenic in brown algae thalli.
Detection of exceeding permissible levels of arsenic in brown algae thalli.

The content of toxic elements (Pb, Cd) in the muscles of studied crustaceans does not
exceed the maximum permissible levels. Detection exceeding the maximum permissible levels of
arsenic in the soft tissues crustaceans. The concentrations of Pb, Cd, Hg, As in the tissues of fish
do not exceed the maximum permissible levels.

Assessment of the quality of the fish indicates that exceeded the maximum permissible
levels of Pb, Cd, Hg, As in the case of maintaining the current environmental situation in the
regions of their existence, is not expected.

B pabore npoBenén ananu3 ypoBHe# copepikanus mukpodaementos (As, Mn, Cd, Cu, Fe,
Pb, Zn HQ) B MOpPCKHX pacTeHHSX, PaKOOOPa3HBIX U phIOax.

OObekTamMu HcclienoBaHus OblIM MOpckue pactenus: Polysiphonia morrowii, Codium
yezoense, Desmarestia viridis, Undaria pinnatifida, Saccharina cichorioides, Stephanocystis
crassipes, Costaria costata, Phyllospadix iwatensis; paxoo0pasubie: (Chionoecetes opilio),
(Paralithodes camtschaticus), (Pandalus borealis), (Panndalus hipsinotu); pbIObL:
(Hexagrammosoctogrammus), (Theragrachalcogramma), (Oncorhynchusgorbuscha),
(Microstomusstelleri), (Pleuronectes (Limanda) asperPallas), (Limanda sakhalinensis), (Limanda
aspera), (Oncorhynchus keta) u3 mpombIciioBBIX paitoHOB [laibHEBOCTOYHOTO OacceiHa.

Hecmotps Ha cyliecTBeHHbIE OMOIOTUYECKUE PA3INYUS MOPCKUX OPTaHU3MOB M YCIOBUMN
X OOWTaHMs, B HAMOOJBIINX KOJIMYECTBAX B MOPCKHMX pacTeHUsx coaepxkarcs Fe, Mn, Zn B
HauMmeHnbinx — Cd, Hg, B ppibax u pakooOpa3HbIX — B HaMOONBLIMX KoluuecTBax Fe u Zn, B
HauMeHbIHux — Pb u Hg.

HezaBrucumo OT BHIOBOM MPUHAUICKHOCTH M YCIOBHM Cpellbl OOUTaHUS pacrpeiesieHne
DIIEMEHTOB IO OpraHaM pbI0 TOAYMHSIIOCH CJEIYIONmEel 3aKOHOMEPHOCTH: B TEYCHU
KOHIIEHTPHUPYIOTCS MakCHManbHble KoiruectBa Cu, Cd, Hg, Zn; kounenTparyu AS B MBIIIIAX U
MIEYCHH PBIO COMOCTABUMBI. B MbIax peid 0OHAPYKUBAIHCH MHHUMAJIbHBIC KOHIICHTPAIIUU
TSOKENBIX METAJLIOB.

[Toka3aHo, YTO KOHIIEHTPAIMU TOKCHYHBIX 37aemenToB Pb, Cd, Hg B tanmmomax pactenuii
UCTIONIb3YEMBIX YEIIOBEKOM B MHINY HE MPEBBIIANIHM MPEaeNbHO HomycTUMbIX ypoBHe# (ITY).
OtMmeueno npesbitienue [1/1Y mpibska B TamioMax Oypsix BOJAOPOCIIEH.

Coneprxanue TOKCHYHBIX 51eMeHToB (Ph, Cd) B MblImIax 00cie10BaHHBIX PaKOOOPa3HBIX
He nipeBbimano [1JIY. Ormeueno npessimenue [V mbibska B MATKUX TKaHSIX PaKOOOpa3HBIX.

YcranosieHo, uto koHuenTpanuu Pb, Cd, Hg, As B Tkausx pri6 He npeBbimana [1Y

OrieHKa KauecTBa OPraHoB pbIO 1aET OCHOBAHUE IoJIaraTh, uto npessimenus [11Y Pb, Cd,
Hg, AsS B ciydae coxpaHEHUs CYIIECTBYIOIICH O3KOJOTUYECKOW CHUTyallMdM B pailoHaX HX
CYIIIECTBOBAHHUS, HE OKUIACTCS.
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XNOPOPIAHMYECKUE NECTMLUALI B PBIBAX ANOHCKOIO N OXOTCKOIo
MOPEMN

NykbaHoBa O.H., a-p. 6uon. Hayk!?, Bosipoa M.[., kaHA. 6uon. Hayk?, LibiraHkos B.1O.,
KaHg. 6uon. Hayk?

ITuxookeaHCKMIN Hay4YHO-MCCreaoBaTENbCKMIN pbiGoxo3sncTBeHHbIN LeHTp (TMHPO-LeHTp)

2[JanbHEeBOCTOYHbIV dheaepanbHbIi yHUBEPCUTET

PERSISTENT ORGANOCHLORINE PESTICIDES IN FISH FROM JAPAN SEA AND
THE SEA OF OKHOTSK

Lukyanova O.N., Dr., Professor *2, Boyarova M.D., PhD?, Tsygankov V.Yu., PhD?
IPacific Research Fisheries Center (TINRO-Center)

2Far Eastern Federal University

Persistent organochlorine pesticides (POPs), DDT and HCH, were analyzed in organs of
the far eastern navaga (Eleginus gracilis), light golden goby (Myoxocephalus flavimanus),
common mullet (Mugil cephalus), flounder (Platichthys sp), Pacific herring (Clupea pallasi) from
the different areas of Peter the Great Bay, Japan Sea, and organs of Pacific salmon caught in the
Sea of Okhotsk. POPs were determined in all studied samples. Among fish, maximal total
concentration (638 ng/g wet weight) were determined in muscles of the far eastern navaga (Posyet
Bay, Japan Sea). Total POP concentrations in muscle of pink (35,4 ng/g), chum (41,8 ng/g),
chinook (103,8 ng/g) and sokey (158,7 ng/g) were lower maximal permission level for seafood in
Russia. POPs concentrations in fish from the Peter the Great Bay (Japan Sea) and the Sea of
Okhotsk corresponds to average pollutant concentrations in fish from the different areas of the
World Ocean.

KuroueBnble cioBa: xinopopranndeckue necturuast, 1T, ['XIT, peiobr

Xnopopranuyeckue necturnmapl (XOIT) I'XIT u AJAT  ompenmeneHsl B opraHax
nanbHeBocTouHO# HaBaru (Eleginus gracilis), 3omotuctoro 6sruka (Myoxocephalus flavimanus),
no6ana (Mugil cephalus), kam6ansr (Platichthys sp.), cenbau Tuxookeanckoit (Clupea pallasi),
coOpaHHBIX B pa3jMyYHbIX paiioHax 3ai. [lerpa Benukoro flmoHckoro mMops, a Takke B opraHax
THXOOKEaHCKUX Jococeil poga Oncorhynchus, BeutoBneHHbIX B OxoTckoM Mope. XOIT Obutu
oOHapyXeHbl BO BCceX HccleAyeMbIx oOpa3uax. B opranax pbl0 u3 mpuOpEKHBIX MOPCKHX BOJ
[TpuMopesi MakcUMalbHOE CyMMapHoe cojepkanue (638 Hr/r celpoil Macchl) OOHapyXeHO B
MBIIIIIAaX JaJIbHEBOCTOYHOM HaBaru u3 3ail. [lockera. Cymma konnentpanuii XOIl B MbImax
ropoymm (35,4 ur/r), ketsl (41,8 HI/T ceiporo Beca), yaBbruu (103,8 Hr/r) u Hepku (158,7 HI/T) He
IPEBBIIAET CaHUTAPHO-3MUEMHOIOrHuYeckue HopMbl Poccuiickoit @enepanuu. CymmapHoe
cogepxkanne XOIl B opraHax wuccieoBaHHBIX pPbIO B IIEIOM COOTBETCTBYIOT HHTEpPBATY
COJIep’KaHusl JTaHHBIX MOJUIFOTAHTOB Y MOPCKHX OPTraHHW3MOB M3 JPYrux paiioHoB MupoBoro
OK€aHa.

MHTEIPAJIbHASA 3KOJTIOT'MYECKAA OLUEHKA 3ArPA3HEHUA OOHHBIX
OCAIKOB (HA NPUMEPE 3AJIUBA HAXOOKA ANMOHCKOE MOPE)
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M.A. MNpowwuHa, E.B. XKypaBenb, KaHA. 6Mon. HaykK
[anbHeBoCTOUHBbIN heaepanbHbIn yHUBepcuTeT, Bnagneoctok

INTEGRATED ECOLOGYCAL ASSESSMENT OF THE BOTTOM SEDIMENTS
CONTAMINATION (IN THE NAKHODKA BAY, SEA OF JAPAN AS AN EXAMPLE)

M.A. Proshina, E.V. Zhuravel, Ph D

Far Eastern Federal University, Vladivostok

To assess the contamination level of bottom sediments and environmental risks associated
with toxicants exposure, there are two groups of methods that are widely used: 1) pollution indices,
which are calculated by comparing the concentrations of pollutants in the sediments in the
background and the contaminated area; 2) ecological risk index, which is based on a comparison
of the concentration of substances in the test sediment and the concentration of the substance
corresponding to the sediment quality criteria (SQG) [1]. These approaches have been applied in
assessing the level of pollution and the possible effects of exposure to pollutants in the bottom
sediments of the Nakhodka Bay.

After the calculation of the index of pollution Cd [2] the following results were obtained.
At five stations a high degree of sediments contamination was revealed; at two stations - the
average degree, and one station was very high polluted. The lowest level of contamination was
observed in the northern and north-eastern parts of the Nakhodka Bay.

On the basis of the index of environmental risk SQG-Q calculation [3] sediments in the
most studied stations can be attributed to non-toxic, as the index does not exceed 0.1. But in the
area of Shvedova Cape with the highest pollution levels sediments proved moderately toxic.

J1J1s OLIeHKH 3arpsiI3HEHUS TOBEPXHOCTHBIX TOHHBIX OTJIOKEHUN U DKOJIOTUYECKUX PUCKOB,
CBSI3aHHBIX C BO3JICHCTBHEM TOKCHUKAHTOB, CYIIIECTBYIOT JBE TPYIIBI METOAO0B, KOTOPBIE IIUPOKO
UCIIONB3YIOTCS BO BCeM MHpe: 1) MHAEKC 3arpsS3HEeHUs, KOTOPBIM pacCUMTHIBAETCS HAa OCHOBE
CPaBHCHHS KOHIICHTPAIIMU 3arpsA3HSIONIMX BEIISCTB B JOHHBIX OTJIOKEHUSX B (DOHOBOM U
3arpsi3HEHHOM paiioHe; 2) WHAEKC SKOJIOTMYECKOTO PHUCKa, KOTOPHIi OCHOBAaH HAa CPaBHEHUU
KOHIICHTPAIIUH BEIIECTB B HMCCIEAYEMBIX JOHHBIX OTJIOKCHUSX W KOHIICHTPAI[MHM BEIIECTBA,
COOTBETCTBYMOIIEH KpuTepusiM kadectBa ocajaka (SQG) [1]. OTu moaxoasl MPUMEHSITUCH TPU
OIICHKE YPOBHS 3arpsi3HEHUS W BO3MOXKHBIX d((eKTax BO3MCHCTBHS 3arps3HSIONINX BEIICCTB B
JIOHHBIX Oocajikax 3aj1. Haxomxka.

[Tocne mpoBenaeHHs pacueToB WHAEKca 3arps3HeHus ocaakoB Cd [2] ObLM MmOTydeHBI
CIeyIoIINe pe3ynbTaThl. Ha MaTH cTaHIusAX U3 AeCATH UCCIe0BaHHbIX ObLIa BHISBIIEHA BHICOKAS
CTETICHbB 3arpsA3HEHUS OCAIKOB; HA JIBYX CTAHIUSAX — CPETHSSI CTETICHD U Ha OJTHOM CTAHITUN OYCHB
BbICOKas. HanMeHbIasi CTeneHb 3arpsa3HEHHs] 0CaJKOB OTMEUEHa B CEBEPHOM 4acTH U CeBepo-
BOCTOYHOM yacTH 3aj1. Haxonka.

Ha ocHoBe pacuera mHaekca skonorudeckoro pucka SQG-Q [3] moHHBIE OTIOXKEHUS HA
OOJIBIIIMHCTBE MCCIICAYeMbIX CTAHIMSAX MOXKHO OTHECTH K HETOKCHYHBIM, TaK KaK 3HAuCHUE
uHAekca He npessimano 0,1. Jlums B paiione M. [1IBejoBa ¢ HAUBBICIIUM YPOBHEM 3arpsi3HEHUs
OCaJIKH OKa3aJIUCh YMEPEHHO TOKCHYHBIMH.

Jlureparypa
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1. CaeiroS., Goovaerts P., Painho M., Costa M.H. Delineation of estuarine management areas
using multivariate geostatistics: the case of Sado Estuary // Environ. Sci. Technol. Ne 37. 2003. P.
4052-4059.

2. Bamenxo M.A., XKagan I1.M., Anemsamosa T.H., Kosanesa A.JI., Cimmusko E.H. Onenka
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3. MacDonald D.D., Smith S.L., Wong M.P., Mudroch P. The Development of Canadian
Marine Environmental Quality Guidelines // Marine Environmental Quality Series. Nel. 1992. 121

Pp.

APPLICATION OF MICROBIAL PROCESSES FOR UTILIZATION OF WASTE
WOODY BIOMASS AND SYNTHETIC WASTES

Shin Sato Ph.D.
Department of Environment, Tottori University of Environmental Studies
1-1-1 Wakabadai-kita, Tottori city, Tottori, 689-1111 Japan
E-mail: s-sato@kankyo-u.ac.jp

Natural and synthetic polymers have been widely used as useful materials for commercial
products. These materials have given us convenience, but the most of products are difficult to
degrade in nature. Especially, synthetic polymers from petroleum are quite hard materials and have
threatened to wild lives in ecosystem when leaving in the field for a long time. The author points
out environmental impacts of these materials, and introduces an example for microbial treatment
of a natural polymer, waste wood.

Large amount of disposal branches of pear trees by pruning has produced in pear plantation
of Tottori prefecture every year. As one of the effective utilization methods for the waste wood
resource, we tested biological treatment with wood-rotting fungi for composting of the pruned pear
tree branches.

Wood-rotting fungi, Trametes versicolor TUES-036, Steccherium murashkinskyi FK-T1,
Pleurotus ostreatus TUES-011 were used in this study. The fungal mycelia were inoculated to
wood culture prepared from pear tree branches and incubated at 25 °C for 90 days. After
incubation, total weight of culture biomass, component of the wood materials, relative content of
carbon and nitrogen, and the ratio of carbon to nitrogen were analyzed.

The results showed that over 40% weight loss of total wood biomass, and significant
reduction on C/N ratio associated with an increase in nitrogen content in the media after treatment
with T. versicolor and S. murashkinskyi for 60 days. Comparing to a mature index of bark
composts, the values of C/N ratio in the wood treated by these fungi were regarded as those of the
general bark compost.

In another research, we have tried application of microbial process for treatment of a
synthetic waste polymer. The fungal treatment is currently going on.

© Vladivostok State University of Economics and Service, 2015 38




Abstracts of Papers

International Symposium «kECOLOGICAL CHALLENGES OF NATURE MANAGEMENT
AND ENVIRONMENTAL PROTECTION IN THE ASIA-PACIFIC REGION»

Te3uncbl AoKNagoB

Mexnaynapoansiit cumnosuym « 9KOJIOTMYECKUE I[MTPOBJIEMBbI
I[TPUPOOITIOJIB3OBAHUA 1 OXPAHA OKPV)KAIOLHEPI CPEJIBI B ABMATCKO-
TUXOOKEAHCKOM PEI'MOHE

NMEPCMNEKTUBbI NONYYEHUA PAOA ®YHKUUOHANBHbLIX COEAUHEHUA C
NCMNOJIb3OBAHUEM OTXOAOB NPOU3BOACTBA PUCA

O.X.H. 3emHyxoBa J1.A.1?, k.x.H. pycoBa C.B.13, k.x.H. MakapeHko H.B.%,
Xonomenguk A.H.}, KoBwyH A.A.2, a.T.H. NopaueHko MN.C.13, Wa6anuH U.A.2

ldenepanbHoe rocyaapcTBeHHOe BoaKeTHoe yupexaeHne Haykm NHCTUTYT xuMumn JanbHEeBOCTOYHOMO
oTtaeneHus Poccuiickon akagemun Hayk (MX BO PAH), r. BnagusocTtok, Poccusi

2 ®epeparnbHoe rocyaapcTBEHHOE aBTOHOMHOE 06pa3oBaTeNbHOE YUPEXAEHNE BbICLLETO
npodeccunoHanbHoro obpasoBaHns «JanbHEBOCTOUHbIN dhefeparnbHbii yHuBepcuteT» (OBDY), r.
BnagusocTok, Poccus

3denepanbHoe rocygapcTBeHHoe blogkeTHoe o6pa3oBaTenbHoe yupexXaeHne BbiCLLErO
npodeccuoHansHoOro obpasosaHns BnagnBocToKCKUn rocyaapCTBEHHbIA YHUBEPCUTET SKOHOMUKN U
cepsuca (BIryaC),

r. Bnagusoctok, Poccusa

The report presents the results of the research conducted by a team of scientists of the
laboratory of rare metals chemistry and laboratory of protective coatings and marine corrosion of
Institute of Chemistry of FEB RAS related to the synthesis and study of the properties of a number
of compounds derived from waste rice production.

KommekcHass mepepaboTka BO30OHOBISIEMOTO  PACTUTENBHOTO  CHIPbS  SBIISETCS
BOXHEHIIMM (haKTOPOM TOBBIIIEHUS 3()(HEKTUBHOCTH CETBCKOXO035ICTBEHHOTO MPOU3BOICTBA H
MOJIYYeHUs] IIMPOKOrO  CHEKTpa ILEHHBbIX MaTepuajioB s Pa3IMYHbIX  OTpaciel
IIPOMBILIIEHHOCTH.

HecmoTpst Ha GoJbIIOI HAaKOIUIEHHBINH B JUTEpaType o0ObEeM CBEAECHUH O XMMHUYECKOM
COCTaBE COJEPKAIIMXCA B PACTEHUAX KOMIIOHEHTOB, OCHOBHAsl MAcCa CEJIbCKOXO3AMCTBEHHBIX
OTXOJ0B CKMI'aeTCs Ha MOJIAX MU UCIOJIb3YETCs B KAYECTBE TOIUIMBA JJI KOTEIbHBIX.

B Uncturyre xumun [IBO PAH B TeueHue psga jeT NpOBOASTCS CHUCTEMATUUYECKUE
UCCJIENOBAHNUS XUMHUYECKOrO COCTaBa OTXO0OB IIPOU3BOJCTBA PUCA, TPEUNUXU U MOACOTHEYHHKA,
KOTOpBIE MPEACTABIEHBI B BUJE TUIOAOBBIX 000J04€eK (IIEeTyXH, JIY3TH), COJIOMBI, a TAK)KE MYUYKHU
(oTpyOeit). U3 nmaHHOro BHJIA CBHIPbS YK€ MOJY4YEH psAJ COCIUHEHUH, MOJE3HBIX YEIOBEKY
(HampuMep, TOTUCaXaAPHU/IbL, JIUTH/IBI, AMUHOKUCIOTHI) [ 1-4].

B noxnane npuBeneHsl pe3yabTaThl UCCIEAOBAHUN, IPOBEACHHBIX KOJUIEKTUBOM YYEHBIX
7abopaTopuu XMMHUHM DPEIKMX METAJUIOB U JIabopaTOpUM 3alllUTHBIX TOKPBITUH M MOpPCKOU
koppo3un Mucturyra xumun JIBO PAH, cBsizaHHbIe C CHHTE30M U UCCIEA0OBAHUEM CBOMCTB psijlia
COEIMHEHUH, ITOJyYEHHBIX U3 OTXOJI0B IIPOU3BOJCTBA PHCA.

Jlureparypa

1. 3emnyxoBa JI.A., Tommmu C.B., MamonToBa B.A., Komannoposa H.A., ®enopumena I'.A.,
Cepruenko B.M. MccnenoBanue coctaBa U CBOMCTB IOJHMCAXapUAOB W3 PUCOBOHM mIenyxu //
Kypnan npuknanaont xumuu. 2004. T. 77, Bemr. 11. C. 1901-1904.

2. 3emnyxosa JI.A., Ucai C.B., Hlkopuna E.Jl., bBycaposa H.I'. MccnenoBanue cocraBa TunuaoB
B OTXOJax MPOU3BOJICTBA puca u rpeunxu // Kypuan npuknagaoit xumun. 2006. T. 79, Beim. 79.
C.1554-1557.

© Vladivostok State University of Economics and Service, 2015 39




Abstracts of Papers

International Symposium «kECOLOGICAL CHALLENGES OF NATURE MANAGEMENT
AND ENVIRONMENTAL PROTECTION IN THE ASIA-PACIFIC REGION»

Te3uncbl AoKNagoB

Mexnaynapoansiit cumnosuym « 9KOJIOTMYECKUE I[MTPOBJIEMBbI
I[TPUPOOITIOJIB3OBAHUA 1 OXPAHA OKPV)KAIOLHEPI CPEJIBI B ABMATCKO-
TUXOOKEAHCKOM PEI'MOHE

3. 3emnyxoBa JI.A., Makapeuko H.B., Tumenko JI.A., KoaneBa E.B. Wccrnenosanue
AMUHOKHUCJIOTHOT'O COCTaBa B OTX0/1aX MMPOU3BOJICTBA pUCa, TPEYNXHU U TIoIcoTHeYHHKa // XKypHai
XUMUHU pacTUTenbHOro chipbs. 2009. Ne 3. C. 147-149.

4. Makapenko H.B., I'epacumenxo H.U., CamotsuioBa C.A., 3emuyxoBa JI.A. KommiekcHas
nepepaboTka PUCOBOM MYyUYkH // 6-i1 MeXITyHapOIHBIH CHUMIIO3UYM «XUMHS W XHMHUYECKOE
obpa3oBanue», BranuBoctok, 2014. C. 236-237.

CNEKTPO®OTOMETPUYECKNNA ®OTOABCOPBLMOHHbIN TECT KAK
AKOJION'MYECKAA OLLEHKA COCTOAHUA 3EJIEHBIX PACTEHUU

Konpaes B.M., o-p. 6uon. Hayk, npodeccop

"opHoTaexHas ctaHuusa um. B.J1. Komaposa [lanbHeBOCTOYHOro oTaeneHunsa Poccumnckon
akagemumn Hayk, FopHoTaexHoe, Poccus

THE SPECTROPHOTOMETRY TEST OF PHOTOABSORPTION AS ECOLOGICAL
VALUING OF STATE OF GREEN PLANTS

Koldaev V. M., Dr. Biol. Sciences

Mountain-taiga Station named after V.L. Komarov Far Eastern Branch of Russian Academy of Sciences,
Gornotaezhnoe, Russia

In this article we described the objective laws the correlation of content a chlorophylls and
other pigments in green leafs. It is recording absorption spectrums of extracts from leaves 242
plants 32 families. This spectrum subdivides into three basic types by arrangement of greatest
maximum in middle-wave, long-wave ultra-violet, visible part of optical range. We estimate the
relative content of chlorophyll and other pigment by ratio optical density of length wave 664 nm
and optical density of length wave of greatest maximum. The first type is characterized by low,
the second type by middle and third type by the most content of chlorophyll in green leaves in
comparison with other pigments.

doTtopenenTopHas CHCTeMa 3€JIeHOr0 JIUCTa CTPOUTCS Ha 0aze XIopohWIIoB H
KapOTHHONAOB, KpOMC TOI'o, B YTWIHU3allUU ODHCEPIrUHU CBETA B KaKOM-TO MEpE Y4YaCTBYIOT
pa3HooOpa3Hble COEAMHEHUS C XPOMO(MOPHBIMH TPYNIAMU AHTOIMAHBI, (DIABOHOWMIBI U Jp.
CoOTHOIIIEHUS TMOTJIOIICHHUA SHEPTHUU XJ'IOpO(I)I/IJ'IJ'IaMI/I OTHOCHUTCIIBHO APYTUX IIUTMCHTOB CIIYKUT
NOKa3aTelieM HalpsHKeHHOCTH (OTOCHHTETHUECKHX mporeccoB [2]. OqHAaKO 3TH COOTHOIICHUS
I paCTeHI/Iﬁ HpI/IMOpLH HU3YUCHBI HEAOCTATOYHO IMOJIHO, XOTA UMCHOT ITPAKTHUYCCKOC 3HAYCHUC,
Harmpumep, JJISA OLCHKU BIIMSAHUA CpC€abl Ha COCTOsIHUEC  PAaCTHUTCIBHBIX PECYypCOB.
CriekTpo(oTOMETpUUYECKOE ONpeAeIeHHEe OTHOCHTEIbHOM MOIJIOIATENbHOW CIIOCOOHOCTH
XJOPOUIIIOB TIO CPABHEHHUIO C IPYTUMU XpOMOGOpaMU JTUCTHEB 3€JIEHBIX PACTEHUN COCTABUIIO
1eJb Hale paboThl.

MatepraaoM HCCIIeIOBAaHUN CIIY)KWJIU JIUCThS 242 Bujma pacTeHHid W3 32 CEMEHCTB.
CriekTpbl TOTJIOIMIEHUS] PErHCTpUpoBaIM Ha I1H@poBoM cnektpodoromerpe UV-2501PC
(Shimadzu, SImonust), 00pabaThIBaK 1O OMMCAHHON paHee aBTOPCKOM MeTouke [ 1], onpeaensiiu
JUIMHY BOJIHBI M ONTHYECKYIO IJIOTHOCTH (BBICOTY) Hambosee Bbicokoro makcumyma (HBM).
CrnexrpodoromeTpruyeckuM TecToM (HoToadcopOunu XI0po(UIUIOB CPaBHUTENBHO C APYTUMHU
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OUTMEHTaMU CIyXku1l KoddduuueHt K, paBHBI OTHOIIEHUIO ONTHYECKOW IUIOTHOCTH Ha
AHATUTUYECKOU TTMHE BOJIHBI 664 HM, COOTBETCTBYIOIIEH MaKCUMYyMY MOTJIOIIEHUS XJI0poduIa,
K ONTHYECKOM INIOTHOCTH HA JJIMHE BOJHBI HauOoJiee BHICOKOIO MAaKCUMyMa B aOCOpPOLIMOHHOM
CIEKTpE.

HccnenoBanus MOKa3aiy, YTO 3aperucTpUpOBaHHbIE a0COPOLIMOHHBIE CIIEKTPHI JIMCTHEB
3€JICHBIX PACTEHHI UMEIOT OT 6 10 8§ MAKCHMYMOB Pa3HOM BBICOTHI B yibTpaduonetoBoM (YD) u
BUJMMOM JHana3zoHax. B 3aBucumocTu ot anuHbl BosiHel HBM ncciiegoBaHHbIE pacTeHUsI MOYKHO
NOJIpa3iesInTh Ha HEeCKoJIbKO rpynm. [lepBas rpymnma npeactaBieHa pacTEHUSIMU, UMEIOIIMMHU B
cnektpax noriomenus HBM B nuanazone 237 — 295 uwm, BTopas — B auana3one 320 — 350 M
yIabTpaduOICTOBOM 00IaCTH, a TPEThs — B BUIUMOI1 (cuHeit) oomactu 425 — 450 HM.

Kak u3BecTHO, 1151 CHEKTPOB 3€JIEHBIX JIUCThEB MAKCUMYM IOTJIONIEHUS B 06sacTi 660 —
665 HM sBisgercss OOOOIIEHHBIM NPU3HAKOM XJIOPO(QMIIOB, a €ro BbICOTa OTOOpa)kaeT HX
cymmapHoe norsomeHue [2]. Haunboee BbICOKHE MAaKCHMYMbI COOTBETCTBYIOT MOTJIOIICHUIO HE
XJIOpOQUIUIOBBIX MUIMeHTOB JiucTa. Koagpumuent K naer npeacrasnenue 00 OTHOCUTENBHOH 110
CPaBHEHHIO C IPYTMMHU ITUTMEHTAM IOTJIOMIATEIbHOM crtocoOHOCTH Xitopoduiuios. [TomyueHnbie
JTaHHbIE TOKa3bIBAIOT, 4TO K03(duuumeHnt K it JIMCThEB Ka)XI0ro BUAA PacTEHUs NMPUHUMAET
MHAMBUAYaJIbHbIE 3HaueHus. B 1-ii rpynne cnektpoB ¢ HBM B kopoTkoBosHOBOM obnactu Y@
nuana3ona koddunuentsl K umeror campie Huzkue 3Hauenus ot 0,10 go 0,26. Bo 2-ii rpymme
cnekTpoB ¢ HBM B anmuHHOBOMHOBOH "acTn Y® koaduuuent K npuaumaer 3Hauenus ot 0,27
1o 0,46, T.e. B cpeiHeM uMeeT 0oJiee BHICOKHE 3HAYEHUS 110 CPABHEHUIO C KO UIIMEHTaMU JUIs
cnexkTpoB 1-i rpymmel. [{ist Bcex criekTpoB 3-if rpynmsl koddduiment K npuHumaet HanoobImne
3nauenus 0,46 — 0,64, mpeBocxoauT BenuynHy ko3 duirentos K nepBoii u BTopoii rpymnm B 2,97
u 1,51 pasa coorBercTBeHHO. TakuM 00pa3oM, pacTeHUs CO CIIEKTpaMH IEPBOW TPYIIIBI
XapaKTepU3yIOTCS HHU3KMMHM, BTOPOM CpPEIHMM M TPETbEH OTHOCHUTENBHO BBICOKMMH
NOTJIOUIaTEbHBIMU CBOMCTBAMHU XJIOPO(QHMIIJIOB B 3€JIEHBIX JIMCThSAX MO CPABHEHUIO C JAPYTUMU
NUTMEHTAMHU.

[Tokazano, uro koa¢p¢uumeHT K 3aBUCHT OT OCBELIEHHOCTH U JPYIMX YCJIOBUMN
IPOM3PACTaHUSd M MOXET CIY)XUTh B KauecTBe (OT0aOCOPOIMOHHOIO TeCcTa IO0KazaTesieM
COCTOSIHUSL (DOTOCHHTETHYECKHX IPOLIECCOB M, COOTBETCTBEHHO, MHTEIPUPOBAHHOM OILIEHKOMN
HEeOJIaronpusITHOTO BO3EHCTBUS Ha pacTEHHE OKPYKAIOIIEeH Cpebl.

Jlureparypa

1. Kongaes B.M. PaznoBuiHOCTH aOCOPOLIMOHHBIX CIIEKTPOB 3TAHOJIBHBIX U3BJICUCHUN U3
mucTheB pactenuid / M3Bectus Camapcekoro HayuHoro neHTpa Poccuiickoit akagemun Hayk. 2014.
T. 16, Ne 5(3). — C. 1793 — 1795.

2. ©usznonorus pacrenuii / [lox pen. N.I1. EpmakoBa. — M.: «Axanemusi», 2007.

COCTOAHUE ®OHAOA POTOCUHTETUHECKUX NMUTMEHTOB KAK NMOKA3ATEJb
CTENEHU ADANTALNN XBOUHbLIX BUOOB

M.C. TuToBa, KaHAMAAT GMONOrM4YECKMX HayK

opHomaexHas cmaHyus um. B.J1. Komaposa [ansHesocmoyHo2o omderneHusi Poccutickol akademuu
Hayk, ['opHo-TaexHoe, Poccus
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STATE FUND PHOTOSYNTHETIC PIGMENTS AS A MEASURE OF
ADAPTATION OF CONIFERS SPECIES

M.S. Titova, Candidate of Biol. Sciences

Mountain-taiga Station named after V.L. Komarov Far Eastern Branch of Russian Academy of Sciences,
Gorno-Taezhnoe, Russia

The state fund of photosynthetic pigments have introduced in the arboretum Mountain taiga
station and Far Eastern species of conifers. The regularities of the seasonal accumulation of plastid
pigments - chlorophylls and carotenoids and their ratio in the needles introduced species. It was
found that the analysis of the content of photosynthetic pigments can serve as a diagnostic of the
degree of adaptation of the assimilation apparatus introduced conifer species to new habitats for
these conditions.

Baxueiimymu koMrnoHeHTaMu (OTOCUHTE3UPYIOUIEH KIIETKU SIBISIOTCS XJIOPOPHILT U
kaporuHouabl. KommdectBo xmopodwiioB a u b, uMX cymMmapHOe CoJepKaHHe, CymMMma
KapOTUHOMIOB, COOTHOILICHHUE 3€JICHBIX U YKENThIX MUTMEHTOB 3aBUCHT OT >KM3HENEATEIbHOCTU
opranusma. KoiinuecTBo NUrMEHTOB OYEHb YYTKO OTPAXKAIOT PEAKIIUIO PACTUTEIILHOIO OpraHu3mMa
Ha ycIoBHs IpouspacTanus. Tak, mpu ONTUMAaIbHBIX YCIOBHIX 00IIee coep kanne XI0pouioB
U KapOTUHOHUJOB XapaKTEPU3YETCs] OTHOCUTEIbHBIM ITOCTOSHCTBOM, OJJTHAKO IPU MUHTPOIYKIUU
pacTeHuid, Korja NPOUCXOAMT aJanTalus PacTUTENbHOTO OpraHu3Ma K HOBBIM [UJISI HEro
KJIMMaTHYECKUM YCJIOBUSM (OCBEIIEHHOCTb, BJIA)KHOCTH BO3/1YyXa M IOYBBI, TEMIIEPATypHbII
PEXHMM H T.JI.) COJACPIKaHUEe ITMTMEHTOB B XJIOPOILIACTAX MOIBEPKEHO U3MEHEHHsIM [1].

B nuTeparype HEOCTaTOUHO AAHHBIX O COCTOSSHUM MUTMEHTHOI'O ammnapara JpEeBECHBIX
pyu UHTPOAYKIMHU ux Ha [lanbHuii BocTok. B cBsi3u ¢ 3TUM, npeacTaBiseTcsl BaXXHBIM BBISIBUTD
pa3nuuMsl B XapaKTepe HAKOIJICHUsS] MUTMEHTOB Y MHTPOAYLEHTOB U JaJlbHEBOCTOUYHBIX BUIOB
pacTeHUN.

Hamu mpoBeneHo wmccienoBaHUE MUTMEHTHOTO (oHIa 25 BUIOB XBOWHBIX, M3 HUX 8
Mpe/ICTaBUTENeN AalbHEBOCTOYHON (Iopsl (Kak 3TajnoH) U 17 BHIIOB, HHTPOIYIMPOBAHHBIX B
nennpapuii  ['opHotaexxknoit cranmuu JIBO PAH. OObexkramu uccnegoBaHusi SIBUITUCH
npezactaButend poaos Pinus (Cocua), Abies (ITuxta), Picea (Enp), Juniperus (Mox:keBeIbHHUK),
Chamaecyparis (Kunapucosnuk), Thuya (Tys), Microbiota (Mukpo6uota), Taxus (Tuc).

Hamm wuccrnenoBanus mokasand, 4TO HHTPOAYLMPOBAaHHBIE BUIBI COCEH IIO CyMME
(OTOCMHTETUYECKUX MTUTMEHTOB yCTYNalOT MECTHON cocHe Kopelckol B 1,5 paza. OiHako XBosI
COCHBI CUOMPCKOM COAEP)KUT OOJIbllIee KOJTUYECTBO 3€JEHBIX M JKENThIX MUrMeHToB (1,47 mr/r
CBIpOro Beca), yeM xBosi cocHbl bankca (0,90 Mr/r ceiporo Beca) u cocHbl BelimyTtosa (1,38 Mr/r).
VYCTaHOBJIEHO, YTO OCHOBHBIE IIOKa3aTelu paboThl (POTOCHHTETUYECKOIO ammapaTa COCHBI
CHOMPCKOI OUeHb OIM3KH ¢ MOoKa3aTeIsIMU (HOHOBOM COCHBI KOPEHCKOIA.

Hekoroprle uHOpallOHHbIE BHIbBl €€ IO OCHOBHBIM I10Ka3aTelIsM ITMTMEHTHOIO
KOMIUIEKCa HE TOJbKO HE YCTYMHarT, HO U MPEBOCXOIAT MeCTHble BHUJBL. Tak, coaepxaHue
XJIOPOQHUIUIOB M KApOTHHOWAOB B XBoe enu Koiroued (1,78 Mr/r) mpuOIU3UTENbHO pPaBHO
COJIEpXaHUI0 y er asstHCKoM (1,79 MT/T) 1 TPEeBOCXOIUT KOJMYECTBO MUTMEHTOB Y MECTHOTO BH/JIA
— enu Kopeickoii (1,65 Mr/r). AHanmoruuHasi CUTyalus CKJIaIbIBaeTCs C COJEPKAHUEM ITUTMEHTOB
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y enu rumanarickoi (1,66 mr/r) u enu kopeiickoi (1,65 mr/r). [TomydeHHbIE B X0/1€ SKCTIEPUMEHTA
JIAaHHBIE, CBUJETEILCTBYIOT 00 YCIEIIHOW aJanTaldd €JId KOJIIYeH M €M THUMaJIaliCKOW K
yCIIOBUSM JAeHIpapusi ['opHOTaeKHOM cTaHLIUU.

HaubonpmmMu B TeyeHHE roja KOHIEHTPAUUSAMH (OTOCHHTETUYECKHX IMUTMEHTOB
XapaKTepU30BajIaCh XBOsI aDOPUTCHHBIX BHJIOB MTUXTHI — O€510Kopoii (1,45 Mr/T) U eTbHOJIUCTHOM
(1,56 Mr/r), B cpaBHEHUH UHTPOAYLIEHTOM — MUXTHI caxainuHckoit (1,30 mr/r).

Y cTaHOBNIEHO, UTO UHTPOAYLIUPOBAHHBIE BUbI MOMXKEBEIbHUKOB HAKAIUITMBAIOT MEHbBIIIECE
KOJINYECTBO (POTOCHHTETUYECKUX MUTMEHTOB, YTO (POHOBBIN MOMCKEBENBbHUK TBepabld (B 1,5
pa3a). [lo KOHILIEHTpalM¥ MUTMEHTOB B XBO€ MOXOKEBEIBHUKH PACIIONaraloTcs B CIEAYIOIIEM
HOPSI/IKE TTO0 Mepe YOBIBAHUS: M. TBEPIBIA — M. KHTAHCKUH—M. MTOJTyIIapOBHIHBIN.

Takum o00pa3oMm, cOIJIacCHO TIOMYyYEHHBIM pe3yibTaTaM, aHaliu3 COJep>KaHus
(OTOCHHTETHYECKMX MUTMEHTOB MOXKET SBJSTBCA IIOKA3aTesieM CTENeHH  aJalTaluu
ACCUMUJIALIMOHHOTO anmapaTa HHTPOAYIIUPOBAHHBIX BUJIOB XBOMHBIX K HOBBIM JIJISl HUX YCIIOBUSIM
MECTOOOHUTaHUSI.

Jlureparypa

1. Tyxwikuna B.B. Peaknus nDUrMEeHTHOM CHCTEMBl XBOWHBIX Ha JJIUTEIBHOE
a’poTexHoreHHoe 3arpszHenue // Jkonorus. — 2009. Ned. — C. 243 — 248.

CO30AHUE NNAHTALIMA MAAKUN AMYPCKOWM (MAACKIA AMURENSIS RUPR.
ET MAXIM.) B ECTECTBEHHbIX U KYNbTYPHbIX ®UTOLIEHO3AX

B.A. Nonewyk*, J1.1. MonceeHko**

*FopHoTaexHas ctaHuusa um. B.J1. Komaposa [JanbHeBocTO4HOro otaenenns Poccumnckon akagemmm
Hayk, Poccus

**MexXBeJOMCTBEHHbIA Hay4YHO-0Opa3oBaTenbHbIN LEHTP «PacTutenbHble pecypcbl», [OpHOTaexHas
ctaHumsa um. B.J1. Komaposa [JanbHeBocTo4HOro otaeneHus Poccuinckon akagemmm Hayk —
BnagmnBoCTOKCKUI yHUBEPCUTET 3KOHOMMUKM U cepBuca, Poccus

DEVELOPING of PLANTAIONS of MAACKIA AMURENSIS RUPR. ET MAXIM. in
NATURAL and ARTIFIAL HABITATS

V.A. Poleschuk*, L.I. Moiseenko**

*Mountain-taiga Station named after V.L. Komarov Far Eastern Branch of Russian Academy of Sciences,
Gornotaezhnoe, Russia

** Interdepartmental scientific-educational center "Plant resources", Mountain-taiga Station named after
V.L. Komarov Far Eastern Branch of Russian Academy of Sciences, - Vladivostok State University of
Economics, Vladivostok, Russia

Maackia amurensis has been under the attention of pharmacologists and biochemists over
the last few years. A flavonoid “substance” “Maksar” that has a hepatoprotactional properties has
been developed using the heartwood of Maackia amurensis. Because of low numbers, this species
does not “create” independent formations or types of forests. A number of actions have been
proposed, including the development of artificial and natural plantations of Amur Maackia for the
future needs of pharmacological industry.
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B nocnennue roapl Maakus amypckas siBiiseTcsi 00beKTOM BHUMaHMs (papMakosIoroB u
O0MOXUMUKOB. M3 sSApOBOI ApEeBECHHBI MaaKMHM aMypCKOW TMOJIy4eH NMOJM(EHONBHBIN mpemnapar
«Makcap», oOyiafjalolMii IenaTonpoTeKTOpHbBIM JAelcTBueM. Ho 3ToT BHA He oOpasyer
CaMOCTOSITENIbHBIX JIECHBIX (hOpMAIHii ¥ THUIIOB Jieca, BCIEACTBHE HEOOIBIINX 3amacoB. B memsx
IOBBILICHMS 3aI1aCOB U COXPAHEHUs BMJA IPEUIAracTcs psil MEPONPUATUHN, BKIOYas CO3aHUE
UCKYCCTBEHHBIX M €CTECTBEHHBIX IUIAHTALMH Maakuu aMypcKod ajis Oynyuiero ooOecredeHus
norpedHoCcTeH (papmManeBTHUECKOM TPOMBILIIIEHHOCTH.

HEKOTOPBIE BUONTIOTMYECKUE OCOBEHHOCTU U XO3ANCTBEHHO -
LLEEHHbIE NPU3HAKA BOCTOYHOA3UATCKOI'O BUOA PRINSEPIA SINENSIS
(OLIV.) OLIV. EX BEAN (ROSACEAE, PRUNOIDEAE)

A.B. lobopa

MopHoTaéxHasa ctaHumna nm. B.J1. Komaposa [JanbHEBOCTOYHOMO oTAeneHna POCCUNCKON akageMnn Hayk,
nocenok FopHoTaéxHoe, 692533, Yccypunckun panoH, Poccus: E-mail:gtsus@mail.ru,
Lobodaav@mail.ru

A.V. Loboda

V. L. Komarov Mountain-Taiga Station Far Eastern Branch, Russian Academy of Sciences,
Gornolayoznoye ,692533, Ussuriisk, Russia

B crarbe mpuBOIsATCS MaHHBIE O MOPQOJIOTUH OMOJIOTUM (PEHOJOTHH BHIA B YCIOBHSIX
nenapapus ['opHoTaexxHOW cTaHUMU. PaccMaTpuBarOTCs CIEAyHOUIME XO3SMCTBEHHO — LEHHBIE
MPU3HAKU: IEKOPATUBHOCTD, UILIEBBIE U JIEKAPCTBEHHBIE CBOMCTBA IUIOJOB, UCIIOJIb30BAHUE KaK
MEJIOHOCHOI'0 pPacTEeHMs, UCIIOIB30BaHUE KakK IOYBO — YKpEIUIsAtolero pacrenus. [Ipoussenen
aHAJIN3 BCEX IMPHU3HAKOB W MPEIJI0KEHbl PEKOMEHJAUHUH IO PAlMOHAIBHOMY HMCIOJIb30BAHUIO
BHJIA.

BbIABNEHUE NEPCMNEKTUBHbIX 3KOTOMNOB PATRINIA RUPESTRIS
3opukoBa O.I'., kaHA. 6Mon. Hayk, CT. H. C.

MexBe4OMCTBEHHbIN Hay4HO-06pa3oBaTenbHbIN LEHTP «PacTutensHble pecypcbly», FopHOTaexHas
ctaHuusa um. B.J1. Komaposa [JanbHeBoCTOYHOro otaeneHus Poccunckon akagemmm Hayk —
BnaauBoCTOKCKMIA yHMBEPCUTET 3KOHOMUKU U cepBuca, Poccus

IDENTIFY PROMISING ECOTYPES OF PATRINIA RUPESTRIS

Zorikova O.G., Ph D, senior research

Interdepartmental scientific-educational center «Plant resources», V.K. Komarov Mountain-Taiga Station,
FEB RAS, Russia

The research is aimed at finding ecotops the conditions conducive to the maximum
accumulation of bioactive substances in the raw material of P. rupestris. Comparative
phytochemical analysis of the raw material of 4 typical habitat conditions of Primorye Territory

© Vladivostok State University of Economics and Service, 2015 44



mailto:gtsus@mail.ru
http://old.febras.ru/instlist/gts_.html

Abstracts of Papers

International Symposium «kECOLOGICAL CHALLENGES OF NATURE MANAGEMENT
AND ENVIRONMENTAL PROTECTION IN THE ASIA-PACIFIC REGION»

Te3uncbl AoKNagoB

Mexnaynapoansiit cumnosuym « 9KOJIOTMYECKUE I[MTPOBJIEMBbI
I[TPUPOOITIOJIB3OBAHUA 1 OXPAHA OKPV)KAIOLHEPI CPEJIBI B ABMATCKO-
TUXOOKEAHCKOM PEI'MOHE

showed, that the maximum content of physiologically digestible compounds typical for the
wooded cliffs.

HccnenoBaHue HANpaBlI€HO HA IOMCK SKOTONOB C YCJIOBUSMHM, CIOCOOCTBYIOIIMMHU
MakcuMallbHOMY HakoruieHHio BAB B ceippe  P. rupestris. CpaBHUTEIBHBIN (UTOXUMUYCCKUIT
aHAJIN3 CBIPbS U3 4-X TUIIMYHBIX MECTOOOUTAaHUH B yciaoBusX IIpuMopckoro kpast mokasai, 4To
MaKCHUMaJbHOE COZep)KaHue (U3UOJOTHUECKH YCBOSEMBIX COCAMHEHHH  XapaKTEpHO JUIs
JIECUCTBIX CKaJl.

3JUNDPUKATOPHBLIE CBONCTBA BUOOB POOA PATRINIA
3opukoBa C.I1., kaHA. 6uon. Hayk
LLikona ectecTBeHHbIX Hayk, [IB®Y, Poccus

EDIFICATOR PROPERTIES OF PATRINIA SPECIES
Zorikova S.P., Ph D
School of Natural Sciences, Far Eastern Federal University, Far Eastern Federal University, Vladivostok

Bioassay of soil in the field of long-term population growth Patrinia rupestris and
Patrinia scabiosifolia revealed expressed edificator properties. Action of metabolites P. rupestris
has a strong inhibitory effect on the development of above-ground organs of the test object and
weak incentive to root tissue. Secondary metabolites are secreted into the soil by P. scabiosifolia
significantly stimulate the development of all organs of seedling.

BuorecTrpoBaHue MOYB Ha MECTaX MHOTOJIETHETO TIPOM3pACTaHUs momyJisiuii Patrinia
rupestris u Patrinia scabiosifolia BeisiBiII0 BhIpaskeHHBIE SAUPHUKATOpHBIC CBOICTBA. JlelicTBUe
MeTabouToB P. rupestris okaspiBaeT BRIpaKEHHOE HHIMOUPYIOIIEe ICHCTBHE HA Pa3BUTHE
HaJ[3eMHBIX OPraHOB TECT-00BEKTa U cllaboe CTUMYIMpYIOLIee Ha TKaHU KOpHs. BropuuHbie
MeTaboJIUTHI, BeIesieMble B TouBy P. scabiosifolia moctroBepHO cTUMYIUPYIOT pa3BUTHE BCEX
OPraHoOB MPOPOCTKA.

BUOXUMUYECKAA AOANTALINA REYNOUTRIA JAPONICA HOUTT. B
YCNoBUAX YPBAHUCTUYECKOI'O CTPECCA

MansaxuH A.1O., kaHA. 6uon. Hayk

MexxBeJOMCTBEHHbIN Hay4HO-0bpa3oBaTenbHbIN LEHTP «PacTutensbHble pecypcbly», [opHOTaexHas
ctaHumsa um. B.J1. Komaposa [ansHeBocTo4HOro otaeneHus Poccumnckon akagemmm Hayk —
BnaamBoCTOKCKUA YHUBEPCUTET 3KOHOMMUKM U cepBuca, Poccus

BIOCHEMICAL ADAPTATION OF REYNOUTRIA JAPONICA HOUTT. IN CONDITIONS
OF URBAN STRESS

Manyakhin A.Yu., Ph D
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Interdepartmental scientific-educational center «Plant resourcesy, V.K. Komarov Mountain-Taiga Station,
FEB RAS, Russia

Shows involvement of minor phenolic compounds in providing plant resistance to extreme
environmental conditions. Changes in the level of accumulation of polyphenols can be used for
comparative characteristics viability of plants, both in the natural habitat, and the introduction
conditions.

[TokazaHo ydacTHe MUHOPHBIX (DEHOJBHBIX COCIUHEHHMI B OOECIIEYCHUH YCTOMYUBOCTHU
pacTeHHi K 3KCTpeMasbHBIM YCIOBHUAM cpelibl. Vi3MeHeHne ypoBHs HAaKOIUIEHHs MOJIM(EHOIIOB
MO’KET OBbITh MCIOJIB30BAaHO JJII CPAaBHUTEIBHOW XapaKTEPUCTUKU >KM3HECTONKOCTH PAacTEHUH,
KaK B IPUPOJHOM cpesie OOMTaHus, TaK U B YCIOBHUSX UHTPOAYKLIUH.

PETASITES JAPONICUS — A SOURCE OF BIOLOGICALLY ACTIVE
COMPOUNDS FOR FUNCTIONAL FOODS

Ghuravleva S.V., Ph.D., Boytsova T.M., Dr, Professor
12Far Eastern Federal University

2 Vladivostok State University Economics and Service. Russia. Vladivostok

BENOKOMNbITHUK AMNOHCKUA — UICTOYHUK BAB N4
®YHKUUOHAIJIbHbLIX MPOAYKTOB

Xypaenesa C.B. !, kaHa. 6uon. Hayk, Bonuoa T.M. 2, o-p TexH. Hayk. npoceccop
tNanbHEeBOCTOYHbIV hefeparnbHbli YHUBEPCUTET

2 BnaguBOCTOKCKMI rocy0apCTBEHHbIN YHUBEPCUTET SKOHOMUKU 1 cepBuca. Poccus. BnaameocTok
Key words: Petasites japonicus, polyphenols, water-soluble polysaccharides

It was found that the raw materials of Petasites japonicus, which grows on the Sakhalin,
contains significant amounts of polyphenols and polysaccharides. The main bodies of the
accumulation of secondary metabolites - the leaves and roots.

KuroueBblie cnoBa: Petasites japonicus, NOAU(PEHOIIBI, BOAOPACTBOPUMBIE MTOJIUCAXAPUIIBI

YcTaHOBIIEHO, UTO ChIpbe benoKkonbITHHKA AMTOHCKOTO, Ipou3pacTarolero Ha o. CaxaiuH,
COJCPKHUT 3HAYUMOE KOJIMYECTBO TNOJIM(PEHONOB M moiucaxapunoB. OCHOBHbIE OpraHbl
HAKOIUIEHHS BTOPUYHBIX META0OJIUTOB - JIUCThSI U KOPHH.

Hansauit Bocrok Poccuu pacrionaraer JOCTYNHOW M 10 CHUX IIOP MaJIOMCIIONIB3YyEMOU
CBIpbEBOI 0a30i JuIsl MOMy4eHHs] OMOJIOTMYECKH aKTHUBHBIX J100aBOK, KOTOpPBIE MOTYT OBITh
UCIIOJIb30BaHbl B TEXHOJIOTMH (DYHKIIMOHABHBIX U CIIEUAIN3UPOBAHHBIX MUIIEBHIX MPOYKTOB.

OnHuM W3 MaJOW3y4YEHHBIX, HO IEPCHEKTHBHBIX W HMHTEPECHEWINNX NpPEICTaBUTENIEH
(aynbl J{aTbHEBOCTOUHOTO perroHa sBisieTcsl benokonsITHUK snOHCKui (Petasites japonicus),
CEMENCTBO ACTPOBBIX. OJTO MHOIOJICTHEE TpPaBAHUCTOE PACTEHHUE, MPOU3PACTAIOIICE
NPEUMYIIECTBEHHO BJIOJIb BIIAXXHOM, Oonotuctoii MmectHoctu B EBpore m Cpenneit Asuu. B
Poccun B Gonpiinx o0beMax BCTPEUYAETCsl B IKOJIOTMYECKH YHCTHIX pailoHax Ha Kypuibckux
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octpoBax u octpoBe Caxanun. [Ipuuem pacreHne He IPUXOTIUBO U MPU HEOOXOJUMOCTH MOKET
OBITH KYJIbTHBHPOBAHO.

B xopueBumax (Petasites japonicus) Obud OOHApYyXeHbI JTyOWJIbHBIC BEIICCTBA,
TPUTEPIICHOBHIE CAITOHUHBI, IPUPHOE MACIIO, ANKAJTOU/bI, CMOJIHUCTHIC BEIIECTBA, (DIIaBOHOMIBL,
UHYJIUH, [1€Ta30J1, CJIM3H, TAHHUHBI, OOJIbIIIOE KOJIMYECTBO MapraHila U OPraHUYECKUEe KUCIIOTHI.
SINOHCKUMH HCCIIEIOBATENSIMI YCTAHOBJICHA AHTHOKCHUIAHTHAs aKTUBHOCTh KOMIIOHEHTOB P.
Japonicus. BenoKOMbITHUK SIMOHCKUE CTal TMEpPBBIM BHIOM CPEaH OCTOKOINMBITHUKOB, IS
KOTOPOTO OBLJIM HAYYHO JOKa3aHbI IPOTHBOBOCIIAJIUTENbHBIC U IIPOTUBOAJUIEPTUUECKUE CBOMCTBA
€ro OTJENbHBIX KOMIIOHEHTOB. DTO MOATBEPKAAET €r0 BaXXHOCTD JUIS MMOAIEPKaHUsl BHYTPEHHEH
HKOJIOTHH YeJIOBEKa.

B macTosmee Bpemsi BUA aKTUBHO M3y4aeTcs MPEICTaBUTEISIMU MHUPOBOTO HAy4YHOTO
cooOmiecTBa, HO UCCIEIOBAHUN CBHIPhS M3 MOMYJISIIMNA POCCHIICKOTO apeasia HaMH B JJOCTYITHOU
auTepaType He oOHapykeHo. B 9Toil CBS3M akTyanbHOW 3a/ladyeil sBISETCS BCECTOPOHHEE
UCCIIeIOBaHNE (PU3MKO — XUMHUYECKUX U TOKCHKO — TUTHEHHYECKUX XapaKTEPUCTHK JaHHOTO
00BeKTa, C LEJIbI0 OMNpENENIeHUs BO3MOXKHOCTH €ro HCIOJb30BaHUS €ro B MHUIIEBOH U
(apMaKoIOTHIECKOM MTPOMBIIIICHHOCTH.

B pesynbraTe mpoBEACHHBIX HAMU KCCIICIOBAHUIl CBIPbs: TpaBbl W KopHeil Petasites
japonicus, ObUIM BBIJCIICHBI BOJOPACTBOPUMBIC TOJNMCAXapUAbl M OIpe/eicHa CyMMapHas
bpakiuss  moAMQEHONIOB.  YCTaHOBJIEHO, UYTO  ChIpb€  bENOKOIBITHHKA  SIMOHCKOTO,
npouspacraromero Ha 0. CaxaiuH, COIEPKHUT 3HAYUMOE KOJIMYECTBO (PU3NOJIOTHIECKU aKTHBHBIX
BeriecTB. OCHOBHBIE OpPraHbl HAKOIICHUSI UCCIIEIYEMbIX BTOPHYHBIX META0OJIUTOB — JIUCThS U
KOpHH. MaKCUMalbHOE KaueCTBEHHOE M KOJMYECTBEHHOE COJIEp)KAHHE IMOJU(PEHOIBHBIX
COCIMHEHUIN XapaKTepHO [UIsl JHUCTheB. HakomjaeHue BOJOPACTBOPUMBIX TMOJHCAXAPHUIOB
MaKCHUMAJIbHO JUTSI CBIPhsI KOPHS, IIPH 3TOM COJIEpKaHUE [IEJIEBBIX BEIIECTB 3/IECh O0JIee YeM B JIBa
pa3a MpeBHIIIAeT TAKOBOE B CHIPHE JINCTHEB.

[Tomy4yeHHbIE pe3yIbTaThl MO3BOJISIOT MPOTHO3UPOBATH MEPCIIEKTUBHOCTH NCTIOIH30BAHUS
Petasites japonicus, kak ajist BeiaeneHuss BAB, Tak U JJ1sl CaMOCTOSITEILHOTO UCIIOIB30BAHUS B
MTUTIEBBIX TEXHOJIOTHUSX.

MANAGEMENT AND PROTECTION OF NATURAL RESOURCES IN PRIMORSKIY
REGION

Maksimov M.V., Yakimenko L.V., Dr, Professor, Grivanov l.Y., Ph.D., Ivanenko N.V., Ph.D
Vladivostok State University Economics and Service. Russia. Vladivostok
YNPABJEHUE NPUPOOOMNOJIb3OBAHUEM B NMPUMOPCKOM KPAE

Makcumo M.B., AkumeHko J1.B., o-p 6uon. Hayk, npocpeccop, NpusaHos U.10., kaHA.
reorp. Hayk, AOLIeHT

BnaavBoCTOKCKMIA rocygapCTBEHHbIN YHUBEPCUTET SKOHOMUKU U cepeuca. Poccusa. BnagneocTok

Key words: Ecology, natural resources, environment protection, government
environmental protection.
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Department of Natural Resources and Environment Protection is the government entity
which is specialised in protection of the environment through introducing preventative measures
and by enforcing the existing environmental laws. We analysed the department activity for the
2013-early 2015 period. Only in 2014 the department investigated 150 companies and issued fines
of 25,350,000 rubles. We described what complex measures are taken by the department to ensure
organisations activities on both regional and federal levels are compliant with the environmental
law.

KioueBble cj10Ba M CJI0BOCOYETAHMS: OKOJOTHUs, MPUPOJIHBIE PECypChl, OXpaHa
OKpY’Karolllel CpeJibl, FOCYIapCTBEHHBINA IKOJIOTUYECKUIN HAI30D.

JlenapTamMeHT NPUPOJHBIX PECYPCOB M OXPaHbl OKpYyXkaromen cpeasl [Ipumopckoro kpast
OCYILECTBIISICT T'OCYAAPCTBEHHBIM HAaA30p B 00JACTH OXpaHbl OKpPY’KaroIIed cpelibl, KOTOPBIH
HalIpaBJieH Ha IPEJOTBpALICHHE, BBIIBICHUE M MPECEYCHHWE HApYLICHUM 3aKOHOJATENIbCTBA B
00J1acTH OXpaHbl OKpY)KaoLIeH cpenpl M MPHUPOJONONIBL30BaHUSA. Mbl IMpOaHAIU3UPOBAIH
JesITeIbHOCTD Aenapramenta 3a nepuoy 2013/2014 u navano 2015 rr. Tak, Tonsko 3a 2014 ron
JIeapTaMEeHTOM IPOBEPEHO COOIII0IeHHE TPeOOBaHUI TPUPOIOOXPAHHOTO 3aKOHO/1aTENIbCTBA Ha
150-Tu xo03siicTByrOmUX cyobekTax. Cymma mrpados cocraBuia 25 350 000 pyouneii. [Tokasano,
yro B IIpuMopckoM Kpae [Uisl yIOydlIeHHs] JKOJOTMYECKOM curyanuu JlenapramMeHToM
peanu3yercss KOMIUIEKC MEpONPUATUN HKOJIOTMYECKOM HAaINpaBICHHOCTH Ha (enepaabHOM,
KpacBOM U MYHHULIMIIAJIbHOM YPOBHSX.

COAEPXAHUE XUMNYECKUX NIEMEHTOB B JINCTbAX BEPE3bI
NNOCKOJIMCTHOMW I'. CNACCKA-OANBHEFO NPUMOPCKOIO KPAS

HapoxHas E.1O., UBaHeHKo H.B., kaHa. 6mon. Hayk

BnagunBocToKckui Focyﬂ,apCTBeHHbM YHMBEPCUTET 3KOHOMUKKN U CepBuUCa. Poccus. BnagmBocTtok

CHEMICAL ELEMENTS IN THE LEAVES OF Betula Plathyphylla Sukaczev (CITY
OF SPASSK-DALNY, PRIMORSKY REGION)

Naroznaya E.Yu, lvanenko N.V., Ph D.

Vladivostok State University Economics and Service. Russia. Vladivostok

OTnnuus B XUMHUYECKOM COCTaBE PACTEHUM ONPENENAETCs YCIOBUSIMM UX ITPOU3pACTaHMS,
a TaKke (PU3MOJOTMYECKMMH OCOOEHHOCTSIMU pacTeHU. B OlleHKe 3KO0JI0rMYecKOoro COCTOSIHUS
TEPPUTOPUI HCIIONIB3YIOT CIIOCOOHOCTh PACTEHUM OTpa)kaTh U3MEHEHHE XMMUYECKOI'O COCTaBa
cpenpl. OObeKTaMu (UTOWHIUKALMYU SIBJISIOTCS TPABSIHUCTBIE U JIpeBeCHbIE ()OPMbI PaCTEHU.
MHoroneTrHue pacTeHusi, 0COOEHHO JIpEBECHBIE, UCIBITHIBAIOT AHTPOIOTEHHOE BO3JCHCTBHE B
TE€YEHHE JIOJTUX JIEeT, OITOMY pearupyroT Ha BCIO COBOKYIHOCTh KOMIIOHEHTOB T€XHOTE€HHOMN
cpeasl. [Ipy 5TOM 4yBCTBUTEIBHOCTH OT/EIBHBIX BHJIOB UPE3BBIYAHO BbICOKA. OHU CIIOCOOHBI
pearnpoBath Jaxke Ha (poHOBOe 3arpsizHeHHe. OCOOEHHO AKTYyallbHO HCCIIEAOBAaHHE PpEaKIHM
pacTeHHH Ha YBEIMYEHUE COJEPKAHUS TSDKEIBIX METaUIOB, KOHILIEHTPAaLMs KOTOPHIX B
MIOYBEHHO-PACTUTEILHOM MMOKPOBE MOXKET YBEJIUYHMBATHCS B JECATKU M COTHH pa3. OmHUM U3
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TPaJAULMOHHBIX WHIANKATOPOB 3arpsi3HEHUS] IPUPOIHON Cpeibl TOKCUYHBIMU 3JIEMEHTaMH Cpelu
JIMCTBEHHBIX JIPEBECHBIX pacTeHUH sBiIsieTcs Oepesa [1, 2].

buonnaukanyonneie paboThl C UCHOJIB30BaHUEM IpejacTaBuTeneid ponaa bepesa,
IpOBE/EHHBIE, B Tropojgax Poccuy TOKa3bIBAIOT, YTO B BETETATUBHBIX OpraHax pPacTCHHA
HAKaIlJIMBAIOTCS TOKCUYHBIC PTYTh, CBHHEL, KaJMHH, a Takxke, MeIb U JPYrue >JIEMEHTHI.
YCcTaHOBJIEHBI 3aKOHOMEPHOCTH TpaHC(HOpPMAlMM XHUMHYECKOTO COCTaBa PACTCHHUH B 30HAX
TEXHOTCHHOTO XHMHYECKOro BO3JeHCTBUS. Psgom paboT mnoka3zaHo, YTO OCOOEHHOCTHU
OMOTeOXMMHUYECKOW TpaHCPOPMALMU PACTEHUH MOXHO HCIOJIb30BATh KaK KPUTEPUH OLICHKU
(U3HOIOTHUECKOTO COCTOSIHUS PACTCHHUI B 30HAX TEXHOTCHHOTO 3arpsisHenus [2, 3, 4].

buonHmukanuoHHple pabOTHl 1O OLEHKE KadecTBa MPHPOJHOW CpeAbl TOpOJIOB
ITpumopckoro  kpas  (Yccypuiick W BiaaMBOCTOK) MPOBOIWINCH —paHee JAPYTUMH
UCCIIEIOBATEIISIMH C TOJIb30BAaHUEM TPABSHUCTHIX U JPEBECHBIX pacTeHuil. [lomyueHHbIe TaHHBIE
YKa3bIBAIM Ha 3HAYMTEIbHBIM TEXHOTEHHBIH MpPECcC, MCHBITHIBAEMBIA pacTeHUSIMU. B TUCTBIX
JPEBECHBIX PACTeHHI OBLIO YCTAHOBJICHO HAKOIUIEHHE 3iieMeHTOB-MapkepoB (Pb, Cd, Zn, Fe)
TEXHOT'€HHOT'0 3arpsi3HeHus ypboskocuctem [5, 6, 7].

AKTyanbHBIM HAIpPaBICHUEM WCCICIOBAaHUI B HACTOSIIEE BpEMs SIBISICTCS OICHKA
9KOJIOTHYECKOTO COCTOSHUSI OKpY’Karolled cpelasl Manbix ropogoB [Ipumopckoro kpas. 9To
CBSI3aHO C TEM, 4YTO B MaJlbIX ropojax I[IpuMOpcKOro Kpasi OTMEYaeTcsi POCT YPOBHS
3a00JIEBAEMOCTH HACEJICHHUS, HECMOTPS Ha HE3HAYUTEIbHYIO TEXHOITCHHYIO Harpysky [8, 9].

B roponax ITpumopckoro kpast He yMEHbIIAETCA YPOBEHD 3arpsi3HEHMS BO3yXa MbUIbI0. B
YHCIIO 3TUX TOPOJ0B BXoAuT I. Cracck-/lanbHuii — neHTp crpoiunayctpun [IpuMopckoro kpas.
OxHUM W3 HMCTOYHHKOB BBIOPOCOB B aTMoc(epy ropoia 3arps3HSIOIMX BEIIECTB, BKIIFOYAs
Tsokensie Metaiutel Cu, Zn, Cr, Ni, Pb, Cd sBasercs nementnoe npoussoacrso [10, 11, 12, 13].
Taxxe, Ha 3arps3HEHHE BO3yIIHOTO Oacceiina r. Cnaccka-/lanbpHero BauseT Hamu4ue OOJIbIIOro
Yrclia MENKHX KOTENbHBIX, UCTIONB3YIOMINX OYpBIA yroib, SBJISIONINICS HU3KOKAYeCTBEHHBIM
TOIUIMBOM C BBICOKOH 30JIbHOCTBIO.

Llenbro paboTHI ABJISIETCS OIICHKA COBPEMEHHBIX YpOoBHEH coaepkanus Fe, Mn, Cu, Zn, Ni,
Pb B nucThsix O6epessl ockoauctHoM 1. Craccka-/lansHero [IpuMopckoro kpas.

3anaun paboThI:

1. OmpenenuTh ypOBHM KOHLEHTPALMH TSDKENBIX METAIJIOB B JIUCThSAX Oepesbl
IJIOCKOJIMCTHOM.

2. PamxupoBaTh TEPPUTOPUU O YPOBHSAM KOHIICHTPALUH TSHKEIIBIX METAJUIOB B JIHCTHSX
Oepesbl.

3. IlpoBecTu CpaBHUTEIBHYIO OIIEHKY COJCPKAHUS TSHKEIIBIX METAJUIOB B JIUCTHSIX Oepe3bl
IUIOCKOJUCTHOM T. Criaccka-/lanbHero u pacTUTEIbHOCTH CYLIH.

Ot16op mnpobd NpOBOAMIM Ha MPUIIKOIBHBIX Tepputopusix — MOVYCOOII Ne 1,
MOYCOOIII Ne4 (Llentp ropona), Koppeknmonnas mkona Crnacckoro paiiona (Llentp roposa),
MOYCOOII Ne 15 (moc. Canrtexapmatypsl), MOYCOOII Ne 3 (moc. llementHuk). Takxke,
JMCThS PACTEHUI OTOMpAII B TOPOJICKOM 30HE — B CaZl0BO-TOBApUIIECKOM ob1iecTBe «Berepany.

[Ipo6r1 oTOMpanu nBaXkasl B roj — B Mae U B aBrycte 2014 r. Ot6op mpob nuctheB Oepessl
B I. Cnaccke-JlanmbHeM MPOU3BOAMIIM B 30HAX, PA3IMYHON CTENIEHH 3arps3HEHHOCTH.

XuMuyeckue 3JIEMEHTHI oTpeaensin METOJIOM aTOMHO-a0COpOIIMOHHO
cniekrpodoromerpun Ha ipudope «Nippon jarrell Ash» mogens AA-855.
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YPOBHU KOHIIEHTpAIMH XUMHYECKUX SJIEMEHTOB B JIUCThSIX O€pe3bl IIOCKOJIUCTHOM T.
Crmaccka-JlanbHero cocTaBuiIM MKI/T CyX. Maccel: Fe - B mae 59,55 — 255,55, B aBrycre 59,64 —
88,98.

YCTaHOBIIEHO, YTO B JIUCTHAX O€pe3bl MO YPOBHSM KOHIICHTPAIMH MPeo0IaiatoT
ouoduiabHbIC deMeHTHI - Fe, Mn, Zn, Cu. KonnienTpariuu BBICOKOTOKCHYHBIX Pb 1 Ni B THCTBSX
Oepesbl TUIOCKOJIMCTHOM HU3KHE, OTHOCHUTEIBHO KOHIICHTPAIMH JPYTHMX JIIEMEHTOB, YTO
CBHJICTEJILCTBYET O MEXaHHM3Max 3alllUThl PACTEHUH, MPEAOTBPAIIAIOIIUX HMX HAKOIUICHHE B
OpraHax M TKaHsX.

HaunGosnpimye KOHIEHTpAlMd XHUMHYECKHUX 3JIEMEHTOB OBLIM XapaKTEepHBI I Oepesbl
TUIOCKOJIMCTHOM, TMPOM3PACTAIONICH HAa TEPPUTOPHUH CaZ0BOAYECKOro obmiectBa «Berepany,
OTHOCHUTEIIBHO JIPYTHX PailOHOB ropojia. Y CTAaHOBIIEHO, YTO B TEUEHHE BETE€TAIMOHHOTO Mepro/ia
MIPOU30MII0 HAKOIUICHHE XUMHUYECKHX BCEX 3JIEMEHTOB B JIUCTHSIX pacTeHus. KoHIeHTpanuu
XUMHYECKHX JJIEMEHTOB 1-ro Kjacca OMacHOCTH, K KOHI[y BETeTaIl[MOHHOTO MEpHUOoAa BO3POCIU
3HAYMTEINIbHO, ITMHKA B 1,5 - 3 pa3a, cBunma — B 1,5 u meau — B 2 — 6 pa3. DTo OTpakaeT BIUSHUE
IIEMEHTHOTI'O MTPOM3BOJICTBA HA TeoxuMuueckuii GpoH r. Criaccka-JlanpHero.

YcTaHOBIIEHO MHOTOKPATHOE TPEBHIICHNE HOPMATBHBIX KOHIIEHTPAIIUI [IMHKA U CBUHIIA,
M3BECTHBIX IS PACTUTENHHOCTH CYIIU B JIUCThSIX Oepe3bl IUIOCKOIMCTHON BO BCeX paloHax
ropoma. TeM He MeHEe, KOHICHTPAMM XUMHUYCCKHUX OJJIEMEHTOB B JIUCThAX Oepessl,
mpouspacTaroneii Ha ypOaHU3MpPOBAaHHOW TEPPUTOPHM HAXOJWINCh HIXKE HW3BECTHBIX
(DUTOTOKCUIHBIX KOHIICHTPAIIHA.
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