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I'IPEAI/IC/\OBME

Bazaanu 8 kanaro Bo0etl, u mot ybuduute Beco uup.

Namunckaa nocaoBuua.

NcTopma yenoBeyecTBa KpacHOpPEeUYMBO CBUE-
TENbCTBYET: KAYeCTBO BOAbI M KaueCTBO XMU3HU He-
otgenumbl. 1o gaHHbIM BcemunpHom opraHusauunm
3apaBooxpaHeHua (BO3), 80% Bcex MHOEKLMNOHHbIX
6onesHeln B Mype BO3HMKAET BC/IeCTBUE HeyoB-
NeTBOPUTENbHOrO KayecTBa BOAbI WM HapyLIeHNA
CaHWUTaPHO-TUIMIEHNYECKUX HOPM B CBA3M C €& He-
poctatkoM. o gaHHbIM MepuumHckoro nHpopma-
LIMOHHOIO areHTCTBa exerogHo B Poccnm octpbimin
KMLEYHbIMU MHOEKUMAMM 13-32 HeKaueCTBEHHOW
NUTbEBON BOAbl CTpagaeT B cpegHem 700 TbiC. ye-
NOBEK, U3 HUX 0Koslo 60% — feTn paHHero Bo3pac-
Ta; NleTasibHble UCXOAbl Cpeaun 3aboneBWUX AeTen
pocturatot 4000 B rog! B Hauane XX| Beka BO BCEM
MUpe OTMeyaeTCA HeyCcTOMuMBasA 3nuaemmyeckas
cuTyauma no xonepe. B yactHoctn, B Poccum B no-
cnefgHue ropabl XoNiepHble BUOPUOHBI BblgeNeHbI
13 06bEKTOB OKpY»KaloLlel NPUPOLHON cpeabl Ha
TeppuTtopumn AcTpaxaHckoi, HoBocubupckoi, Ps-
3aHCKol obnactelt, KpacHogapckoro u Mpumop-
CKoro Kpaés, Kanmbiknn 1 TatapctaHa. o wupokon
reorpadumn «HaxogoK» MOXHO NPeAnonoXuTb GaxT
aKTMBM3aLMM BO3OyaAMUTENA XONepbl Ha TeppuUTopum
BCeW CTpaHbl. Bepylwana ponb B npegynpexgeHnn
3NUAEMUN XONIEPbI B 3TUX YCIOBUAX MPUHALNEXNUT
NpaBUIbHOM OpraHM3aLMn MUTbEBOrO BOJOCHAO-
KeHusA!

Mo gaHHbIM BO3 XxpoHMYeCKnin HejoCTaToK BOAbI
— OfiHa 13 NPUYNH roJIOBHOWM 60K, aCTMbl, OXKMpe-
HUA, 30eMbl (OTEUHOCTW), KONUTA, AnabeTa, U3XKoru,
MOBbILIEHHOTO KPOBAHOIO AaB/ieHMA, MOBbILEHHO-
o YPOBHS XONleCTePVIHa Y MHOTUX Ap. 6one3HeNn.

B nocnegHme rogbl NOABUIOCH MHOXECTBO My-
6n11KaLumin B 06nacTvi NUTbEBON BOAbI, OOCYKAa0TCA
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BOMPOChI, CBA3AHHbIE C €€ 3arpA3HeHNEM U BINAHU-
€M Ha 3[0pOBbe YesloBeKa, MeTofaMu OUYNCTKU, HO
HecMoTpsA Ha oOuve NMTepaTypbl O BOAE OLLyLlaeT-
€A pedununT N3gaHnin, KoTopble B MPOCTON 1 JOCTYM-
Hol dopMe foHecn 6bl [0 UnTaTens nHGopmaLnio
O TOM, YTO Takoe MUTbeBaA BoAa, UCTOUHUKU U
Ccnoco6bl nosyyeHus NUTbeBoOl BoAbl, Npobne-
Mbl NMTbEBOr0 BOAOCHAGKEHNA, YTO TaKoe «BTO-
pUYHOe 3arpsA3HeHue» 1 Kak OT Hero n36aBmTbCA C
MOMOLLbIO ObITOBbIX GUIIBTPOB OUNCTKM BOAbI, KaK
yCTpoeHbl 6biToBble GUALTPbI N KaK NpaBuib-
HO BbIGpaTb HY>KHbII B TOI UAN MHOW cUTyaLun
unbTp.

B npennaraemoit Bam 6polutope aBTopbl NOnMbl-
Tanucb JaTb OTBETbl Ha 3TV W ApYyrue BOMpPOCHI, A
TaKXe pacckasanu o GunbTpax OYMCTKM BOAbI, 13-
roTaB/IMBaeMbIX HayYHO-MPOV3BOACTBEHHbIM Npes-
npuatnem «Cnbrpb-Lleo», n o0 Tom, Kak 13 06bIYHOW
BOJOMPOBOAHONM BOAbI C MOMOLLbIO 3TVX GUNBTPOB
nonyunTb BOAY, COOTBETCTBYIOLLYIO BOAE BbICLUEN
KaTeropum KauyectBa. Bo3moxHO, HekoTopble MoO-
MEHTbl B HaLleM W3[aHWM MOKaXKyTCA CMOPHbIMY,
HO Mbl Hafleemcs, UTo HpoLLopa NO3BONT axe He-
NMOAroTOBNIEHHOMY uMTaTeNo NOJyYnTb NpeacTaBs-
NeHne O KayeCTBEHHOW MUTbEeBOW BOAE, T.e. O BOAe
6e3onacHon, ¢u3MoNorMyeckn u 6Gronornyeckn
MOJIHOLIEHHOW.

Mbl yBepeHbl, UTO HaZEXHbIN GUILTP OUUCTKM
BO[bl — 3TO TaKoW e HeobXoAMMbIN aTpubyT fo-
MallHeln TeXHWKM, KaK CTUpasnbHasa MallunHa, Tene-
BM30p, XONOAWIbHUK, HO KN3HEHHO 6oJiee BaXHbI.

KPATKMA OB30P COAEPXXAHMAL.

haBa 1. NuTbeBas BoAa.

B 3Tol1 rnaBe faHo onpepeneHne «NMUTbeBas BOAay,
paccMOTPeHbl COBpPeMeEHHbIe TpeboBaHusA, Npeab-
ABnsAemble K Hell (6e3onacHOCTb, pusmonormyeckas
N 6uonornyeckas NoOJHOLEHHOCTb). YOeneHo BHU-
MaHVe 3HAUYEHWI0 KauyeCTBEHHOW MUTbEBOW BO[bl
B obecneyeHnn 340poBbsa YenoBeka. [JaHbl obwie
CBeleHNA 0 X03ANCTBEHHO-NUTbEBOM BOJOCHA0Xe-
HUW, @ TaKXKe KpaTKas XapaKTeprCTiKa MOBEPXHOCT-
HbIX W MOJ3EeMHbIX NCTOYHMKOB BOAOCHAbXKeHMA.
ABTOpPbI HAaCTOATENBHO PEKOMEHAYIOT 03HAKOMUTb-
CA C cofep)KaHMeM 3TOW MaBbl, T.K. B HEW MpurBe-
[leHbl OCHOBHble TEPMUHBI 1 onpeaeneHus. Jlrobu-
TEIAAIM POAHMKOBOW 1 KOJIOAE3HOW BOAbl COBETYEM
03HAKOMUTbCA C MHbOPMaLMen o NoA3EMHbIX MC-
TOYHMKaxX BOAb.

haBa 2. llpoOAembl NUTLEBOro
BOAOCHA0XeHMs.

B >ToWi rnaBe paccMOTPEHbl OCHOBHbIE MPOGAEMbI
NUTbEBOIO BOJOCHABXKEHNS; 3arpA3HEHNe NCTOUYHN-
KOB BOJOCHabXeHus, niioxas paboTa cTaHUMi BORo-
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NMOAroTOBKM 1 XNIOPUPOBaHKe BOAbI, yXyALIeH e Ka-
yecTBa BoAbl B TpybonpoBodax pa3BofALLMX ceTel
(BTOpMYHOE 3arpa3HeHue), OTCYTCTBUE BOLOMOS-
rOTOBKW B pAfe HaceNéHHbIX NMYHKTOB. 3aTPOHYThI
BOMPOCHI KayecTBa M CTOMMOCTW OYTUNMPOBAHHOM
BOJbl.

HecmoTpsa Ha To, uTo Npobnemam NUTLEBOrO BOLO-
CHabXeHNA B HacTosllee BpeMA yAenaeTca ouYeHb
MHOro BHumaHua B CMW, aBTOpbl MonbiTanucb
KpaTKO 1 C pa3HbIX CTOPOH B3rAHYTb Ha 3Ty Temy,
rocne yero cienany NPorHo3 Ha bnuxarnwyto nep-
cnekTmBy. Kakon? Y3HaeTe, ecqim O3HaKoOMUTECb C
copepXaHnemM 3Tol rnaBbl (06paTTe ocoboe BHU-
MaHue Ha poTorpadpum!).

'raBa 3. HeobOXx0AMMOCTb MCMOADb-
30BaHusl (PUALTPOB AASI AOOUUCT-
KM BOAOMPOBOAHOW BOAbI B ObITY,

B YYPEXKAEHUSIX COLMAAbHOW cde-
pbl, B ocmcax.

B TpeTbeli rnaBe faHa nHGopmauusa o0 Ha3HayeHUN
n Lleﬂec006pa3HOCTl/l MCMOJIb30BaHNA ObITOBbIX
d)l/lﬂprOB, a Tak»ke 0bnactax nx NMPUMEeHEHNA. KpaT—
KO paccKa3aHo o MeToax 06paboTKy BoAbl, NpuBe-
[leHa KnaccudurKauus ObIToBbIX GUITBTPOB.

B 31O rnaBe aBTOpbI NOCTapanucb AOCTYMNHO pac-
CKaszaTb O COBPEMEHHbIX MEeTOAAaX OUYUCTKU U 06-
paboTku Bogbl. Kpome 3Toro, yaeneHo BHUMaHue
MeToZaM, NMO3BOJIALWMM MONb30BaTENIO MOJyYaTb
CBEPXUYUCTYIO BOAY, KOTOpasA, K COXKaneHuto, AnA
NUTbEBBIX Lienen He npurogHa. NMoyemy? OTBeT Bbl
CMOXeTe HaWTu B 3TOVW rnaBe (Npu ycioBUM, YTO
BHVIMATESIbHO 03HAKOMUINCH C FnaBom 1).
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l'haBa 4. bbiToBble (PUABLTPDI
npoussoactea «Cuoupb-Lleo».

YeTBEpTas rnaBa 3HaAKOMWUT YMTaTeNss CO BCEN HO-
MeHKNaTypor GunbTpoB, BbiNMycKaembix Npeanpusa-
Trmem «Cnbunpb-Lleo». 3neck Bbl Hanaéte nogpobHoe
onucaHvie GuUNbTPYOLWNX MaTepranos, BXOAALNX B
NX COCTaB (LLeONUT, LIYHTUT, aKTUBMPOBAHHbIV YTofib,
NOHOOOMeHHan cMmona). PacckazaHo 06 ycTpolncTse
N NpUHUUNe gencTena GpuUNbLTPOB CepUin «<Apro» u
«Bogoneii», a Takxke npuBeAeHbl TEXHUYECKME Xa-
paKkTepucTuUKkn GUAbTPOB U pe3ynbTaTbhl OLEHKM Ka-
yecTBa NUTbEBOW BO/Ibl, OYMLLEHHOW UMMW.

Kpome Toro, B 3ToM rnaBe umtatenb HamgeT WH-
dopmMaumio o ToM, Kakor GunbTp (Mnn KapTpuax)
nyyule BCero NoAOMAET ANA PelleHNA KOHKPETHbIX
npobnem ¢ NUTbeBON BoAoW. PacckasaHo O AOCTO-
WMHCTBAX TeX WM UHbIX MoJesnel, a Takxke 06 oco-
6eHHoCTAX Ux aKkcnnyaTaumn. Kaknx? Y3Haete, npo-
ynTaB faHHylo rnasy. HaBepHsaka ocobbi nHTepec
y unTaTenen n nosb3osateniel GUNLTPOB BblI3OBET
pa3gen rnasbl, NOCBALWEHHbIN UCCefoBaHUAM 3¢-
deKkTnBHOCTU paboTbl dunbTpoB «Apro» n «Bopo-
nen», a TakKe bronHanKaLlmu.

laBa 5. Kak BbiOpath (puAbTp
AASl OYUCTKM BOAbI?

B nsToi rnaBe aBTOpamMM PacCMOTPEHbl BOMPOCHI,
KOTOpble BO3HMKAIOT Y Monb30BaTeNid Npu BblGO-
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pe 6bITOBOrO GuUnbTpa AnA OYMCTKM BOAbI Kak AnA
NUTbA 1 NPUTrOTOBAEHNA MULLW, TaK 1 ANA XO3A1-
CTBEHHO-ObITOBbIX HY»KA. [laHbl MpakTMyeckne pe-
KOMeHAaUMM Ha npumepe GunbTpoB cepuii «KApro»
n «Boponen».

MATas rnaBa ABNAETCA IOTMYECKMM 3aBEPLUEHNEM
npepLecTByoWwmx rmas. Mpouye roBopsa, 310 Ta ca-
Mas r71aBa, Pagun KOTOpOW 1 6blIM HanMcaHbl raBbl C
1 no 4. Mouemy? MNMpouTtnte 1, Hageemca, Bam ctaHet
NOHATHO. Hapeemca, Halum pekomeHaaummy npuro-
Aaatca Bam npu Bbibope ¢unbTpa Ans 0UNCTKA BOAbI.

1. NTIUTBEBASA BOAA.

Ecau 8 smoum mupe ecms Boawmebembo, mo ono — B Bode.

Noper Siicau.

HayHém Haw Pa3roBop c onpefeneHna — 4YTo e
Takoe numeesds 8004d.

1.1. OnpeaereHune NUTLEBOA
BOAbI.

B cootBetcTBUM ¢ TOCT 30813-2002 «Bopga v Bo-
[OMNOAroToBKa. TepMUHbI 1 ONpeaeneHus» «<numeoe-
8as 800a: 800a NO Kayecmey 8 eCmecmeeHHOM COC-
MOAHUU UAU NnoC/lle No020MOBKU, omeeyarwas
2U2UeHUYEeCKUM HOpMAmuedam U NpeoHA3Ha4eHHAas
0719 y0o8/1emeopeHUs NUMbeBbIX U 6bIMo8bix Nom-
pebHocmel yesnogeka 1ubo 0715 NPou3800CMea npo-
Odykyuu, nompebnaemot yesogekom». ECnv rosoputb
NPOCTbIM A3bIKOM, TO 3TO Ta Camas BOAA, KOTOPYHO
Mbl MbEM, UCMONb3yeM Af1A MPUrOTOBAEHUA MULLM
1 MbITbSl MOCYAbl, U3 KOTOPOW U3roTaB/MBAKOTCA Ha-
NUTKK 1 T.N. Kakre e TpeboBaHUs NpeabaBaaioTcs
K Takol Boge?

1.2. CoBpemeHHble TpebOBaHus,
npeAbsiBAsiemble K MUTLEBOM BOAE.

MnuTbeBasa Boda [OMKHA yAooBNeTBOPATb TpéM
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OCHOBHbIM TPE6OBAHUAM:
® 6e30MacHOCTD;
® dur3nonormyeckas NoOSIHOLEHHOCTb;
@ 6uonormnyeckasn NOAHOLEHHOCTb.
A Tenepb NMOroBOPVM HECKO/bKO rnogpobHee o
KaXkgom TpeboBaHuN.

1.2.1. be3onacHoOCTb.

besonacHocTb nuMTbeBOM BOAbI ONpedeneHa
B CaHUTAPHO-3NUOEMUNONIONMYECKUX MPaBUIax wu
HopmaTmBax CaHlnH 2.1.4.1074-01 «[nTbeBas
Bopa. [urmeHunyeckre TpeboBaHNA K KauecTBy BOAbI
LEHTPANN30BaHHbIX CUCTEM MUTbEBOrO BOJOCHAO-
»KeHuA. KoHTponb KayecTBa». DTOT JOKYMEHT yCTa-
HaBnMBaeT MNpefenbHO-AOMYCTMMbIE KOHLEHTpa-
umm (MAK) copepkaHNA XMMUYECKNX SNTIEMEHTOB "
Apyrvx ¢akTopoB, NPy KOTOPbIX NMUTbeBasA BOAA He
OKa3blBAEeT Bpefa 340POBbI0 YenoBeKa (npu ytosne-
HUW XaXKAabl, MPUrOTOBAEHWV MM U NPW UCMOSb-
30BaHUN B TUTMEHNYECKUX LIeNsXx).

Bopa, ynoeneTtBopsiowas TpeboBaHMAM 3TOro
[IOKYMeHTa, 6e3BpefiHa 1 6e30onacHa A NUTbeBbIX
1 6bITOBbIX HY»A. Ha nx ocHoBe MOXHO chopmynu-
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poBaTb cnefyoulvie Tpe6oBaHNA K 6e3onacHOCTU
NUTbEBOI BOAbl: NUTbeBas BoAa AO/IKHA ObITb
6e3onacHa B 3NUAEMUOJNIOrMYECKOM OTHOLUe-
HUY, 6e3BpeAHa N0 XMMNYECKOMY COCTaBY 11 06-
nagatb 6naronpuATHLIMU OPraHoONENnTUYeCKN-
MU cBoOWCTBamMu (3anax, MPUBKYC, LBETHOCTb,
MYTHOCTb).

1.2.2. ®dusmorormyeckas NMOAHOLIEH-
HOCTb.

Odusmonornyeckas MOJMIHOLEHHOCTb NUTbe-
BOW1 BOAbl onpefAensaeTcs CTeneHblo eé MuHepa-
nusauun, Makpo- U MUKPO3JIEMEHTHbIM COCTa-
BOM.

OcTaHoBUMCA 6ornee NOAPOOHO Ha 3TUX KpuTe-
puax.

Bonblioe 1 pa3HOCTOPOHHEe BMAHUE Ha 300-
poBbe YenoBeKa OKasblBaeT cTeneHb MUHepanunsa-
LM BOAbI, KOTOpas XxapakTepusyeTcsa ABYMs MOKa-
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3aTeNAMN: CYXOM OCTATOK U XECTKOCTb.

B 60-x rogax npolunoro Beka 6oy NpoBeaeHbl
KOMMJIEKCHble HaTypHble U 3KCMepUMeHTasbHble
nccnefoBaHnA, B T.U. U Ha NIOAAX-BONOHTEPAX, MO
0060CHOBAHNIO HIPKHETO Mpefesia YPoBHA MUHepa-
nn3aunmn NMTbLEBOW BOADI.

WccnegoBanocb coctosHmMe opraHusma v npo-
Leccbl 06MeHa y »KUBOTHbIX (6enbix KpblC U cobak)
1 nopen npu ynotpebieHMn BOAbl C LUMPOKMM
AmnanasoHom cyxoro octatka: 50; 75; 100; 200; 500
n 1000 mr/n, a Takxe AUCTUINMPOBAHHOM BOAbI.
Hanbonee HeraTMBHble M3MEHEHWSA, KOTOpbIE Bbi-
pasnancb B BblBEAEHMM M3 OpraHu3ma HaTpus,
Kanus, KanbLUus, NPoABUAKNCL NpU ynoTpebneHnn
BOAbI C CyxuM ocTatkom 50 mr/n, 75 mr/n n pguc-
TUNANPOBAHHON Bodbl. Mpu ynotpebneHun Bogbl
C copepkaHnem cyxoro octatka 100 mr/n Takux
oTpuLaTeNbHbIX ABMEHUI He Habnoganocb. Takum
ob6pa3om, Obin chenaH BbIBOJ, UTO MUTbeBasi BOAA
C HUM3KMM cofepxaHnemM MUHepasbHbIX conen
dM3MONOrMyYecKn HEMOMHOLEHHA.

Pesynbratbl 3TMX wucCCneoBaHU U PEKOMEH-
daumn BO3 ABuANCb OCHOBaHMEM YCTaHOBUTb MU-
HUMasIbHYIO BEIMUMHY CYyXOro ocTaTka Ha YpOBHe
100 Mr/n, onTUMasbHble YPOBHIW CyXOro octaTka: oT
200 po 500 mr/n, a MakcMMasbHbI YpOBEHb CYyXOro
ocCTaTKa B nuTbeBou Boge — 1000 mr/n.

Tenepb MNOroBOpPUM O XECTKOCTU MUTbEBOWN
BOAbI.

MKécTKkocTb BoAbl — 3TO COBOKYMHOCTb CBOWCTB,
obycnoBneHHas cofepxaHrem B Bofe conen Kasb-
LMA 1 MarHus.

MéEcTkocTb n3mepAaeTca B MUINMrpaMm-3KBBa-
JIEHTAaX MOHOB KanibuU/A N MarHunA, cogepkalinxca
B 1 nnTpe BOAbl. B 3aBMCMMOCTM OT X KOnNMYecTBa
BOAa OAENNTCA Ha:

® oyeHb MArKyO - 0+1,5 mr-akB/n;

® vArkyto —1,5+3 Mr-3KB/J;
® cpepHel XECTKOCTN  — 3+6 Mr-3KB/N;
@ KECTKYI0 — 6+9 Mr-3KB/;

— 6onblue 9 Mr-3Kks/n.

® oyeHb XKECTKYIO

Boga ¢ XEcCTKOCTblo CBbille 7 Mr-3KB/N UMeeT
HebnaronpuaTHble FUrMeHNYeckne CBONCTBA. Tak

)KECTKOCTb, MI—3KB/ 1

04eHb
xecTkas

Boaa

MakcumanbHbIn
AONYCTUMBIIA
YPOBEHb KECTKOCTN
(NAK no CanluH
2.1.4.1074-01)

KecTkas
Bopa

OnTUmanbHbIn
ypoBeHb cpenae Mu3snonornyeckn
KB | wectkocTu nonHoueHHas soaa

(Boaa ¢ onTuMansHLIM
YPOBHEM MUHepanu3auum)

msrkas
Boaa

MuHUManbHbIA
AONYCTUMBIIA

MCNoONb30BaHWe ECTKOW BOAbl NPUBOAUT K 06pa-
30BaHUI0 KaMHEW B NMOYKax, XelYHOM Ny3bipe; npu
YMbIBaHUW Takas Bofa CyLINT KOXY. B )xécTkol Boge
XyXe pa3BaprBaloTCA MACo, oBoLM 1 6060BbIe, Tak
Kak conv KanbLma ob6pasyioT ¢ 6eikaMn HepacTBo-
puMble coefVHEHWA, NPENATCTBYOLME YCBOEHMIO
NPOAYKTOB; Yail B >XECTKOW BOJE NOX0 HacTanBaeT-
CA 1 BKYCOBbIE KauyeCTBa €ro CH/KatTCA.

B T0 e Bpemsa no gaHHbiM BO3 coobueHunsa u3
pAfa CTpaH CBUAETENbCTBYIOT: B MeCTax NpoKuBa-
HUA Ntogen ¢ MATKON BOAOW LWMPOKO pacnpocTpa-
HeHbl aTEPOCKIEPO3, MMNepToHNYeckass OonesHb,
WHCYNbT, uvlemmnyeckas OonesHb ceppua. [Mpwm
HW3KOM COflepXKaHUW KanbLua B Bofe OTMevaeTcA
yBeNMUYEHME YMCIIa CMepPTEeNbHbIX 3aboNeBaHnii, a
TaKKe HapyLIeHUn MpoLieccoB CBEPTbIBAHNUA KpPO-
Bu. lMNpy HM3KOM cofepaHWWM MarHWA B BOAe OT-
MeUaloTCA OCNIOKHEHMA NPU CepAeYHO-COCYANCTbIX
3aboneBaHMAX, a TakKe BHe3arnHasa cMepTb Mna-
neHueB (OHuweHko [.I. [locmaHoseneHue 21asHO20
20Cy0apcmeeHHo20 caHumapHozo epaya PO om
11.07.2001 «O Koppekyuu kadecmaa numsesol 8006bI
Nno codepxaHuro 6UO2eHHbIX 3/1eMeHMo8»).

Puc. 1.1.
lpadurueckan
MHTepnpeTauns
MUHepanuMsauum
NMUTbEBOW BOAbI.

YPOBEHb XECTKOCTN T T T T T

100 200 300 400 500
-/

o

~~
MuHumanbHbIn o
[AONYCTUMBIV YPOBEHb Dmgn)(a;:%ngg;/?f:enb
CyX0ro ocTaTka
g (200-500)
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cyXoii 0cTaToK, Mr/n

T T T T T
600 700 800 900 1000

MakcumanbHbin
AOMYCTUMbI YPOBEHb
CyXxoro octaTtka
(MAK no CanlvH 2.1.4.1074-01)
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Mpadurueckana MHTepnpeTauns MUHepanvsaumm
NUTbEBOW BOAbI NpUBeAeHa Ha puc. 1.1.

CMPABOYHO. B page ropopos, rge 3a
HECKOMbKO MOCeAHNX OeCATUNETU NPO-
n3owno ymaryeHme NMNTbEBON BOObl B
CBAI3M CO CMEHOW BOAOUCTOYHMKA, OOHO-
BPEMEHHO BO3POC/ia CMEPTHOCTb OT Cep-
[EYHO-COCyanCTbIX 3aboneBaHui. [Ons o6bsAcHeHWA
3TVX 3aKOHOMEPHOCTel BbIABUHYTO [Be rUmoTesbl.
CornacHo nepBoW, 3alUTHOE AEACTBUE Ha CEPAEYHO-
COCYAUCTYIO CMCTEMY OKa3blBalOT OnpeaesiéHHble KOM-
NMOHEHTbI ECTKON BOAbl, BEPOATHEE BCEro MarHui.
[pyrue snemeHTbl (MUTUIA, XPOM, BaHAAUN, KPEMHUIA)
TaKXXe MOryT Wrpatb 3awWuTHYI posib. CTOPOHHUKM
BTOPOWM rMnoTe3bl MPeAnonaralT, YTo HeKoTopble
BeLeCTBa, MPUCYTCTBYIOWE B MATKOW BOAE, CTUMMY-
NNPYIOT pa3BUTUE 6OMe3HU, B YaCTHOCTH, CEPAEUYHO-
cocyaucTtble 3abonieBaHVA MPOBOLMPYIOT CBUHEL, 1
KaAMUI, KOTOPble MOTYT BbIMbIBaTbCA 13 BOAOMPOBOA-
HbIX TPYO.

A Tenepb HeCKOJIbKO CJZIOB O PO MaKpo- 1
MUKPO3/1IeMEeHTOB A/1A OpraHn3mMa 4yenoBekKa.

Jliogn pgaBHO O6paTVIJ'II/I BH/MaHME Ha TO, 4YTO
MHorve 6one3Hn cCBA3aHbl C HeJOCTaTKOM NOCTy-
nneHna n cogepXaHnAa B opraHmMsme onpe,u,enéH-
HbIX MaKpO- U MNKPO3JIeMeHTOB. B otnunume ot
BUTAaMMUHOB, KOTOpble MOryT CUHTE3NPOBATbCA
B OpraHn3mMe, MakKpo- N MWUKPO3JIEMEHTbI MOCTY-
nawT TONbKO u3BHe. [nA obecneueHun ¢M3MO-
NornyecKkom I'IOTpE6HOCTI/I OopraHnM3Ma MaKpo- "

MUKpO3emMeHTamMu [io3a UX MocTyrnieHna ¢ 2,5 n
BOZbl B CYTK/ JOJIKHA COCTaBAATb:

@ KanbLumn - 600 mr;
® varHun - 175 mr;
® HaTpuin - 1150 mr;
@ kanun - 1900 wmr.

Kanun, MarHmmn n Kanbumm — 370 *XN3HEHHO BaX-
Hble MaKpPO3JIeMEHTbI, perynmpyroume o6bEM Boabl
BHYTPM KJIETOK.

Mo knaccuédurKaumm, OCHOBAHHOM Ha Konu-
YeCTBEHHOM TMpK3HaKe, BCE MUHepanbHble 3Je-
MEHTbI JeNATCA Ha TPW rpynnbl B COOTBETCTBUM C UX
cofepaHvem B opraHusme (tabn. 1.1).

19| Kanmin - ocobeHHO Heobxoaum anA

K «MUTAHMA» KNETOK OpraHn3ma, MblLiL, B

T.4. M1oKappaa. MNoHmxeHHoe cofepika-

Kai, HYIE@ KaJA B OpraHu3me obblyHO npu-

BOAUT K acTeHUM (NCUXMYECKOMY U dU3NYECKOMY

WCTOLLEHNIO, MNEPEYTOMIEHNIO), CYXOCTU KOXMW,
TYCKJOCTU U clabocTu BosoC.

Y XeHLWWVH ¢ 4epuLnTOM Kanmsa MoxKeT ObITb CBA-
3aHa 3p03UA LWENKN MATKK, Yrpo3a HeBblHaLLMBa-
HUA 1 becnnogus.

20 Kanbuui — 370 MakposnemeHT, Urpa-
Ca IOLLMIA BaXKHYIO ponb B GOPMUPOBaHNY
KOCTHOW TKaHW, QYHKLNOHMPOBaHUM
Kansuni| MbILLIEYHOW TKAHW, MMOKapAa, HEPBHOM
CUCTeMbI, KOXKW. Kanbuuii NpenAaTcTBYyeT Hakomnne-

39,0983

40,078

Ta6nuua 1.1

CpenHee cofepKaHnme MMHePaJibHbIX 21EMEHTOB B OpraHn3me.

KoHueHTpauus SnemeHTbl lpynna
B % K Macce Tena
1-9 Ca
0,1-09 P.K,Na, S, Cl MakposnemeHTbl
0,01 -0,09 Mg
0,001 - 0,009 Fe, Zn, F, Sr, Mo, Cu
0,0001 - 0,0009 Br, Si, Cs, J, Mn, Al, Pb
MuKpoanemeHTbI

0,00001 - 0,000090

000001 - 0,000009

Cd, B,Rb

Se, Co, V, Cr, As, Ni, Li, Ba, Ti, Ag,
Sn, Be, Ga, Ge, Hg, Sc, Zr, Bi, Sb, U,

YnbTpamuKkposnemeHTbl*

Th, Rh

*pOﬂb YNbTPaMUKPO3/1EMEHTOB Ha CeFO,El,HﬂLIJHI/IIh AeHb 0O KOHLa He BblACHEHa.
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HWIO TOKCMYHOIo CBMHLUa B KOCTHOW TKaHW.

CMPABOYHO. Tak B I. Kapabaw Yenabux-
CKo obnacTy Habnoaanocb MaccoBoe
3ab0sieBaHNe OeTell, BbI3BaHHOE fesATesb-
HOCTbIO MefenaBuIbHOro KoMbuHata. Mo
MHEHVIO CMELManncToB, CBUHEL 1 apyrue
TSXKENble MeTa/ibl Tak OTPULATESIbHO MOBAWUSAN Ha
30POBbeE AeTel MOTOMY, UTO VX MOCTYMIEHMIO He npe-
NATCTBOBANM KanbLMA U MarHUin — eCTecTBeHHble 3a-
WUWTHUKY OpraHr3Ma OT TSXKENbIXMETANINIOB — TaK Kak
NMTbeBas BOAA B STOM rOPOAE COAEPXKMUT OUEHb Masno
KanbLmsa U MarHus.

Mpy HeJOCTaTOYHOM MOCTYMSIEHWUM KanbLUus B
opraHv3mMe pa3BMBAETCS OCTeonopos. MNpusHakom
0oCTeonoposa ABMAETCA CHWXKEHWe MPOYHOCTU
KOCTel, CUnbHasA YTOMISEMOCTb, CYAOPOr B HOTax,
N36bITOYHBIN 3yOHOWM Hanét, MapofoHTo3, 6onu B
KOCTSIX UAN NOACHNWLE, yYalléHHoe cepaLebreHme,
NCKPVBIIeHME MO3BOHOYHNKaA.

Kanbuwmii fomkeH NocTynaTb B OpraHnu3mM nocTo-
AHHO B TeUEHWE BCEW XKU3HU C MIaJleHYecTBa U [10
CTapOCTW, T.K. 3TO rMaBHasA COCTaB/AOLAA KOCTHOW
TKaHW, U 3TO BaXXHO ANs NPodUNakTMKi ocTeono-
po3a. B KOCTHOWM TKaHU copepxnTca 98% Kanbuus,
MO3TOMY KOCTHasA TKaHb BbIMOJIHAET POSib CBOe-
06pa3HOro «feno», U3 KOTOPOro Ha HyXXAbl opra-
HU3Ma nocTynaeTt Kanbuun. Ecnu ¢ Bogon n nuwen

nocTynaeT MeHblle Kanbuus, yem TpebyeTca ans
OOMEeHHbIX MPOLeCcoB, OH HauyMHaeT MOCTeneHHo
BbIMbIBaTbCA M3 KOCTEN, @ 3TO U MOXET NpuBecTy K
0CTEONOPO3Y.

2 14| KpemHuit — urpaet BaxHyto ¢usnono-
SI rMyeckyto posib B BblpaboTKe Konnare-

Ha (0AHOr0 13 OCHOBHbIX KOMMOHEHTOB
kpewwsi, COELIVIHUTENIBHON TKaHW), obecneymsa-
foLiero cyctaBam, XpALLam, CoCyfiaM, Koxe, 6poHxam
rMOKOCTb 1 3nacTuYHoCTb. C BO3pacTom copeprKa-
HMe KPeMHVA B CO@AUHUTENbHON TKaHU CHMXaeTcs,
Yyem MOXKHO 0OBACHUTb, B YaCTHOCTU, MPOrpPeccrpo-
BaHMe aTepocKiepo3sa.

BepHapcknin B.M. yTBep»Kpan, 4To HU OAVH XKn-
BOW OpraH1M3M He MOXeT HOPMasibHO Pa3BMBaTbCA
npu geduunte KpemHua. B nrie KpemHuA copep-
XKWTCA Mano, N03TOMy Upe3BblYaiHO BaXKHO, YTOObI
OH NPUCYTCTBOBAJI B BOAE.

PaccmoTpeHHble Bbille MokasaTenu Grsnonoru-
yeckol MOMIHOLEHHOCTN NUTLEBO BOAbI NpUBefe-
Hbl B TabJ1. 1.2 (BbIGOPOYHO).

3aberas Bnepén, OTMETVM, YTO BOLOMNPOBOAHAA
BOAa, ounLieHHaa dunbTpamu «Apro» 1 «<Bogonein,
COOTBETCTBYeT MoOKa3aTenaAM  U3NONOrMYecKon
nosiHoLeHHOCTU (Moapo6HO 06 3Tom ByaeT cKaszaHo
Brn.4,n.44.2).

28,0855

Ta6bnuuya 1.2

HopmaTnBebl $pr3Monornyeckom nosIHOLEeHHOCTU.

HopmaTtuBbi pacdpacoBaHHbIX BOg,

Hopmarus (AnA cpaBHEHMA)
MokasaTens EavHuua  ¢umsmonormnuyeckom
Nn3MepeHnsa  MOJSIHOLEHHOCTUN
NUTbeBO BOAbI Mepsan Bbicwan
KaTeropus KaTteropus

Cyxon ocTaToK mr/n 100 - 1000 1000 200 -500
YKécTkocTb Mr-3KB/1 1,5-7 7 1,5-7
Kanbuyuin (Ca) Mmr/n 25-130 130 25-80
Marnuin (Mg) Mr/n 5-65 65 5-50
Kanun (K) mr/n - 20 2-20

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44
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1.2.3. buorornueckass NOAHOLEHHOCTb.

ITO CBOWNCTBO NMUTbHEBOI BObI MOKa HE BBEAEHO
B HOPMaTUBbI, HO pe3ynbTaTbl MHOIMX UCCNiefoBa-
HUI NocneaHrX NeT JOoKa3blBaloT, YTO MEHHO 61o-
NIOrMYecKn MOJIHOLIEHHAsA Bofda BbIMOMHAET Posb
CTPYKTYPHO-IHEPreTUYeCckoro Kapkaca O6esikoBbIX
Ten, OCyLeCTBAAOLWEro [MaBHY0 PoJib B NpoLeccax
3HEProvHPOPMaLIMIOHHOrO 06MEeHa C OKpY»KatoLLel
cpenon, a TakXe ABNAETCA 3alMTHbIM (paKTOPOM
KNeTKNU W KaTain3aTopoM psaga OMOXMMUYECKmX
peakuuin (no onpedeneruro HUN Skonozuu Yenose-
ka u [ueueHol Okpyxatowet Cpedsl um. A.H.CoicuHa
PAMH).

HackonbKo KauecTBeHHasa NMTbeBast BOAA BaXKHa
[ONA XOpOoLUero 340poBbA U CaMOYyBCTBUSA, CBUAe-
TesIbCTBYET TOT GaKT, UTO Teslo YesioBeka Ha 70-75%,
a MO3r noyTtn Ha 90%, cocToAaT 13 BoAbl. VIMeHHO
MO3TOMYy Ba)KHO, UTOObI BoZa Oblna He ToNbKo bes-
onacHa, ¢u3nonorMyeckn MosHOLEHHA, HO U COB-
MeCTVMa C BOAHOW CPefoi opraH13ma, T.e. buono-

g v

CywecTBytolie MeToAbl aHanuM3a MOryT nog-
TBEpAUTb, UTO Bofa 6e3onacHa, T.e. cogepkaHue
TOKCMYECKUX BELLECTB HUXKE YCTAaHOBJIEHHbIX TW-
rMEHNYECKNX HOPM, HO CyMMapHOe BO3[eNcTBre
TOKCUYECKUX BeLeCcTB B TeUeHVe psifa NeT MoXeT
npuBoANTb K 6one3HAM. A KaK OLeHUTb CyMMapHoe
BO3[ENCTBME TOKCUUYECKMX BELLEeCTB Ha OpPraHusm
yenosekKa?

OOHUM 13 TAKUX METOAO0B OLIEHKN ABNAETCS Me-
Ton GronHarKauum (nogpobHee — cm. . 4, n. 4.4.3).

3aKkaHuMBan pasges, NOCBALEHHBIN COBPEMEH-
HbIM TPeboBaHMAM, NPeabABNAEMbIM K NMUTbEBOW
BOJle, OTMETMM, YTO MHOFOJIeTHME UCCNIefoBaHuA
METOAOM OMOMHAMKALUN MOATBEPAUNN OUONOrn-
YeCKyto MOJIHOLEHHOCTb BOAbI, OUNLLEHHON GUNbT-

@ 000 «Cunbupb-Lieo»
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pamu cepun «Apro» n «<Bogonen».

1.3. 3HaueHUe KayeCTBEeHHOW
NMUTLEBON BOAbI AASl 3AOPOBbSI
yeAoBeKa.

CpenHsaa NpoaomKUTENbHOCTb »KU3HM B Poccun
OYeHb Mana — NPUMEPHO Ha MOoNTopa AecATKa neT
MeHbLLE, Yem B pa3BUTbIX CTpaHax! ITo dpaKT, n dpakT
OYeHb neYvasnbHbIN. JTloan BOMKHbI MOHATb, YTO MPO-
6nema 1x 300poBbA — 3T0, Npexpae scero, X MPO-
BJIEMA! 3TO MeHHO TOT NOAXOA K »KMN3HM, KOTOPbIN
HeobXxoAMMO NPUBETCTBOBATb, MOAAEPXKMBATL W
BOCNUTbIBATb, @ 3a00Ta O 30POBbEe JOSKHA CTaTb
He MPOCTO CPefCTBOM NPOANEHUA CBOEro CyLecT-
BOBAHWS, HO 1 NOKa3aTeNieM KauecTBa Xn3Hu!

BakHeMwMM NpOAYKTOM ANA COXpaHEHUA n
YKpennieHua 340poBbA ABNAETCA NpocTas BoAa.
OpHaKo 3Ty UCTMHY YacTO UTHOPUPYIOT, B pe3ynbTa-
Te Yero BOJa He paccMaTpurBaeTCA B KavecTse dak-
TOpa 340pPOBOro obpasa »KM3HU. ITO 0COOEHHO ne-
YanbHO, yYMTbIBasA JOCTYMHOCTb Y OTHOCUTENbHYIO
JeweBunsHy Bogbl B Poccun.

CywectByeT MHTepecHOe BblCKa3blBaHWe, 4TO
«KNBOW OPraHM3M — 3TO OAYLUEeBNEHHaAA BOAA», U
3TO coBeplleHHO cnpasegnueo! Bopa coctasnsa-
€T OCHOBY Hallero Tefa, Tak Kak BXOAWUT B COCTaB
BCEX ero TKaHel: B KpoBu e€ okoso 81%, B MbiLuLax
- 75%. Camasi 6onbluaa HacbllEeHHOCTb BOOOW B
TKaHAX rOJIOBHOrO MO3ra, NeyvyeHu, NoaXXenyao4yHom
xenese, NErkux 1 novkax. [laxke Koctm — u te Ha 20%
OT CBOEro Beca cocToAT 13 BoAbl! Bennka ponb Boabl
Kak cpefbl ANA BCeX peaKkuuil, COBepLUAlOLNXCA B
npouecce obMeHa BelLlecTB: Befb BCe OMOXUMU-
yeckrne B3aMMOZENCTBUA U B3aMMoONpeBpaLLeHus
B OpraHu3mMe yenoBeKa CBOAATCS K 6ECUNCIEHHDBIM
peakuuaM aMUHOKMNCIIOT, GepMeHTOB, MOKO3bl ”

Ry s+ Y

v
MHOXECTBA APYrUX CINOXKHbIX U MPOCTbIX COeAnHe-
HWIA B BOOHOM pacTBope. Bce xunpakocTn opraHm3ama
npefcTaBnAlOT COOOM 3MeKTPONIUTLl, U BOCMOMHE-
HMe MUHepanbHOro cocTaBa MAET, B TOM YKChe, U 3a
cuéT Bofbl. Hanuumne B Bofe cbanaHCMpPOBAaHHOrO
KOJIMYeCcTBa MaKpo- U MUKPOSIEMEHTOB, KaK YyXe
6bIN10 CKa3aHo Bbllle, HEOOXOANMO AN NofAep»Ka-
HMA HOPMasbHOro roMeocTas3a — BHyTPeHHel cpe-
[bl OpraHv3ma yenoBeka.

MNopcumTaHo, UTO B CpefjHEM YeNioBeK BbINmBa-
€T 3a CBOI »KU3Hb NopaAKa 75 TOHH BOAbl, NO3TO-
My OYeHb BaXHO MOHMMAaTb, YTO OHa MOXET N YK-
pennATb Halle 340POBbe, 1 BIVATb Ha HEro KpaiHe
HeraTMBHO. BCé 3aBMCUT OT TOro, Kakylo Bofy Mbl
noém! [encTBnTENbHO, HEymonmMmasa CTaTUCTUKa
CBUIETENbCTBYET O TOM, YTO OONBLIMHCTBO BCEX
6one3Hell B MMpe CBA3AHO C HeYAOBETBOPUTENb-
HbIM KayeCcTBOM MUTbEBOW BOAbl U HapyLIEHUAMN

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44

CaHUTAPHO-TUTMEHNYECKNX HOPM BOAOCHAGXeHUs
HaceneHusA. B uenom Ha cerogHAWHWI AeHb OT 60-
ne3Hel, CBA3aHHbIX C BOAOW, CTpafaeT fgobpasa no-
NOBMHA YenoBeyecTBa — OKOMO 2 mAapA. yenosek!
OTO NPUMEPHO COOTBETCTBYET TOM YaCTW HaceneHns
3eMHOrO LWapa, KOTopasa NCMbITbIBaeT HeJOCTaTOK B
KayeCTBEHHOW NMUTbeBOWN BOAe — CBbllle 2,5 MIpA.
yenioBek.

B Poccun nopaenAowan yacTb HaceneHna Tak-
e noTpebnaeT Boay, He6e3onacHyio AJA 300POBbA.
OCHOBHbIMM 3arpA3HUTENAMN ABNAIOTCA TAXKENble
MeTannbl, NPOAYKTbl Koppo3uu, conu (cynbdaTbl,
XNnopufbl, CONU XECTKOCTN), ranoPpopmMHble Coeau-
HeHusA, obpasylowmecs npyu obe3zapakrBaHNm
BOZbl X/IOPOM, BMPYCbl, BO3OyauUTenn napasuTtap-
HbIX 3aboneBaHunn 1 Ap. [ina otaenbHbIX PErMOHOB
BbIABNEHO 3arpA3HeHne peHoNnamm u ANOKCUHaMM.
B nocnepHme roabl BbiABAEH HOBbIV Knacc 6uono-
TMYECKM aKTUBHBIX 3arpA3HEHNIT MUKPOOHOMo Mpo-
UCXOXAEHWA, 00pasylomxca Npy XNopupoBaHun
N OINTENIbHOM KUMAYEHUW BOAbl M MpoABnaowme
CBOW CUJIbHblE MMMYHOMOZABAAOWME N MyTareH-
Hble CBONCTBA.

bonblwoe 3HauyeHve AnA 340poOBbA YenioBeka
MMeeT TaKXe KonmyecTBo notpebnsemoin Bodbl. B
06bIYHbIX YCNOBUAX NOTPEOHOCTbL YenoBeka B BOge
coctaBnaeT npumepHo 40 MA/KF. Y >KeHLWMH, Ko-
Topble MbiOT B AAeHb Oonee 5 cTakaHOB BOAbI, CHU-
XKaeTcA pUCK pa3BUTUA paka MoYeKk U MOYEBOro
ny3bipA Ha 45%, pUCK pa3BUTUA paka MOJIOYHOMN
Xene3bl yMeHbLIaeTcsA Ha 79%, a pucK 3aboneTb pa-
KOM NnpefcTaTeNibHOM »Kene3bl y MyXXUNUH CHUXKAeTCA
Ha 32%.

~ CMPABOYHO. Cnusnctble 060104KM Ha-
# LUero opraHM3ma ABAAIOTCA NepPBON INHU-
e 3alWmnTbl Ha NyTW BUPYCOB 1 BaKTepuii.
Ecnu cnnsunctble 0601104KM Cyxme, TO naTo-
reHHble MUKPOOPFraH/3Mbl JIEFKO NPEOA0-
JIEBAIOT 3aLUMTHBIN 6apbep, 1, MPOHUKHYB B OPraHri3m
YesloBEeKa, BbI3blBAlOT Pa3finyHble 3aboneBaHus. [na
TOro, YTOObl CIM3NCTbIE 060MOUYKMN ObIIV BAAXKHBIMUA,
HEOOXOAUMO MUTb AOCTAaTOYHOE KOJMYECTBO BOAbI.
MpaBusio 3T0 0CO6EHHO BaXKHO COG/IOAATb B 3aKPbITbIX
roMmeLleHmnAX, HanprMep Ha 6opTy camonéTa, Koraa B
TEeUeHNe HECKONbKMX YacoB JIloAM HAXoAATcs B 3aM-
KHYTOM MPOCTPaHCTBE 1 BAbIXAlOT BO3[YX, B KOTOPOM
cofeprkaTtca pasfiMyHble MUKPOPraHU3Mbl.

Jliopun, KoTopble MblOT MeHee non-nuTpa (npu-
MEpPHO [Ba CTaKaHa) BOAbl B ieHb, 605ee CKNOHHbI K
pa3suTuio arabeTta (QHOManbHO BbICOKUA YPOBEHb
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caxapa B KpoBu). K Takomy BbIBOAY NPULLAN YUYEHbIE
13 ¢paHuUy3ckoro HaumoHanbHOro Hay4yHo-ucce-
foBaTenbckoro MHcTuTyTa (INSERM).

[na Hopmanusaumy NyLieBapeHna pekoMeHay-
€TCA NUTb BOAY B TeYEHUE HA C PerynsapHbIMA NH-
TepBanamm.

CMPABOYHO. B wkonax EBponbl npe-
pblBAlOT  YPOKM, 4UTOObl [eTW BbIMu-
N1 BOAbl, TEM CamMblM C AeTCTBa Npu-
yyas K KynbTy BoOAbl. B3pocnble Tam
nbioT Bogbl B 15-17 pa3 6onblie, yem
B Poccnn, n xuByT B cpegHem Ha 15 net posblue.
W ewwé oavH HTepecHbI GaKT: NOABNAACH Ha CBET, Yye-
nosek Ha 90% coCTOUT 13 BOAbI, @ K CTapOCTN — TOJSIbKO
Ha 65%. CoBpemeHHble Y4éHble yTBepKAAtoT: C noTe-
pen Bofbl Mbl HauMHaem 6onetb u craperb! Boga
BbIMbIBaeT 13 K/IeTOK opraHnu3ma KUcioTy n mosne-
KyJZibl BOAOPOAA, Aasnee NoYKM OUMLLaloT KpOBb OT
NVWHUX MOHOB Bogopoga H+ - NCTOYHMKOB KNCNOT-
HOCTU U BbIBOAAT X C MOYO. Yem 6osbliue Moum npo-
M3BOAAT NOYKM, TEM Jierye opraHu3my NogaepXmeatb
LeNoYHOoEe COCTOAHME, BOT MOYEeMy CBET/Iad MoYa — Mo-
KazaTesib 3GHEKTUBHOIO AENCTBUS OUNCTKN OT KUCSIO-
Tbl, @ TEMHaA UAN OpaHXeBaA — MPU3HaK NoABneHWA
«OXOroB» BHYTPU OpraHri3ma, KoTopble BefyT K c6oaM
B paboTe OpraHoB 1 CUCTEM OPraHu3ma, 60s1e3HAM U
6bICTPOMY CTapeHMUIO.

OfviH 13 MexaHM3MOB BAUAHKA BOAbl Ha 340pPO-
Bbe Cyieflyoluin. 1na yenoBeka coOBepLIEHHO Heob-
xogumo nmeTb pH Kposu B npegenax 7,35+7,45. Ho
[OCTUYb 3TO MOXKHO HE XMMUYECKMU MeTodamu, a
ynotpebneHnem BOAbl AOMKHOIO KayecTBa. Bbico-
KU nokasatenb pH KpoBu OAéT el BO3MOXKHOCTb
nepeHocUTb Gorbllue KUCI0POAa, YTO B CBOIO OYe-
pefb NO3BONAET KaXKAOW KNeTKe TeNa BbINOJHATbL
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cBoun GyHKUMK Hanbonee 3GPeKTNBHO 1 NoMoraeT
el yoanAaTb OTXOAbl e€ Xu3HepeATenbHocTU. Bos-
HMKaeT BOMPOC: eciv OnTMMasibHasa BenuunHa pH
KpoBu 7,35+7,45, TO Kak AOCTUTHYTb 3$dEKTMBHOM
paboTbl KneTtouHon cuctembl? OTBET NPOCT — UC-
nosib30BaTb BOAY, KOTOPAas ABMAETCA YMEPEHHO Lue-
NoYHom € pH 7,6+8,4.

KctaTtn, BogonpoBoAHasa BOAa, [OOYMLLEHHaA
dunbrpamu «Apro» n «<Bogonen», umeet pH 7,7+7,9.

CMNPABOYHO. Bpau-oHKorsor, npodeccop
B.r.becnanoBs B MoHorpaduun «lutaHue
1 pak. [uetnyeckasa npodunakTmka oH-
KOMOrMyeckrx 3aboneBaHnn» OTMEYaeT:
«Ecnu Bbl nbE€Te mano BoAbl, TO B OpraHun3-
Me 3aJepXKMBAKTCA TOKCMYECKMe BeLllecTBa, Pa3Bu-
BaeTCA XPOHMYeCKana MHTOKCMKaumsA. MNpuBbluKa NuTtb
Masio BOAbl U MPUBOAUT K MOYEKaMEHHOW 6ome3Hu,
HapyLlaeT Bce BUAbl 06MeHa, NOBbILIAET OHKOJsornye-
CKUIA PUCK 1 YCKOPSAET NpoLecchl ctapeHus. He6onb-
IO M36bITOK BOAbl CKOPEE MoMe3eH AnA opraHu3ma.
MuTb Hy>XHO JO TOro, Kak NoABUTCA Xaxkaa. Kctatw,
607bLIOe NOTPe6NEHE BOAbI — OAVH U3 NPUHLMMOB,
TbICAYENETUAMN NPAKTUKYEMbIX UHAUACKUMYI NOramu.
[lokasaHo, 4TO y niogen, exeaHEeBHO BbINUBAOLNX
60/1bLLIOEe KONMYECTBO BOAbI, CHIPKAeTcA 3aboneBae-
MOCTb PaKOM MOYEBOTO My3bIPA».

B 3aknioueHne npuBeféM HeCKONbKO Mpwu-
YMH, MO KOTOPbIM J[OCTaTOYHOEe KOJN4ecTBO
BOAbI HEO6XOAVIMO HALLEMYy OpPraHN3my:
® Bopa - nyywmin TOHU3UPYIOLWKMIA HanNUToK 6e3 no-
60UHbIX 3P PeKTOB.

® Bopa nomoraeT BOCCTaHaBAVBaTb CUflbl, CHUMAET
yCTanoCTb.

® Bopa - nyywas greta. [JoCTaToOuHO NUTbL BOAY BO-

Bpems 1 Bbl copocuTe NuHUN BeC 6e3 gueT.
® Bopa ymeHbluaeT 3pdeKT cTapeHus], bepexkHo 3a-

60TsCb 0 Bawein Koxe.
® Bopa npoaneBaeT cekcyasibHOe JoroneTre.
® Bopga noBbIWAET CONPOTMBASEMOCTb OpPraHU3Ma

NH}EKLMUAM 1 BO3HUKHOBEHUIO PAKOBbIX KIETOK.
® Bopa reHepupyeT 3/1eKTPUYECKYI0 U MarHUTHYIO

SHeprvio B KaXaow KieTke Tena, obecrneuvsas

€CTECTBEHHbIN NPUANB CUJ.
® Bopa yKpennsieT KOCTHYIO CUCTeMY.

1.4. O0Owme cBeAeHUs O
X039 CTBEHHO-MUTLEBOM
BOAOCHAOXKEHUMU.

B npeBHOCTM nitogy 6Gpany Bogy MPsAMO M3 pek,
03€p, POAHVKOB, HO CO BPEMEHEM CUTYaLusa U3me-

Hunacb. Ewé B JpeBHem Prme Gbi1 noCTpoeH nep-
BbIl FOPOACKON BoAonpoBofd. B aHTMYHYtO 3noxy
N B CpeAHeBeKoBbe BOAOMPOBOL ABNANCA, 6e3yc-
NOBHO, 3K30TMKOWN, YyeCHbIM N300peTeHneMm, KOTo-
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PbIM MO HAaCcNaXAaTbCA NINLLb XKUTENN HEMHOTMX
ropopos. Tenepb — apyroe geno. O6pasHo rosops,
noBcoAy MeXay VCTOYHVMKOM BOAbl 1 eé notpebu-
TeNAMM MPOJSIOKEHa BOAOMPOBOAHasA Tpyba, 1 Ha
O[JHOM €€ KOHLie — CTaHLMs BOAOOYNCTKM, a Ha ApY-
rOM — CMECUTESTb Ha HaLLEeN KyXHe.

1.4.1. Cxembl BOAOCHAOXeHUS.

OcHOBHaA cxemMa LEeHTPann30BaHHOIMO BO-
[OCHabXeHNA npeacTaBneHa Ha puc.1.2 (CHwull
2.04.02-84 «BopgocHabxeHve. Hapy»Hble ceTn 1 co-
OpYyXKeHUs»).

fopoackne Xutenu B NOOOW MOMEHT MMET
B CBOEM PaCMoOpsXXeHUN BOAY — CTOUT TONbKO OT-
KPbITb KpaH. A ecnn yyecTb, YTO ropofckme Bnactu

UcTouHuKmM BOoAbI
(B ocHOBHOM
NOBEPXHOCTHbIE)

BogoouncrHasa
cTaHuuA

peku 1. OcBeTneHue BoAbI:

o3epa nob6aBneHvie peareHToB

BOAOXpaHMAMLLA OTCTauBaHue
dunbTpoBaHme

PasBopasAwasn cetb

WcTrounnkn Boabl
(B pape cnyvaes -

(B ocCHOBHOM
noasemMHble)

OTCYTCTBYET)

CKBaXVHbl
KosioALbl
POAHVIKM
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no3aboTUNNCb U MPUHANM Mepbl MO BOAOMOAro-
TOBKE Ha OUUCTHbIX CTaHuuAx «[opBopoKaHana,
TO, KaXKeTcs, 1 XKenatb 6onblue Hevero! Ho Ha gene
BCE 0O6CTOUT He cOBCeM TaK. BogoouncTHaa ctaHumA
BbINyCKaeT BOAY, COOTBETCTBYIOLLYO TpeboBaHMUAM
rMrmeHnYecknx HOpPMaTMBOB, HO M3 Hallero KpaHa
TEYET COBCEM JpYras »KMUAKOCTb, T.K. Ha NyTW K Ha-
lwemMy AOMy BOAAa MPOXOAUT MHOFOKWUJIOMETPOBble
Tpybonposoabl (noapobHee — cm. . 2, . 2.3.).

Yto Ke KacaeTca »KuTenem NPUropofos, Cenb-
CKOW MECTHOCTW, paboumx MOCENKOB, MOMyCTaH-
KOB 1 pAAa ApYrux HacenéHHbix NyHKToB Poccun
n ctpaH CHI, To 3a4acTylo M NpPUXoAUTCA ynoTpe-
6nATb BOAY NO CXeMe, NpefcTaBieHHoN Ha puc. 1.3.

PaccmoTpum obe cxembl NogpobHee, a Ana Ha-
Yana JafvM KpaTKyl XapaKTepuCTUKY MCTOUHUKOB
NMUTLEBOIO BOAOCHAOKeHMA.

1.4.2. I10BEpXHOCTHbIE UCTOYHUKM.

O6wWMMN  CBOMCTBaMWU BOAbI MOBEPXHOCTHbIX
WCTOYHUKOB MUTbEBOro BOAOCHabXeHMA (puc.
1.2) ABRAOTCA HW3KaA MUHepanusauus, 60sb-
LIOe KOMMYECTBO B3BELUEHHbIX BELLECTB, BbICOKUIA
YPOBEHb MUVKPOOHOrO 3arpsi3HeHus, KonebaHus
YPOBHA BOAbl B 3aBMCUMOCTV OT BPEMEHU rofa U
MeTeopOonornyeckmx ycnosuii. K ykazaHHbIM Hebna-
ronpuATHbIM CBONCTBAM BOAbI B BOAOXPaHMMLLIAX
fobaBnsAeTCcA upe3mepHoe pa3BUTME MUKPOCKOMN-
YeCKMX OLHOKJ/IETOYHbIX BOJOPOCEeN (Tak Ha3blBa-
eMoe LiBETEHUE), CNOCOOHOE B 3HAUUTENIbHOW Mepe
YXYAWNUTb OpraHosienTuyeckre CBOMCTBA BOAbl U
npupaTtb el annepreHHble CBONCTBa. [MpuumHamm

g .

PasBopsauwan
ceTb

Tpy6onpoBopgpbi:
BHYTPUKBapTaibHble
BHYTPUAOMOBbIE

Fopopackoih BogonpoBopa

2. O6e33apaxkmBaHue BOAbI:
XnoprpoBaHvie (0CHOBHOW MeTOA)
3neKTponu3
030HUPOBaHMe
06paboTKa ynbTpadroneToBbIMM Tyyamu

L

Puc. 1.2.
Cxema UeHTpanm3oBaHHOro
BOOOCHabXeHWA ropopa.

Puc. 1.3.
Cxema HeleHTpann3oBaHHO-
ro (MecTHoro) BogocHabxe-

HUA.
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3TOro Yallle BCEro ABMAIOTCA MOCTYMNEHUA B UCTOY-
HVIKM BOZbl HEOUMLLEHHbIX U HEAOCTAaTOYHO OUU-
LLieHHbIX CTOYHbIX Bog. OTMeUYeHHble 0COGEHHOCTM
COCTaBa U CBOWICTB BOAbl MOBEPXHOCTHbIX MCTOY-
HVKOB He MO3BOJMIAIOT UCMO/b30BaTh eé ANA uenei
NUTbEBOIO BOAOCHAOXEHNA B NPUPOAHOM BUAe ”
BbI3bIBAOT HEOOXOANMOCTb OOPabOTKU MyTEM OC-
BETNeHVA 1 obe33apakMBaHNA Ha BOAOOUMCTHbBIX
CTaHUUAX.

1.4.3. lNMoA3emHbIe UCTOUYHUKM.

MNMop3emHble Bofbl (puc. 1.4) obpasytoTca B pe-
3ynbTaTe NPOHUKaHUA BrNy6b 3eMny aTMOCPepHbIX
OCa[IKOB 1 MOBEPXHOCTHbIX BOJ, @ TakXKe KOHAeHca-
Lun BoAAHbIX NapoB atmocdepbl. [o ycnosuam 3a-
NeraHvsA pasnnyatoT:

@ BepxoBOAKY (MaKCUManbHas rnyouHa
3aneraHua 4 m);

50303860’)"35! CKBa)XXVHa, Bo,qozaﬁopuaa CKBa)XXWHa;

— BOZibl MEPBOro OT MOBEPXHOCTM 3eMJIN BOAOHOCHOTO
ropusoHTa. OHM NoABEPXKEHbI CE30HHbBIM KonebaHnAM
AebuTta, XMM1MYeckoro 1 6akTepuanbHOro cocTasa.
MexnnactoBble BOAbl 3a/leraloT MeXay ABYMS BO-
LOYMOPHbIMA CNOAMM. XapaKTepHOW 0COGEHHOCTbIO
MEXMIacToBbIX BOA ABMSETCA OTCYTCTBME B HUX pac-
TBOPEHHOTO Krcsiopoga. Tem He MeHee, MUKPo6Mosio-
rMYecKre NpoLecchl OKa3blBaloT CyLIECTBEHHOE BWS-
HVe Ha VX COCTaB.

Ha noBepxHOCTb MoA3eMHble BOAbl MOCTYMAKOT C MOMO-
Wb CKBaXWH, KONTOALEB, POAHUKOB.

[ns ueHTPanM3oBaHHOIO NUTHEBOrO BOAOCHA0-
YKEeHVA BEPXOBOAKY U IPYHTOBbIE BOfbl, KaK NpaBu-
110, He VCMONb3YIoT M3-3a HEJOCTATOYHOrO AebuTa,
HEMoCTOAHCTBA COCTaBa, 0COH6EHHO HaKTepuanbHO-
ro, a Tak»Ke 13-3a BO3AeNCTBMA Ha HYX aTMOCHEPHbIX
ocaakoB. OIHAaKO B KauecTBe HELIeHTPaJIM30BaHHO-
ro MCTOYHVKA BOAOCHABXEHUA NX NCMOSb3YIOT, K CO-
»aneHuto, yacto (puc. 1.3).

BOA03a60pHbIIN
aTmMocdepHble 0CaaKN konogely )

N3BECTKOBDIN FOPN3OHT necyaHblil FOPU3OHT
v ~
N

FTOPVU3OHT

—

FPyHTOBbIE BOADbI

EJEN

N

——
———

apTe3naHCKNii BOAOHOCOCHbDII

———

ABUXKeHne BoAbl

eessssss——- L e———

Puc. 1.4.Mop3emMHble NCTOYHUKK BOAbI.

® rpyHTOBbIE BOAbI (FNybVHa 3aneraHus
oT 2 o 20 m);

® veXxnnacToBble BoAb! (ry6rHa 3aieraHus ot
[ECATKOB, COTEH METPOB A0 ThICAYN METPOB U
6onee).

CMPABOYHO. BepxoBopgka - noasem-
Hble BOfIbl, 3aJieraioLive Hanbonee 6M3Ko
K 3eMHOI NMoBepxHOCTW. BcreacTere no-
BEPXHOCTHOIO 3arpA3HeHus, OTCYTCTBUSA
BOJOYMOPHOW KPOBMU 1 Manoro oobéma
BEPXOBOJKA Nerko 3arpasHaetcA. (pyHTOBble BOAbI
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Mcnonb3oBaHme MeXnnacToBbiX BOA YacTo orpa-
HUYEHO TMOBbLIWEHHON MUHepanu3aumnen (cyxom
ocTaToKk 6onee 1500 mr/n), BBICOKUM COfepKaHNEM
enesa (go 30 mr/n), »&écTtkocTblo (o 15 mr-aks/n).
DTV OrpaHNYeHnA KacaroTCcA BOLOMPOBOLOB Manon
NPOV3BOANUTENIBHOCTA, Ha KOTOPbIX HEBO3MOXKHO
OpraHn30BaTb LIeHTPaIM30BaHHY OUNCTKY BOADbI.

[laB  KpaTKylo XapaKTepucTUKy WCTOYHUKOB
NMUTbEBOrO BOAOCHAOXeHUs, Neperifém K obcyxae-
HUIO NPO6IEM NMUTbEBOIO BOAOCHAGKEHUS.

Mepen Tem Kak HauyaTb 0obcyxaeHue npobnem

2. MPOBAEMbBI TMIUTLEBOTO BOAOCHABXEHMA.

S Bempemua meHbue 3ampyoHeHuUll npu omgpsLmuiL 3aKo-
Ha OBuxeHua HebecHbLx mes, HeCIMoOmpa HA UX 2pOMAOHYO
yoaseHHocms, yeur npu uccaedoBaruu mekyuwert B8o0bt, Ko-
mopoe npoucxooum nepeod 2Aa3aitl.

7 .J aauasedl.

NMUTLEBOrO BOAOCHAOXEHMS, BEPHEMCS K CXemam,

npencTaBieHHbIM Ha puc. 1.2 n 1.3 (Hanbonee pac-

NPOCTPAHEHHbIE CXEMbI LIEHTPanIM30BaHHOIO U He-

LeHTPann30BaHHOIO BOAOCHAOXeHUs).
Mpo6nemamu nNuTbeBOro BOAOCHAGKEHUA

ABNAIOTCA:

® 3arpA3HeHVe UCTOYHUKOB BOJOCHAOXKEHMS;

® nnoxas paboTta BOOOUNCTHBIX CTaHLMIA, Npu-
MEHeHVe peareHToB, XJIOPUPOBaHE BOAbI;

® yxyauieHne KauecTsa Bofbl B TpyO6ONpoBogax
pasBoasLlen cetu;

® OTCYTCTBME BOAOOUNCTHBIX CTaHLMI B pAfe Ha-
CenéHHbIX NYHKTOB Poccum n ctpaH CHI.

2.1. 3arpsi3HeHue UCTOYHUKOB
BOAOCHA0XeHus.

Ha cerogHAWHUN geHb 97% MUpPOBbIX 3anacoB
BOZbl — 3TO conéHasn Boaa. M3 octaslumxca 3% (npec-
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HadA BOAa) iBe TPETU HaXOAUTCA B BUAE NbAa 1 ofHa
TpeTb pacTBOPAET 3arpA3HEHNA, KOTOpble MPUBHO-
CUT YenoBeK: COPOC roOPOACKMX 1 MPOMBILIEHHbIX
CTOYHbIX BOJ Pa3/IMYHOrO COCTaBa, CYAOXOACTBO,
NoCTynieHre NOBEPXHOCTHOIO CTOKA C CENbCKOXO-
3AACTBEHHBIX Yroauii, 06paboTaHHbIX XMMUKaTaMU
n gp.

Poccna obnapaet 20% MypPOBbIX 3aMacoB npec-
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Hol Bopbl, U B Poccum (noka!), peub He MaéT 06
OMacHOCTW HefoCTaTKa BOAbl, HO BCE OCTpee BCTa-
€T BOMPOC O HeJOCTaTKe KaueCTBEHHOW MUTbEBOM
BOJbI.

Mo paHHbIM MMrMEHUCTOB B HAcToALee BPeMs
B Poccum Tonbko 1% MNOBEPXHOCTHLIX MCTOUYHUKOB
COOTBETCTBYET CaHUTapHbIM HopMaMm, a 17% Bogo-
éMOB BOOOLLE HE NPUroAHbl ANA NMUTbEBOrO BOMAO-
CHabxeHusA. U ¢ TeUeHneM BpeMeHr CUTyauus ToJb-
Ko ycyryonsetcs!

2.2, MNaAoxas padoTa BOAOOUUCTHBIX
CTaHUUK U XAOPUPOBAHUE BOAbI.

Nnoxas paboTa BOJOOUNCTHbIX CTaHL I CBA3aHa
C U3HOLLEHHOCTbI0 060pyf0BaHMA, HECBOEBPEMEH-
HbIM PEMOHTOM OUUCTHbIX COOPYXEHWI, Hapylue-
HEM TEXHONMOTMYECKNX PErfaMeHToB, Nnepeboamm
B CHab»KeHUN peareHTamu.

Ewwé oaHa «coBpemeHHan» Nnpobnema NUTbLEBOro
BOAOCHAOXeHNA: KaXKAbI rof MOABMAATCA HOBblE

MPOMBILLSIEHHbIE U CENbCKOXO3ANCTBEHHbIE XMMU-
KaTbl, BbIMYCK KOTOPbIX HEBO3MOXeH 6e3 Bblbpoca
BpeOHbIX OTXOAO0B, a B pe3yfibTaTe — 3arpAsHeHune
WCTOYHMKOB BOAOCHabxeHusA. CyllecTBytoLime Tex-
HOJTIOrM BOAOOUYUCTKN He pacCymTaHbl Ha yaaneHue
13 BOAbI 3TUX 3arpA3HEHUN, a HA3KME TEMMbl BHES-
PEHNA COBPEMEHHbIX TEXHONIOMUA BOAOOUUCTKN
CAEPXKMUBAKOTCA OTCYTCTBMEM JOCTAaTOYHOrO GUHAH-
CMPOBaHUA.

B pe3ynbTaTe HefoouNLLEHHaA BOAA MOCTYMNaeT B
N3HOLLUEHHble TPYHOMNpPOBOAbl MOPOACKNX pa3Boas-
LMX ceTel 1 fanee — B TPy6ONpoOBOAbI BHYTPUKBap-
TaNbHbIX 1 BHYTPUAOMOBbIX CETEN, <MPUXBaTbIBAET»
eweé 1 ux 3arpAsHeHus, U BOT TaKOW KKOKTEMb»
NbETCA M3 KpaHa Ha KyXHe 1 B BaHHOW KOMHaTe.
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MpepctaBuMm cebe mpeanbHylo CUTyauuio: BO-
JonpoBojHaa Bofa NocTynaeT B KBapTMpy C Mu-
HUMaNbHbIM COZEPXKAaHNEM MNPUMECEN, OYUCTHblE
CoOopyXeHnA paboTaloT OTINYHO, HO MPUMEHEeHKe
Xnopa B MpoLecce OYNCTKM ABAAETCA obA3aTesib-
HbIM YCNoOBMEM 3MNMAeMUONIOrMyeckon 6Gesonac-
HOCTW NUTbeBON BoAbl. B pe3ynbTate Bofja npuob-
peTaeT pe3Kui XJOPHbIA 3anax u NpuBKyc. Xnop n
€ro Npomn3BofHble KaHLeporeHHbl, 2% paka neveHu
N NoYeK BO3HMKaeT «bnarogapa» xnopopopmy, HO
C 3TUM MPUXOAUTCA MUPUTbCA, TaK Kak BblCOKasd
6akTeprumgHaa 3¢ eKTUBHOCTb, TEXHOMOIMYecKas
Haflé>KHOCTb, SKOHOMUYECKan BbIroAa AenaloT me-
TOA XJIOPMPOBAHMA CaMbIM PacnpPOCTPaHEHHbIM B
NpakTnke 06e33apaxkMBaHNA NUTLEBOI BOAbI, KakK B
Halel CTpaHe, Tak 1 3a pybexxom.

CMPABOYHO. Camoe paHHee npepnoxe-
HVie XNIopMpPOoBaTb BOAy 6blIO BbiCKa3aHO
IoKTopoM Po6nu [aHnuHrceHom B 1835r.
— eweé o Toro, Kak 6bl1o 06GHApYy»KeHo,
YTO BOAA MOXKET ObITb MEPEHOCUNKOM 60-
ne3HeTBOPHbIX 6akTepuin. K 1846r. oTHOCKTCA nepBoe
yNoMnHaHMe 06 1CMob30BaHUM XJlopa Kak 6akTepu-
umaHoro cpeactsa: foktop CemmesniBeiC B r1laBHOM
rocnutane r. BeHbl ncnonb3oBan XJOpHy Body AnA
MbITbAl PYK MEPER OCMOTPOM 6OMbHBIX.

KcTaTn ckaszaTb, BCce OcCTajibHble MeTofbl 0bes-
3apakMBaHMA BOAbl, B T.4. 030HMpOBaHue n YO-
ob6nyyeHve, He obecneuynBaloT ANUTENIBHOIO 06e3-
3apakMBaloLLero nociefencTBusa U Mno3ToMy BCéE
paBHO TPebyoT XJIOPUPOBaHKA Ha OJHOW 113 CTaaUii
BOAOMNOArOTOBKM.

Ho yenoBek MOXeT MpuHATb pelueHne un3ba-
BUTbCA OT xyiopa. Kak? Hambonee gocTtynHbii cro-
co6 Ha ypOBHE WHAVBUAYANbHOTO MOTPeOUTens
— 3T0 NpuobpeTeHne GpunbTPa AN OUYMNCTKU BOABI.
Takow GunbTp ycTaHaBNMBAETCA Ha BbIXOAE BOAbI 13
BOAOMNPOBOAHOMO KpaHa Ha KyXHe Uin Ha JyLeBOM
cmecuTene.

2.3. YXyAlleHne KayecTBa BOAbI
B TPYOOMpOBOAAX pPa3BOASILMX
CeTen.

PasBopgAlan cetb ABNSETCA OAHMM W3 OCHOB-
HbIX 3/1EMEHTOB LiEHTPaNIN30BaHHOWN CUCTEMbI MUTb-
eBOoro BofocHabxeHua (puc. 1.2). OT ycTpolicTBa
N copepaHuA pa3BoAALLEN CETU B 3HAUNTENIbHOW
Mepe 3aBMCUT KauyecTBO BOfbl, MNOCTynawoLlen He-
nocpeacTBeHHo notpebutento. Mpu 3Tom pedb

NAET He TONbKO 06 YXYALIEHUN OpraHONENTUYECKNX
CBOWCTB BOAbI (MPMBKYC, 3anax, LUBETHOCTb U MYyT-
HOCTb), HO 1 00 OMACHOCTM PacNpPOCTPAHEHNsA VH-
bEKLMOHHBIX 3a601eBaHNI, T.K. HE MEHee YeTBEepPTU
BCMbIWEK KMLLEYHbIX MHOEKLNIA CBA3aHbI MMEHHO C
NIOXMM COCTOAHMEM TPYHOMPOBOAOB pa3BoaALLei
cetu.

TpybonpoBoabl cny»aT AecATUNETUAMM U Ha
CErogHAWHNA AeHb OKono 60% MNPOTAXKEHHOCTU
rOPOACKNX BOAOMPOBOAHbIX CETEN, @ X MPOTAXKEH-
HOCTb, Hanpumep, B I. HoBocnburpcke coctaBnset
6onee 1500 KM, HaxodATCS B aBAPUMHOM COCTO-
AHUW. B HMX 06pa3yloTcs HapOCTbl U OTIOXKEHUS,
KOTOpble 1 ABMAAIOTCA MPUYMHOWN Tak Ha3blBaeMOro
BTOPUWYHOTO 3arpA3HeHua (puc. 2.1).

Puc. 2.1. TexHnueckoe cocTosiHME TPy6OMPOBOAOB
pacnpenenuTeNbHbIX CETEN.

BTopuyHoe 3arpsi3HeHue BOAbl B TPybonpoBo-
[ax pa3BoOsLIeN CeTV Bbi3BaHO CliefylowuymMy oc-
HOBHbIMW MPUYNHAMU:
® ocTaTouHblE COePKaHWs B3BELLEHHbIX BELLECTB

aNOMUHUA, XKene3a, GUTOMMAaHKTOHa obpasyioT

pbiXsible OTNIOKEHUS Ha CTEHKaX TPybonpoBoaoB

(0COBEHHO Ha yyacTKax C HU3KUMK CKOPOCTAMMU

LBVIXXEHUA BOJbl), KOTOpble Mepuoanyeckn Bbl-

HOCATCA NMOTOKOM BOfbI 1 MOMafaloT notpebute-

nio;
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® npu pnvTenbHoM nNpebbiBaHUY BOAbI B pacrpe-
AennTenbHOWN CeTM BO3MOXHO e€ yXyLUeHune, no-
ABJIEHMe 3aTXJIOro 3anaxa, MOMyTHEeHUe, a TakXKe
MOBbILIEHNE KOHLIEHTPALNUN XJI0POPraHnyeckmx
npurmecei 3a CYET YBeSIMYEHHOTO BPEMEHW KOH-
TaKTa BOfbl C XJIOPOM;

® npy aBapusx, M3-3a HEMCMPABHOCTU TPy6OMpo-
BOJOB U HEMPaBUIIbHON KCMyaTaLMm BOAOMPO-
BOAHOWN CETV BO3MOXHO MOAMELLVBaHUE rops-
yen BOAbl B XOJIOAHYIO; NajieHVe OaBineHus npu
npopbiBax TPybONpPOBOAOB; HapyLleHWe perna-
MEHTa NPOBeAEHNA PEMOHTHBIX PabOT TOXe Nnpu-
BOAWT K 3arpsi3HEHNI0 BOAOMPOBOAHON BObI.

3aberaa Bnepén, xotenocb 6bl NPOAEMOHCTPU-
poBaTb Kakol BMA NpUobpeTatoT KapTpuaxmn punbr-
pa noa moliky «Bogonen-bKI», npopaboTas Ha ro-
poackon BoponpoBoaHon Boge r. HoBocmbupcka
10 mecsueB (puc. 2.2). ObpaTnTe BHUMaHUE Ha TO,
KaK U3MEeHWUSICA LUBET 1 BHELLHWUI BUL KapTpuaxen,
B YaCTHOCTW, MONUMPOMNUIEHOBOIO U YrONIbHOIO: C
6eN0CHEeXXHOro 0 TEMHO-KoprYHeBoro! U 31o npu-
TOM, YTO »Kanob Ha KayecTBO BOAOMNPOBOAHON (T.e.
NCXOAHOW) BOAbI y NONb30BaTenNs He 6bis10.

CMPABOYHO. Bpau-oHkornor, npodeccop
B.l.becnanos B MoHorpaduu «utaHme
N pak. [netnyeckas npodunaktnka oH-
Konornyeckrx 3aboneBaHuii» OTMEYaeT:
«BoponpoBofHas Boaa, NpoTeKas no pxa-
BEIOLMM >Kene3HbIM Tpy6am, 3arpA3HAeTca coefuHe-
HUAMK Kenesa. M36bITouHOe copepKaHue enesa B
TKaHAX YesioBeKa MOBbLILIAET OHKOJIOrMYECKUIN PUCK.
Mpwv n36bITKe >Kenesa B opraHM3mMe pa3BUBAETCA TaKKe
gebuunt mean 1 umMHKa. CneuranbHble NCCnefoBaHnA
noKasasu, YTo B BOLOMPOBOAHON BOAE MPaKTUYeCKU
NMOBCEMECTHO MPUCYTCTBYIOT KaHLIEPOreHbl: HATPO30-
coefviHeHus, 3,4-6eH3annpeH, cony MbilwbAKa 1 ApY-
TUX TAXKENbIX METaNN0oB U Ap., MPUUYEM YPOBEHb MHOT X
KaHLiepOreHOB MO POCCUACKOMY 3aKOHOAATENbCTBY B
NUTbLEBOW BOJiE HE KOHTPONNPYETCA».

Puc. 2.2.

KapTpugxu ¢unstpa
nog MOmKy
«Boponen-bKI»:
NONMMPONMIIEHOBbIN,
LLeoNTNTOBbIN U
YrosbHbI — 0Tpabo-
TaHHblE N HOBbIE

(ana cpaBHeHNUA).
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Henb3a paccumtbiBaTb Ha TO, YTO MMEIOLIMIACA
B BOAOMPOBOAHOWN BOAE OCTAaTOYHbIV xyop (0653a-
TeslbHOE YCNoBMeE AN AOCTUXKEHUs 6aKTeprLnaHO-
ro a¢dekTa) MOXKeT NpeAoTBpPaTUTb BCe Hebnaro-
NPUATHbIE MNOCNEACTBUA BTOPUYHOTFO 3arpsA3HeHuA
BOAbI B MpoLiecce eé TPaHCMOPTUPOBKIM NO pacnpe-
JenutenbHoun cetn. OCHOBOW COXpaHeHMA KayecTBa
NUTbEBOW BOAbI B pacnpenenmTeNibHON ceTn ABNA-
eTcA eé TeXHUYEeCKas UCNpPaBHOCTb 1 cObNoaeHe
npaBu 3KCNyaTaumm (perynapHaa npombliBKa, ae-
3UH$EKUUA Nocsie PEMOHTHbIX PaboT, cofepKaHue
CMOTPOBBIX KOJIOALEB 1 NP.), YTO 3a4acTyto He Mpo-
N3BOAUTCS.

CMPABOYHO. Bpau-oHkonor, npodpeccop
B.r.becnanoe B MoHorpa¢um «MutaHue
n pak. inetnyeckaa npodunakinka oH-
KOJMOrmMyeckrx 3aboneBaHuin» OTMeYaerT:
«Mpun xNopupoBaHUY NUTLEBOI BOAbI 06-
pasyloTcA BelecTBa, CNoCOOHbIE Bbi3biBaTb PakK: XNop-
6rdUHUIBI, XNIOPodOPM, TETPAXNOPNEHTAT 1 Ap. XJI0p
JaXke NpU He3HauUTeNbHbIX KOHLIEHTPALMAX B BOAE OT-
HIoAb He 6e3061AageH. . .».

[lo 3Toro MomMeHTa Mbl FoBOpUAN O Npobnemax
LeHTpann30BaHHOIO BOAOCHabXeHMA, a Tenepb Mno-
roBOpMM 0 NpobnemMax HeLEeHTPanM30BaHHOIO BO-
[ocHabxeHus (puc. 1.3).

2.4. OtcyTCcTBUE BOAOOUUCTHBIX
CTaHUMA B pPSA€ HACEAEHHbIX
nyHKTOB Poccum u crpan CHI.

XoueTca o6patuUTb BHMMaHWE Ha TO 06OCTOSA-
TENbCTBO, UTO OKOJO TPETU HaceneHus Poccun, no
oduLManbHbIM JaHHbIM, UCMOMb3YeT ANA NMUTbEBbIX
N ObITOBbIX Lenel BOAY W3 CKBaXWH, KOMNOALEB,
POOHMKOB U APYr1MX WUCTOYHMKOB HeLeHTpanu3o-
BAHHOIO MUTbEBOrO BOAOCHAOXKeHMA (cm. puc. 1.3).
Peub MAET 0 noAAX, NPOXKMBAKOLWMX B NPUropodax,
B CEJIbCKOWM MECTHOCTM, B paboumx nocénkax, Ha no-
NnycTaHKax n T.4.

Kak npaBuno, B 3TUX HeLEHTPann30BaHHbIX
cucTeMax MUTbEBOrO BOLOCHAOXKEHWA MCMONb3y-
I0TCA NoA3eMHble BOAbl, He 3aliuLLEHHbIE OT Mo-
BEPXHOCTHOTO 3arpsi3HeHMA U He nofaBepratoLmnecs
npenBapuTenbHoOn obpaboTke. MprHUMNMANbHbIM
OT/INYMEM HEeLIeHTPANIN30BaHHOW CUCTEMbl BOMO-
CHabXeHMA OT LEeHTPaNM30BaHHON ABMSETCS OT-
CYyTCTBME BOAOMOAIrOTOBKM, @ UHOTAA 1 pa3BoasLLel
BOLOMPOBOAHOW CeTU (BCMOMHUM M3BECTHbIA BCEM
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Kosiofel, BOAopa3bopHYo YNMUYHYI KOJOHKY). Ta-
Kaf BOAa 3a4acTylo NnofBepkeHa OakTepuranbHOMy
3arpA3HeHNI0, MMEET MOBbIWEHHOe CofepXKaHne
»Kenesa, MapraHua, cofem XECTKOCTU U ApYyrux
BpeOHbIX MpumMecen.

OTciofa cneflyeT BaXkHbI BbIBOA: T.K. KauecTBO
BOAbl HELEeHTPasIM30BaHHOW CUCTEMbI BOJOCHAO-
»KEHMA HAMHOTO Xy>e KauyecTBa BOAbl LleHTPann3o-
BAHHOW CCTEMbI BOLOCHAOXeHNA, TO MPYIMEHEHEe
6bITOBbIX GUNBTPOB, KOTOPbIE MPefHAa3HaYeHbl 4
[OOUMNCTKM BoAbl (MogpobHee — cM. M. 3 1 4) npu
OUMCTKe BOAbl U3 HELIEHTPaNN30BaHHbIX NCTOYHU-
KOB BOZIOCHabGXeHws, MPrBOAUT K TOMY, UTO pecypc
N CPOK PaboTbl GpunbTpa MOryT GbiTb 3HAUUTENBHO
HUXKEe 3aABJIEHHOMO B €ro rnacrnopTte U UHCTPYKLUN
No 3KCnyaTaumm.

Hanpumep, rapaHTUPOBaHHbIA  MaKCUMasb-
HbI CPOK paboTbl punbTpa «Apro» nnm «Apro-M»
- 12 mecAueB, rapaHTMPOBAaHHbIM MAaKCUMasbHbIN
pecypc — 7000 n; B nacrnopte M MHCTPYKUUM MO

3KCUlyaTaumy yKa3aHo, YTO rapaHTVA He pacnpo-
CTPaHAETCA Ha COPOEHTbI, Pecypc U CPOK paboThl

KOTOpPbIX HaNpAMYI0 3aBUCAT OT KauecTBa BOAbI, NO-
cTynatoLeii B 6biToBoi GpunbTp. ECnm nonb3oBaTtenb
NpUMeHUN GUALTP AJ1A OYNCTKY BOAbI 13 HeLleHTpa-
NM30BAHHON CXeMbl BOJOCHabxeHuA (puc. 1.3), To
dunbTp MOXKeT NpopaboTaTb MeHbLUE 3aABMIEHHbIX
12 MecAUeB, T.K. KaUecTBO BOAbl MOXET ObITb Cylle-
CTBEHHO Xy»e HOPMAaTVBHOrO. TO He ABNAETCA MNo-
BOLOM CUMTaTb, YTO GUNLTP HE BbLINOHWA CBOE Ha-
3HaveHwe. [laHHOe yTBepKAeHVe CNpaBeasivBo s
bUNBTPOB AOOUMCTKIN BOAbI Nt0OOI APYron MapKu.
M3noxeHHble NpobnemMbl NOABOAAT HAC K oye-
BUOHOMY BbIBOAY: B HacTOAWMIA MOMEHT M Ha
6nuKaiiylo nepcneKkTBY HeT rapaHTUM, YTo Y
KOHeYHoro notpe6urens us KpaHa 6yaer nocry-
naTtb BoAa, KauecTBo Kotopoii B 100% cnyvyaes
6yneT cooTBeTCTBOBaTb BCeM Tpe6GoBaHMAM ca-
HUTaPHbIX NPaBUJ U HOPM, a TaKXKe Cy6beKTuB-
HbIM OLLyLLIeHNAM CaMuX Nosib3oBaTenen.
Bo3Bpalyasacb K yrosibHO-LeoNMTOBbIM UIbT-
pam «Cnbnpb-Lleo», oTMeTUM, YTO GUABTPLI Cepurit
«Apro» n «Bopgonen» ycTpaHAT MOTeHUMaNbHO
BpeAHble A opraHu3Ma npumMecu, obpasyouive-
€A B pesynbTaTe X10prpoBaHna Bofbl. Kpome 3To-

&

o, OHW CNOCOOHbI YNOBUTb Y BbIBECTU «JIMLUHMEY
KOHLIEHTPaLMUN XMMUYECKNX BellecTB — (peHosoB,
HedTenpoaykToB, nectmunpoB. OOHOBPEMEHHO C
3TMM YrONbHO-LleoNnTOBble GUALTPLI OboralaioT
BOZY CONAMM Kanus, Tak HEOOXOAMMOrO YenoBeKy
ana 6opbbbl C ceppeyHo-cocyancTbiMu 3abonesa-
HUAMN.

B 3aknioueHne pobaBuMM, UTO UCCNEAOBaHUSA,
npoBeféHHble B KaHage, nokasanu: NpoLeHT 3a6o-
NeBLUNX NNL, KOTOPble He NCNONb30Banu GbITOBbIE
buNbTPbI ANA JOOUMCTKY BOAbl, cocTaBnaeT 76%!
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2.5. bytmampoBaHHasi BoAa.

B Hauane 90-x rogoB npownoro crtoneTtusa B Poc-
CUKM nosABUNach B Npofake OyTunaMpoBaHHaa Boja.
Kto 6b1 MOr nogymatb, UTo Yyepes Kakue-to 20 net
OyTUIMPOBaHHAsA BOAa MPEBPATUTCA B MPOAYKT

MacCoBOro crnpoca u notpebnerHns. OgHako, He BCé
TaK NpocTo...

Mpowv3BoauTeny OYTUAMPOBAHHON BOAbl YT-
BepXJaloT, uTo eé ynoTpebneHne — oNTMMasbHbI
BapuaHT, 1 (BHMMaHwWe!) 3apaya npounsBoguTenen
6yTMNMPOBaHHON BOAbI — 3TO NPOK3BOACTBO YMCTOMN
Boabl! B 60NbLWMHCTBE C/lyyaeB YUCTYIO Oy TUNPO-
BaHHYl0 BOAY MOy4yaloT C MOMOLLbI0 OOGpPaTHOroO
ocmoca (Npo obpaTHBI OCMOC U BOZY, OUULLEHHYO
06paTHbIM OCMOCOM, Mbl MOAPOOGHEE NOFOBOPUM B
rn. 3).

He noaneXxmt comHeHuto, Yto Bopa, pacdaco-
BaHHaA B EMKOCTM, CNMOCOOHa pelwunTb npobnemy
NUTbEBOW BOAbI B C/TyUYasix BPEMEHHOTO yXyLIEeHNs
KauyecTBa BOAbl B BOAOMPOBOAE wiu nepeboes B
eé nopaue. Ho, cnepyet yuyecTb TOT $aKT, UTo YacTo
pe3ynbTaTbl CCNeOBaHNI KauecTBa 6y TUNMpOBaH-
HOW BOAbl CBMAETENbCTBYIOT 006 OTCYTCTBUW B HEW
MaKpO- 1 MMKPO3/IEMEHTOB, obecneunBatoLmx Gpu-
310NOrMYeCKyto MOSHOLEHHOCTb NMUTHEBOW BOADI, @
B HEKOTOpPbIX CJlyyasnx OyTunmMpoBaHHasa BoAa Npak-
TMYECKU HAYEM He OT/InYaeTCA OT BoAbl 13 KpaHa! U
ewé: cnefyet yyecTb, UTO MaTepuran, U3 KOTOporo
N3roTOBJIEHbI MIACTUKOBbIE BYTHIAIKM 47151 BOAbI, NP
HarpeBaHun (B pyproHe rpy3oBuKa, B OaraxHuke
WX CanoHe aBTOMOOUNIA, NN NPU HaxoxaeHun by-
TbINIKM BECb [IeHb B CYMKe) CMOCOOEH BbIAENATb KaH-

LleporeHHble BellecTBa.
000 «Cunbupb-Lieo» ‘ E’



~ CMPABOYHO. [na w3rotoBneHua Oy-
# TbINOK AnA Bofbl Tpebyetca HedTb, T.e.
pacxofyetca  OrpOMHOE  KOJIMYecTBO
HEeBO30OHOB/IAEMbIX PEeCypCcoB  Hallen
nnaHetbl. B CLLUIA ¢ 2008 roga HauyaTo ABU-
XKEHVe 3a CoKpalleHne noTpebneHnsa BoAbl B NnacTu-
KOBbIX OyTblINKaXx.

Ha Haw B3rnap, Hasowmnueaa nponaraHga Oy-
TUINPOBAHHONM BOAblI NPENOAHOCUTCA OAHOBOKO,
T.K. He YyuMTbiBaeTCA CTOMMOCTb pachacoBaHHON
BOAbl ANIA KOHe4YHoro noTtpebutens. Hanpumep,
cToumocTb 1 n Bopbl, pacdacoBaHHON B OyTbIIM
émKocTbto 1,5 n, coctaBnaeT He MeHee 22 py6., a
BopAbl, pacdacoBaHHom B 5,0 N ByTbiv — He MeHee
15 py6. (cToMmocTb 6yTUNMPOBaHHON BOAbI B3ATa B
cynepmapkeTax r. HoBocmbrpcka no cocTosHMIO Ha
anpenb 2013 r.).
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CpaBHMM CO CTOMMOCTbIO BOAbI, OUULLEHHON C
nomouubto ¢prnbTPOB NpounssoacTaa «Cnbrpb-Lieoy.
Hanpumep, ctoumocTb 1 1 BOAbl, OUMLLEHHON C MO-
molLLbio GunbTpa «Aproy» unu «Apro-M» — 14 Koneek;
Janee nocne 3aMeHbl KOMMeKkTa copbeHToB — 4 Ko-
nenkn (LeHbl no coctossHMo Ha 01.04.2013 r.). Takum
06pa3om, ecnm NPUHATL, YTO CEMbS B CPEAHEM WC-
nosnb3yeT 101 OYMLLEHHOW BOAbI B fieHb, TO pacxofbl
Ha GyTUnMpoBaHHyo Boay 3a 1 rof coCTaBAT nopsf-
ka 11000 py6.! CpaBHMTE 3Ty CyMMY CO CTOMMOCTbIO
dunbTpa (310 Bawwm pacxoppl 3a NepBbifi rog ero
NCMONb30BaHUA), @ MOTOM — CpaBHUTE cymmy 11000
py6. CO CTOMMOCTbIO 3aMaCHOrO KOMMIEKTa COPOEH-
TOB (MM CO CTOMMOCTbIO KapTpupaa). KommeHTa-
puvK, Kak roBOpUTCA, U3NNLWHN!

B 3akniouyeHve rnasbl NpvBeaéM MHEHWe un3-
BECTHOrO aMepmUKaHCKOro Y4€HOro, ucciegoBatens,
noktopa ®. batmaHrxenugxa, KOTopbI COBETOBAS
nonb3oBaTbcA GUAbTPaMM ASIA AOOUUCTKM BOLO-
NMPOBOAHON BOAbI, T.K. BOJONPOBOAHasA Boaa obna-
[aeT OrpPOMHON LIeHHOCTbIO, OHa AOCTYMHA BCEM, a
OT BTOPWUYHOTO 3arpsA3HeHWs MOXHO WU36aBUTHCA,
NMOCTaBMB XOPOLUNA GUNLTP.

MmeHHO nosTomy, punbTpaLms BOJONpoBOA-
HOI BOAbI NpeBpaTuiacb B CTaHAAPTHYIO Npak-
TUKY B pasBMTbIX CTPaHaXx.

_ CMPABOYHO. 3aberas HemHoro Bnepén,
’ NprBedEM MHEHMe Bpaya-oHKOoJora, mpo-
¢deccopa B..becnanoBa 13 mMoHorpadum
«MuTaHne © pak. [uetnyeckasa npodu-
NlaKTMKa OHKOJNMOrMYeCcKNX 3abosieBaHnin»:
«MpevmyLlecTBa nepes APYrUMi GbITOBbIMY GUAbT-
pamy MMeIOT YrofbHO-LeONIUTOBbIE U YroNbHO-Leo-
JINTOBO-LUYHTUTOBbIE  GUnbTPbl  «APIO»,  «APTO-K»
(KapTpuaxHbI BapraHT), «APTO-MK» (KapTpuaXHbii
BapuaHT), punbTp-KyBLVH «Bofonei». Ounbtpbl npea-
Ha3HauyeHbl ANA [OOYMCTKM B AOMALUHWUX YCNOBUAX
NUTbEBON BOAbI; OUMLLAIOT BOAY OT PasNYHbIX Me-
XaHWYECKMX MpuMecei (pXkaBUYMHa, NECOK) Y MUKPO-
OPraHM3moB, CHMXAOT KOHLEHTPaLMo OCTaTOYHOro
aKTVBHOIO XJ10pa, HEOPraHUYecKnXx NnpumMeceil, opra-
HUYECKUX COEAVHEHUN, HedTenpomdyKTOB, TAXENbIX
METa/INIOB U PaAVOaKTUBHBIX 3J/IEMEHTOB, COXPaHAA
npu 3TOM MPUPOAHYI0 U GUMONOTUYECKY LeHHOCTb
BOAbl; 0bOrawaloT BOA4y WOHaMK LENOYHbIX MeTas-
JI0B.»

A [ =

3. HEOBXOAUMOCTb HUCITOAb3OBAHWA

- “‘\\

OUABTPOB AAA AOOYUNUCTKHN BOAOITPO-
BOAHOM BOAbI B BbITY, B YYPEXAEHUAX

COUMAABHOMN COEPHI,

ODUCAX.

80% cBoux bouaezHell ol BoinubBaean.

Nyu Jlacmep.

3.1. Ha3nauyenue u ueaecooOpas-
HOCTb MCMOAbL30BaHUSA ObITOBbIX
¢1AbTPOB.

WTak, Kak yxe 6blI0 CKa3aHo, B npoLiecce fio-
CTaBKM BOAbl OT OYMCTHOW CTaHLMW, FAE OHA Mpo-
wna Heobxogumyilo 06paboTKy, A0 noTpebuTens
BOJa NOJABEPraeTcs BO3AENCTBUIO OONbLIOrO YMca
pa3nunyHbIX 3arpsA3HeHUn B Tpy6onpoBogax pas3so-
OAWNX ceTeln (BTOPUYHbIE 3arpA3HEHMA - CM. . 2,
puc. 2.1).

PapoBol notpebuTenb BpAA NN CNOCOOEH KaK-
TO peasibHO NOBAUATb Ha CUTYALMIO C TEXHUYECKM
COCTOAIHMEM CUCTEM BOAOCHAOXKEHUS, MO3TOMY
€ONHCTBEHHO BO3MOXKHbIN BbIXO4 W3 C/IOKMBLUEN-
CA CMTyaumy — caMmoMy JOBOAUTb BOLOMPOBOAHYHO
BOAY [10 HajANexallero Kauyectsa, MCrnonb3ys ObiTo-
BOV GUNBLTP ANA JOOUMCTKN BOAbI.
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OunbTp ANA AOOUYNCTKM NMUTbEBOW BOAbI —
6bITOBOE BOJOOUNCTHOE YCTPOWCTBO, SKCMyaTUpy-
emoe 1 obcnyxmBaemoe cammm noTpebrtenem.

HanomHum, 4yTo HEo6XOAMMOCTb MCMONb30Ba-
HUA GbITOBbIX GUILTPOB A/s JOOUNCTKN BOAOMPO-
BOAHOW BOAbl 06YC/OBIeHa HECOOTBETCTBUEM €é
KauyecTBa HOPMaTVBHbIM TPEOOBAHUSIM.

N ewé ogHO 06CTOATENbCTBO: AaXKe B BOAE, CO-
OTBeTCTBYlOLWEN TpeboBaHUAM Ge3onacHOCTH, Ha-
XOAATCA XMMUYECKME BELLECTBa, MEILLNE HU3KYIO
KOHLeHTpauuto. OHM He CMOCObHbI BbI3BAaTb OCTPOE
OTpaB/iEHNE, HO CO BPEMEHEM (B TeYEHMEe MHOMMX
NeT) OHN HaKamnIMBaKTCA B OpraHM3Me 1 OKa3blBa-
0T HebnaronpuaTHOe BO3LENCTBME Ha YenoBeKa
(pa3BmBaeTCcA XpOHUYECKas WHTOKCMKaumsA). Ewé
cepbésHee gnsa obLecTBa NposABeHe Hebnaro-
npuATHbIX 3¢ PeKToB B nocnefmyonxX noKone-

HuAx!
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HagéxHbim pelueHnem npobnembl ABRAeTCA
MCMosb30BaHNe Ha KyxHe ObIToBbIX GUNLTPOB AO-
OYNCTKM BOJONPOBOAHOM BOAbI.

V=

Ckasanu o JoMe, HO 3HAUMTENIbHYI0 YacTb XIN3-
HW Mbl MPOBOANM Ha paboTe: B oduce, Ha Npous-
BoacTBe. A coumanbHaa cdepa? LUkonbl, getckue
[OLWIKONbHbIE YUpeXxaeHus, 0300POBUTENbHbIE Yu-
pexpeHuna (qoma otabixa, npodunakropum, caHaTo-
pun, neTHue nareps), 60NbHULbI U T.4. — TAKXKe HYX-
[aloTCA B KaUeCcTBEHHOW NuTbeBow Boge!

PaccmoTpum 06nactm npvMeHeHUa ObITOBbIX
bunbTPOB.

3.2. ObAacTM npumeHeHusi ObITO-
BbIX (OMABTPOB.

PaccmatpuBas obnacti npyMeHeHWs GbITOBbIX
dVNbTPOB ANA AOOUNCTKM BOAbI, CIeAyeT BblAeNnTb
13 HIX ABE OCHOBHbIE:

® [00UNCTKa BOAbI 418 MATLEBbLIX HYXK[ 1 MPUro-
TOBJIEHUA NULLK;

@ [004MCTKA BObI AJ1A XO38NCTBEHHO-ObITOBbIX
HYXA.
3ajaun [OOUYMCTKM BOAOMNPOBOAHONM BOAbl ANiA

MUTbEBBIX HYX[ 1 MPUTOTOBAEHNA NULLN:

® yoaneHne mexaHn4yeckmnx npvlmece|7| 1 B3BELWIEH-
HbIX BELWECTB;

@ CHVKEHVEe 3aMaxoB U NPUBKYCOB, LIBETHOCTHU,
MYTHOCTW;
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® yoaneHne Xenesa n MmapraHua;

® CHWKeHne coaepKaHmA TAKENbIX METANJIOB,
opraHn4yecknx I'IpI/IMECGVI,'

® ynaneHue HedTeNPOAYKTOB U APYIUX MPUMECEN.

[lononHnTenbHO, MO KenaHuio noTpeduTens,
BO3MOKHO OCYLLECTBAATb YMArYeHre BOAbl, HO He
rny6:xe, yem go 1,5 mr-aks/n (nogpobHee — cm. .1,
n.1.2.2npuc. 1.1).

JloouniieHHas Bofa [OSKHA MOSIHOCTbIO YA0B-
NeTBOPATb HOPMATUBHbBIM TPEOOBAHMAM Ha NUTbe-
BYyto BoZy. [loouncTKa He JOMmKHa yxyawaTb ¢usmo-
NOFMYECKY0 MOMHOLEHHOCTb MUTbEBOW BOAbl (CM.
Tabn. 1.2).

3apaun [OOYMCTKM BOLAOMPOBOAHON BOAbI ANA
XO3ANCTBEHHO-ObITOBBIX HYKA:

® ynaneHue KPYNHOANCNEPCHbIX NPUMeceit, B T.u.
OKasMHbI N NecKa;

® ypaneHune NPoayKTOB KOPPO3un Tpy6onpoBo-
nos.;

® CcHXKeHVe MYyTHOCTU U LiIBETHOCTY BOAbI;
® ymAryeHvie BOAbI.

O6paTute BHUMaHMe, YTO nepep 6bITOBbIMU
dunbTpamn, Kak npaBuno, He CTaBUTCA 3aja-
ya o6e33apakmBaHuA Bogbl, T.K. 3Ta npobnema
AOMKHA pelaTbCA Ha OYNCTHbIX CTaHUMNAX!

HeobxoanmocTb [OOUMCTKM  BOAOMPOBOAHOMN
BOLbl MpMBENA K TOMY, UTO PbIHOK 3aMofiHEH Obl-
TOBbIMM OUNBTPAMK  Pa3fINYHbBIX M3rOTOBUTENEN.
YunuTbiBas TO, UTO BTOPUYHOE 3arpsi3HEHUE B TpY-
60onpoBoJax pa3BoAALLMX CeTeEN pa3HOO6pPa3HO Mo
CBOEMy COCTaBy, ObITOBble GUALTPbI KOMOUHUPYIOT
B cebe paznuuyHble meTogbl 06paboTKM Bogbl (Me-
XaHU4yeckune, COpbLNOHHbIE, NIOHOOOMEHHbIE 1 Ap.),
a TaKXe PasnnyaloTcs Mo KOHCTPYKUMM 1 COCO6y
MOAKIIOYEHNA.

O3HakoMUMCA € MeTofamy 06paboTKM BoAbl U
Knaccudpukaumen GunsTpos.

3.3. Kaaccudpmkaumns puabtpos.

BbIToBblE PUNBLTPLI KNACCUGULMPYIOTCA:

1) no meToay 06paboTKM BOAbI;

2) MO KOHCTPYKLMN 1 CNOCO6Y MOAKNIOUYEHNS.
CyLecTBYIOT 1 Apyrue Knaccudrikaumuu.

3.3.1. MetoAbl 00PabOTKU BOAbI.

B 6bITOBbIX PUbTPax NPUMEHATCA CleaytoLme
MeToAbl 06paboTKM BOAbI:

® MexaHMyecKaa OuncTKa;
® CopbOUNOHHDIE;

® 1IOHOOOMEHHbIE;

® MarHuTHble;

@ 030HOBbIE;

® 06paTHbIN OCMOC.

CyLecTByYIOT 1 ipyrvie MeToAbl 06paboTKM BOAb,
HO Mbl UX KacaTbcs He 6yaem. Cnefyer oTMETUTD,
UTO B COBPEMEHHbIX GUNBTPAX, KaK MPaBUIo, OgHo-
BPEMEHHO KCMOo/b3yeTCs HECKONbKO MeToLoB 06-
paboTKM Bofbl. PaccMOTpuM nogpobHee Kaxaplii 13
nepeyncsieHHbIX METOAOB.

MexaHnuyeckana ouncrka.
DTOT MeTOZ OCHOBAH Ha MCMONb30BaHNN canepy-
WX TUNOB d)l/lﬂprleLIJ,I/IX MaTepuranoBs: ceTyaTtble,
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BOJIOKOHHbIE, MOPUCTbIE, 3acbiMHble (C 3ePHUCTOW
3arpyskom 13 NPUPOAHbBIX N NCKYCCTBEHHbIX MaTe-
pvanos) 1 ap.

Hanbonee onTMmanbHbIM, Ha Haw B3rnag, AnA
MeXaHWYeCKon JOOUYUCTKM BOJOMPOBOAHON BOAbI
ABNAETCA YyCTaHOBKa B GUNbTPe ABYX MeXaHNYECKMX
BOJTOKOHHbIX GpuUIbTpo3sieMeHToB: Ao 100 MKM Ha
Bxoge ¢unbtpa 1 5+50 MKM Ha ero Bbixoge. B sTom
cnyyae mMexaHuyeckne GUAbTPO3EMEHTbI BbIMNO-
HAOT cregytowne GYHKUMM: Ha BXofe — OCyLlecT-
BNAIOT NPeABaPUTENBHYIO MEXaHUYECKYI0 OUNCTKY
BOAbI U 3alMLWaloT cnegyiowme ctyneHn Gpunbtpa
OT B3BELUEHHbIX BeLWecTB (MpeadunbTp); Ha Bbixode
— 3aBepLUaloT 3Tan MeXaHUYeCcKkon OYNCTKM BOAbI U
npepoTBpaLLatoT BbIHOC 3arpy3ku ¢unbtpa (Gunbtp
TOHKOW OUYUCTKN).

MImeHHo 3Ta cxema peanv3oBaHa BoO Bcex GuIbT-
pax cepunn «Apro» n «<Bogonen».

Cop6LMOHHbIe MeToAbl.

Cop6bLMOHHblE MeTOLbI OCHOBaHbI Ha MorfoLe-
HUWM Pa3NNYHbIX BELLECTB 13 BOAbl NMOBEPXHOCTHIO
TBEpZOro Tena (copbeHTa).

Hanbonee yacto nprmeHsAembiM COPOEHTOM B
6bITOBbIX duUIbTPax ABNAETCA AKMUBUPOBAHHbIU
y20/1b B BUAE rPaHys, 4POOMEHbIX YacTuL, MOPUCTbIX
6n0KoB. Kpome yria ncnonb3yoTca NPUpPoAHbIe MU-
HepanbHble COpPOEHTbI, HaNpPUMep, Yeosum u WyH-
2um (nopgpobHee — cM. n.4.2).

K pocTonHcTBamM COpOLMOHHBIX METOAOB OYNCT-
KU OTHOCUTCA 3QPeKTNBHOE M3BeYeHre pacTBO-
PEHHbIX NpUMecein, MPOoCToTa peanusaunmn, Haaéx-

HOCTb.
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10T MeTof, 6naropapsa cBoeil NpocToTe, LWN-
POKOMY CMEKTPYy AENCTBUA N OTHOCUTEJNIbHOWN
AelleBM3He, OCTAETCA NPaKTUYECKN He3aMeHM-
MbIM B GbITOBbIX pUAbLTPax AOOUMCTKN BOAbI,
No3Tomy ABJIAETCA OCHOBHbIM U B punbrpax ce-
puia «Apro» n «<Bogonen».

MoHoo6MeHHbIe MmeToAbl.

MNoHoobMeHHble MeTofbl Hanbonee YacTo npu-
MEHAKTCA ANnA yMmAryeHmAa soAbl, AnA 4ero ncnojib-
3y0TCA IOHOOOMEHHbIe CMOTbl. ECn MexaHuveckre
GUNbTPLI 3aePXKMBAIOT «MYyCOP», TO MOHOOOMEH-
Hble — 3aHUMAIOTCA «OOMEHOM»: 3aXBaTblBAlOT 13

MECTKAA BOOA
6onbloe copepKaHue

MArKAA BOOA
NOHIMKEHHOe cofepKaHne
Ca, Mg

BOAbl M36bITOYHOE COAepMKaHMe KaTMOHOB MECT-
KOCTV U HacbILWAlOT €€ APYrMU KaThoHam, T.e. 06-
MEHWMBAIOT «CBOW» KaTUOHbI Ha «Uy>KUne».

CMPABOYHO. CHuxeHune  U3NULLHEN
MXECTKOCTV BOAbI MPUBOAMUT K YNyULLIEHWIO
BKyCa MUTbEeBOW BOAbI, HAMUTKOB, MPUro-
TOBJIEHHbIX Ha €€ OCHOBE, a TakXKe BeaéT
K YMEHblUeHWio 00pa3oBaHVA Hakunu B
6bITOBbIX MPUbOPaXx.

Takxe NOHOOOMeHHble cMosbl A06aBAAIOTCA B
COCTaB KOMMAEKCHbIX GUALTPYIOWMX 3NEMEHTOB,
OCYLLECTBAALMX NOMAMO YMATYEHUA, MeXxaHnue-
CKYI0 1 COPOLIMOHHYI0 OUNCTKY. B 3TOM Criyvae Tak-
e NPoVCXoAUT ymaryeHme GpunbTpyemon Bobl.

MpyMepom KOMMNEKCHOrO NPUMEHEeHWA ABNA-
I0TCA yMAryaloLme KapTpuaxn B ¢punbtpax cepui
«Apro» n «<Bogonein».
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MarHuTHble meToabl.

3T MeToAbl CNOCOOCTBYIOT OCaXKAEHWIO conel
XKECTKOCTM He Ha MOBEPXHOCTM HarpeBa, a B 06béme
BOZbl B BUAE MENKOAUCMEPCHOTO Luama.

[JloKazaHo, YTO OMarHMyeHHas Bofda MONOXN-
TeNIbHO BMAET Ha OpraHn3Mm YesioBeka. A noyemy?

OmarHunyvBaHne U3MEHSAET He TONbKO U3UNKO-
XMMUYeCKre, HO U Bruonornyeckre CBONCTBa BOAbI:
yBeNMUMBaAET MPOHULAEMOCTb KNETOYHbIX MeM-
6paH; BNUAET Ha aKTUBHOCTb GEPMEHTOB; CHUXKaeT
YPOBEHb XONnecTeprHa B CbIBOPOTKE KPOBU; OMTU-
MU3NPYET AeNCTBME Pa3NINYHbIX JIeKapcTs, Nprume-
HAEMbIX B BMEe BOLHbIX PacTBOPOB.

Becbma obGHagexmBalowme pesynbraTtbl MOSY-
UeHbl MNPV UCMONb30BAaHNM OMarHMYeHHON BOAbI
ONA  HOpManu3auuy apTepranbHOro  AaBheHus.
Ony6nuKoBaHbl CBeAEHNA O UCMONIb30BaHWMN TaKow
BOZbl MPUW fleyeHnn 60MbHbIX aTepoCKIepo3oMm, O
nepcrnekTBax MPVMEHEHNA OMarHMYeHHOW BOAbI
B Aepmatonoruun. bbino fokasaHo, yto, He umes
HMKaK1X MPOTVBOMOKA3aHUI, OMarHMYeHHas Boja
AKTUBM3UPYET AeATENbHOCTb MULLEBAPUTENbHbIX
OpraHoB, CMOCOOCTBYET BbIMbIBaHWIO TOKCUHOB, MO-
BbILLAET YCBOAEMOCTb MULLM.

CMPABOYHO. BnuAaHne MarHUTOB Ha Jito-
e, >XUBOTHbIX, PAaCTEHUA U XUMUYECKUE
peaKkuumn nccnegoBanoch eLé B rinybokomn
OPeBHOCTW. B Hale BpemA 3TO npuBeno
K BO3HVMKHOBEHWIO 1 Pa3BUTUIO TaKUX Ha-
YYHbIX HanpaBneHWIN, KaK MarHUTOXMMUA, MarHUTHaA
6uonorus. MNepBble cBeAeHyA 0 BANAHNM MarHUTOB Ha
CBOWCTBA BOAb! ObIIN MONyyeHbl B MeguuuHe. B XVIII B.
XeHeBckuii Gur3uK ge lepcto oTmeTun neyebHble CBON-

CTBa OMAarHMWYeHHOW BoAbl; B Hauyane XX B. Bbilia B
cBeT 1 B 1913 1. Obia NepeBefeHa Ha PYCCKUN A3bIK
kHura [LOwopsunna (G.Durville) coneprkalyan npumepsbl
YCMeLHOoro neyeHna Takom BOJON paH u A3B. B 30-x
rr. XX B. Ix. NMukkapaw (G.Piccardi) otmetun BnusHmne
COJTHEYHOW aKTMBHOCTU Ha KOarynsauuio B3BELIEHHbIX
B BOAE YacTUL, OKCUXOpMAa BUCMYTa, CBA3aB 3TO
BAUAHWE C U3MEHEHVAMY reOMarHMTHOro nons. U, Ha-
KoHeL, B 1945 r. 6enbrnicknin yyeHbln T.BepmaripeH
(T.Vermeiren) 3anaTeHTOBan NPUMEHEHNE MAarHUTHOW
06paboTKM BOAbI AN YMEHbLUEHUA 06pa3oBaHNA Ha-
kunu. B CCCP Takke 6bin caenaH pag KpymHbIX Hayu-
HbIX OTKPbITWI, NOCBALLEHHbIX MarHUTHOW 06paboTke
BOAbI. 3aLMLLEHbI JECATKM AUCCEPTaL I Ha 3Ty TeMmy.

BosBpaluascb k ¢unbTpam cepuin «<Apro» n «Bo-
fonei», OTMETUM, UTO OMarHM4YMBaHMe ABAAETCA 3a-
BEPLLAIOLL MM 3Tanom JOOUNCTKN BOAbI.

O30HOBbIE MeTOoAbl.

——

B OCHOBHOM WCMOMb3YIOTCA B MPOMbILINEH-
HbIX MacwTabax AnA obe33apakuBaHWA BOAbl U
ONA nepeBofa TAXKENbIX METaNNIOB B OKUCIEHHbIE
MasiopacTBOPMMble COEAMHEHUS C MOCNenyioLen
OUMNCTKOW O30HMPOBAHHOW BOAbl HA COPOLIMOHHDBIX
dunbTpax.

CMPABOYHO. B 1785 r. ronnaHackuin epu-
3uK BaH Mapym, npoBOAA OMbITbl C 3NeK-
TprYecTBOM, 06pPaTU BHUMAaHME Ha 3anax
npv 06pa3oBaHNN NCKP B INEKTPUYECKON
MalUVHe 1 Ha OKUC/IUTENbHbIE CMOCOGHO-
CTV BO3JyXa MNocC/e NPonycKaHUV Yepes Hero 1eKTpu-
YeCKMX UCKP.

B 1840 r. HemeL K11 yyeHbii LLleiH6eliH 3aHnMasCh rv-
APONM30M BOAbI MbITASICA C MOMOLLbIO SNEKTPUYECKON
Lyr pasnoxuTb e€ Ha Kucnopog v Bogopoa. 1 Torga
OH 06Hapy»uJi, YTo 06pa3oBancA HOBbIW, fJOCene He
M3BECTHbI HayKe ra3 co crneunduyeckrmM 3amnaxom.
MmA «030H» 6biN0 NPUCBOEHO rasy LlleiHbeliHOM 13-
3a XapaKTepHOro 3anaxa 1 NPOVCXOAUT OT FPeYeckoro
CJI0Ba «O3MEHY, YTO 3HAUNT «MaxXHYTb».
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O30H — ras, TOKCUYHbIA NpW BAbIXaHUW, NpU
BbICOKMX  KOHLEHTpauuAX O30Ha
HabniopaloTcA MopaXkeHusa [Abl-

XaTeNbHbIX MyTen, Nerkux wu .
cnnM3ncTon obonoukn. nu-

TeflbHOe BO3[eNCcTBME O30Ha '

NPUBOANT K Pa3BUTUIO XPOHU- 3
Yyecknx 3aboneBaHWii Nerkmx

N BEPXHUX AblXaTeNIbHbIX MyTeN.

Kpome TOro, xpoHunyeckoe Bo3aen-

CTBME MUKPO-KOHLEHTPALWI/ O30Ha Ha OpraHu3m
yenoBeKka [OCTaTOYHO He u3yyeHo. Jliobasa cuc-
Tema (B T.4. 1 OMNCTKN BOAbI), ncnosb3yiouas
030H, TpebyeT TiaTe/IbHOro KOHTPONA TEXHUKU
6e30nacHOCTN, TeCTUPOBaHNE KOHCTaHTbl KOH-
LieHTpaLun o30Ha rasoaHannsaTopamu, a Takxe
aBapUIHOro ynpaB/ieHNA Ype3MepPHO KOHLeH-
Tpauuein o3oHa. Kpome Toro, Bogy nocne o3o-
HUpPOBaHVA BCE paBHO HeO6XoAMMO NogBepraTb
dunbrpayum, 4To6bl YyAanuTb U3 Heé NPOAYKTbI
o30HOoNM3a. 1o 3TUM NpMYMHaAM O30HMPOBaAHME B
6bITOBbIX GUNBTPax He MONYYMIO WMPOKOro NprMe-
HeHUs, a 0CO6EHHO AJIA AOOUUCTKMN XJTOPUPOBAHHOM
BOAbl (MPU O30HUPOBAHUN XNOPUPOBAHHOWN BOAbI
obpasytoTca MpoAyKTbl 030HONM3a, obnagaiolme
MyTareHHbIMU N KaHLepPOreHHbIMW CBONCTBaMM).

O6paTtHbI 0OCcMOC.

B 3aknioueHue 3Toro noppasfena CKakem He-
CKOJIbKO CJIOB O BOAOOUYMCTHbIX YCTPONCTBAX Ha OC-
HOBe OOpaTHOOCMOTUYECKMX MeMbpaH. MpuHuun
OenCTBMNA TaKMUX YCTPOWCTB OCHOBAH Ha TOM, 4TO
yepes NONUMEPHYI0 MeMbpaHy MOXeT MPOXOAWTb
TONMbKO MOJieKyna Bofbl, @ BCe Npumecy, NpucyT-
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CTByIOLUME B BOAE, MEMOPAHON 3afepKMBAIOTCA 1
cbpacbiBaloTcA B KaHanm3aumio. [MprumeHeHne cuc-
TEM Ha OCHOBe 0OPaATHOrO OCMOCa Afsl JOOUNCTKM
NUTbEBO BOAbI, Ha HaLL B3I, HelenecoobpasHo,
Tak Kak MYHepanu3auusa BoAbl, OUNLEHHON 3TUMN
cnmcTemMamm, coctaBndaeT Bcero 5+20 mr/n, a Takas
BoAa yxe OM3MONOrmyeckn HenosiHoLUeHHa (nog-
pobHee cm. . 1, n. 1.2.2 — puc.1.1 nTabn. 1.2).

KomnaHuw, npepgnaratowme nopobHble BoAo-
OUNCTHbIE YCTPOWCTBA, B KaYeCTBe MOOKUTENbHO-
ro a¢dekTa yKasblBaloT Ha TO, YTO OYMLLEHHAA BOJA
npakTnyeckn He Aaét Hakmnu. OgHako, Npu 3ToMm
YManumBaeTca, YTo MPOUCXOAUT 3TO MOTOMY, UYTO
13 BOAbl yAANAITCA BCE MAKPO- U MUKPOSNeMeH-
Tbl, T.€. MO-CYTN 3TO «06eAHEHHas» Boda. [laxe npu
yrnoTpebneHun B nuwly OUONOTMYECKM-AaKTUBHbBIX
[106aBOK BEPHYTb MAKpPO- U MUKPOSSIEMEHTbI Ha-
LIeMy OpraHn3My B TOM Xe BUAE N KONNYeCTBe yXKe
NPaKTNYeCK HEBO3MOXKHO.

K coxaneHuto, MHOTMe CTOPOHHUKM CBEPXYNC-
TOW BOAbl HE OCO3HAlOT, UTO OHa BpefHa AnA no-
CTOAHHOrO yrnoTpebneHns 1 npefcTaBnaeT cobon
CyLLEeCTBEHHYIO Yrpo3y AnA 300POBbA B JONTOCPOY-
HOW MepcrneKTMBe: M3 OpraHM3Ma BblBOAWUTCA Ka-
NN, KanbUnin, MarHnin 1 gpyrmue LeHHble Makpo- n
MUKpPO3/ieMeHTbl. Bo3pacTaeT puck ocTeonoposa,
OCTeapTpUTa, NMOBbLILLIEHHOTO KPOBAHOIO AaBJieHNA
1 60MbLWOro KonMuyecTBa AereHepaTBHbIX 6ones-
Hel, KOTopble OObIYHO CUUTAIOT CleAcTBUEM Mpe-
XIeBpPeMeHHOro ctapeHua (cM. Takxe . 1).

3.3.2. KoHcTpykunn n cnocoobl
MOAKAIOYEHUSI (PUABTPOB.

Mo KOHCTPYKUMM 1 Cnocoby noaknoueHns opubT-
pbl KnaccuduumpyoTcsa:
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® GyNbTPbLI KYBLUMHHOMO TUNA;

® bynbTPbI-HaCAAKM Ha KpaH;

® GYNbTPLI HACTONBHOIO THMA «PAJOM C MOMKOWY»;
® HuNbTPLI, yCTaHaBNMBAaEMbIE MO MOMKY;

® varncTpasnbHble GUIbTPbI.

Ha cerogHswWHWI AeHb B crieumanm3npoBaHHbIX
MarasvHax npeacTaBneHbl pPasHoobpasHble Obl-
TOoBble GUABTPLI A AOOYNCTKM MUTHEBOWN BOADI.
Mpepnpuatne «Cnbrpb-Lieo» Bbinyckaet ¢unbTpbl
BCEX KOHCTPYKLMI, MepeuncrieHHbix Bbilwe. [laBan-
Te Ha npumepe npoaykumm «Cnbupb-Lieo» nosHa-
KOMUMCA C HUMK nobnwuxe (rn. 4).

4. bbITOBbIE ®UADbTPbLI
NMPON3BOACTBA «CUBUPb-LIEO».

Booa — smo cawmoe mazkoe u camoe caaboe cywecmbo 8
amupe, Ho 8 npeodoseHuu mbBepoozo U Kpenkozo oHA Heno-
beduma u HacBeme el paBHozo Hem.

Dao D> D3uH.

4.1. HomeHkAaTypa Bbinyckae-
MbIX (OMABTPOB.

HayuHo-npoussogcTeeHHoe npeanpuatne
«Cnbupb-Lleo» paboTaeT Ha pbiHKE BOAOOUMNCTHbIX
ycTponcTtB ¢ 1997 roga v BbinycKaeT cnegyiowine
bunbTpbI:

® HuNbTP-KYBLIWH «Bogoneiy;
® dunbTpbl-Hacaaku «Apro-Lyw» n JOK «Apro+»;

® GUNbTPLI HACTONIBHOTO THMA «PAZOM C MOM-
Komy: «Apro», «<Apro-My», «<Apro-K», «<Apro-MK»,
«Bogoneii» MPEMNYM;

® dunbTp Nog moliky «Bogonen-bKIy»;

® ¢unbTp «Bogoneir-bKIM» Bbicokonponssoan-
TeNbHbIN.
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Mpexpae yem nepenTn K 03HaKOMJSIEHMNIO C YCTPOM-
CTBOM U MPUHLMNOM AeNCTBUA 3TUX GUNLTPOB, fa-
BalTe paccMOTpuUM GpUAbTPYOLLME MaTepurasbl, KO-
TOpble BXOAAT B UX COCTaB.

4.2. CsoiictBa (puAbTPYIOIMX
MaTepuanoB.

MockonbKy nuTbeBad Bofda [OSKHa ObiTb He
TONbKO OuKLieHa OT Pa3fINYHbIX NpUMecer, HO 1
npubnmxeHa No cBoemMy MUHepasibHOMY COCTaBy
K NPMPOAHbIM 3TafloHaM, TO Npobnemy nonyyeHus
TaKow BOAbl MOTYT peLlaTb TOIbKO NPUPOAHbIE KO-
NOrMYecKn YNCTble MUHeparsbl, MO3TOMY B KayecTBe
OCHOBHbIX GUABTPYIOLWNX MaTepunanos B GunbTpax
cepun «Apro» n «<Bogonen» ncnonb3yoTca Npupoa-
Hble M1UHepPanbl LLEOAINT U LUYHIUT.
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CMPABOYHO. lNpoBeaéHHbIMU B Hallen
CTpaHe 1 3a pybexom MccnefoBaHUAMN
YCTaHOBJIEHO, YTO Hanbosee NepcreKkTmB-
HbIM MeTofioM, obecneymBaioLM JOCTa-
TOYHYIO FyOUHY OUMCTKI BOAbI, ABAAETCA
NPYMEHEHNE MPUPOAHBIX COPOLIMOHHBIX M MOHOO06-
MEHHbIX MaTepuasnoB, MPerMyLLeCTBO NCMOb30BaHUA
KOTOpPbIX 3aKJ1l04YAETCA B TOM, UTO C X MOMOLLbIO BPeA-
Hble MPMMeCH M3BNEKAOTCA 13 BoAbl 6e3 npeBpalle-
HUA B Apyrune coenHEHUSA, Pe3KO yXyaLlatoLme Kaye-
CTBO BOApl, KaK 3TO NPOVCXOAUT NMPU NCMONb30BaHNM
oKucnuTenen.

4.2.1. LleoAur.

OfHUM M3 TakMX NPUPOAHbIX GUNBTPYOLLNX
MaTepuranoB ABNAETCA MUHEpan LeOsINT, XapaKTe-
pU3YIOLWNIACA KaK BbICOKOAKTUBHbIN COpOeHT, ce-
NEKTUBHbIN NOHOOOMEHHUK 1 MONEKYNSAPHOE CUTO
(pnc. 4.1).

Puc. 4.1. Ueonur.

CMPABOYHO. Lleonntbl — B nepeBoge ¢
rpeyeckoro «KuMALWme» WM «BCKUMato-
wpne» KaMHwu, Obinn OTKPbITbl WBEeACKMM
nccneposatesieM  KpoHwTegom  noutw
250 net Ha3ag. [o Hauyana XX-ro ctonetua
Ha 3T MUHepasnbl He OOpaLlaNoch CKOJIbKO-HUOYAb
Cepbé3HOro BHMMaHuA. lMNepBble UCMbITaHWA CBONCTB
NPVIPOAHBIX LleonnToB B Poccmum Gbinn NpoBefeHbl B
1913 rofy Ha OMbITHOM KOMOVHUPOBAHHOM GUbTpe
cTaHumn Enck MockoBcKo-KypcKonm »enesHon Aopo-
I C Lenblo YMAryeHNs MOCKOBCKOV BOJOMPOBOAHON
BOAb! 1 BOAbI N3 apTE3MAHCKOWN CKBaXKNHbI ANA KOT/IOB
napoBo30B. [lepBoe NPOMbILLIEHHOE MECTOPOXKAEHNE
LieonuToB 6bI0 OTKPbLITO B 1969 roy Ha Tepputopun
TypkmeHun (bagxbiackoe npossneHwue). lNocne 31oro
CTana akTUBHO CO3[aBaTbCA CblpbeBas 6a3a HOBOro
BMa NOME3HOro NCKOMAEMOTO — LIe0NIUTOBbIX TYHOB, 1
Hauasnocb VX UCMosb30BaHVE B Pa3HOOOPa3HbIx cde-
pax »KusHepesaTenbHocTV YenoBeka. K 90-bim rogam
XX-ro BeKa y»e pa3pabaTbiBaeTCA HECKONbKO AecAT-
KOB LIeONINTOBbIX MeCcTopoXaeHmin B Poccun u 3a py-
6exxoM.

Ho HambGonee w3BecTHOM ob6nacTblo npume-
HeHus LeonuTa Oblna M OCTAéTCA OUMCTKa BOQbI.
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Bbnarogapsa CBOMM YHUKasbHbIM COPOLIMIOHHBIM,
NOHOOOMEHHbIM 1 KaTaIMTUUYeCKUM CBOWCTBaM
NPUPOAHbIE LIeONNTbI FOPa3fao ycrnewHee, Yem, Ha-
npumep, KBapLeBbIi Necok, paboTatoT B ¢unbTpax
OUNCTHbIX COOPYKEHMNI CTaHUUIN BOAOMOATOTOBKM.

Kpome TOro, fBagLaTh NPOLIEHTOB Tepputopun
Poccunckon O®epepauun — 310 Tepputopuu, no-
CcTpagasLme ot YepHoObina (nopsaka 120 roponos,
rae BbisiBneHo 6onee 2000 yyacTKOB pafMOaKTUB-
HOro 3arpAsHeHus, JPYrux MopaKeHHbIX Teppu-
TOPWIA, 30H 3KONOrMyeckoro Hebnarononyuus).
KsannéouumpoBaHHOe 1CNoNb30BaHNE NPUPOOHbIX
LeonnToB (TONbKO pa3BefaHHble 3amacbl KOTOPbIX
npubnmxatTca K 50 munnnapgam ToHH!) no3sonsaet
pelwaTb 3Ty U MHOXeCTBO ApYruxX NpUpPOA0OXpaH-
HbIX, PaiNOIKONOMMUYECKMX N MefMKo-Ouonornyec-
K1x npobnem.

Pe3ynbratbhl MccnefoBaHUN CBUAETENbCTBYIOT:
CTpoHUMIA-90 M3BNeKaeTCca LeoNMTOM 13 BOAbI, CO-
Jepkallelrl pagnoaKTUBHbBIA 3neMeHT, ¢ 3ddeKTuB-
HOCTbIO 96,3%; Le3unin-137 n3sneKkaeTcsi LeosMTom C
3¢ deKTnBHOCTbIO 97,5%. VIMeHHO 3To ob6cTosTENb-
CTBO obecneumnno 3¢pPpeKTUBHOE NPUMEHEHNE LIEO-
NTa B aTOMHOWM NPOMBILUIEHHOCTM 1 NPY IMKBUAA-
LUK NocneacTBuin aBapum Ha YepHobbinbckon ADC.

Kak 6bl H/ Obina WrpoKa 0b1acTb NPUMEHEHNA
NPUPOAHBLIX LeonnToB (cM. Tabn. 4.1), B HacTosLiee
BpemsA cAenaHbl Nvb NnepBble Wary B OCBOEHUU
YHUKaNbHOro Matepurana, NnofapeHHOro YesioBeky
npupoaon, rnybokoe no3HaHWe ¢U3NKO-XUMmYe-
CKUNX CBOWCTB KOTOPOrO OTKPbIBAET OrPOMHbIe BO3-
MOXHOCTU. C yBEPEHHOCTbIO MOXKHO CKa3aTb:

LleonuTtbl —- muHepan XXI Beka!
OkcupHas dopmyna WMPOKO PacnpocTpaHeH-
HOro NMPVPOLHOTO LieonnTa KNMHOMTUNONNTA UMEET
BU:
(K, Na, 2 Ca)2 O*Al203*10Si02*H20.
C HayYHOV TOUYKIM 3pEHUS, LLEONTUT ABNSAETCA anio-
MOCU/IKATOM CO CKENETHOWN CTPYKTYPOMI, COpepa-
e, Leli NYCTOTbI, 3aHATbIE KPYMHbIMY
MOHaMNU U MOJIEKYNlamyi  BOfbl,
VMEIOLMMUN 3HAUUTENbHYIO CBO-
604y ABWXKEHMA, UTO NPUBOANT K
MNOHHOMY OOMeHYy M1 obpaTmol
aerugparaumu.
VIMEHHO Hanuume cucTeMbl MYCTOT U KaHasoB
B CTPYKTYpe LieonTa, KOTopble MOryT COCTaBNATb
o 50% ot obLero obbeMa MrHepana, u obycnas-
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Ta6bnuua 4.1
O6nacT NPUMeHEHUs LLEONTUTOB.

OTpacnb

Bua v uenb npumMeHeHUA

MpomblwneHHOCTb
N KOMMYHaJibHOe
XO3ANCTBO

» Copbuua 1 MOHHbIN 06MEH.

» OyncTKa X03ANCTBEHHO-ObITOBLIX U npon3BOACTBEHHbIX CTOYHbIX BOA OT pagno-
AKTUBHDbIX, XUMNYECKNX BELWECTB U TAXKENbIX METAJIN1I0B.

. OxpaHa N OYNCTKa NOA3eMHbIX BOA.
« NNopgrotoBKka NUTbEBbIX BOA.

?KNBOTHOBOACTBO

« BriocTumynupytoLme fO6aBKM K KOPMaM XXUBOTHbIX.

- Kombrikopma B NTULIEBOACTBE.

» Kombrkopma B NyLIHOM 3BEPOBOACTBE U KOPMIEHNUW JUKNX KYP.
- KombukopMa B pbl6oBOACTBE.

« [lesogopauya Bo3ayxa nNpovi3BOACTBEHHbIX MOMELLEHNIA.

« [urneHnyeckmne NOACTUIKN ANiA CKOTa.

PacteHneBoactso

* TennnyHoe X03ANCTBO.
* YnyyleHne CTPYKTypbl 1 CBOMCTB MOYB.

« [ponoHraTopbl AeCcTBMA (HOCUTENM) NeCTULMAO0B, repOnLMA0B, MUHEPASTbHbIX
yaobpeHuii, Ae3MHOULPYIOLWNX CPeaCcTB.

« MonyueHue cynepdocdarta.

- BbipalymBaHve LBETOUHbBIX KyNIbTYp (XpU3aHTeMbl, PO3bl, FBO3AVKN, LMHEpapun
nap.).
« CTuMynmpoBaHue pocTa pacTeHun.

Mnwesas
NPOMbILLIEHHOCTb

- YaeBoAcCTBO, BUHOAENME U NMUBOBapEHHe.
 PapuHrpoBaHve macen, CcponoB, HaMMTKOB.
 innTtenbHoe xpaHeHne GPYyKTOB 1 OBOLLEl (onyaprBaHue).
> VIsrotoBnenue bAJl K nuiue.

- KaTanus peakuuin B opraHmsme.
- PagnonpoteKTtopbl.

MeanunHa
- CopbumoHHanA Tepanus.
» KoppeKuuna MUKPO31eMeHTO30B.
* 3aXOpOHEHMEe PaNI0AKTBHbIX OTXOOB.
Jkonorus - [le3akTrBaL A NOpaxKeHHbIX paaraumen Tepputopun (Bo3ayx, Boaa, moysa,

pacTeHus, >KMBOTHbIE, MPOAYKTbl MUTaHWUSA, TEXHUKA, CTPOEHUA 1 Ap.).
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NMBaeT LIeHHOCTb LieonnTa Kak copbeHTa. BxogHble
OTBEpPCTMA M3 KaHa/I0B B MONOCTY LeonnToB, obpa-
30BaHHble KOonbLaMu 13 aTOMOB KMCIIOPOAQ, — 3TO
Hanbornee y3kne mecTa KaHanoB: ux Gopmon n pas-
Mepamun ONpeaensaTCa BeIMYMHbI MOHOB U Mone-
KyJl, KOTOpble MOTYT NMPOHVKHYTb B MOIOCTA, Ha YEM
1 OCHOBaHO NpPVIMEHEeHNe LLeosINTOB B KauecTBe Mo-
NEKYNSPHbBIX CUT.

Leonutbl, Kak WOHOOOMEHHUKN KaTMOHHOIO
TUMNA, XapaKTepusyloTcAa BbICOKON MOHOOOMEHHON
CENEKTMBHOCTbIO K PagUoaKTUBHbIM 3fIeMEHTaM,
COPOUNOHHOM CMOCOBHOCTBIO K TAXKENbIM MeTan-
nam, ¢peHony, aMMOHUIAHOMY a30Ty, HO, KPOME TOro,
COpOVPYIOT PasiNyHble MUKPOOPIraHW3Mbl U BUPY-
Cbl. B pe3ynbrate sKCnepurMeHTanbHbIX Y HAaTYPHbIX
NccnefoBaHUn Ha BOOOOUYMCTHBIX COOPYXKEHUAX
YCTaHOBNEHO, YTo flobaBneHne B BOAY LieonunTa 3Ha-
ynTenbHO NoBbiWaeT 3PpPeKTUBHOCTb OUYUCTKM OT
MUKPOOPraHN3MOB 1 MENKOANCNEPCHBIX YacTUL.
YcTaHOBNEHA TakKKe BblCOKaA COPOUMOHHaA cro-
COOHOCTDb LleonnTa B OTHOLLEHUN NPaKTUYECKN BCEX
N3YUYeHHbIX BUPYCOB: apOOBMPYCbI, MUKCOBUPYCHI,
SHTEPOBUPYCbI, BUPYCbl pacTeHuin, GakTeprodarm
1 akTrHodarun. Kpome Toro, punbTpyioLlas 3arpysKka
Ha OCcHOBe LeonuTa obnagaet 6apbepHbIMU QYHK-
LMUAMU MO OTHOLIEHUIO K KPYMHbIM OpraHnYecknum
MOMeKyfiaM, B YaCTHOCTK, Mo 3,4 6eH3(a)nnpeHy: 8o
90%.

4.2.2. WyHrur.

Bropoi npupofHbit GunbTpyowmii maTepuan,
ncrnonb3yembli B GunbTpax cepuin «Apro» n «Bogo-
nem» (puc. 4.2).

Pnc.4.2. WyHruT.

CMPABOYHO. B camom Hauane XVII Beka
Ha 6epery OHeXXCKoro o3epa, B ryxoma-
HY TonByNCKOro norocta ymupana B 3a-
TOYEHMW 3HATHAA HEBOJSIbHULA — UHOKU-
HA Mapda VBaHOBHa, B MMpy - 60ApbIHA
KceHna PomaHoBa. OT nepexuTbix HecyacTuii, oau-
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HOYecTBa U NJIOXOr0 MUTaHWA Pa3BuUnach y 60ApbiHA
npunagoyHas 6onesHb. MecTHble KpecTbsiHe, »Kanes
60ApPbIHIO, YKa3anu eli }XUBOW NCTOUYHUK, OT BOAbI KO-
TOPOro MHOKUHA Mapda NonHOCTbo u3neymnack. bo-
nee TOro, ewé [0 CCbiNKn boAapbiHA poanna cemepbix
[eTell, HO BCe OHW YyMepnu BO MnaaeHyectse. Mocne
KynaHusA B NCTOYHUKE OHa poAwmia 340POBOro CbiHa —
Mwnxanna PomaHoBa, KOTOPbIN CTas OCHOBaTeNeM Lap-
CKOW ANHACTUK. A UCTOYHUK CTanu Ha3blBaTb «LlapeBu-
HbIM UCTOYHVKOMY.

B Te panékne BpemeHa HUKTO He CBA3bIBan CUIY KW-
BbIX WCTOYHUKOB 3a0HEXbA C YEPHBIM «aCrUAHbIM
KaMHeM», KOTopbIll nccnepgosateny XX Beka Hassanu
LUIYHIUTOM — MO MMeHU 6nmsnexallero nocénka LyHb-
ra.

O yypecHOM WCTOYHMKE BCMOMHWAN MOYTW yepes
COTHIO JIeT, yXe BO BpemeHa LapcTBoBaHuA [eTpa.
B nmeHHom ykase [letpa | ot 1719 roga o co3gaHuu
KypopTa «MapuuanbHble Bofbl» Ha OnoHue roBoput-
ca: «[ToHexe oHble 800kl ledam criedyoujue Xecmokue
60/1€3HU, a UMEHHO: UbIH2OMHY!0, Xes4b, 6eccusibcmeao
XKesnyoKa, pgomy, NOHOC, NOYeYHYI0, KAMEHHYIO, exenu
NecokK usiu Masiele KAMHU U3 NoYeK 20HUM, om 800AHOU,
K020d OHbIA 3a4UHaemcs, om 3anopy MecAa4Hol Kposu y
KEH, OmM U3/1UWIHE20 KPOBOMEYEHUS Y OHbIX, OM 3nusien-
CuU, 8bl2OHAEM 2/1UCMbI, MAK»Xe Jie4um Kusibl U 0m npo-
yux 6onesHel s8esluKyto cuy umeemy. Bynyun 3HaKoM ¢
AQHTVIMUKPOOHBIMM CBOWCTBAMW «aCMVOHOTO KaMHs»,
MNéTp | oTAan Nnprkas congatam pycckom apMmm HOCUTb
3TOT KameHb B paHLUax. B moxopax KaMHu omyckanu
B KOTE/IK/ ANA 06e33apakMBaHUs U Ans NpupaHus
BOJle POAHMKOBOW CBEXEeCTU. Tak, HanprMep, K Havyany
MonTaBcKoi GUTBbLI CTOANA »apKasA BeCHa, U BOAHble
VICTOYHVIKIM Nocse 6YpHOro naBoAka 3auBenu 1 cTanu
onacHbIMU. B luBeckor apMmm 66111 MaccoBble Xesy-
[OYHble 3a060M1eBaHMA, @ B PYCCKOWM apMUU HAYETO MO-
[I06HOrO He 6bi1O.

B bonbwon CoBeTCKOM SHUMKIONEANN O WYHIU-
Te CKa3aHo cnegytoulee: «LLlyHaum — epynna meépobix
y2s1epooucmsix MUHepasibHbIX 8eujecms, npeocmas-
JIAOWUX 8 271a8HOU Macce amopghHbie pasHOB8UOHOC-
mu yenepoda, 6nuskue no cocmasy K 2pagumy. Xu-
Muyeckul cocmas wyHauma ... cooepxxum 60-70%
yenepooa u 30-40% 3onel. B 301e codepxumcs: 35-
50% kpemnus, 10-25% okucu anomuHus, 4-6% okucu
kanus, 1-5% okucu Hampus, 1-4% okucu mumaxd, a
makxe npumecu opyaux 31emeHmo8. LLlyHaum npeo-
cmasnisem coboll opaaHuyeckoe 8eujecmao, CKOH-
ueHmMpuposasuwieecs 8 OpesHUX (0onaseo3oucKux)
KpeMHUCMO-2/TUHUCMbIX U KAPOOHAMHbIX 0CAOKAX,
8nocsedcmauu npespawéHHeiX npoyeccamu mema-
Mopu3Ma 8 KpeMHUCMble C/IaHUbl U 00SIOMUMbI».

Be3ycnoBHO, NopakaeT OrpoMHOE CoaepKaHme
B LUYHIMTE YrNiepofa Y KPeMHUA — IByX MUHEPAsoB,

noAfepPXMBAOLWMNX KU3Hb. OfHAKO 0COBEHHOCTH
LIYHTWTA 3TUM He orpaHuumsatotca! LLyHruT agnseT-
€A 6MONOrMYECKN aKTUBHBIM OPraHOMUHEPANbHbIM
KOMM/IEKCOM. ITV YHUKasbHble 0COGEHHOCTW CBS-
3aHbl C BO3PAcTOM LUYHIMTA, KOTOPOMY, Noaymatb
TONbKO, ABa Muinvapga net!

[JBa munnvapga net npebbiBaHWA XMUBOW MaTe-
pyin B MOA3EMHOM KOT/E NPUBENO K NOSBEHMNIO B
LWYHTTE HEW3BECTHbIX HayKe A0 HejaBHEro BpemMe-
HY BELLECTB C HEOObIKHOBEHHbBIMM BMONOrMYECKN-
MU CBOMCTBaMM. /I TONbKO HefjaBHO 3TV BellecTsa
Oblnv OTKPbITHI. VMU OKa3anucb dpynnepeHoi.

FeoeV > F 7 [ X /
dynnepeHbl — YHUKa/bHble 6UONOTNYECKM aK-
TUBHbIE BewecTBa, npeacrasndawowimne coboin Mo-
ﬂeKyﬂﬂprll?l yrnepon B Buae nosbixX WapnKoB, KO-
TOpble HeoObblYHbl BO BCéM, HaynHaA C NCTopun nx
OTKPbITUA.

CMPABOYHO. Ha3zBaHbl OHM B YecTb ame-
pUKaHCKOro apxutektopa bykmuHcTepa
QOynnepa, aBTopa chepryeckoro naBub-
OHa, MOCTPOEHHOro Ha BCEMUPHOWN BbIC-
TaBke JKCIMO-67. MNMaBuiboH 6bl1 cObpaH
13 MIIOCKUX MHOTOYrOfIbHNKOB W OYE€Hb HamoMWHan
MosieKyny dynnepeHa.

B 1992 rogy poccumnckmmm y4€HbIMM OTKPbITO Hannumne
dynnepeHa B KapenbCKOM LYHTUTE, MPUYEM B BECbMa
3HauMTENIbHOM KonmyecTBe. bbiin o6Hapy»KeHbl Gyr-
nepeHbl, KOTOpble COAEPKaTCA B KOMOYKax — rnobynax
yrnepopa B CTPyKType nopofbl. IMeHHO 3Tv rnobynbl
BbIXOAAT B XONIOLHYI0 BOAY LieNe6HbIX UCTOUYHNKOB U
B npovecce unbTpaLmmn Boabl Yepes pasapobrieHHyo
nopogy.

BoaHble pacTBopbl GynnepeHoB npekpacHo se-
uaT OXOrM 1 PaHbl, CHUMAKOT YCTanoCTb 1 genpec-
CI10, YCKOPSAIOT 06€3BPEXKMBaHIIE NeYeHbo PasHOro
poAa TOKCUMHOB, HOPMAIM3YIOT KNETOUYHbIN 06MeH
BELeCTB, YCUIUBAIOT aKTUBHOCTb (GEPMEHTOB W
MOBbILIAIOT YCTOMYMBOCTb KNETOK, BKIOUas eé re-
HeTMYeCKUiA anmnapaT, K BHELHVM BO3AENCTBUAM
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OT HarpeBa [0 BUPYCHOrO 3apaxkeHnsa. QynnepeHsl
HOPManm13yloT HepBHbIe MPOLeCChl, BNMAA Ha 06MeH
He/poMeAraTopoB, MOBbIWAA PaboToCNOCOOHOCTL
N yCTOMUMBOCTb K cTpeccy. OHM OKa3blBaloT Bbipa-
KEHHOe MpPOTUBOBOCMANNTENBHOE W aHTUMMCTa-
MWHHOe AeicTBue, bnarogaps yemy CHMMatT 601K,
MOAaBNAT WNPOKWUIA KPyr annepruyeckux 3abo-
NeBaHWA 1 MOBbIWAIT UMMYHUTET. /I Kak Mokasa-
nu onbiTbl, GynnepeHsbl B NOATopa-ABa pasa nyuue
TOPMO3AT POCT PAKOBbIX ONYXONe 1 CHUMALOT Mo-
60uHble 3dpdeKTbl NyyeBon xummnoTtepanuu. Kpome
TOrO, OHV IeMCTBYIOT B MaJlblX 1 fla>Ke B CBEPXMarbIX
[l03aX, U NX BO3LENCTBME Jaxe Nnocsie OAHOKPaTHO-
ro Npuéma AnmTcsa Mecsuamu.

JNabopaTopHbIMU NcCnefoBaHUAMK ObINO ycTa-
HOBMEHO, UYTO LWYHIUT HEe TONIbKO OYMLLAEeT BOAO-
MPOBOAHYIO BOAY OT BPEAHbIX MPUMECe, HO 1
obe33apaxuBaeT eé, T.e. yorBaeT 6051e3HETBOPHbIE
6akTepun. Kpome Toro, WyHrUT obnagaeT MOHOO6-
MEHHbIMU CBOMNCTBaMW U OOAHOBPEMEHHO SBNAETCA
KaTanM3aTtopom Aff  OKUC/IUTENbHO-BOCCTaHOBU-
TeNbHbIX peakunii.

4.2.3. AKTUBMPOBAHHbBIN YrOAb.

Tpetnii maTepuan, ucnonb3yemblin B GunbTpax
cepuin «<Apro» n «Bogonei» (puc. 4.3).

MprmeyaTenbHO, 4TO OUUCTKY Benuknx o03ép
B CLUA pewann c nomoubio yrnen. IMeHHO akTu-
BMPOBAHHbIN Yrofb Yalle BCero MUCronb3yeTca u B
6bITOBbIX PpunbTpax. OH 3axBaTbiBaeT 1 copbupyet
Ha CBOel NOoBepXHOCTM (B OCHOBHOM B Mopax) pas-
nuyHble npumecn. OuAbTPbI C NCMONb30BaHMEM
YrNA U3BNEeKaloT 13 BOAbl Upe3BblUaliHO ALOBUTbIE
opraHuvyeckrne coefuHeHusa Xxnopa (xsopodpopm,
YETbIPEXXNOPUCTBIN YINepoa 1 Ap.), @ TaKKe TAXE-
nble MeTannbl (eneso, CBUHeL 1 T.4.).

CMPABOYHO. HayuHble wuccnegoBaHuA
CBA3bIBAIOT XJIOP M MOOOYHbIE MPOAYKTbI
XJTIOPUPOBAHMSA BOAbI C OHKOJIOTMYECKMI
3ab0neBaHNAMUN MOYEBOIO My3bIps, Neve-
HY, XKenyaka, NPAMON KULIKK, a TakKe C
3aboneBaHuNAMY cepiLa, aTepoCKepo3oM, aHeEMUEN,
BbICOKIM AABJIEHVEM U1 aSiNIePrnyeckuMm peakumusimn.
EcTb TakXe cBUAETENIbCTBA TOTO, YTO XJIOP MOXET pa3-
pywatb 6efnky B opraHu3Me uesioBeka 1 OKa3blBaTb
HebnaronpuAaTHoe BO3AENCTBME HA KOXY W BOJSIOCHI.
Hannuuve xnopa B Boie MOXET Cnoco6CcTBOBaTb 1 06-
|pa3oBaHMIO XJTIOPAaMVHOB, KOTOPble Bbi3blBalOT MPO6-
Nembl C 3aMaxom U BKYCOM.

Kpome TOro, Ll,eJ'IbIVI pPAL OpraHN4YeCKnx 3arpAs-
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HeHWN, onpegenawmx cogepxaHue bPOY, npreky-
Cbl, 3anaxv BOAbl MOTYT ObITb M3BAeYEHbl HAa GUNBT-
pax ¢ 3arpy3Kom 13 akTMBMPOBAHHOTO YA,

~ CMPABOYHO. BEPOY - 6uookucnsembin
PaCcTBOPEHHbLIA OpPraHNYecKUin Yrnepog;
BELLECTBO, KOTOPOE OKa3blBaeT BpeaHoe
BO3/Ee/CTBME HAa UMMYHUTET YeNoBeKa.

MprMeHeHneMm akTVBMPOBAHHOIO YA CerogHsA
YAAETCA 1U3BMeKaTb U3 BOAbl MHOMOUMCIIEHHbIe pac-
TBOPEHHblE U1, NpeXKae BCero, TpyaHOOKMCAemMble
3arpAsHeHnA (MoneKynbl HEKOTOPbIX NeCTULUAOB,
pPAL OpraHnYecKrx MUKpPO3arpAa3HeHi, HEKOTopble
MUHepanbHble MUKPO3arpA3HeHMA).

[Mpw TpaHCNOPTMPOBaHNN OUYMLLEHHON BOAbI MO
TpybonpoBofdam, KaK y»e 6bl10 cka3aHo Bbiwe (.
2, n. 2.3), BO3MOXHO €€ BTOPUYHOE 3arpA3HeHNe, B
TOM YMCIe U MUKPOOPraHM3MamMu, No3ToMy B ObITO-
BbIX GUNbTPax MPUMEHSAIOTCA PeLLeHNs, co3datoLme
yC/10BUA ANA NOAABEHNA XKNU3HeeATeTbHOCTN M-
KPOOpPraHn3mosB.

Puc. 4.3. AKTBMPOBAHHbIN Yrosb.

MpuMmeHeHNe aKTUBMPOBAHHOIO yrnsA, obpabo-
TaHHOro cepebpom, crnocobCcTByeT MoAaBIEHNIO
XKV3HeaeATeNIbHOCTY MUKPOOPraHM3MOB U YCKope-
HUIO peakuMn OKWUCIEHUs OpraHMYeckux 3arpas-
HeHun. Ocobo crnefyeT OTMETUTb, UTO NoJaBNEHKEe
XKM3HeaeATeNIbHOCTY  MUKPOOPraHn3MOB  MPOMC-
XOAWT HA NMOBEPXHOCTU YacCTUUeK YrNis, N KaT/OHbI
cepebpa He NOCTyNatoT B BOAY.

4.2.4. MoHOOOMEHHass CMOAa.

YeTBEPTbIN MaTepuran, ncnonb3yemblii B GunbT-
pax cepuii «Apro» n «<Bomonein» (puc. 4.4).

HanomHUM, 4TO NpW MOBbILEHHON MECTKOCTU
BOAbl MPOUNCXOAUT NHTEHCUMBHOE HaKMneobpasoBa-
HUWe B 3N1eKTpOoHarpeBaTesibHbIX Nprbopax 1 NoBbi-
LIaeTcs PUCK 00pa3oBaHUSA KaMHel B Moukax u
XKenuHom nysbipe yenoseka (cm. . 1, n. 1.2.2), nos-
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Tabnuua 4.2

TexHnYeckune xapaktepnctnkm ¢punotpos npounssoactsa OO0 «Cnbupb-Lieo»

Pecypc et e e Cpok Cpok Fa6apuTHbie
pa6oTbi, TenbHocTb, | Temnepartypa Beg, Kr,
HanmeHoBaHue pabortbl, N, . cnyx06bl, | XpaHeHus, | pasmepbl, MM,
mecsAues, n/MuH., Bopapbl, °C He 6onee
He 6onee ner ner He 6onee
He 6onee He 6onee
OunbTp «Apro» 132 x282 2,2
7 000 12 7
®unbTtp «Apro-M» 125 x 290 2,35
YrosibHO-
LeONINTOBbIV 5000 8
OunbTp «Apro-K» WyHUTOBbIIA 132x 282 1,6
1 +4...450 5
YMAryaoLwmnm 3000 5
10
YronbHoO-
Lleo/INTOBbIN
LG > 000 ° 125 x 290 16
«Apro-MK» LUYHIUTOBBIN )
YMAryaoLwmmn 3000 5
AP TTEALELI GO TOTEL) | e — 0,5%* +4...+50 7 3 50 x 100 x 90 0,07
KOMMNEeKT «Apro+»
OunbTp-Hacapgka «Apro-[yw» 10 000* — 4x* +4...460 7 3 151 x60 0,22
YrofibHO-
mmnb'rp Lleon MTOBb"‘/Il 6 000 1 0
«Bopgonen» Wy HIUTOBBII 1 7 5 136 x 190 x 300 2,3
APEMUYM
YMAryaoLwmnn 4000 7
+4...+50
YrosibHo-
Lleo/INTOBbIN 600 4
QunbTp-KyBLINH s
«Bogoneii» WYHFUTOBbIVA 0,9 5 3 285 x 140 x 295 1,2
YMAryaoLwmmn 500 3
6a30BbIi 12
= 6 000
OunbTp LYHIUTOBBIN
«Bopgonen-bKI» - 6 3 2 420 x 140 x380 4,5
noa MoKy ymArtaotim 4000 +4...+40 10
obe3zxenesus. 6 000 12
CILE AL EIR 0D 60 000 12 10 2 650 x 190 X 690 19
BbICOKONPON3BOANTENbHbIN

* MpwW CBOEBPEMEHHOI pereHepaLuu
bunbTPYyIOLLEro dNeMeHTa;

** HauanbHas.

®unbTpbl Apro B Katanore:
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TOMy C/leflylolWm MaTepuasniom, UCMOosb3yeMbiM B
cocTaBe KapTpuaxern ©unbTpoOB MNPOU3BOACTBA
«Cnbnpb-Lieo», ABNAeTCS NOHOOGMeHHasA cmona,
KoTopasa no3sonsaet 3GpPeKTUBHO YMEHbLUUTb CO-
Hep)KaHne comnen XECTKOCTW, B pesynbraTte Yero
BOJla CTAaHOBUTCA Gonee MArkKom (CM. Takke . 1).

Puc. 4.4. NloHooOMeHHasA cMmona.

MloHOOOMeHHble CMOMbl — 3TO CUMHTETUYecKne
npoaykTbl. No-gpyromy — moHutbl. [peacraBnawT
cobo TBEpAble, MPAKTUYECKM HEepacTBOPMMbIE B
BOJE BellecTBa, MEXaHNYECKUN MPOYHbIE N XUMMYe-
CKM yCTONUMBbIE.

Ha cerogHAWHNA [OeHb, KaK y»Ke roBOpuniochb,
MOHOOOMEHHbIE CMOJbl ABMAKOTCA Hanbonee pac-
NPOCTPAHEHHbIM MaTePUANIOM ANl CHUXKEHUA XKECT-
KOCTW (ymAryeHusa) Boabl.

HanonHute BOpoHKy dunbTpa
XOJIOLHOW BOLOW U3-NMOA, KpaHa

4.3. YCTPpOHACTBO M MPUHLUMN
AeNCTBUA (PUABTPOB.

B Hauane rnasbl 4 Gbina NpuBefeHa HOMEHKNa-
Typa ¢unbTPOB, BbiMycKaembix npeanpuatmem «Cu-
6upb-Lleo». CBogHaa MHboOpMaLKMA C XapaKTepuc-
TUKaMU Kaxkgoro GunbTpa npefcTaBfieHa HUKe B
Tabn. 4.2. K Hen mbl Oygem obpaLlaTbCs, 3akaHUMBas
paccMoTpeHre Kaxzaoro Tuna GunbTpa.

Ewé pas obpaljaem BHMMaHWeE, YTO Takue na-
pameTpbl KaK pecypc 1 CpoK paboTbl yKasaHbl 4ns
[OOUUCTKM BOAbI CTaHAAPTHOIO KayecTBa (0OYMCTKa
BOAbl CTAHAAPTHOrO KauyecTBa OT BTOPUYHbIX 3a-
rPA3HEHNI).

4.3.1. ®OuAbTp-KyBIIMH «BoAoAei».

OpHu 13 Hanbosnee NPOCTbIX U YAOOHBIX B IKC-
nnyataumm GUnbTPOB — GUIILTPbI KYBLUMHHOIO TUMA.
Bnarogaps cBoeli  MPAKTUYHOCTW, KOMMAKTHbIM
pa3mMepam 1 MpoCToTe B 3KCrUTyaTauuu, 3Tm Gpunbt-
pbl CHMWCKanu cebe Hambonbluylo MOMNYNAPHOCTD.
MoTpebutenn MoryT ucnonb3oBaTb 3TU GUALTPbI
Tam, rae OTCYTCTBYET HarMOPHbIV MCTOYHVK BOAbI: 3a-
ropofHble JOMA, JOMa B CENIbCKON MECTHOCTY, flaum
nT.o.

Mprvmepom ¢unbTpa Takoro Tuna sBAAETCS
dunbTp-KyBLINH «Boponein» (puc. 4.5).

13 BOPOHKM BOAa CAMOTEKOM MPOXOAUT
uepes KapTpUaX B KyBLUWH

B kapTpuaxe Boga npoxoauT Yepes dpunbtpyoLne

MaTepuasnbl (COPOEHTbI) 1 oYKLLAETCA OT

BpeHbIX NprmMecen

OunweHHas, rotoBas

K ynoTpebneHuio Bofia

Puc. 4.6. DunbTpauua Boabl B GUbTpe-KyBLIVHE.

@ 000 «Cunbupb-Lieo»

Puc. 4.5. ®unbtp-KyBLUNH «Bogonen».

QunbTpauma ocyLecTBAAETCA Cleayowmm 06-
pa3oMm: BoAa, Nognealaa OuncTKe, HanmBaeTcs B
BOPOHKY 1 CaMOTEKOM uepe3 GbunbTpyowmin Kapt-
pUAXK MOCTyNaeT B KYBLUUH (puc. 4.6).

Ona ¢unbrpa-KyBlUMHa «Bogonen» BbiNycKatoT-
cA cnepytowne CMeHHble KapTPUAXKIN: YTONbHO-LIeo-
NNTOBBIN, LWWYHTUTOBBIN U yMArYaoLwmii (puc. 4.7).

YrOJIbHO-LEOJIUTOBbIN

LWYHIUTOBbIU

O cBOINCTBAxX KapTpuapKel NOroBopum nogpoo-
Hee B N.4.3.3.

OuncTka BoAbl OCYLLECTBAAETCA 3a CYET e€ Npo-
XOXKAEHUSI B KapTpugpke uepes3 COpOeHTbl, KOTOo-
pble ouumLalT BOAY OT MEXaHWYeCKUX npumecei
(p>kaBUMHa, NECOK W T.M.), CH/XKAIOT KOHLEHTPALMIO
OCTaTOYHOrO aKTUBHOIO XJI0pPa, HeopraHUYyecKux
npumecen, OpraHMYecKUx coefviHeHun, HedTe-
NPOAYKTOB, TAXKENbIX METASNIOB Y PagN0aKTUBHbIX
3/1IEMEHTOB, NMpPY 3TOM COXPAHAETCA NPUPOAHasa U
6uonornyeckas LEHHOCTb BOAbI, YMEHbLIAETCA CO-
ep)KaHne conemn ECTKOCTW, B pe3ynbTaTe BOAA
CTAHOBUTCA MATKOWA.

OcobeHHOCTN 3KCMyaTaLMmn 3TOro Tuna ObITo-
BbIX GUIILTPOB: HEOONbLUIOW pecypc KapTpuaxa (He
6onee 600 1), OTHOCKTENIbHO HEBbBICOKasi CKOPOCTb
drnbTpaumm, Kotopaa K TOMy »e B MpoLecce aKC-
niayataymm yMeHblUaeTcs.

TexHnYecKne xapakTepucTuku GunbTpa-Kys-
wuHa «Boponen» mn KapTpugken npuBefeHbl B
Tabn. 4.2.

4.3.2. OUALTPbI-HACAAKMH.

oTn (I)I/IJ'IprbI OTNINYAOTCA KOMIMAKTHbIMW pas-
mMepamn m I'IpOCTOTOIZ YCTaHOBKM Ha KpaH CMecun-

YMATYAIOLWUIA

TWUN COPBEHTOB TN COPBEHTOB TN COPBEHTOB
® eonut ® wyHrMT ® yeonut
® yro/ib aKTMBMPOBAHHDIN, ® yeonut ® oHOOOMEHHas cmona

06paboTaHHbIN cepebpom

® yronb akTUBMPOBAHHbIN,
06paboTaHHbIN cepebpom

® yronb aKTMBMPOBAHHbIN,
06paboTaHHbIN cepebpom

Puc. 4.7. KapTpupxu K GunbTpy-KyBLIVHY «Boponei».

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44
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Tena. MNpeanpuatne «Cnbnpb-Lieo» nsrotaBnvBaet
dunbTp-Hacagky «Apro-Ayw» v JOMOAHUTENbHbIN
ounbtpytowmn komnnekT (AOK) «Apro+», B 0CHoBe
KOTOPbIX MCMONb3yeTca GUABTPYIOWUNIA S1EMEHT 13
MNrc-nonmmepa (puc. 4.8).

Puc. 4.8. Ounbtpytowmii snemeHT 13 MNIC-nonnmepa.

Mpexae yemM nepenT K NogpoOHOMY ONMCaHUIO
camux GUNbTPOB, JaBaiTe OCTAaHOBUMCA Ha CBOW-
ctBax [MMC-nonnmepa.

QunbTpylowne snemeHTbl Ha ocHoBe [IC-
nonumepa (Nonnmep MPOCTPAHCTBEHHO-TNObYNsp-
HOW CTPYKTYpPbl) MpeAHa3HaueHbl 4519 KOMMIEKCHOW
OUMNCTKM BOAbl OT B3BeCel, PaCTBOPEHHbIX 1 SMYJib-

rMPOBAaHHbIX MPUMECEN, Xefe3a, OCTaTOYHOro ak-
TMBHOIO XJ10pa, MapraHLa, Conem XEcTKkocTu (Kanb-
UuA, MarHuaA), ynyJlleHna nokasatenein LBeTHOCTA
N MyTHOCTU BOAbI, YCTPAHEHUA 3anaxa v ynyylleHumsa
NPUBKYcCa BOAb.

@unbTpbl Ha ocHoBe MTC-nonumepa UMerT ce-
aylolme CBOMCTBa:

® dunbTpomatepuman CnocobCTBYeT K3MEHEHUIO
CTPYKTYpbl COnel ECTKOCTU 1 npeobpasosa-
HUIO COMel KanbLuus U3 HeycBosieMon ¢opmbl
KanbUus KanbUWTa B JIerKo ycBosiemyio dpopmy
KanbLmA aparoHnTa;

® aparoHNTOBaA CTPYKTYpa CONen MECTKOCTU CHU-
MaeT KoNMyecTBO Haknnu;

® (aKTepPUOCTaTUYHOCTb AOCTUIAeTCA BBefEeHUeM
B MaTepwiasn nosimmepa cepebpa B HeCMblBaemo
dopme, UTO NpepoTBpaLLAET Pa3MHOMXKeHWe OT-
GUNBTPOBAHHbBIX MUKPOOPraHN3MOB Ha MoBepX-
HOCTU GUIIBTPYIOLLETO S/IEMEHTa;

® KowmniekCHasi OUMCTKA BOAbl AOCTUrAeTCsi cove-
TaHVeM MUKPOOGUNIbTPALIMM, MOHHOTO OOMEHA 1

Puc. 4.9. OOK «Apro+» 1 BapmaHTbl €ro NCrnosib30BaHuA.
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copb6LMM B OfHOM GUIBTPOISIEMEHTE;

® MHOrOKPaTHOCTb UCMONb30BaHNS OJHOIo GULT-
pytoLiero 3snemeHTa 6narogaps BO3MOXKHOCTU
BOCCTAHOBJIEHWA €ro CBOWCTB (3TOT NpoLecc Ha-
3bIBaeTCA pereHepaumen);

® GyNbTPO3IEMEHT MOXKET OUMLLaTb BOAY C Temne-
patypon go +60°C;

® HarnsgHas caMOUHAMKauMA HeobxoanMocTu 3a-
MEHbI UM pereHepaunn KapTpugxa (ymeHblue-
Hue Hanopa BOAbl Ha Bbixoae GubTPa).

Tenepb paccMOTPUM camut GUALTPbI.

AOMNONHUTENbHbIA OUNBLTPYIOLLUIA
KOMIMNEKT «APTO+».

MorkeT ncnonbsoBatbcs (puc. 4.9):

® Kak caMoCTOATENbHbIN GUNbTP-HacafKa Ha KpaH
(ana 3Toro B KOMNAEKT GUNbTPa BXOAWT HacaakKa
C BCTPOEHHBIM MarH1TOM U NMepeXoAHNKOM);

® Kak [ONONMHUTENbHbIN GUABTP TOHKOW OYNCT-
K1 Ha Bbixoge ¢unbtpoB «Apro» n «Apro-K» (8
sTom cnyvae [JOK pacnonaraeTca nop KpbILWKOM
bunbTpa). KctaTy, otctoga 1 Ha3BaHme Gpunbtpa —
LOMNONHUTENbHBIA GUABLTPYIOLLMIA KOMIIEKT.

DOK «Apro+» nmeeT HebonbLUME pa3Mepbl 1 BEC
(He 6onee 70 r), yTO NO3BOJIAET UCMOJIb30BATL €0 B
noesgkax (KOMaHAMPOBKA, OTNYCK 1 T.M.), @ TakXe B
cnyyae npebbiBaHMA B CTaLMOHapax neyebHbIX yu-
pexpeHunn n T.a.

B npopaxy AOK «Apro+» noctynaeTt yKommnnek-
TOBaHHbIM  GUIBTPYIOWUM 3IEMEHTOM, KOTOPbIN
MOHO Npuobpectu 1 otaenbHo (puc. 4.10). TexHu-
yeckme xapaktepuctukm JOK «Apro+» npreegeHsbl
B Tabn. 4.2.

Pnc.4.10. Ounbrpytowmii snemeHT ana JOK «<Apro+».

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44

OUNbTP-HACAAKA ANA AYLWA «<AProO-gyL».

[MpOHVMKHOBEHVE BOAbl B OpraHvW3M yepes Mu-
LeBOA ABNAETCA He eAMHCTBEHHbIM WNCTOYHUKOM
pUCKa, HO, HECMOTPA Ha 3TO, MOTJIoLEeHNEe BPeAHbIX
BELUeCTB HEMOoCPeACTBEHHO uepe3 KOXY U Ablxa-
TeslbHble MyTY NOYEMy-TO U B HacTosLLee BpeMA He-
[OOLeHNBaeTCA.

B yacTtHocTW, gyw v BaHHa nofBepratroT Hac C
BaMU, TOPOACKMX KuUTenel, 6oMblo onacHOCTA
BO3[EeNCTBUA XMMUYECKMX BELLEeCTB, COAepKaLLyX-
cA B BoAe. DTU BelecTBa MPOHMKAT U3 BOAbI B
OpraHu3M yepes KoXy, MCNapATCA U BAbIXAIOTCA.
CKpOMHble MOACYETbI MOKa3blBalOT, UTO BAbIXaHUE
BO BpeMs MPUHATUA AyLIa PaBHOCUNbHO NoTpebne-
HUIO 2-X TNTPOB XJIOPUPOBAHHOW BOAbI B ieHb!

CMPABOYHO. [leTn nmeoT OTHOCUTENb-
HO 60nbLUylo, YeM B3POC/ble, KOXHYH
NMOBEPXHOCTb Ha eAuHMLY Beca U OTHO-
cUTenbHO bonee BbICOKWI YPOBEHDb ra3o-
obmeHa. Hanbonee npoctoe 1 foCTynHoe
CpefcTBO OrpafuTb AeTel OT HEeraTMBHOrO BAMAHWA
XN0opa 1 «<BTOPUYHOTO 3arpA3HeHUsA» TpybonpoBoLoB
pa3BoAALMX CETEN — MOCTaBUTb GUILTP Ha AyLU B BaH-
HOV KOMHaTe 1 UCNOMNb30BaTh ANA KyNaHWA Manblllen
ouuLLEeHHyo Body (0cobeHHO B meprof agantauun).

Kpome TOro, cneactenem BO34eNCTBUA »KECTKOWN,
[la K TOMy e XJI0pMpOBaHHON BOAbl, MOTYT ObITb
Cyxas KOXa U »ECTKne BONoCbl. EAMHCTBEHHOE pe-
WweHve npobnembl — yCTaHOBKa ¢unbTpa Ha gyl B

BaHHOW KOMHaTe.
000 «Cunbupb-Lieo» GD



Puc. 4.11. OunbTp-Hacagka «Apro-Lyu».

Mpumepom Takoro ¢unbtpa ABnAeTCcA GuIbTp-
Hacagka «Apro-Ayuw» (puc. 4.11), KOTopbIi BCTpa-

MBaeTCA B CMecuTeNb Ayla Uy BaHHbl K OCyLLeCT-
BAAET rNyboKyl0 OUYMCTKY XONOAHOW U ropavyen
BoAbl (puc. 4.12).

«Apro-[lyw» BCTpavBaeTcA B CMecuTenb C no-
MOLLbIO BXOAALUMNX B €r0 KOMMJIEKT HAKUOHbIX raek,
umelolmx pe3bby V2 aonma, ¥ gorima 1 M22x1,5
(0OMH KOMMNEKT raek yCTaHOBMIEH Ha GunbTpe, a
ewé aBa KOMM/eKTa — HaxoAATcA B yrakoBke). B
3aBUCUMOCTM OT pasMepa pe3bbbl cMecuTens npu-
MEHAETCA COOTBETCTBYIOLLAA Napa HaKUAHbIX raek.
CnepyeT OTMETWTb, YTO AIOVIMOBbIE pe3bbbl (V2» 1
¥») MCNONb3YTCA B OCHOBHOM B CMECUTENAX UM-
MOPTHOrO MPOM3BOACTBA, @ MeTpuyeckas pe3bba
(M22x1,5) — B cmecuTensax OTe4eCTBEHHOIO NPOon3-
BOZACTBA.

JocToHcTBOM Hacagku «Apro-Oyw» (kak u JOK
«Apro+») ABNAETCA TO, YTO MO Mepe 3aCopeHun
TBEPAbIMM YaCcTULAMW W PACTBOPEHHBIMWA NpU-
MecaMn (M CHUXEeHMA Un3-3a 3TOro Haropa BofAbl
Ha BbIXOAE) MOXHO MNPOU3BOAUTb pPereHepaLuio
(BoccTaHOBNEHME) GUALTPYIOLWErO 3MemMeHTa. JTO
No3BOJIAET UCMOJIb30BaTb OAUH U TOT Xe GUNbTPY-

Puic. 4.12. BapraHTbl nogknioueHns GpunbTpa-Hacagku «Apro-AyLu».
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IOLMIA 3NeMEeHT MHOrOKpaTHO, 4O MOJSIHOIO Ucyep-
naHua ero pecypca.

B npogaxy «Apro-[yw» NocTynaer yKoMmriek-
TOBaHHbIM GUNBTPYIOLWUM 37IEMEHTOM, KOTOPbIN
MOXXHO Npuobpectn 1 otaenbHo (puc. 4.13). TexHu-
yeckre XapaKkTepuctukm ¢unbTpa-Hacagku «Apro-
Lyw» npuBeaeHbl B Tabn. 4.2.

Pnc. 4.13. OunbTpyowmii SnemeHT Ana HacagKkm
«Apro-[yu».

4.3.3. OUALTPbLI HACTOALHOTO TUMA
«PAAOM C MOWKOW».

Takve GunbTpbl NpefHa3HayYeHbl ANA pasmMelle-

HUA PAJOM C MONKON 1 NOJKIIOYAIOTCA K CIMBHOMY
naTpybKy cmecuTens C MOMOLLbIO HacafKu Unv au-
BepTOopa (cm. puc. 4.17).

OunbTpbl paboTatoT cnegyowym obpa3om: Bo-
[onNpoBoAHasn BOAA N3 CMecUTensa MOVKN Yepes Ha-
capKy (unv guBepTop) No rmbKom TpyoKe NocTynaeT
B HVKHIOI YacTb dunbTpa (KapTpuaxa) 1 nog aas-
neHnem, paBHOMEPHO 3aMofHAA ero 06bEM, NOAHN-
MaeTcA BBEpPX, MPOXOAA Yepes HaxofALmMeca B HEM
bunbTpylowne matepuansl (copbeHTbl). Ha 3TOM
3Tane 6narogapa Gr3NKO-XUMMYECKUM CBOMCTBaM
COpOEHTOB OCYLLECTBAAETCA OUMCTKA BOAbl OT CO-
JepXalmnxca B Hel MeXaHUYeCKUX U XUMUYECKUX
npumecein. Ha Bbixoge 13 dunbTpa Boga AOMONHN-
TeIbHO MPOXOAMUT Yepe3 KOJbLIEBOWN MArHWT 1 Nog-
BepraeTcsi MarHUTHoM o6paboTKe.

Mpumepamn Taknx GUILTPOB ABAAIOTCA 3acCbin-
Hble GunbTpbl «Apro» u «Apro-M» (puc. 4.14), KapT-
puaxHble punbTpbl «Apro-K», «Apro-MK» (puc. 4.15)
n «Bogonen» NMPEMNYM (puc. 4.16). Bce dunbtpbl
MMeIOT HECKOJIbKO BapUaHTOB PacLiBETKM.

Puic. 4.14. 3acbinHble dunbTpbl «Apro» n «Apro-M»
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Puc. 4.15. KapTpugxHble dunbtpbl «Apro-K» n «Apro-MK».

Puc. 4.16. KapTpugXHblin Gunstp
«Bopgonein» MPEMUYM.

@ 000 «Cunbupb-Lieo»

BapuaHTbl nogknioueHna Gunbtpa K KyXOHHO-
My CMeCUTento NokasaHbl Ha puc. 4.17 (Ha npumepe
¢dunbrpa «Bogonen» MPEMNYM).

CNMBHOW NATPYBOK
CMECWUTENA

+ QUBEPTOP

/  NOBOPOTHBIN =17
T PBIYAT

__, CMBHOW MATPYBOK
CMECUTENA {
~—« HACAZIKA

Puc. 4.17. BapuaHTbl nogkntouyeHma ¢punbtpa.

CMNPABOYHO. [Ouseptop no3Bonser
noaknunTe  GUALTP ANA  [AOOYMCTKM
BO/Jbl HEMOCPEeACTBEHHO K BOAOMPOBOA-
HOMY cmecuTento, MMeloLemy Nnbo BHYT-
peHHIolo, NMM6O BHELLHIO pPe3bby, ¢ BO3-
MOXXHOCTbIO MEPEKYEHNA MOJAYMN BOAbI MO0 yepes
dunbTp, NMM60 MUHYA ero (CM. BEPXHIOW YacTb puc.
4.17). Ona noacoeanHeHnA K CMeCUTeNo, He MeloLLe-
My pe3bbbl (Hampumep, cMecuTeslb OTeYECTBEHHOTO
NPoV3BOACTBA C FMafKMM NaTpybKom), nmbo K cmecu-
TN C HecTaHAAPTHOW pe3bboil, ncnonb3yeTca 06-
XBaTbIBAWOLWMNIA NEPEXOAHMK-MYDTa, TakKe BXOAALIMNA
B KOMM/EKT NOCTaBKY. [IMBepTOp NOCTOAHHO HAaXOAUT-
CA Ha CIMBHOM NaTpy6Ke cmecuTens, Yto yaobHo npu
YyacToM 1cnonb3oBaHuUn Gunbrpa. Ounbtp «Bogonein»
NMPEMWYM KomnneKkTyeTca AMBepTOPOM, a ANIA OCTaslb-
HbIX MPOTOUYHBIX GUNBTPOB — NMPMOBPETAETCA MOJIb30-
BaTenem OTAe/NbHO.

B otnnuve ot guBepTopa cbéMHaA HacagKa npep-
Ha3HauyeHa A1A MoAKNoueHUa GunbTpa K CIMBHOMY
naTpyoky cmecuTens TonbKo Ha Bpemsa dunbTpauun
(cM. HVXHIol0 YacTb puc. 4.17). MNMocne dunbTpayun
CbEMHYI0 HacafKy Heobxoaumo cHuMaTb. B ciyyae
«FNafKoro» CAVBHOFO MaTpybka cmecutens (oTevecT-
BEHHble CMecuTeNn) Hacajka MPOCTO HajeBaeTcA Ha
C/IMBHOW MaTPybOK 1 yAepP)KMBAETCA Ha HEM C NMoMo-
LLblo Pe3VHOBO Wabbl. B cnyyae cnvBHOro natpy6bka
C BCTPOEHHbIM paccekaTtenem (MMMOPTHble cMecuTe-
1N) BN1A NOAKITIOYEHMA HAacaAKnN MOXKET NoTpeboBaTbCA
nepexofgHMK N°1 nnm N°2 (B 3aBUCMMOCTU OT Pe3bbbl
paccekatens), KOTOpbI NprobpeTaeTca OTAENbHO.

Taknum 06pa3om, paccMOTpPeHHble GpUNbTPbI 6e3
TPpyAa M cneumnanbHbIX HaBblKOB MOXHO CaMOCTOS-
TeSIbHO MOAKIIOUNTb MPAKTUYECKN K JI0O0MY KYXOH-
HOMY CMecuTeNto, Kak MMMNOPTHOrO, TaK N OTevecT-
BEHHOIO NPOV3BOACTBA.

OcobeHHOCTY 3KCMNyaTauum.

B 3acbinHbix punbTpax «Apro» n «Apro-M» cop-
6eHTbl NOMeELLEHbI HEMOCPeACTBEHHO B KOPMYC (CM.
puc. 4.14); B KapTpuaxHbix ¢unbtpax «Apro-K»,
«Apro-MK» n «Bogonei» NMPEMWYM cop6eHTbl 3a-
KNloYeHbl B flerko3aMeHAeMbll KapTPUAXK, KOTOPbI
BCTaBnsAeTcA B Kopnyc ¢unbtpa (cm. puc. 4.15). 3a-
CbiMHble GUABLTPLI OTAMYalTCA 6ObIWUM 06bEMOM
COp6EHTOB, MO3TOMY MMEWT U 6ONbWKIA pecypc
N CPOK paboTbl MO CPaBHEHWIO C KapTPUAKHLIMM
bunbTpamy, OfHaKo B KapTPUIKHbIX GUIbTPax
npoLue 1 nerye NPON3BOAUTCA 3aMeHa KapTpuaxKa,
UTO 3HAYWTENTbHO YMPOLLAET UX SKCMyaTaLmio.

Ona ¢unbrpos «Apro» n «Apro-M» Bbinyckaet-
CA 3aMacHOW KOMIIEKT, B COCTaB KOTOPOro BXOAUT
ueonut n yronb (puc. 4.18).

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44

Puc. 4.18. 3anacHomn KOMMEKT K 3aCbIMHbIM
dunbTpam «Apro» n «<Apro-Ms.

Ona dunbtpos «Apro-K», «Apro-MK» n «Bogo-
nen» NMPEMWYM BbinyckaeTca Tpu Tuna KapTpua-
XeMn: yrofbHO-LeOoNMTOBbIN, LWYHTMTOBbIN N YMArya-
owmn (puc. 4.19).

TexHnyeckme  XapakTepuctukm  GUNbLTPOB
«Apro», «Apro-M», «Apro-K», «Apro-MK» n «Bopo-
new» MPEMWUYM npuBepeHbl B Tabn. 4.2.

CBOMNCTBA KAPTPULKEN
(3Tn cBOlICTBa ABNAIOTCA OGWMMN KaK Ans
KapTpugKen K unbTpy-KyBLIVHY — puc. 4.7, TaK
1 ANA KapTpuaKen K NpOoTOYHbIM GunbTpam -
puc. 4.19).
LeonutoBbini. fABnAetrcA 6a30BbiM KapTpUaKeM
(T.e. BXOAWUT B KOMMMEKT nocTaBku ¢punbrpos). O6-
nagaeT WMPOKMM CMEKTPOM [AeNCTBUAA U MOXeT
6bITb PEeKOMeH[I0BaH B KauecTBe YHVBEpPCasibHOro
KapTpugka. YoanaeT u3 Bofbl TAKEnNble MeTansbl
(*kene3o, mapraHeL, 1 Ap.), PagnoHYKNVAbI, CHUMKaET
coflepKaHue conem KECTkocTn. dbdeKTUBeH B OT-
HOLLUEHWW OPraHNYecKnx COefMHEHWUN, Hanpumep,
deHona, 6eH3anmpeHa, aMMOHUNHOrO asoTa 1 Aap.
YcTpaHsaeT xnop, HebTenpoayKTbl, ynyyllaeT opra-
HonenTMyeckne CBOWMCTBa BoAbl. BxopsAuwee B coc-
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YrOJibHO-LLEOJIUTOBbINA

LWYHTUTOBbIN

YMATYAIOLLUIA

Prc. 4.19. Kaptpugxun Kk dunbrpam «Apro-K», «Apro-MK» n «Bogonein» MPEMUYM.

TaB yriAa cepe6po noaaBnAeT XN3HeaeATeIbHOCTb
MNKPOOPraHnN3mMoB. [MoBbiwaeT (I)I/I3I/IOJ'IOFI/NECKle
AKTVIBHOCTb BOAbl; BOAQ, Npolleflas yepes KapT-
puaK, oborawaeTcsa Makpo- U MUKPOSEMEHTaMM:
KPEMHMEM U KaJTMEM.

CocTaB: MPUPOAHBIA LIEONIUT U aKTUBUPOBAHHbIN
yrosib, 06paboTaHHbIN cepebpom (TexHUYecKre xa-
PaKTEPUCTUKM GUIBTPOB C YroJIbHO-LEOINTOBbIMY
KapTpraXaMu npuBeseHbl B Tab. 4.2).

LWyHruToBbIN. Ounwiaet Bogy aHanornuyHo yrosb-
HO-L|€0NINTOBOMY KapTpuaXKy. [OMONIHUTENIbHO K
3ToMy, 6narofapsa Jo6GaBAEHMIO LYHIUTA, OKa3blBa-
€T MOBbILEHHOE aHTUOKCUAAHTHOE 1 GaKTepuLUna-
Hoe feiicTBre (Mpu GUNBTPOBaAHWMM NPaAKTUYECKM
MONIHOCTbIO yaansaeTcs Mukpodnopa). MimeeT 6onee
BbICOKYIO 3PdEKTUBHOCTD MPY OUYUCTKE BOAbI OT
pa3HOro pofa OpraHMYeckux BellecTB ($peHonos,
rMApPoN3aToB, FYMVHOBBIX BELLECTB U T.4.).

CocCTaB: LWYHIWT, NPUPOAHbIA LEONNT Y aKTUBUPO-
BaHHbIN yrosb, 06paboTaHHbI cepebpom (TeXHU-
UecKme XxapakTepucTKn GUNLTPOB C WYHTUTOBbIMM
KapTpuaxamu npriBeeHbl B Tabn. 4.2).

Ymarvawowun. OuniaeTt Bogy aHanorMyHo yrosb-
HO-LEONMMTOBOMY KapTpUAXKy. [JONONHWUTENbHO K
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3Tomy, Onarogapsa [o6aBneHVi0 MOHOOOMEHHOM
cmornbl, 6onee 3¢pPEKTUBHO yMArYaeT BOAY 3a CUET
yAANeHWA Conen XECTKOCTY (Kanbuma u marHus). B
pe3ynbTaTe 3TOro Boga nocsie ¢punbTpa CTaHOBMUTCA
MArKOW (XOPOLLIO MbIINTCA, YMbIBaHMEe Takon BOOOW
[enaeT KOy LUeIKOBUCTOW U FMagKon), yMeHbLUaeT-
CA HaKuWMb B 3NEKTPOHAarpeBaTesibHbIX NPrUbopax u
CHUXKAETCA KaMHeobpa3oBaHMe B MOYKAX U »Kenu-
HOM Ny3blpe YyenoBekKa.

CocTaB: NPUPOAHbIN LIEONUT, NOHOOOMEHHAs cMofa
W aKTMBMPOBAHHbLIV Yrofib, 06paboTaHHbIN cepe-
OpOM (TEXHMYECKME XapaKTepPUCTUKN GUILTPOB C
YyMArYalowyMn KapTpyugKaMmu npriBedeHbl B Tabs.
4.2).

4.3.4. OUALTP MOA MOWKY.

O™ GUABTPbI MMEKT HECKONIbKO CTyrneHen
OUVCTKY, T.€ OUMCTKA BOAbI OCYLLECTBNAETCA 3a CUET
€é NponycKaHns Yepe3 HeCKONbKO NocnefoBaTesib-
HO COEAVHEHHbIX KOG, B KOTOPbIX pa3melLatoTca
KapTpuaXu C pasnnyHbiMy GUABTPYIOLWMMIA MaTe-
pranamm (MHOroCcTyneHuyarTas ouyncTka). B npouecce
NPOXOXKAEHUs BOAbI Yepes 3Tn GunbTpyoLne mate-
puvanbl MPOVCXOAUT €€ NHTEHCUBHOE GUINKO-XMMU-
yeckoe npeobpasoBaHue (MexaHMYeckas OUYMCTKa,
copbLms, MOHHBIVI OOMEH 1 ip.), B pe3ynbTaTe KOTo-

pOro ocyLecTBAeTca KommniekcHaa addeKTmBHanA
ouncTKa. B 3aBmcumocT OT KauecTBa MCXOLHOWN
BOAOMPOBOAHOM BOAbl UCMOMb3YIOTCA pa3finyHble
TUMbl  KapTpuaXKen W BapuaHTbl KOMMeKTauuu
bunbTpa aTUMK KapTpraKamu.

®unbTp pasmellaeTca Nog MONKOW 1 MOAKIoYa-
eTcA K BOAOMPOBOAY C MOMOLLbIO BXOAALMX B €ro
komnnekT getaneint. OunueHHaa ¢unbTpoM Boa
NoJaéTcA B OTAENbHBIA KpaH (BXOAWUT B KOMMIEKT
MOCTaBKM), KOTOPbIV YCTaHaB/IMBaETCA PALOM C Ky-
XOHHbIM CMecuTeNleM.

HocTonHcTBa GUNBLTPOB «MOJ MOMKY»:

® NoCTOAHHOE NOAKIIIYEHVE K BOLOMPOBOAY;

® y06HOE 1 He3amMeTHOe pa3MelLeHVe Nog
MOWKOW;

® Hanunure oTAeNbHOro KpaHa OUYNLLEHHON BOAbI;

@ vHorocTyneHvaTas KOMMeKCHan O4nCTKa BOAbI;

® BbLICOKasA CKOPOCTb GUNbTPALY;

® BO3MOXXHOCTb MOAOOPa KapTpuaKen ansa nbon
BOAbI;

® nérkas n 6bICTpas 3aMeHa KapTpuaxen;
® >5KOHOMMYHOCTb (LeHa 1 1 ouKMLEeHHO BOAbl).

OcobeHHOCTbI0 GUNBTPOB NOJ MOWKY ABNAETCA
TO, YTO B OT/INYME OT HAaCTOMbHbIX GUNBTPOB «PAROM
C MOWKON» OHM TpebyloT KBanndULMPOBAHHOIO
NOAKNYEHUA K BOJONPOBOAHON ceTn (puc. 4.21 n
4.22).

Mprmepom Takoro GpunbTpa ABNAETCA TPEXCTY-
neHyatbin ¢unbTp nog Mmonky «Bogonein-BKI»
(puc. 4.20).

Puc. 4.20. TpéxcTyneHuaTbii GUNLTP NOJ MONKY
«Bopgonen-bKI».

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44

KpaH ansa
OUYMLLEHHOW
BOAbI w

T

XonogHas soga
ropsiyas Boga

[ -
ouT

Puc. 4.21. Cxema nogknoueHns Gpunbtpa
noa mownky «Bogonen-bKrl».

Puc. 4.22. Mpumep pasmeleHns ¢unbtpa
«Boponeir-bKIM» nop morikon.

Ona ¢unbTpa nop Mmonky «Boponen-BKI» Bbi-
nyckaetca 5 TMNoB KapTpumxen (cm. Tabn. 43 n

puc. 4.23).
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Ta6bnuuya 4.3
Tunbl KapTpugxen ana Gunstpa nof mMoliky «Bogonen-bKi».

OunbTpylowmn
Tun pytowy HasHaueHue, napameTpbl
maTtepuan
MpegHasHaueH ana 3¢ eKTUBHON OUMCTKU BOAbl OT pas-
HeTKaHbli JINYHBIX MEXaHNYECKUX MPUMECE: NecKa, pXKaBunHbI U p.

Moaunponunenosbin nonunponuneH | ToHkocTb dunbtpauum — 10 mkm. Pecypc — go 10 000 n,

CPOK paboTbl — fo 12 mec.

MpepHa3HayeH Ana KOMMNIEKCHOW OYUCTKIN BOAbl OT 60Jb-

LLIOro KOoNmMyecTBa BpeaHbIX Npumecein: TAXKENbIX MeTan1oB
NPVIPOAHbIN (B TOM Uncne xenesa, MapraHua), paanoakTUBHbIX dN1eMeH-

MWHepan Leonut | TOB, coneil XECTKoCTh, HedTenpoayKTos, dpeHona, ammo-

HUNHOrO a3oTa u Ap.

Pecypc - go 6 000 1, cpok paboTbl — 0 12 mec.

LleonuTtoBbin

MpenHasHaueH Ana copbuUny OpraHNYecKUX 1 HeopraHu-
aKTVBMPOBAHHbIN | YeCKUX NpUMecein (Xnopa, XNopopraHnyeckrx coeauHe-
yronb HUIA, NecTMunaoB, 6eH30/a), YCTPaHAET HeMNpUATHbIN 3a-

YronbHbin
c pobaBneHriem | nax, ynyuywaet BKYC BOAbl, CHUXKAET LIBETHOCTb Y MYyTHOCTb,

cepebpa nofaBsfAeT XN3HeJeATeIbHOCTb MUKPOOPraHN3MOB.
Pecypc - go 6 000 n, cpok paboTbl — 10 12 mec.
MpepHa3HayveH Ana ounCTKM BOAbI OT pa3HOro poga opra-
HUYeCKUX coegnHeHnn (GeHoNoB, rmapann3aTos, FYMUHO-
NPUPOAHbIN BbIX BewecTB U T.4.). OKa3blBaeT MOLUHOE aHTUOKCUAAHT-

LUyHruToBbIN N
MUHEepan WyHrT | Hoe 1 GakTepuumaHoe AencTere: Npu GUNLTPOBaHUN U3

BOAbl MPAKTNYECKN NOTHOCTBIO YAanaeTca MuKpodopa.
Pecypc - go 6 000 5, cpok paboTbl — 0 12 mec.

MpepaHasHaueH ana 3GpdeKTMBHOIO yaaneHus 13 Bofbl Co-
nen XECTKOCTU (KanbLua 1 MarHus), bnarogapa yemy ouu-

Na-kaTnoHuToBasA o ..
LieHHaA BoOAa CTaHOBUTCA MATKOW N He AaeT 0CaKOB U Ha-

Ymarvaowumn MOHOOOMEHHasA
Mona KUMW B HarpeBaTenbHbIX Nprubopax.
Pecypc—po4 000 n, cpok paboTbl — 10 6 Mec. (Mpu »KECTKOC-
TV BOAbI A0 4 Mr-3KB/N).
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Puic. 4.23. KapTpugxu ans ¢unstpa nog moliky «Bogonein-bKl».

Bo3Bpallasacb K npobnemam NUTbEBOro BOAO-  TesiAM, NPeAcTaBaseT COO0M 3a4acTyo «KKOKTeMsby,
CHabxeHuA (rn. 2), BCMOMHUM, YTO BOAa, MOCTyMNa- BOT €ro M HeOOXOAUMO [OBeCTW [0 MoKasaTtenem
follan 13 BOLONPOBOAHON TPYyObl K Ham, NOTpebn-  KauecTBEHHOWN NUTbeBON BOAbl: 6e30nacHol 1 no-
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nesHown (cm. rn.1, n.1.2. n 1.3). MpumeHaa ¢punbTpbl
C COOTBETCTBYIOLM HabOPOM KapTpUaKen, MOX-
HO pewwnTb NPo6nemy MoOnyYeHUAa KauyeCTBEHHON
NUTbEBOM BOAblI B 3aBMCUMOCTU OT MOKa3saTenem
ncxopHow Bogbl. B Tabn. 4.4 nprBeaeHbl BapraHTbI
KOMMneKTaunm KapTpugkamm GunbTpa nog MoKy
«Boponen-bKI». B npopaxy ¢unbTp noctynaet c
6a30BbIM BapMaHTOM KOMMEeKTaLnu.

CMPABOYHO. TpeboBaHus, NpeabsBase-
Mble K GunbTpam nofobHOro Tuna: JoSK-
Hbl ObITb COBMECTUMbl C pPasfvyHbIMU
BOAOMNPOBOAHbIMA CUCTEMAaMU, HaAEXHbI
B JKCMlyaTauun 1 NpocTbl B 06CymBa-
HUW. Pa3mMellatoTca Takne GuibTpbl, Kak NpaBuo, He-
nocpeACTBEHHO BO3Jle MecTa NnoTpebneHns BoAabl (Ha-
npvmep, B NuLLe610Ke 1Y B KOMHaTe Npriéma nuim).

Ta6bnuua 4.4
BapuaHTbl KOMNneKTauum KapTpugxamm dunbtpa nog Monky «Bogonen-bKr».
Tun KapTpugXa Pecypc/cpok
paboTbl ogHO- e
BapuaHT ro KOMIJieKra
. XapaKTepuctmka
1-A cTyneHb | 2-A cTyneHb | 3-A cTyneHb KapTpuken
(He 6onee)
KomnnekcHas ouncrka
BoAbl. ABnAeTcA Hanbo-
y nonunponu- . .
basoBbiii HEHOBI] LeonnToBbIN | yronbHbln | 6 000 /12 mec. | nee yHMBepcanbHbIM Ba-

PWaHTOM 1 NoAXoaunT AnA
60MbLIMHCTBA CJly4aes.

KomnnekcHaa ouncTka
BO/bl C MOBbILLIEHHbIM

LyHruToBbIN | LIYHTUTOBLIN | LEONUTOBbIV | yrofbHbii | 6 000 n/6 mec.
AHTMOKCUAAHTHBIM 1 6aK-
TEPUUMAHBIM OENCTBUEM.
KomnneKkcHasa ouncTka
. . | ymarvaio- .
YmAruaowmin | LeoNUTOBbIN Wit YrOJIbHbIN 4000 n/6 mec. BOAbI C MOBbILIEHHbIM

YMAryaoLwmnm AencTsmem.

O6e3xenesu-
Balowmin

LleoSINTOBbIN | LEeONMTOBbIN | yronbHbii | 6 0001/12 mec.

KomnnekcHas ouncTka
BOAb! C MOBbILLIEHHON
CMOCOGHOCTbIO K yaane-
HUIO Xene3a 1 MapraHua.

4.3.5. ®UALTP BbICOKONPOU3BOAUTEAD-
HbIN.

J1oT GUNbTP, Kak cnefyeT U3 Ha3BaHWUA, Npu-
MEHAETCA B Tex Ciyyasx, Korga TpebyeTca 6onee
BblCOKasa Npoun3BognTenbHocTb (4o 600 n/4) n 3Ha-
ynTenbHO 66NbWNIA pecypc OUUCTKU. OH MOoXKeT
ObITb MCMOJIb30BaH B »KWUJIbIX, OQUCHbBIX 1 MPOU3BOA-
CTBEHHbIX NOMELLEHUAX Pa3INYHOro Ha3HauYeHs, a
TaK»e B CTONOBbIX, AETCKUX Caflax, WKoMax, NeTHUX
narepsx, fomax oTApblXa, CaHaTopuAx, Kade 1 T.4.

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44

Ounctka BoAbl B GUILTPE OCYLeCTBAAETCA My-
TEM eé NMpomnycKkaHua yepes Tpu NociefoBaTenbHO
coeAnHEHHbIe Konbbl (CTyNeHm 0UNCTKN), B KOTOPbIX
pa3MeLLaloTCa KapTpuaxm, cogepxatime Gunbtpy-
loLe maTepuansl. B npouecce npoxoxaeHra BoAbl
yepes 3T1 ¢uUNLTPYIoLKE MaTepurasbl MPOUCXOANT
eé MHTeHcMBHasA $U3NKO-XMMMYecKasa 06paboTka
(MexaHMyeckas OuYWCTKa, COpOLUMA, WOHHbIA 06-
MeH 1 Ap.), B pe3ysbTaTte KOTOPOW OCyLiecTBaAeTcA
KomniekcHaa 3$peKTUBHaA 0uMCTKa BOAbI OT pas-
JINYHBIX MEXaHWYECKMX N XUMUYECKMX MpUMeCeil.
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anI 3TOM HepacTBOpPMMbIE B BOAE NPUMECU OCaX-

[alTCA Ha BHELLHEN MOBEPXHOCTN MeXaHN4yeCKoro
KapTpuax;a. Co,qepx(au.u/lecsl B BOAe XmMmyeckume

BelecTBa: X10p, CoeanHeHNA XKenesa, pagnoakTmnB-
Hble 3/1EMEHTbI, COMN XECTKOCTU XUMNYECKUN CBA3bI-

BaloTCA BCeM 0OBEMOM GUBTPYIOLLMX MaTeprasoB.

MprmMepom BbICOKOMPOW3BOANTENIbHOTO GUsib-
Tpa asnaetca ¢punstp «Bogonein-bKI» Bbicokonpo-
V3BOAUTENbHDIN, BHEWHUN BWUL KOTOPOro npeg-

CTaBneH Ha puc. 4.24, a cxema NogklyYeHna — Ha
puc. 4.25.

BTN AN EivS v

Puc. 4.24. Ounbtp «Bogonen-bKI» Bbicokonpous-
BOAUTENbHbIN.

A

on,u,l 0 0 } BbIXOf,

WHWHW

Puc. 4.25. Cxema nogknoveHna ¢unstpa «<Bogonen-
BKI» BbICOKOMPON3BOANTENBHOIO.
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Xen (puc. 4.26), onucaHne KOTOpbIX NPUBELAEHO B
Tabn. 4.5.

NonNponWNEHoBbIA  LEONUTOBbIN

Puc. 4.26. Kaptpungxn k ¢unetpy «Bogonen-bKIl»
BbICOKOMPON3BOAUTENIbHOMY.

Ona ¢unbtpa «Boponeii-bKIM» Bblicokonpowus-
BOAUTENbHOIO BbIMYCKAETCA KOMMIEKT KapTpua-

Ta6bnuua 4.5

Tunbl KapTpuaken gna ¢punstpa «Bogonen-bKI» BbICOKONPOM3BOAUTENBHOTO.

Ha3HaueHwue, napameTpbl

Tun OunbTpyowmin
- - MaTepuan
MonunponuneHoBbIi HeTKaHbIl

(1-aa ctyneHb) nonunponuieH

-

YrofibHbIiA

MpenHasHaueH gns 3GpPeKTUBHOM OUMCTKM BOAbI
OT PAa3/INYHbIX MEXAaHMYECKUX MpUMeceit: necka,
p>KaBUMHbBI U Ap.

ToHKOCTb dunbTPaumm — 10 MKM.

Pecypc pabotbl (Ha Bofe CTaHAApPTHOrO KayecTsa)
—po 60000 n.

CpokK paboTbl (Ha Bofe CTaHAAPTHOMO KauecTBa He-
3aBUCUMO OT O0OBbEMaA NMPOodUNLTPOBAHHOW BOAbI)
- pno 12 mec.

JocTonHctBa dunibTpa: BbiCOKas MPOU3BOAN-
TeNbHOCTb, 6ONbLLION pecypc, NPoCcTasn 3aMeHa KapT-
pyaXeid, NOCTOAHHOE MOAKJIIoYeHMe, YTo obecne-
umBaeT MakcrMManbHoe YAo6CTBO Ka[Ao[HEBHOro
nosib3oBaHMA, yaobHOe U KOMMakTHoe pasmelle-
HVe, HU3KasA CTOMMOCTb 1 J1 OUMLLEHHON BOAbI.

OcobeHHOCTb NoAKaoYeHUs: TpebyeT KBanudu-

LleonutoBbin

(2-as cTyneHb)
Haa cMona

LMPOBAHHOrO MOHTaa NPV NOAKIOYEHNMN K BOJO-
NPOBOAHON CeTn.

TexHnueckne
«Boponein-bKI» BblICOKONPON3BOAUTENBHOIO MNpU-
BefleHbl B Tabn. 4.2.

4.4. KaueCTBO NUTHLEBOW BOAbI,
OuuleHHOW (puAbTpamu cepum
«Apro» n «Boaoaen».

NPUPOAHbIA MUHepan
LleoNINT N MOHOOOMEH-

OuvwaeT Bogy OT TAXKENbIX MeTaNNoB, Pagnoak-
TUBHbIX 311eMeHTOB, HedTenpoayKToB, peHona, am-
MOHUWINHOrO a30Ta U CoMen XECTKOCTU.

Pecypc paboTbl (Ha Bofie cTaHAApPTHOro KayecTsa)
— 00 60000 n.

Cpok paboTbl (Ha Bofe CTaHJAPTHOrO KayecTBa He-
3aBUCMMO OT 0O6bEMa NPodUNLTPOBAHHON BOAbI)
— 0o 12 mec.

XapaKTepucTrKm dunbtpa

YronbHbin
(3-A cTyneHb)

GakTepum

WTaK, HanomMHum TpE6OBaHI/IFI, npenbABnaemMble
K ObITOBbIM CI)VU'IpraM ONnA [OOYUCTKM NUTbEBOM

® nenaTb BoAy Oe3omnacHoOl, ounllas eé oT Bpea-
HbIX NprYMecell N BTOPUYHbIX 3arpA3HeHUn (3To
TpeboBaHWe onpegensieTca 4yepes 3¢PeKTuB-
HOCTb OUYUCTKN);

® 0BOAUTL BOAY A0 HOPMATUBOB $r3nONOrnyec-
KO MNOJTHOLEHHOCTH;

® fenatb BoAy 6VI00OMMYECKU MOSTHOLEHHOW.

A Tenepb NOCMOTPUM Ha KOHKPETHbIX MpUMepax
Hackonbko ¢unbTpbl NpounssoacTea «Crnbmpb-Lieo»
OTBEYAIOT 3TUM TPeboBaHNAM.

AKTMBUPOBAHHbIN
yronb c fobaBneHnem
cepebpa, nogaensio-
Lero pa3mMHoOXeHe

MpegHa3HayeH Ans copoumy opraHNYecKnx n He-
OpraHUYecKrx npmumecen (xnopa, XxnopopraHuyec-
KUX COeAnHeHNI, NecTMumnaoB, 6eH30na), ycTpaHs-
€T HEeNPUATHDBIV 3anax, ynyyLlaeT BKyC BOAbI.
Pecypc pabotbl (Ha Bofe CTaHAApPTHOrO KayecTsa)
- po 60000 n.

CpokK paboTbl (Ha Bofe CTaHZAPTHOrO KayecTBa He-
3aBUCMMO OT 06bEMa NPOPUNLTPOBAHHOWN BOAbI)
- po 12 mec.

4.4.1. Odp¢peKTMBHOCTb OUUCTKU BOAbI
OT MeXaHM4YeCKMX U XMMHUYECKUX MNpH-

Mecemn.

®dunbTpbl Apro B katanore: http://www.argo-shop.com.ua/catalog_total.php?id_cot=44

WccneposaHusa, nposegérHble B 1. Mockse B 3A0
«[MaBHbIN KOHTPOJSIbHO-NCMbITaTENbHbIA U Hay4HO-
METOANYECKMI LIEHTP NMUTbEBOWN BOAbI», MOKasanu
CHVXeHMe cofjlepXKaHnA »enesa B NUTbEBOW BofAe
nocne eé [OOYNCTKM Ha GuNbTpax NPOU3BOACTBA
000 «Cnbupb-Lleo» ¢ 0,38 mr/n go 0,17 mr/n; myT-
HocTu € 4,3 mr/n go 1,3 mr/n; useTHocTn ¢ 18 rpag
[0 9 rpag; CHVXeHMe 3anaxa 1 npuskyca go 0 6an-
noB; obLan XKECTKOCTb NPU UCMONb30BaHUN YMAT-
yaloLero KapTpuaxa ymenbwmnacb ¢ 7,8 o 1,1 mr-
SKB/N.

O600LWEHHbIe pe3ynbTaTbl MHOFONETHNUX KCChe-
[oBaHUN 3PPeKTUBHOCTN OUYNUCTKM BOAbl GUIbT-
pamu cepun «Apro» n «Bogonen», nposeaéHHbIX B

000 «Cunbupb-Lieo» @



Ta6bnuua 4.6

KoHueHTpauus 3apepxa-
CocTaB MOAenbHOro naK HO punbT-
pacTBopa Ha Bxope ¢punbrpa Ha Bbixoge ¢punbrpa pom
mr/n mr/n En.NAK mr/n En.NaK %
1. Xnopwuabl 350,0 3960,6 11,3 1603,0 4,58 60
2. XKeneso 0,3 2,8 93 0,22 0,73 92
3. OTop 0,5 14 9,3 7,6 5,1 46
4. Hedptenpoaykrol 0,1 0,99 99 0,075 0,75 92
5. ®eHon 0,01 0,01 1 0,002 0,2 80
6. Mectnunapl:
-y-TXur 0,002 0,015 7,5 0,0085 4,23 43
-[ar 0,002 0,015 7,5 0,002 1 87
-24-1 0,030 0,28 93 0,09 3 68
7. MyTHOCTb 1,5 7.3 4,9 2,1 1,4 71,2
8. CBuHel 0,03 0,071 2,4 0,013 04 81,7
9. Kagmui 0,001 0,0017 1,7 <0,0005 0,5 70,6
10. PtyTb 0,0005 0,0012 24 0,00028 0,56 76,7
11. LiBeTHOCTb, rpag 20 59,1 2,995 26,8 1,34 54,7
12. Hutpatbl 45,0 110,0 24 56,0 11,94 49

nabopatopusx Ory3 «LleHTp rurvieHbl 1 anugemu-
onorum B HoBocnbumpckon obnactuy, npusefeHbl B
Tabn.4.6 n4.7.

nonumepa [OOK «Apro+» yBennumaet 3¢dek-
TUBHOCTb OYWUCTKU BOAbl YrONbHO-LEONUTOBbIMY
bunbTpaMn OT OpraHUYecKUX pacTBopuTenei, B

OunbTpylowaa Hacagka Ha ocHoee [IC-  Tom umcne v 6eH3ona (cm. Tabn. 4.7).
Ta6bnuua 4.7
Onpepensemas H naK Hopma:
HaumeHoBa- KoHUEeHTpaum, opma 7l 3apepxa- TUBHBIM
Mopenb ¢unbrpa | Hme nokasa- mr/n no CanfluH HO ¢punb- e ey
2.1.4.1074- o Ha MeTopabl
Tens Tpom, %
Ao nocne 01 nccneposa-
dunbtpa | punbrpa HuA
OunbTtp «Apro-K» 0,059 0,0043 0,01 92,7 MYK
beHson
Ounbtp «Apro-K» ¢ 4.1.650-96
[IOK «Apro-+» 0,059 0,0034 0,01 94,2
NPUMEYAHUA.

1. ViccnepoBaHuA, pe3ynbTaTbl KOTOPbIX NPUBEAEHDI B Tabn. 4.6 u 4.7, nposoaunuce B Ory3 «LeHTp ruru-
eHbl 1 anugemmonorum B Hosocnbupckoi obnactu», npotokosbl NeNe 988, 989, 991 ot 22.12.2005r.

2. B coOTBETCTBUM C rUrreHnYeckummn Hopmatmeamm M'H 2.1.5.1315-03, M'H 2.1.5.1316-03 6eH30n (C6H6)
OTHOCUTCA K 1-My Knaccy onacHoCTY (Ype3BblyaliHO OMacHble) U ABNAETCA KaHLepOreHHbIM BeLLeCTBOM.

@ 000 «Cunbupb-Lieo»

HeobxoanMo OTMETUTb, UTO B YCIOBUAX WCMbl-
TaTeNlbHOWN nabopaTopumn BOCMPOM3BeeHME BCex
pa3Ho0b6pa3HbIX COCTaBOB BOAbI MPaKTNYECKN He-
BO3MOXHO. [laxke ecnum WMMWUTUPOBATb KaKOW-TO
OfVH COCTaB BOAbI U NPOBECTU UCNbITaHNA dddek-
TMBHOCTN BOJOOYUCTHbIX YCTPOWCTB Ha HEM, TO
pacnpoCcTpaHnTb 3TN pe3ynbTaTbl Ha BOAY C APYTUM
COCTaBOM BeCbMa 3aTpyAHUTENbHO. B 3TnX ycnosu-
AX MeTo[ MOAENUPOBaHUA (MCMbITaHNA Ha MOAENb-
HbIX pacTBOpax) ABNAETCA €fUHCTBEHHbIM MpueM-
nemMbiM NPU BCeX HeonpeaenEHHOCTAX, CBA3AHHbIX C
BapunabenbHOCTbI0 COCTaBa oumLLaembIx Bog. B mo-
[eNbHbIX PAacTBOPAX KOHLEHTPaLUA Tex UAn MHbIX
MUKPO3/IEMEHTOB MOXET B IeCATKMN pa3 NpeBbllLaTh
npefenbHO AONYCTUMYIO KOHLEeHTpauumio. B peanb-
HOW »KM3HW TaKadA «Bofa» HEMPUroaHa Ana JOoUNCT-
K1 6bITOBBIMU GUABTPaMU.

Tenepb nepengém K cnegytoliemy TpeboBaHuIo,
npegbABnAeMoMy K ObiToBbIM GunbTpam gna go-
OUMCTKM NUTbEBOWN BOAbI: JOBOANUTb BOAY JO HOpP-
MaTVBOB GU3MONOrMYECKOW MOMHOLEHHOCTM.

4.4.2. ®usmorornyeckass nmOAHOLIEH-
HOCTb MNMUTbLEBOW BOAbI.

Kak yxe 6b1n10 CKazaHo B rnase 1, OOHUNM U3 BaX-
Henwmnx Kputepnes OLEHKU Ka4decCTBa NUTbEBOM
BOAbI, CNOCO6HbIM BO3[€eNCTBOBaTb Ha COCTOAHME
30p0OBbA YeNoBEKa, B T.Y. 1 Ha KNETOYHOM YPOBHE,
ABNAETCA eé (1)VI3I/IOJ'IOI'VI‘-leCKa$I NMOJIHOUEHHOCTD, T.€.

B KaKOW CTeMeHn NnTbeBasA BoAa ABNAETCA NCTOYHU-
KOM Heob6XofMMbIX AN1A YeioBeKa Makpo- U MUKPO-
3M1emMeHTOoB. Hanpumep, ¢ NNTbeBOW BOAON YenoBek
MOXeT nony4yatb A0 20% CYyTOUYHOWN [03bl KanbLUA 1
00 25% - marHusa.

PaccmoTpum € 3TOM TOUKM 3peHnA KauecTBO
BOAbI, OOUULLEHHON GUAbTPaMK cepuin «Apro» n
«Bopgonein» (Tabn. 4.8), ona Yero cpaBHUM pe3yJbTa-
Tbl AOOUNCTKU BOAbI, B3ATOWN M3 Pa3fINYHbIX NCTOY-
HMKOB, C HOpMaTUBaMu, NPUBeAEHHbIMA B Tabn. 1.2
(rn.1,n. 1.2.2).

Brn.1n.1.2.2 Mbl rOBOPWAM O Ba>KHOWN POSI KpeMm-
HUA ANA 300POBbA YeNloBeKa 1 O TOM, YTO NUTbeBasA
BOJa [OMKHA COAEPKaTb KPEMHUN. XOTA HOPMaTUB
dur3nonornyeckori MOMHOLEHHOCTU MO COoAeprKa-
HUIO KPEMHUA B MUTbEBOW BOAE HE YCTaHOBJIEH, Mbl
NPOBEPUNN COAEPXKaHMe >3TOro MUKPO3SeMeHTa
B Bofe (cm. Tabn. 4.8). Pesynbrathl nccnenoBaHmin
NoATBEPKAAIOT: HEe yXyAuwaa M1UHepaabHbI COCTaB
NUTbEBON BoAbl, dUNbLTPLI cepuin «Apro» n «Bogo-
ne» 0borallalT Boay Makpo- U MUKPOINEMEHTa-
MU, B YaCTHOCTM KpemHuem. [Npn 3Tom, cogepxaHne
KPEeMHMNA B AOOYMLLEHHOW (UNBTPAMK NMUTbLEBOW
BOfle He npeBblWwaeT rurneHnyeckmue Hopmbl: 10
Mr/n.

Takum o6pasom, nNuTbeBasa Boga nocje eé
AOOUMNCTKMN Ha YrojibHO-LLeoNuUTOBbIX punbTpax
cepuin «Apro» n «Boponei» ¢usnonornuecku
MOJIHOLIEHHA.

Ta6bnuuya 4.8
Boga, ountieHHas dunbTpamu cepuii «<Apro» n «Bogonein»*
Hopmatus ¢pusmnonoru- KoHueHTpauus
EanHunya .
lMokasarenb YyecKou NONIHOLEHHOC- Ha Bbixofe ¢punbTpa
n3mepeHunn . -
TV NUTbEBOW BOAbI min max
O6uwas MnHepa-
nu3aumsa (cyxomn Mmr/n 100 - 1000 279 507
OCTaTOK)
MéctkocTb Mr-3KB/N 1,5-7 2,5 3,45
Kanbuun (Ca) Mr/n 25-130 37 119
Kamnii (K) M/ _ 2 (ropop.Bofa) 4 (ropog.sofa)
4 (ckBaXk.Boa) 17 (ckBaX.Bofa)
L 2,8 (ropoa.Boga) | 3,1 (ropoa.sopa)
AP mr/n 5,6 (ckBaxk.Boaa) | 8,2 (ckBak.BoAa)

* - JaHHble nony4yeHbl Npun nccnepfoBaHMn BO,D,OFIpOBO,D,HOVI 1 CKBa>KMHHOW BOADI T. HOBOCVI6VIpCKa n Ho-

BOCMOUPCKON 0bnacTu.
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Mepengém K TpeTbemy TpeboBaHWIO, Npenb-
ABNAEMOMY K ObITOBbIM GUIbTPAM ANA AOOUNCTKM
NUTbEBO BOAbl: AOBOAUTbL BOAY A0 HOPMAaT/BOB
6ronornyeckomn NOTHOLEHHOCTY NUTbEBOW BObI.

4.4.3. buorormyeckass NMOAHOLEHHOCTb
NMUTbLEBO BOADI.

Ha npoTsxkeHun 6onee naTK net GpunbTpbl Npea-
npuatns «Cnbmnpb-Lleo» nccnepgosanuce B 'Y Ha-
YUHbIV LEHTP KNUHUYECKON N dKCNepMMEHTaIbHON
meauumHbl CO PAMH; pykoBoauna pabotamu ok-
TOp MeAnUMHCKMX Hayk Muxarnnosa J1.M. Viccnepo-
BaHMA MPOBOAWINCH Ha KNETOUHbIX KyNbTypax me-

BuonHanKauma - 310 o6HapyxeHne Gronoru-
UeCKM 3HAUMMbIX Harpy3oK Ha OCHOBE peakuum Ha
HIIX >KVBbIX OPraHN3MOB, KNETOUHbIX KY/bTYp.

KnetouHas KynbTypa MNprMeHANacb Kak 3dKC-
npecc-meTof onpefesieHns Kauectsa BoAbl U Npo-
BefeHVA OBUOMOHUTOPUHIA B TeUEHME HECKOJIbKUX
CYTOK AJ11 ONpeaesieHna CBOMNCTB BOAbI, @ UMEHHO:

® yccnepoBaHMe BOAOMPOBOAHOM BOAbl M BO-
[AOMPOBOAHOM BOAbl, OYULEHHON UNbLTPaMm
«Apro» n «Bogonei», gna onpegeneHns eé npu-
rOAHOCTU B KauyecTBe MUTbEBOW BOAbl U €€ aK-
TUBHOCTWU AN MOBbIWEHNA KN3HECNOCOOHOCTH
KNEeTOK;

TOLOM BUOVHANKALMN.

CMPABOYHO. Pe3ynbtatbl paboTbl b1
npepcraBfieHbl Ha MOCKOBCKOM Mexzy-
HapoJHOM KoHrpecce «Bopa: 3konorua
n TexHomorusa» JDKBATOK-2008 B BuAge
Aoknaga: «Pe3ynbTaTbl OLEHKN KayecTBa

NUTbEBOV BOAbI, JOOUMLLEHHOW YrOJIbHO-L|€OSIUTOBbI-
MU dunbTpamm» (@BTopbl: A.M.H. Muxannosa J1.I., K.T.H.
CanomatuiH B.A., nHx. Cobonesa H.®.).

CPaBHUTENbHbIV aHaNM3 OUYMLLEHHON 1 BOLOMNPO-
BOAHOW BOAbl C TOUKM 3peHMA BO3[ENCTBUA Ha
KNETOUHYIO KYNbTYpY.
C 3TOM Lenbio N3yyanuch:
- SP - NnOTHOCTb poCTa KNETOUYHOWN KynbTypbl;
- MA(%) — neneHune KnNeTok;
- CUHTe3 obuero 6enka BbIPOCLIEro KneTou-
HOrO MOHOCJIOA.

Ocob60 xoTenoch 6bl OTMETUTb, YTO BOAOMNPOBOA-
HaA BOAa, npMeHAeMasa OnAa 1CCrefoBaHnim, oTee-

yana TpeboBaHuAM CaHuTapHbIx Mpasun 1 Hopm!

Pe3yﬂbTaTbI 1CcCcnefoBaHnn npeancTtaB/ieHbl B

Tabn. 4.9.
Mony4eHHble pe3ynbTaTbl CBUAETENbCTBYIOT:

® BoaoONpPOBOAHAA Boda MO CPABHEHUIO C KOHT-
PONbHON KyNbTypOW MOHWMMKAET 3HauyeHune naoT-
HOCTM pOCTa KNeTOYHOM KynbTypbl (SP), yrHeTaet
npouecc geneHns knetok (MA) n cHkaeT Konu-
YecTBO 6esiKa, YTO TOBOPUT O CHUKEHUM XKU3HE-

CNOCOBHOCTU KNETOYHOIO MOHOC/IOS;

® BoAoONPOBOAHAA BOAA, OuuMlleHHas ¢unbTpa-
Mun «Apro» 1 «Bogonei», MoBblaeT 3HauyeHue
pocTa KNeTOUYHOWN KynbTypbl, CTUMYIMpPYET MNpo-
Liecc feneHnsa KNeToYHOM KynbTypbl 1 NMOBbILIaeT
KonnuecTBo 0esika, UToO roOBOPUT O MOBbILWEHNN
YKM3HECNOCOOHOCTY KNEeTOUHOro MoHocnos. Kne-
TOYHbI MOHOCJIOM MAOTHbIN, 30POBbIN.

Ta6bnuuya 4.9
Pe3ynbTaTbl GBIOMOHUTOPWHIA HA KIIETOYHOW KyJbType YenoBeKa
Moo6a MNMokasa- BpemeHHble nHTepBanbl (MoTtorpadpum n onncaHNA KETOUHON KYNbTypbl
P Tenb 48 yacoB 72 yaca 144 yaca (akcnosuuyua 144 vaca, ysenuuenve X 400.)
SP 76,1+0,8 75,8+0,7 77,210,6
KOHTOONbHASA lycton moHocnion. Mectammn KneTkm pacrnofioxe-
P MA(%) 0,6 0,7 0,7 Hbl MHOrocCnoMHO. MOHOCION XMBOW, 340POBbLIN.
KynbTypa
BcTpeuatotca Mmutosbl.
benok 51,2 51,3 51,3
Mr/n
SP 68,3+0,5 57,6+0,6 49,6+0,4 e \’
BoLONDOBOAHAS , EQVHWYHBIE KNETKN M3MeHeHHoW $opMbl C Moru-
Bona poBoA MA (%) 0,4 0,3 0,3 Gawwmmm agpamn. MOHOCNON HeXn3HecnocobeH
A - norvnbaer.
benok 47,1 44,2 43,1
Mr/n
BoaonpoBoaHas SP 90,5+0,9 93,6+1,1 96,3+1,1 [yctom MOHOCNOMN. Kneij I'IHVOTHO npuneratoT
" ApYr K apyry. MOHOC/IOl »KMBOW, XOPOLIO pacTy-
EHI-IIaFl yepes MA (%) 11 12 13 wun. Mntosbl. MuToTUUYECKAA aKTMBHOCTb Bbille
t P ? ! ! ! (0,8 - 0,9%). BbicoKkue 3HauyeHus cuHTe3a benka no
YrofbHO-Leonu- N .
TGRS BenoK CPaBHEHMIO C KOHTPOJSIbHOWM KynbTypon. CuHTe3
e/ 69,3 70,3 71,7 6enka BbIcOK - 70,8 0/00

@ 000 «Cunbupb-Lieo»
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MonyyeHHble pe3ynbraTbl MO3BONAIT YT-
BepXpaaTb, YTO BOAONPOBOAHAA BOAA, OUNLLEH-
Hasa ¢unbTpamu cepunn «Apro» u «Bopgoneir»
npousBofcTBa «Cubupb-Lleo», npuobpertaer
cBOICTBAa G1ONOrMYecKn MONHOLEHHON NuTbe-
BOW BOAbl.

BbIBOJbl.

PesynbTaTbl OLEHKM KayecTBa MUTbEBO
BOAbl, OUMLLEHHON ¢uNbTpamMmn NPON3BOACTBA
000 «Cnbupb-Lleo», foKasbiBaloT:

1. Bopga, ounieHHas ¢unbTpamu, 6e3onacHa, T.K.
npoLwsia Bce Heobxoarmble cepTUdMKaLVOH-
Hbl€ UCMbITaHKA; GUNLTPbI MEIT cepTrdUKa-
Tbl COOTBETCTBYUA 1 CBUAETENBCTBA O rocyaap-
CTBEHHOW perucrpaumm.

2. OunbTpbl 3GpHEKTUBHO OUMLLAIOT BOAONPOBOS-
HYI0 BOAY OT BTOPUYHOTO 3arpsA3HeHUs

3.  QunbTpbl 0bOralatoT BOAY Makpo- Y MUKPO-
3/1eMEeHTaMMU.

CMPABOYHO. HataH Oww, anpekTop
KOMMaHUM «YTONAWaa Xaxkay Bogday,
nucan: «Xopowuli ¢uabmp He MeHsem
ecmecmeeHHbIU MUHepasibHbIl cocmas 8
800e, Komopas nocmyndem 8 Op2dHU3M
yenoseka. Llenv ycmanosku OomdwiHe20 ¢unempa 8
mowm, Yymobel 8epHyms Haweli numvesoli 8o0e eé nep-
80HAYA/IbHOE KAYeCmao».

MOXHO C YBEpPeHHOCTbIO YTBep)KAaTb, YTO
ounbTpbl npomssofctea OO0 «Cubupb-Lieo» He
TONbKO HeMTpanusyoT HebnaronpuAaTHoe BO3fel-
CTBVE BTOPUYHOIO 3arpA3HeHns Ha NUTbEBYIO BOAY,
HO M yNyyLatoT eé KauecTso.

4. I HakoHeL: MHOTONIeTHME NCCIefoBaHMA BOAO-
NPOBOAHON BOAbl, OYNLLEHHON GUNBLTPAMIK
000 «Cunbupb-Lieo», B 'Y HUKn3M CO PAMH
[oKa3anu, GunbTpbl JOBOAAT BOAOMPOBOLAHYIO
BOAY A0 YPOBHSA akTUBHOW BOfbl, BOAbI BbIC-
e KaTeropumn KayecTBa.

B 2007 rogy npegnpusatre OO0 «Cubupb-Lieo»
6bIN10 HarpaxaeHo 3onoton Meganbto Cnbmpckom
Apmapkn B HoMMHauuu «MpoayKuma 0340poBU-
TesIbHO-ObITOBOro Ha3HauYeHUs» ¢ GOPMyNIMPOBKOI:
«3a pa3pabomky u sHedpeHue cospeMeHHOU mexHo-
Jlo2uU o4uCmKU U obecneyeHusa coxpaHHocmu 6uo-
Jl02Uuy4ecKoeo Kayecmaa numeesoli 800bl huibmMpa-

MU cepuu «Ap2o».
000 «Cunbupb-Lieo» a'



5. KAK BbIBPATb ®UADBTP AASl O4YNCTKUN BOADI?

Cnacenue ymonarousuux — 0Oeao pyk camux ymonarougux!

UUrbp u EJlempob.

HakonneHHble B nuTepaType AaHHble U Halu
COOCTBEHHbIE WCCNEfOBaHUS MOATBEPXKAAIOT, UTO
KauecTBeHHasi NUTbeBas BoJa ABNAETCA GaKTOPOM,
OKa3blBaOLWMM 3HAUWUTENIbHOE BIIUSIHME Ha 3[0-
poBbe YenioBekKa.

[maBHbIM 1 Hanbonee JOCTYMHbIM UCTOYHUKOM
BOAbl Ha CErofHAWHNA OeHb ABMSAETCS BOAOMNPO-
BOJA, HO NPW MCMNOJSIb30BaHMM BOLOMNPOBOAHON BOAbI
BO3HUKAET psif CepPbE3HbIX Npobnem (rn. 2, rn. 3).

Mcnonb3oBaHue 6bITOBbIX GUALTPOB ANA [o-
OUNCTKM BOAOMNPOBOAHOW BOAbI — OAVH U3 NMPOCTbIX
N [OCTYMHbIX CNOCO60B 136aBUTLCA OT BTOPUYHOTO
3arpA3HeHUs 1 caenatb Bofy He Tonbko 6e3onac-
HOW, HO 1 None3Hol. JoouncTKa NUTbeBOo BoAbl C
NOMOLLbIO 6bITOBbIX GUILTPOB Ha CErOAHALUHMIA

@ 000 «Cunbupb-Lieo»

AeHb OOMKHa paccMaTpuBaTbcsl Kak Heobxoau-
MbIi N paBHOMPaBHbIN 3/IEMEHT COBPeMeHHOW
cXeMbl NMUTbEBOro BOAOCHAGXeHMNs, HU B KoeW
Mepe He 3ameljallnii Apyre 3/1eMeHTbl 1 He
KOHKYPVPYIOLMIA C HUMW, a JAONOJNHAOWMI Tpa-
AVILMOHHYI0 CXeMY NNTbeBOro BOAOCHabKeHus.

Mpepnpuatue «Cnbupb-Lleo» npepnaraet wu-
POKWIA aCCOPTUMEHT GUNBTPOB U KapTpuaken K
HUM (rn. 4) gNAa [OOUYNCTKM BOAOMPOBOAHOW BOAbI
CUCTEM  LIEHTPANIM30BaHHOIO  BOAOCHabXeHus
(pnc. 1.2).

Mpexae yeM MATW B MarasviH 3a GUILTPOM Jto-
60oMy 13 Hac HeobxoaMMo:

® onpefenutb 06BEM NOTPebIeHUs MUTbEBON

BOAObI (npmmepHoe KOJIN4eCTBO NNTPOB B CyTKI/I);
.OI'Ipe,D,eJ'IVITb cBom Tpe6OBaHVIﬂ K Ka4yecCTBy BOAbI;

® 10 BO3MOXKHOCTU OLIEHWUTb KauyeCTBO BOAbI, MO-
CTynatowier n3 BogonpoBOAHON ceTn (B ugeane
XOPOLLO 6bIN10 6bl CAENATb XMMUYECKNI aHaNn3
BOZbI B CMELMANN3MPOBAHHON NabopaTtopum).

Mopbupas dunbTp, MOKHO PYKOBOACTBOBATDH-
CA KaK COOTBETCTBYWLMMU HOPMaTMBaMK, TaK U
COOCTBEHHbIMY NoXKenaHuAMK. Hanpumep, nogam,
CTpajamowmnm MoyeKameHHoM 6one3Hblo, Npeanoy-
TUTENbHee YCTaHOBUTb GUIBLTP C KapTPUIKEM AnA
YMArYeHus Bofbl.

Mpwu BbIGOpEe duUnbTPa HEOOXOAMMO YUMTbIBaTb
KOJIMYeCTBO NoJib3oBaTesNel, a TakxKe onpeaennTb —
ONA Kaknx uenen byget npumeHATbcA Gunbtp (Ans
[IOOYNCTKM BOAbI, MCMONb3yeMol ANA NUTbA 1 Npu-
rOTOBMIEHVA MWLM UK ANA XO3ANCTBEHHbIX HYX[,
HanpumMep, ANA NPUHATYA BaHH, Aylia, KynaHus pe-
OEHKa).

Mpexpe yem NPeanoXKuTb CBOW PEKOMEHAALNN
no Bbl6opy GuNbTPa, HAMOMHKM, YTO CyLLeCTBYIO-
e mMeToAbl aHanAn3a MOryT NoATBepAUTDb, UTO
Bofa 6e3omnacHa, T.e. cofep)KaHne TOKCMYeCcKnx
BeLLeCTB HIKe YCTaHOBJIEHHbIX FMrMeHNnYecKnx
HOpPM, HO CyMMapHOe BO3AelicTBUe ToKcmvec-
KNX BellecTB (faxe B 0O4eHb Masbix A03aX) B Te-
YyeHMe pAfa NeT MOXKeT NPUBECTU K CepbEasHbIM
npo6nemam co 3gopoBbem!

OCHOBHOe Ha3sHauyeHune 6bITOBbIX GPUAbTPOB,
Kak Mbl y)e 3HaeM, — 3TO AOMOJIHUTENbHaA
ouncTKa BoAbl, Mpolueflieii BOAOMNOAroTOBKY
Ha OUYMCTHDbIX CTaHLUMAX, HO cofepXallei Xaop,
NPOAYKTbl XJIOPUPOBaHUA, TAXKENble MeTalbl,
MeXxaHuyYecKe npumecu v gpyrue 3arpAasHeHus,
nonaslive B Bogy U3 Tpy6onpoBogoB pacnpe-
AeNnnTenbHbIX ceTel (BTOpUYHbIE 3arpsa3HeHus).

Wtak, Bbl TBEpAO pewnnn n3baBUTbCA OT ITUX
Hanacten. [lpegnaraem BocCnonb3oBaTbCA ANA
3TWX Lenel HalWMN pekoMmeHaaumamm no Bbibopy
dunbTpoB nponssoacTea «Cnbmnpb-Lieo».

MHoroneTHve nccnefoBaHuA NOATBEPANIIN, UTO
BoAa nocne ¢punbTpoB cepuii «<Apro» 1 «Bogonein»
6e3onacHa v nonesHa (cm. m. 4, n. 4.4.).

KoHeuHo, Halun peKoMeHJaLun HOCAT YCNoB-
HbI XapaKTep, T.K. BOAA B Ka’KAOM PErvioHe 1 faxe
palioHe ropofia MOXeT OblTb pa3Has, K TOMy Xe
NUTbEBOE BOJOCHabXeHVe nMeeT CBOM npobnembl
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(rn. 2). Mnoc KO BCEMY Y KaXkgoro mosib3oBaTens
NMeloTCA CBOU TpeboBaHMSA K KauecTBy 1 NpeacTaB-
NeHNA O TOM, KaKol AoMHa O6biTb Numbesas 800ad.

Tem He MeHee, BO3bMEM Ha Cebs CMeSioCTb Bbl-
[aTb cnegyloLye pekoMmeHaauum.

5.1. Bbibop uabTpa AN NUTHS
M _MPUrOTOBAE€HUS MMULIN.

Mo konuyecTtBy nonb3oBateneit n 06bLEMY NOT-

pebneHna Bobl:

® 1:3 yenoBekKa: pekoMeHayeM GUILTP-KYBLLUH
«Boponeii», nnb6o GunbTpbl «pAJOM C MONKOW»,
MoAKItoYaemMble K BOAOMPOBOSHOMY CMECUTENIO
(«Apro», «<Apro-My, «Apro-K», «Apro-MK», «Bogo-
ne» MPEMUYM);

® 3-:5 yenoBek: pekomeHayem GunbTp «Bogoneii-
BKIM» nof MoKy (OH MOXeT ObITb YCTaHOBNEH He
TONbKO B KBAPTMPE, HO 1 B KOTTeAXe, 3aropof-
HOM oMe, oduce 1 T.4.);

® B KayecTBe NOSIb30BaTeseN BbICTyMNaloT odpuc-
Hble 1 NPON3BOACTBEHHbIE NOMEeLeHUA
pasnnyHoro HasHavyeHwus, ctonoBas, Kade,
nnwe6noK (JeTckoro cafa, WKOosbl, IeTHEro
03[J0POBUTENbHOrO Nlareps, fOMa OTAbIXa, CaHa-
TopUA): pekomeHayem dunbtp «Bogonen-bKI»
BbICOKOMPOV3BOANTENbHbIN.

PasymeeTcs, cemba U3 2+3 yesloBeK TOXE MOXKeT
BbI6GpaTb 1 MOCTaBUTb NoA MoKy bunbTp «Boponeii-
BKIM». B niobom cnyyae Heob6xoaMMO yunTbIBaTb U
¢dmnHaHCOBble BO3MOXKHOCTM, U Lieiecoobpa3HOCTb
yCTaHOBKM ¢unbTpa 6onee BbICOKOW MPOU3BOAN-
TeNIbHOCTU, 1 YR0OCTBO MOJIb30BaHNA.
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Mo KayecTBYy BOADbI:

® nna BogonpoBoAHOI Bogbl 6e3 Kakux-nu6o
ocobeHHOCTE peKoMeHAyeM KCMonb30BaTb
bUNBTPbI C YroNbHO-LEONUTOBLIMIA KapTpuaKa-
MU (6a30Bbill BapuaHT). B pesynbtate Boaa 6yner
He ToNbKo 6e30MacHOoM, HO 1 none3Hou (GunbTp-
KyBLIWH «Bogonen», bunbtpbl «Apro», «<Apro-My,
«Apro-K», «Apro-MK», «Bogonein» NMPEMUYM un
bunbTp noa monky «Boponeii-bKIM» — B 6asoBon
KoMnnekTauyum);

® nna BoAONPOBOAHON BOAbI C HEMPUATHBIM 3a-
naxom 1 NPUBKYCOM pekoMeHayeM GunbTpbl C
LUYHTMTOBBIMU KapTPUAXKaMy (Takne KapTpUaKu
BbINycKatoTca ana GunbTpa-KyBLIMHa «Bogoneiny,
¢éunbtpoB  «Apro-K», «Apro-MK», «Boponen»
NMPEMUYM n ¢unbtpa nog moliky «Boponei-
BKIM»);

® nnA BoAbl C NOBbIWEHHON XKECTKOCTbIO PEKO-
MeHAyem GUIbTPbI C yMArYaloLWnMy KapTpuaxa-
MU (TakmMe KapTpuaxu BbinyckaloTca ans Gunbt-
pa-KyBlWNHa «Boponein», ¢unbtpoB «Apro-K»,
«Apro-MK», «Bogonen» MPEMWUYM u ¢unbrpa
noa mownky «Bogonein-bKrl»);

® nna BoAbl C NOBbIWEHHON MYTHOCTbIO PeKo-
MeHIayeM GunbTp «Apro» C YronbHoO-LeoanTo-
BbiMK copbeHTammn 1 JOK «Apro+» K Hemy (cm.
puc. 4.9);

.Aﬂﬂ BOAbl C MNOBbIWEHHbIM coepXaHuem
)Kenesa peKOMEeHAyeM YCTaHOBUTb  GUIbTP
«Boponeir-bKM» nog moliky ¢ Habopom KapT-
pugkein No BapuaHTy «obe3KenesnBaroLminys
(cm. Tabn. 4.4).
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5.2. Bbioop chuabTpa AAs
XO035IICTBEHHO-0ObITOBbIX HYXA.

Kak yxe roBopunocb, MpOHMKHOBEHVE BOAbI
B OpraHn3M yepes MuLLeBOA SIBNAETCA He efuHCT-
BEHHbIM MCTOYHMKOM PUCKA, HO, HECMOTPA Ha 3TO,
norsoLleHne BpeaHbIX BeLWeCcTB HeNocpenCcTBEHHO
yepes KOXY U AibIxaTeNbHble NyTW NoYemy-To B Hac-
Tosillee BpeMA HepooueHuBaeTcA. B uactHocTy,
Oyl 1 BaHHa NOABEPrarlT Hac C BaMu, FOPOACKUX
Xutenem, 60MbLLON ONAacHOCTY BO3AENCTBUA XUMU-
UeCKKX BelLeCTB, cofiepKalymnxca B Boge (a y»K Kako-
BO COCTOAHVE TPYOONpPOBOAHbIX CeTel — BCE Mbl He
NMOHAC/bILLKE 3HAeM, a JIETOM, Koraa NoBCEMECTHO
NAaYyT PEMOHTbI, MOXeM HabnofaTb BOOUMIO).

DT BelecTBa NPOHNKAIOT U3 BOAblI B OPraHn3m
yepes KoXy, ncnapawTca 1 BabixatoTcsa. CKpOMHbIe
NoACYETbl NMOKAa3blBaloOT, UTO BAbIXaHWe BO Bpems
NPUHATUA Jylla PaBHOCUIbHO MOTpebneHuio 2-x
NUTPOB XJIOPUPOBAHHON BoAbl B ieHb. U B nepByio
ouyepepb OT 3TOro cTpagalort getu!

Jetn umeloT OTHOCUTENBbHO 6OMbLIYD, Yem
B3pOC/ble, KOXKHYIO MOBEPXHOCTb Ha eAnHNLY Beca
N OTHOCUTeNIbHO Gonee BbICOKUI YPOBEHb ra3o06-
MeHa. Hanbonee npoctoe 1 JOCTyrnHOe CpefcTBoO
orpaguTb geter OT HeraTMBHOrO BAUAHMA Xnopa n
«BTOPUYHOIO 3arpsA3HeHus» TpybonpoBOAoB pas-
BOJALLMX ceTell — NOCTaBUTb GUNBLTP Ha Ayl B BaH-
HOW KOMHaTe M MCNoNb30oBaTb ANA KynaHMA Malbl-
LWel oumLLeHHYto BoAy (3TO 0COOeHHO aKTyaslbHO B
nepuopg agantauun).

Kpome Toro, cnenctenem BO3eNCTBUA KECTKOWN,
[la K TOMY e XJIOPUPOBAHHOW BOfbl, MOTYT ObITb Cy-
Xan KoXa U XECTKme Bonocbl. HagéxHoe pewieHvie

3Toll Npo6nemMbl - ycTaHOBKa ¢unbTpa Ha Ayl B
BaHHoI KoMmHaTe! ImeHHO Takol GunbTp BbiNycKa-
eT npegnpuAtne «Cnbrpb-Lleo» — dpunbTp-Hacagka
NS NPUHATYA BaHH W aywa «Apro-Ayw» (cm. . 4,
n. 4.3.2).

B 3aknioueHme ewé pas HanomHUM 06 oco-
6eHHOCTAX >3KcniyaTauum nbbix 6bITOBbIX
$unbTPOB (HE3aBMCMMO OT USrOTOBUTENA 1 TUMA
dunbrpa): pakTUUecKkne pecypc, CpoK paboTbl
N CKOpOCTb ¢punbTpauuy Hamnpsamylo 3aBUCAT

OT KauyecTBa BoAbl, NocTynaioulein Ha ¢punbrpa-
yuio! Hanpumep, ecnn Boga *KEecTkasa nam o4eHb
XEcTKasa (> 4 mr-akB/n), pecypc n cpok pa6otbl
MOFYT 3HAUMTENbHO OTAINYATbCA OT 3aAB/IEHHO-
ro B CTOPOHY yMeHbLweHuA. Mpu stom, ¢unbtp
HeCOMHeHHO 6yzeT paboTaTb U BbINONHATL CBOM
dyHKUMK, T.e. ynyywiaTh KayecTBo BoApbl (6onee
noapo6bHO 06 0COBEHHOCTSX SKCUTyaTaumm GunbT-
pOB CKa3aHo B 1. 4, . 4.3.).

YBakaembliin yntarenb!
MMaBHasA Lenb Hay4YHO-NPOM3BOACTBEHHOTO NpeanpuaTua «Cnbmpb-Lieo» coctonT B ynyuLue-
HUW KayecTBa »KM3HU 1 03[0POBNeHNA HaceneHna Poccmm nyTém NpeaocTaBieHNA Kaxkaomy Ye-
NOBEKY B Hallel CTpaHe peasibHOW BO3MOXHOCTU yNoTpebnaTb 1 UCNONb30BaTh 6Ge30nacHyo 1

nosnesHyio Bogy.

Poccua — Bennkana cTpaHa, eé Hapofd [OMKEH XKNTb JOCTONHO, MO3TOMY MCMONb30BaHWe Mpo-
aykumn npeanpuatma «Cnbupb-Lieo» — npasunbHoe pelueHne 1 Balw oco3HaHHbIN BbIGOp 340p0-

BOW »KM3HW ONs ceba v cBonx 6nm3Knx!
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