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BBEAEHMUE

Mpu6op AP-1 npepHasHaueH ANs U3MepeHust YpoBHS ob6lieli MuHepanusauum (conecomdep)kaHus)
BOAb.

MuHepanusauua npeactaBnser coboil  CyMMapHbIA  KOMMYECTBEHHLIM  Mokas3aTesflb  CoAepKaHus
pacTBOpeHHbIX B Boae BewectB (TDS - total dissolved solids). 3ToT napameTp TakXe Ha3blBalOT
copaep)XaHMeM pacTBOPMMbIX TBEpAbIX BewWecTB WM 06WuMM conecogepXaHueM, Tak Kak
PacTBOPEHHbIE B BOAE BELLECTBA HaXOAsTCa MMEHHO B BuAe conelt. K umcny Hambonee pacnpocTpaHeHHbIX
OTHOCSITCS1 HeopraHuyeckne conm (B OCHOBHOM 6ukap6oHaThl, Xiopuabl M CynbdaTbl Kanbuus, MarHus,
Kanus U HaTpusl) U HEBOSbLLIOE KONTMYECTBO OPraHMYECKMX BELLECTB, PaCTBOPMMBLIX B BOAE.

YpoBeHb conecoaepxaHust B Bode OOYC/IOBSIEH KayecTBOM BOAbl B MPUPOAHLIX MCTOYHWMKaX (KOTopble
CYLIECTBEHHO BapbMpYylOTCS B PasHblX rE0IOMMYECKUX perMoHax BCeACTBME PasiMuHON pacTBOPUMOCTM
MUHepanoB). KpoMe npupoaHbiX akTopoB, Ha o06LWyl0 MWHepanu3aumio Boabl 60MblIOe BAUSIHUE
OKa3blBalOT MPOMBILIEHHbIE CTOYHblE BOAbl, TOPOACKME JIMBHEBblE CTOKM (0COBEHHO KoOraa Cofb
ncrnonb3yeTtcs ans 6opbbbl ¢ 06neageHeHNeM gopor) u T.n.

MpuHUMN geiictBua AP-1 ocHOBaH Ha NpsIMON 3aBUCMMOCTM 3/1EKTPONPOBOAHOCTM pacTBopa (Cubl ToKa B
MOCTOSIHHOM 371eKTPUYECKOM MOJie, CO34aBaEMOM 3J/1EKTPoAaMM npubopa) OT KOMMYECTBA PacTBOPEHHLIX B
BOJE BeLLeCTB.

MokaszaHusa npubopa BblpaxatoTca B ppm (parts per million — yactuy Ha MunamMoH) wam B Mmr/n - 1
ppm=1mr/n.

OBJIACTb NPUMEHEHWUA

O W3MEPEHWE YPOBHS COAEP)KaHUSI CONell B BOAOMPOBOAHOW BOAE, MUHEPANbHON BOAE, CKBaXXWMHaX,
Konoauax, akeapuymax v bacceliHax;

o oueHka xectkoctu (dH, f, MMonb/nNnUTpP, Mr-akB/n) BOAONPOBOAHON BOAbl B CKBa)XXMHaX, Konoauax,
aKkBapuyMmax u 6acceiiHax;

O OLEHKA XECTKOCTU BOAbl AN1s 6bITOBON TEXHWUKM (CTUPAsbHbIX, MOCYAMOEYHbIX MaLLWH);

o npoBepka 3¢hdEeKTUBHOCTM paboTbl ObITOBLIX OYUCTUTENBHBIX CUCTEM, paboTalowWwmx Mo MApUHLMNY
obpaTHoro ocmoca (RO);

o npoBepka 3deKkTMBHOCTN paboTbl 6bITOBLIX punbTpoB (bapbep, bpuTa).

NEPEQ HAYAJIOM U3MEPEHUW

[nsa nosbIWeHNs TOYHOCTH M3MepeHMl\;I BCEraa MCHOﬂbBYﬁTe YUCTYHO EMKOCTb.

PABOTA C NPUBOPOM. NPOBEAEHVUE U3MEPEHUM

N3MepeHue o6uieii MUHepanusauum Boabl

1.CHMMUTE KONNAYOK.

2.BkntounTe npubop, Haxas knasuwy ON.

3.0nycTuTe HMXHIOK YacTb NpMbopa B EMKOCTb C BOAOM.

4./3MepeHns oCyLLecTBNsWTE B TedeHWe 15 cekyHa, nocne 4ero He BbiHMMasi Mpubop M3 BOAbl, HAXMUTE
kHonky HOLD.

5.CuunTaliTe nokasaHusl Npnbopa 1 NpoBeanTE OLEHKY MpK MOMOLLM NPUIAaraeMoi WwKanbl (CM. HUXe) ans
OLIEHKN U3MEPEHUIA.

6.CTpsSIXHUTE OCTaBLUYIOCS BOAY, 060TPUTE CyXOi TPSINKOWM M 3aKpOWTe KONayok.

PekoMeHayeTCs NpoBOANTL HECKOJIbKO 3TaroB VI3ME|DEHMI7I. 3a OKOHYaTeNbHbIi pesynpbTaTt 6epeTc9| CpeaHee
3Ha4YeHUeE.
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Ol.leHKa XECTKOCTHU BOI:IbI1

EAMHMUBI M3MepeHus XeCTKOCTU BOAbl B PasfM4YHbIX CTpaHax pasHble. Hambonee pacnpocTpaHeHHas
eavHuua — Hemeukwuii rpaayc dH.

[ns OUeHKM >EeCTKOCTM BOAbl, MOKasaHusi npubopa npeobpasyiTe B COOTBETCTBUM CO CHEAYIOLIMM
npaBuIoM:

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

KAJINBPOBKA NPUBOPA

Mpnbop AP-1 n3HayanbHO OTKaMbpoBaH B 3aBOACKMX YCMOBMSIX MO HOMUHany 342 ppm. B 3aBucMMocTy OoT
YacToTbl M3MepeHuin, npubop HeobxoAMMO MepekanMbpoBaTb AN MONYYEHUST MaKCMMasbHO TOYHbIX
N3MepEHUA.

Mpubop MMeeT GyHKUMIO UMGDPOBON NepekanubpoBkU. [Ns BbINOIHEHUS NepeKannbpoBKU BbIMOIHUTE
cneayrouime aencTeums:

1. BknwouuTe npubop, Haxas kHornky ON/OFF.

2. Onyctute wu3Mepsilowme 3nekTpofbl npubopa B €MKOCTb CO  CheumasnbHbiM - KannbpoBOYHbLIM
pactBopoM. Cnerka nomellainTe nNpubopoM B €MKOCTU ANs YCTPAHEHUst My3blpbKOB BO3AyXa Wau
Cnabbix 3M1EKTPUYECKUX 3aPSIAOB.

3. Haxmute n yaepxwualite kHonky MODE. Ha aucnnee otobpasutcsa pexum CAL.
4. Tpubop aBTOMaTUYECKN HACTPOUTCS Ha PEXMM KannbpoBKu.
5. Bbl MOXeTe M3MeHATb pe3ynbTaT, oTobpaxkaeMblt Ha aucnnee kHonkon MODE (B CTOpoOHY

yBenuyeHus) n kHonkoii HOLD (B CTOPOHY YMEHbLLEHUS).

6. MNpn kanubpoeke cmmBon CAL Ha aucnnee npubopa 6yaet mopratb. Kak Tonbko cmmeon CAL
nepecTaHeT MOpraTb, 3TO O3HaYaeT, YTO HalWAEHO CpeaHee 3HaYeHNE U3 Ananas3oHa U3MepPeHUi S.

7. Tpubop oTkannbpoBaH, AN COXPAHEHUS| U3MEHEHWUIA HAXMUTE U yaepxxuBalTe kHornky MODE noka
npubop He NepenaeT B peXnUM U3MEPEHUN.

8. BeauTte KanMbpoBOYHbIN KaneHAapb AN KOHTPOsS OTKNOHEHWUI NOKa3aHus npubopa.

KAJINBPOBOYHbIN KAJIEHOAPD

Aarta HomuHan pacreopa, EC, TDS OTKNOHEeHHne

1 M
MeTon w3MepeHus obuen XecTkocTu BoAbl MO 3/1EKTPONPOBOAHOCTN MO3BONIAET COCTaBUTb TOYHOE

npeacTtaBneHve 06 obLLelt )XeCTKOCTM BoAbl B TOM Cllyyae, eciiv BoAa He NoAcannBanach NoBapeHHOMW COMbio
U He perynuposanack pH cpeactsamu Tuna pH-MuHyc, pH-NAC U APYruMM KUCIOTaMu 1 LENoYamm.
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CHANUIQTOPS

TEXHUYECKUE XAPAKTEPUCTUKU

o [QnanasoH uaMepeHust MuHepanmaaumm: 0 - 5000 yactuy Ha MunnnoH (Mr/n)
o [JMana3oH nsMepeHus Temnepatypsbl: 0-80 °C, 32-176 °F

o UeHa penenunsa 1 mr/n, 1 ppm, 0,1 °C/F

o lMorpewHocTb + 2%

o ABTOMaTu4yeckasi KoMneHcaumsl TemnepaTypsl

o ABTOMaTu4yeckoe OTK/IloYeHne Yepe3 5 MUHyT

o MNutaHue: 6atapen 1x3B B komnnekTte (Tun CR2032)

o Pa3Mmepbl 15x2.8x1.3 cM

o Bec42,5r

FAPAHTUMHBIE OBA3ATE/IbCTBA

apaHTua 1 roga.

Mpoussoautens: HM Digital, OxxHas Kopes

Onctpubbiotop: ®OIM «BaHiowwmH €.A.», ®OI «KoHoanos I.I.»

04211, r. Kues, yn. O6onoHckast HabepexHas, a. 3, koprnyc 2, og. 1
Ten. (044) 2277838, e-mail: info@ecounit.com.ua, www.ecounit.com.ua

roPAY4ASA JINHUA

Ecnn y Bac Bo3HMKNKM BoMnpockl Mo paboTe ¢ npubopoM, npockba obpalwaTtbcs No TenedoHy ropsyen IMHum
B KueBe (044) 227 78 38, nn6o yepe3 NHTepHeT-cant WWW.ECOUNIT.COM.U

WWkana gna oueHKU M3Mep3HMﬁ

TDS in parts per million (PPM) ITotaI Dissolved Salids - OEu.we uucno paCTBOpEHHbIX YaCTHL, B SKMAKOH cpe,ue {ppm unu Mr/n)

0 50
L | L
Ideal drinking water Hard water (170) Marqnnally acceptable Unpleasant water from The EPA's maximum
from reverse osmosis, Taxenaa eoaa Ha rpanu the tap or mineral springs contamination level
deionization, Acceptable water from AONYCTHMOro HenpuatHaa Bofa u3-Nog kpaHa unu
microfiltration, carbon filtration, MUHEPANEHLIX UCTOMHUKOE

: o . Average tap water 2 :
distillation, etc. mountain springs or k |

aquifers

MaeancHaa Mpuemneman eofa nocne Mpuemneman eofa u3-Noj BOAONPOBOAHOMD MakcumansHeli
NUTLEEBAA BOAA YroNbHOA QUALTPaLMK, U3 KpaHa YpPOBEHb
nocne AenoHUsauum, | |ropHeIX UCTOMHUKOE 3arpAZHeHUA BOAbI
MUKPOGUABTRALMM, {(no AaHHBEIM EPA®)
AUCTUANALMM W T.4.

* Environmental Protection Agency - amepukaHCKaa 0praHu3aumMa no 3aliuTe 340P0BLA U OKPYKAKILWER Cpegbl
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MHO®OPMALIMOHHDLIE NPUJTOXKEHUA

Knaccudpmkauma MmHepasbHbIX BOA
C TO4YKM 3PEHUA TMAPOXUMUK, MO CTENEHN MUHEPANTN3aUnn, BOAbl AENATCA Ha.

- NpecHble - obllee coaepxxaHue coneit ao 1 rp/n
- CO/IoHOBaTble -1-3 rp/n

- 3aconeHHsble - 3-10 rp/n

- conenHble - 10-15 rp/n

Mo KnaccuburKaumum NpUHATON B 6anbHE0orMm, BOAbl AENSTCA Ha Tpu 6oMblumne rpynnbi,

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

CronoBasi Boaa

ConecopepxaHue (0b6was MMHepanu3aums), ao 1 rp/n

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

MpoucxoxaeHne: HaTypasnbHble MUHEpasbHble BOAbl, A0DObITbIE U3 eCTeCTBEHHbIX NPUPOAHBIX UCTOYHUKOB"
pacnofioXXeHHbIX Ha rnybuHe 200-300 M, UK XKe UCKYCCTBEHHO MMHEPaNM30BaHHblE BOAbl C aHANOrMYHOM
KOHLEHTpaLuen conei.

MokasaHus K MPUMEHEHNIO: MOXHO YMNoTpebnaTb 6e3 orpaHUYeHnUiA, neyebHbIM AENCTBMEM He 06afatoT.

B 3Ty rpynny MuHepanbHOM BOAbl MOMaAatdT WCKYCCTBEHHO MuHepanu3oBaHHble "BoHAkBA" M "AKBa
MuHepane" M3 oTeuyecTBEHHbIX MapoK MOXHO Ha3BaTb MOAMOCKOBHYK "MockoBMIO", KOCTpoMckoi "CBSITOW
NCTOYHKK", BNagnMmpckyto "CennmBaHOBCKYIO", caMapckyto "PaMMHO", NoAMOCKOBHYIO "CeHexcKyto".

Jleue6HO-CTONIOBas

ConecopepxaHue (obLas MuHepanusaums): oT 1 o 10 rp/n" a Takxxe C MeHbLIEN MUHepanu3aumen,
Bronornyeckn akTUBHblE MWKPOKOMMOHEHTbI: COAEPXKAaTCA B KOMYECTBE, HE HMXKe 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 mMrp/ky6 Tak e coaep»aT u opraHmMyeckue Belectsa He 6onee 10 Mrp/ky6,
MponcxoxaeHne: HaTypasibHble MUHepasibHble BOAbI, A0ObITbIE M3 €CTECTBEHHBIX NPUPOAHBLIX MCTOYHWKOB.
MokasaHusa K MPUMEHEHUIO: MO PEKOMEHAAUMM Bpaya, B KayecTBe leuebHO-NpodunakTMYeckoro cpeacrtsa.
OpHako cnaboMuHepann3oBaHHbIE NeYebHO-CTONOBLIE BOAbI NPU HECUCTEMATMYECKOM YMNOTpebneHun MoryT
NCMonb30BaTbCa B KayecTBe CTOMOBOrO Hanutka (kak, Hanpumep, "bopxomu", "EcceHTykm N9 4",
kucnosoackuin "HapsaH", "KapauuHckas"), HeorpaHMyeHHOE NMpPUMEHEHME MOXET MPUBECTM K HapyLUEHWUIO
coneBoro 6anaHca B OpraHM3Me 1 K 060CTPEHUIO XPOHUYECKUX 3a60M1EBaHUI.

JleuebHan Boga

Conecopepxanue (obLas MuHepanusaums): oT 10 go 15 rp/s, a TakXke ¢ MeHbLUEN MUHEpanu3aLmei.
MpouncxoxaeHue: HaTypasnbHble MUHEPASIbHbIE BOAbI, A0ObLITbIE U3 ECTECTBEHHbIX NMPUPOAHbLIX UCTOYHUKOB,
Buonornyeckn akTMBHbIE MUKPOKOM-MOHEHTbI MOBbLILLIEHHOE KOJIMYECTBO Mbillbsika, 6poMa, 6opa, oaa unu
ap.

MokasaHMs K NPUMEHEHMIO: K3-3a OONbLUOrO coAepXaHusi coneil nevyebHble BOAbI He nNoaxoaaT Aans
YTOHEHUS Xaxabl OHU MPUMEHSIOTCS TOMbKO MO MHAMBWAYaNbHOMY Ha3HAuYeHWO Bpaya M MnpodaloTcs B
anTekax.

AeneHune no knaccy

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

- ruapokapboHaTHble (kapboHaTHbIE),

- cynbaTHble,

- XNlopuaHble.
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BONbWMHCTBO MMHEPAsNbHBIX Be MMEIT C/IOXKHYI, CMellallyto CTpyKTypy (Xxnopuaao-cynbdaTHble,
rmapokap-6oHaTHB-CynbgaTHbIB U T. A").

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

- KanbLUEBbIE BOABI,

- MarHueBble BOAbI,

- HaTpueBble BOAbl {B 3Ty rpynny Bofdy OTHOCAT MO CYMMapHOMY COAEPXaHWIO MOHOB HATpUsl U Kanwus).

YTo Takoe XKeCTKOCTb BoAbl? Knaccudpukaumsa oAbl NO K1AaCCy XXECTKOCTHU

Pa3nunyuHbIii CyMMapHbI YpOBEHb PacTBOPEHHbIX B Bofe conelt Kanbumst Ca M Marius Mg xapakTepusyeT Tak
Ha3bIBaeMY0 06LLYIO XXECTKOCTb BOAbI.

I'MapokapboHaTbl MarHMs M Kanus 06pasyloT KapboHaTHY0 (BPEMEHHYH) KECTKOCTb, KOTOpasi MOMIHOCTbIO
YCTpaHSIETCS NPU ANUTENIbHOM KUMSAYEHWU BOAbI, HO MEPEXOAWUT B HEPACTBOPUMBIN OCAZIOK C BblAeNEHUEM
YrNeKUCoro rasa.

Hekap60oHaTHas XECTKOCTb MM OCTaTo4YHAas 06LLas XXECTKOCTb BOAbI OCTAETCS U SBMAETCA KOHTPOIMPYEMbIM
W perynvMpyembiM napamMeTpoM CUCTEM BOAOMOArOTOBKM KOTIOBOW MM NOANUTOYHOI BOAbI.

Hanet nnm Hakunb Ha NOBEPXHOCTSAX Tennoo6MeHa, PaBHO KaK W YrNEeKUCbIN ra3, BeAYLUA K MHTEHCUBHOI
KOppO3UM METa/NIoB, SABAAIOTCS (haKTOpaMu, CyLECTBEHHO BAWSIOWMMKM Ha 3(hdEKTUBHOCTL MapoBOro
obopynoBaHus, Mpexae BCEro napoBbiX KOTMOB. [lo3ToMy rnybokoe yMsaryeHue Bofbl Tpebyer
nocneaylowero yaaneHuss 06pasylollerocs YrieKucsioro rasa W yAaneHWst HepacTBOPUMbIX — COMEN.
(Yrnekucnblit ra3 BbiCBOGOXAAETCA MpW HArpeBe BOAbl M yAansieTcs BO3AyX00TBOAYMKaMM. Ero Hanmuuue
KOHTPONMPYEeTC MO  pacnpefdeneHuio  TemnepaTypbl Ha MOBEPXHOCTM MaponpoBoda,  HanpuMep.
HepacTBopuMble CONMU yAansTCs M3 CUCTEM MEPUOAMYECKON NPOAYBKOW KOTNIOB, UX COAEPXAaHWE B BoAE
KOHTPONMPYETCS AaTuyMKaMu 3/1EKTPONPOBOAUMOCTH).

CBOICTBO BOAblI OMbIBAThb NOBEPXHOCTWN, 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 AOonOJIHUTENNbHOIO HEECTECTBEHHOIO
NOKpOBa.

N3mepseTcs o6Las XecTkocTb B Pa3HbIX CTPaHaxX B CBOUX eANHULaX:

- ppm (nnm mr/nuTp) CaCO3;

- dH (HeMeuUKuit rpaayc XecTkocTh) - FepMaHus;
- f (dpaHUy3CcKuMit rpagyc XecTkocTu) - OpaHuus;
- MM-3KB/.

Mpw XeCTKOCTV 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.

CoOTHOLUEHMS! MeXAY eAnMHMLAMM XXECTKOCTU BOAbI MPUHSITLI Cleayrowme:
1dH = 17.8 ppm

1f=10 ppm
1 mr-ake/n = 50.05 ppm CaCO3

BnusiHmMe BOAbl M PaCTBOPEHHbIX B HEW BeELECTB Ha OPraHu3M YyesioBekKa.
Ponb BoAbl B OpraHn3Me 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 YENIOBEYECKOM OpraHuM3Me, B Hel MepeHocaTcs Bce
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BELleCTBa - COMM, Kucnopod, (hepMeHTbl, ropMoHbl. MM03TOMYy BCe BellecTBa, BbipabaTbiBaeMble HalIMM
OpraHM3MoM, BOAOPACTBOPUMLI. [py pacTBOpPEHWM BELLECTB OYEHb BaXKEH XMMWYECKWUIA COCTaB BOAbI, Befb
yeM 6onblle MOCTOPOHHMX NPUMECel B BOAE, TEM XyXe OHa pacTBopsieT BelwlecTBa. (Hanpumep,
BOAOMPOBOAHas BoAa Ha 1/5 yacTb yxe 3aHsiTa NOCTOPOHHUMM MPUMECSIMU U YESIOBEKY OCTAETCS TONbKO 4/5
OT BbINUTOro 06bLEMA).

Cogepixauimecs B Boge opraHuueckue coefuHeH1s U UX Bo3faeiicTBue Ha OpraHu3M uyesioBeka
Bce opraHuyeckme coeauHeEHMsl, HaxoAsLMecs B BOAE, MOXHO YC/IOBHO pasfAenntb Ha Menkune (pa3smep
MoneKkysbl - MeHblue 100 kunoganbToH) M KpynHble (pa3mep Monekynbl - oT 100 kunoganbToH). Hanbonee
OonacHbl ANsl YenoBeKa KpyMHble OpraHn4Yyeckne coeanHeHusi, Kotopble Ha 90% SBNSIOTCS KaHUeporeHamMu
unu MyTtareHamm. Hambonee onacHbl XJlOpopraHMyeckuMe COoeauMHEHUs, obpasylowmnecss Npu KUNSYeHUn
X/TOPUPOBaAHHON BOAbl, T.K. OHW SABASIKOTCA CWIbHBLIMA KaHLUEpOreHamMu, MyTareHamMum W TOKCMHAMM.
OcTanbHble 10% KpymnHOM OpraHWKW B NyYLIEM Ciydyae HelTpaNbHbl B OTHOLUEHUW OpraHu3Mma. MonesHbix
NS YenoBeKa KPYMHbIX OPraHUYeckMX COeAMHEHWIA, PacTBOPEHHbIX B Boae, Bcero 2-3 (310 depMeHThI,
HeobxoaMMble B OYeHb ManbiX Ao3ax). Bo3geicTBMe OpraHMKM HaYMHAETCS HEMOCPEACTBEHHO MOCNE MUTbLS.
B 3aBMCMMOCTM OT [103bl 3TO MOXET 6bITb 18-20 AHel unu, ecnu Ao3a 6onbluas, 8-12 Mecsues.

Copepxxalwimecs B BOAe MOHbI TsHKEJIbIX METaJI/IOB M UX BO3AEeCTBME Ha OPraHU3M YyesioBeKa
Taxxenble MeTanbl, Nonagas B Haw OpraHusM, OCTaloTCs TaM HaBCeraa, BbIBECTM MX MOXHO TOMbKO C
noMoLlblo 6enkoB Mosioka M 6enbix rpubos. [ocTuras onpeaeneHHOM KOHLUEHTpauMu B OpraHuW3Me, OHU
HaYMHAOT CBOEe rybuTeNbHOE BO3AENCTBME - BbI3bIBAOT OTPaB/eHMs, MyTaumuu. KpoMe TOro, YTO CaMu OHU
OTPaBNSAIOT OPraHM3M YesioBeka, OHM eLle U YUCTO MeXaHMYECKM 3acopsItoT €ro - MOHbI TSXKENbIX METaNI0B
0CeflaloT Ha CTeHKaX TOHYAWLLMX CUCTEM OpraHM3Ma W 3acopsitoT MOYEYHbIE KaHasbl, KaHasbl NeYeHu, Takum
06pa3oM CHWxasi (UIbTPALMOHHYI0O CMOCOBHOCTb 3TUX opraHoB. COOTBETCTBEHHO, 3TO MPUBOAWUT K
HaKOM/IEHMIO TOKCMHOB M MPOAYKTOB XXM3HEAEATENbHOCTM KNETOK Hallero opraHv3Ma, T.e. CaMOOTpaBleHNE
opraHusMa, T.K. UMEHHO MeYyeHb OTBEYaeT 3a MepepaboTKy SAOBWUTLIX BELECTB, NOMajaloWwMx B HaLl
OpraHusM, U NPOAYKTOB >XU3HEeAEeSTENbHOCTM OpraHu3Ma, a MOYKM - 3a UX BbiBeAeHue Hapyxy. K TsxkenbiM
MeTannam otHocsaTcs Pb (cBuHew), Al (antoMuHmin), Mn (MapraHeu), Si (kpeMHuit), Fe (keneso), Se (ceneH),
Zn (umHK), Hg (pTyTb), Cd (kaamuin).

MapraHeu 3abvBaeT KaHasblibl HEPBHbIX KETOK. CHWMXAETCs MpOBOAMMOCTb HEPBHOrO MMMynbCa, Kak
CNeACTBME MOBbLILIAETCA YTOMIAEMOCTb, COHIMBOCTb, CHMXAETCS BbiCTpoTa peakuuu, paboTocrnoco6HOCTb,
MOSIBNAIOTCSA FOJIOBOKPY)XXEHWE, AENPECCUMBHbIE, NMOAABNEHHbIE COCTOSHUSA. OCOBEHHO OMacHbl OTpaBEHMS
MapraHueMm y feTeil U 3M6pUOHOB (KOraa >XeHlMHa 6epeMeHHa) - NpuBoaAWUT K manotun. M3 100 apeteit,
MaTepy KOTOPbIX BO BpeMsi 6epeMeHHOCTM NOABEPIIUCL OTPABMEHUIO MapraHueM, 96-98 poxaatoTcs

nanotamun. ECTb Takke Teopus, YTO TOKCMKO3bl Ha PaHHUX M NO34HUX CpOKax 6epeMeHHOCTVI BbI3bIBAlOTCA
MapraHuem. B BOﬂOI'IpOBO,D,HOﬁ BOAE - M3ObITOK MapraHua. Kpome BOAbl MapraHel COAEPXUTCS B BO3ayxe
n3-3a NpousBOACTBEHHbIX Bbl6pOCOB. B npuvpoge MapraHeL 3aTeM HakarnjMBaeTCs B rpm6ax N pacTteHundx,
nonagas TaknMm o6pa30M B nuuy. MapraHeL noYTM HEBO3MOXHO BbIBECTU M3 OpPraHu3Ma; O4eHb TAXeso
ANarHoCTnpoBaTb OTpaB/leHNE MapraHUeM, T.K. CUMNTOMbl O4YEHb obume n npucywumn MHOrmM 3aboneBaHusM,
Yallle >Xe BCEro YEsIoBeK NnpocCcTo He o6pau.|,aeT Ha HUX BHUMaHUA.

ANFIOMMHMIA TaK e oKasblBaeT obliee OTpaBnsdloWEE N 3acop4dtoLlee [eicTBME Ha opraHmsM 4yenoseka. B
BO,CI,OI'IpOBOLlHOI\/’I BOAe ero M36bbITOK CBSI3aH C TEM, YTO U3NIMLLKM XXefe3a Ha Bo.u,o3a6ope yAandaoT Cyrlb(.baTOM
anioMuHnA. Pearnpya C MOHaMn >xenesa, Cy}'lbd)aT allOMUHNA OaeT HepaCTBODVIMbIl‘/'I 0CajokK, B KOTOprl’I
BbllMNaAa€eT, B NpUHUMNE U XENE3O0, U aJ'I}OMVIHVIﬁ, HO B peaJibHOCTU B BOAE OCTAETCA U XKENE30, U ANOMUHUIA,

CeneH He coaepxXuTcs B anponHoﬁ Boae HOBOCVIGVIpCKa. CeneH Heobxoanm YENoBEKY B OYE€Hb MalnbIX
[o3ax, npu Manenwem NpeBbILEeHUN 003bl OH NpeBpallaeTcs B KaHLEeporeH, MytareH U TOKCUH. YenoBeky
MOXHO 6e30MacHO BOCMOJ/IHUTb HEAOCTATOK CefleHa C MOMOLbIO CreunanbHbIX MUHEPAJIbHbIX KOMM/EKCOB,
CENEH TaKXeE COAEPXUTCA B MOpCKOl\/'I KanycTe.

XXeneso 6biBaeT B NpuMpoae B TPEX COCTOSIHUAX - MonekynsipHoe xene3o FO(koraa oHo kyckom), Fe2+ -
HeobX0AMMO B OpraHM3Me YesioBeKa Kak MepeHocuMk kucnopoaa (B Monekyne reMornobuHa 4 voHa F2+) u
F3+ - BpeaHoe ANA YenioBeKa - OHO M eCTb pPXXaBuMHA. XKeneso Heo6XoAMMO OpraHvM3My 4esioBeka, Ho
TOMbKO B OMpefeneHHoW npornopuuM v B Buae MoHa F2+. B BogonpoBoaHOM Bode 6GOMbLIOW M36bITOK
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Xenesa, T.K. B NpupoaHoin Boae HoBocnbupcka ero MHOro, nioc p)kasble TPybbl, MO KOTOPbIM TEYET BoAa K
notpeburensam.

Kanbumii Heo6xoaMM B OpraHU3Me 4enoBeKa AJ CTPOEHMSI KOCTHOWM TKaHM (3y6bl, KOCTM), MbILLEYHOI
TKaHM (MbilUbl, MbllLA cepaua), MoaaepXaHus npoBoasiwert yHKUMM HEpBHOW TkaHW. Mpu n36biTKe
KanbUMiA HeWTpaneH no OTHOLIEHMIO K OpraHu3My 4esioBeKa, OIHAKO, 3TO CHWXXKAET KauyecTBO BOAbl - COMMU
KanbLUmMs 06pasyloT HakuMb ¥ MyTHOCTb BOAbI.

MarHui HeobxoauM Ans HOpMaﬂbHOVI AesITeNbHOCTU HEPBHbIX KneTok. OAHaKo, ero KOMM4ecTBo B BoAe
JOMKHO 6bITb OrpaHMN4eHHo, T.K. Npu n36bITKE OH I,Clel‘/}ICTByeT Ha nopobue MapraHua - 3aCOpAET KaHallbLlbl
HEPBHbIX KJIETOK, TOJIbKO OH MEHEE aKTUBEH U MNpoLle BbIBOAUTCA U3 OpraHnU3Ma.

Kanwmii Takke HeobxoauMM AN HOPManbHOW XXM3HEAESTEeNbHOCTM OpraHu3Ma, T.K. SIB/IIETCS KOMMOHEHTOM
KanMn-HaTpMEBOro Hacoca. Kanui-HaTpueBbIi HAacoC - 3TO CTPYKTypa Ha MeMbpaHe Ka[aon KIeTKH,
6narogaps KOTOpOM B K/ETKY MPOHWUKAKOT BELLECTBA M3 MEXKIETOYHOMN XMAKOCTM, @ U3 KNETKW BbIBOAATCS
NpoayKTbl €ee >W3HeaeAaTenbHoCTU. KpoMe Toro, 0Co6eHHO BaXKeH Kanui Ans cepaevHO-COoCyAMCTOi
AEeATeNbHOCTK, T.K. OH HOPManu3yeT AaBleHne KpoBK M paboTy cepaua.
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