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Bsh dzr § , dzj f toj to7 o dzts Hj2Mlsakzs h dj Cdgw
9" Hjdzjdzd Jd3 § Ot O.
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1.6. v jdgd H tetsH d dzO ¥ did3dh € jsfi) ¢ FQUGHREACT -EOS2
Bs H j dzd tc ts olzChpddtsjo d 2 Wstcd3d tots 9 O dalsW ¢ Ot dia
okzdzCHhdiEz =  StotsH OGS tc  ® tpdftisdnts ©Oo O

[ d&zwe r w fndzj dzd W BB » Odzd L BO W tstcdzd to s 9 ® dz(
Otcls j L doCizigfs€miiztzr = B OMMj 2 d2OR, Mdztsy j dedz” 7=
tcd cdzdes BB igls © O Oic O BlisjstBdEc s H d dzO B[ uiZdmySi @< Ow
TOUGHREACT, Zydlsr 9 O h Ow oL Od Bts a5 tQdi sl | § ot
(6} dzj wOWdPacOdzso d dn [KO fEise, 52006dzd joiis O d3d3C
TOUGHREACT ff tod d3j dzv dzOdts'dgindpj dzdgtle® § tod dztsy j ded W -
Edzso ffH tcsls | RO jdigO dzstsB tc OL 59 Odzd W ,: H azW
otsMftesdL o J HJ dzd vof H tolisfig dzteizep AR @ISO dzs 5B tc OL 59
ftoesHEZCIsdodzr 7 L SgeBh | @Bdgoin ddstSo el L j tco ZOtot
[Kiryukhin, Xu, Prues, Apps, Slovtsov 2004] B W fdzj dzd W
AdHictsls j tc 3O dz! dats 2 fjtcj tcOBSIe d fntshipld GO
COsOmMsstesWdyj MSdd (B2 a P ttsdg [KnulkhiTs Ryfctkpva,
Dubrovskaya2011 d W stcediddtetse Odzd W dzf bW tz] B & g tzdz® dz
tcj L jtco pOtdaSgpdakr = f StetsH @5 fowfiplffesE aftdz, 2z O
1 2L ©d201§s |,

]l OB SBOECH, tBIH@F d Hta.tosddsDOIfdzf] ORO
ANcsdzso O dAatedzse BH) Gz Ods™ YO R @& dizis o On tc & drth 94 C
H tc. AMdishizise O, Y fdodzs 92 0 116, yOntetsdzso® o d A ®
tr y®e d HKRFFRGOHBHWIsMW o] L Esdz'dla sy j dedjvis @
AdHtetsls j tedgPleD fdas 30 Isd yj MS d -~ ftcj sBtcOL 59 Od
o' MsClsj B jEPtstEsgetegsOdz dz" § MdMisd &' s 0
shistetso tso . ¢ o Is 5 G QdE ¢ Jssdzfets) jidssf . f HEEBETY
ftotsWodz ded J dad LS tStfistg sl ofj dedOidsdfLadiapd. dO ydf dOte ff tot
9 kmdzsedwr §tsttse 52 HWiafddey dsHeighdgde | Mzdize d ff © 6 «
ftetsded yoj 3sged v dgdjglac Odz" Wodzwe h dj MW te
ftc] sBtcOL Haz@ oD B sjfdztso" &3 1 CtcOdetsds 9
AHeSIS] td3Odz! dzts?2 MmMdMmilsj o3 .

[ sH j dzd tets 0 Odz] | W s te d3d tedts o dp dzd Yeiks dAfstc ® dizg dy
dzj d L B34 dgfisigzchlsso ™ s @ O f ety w i ipigzOW 5 te d3q &
COOIzs ool dz®f f tie®Us | e dBOdz! dets?2 MdMlsj B, (ot
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Wsttdzdtotso Oded j 03 o SHBEY Stetse,  dztsd Hes 5 b5 f5Ez5O
B sOMsBOIsdyj M dr ftoj sBtceOL SO Odzd2: o L s
Mgt j H BIs sy j dzdzts 2 ¢ o tsL dosRfn S HAEOWj Rtzdzs @ O
o' MsC s Bifs] t§Ols AREA u b sbzd dzmOd2 ] SLH YR o
2019 tesyJ MMmr , MoftcsotsyHOj &3 | BB 8 Q LdOoy@dzd:
fsfmdzjHizshdd dn o §f sdzdzj dzd j d3, 5 Is fzts fidylsispony
ftesyjdimictsls j tdzOdz! dzts?2 § jtoj teOBBISCd { tormdsjs
disgs fedeatsHdls ¢ ey didam i O diffddets® = f 6 dz

] w©OpBEisdss O df B%OL Od2®,1 5019 j a6QAg@)Y S .
oMCter ss?2 tsB59,0 dats@3n P O 6 fifds t6 ® tzlp gietc BO @& dzts d L d
dzj dL d3j dzPdeged s J dzdlstse ™ § o dlstets$ dfolsidduly
fJd@BLBOTr j fn o C dzt dj dAtg diFn Is ezdrtizts ¢ dzOMiIs s o
AJHtctsls j todzgOdz! dzf &5 ftcj SBCOL 59 Oded W a3 1 ts HCotg) jto
sy Cdzs d §JdBBLSCdzOMsT ,  HiEdde @fR|Isistes g fip
Wwo dzw j Isfpw L dg@iwiddssjedy’ tdse. d ud MEdJ oLt LT
tcjLjtozOtO | tsdzd dz ld2Ljtese  tod asjdHtgisda d «
[ rus 8dp

J H O dzdzts dis @ Pfddd dfj HEAHg) fipvt Bde® W Stcdzd tots 9 O dzc
tc@elzL GdHtesIs ] tedzOdz! des?2 MmdMmlisj d3r ftosd fMn BH(
IstezB ¢ oL ter 9 O)d Y ©tsl® fzdugArezOAps P Is d yd M d d3c
ficdotsHwh ddizd ¢ Wiottdddicso Odzeds otHBERZY Sttso

1d BB stedy dBsHjdzd sft]H] dildp, o shfa py
Cslststcty Tuf f 1) dziz yodudn n I @WaP diR [S3tdsBiiizftg © dz'  dz’
(lsteBSC O 9Lt 90 ddzd dzOdBBdz] | ftesded yoOJ
Bt yt O yd ddfdsitddH r(, T usfjdgj2NBokz@dd, o dzj " dav v
(Fixed i ftej HIMlsOo dzv j Is { tstetdsteid L, ts dzlcizj M@0t diAsHpde™ =
ldizz B  dzO0O dIsH § @izBzrO tcOo dzO 50 3. J BsH §
or ydmdzdls j dzo €@y y@QYy 80O, 300 fivizjtag) LddsjtstoO dgdv -
Y = 1 & d oz = 0,5 .

I d@3sHjdd SftejHjdid JLsljtedadud nsdl
Yd dzlstcOdz detsdz S OdzOdzj L OHOO t©0Oo dets?2 1 1
odzj "dzgj 2 GBGSdYSs 1 &, dOyodz dz@l. §f sted f
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BsHjdzd TOUGOREACTtejL vyddzddzH tcO.

LOUOdz dz | H b dzEmAUGHREKCE] © tsd ®ddY dzj d
CiLkzd sOlO fots j H M I§ ipfsohititss HhdjdzOul d YTOLGHS:
BsHj s Oded™ . 1tod 1lsd @O o jwida2 d
WdEMmdtetse Odadets | te1CpYdiny jdadjvdz] dEfiH@ B Q&S Is d yj T
Isd BB J eOlkter (OGO s fiplasR(3sikz] NOBEFE
Sdeso Oded d dBsHJ dzd L OHOFASBO firfiy tdzel | 2 Is g i3 kO ¢
COMAGHEM M1 S {dlsOdz § g2 1HBBAe) S/ Sf &
dzj € s dzH j dzlipdnud sO fip [t OMF SH &IM 0 00 &l O & i j 2

[ @ELEGOL jcO &O o jteldsimisd &BsHj dd

S o Oy ddzO.
) CoOyg Mo j oY ydgdRic®aztc OMMdzOIs tc ( ¢
B dzj Ozt dzr j] WOL', wBdOtolzy jdedzr j] o € j todz

fMsotejd3j dede’ = G jlsjtekOd ®oDicug) i lE Oesyj 1o @
C dzd des R deste, S ted fls B Odzd, (ankze @8 &IOC I s , -aki @
fnd3sd $-dad Isf) d&3k,C Isfg d3ImG, Is dflsdzn& Is df lsatizd Ists SzdzOL . md d3
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[s dtc® - d de, t r yKirughid, Rychkovh Dubrovskaya 2012 sdtce n
trySse O, r keKifydddhidz@01g9).2 015 ;

v OB dzd yd did Rj. MS d2 MtsmMlsOo otsHT oBMRtHWh jEts5

mg/l | mol/kgH20
pH 8.4
NH,4" 1 7 . 0-@51 (
Na" 605.0| 2.64E02
K* 47.0 | 1.20E03
ca’ 22.0 | 5.50E04
Mg" 0.0 | 0.00E+00
SiO, 289 4.8E03

Fe™ 0.0 | 0.00E+00
AlO, 0.0 | 0.00E+00
Cl 872.0| 2.46E02
SO4 | 161.0| 1.68E03
HCO; | 68.0 | 1.12E03

1d dzj tOydwzdiimse@dzidzr = W OL d tcO figld pas @z daif
WOoL OB EdEoOOgsnY Md" &) Bifddadhi dB M
t OMeBHdZ 2 LOStsdz HAzY tcOMmlsoe stcj dzd o Mmis fg @y
Motslse jlsMmisadd )i ktcOo dzj dad j d3 (

k.S (1 Q) ( Ea Ea 1)
r= k) “P\R- 29815 R-T) ’

G Ki S sdzifls Odzls O & dtat@ffnusj offstds) dzd v / &y © yogisjtrtzd
Si kHjd dzOW f dzsh On! ff s tod 2 Rsdi § IoHER o
ftosdL o jHJdad J te O fi) IsCo tisdphilsEsdydsq 2 6 O ssdzts o j dpd W
oL OdBsHj 2 fifldotafsy Oy sizgf® OSCIsdo Oydd RS e € afqd
CodzMlsOdzls © C1 3/ K BB ji@)lskzd. uvs tsdemils OdzlsT
~ndBduPE MSadL OdBsH | 2B O os@@MBzOIsted 8 O Is
Isj B3 j tOIskzter .

stsdzmis Odzls " @ dzg s @ g3 H J52 MAgchidferO dzo wzr '3d
L OH Odz[Xu, T.set al., 2006]( B3ts H j dzd tefste O jj tc &3O dz' dz' =
COdzr HjBj{ dqzazg2 ) s  tgkGrpulhim j Rychkova Dubrovskaya 2012]
( lsOd8.. J CoOyd Mo j Isj ed3sH d d&20d3d yd4 MG ts2
HOdzdzr = Tianfu Xu, 03/18/ 2003.
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5 OB ZEYPJ e Odz dzr j] WOLT , tcOTPYRHMEACTROY iRtz to tf do@dzd  , € ts ) s © dzB o 316 wef jiz) sl
k25) ddw dQlsde Oydd (Ea) (tedg tzpigBy 66 dyHthdalsy BmBGifgiic @l o .
. k25 k25
bdgeeow md g uj s o ¥sed L OUOH molesnts’) | (moles nfs?) Ea (KJ/mol)
sMOY H tcOMmls o
?'] E jlzéligq T Ca.01K0.0040MJo.0011N@0 76 So.761Al 0.1500.786 50-100 0.0 9.6E13 45.08
CoOtsy Si0, 0 0.0 4.3E14 75.0
Ctedmis B ( Si0, 0 0.0 3.1623E13 69.08
Si0, (am) Si0, 0 1.0E10 7. 323 62.9
1? g g;j% ;S(; ) KSisO 0 1.0E17 1.0E17 67.83
ts det§ C dzO L NaAISi;Og-¢ @I,Si1,0s 0-50 1.445E13 1.445E13 69.8
S dZd dzts1 dz1 (Mg, A|)6[SI 3,12 A|)0.9.1,2010](OH)8 0 1.0E16 1.0E621 58.62
I B dzls Ca[ALSisO]4 2f 0 2.5E18 2 5E18 58.0
BstcH | d (Nap,K2,Ca)[Al:Sii0024] 7 2f 0 2.5E18 2.5E17 58.0
o 02 L OC Ca[ALSi01]2| 2f 0 2.5E14 2 5E14 58.0
¢ Ot dzefildz Al [Siz O ( Js1 ) 0 1.0E17 1.0E17 62.76
) dsj C-dad Ca.5Al 3.5Mdo 5(SisO20)(OH)4 0 1.0E14 1.0E14 58.62
fd3sj CKs d Ko.6Al 2.5Mdo.5(SigO20](OH) 4 0 1.0E14 1.0E14 58.62
fnd3j Crsgd MgAl 3 5(Si800] (OH)4 0 1.0E14 1.0E14 58.62
fd3j Crmd Nay.6Al 3 sMJo.5(SigO20 (OH)4 0 1.0E14 1.0E14 58.62
d dzdzal Is KAI[SHAIO2q ( [a1 ) 0 1.0E14 1.0E14 58.62
1ted d3j yOded j: bkHjd dzOW § dzsd@asOdzf thzd F o B @O ©0dz2® o MPp2 m
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[ BH]j dzdteso Odzgd ] Wstcdddtoso OdzdWw € OdzOdzO o

1 jtoor 2 o0@MPOds), M CtLO0OdzOdz L Odztsy j dz o
BOMMmdoeJ, fpdztsy § dzdets 3 dzd d L d3d daj dzdz" B3 g
d3d jdde Q@fiztsj M ¢ d 2 - ofipsld§ O] yJ Mlasg ) Mis] @ Azs %) . [ &
o' f sdzdgW dztsfg! Hdzw 100, 1000 d 3500 dzjls.

Il 5 olsstesdy o Otcd @Gedzls | dzB iy @Bazdecisfpj ¢ d 2
LOHOdz dzj L d3j dzj dzdzr d3 HOydlsser di3gldsE y sd35 0 o
f depts € dzOL , 50 %) . sOdzOdz IsOC % L Odzts ) j ¢
BsH j dzd tc s 9 Oded Wie j1LOKOdz! disj@ds. j  od3 tsizify deisfetedse RO dagp ) |
f totsls ts vzt ¥ toaddssirn s HW d gz’ Is wlOytd df @iz’ dztEzs ffte @iz Y j
fMdzj Hes hdj tojLkzd sOIsT .

tdLEzd IsQlIst T O-BG&H R Bz4 @ B tOtelzd d' tc ts o6 Ghodg0vdz O
ttdsdzdlstsar 7 IskWOR (9 0OtdO.dals y7j Izls tc D2 Yizs dzd
1.110) o zdzC Odzd yd M¢ 54 Misj Cdzs tcOMmlso sted
ftedftseo jtorn desflsdz’ » Ekidsdijtdtcm@@o® dZ M% o
COOdizO o lsi3E{Ef Q dats &5 dzOts dzdL O] 3@k 0, 7 %,2
fsdzd BtEOIHts 0,; 0)dzj Yols digsfsyj dzj e tolz s Isfpw dzts
fsMStsd Sk o Mk ki) dizf 6fshfbsR@uzss s0OL 25
OC Is d oodstsipr s HW df dz?Is 6 O ygftfte,H | EzPis ez ls dzj €
pdzdwddw, dm HBAY L OdN BOPEY G bzgzg dzts A gzEe
9 02t O0&dglls d OdstcW dz5iO2 (@ledeidzddg fiy @>pH Q¢ Isw .
dzd y dzj 2 YyoOfmlsd COdZOdzO otLtesMdzZO o 1.1 0O
1,3 t©OL@2 (ks - 1228 k fHtdftsejton detsMmisdz =
sfls ©dzO fiy+ dzd d LOdzjldzj wladzts D, 1 BB1s) dzs | Mls
ftesdzd yoj dzsfls OS] Ttw0oCilsdyujhed dsdzjdatsd L
Isj dgH j dzydw € ke j dzd yJ ded ® .

J szt ul j(tcd@dZzO0dzb. 118) , ) ded 3 dzj 2
o z dzC Odzssy jmipG € dzO ftetsdL s dzt8o, d3jodz fiftg)j , H dai? & 1
% d o ftodfse jten dzsMmisde n . kdfztde W& ts daOdifls
Gl dz wOYdw  edis(iple QUzdzesE ¢ dOdz® (HEB 067 f%HE) o
"f OO (& djd 0,90 4f fFd3 0,0 cRitE B Iz 5 Is Iy W
zstERizZs s d diisteH j ded s, dets dn Hdzvadis g fdz dzd
d eorhj ¢ o jtorndesflsd o' fOHOjIs OBRSteW (
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cOL O 18IS HIS(-13).1 B6 (9 Jtemrdzj 2 YOMmlsd BBBAEZEYFS
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fstedmssmisd d EEzBYdjdgo oLz tafj diistcOdz dzts?2 YOflsd ¢ O da

tiLkzd sOIsr TOKBHR B4 @ B ©tezdd tc ts o5 GodeDdzO
tcdsdzdlstsor 7 IskWOR (9 Otcd Odils \ jldals(tclGsd2! (s
1.120) oz Odzd yj M8y MlsjCzs twWOMIsoa sed
ftedftso jton dzsfisdz R.REfdeBacPL Tso @ON g0 v o &
olststcd RAFME O dzts 9 , cHdz@v O tsigs(n) IS5, dzv § Gtz dH jifsdsul | o
hf OBHdAS%, Md3d C Isedfijdzstpdsd o34 ozl tg dBBB te 4 ) @A I3 ts dzls d |
COsiz@P deddd Ylstsy dets BZOZO d tsded dzj COL 'O
f totsls to.Csdpm@@WY, § dzd dzgsn dzste, Stwdflstse Odzd Is,
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ftodftseo jtom dzlefliztizb dw R fsted MistsMmis! gikzdfjQaBdy
fstetso sd3 1§ tcBORa)O,deMB ot tetsdzed YO ditsMmis: ff sdad L
1¢13 HB80) ,[(s. j. BteBHO MsOO dzj f tetsdzd yO
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s ofjd3 ECOL Odede” di3 d Mls ts eipeffh &dg -~ dsdydz ]
sf tesB ts9 Odzd § d sletste { tetisB fnyEAPls OG RO dafts H
HdelsMisd S d d OdzOded b © ts Idh) st fdefty’ tc o 2z O 0 .
sf totsB ts9 Odg IsOC ) jgj HisH s dzdzdf s gziizh dz® | dfmls ts
ezyygwvyd?2 d vjfdr?2, d dhssydec o L 5dzj

1 4 1 \(4 1 1 1 1 1 1 ‘\{3 l 1
Q3pmz Qgpmz ngs 4 L
¥ Q;3, USQt4 Qggrn r. MeiiaepHasn > 7 3 iQ%
g §Q4 5 b l qu-Z L
B Qjust  @fQiust Y N2 4. ) B e
g 1 o e L0 ° 4 ® o |
. Ry 2 15 il oo s
o ¥ 1 .
s ] 0
14 0 L ;
W e @ ﬂ&nu»?g Cmeptn,
° i Q3
B =4
L]
L
..
L]
L]
| : , L Py
£ 3 > RO A s = — Q4 2563 °
- S '!Qg u«,Qg ® [ ° 3 :Qg 6% ° L]
;Q% 503...01... 62....

t dfRll 1 ZdSls"  cBteifiad tg isteffagg @pC Stej 1 ¢f BO J teswteW did -
dMmilssydzd ¢ spj rigdefsdac [os d2d¥1R2d dz, (" yStse O, 1 kB dded dzO

gjter 3 CtelzyCORd M desdijtcOdizd o dzlsted $FACIOR C
1l jteo jdzjiy, 5028 57 b0 2d2i ) jUBC Oty teBBT i | p@7 dzq 2,
mdztstcd HNEG2NE7T S dfwh dj dimlssydedSd ( sB dgOtelzy j dedd j
sdmdz 2, Misflsqg@z § dzj y (N3BHYdSiMs™ 2 dMistsyded & dzO Ete,
fsfdzj ftcd.d' f(tdsddLdljd ds & o&jnlsi otls]
fs5COLOde’ HBSY sdzded s dz! dz" j 1 dsfplayt€ @dzdttf teds B 45 p @<iran = W -
distsydedsy 5lstctso ONIBCE[dfLvdnd,2 dMistsydzd S &O bktejL |
s sdzL dgv d f j toj d3jcflf odf s hdaf{d fifvs j alz’gRidin] pie0 deidsdsipijlats
i fkd Mdtekze N g2 of MsCHjBdlsdy 2 ( yddAd @ £p 2 aty. gz
CtoC ded dztso r ji Istfj"elsixte@ dats 30 dzd d, o' Wodzj dede j © toj L kzdz
vidzseo dzr | GetSL d&2Oyj dzdvw, dhmf sdz' L tso Odzde’ | ¢iizDL § Ot
stV ydrn dhssyddSse Mslse jlsMisoakztls lsOBdzdyj 1. 1.

ltesB" o9oBH' , (Bl wesudegdiifdzdE s 6 28 § dze tztk
fosOdOdzdL Jicso Odzr o A Jj dzZstcOdz! dzts?2 dzOB B OL
Na, K, Ca d Mg dmfsd L se Ozmpw MY j Slstetsc
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NH4 - j Sstetsdzd A 40Y mMIHCIO3 d CO3 0OdzOdzdL dto
Isddes o Odzed W, Mils GFs®icls de'di spidd d MY sdz! L s OdzMm

it OLectekzL €O 2L jttse d cettewyda dMhilstsyc
mMike h j dzts y dzrdsfgilac @eded € tso O dzdz' -dz@ Is &€ dizjsde'd dgafiztso tSH C
fs ~"ddi3dyud Mtk MohisOask st dd @48 O Mds tc tf Wsc
s tctsB 59 Odzd-"2016 ¢ cPKOyLKhin et al. 2012 s e cddz d Ht
Kiryukhin, 2016; Kiryukhin, Sugroboy, 201§ f§ tcd o sH W IsmZ2; 23; 214,08
2.5;2.6,2.7,2.8d 82Q

10 fJjtedtsH dzO B dz¥ (HYfj tstigfc2j -G dsDAD @D d tsB
1 SHY telz H dzts-&) ] S5 L2)6Q 5B dzOtclz ) § dzts ClafOs dHO® o
MicOo dzj dzde M HOdzeeztzt3d G B L 2 8 ®&F | g SEHAOOSR 3 %
12% MmMtstslse j IsMmise j dzde=O€ § Gz g Iz ) gaflaEl) 23d J ¢ 5 da
G dHtets ¢ Qfetsds@zOHsdzy 6 j 266, tohks p dzd SsSOzO( dafd i} Q, ted]
zojdzduddd) bjdifjweObizter ¢ NddGduopiemogis
HdzW G j 2L j gD, 1.2 gizd ¢ ©dz0

1 sfMmdzj mMarHO M dzw d B tcORHa0BdzdOV1 ., 8
dL dijodd v cdHes-dBdu) BT @GO Gddeipds] Is tc Siow dzuze
GJ2LJ tzEO idtOdz! hs@dg! dzj 2" j 2 G tsded ) j decrgR o § f5
2. 12se)inby &3 j tObkzer 5 -Nad d3ug iF uhdgk d i 2
Gj26g 8dz’ hisjigdrd ¢ © dz® o i dz’ dafiPdzdjy ¢ Sdixfdzy j dzls to
CkdsdzO Hd&W 6j2L jt®O | jddEO®RO (tedm. 2. 12

Il My teBMEyHOj A | fHtesezMmlod Wikt 8¢ 1Y dotd
dzd slstcOy O Is oL Bsy dg" § Md L Sdzdz'ag H =\t
d Htotfdag #C yd C zO. w09 dzj deffyJ MeSid Az dO dz@dsdsLe t
sSlstsBtcOdedg ZL JJa© | J dzd S Odz o Of tej dzj € @ HM J°
tslsB d tc ©Odzd ! fts Isted B ) f s5C OL tdas@gOls
o j dzd ud dzd id ts @@ dzioW OfstctsB On , slstsB tc ©dzdz” n ¢
f tetsB Odzq , s sB e fzdes 3B o] (DB WRGB P . 6 ( Is tizs
SlstcOy Ols! Md L tsdzdz’ dilzlz B dod@iids20 y d B ts ) Is Octe tzy € €
AHtctslsj tedzOdz! dets? frpgmteg W@yd ®dzG jugddg.j 2. 10
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s OBd&ZdJYyoO 2.2 [ Ki rmdjdg,mum&dﬁ@@dlm WZdEHJEZ] sz Cts® KW ¢ s Qdifflsttedm Wdgy j 3n.¢
[ 1. [ cdetswliso d Hte. , 09K 1 - d 3@ iy DG Isdsf)j tc Tts NEaSKOR~ 1300/(5.19.0G10(Si02))-2 7 3 T dNa-
K=855.6/( OG10(Na/K)+0.8573)273 [Fournler 1981])

" dfMistsydsd S ©f CI' | HCOs+CO; SO, Na* K* | ca™ B Sio, | T-NaK | T-SiO,
23(] j dzq)S O dz 831.0 76.5 154.0 | 572.0 | 55.0 | 23.0 | 18.2 | 263.2 | 183 200
30 jteo ) dzj Y 440.0 70.6 1150 | 330.0 | 26.0 | 18.0 | 11.4 | 1925| 163 178
5@t 2)dzts 2 659.0 77.6 138.0 | 460.0 | 46.0 | 13.0 | 18.0 | 248.7 | 188 195
36 & dEzMm 596.0 1250 | 436.0 | 32.0 | 16.0 | 154 | 169.4 | 157 169
29( Odz) 2 567.0 73.7 106.0 | 412.0 | 25.0 | 14.0 | 13.8 | 187.5| 139 176
28 (JGd " 52| 794.0 59.1 163.0 | 555.0 | 37.0 | 23.0 | 22.0 | 231.2 | 148 190
65 (24 d) 823.0 60.8 1440 | 546.0 | 440 | 18.0 | 16.8 | 230.0 | 166 190
19 ( AfsdelsOdg) | 780.0 68.6 92.0 4880 | 57.0 | 180 | 20.0 | 173.8 | 205 171
25 (r j ddyk>y d 868.0 79.0 154.0 | 660.0 | 51.0 | 22.0 | 26.1 | 291.2 | 161 207
26 (|tkdL 5df 809.0 64.0 131.0 | 541.0 | 57.0 | 19.0 | 19.8 | 228.8| 193 189
40 ([BLBar 2] 7020 69.6 106.0 | 482.0 | 36.0 | 18.0 | 17.7 | 223.1| 158 188
46 (4 kZtdwh (| 486.0 54.6 1150 | 3450 | 20.0 | 23.0 | 131 | 179.8| 136 171
63 ()M d&j g 702.0 63.3 1440 | 482.0| 29.0 | 30.0 | 21.0 | 238.1 | 139 192

vOBd&dYO 2.3 [ Ki rAqu’LdquJJrfr]Qeq’tl) SN Ob® X 2 s dddtEtsse (s dzj & O Pydzicdzd d 3] ¢
2007¢ ) tosB' GhtBEOd 6. ). sEd)iet A ids O5z0 dgoabY B ace 2 01 Om] R eSPR ¢ NaKit 01 . U
~ d B3 U et Is] §j te d3tskYriseis1981].

i issud§® © cr F | HCO; | cos” | SO, Na* K* | ca* |Mg* |NH, | SiO, | T-Na-K | T-SiO,
N 17 879 | 562.7 | 148 | 256 | 0.9 | 1104 | 4002 | 30.0 | 19.2 | 1.0 | 09 | 317.7 | 159 214
56 dMmdz 2 )9 633 | 14 | <0.18| 1080 | 0.0 67.2 26.6 | 124 | 41.7 | 39 | 03 | 2176

N 16 829 | 511.2 | <0.18 | 65.9 1642 | 393.4 | 291 | 136 | 39 | 09 | 308.3 | 157 212
54 ( md&zsted| 8.71 | 642.6 | <0.18 | 26.8 | 0.9 | 1027 | 440.8 | 36.8 | 21.6 | 0.7 | 09 | 322.7| 169 215
52 () jtndd 894 | 4941 | 069 | 519 28 | 1751 | 3774 | 231 | 148 | 54 | 06 | 282.3 | 140 205
45 (uvtekzB' | 934 | 1584 | 0.69 | 1549 | 13.8 | 1459 | 2182 | 9.7 32 | 29 | 06 | 247.4| 114 195
50 (1J6xd| 583 | 1.1 | <0.18| 323.3 134.9 | 26.0 3.8 | 106.8 | 26.8| 02 | 116.9

21 (60ojtd| 876 | 846.4| 173 | 586 1.8 | 1349 | 568.2 | 48.0 | 16.8 | 7.8 | 01 | 2905 | 170 207
23(1 j &d)C Odz| 834 | 7944 | 1.3 451 | 06 | 1714 | 554.4 | 49.8 | 180 | 6.8 | 03 | 303.4| 176 210
[ (f ZOH,j dd 828 | 6922 | 1.3 451 | 06 | 2189 | 508.2 | 29.3 | 16.0 | 6.1 | 1.2 | 2433 | 135 194
30 jteo ) dzj y| 8.72 | 4657 | 1.05 | 610 | 0.9 | 1422 | 3421 | 235 | 20.8 | 54 | 1.6 | 220.0| 150 187
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vsOBd&ZdYyoO 2.4 [ s cftw\*sq’.'?dgﬁdm_;q‘r]gl-q’t@ gindeinds10epd ~( od fioligjisdyudgdtStisess o) BBRA 1 GlssBtcOdy ¢ .
(sClsweted ) 2001 tsOdzOdzq’l,GMtansgsa , Jugdzse JOBESp MO | idzddzeo A mMIO @ oK 71 1
~ d d&3d Y JeintS Is( jj te d3tskByriseR.O., [1981].

T dMmilstsyded € O/ pH cr SO,” | Na' K" | Ca™ | NH, | H3BO; SiO, T-Na-K T-SiO,
N 16 9.6 |447.3|153.6|340.4|24.2 |13.6 |<0.1 24.7 183.6 153.6 174.3
N 17 94 |497.0| 134.0|381.3|24.8 | 18.0 | <0.1 66.7 158.8 145.6 164.9
54 ( MdZIS tcd H dz'| 9.4 |600.0|115.2|397.2|35.2 |18.8 | <0.1 29.7 260.0 175.0 198.7
52 (1l jtwrndzd?2)9.6 |454.4|163.2|363.2|22.4 |16.8 | <0.1 50.7 208.4 140.9 182.9
45 (uvtekzs!' ) 10.4 | 127.8 | 144.0 | 208.4 | 9.1 3.6 <0.1 0.3 214.2 112.9 184.8
23 J &zd)€ Odz 8.9 |781.0|163.2|545.2|47.2 |21.6 | <0.1 101.3 175.7 172.6 171.4
21( po jtod2) 9.5 |795.2|153.6|554.3|46.2 |22.4 |<0.1 32.1 180.2 168.9 173.1
M (] &zOHJ dzj y)| 6.7 |681.6|230.4|528.1[29.9 [241 [<0.1 |37.1 214.7 | 133.6 185.0
28 (1 tsdzr hts2)9.1 |667.4| 144.0|460.0|28.7 | 24.5 |<0.1 12.4 139.2 141.9 156.7
N 37 9.0 |497.0| 134.4|344.8|17.0 | 27.7 | <0.1 56.9 102.9 122.3 138.9
3 (1 jtoe jdz y) 9.1 |4615]| 144.0|335.8|245 | 245 |<0.1 | 26.0 171.6 | 156.0 169.9

vsOBd&ZdYyoO 2.5
( @Mmis @) ite2s © dzO dzd
[Fournier R.O., 1981].

d ted-xfdr | dn S HIQ . omddiindsiod ~( od fiEisydgdi tisow of]l BBR 2 GlsSB 6 Odz

[ s ¢ .
L d tc 9 o0k ts orfifdeRdz | a2 , 90 [AM[. rzJlzdde-SiQ,H [-NatKdi dd3du4cﬂfm§lswted31sd34ls

T dMmtsyded S O|pH| CI' | SO |Na" | K* | Ca™ | NH," | HBO; | SiO, | T-Na-K | T-SiO,
N16 89| 469 154 | 362 | 26 15 | <0.1 68 377 154.6 227.8
N17 89| 533 154 | 390 | 29 17 | <0.1 82 401 157.8 233.0
54 79| 695 106 | 470 | 49 14 | <0.1 113 55 192.2 106.5
52 9.1| 479 173 | 360 | 28 20 0.4 32 182 162.1 173.8
45 9.7| 533 154 | 390 | 29 17 | <0.1 82 401 157.8 233.0
23 85| 780 288 | 482 | 49 22 2 117 229 189.4 189.5
21 8.7| 880 146 | 598 | 52 20 | <0.1 88 242 173.1 193.5
M 85| 660 192 | 489 | 33 24 2.3 91 85 148.9 128.5
28 8.8| 660 192 | 489 | 33 | 24 2.3 91 85 148.9 128.5
N37 6.5| 543 96 | 354 | 18 23 | <0.1 68 317 124.8 213.8
3 8.8 | 461 230 | 377 | 44 | 22 1.25 70 172 204.9 170.1
[ s tsdzdzd s j dz! detsj s tetsBtso Odedj © 2012
56 6.8 3 65 21 | 11 30 <0.1| <0.6 319 214.3
RMNISBS . 4 75| 14 | 20 | 15| 3 | 12 | <0.1| <06 | 132 153.5
RMss¢ twkzy.| 6.7 0 44 15 3 8 <0.1| <0.6 135 154.8
46 8.4 449 | 269 | 393| 15 25 <0.1 69 220 186.7
) 5dz0 Nt da| 7.4 | 3 1 | 7] 2| 2 | <01]| <06 | 58 109.0
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d?dsﬁdﬂ dn i@ . gmdmasioed ~( od sy dgdl tses afl &G & G

slstsBteOdzr ¢ .

s
2

s
L

( md dzlsw Bdg) , 9 Odz' -S04 miflaKR 8 d &3d 1 Jaiihts 14 ip 5 A3 skgyriseeR.O., [1981].
- dMlssydzd S O pH | CI' | SO~ Na' K* | ca™ | NHs | HBO; | SiO, | T-Na-K | T-SiO,
N16 9.2 | 411 183 289 33 3 0.9 96 158 201.4 164.5
N17 8.9 | 496 93 342 35 5 0.9 73 141 191.4 157.3
54 8.9 | 638 83 408 42 7 1.0 116 152 191.8 162.1
52 RMlssyded & dzj-H@®MmMesfglasYLosHT o to. | J
45 RMlssyded § dzj-H@®MesfglasYLosHT o to. | J
23 8.6 | 792 141 537 60 12 1.6 84 139 199.3 156.7
21 8.9 | 869 145 571 60 12 0.6 91 151 193.8 161.6
M 85 | 674 296 552 45 10 1.3 93 143 166.7 158.4
28 8.8 | 691 135 486 42 11 1.4 89 148 172.5 160.3
N37 RMIssyded & dmyd L
3 83 | 468 | 137 | 378 | 37 | 8 | 12 | 64 | 143 | 1851 | 158.1
[ s sdzdzdls j &z des] GftsBsoOdedj ® 2013 @
56 7.0 1 84 34 12 18 1.4 6 224 375.0 187.9
46 8.6 | 411 238 319 17 5 1.1 74 141 129.5 157.3
23 84 | 775 200 519 81 23 1.8 93 162 240.5 166.2
] tesls 9.0 | 716 121 507 53 7 1.1 74 69 191.5 117.5
l od d3d yOdedpcjsB O*tsdstisiB'te,0 dzdzOW & Of tej dzj 2013
v OB dzq’ Y KiryuRhin7 2056]. m d d30[ MJ an q’ 2 dndepisOgd A od MgssUdzf Ctsoc of 1 TEGEB 4
f tots O dzO dzd LAJALG tS &6 : tp tslzaﬂdﬁts? ApsRdz! v .gljom2teco Am[] RoOJuG
mMetslse § fr]lsslzBLs ISOBdZd'qJ 1.

[ Ol O Gqu”Q'SLtSJ“tGdZ( pH | HCO; | COs | CI' | SOs | Na' | K™ | ca™ | Mg™ | NH, | HsBO;s| SiO,p.
04.09.2014 23 8.6 67 2 766 231 | 566| 59 | 14 | <0,05 1.6 115 297
04.09.2014 20 8.7 70 7 709 135 | 492 | 61 | 19 0 0.4 72 400
04.09.2014 28 8.8 54 9 695 154 | 468 | 45 | 24 0 1.3 78 332
04.09.2014 21 8.9 52 20 869 173 | 582] 68 | 25 | <0,05 0.1 101 538
06.09.2014 45 9.7 121 59 142 77 | 216| 8 2 0 0.2 19 283
06.09.2014 25 8.5 59 8 787 192 | 570| 57 | 16 | <0,05 0.7 89 284
06.09.2014 46 8.9 41 12 408 231 | 356| 20 | 20 | <0,05 0.6 56 160
06.09.2014 51 4.4 2 301 192 | 207 | 51 | 23 4 19 55 189
06.09.2014 47 8.9 48 13 567 231 | 460| 22 | 35 3 0.6 79 238
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vsOBdZd Yo 2.7 (ftetsHBdyj dadj)

07.09.2014 65 8.0 40 72 67 57 5 20 5 0.1 11 54
27.04.2014 20 8.5 55 5 716 110 | 487 | 47 6 <0,1 | <0.002| <0,28 242
28.04.2014 23 8.5 55 4 808 192 | 590 | 56 7 0 <0.002| 106 183
28.04.2014 23 8.9 41 18 787 196 | 590 | 73 3 0 <0.002| 101 149
v OB dzd y KiryuRhin8Sudrobov, , 2018md d3d yJ M ¢ q’Sppm)‘rjisﬁf]Is@w yqr distsydzdStse 1tsEe] 2 55656 0dr
sdtes ndder @3 dzj §f sMtcj HMiso j difiaists @ dzO dzd 2 € 1 fealz@d@s" G O dzts o
[ OO Gqu”Q'SL‘SJ“dZ pH | HCOs | COy | CI" | SO; | Na*| K* |Ca™ | Mg™ | NH, | HsBO;| T-SiO,
27.07.2015 230 9.3 23 17 837 173 | 587 | 81 3 0.9 124 566
27.07.2015 28 6.7 77 802 163 | 555| 39 | 31 0.3 0.7 103 417
27.07.2015 20 8.8 29 8 709 173 | 502 | 58 5 2.0 97 404
27.07.2015 23 6.7 53 808 178 | 530| 73 | 28 2.5 133 335
27.07.2015 SH 6.3 38 837 158 | 491 | 47 | 37 4.0 35.0 228 286
01.09.2015 23 8.9 49 8 748 192 | 517| 69 | 20 0.6 0.6 108
02.09.2015 28 8.6 46 6 610 192 | 447 | 37 | 22 0.7 80
02.09.2015 28 8.9 33 13 709 192 | 495| 41 | 24 2.4 0.8 102
02.09.2015 28 8.9 33 10 709 192 | 522 41 | 22 0.9 96
02.09.2015 21 9.2 34 20 709 172 | 500| 66 | 22 2.4 0.7 117
02.09.2015 20 8.9 46 10 709 204 | 517 | 52 | 22 1.0 96
02.09.2015 3 9.1 48 10 472 204 | 364 | 32 | 22 0.2 0.4 59
02.09.2015 G-Rv 7.4 23 76 67 55 6 15 3.3 9
03.09.2015 45 9.6 104 10 134 134 | 178 | 10 4 0.0 0.5 193
03.09.2015 G-Lake2 6.8 22 1 38 5 1 15 3.6
03.09.2015 50 5.9 6 404 231 | 321| 15 | 18 16.0
03.09.2015 47 9.2 18 15 560 222 | 436 | 30 | 22 100
03.09.2015 46 7.0 44 128 288 | 181 | 16 16 1.2
ltod d3j yoOdzRyiz sl )jj 2CGo j toekske2-0 GrteH Cd | J QLJE&BWQ@EZ@SH@QLJ Odz0dz ( ¢ Odz! H

SIO2t-5Bh OV Cdpyj delsteOyd™ Si 02 (o CoddsdHdds? Wstdj J LOmMsostj) .
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v OB dzgd.8Q@Kiryukhin, Sugroboy 2018].md d&3d yj MS d ppmtss @y ydr dhistsydzd 6sBHIESE' 2 S5 & O ds'
sds ndde" @3 dzj f sMmtcj HMIso j dzdels tc 5@ dzOigd2 Ldftcdfl ARdE'uS GddOdzsp ¢g) 2 L jJ tese / dMissyded € o
sOBdzdyy 1. 1.

[ Ols O dej létSL 'lj dtzéd( pH HCO3_ CO3_ Ccr 804" Na+ K+ Ca++ Mg++ NH4+ H3BO3 T-S|Oz
23.04.2016 3 7.5 55 479 125 | 364 | 26 | 13 0.3 1.3 56 366
23.04.2016 23 7.8 61 740 154 | 546 | 75 | 12 0.3 1.3 95 440
23.04.2016 28 8.2 55 650 154 | 463 | 47 | 13 0.1 1.3 84 387
31.08.2016 3 8.5 56 5 444 125 | 336 | 34 8 0.1 1.0 62 398
01.09.2016 23 9.1 67 3 724 144 | 517 | 59 3 0.1 1.3 93 588
01.09.2016 239 9.2 37 24 749 154 | 536 | 69 5 0.7 88 420
01.09.2016 21 9.1 40 19 750 144 | 520 | 56 0 0.6 99 416
01.09.2016 28 8.9 38 13 664 144 | 472 | 40 1 0.1 1.0 70 399
01.09.2016 20 8.8 49 9 666 144 | 469 | 48 4 0.7 82 451
01.09.2016 N 37 8.1 62 479 115 | 340 | 30 0 0.3 1.3 71 357
01.09.2016 23 8.8 54 9 721 163 | 516 | 60 3 0.1 0.9 82 535
01.09.2016 28 8.9 53 11 646 144 | 487 | 41 1 0.1 1.0 71 398
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