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Presented assessment of air pollution on the future of Perm Zoo. Assessment made by the theoretical
calculation with a number of assumptions based on the methods of calculation, regulation and control of
emissions of pollutants into the atmosphere. Assumptions are introduced in the absence of special methods for
estimating emissions from the operation of zoos.
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MEJHUKO-9KOT'EOXUMHNYECKAS OIIEHKA AHTPOITIOTEHHOI'O U3MEHEHU S
PABHUHHBIX JJAHAIIA®TOB CEBEPO-BOCTOYHOI'O CKJIOHA FOJIBIIIOIO KABKA3A B
MPEJEJIAX ABEPBAVJIKAHCKOMN PECITYBJIMKU (HA ITIPUMEPE CAMYP-JITUBUUNHCKO

HU3MEHHOCTHN)

WMayuenue BaustHus naHAma(THO-3KOTCOXUMHUCCKUX VCIOBHH HA OKPYKAIOUIYI0O CPEAY U COCTOSHUC
300POBBSl YEIOBEKA MPEIACTABIICT OONBIION HAYIHO-TCOPCTHUCCKUH M MPAKTHUCCKUIA HHTEPEC.

B cratbe mpuBEACHBI PE3YIBTATHl HUCCICAOBAHMM AHTPONOICHHOT'O BO3ACHCTBHSA HA NPUPOTHYIO CPCIY
Camyp-/luBruunckoit Hu3MmeHHOCTH. OmpeAcicHa KOPPCASTHBHAS CBA3b MEXKAY KOHIICHTpAMCH psiaa
XUMHUYCCKUX 3JICMCHTOB ¢ OIMPEACICHHBIMH OOIC3HIMH YCTIOBEKA U HA OCHOBAHHMH 3TOTO COCTABJICHA MEIHKO-
3KOr€OXUMUICCKAs JTAaHAMA(THAS KAPTOCXEMa, HA KOTOPOH OTPAKCHBI HAaUOOJICE XapaKTCPHBIC U3 HUX, & TAKKES
CTCTICHD PaACHpOCTPaHCHUs 3a00CBAHUM, CBI3AHHBIX C AHOMAIBHOH KOHILICHTPALIMCH MHKPOIICMCHTOB B
pasauunbix gasamadTax Camyp-/luBUIHHCKON HU3MCHHOCTH.

KiroueBbie CcnoBa: TCOXHMHUYCCKUE YCIOBHS JTaHTMA(TOB, 3KOMCOXMMHUUYCCKAS OOCTAHOBKA, AKTHBHBIC
MaKpO- H MHKPO3JICMCHTHI, KOPPEISITUBHAS CBsI3b, OONC3HU, AaHOMAJIBHBIC KOHICHTPALUH MUKPOJJICMCHTOB,
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AKTYAJIbHOCTb T€MbI

B memsax panpioHambHOrO HCIIONB30BAHHA PECYPCOB TPHUPONHON CpPEAbl M OCYINECTBJIICHHSA HA HAYYHOH
OCHOBE MEPOTIPUATHH 110 €€ OXPaHE BEChbMa aKTyaJIbHBIMHU ABJIAIOTCS PETHOHATBHBIE HCCIEAOBAHNAI H3MEHEHHH,
MPOUCXOAALINX B 3TOH CPeAe, BBHI3BIBAIOINUX HX (DAKTOPOB, 3aKOHOMEPHOCTCH H PE3yIbTATOB, K KOTOPHIM OHH
npuBoaaT. Ha coBpeMeHHOM JTame 3HA4YeHHE J3THX 33Ja9 AaKTyajJbHO B CBA3H C VCHIMBAIOLIIMMUC
AHTPOIIOTCHHBIMHU BO3JECUCTBUAMHU IIPUPOTHOMN CPEABI.

Hccnenyemas TeppuTOpHS HAXOAWUTCA B MPEACTaX CEBCPO-BOCTOUHOrO ckjiaoHa bomemoro Kaskaza u
oxsatbiBacT Camyp-/IUBUUMHCKYI0O HHU3MEHHOCTb. B naHImadTHO-reOXHMMHYECKOM AacIEKTE TEPPUTOPHS
ceBepo-BocTouHOro ckimoHa bompmoro Kaskaza 4BigeTcs OTHOCHUTENPHO MAOW3YICHHBIM —PETHOHOM
AszepOaiimxanckoi PeciyOnuku. B 1aHHOM pernoHe Hapsay ¢ TEXHOTCHHBIM CKOHLICHTPUPOBAHEL U PHUPOHBIE
(hakTOpBl, KOTOPEIC HUTPAOT HEMATOBAXKHYIO POIb NMPH 3arPsS3HCHAN NAaHAMA(DTOB XUMHUYCCKUMH 3ICMCHTAMH.
B cBsa3u ¢ sTHM, Ge3ycroBHO, OONBIIOE 3HAYCHUE MMCIOT MPHUBCACHHBIC AAJICC PE3YIbTAThl UCCICIOBAHU,
HAMNPAaBICHHOTO HA H3YYCHHE T'C€OXHMHYCCKHX OCcOOCHHOCTEH M oxpany manmmadTos Camyp-usraunHckoi
HHU3MEHHOCTH.

HHTeHcHBHOE pasBuTHE pasnuyHbiX cdep cembckoro xozsiictsa Ha Camyp-/[MBHYMHCKON HHU3MEHHOCTH
(oBOIIEBOACTBO, CAI0BOACTBO, 3¢PHOBOACTBO, KHBOTHOBOACTBO H T.X.) BBI3BIBACT HEOOXOAUMOCTh HU3YUCHHS
TEOXHMMHYECKIX CBOHCTB XHUMHYECKHX OJJEMEHTOB, HAKOIUICHHBIX B IIOYBE, PACTEHHUAX H ECTECTBEHHBIX
WCTOYHHUKAX BOJ B BHIEC pA3INMYHBIX COSAMHEHHH, a TaKKEe BO3JACHCTBHS HAa OKPYXKAOIIYIO CpPEIy
TCOXUMHYECKHUX YCIIOBHH JTAHAMA(TOB TEPPUTOPHH.

JIroOoli XMMHUYECKHH 3JIEMCHT, MONAJAOIHI B NOYBY M BOAY (B OCHOBHOM, B MOYBCHHBIC H T'PYHTOBBIC
BOJBI), & TAKXKEC B BO3AYX, CCTCCTBCHHBIM 00pa3oM YUACTBYET B Mpoleccax, NPOHCXOMIIIUX B NaHamadre.
3HAYUTEIPHOE KOMUYECCTBO 3TOTO 3IEMCHTA OKAa3bIBACT OTPULATEIBHOC BO3JACHCTBHEC HA PA3BHTHE PACTCHUH,
CTaHOBHTCS NPHUYNHOHN pa3nuIHbIX 32007ICBaHHUN )KUBOTHBIX, TIOACH H JPYTUX KHBBIX OPTaHH3MOB [6].

Henocratok MHKpPO37IEMEHTOB B cpeac WM, HAoOOpOT, MX H30BITOK CHIDKACT VPOKAHHOCTH IOCCBOB
CENBbCKOTO XO3JHCTBA, CTAHOBHUTCA NPWUYMHON HEZOCTaTKa MHHEPAJIOB B KOPMAax, UTO, B CBOIO OYEPEAb,
MPHUBOIUT K MOHMKCHUIO NMPOIYKTUBHOCTH >KUBOTHOBOJACTBA. 3a0ONCBaHMS TIOACH, KUBOTHBIX M PACTCHHH
CBSI3AHBI C XUMHYICCKUM COCTABOM TIOYBHI H BOJEI, & TAIOKE X CIICHU(PHISCKIMH CBOHCTBAMH.

HNHTeHCHMBHOE OCBOGHHE MPHPOJHBIX PECYPCOB M YCKOPEHHOE pa3BHUTHE CEIBCKOTO XO3IHCTBA H
MPOMBIIITCHHOCTH  BBI3BAJIH  HENMPEOBUACHHBIC HW3MEHEHHS mpupomHo cpexpl  Camyp-JHBHYHHCKOH
HU3MEHHOCTH, OCOOCHHO B MOCICOHUE AccATHICTHA. M3yueHHe BO3NCHCTBHS AHTPONOICHHBIX (DAKTOPOB Ha
HU3MCHECHUE NaHMMA(TOB ¢ LENbIO NPEAOTBPALICHHUS WM COKPAIICHHS HETATHBHBIX MOCTICACTBUH OCOOCHHO
aKkTyaipHO. M3MEeHEHNe 3KOMOTHYECKUX YCIOBHH, CBI3aHHBIX C XO3SMHCTBEHHOH JEATEIBHOCTBIO UEIOBEKA, a
TAKXKEC PALMOHANBHOC HCIIOIB30BAHNC NPUPOAHOrO MOTCHIMATA TaHAMA(PTOB BBI3BIBAIOT HEOOXOTUMOCTb
MIPOBEACHNS T€OXUMHUECKIX HCCIEAOBAHUN B 3KOJIOTMUECKOM ACIIEKTE.

HHTeHCHBHOE SKOHOMIYECKOE pa3BUTHE Asepbaiikanckod PecriyOnrky, HaOmogaeMoe B MOCICIHUE TOBI,
00YCIOBNIHMBACT PACIINPECHUE TYPUCTHYCCKHX OOBCKTOB B VHHKAIBHOH pekpeannonHol 3oHe Habpan-fnama,
PacmonoXCHHOW B 30HE CIAMSHUS TpaHul Mops u yeca Ha Oepery Kacmumiickoro mops. Bospacranue
AHTPOIIOTCHHOT'O BO3JCHCTBHS HA JAHHYIO TEPPUTOPHIO MOBHIINACT AKTYAIBHOCTh VIIOMSIHYTBIX HPOOIEM.

VYuurteiBag n3odunne Ha Camyp-/[MBHUHHCKON HU3MEHHOCTH MOA3EMHBIX IPECHBIX BOX, UX BAXKHYIO POJb B
o0ecreueHUH BOAOH GOMpIICH YacTH HACCICHHS KaK PErHOHA, TaK U CTPAHBL, 4 TAKXKE C LENbIO KOMIICKCHOH
OXpaHBl TEOCHCTEM TEPPUTOPHH M YIVUIICHHS SKOTEOXHMHYECKOTO COCTOSHHUSA PACHpPOCTPAHEHHBIX 376Ch
nHasadTOB, MPUHATHE HEOTIOKHBIX MEP — OZHA U3 aKTYAIbHBIX 331a4.

Leme Hacrosme# paboTel 3aKkMOYacTCS B YCTAHOBICHHH TICOXHMHYCCKHX  OCOOCHHOCTEH U
3aKOHOMEPHOCTCH MHTPALUU M KOHLCHTPALHMH MaKpO- U MUKPORJIEMECHTOB B OTACIBHBIX THIAX JaHAWA(TOB,
Ha OCHOBAHHH YETO OINPEAEICHA KOPPETATHBHAS CBA3b MEKAY KOHIEHTPAIIHEH PsIla XUMHUECKUX 3IIEMEHTOB C
OTIPEICTICHHBIMH OOJIC3HIMH YETOBEKA.

Teppuropus ucciexoBanus

PacnonoskenHas Ha ceBepo-BocTOoKe AsepOaiimkanckoit PecnyOnuku Camyp-JluBHUHHCKAsT HU3MEHHOCTh
OrpaHuvcHa Ha foro-zamnaje I ycapckolt HAKIOHHOH paBHUHOM, Ha ceBepe — p. CaMyp, Ha rore — p. Atavail u Ha
BocToke — Kacmuiickum mMopeM. B 3anmagHoii wactu TeppuTopun npeodIafaroT PEeUHBIC, a B BOCTOYHON YacTH —
MOPCKHE OTJIOKCHUA. B 3amaxHoi mpearopHoi YacTH MOBEPXHOCTh HU3MCHHOCTH PACIoNoxkeHa Ha Beicote 200
u 0oee METPOB HAJM YPOBHEM MOPS, MOHHKASCH B BOCTOYHOM 4acTh K moOepexpro Kacnus mo -27 m. bepera
HU3MEHHOCTH, B TEKTOHHYECKOM acIIeKTE, COOTBETCTBYIOT IOr0o-BOCTOYHON dactu ['ycap-/lnBHumHCKOrO
cunkauHopus llpeakaBkasckoii Bmamunbel. HabOmogaemas Ha roro-zamane Ha Beicore 200-250 M CTymeHs,
oxBaThIBAOIIA | 'yCapcKyio HAKIOHHYIO PABHUHY M aHTHKIUHAIBHYIO enb Tanabu-I aliHapaka, mo cTpykType
U penbedy COOTBETCTBYET C1abo BbIpaxKeHHOU fnaMa-XyaaTcKoil BO3BBILICHHOCTH.
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Ha aroti Teppuropun, chopMUPOBAHHOH U3 ATLTIOBHAIIBHO-TIPOTIOBHATIBHBIX OTIOKCHUH PEK, CTEKAIOIINX C
CEBEPO-BOCTOUHBIX CKIOHOB bonpmoro KaBkaza, Oepera mnpeacTaBicHbl pa3THYHBIMH  OCTOKHCHHBIMH
peabedHBIME (OpMaMU pPaBHHH AKKYMYJISTHBHO-MOPCKOTO (K ceBepy oT p. 'mabprunmpuaii) m aOpa3noHHO-
AKKYMVIITUBHOTO MpoucxoxkacHud (k tory ot p. ['mmerumpuaii). Penped paBHUHBI HMECT Mallble YKIIOHBI,
MOBEPXHOCTh PACYWICHCHA JOMTHHAMHU COBPEMCHHBIX M JPEBHHX PEK.

Ha teppurtopun Camyp-/IHBHYHHCKOW HU3MCHHOCTH TOCIIOACTBYET KIMMAT MOMYIYCTHIHE U CYXUX CTENEH C
CYXHM JIETOM.

HusmenHocTe Gorata moa3eMHBIMH MPECHBIMH BOJAMH, KOTOPBIE SIBIISIFOTCS OCHOBHBIM HUCTOYHHUKOM TS
BOJOCHAOKECHHUS KaK MECTHOTO HACEICHU, TaK U HaceneHus ropogos baxy, Cymraur, a taike ANIEpoHCKOro
nonyoctposa [3]. [ToatoMy HE caydaliHO, UTO 34CCh B TCUCHUC MOYTH BCKA ACHCTBYIOT | M B TCUCHHUCE TIOTYBEKA
II BakuHCKME BOJONPOBOABI. YUHTHIBASA SKOIOTHUYCCKYIO YHUCTOTY TMoa3eMHbIX Boa Camyp-usruunckoi
HU3MEHHOCTH, WX Ba)KHYI0 POJb B BONOCHAOCHHUU HACENCHHS, 3aTPYJHCHHOCTh CCTCCTBCHHOM 3alUTHI
MOJ3EMHBIX BOJ OT 3arpsA3HCHUH, LIEIECOOOPa3HO HA3BaTh 3TY 30HY «[ MAPOreONOrHYECCKUM 3aTOBEIHHKOM)
[4].

[IporHo3upyemsble 3amachl MOA3EMHBIX BOJ HH3MEHHOCTH MOTYT O0CCHEYHTh NOTPEOHOCTH MECTHOTO
HACCMCHUs, a ©¢ OKCIUTYATAl[HOHHBIC 3amachl MO3BOMOT cHaOauTh Bogoi IllaOpanckuii, XBISUHCKHI,
Amreponckuit, ToSycranckuii paiiors. TToMiIMO 0GIIHX TPOrHO3HPYEMBIX 3armacoB (44,56 M’/cM) Croza MOTYT
OBITh HOOABIICHBI TAKKE 3aMACHl TPCHAMXKHBIX BOI POAHUKOB (3 MS/CM), pnagaromux B Kacrmii [5].

B pesynpraTte AIMTENBHOrO ECTCCTBEHHO HCTOPUYCCKOrO pasBUTHA reocucreM B mpeacnax Camyp-
JMBUYHHCKOW HH3MEHHOCTH CHOPMHUPOBANHCH CIOKHBIC CTPYKTYPBI MOMYIMYCTBIHHBIX, CTCIHBIX H JCCHBIX
"TaHaAGTHBIX KOMIUICKCOB.

[MonymycteiHuell  THn  JdaHamadTa B npeacnax  Camyp-/IMBUUMHCKOH  HU3MEHHOCTH — SIBISIETCS
JOMHHHUPYIOIINM JIAHAMA(PTOM, OXBATHIBAIOIIUM TEPPUTOpUI0 B mpexenax ot -27 M go 500 — 600 m
abCOMIOTHOU BBICOTHI.

Jrot Tan nasamadTa B OCHOBHOM MPOTATHBACTCS BAOIL MoGepexknsa Kacmuiickoro Mops, a Ha TeppHUTOpUA
Xaumacckoro U CrHa3aHbCKOro pailOHOB €rO IPaHULIBI C CEBEPO-3araja U FOro-BOCTOKA MMOCTEICHHO JOCTHUTAIOT
uentpansHol yactu Camyp-/luBnunHckoil HusMenHoctd. LlluprHa MOMYNmyCTHIHHOTO apeaiga B Tpeaenax
HCCIEAYEMOr'0 PErHOHA B 3aBHCUMOCTH OT (M3UKO-reorpaduyeckux yClIoBUH pasnmuuHa. Tak, HaduHAS OT
10kHBIX TpuToKoB p. Camyp W janee roro-soctounee mocenka Huszo0a monymycTelHHBIN JnaHamadr B
npuOpekHoN yacTy Kacnuiickoro Mopst 0XBaThIBACT TOIBKO V3KVIO Monocy mupuHod mpumepHo 300-1200 M.
Pazeurue manHoro thma maHgmadgra oOYCIOBICHO CYXHUM KIMMATOM, JINTOTOTHYCCKHM COCTABOM IOPOX H
Hu3KuM pensedom [12]. 3mech rocmoACTBYET KIMMAT MOAYINYCTBIHD W CYXHX CTCICH, CPCIHErOA0Bas
temmeparypa cocrasuster +10+-14,15°C, cymma ocaakoB pasua 150-300 mm. Jleduunr wcnmapeHust 3a rox
pocruraer 700-1000 mm.

[TouBeHHBII MOKPOB MONYIYCTEIHHOTO JaHAMA(TA NPESICTABICH CEPO-OYPBIMHU, CEPO3EMHBIMH, CEPO3IEMHO-
JYTOBBIMH, COOHLICBATBIMH, COJOHYAKOBBIMH, AJITIOBHAIBHBIMUA U JPYTHMH THIIAMH MOYB. [1oaymyCThIHHBIHA
mangmapt B npegenax Camyp-MBUYMHCKOH HU3MEHHOCTH, B OTJIHYHE OT TOPHBIX TEPPUTOPHH,
XapaKTEpU3yeTCs MCHEE PA3HOOOPA3HBIM PACTUTCIBPHBIM NOKPOBOM. COBpPEMEHHBIH PACTUTECIBHBIN MOKPOB
MOJYIYCTBIHHOTO NaHAmadTa NPeACTABICH B OCHOBHOM MOIBIHHO-3()eMEPOBBIMH ACCOLMALUAMHE C MMPAMECHIO
KaparaHa, COJISTHKH M keHru3a. Ha mecuaHeIX v COTOHYAKOBBIX MOYBAX PACTHUTEIBHBIA MOKPOB OYECHb PEIOK MU
OTCYTCTBYET COBCEM.

CrenHple maHgmadTH 3aHUMAOT HIDKHHE SPYCHl CKIOHOB HH3KOTOPbS CEBCPO-BOCTOYHOTO CKIIOHA
Bonpmoro Kaskaza. Tepputopus nangmadTa XapakTepHU3yeTcd VMEPCHHO-TCINIBIM C CYXOH 3UMOH H
YMEPEHHO-TCILIBIM ¢ CYXHM JIETOM KaumatoMm. CPeaHEroa0Boe KOIHIECTBO 0caakoB cocrasmsiet 300-400 mm.
Hcmnapsemocts 3a rox npespImaet mout B 1,5 paza cymMMy BBIIQAAOLIINX OCAIKOB.

Crennbie gaHamagThl XapaKTCPU3yeTCs OOBIIMM PA3HOOOPA3UEM PACTUTCIBHBIX ACCOLHUALUN, YTO
00yClOBIEHO OCOOCHHOCTSMH KIWMaTa, IHTONOrMEeH W BBICOTOH penbeda. 3aech MMHUPOKO Pa3BHTHI
0opomavucBoc M THITYAKOBOC PA3HOTPABHE, THITYAKOBO-UCOPELIOBBIC CTCIH, PA3HOTPABHBIC C KCEPOPUTHOU
PaCTUTETIBHOCTBIO, & TAKXKE — PA3HOBHIHOCTH KAIITAHOBBIX, CEPO-OVPEIX U KOPUYHCBHIX ITOYB.

Ha tepputopun Camyp-/IMBHYIMHCKOW HH3MEHHOCTH OJNH30CTh TPYHTOBHIX BOA K IMOBEPXHOCTH HIPacT
OONIBIIVIO POJTb B PA3BUTHH 3JCh PACTUTEIBHOrO MOKPOBA U MOUBHL. braromaps stomy dakty necHas monoca B
HCCACAYCMOM PEruoHe moxoauT a0 BeICOTHI 500 M Hag vpoBHEM Mops. B cocraBe HH3MCHHBIX JIECOB HA
Bocroke Illoamapckoit HU3MEHHOCTH mpeobmaaroT Ay0, rpal, Kaparad, Ha 3amaAe HU3MCHHOCTH
pacnpocTpaHEeHbl KyCTAPHHKH, Tyra ¢ peaxonechsaiMu. HusmaHbIE meca Taxke pa3BHTHI Y3KOHM IOJIOCOH BAOINb
PCUHBIX JONMH HIM HA TOHIKCHHBIX YYacTKax HH3MEHHOCTH. B ceBepo-BocTouno wactu Camyp-
JMBUYHHCKOW HU3MEHHOCTH B OCHOBHOM Pa3BHThI HH3UHHBIC TYTOBO-JICCHBIC TTOYBHI.
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Ha Camyp-/luBUUMHCKONH HH3MEHHOCTH, B OCOOCHHOCTH B NMPHOPEKHOU MOJIOCE, HA TUHAMHUKY HU3MEHHBIX
JecoB OonbpIOEC BIMSHHE OKasbiBacT konedanue ypoBHa Kacmuiickoro mops. [lpu noHmkeHun ypoBHS MOpS
VIYUIIACTCS APCHAXK, PEKH YITYONSIOT PYCIO, VPOBCHb IPYHTOBHIX BOJ MOHMXKACTCA. JTOT MPOLIECC MCHACT
VCIOBHSL VBJIKHCHHOCTH JIECOB, W IOCTCIICHHO ACPEBbs, MOOAMME BIary (HampuMep, Pa3lTd4HBIC BHIBI
TOTIONS, OPEX | T.A.), CMCHSIOTCA AyOOM, KaparadeM U T.4. B CBS3H ¢ MOIHATHEM YPOBHS MOpPS MOAHUMACTCH U
VPOBCHb TPYHTOBBIX BOJ, YJAVYLIAKOTCA VCIOBHS BIAXKHOCTH JICCOB W JAXKEC VBEIHUYMBAIOTCS ILTOLIATH
UPE3BBIYANHO YBIAKHEHHBIX TeppuTopuii. IloBeimenne yposHsa Kacnmiickoro Mops B mociaeHee BpeMs CTaIOo
MPUYHHON NEPEX0Ja TYTOBBIX KOMILIEKCOB B OOMOTHO-TyroBhIC [12].

IMpumepuo Gomee 80 % Tteppuropun Camyp-/{UBUUMHCKON HHU3MEHHOCTH COCTABJISIFOT AHTPOIOTCHHBIC
gasamadTh (CCMBCKOXO3SMCTBEHHBIC, JTSCOXO3IUCTBCHHBIC, THAPOTCXHIYCCKUE, MPOMBILITICHHBIC, CETUTCOHBIC
U TpaHcnopTHbic TaHmmagTe). Ha HU3MEHHOCTH B OCHOBHOM ILIMPOKO Pa3BHTHI HPPHTALMOHHOC 3EMIICACTHE
(3epHOBOICTBO, OBOIUCBOACTBO), IMOCAAKH MHOTOJICTHHX HACAKICHUH (INIOJOBBIC KVIBTYPBI), a TaKKE
JKHUBOTHOBOJCTBO.

Pacmmpenue wppuranyy, yBEIWYCHUEC HCIONB30BAHHSA B OBITY M NPOMBIIIICHHOCTH MOA3EMHBIX BOX
cnocobcTBOBATH (POPMHPOBAHUIO AHTPOIIOTCHHOI'O THIIA PEXHMAa TPYHTOBHIX BoA. Boapl, (uapTpyromuecs
Yyepe3 UPPHUTaLHOHHBIC V37bI, OKA3bIBAIOT BO3JACHCTBHEC HA VPOBEHb H PEKUM TPYHTOBBIX BoA. [lostomy B
npeaenax JaHgmadTOB CYXHX CTCHEH, MHONYNYCTHIHb, JIYTOB H KYCTAPHUKOB MOSBHJINCH KOMILICKCHL C
HEOONBIIUMH apeajaMy — YaATbHO-TYTOBBIMH OOJIOTAMHU.

3amura NpUPOIHBIX BOA OT 3arpsa3HCHHUS KOMIIOHCHTAMHU arpOXHMHYCCKUX NMPENapaToB SBIIETCS OTHOU H3
caMbIX TJIABHBIX MpodieM coBpeMeHHocTH. OpolmacMoe 3eMICACINE, M0 CPABHCHUIO ¢ HEOPOLIACMBIM, Kak
MPaBHJIO, XapaKTCPU3YETCS NPUMEHCHHEM OONBIIOro KOJIMYECTBA arpoXHMHUCCKHX mpenaparos. Macmrab
3arps3HCHHS MMOBEPXHOCTHBIX M TOJ3EMHBIX BOJ (B OCHOBHOM TPYHTOBBIX) HUTPAaTAMH H MECTULHIAMH
HEOAWHAKOB B Pa3HBIX PETHOHAX.

loponckue W cempCkue XO3MHCTBEHHO-OBITOBBIC BOABI, NMYHKTHl 3aIPABOYHBIX CTAaHLUMH, YIOOpCHHS H
MECTULIMIBL, IPUMEHICMBIC TTPH BBIPAIIUBAHUY OBOIICH U (PPYKTOB Ha MOCEBHBIX MOJSX, SBISIOTCA (aKTOpaMH,
BO3ACHCTBYIOIIMMH HAa XHMHYCCKHH COCTaB MOYB H MPHUPOAHBIX BOA B NPCATOPHOH HH3MEHHOCTH. JTO
MPHUBOIUT K BOHUKHOBCHHIO YCIOBUH I OTCHIUAIBHOTO 3arps3HEHUS MECTHOTO (JIOKATBHOTO) XapaKkTepa.

Ha paBuunubx nanamadrax Camyp-/lUBUYMHCKOH 30HBI MPUMEPHO B HAYale MNPOLIIOrO BeKa OBLTH
BBIPYOJICHBI LIHPOKOIUCTBCHHBIC JIECa, PACTHTEIBHOCTh CTCICH M NYTOB CTala HHTCHCHBHO HCIIOIb30BATHCH
JUTS PA3BUTHS JKUBOTHOBOJACTBA, & TAKCKE HAYAICS MPOLIECC PACHALIKH IUIOJOPOIHEIX LETHHHBIX 3eMenb. Takoe
AHTPOIIOTCHHOE BO3ACHCTBUE YCHIMIOCH BO BTOPOH MOJIOBHHE MPOLILTOro BEKa. PEe3KHi CKAYOK TEXHOTCHHOTO
BO3ACHCTBHS CBsI3aH cO cTponuTeabcTBOM Camyp-JIMBHMHHCKOTO KaHama, YCHICHHBIM Pa3BHTHEM OBITOBOTO H
MPOMBILIICHHOT'O KOMIIIEKCA, HAYAIOM MPOKIAIKH TPAHCIOPTHHIX MYTCH, CBAZBIBAOIINX 3apYOCIKHBIC CTPAHBI
¢ AsepOarimxaHoM.

[To cTemeHH HApPYLUICHHOTO 3KOJIOTMYECKOro OamaHca TEPpUTOpHH JaHAmadTel OblTH OOBCAWHCHBI B
CICAVIOIINC IPYIIIEL:

1. OTHOCHTENBHO YCTOHYMBEIC TAHAMA(THI, 3aHUMAOLIUE TEPPUTOPHHU CO cabo HAPYIICHHBIM SKOIOTHYCCKHM
HamaHCcOM.

2. Cnaboycroiiunsbie naHAmadThl, 3aHHUMAIOIIAE TEPPUTOPUH C YMCPEHHO HAPVIICHHBIM SKOIOTHYCCKHM
HamaHCcOM.

3. Heycrotiuupbie 1 cnaboycTOHUYHBEIC NaHAMA(TH, 3aHHMAIOIIUE TEPPUTOPHH C CHUIBHO HAPYLICHHBIM
9KOJOTHYECKHM OANaHCOM.

B mpeaenax HU3MEHHOCTH, MOMKHO CKa3aTh, MPAKTUYCCKHA HE BCTPEUAIOTCS JAHAMA(TH ¢ HCHAPYIICHHBIM
9KOJOTHYECKHM OANaHCOM.

K omnocumenvno ycmoiuuewvim JaHOWia)mam OTHOCATCS ECTECTBCHHBIC JIECOCTCIHBIC, JTYTOBO-
JCCOCTENHbBIC NaHAWA(THBIC KOMIUICKCHl TEPPUTOPHH, €1a00 OCBOCHHBIC B VYCIOBHAX MPCATOPHBIH, B
O0COOCHHOCTH B YCIOBHAX MSATKOTO penbeda peuHBIX Teppac M KOHYCOB BbIHOCA pek. Ha 3Tux tepputopusx c
OTHOCHUTEIPHO OOJBIIMMH YKIOHAMH IUTOLIANCH MPOLIECCHl 3PO3MH MPOTEKAIOT C€l1a00 M HE HPUBOIAT K
OCHOBAaTCIIbHBIM H3MCHCHHSM B CTPYKTYPE €CTCCTBEHHBIX KOMITICKCOB. Takke 37eCh HE MPOU3OLLIO0 CEPhE3HBIX
W3MCHCHUH B BUIOBOM COCTABC PACIPOCTPAHCHHOH 3[ECh PACTUTCIBHOCTH — €€ MPOCKTUBHOC MOKPHITHE
3aTPOHYTO HECHIIBHO. MecTaMu NPOCKTHUBHOE MOKPEITHE PACTUTENBHOCTH cocTaBisieT 60-70 %.

Craboycmotiuugole aanduiaympl HA HNCCICAYEMOW TEPPUTOPHH 3aHUMAIOT OOJBIOVIO ILomans. B
pe3vibTaTe HEPALMOHATIBHOTO HCIIONB30BAHUS PABHHHHO-IECHBIX NaHAMA(TOB HX apean 3HAYUTCIBHO
cokpatuncsd. B wactHocTH, B AyOOBBIX €caX € OYCHb BBICOKHM COACPXKAHHEM OCHTOHHTA B IIOYBE
HaOMIOAATINCE CHUJIBHBIC M3MCHECHHA. [akoe MONOKCHHE 3HAYUTEIBHO Ociaaduino (OpMHPOBAHHC PABHUHHO-
JICCHBIX KOMILJICKCOB.
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Heycmoiiuugvie u cnaboycmoiivugple 1anowaghmpl IMAPOKO PACIPOCTPAHCHBI HA MPECATOPHBIX PABHHHHBIX
miomagax. Ha 3Tux TeppuTOpHAX TMOYBA M PACTUTETBHBIN IOKPOB CHIIBHO HAPYIIEHBI, UX IPOXYKTHBHOCTH
CHHM3MJIACh, B PE3YIBTATE UEr0 MPOHU30IIIA CHIIbHAS ACTpajanus naH magros. B IOBEpXHOCTHOM ClIO€ IOYBBI
VBEITUYNIACH OIS TPYHTA, HA KOTOPOM OTCYTCTBYET PACTHTEIBHOCTD, B PE3YIBTATE YErO JaHAMA(TH MPUHSIIN
mutoMopdHBIH  xapaktep. ns npemoTBpalneHHs TakHX MPOLECCOB  CICAYET MPHHATh KOMIUICKCHBIE
MEIUOPATUBHBIE MEPHI.

Nmes pasHbIil moTEHIMAT Pa3BUTHSA M YCTOHYHMBOCTH K BHCIIHEMY BO3JCHCTBHUIO, KOKABIH naHAmAadTHO-
MOPQOTCKTOHHUECKHH CEKTOP TPeOyeT MHAMBHAYAIBHOTO MOAXOAA NPU OLCHKE IKOJOTHMYESCKOTO PUCKA HX
OCBOCHUS U pa3paboTku JaHImadTHO-METHOPATUBHEIX MEPOIIPUATHH IO WX 03I0POBJICHUIO [2].

MeTtoanka H METOABI HCCJIEAOBAHHSA

B cBs3m ¢ OypHBIM pasBUTHEM CaJOBOJCTBA, BHHOIPAIapCTBA, OBOLICBOACTBA, 3CPHOBOJACTBA,
’KUBOTHOBOJCTBA U T.JI. HA CEBEPO-BOCTOUHOM ckiIoHE bompmoro Kaskaza BechMma aKTyaabHO HCCIECIOBAHUE
TCOXUMHUU OTIENBHBIX XUMHUYECKHUX 3JEMEHTOB, COCIMHCHHSI KOTOPBIX MOTYT HAKAILIUBATHCS B PACTCHHSX,
MOYBE, MOA3CMHBIX W TMOBCPXHOCTHHIX Bojaax. llomagasg B MOYBY, XUMHUYECCKHC 3JICMCHTH HEH30CKHO
BKITIOYAIOTCS B MPUPOIHBIC MPOLIECCHI, MPOTEKAOMIHE B JaHAmadTe, UX H30BITOK OTPHLATEIBEHO CKA3BIBACTCS
Ha Pa3BUTHU PAaCTCHUH M BBIZBIBACT 3a00NCBAHUS CKOTA M YCIOBEKa. B CBI3M ¢ 3THM B OCHOBY HCCICAOBAHHUS
MOJIOKCHBI TCOXUMUICCKHAE METOABI U3YICHUS TaHamadTa, MO3BOMIOIINE H3YIUTh HE TONBKO MPHPOAHBIC, HO
U TCXHOTCHHBIE T'€OXUMHUYCCKUE aHOMAJIUH, BBISIBUTh TEXHOTCHHBIC TCOXUMHUCCKHE Oaphephsl U TCXHOT'CHHOTO
BBIIICIAUNBAHUSL, PACIPEACIUTE OCHOBHBIC MApaMETPhl MPOLIECCOB TEXHOTEHHOH MEPECTPONKH OKPYKAFOIIEH

cpensl.
O,HHOﬁ U3 TJIABHBIX XAPAKTCPUCTUK TCXHOI'CHHO-TCOXUMHUCCKUX AHOMAJIUH SIBJISICTCA KX HHTCHCHUBHOCTD,
KOTOpasi OIMPEACTSACTCS CTCICHBIO HAKOIUICHHS JJICMCHTA — 3arpsi3HUTCIST MO CPABHCHHIO C  KIAPKOM

(mpUpOIHBIM, PErHOHANBHBIM WM TOKaTbHBIM (oHOM). Tlokazaterem VpPOBHS aHOMATBHOCTH COACPKAHUH
3JEMEHTOB SBIACTCA KO3 PHUIMEHT KOHICHTpauu Ky, KOTOpBIH pacCUUTHIBACTCS KAK OTHOLICHNUE COACPKAHUS
B uccieayemom oonekte C; k cpeanemy ponoBomy coxepskanuto Crmo dopmyie

KoadduimeHT KOHUCHTpALMK XapakTePU3yeT YPOBCHb MOBBIIICHUS JJICMCHTOB B COOTHOIICHHH HX
(hOHOBBIX CBOUMCTB B HCCACAYeMOU Teppuropun. HukHuit peaen aHoMa i ObLT MPUHST B YCJIOBHOM MOPSIAKE
kak K > 1,5 (o norapudmutucckoii mkane). Bce mokazarenu qist pa3HbIX 3JICMCHTOB BBIIIC 1,5 MpHHUMAROTCS
KaK [MOKa3aTe)lb AHOMAIHH.

B pesymprare pacmpeacnicHUs HIM MHIPALUM  XUMHYCCKHX BJICMCHTOB TPOHCXOAAT PACCESIHHE U
KOHLICHTpaiws BemectBa. MHTeHCHBHOCT, WM pasHooOpasue ¢OpM JaHHBIX MPOLECCOB  ONMPEACTAIOTCS
HEOZHOPOJHOCTBIO ~ YCIOBHH OKpyXKammeh cpegel. B pesyaprate 3THX  OpPOLIECCOB  MPOHCXOAST
pacmpocTpaHCHUE B3arpsA3HUTEICH HA 3HAYUTCIBHBIC TCPPUTOPHH M WX HAKOIUICHHE JO0 AHOMATbHBIX
KOHLICHTPALMH HA ONPEICICHHBIX YIaCTKaX 36MHOM KOPBI — reoXUMHUIecKuX Oaprepax [10].

[Tonsatue «reoxumudeckuii Gaprep» ObLTO pazpadoranHo poccuiickuM yueHeM AW Tlepenmpmanom [14]. B
€ro MOHMMAHWH, 3TO T¢ YYACTKHA 3CMHOU KOPBI, B KOTOPBIX HA KOPOTKOM PACCTOSHHH MPOUCXOIHT PE3KOC
YMCHBIICHHC WHTCHCHBHOCTH MHTPALIMHA XUMHYCCKUX 3JICMCHTOB M, KaK CICICTBUE, UX KOHICHTpaius. B
3aBHCHMOCTA OT (DAKTOPOB, YMCHBINAIOMIMX MHTPALMIO 3JICMCHTOB, BBIACISIOT MEXAHUYCCKUC, (PHU3UKO-
XUMUYCCKUE (LICTOYHBIC, KUC/IBIC, COPOLIMOHHBIC U T.[.), OMOTCOXUMHYSCKUE H TCXHOTCHHBIC Gapbephl.

INeoxummueckue 0cOOEHHOCTH NAaHAMA(TOB OMPEACTIIOTCS MUTPALMEH aTOMOB, TAKUM 00pa3oM, 32 OCHOBY
¥X KIacCH(UKALMU CACIYCT MPUHATH OCOOCHHOCTH Mmurpaumu. [1lo BHAY MUTpAlUH MOKHO BBIACIUTH PSII
nanamadToB: aOHOTeHHBIC, ONOTCHHBIC U KYIBTYPHBIC. B 7aHHOM HCCIe10BaHUN MBI PACCMOTPEIN OHOTCHHBIE
U KYJbTYPHBIC TaHAADTHI.

K uncny BakHEHIIMX FEOXHUMHUYICCKUX MApaMETPOB OTHOCATCA: oOIas Macca »KHBOro BELIECTBA — OroMacca
(b) u excromuas mpoaykums (I1), u3mepsiempie B LEHTHEpPAX CyXOro BemiecTBa Ha rekrap. MMeHHO mo
BeauunHaM b u I u ux coornowmenuto (I1/b) pazauuatorcs tumnst saHamagpToB.

Io knaccudpukammu AWM. Tepenpmana (1961, 1966, 1975, 2000 rr.) reoxuMudecKkue NanamadTer ASIATCSA
HA PSABl [0 THIY MHUCPALMK, HA TPYINbl 10 00bEMy OHONOrMYSCKOW MacChl, Ha THIBI MO OTHOIICHUIO
OHOJIOrHYSCKOM MPOAYKTUBHOCTH K OMOMACCE, HA POABI IO YCIOBUAM MUTPALMHA XUMHUYCCKHUX 3JIEMEHTOB | 13].

B moxaroroBke kapTocxeMbl OBLIM HCMONB30BAHBI JAHHAS KjlacCU(UKALMs, a TaKKE MOPUHIIUAIBL
KJIacCUpHUKAIMK U padioHUpoBaHKUE reoxumuucckux manamadros mo M.A. I'mazosckomy u «MeauuuHCKas
3KOreoXuMuIecKas JanamadTHas kapra» AsepdaiikaHa, KOTOpas BKIFOUCHA B U3JAHHBIN BICPBHIC B HAINCH
pecnydauke «IKOI0rHIeCKuit atiacy [7].
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B pabGore mo M.A. ['ma3oBckOMy pPacCMOTPEHBI METOJOJOTHUCCKUE OCHOBBI KIACCH(PHUKAIMU OOBEKTOB
TaHAGTHO-TCOXUMHUYCCKHX HCCICAOBAHUM, JAaHA TUIONOTHS 3JICMCHTAPHBIX W MECTHBIX TCOXHMHYCCKUX
HaHamadpTOB, U3TOKCHBI NPUHLMIIBI U OCHOBHBIE METOIbI UX HCCICAOBAHHSI, PACCMOTPEH ONBIT OOLICTO H
CHELHUANBHOrO JTaHAMA(THO-recOXUMUYECKOro kKaprorpaduposanns. Benuka pons reoxumun taHamadToB kak
«CKBO3HOT'0» METOJA M3YUCHHUS B3aMMOCBA3CH M B3aUMOACHCTBHS KOMIIOHCHTOB TaHAMA(TOB B MPHPOIHBIX U
MIPUPOIHO-TEXHOTEHHBIX cUcTEMax [8].

Bo Bpems nposeacHus noneBbix uccnenopannii Ha Camyp-JIMBHMHHCKON HU3MEHHOCTH B Pa3THYHBIX THIAX
gaHamadpToB B3ATHI MPOOBl Pa3HBIX BUAOB TPYHTOB, I[OYB, PACTUTCIBHOCTH M BOAB M HCCICAOBAHBI B
71a00paTOPHBIX YCIOBHAX NMYTEM XHMHYECKOTO U CIICKTPAIbHOro aHamuza. Merogamu aHamu3a CpaBHCHHS U
COOTHOLICHHS BBIABICHBl 3aKOHOMEPHOCTH MHUTPALMH W KOHICHTPALMM XHUMHYCCKUX  SJICMCHTOB,
MPHHAATICKAIMUX K TaHAmAadTaM ¢ pa3TuaHbIMA OHOKITUMATHICCKUMHU YCIOBUAMH.

Jns XUMHYECKOTro aHAIN3a B3ATHL HPOOBI TIOYUB, CO CPE3AMH CO BCEX ICHETHUCCKUX CIIOCB, & TAKXKE MPOOHI
IPYHTA C OCHOBHOT'O CIIOSl B AOCTYIHBIX MecTax. [IpoGrl cpe30B MOUBEL B OOIICHPUHATOM HOPSIIKE Opaiuchk H3
CpeAHEH YacTH TCHETHYECKOTO CNOS AN BBUABICHHS T[NIYOHHBI W KOJMMYECTBA NMPOO B COOTBETCTBHH C
XapaKTepoM IMMOYBCHHOTO CIIOS UCCICAyEeMBIX Tepputopuil. MccneaoBansl coOpaHHBIC POOR! TPYHTOB, MOYB,
BOJEI, B3ATHIX C IPHPOJHBIX BOAOCOOPHEIX OacCEHHOB PEK, a TakkKe 00pasIbl PACTUTCIBHOCTH.

[TpoOrl moYB OBLTH UCTOMUCHBI B KEPAMUYICCKOH, a MPOOBI TPYHTOB — B UYTYHHOH MOCYC H MPOCESHBI B CUTE
C OTBEPCTHSIMH pasMepoM B 1 MM. DTH MaTepHalbl, MOATOTOBICHHBIC AT XUMHUYCCKOTO H CIICKTPAIbHOTO
aHAJIN3a, COXPAHIUCH B MIAKETAX U3 CIICHHATBPHOH OyMarm.

[TpoOrr pacTuTEeNnbHOCTH CHaYaNa OBIIN BBHICYIICHBI HA OTKPBITOM BO3AYXE, a MOTOM JTUCThS B cTeOIM OBLITH
paspeszaHsl XPOMHPOBAHHBIMH HOKHULIAMH M COXOKEHBI mpH Temmepatype 450 — 500°C B naGopaTopHBIX
VCIIOBUSIX, & 3aTE€M HCCIICAOBAHBIL.

[Tpu XUMHUYECKOM aHATH3E MOYB, FPYHTOB, BOJBI H PACTUTEIBHOCTH OBITH BBISIBICHBL:

1. menounocts (pH) mpod nous, rPYHTOB U BOBI;

2. THUTPOCKOIUYECKAsS BIAKHOCTD MOYB;

3. KOMHYECTBO OPTAHUYECKOIO YITICPOA U IYMYCa B IMOYBAX;

4. mecrukomnoneHTHbIN cocta nous (HCO;, Cl, SO, Ca, Mg, Na+K)

KomuuecTBo opranmyeckoro yrieposa u rymyca Opuio onpeaencHo Meroaom M.B. Tropuna, a menouHocTb
nasamagpTHRIX KOMIOOHEHTOB (IPo0Bl TPYHTA, OUBHI M BOAK!) H3MmepeHa pH-merpom Tuna «OP-201/2».

MeTomoM «KOTHUCCTBCHHOTO M MONTYKOJIHICCTBCHHOT'0» CIICKTPAIBHOrO aHammsa ¢ TouHocThio 70 0,0001
Ip./T OBLIH HCCICAOBAHBI B TAOOPATOPHH MTYyTEM HCHAPCHHS MPOOBI (IOYB, TPYHTA, PACTHTCIBHOCTH, JOHHBIX
OTJOKCHUH U BOJBI) IO TONVICHHS CYXOr0 OCTATKA.

Pe3yabTaThl H HX 00Cy:KIEHHE

B mpeaenax Camyp-[lMuBUYHHCKOM HH3MCHHOCTH OHMOMAcCCa B MOMYIMYCTHIHHBIX JaHMA(TaX OOBIYHO
cocraBmsier 100 1y/ra, mocruras Ha oTmenbHbIX ydyactkax 120 1y/ra. ExerogHas mpoaykums damme BCEro
koneOnercss B mpeaeaax 35-40 w/ra. KosphHUHMEHT COOTHOIICHMS €KErOAHOM NPOAYKUMU K OHOMAcce
cocrasisier 0,77%. bruomacca B cTemsx Ha MOPSAAOK MEHBIIE, UeM B JCCHBIX JaHamadrax, ocrasmsst ot 100 qo
350 wra. bompimas ee wacth B OTJIMYHME OT J1ECOB cocpemoroucHa B kopHiax (70-90 %). Exerognas
mpoaykTuBHOCTE coctasisieT 40-50 w/ra. buomacca (B) HM3MEHHBIX NIMPOKONHUCTBEHHBIX JIECOB COCTABJISICT
npuvepHo 3000 w/ra; exerognas npoayktusHocTh (I1) — 120 w/ra. Koaddumuent (K), T.e. cooTHOmEeHuUe
MEKAY CKETOAHOM MPOIYKTUBHOCTBIO U OHOMaccamu, 0COOCHHO Ba)KHOE 3HAUCHHE MMEET B reoxumuu. B
nmanaoM nangmadte K pasro 0,58.

VYuurteiBasg ocoOeHHOCTH naHAmadToodpasyomux GakTopoB U OHOIOIHYECKOTO KPYrOBOPOTA BO3AYIHBIX
murpaatoB (H, O, C u N), a Takke KOIHUYECCTBO OMOMACChI M €€ XHMHUYECKOrO COCTaBa, CKETOTHON
MPOAYKTHBHOCTH JKUBOTO BELICCTBA M ONAJA, MPAKTHUCCKH IO PACTHUTCIBHOMY TMOKPOBY BBIACICHEI THIIBI
nasgmadTos. Ha Camyp-/luBHYMHCKOH HH3MEHHOCTH BBIACTSIOTCS APUAHBIC JIECA U JICCOKYCTAPHUKH H
JYTOBO-CTCIHBIC, CYXOCTCIHBIC, MOIYIMYCTHIHHBIC M WHTPO30HATBHBIC (IIMPOKOTHUCTBEHHBIC lieca, AyOOBO-
rpaboBbIC J1€Ca, JCCOKYCTAPHHUKH, YaIbHO-IYTOBbIC 00J0Ta) THib JanamadhTos (puc. 1,2).

Ha cocraBnenHot Hamm kaprocxeme (puc.2) B paMkax JaHAMA(THEIX THIOB, € VUCTOM
reoMOp(HONOrHUECKUX YCIOBHH, ONPEACTAIOMNX MOBEPXHOCTHYIO MEXAHUYCCKVEO MUTPALTHIO 3JICMCHTOB, ObLIH
BBIICNICHBI 3MroBHATIBHBIC (D), TpaHcamoBuamsHbe (TJ), cymepaxsanbHbeie (CA), TpaHCAKKyMVIISITHBHBIC
(Tak), akkymyastuBHbIe (AK) TCOXUMUYCCKHE JaHaAIIa(Thl, 0003HAUCHHBIC COOTBETCTBYIOIIMMH CHMBOIAMHU.

[To uToraM HamMX HCCIEIOBAHUN BBUBICHBI XapaKTCPHBIC OHOreOXUMHUYECKHE akTHBHbBIC Makpo- (Na, Ca,
CL, S) u tumomopdusic muxposaementol (Cu, Zn, Pb, Sn, As, V, Ni, Mo, Sr u ap.) ans nanmmadros
MpUOPEKHBIX paBHUH. B mpenenax u3ydeHHOro palioHa OTYCTIHBO BBIACIIOTCS IBA AHOMAIBHBIX VUACTKA: )
nepewiii, caMeiii 0OJIBINON, rae HAOMOAa0TCs reoxumuueckue aHomaanu (Pb, V, As, Cu), oxBaThIBacT ¢ ora Ha
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cesep Camyp-JlUBHUHMHCKYIO HH3MEHHOCTh, 0O) 6mOpoil aHOMAJbHBIH YYACTOK PACIIONAracTCs BIOJb
aproMoOuIbHOH noporu baky-PocTo, a Taxke BOKPYT aBTO3aIPaBOYHBIX CTAHLMWH, OTOMUTEIBHBIX CHCTEM,
MAITUHOPEMOHTHBIX 1EX0B U T.14. [16]. 3aech yCTaHOBICHB aHOMAJIUH ¢ HOBBIMICHHBIM cOACpxKaHueM Pb, Zn,
V, As, Cu, Sr. Kpome Toro, BeisiBacHbI oTAcapHbIe anomanuu Ni, Pb, B, koTtopeie, kak mpaBuiio, MECHBIIE IO
TLTOINATN U MCHEE KOHTPAcTHHI [11].

Beicokas kOHLEHTpaIHs XUMHICCKUX 3JIEMEHTOB CKa3bIBACTCS HAa HKOJOTUYCCKUX VCIOBHUAX MKH3HH TTIOACH,
Ha KaueCTBE CEIBCKOXO3IUCTBCHHOW mpoxykumu. s pemeHus 3T1oi mpodieMbl HEOOXOAUMO HE TOIBKO
VMCHBIIICHHE MEXaHHUECKUX BRIOPOCOB, HO H YCHIICHUE MMPUPOAHBIX H CO3NAHUEC UCKYCCTBEHHBIX OapbepoB.

C Uenmpro OLECHKH C SKOIOTHYCCKONW TOUYKH 3PCHHUSA ICOXMMUYCCKUX YCIOBHH JaHAMA(TOB HUCCICAYEMOU
TCPPUTOPHH HAMU OBIJIO U3YUCHO BO3ACHCTBUE 3THX YCIOBHH B OTACTBHBIX NaHIIA(THBIX THIAX HA 3J0POBBE
uenoBeKa [9], onpeneneHsl 3a00ACBAHUS, XAPAKTCPHBIC AJIS PA3THYHBIX THIOB JAHAMA(PTOB, B OCOOCHHOCTH,
3a00NEBaHUs, BO3HUKAIOIINC OT BO3ACHCTBH aHOMAIBHOH KOHIICHTPALMH MUKPO3JICMEHTOB, a TAKIKE CTCIICHb
X PAaCIpOCTPAHCHUS. YCTAHOBICHA B3aHMOCBI3b MEXKAY VPOBHEM KOHICHTPALUH OHOTCOXHMMHUYECKUX
aktuBHbIX 37eMeHTOB (Pb, Zn, B, Mo, As, V, Cu, Sr, Hg, Cd u ap.) ¢ pasnuyasiMu 3a001CBAHUSME HACCICHUS
[15].

Ha paBHMHHO-1EeCHBIX MaHAmadTax OTHOCHUTENBbHOE yBemuueHHE konmnuectsa J u F mpusogur k mepexony
Takux 3a0oneBaHui, Kkak osHAeMHuYeckud 300 (I3) m 3yOHOH kapuec (Kc), ¢ VpOBHS Kak «UpOKO
pacnpocmpanennple 3aboiesanus» Ha YPOBEHb «pacnpocmpanenHbvle 3abonesanusy. B npeaenax
MPEATOPHBIX 3aCYIUIUBBIX JCCOKYCTAPHHUKOBHIX JIAHAMA(DTOB M B NMPEArOPHBIX JaHAmadTax CYyXUX CTCNEH U
MOJYIYCThIHb, KOTOPBIC B THIICOMETPUYCCKOM OTHOIICHWHM PACIIONOXKCHBI HIDKE, Takue 3a00NICBaHUS
MPAKTHYCCKU HE BCTpeuaroTcs. B manmmadrax crenHeix 30H, rae Beicoka konueHTpanus Cu, B, V, Sr, Mo, Pb,
F, oOHapyxeHbl Takue Manopacnpocmpanennvie 3aponeganus, kxax KOHbIOHKTUBUT (K1), runepronus (I't),
opyuemnes (b3) u ausenrepus ([3), a Taxke ommeuaromcs 3abonesanus opraHos apixanus (Ox) u mMamspus
M).

B cBs3u ¢ pacnonokeHHEM MONYMYCTHIHHEIX NTaHAWA()TOB B OCHOBHOM Ha aKKYMVILITHBHBIX PAaBHHHAX B
HUX HabmromaeTcs OOMbIIOE CKOMIJICHUE TAKUX TOKCHYHBIX M KAHLCPOrCHHBIX MUKPO3IEMEHTOB, Kak Cu, Zn, Pb,
B, Mo, V, Hg, Sr. Ux aHomaneHOE coaepKaHue MPUBOIUT K MIHPOKOMY PACIPOCTPAHCHHUIO OHKOJIOTHYCCKUX
(Ox), cepacuano-cocyaucteix (Cc) 3aboneBanuii u 3a0oaeBanuil opraos Asixanus (O/1).

Ha ocHoBanumM ompeacicHUsT KOPPEIATHBHBIX OTHOIICHHH MEXKIY KOHLCHTPALMCH Pa3NUYHBIX
MHKPO3JICMCHTOB H 3a007CBaHMAMH, TUINWYHBIMHM [UI1 OTACIBHBIX BHJIOB JaHAWA(TOB HA HCCICTYCMOU
TCPPUTOPHH, HAMH cocTaBicHa «Meauko-3koreoxumuueckas kaprocxema nanamadros Camyp-uBuanHcKon
HuzmeHHocTHY (puc.l). Ha sToii kapTocxeme n300pakKeHbl B BUAC YCAOBHBIX 3HAKOB 3a00JCBAHUS, TUITHYHBIC
JUI PasIMYHBIX JAHAMA(THEX MHOSACOB, W HEAOCTATOK HIM H30BITOK KOHLCHTPALMHA MHKPOJIEMCHTOB B
aHoMamugx [l], cTaBmMX NPHYHHOH 3THX 3a00NCBAHUH. «KBAZpaTh» — IMIHPOKO PACIPOCTPAHCHHBIC
3a00NEBaHUs, TPEYTONIBHUKI) — PACIPOCTPAHCHHBIC 3a00NCBAHMS, «3BE3AOUKN» — MAJ0 PACIPOCTPAHCHHBIC
3a00NCBaHUL.

I'ecoxumuueckue Gopmynbl, HAMIIIHO U300PAKAIOIINUES TPOPUIIUT B YUCIUTEIC U ASHULUT (HEAOCTATOK) B

3HAMCHATENE, MO3BOMLIIOT OOllce HArISITHO YBHIACTh SKOXUMHUYCCKHE YCIOBHS AHOMAIHMN, OOHAPYKCHHEIC B
paMKax pa3aHyYHBIX TUMOB JAHAMAPTOB KaK HA camoi kaprtocxeme (puc.l), Tak u B e€ nerenae (puc.2).
Hna BeIgBICHHs Teorpaduu pacmpoCTpaHEHUs 3a00NCBAaHHM OBIIM HCIONB30BaHBl AaHHBIC MHHHCTEPCTBA
aapaBooxpaneHus AsepOabimkanckont PecnyGmuku (tadn. 1), Ilpu srom 3a ochHoBy Obita B3sta MK3
(MexnyHaponHas kinaccuuranms 3a001€BaCMOCTH), COTJIACHO KOTOPOU OSPeTcs 4nucio OOMC3HEH Ha KaKIbIe
10000 wen. Ecnn uncno OomprbIX — A0 100 uen., 3a0oaeBaHne CUMTACTCS MalIOpaclpocTpaHeHHbM, 10 200 —
4ell. pacrpocTpaneHHbM, Ooee 200 Uen. — MUPOKO PacHPOCTPAHCHHBIM,

ITo mamsemM T'ockomcrara B 1990-2010 rr. Ha wuccaenyeMol TEPPUTOPHH HUHCIO OHKOJIOTHYECKHX
3aboneBanuii Ha kaxasie 10 000 Hacenenns B CuazanbckoM pabioHe cocrasnser 5, B Kybunckom — 12, uro
CUMTACTCS MAJIOPACHpPOCTPaHCHHBIM. 3a0oaeBanuil HepBHOU cucteMbl B Cuazanbckom — 77, B Lllabpanckom —
45 manopacnpoctpancHuoe, B Kycapckom — 148, Xaumacckom — 115, pacnpocrpanennoe, B KyGunckom
patione — 217, 4to cuuTaeTcs IMUPOKO PacIpPOCTPAHEHHBIM.

3aboneBaHus OPraHOB MUINCBAPUTEIbHON cuctembl coctaBiusier Ha 10 000 nacemenus B IllaGpanckom
patione — 31, B CuasanbckoM — 38, 4TO cuUMTaeTCs MAaJOPACHPOCTPAHCHHBIM, B XaumacckoM — 121
(pacnpoctpanenHoe), Kyounckom — 387 u Kycapckom — 202 (mmpoko pacmpocTpaHEeHHOE).

80



2014 T'eocpaghuuecxuii eecmuux 4(31)

Oronocus u npupooonoib308anue

Ko M O3 B2 T O KT

AD¥ ¥ ¥ D ¥

By PbaqVap Coys

S{'O}ﬁ Or’gj Baoﬂg Zro}g
§0,4-Ca-My

'9 M O3 08 Mc Bz Cc T O KT
AADA¥O¥XDOA

DA A K

830 PDZS V‘I,ﬁ M‘%j

Cthe Bds Tlgs Mgy
HCO;-Ca-Na

Bogs MOypp Sr3z PPy

Nins Gopa Zrgz Toq
HCO;-Cl -Na

M O3 B3 [T 0O KT

Ao R AR

Brg Mogy Srap Phog

Bos Zno4 Tiga Bapz
HCO;-Ca -Na

0f Hs Mt B3
AN VAN

B s Pbh, Co

gt oy B s
Cupg Sros Bagz Tigg

80,-Na-Ca

Puc.1 Menmuko-sroreoxummdeckas kaprocxema nanamadros Camyp-/IMBHIHHCKON HI3MEHHOCTH

B Camyp-/luBriavHCKONW HH3MEHHOCTH BO BCEX THHAX naHAmadra 3a007ICBaHUs OPraHOB JBIXAHHS MIHPOKO
pacnpoctpaneHsl (B mpeaenax 1-13 manmgmadrax, puc. 2). Onu Obutu oOHapyxkeHbl Ha kaxkasie 10 000 yen. B
Ky6unckom patione — 51, B Xaumacckom — 660, B Kycapckom- 618, B Cuazanbckom — 699, a B LllaGpanckom —
285 yen.

B Camyp-/luBHunHCKONH HU3MEHHOCTH BO BCEX THNAX JaHAmadTa PacipoCTPpaHSHO 3a00ICBAHNUS MATSPUCH
(8 mpegenax 3-13 manmmadTax, puc. 2).

B pesymerate mccnenoBaHUE COCTaBICHA MCEIUKO-OKOXHMHYECKas Kaprocxema naHamadros Camyp-
JuBuunHCKOW HH3MEHHOCTH Ha ocHoBe mnporpammbl GIS Arc Map u undopmammm ['ockomcrata AP wu
PAfOHHBIX OTICIOB 3APABOOXPAHCHHUS MO BHIIICHA3BAHHBIM patioHaM 3a 1990- 2010 rr.

Boisoasl

B pesynerate wccnemoBanuit ObuTO ompeneneHo, uto Oonee xapakrtepHbie nuss Camyp-/luBHunHCKOR
HU3MEHHOCTH 3a0oseBanus — auseHtepust ([3), Opyuennes (b3), runepronus (I't), koubroakTusuT (KT), 3y0HOM
kapuec (Kc), suaemuueckuti 300 (93), Hepponoruyeckue 6os1e3uu (HO) u mumesapurenshoii cucremsl (I1c) Ha
HCCIEAYEMOW HAMHM TCPPHUTOPHH OTHOCATCS K MAIOPACAPOCMPAHEHHbIM 3abonesanusm, mamapus (M) — k
pacnpocmpaneHHviM, a 3aboneBaHus opraHoB apixanusa (Og) — K omHocUmeNbHO  WIUPOKO
PACRPOCMPAHEH HbIM.
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Puc. 2. Jlerenna MeMKO-3KOr€OXUMMYECKOM KapThi-cxeMbl nanauadTos Camyp — JIMBUUMHCKOM HU3MEHHOCTU




Hau6oJiee pacnpocrpaneHHble 3a00aeBanns Ha Tepputopuu Camyp - JIuBHYHHCKO0Ii HU3MEHHOCTH

Onxonozuyeckiie 6oesHu

bonesnu nepgHoit

bonesnu opeaHoe

bonesnu opeaHoe

cucmemol nuesapeHis obixamus
Paiion Jlanoutagpmmuvie munsvi Huco Huco Hucio Huco
Obuee bonesneti 6 Obwyee bonesneti 6 Obwyee bonesneti 6 Obuee bonesneti ¢
qycio pacueme Ha qycio pacueme Ha qycio pacueme Ha qycio pacueme Ha
10 000 10 000 10 000 10 000
HaceneHus HaceneHus HaceneHus HaceneHus
Kycapckuit Jleca u meca — KyCTapHUKH 103 11,6 1312 147.6 1798 202,2 5494 618.0
HHU3KOTOPBS
KyOunckuit Jleca — KyCTapHUKH HHU3KOTOPbS 186 12,0 3361 217.4 5977 386,6 20887 1351,0
Xaumacckuit IIupoKoIHCTBCHHBIC J1eCa H 128 7.9 1852 114,9 1951 121,0 10642 660,2
JICCOKYCTAPHUKOBHIC PABHHUHEI
[Tabpanckuit KcepoputHo — KyCTApHHKOBEIC 54 10,3 238 45,2 164 31,2 1501 285.4
CYXOCTCIIH HU3KOTOPBS
CuazaHsCKui CTemHbIc B YACTHIHO 77 4.5 295 77.4 145 38,1 2665 699.5
TOJTY Ty CTHIHHBIC JTaHAMAQTHI
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W3 mpuBeaCHHON HIDKE FCOXUMHYECKON (POPMYITBL, OTPAKAIOIIECH XapaKTepPHbIC OCOOCHHOCTH PA3TUYHBIX
tunoB nanamagTo Camyp-usrunHckoi HEU3MEeHHOCTH (pHc. 1, 2.) creayer, YTO H3NMHUITHEE KOTHIECTBO

mukpoaneMenTos (B, Pb, V., Sr, Co, Mo) npesrlmaeT coaep:kaHue Knapka, a IeQUIHATHBIC MHKPO3ICMEHTHI
— Br, Cr, Cu, Ti.

B; Pb, iV, Mo, s

Cu, (Ba,Ti, Zn, ’

By oV, 4Pb,5Co0, ) BIZ,OPbS,lVS,OCOLS B, Mo, ,Sr, Pb, , ) Bys Mo, , ¥, ,Pb, |
Cu o 651, sBa, ) Tiy, " 81, sCry sBay 7,y ’ BysZn, Ti,3Ba,, ’ Niy sCoy 325, )Ty,

Hexpatka mukposnementoB Co (kobanst) u Br (6pom) m u3beitok B, Pb, Mo u V, npesbimaroriux
VPOBCHb  KJIapka, TPeOVIOT  VIVUIICHHS  OKOTCOXHMMHUYCCKOM OOCTAHOBKM NYTEM  NPOBCACHUS
COOTBETCTBYIOILIUX MCIHOPATHBHBIX MeponpusTuii. B yactHocTr, HexBaTka CO MPUBOAUT K ABUTAMHHO3Y
n3-3a Heaocrarka ButamuHa B12. C apyroii cTropoHsl, H30BITOK 0Opa Kak B OPraHU3ME YCIOBEKA, TaK U B
MEITKOPOTaToOM CKOTE M JOMAITHUX JKUBOTHBIX MOPOXKAACT SHACMUYCCKHI O0p. 30HEI, TI¢ UMEETCI H30BITOK
CBUHIIA, IOPOXKIACT B JIOIIX IHACMHUYCCKHC HEPBHEIC OONC3HH, KOTOPBIC €CIHM HE JICUUTh MEPEXOIAT B
OHKOJIOTHYCCKHUE 3a00ICBAHUS U UX POU3BOIHBIC.

[To wuroram Hamwmx wuccreaoBaHui Oblta cocTaBieHa «MEIHKO-3KOTCOXUMHYECKAs KapTocxema
nasgmadTos Camyp-JIMBHYHHCKOH HH3MEHHOCTHY, OTPAKAIOINAS IUIOIAAN PACIPOCTPAHCHHS 3JCMCHTOB,
KOITMYECTBO KOTOPBIX OONBIIC HOPMBI WM, HA00OPOT, MCHBIIC, HO MO OHOXHMHYCCKHM CBOMCTBAM
HMCIOIUX OONBINOEC 3HAYCHHE. JTa KAPTOCXEMa MOXKET HCIONb30BAThCA ISl OLCHKU JaHAMA(TOB
TCPPUTOPHH B SKOJIOTHUYESCKOM ACIEKTE, & TAKXKE MPH pa3paboTKe MEp MO 3alIHUTE OKPYKAKOLICH CPeapl OT
3arpszaeHus (puc.1).
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EDICAL-ENVIRONMENTAL ASSESSMENT OF ANTHROPOGENIC CHANGES IN LOWLAND
LANDSCAPES OF THE NORTH-EASTERN SLOPE OF THE MAJOR CAUCASUS ON
AZERBAIJAN TERRITORIES (IN CASE OF LANDSCAPE OF SAMUR-DEVECHI LOWLANDS)

Study of the influence of landscape — ecogeochemical conditions on the environment and on human
health is of great theoretical and practical interest.

In result of research is determined by correlative connection between the concentration of some chemical
elements with certain diseases of the person and, on this basis, is composed of medico-environmental and
geochemical landscape map-scheme, which reflects the most characteristic ones, and the spread of discases
associated with abnormal concentration of microelements in various landscapes of the Samur-Devechi
lowlands.
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MMPOTHUBOYPO3MOHHASA POJIb KOPHEBBIX CUCTEM JIECHOM PACTUTEJIbHOCTH HA
BOJIBIIIOM KABKA3E

Kopuesas cucrema Oyka (58 %) u kamrana (77 %), cocpenoToucHHas B BepxHeM 10-cCaHTUMETPOBOM
cioe mouBkl, AyOa U rpada, pacmpeaei€HHAS MO CIOSM MOYBEI paBHOMEPHO, a apuu (80 %) u rpaGuHHMKA
(86%), pacnonoxkernas Ha riryouse 0-20 cM, urpaet GONBIIYIO MPOTHBO3POIHOHHYIO POJIb.

Krrouesrie cnoBa: kopHeBas cucTeMa, Macca KOPHEH, pacpeeicHHe KOPHEH.
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