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Monyuersl NPEABAPRUTENLHEIE DE3YNLTATE TEPMOOUMHAMKUYECKOrO MOAENWDOBAHVA DABHOBECHOTD
cocTaga sone 03, Bafkan, npeacragnaowme cobon cogepwanve GopM Makpo3NemMaHTos, Mopnens
PACCHMTAHE HA OCHOBE AAHHLIX, NONYMEHHSEX agTopamu metogami UCM-MC w B3XKX, a Takxe Ha 00H0-
BE IMTERATYPHbIX GaHHEX N0 3NEMEHTHOMY COCTARY, PACTBOPEHHEIM FA38M, CpEaHER pH 1 cpeauero-
NOBOE TEMMepaType © yYeromMm v 023 y4eta kOWTakTa ¢ atMmochepon. Pafdora npeacTaBnsanace Ha
koHdeparums WINTER-2001 &8 Nunnexamuepe (Hopeervs) 1 INTERSIBGEOQCHEM 2001 B MpryToke
(Poccwa)

R

NTERPRETATION OF ANALYTICAL DATA WITH APPLICATION OF THERMODYNAMIC MODELING
V.N.Epav, V.A Bychinski, V.F. Dudinski

The analytical-experimental data obtained by mass-spectromelry with inductively-coupled plasma
{(ICP-MS) for Lake Baikal water ware agreed by physical-chemical modeling The base model of Lake
Baikal water was built using the data on abundances of macrocompanents Ca, Na. Mg, K. Sr. 5 5iand the
data obtained by other metnods for these and ather macrocomponents C, Cl and N. The results of
modeling reprasent the contents of the forms of these elements to concentrabions 10 mal I The base
modeal may further be used tor calculation of the torms of microelements, prediction of biogeocchemical
equilibria and other problems related 1o nalural waters,

3nose Bnagumup Hukonaeeny — kanguaart
XMMWMECKWX HAYK, CTapLUIWA Hay4HbIR COTRYO-
Huk naBoparopun Guoreoxumnn JIMH CO PAH.

OOnacTs Hay4HbIX MHTEPECOE: TMAPOXWMHRA,
MAaCcc-CNEXTPOMETPMA C MHAYKTHWEBHO-CBR3AH-
HOR NnazmMoi.

Anvop Gonee 20 paBor.

Bhi4MHCKWIA Eanapuﬁ AneKceeBnd — KaHaW-
AAT reonoro-MHWHEPANDIMMECKMX HaYK, CTap-
wikiA Hay4YHBIA COTPYAHKK nabopaTopun WHCTK-

BBEJAEHHE

e PEATBHBEE (POPM CVILECTBOBATIIA 18-
MEHTOB B IPHPOAHBIX BOJAX - O 13 BAKHELIN
npofitem reoxumitie. B Bogax pek. osep. a B oSiem
CVHAE - B CIUTEHO pa3fasieHHbBIX BOIHBIX CHCTEMAX.
pacTBOPEHHBIE HOMIOHEHTEl HAXOIATCA B BUIE CRO-
foaie ovos [ 1] Jaidble XIMHYeCioro aHaii 30
TaENs BO/ O0LIMHD MPEAC TARTHIT Kak KOHIeHTpa-
LI OCHOBHKIX HOHHBIX konvnodenTos: Nee, Ko, Ca™,
Mg, S€¥ . HCO:. Oapako ecan dame orpadityiTe
CBOE BHITMAHHE OCHOBHEI M 3/TeMEHTAMH, KOTOPBLIE
COCTARTAIOT 0KOI0 99 % pacTBOPEHHOTO BELLECTBEA,
TO. KPOME Ve YITOMAHVTEIX 1 XOPOIID H3BECTHBIX

TyTa reoxumun CO PAH.
DBNACTb HAYYHLIX MHTEPECORB: reOXUMAA,
TepMogWHAMHYECKoe MOAENMPOBAHKE,
Astop Gonee 50 pabor. ;

OynwHckuid Bnaaumup Qenoposuy — MHXE-
Hep nabopaTopyMK XWAKDCTHOR XpoMarorpa
i, acnupant JIKHH CO PAH. -

O6GnacTs HAYYHBIX MHTEPDECOB: BLICOKOD-
adrbaKTUEHAR MHAOKOCTHaA XpomaTorpadgua.

Aavop T pabor.

LOHOB WA AOJIERWT, CIeIVeT YUITTBIBATH BOIMOM-
HOCTL O0PAINBAHIA 4aCTHU, MoIo0HBIX CaCOr,,
CaHCO,, MaSO) wan NaCl' [saecs mnptese O oaHa-
HAET PACT BOPEHHBIE BELLCCTEL ). B HACTOALLEE BpEe-
A HIVHEHIE (OPM 3NeMEHTOR B Pitd 114 HBLE 00 bek-
TaX MPeIcTARTHET GblCTPO PA3BITREAONEECH Hay -
HOe Hanpaeie e, Gopuel ATeseH TOR HeCTe T
O KilK IRCIEPHMEHTANBHO [2]. Tak 1 Teope TIHHECKH
[3]. B ceasu ¢ arnm coracoBadie JaHHBLX. 101Y-
HeHHBIX |J-.'3.L“~[L‘TH[;|M 51 JKE?I‘I&’}J[ihiEIi'I‘U.'IthIM ITF"I'EM.
ABIASTCA MHTEPeCHBIM H HEOTXO0AHM bIM 3TATO0M Ha-
VUHBIX HCCIeA0BAHUH . DPHINKO-XHMIYEeCKHE Mojle-
M MOMOCAKT B MEPBYI0 04epelb onpeieIiTs hop-
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AHBIATHLE W OHTpONe. F002. TE, M 1

MBI CYIIECTBOBAHMA AIEMEHTOB H OTKOPPERTHPO-
BaTh AHAIHTHYECCKHE Pe3VILTaThl Mo GataHcy 3a-
pPAOOB.

OueHb BAKHBIM NPEACTABIACTCA TO, HTO ¢ OMO-
LB (PHIHKO- XHMITYECKOTO MOJIETHPOBAHHA eCTe-
CTBEHHLIN COCTAB IPUPOIHLIX BOJ MOWKET HbITE pe-
KOHCTPYHPOBAH JA%E 110 0T PaHHYeHHBIM a1 GLTHTH-
HECKIM AAHHBIM, [IO0JYHEHHBIM M3 PATHYTBIX He-
TOYHIKOB. [I1A 3TOro MOAETH T0/#KHB CTPOHTRCH ©
YHETOM CAeayiounx chaxTopos [4]:

* PACHET PUINKO -XHMIULCKOTO PABHOBECHA A0
HEH MPOBOANTHCA B VCIOBHAX (TeMneparypa. Jas-
ACHWE, CTENeHb BIANMOALHCTBIA ¢ aTMocdepoit). B
KOTOPBIX 0THHpaTHCE Mpobbt:

* B BATOBROM XHMITHECKOM COCTABE NPoGE Heodxo-
AUMO BELIEAHTE, KAKHE COCTABAAKILLNE OTHOCATCH
K BOJE. & KAKHE - K BaBecH. B yvisTpanpecHsIx 1 ipe-
CHBEIX BOAAX., K KOTOPLIM OTHOCATCH BOJL o3, Baiji-
KUl COACRAHHE BABECH 4acT0 HACTOTBKD MASID, YTO
ET0 HEBOSMOKHO ONPene T Th AHATUTHYec K. Onaa-
KO B MOJIEB HEOBXOIMMO BETIOYHTE MHHE PATBHBIC
KOMMAOHEHTBI. KOTOPBLIE MOTYT HANOIMTHCH B PABHO-
BECHI C BOLHBIM PACTBOPOM;

* HEOGXOAHMO VUHTBIBATE BOIMOAHOCTH B3 1HMO-
AeiICTHUA MPUPOAHBIX BOA C MRIVEN IO Fop-
HBIMI MO POAAMIT. TOHHBIME OCAIAEAMI I OPraHi-
HECKIMI BELECTRAMU 1 aTMocdepoil, NOCKOTbRY
HMEHHO 3TH NPOUECChl ONPeIeTA T HCTHHHYIO pa-
CTBOPHMOCT S KOMIOHEHTOR.

Hactoawan paGora noceatena onpeieienig
POPM HAXOWIEHHA 3NEMEHTOB B BoIE 03epa Baiikan

€ NOMOLBI TEPMOAMHAMHYECKOTO MOLETHPOBAHHA
Hd OCHOBE IKCMEePUMEHTLTLHBIX JaHHBIX PAaHBIX
ABTOPOB.

IHCMEPUMEHTANMbHBIE JIAHHLIE

Ha arvane hopmMuposanng maiko-xusideckofi
MoIenH Boasl 03. Baitkan Owita npopegena pabota
o ciopy ZoeTVNHOH HHPOPMALIH 06 AHATHTHEG-
IHCMEPHMEHTANLHBIX AatiHbix. Beuto pewneno npi-
Aep#uBaTees BeifpaHioli paHee cxembl pasieie-
HITA JIEMEHTOB HA "MAKPOIEMEHTE” 1 "MUKPO3JIe-
MEHTHI" COMIACHO HX KOHLEHTpaLsm 8 oaepe |5). B
HACTOALLEN paboTe NpeacTaRIeHa (PHIHKO -XHMIYec-
HaA MOAETE (POPM "MAKPOVIEMEHTOB . HMEIOLLIX KOH-
UEHTpaumH B Saiikaikekoi Boje Gonee 10 moas/ K
BhUTH HCNOMB30BEAHE] JaHHBIE M0 cofepaaninm Ceo,
Na. Mg. S, 5i, K. 5r. nony4eHHbIE METOR0M Mace-crek-
TRPOMETPHH © HHAVETHEHO CBA3AHHOI MIasMoi
[HCTI-MC)|5]. 1 peavnbraTs HOHHO-XpomMaTorpadin-
HECHOTO onpedensHuA anementon: (B chopme HCO ).
5(m hopae 507), Cl (s chopae CL). N (B hopme NO).
npUeeaeHAbie B pabote [6]. Yepedie ntbie sHauenmn
COACPHAHNA HEKOTOPBIX AIEMEHTOB, A TakHe cpej-
HHE TeMmepaTypel 11 BETHYHHBL PH B osepe Baftkan
OBUTH B3ATE! 113 PALTHHH B HTEPATYPHBIX HOTOY-
Hitkos [7-1 1] 1 npegertasnets B Taén. . Hosmnonen-
Thl MMEILNE ROHUSHTPALI0 Hide e 10 Y sao0s ke
(Hanpuvep. docdop 0.2 - 0.5 MEMOIL/KT). BHOCAT
MEHBLIITT BENAT B colepswanie hopy siakpoaie-
MEHTOR, [TOATO MV HO DA HBOM 2T Mo3e71 POBAHIA
OHM HE VUM TRIBAIOTCA,

TaGnuua 1

Cpaghne BennuuHL COOEpHAHMA KOMNOHEHTOR, PACTROMEHHBIX B BoOe o3, Baikan [MEMOME )

Komnorenr | Bepewarw [7](1947)| BorwHues [8](1963) | Falkner [9.10](1991,1997) | 3noa (5, 11] {1999, 2000}
HCO, 1041 1090 1093 1097
Ca?t 379 3rg 402 384
Ma 170 185 1565 149
M 169 128 126 114
5(S0)) 50.0 54,1 57,4 57.4
5i(Si0%) 54,8 39.9 372 45 67
K- 58,8 512 24,1 26,9
C 19.7 16,9 12.3 16.9
NIND;) 7.10 5,28 He onp. 4,84
Sr He onp. He anp. 1.35 1,20
Pacre N, 713 He onp. He onp. He onp.
Pacre. O, 334 378 He onp. He onp.
Pacte. CO, 841 59,3 He onp. He onp.
T.*C 3,16 3,76 He onp. 3.6
PH He onp. 74 He onp. T

HE 0.
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ConocrapieHue AHATUTHED -DKCTTEPHUMEHTA-
HBIX JAaHHBIX MPeACTABIACT HHTEPEC HE TOBKO ©
TOUYKH APEHHA COBEPUISHCTBOBAHMA METOI0B H HH-
CTPYMEHTOR MCCIEI0BAHNA, HO M ¢ MO passi-
THA HALMX NPejJCcTaARIeHnil 0 rHapoxuyMun dan-
KANBCKON BOABL, B HACTHOCTH OLEHEN BREMEHHOIO
MOCTOAHCTEA cocTaba. DIHI 13 e PpBLIX JAHHBIX M0
KHMIHECKOMY COCTaBy Boikl o3epa Baifikan Geuin
noayyedsl B 20-e rogas M. Bepewariunbiy |7]. B
paboTte MpUBOIATCA JAHHGIE 10 COIePHAHI OCHOB-
HBIX MakpoateMmenTor (CH SO . NO . PO;. CO,. SiCE.
Mg*s, Ca**. Na*. K* n pacrsopeHHsle razs O, N,
CO). a Tarske no Temnepartype. HOMIOHEHTB! pas-
fAefAeHbl Hit TPH FPYINGLL 1] KOMIOHEHTLL, KOTOpPbLIE
BO BCEX CAOAX PACAPEALIeHEl PABHOMEPHD [ HX KO-
JAHHMECTBO NPAKTHYECHH HE MEHAETCH CO BPeMeHeM
rofa (CL. 507, NCO,. Mg, Co?*. Ner', K* N1t Gnaro-
pPOAHLIE raabl); 2] KOMMOHEHTEL KOTHYECTBO HOTO-
PBIX BO3PACTAST C YBETHYEHIEM [IYDHHBLL INO. PO,

5i}, COY), - Tak HA3BIBACMBIE "DHOreHHBIE" ATEMEH -
Thi; 3] KOMNOHEHTEL, COLEPHAHHE KOTOPBIX YMeHb-
waeTed ¢ pyauHoH (oprafyeckiie BeIIeCTBA H pa-
CTBOPEHHBIT L),

Boviee Mo/ HBe TAHHRE 0 BePTHRLTEHOM paciipe-
JEMeHNH OCHOBHBIX KOMIOHEHTOB OLUTH MOTYHEeHLI
K.K. BoruHuessiv g 1940-1950-x rogax [8]. Ma ero
PalboThl B pACHETAX HONOMBIOBATHCE TAHHLIS (10 CO-
aepwanni; CI, SO7, NO,. PO}, CO{. HCO,. Sith.
Mg-. Ca*. Na'. K" O%, COY. a Takme snaderna pHu
TeMMePATYPEI Boak [Tadr 1).

DKCCeAULMA AMEPHEAHCKUX VUeHRLX, paboTas-
wan i baftkane o mionA no 1modes 1991 r. npopena
wiHpoRoMaciuTabHsie HCCIET0BAHHA MIIPOXHMHE-
yeckoro pesuma Bafrana. a Takke pAAA NPHTOKOR
I POPAYHX HCTOYHHKOB, PeayibTaThl aKCme nLim
npeactapteHsl B AByX pabotax [9.10]. Ma coucka
KOMITOHEHTOR, MPpeIcTaBIeHHLX B Talor. | onpeaend-
JIHCH OCHOBHEIC KATHOHB! I AHHOHE] [KpoMe HUTpa-

TaGnwuua 2

MaToaukd onpefeneHWA CoOepwaHia KOMNOHEHTOE, PACTBOPEHHbIx B Boae 03 Baakan

KomnoHeHT Borunues [8] (1963) Falkner[9,10](1991, 1997) |3nos[5,11] (1999, 2000)
Pacte. O, | MoBwHknepy (TuTpoBaHue nmnocynstw- | He onp. He onpea.
| TORA | |
| Pacte CO,| Tutposadwe pacteopom NaOH e npu- He anp. He onpen,

CYTCTEMW (PEHONDTANSUHA

pH KonopumeTpuyeckl No 3epeHcesy 1 | He onp. pH - maTpom
Manwuy '

HCO, TuTposaHne HCI B NpMCyTCTBUK METHI- MoTeHumomMeTpHeckoe B3
aparxa TUTRORAHVE

So: Mo Kanematy u lpocensay WoHHas xpomarorpadma BIN M MCM-MC

cr Mo thoToqeky HMoHHas xpomarorpadgms BIHX

WO, KonopumeTpu4gcku BuayaneHo c heron- | He onp, BEMO
CYNBHOHOBON KMCNOTOR

Si Konopume TpH-Eeckn BUIyankHo Hepes CrextpocdpoTomerpuaeck vepes | UCN-MC
KpemMHUAMONMEOaT aMMoHKe | ronyBon KpemHwia —monnbgar

Ca OcasneHre WasenesokucibiM ArorHo-abeopBunonnan | cnc
AMMOHWEM C NOCM2AYKILLIM CNEKTPOMETPUA B NNAMEHK '
NERMaHraHATOMETDWHECKVM THTPOBIHNEM

My BuidMTaHMe KansuUma na obuwes AToMHO-35CopBUMOHHAR WMCM-MC
MECTKOCTH, ONPeaenaHHO CNEKTROMETRMA B NNAMEHK
NANEMATATHE!M METOO0M

Ma Atomuc-aBeopBumonHHan HCN-MC
Cymmy Na v K onpegenand Bei4eToM U3 | CNeKTPOMETPMA B NNaMEHH

K CYXOMD OCTaTHa BCEX KATUOHOB M aHuoHOoB | ATomHo-abocopBuvonHan WMCN-MC

CNEKTROMETPHMA B NNAMEHMW
Sr He onp. 3nekTpoTepmuyeckan atomuo- | MCI-MC
a6copGUMOHHAR CHEKTROMETPVA
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Ta). a TAKme KPEMHIH M CTPOHUNI. BuUiH noareep-
HUIEHBI CYLIECTBYIOUINE JaHHLIE O PABHOMEPHOCTH
pacnpeieleHiA OCHOBHBLX KATHOHOB U AHHOHOB, A
TAKKE YBeaHdenne ¢ myinHoil cogepmanin GHo-
FreHHBLIX 3IEMEHTOB,

KpoMe Toro. HCNoMkaoBallck AaHHBIE [0 HaMe-
PEHHED COJIEPHAHNA OCHOBHLIX KOMIDHEHTOR B BO1e
oaepa Balikan, noayueHHble 00HEM H3 ABTOpPOS Ha-
cTodAueil padoTel, B nepuonc 1997 no 2001 rog, Me-
Togom HCI-MC onpeaeanancs anementh: Ca. Net,
Mg, 5. K. 5r[5]: Si 11 ocHOBHBIE AHHOHBL - METOIOM
BLICOKOMHPERTHBHON AIAKOCTHOI XpomaTorpadi
(BaHX) (6]

PacxomaeHHe JaHHbBIX 110 COLE PHEAHHID 36 MEH -
TOB OO BACHAETCA B MEPBVIO 0Yepeb PATHUHEM p-
MEHAEMBIX METOAOB AHATHAA M KOHKPETHBIX aHa-
AUTHHECKUX MeToAK, Ha pantux atanax naydeHHs
COCTOABD BB 03epa Balikan npuMeHAInck Goaee
TEVIOEMEHE H HHONTA MEHEE TOUHBIC METOIHEN aHa-
Araa(tafin.2). B MedbIIeil cTenelt HECOOTBETCTBHE
AAHHBIX 00 LACHAETCA PAIHLIM CEI0HHBIM BpeMeHeM
otéopa npof. xoTA B paboTte Botunmensa K.K. [8] oTave-
HATACE CTADITEHOCTE COCTARA M0 CE30HAM T/,

PEIYJIBTATBI
MOJIEJTHPOBAHIA
Ha ocHOBE aHaMNTHKO-3RCICPUMEeHTAIBHBIX

PHINEO-XHMHUYECKOTIO

AaHHBIX [Tadn. 1) MeTogamMu paBHOBECHON TEPMOTIH-
HAMUKI HCCAe10BaNNCL POPMBI CYVILIECTBOBAHIH
2IEMEHTOB B BOAe D3epa Baitkan. Pacye sl nporo-
MULTHCE € HOMDLITBIO TTPOTpaMMHOTo naketa Cetex:-
mop-C|12].

dns Toro uTobel IpHGIHIHTE HMETALMOHHYIO MO-
JAelb K PEATLIHBLIM VOI0BHAM, MpH GUpAHpPOBAHITIN
CIHCKa (OPM ATEMEHTOB, BOAMOKHBIX B PABHOBE-
CHIT, Mbl DOMBITAIHCE VHECTh BCE OCHOBHBIE 3ARH-
CHMBIE KOMIIOHEHTBL. KOTOPBLIE MOIVT HPUCYTCTRO-
BaTH B cHCeTeMe "oaepo Baltkan - Atmocdepa” s yo-
NopimExX TeMnepaTyvp (1-25°C), naptenuii [1-5Gap) n
LUHPOROTO AHANAIOHA BOAMOMEHBLIY 3Haqennii pH i
Eh. CiHcok 3aHCHMBIX KOMIOHEHTOB BOHOTO pa-
CTHOPA COCTARTANCH TAKMM 08 PaaoM, YTolbl oH co-
OTBETCTBOBAT AEHCTRHTE/TLHOMY COCTaBY Daiina b
CHON BOB 1 BOSAM NPUTOROB, OGILIEe 4HEI0 3aBH -
CHMBIX KOMIOHCHTOR BOJHOTO pacTBopa 66, promogan
H.,O Kak 3aBHCHMBIN KOMNOHEHT — PACTROPHTENS
{Tabn.3). Maosas dasa sBraoyaeT 19 AaBHCHMBIX
romnoHenToR. Teepasie (bl NpelcTaBiIeHb 1oc-
TATOMHO O0IIMPHBIM CITHCKOM TEX MITHE PAJIOR. KO-
TOPRIC HOTEHUHATLHO MOTYT HPHCVTC TEOBATE B Pai-
HOBCCLINE OHHCTBIL CAOHHBIE OLNCTRL THAPOOKHCISL,
Pas/iuible CHAHRKATLL CVABPHILL. CVALPATE 1T
HAPBOHATE - Beero 16 3aB0CHMEIX KOMIIOHEHTOR, B
TOR HHeAe aMopdtibie 1 FApoTHPoBAHHBE (o,

TaGnwua 3

Cnucok JABACHMEIX KOMMNOHEHTOR MYyALTUEWCTE MBS
Ar=C=-Ca-Cl-K-Mg=-N-Na-53-8i=Sr=H-0-@

Bodwei pacmeop (66)

Na“. NaOH'. NaCI’. NaSiO}, K', KOH®, KSO,, KHSO|, KCI", KCHOO", K{CHCOO), .
KCH3COO", K(CH3COO0),, Mg2', MgOH', MgCl"', MgCO", MgHCO:. MgHSIO:, Ca*, CaOMH".
CaS0;, CaCl’, CaCl;, CaCOy, CaHCO), CaHSIO", Sr*, SrOH", SrCOY SrCl*, HCO;,, CO?,
NO,, NQ,, NH;, CH', OCN . SCN, HNO!, HNOj, N,O%, HN.O,, H.N.O% . NLH: . CI', CIO',
CIO;, HCIO®, HCI°, HSi0,, 510}, COY, CO", O M. CHY. NI, NHS, SO¢, H,S°, A, OH, H',

H,OF

Faan (19)

Ar. Cly. HCI. Hy, H.0, H;8, H;N, N,, 0. 0,8, €O, CO,. CH,, C;H,. C,Hy. CiHys. CeHiry. Sy,
50,

Kondencuposartbie thaist (16) i

KpemHeaem (am) 510, BonnactoHut CaSi0,
HPH30TIAN M, 55,0 (OH), MNopTradawT Ca(OH),
AHTUTODAT Mg, 515, Oy (OH), Bpycut Ma(OH),
Tansk Mg, 5i,0,,(0H), MAapOMMT CaCl,
TpemonuT Ca,Mg.Si,0.,(0H), Cunsaut KCl o
Fanur MaCl AparoHaT CaCo,
Kansuwm CaCo, AsranpuT CaS0,
MarneanT MgCa, rune CaSO,(H.0),
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B reaoM HexoaHBIE crucok GasoBof MVITETHCHC
TeMBbI COCTOUT H3 101 MHANBMIVATEHOTO BENECTR.
YHe0 Hed BHC MBS KOMIOHEHToB pasto 14 Ar-C-
Ca-Cl-K-Mg-N-Na-5-5i-5r-H-0-ele-anexTpon).
TepMOIHHAMIHECKHE XAPAKTE PUCTHRN BCEX KOMII0-
HEHTOB BOAHOTO pacTeopa. Brmovan H 0. a Tarwe
HACTH TBEPABLIX thad. NApaMeTphl MoanpHupoBsan-
Horo ypasHernsa coctoanna HKF [13-15] panTtst 13
Baabl TEPMOAHHAMIHECKHX TaHHbX SPRONSO2. DAT
[16]: TepMogHAMHHECKIE XaPAKTEPHCTHRI G0l
Lo TR TRepALIX thaa | 1 7] TepMOgHHaMITHeCHie
xapakTepHeTHRN rasos | 18]

HHuansayaibHLe Roaphen Tl AR THBHOCTH
HOHOB PACCHITHIBATNCE 110 MOINPHIHTPOBAHHOMY
ypastein Jlefan-Xiokkean [ 13]. Koadunigen
AKTHBHOCTH HENTPJIBHBIX KOMIOHeHTOB BOHOMO
pacToopa. B Tom qucne H O, OpHHATLlL pasibiMI
eananie. KoaduduneH el VTHTHBHOCTIE T MOTB-
Hble 06LeMBl FA30B PACCUHTRIBANNCE M0 TPEXIiapa-
MeTpHYeCKoMY YpaBHeHtio cocTodmi Jhi-Hecne-
pa|19]. YpasHeHue i NPOLEAYPhl pacieTa rooadid-
LHEHTOR AKTHBHOCTH 1 (PYTHTHBHOCTI BCTPOCHBL B
Ceaewamop-C B BILE TPorpavMMHbIX Moyaei [20]. Ta-
ansad hasa pRCCMATPHBAETCA KaK HASLILHAR CMECh
pPEATBHLIX ras3on. [TOAHBIT CITIMCOK 3ABIHCIMBLN KOM-
NOHENTOE, BEMOYeHHEIX B MOAE b, MPEICTARIEH B
rabmr.3.

Paconia r'piinﬂ_'lti{‘h ABaA CHEHAPHA, CIICTeMBL or-
thlTi,[t" MO OTHOWIEHTHY K ﬁ.T'.\lﬂ('[IJl.'[_H:_ 1 hlli]![—:]TbIL‘
cHeTEMbL OTEPBITHIE CHOTEMBL = 3TO CHUTEMBLL KO-
Topble 0OMCHIBAITCA BELECTBOM C0 CBOIM BHE-
LLHIN OEPYEieHITeN, JJOHACEBIE BOALL NOREPXHOCT-
HbIE BOILI PAXTITUHBIX BOAOEMOB. NOYBCHHBIE BOALI
- BOE 3TH CHOTEMbB] OTHPLITEL K TA30BLIM KOMITOHEH -
Tam atsocepbl. PAaBHORECHOE COLEPHAHIE FA30-
BhI% KOMIOHETTTOR B OTKPBITBIX CHOTEMAN O 1e1H-
eTCA 1A MAPUIAILHEIMH JARTCHUANMI B aTMoc]e-
pe. CaMa OTHPBITAR CHCTEMA HE ORAGLIBOET HITkA-
KOCO BITSIES HA BHELHIOW cpeay. B Hawes cry-
yae - g arMocdepy HanpoTos, BOeti pelepy-
ap YOTAHABTIBACT PABHOBECHE B OTKPLITON CICTE-
ME. HE MCHAA CROCTO COCTIRI, Takne :\-'{‘.'II'}BIIH B
HUKAIOT 0O BEKTIBHO, KOFAA MPOHCXeANT ofned
MEHLY ABYMA HCCOHNIMEPHMBIME MO BETHHIHE CHE-
remanit. Takiy ofpasoM. e B JakphIToil ciHere-
ME PABHOBECHBI COCTAR BOJHOTO PACTBOPA PACCHI-
THIBAICA B VCI0BHAX, KOTIA PABHOBECHOE KO/TIYE:
CTBO PacTBOPEHHLIN TA308 3a0acTCH AHLTNTHMEC-
KUME TATHBIMIL, TO B CHCTEMAX, OTEPLITRLY 10 0THO-
MmIeH10 K atsocdiepe, HX KOIUUecTED OnpeaeiseT-
CA PABHOBECHEM C aTMOChe PO,

BemuitHbl cojlepiaHuA Gopy 21eMeHToB. KOTo-
Phie PEATHA0BATHCE B PABHOBECHI B (PHINYECKH
aHauMBIX KoandecTnax (Gonee n-10°"" moas/kr).

npefcTapmeds 8 Tall 4. PesyvabrarTh! MOAe 1HpoBa-
HIS KOMITOHEHTHOTD COCTABA BOTHLIX PACTEOPOG 10~
KAZATH, YTO HEOAHTIAKOBBIT 00 BEM HAHAIBLHOT 1H-
dropMarit. KOToOpEIM 00114107 HCCIe10BATENH
{Tadi, 1], aaeT paatitaHbie 1aniibie Mo KOHUeEHTpa-
LUHAM 3ABICHMBLIX KOMEOHEHTOB [HHOIIA BECHM:
faneKHe oT peansiocTil). Hatpuvep, oTey TeTRIE B
HOKOTHLIY TAHHBIX (10 XHMHYECKOMY COCTABY -
creopeHioro CO, [9-1 1] (B 3aKPEITLIX MO OTHOLLICHME
K aTMocde pe YCTOBHAX] TPHEBOANT K TOMY. YTO B MO~
genbHBEIY AAHHEIX [OABTAKTCA B 3HAYMHTEIBHBIX
KOTMUEC TBAX (POPMBL VIVIEPOIA B BAe Oprapisec-
KX coeaHeHil [ov, peayasraTh o Falkner i Hno-
By B T, 4] OTCYTCTBUC B AHAMITHHECKOT METPI-
Ke JaHHBLIX 0o pacTeopednomy N, [8-11] [B 3akphi-
TRIX [0 ATHOLLEHH IO K ATMocthepe VeOBHAX] NpHien-
T K AAHEEHEHTHOMY KOINHECTEY HUTPATOB [ 3i6hi-
IEHHBIM COIEPHRAHIAM AMMHaUHBIX DOPM B pac-
HETAX, BLIOTHEHTEN Hi OCHOBE SHLIHTHYECKIR
peaviuTatos Borunuesa, Falkner n Onosa (tada. 4).
VeTaHOBIEHHBIE OTIHYHA B PACHETHRIN COUTABAX
PABHOBECHBIX (POPM CTPOTD KOPPEIHPYIOT C PacyeT-
HbiMit 3Hadernuani pH. HeesoTpa Ha 1o, 41o Bepe-
tgarne {1943 1 Falkner [1991) B cBolix gecae10sa-
HUax pH He NPpoBOIAT, CONOCTARIEHITE PATHETHLIX
SHAYMCHINT [Ta00. ) co H0HNTETRHBIM EOAHHECTROM
MOAEBBLK HAG0PA TOHPHBIN ONPEeAsIcHNTT TOKRA LIBA -
BT, YTO GAlIHANLC KA Boda HMecT Doaee KHCTY 0 pe-
A, O0Hapyae HHLIC OTEJIOHEeTHT pRCHeTHLIN 1
AHATHTHUYECKHX BEMHIIH OMPeIe/HIOTCA TEM, Si-
AAKOTCA L HET B HEXOAHBIX TaHHbX O, CO'1 N,
Ko ByaeT noxasano HikKe, pacieT paBHoRectia g
OTHPLITBLN M0 OTHOLICHIH K arsocdepe VenoRax
CTAGILTHANPYET KOMMOHeHTHBIN cocTas fuilKiibe -
Kol BOTRI, OPraHHYECKHE COLAMHEHIA VEICPO1a i
AMMITAYHBIC (POPAMBE A30TA MNMHHIPYIOTCA. Pac-
qeTHBIE BEMUHH L] pH CODTRETCTEVIOT adaamiyec-
KON peaeTHe MM B MOBEPXHOC THBIY BO4AX 03. Ban-
g (pH = 8.2). Beanuina pacteopednoro CO, 7).
COOTRETCTEVEOLLARA Paibl IOBECHED BOOHONO |1EIL"I.'H-I:'J|:}E
¢ armocepoit, ofvenpsisaet ofpasopanne BIBe-
WIeHHBIX hOPA KUTLLIA M MATHITH 8 BIE Kapdora-
TOR B CACADBLIX EoUttdecTeax. PacueT Tepsioania-
MHUECKOTD PABHOBECTA B 3AKPBITBIX VCI0BIHAX. TEM
HE MEHEee, NOIBMIHeT PACCYHTATE HEODXNOANMOE 1119
AAHHOMD PABHOBECHH A PIHATBHOS JARICHIE FA30B.
DT ABAACTCA JONOTHNTEABHOT hHINKO-XHATITYCe-
KOFl XapakTepHCTHREON CHOTEMbL, YKA3bIBAKIILEN,
HACKONBLKED A/1EKD 0T PABHOBECHHA C OKPYIKAIOLLIE
Cpeao HAXOANTCA JaHHAA CHOTEMA. WIH MPeicka-
ApIBAOLIEN CYILecTBOBAHME B pasHoBecHit (pad. Ko-
Topbie He ObL1H o0HAPYHEHBL paHee DKCIEePHMEH-
TATBHO,
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Tabnmua 4
Conepwarua hopM paanuuHbix KOMNOHEHTOB B BOde 03 Baixan, PACCYATAHHLIE METOOOM MHMHUMWIAUWY CROBOOHGA
adeprui MwbGca

XUMWHECKNA COCTAR M TeMNEPATYpa ]

KOMMOHEHTB Mo Bepewarury [7] | Mo BotwHuesy [8] | Mo Falkner [9,10] Mo 3nosy [5.11]
3.16°C 3.78°C 36°C 36°C
Ca” 3,19.10° 372104 3,68-10° 3,77-10°
CaHCO; 343109 4,29-10* 4,04-10" 4,18-10°
CaCO; 5,04-10° 9,64-10" 517-10% 1,06-10°
CaS0; 1,36-10% 1,7710% 1,20-10* 1,63-104
CaHSIO), 1,25-10* 1,7110% 8,53-10* 2,30-10°
CaCr 2.40-104 246107 1,78-10* 2,49-10%
CaOH" 1,76-10% 332101 1,85-10% 37510
Na' 1,70-104 16510+ 1,55-10 1.49-10+
NaHSiO; 9.78-10° 10810 5,15-10°% 1.30-10%
NaCr 4,65101 3,98310" . 269101 35510
Mg 16110+ 1,26-104 1.22-10* 1,13-10
MgHSIO, 167-10°¢ 1,40-10°% 1,29-10° 1,20-10%
MgCO", 1,42-10¢ 1,81107 9.54-10° 1,75107
MgOH' 2,09-10* 2,60-107 143107 259107
MgHSIO!, 1,29-10% 1,19-10° 579107 14010 %
§ MgCr 2,13.10° 1.46:107 1,03-10% 1,30-10°
E| K 5.8810* 5.12:10* 2,4110° | 2,6910°
ﬁ KSO, 1.8710* 1,77:10°* 5,68-10° 7.97-10°
3 | se . : 1,34.10% 1,20-10%
é SrCO; . - 6,03-10° 1,07-10°
| HCO, 1,04-10° 1,09-10° 1.04-10° 1.0510°
Co: 6,82-10° 48510° 8.04 10° 4,1010°
| co; 1,52-10° 2,39-10° i 129107 2,6010°
CH; 0 0 | 1,1510* 4,18.10"
S0° 4,86-10° 5.2310° 3,54-10° 4,47.10°
HS 0 0 1,98:10° B8,90-10°
H,S 0 0 ; 1,00-10° 2,2810°
cr 1,97.10* 1,69:10° 1,2310°% 1,69-10°
Nz 7.14-10* 261-10° - 112107
NO, 4,38-10° . 6,24.10° - 0
NO, 1,8510° 22710" . 0
NH, 0 0 . 4,57-10°
NH: 0 0 . 4,21-10%
Si0”° 5.04-10° 3,9410° 3.46:10° 4,59-10°
HSIO, 42910° 485107 2,50-10° 6,54-107
o 24310 34210+ : .
PH 8.7 7.9 8.6 7.9
5 | caco, 501-10°% 0 2.36-10° 0
g MgCO, 4.96-10% 0 1,56:10° 0
Mg(CO,), 227107 0 0 0
0, 12110 17310 - -
N, 4.8810° 1.83-10 . 7.70-10°
3 Co, 9,82-10° 7.18104 1,17-104 6.04-10¢
H.S 0 0 4,1810° 9,61-10°
CH, 0 0 518107 1,88107
Nprmesanna

KONWYECTED KOMNOHEHTOR B BOOHOM PACTROPS AAHD & MONAX Ha 1 &r HO, & 83sEcH (KOMSEHCMPOBEHHEIX a3} - B MONRX. OQNA ralos
NpUaBa&H:! NAPUMANEHLIE GABNEHUA B Gapax;
NPONEQE - JAHHBE OTCYTOTAYMT 8 WCXOOHOM SHMWYECKOM cocTase, O — COOBDHMAHHE KOMNOHEHTOS MeHes n- 10"
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[MpoBoas cONOCTARNEHHE, CAEVET NOMHUTE, YTO
Ha PAHHHX CTAAHMAX HCCTET0BAHHA THAPOXHMMI BOJ
o3, Bafkan HEKOTOpLIE AHATHTHYCCKUE JAHHBIC HE
COOTBETCTEYHOT AEHCTEHTETHHOCTH H3-30 HEA0CTaTO -
HOH TOMHOCTH METOIME aHataa. Hanpisep, npea-
CTABMNEHHLIE COAEPHAHMA HATPIA W Kaaua |7, 8| cae-
AYeT CHHTATL HETOUHLIMH, NOCKOILRY o peieieHne
BEIOCE BECOBBIM METOIOM MOCTE BEMUETH CYMMBL CO-
JAepHaHiiA KAdbLMA M MATHHA M3 KATHOHHON co-
CTARTAMIIEN BIBELIEHHOMD BELECTE, JHadeHie pH
FAHHUHEHO., MOCKOILEY HaMepaiock He pH-meTpon. a
MOCPEICTROM BHIVATEHON OTTPEIETeHIMA [0 UBeTHOI
peakii ¢ cepreii cTanaapTHLIX pacTeopos. C apy-
rofi CTOpoHBL y apTopon | 7. 8] - nanbonee noaHbiii crm-
COK COeprRAHNA PACTBOPEHHBIX FA308E B BOJE 03epa
Baitkan. Mo maeHbiv KoModedTasm Habmotaetod
XOPOIIEE COMACOBAHNE JaHHBIX C COBPEMEHHBIMII
peavasTaTaMH [KansiEil, cepa, Xnop. MarH).

OBCYHJIEHHE PE3VIIETATORB

BuifioHEHHBIE PACYETHI N0 ONIPEACTeHNID KOM-
NOHEHTHOrD COCTARA BOALI 03, Balikan noasoaiin
orpeie i Th Habop JAHHBIX. MOIBOIAOLLIHN KOHTPO-
MPOBATHL AACKBATHOCTE MOAeIL. B 3aKpbITHIX cHC-
TEMAX. KPOME XHMIFECHOrD COCTABA 10 3/1eMeHTaM,
aTo peianyuia pH U cogepmaHie pacTBROPeEHHBIX
€O, 0, N, nEh B cHereMax. OTEPBITHIX 110 0THO-

HIECTRIATE Mo pH 1 anesmenTHosMy cocTary, Ha poc. |
NpeIcTARTE L] AHATHTHYLCKHE JaHHLE, OAI0ToR-
MEHHBIE TAKHM 06 pasos. yTobsL] VI0RIETEOPHTD TPE-
GoBaHiA. NPeIBABIACMBIE KAK K 3AKPBITEIM, TAK H
OTHPBITEIM CHeTeMan (pic. 2. 3). Onu npeaeTasin-
0T COO0M YO PeaHE HIBIE AHAMHTHYSCKHE AHAYCHIRA
COLCPHAHIA 2MEMEHTOR B BOZHOM PACTBOPE. KOTO-
Phie HEMAMBE30BATHCE [UTA pacueTa opM 31eMeEHTOR
B BOJHOI Torme osepa. Caeayve T oTMe THTE, YTO B OTY-
qae SAH3ENX aHaueHITi 0JJHOro KOMITOHENTa NpeJt-
NOYTEHHE OTIABATOCk JaHHbIM Dnosa [11, 21].

Kar oTMeqaancs Bblle, paccMaTpHBATMCE 1Ba
KpaifHix ciyvyan - pasHosecHan ¢ atmochepoii (ro-
Be PRKHOCTHAA) BOIA M 3aKPLITAA M0 OTHOWeHIID K
armociepe (yviuHEAR) Boda. PesyIsTaThl pacieToR
MOKAIATH, YTO HeIABHCHMO OT TOro, 3aKpBITa CHC-
TEMA MM OTHPLITA, DCHOBHBIMI IOPMAME MHIPa-
i merasaos (Ca, Na, Mg, K. Sr) 8 sojae osepa Gai-
Kana ABAAKTCA WX NPOCTBIE KATHOHHBIE (hopMBL,
OTUM 0O BACHAESTCA OMUCAHHOE PAHEE X PABHOMED -
Hoe pacnpeieneHue no ofbeny osepa [7]. Bemmau-
Hbl COAEPHAHIA OC TANBHBIX hopM 3THX JTEMEHTOR
Ha AB4A - MeThIpe IOPALEA MeHbLIe. 1A menodHoae-
MebHBIX aneveHTos (Ca, Mg, 5r) cneoyoumse no
AHAYHMOCTH ARIAKTCA KaploHaTHele hopril. Bas-
HO OTMETH Th, 4T0 B OTEPLITHIX K aTsocde pe veaosil-
AX (pre.3) kapfotaThl KAMBUMA 18 MATHEA NPHCYT:
CTBYIOT B BUAE BIBECeN B CTEI0BLIN ROTHYeCTBAX,

eI K aTMocdepe, caepRY Mogeneil Mo#Ho ocy-

pH =77 800

No = 713

O- = 378

CO; = 59,3 400
0

HCO3- Ca Na

Mg S042- S

Pue.1. Cpegrve rgpoaiaaiscaie 1aHHwe COCTARa aoaw o1, badxan

OcHOBHBIMI QopMamMi cogepmarna S i Cl asn-
HITCH MX 00 HOBHBIE AHHOHHBIe (hopMbl SOF 11O L yem
Talgke O BACHASTCA UX PABHOME DHOS PAcnpe1eteHHe
no ofsemy oaepa. JHAYHTENLHAA HacTh cepbt (3.5 %)
TAKME MPHCYTCTEYET BpopMe pacTBOPEHHBIX HACTHIL
CaSCE, BO3MOHHD C 3THM CBAZAHO PAATHYHE AHATH-
THYECKHX JAHHBN, Momydaenbr MmeToganmi MCTT-MC

1 BAHX |21]. Metoaom HCTT-MC namepAeTca cym-
MapHoe cofeprRaHHe cepbl. 4 MeToloM BAHX - Tons-
ko ceoboHaA cyTkpaTHAA hopyma. 3T0 elLe pai nokKa-
abiBae T HeoGXOAMMOCTb MCMOTBIOBAHWA hUIHKO-XI-
MHYECKOTO MOJENHPOBAHNA 1A KOPPeHTHPOBKH
AHANMTHYECKHX TAHHBIX,
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/_(ﬁ ATMocdepHsIS rass
o
%,

1 1,77-10"
?.i__ N. 169107
e co. 16110
- _Hh%_—d_'_}& A —
. |
e ] Si0;  45310°
S0 55510 HSIL,  24810°
CaSO; 1,8910° NaHSIO; 4,8610°
| Mg 1,1310° | KSO, 98310° CaHSIO; 85910
MgHCO; 1,1810° | -—\\ MgHSIO; 52310
MgCO; 618107 | '
MgHO' 97710 -
MgHSIO; 52310 ~ \\ ¢
MgCr  12910° [ i

Ci - 1.6910° L

CaCr 24910
MgClr  1.29.10% |
[Naf.‘." _’%?:11_{}_! oH 75
e Pt 3,50-10°
Na' 14910 _l:j;
NaHSIO; 48610% | -
MNaCi 3.54-10 J ,,f';’
e '/,,//"//f
_ P g
N 24110 f
IM{?J 26110 e
o L [:go 103 10°
~HCO' 41010 S ; 3 1.08-10
gs:g:;@ H.EH 13 Sr 1.20-10" | CaHCO, 4.1010°
CaS0O; 18310 |Srco%  3.94.10 ‘ MgHCO: 1.1810° |
CaHSIO} 8,59-10 ' co 96410
cac 24910" CaCC, 3.88:107
CaOH" 14210 MgCO, 64210°
S5rCOT 39410

Puc.2. PagnoBecHei cOCTAR BOAR 03 Badkan, paco
npw TeMnapaTypa 3.7°C

Verepoay B poge osepa Baitka ceoiicrae HHo 601 -
Lioe prrdHOOBpasie popst, Colde paaHie HEROTODBLY
1 HHX ROHTRONPYeTeA aTMocpepoil, Ooiosioedi ma
(hops HeEopPraHMYeCHOro YEIePOLa ABIAETCA hopMa
HCO),. cogepskatie RoTOPoil. Kak HoKAa3a/IH 3Kene-
PHMEHTBL He O0HAPYHIHI0 3aBHCHMOCTH OT CTene-
HH BaaUMOIeiCTBHA ¢ atMocdepoii (puc. 2. 3), uto
MoOATBePHIACT ONHcannoe B paboTe 7] pasyosep-
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W gaEnEs=ne 1 Sap (KosMnoHeH Th BOOMOM DACTEADD

HATARN A B 33KPLI TR N0 OTHOWEBHWAKD & 3TMochaps yonogmas

- MOMer H O, radsl - MApUMANBHOS OIANEHAR. AT |

Hows pachipeaenerie atoli diopais o rvinHoi. B pas-
HOBeCHBIX ¢ aTMoche poil Bodax Balikana cogepia-
HHe UL Ha NOPRIOK MEHBLIE. 4e'M B 3AKPLITBLX VO
AoBnax, PaniiuHad cTeneds B3aMoIe e TR 1o
BEPNHOCTHBIX I MVOHHIBIX BOJ ¢ aTMochepoil -
OAHS HI LaBHBIX ITPHYHH VBEAHYeHMA e€ KOHLEHT-
pawn © nyGunHoi [7]. OctaisbHble dopsMbl HMeoT
FOPHA0 MEHBLUNE COAePHATIA.
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ATMoCenHBE raded

O, 209107
i, 789107
co, 300107

Ar 89,3910

Si05 4.5310°
HSio, 1,27-10%

'soF  55410°

Mg~ 112107 E:f::ﬂr éiilgﬁ K 28810° NaHSIOy 2,5010%
MgHCO, gy | — KSOi  992:10° CaH5i0; 4.4210°
i [

MgHSIO; 2,70:10*

MgCO. 336107
MgHO'  517-10°
MgHSIO; 2,70-10°
MgCl'  1.30-10°

cr 1,65-10° |
Caci 249100
MqCr 1,30-107
nNacf 35410

415104
20110

Ma' 1.49-10°
MNaHSiI0; 2 50-10°%
MaCf 35410™

[T 1.11-10 'i
NO:  380-10°|
NO:. 1,19-10-*]

HCO:  1.02-10°

Lo o SR

CaCO’ 20310° (s 12010° Cabiaey. #0w 10

CaSO, 18210° SrCO; 20810 MgHCO; 1.16-10°

CaHSiO; 4. 42-10° co;  49210°

cacr 249107 CaCo; 203107

CaDH 747107 P MgCOl 336107
CaCO, 2.1810° SrCo; 206107
MgCO, 3.5610°"

e —— _'—‘—-—._.___._.—--’_'H———H—-_
Pwc.3. PassoRECHEIM COCTAE B0AL 03, BaAkan, paccHwTanHsi B OTHDsITHE N0 OTHOWEHAKD K aTMOCHE08 yONOBWAR NDH TENepaTy e
37 °C v gaaneHuk 1 Bap [HoMnoHeHTsl BOOHDID pACTBORa - Monksr H O B3gecy - Mons. (A3 — NAPGMATLHOE SABIEHAE. 3T, )

Cofepsatiie papHoBecHBIX thopw asoTa (N n pocan, ryviiki). Bropoil no coaepsaninio ABIAETCA
NO ) B asadn TENBHON MePe 3ABUCHT OT PABHOBECITA thopaa HSI0, . KOHLEHTPALMA KOTOPOIT 3aBHCHT OT
c E'!TMD{‘[t)fpﬂﬁ HAKTHBHOCTIH WHMBOro BELUSCTR, YTO TOD, OTHRPEITEA MM 3aKEPBITA CHCTEMA [0 OTHOLIE-

IAHHPYETCS MPoBePHTE B oIeIVIoWwx paboTax. Hitio K aTMoctpepe (puc.2. 3], HacTs SiCY B yeaoBM-

Kpemtnii 8 soje osepa Baltkan HAXoMUTCABOC-  AX. OTKPBITBIX K arMocepe. nepexoaur s S0, . 3o,
HOBHOM B Eb(}]_]ME".'S{D._:, HE!T‘{]],}:'IH ABTAETCH OCHOBHBIM I'.IEI-EH,.].HM[}N[}", HBEMASTCH [J.'.'I,H'Dﬁ H3 [l.PIi!‘-[HH OTHOC M-
CTPONTEIBHBIM MATEDHAIOM 16 CHENETOB HEKOTO-  TEJABHOr0 VBEAHYeHNA codepriaiiiia Sid, c mviH-
P GAlKANBCKHX OPralMaMoB [IHATOMOBBIE BOA0-  Holl [7].
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Pac4eTs! paBHOBECHONO COCTABA BOIHOTO PACTBO-
Pa B 3aKPBITLIX M0 OTHOLIEHHIO K aTMocde pe yeo-
BHAX MOKAIAIH. YTO AMA Toro. 4Tolkl ofecneyuTs
AHATUTHYECKH OMNpeleleHHYIO PACTBOPHMOCTD ra-
308 (B nepsyio ouepeas COY). HeoGXOIMMO NapLIaiL-
HOe JABJEeHHE YTIEKHCAOro ra3a. OTIMYHOE 0T aT-
moctheproro (prc.2. 3). Boliee BLICOKOE coaepiaHne
paACTROPEHHOMO B BOAE YIIEKHOI0TO rasa ofecneun-
BAeTCA AeATETBHOCTE MHBLLX OPraHHU3MOB 1 AeCT-
PYEUMER opraHiYeckix sewects. DyGuHHaA Boaa
osepa Baftkan no conepmwanmio CO) 3aHmMaet npo-
MEHY TOYHOE MOTDKEHHE MEHIY BOJAMM NPUTOKOB
(P,,,=10*'aT™.) 1 paBHOBECHLIM ¢ aTMocdiepoit BoI-
HLIM PacTBOPOM (P, =10"arm.), Takum obpaaom.
paBHOBECHE ¢ aTMOCEPOI ABIAETCA DAHOM 13 PH-
HHH 3AKOHOMEPHON0 0TTHYHA COCTABA MOBEPXHOCT-
HBIX BOA OT TTYGHHHBIX,

BbIBO/bL

1. PHIHMKO-XHMHYECKOE MOAETHPOBAHWE, BLINOU-
HEHHOE Ha OCHOBE MHHHMI3ALMK cBO0OIHOH aHep-
riti MiGGca, No3BOAAET PACCHWTHLIBATE COACPHEHNA
(hopM NCMEHTOR B BOAHOM PACTBOPE HA OCHOBE JaH-
HBIX PYTHHHBIX XHMHYECKHX AHANHI0B,

2. Nna pacueTta gocToBepHoil hHanko- xMIraec-

KO MogenH 1 pa3pafoTEH He3aBHCHMbLY KPUTEPH-
€8 eé peprbHKalH HeofX0IUMO PAcTITATaTE 1aH-
HBIMH 0 cofiepiatino aTMocdepusx razos CO,. O,
U N,. pacTBOpeHHBIX B BOOHOM pacTeope, pH v no
PT-ycnosias, B KoTopbix oTGHpaties Npolis,

3. PHAHKO-XHMHYECKOE MOZETMPOBAHHE [TO3BO./TA-
ET KOPPeRTHPOBATE M BIAMMOIONOIHA TE AHATHTI e -
Kie JaHHBE, [TOTHeHHBIE PAIHEBIMI METOIAMM, M0-
CHOMBKY COMTACOBAHHOCT L JAHHEIX N0 XHMHYECKOMY
COCTARY, NOMVHEHHBIX M3 PAdTHYHBIX HCTOUYHHKOBE,
JIETHO KOHTPOTHPYETCA PAcHeTHBIMIE MTapaMeTpani.
KOMILTEKCHO XA PAaKTepHAYIOLIHMI PABHOBECHBI CO-
CTas BoaHOro pacteopa: pH. Eh napuiansHee as-
NEHNA FA308. HOHHAA ci1u1a 1 fanaHe 3apajios M Mace.

4. ConocrapieHHe PABHOBECHLIX MAPUHATLHBIX
OaBneHn pacTHOPEHHBIX MA308, PACCUHTAHHEIX
KK /LTA 3aKPBITHIX, TAK M UTA OTEPLITEIX CHCTEM. A0-
HadblBALT 4TO CAyOMHHEBIE BOOR 03, Bafkant, He-
CMOTPA HA MHTEHCHBHOE NEpPEMELLIHBAHNIE, HE DAR-
HOBeCHBI € aTMocdepoli. HoOHUEHTPALMK pacTRO-
perHbIx CO,. O, coeuHeHHIT a3oTa onpeaennioT-
CA DHOJOrMYECKOI AKTHBHOCTBIO 1T IECT pyRIIHe )
OpraHHuecKoro BELIeCTBA,

Cmamsa nodzomosasna npu dunancosoil noddep-
Hewe PdrapH (npoecm Nt 05-01-65155),
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