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®opmupoBaHUE BOJHOTO 00bEMa TOKTOTYJIBCKOIO BOJOXpPAaHWIMIIA TMPOUCXOAUT B
OCHOBHOM 3a CYET peuHoro crtoka p. HapeiH u pek, dopmupyromuxcs Ha rmiomaan KeTtmeHb—
TroOMHCKOH BITaIWHEL.

B ceBepHoii, 6oee yBIaKHEHHOM YacTH BIAJAMHBL, MpaBble MPUTOKH p. HapeiH, Takue kak
pekun VY3yH-Axmar, YsrukaH, TopkeHT, Tonyk, XapakTEepu3yHOTCA 3HAYWUTEIbHOW IMHOW |
MHOTOBOJHOCTBIO. VX HMCTOKHM OOJNBIIEH YacThiO JIeXKAT BBIIIE CHETOBOW JIMHUM, a OCHOBHBIC
BOJIOCOOpHBIC TUIOMIAAN pacroiokeHbl Ha oTMmeTkax 1500-3500 m (TokapeB w aAp., HaCTOSIIUI
cOoopHuk, TONCTHXUH M Jp., HACTOALIMH COOPHUK). B pexrmMe Ha3BaHHBIX PEK HAYAJIO MOJIOBObS
OTMEYaeTCsl B ampelie-Mae, KOorjga B TOpax TalT CE30HHbIE CHEra, a B HIOHE, COIJIAaCHO
OOIICTIPUHATON TOYKE 3peHUs, HAOMIOJAETCs TUK, CBS3aHHBIA C TasHUEM BBICOKOTOPHOTO CHeTa.
CpenHeMecsyHbIE U CPEAHETOA0BbIE 3HAUEHUS BEIMUYMHBI PEYHOTO CTOKAa OCHOBHBIX PEK MPUBEICHBI
B Tabm. 1.

IOxnas (neBoOepekHass) 4YacTh palioHAa HMMEET CIa0Opa3BUTYI0 PEUYHYIO CEeTh. 37eCh
HambOosee KpymHbIMU npuTokamu p. Hapeia sBistotrest pexu Kaunapl u Caprara, HCTOKH KOTOPBIX
HaxoJATCsl Ha CEBEPHBIX CyXHUX CKJIOHaX TaxTanbIKCkod rpsanbl. C 3amagHOro ke €€ MposiBICHUs —
rop Koukop-Tio6e He cTekaeT Hi OJJHOT'O OCTOSIHHOTO BOJIOTOKA.

Tabm. 1.

CpenHeMecsuHBI U CPeTHETOA0BOM peyHol CTOK B npeaenax Ketmenb—TIOOMHCKOM BIIaIUHBI 1O
MHOTOJIETHHM IaHHBIM, M/c (Iocydapcmeennuiii. .. 1985; Pecypei... 1969; Pecypcot... 1967).

Mec
Peka i Cpennee
3a roJ
I II m (v |V VI |vll |VII|IX |X X1 | XII
VY3yH—
9.9619.06 932|239 |60 |788|57.8[33 |20 |152]133|11.4|28.6
AxmMat

UbrykaH 5491498 (49 |105|31.7]56.843.6222|11.1 7.8 |6.55|582]|17.6

Topxkent | 3.11 |3.11 |3.28|8.49|22.2|38.123.1|8.67|441|4.1 |3.83]3.32|10.3

Hapsin 136 | 136 | 152 | 261 | 511 | 819 | 711 | 504 | 286 | 207 | 175 | 147 | 324
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Kak Bumno w3 Tab6m. 1, Puc. 1. oxomno 85 % mmranus TOKTOTyJIBCKOTO BOAOXPaHWIIMINA
IpoUCXoauT 3a c4€ér ctoka p. Hapein. Hanbonbmee momoBoase p. HapbiH HaOmogaeTcss B MIOHE-
urose ¢ pacxoaoM Boasl a0 800-1000 M/c, nosToMy p. HapelH wurpaer pemarouryro pojb B
(hOpMUPOBAHUN XUMHUYECKOTO COCTaBa BOJABI TOKTOTYIHCKOTO BOJOXPAHUIIHIIA.
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Puc. 1. Cosmewennviii cuopoepag cmoxa pek yacmuozo Tokmozynibckoeo bacceina.

B Teuenue mocieqHMX IECATWICTUH MPOILIOrO BeKa B HIDKHEM TeueHHH p. HapeiH ObLn
MOCTPOEH KackaJ THUApodIeKTpocTaHuii - Tokrorynbckas, Kypncalickas, Tamkymsipckas u
[Mamanneicaiickas. Camas kpynHas Tokrorynsckas I'DOC nMeeT BOJOXpaHWINILE SHEPTETHUECKO -
UPPUTAllMOHHOIO  HA3HA4eHUs, C MHOTOJIETHUM  peryJupoBaHueM croka. OcTalbHbIE
BOJOXPaHMJINILA UMEIOT SJHEPTE€TUYECKOE Ha3HAUCHUE.

CTpouTenbcTBO ~ BOJOXPAHWIMIL,  OOECNEUYMBAIOIIMX  CE30HHOE U MHOIOJIETHEe
peryiupoBaHMe CTOKa, HEH30€KHO COMPOBOXKAAETCS M3MEHEHMEM XMMMYECKOI'O COCTaBa BOJABI B
HIDKHEM Obede M0 CPaBHCHHIO C COCTABOM BOJBI BXOJHOTO CTBOpa. B o0mem ciaydae kK duciy
(bhakTOpOB, BIUSIOMIUX HA U3MEHEHHE XMMHUECKOT0 COCTaBa, OTHOCATCS (ABBaKsH U 1Ip., 1994):

— UCTIapeHue C MOBEPXHOCTH BOJOEMOB,

— nepepaboTKa OeperoB U CBsI3aHHBIHM ¢ HEIO BBIHOC MUHEPAJIBHBIX COJIEH,

— UHTEHCU(UKAIMS OMOXUMHUYECKHUX MPOLIECCOB B CBSA3M C M3MEHEHHEM THPOJIOIHMYECKOTO

pexuma,

— pOCT 3arpsi3HEHUSI Cpelbl, OOYCIOBICHHBIH XO3SWCTBEHHBIM OCBOCHHEM AaKBAaTOPHH U

OeperoBoii 30HbI BOAOXPaHUIIHILA.
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Huxe npuBeneHs! pe3yapTaThl THIPOXMMHUUECKUX aHAJIM30B IO TpeM Truaponocram 3a 1954
T. J10 3anoHeHus Bogoxpanmwmia (Tao. 2).

Tab6m. 2.

MakpOoKOMITIOHEHTHBIN cocTaB BOJIbI B peke Hapwid 10 3aToruieHus: TOKTOryIbCKOTo

BOJOXPaHUITHIIA.
I'uIponocTs!l ¥ 1aThl Hapein . AJIeKceeBKa (CTapeIi Vu4-Kypran
0160 5 noc. TokToryin)
pa mpo
4.06.1954 r. 18.05.1954 r. 18.06.1954 .

ConepxaHre KOMIIOHCHTOB | MI/JT % - 3KB. MT/JT % - 9KB. MT/JT %- JKB.

KaTtuonsr:
Na '+ K" 16.5 23 19.0 18 12.8 14
Mg** 7.8 22 21.3 42 11.2 26
Ca*" 32.2 55 34.1 40 42.1 60

AHHOHBI:
Cr 5.1 5 14.3 10 9.8 8
S04 18.3 13 41.1 20 47.7 28
HCOs~ 146.5 82 180.1 70 135.5 64
Pacuernas munepanuzauus | 153.0 219.6 198.3

Jannbie Tabn. 2 mokasbiBaroT, 4To OT ruapomnocta «Hapei» Huke no tedeHuto p. Hapsin
MPUPOJHBIN (BHE AaHTPOIOTEHHOTO BIMSHUS) COCTaB BOJbl CYIIECTBEHHO MEHSIETCS, HO 3THU
MU3MEHEHHUsS HE CTPOro MPONOPLHUOHAIBHBI IpoHAeHHOMY ITyTH. ['uaponoct «Hapein» pacnosnoxeH B
530 kM OT ycTbd, «AnekceeBka» (3aTomieHHbIH ctapbiil m. Toktoryn) B 150 kM, «Yu-Kypran» B
45 xm. O1HaKo, MUHEpaIM3alys BOABI HA MTOCIEJHEM 3aMETHO HMIKE, YEM Ha BBILLIEPACIIOI0KEHHOM
[0 TEYEHHUIO TUAPONOCTY «AJleKCeeBKa». DTO, OUYEBMJIHO, CBSI3aHO C pa30aBIISIIOIIMM JEHCTBUEM
BOAbl NpUTOKOB p. Kapacy m npyrux, Bmajgaronmx B p. HapelH Ha ydacTke MeEXIy 3TUMHU
TUJIPOTIOCTaMH.

Ilpu cpeaHeMHOTONETHEM pacxoxe peku Hapein 324 m’/c, mpm otcytetBum cOpoca Ha
3aroruieHre yamu Tokroryiabckoro Bopoxpanwimma n1o HITY (HopmanbHO - moanepToro ypoBHs)
noTpeboBanock okoJo noiayropa et 1973 u 1974 rr. B 3T0T nepuoa u3MeHUICS TUAPOIOTHYECKUN
PEKUM PEKH HIDKE M0 TECUYCHHUIO, B TOM YHCIIE 3a CUET MOSBICHHUS HOBBIX (DaKTOPOB (hOPMHUPOBAHHUS
XMMHUYECKOTO COCTaBa BOJbI B Bogoxpanunuiie (Omuem..., 1979).

IIpuHATEII TpU CTPOUTENBCTBE TOKTOTYJIBCKOIO BOJOXPAaHMIMIIA IIPOTHO3 H3MEHEHUS
coctaBa Boabl B p. Hapein He wusBecteH. IIporHo3, BBINOIHEHHBIH B IPOLIECCE WHKEHEPHO-
re0J0rMYeCKUX M3bICKAaHUI Yallu BOJOXPAHUIIMILA, JOMYCKaJl POCT MUHEpAIU3ALMKU BOJbI HA OJHY
Tpeth — 10 0,47 /M, 3a CYET POCTa AHTPOMOrEHHOTO 3arPA3HEHHS ¥ MHTCHCH(HKALINH CETbCKOTO
xo3stiicTBa B npudpexHoit 30He ([1nemkos u ap., 1979).

PaccmarpuBast Bompoc 00 WM3MEHEHHMsX cocTaBa BoAbl p.HapblH mox BiausHHEM
Tokrorynsckoit I'DC, wucnonmp3yemM wmarepuanbl MO Tuaponoctry B I. HapbiH, HempepbIBHO
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neicTByomeM 0osee momyBeka. Yepes 3TOT y4acTok mpoxoauT okoisio 30 % cpeaHerogoBoro cToka
p. Hapein, B Tabm. 3 u Puc. 2 cpaBuuBarotcs nanneie «Kuprusruapomeray 3a nepuos 1951-1955 rr.
(Kazues u ap., 1964) u 1987-1990 rr.

Taom. 3.

MakpOKOMIIOHEHTHBIN cocTas BOAbI B p. Hapein no ruaponocty «Hapsin» B pa3HbIE 110 BOXHOCTH
roJibl (1Mo gaHHbIM «Kuprusruapomeray).

ConepxaHre KOMIIOHEHTOB

— = — Cyxoi
Tuzponoru- | Na' + K Mg** Ca”" Cl SO’ HCO; OC”}FIaTOK
yeckas %- %- %- |Mr/| %- %- %-
tbaza MI/IT MI/II MI/II MI/II MI/II )
JKB. JKB. SKB. | a1 | DKB. JKB. KB | i/

ITepuog 1951-1955 rr.

[Tonosomwe | 14.5 (233 | 6.4 [ 19.6 [30.8 [57.1 59| 6.3 |24.2|18.5|124.0 | 75.2| 143.5

ITepuon 1987-1990 rr.

Mexens |25.224.8114.01264 (4321488 (94| 59 [48.1]22.6|194.2|71.5| 237.0

IMonoBomse | 14.3 1226 | 7.9 |24.2 (293 |53.2|6.1| 6.3 |31.6(24.1| 1158 69.6| 146.1

Cpennuit
muoroier- | 17.1 (234 | 86 (225|348 |54.1 183 |11.3(36.8(24.0| 125.8 |64.7| 168.5
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Puc. 2. CpasHenuie MakpokoMnoHeHmno20 cocmasa 800vl 6 p. Hapwin no eudponocmy «Hapviny 6 pasnuvie no 600Hocmu
200v1 (nepuoowt 1951-1955 u 1987-1990 22.) u 6 pasusie euoponozuueckue gasvi nepuoda 1987-1990 ze.
(no oanuwvim Kupeuseuopomema).
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CpaBHuBasi [Ba INEpUOJA IOJIOBOJAbS 3a pa3HblEe TOAbI, MOKHO CIEJIaTh BBIBOJ, YTO IO
BEJIMYMHE MUHEPAIN3ALNHN, CONEPIKAHNIO HATPUS + Kallus, XJIOpa Pa3jnyus HE BBIXOIAT 3a IIPEIEb
1-3 %. Pasnuna B koHueHTtpanusx cyibdaroB (23 %), maraus (19 %), ruapokapbonara (7 %),
kanbua (5 %), Ha Haml B3MVIAJ, B OCHOBHOM, OOYCJIOBJE€Ha pa3iM4YMsIMH B METOJMKE AHAIM30B
BOJIHBIX Mpo0, wHcmonb3yeMmbix 3a mnociennue 40-50 ner. Mmeromuecss AaHHBIE IO3BOJSIOT
YTBEPXKAaTh, YTO O] BIUSHUEM MPUPOIHBIX (GaKTOPOB cocTaB Bojbl p. Hapein 3a mocnennue 40-50
ner (B BepxHel yactu OacceifHa p. HapbiH) npakTuyecku He M3MEHMJICS. BBIIBIEHHBIE U3MEHEHHUS
XUMHUYECKOTO COCTaBa B cpeaHed dactu OacceitHa p. HapeiH, mocme ctpoutenscTtBa HuxHe-
Hapsinckoro kackagma I'DC, cnexyer OTHECTM K UYMCIy CIEACTBUM THMAPOTEXHUYECKOIO
CTPOMTEILCTBA.

Jna oneHkn BiausiHUS TOKTOTyJIBCKOIO BOJOXPAaHMJIMILA HAa M3MEHEHHE COCTaBa BOJbI B
p. HappiH 1o TedeHuto ObuIM B3STHI JBa CTBOPA, OPraHU30BaHHbBIE IIOCJIE CTPOUTEILCTBA
Tokrorynsckoit I'DC — BxomHoit B Tokrorynbckoe BopoxpaHwuile «Yu-Tepek» U HUXKE
Kypmncaiickoit I'DC «Tamkymsip-Bepxauii» (yctbe p. Kapacy- mpaBas) B Ta6mn. 4 mnpuBeneHo
CpPaBHEHHE MaKpOKOMIIOHEHTHOI'O COCTaBa BOJbI MO 3THUM JIBYM CTBOPaM B OJMH M3 MHOTOBOJHBIX
TOJI0B IIOCJIE CTPOUTENBCTBA BOAOXPAHMUIIMILA.

Tabnuua 4. CpaBHUTENBHAS XapaKTepUCTHKA BObI p. HapbiH no ruaponoctam «Y4-Tepex»
u «Tamkymbip-BepxHuii» 3a 1987 T.

XapakTep U3MEHEHUs

ITokazaTtenu coctaBa VYu-Tepex* TamkyMbIp-BepXHUIA CpEIHUX MOKa3aTeNeH,
%
7.20-8.12 7.42-8.02
pH 7.67 7.85 27
Coneprxanue
KOMITOHEHTOB, MT/JT
_ 7.1-41.8 5.13-17.7
cl 18.2 12.2 —32
2 30.3-92.2 26.9-72.0
504 48.3 43.0 -1
2+ 6.1-18.5 10.6-20.3
Mg 12.0 12.5 4.1
2+ 29.6-63.1 20.0-48.1
Ca 44.1 39.6 26
. 130328 136-239
Cyxoif ocTaTok 15 219 +2
Pacxoz p. Hapbix, M°/c 479.61

* — B yHCITUTENE TICEBIOAPOOH TPUBEACHBI MpEeAeibl M3MEHEHUS IMOKa3aTelei, a B 3HaMeHaTese —
CpeHee 3a Tofl.

Kak cienyer u3 Ta0um. 4, Ha y4acTke MKy BEIOpDAaHHBIMU CTBOPaMH HarOOJIee CYIIECTBEHHO
CHIDKAETCS COJIEpPIKaHUE XJIopa. DTO OOBSCHSACTCS YBEIMYCHHEM pa30aBIISIONICH POTU OOKOBBIX
npuUTOKOB p. HapeiH, GopMupyronmxcs Ha TEPPUTOPUH, CIOKCHHOM MarMaTHUYECKUMH MOPOJaMH,
6€I[HI)IMI/I XJIOPUAHBIMH COCAMHCHUSAMHA U PACTBOPAMH, a TAKKC XOPOIIO MPOMBITBIMH O0CaJJ0YHBIMU
MOpPOJIaMH TIaJIC03051 U METaMOP(PHUECKUMH OOpa30BaHUSIMH JIOMAJICO30MCKOTO M ITaJe030HCKOro
BO3pacTa.
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B menom, B Hacrosimiee BpeMsi MOKHO JOCTaTOYHO YBEPEHHO CUYHUTaTh, UYTO B YCIIOBHSIX
CTallMOHAPHOTO THApoJioTHYeckoro pexuma Tokroryiabckoro u Kypricalickoro BOAOXpaHUIIHIL
CYIIECTBEHHBIX U3MEHEHUN MaKpPOKOMIIOHEHTHOTO COCTaBa BOJbI B p. HapblH HE MPOUCXOAUT, UTO B

CBOIO O0O4YEpCab HE CKa3bIBACTCA Ha KadY€CTBC BOIbI,

BBIITYCKa€MOW U3

ToKTOryabCKoro

BOJOXpaHWIMIIA. J[aHHbIe TUApOXUMUYECKUX UccienoBanuid 3a 2007-2009 rr. mo ruaponocty «Yu-
Tepex» monreepxkaatot 3ToT BeiBOJ (Tabm. 5, Sa, 6).

Tabn. 5. XuMuyeckuii coctaB MOBEPXHOCTHBIX BoA p. Hapbia mo ruaponocty «Y4-Tepek» B neproa

2007-2009 rr.

) XUMHYECKUHA COCTAB BOIBI, MI/JI
=
2 %
Q ) 0
taa | £, | 5| o | B
oroopa | &o 2188 =
mod | S | B |& % pH| & |Ca®|Mg" | Na' | K* | CI' | SO | HCOs | NOs-
5 219¢ S
< = 4
20.08.07 | 426.00 | 334 | 3.5 | 7.8 | 0.16 | 48 13 16 | 1.8 | 18 | 64.6 134 3
27.08.07 | 303.00 | 315 | 33 | 8 | 1.52| 44 13 15 | 1.8 ] 16 65 122 4
03.09.07 | 303.00 | 321 | 3.3 | 8 |0.56| 44 13 | 154 | 1.8 | 18 | 65.8 125 4
10.09.07 | 303.00 | 334 | 3.5 | 7.8 | 136 | 47 14 16 | 1.8 | 16 | 63.8 140 1
17.09.07 | 303.00 | 367 | 3.8 | 7.8 | 1.04 | 54 13 | 15618 | 7 10.3 126 1
24.09.07 | 209.00 | 329 | 33 |7.9]0.24 | 58 12 16 | 1.8 | 18 | 62.6 134 3
19.04.08 | 198.00 | 379 | 44 | 7.9]0.56 | 58 18 |129.6 |24 | 37 | 975 168 2.7
27.09.09 | 250.00 | 375 | 3.8 | 7.6 |0.48 | 61 9 21 |21 ] 16 | 679 171 3.5
Tabn. 5a. CpaBHUTENbHAS XapaKTEPUCTUKA HEKOTOPBIX MAaKPOKOMIIOHEHTOB XMMHUYECKOT'O COCTaBa
Bozbl p. Hapein B ctBope ruaponocra «Y4-Tepex» 3a 1954-2009 rr.
T'oner HAOMIFO NEHUH
MaxkpOKOMIOHEHTHI
1954 1987 1990 1991 1992 2007 2008 | 2009
pH 7.7 7.7 7.6 7.8 7.9 7.6
Ca*’ 34.1 44.1 39.7 38.5 44.0 47.0 58.0 61
Mg** 21.3 12.0 11.4 13.6 17.2 14.0 18.0 9.0
Ccl 14.3 18.2 16.0 37.0 16
SO* 41.1 48.1 52.2 64.9 72.4 63.8 97.0 67.9
Pacxon p. Hapeis, M'/c | 465.15 | 479.61 | 414.73 | 339.29 | 382.64 | 312.00 | 289.00
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Tabxn. 6. CpaBHUTENbHAS XapaKTEPUCTUKA HEKOTOPHIX MAKPOKOMIIOHEHTOB XUMUYECKOTO COCTaBa
BOIbI p. Hapein B cTBOpe rumpornocTa «Ya-Tepek» U B BEpXHEM U HIDKHEM Obedax ToKTOrybcKoi
u Kyprncaiickoi miiotus 3a 2007-2009 rr.

Mecro o16opa Bpemst Cca”, | Mg”, | Na", | CI, |SO,", | HCOs, | O6mas
otOopa MT/JT MT/JT Mr/n | Mr/m | Mmr/n MT/JI | KECTKOCTh
Ocenp 2007 | 58.0 | 12.0 18.0 | 62.6 | 134.0 3.3
P. Hapoir, Becua 2008 | 58.0 | 18.0 | 29.6 | 37.0 | 97.53 | 168.0
TUAPOINIOCT Becua 2009 53.0 15.0 20.0 26.0 73.25 149.0 3.85
«u-Tepewr 10042009 | 610 | 9.0 | 210 | 160 | 67.9 | 171.0 28
Cpeonee | 575 | 135 | 235 | 243 | 753 | 156 3.3
Ocen» 2007 | 39.1 | 12.8 | 046 | 50 | 51.85 | 101.3 1.5
BE Becua 2008 | 53.1 | 10.94 | 3.45 | 11.94 | 6543 | 122.0 3.2
TOKToryn*LCKOﬁ Becna 2009 | 64.13 | 9.73 1.13 5.6 71.6 141.5 4.0
TUIOTHHET Ocens 2009 | 61.0 | 9.0 | 21.0 | 16.0 | 67.9 | 171.0 2.8
Cpeonee | 543 | 10.6 | 6.5 96 | 64.2 | 134 2.9
Ocen» 2007 | 54.1 | 3.65 | 13.1 | 6.67 | 58.8 | 1.128 1.3
HE Becua 2008 | 60.12 | 2.43 | 18.63 | 13.55 | 76.95 | 120.8 3.55
TOKToryn*LCKOﬁ Becna 2009 | 52.1 23.1 7.98 | 10.38 | 83.12 | 170.8 4.5
TUIOTHHET Ocenp 2009 | 44.89 | 15.56 | 13.36 | 12.07 | 64.61 | 107.36 2.1
Cpeonee | 528 | 112 | 133 | 10.7 | 70.9 | 100 2.9
Ocenp 2007 | 44.1 | 13.62 | 039 | 10.0 | 49.5 | 1159 3.32
BE Becua 2008 | 48.09 | 10.9 | 11.67 | 8.07 | 49.4 | 1586 3.3
Kypncaﬁ(ixoﬁ Becna 2009 | 45.09 142 | 30.64 | 7.34 82.3 164.7 3.42
TUIOTHHET Ocenp 2009 | 38.08 | 21.89 | 0.9 | 6.67 | 514 | 1488 3.7
Cpeonee | 438 | 152 | 109 | 80 | 582 | 147 3.4
Ocen» 2007 | 48.1 | 876 | 1.89 | 834 | 50.6 | 109.8 3.12
HE Becua 2008 | 18.1 | 1094 | 736 | 11.3 | 72.0 | 109.8 3.3
Kypncaﬁ(ixoﬁ Becna 2009 | 50.0 15.8 18.1 5.47 79.4 158.6 3.8
TUIOTHHET Ocenp 2009 | 44.09 | 12.16 | 13.59 | 8.67 | 45.7 | 152.5 3.2
Cpeonee | 401 | 119 | 102 | 84 | 61.9 133 3.4

* v

- AHanm3sl BBITIOTHEHBI B JJabopaTtopun HatypHbIX HaOmoaeHuit Kackaga Tokrorynsckux ['OC.
Tabn. 6. CpaBHUTENbHAS XapaKTEPUCTUKA HEKOTOPHIX MAaKPOKOMIIOHEHTOB XHMHUYECKOTO COCTaBa
BOJIbI p. Hapbin B cTBOpe ruaponocta «Yu-Tepex» 3a 1954-2009 rr.
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OrnpeiesieHHOE BIUSIHUE HA XMMHUYECKUU COCTaB BOJAbI B TOKTOTYJIHCKOM BOJOXPAHWIIMILE
OKa3bIBaIOT MpPOLECCHl epepaboTku Oeperos. B 30Hy 3aromienuss TOKTOryJIbCKOrO BOAOXPAaHUIIHILA
MOTaii TOPU30HTHI 3BamopuToB, coaepxamux ramut (NaCl), mupabunut (Na,SO4 * 10 H0),
teHapauta (Na;SO4) u actpaxanuta (MgNay(SO4), + 4 H,0) (KasueB u ap., 1964; Kosanes, 1972,
1985). Mecropoxkaenne kameHHbIX coneil Illammbikanara , pacmonoXeHHOE B CpeTHel,
paBoOEPEKHOM YaCTH aKBATOPUH BOJOXPAHUIIUINA B HACTOAIIEE BpeMsl pa3pabaThiBaeTCs.

BaxxupiM HAONMIOACHHEM, TMOJYYCHHBIM B XOJ€ MPOEKTA, SBISETCS OOHAPYKEHHE BBICOKOM
COJICHOCTH BPEMEHHBIX BOJIOTOKOB, cTekaronux ¢ rop Illammbeikanata (Puc. 4) B Tokrorynbckoe
BOJOXPaHWIHILE B MEPHOJ BBIMAACHHUS 3UMHHUX noxaed (Tabn. 7). MuHepanuzaius BPEMEHHBIX
BOJIOTOKOB, MPOTEKAIOIIMX B yieibe p. Tockon u B ymenbe Yon-Ken nocturaer M = 267-302 F/,I[M3.

Puc. 3. Conenas ecopa lamwwixarama
Ha cegepo-3anaoe Toxkmoeynvckozo
B000XPAHUIULYA.

Tabm. 7.

PeByHLTaTBI TUAPOXUMHUYCCKUX aHAJIU30B MMOBECPXHOCTHBLIX BO/ B paﬁOHe MCCTOPOKACHUA KAMCHHBIX
coueii [llammpikanara. Hosiops 2009 . (Mr/am3)

NO-- Cyxon

Mecro ot6opa | K Ca Mg Cl SOy N3 Fe Mn | F |ocrar
OK

YCThe BPEMEHHOIO PYUbAl | o35 | 980 6 | 2364 | 177250 | 15500 55 | <0.3 | 0.54 |0.12|790%°
B yuenabe YoH-Ken 0

[TonzemHbIE BOJBI U3
mrypda rimyounoit 1,2 wm,
pacnionoxenHoro B10 m | 18.3 | 340.7 | 627.1 | 28360 |12000| 40 | 0.04 | 0.7 | 1.1 [38230
0T ype3a BOJbl B
BOJIOXPAHUJIMILE
Bopa u3 BpeMeHHOro

pyubsi B 1 km or ycthsi B | 225 | 320.6 | 2822 | 163956 | 17000 90 | <0.3 | 0.43 | 0.2 30(1)74
yuiense Yon-Ken

Bopna u3 BpeMeHHOTO 29885
pyubs B 0,5 kM oT yctbst B[ 215 | 300.6 | 2533 | 159525 {19000 45 | <0.3 | 0.44 [0.11 0
yuienbe Yon-Ken

HpaBbiit nputoK p. 185 | 460.9 | 3678 | 132938 [24300| 70 | <0.3 | 0.22 [0.27]267%0
Tockon 0

p Tockon <0.5] 60.1 | 20.5 | 24.8 96 4.7 | 0.04 | 0.02 [0.32] 390

Jlessiit nmputok p. Tockon [<0.5]| 80.2 | 4.8 603 | 225 | 4.1 | 0.03 [0.197|0.51| 714

AHaIM3upoOBaJIOCh TEOJIOIMYECKOE OMNMCAHME OTJIOXKEHUH, ciararoumx ropsl. [locnemnee
yKa3bIBaeT Ha TO, YTO OCHOBHAS JIOJIS T€OJIOTHUECKUX (popMaruii 3/1ech MpeacTaBieHa MIMHUCTHIMU
Pa3HOCTSAMHM TIOPOJI C HU3KOW THJIPABIMYECKOM MPOHUIIAEMOCTHIO. BBIXOJbI KaMEHHOW COJIM Ha
MOBEPXHOCTH OTMEYAIOTCSI HAa OTHOCUTENIBHO HEOOJNBIIMX IJIOMAASX, B OCHOBHOM B Kapbepe Ha
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y4acTkax ee Jo0bau. HecMoTpsi Ha 3TO, BHITIOJHEHHBIM aHAIU3 MO3BOJSET MPEINONIOKUTh, YTO
OCHOBHOW CMBIB JIETKO PAaCTBOPUMBIX COEIWHEHHHM IMPOUCXOAMUT MPAKTUYECKH Ha BCEH IUIOLIAAH
B0/10cOOpa HEMOCPEICTBEHHO C MOBEPXHOCTH IOYBHI 32 CYET PACTBOPEHUSI KOPOK U BBIIIOTOB COJIH.
Hakoruienne conu B NPUNOBEPXHOCTHOW 4YacTW  paspesa, MO-BUAMMOMY, OOYCIIOBJIEHO
BBINIAPUBAHUEM BOJbl B CYXOHl CE30H NIpH MOATITMBAHUU KANWUISIPHOM BJIard K TOBEPXHOCTH
WCIIapEHNs.

Jnis oneHku OanaHca TOCTYIUICGHHS COJM C TOBEPXHOCTH BojocOopa B ToOKTOryibckoe
BOJOXpaHWINILE OBUIM HCIONb30BaHbl AKCIIEPUMEHTAIbHbIE JaHHBIE IO COJIEHOCTH BOJIbI,
crekaromieil ¢ rop Ilamimbikanara. beln paccyuTaH BO3MOYKHBIM NPUPOCT MUHEPAIU3ALUU BOJBI B
BOJOXPaHWIMILIE.

banancosas MOJEJIb aTMoc(epHbIe 0CaIKi — UCTIApEHUE — CTOK, IIpeI0KEHHAs
B.A. Ky3pMuuenkoM, naet aisa paiiona rop Lllammbikanara BeIMYMHY CJI0sl CTOKA mopsaka € = 50-
100 mm/roa. Ilnomans BogocOopa BpeMEHHBIX BOJIOTOKOB, NMPOTEKAIOMIMX B yIIedbe p. TOCKOI U B
ymense YoH-KeH, ¢ KOTOporo mpoucXoIUT CMBIB COJIM, COCTaBisieT okoyo S=11.5 KM Cpennsis
MUHEpau3alis BPEMEHHBIX BOJOTOKOB, HUCXOIs W3 HaHHBIX B Tabm. 7, cocraBusier 292 /.
CyMMapHBI CpPEJHEMHOIOJIETHUM CTOK pEK, BHAJAIONIMX B BOJOXPAHWIMILE, COCTABISIET OKOJIO
12x10° M3/FO,Z[. OO0beM BOJBI B BOAOXPAHWIIHIIE SISl Pa3HBIX TOJOKEHUN YPOBHS BOABI MOXKET OBIThH
ONpEeAeNieH, MCXOAs M3 3aBUCUMOCTH, paccuuTaHHOW B.A. Ky3pmuuenkom. PesynbTaThl pacuera
IPUPOCTA COJICHOCTH IpecTaBieHb! B Tao. 8.

Taom. 8.

Pesynbrarel  pacuera BO3MOXHOTO MPUPOCTAa MHUHEpATM3allMd BOAbI B TOKTOrYJIBCKOM
BOJOXpaHWIMILE 32 CUET CMbIBA COJE€M ¢ BOJOCOOPOB BPEMEHHBIX BOJOTOKOB, MPOTEKAIOLIUX B
yuienbe p. Tockon u B ymense Yon-Ken (ropsei [laminbikanara) mno 3KCriepuMeHTaIbHbIM TaHHBIM.

CyMMapHas 1mo1ma b Bogocoopa BpeMEHHBIX BOJOTOKOB B
< > 11500000
6acceiine p. Tockon u B ymense Yon-Ken, M
CpenHsis COIEHOCTh BPEMEHHBIX BOJIOTOKOB B yIIIeibe p. Tockomn
3 292
u B ymenbe YoH-KeH, kr/m
Crnoii cToka, MM/TOJ 0.05 0.1
OO0BeM CTOKa ¢ MOBEPXHOCTH BOAOCOOpa yIenbs p. Tockon u 115000
3 575000
ymenbsi You-Ken, m”/rox 0
BrIHOC cOJIM CTOKOM, KI/TO 167900 | 335800
» KITOA 000 000
V3yn- | Usa | Topk
3 Hapbin
CpenHeMHOT 0JIETHHE PACcXO/Ibl PEK, M /C Axmar | KaH | eHT
324 28.6 17.6 | 10.3
CyMMapHblii CpeTHEMHOTOIETHHIT PaCX0J1 PeK, M/c 380.5
CyMMapHBbIit CpCI[H?MHOFOJ‘IeTHI/II/I 00BEM CTOKA B 11967912000
BOJOXPaHWIHIIE, M /TOJT
OtMeTKa 3epKaja BoJbl B BOJOXPaHWIHILE, M 850 m 900 m
771500 | 195480
O6beM BOJIbI B BOJIOXPaHIIIUIIIE, M 0000 00000
Bpemst BojooOMeHa BOJIbI B BOJJOXPAHUIIUIIIE, JIET 0.64 1.63
[Ipupoct cone}gocm BOJIBI B BOJIOXpaHMIKIIE 0e3 ydeTa IpUToKa 0.022 0.017
10 peKam, Kr/m
[Ipupoct coneHSocm BOJIbI B BOJIOXPAHWIIMIIE C YIETOM NMPUTOKA | ) g 0.011
10 peKaMm, Kr/M
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Taxum o0Opa3om, cornacHo pacueram (Ta6u. 8), BO3SMOXKHBII TPUPOCT MUHEPAIU3ALIUU BOJIbI
B BOJOXpPaHWJIMILE 3a CYET CMbIBa COJel ¢ MOBEpXHOCTU BoaocOopoB B ropax lllammibikanara
OKa3bIBaeTCs Ha ypoBHE okojo 10-20 M/

VYuuteiBasi OOJIBIIYIO TUIOTHOCTH COJIGHOM BOJBI, Toctymnatmei ¢ rop lllammibikanara mo
BPEMEHHBIM BOJIOTOKaM, OHA JIOJKHA «TOHYTH» Cpasy K€ MOcie MOCTYIUICHHUS] B BOJOXPAaHWIIUIIE,
dhopMupys «IMH3Y» BOIBI B €ro npuaoHHONW yacTu. [lo qanubeiM peticoB 2007-2008 rr. o0beM 3TOM
«JTUH3BD» KaK MUHUMYM B 3 pa3a MeHbIIle 00beMa BCero BojoxpaHmwmiia. [loaToMmy MuHepanu3anus
BOJIBI B 3TOM «JIMH3E» HOJDKHA OBITH Ha 30-60 Mr/z[M3 OO0JIBITIe, YeM B IICJIOM 10 BOJIOXPAaHUIIUIILY.
[TocnenHee mMOATBEPKAACTCSA IKCIEPUMEHTATHHO OOHAPYKEHHBIM MOBBIIICHHEM COJICHOCTH BOJBI B
MIyOOKWX YacTsAX BOAOXpaHWIHINA BO BpeMs uccienoBanuii 2007-2008 rr., korma HaOmromancs He
CJIMIIIKOM HU3KHUI YPOBEHb BObI B BOJIOXPAHUIIHUIIIE.

[Tockonpky 3a 3umy 2008-2009 rr. u3 BoOAOXpaHWIHINA ObUI BBIMYIIEH OOJBIIONH 00BEM
BOJBI, TO BpeMs BOJIOOOMEHA 3HAYUTEIHHO YMEHBININUIOCh. OpHEHTUPOBOYHAS OI[EHKA MOKA3bIBAET,
YTO MpH HAOJII0JaeMOM B HACTOsIIIee BpeMsl YPOBHE BOJIbI B BOJOXPAHMIIHIIE IEPUO BOJI0OOMEHA B
HEM cocTaBiisieT okono mnoiyroga (Tabm. 8). DToT mepuoa CyIIECTBEHHO MEHBIIE MPOMEXYTKa
MEXIy JABYMS JOXJIMBHIMH CE30HAMM, KOTOpbIE HACTYMalOT 3MMOH OJUH pa3 B TO.dY.
CooTBeTCTBEHHO, BeCh 00BeM BOIbI ¢ paHee moctynmuBmUMH B 3uMmy 2008-2009 r. comstmu ObLI
BBINYIIEH W3 BOJOXPAaHWJIMINA, a JHMH3a OoJee COJEHBIX BOJ MOJKHA ObUla HMCYE3HYTh. OTO
MOTBEPIKIAETCS TAHHBIMU U3MEPEHUH, BBITIOJIHEHHBIX B X0JI¢ pefica 6-9 okTsa0ps 2009 r. (Puc. 4).

Concentration of species, mg/|
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Puc. 4. Pacnpedenenue cymmapHoni MUHepanu3ayuu u co0epaicanusi OmoeibHulx KOMNOHEHmMO8 No 2nydune

6000xpanuIuwa 6 nepuod petica 6-9 okmsops 2009 2.
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B nomonHeHwe K BBIIOJHEHHOMY pacyeTy W3MEHEHHMsS MUHEpalIM3allid BOJAbI B
BOJOXpaHWIHILE CIEAyeT CJelaTh JONOJHUTENbHOE 3aMe4yaHue. B  mpuIoHHOW dYacTu
BOJIOXpaHWJIMIIA TPUPOCT MHUHEPATU3aLNH, MO-BUIUMOMY, OyneT HecKojbko OonbmmM, dem 30-
60 M1/, Tak KaKk MpHUBEICHHBIE BHIIIE PACUEThl HE YUYUTHIBAIOT MPUTOKA MOA3EMHBIX BO/I.

[Toctynnenus coiau B BOJOXPAHWIMIIE C IOA3EMHBIMH BOJAMH BO3MOXKHO Ha Y4YacTKe
npuMmblkanug rTop lammibikanaTta K BomoxpaHwmunyy. Opnako, ropel [llammbikanaTta
XapaKTepU3yITCs NPEUMYIIECTBEHHO TJIMHUCTBIM TE0JIOTHYECKUM pa3pe3oM, a TaKkKe MajbiM
00BEMOM aTMOC(EpPHBIX OCAJIKOB. B COBOKYMHOCTHM 3TH JBa OOCTOSITEILCTBA MPEMATCTBYIOT
(opMHPOBAHHUIO CYLIECTBEHHOT'O CTOKA MOA3EMHBIX BOJI C JAHHOH IJIOLIA/IH.

JlononHuTenbHOE MOCTYIJICHHE COJIM B BOJOXPAHWJIUIIE C IOJ3EMHBIMH BOJAMHU JIOJKHO
HabmomaTecss B jgoiuHE p. Y3yH-Axmar. Hampumep, B ckBakuHe B C. HOH-ApBIK  BBISBICHA
MOBBIIICHHAS MUHEPATU3AIKs MOJ3eMHBIX Box M = 1-4 r/zLM3 (Tabm. 9), koTopast oTMeuaach 37eCh
n panee (PamankynoB u ap., 1972, Yenko u ap., 1988). OnHOBpEMEHHO 3/1€Ch OTMEYAIOTCS
OTHOCHMTEJIBHO XOpoulas MpoHULaeMocTb nopox kr=0.3-0.5 m/cyT, 4To co3faer OnaronpusTHbIE
YCIIOBHSI [Tl CTOKA COJICHBIX IOJ3€MHBIX BOJI B BOJIOXPAHMIIHIIIE.

Taom. 9.

PCSyHLTaTBI XUMHNYCCKOI'O aHajin3a 1OA3CMHBIX BOJ, MI, /1.

MecTo oT60pa mpoOs! Jlata otbopa | Musepamu- |, Mg | Na | Cl | SO* | HCO’
poOBI 3anus, I/71
25.10.1986 946 78 | 57 | 220 | 72 | 266 42
CxpaxuHa B ¢. YoH-ApBIK | 18.04.2008 1774 109 | 78 | 310 | 525 | 397 156
26.09.2009 1298 103 | 73 | 203 | 533 | 96 146
Ponnuk Jlonon-bynak 15.04.2008 1231 152 | 26 | 135 | 69 | 491 226
19.04.2008 515 78 | 19 | 16 | 12 | 87 244
Ponnuk Kapa-bymak
28.04.2009 490 81 | 17 | 15 | 10 | 77 247
30.08.1969 410 52 8 44 | 18 | 61 177
CkBaxuna B ¢. Kérépme 19.04.2008 476 44 9 62 | 21 | 103 174
28.09.2009 458 41 9 68 | 21 98 171
17.04.2008 472 70 | 13 | 27 | 25 | 49 241
Ponnuk TopkeHT
28.09.2009 375 63 | 10 | 17 | 22 | 32 196
18.04.2008 301 52 7 9 5 20 174
Ponunx B ¢. Kapa-JKeirad |58 09,2009 280 52 1 71 6 [ 7 ]2 | 165
02.11.2009 222 38 | 12 - 4 8 144
Ponnuk 16.04.2008 1220 152 | 26 | 134 | 69 | 485 | 223
«HapbIHraccTpoi» 27.09.2009 1234 152 | 25 | 48 | 60 | 478 | 268

PaccMoTpuM B3aMMOCBSI3M MEXY OTHIEIBHBIMH KOMIIOHEHTAMH COCTaBa IO pe3yJibTaTaM
OnpoOOBaHUs MOA3EMHBIX BOA. Pe3ynbTaTsl HapHOTO KOPPEISALMOHHOTO aHAIN3a JaHHBIX U3 Tabm. 7
1 9 C yu4eToM XMMHUYECKUX aHAJIM30B BOABI B BojOXpaHuiuiie npuBeaeHsl B Tadm. 10. ITockonbky
pa3max BapualMil B COJIepKaHUSAX KOMIIOHEHTOB BEChbMa BEJIMK, TO BCE M3MEpPEHHBbIE MOKa3aTelu
CTATUCTUYECKH BBICOKO CBSI3aHBI MEXIy co0oi. B maHHOM ciydae 3TH CBSI3M CleIyeT NMPU3HATH
(UKTUBHBIMH, HA YTO yKa3bIBae€T pacCCMOTpPEHHE I'paUKOB paccesHusi, MIOCTPOSHHBIX I BCEX Map
n3MepeHHbIX napameTpoB (Puc. 5).
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Tab6auma 10.

[TapHbIit KOPPENSLMOHHBINA aHAINU3 PE3yIbTATOB ONPEAEIECHUS XUMUYECKOT0 cOCTaBa npood
MIOJI3€MHBIX BOJ.

Ca Mg Cl SO4 NO3 TDS
Ca 1
Mg 0,01 i
Cl 0,85 0,96 1
SO4 0,96 0,98 0,93 1
NO3 0,92 0,95 0,93 0,95 1
TDS 0,85 0,97 1,00 0,94 0,93 1
Ca
§
N
N
Cl
5 o j s04
s ° NO3
o =] wg” g 000y oo o TDS

Puc. 5. FpaqbuKu paccesinus no pe3yiomamam Onpec)eﬂeHuﬂ XUMUHECKO20 COCMABA NOO3EMHbBIX B00.

Jlanee nnsi MpaBWIBHOM HMHTEPHPETAIMH TOJYYEHHBIX JaHHBIX B pPacdeT CTaTUCTUYECKUX
cBsizel OBUTM B3SATHl TOJBKO TPOOBI C MalbIMA CyMMapHBIMH KOHILIEHTPAIMSIMH KOMIIOHEHTOB
TDS <1 r1/n. Pe3ynbraTel MapHOrO KOPPENALMOHHOTO aHalIMW3a [UIsi 3TOW BBIOOPKH JTaHHBIX
npuBeaeHbl B Tabmn. 11. s uccinenoBaHHONW BEIOOPKU 3HAYMMBIM SIBISICTCS KOI(PPUITMCHT MapHOU
koppessiuuu » = 0,37 Ha noBepuTenbHOM ypoBHE p < 0,05.

W3 Tabn. 11 BumHO, YTO HAUOONBIICH CTATUCTUYECKH TECHOW KOPPENSIHEH CBS3aHBI Maphl
XJopuasl-cynbdatel rcisos = 0.98, TDS-xmopuast rrps.c1 = 0.97, TDS-cynbdatsr 7rps. sos = 0.98.
Takast TecHast CBsI3b OOYCIIOBJIEHA TEM, YTO 3TH KOMIIOHEHTBI XUMUYECKOTO COCTaBa (POPMUPYIOTCS
MPEUMYIIECTBEHHO 3a CYET OJHOTO0 MEXaHU3Ma, MO-BUAMMOMY, 3a CUET CMbIBA JIETKOPACTBOPUMBIX
cojieil aTMoc(epHbIMU OcaikamMH. B pesynbraTe 3TH Mapbl HE MOTYT OBITh HCIIOJIB30BaHBI JJIS
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TCHETHYCCKOM HUHTCpIpETAllMM BKJIada OT JAPYyIuX HCTOYHHUKOB @OpMﬂpOBaHHH XUMHNYECKOI'O
coCTaBa.

Tabmn. 11.

[TapHbIii KOPPENAUUOHHBIN aHAJIN3 Pe3yJIbTATOB ONPEACIICHUS] XUMHUUECKOT0 COCcTaBa JUIsl poo
MOJ3€MHBIX BOJI 1151 BBIOOPKH ¢ ycimoBueM TDS < 1 r/nm3.

Ca Mg Cl SO4 NO3 TDS
Ca ]
Mg 0,12% 1
Cl 0,49 0,09 I
SO4 0,51 0,14 0,98 1
NO3 0,15 0,36 0,54 0,58 I
TDS 0,48 0,20 0,97 0,98 0,63 1

* — 3HauMMBINA K03 PuureHT napHoit koppensauuu r = 0,37 Ha ypoBHE
p <0,05

I'paduxu paccessHus Ui BBIOOPKM XMMHUYECKMX AaHAJIM30B IOA3EMHBIX BOJ C YCJIOBUEM
TDS < 1 /1, noCcTpoeHHBIE AJIsl BCEX Map U3MEPEHHBIX apaMeTpPOB, IpUBEICHHBI Ha Puc. 6.
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Puc. 6. I'pagpuku paccesanus no pezyiomamam onpeoeneHus Xumuiecko2o cocmasd npood no03eMHbuIX 800 05
3
evibopku ¢ ycaosuem TDS < 1 2/om’.
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I'papuxu  paccessuus st map Cl-Ca, SO4-Ca, TDS-Ca yka3pIBalOT Ha Hajau4due
TPEXKOMIIOHEHTHOTO CMellleHus. B MeHee SBHOM BHIE Ha 3TO YKa3blBalOT TaKXke TIpaduxu
paccesnus s nap Ca-Mg, NOs3-Ca, NO3-Mg, NOs3-Cl u NO3-SO4. Bricokasi creneHb paccestHus
TOYEK B Mapax, BKIIOYAIOIIUX HUTPATHI, MOXKET OBITh CBSI3aHA C MOCTYIJICHHEM 3TOT0 KOMIIOHEHTa
32 CYET CENIbCKOXO3SIMCTBEHHON MAESITENbHOCTH W/WIU 3arps3HEHHUS KOMMYHATbHO-(EKaTbHBIMU
cOpocamu.

I'paduxu paccessaus ais nap Cl-Ca, SO4-Ca, TDS-Ca umerot cneungpuieckuit Buj, oopasys
JIBa pacXosIuxcs «yca». BeTBp rpadukos, yxomsmas pe3ko BBepx mo coaepxanHusMm Cl u SOy
00yCIIOBJIEHAa TOCTYIUICHHEM XOPOIIO pPaCTBOPUMBIX KOMIIOHEHTOB ¢ rop Illammibikamata wid
IPYTUX YY4acTKOB BOAOCOOpPa, coAepkKallluxX 3BanopUThl. BeTBb rpaduka ¢ OTHOCUTENbHO HU3KUMU U
mouTu TMOoCTOsIHHBIMU cojiepkanusiMu Cl u SO, cBsi3aHa C BBIBETPHUBAHUEM IOPOJ M CTOKOM C
BoJ10cOOpa B IIEJIOM.

HaGmoieHust ¥ OLIGHOYHBIE pacyeThl MOATBEPIMIN paHEE BBIABUHYTOE MPEINOJIOKEHUE O
TOM, YTO 3HAYUTENIbHAsA JIOJIl U3MEHEHUSl KayecTBa BOJbI B BOJOXPAHUIIHILE OOYCIOBIEHA CMBIBOM
XOPOIIIO PACTBOPUMBIX COCIUHEHUN MOBEPXHOCTHBIM M TMOJ3EMHBIM CTOKOM. OOnacTsMu CMbIBA
sBisitorcss ropbl  Illammibikamata u gonmHa p. Y3yH-Axmar. B mepBoM ciydae mpeobiamaer
MMOBEPXHOCTHBIN CMBIB, @ BO BTOPOM — BBIHOC COJIEH B BOJOXPAHUJIHUIIE C MOJ3EMHBIM CTOKOM.
[ToBepXHOCTHBIN KOMIIOHEHT (JOPMUPYET MPUPOCT MUHEPATU3AIUN B BooXpaHuiHie 10 20 Mr/i, a
B MIPUIOHHON YacTH — Ha ypoBHE 60 Mr/i1. J[0110 TO36MHOTO KOMIIOHEHTA MPEIOoIaraeTcsi OleHUTh
Ha YHUCIECHHON MoJienH Bogocoopa TOKTOTyIbCKOro BOJOXPAHUIIHILA.

OcHOBHast J10JisI XMMHMYECKOTO CTOKAa, a 3HAUYUT W KauyecTBO BOAbI B TOKTOTYJIHCKOM
BOJOXPAHWIMILE, CBSI3aHa C HOPMAJIBHBIM XHUMHUYECKHM BBIBETPMBAHMEM IIOPOJ U CTOKOM C
BOZOCOOpA B IIETIOM.

IIpoBeneHHbIE HccaeqOBaHUS MO OLEHKE TOKTOryJIbCKOTO BOAOXPAHWINILA HA COCTaB BOJBI
MOKAa3ajdy, YTO CTPOUTENHCTBO BOJOXPAHWIHINA YCHIWIO CaMOOYHCTUTENBHYIO CIIOCOOHOCTH
3aperyIMpoBaHHOIO y4acTKa peku p. HapblH 1o psay KOMIOHEHTOB: HUTPATOB, HUTPATOB, (hocdopy,
kpemuuto Herenpoaykram, BIIK u XIIK. YcranoBneH ¢akt, yTo B HIXKHEM TedeHHH peku Hapbin
ncuesnu ciuenasl JJIT, sBHo HaOmomarommecs B Hadaime 80-X TOIOB 3a CYET CMbIBA C
CEJIbCKOXO3SIICTBEHHO OCBOEHHBIX 3eMelb KeTMeHb-TI00MHCKOI BIaAWHBI.

OcBeTtnieHre BOABI B BOJOXPAaHWIWIIE OIICHWBACTCS KaK TOJOXKHUTENBbHBIH (DaKT ¢ TOYKH
3peHusi MpoOIeMbl XO3SUCTBEHHO — MUTHEBOTO BOJOCHAOKEHHSI U KaK OTPULIATENbHBIN IS Iiesen
OpOILLIEHUS, IOCKOJIbKY C B3BECBIO TEPAETCS YaCTh MUTATENIbHBIX COCTABISIONIMX [TOJIMBHOMN BOJIBI.
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