UccnenoBaHue KavyecTBa BO4b
ManbiX o3ep Xope3ma

AHanus BoAabl B nabopartopumn

baxpugavH HuwoHoB
Hay4Ho-nccnenoBatenbCKMn rmapoMeTeOPOSIorn4eckum

UHCTUTYT

2159 no l1porpamme HATO «Hayka Bo umsi Mupa»

G0 acrivity | The NATO Science for Peace
ted by: | and Security Programme




KayecTBa BoAbl ManbiX o3ep

Llenb:

OnpepeneHne KavyecTtBa BoAbl B Llensx
NCnosib30BaHUA o3ep AnA pbiIboBoACTBA,
pekpeaunun, akBakynbTypbl, Mppuraumm
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O0OBLeKkTbl uccriegoBaHuUA

O3epa Peka Bxoa u Opyrue

() E;l:|)(()‘1 BepyHu (HacocHas
(13) cTaHUuA)
AuwaHpabart (konogeu)
AYuKKyn Amypapbs (BepyHu) JwaHpabat (Bxona) Xomkn6060
nﬁ;;g:;n Amvypapbsa (Kunyak) Xapxubaab (Bxon) (konoaeu)
Swanpabar Amyaapes (MuTHak) Tympek (Bxoa) Lypkyn (konoaeu)
Tvi
Faykkyn  Amypapbs (Yonuw) yupekkyn (konoaew)
Xapxubabakyn KaHan ok.Xagxn6a6a
KowKkynupkyn Xapxunbaba (Bbixoa) Konnekrop ok.Tymnpek
Canuakyn PucoBoe none
Kowkynup (Bbixoa
LLypkyn (Kowkynup) ynup { ) o —
IJJypKynv (AHrnapumk) A4ukKkyn (Bbixon) L e oroyepy
TyMpetty AuwaHpabar
Xutounkyn
HanmaHkyn Xapxub6aba

Tynpek



AHanu3 BoAabl

TpaHcnopTauua
B nabopartopuio

JlaGopaTopHble aHanusbI

PunbTpayus



In situ aHanu3 BoAbI

llonesnlie (in situ) usmepeHusi :
Temnepatypa

pH

MuHepanusauus
ONeKTponpoBOANMOCTb

PacTBopeHHbIN Knucnopon




AHanu3 Boabl B nabopaTtopun

A30T (QMMOHUMUHbIN, HUTPUTHbIN, HUTPATHbLIN, OOLLNI)

(DOCCbOp (pacTBOpUMbIe opTOochochaThl, pacTBOPEHHbIEe

nonudocodarbl, 06WKMN pacTtBopeHHbIN hocdop, odome
nonudocdatbl, oowmun doccop)

AHWNOHBLI (xnopuabl, cynbdaTbl, rMAPOKapooHaThI)
KaTUOHDI (kanbUM, MarHun, HaTpPUN, Kanun)

OOLiune pacTBOpEeHHbIEe BellecTBa

Mectn LUNAObI (OOT v ero metabonutbl, a-FXLUI, y-FXUI)

Tsaxenble meTannbl



AHanus BoAbl B nft1abopaTtopun

NMpuem n xpaHeHme npob BOAbLI
NMNoarotoBka Npod K aHanu3y

[logroToBKa peareHTOB, MaTepuarioB U
obopyaoBaHMA K aHanNu3y

[MlocTpoeHne KannmbpoBO4YHOro rpaduka
[lpoBegeHne aHanNnn3oB

PacuyeT pe3ynbTaTtoB aHanusa
UHTepnpeTaumusa pesynbTaToB aHanu3a



AHanu3 coegMHeHUU a3oTa n
dhoccopa

ObGopyaoBaHue:

CnekTpodOTOMETPHLI
KOK, ®OK n gpyrue




Calibration curve for phosphorus,
20.11.2006

y = 1,1785x + 0,0095
R? = 0,9998

&

0,10 0,20 0,30 0,40 0,50 0,60

mg P/l




AMMOHUN

doTomMeTpuyeckoe onpeneneHme
peakTuBoM Heccnepa

doTomeTpuyeckoe onpeneneHue B Buae
MHOOMEHONOBOIO CUHETO

[loTeHUnomMeTpuyeckoe onpegeneHne c
MOHOCENEKTUBHbLIM 311EKTPOAOM

MeToq OTroHKM C nocrneayrowwnm
dooTOMETPUYECKMM OnpeaeneHnem



AMMOHUN
doTomeTpunyecKkoe onpeaerneHne peakTmBom
Heccnepa (A = 410-425 HMm)

KoHueHTpauna ammoHnnHoro asota 0,05-4,0 mr/n

Mcnonb3yeTtca ougmncTunnmpoBaHHas
besammmnadHaga Boga ans npuroToBreHUs
PacTBOPOB

YcTpaHeHne MellatoLwero BrmsHUA (CerHeToBa
COnb Unn KomnnekcoH lll)

K 50mn npobe nobasnaoT 1 mn peaktnea Heccnepa u
yepe3 10 MMH NpoBOAAT OTOMETPUYECKOE onpeaeneHue



HUTPUTHI

PoTOMETPUYECKMN MEeTOA C cynbhaHnnoBoun
KUCroTon u a-HadptunammHom (A = 520 HM )

KoHueHTpauum HutputHoro asota 0,001 oo 0,6
M/

YcTpaHeHne MeLlatoLLero BINAHNSA B3BELLEHHbIX
BELLECTB U MYTHOCTU (PmnbTpoBaHNE U
pa3baBrieHue)

K 50 mn npobe gobasnatoT 1mn pactBopa
CyNbaHUNOBOWN KUCIMOThI, NepeMeLLlnBaoT, Yepes 5 MUH
nobasnaoT 1 M pacTtBopa a-HadTunammHa n nocne 40
MWH NPOBOAAT (POTOMETPUYECKOE ornpeaerieHmne



HuTpaThbl

doToOMETPMYECKUIN METO C canmumnaToMm
HaTpUs

doTOMETPUYECKNN METOA, C XPOMOTPOMNOBOU
KUCIoTOMU

doTomMeTpuyeckuin meton onpeaeneHus
Nocrie BOCCTAHOBMNEHUS 4O HATPUTOB

MeTo4 C MOHOCENEKTUBHBIM 3NIEKTPOAOM;

CnekTpodoToOMETpPMYECKOE OnpeaeneHmne B
Y®-001acTtu ceBeTa



HuTpaThbl

doTOMeTpU4YeCKMI MeToZ onpeaeneHns nocre
BOCCTaHOBIEHUSA 0 HUTPUTOB

BoccTtaHoBrneHue HUTPATOB KagMnem 0o HUTPpMToB

OnpeaneHne HUTPUTOB € Cyrb(raHNNOBON
KUCIIOTON U a-HadpTunammHom (A = 520 Hm )

KoHueHTpauun HutpaTtHoro a3oTta 0,002-0,5 mr/n

K 100 mn npobe aobasnsoT 2 M pacTBopa XJIOPUCTOro aMMOHUS U
NponycKalT Yepes KaAMUEBLIVN PeayKTop, nepsble 50 Mo
oTbpachkiBaloT, B crieayoLlem 25 M Npobbl onpeaensatoT HUTPUTLI:
nobaenaT 1Mn pactBopa cyrbdaHUIoOBOM KACAOThI, NEPEMELLNBALOT,
yepe3 5 MuMH gobaBnsawT 1 MmN pacTtBopa a-HadbTunammHa u nocrie 40
MWH NpoBoaAT OTOMETPUYECKOE onpeaerieHne

3 onpeaeneHHoro KonnyecTsa HATPATOB BblYUTBIBAKOT KOHLIEHTPALNIO
HUTPUTOB.



HuTtpaTthbl

A




OpTtodhocdaThl

dPoTomMeTpuyeckoe onpeneneHue oprtocdocoarosn

nocne peakuyuu ¢ monmbgaTomM aMMOHUA B cpeae CepHOM
KMCNOTbI, B NPUCYTCTBUUN MOHOB cypbMbl (lll)
BOCCTaHOBJIEHUSA aCKOPOMHOBOW KUCNOTOMU (A = 690 Hm)

YcTpaHeHue MeLlaLEero BANSAHUA NpuMecen

[TpurotoBneHne cmellaHHOro peaktmea (cepHas KMcnora,
MONMbaaT aMMOHUA, aHTUMOHUATAPTPAT Kanus, ackopbmnHoBas
Kucrora)

K 50 mn npobe gobasnatT 10Mn peaktuBa, nepemMeLlmBatoT,
yepes 40 MMH NpoBOAAT OTOMETPUYECKOE onpeaeneHue



Ooo6owmnn cbocoop

PoTomMeTpUvECKoe onpeneneHve c
npumMeHeHUeM nepcynbgara aMMOHUA U
CEepPHOWN KUCIOTbI AN CXKUraHus

K 50 mn TwatensHo nepemelueHHon npobbl npndasnsaoT 1 M cepHOU
kncnotbl U 0,4 r nepcynbara aMMOHUS.

PacTteop knnataTt 30 MuH.

[Tocne oxnaxaeHnsa npubaBnaAlT O4HY Kanso pacTBopa
doeHondTanenHa n pacTBop €4Koro HaTpa Ao NoABNeHusa cnabo-
PO30BOM OKPAaCKW.

PactBop obecuBe4vnBaloT npubdbaBrieHMemM pactBopa CEpPHOW KUCOTbI

[lanee npogoskatoT, Kak onpeaeneHne pacTtBOPEHHbIX
HeopraHn4yeckux optogocdaTos.






OnpeneneHne pacTBOPEHHbIX
BellecTB

OnpepgensieTcsa BbinapnBaHnUeM NpodounbTPOBaHHOW
npo0ObI, BbicylumBaHmem octaTtka npu 1050C go

NOCTOSIHHOMN MacChbl U B3BELLUMBaAHUEM.



OnpeneneHne pacTBOpPEHHLIX
BellecTB




OCHOBHbIE KaTUOHBI
Ca, Mg, Na, K
Kanbuunmn - KoMnrnekcCoHoOMeTpU4eCKnun metoa
MarHum - pacyeTHbIU MeTonA
HaTtpun — nnameHHo-poTOMETPUYECKNU METOA

Kanuu — nnameHHo-cpoTOMETpHU4YECKMN MeToL



OCHOBHbI@ aHUOHDLI

Cl, SO,, HCO,

CynbdaTtbl — TYypOMAUMETPUYECKUN MeTOoL
fmapokapOboHaThbl - oOpaTHOEe TUTpOBaHMe

Xnopuabl — apreHTOMeTpPpUu4eCKnun metopn



XrnopopraHuyeckue nectmuuabl

1 o-FXLI (rekcaxiopaH)
1 V=[EXUIE (MyHOaH)

. ,U,,U,T (AVXHIePANEEHVATPXITIOPMETUIIMETaH))

S AL
- AAE



XrnopopraHuyeckue nectmuuabl

1 SKCTPaKLUVA NECTULNEOB 13 BOAbI rEKCAHOM

i OmgeneHve rekcaHoBoro) Ciod o7 BOAHOo
Chog

1 OYneTKa SKCTPaKTa KOHL. CEPHOW KNCOToM

1 CylliKal SKkCTpaKkTal Had CEPHOKUCHBIMV
HaTPVEM

1 BbinapyBaHWe aKeTpakTa
1 AHauna Ha r[a30BoM XPoMaTorpade
1 Pacyern pesyibianoB



AHanu3 TaxXenbiX MmetannoB

BbinapmBaHmne npoobbl
BOAb! A0
onpenerieHHoro
obbema

AHann3 Ha AAC vnu
NCI1-MC



KoHTponb KayecTBa
N3MepeHun

[1poObl ayonukaThl
[TapannenbHble Npobbl

[1poObI ¢ gJobaBreHnemMm N3BECTHOIo
KoJimyecTBa BelLlecTBa

TOYHOCTb KanMbdbpoBOYHOU KPUBOWU
AHann3 ctaHgapTHbLIX pacTBOPOB



~ KoHTponb KayectBa

~ Adyb6nukar

0.1641/0.1520

2.1063/2.7023

Mapannenb- 0.2566/0.2536
Hble NPOoOLI

0.0796/0.0764
MeTton 99.40%
noodaBku 98.92%
AHanus

0.0088/ 0.2054/ 0.0193/0.0154
0.0097 0.2182

0.0328/ 0.0028/ 0.0195/0.0201
0.0307 0.0027

0.0025/ 0.0032/ 0.0032/0.0036
0.0026 0.0028

0.0077/  0.0360/ 0.0050/0.0048
0.0073 0.0311

97,5% 98.68%

92,5% 99.52%

101.3%

101.5%

cTaHOapToB

0.0232/
0.0223
0.0331/
0.0353

0.0319/
0.0298

97.6%
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