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//I3MeHeHMe XMMMYeCKoro coctasa Boabl
B Boaire OT UCTOKA K YCTbiO B NIETHIO MEMKEeHb
2008 roga

B.K. flebonsckutl, 3a8edyouull omadenom oxparsl 800H0U cpedsl MIHCmumyma 800Hbix Npobiem
PAH (MBI PAH), 0okmop mexHUHeCcKux Hayk, npogeccop, VJ1 Ipuzopbesa, CmapLuudt HayYHbIb
COMPYOHUK, KaHOUAAm 2eoepapu4eckux Hayk, Ab. KomMuccapos, Maadiuuli HayHHbId CompyoHUK
VIBI PAH

Bonra — KpynHeiLian pexa EBponbl, MeIoLLan BaHHOE 3HaueHe B HAPOJHOM XO3AMCTBE 1 3KOHOMUKe Poccuu. bacceiH
PEKM BLITAHYT MPEMMYLLIECTBEHHO B MEPUAMOHANEHOM HaNPaBREHNM U OXBATHIBIET Pa3MMUHLIE reorpahnieckine 30Hbl U NaHa-
wadThl. 310 €C30AET HEO[HOPOAHOCTb IKONOTMHECKMUX YCNIOBUM, KOTOPbLIE BAUAIOT Ha XMMWHECKINIA COCTaB BOML! U HM3Hb BO-
[HbiX OPraHU3MOB. 3Ta HEOAHOPOAHOCTb YCUITMBAETCA TaKHE NOS BIMAHUEM aHTPOMOTEHHBIX HAKTOPOB.

Mnowagp bacceHa Boaruv coctasnreT okona 8% ot naolwaaw Poccuu. Ha e€ TeppyuTopin NOAHOCTBIO MM YaCTUYHO pacna-
noeHbl 39 cybbextos Defepaunu, CKOHUEHTPUPOBAHO OKONA 45% NPOMBILLIEHHOTO MPOM3BOACTBa 1 0KoNo 50% cenbcroxo-
3AMCTBEHHOMO Npon3soacTsa [31.

B pesynbTaTe noMHOMACLITaBHOMO FMAPOCTPOUTENLCTBA, Hauatoro 8 30-e roge: 20-10 Bexa, CToK Bonrm bbin npakT4eckn
MOAHOCTLIO 3aperynuposan. Ceit4ac Ha pere pacnonosKero 9 BOJOXpaHWMLL, 8 13 KOTOPLIX NPELCTaBNAIT eAVHBIA KacKag
(tabn. 1). HesaperynmpoBaHHbIMI OCTAIOTCA TPU YYaCTHa: OT MCTOKa 50 o3epa CTepr (BepxHeBomwcKoe BofoXpaHMwLLe), oT
NNOTUHLI BepXHEBOMMKCKOrD BOAOXPaHUAMLLA A0 T. TBEpU, 1 0T RA0TUHLI Bonmeron M3C a0 yetba,

B HacToALLee Bpema o6oBLuaiowmx paboT, B KoTopsix BCA Bonra paccmatpusanace bt KaK 8AvHaR IK0M0rMHeCKan cheTema,
AIPEKTNHECKI HET. T103TOMY OCTAIOTCA HEOBXOONMBIMU KOMMNIEKCHBIE AKCTIEAMLMOHHbIE MCCNIE[OBAHNA BCEI PEKM OT UCTOKa A0
ycTbA. Take uccnenosanvia 6sinn Nposedebl VHCTATYTOM BoaHbix Npobnem PAH netom 2009 r. Hay4Ho-uccnepoBaTensexas
3aKCneanLya no p. Bonre 1 eé BOJOXPaHNULLAM NPOXOiANa B HECKOMBHO 3TancB. Ha NepsoM sTane sKcneanumy bbino Npose-
LEHO MccnenoBaHue p. Bonry Ha yuacTke 0T ucToka A0 1. Teepu. pobst BOGs! H3 XMMUHECKMIA N TAGPOBONOTAHeCKIiA (G1To-
NNaHKTOH) aHanM3 0TEMPaNUC B UCTOKE, BePXHEBOMMKCKOM BOAOXPEHWIWLLE 11 H3 HE3APETYIMPOBAHHOM y4acTke oT . Cennxa-
poBO 0 T TBepy (110 30HbI BLIKMHUBAHMA NOANOPA 0T VBaHBKOBCKOTO MAAPOY3Na). Ha BTOPOM 3Tarie 66in0 NpoBeAeHo UCcre-
[10BaHVe KacKana BomHeKMx BOAOXPAHANMLL WU HE3apEeryNMpoBaHHOMO y4acTKa Himknel Bonru ot r. Boarorpana fo r. AcTpa-
XaHW. 3T0T 3Tan NPOXOAMN COBMECTHO ¢ MHCTUTyTOM okearonorm M. T11T. npuiosa PAH Ha 6opty Hay4Ho-uccnefosaters-
CKOrO CyaHa «Banaam-1», beinn 0T06paHbl NPpoBbI BOAL! Ha XUMWUHECKMA 1 MAPOBMONONMHECKUIA aHAN3 BO BCEX BOLOXPaHM-
AMLLAX Kackaaa. CTaHumm HabMoAeHUA 65U TPUYPOUEHS! B OCHOBHOM K 3aTOMAEHHOMY pycy Bonrn. Tuapoxummieckie v ru-
APOBUCNOMMUECKIE XAPAKTEPUCTUHY ONPELENANNCE B NOBEPXHOCTHOM rOPU30HTE (rybuHa G5 M).

MpoBeaeHHbIE UCCAEOBAHNA MO3BOMMIN AaTk COBPEMEHHYIO TOPOXMMYECKYIO XapakTepucTury Bonru 1 ee Bofoxpany-
ANLIAM W NPOCNEAUTS TPAHCHOPMALIMIO XMMWHECKOTD COCTaBa BO/bl OT MCTOKA K YCTbI.

VicTok Bonru pacnonomen Ha Ban/aicHom BO3BbILIEHHOCTW, 8 TBEPCKGA 0BnacTv 6113 Aepesru BonrosepxoBbe Ha Bbico-
Te 228 M Haf YPOBHEM MOPA.

Tabnuua 1
MopGOMETPUYECKaR XapaKTepUCTMKa BOMKCKNX BOAOXPaHNAWLY

e —_—_ ;05??§Mv KMZV Mnowagpp Z i Oauna, Hawnbonbiwas ‘ r")’ﬁ“HB:j{'V

" Monnbiwt ; MonesHbiit ~ 38PKANa, KM™ - KM W1PUHa, KM ; cpeHAA | Hanbonblan
Bepoesomscwoe (HV=206m) 079 0526 179 % 46 4d T
ewmoscroe Hb=124w 1120 0813 37 1w 80 3 190
Vommooe HIV=113M) 1265 0809 29 w3 50 50 2m2 .
Pbmcos HIVS109w) 25420 16470 450 250 50 5 Y
* FopoHoackoe (HY=84 ) 8.82 3900 1591 430 50 55 210
Uebokcapcroe (npu HIY 63/68 M) 6.6/126 - 1080/2181 - 321335 100160 42/58 21/25
 HyiBuuiescroe (HMY=53 M) 58000 34400 . 6450 i8h 70 89 40
Caparoackoe (H1Y=28 u) 12870 11750 1830 348 200 73 0
Bonrorpancroe (HMY=15M) 31500 | 8250 3120 546 b T
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Hpamaﬂ rMAPOXUMUYECKAA XapaKkTepucTUuKa Bodbl UCTOKA Bonru un BerHEBOH)KCKOI'O BoJOXpaHUIULLa
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BepXHEBOMHCKOE BOAOXPEHUMLLE NPEACTABNALT CODOI LENOUKY 13 ATV 03EPOBIAHBIX MNECOB, KOTOPLIE BbinK obpa3osa-
Hbl Ha MEcTe eCTeCTBERHBIX MPOTOUHBIX BOMMKCKNX 038p Ctepr, Beenyr, Mexo v Bonro (nocneHee 0bbi4Ho NOSPa3AeNAoT Ha
BepxHee 1 Hmwree, unv Manoe u bonbiuoe). BarHentuvie nputokn — pexn Pyna, Kyab v Hykona.

CorNacHo NPoBeAEHHBIM MCCNeaoBaHMAM, BOAA B UCTOKe Bonrvt vt BepxHEBONHCKOM BOAOXPEHIMLIE UMENa HEUTPanbHYIO 1 Cna-
BOLLENOYHYI0 PEAKLMIO U OTIMHANACH MANbIMK 3HAHEHUAMY HECTKOCTV BOLbi 11 HN3KVIM COLEPMHaHNEM conen (tabn. 2). B mctoke Bon-
I BbIM OTMEUEHb! BLICOKME KOHLIEHTPALMY HENE3a OBLLEro, MapraHLia 1 HOHOB aMMOHIA, @ Take BOTbLUIME 3HAHEHWA LBETHOCTA 1
FIEPMaHIaHATHOI OKVCAAEMOCTY, UTO X3PaKTEPHO INA BONOTHEIX BOL MOCKO/bKY CBOE Ha4ano Bonra bepeT 13 HebonbLuoro bonotua.

Huire NA0TVHb BepxHeBONACKOro BOAOXDaHMANLLA Bonra TeueT no Banganckon 8o3sbilueHHoCTV. Hinwe r. Presa Bonra ecty-
MaeT B rpefjenbi BEPXHEBOMHCHON HU3MEHHOCTM 1 TRYET B ECTECTBEHHOM PerkvMe A0 r. TBepu. 3HaumTenbHbie NpuTory Bonrv Ha
3TOM yuacTse — 370 peru Cenvrapoara, Tynoska v Basysa. CenmmapoBka uiTeraeT 13 03epa Cenurep, Tem CaMbIM NOUTV HaNoso-
BUHY NOMonHAR BONry CenmrepcKoi BOLOW, HOTOPas OTAMHAETCA MarbiM COAEPHaHIMeM Conet 1 B0MbLIOM NPO3Pa4HOCTBI0 BOAbI.
Baay3a - NepBbIlt 3H34UTESIbHBIM NPUTOK BONTY, MOCE KOTOPO#A NOCNEHAR CTaHOBUTCA OTHOCTENBHO MHOTOBOAHOM. Bopna Basy3wl
TaKMKe OTAIMUAETCA MaNoit MUHEPanu3aLyei 1 60bLLION NPO3PaYHOCTBI0. B LIeNoM, BA 3T0r0 yuacTKa Bonri xapakTepHs! NPUTORA,
KOTOPbIE OTAVUAIOTCA MaMbIM COLEPHKAHVEM HENE3a, HU3KVMIA 3HAYEHUAMN LIBETHOCTU, OAIHAKO 31 BOMbLUIMHCTBA NPUTOKOB XapaK-
TEPHa BbICOKARA FECTKOCTL BOAB! M MOBBILLIEHHOE, MO CPaBHEHHIo ¢ Bonroi, coneprkarue coneit. 3Ty GaKTopbl OKa3biBaIOT 3HaUNTENb-
HOE BAVIAHWME Ha XUMMYECKWI COCTaB BoOb! Bonrv, genan eé bonee »ECTKOW, MPO3padHOM, 3HaUNTEMbHO YMEHLLUAETCA COMepHa-
Hue OHOB PHeNe3a 1 MapraHLia No CPaBHEHIIO C BOAOV CTOKa. [1aaaeT UBETHOCT BOAbI, YBENMUMBAETCA MUHepanu3aLyA (Tabn. 3).

Hurke ropoaa Teepu Boara HaxoauTca B noanope oT VBaHBKOBCKOMO TMAPOY3Aa, NOCne CTPOUTENbCTBa KoToporo 8 1937 1.y
r. MiBaHbrOBO (B HacToAwlee BpeMa . yBHa) Bbino co3aaro MBaHeKOBCKOe BOROXpaHWAMLLE. BOAOXPaHWAMLLE PACMIONOMHKEHO B
MOL30HE «BOMHO-LUIMPOKONMCTBEHHBIX N1eCOB. Bepera ero B 0CHOBHOM Hyi3Kue. [NaBHaA posb B NMTaHy NpuHaanemu Bonre,
CTOK KOTOROV COCTaBAAeT 57% 0BLIero NPITeKa peyron Bodsl. Hanbonee MHOrOBOAHLI NPWTOK — p. TBepLa, ee BOzb! COCTaB-
AAI0T 23+ 06Lers NpuToKa. J1eBbie NPUTOKK BogoxpaHuiniLa — peru Optua v Co3b. OpLuia BLITeKAeT HenocpeaCTBEHHO 3 Mac-
cvea SonoTa OplumHekuin Mox. Co3b BbiTeKaeT 13 03epa Benuroe. 3T pexut 0TAINYAITCA BbICOKMMIA KOHUEHTPAUMAMU Hene3a
V1 MapraHLa, B0MbLLICH UBETHOCTbIO BOAbI 1 BLICOKVMMIA 3HAYEHUAMM NEpPMaHTaHaTHOM OKUCIAEMOCTW.

110 CPaBHEHWIO C He3apEerynMpPOBaHHbIM y4acTKOM BepxHel Bonrw, B V1BaHbKOBCKOM BOROXPAHUNMLLIE BO3PACTAIOT KOHLEH-
TpaUMK skene3a obUIero 1 MapraHua, a Takike yBeNnYMBaeTCA LUBETHOCTL BOAbI ¥ COAeprKanHVe OpraHu4ecknx BeLLecTs; Boaa
BOJOXPaHWMMLIA OTMYAETCA BONEE BLICOKMMM 3HaueHUAMI pH, N0 CPABHEHUIO C HE3aPeryNPOBaHHLIM y4acTKOM (Tabn. 4).

BTopov CTyneHbio Kackana BenHcKnx BoAOXpaHUNWLL ABNAETCA YTNNYCKOE BOAOXPaHWUMLLE. Bogoem pacnonorkeH B nec-
HOVI 30HE, BONbLUAA Ero YacTb NEMUT B NOL3CHE CMELLaHHbIX XBOMHO-LUMPOKONMCTBERHbIX NECOB, 3 CEBEPHDIV YHACTOK NPOCTA-
PAeTCA [0 rpaHUUb! NOA30Hb! IOMHOV Tairy |1} Bepera YrandcKoro BOROXpaHUIMLA, B Lenom bonee BuicoKMe, yem y VBaHs-
KOBCKO0. KpynHbie NpuToKW — pekn Meaeeanua (neswiit) U Hepnb (Mpasbiid).

Boga YruyCKoro BOROXpaHMMLE OTAMYAETCA OT BOAb! VBAaHBKOBCKOrO BOAOXPaHUAMLLA bonee LWenoUHou pearLmen, 6o-
11E€ BBICOKMM 3HAUEHUAMM MECTKOCTW. KoHLEHTpaUUA CynibhaTos B Bode YrvycKoro BOAOXPaHUANLLA B B2 PA3a BhiLLe, YeM
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Tabnwua 3
KpaTkaa ruapoxMMmuyeckan xapakTepucTMKa BoAbl He3aperynupoBaHHOro y4acTka BepxHeii Bonru

‘ HOKaBaTEIVII: En. uamep. Cenumaposo PkeB ; CWTapuua : Tsepb
oH en. pH 75 78 7.9 79
HEcTKoCTb 06Lua;w ' Mr-3K8/ M’ 1,05 : 22 ' 27 ' 30 ]
HCO, /v 67, R 1830 1830 R
ca M/ pm? 19 | 34 40 K2
Mgt Mr/ oM 12 6 8.5 109 i
502 v/ o 52 85 90 ' 115 |
o | r/a 13 W R 5,1 |
- Fe o, L M/ g™’ 1032 0,08 009 0,04 :
M - g 011 00 007 005
PO w/gd 02 001 0,01 001
NH, /o 049 027 027 036
NO; e 0,06 0oL 005 0,05 ’
NO; ' e 15 15 17 17
LIBeTHOCTL ” rpagycht 45 60 35 40
MﬂepMaHraHaTHaﬁ OKMCIABMOCTb mr0/ oM 19,9 10,7 » 9,9 9.9
BK, | /e 14 o 15 26
Tabnuua 4
HpaTKaﬁ FMAPOXUMHUYECKAA XapaKTePUCTUKA BOAbI MBaHbKOBCKOrO BOAOXpPaHMNULWA
lNokasarens Ep. usmep. lopoaka : Wowa KoHakoBo : KopyeBa Bepxuui bred
| pH en pH 81 o8 8.1 T 79
| éﬁ&%ponp—m mSm/m 238 2Hi 2277 21,6 - 19.3
HHecTrocTb 06\;;77 MF-3RB/HM3 2,6 123 ‘ 26 23 120
Ho, |/ 1669 217 164 286 1220
ca /o e 34 28 7
Mg Cwpd e 11 L 73 ;
Mr/ g 195 196 200 192 100
wie l3g 20 32 0 45
M/ e 032 042 04k 04 0
/e 010 014 o003 014
v~ 0,08 Y T 006 0,04
NH /e 03 030 023 012 012
N, /o 0w 006 0 (010 006
NO; w18 10 18 17 10
LiBeTHoCTb rpaaycsl 80 . 100 1100 7 100 . 120 7
lepMaHraHaTHan OHCMﬂ;quOCTVb%wr;ll"a/};lng ) 2143 19.6 18,0 | 18,7 22,4
BK, Oy 7 16 25 35 26

B BO/ie VIBaHbKOBCKOM0 BOAOXPAHUMLLIG, TAKME BEMMKM 30eCh KOHLIEHTPALMM MOHa aMMOHMWA U GOCHATOB, 3 KOHLIEHTPALIWM He-
ne3a 06LLEro, HaNPOTUB, HUMKE. YBEIMUEHME KOHLIEHTPALMI PAA] 3arPA3HAILLIMX BELLECTB B BOAE YTAMUCKOr0 BOAOXPAHWUM-
L@, N0 CPaBHEHWIO C VIBaHBKOBCKMM, 0O BACHAETCA NOCTYMAEHWUEM CTOYHBIX BOA 0T . ybHbl, KMp 1 KanAsuHa u ysennumea-
IOLLIEICA PEKPeaLMOHHOM Harpy3KoM Ha BOAOOXPAHHYIO 30HY.

TpeTbew cTyneHblo Bonrckoro Kackaaa ABnAeTca PoibuHckoe BogoxpaHunuile. OHo pacnonomeHo B Monoro-LLieKcHUH-
CKOM HU3KHE, B NO30HE 10MHOM Tairn. bepera ero pasnuyHoN BbICOTH M KPYTU3HBI, NPeobnafaioT HU3KME 1 OTIOTWe, HO Ha
HEKOTOPbIX y4acTKax BomkcKoro v LLIEKCHUHCKOro NNECOB €CTb BBICOKME U KPyThie y4acTKW. KpynHewwmne nputokn — pp. Mo-
nora, WewrcHa v Cyaa [1].
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Tabnmua 5
KpaTan ruapoxmuMuiecKan xapaKTepucTMKa Bogbl YrIMiCKOro BOAOXPaHUNUILA

ﬂoua'e; - HM;;F - vi}iy@' - KMM'pbllm— Kanasuu [&nme B Bepxuu_w 61=e¢
o lam e m ;s s
e lmswm o jai om0 BT 08
FrY L < S N N R —
HCO, Mr/ oM 1159 11220 1159 | 97.6 1296 N
@ e %% ‘_3_8 R j
ve e w1 w3 85 a1 a5 |
sor wome ms o me  wp (40 56|
o - 1 M;EM_ —\—AA# o L63” N ;417 4—4.? - 22 |
R e e e
Fe 06wy | Mr/aM 0,08 10,12 0,10 014 k_LGH]_ -
or w06 doz lee o om |
W wwe T om0 040 .
- NO,; Mr/ oM’ 1 0,05 0,06 L 005 ) 005 _5_[20_6_7 -
W,  wwe s T e fa e
eevoos ., g W e (W0 (%A ]
HepMaHraHaTHaﬂ OKUCIIAEMOCTD ‘MrO/ﬂM;‘HJ e &Z‘_,. - Ez_f ‘ | 12_,,,,47,.,,,, ’ﬂ I
BITK, mrO/am’ P16 N 30 ,,4.,1,,]_‘5, - s
Tabnuua 6
Kpan(aﬂ rMAPOXUMUYECKan xapaKTepucruKa BOAbI l'opbkoacuoro BOAOXpaHUNULLA
Nowasamens  Envwep.  PoGwcx  Hocpowa  Hawewwa  MOpsesew
W et e sz 81 sl
Dnecpops  msmm as w3 ol B3
—)’@C_TH;C;Oﬁr | Mr- 3;/J1M’ - 225 - 2?‘5 - £35; 25 7”?
weo, Twvae w3 e4 s 95
T Tww T T T T T T m m
e wwe w3 g
sor Cwav o es w2 sen
o T T Toweme 28 s i3 o
Feosw  wlmé  ow  lanm  om o
o> w e 0w 05 0w on
wo T T oo e o
NTJ - *MJDVM;A 0,09_” - EIU_(; - T]E]é - 0[76_ -
_NO_* - ﬁr:aryan R “17 B 3,0 - —174 o 19 -
oot remes 8@ & & &
“ossvasowcrsevec | wO/me 139 W02 Tl s
. T

Boga PLIBUHCKOrO BOAOXPAHMMLLA OT/IMYAETCA MEHEE LLENOYHOM Peakumei No CPaBHEHMIO C BOJO YTIMHCKOTO BOAOXPa-
YUMULLIE, OHA TaKMKE MEHEE MECTKaA, HabNInAAeTCA YBENMUEHE KOHLEHTPaLMM CyfbhaToB U CoAepHaHuA xenesa obuero.

T ODLKGBCKOE BOAOXPAHUNMLLE — YETBEPTAA CTyNeHb BOMKCKOro KacKaa, PacrioNoEHO B IECHOM 30He B NOA30HE I0FKHOM
Tanru. OTaenbHbIe YaCTV BOAOXPAHWNLLA CXOAHbI C BOAOEMaMU Pa3HbIX TUMOB.

B BeDxHeM yuacTHe Mexay . PLIBUHCKOM 1 I~ fipocnasrneM 3aTonnieHa TONbKO NoiMa 1 NepBan HaanoiMeHHan Teppaca. B
CPedHeM yuacTHe B paiioHe BnadeHua p. KocTpoMbl 3aTonneHa oBLUMPHARA HU3KMHA, Ha3biBaeManA KOCTPOMCKIM pacluMpeHuem.
Hwe . 10pbeBLa HauMHAETCA PaCcLUMPeHHanR 03EPOBYAHAA YaCTb. [ NIaBHbIe NPUTOKM BOAOXPaHWANLLE — pp. KocTpoMa, HeM-
03, YHKa v KoTtopocb. H3oebA YHHM U Hemabl 3HaUNTebHO NOATOMAEHS! 1 NPeBpaLLeHb! B 3anMBbl-3CTyapuu, ryboko saa-
IOLLIMECH B OKPYHAOLLYI0 MECTHOCTS [1].
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Nokaszatenb

Tabnumua 7

KpaTkas rugpoxuMu4eckan XxapaKTepucTUKa oAbl HeboKcapcKoro BogoXpaHunMiLa

i EA. n3mep. . Bbiwe Om; er}nme Okn  bapmuno ! éa;c;ﬁbcypcx KosbMopeMbAHCK w Yeborcapbl ;
pH en. pH ~ 's4 82 83 82 82 ‘ 82
: 3J‘IeHTp7C7)Hp-Tb o | mSm/rr;wr 21277771;371: ” » 317,5 ) 303 318 ' 7317,4 N
HéctocTb 061, N MI'-EHB/,D,M; 21 2.2 - 35 o 325 133 — Y33 ‘ o
?HCOE‘ o /pf 915 915 1098 1037 1098 1037
' ca® wind 9 48 B 45 B
Mg M/ 67 85 128 103 5 128 o
S0 ) Mo 576 672 815 Tub 720 66,7
o . /o 32 38 11 104 10,1 95
Feobw /o 004 006 006 004 006 0,10 B
PO M/ M 008 007 om o3 02 B
N BRI Y " Y R U YT 0.17. 0.24
NO w007 006 006 006 005 004 )
S - R T - o B o
Usemiocts C rpamye 60 50 55 50 50 50
7|;];9prMaHI‘aHaTHaH OHMCHREM}JCTb Mr/ oM’ ”1772,2 N 1‘2,2 9.7 104 9.6 9.9 7
BK, 7 w23 09 29 8 /A Y S
Tabnnua 8
KpaTKan rMapoxXMMUyecKan XapaKTepucTuka Bogbi Kyiibbluesckoro BogoxpaHunmwa
Wﬂio'b(;;aTenh ) En;ruamep. BBeﬁuroao o I-r(ia3waWHb :Tenomu YnbAHOBCK Tonbﬂﬁu
pH ” enph 83 39 T 83 %2
dnewpompe mSm/m 313 Wi 285 901 04
HEcTHOCTS D6LLL Mg 325 34 3 29 EY
o, wigd 913 976 %5 1067 s
[V ) 47 " I PV
Mg- Mo 128 EEY S 109 o1 109
sor /e 84,0 Y 4 55,2 672
o /v 104 10, K 28 25 B
e obiy /v 006 008 010 0,08 008
PO, /o 023 022 028 016 o
NH, M/ g 0,17 027 150 T a0 )
N, /e 00 0o 003 008 004
NO, /g 9 29 03 I Y
LiseTHoCTb 7 rpagych 7 50 7 W éU 55 q 7145 7 45 o
MepMaHranarHaa oxmcnﬂeMdCTb M;E)/QW . 101 | 9.8 B 83 YA il
BMK,  wdjaw 12 40 8 19 118

Bopa B [0pbKOBCKOM BOAOXPARUIMLLE XaPaKTEPU3YeTCA bonee LLESIOUHON peakLmedd, N0 CPABHEHNIO C BOAOW PuIBUHCKOMO
BOAOXPaHUIMLLA (Tabn. 6). Conepr+aHye OCHOBHBIX OHOB He MPETEPNEBAET 3HAYATE/bHBIX M3MEHEHUA, OIHAKO NPAKTUHECKN
BABOE YBENWNHMBAIOTCA KOHLEHTPALMM CyNIbGATOB 1 MPOMCXOMMT CHIMEHME KOHLIEHTPaLMM Henesa obluero. B paiione r. Ko-
CTPOMbI, Ve BnageHns p. KocTpoMbl, 6bina 3adMKC1poBaHa 3HAUUTENbHAA KOHUEHTPALMA YOHOB aMMOHIA — NPAKTU4ECKM

BABOE NpesbilasLLan yposewb MK

bi6.-%03"

YTO ABNAETCA CBMAOETENbCTBOM NNOKANLHOMO 3arPA3HEHNA.

MATan CTyneHs Kackana —~ HYebokcapckoe BopoxpaHunuiLe. Nesbin (ceepHbIi) beper BOOOXPaHMNLLE HaXOAMTCA B N0A30-
HE I0FKHOM Tairu, MPaBbllt — B NOM30HE CMELLAHHbIX XBOMHO-LLMPOKOAMCTBEHHbIX NecoB. [ naBHble NpuToKK — 370 pp. OKa, Kep-
weHeLl, Cypa 1 Betnyra. Kepweeu U BeTnyra — TMnuuHble NECHbIE PEKN C 33METHO OKpaLLEeHHON U CaboMUHEDaN30BaHHON
BOZOW. BepxHAA 4acTb BoAoXpaHMMLa (0T . Topoaua Ao yeTbA p. Oki) y3kan, bepera H13KME, NOATOMNEHNE HE3HAYNTESNBH,
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410 HanoMMHaeT cTapoe pycno Bonru. CpeaHAs vacTs — ot p. Oku o yeTen p. Cypbl — NpeacTasnset coboit A0AMHHOE BOAOXPa-
HIMNLLE, BECHMA M3BMAMCTOE. HUMKHAR YacTb Bonee paclumMpeHHan, 03Ep0BMOHaR.

Bopa YeboKcapcKoro BoAOXpaHNANLLA NMeeT CPERHeLLENOHHYIO PEKLMIO B OTIUME OT Bofkl I OPEKOBCKOMO BOJOXPAHMM-
Wa. B cpeaHei 1 HrHel YacTAX BOAOXPAHMINLLA NOBLILIAETCA HECTKOCTb M YBENMUMBAETCA COARPHAHUE OCHOBHBIX OHOB,
38 MCK/TI04YEHIeM CynbpaToB, KOHLEHTPALMA KOTOPbIX CHUMHKAETCA. [POBONMAETCA CHUMKEHME KOHLIEHTPALWI Mene3a obLLero u
YMEHbLLIAETCA LIBETHOCTb BOAI. SHAUYNTESbHbBIX BENMYMH JOCTUMAIOT 3HA4EHUA BIK..

Kyibbilesckoe BOAOXpaHMMMLLE, LUECTAR CTYMEHs KACKaaa, 3aHUMaeT BTopoe MECTO B MWpe N0 NNOLLaAN CPeam peyHbIX
AOMMHHbIX BOAOXPAHUAMLL. KOHOMIypaLma BOAHOMO 3epKana BECbMa CNIOMHARA: PaCLLUMPeHHbIE YHaCTK YePeaYIoTCA C Y3KUMM
nponMBami, 6epera pacusieHeHsl HeCKOMbKUMIA 3anviBamy. Hanbosnee 3HauMMble npiToky ~ pp. CBuAra, KaMa, Yepemiuan 1 Yca.

Bozia B KyibbileBCKOM BOAOXPaHUTWLLE MPUOBPETAET CNBHOLLEN0YHYIO PeaKLMIO, AOCTUMaR MAKCUMAfbHBIX 3HAUeHM
pHYy . Kasanm — 9,9 eantmu pH. 3Ha4eHnA HECTKOCTI 1 KOHLEHTPALIM OCHOBHBIX MOHOB NPAKTMYECKY HE M3MEHAIOTCA, 0
HaKOo NPOMCXONT HEKOTOPOE YBEANYEHNE KOHUEHTPALIMM CYNb(aToB, MO CPABHEHMIO C BOAOM YeBOKCapCHOro BOGOXpaHUN-
LLia. TaKMKe yBENMYMBAETCA COAepHaHme Xnopigos — ¢ 10 Mr/am: (B BepxHew YacTy) 0o 22,8 Mr/aM’ (B 3aMblKaioLLIEM CTBOPe).

Hurke . Kasanm bbinv 3aduKCpoBaHb CaMble BbICOKME CPE/I BCeX BOLOXPaHWAMLL KOHLEHTPALM MOHOB aMMOHMA 1 3Ha-
YeHwA bIIK., 470 ABNAETCA CBUQETENBCTBOM BIMAHUA CTOYHBIX BOA, Y T. TeTiow 1 YNbAHOBCKA COAepHaHMe MOHOB aMMOoHMA
pocrvrano 1,50 mr/aM® (3 NAK), y r. TanbATw — 1,20 Mr/aM® (2, 8 MAK). 3Hauerma BNK. 5 Y T TeTiol 1 YnbAHOBCKa 4OCTMram
7.8-7.9mr0/am’ (3,9 NOK), ayr. Tonearmn - 7,5 Mr0/amM® (3,75 NAK).

CaparoBcKoe BOOXpaHUMLLE KOPEHHBIM 0BPA30M OTMMUYAETCA OT APYrvX BOAOXPAHMMMLL, BOMFKCKOO KacKana. B HEM He Hakanm-
BAETCA 3anac BOAbI, COXpaHAEMBIN Ha AnuTenbHoe Bpems. o CBoeMy 0BIMKY 11 KOHPUIYPALIMMA 38DKaNa OHO HaNOMHAET MeLNIeHHO Te-
KYLLIYIO PeKy 1 Mo CyTV Aena NpeACTasrseT co0ov TpaH3UTHBIA Kopuaop 13 KyibbiLLeBCKOro BogoxpaHmmLLa 8 Bonrorpapckoe. Han-
boree 3Ha MTENbHBI MPUTOKY BOROXPaHNNKLLA — pexvt Cok, Camapa, YanaesKa, CbiapaHka, Yarpa u Manbit Vprus (06pasyet 3anme) [1].

o cpaBHERMIO C XMMUYECKUM COCTABOM BOAb! KyiObILLIEBCKOrO BOJOXPaHUNMLLA B Bofe CapaToBCKOrO BOAOXPaHMIMLLA pe-
aKLMA BOAb! CMEHMNACh HA LLENOYHYI0, MMEA 0OVHAKOBbIE 3HaYeHWA PH NpaKTUYeCKM No BCel /:(nMHe BOO0EMA; PE3KO YMEHb-
LWNOCh ConepHaHne NOHOB aMMOHUSA, BOCTUMaA MaKCUManNbHOM BENMUMHBI Y T. XBanbiHeKa — 0,16 Mr/OM®: CHU3MAMCH LBeT-
HOCTb BOABI 1 3Ha4eHNA BITK. JTnwwib y r. XBanbiHCKa 6610 3adUKCMpOsaHo 3HaueHue BI1K, , npesbiwatowee MAK, - 7.1 mMro/
AM?, 4TO ABNAETCA CEACTBIE NOKANBHOTD 3arpA3HEHNA.

Bonrorpanckoe BooxpaHunMLLe BEITAHYTO BLOML pycna Bonry. BepxHAA ero yacTb 4o BriafieHus p. Tepeluki (Ha npoTMBO-
NO7I0MHOM bepery oT . MapKca) HeMHOro 6071bLLE LWMPKHBI, KOTopyio MMena Bonra 0 3aperynnpoBania. Hure BriadeHna no-
cneaHen BOLOXpaHUNULLE pacluMpAETCA 10 17 KM, HeMHOrO CyyaAch y r.r. Capatosa v KambilumHa [1].

XAMA4ECKViA COCTaB Bobl B BonrorpackoM BOZOXPAHUTIMLIE TaKie He NPETEpNeN KakvX-NB0 CYLLIECTBEHHBIX M3MEHEHMI, N0
CP3BHEHMIO C BblLIENEALLMMY KyinObilLieBCKMM 1 CapaTOBCKIM: HEMHOTO CHI3MAACH KOHLEHTPALIMA CyNb(aTOB, KOTOPaA NPaKTUYe-
CHI He M3MEHAETCA Mo BCel nHe BooxpaHuniLLa (55-57 Mr/am’), Bosia cTana Mexee ugeTHoi (25-30 rpadycos). Ha nprnnoTix-
HOM yuacTKe 1 8 BepxHeM bbede Bonrckoit M3C Habnioganvic 3HaumTebHble npesbilennA BIK, - 5.4-6,5Mr0/am*(2,7-3, 75 NAK).

Bonra Mexny Bonrorpanom v AcTpaxaHbio BMECTe Co CBOMM pyKaBom AXTYBOV POTEKAET YHeE N0 30He MOAYMYCTbIHL W NYCTbIHb.
Bonro-AxtybuHckas noiiva BMecTe ¢ 4enbToi Bt — CaMOCTORTENbHAA GM3MKO-re0rpadMUeCHan MPOBVHLMA, PUPOLHBIE YCTIOBNA
KOTOPOIA PE3KO OT/IMHGIOTCA OT TaKOBBIX OKPYHaloLLLE! MECTHOCTI. B pesynsTaTe Manoro MPUTOKa 1 04eHs BEICOKOM CTIAPAEMOCTH
CpenHui pacxoz Bozb! 8 Bonre 3aMeTHo yMerbLaeTcA (1], 370 CHA3bIBAETCA W HA TAIPOXMMIAYECHOM PEHMME JaHHOM0 yuacTka Bonru,

3HaUUTEsIbHO YBENWHMBAETCA MUHEPAN3aLIA, N0 CPABHEHMIO C BOAOWM BONrorpajcKoro BOAOXpaHUAMLE. Boga CraHoBuT-
cA Boree HeCTKON, focTuran 3,7 Mr-oKe/ oM’ y . Actpaxanm. OTMEYaIoTCA MaKcMarbHble 4nA Beeit Bonrv 1 Bommckix Bodo-
XPaHWMLL KOHLEHTPaUMM xnopuaos — Ao 31,6 mr/am. B Ba pasa yBennuunack KoHUEHTpauma cynbdatos (105-120 mr/gm).
LIBeTHOCTS BOL1bI Ha BCEM MPOTAKEHMN MCCIEOBAHHOMO YYaCTHA He M3MEHANACh W cocTasnana 25 rpafycos. HemHorum no-
BBICU/I0Ch 3Ha4eHue NepMaHraHaTHoM okucnAemMocTy, aocturan 9,2 Mr0/am’ y r. Actpaxanu. Takmwe B paitoHe r. ACTpaxaHm Bbi-
11 33PUKCAPOBAHBI MAKCKMaNbHBIE KOHUEHTPAUMM GocdaToB — 2,29 Mr/OM® 1 MaKCUMATbHOE 3HaUerMe BMK, - 8,1 mr0/pom’
TO ABMABTCA CBUAETENBCTBOM MOCTYNIIEHNA B PEKY 3arPA3HEHHBIX CTOKOB C TEPPUTORMM FOpOaa.

TaryIM 00pa30M. HaLW MCCNIEA0BAHNA NOKA3a/IW, YTO OT UCTOKA P. BOAMV K YCTbIO MPOMCXORUT 3HAUMTENbHAA TPAHCOOPMA-
LUMA XMMIN4ECKOT0 COCTaBa BOAB, 4TO 0OYCIOBIEHO KaK NPUPOLIHBIMM, TaK U GHTPONOTeHHbLIMM darTopamu. [eorpaduyeckan 30-
HaNbHOCTb B BONMHCKOM KaCka/le NPOABNAETCA B N3MEHEHUM PANA MUAPCXMMUHECKUX XaPaKTEPUCTUK: B CHUMKEHUM OT UCTOKA K
YCTBI0 3HaHEH LIBETHOCTA, NEPMAHTaHATHOM OKUCNIAEMOCTY Y BEMMYMHLI B3BELLEHHBIX BELLIECTB U B YBEMMUYEHM MUHEPAU-
33U BO/Ibl, OOLLEN PKECTKOCTH, KOHLIEHTPALIM XTOPULOB, CyNbdaTos, HaTpIA, MPO3PaIHOCTI BOObL. BAMAHMEM CTOUHBIX BOL
“PyMHEIX TOPOAOB 0BYCNOBIEHbI BLICOKIE KOHLEHTPaUMV B BOAE PAAA BOMKCKUX BONOXPAHUMLL aMMOHMIHOO 330Ta, docha-

708, HUTPATOB. ToBbitEHHbIE 3Ha4eHA BITK, ABNAIOTCA CBURETENBCTBOM BICOKOV OpraHWUECKO Harpy3KM Ha BOLOXPaHNMLLA.
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