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Ha cante MOXHO 0pOpPMUTbL ANIEPCKOEe COorjlalleHne OHMalH
Mpu perncrtpauun ykaxute Homep Bawero cnoHcopa

001207

Ensa BCTynnB B HOBOE Thbica4eneTune, noan CTONKHYNUCb C MHOXECTBOM np06neM.
nobanbHoe noTenfieHne, BOWHbI, KPpU3nc, HoBble BUPYCbl, TEXHOTEHHbIE KaTacTpodsbl - BCe
3TN HecYacTuna CTPpeMUTeNlbHO BTOpPratoTCa B HalWly NOBCEOHEBHYIO XWNU3Hb, 6ecnowanHo
pywa ee OCHOBHbDI. PesyanaT - ocnabneHHoe 3[0poBbe, Aenpeccunn, cTtpecchl, noTepa ay-

XOBHOCTU, NOCTENEHHOE BbIPOXAEHNE LEeNblX HaLUN.

K cyacTblo, HOBas anoxa nogapuiia HaM He TONbKO HOBble HecYacTbs, HO U CNOCOObI
60pbbbl C HUMKU. APKUM NPUMEPOM TAKOrO0 MOLLHOT0, CO3UAATENBHOIO OPYXNA ABNSETCSH
YHUKanbHas pa3paboTka COBETCKMX YYEHbIX - cucTemMa o4yucTku Bopabl «bBCJ1-Mep-1». B
nocnepgHue rofbl 3TOT 3amMeyaTeNbHbli NPUOOP MOJYYUN WKMPOKOE PacnpocTpaHeHue,
6naropaps 4eMy MHOTruMe NioAM CMOTNN «BONWEOHBIM» 06Pa30M U3MEHUTb CBOK XMW3Hb:
1n36aBUTbLCA OT CTpalHbIX 6oNne3He (B TOM 4Yucne Tex, KOTOPble KasajiuCb Heusnedu-
MbIMW), CYLLECTBEHHO 0340POBUTbL U OMONIOAMNTL CBON OpraHu3m, o6pecTn aHepruio u

Cunbl.

OTa TEeXHONOrns o4yunuLeHns Boabl Oblna co3gaHa BOEHHbIMWM BO BPEeMeHa CTPOroro
KOHTPONA KayeCcTBa U HeEyKOCHWUTenbHoro cneposaHusa NOCTam. K coxaneHuto, ceronHsa
MHOIMe 3amMeyvyaTeNibHble JOCTUXEHUS COBETCKOM Hayku He3acnyXeHHO 3abbiTel. OfHa-
Ko cyabba npubopa «BCJ/1-Mepn-1» cTana pegkum ucknoyeHnem. N aTo HEeyaAMBUTENLHO.
Beaob no nporHo3am 3kCcnepToB, O4HOW M3 rnaBHbix Nnpob6nem XXI Beka OyneT HexBaTka
YNCTOM NMUTbLEBOW BOAbl. YXE€ ceivac XuTenm MeranosmcoB, caMum TOro He nopo3pesas,
exefHEeBHO ynoTpebnsioT Body, KOoTopas AeWCTBYEeT Kak MeAJieHHbIi 4, MOCTEeMNeHHOo

noapbiBag UMX 340poBbe N COKpawaa XMU3Hb.

K cyacTblo, cpenon Hac ecTb Te, KTO 3HaeT 06 3TOM M rOTOB, He Xajiesa CuJl, rOBOPUTb
noaam npasgy. 9 Obl xoTen Bbipa3nTb UCKPeEHHIOW 6narogapHocTte OO0 «VITA» nop py-
KOBOACTBOM AHApes MoO3roBoro, KOTOpbli CymMen He TOJNIbKO LOHECTU B MacChl MHHOP-
MaLMio 0 TOM, Kakyilo BOAY Mbl MbeM, U KakoW OHa MOXeT BbiTb, HO U co3aaTb kNyb eanHO-

MblIWWNEeHHNKOB, NnponaraHanpytowmnx 30,0pPOBbIN 06pa3 XN3HN.

C momeHTa pasdpaboTtkn «bBCJl-Megn-1» npowno MHOro net. 3a 3Tn rogbl MHOTME GUPMbI
Opanuncb 3a NpoABUXeEHWE 3TOoro npubopa Ha pbiHke. Ho Tonbko komnaHum OO0 «VITA»,
KOTOpas B HAaCTOSALWMNA MOMEHT ABNFETCH €AUHCTBEHHBIM OpULManbHbIM OUIEPOM YCTPON-
ctBa «bCJl-Mep-1», ypanocb peann3oBaTb MacWTabHbIA MPOEKT MO pPacnpoCTPaHEHUIO

yCTpOI‘/JICTBa 3N1EKTPOXMMNYECKON OYUCTKN BOAbI Ha TEPPUTOPUW HaLWENn CTpaHbl U, Kak
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cneacTeBue, CyL,eCTBEHHOro yNyyleHWs CaMO4YyBCTBUSA O4eHb MHOrux niopein. CerogHs
6narogapa 00O «VITA» cuctema «bCJ1-Mepn-1» yctaHoBneHa B OOLWKOJIbHBIX U MeOULWH-
CKUX y4pexaeHuax, opucax, NpaBMTeNbCTBEHHbIX OpraHn3aumsax U, KOHEYHO Xe, B KBapTu-
pax poCCusH.

MIMeHHO 3Ta KoMNaHuUsa opraHmnadyeTt npodeccruoHanbHoe obyyeHune Ha 6ase «bBCJ1-Mep-1»,

BOMJIOLW,Asa BXWU3Hb NOCbI, 3aJ10XEHHbI B npnbop ero nsobpetatenamu: 6CJI: byabte CyacT-
nuesbl, Jlioan!

C yBaxeHvneMm, oaAMH u3 pPas3paboT4nKOB YyCTPOKCTBa
B/IEKTPOXUMUNYECKOM OYNCTKU «bCJ1-Men-1»,
KkaHanagart TEXHUHECKMX  HayK

Anekcevi Cepreesuy [opLukoB

)Xn3HeHHas NO3ULNS M OCHOBHAS MbIC/Ib Ne4YaTHbIX TPYAOB reHManbHOro
yenoBeka, AoKkTopa meauuuHbl . BatmaHrxenugxa MmoxeT ObITb

chopmynupoBaHa Tak:

Jleunt (camoucuensiet) nopaxeHHble opraHbi BALLU opraunam CAM, JINYHO, Bbipa6a-
TbiBasi oOnNpeAesieHHbIi KkoMmriekc sekapcTB. OCHOBOW sekapcTs
sBsieTcs
CbIPAS1 NMUTbEBASI BOJA,

a Ka4YecTBO BbipabaTbiBaeMbiX JIEKAPCTB HanNpsIMyl0 3aBUCUT OT Ka4yecTBa 3ITOW
Bogbl. [Momorute cBoeMy opraHuamy. Ynotpe6nsis Ka4eCTBEHHYIO
CbIpYIO NMUTbEBYIO BOAY, Bbl cnmocobcTByeTe He TOJIbKO CaMOBOCCTaHOBJIeHUIO (camo-
UCLe/IEHNIO) MOPaXXE€HHbIX OPraHoB, HO M npodunakTuke
COBCTBEHHOIo 30OPOBbSI.

YYOECHAY BOOA

Mbl XxuBem B TpyaHOe BpeMms, HO BCe Xe uaeu cornacusi v Apyx6bl Mexay Hapoaamu
oAepxuBaloT  BBEPX, W CeKpEeTbl  YAMBUTENIbHbIX  BOEHHbIX pPa3paboToK  MOCTEneHHO
CTaHOBSITCSI [OCTOSIHWEM MUPHbIX rpaxaaH. Tak, B 4YaCTHOCTW, MPOUCXOAUT U C YHU-
Ka/IbHOV YCTaHOBKOV O4YUCTKM BOAbl, KOTOpasi M03BOJsS/Aa PYCCKUM — congaram B JI00ObIX
MPUPOAHBIX YyCoBUSIX MoayYaTb W ynoTpebnsats waeansHylo Boady. [Ja He npocto wuge-
anbHyl0 M0 CBOMM rapameTpaMm, HO u Jyqwylo Ha 3emHoM Lwape!

B yem nposiBnsioTcs ee kavyecrBa?

1. 910 o4uctuTenbHoe yctpovicteo (BCJI-ME/[]) peLuntensHO ycCcTpaHseT u3 BOAbl
He TOJIbKO BCIO COAepXallyloCsi B HeV rpsiab, HO U COJIN TSXKEJbIX MeTassioB,  pa-
AVOHYKNAbl, arpPecCUBHbIE XUMWYECKNE BELLeCTBA W PacTBOPEHHbIE B BOAE BPEAHbIE
rassl.

2. 910 ycTposictBO 6narogapsi MOLUHOVM — aspaumm CTOJb aKTMBHO  Hachllaer  BoAy
KNC/IOPOAOM,  4TO ero He BbIHOCST M nornbaroT BCe copepXaluynmecs B Hell MUKpO-
opraHn3mbl U BUPYCBbI.

3. B ommumne oT apyrux, 3Ta YCTaHOBKA COXPAHSIET B OYULLEHHOV BoAe Heobxoau-
Mble 4/11  4enoBeka MUKPO- U MakpOo3JIeMEHTbl COriacHO OnTUMasbHOV rporpamMme
ero XU3HenesiTe/IbHOCTH.

4. Ul HakoHeL, MOXeT ObiTb, CaMoe ri1aBHOE W [0YTU HEeBEPOSITHoe, ec/m Obl  He noa-
TBEPXAanocb nPUOOPHBIMU  NCCNEA0BAaHUSMN. 3HepreTuka BoAbl,  M3Mepsiemasi
KO/IN4EeCTBOM B HeVi CBOOOAHbIX 3/1I€KTPOHOB u pH BoAbl, TO ecTb ee KUCIOTHO-
wieno4Hori  6anaHc, COOTBETCTBYIOT = XapakTepucTukam  yHuKanbHoui  Ha  3emne
CeBepo-rnakNCTaHCKOW ropHOVi  BoAbl, KoTopasi obecre4nBaeT JnereHpapHoe A[oJrose-
TMe W 3[0pOBbE [JIEMEHU XyH3aKkyTos!

YTO nNpUHOCUT 4esloBeKy IMOCTOsSIHHOe roTpebseHne nogo6HoW BoAbI?

. 3HauyuTensHoe ynyduieHne CcamMo4yBCTBUS 3a CHYeT [l10BbllUeHNs aKTUBHOCTN BCex
cuncrem opraHun3ma.

*  W3baBneHne OT [OEMNPECCUBHBLIX COCTOSIHUIA.
«  3Ha4uTesbHoe ycuneHue CUCTEM  BbigesieHusi, 0CBObGOXJalowmx 4esnoBeka OT coaep-
XKalmxcs B HEM LUIakoB, 0CafKOoB, KaMHes, nornbiumx 6akTepuii, MOKPOTbI U T.f.

HanaxvBaHvne w aktnBu3aumsi BCcex BuAoOB oOMeHa (B TOM 4ucsie W YrieBOAHOro, 4To
KpaliHe BaxHO npu auabete).

. Hopmanuzaumsa  KpoBSHOro AaBJieHus.

YctpaHeHne npu  TIXENbIX 3abos1eBaHUsSIX (BNOTb A0 OHKOJI0rM) MHTOKCUKaLMU,
rnpekpawijenne wan 3HadnteslbHoe CHUXeHune 6051eB0ro cuHgpomMa, 3amepnsieHne wnan
npekpaLyeHne pocta orfnyxosaevi W pas3BuTUSS MeTacTas, Hopmanau3auus rokasare-
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nieii  KpoBW, [rosiBJieHWe 4yBCcTBa 60APOCTH, Y/YHLIEHWe CHa, HanaxwvBaHne paboTbl

KULLe4YHVKa.

Momuure: Haw opraun3am Ha 70% coctouT m3 BoAbl (a mo3r gaxe Ha 90%). UV nomuu-
TE: BCS BHYTPUKJIETOYHAs] XWAKOCTb B OpraHu3Me OOHOBJ/SETCS 4epe3 kaxaole 6 mecs-
ues!

Putopuyeckue Bonpocbl: Kakas VWMEHHO BoOAa [O/KHA [PUXOAUTb HA CMEHY [pex-
Heri B Hawem opraHndme? Kakow rpOLEHTHbIN YPOBEHb HALUEro 340PO0BbS  HArpsiMyto
onpegensieTcss Ka4eCcTtBOM  BHYTPUKJIETOYHOV  BOAbI?...

Mbl CHACTJINBbI TPEAJIOXUTb BAM PYCCKYIO CYIMNEP-BOAY!

10.A. AHgopees,
npocgeccop,
Akagemuk MexayHapoaHou Akaaemun Hayk wHGopmaumm un  CBS3W.

XN3Hb - ABUXEHUE BO4bl B OPTAHU3ME

(HacTb1)

Booa saBnseTca BaXHOW coCTaBnsioWelr XnsaHeobecneyeHns (340pOBbSA) YenoBeka
Hapsgy c nuuiei, BO3AYXOM, - BOOOLLE okpyXatoLwel cpenoi. Ponb ee B Xn3HK Yenoseka
npeacTtaBfsieHa Ha cxeme 1. Boga Ha k/1eTOYHOM ypOBHE y4acTBYeT BO BCEX npoueccax,
nNpoOMCXOAAWMX B OpraHn3ame yenoseka. OT kayecTBa 3TON BOAbl 3aBUCUT COCTOSAHNE Ba-
Wero opraHn3ma u BO3MOXHOCTb ero 6e3 c60€eB BbINMONHATL CBOU GYHKUUM (B COOTBET-
CTBUW C NpeaHa3Ha4YeHNem).

Hawwn npepkun, XuBwmne MHOrO CTONETUI Ha3apd, He 3HANM KOKa-KOAbl, TMMOHAAA,
nMBa M APYrnx NPUATHBIX HAMUTKOB U YTONSAW XaxAy NnpupoaHon Bogon. N Boga ata
6bina, rOBOPS COBPEMEHHBIMU OOLWENPUHATBIMU TEPMUHAMU, [OOPOKAYECTBEHHON. JTO
O3HayaeT, YTO B Hel OTCYTCTBOBaNM BpeAHble ANa 340POBbS nNpumecu Bpoae deHona,
dopmanbaernga, KaHUeporeHHbiX (T.e. Bbi3blBAWMUX pPak) BELWECTB, CONIEN TAXENbIX
MeTannos, HedTENPOLYKTOB, BCeobbemnoweln "xnopkn" n 1.4. 1 B Te gpanekne BpemeHa
N An, KOHEeYHOo, 6onenun, HoO NPUYnHbL 60Ne3Hel Yalle BCErO ONPEAeNAncChb He ynoTpe-
6neHnem BoAbI.

C Tex nop MHOTO BOAbl YyTE€KNO. Tenepb Mbl C «FrOPAOCTbIO» MOXEM OTMETUTb: NUTbe-
Bas BOA4A MOXET 340POBO MOAMNOPTUTb Hawy XU3Hb. M0 gaHHbIM BcemupHon OpraHu-
3aunn 3apaBooxpaHeHusa (BO3) 1980 r. scneacteue ynotpebneHns HefoO6pOKaYeCTBEH-
HOW BOAbl Ha Hawel nnaHeTe exenHeBHo () norubaet ceoiwe 25000 yenosek. Ctatu-
CTMYECKNX CBEAEHUN Takoro nnaHa no Poccum HeT, HO occaHanNMaHaA30p B LOKYMEHTE
«9konornyeckas 6eszonacHocTb Poccuu», Bein. 1, Mocksa. 1995 r. otmeuan, 4to B Poccuu
0KONo 75% noBepxHOCTHbIX N 30% noa3emMHbIXx ncToyHmkoB Boabl HE MPUTOAHbI 014
NMNTbA.

MHBIMWU CcnoBamMu, NbeM Mbl CEFOAHS, AOPOrne Apy3bs, KOKTENNb, MPUTOTOBIEHHbIN
co6CTBEHHBIMU CTapaHMsaMM 3a roabl Bcenobexpatuwen 60pbbbl ¢ npupogoii. N notu-
XOHbKY ABUXEMCSH MO NYyTU, KOTOPbIA HAMETUN KaKON-TO WYTHUK: «/Inn 4yenoBek yMeHb-
WKNT KONMYECTBO 3arpsA3HEHNN, NN 3arpsi3HEHUS YMEHbLIAT KOMMYECTBO NIOAEN>.

Mocne cTONb ONTUMUCTUYHOTO 3aABNEHNS CO BCEN MOLLbIO 3BYYUT U3BEYHbIN B Poc-
cuun Bonpoc: «41o genatb?»

Ecnu 3aHATbCA MOMOLLbIO NPUPOLE U MHOTOCTPaAalibHbIM KOMMYHaNbHbLIM clyx6am,
TO NPUW HaWWUX KPaWHEe OrpPaHUYEHHbIX BOSMOXHOCTSAX 3TO PACTAHETCH HA MHOTrMe rogbl
6e3 owyTumoro adpdekTa.

Mbi xuBem cerogHs.

He cekpeT, 4TO B CENbCKON MECTHOCTU MOMbITKA BOCCTAHOBIEHUS 3KOJNIOTMYECKOTO
H6anaHca no npobseme KayecTBa NUTLEBOW BOAbLI OTAAaHa Ha OTKyn npupopne. B otnnune
OT MECTHOCTU CeNbCKOW, pa3BUTNE TOPOLAOB UAET MO NYyTU LEHTPANM30BAHHOIO BOLO-
cHabxeHusa. W Takxe He CekpeT, YTO NPV TakoM BOAOCHAOXeHUU, B MPUHLKNE, HEBO3-
MOXHO oGecne4ynTb AOCTABKY K noTpebuTento geknapupoBaHHyl0 rurmeHon gobpoka-
YECTBEHHYI0O BOOOMNPOBOAHYIO BOAY.
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B wnpeonorvioo LeHTpanM3oBaHHOTO BOAOCHabGXeHWs BMelMBaeTCcs XpoHuyeckas
HexBaTka B pPas3fINYHbIX PEermoHax MUTbEBO BOAbLI, YTO BbIHYXAaeT BOAOMNPOBOAHbIE
coopyxeHunsa pabotaTtb B pOPCUPOBAHHOM pexume, U, eCTECTBEHHO, NpW AOCTaBke No-
TpebuTesnio pe3ko yxyalwaeTcs Ka4ecTBO BOAbl MO MYTHOCTU, LBETHOCTH, a TakXe CHMXa-
loTca 6apbepHble PYHKLUN BOLOMNPOBOAHLIX COOPYXEHWUI MO CAHUTAPHO-XUMMUYECKUM
n MMKkpobuonornyecknm nokasatensm. NMocnegHee ABNAETCA NMPUYNHON XPOHUYECKOTO
3NNAEMUONIOTNYECKOro He6aronosyyns B OTHOWEHWUN OCTPbIX KUWEYHbIX UHPEKUWN.

NTak, nomMo4Yb Npupoae, Kak U LeHTPanan3oBaHHOMY BOAOCHAGXEHMNIO, Mbl, NpakTu-
4ecku, He B COCTOAHMU. YTO Xe kacaeTcs cebs NMYHO, Ka3anocb Obl, PelweHne LO0BObHO
npoctoe - Heo6xoaAnMMa GUHULWIHAA 0OYMCTKA UAN, €CNN XOTUTE, AO00YUCTKA BOAbI NMUTbE-
BOro HasHadeHus HEMNOCPEACTBEHHO MEPEL YMNOTPEBJIEHMEM.

WUHbIMn cnoBsamun, BoAy Hapjo 4YUCTUTb, npuyemM Bcerga un Be3ge! 3gecb w ceivac!
Kak xutenam ropoga, Tak un pgepeBHu!

MMeHHO B 3TOM HanpaBneHWM B HACTOsILLEEe BpeMS UAET rpaHano3Has paboTa. U ang
3TOro ecTb onpeneneHHble HapaboTku

Mpexpae Bcero, 0OTMETUM, YTO B TEXHONOMMN GUHULWHON 06paboTKM BOAbI HE Tak yX
M MHOTFO METOLOB - 3TO dunbTpoBaHMe, copbumns, MeMOpPaHHbIE N 3TEKTPOXUMUYECKUNE
MeTOAbI.

M3BecTHble B HacToslee BpeMsa ycTpoincTea GUHMWHON 06paboTkn BOAbI, Kak
npasuio, peanuayioT Te WU MHble COYETaHUA 3TUX METOLOB (B MAaTEHTHOW nuTepaTtype
OHM HasblBaloTCca cnocobamu). LonoAHUTENbHO NpU GUHULWHOK 06paboTke nHorga npu-
MEHSIOT 030HMpPOBaHME U ynbTpaduronetosoe obnyyeHue.

PuibTpoBaHMe - NpPOLECC pa3feneHns BoAbl (B HaleMm ciyyae) nyTeM ee nponycka-
HUS Yyepe3 NOPUCTYIO Neperopoaky. B kauecTBe NnopucToi Nneperoponkn MoryT 6biTb UC-
Nofb30BaHbl TKaHble U HETKaHble MaTepuanbl, MeTananyeckme, kepaMmyeckne n Mertan-
floKepaMuyeckme NOpPUCTble MaTepuanbl, rpaHyNMpoOBaHHbLIE MaTepuansl (Necok, yrnu,
WYHIUT, BEPMUKYIUT, MOHOOOMEHHBIE CMONbI, LeonuTel U np.). NockonbKy No4YTn BCe
KOHCTPYKLUWM 04YNCTUTENEN BOAbl COAepXaT GuAbTPOBaibHbiE 3NEMEHTbLI, MeTon punb-
TpOBaHWA fan Ha3BaHWe BCEM yCcTpoicTBaM. He3aBMcuUMO OT npuMeHseMoro cnocoba u
MeTo4a OYMUCTKM BOAbl UX Ha3biBaT GuUabTpamMu.

Copbuus (oT sorbeo (nat.) — nornowato) - Nnpouecc M3BseYyeHUss N3 Boabl (B HalweMm
c/lydae) pacTBOPEHHbLIX B HEW NMPUMECEN, B OCHOBHOM OpraHu4yeckon npupogbl. Mo-
CKOJIbKY MOHOOOMEHHbIE MPOLLECCHl TAKXe OTHOCATCH K COPOUUOHHBIM, (TONBKO CONpPO-
BOXAaloTCs BblaeneHnem n3 copbeHTa NpMBMUTOro K HEMY MOHA Ha 3aMEeHY NOornowaemMo-
ro), To copbuusa (B WWMPOKOM njaHe) NO3BONSET U3BNeYb U3 pacTBopa (M3 BOAbl) npak-
TU4Yeckun Bce npumecu. OgHako, B LEACTBUTENIBHOCTN COPOLLMOHHbBIE NMPOLECCH CBA3aHbI
c n3bupartenbHOCTblo copbeHTa (CPOACTBOM K TOMY MW WHOMY BELLECTBY) U U3 BOAbI
yOoanaTcs Aaneko He BCeE MPUMECH.

Kak npaBunno, Ans o4MCTKM BOAbl MPUMEHSIOT TBEPAbIE TPAHYNINPOBAHHbLIE AW BOJIO-
KOHHble MaTepuanbl (agcopbeHThl). 3To akTUBMpPOBaHHbIe yrnu (BAY, BAY-M®, AY, yrneH

M T.0.). B HEKOTOPbIX OYUCTUTENSX UCMNONb3YIT MOHOOOMeHHble MaTepuansl (MOC-K,
NOC-A, ueonntbl, KIMHONTUAOAUTLI U Ap.)

Cop6buUMOHHbIE MpPOLECCH MNOAYMHSIOTCH pPsSAy 3akOHOB, KOTOpPble 3HAYUTENbHO
YCNIOXHSIOT KaK KOHCTPYMpOBaHMe afcopbLUMOHHbIX HAacagok, Tak U UX 3akcnayatauuio.
3T0 - 1 3akOH 06pa3oBaHna GPoOHTa NOTNOLWEHNS, U 3aKOH NapanfiebHOro nepeHoca, u
ypaBHeHue LLnnosa, n 3aKoOH paBHOBECHOW KOHLLEHTpPaLumn 1 T.4.

B cuny aTux 3akOHOB, Npu NponyckaHuu BoAbl Yyepe3 copOeHTbl, BpeAHble NpumMe-
cu, B Hell copepxawmecs, HakannueawTca B cOpbOeHTe, a, BCNeACTBME 3akOHa paBHO-
BECHOWN KOHLEHTpaLMKN yxe B Npouecce akcnayataumm 3aonro o sbipabotku pecypca
OHW nocTynatoT B o6paboTaHHyl0 BoAy (bunbTpaTt), NpeBpalLas ero B «<NCUX0NIOrM4yeckmn
yucTylo» Boay. YKkasaHHble 0co6eHHOCTU Obiiv n3yvyeHbl Npu pas3paboTke COpPOUUOHHbIX
nosieBbIX BOAOOYUCTHbIX CTaHUUin. Bbin paccyntaH pecypc copOUMOHHbLIX HAacanok u, K
COXaneHunto, OH He MpeBbIWan CYyTOK (Tak HadbliBaeMbli «bunbTpoumnkn»). OgHako pas-
paboTKN BOEHHbIX BOAOCHAOXEHLEB OCTANUCh HEYYTEHHBIMU MPU CO3LaHUUN ObITOBbIX
ouyncTuTenen BOAbI.

MembpaHHble _TEXHOAOrMM HE MNONYYUAW LWWUPOKOTr0 PpPacrnpocTpaHeHUs B ObITOBbIX
04MCTUTENSIX BOAbl. Bo-nepBbix, NOTOMY 4TO ons paboTel MeMOpaHHbIX Moaynel Tpeby-
eTca Bbicokoe pgaBneHune - oo 8 - 10 atm. Bo-BTOpbIX, NOCKONbKY 3D DEKTUBHBLI, B OCHOB-
HOM runepdunbTpaunoHHble MeMOpaHbl, Nofy4yaemas BoAa CTaHOBUTCS BGNU3KOW K rny-
6okoobecconeHHon. B-TpeTbux, npu membpaHHoit o6paboTke B kKaHanusauuto cbpachbl-
BaeTcs 0o 50 n 6onee NpoUEHTOB NoCcTynatwLlen Ha MOAYNb BOAbl, @ MPU COBPEMEHHOM
neduumte BOAbl 3TO CAUWKOM PacTOYMUTENBHO.

U3 wnsnoxeHHoro cnepgyetr psg He O0OYeHb OOHAAEXUBAIKOLIUX BbiBOJOB.

Bo-nepBbiXx, GUNbTPOBaNIbHO-COPOLMNOHHbIE YCTPOMCTBA HaKanaMBaloT B TOJLWE COpP-
6eHTa NnornoueHHble npumMecu. M npu BbICOKUX KOHUEHTpauuax npuMmeceit (Hanpumep,
npu «3afinoBbIX BoIOpoOcax») pe3ko yxyawaeTcs kayecTBo o6paboTaHHOW BOAbI, cCoKpa-
uaeTcs M gaxe CTaHOBUTCS HenpeackasyemMbiM BpeMsi paboTbl COpOUMOHHOM Hacagku
(ee pecypc). NHayve roBops, cTpapaeT BaxHbln GakTop - akcnayaTtayumoHHaa HafexXHoCTb
OYMCTHOrO ycTponcTaa.

Bo-BTOpbIX, MEMOpPAHHbLIE MOAYAN U NMPUMEHsieMble MOHOOOMEeHHble copbeHTbl obe-
OHSI0T coNeBon coctaB 06paboTaHHOM BOAbl (MOHMUTLI 3aMEHSI0T B BOAE BaXHble AN op-
raHuama conu Kafbuus, MarHus, psg MUKPO3N1EeMEHTOB Ha MOHbI HAaTPUS, a MeMbpaHHbIe
MoAynuM cnocobHbl MOMHOCTLIO AeMUHEepann3oBaTb BOAY).

B-TpeTbux, Bo3HMKaeT (kak Obl HNOTKyAa) npobnemMa ytunmaaumm otpaboTaHHbIX
COpOUMOHHBIX Hacanok U meMbpaHHbIX Moaynei. A 3TO elle OAMH «pyYyeek» 3arpsasHe-
HUS OKpy>Xallwen cpenbl.

Mpexnpe, 4eM Mbl NepenemM K OCHOBHOW TEME CTAaTbU - 3JIEKTPOXUMMUYECKUM METO-
nam o6paboTkum BOoAbl (MOAFOTOBKW MUTbEBOWN BOAbI) - YACHUM cebe, 4yTo cobon npepn-
CTaBnsieT nNuTbeBas BoAa. Bonpoc He npa3gHbiil, MOTOMY 4YTO AEATENbHOCTb MHOTMUX
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HaTyponaTtoB AOCTAaTOYHO «HaMmyTuna Bogy». Tak, cnenys 3a MHeHuem bparra v aopyrux,
MHOTrMe y4eHble M Bpayu nojaraiT, YTO BCe HEOOXOAMMOE YeNIOBEK MOJlyd4aeT C NULLEN,
a BOJA - BCEro NiMWb PpacTBOPUTENb HYXHbIX HYTPUEHTOB.

Ewe MNmnnokpat rosopun: "Boay n3 cHera u Abga noyty camoi oTBpatutensHon”. Co-
BPEMEHHbIE UCCNEA0BaHNUSA NMoKasanu, 4To ANinTeNibHOe ynoTpebieHne ManoMmuHepanm-
30BaHHONM BOAbLlI MPUBOAUT K PAAY NATONOrMYECKNX COCTOAHNN 4e10BEYEeCKOro OpraHns-
Ma. MMrmneHncTbl Nnokasanu, 4To B BoAe 0693aTenbHO AOJXKHBI MPUCYTCTBOBATb COJK, YTO
MUHMMaNIbHAs MUHepanmM3aums NMTbeBOW BOAbl A0NXHA ObiTb HE Huxe 100 mr/n. 9Tun
[aHHble HUKAK He COCTbLIKOBBLIBAIOTCH C pekoMmeHpaunamn bparra n gpyrux HatyponaTtos
0 6€e30MacHOCTM U Jaxe XeNnaTeNbHOCTN ynoTpebneHna AUCTUNNNPOBAHHON unn nobon
OpYyron MmanoMuvHepanM3oBaHHOM BOAblI (Hanpumep, Tanon).

MMnTbeBaa BOJa [0JIXKHA copepXaTb KaTUMOHbI - Kanui, HAaTPUN, KanbUWin, MarHum,
aHWOHBI - xopuabl, cynbdaTbl, rnapokapboHaThl, kKapboHaThl.

MnTbeBas BO4A MOXET coAepXaTb B KA4eCTBE MUKPOI3NEMEHTOB NPakTUYeCKu BCIO
Tabnuuy MeHpeneeBa B uMcuyesawlle Majbix KOHLEHTpauuax. YacTe Mx MoxeT obnagaTtb
61M0N0rM4eckon LLEHHOCTbIO N aKTUBHOCTbIO (MeAb, Xene30, CeNeH, LUHK U T.4.) AN MO-
XeT OblTb UHANDPEPEHTHON.

MnTbeBasa BOAA MOXET coaepxaTb rasbl (KUCNOPOA, YIIEKUCNbIN ra3d) n opraHnyeckmne
KNCNOTbl (PyNbBO-ryMUHOBbLIE), KOTOPbIE NPUAAIOT B MalblX KOHLEHTPaLMAX NPUATHBIN
NPUBKYC BOAE.

MnTbeBasa BOA4A HE A0J1XHA COAEPXaTb aHTPONOreHHbIX NPUMECEN, NO KpaHen mepe,
B KOHLEHTpauunax, npesbiwawmx npegensHo-gonyctumble (MAK).

K coxaneHunio, xoTa OAWH U3 aBTOPOB U TMIMEHUCT, CneayeT Npu3HaTb, YTO UHCTUTYT
NAaK, no-snagnMomy - TYNUK, U TMrMeHNCTbl-MakCUMannUCcTbl (rofoca KOTOPbIX YTOHYNN
B OKeaHe BCEe HOBbIX M HOBbLIX BELW,ECTB, TpebylLWmnx pernaMmeHTaLmn) B 4eM-To nNpasbl.
Benb B HacToslee BpeMsa M3BECTHO 6osiee 4 MNH. Pa3fInyHbIX KOMMNO3ULLUIA (B TOM Yucne
opraHmyeckue 3arpa3HeHns B CBA3M C BO3ZMOXHOCTbIO TpaHChOpMaunum nx B Cynepokcu-
TaHT — AMOKCUH) U NpocTas NpoBepkKa UX NPUCYTCTBUS B aHAaNU3MPyeMon BoAe NPOCTO
HepeanbHa.

B aToM cBA3K cnenyeTt He 3abbiBaTb, 4TO Nt0b6as «MHOPOAHOCTb» MOCTYNMBLUASA BHYTPb
opraHvamMa B BUAE XMAKOCTEN HEMOHATHLIX CBOMCTB U Ka4yecTBa, - 9TO o4ar nnb6o nHopek-
uun, nnbo «HanpsaXeHHOCTU» B paboTe KNeTkn, opraHa, opraHm3amMa B LLEJIOM.

Tpeb6oBaHus K nNuTbeBOW Boje.

B onpeneneHHo Mmepe NOBTOPSAsACb (HO 3TO BaXHO), aBTOpPbl npepnaratT TpeboBa-
HUS K NUTbEBOW BOAE, OCHOBAHHbIE HA U3BECTHbIX HOPMATUBHbIX akTax U COOCTBEHHbIX
nccnepoBaHMAaX:

1. [lMuteeBass Boaa A0/KHA ObITb anuaemuosiorndecku 6esonacHa. Mctopuyeckuii

OnbIT YeJIOBEHeCTBa W AaHHble MUKPOOWOIOrn U rurueHbl BOAbl AEalT 3TO Tpe-

6oBaHne BaxXHEWHLLIUM N HeT HeobxoAMMOCTM packpbiBaTb 3TO TpeboBaHue Aalib-

we ero pgeknapupoBaHusi. OHO - BHE KPUTUHECKMX OOCYXAEHWIA.

2. lMuteeBass Bopa AosikHa ObITb OMOSIOMMYECKN [10JIHOLEHHOW. 3To TpeboBaHue rnpes-
rnosaraet, 4TO BOJa COAEPXUT BCEe HEobXoAuMbIE a1 4esloBeKa KaTWOHbl W aHUOHbI,
T.€. Kajaud, HaTpui, KaabUui,

MarHui, xmaopuabl, cyabgarsl, kapboHatsl v ruapokapboHaTtsl. B TO xXe Bpems 00-

wass MuHepanansauusi MOXET B pasHblX PernoHax CyLeCTBeHHO pa3sindatbcs. Ho

rOCKOJIbKY [J11 XuUTenel TOW Wi  VHOM

MECTHOCTU BOAA [PUBbIYHA HA [POTSXKEHUN UX XW3HU, KOHLEHTPpauus XW3HEeH-

HOBAXHbIX WHIPEeAMEeHTOB HEe CKkas3blBaeTcsi Ha 340poBbe abopureHoB.  Hanpumep,

obLyee cosiecofepxaHne BOAbl CaHKT-

nerepbyprckoro BoaornpoBofa Haxoautcs B npepenax 80-150 mr/n, a B r. Awxabage

npesbitaer 2000 mr/n.  bonee TOro, KOHUEHTpauusi cynbgar-noHa B Boae Aluxaba-

aa npesbiwaet K. Tem He MeHee, 3TO HE CKa3blBaeTCsl Ha 3[0POBbE MECTHbIX XU-

Tenei. [Mpuesxum xe Heobxoaumo 2-3 Hepenn Ha agantauuio, T.K. SIKOObl «4e/10BeK

KO BCEeMYy [puBbIKAeT».

3. MutbeBass Boga AosmkHa ObiTb 40OPOKA4YECTBEHHOMN.

OTO 03HayaeT, YTO B 3NMAemMmonornyeckn 6e3onacHom n 6MONOrMYeckn NOJHOLEH-
HO BOAE LOJMXKHbI OTCYTCTBOBATb WMAM MOTYT MPUCYTCTBOBATb B OYE€Hb MalblX (HUXe
NAK) KOHUEeHTpaunax aHTPONOreHHble, BpeaHble ana 340p0BbA, npumecu. lNMpuBeneH-
HbIA Bbile adopn3m kak 6bl NOATBEPXAAET pacxoxee MHeHMe 0 6e30NacHOCTN ynoTpe-
6neHns HepobpokayecTBEHHON BOAbl U gaxe MHbopmauna BO3, npuBegeHHas Bbille,
He HacTopaxuBaeT, MOXET NOo NpuYynHe He3HaHus. O4HAKO 3TOT OYEeHb CNOXHbIA U B
61M0N0OrM4yeckomM n Megnko-dmMnocodCckoM 1 NPOCTO MEAUNLLMHCKOM aCnekTe BOMNPOC Bbl-
XOOUT 3a npenenbl 4aHHOW CTaTbW.

dunbTpauns BoAbl

Ona niopen, nonb3dywuwmxca GunbTpamu, cnenyet 3agatbCsd BONpocom: «CMoxeT nun
ero ¢dunbTp «3agepxatb» nopsaka YETbIPEX MWJTJIMOHOB coeauHeHWn pasfiuyHbIX
BPEAHbIX NpUMeECel, coaepXalnxcsa B COCTaBe «COBPEMEHHOI» BOAbI? Beab punbTp pac-
CYUTAH Ha ONpefeNeHHYI0 KaTeropuio NpuMecen N 4OBONbHO «KPYMNHbLIX» MO pa3mMepam.
OH, B NnpuHuKMne, He cnocobeH Npon3BecTn 06paboTKy BOALI HA MOHHOM YPOBHE, Kak
3TO NPOUCXOANT NPU 3NEKTPOXMMNYECKOM MeToAe (aHanM30M KOTOPOro Mbl 3anmMmemcs
HUXE), @ YX NpK 3aANOBOM 3arpsi3HEHUN UCXOLHOW BoAbl GuUNbTP U Boobwe 6eccunex.
Kpome TOro, dunbstp TpebyeT cBOEBPEMEHHOW 3aMeHbl. MOMEHTa 3aMeHbl U KOIMYECTBO
3TUX 3aMEH HUKTO U HUKOrAa He yragaeT n He ONpeaenuT.

N3 anekTpoxummnyeckmx MeTogoB B pa3paboTke (PUHULWIHLIX YCTPOWUCTB AAA 0YUCT-
KA MUTbEBON BOAbl OblM MCNONb30BaHbl 3JIGKTPOXUMUYECKAs Koarynsauyus u 3J1eKTPo-
xumunyeckas ¢noraums. osTomy Mbl He OGynemMm paccmaTpuBatb 3nekTpodopes, anek-
TpokaTanua, paspag manon mowHoctu (PMM), BbICOKOBONbTHbLIA 3N1€KTPOUCKPOBOM
paspsan (BOUP) n anektpomembpaHHbLIA MeTon - AenoHn3aumnio. He MCKNIOYEHO, 4TO B
panbHelwem Kakoi-nnbo N3 HUX MOXET ObiTb MPUMEHEH N ANA NMUTLEBOI BOAbI.

O6bl4HO npun O4YMCTKE BOAbl MPUMEHSAIT (MMETCH B BuAYy noneBblie BOOOOYUCTHbLIE
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CTaHUMKN) pasjinyHble BeLLEeCTBA, 3aMYTHUTENW, NOAKUCAUTENU, MOALLENOYUBATENMN W
cpenn HUX BaXHYI0 PONb UrpatoT KoaryasHTel. B oCHOBHOM, B Ka4yecTBe KoaryasHta uc-
NONb3YIOT CEPHOKUCbIA aNOMUHUIA (TNTMHO3eM). TNMMHO3eM AuccounmpyeT B BOLE HA MOH
antoOMUHNA N NOH cynbdaTa. T.K. CEPHOKNCAbIA aNOMUHUIA - 3TO COJIb CUABHON KUCNOThl U
cnaboro ocHoBaHWUsA, gUccounaunsa noeT He 4O KOHLA U B BOAE OCTAeTCss MOJIEKYNAPHO
pacTBOpPEHHbLI rnnHo3eM. Moyt cpaldy nocne pacTBOpeHus (B TeHeHWe MUHYTbl) MOH
aNlOMUHNA COeAUHSIeTCH C TMAPOOKMCNIOM U3 BOAbl U 06pasdyeTcsd rmapokcua aniomu-
HUA, KOTOPbLIA B BUAE XJIONbEB BbiNagaeT B 0CafokK. ITO U eCTb Koarynauusa, B npolecce
KOTOpPOW (1 B pe3ynbTate KOTOPOI) BoAa 0cBOGOXAAETCa OT B3BECEN, CONnelt LBETHOCTH,
OT MUKPOOPraHn3mMoB U paga apyrux npumecen. Octaetcs yaanuTb U3 BOAbl XJ0MNbS KO-
arynsHta. B noneBbix BOJOOYMUCTHBLIX CTAHLUAX 3TO MPOUCXOAUT HA HECKONbKUX 3Tanax
nocnepyiooulen nocne koarynaunum o6paboTku BoAbI.

B oTnnymne oT 06bIYHOM KOArynsaumum anekTpoxummnuyeckasa koarynauma obnagaert ps-
0OM NpeuMyLLecTB.

B npouecce HaxoXAeHUS UAN NPOXOXAEHUA BOAbI MEXAY 31eKTpogaMu NPONCXoanT
3/1IeKTPONN3, B pe3ysibTaTe KOTOPOro PacTBOPSAETCH aHO4 U ero MeTann BbIXOAUT B MEX3-
NIeKTPOAHOE NMPOCTPAHCTBO B BMAE MOHOB. Yaule BCero B Ka4ecTBe aHOLA MCMNONb3YIOT
cnnaebl anioMUHUA. MOHbI anioMUHUSA (Kak M Npu 0ObIYHON KOarynsauum) CoeaunHaTCcs
C MOHaMu rugpokcuna n obpasyeTtcs ruapokcmupa antoMmHunsg. lNMpouecc 3TOT MHOrocTa-
OURHBIN, NO3TOMY 06pasyloWwminca ruapokcna anioMmmHmna obnagaet psgomMm CBONCTB, KO-
TOpble MOXHO 00beANHUTb TEPMUHOM BbICOKON XMMNUYECKON akKTUBHOCTU. M0 AaHHbIM
psaja nccnenoBaHU, TMAPOKCUA, MONYYEHHbI 31eKTponn3om, obnagaeT XMMmNYeckom
akKTUBHOCTbIO, B LWECTb pa3 npeBblllaloluelli akTUBHOCTb 0ObIYHOTO ruapokcuaa. 3710
0O3HayaeT, 4To B npouecce xnonbeobpa3oBaHUa KoarynsaHTa, NOJY4EHHOro 3N1eKTPOonu-
30M, O4YMCTKA BOAbl OT B3BELWEHHbIX NpMMecen, coneil LBETHOCTU, MUKPOOPraHn3MoB
NPONCXOAUT HAMHOTO akTuBHee N nnoTHee. K aTomy cnepyet fo6aBuUTb, 4TO B OTAM4YUE
OT 06bIYHOW KOarynsauum B BOAY He [006aBNAIOTCA HENPOAUCCOLUNPOBAHHbIE MOJIEKYIbI
caMoro koarynsHTa - cynbdaTbl - U OHW He nocTynakT noTpebutenio. OTMeTUM, YTO 3TOT
NPOLECC HAa3bIBAETCHA 3N1EKTPONUTUYECKON Koarynsumemn.

Kpome Toro, KaTMOHbI, HAXOAALWMECH B MEXDJIEKTPOLHOM NPOCTPAHCTBE, Npucoenun-
HAOT K cebe MOHbI TMApPOKCKIA, 4TO CONPOBOXAAETCH BbiNageHNEM B 0CaAO0K TMAPOK-
CULAO0B 3TUX MOHOB. ITO U eCTb 3JeKTpoxumMuyeckasa koarynaumnsa. ObpasoBaBlInecs rn-
OPOKCUAbI KaTUMOHOB CTAHOBATCH Kak Obl «LeHTpamMu» naBMHOOOGpPaA3HO HapacTalowen
koarynauuun. Kpome TO0ro, Hannyme 3apsnoB Ha rMAPOKCMAAX B 9NEKTPUYECKOM none
cnocobcTByeT 06pa3oBaHMI0 LLEMOYEYHbIX arperatoB, TakXe YCUNMBAIOWMX MpoLecc
Koarynsiumm npumMecen.

Takum o6pa3om, B OTANYME OT OObLIYHON KOATrynsaLuun, Koarynaunusa, UHULMNPOBAHHASA
3/1eKTPUYEeCcKNUM nonem, npeacrtapnsdetr coboit coyeTaHMe HECKOJIbKMX MPOLECCOB, yCU-
NMBaKLWMX APYr gpyra.

OnekTpodnoTaumsa WMPOKO MCNONb3yeTCcs B MpOLLecCax OCBETNIEHUS U OYUCTKU OT
B3BECEWN pasnnyHbix BUH. [1o rnybokomy ybexaeHunio nccnenoBaTesieli, oHa NpeBoOCXoanT

o06bl4HYO dnoTauuio, 6narogaps 6onee NofHoMy oxBaTy obpabaTbiBaeMblx 06bLEMOB.

OTO CBA3aHO C TEM, 4YTO B MPOLLECCE 3IeKTPONMN3a Ha kaTtoae o6pas3yloTcsd He TOJIbKO
BUAUMBIE T1A30M Ny3bIpbkW BOJOpPOAa (6onee Menkume, 4yem npu oObIYHOW dnoTaumn),
HO M CYOMUKPOHHBLIX Pa3MepPoOB, B Hayane pacTBopsioLULMecs B BOL4E, a B Nocienyolwem
clunakwuwmecs ¢ yganssemMmbelMy B3BECAMMU U APYr ¢ Apyrom. Mpuyem, B oTAnyme ot 00blY-
HOoW dnotaumun, anektpodnotauma ocywectTensgetTcd adpPeKTMBHO HE3AaBMCUMO OT COCTa-
Ba obpabaTbiBaeMoii BOAbI.

Kpome TOro, anekTponnua conpoBOXaaeTCcs BblAeNneHMeM Ha aHoAe Ny3blpbkKOB aTo-
MapHOro kucnopopa, KotTopblii, ABAASACh MOLWHbLIM OKMCAUTENEM, cnocobCcTBYIOT 06€e33a-
paxuBaHunio Boabl. [TpakTUYECKN NPONCXOANT NPOLLECC MAEHTUYHBIN 030HUPOBAHUIO, HO
6e3 npuMeHeHUs annapaToB TNelWero paspsaaa ANg nojaydyeHns o3oHa. Ang ocyuiecT-
BNeHNa anekTpodnoTaumMm B Ka4eCTBE aHOAA NMPUMEHSAIOT 31eKTPONPOBOAHbIE MAanons-
HallMBaeMble MaTepuanbl: yraum, rpadut, OKUCHOPYTEHUEBbLIE TUTaHOBbLIE aHoabl (OPTA),
OKMCHOKOOanbTOBble TUTaHOBble aHoabl (OKTA), TMTaHOBble OUOKCUOAHOMapPraHLueBblie
aHoabl (TOMA) n 1.n. O6GbeANMHEHNE NMPOLECCOB 31EKTPOKOATrynsaLuMmnM n anekTtpodnora-
umn - anektpodnoTokoarynauma - no3BoAnN0 co3patb 3ddPekTuBHbIe yCcTponcTea ansa
OYMCTKM JaxXe CUNbHO3ArpPsA3HEHHbLIX BOA,.

Mpu 9NeKTPOXMMUYECKOM MEeTOo[e pacyeT 3NeKTPUYeCcKMX napameTpoB pexuma
3anekTpoobpaboTKM AO0NXKEH He TONbKO cnocobCcTBOBATL BO3HUKHOBEHUIO B 06pabaThl-
BaeMoli BOAe NpoLeccoB, OCHOBHbIMU M3 KOTOPbIX ABNSIOTCS:

+  3apsaka yacTtuu;
+  OnekTpodopes (ABUXEHNE 3aPAXEHHbIX HaCTUL, B 3N1EeKTPMUYECKOM none);
+  Monapusaynsg vyacTtuy (T.K. caMu HYacTvua NONAPU30OBaHbl N ABAAOTCS UCTOYHMUKAMM

HEOLHOPOAHOrO NOJS, TO HAYMHAETCH NONAPMU3aLNOHHASA Koarynaums);

+ O6pasoBaHWe rMAPOOKUCH;

+  BO3HWKHOBEHME CUN NPUTAXEHUS;
+  [onapusaunoHHaa koarynauus;

+  [OAnnonbHaa koarynauus;

+ [Annonodopes (CMNbHO 3apsaXeHHasa YacTuua ABUXeTCS B 061acTb 60NblIEN NAOTHO-
cTn nonsa, cnabo 3apsixeHHas - B 06/1aCTb MEHbLINA HANPSAXEHHOCTU; cnocobcTByeT
npoueccy aneKkTpokoarynaumm);

+  KOHueHTpauMOHHaa U HeNTpann3aLuMOHHAa Koarynauus;

+ [JOnnonbHas HeoBpaTMmas Koarynsiuuns;

+  MNaHpepomoTOpHasa Koarynaumsa (BO3HUKAIOT CUAbI, CTPEMSALWMECH ocaanTb Aucnepc-
Hble YaCTuLbl Ha NNACTUHbLI 31EeKTPoaa);

+  OnekTpokoarynauus;

+  OnexkTponutuyeckas koarynauusa (none paboTtaeT, Kak reHepaTop Koaryampyoowmnx u
o6e33apaxnBaloLMX NOHOB 1 KOArynsHTa);

+ OnekTpoxmmmyeckas koarynauus;

+  @®nokyndauMOHHAA Koarynaums (No Mepe HakoMJeHUs YacTul, KoarynsaHta uaeT «yna-
KOBKa» MEPBUYHbLIX arperaTtoB (MOHOB - KATUMOHOB NpuUMecen));
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+ Copbuus;

+  OcaxpeHune (obpa3yeTcs cBA3aHHaa AMCNEPCUOHHAA CUCTEMA - OCafKWU);

+  OnekTpoocMoOC (NnepemMeleHne XNAKoh AUCNepCcHO cpeabl NOA BAUSHUEM 3nekK-
TPUYEeCcKOoro nonsa (OTHOCUTENbHO YacTul, ocapka) k anekTpony. [locturaertca 6onee
HM3KOe coAepXaHnue BANCNEPCUOHHON CuCTEME (B 0Caake) AUCNEPCHOW cpeabl.);

+  3dnekTpodnotauus;

+  OTcToli n ap.

Ho n rapaHTMpoBaHHO ynpaBnsaTb 3TUMU MpoLeccamu Mo ONpefeneHHon 3apaHee
pacCYNTaHHONM ynpasnsalLwWwen nporpamme.

Nop BO3aeliCTBMEM YyNpaBASEMOro 3nekTpuyeckoro nons B obpabaTbiBaemoi

BOAE, HapsiAy C OCHOBHbIMW 3NEKTPOXUMUYECKMMU NpoLeccamMmn, N3N0XEHHbIMU BbILE,

NPOUCXOAUT «pOXAeHWe» pagukanoB BoAOpofa M Kucnopopa, paspyweHue (paspbiB)

KJTACTEPOB (coenuHeHU, «CrycTkoB» Monekyn BoAabl). [py aTOM M3 NonocTeil MeXMO-

NEeKYNSAPHbIX CBA3E BbICBOOOXAAIOTCH XUMNYECKNE INEMEHThbI (UX COEANHEHUS) U NOHBI

Kkucnopopaa,

BbicBo6oanBLIMIICA KMCNoOpoA (B AONONHEHUE K Kucnopony, obpasywuwemycs

Ha aHofJe) He TONIbKO HacklWwaeT BOAY MOHAMU KMCNopoaa, Ho 1 SBASETCS OAHON U3 MOLL-

HbIX COCTaBNSOWMX No o6e33apaxnBaHNi0 BOAbI.

dopmupytowmeca B Boge HoBble KJIACTEPbl o6napatotT abCoONOTHO HOBbLIMWU

BO3MOXHOCTSAMMW BCEX CBOUX XapakTepPUCTUK (Tak Ha3bIBAEMOWN «XNU3HEHHON aHepruei»),

a Boja obpaboTaHHas BoAa CTAHOBUTCSH MOLWHbBIM BOAHBIM @HTUOKCUAAHTOM.
BcecTopoHHMe uccnepnoBaHus, npoBefeHHble B BoeHHo-MepguunHckon akagemun

mMm. CM. Kupoea B nepuopg c 1968 no 1985 r.r.,, nokasanu BbICOKY0 3 PeKTUBHOCTb 3NeK-

TPOXMMUYECKMX METOAOB B yAaNleHUn U3 BOAbl NPakTMYeCKM NioObix 3arps3HeHunid, pa-

OVOHYKNNAO0B, MUKpOOPraHuamoB. B 1o xe Bpems 6bina gokasaHa abconoTHas 6e3onac-

HOCTb TexHonoruu n 6e3BpefHOCTb 06paboTaHHOM BOAbI A8 OpraHM3mMa TennoKPOBHbIX

XVWBOTHbIX, @ B fa/lbHENLWEM 1 YenoBeka.

B 1980 r. MuH3sgpasom CCCP 6bi10 faHO pa3pelleHne Ha MCMNoNib30BaHMe MeToaa
anekTpoxummyeckon ob6paboTku Ans nonyvyeHus nutbesoin Boabl. B 1991 r. 6bino pas-
paboTaHO yCTPONCTBO, NPUroAHOE AAd [OOYUCTKM BOOAOMNPOBOAHON BOAbl B ObITOBbIX
yCcnoBuax Nopa HasBaHuem "AkBanoH".

MNccnepoBaHusa, npoBeAeHHble HE3aBUCUMbBIMU U TOCY[AaPCTBEHHBIMU HAaYYHbIMU Na-
6opaTopuaMmn 1 yypexneHUamMun, nokasanu BblICOKYO 3dEDEKTUBHOCTb HE TONbKO [00-
4YNCTKN BOAOMNPOBOAHON BOAbLI, HO U BOAbI, COAEPXALLEN CONM TAXENbIX METaNN0B U psaj,
opraHnuyeckux npumecei, BpeaHbiX ANs 3J0POBbSA.

ANNAPAT «BCN-MEQ»

B HacToswee Bpems HayaT BbiNyCck 6onee cOBepPLIEHHbIX NTpUBOpPOB.
Onsa 6bITOBLIX yCcnoBUin - 310 annapat «<6CJ1-ME/l», no3Bonsowmii B Te4eHne yaca 06-
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paboTaTtb M Noay4nTb 15 N1 BBICOKOKAY€CTBEHHOW NUTLEBON BOAbI.

AnnapaTt 3awuweH nateHToMm Poccuiickon depepaumm n mmeeTt Bce HeobxoauMble
ceptudukatel. C uenblo onpepeneHns xapakTepucTUK MUTbEBOWN BOAbI, MOJY4YEHHON
nocne o6paboTkun yctaHoskoin «bCJ1-ME/[l», npoBefeHo 60/bliOe KOIMYECTBO 3KCNepu-
MEHTOB.

OcHoBHble oTnunyuns «bBCJI-ME[» oT paHee pa3paboTaHHbIX CUCTEM OYUCTKWU MUTbE-
BOW BOAbI:

+  be3amembpaHHbI 9NeKkTpoNus;

PacTBOpuMBbIN aHOL C LEeNblo YMEHbLIEHNS NpoLEecca OKUCNEHUS BOAbI;

+  OkucneHue matepuana aHoga napannefibHO C NPOLLECCOM OKUCNEHUS OpraHnyeckmnx

COEANHEHWNN;

+  MouwHble aHTUOKCUAAHTHbBIE CBOMCTBA 06paboTaHHOW BOAbI.

Ha cxeme 2 npepncraBneHbl NpoLecchbl B3auMOLeNCTBUA BOAbI U OpraHu3ma 4enose-
ka. Yenosek - 910 Xxmakas 6Guonornyeckas cpena.

Ha MunkpoypoBHe cTpykTypa 6Monornyeckon cpenbl (Mo ynpouw,eHHON cxeme) - 3TO
KNIeTKN 4eN0Be4YeCckoro opraHnsama, cocToswme n3 Moneky, Kotopble, B CBOIO o4yepenb,
npeacTaBAsioT rpynnbl aTOMOB, BOKPYr SAEP, KOTOPbIX Ha COOTBETCTBYIOLWMUX YPOBHSAX
nepemMeLanTcsa 3N1eKTPOHbl. TU MUKpoYacTuLbl 061afaloT 3NEKTPUYECKUMU U UHBIMA
BMAaMu nonen B COBOKYNHOCTW Ha3biBaeMbix 6uononem. Blammopencteue 6uononen
3TUX MUKpOYaCTUL, cknagbiBascb mexay coboii B eanHoe none, obpasyet 6uonone ye-
noseka. Jlio6oe HapyweHne B3aumMoaencTena (nopesabl, ywmnbbl, NnepenomMbl, CMELLEHMNS,
BHYTPEHHMWE NPOLECCH B OpraHname u T.4.) paspylwaeT, (nepepacnpenenser) CTPyKTypy
Mukpobuononen n 6uononsa B uenom, ocnabnaa 3awWMLEHHOCTb YEIOBEYECKOro opra-
HU3Mma.

M3 wKonbHOro kypca M3BECTHO, YTO B 3aBMCMMOCTU OT BO3pacTta OGuonoruyeckas
cpepa yenoseka ~ Ha 90% (B monopocTn) n ~ Ha 70% (K cCTapoCTW) COCTOUT M3 BOAbI.

Bona siBnsietcs y4aCTHUKOM [pPOLLE€CCOB:

+  BblBEAEHWA U3 OpraHnama Coneu u Wnakos

+ o0OHOBNEHMSs cocTaBa KPOBWU (He pexe 2-x pa3 B roay)

+ paboTbl OpPraHoOB U CUCTEM

* NOAAEPXaHWSA TOHYCA KOXW W T.4., N, ECTECTBEHHO, COCTOSHNE 4YE€10BEYECKOro opra-
HM3Ma onpefenseTcs COCTaBOM TO BOAbl, KOTOPYIO OH NoTpebnaeT B BUAE NULLN U
HaMnWTKOB M KOTOPOW NOMb3YeTCHA B KA4ECTBE TMIrMEeHNYeCcKoro cpencraa.
MHbIMK cnoBamMu, ecnn BoAa NepeHachiluieHa Pa3fiMYHbIMW NpUMecamMu, To oxuaamn

3TV npumecy oBHaAPYXUTb B CBOEN KPOBMU, B KJIETKAX U MEXKNETOYHbIX CBA3SX, cycTa-
Bax, KOCTAX U T.4. B BUAE TPOMOOB, 6GNFWEK U OTIOXKEHUSA LWNAKOB TeX UAM MHBbIX CONENn,
B BUAeE Aps6n0oCTM KOXN, B MPOrpeCCMPOBAHNM NOPaxXeHHbIX 60NE3HAMMN Yy4aCTKOB Op-
raHusma.

Ecnn B BoAe He xBaTaeT cosein (61m3ka K BOAE ANCTUNNIMPOBAHHOW MW TAaKOBOW SB-

nseTcsa) , TO BOCNONHATbL COCTaB CoNen Boaa 6y,qu 3a cyeT Hawen 6Guonormyeckom cpeabl
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(M3 KpOBU, KNIETOK, MEXK/1eTO4YHbIX CBSA3€il, CycTaBOB, KOCTeW 1 T.4.), TEM caMbiM ocna-
6naet ee, pazbanaHcupyeT Hall opraHnMam (njaoxas KPoBb, 60Mb B KOCTSAX, CycTaBax, Aps-
610CTb KOXW, NIOXWUe aHanu3bl U T.4.) U NPUOANXAET OPraHnu3mM K 60NEe3HAM.

Ho n aTo euwe He Bce 6epnbl.

B opraHuame 4yenoBeka, X04eT OH 3TOr0 WAM HET, Noja BO3AENCTBUEM TeX UM UHbIX
¢dakTopoB (Ha cxeme 2 - «OCHOBHbLIE COCTaBNAOWNE COCTOAHNA Halwero «He3gopoBbA»)
obpasyTca rpynnbl aTOMOB (Tak Ha3biBaeMble «CBOOOAHbIE paaukanbl»). Haxonsice B
XNAKOW GUONOrMYyeckon cpene U B3auMOLENCTBYS C YENOBEYECKUMU KneTKkaMu, «CBO-
6oAHble paaukanbl» cTapalTcs 3axBaTUTb (MPUCOEAUHUTb K cebGe) M3 MONeKyn 3Tux
KJIETOK 3/1IeKTPOHbI. Takoi 3axBaT BeAeT K MOBpeXAeHUto kneTku. Mockonbky peakuus
uenHas, knetka ocnabeBaeT, 4TO BeAeT K HepoMoraHuio (6onesHun) opraHuama, K Hapy-
WeHNo aHepreTukn Gnuonona yenoseka.

B0O3MOXHOCTb 3alUTUTb KNETKY Cylw.ecTByeT. PekoMeHAYIT NpUHUMaTb aHTUOKCU-
naHThl (BUTamMuHbl C, E, ceneH, 6eTakapatuH, mukpornaputH, OML, - onnromepHbie npo-
aHTOUMaAHWAbI), KOTOPble JIeErko OTAA0T CBOM 3N1EKTPOHbLI "CBOOOAHBIM pagukanam” u
HenTpanuayloT nx. Bce Gbl XOPOLWO, HO MPU 3TOM @aHTUOKCUAAHTLI CaMK MpeBpalalnTcs
B "CBOOOAHbIE paaukanbl” ¢ npucywmumMmm "cBob60oaHbBIM pagmkanam” CBOMCTBaMMU.

MoOXHO N kNneTky 3aWwnTNTL 60Nee Ka4YeCTBEHHO?

Ons oTBeTa Ha 3TOT BONPOC PAaCCMOTPUM HEKOTOPbIE CBOWNCTBA XNAKOW Bbuonornye-
ckow cpepnbl (cxema 3).

AHanusupys cxemy 3, npuxoguM K BbIBOAY, YTO AJs NOAAEepPXaHus 3[A0POBbsl Ha
AOJDKHOM YpPOBHE JXXesartesibHO UMEeTb:

- pH (KMCNoOTHO-WeENO4YHOI BanaHc) HelTpanbHbIM UK cOanaHCUPOBAHHO-LLLENTOYHbIM.
MPUHATO, YTO 3TO COOTHOLWEHNE AOMKHO ObITb Nopsiaka 6-9. Mpu TakOM COOTHOLWEHUN
opraHn3m cnocob6eH K CaMOBOCCTAHOBJ/IEHMIO.

- OB (OKMCANTENBHO-BOCCTAHOBUTENbHbLIA NOTEHUMAN) MAaKCUMabHO MUHYCOBbIX
3HayYeHun. Mpun 3TOM akTUBHO paboTalT 3aWUTHbIE PYHKLUN OpraHmamMa.

Ha cxemax 4, 5 n 6 npeacTaBieHbl XapakTePUCTUKN pe3ynbTaTOB aHanmM3a BOAbl Nu-
TbeBOW, NOJIYYEHHON METOLOM 3J1eKTPOXMMUNYECKON 06paboTKM C MOMOLLBIO YCTAHOBKM
«BCJ1-MEZl» no 3amepaM, NpoBeAEeHHbIM B CNeLnann3npoBaHHbix 1abopatopuax.

Ha cxeme 5 B «Tabnuue HaNnUTKOB» BUAUM:

- 3HauyeHusa pH nonyyeHHON BOAbl COOTBETCTBYIOT BeNNynHe 6,8 - 7,5 (HenTpanb-
Has cpefja C COOTBETCTBYIOLWNUMN 3TON Cpefe npekpacHbIMN BO3MOXHOCTAMN OPraHns-
Ma - cM. cxemy 3.)

- 3HauyeHusa OBI cooTBeTcTBYIOT MUHYC (-300 - 400) B nepBble cCyTkM U MuHyc (-100
-130) Ha BTOpbIE CYTKWN MO NOJYYEHUN NMUTLEBON BOAbI C MOMOLWbIO ycTpoincTtBa «BCJl-
ME[», nony4mnuM npekpacHO CTPYKTYPUPOBAHHYIO MUTbEBYIO BOAY, CMOCOOHYIO
HenTpannu3oBaTb peakyuunio obpasoBaHng "cBoOOAHBLIX pagukanos”.

Takum o6pa3om, NonyyeHHas NUTbeBas BoAa NO CBOMCTBAM NoghepxaHuna n BoccTa-
HOBNEHMSA OpraHn3mMa 4enoBeka Ha AONIXHOM YPOBHE 3HA4YUTENbHO NPEBOCXOAMUT BCE
M3BECTHble HanuTku ("Tabnuua HanUTKoOB", cxema 5), paxe Takme, Kak MOPKOBHbIN COK U

COK NMPOPOCLUEN MWEHULbI.

BoipepxnBaeM nuM Mbl 3asiBNeHHble paHee TpebGoBaHusa K NuTbeBOW Bome? lNpoa-

HanM3npyem cxemy 6.

1. NMnTbeBass Boma, nonyyeHHas nocne ob6paboTkm ycTporictBom «bCJI-MEL», ONOBPO-
KAYECTBEHHA, BVOJTOTMYECKWM MOJTHOLLEHHA. Ee nokasaTenu, He3aBUCUMO OT
BOAbl MCXOAHOWM, HaxoAATCA B pamkax nokasartenen MAK, yctaHOBAeHHbIX [0CCaH3-
nupHansopom Poccun.

2. MutbeBaa Bopa, nojlyyeHHas nocne o6paboTkm ycTporictBoM «BCJI-MEL>» SMNULE-
MUONOIMMYECKWN BE3OMACHA. laxe npu kKOoHUeHTpauum B 1 M BOAbl 3apaXeH-
HOM GY/NIbOHHOM KyNbTypbl B konuyecTBe 7-107 (CeMbAECAT MUNINOHOB),

Ha BbIXOJE YCTPOWCTBA NonyyYyaeM BOAY, NPUTrOAHYI0 AN NuTbs. O MEHbLINX KOHLLEH-
TpaLuusax rOBOPUTb HE NPUXOQNTCS.

3. Bona BUMOJIOTMYECKWN AKTUBHA. CopepXuT MHOro Kkumcnopopa, Heobxoammoro
ona paboTbl KMIWEYHO-XEeNya04HOro TpakTa. MNpn npekpacHblx nokasatenax pH, co-
nepxuT 6onbloe
KOJINYECTBO 3NEKTPOHOB, CO BCEMMU BbiTEKAOWMMM KX 3TOro 06CTOATENLCTBA BO3-
MOXHOCTSIMW BOAbl B MiaHe NogfnepXaHus 3nopoBbs yenoseka. O6nagaeTr MOLWLHOMN
OMO03HEPreTUKO, B pasbl NpeBbiWalowein 6MosHepPreTnky BOAbl NCXOOAHOMN.

4. Vicnonb30BaHMe NUTbLEBOI BOAbl C XapakTepMUCTUKaMu, N3TI0OXEHHbBIMU Bbille, AnA
NPUroTOBNEHUS NEeKAPCTBEHHbIX (N1e4ebHbIX) CMeCel, HECOMHEHHO, LOJIXHO CNo-
cob6cTBOBATHL MOBLIWEHWIO 3D PEKTUBHOCTN TEPANEeBTUYECKUX BO3AENCTBUIA.

5. Ypansiemblin «wnam» (rpsi3b) SBASETCA NpekpacHblM yooObpeHUeM 1 He HyXJaaeTcsa B
yTunnsaunn. bnosHepretuka «wnaMa» pe3ko oTpuLaTesbHa, 3HAYEHUS BEIUKMN.
Mo>xem nn Mbl 3arpyxaTb cebs TakMM «1eKapCTBOM»?

Henb3a He OTMETUTb, 4TO NPU BLICOKOM Ka4yeCcTBe MPUIrOTOBJEHHOW BOAbLI CaM NpPo-

LLECC MPUTrOTOBJIEHNA KOHTPONMPYEM, HaAEeXeH, NPOCT B 0OCNY>XNUBAHUMN.

BbiBOA:

MuTbeBaa BoJa nocjae o4nucTku yctponcteom «bCJI-MEL» yHukanbHa un cbanaHcupo-
BaHa N0 MUHeEpanbHOMY COCTaBy, COOTBETCTBYeT BceM TpeboBaHuam MAK MoccrtaHpapTa
Poccuun, obnapaet npekpacHelMu nokaszatensmu pH n OBI.

910 cnocobcTByeT nMpoueccamM CaMOBOCCTAHOBIEHUS OpraHu3dma, MexkKJeTOYHOMY
0OMeHy, BbIBELEHMIO U3 OpraHu3mMa BpeHblX Bel,ecTB, 0OHOBNEHMWIO COCTaBa KPOBMW,
npovcxoaswero y

yenoBeka Kaxable nonroga, NnogAepPXaHUI0O TOHyca KOXK 1 Ap. npoueccam, Hanpas-
NIEHHbIM Ha nopaepXaHue 4YeTko paboTbl OPraHOB M CUCTEM YENOBEYECKOro OpraHuna-
Ma.

Yenosek Ky3HeL, CBOEro 340poBbsa. EMy pewatb Kakyt BOAY NUTb U KakKMMKN MeToAa-
MU OYMUCTKM ONS NMONYYEHUS NMUTLEBON BOAbLI NONb30BATHLCHA NN BooOLWE HE NONIb30OBATh-
CS HUKAKNMU.

ABTOpbLI CBOW BbIGOpP caenanu B Noab3y MeToda, cnocobeTByowero npodunakTmke
300pPOBbSA, METOAA INEKTPOXUMUYECKON OYNCTKMN BOAbI.
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B ngononHeHune:

M3 nuyHbIX HabNooEHNIA 1 ONPOCOB MOXHO YTBEPXAATb, 4TO MOJSly4eHHas Boja:
. Obnapaet npekpacHbIMWU BKYCOBbIMWU KayeCTBaAMMU.
. MMpekpacHoe MOYeroHHOe cpencTBo.
. BecnoBOpPOTHO NUKBNANPYET U3XOTY.

B ow N o

Hacebllwaetr nomeweHne, B KOTOPOM B AaHHbLIA MOMEHT paboTaeT yCTPONCTBO OYMUCT-

KW BOAblI, 030HOM B NPeKpacHbIX KOHLEHTpaunax.

5. CnocobcTBYyeT pa3pyweHunto 3yOHbIX KaMHeN.

6. MpepnoTBpawiaetT pa3BmuTve NOBOYHBIX SBAEHUA NPU COBMECTHOM ynoTpebneHnun
NIEKaApPCTBEHHbLIX POPM M BUTAMUHHbIX CPEACTB, T.K."MOBOYHNKN" (NpaKTUYECKN
"cBoboaHble pagukanbl") BOOOW HEWTPAnn3yloTcs.

7. 3amennsier pasBuMTMe npocTaTtuTa.

8. AKTUBU3NPYET MblILLEYHbIE TKAHW, YTO HEMAJIOBAXHO MPU NOArOTOBKE CMOPTCMEHOB,
COTPYOHWKOB CUNOBBLIX CTPYKTYP U MUHMUCTEPCTBA NO YpEe3BblYANHBLIM CUTYaLUSAM.

9. AKTUBN3NPYET MEXKNETOYHbIE CBA3M HE TONbKO MbILWL, HO U KPOBU, XpSALLEN, KO-
cTel, MO3ra, CBSI30K..., YTO CYLLECTBEHHO AJI TBOPYECKUX U HAYYHbIX PAaOOTHMKOB.

10. WcknioyaeT annepruto Ha Boay.

Takovi 3a¢dekT or ynorTpebrneHuss [oOcTUraeTcss Tem, 4YTO o4 BO3AEWCTBUEM
3J/IEKTPOXUMUYECKONW 006paboTku CTPYyKTypa MoOJIeKy/nl Boabl u3meHsierca. Bopga
npu 3TOM npuobpetaeT creapyroLne yHUKaJlbHble CBOMCTBAa:
1. Bopa pobpokayectBeHHa. C6banaHcMpoBaHa No MMHEPaZbHOMY COCTaBY COJIeN AaH-
HOTrO KOHKPETHOro pernoHa. M3 Bogbl BoiBOAATCHA U yaansiiotca BCE BpenHbie onsa
300POBbSA YesiloBeKa NPUMECU U XUMUYECKME BEWEeCcTBa, B TOM YUCIEe CONU TAXENbIX
MeTansioB, pagnoHyknuabl. NMonesHble AN XU3HEOLEATEeNIbHOCTM YesNloBeka Belle-
CTBa B KOHLeHTpauwuax, cooTsetcTBylowmx BCEM Tpe6oBaHusam [occTaHpapTa
(CaHanuagHap3opa) Poccum B OUYULLLEHHOI BOAE OCTalTCH.
2. KucnoTtHo-weno4yHon 6anaHc - pH o4ynweHHOW BOAbI, XapakTepuU3yoLWwmnin aHepruto
BOAOPOAA N YPOBEHb €r0 aKTUBHOCTU, BCerga HeTpaneH. Boaa xe ¢ HeliTpanbHbIM
pH, cnoco6¢cteyeT CAMOUCLIENIEHWNIO oprainama, a UMeHHO:
+ MpoTnMBOAENCTBYET POCTY M Pa3BUTUIO GONE3HETBOPHLIX BaKTEepPUii;
+ AKTUBN3NPYET MEXKIIETOUYHbIA 0OMEH, 4TO cnocoBCTBYET yayyweHnio paboTsl
MO3ra, OpraHoB M CUCTEM 4YeoBeKa;

+ AKTnBn3npyeT paboTy CUCTEM BbiBEAEHUS U3 OpraHn3ma BpeaHbiX BELWECTB, KaM-
HeW, WNakoB, MOKPOTbI U T.A4.;

+ HacbluaeT KpoBbHEOOX0OANMBIMUY NONE3HLIMU BELWEeCcTBaMN U KNCNOPOOOM;

+ O6HOBNAET COCTAB KPOBU (HE MeHee 2-x pa3 B rofly), MeXKneTo4Hble CBSA3M (B T.4.
Mo3ra);

+ MoppepXnBaeT TOHYC KOXMK U T.4.

3. Hannuue BOOOpPOAHON cCOCTaBAsiioOWENW CMOCOOCTBYET MEPEMELLEHMIO U  Kaye-
CTBEHHOMY nepepacnpefesieHnIo NOToKa 3NEeKTPOHOB B XUAKOW GMONOTrnYeckom
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cpene (B opraHnamMme 4yenoseka), 4YTO sBAAETCS NokasaTesieM B3aMMOLAENCTBUS
knetok - MOOOEPXAHUE XN3HW.

4. TOBEPXHOCTHOE HaTsXeHMe cnocoBCTBYET HE TONIbLKO ObLICTPOW TPAHCNOPTUPOBKE
NUTaTeNbHbIX BELLECTB HENOCPEACTBEHHO B KPOBb, KNETKU, KNEeTKN MO3ra, HO U Bbl-
BEAEHNI0 N3 OpraHn3mMa TOKCMHOB.

5. ATOMapHbIA KUCNOPOA B FPOMaAHbIX KOHLEHTpaLMAX, o6pasylowmnincs B Boage noj
BO34EeNCTBUEM 3NeKTpoxXmummyeckoin o6pabdoTku, obnagaetr MOWHbIM aHTUbGaKTe-
puanbHbIM BO34EWCTBMEM, a Bblaensembln npu pabdote yctponctea O30H (4acTo
3anax ero nyTalT C 3anaxoMm xJiopa) NpekpacHo oynwaeT nomeweHne. Kpome Toro,
BAbIXaHWE 030Ha NMPM PecnMpaTopHbIX HEJOMOTraHNAX cCNOCOBCTBYET 3aMeNeHNI0
M, B KOHEYHOM cyeTe, M306aBNEHNI0 OT TaKUX HEAOMOTraHun.

6. bBuosHepretTuka BOAOMNPOBOAHOW BOAbI, Kak MpaBuUNO, HE MPEBbIWAET BEIMYUHbI
15-20 cMm. Mocne 06paboTkM 3NEKTPOXUMUYECKUM MEeToaAoM BnuoaHepreTuka aTon
BOAblI BO3pacTaeT 8o 4 - 6 meTpoB! KakoB 3apsig oNns ynyyweHuss napameTpoB 6mo-
nons yenoseka?! MNMpu 3ToM 6GMOaHepreTmka yoansemMoro wnamMa TakxXxe Benvka u
cocTaBnaeT 4-6 MeTPOB, HO yXe CO 3HAaKOM «MUHYC»! W BOT Takylo COCTaBASIOLLYIO
rpssm Bbl 3arpyxaeTte BHYTpb cebsi npakTuMyeckum exenHeBHO. Takmm obGpasowm,
Mbl OOHaPYXWUAN OAVH U3 MOLWHEWWNX NCTOYHUKOB HAWMX HEJOMOraHuii, a, BO3-
MOXHO, 1 6one3Heli. Bce notomy, 4To wnam (rpsi3b) He 4TO MHOE, Kak NPUMeECH,
XUMUYECKNe BeL,eCTBA M OpPraHMyecknme COeLUHEHWUS, MPUCYTCTBOBABLIME B UC-
XOLHOW BOAe A0 06paboTkM, n aBCONMIOTHO YyXAble (BpeAHble) HaWeMy OpraHu3my.
Bo3moxxHocTamu Hawelr ycTaHOBKu Bbl un36aBute opraHuaM OT TaKoro
«yBoOpeHns».

7. OKNCNUTENbHO-BOCCTAHOBUTENbHLIA noTeHumnan - OBI, aBnsowmnincs nokasaTenem
Hanmyma kKonmyectBa CBOOOAHBLIX 3NIEKTPOHOB B XWMAKOW Guonormyeckoin cpepe,
orpomeH («-300» - «-400» n 6onee). Tako nokasatenb ypoBHs OBIl cooTBeTcTBYeT
Hannyuio B o6paboTaHHOW BOAe nNopsAKa AEeCATKOB TPUJINMOHOB CBOOOAHbLIX (ru-
OpaTUPOBaHHbLIX) 9N1eKTPOHOB!

lNpumeyarHne: KoHeuyHass BeNMYMHA 3TOr0 nokasatens onpepnensercs, B TOM 4yucne, u
aTMocPepHbIMU ABNEHUAMN B MOMEHT 06paboTku Boabl. OHa ocobeHHO Benuka, ecnu
06paboTka BOAbLI MPOU3BOAUTCS BO BPEMSA MArHUTHbLIX Oypb.

Bopa ¢ Takum orpomMHblM ypoBHem OBIl («-300» - «-400» 1 6onee) xapaktepuadyeTcs
MOLWHBLIMWU 3aWNTHBIMU GYHKUMAMKN. YNoTpebneHne ee cnocobCTBYET BOCCTAHOBUTENb-
HbIM MpoueccaM, Tak Kak MPOUCXOAUT HelnTpanmaauma mMunamapnoB «CBOOGOAHbIX pa-
aonkanoB» (NOCTOSSHHO 06pa3ylWmMxcs B OpraHM3aMe 4esoBeka HE3aBUMCUMO OT Hallero
XenaHus) TpuanmMoHamMu (B Hawewl BoAe) CBOOOAHbBIX (FrMApPaTUPOBAHHbLIX) 3NEKTPOHOB,
KaTUOHOB U paaukanoB Bogopoaa( peakuuu TMon-aucynb@ua-tnon).

Mo nokasaTtento yposHa OBIl, o6paboTaHHasa C MOMOLWbIO 3IEKTPOXMMMUYECKOr0o Me-
TOoOa BoAa, HA Heckonbko nopsakoB (ot 1 000 go 10 OO0 pa3) NnpeBOCXOAUT BCE U3BECT-
Hble HANUTKWN, B TOM YNCJIE MOPKOBHbI COK U COK MPOPOCLUEN MWEHULbI.

BCN - BYADLTE CUACTNBDbI, Atoan!



Mokasatenb yposHa OBl BogonpoBOAHOW BOAbI, KAk NpaBuio, konebnetca B npeae-
nax ot +140 po +200, 4TO COOTBETCTBYET HAaNMyMi0 B BOLONPOBOAHON BOAE nmopsagka
[EeCATKOB ThiCAY CBOOOAHbBIX (FrMAPaTUPOBAHHbLIX) 31EKTPOHOB (M 3TO-TO HA MUAANAPAbI
«CBOOOAHbIX pafukanoB» B opraHunadme yenoseka!) NMpu HENOHATHbLIX KOHLEHTPALUAX B
BOLOMNPOBOAHON BOAE Pa3/IMYHbIX MPUMECEN, XUMUYECKUX BELECTB M OPraHnyeckux
COeMHEHUN OAaHHYI0O BOLY B CbIpOM Buae ynotpebnaTte He pekomeHayeTcs. Bopga nog-
NEXNUT KUNAYEHUI0O HE MeHee 3-5 MUHYT.

Mpu kmnadyeHumn nokadatenb OBl nmeeT TEHAEHUUIO K PE3KOMY CHUXEHUIO, @ Npu
ONINTENbHOM KUNSAYEHUUN (3-5 MUHYT) - K CHUXEHUIO B LECATKN ThiCAY pa3, T.e. CBOOOAHbIX
(rmapaTupoOBaHHbIX) 31€KTPOHOB B JAaHHOW BoAe He byaeT. MHbIMK cnoBamu, ynotpebne-
HWEe KMNA94YeHOW BOOAONPOBOAHOW BOAbl (C 3aBapkoit nnn 6e3) KOMPOPTHO, HO, B NnaHe
noafepXaHusa Hawero 340p0oBbs, 6ecnonesHo.

Halwy BKYCHYIO BOAY, NPUTOTOBMEHHYIO 9IEKTPOXMMUYECKMM MeTOA0M, fobpokaye-
CTBEHHYIO, MOJHOLEHHYIO MO BMONOrM4YeCcKOMY COCTaBy AAHHOrO PEervoHa, HacCbIWEH-
HYIO aTOMapHbIM KMCNOPOAOM (MO €BPONENCKON TEPMUHONOIMUU - «<KUCTIOPOLAHBLIN KOK-
Telnb»), C MOLWHOW BUOIHEPTreTUKOM, HENTPANIbHYIO MO KMCAOTHO-LWEN04YHOMY BanaHcy,
C npekpacHbIMKW nokasatenamu ypoBHs OBIl, Mbl pekomMeHayeM ynoTpebnaTb B CbIPOM
BMUAE M KaK MOXHO 4Yauwe. KnnayeHune, npuyem He 6onee yem no 95° - 96°C (nerkoe no-
ABNEHNE Ny3blPbKOB), YXXe& NMPUBOANT K CHUXEHUIO BO3SMOXHOCTEN Hallel BOAbl B COTHU
pa3. Ho maxe npu TakoOM CHUXEHUN BOJA MO CBOMM XapakTepucTmkam octaetca 6nmska
K XapakTepucTukam CBEXENPUroTOBIEHHOIO MOPKOBHOMO COKa.

MeiTe Hawy BOAY, XenaTenbHo, 6e3 kuna4yeHns n Bbul npuBeneTe CBO OpraHu3m B
06pa3uoBbIi NOPAA0K.

3apanTte cebe pUTOPMYECKNN BONPOC: MOXHO I UCNOAb3Ys GUALTP (HEBAXHO KakKom
KOHCTPYKLMWKN) NOAYYUTb MUTbLEBYIO BOAY C TAKUMWU YyAOOEUCTBEHHbIMU U ne4yebHbIMU
cBoMcTBaMun?
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BOOA UCLUENYET, JIEKAPCTBA YBUBAIOT

MpakTMK MMPOBOrO YPOBHSA B 061aCTM yCTPAHEHUS NEPBONPUYMH TEX UM UHBIX BO-
nesHen, nokTop MeauunHbl @. batmaHrxennax B kHure «BOOA UCLENFAET, JIEKAPCTBA
YBNBAIOT» oTmeuaer...

Ona Toro 4ytoObl 3a9BUTb O HEXBATKE BOAbl, HEJIOBEYECKMNI OPraHn3mM ncnonb3lyeTt
YyeTblpe BMAa CpPencTs:

M BOCNMpMHMUMaemsble olWyLleHnd

+  nporpamMmbl 60pb6bl ¢ PU3NONOTrNYECKON 3aCyXON

+  aBapwuiHble cuUrHanbl

*  OCJIOXHEHUS CTONKOro 06e3BOXMBAHNS.

BocnpuHumaembie OWyLeHNs HefoCcTaTka BOAbl BKJOYAIOT: YCTanoCTb, KOTOpas He
ABNAETCHA CNEACTBUEM HAMPSAXEHHbIX YCUAUA (HAanpuMep, OWYLULeHNEe Xaxabl N0 yTpam,
KOorga BaM He XOo4eTcs BCTaBaTb C nocTtenu). becnokoncTeo, BO3OyXaeHNe, pasapaxu-
TEeNbHOCTb, Aenpeccus, 6ecCCoHHMLA, TAra K ra3upoBaHHbIM HANUTKAM, ankoro u gaxe
K TSXEeNnblM HAapKOTUKaM, a Takxe 00S3Hb OTKPbITbIX MPOCTPAHCTB - 3TO AANeKko He BCe
peakumm Mo3ra Ha NnpobnemMbl C COXPaHEHUEM N perynaumen soabl.

B cnucok nporpamm 60pb6bl C pU3NOJIOrNYEeCcKor 3acyxoi N pacnpefeneHns pecyp-
COB BXOAAT: 3anop, anfnepruum, actma, runepteHsus, guabet Il Tvuna 1 ayTOMMMYHHbIE 3a-
6onesaHMns.

ABapuiiHble CUrHasbl: K YUCNy HEOABHO MPU3HAHHbIX CUTHANIOB PErvoHanbHON Xax-
Obl OTHOCATCS: u3xora, peematongHele 6011 B cyctaBax, 601b B CNMHE, MUTPeHb, 60K
npu KOAMTe (BOCManeHUn TOACTON KnwkKn), pubpomumanruyeckne 6onm (60nm B MblilLax)
M aHTMHO3HblEe 60K (NpU CTEHOKapaum)

Oc/I0)XHEHUs1 CTOMKOro 06e3BOXMBaHUS BeCbMa pPa3HOOOpa3Hbl U BKJOYAKOT: OXU-
peHune, remoppoi, o06pa3oBaHne XONECTEPMHOBLIX ONFLIEK N MOpaxXeHne apTepuit, gua-
6eT | TMna, a TakXe cCepbe3Hble HEBPONIOTMYECKME pacCTponCcTBa, Takne kak 60nesHb
Anbureimepa, 6one3Hb MNapkMHCOHA, paccesHHbIN ckNepod, HeBpuUT, Gnedbut (Bocnane-
HUe BeHbl), NMMPOMbI (Onyxonn nuMdaTNYEeCcKOW TKaHn), pas3Hble BUAbl paka U MHOrume
apyrue.

OCHOBbIBAsICb HA TOM, Kak pa3Hble OpraHbl CUFTHANM3UPYIOT O HEXBATKE BOAbLI, MEAUKN
nooenunn 4yenoBevyeckoe Teno Ha chepbl MHTEPECOB MHOTOYUCIIEHHBIX Y3KUX cneunanm-
cToB. NpencTtaBuTeny Kaxaomn U3 9TUX rpynn MCNonb3yT COOCTBEHHbIE MPUEMbI UCCne-
[OBaHWI B pamMKax CBOEN «BOTYMHbI». DapmaleBTUYeckas MHAYCTpUS B3sasia Nof CBOe
KPbINO TepaneBTOB M 3aHMMaeTCcs pa3paboTKOl NekapCTBEHHbIX NpenapaToB Mpeumy-
LLeCTBEHHO ANa 9TON o6nactn MeauLUMHbl. BOT noyemMy korga curHansl 06e3B0OXMBaAHUSA
nocTynatT n3 6osee 4yeM OAHOrO OpraHa WaW 4acTu Tena, nauueHTa 3acTtaBnsioT obpa-
LaTbCA K MHOTOYUCNEHHBIM CeLManmcTamM, Kaxablhi U3 KOTOPbIX 3aHUMAETCS NEYEHUNEM
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cnMnTomMa, COOTBETCTBYOLWEro ero yskomy npodunio. B pe3ynbTaTte 4YenoBeky NnpuxognT-
CA NPUHUMATb MHOXECTBO pa3HbIX TabneTok n nponTn Maccy ne4yebHbIX npouenyp, 4to-
Obl YCTPAaHUTb OOHY O6LLlyIO NPNUYNHY BCEX 3TUX CUMNTOMOB - 06e3BOXMBaHUE.

B0OJib B [NOSICHULIE

Cneuunduka: 601b B MNOSACHULE W aHKUNIO3HbLIK apTPUT MO3BOHOYHUKA ABNAKOTCSH
npu3HakamMmun HexXBaTKM BOAbl B MO3BOHOYHOM CTON06€ U MO3BOHOYHbLIX LIUCKAX — BOAHbIX
noaywkax, NnoALepPXMBalOLWNX BEC Tena. OTU COCTOSHUA CRefyeT ieunTb YBENNYEHUEM
npuema BoAbl — cnocob neyeHnsa 6ecnnaTHbli, HO 3aTO O4eHb 9P PEKTUBHBIN.

OCnoXHeHUsa: 0TKa3 Npu3HaTb apTPUT U 60Nb B NOSACHMLLE NPU3HaKamMn o06e3BOXN-
BaHUSA B CYCTaBHbIX MOMOCTAX OpraHn3ama 1 NonbiTKWU NIeYUTb UX, Kak gpyrmve 60ne3Hu, ¢
nomouibio 06e360nnBalOLWLMX, MaHyanbHON Tepanuu, UrnoykanbiBaHUsS U, B KOHEYHOM
NTOore, XMPyprnyeckoro BMelwwaTenbcTea NPUBOAAT K AEFreHepPaTUBHOMY OCTE0apTpuTy,
npu KOTOPOM OTMUPAIOT BCE XPSALLEBbLIE KNETKN B CcycTaBax. ITO NpuBoOAUT K gedpopma-
LMK NO3BOHO4YHMKA U AedopmMaLmam CyCTaBOB, HTO MOXET cAenaTb YenoBeka MHBANWN-
nowm. lMoxanylicta, umelite B Buay: 06e36onuBaloLLMe nekapcTeBa Bbi3blBAOT ONacCHble
ON9 XWU3HN OCNOXHEHNS.

CTEHOKAPAOUSA

Cneuunduka: cteHokapamyeckue (aHrmMHo3Hble) 6onn B cepale — 3TO NPU3HAK He-
XBaTKM BOAbl B 06NnacTy aHaTOMUYECKOol ocu «cepaue-nerkne». Mx cnegyeT neynTb yBe-
NIVYEHHBIM MPMEMOM BOAbl 0 TEX NOP, NOKa NauueHT He n3baBuTca oT 6ONM N He nepe-
CTaHeT 3aBUCeTb OT fiekapcTB. Jlyylwe BCero NpoBOAMTb KypC JieyeHus nog Hab6nwope-
HMeM Bpaya. Bnpoyem, Boga ABNAETCA €CTECTBEHHbIM NEKapPCTBEHHbIM CPeaCcTBOM ANa
nevyeHna cTeHokapauu.

OcnoXxHeHuna: korga o6e3BOXMBaAHME OOCTUraeT TakKoi CTeneHu, 4TO 3acTaBngeTr
CepAeyHY0 MbilLy NOChiaTb aBapuitHble CUrHabl, 3TO MOXET CTaTb CMepPTesSibHO onac-
HbIM M3-32 BO3HMKHOBEHUS Takux npobnem c cepaueM, kak cepaedHble NPUCTYMbl, 3M-
6onnyeckne 3aboneBaHus, UHCYNbT, TMNEPTEH3NdA, napanuy cepaua, a Takxe 601e3Hu
noyek, yxyalWeHUs pacnpeaeneHns KMcnopoaa, OTEKOB U MHOTUX APYTUX.

MUWUIrPEHb

Cneumbuka: MUrpeHeBble rojioBHble 6onun CUTHaNN3NPYT O HEXBATKe BOAbl B MO3-
re n rnaszax. OHM MONHOCTbIO NCHE3HYT, eCqin yaacTCa npenoTBpatTuTb nepepactaHue
06e3BOXMBAHNA B XpOoHn4yeckoe.

OcnoxHeHusa: o6e3BOXNBaHMKE, KOTOpO€E Bbl3blBA€T MUTPEHb, MOXET B KOHEYHOM
nTore Bbl3BaTb BOCManeHne m npnBectTn K MMKPOCKONMMYECKOMY NUCTEYEeHUNIO KPpOoBU U3
MEeNKNx apTepuit B MO3re, a Takxe K 06pa3OBaHI/IIO 6nawek, 4TO 4acTO MMeeT MeCcTo npu
Cepbe3HbIX HEBPONOrM4Yecknx paccrtporncteax. Kpome Toro, OHO MOXeT NPUBECTUN K NO-
BpEeXAEeHN0 3a4Hel 4acTn rna3Horo a6noka U YaCTUYHOM noTepe 3peHunqd.
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ACTMA

Cneuunduka: npamMbiMM NocnencTenammn obuiero o6e3BoXnMBaHNa opraHnama aBng-
I0TCA: acTMa, koTopas genaeT HEeBbLIHOCUMOW XWU3Hb CeMHaauaTu MUNNMOHOB AeTel u
Kaxnablih rog ybrBaeT HECKOJIbKO ThICAY U3 HUX, @ TakKXe anfieprum, KoTopbiMu cTpaga-
10T NATLAECAT MUNIMOHOB YeNoBeK. 3aTPyAHEHHOE AblXxaHWe MPU acTMe - 3To peaynbTaT
nporpamMmbl pauMoOHUPOBAHUS BOAbl B OpPraHM3me, OCYLWECTBASEMON MOL KOHTPONEM
ructamuHa. Mpu acTme nepekpbiBaeTca cBOGOAHbLIN NMPOX0A BO3Ayxa M3 Nerkux, 4Tobbl
BOAA He mokupana Teno B BUAEe napa — 3TOT Nap XOpPOLWO BUAEH 3UMOI (32 CYTKU Mbl
Tepsem c AbixaHuem 6onblie 1 nuTpa BoAabl). YBenndyeHne notpebneHnsa Boabl NpenoT-
BPaTUT NPUCTYMNbl aCTMbl. TO MO3BOJIUT HACLITUTH BOAOW KaXAY KNEeTKY U MOMOXEeT UM
cokpalLaTbCca (3a CYET NOBEPXHOCTHOIO HATAXEHUA XUAKOCTU), YTOObl BbITaNknuBaTb CO-
nepxawmninca B HUX BO3AYX NPU KaxnoMm Bbigoxe. Kpome Toro, actmatukam Heo6xoammo
npuHuMaTh 60Nblie conu, 4ToObl pa3XxuxaTb B IEFKMX CTYCTKU CNU3KN, MellatloLmnue cBo-
60AHOMY 0OOMEHY BO34yxa B BO3AYLWHbIX Mewo4ykax. Ewe um HyXHO npuHUMaTb nuuwe-
Bble 4O6aBKM C BHYTPUKIETOYHBIMU MUHEPaNaMu, TaKUMU Kak KaNbLUWii, MarHuin, kanuin,
LUHK WU CeneH, KOTOpble 3axBaTbiBAOT BOAY U YAEPXMBAIOT ee BHYTpU kneTok. MNpu obe-
3BOXWBAHUW OPraHM3m UCNbITbIBAET 4ePULUT 3TUX MUHEPATOB.

OCnoXHEeHUs: 0TKa3 NpuU3HaTb acTMy M anneprum nHamkatopamum o6e3BOXUBaAHUSA
opraHMamMa pacTyuwero pebeHka He TOJbKO MPUroBapuBaeT K CMEpPTVW MHOMO TbiCsY
neTeil B rog, HO U CNocoGCTBYET Pas3BUTUID HEOGPATUMbIX FEHETUYECKUX U3MEHEHUN Y
oCTaNlbHbIX CeMHanuaTu MUJIJIMOHOB AeTeli-acTMaTUKOB M Tex, KTO cTpajaeT oT annep-
rmin. Tonbko npencTaBbTe, 4TO NO AaHHbIM «New York Times» ot 19 anpens 2003 rona
KaxXabllh 4eTBEPTbIA pebeHOK HblO-MOPKCKOro paoHa Mapnem 6oneH actmoi! Takoe no-
NloXeHne Beleli, HECOMHEHHO, MOXHO CYUTaTb OAHWUM CaMbIX YXaCHbIX MOCNeACTBUNA
MeAULMNHCKOTr0 HEBEXEeCTBa, U CO BPEMEHEM BCe 3TV HEBUHHbIE 48T OKaXyTCs XepTBa-
MW 3anyuieHHoro ¢apMaueBTUYeCKUMM KOMNaHUAMN KOHBenepa cMepTu.

UABET 1l TUIIA

Cneuuduka: B3pocnbiin amabeT — 3To euwe oAMH cnocob agantauuy opraHnusma K
cuNbHOMY 06e3BOXMBaHMUIO. [N TOro 4To6bl 06eCcneyYnTb A0CTATOYHLIM KONNYECTBOM
BOAbl CUCTEMY KPOBOOGPAaLLEHUA U MPUOPUTETHLIE NOTPEOHOCTM MO3ra, OpraHuam npe-
KpawaeT NpoOM3BOACTBO MHCY/JMHA, KOTOPbLI OTBE4YaeT 3a MNOCTyniaeHue BOAbLl BO BCe
knetku. MNpu gnabete NUb HEKOTOPbLIE BUAbI KNETOK MOJY 4YaloT CTONbKO BOAbI, CKOJb-
KO UM HYXHO ONnS BbiXuBaHuUA. YnoTpebneHue Boabl M HeGONbWOro KONMYECTBa CONKU
Ha paHHUX CTagMax B3pocaoro aunabertbl MOXeT 06paTUTh Npouecc Bcnatb. MNoapo6Ho
0 cBA3K Mexay o6esBoxumBaHueM u auabetom | u Il Tuna pacckasbiBaeTcs B MOl KHUre
«Balue Teno npocuT BoAbI».

OCnoOXHEHUN: HexeNaHue NpuaHaTh B3POC/bLIA AnabeT 0CNOXHEHMEM 006E3BOXMU-
BaHWs MOXET CO BPEMeHeM Bbi3BaTb 06LWMPHOE NopaxeHne KPOBEHOCHbLIX COCYyAo0B. B
KOHEYHOM MTOre 3TO MOXET NPUBECTMN K raHrpeHe 1 noTepe nafbleB HOr, CTYMHEN 1 HOr.

BCN - BYADbTE CHACTANBDI, Ntoan!



Ewe oaHUM nocneacteMeM CTAaHOBUTCS nopaxeHue rnas v gaxe cnenota. Jlioan ¢ aua- \ L
= I F] w [ L o o
6etom Il TUNa co BpemeHeM BNafalT B MHCYIMHO3AaBUCUMOCTb. YTOGbI KOHTPONMPOBaTb o s ¥ W ’% 3 % b x g W £ . & g
L oy @ i - ) 2z b ES + =
copepxaHue caxapa B KpOBMW, UM NPUAETCS AenaTb MHbEKUUMN UHCYNNHA.» ... U TaK npak- & £ 83 § &= 2 'é z § = & g z @ 3
= = = o @ T = = B aw
TUyeckmn Bce 6ONE3HN. £ ﬁ% = |8 |z §,§ ¥ § é_ g = £ g S5 EE
> - = Lo = 3 o *
. = wog a3 I
g g |5 |nEn|5E2 | giz ||l |s |ezEt
e O s oS : § =
OOMOJIHUTENIbHAS MH®OPMALUSA E3|82= |8 |=¢% ;g z 582 o |22 |2 |B 232
. o oS = 2 |2l é 1] = £ ;| 2@ b E X ET
OononHum ctatbio nHPopmaumeln kK pasmbliwneHunto: OBl YyenoeBeyeckoro opraHnama T o= E 5 z K ZC=|E8 S =3 % é T LA Z YRR
o . e |z R B Rz ¥ oz =i RN a g
(xuaokoi 6uonoruyeckoin cpeabl) Bcerga otpuuatened («-90» - «-150») n 3To o3Hauaer, e t=133%8 = % es3 § G ! ex s e 3 CEle |5 E B g
o o o E Y s S|l H ST Zl % 8 L = = ] 2 5| @ = ]
4YTO 3NIeKTPOHbI OpraHMama roToBbl Kk geincteuio. OBIM xe «0ObIYHON» NMUTLEBON BOAbI CI:D[ & - ’g 8 g B g B 3 3@ R z :Ir; * = = mé o T3 $ é g
@ o a=a o (- B E Mo o] i) o|loE|l L =
npakTU4eCcKn BCErga Bblle Hyns: E &5 =S 2l € = or 5= 95 a =2 |ala 2k §2d=|§
oM 2 Egaiglzeltsas = 8F S 1515 ¥c &¢gdz8
o -
BogonpoBoaHas -«+80»-«+140»-«+300» é c e £ ge g é §' % 5 ; = id'_'g‘:( g = % o ¥ ¥ L - § z E =
m o= 0 X ool € & G|lo | = ©| 2 D
c1 — IO x
nnacTukoBas 6yTbinka - «+100» - «+180» - «+300» [ g FfaIlzglgegle “ég & %E - ] N SE T Talc
O DQOvQD.g§r_: [T g{_s V"q—q-gmﬂ-'gmuoa
KononeaHas - «+120» - «+210» - «+300» < L aod T e|cC = Wb I om L T ~o = = T T F = —
3T0 o03HayaeT, 4TO npu ynoTpebneHunm «oObIYHOW» NUTbEBON BOAbl AKTUBHOCTb & &
9N1eKTPOHOB BO BHYTPEHHEW cpene opraHu3amMa Bbille akTUBHOCTU 371€KTPOHOB NUTbe- 'Q g a Z
(.‘ @
BOI BOAbl. T.e. Takaa «0Obl4HAA» NUTbeBAs BOAA, NMPOHWKAA M3BHE B TKAHW OpraHuMama, E § 53' 8]
i ]
oTHMMaeT cebe Ha nepepaboTKy aHepruto (ceobopHble (rMapaTUpPOBaHHbIE) 9NEKTPO- § ¥ o g
o o T =
Hbl) M3 XMAKOW BMONOTrMYecKoin cpelbl (opraHuama). 9 Y s = =
_ mox = iz
W =
Pesynbtat — 6MONOrMYeckme CTPYKTYpbl OpraHu3amMa noABepralTcs aHepretuye- £ & §% . 2
g X il I T,
ckoMy ocnabneHuio. 3To BeLEeT K M3HALIMBAHUIO, CTapeHUto, HepoBbipaboTke KeTkamu 8 o= § 2 & ~ ~ & _ | ~ v
o ] far} T - . . v s
HeoOGX0ANMON dHEepPrun, 3aTpyaHeHnto GYHKLUN OPraHoB. T g\g\ :::3 g, u ”§ g\ z g
-~ T &= hd ¥ W
N HaobopoT. Yem Gonblue 3NEKTPOHOB NONy4aeT OpraHuMam, TeM SKOHOMUYHEN K 8 2495 S § ! % i
o fizuw T ; & = x
acddekTuBHEl «packpyynBaeTcs» paboTta opraHoB, T.e. Mbl kak Obl 3anpaBnsiemMcs «3nek- < 2Ly = § g z ¥ 5
N . . N ] -z i g 2 =)
TPOHHbLIM FOPIOYMM» OT HAKOMNEHHON NoCTynawwWwe N3BHE NOTEHLMANbHON 3HEPTUEN. g E A 8! g |8 ? g
= ¢ = g ] 1
MononHeHne KNeTOK opraHu3ma COOTBETCTBEHHO CTPYKTYPUPOBAHHOI BOLOW B KONU- E 2 z > § ¢ < = %
o o o o = - & & = i
yecTBe 2,5 - 3 INTpa B CYTKM — CaMblil MPOCTOW M AENCTBEHHbI cNocob He [ONyCTUTb |<£ 5 g @ % § § =2
o [ oo a | o w
(ocTaHOBWUTBL) Npouecc ocnabneHns GyHKUUIA OPraHoB U CTapeHUss opraHnama B LEJIOM. x 2 & £ C o |= 8 I
3T0 06BACHAETCH TEM, YTO NPU TAKOM MOMONHEHUW KNETOK MPOoucxonmT 6e3peso- % = @ =
. o o % =
HaHCHOe B3aumMofelicTBME BOAbl OpraHMamMa C NOCTYMUBLIEN M3BHE CTPYKTYypUPOBaH- é % Lye 3 |8 .
o o i Lo =
Holi (OB nopsapgka «-300» -«<-500» n 6onee) Bogoi, cnocobCTBYOWEN NO3UTUBHON CaMo- E - Z 'é 3 g & 2
a b= T o ¥ =
opraHuM3auum KneTok. < Q g 3 %g + 3 g § r
I = T T2 s =3 X e
MomHuTe: 4enoBek mnony4aeTr oOT ynoTpebneHnss BOAbI HaUBLICLUYIO [10/1b3Y, o 4 = =2 A 53 95 § § ol =
- Q N - T X €1, o
ecnn XuW3HeHHass CuIa NUTbeBOW BOAblI NPEBOCXOAUT XU3HEHHYIO cuily 4YesioBeYe- E Q §l§ ‘%’ b © £ E% 5‘5 = = it
z [ =4 =z 5 o o =] =
ckoro  opraHusma. O g A g 3 £ & 288 2zg ¥ = i
% £ 3 = g £ BEUEE g = i S
S 24 2] § 585 n&E s 5 z |3
T R S |2¥dg T 2 S 1z
v o 3 2 = bt L EED RS al = =
b m Q sy A T : @
= = T ] a4 = x ¥
m L3 3 S E IsgyS|le |E = = 5
& Te | 8| ¢ 8 [Di&=z%,.8 2 s |3
5 &3 £ 4 z cEcaElad g B B \D 0
8 | £¢ | 2| & S S T N R R -
=3 g 8 2 7] J DR g z :tSJ m m 8 8 a‘
2s | 2| % 5 (2cEzdRgslslz| & |[&
o= & =z M = &} T I = E o BlAa] B b o =
— & o~ o < W EBE e B~ o8| = = pami

VIIA 50 - BYAbTE CuaCTanBbl, aioan! B



eHamumes

EXLlaU
HENDDhe80UBH

g_}_oﬁz_\_qma
WISHTDQ0gd» \

eHahkadaou

EALaUA
BeXIohagOUBh

egodoire

EXLaL
BENDORaBOUBK

GCM - BYAbLTE CYHACTNNBDLI, Nloan! 27 I

i HIRPEXEE
o JSlbsion
MLIO ‘HudTiod M «gouewured: Y A )
"HuLodexelag B ieritsc” i (5 sl eufiauon
‘ fracy lruiedasay - ¥EHTOQOSD
HaL@D '3 D I9HMANeLNE | | e OH \ 9
JI9LHETUINONLHE RASTREALRS 3 |
1adoleeruredivay 3 _N
h |
/ «lauedned s19HT0QoEd» -
gowole IquuAdl smHeBogedgQ
eXa80Lah nweg.LKod A
swenHeldo ‘dT ¥ MWIaHHOdL nuneALnd VNLMLEH eradd
g 19309n0du -IBU€ D BX380UBh 21980233d) ‘emos ‘emmuyy gemoiexAd»o
9I9HHIE1I81D] | |aMeLuaTonmeEg

«K990d0OTESIH» Ol9MEH BMHBO0L1009 SUIMOIBLER.LI0D SI9GHI0OHOQ

2 BWaxD
014D 20dL eadoth - eWEMHeIdO
g032aMn
go2oanodu xiawmnied Alm._\wmﬂ_._.m._%m m_nm”wz -« (SMHEAWX08ERQO)
-QO3H aMHaULALRH _90 avHamedsad | Bl ELETT]
‘VIHEMX SU3gK ] 9
WaLKD 1 (dol g eced 7) QMIITSE XI9H
HSWGgo
MON DJAHO| goHeldo neody gaenod | |-oads ewemHeldo IGHROLAIIKOIN
21008 SMHBUAOHYQO £11 FMHILBTAG -

_

|

VINEUHVIHO O13IMmve 3990d0E - 19709 91L00HHVEOdUIHVYLVIO U VLOLOUh

9% G6 MMHEOLD0D
WOH

-HeEKED 8 eTog

%G UMHBOL0D

%08~
%3803 H

%SE
93y

%(0£-08S)
oep

%L8
odoLoN

%56
191eNO]

NOH
-fogosd 8 evog

| eWax)

_

_ _

19709 €M oumidg 309X 309

/g
VIIA



=)
| ~
=i
B3 =
- M
Y 4\| .|.| m. (o)
=== = = —
— = = =
1 = gl £ =
— H & g 3
= : =} =
— g = g2l _|=l8i8
= e i - S8 £
@ oo : B “leigiglelsigls 3¢ G
o it z oA EEE I E c g gclaslsle ol o <
o3 = - T RS S a| oo o o 3| B F| Y0 I 2= =
®  :E : =188 828882882 S|yl 9|95 % 5|83 els o
s ix sisls|siglg8|g 82 2glal S al 2 [T
o= <282 8|3 slglglzgig g =lz2 o =
s olg/ggig2lglgi8 g g2 2lgslgg m a5 A
P ~lel8lg|elgle|8|g|s|2 g 8|8 888 8lg8 o S
> slol=inlmlclnloln|nlole =|sinlslnle|sinlal X 0| o a
© AN | 1 . NN - T elsR Q828|882 |y !
= a Sl =l g m ol | = G|lo|F| <F|w| S| S| | 0| x| @] @ [
2 557588 8n=2288858338s C °e 3
- { N | —
R —— I x
= |= 11 I i 8| 8 _
. mm < = | os s| s
- 5% E
x &g | | |l = o | 22|55 8
4V} © o o
I _ = g . ¢ 121585l
© e | = - R A I A I B =S N - -
s 1 Sl |l el [ S | B | P | P 10 %3 m m ] m Slg|g|= El m °
= ~lollollallo i | i < TW,.W.a.M ,WM.M.W.QMV.(.(
s 2l8l|8/18 8|/gllgllgllgglglallalleal + |E|5|%|8|z|3|e|s|%|:|3| &
o = (= =2li=2l =2 (=0 =R =] =Sik= =3 =] < | 2| 5| z|¥%¥|o|Z|0|8|w|y
a g =lelellglielallall8lig| 8|88 T|s|.|S|8|glele 2 5|8 =5|=
s 2 =88 8llglgglslsllg 18|77 |glgl8lelelsl s
s e(8|1gl8//8|i2/8]I8]8 £1°| 2 s18/2/8/83|3
= =3 = allo glelelele o © ol 2| 5| x|w|w
4 o = a2 2 2c o o = sl alol= |=
=} < = gllo||lallallalie = 8 2|0 g|w
g z2/8/g(88 TINEE
= = 3 ~le|olia g 3 @|@
JIE = =3 k=] 810
42| & = 2
JdU |8
< ~iE) 0
®© A A
= s
> ©
X | <
b Z
gowenHeldo x1aH
-doglsHesrog enod —
‘sHadew
goddanodu kuivaeed — goodua
goHodDisLEe goHodDiale ‘MaHexLuMHatadsou — | | Y udabieg x19HIEUO
YIGHITOQOE) SUhWLRH — XisHITogo® suanLoL0— ‘uManELadu XI9WED BUHIXOHWERd
"BUHBUEOHEDD08 "BWMHILDITHO €M WWHTO BoLasLes il m_I_rmﬁQ_\uQ._m_H@ =
exanodu susesalody — edanody auHenaLodu— CHMHBLETIOMONED ¥ ‘yudagoHERd aMHEOOD | | PHBUGELNO BWEKHRIdO
‘(ewenHeldo elnimes) | |:(ewenHeIdo auHBLDRLD0) HBQO20LD WenHeldo g wewHeldo witfosud|y | | sUTAHAD BeHIWMERE —
«=» BUHIRVHE «+» BUHIRVHE ViI3dd BYHAUVALUIH | | VT3dD BYHRhOWIM _ vi'add VLU
_ | _ [ _
-
aradd KoNIBhMIOLONG 8 ,
BOHUNOL efodof08 BUhMLEH L3hD BE 33dd MONDBKMIOUOKG
ewenHeldo en oimHaTP8I98 - lMgoxomodu xiadoloy MONTX 8 BURKTIHBLOU arad> voxdanniouong €
'AN131 8 oHHaaDTad0UBH auHamanaday 'soHodiaue 0JONDIBHMLEIASHE U WIDOHSULYE 019 aHag0dA
8108M38 XI9HYUaLeLMU EXOLOU OIMOWOL 3 80HOIH3UE PELDSHULION v efodoos oinidaHe
angoduidoudHed! - (MHEWX BuHexdaTou ) SuaLeeed0l | ‘wenhHaLlou 1afendaedex oHeueq
:18haDgod0oLwd NOL3LD BUSLDUaToNUeEs WIGHIUBLMEOHEIDD08 VOHROUBM-0HLO0LWDWY (Hd
BWMHEXBLEH d0HLOHXd380 quaLeeRNOU qoonmMosodu -OHSUBLWLDKNO GO
sesdehnduisuc

Aado oifnoanhuiorong oot avmoiAendaniedex ‘eaLonoad a19HEOHIQ

€ BWOX)



XapakTtepucTuKka BoAbl
m3 yctpoucrtea «bCJI-ME[»

XnmMmyeckme mnokasartenu

dnuagemMmonormyeckKkue nokKkasartenm

MeTtoa
SNEKTPOXUMU-
4yeckom
obpabotku

WcxopHas Bofa

Mocne nepsoro
LMKNa OYNCTKU

Nocne sToporo |

MCXOOHA4A BOOA
nakK
MOKA3ATENIN BOJIA "BCN-MEL" il
3anax, 6annbl 2 0 2
Mpuekyc, 6annsbl 0 0 2
LlBeTHOCTb, rpag. 12 0 20
MyTHOCTb, Mr/n 5.5 0 2.6
BopmopoaHbin nokasaTtesnb 6.5 6.5 6-9
(en pH)
OkncnsaeMocTb 10.4 54 5
nepmaHraHatHas, mr/n
Xnop OCTajOHHbIVI 0.10 0.08 12
CBSI3aHHbLIN, Mr/n
ANOMUHUA, Mr/n 0.13 0.13 0.5
Xeneso, mr/n 5.0 0.1 0.3
)XéctkocTb 06LWLAfA, 70 47 710
MMOJb/N
Xnopwuabl, mMr/n 30 30 350
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LKKINa O4MCTKN

BenuymHa KOHUEHTpauun B 1 Mn
BO/IbI 3apaXeHHOW ByNbOHHOM

KYNbTYpbl:

&l IS

cali

7x107 | 7x104 | 7-10°2
4 x10 2 | 7x10' | 7x10°

2x10° 1 %10 =

dHepreTuyeckue nokKkasarenmu

McxoaHana soga

BogonposogHas
BOAA

Bopa knioyesas,
poAHMKOBanA

Bopa ovnuieHHas
annapaTtom akag.
CKBUpPCKOro

YpanaeMblia
«nam»

Buonone, MeTpbl

| 10 OMVICTKM fnocne O4UCTKM
"bCSI-MEL" | “BCJI-MEL”

‘ 0.1-0.2 ‘ 4.0-6.0

| |
0.7 4.0-6.0
| oA ‘ 4.0-6.0
| |
| —(4.0-6.0)




POCCUACKA BOOHbIA AHTUOKCUOAHT

(YacTb2)

[JaHHas yacTb ABNAETCH NONbITKOM NPenocTaBiieHUs yntaTesnto - noTpedbuTenio Boabl
onpepeneHHoro obbema MHGopmaLmm, KOTOPbIA 3acTaBun Obl 3afymMaTbCss €ro 0 pPosun
Ka4YeCTBEHHOW NNUTbLEBOW BOAbI.

HanoMHuM, 4TO Yyenoeek, B 3aBUCUMOCTMU OT Bo3pacTa, Ha 60 - 70 % k cTapocTu 1 Ha
80 -90% B MONOJOCTU, COCTOUT U3 BOAbI.

Hun oavH 13 npoueccoB B opraHM3mMe 4yenoBeka He NMPOMCXOAMT 6e3 yyacTus BOAbI,
npucyTcTByloWeh BHYTpK Hac, nub6o B cBA3aHHOM, N1Mb6o B cBOGOAHOM cocTOosAHMMU. Mpn
3TOM yyacTue BOAbl B 3TUX MpoLeccax NpoONCXoanT Ha KIeTOYHOM YPOBHE.

O6wWwen3BeCcTHO, 4TO KJleTKa NIo6Oro XMBOTro OpraHn3ama cogepxXuT Xnakoctbe. OcHO-
Ba 3TOW XMAKocTu - Boga. Kpome Toro, kaxpaas kneTka niaBaeT BMeCcTe C APYTMMUN KneT-
KaMun B «COJI€HO» BHEKNETOYHO XMAKOCTM, OCHOBA KOTOPOI Takxe Boja.

YcpelHas pasfinyHble akageMuyeckne UCTOYHUKU, OTMEYaeM copepxaHue BoAbl B
Hawux opraHax (ux knetkax): cepgue ~ 75%, mo3r - no 90%, kpoBb ~ 90%, rnasa - 95%,
MblWwLUbl - 75%, nerkue - 86%, noykn - 83%, xenypoyHblii cok - 99%, kocTn - 22% un T.4.

Knetkn obwailoTcs A4pyr ¢ 4pYyrom, noanepXunBatT (BOCCTAHABANBAIOT QYHKLUUM) ApYr
apyra c noMoLLblo BHEKJIETOYHON XMAKOCTU, OCHOBA KOTOPOW, Kak Mbl OTMeYanun - Boaa.

Kpome Toro, ata XMAKOCTb TpaHCNopTMpyeT (AOCTaBnsieT) B KJETKW nuTaTesbHble
BelwecTBa, KACNOPOL, BbIBOAUT U3 KNETOK TOKCUHbI, perynmpyeT tTemnepaTtypy Tena, He
[aeT KneTkamM CAMnaTbCs, CAYXUT CMa3Kon, a Tak XXe aMOpTU3aLMOHHOW NOAYLWKOW Ans
CYyCTaBOB M KOCTEeN, 3awmuiaeT BHYyTPEeHHMEe opraHbl OT ylwnboB, «CBA3blBaeT» «CBOOOSA-
Hble pagukanbl», cNocOH6CTBYET BOCCTAHOBNEHUIO U UCLLENIEHNIO KNETOK U OPraHoB, Bbl-
BOOUT NPOAYKTbHl XMU3HeAeaTeNbHOCTU. HepocTaTok BOAbl B 3TUX XUOKOCTAX (BHYTPU U
BHEKJIETOYHbIX) Bbl3biBAE€T B OpraHmamMe «3acyxy» (06e3BoxumBaHue).

MoTepsa oT obuwiero Beca:

2% BoAbl - HEAOMOTraHue;

6-8% BOAbl - OOMOPOK;

~ 10% BOAbl - HapylWeHne rnoTaTenbHoOro pednekca, ranaouMHayLMm, Koma;

-12-15% BoAbl - HAacTynawT HeoOpaTUMbIe NPOLLECChl U, Kak NpaBuio, neTabHbIi
ncxon,.

B obwem Buae o6e3BOXMBaAHME (HEQOCTATOK BOAbLI) TOFO MW MHOrO opraHa (opra-
HM3Ma B LLEe/IOM) MOXHO NPeacTaBUTb Tak:

- ocnabeBaeT MMMYHHas cuctemMa (HapywaeTcs PyHKLUS KNeTokK);

- HakanJaMBalTCsA TOKCUYHbIE OTXO4bl (HE XBaTaeT BOAbI ANA BbIBOAA WX U3 OpraHuama);

- UcTowalTcs 3anachl HEOOXOANMbBIX @MUHOKNUCNOT C GYHKLUAMN aHTUOKCULAHTOB;

- HapywaeTcs paboTa PEepMEHTHbLIX CUCTEM, 3aHUMAIOLWMXCS BbISBNEHUEM U NMKBUAA-
umen nogpexaeHHbox JHK;

- KNETKWN yXe He B COCTOSAHUW BbIMOJIHATb CJIOXHbIe GYHKUUN N paboTaloT NPUMUTUBHO

y 4
vita

N «3rOUCTUYHO» (camu Ha cebs), He BbIMOJIHAS CBOEro nNpeaHa3Ha4YeHuns;

- MOHUXaeTCs coAepXaHne KNCNOopoaa B KPOBU U TKAHAX, MOBbILWAETCA KUCIOTHOCTD,
4yTo ocnabnseTt opraHM3m U genaeT ero ya3BumbliM Ans 6onesHen, co3naloTcsa ycno-
BUA AN Pa3BUTUA M akTUBMU3ALUN PAKOBbIX KNETOK.

M BCce aTO NoToMYy, 4TO:

-XW3Hb KNeTKn No6oro opraHa (He3aBUCMMO OT MEpPAPXNYECKOl CTyneHun) obecneyn-
BaeTCcs, BOCHOBHOM, Boaol (~94%);

- BHEKNeTOo4YHble U MHGOOPMaLNOHHbIE OOMEHbI, MPOUCXOASLUIME B OpraHuamMe, OCy-
wecTensioTcs Boaon (90%);

- obHOBNeHMe cocTaBa KPOBW (He MeHee 2-x pa3 B roa) OCYL,ECTBASETCS BOAOW
(~90%);

- UHTEHCUBHas BblpaboTKka MHCYNNMHA obecne4ynBaeTcs C NMOMOLLbIO BOAbl (MO KOMaHAae
Mo3ra npu ynotpebneHunn Boabl);

- Xenyno4YyHble COKM - NnpakTudeckn soga (~99%) -npenoTBpalieHne s3BeHHbIX 60nes-
Hen;

- NpexneBpeMeHHOe CTapeHne KJeTok, 0COOEHHO KJIeTOK KOoXu. MepBble NpU3Hakun
06€e3BOXMBAHMSA OpraHM3aMa 4esioBeka MPOSABNASAIOTCS MMEHHO Ha KOXe (no4vecbiBa-
HWe, WwenyuweHune, 3ya...).

Bca Bona opraHu3ama o6HOBNSIeTCHS NMPUMEPHO 4Yepe3 TpU 4YeTblpe Hepenu, a Boga
BHEK/IETOYHOW XUAKOCTM - 32 HEAENIO U KaK Bbl YX€ Ha4YMHAEeTe NOHUMAaTb U3 Bbille U3-

JNIOXEHHOr0, OT KayecTBa 37O BoAbl HyneT 3aBMCETb 340POBbE BALIMX OPraHoOB.
WTak, kpyrom Boaa.

Ona npupaHng BoAe CBOWCTB, NPW HanNU4YUM KOTOPbIX OHA NPUHOCKT Bam nonb3ay,
pa3paboTaHbl 1 pa3pabaTbiBalOTCS MeTOoAbl OYUCTKM NMUTbEBOW BOAbl. B nepBoi yacTtu
nop HasBaHuem «XW3Hb OBUXEHWE BOAbl B OpraHnuame» ymtateNb Obll 03HAKOMNEH C
METOAO0M 3NEeKTPOXUMNYECKON OYNCTKN NUTbEBOWN BOAbl. Ha AaHHBIN MOMEHT HaKONNeH
rpoMagHbiii 06beM MHPGOPMALUKN O METoLEe 3IeKTPOXMMUYECKOW 0YNCTKU. YacTbio aTol
MHpopMaunum aBTopbl XOTAT NOAENNTLCHA C HAWKMMN yBaXaeMbiMNU KONneramn n yutarte-
nammn.

OroBopumcs cpasy, ata nHpopmauma cea3aHa, B OCHOBHOM, ¢ pa3dpaboTkaMu aBTo-
poOB, NO CO34AaHUIO YCTPOMNCTBA O4NUCTKN BOAbl 9NEKTPOXUMNYECKNM METOAOM, Y UCTOKOB
KoTopoit ctosana BMA nm. C.M.Kuposa (Ha4yano pa6ot - 1967ropn).

Bce 6e3 uckto4eHnsa MeToabl O4MCTKM NUTLEBOW BOAbI, B TOM YACE U 3N1eKTPOXUMM-
4yeckun, npegnonaraknT «Hacunne» Hag BOAOW, T.e. BHELWHEE NacCMBHOE UAN aKTUBHOE
BO34encTeune.

OpHako, B OTANYME OT APYrnX METOLO0B, NPU 31E€KTPOXMMUYECKOM METOAE O4UCTKM,
peann3oBaHHOM B CeEpPUIIHO BbinyckaeMoM ycTpolictee «bCJI-ME/[l», Boga npu Bo3aei-
CTBUU «HaAcunusa», ynpaBasieMoro no nporpaMmme, HachblWaeTcs OKUCNIUTENs MU U BOC-
CTaHOBWUTENSIMWU, pagukanamu Bogopona W kucnopopa, npuobpetaeT (nonyyaet) «O»
(aTomapHsblii kucnopog), «0,» (kucnopog,), «0,» (030H), «<H™» (kaTnoHbl BOgOpoAa), «<OH»
(rmapokcun) n Ap. coctaenaioLme.

BCN - BYALTE CYACTMNBDLI, Moan!



Kpome Toro, B npouecce 3anueku B yctponcteo «bCJI-ME/l», Bofa noaeepraetcs
MarHutHon obpaboTke, 4TO yBeNMYMBAET PacTBOPUMOCTb KapboHATOB Kanbuua n mar-
Hus (B.W. KnacceH «OmarHmyneBaHune BogHbix cuctem» M., Xumua, 1982) n npensatcteyeTt
o6beANHEHNIO BOAbl 9TUMKU BewecTBamu. MoBbiwaeTcs 6uonormyeckas M xmMmumyeckas
aKTUBHOCTb, KOHLLEHTpaLuus kMcnopopa, NnoBbllWaeTCs KUCAOTHO-LWeNo4Hon 6anaHc (pH)
pacTBOpa 1 ero anekTpuyeckas NpoBOAMMOCTb, YTO, B COBOKYMHOCTU, MHTEHCUPULUnpy-
eT npouecc.

MoBbiweHne pH pacTtBopa Npu NpUMMEHEeHMU MarHuTa cnocobCTBYET ocaXAeHuto
WOHOB MeTannoB (xenesa, xpoma, LWHKa, aNlOMUHUS, TUTAHa W Np.), KOTOpPble NpakTu-
4eckun NONHOCTbIO ocaxpatoTcs npu pH~7.0 ... 8.5. B kayecTBe aHoAa, y4acTBylOLW,ero B
npouecce anekTpoxmMmumyeckon obpaboTku BoAabl, BGbin BoiGpaH pacTBOPMMbIA aHOA M3
CnnaBoB alOMUHUS.

OcHoBOW Ans Takoro BblboOpa nNOCAyXunu  pe3ynbTaTbl CEPUU  HAYYHO-
nccnenoBaTenbckmx paboT U BbIBOAbLI U3 HUX:

1. Koarynupyrowee (cBa3yuee) OENCTBME MOHA-KOArynsaHTa NpamMo NponopuMoHanb-
HO ero 3apsfy B WeCTOW cTeneHn. 3apsg noHa koarynsHTa antomuHus Al3+, T.e. ero
CBA3YylOUME BOZMOXHOCTN 36=729, NCKNIOYNTENbHO NPUBNEKATENbHbI.

2. WoH-koarynsaHT antoMuHua Al3+- o4eHb cuibHbIE BOCCTaHOBUTEsb, T.€. NErko OoT-
[aéT n ¢ 60NbWUM TPYLOM NPUHMMAET 3/IEKTPOHbBI (BEPOSTHO, NO3TOMY B NPpUpPOAE
«4YUCTbIA antOMUHWN» OTCYTCTBYET, @ MPUCYTCTBYET TOJIbKO B BUAE COEAUHEHUN TN~
ApoKcuaa antoMUHUA, CEPHOKMCIOrO aNloMUHUSA, OKCUaa antoMUHUS, ...),T.K. 4ToObI
CTaTb «4UCTbIM», OH JOMXEH NPUCOEANHUTb TPU 3NEKTPOHAa, 4TO And Hero npobne-
MaTUYHO.

3. MHorosapagHbli MOH anioMmuHug Al3+ obnagaet NONOXUTENbHON ruppoTaunen
(Monekynbl BOAbl B 61M31 HEro Tak CUJbHO C HUM B3aUMOLENCTBYIOT, 4TO TEPAIOT
CBOI0 MOABUXHOCTb), MMeeT 60NblIOK 3apan WU Manblii paguyc, 4TO 03BOJISIET PO4-
HO CBSI3bIBaTb W CWJIbHO yAepXuBaTb MOJEKY/bl BOAbl. Takoe «CBA3blBaHWE» U «yaep-
XaHune» cnocobCTBYET YBENIMYEHNIO B pacTBOPe CTPYKTYPUPOBAHHONW BOAbI.

4. AnioMuHuUI, Tak Xe kak cepebpo u mepab obsnagaer onMroaMHaMUY4eCcKUM AeviCTBU-
eM (He paéT pa3aMHoxaTbcs 6akTepusam).

5. KoarynsHT B BMAE Trupapokcuaa anloMUHUS HE B3auMoAeyicTByeT C BOAOM.

OTnM KayecTBa pPacTBOPUMOro aHoja Ha OCHOBE CMJiaBOB ajlOMWHUSA cnocobCTBYOT
TOMy, 4TO, o6pasylowmincs B NpoLecce 3jekTpoxmmumyeckon obpaboTkn BoAbl Koary-
JISHT, MOLWHO CBSA3bIBAET rpo3aM pa3duTtblx Ha MOHbI U kaTuoHbl BCEX Haxopsiwuxca B
BOLE XMMMNYECKNX BELLeCTB U COeLMNHEHUN.

C anekTpoaoB (KaToAoOB M aHOAA) BbIAENAIOTCA BOLOPOA U KUCNOPOL, KOTOPbIe MNOA-
XBaTbIBAIOT 3TN FPO34bS U NOAHMMAIOT UX BMECTE C KOaryJisHTOM K NnoBepxHocTu. Ha no-
BEPXHOCTU o6pasdyeTcs wnam (rpssb).

Wnam ypansetca. 31o cnocobCTBYET Pe3KOMY CHUXEHWIO B BOAE COAEPXaHUS anio-
MUWHUSA, y4aCTBOBABLUEro B 3JIEKTPOXMMUYECKUX peakuuax, A0 HUYTOXHbIX 3HAYEHWU,
CYLWECTBEHHO HMUXE HOPM, YCTAHOBJNIEHHbIX [0OCCaHaNNAHaA30pOM (3TO OTBET Ha BOMpoOC

y
VIIA

psga ONMOHEHTOB O KOJIMYECTBEHHOM COAEPXAaHUM B OYULLEHHOW BOAE anlOMUHUA).

Bcé aT1o cnocobecTByeT:

- o6e33zapaxmnBaHuio BoAabl ([lpovcxoasT XvMuU4Heckue U3MEHEHUs BHYTPUKIETOYHOIro
BeLyecTBa MUKPOOPraHnamoB, OakTepuii, cropos, rpuboB, pa3/IOXEHUEe ux, B 4acT-
HOCTW, Ha BOAY W YINEKUC/bIX ra3 u rpekpaweHme ux XuaHenesitesbHoctu. Pe3o-
HaHCHble [MpoLecChl, BO3HUKawowme B Boge npu paboTte ycTporicTBa, 3pOEeKTUBHO
BO3AEVICTBYIOT Ha XUWBYIO cucTemy (uutari, MuKpOOHble Tena) W3MEeHEeHUsSMU pas-
JINYHOUN WHTEHCUBHOCTY, pPaspyLualoT IHEepreTuyeckmne LEeHTPbl 3TUX CUCTEM, YHTO
Takxe CrnocobCTByeT [PEeKPaLieHuio UX XU3HenesiTesIbHOCTH);

- 04MCTKEe BOAblI OT Pas3fiMyHbIX BPEeAHbIX MpUMecei;

- CTPYKTYPUPOBAHUIO OYULEHHON BOAbI;

- NpeBpalweHmnio Boabl B f06pOKa4YeCcTBEHHYO, BMONOrMY4eckn NONHOLEHHYIO, anuae-
Muonoruyeckun 6e3onacHyio;

- NpMoOpeTeHNI0 BOAON HENTPaNIbHOr0 KUCNOTHO-WeNo4YHoro 6anaxca (pH ~7,0) mowHo-
roOKUCNTENbHO-BOCCTAHOBUTENbHOTO NoTeHumana (OBM) nopsaka «-300mB» - «-500mB»
npeBbIAOWero B COTHN 1 Thicsyn pa3d OBl xuakon 6uonornyeckoit cpeabl opraHmama
yesoBeka, KOTOPbI cocTaBnseT nopspgka «-150mB» «-90mB» 1 MeHee (No abCoONOTHOMN
BENYUNHE).

Mpn aTOM cam npoLecc BOCCTAHOBNEHUS BOoAbl B ycTpoictee «bCJ1-Mepn» npouncxo-
OUT € yyacTmeM ob6pas3ylowmxca Npu 3N1eKTpPosn3e BbICOKOAKTUBHbBIX coeanHennin OH-,
HO02-, H2, H202-, H202, H302-, peakuna MOHOB TSAXENbIX METANNOB C KOTOPbIMYK Npe-
BpallaeT 3TW MOHbl B HENTPanbHble aTOMbl, HETOKCUYHbIE AN OpraHM3ma 4Yyenoseka u He
BCTynawoulwune B 6uonormnyeckne peakumm oKnMcneHuns.

WTtak, ncnonbdysa yctpoiicteo «6CJ1-Mepn», Mbl HE TONbLKO NMPOW3BENUN KAYECTBEHHYIO
O4UCTKY BOAbl, HO U MONYYNUIN MOLLHbIA BOAHbIA @HTUOKCUAAHT, T.€. aHTUOKUCANTENb.

AHTMOKCUAAHTHbIE BO3MOXHOCTU BOAbl C oTpuuaTenbHbiM OBM MHOrokpaTtHO cCuib-
Hee 0Obl4HbIX @aHTMOKCMAAHTOB. MonekynsipHas macca Tako BOAbl CYLWECTBEHHO MEeHb-
we, YeM y ApYyrmx aHTMOKCUAAHTOB, YTO CNOCOBCTBYET €€ N1erkoli yCBOAEMOCTH.

O6uwee KONMYECTBO MONEKYNAPHBIX €AWHUL, BOCCTAHOBUTENIbHOIO AeACTBUSA B 00b-
eme BoAbl ¢ oTpuuatenbHeiMu OBl HamHoro 6onbwe (5-10 pa3) no cpaBHEHWIO C 9KBU-
BaNlEHTHbIM 06bEMOM NOObIX U3BECTHbIX @aHTUOKCUAAHTOB. JTO NO3BONSAET BOAE Nlerye un
6bicTpeE NPOHUKaTb B TKaHW, BbicTpee U kayeCTBEHHEee HachbllWaTb OpraHuam nutatenb-
HbIMW BeL,eCTBaAMMU.

Booa ¢ oTpuuatenbHbiM OBl nepexBaTbiBaeT «CBOOOAHbIE papuKanbl», MUHEpPasb-
Hble CONMM W opraHnyeckue BewecTBa, NOABeEpraeT UX OKUCIEHUI0, NpeBpalas B conm
6oNiee BbICOKUX CTEMNEHeNn OKUCNEeHNS, YXe He CNOCOOHbIX MPOSBAATL NPOOKCUOAHTHOIO
0eiCcTBUS, HO KOTOpble Moj AEeNCTBMEM COOTBETCTBYLOWMUX GEPMEHTOB, ONATb NpeBpa-
LalTCca B BOCCTAHOBUTEJNIbHbIE HOPMbI.

Bce n3BecTHble aHTUOKCUAAHTLI (BUTaMuHbl C, E, ceneH, 6eTakapoTuUH, MUKPOTUAPUH,
OML, - onuromMepHble NpoaTtoumMaHuabl U Mp.) MOTyT NPU ONPEAENeHHbIX YCNOBUAX Npe-
BpalaTbCAa B OKCUAAHTbI, T.e. MOTYT YCUNMBaTb OENCTBNE OKUCIIMTENbHbIX MPOLECCOB,
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Kak npu n3bbiTke, Tak U NPU HEQOCTATKE aHTMOKCUAAHTOB B OPraHM3mMe OTAEJNIbHO B3ATO-
ro 4YenoBeka B AAHHbIA KOHKPETHbI MEPUOL €r0 XN3HU.

OunweHHas ¢ nomMoluiblo ycTpoiictea «bCJl1-Men» Bopa, obnapawuwas HeTpasibHbIM
KUCNOTHO-WeNno4YHbiM 6anancom (pH ~7,0) n yHUKanbHBIMU BO3MOXHOCTAMU aHTUOKCU-
naHta (OBIN ot «-300mB» - «-800mB»), He TpebyeT 3aTpaT 3HEpPruM opraHvamMa Ha nog-
cTpoliiky Boabl nop cebs. K Tomy xe, 4To HEManoBaxHoO, o6nafaeT COCTABNSAOWMMHN, He-
06X0AMMbBIMU AN CTPYKTYPUPOBAHUS €€ OPraHM3MOM YENOBEKA €CTECTBEHHbLIM CMOCO-
60M.

C Takoi BOOON B OpraHM3M BAMBAETCH AOMOJHUTENbHAS SHEPTUS, cnocobCTByOWAR
He ToNbKO 9PdEeKTUBHON TPAHCNOPTMPOBKE MUTATESNIbHbIX BELLECTB M HEMNPEPLIBHOCTU
LUPKYNALUN 3HEPTUM B MUNNMAPLAAX XUBbIX KJNETOK Ans 3ddeKkTuBHON paboTbl 3TUX
KJ1eTOK, @ TaKXe CUCTEM M OPraHoOB MO NOAAEPXAHUIO UAM BOCCTAHOBNEHUIO YTPAYEHHbIX
(yTpaumBaembix) Mu GYHKUUIA, HO U AN BbIBEAEHWS M3 OpraHu3ma MOKPOTbI, BUPYCOB,
TOKCVMHOB 1 Mp.

Mpo ooUWH W3 KOMMNOHEHTOB TakKOW BOAblI, & MMEHHO, «CTPYKTypy» ucCcClepoBaTenb
ceoicTB Boabl Buktop Waybeprep otmevaeT:"... Beinun 1 1 cBeXEN CTPYKTYPUPOBAHHOM
BOAbl, a Bec yBenuuuncs scero Ha 300 - 400 rpamm, T.e. 6051ee NONIOBUHbBI BOAbI ObINO NO-
rnoweHo (yCBOEHO) OpraHM3MOM Kak aHepretuyeckasa vHdopmaumsa”, a He nuwa (aBT.).
MHbiMu cnosamu, 600 - 700 rpamMm «CTPYKTYpPMPOBAHHOW>» BOAbI mepepacnpenennnochb
B BUAE 3HEPTUN KJIETOK, @ HE MOLIO0 HAa YBENMYEHNE BECOBbLIX XapaKTEPUCTUK NoTpebu-
Tens BOAHI.

YenoBek Hayyusics « CTPYKTypupoBaTb» BOAY MCKYCCTBEHHbIM MyTEM.

OfHako, npexpae 4emM Mbl MPUHUMAEM pelIeHne Ha ynoTpebneHne «0ObIYHON» BOAbI
«CTPYKTYPUPOBAHHOW» UCKYCCTBEHHLIMWU METOAAaMMU, Mbl LOJIXHbl HAMOMHUTb O HEACHOM
ans notpebutens KOJNMYECTBE B AaHHOW BOAE MPUMECEN, OPraHUYECKUX COEAVNHEHUN,
MWKPOOPraHu3mMoB, ... U, KaKk NMpPaBuJio, HE PUCKHEM YyNnoTpebNsaTb «CTPYKTYPUPOBAH-
HYI0» UCKYCCTBEHHbBIMU MeToaamu Boay 6e3 kunsayeHus. U, yx, 6e3ycnoBHO, NTPU3HAKOB
aHTUOKCMAaHTa B Takoll Boae He OyaperT.

C uenblo NMPOBEPKM BAUSHUSA CBOWCTB MCKYCCTBEHHbIX CTPYKTYpM3aTOpPOB Ha BO3-
MOXHblE U3MEHEHUNSA aHTUOKCUAAHTHLIX CBOWCTB BOAbI C oTpuuaTenbHbiM OBl 6bin npo-
BELEH 9KCnepumeHT. B kayecTBe BOAbl MCXOLHOW B357M BOAY U3 apTE€3NAHCKON CKBAXM-
Hbl, OBl Boabl = +150MB. Booy ounctmnm ¢ nomouwbto yctporctea «bCJ/1-Meg» n pasnunn
B YeTblpe cTekNsHHble GaHku. MNMpu atom OBIM ouuuieHHOW BOAb cocTaBun «-500MB» -
MOLULHbIA BOAHbIA aHTMOKCcKMApaHT, pH = 6,8.

B nepByt 6aHKy ONyCTWUMN LIYHIUT.

Bo BTOpy 6aHKy ONyCTUNUN KPEMHUIA.

TpeTbs GaHka yCTaHOBNEHA HA akBagWCK.

Ha ueTtBepTyilo 6aHky ycTaHOBMAM (B-nupamupay.

PesynbtaTtel n3MeHeHus Bo BpemeHun OBl npuBeneHbl B Tabnuue 1

A

VIIA

Tabnuua 1
McKyccTBEHHbIE 13.00 15.00 18.00 24.00 11.00 11.00
cTpykTypuaatops | 13.10.06 | 13.10.06 | 13.10.06 | 13.10.06 | 13.10.06 | 14.10.06 | 15.10.06
WyHruT -500 +300 +330 +400 +420 +450 +460
KpemHuii -500 -100 -40 -35 0 +90 +200
AKkBaamMck -500 -100 -40 -30 +40 +200 +200
(B-nupamupa -500 -100 -40 -35 +10 +100 +200

Buaonm, 4TO aHTMOKCUMOAHTHBIE BO3MOXHOCTM BOAbI MafalT MO MeEPE €e UCKYCCTBEH-
HOTrO CTPYKTYPUPOBAHUSA.

YXe yepes3 CyTKU MOLLHbIA BOAHbLIN aHTMokcuaaHT (OBM = -500mB) npubnusuncs no
3TOMYy napamMeTpy K BOAE UCXOLHON (kpeMHun, B-nupammpa), a WYHIUT U akBaguck
BOOOLLE «Cbenu» 3TOT LEeHHeWwWNii napameTp. pH octancs HeuameHeH -6,8.

Mbl npoBenu onbiT ¢ BOAOK umeswen OBM = -500mB. OB Xxe, ncnonb3yemMon Hamu
B 6bITY BOAbI, cocTaBnseT oT «+130mMB» o «+300mB» (Boga BoponpoBoAHas, OyTuinmpo-
BaHHaf, U3 CKBaXWH n konoaues...). PasHmnua mexay OBIM «-500» n «+300» no abcontoT-
HOW BEeNIMYMHE COCTaBASET MUINIMAPAbl pas, Npu 3TOM KayecTBO N060N 13 3Tux Bo4 (BO-
ponpoBoAHas, 6yTeinMpoBaHHas, U3 BOAOEMOB, CKBAXWUH U KONOALEB...) npeayragatb
HEBO3MOXHO. TpebyeTcs kunauyeHue. M, B npouecce ynotpebneHUs KUNSYEeHHO’, ncu-
XOJIOrn4yecknm sikobbl «H6onee KayeCTBEHHOW» BOAbI, HALWEMY OpraHnsamy notpebywTcs
He3anJaHWPOBAHHbIE TPaTbl 9HEPTMM HA NMOACTPONKY BOAbl ABHO «MIOCOBbIX» 3HAYEHUN
OB (nopsagka «+200mB» 1 60oNee) 1 K TOMy Xe C HenpeackasyembiMmu pH, npumecsamu,
OpPraHN4yeckMMun COEAUHEHUAMMU U T.4. NOA «MUHYCOBbIe» 3HayeHus OBl xupgkon 6uo-
NOrM4yeckon cpenbl opraHnsama (nopsgka «-150me» - «-90mB»).

PasHuua mexay atummn 3HadeHusammn OBI cocTaBnsieT oo necatkos Thicay pas! Kako-
Ba He3anjaHWpPOBAHHAs Harpy3ka Ha OpPraHM3M MpPOCTO Npwu ynoTpebneHun BOAbI UK
nuWKn Ha Takow Boae?

Huxe npenctaBneHbl doTtorpadpmm MMUKPOKPUCTANNOB BOOOMNPOBOAHOW BOAbI A0 U
nocne o6pab6oTku ee B ycTponctee bCJ/I-Mepn (nabopatopua OAO «Aksa - Cuctema», BO3-
rnasnsemas EB. n J1.J1. NagekoBbIMU, r. MockBa)

Ha ¢doto N2 1 npepctaBneHbl MUKPOKPUCTaAAbl BOAbl BOALONPOBOAHON. HeT HUKakomn
CTPYKTYpbI, KapTuHa «pa3masaHa». OBM= +220 mB, T.e. npu ynotpebneHnn Tako BOAbI
(Mbl, HaBEpPHSKa, €€ 1 BCKUNATUM) OT OpraHnu3amMa notpebyloTCcs OrpoOMHbIe 3aTpaThl 3HEP-
MW HalUX KNeTOK HA MOACTPOIKY BOAbl Nof cebs.
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doTo 1

Ha ¢oto N2 2 npepctaBfiieHbl MUKPOKPUCTanabl Boabl nocne o6paboTkmn €€ ycTpoii-
ctBoMm «BCJ1-Mep». CTpykTypa BOAbl eweé Gonee «pa3mbiTa» (pa3opBaHbl, B T.4. CBSA3U
BHYTPU MoJiekyn BoAbl). Ho...OBM= -500mB, T.e. BOCCTAHOBUTENbHbIN NOTEHUNAN BOAbI
KonoccaneH (00 AeCATKOB u Oefiee ThiCAY pa3 MpeBbilaeT 9HEePruo XnMaKkon énonoru-
4yeckon cpenbl opraHmama yenoseka). MNMonyynnm mowHbIi BogHbli AHTUOKCUOAHT,
PH=6,9.

¢doT0 2

Bonpoc: MNpuobpena nm BogonposoaHasa BoAa CBOWCTBA, CNOCOBCTBYOWME €€ CTPYK-
TypupoBaHuio?

Ha ¢oT1o N2 3 npencTaBieHbl MUKPOKPUCTaNbl BOAbl, 06paboTaHHOW YCTPONCTBOM
«BCJ1-Mepn». Bopa nocne o6pa6oTku ctoana cytku. OBl = -70mB, T.e. BOoga obnanaer
CBOWCTBAMW aHTMOKCcMAaHTa. Habniopaem, akTUBHOe BOCCTaHOBJIEHUE BOLbl ECTECTBEH-
HbIM MYTEM, HO yXe B BOAY CTPYKTYPUPOBAHHYIO («CHEXWHKa» NO CPAaBHEHWUIO C MUKPO-
kpuctannamum ¢oto N2 1, 2), T.e. MOXeM yTBepXAaaTb, 4TO BOoAa B npouecce o6paboTkm
ycTpoiictBom «bCJI-Men» npuobpena cBoWcTBa, CNOCOOCTBYIOWME €€ CTPYKTYypupoBa-
HUO. MOMEHT Hayana CTPYKTYpUpPOBaAHUSA OTCNEAUTb, K COXaleHIo, He NpeacTaBuiioch
BO3MOXHbIM (LOPOroBM3Ha 3KCNepumMeHTa).
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¢doT0 3

Ha ¢oto N2 4 npencraBneHbl MMKpOKPUCTannbl BoAbl, 06paboTaHHON YCTPONCTBOM
«bCJ1-Mepn», Boga nocne obpaboTkum crtosna 3 cytok. OBM =+100mB. Boma npekpacHo
CTPYKTypupoOBaHa, (BUA «CHEXMHKN»). Bce opranbl n cuctemsl Yyenoseka 6GyayT HyBCTBO-
BaTb cebsa B Takol BoAe KOMPOPTHO, ByayT akTUBHO MATU NPOLLECChl caMoperynnposa-
HUS 1 CaAaMOBOCCTAHOBNEHUSA, HO MPaKTUYECKN yTpaTaTcad PYyHKUUN BOAbI, Kak BOAHOIO
aHTunokcmpaHTa, PH=6,9.

doTo 4

MoMHuM, opraHuam 4yenoseka cam obnapaer «MexaHM3mMaMu» ONs €CTECTBEHHOro
CTPYKTYpUpoOBaHua ynotpebnsaemMon Mm BOAbI, HO ... TONbKO NPW YCNOBWUU, €CNN Xapak-
TEPUCTUKN U CBONCTBA 3TOWN BOAbI COOTBETCTBYIOT YCNOBUAM A5 3anycka «MexaHn3mMoB»
CTpykTypupoBaHus. Bopa, npowepwas obpaboTky yctponctsom «bCJ1-Men» HECOMHEH-
HO, obnapjaeT cBOMCTBAMU ANSA 3anycka 3Tux «mexaHu3amos» (dpoTto N2 3, 4) no cpasHe-
HWIO, B AJaHHOM Cny4ae, C BOAOW BogonpoBoaHon (doto N2 1).

O6paTMM BHUMAHWE €elle Ha OAHY U3 XapaKTepUCTUK NUTbeBOW BoAbl. M3 kypca xu-
MWW MOMHUM, 4TO Ntobble BeWecTBa COCTOAT U3 COBOKYMHOCTU BONbLIOINO Yncna 4yacTtul,
aTOMOB, MOJIEKYJl, MOHOB U MMEIOT COOCTBEHHbIE GU3NYECKME NONS, B TOM HACSIE MATHUT-
Hble Nos C NPUCYLLMMW 3TUM MNOASAM YaCTOTaAMMU.
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AHaNOrM4YHoO, KNieTka 4YeJsIOBE4YeCckoro opraHnuama, coctoswas M3 Monekys, aToOMOB...
- 3TO XMBas 9NeKTpOMarHUTHas cuctema, kKotopas nNpuHUMaeT U U3nyd4yaeT pasfinyHble
BOJIHbI.

B paboTe «MHxXeHepHas 3awmTta 4enoBeka OT 3JIEKTPOMArHUTHbIX U MHOOPMALNOH-
Hbix noTokoB B HOOC®EPE» (npod. ®.M. TypeHko, CB. KoHosanoBa, Cubupckas loc. Ae-
TomMobunbHopopoxHas Akagemus, MHOOTEX, r. Omck - MepBblit Cubupcknini KoHrpecc
no 3KOJOrNUKN C MEXAYHAPOAHbLIM yyacTnem, main, 2006 r.) oTmeyeHo:

«9nekTpoMarHuTHas cuctema 4venoBeka (obmeH uHdpopmauuein) paboTtaeT B Tpex
AnanasoHax 4acToT:
- 6basoBas 3apalouw,as 4HacToTa, KaMepTOH XW3HW, YacToTa 3NEeKTPOMarHMTHOro nons
3emnn - 8ruy,
- 4yacToTa aHepreTn4yeckmnx LEeHTpPoB opraHnama - 800ry
- yacToTa 3aHepronHdopmaLmMoHHOro obmeHa - 400ry».

B ctatbe pokTopa xmmuyeckumx Hayk, npod. B.U. CnecapeBa (locypapcTBeHHas
MeauunHckas akagemua um. W, MedHnukoa, r. CaHkT-MeTepbypr) «3aragku BOAbI,
CTPYKTYPHO-MHPOPMALMOHHOE CBOWCTBO BOAbl U SIBAEHWE «aKBAKOMMYHUKALUU» (Xyp-
Han «Bopga n akonorus» N2 4,2004r.(21)):

«...BOAA... BOCNPUHUMaeT (4MTan «3anomuHaeT» (aBT.)) coOCTBEHHble pU3nNYeckue
nons (B T.4. MarHUTHbIE (aBT.)) PACTBOPUMbIX U HEPACTBOPEHHbIX BEWECTB, KOHTAKTUPYIO-
LWMX C HEWN, BbINOMHAET POJib UX YCUAUTENSA C NOMOLLbIO CBOUX GU3NYECKUX NONEN>.

Mpwn Takom B3anmMoaencTemnm Boabl C N06GbIM BELWLECTBOM, C KOTOPbIM OHa Oblfla B KOH-
TakTe, NPOUCXOANT U3SMEHEHNE YAaCTOTbl MArHUTHOrO NONA CaMON BOAbI, BUOOU3SMEHSAET-
Cs ee MMKpoknacTepHasa CTpykTypa.

L0-p Bonbdranr Jliogsur (dGum3nk, nccneposaTtenb CBONCTB BOAbI):«... BOAA, OTPaBNEH-
Haa TaXenbiMW MeTannamum (conpukacasBlasascs C HUMKU (aBT.) faxe nocfie TwaTtenbHOn
XUMMUYECKON 04YUCTKM nepenaeT BPeAHYI0 HAKOMNEHHYID MHOOPMaLMIO TAXENbIX MeTan-
I0OB 4YeNOBEYECKOMY OpPraHm3my», T.K. COXpPaHAeT OonpefesleHHble MarHUTHble 4acTOoThl,
KOoTOopble Npu rNy6bokoM pPacCMOTPEHMM MOXHO TOYHO COOTHECTU C 3TUMU BPEAHbIMU
BewecTBamu.

3apanTte cebe Bonpoc: «MOXHO Nnu BO3AENCTBMEM MACCUBHbLIX CPEACTB OYUCTKMU
(dunbTpoBaHMe) n3baBuTbCA OT Takoi (nwboi) nHdopmaumun?»

Mpu nonagaHun Takon BOAblI, UMEBLUEN KOHTAKT C CONAMMW TSXENbIX MeTannos, pa-
OVOHYKNngamm, B OpraHvM3m 4yenoseka, MPOUCXOAUT B3aMMOLENCTBUE €e C XUAKON
6uonorn4yeckoin cpeno opraHm3ma, 4TO BEAET K MCKAXEHWI0 4aCTOT SHEPreTuyeckmx
LEHTPOB M 4YacTOTbl 3HEProMHGopmMaumnmoHHOro obmeHa, HapywaeTcs CTPYKTYPHO WH-
dopmMaumMoOHHOE COCTOsIHME TuapaTHbIX 060104eK U CIOEB opraHa (opraHos).

B pa6ote npod. d.M. TypeHko, CB. KOHOBanoOBOWN TakXe OTMEYEHO:
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«YMeHblleHNne 4acToTbl 3HepreTuyeckmx weHTpoB Ao 650 'y npuBOAWUT K CTpeccy,
npu 450 Ny - nponcxoaunT akTuemndaunsa supycos, npu 350 Ny - Mukpo6oOB 1 Tak Ao ne-
TanbHOro mucxopa», T.e. NOL BO34EWCTBUEM CTPYKTYPHO-UHDOPMALMOHHBLIX XapakTtepu-
CTVK Bel,ecTBa, C KOTOPbIM A0 ynoTpebneHns Hamu Bofa UMeNna KOHTakT, UBMEHSIOTCS ee
CTPYKTYPHO- MHPOPMALMNOHHbIE XapakTepuCcTnkn, KoOTopble B CBOK O4epeab, BO3aeN-
CTBYIOT Ha CTPYKTYPHO-MHDOPMALUOHHbIE XapaKTepPUCTUKM XuAakolh 6Guonormyeckon
cpefbl Hawero opraHnama n, eCTeCTBEHHO, HE B NONb3Yy OpraHnama.

Mpwn ynoTpebneHnn Bopa, o4YnWeEHHAs OT BPEAHbIX NPUMECEN U XMMUYECKUX COoelun-
HEHWI, ele He rapaHTMpyeT 6€30NacHOCTbL 340POBbLIO YENOBEKA, €CAN B 3TON BOAE Npu-
CYTCTBYeT HeraTuBHas CTPYKTYPHO-UHPOPMaLMOHHAA cocTasnswowas.”

«YbpaTb» M3 BOAbl NamMATb O BeWeCcTBe, C KOTOpPbIM paHee BoAa KOHTaKTupoBana,
MOXHO TONIbKO pa3pywuB (M3MEHWUB) CTPYKTYPHO-UHDOPMALMOHHYIO COCTaBASOLLYIO
oYyuuwaemMon BoAbl C NpUAaHMEM BOLE CBONCTB AN9 NOCNEAYIOLEero eCTeCTBEHHOroO BOC-
CTaHOB/IEHUA ee CTPYKTypbl, 4TOObl HE3aBMCUMO OT CTPYKTYpbl BOAbI MCXOAHOIM BOAA
BOCCTaHaBnMBanacb TONbKO B BOAY «CTPYKTYPUPOBAHHY». B ycTponcTBe OYUCTKMU Nu-
TbeBol Boabl «<BCJ1-Mepn» peweHa v 3Ta 3agava.

Kak oueHnBalOT CBONCTBA M BO3MOXHOCTU BOAbl C oTpuuatensHbiM OBI, HanpumMmep,

Takoi BoAabl kak «Bawe 3popoBbe», Boabl «6CJ1-Men» v ap. 3acnyxusatoLme yBaxeHus

BeAylwe MeaunuuHckue yypexageHmns Poccumn?

(Bopa «Bawe 3popoBbe» nponaeTcs B BUAE OyThlIMPOBaAHHbLIX yNakoBOK, OCHOBA -
Boga c otpuuatensHbiM OBIM, a Boay «<bCJ/1-Men» rotoBuTe Bbl camu).

YT106bl HE 3arpyxaTb TAXENbIMU MEAULMHCKUMM TEPMUHAMU HecneumanucTa B obna-
CTW MepuuUuHbl, MPUBEAEM B Ka4yeCTBE MPUMEPOB pPe3ynbTMPYIOLIME 3akloYeHns psaaa
nccnepoBaHuii, BbIMONHEHHbIX no 3akady 00O «Pepokc TexHonoruu» r. Mocksa, 6e3
onuMcaHnMs MeTOAUKWM CaMUX UCCNEeA0BaHWIA:

1. Otyetbl N'YHUW Bupyconorum nm. 4.WN. UBaHosckoro PAMH, yTBepxAaeHbl akageMu-
koM PAMH [.K. JIbBOBbIM.

1.1 «M3y4yeHne NPOTUBOBMPYCHON aKTUBHOCTU CTabUAM3NPOBAHHOIO BOAHOIO PAacTBO-

pa C BOCCTAHOBUTENbHbIMW CBOWCTBAMW NPU 3KCNEPUMEHTANbHON MHDEKLNN, Bbl-

3BaHHOWN Bupycom renatmuta C B kynbTypax knertok» (2003r.).

3aknioyeHune:

- CBPBC (cTabvnm3npoBaHHbIA BOAHbIA pacTBOP C BOCCTAHOBUTENbHbLIMW CBOMCTBA-
mu, OBM = -300mB) He ob6nafaeT LMTOTOKCMYECKUMU CBONCTBAMU AN KYAbTyp Kie-
Tok Vero-E6, CM3B, MNTMN B TeyeHune 4-x 1 60nee AHEN KYyNbTUBNPOBAHUS.

- CBPBC ob6napaeT BUPYANLUAHOW aKTUBHOCTbIO B OTHOWEHUK Bupyca renatuta C
('C) npu akcno3nuunn BIC- copepxawen xnakoctTn n cpepbl rna, npurotToBneHHomn
Ha CBPBC B TeyeHue 1 yaca u 24 yacoB, TuTpbl BIC ons KynbTyp KNeToK CHMXalTCH
Ha 2,3 - 3,0 Ig TUA,,.

- BCN - BYADLTE CUACTANBDLI, Alodan! Ex !
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CBPBC ob6napgaet NnpOTUBOBMPYCHLIMUM CBOMCTBAMW N CNOCOOEH CHMXATb NPOAYK-
uunio BIC - nHdmnumpoBaHHbIMK neTkamn B cpenHem Ha 3,0 - 4,0 Ig npu pobasneHun
ero cpasy xe nocne agcopbumnmn BIC Ha kneTkn nnm 3a 24 4yaca oo MHOEKLUNN KNEeToK
Bupycom renatuta C.

«MN3y4yeHre NPOTUBOBUPYCHOM akTMBHOCTW HanuTka «Bawe 3popoBbe» (CBPBC =
-300MB) C BOCCTAHOBUTENbHLIMW CBOCTBAMM HA AO0OPOBOAbLAX, UHULLUMPOBAHHbIX

BUpycom renatuta C».

3aknoyeHue:
HanuTtok «Bawe 300poBbe» 9BNAETCA BbICOKO3I(P@PEKTUBHLIM MPOTUBOBUPYCHBLIM
CPEeACTBOM PaAMKANbHOIO CHUXEHUS BUPYCHOW HAarpy3ky BNAOTb 4O NOMHON 91u-
MuHauum Bupyca renatmta C n3 kposu 601bHOFO HE3ABUCMMO OT NONia, BO3pacTa,
TAXECTU Y CPOKOB UHOULMPOBAHUS.
Hanutok «Bawe 380p0oBbe» NPOABASET BbICOKYIO MPOTUBOBUPYCHYIO aKTUBHOCTb B
OTHOWEHUN Hanbosee TAXENON U BMECTE C TEM CaMOW pacnpocTpaHeHHoW B Poc-
cun dopmel BIC - reHoTumn JB.
Hanutok «Bawe 300p0Bbe» MOXET ABAATHCA CAMOCTOATENbHBIM MPOTUBOBUPYCHBIM
CpeAcTBOM, B TOM YMC/E M NOC/E NPOBEAEHUS MPOTUBOBUPYCHON MHTepdePOHOTE-
panuun 6onbHbIMK renatTutom C.
BbiCOKMIA NPOTUBOBUPYCHLIN addekT nocturaeTcsa B tedeHmne 10 - 21 gHs.
HanuTtok «Bawe 380poBbe» HOpMANM3yeT U cCNOCOGCTBYET HOPMAnNM3aLnMm OCHOB-
HbIX GMOXMMUYECKMX NMOKa3aTenen, xapakTepHbIX AJiS N1, MHPULMPOBAHHbLIX rena-
TUTaMu.
YnotpebneHne HanuTka «Bawe 340poBbe» CNOCOOCTBYET HOPMANU3ALLUU UMMYH-
HOW CUCTEMBbI, BKJIl0YHAs HOPManM3aunio MMMYHHOPETYMPYIOLWEro nHaekca
ca4/cns.
YnotpebneHune Hanutka «Bawe 380poBbe» BbI3BANIO KAYECTBEHHOE Y/y4YlLIEHUE CO-
CTOSIHNS CaMOYYBCTBUS U 300P0BbS L,OOPOBONbLEBR, MPUHMMABLUNX HAMUTOK, HAYU-
Hasi co 2 - 3 HeJenu npuemMa HanumTka.
YnotpebneHne Hanutka «Bawe 340p0Bbe» MOXET OblTb PEKOMEHAOBAHO NULLAM,
MHOMLMPOBAHHBIM BUPYCOM renatuta C, C LeNbio CHUXEHNS BUPYCHOMW HAarpy3ku,
HOpManmsaunm GNOXMMUYECKMUX NoKasaTenen u1 HopManmM3aumm UMMyHUTETA.

«ccnepoBanne KOMGUHNMPOBAHHOIO BO3AENCTBMA BMPA30Ja M BOAHOrO pacTBopa

co cTabnnmManpoBaHHbLIM OTPULATENbHLIM OKNCANTENbHO-BOCCTAHOBUTENbHbLIM MO~

TeHuuanom (BPCO OBMN) Ha nHdEKLMOHHbIe cBONCTBA BUpyca renatuta C (BIC)».

3akniovyeHue:
O6HapyXxeHbl NMPOTUBOBUPYCHbIE CBOWCTBA NpenapaTta Bupason (pubaBupuH) B
KoHueHTpauun 100 mkr/0,1 mn yepes 48 yacoB nocne 3apaxeHus knetok CM3B BIC;

yepes3 72 yaca nocne 3apaxeHuns KNeTok NpOTUBOBMPYCHbIE CBOWCTBA Npenaparta Bu-
pa30n CHuxanacb, 0COH6eHHO Korga BMpason seoannan yepes 1 yac nocne nHdexkunm.
BPCO CBIl k 48 yacam nocne 3apaxeHuns npuBoaun K BoixusaHuio 100% kneTtok, B
TO BpeMs Kkak B KOHTpone (He npuHumaswux BPCO OBIM) nornbano 50 - 60% BIC
MHOMLMPOBAHHBIX KNETOK...

AHTUBUPYCHbIN 3ddeKT Npu KOMOUHNPOBAHHOM NMPUMEHEHUM ABYX NpenapaToB B
3HauYnTenbHOM Mepe ycunusaeTcs, 4To npueoant Kk 100% BbikxnBaemocTtu BIC MHPU-
LMPOBAHHbLIX KNETOK BO BCEX BapuaHTax onbiTa.

14 «AiccnepoBaHne BO34ENCTBMA BOAHOIO PacTBOpa €O cTabmnnanpoBaHHbLIM OTpuLa-

21

TeNbHbIM OKWUCJ/IUTENIbHO-BOCCTAHOBUTENbHbIM NoTeHumanomMm (BPCO OBIM) npwu akc-

nepuMeHTanbHOW MHPEeKUNn, BbISBAHHON NaTOreHHbIM BapMaHTOM BMPyCca NTUYbETrO

rounna A/H5N1 B kynbTypax knetok». (2006r.)

3akno4yeHue:
O6HapyXeHO NPOTUBOBUPYCHOE AEeCTBME BOAHOIO pacTBopa CO cTabunmsanpoBaH-
HbIM OTpULATeNbHbIM OKUCANTENbHO-BOCCTAHOBUTENbHBIM MOTEHLMANOM Ha UHpeK-
LUOHHbIE cBOMCTBA BMpyca rpunna A/HS5N1 ntuy,.
OnTumManbHbIM NPOTUBOBUPYCHBLIM AeicTBuemM npenapat BPCO OB o6nagan B cny-
yae BHECEHWNSA ero B KynbTypbl KIeTOK 32 1 4ac O NOpPaXeHUs BUPYCOM.
MpoTuBOBMpPYyCHasa akTUBHOCTbL npenapata BPCO OBI1, BHeceHHOro 3a 1 yac go
3apaxeHuns KNeToK COXpaHanach 40 72 4aCOB NOCNe 3apaxeHus KynbTyp KNeTokK
Bupycom rpunna A/H5N1, B To BpeMa kak npenapart 6bl1 akTMBEH TONIbKO B paHHUe
Cpokn nocne nHdekunn B cnydyae o6paboTkm KNeToKk B MOMEHT UHPUUNPOBAHUS
nnm 4epes3 1 yac nocne 3apaxeHus.

OT4yeTbl YTBEPXAEHbI 3aM. reH. aupektopa NYHUN anupgemnonorum n Bupyconorum
M. H.®. Famanea .M.H. AHaHbUHbIM [O.B.

«06 nccnenoBaHnunM BANAHWUSA BOAHOIO pacTBOpPa C OTPUUATENbHbBIM OKUCANTENbHO-

BOCCTAHOBUTENbHbIM NOTEHLMANOM Ha Noka3aTenn Hecneundu4eckom pe3ncTeHT-

HOCTW MMMYHHOIO cTaTtyca» (2004r.)

3aknoyeHue:
MonyyeHHble pe3ynbTaTbl CBUAETENbCTBYIOT O MOBbLIWEHUN YPOBHSA HEKOTOPbIX MO-

KasaTenen KJEeTOYHOro MMMYHUTETA Y NuL, MOJYYUBLIUX BOAOHLIA pacTBOpP C oTpuua-
TenbHbiM OBI1, 4To NO3BONAET NPUMEHATbL €ro AN npeaynpexaeHus 6akTepuanbHbiX U
BUPYCHbIX 3a001€BaHNN, CHUXEHUS CUMNTOMATUKM UX NPOSBIEHUI, a Takxe npodunak-
TUKU peunanBoB 6akTepuanbHbiX U BUPYCHbIX 3a60neBaHUA.

BogHblh pacTBOp € oTpuuaTtenbHbiM OBl HOpMannsyeT noka3aTenm MMMYHHOW cucTe-
Mbl Npu nx gucbanaHce, NpoaBnss, Takum o6pa3omM, UMMYHOMOAYUPYIOLULME CBOACTBA.

BCN - BYALTE CUACTANBDI, Ntoan!
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MonyyeHHble pe3ynbTaTbl CBUAETENIbCTBYIOT TakXe O feceHcubunuaupyowem (npo-
TMBOANNIEeprnyeckom) nencTBMM BOAHOIrO pacTteopa ¢ oTtpuuatenbHeiMm OBI, npossnsaio-
LLeMCs B CHUXEHUM nokasaTenen copepxaHna nmmyHorno6ynumHa IgE.

BopoHbllh pacTBOp ¢ oTpuuaTtensHbiM OBl o6nagaet UMMYHOMOOYIUPYIOLWNUMUN CBOW-
CTBaMU, CTUMYNMPYSA CHUXEHHbIE KAYeCTBEHHbIE U PYHKLMOHANbHbIE NapaMeTpbl UMMY-
HUTEeTa, CHMUXasa 3aBbllUEHHble, HOPMann3ys pa3banaHCUPOBAHHbIE U HE BIMSAS HA HOpP-
MafbHble napamMeTpbl UMMYHUTETA.

MonyyeHHble AaHHbIE O BAMSHUW BOLHOrO pacTBopa C oTpuuatenbHeim OBIM Ha ry-
MOpPanbHYIO U KNETOYHYID CUCTEMY MMMYHUTETa (MMMYHOMOAYAMpPYOLWME CBONCTBA)
Nno3BONAET NPUMEHATb €ro NpPakTUYeCcKn 3[00POBbLIMWU NOALMU B KayecTBe nevyebHO-
npodunakTUYeckoro CpeacTBa B LeNsax BblpaBHMBaHUA pa3banaHCUMPOBAHHbLIX Moka-
3aTtenen MMMyHuUTETa, a TakXxe ANg NNl CO CHUXEHHbIM YPOBHEM MMMYHUTETa U UL, B
OTHOWEHNN KOTOPbLIX MPUMEHANACb UMMYHOLENPECCUBHAA Tepanus.

2.2 <06 n3yyeHumn coctaBa MUKPODNOPbLI NPN NBMEHEHUN OKNCANTENBHO-

BOCCTAHOBUTENbLHOIO NOTEHLIMANA NONOCTU KNULLIEYHOro TpakTa « OTyeT. (2004r.)

OOwuit BbIBOL:

BoaHbli pacTBop C¢ oTpuuaTtenbHbiM OBI HopMmanuayeT pasbanaHCUpOBaHHbIE MO-
KasaTenn cocTaBa KMWEYHOW MUKPOdNOopPbl Yenoseka, CTUMYINPYET POCT NONIE3HON MU-
Kpodnopbl U NogaBnaeT NaToOreHHy Y YCAOBHO-NATOMEeHHYI0O MUKPOGDIOPY KNLWEYHMKa.

MonyyeHHble pes3ynbTaThl UCCRenoBaHUii Ha [06POBOAbLAX MO3BONAAIOT PEKOMEH-
[0BaTh BOMHbIE PacTBOPbI C oTpuuaTtenbHeiM OBl B KayecTBe OCHOBbI A8 CO34aHUA
XUAKUX NULLEBLIX MPOAYKTOB C AMEeTUYecKuMu (ne4ebHO-npodpunakTuyeckmMmm) cBoi-
cTBamu.

3. OTyeTyTBEPXAOEH 3aM. reH. AupekTopa Bcepoccuinckoro HayyHo-uccnenoBaTtenb-
CKOro xmmMmmuko-dapmauyestTmyeckoro nictutyta K.T.H. CasoHoBbiM H.B.

«06 n3y4yeHUn ob6LULETOKCUYECKNX CBONCTB CTabUNM3NPOBAHHOIO 3N1EKTPOXNUMM-
4YyeCckn BOCCTAHOBNEHHOro BOAHOro pacrteopa (COBBP) c oTpuuaTenbHbiM
OKWUCNNTENIbHO-BOCCTAHOBUTENbHLIM NoTeHUManomM» (2004r.)

OGwee3aknwyeHue:

MpoBeneHHbIe NccnenoBaHna nokasanu,4to COBBP c oTpuuaTeibHbIM OKUCIUTENbHO-
BOCCTAHOBUTE/IbHLIM MOTEHLLMANIOM HE OKa3biBaeT OTPULLATENIbLHOIO BAUAHUSA Ha obuiee
COCTOSIHME 1 MOBEAEeHME XUBOTHBIX HU MPU OAHOKPATHOM, HU NMPU MOBTOPHOM BHYTPU-
BEHHOM BBEOEHUN.

C3BBP ¢ oTpuuartefibHblM OKUCIUTENbHO-BOCCTAHOBUTENIbHBIM MOTEHLMANIOM TakxXe
He oka3biBajl OTPMLLATENbHOIrO BANAHMSA HA FOMEOCTa3 XUBOTHLIX: MO 06LEeMy COCTOA-
HUIO U MOBEOEHMIO MOAOMNbITHLIE KPbIChl U KPOJIMKN HE OTANYANNCh OT KOHTPOJIbHbIX.
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He BbIABNEHO KakMx-nnbGO CYL,ECTBEHHbIX U3MEHEHWN B reMaTtofiormieckux, 6mo-
XUMUYECKNX nokasaTensax KpOBU U NPU TMCTONOMMYECKOM UCCNeOBaHUN BHYTPEHHUX
OpraHos.

MecTopasapaxatwouwee pngeicteme npu BBeaeHun COBBP ¢  oTpuuaTenbHbIM
OKWUCNUTENbHO-BOCCTAHOBUTENIbHLIM MOTEHLNANOM HE OTMEYEHO.

4. OT4yeTyTBEPXAEH 3aM. reH. gupektopa NYHUWM akonorum yenoBeka u rurneHbl OKpy-

xatouwen cpenbl npod. PesasosbiM B.A.

«BanaHne anekTpoxXxmMmMmu4yeckn akTUBMPOBAHHOW BOAbLlI HA CUCTEMY CBEPThLIBAHUSA
KkpoBu» 2004r.

3aknoyeHue:

«...ONeKTPoOXMMMYeckn aktmempoBaHHasa soga ¢ OBl «-300mB» ... He obnapjaeT He-
XenaTtenbHbIM LENCTBMEM Ha CUCTEMY remocTasa»

NTak, TpagnunoHHaa MeauumMHa B nuue Befylwnx MeANLNHCKUX Yy4PEeXOeHNn 3HaeT
0 NpekpacHbIX CBONCTBAX BOAbl C oTpuuatenbHbim OBII.

Ho, ...MmeaununHa, B uenom, npepnaraet (HaBs3blBaeT) NpakTUYeCKn BCcerga TONbKO
MeANKAMEHTO3HOE BMeLWaTeNnbCTBO (MCTA3aHMEe OopraHM3amMa yrHeTawwumm Mepuka-
MEHTO3HbIMWU HAarpy3kamu, 6J1OKMPOBKY TEX WA UHBIX OPraHOB «XUMUEN», NPOBEAEHUE
«YUCTKU» U T.4.).

NTor neyeHuns (camoneyeHuns): 3aKOHYMB TakOW KypC, U, HE yOENMB BHUMAHUS B NO-
BCEAHEBHOM XN3HU KayecTBeHHON DUHUNLLIHOW o4yncTke NUTbEBON BOAbI (onaTtb Obynete
ynoTtpebnaTb NUTLEBYIO BOLY COMHUTENBHOIO KayeCTBa, C HEM3BECTHBIMU M MOCTOSAHHO
MEHSAILWNMNCSA, HEM3BECTHO N0 KaknuMm 3aKkoHaMm, napameTpamMu), Bbl OBONBHO BbICTPO
BOCCTAaHOBUTE NMPUYUHY CBOUX HEAOMOTAHUN.

NMpumeyaHue:
MonbiTainTeCb OTbICKATb METOAMKY Ne4YeHns (NpuBefeHns opraHmamMa B 06pas3LoBbIi
nopsiLok) B KOMOUHaLWUKM C NMTbEBOW BOAOWN, AymMaeM, Bpsag nu y Bac a1o nonyyurtcs.

3acnyxvnBaeT BHUMAHUS 9KCMEPUMEHT, MPOBEAEHHbIN GUPMON, 3aHUMAlOLLENCS pa3-
BeEHMEM aKBapPUYMHbIX pbl® (MaTepuanbl NpenocTaBneHbl OKTOPOM BOCTAHOBUTE/b-
HOW MeanuunHbl A.A. XycmaHom, r. Mockga).

Ycnosusa akcnepumeHTa

1. Bopa ounweHa yctpolicteoM «bCJ1-Mep».
2.Bopa oTtcTtamBanachb nopsgka 12-14 yacos.
3. 3anuBanacb B akBapuym.

Pe3ynbTaTbl aKkCNnepumMeHTa MO pa3BefEHUID akKBapMyMHbIX pbiBOK NpeacTaBfieHbl B
Tabnuue 2 Ha cnepylolen cTpaHuue

BCr - BYADbTE CUACTANBDI, AOaNn!




Tabnnua 2

PassepeHue
Ycnosusa
Hassanue
copepxaHus Bopa Bopa Bopa
Boagonp KnnayeHasa «BCJ1-Mepg»
I'IEMTYUJOK t=27 - 30C BbIX04 NUYUHKMN BbIXO4 NUYUHKHK
Taiinann He Tpebyer 50-60% c 60-80% 6e3
MpepcTtaButens aspauuun, Boga noGasneHuem nobGasneHus
cemeiicTBa KunsyeHas TpunodnasuHa npenapaTtos
nabupuUHTOBBIX t=28C t=280C
(n3 onkown
npupoabl)
Tetpa Manbmepwu t= 250 - 300C He pasmHoxaloTcs t=27C
lOxHas Amepwuka, | pH= 5,5-6,8 pH= 6,8
npeacrtasutensb AkBapuym Buxonynmwww
cemelicTBa 3acaxusalT

XapayunHoOBbIX

pacTeHusmmn

60% - 70% 6e3
no6asneHus
npenapaTos

HEOH
Peka Ykaanu,

t Boabl ot 17 -
28C ny4ywe 18
-23C

He pasmHoXxatlTCs

Bbixoo NUYUHKN
70%-80% 6Ges

NpUTOK pekun pobasneHus
AMa3oHKu «aKBapuym npenapaTtoBs
TPONM4YeCcKkoro
neca»
CKANAPUA CocTtaB BOAbI t= 26 - 28C Nukybauus
O6blkHOBEHHASA ocoboi ponu He MHKy6auma nkpbl MNKpbI
npeacrasuTensb urpaet t=28 - 29C npwn t=28 - 29C
cemeiicTBa t=20 - 24C. Npn aspaunu. Bbix04 AUYUHKK
LUUX0BbIX, pasBepeHun MpenapaTthbl 90% 6e3
p.AmasoHka XEeCTKOCTb BOAbI 1. Sera mycopur npenapaTtos

XenatenbHO
nmeTb Jo 10

2.Cynbdpamuno-
MUOHbIE
npenaparhbl
Bbixog NUYUHKK
70%

BOAOPOCU
«TannaHackuin
Mox» Tannavg
(n3 pukon
(npupoabl)

t=28 - 30C

Ha 3-ii feHb

Ha4YMHalT pacTeo-
paTbCs

B BOAONPOBOAHOW BOAE
He npunxunBaeTcs

Bopnopocnu He
pacTBopsaTCS,
npuxuneBawTCHa
YyCTOWYUNBO

3To TakXe OAMH M3 NPUMEPOB YHUKANbHOCTW BOAbl, O4NLLEHHOW C MOMOLLbIO YCTPOW-
ctea «bCJ1-Mep».
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3aknio4yeHue.

Bo3M0OXHO NMoBTOpUMCS, HO 3aJaAMMCs BONPOCOM, Kakue Xe OCHOBHble CBOMCTBA
DOMKHBI ObITb NPUCYLWM NUTbEBOW BOAEe, 4TOObl OpraHbl M CUCTEMbI BbIMONHSAMN CBOU
bYHKLUNN B COOTBETCTBUKN C NpefHasHavyeHnem?

1. Jo6poKayeCTBEHHOCTb - HaJlMyne coneil B AONYCTUMbIX, HE NPEBLIWAOWNX HOPMBbI,
KOHLEeHTpaumnsax.

2. 9nupemunonornyeckas 6e30nacHoOCTb.

3. HeliTpanbHbli KUCNOTHO-LWeEeNO4YHO GanaHc (pH) - nogaepXxaHne camMoOBOCCTaAHO-
BUTENbHBIX NPOLECCOB B OpraHn3mMe (60NbWMHCTBO U3 HUX NPOTEKAeT TONbKO B
HENTpanbHOW cpepe).

4. CTpykTypa - npupaHue Boae (Hannyve y BoAbl) CBOMCTB, MO3BONSAOWMX KJieTKaMm
opraHnama adpdekTnBHO, 6e3 3aTpaT SHEPTUN BLINOJIHATL CBOU PYHKLMN.

5. QHepronHdopmaumoHHaa cocTaBnstolwan - soga obnagaeT aHeprven NOANUTKN Ha-
e XMAKon 6MONOrni4eckon cpelbl U HaNMNYMEM NOJIOXKUTENbHON Ana XuaHepes-
TENbHOCTW 4YenoBeka CTPYKTYPHO-MHPOPMALNOHHON COCTaBASIOWEN.

6. [Opyrue cBoicTBa - BA3KOCTb, NOBEPXHOCTHOE HAaTAXEHME, 3NEKTpUYeckas nNpoBo-

OUMOCTb, ...

Bopa, okpyxatouwas 4enoseka, XMBYLWEro B LMBUAN3OBAHHBIX (M HE O4EHb) CTpaHax,
M KOTOPOW OH, eCTEeCTBEHHO, NONb3yeTCcs (M3 KONOALEB, BOAOEMOB, BoAOoNpoBoaa, 6y-
ThIIMPOBAHHAS, NOCNe KUNSYEeHUs U Ap.), MOXeT obnagatb TakMMM CBOMNCTBAMU TOJbKO

TEOPEeTUYHECKN.
Mocne o4ncTKU NMUTbEBON BOoAbl ycTpolicTBoM «BCJ1-Mep»:

1. OBIN Boabl nopagka ot «-350mMB» fo «-800MB», T.e. MOAYYMIN MOLLHbIA BOAHbIN AH-
TUOKCUOAHT. B opraHuam BAMBaAEeTCS 3HEPrus B ThICAYM M COTHU ThiCAY pas3 npe-
Bbllalowas aHeprunio Xmakomn 6nonormyeckoii cpenbl opraHmama. Mpu atom YACTb
aHeprun BOAbl HanpaBnseTca Ha nopapepxaHue (ycuieHue) aHepPrumn KeTok u BHe-
kneto4yHon xmpakoctu, YACTb Ha BocnonHeHne aHTuokcmuaaHTHoro cnost, YACTb ne-
pepacrnpepenseTcsl Ha 0O4UCTKY OPraHoB Y CUCTEM (LLNTaku, TOKCUHBbI,...)...

2. KucnotHo-weno4yHoit 6anaHc BOoAbl Bcerga HelTpalieH, BoAa CTPYKTYPUPOBAHA,
anmpemuonornyeckm 6esonacHa, conepxut BCE conum, npucyuime Boae [,aHHOT 0 KOH -
KPEeTHOro permoHa B KOHLEHTpauuax, COOTBETCTBYIOLWMNX TpeboBaHMAM FoccaHanua-
Hap3opa, Hannyme Taxénon soabl (D20) cBeAeHO K MUHUMYMY.

W

Apyrue ceoiictBa BOAbl cootBeTcTBYIOT akTuBm3aunm BCEX XM3HEHHbIX npouec-
COB He TONbKO OpraHM3mMa 4yefnoBeka, HO M HalUX YeTBEPOHOTuX Apy3eii, obutatenen
dayHbl 1 dnopbl. YaanseMblin wnam aBnsetTcs npekpacHbiM yoobpeHnem.

BCN - BYAbTE CUHACTNNEDI, Nioan!
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CerogHsa mMasio ybparb wn3 Boabl nopsigka YETBIPEX MWJ/IJINOHOB pa3nnyHbix
npumeceri U BpeAHbIX COEAUHEHWI, UMeloWNX MeCcTO ObITb B «COBPEeMeHHOW» Boje,
B T.4. U TEXHOreHHble OTXOAbl, U SIAOBUTYIO OpPraHuKy, U oTxoAabl dapmaveBTn-
4ecKux npousBOACTB, M MUpPUaAbl BUPYCOB U BakTepwii.

Heobxoaumo «ybpatb u3 «namsiTu» BOAbI BOCMOMUHaHue o AypHom! Bepab
Takas Boga, A[axe ec/M ee XUMUYECKUA COCTaB HaxoauTcss B Mpefenax HOPMbl,
OOGHapyXuBaeT oOTpuLaTesibHbl€ PEe30HAaHCHble 4YacTOTbl (M3-3a «NaMsATU» O
BpeAHbIX BeljecTBax) M nepenaeTr 3TW oOnacHble BUOGpauun opraHu3my.

U TpyaHo cka3atb, Kakoe un3 3Tux 301
A/l __opraHn3ma _4esioBeka
cTpawHee!!!

OT3bIBbl

(Mo NnpuMeHeHUIo BOAbl, NPUIFOTOBJIEHHOW ¢ NnoMoLwblo annapata "BCJI-MEA4")

Y Hac B Poccuun, kak BEpOATHO, Uy 6GONbLUNHCTBA NIOAEN NNaHeTbl, OTCYTCTBYET KyJb-
Typa NUTbs «CbipOin» BOAbl HE TONBLKO MO MPUYNHE HEMOHUMAaHUA PONN «CbiPOW» BOAbI,
HO M NO NpUYMHe 6OA3HN YyNOTPEDNATL OKPYXAIOLLYI0 YeloBeka BOAY B «CbIpOM» BUAE.

A Bellb TOJIbKO «Cblpasi» NUTbeBas BOAA C MPUCYLLMMUN €l OT NPUPOAbl YHUKANbHBIMU
XapakTepucTukaMmmn MM ¢ TaKOBbLIMU XapakTepucTukamu, NoNy4yeHHbIMU B pe3ynbTaTe
ee 06paboTKKM (04YMCTKM), cnocobHa TBOPMUTL Yyaeca B HENTOBEYECKOM OpraHuame.

Mo aTolh NpuymHe (kKak B cBoe Bpems un poktop d. BatmaHrxenupx B psige CBOUX
n3paHuii, B T.4. «BOAAa UcuensieT, nekapcTtea ybusalT»), C HEKOTOPbLIX NOp, § cTan npo-
CUTb NMpUCbINaTb MHE OT3bIBbI Nll0Ael, KOTopble NpMobpenn ycTpoicTea BOJOOYUCTHbIE,
«bCJ1-Mep», c OTBETOM Ha BOMPOC, YTO, MO UX MHEHMIO, Y HUX B OPraHM3Me M3MeHUN0oCb B
NYYLWYIO UK XYALWYI CTOPOHY nocne ynotpebnexHusa soabl «bCJI-Meg».

Appeca n daMunanum aBTOPOB NUCEM He Ha3biBalo MO 3TUYECKUM MPUYNHAM, XOTH MHE
3TN agpeca U3BECTHbI.

Mbl n Hawwu cembn ynotpebnsem Boay «b6CJ1-Mep» yxe 6onee 6 net. Nopwkos A.C.
noceaATUA 28 net Xn3Hu nogsoaHomy édnoty. CnucaH ¢ naaBcocTaBa No COCTOSHUIO 34,0~
pOBbS C MONIHBbIM «BykeToM» 3aboneBaHWini NnogBoOAHMKA (rMNoAMHaMKUS, 3anopbl, cycTa-
Bbl, AaBneHune n np. un np.). C 2003r. 3abbin 0 «6onsgykax» 1 COOTBETCTBEHHO, O NIlOOUMONA
nonnknuHnke BM® N2285, yto B r. CaHkT-lMeTepbypre, He NpuHSAN 32 9TO Bpems (nopsaaka
6 net) HM opHOI TabneTkn (MHorpa, npasaa, NPUHUMAaN aHTUTPUNUH B OCHOBHOM B KO-
MaHOupoBKax).

Tenepb Nepexoxy K BblAEpPXKaM M3 HEKOTOPbIX Haubonee UHTEPECHbIX nucem. 9
oyeHb GnarogapeH nx asTopam. Bbl ckaxute, noyemMy Bbiaepxkn? OTBeYy: Ha BECb TEKCT
NWCEM He XBaTUT MecTa faXe B MHOTOTOMHUKE.

1. Jhogmuna C-MN6 - 67ner.

Netom 1999r. MHe 6bln NOCTaBMIEH ANArHO3-NPUTrOBOP, CBA3AHHbI CO 3/1laka4eCTBEH-
HOW onyxonbio. NMpowna NOAHbLIN KYPC XUMUYECKOM TEPANMM B OHKONOTMYECKOM LLEHTPE
B noc. Meco4yHoe. YnyyweHuns He npoun3downo. MHe 6Gbina Ha3dHavyeHa onepauusa no yga-
JNIEHWNIO 3TO ONYXONN U, eCTECTBEHHO, 6€3 BCAKUX rapaHTUil Ha UcueneHne.

CuactnuBeblii cnyyai (unmn Bor) nomor npuo6bpecTtun annapart AN o4ncTky Boabl «bCJ1-
Megn». YnoTpeb6nsito o4nLLEHHYIO 3TMM annapaTtom Boay yxe 6 net. YyBcTByio cebs XO-
powo. Kpome ynotpebneHus BHYTpPb, Aenana 3Toi BOAOW NPUMOYKM U Komnpecchl. 06
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onepauun nepecrtana gymatb, a Tenepb u 3abbina. XuvBy NONHOLEHHOW XN3Hblo. O4yeHb
aKkTMBHa. [MoCTOAHHO Nocewato TeaTpbl U My3eun. [lymaio, 4TO ONyX0NN NMWKNAACh OKOH-
yaTenbHO.

Ecnn B nepuop Havyana Moero nevyeHus B noc. MecoyHoe onyxonb Obina pa3Mepom
c 6onbwoe 6GnaLe, TO B HacToAwee BpeMs 1, NnpakTuiecku, 3abbina To MecTo, oTkyaa
OHa HauyuHanacbk. YnoTtpebnsio sony «<6CJ1-Men» B HeorpaHM4yeHHOM KonunyecTtBe. Beceraa
Howy BYTbINOYKY C BOAOIK ¢ coboii. Muuwy, B T.4. yaih n kKode, roToBNO Ha 3Ton BoAe. Oy-
Malo, 4HTO B OHKONIOTMYECKOM LLEHTPE CYUTAIOT, 4HTO MEHS yXe HET B XuBblx. Cnacubo tem,
KTO BHOBb cAenan Mo XW3Hb MOJIHOLEHHOW.

2. AHgpeii C-I16 - 47 ner.

PaboTailo B peMOHTHO-CcTpouTenbHoi dupme. Jletom 2008r. Monyynn TpaBmy nab-
La npasou pyku pxasblM reosgem. lNanewy 3arHouncs, Hadan pacnyxatb. bonb HecTep-
numas. O6patuncsa k xupypry. OH ckasdan, 4To He0oO6X0AMMO CPOYHOE XMpypruyeckoe
BMELLATENbCTBO, BO3MOXHO ¥ yaaneHue nanbua. Y MeHs wok. ina meHs, kak paboyero-
cTpouTens, aTo noteps paboTbl 6e3 nepcnekTus Ha 6yayuee. B uenebHble BO3ZMOXHOCTU
Boabl «bCJ1-Men» He Bepun, XO0TS B CEMbE yXe ANnMTeNbHoe BpeMs (nopspka 6 net) ectb
annapat «bCJl-Meg».

Mos maTb npurotoBuna Boay, v 9, cuasa y Tenesnsopa, nogepxan nanew B cTakaHe
BofoW , obHoBnAa Boay. CymTalo, YTO HA MOWUX rnasax npou3owno yyno. Mposen Bcero
1 ceaHc nopsaka 4yaca. lManew nepecTtano gepraTb, 3aTemMm cnana onyxonb. lNaney yxe Ha
clneaylWwmn feHb BOCCTAHOBUACSA NMONMHOCTbIO U cTan paboTocnocobHbIM (AepXxan euwe 2
pasa B Boge nopsiaka 30 MUHYT, HO 3TO yxXxe ana npodunakTmku). Moxon K xMpypry otnarn.

Tenepb S NOJHbIA CTOPOHHUK BoAabl «BCJ1-Mep». Bepy 6yTbiiky ¢ BoAol Ha paboTy.
MonHocTblo n3baBuacs OT U3XOru, Hanaagunacb paborta kKmwevyHuka. MNpekpacHo pabo-
TaeT Xenynok.

3. AHgpeii C-I16 - 57 ner.

AnnapaTtom nonb3ylocb Nnopsakom 4-x net. Cnacmbo yxe 3a O4HO TO, 4TO Halla CEMbS
6e36093HEHHO U B HEOTPAHWYEHHOM KOJNIMYECTBE MbET ChIpYylo BOAy, MOay4yas OT 3TOro
HacnaxgaeHue n 3gopoBbe. MNpu NNYHON rurneHe (3ybul, NnonockaHne pTa, IMLO) NONb3Y-
emcsa Tonbko Boaoi «bCJI-Megn». [letn (B3pocnble CbiH U A04b) TakxXe «3abonenu» Bawen
BOAOW.

4. Buktop - MockBa - 55 ner.

Tsaxenoe paHeHune B AdpraHuctaHe, a 3atem 10 mecsiueB, npoBeaeHHble B YepHoObine
Ha NuKBMAauMKn KatacTpodbl, NPMBENU MO OpPraHM3mM K NonHoMy amcbanaHcy.

YnoTtpeb6nsio Boay «bCJI-Men» 6onee 3-x net. lNpneen cBoO opraHnM3mM B 04eHb HEMJO-
X0e cocTosiHMe. [laBneHne, BepxHee 3Ha4YeHNe KOTOPOro B Te4eHne Bonee gecatnneTus
3awkanueano 3a 200, npakTuyeckn HopMmanuaoBanocb. KnweyHuk pabortaet 6eaynpey-
HO. [lanbHeliwyto XnM3Hb 6e3 Bawel BoAbl cnabo npencrtaBasatn. Ynotpebnsda yai B ro-
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CTAX, cpas3y 4yBCTBYIO pasHuuy B Boae. [Joma Bawa Boga noctosaHHo. CTapatoch 6paTh ee
n Ha paboTy.

5. AHTOHuUHa - r. [Mpmosepck, JlenmHrpagckas o6a., 88 ner.

CocTosiHME 38,0p0OBbS COOTBETCTBYET BO3pPAcCTy U NEepPeHeceHHbiM 7 nHdapktam n 3
nHcynbtam. YnoTtpebnsio Boay «bCJ/1-Men» 6onee 4-x net. Bce Tabnetku 3anvBato Balien
Bopoii. Mou nogpyrun (Bo3pacT 3a 70 net) nepectannm My4mTbCsa C Xenyakom. Monueaio
uBeTbl U paccany. Bce pacTteT oyeHb OyliHO. MpekpacHas Boga. Conto U KOHCEpPBUPYIO
orypubl Ha Baweli Boge.

6. AuresmmHa - r. [lMpmosepck, JleHnHrpaackow o6n., 82 ropa.

Ynotpeb6nsio Bawy Boaoy perynsipHo nopsaka 4-x net. MNoapyru y MeHs TakXe BO3-
pacTHble, BEAEM Mbl MaNoONOABUXHbI 06pa3 Xu3Hun. 9 6biBWNI Mea. paboTHUK U MOHU-
Malo, 4To Bawa Boja ob6nagaeT MOLWHbLIM aHTUOKCUAAHTHBIM CBOMCTBOM.

YTpo HauyMHaeTcs € TOro, 4TO KO MHE MPUXOAMUT Macca MOWX 3HAKOMbIX U Mbl «FOTO-
BUM» BOAY (T.K. annapaTt TONbKO Yy MEHS).

Y Hac npekpacHo paboTaeT KUWEYHO-XEeNnynoYHblii TpakT, 4To sBnseTca 6obwoii
npob6nemoii gna nwopei Hawero Bo3pacta. Obuwiee cOCToAHME YAOBETBOPUTENLHOE.
Tabnetkn u nekapcTBeHHble dopMbl 3annBato Bawen Boaoii. JlekapcTBeHHble HACTONKMK
TONbko Ha Baweli Boge. Bce obpatunm BHMMaHMe, YTO B NepBble MUHYTH paboThbl an-
napata «bCJ1-Mepn», B KyxHe, rae «roTOBUM» BOAY, CUJIbHO MaxHeT XJ0poM, T.e. annapaTt
o4YyeHb addekTUBEH B BONPOCE yaaneHna u3 Boabl xaopa. Yoansemas nocse o6pabotku
13 BOAbl rpsidb B pa3Hble AHW M pa3Hble CE30HbI rofa pasHas. LiBeT ee 6biBaeT n cepoli,
N pXaBbl, N 3eNeHOoBaTbI, XOTH BOAA TeyeT U3 0AHOro kpaHa. bnarogapum aBTopoOB-
co3paTenein annapata «bCJ1-Mepn».

7. Cepreii - r. ApxaHrensck - 54 ropga.

Bca Hawa cembsi ynoTpebnsaeT soay «bCJI-Mepn» nopspgka 4-x net. MameHunucob npo-
6/1eMbl C CAMOYYBCTBMEM, CO CHOM, C KULIEYHO-XENYA04YHbIM TpakTOM. BnevatneHue Ta-
KO€, YTO YCTPaAHUIN MACCYy XMU3HEHHbIX NPOGIEM.

Bopa B HaweM pernoHe yxacHas u Tonbko annapat «<bCJ1-Men» no3BonsietT Ham noJ-
HOLLEHHO ynoTpebnsaTb «Cbipylo» BOoAYy 6€3 0NacHOCTM 3aHEeCTU BHYTPb cebs HEBECTb 4TO
M3 OKpyXalLwern Hac cpeabl BOAHOW MaccChl.

8. Jleonnn - Bnapusoctok - 71 roga.
Tonbko 6narogaps Bawemy annapaTty (oH y Hac 6onee 4-x net) Mory CNokKoOmHO NUTb

BOAY HE TONbKO B KMNA4YE€HOM, HO U B «CbiIpOM» BUAeE.

9. AHrenmna - r. C-I16 -39 ner.
Nbem Bawy BoAy B HeorpaHM4yeHHOM konuyecTtBe. Jloyka, ceivyac xoauT B 3-i Knacc.
M3baBunachb elle B getcaguke oT anneprum Ha Boay. AnnapaTom nosibd3yemcs noytu 5 ner.
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PebeHok nocne BaHHOW M Aywa Yecascs. Bpay nopekoMeHO0OBan CMEHUTb UK KBap-
TUPY UM BOQONPOBOAHbLIV CTOSK B AOME (y Hac 8- aTax). 3To0 PUHAHCOBO HEMCNONIHUMO.
MonvBanun oo4yky nocne Aywa Bawei Bogon n3 KoBlwKka, 3aTeM nepeLwnm Ha obTupaHue.
Hepnenun 4yepes 3-4 annepruyeckme peakumm npekpaTunmncs.

B wkony poyka 6epet c coboii 6yThiIKYy ¢ Bogoin «B6CJ1-Meg».

10. Cepreii - r. C-I16 - 71 roa.

Monb3yemca annapatom yxe 6onee 5 net. Y neteii CBOM CeMbW M CBOW annaparthl.
)KeHa «nuwmnnacb» KaMHel B No4Ykax NpMmepHo 3a 3-4 mecaua. M3 Hawen npakTukn yno-
TpebneHna Bsoabl «BCJ1-Mep»:

- IOASM C KaMHAMK B MOYKax PEKOMeHAY NUTb BOAy «lWafsue» T.e. YTPOM nepen
enon 1/2 ctakaHa cBexen Boabl Mnepen cHoM 1/2 cTakaHa, B TEYEHME Xe AHSA HAarpesaTb A0
NOSIBIE€HUS MEepPBbIX NYy3bIPbKOB.

YnoTtpebnsiem BOAYy B OFPOMHbIX KOJIMYECTBAX Kak BHYTPb, Tak U HA MPUrOTOBNEHUE
nuWM, a TakxXe Ha YNCTky 3y60oB, ononacknueBaHue nuua, onosackuBaHue BHYKOB nocle
KynaHus.

OTmMevalo, 4TO y A,E€BOYKM HA NULE, NOCNIE HECKONIbKMX CEAHCOB ONONackuBaHusa, non-
HOCTbIO MCYE3NUN NPbILLUKN.

11. Jlugua - r. C-M6 - 70 ner.

Ynotpeb6nsaiw Boay «6CJ1-Meg» 6 net. Yepes HeCKONIbKO AHEW Mocsie Havyana ynoTtpe-
651eHns ¢ KaMeHHO-no4YeYyHbiMK GondMuM a9 nonana B MapuweHckyio 60nbHULY. Bblwen
KaMeHb, BepHee BblJieTen.

Y3HaB, 4yeM CrnpoBOLMPOBAH BbLIXOA KaMHS, nevyawuin Bpay ckasan, 4to, Oyayum B
BoeHHO-MegunumnHckon AkagemMmmm Ha NepenoaroToBKE, MHOTO CAblWan 0 BO3MOXHOCTAX
3TON BOAbLI, CAblWaa, 4TO BoAda «NoBoeBana» B ApraHMcTaHe Kkak B KayeCTBe NMUTbEBOW,
Tak U B KayecTBe BOAbl ONA UHBbEKUMIA U Ona npomMbiBaHUS paH. Ho TyT xe Bpay goba-
BWJ, 4TO, MO €r0 MHEHUIO N OMNbITY, KAMHN BOCCTAHOBATCSH, T.€. yXe, HaBepHsAKa, HapyLleH
obmeH BelecTB B opraHname. OgHako, 0O HacTOsAWEro BpemMeHu, kak nokasbiBaet Y3U
(perynapHo genato no 2 pasa Kaxablii rof) B noykax HeT gaxe necka. Yxe 6onee 6 net
Mbl C MYXEM He NMPUHSANN He OAHOW cepb&3Hoi TabneTkn. A kak 6yliHO pacTyT UBETbl U
paccapna, a kKak 4oJiro cToaT 6ykeThbl B Base!

12. PycnaH - r. Bosioroe - 67 ner.

YnoTtpebnsaio sBoay «6CJ1-Men» 6onee 4-x net. XuBy oauH, a 3Ha4ynt 605eTb Henb3s. 3a-
6bi1, korga npuHuman tabnetku. NMpu Moelt ManeHbKON NEHCUM 3TO OYEHb CYLLLECTBEHHO.

MN3baBunca oT m3xoru, oT Henonanok B xenyake. lepecTtano «ckakaTb» AaBlieHUE.
3akanbiBalo Boay B rnasa. MNoTtpebnsio Bawy Boay B rpoMagHbix konuyectsax. bnaroga-
pto Bac 3a Boay, KoTopylo ¢ Baweit noMmouwbio MOry ¢ yooBO/AbCTBMEM ynoTpebnsio 6e3
ywepba ana 3n0poBbs.

MeiTanca nponaraHanpoBaTb Yy Hac uenebHble cBoWcTBa BoAbl «BCJ1-Mep», HO Ha
MeHS CMOTPSAT, KaK Ha Yyyaaka.
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13. BuHaupga - r. C-I16 -51 roa.

Monb3ylocb annapatom 6onee 3-x net. He Hapaayocb. M36aBunacb 0T KOXHOMO 3yaa,
yMeHbwmnacb notpebHocTb B ene. Xenynok paboTtaeT npeBocxonHo. HactpoeHue npe-
KpacHoe.

Y moei cobaykm 1 Kowevku, npuynotpedbneHnn Bawei Boabl (2 OHN NbIOTTONbLKO ee,
OT BOAbl M3-MOA KpaHa OTBOPAYMBaOTCSA) BOCCTAHOBMAACH M CTana NOCHUTbLCS LWEPCTh.
[o aTtoro wepcTtb, ocobeHHO Ha cobayke, B psae MecT Bblnagana, NnpuyemM, B OrPOMHbIX
KonmnyecTBax.

14. Bnagumup - BceBonoxckuii p-H, JleHuHrpagckoii obn. - 62 roga.

Bnageem annapatom 6onee 4-x net. CoctosaHue Hennoxoe, no Bo3pacTty. MNbém, npo-
naraHagupyem, neMoHcTpupyem. Cuntaem, CTO annapaTt XNU3HEHHO HEOOXOAMM Kaxnpow
cembe. OTMmevato. AKBapuMyMHble pbiOKK 1 payku B Bawen Boge O4eHb aKTUBHbI U npe-
KpacHo pa3mHoxatTcsa. Ho Hapo cobnopate HECNOXHbLIE YCNIOBUS: NOC/IE NPUTrOTOBNE-
HWA BOAObLI, Nepepn 3aJMBKON B akBapuym Boay oTctamBaTb 12-14 yacos.

75. Mapuna-ratunHa-36 ner.

Bnapgeto annapatom meHee nonyroga. Maxora, KMWeYHO-XENyAO4YHbIE N BCE C HUMMU
CBSI3aHHOE NMPULWAO B MNOJHbLIA NOPAAOK. Y [OoYkn 15 net ot poay CUNbHO WeENyWuIncob
najoHn N KOHYMKW nanbues. [lenana B Bawen Boge BaHHOYKM ANa PyK (NagoHen) npu-
MepHOo no 10-15 MuH. 2 pasa B AeHb. B TeyeHnn MmeHee 2-x HeeNb KOXHbIA NOKPOB NPU-
wen B Hopmy. Cama s cTana OTHOCUTbLCS KO BCEMY CMOKOMHEE.

Mo Bawen pekomeHpgauun gobasnsio B annapart nepej BKAOYEHUEM CONMU NOBAPEH-
HOM Ha KOHYMKEe HOXa M 3-5 KPYyNMHOK MOPCKOM conn. NoMHIO, 4YTO yBENNYMBAIO MOP-
CKOW CONblo COAEPXaHNE MoAa B OYUNLLEHHO BOAE N YTO 3TO HYXHO HE KaXaoMmy.

16. Bnagumup - r. MockBa - 64 ropa.

Mbto BOOY HeorpaHnyeHHo. CaMO4YyBCTBUE Y YIEHOB CEMbWU HEMMIOX0€e. AnnaparT y Hac
6onee 3-x net. Yto nopasunno. BeHa Ha npaBoil Hore, koTopas 6onee 20 neT gocTaBns-
fla MHe HEenpuSTHOCTU, NpakTM4yecku cTana He BuaHa. A Belb 6opbba ¢ 6O0Ne3HbI0O BeH
04YeHb goporocTosuee meponpusatTnue. OTkaszanca oT Nnpuéma aHTUBUOTUKOB N YKOJIOB.

77. Bukrop - r. lpuno3epck, JleH. obn. - 57 ner.

OunabeTnk nouyTtn ¢ 40-netHum ctaxem. O6oxan B HEMMOBEPHbIX KONMYECcTBaxX NUBO.
Ynotpebnan soay «<b6CJ1-Men» nopsaka 2-x net. lMpakTuyeckn B nuBe oTnana Heobxonu-
MocTb. O60 BCeM nucaTtb He Byay, HO OTMeYy, YTO YyTb I HE B 2 pa3a YMeHbWKA noTpe-
6neHne nHcynuHa. Boay nbio perynspHo, nonveat el uBeThbl, CTaBMio B Hee OyKeThl.

18. UBaH r. C-N6 - 72 roaa.
Mbio Bawy Boay nocTtoaHHO. lpekpatunucb 60aM npepcTatesibHon xeneadbol. 06
ocTanbHOM nucatb He 6yay. Coobuiato, 4TO pan U C4YacT/uB.
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79. MonuHa - FatymHckuii p-H, JleH. o6.

BopraHname Bcé xopolwo, ocobeHHO cxenyakom. Mponanu kamHu Ha 3ybax. Ynotpe-
6nsio Bony «b6CJ1-Meg» 3 ropa, xanb, 4TO He 3Hana 06 3TMX annapaTtax paHbwe. Y Hac B
paioHe, ecnv KUMNSTULWb BOAY, TO O4EHb MHOIO HakUMNUW U3 KalbLMa Ha CTEHKax YalHuka
n kacTptonb. Bopga «<bCJ/1-Mepn» He paeT HMKakux Hakunewn. bonee Toro, Ha Nogp>XaBneH-
HOM y HaA YaliHMKe pXxaByuHa nponana, 6yato ynetyuynnacb. Korga ectb BO3MOXHOCTb U
BPeEMS MOATrOTOBUTb NOGONbLUE BOAbI, 4ONIMBAIO €€ B MO0 KOPOBAM.

20. Onerr. C-MN6 - 73 roaa.

Bnapeto annapaTtom 6onee 4-x net. BHyku ewe xoaunun B AeTckuii cag. Mpaktuyeckun
BCe AeTkM nepebonenu 3a 3uMy NPocTyAHbIMU 3a60NeBaHUSMU U HE MO OLHOMY pasy.
Hawwu BHykn He 6onenun Hu pasy. Ceilyac XoAaT B WUKONY M NPaKTUYECKN HE NOLBEPXEHbI
NPOCTYAHbIM 3a60NeBaHUAM.

Mbem Boay «bCJ1-Mepn» perynapHo. CamoyyBCcTBME He naoxoe. Mo poay ceoen npe-
nonaBaTenbCKOW AeATENbHOCTU 4acTO MPUXOAUTCSH NMepekycbiBaTb Ha 6ery u yacto no-
KYMHbIMM NuMpoxkamu. M3xora TyT Kak TyT. BeinuBaewsb cTtakaH Boanyku «bCJ1-Mep» un
M3XO0run Kak He GbiBano.

21. Onbra C-I16 - 52 rona
Mpuno6penn annapat «6CJI-Meg» Ha nonosiam ¢ cocegoM B HalleM cag0oBOACTBE
«AncT». Tenepb NOHsAANA, YTO HaAo NpuobpecTu camMoi, T.K. anmapaTt He MOXEeM «MNoae-
NNTb» B XOPOLWEM CMbICNe cfioBa. [OCTN TO y HEFrO, TO Y MEHS U BCeM Bawa Boga no Bkycy.
Bce BocxuwatoTca 3aBapkoin, BepHee ee BKYyCOM. Ho nocne 4aenntusa npmMxognutcs UM no-
yawe, yem 06bIYHO, BeraTb B TyaneT. TOYHO, Y BOAUYKN MOLLHbIE MOYErOHHbIE CBOMCTBA.
A Kak npekpacHo paboTaeT KMLWEYHO-XeNyao4Hblh TpakT! BocxmnuweHa.

22. Tamapa r. C-N6-39ner.

MpepnpuHumaTtens. Moa ceMbs U CEMbU MOUX APY3€EN C YAOBONLCTBUEM NONb3YEMCS
Boaoi «bCJI-Men» 6onee 2-x net. Annapatbl npuobpenn n ana oduca. Bece coTpyaHuUkmn
C YOOBOJIbCTBMEM MbIOT HE TOJILKO Yail, HO 1 BepyT BOAY AOMOW, T.e. annaparT Y4yTb 11 He
BCce Bpems B paboTe. [aih Bam Bor 300p0BbS 3a HyAO-TEXHUKY.

23. Hukonaivi - r. C-16 - 46 ner.

PykoBOXYy Cepbé€3HbiM Npeanpuatmem. Mcnonb3yem annapaTt nopsaka 8 mecsaues.

Heckonbko annapaToB «TPyAUTCS» HA MPOU3BOACTBE. YCTAHOBUA MpaBuno, 4ToObl
Kaxablh COTPYAHUK U CNeunanncT BboiNMBaN cTakaH Boabl nepep paboToil U B KOHLUE pa-
6oyero gHa. Hawa paboTta TpebyeT l0oBeiMpHOM ToYyHocTu. CunTato, 4To Bawa Boga He
TONbKO CHUMaeT maccy npobiem ¢ opraHMama, HO M NPUBOAUT NOAEN B NMpekpacHoe
«BHYTPEHHEE» COCTOSAHNE U, 0COOEHHO, NOC/IE POCCUNCKUX MHOTOOHEBHbIX NPa3HECTB.

y
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24. AnekcaHgp - c¢. Pura - 54 roga.

Cyposnapeneu. MHOro nepepsuraiocb no ctpaHam. Bopa Besne pasHas. Yacto op-
raHM3M O4YeHb TAXeNo npoxoaun agantauuto. Tenepb, nmea 6onee roga annapat «bCJl-
Mep», a 3abbin, 4TO cylWecTBYeT agantauua kK Boge u nuwe. HesameHum annapaT B 4iu-
TENBHOM MOPCKOM NMOXo4e, T.K. BOAA B Noxogax 3arpyxaertcs (6yHkepyeTcs) B mopTax.

25. Anexkcaugp - C-M6 - 42 roaa.

My3blkaHT, anpuxep. Bo Bcex ractponbHbix noe3gkax annapat «bCJ1-Meg» co MHoM
yxe 6onee 3-x ner. Ouynwan UM He TONbKO BOAY BOAOMPOBOAHYIO, HO U BYyThiIIMPOBAH-
Hyto. Kak npaBuno, 6yTelninpoBaHHasi Boga COAEPXUT Takol xe OyKeT wnama, 4To 1 Boaa
13 BoAONpoBoOAa.

26. Hukonawi - r. Jlyra - 63 ropga.

Nio6nto npupony. Bbiesaxal oTabixaTb Ha BOAOEMBbI TONbKO ¢ Bawwum annapaTtom.
MpekpacHo npucnocobuncsa YncTuTb N0bY0, B T.4. 1 O3EPHYI0O U PEYHYIO BOAY B NOX04eE.
Yepes TeNneBM3NOHHBLIN aganTep nogkntoyato annapat «bCJ1-Mepn» kK npukypusaTtenio pa-
f6oTalowero aBTomobunsa. Mopsaaka 20 MUHYT M 9 Noy4Yyalo NpekpacHyl BOAY AN BCeW
Halleln MHOTOYNCNEHHON OTAbIXalWeEN TYCOBKN.

27. Ucaak - CLUA - 57 ner.

Monb3yloCcb A, MOt CEMbSI M HECKOJIbKO MOUX Apy3ei Bawum npubopom 6onee 2-x
net. CamoyyBCcTBME npekpacHoe. AMepuka nomMewaHa Ha 3g0poBbe. CyacTnmB coo06-
WNTb, 4TO ceiyac nnoTHO paboTaio ¢ OOH, 4yTob6bl «BLIOUTL» 3aka3 Ha MOCTaBKYy annapa-
ToB «bCJ1-Mepn» B adpukaHcKkmne rocygapcraa.

28. Muxann - [ayrasnunc - 60 nert.

9 1 Mmoun apy3bs nonb3yTca yctponctBom «6CJ1-Mepn» 6onee 2-x net. OT3bIBbl TO/b-
KO BOCXUTUTENbHbIE. IMelo naTb fo4epein, KOTOPbIE XUBYT B pa3Hbix cTpaHax EBponbl 1
Takxe nonb3yoTca Boaon «<bCJ/1-Megn». OT3bIBbl TakXe npekpacHble. Y O4HON U3 po4vyepein
onuTtenbHoe Bpems 6bina npobnema (He 6yay HasblBaTb CTPaHy NPOXWBAHKS), C KOTOPOW
BCe BpayebOHble BMellaTenbCTBa okasanucb 6ecnone3aHbiMu. KoOHkpeTHO. CUMbHbIN 3yA
B NMaxy U NOCTOSIHHbIE XEHCKME BbiAaeneHus. locne NnepBoro xe CNpUHLEBAHUS U NpU-
MouYek mponan 3ya, a nocne 3-ro CNpUHLEBAHUA NPEKPATUINCh XEHCKMNE BbiAENEHNUS.
HeBepoaTHO, HO daKkT HanuuUoO.

29.Butranuii - r. C-I6 - 65 ner.

Bopoy ynotpebnsem B cemMbe NOCTOSAHHO. Kasanockb 6bl, ycTpoincTBo «bCJI-Men» po-
poro ctout. Ho npukuHem. Ecnn B geHb rotoButb 10-20 nuTpoB BoAbl (T.€. 2-4 pa3a) To 3a
rog NpuroToBum 6onee 3-5 TOHH. A 3TO 3HA4YUT, 4TO 1 NMTP BOAbLI BbiCOYaMLLEro kKayecTsa
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N UCKNIYUTENbHO NONIE3HON ANa 340Pp0BbA OyAeT CTOUTb 3HAYUTENbHO MeHbwe 1 KO-
nevikn. OT Maccbl LOPOroCcTOAWMNX NEeKAPCTB Mbl OTKa3alncCb, Ye€M 3aMETHO MOMOJIHAEM
ceMeiHbIi BloaxerT.

30. Bnagumup - r. C-I16 - 50 ner.

B 2000r. nocTaBneH anarHo3a - 6one3Hb KpoHa. Moyt MrHoBeHHO noxygen ¢ 80 kr o
46 «r, nocne pspga (Bcero natb) onepauunin - 44kr. Anapes Heynpasnsemas. CycTasbl no-
Tepsnn rmbkocTb. 4 mecsua, Kak Hayan ynotpebnsaTte Boay «6CJ1-Mepn». EcTecTBeHHO, HU
B Kakylo Boay He Bepun. Hactoana xeHa.

Cran ynotpebnsaTb Bogy noHemHory. Habpan Bec yxe po 47,5«kr. YyBCTBYIO nogBUX-
HOCTb W yKpenneHne MblileYHOl TkaHu. Tyanet ctan MHOI0 ynpasnseMblii. XXaneio, 410
6bIN0 XMPYypruyeckoe BMeLWaTenbCTBO, HO BEAb 1 HAYEro He 3Han o TakoW Boae. Tenepb
S NONHbIA ee CTOPOHHUK. ABCONIOTHO BCE rOTOBUTCS B AOoMe Ha 3Toil Bope. Ctapatoch
ynoTpebnsTh B «CbIpOM» BUAE CTONbKO, CKONIbKO B MEHS BIMBaeTCs.

Jo npuema Boabl «<BCJI-Mep»: «C» - peakTUBHbIN 6enok 6bln1 54, B HacTosiwee BpeMms,
T.e. yepes 4 mecsaua - 18.

Mbl npuBenn kak npumep mManyilo 4acTb OT3bIBOB notpebuteneit soabl «6CJ1-Mep»,
4T06bl Bbl CMOrnM OopnMeHTMpoBaTbCH B TOM MHOroo6pasunmn okpyxatoLielh Hac NUTbeBOM
N He 04eHb NUTbLEBON BOAbl (M3 NopA kpaHa, 6yTeiNMpoBaHHaNA, U3 NOA3EMENIbHbIX NCTOY-
HWKOB, KUNA4YéHasa, Boga nocne GMNbTPOB U T.4.), N BbIGpanm n3 aToro MHoroo6paaus ToT
BapuaHT BOAbI, KOTOPHIA, Kak Bel cuntaete, 6ynet nomoraTb Bawemy opraHuamy pab6o-
TaTb Bam Ha nonb3y, a He BO Bpen.

CuuTato, 4to noTpebuTenn nmMmetLwmne ycTponcTeo Bogoo4ynctHoe «bCJl-Mepn»,
cBol BbIGOp coenanu. [lymaio, 4TO OHW He nporaganu.

Mbl MCKpeHHE pafbl, 4TO Hala BOAA NO3BOJIAET NIOAAM NPEO0L0NeTb XN3HEHHbIE
TPYAHOCTU U HEAYTU.

BOCMOJIb3YATECb CBOMM NPABOM HA 3[10POBbE!
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