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MuHepanbHasd BoAa — BoAa, coaep xailas
6uonornuyecky akKTMBHbie MUHEpaJibHbIE W
OopraHMuYecKye KOMNOHEeHTbl, 0bsiaaarolas
cneunpnyecknmMm (pU3NKo-XMMNUYEeCcKnmm
CBOVCTBAaMM, KOTOpPbIE OKA3bIBaloT JieuebHoe
BO3AeNCTBYEe Ha OpraHU3M 4YeJioBeKa.

MWHEPaNBHEIE BOAE!

Yallle BCEro 6b1BaloT NoA3eMHbIMM,
PEXE — NOBEPXHOCTHbIMM.
[Noa3eMHEIE BOADI

HOAPa3AEFIOTCA Ha
JieuebHO-CTOJI0BbIE,

JieuebHblie U CToJI0BbIE.




MTHDPOPMALNOFHHAS CITPABKA

MuHepaJiKa - 570 [A0XX/AEBas BoAa, KOTOPasi MHOIO CTOMETUN nan
A2XKE ThICAUENETIN Hasa yiusia [J1y60Ko B 3EMJII0, NPOCauNBasiCh
CKBO3b PaCLUeAVHbLI W HOPLI Pa3HbIX CIIOEB MOpoak!. [py 5ToM B
HeV pacTBOPSINCH PasiNYHBLIE MUHEPa/IbHBIE BELLIECTBA,
HaxoAslIecs B NopoAe. OT NPOCTo NPYPOAHON BOAB! 113
HOANOYBEHHBLIX ICTOYHVKOB M OTKPHITHEIX BOAGEMOB MVHEPa/IbHBIE
BO/IbI OT/INYAIOTCS COCTABOM. YEM [HyOXKe OHVI 3a/IEraloT, TEM OH
TEMMIEE 1 6oraye YiJIEKNCIOTON 1 MVHEPaTBHBIMII BELLIECTBaMM.
KpOME T0r0, YeM Hiyorke NPOHVKaET B NOPoAY. BoAa, TeM bobllie
OHa OuYMllaETCS. PasivuHBIE CNOoV NOYBHI Cliy>KaT: CBOE0OPaZHBIM

MOUIETPOM.
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MBy4EHEM MUHEPA/BbHBIX BOA, W X MOME3HBIX CBOVICTB
3aHNMaEeTCcd Hayka 6asibHEeoJsIoOrus.

Knaccudukaums MMHepasibHbIX BOA C TOUYKMW
3peHusa 6anbHeosIornm:

CT0/MeBbIE MMHEPaNbHBLIE BOALI — MUHEPanU3alng Ao 1
Wi

JIeuebHO-CTOMOBbIE MUHEPANIBHBIE BOALI —
MVHEpPa3alvsg or 1L Ao 101/

JleuebHbIE MMHEPABHBIE BOABI — MUHEPa3aLIns
Bosiee 10/ /7 niy BBICOKOE COAEPKaAHNE
B1OIOFMYECKN aKTVBHBIX SJIEMEHTOB: YXeesa, bpomMa;
1I0/ia, CEPOBOAOPO/AA, (MdTOpPa 1 T.4., NPV 3TOM 0OLLAS
MUHEPaNN3aLNS MOXET OblTb HEBLICOKOW.



Knaccudvkauna MUMHepasibHbIX BOA NO
XUMUYECKOMY COCTaBY:
ApPoKapboHaTHBEIE MYHEPaBHBIE BOAb)
XIepyaHLIe MMHEPabHEIE BOA! e o
CynbdaTmHbIE MUHEPaIbHBIE BOAb! § 4{; e
HampvieBbie MYHEPaibHBIE BOADI '.-\/‘.- : '—155,;.“ &

KanblyieBble MUHEpanbHbIe Boas! "%
MarHVEBBLIE MUHEPa/IbHBIE BO/ABI "8 ‘

BOJIbLUMHCTBO MUHEPAJZIbHbIX BOA NMEeT
CMELUaHHbIN COCTaB, YTO MOBbILLIAET JieuebHbIN
MMEKT NPU NX NPUMEHEHUMN.



Knaccudpukauma MmHepasibHbiX BO B
3aBMCMMOCTM OT ra3oBOro cocraBa u
Hanuumea cneumdumyeckmx 3/71IeMeHTOB:

YIeknensle (Kycibie) MUHEpanbHbIE BOAb!

CyibdVaHbIE (CEPOBOAOPOAHBIE) MUHEPANBHBIE
BO/Ab|

BpoOMUCTBIE MAHEPSIbHBIE BOAD!

MloancTblie MUHEpPa/bHBIE BOAb!
L

MbILUBAKOBYCTbIE MUHEPAIHBIE BOAB! [l weeas

PaanoakTvBHbLIE (PaAOHOBBIE) MUHEPA/IBHBIE
BOAb|




OpneHTUPOBOYHO MUHEpPaAJIbHAA BoAa AO/HKHA
coAep)xaTb:

TMAPOKapboeHaTa — cBhille 600 Mr/,
cy/ibdata — cBbillie 200 M/,
XJnopyaa — cebiuie 200 M/,
KabLUna — cBbilie 150 M/,

Hampysa — cBbilie 200 M/,

MalFHns — cBbllie 50 M/,

@TopyAa — cBbille 1 M/,
[IBYXBaIEHTHOIO »eie3a — CBbILle 1" MI/Ji.

HamypanbHbIE MMHEPabHBIE BO/ABI CUNTAIOTCSA KNCABIMY,
ecivi coaepxxat bonee 250 Mr/A YEMEKNCIOTHI.



[IpUMEHEHNE MUHEPaBbHBIX NPVPOAHbLIX BOA
NO3BOJISIET AOCTNYb YHUKAbHBLIX PE3Y/ILTATOB,
BE/AL B HUX COAEPXMTCS boraTenil CoCTaB
COJIEN Y MMKPO3JIEMEHTOB, KOTOPbIX Tak HE
XBaTaET HalleMy: opraHn3My. Bo3aencrBmne
MWHEPaBHBLIX BOA OYEHB Pa3HOOHOPa3HO 1
3aTParVBAET BCE OPraHbl Vi CUCTEMB.

[ipyyeM, Kkaxkaas AeyebHas MMHEPaibHas Bo/a

VIMEET CBOO! FPYMNY. NoKasaH 1
NPOTBONOKasaHnn. MHOIME XPOHNUECKNE

3a60/1EBAHMS, MIOXO! NOAAAIOLIVECS
JIEKAPCTBEHHOW TEPanny, YCHELWHO JIEYaTCH Ha

BaIbHEOIOIMHECKMX KYPOPTaX.



MuHepa’sibHble BOAbl OLLEeHUMBAKOTCA MO
cyiefyrollMM nokasaTensiM:

[d3O0BOMY' COCTaBY U CTENEHN [[d30HACBILEHHOCTH,

COAEPXAHWIO 610aKTVBHBIX S/IEMEHTOB 1
OpPIFaHNYHECKNX BEWIECTB,

PaAVIOaKTVIBHOCTY, oy

\",'
MUHEpRaVBALIN, ' i
VIOHHOMY: COCTaBY, & — -

TEMMEPATYPE,
aKTBHOVI peakiiyv Boabl (pH).

MmHepasibHbIE BOAbI MPUMEHSAOTCS Hapy>KHO B BUE
BaHH (Fa30BbIX ¥ MMHEPa/bHbIX), d TaK)Xe BHYTPb Ais
IedeHns v APOMUAAKTUKMA.
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OcHOBHbIe rpynnbl MMHEepaJbHbIX BOA

. YIJIekucble

. CepoBoaepoaHEIE

. JKENE3VICTbIE

. BPOMHBIE, VOAHBIE VI 1OA0OPOMHBIE
. KpEMHVCTBIE TEPMalibHBIE

. VMBIlEFRCoAEPXallye

. PafioHoBbBIE (paanoakTVBHEIE)

. BOpcoAepkaline

. Bojib!, o6erallieHHbIE OpraHNYECKVIM BELLIECTBOM

Kaykaas 13! EpyIn MUHEPaMBHBIX BOA NOAPasAENIETCH Ha
KJ1aCCbIl Vil OAKIACED! 10 COOTHOLUEHN IO OCHOBHbBIX
KOMIIOHEHTOB MOHHOLO VI COJIEBONO! COCTaBa: aHUOHDI:
6ukapboHaThl HCO3-, kapboHaThl CO32-, cyabdathl SO42-,
xaopuabl CI-., KaTUOHbI: KanbUn Ca2+, Mmardum Mg2+,
Hatpun Na+, kaanm K+.



Kazsanocb 6bl, YTO MOXXET OblTb MPOLUE — MUHEPAJIbl W Fa3bl, PACTBOPEHHBIE B
BO/E. TEM He MEHee, NOA0BHBLIM COUETAHMEM JIeuaT MHOKECTBO 60Me3HEN —
Hapy>XHbIX W BHYTPEHHMX. DMMEKT MOCHE KOMMIEKCHORO JIEYEHNS
MWHEPa/bHbIMY BaHHamMVi OTMEYasiv| elle MEAVKI APEBHOCTY, KOTOPbIE
PEKOMEHA0BA/IVI «B3ATb BaHHY>» UyTb Jiv HE Of; JIt0b0oY 60ME3HN. CeKper
YAVIBNTENBHOV SMMEKTNBHOCTV MMHEPA/IHOVI BO/b! Bl €€ HAMPaBIEHHOM
BO3/AENCTBYVI Ha OpraHyaM YenioBeKa. MHEPabHBIE BOAbI COAEPX AT B
NOBbIWEHHbIX KOHUEHTPALMAX MUHEPAIbHBIE Ml OPFaHNYECKVIE KOMIOHEHT),
biaroAaps YeMy: OkasbiBatol 6/1aronpyaTHOE BO3AEVICTBIE Hal OpraHBM
YesioBeKa. Kax/aas CocTaBidiolliasd Takoy MpMPeAHONIBOAbY, BY/b To
MVKPOSIEMEHT WiV PaCTBOPEHHbIV [a3, BAVSET ONpPEAEIEHHBIM 06pPasoM Ha
Pas/IVYHBIE BMEMOTNYECKNE MEXaHNEMbI.

MVHEpPasbHBIE BOABI NPYMEHSIONCH PV MHOGX 3a60/IEBaHNSX
C YYETOM (hasbl 60JIE3HN, KUCIOTHOCTY XENY/A0YHOO COKa,
d TAKXKE KOMINYECTBa, BpeMeHm NPYEMA 1 TEMIEPATYPbI BOLl,bI
B IPOTVIBHOM cnyqae MOXXHO MOJyUnTb AEVICTBME, OBPaTHOE
JieyebHomy.

I NIOMHNTE — MWHEPaNBHBIMVEBOAAMI HEYTOA O YK KLY,
HO MOCTOSHHbIV HNPUNEM MOXXEIT NPUBECTN K HapPyLIEHNIO
KNCJIOTHO=IENOSHORO PABHOBECUA Br OPIidHNSME 1 OTJI0KEHWIO
KaMHEN B MOSKaX, MEYEHW, )KENSHOM 1Y SbIPE
7 I'IOLI,)KeJ'IYLI,OLIHOM >|<ene3e



YTo ob61iero y "BoH akBbI® 1 "Bop)XoMU " ? [IpaKkTnYecKm
HWYErR0. ST0 BCE NPMPOAHasds MUMHEPabHas BoAa, NEPBas
OTHOCUTCS K Tak HasbIBAEMbLIM CTOJIOBbIM BOaM, MTh KOTOPLIE
MOXXHOI BCEM M CKOJILKO Aylle YroAHO. Bropad - K IeYEOHO-
CTOJIOBBIM, MEPEOAPLINBATH C KOTOPOW HEMB3s. A BEAL ECTH 1
Cyry60 fieuebHble MWHEPAIBHBIE BO/bI, SBASOLIMICS
Pa3HOBMAHOCTSMN MUHEPAKN. VI MNTh X HY>KHO: € YMOM, a T0
MOXXHO 3aPOCTO 3apaboTaTh KaKyo-HbyabL 60/1e3Hb.

KAK MPABUJIBHO JIEYNTbCSA?

CaMoCTOATENLHO JIEUNTEES MUHEPasIbHOV BOAOY HEB35?
CHayasial IPOKOHCYIBTPYMTECH Y. CRELVaNNCTa. ECN e SToro
HE CAENaTh, 1O VCX0A BYAET TPAAVLINOHHO! PYCCKMM: XOTEaM
KaKk ydLle, a Hoaydmnocs... HpPoLIE FOBOPS, BMECTO OAHOMO
3360/IeBaHYS MOYUMTE [Ba. D10 CBA3aHO C TeM) Yo B
MNHEPJIKE COAEPKMTCA BONBLIOE KONIMYECTBO conen. MosTomy
HENMB34 AOJITOE BPEMS MTb BOAY. OAHONM 1 TOV KE MapKi.
[OCKOMBKY: Kepk/ias ee PpasHOBYAHOCTE VIMEET HOCTOSHHbIN
COCTAB COJIEV, MOXKET MPOVSONTI NEPEHACHILLEHVE OpraHEMa
STNMYA BELIECTRAMY, HecMOoTPS Ha CEOV BBICOKME JieuebHbie
CBOVCTBa, MUHEPabHYO BOAY. HEKOTOPLIM JIHOASAM 1 BOBCE
HEsIb3s MNTb.



