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PE3IOME

leonoxkute akTopu (NPUPOLHO WAKN TEXHOreHHO TpaHcthopmupaT nuTocdeparta), Ha KOWUTO OpraHW3MuTe pearvpat 4pes ajantauuv  morat ga bbaar
pa3rnexaaHmu Kato ekonoro-recnoxku puckosn daktopu (EP®). Te npeanssuksat Gonectin 1 xopata, NOATUCKAT CNOCOBHOCTUTE fia KUBEAT HA (OUTO-, 300-1 MUKPO
ekonornynmuTe rpynu. [lHec rmaeHuTe macneposatenu Ha EP® oTAenaT mbpBOCTENEHHO 3HAYeHME Ha M3y4aBaHETO HEraTMBHOTO BNMSHWE HA TEXHOTEHHUTE
(reoxvmnuHm, n3ndHI) thaktopu. XKMBIUAT KOMMOHEHT Ha ekocucTemata obaye € NOANOKEH Ha HEeMpeKbCHAT HAaTUCK OT eCTECTBEHNTE FEOXMMUYHM W re0(U3NYHN
thakTopu. TAXHOTO CMHEPrUYHO BMUSHWE Npeau3BMKBa NOATUCKAHE Ha CTEMeH Ha koMcopT B ChluecTByBallaTa ¢nopa 1 chayHa nopaay KoeTo eBoniouMsTa Ha
nutocchepata n 6Buocchepata crasa B Onmska B3aumoBpb3ka. Cropea cucTematvkata Ha  MEAMLIMHCKO-eKONOrMYHWUTE, BUOXMMUYHMTE, TeonoXKuTe,
XMOPOreonoXKATE AaHHM, NOYBMTE, CKanuTe, NpscHaTa BOAa Ha Pycus 1 Ha [pyri CTpaHW, He ce ocurypsisat CTabuneH npuem C xpaHaTa Ha Lienus CnekTbp
Xu3HeHoBaxHW enemeHTH (I, F, Ca, 1 gp.). Kato dyHKUMOHaNH 3aBUCMMOCTYU B cucTemata “nutocdepa-cnopa u ayHa’, reonoxkute daktopn Ha EP® morat ga
Obpat nogpasaeneru kakto cneaga: | — ekonoro-rexoumuyny, Il —enokoro-reocpusnyecky n |l — exonoro-reoAMHamMnYHI; Copes BPEMETO Ha BIMSHIUE (MOCTOSHHM,
BPEMEHHM W KpaTKOBPEMEHHM); cnopez 0BNacTh Ha BAMSHUE (MECTHU, PEr1OHanHN v rnobankm); cnopef U3TOYHMKA Ha Bb3HUKBAHE (MUTO-, XMAPO, aTMOTEOXUMUNYHI)
W CMIOXHMS TUN cnoped dopmaTta Ha eKonorMyHust HocuTen (puto-, 300-, aHTPOMOLEHTPU W Komnnekcw).MpoBeseHNTe KOMMMEKCHW W3CnefBaHns KakTo Ha
€CeCTBEHMTE, Taka 1 Ha TPaHC(OPMUPaHUTE PErVIOHM NO3BOMK fia C& OTKPUAT MECTHUTE W pernoHanHn EP®. TaxHOTO no3HaBaHe AaBa Bb3MOXHOCT Ha PernoHamnHo
HMBO fia Ce Nodobpy Ka4ecTBOTO Ha BaXHUTE XpaHWUTENHM NPOAYKTH (3aeaHo ¢ NopobpeHne 3non3BaHeTo Ha NuTeiHaTa BoAa) W Aa Ce N3BbPLLM YeaHaKBABaHE Ha
€CTECTBEHWUTE W TEXHOTEHHM BNAHUA Ha EPO.

BBbBEJEHME noacuctema, ekoreocuctemara MOXe fAa Ce OTHECe KbM

kaTeropusita Ha ekoreonaToreHHa.

BUOTMYHMAT KOMMOHEHT Ha ekocucTemaTa e MOAMNOXEH Ha

HenpekbcHaTO 0BeAMHEHO Bb3AeNCTBME Ha pa3nuyHK abuo- Brivskata HeraTMBHAa (DYHKUMOHamHa Bpb3Ka, KOATO
TUYHN PaKTOPYN (KNUMATUYHKM, aTMOCKEPHU, XMOPONOXKKN, KOC- CbllecTByBa Mexay abuoTUTHUTE 1 BMOTUTHWU KOMMOHEHT
Mudecku, reonoxkn u gp.). Ctatusta e dokycupaHa Bbpxy npeam3BukBa (POPMMPAHETO Ha EKOreoCMCTEMM OT PasinyHu
aHanm3 Ha 3aBWCWUMOCTTA Ha XM3HEHOBAXHWTE BeLLECTBa OT MepapXMiHu HWBA — MECTHWM, PEernoHanHu unn rnobanHu.
CTPyKTypaTa W CBOMCTBATA Ha NUTOCHEPHMTE BeLLeCTBa. lMpumep 3a pervoHanHa ekoreonaToreHHa cuctema B Pycus ca
Buoxummynute  30HM (pur.1). Tpobnemuust gedmunt Ha
FeonoxknTe  haktopu (ECTECTBEHO UM TEXHOTEHHO KM3HEHOBAXHM 3a (hropaTta, (payHaTa M YoBeKa eneMeHTH B
TpaHcdopmmupat nuTocdepata, YMUTO OpraHu3mMu pearupar KOMMOHeHTUTE Ha ckanute (J, F, Zn, Se u Ap..) e npumep 3a
ype3 aganTauus) MoraT fa ce pasrniexgar kato gakTopu Ha rnobanHo BnusiHWe Ha npupogata, obxsalat Eepasus u gpym

€KOMOro-reonoXkn puck. Te NpuymuHaBaT 6onectn u y xoparta, cTpaHu [4].

noaTuckaT crnocobHocTTa Aa ouensiBaT BbB (PMTOLEHO3aTa,

300L€HOo3aTa M MUKpOOMOLiEHO3aTa M TsXHaTa CMbpTTa B Pasrnexgaiku TMna Ha GUOHOCUTENUTE MOXEM [a FOBOPUM
KPUTUYHW CUTYaLuK. 338 MWUKPODWOLEHTPUYEH, (PUTOLEHTPUYEH, 300LEHTPUYEH,

AHTPOMOLIEHTPUYEH M KOMMEKCEH TUM CUCTEMM.
Mo Bpeme Ha eBonoLuMaTa Ha nuTocdepata u buocdepara,
B pesynTtar Ha WHTErpupaHOTO BMWSIHWE HA XM3HEHOBAXHWUTE Cuctema OT CbBpemeHHW kputepum [3, 5, 6,12, 13] 3a
BeLLecTBaTa Ha reouanyHUTE, reOAMHAMUYHN U TEOXMMINYHN OLEHsIBAHe KayecTBOTO Ha abuoTWyHUTE W BUOTWUYHK
noneta, ce cdopmupa ce 3gpaBa (hyHKUMOHANHa Bpb3ka B KOMMOHEHTW € nokasaHa B Tabn. 1. TAXHOTO KOMynaTWUBHO
cuctemata "nutoctepHu BewectBa - YOBeK', KOATO € u3rnonasaHe noseonsBa Aa ce Hanpasu 0606LUueHa ekonoro-
noHacrosiLem e ukcupana [14-17]. reoXMMUYHa OLeHKa Ha TepuTopuUTe 3a  pasnuyHUTe
npeacTaBuTeNn Ha cnoparta 1 ayHata.
Ekonoro-reonoxkata cuctema ce npuema kato kommnrnekcHa
OVHaMMYHa OTBOpPEHa CUCTEMA, B KOSTO MOLCUCTEMHUTE MMa TpM HMBA Ha WHTEH3MBHOCT Ha BIMSHWE Ha
€NTEMEHTY (M3TOYHULM HA Bb3AENCTBUE, TEONOXKIM KOMMOHEHTY HeraTiBHUTE abMOTUYHM CUCTEMW BbPXY OMOTUYHUTE CUCTEMM,
Ha NpupofHaTa cpeda, EKONMOrMdeH HOcUTen) ca  TSCHO KOMTO CbBMagaT C pefa Ha NMTOCEPHUTE KNacoBe, MPUETH B
cBbp3aHu. [7, 14]. eKoroxKkaTa reororus, CBbp3aHu ¢ yCrnosusTa B ekocuctemara
[11, 14]. EkoreonaTOreHHUTE CUCTEMW OT MbPBO HWBO Ha
AKo B eko-reocucTeMara ce nosiBAT HeraTMBHU BPb3KU AOPU BMMSHME CbOTBECTBAT Ha Krmac YCrOBHO-3a40BOSNTENHN
MeXOy eauH OT KOMMOHEHTUTE Ha nuTocdeparta v dnopata u YCNOBUS Ha NUTOCGAPHUTE KOMMOHEHTU M EKOCUCTEMHM 30HU
thayHata, T.e. nosBata Ha abwotuHa u  BMOTWMYHa Ha puck. EkoreonatoreHHWTe CMCTEMM OT BTOPO HMBO Ha
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Bb3AENCTBME Ca afeKBaTHW Ha Knac He3aJoBONUTENIHU
YCOBUSI Ha NMTOCKEPHUTE KOMMOHEHTW W eKocUCTEMHaTa
30Ha Ha Kpu3a. ExoreonaTtoreHHUTE CMCTEMM OT TPETO HMBO
CbTOBETCTBAT HA KMac KaTacTpohanHu  ycroBus Ha
nuTocepHUTE  KOMMOHEHTM UM EKOCUCTEMHATa 30Ha Ha
Oencrsue.

e

o

Tt

SRS e
o

= Ak B8, (0] B [0 E2; B S
k) (8], [0]:[e], (2] s[@],[a],,[®])s[<3); o

[ 1 (O 1o (B Lo B ol Toy [ 5[ ] [ 8 ] [ Sa[ S ]9

=

Queypa 1. CxemamuyHa kapma Ha bUOXUMUYHO

mepuomuasHo deneHue Ha Pycus u cecedHume cmpaHu [8]
| - Buo2eoxumMu4HU 30HU (pPe2UOHU Ha buocghepama) u 30Ho8U obracmu (30HU
nodpezuoHu Ha 6uocghepama).

1 - 4 - Tallea- 2opcka HevyepHo3eMHa 30Ha [obnacmu: 1 - 6edHa Ha Co, Cu, J,
Cau P, 2 - 6edHa Ha J u Co, 3 - boezama Ha Sr, 6e0Ha Ha Ca, 4 - ¢ HopmanHo
cvObpxaHue Ha Cu u Co, a cbuwjo u oboeameHa c B u Sr ebpxy 3ampb3Hanu
no4gu (a3oHamHu obnacmu)).

5 - 2opcka cmenHa u cmeneHa YyepHo3eMHa 30HU (uma obracmu om cugu
0BbpsecHU U oNMUHHU noysu, 6edHU Ha J).

6 - 8 - Cyxa cpepa, nonynycmuHHa usiu nycmuxHa 3oHa (obnacmu: 7 - 4ecmo
¢ HedocmambyHo CbOBLPXKaHUE Ha J, ¢ usnuwbk Ha Mo u SOZ; 8 - o6ozamen
¢ B; uma obnacmu, 6e0Hu Ha J.

9 - lMnaHuHcKu 30HU (cpewam ce obnacmu, 6edHu Ha Co, Cu, Ca; obnacmu
6e0Hu J ca wupoko pasnpocmpaHeHU).

Il - AsoHanHu obnacmu (a3oHarnHu nodpeauoHu Ha 6uocgpepama). Obmacmu:
10 - boezamu Ha Co; 11 - bedHu Ha J u Mn; 12 - boeamu Ha Pb; 13 - Boeamu
Ha Mo; 14 - boeamu Ha Sr u Ca; 15 - boeamu Ha Se; 16 - ¢ npomeHnUgo
cvomHoweHue Ha Cu, Mo, Pb; 17 - boeamu Ha U; 18 - boeamu Ha F, 19 -
Boeamu Ha Cu; 20 -C HenocmosiHeH 0bmeH Ha Cu; 21 - boeamu Ha Ni, Mg, Sr,
6edHu Ha Co, Mn; 22 - bozamu Ha Ni.

AKko mpocnegMMm  HeraTMBHOTO BIUSIHUE HA  €KOMOoro-
reoXUMMYHMTE (haKTOpU Ha puck BbpXy 6uotata Ha
TEpUTOpUsTa, MOXEM [a TOBOPUM 3a ekoreonatorpadicku
CUCTEMM C reOXMMUYHA CrieLuanmaauums.

Ako naToreHMsTa Ha ekoreocucTemMata Cce Onpeens
OCHOBHO OT €KONOro-reoM3nyH1 Nk eKornoro-reoanHamMmnyHm
PUCKOBM (haKTOpK, HUe WUMame paboTa C eKoreonanoreHHM
cucteMn ¢ reodmsMdecka UMM TeoAMHaMuYecka
cnelLyanusaums.

Hait-uecto obaye wumame o00eauMHEHO Bb3OENCTBME HA
€KOMOro-reoAMHaMMYHUTE, EKOMOrO-Te0dM3NYHUTE M EKOMOTO-
reoXMMUYHMTE hakTopu Ha puck. Moxe ga ce rosopu 3a
CMHEPTUYHM eKOreonaToreHH! CUCTEMU, B PAMKMTE Ha KOMTO ce
HabnoaaBaT LWKMPOK CMEKTLP HEraTMBHU BUONOMMYHI peaKLum
Ha XuBWUTE oOpraHuMamu. EkoreonaToreHHWTe cuUCTeMM ca
nofpasdeneH Ha TpU Khaca: ecTeCTBEHM, ecTecTBEHo-
TEXHOTEHHU W TeXHoreHHW. [lo-nogpobHo Lie pa3srnegame
FOPEU3NIOKEHOTO Ha MpKUMepa Ha eKoreonaToreHHU CUCTEMU C
FEOXMMMYHA Creuuanuaauns 1 LWe aHanuanpame MexaHuama
He [OuarHocTupaHe Ha (pakTopute Ha EKOMOro-reOXMMMYeH
pUCK, KOMTO WMaT BoAewa pons 3a (OpPMUPAHETO Ha
ekoreonarorpagckuTe cucTeMu c reoxummyecka
cneyuanusaums. B 3aBUCMMOCT  OT  KOMMOHEHTa Ha

nuTocdepata -pakTopbT, WUrpaely BoZella pons B eKOonoro-
FEOXMMMYECKUS  PUCK,  ekoreomaToreHHata cuctema  ce
knacuduumMpa  KaTo  NUTOreOXMMUYHA,  XWOPOTEOXMMMYHA,
aTMOreoXuMUiHa Wi OT criokeH Tun. TpsibBa pa ce
otbenexu, 4e cneuudukata Ha rpagckus  pamoH e
HapyLIEeHWETO Ha TponWU4HaTa BPb3Ka. ECTBEHO-TEXHOreHHUTE
€KOreonaToreHHW CUCTEMU OT CMOXEH TUN Cca Mo-4ecTo B
rpagckute paioHu. Tosn TUM CUCTEMM Ca Pa3npOCTpPaHEHM
HaBCAKbe B  [paHUUMTE Ha  [PpajckuTe  TepuTopum
(Exatepunbypr, Mockesa, Hopunck, Cant Metepbypr v ap.) [9,
10,11,18].

Tabnuua 1. Cxema Ha OLEHKa Ha reomnoXK1TE CUCTEMM
5 z 30Ha Ha paspywasaHe Ha exocucmemama
E & Hopmar Puck Kpusa Bencrave
3 3 a
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As Cd Cr Pb Ni Hg Sb cbabpxaHus BbB chypaxa 1
nocesuTe (no-ronemu MPL, mbti)
11-1-5 | 1,55 | 5-10 | >10
CbabpkaHue Ha eNeMEHTH B CyX0 Terno: a) NUCToBe oT
6pe3a; b) B urnuukute Ha 6op, mglkg
a) 10-30 30-50 50-130 > 130
b) 10-30 30-70 70-100 > 100
5 HwBO Ha akTVBHUTE MUKpoOK B Bromaca
S = (Hamanexve B 6poi MbTH)
g8 <5 5-10 10-50 > 50
=
X [lomalLHy XuBOTHY, %
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Psako CryyaiHo PeposHo 06uo

<10 10-20 20-50 > 50

NBOTHU

s Pb cbabpkaHne B GMOKOMMOHEHTH
Q (c - B kpbBTa, Mkg/100 ml; d — B kocaTa kg/g)
g 09 [ 1519 15-44 >45
d) 9,8+19 8 | 2 30
3abenexxu: Kputepunte ca NpeacTaBeHN CENeKTUBHO; ZC —
Obwo cbabpxaHue Ha BpepHute enemeHt; MAC -
MakcuMmanHo paspeleHo HuBo; MPL -  makcumanHo

[OMYCTUMO HUBO

EavH oT npo6nemuTe Ha eKonoro-reonoXKk1Te 13cneasaHus
e OTKPUBAHETO U KapTUPaHeTO Ha eKOmMOro-TeOXMMUYHINTE
(haKTOpY Ha pUCK (ECTECTBEHM 1 TEXHOTETHHI), KOUTO MoraT Aa
ce O0TpasaT KaTo MaToNOXKO pasBMTUE BLB chriopata U
(hayHata. MUHAMANHOTO MHOXECTBO NapaMeTpu 3a KOHKPETEH
pervoH We Obae ONpedeneHo uypes Tuma Ha HEroBOTO
(YHKUMOHANHO W3non3BaHe M CrnocobHO Aa pasnpocTpaHm
€KOreonaToreHHUTe CUCTEMU KAKTO C W3MULWBK, Taka M ¢
[EMEKTN 1 OTKIIOHEHWS! HA XUMUYHUTE ENIEMEHTMU..

ObuyaiHa npakTka NpW OMpedensiHe Ha rpaHuunuTe —
BMCOKM KOHLIEHTPALMM HA TOKCUYHM CYBCTaHLMW B NUTENHNTE
BOAM U XpaHuTe, € Aa ce npeHebpersat JOCTUXEHUSTA Ha
Ouoreoxummusita B obnacTta  Ha  HUCKMTE  MparoBu
KOHLEHTpauum Ha 6uounHUTe (KU3HEHOBAXHM) eneMeHTH,
KoeTo e marybHO 3a 3apaBeTo Ha HauusiTa. [lasapbT Ha
€CTECTBEHU XpaHW, Npou3BeLeHN B Pycus, 3aemHo ¢ apyrute
coumanHu aktopu e eaHa OT MPUUMHUTE 3a  PS3KOTO
BriOLLaBaHe Ha 30PaBETO Ha HaceneHueTo. MNopaan aHapxusTa
Mpu BHOCA HAa XPaHWTENHM MPOAYKTW, HECLOTBETCTBAW Ha
pervoHanHuTe 0co6eHOCTM M haKTOpPU Ha EKONOro-re0XOMMYeH
pUCK, € Bb3MOXHO Aa Ce MOSIBAT M3KYCTBEHO reHepupaHm
XPaHUTENHU EHOAEMMM, KOUTO Ca BTOPUYHO HAmOXeHW Ha
npupogara.

lMo3HaBaHETO Ha MECTHUTE (*)aKTOpM He eKonoro-rexnmnyeH
puUCK no3BoNnABaT Ha perMoHanHo HWMBO [a Ce Harnacsasa
Ka4eCTBOTO Ha BHECEHWUTE XPaHWUTENHWU NPOAYKTU (3aep,Ho C
KopeKkuuAatTa Ha n3nonssaHuTe NUTENHM BO,CI,M); [a ce M3BbpLIN
CbLLO WM3paBHABaHE Ha Bb3AENCTBNETO Ha npupoaHuTe u
TEXHOIEHHN (baKTODVI Ha eKOJ10ro-reoXmmMn4eH puck.

BuobT Ha ekoreomaToreHHWTE CUCTEMM Mpedonpenens
PECYPCHUSI MOTEHLWan Ha pervoHa, HeroBoto (PYHKLMOHANHO
M3MON3BaHe M HWBOTO Ha MUHepanuTe, Heobxogumu 3a
MWHUMU3MPAHETO HA HEraTMBHOTO BMMSHWE HA 4acT oOT
nutocepata Bbpxy buotara.

Heka pasrnegame eguH  npumep
ekoreonaToreHHa CcucTema, passuta B
akcmanHata 3oHa [onam Kaskas.

Ha
rpaHuunTe

TEXHOreHHa
Ha

Ekonoro-reonoxkute uacnegsaHns npeLcTaBsT KOMMMEKC OT
€KOMOro-TeOXUMUYHY,  EKOMOTO-Te0PU3NYHI,  EKOMNOrO-anHa-
MWYHM, NEN3AKHO-TEOXMMUYHYN, BUOTEOXMMUYHY, MEOMLIMHCKO-
€KOMOTMYHM M COLMAnHO-EKOMOTMYHM  M3CNeaBaHus.
OcHoBHaTa Len € OnpedensHeTo Ha ecTecTBEHOTO W
TEXHOTEHHO TEOXUMMYHO [EHACTBME BbLPXY CLCTOSHUETO Ha
cnopata u chayHaTa W 34paBeTo Ha XopaTta. TeXHOreHHuTe
aHoOManuMM umaT NOSIMKOMMOHEHTEH CbCTaB, Taka Ye ce
13MON3Ba WHTErpUpaH nNapameTbp Ha 3aMbpCsABaHETO (Zc) 3a
OleHsIBaHe CTenmeHTa Ha 3ambpcsBade [1, 2], [pw
W3BBPLUBAHETO HA EKOMOTO-TEOXMMWUYHUTE U3CrefBaHus e
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HeobXoaMMO f[a Ce W3Non3Ba KpuTepuil 3a OLeHka Ha
oKomHaTa cpega OT no3unuMsaTa 3a 34paBeTo Ha xopata.
Pasrnexgaiks obljata KOHLUEHTpauus Ha TeXKM MeTanm B
nousuTe (Zc), € cb3padeHa 4-CTeneHHa ckana 3a OLeHKa Ha
cuctemata “noyBa-4oBek” B MUHHUS PervoH TUpHSyL.

Llenta Ha  €KOMOro-recnoXkuTe  W3cnedpaHus e
OCUrypsiBaHETO Ha ekomnoryHa 6e3onacHOCT Ha HaceneHmeTo.
EnemeHT Ha eKomnoro-reornoxXKkuTe M3crnefBaHns e reonoxko-
FEOXMMWYHOTO  M3ydyaBaHe. [TbpBOCTENEHHa 3afjaya Ha
€KONOro-reoXMMIYHaTa OLeHKa B YCRoBMsITa Ha Nutocdeparta
€ OonpefensHeTo  Ha  MATOreHHUTe  FIUTOrEOXMMMUYHM
(TEXHOMMTOreOXMMMYHM) aHOManUK, KOUTO OKa3BaT HeraTUBHO
BMMSIHWE BBPXY CbCTOSHWETO Ha OuoTaTa M 3apaBeTo Ha
xopaTta, paspaboTBaHe Ha OOEKTMBEH KpuTepuii 3a
onpegensHe Ha 06rmacTuTe ¢ pasnUyHO EKOMOro-re0XMMUYHO
HWBO Ha cpeaara.

OcHoBHaTa Len Ha Ta3n pabota 6e pga ce paspaboTsar
MeToaN 3a [OKYMEHTUpaHe Ha eCTeCTBEHUTE U TEXHOTEHHM
FeOXMMUYHM (DAKTOPW Ha EKOMOrMYeH PUCK 33 MUHHUTE
pervoHun. 3a NOCTUraHeTOo i ca peLleHn MHOXeCTBO 3adaun: 1)
TUHWU3MPaHM Cca PaloHWTE MO EKONOro-reCNOXKA YCIoBUS; 2)
OnpeaeneHn ca TUMoBETE, MOATUMOBETE, BUAOBETE €KONOro-
FE0NIOXKM CUCTEMW NO BUOTUTHM KM abMOTUTHM NapameTpu; 3)
€KOJOro-reOXMUYHOTO pasrpaHYeHne Ha panoHa.

B paitoHa ca ycraHOBeHM 12 Tuna eKOMoro-reonoxXKm
cuctemn, 31 MOATMNA  EKOMOrO-FEOXMMWUYHM  YCrIOBWS,
0BycrnoBeHn OT eCeCTBEHO-TEXHOreHHN akTopu. OCHOBHUSAT
(akTop Ha ENoXKM PUCK B perMoHa ca €ecTeCTBeHWUTe
aHoManuu u TexHoreHesnca. CbCTaBbT Ha 3aMbpecuTENUTE €
OnpefeneH OT CbCTaBa Ha pyauTe U TEXHUTE HOCELLW cKarnu.

TexHoreHHUTE aHOManuu UMaT efleMeHTEH CbCTag, Taka Ye
o0WMsT hakTOp Ha KOHUEHTpauus ZC e Hail-MonesHusT
(haKTop 3a OLeHKa Ha CTeneHTa Ha 3ambpcsiBaHe. dakTop 3a
3aMbpCABAHETO C MeTanu e cymarta Ha KoeUUUEeHTUTe Ha
KOHLIEHTpaLWs Ha MeTann C u3BexgaHe Bpos Ha meTanute,
pegyuupaH [0 eavHuua. Tosn aktop TpaguUMOHHO ce
“3Mnon3ea 3a onpefensHe HUBOTO Ha 3aMbpcsiBaHe, HO Oe3
aHanu3 Ha Bpb3kaTa B cuCTeMaTta ‘MUTOTEXHUYecKa cpefa —
yoeek”. Toi moxe pa 6bhe M3NON3BaH KaTo CTaHAapTeH
KpUTEPUIA 33 eKONOro-re0XMMUYHUTE YCROBMS U Lie MO3BOMM
[ia Ce OLEHW cuTyauusTa OT Mo3UUMS Ha BAMSHWETO BbpXY
30paBeTo Ha YoBeka. BbaMOXHO e fja ce u3Befe v Bpb3kaTa B
cucTemata “novysa-yoBek” cropeg 4-cTeneHHaTa ckana 3a
OLieHsiBaHe.

Hait-BaxeH € ¢hakTopbT Ha reoxummnyHa genHoct (OF[) kato
XapakTepeH Mpu3HaKk 3a Bb3MOXHOCTTA 3a BEretMpaHe Ha
CbOTBETHUSI TUM [O aKkyMyrnupaHe Ha MUKPOereMeHTU.Toau
taktop Moxe fga O6bae AedmHMpaH Kato cyma OT TbMHUTE
KOHLEHTpauun (koeduumeHTn Ha GuonornuHa abcopbumsiAh)
Ha enemeHTMTE B NenennTe oT NpeanpusTusTa.

Kato npumep e 6bae pasrnedaH paiioHa Ha rp. TupHayy,
(CeepeH Kaskas, Kapnato-bankaHa, 6aceiiHa Ha p. BakcaH).
Vi3y4eHn ca NNaHWHCKMTE MMHHW PaliOHMW, XapakTepuaupaLy
Ce C HanuumMe Ha MaTOrEeHHU ECTECTBEHU U TEXHOTEHHM
aHomanum (bopucenko E.A., 1970; Anekceenko B.A. 1990;
AsecanamoBa 1992, 1996; aepuneHrko, 1993; bapabowkuHa
& Uwnmar - 2000;). WrpHsyukata  BMCOKA  MAaHMHCKO



bapabowrkuna T. TEOQ/IOXKN ®AKTOPU HA EKOITOTMYECKUA ...

BON(PaMOBO-MONMOAEHOBO Mofe e Ha BUCOUMHa okono 1,5 km
Haf AonuHaTa Ha peka bakcaH. PaloHbT ce xapaktepusumpa ¢
OCTPW Bb3BULIEHUS C aDCOMIOTHU BUCOUMHI U LUIMPOK CMEKTBP
nensaxm — CTeNHW W MNAHUHCKO-NMBagHN [O CTbKIEHO-
Mopcku. ToBa npegonpenens XeTeporeHnsTa Ha OKonHaTta
cpefa, nonmapalla B paiioHa Ha BnusHWe Ha TypHsyukaTa
MWHHa pabpuka. Pabpukata ce CbCTOM OT KOMMAEKC OT
OTAenHU npeanpuaTus 3a 4obus u npepaboTka Ha Bondpam-
MONMOAEHOBN pyOu: Kapuepu 3a OTKPUT [O6MB, MUHM W
oboratuTenHu (abpukm CbC CKNagoBe 3a KpaHns NpoayKT.

TexHoreHHUTE aHoMamun ce opmmpaTr B pesynTaT Ha
MeXaHU4HU, BOQHU WK Bb3OYLWHO NMPEMUHABAHE Ha MaTepuarn
Mo BpeMe Ha eKcnroaTupaHeTo Ha BOngpam-mMonMbaeHoBOTO
rnone M TEXHOMNOTUYHMSA UMKBbN: (1) OTCTpaHsiBaHE Ha ronsm
obem ckanu no Bpeme Ha pa3paboTBaHETO W CKMaaMpaHeTo Ha
pynaTa; (2) paspyLuaBaHe Ha KpanHuTe Croese Moj BNSHUETO
Ha €PO3WOHHM NPOLIECH (epo3us, KanHu notouu, eonaums); (3)
paspexgaHe Ha HepaduHMpaHuTe BOOM 0T  MMHaTa,
oboratutenHata abpuka u kpanHus M (4) HacunsaHe Ha
W133eTUTE CKaNN BbB BCUYKW CTEMEHN HA TEXHOMOXKaTa BEpUra.
Te3n NpUYMHM rapaHTUpaT MHTEH3MBHA TEXHOTEHHA MUrpaLust
Ha MaTepwuana.

CbCTaBbT Ha TEXHOreHHWTE MOTOLM Ce XapakTepuaupa C
MonuenemMeHTHa  napareHeTMyHa  acouuauust  (bucmyr,
monnbaeH, BondpaM M OrpaHUYEHO  KOMMYECTBO  Kanam,
apceH). MacneaBaHn ca ronemuTe W3NUWBLUM Ha Kanai B
TpeBuTe cpeg TexHoreHHata aHomanus: 30-300mqs/kgs w
noeeve. buoxumuyeckute opeonn ot Mo mMmaT KomnnekcHa
CTPYKTYpa M NpocTMpaT No [AoNnwWHaTa Ha peka bakcaH.
KoHdpurypauusita UM e acCUMETPUYHA W HaR-roNeMnTE JIoKanHM
aHOMammMM ca Ha neBust Opsr Ha pekata, KbOeTO TEXHUS
KOHTPacT ce yBenuyaBa B palOHa Ha WHAYyCTpWamnHuTe
npeonpusatus  3a  JobuB 1 oboraTsBaHe Ha  pygarta.
BbamoxHoCcT 3a MonmbOeHo3n CblyecTByBaT B ronemu
KONM4YeCcTBa OT MPAaroBUTE KOHLEHTPaLMKU Ha kanai B TpeBuTe
6-14 mgs/kgs m3uncneHu 3a cyx matepuan cnopeg Kosancku
(1974). ToBa e MbpBUST CTAHAAPTEH KPUTEPWIA 3a ONpeaensHe
Ha EKOMOMMYHOTO MONOXEHWe B paiioHa Ha peka bakcaH.
BuoxumnyHnte  npouec npu  BosanHuumte obaye ce
KOHTpONMpa OT KOMMNekc oT enemeHTw.  Hanpumep, Cu
cnomara fja ce Hanpasu u3B0o4 3a Mo OT opraHuama, KOWTo
pemyLMpa HeroBus Tokcu4eH edoekT. Taka BpbakaTa mexay Cu
W Mo KOHUEHTpauuu B TPEBUTE W CTeNeHTa Ha TEXHUS
ecTecTBeH DanaHc ce M3NOM3BaT KaTo BTOPUYEH CTaHLapTEH
KpUTEPMM 3a OLEHKa.

Halt-HeusrogHata cuTyauuss e OTKpUTa 3a paiioHa Ha
TuhsikukaTa cabpuka, No KOMyHWKauumuTe oT oboratuTenHata
thabpukata v B cknaga bunum.

Moxem pa pasrnegame obuwms aktop Ha TOKCUYHUTE
€EMEHTHW KOHLEeHTpauun (ZC) kato TpeTu CraHgapTeH
KpuTepuii oueHka. Toit Bapupa ot 16 go 128 B pailoHa.
Mopagn TOBa MO Hero MoraT [fa Ce pasnos3HasT
MHEYMOKOHMO3M, XPOHUYHW MenenHn OpoHXWUTM, nenemnHu
napuHoapuHriUTU  KaTo  TUNMYHM  MPOcheCHOHAMHN
3abonsBaHMs B TO3M paiioH, kouTo ce HabnogasaTt npw
TEXHOreHHU aHOManuu 1 3anpallaBaHe.

OcobeHocTUTe Ha TEYHUTE W TBBPAM KaHamu Ce OCHOBaBaT
Ha (DakTopuTe TrONAMO CbAbPKAHWUE Ha KENS30, TEXKM

MeTanu, MUKPOENEMEHTHN CbeVMHEHNS Ha JHHHOTO yTasBaHe
(npeobnapasatr Mo, W, Bi, Sn). Te umat pasnnyHa cTeneH Ha
OTKMOHEHME OT ecTecTBeHaTa cpeja nog BIWSHWE Ha
habpukata. TEXHOTEHHUST MOTOK OT AMAY3HW ENeMEHTH
(Texkn MeTanu) B AbHHUTE OTNaraHUs ca  CUIHO
AEHOMMHMPaHW W Mo-AbhroTpaitHu. Taka ce  dwmkenpat
3HAUMTENHM NPOMEHM Ha XUMWYHUS U COMEBU CbCTAB Ha
BOAWTe Ha peka bakcaH B orpaHWyeH pailoH nof ckrnaga
Bunum u Mmanku B MecTaTa , KbAeTO HSIMa MUHHW BOAM.
KOHTpacTHM  reoXMMWYHM aHoMamuu UMa B JOMHWTE
OTNOXeHUs. Te ca UKCHUPaHN OT YBENUYEHME Ha CTEMEHUTE
Ha KOHLEHTpaUWs Ha EeNeMeHTUTe W paswWwupsBaHe Ha
napareHeTUYHUTe acoumauunm C 3HaYMTENHO Ha Bondpam,
mMonnbaeH, kanalm u OucmyT. Tesu eneMeHTU He 3aemat
nugepckarta nosuuust B okonmHuTe obnactu. WHTEH3MBHOCTTa
Ha aHOMarmuuTe Mo TEYEHWETO Ce MPOMEHS B 3aBMCMMOCT OT
HOBMTE MOPUMM OT MHAYCTpWUanHaTa kaHanu. Obwara creneH
Ha akymynupaHe Ha eneMeHTUTe cnaga C YBENuYeHue Ha
pa3CTOSHMETO OT WHAYyCTpuanHata 30Ha. [loTokbT €
Andy3noHHn cneay e okono 10 km.

ma gBa OCHOBHW chakTOpa, KOMTO BNUSST HAa MECTHWUTE
HWBa Ha 3aMbpCsiBaHe B JONMMHATa Ha peka bakcaH, kouTo
pednekTMpat Bbpxy obliaTta oOueHka Ha BIMSHWETO Ha
TupHstyukaTa Bondpam-monnbaeHosa abpuka.

TbpBMAT € MNPOHWUKBAHETO HA MPaxoBWUTE BbBIHM OT
abpukata  BbB  Bb3gywHUTE  TeuyeHus.  [pouecwbT
NpencTaBnsBa HapacTBaHe Ha MoOgyna Ha TEeXHOreHHO
BNUSHWA BbPXY OKOMHaTa cpeda v Boau A0 opmupaHe Ha
NEJOrEOXUMUYHN aHOManuM C akyMynupaHe Ha efneMeHTu C
BMCOKA AECTPYKTMBHA akTuBHOCT (Bi, Sb, As, Mo, V u ap.).
lMeHHUTE nuwen ca MHOuMKaTop 3a sBneHneTo (Aeecanamosa
1996).

BropuaT e ycTaHOBSIBAHETO Ha WHAYCTPWAmHN 13nyckaHus
(TexHOreHHM KaHanu) oT pabpukata BbB BOAHMSA MOTOK Ha
peka bakcaH ¢ hopMupaHe Ha XMOPOreoXMMUYECKN aHOManum
U Ouy3HN Opeonn B AOMHUTE OTROXEHMs. Tosu hakTop e
pasrnegaH no-rope.

M3bpaHu ca Tpu knaca eKomoro-reoXMMMYHW YCMoBUS B
paiioHa 3a aHanuaMpaHe Ha BCUMKW CTAHAAPTHW KpUTEPWM 3a
OLeHsiBaHe:  3a[0BONMTENHM,  YCMOBHO  3a[0BOJSIUTENHN,
He3a[OBONUTENHM  YCMOBWs, KOWTO  CbOTBETCTBAT  Ha
CTaHAAPTHUTE, PUCKLT M KDUSMCHW EKOMOTUYHU 30HMU.

MbpBaTta 3oHa (I) — ekomoruyeH cTaHzapT (ycnoBus Ha
OKONMHaTa cpega) € Ha pasctosHue noeeve ot 10 km ot
abpukata M BKMIOYBA  palioHa KbAETO  €CTEeCTBEHU
FEOXWMUYHM MaTOTEHHU aHOManuMU W TEXHOTEHHW YCrOoBUS
npakTyeckm nunceat. CToWHOCTTa Ha 0Owwmsa chaktop oT
enemeHTuTe e no-mambk ot 16. HuBOTO Ha 3abonssaHe Ha
HaCeneHneTo € B CPEAHUTE CTAaTUCTUYECKN MPaHNLM.

Bropata 3oHa (ll) — e ekomornyeckn puckoBa 30Ha,
obxBalyalla KakTo eCTEeCTBEHWTE MaTOreHHW reOXUMUYHU
aHoManuu, Taka obnacTuTe  Ha YMEpEHUTEe TEXHOreHHM
3aMbpcsiBaHUs. XapakTepusupa ce C HSKOMKO napameTpu:
MoZyn Ha nogasaHe Ha npax (DI) Bapupa ot 1 go 5 glcm Ha
[I€H; KarneHo CbbpkaHue B TPeBHWs npax Bapupa oT 30 fo
100 mgs/kgs npn B3aumoBpb3ka Mo<Cu u ot 15 pgo 30
mgs/kgs npu Mo=Cu; koedWLMEHT Ha MMKPOEeNneMeHTHa
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akymynaums B NeHHUTE nuwen Bapupa ot 5 go 20; cToiHocT
Ha BrnoxummyHata aktuBHOCT (GAF) Bapupa ot 30 go 100 u
KoedULUMEHT Ha MWKPOENEMEHTHA akymynauus B AbHHUTE
oTnaranus Bapupa ot 2 o 10. CtoiiHocTTa Ha 06Lwms akTop
Ha KOHLEHTpauus Ha enemeHTute e Zc=16-32 n uma cpegHo
BEPOSITHOCT OT NOsiBABaHE Ha MonmMbaeHo3n cped fobutbka v
nocneauuy cpen xopara. Mma Cblio OMACHOCT OT eAMHNYHN
3abonsBaHMs  kato  BPOHXMTW M MHEYMOCOHWO3N B
3anpalueHnTe parioHu. ToBa e paioH KbAeTo ChAbpXaHusATa
Ha Kanuit B MNsiKOTO Ha 40BWTBbKa, BbIHATA Ha OBLIETE MOXe
pa 6bae 0b6eKT Ha HenpekbcHaTa NPoMsHa.

Tpetata 30Ha (Ill) e 30Ha Ha kpW3a, YMMTO MPOLECK ca C
KOMMMeKcHa CTpykTypa. [locTurat ce MaKkcuManHu HuBa Ha
3amMbpcsBaHe B Kapuepute, MUHHUTE oboraTutenHun (abpuku
n xpanunuwarta. Obrnactra Ha TO3M palioH e u3cregsaHe B
pagnyc OT CTOTMHA MeTpa OT W3TOYHWKA Ha 3aMbpCsBaHE.
Lianata obnact e wusbpaHa nopagu pasnpocTpaHeHue Ha
BMCOKM HWBA HA TEXHOTEHHU 3aMbPCABAHNS C KOMMOHEHTM Ha
OKOMHacTa cpefa. Xapakrepuaupa ce ¢ Mogyn Ha nogaBaHe Ha
npax, Bapupaly ot 6 4o 16; npoMeHn Ha Mo cbabpkaHue B
TpesHata npax ot 100 go 200 (u Hag 200 6nm3o fo obnacTTa
Ha Bepncteue) npu Bpbaka Mo>Cu; BapupaHe Ha (hakTtopa Ha
MWKPOENEMEHTHO akyMynupaHu B neHHuTe nuwen ot 20 go 50,
cronHocT Ha GAF ot 100 mo 300 (» Hag 300 6nmso go
obnactta Ha Oefcteue); Bapuaumm Ha akTopa Ha
MVKPOENEMEHTHA aKyMynauus B JOMHUTE HATPYNBaHUS MHOMO
Hap 10. O6wwmsaT dpakTop Ha 3ambpcsBaHe e 32-128. Toea e
PaloH C BWCOKA CTEeneH Ha BeposTHOCT Ha OeacTHue ¢
monmnbaeHo3a M npodpecuoHanHu - 3abonsBaHMs  Ha
HaceneHueTo. [poabMKXMTENHUAT NPECTOi Ha AOOUTHKA BbPXY
Tean nacuwa TpsioBa ga Obge cbkpaTeH W NOAMOXEH Ha
CTPUKTHU NpaBmna. bunumckata aenpecus e AoGbP nNpumMep 3a
ToBa. Tam Ca (hWKCMpaHW YBENMYEHWe Ha NOLABMXKHOCTTA Ha
aHNoHoreHHnTe enemeHtn (nog pH= 8,5-9,5), kbaeTo npaxta
BMM3a OT BWCOKO ankanHWTe TMOYBM B  CKMajoBeTe.
WHdunTpaumsta Ha BMCOKO ankanHu Mo- gocturaT kaHanute
OT XpaHunMLaTa 1 ChLLO BNMSST BbpXy TpeBaTa U Morar Ja
npeamsBuKaT MonnbaeHo3a B oOMTbKa.

3aToBa B palioHa Ha rp. TUpHAYL, € pa3nonoxeH B obnact Ha
ekonornyHa kpusa. TpsbBa Oa ce W3BbPLIM WHXEHEPHO-
eKonoruyecka 3alumTa 3a eKornoro-reoXuMMYHo cTabunuavpaqe
Ha cUTyauusiTa B TO3W palioH. HaumnuTe Ha 3awmTa Tpsbsa ga
Oboat dokycupaHn BbpXy HamansBaHe 3arnpallaBaHeTo npw
CMUNAHeTO,  BbHWTE  OT  MuMHHaTa  abpuka  w
NpefoTBPaTABAHETO HA MHCUITPUPAHETO HA TOKCUYHM KaHasmw
oT habpukaTta v xpaHunuwiara.

n3BoaN

MoHacTosILeM 13y4aBaHETO Ha EKONMOTUYECKWS pUCK CTaBa
[MaBHO TEXHOrEHHO TpaHCopMMpaHn TepuUTpun.MpoyyBaHETo
obaye Ha ecTeCTBeHUTE (HaKTOPW Ha EKOMOMMYEH PUCK CBLLO €
OT ronsMo 3HauyeHve. ToBa Ce NOTBbPKAABa OT
€[HOBPEMEHHOTO [elCTBUE HA TEXHOTEHHOTO 3aMbpCsBaHe U
HapacTBaHETO Ha 3ab0nsiBaHNsTa MO 3aBUCELLM OT eKomorusTa
NaTonorin 1 CbKpallaBaHe XMBOTa Ha HaceneHneTo B Pycus n
Apyrm cTpanm ot 6uwBluma CbBeTckM cblo3 (p.1) YcnopeaHo ¢
TOBa T€ CE NPEAM3BMKBAT OT NUKBUAMPAHETO Ha AbpPXABHUTE
nporpamMn 3a pexabunuTauus Ha EeHAEMUYHUTE TEPUTOPUK
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KOMUTO Ce XapaKTepuaupaTr C eCTECTBEHW TEOXUMWUYHW W
reotmanyH1 hakTopn Ha eCTECTBEH EKONOMMYEH PUCK.

Pa3BMTMETO  Ha  CMIOMEHATUTE  EKONOrO-reoXMMUYHM
KpUTEPMM B MPaKTUKaTa Ha MHXEHEPHO-TEONOXKOTO NpOoyyBaHe
LLe NO3BOMNM Aa Ce Knacuuuupat panoHuTe Cropen TexHUTe
€KONOro-reoXMMmn4H ycnosua u no-00eKTUBHO Aa ce oueHAat
€CTeCTBeHUTe N TeXHOreHHU (*)aKTOpVI Ha eKonorn4eH puck.

ToBa wWe no3sonM fa ce paspabotar nporpamu  3a
cTabunusMpaHe Ha pPa3BMTMETO HA MECTHO, PErvoHarHo W
rnobarHo Hu1BoO.
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THE GEOLOGICAL FACTORS OF ECOLOGICAL RISK OF RUSSIA

T. Baraboshkina

M.V. Lomonosov Moscow State University

E-mail: tatyana@geol.msu.ru
ABSTRACT

The geological factors (natural or technogenically transformed lithosphere), which organisms react by adaptations is possible to consider as ecological-geological risk
factors (ERF). They cause sickness of the people, oppression of ability to live phyto-, zoo- and microbocoenoses. Nowadays the majority of the investigators of the
ERF allocate paramount importance to the study of negative effect of technogenic (geochemical, physical) factors. However, the biotic component of the ecosystem is
affected a constant pressure of the natural geochemical and geophysical factors. Their synergetic influence appreciably causes a degree of comfort of existence of
the biota, because the evolution of the lithosphere and biosphere goes in close relation. According to the systematics of the medical-ecological, biogeochemical, geo-
logical, hydro-geological data, soils, rocks, fresh water of Russia and the other countries do not provide stable receipt in with a feed of all spectrum of vitally - import-
ant elements (1, F, Ca, etc.). As functional relations in “the lithosphere — biota" system the geological factors of ERF can be subdivided on a majority as: | - ecological -
geochemical, Il - ecological - geophysical and IIl - ecological — geodynamic by the time of influence (constant, temporary and short-term); the area of influence (local,
regional and global); by a source of indignation (litho-, hydro-, atmogeochemical) and complex type by the form of ecological target (phyto-, zoo-, antropocentric and
complex). The executed complex researches both natural, and transformed regions have allowed revealing the conducting local and regional ERF. Their knowledge
allows at a regional level to adjust the quality of the imported foodstuffs (together with correction of a drinking water-supply) and to promote equalization of natural and
technogenic effect of ERF.

Introduction

The biotic component of the ecosystem tests the continuous The close negative functional connections existing between
integrated effect of various abiotic factors (climatic, abiotic and biotic components cause formation of the ecogeo-
atmospheric, hydrological, space, geological, etc.). The article systems of a various hierarchical level - local, regional or glob-
is focused on the analysis of dependence of a condition of alive al. Example regional ecogeopathogenic of systems of Russia
substance from the structure and properties of the lithospheric are the biogeochemical zones (fig.1). The problem deficit in

substance. components of rock sphere members vitally indispensable for a
biota and person (J, F, Zn, Se etc.) is an example of global
The geological factors (natural or technogenically trans- nature encompassing Eurasia and other continents [4].
formed lithosphere), which organisms react by adaptations is
possible to consider as the factors of ecological-geological risk. Proceeding from a type of a biotarget it is possible to talk

They cause sickness of the people, oppression of ability to live about microbocentrical, phytocentrical, zoocentrical, antropo-
phytocoenoses, zoocoenoses, microbocoenoses and their centrical or complex type of the system.
death in the critical situation.
The system of modern criteria [3, 5, 6,12, 13] of valuation of
Close functional connections in the system "lithospheric sub- quality of abiotic and biotic components is indicated in the table
stance - person", which are fixed at present were formed during 1. Their cumulative usage allows to execute an integrated eco-
evolution of the lithosphere and biosphere as a result of the in- logical-geochemical valuation of territories on the comfortability
tegrated effect on alive substance of the geophysical, geody- of existence for the various representatives of biota.
namic and geochemical fields [14-17].
There are three levels of intensity of negative abiotic subsys-
Ecological-geological system is understood as complex dy- tem influence on biotic system, which coincide with ranks of
namically open system in which sybsystem elements (sources lithospheric classes accepted in ecological geology, correlated
of effect, geological component of natural environment, an eco- with the condition of ecosystem [11, 14]. Ecogeopathogenic
logical target) are closely connected by the cause - effect direct systems of the first level of effect correspond to a class of a
and feedback connections [7, 14]. conditional - satisfactory condition of lithospheric components
and ecosystem zone of risk. Ecogeopathogenic systems of the
If in the ecogeosystem the negative connections exist even second level of effect are adequate to a class of the unsatis-
between one of the components of the lithosphere and biota, factory condition of lithospheric components and ecosystem
i.e. representatives of abiotic and biotic subsystems, the eco- zone of crisis. Ecogeopathogenic systems of the third level of
geosystem is possible to relate to the category of ecogeopatho- effect correlate with a class of a catastrophic condition of litho-
genic. spheric components and ecosystem zone of disaster.
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Figure 1. Schematic card of biogeochemical territory division of

Russia and neighbouring countries [8]
1 - Biogeochemical zones (regions of biosphere) and zone provinces (zone
subregions of biosphere).

1 - 4 - Taiga-wood nonchernozem a zone [provinces: 1 - Poor of Co, Cu, J, Ca
and P, 2 - Poor of J and Co, 3 - Enriched by Sr, poor of Ca, 4 - With the normal
contents of Cu and Co, and also enriched by B and Sr on frozen soils (azonal
provinces)]. 5 - Wood-steppe and steppe chernpzem zone (on grey wood and
valley soils there are provinces, poor of J). 6 - 8 - Dry-steppe, half-deserted,
deserted zone (provinces: 7 - With the rather unsufficient contents of J, super-
fluous — Mo and SO.*; 8 - Enriched by B; there are provinces, poor of J.

9 - The mountain zones (meet provinces, poor of Co, Cu, Ca; the provinces,
poor of J are widespread).

II - Azonal provincaes (azonal subregions of biosphere). Provinces:

10 - Enriched of Co; 11 - Poor of J and Mn; 12 - Enriched by Pb; 13 - Enriched
by Mo; 14 - Enriched by Sr and Ca; 15 - Enriched by Se; 16 - With the broken
ratio of Cu, Mo, Pb; 17 - Enriched by U; 18 - Enriched by F, 19 - Enriched by
Cu; 20 - With the broken exchange of Cu; 21 - Enriched by Ni, Mg, Sr, poor of
Co, Mn; 22 - Enriched by Ni.

If leading negative effect on biota on the territory render the
ecological-geochemical factors of risk, it is possible to talk on
the ecogeopathogenic systems of geochemical specialization.

If pathogenicy of tha ecogeosystem is stipulated mainly by
ecological-geophysical or ecological-geodynamical factors of
risk, so we has business with ecogeopathogenic systems of
geophysical or geodynamical specialization.

However, more often there is a joint effect of ecological-geo-
dynamical, ecological-geophysical and ecological-geochemical
factors of risk. It is possible to speak about synergetic ecogeo-
pathogenic systems, within the limits of which the wide spec-
trum of negative biological reactions at alive organisms is ob-
served. The ecogeopathogenic systems are subdivided into
three classes of genesis: natural, natural - technogenic and
technogenic. We shall consider in more detail the above items
on an example of ecogeopathogenic systems of geochemical
specialization and we shall analyse the mechanism of dia-
gnostics of the factors of ecological-geochemical risk, which
have a leading role for the formation ecogeopathogenic sys-
tems of geochemical specialization. Depending on a compon-
ent of the lithosphere, the factor, acting in a leading role of eco-
logical-geochemical risk, ecogeopathogenic systems are classi-
fied on lithogeochemical, hydrogeochemical, atmogeochemical
or complex type. It is necessary to note, that specifity of the
urban area is the infringement of trophic connections. The nat-
ural-technogenic ecogeopathogenic systems of a complex type
are more often in the urban area. This type of systems is alloc-
ated everywhere within the limits of urban territories (Ekaterin-
burg, Moscow, Norilsk, St.-Petersburg etc.) [9, 10,11, 18 ].
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Table 1.The scheme of valuation of the ecological-geological
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Notes: the criterions are indicated selectively; Zc - total con-
tents of toxic elements; MAC — maximum allowable concentra-
tion; MPL — maximum permissional level

One of the problems of ecological-geological researches is
the revealing and mapping of ecologicical-geochemical factors
of risk (natural and technogenic) capable to result in develop-




bapabowrkuna T. TEOQ/IOXKN ®AKTOPU HA EKOITOTMYECKUA ...

ment of pathologies at biota. The minimal set of parameters for
concrete regions will be determined by a type of its functional
use and is vital to allocate ecogeopathogenic systems both sur-
plus, and defect and bias of chemical elements.

The usual practice of norming of limiting - high of concentra-
tions of toxic substances in drinking waters and a meal, disreg-
arding of achievement of biogeochemistry in the field of the
lower threshold concentrations of biophilic (vital - important)
elements is pernicious for health of a nation. A natural produce
market of a meal generated in Russia, alongside with other so-
cial factors is one of the reasons of sharp deterioration of the
health of the population. For want of anarchy of import of the
foodstuffs, disregarding of the regional features and factors of
ecological-geochemical risk, is possible the appearance of arti-
ficially generated food endemias, which are secondarily im-
posed on natural or tertiary imposed on innovated technogenic
endemias.

The knowledge of the local factors of ecological-geochemical
risk allows at a regional level to adjust the quality of the impor-
ted foodstuffs (together with correction of a drinking water-sup-
ply); also promote of equalization of the effect of natural and
technogenic factors of ecological-geochemical risk.

The type of the ecogeopathogenic system predetermines the
resource potential of the region, its functional usage and level
of material inputs necessary on minimization of negative effect
from the party of the lithosphere on biota.

Let's consider an example natural technogenic ecogeopatho-
genic of a system developed within the limits of an axial zone of
Large Caucasus.

The ecological — geological researches within the mining
area represent a complex of ecological — geochemical, ecolo-
gical — geophysical, ecological — geodynamic, landscape-geo-
chemical, biogeochemical, medical -ecological and social -
ecological researches. The main purpose of it is determination
of natural and technogenic geochemical impact on a biotic con-
dition and health of the population. Technogenic anomalies
have polycomponent composition so an integrated parameter
of pollution (Zc) is used for valuation of a degree of pollution [1,
2). At realisation of ecological - geochemical researches it is
necessary to use criterion of environment evaluation from the
position of an impact on a man's health. Cnsidering the total
heavy metal content of in the soil (Zc), the 4-range estimation
scale was worked outfor a system "a soil - a man" in the
Tyrnyauz mining region.

The purpose of ecological — geological researches - an en-
suring of the ecological safety of population existence. A com-
ponent of ecological geological investigations is an ecological -
geochemical studies. The primary task of ecological geochem-
ical evaluation of condition of lithosphere is determination of the
pathogenic lithogeochemical (technolitho-geochemical) anom-
alies, render their negative influence on the condition of the bi-
ota and the man's health, development of the objective criteria
of determination of the areas of different ecological - geochem-
ical environmental level.

The main purpose of the work was the development of meth-
ods of documenting of natural and technogenic geochemical

factors of ecological risk for mining regions. For achievement of
it a number of tasks was resolved: 1) typification of the region
by ecological - geological conditions; 2) allocation of types,
subtypes, kinds of ecological - geological systems by biotic and
abiotic parameters; 3) ecological - geochemical demarcation of
the region.

In the region 12 types of ecological - geological systems, 31
subtypes of ecological - geochemical conditions conditioned by
the natural - technogenic factors are recognised. A major factor
of ecological risk in the region is natural anomalies and tech-
nogenesis. The composition of contaminants is determined by
a composition of ores and their source-rocks.

Technogenic anomalies have an element composition, so a
total concentration factor Zc is the most useful factor for evalu-
ation of contamination degree. A factor of soil pollution by
metals is a sum of coefficients of metal concentration with the
deduction of number of metals reduced to the unit. The factor is
used traditionally for determination of the pollution level, but
without the analysis of relationships in a system "lithotechnical
environments - a man". It can be acted as a standard criterion
of ecological -geochemical conditions and will allow to value a
situation from the position of influence on a man's health. It is
possible to conduct a correlation in a system "a soil - a man"
according to the four-rank approximate estimation scale.

The most important is the factor of geochemical activity
(GAF) as a characteristic feature of ability of vegetation of cer-
tain type to accumulate microelements. The factor could be
defined as a sum of dark concentrations (coefficients of biolo-
gical absorbing. Ah) of elements in the plant ashes.

As an example we will consider the region of Tyrnyauz Town
(North Caucasus, Kabardino-Balkary, Baksan River basin). It is
situated in mountainous mining region characterising by the
presence of pathogenic natural and technogenic anomalies
(Borisenko E.A., 1970; Alekseenko V.A. 1990; Avessalamova
1992, 1996; Gavrilenko 1993; Baraboshkina & Ziling 2000;).
Tyrnyauz High Mountain tungsten-molybdic field is nearly 1,5
km high above the Baksan River valley. The region is charac-
terised by sharp swings of absolute heights and broad spec-
trum of landscapes from mountain - steppe and mountain -
meadow up to glacial - nival. It predestines heterogeneity of
natural environments, fall into the area of influence of Tymyauz
mining factory. The factory consists of the complex of separ-
ated enterprises, in accordance with mining and enriching a
tungsten-molybdic ore: quarries of an open mining, mines and
enriching factory with tailing dumps.

Technogenic anomaly was formed in the result of mechanic-
al, water and air transportation of material during the explora-
tion of the tungsten-molybdic field and technological cycle: (1)
removing of the greater masses of rocks during the exploration
and it storage in the dump; (2) destroying of the tailing dump
under the influence exogenous processes (erosion, mud flows,
eolation); (3) discharging of unrefined water from the mine, en-
riching factory and tailing dumps and (4) dusting of the excav-
ated rocks in all stages of the technological chain. Those reas-
ons have stipulated an intensive technogenic migration of ma-
terial.
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The composition of technogenic flows is characterised by
polyelement paragenetic association (bismuth, molybdenum,
tungsten and in scant fews - tin, stibium, arsenic). There ob-
serve sharp excess of fit in the grass within technogenic anom-
aly: 30-300mgs/kgs and more. Biogeochemical haloes of Mo
have a complex structure and elongate along Baksan River val-
ley. Their configuration is asymmetric and the largest local an-
omalies exist on the left bank of the river, where their contrast
increases in the region of industrial enterprises of mining and
enriching ore. A possibility of molybdenoses exists at the ex-
cess of threshold concentrations of fil in the grass at 6-14
mgs/kgs in calculation on the dry material according to Koval-
sky (1974). It is the first standard criterion of ecological situ-
ation judgement in Baksan River region. However the biochem-
ical processes in mammals is controlled by the complex of ele-
ments. For instance, Cu promotes a conclusion Mo from the or-
ganism, that reduces its toxicological effect. So correlation of
Cu and Mo concentrations in herbs and the degree of their nat-
ural balance breaking were used as a second standard judge-
ment criterion.

The most disadvantage situation was recognised for the re-
gion of Tyryauz factory mouldboards, along communications
of an enriching factory and beside Bylym tailing dumps.

It is possible to consider a total factor of toxic elements con-
centrations (Zc) as a third standard criterion of judgement. It
varies from 16 up to 128 in the region. Because of it one can
recognise pneumoconiosis, chronic dust bronchitises, dust
parinopharengiteses amongst typical professional diseases in
the region, which were caused by the technogenic anomaly
and by dusting.

The features of fluid and hard sewer were based on factors
of it, main ions content, weighted materials, microelement com-
position of the bottom precipitation (dominates of Mo, W, Bi,
Sn). They have different detour degree from the natural back-
ground under the influence of the factory. The technogenic flow
of diffused elements (heavy metals) in the bottom deposits is
denominated stronger and more long-lasting, han in the hydro-
geochemical halo. So significant change of chemical and saline
composition of Baksan River water is fixed in the limited area
below Bylym tailing dump and is small in places of unset of
mining water. A contrast geochemical anomalies are formed in
the bottom deposits. They are fixed by the increase of element
concentration degrees and an expansion of paragenetic associ-
ations with the evident prevalence of tungsten, molybdenum,
tin and bismuth. These elements do not occupy such a leading
position in background areas. The intensity of anomalies is
downstream changed depending on new portions of industrial
sewers. The total degree of elements accumulation falls with
the distance from industrial zone. However, the flow of diffusing
tracks over 10 km below field.

There are two main factors affect on the regional contamina-
tion level in Baksan River valley, which could reflect the integral
evaluation of Tyrnyauz tungsten-molybdic factory influence.

The first one is enabling of the dust surges of the factory in
airstreams. The process promotes a growth of the module of
technogenic influence on the landscapes and leads to forma-
tion of the pedogeochemical anomalies with the accumulation
of elements high destructive activity (Bi, Sb, As, Mo, V and oth-
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ers). The epiphyte and scum lichens are the indicator of the
phenomena (Avessalamova 1996).

The second one is enabling of the industrial discharges
(technogenous sewers) of the factory in the water flow of Bak-
san River with the formation of hydrogeochemical anomalies
and diffusing haloes in the bottom deposits. This factor is con-
sidered above.

There were chosen three classes of ecological - geochemical
condition in the region on the grounds of the analysis of all
provided standard criteria of judgment: satisfactory, condition-
ally satisfactory, unsatisfactory conditions, which corresponds
to standard, risk and crisis ecological zones.

The first zone (l) - ecological standard (background condi-
tions) is more then 10 km far from the factory and includes the
area where natural geochemical pathogenic anomalies and
technogenic contamination are practically absent. The value of
total factor of concentration of the elements is less than 16. The
morbidity level of population is within average statistic limits.

The second one (Il) - an ecological risk zone comprises both
natural pathogenic geochemical anomalies and the region of
moderate technogenic contamination. It is characterised by
several parameters: module of the dust load (DI) varies from 1
to 5 g/cm per day; fit content in the grass ash varies from 30 to
100 mgs/kgs at Mo<Cu correlation and from 15 to 30 mgs/kgs
at Mo=Cu correlation; coefficient of microelement accumulation
in scum lichens varies from 5 to 20; value of biochemical activ-
ity (GAF) varies from 30 to 100 and coefficient of microelement
accumulation in bottom deposits varies from 2 to 10. The value
of total factor of concentration the elements is Zc=16-32 and
there is a medium possibility of appearance of molybdenoses
besides the livestock and in consequence - besides the man.
There is also possibility for single diseases by the bronchitis
and pneumoconiosis in the dust areas. It is the region where
contents of fil in the milk and dung of livestock, wool of sheeps
should be subjected to a constant checking.

The third zone (Ill) is a zone of crisis, which possesses a
complex structure. It reaches its maximal pollution level in the
quarries, mining enriching factory and tailing dumps. The area
of such regions could be estimated at radius of first hundreds
meters from the source of contamination. The whole area is
chosen by the prevalence of the high level of techriogenic pol-
lution of the components of natural environment. It is character-
ised by a module of the dust load variation from 6 to 16; vari-
ation of Mo content in the grass ash from 100 to 200 (and over
200 closer to the area of disaster) at the correlation Mo>Cu;
variation of the factor of microelement accumulation in scum
lichens from 20 to 50, value GAF from 100 to 300 (and over
300 closer to the area of disaster); variation of the factor of mi-
croelement accumulation of in the bottom deposits more than
10. The total contamination factor is 32-128. This is an area
with the high degree of probability of disease an molybdenoses
and professional pulmonary diseases of population. The dura-
tion of the livestock staying on its pastures requires shortening
and following to the strict rules. The Bylym depression is a
good example for it. There was fixed increasing of anionogenic
elements mobility on quest slopes (under pH= 8,5-9,5), where
the dust enters from highalkaline artificial soils of tailing dump.
The infiltration of highalkaline Mo- rich sewers from the tailing
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dump also affects the grass if the hayfields and creates a real
threat of mass molybdenoses disease of live stock.

Thereby, the region of Tymyauz Town is situated in the area
of ecological crisis. It needs an urgent realisation of engineer-
ing -ecological protection for ecological - geochemical stabilisa-
tion of the situation in the region. The ways of protection should
be focused on the reduction of dusting of the mouldboards,
surges from the mining factory and preventing of infiltration of
toxic sewers from mouldboards and tailing dumps.

The concluding

Nowadays the studying of the ecological risk is going mainly
on the technogenically transformed territories. However, study-
ing of the natural factors of the ecological risk is also of a high
importance. This is confirmed by the simultaneous drop of the
technogenic pollution and the rise of the illness by the ecologic-
al-dependant pathologies and the shortening of the life of the
population in Russia and the other countries of the Former So-
viet Union (p.1) Partially it was caused by the liquidation of the
state programmes of rehabilitation of endemic territories that
are characterized by natural geochemical and geophysical
factors of natural ecological risks.

The development of mentioned ecological - geochemical cri-
teria in the practice of engineering - ecological prospecting will
enable classify the area according to their ecological - geo-
chemical conditions and more objectively estimate the natural
and technogenic factors of ecological risk.

It will enable to elaborate the programs of steady develop-
ment at a local, regional and global level.

REFERENCES

Avessalamova, I.A. 1996. Origin of biogeochemical endemies
under technogenic transformations of Central Caucasus.
Vestnik MGU, ser. 5, geogr. 1: 66-75. (In Russian).

Baraboshkina T.A. &.Ziling D.G (2000) Engineering-ecological
aspects of investigation of urban area 8th International
IAEG Congress Balkema, Rotterdam, ISBN 905410 990 4

Baraboshkina T.A. (2001) Diagnostics and mapping of geolo-
gical factors of ecological risk. Control of the risk of ex-
traordinary situations. Center of Strategical Investigations
of Social Defence MES of Russia, Moscow, pp.334-338. (In
Russian).

Recommended for publication by Department
of Engineering Geoecology, Faculty of Geology and Prospecting

Baraboshkina T.A. & Akhtayamova G.G. (2000) The litho-
sphere as a factor of ecological risk // Energy: economy,
engineering, ecology, Ne 4, (In Russian).

Criterion of valuation of ecological conditions for revealing
zones of an extreme ecological situation and zones of eco-
logical disaster (1994) // The Green world. Ne 11-14. (In
Russian).

Ermakov V.V. (1995) Biogeochemical provinces: the concepts,
classification and ecological valuation // Main directions of
geochemistry. M., Science. (In Russian).

Golodkovskaya G.A. & Kurinov M.B. (1994) Ecological geology
— the science of geological environment // Geoecology. Ne
2

Kovalsky V.V. (1974) Geochemical ecology. Moscow: Nauka.
(In Russian).

Melnikov E.K., Rudnik V.A., Musijchuk Yu.l, Rymarev V..
(1994)The pathogenic effect of zones of active breaks of
the Earth crust of the St.-Petersburg region // Geoecology.
Engineering geology. Hydrogeology. Geocriology, Ne 4, (In
Russian).

Methodical approaches to study of ecological-geological sys-
tems in the platform area of Siberia (1994) / Bgatov V..,
etc., Novosibirsk (In Russian).

Philosophical dictionary. M., Higher School 1993.

Saet Yu.E., Revich B.A,, Yanin E.P. (1990)Geochemistry of an
environment. M., (In Russian).

Saet, Yu.E., Revich, B.A.,, Smirnova, R.S. & E.P. Sorokina
(1982) Methodical recommendations for the geochemical
evaluation of pollution of cities by chemical elements. Mo-
scow: Inst. Mineralogy, Geochemistry and Crystallochem-
istry of Rare Elements. (In Russian).

Theory and methodology of ecological geology/ V.T.Trofimov
(Ed.) M., MSU 1997 . (In Russian).

Trofimov V.T., Ziling D.G. (1997) Ecological functionsof the
lithosphere. Vestnik of Mosc. Stat. Univ. ser.4. Geology, Ne
66 . (In Russian).

Trofimov, V.T., Ziling, D.G., Baraboshkina at al. (2000) Ecolo-
gical functions of the lithosphere. Moscow: Moscow State
University (In Russian).

Trofimov, V.T., Ziling, D.G., Baraboshkina at al. Ecological
functions of the lithosphere// V.T.Trofimov (Ed.) (2000), Mo-
scow: Moscow State University. (In Russian).

Zhigalin A.D. & Makarov V.I. Possible connections of pathogen-
esis and geological heterogenity // Geoecology. Engineer-
ing geology. Hydrogeology. Ne 6, 1998 (In Russian).

FOONIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. MsaH Puncku’, mom 46 (2003), caumnk I, FTEOJIOMS U TEOOUINKA

23



	ВЪВЕДЕНИЕ
	Биотичният компонент на екосистемата е подложен на непрекъснато обединено въздействие на различни абио­тични фактори (климатични, атмосферни, хидроложки, кос­мически, геоложки и др.). Статията е фокусирана върху анализ на зависимостта на жизненоважните вещества от структурата и свойствата на литосферните вещества.
	Нормална
	Ниво на въздействие на геоложките фактори върху екологическия носител 
	II
	II
	Препоръчана за публикуване от

	Introduction
	The biotic component of the ecosystem tests the continuous integrated effect of various abiotic factors (climatic, atmospheric, hydrological, space, geological, etc.). The article is focused on the analysis of dependence of a condition of alive substance from the structure and properties of the lithospheric substance.
	Table 1.The scheme of valuation of the ecological-geological system (Piece)
	NORM

	Level of effect of the geological factors on an ecological target
	II
	II


