Conemep TDS-3

AHanuzaTop obLell MUHepanmsaumm

MHCTPYKLUMA N0 UCNO/Ib30BaHUIO

KO

OHOAWMEOTOPE KJOYeCTEOd BOOH

BBEAEHUE

Mpu6op TDS3 npeaHa3HaueH AsiS U3MEPEHUs YPOBHSA obLlel MuHepanu3auum (ConecoaepXxaHus) u
TeMmnepaTypbl BOAbI.

MuHepanusauma npeacTaBnseT Ccoboi  CyMMapHbIi  KOMMYECTBEHHLIM  MOKasaTeNfb  CoAepXaHus
pacTBOpeHHbiXx B Boge BewectB (TDS — total dissolved solids). 3ToT napameTp Takxke Ha3biBalOT
coAep)xaHMeM PpacTBOPUMbIX TBepAbIX BelecTB WM 06WMM conecopepXaHMeM, Tak Kak
pacTBOPEHHbIE B BOAE BELLECTBA HaxoAsiTca MMEHHO B Buae conen. K uncny Hanbonee pacnpocTpaHeHHbIX
OTHOCSITCS HeopraHuyeckne conn (B OCHOBHOM 6ukapboHaTbl, Xnopuabl U CynbdaTbl KanbuUus, MarHus,
Kanusa n HaTpus) U HebOMbLIOE KOIMYECTBO OPraHNYecKMX BELLECTB, paCTBOPUMbIX B BOAE.

YpoBeHb conecogepxaHusi B BoAe OOYC/OBNEH KayecTBOM BOAbl B MPUPOAHBLIX MCTOYHMKAX (KOTopble
CYLLECTBEHHO BapbMPYKOTCS B PasHbIX FeONIOrMYECKUX PErMoHax BC/IEACTBME Pa3/IMYHOW PacTBOPUMOCTY
MuHepanoB). Kpome npupoaHbix akTopoB, Ha 06wyl MuHepanu3aumilo BoAbl 60nbllOe BAUSIHWE
OKa3blBalOT MPOMbILLIEHHbIE CTOYHbIE BOAbl, TOPOACKWE JIMBHEBbLIE CTOKU (0CO6€HHO Korga cosnb
ncnonb3yeTtcs ans 6opbbbl ¢ 06n1egeHeHMeM 40Opor) U T.1.

MpuvHuMn geicTBua TDS3 0CHOBaH Ha MPsSIMO 3aBMCMMOCTU 3/IEKTPONPOBOAHOCTM pacTBopa (CuIibl TOKa B
NMOCTOSIHHOM 3/1IEKTPMYECKOM MoJie, CO34aBaeMOM 3feKTpodamMmn npubopa) OT KonM4yecTBa pacTBOPEHHbLIX B
BOJE BeLLECTB.

MokazaHusa npubopa BbipaxatoTcd B ppm (parts per million — yacTuy Ha MUAAWMOH) WM B Mr/n - 1
ppm=1mr/n.

OBJIACTb MPUMEHEHUA

e U3MepeHMe YPOBHSI COAepXkaHusl Conel B BOAOMPOBOAHOM BOAE, MUHEpanbHOW BOAE, CKBAaXXMHAX,
Konoauax, aksapuymax u 6acceiHax;

e oueHka xectkoctn (dH, f, MMONb/NUTP, Mr-3KB/N) BOAONPOBOAHOW BOAbl B CKBa)MHaX, KonoAauax,
aKkBapuyMmax u bacceiHax;

e OLEHKA XXECTKOCTV BOAbI A7st 6bITOBOW TEXHUKM (CTUPASbHbIX, MOCYAMOEYHbIX MaLLUMWH);

e rnpoBepka 3(PheKTUBHOCTU paboTbl ObITOBLIX OUUCTUTENbHLIX CUCTEM, paboTaloWmMX MO MpUHLMMIY
obpaTHoro ocmoca (RO);
nposepka 3 deKTMBHOCTM paboTbl 6biITOBLIX hrnnbTpoB (bapbep, bputa).
n3MepeHue TemnepaTyphbl B ntoboit xuakoctv ao 80 rpaaycos no Lienbcuto.

NEPEA HAYAJIOM U3MEPEHUW

[ns noBbIWEeHNA TOYHOCTH VI3Me|Z)EHVIl‘;1 BCeraa VICI'IOJ'Ib3YVITE YUCTYIO EMKOCTb.


http://ecounit.ru/
http://tdsmeter.ru/feed_5.html
http://tdsmeter.ru/feed_5.html
http://tdsmeter.ru/feed_3.html
http://tdsmeter.ru/feed_3.html
http://tdsmeter.ru/feed_2.html

PABOTA C NPUBOPOM. NPOBEAEHVUE U3MEPEHUM

N3MepeHue o6Lieit MMHepanu3auum Boabl

1.CHuUMUKTE KONMa4oK.

2.Bknounte npubop, Haxas knasnwy ON

3.0nycTUTE HUXKXHIO YacTb Nprbopa B EMKOCTb C BOAOM.

4.[lns U3MepeHns TeMMepaTypbl XUAKOCTM HaxmuTe kHonky TEMP. [ns Bo3BpaTa K pexumy WU3MepeHMuit
YPOBHSI MMHEpanu3aumm, HaxkmumTe cHoBa KHonky TEMP.

5.M3MepeHuns ocyulecTBnsnTe B TedyeHue 15 cekyHa, nocie 4Yero He BbiHMMasi Npubop M3 BOfbl, HAXMUTE
KHornky HOLD.

6.CunTaiTe nokasaHus npnbopa v NPoOBEANTE OLIEHKY NP MOMOLLM NpUIaraeMom WKabl (CM. HUXE) Ans
OLIEHKN U3MEPEHUIA,

7.CTpsSIXHUTE OCTaBLUYIOCS BOAY, MPOTPUTE NPMBOP CyXoW TPAMKOW M 3aKpONTe KOMMAYoK.

PekoMeHAyeTCA NpOBOAUTL HECKO/BbKO 3TAMoB U3MEPEHWUIA. 33 OKOHYATENbHbIM pe3ynbTaT 6epercsa cpeaHee
3HaueHue.

OLeHKa YKeCTKOCTH Boabl'

EAMHMUBI M3MepeHMsi XXeCTKOCTM BOAbl B PasfMYHbIX CTpaHax pasHble. Hambonee pacnpocTpaHeHHas
eavHunua — Hemeukuid rpagyc dH.

ANns oueHKM obLiel XeCTKOCTU BOoAbl, NoKasaHusi npubopa npeobpasyiiTe B COOTBETCTBUM CO CeayoWmnM
npaBw/IoM:

1 dH (HeMeuknii rpagyc) = 17.8 ppm
1 f (®paHuy3ckuii rpagyc) = 10 ppm
1 mr-aks/n = 50.05 ppm

TEXHUYECKUE XAPAKTEPUCTUKU

e [IManasoH M3MepeHuit MMHepanusauun (conecoaepxanns) 0 - 9990 yacTuu Ha MUIAMOH (Mr/n)
e OueHka obuiel xectkocTv Boabl 1 dH = 17.8 ppm, 1 f = 10 ppm, 1 mMr-3ke/n = 50.05 ppm
e [lnanasoH mamepeHuit TemnepaTypbl 0-80C

e LleHa peneHus 1 yactuua Ha munnnoH ana TDS, 1 rpagyc C ana TemnepaTtypsl

e [lorpewHocTb +/- 2%

o KoaddpunumeHt koHsepcun NaCl (cpeaHee 0.5)

e  BCTpOEHHbI CeHCop A1 aBTOMaTUYeCKON KoMneHcaumm TemnepaTypbl (0T 1 go 50C)

e [InTaHue: AKKyMynaTopHble 6aTapemn 2x1,5 B KOMMnekTe

e [IpoaomxunTenbHOCTb paboTbl cebie 1000 YacoB HENPEepLIBHOMO UCMOMb30BaHUS

e Pasmepsbl 15.5x31x23MM

e Bec765Tr

FAPAHTUWHBIE OBABATE/IbCTBA

[apaHTHs 6 Mec.

MponssoanTenb: HM Digital Inc, Pecn. Kopes

Ten. +7 (495) 150-16-00, +7 (800) 500-50-20, e-mail: info@ecounit.ru, www.ecounit.ru

LLITamn Mara3uHa [aTta npogaxw:

1 o
Metoa w3MepeHus obLien >xecTtkoctu Boabl Mo 3JIEKTPONPOBOAHOCTN MNO3BONAET COCTAaBUTb TOYHOE

npeacTtaBneHne 06 obLLen XeCcTKOCTM BOAbl B TOM C/lyyae, ecyiv BoAa He NoAcanvBanach NoBapeHHOMN COMbio
W He perynuposanack pH cpeacteamMu Tuna pH-MuHyC, pH-naC 1 ApyruMmM KUCI0TaMu U LLenoYamm.


http://www.ecounit.ru/

roPAYASA INHNA

Ecnv y Bac Bo3HMKM BOMpPOCk! Mo paboTe ¢ npnbopoM, npockba obpallaTtbcs no TenedoHy ropsyen MMHum
+7 (800) 500-50-20, nn6o uepe3 NHTepHeT-cant WWW.ECOUNIT.RU

LWWkana AnA oueHKN U3MepeHNA

TDS in parts per million (PPM) |T0tal Dissolved Solids - Oﬁmee 4MCno paCTBDpeHHblx YACTUL, B SKMAKOH cpe,qe (ppm wunu Mrfn)

o 50

Hard water (170)

L Il
|

Ideal drinking water

Matqmally acceptable Unp!easam water from The EPA's maximum

from reverse osmosis, Taxenaa eoga Ha rpanu the tap or mineral springs contamination level
deionization, Acceptable water from AONYCTUMOro HenpuatHaa B0Aa U3-NOA KpaHa Mau

microfiltration,
distillation, etc.

carbon filtration,
mountain springs or

Average tap water

MHUHEPANEHEBIX UCTOMHUKOE

T

1

aquifers
Mpuemneman eona nocne
YroNBHOW PUABTPALMM, U3
TOPHBIX UCTOMHWKOE

MakcumaneHbIi
YpOBEHb
3arpAZHEHUA BOAEI
{no AaHHEIM EPAY)

WMaeansHaa
NUTLEBaA BOAA
nocne 4eMoHUsauum,
MUKPODUALTRALMK,
OUCTUANALMA U T.4.

Mpuemneman eoga M3-Nog BOAONPOBOLHOMD
KpaHa

* Environmental Protection Agency - aMepuKaHCKaa OpraHuzauna no 3aluTe 340p0BbA M OKPYKALWEeR cCpeabl

NMHOOPMALIMOHHBIE NMPUJTOXXEHUA

Knaccndpmkaumsa MmHepasibHbIX BO4
C TOYKM 3peHunsa rmapoxmMmnun, No cteneHn MUHepannsaumn, BoAbl AENATCA Ha.

- NpecHble - obllee coaepxaHue conei ao 1 rp/n
- CONoHoBaTble -1-3 rp/n

- 3aconeHHsble - 3-10 rp/n

- coneHHble - 10-15 rp/n

Mo Knaccubukaumm NPUHATON B 6aNbHEONOrMK, BOAbI AENATCSA Ha Tpu 6o/blune rpynnbi,

1. CronoBas Bopa.
2. JleyebHo-cTONOBas BoAA
3. JleyebHas Boaa.

CronoBas Boaa

ConecogepxaHue (0bwas MuHepanusauus), ao 1 rp/n.

Bronornyeckn akTUBHbIE MUKPOKOMMOHEHTLI: B HEBOMbLIMX KOMYecTBax 1oa, 6op u ap.

MponcxoxxaeHune: HaTypasnbHble MMHepasbHble BOAbl, A06bITble U3 eCTeCTBEHHbIX MPUPOAHbLIX UCTOYHUKOB"
PacnofioXXeHHbIX Ha rnybuHe 200-300 M, WK XXe UCKYCCTBEHHO MUHEPanuU30BaHHble BOAbl C aHANOMMYHOW
KOHLIEHTpaLweit conen.

MokazaHusl K NPUMEHEHMIO: MOXHO YNoTpebnsTe 6e3 orpaHnyeHuii, neyebHbIM eincTBUEM He obnajatoT.

B 3Ty rpynny MuHepanbHOM BOAbl MOMAaAalOT MCKYCCTBEHHO MMHepanu3oBaHHble "BoHAKBA" M "AkBa
MuHepane" M3 oTeyecTBEHHbIX MAapOK MOXHO HasBaTb MOAMOCKOBHYIO "MockoBMIO", KOCTpOMckol "CBATOM
UCTOYHUK", BnaaMMumpckyto "CennBaHoBCKY0", caMapckyto "PaMUHO", MOAMOCKOBHYIO "CeHexcKyio".

Jleue6HO-CcTONOBAA

ConecoaepxaHue (o6Las MruHepanusaums): ot 1 go 10 rp/n, a Takke C MeHbLLIEN MUHEpPanM3aLmneN,
Buonornyeckn akTUBHblE MUKPOKOMMOHEHTbI: COAEPXATCS B KOMMYECTBE, HEe Hmxe 6anbHeonornyecknx
HopM (B Mrp/n); »xene3o - 20, Mblwbsk - 0.7-1.5, 6op - 35, kpeMHuit - 50, 6pom - 25, oA - 5, yrnekucnbii
ra3 He meHee 500 mMrp/ky6. Tak e cogepxaT 1 opraHuyeckme Belectsa He 6onee 10 Mrp/ky6.
MponcxoxxaeHune: HaTypasibHble MUHEpasibHble BOAbl, A0ObITbIE N3 €CTECTBEHHBIX MPUPOAHLIX MCTOYHWUKOB.


http://www.ecounit.ru/

MoKa3aHWs K MPUMEHEHMIO: MO peKoOMeHAaUMKN Bpaya, B KayecTse sie4ebHO-NpodunakTmyeckoro cpeacrtaa.
OpHako cnaboMMHepanun3oBaHHble Ne4ebHO-CTONoBble BOAbI MPU HeCcUcTeMaTUYeCckoM ynotpebneHnn moryt
MCMONb30BaTbC B KayecTBe CTOMOBOro Hanutka (Kak, Hanpumep, "bopxomun", "EcceHTykm N2 4",
kucnosoackuii "HapsaHn", "KapauuHckas"), HeorpaHMUYeHHOE MpPUMEHEHWE MOXET MPUBECTU K HapyLIEHWUIO
coneBoro 6anaHca B opraHu3Me 1 K 060CTPEHNIO XPOHUYECKUX 3a60/1eBAHNIA.

JleuebHas Bopa

ConecoaepxaHue (obLas MruHepanusaums): ot 10 ao 15 rp/n, a Takke C MeHbLUEN MUHEpann3aUmnei.
MponcxoXaeHne: HaTypasbHble MUHEpPasibHblE BOAbI, A00bITbIE U3 €CTECTBEHHbIX NPUPOAHbLIX NCTOUYHMKOB,
Bronormyeckn akTMBHbIE MUKPOKOMMOHEHTHI, MOBbILLEHHOE KOMYECTBO Mbilbsika, 6poMa, 6opa, hoga uam
ap.

MokasaHusl K MpUMEHEHUIO: M3-3a 6ONbLIOr0 CoAepXXaHusl conelt neyebHble BOAbI He NOAXOASAT Anst
YTOHEHUS Xaxxabl OHW MPUMEHSIIOTCS TOSIbKO MO WMHAMBMAYASIbHOMY Ha3HAYeHWO Bpaya WM NpoAatoTcs B
anTekax.

OeneHune no Knaccy

B 3aBMcvMOCTV OT npeobnagatowero MoHa, Aa XMMMYeCcKkoMy COCTaBy MUHepasibHble BOAblI NMPUHATO AeNnUTb
Ha TpwW Knacca:

- rngpokapboHaTHble (kapboHaTHbIE),

- cynbdaTHble,

- XN0puaHbIe.

BONbLWWHCTBO MWHEpasnbHbIX BeA, MMEIOT C/OXKHYI0, CMelallylo CTpyKTypy (XnopuaHo-cynbdaTHble,
rmapokapboHaTHO-CybdaTHbIE U T. A4.).

Kaxabli1 knacc, no npeobnajatoieMy KaTMOHy AeNAT eLle Ha TpY rpynmbi:

- KanbuWeBble BOAbI,

- MarHveBble BOAbI,

- HaTpuWeBble BoAbl (B 3Ty rpynny BOAY OTHOCAT MO CyMMapHOMY COZEPXKaHMI0 MOHOB HAaTPUSt U Kanus).

YTo Takoe »ecTKOCTb BoAbl? Knaccudukaums Boabl NO KAACCY KECTKOCTHU

Pa3fiMuHbIii CyMMapHbIN YpOBEHb pacTBOPEHHbLIX B BOAE cosel kanbums Ca u MarHusi Mg xapakTepusyeT Tak
Ha3blBaeMyHo 06LLYI0 XeCTKOCTb BOAbI.

MmapokapboHaTbl MarHuMs M kanus obpasyoT KapboHaTHYHO (BpeMEHHYI0) XXECTKOCTb, KOTopasi MOHOCTbIO
YCTPaHSIETCH NPU ASIMTESIbHOM KUMSYEHUWM BOfbl, HO MEPEXOAUT B HEPACTBOPMMBIN OCAAOK C BblAENIEHMEM
YrNeKncnoro rasa.

HekapboHaTHas eCTKOCTb MK ocTaTovHas obLias eCcTKOCTb BOAbl OCTAETCs U SBNSETCS KOHTPO/IMPYEMbIM
W perynnpyemMbiM napamMeTpoM CUCTEM BOAOMOArOTOBKM KOTI0BOW MMM NOANUTOUHON BOAbI.

HaneT unm Hakunb Ha NOBEPXHOCTAX TEMI006MeHa, PaBHO KaK W YrNIEKUC/bIN a3, BeAylUiA K UHTEHCUBHOM
KOppo3uM MeTansioB, SIBASIOTCS (haKTopaMu, CyLWEeCTBEHHO BAMSIOWMMKU Ha 3(hdEKTUBHOCTb MapoBOro
obopyoBaHuUs, Mpexae BCEro MapoBblX KOTIOB. [lo3ToMy rnybokoe yMmsiryeHue Bogbl Tpebyert
MocneayloWero yaaneHus obpasylolwerocss YrfieKUcioro rasa W yaaneHus HepacTBOPUMbIX — COJEN.
Yrneknucnblii ra3 BbICBOBOXAAETCS NpU HarpeBe BoAbl M yAanseTcs BO3AyxooTBoAamu. Ero Hanuuue
KOHTPONMPYETCS MO  pacrpefeneHuto  TemrnepaTypbl Ha MOBEPXHOCTM MaponpoBofa, Hanpumep.
HepacTBOpUMbIE CONM yAANSIOTCA M3 CUCTEM MEPUOAMYECKON NPOAYBKOM KOT/OB, WX COAEPXaHWe B BOAE
KOHTPONIMPYETCS AaT4YMKaMM 3N1EKTPONPOBOAMMOCTH.

CBoicTBO BOAbI OMbIBaTh NOBEPXHOCTU, HE OCTaBNAA HaNl€Ta, XOpOoWo WU3BECTHO B 6bITy. Msrkas Boaa
XOpOLWO MbITUTCA, U NOCNIE HEE OCTAETCA TOJIbKO €CTECTBEHHbI COoM XXupa, BblAENSIEMbIN NOBEPXHOCTHbIM
C/NOEM KOXMW.

Mpwn )KECTKOW BOfe OCTaeTcs oulyleHme HEKOTOpOoro A0NOHUTENNbHOIoO HEECTECTBEHHOIO NMOKPOBA.

N3mepsieTcs obLas »ecTKoCTb B pPa3HbIX CTPpaHax B CBOUX €AnHuLax:

- ppm (unm mr/nntp) CaCO3;

- dH (HeMeuUKui1 rpagyc XecTKocTh) - FepMaHus;
- f (dbpaHUy3cKuiA rpaayc XecTkocTu) - GpaHuus;
- MI-3KB//.



MpW >KECTKOCTM A0 4 Mr-3KB/N BOAA CUMTAETCA MSATKOW;
OT 4 00 8 Mr-3KB/n - CpefHeN XeCTKOCTH,

oT 8 10 12 Mr-3KB/N - XECTKOW;

cBbllle 12 Mr-skB/n - 0co60 KECTKOM.

CoOoTHOLLEHNS MexXAy eANHULLAMM XKECTKOCTU BOAbI NPUHATBI CneaytoLlme:

1 dH (Hemeukuit rpaayc) = 17.8 ppm
1 f (dpaHuy3sckuii rpagyc) = 10 ppm
1 mr-ake/n = 50.05 ppm

BnusaHue BoAbl U pacCTBOPEHHbIX B HeHn BellecCcTB Ha OpraH1M3M 4yesioBekKa.

Ponb BoAbl B OpraHM3Me 4yesioBeka

Yenosek coctonT 13 Boabl Ha 70-80%; MO3r yenoBeka - Ha 85%; aMOpPUOH - Ha 95%); MeHbLLe BCEro BoAbl B
koctax - 30%. Boga - OCHOBHOW pacTBOpWUTENb B YENIOBEYECKOM OpPraHM3Me, B Hell NMepeHocaTcs Bce
BeWecTBa - conu, kucnopod, ¢depmeHTbl, ropMoHbl. MO3TOMy BCe BellecTBa, BblpabaTbiBaeMble HalUM
OpraHM3MoM, BOAOPaCTBOPUMbI. py pacTBOPEHMM BELLECTB OYEHb BaXXKEH XMMWUUECKMI COCTaB BOAbl, Bedb
yeMm 6o0sblue MOCTOPOHHUX MPUMECEN B BOAE, TEM XYXX€ OHa pacTBopsieT BellectBa. (Hanpumep,
BOAONpPOBOAHAs BoAa Ha 1/5 yacTb yXXe 3aHsiTa NOCTOPOHHUMU MPUMECSIMU U YESI0BEKY OCTaeTCs TONbko 4/5
OT BbINUTOro 06bema).

Copepxawumecs B BOAe OpraHMYyeckme CoefUuHEHUs U UX BO3AeiCTBME Ha OPraHu3M YyesioBeKa
Bce opraHuuyeckme coeAuHeHUsl, HaxoAsLmecs B BOAE, MOXHO YCIOBHO pa3fenuntb Ha Menkue (pasmep
Mosnekynbl - MeHblwe 100 knnogansToH) U KpynHble (pa3mep Mosnekynbl - oT 100 kunoaanbToH). Hanbonee
OMacHbl AN1s YenioBeKa KpyMmHble OpraHn4yeckme coeauHeHusl, KoTtopble Ha 90% SBRSOTCS KaHueporeHamu
unn MytareHamu. Hambonee onacHbl XnOpopraHuMdeckue coeanHeHus, obpasylowmecs npu KUnNsyYeHuu
XNOPUPOBaHHOM BOAbl, T.K. OHW SIBASIOTCS CWIbHLIMW KaHLEpPOreHaMmu, MyTareHaMu W TOKCMHaMM.
OcTanbHble 10% KpYMHOM OPraHuWKK B JIyYlIEM Cly4Yae HeUTpasibHbl B OTHOLLUEHUWM OpraHu3ma. onesHbixX
ANl YenoBeKa KPYMHbIX OPraHUYECKMX COEAMHEHWI, PacTBOPEHHbIX B Bofe, Bcero 2-3 (310 (epMeHThl,
HeobxoaMMble B OYeHb Manblx A03ax). Bo3gelcTBMe OpraHUKM HauMHaEeTCs HEMOCPEACTBEHHO MOCNe NUTbLS.
B 3aBMCMMOCTM OT [03bl 3TO MOXET 6bITb 18-20 AHEW unn, ecnm ao3a 6onbluasi, 8-12 MecsueB.

Copepxawmecs B BOAE MOHbI TSXKeJbIX METAJIZIOB U UX BO3AEUCTBUE Ha OpraHM3M uyesioBeka
Tsbkenble MeTannbl, NONaAas B Hall OpraHu3M, OCTAlOTCS TaM HaBCerga, BbIBECTU MX MOXHO TONbKO C
nomoLlbto 6enkoB Mosioka M benbix rpubos. [ocTuras onpeaeneHHOM KOHLEHTpauuM B OPraHuM3Me, OHM
HaYMHAIOT CBOE NyOUTENbHOE BO3AEWCTBUE - BbI3bIBAlOT OTPaBleHMs, MyTaumMn. KpomMe TOro, YTo caMu OHWU
OTPaBNSAOT OPraHM3M YenoBeKa, OHU eLle M YNCTO MEeXaHWYECKM 3aCOopsoT ero - MOHbI TSXKENbIX MeTansoB
0CeAatoT Ha CTEeHKaX TOHYaMLWMX CUCTEM OpraHM3Ma W 3acopsitoT NOYeYHble KaHasbl, KaHasbl NeYeHu, TakuM
06pa3oM, CHmxas UNBTPAUMOHHYIO CMOCOBHOCTbL 3TMX oOpraHoB. COOTBETCTBEHHO, 3TO NPUBOAUT K
HaKOMJIEHMIO TOKCMHOB M MPOAYKTOB >XM3HEAESTENbHOCTU KNETOK Hallero opraHusMa, T.e. CaMoOTpaBfieHue
opraHusMma, T.K. UMEHHO MNeyeHb OTBeYaeT 3a nepepaboTKy SAOBMTLIX BELLECTB, MOMaAalolMX B Hall
OpraHusM, U NPOAYKTOB XWU3HEeAESTENIbHOCTM OpraHM3Ma, a MoYKM - 3a UX BbiBeAeHMe Hapyxy. K TsxenbiM
MeTannam otHocsaTcs Pb (cBuHed), Al (antoMuHmuin), Mn (MapraHeun), Si (kpemHuin), Fe (xkeneso), Se (ceneH),
Zn (umHk), Hg (pTyTb), Cd (kagMuit).

MapraHew 3a6vBaeT kaHanbLbl HEpBHbIX KeToK. CHMXaeTcs NpoBOAMMOCTb HEPBHOMO WMMMyNbCa, Kak
CneacTBMe MOBLILAETCA YTOMASEMOCTb, COHIMBOCTb, CHMXaeTcsa ObiCTpoTa peakumu, paboTocnocobHOCTb,
nosABNAIOTCA rOMOBOKPYXEHUE, AenpeCCUBHbIE, NOAaBJIEHHbIE COCTOAHUA. OcobeHHO onacHbl OTpaBneHuna
MapraHuem y aeter u 3M6pUOHOB (Korfa XeHwwuHa 6epemeHHa) - npuBoauT K uamoTuun. U3 100 petewt,
MaTepu KOTOpbIX BO BpeMs 6epeMeHHOCTM NOoABEpPrniucb OTpaBfeHM0 MapraHueM, 96-98 poxpgatoTcs
nanoTamu. Ectb Takke TEOPUA, YTO TOKCMKO3bl Ha paHHUX U NO3AHUX CPOKaXx 6epeMeHHocw| BbI3blBAOTCA
MapraHueMm. B BogonpoBogHon Boae - M36bITOK MapraHua. Kpome Boabl MapraHel, COAEpXMUTCS B BO34yxe
M3-3a NPON3BOACTBEHHbLIX BbIGPOCOB. B npupoae MapraHel 3aTeM HakanausaeTcs B rpubax M pacTeHusix,
nonajgasa, Takum 06pa30M, B MuLly. MapraHeu, NOYTU HEBO3MOXHO BbIBECTU U3 OpPraHM3Ma, O4YeHb TAXENO
ONarHoCTupoBaTb OTpaB/iEHNUE MapraHUueM, T.K. CUMNTOMbI o6u.u/|e n npucywm MHormm 3860)'IeBaHVIF|M, Yaule
e BCero 4enoBek NpocTo He obpallaeT Ha HUX BHUMaHWS.

ANIOMMHMIA TaK e OKas3blBaeT obllee OTPaB/ISAIOLLEE U 3acopsiollee AENCTBUE HA OpraHM3M YesnoBeka. B
BOZIONPOBOAHON BOAE €ro U36bITOK CBSA3aH C TEM, YTO MU3/MLLKK XXENe3a Ha Boao3abope yaansioT CynbdaTom



anoMUHKS. Pearvpysl C MOHaMK enesa, CynbdaT aNloMWHUSI OAeT HepacTBOPWMMbIN OCAAoK, B KOTOPbIN
BbINAZAEeT, B NPUHLMMNE U XKENE30, U allOMUHUIA, HO B PEANIbHOCTU B BOAE OCTAETCS U XKENE30, W antoMUHUIA.

CeneH He cofepXuTcs B npupoaHoi Boae HoBocubupcka. CeneH, HEOGXOAMM YeNoBEKY B OYEHb MaslbiX
[03ax, Npy ManeiilleM MpeBbILEHUA A03bl OH MPEBPALLAETCA B KaHLEPOreH, MyTareH U TOKCMH. YenoBeky
MOXXHO 6€30MacHO BOCMO/HUTL HEAOCTATOK CE/leHa C MOMOLLbIO CreunanbHbiX MUHEPAbHBIX KOMM/EKCOB;
CeNeH TakXKe COAEPXXMTCS B MOPCKOW KanycTe.

XXene3o 6biBaeT B Npupoae B TpeX COCTOSIHUSIX - MonekynspHoe >xene3o FO(koraa oHo kyckom), Fe2+ -
HeobxoaMMO B OpraHmM3Me 4esioBeka Kak NMepeHocUmK Kucriopoga (B mMonekyne remorsiobvHa 4 noHa F2+) n
F3+ - BpegHoe Anst YenoBeKa - OHO M eCTb pXXaBuMHa. XKene3o HeobXOauMO OpraHu3My 4enoBeKka, HO
TONbKO B OMpeAeneHHoW nporopumn M B BMae MoHa F2+. B BoaonpoBoaHON Boae 60MblUON M3ObLITOK
enesa, T.K. B NpupoaHoin Boae HoBocnbmpcka ero MHOro, MNitoC pxkaBble Tpybbl, MO KOTOPbLIM TEYET BoAa K
notpeburenam.

Kanbuuit HeobxoaMM B OpraHM3Me 4esnoBeka A/l CTPOEHMsI KOCTHOW TKaHM (3y6bl, KOCTM), MbILLEYHOM
TKaHM (MblWUbl, MbilLA cepaua), NoaAepXKaHUs MpoBOASWEN (YHKUMM HEepBHOM TkaHW. Mpu un3bbiTke
KasbLUMi HeWTpaneH No OTHOLWEHWUIO K OpraHuW3My 4YesioBeKa, OAHAaKo, 3TO CHMXKAET KayecTBO BOAbl - COMM
Kanbuus 06pa3yloT HakuMnb U MyTHOCTb BOABI.

MarHui HeobxoamMM NS HOPManbHOM AEATENbHOCTU HEPBHbIX KNeTok. OAHAKO, ero KONMYeCcTBO B BOAE
AOMKHO OblTb OFPaHMYEHHO, T.K. MpW M3bbITKE OH AENCTBYET Ha noaobue MapraHua - 3acopsieT KaHasbLpbl
HEPBHbIX KNETOK, TONIbKO OH MEHEE aKTUBEH W MpPOLLE BLIBOAUTCS M3 OpraHM3Ma.

Kanumii Takke HeobxoauMM Ansi HOPManbHOMN XU3HEAEATENbHOCTU OPraHv3Ma, T.K. SIBMSIETCS KOMMOHEHTOM
Kanuin-HaTpueBoro Hacoca. Kanui-HaTpueBbIi HacoC - 3TO CTPyKTypa Ha MeMbpaHe KaXzaoW KNeTKw,
bnarogaps KOTOpOW B KNETKY NMPOHMKAIOT BELLECTBA M3 MEXKIETOUHOW XUAKOCTU, @ U3 KNIETKU BbIBOASTCS
NpoayKTbl ee >wu3HeaesTenbHocTU. Kpome TOro, OCOGEHHO BaXKeH Kanun Ansi CcepAaeqHO-COCYAMCTOM
[EeSITENIbHOCTU, T.K. OH HOPManu3yeT AaBneHue KpoBu 1 paboTy cepaua.



