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ViccnenoBaH XUMMYeCKi COCTaB BoZ carporiesnieBblX 03ep 0XKHOWM YacTu ToMcKom O6/7:3CTM, BblAB/1€Hbl 3aKOHOMEPHOCTV NoBedeHNA Xu-
MUWYECKUX SNIEMEHTOB B YJIbTPANPECHbIX W MPeCcHbIX BOAaX BOCCTaHOBUTEIbHOM reOXMMMYECKOM O6CT3HOBKM, yTO Hambosee OTHETINBO

TMPOABJIAETCA M0 Xapaktepy pacnpenesieHna B HUX Xele3a.
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BeepeHune

[MepBuuHasg OMOMPOAYKTUBHOCTH 03P 3aBUCHUT
OT COOTHOILEHMS 00IIeil OMoMacchl U €XeToaHOI
MPOAYKIMY OPraHMYEeCKOrO BELISCTBA B TACKHBIX
JaHamadTax W OnpeaessieTcsl XapakKTepoM TeOXUMU-
YeCKHUX MpoLeccoB (hOPMUPOBAHUSI MAKPO- U MUKPO-
KOMIIOHEHTHOTO cocTaBa Bog [ 1]. Takue ameMeHThI Kak
C, S, N, P u psan apyrux onpenensioT Xxapakrep OMOXu-
MUYECKMX IIPOLECCOB B BomoeMax. JIMMUTUPYIOLIMM
(baxTopoM (HOTOCHHTE3a B 03EPHBIX OMOLICHO3aX SIBJISI-
eTcsl KoHueHTpauus docdopa. Karaauruueckuit a¢-
ekt Ha porocunTe3 okaszniBaoT Cu, Co, Fe, Mo, V,
Mn, Zn 1 HeKOTOpbIE Apyrue 3JeMeHTHI [2]. DieKkTpo-
JTUTAYECKUi OamaHC TKaHeil mommepxuBaloT Na, K,
Ca, Mg u Cl. KpeMHuit ¥ KaJbLdii UCITOIb3YIOTCS pa-
CTEHMSIMU U XMBOTHBIMU Ha TIOCTPOEHHE MUHEpPaib-
Horo ckenera [3]. Toxcuunble anmemenTs (Hg, Pb, Sb,
Cd, As, Tl u 1p.) momaBnsIOT OMOTOTUYECKYIO aKTHUB-
HOCTB B BojoeMax. XUMIYeCKUe 3JIeMEHTHI, ycBauBae-
MbI€ 300- W (DUTOIUIAHKTOHOM, TOCTYIIAIOT B IHUILE-
BbI€ 1I€TTM 1, B KOHEUHOM CUeTe, HAKATIMBAIOTCS B ca-
TIPOMENISIX, OMPEAEssl, Hapsoy ¢ APYTUMM ITapameTpa-
MU, MX TIOTPEOUTELCKIE CBOMCTRA.

MeToauKa UccnemoBaHum

HccnenoBaHus XMMUYECKOTO COCTaBA BOJ, BbINOJI-
HeHbl Ha 20 o3epax Tomckoit obnactu (taba. 1), pac-
MOJIOXKEHHHBIX B moiiMax pek O6m, Tomu, Yynbima,
Ky, [lerapku n Yetu. Ha xaxmom o3epe MOTEHIINO-
MeTpuyecKuM MetomoM ompenesim pH, Eh u anek-
TPOMPOBOAHOCTb BoA. IIpoObl OTOMpanu M3 MPUIIO-
BEPXHOCTHBIX CJIOEB BOJOEMOB B CHELMAIbHO MOJATrO-
TOBJICHHYIO MOJIMATUIECHOBYIO WM CTEKIISTHHYIO T10CY-
ny. [Tpu ot6ope nMpod MpUMEHSIIN METOAbBI KOHCEPBU-
POBaHUSI OBICTPO MEHSIIOUIMXCS KOMIOHEHTOB BOJIbI:
JUISL ompene/ieHrs: OKUC/ISIeMOCTH TMepMaHIaHATHOM
nobasasuin 4 mit H,SO, konu. Ha 200 ma H,O; nHat-
pus, Kaaus, autust ¥ cTpoHuust — 1 Ma HNO, KoHir.
Ha 100 M1 H,O; xenes3a obuero — 1 ma HNO; koH1.
Ha 100 ma H,0; amomuuus — 1 mn HCl koHu. Ha
200 M1 H,O; aMMOHUS, HUTPUTOB, HUTPATOB U TIOJIU-
ocdaros — 2 mn xnopocdopma Ha 500 M H,O; cBun-
ua, menu, nuHka u Kaagmuss — 1 ma HNO, koHir.

Ha 200 ma H,O; prytu — 0,5 M1 HNO» KoH11. 1 0,25
mi4 % K,Cr,0, na 50 mn HyO; XIK — 0,1 mn
H,SO, xonu. Ha 50 mn H,0.

AHanmm3bsl BOI BHITTOJHEHBI B aKKPEIMTOBAHHOM
Npo0JEeMHON HaydyHO-HMCCIeNoBaTebckoii abopaTo-
pUM THAPOTeOXUMHMU TOMCKOTO MOJUTEXHUYECKOTO
yHuBepcuteta B.M. MapyneBoii, A.A. XBaleBCKOI,
A.H. Epumonoit, P®. 3apyounoii, H.U. Illepnako-
Boit 1 H.A. TpucdoHosoii. OnpeneneHre KOMIIOHEH-
TOB BOJI OCyLIeCTB/IsLIM MeTogaMu TuTpumMeTpun (CO,,
CO;, HCOy, SO, CI, Ca™, Mg, XIIK, C,,, nep-
MaHTaHaTHasl OKUCJISIEMOCTb, 0011[ast XXeCTKOCTh), (ho-
tokonopumetpuu (Fe, Al, NH,”, PO/, Si, NO,,
NO;~, UBETHOCTD), MJIaMEHHOW aTOMHOM abcopOLun
(Na, K, Li, Sr), norenuunomerpuu (I, Br, F), decra-
MEHHOI aTOMHO-a0COPOIMOHHON CIIEKTPOMETPUH
110 croco0y «xosogHoro mapa» (Hg), nHBepcuoHHOM
Boasramnepomerpuu (Pb, Cu, Zn, Cd), aTomHo-
3MMCCHOHHOM CMEKTPOCKOMUM BOTHBIX KOHIIEHTpa-
TOB Ha ruapookucu amomuuusi — meton «TTIW» (Ag,
Ni, As, Sn, Mo, Ti, V, Mn), nHCTpyMEHTaJIbHOIO Heii-
TPOHHO-aKTHBAIIMOHHOTO aHaaM3a CyXMX OCTaTKOB
Box (Sm, Ce, U, Th, Cr, YD, Ba, Sr, Cs, Rb, Sc, Ta, Co,
Eu, La, Sb) 8 HUU sinepHoii ¢puzuku npu Tomckom
MOJUTEXHUYECKOM  YHUBEpPCUTETe (MCIOJHUTENb
B.I. MepkynoB).

XuMuyeckum coctas 03€epPHbIX BOA,

Bozbl 03ep XapakTepusyloTcsl MPeuMyIIeCTBEHHO
CITa0OMIEIOYHBIMU | THEIOYHBIME YCIOBUSIMU TEOXH-
muueckoit cpeasl (pH 6,88...8,46). Jlumpb B o3epax
ACC-48, ACC-65, ACC-14, KOC-16, TOC-3u
KPC-36 ormMedaeTcss HeHTpasibHas peakiivs CpPEbl.
KucaoTHO-1IeI0YHbIE CBOMCTBAa BOIBI OMPEIC/SIOT
npeobiagaHue TUAPOKapOOHAT-MOHA CPEeAn BCeX CO-
crapnstomux yraepona. ComepxaHue CBOOOTHOM yTiie-
KHMCJIOTBl B Bofgax Konebnercss ot 3,52 mo 7,04 mr/m.
C yBennueHnueM pH cBs3aHo mosiBaeHUE B Bojax Kap-
OOHaT-MOHA.

MuHepanuzarusi B u3MeHsieTcst ot 72 1o 533 mr/m,
COCTaBJIsIsl B cpemHeM 251 Mr/ia. DJeKTponpoBOIHOCTb
Bog BapbupyeT oT (0,079 1o 0,512 MCwm/cm. TTo xumuuec-
KOMY COCTaBY BOJIBI 03€p TMIPOKAPOOHATHBIC KaJIbIINe-
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Tabnuuya 1. XapaktepucTvika MCCeoBaHHbIX 03ep

NeNe n.n. HasBaHue Bofoema | LLindp o3epa | [eorpaduyeckme KOOPAMHATbI Mnowanb Bogoema, ra

ACUHOBCKMI pavioH

1 be3 Ha3BaHus ACC-14 57°15/41.3/ c.w. | 85°55/23.7/ 8.4 4,8

2 03epo YepTaHbl (MecTHoe) ACC-15 57°93/31.9” c.w. | 85°4120.7/ 8.8 6,0

3 O3epo Typramckoe ACC-26 57°2131.8" c.w. | 85°52/44.7" B.4. 10,0

4 O3epo bonbuioe KonecHnkoso ACC-48 57°19/04.9” c.w. | 85°54/33.4/ B.p. 4,0

5 O3epo KawTbik ACC-65 57°0146.5” c.w. | 86°1116.5 B.4. 52,0

Tomcku paroH

6 O3epo bosipckoe TOC-1 56°27/05.0” c.w. | 84°55/05.7/ B.4. 6,8

7 O3epo lMecyaHoe TOC-3 56°26/22.3/ c.w. | 84°55/00.5" B.A. 2,5

8 O3epo TasHOBO TOC-9 56°28/02.0"” c.w. | 84°53/45.1/ .. 16,5

Ko>eBHVKOBCKMI pavioH

9 be3 Ha3BaHus KOC-1 56°25/15.8/ c.w. | 83°53/59.6 B.A. 6,0

10 Mpya Ha p. Kymnosa KOC-16 56°03/11.4" c.w. | 83°4414.0" .. 80,0

il O3epo JInHeBo KOC-26 56°44/56.9/ c.w. | 83°38/24.12/ B.A. 30,0
3bIPAHCKMN ParioH

12 Crapuua peku Yetb 3bIC-13 56°52/48.5 c.w. | 87°5016.1/ B.4. 14,0

13 Be3 Ha3BaHus 3bIC-25 56°37/33.9/ c.w. | 86°52/06.5" B.4. 8,0

14 03epo Mapuwxa 3bIC-40 56°49/18.2/ c.w. | 87°4106.5" B.A. 146,0

KpviBowenHckmin panoH

15 be3 Ha3BaHus KPC-23 57°0815.2/ c.w. | 83°58/16.0"B.4. 2,40

16 be3 Ha3BaHus KPC-36 57°12/08.9” c.w. | 84°1815.4/ .4, 6,0

17 be3 Ha3BaHus KPC-42 57°10/50.7 c.w. | 84°2105.5 B.A. 40,0
LLlerapckun parioH

18 O3epo XKapkoso LLIEC-3 56°40740.0” c.w. | 84°15/40.2" B.A. 80,0

19 be3 Ha3BaHus LLIEC-18 56°3017.6" c.w. | 84°00/36.7/ B.A4. 12,0

20 be3 Ha3BaHus LLIEC-19 56°29/55.9” c.w. | 84°00/00.9/ B.A. 2,5

BO-MarHueBbIe ¢ TPUCYTCTBUEM CYJIb(aT-1MoHa B KOJIU-
yectBaX 70 17 9kB. % u xjop-roHa — 10 11 9kB. %
(tabsm. 2). YBenuueHue KOHLEHTpalUil XJaopa 10
11,36...21,3 M1/ 006513aHO, BeposITHEE BCETO, TMPOIIEC-
cam 3arpsisHeHust Bof, (o3epa IIHEC-3 u 3bIC-13).

C pocToM MUHepanu3alMy Boj HaOJII0aaeTCsl yBe-
nuueHue pH u comepxkaHuii TuapoKapOOHAT-HMOHA,
KpPEMHMSI, KaubliMs, MarHus W HaTpus. OOmas xe-
CTKOCTb Bog BapbupyeT ot 0,4 mo 6,2 Mr-3kB/m. s
KaJusl, Kak 0Mo(UIbHOTO 3j1eMeHTa, XapaKTepPHO CHU-
KeHMe KOHLEHTpallMii ¢ poCcTOM MUHEpalIu3aluu
03€pHBIX BOJI. ATIOMMHUI 00HApYXEeH B MaJIOMUHEpa-
JIM30BaHHBIX Bojax ¢ pH okono 7 u B Bogax ¢ MuHepa-
mazanmeit 6oee 300 mr/nmpu pH 7,4...8,6 B KoHIIeH-
tpauusx ot 0,060 mo 0,135 mr/m1. B 3Tux Bomax ero co-
JIepKaHUs MPEBBIIIAIOT MPeieTbHO-I0MYCTUMbIE KOH-
LEHTPALIUK I phI00X03511iCTBEHHBIX BOT0eMOB. KoH-
LEHTpaLMU KPEMHHUSI B BOJAX 03¢p YBEJIMUMBAIOTCS C
POCTOM X MUHepanu3aluy 1 u3meHsiorcs ot 0,189
10 9,72 mr/m.

TeoxyMuueckast cpeia B BOIAX 03ep XapaKTepu3sy-
ercs 3HaueHusIMU Eh ot —82 1o +237 MB. IloBbieH-
Hble BeJIMYMHBI pH, 3HaUMTEeNIbHbIE COMEpXaHMS pa3-
JIMYHBIX OPraHMYECKUX BEILECTB ¥ HaIUuKe Cyabdart-
PEAYLMPYIOIINX OAKTepUil, TPUBOIIIIMX K IOSIBIIC-
HUI0O BOCCTAHOBUTEILHON OOCTAHOBKM, CO3IAIOT J0-
BOJIBHO crielM(pUIecKIe YCIOBUS IJIST MUTPALIUU MU-
KPOKOMITOHEHTOB B 03€pHBIX Bojax. B aTux ycioBusx
[4—6] HaubosIee TOIBIKHBI JEMEHTHI, CIIOCOOHBIE K
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KOMIIJIEKCOOOPa30BAHMUIO ¢ OPraHMIECKUMK COeIMHE-
HUSMU (TYMUHOBBIMU ¥ (DYJIbBOBBIMU KUCJIOTAMMU,
aMUHOKUCIIOTAaMKM U Jp.). MeTamioopraHuueckue
KOMILIEKCHI CPABHUTELHO YCTONUYMBHL M BBITIANAIOT B
0CaJIOK JINIIb B TeX CIyJasix, Koraa Hab/iofaeTcs cMe-
Ha TeOXMMHUYECKOM OOCTaHOBKHM, B TOM YMCIIE U MPU
CMEIIEHNH 03ePHBIX BOJI C TIOA3EMHBIMU MITH ITOBEPX-
HOCTHBIMU BOIAMHU.

Teoxummyeckast 00CTaHOBKA B 03epax Hambosee
OTYETIIMBO BJIMSIET Ha MOBeeHNE B HUX Xene3a. B 1e-
JIOM €ro KOHLeHTpauuu wusMeHsiiores ot 0,17 mo
4,35 mr/n. 3nauenus Eh npu stom yBeamuuBaroTcs
ot —82 1o +86 MB. [Ipn oTpHIIaTETHHBIX 3HAYECHWSIX
Eh xemne30 00bIYHO MTPUCYTCTBYET B BOAAX B MEHBIIHX
KoJmuecTBax (10 oqHOro Mr/i). [1pyu monoXuTeIbHbIX
3HayeHusx Eh, oxojoHedTpanbHON cpelae U MOBHI-
HICHHBIX COIECPXAHMUSAX OpraHMYECKUX BELIeCTB CO3-
JaloTCsl OJATONPUSITHBIE YCIOBHS JUIST HaXOXIECHUS
Kele3a B Bomax ¢ MuHepanmsaumeir or 100 mo
400 mr/n. Bmecte ¢ TeM, B yCJIOBUSIX OKMCIUTEIbHOM
Cpenbl IIpu caMoM BeIcoKoM 3HayeHuu Eh B ciabome-
JIOYHBIX BOJAX C OTHOCUTEILHO MAJIbIM KOJMYECTBOM
OpraHUYECKUX BELIECTB XeJe30 He 00Hapy:XeHO (B
o3epe ACC-26).

[IpuBeneHHBIC TaHHBIE CBUICTEILCTBYIOT O CYIIE-
CTBEHHOM BJIMSTHUM OPTAHUUYECKUX BEIIECTB Ha MUTpA-
o kene3a. OHYM ONpeeNsIoT XapakTep TeoXuMuye-
CKOI 00CTAHOBKM ¥ CO3/IAIOT YCIOBUS IS €T0 HAKOI-
JneHus B Bojax. I1o3ToMy KOHLIEHTpaluu Keje3a
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Tabnuya 2. XyMuyeckuvi coctaB BoZ Canpornenesbix 03ep XHOV Yacty Tomckos obnactm

Wndop Eh, N, Co CopepxaHne KOMMOHEHTOB, Mr/n M XUMUYeckun
03epa pH mMB MCM/cM Mr/n Co; HCO - [so,7 i 2 | F f mr/n ™n Bogel (1o

B0, ;| d 4 [ Br F o [Na"| K" |Ca™ | Mg™ |Fewy | Si Al A.B. LLlykapesy)
TOC-1 (7,76 = | 0,090 | 3,3 | 3,52 49,0|5,45|5,7]0,014{0,04{0,150|2,2(1,4| 8 |<0,10{ 0,29 | 0,189 [<0,02| 72 | HCOs71/Ca75
3blC-25|7,80(160| 0,079 |27,3| 3,52 | 61,0 | 2,00 | 5,0 | 0,011 | 0,06 {0,099(0,6(2,9| 8 |3,66 | 0,51 | 0,567 [<0,02| 84 HCO’\;ZB/gaM
ACC-48(7,20141| 0,095 | 10,1 | 3,52 | 6,0 | 0,75 | 11,0 {0,010 | 0,01 [0,062{1,0|1,2] 10 | 1,22 | 2,46 | 0,670 |<0,02| 90 | HCOs74/Ca75
ACC-15|8,05(191| 0,127 | 8,8 | 3,52 (73,2 0,70 | 9,5 (0,018 | 0,02 0,079|2,7(0,8] 16 4,88 2,54 | 5,130 [<0,02| 1M HCO,\3A797§§a60
ACC-65|6,88(171| 0,121 | 6,0 | 3,52 | 97,6 10,86 | 9,7 | 0,010 |<0,01{0,099|2,5{1,5| 10 | 3,66 | 1,56 | 1,620 [<0,02| 128 HCO’i/Elig33/2CaS3
ACC-14{7,06|86| 0,141 | 18,3 (7,04 (97,6 150 |12,5(0,014 | 0,02]0,093|2,2|2,6| 20 | 7,32 | 4,35 | 1,890 |0,060]| 149 HCO,\3/|8913/§a57
KOC-16|7,10 |96 | 0,193 [10,8 | 3,52 |122,0| 1,25 | 4,5 |<0,010|<0,01/0,198 [ 1,1 |4,4| 28 | 1,22 | 0,67 | 1,890 | 0,135 | 164 | HCO;91/Ca84
TOC-3 (7,27 - | 0,190 | 14,2 | 3,52 [122,0| 2,65 |12,5] 0,017 | 0,02 |0,198 |4,6|2,5| 16 | 3,66 | 0,51 | 2,090 |<0,02| 166 Hcoif;égaw
ACC-268,21|237| 0,220 | 4,1 |<3,50(122,0| 0,70 | 2,5 | 0,012 | 0,02 {0,144 |4,7{1,0| 22 | 9,76 |<0,10| 6,350 [<0,02| 169 HCO’\3/|8g43/8Ca51
KPC-36 (7,07 |-82| 0,240 | 16,5 3,52 |158,6| 2,00 |10,5| 0,014 |<0,01(0,150 |{4,2|2,7| 32 | 7,32 | 0,17 | 4,050 |<0,02| 219 HCO§/|8€:2/5Ca65
KPC-4218,10| 32| 0,264 | 16,1 [<3,50|158,6| 3,40 {10,5]| 0,018 | 0,05 | 0,111 {4,5|8,9| 34 | 6,10 | 2,54 | 1,080 |<0,02| 233 | HCO;83/Cab5
TOC-9 |7,83| — | 0,265 | 12,7 | 3,52 {183,0| 3,35 |13,5| 0,013 | 0,05 |0,3225,4{0,6| 24 |3,66| 2,03 | 5,670 [<0,02| 237 | HCO;86/Ca68
KOC-26(8,46| 119 | 0,227 | 15,0 |<3,50|195,2| 2,29 (14,0 0,018 | 0,25 (0,218 {5,6(2,9| 44 | 8,54 | 0,23 [<0,500(<0,02| 280 HCO'i;%gZZ/ZCa69
LLIEC-19|7,40| 66 | 0,340 | 16,1 | 3,52 |231,8]|0,85|6,0|0,012|0,02(0,315(7,2|2,2| 44 |14,64| 0,39 | 0,490 | 0,113 | 309 HCO'i/Elag33/§a58
3blC-40(8,46| 119 | 0,392 | 37,5|<3,50|268,4| 0,80 | 4,410,018 | 0,11 |0,322|6,2|1,2| 52 |15,86( 3,12 | 8,100 | 0,105 365 HCO:\j;B?/fa&
LLIEC-3|7,65(169| 0,468 | 8,4 |<3,50|268,4| 11,36 [10,0| 0,015 | 0,15 {0,150(9,1|2,5| 66 |13,42| 0,32 | 9,720 |<0,02| 388 HCO;?';JZ/?)C%S
3bIC-13 (7,76 [190| 0,356 | 7,5 [<3,50(268,4|21,30(10,0{0,023| 0,24 |0,023|4,7{1,2| 72 | 8,54 | 1,27 | 5,400 |<0,02| 391 | HCO;83/Ca80
LLIEC-18|8,03|-61| 0,328 | 11,2 |<3,50|305,0| 0,60 | 2,0 | 0,014 | 0,07 |0,028{6,7|1,0| 70 |14,64|<0,10{ 8,100 |<0,02| 413 HCO;/?gOZ/:am
KOC-1 {7,40|-43| 0,512 | 4,5 | 7,04 |439,2| 1,50 | 4,0 {0,013 {0,03]0,1507,9|1,4| 56 |12,20| 0,87 | 7,560 |<0,02| 524 HCO'\3/|9972/§a67
KPC-2317,98| 35| 0,460 | 8,2 [<3,50|402,6|<0,50| 2,0 | 0,013 | 0,15 |0,396(8,2|1,4| 92 |19,52| 0,31 | 7,290 |<0,02| 533 HCO'\3/|9g72/§a7O

YcroBHble 0603Ha4YeHNs: N — S/1eKTPOrNPOBOAHOCTb, M = MyiHepann3sayms.

B 03¢pHBIX Bogax rmoBceMecTHo npeBbimaroT IIK mis
1eJIeit phI00X03SICTBEHHOI AeATeTEHOCTH U MTUTHEBO-
T0 BOJOCHAOXEHUSI.

B Bomax carmporeneBbix 03ep 0OHapyxKeH O0JbILIOi
KOMIIJIEKC MUKPOKOMIIOHEHTOB. WX KOHLIEHTpaLun
B BOJAX MU3MEHSIOTCS (MKT/I) B LIMPOKMUX Tpeaenax: Li
or 1,0 1o 11,0; Sr ot 80,0 mo 1150,0; I ot <10,0 no
23,0; Br or<10,0 10 250,0; F ot 23,0 1o 396,0; Zn
ot 4,0 10 40,0; Ni o1 <0,6 10 8,5; Ti or 4,2 no 22,5;
Mn or 4,2 mo 73,0; Cr ot <0,63 mo 18,67 u Ba or 10,7
o 303,9. Conepxanust Ipyrux MUKPOKOMIIOHEHTOB,
B TOM uyucie ouojorndecku aktuBHbIX (Cu, Co, Mo, V
u ap.) u rokenunbix (Hg, Pb, Sb, Cd, As u ap.), Hu3-
kue. CpaBHUTEIbHBIN aHaIN3 MOKA3bIBAET, YTO 0OJIb-
IIMHCTBO XUMHIECKHX 3JIEMEHTOB TIPHCYTCTBYET B BO-
JIaX Ha YpOBHE KJIAPKOBBIX 3HAYEHU IS PEYHBIX BOJI
(Sc, Mo, V, Ni, Ag, Cd, Cs, Ce, Sm, Pb). B xoniieH-
Tpauusgx Huxe TakoBbIX Haxomsitcs Co, Cu, As, Rb,

Sb, Th, U. IlpeBblinaioT KJIapKOBble 3HAYECHUS IS
peuHbIX Boa comepxkanus J, St, Ti, Ba, La.

BrIsBIIeHB! TEHICHIMM YBEJIMUYSHMS COAEPKaHMIA
Li, Sc, Br, F, La u, ocobenno, Ba u Sr ¢ poctom muHe-
panu3alyy 03epHbIX Bof. [lo comepaHWI0 MUKPO-
KOMITOHEHTOB CO3[IAI0TCSI HAMTPSKEHHbBIE SKOJIOTHYEC-
KUe YCJIOBUSI sl pblOOpa3BedeHMsI, IOCKOJIbKY
B OOJIBLIMHCTBE 03¢p OTMEUEHO IPEeBbIIEHUE Mpe-
JeJTbHO-IOIYCTUMBIX KoHIeHTpauuii Li, Mn, Hg, Cr,
Zn, Cu,Mou V.

BbiBogbl

1. Teoxumuyeckass oOCTaHOBKA B Bomax camporiee-
BBIX 03¢p ora ToMCKOii 00J1acTH XapaKTepu3yeTcst
sHaveHussMu pH ot 6,88 10 8,46 u Eh or —82 1o
+237 MB. Peakuusi cpenbl 00bIYHO c1aboLIen0y-
Hasl U IIeJI0YHAasl, MHOTAA HEeHUTpasibHasl ¢ OKUCIIM-
TEeJIbHBIMU YCIOBUSIMM.
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[ToBbllIEHHOE COAEpXKaHME OPTraHUYECKHUX Be-
IIECTB U HaIUuue cyabdarpeayuupyrommx dakre-
puii TIPUBOISAT B PEIKUX CIydyasx K TOSIBAEHUIO
BOCCTAaHOBUTEbHOII 00CTAaHOBKM, 00YC/IaBIMBaIO-
el MMrpaluio OOJBIIMHCTBA XUMUYECKUX OI-
€MEHTOB B BOJAX B BUMAE METALIOOPTaHUYECKUX
KOMILIEKCHBIX COSTMHEHMUIA.

[To xumuyeckoMy COCTaBY BOJIbl 03€p rMAPOKAPOO-
HATHBIC KaJIbIMeBO-MaTHUEBEIE ¢ HATMUMEM CYITb-
(aT- 1 XJI0p-MOHOB.
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