CEKIJUA 9. TEODKOJIOTUA, OXPAHA U 3ALJUTA OKPY)KAIOL[EY CPE/IbI.
I'EOUHDPOPMAILITHMOHHBIE CHCTEMBI B 'EOOKOJIOI'HU.

(pucynok 1). Kpynueimmii mo mromaan (43,2 % mromanun obnactu) lOro-3amamHelii paifoH XapakTepusyeTcs
MUHHMAJIbHBIM YPOBHEM HapYLIEHHOCTH IPUPOIHOI cpesibl (Tabnuna). [InoTHOCTL HaceneHus 3aech 15,9 yen./km?, B Tom
YHCIIE IIOTHOCTh CENBCKOTO HaceneHus - 5,0 ueil./kM%; OTHOIIEHHE A0 IUIONMIAIM K J0JI€ HACEICHHS PaBHO 2,2,

HanbGonee HapymeHHBIM sBiseTcss ['omenbcko-Porauésckuit paiion (miomangs 18,3 %, oTHomeHue ponu
IWIomann K joie HaceneHus 0,4, ITOTHOCTH HaceneHHs 51,2 4em./kMZ, B TOM 4HCIIE CeIbCKoro 37,5 ‘leﬂ./KMz). JlaHHBII
paiioH XapakTepH3yeTcsl 3HAUCHUSIMU BCEX MOKa3aTeNel, COOTBETCTBYIOIMMY MaKCHMATEHOMY YPOBHIO aHTPOIIOTECHHOM
TpaHc(hOpMaIn.

Taonuua 2
CmpyKkmypa 3eMaenonb308aHUsL U IKOJIOZUUECKOE COCIOAHUE 2€0IK0N0ZUYECKUX PATIOHO8
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CeBepo-BocTounbrit 26,1 | 85 | 479 | 2.2 3,5 9,8 64,5 0,49 | 0,52 | 0,63 | 1,60
I"omenbeko-PorauéBekuii 36,1 | 138 | 330 | 1,0 59 | 144 87,8 1,86 | 0,94 | 0,51 | 1,10
I{eHTpanbHbIN 27,0 | 10,3 | 475 3,8 4.2 19,4 86,1 0,62 | 0,61 | 0,58 | 1,58
TOro-3anaaubii 135 | 80 | 620 | 204 | 29 | 16,0 65,6 0,13 | 0,28 | 0,84 | 2,07
B yenom no obnacmu 226 | 9,8 512 | 10,3 | 39 16,1 76,3 0,30 | 0,48 | 0,68 | 1,71
Ilo Benapycu 274 | 132 | 422 | 8,7 42 | 16,5 84,2 0,40 | 0,64 | 0,62 | 1,41

CpenHuii ypoBeHb HApYIICHHOCTH XapaKTepeH Uil JBYX OCTaBIIUXcS paiioHoB - CeBepo-BoctouHoro u
Lentpansraoro. [lepBrlii IBIIsIETCSA cCaMbIM MaJICHBKUM 10 IUTOMIAaAH - 9,2 %, OTHOIIEHHE JOH IUIOMAAN K JOJIE HACETICHUS
2,9, IIOTHOCTh HaceseHus 51,2 yen./kM?, B TOM umcile Cenbekoro 37,5 uen./km?).

[Tnomane IlentpansHoro paiiona cocrapiser 29,3 % momann obnacti. OTHOIICHHE TOJH IUIOMIAAN K J0JIe
Hacesenus 1,1, IIOTHOCTH HacesleHus 26,1 yen./kM?, B TOM YHCIIE CENbCKOro 8,6 uem./km?).

MuHUMaNbHAs JOJIs TAIIHW, JYTrOB W CHJIBHO HapYIICHHBIX TEppPUTOpHU XapakTepHa aist FOro-3amagHoro
paiiona (tabmuua 2). OH e BBIISIACTCS MaKCUMAJILHOW JOJICH JIECOB U 0CO00 OXPaHSAEMBIX HMPUPOIHBIX TEPPUTOPHIM.
MuHumainbpHas 10J1s1 OCYIICHHBIX 3eMelb B CeBepo-BocTouHOM paiioHe, a 3HaUC€HHUE 0 CeITbCKOXO03HCTBECHHBIX 3€MEITb
B OOIIEH TIIOIIA U OCYIICHHBIX, 3aMeTHO cHIkeHOo a1 CeBepo-Bocrounoro u KOro-3amaaHoro paiioHOB.

TakuM 00pa3oM Te0’KOJOTHYECKOE DPAaHOHHUPOBAHUE IO3BOJIMIIO OCBATHTH B IPOCTPAHCTBEHHOM acCIIeKTe
OCTPOTY IKOJIOTUYECKOH cuTyaluu B ['omenbckoit oonacTu.
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PACMPEOENEHUE PAOUOHYKNNOOB U MUHEPAINOB B rPAHYITIOMETPUYECKUX
PPAKLUAX NYTOBbIX NMOYB NPUMNOPTAIIBHOIO YYACTKA LUTOJIbHU Ne176
UCNbITATENbHON NINTOLWALKW «OEFEJNIEH» CUN.

O.M. CatueB
HayuHble pykoBoguTenu: npodeccop J1.IN. PuxeaHos?!, A.M. KabapipakoBa?
lHauyuoHanbHbIl uccnedoeamensckuli ToMckuli nonumexHu4veckuil yHueepcumem, 2. Tomck, Poccusi
2UHcmumym paduayuoHHol 6e3onacHocmu u 3konozuu, 2. Kypyamoe, Kazaxcmau

HcnpitaTenbHas miomaaka «Jlereaen» HaXOAUTCs B K0XKHOW yacTH ObiBIIero CeMHUNaJIaTMHCKOTO MOJIMTOHA B
npenenax Bocrouno-Kazaxcranckoii o6nactu. Teppuropus npeacrasisieT co00i HU3KOTOPHBII MacCUB IUIOIAABI0 OKOJIO
220 kM2, KOTOPBIH ABIAETCA YacThbio Ka3axckoro MemTKoCOMOYHHKA.

PannannonHast 00CTaHOBKA Ha JaHHON TEPPUTOPHH CPOPMHUPOBATIACH BCIACACTBUE MpoBeacHus 209 Moa3eMHBIX
SIEpHBIX UCTBITaHUKA B TedeHue 1961-1989 r.r [1]. Hambonee cymiecTBeHHOE paaHaliOHHOE 3arps3HEHHWE IOYBHI
HaOJIIo/1aeTCs Ha yJacTKax, NMPUIIETAIONIUX K HCIBITaTeNbHBIM MITONEHSIM. DTO CBA3aHO C BEIHOCOM PaJHOHYKIIHIOB C
TPYHTOBBIMH BOJIaMH, BEITEKAIOIIMMH Ha JHEBHYIO MOBEPXHOCTh dYepe3 MOJOCTH InTosieH. OJHMM W3 yYacTKOB, TIe
Ha0JTI0/1aeTCs BBIHOC PaIHOHYKIIM/I0B BOJOTOKAMH U3 IITOJIEH SBISCTCS TEPPUTOPHS, TIpHieraromas K mronsHe Ne 176. B
HauOOJIbIIICH CTENIEeHH 3arps3HEeHBI HOYBbI y 6EPEroB BOJOTOKOB U B IOHHBIX OTJIOKEHHIX. KOHIIGHTpaIHs paIOHYKINI0B
137Cs, 90Gr, 239+240py g moyax gocturaioT Nx10* Br/kr [2].
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IIPOBJIEMbI I'EOJIOT'MHA 1 OCBOEHUA HEJIP

Panee mnpoBeneHHBIMH HCCIEIOBAaHUAMH [3] YCTAHOBIEHO, YTO COJAEpKAHHE TyMyca B IOBEPXHOCTHBIX
TOPU30HTAX MOYB BOJOTOKA IUT. 176 konebaercs ot 7,1 10 22,7 %. OxHOM U3 NPUUNH BHICOKHX 3Ha4EHMI 00ILETOo rymMmyca
MOJXKET OBbIThb HAJIM4YME 3HAYUTEIBHOTO KOJMYECTBA HEPA3JIOKHBIICTOCS PACTHTENBHOrO Marepuaia. Tarke ciemyer
OTMETHTH, YTO B YCIIOBHSX NPOMBIBHOTO BOJHOTO PEXHMMa OTCYTCTBOBaIM KapOoHaTHBIE coiu. pH BogHON cycreH3un
TOYB PE/IKO HelTpanbHas1, yaie meixovnas win ciadomenovnas. B [ITK npeobdnananu katroHs Ca.

Jns viceneioBanmii 0TOMpaIHCh TPOOEI BEPXHETO S5 CM CJIOSI TIOYBBI BJIOJb Pyciia BOJIOTOKa mroibHi Nel76. Beiiernerre
TIOYBEHHBIX (PPaKIMU OCYIICCTBIIIIOCH C OMOIIBEO METOZIOB «MOKPOTO» IMPOCEUBAHKSI M OTMaurBaHus [4]. B urore m3 3 po6 ynanock
BBIICTUTH 27 TIOYBEHHEIX (hpakimu ¢ pasmepamu 1000-500; 500-250; 250-100; 100-63, 63-40, 40-8, 8-5, 5-1 u <1 Mrm.

Jlanee, B K&KIOM U3 HUX ONPEAEIIOCH YAEIbHAS aKTUBHOCTD PaIHOHYKIHI0B: *3'Cs raMMa-CIIEKTPOMETPHYECKUM
metozioM, St u 22+240Py ociie pamMOXMMUUECKOro aHaM3a OeTa- M alb(a- CIEKTPOMETPUYECKMM METOJIOM COOTBETCTBEHHO
[5,6,7]. Jns oLeHKH pachpeneneHus] BBILECYIOMSHYTHIX PAJAHOHYKIHWAOB IO TPaHYJIOMETPUUECKUM (PPaKIMIM IOYB
HCTIONb30BATIUCH 3HAYEHUM CPEHEN YIENbHON aKTUBHOCTH PAANOHYKINIOB.

MuHepagorHueckuii cocTaB Ka)KIOH BEIIEIEHHOW (pakIWU OIpeesid PEeHTreHIU(PPaKTOMETPHISCKIM
MeronoM. JlndpakrorpaMmsl Uil HCCIEJOBaHUS OOpa3oB OBUIM IOJTYy4YEHBl Ha AU(PPAKTOMETPUYECKOH CHCTEME C
HCIIONB30BaHUEM IIPOTpaMMHOTO obecriedeHus naeHTHGUKamun ¢a3. i1 unenTuduKanmn Gpa3oBoro cocraBa oodpasma
OCYIIIECTBIIUIOCH TOCPEACTBOM IIporpaMMel 6a3a naHHbIxX Crystallography Open Database [8].

Taxxe, onpeaemnsan 3IEMEHTHBIH cOCTaB BceX (DPakKIMu PEeHTIeH(IIOOPECIIEHTHBIM METOIOM C IPUMEHEHUEM
JHEproAuciepcHonHoro crekrpomerpa JED-2300.

B pesynprare rpaHyIOMETpPHYECKOTO aHAIN3a BBIIBICHO, YTO B UCCIIETyEMbIX ITOYBAX MIPeo0IafatoT ecuaHble
(ot 1000 mo 100 mxm) m meuteBateie (40-8 MKM), a comepkaHuWe WIHCTHIX dactul (<1 MKM) HezHauurtenbHoe. Ilo
kiaccuduranmy H.A. KaunHCKOT0O TOYBBI OTHOCSTCS K JIETKO-CYTJIMHUCTBIM U CYTIECYaHBIM.

Pe3ynbTaThl O pacnpeneneHnio paJioHyKIHIOB [0 TPAaHyJIOMETPHUSCKUM (paKIusIM ITOYB HPECTABICHO Ha
pucyske 1.
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Puc. 1 Pacnpedenenue paouoHyknuo08 no zpanyiomempuiecKum @paxyuam noue éooomoka wim. 176

Brisisnieno, uto conepxkanue 3’Cs u Sr (a, 6) B rpanynoMeTpuueckuX (GpaKIUsIX HCCIETYEMBIX MOYB HMEET
TEHJICHIIMIO K YBEJIMYCHUIO WX KOHIIEHTPAIMU C YBEJIMYEHHEM IHUCIEepPCHOCTH (pakiuii, 3a cyeT mpeobiagaHHeM nX
yISTbHOW IUIOMAAM ITOBEPXHOCTH MO CPABHEHMIO C KPYNHBIMH ¢pakmusmu. OdeBHIHO, YTO TakKoil XapakTep
pacnpeseneHus: 00yCIOBISHO cOpOIeil paqHOHyKINIOB TOYBEHHBIMH YaCTHIIAMH.
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Puc. 2 Pacnpedenenue munepanos no zpanyiomempuydeckum Gpaxyuam noue eooomoxa wim. 176

B Toxe BpeMs cpeaHsas yjelbHas aKTHBHOCTH 239*240Pu B mpo6ax MMeeT camble HU3KHE 3HAYEHHUH, JIHIIb BO
¢pakuun 63-40 MKM pe3ko yBenmuumBatbes (B). B0o3MOXKHO 3TO ToXe OOyCHOBIEHO crenupudeckon copOuen
PaAMOHYKJIN/IA TOYBCHHBIMH YaCTUIIAMH.

DJIEMEHTHBIN COCTaB MOYBBI NPEJCTaBICH B OCHOBHOM OKCHIaMH KpeMHHs M amoMmuHusi. C yBelHYeHUEM
pasmepa yactuil coaepikanne SiO2 Bo3pacTaeT. AHANTOTHYHBIE TEHACHIIMH POCTa HAOIIOMAIOTCS Ui OKCHIOB Kaus,
KaIplMK W Hatpust. OOpaTHast OTMeYaeTcst Ul OKCHJIOB JKelle3a, MapraHila, allOMUHUS U MarHus, T.e. UX COJepiKaHue
BO3pACTaeT C yBeInYeHHeM aucnepcHocti. Okeupl hochopa, cepsl U THTaHA pacrpeielieHbl CPABHUTEILHO PABHOMEPHO
BO BceX (hpakuusx, 6e3 BRIpaKEHHBIX KOJICOAHUH HX 3HAUCHUH.

IIpu ananm3e (a30BOro CocTaBa BBISBICHO 3aKOHOMEPHBIH COCTAaB OCHOBHOW TIPYIIBI MHHEPAIOB KPYHMHBIX
¢pakuuit moyB (puc. 2), MPeICTABICHHBIH KBAapLeM, HATPHEBHIMU M KaJHEBBIMH IOJIEBBIMU IINaTamMu. M3 BTOPUYHBIX
MHHEpaJoB BCTpeYaeTcs CIoAbl, ruapocioapl. OLeHKa KOJNMYECTBEHHOTO COJEpXKaHHsS MHHEpajoB IoKasana
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CEKIJUA 9. TEODKOJIOTUA, OXPAHA U 3ALJUTA OKPY)KAIOL[EY CPE/IbI.
I'EOUHDPOPMAILITHMOHHBIE CHCTEMBI B 'EOOKOJIOI'HU.

KOHKYPHUPYIOIIMI XapakTep MX pacHpe]elIeHHEeM B BEIECTBEHHOM COCTaBe MO TIpaHyJIoMeTpHdyecKuM ¢pakimusam. C
YMEHBIIEHHEM pa3Mepa IPaHyIOMETpUIecKoil Gpakiuu T0is MOMEBHIX MINAaTOB YMEHBINAETCA, a CIIOJ M THAPOCIIO] -
BO3pacTaerT.

IoxBons uTOT, MOXKHO YTBEPXKIATh, YTO pacHpeelieHHe PaauOHYKINAOB [0 IPaHyTOMETPHUYECKHM (HPaKIHIM
JIyTOBOM IIOYBBI BOAOTOKA IIT. 176 00ycIOBIIEH COPOIMOHHBIMY ITPOIIECCAMH, IIPOTEKAIOIIUMHA B CHCTEME «II0YBa-BOJa».
Takxke, CTOUT OTMETUT B 5TOM POJIb MHHEPAIOB, OCOOEHHO BTOPHYHEIX, KOTOPBIE CHOCOOHBI MOTJIOIATh OONBIIMHCTBO
pasuOHYKIH/IOB.
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OLEHKA NMPUPOOOOXPAHHbIX MEPOMPUATUA HA TEPPUTOPUU BAXCKOIO
HE®PTAHOIO MECTOPOXOEHUA
A. N. Ceapaukumn
[doueHT, kaHamnaaT TexHmdecknx Hayk B.A. basasnyk
HauyuoHanbHbIl Uccnedoeamenbckull Tomckull [TonumexHu4eckuli YHueepcumem, TOMCK,
Pocculickasi ®edepeayusi.

B crathe mpuBeleHa OLEHKAa M BBUIBICHBI MPOOJIEMBl OpPraHW3allil MOHHMTOPHUHIA OKpYXKAIOIIeH Cpensl, B
YaCTHOCTH TIPOIIECCOB METAaHOOOPA30BaHUS HMPH OCBOCHUH HE(PTEra30HOCHBIX MECTOPOXICHUH, PACIIONOKEHHBIX Ha
riry0okux Oomotax Bacroranps.

AKTyalbHOCTb TEMBI CBSI3aHAa C MEpOIPHUSATHUSIMHA MOHHUTOPHHTA OKpYXKAaIOImeH Cpensl, MPH HWHTCHCHBHOM
OCBOEHHH IIPUPOJHBIX YTIIEBOJOPOIOB Ha ceBepe ToMckoi 001acTu | 3a ee mpeaenaMu. A Takke ¢ HeOOXOIUMOCTBIO
0o0pa3oBaHUs CHCTEMBl MOHHUTOPHMHIA 3a BBIICJIICHHUSIMH MeTaHa Ha MCCIeIyeMOH OOJOTHOW TEppUTOpUHM B XOje
JKCIUTyaTallil MECTOPOXKICHUH. MeTaH Kak (akTop, BIUIET Ha H3MEHEHUE TEMITEPaTyphl OKPYKaroLIel Cpeibl HE TOJIBKO
B IIpeieNiax UCCIIeyeMOro peruoHa, Ho 1 3a ero IpesenamMu.

[IpenmeroM uccenoBaHMs SBISIETCS MOHHTOPHMHI Ta30BOTO COCTABJIAIOIIETO BO3IyXa 3a CUET BBIICIICHUS
MeTaHa n3 OOJTOTHOH TOMIIH.

Lensio paboTsl siBIsteTcss 000CHOBaHHE HEOOXOMMOCTH MOHHTOPHHTA IT0 HATIPABICHHUSAM OXPAHBI OKpYy Karomeit
Cpesl Ha TeppUTOpUH Baxckoro HeTIHOTO MECTOPOXKICHUSL.

3agaqn:

BBIsICHUTD HamnpaBieHHe MOHUTOPUHIA B PEATBHBIX YCIOBHSIX.

[IpoBecTy oleHKY MOHHTOPHHTA MO Ta30BBIM COCTABIISIONINM BO3AYLIHOTO GaccelHa.

J1aTb olleHKY (haKTHYECKOTO COCTOSIHUS TEPPUTOPHH HEPTSIHOTO MECTOPOIKICHHS.

BbLIBUTE IPOOIEMBI MOHUTOPHHTA OKPYIKaIOLIel cpeabl 1 000CHOBATh ero (MOHUTOPHHTA) HEOOXOANMOCTb.

Bo3zaymniHsit 6acceiin 3emMiM pe/cTaBiIeH CMEChIo ra30B, B COCTaBe, KOTOPOTO CPEIH MPOYUX Ha IIECTOM MECTe
M0 Macce U 1Mo 00beMy HaXOTHUTCs MeTaH. MeTaH SBISIETCS BTOPBIM Ta30M I10 3HAYMMOCTH IIOCNIE JUOKCHA YrIIepoaa,
BBI3BIBAIONIIM NTAPHUKOBEIHA 3 (eKT.

Hecmotps Ha To, 4TO JOJIS IO Macce MeTaHa B COCTaBE BO3ayXa MeHbIIe B 550 paz, a mo o0semy B 157 pas, uem
JMOKCHUJT YTIIepO/ia, eT0 BIHMSHIE 110 TaHHEIM [2] B 20 pa3 cuiibHee BO3/ACHCTBYET Ha aTMOc(epy, 4YeM JHOKCH] YTIIepoia.

OHUM 13 r100aabHBIX HCTOYHHUKOB MEeTaHa Ha 3eMile sIBJISIOTCs 00J10Ta, B TOM yuciie Bacioranckoe 6osoro. B
LeJIOM IIIoIa s 60yoT Ha Tepputopun Poccun cocrasiseT 21%. Ilo oleHkaMm y4eHBIX BbIJEJICHHE MeTaHa U3 OOJOT B
arMocgepy cocrasisier 25 10 50% [2].

Meran o6pa3yercs Ha 6010TaX UCKITIOYATEIBHO B aHA3POOHBIX YCIIOBHUSIX, IPU OJIM3KOM 3alleraHrH K JTHEBHOIT
MOBEpXHOCTH O07OTHBIX BojJ. C TIOHIDKEHHEM BBICOTHOH OTMETKHM OOJOTHBIX BOJ, BBIJENICHHE METaHa IIO
JorapuMIUecKod 3aBUCHMOCTH yOBbIBaeT [5]. BONBIIMHCTBO HMccenoBaHMII MO METaHOOOPAa30BAHHMIO IPOBOIMINCH
MPENMYIIECTBEHHO B JICTHHH IepHoI (Mal - CeHTSA0PB), IPH TeMIlepaTypax okpyxkatomero Bozayxa seimie 00C [2]. Onnako
JAHHBIX 3UMHUX HaOMIOAeHn MeTaHOOOpa30BaHHs Ha OooTax rmoka Het. I[Ipy 3 ToM ciexyeT UMeTh BBHIY, YTO B 3UMHIH
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