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Baxwueiimen 3amadeil T€OXMMHUM SIBJISIETCA JIE€TAIIBHOE MO3HAHUE HCTOPUU XHUMHYECKHX
3JIEMEHTOB, YYaCTBYIOLIUX B I'€OJOTMUECKHUX IpOIEccax, KOTOPbIe, B KOHEYHOM CUETE, U OIpe-
JeTSIOT COCTOsiHuE Onocdepsl — cpeapl 0OUTaHUs YelIoBeKa. B pe3ynbraTe uenoBedecKoi nes-
TEJIBHOCTH CKOPOCTh M HAIIPaBJIEHHOCTh MHOTHX IIPOLIECCOB U3MEHEHBI WM HAapyIlIeHbl. [l To-
r0 4TOOBI MOHATH, OIICHUTh, KOHTPOJIMPOBATh M PETyIUPOBATh TAKHE W3MEHEHHsI, HEOOXOAUMO
M3Y4YUTh X Ha aTOMapHO-MOJIEKYJISIPHOM ypOBHE. FIMEHHO B r€OXMMUHU, U3HAYAIIBHO UMEIOLEH
«@KOJOTHYecKyr0 OocHOBY» [102], 3aj0keHbl BO3MOXKHOCTH IOJIyYCHHUS HAYYHBIX 3HaHWHA 00
9TUX SBJICHUSX, HEOOXOIUMBIX JUIsi 0OOCHOBAHUS U MPOBEACHHS PA3IUYHBIX MTPUPOTOOXPAHHBIX
MEpONpUATHN. B pa3sBUTUM y4eHHMS O N€OXMMHUYECKOW JEATEIIBHOCTH YEJIOBEKA BBIIAIOIIASCS
poisib npuHaanexuT B.M. BepHaackomy, KOTOpBI MOKa3ai, 4TO, BO-NIEPBBIX, JKUBOE BEIIECTBO
(BKJIHOYAsl YEIOBEYECTBO) B OMOC(hepe UrpaeT OCHOBHYIO POJIb U IO CBOEH MOIIIHOCTH HU C KaKOH
re0JIOTUYECKON CUJIOW HE MOXKET OBITh CpaBHHUBAEMO; BO-BTOPBIX, MpeoOpa3zoBaHUE MPUPOIBI
JIESITEJIbBHOCTHIO YEJIOBEKA SBJIIETCS B OCHOBE CBOEH I'€OXMMUYECKUM IPOLIECCOM, UMEET IJ10-
OaJIbHBINA XapaKTep U €CTh 3aKOHOMEPHOE SIBIICHHE B T'€0JIOrMUYecKoil uctopuu 3emin [16-22].
CriocoOHOCTD JKUBBIX OPraHU3MOB BBI3BIBATH JIBWKECHHE (OMOTEHHYIO MUTPAIMIO) XMMHYECKUX
anemenToB B.U. Bepuaackuii Ha3Baia OMOreoOXUMUYECKUMH (DYHKIIUSIMHU KHUBOTO BEILIECTBA, KO-
TOpbIE 3aXBaThIBAIOT IPAKTUUECKH BCE AIEMEHTHI, pACIIPOCTPAHSAIOTCS Ha BCIO IJIAHETY, HE 3aBU-
CAT OT TEPPUTOPUAIBHBIX YCIOBHM M XUMHUYECKH OTPAXAKOTCA HA OKpYXKaroled OpraHusm
BHEIIHEW cpene. B kadecTBe 0coO0OW T€OJIOTHYECKOW CHIIBI OH BBIIETUI OMOT€OXMMHYECKUE
(GYHKIINHM 4eTI0BEUEeCTBa, a B KQUeCTBE HOBOTO /7151 Onochepsl BHIa TEOXUMUYECKONH MUTPAIH —
OMOreHHYI0 MHUIpalMi0 aTOMOB 3-TO pojJa, KOTopas OCYHIECTBIIIETCS IO BIMSHUEM 4YeIOBeKa
(«ero >XKU3HH, BOJIU, pa3zyMay), sIBISIETCS OJTHUM M3 CAMbBIX «TPaHAMO3HBIX T€OXUMHUYECKUX IMPO-
LIECCOB» U «IIPEJCTABISIET (OPMY OpPraHM30BaHHOCTU NEPBOCTENIEHHOTO 3HAYEHUS] B CTPOECHUU
ouochepsi» [17, c. 231].

COBOKYNMHOCTh T€OXUMUYECKUX U MUHEPATIOTUYECKUX MPOLIECCOB, BbI3bIBAEMbIX TEXHHUYE-
CKOM (MH)XKeHEPHOU, TOPHOTEXHUYECKON, XUMHUECKOH, CEIbCKOXO03SUCTBEHHON) NESTEIbHOCTHIO
yeloBeka, Opiia mo3:xke HazaHa A.E. @epcmanom [103] TexHOreHE30M, a MUTPAIIHSI DJIEMEHTOB,
00yCIIOBJIEHHAS 3TON JEATEIBHOCTHIO, MOJIyunsia Ha3BaHUE «TEXHOTCHHON Murpanuny. OaHako,
kak noguepkuBan B.W. Bepuanckuii, OnoreHHass MUTpaiys aToMOB 3-TO pPoJia ONpeAeIIsIeTCs] He
TOJIBKO MeXHUYecKkol ACSITEIbHOCTBIO YeloBeKa. Tak, ¢ OJHOW CTOPOHBI, YEIOBEYECTBO €CTh
4yacTh JKUBOT'O BEIIECTBA, B CBS3U C UYEM CIOCOOHO BBI3bIBATh MUTPALMI0O XUMUYECKUX IJIEMEH-
TOB, CBSI3aHHYIO C €r0 MAaTePUAIBHBIM CYOCTPaTOM, YTO, MEXAY MPOYUM, TaKKEe MOXKET MPHUBO-
JTUTh K HETaTUBHBIM 3KOJOrO-TUTHEHUYECKUM nocieacTBusM. C Apyroil cTopoHsl, TOBOPS CIIO-
Bamu B.M. BepHanckoro, 31ech Mbl CTQJIKMBA€MCsl C HOBBIM (PaKTOPOM — C YEIOBEYECKUM CO-
3HAaHHEM, C HAYYHON MBICIIbIO, KOTOpas BBISBJISIETCS KaK CUjla, UMerolas HeObIBajioe 3HaUYeHUE B
UCTOpUU OHOC(Epbl M MPAKTUUYECKU BCEX XUMHUECKUX 3JIEMEHTOB. «ITO SBUIIOCH CIEJCTBUEM
MOIIIHOTO Pa3BUTHSI HAYYHOI MBICIIH, HAYYHOTO UCCIIEI0BAaHUS M OXBAUEHHOM HAYKOI TEXHUKU U
Tpyaa dyenoBedeckux obdmecTts» [20, c. 251]. EcrecTBO3HaHKE M HEPAa3pBIBHO C HUM CBsI3aHHAS
TEXHHKA MPOSBIISIFOTCSA B HAIll BEK KaK Te0JIOTHYECKas CHiia, pe3ko MeHsmomas ouochepy [19].
Kak B cBoe Bpems 3ametun C.H. Bynrakos, «B Hayke MOCTPOSIIOTCA HE TOJIBKO JIOTHYECKHE MO-
JIEJIA ICHCTBUTEILHOCTH, HO U CO3/IAf0TCS MPOCKTHI Bo3AecTBHS Ha Heey [9, ¢. 193].

Hogsast otpacib 3HaHUs, IpU3BaHHAs U3y4aTh BIUSHUE KU3HU HAa T€OXMMHUUYECKHUE MPOIIeC-
cbl, Obl1a Ha3BaHa B.M. Bepuanckum Ouoreoxumueit: «bruoreoxumust — HoBasi 0oJiblasi OTpaciib
TEOXUMHUH. .. U3Y4aeT BIMUSHHUE )KU3HU HA UCTOPHUIO 3€MHBIX XMMHUYECKHUX 3JIEMEHTOB...; OHA HC-
clenyeT Te MEepEeMEIECHUs] 36MHbIX aTOMOB — MUTPAllUM UX MacC, KOTOPbIE BBI3BIBAIOTCS JKUBBI-



MU OpTaHH3MaMH», OMOTEOXHUMHS «MOXKET... PAaCCMATPUBATHCS... KAaK I'€OXUMHUS OHMOTEHHBIX
nporieccoBy». OCHOBHAs 3a/1a4ya €€ — TOYHOE KOJIMYECTBEHHOE U KaueCTBEHHOE, BO3MOXKHO, TOJI-
HO€ BBISIBJICHHE MeOXMMHUYECKUX (PyHKUUMU kHUBOro BemecTBa B 6uocdepe. [Ipu s3tom «Ouoreo-
XUMHSA... MOKET M3Y4aThCsl B TPEX aclleKTaX: BO-TIEPBBIX, C OMOJIIOTUYECKOI CTOPOHBI — €€ 3Ha-
YeHHe ISl TO3HAHUSA SABJICHUH J)KU3HH; BO-BTOPBIX, C T€OJIOTMYECKOI CTOPOHBI — €€ 3HAYCHUE IS
MO3HAHUS CPEJIbI XKHU3HU, T.C. MPEXKJIe BCero Onochepsl, U B-TPEThUX, B CBSI3U C €€ MPUKIIATHBIM
3HaYEHUEM, KOTOPOE MOXKET OBbITh CBEIEHO K OMOreoXMMHUYECKOW poiu yenoBedecTBay [19, c.
12-13]. Tak ObuTH 0003HAYEHBI TPU BAKHEUIINX HAIPABICHUS FT€OXMMUYECKOTO U3Y4eHHs OHOo-
cdepbl, KOTOPBIE B HACTOAIIEE BPEMS, IO MHEHHIO aBTOPa 3TUX CTPOK, 0OPMUIIUCH B CAMOCTO-
ATEJIbHBIC HAYYHbIC AUCIHUILTUHBL. DTO reoxumMudeckas sxosorus [35, 41], reoxumust anamad-
Ta [58, 62] u ’xonoruveckas reoxumus [116, 117, 119, 122], obnanaromue npu3HakamMu, OIpe-
JENSIOUIMMHU CYIIECTBOBAHUE CAMOCTOSTEIbHOW HAYYHOM TUCIMITIMHBI: OHH UMEIOT 10CTaTOYHO
YETKOE COoJIep>KaHue, COOCTBEHHBIE MPEIMET, METOUKY UCCIIEIOBAaHUI U TEPMUHOJIOTHUIO, B TOU
WIM MHOU Mepe XapaKTePU3YIOTCS CUCTEMHOCTBIO 3HAHUI, UTO OTPAXKACTCS HATMYMEM HAyYHBIX
dbaxtoB, nousTuit U 0606meHuit. Kak noguepkusan C.JI. ®pank [104], npeaMeT ucciaeqoBaHus
BHOBb BO3HUKAIONIEH HAYKH MOXKET OBITH ONPENEICHHBIM, T. €. yXKe paHee (YaCTUYHO) MO3HaH-
HBIM («IICUXOJIOTUYECKHU 3TO €CTh MPeodIaaronyii ciyyail B HallleM Mo3HaHumny»). Mcropuuecku
CIIOKHJIOCH TaK, 4To uMeHHO B.W. Bepnanckum Obuta o0o3HaueHa BakHEWIas Hay4yHasl Mpo-
OJieMa COBpPEMEHHOCTH — OMOTeOXHMMHUYECKasi poJib YEJIOBEUYECTBA, Pa3pelIeHueM KOTOPOH, MO
€ro MHCHHIO, JTOJDKCH OBLIT 3aHUMAThCSI OCOOBIN pasienn OMOreOXUMUH, YK€ B HAIIH JHU 0hop-
MUBIIUIICS B CAMOCTOSITENIbHYIO HAYYHYIO TUCHUIUIMHY — 3KOJOTHYECKYI0 T€OXHMHUI0, KOTOpas
HAYYHO M3y4YaeT MCTOPUIO0 XMMHUYECKHX DJIEMEHTOB B OHOc(epe B YCIOBHUSIX MPOSBICHHUS OHO-
reoxuMuieckux GpyHKuui yenoBeuecTBa. [[0CKONBbKY reOXUMUYECKasi «MCTOPHUSA. .. SJIEMEHTOB. ..
MOJKET OBITh BCEr/ia CBEJICHA K HX... MUTpamusm» [16, c. 43], TO MOXKHO CKa3arh, YTO YKOJIOTH-
yeckas TEOXUMHUs M3ydaeT OMOTeHHYI0 MHUTPAIMI0 aTOMOB 3-TO poja U €€ MpOsBICHHS B OHO-
ctepe. Takum 0Opazom, OMOTEHHAs] MUTpAIMsl aTOMOB 3-TO pojia (€€ MOKHO Ha3BaTh aHTPOIIO-
TeHHOW T€OXUMUYECKON MUTpalneit), uaymas B Ouocdepe moja BIUSHUEM KU3HH, BOIHU, pa3yma
YesioBeKa, SBJISIETCS MPEAMETOM UCCIIEI0BaHMS SKOJIOTHYEeCKO# reoxumun [124-126].

B nHacrosiniee BpeMst B pa3nTUYHbBIX pailoHax Poccuu u conmpenenbHbIX PernOHax BBITIONHS-
IOTCSl «IKOJIOTO-TEOXMMHYECKHE HCCIICIOBAHU», TIPOBOIATCS «IKOJIOTO-TEOXUMUYECKHE OIEH-
KI» U «9KOJIOTO-T€OXMMHUYECKOE KapTUPOBAHKE»; B YHHUBEPCUTETaX U By3ax Poccum uyutarorcs
CICIAIM3UPOBAHHBIE KYpPChl «JKOJOTHYECKAas] TEOXHMHUS» H JIEHCTBYET MarucTepckas Ipo-
rpamMMa mo crenuanu3auu 511015 «Oxomornyeckas TeOXUMUS»;, B HAYUYHBIX OpPTraHU3AIMIX
CYIIECTBYIOT JTa0OpaTOPHH SKOJIOTHYECKON T€OXMMHH, 3AIIUIIAIOTCS JUCCEPTAUN U U3JAIOTCS
yueOHbIe 1 METOUYECKHE MTOCOOMS, KHUTH, COOPHUKH HAyYHBIX TPYIOB, CIPABOUYHUKH C TAKUM
Ha3BaHHEM. DKOTCOXHMHUHU OTBOJUTCS BaXKHOE MECTO B CTPYKTYypE COBPEMEHHBIX CHCTEMHBIX
HamnpaBlieHu# u3ydenus 6uocdepsl u npupoausix komiuiekcoB [35]. Kak ormerun B.U. Bepnan-
CKHI, «00JIaCTh 3HAHMSI, 110 TEM WJIM WHBIM ITPUYMHAM BBI3BaBINask K cebe 0coObIil HHTEpEC, Tpe-
Oyrolasi I0Iroro 03HaKOMJICHHSI ¢ OOIIMPHON CHEIUAIbHON TUTEpaTypoid, TPYAHON U MeIICH-
HOW TIpeJBapUTEIHFHON TOATOTOBKH, O0JIJaomasi CrelHaaIbHbIMH CBOCOOPA3HBIMA METOdaMH
WIHM TIpUeMaM# paboThl, BBIJENAETCS... B 0coOyI0 HayKy. B 9Toil Hayke cO3qar0TCs CHeIraim-
CTBI, OHA OJTy4aeT 0coboe Ha3Banue» [23, C. 136].

[{eneHarnpaBieHHOE MPAKTUYECKOE MPUMEHEHNE METOIO0B U MPUEMOB T€OXHUMUHU IS U3Y-
YEHUS] TEXHOTEHHOT'0 BO3JACHCTBHS Ha OKPYXAIOIIYIO Cpelly Hadauioch B KOHIE 1960-x — Havane
1970-x rr. 3a pyOexoM HccIeIoOBaHUS TEOXUMHUYECKOTO TpeodpazoBanust 6mnochepsl («3arpss-
HEHHS OKpYJKAIoIIeH Cpenbl») B pe3ylibTaTe JCATEIbHOCTH YEIOBEKA, OCYIIECTBIISIEMBIE B ATO
BpeMs, cBs3aHbl ¢ uMeHamu /x. boyinca, P.P. Bpykca, [[x. Byna, E. I'onpn6epra, A. I'oprona,
E. Topxema, I'. Kannona, ®@. Kopte, J[x. Jlarepsepdda, K. Ilarrepcona, /. Ilypsuca, H.
Topurona, X. Yoppena, [[. ¥300a, Y. ®epcruepa, [Jx. ®opreckpio, . Xanta, X.E. Xokca, T.
Xroru u ap., B 06iB. CCCP — A.A. beyca, JL.I'. bongapesa, A.Il. Bunorpamosa, M.A. I'mazoB-
ckoit, JLL.U. I'pabosckoii, B.B. Jlo6poBonsckoro, B.B. KoBansckoro, B.A. Kosasl, K.W. Jlykamie-
Ba, H.B. Tuxonosoii, A.W. Ilepenbmana u ap. B atot nepuos uccienoBaHusi eHOMEHa TEXHO-



reHe3a (TeXHOTE€HHOIO 3arpsi3HEHUs), OCHOBAHHbIE Ha MPUMEHEHUU T€OXUMHUYECKUX METOIOB U
UCTIOJIb30BAaHUN TEOXMMHUYECKUX JaHHBIX, €CIU CYAMTh IO JIOCTYIHBIM IyOIHKAIHiM, OCY-
HIECTBIISUINCH B paMKax: a) M3y4eHUsl INI0OaJbHBIX U PETHOHAJIbHBIX T'€OXHMUYECKUX LIHKIIOB
HanOoJiee BaKHBIX XUMHYECKUX DJIEMEHTOB M TOKCHYHBIX BELIECTB B OMoc(hepe M OIEHKH UX
HapYIICHHS B PE3y/IbTaTe ACATEILHOCTH deiaoBeka [6, 7, 33, 141-143], 6) XUMUHU OKPYKaroIIeh
cpelpl (IKOJOTMYECKOM XUMHH), LENbI0 KOTOPOH SIBISIETCS M3Y4YE€HHE M3MEHEHUM BEIECTBA B
OKPY’KaIOIIIEH Cpelie ¥ TPOTrHO3 BO3MOXKHBIX IMOCIICICTBUM Takux n3MeHenuit [105, 128], B) axo-
TOKCHKOJIOTHH, IPU3BAHHOM M3y4aTh 3(pPeKThl BO3AEHCTBHS TOKCUYHBIX BEUIECTB U JIPYTUX XH-
MUYECKHX (aKTOpOB Ha OMOJIOTHYECKUE OOBEKTHI OKPYKAIOIIEeH Cpe/ibl, JKOCUCTEMBI B IIEJIOM U
UX KPYroBOpOT B Onocdepe, B 0COOEHHOCTH B MUMIEBHIX HENAx [42], T) reOXMMUYECKON IKOJIO-
UM, W3yYarolleld B3auMOJCICTBHE OPraHM3MOB M UX COOOIIECTB ¢ T€OXMMHYECKON cpelod B
ounocdepe, a TaKKEe OPraHU3MOB MEKy COOOH B YCIOBHUSIX MOMYJISAINN, OMOIIEHO30B, OMOT€OXH-
MUYECKHX MPOBUHIIMI M 30H KaK CTPYKTYPHBIX YacTel eIMHOM 11eJI0i IKocucTeMbl — 6uochepsl
[35, 41], 1) reoxumun nanamadra, U3ydaronied XUMHUECCKUN COCTAB U MUTPAIIUI0 XUMHUYCCKUX
sneMedToB B napamadre [58, 60], €) moMCKOBO# r€OXMMHH, MPEKIEC BCETO, MPH OLCHKE BIIHSI-
HUS Ha OKPYKAIOUIYI0 cpeny OOBEKTOB TOPHOIPOMBILNUICHHON nestensHocTH [44, 106, 129,
130]. Oco6o ciaeayer OTMETHTh PabOTHI, BBHITIOIHEHHBIC B BennkoOpuTaHuu B TIEPBOI TOJIOBHHE
1970-x rr., xoraa rpynmoi mo MPUKIaTHBIM T€OXUMHYECKUM HccienoBaHusM KoposieBckoro
koiemka (Jlongon) npu yuactuu ['eonornueckoil ciy:x0bl cTpaHbl ObLT 3aBEPILIEH YHUKAIbHBIN
IPOEKT — T€OXUMHUYECKasi CbeMKa JOHHBIX OTJIOKEHHH BOJOTOKOB BCEH CTPaHBI, MO3BOJIUBIIAS
COCTaBUTh CEPUI0 TeoXuMuueckux kapT AHrimu, CeBepHoit Mpnanauu, Yansca, llloTnanauu
[131, 132, 136, 137, 140]. Utoru paboT moka3aiu, 4YTO TEOXUMHUUECKOE KapTHPOBAHUE SIBIISCTCS
BaXHEHIIIMM UHCTPYMEHTOM M3y4YEHHS OKPY>KAIOIIeH Cpeibl, MOCKOIbKY MOoJTy4eHHast HHpopMa-
Ul HAXOJUT IIUPOKOe mpuMeHeHue. VccnenoBaHusMU OBbLT YCTAHOBIICH DS AMIMPHYECKUX
3aBHCUMOCTEH MeXy OOJIE3HBIO JIIO/IeH U paclpe/leICeHUeM XUMUYECKUX 3JIEMEHTOB B OKpYKa-
romieit cpene [139]. B cymiHocTH, B X0/1€ 3TUX UCCIeI0BaHUN (HOPMYITUPYETCs MOHATHE «TCOXHU-
MHEst OKpysKkaroreit cpensi» («Environmental Geochemistryy) [138]. B nagane 1970-x rr. reoxu-
MHUYECKOE KapTHPOBAHUE KPYIHBIX TEPPUTOPHI, OCHOBAHHOE HA OTOOpPE MOYB U JOHHBIX OTIIO-
KEHUH, TPOBOJMIIOCH TaKxke B psje Apyrux crpad (FOAP, Kurait u np.) [123]. [lonygaemas reo-
XUMHAYecKass MHPOPMAIUs HCIOIB30BAIaCh HE TOJBKO JJISi OICHOYHO-TIOMCKOBBIX IIEJel, HO
TaKkXe B arpOHOMHUH, BEeTEpUHAPUU U SKOJIOTUH, JUI OLIEHKU TEXHOT€HHOTO 3arpsi3HEHHs B rop-
HOPYAHBIX paiioHax. Hemb3s Takke He ormeTuTh padoThl J. [lypBuca [133, 134], B KOTOpBIX ¢
reOXMMHUYECKOH TOUYKU 3pEHHs] Ha KOHKPETHBIX MPHUMEpax paccMaTpUBAETCS M aHAIU3UpPyeTCs
JIOKaJIbHOE 3arpsi3HEHNE OKPYIKaIOMIeH Cpeibl, B TOM YHCIIE B TIpeesiaX TOPOIOB.

B 6p1B. CCCP B koH1ie 1960-x — nepBoii monoBure 1970-x IT. A1 MPaKTUYECKOTO pa3BU-
TUSI TEOXHMHUYECKOTO M3YyUYEHHs TPOIIECCOB TEXHOTCHHOTO 3arpsi3HEHHsI OKPYKAIOMIEH Cpelibl
Ba)XHOE 3HAYEHHE MMEJIM TEOpeTHYeCKHe M HayyHO-MeToauuyeckue pa3padbotku M.A. ['nma3os-
ckoit [27-29] u A.N. Tlepenbmana [56—60], a Takke pabOThI APYTUX aBTOPOB, B KOTOPBIX C T€0-
XMMHYECKOU TOUKH 3PCHUs PACCMATPHBAIUCH OTACIBHbBIC ACIIEKThI yKa3aHHO# mpobiemsr [8, 15,
25, 26, 34, 101]. Hamo otMeTuTh, uTo emie B 1957 r. akagemuk A.I1. BuHOrpamoB HCmoan30Bail
TEPMUH «XUMHUECKas sKosorus», a B.B. KoBanbsckuil B ToM xe rogy copMynupoBall MoHsITHE
«reoxummueckas sxosorus» [107]. Tlo HacTosmeMy MacTabHOE U IeJICHAPABICHHOE TPAKTH-
4eCKOe HCIOJIb30BaHUE TE€OXUMHUUECKUX METOOB JUIsl IieNieil U3y4eHHUsl 3arps3HEeHUs] OKPYXKaro-
el Cpefpl, OIEHKH €€ COCTOSHHSI M pa3paOOTKH MPHPOJOOXPAHHBIX MEPOIPHUITHN Ha OCHOBE
NOJIy4aeMoi Te0XUMHUYECKO MHPOpPMaIlMU B Halllel cTpaHe Hayanoch B MIHCTUTYTe MUHepallo-
U, TEOXMMHH M KPUCTAIUIOXUMUMU peAknx snemeHToB MunucrepctBa reosnorun CCCP n AH
CCCP (MMI'PD) [40, 118, 126]. B 1976 1. y pyKOBOACTBa OJHOW M3 T€OXUMHUYECKHX TMapTUH
(navanpHuk naptuu — O.K. Bypenkos, rnasusiii reosor — FO.E. Caer) LlenTpansHoil reoxumunye-
ckoif sxcniequimu (L[I'2) UMI'PD poaunack ujies HCHoiIb30BaTh FT€OXMMUYECKHE METO/IbI, IPH-
MEHsIEMbIE TIPH TTOMCKaX MECTOPOKICHHIA MOJIE3HBIX MCKOMAeMbIX (IIPEXJIe BCETro, TeOXMMHYEe-
CKO€ KapTUpPOBAHUE), IS BBISIBICHUS 30H TEXHOI€HHOTO 3arps3HEHUs B mpenenax . MOCKBBI
Omna Hanwta noanaepkky y pykooactsa LII'D (mauansHuk A.A. 'apmami, rnaBHbii reosor M.H.



Pe3nukoB, rimaBHbii urkenep [ A. ®punman) u y UMI'PD (mupexrop JI.H. OBunHHUKOB, 3aM.
mupekrtopa C.B. I'puropsin). B urone 1976 r. B LII'D Obuta co3nana crnenuanbHash OMBITHO-
Meroandeckas reoxumuueckas maptus — OMITI-5 (maganpaukom ee ctan FO.E. Caer, 3arem
J0JIroe BpeMs naptuio Bosriasisuia JI.H. AnekcuHckas), 3ajauaMi KOTOPO# U CTajld OpraHu3a-
UM U OCYIIECTBJICHUE IPUKIATHBIX N€OXMMHYECKUX MCCIEJOBAaHUN OKpYKAroUIEHl cpelnbl B
npezenax OJHOrO U3 KPYHHEHWIINX B MUPE METarojlucoB — MOCKBBI U €€ OJIMKANUIIEero OKpyxe-
Hus. [lepBoe reoxumuueckoe KapTHpoBaHUE (TIOYBEHHBIA U CHEXHBINA MOKPOBBI) OBLIO BBIMOJ-
HEHO Ha TeppuTopuu KyHIieBCcKoro paiioHa, a 3aTeM Ha TEPPUTOPUH BCe CTOJHIIBI [12].
JIt0OOMBITHO OTMETUTH, YTO HAYaJI0 TEOXMMUYECKUX MCCIIEJOBAHUI MPOLIECCOB 3arpsi3He-
HUSl OKpyKaroled cpeabl, opranuzoBaHHbelx B L{I'D MUMI'PD, oruactu coBmano ¢ BBIXOJOM B
cBeT KHUTH «['eoXuMus OKpyXKaromend cpenasl» [4], aBTopamu KOTOpo#l siBisiuch A.A. beyc,
JL.LU. I'paboBckas u H.B. TuxoHoBa, MMEIOIINE HETTOCPEICTBEHHOE OTHOIICHUE K «OOJIBIIOMY»
UMI'PD. Tak, W3BECTHbIH COBETCKMA T'€OXMMHUK UM MHUHEPAJIOr, JOKTOp TI€0JIOro-
MHUHEpAJIOTHIEeCKUX HayK, mpodeccop A.A. beyc (1923-1994), B yecTh KOTOPOTO Ha3BaH HOBBIHA
MuHepan 6eycut, B 1953—-1956 rr. — yuenslit cekperaps JIAMI'PD (JIaboparopus no MmuHepaso-
run U reoxumun peaxux snemeHtoB AH CCCP, npeobpa3zoBanHas B 1956 r. B UMI'PD), B
1956-1966 rr. 3aBemoBan otraenoM reoxumur MMI'PD, paGoTas TEXHWYECKHM COBETHUKOM
OOH 1o reonornueckuM nouckam, 3areM B Mucruryre nurocpepst AH CCCP, 6b11 uneHom
(1970-80-¢ rr.) CrernanusupoBarnoro copera UMI'PD. buoreoxumuk JI.W. I'paboBckas pado-
tana B L{I'D UMI'PD, ona — aBTOp KHUT U CTaTeil, MOCBAIIEHHBIX OMOT€OXUMHYECKUM U re000-
TaHUYECKUM MCCIIEJOBAHUSM IIPU MOUCKAX PYAHBIX MecTtopoxaeHui. I'napoxumuk H.B. Tuxo-
HOBa TaKxke Obuta (1o 1972 r) corpymaukom L[I'D UMI'PD, navansankom Konbsckoro orpsiga. B
YKa3aHHON KHHI€ pPacCMaTPUBAIOTCS T'€OXMMHYECKHE OCOOCHHOCTH 3arpsi3HEHHS aTMocdepsl,
IPUPOJHBIX BOJA U [TOYB XUMHUYECKUMHU 3JIEMEHTAMHU U UX COEIMHEHUSIMU, a TAK)KE BO3MOXHOCTHU
MCIIOJIb30BAaHUsI TEOXUMHUYECKUX METO/OB IS BBISIBJICHHS 30H TEXHOT€HHOTO 3arpsi3HEeHus (TeX-
HOTEHHBIX T€OXUMHUYECKUX aHOoMayuii). [IpsMoii CBsA3M MexAy ykazaHHOW KHHMroil (oHa Obuia
MOJINMCaHa B IedaTh B HIOHE 1976 r.) M HayaloM 3KOJOro-réOXMMUYECKUX HCCIEN0BAaHUN B
[I'D UMI'PD Het, HO QaKT 3TOT, CBUAECTEIbCTBYIOIINNA O BHUMAHUU XOTS ObI OTJENbHBIX CO-
TPYAHUKOB «Oonbiioro» UMI'PO k mpobiiemam reoXMMHUM OKpYXarollled cpefbl, cam 1o cebde
npumedaresieH. boiee Toro, A.W. Tlepensman B cBoe Bpemsi oTMeTHI [61], 4TO BO3HHMKHOBEHHE
HKOJIOTO-TEOXMMHUYECKUX uccienoBannii uMeHHo B UMI'PD — 3akonomepHoe siBnenue. Tak, oa-
HUM M3 BaXHEWIIUX HaIpaBlIeHUH HcciaeaoBaHui HayyHoro kojuiektuBa UMI'PD u ero skcme-
JTUIUNA SBJISJIOCHh M3YYEHHE MPOLIECCOB PYA000pa30BaHMs U MPeoOpa3oBaHUs MECTOPOKICHHUM
MOJIE3HBIX MCKOMAaeMbIX, HA OCHOBE 4ero pa3palaThlBaJINCh HayYHbIE OCHOBBI T'€OXMMMYECKHX
METOJIOB MX IIOUCKOB. B OCHOBE TEOpUH r€OXMMUYECKUX METOJIOB MOUCKOB JIEKUT KOHLEMLINS,
paccmarpuBaronas mporecc 00pa3oBaHusl pyAHBIX MECTOPOKIEHUH KaK €IMHCTBEHHO BO3MOXK-
HBIN MepeXo]] XUMUYECKUX 3JIEMEHTOB OT UX U3HAYAJIBHO PACCESIHHOIO COCTOSIHMS B 36MHOM KO-
p€ U MaHTUU K KOHIIEHTPUPOBAHHOMY COCTOSIHHIO C MHOTOCTyNEeHuYaTo auddepeHuuanuei,
NPUBOAALIEH K 00pa30BaHUIO NEPBUYHBIX M€OXHMHYECKHUX OpeoJioB. B cBorO odepenb, BOZHUK-
HOBEHHE BTOPUYHBIX T€OXUMHUYECKHX OPEOJIOB U MOTOKOB PACCESIHUSI, CBA3aHHOE C Pa3pyIleHHU-
€M MECTOPOXKJICHHH U UX MEPBUYHBIX OPEOJIOB, SIBJISETCS €AMHCTBEHHO BO3MOXKHBIM OOpaTHBIM
MIPOLIECCOM — TMEPEXOIoM, Takxke NudepeHIIupPOBaHHBIM, OT KOHIIEHTPUPOBAHUS XUMHUYECKHX
AJIEMEHTOB K MX PACCESHHI0. JTa KOHIENUHUS U ObUIa MOJ0XKEeHa B OCHOBY NPUMEHEHUS T€OXH-
MHUYECKHX METOJOB JUIsl U3y4EHHs] TEXHOTEHHOTO 3arps3HeHus. M3BeCTHO, 4TO B XOJ€ pacipo-
CTpPaHEHUs1 XUMHUUYECKUX IEMEHTOB, INOCTYNAIOLUIMX OT TEXHOICHHBIX HCTOYHUKOB, B OKPYXKalo-
niei cpene (ee KOMIOHEHTax) 00pa3yroTCsl FTEOXUMUYECKHE aHOMAJIMU (30HBI TEXHOTEHHOIO 3a-
IPSA3HEHUS ), SBISIIOIIMECS] CBOEOOPA3HBIMU aHAJIOTaMU BTOPHUYHBIX OPEOJIOB U MOTOKOB paccesi-
HUs, GOPMUPYIOLIUXCS BOTU3U PYAHBIX MECTOPOXKACHUNA. DTO MO3BOJIWIO IPUMEHUTH ISl BbI-
SIBJICHUS M MOCIIEYIONIEro KapTorpadupoBaHusl 30H 3arps3HEHUs] OKPYKAIOLIEeH cpesbl (TEXHO-
TeHHBIX F€OXMMHYECKUX aHOMAJIMH) METO/Ibl T€OXUMUH, alpOOHpPOBaHHbBIE NPU IMOUCKAX MECTO-
POXJIEHUH MOJIE3HBIX UCKOMAEMBIX M I'€0JIOr0-ChbeMOYHBIX paboTax (F€OXMMHUYECKHE ChEMKH U



T€OXMMHYECKOE KapTUpoBaHHUE). 3HaueHue umen u ToT ¢akt, uro UMI'PD u ero skcneaumum
pacrosiarajii MOITHON (M OJTHOW U3 JIYUIIMX JUIsl TOTO BPEMEHH ) XMMUKO-aHAJTUTUYECKOH 0a30ii.

[lepBble pe3yabTaThl UCCIEAOBAHUN (TEOXUMUYECKUE KapThl) ObLIN MpeAcTaBieHbl B Mu-
HuctepcrBo reosnoru CCCP, B YnpapineHue HayqyHO-UCCIIEI0BATENbCKUX OpraHu3aluil, KOTo-
poe (¢ 1972 mo 1983 r.) Bosrnasisut wieH-koppecnonaeHT AH CCCP H.II. JlaBepoB (Torna wieH
kosuierud Munreo CCCP, ¢ 1887 r. — akagemuk, B 1988-2013 rr. — Bune-npesugent AH CCCP
u 3areM PAH). Ectb cBenenus, uro umenno H.II. JlaBepoB mpenioxkusl 03HAaKOMUTh C 3TUMH
MaTepuaiamu (3K0JIO0ro-re0XMMHUUECKUMHU KapTaMu) npezcenartesns McnoaHuTeapHoro KOMMTeTa
Mockosckoro ropoackoro Cosera HapoaHbix aenyratoB B.®. ITpomsiciosa [30]. Tlpu coneii-
CTBHM HadaJbHHMKAa TEXHUYECKOTo ympamieHue Mocropucnonkoma (B chepy YmpaBieHHs BXO-
JIWIA TIPOOJIEMBbI U BOTIPOCHI TOPOJICKON Hay4dHO-TexHUYeckoi moiutuku) M.I'. Bacca coctos-
nacek Bctpeua D.K. Bypenxona, H.II. JlaepoBa u FO.E. Caera ¢ B.®. [IpombIc10BBIM, Ha KOTO-
pOii TeOXUMHUYECKHE padOThI MO OILIEHKE COCTOSHUS OKPYKAIOIIUN cpefibl T. MOCKBBI MOTYYHIN
«BBICOKYIO» OILIEHKY. JTO, BO-IIEPBbIX, 103BOJIMIIO coxpaHUTh B Mockse L[I'D UMI'PD. Jleno B
ToM, 4TO (coobmenue b.A. Pesuua) eme B 1969 r. 6b110 ipuHATO pemenue Mcemonkoma Mocco-
BETa O BBIBOJIC M3 MOCKBHI psifia «HENPOPHILHBIX» (I TOPOAA) MPEINPUATHI U OpTaHU3AIHH,
cpenu kotopbix ¢urypuposana u L[I'D UMI'PD. B 1978 r. Bmectro LII'D UMI'PD nossunacek
«HOBasi» opraHuzauus — MOCKOBCKasi ONBITHO-METOJWYECKAs TEOXMMUYECKash SKCIHeIULus
(MOMI'D) UMI'PD (nauansuukom ee ctan D.K. Bypenkos), a B moc. Hwkuuii buparsanr (Auna-
rupckuil paifon CeBepo-Ocetunckoit ACCP) Obuia opranuszoBaHa lleHTpanbHas ONBITHO-
metonudeckas naptus UMI'PD, xoropas B mekabpe 1981 r. monyuumna craryc LlentpanbHOi
OINBITHO-MeTOInYecKo reoxumuueckoi sxcneauuuu (LIOMI'D) UMI'P3D. Bo-BTopbiX, reoxu-
MUYECKHE HccleoBanus, mpoBoauMbie UMI'PD u ero skcnenunusmu, ocooernno B 1978—1988
IT., IOJIYYWJIM OPraHU3ALMOHHYIO MOAJEPKKY co cTopoHbl Mcnonkoma MoccoBera (MX Kypupo-
Bas 3aMm. npexacenatens Mcmnonkoma MoccoBera B.M. KonoBanoB) u ero Texnuueckoro ymnpas-
nenus (HayanbHUK M.T'. bacc, rmaBubie cneruanuctsl A.B. JlaBeiioB u b.C. Ko3wipunikuit). Jlro-
OombITHO, 4TO B XypHaie Mcmonkoma MoccoBera «I'opojickoe xo3siictBo MockBbl» (1978, Ne
8) B crarbe 3aM. npencenarens Mcnonkoma Moccosera B.M. Konosanosa ckaszano (c. 39), uto
«B 1976 r. no nopy4enuio Ucnosikoma MoccoBera (BbiieneHo MHowo — E.fI.) UncTuTyT MuHe-
paJIOruy, FeOXUMHUH U KPUCTAIJIOXMMHUU PEIKHUX DJIEMEHTOB MPUCTYHNWJI K HCCIEI0BaHUIO 3a-
IPA3HEHUS] XUMUYECKMMH JIEMEHTAMU OKpY’Karoleh cpeabl MOCKBBI M JIECONIAPKOBOIO 3alUT-
HOTO Iosica». B 3TOM ke HOMepe )KypHajla B OJJHOM U3 NEPBBIX CTATEH, MOCBAILEHHBIX IPUMEHE-
HUIO TEOXUMHUYECKMX METOJOB JUIsl U3YyYEHUS 3arps3HEHUS] TEPPUTOPUH MOCKBBI, €€ aBTOPBI —
pykoBogutenu MUMI'PO u MOMI'D — BnojHe OCO3HAaHHO W IO MOHSTHON NMpPHUYMHE OTAAIOT
«I1aJIbMy NEPBEHCTBA» B JEJ€ OPraHU3alMN HKOJIOTO-T€OXMMUYECKUX M3bICKaHuM Hcnonkomy
Moccosera: «llo mannumatuse Mcnonkoma MoccoBera MHCTUTYT MUHEpaNIOruu, T€OXUMUU U
KPUCTAIJIOXUMUM PEAKUX DJIEMEHTOB... Ha4yall MPOBOAUTH NPUKIIAJHBIE TEOXUMUUECKHUE UCCIIE-
JIOBaHMsI TeppuTopuil cromuub» [55, c. 41]. ®paza o Tom, uro «MIMI'PD B 1976 r. o nopyue-
HUIO (BapUaHThI: TI0 MHUIIMATHUBE, 110 perieHnto) Menonkoma MoccoBeTa NpuCTynII K MCCIIeI0-
BaHUIO 3arPS3HEHHUS. ..» OTHBIHE CTAHET «XPECTOMAaTUHHOIY, Ja)ke HECMOTpSI Ha TO, YTO MHUIIU-
aTHBA T€OXUMHUUYECKUX UCCIIEI0BAHUIN TEPPUTOPHUH I'. MOCKBBI HCXO/MJIa OT BIIOJHE KOHKPETHBIX
T, TiepBble paboThl ObLIN BBIMIOJIHEHBI yke B 1976 ., a nepsble pemenus Mcnonkoma Mocco-
BETa «O BHEJIPEHUM TI'€OXMMHUYECKHMX METOJOB HCCIEAOBAHUS OKpYKaroueh cpenbl MoOCKBBD)
OTHOCATCS K Havaimy 1978 r.

B 1978-1982 rr. (kak cieacTBue yKa3aHHOW BBILIE BCTPEUYM M JIOMOJHUTEIBHBIX YCUIUN
WHHIIUATOPOB 3KOJIOTO-TeOXUMUIecKuX padot) Mcnonkomom Moccosera u bropo MI'K KIICC,
Munuctepersom reonorun CCCP, IN'ocrmanom CCCP, 'KHT CM CCCP, CoBeToM MHUHHCTPOB
PCOCP, AH CCCP Obutu NpHUHSTHI Pa3IMYHbIE PEIIEHUs U MMOCTAHOBJIEHHUS, CHITPABIINE BaX-
HYIO pOJib B MacIITaOHOM BHEIPEHUU I€OXMMUYECKUX METOAOB B MPAKTHKY padoT MO OLIeHKE
TEXHOTC€HHOI'O 3arpsi3HEHUsI U COCTOSIHUA OKpY»Karolei cpelbl . MockBbl 1 MockoBcKkoil 001a-
CTH, a 3aT€M U APYTUX PETHOHOB cTpaHbl. Yke B 1979 r. pemennem komternn Munreo CCCP 3a
HNMI'PD 6b110 3aKperuieHo — Kak HOBOE HayyHOE HampaBiieHHE — Pa3BUTHE FEOXUMUYECKUX HC-



CJICIOBAHMM, CBSI3AHHBIX C PEIICHHUEM MPOOJIEeM OXpaHbl OKPYXKAIOMIEH Cpebl. ITH UCCIEI0Ba-
HUSI, HOCAIINE BBIPAKEHHBIN MPHUKIATHON XapaKTep U HaIllpaBJICHHBIE HA pa3pabOTKy reoXHMHU-
YECKUX METOJIOB BBISIBICHUS 30H TE€XHOTEHHOT'O 3arpsi3HEHUSI M OLICHKH COCTOSHUSI OKPYKaro-
el Cpepl, ChIrpalii IIEPBOCTENICHHYIO POJIb B Pa3BUTHU HKOJIOTO-TEOXUMUYECKUX pabOT B OBIB.
CCCP. B cymHOCTH, UMEHHO C 3THUMH HCCICIOBAaHUSMH CBsi3aH HadanbHBIN (1976—1988 rr.)
9TaIl CTAHOBJICHUS 3KOJIOrO-reoXMMHUUYeCKuX uccaenoBanuii B 0. CCCP [1, 14, 118, 135].

Cpenu yKa3aHHBIX BBIIIE PELICHUH U TOCTAHOBJICHUI Ha30BEM CIIEIYIOIINE:

- Pemenne Mcnonkoma MoccoBera «O0 opraHu3anui reOXMMAYECKUX UCCIICAOBaHUH 3a-
rpsi3HeHUs MOCKBOPEIIKOTO MCTOYHHKA BOTOCHAOKEHHS T. MockBbI» OT 14.02.1978 1. Ne 476;

- Pemienue MoCKOBCKOI0 MEKBEJOMCTBEHHOTO HAayYHO-TEXHUYECKOI'O COBETA 110 OXpaHe
OKpYKarollen cpeibl «0 HEOOXOAMMOCTH YCUJICHUSI OXPaHbl OKPYXKAIOUIeH Cpe/ibl U palliOHalb-
HOTO KCIIOJNBb30BaHUS MPUPOAHBIX pecypcoB B I'. Mockse u JIII3I» (JlecomapkoBOM 3allUTHOM
nosice) ot 15.07.1979 r.;

- Pemmenue Ucnonkoma MoccoBeta «O nanbHeiIIeM BHEIPEHUU F€OXUMUUYECKUX METOJIOB
MCCJICIOBAHMSI IPU U3YUYEHUU OKpYKarolen cpesibl . MOCKBBI U JIECOMApPKOBOTO 3alIUTHOTO IO~
sca» oT 14.04.1980 r. Ne 932;

- llopyuenue VYmpapneHuss HayudHO-HccaenoBaTenbckux pador Munreo CCCP ot
30.04.1980 r. Ne 18-27 «O06 opranu3anuy TeOXUMHUECKUX PadOT MO OKPYIKAIOIIEH cpesiey;

- Pemienue Mcnonkoma Moccosera ot 3.02.1981 r. «Cxema pa3BUTHSI BHEIIHUX UCTOYHU-
KOB BogocHa0xeHus r. Mockssl 10 2020 r.»;

- [Tocranosnenue 6r0po MI'K KIICC u Mcnonkoma Moccoseta ot 18.06.1981 r. Ne 2158
«O myaHe MepoIpHUATHI MO0 PUPOJOOXpaHHBIM padoTam B r. Mockse Ha 1981-1985 rr.» (3axa-
Hue «[IpoBecTu KOMILIEKCHOE M3YyUYE€HUE U COCTABUTh F€OXMMHUYECKHE KapThl 3arps3HEHHs T.
MOCKBBI TOKCHYHBIMH XUMUYECKUMU JJIEMCHTAMH M UX COCTUHCHUSAMUY);

- [TocranoBienne MI'K KIICC u Ucnonkoma Moccogera ot 8.07.1981 1. Ne 2538 «O pas-
paboOTKe reHepabHON CXEMbl OYMCTKH I'. MOCKBBI OT IPOMBIIIIIEHHBIX OTXO0/10BY;

- [Inan Hay4yHO-HMccaenoBarenbckux padot Ha 1981-1985 rr. mo co3gaHuIo U COBEpIIECH-
CTBOBaHHUIO METOJOJOTMUECKUX OCHOB YIPAaBJIEHUS B 00JIACTH OXpaHbl MPUPOJIbI, YTBEPKICH-
Helif moctanoBneHueM 'KHT CCCP ot 19.11.1981 r. Ne 440 «O pa3paboTke METOIUKH U CO-
CTaBJICHUU TeppuropuanbHoil komruiekcHoM cxembl (TKC) oxpansl mpupoasl Ha mnpumepe T.
MOCKBBI»;

- Pexomenpamuu 20-i1 MockoBckoit ropozackoit koHpepeniuu MI'K KIICC, Mocropuc-
noakoma, I'ockomrunpomera 3a 1982 r. («IIpogomkuTh cucTeMaTudeckoe U3yueHHe 3arpss3He-
HUS OKpyxatouieit cpeasl T. Mocksbl, JIII3I, B palioHax cBajloK M MOJIMTIOHOB MO 3aXOPOHEHUIO
OTXOJIOB»);

- [locranosnenne Coera MunuctpoB PCOCP ot 19.11.1984 r. Ne 480 «O pa3zpaboTke
TEPPUTOPUATBHON KOMIUIEKCHOM CXE€MbI OXpaHbl MPUPOJIbI T. MOCKBBI»;

- IIpukaz Munreo CCCP ot 13.12.1985 r. Ne 616 «O06 ymnopsimoueHuu U KOOPJAUHUPOBA-
HUU T€0JIOTHYECKUX UCCIIEN0BaHUI Ha Teppuropun I. Mocksel u JIII3»;

- Pemenne Mcnonkoma Moccosera oT 30.01.1986 1. Ne 188 «O KOMIUIEKCHOM ILTaHE
OXpaHbl OKPYKAIOIIEN CPellbl pAallMOHAIBLHOTO MCIIOJIb30BAHMsI BOJHBIX pecypcoB B I. MockBe Ha
1986-1990 r.»;

- Koopaunanmonnsiit uian AH CCCP, TKHT CM CCCP, I'ocinana CCCP nHa 1986-1990
r. o npobineme «IIporHo3Hasi 5KoOHOMHYECKasl OlIEHKa 00eCIeYeHHOCTH HApPOJIHOTO XO3sHCTBA
CCCP npupoausiMu pecypcamu Ha niepuog 1991-2010 r.» (Paznen «OueHka HaKOTUICHUS U HC-
M0JIb30BAaHUS BTOPUYHBIX PECYPCOB B HAPOJIHOM X031 CcTBE MOCKOBCKOI 001acTh»);

- I[MTucemo Ucnonkoma Moccoera ot 20.03.1987 r. Ne 4-14/320 u npeanucanre MuHreo
CCCP ot 6.04.1987 r. «O pa3zpabotke B 1987—1988 r. renepanbHOro miaHa pa3Butusi MockBsl 1
MockoBckoit obsactu Ha nepuoa 1o 2010 r.» (3aganue «IIpoBecTH reoXUMHUECKOE KapTHPOBa-
Hue JI[I3I1 ¢ uenbio BBISIBICHUS 0YaroB MOBBIIIEHHOTO COAEPKAHHUS XUMUYECKHX AJIEMEHTOB B
MIOYBE);



- ITucemo Mocobmucnonkoma oT 24.04.1987 r. Ne 7-HC-302 u npennucanune MuHTEO
CCCP ot 12.06.1987 r. Ne 18-05/470 «O6 o6ecneuennu cunamu Munreo CCCP pazpaboTku
pa3zenoB reHianoB MockoBckor oOnactu» (Pasmen «KoHuenuwus, aHaiu3 U BapHaHTHI MPO-
THO32 TEOXMMHYECKOTO COCTOSIHUS OKpY Karomiel cpeabsl MOCKOBCKOM 001acT»);

- Pemenue McnonkomoB MoccoBera 1 MocobiicoBeTa HapOaHBIX JemyTaToB oT 6.09.1988
r. Ne 1890-1216 «O0 yTBep>KAEHUU CXEMBI CAHUTAPHOW OYMCTKH T. MOCKBBI, TOPOAOB U pabdo-
YUX MOCETKOB MOCKOBCKOM 001aCTH OT TBEPABIX OBITOBBIX 0TX010B 10 2000 1.».

B 1977 r. (3 mas) HenocpenctBeHHo B cTpykrype UMI'PD opranusyercs CekTop reoxu-
MUHU OKpykaromiei cpensl (ero BosraaBui FO.E. Caer, nepsoie cotpyanuku — E.b. AranbmnoBa-
EBteeBa, O.I'. I'puropseBa-Kynaukosa, E.II. Copoxuna, H.b. SIHumieBckas), 0C€HbIO 3TOro xe
rona B coctaBe bI'TD NMI'PD (bponHulikas reosioro-reoXuMudeckasi SKCIeIuIns; HadaTbHUK
C.IO. Ilykapes) 6bu1a chopmupoBana Jlaboparopus arporeoxumun nous (HayansHUK C.I1. ByH-
JH, repBbie cotpyanuku — AWM. Aukacos, H.SI. Tpebunosa, E.Il. Suun). C 1982 r. pabotsr
IKOJIOTO-T€OXUMUYECKON TEMATUKH, TJIaBHBIM oOpa3oM B mpenenax CesepHoit Ocerun u Kas-
Ka3CKUX MUHEPAJIbHBIX BOJ, HA4aJH BBIMOJIHATHCS CleNManbHON naptuelt (HauansHuk 1.B. To-
KapeB, niepBbie coTpyaHuku — [.A. TumomkuH, b. Hukonosa) HIOMI'D UMI'PD (HauanbHUK
b.H. Auees). Yxe B 1976-1979 rr. corpynaukamu «oomasiioro» UMI'P3 (ocobenno MOMI D)
OBLT BBITIOJNHEH 3HAYUTEIBHONW O00BEM NMPHUKIATHBIX W HAYYHO-METOJIUYCCKUX HCCIICIOBAHHIA B
npeaenax r. MockBbl 1 MockoBckol obOsactu (Tadi. 1).

Tabauya 1

IKoJioro-reoxumMnieckue padorsl 1976-1979 rr. B MockoBckoM peruose [1]

Ton CojeprkaHue BBIIOJIHEHHBIX Pa0dOT
1976-1979 l'eoxumuygeckoe KapTUPOBaHKE TIOYB M CHE)KHOTO IMOKpOBa* Ha BCeW TeppUTOpHUU T. MOCKBHI 110
cetu 1 x 1 km
1976-1977 I'eoxumuueckoe kaprupoBanue mous no cetu 200 x 200 M u cHexxHoro mokposa mo cetu 200—
400 x 200 m Ha TeppuTopun KyHiieBckoro paiiona r. MOCKBBI
1977-1979 I'eoxummueckoe kaptupoBanue mouys mo cetu 200 x 200 M u cHexxHOTO HOKpoBa 1o cetu 200—
400+200 m Ha TeppuTopuu baymanckoro paiioHa r. MOCKBBI
1977-1979 I'eoxummueckoe kapTupoBanue mous mo cetu 200 x 200 M u cHeXXHOTrO MoKpoBa 1o cetu 200—
400 x 200 m Ha TeppuTtopun [lepoBckoro pariona r. MOCKBbI
1978-1979 I'eoxummueckoe kaprTupoBanue mous mo cetu 200 x 200 M u cHexxHOTO HOKpoBa 1o cetu 200—
400+200 m Ha TeppuTOpuu MOCKBOPEIKOTO paiioHa . MOCKBBI
1978-1979 I'eoxummueckoe KapTUpOBaHME MOYB M CHEXXHOro mokposa mo cetd 100 x 100 M Tepputopun
necomnapka JIOCuHBIA OCTPOB
1976-1978 [InomanHoe GHoreoxmMmuIeckoe onmpodoBanme 12 BUAOB JpeBECHBIX HACAXKICHUN U TpaB Ha Tep-
putopuu T. MOCKBEI
1977-1979 Hagater paboThI 110 H3Y4EHHUIO COCTaBa IPYHTOBHIX BOA (151 ckBakiHa) Ha TeppUTOPUH T'. MOCK-
BBI
1976-1978 B 5 xo3giictBax MOCKOBCKOI 00JIaCTH BBITIOJHEHB! MCCIIEI0BAHUS XUMHUYECKOTO COCTaBa OCHOB-
HBIX BHJIOB CEJIbXO3MPOIYKIMH IPH HCIOJIB30BAHUM B KadyecTBe ynobpenuit komnoctoB THO u
0CaJIKOB T0JIeH (PHIIbTPALIUH
1978-1979 JluToxuMmuueckasi cbeMKa 10 JOHHBIM OTJIOXKEHUM ¢ maroMm 500 M peku MockBe — OT ee UCTOKa
JI0 YCThsl; PSKUMHBIE T'MIPOXMMHUYECKHE HaONIOJCHUS Ha OMOpHBIX cTBopax (MockBopeukuit
WCTOYHHUK BOJIOCHAOKECHHS)

1977 Hagatel KOMIJIEKCHBIE SKOJIOTO-TEOXMMHUYECKHE MCCIIeIOBaHMUS B Ipenenax Oacceiina p. [laxpsl

1978 B MockoBcko# 00J1acTH Ha4aThl MCCIEIOBAHUSA XMUMHUUYECKOTO COCTaBa CEIILCKOXO3SHCTBEHHBIX
pacTeHuil NPy BHECEHUH B TI0UBbI Pa3JIMYHBIX BUIOB yI00peHH

1978 B MockoBcko# 00J1acTH Ha4aThl MCCIEIOBAHUSA XMUMHUUYECKOTO COCTaBa CEBCKOXO3SMCTBEHHBIX
pacTeHuil B 30HaX BJIUSIHUS BHIOPOCOB OT PA3JIMYHBIX THUIIOB MPOM3BOICTB

1978 Hauatsr ncciiejoBaHUS XUMIUECKOTO COCTaBa OTXOZ0B OCHOBHBIX MPEINIPUATHIA T'. MOCKBEI (212
npeanpusituii B 30 paiioHax ropoaa)

1979 HauaTbl vccieioBaHUsI XHMHYECKOTO COCTaBa OCAJIKOB TOPOJCKUX OYHUCTHBIX COOPYXKEHHH MO-

BEPXHOCTHOT'O CTOKA (8 OYMCTHBIX COOPYXKEHUH B 7 pailoHaX TOpoja)
1976-1977 BrinonHeHO TeoXuMHUYECKoe KapTUPOBaHME (ITOYBEHHBINH W CHEXHBIN ITOKPOBHI) B IEJIOM DSJIe
roposioB Mockosckoit obaactu (ITonosbck, JIbBoBckui, /lomoae10Bo, AnpesnieBka u ap.)




* HcenenoBanach MPENMYILECTBEHHO IIbIIb, OCAXJICHHAs! CO CHET'OM, XOTsI B Psie CIIy4aeB M3ydaliCsl © XUMHUYe-
CKH COCTaB JXUJIKOH (ha3bl cHera.

Kak mpaBuiio, npakTu4ecku Kaxjaas MpuKiIaaHas padoTa WM METOJUYEcKas TeMa 3aKaH-
YUBAJIUCh OOBEMHBIMU OTYETAMHU C MHOI'OYHMCICHHBIMH I'€OXUMHUYECKUMH KapTaMH M CXeMaMH
(momaBysrONMIas 4acTh OTYETOB MMena Tpud «Jlis ciy:keOHOro TMOJIB30BAaHUS», HEKOTOpPHIE —
rpu¢ «CekpeTHO», MOCKOJIbKY TaKOB ObLI MOPSJIOK TEX JIET B OTHOIIEHUHM MOAOOHBIX padoT u
UCCIJIEIOBaHM), a TaK)Ke 3allMCKaMH-PEKOMEHIallUsIMU, COCTABJICHHBIMU Ha OCHOBE IOJIYYEH-
HBIX pe3yJbTAaTOB, KOTOPbIE HAIPABISUIUCh B Pa3IMYHbIC IOCYJApCTBEHHBIC OpraHbl BJIACTH U
OpraHM3aly Uil IPAKTUYECKOro MCIoib3oBaHus. Hano 3aMeTuTh, 4TO BCE «IIPOM3BO/ICTBEH-
HBIE» OTUETHI COJEPAKAIU HE TOJIBKO «IIPAKTHUUYECKUE» PE3YNbTaThl, HO U COOTBETCTBYIOIINE Pa3-
JIEJIbI, B KOTOPBIX pacCMaTpUBAIMCh METOJUYECKUE U HAYUHbIE BOIIPOCHI HCIIOIb30BAHUS IT'€0XH-
MHYECKUX METOJOB B LEJIAX U3YUYEHHUs] TEXHOT€HHOI'O 3arpsi3HEHUs oKpyxaromei cpeasl. Otye-
ThI OBLJIM HACBHIIIEHBI OPUTMHAIBHBIM (DAaKTUYECKUM MaTepHalIOM, XapaKTepU3YIOIUM pacripeie-
JI€HWE U TOBEACHUE LIMPOKOW TIPYMIbl XMMHUYECKHX 3JEMEHTOB B Pa3IMYHbIX KOMIIOHEHTaX
OKpY’Karolllel cpelpl B 30HaX BIMSHUS Pa3HOOOpPa3HbIX MCTOYHUKOB 3arpsi3HEHHUS, YTO CaMo I10
cebe nMerno 0coOyro IEHHOCTb.

['maBHBIM HMZ1€0JIOTOM NPAKTHYECKOIO BHEAPEHUS TIE€OXMMHUYECKHX METOJOB JJs Lesel
U3y4eHHs] TEXHOI'€HHOTO 3arps3HEHUsl OKpPYKAlOUIeW Cpelbl, a 3aTeM JMJIEPOM M cO3JaTeieM
9KOJIOTO-T€OXUMUYECKOr0 HallpaBiieHus ObL1 JToKkTOop reos.-mMuH. Hayk O.E. Caer, xoTopsiii
crepa Bo3miasisul B LII'D MUMI'PD cneuua-
JU3UPOBAHHYIO  «IKOJIOTO-TE€OXHUMHUECKYIO»
naptuto, 3arem yxe B UMI'PO — Cekrop reo-
XUMHH OKpyxatouiei cpensl (¢ 1977 r.), Or-
Jen dKosiorudeckoit reoxumuu (¢ 1980 1.),
JlaGopaTopuio 3KOJIOTMUECKOW TEOXUMHUHU (C
1987 1.), sABIsICA HAyYHBIM PYKOBOJIUTEIIEM
BCEX HCCIEIOBaHUM W MPUKIAAHBIX pPadOT
IKOJIOTO-TEOXMUMHUYECKON TEMAaTUKH, BBINOJI-
HSBIIUXCS B Pa3jMYHBIX MOJpa3AeseHUsX
«bonpimoro» UMI'PD. B «Xapakrepuctuke
IO.E. Caera» (XxpaHuTCsl B apX1B€ aBTOPA 3TUX
CTPOK), JaTHpoBaHHOW 6 sHBapss 1987 r. u
noanucanHo aupexkropom MUMI'PD D.K. by-
PEHKOBBIM, cekperapeM naptoropo B.B. Byp-
KOBBIM U mpencenatesnem npodroma B.C. Bo-
POHOBBIM, OJTHO3HAYHO CKa3aHO, 4To «B 1976
r. FO.E. CaetoM OblIM OpraHu30BaHbl U Haya-
ThI pa0OTBHI IO FIKOJIOTUYECKON TEOXUMHNY.

IO.E. Caer B 1957 r. OKOHYMJI 3HAMEHHU-
Tbld MOCKOBCKHI WHCTUTYT LBETHBIX METall-

tOnuit Epumosuu Caer noB u 3o01o0ota uM. M.M. Kanununa (xadenpa

(9 oxrabps 1934 — 9 mioms 1988) npogeccopa B.U. Kpeiitepa, KOTOpOro Ha3sbi-

BaJl CBOMM YYHUTEJIEM), MOIY4YUIT MPodeccuto

«TOPHBIN WHXKEHEP-TeoIor (Crierrain3anus —

«MIOUCKH ¥ pa3Be/ika PyAHbIX MecTopokaeHuii»). C 1957 mo 1977 r. 10.E. Caer pabotan B LII'D
NMI'P3O B 10oMKHOCTAX MIIAALIErO reojora, reojiora, HayajabHUKa OTPsAJIa, CTApIIEro U IJIaBHOTO
reoJiora MapTuy, HadanbHUKa nmaptuu. B 1957-1960 rr. oH yyacTBOBAJI B MPOTHO3HO-ITOMCKOBBIX
U OLIEHOYHBIX paboTax Ha peJKOMEeTalbHOE OpYyIEHEeHHE B IEJIOYHBIX MaccuBax tora KpacHosp-
ckoro kpspka. B 1960—-1968 rr. I0.E. CaeT pykoBOAWI U JINYHO Y4aCTBOBAJ B UCCIEIOBAHUAX 10
pa3paboTke U anpodalMyu METOAUWKU TMOUCKOB 3HJOTCHHBIX MECTOPOXIEHUI Oopa Mo BTOpUU-
HBIM Op€oJIaM U MOTOKaM paccesHus. B pe3ynbraTe u3yuyeHus NpakTUYECKH BCEX M3BECTHBHIX B
CCCP OOpHBIX MECTOPOXKIECHHI 3TOr0 T€éHETUYECKOr0 THUIA, UM OBUIO pa3paboTaHO METOAMYE-




CKO€ PYKOBOJICTBO 10 F€OXMMHUYECKHM METOAaM MOMCKOB Oopa M JaHa MPOrHO3HAasl OIEHKa Ha
O6opHoe ceipbe paznuuHbix peruoHoB CCCP, B 1968 r. 3amuiiena kanauaaTckas JuccepTaius
[71], a B 1973 r. onybnukoBana monorpadus [81]. OTMeTM, YTO B OCHOBY IIOBEJACHHBIX pabOT
OBLIM MOJIOXKEHBI JBA IMPUHLHUIIA, KOTOPbIE BIIOCIEACTBUM IIKNPOKO Hcnoib3oBainuch f0.E. Cae-
TOM IIPU BHEJAPEHUH T'€OXMMHUUYECKUX METOJOB JJIsi U3yUEHHS 30H 3arpsi3HEHUS] U OLIEHKH COCTO-
SIHUSL OKPYXKAIOIIeH Cpenibl: BO-TIEPBBIX, JaHIA()THO-TEOXUMUYECKUNA METO/1 UCCIIETOBAHHUS, T.
€. CONpsHKEHHOE U3Y4YeHHE U aHaIM3 MUTpaluuu 0opa (M IpYTux 3J1€MEHTOB-UHAMKATOPOB) B OC-
HOBHBIX KOMIIOHEHTax JaHmamadTa — pyAax, TOPHBIX MOpPOJaX, KOpPax BBIBETPHUBAHMSA, ITOYBAX,
pacTeHUsX, BOJAaX; BO-BTOPBIX, CTATUCTUUECKHI MeTo] cOopa M aHanu3a maTepuana. PailoHbl
paboT BRIOMpANKCH TaK, YTOOBI OBLTN M3y4eHBI Bce HanboJiee MEPCHeKTUBHBIE I TIOUCKOB JH-
JIOTEHHBIX MECTOPOKICHHI O0opa peruoHsl, pacrnoioxxkeHHsle Ha JlanbHem Boctoke, B Bocrou-
HoM 3abaiikanbe u [lpubaiikanse, B I'opHoii [llopun, CeBeprom Kazaxcrane, CeBepnom KaBka-
3¢ u Cpenneit Azuu. [lokazatenbHO, 4TO B yKa3aHHOM KHUTE MPUBOJUTCS MPUMEPHI pacipese-
neHus 0opa (reoOXMMHYECKHEe aHOMAIMM O0pa B MOYBAX M PACTCHMAX) HA YYaCTKaX, MOJIBEPKEH-
HBIX «MCKYCCTBEHHOMY 3apa’KEHUI0 MECTHOCTH).

3nauntenen Bkiaa FO.E. Caera B cOBepIIEHCTBOBAHHE T€OXUMUUYECKUX METOJOB MOUCKA
MEPEKPBITHIX PYAHBIX MecTopoxaeHuid. B 1968—1976 rr. um Obuin OpraHu30BaHbI UCCIIEAOBaA-
HUS 110 M3YYEHUIO PACIpEEICHUs] METAUIOB U JAPYTrUX XUMHUUYECKHUX AJIEMEHTOB Ha O€3pyIHBIX
yuacTkax (B (DOHOBBIX YCJIOBHSIX) U B Mpe/eNax pyJOreHHbIX aHOMAIMK pa3IMyHOro THma. Baxk-
HEHWIIMe UTOTU CBOMX HCCIeoBaHuM 10 »Toi Tematuke noaseneHsl FO.E. CaeroM B xopoiio usz-
BECTHOW MHOTHM crenuanuctaM MoHorpaduu [73], dpakrudeckolr OCHOBOW KOTOPOH SIBUJIHCH
pe3yabTaThl METOJAWYECKUX MCCIICAOBAHUI M OIBITHO-IIPOM3BOACTBEHHBIX paboT Ha 20 mecTto-
POKICHUAX M OOJIBIIOM KOJHUYECTBE MOUCKOBBIX Y4acTKOB (MEIHOKOIUYEIaHHBIC MECTOPOIKIe-
Husi CeBepHbIX Myropkap, CBUHIIOBO-IIMHKOBBIE MecTopokeHust LlentpanbHoro Kazaxcrana,
MeaHonopdupossie MecTtopokaeHus: [lpubanxamibsi, NOTUMETAIIMYECKHE MECTOPOXKICHUS
Pyanoro Anras, CBUHIIOBBbIE MECTOPOXKIEHHUS 3aKaprarbsi, MEAHO-HUKEIEBOE MECTOPOXKIACHUE
Ha KosibckoM momyocTpoBe, YKCHHCKOE peIKOMeTalbHO-CyIb(puaHoe MecTopoxaeHue B Kape-
nun). Jlns npoBenenust pabot mo panHomy npoekty FO.E. CaetoM Obl1 opraHn30BaH KOJUIEKTHB
u3 20-TH WHXKEHEPOB U TEXHUKOB (HE CUMTAas MPAKTUKAHTOB U paboyuXx), Cpeau KOTOPBIX ObLIN
re0JIoTH, TEOXUMHKH, [TOYBOBE/IbI, T€000TAHUKH, THIPOTEOJIOTH, XUMUKU-aHAIUTUKHA. OHOBpe-
MEHHO OBUTM CO3JaHbl CTAllMOHApHAas M IOJIeBasi J1abOpaTOpUu MO M3YyYEHHIO paclpeleleHus
XUMHUYECKHX 3JIEMEHTOB U (JOPM HUX HaXOXKJACHHUS B [TOYBAX U BOJIaX, OCHOBAaHHBIE HA MCIOJb30-
BaHUU B OCHOBHOM XMMHYECKHX METOJIOB aHajIM3a. B CyIIHOCTH, aHaJIOrMYHbIE OpraHU3aliOH-
HBIE TTOAXObI, HO B OoJsiee mHMpoKoM MmaciiTabe Obutn ucnoiab3oBansl FO.E. Caetom u npu mipo-
BEJICHUH DKOJIOTO-T€OXUMHUYECKUX MCCIEA0BAHNN.

B yka3zanHo#i Beiie kHure [73] neTaqbHO pacCMOTPEHO TOBEICHHE aCCOIMAIMNA DIICMEH-
TOB-MHIUKATOPOB MEPBUYHBIX OPEOJIOB U PY/ B PA3UYHBIX OOCTAHOBKAaX BHIBETPUBAHUS, a TaK-
e Mpu POPMUPOBAHUU BTOPUUHBIX OPEOJIOB B CKJIOHOBBIX OTJIOKEHUSIX; U3JIaratoTCsl YyCTaHOB-
nennble FO.E. Caetom 3akoHOMepHOCTH (POpPMHUpPOBaHMS HANOXKEHHBIX OpEOJIOB, CTENEHb HX
pacpoCTPaHEHHOCTH B 3aBUCUMOCTHU OT PA3JIMYHBIX I€OJIOTO-TUTOJOTHYECKUX U JaHAImA(THO-
FEOXMMHUYECKUX YCIOoBUHA. Ha MHOIOUYMCIIEHHBIX NpUMEPAX MECTOPOXKJIEHUH B IyCTHIHHBIX,
CTEMHBIX, JIECHBIX, TACKHBIX U MEP3JIOTHO-TACKHBIX JIAHIA(TaX BHISBICHBI OCHOBHBIE XapaK-
TEPUCTUKH HAJIOKEHHBIX opeoiioB. B cBoeit kuure FO.E. Caet ¢ 0co0oii 1eTanbHOCTBIO paccMar-
pHUBaET NMOBEIEHNE UMEHHO acCOLMalui (ITpyIIbl) 3JIEMEHTOB-UHINKATOPOB, YTO BIOCIEACTBUU
ObUIO MIMPOKO MPUMEHEHO NPU U3YYEHUH TEXHOT'CHHBIX F€OXUMUYECKUX aHOMAJIUH (METO/ TeX-
HOTCHHBIX T€OXMMHYECKUX accolaiuii). OH MoJUepKUBacT, YTO BTOPHYHBIN T€OXUMHYCCKUN
OpeoJ MPEJCTaBIseT COOON CPaBHUTEIBHO JIOKAJIBHYIO YacTh JaHamagdTa, B Mpeaenax KoTopon
YCTaHaBIIMBAIOTCA aHOMaJIbHbIE T€OXUMUYECKUE XapaKTEPUCTUKU, 00YCIOBIEHHBIE MPOIIecCCaMu
TUIIEPTeHHOr0 MpeoOpa3oBaHus U paclpesiesieHus (mepepacnpeeseHns) XUMUYeCKHX JJIeMeH-
TOB U UX COEIMHEHUH, MOCTABIsIEMbIX UCTOYHUKAMU, HE SIBISIFOIIUMHUCS 00s3aTeIbHBIM KOMIIO-
HEHTOM JIaHHOTO JaHamadTa. B TakoM MOHMMaHUU WCTOYHUK MTOCTABKH BEIIeCTBa B MaHAMIADT
cam 1o ceOe siBnsieTcss aHomanueil. Mictounuku MoryT ObITh Kak MPUPOIHBIMU (PYAHbIE TENa, UX



HEPBUYHBIE OPEOJIbI, TOPHBIE MOPOABI, 110 TEM MM MHBIM NPUYMHAM PE3KO OTIMYAIOIIUECS I10
CBOWCTBAM OT BMEIIAIOUINX IOPOJ), TaK U aHTPOIOTCHHBIMU (BBIOPOCHI, OTXOMABI HIJIM CTOKU
IPOMBIIIICHHBIX MPEIIPUATHI, cpelcTBA XUMHU3AMM, BHOCUMbIE B IIOYBY IIPH CEIILCKOXO035ii-
CTBEHHOM JIeTEbHOCTH, OBITOBBIE OTXO/IbI). B X0/1€ MccnenoBannii BTOPHUHBIX T€OXUMHUYECKUX
opeosos FO.E. Caetom (CoBmectHO ¢ H.M. HecBmikckoii) Obl1a pazpaboTaHa OpuruHaiIbHas dKC-
npeccHass ¥ 3KOHOMHYECKH >(PQEeKTHBHAs METOJIMKa MOHMCKOB CYIb(UIHBIX MECTOPOXKICHHM,
HEPEKPBITHIX AJUIOXTOHHBIMU OTJIOKEHHMSIMU, IIpu anpodanuu kotopoi B LlentpansHom Kazax-
crane U PyaHom Antae ObUIM BBISIBIEHBI HOBBIE NMEPCIEKTUBHBIC HA MPOMBIIUIEHHOE OpY/CHE-
HHUE TEPPUTOPUU U OOBEKTHI. YKa3aHHasi METOJIMKA HIMPOKO UCIOJIb30BaIach B MPAKTUKE I'€0JI0-
ropaszBefiouHbix padot [51]. Ocoboe BHuManue B cBoux uccienoanusx 0.E. Caer ymemsn
nporeccaM OMOKOHLIEHTPUPOBAHHUS XUMHUUYECKUX 3JIEMEHTOB M M3YYEHHIO (OPM HAXOMKIAECHUS
MOCJIETHUX BO BTOPUYHBIX opeosiax paccesinud. [Ipennoxxennas um (copmectHo ¢ H.M. HecBuxk-
CKOM) TEXHOJIOTMYECKas CXeMa MW3BJICYEHUS U3 IMOPOA M IMOYB BaKHEHIIMX MHHEpaIoro-
reOXMMUYECKUX (Da3, KOHUEHTPUPYIOIIUX AJIEMEHTHI B OpPEOJIaX PacCEesiHUs, MO-TPEKHEMY HC-
HOJIB3YETCs B MPAKTUKE MPUKITAIHBIX TeOXUMHUUeckux pador [82, 83]. B yka3aHHbIX myOaMKaIiu-
sx FHO.E. Caerom u H.W. HecBmxckoit 0p110 chopMyTHUpOBaHO MOHATHE O TaK HA3bIBAEMBIX MU-
HEpaIoro-reOXMMUYECKUX (opMax HAXOXKICHHS XUMHUYECKUX 3JIEMEHTOB, BbIIEISIEMBIX I10
(opManbHO-TEHETUYECKOMY IPU3HAKY. Hampuwmep, BaXHENIIUMU MUHEPAJIOro-
re0XMMHUYECKUMHU (popMamu, 3aKIFOYAIOLIIMMHU 3JIEMEHThI-MHIMKATOPbl BO BTOPUYHBIX HAJIOKEH-
HBIX OpE€0JlaX B AJUIOXTOHHBIX OTJIOKEHUSX, SBISAIOTCS: BOJOPACTBOPUMBIE COENMHEHUs (mIpe-
UMYIIECTBEHHO CYJb(aThl M XJIOPUABI TSKEIBIX METAJUIOB), OOMEHHO-COPOMPOBAHHBIM KOM-
IUIEKC, KapOOHATHl M TPYIHOPACTBOPUMBIC CYIb(AThl, TUAPOOKCUIBI JKeJIe3a, MapraHia, airo-
MUHMSI U KPEMHHMSI, OPraHMUECKOE BEILECTBO, INIMHUCTBIE MUHEPAIbl, CyIb(QUIbl (THIEPreHHbIE,
npeumyiiecTBeHHO uput). B aTo xe Bpems FO.E. Caer yyacTByeT B paboTe OTpacieBbIX CEMHU-
HapOB 110 OOMEHY OIBITOM, KOHCYJIBTUPYET JAPYrue MPOEKThl aHAIOTUYHOM TEMaTHKH U YUTAeT
JIKIIMH Ha KypcaX MOBBIIICHUS KBATU(PHUKAIMH T€0JIOTOB-TIOMCKOBUKOB TEPPUTOPHAIBHBIX IKC-
nequuuii Munucrepctsa reonorun CCCP.

B 1982 r. 10.E Caerom Obuta 3amuineHa JOKTOPCKAsl TUCCepTalus, MOCBSIICHHAS MPO-
O1eMaM reoXMMHMH TE€XHOreHe3a M 3kosornyeckoit reoxumuu. Beero FO.E. CaetoM omy6iuko-
BaHO Oosiee 100 HayuHbIX paboT, cocTaBiieHO 0K0J10 50 HayYHO-IIPOU3BOJCTBEHHBIX OTYETOB U
3aMMCOK-PEKOMEHAALNH (K 3TOMY HaJ0 J00aBUTh OTYETHI, B KOTOPHIX OH BBICTYHaJl Kak Haydy-
HBIM pyKoBOIUTENb padboT). OH COCTOSUT WIEHOM auccepTaiuoHHoro coseta npu UMI'PO, Moc-
KOBCKOI'O MEXIYBEJOMCTBEHHOI'O COBETA IO OXPaHE OKpYyXkarolien cpensl, HaydyHoro cosera no
ouochepe AH CCCP (B mocieaHuii, Kak cka3aHO B OJHON COBPEMEHHOM MyOJUKAIIUH, «BXOIH1-
JM UAAEPbl MHOTUX €CTECTBEHHOHAYUYHBIX OTpaciieil 3HaHus» [127]), psaa APyrux HaydHbIX H
YUEHBIX COBETOB. VIM MOAroTOBIIEHO 7 KaHAMJATOB HAayK, JUCCEPTALMOHHbIE PAaOOTHI KOTOPBIX
KacaroTCs PA3JINYHBIX ACIEKTOB JKOJOTMYECKOM I'€OXMMHH, F€OXUMHUYECKON 3KOJOTMU U IpPH-
kiagHoi reoxumun. FO.E. Caer HarpaxaeH Menanbio «3a TpyAOBYIO 100JiecTh, 3HAUYKOM «OT-
JUYHUK Pa3BEIKU HEIp», o4eTHbIMU rpaMoTaMu Munucrepctsa reojgorun CCCP, HTO «I op-
Hoe», cepedpstHoi Meaanpio BJIHX CCCP, «3a BeimonHeHue BakHoro 3aaanus Munreo CCCPy
IO.E. Caery B 1986 r. nmpucyxaena npemuss Munuctepcrsa reojorur CCCP, a B 1991 r. (8B co-
CTaB€ aBTOPCKOTO KOJIJIEKTHUBA) <«3a pa3pabOTKy M BHEApPEHHE KOMIUIEKCa TIe0Joro-
IKOJIOTMUECKUX METOJOB UCCIIEJOBAHUM, KOHTPOJIS U NPOTHO3a COCTOSTHUS ITPUPOIHOM CPELBI T.
Mocksl 1 MockoBckoi obnactu» — npemusi [IpasutensctBa (CoBeta Munuctpos) CCCP (cwm.
[TocranoBnenune Kabunera MunuctpoB CCCP ot 18 utons 1991 r. Ne 381 «O npucyxaeHuu B
1991 rony ot nmmenu IIpaBurensctBa CCCP npemnii 3a BBIOJHEHHE KOMIUIEKCHBIX HAay4HBIX
UCCIICIOBAaHUM, MPOEKTHO-KOHCTPYKTOPCKUX W TEXHOJOTHYECKUX paboT Mo BaKHEHIINM
HAIpPaBJIEHUSIM Pa3BUTHUS HApOJHOTO XO3SAMCTBAa U €ro OTpaciei M 3a BHEJAPEHUE Pe3yNbTaToOB
ITUX UCCIIEOBAaHMI U paboT).

Ve Ha HayaJlbHOM 3Talle FeOXMMHYECKHX HCCIIEJOBAaHUM MPOLIECCOB 3arps3HEHUS OKpY-
JKAKOUIEW Cpelbl, HECKOJIBKO MO3KE MOJIYYUBIINX HA3BaHHME «IKOJIOTO-TE€OXMUMUUYECKUX)» HCCIIE-
JIOBaHUM U 3aJI0’)KUBILHX OCHOBBI SKOJIOTMYECKON F€OXUMUH, IPKO MPOSIBUIIUCH HCCIIEI0BATENb-



CKM TajaHT u opranusaropckue cnocooHoctu FO.E. Caera. B mepBoit monosune 1980-x rr. oH
CyMeJl UJECWHO U TEMATUYECKU CIUIOTUTh KOMIUIEKCHBIA U JIEMCTBEHHBIM KOJUIEKTHUB CIICLIMAIIU-
cToB (Oosee 60 yemoBeK U3 pa3IUYHBIX MoApazaeieHuit «oonbioro UMI'PDy) pasnoro npodu-
7151 (Te0JI0TH, TEOXUMHUKH, TeO(PHU3UKH, reorpadbl, MOUYBOBEIBI, JaHIIA(TOBE b, TEOMOPQOIIOTH,
XUMHUKU-aHATUTUKYA, TUTUEHUCTBI, TEXHOJIOTH, SKOHOMUCTHI U Jp.), pa3padboTaTh psJl B3aUMOCBSI-
3aHHBIX HAYYHO-HCCIICOBATENILCKUX U MPUKIIAJHBIX IMPOTPaMM, B TOM YHCIIE B COAPYKECTBE C
aKaJIeMUYECKUMH M OTpPACieBbIMU HMHCTUTYTAMHU, OPIaHU30BATh SKCIEIUIIMOHHBIE pPaOOTHI B
pasnnysbIX perunoHax o6eB. CCCP.

[lepBblii KpYMHBIA OMBIT METOAMYECKUX KCCIEAOBAHUNW M MAaCIITAOHBIX OIBITHO-
MPOU3BOJICTBEHHBIX paboT (Tabm. 2), J0Ka3aBIIUX BBICOKYIO J(P(GEKTHBHOCTH JKOJIOTO-
FE€OXUMHUYCCKHUX UCCIICIOBAHHIA, ObLI BBIMOJIHEH /ISl TEppUTOpHHU T. MOCKBHI [ 75].

Tabruya 2
O0bemMbl padoT, BbINoJHeHHBIX UMI'PD npu reoXuMHYeCKHX MCCIeT0BAHUSX

Opr)RalOIIIeﬁ Cpeanbl B rnipeaejaaxr. MocKBBI 1 JIECOIMAPKOBOI'0O 3alIIMTHOIO Iosica
B 1976-1979 rr. [1]

Hanpasiernune pabot

Kon-Bo HN3YYCHHBIX 00BEKTOB

Ko1-Bo 0TOOpaHHBIX P00

HccnenoBanrue OBITOBBIX
U TPOMBIIUICHHBIX OT-
XOJIOB U OIIEHKAa HX BO3-
JIEUCTBUS

1) 2 MmycopormnepepabaThIBAIONINX 3aBOJIA,

2) 5 TOL,

3) KomnniekcHOE M3y4eHNe BCEX BHIOB OTXOJI0B
U CTOKOB 16 mpennpustui,

4) 161 npenupusATHE ¢ TaIbBAHUYECKUM IIPOH3-
BOJICTBOM,

5) 8 TOpOJICKHX CBAJIOK,

6) IToussr 30 moneit B 10 xo34iicTBaX, HUCMOJb-
3YIOIIUX OBITOBBIE OTXOJBI B KauecTBe yaoOpe-
HUU

1030 mpo6 3075! 1 NITaKa

363 mpoObI 30161 U IITaKa

450 mpob6 otxomoB, 128 mpod
CTOYHBIX BOJ

795 po6 mmamMoB

320 npo6 mouB u pacteHuit, 160
npo0 1O BOJIOTOKAM
3000 npo6 moYB u pacTeHUi

BrisiBnenue u xaprtorpa-
¢upoBaHre oOYaroB 3a-
IPSI3HEHUSI TPOMBILLIECH-
HBIMHU BBIOpOCaMU

1) OGcnenoBaHue BCE TEPPUTOPUU TOpOAa B
Mmaciirabe 1 Touka HabmOMeHNs HA 1 KM?,

2) O6cnenoBanue 4-x paiioHOB 1o cetu 15-20
Touek HabmomeHust Ha 1 kM2 Ha TwIomEAan 82

KMZ,

1000 mpo6 mous, 1600 mpob pac-
tenuid, 950 mpob cHera

7000 mpo6 mous, 3500 mpob cue-
ra

Mockse

3) PexxuMHbIe HAOJIIOICHUS Ha 5 00beKTax

Ycranosnenne  ogaroB | 1) OOcrmenoBanme Bceit mpoTsbkeHHOCTH pycen | 800 mpo6 Bomsr, 2200 mpobd moH-
3arpsi3HEHUs BOJA MOCK- | pek Mocksa, fly3a, Uctpa, HBIX OTJIOKEHUHN
BOpenKoro  mcroyHuka | 2) OOciemoBaHWe MOYB TOPOJOB M celbCKoxo- | 4150 mpob mous
BOJ/IOCHA0KEHHS 3SMCTBEHHBIX NMPEINPUATHA B Ipenenax BOIO-

cbopa
Ormenka HUCTOYHHUKOB | 1) 12 mpymoB-oTCTOMHMKOB B ycThsl mputokoB | Beero: 2000 mpo6 Bomsi, 1400
3arps3HEHUS noBepx- | p. Mocksbl, mpo0 TOHHBIX OTJIOKEHUA
HOCTHBIX BOJ B T. | 2)25 mpyaoB ropona,

Onenka pucka 3aboie-
BaHUs HACCJICHUA B O4a-
rax 3arps3HeHHUs

1) O6cnenoBanue 3aboneBaemMocTu nereid B 24
TMOJIMKJIMHUKAX ropoja

500000 cTaTHCTUYECKHX TaJIOHOB
MIEPBUIHON 00pamaeMocTn

VIMEHHO 3TH HUCCIIEIOBAaHMS OINPENECIIMIA BO3MOKHOCTH HCIOJIB30BAaHUS I€OXUMHUUYECKUX
METOJIOB JJIsl PelIeHUs CIEeAYIOMUX 3a7a4: 1) u3ydeHne MpOMBIIUIEHHBIX MPEINpUITHA U pa3-
JUYHBIX OTXOJOB, UX OLEHKA KaK UCTOUYHHUKOB 3arpsA3HEHUs OKPYKAIOIIEH Cpelbl U BTOPUUHBIX
pPECYPCOB IIEHHBIX KOMIIOHEHTOB; 2) BBISIBIIEHUE UCTOYHUKOB 3arps3HEHUS OKPYKaIoIel cpebl
IPOMBIIIJICHHBIMA BBIOpOCAaMH, KapTorpapupoBaHHE 30H MX BO3ACUCTBUS, YCTaHOBIIEHHE JIO-
KaJIbHBIX 30H HanOoJjiee MHTEHCUBHOTO 3arps3HEHUs TEPPUTOPUI TOKCHUUHBIMH 3J€MEHTaMu; 3)
OLICHKA COCTOSIHUS IIOYB U PAaCTUTEIBLHOCTH, B TOM YHUCJIE CEJIIbCKOXO3SMCTBEHHOM, B CBA3U C
BO3/ICIICTBMEM Ha HUX BBIOPOCOB, CIOJIb30BAHUEM OBITOBBIX M IIPOMBIIUIEHHBIX OTXOJIOB B Ka-
YeCTBE arpOMEIMOPAHTOB; 4) YCTaHOBJICHHE NCTOUHUKOB 3arpsS3HEHUS IPUPOIHBIX BOJ U OLIEH-
Ka 3¢ (EeKTUBHOCTH OYHCTKH CTOYHBIX BOJ; 5) BBISBICHHE KOHTHHTEHTOB HACEIEHMS C TOBBI-



IIEHHBIM PUCKOM 3a00JIEBaHUN B CBSI3U C YCTAHOBJICHHBIMU JOKAJIBHBIMH M PErHMOHANbHBIMU
FEOXUMHUYECKUMH aHOMAJIUAMHU. bbulO MMOKa3aHO, YTO BaKHEHIIMM JOCTOMHCTBOM I€OXHMMUYE-
CKHUX METOJIOB SIBJIIETCS BO3MOXKHOCTb CTPOTOM MPOCTPAaHCTBEHHOM (hMKCally 30H TEXHOTEHHO-
ro 3arpsi3HEHUs (IIPEX]IE BCErO, B pe3ysIbTaTe UCIOIb30BaHUS T€OXUMUUECKUX CHEMOK U T'€0XH-
MHUYECKOT0 KapTHpPOBaHMS) U BO3MOXKHOCTh CO3JaHMsI Pa3HOMACHITAOHBIX MOHO- U IOJIM3JIe-
MEHTHBIX T€OXUMUYECKUX (IKOJIOTO-T€OXUMUYECKUX ) KapT.

Oco0oe BHUMaHUE B XOJI€ UCCIIEIOBaHMI ObLIO YAEJIEHO OLIEHKE COCTOSHUS MOCKOBOpell-
KO0 UCTOYHHKA BOJIOCHAOkeHHs T. MOckBHI (p. MockBa ot Moxaiickoro no PyGieBckoro Bo-
JOXpaHUIIUI, a Takxke peku Py3a u Mcrpa) u xapakTepucTuke TEppUTOPUI FOPOJIOB U CEIBCKO-
XO3SIMCTBEHHBIX OOBEKTOB, PACIIONOKEHHBIX B MpeNenax BOJ0COOPOB YKa3aHHBIX BOJIOTOKOB H
UX MPUTOKOB. Ba’KHBIM HUTOrOM reOXMMHYECKHX PaOOT ObLIM MEpBBIE KAPThl 3arpsi3HEHUS Tep-
puTOopuH I. MOCKBBI XMMMUECKUMH 3JIEMEHTAMHU, COCTABJIEHHBIE 110 PE3YJIbTaTaM KapTUPOBAHUS
CHEXXHOTO M MOYBEHHOTO MOKPOBOB. B wactHOCTH, B 1976 T. B ipenenax r. MockBbI Obli1a TIpo-
BeJIcHA reoXMMHUYeckas cheMka B MacmTabe 1:100000 (1 mpo6a Ha 1 kM?) TIOUBEHHOTO OKPOBA,
B 1977 1. — CHEXXHOTO TTOKpPOBa. AHAJIOTUYHBIC ChEMKHU OBLJIM BBITIOJIHEHBI TOBTOPHO B 1986 T.
(mouBeHHBbIN MMOKPOB) U B 1987 1. (cHexHBIN MMOKpoB). Ha 0OCHOBE pe3ynbTaToB BHIIOJHEHHBIX
UCCJIEIOBAaHUM ObLTH Pa3padOTaHbl PEeKOMEHAAIMH IO YIY4IICHUIO OKpY>Kalolel cpeibl B T.
Mockse. B 1976 r. MockBa Obl1a €IMHCTBEHHBIM KPYIHBIM FOPOJIOM MHpPA, B KOTOPOM Hayallu
BBITMIOJHATHCS TUIAHOMEPHBIE IJIOMIAHbIE TEOXUMUYECKUE UCCIEIOBAHUS COCTOSHUS OKPYXKato-
IeN Cpebl.

Pesynbrarhl mepBbIX paboOT, BHINOJHEHHBIX B MOCKBE U €€ OKPECTHOCTSX, YCTaHOBWIIH
cBOeoOpa3re TEXHOT€HHOTO 3arps3HEeHNUs (KaK TEOXUMHUYECKOTO SIBIICHHS ) U yKa3aJld Ha HE00X0-
JUMOCTD a/IallTallid METOJO0B NPUKIIATHON (MIOMCKOBOI) T€OXMMHH K HOBBIM 3ajayaM, pas3pa-
OOTKM HOBBIX HUCCJIEIOBATENbCKUX IPUEMOB U OLICHOYHBIX OKa3aTelel, IPUBICUYEHUS PEeLn3H-
OHHBIX aHAJUTHUYECKUX METO/OB, UCIOJIb30BAHUS JTOCTHKEHUH M METOAMYECKUX MPUEMOB JIPY-
I'UX HAyYHBIX JUCHUIUIMH (T€OXUMHH JIaHAmMAa]Ta, FTeOXMMUYECKON SKOJIOTUH, THTUEHBI, AITH/Ie-
MHOJIOTHH, arpoXumMun). IMeHHO 1o3ToMy, Hapsay ¢ (B OoJibliel cTeneHu NpuKiIaJIHbIMU) Ieo-
XUMHYECKMMH paboTaMu B mpesenax MOoCKBBI U €€ JIECONapKOBOIo 3allluTHOro nosica, B 1977 r.
HAuYMHAIOTCS METOAMYECKHE HccieloBaHus B Ipeenax 6acceitna p. [laxpsl — mpaBoro npuToka
p.- Mockssl (Bkitouasi ropoga AmnpeneBka, Tpowutk, [lomonsck, Kimumosck, Jomoaenoso, Bunu-
Hoe, noc. JIbBoBckui, IllepOuHka u np., a TakkKe TEPPUTOPHM psda CETbCKOXO3SHCTBEHHBIX
00BEKTOB). DTOT pevyHoi OacceitH g0 cepenuubl 1980-Xx rr. sBISUICS CBOCOOPA3HBIM OIBITHBIM
MOJIMTOHOM, Ha KOTOPOM ObUIM OTpaOOTaHbl PA3JIMYHbIE METOJMYECKHE IPHEMbI 3KOJIOTO-
TEOXUMHYECKUX MU IKOJOTO-TUTMEHWYECKHX HuccienaoBanuii. Oco0oe BHUMaHUE OBUIO yEIeHO
BBISIBJICHUIO MCTOYHHMKOB 3arPsA3HEHUS U OLICHKE COCTOSIHMSI OKPYKAIOIEH Cpellbl MEMOPHAIIBHO-
ro Jyeconapka «l'opku JIEeHMHCKME» M HalMOHAIBHOTO mapka «JlocuHsli ocTpoB». B 310 Xe
BpeMs NIPOBOAATCS pabOThI MO OIIEHKE COCTOSTHUSI OKpYy»XKarolei cpezsl I. Cumdeponous, r. Ca-
ki 1 Cakckoro OajgbHEOJIOTHUecKoro o3epa-kypoprta. B 1979-1980 rr. ans OaumMnuiickoro xo-
muteta CCCP BBINONHSETCS TN€OXMMHUYECKass OLIEHKA COCTOSIHHMSI TEPPUTOPUU OJIMMITUHCKHX
00bekToB B . MockBe. B mepuon ¢ 1982 mo 1991 r. Ha 14 cTanmoHapHBIX IJIOMIAKaX, PACIIO-
JIOKEHHBIX B OCHOBHBIX ()YHKIIMOHAJIBHBIX 30HAaX I'. MOCKBBI, OCYIIECTBIISIIUCH HAOMIOACHUS 32
YPOBHEM 3arpsA3HECHUSI CHEXKHOTO TTOKpPOBa, ¢ 1977 r. — nepuoanyuecku, a ¢ 1987 r. — NOCTOSTHHO
IPOBOJWINCH €XKEToJIHbIe HAOIIOJIEHHS 33 COAECP)KaHUEM XMMHUYECKHX 3JEMEHTOB B CHEXHOM
nokpoBe Ha (poHOBOM yuacTke (pailon ['myGokxoro ozepa, Pysckumii paitoH MockoBckoi o6ua-
ctr). B 1985 r. HOMI'D UMI'PD nmpoBOIUT 3KOJIOTr0-reOXMMHUYECKOe KapTUpoBaHHUe (I0oYBa U
JIOHHBIE OTJIOKEHHUS) B Tpenesiax caHaTOpHO-KypopTHBIX 30H CeBepHoro Kapkaza, a B 1986-
1988 rT. — 9KONOro-re0XMMHUYECKOE KapTUPOBAHHUE (IIOUBEHHBIN IMOKPOB U TOHHBIE OTJIOXKEHUS
BO/10TOKOB) Beelt Tepputopun CesepHoit Ocerun (macmtad 1:200000).

B 1978 r. no naumuaruse 10.E. Caera B UMI'PD HaumHaroTcst MaciraOHBIE UCCIIENOBA-
HUSl, HAIIpaBJIEHHbIE HA YCTAHOBJIEHUE 3aKOHOMEPHBIX CBSI3€H MEXAY paclpeesieHueM XUMHUUe-
CKHX DJIEMEHTOB U UX COEAVUHEHMN B OKPYKAIOLIEN CPEE U MOKA3aTeNIIMU 310pPOBbsl HACEJICHNUS.
C atoii nensto B ctpykrype MOMID UMI'PD co3paercs cnenuansHoe noapasaenenue (Jlado-



paTopusi OMOMOHUTOPHHTA), KOTOPYIO BO3TJIaBWI KaHA. Mead. Hayk b.A. PeBuu (HbiHE mpodec-
Cop, IOKTOP MEAUIIMHCKUX HayK, 3aB. JlabopaTopueil mporHo3upoBaHMs KaueCTBa OKPYkKarolen
cpenbl u 310poBbs Hacenenuss MHIT PAH), uro 610 TOrAa Upe3BhIYaliHO HECTAaHAAPTHBIM CO-
OBITHEM JISI OTPACIIEBOIO T€OJIOTMYECKOTO HHCTUTYTA M TeM OoJiee ISl €ro MPOU3BOCTBEHHON
SKCIIEIUIINN. BaxkHeNlIIne UTOrn MHOTOJIETHUX UCCIIENOBAHUNA B 3TOU 00sacT noaBenaeHsl b.A.
PeBuuem B ero g10KTOpCKOit quccepramuu [67].

B 1980 r. B UMI'PD (B cymHOCTH, JUIIb JJIs TPUAAHKS OOJIBIIIETO CTaTyca COOTBETCTBY-
I0IKUM padbotaM) opranuzyercs OTIen 3KOJOTHYECKO TeoXUMUH (B ero coctas Boiesl CexTop
TEOXUMHUH OKPY’KaIOLIeH cpeibl, pyKOBOJIUTEIEM KOTOPOTO CTajl KaHJ. reoj.-MUH. Hayk A.B.
['nme6oB — MHOTONETHUI «Opranu3anuoHHby crnoasmxkuHuk FHO.E. Caera, a Takke — oTryactu
dbopMallbHO — ele J1Ba CTPYKTYpHBIX noapazaenenust Mucruryra). FO.E. Caer, Bo3rinaBuBmuni
yKazaHHbIi OT/iel1, B CBOE BpEMsI paccKasall aBTOPY 3TUX CTPOK, YTO HA3BaHUE YKA3aHHOMY IOJ-
pazneneHuto («OTaen 3KOJOTHYECKON TEOXMMHHN») «mpuaymany aupekrop UMI'PD — dnen-
koppecnionsienT AH CCCP JI.H. OBUMHHUKOB, KOTOPBIH, TAKUM 00pa30M, MOXKET CUUTATHCS aB-
TOPOM TepMHUHA, 0003HAYUBIIIETO BIOCIEICTBUN HOBYIO HAYUHYIO NUCLUILIIUHY.

B 1982 r. (25 Hos0pst) cocrosutack 3amura FO.E. CaeTom nokTOpckoil aucceprauuu «AH-
TPOIIOTEHHBbIE TEOXUMHUYECKHE aHOMAIUU (OCOOEHHOCTH, METOJIMKA U3YUEHUSI U IKOJIOTUYECKOE
3HaueHue)» [72]. OpunuansHbEIME ONITOHCHTaMHU Ha 3amuTte 0bmu A.A. beyc, M.A. I'na3oBckas
u B.K. Jlykames. ['naBnas 3amaya uccnegoBanuii, nocrasiennas lO.E. Caetom B aucceprauuu,
COCTOsIJIa B BCECTOPOHHEM KOMIUICKCHOM aHAIM3€ YCJIOBUM 00pa3oBaHUs U OCOOEHHOCTEH TeX-
HOTEHHBIX U PYIAOTC€HHBIX T€OXMMHUYECKUX aHOMAJHi, a TakKe reOXMMHUYECKasl OLlEHKA MHTEH-
CHUBHOCTH aHTPOIIOTEHHBIX MPeoOpa3oBaHMUi (TEXHOTEHE3a) C LEIbI0 Pa3pabOTKH M BHEIPECHUS
METOJIOB U MPUEMOB MPUKIATHON T€OXUMUH B MPAKTUKY PAOOT MO OXpaHe OKPYKAIOIIEH CpeIbl
OT 3arpsi3HEHUS] XUMUYECKUMU JIEMEHTAMU U TPU MOUCKaX MECTOPOKICHUN MOJIE3HBIX UCKOTIa-
eMbIX. OCHOBHBIE Pe3yJbTaThl UCCIICIOBAHHM, U3TI0KEHHBIE B AUCCEPTALIMU, CBOIATCS K CIENIy-
OILIUM TTOJI0KEHHUSM.

1. [Ipu u3ydeHHH TEXHOTEHHOTO 3arpsi3HEHUs] OKpyXkaromiei cpeabl 3G(HEeKTHBHO MpUMe-
HEHHE MOJIEPHU3UPOBAHHOTO KOMIUIEKCA T€OXUMUYECKUX METOJI0B, pa3pabOTaHHBIX JJI TOUC-
KOB MECTOPOXKJICHH MOJIE3HbIX UCKOMaeMbIX. MCronb30BaHne reOXMMUYECKUX METOAO0B MO3BO-
JISIET TIEPEUTH OT pa3po3HEHHOMN (DUKCAIMU OTACIBbHBIX (DAKTOB K KOMIUIEKCHON XapaKTEPUCTHKE
LEIbHOM KapTUHBI COCTOSIHUSI OKPYXAaloLIEH Cpellbl ¢ OLIEHKOW MCTOYHHMKOB €€ 3arpsi3HEHHs U
MPOCTPAHCTBEHHOU CTPYKTYPHI 30H UX BO3JACUCTBHUS. DTO MO3BOJISET MOJTYIUTh (PyHIaMEHTAIb-
HBI (pakTHUecKUil MaTepuan s pa3pabOTKH KOMIUIEKCHBIX MPOTpamMM MPAKTUYECKUX Mepo-
MPUSITUN 1O YIPaABJICHUIO COCTOSHUEM OKPYKAIOIIEH Cpelbl U MCTOUYHHUKAMHU €€ IpeoOpa3oBa-
HUS.

2. TexHOT€HHOE BO3JICUCTBHUE SIBISETCS MOIIHBIM MOJUAIEMEHTHBIM UCTOYHHUKOM 3arpsis-
HEHUS OKPYKaroIel cpeibl, TAIIOMOP(MHBIM MO COCTaBY ISl pa3IMYHBIX THIIOB MPOU3BOJICTBEH-
HOM JEeSATENHHOCTU, HO CHENU(PUIHBIM 10 OCOOEHHOCTSIM JJIsl KOHKPETHBIX UCTOYHUKOB. Cpej-
HUN YPOBEHb COBPEMEHHOTO MOCTYIJIECHUS a0CONIOTHBIX MAacC XUMUYECKUX DJIEMEHTOB B OKpPY-
KAIOIIYI0 CPey JUIsl BCEX BUJIOB BO3JCHCTBUS B MPOMBIINLUICHHO-YPOAHU3UPOBAHHBIX paioOHaX
MHOTOKpPATHO BBIIIE, YEM OT MPUPOJHBIX UCTOUYHUKOB Ha TeX ke Tepputopusix. ComocraBieHne
00bEMOB MOCTYIUICHHS] XUMHUYECKUX DJIEMEHTOB B Onochepy st TEppUTOPUI OJIM3KOTO pazMepa
(pyIHOE TOJIe — MPOMBIIIUICHHBIH TOPO) CBHIETENBCTBYET, YTO TEXHOTEHHBIE TIOTOKH BEIIECTBA
3HAUYUTENFHO (Ha OJIMH-I[BA MOPSIKA) MOIIHEE pyAoreHHbIX. OTHOCUTENbHAS HArpy3ka XuMuJe-
CKHX DJIEMEHTOB Ha cpely oOuTaHus B ypOaHM3WPOBAHHBIX 30HAX HamOoOJee BEIHMKa MPH BO3-
JEHCTBUHM aTMOC(HEPHBIX BBHIOPOCOB MPOMBIIUICHHBIX MPOU3BOJICTB U MCIOJIb30BAHUS OTXOOB
KaK yJ100peHui.

3. PynoreHHple T€OXMMHYECKHE aHOMAIMH XapPaKTEPU3YIOT MPHUPOIHBIE IKCTPEMAIbHBIC
HKOJIOTUYECKUE CUTYallMU, BOZHUKAIOIIME CPABHUTEIHHO JIOKAJIbHO U MPUYPOUMBASICh K METAJ-
JIOTEHETUYECKHUM M OMOTr€OXMMHYECKUM MPOBUHIIUSAM TOPHOPYIHBIX palOHOB. TeXHOTCHHBIC
TEOXUMHUYECKHE aHOMAIIUU CKOHIIEHTPUPOBAHKI B YPOAHU3UPOBAHHBIX M CEIHCKOXO03HCTBEHHBIX
TEPPUTOPUSX, T. €. B TAKUX JaHAIMa(TaX, I/I€ TPUPOIHBIE aHOMATNH OOBIYHO OTCYTCTBYIOT, HO



Ir7ie MpoXHUBaeT 0oJbIlas yacTh HaceleHus. CpaBHUTENbHBIN aHaIU3 IPUPOAHBIX (PYAOTE€HHBIX )
Y @aHTPOIIOTE€HHBIX (TEXHOTE€HHBIX) FEOXMMHUECKUN aHOMAJIUN MTO3BOJISIET: a) YCTAHOBUTH KPUTE-
pPUM UX MHTEPIPETALUH [IPU [IPOBEACHUU F€OXMMUYECKUX MCCIe0BaHui; 0) JaTh IPOrHO3 I10-
BEJICHUS 3arpsA3HAIONINX BEIIECTB MPH MX MPEOOpa30BaHUM B MPHUPOTHBIX YCIOBHUAX. DTUM Iie-
JSIM CITY’KUT pa3pabOTaHHAas MOJIENIb MUIPALMM XUMHUYECKUX 3JIEMEHTOB IPU BHIBETPUBAHUU
IIEPBUYHBIX OpPEO0JIOB U 00pa30BaHUSl BTOPUYHBIX OPEOJIOB JJISI MECTOPOXKIECHUH, NMEPEKPBITHIX
AJUIOXTOHHBIMHU CKJIOHOBBIMH OTJIO)KCHHSMM, a TAKXKE BOAHO-OCAIOYHBIM, JIEIHUKOBBIM UJIH J0-
JIOBBIM TIOKPOBOM OOJIBLIIONW MOIIHOCTH.

4. TexHOreHHOE BO3JEHCTBUE NMPUBOAUT K OOPA30BaHUIO AHOMAJbHBIX I'€OXUMHYECKUX
1I0JIEH, COCTOSIIIIMX U3 CEPUHU B3aUMOYBSI3aHHBIX B IIPOCTPAHCTBE OPEOJIOB M IOTOKOB paccesiHUs
XMMHUYECKHX 3JIEMEHTOB, OOPa3yIOIIMX B MPOMBIIUIEHHO-YPOAHU3UPOBAHHBIX paliOHAX CIIOXK-
HYI0 T€OXUMHUYECKYIO CTPYKTYpYy. DTU N€OXUMHUYECKHUE IO0JII XapaKTEPU3YIOTCS BBICOKON KOH-
LEHTpaluel XMMUUYECKHX 3JEMEHTOB, 00JalalolIuX MallbIM KJIApKOM U HOBBIIIEHHONW 3KOTOK-
CUYHOCTBI0. OHU TaK)Ke OTJIMYAKOTCS BBICOKMM YPOBHEM OHOJIOTMYECKOTO HMOTJIOLIEHUS XUMHU-
YECKHUX 3JEMEHTOB, OCOOEHHO TSDKENbIX MeTauioB. B koHeuyHOM uTOore B ypOaHM3MPOBAHHBIX
paiioHax (opMupyroTcs crienupUIHbIE F€OXMMUYECKHE CyOperrnoHbl OHocepbl, KOTOpbIE MO
MHTCHCUBHOCTU MMIPAlMM 3JIEMEHTOB HE YCTYNAIOT M HEPENKO IPEBOCXOIAT 3KCTPEMAJIbHBIE
IPUPOJIHBIE TEOXUMUYECKHE CUTYallUU — OMOT€OXUMHUYECKUE TIPOBUHIIUH PYIHBIX PaliOHOB.

5. OnBITHO-TTPOM3BO/ICTBEHHAS anpodanus pa3pab0TaHHBIX IPUHIMIIOB U METOJIOB I€OXH-
MHUYECKUX HCCIICAOBAaHHUI MOKa3ana BO3MOKHOCTh MX 3(P(PEKTUBHOTO MPAKTHYECKOTO MPUMEHE-
HUS B CAaMbIX pa3HOOOpa3HbIX HAIIPABICHUSX.

K coxanenuto, kak yxxe ormevanoch Bbiie, B 0b1B. CCCP npaktuuecku 10 konua 1990-x
IT. CYIIECTBOBAJIA, €CIM MOKHO TaK CKa3aTb, MHOT'OJIETHSS TPaJMULUs 3aKPBITOCTH KOJIOTHYE-
CKO# mH(popManuu (B COBpEMEHHOM MacCOBOM ITOHMMAHUHU 3TOTO TEPMHUHA) M JJa)Ke CEKPETHO-
CTH BCEX CBEICHHM, OTHOCSIIMXCS K 3arps3HEHUI0 OKpyxaromied cpexasl [43]. Hampumep, B
1970-1980-x rr. mgmccepTalyy Ha COOTBETCTBYIOIIYIO TEMY 3aIlUIIAINCh, KaK MPABHIO, IO
rpuoM KOH(UIACHIMAIBHOCTH (Ul CIYKEOHOT'O MOJIb30BAaHUS», a MyOIMKAIMU B «OTKPBITON
NeYaTu» JOMYCKAIUCh TOJBKO JMIIb MPU UX MOJHOW «00€3TMUYEHHOCTH» C TOUYKU 3PEHUs Mpo-
CTPAHCTBEHHOMW NMPUBS3KU (HApUMeEp, «UCCIIEI0BaHUS ObUIM BBITIOJIHEHBI B 30HE BIUSHUS TOPO-
J1a, pacIoioKeHHOTo B 3anaaHoi CuOupu» U T. I1.), IPU UCIOJIb30BAHNUHN YCIOBHBIX €UHMUIL CO-
JIepKaHUs 3arps3HAIONIMX BemecTB U T. 1. [1o100Has «3aKpbITOCThY HEPEAKO J0X0auia A0 ad-
CypAa: Tak, B HAy4YHOU CcTaThe, ONyOJIMKOBAaHHOW B OTKPHITOW MeYaTH, MOKHO OBLJIO MPOYUTATH,
YTO «UCCIIEZJOBAaHUS BBINOJHSINCH B 30HE BIMSHHUS KPYIHOTO BOJIb(PPaMOBO-MOIHOIEHOBOTO
MECTOPOKIECHMSI, PACIOJI0KEHHOr0 Ha ceBepHOM ckiloHe bompmoro KaBkasza m cBs3aHHOrO €
MOJIOJIBIMU TPAaHUTHBIMU MaccuBamu»! Bce 310, 0e3ycloBHO, HE TONBKO PE3KO CHIDKAIO Hayd-
HYI0 U [IPOCTO MH(MOPMAIMOHHYIO IEHHOCTh IMyOJIMKAIUi, HO U MyOJIMKAIIMOHHYIO aKTUBHOCTb
IIEPBBIX COBETCKUX DKOI€OXMMHKOB. TeM He MeHee, naxke B Takux ycioBusx, [0.E. Caer nbiTan-
Csl HaliTU pa3nuyuHble POPMBI IOHECEHUS MOTYYEHHBIX PE3YIbTATOB 10 MAKCUMAIBHO ITUPOKOTO
Kpyra crenuanucToB. [Ipexae Bcero, ocoboe BHUMaHHE OH YJEJs, 10 BIIOJIHE MOHATHBIM MPH-
YHHaM, BONpOCAM pPa3padOTKH METOJUKH T€OXMMUYECKOTO0 H3Y4YEHHsS] M OIIEHKH COCTOSHUS
OKpYXarollel Ccpeapl U MOArOTOBKE COOTBETCTBYIOLIMX METOJUYECKHUX PEKOMEHJAIUil (B TO
BpeMsl pa3JInyHble BApHAHThl METOJUYECKIX PEKOMEHIallui SBISUIMCh OCHOBHBIM BUIOM ITyOJIH-
kanuii MHoruX otpacieBbix HWUU, Bxmouas UMI'PD). Vike B 1982 r. B UMI'PD uznatorcs tpu
BbIIIyCKa MeTO/INYEeCKUX pPEeKOMEHJAIMNA 0 TeOXHMHUYECKUM METOJaM OLEHKH 3arpsi3HeHus
OKpY’KaloIIel cpelibl, B CYLIECTBEHHOW Mepe OCHOBAHHbIE HA MOJIYYEHHOM OpPUTHHAJIBHOM (hak-
TUYeckoM MaTepuase. B mepBom Bbimycke PekomeHaiuii BepBble ObLIM 0000IIEHBI MaTepHa-
J6l IO OCOOEHHOCTSIM O0pa3oBaHMs, COCTaBa M MOP(OIOTHU TEXHOTCHHBIX TI'€OXUMHUYECKUX
OpEOJIOB B TOPOJIax, M0 METO/IaM MX BBHISBJICHHS M olleHKH [69]. Bropoii Beimyck Pexomenpanumii
MOCBAILIEH OOIIEH 3KO0JOro-reOXMMHUYECKONW OIICHKE COJAEp)KaHHs XHMHYECKHUX DJIEMEHTOB B
OKpY’Karollen cpejie, FreOXMMUYECKOI XapaKTepUCTUKE OCHOBHBIX HCTOYHUKOB €€ 3arpsi3HEeHUs U
metoauke ux usydenus [80]. B Tperbem Boimycke PexomeHnganuii 1aeTcsi reOXMMHYECKas Xapak-
TEPUCTHUKA TEXHOTCHHBIX MTOTOKOB PACCESHUS XUMUYECKUX 3JIEMEHTOB B MOBEPXHOCTHBIX BOJIO-



TOKaX, 00OCHOBBIBACTCSI U OMMCHIBACTCS METOMKa UX u3ydenus [/7]. B 1985 r. uzmarorcs Me-
TOJIMYECKHE PEKOMEHIAINH IO TEOXUMHUYECKON OLIEHKE COCTOSHHS MOBEPXHOCTHBIX Box [93], B
KOTOPBIX H3JIOKEHBI 3aJ]aud, METOJIMYECKUE MPUEMbl U OCOOCHHOCTH OpraHU3alUy JeTalbHBIX
FEOXUMHUYECKMX M TUIPOXUMHUECKHUX HCCIEI0BAaHUM, MO3BOJIAIOIIUX JaTh KOJIWYECTBEHHYIO
OIICHKY COCTOSIHMS MOBEPXHOCTHBIX BOJAOTOKOB. B 1986 r. BeIXOaAT B cBeT Meroauueckue pe-
KOMEHJALUH, TOCBSIIEHHBIE T€OXMMHUECKOMY aHAIN3y 3arpsA3HEHUsS OKpY’Kalolleld Cpelbl B
TOPHOPYAHBIX paiioHax [84]. B mux copmymupoBaHsl 3a1adu, TpeOOBaHUsS U 000CHOBaHA Me-
TOJIMKA 3KOJIOI0-T€OXMMHUYECKOTO M3YyUEHHUS] MECTOPOXKIAECHHUS HAa OCHOBHBIX CTaJHUSAX I'€0JIOr0-
pa3BeOYHBIX PadOT ¢ LENbI0 pPa3padOTKU KOMILIEKCA MPUPOJOOXPAHHBIX MEPONPUITUNA U IKO-
JIOTHYECKH O€30MacHOr0 3eMJICTIONB30BaHUS NPU MPOCKTUPOBAHMHM BHOBbH CO3/1aBAEMBIX IpEl-
IOPUATHIA, a TAaKXKE MPU OLICHKE M KOHTPOJIE COCTOSHUSI OKPY)KAIoIIel cpelibl Ha JeWCTBYIOIIMX
TOPHO-000TraTUTENBHBIX KOMOMHAaTaX. B yka3anHbIxX Bbimie Pekomennanusx Obuia Takxke o0oc-
HOBaHa CHCTEMa M€OXUMHUYECKUX U IKOJOTO-T€OXUMHUUECKHX IMOKa3aTeel COCTOSIHUS OKpYyKa-
IOIIEH Cpelbl U MHTEHCUBHOCTH BO3JCHCTBHS HAa HEE TEXHOreHe3a. PexkomMeHJaluuu ChIrpaiu
BaXHYIO POJIb B Pa3BEpPTHIBAHUH B PA3JIMYHBIX PErHOHAX Halled CTpaHbl (OCOOEHHO B cCHCTEME
MunuctepcrBa reosorun CCCP) paboT 1Mo T€OXHMHYECKOMY H3YYCHHUIO OKPYXKAIOIICH Cpebl.
(B cepenune 1980-x rr. paznuunbivMu opranuzanusmu Munreo CCCP macmitabHble TeoXuMHUYe-
CKHE MCCIIeIOBAHUSA, MTPEXK/IE BCETO TEOXUMHUIECKOE KapTUPOBAHKE, OCYIIECTBIISUIUCH yKe Ooee
vyem B 40 ropoaax crpaunsi [10].) Mexmy npodum, U B HACTOSIIIICE BPEMS B JIUTEPATYPE JOBOJIBHO
4acTO BCTPEUAIOTCS CChUIKU Ha yKa3aHHble PekomeHnanuu.

B nocnenytonue roasl FO.E. Caetom u ero cotpyanukamu (B TOM YHCIE, B COOPYKECTBE
CO CIIEIUATUCTAMHU JPYTUX BEJIOMCTB M OpPTraHU3aIHii) ObLIO OIMyOJIMKOBAHO €Ille HECKOJIBKO pa-
00T, MOCBSIICHHBIX METOAMYECKUM BOMPOCAM T€OXMMHUYECKOTO U3YUCHUS OKPYKAIOIIeH CPesbl,
OLICHKH BJIMSIHUSI XUMUYECKHX AJIEMEHTOB Ha 3/10pOBbE YEJIOBEKA U UCIOIb30BaHNUS [TOJyUEHHBIX
pe3yJIbTaToOB B MpaKTHUYECKUX nesx [45, 48, 64, 68, 97].

K 1983 r. corpynauku «6onbmoro» UMI'PD nmyOnukyroT B pa3IMYHBIX H3AAHUSAX CEPUIO
cTaTed, B KOTOPBIX OTPa)KEHbI MEPBbIE PE3yJbTAaThl T€OXUMHUYECKUX HUCCIEIOBAHUN OKpYXKaro-
et cpennl (cM., Hanpumep, [13, 32, 39, 65, 74, 76, 79, 89, 91, 94, 95, 98, 99, 108, 109]); BbI-
CTYMaloT C JOKIaJaMH Ha Pa3IMYHBIX HayYHBIX KOoH(pepeHiusax. B 1981 r. HemocpeacTBeHHO B
UMI'PD BbIXOIAT TpU COOpHUKA HAYYHBIX TPYIOB, COJEPKAIIMX HECKOJBKO CTaTel 3KOJIOro-
reoxummuueckoit Tematuku [24, 53, 54]. B 1982 r. uznaercst coopark UMI'PD, yke MOTHOCTBHIO
MOCBSIIICHHBIN HKOJIOr0-TeoOXuMUuUecKuM mpoodsiemam [37], B 1984 r. BEIXOIAT B CBET Cpa3y JBa
cOOpHHKA HAyYHBIX TPYAOB IKOJIOTO-Te0OXUMUYecKoi Tematuku [36, 46], B 1987 r. uznaercs Te-
MaTHUYECKHI COOPHHK, MOCBSIICHHBI METOaM ONpEAeeHUsI XUMUYECKUX AJIEMEHTOB B 00BEK-
Tax okpyxaromei cpenst [47], a B 1989 r. — cOOpHUK HayuHBIX TPYIOB, B KOTOPBIX paccMaTpu-
BalOTCAd OCOOEHHOCTH NMPUMEHEHUs OMOT€OXMMMUYECKHUX METOJOB MPH M3YHYEHHUU OKpY’Karollen
cpennl [5]. B yka3zaHHBIX COOpHUKaxX OBUIM OMYOJMKOBAHBI CTaThH HE TOJBKO COTPYIAHHUKOB
HUMI'PD u ero skcnenunuii, HO u Apyrux opranmszanuii (M.A. Aseccanomona, B.C. ApxaHoBa,
M.A. I'nazosckas, [1.B. EnnateeBckuii, 9.®. EmMaun, H.C. Kacumos, C.P. Kpaiinos, B.H. Ma-
kapoB, H.®. Meipnsin, E.M. Hukudoposa, A.U. Ilepenbman, F0.I'. [Tokatunos, H.II. Conxuena
u 71p.). B 1983 r. cocrosunace 1-s (1, k coxxaneHuto, nocieansisi) Beecoro3nas mkona «['eoxumu-
YEeCKHe METOJbI ITPU U3y4eHUH OKpYysKarolel cpeas» (MockoBekas obnacts, KpacHoropckuit p-
oH, noc. Onanuxa, nancuonat «CepeOpsiHKay, TpuHaIeKaBImi B To Bpems: Munreo CCCP).

Oco6oe Banmanue FO.E. CaeTom ynensnoch 3HaKOMCTBY € 3apyOeKHOU U (B TO BPeMsI €IIIe
HEMHOTOUYHCIIEHHON) OTE€YECTBEHHOM JINTEPATYPOH, MOCBAILIEHHON F€OXUMHUYECKOMY H3yUEHUIO
OKpyXarole cpenpl. B CTpyKTypHBIX Moapa3neneHusx, koropeie Bo3riasisul FO.E. Caer u B
KOTOPBIX OH ObUT HAYYHBIM PYKOBOJUTENEM, CYIIECTBOBAJIO MPABUJIO: JII00Asi HOBAs TEMaA U JJae
HEeOO0JIbIII0OE KOHKPETHOE MCCIIeI0BAaHUE BCET/la HAUMHAIKNCHh C MOATOTOBKH COOTBETCTBYIOIIETO
WH(OPMAIMOHHO-aHAIUTUYECKOTO 0030pa. [IpakTHuecku Kaxablii MPOU3BOJCTBEHHBIM U TEM
0oJsiee HAYYHO-METOAMYECKHM OTYET cozepkall 0030p AOCTYIHOM OT€4eCTBEHHOM U 3apyOeKHOMI
JUTEpATyphl IO COOTBETCTBYIONIEH TeMaThke. Oco06o Hago OTMETHTh, uyTo B 1987 u B 1989 1. B
uznarensctBe «Mupy» nox penaknuei FO.E. Caeta Obutn ommyOIMKOBaHbI TEPEBOBI IBYX MOHO-



rpaduii, KOTOpbIe (€CIU CYIUTh MO UX [IUTUPYEMOCTH) U CEYac MOIb3YIOTCS OOJBIINM CIIPOCOM
y crneranuctoB [38, 50].

Hauwunas ¢ cepeaunnr 1980-x rr. reorpadus 3KOJIOr0-reOXMMHUYECKUX HCCIICIOBAHUHN, BbI-
nonasembix UMI'PD, pacmmpsiercs. Pabotsl mpoBoasitcs He Tonbko B MockBe 1 MOCKOBCKOM
00JacTH, HO U B MPOMBIIIICHHO-YPOAaHU3UPOBAHHBIX U CEIbCKOXO3SHUCTBEHHBIX pailoHax Apme-
Huu, Ykpaunsl, Kazaxcrana, JlatBuu, JIuTBbl, DCTOHUH, B TOPOAAX U palloHAX ApXaHTEIbCKOMH,
bpsuckoii, Kypckoii, Pszanckoii, Camapckoii, CapaToBckoi, TBepckoi, SIpocimaBckoi oOmactei,
B Kpacnonapckom u CraBpomnonbckoMm Kpasx, B Kabapauno-bankapuu, KapauaeBo-Uepkecun,
CesepHoii Ocetun, Tarapcrane, Y AMypTuu U JIp. DKOJOTO-T€OXMMUUYECKUE UCCIEIOBAHUS OKa-
3aJIMCh YPEe3BbIUAHO 3()()EKTUBHBIMU 7Sl BBISIBIICHUS, U3YYCHHUS U OIICHKH DKOJIOTHUECKUX CH-
Tyalu#, CJI0XUBLUIMXCSI B YHUKAQJIbHBIX MO CBOEMY 3KOJOTMYECKOMY M MPAKTUYECKOMY 3Haue-
HUIO perroHax. Tak, uccilel0BaHus, BBIIIOJHEHHBIE B KypOpPTHBIX 30Hax Kpeima, YepHoMoOpcko-
ro nobepexbs Kapkaza, KaBkazckux MunepanbHbix Boj, mo3BoauiIM BBISIBUTH HICTOYHUKH TEX-
HOTEHHOT'O 3arpsi3HEHUS] OKPYKAIOLIEH Cpe/ibl ITUX YHUKAIbHBIX pailoHOB (AHamna, ['eeHKuK,
HoBopoccuiick, Jlarombic, Coun, Manecra, Snta u ap.), rps3eBbix KypopToB (03epo Caku, o3e-
po TamOykaHCKOE), MICTOYHMKOB M MECTOpPOKJIeHUN MuHepanbHbIX BOJ (Kucnosoxack, Ilaru-
ropck, Eccentyku u ap.). BaxHoe HampaBieHHE B HKOJIOrO-T€OXMMHUYECKUX HCCIEIOBAHUSIX
UMeIU padOThI, CBA3aHHBIC C U3YUYECHHEM U OIIEHKOH SKOJOTHMYECKUX CHUTYAIlHi, 00yCIOBICHHBIX
3arpsi3HEHNEM OKpy»Karolel cpenbl pTyThio (B EpeBane, HukutoBke, [lontase, Cmonencke, Ca-
pancke, Knmuny u np.). B 1986—1988 rr. B 6acceitne p. Hypor (Lleatpansubiii Kazaxcran) Obu1a
BBISIBJICHA U JIETAIIHO U3Y4Y€HA YHHMKAJIbHAs PTYTHAsl TEXHOT€HHAss OMOreOXHUMHUUYECKas MPOBUH-
s, popMupoBaHKEe KOTOPOH OOYCIIOBIEHO BIUSHHEM XHMHYECKOTO 3aBOJA, PACIIOIO0KEHHOTO
B I. Temupray [113, 114]. O6ras TexHoreHHas smuccus metamia (B 1950—1985 rr.) B okpyxa-
IOIIYIO Cpeay cocTaBuia 311ech He MeHee 1200 1, yTo mpuBesio K 00pa30BaHUIO B pyciie U JOJIMHE
p. Hyps! o0mnpHO# 30HBI 3arpsi3HEHUS PTYThI0. OCHOBHBIMU aKKyMYJISTOPAMHU PTYTH B JIOJIUHE
PEKU SIBIISIIOTCS. TEXHOT€HHBIE HIIBI, IPOCIICKUBACMBIE B PyClie M €ro 0OpTax Ha PacCTOSHUE 10
100-120 kM HW>Xe UCTOYHMKA 3arps3HEHHUS, a TaKKe MOMMEHHbIE MOYBBI, OpOIIaeMble PEYHOMH
BOJIOM WJIM 3aJIMBaeMbl€ B I1OJIOBO/IbSI M TIOBOJKH, TIOYBbI IPOMBIIIIIEHHON 30HBI, IUIAMOHAKOIH-
Tenu. Peunas nmoliMa HMXKE TOpoa aKTUBHO MCIIOJIB30BAJIaCh B CEIbCKOXO3AMCTBEHHBIX LIEIAX,
Bosa u3 Hypsl — ansg BogocHaOkeHus r. ActaHsbl, B ycTbe p. Hypbl pacnonoxkeH MexayHapoa-
HBII 3aMOBEIHUK MO OXpaHe BOJ0-00s0THBIX NTHll. [lo3xe, yxe B cepenune 1990-x rT., pe3yib-
TaThl 3TUX HCCJEIOBAaHUI MPHUBJICKIN BHUMaHHE MEXJIYHAPOJHbBIX OpraHM3alMil M ObLIN IMpO-
JIOJDKEHBI B paMKaX MEXIYHApOJHBIX MPOEKTOB, KOTOPbIE MO3BOJMIM YTOUHHUTh MAacLITaObl U
MHTEHCUBHOCTh PTYTHOI'O 3arpsI3HEHUS B 3TOM pailOHE U MPUCTYIUTH K padoTaM 10 peMeInalun
3arpsI3HEHHBIX TEPPUTOPHIA.

B cymecrtBeHHoli Mepe croiib oOmmMpHas reorpagus M MaclITaOHOCTH 3KOJIOTO-
TFeOXMMUYECKUX PabOT OOBSCHATACh, MPEXIe BCEro, UX NPUKIAJHOW HAIpPaBIEHHOCTBIO, IMO-
CKOJIbKY MHOTHE U3 HUX BbINOJHSMCH He Tosibko B pamkax OHTII 'KHT CM CCCP u «reky-
mmx» nporpaMM Munucrepctsa reongorun CCCP, HO U, Kak yXe HE pa3 OTMEUYalIoCh BBILIE, HA
OCHOBAaHUM CHEIUANbHBIX 3aaHui U nopydeHnid Munreo CCCP, npyrux MHUHHCTEPCTB U Be-
noMcTB 6b1B. CCCP, mocTaHOBIEHHH M pacliopsHKeHUH OpraHOB MCIIOJHUTENBLHON BIAcTH pas-
HBIX ypoBHeW. Hampumep, sKoyioro-reoxuMuueckue padoThl B KYpPOPTHBIX paiioHax Kpsima,
KpacHomapckoro n CTaBpOnoJIbCKOIO KpaeB OCYIIECTBIISIIMCh B CBA3M ¢ coBMecTHBIM Ilocra-
HoBieHnueM BIICIIC, T'KHT CM CCCP u I'ocrutana CCCP Ne 626/294 ot 30.11.1984 r. «O pa-
LIMOHAJILHOM HCIIOJIb30BaHUU KYPOPTHBIX PECYPCOB U 03OPOBJIIEHUH MPUPOJHON CPeIbl Kypop-
TOB U 30H OTIbIXa», a paboThl B LlenTpanbHom Kazaxcrane («9KoI0ro-reoXuMuyecKkas oleHKa
3arps3HEHUs PTYThIO OKpYy»Katolel cpeasl Oacceiina peku Hypbi») — Ha ocHoBanuu [lopyuenus
Cosera MunuctpoB CCCP (Ne I1I1-4458 ot 05.03.1985 r.) «O6 ouncrke pycna peku Hypsl oT
pTyTH B paiione 30HbI BiusgHus [10 Kapbuny» u cnienmansHoro 3ajanus MUHHCTEPCTBA Fe0JI0TUN
CCCP. Takas nojgaepxka Obuia cepbe3HbIM U 3()(HEKTUBHBIM MOJICIOPHEM, OCOOEHHO MPH MpPO-
BEJICHUU HKCHEIUIIMOHHBIX paboT. Bo MHOrom 310 6bu1a 3aciyra FO.E. Caera, ymeBiero yoex-
JaTh COOTBETCTBYIOIIME OpPraHbl BJIACTH B HEOOXOJIMMOCTH IMPOBENEHHUS TEX WM WHBIX MpH-



KJIAJHBIX HKOJOr0-r€OXMMHYECKUX HCCIENOBaHUN. MHOrME HMCCIEeOBaHUs, OCYIIECTBIsEMbIE
noxa pykoBojictBoM FO.E. Caera, BBINMOTHSIUCH B paMKaxX pacinpoOCTPaHEHHBIX B TO BPEMs J10T0O-
BOPOB O Hay4HOM coTpyaHuyecTBa ¢ paznuyHbiMu nHCTUTYTaMU AH CCCP u coro3nbix Akaje-
MUH HayK, oTpacieBbiMU MHCTUTYTaMu Munreo CCCP, uHctutyramMu u opraHnusanusiMu MuH-
snpaBa CCCP, MCX CCCP wu np. BeimosHsutach Takke HaydHO-METOUYECKasi padoTa 1o 3aKa3y
KI'b CCCP.

Baxno ormeruts, uto IO.E. Caety, kak HAydHOMY PYKOBOJUTENIO, U €r0 COTPYAHHUKAM,
KaK HCIIOJIHUTESIM, yaBaJOCh OPTaHU30BaTh MPOBEIACHHIE MPHUKIATHBIX paOOT TaAKUM 00pa3oM,
YTO B XOJI€ UX JOCTUTaJIaCh HE TOJIBKO MPAKTHUYECKas 3ajadya, HO M pelajuch METOANYECKUE U
HAy4YHBIC 33]1a4¥, CBSI3aHHBIC C YCTAHOBJICHHEM OCOOCHHOCTEH M 3aKOHOMEPHOCTEH TEXHOTEHHO-
ro BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpeay. DTO MOCIYKUIO OCHOBOM TOTO, YTO YXKE B CEpeANHE
1980-rr., Hapsaay ¢ U3naHUEM cepuu MEeTOIUYeCKUX peKOMeHAaluii, COOPHUKOB Hay4HBIX CTa-
Tel M IPYrUMH MyOJUKALUSIMH, CTAIA MOABOIAUTHCS — B (opMe KaHAMIATCKUX JUCCEpTaLUn
(mayunbiii pykoBoautens FO.E. CaeT) — KOHKpETHbIE HayyHbIE U HAyYHO-METOAMUYECKHUE UTOTU
JKOJIOrO-reoXuMHueckux ucciienoBanuii. Tak, B 1985 r. cocrosnace 3amura E.I1. SlHuHbIM KaH-
nunatckoi aucceptaruu (onmoneHTsl [LA. I'oneBa u H.H. CoueBanoB), MOCBSIIIEHHON yCTaHOB-
JICHUI0 TEOXUMHUYECKHX 3aKOHOMEpPHOCTEH (OPMHPOBAHUS TEXHOTEHHBIX MOTOKOB pPaCCesHUs
XMUMHYECKHUX 3JIeMEHTOB B MaiibiX pekax [110]. IIpoaykrusen 6but 1987 r., KOraa KaHIUIaTCKUAC
nucceptaruu 3amutuan AWM. Aukacos [3], H.H. Anekcennesa [2] u B.B. IIpuBanenko [63]. Pa-
6otra A.W. AukacoBa (onmonentsl H.®. ['mazosckuii u B.Il. YuBaToB) mocssiieHa U3y4eHHUIO
TpaHcQopMali XUMUYECKUX CBOMCTB arpojaHamadToB B pe3ysbTaTe MPOBEICHUS XUMHUYE-
CKOM MeJMOpalliid Ha OCHOBE METOJMYECKHX TOJXO0JIOB U MPUEMOB MPHUKIATHON T'€OXUMHH U
reoxumun nanamadTos. Hucceprauus H.H. Anexcenuesoii (onmonents B.K. Jlykames u B.B.
barosiH) mocBsiieHa XapakTepUCTUKE TEOXUMUYECKOTo (DoHA IHASMHYHOro 1o ypoBckoil (Ka-
mHa-beka) Oone3nu ouara Oro-Bocrounoro 3abaiikaiibs, YCTAaHOBIECHHUIO OCHOBHBIX 3aKOHO-
MEPHOCTEH pacrpeesieHUs] MapKO- U MUKPOAJIEMEHTOB B MPUPOIHBIX KOMIOHEHTaX (IOpojax,
MOYBax, BOJaxX) Ha OCHOBE JaHAMA(THO-TEOXUMUYECKOTO U T€OXMMHUYECKOTO COMOCTABICHUS
SHAEMUYHBIX U HEIHJEMUYHBIX TEPPUTOPUHN U BBISICHEHUIO BIUSHUS KOMIUIEKCA T€OJIOTMUECKHX,
naHAmadTHRIX U TEOXUMUYECKUX (DaKTOPOB Ha mposiBieHue 3abosneBanus. Pabora B.B. IIpuBa-
nenko (onmoHeHTsl ['.B. BoiitkeBuu u U.A. ABeccanoMoBa) MOCBSIIEHA U3YUYEHUIO 3aKOHOMEP-
HOCTel TpaHcopMaIi MOWMEHHBIX JaHAMAPTOB B pe3yIbTaTe UX MPOMBIIIJICHHOTO 3arps3He-
Hua. B 1991 r., yxe nocne cmeptu 1O.E. Caera, kaHaMIaTCKyl0 AUCCEPTAILINIO, TTOCBSIIICHHYIO
OMOreOXMMHUYECKON OIIEHKE PEaKIMU JAPEBECHBIX HACAKICHHUM Ha 3arps3HEHHE TOpPOJICKON cpe-
JIbl XUMUYECKUMH dieMeHTamu, 3amuinaer H.H. Mockanenko (nayunsie pykoBogutenu lO.E.
Caer u D.K. bypenkos, onnonents! A.U. [lepensman u U.H. bypnakosa) [49], a B 1992 1. — P.
Tapamksasuuyc (Hayunbsiii pykoBoaurens HO.E. Caer, nayunsiii koncynsTanT B. Kanynac, om-
nonenTsl B.K. Jlykames u H.C IlerpoBa), 1ienp paboThl KOTOPOTO 3aKI0Yalach B BBISBICHUU
3aKOHOMEPHOCTEH, Crenu(PUKU U YCIOBUM (OPMHUPOBAHUS TEXHOTEHHBIX MOTOKOB M OPEOJIOB
XUMUYECKHUX 3JIEMEHTOB M MX aCCOLMALMI B OCHOBHBIX MUTPALIMOHHBIX U JIEIOHUPYIOIIHUX Cpe-
nax roposa [100].

OCHOBHbIE HAayYHbIE U HAYYHO-METOJMYECKUE UTOTM HAYaIbHOTO 3Tara pa3BUTHUSA KOJIO-
ro-TeOXUMHYECKUX MCCIICAOBAHUI N3IT0KEHBI B pse nyonukanuii [10, 11, 52, 66, 70, 78, 85-87,
90, 92, 96, 111, 112 u np.], HO HauboJIee OJTHO CUCTEMATH3UPOBaHbI B MoHOTpaduu [88], B KO-
TOpOW 00OCHOBAHBI M TIOKA3aHBI BO3MOKHOCTH T€OXUMHYECKUX METOJIOB IMPU U3YyUYEHUU H OIICH-
K€ COCTOSIHUSI OKPYXKaIoIleW Cpe/bl, IPUBEACH 3KOJOTO-T€OXMMUUYECKU aHaln3 TEXHOT€HHOU
MUTPAIIH XUMUYECKUX AJIEMEHTOB, OMMCAHBI M KOJTMYECTBEHHO OIICHEHBI OCHOBHBIE NCTOYHHUKHU
3arpsi3HEHUS] OKPYKAIOIIEH Cpellbl, MUTPALlMOHHBIE LEMU PacHpOCTPaHEHUs IOJUIIOTAHTOB B
MPUPOTHBIX CUCTEMAX, a TAKKE€ PACCMOTPEHBI MIPHUHITUIIBI, METOABl U PE3yJbTaThl OMOTCOXUMH-
YECKON M T€OTUTMEHNYECKON OLEHOK OTPULATENbHBIX MOCIEACTBUNA TEXHOIC€HHOTO 3arpsi3HEHUs
OKPY’KaroIlleW Cpeabl s 30pOBbs YEIOBEKa. BakHelmue pe3yapTaThl YKa3aHHBIX UCCIIEI0BA-
HUM CBOAATCA K CIEAYIOLIEMY.



DKOJIOTO-T€OXUMHUYECKHE MCCIEIOBaHNS B 3HAUUTEIHLHOW Mepe OCHOBAaHBI Ha CYIIECTBY-
IOIIUX KOPPEJSLMOHHBIX CBS3SX MEXKIY MCTOYHUKAMH 3arpsi3HEHUs, MUTPAlMed XUMHUYECKUX
3JIEMEHTOB B TPAHCHOPTHPYIOMIMX cpefaxX (BOIHBIE U BO3AYIIHbIE MIOTOKH) U UX KOHIEHTPUPO-
BaHHMEM B MPHUPOJTHBIX KOMIIOHEHTaX, BPEMEHHO JECMOHUPYIOMIUX MOJUTIOTAHTHI (TIOYBBI, CHEX-
HBIi TOKpPOB, JOHHBIE OTJIOXKEHHs). B o0mem ciaydyae JOruKa MPHUKIAJHBIX 3KOJOro-
FeOXUMHYECKUX UCCIIeIOBAHUM TakoBa: 1) M3ydeHUE reOXMMHYECKUX aCCOIMAIUi, COACP>KaHUs
U GopM HAXOXKJIEHUS XUMUYECKHX AJIEMEHTOB B TBEPABIX OTXOJAaX, BRIOPOCAX, CTOYHBIX BOJAX,
CpeicTBaxX XMMH3alUU, BbISIBICHHE UCTOUHUKOB U IYTEH UX MOCTYIUICHHS B OKPYXKAIOLIYIO Cpe-
Iy; 2) IpOCJeKUBaHUE MyTel U CIOCOO0B MUTPALIMM XUMUYECKUX JIEMEHTOB M UX COEIMHEHHIMA
B OKpYXalollel cpejie, yCTAaHOBJICHUE MPUPOIHBIX KOMIIOHEHTOB, B3aUMOJICUCTBYIOLIUX C MU-
IPallMOHHBIM TOTOKOM; HUCCJIEI0BAHUE MHTEHCHUBHOCTH U PE3YJIbTaTOB 3TOTO B3aUMOJICHCTBUS
(TEXHOTEHHBIX TCOXUMHUYECCKHX aHOMAJIMA, TEXHOTEHHBIX 00pa30BaHUU U T. 11.); 3) OIEHKA TLIO-
HIaJId PacpOCTPaHEHHs] TEXHOTEHHBIX M€OXMMHUYECKUX aHOMAJUM (30H 3arpsi3HEHUs), BBIABIIC-
HUE WX KaYECTBEHHOT'O COCTaBa, KOJIMYECTBEHHBIX MapaMeTpoB, MOPPOCTPYKTYPHBIX OCOOCHHO-
CTEil, MPOCTPAHCTBEHHOI'O pacIpe/ie]ieHHs] MOJUTIOTAaHTOB, a TaKXKe IIEHTPOB Hauboliee MHTEH-
CHUBHOT'O BO3/ICHCTBUSI, XapaKTEPU3YIOMIMNXCI MAaKCUMAJIbHBIMUA HArpy3kamMu TOKCHUYHBIX W (WJIH)
OMOJIOTUYECKH aKTUBHBIX XMMHYECKHUX AJIEMEHTOB U UX COCIUHEHHM U ONpenessSionInX KOHTHH-
TEHTHI )KHUBBIX OPTAaHU3MOB C MOBBIIICHHBIM PUCKOM MPOSBICHUS OTPUIATEIBHBIX peaKiuii; 4)
9KOJIOTHYECKas U TUTHEHUYECKasl OLIEHKA YCTaHOBJICHHBIX 30H 3arpsi3HEHUs (TEXHOTEHHBIX I'e0-
XUMHYECKHX aHOMaJIHii); 5) pa3paboTka peKoMeHIanuii 1 000CHOBaHHE MEPOIPUATHH, HAIpaB-
JICHHBIX Ha MpeJOoTBpallleHre, CHIDKEHNUE W JIMKBUIAIMI0 HETaTUBHOTO BO3JEHCTBHUS HA KUBBIC
OpPTaHU3MBI, YKOCHCTEMBI, OMOC(EpPY B IIETOM.

DopmMupoBaHUE B OKPYXKAIOUIEH cpejie TEXHOTEHHBIX TeOXUMHUECKUX aHOMaJHil 00ycIoB-
JICHO TIOCTYIUICHHEM B HE€ Pa3IMYHBIX OTXOJIOB M UX MOCIEAYIOMIUM pacipeieIeHueM IPUPOI-
HBIMH TPOIIECCAMU MHTPALIMU: MBLIETa30BbIX BBIOPOCOB, CTOUYHBIX BOJI, TBEPABIX MPOMBIILICH-
HBIX 1 OBITOBBIX OTXOJIOB. B CeNbCKOXO03SIIICTBEHHBIX paliOHAX 3HAYEHNE UMEET IIeJICHANpPaBIICH-
HO€ HCIIOJIb30BaHME MHMHEPAIbHBIX U OpraHUYecKHX ynoOpeHUil, CpeACTB METUOpaIuu, MeCTH-
nua0B. B o0meM ciydae MHTEHCUBHOCTh T€OXMMHYECKOTO BO3JACHCTBUS TEXHOTEHHBIX HCTOY-
HUKOB 3arps3HEHUS OMPEAEISETCS MAcCOl XUMHUYECKHX JIEMEHTOB (BEIIECTB), MOCTYMAOUIEH
Ha Ty WIKX WHYIO TEPPUTOPHUIO (TEXHOTCHHAs Harpy3ka Ha OKPYKawIlylo cpeny). Benmnumna
Harpy3Ku, o0Opa3yeMoil MOCTYIIEHUEM BBIOPOCOB, CTOKOB M TBEPABIX OTXOOB, 3aBUCUT KaK OT
CTENEeH! KOHIIEHTpAIlMu B HUX MOJUTIOTAHTOB, TaK M OT 00Iero ooreMa orxoa0B. [Ipu ornenkax
CTENEHU OIMACHOCTU 3arpsi3HEHUs OKPYKAIOIIEH cpeAbl pa3iMYHbIMU 3arpsi3HSIONIMMU BEIlle-
CTBaMHM HEOOXOJMMO YUUTHIBATH CMOCOO MX MOCTABKHM M BO3MOXKHOCTH IMOMAJaHUS B CHUCTEMBbI
JKU3HE0OecIeueHHsl: BO31yX, MUTheBYIO BOy, nuily. Cieayer Takke pa3nudarh MpsiMble U OT-
JaJICHHBIE YKOJOTHYECKHUE (TUTHeHUYECKHE, MEeIMKO-0noorundeckue) nocneAcTBusa. C 3TUX 1mo-
3UIMA BBIOPOCH B aTMoc(epy SABISIOTCS ceifuac Haubosee OMmacHbIM CocoO0M MOCTaBKU MOJI-
JIIOTAHTOB (C MPSMBIM 3KOJIOTUYECKUM Bo3aeiicTBreM). CTOUHBIE BOJBI B paBHOU CTENEeHH o0uia-
JAI0T MPU3HAKAMH IPSIMOTO M OTJIaJIEHHOTO BO3/IEUCTBUS. TBEpAbIe OTXObl XapaKTEPU3YIOTCS B
OCHOBHOM OT/AJICHHBIM BO3JCHCTBHEM (32 MCKITIOYCHUEM CIIYYaeB HCIIOIB30BAHMS WX B Kaue-
CTBE arpoOMEIMOPAHTOB, IPUMEHEHHUSI B CTPOUTENBCTBE U T. 1.). Pa3HOCTOpOHHUE HCCe0BaHUS
COCTaBa U TEOXUMHYECKUX OCOOCHHOCTEH Pa3IMUHbIX OTXOJIOB U CPEACTB XUMHU3AIIUHU TTOKA3AIIH,
YTO OHHU SIBJISIFOTCSI MOIIHBIMUA UCTOYHUKAMH MOCTYIJICHUS B OKPY)KAIOIIYIO CPeAy LIMPOKOM ac-
COITMAITMU XUMHUYECKUX DJIEMEHTOB U UX COCTMHECHUM.

DKOJIOrO-T€OXMMUUYECKHE MCCIIEI0BAHUS, BBIMOJHEHHBIE BO MHOTMX TOPOJaX, MO3BOIHIIN
YCTAaHOBUTH THUIIOBBIE CTPYKTYPHI 3arpsi3HeHUs uxX Tepputopuii. OObYHO Hambosee omacHas
IKOJIOTMYECKAsl CUTYAIlHs XapaKTepHa Ui TOPOOB, TJe MPeodIafaloT NPEANPUITHS METaLTy -
rudeckoro npoduis. s MHOTHX U3 HUX MPAKTHUYECKH BCS TEPPUTOPHUS MOXKET HAXOIUTHCS B
OMACHOHN 30HE 3arps3HEHHUS XUMHUYECKHUMH SJEMEHTaMHU. YPOBEHb 3arps3HEeHus, (HOpMHUPYIO-
IIUICS B TOPOJaxX C HEOJArompUsITHBIMH JIJISI PACCESTHHS TMBLUIETra30BBIOPOCOB JIaHIA() THBIMU
YCIOBUSIMH, JakKe MPU OTHOCUTEIHHO HEOOJNBIIONW MPOMBIIUICEHHON HArpys3ke, HO ¢ MHTEHCHUB-
HBIM JIBUKEHHUEM aBTOTPAHCIIOPTA, OY€Hbh YaCTO COM3MEPUM C YPOBHEM 3arpsi3HEHHUST KPYITHBIX



MIPOMBIIIIEHHBIX TOPOJIOB. B cpenHuX U ManbIX Topojax ¢ MalIMHOCTPOUTEIbHBIMU MPEANpHs-
TUSIMH CTPYKTYpa 3arps3HEHUsI CKIIAJbIBACTCS OTHOCHTEIBHO YJOBIETBOPHUTEIbHO. bonee Oma-
TONPUSTHBIE YCIOBUS HAOMIOJAIOTCA B HEOOJBIIMX TOPOJaX ¢ OTPaHUYEHHBIM Pa3BUTHEM IPO-
MBIIUIEHHOCTH, B «TOPOJAX-CHAJIBHAX», B JKWJIBIX MUKpOpalOHaX KPYIHBIX I'OPOJOB, yJaJ€H-
HBIX OT MPOMBIIIICHHBIX Ipeanpusituil Ha 5—10 kM. B akcTpeManbHbIX CUTYalusX B TOPOACKHX
arjaoMepanusax GopMHUPYIOTCS TEXHOT€HHbIE OMOT€OXUMUYECKHE PAlOHBI, OTINYAIOLINECS Ype3-
BbIYAfHO BBICOKMMHU KOHIEHTpPALUsAMU OO0 KOMILIEKCA JIEMEHTOB, MO0 OJHOTO crernuduyie-
CKOr0 KOMITOHEHTa MPAKTUYECKH BO BCEX NPUPOIHBIX cpenax. Tak, ycTaHOBIEHBI Topoja, TIae
KaueCTBO OKpY’KaloILlel Cpellbl ONpeAesseTcs] Ype3BbIYailHO BHICOKUM YPOBHEM COJIEp’KaHUs B
€€ KOMIIOHEHTaX TaKOI'o TOKCUYHOT'O 3JIEMEHTA, KaK PTYTh.

CenbCKOXO035CTBEHHBIE TEPPUTOPHUH (arpoiaHamadThl, arPOIKOCUCTEMBI) OTINYAIOTCA OT
€CTECTBEHHBIX 3KOCHCTEM B OCHOBHOM TPEMsI OCOOCHHOCTSAMU: 1) OHM MOJTy4aroT HaXOISAIIYIOCS
01 KOHTPOJIEM YeJIOBEKa BCIIOMOTaTEIbHYIO SHEPTHIO, JOMOIHSIONIYIO WM 3aMEHSIONIYIO COJI-
HEYHYI0; 2) pa3HooOpa3re OpraHu3MOB 3/IeCh PE3KO CHIDKEHO, YTOOBI MAKCUMH3UPOBATH BBIXO/T
KaKOro-TO OJJHOTO MPOAYKTA; 3) TOMHUHHUPYIOIINE BHUIbI PACTEHUN U KUBOTHBIX MOABEPrarOTCs
HCKYCCTBEHHOMY, a HE €CTECTBEHHOMY OTOOpY. [ €OXMMHUYECKYIO0 CTPYKTYpy arpojaHamadron
00yCIIOBIMBAIOT TPU TPYIIIBI MPOIECCOB: 1) arporeHHbIe FreOXUMUYECKHE Mpeodpa3oBaHus, CBsI-
3aHHBIE C TEXHOJOTHEH CeTbCKOXO03AMCTBEHHOTO MPOU3BOJICTBA; 2) TEXHOTCHHBIE MpeoOpa3oBa-
HUS, HE CBSI3aHHBIE C arpONpPOU3BOJCTBOM; 3) MPUPOJHAs reoxumuyeckas AuddepeHinanms.
ATrporeHHble T€OXMMHMUYECKUE MPEOOpa3oBaHUs CBSI3aHbl C HEM30EKHBIM BO3ICHCTBUSIMU, BbI-
3BaHHBIMU TEXHOJIOTMUYECKUMHU LUKIAMHU CEJIbCKOXO3SHCTBEHHOIO MPOU3BOJCTBA: 00pabOTKOM
[I0YB, BOJHOM M XMMHUYECKOM Menuopanueii, yoopkoil ypoxas u T. 1. Cpelu arporeHHbIX BO3-
NENCTBUI, Mpexae BCEro, CIeAyeT BbIICTUTh UCIOIb30BAHUE CPEICTB XUMH3AIUN (MHUHEPAIb-
HBIX ¥ OPTaHUYECKUX yIOOpEHUHl, SIIOXUMHUKATOB, arPOMEIHOPAHTOB | T. I1.). C SKOreoXuMuye-
CKUX MO3UIMI 0coboe 3HaueHHe uMmeeT npuMeHeHne GocPopHBIX yrnoOpeHul, TOCKOIbKY OHU
IPOM3BOJIATCS HA OCHOBE MPUPOAHBIX (ochaToB, OTINYAIOUIMXCS MOBBIIIEHHBIMHA KOHIICHTpPA-
IUSMU MHOTMX XUMHYECKHMX DJJIEMEHTOB, KOTOPHIE B 3HAUYMUTEIbHBIX KOJIMUYECTBAX MEPEXOIAT
(4acTO KOHUEHTPUPYACH) U3 allaTUTOBBIX M (POCHOPUTOBBIX Pyl B KOHIEHTpaThl. [loBbIlIeHHAs
MOCTaBKa XMMHUYECKHX JIEMEHTOB B arpojlaHamadTax cBs3aHa ¢ KaauiHeiMu (Mo) U a30THBIMHU
(As, Cd, Hg, Co, Mo, Pb, Sn) ynobpenusimu, mukpoynoopenusimu (B, Mo, Cu, Zn, Mn, Co), nie-
crunmaamu (Hg, Cu, F, Sn, Zn, V, Mn, As, Pb), xopmoBsiMu no6aBkamu (As, F, Sr u ap.), Muk-
pOYAOOpEHUSIMH, aHTUCENITUKAMHU, a TaKXKe C OTXOJaMH M CTOYHBIMU BOJAaMH XHBOTHOBO/YE-
ckux komuiekcoB (P, N, K, Zn, Ag, Sr, Hg, W, Sn u np.). Cnienudpudeckyro rpymniny HCTOUHHUKOB
COCTaBJISIIOT IPUMEHSIEMbIE B CEJIbCKOM XO3SIMICTBE B KauecTBE yJOOPEHHI U arpoMenOpaHTOB
OBITOBBIE U MPOMBIIIICHHbIE OTXO/bI (IIJIAKH, OCAJKHU CTOYHBIX BOJ, KOMIIOCTBI U3 OTXOJIOB,
docdorurc, 3071a UCKOMAEMBIX YTJIEH U CIAHIIEB), CEMTbCKOXO3SIMCTBEHHBIE U OBITOBBIE CTOYHBIC
BOJIbI, 3arpA3HEHHBIE TIOBEPXHOCTHBIE BOABI I OpOLIeHMs. TeXHOreHHble TEOXUMUYECKHE TIpe-
0o0pa3oBaHMs arposlaHIa(TOB SBISIOTCS CIEACTBUEM 3arps3HEHMsS B Pe3yJbTaTe NOCTYIICHUS
MOJUTIOTAHTOB IPH JIOKAJIbHO-PETUOHAIIEHOM MX MEPEHOCE OT MPOMBIIIJIEHHBIX HICTOYHUKOB, IIPU
pa3irBax MHTEHCHUBHO 3arpsi3HEHHBIX peK U T. . HeoTHOpOoAHOCTh MPUPOAHON F€OXUMUYECKOM
CTPYKTYpBI arpojiaHAma(ToB CBsi3aHa C JaHAA(PTHO-TEOXUMHUYECKUMH (aKTOpaMH, KOTOpPbIE
BeChbMa pa3HOOOpPa3Hbl U 00YCIOBIMBAIOT pa3HbIE MJIOUIAJAN U YPOBHH MPOSBICHUS X UMHYECKUX
pasinyMii B cOCTaBe MOYB, pacTeHWi, BoJ. ['eoXxuMuueckue aHoMaiuu, (GopMHpYIOLIHecs B
CEJIbCKOXO3SUCTBEHHBIX pallOHaX, OTINYAIOTCS, KaK MPaBUJIO, OTHOCUTEIHLHO HEBBICOKOW MHTEH-
CHUBHOCTBIO KOHIIEHTPHPOBAHMS IOJUIIOTAHTOB, OJHAKO IPOSBISAIOTCS OHM HA 3HAYMTEIBHBIX
TeppuTopusix. boree KOHTpacTHbIe, HO JOKaJlbHbIE aHOMAJIUU (PUKCUPYIOTCS B 30HAX BO3ZEH-
CTBHSI TIPOMBIIIJICHHBIX O0OBEKTOB M >KUBOTHOBOAUYECKUX KOMIIJIEKCOB, B pailoHaX HCIHOJIb30Ba-
HUSl B KaYeCTBE MEJMOPAHTOB M YAOOpEHUN OBITOBBIX M MPOMBIIIIEHHBIX OTXOJO0B, CTOYHBIX
BOJI, 3arPs3HEHHBIX NOBEPXHOCTHBIX BOJ. JJINTENBHOE HCIIOJIB30BAHHUE 3arpA3HEHHBIX PEUHBIX
BOJI JJIsl OPOLUEHUS MPUBOJUT K YPE3BBIUAITHO CHIIBHOMY 3arpsA3HEHUIO JaHAmapTOB, 0COOCHHO
noliMeHHbIX. M3BeCTHBI ciydad, KOrJa B TaKUX CUTyalusx (OpMHUpYIOTCS cnenuduyeckue,



HaIpuMep, PTYTHBIE arpouppuranuoHHbie Janamadrel. OcoOyro OmacHOCTh MPECTaBIAET 3a-
IpSA3HEHNE OPraHUYECKUMHU MOJUIIOTAaHTaMU, a TAKKE COEAMHEHMUSIMU a30Ta.

Macmtabbl TEXHOTEHHOT'O BO3JICHCTBHUS HAa OKPYXKAIOIIYIO CPEAY B TOPHOPYIHBIX paiioHax
HACTOJIBKO BEJIMKHU, YTO BCEIENIO ONPEACIAIOT HX TeOXUMUUECKHUE OCOOCHHOCTH. XapaKTep U UH-
TEHCUBHOCTb MPOSIBICHUSI OCIEACTBUI TEXHOT€HE3a B TOPHOPYIHBIX pallOHaX 3aBUCST OT THUIIA
MECTOPOKICHUS U COCTaBA Py, THAPOTEOJOTHUECKUX H JIAHAAPTHO-TEOXUMHUYECKUX YCIOBHMA
BOI0cOOpa (0COOEHHO Ba)KHO pa3iinyaTh TYMHJIHBIE U apuIHbIe JaHAmAaThl), a TAKKEe OT IpH-
HSATOW CHCTEMBI JOOBIYM, OOOTAICHHWsI M Tepeesia MUHEPAIBHOTO Chipbsi. Ocoboe 3HaueHue
UMEIOT Takue (aKTOphl, KaK KOJMYECTBO CYIb(UI0B B pazpabaTeiBaeMOi FOPHOM Macce, COCTaB
PYAOBMEIIAIOUINX TOPOA, CTENEHb MPOPadOTKU Cynb()UACOACPKANIMX TOPOA IPOIECCaMH
OKHCJICHUS, BPEMS CYIIECTBOBAHMSI MTOBEPXHOCTHBIX TE€XHOTEHHBIX JINTOAKKYMYJISIUN, 00BEMbI
U cocTaB 00pa3yoNMXcss 0TX0I0B (OTBAIOB MYCTHIX MOPOJI, XBOCTOB 00OTAICHNUS, [IJTAMOB Me-
TaJUTypruuyeckuX 3aBO/IOB, CTOUYHBIX BOJ, IBLJIETa30BbIOPOCOB), CTENIEHb OYNCTKU CTOKOB H CIIO-
co0 XpaHEHUsl 0TX0/10B, UHTEHCUBHOCTb ITIOCTaBKU TBEPAOI0 MaTepuasa U NOBEPXHOCTHOI'O CTO-
ka. TexHoreHHsle mpeoOpa3oBaHMs 3aXBaThIBAIOT TEPPUTOPUH, MHOTOKPATHO MPEBHIIIAIONINE
IUTOIIAAN TOPHBIX OTBOJIOB, MPOSIBIISIIOTCS B TIYOOKOH TpaHC(hOpMAIMA XUMHUYECKOTO COCTaBa
MPAKTUYECKH BCEX KOMIIOHEHTOB Ouocdepbl. Pazmepbl 30H BIUSAHUS SKCILTyaTUPYEMBIX MECTO-
POKIEHUI Ha MpUJIETAIOLINe TEPPUTOPUN TOCTUTAIOT AECATKH, YACTO COTHU KB. KM (B UCKIIIOUU-
TENbHBIX CIIy4asX — THICAYU KB. KM); paanyc oOpa3ylolMXcs MPU OCYIHIEHHH MECTOPOXKICHUN
JIETIPECCUOHHBIX BOPOHOK COCTABJISIET ACCATKM KM (TIpM TOHMKEHUU HAIMOPOB, U3MEPSEMBIX
MHOTJ]a COTHSIMH METpPOB). B OTBasibl M XBOCTOXpaHMUIIUIIA €XKETOJHO MOCTYHNAIOT MHUJUTHAPIBI
Ky0. M OTX0J0B A0OBIYM M oboramieHus: pya. B OonbIIMHCTBE ClTyyaeB CTENEHb W3BICUCHUS U3
PYI MOJIE3HBIX KOMIIOHEHTOB HEBEJIMKA; YACTO U3 HUX U3BJIEKAETCS TOIBKO 1—3 KOMIOHEHTa pH
COJIEp’)KaHUU B PyAaxX B HECKOJIBKO pa3 OOJIBILEro YMCiIa MOJIE3HbIX 3JeMEeHTOB. M3 maxT u pya-
HUKOB, ¢ 000TaTUTENbHBIX (PadpUK U METAJUTYpPrUYeCKUX MPEINPUITUNA OTBOJSATCS U cOpachiBa-
I0TCS KOJIOCCAJIbHBIE 00BbEMBI CTOYHBIX BOJI, COIEpX AKX B3BELLEHHBIE BEILIECTBA, OpraHUye-
CKH€ U HeOopraHMveckue coeAnHeHus. B aTtmocdepy BBIOpACHIBAIOTCS OTPOMHBIE KOJIMYECTBA
MBUIA, Ta30B, PA3JIMUYHBIX coeArHEHHH. Bce 3T0 mpuBOIUT K (HOPMUPOBAHHIO B OKpYXKaroUIeh
cpelie KOHTPACTHBIX U KOMIUIEKCHBIX TE€XHOTEHHBIX T€OXMMHUYECKUX aHoOManuii. B obmem ciy-
Yyae MPUHIUIUATIBHBIMU SBIISIFOTCS ClIeayroniue (GakTel: 1) HECMOTPS Ha TO, YTO B TOPHOPYAHBIX
palioHaX KauyeCTBEHHBIN COCTaB TEXHOIC€HHBIX UCTOYHMKOB B MPUHIIMIIE aJ€KBATEH MPUPOIHBIM,
COOTHOUICHUSI MEXAY AJIEMEHTAaMU B TE€XHOTE€HHBIX aHOMAIHSAX MPUHIUIHAAIBLHO HHBIC, YEM B
MPUPOJHBIX; 2) KaK MPaBUIIO, YPOBEHb 3arPSI3HEHHS COMYTCTBYIOIIMMU dJI€MEHTaMH (dJIeMEHTa-
MU-TIPUMECSIMU) 3aMETHO BBIIIE, YeM TaKOBOW TJIaBHBIMU KOMIIOHEHTaMU JOOBIBa€MBIX pyi; 3)
JUIsl TEXHOTEHHBIX aHOMAJIMI XapaKTepHO MOYTH MOBCEMECTHOE MPUCYTCTBUE B BBICOKHX KOH-
HEHTPAIUAX PEAKUX DJIEMEHTOB, UYTO, MO-BUAUMOMY, SIBJISETCS BOXKHEUIIMM WX TpHU3HAKOM; 4)
WHTEHCUBHOCTh, KOMITJIEKCHOCTh M MAacIITa0bl 3arpsS3HEHUS 3aMETHO (4aCTO MHOTOKPATHO) YBe-
JTUYUBAIOTCS B PSY BO3ACHCTBHUA «pa3Benka-no0bpda-odoramenue-mepepadorka pya»; 5) dop-
MUPYIOIIUECS 30HBI 3arpsA3HEHUS] OTIMYAIOTCA BBICOKON YCTOMYMBOCTBIO; UX HETaTUBHOE BO3-
JeICTBUE CKAa3bIBAETCSI MHOTHE JAECATKH JIET MOocje MpeKpalieHus (yHKIMOHUPOBAaHUS Mpea-
MPUSTHIA;, 6) IO CBOMM pa3MepaM, KOMIUIEKCHOCTH COCTaBa M MHTEHCUBHOCTU KOHIIEHTPUPOBa-
HUS XUMHUYECKUX 3JIEMEHTOB TE€XHOT€HHbIE aHOMAJIMU B OOJIBLIIMHCTBE CIy4aeB MHOTOKPATHO
MPEBBIIAIOT NPUPOJAHBIE aHATIOTH.

C Hay4YHO-METOAMYECKUX M TPAKTUYECKUX TIO3UIMH BaXXHBIM HTOTOM DKOJOTO-
F€OXUMHYECKUX HCCIEAOBAHUM SIBISETCS YCTAaHOBIIEHUE 3aKOHOMEPHBIX CBSI3€M MEXIy pacipe-
JIEJIEHNEeM XHMUYECKUX AJIEMEHTOB U MX COEJUMHEHHM B OKpY)Kaollled cpeie U MoKazaTelsMu
3I0pOBbs HaceleHHs. B OONBIIMHCTBE CllydyaeB 3Ta CBSI3b KOHTPACTHO MPOSIBICHA Yy JAeTed U
Ha0JI0/1aeTCs B IIUPOKOM CIIEKTpE HEOJIAronpHUsATHBIX PEaKIMi OpraHn3Ma Ha 3arpsi3HeHUE cpe-
161 oouTanust. OObIYHO HAOTIOAAETCS OJHOTUITHAS TAKCOHOMUYECKAs! CTPYKTYpa U3MEHEHHS TI0-
Kazaresnei 3J0poBbs AeTel (B MOpSAAKE YMEHbIIEHUS! KOHTPACTHOCTH PEaKI[MU OpraHu3Ma Ha UH-
TEHCUBHOCTh 3arpsi3HEHHS] aTMOC(EPHOTO BO3/yXa M COOTBETCTBYIOIIMX T'€OXUMHUYECKHUX aHO-
MaJMi B JEMOHUPYIOLIUX cpeaax): 1) MMMyHOJOTHYeCcKasi peakKTUBHOCTh; 2) ocTphle 3a0oJieBa-



HUS OPTraHOB JbIXaHUS AJUIEPTUYECKOro XapakTepa; 3) OTKIOHEHHS OT HOpM (YHKLIMOHAIbHBIX U
(U3HMOTIOTHUECKUX MOKa3aTenel — HapyllleHue TapMOHUYHOCTH (PU3MYECKOTO Pa3BHUTHUS, YBEIIH-
YEHHE YMCIIa JIEHKOLUTOB IPU CHUKEHUH FeMOIJI0O0MHA B KPOBU U T. [.; 4) POCT YUCIla XpOHUYe-
cKux 3a00JIeBaHMii; 5) BO3HHUKHOBEHHE CIIEIU(PHUECKUX 3a00seBaHMi, 00yCIOBICHHBIX WHTECH-
CUBHBIM 3arpsi3HEHHEM cpenbl oOuTanus TspkensiMu Metauiamu (Hg, Cd), apyrumu xumundge-
ckumu 3nemeHtamu (F), opranmueckumu coenunenusmu (I[1XDB, mecTunuabl, TUOKCUHBI); 6)
IPOSIBJIIEHUE OTAAJIECHHBIX MOCIEACTBUN — NATOJIOTUsl OEPEMEHHOCTH U POJOB, OHKOJIOTHYECKHE
3a0oneBanus U T. A. CONpsHKEHHBINH aHAIN3 TEOXUMUYECKON CTPYKTYPHI 3arpsi3HEHUs ypOaHU3u-
POBaHHBIX TEPPUTOPUN M MU3MEHEHUH MOKa3aTesei 310pOBbs 03BOJIMI OLIEHUTh CPEIHUI ypo-
BEHb BKJIa/Ia TEXHOTCHHOTO 3arpsi3HEHHS OKPYXKAIOIIEH Cpellbl B yXYIIICHUE (PU3HOIOTHIECKUX
XapaKTepUCTHK U POCT 3aboseBaeMocTy HaceneHus. 110 3TUM 1aHHBIM, yXyIIIEHHe HMMYHHOTO
cTaryca opranusma jaereil npumepHo Ha 50% cBsizano ¢ ¢akropamu 3arps3Henus. Eciu B cpen-
HUX M MajblX TOpPOAAX MPEUMYLIECTBEHHO C MAIlMHOCTPOUTEIBHON MPOMBIIIICHHOCTBIO CyM-
MapHasi 3a0osieBaeMOCTh JIMib He Oosiee yeM Ha 10% cBsi3aHa ¢ 3arps3HEHUEM CpeIbl, TO B
KPYIHBIX TOpoJiax 3TUM (pakTopoM ompenensercs 10 25% Bcex 3a00aeBaHUi, a B TOpOax U IMo-
cenkax O3 0COOCHHO MOIIHBIX MCTOYHUKOB BPEIHBIX BBHIOPOCOB (METAJUTYpPTHsl, XUMHUECKas
IPOMBIIIJICHHOCTb, TOPHO-000raTUTENbHOE MPOU3BOACTBO) — 10 50%. OCOOEHHO MHTEHCUBHO
BJIMSIHUE 3arpsi3HEHUs] Ha YPOBEHb 3a00JICBaHMI OPTaHOB AbIXaHUA. B KPYIHBIX ropojax ¢ Tex-
HOTCHHBIM 3arpsiz3HeHHeM cBsA3aHo 10 40% Takux Oose3Heil, B roposaax 0113 MOLIHBIX UCTOYHU-
KOB BBIOpOCOB 110 60%. Ocoboe 3HaueHne nmeetr GOpMUPOBAHKE B pallOHAX, TJIe JIsl BOJOCHAO-
YKEHUS MCIIOJIb3YIOTCS TIOJ3€MHbIE BOJIbI, IPUPOAHO-TEXHOI'€HHBIX THIIepPTOPOBBIX 001acTei, ¢
KOTOPBIMH CBSI3aHBI 04aroBbIe YHIIEMHH (DIF00PO3a.

BbisiBIeHHBIE T€OXUMUYECKHE U OMOr€0XUMUYECKHUE KOPPEILIMOHHBIE CBA3H pacipesaese-
HUSI XUMHUYECKUX 3JIEMEHTOB B OKPY’KAIOIIEH Cpee SBISIFOTCS IMIIMPHYECKUMHI MOJICIISIMHU, KO-
TOpbIE MO3BOJIAIOT AU (HepeHIUpPOBaTh TEPPUTOPUH IO YPOBHSAM 3arpsi3HEHUS U JarOT BO3MOXK-
HOCTh TPOBOAMTH JKOJOTMYECKYI0 M THUTHEHHYECKYIO OIIEHKY TEXHOT€HHBIX T'€OXMMHUYECKHX
aHoMannit (30H 3arps3HeHus1). KomnuecTBeHHas MOJIEb CBSA3M MEXAY OTKIMKaMHU OpraHu3Ma u
TE€OXMMUYECKON CTPYKTYpPOH 3arpsi3HEHHUs Jajia BO3MOXKHOCTh CO3/aTh IIKAJTy OIEHKH OMacHO-
CTM T€OXMMHYECKUX aHOMaJIMi B MOYBaX, KOTOpas BOILIA B METOJUYECKHE YKa3aHUs, B CBOE
BpeMsi yTBepikJeHHbIe MunucTepcTBoM 3paBooxpanenust CCCP (tab:. 3). B HacTosiee Bpems
HIKajla U CyMMapHbIH MOKa3aTellb 3arpsi3HEHHs IIHPOKO HCIHOJB3YIOTCS B MpakTHKE padoT 1o
OILIEHKE COCTOSIHHSI OKPYJKAroIIeHd Cpelbl pa3iIMyHBIX PaiOHOB, B MHXKEHEPHO-DKOJOTHUECKUX
U3bICKaHUAX. AHAJOTMYHBIE MIKAJIbl TPEAIOKEHBI I OLIEHKH 3KOJOIMYECKON OMacHOCTH a’po-
TeHHBIX 0YaroB 3arpsi3HCHUS U TIOBEPXHOCTHBIX BOJI0TOKOB [68, 88, 119, 121].

Tabauya 3

OpueHTHPOBOYHAS IKAJIA OMACHOCTH 3arpsA3HeHUs] TEPPUTOPUH HACEJIEHHBIX MYHKTOB
M0 CYMMAapHOMY MOKa3aTeI0 3arpsisHeHus mous Zc [45]

Kareropust 3arpsi3- | Bennunna W3MmeHeHns nokasarened 370pOBbsl HACEICHUS

HEHMS Zc

Homyctumas Menee 16 | Hanbonee Hu3kuil ypoBeHb 3a001€BaeMOCTH JIETEi 1 MUHMMAalbHas 4acToTa
BCTPEYaeMOCTH (PYHKIIMOHAIBHBIX OTKIOHCHHH

Ymepenno onacHas | 16-32 YBenndyeHue o0mIei 3a001eBaeMOCTH

OnacHas 32-128 VBennuenne oOmel 3a00J1€Ba€MOCTH, YHCIA 4acTO OONEIONUX JeTeH, Ie-

Te C XPOHMYECKHMH 3a0O0JIEBaHMSIMM, HAPYIICHUSMH (YHKIMOHAIBHOTO
COCTOSIHUSI COCYJIUCTON CUCTEMBI

UpesBbruaitHo Bonee 128 | VBenuuenmne 3a007eBaeMOCTH J€TeH, HAPYIICHHE PEHPONYKTHBHOW (DyHK-
OmnacHast MW KeHIUH (yBETWYeHHe TOKCHKO3a OEpEeMEHHOCTH, YHCIa MPEeKIeBpe-
MEHHBIX POJIOB, MEPTBOPOIKIAEMOCTH H JIP.

BaxxaeimmmMu vccie10BaTeIbCKUMU TTPHEMaMH 3KOJIOTHISCKOW TeOXUMHUU SIBIISTFOTCS T€0-
XUMHYECKOE KapTHpOBaHWE M Teoxumuueckuii monutopuHr [115, 119, 120]. Kapruposanue
OCYILECTBIISICTCS] ITyTeM IPOBEICHHS IUIOMAJHBIX T€OXUMHYECKUX ChEMOK, OCHOBAaHHBIX Ha



ONpPOOOBAaHUY 0 PETYJIAPHON CETH Pa3IMYHBIX KOMIIOHEHTOB MPUPOAHON cpelbl (II0YB, CHEX-
HOI'O IOKPOBA, JOHHBIX OTJIOXKEHHMH M 1p.). [lanbHeliliee pa3BUTHE 3KOJIOI0O-F€OXMMHUYECKOE
KapTUPOBaHUE IOJYYMJIO B paMKax BBINOJHEHUS (enepanbHbIX mporpamm «l eoxumuueckas
kapra Poccun» u «l'eoskonorusi Poccum», mpexie BCero, B CBSI3M C pa3pabOTKON TEXHOIOTHU
MHOTI'OLIeJIEBOr0 reoxumudeckoro kapruposanus (MI'XK), nperycMaTprBaroniero mupokoe 1uc-
MOJIb30BaHKEe NaHAMAPTHOW WHPOpPMAIUH, JaHAMA(GTHO-TEOXUMUIECKUX M arporeoXuMuye-
CKUX KapT, (PyHKIMOHAIBbHOE 30HUPOBAHUE TEPPUTOPUI, KOMIUIEKCHYIO OLIEHKY COCTOSIHMS 3€-
menb [31]. MoHuTOpHHT 6a3upyeTcsi Ha MOBTOPHBIX, PEKUMHBIX U HEIPEPHIBHBIX HAOIIOICHHUIX
pacrpesesieHus] XUMUYECKUX 3JIEMEHTOB, IVIaBHBIM 00pa3oM, B JUHAMUYHBIX IPUPOAHBIX KOM-
NOoHEHTax (aTMocQepHBbId BO3AYyX, MPUPOAHBIE BOJABI). IIIMpOKO HCIONB3YIOTCS MapIIpyTHBIE
reOXMMUYECKHE ChEMKU (F€OXMMHYECKOe NMpO(UIMPOBAHUE), a TaKXkKe CHEeLHaIU3UPOBAHHBIC
HaOJIOICHUS ¢ TPUMEHEHHUEM Al THPOBAHHBIX METOJJ0B OMOT€OXMMHHU, TEOXUMUH JIaHAmAa(Ta,
JKOJIOTMM, TUTMEHBl MW JnuaeMuonorud. HeoTbemyieMoM 4YacTblO — SBISIIOTCS  XMMMKO-
AQHAIUTUYECKUE U MUHEPAJIOT0-T'€0XUMUYECKUE UCCIIET0BAHNUS.

HccnenoBaHusMHu MOCIEIHUX JIET MOKA3aHO, YTO 3KOJIOrO-F€OXMMHUYECKHE IOCIEICTBUS
TEXHOI€He3a OTPA)XKaroTCsl HE TOJIbKO B HAINPABICHHOM YBEJIMUYEHUU YPOBHEH cOAepkKaHMs B
OKpYXKaIoIleH Cpelie Pa3IMYHbIX XMMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHHN, B HAPYLIEHUU KO-
JMYECTBEHHOTO COOTHOUICHUS UX COJEP’KAaHHUH U B MOSIBICHUN KCEHOOMOTHKOB. [ 'eoXumMmueckoe
BO3/ICHCTBUE YEJIOBEKA HAa OKPYXKAIOILYIO Cpey OTJINYAETCsl BBIPAXKEHHOM crienupuKoi 1 cBoe-
00pa3HO YHUKAJIbHOCTBIO, YTO HPOSBISAETCS B MHOrooOpa3Mu r€OXMMHYECKHUX IPOLIECCOB U
SIBJICHUH, HAOJII01aeMBbIX B TEXHOTCHHO NU3MEHEHHBIX IPUPOAHBIX KOMIIOHEHTAX, €00 MUECKUX
Tenax, JanamadTax, SKOCUCTEMax, U COMPOBOXKAAETCS (OPMUPOBAHHEM B OKpYXKAroIIel cpene
Ir€OXMMUYECKHUX YCIOBUHM, B KOTOPBIX MOBEJACHUE, (OPMBI MUTPALUU U HAXOXKACHUS, TOKCUKO-
Joruyeckast 1 OMoJoru4ecKasl 3HaYMMOCTh XUMUUECKHUX 3JIEMEHTOB U COSAMHEHUN MOTYT IIPUH-
[UINHAJIBHO OTJIMYATHCS OT TAKOBBIX B MPHUPOJHBIX YCIOBUAX. B cymHocTH, TexHOreHes oOy-
CJIOBIIMBAET (POPMHUPOBAHNE TCOXUMUYECKUX OOCTaHOBOK, /IO HEJJABHETO BPEMEHHU B MPHUPOJIE HE
CYIIECTBOBABIIUX. B nuTeparype 3TH acmeKkThl paccMaTpUBaeMOM MpoOJieMbl U3yYeHbI MEHee
JeTalIbHO, TOT/1a KaK MMEHHO OHH, 0€3yCJIOBHO, OTHOCATCS K HauOoyiee BaKHBIM, UIMEHHO OHU
JIOJDKHBI OBITH B IIEHTpEe BHUMaHUS crenuaniuctoB. Cpeau Apyrux npodsieM U BOIpOCoB, Tpedy-
IOLUX CBOETO PELICHMUs, CIEAYEeT OTMETUTh HEOOXOUMOCTh JlalbHEHIIeH cucTeMaTu3alu Teo-
PETUYECKUX IOJIOKEHUH 3KOJIOrMYECKON TeOXMMHUHU U pa3pabOTKU METOJMYECKHX OCHOB €IHMHO-
ro KOMIUIEKCa MPUKIAJAHBIX IKOJIOTO-T€OXUMUYECKUX HccaenoBaHuil. Ocoboe 3HaYeHHE UMEET
COBEpPILEHCTBOBAHHUE CYILIECTBYIOIIUX U Pa3pabOTKa HOBBIX KOJIOI0-T€OXMMHUYECKHX MOKa3aTe-
Jieil 1 HOPMATHUBOB COCTOSIHUS U CTEIIEHU TEXHOT€HHOI'0 MpeoOpa3oBaHUs OKPYKaroIIeH Cpebl.
B 00nactu XMMUKO-aHAIUTUYECKUX MCCIIEOBAHUI YCHIIUS JOJKHBI OBITH HAIIpaBlIeHbl HE TOJIb-
KO Ha COBEpILIEHCTBOBaHHE U Pa3pabOTKy BBICOKOUYBCTBUTEJIBHBIX METOJOB OOHapyX EHHUS B
KOMIIOHEHTaX OKPYKAIOLIEH Cpelbl XMMHUYECKHX IEMEHTOB M MX COCJUHEHMM, HO TaKKe Ha
u3ydyeHre GopM MHUIpalli U HaXOKJEeHUs MOJUTI0TaHTOB. He MeHee BakHOW mpeacTaBisercs U
Jpyrasi CTOpOHa aHaJIMTUYECKON MpoOJIeMbl, CBA3aHHAs C HAJIEKHOCTBIO ONpEENIEHUS] OYCHb
BBICOKMX KOHIIEHTpAI[Mii XUMUYECKHX AJIEMEHTOB M UX COEJAMHEHUN, TUIMYHBIX NI YCJIOBUMN
MHTEHCUBHOI'O TEXHOTE€HHOTI'O 3arpsi3HEHUs, I[I€ YPOBHU COAEPkKaHMUS MHOTUX M3 HHUX 4acTo JI0-
CTUTAIOT 3KCTpeMalbHbIX BeldnuuH. K TOMy ke, Hampumep, TeXHOTeHHbIE 00pa3oBaHus (OTIIO-
KEHUS) XapaKTepU3yIOTCs Celn(pUUECKIM BEIECTBEHHBIM COCTaBOM (OHHM, KaK MPaBHIIO, PE3KO
00eTHeHbI KpEMHE3eMOM U 00O0TalleHbl OPraHUKOW), OTIMYAIOIIUM UX OT MPUPOAHBIX OTIIOXKE-
HUH, 94TO 00YCIIOBIMBAET 3HAYUTENbHBIE CII0)KHOCTH WX aHAJIM3a, B TOM YHCJIe Ha CTaIuH MOATO-
TOBKH TIPOO.

CymiecTByroniye B HaCTOAIEE BpeMs MOAXO0bl K ONITHUMHU3ALMN B3aUMOAECHCTBUSI YEIIOBE-
Ka 1 6uocdepsl Bee ellle He JaloT KJIIoua K TOHUMAaHHUIO TOro, Kak 3¢ (eKTUBHEe BCETo MOJA0NTH
K PEIICHUIO 3TOH CIIOKHOU MpoOieMsl. Jlekmapupyemble B MOCIEIHUE T0/1bl KOHIIETIIIUN YCTO-
YUBOTO Pa3BUTHS, SKOJOTMYECKONH OE€30MacHOCTH M YIYYILIEHHUS Cpellbl OOMTaHHs BO MHOIOM
oTpeieNIeHbl HCKYCCTBEHHO, 0€3 JI0JKHOTO 000CHOBaHMsI, IIOCKOJIBKY 3a4acTyl0 0a3upyroTcs Ha
MHTYUTUBHOM I0/IX0JIe, @ MHOT/Ia MMPOCTO HAa SMOLUAX. ITO BO MHOTOM CBSI3aHO C OTCYTCTBHEM



HaJIeXKHBIX CBEJICHHMH, OTPAXKAIOLIUX BIUSHHUE JAEATEIIBHOCTU YelOBeKa Ha IpPUPOAY, OOBIYHO
paccMaTpuBaeMoO€ KaK COBEPLICHHO HEXKEIATEIbHOE U JAaXKe CIydalHoe siBiaeHue. B uneane pe-
IIEHUE MHOTUX COBPEMEHHBIX 3KOJOIMUYECKMX MpOOIeM CBOJUTCA K PasyMHOMY YIPaBJICHHUIO
OMOTeOXMMHUYECKUMH (PYHKIMSIMH YEJIOBEYECTBA M, COOTBETCTBEHHO, OMOTEHHON MMIparuei
aTOMOB 3-T0 poJia, OT MHTEHCUBHOCTH U CHELU(PUKH NPOABICHHUS KOTOPBIX B CYILIECTBEHHOMN Me-
pe 3aBUCST KaueCTBO Cpelbl OOMTAaHUS B OT/AEIBHBIX paiioHaX W OPraHW30BAaHHOCTH Onocheps! B
neinoM. B Hacrosiee BpeMs MacmtaObl MPOsBICHUsS OMOTE€HHOM MMIpaluu aToMOB 3-TO poza
YpEe3BbIYAIHO BENIMKU; TEXHOTCHHBIE MPEoOpa30BaHUs 3aXBATHIBAIOT OTPOMHBIC TEPPUTOPHH,
HPOSIBIISIOTCA B KOPEHHOU TpaHC(OpMalui BceX KOMIIOHEHTOB OMOC(Ephl U NPEACTABISIOT CO-
00¥1 raBHBIN (haKTOp, OMPEAEISIOMUI HKOJTOTHIECKUE 0COOEHHOCTH MHOTUX PErHOHOB MHUPA, a
B KOHEYHOM CUYETE U HOBBIE YCIIOBHS CYIIECTBOBAHUS YEJIOBEKA. «l 1€ OCTAHOBUTCS 3TOT HOBBIN
reojoruveckuii mpouecc? M ocranoButcs mu ou?» [16, ¢. 223]. B mouckax OTBETOB Ha 3TH BO-
pOChl 0c00ast pojib, 10 MHEHHIO aBTOPA CTAThH, IPUHAIIEKHUT IKOJIOTMUECKOU T€OXUMUH.

Aemop Onacooapum JI.H. Anexcuncxyio, M.JI. bawapxesuu, JL.U. Kawuny, B.B. Ilepgunvesy, b.A.
Pesuua, C.b. Camaesa, JI.C. Cokonoea u H.B. Tuxonogy 3a nomousb npu 60CCMaHoBAeHUU HEKOMOPbIX
CcoObIMULL, UMEIOWUX OMHOWIEHUE K BO3HUKHOBEHUIO U CIMAHOBNIEHUIO IKOJI020-2€0XUMUUECKUX UCCIe008a-
Huti ¢ UMT'PO.
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