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B 6onotueix Bogax Hu3koropueix ThOC (CeBepo-Boctounass Anraiickasi IpOBUHITUS)
OTMEUAIOTCs MOBBILIEHHBIE coaepxkanus NO3- noHOB, HUTpUT-HOHOB NO2- U NOHUKEHHbIE
COJIEpXaHUs ITUX KOMIIOHEHTOB B BOJax BbICOKOropHbix THOC.

TakuMm oOpazom, OosnoTHbIe BOaBI Hccaeayembix TEOC Anralickoii ropHOi obnactu
ABIIIOTCS  MEHEe KHCIBIMU OTHOCHTENBbHO OOJOTHBIX Box 3amagHoi  Cubupu,
XapaKTEepU3YIOTCS MOBBIIEHHBIM coAepxkanreM Ca2+, TOHUKEHHBIM CPEIHUM COJEP>KaHUEM
noHOB Mg2+ mpu cxokeM uHTepBaiie conepxkanuit (1,2-54,5 mr/a) ¢ OOTOTHBEIMH BOJAMU
3BTpOHBIX MaccuBOB 3amagHoii CubupH, U HU3KUM conepkaHueM obmiero Fe. bonoTHbie
Boabl HU3KOropHeix TBOC comocraBumbl 10  coaepxkanuto HCO3- wuoHOB ¢
3arnagHOCUOUPCKUMH BoAaMmu, BbICOKOTOpHbIE THBOC uMEIOT MNOBBINIEHHBIE IMOKa3aTean
ATOr0 KOMITOHEHTA.

J171st TOpHBIX OOJIOTHBIX BOJI XapaKTEPHO B IIEJIOM MEHBIIIEE COJCPKAHUE OPraHUYECKUX
BEIIECTB, OOJBINAsT M3MEHUYMBOCTh B KOJMYECTBE ()YJIbBOKHCIOT, MIPH CPEIHEH BEIHMYUHE
22,8 Mr/i, COMOCTaBUMOM C 3amaJHOCHOUPCKUMH OOJIOTHBIMH BOAAMH [6] ¥ TOHM)KCHHBIM
cpenuauM conepxkanuem 'K - 5,6 mr/m.

Jlumepamypa

1. bBasun E.T., Konenkun B.JI. , Kocos B.U. u ap. Texuuueckuit ananu3 Topda. M.: Henpa, 1992. 431 c.

2. JocroBanoBa M.C. PexumooOpasyroniie (hakTopbl KPHOT€HHO-HAMOPHOTO MOATOILICHUS] TEPPUTOPHHU C.
Korm-Arau // Tlpupoasusie pecypcest ['opHoro Antas. 2006. Ne 1(5).

3. Wuwumesa JI.I., lllyposa M.B., Jlapuna I".B. [lepcriexktuBa Menuopanuu TopdsHbix 6onot B ['opHom Antae
// Menuopanus u BogHoe xo3siictBo. 2008. Ne 1. C. 41-45.

4. Hamnexoa H.H., Kneenckas W.JI., I'antumyposa H.1. Mukpodopa OCHOBHBIX THIIOB TOYB [ OpHOrO
Aunras // Bopockl pa3BuTHs ceibckoro xo3siictea ['oproro Anras. HoBocubupck: Hayka, 1968. C. 125-
133.

5. Tloussl ['opHO-AnTatickoii aBToHOMHOUI oOnactu // Ilox pen. P.B. Koanea. HoBocuOupck: Hayka, 1973.
352c.

6. PacckazoB H.M. OcHOBHblE OCOOEHHOCTH XHMMHUYECKOTO cOCTaBa OOJIOTHBIX BOJ (Ha HpUMEpe IOro-
BOCTOUHOU vacTH 3amagaaoit Cubupn) // U3sectus TITY. 2005. T. 308. Ne 4. C. 55-58.

7. YuupuuupoBaHHBIE METO/IBI UCCIIEOBaHMs KadecTBa Boa. M., 1983. T.2. Y.1. 195 c.
8. Ieapuer C.JI. ['maporeoxumus 30HbI runeprenesa / M.: Henpa, 1998. 367 c.
9. Ilyposa M.B., Uuumesa WN.JI., Jlapuna I'.B., Opt O.A. OU3UKO-XUMHYCCKHE U OHOJOTHUYSCKHE CBOWCTBA

6onoTHBIX 00pa3oBanuii // Bectuuk TTTIY. 2009. Ne 3. C. 95-101.

30HAJIbHbIE OCOBEHHOCTU XUMUYECKOIO COCTABA BOJIOTHbBIX U
O3EPHbIX BOA NMPU NMEPEXOAE OT N'YMUAHBLIX K APUOHbLIM
NAHOLWA®TAM HOI'A 3ANAOHOU CUBUPU

0.C. Haitmywmna™?, M.H. Konnakosa®®

! HayuonanbHbIii uccnedoeamensckuii TOoMcKull MoMUMeEXHUYECKUl yHueepcumem, Tomck, Poccusi,
E-mail: olgnaim@mail.ru
2 Mhemumym zeonozuu u MuHepanoauu Cubupckoz2o omdeneHusi Poccuiickoli Akademuu Hayk,
Hoeocubupck, Poccus
% Tomckuii ¢unuan M"Hcmumyma Hegpbmeza3oeol 2eosio2uu u 2eogpusuku Cubupcko2o omaoeneHusi
Poccutickoli Akademuu Hayk, Tomck, Poccusi, E-mail: marina.kolpakova@gmail.com

AHHoTauma. FOr 3anagHon Cubupu siBNSIETCA YHUKaNbHOW TEPPUTOPUEN, 30eCh pPacnofnoxeHo bonee
12000 o3ep. KpomMe TOro, aTOT perMoH xapakTepuayeTcsl BbICOKOW 3a00N04EHHOCTLIO, AOCTUraloLwen
8o 90% Ha ceepe. Takue GONOTHble U 03epHble CUCTEMbI CMOCOOHLI HakannMBaTb pasnu4yHble
NPUPOAHLIE N TEXHOTEHHbIE PECYPCbI, B TOM YUCIE MUKPO3INIEMEHTbI U OpraHnyeckue BellecTsa. B
JaHHOW cTaTbe MpeAcTaBfeHbl pes3ynbTaTbl 5-NMeTHero MOHWUTOPWMHIa XMMMWUYECKOrO CcocTaBa
NMOBEPXHOCTHbLIX BO4 B 3TOM panioHe. [lonyyeHHble OaHHble MNO3BOMSAKT cAenaTb BbIBOA, YTO
XUMUYECKUI cocTaB BOMNOTHLIX U O3ePHbIX BOA, NpeaonpenenseTcs Ux pacnonoXeHneM B pasrmyHbiX
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J'IaHp,LIJa(bTHbIX 30Hax W nNnoAYMHEH 3O0HalnbHOMY pacnpeneneHnto TakKnx KpynHbIX 3J1eMeHTOB
J'IaH,D,UJa(*)Ta, KaK BJ1aXXHOCTb, UcnapeHue, Korim4ectso nog3emMHOro BoOgHOro Ctoka um 1.4.

Abstract. The south of Western Siberia is a unique territory where more than 12000 water reservoirs
are located. Moreover, this region is characterized by high bogginess that can reach 90% in the north.
Such bog and lake systems are able to accumulate different natural and technogenic resources,
including trace elements and organic matter. This article presents the results of chemical composition
of surface water in this area along a 5-year monitoring. The obtained data allow us to conclude that
dynamics of bog and lake water chemistry is predetermined by their location in various landscape
zones and subordinated to zonal distribution of such major landscape elements as moistening,
evaporation, rate of underground water flow, etc.

Beenenue

XapakTtepuzyeMasi TEppUTOpHS SBJSIETCS OJHON M3 caMmbIX 3a03epeHHBIX B Poccuu. Ha
ee paBHuMHaxX - Bacroranckoit (B rpanunax Tomckoit ob6nactu), bapabunckoit u
KynynauHckoil - BecbMa OTUYETJIMBO BbIpa)K€HA MIMPOTHAs 30HAIbHOCTH. [Iporeccsl,

BBI3BAHHBIC JICHCTBUEM 30HAIBHBIX 3aKOHOMEPHOCTEH B COYCTAHHH C JIOKAIBHBIMHU
dakropamu (M3MeHEHHs B penbede, mepenaapl TUIICOMETPUUECKUX YPOBHEH, Ie0JIOTHYECKOe
CTPOCHUE U T.J.), 00YCIOBIMBAIOT BBIJICIICHUE B MPEIEIaX PEruoHa Tpex JaHAmaPTHBIX 30H -
JIECHOM, JISCOCTEITHOM M CTCITHOM.

[ToBepXHOCTHBIC BOJOEMBI TPEACTABISAIOT COOOH aKKyMYIJISATUBHBIC CHCTEMBI, TJE
KOHIEHTPUPYETCS MIUPOKHUM CHEeKTp 371eMeHTOB. COOTHOILIEHHE STUX 3JIEMEHTOB Pa3jNYHO B
Pa3HOTHIHBIX O0BEKTaX, a TaKkKe B pasnudablX Japmamadrax. Cumraercs, YTO
JOMUHHUPYIOIIUNA  XMMHUYECKHMIl  TUO  BOABI  3aBUCUT  OT  KJIMMATUYECKUX U
reomoponorundeckux (paxTopoB (OCaaKU, HCIAPEHHUE, BOJAOOOMEH W T.J.), BIAKHOCTH U
TEMITEPaTypbl, OHOIOTHYECKON MPOAYKTUBHOCTH BogoeMoB [8, 9, 11, 12]. B cBsi3u ¢ 3TuM,
[JIaBHOM 1EJbI0  JaHHOM paOOThl SIBISETCA BBISBICHHWE 30HAIBHBIX OCOOCHHOCTEU
XUMHYECKOTO COCTaBa OOJOTHBIX M O3€pHBIX BoA ora 3amaaHoi CuOupu mnpu cMeHe
JaHAmAaPTHBIX 30H OT JIECHOW K JIECOCTEITHOM U CTEITHOM.

KinumaTtudeckue 0cO0€HHOCTH MCC/IEyeMOH TePPUTOPUM

HaubGonpimee xonmuyectBo ocankoB B 3amanHoil CuOupu NpuUXOIUTCS Ha JIETO U
MPUHOCUTCS BO3AYIIHBIMU MaccaMu ¢ ATiaHTuku. C Mas mo okTs0pb B 3amagHoir Cubupu
Bhinagaer 10 70-80% romoBoro komuuecTBa ocagkoB. KoimmuecTBO 3MMHUX OCAIKOB BeEChbMa
Mano u coctaBinsgeT oT 5 g0 20-30 mwm/mecs. Tepputopusi XxapakTepusyeTcss OONbIIUMU
KOJICOAHUSIMU KOJTMYECTBA OCAJIKOB B Pa3HbIe robl. Jlaxke B IECHON 30HE, T/I€ ITH U3MEHEHHUS
MPOSIBIISIIOTCSA MEHBIIIE, YeM B IPYTUX 00JIACTAX, KOIMYECTBO OCAJIKOB Konednercs oT 339 mm
B 3acynumiBbld TOn 10 769 MM Bo BiaxHbiii (Tomckas o6mact). OcoOeHHO OOmBITHE
pa3nuuvs HaOJTIOJAIOTCS B CTEMHON 30HE, I/I€ KOJIHYECTBO OCAJKOB BO BIAKHBIC TOIBI
ymenbImaercs 10 550-600 mm/rox u nocturaet jumb 170-180 mm/roz B cyxue.

CyIIecTBYIOT CYIIIECTBEHHBIE 30HANBHBIC Pa3NUYMs B UCHAPEHUU: JIECOCTEMHAs 30Ha
XapakTepu3yeTcs: BEICOKUM ypoBHeM ucmapenus (350-400 mm/ron). Ha cesepe, rae jmerom
BJIQXKHOCTh OTHOCHTENFHO BENMKA, KOJMYECTBO HcmapeHus He mpesbimaer 150-200 mm/ro.
[TpumepHO Takoe ke ucnapeHue Ha rore crenHoi 30HbI (200-250 MM), 9TO OOBSICHSIETCS yXKE
HEOOJIBIIIMM KOJMYECTBOM OCaJKOB. TeM He MeHee, CTENeHb MCIApeHUs IOCTHraeT 37ech
650-700 MM; TOATOMY B HEKOTOpPBIE MeCSIbI (0OCOOCHHO B Mae) KOJMYECTBO HCIIAPSIOIICHCS
BJIaT¥ MOXET MPEBBIIIATh CYMMY 0CaIKOB B 2-3 pa3za. OTCyTCTBHE OCaIKOB KOMIIEHCUPYETCS
B JIaHHOM cJy4ae TOYBEHHBIM 3allaCOM BIIar'W, HAKOIUIEHHBIM IIOCIIE OCCHHUX MOXKIEH U
tasiHUs cHera [1].

Metoasl

OnpoGoBanue OONOTHBIX M O3EPHBIX BOJ HA TEPPUTOpPUU HccienoBaHuil (puc. 1)
BBITIOJTHSUIOCH B XOJI€ TIOJIEBBIX MCCIIEAOBaHUI B TEIUIBINA mepuoy (Mai-ceHTsops) 2011-2015.
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HaubGonee uyBcTBUTENbHBIE mapameTrpsl (pH, Temmeparypa, 3JeKTpPONPOBOAUMOCTh U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIA TOTEHIMAA) M3MEPSUINCh Ha TOYKE C IOMOIIBIO
anamu3atopa  WATER TEST, Hanna Instruments. Anamu3 BOA OCYIIECTBISUICS B
npoOJIEeMHON HAyYHO-UCCIIEIOBATENbCKON abopaTtopun ruaporeoxumuun HOIL[ "Boma"
ToMCKOro MONUTEXHUYECKOTO YHHMBEPCUTETa. AHAIU3 MHUKPODJIEMEHTOB IPOBOJWICS B
WNuctutyre xumun TtBepmoro Ttena u  wMmexanoxumuu CO PAH, r. Hoocubupck wu
AnanmutnueckoM nenrpe Mucruryra reoxumun CO PAH, r. Upkyrck. [Ipumensiemble MeTOAbI
OJAPOOHO OMKCAHbI B peAbILIyIIHX ucciaeaoBanusax [10, 13].

Landscapes zones:
- Tundra

I Forest-tundra

] Middle taiga

[ ] South taiga (forest)
[ Forest-steppe

[ ] Steppe
[ ] Mountain

Pucynok 1. Cxema nanowaghmoe 3anaonoii Cubupu c ykazanuem mecmonoioxicenus paiiona
uccneoosanus (0eavlii KORMYyp)

XuMn4eckuii cocTaB 00JOTHBIX U 03€PHBIX BOJ

Jlecnas 3ona

Creruduueckoii  0cOOEHHOCTBIO  JTaHHOM  JAaHAMA()THOM 30HBI  SBIAETCS €€
3HAYMTENIbHAsI 3a00J09€HHOCTh. bonoTHbie BOabI 110 MoHHOMY coctaby HCO3 umm HCO3-
SO4, Ca u Ca-Mg, pexxe Mg-Ca-Na. Boabl 6010T (Tabi. 1) SBISAIOTCS yAbTPAnpecHBIMH U
MpecHbIMH (MUHEpanm3alus Kojeobnercs ot 3 a0 214 Mr/m), KUCIBIMH U CIIA00KUCIIBIMH,
pexe okononedTpanbHbiMu (pH coctaBmsier 3.1 — 7.5). Boasl BepXOBBIX OOJOT SIBISIOTCS
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HauOoJiee TpecHBIMU (CpemHss MuHepanu3anus 20 Mr/i) U KUCIBIMH (CpeIHHE 3HAYCHUS
pH=4.4). Cpenusisi MuHepanu3anus HUZMHHBIX 0010T cocraBiser 40, MakcumanbHas — 214
mr/n, pH=5.5. OCHOBHOW NPUYMHOW BBICOKOW KHCIOTHOCTH OOJOTHBIX BOJI B TYMHJIHBIX
JanamadTax SBISETCS JOMHUHMPOBAHHME B HUX opraHmdeckux kuciot [14]. Conepxanue
PacTBOPEHHOr0 OpPraHMYecKoro BemiecTBa B mepecuere Ha Copr. cocrasisieT oT 8-108 B
HU3UHHBIX 00J10Tax 10 20-286 MI/1 B BEpXOBBIX.

HecmoTtpst Ha kpaiiHe HU3KYIO MHHEpAIN3aluI0 OOJOTHBIX BOJ, B HUX OMPEACIISIOTCS
BBICOKHE KOHIIEHTPALMH MHUKpPOKOMIOHeHTOB: ZNn, Pb, Cu, As, Sr, Mn u Al, xotopsie
00pa3ylT YCTOMYMBBIC KOMIUICKCHI C TYMYCOBBIMH Kuciiotamu [2, 3, 5] u Takum oOpa3om
HAKaIlJIMBAlOTCS B MONOOHBIX cucreMax. [lo »Tol ke mnpuuyrHe B OOJIOTHBIX BOAAX
oOHapy)KeHbl 3HAYUTENIbHBIC KOHIICHTpauuu Fe (1o 85 mr/i), mpesblmiaromue UX CpeaHHe
COZIep’KaHHs B OPraHOTEHHBIX Bozax [6].

B mnoliMeHHBIX o03€pax JIECHOM 30Hbl KOHIIEHTPAalUWH MUHEPAIBbHBIX BEIIECTB, 3a
UCKJTIOYCHHEM MUKPOKOMIIOHEHTOB, BBIIIE, YeM B OOJIOTHBIX. TeM HEe MeHee, 03epHbIC BOJIbI
yIabTpanpecHsie, o0mas mMuHepanusanus He gocturaetr 0,1 /1. 310 oOBscHAETCS OONbIIeH
nonelt c1aboOMUHEpaIn30BaHHBIX W 0oJiee KHCIBIX MO CPaBHEHUIO C TMOBEPXHOCTHBIMU
BOJIaMH aTMOC(EPHBIX OCAJKOB B 00meM 00BbeMe BOJIBI 03€pa, YTO ONPEACISieT CHIKCHHE
KOHIIEHTPAIIUH 3J1eMeHTOB U 3HaueHuii pH (5.9-7.0).

Jlecocmennas 30na

B ornuune oT OONOTHBIX BOJA JIECHOM 30HBI, 0OJOTAa JECOCTENH 3HAYUTEIHBHO
OTJIMYAIOTCS O0Jiee BRICOKMMH 3HAaYeHUsIMA MuHepanu3aimu (B cpeadeM 0.4 r/n) u pH (7.7).
Jonst MUHEepaIbHBIX KOMIIOHEHTOB B OOIIEM XMMHUYECKOM COCTAaBE BOJBI [0 CPAaBHEHUIO C
OpraHMYECKUMHU 3HAUUTEIBHO YBEIUYMBAETCS. DTO, IPEXKAE BCETO, CBSI3aHO C YBEIMUYECHUEM
BKJIala 0ojiee COJIHBIX IOJ3EMHBIX BOJ| B MUTaHHE OOJOT, CTENEHBbIO HCIAPSIEMOCTH HU
CHI)KEHMEM KOJIMYECTBA OCAJKOB. YBEJIMYEHHE MMHEpANIMU3alMH IPOUCXOJUT 3a CUeT
nienoyHoctu (252 mr/m) u uona xjopa (13 mr/m), a Takke BceX KaTHOHOB, HO OCOOEHHO
MarHusi ¥ HaTpus. MakcuMaibHbIE 3HAYCHUs NMPUYPOUYCHBI K FOKHOW YacTH JaHImadTHON
30ubl (105 1 120 Mr/m, COOTBETCTBEHHO) HpH MuHepanu3auuu | r/1. XOTS KOIHYECTBO
OpPraHMYECKOro yriepoja B 00J10TaxX JECOCTENH YMEHBIIAETCs, TEM HE MEHEe, ero 3HaYCHUs
CYIIECTBEHHO BBIIIIE, YEM B 03epax JaHHOU 30HBI. ToO e€cTh, B OOJOTHBIX CHUCTEMax, HECMOTPS
Ha M3MEHEHHUs KIMMAaTUYECKUX YCIOBUH, CYIIECTBYET MECTHBIM MHKPOKJIMMAT, KOTOPBIA
OTpa’kaeTcs B 3HAYMTEIBHOM KOJIMYECTBE pazjararolluxcs opraHuyeckux BeriecTB (1o 70
Mr/11 Copr.). IMEHHO 1103TOMY 0O3€pHBIE BOJIBI JIECOCTENH KOPEHHBIM 00pa3oM OTINYAIOTCS OT
03ep JIecHOW 30HBL. 3HaueHHsa pH o3ep cocTaBisgloT B cpenHeM 7.9, a MHUHepanu3anus
BO3pacTaer A0 | r/7, TO ecTh Ha JBa MOpPSIKA MO CpaBHEHUIO ¢ JIeCHOW 30HOM. Hambomee
3HaYMMBIME aHHoHami octaforcs HCO u COs> (6.7 r/n), B TO BpEMS KaK Cpely KaTUOHOB
npeobamaet HaTpui (0 156 mr/m).

3nech pa3BuUTHl Haubosiee OJIAroNpHUSATHBIE YCIOBHS JUIsI MHUKPOOHMOJIOTHYECKOTO
pa3JI0kKEHUS] PACTUTEIBHBIX OCTATKOB, CTUMYJIMPYIOIIEr0 HaKOIJIEHHE MPOJIYKTOB pacraja B
BOAHBIX JKocucTeMax [4]. Dto sBusercs mpuunHON Oonee BbICOKMX 3HayeHHH Copr. B
03EpHBIX BOJIaX ATON 30HBI IO CPABHEHMIO C BblIeonucaHHou (10 40 mr/m).
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Tabauya 1

pH | Mun” CO, | Men”® [ SO~ | CI' [Ca¥ [ Mg” | Na* | K [Coyr | Si | St [ Al [ Mn [ Fes | As | Zn [ Pb [ Cu
r/n MI/1 MKI/TT
JlecHast 30Ha

Bepxogvie boroma
MuH. 3.1 0.003 3.0 3.0 2.0 0.5 1.0 1.0 1.0 1.0 19.9 1.0 0.003 | 0.04 | 0.010 | 1.00 | 0.30 8.0 0.2 0.7
Makc. 6.0 0.07 141.0 43.0 16.5 5.8 13.8 8.4 115 4.0 286 116 | 0.100 | 1.20 | 0.700 | 23.00 | 5.00 | 250.0 | 265.0 | 25.0
Cpennee | 4.4 0.02 721 5.0 4.3 2.0 4.3 1.0 14 1.0 79.6 4.2 0.010 | 0.20 | 0.030 | 7.00 1.80 | 495 1.8 2.5

Huszunnvie 6onoma
MuH. 4.0 0.01 3.5 3.0 2.0 0.8 1.6 1.0 1.0 1.0 7.50 1.0 0.001 | 0.30 | 0.010 | 1.00 | 5.00 0.5 0.6 0.6
Makc. 7.6 0.21 154.0 159.0 11.3 20.6 46.0 8.5 8.5 5.2 113 10.2 | 0.020 | 0.80 | 5.900 | 85.00 | 54.0 | 267.0 | 19.0 | 706.0
Cpennee | 5.5 0.04 57.2 17.9 25 34 6.4 3.0 25 21 46.9 5.0 0.001 | 0.50 | 0.200 | 16.00 | 5.70 | 244 2.1 3.6

Osepa

MuH. 5.9 0.02 35 11.2 2.0 0.8 4.0 1.2 0.5 15 7.0 0.8 | 0.0002 | H.0.* | H.O. 0.36 | 5.00 7.7 0.3 0.9
Makc. 7.0 0.07 13.2 48.8 6.0 14 10.0 24 0.8 4.4 21.6 15 0.041 | 0.60 | 4300 | 142 | 530 | 19.0 2.9 3.0
Cpennee | 6.5 0.05 7.7 333 4.8 11 7.5 15 0.7 2.8 13.8 1.3 0.001 | 0.20 | 1.900 | 0.80 110 | 10.6 11 2.3

JlecocTenHast 30Ha

Husunnvie bonoma
MuH. 6.2 0.12 27.3 89.1 0.1 3.0 11.0 6.4 15 21 21.6 1.7 0.05 | 0.006 | 0.002 | 0.07 | 0.61 2.2 0.2 3.2
Makc. 1.7 1.04 133.0 558.0 170.0 455 44.0 | 105.0 | 120.0 155 | 698 | 124 1.60 0.72 | 0.07 | 476 | 3.45 | 2170 | 43 20.0
Cpennee | 6.8 0.40 65.7 252.4 104.0 13.0 26.3 30.7 38.8 55 435 7.3 0.32 0.23 | 0.02 | 8.36 158 | 40.3 0.9 6.9

Osepa [11]
MuH. 7.5 0.10 - 5787 0.6 225 27.3 8.4 12.7 4.1 19.0 0.3 0.270 | 0.03 | 0.001 | 0.01 | 0.002 | 10.6 0.3 2.1
Makc. 8.8 1.04 - 12304 | 325.0 | 910.0 80.8 75.3 221.0 30.0 | 394 8.5 0.700 | 0.09 | 0.020 | 0.23 | 0.01 | 30.7 0.9 5.3
Cpemnee | 7.9 0.25 - 6731 9.5 174.0 33.1 354 156.0 140 | 26.5 2.6 0.370 | 0.04 | 0.005 | 0.06 | 0.003 | 18.6 0.5 4.5
CrenHasi 30Ha
Osepa ¢ munepanuzayueti 0o 3 e/n
MuH. 8.8 1.06 H.O. 463.0 87.8 188.0 16.0 32.9 250.0 11.0 - 0.2 0.420 | 0.01 | 0.003 | 0.05 | 0.01 2.0 0.4 1.0
Makc. 9.6 3.30 4.0 1217 591.0 | 600.0 321 | 171.0 | 775.0 23.0 - 4.1 2300 | 0.05 | 0.015| 0.42 | 0.07 | 1000 4.2 40.0
Cpennee | 9.1 1.95 1.2 733.0 285.0 | 401.0 254 87.7 460.0 18.0 - 3.0 0.970 | 0.04 | 0.010 | 0.20 | 0.03 | 291.0 | 1.7 11.0
Ozepa ¢ munepanuzayuett 10-100 2/n
MuH. 8.5 14.0 0.4 241.0 1728 3674 - 43.7 4670 42.0 | 1140 | 0.001 | 0.460 | 0.002 | 0.002 | 0.03 | 0.03 | 54.0 3.3 | 2200
Makc. 9.9 94.0 8.8 58920 | 17784 | 43500 | 32.7 | 4982 | 27260 | 294.0 | 477.0 | 42.0 | 11.000 | 1.30 | 0.050 | 20.00 | 1.10 | 350.0 | 610.0 | 1000
Cpemnee | 9.4 48.0 3.5 13729 8125 | 15243 | 13.9 | 1277 | 14515 | 145.0 | 296.0 | 156 | 2.990 | 0.29 | 0.020 | 6.29 | 0.32 | 137.0 | 130.0 | 408.0
Osepa ¢ munepanuzayueti boaee 100 2/n

MuH. 7.2 101.0 H.O. 488.0 5208 | 21950 6.9 30.6 33000 | 20.0 | 76.0 0.2 0.830 Ho. | 0.001 | 0.05 | 0.02 9.0 0.4 22.0
Makc. 9.8 369.0 255.2 | 39240 | 97224 | 190400 | 993.0 | 38796 | 116500 | 561.0 | 599.0 | 54.0 | 20.900 | 2.30 | 1.000 | 79.00 | 1.30 | 1400 | 870.0 | 1200
Cpennee | 8.1 254.0 70.4 5410 39178 | 118927 | 220.0 | 12044 | 76144 | 257.0 | 307.0 | 185 | 6.880 | 0.40 | 0.260 | 15.90 | 0.45 | 556.0 | 141.0 | 375.0

1 - o6mrast MuHEpanu3anus; 2 - MeT0YHOCTh; * — He ONMPeNesuIoch; **H.0. — He 0OHAPYKEHO;




CEKIIHA 3 — TEOXUMHA ITPUPOJHBIX BOJ 445

Pe3koe m3MeHeHue THUIa MOYB, I€OJIOTUYECKUX YCIOBUNH M TUAPOKIMMATUYECKUX
MapaMeTpoB OTPAXKAETCS B MUKPOKOMIIOHEHTHOM COCTAaBE BOJI, & UMEHHO B BBICOKHUX
KoHIeHTpanusax Pb, Zn u Sr. 1 Hao6opoT, comepkanust F€ yMEHBIIAI0TCS 110 CPABHEHHIO C
aecHoit 30Ho0# 10 0.2 mr/m.

Cmennas 30na

[Ipeobnagaromum aHHOHOM B OOJIBIIIMHCTBE O3€p CTEMHOM 30HBI SIBISETCS XJIOP, €To
conepkanue Mensercs oT 0.2 no 190 r/n, Ha BTOpoM Mecte cynbdar-uoH (ot 0.1 mo 96
r/n). Coneprxanue kapOooHaT-noHOB Bapsupyet ot 0.05 mo 0.7 r/n, ruapokapOOHATOB — OT
0.1 no 3.5 r/n. KapboHatsl JOMUHHPYIOT B MaJOMUHEPATU30BAHHBIX O3€PHBIX BOAAX INPH
CyMME pPacTBOPEHHBIX KOMITIOHEHTOB He Bbimie 40 r/m u 3Hadenun pH>9.0. C pocrom
MUHEpaIU3aluy U CHUKEHUEM pH aHHOHHBIN COCTaB MEHsAETCs Ha XJIOpUuAHbIA. [Ipu 3TOM
pPOCT coAep aHUS XJIOPHUJIOB CYIIECTBEHHO OINEPEkKAET POCT CyIb(aToB, COJACpKAHUE
HOCJIC/IHUX B pa3InYHbIX 03epax Bapbupyet oT 0.1 mo 65 r/n [10].

B cocraBe KaTMOHOB JOMUHHUPYIOIIMM SIBIIIETCS HATPUl, €ro cpeaHue
KOHIIEHTpAuu cocTaBisioT 60 1/ BTOopeIM 10 3HAYMMOCTH (BCIEA 3a HATPUEM)
BBICTYNaeT MarHuii ¢ kKoHueHTpauusmMu ot 30 mr/m no 38.8 r/a. ConepkaHue Kaiaus
cocraimsier or 11 mo 700 wmr/n. OrcraBaHWEe B HAKOIUICHMH B BOJAX KalbIUsA |
KapOOHATHOTO KOMILIEKCa HCO3+CO3% 0GbsicHseTCs o0Opa3oBaHHEM KaJbIIMTa HA PAHHUX
craausx 3sotoru Box [7, 10]. B o3epax cremHoii 30HbI BhICOKK KoHLeHTpauun K, Si (o
21 wmr/n), Al (330 mr/i), Mn (o 423 mr/n), Sr (mo 21 mr/i).

BriBoabI

[IpuBeneHHbI BBIIIE CPAaBHUTENBbHBIA aHAIW3 COCTaBa MOBEPXHOCTHBIX BOJ
Pa3IUYHBIX  JIAHMIA(QTHBIX ~ 30H  BBIABMJI ~ UX  TCOXHMMHYECKYIO  CIeNU(DUKY,
3aKJTFOYAOIIYIOCS, TIPEXKIE BCEro, B PA3IMYHOM CTENEHW WX MHUHEpaIu3alliH, Pa3HOM
COCTaBe, KOMIUIEKCE XUMUYECKHX DJIEMEHTOB M XapaKTepe CPe/Ibl.

XVUMUYECKUN COCTaB HCCIEIOBAHHBIX OOBEKTOB (OpMUPYETCs, MPEXKIe BCEro, 3a
CYeT BOJJOOOMEHA, 00Pa3YIOIMIETOCs B ONPEICICHHBIX KIIMMATHICCKUX YCIIOBUSAX, KOTOPBIT
OPUBOIUT JTUOO K BBIHOCY, JTUOO K KOHIICHTPAIIMM SJIEMEHTOB BO3EPHBIX U OOJOTHBIX
cucremax. Kpome toro, hopMupoBaHue pa3IHuHbIX KOMIIEKCOB MUKpOKOoMIIOHEeHTOB (Fe,
Mn, Al, Zn, Pb, Cu, As, Sr u ap.) ¢ OpraHHYECKHM BEIIECTBOM OOECIEUYNBACT HX
HAKOIUICHWE B BOJIE. OTH TMPOIECCHl SBJISIOTCA OO0Jieeé WHTECHCHUBHBIMH B JICCHBIX H
JIECOCTEMHBIX JaHAIadpTax B CPABHEHUH CO CTEMTHOM 30HOM, I/ie 00pa30BaHNe BTOPHUHBIX
MUHEPAJIOB SIBIIIETCS OCHOBHBIM (DAKTOPOM, OIPEACISIONINM CHIDKECHUE KOHIICHTPAIUI
anemenToB (Ca, HCO3, SO4, Ba, B u T.71.) B BoJIC.

Hccneoosanue ozepnvix 600 ¢ 2013-2014 2. npogedeno 3a cuem cpeocme epanma
PO®U Ne 13-05-00556, pesyromamuvr 2015 2. nomyuenvl 3a cuem cpeocme epanma
Poccuiickoco Hayunoeo @onoa (Ilpoexm Ne 15-17-10003).
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MWUHEPAJbHbBIE YITNEKUCIIbIE BOAbl MECTOPOXOEHUA AMKYH
(BOCTOYHOE 3ABAUKAIJIbE)

A.UN. OprunbsaHos, W.I". Kptokosa, N.C. bagmuHoB

®edepanbHoe 2ocydapcmeeHHoe 610dXemHoe yupexoeHue Hayku MHcmumym 3eMHOU Kopbli
Cubupckozo omdeneHusi Pocculickoli akademuu Hayk, Mpkymck, Poccus ,E-mail: irig@crust.irk.ru

AHHOTauus. B ctaTbe paccMOTpeHbl yCrnoBusi (hopMUPOBaHUSE XUMUYECKOrO U ra3oBOro coctaea
MUHeparbHbIX YrMEeKUCnbIX TepMarbHbIX Bog AMKYH M NpuBefeHbl pe3ynbTaTbl UCCRenoBaHUA.
NcTOYHMKOM pacTBOPEHHbIX BELLECTB MUHEpanbHOW BOAb! SIBMSIOTCS BMeLlarowme kapboHaTHble
nopoabl, a Yrrekucrnblii ra3 umeeT TepmoMeTamopduyeckoe npoucxoxaeHue. Mpu pasrpyske
MWHeparbHOW BOAbl HA NMOBEPXHOCTb, B pe3ynbTaTe U3MeHeHNs1 PU3NKO-XUMUYECKOrO PaBHOBECUS
NPOMCXOAUT OTIIOXEHUE BTOPUYHLIX MUHEpAroB (TpaBepTWHOB), B OCHOBHOM, B BuAe kapboHaTa
KanbLuusi.

Abstract. In the article the conditions of formation of chemical and gas composition of thermal
carboniterous mineral waters from Yamkun was considered and the results of investigations was
illustrated. The source of dissolved substances of mineral waters is the carbonate rocks, and the
carbon dioxide has a thermometamorphic genesis. In the process of discharge of mineral water the
precipitation of secondary minerals (travertines, mainly calcium carbonates) takes place. This
connected with changes of physic-chemical balance.

MecTtopoxaeHrue MHUHEPAIBbHBIX BOX fIMKyH Haxomutcs B ['asumMypo-3aBoackom
paiione 3abaiikadbCKOro Kpas HpuypodeHo K [‘a3sumypckomy TIyOMHHOMY pasjiomy,
KOTOPBIN SABJISIETCSI OTBETBIEHHMEM MOHT010-OXOTCKOTO CTPYKTYpHOTO NIBA W HMEET
CEBEpPO-BOCTOYHOE IPOCTUPAHKE. B mpenenax MeCcTOpOXKACHUS Pa3BUTHI U3BECTHIKUA U
JOJIOMUTBI OBICTPUHCKOIN CBUTBI HM)KHErO KeMOpPHs, IEPEKPHITHIE CBEPXY MAJOMOIIHBIMU
YETBEPTUYHBIMU OTJIOKEHUAMHU. Ouyar pasrpy3kd MHMHEpPAIbHBIX BOJ HAaxOIUTCS Ha
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