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BBEAEHME

Mpu6op MoHutop DM2 npepgHasHaueH AN M3MepeHUsl YpPoBHA 06Lllell MWHepanu3auuu
(conecoaepxaHusi) 40 M NOCNE OYUCTKM B MarmcTpanu OYUCTUTENbHOM CUCTEMBDI.

Ha ocHoBaHMWM MokasaHWi M3MepeHusi Mpubopa MOXHO AenaTb BbiBOA B 3dEKTUBHOCTU paboTbl CUCTEMBI
OYMCTKM BOAbI M BOBPEMS MPUHMMATb peLleHne O CMeHe GUbTPYIOWMNX 31EMEHTOB.

Mpnbop ycTaHaBNMBAETCS HENOCPEACTBEHHO B MarnCTpasnb CUCTEMbl OYUCTKU BOAbI.

MuHepanusauma npeactaBnser coboil  CYMMapHbIA  KOMIMYECTBEHHLIN  MoKas3aTeslb  CoAepykaHust
pacTBOpeHHbIX B Boae Bewecte (TDS - total dissolved solids). 3ToT napameTp TakXe Ha3blBalOT
copaep)XaHMeM pacTBOPMMbIX TBEpAbIX BewWecTB WM 06WuMM conecogepxaHueM, Tak Kak
PacTBOPEHHbIE B BOAE BELLECTBA HaxoasTcs MMeHHO B Buze conei. K umcny Hambonee pacnpocTpaHeHHbIX
OTHOCSITCS1 HeopraHuyeckne conn (B OCHOBHOM 6ukap6oHaThl, Xiopuabl M CcynbdaTbl Kanbuus, MarHus,
Kanus U HaTpusl) U HEBOSbLLIOE KONTMYECTBO OPraHMYECKMX BELLECTB, PaCTBOPUMBIX B BOAE.

YpoBeHb conecoaepxaHusi B Bode OOYC/OBSIEH KayecTBOM BOAbl B MPUPOAHBLIX MCTOYHMKAX (KOTopble
CYLIECTBEHHO BapbMpYylOTCS B PasHblX E0IOMMYECKUX perMoHax BCIeACTBME PasiMuHON pacTBOPUMOCTM
MUHepanoB). Kpome npupoaHbiX akTopoB, Ha o06LWyl0 MWHepanu3aumilo BoAbl 6OMbllOe BAUSIHUE
OKa3blBaloT MPOMBILWIEHHbIE CTOYHble BOAbl, FOPOACKME JIMBHEBblE CTOKM (0COBEHHO KOrAa Cofb
ncrnonb3yeTtcs ans 6opbbbl ¢ 06neageHeHneM gopor) u T.n.

MpuHuMn paeictBuas MoHutop DM2 ocHoBaH Ha NpsIMOM 3aBMCMMOCTWU 3/1EKTPOMPOBOAHOCTM pacTBopa
(cunbl TOKa B MOCTOSIHHOM 3/1IEKTPUYECKOM MOJie, CO34aBaeMOM 3/eKkTpoAaMu npubopa) OT KOIM4ecTBa
PaCTBOPEHHbIX B BOZE BELLECTB.

MokasaHnsa npubopa Npu M3MEPEHMN MUHEpPANM3aLMK BbipaxatoTcs B ppm (parts per million — yactuy Ha
MWINNOH) uim B Mr/n - 1 ppm=1mr/n.

OBJIACTb NPUMEHEHWUA

O UM3MepeHWe YPOBHSI COAEPXXaHWUS CONMell B BOAOMPOBOAHON BOAE, MMHEPANbHOW BOAE, CKBaXKMHaX,
KonoAauax, akBapuyMax u bacceiiHax;

o u3MepeHune xectkoctu (dH, f, MMonb/nuTp, Mr-ske/n) BOAONPOBOAHON BOAbI B CKBaXXWHaXx,
KonoAauax, akBapuyMax u bacceiiHax;

o npoBepka 3PEKTUBHOCTM paboTbl ObITOBbIX OUMCTUTENBHBIX CUCTEM, paboTalowmx Mo MpUHLMMY
obpaTHoro ocmoca (RO).

MOHTAX NPUBOPA

1. OTKIOYMTE OUNCTUTENBHYO CUCTEMY OT MCTOYHUKOB BOABI.

2. ObpexbTe TpybKy noaaun BoAbl M TPY6KY BblAaun OTOUILTPOBAHHOM
BOAbl C TaKMM pacyeToM, YTo6bl NMOAKIYMTL CBOOOAHBIE KOHLbI B (OUTUHIM 7—(
npubopa. ) i

3. BcraBbTe 0b6a KkoHUa Tpybku nogauv BoAbl B (UTUHI C HaAMUCbIO ||
“"LINE ONE”. BctaBbTe 06a KOHUa Tpy6ku Bblaaun oTMNbTPOBaHHOW BOAb! B | «

GuTUHr ¢ Hagnucoto “LINE TWO”.
4. TMpoBepbTe NOACOEANHEHMS K PUTUHIAM Ha HaAEXHOCTb. l

npert ot npubopa) B T-puTMHrn. MOMHUTE, YTO METKMN Ha (PUTUHIE U
Ha 3/1eKTpoAe AO/DKHbI coBnagaTtbh (CM. PUCYHOK cnpaBa). 310
Ba)XHO, NOTOMY 4YTO NpuU60Op OTKaIM6poBaH NPUMEHUTENIbHO K 3TUM

BHUMAHME! NonHocTblo BCTaBnsaiTe Tpy6ku mn anekrpoabl (1o, UTO N H

Tpe6oBaHUAM.
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5. [Onsa cHaTmua Tpybku ¢ GUTMHIa HAXXMKUTE Ha 3e1eHoe KOMbLOo CBepXy (PUTUHra 1 NOTSHUTE TPyobKy.

6. 3akpenuTe npubop Ha KOpMyce CUCTEMbl OYMCTKW. Ero MOXHO NpuKNenTb, yAaNMB 3aliMTHYIO
NAeHKy C3aau.

7. ToakniounTe OYUCTUTENBHYIO CUCTEMY K MCTOYHMKY BOAbI

8. BkntounTe npnbop kHonkow “ON/OFF”. Moka3aHusi MMHepanu3auMn Boabl A0 OYUCTKU BbIBOASTCS Ha
aucnnen HaxaTtnem kHonku “LINE 1”. MokasaHuWs MUHepanu3auuMu BoAbl NOCNE OYUCTKU BbIBOASITCS Ha
aucnnen HaxaTtnem kHonku “LINE 2",

9. Toka3aHus Npnbopa pekoMeHayeTCs oLeHMBaTb No LLkane Anst oueHKU U3MepeHui.

OLeHKa YKeCTKOCTU BOoAbl

[Ona OueHKM >KeCTKOCTW BoAbl, MOKa3aHus an60pa npeo6pa3yl71Te B COOTBETCTBMM CO cCneayrwmnMm
npaBuniIoM:

1 dH (Hemeukwuit rpagyc) = 17.8 ppm
1 f (®paHuUy3ckmii rpagyc) = 10 ppm
1 Mr-aks/n = 50.05 ppm

TEXHUYECKUE XAPAKTEPUCTUKU

[nanasoH usmepenuin: 0-9990 ppm (parts per million — YacTuL Ha MUNANOH) UK MI/ANUTP
MorpewHocTb: £ 2%

[nvHa nameputenbHoro kabens 120 cm.

®UTUHIN: cTaHaapTHble Y4, B komnnekTe 3/8" nnn 1/2"

NCcTouHMK nuTaHus: 2 6atapen tuna AAA B KOMMEKTe

OnuTtenbHocTb paboTbl npubopa ot 6aTtapeu: npubnuamtensHo 800 4YacoB HenpepbiBHOMO
NCNoJIb30BaHus.

Pa3mepsbl: 11,6x6,8x1,8cM

o Bec:200r.

FAPAHTUMAHBIE OBA3ATE/IbCTBA

apaHTna 1 roga.

Mpoussoautens: HM Digital, Kopesi

MoctaBwmk: OO0 «MOHOJINT», 129281, r. MockBa, yn. MeHxXuHckoro, a. 32, kopn. 3
Ten. (495) 506-88-12, 633-13-76, e-mail: info@ecounit.ru, www.ecounit.ru

LLTaMmn MarasuHa [aTa npopaxu:

FOPAYASA JINHNUA

Ecnn y Bac Bo3HWMKNKM BoMnpockl Mo paboTe ¢ npubopoM, npockba obpaliaTbcs No TenedoHy ropsiyen nMHum
B MockBe (495) 506-88-12, nn6o yepe3 NHTepHeT-cant WWW.ECOUNIT.RU

?uKO:; KavecTea BOOM OCK :z;: ,—;*:’; ‘A; 75’; 633_] 376
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Wkana AnAa oueHK M3mepeHm71
TDS in parts per million (PPM) ITotaI Dissolved Salids - OEu.we uucno paCTBOpEHHbIX YaCTHL, B SKMAKOH cpe,ue {ppm wau mrin)

0 50 100 500+
L l IL
Ideal drinking water Hard water (1 70) Marqmally acceptable Unpleasanl water from Thc EPA's maximum
from reverse osmosis, Taxenaa eofa Ha rpanu the tap or mineral springs contamination level
deionization, Acceptable water from AOnyCTUMOro HenpuATHaA BOAE M3-N0J KPaHa UK

MUHEPANBHBIX MCTOMHUKOE
microfiltration, carbon filtration, Average tap water P

distillation, etc. mountain springs or L |

aquifers
MaeancHaa Mpuemneman eofa nocne Mpuemneman eofa u3-Noj BOAONPOBOAHOMD MakcumansHeli
NUTLEEBAA BOAA YroNbHOA GUALTPaLMK, U3 KpaHa YpPOBEHb
nocne AenoHUsauum, | |ropHeIX UCTOMHUKOE 3arpAZHEHUA BOAbI
MUKPODUALTRALMK, {no AaHHEIM EPAY)
AUCTUANALMM W T.4.

* Environmental Protection Agency - aMepuKaHCKaa OpraHusauua no 3awuTe 300p0EbA M OKPYKAKLWER cpeabl

NMH®OPMALIMOHHBIE NMPUTOXXEHUSA

Knaccudpmkaumsa MMHepasibHbIX BOA
C TOYKM 3peHNA rmMapoxXmMmnn, No CTENEHN MNMHEPaNnN3alnn, Boabl AENATCA Ha:

- NpecHble - obllee coaepxxaHue conei oo 1 rp/n.
- CO/IOHOBaTble -1-3 rp/n.

- 3aconeHHsble - 3-10 rp/n.

- cofieHHble - 10-15 rp/n.

Mo KnaccuburKaumum NpUHATON B 6anbHEoorum, Boabl AENATCS Ha Tpy 6onblune rpynnb,

1. CtonoBas Boaa.
2. NleyebHo-cTONOBas BoAa
3. NleyebHas Boaa.

CronoBasi Boaa

ConecopepxaHue (06was MMHepanu3aums), ao 1 rp/n.

Bronornyeckn akTMBHbIE MMKPOKOMMOHEHTHI: B HEGOMbLIMX KOIMYECTBax 1oa, 6op v ap.

MpoucxoxaeHne: HaTypasnbHble MUHEpasbHble BOAbl, A0DObITbIE U3 eCTeCTBEHHbIX NMPUPOAHBIX UCTOYHUKOB"
pacnofioXXeHHbIX Ha rnybuHe 200-300 M, UK XKe UCKYCCTBEHHO MUHEPaNM30BaHHblE BOAbI C aHANOrMYHOM
KOHLEHTpaLuen conei.

MokasaHus K MPUMEHEHNIO: MOXHO YNoTpebnaTb 6e3 orpaHNYeHnii, neyebHbIM AENCTBMEM He 06/adatoT.

B 3Ty rpynny MuHepanbHOM BOAbl MOMaAatdT WMCKYCCTBEHHO MuHepanu3oBaHHble "BoHAKkBA" M "AKBa
MuHepane" M3 oTeyecTBEHHbIX MapoK MOXHO Ha3BaTb MOAMOCKOBHYK "MockoBuMIO", KOCTpoMckoi "CBSITOW
NCTOYHKK", BNagnMmpckyto "CennBaHOBCKYIO", caMapckyto "PaMMHO", NoAMOCKOBHYO "CeHexcKyto".

Jleue6HO-CcTONIOBas

ConecopepxaHue (obLas MuHepanusaums): ot 1 o 10 rp/n" a Takxe C MeHbLIEN MUHepanu3aumnen,
Bronornyeckn akTUBHblE MWKPOKOMMOHEHTbI: COAEPXKATCA B KOMYECTBE, HE HMXKEe 6GanbHEONOrMyeckmx
HopM (B Mrp/a); xene3o - 20, Mblwbsik - 0.7-1.5, 60p - 35, kpeMHuit - 50, 6pom - 25, iMoa o 5, yrnekucnblit
ras He meHee 500 Mrp/ky6 Tak e coaep>aT u opraHMyeckme BellecTsa He 6onee 10 Mrp/Ky6,
MponcxoxaeHne: HaTypasibHble MUHepasibHble BOAbI, A0ObITbIE M3 €CTECTBEHHBIX MPUPOAHBIX MCTOYHWUKOB.
MokasaHusa K MPUMEHEHUIO: MO PEKOMEHAAUMM Bpaya, B KayecTBe leuebHO-NpodunakTMYeckoro cpeacrtsa.
OpHako cnaboMuHepann3oBaHHbIE NeyebHO-CTONOBLIE BOAbI NPU HECUCTEMATUMYECKOM YMNOTpebneHun MoryT
NCMoNb30BaTbC B KayecTBe CTONOBOrO Hanutka (kak, Hanpumep, "bopxomu", "EcceHTykm N2 4",
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kucnosoackuin "HapsaH", "KapauuHckas"), HeorpaHMyeHHOE NMPUMEHEHME MOXET MPUBECTM K HapyLUEHWUIO
coneBoro 6anaHca B OpraHU3Me U K 060CTPEHUIO XPOHUYECKUX 3a60M1eBaHUI.

KO s
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JleuebHan Boga

ConecopepxaHue (obLas MMHepanusaums): ot 10 go 15 rp/s, a Takke ¢ MeHbLUEN MUHEpanu3aLUneil.
MpouncxoxaeHue: HaTypanbHble MUHEPAsbHbIE BObI, A0ObLITbIE U3 ECTECTBEHHbIX NMPUPOAHBLIX UCTOYHUKOB,
Buonornyeckn akTMBHbIE MUKPOKOM-MOHEHTbI MOBbLILLIEHHOE KOJIMYECTBO Mbillbsika, 6poMa, 6opa, oaa unu
ap.

MokasaHMs K NPUMEHEHMIO: K3-3a OONbLUOrO coAepXaHus coneit nevyebHble BOAbI He nNoaxoaaT Aans
YTOHEHUS Xaxabl OHW MPUMEHSIIOTCS TOMbKO MO MHAMBUAYaNbHOMY Ha3HAuYeHWO Bpaya WM MnpodaloTcs B
anTekax.

AeneHune no knaccy

B 3aBucuMocTn OT npeobnagatowlero MoHa, Aa XMMUYECKOMY COCTaBY MWHepasbHble BOAbI MPUHATO AeNNUTb
Ha Tpu Knacca:

- ruapokapboHaTHble (kapboHaTHbIE),

- cynbaTHble,

- XNIopuaHble.

BONbWMHCTBO MMHEPaAsNbHBIX Be MMEIT C/IOXKHYI0, CMellallyto CTpyKTypy (Xnopuaao-cynbdaTHble,
rnapokap-6oHaTHB-CynbgaTHbIB U T. A").

Kaxaplii knacc, no npeobnaaatoleMy KaTUOHY AENST ele Ha TpY rpynnbl:

- KanbLUEBbIE BOABI,

- MarHueBble BOAbI,

- HaTpueBble BoAbl {B 3Ty rpynny Bofdy OTHOCAT MO CYMMapHOMY COAEPXKaHWIO MOHOB HAaTpUsl U Kanwus).

YTo Takoe XKeCTKOCTb BoAbl? Knaccudukaumsa oAbl NO K1ACCy XKECTKOCTHU

Pa3nunyuHbIii CyMMapHbI YpOBEHb PacTBOPEHHBIX B Bofe coneli kKanbumst Ca U Marius Mg xapakTepusyeT Tak
Ha3bIBaeMY0 06LLYIO XECTKOCTb BOAbI.

M'MapokapboHaTbl MarHMs M Kanus 06pasyloT KapboHaTHY0 (BPEMEHHYH) KECTKOCTb, KOTOpasi MOSIHOCTbIO
YCTpaHSIETCS NPU ANUTENIbHOM KUMSAYEHWU BOAbI, HO MEPEXOAWUT B HEPACTBOPUMBIN OCAZOK C BblAeNEHUEM
YrNEeKMCoro rasa.

Hekap60oHaTHas XECTKOCTb MM OCTaTo4HAs 06LLas XXECTKOCTb BOAbI OCTAETCS U SBSETCA KOHTPOMPYEMbIM
“ perynvMpyembiM napamMeTpoM CUCTEM BOAOMOArOTOBKU KOTIOBOW MU NOANUTOYHOI BOAbI.

Hanet nnm Hakunb Ha NOBEPXHOCTAX TennoobMeHa, PaBHO KaK W YreKUC/bIi ras, BeayLmnit K MHTEHCUBHOW
KOppO3UM METa/IoB, SABNAIOTCS (haKTOpaMu, CyLWECTBEHHO BAWSIOWMMM Ha 3(hdEKTUBHOCTL MapoBOro
obopynoBaHus, Mpexae BCEro napoBblX KOTMOB. [lo3ToMy rnyb6okoe yMsardeHue Bofbl Tpebyer
nocneaylowero yaaneHuss 06pasylollerocs YrieKucioro rasa M yAaneHWst HepacTBOPUMbIX — COMEN.
(Yrnekucnblit ra3 BbiCBOGOXAAETCA MpU HArpeBe BOAbl M yAansieTcs BO3AyX00TBOAYMKaMM. Ero Hanuuue
KOHTPONMPYeTC MO  pacnpefdeneHnio  TemnepaTypbl Ha MOBEPXHOCTM MAponpoBoda,  HanpuMep.
HepacTBopuMble CONMU yAansTCs M3 CUCTEM MEPUOAMYECKON NPOAYBKOW KOTNIOB, UX COAEPXAHWE B BOAE
KOHTPONMPYETCS AaTuyMKaMu 3/1EKTPONPOBOAUMOCTH).

CBOICTBO BOAblI OMbIBAThb NOBEPXHOCTN, HE OCTaBNAA HaNlETa, XOpOWO M3BECTHO B 6bITy. Msarkas Boaa
XOpOoLWoO MbIJINTCA, U NOCNE HEE OCTAETCA TOJIbKO €CTECTBEHHbIN Coi Xupa, BblAENSIEMbIA NOBEPXHOCTHbIM
CJTOEM KOXMW.

Mpun XKECTKOM BOJE OCTaeTCs OCTaeTcs owlyuieHne HEKOTOpOoro AOnoOJIHUTENIbHOIO HEECTECTBEHHOIO
NOKpOBa.

N3mepseTcs o6Las XecTkocTb B Pa3HbIX CTPaHaxX B CBOUX eANHULaX:

- ppm (nnm mr/nuTp) CaCO3;
- dH (HeMeuKuit rpaayc XecTkocTuh) - FepMaHus;
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- f (dpaHUy3CcKuMit rpagyc XecTkocTu) - OpaHuus;
- MM-3KB/n.

Mpw XKeCTKOCTV A0 4 Mr-3KB/N BOAA CYNTAETCA MATKOW;
0T 4 10 8 Mr-3KB/N - CpeAHE XECTKOCTH,

OT 8 00 12 Mr-3KB/N - XECTKOW;

CBbile 12 Mr-3kB/n - 0cob0o XKECTKOW.

CoOTHOLLEHUS MeXAY eANHULLAMU XXECTKOCTU BOAbl MPUHATLI Criegytowme:

1dH = 17.8 ppm
1f=10 ppm
1 mr-ake/n = 50.05 ppm

BnuaHue BoAabl U pacCTBOPEHHbIX B HeW BellecTB Ha OpraHun3mM 4yesioBeka.

Ponb BoAbl B OpraHM3Me 4esioBeKa

Yenosek coctont u3 Boabl Ha 70-80%); Mo3r yenoBeka - Ha 85%; 3M6puoH - Ha 95%); MeHblLe BCEro BOAbI B
koctsx - 30%. Bopa - OCHOBHOW pacTBOpUTENb B 4YEIOBEYECKOM OpraHuM3Me, B Hell MepeHocaTcs Bce
BELeCTBa - COMW, KUCNOpoAd, (hepMeHTbl, ropMoHbl. [M03TOMy BCe BelwlecTBa, BbipabaTbiBaeMble HalMM
OpraHu3MoM, BOAOPAcTBOPUMbI. [pU pacTBOPEHMM BELLECTB OYEHb BaXXeH XMMMWUECKWUIA COCTaB BOAbl, BEAb
yeM 6onblle MOCTOPOHHUX MNpUMecerd B BOAE, TEM XY)XXE OHa pacTBopsieT BeulecTa. (Hanpumep,
BOAOMpPOBOAHas BoAa Ha 1/5 yacTb yxe 3aHsiTa NOCTOPOHHUMM NPUMECAMU U YENOBEKY OCTAETCS TONbKO 4/5
OT BbINUTOro 06beEMaA).

Cogepixauimecs B Boge opraHuuyeckue coefuHeH1s U UX Bo3f4eiicTBue Ha OpraHu3M uyesioBeka
Bce opraHuyeckme coeguHEHMsl, HaxoAsLMecs B BOAE, MOXHO YC/IOBHO pas3fAenntb Ha Menkune (pa3mep
MoneKysbl - MeHblue 100 kunoaanbToH) M KpynHble (pa3mep Monekynbl - oT 100 kunoganbToH). Hanbonee
onacHbl ANsl YenoBeKa KpyrHble OpraHn4Yeckne coeanHeHusl, Kotopble Ha 90% SBNSIOTCS KaHUeporeHamu
unu MyTtareHamu. Hambonee onacHbl XJlOpopraHMyeckuMe COeAuMHEHUs, 0b6pasylowmnecss Npu KUNSUYeHUn
X/TOPUPOBaAHHON BOAbl, T.K. OHWU SABASIKOTCA CWIbHBLIMA KaHLUEporeHamMu, MyTareHamMum W TOKCMHAMM.
OcTanbHble 10% KpymnHOM OpraHWKW B NyYLIEM Ciydyae HeWTpaNbHbl B OTHOLUEHUW OpraHu3Mma. MonesHbix
NS YenoBeKa KPYMHbIX OPraHUYeckMX COeAMHEHWIA, PacTBOPEHHbIX B Boae, Bcero 2-3 (310 epMeHThI,
HeobxoaMMble B OYEHb ManbiX Ao3ax). Bo3geicTBMe OpraHMKM HaYMHAETCS HEMOCPEACTBEHHO MOCNE MUTbLS.
B 3aBMCMMOCTM OT [103bl 3TO MOXET 6bITb 18-20 AHel unu, ecnun Ao3a 6onbluas, 8-12 Mecsues.

Copepxxalwimecs B BOAe MOHbI TsHKEJIbIX METaJI/IOB M UX BO3AEeCTBME Ha OPraHU3M YyesioBeKa
Taxenole MeTanbl, Nonagas B Hal OpraHusM, OCTalOTCs TaM HaBCeraa, BbIBECTM MX MOXHO TOMbKO C
noMoLlblo 6enkoB Mosioka M 6enbix rpubos. [ocTuras onpeaesnieHHOM KOHLUEHTpauuMu B OpraHuW3Me, OHU
HaYMHAOT CBOEe rybuTeNbHOE BO3AENCTBUE - BbI3bIBAOT OTPaB/ieHUs, MyTaumuu. KpoMe TOro, YTO CaMu OHU
OTPaBNSAOT OPraHM3M YesioBeka, OHM eLle M YUCTO MeXaHMYECKM 3acopsItoT €ro - MOHbI TSXKENbIX METaNI0B
0CeflaloT Ha CTeHKaX TOHYAWLLMX CUCTEM OpraHM3Ma W 3acopsitoT MOYEYHbIE KaHasbl, KaHasbl NeYeHu, Takum
06pa3oM CHWxasi UIbTPALMOHHYIO CMOCOBHOCTb 3TUX opraHoB. COOTBETCTBEHHO, 3TO MPUBOAWUT K
HaKOMJIEHMIO TOKCMHOB M MPOAYKTOB XXM3HEAEATENbHOCTM KNETOK Hallero opraHv3Ma, T.e. CaMOOTpaB/ieHne
opraHusMa, T.K. UMEHHO MeYyeHb OTBEYaeT 3a nepepaboTKy SAOBWUTLIX BELECTB, NOMajalowMx B HaLl
OpraHusM, U NPOAYKTOB >XU3HEeAEeSTENbHOCTM OpraHu3Ma, a MOYKM - 3a UX BbiBeAeHue Hapyxy. K TsxkenbiM
MeTannam otHocsaTcs Pb (cBuHew), Al (antoMuHmi), Mn (MapraHed), Si (kpeMHuit), Fe (keneso), Se (ceneH),
Zn (umHK), Hg (pTyTb), Cd (kaamuin).

MapraHel 3a6vBaeT KaHasbllbl HEPBHbIX KIETOK. CHMXAETCs MpOBOAMMOCTb HEPBHOrO MMMynbCa, Kak
CNeACTBME MOBbLILAETCA YTOMIAEMOCTb, COHIMBOCTb, CHMXAETCS BbiCTpOTa peakumu, paboTocrnoco6HOCTb,
MOSIBNAIOTCA FO/IOBOKPY)XXEHWUE, AENPECCUMBHbIE, NMOAABNEHHbIE COCTOSHWUA. OCOB6EHHO OMacHbl OTpaBMEHUs
MapraHueMm y feTeil U 3M6pUOHOB (KOraa >XeHlMHa 6epeMeHHa) - NpuBoAWUT K manotun. M3 100 apeteil,
MaTepyu KOTOPbIX BO BpeMs 6epeMeHHOCTM MOABEPr/MCb OTPABNEHMIO MapraHueMm, 96-98 poxaaloTcs
namoTamu. ECTb TakxKe Teopusi, YTO TOKCMKO3bl Ha PaHHUX M MO3AHMX CPOKax 6epeMeHHOCTM Bbl3blBalOTCS
MapraHueM. B BogonpoBoaHoOW Boae - M36bITOK MapraHua. KpoMe BoAbl MapraHel COAEpXXMTCS B BO3AyXe
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n3-3a NpousBOACTBEHHbIX Bbl6pOCOB. B npuvpoge MapraHeL 3aTeM HakanjvMBaeTCs B rpm6ax N pacTteHundx,
nonagas TaknMm o6pa30M B nuuy. MapraHeL noYTM HEBO3MOXHO BbIBECTU M3 OpPraHu3Ma; O4veHb TAXeso
ANarHoCTnpoBaTb OTpaB/leHNE MapraHUueM, T.K. CUMNTOMbl O4YEHb obme n npucywumn MHOrmM 3aboneBaHusM,
Yalle >Xe BCEro YEsIoBeK NnpocCcTo He o6pau.|,aeT Ha HUX BHUMaHUA.

KO s

OHQNWIQTOPH KAYECTEQ EOOM OCKOBCKMX

ANFIOMMHMIA TaK e oKasblBaeT obliee OTpaBnsdloOWEE N 3acop4dtoLlee [eicTBME Ha opraHmsM 4yenoseka. B
BO,CI,OI'IpOBOLlHOI\/’I BOAEe ero M36bITOK CBSI3aH C TEM, YTO U3MIULLKM XXefe3a Ha Bo.u,o3a6ope yAandaoT Cyrlb(.baTOM
anioMuHnA. Pearnpya C MOHaMn >kenesa, Cy}'lb(baT allOMUHNA Oa€ET HepaCTBOpMMbIﬁ 0CajoK, B KOTOprl\/‘l
BbllMNaAa€eT, B NpUHUMNE U XENE3O0, U aJ'I}OMVIHVIﬁ, HO B peaJibHOCTU B BOAE OCTAETCA U XKENE30, U aANOMUHUIA,

CeneH He coaepXuTcs B anponHoﬁ Boae HOBOCVIGVIpCKa. CeneH Heobxoanm YENoBEKY B OYE€Hb MalnbIX
[o3ax, npu Manenwem NnpeBbIlEeHUN 003bl OH NpeBpallaeTca B KaHLEporeH, MytareH U TOKCUH. YenoBeky
MOXHO 6e30MacHO BOCMOJIHUTb HEAOCTATOK CefleHa C MOMOLbIO CreunanbHbiX MUHEPAJIbHbIX KOMM/EKCOB,
CENEH TaKXeE COAEPXUTCA B MOpCKOl\/'I KanycTe.

XKene3o 6biBaeT B NpUpoae B TPeX COCTOSHMSIX - MOJSIEeKynsipHoe >ene3o FO(korga oHo kyckom), Fe2+ -
HeobXxoAMMO B OpraHM3Me YesioBeKa Kak MepeHocyuk kucnopoaa (B Monekyne remMorniobuHa 4 noHa F2+) u
F3+ - BpeaHoe Ans yesioBeka - OHO M eCTb pXaBuMHa. XKeneso HeobXoAMMO OpraHu3My 4enoBeka, HO
TO/IbKO B OMNpefeneHHON nponopumMn M B BMAe MOHa F2+. B BogonpoBoAHoONM Bofe 60MblION M36bLITOK
Xenesa, T.K. B NpupoaHoin Boae HoBocnbupcka ero MHOro, nitoc p)kasble TPybbl, MO KOTOPbIM TEYET BoAa K
notpeburensam.

Kanbumii Heo6xoaMM B OpraHU3Me 4YenoBeKa AJ CTPOEHUSI KOCTHOWM TKaHW (3y6bl, KOCTM), MbIlLEYHOI
TKaHM (MbilUbl, MbllLA cepaua), MoaaepXaHus npoBoasiert yHKUMM HEpBHOW TkaHW. Mpu n36bbiTke
KanbUMii HeWTpaneH No OTHOLIEHMIO K OpraHu3My 4esioBeKa, OIHAKO, 3TO CHWXKAET KauyecTBO BOAbl - COMMU
KanbLUmMs 06pasyloT HakuMb ¥ MyTHOCTb BOAbI.

MarHui HeobxoauM Ans HOpMaﬂbHOVI AesITeNbHOCTM HEPBHbIX KneTok. OQHaKo, ero KOMM4ecTBo B BoAe
JOMKHO 6bITb OrpaHMN4eHHo, T.K. Npu n36bITKE OH I,Clel‘/"ICTByeT Ha nopobue MapraHua - 3aCOpAEeT KaHallbLbl
HEPBHbIX KJIETOK, TOJIbKO OH MEHEE aKTUBEH U MNpoLUE BbIBOAUTCA U3 OpraHnU3Ma.

Kanmii Takke Heo6xoauMM AN HOPMasbHOW XXM3HEeAEesATeNbHOCTM OpraHu3Ma, T.K. SIBNSETCS KOMMOHEHTOM
Ka/Mn-HaTpMEBOro Hacoca. Kanui-HaTpueBbIi HAcoC - 3TO CTPYKTypa Ha MeMbpaHe Ka[aon KIeTKH,
6narogaps KOTOpOK B K/ETKY MPOHWUKAKOT BELLECTBA M3 MEXKIETOYHOM XMAKOCTM, @ U3 KETKW BbIBOAATCS
NpoayKTbl €ee >W3HeaeAaTenbHOCTU. Kpome Toro, 0Co6eHHO BaKeH Kanui Ans cepaedHO-COCyAMCTOi
AEATeNbHOCTK, T.K. OH HOPManu3yeT AaBleHne KpoBK M paboTy cepaua.
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MPUBOPDLI ﬂﬂﬂ AHAJIN3A KAYECTBA BOAbl B BbITOBbIX U I1POMbII.I.IJ1EHHbIX YCNoBUAX

pH METPbl npocTble KapMaHHble, MOPTAaTUBHbIE, CTALMOHapPHble, KOHTpoOJI/ZIepbl Ans

6bITOBOIrO U NMPOMbILLJIEHHOIO UCNnoJib30BaHUsA
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KOHAyKTOMeprI, COJ‘IeMepr npocTblie KapMaHHble, NOPTaTUBHbIE, CTallMOHaApPHbIE,
KOHTpOJIJIepbl A1 6bITOBOro U MPOMbILLJIEHHOr0 UCNOJ1Ib30BaHUA
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OBIl1 Pepokc MeTpbl npocTbie KapMaHHble, MOPTaTUBHbIE, CTalMOHapHbIE,
KOHTPO//IEPDI A5t 6bITOBOrO M NPOMBILLJIEHHOTO UCMO/Ib30BaHUSA
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TepMOMeTpbl, 3/1IeKTPONU3Eepbl, 3N1IEKTPOAbl, AATYUKU Aans 6bLITOBOrO M
NMPOMbILLJIEHHOIO UCNMoJib30BaHUsA
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