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Jlosronerrve — MuU( WIK PEATTBHOCTD

Hu nisi)xoro He cekper, 4To Oousblliasi 4acTh HACEJECHUS IUIAHETh! 3CMIIH
MeuTaeT 0 JoJarojieTu. HeKoTophsiM U3 CyIecTBYIOIIMX HbIHE JIF0AeH 310 yraércs
Garogaps MECTHOCTH NPOKMBAHKS, PALIMOHY IIUTAHUS UK COCTOSHHO 3TTOPOBb.
TakuM puMEpOM MOTYT CITYKHUTB JIFOIU MpokuBatomue B [lakucrane u AoHum.

B uém K€ 3aKII0YAETCA CEKPET UX J0JrojaeTus?

Jomuny pexu Xynza (rpanuua WMuanm u Ilakucrana) Ha3bIBAIOT «0a3UCOM
Mostonocth». Pexa XyH3a — 3TO JIEAHUK, KOTOPBIM IIUPOKOH XOJIOJHOM PEKOU
CITyCKAeTCs B IONIUHY. |

LIpooonscumenvrocms drcusnu ooumameneti smou Oonunvt — 110 —120 nem.
Onu noymu Huko20a He OONEIOM U BbI2TAOAM MOI0OO.

XyH3bl JTOOpOXKENATeNbHBl M BCEIZa B XOPOWIEM PACIONOKEHUU JyXa,
OTIINYAIOTCS BBICOKOM TPYAOCHOCOOHOCTBIO i BRIHOCIMBOCTBIO, JJISi HUX MIPONTH
100—-200 xmi10MeTpOB — BCE PABHO YTO ISl HAC COBEPIIUTH KOPOTKYIO MPOTYJIKY
BO3Jie AoMa. KymarTcs B JieqsHON Boje AwKe TpH 15-TpagycHoOM Mopo3se, 10
CTa JIET WrparoT B IMOJABHUXKHBbIE WUrpbl, 40-I1€THHE XKEHIIUHBl Y HUX BBIIAIAT
KaK) IeByIIKH, B 60—65 €T COXpaHAIOT CTPOUHOCTh U M3SIIECTBO (UTYPHI U HE
yTPAuUBAIOT CIHOCOOHOCTH K poxaermio jacreil. Kutenu XyH3bI MpeanodTu-
TEJbHO BererapuaHibl. B nepuoa, korna (pyKThl €€ He IOCIENN — OHU OYTH
HUYETO HE €T U JINIIb pa3 B J€Hb IIbIOT HAIIMTOK U3 CYIIEHBIX aOPUKOC M TOPHOMI
BOozbl. Takol m@cT BO3BEAEH B KyJILT M CTPOro cobmonaercs. ExxenHeBHbIN
PAIOH COCTAaBIAIOT MPOAYKIL! 6€3 BCAKOH XHMH3AaIMHM M MPUTOTOBIECHHBIE C
COXpaHEHHEM BCEX’ OMOJIOTTYECK IICHHBIX BEUIECTB. AJIKOTOJIb M JIAKOMCTBA
HOTPEOIIAIOT HCKIIOUUTETbHO peako. OueHb yMEpeHHOe IMOTpebieHHue COIy,
M 9TO HEMAJOBAKHO — 9TO UNMCTHI BO3MYX M MATKUH MHKPOKIHNMAT KOTOPKIii
CO3aI0T OKPYKAIOILIUE [OPBI.

Snonckuit octpor OxuHaBa, rae npoxusaer okono 500 sroxeit B Bo3pacte
100 ne¥ u crapmie, 1. . 35 NONTOXKUTENEH HA KaXKTyH0 COTHIO ThICSIY. JTO CaMbli
BBICOKMH IIPOLEHT BO BceM Mupe. Ho camoe HEBEpOATHOE, YTO NPU ITOM OHHU
BBIIISAAT M /UYBCTRYIOT CE€0sl HAaMHOTO Mojoke. MM mpakTudecku HEeBEJOMBI
pak u uHGapxT. [loBcromy BbYMOXKETe BCTpeTuTh 100-1€THHUX JItOnEel, KOTOpbIe
Jla’ke He AyMaloT 00 yXoze Ha MEeHCHI0, 00JpOo pa3be3kKarT Ha MOTOPOJUIEpax,
3aHUMaiOTCs Kapard, TaHI[AMU, pabOTar0T Ha Oropo/Ie.

TpeamosararoT, 4To JOJTOJETHIO TIOMOTaeT MECTHAs MHUThEBas BONA, COIEP-
XKaria s O0JIBIIOE KOJTMYECTBO HOHOB KanbITus. Ho TimaBHas mpuyrHa Kak Uy XyH3a,
CUHMTAIOT YUYEHBIC, B IPABUIHHOM MUTAaHUW, OTHOIIEHUH K KU3HU U (PU3UIECCKUM

Harpys3Kam. i



K nuranuio Ha OCTPOBE OTHOCATCS KaK K PETUTHO3HOMY pUTYyaly, a pu3ndeckas
Harpy3ka 3TO 4acTh *KM3HU. OTIHYHYI0 (hOpMY KUTEITU NOAEPKUBAIOT Oiiarofaps
3aHATUSAM OOEBBIMHU HCKYCCTBaMH, BeJib OKMHAaBAa — POMHA Kapar).

IIpu BXo/1€ B 1€PEBHIO A0JT0KHTEJIEH eCTh HANNMUCH HA KAMEHHOM CTo/10€:
«B 70 6v1 ewge oums, 6 80 — npocmo wnowa, a 6 90, koecoa npeoku npuena-
warom eac Ha Hebo, NOnpocume uUx NO00HCOAMmbv, NOKA 8AM He UCIOIHUMCS
100 — moeoa 6b1, 603M024CHO, nOOyMaeme 00 SMOM».

[To nanueiM OOH cpenHsst MPOIOIHKUTENBLHOCTD KU3HU B Mupe Ha 2015 rox
cocTasisieT 67,2 roga. (65 mis My>XuuH U 69,5 1151 JKSHIIHH).

Kax B 9TOM ciiy4ae MOCTYIATh JIFOISIM, KOTOPBIC HAXOMITCS B METAIOINCaX U
KpPYNHBIX Topojax? OTBET MpOCT — HEOOXOIUMO HCIOJib30BaTh 3HAHUS U OIbBIT
JIOJEH, KOTOpBIE AETAI0T TO, YTO KaK pa3 ¥ MPUHOCHT JIFOIAM JI0Jr0JIeTHE, MOJIO-
JIOCTb U KPacoTy.

HmeHHO M03TOMY HAa OCHOBE MHOTOJIETHUX VCCJI€/iJOBAHMI ObLIIN CO3JAaHbI
YCTAHOBKH IO I00YHCTKE M KJIacTepusanuy Boabi JkoJIua.®

Tak mouemMy ke Ham Hy»Ha Boja ?

BceM M3BECTHO YTO HalllE TEJIO COCTOMT U3 BOMBIL, B cpemHeM, Ha 75-90%. C Bo3-
paCTOM 3TOT HpOIIeHT CTAHOBHUTCA ITOCTCIICHHO MCHBIIIC U YCJIIOBCK «ycmxaeT» 6y1(-
BAJILHO Ha T1a3ax. [ymaro Bce 3aMevaiy, ITo Hallli CTapEHbKIE 0aOyIKu 1 JCTYIIKA

CTAaHOBATCA MaJICHbKMMH, X KaK OBl TSHET K 3eMIIE. \

IIponcxoauT 3T0 MO HECKO/ILKUM NPUYHHAM:

1. MeTa0Gonu3M KIETOK pe3ko cHikaeTcs mocie 40 Jiet, 4To HPUBOIAHUT K yMEHb-
LIEHUIO YCBOSIEMOCTH KaK MIKPO-, MAKPO3JIEMEHTOB, TaK U )KUIKOCTEH.

2. MBI CITMIIKOM MAJIO yI€NiscM BHUMAHHUS BOJHO-MMTHEBOMY Oa¥NaHCy.

3. Bona, KOTOpyI0 Mbi IThE€M, O4€HB JaJIeKa OT JOIYyCTUMBIX CAaHUTAPHBIMU HOP-
MaMH CTaHJAPTOB M He BBITIONHACT TeX (DyHKIMIA, KOTOpble HAa HEE BO3JIO-
KEHBI, [10CKOJILKY TIeperpykeHa TOKCUHAMH. L

Takast BoJa 1i¢ yCBaWBaeTCs OPraHU3MOM, HE OOBOAHSET KIETKY, 8 IPOXOIUT

«CKBO3HSKOMY 4€PEs OPraHu3M, OCTaBJIsgs HaM BCIO TPSA3b, KOTOPYIOIPUHECIIA C
co00if U3 TPYO, BOAOCTOKOB ¥ BOAOEMOB. \

Kakue npo0;ieMbl MOXKeT MPUHECTH C cO0Oii Takasi BOgA ISt 310POBbS
yeyopexa?

Kak HE T1apagokcallbHO 3TO 3BYYMT: HO JaKe, €CIIU BbI MBETE MHOTO BOJIO-
MIPOBOIHOM BOJBI, BAIll OPTAaHU3M MOXKET CTPaiaTh OT 00E3BOKHUBAHNUSA, T.K. TSIKE-
JbIE MOJICKYJIbI BOJBI HE B COCTOSTHMH IPOHUKHYTh BHYTpPb KJIETKH, HALIOMTD 8
BOJIOM, BBHIMBIT IIPOLYKTBI META00IHM3MA 1 '000raTHTh KUCIOPOIOM.
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JdaBaiiTe paccMOTPHUM , HEKOTOpPble TPU3HAKH XPOHUYECKOro 00e3BO-
KUBAHMS OPraHU3MA:

- paccessHHOCTD, BAJIOCTh, XPOHUYECKAsl yCTAIOCTh, KOTOpas HE MPOXOIUT JAAKe
MIOCJIE MOJTHOLIEHHOTO HOUHOTO CHA;

- TOJIOBHBIE 0JIM, TOJIOBOKPY)KEHHUs (YacCThbl MPHU3HAK HEJOCTAaTKa BLITTHBA-
€MOM ChIPOit BOILLI, T.K. MO3T COCTOMUT Ha 75% W13 BOABI);

- 3amopsl (U3-3a HEAOCTaTKa BOJBI OpraHU3M OepET e€ M3 BCEX BORMOMKHBIX
HCTOYHHUKOB, B TOM YHCJIE U3 COJAEPKUMOTO TOJICTOTO KHileuHnka. Kak ciencraue:
TO, YTO JIOJKHO OBITh BBIBEIEHO U3 OpPraHu3Ma — PaCIpOCTPaHsIeTCs 0 KPOBH,
OTpaBJIsAs M 3aXJIaMJIsis €10);

- THOMHMYKOBBIC BBICHIAHMS (OPTAaHM3M BHIBOJAMT TOKCHHBI 4epe3 KOXKY, T.K.
eMy He XBaTaeT 00bEMa MKUAKOCTH, YTOOBI BBIBECTH UX €CTECTBEHHBIM IyTEM
yepes3 MOYKH U TOJCThIN KUIIEYHHK);

- OTEKU (HEIOCTAaTOK BOABI OpraHN3M BOCHPUHHUMAET KaK Yrpo3y BbDKHBAHUS
u cOeperaer Kaxayro Karuio. Bojga XpaHUTCS B MEXKJIETOUHOM MPOCTPAHCTBE.
Kak pesynbrat — OTEKHU pyK U HOT);

- CyXOCTh BO pPTy (00€3BOKMBAHHME COKPALIIAET KOJIUYECTBO CIIOHBI, KOTOpas
YBJIQKHSET POTOBYIO MOJIOCTH);

- CyIOpOrHy;

- CYyXOCTb KOXH, CyXOCTh M IOMKOCTH BOJIOC, PACCIOCHHUE HOTTEH;

- U30BITOYHBIHN BEC, KOTOPBI HEBO3MOXHO COPOCUTH HUKAKON JUETOM.

Imo oanieko/Henonnvlii nepeuci MUnbIX «CHOPRPU308), C6A3ZAHHBIX C
HeOOCmamKom 800bl 8 op2arilizme.

B uém nosb3a BoabI

B nepByto oqépem) BOJIa BBIBO/IUT TOKCHUHBI U3 OPraHM3Ma €CTECTBEHHBIM ITyTEM:
C MOYOM, KaJoM U NOoToM. B xapkuil JeHb OpraHu3M TepsAET OKoJo 16 cTakaHOB
BOJBI. M, TOrmyHO Oy/1€ T IPEAONI0KHITh, YTO BEIBOAS TOKCHHBI, 0CBOOOXKast opra-
HU3M OT OIpOMHOTO KOTMIYeCTBA Mycopa M MPOAYKTOB MeTabomu3Ma, Bola TeM
CaMBIM MHOTOKDATH0 IMOBBIIIAET HAIl UMMYHHUTET, HOPMaJIN3yeT OOMEH BEIIECTB.

Henumiae BCiroMHITE, 9TO BOJa yYacTBYET B MUILEBAPEHUH, 00JIeryast He TOJb-
KO yCBamBacy OCTH IHIIH, HO U BBIBEICHUE KAJIOBBIX MACC.

Bopa peryimpyet TeMneparypy Tena ImoCpeACTBOM MOTOOTAEIEHHs (YeMy Ipe-
MSATCTBYIOT AHTUIIEPCIIEPAHTHI, 3aKyTIOPUBAIOIINE TOTOBEIE KETE3bI).

Bona perympyeT BHYTPHCYCTaBHYIO KHIKOCTb, YTOOBI XOPOIIO paboTalu Ccyc-
TaBbl M HE 00Pa30BBIBAIUCH B HUX MECOK M HAPOCTHI.

W, KOk ¢4HO, HENB35 3a0BITH O TOM, HTO BO/JA ITMTACT KJICTKH 1 PA3IIIXKMBACT KOXKY.
TIpy HEOCTATKE BOBI KOXKa OBICTPO CTAPEET, TEPSIET CBOKO CBEKECTh M YIPYTOCTb.
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Kaxkas Boxa mam mmoaxomut?

CamMblil oNITUMAasbHBIN BAPUAHT: ChbIpasi CTPYKTYPUPOBAHHAsA BoAa, Kuinsié-
Hasi BOja, O€3yCJOBHO, JIMIIEHA OakTepHili M Mpodeill <OKMBHOCTWY», HO OHA HE
BBINOJIHACT Oosiee TOM camoil BakHOM (DYHKIMM, KaK TPAHCIOPTHOE CPEICTBO
MUHEPAJIOB U MaKpOdJIEMEHTOB, KOTOPbIE YEJIOBEK JOJDKEH IONyHUalh BMECTE C
BOJIOM. [, KpoMe 3a11opoB 1 0celaHMs [IECKA B [IOYKAX U CyCTaBax, HIYEr0 XOPOLIEro
Kurst9€Has Boaa He qact. OcoOeHHO 3TO KacaeTcs AeTel 1 OepeMeHHbIX KSHIIUH.

Bona, xoTopyro Mbl MCIOIB3YEM JJIsl NIPUTOTOBJIEHUS €Ll M NHUThS, AOJDKHA
OBITh )KUBOW, MH()OPMAIIMOHHO YHUCTOM U HAMIOJHEHA J0CTaTOYHLIM KOJTMYECTBOM
MHUKpPO- U MaKpO3JIEMEHTOB. '

EcTh A1Ba crioco0a nosiydyeHus1 JaHHO K BOABI:

1. Tanasi Boga. DTOT METO M3BECTEH JABHO M JIONTOE BpPEMsSi ObUT OYEHB TIOITY-
JISIPeH. DMaJIMPOBAHHYIO MOCY/y C BOAOHM CTaBAT B MOPO3MIKY Ha 4—5 4acoB. 3a 3TO
BpeMsI Ha IMOBEPXHOCTH BOJIbI U CTEHKAX MOCY/IbI MOsBMIICS MepBbIi J€1. CBOOOTHYIO
BOJY CIIMBaeM B JIPYTryro KacTpromo. OcTaBiiuiics JIEA COAEPKUT B ceOe THKENbIe
METaJlIbl, KOTOPBIE U 3aCTaBIISIIOT BOAY 3aMEP3aTh paHbIIe, YeM 00bIYHAas BoAa. DTOT
NEN HYXKHO BBIOPOCUTH. A EMKOCTh C BOJOH, KOTOPYIO CIIMBAJIM, CHOBA CTaBUM. B
Mopo3ubHUK. Korma Bosa B Hell 3aMEpsHeT Ha 2/3 — He 3aMEP3IIYI0 BOY CIIMBACM.
OTa BOIa COEPKUT BCIO XMMHIO M BPETIbIE IipUMecH. A JIENT, YTO OCTacs IPH TasTHUU
U €CTh Ta camasl MoJie3Has Tajiasi Bo/1a, KOTtopasi COAEPKHT B ceOe T0CTaT0uHOEe KOJH-
YeCTBO AIEMEHTOB M OUMIIIEHA OT BPE/IHbIX IPUMECEH. A\

[Ipu mpuroTOBICHUH ATOU BOJiLT €CTh TOIBKO 0HO Oombioe HO: meton nocra-
TOYHO TPYAOEMKHHA M HE OOCCIICUMBACT JOCTATOYHOTO KOJUYECTBA BOJIBI IS
OOJIBIIION CEMBH. \

2. IlosryyeHue Taji0ii CYPYKTYypAPOBAHHON BOIbI € MOMOIIBIO chcTeMbl JKoJIna®.

Yto INpeacTaBJIACT U3 C€6}I CUCTCMaA
JTOOTUCTKHU MMUTHEBOM BOAbI 9KOHI/II[®
Ak0JIua® — 510 10-cTyneHyaras cucteMa IpeBpaieHns 06LIqHQﬁ BOZOIIPO-

BOJIHOM XJIOPUPOBAHHOM BOABI B 1IEJIEOHYI0, CTPYKTYPUPOBAHHYIO, MUHEPAIU3U-
POBAHHYIO ¥ MOHU3UPOBAHHYIO YKUBOTBOPSIYIO 11§1ary. Veranoska IkoJIua®
crnocobna y1aiate u3 Boabl 95-99% olmiero coiepxaHusi PacTBOPEHHBIX
TBEPIBIX BEmecTB M 99% Bcex GakTepwii, 1aBas B3aMEH YHCTYIO, MAKCHMANBHO
10me3Hy0 Bomy. TakuM 06pa3oM, croco6 ¢puisTpanud B ycraHoBke JkoIua®
o0eciicunBaeT ropaszio 6osiee BBICOKYIO CTENEHb OYMCTKH, YeM \OOJbIIUHCTBO
TPAJUIMOHHBIX METOIOB (DUIIBTPAIHH." :
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[IpenMyiiecTBOM yCTaHOBOK, siBisitoTCs «Hoy-Xay» komranuu:

- CTPYKEYPATOP, TJIe C TIOMOIIHI0 MATHUTHOTO TOJISl Pa3pylIacTcsi HeraTRHas
naMsITh BOJIbI, BO3Bpamias e€ nmepBoObITHYIO, OPUTUHAIBHYIO CTPYKTYPY ¥ MOBbI-
11ast OMOJIOTUYECKYIO AaKTUBHOCTb.

- MIHEPAJIM3ATOP HA OCHOBE IE0JINTA — HACHIIIACT MUTHEBYIO BOMLY OIiTMAJTh-
HBIM CYTOYHBIM KOJTM4eCTBOM (cBbIIIe 40) MUHEPAIOB MUKPO- K MAKPO3.,IEMEHTOB,
KOTOPBIE OPraHU3M YeJIOBEKA MOJTyYaeT UCKIIFOYUTEIBHO C BOJOH.

- MOHU3ATOP BOIBI, IPY HAJMYUH IICJTOYHBIX KEPAMHUYECKUX IIAPUKOB, BOJA
MEHSIET CBOM MOTESHIHAI C MOJIOKHUTEIBHOTO (+) HAa OTPULIATENHHBIN (-).

Haw uonuzamop 600vt mensiem OBII ¢ cpeonem 00 —200 mV'!

HexoTopsie OmmMO0YHO CUMTAIOT, YTO POIHUKOBAS WJIK KOJIOJE3HAs BOJA HJIe-
anpHa s ynorpedaeHus B nuiry. Ho, Kak MOKa3bIBAIOT UCCIIEAOBAHUS, PEIKO B
KaKOM POJHHKE JEHCTBUTEIHLHO YMCTAas Boa. B OONLITUHCTBE POJHUKOB M KOJIOI-
[I€B MUHEPAIM3AIMs TOpa3io BHIIIE TOM, KOTOpas HEOOX0auMa 4eloBeKy. A coc-
TaB BXOSIIMX B HEE IEMEHTOB — JAJIEKO He BCEI1a COOTBETCTBYET HOpMaM
Ka4yeCcTBa ITUTHEBOU BOEI.

I'pyHTOBBIE BOIBI, XOTS M HAXOASATCS ITO/T 3€MJICH, OCTAIOTCS UyBCTBUTEIIbHBIMU
KO 'BCEM HM3MEHEHHSM, NPOUCXOISIIMM Ha TOBEPXHOCTH. B 3aBMCHMMOCTH OT
BBITIAJICHUST aTMOC(EPHBIX OCAIKOB 3HAYNTEILHO KOJEOIEeTCS YPOBEHb IPYHTO-
BBIX BOJI, 4 B.3aBUCUMOCTH OT 3arpsi3HEH s IOYBBI U3MEHSETCS UX COCTAB.

UcTounnkm 3arpsizHeHusi TPYHTOBBIX BOJ

Bopa, npocaumnBasich CKBO3h MOTBY, YHOCUT BMeCTE ¢ cOO0M U Bce pacTBOPEH-
HbIE B HEl BEIIECTBa, T.K. i0YBa HC MOXKET MX 3ajepkaTh. JItoboe xumuueckoe
BEIECTBO, PA3JMTOE MIIM PACCHIIAHHOE HA 3€MJIE, MOXKET CTaTh MCTOYHHKOM
3arpsi3HEHUs] TPyHTOBEIX BOJ. COOCTBEHHO, JOCTAaTOYHO OIVISIIETHCS BOKPYT,
YTOOBI YBUIETh, YEM € 3al PA3HEHBI TPYHTOBBIE BOJDI:

- HEMPaBUWJIBHO YCTPOCHHBIE CBAJIKM U XPAHWIJIMIIA SIIOBUTHIX BEIIECTB;

- mpoTeKaroiiiyie moja3eMabie pe3epByapbl A3C U KaHAIM3AITMOHHBIX TPYO;

- MMECTULINBI U YiA0OPEHuUs, MPUMEHsIeMbIe Ha TOJISX U B cajax;

- pedreHTRY, KOTOPE MH HOCHINAOT JOPOTH IIPH TOJIONEE, CTOUHBIE BOIBI U Ma3yT.

KOHE4HO, KO BCeMy MpOYeMy He HYXKHO 3a0bIBaTh M O BO3MOXKHOM HAIIMUMU B
MPUPOAHON BOTE pa3IMYHOIO POJia «OKH3HM» — MUKPOOOB, OaKTepHii, BUPYCOB, IIUCT.

r
MeHsieTcsi 1M COCTAB POHMKOBOM BOIABI ?
Bora w3 pomHuka miM KoioAma o0NafaeT HENOCTOSHHBIM COCTaBOM. UTOOBI
6LITB CHOKOI‘/JIHBiM OTHOCHUTCIBHO Ka‘;I€CTBa}(I cocTraBa pO,Z[HHKOBOfI BOJbI, HEAOCTA-
TOYHO B34Tb HpO6BI n CacJyiaTb OJWH aHaJINu3. B CCTCCTBCHHBIX YCJIOBI/IHX BOJa
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MOXET MOCTOSIHHO U3MEHSTHCS 10 MHUKPOOUOJIOTHYECKHUM, BKYCOBBIM U APYTHM
XapaKTepUCTUKAM.

W3Menenne cocraBa BOZbI MPOUCXOAUT HE TOJIBKO B PE3YJIBTATE IMPUBHECEH!A
pa3nuuHbIX 3arps3HeHuH. COoCcTaB BOIbI MOXKET CyIIECTBEHHO BAPUPOBATHCS B 32BU-
CHMOCTH OT INTyOMHBI €€ 3aJleraHus, a TAkXKe OT €CTECTBEHHOM MUHEPATU3ATTHH.

Tak, B ITyOMHHBIX BOJIaX B YCJIOBHUSIX 3aTPYIHEHHOTO BOIOOOMEHA ITPOUCXOAUT
HauOoJbIIasi KOHIIEHTPAlKs PACTBOPEHHBIX BEIIECTB M 3HAYUTEILHOE yBeIuye-
HUe o0Iel MUHepain3aluuu. EcTecTBeHHbIE K€ KOMIIOHEHTbI TPYHTOBOW BOJIBI
MOTYT BCTYINaTh BO B3aUMOJICHCTBUE C 3arpsI3HUTEISIMU, 00pasys HOBBIE, TOPOM
OoJiee onacHble I 3J0POBbs COCMHEHUSI. \

TaxuM 00pazom, €ciM BCEr0 HECKOJIBKO JIET Ha3aj BOAA W3 POJHUKA, MCTOYHHKA
WJTH KOJIOZIA MOIJIA OBbITh MPUTOJHON JUIS TUTHS, TO CETO/THA Okid MOIVIA M3MEHHUTHCS.

KoHeuHo, Hamuuue TPYHTOBOM BOABI HMJTM POJIHMKA BOMH3M 3aropoHOTO
y4acTKa — OTIUYHBIA BbIX0A. OJHAKO, MPUHOCS TOMOU 3Ty BOJY, HY>KHO TTOM-
HUTHh 000 BCEX BO3MOXKHBIX 3arpsI3HCHHSIX, KOTOPbIC OHA MOXKET COAEp)KaTh, U
M03a00TUTHCS O MOAXOIAIIEH OUYUCTKE BOIKI.

Cucmemvt ouucmru 60061 k0. 110%® —
8bl200HOE npuobpercHue s 8cell cemvit!

1. Ucniosib30BaHue KOJI0A€3HOM MJIH POTHUKOBOM BOJABI.

Haxe ecnu Bbl yBepeHbl, UTO B BailleM KOJOJLE TEUET camasi YMCTas BOAA B
MHpE, TO OIIUOOYHO CUUTATh, YTO BHI €€ MoyyaeTe OecIIaTHO, XOTs Ha MEepPBhIi
B3IJISAJl BAM MOXET TakK IoKa3arhcs. HekoTopble BE3yT BOay ¢ nadHbIx Y4aCTKOB,
a HEeKOTOpHIE, O] BUIOM BEUCpPHEIT TIPOTYIKH, XOAAT Ha OMrpkaimuii ponHuk. B
3TOM HET HUYETO CTPALIHOIO: Bpayl PEKOMEHAYIOT XOAUTh MEHIKOM KaK MOXHO
6onbire. Ho Benb He cexper, 910 He PEKOMEHIYeTCs B3POCION JaKe 370pOBOM
KEHIIMHE TTOTHUMATh T5KeCTH 00Jiee S KI. A €CJIM Mbl BHUMATEIIbHO IOCMOTPHUM,
TO YBHUM, YTO 32 BOJTOM XO/ST, B OCHOBHOM, ITOKMJIbIE 0aOyIIKU U e TyIIKH.

U, camoe ¢rpariiioe —- 910 Koraa OyTslib 5 TMTPOB HECET peOeHOK 8—12 Jiet.
Bospacr, xoraa on hopmupyercsi. XopoIo Koraa 3Tu 6a0yniku, JeTylkd U 1eTH
HE HalIM C BAMHM M&le€pH, OTUbI ¥ JAETH. babyliku v A€NyIKH MOTOM OXarT U
axalor, a JIETH, JIaskc €CIIM M HE HaJPhIBAKOTCS CPa3y, TO IIOTOM, TOB3POCIIER, BAPYT
YAMBIISIFOTCSL, OTKyAA y HUX CKOJIMO3 M paauKyauT B 20 net. K coxanieHuro, Takux
OYEHb MHOTO. .

Jla 1 rie OyneM 3a0bIBaTh, 4TO: BOAA, KOTOPasi CTOUT foJiee 48 4acoB, IpUrogHa
TOJLKO /1A CIABA!

Eciiz nocunrarh, CKOIBKO MBI IOTOM TPATUM Ha JICYCHHE, TO 3TQ Oy/eT 3HaYM-
TeNbHAS CyMMa, KOTOpAsi He ONPABBIBACT TAKOM CIIOCO0 OTYYEHHMS YHCTOH BOJIBI.
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2. llokynka OyrnampoBanHoi Boabl. HackobKk0 3T0 MoKeT OBITH 10POro?

HamoMHHM: CTOMMOCTH OJHOIO JUTPa OYTWIMPOBAHHOH BOABLI (00TEMOM
19 JIMTPOB € 10CTAaBKOM HA JI0M) COCTaBJIsIeT, B cpeaHeM, 2,80 rpu. Cembs us 4
YeJIOBEK B JICHb MOTpelIisieT 0koio 10 UTpOB YMCTOM BOMBL. 3HAYUT, B MECSILL CEMbS
notpedmnser 300 1uTpoB yKcToi Bob, a B 101 3600 TUTpoB. YMHOXKAeM MOy eHHBIN
00b&M Ha 2,80 IpH. U TIOTyJaeMm:

3600%2,80 = 10080 rpu./rox

BbI roTOBBI TPATUTH TAKYK0 CYMMY B IOl TOJILKO HA BOLY !

EAMHCTBEeHHOE Pa3yMHOe pellieHHe — 3T0 YCTaHOBUTD cucrenmy JkoJIna®
y ce0s1 10Ma, ¥ BOT MOYEMY:

Bb1 B 110001 MOMEHT MOKETE TOAONTH OTKPBITh KpaH 11 HATUTh CTOJIBKO BOJBI,
cKoTbKO Bam HE0OX0MMMO, a He CTOJIBKO, CKOJIBKO MOXkeTe AoHecTu. A Bamr pe6é-
HOK — Bceryia Oy/ieT IMTh CBEXKYIO YHCTYIO BOIY, IOJIe3HYIO [UIsSl €r0 OpraHn3Ma.

*B npunosicenuu npugeoén pacuém cmoumocmu noKynHou 6ymuiupo8aHHol
60001 U1 60061 U3 yemarnosku IkoTuo®.

Kak MOJIYIA€TCHA TaJjJgasd BO/12 U3 HOIlOl'IpOBOIlHOﬁ?

MHorue ckenTHKU OyayT 3aaBaTh BOLPOC: U KAK jK€ y Bac MOJIydaeTcs Tajas
BOJIa U3 TOTO, YTO TEUYET B HALIUX TPyOax?

B oTBeT Ha 3TOT BOMpPOC OCTAETCS TOJILKO MOAPOOHO OMUCATH ITPOIIECC, POUCXO-
JIAIIAA B yCTaHOBKE IkoIua® 1 103BOISIONIHIA HACTAXK IATHCS TIOMCTHHE KHUBO-
TBOpSAILEH BOIOM, MIEHTHYHOM 5KMBOI BOJIE TOPHBIX JIETHUKOB.

Onucanre ycranoBok DxoJIua®

Yeranoska koJIua® cuocofua:

- IPOU3BOJUTH CTPYKTYPUPOBaHHYyI0 BoAy Onmarogapst necsat (10!) crynensm
OYMCTKH MPOU3BOJUTE BOJLY, II0 CBOUM CBOMCTBaM OJIM3KYIO K TallOll BOJE JeJ-
HUKOB U SIBJISIOILYIOCH MJI€AIbHO YUCTOM U MOJIE3HOM ISl UETIOBEKA;

- YIATEITB 13 BB 95-99% o01iero conepaHus pacTBOPEHHBIX TBEP/IBIX BEIIECTB;

- ounarh Ha 99% ot Bcex OakTepuii;

- ONTUMAJIBHO MITHEPATH3HPOBATH BOTY MUHEPAIOM HEOTUTOM;

- BOCCTAHABI1/184Th WEIOYHOETH BObI (pH Bogst 9-11 en.);

- I3MEHSITh OKV CIUTEIBHO-BOCCTaHOBHUTENbHBIN moTeHnuai (ORP 1o —200 mV.)
B ycranopkax IkoJIuA® Boxa npoxoauT HECKOIBLKO CTyleHeil 04MCTKH:
Camasi 171y00Kast O4MCTKA BOABI MPOXOJUT B YETBEPTOM (HIIBTPYIOIIEM Y3IIE, B

00pari00CMOTHUECKONH MeMOpaHe (IMaMeTp MPOIMYCKAIOIINX MOJIEKYJ BOABI —
0,0000005 mm). Takast TexHoMOTHS TpeOyer NOCTATOYHO TIIATEIHHOMN MOATOTOBKI
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WCXOHOM BOABI Tepes moxavyeld e€ Ha MemOpany., C STOH IeNbl0 WCXOmHAs
(HeouniieHHas: BO/A) TOCTYIAET CHadaja Ha MepPBbIii (PUIBTPYIOIMI V3el.
JlauHbIi QUIBTPYOIINIA y3€71 B 30HE A 33Iep>KUBACT IPyObIe 0CaT0UHBIC M MEXaH 1~
YecKue MPUMECH, TaKue Kak MeCOK, YaCTHIIbI pKaBYMHBI U npoure. 30Ha b rioMo-
raer 3aJiepXarb 0ojiee MEeJIKHEe MEXaHHYECKUE B3BEIICHHbBIE U CYCIIEH3UpPORAHHBIE
pUMeCcH U1 MUKpOBoAopociu. 30Ha B 3afepkrBaeT MUKpOYACTHUIIEL C [IQTEPEUHBIM
cedeHueM BIUI0Th 710 0,01 Mumummmerpa.

R

B{
V) 6I/IHHa}I O4YICTKa 71 6I/IHHaH OYNMCTKa T/I '6MHHa}I OYNCTKa
W
0,05 MM 0,02 MM 0,01 MmMm

C 1enbio CpaBHEHUS | JIYYIIIETO MPEACTARICHIS TJIyOMHHON OYNCTKH JTAaHHOTQ
y371a IPUBEAEM HECKOJIBKO MIPUMEPOB O pazMepax MUKPOYACTHIL:

- 0,002 MM — TUTIHYHAs OaKTEPHs; L

- 0,007 MM — KpacHO€ KpOBSIHOE TEJILIIE;

- 0,02 MM — TOYKa, KOTOpast BOCIPUHUMACTCS YEIIOBEYECKUM IJ1a30M;

- 0,05 MM — nMamMeTp YeI0BEYECKOTO BOJIOCA.

\

\

[Tocne mepBoro ¢guiasrpa Bojia MOCTYNAaeT BO BTOPOM, SJIEMEHTOM KOTOPOTO
ABJISIETCS (PUIBTP TOHKOM OUUCTKH. DTOT Y3€J COIEP>KUT B ceOe KapTPHUIK C aKTH-
BHUPOBaHHBIM yriéM. [T1azHas 3a7a4a TaHHOTO KOMIIOHEHTa CUCTEMbI — YAAJSTh U3
o0pabareiBaeMoii BOJbI OCTATOUHBIN MOJIEKYIISIPHBIIN XJIOp, IPUCYTCTBHE KOTOPOTO
B BOJIE, MOJKET HETATHBHO OTPA3UTHLCS HA MApaMeTpax paboThl MEMOPAHBL. |\,




Taxke Ha 3TOM (QUIBTPE 3alEPKUBAIOTCS MEXaHHYECKHE 3arpsS3HEHUs] TaKue
KakK: pKaBUMHa, IMECOK, IIIaM, B3BECH CBBIIIE 3 MKM, XJIOpOOpraHHKa, Herpe-
MEHHBI TTOOOYHBIA MPOAYKT, OOPa3YIOUTUICS MPU XJIOPUPOBAHUH BOJBI, 4 TaKIKE
OpraHMyYecKUe COEAUHEHHSI Pa3IMYHbIX KI1aCCOB.

Tpernii sneMeHT — YHUKAbHBINA QUIBTD, PUIBTPYIOLMM SJIEMEHTOM B KOTOPOM
ABJISIETCS OOJIATOPOXKEHHBIM TPaHyNISAT AKTHBUPOBAHHOTO YIS, 0OOpabOTaHHBIN
CHELUaNIbHO pa3pabOTaHHBIM METOMIOM, JUIS YBEIHMUEHHSI TUIOIIAAH TOBEPXHOCTH.
[1nomans MOBEpXHOCTH CTAHOBUTCS CPABHKMA C TUIOMIAAbI0 by TOOIHLHOTO MOJIS.

TPaHymNAT I CrneuunanbHbI MEJIKO3EPHUCTBIN. YT0Jlb U TEXHOJO-
70 06paborkit mocne 06paGOTH  ryrg  (Hoy-Xay» MOBBIIAIT aICOPOLIAOHHBIE BO3-

MOXKHOCTH TaTpoHa. brarojiaps crieruanbHbIM TEXHO-

JIOTUSIM, TIPOMCXOIUT MHOKECTBO PEAKLUM OKHCIEHHS

. U PpenyKIUMH B pe3ylibTare  KOTOphIX 3((hEeKTHBHO

YAQIISETCS. CEPOBOLOPOLL, XJIOp, OKCHJ Kelle3a M MOJEKY SIPHOE JKEeNIE30, THKEIbIE

METaJUIbl, MBIIIbSK U KaJMUH, MNECTULWABL, T€pOULTLI, JIETYYHe OpraHMYecKHe
CyOCTaHIMH, HAXOILIIUECS B BOJIE.

J i Y Lk~ JC T Vi v Lik~ .
AR o o NG
6:.—!{!‘ : 5__‘r Nl ) :
‘ » : e ) ~

-

ay. T8 i O R - SN

VitydimaeT BKy€, LBET U 3aIax BOMbi, 4 TAKKE yIaIIeT MEXAaHUYECKHME M XUMHYEC-
Kue 3arpsisHeHMs. B ommume ot 00bI"THBIX YTOIbHBIX (PUIIBTPOB, 3TOT UMEET CIIELUANb-
HBIN SJIEMEHT M3 CIlIaBa Meil M IMHKA, YTO CO3/aET YCIIOBUS, HEOIaromnpusiTHbIC
JUISL pa3BUTHSA 69Krepm?1, BUPYCOB, IPHOKOB U JIpyrMX MHUKpoopranu3moB. [lomyuen-
HBIN COCTaB JCWCTBYET /IByMs CIl0COOaMHU Ha OaKTepuH, pa3BUBAIOIIMECS HA yIVIE:

bakreprocratnyeckuii — cOCTaB CO34a€T OQAHOPOAHOE JEKTPUUECKOE IOJIE,
B KOTOPOM OaKTepuH He MOTYT pa3MHOXKAaThCS;

BaKTepHIAz THIiT - Mellb BXOMUT B PEAKIIHIO C OHUM 13 (JepMEHTOB, KOTODKIi
HPOTUBOCTOUT Tip OTIECCY Pa3MHOXKEHHSI, BIIOCIIEACTBUH YeT0, OaKTepHsi yMUPAET.

ﬂaHijlﬁ @’{uﬂbn.ﬁ VIOWUIL 21@MeHm 3aMeHUl cepebpo, KOmopoe UCNONb3Yemcs
60 MHO2UX Ghuibnpax. ﬂOKLédA:-IO, Ymo OKUcv cepebpa, npu UCNONL308AHUU 6
XJLOpUPOGaHHOT 800e, Modjcem ObIMb NPUYUHOU 00PA308AHUSL MOKCUYHOCU U
paseumiisl paKoeblx 3ab601e6anuil.

B oTnmkne oT 0OBIYHBIX YTONBHBIX (DUIBTPOB, OJIarofapsi STOMy CHEIHaTbHOMY
SJIEMEHTY He IIPOUCXOIUT 6aKTep}/IaJIBHI:;IX BBIOPOCOB 110 MCTEYCHUU CPOKOB
CITy OBl (PUITBTPYIOIIETO IEMEHTA.

)



Jlarnee BOJA MOCTYIAET B CAMBbIi IIIABHBIA — YeTBEPTHIA (PMILTPYIOUIMI Y3€el.
B nanHHBI (QUABTpYIONMIA 3JIEMEHT BCTpOCHA MeMOpaHa, IO3BOJISIOHIAT WC-
0JI530BaTh YHUKAILHBIN IPUPOIHBIN IIPUHIMI (uiisTpaimn: «O0paTHBI 0CMOC).

SIBneHue ocmoca JIeKUT B OCHOBE 0OMEHA BEIIECTB BCEX >KUBBIX OPraHU3MOB.
bnaronapst ocMocy poHCXOIUT HACBIIIEHUE KIETOK KMBBIX OPraHM3MOE T10JI€3-
HBIMU BEIIIECTBAMHU U OTTOP’KEHNE HEHYXHBIX HJIA OMACHBIX (MI/IKpO6I>I BUPYCHI
Y TIpoYHe). DTO MPUPOAHAS 3alUTa OT HETPOIICHHBIX TOCTEH.

[IpocToii n HarIsAIHBIA TPUMEDP FTOTO SABJIEHUS MBI BY UM IIOYTH €KETHEBHO: B
OOBIYHOM KyPHHOM SIHIIE TIOJ] CKOPITYTIOW €CTh IJIEHKA — OHA MPOITYCKAET KUCIIO-
PO, HO 3aJIePKUBACT BCE BPEAHBIC BEHIECTBA i MUKPOOBI. TOYHO Tak ke BEAyT
ce0st 000JIOUKH KIIETOK BCEX JKUBBIX OPTaHU3MOB.

OOpaTHBIi OCMOC SIBICHHE aHAIOTHYHOS, HO TPOMCXOAUT IO JaBICHUCM.
Ero 3agaga — oTAenuTh BOAY OT PacTBOPEHHBIX B HEW BemlecTB. MeMOpaHHBIH
SIIEMEHT, CBEPHYTHI B BHJIE PYJIOHa, MPEICTABISIET COOOM «CUTOY» C pa3MepoM
sueiiku 10 0,0000005 mm. Monexynbl BOABI B CHUIy CBOMX MAJIBIX pa3MepoB
(0,00000028 mMMm) 5erKo MPOAARIMBAIOTCS Yepe3 MEMOpaHy.

[Ipumecu, pacTBOpEHHBIE B BO/IC, KaK MIPABUIIO OOJIbIIE pa3Mepa ssueek (Harpu-
Mmep: Bupychl B 400 pa3, 6akrepun B8 4000 pa3) mo3ToMy oHH 3:’:1J1€p)KI/IBaIOTCSI Ha

\

Mewmb6pana Menpuaitmnit Menpuaiimas. |
JHaMETp TOp BHUpYC OakTepms Kpacnoe KpOBS[HOekTCJ‘ILLIe
0,0000005 MM 0,0002 MM 0,002 MM \ 0,007 MM
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noBepxHocTu MeMOpaHnsbl. Cua, oj JeHCTBHEM KOTOPOI BOAA MPOXOIUT Yepes
MeMOpaHy, Ha3bIBAETCS «OCMOTUYECKUM) JIaBIICHUEM.

OcCMOTHYECKOE JTaBICHHE CIIOCOOCTBYET TIEPEHOCY MOJIEKYIT BOIBI CKBO3h MEM-
OpaHny, Ipy 3TOM BOJIa, C TIOBBIIICHHBIM COJIEPKAHUEM UCXOIHBIX BEIIECTB MPOXO-
JIT BIOJIb MPUHUMAIOIICH CTOPOHBI MEMOpaHBI M COPAChIBAETCS B KAHAIK3ALHIO.

ancrasoma  1aKUM 00pa3oM, IpHU MPOXOXKAEHIH BOjbl Yepes3
4eTBEPTHIN (UIBTPYIOUINM y3€T, 3a71ep kuBaeTcs
oKoJ10 95-97 % pacTBOPEHHBIX B BOZIC BEIIECTB.

Jlanee mosydyeHHas 4ucTasl Bojla coOupaercs
JUIl XpaHEHUs B HAKOUMTeJe, KOTOPbIM OCHa-
HIEH CHEHUAIBHON CUCTEMOU, TOAACPKUBAIOIIEH
IIOCTOSIHHOE JaBJICHUE. brarogapsi HAKOIUTEIO Y
BaC BCEIJa €CTh 3aIaC MUTHCBOW BOJIBI.

[Tociie HakonmTeNst, BOJa IPOXOAUT Yepe3 Clie-
JYIOIIMM y3€J] OUNCTKH.

CKATBIA BO3AYX IIsATBIM y2.,10M OYUCTKH BOJIBI SIBISIETCS (DUITIBTD,
3aMQJIHCHHBI CMICHMAbHBIM aKTHBUPOBAHHBIM yI/ieM. 3aadeit ¢bunbTpa sABISeTCA
yAaJeHue JIETYYMX BEIIECTB M3 OYMIICHHOH BOjbl (Hampumep, razoB). Takum
00pa3zoM, 3TOT (PUIBTPYIOUIMIA 3JIEMEHT /IOTIOJHUTEIBHO YIIy4IlaeT BKYCOBBIE
Ka4yeCTBa M0Jy4aeMOU YMCTON BOJIBI.

Jlaniee Boja monajaer B mect1o (pUIbTPYIOIINIA y3es, KOTOPbIA 0ObeaUHSIET
B ceOe 4 OCHOBHBIX JTara:

1. cTpykTypHr3anuro,

2. MAHEpAIU3aITMIO (2/COopOupyrolIee IeiCTBIE, HACBIIIEHUE MIUHEpATaMH U
KHCHOPOI[OB;?;

3. wonmzartuio (— 200 MV.) |

4. nopmanusaiviio PH Bonbr’@—ll en.)

B Hero RCTpOCH CTPYKTYPaTop ¢ MOCTOSHHBIM MAarHUTHBIM TOJIeM MArHHTOB, KOTO-
pble HAMATHVYMBAIOT U OJHOBPEMEHHO Pa3MarHUYMBAIOT BOMY. Bo3HUKaroIas cuna
JlopeHIla MarHATHBIX TIOJIEH BOCCTAHABIMBACT MEXMOJICKYIISIPHBIC OTHOPOIHBIE CBSI-
31 (MamMsTh BOIbI), BO3Bpalllas BoAe €€ MEePBOOBITHYIO, OPUTHHAIBHYIO CTPYKTYDY,
TIOBBIIIAS OMOTOTMYECKYI0 AKTMBHOCT, M-BO3BpalaeT e MIeaNbHOE COCTOSHHE.
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bnaromapst 3TuM mporieccam, CTpyKTypa BOJIbI CTAHOBUTCS MOJ0OHON CTPYKTY-
PUPOBaHHOM (KBAa3UKPUCTANINYECKON) BOJIE OPraHKU3Ma YEJIOBEka, KoTopasi Harlo-
MHUHAET CTPYKTYPY KPUCTAJUINYECKON pELIETKU JIbJA. Takasi BO/1a BXOIUT B KaXKAYIO
KJIETKY HAIlIero OpraHu3Ma, Xopouio e€ 0OBOIHSET; 00eCneYnBaci ONTUMAIBHBIN
XOJl OKUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEaKLUH, ypOBe:& oOnveHa Bentects. [lis
TKaHEU OpraHu3Ma Takas BOJa — KaTaJau3aTrop PeryJsATOPHLIX CUCTEM OpPLaHU3Ma,
MOBBIIIAIONIAs yCTOMYMBOCTh TKAaHEH K HEOIaromnpHsi THbIM BczsneﬁCTBMM.

3aMOpO’KeHHas Bofia 3aMOpO’KeHHasA BOA
il HOC/ie CTPYKTypaTopa

B nanHoM QuIBTpyIOLIEeM y3/ie Boia HE TOJIBKO AOMOIHUTEIFHO OYUIIACTCS, HO
U TepsIeT HEraTUBHYI0 HHPOPMAIMOH HYIO TAMATh O IPEObIBAaHUHK B HEH yKe ylanEH-
HBIX SIZIOBUTBIX U BPEIHBIX BEILLECTR, IIOCTYIIasl, HAKOHEL, B MUHEPAJIU3aTop.

MuHepanu3aTop Mpc/ACTakIAeT co00il COCyl CO CHEeNUaNTbHO &10,[[06paHHLIM
MHHEpargoM — Leonutom. [lprpoaHsie 1eonnTsl npus3HaHbl MuHepadamu XXI
Beka. OHU 001aat0T yHUKAIHLHBIME aJCOPOIIMOHHBIMU U HOHOOOMEHHBIMU CBOMC-
TBaMH, XUMUUECKOII M MEXAaHMYECKOM yCTOWYMBOCTBIO, BBICOKOM KHCIOTHON MU
pPaguaMOHHOW CTOMKOCTBIO.

Leonut — rpymila MUHEpPajoB, KOTOPblE MMEIOT 0CaI0YHO-BYJIKAHUYECKOE
MIPOUCXOXk/icHue, BaKHBIM CBOMCTBOM IIECOJUTA ;{éqgeTc;I TO, YTO €r0 MOPHCTAast
CTPYKTypa He pa3pylIaeTcsl HU MPU KaKUX YCIOBHSIX OKpyskaroimiero mupa. Ero
CTpYKTypa XpaHUTCS MHIJIJIUOHBI JIET, YTO U TO3BOJSAET COXPAHSITh MOJE3HbIE
CBOMCTRA ATOTO BEIIECTBA U CETOIHS.

Hazranue neonuty man @. Kponmrear (mBeACKuil XUMHUK U kIvnxmepanor) B
1756 roxy. A cepbE3HbIE UCCIIEI0OBAHNS CBOMCTB MUHEpasa Hadaiaucs B 60 romax

XX Beka.
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Kpome npupoaabix MUHEPAIOB UCTIONB3YIOT M CHHTE3UPOBAHHBIE MCKYCCTBEH-
HbIe 1EOJUTHI. [IpUpOAHBIA IIEOTUT OTIMYAETCS OT CHHTETHYECKOTO BBICOKOM
SKOJIOTUIECKON YUCTOTOM.

CpoiicTBa HeomTa:

- OUMIIIAET BOAY OT COCIMHEHUH Kelle3a B MOBBIIMICHHBIX KOHIICHTparusix (110 20
MI/oM>);

- 00713/1a€T BBICOKOM aKTUBHOCTBIO K COPOLIMU HOHOB aJIFOMUHUSA, UTO OCOOEHHO
Ba)KHO IIPU HUCIOJIb30BAaHUU KOATYJISILIMOHHBIX MPOLIECCOB BOJIOOYHCTKH;

- CHWYKAET MOBBIIIEHHBIC KOHLIEHTPAUN (TOPUJI-MOHOB B BOJE;

- CII0COOCTBYET MEPEXoAy KaTMOHOB U3 MUHEpasa B BOAHYIO (Da3y U TEM CaMbIM
BbI3bIBAE€T HAUaJIbHOE 3allle]ayiBaHUE BOJIbI;

- OYUILAET BOJY OT Psi/ia TOKCUYHBIX 3arpsI3HEHUI: pa/IlOHY KU I0B (OIBIT TUKBU-
Jaruu nocuenctsuii aBapuu Ha YADC), HOHOB TSKETBIX MCTAJIIIOB, aMMOHHUS, (e-
HOJIOB, SI/IOXMMHKATOB, XJIOPOPTraHUYECKUX COEAUHEHH 11 JIp.;

- aKTUBHO CHMYKAET COJIepyKaHNe aTOr€HHbIX MUKPOOPTraHU3MOB, TAKHUX KaK: KU-
[ICYHas MajiovKa, MIUTe/uTbl 30HHEe, OAIMIIT [IepeyC U ME3ECHTEPHUKYC, CyOTHITHC,
caJbMOHEIbI, TUGUMYpPUYM U (hara K KiIeTkaM KUIIEYHON najouku T2;

- SIBJISIETCS IPEKPACHBIM KOHCEPBAHTOM, ©0e33apauBasi U yCTpaHss IOCTOPOH-
HUE 3a11aXy MUTHEBOM BOJIBI PU €€ JUIHTCITbHOM XpaHEHUH.

B cocTaB neosmToB BXoAMT cBbIiic 40 MAaKpO- 1 MUKPO03JIEMEHTOB:

Kgapri, mosieBoi mmar 1 MOHTMOPHIIOHUT, OKUCITBI KpeMHUS (10 85%), Kaib-
WS ¥ Kanus, Hatpus, MarHus, xenesa, pochopa, MeaH, [IMHKA, THTAHa, cepedpa,
MapraHiia, HUKels, BaHaJus, MOJiiO/eHa, IIMPKOHMS, rajunsi, KoOasbTa, JJaHTaHa,
Oepmutust, 6opa, propa u ap.

OCcoOeHHOCTB KPUCTATTUYCCKO I CTPYKTYPBI LIEOJIUTOB TAKOBA, YTO OHU  MMEIOT
TPEXMEPHYIO PEHIETKY, 0Opa3yIoiTyi0 KapKacHyl0 CTPYKTYpy — CHUCTEMY MHKpO-
MOJIOCTEH, COCAMHEHHLIX MCXKITY COOOH JOCTaTOYHO INIMPOKMMHU KaHaiamu. B
KaHaJIax HaXOJIUTCS W [IEOTUTHAS BOJA, KOTOPYIO MUHEPAJ CIIOCOOEH OTIaBaTh, HE
M3MCHSI e& CTPYKTYPbi.

Biagoziapsy cricreme KaHaJIOB U TOJIOCTEH, KOTOPbIE IIPOHU3BIBAIOT KPUCTAILIBI,
LEOJIUT 00J2/1aeT XOpOoIo pa}BnToﬁ BHYTPEHHEH MOBEPXHOCTHIO, AOCTYIHON
JUIs aAcopOupPycMBIX MOJIeky. L{eoauT MOXHO Ha3BaTh MOJEKYISPHBIM CUTOM,
KOTOPOE CTOCOOHO OYMIIATh OpraHbl M KOCTU YEJIOBEYECKOro OpraHu3Ma OT pa-
JMOAKTHBHBIX BEIECTB M TSDKEIBIX METAlIOB, 4 TAKKE OT MHOTHX BPEIHBIX U
HECBOWCTECHHBIX YEJIOBEKY BellecTB. [Ipy 3TOM MPOUCXOAUT «3aMEHa» YHUYTO-
’KEHHOIO BeIlleCTBA HA HEOOXOAMMBIN 3JIEMEHT, KOTOPbI COAEPKHUTCA B MUKPO-
KPHUCTAIINYECKON pelieTke MAHepana,

13



HutepecHpiit 2pdexT BO3ICUCTBUS 1IEOTUTOB — OOHOBJIEeHHE KOKH. biaro-
naps TPUPOJHOMY MUHEpPANTy LEOJUTY MPOUCXOAUT YBEITUYECHHUE BBIPAOOTKU
HOBOTO KOJUIareHa M aKTUBAllUSg MMMYHHOW 3aIIUThI, UMEHHO 3TO AT B UTOIe
J0JITOBPEMEHHBIH OMOJIAKMBAKOIIMH pe3ynbrar. [[puuéM He MOBEPXHOCTHRIN
KOCMETHYECKHM, a TIyOOKHii, KOr/a MPOUCXOJUT aKTHBHasi HapabOOTKa HOBOTO
KOJUTareHa, MMEIOIIEro MapaMeTphl KoJTareHa MOJIOJION KOXKH.

TO POUCXOIUT 32 CUET COMEPIKAIIMXCS B HUX IMTOJIE3HBIX MUHEPAJIOB (MeiH, ITUHKA,
cepebpa U ceneHa), KOTOpbIe Kak pa3 W JAIOT JIOMOJHUTEIFHOE OMOJIKHUBAOIICE,
0aKTEepHUOCTATUIECKOS, UMMYHOMOIY/IMPYIOIIEE BO3ACHCTBHE Ha KOXY.

I{eonuThl OKa3bIBAIOT CTOJIb TITyOOKOE BIMSHUE H2 OPraHW3M IOTOMY, 4TO K
KOHTaKTy C 3TUM MMHEpAJIOM YEJIOBEK MIPUBBIK C ApeBHOCTU. OH Urpaer poib
HEKOEro €CTECTBEHHOTO KIIoYa Ui aKTUBAIMM VIMMYHHIETAa W OOHOBICHHS
OpraHu3Ma, KOTOpbIE MBI, OKpYKEHHBIE ONaraMu 11 BVITH3AIUH, TTOTEPSITH.

Hcnonp3oBanne HaTypaJIbHBIX BCUICCTB, C KOTOPBIMUI HAIll OPpraHW3M IMPUBBIK
KOHTAKTHUPOBATHb TBICAYCICTUAMU, 3allyCKaeT CCTCCTBCHHYHO CHCTCMY HUMMY-
HHU3allMKU U aKTUBALIUW IPUPOIHBIX CBOMCTB.

Ilosmomy umenHO makou 60001l peromerdyemcs NONb308aAMbCA 6 Yensix
JIUYHOU 2USUEHDL, A UMEHHO. YMbLBAMbCsl, Yl/CMUunib 3y0bl, ONOLACKUBAMb 8O0~
col, Kynams 0emeti u m.o.

KitoueBbiM 3TanoM siBisieTcs HMOHu3anus M BoccTraHoBienne PH Boabl.
ITpoxons uepe3 menoynsle kepamyveckne mapuku ORP, u3roroBiieHHBIE U3
BBICOKOKAYECTBEHHBIX MaTepHaIOB CHEIHMAIbHON TEeXHOJOTHEH OCHOBAHHOM Ha
HaHOCepeOpe, KoTopasi MpenoTBpalilaeT pa3BUTHE OaKTepPHAIbHOM (PIOpHL.

Honunzarop BoccTaHABIBAECT OKMCIUTEIFHO-BOCCTAHOBUTEHHBIN TOTCHITHA,
noBbimaetr pH Bogsr 1 monHmxkaer penokc-nmoreHnuan ORP no —200 mB., urto
JienaeT BoAy Omonornueckr-akTuBHOU U cooTBeTcTBYeT OBII sxmmkocTeit 3m0po-
BOTO opranusMa. Boya, mocie npoxoxaeHus Yepe3 JaHHBIN y3ell, T0IbIIe CoXpa-
HSET CBeXecCTh, HelTpamusupyeT pH xuakocteil opranusma u 3¢ EKIHBHO

yYAaiaiaceT CBO6OHHLIC‘ paauKalbl, 06oramaeT BOJY HOHAMH KaJIbIIUsd U MarHus.
\

10 Takoe OBII mnu perokc-moTeHIHAT
OKHCIUTE TEHO-BOCCTAHOBUTEIBHBII IIOTCHIINAJI (CI/IHOHI/IM PEAOKC-TIOTCHITUAIT;

otJar. reductio—BoccTaHOBIeHUE U 0Xydatio— OKUCIIEHNE) BOIBI —3TO [TOKa3aTelh
£e OKKCITUTEIBHBIX (KUCIIOTHBIX ) MO0 BOCCTAHOBUTEIILHBIX (IIIEIOYHBIX ) KAUYECTB.

OBIT xapakTepu3yeT cTeneHb AKTHBHOCTH 3JIEKTPOHOB B OKHUCJIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PeaKIHAX, T.C. PCAKIUsIX, CBI3aHHBIX C MPHCOSINHECHHEM
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WM nepeaadeit 3nexkTpoHoB, IIpu nmonoxurensHom OBII — Bona 3axBaTbiBaeT
U IPUCOEAMHSAET IEKTPOHBI TEX BELIECTB, C KOTOPHIMHU BCTYIIAET B PEAKITUIO
(OKMCHSAET), a MPU OTPHULATEIBHOM — OTHAET 3JIEKTPOHBI (BOCCTAHABIMUBAET).
IIpouecc BOCCTaHOBIIEHUSI U OKUCJIEHMSI MPOMCXOAMUT B JIFOOOM BOAHOM pACT-
BOpE. A OpraHy3M 4eJlOBEKa COCTOUT U3 BOABI, B cpeHEM, Ha 85%.

OBII 300posozco opeanusma uenosexa xoneoremes om —7 mV 0o =200 mV.

HpI/I JIFOOBIX 3a00JIEBAaHUSIX PEAOKC-IIOTCHIIU AT TKaHEH U MEXKIICTOTHON KNa-
KOCTH PE3KO MCHACTCA B IMOJIOKUTCIBbHYIO CTOPOHY. HapymeHI/Ie PEAOKC-TIOTCH-
nuyajia 0COOEHHO SAPKO IMPOSABILICTCA B 00J1acTIX PA3MHOXKCHUS 310 KAUCCTBCHHBIX
KJIeToK. B TKaHAX, TAC peHOKC—HOTeHHI/IaJ'I MCXKKIICTOTHLIX )KHJIKOCTCﬁ oTpuna-
TEIBHBIA — PAKOBBIC KJICTKHU ITPOCTO HE BBIKUBALIOT.

B coBpemeHHOM Mupe, I1ie HaTypajabHbIe MPOAYKTbHI BCE OOJIbILE 3aMEHSIIOT Ha
UCKYCCTBEHHBIE «XUMPEAKTHUBBI», MBI [IOJI arPECCHUBILIM HAIIOPOM PEKIaMBbI BCE
Oosbliie yrnoTpedisieM MPOAYyKThl, UMEIOLINE CIIIITKOM BBICOKHI peaoKC-IIOTEH-
1ua (Co 3HaKOM «+», T.e. okucistouuit). Korna Takue )KUIKOCTH WU POTYKTHI
IIPOHUKAIOT B TKAHU YEJIOBEYECKOIO OpPraHu3Ma, OHU 3a0MparoOT 3JIEKTPOHBI OT
KJIETOK, YTO NMPUBOIUT K OKHUCICHHUIO M, COOTBETCTBEHHO, pa3pylIEHUIO. A Mpo-
11eCChl OKHMCIICHHS, B CBOIO OYEPE/ib, IIPUBOAT K 0OPa30BAHUIO CBOOOIHBIX pa-
JTUKAJIOB, C KOTOPBIMU CBSI3aHO Pa3BUTHUE XPOHUYECKUX U TSHKEIBIX 3a00JIeBaHU:
aTepoCKiepo3, AnadeT, acTMa, apTpuThi, pak, 0one3Hb [lapkuHcoHa, paccessHHbII
CKJIEpO3 U MHOF‘I;IC JpyTHe.

B Taﬁ.]'ll/llle MbI MOYKEM YBHIECTDH PEIOKC-TIOTCHI A HEKOTOPLIX HAIIUTKOB,
KOTOPbI€ MbI yn0Tpe6JmeM:

y I'IPO,EI,YKTi PELOOKC-MOTEHLMAIN

Cok BMHOFpaﬂ,HbIVli + 150 mB (£ 15)

YKCyc A0N04HbIN + 400 mB (£ 15)

J Moka-Kona +300 MB (« 25)

) Halqubnh COK + 250 mB (£ 25)
Cok TomaTHbI + 36 MB (£ 15)
77KpaCHoe BUHO + 50 MB (£ 15)
" Kocbe pacTBOpUMBIii +70 MB (2 15)
D Haﬁ YEPHbIN + 65 MB (£ 15)
Yar 3enéHbii / / + 50 mMB ( 15)
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Bopa 6yTunupoBaHHas + 373 vB J
Boaa npueosHas + 392 vB
Boga v3 pogHuka + 425 vB ﬁ
Cok ana peten + 249 vB
Bopna BogonpoBogHas + 150 mB + 350 uB

Omu noxazamenu c060pAm O mom, 4mo pecyisipHoe ux ynornpeé €HUue moarcem
cnocobcmeosams 803HUKHOBEHUIO p;zc)a CEPLE3HBIX 3616\0]16661Hu14, CBA3dHHbIX C
OKUCIUMETIbHbIMU npoyeccamu 6 KIemkKadx U opeanax. :

OBII nuTHeBOI BOABI M 3I0POBLE YeI0BeKa

B ecrectBennnix Bogoemax 3HadeHre OBII MoxeT mMeTh Kak IOJOKHUTEIBLHOE,
TaK U OTpHIATeIbHOE 3HaueHue u kojebnercs or —400 mB mo +700 mB. Ecmu
3HadeHue OBII Boapl MOJOXKHUTENBHO, TO €€ CBOMCTBA — OKHUCIHMTEIBHBIC, YTO
YaIie BCEro BCTPEYAETCS B MOBEPXHOCTHBIX BOJAX.

Takasi Boa cnoco0cTByeT Pa3BUTHI) XPOHUTECKOH YCTAJIOCTH, TIPEKICBPE-
MEHHOMY CTApEHUIO0 OpraHW3Ma, MOSBIEHUK) XPOHHYECKHX 3a00JICBaHHM, 4acTO
TPYIHO MOAJAIOUTUXCS TPATUIIHOHHOMY JICUCHHUIO.

OTaeJbHO HYKHO CKa3aTh 0 BOAONPOBOAHON XJIOPMPOBAHHOM BOJE.
OBII wnu peoKc-MOTeHIINAT BOJOIPOBOAHON BOIBI BO MHOTOM, 3aBHCHT OT €&
MHHEPAJIBHOIO COCTaBa U XJIOPHUPOBaHUS.

XHOpI/IpOBaHI/Ie, KOTOPOEC NMOBCEMECTHO IMMPUMCHACTCA IJIA ,I[C3I/IH(1)GKI_II/II/I BOJbI,
B CBOC BpEM: CIIACIO YE€II0BCHECCTBO OT SHH,Z[CMI/Iﬁ. Ho TO, YTO B HPOIIJIOM BCKC
Ka3anoch 0j1aromM — O6€pHYJ'IOCB ()‘IGpGI{HOﬁ 66I[OI71 JJIA HBIHCTITHCTO ITOKOJICHHA.

[Ipu ananu3e XJIO0pHPOBAHHOW BOIOMPOBOTHON BOIBI OOHAPYKUBAIOTCS COCIH-
HEHUSI XJIOpa, KOTOpkie 001a/1al0T KaHIIEPOr€HHBIMU M MyTareHHbIMU CBOI/ICTBaMI/I
B nocnennee Bpemsi oOHapyXeHa CBS3b MOTPEOICHUS XJIOPUPOBAHHOM BOI[I:I c
YBEIMUEHUEM PHUCKd BO3HMKHOBEHHS paKa MPSIMOW KHIIKH, MOHEBQTO Ty3bIPA,
MOYEBBIBOASIIINX [1yTEH, MO3Ta.

.
IIpu orprunareasnom 3Hadennu OBII cBoiicTBa BOABI — BOCCTAHOBUTEJIb-
HbIe (11e104HbIe), YTO Aej1aeT eé naeaabHbIM AHTHOKCHIAHTOM.

DTO TUNVIHO JIJIS MOA3€MHBIX FTOPHBIX HCTOYHMKOB, TaJ10M BOAbIL. Takas Boja
YCJIOBHO Ha3bIBaeTCs «KUBOW». Ha Bcell maHeTe M3BECTHO BCETO HECKOIBKO MECT,
e ecih Takas Bofa. M MMEHHO B 9THX paiioHax 3a()MKCHPOBAHO. HAMOOTIbIIEE
KOJIMYECTBO JOJITOKHUTEIEH.
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«KuBas»» Boza (Ie0YHAs) MTHOBEHHO YCBAHBACTCSI OPraHU3MOM, OOBOTHSIS KakK-
JIYIO KJIETKY, BOCCTaHABIIMBAET SHEPreTHUECKHIA OaaHe, mpuaaeT 00ApoCTh, pery-
JHUpyeT OOMEH BElIeCTB, HOPMAIU3YeT KPOBSHOE AaBieHie. OHa CIIOCOOCTRYET 3a-
YKUBJIGHUIO PaH, 0’KOTOB, 513B, MPOJICKHENW U 3HAYUTEIHHO MPOJIIEBAET K U3Hb. ITO
HAYYHO U HCTOPHYECKHU JTIOKA3aHHBINA (aKT.

I'me B3s1TH B Halle Bpemsi Boay ¢ orpuuarejbHbiv OBII
)

Cpenu orpomHOro BbIOOpa (UIBTPOB Ha phIHKE — KoMiaHusi «Jlmaep-
rpynin MHTEPHEIIH/)» — EIUHCTBEHHAs, KTO pa3BUBAEeT HarpaBliecHHE AKBa-
MeTUIHHBI.

IkoJIua® — yHUKaMbHAsl YCTAaHOBKA IO JIOOYUCTKE, CTPYKTYPU3AIMH, MIUHE-
paiusanuu u I/IOHI/IIi’»aI_II/II/I MUTHEEBOMU BOJbI, KOTOpas IMO3SBOJIACT IIOJYUYUTH B
JOMAIlHUX YCIOBUAX }KI/IB}’IO, OINITUMAJIBHO IOJIE3HYIO JIsT OpraHu3Ma BOIY.

Vemanoska IxoJluo® — uodeanvHulli sapuanmi 0ns NOIYUEHUsT 0OMA
yenebHol 800bl, UOSHMUYHOU MAJIOU 800€ 20PHDBIX IEOHUKOS.

TIoMHMO YHHKAIBHBIX BO3MOXKHOCTEH crcreMbl DKkoJIna®, paxyer eé au3aiiH u
BPFS)HOMeTpI/IfL YeranoBka IkoJIua® serko pasyeuiaeTcs noja KyXOHHOH MOMKOH.

OUABTPYIOUIME IEMEHTHI 3aIIUIIEHBI KPLIIIKOI, YTO MO3BOJISIET HE Oecro-
KOUTBCS1 00 0OpBIBE MITH MOBPEXKACHUM COC 11 HAIOIMIUX TPYOOK.

B HCKIIIOYHTENBHBIX CllydasiX, NP HEBO3MOXKHOCTH Pa3MEILIEHUs YCTaHOBKU
nojl MO¥KOM, OHa OpraHM4HO OyJ€T CMOTPEThCS Ha KYXOHHOM CTOJE, BHOCS
OPUTMHAJIBHBIN 3JIEMEHT JIEKOpa B MU3aiiH Ballel KyXHH.

Y Y < P
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MGTOI[BI OICHKHN Ka4CCTBA BOJbI

DJIEKTPOJIU3EP

[TpuGop co3man ans Te€X, KTO HE BEPHUT B IU(PBHI, @ BEPUT CBOUM IJIa3aM.
WneanpHbli TpUOOP A MPOBEPKU Ka4eCTBAa OYMCTKU BOJbI!

IpuHoun padoTsl TprOOpa OCHOBAH Ha JIEKTPOIU3E
BOJIbI, BCEM 3HAKOMBIN U3 MIKOJIBHOTO Kypca hU3UKH.

Kenaere HarIAAHO YOeAUTHCS B KauyeCTBe BOAbI, KO-
TOpYI0 npuBo3AT Bam qomoi uiu B ouc?
Bcé amo 61 cuodiceme coenampe noMOWbI0 3N1eKmpo-
auzépa PR2.

TDS meTp ¢ uzmepenueM TeMIeparypbl

TDS Merp ¢ u3mepennem temmneparypbl PHM-4TM npennasHaveH s
U3MepeHHsl YPOBHSA COHAEPKAHMS coJieil U 00uieH JKECTKOCTH:

- B aKBapUyMax, iiJ1aBaTeJIbHBIX OacceifHax, B BOMOEMAx
0 pa3Be/ICHHIO PLIOBL;

- mabopaToprgx, B THAPOTIOHUKE H T.JI., & TAaKXKe TPH
npoBepke dhthekiuBHOCTH PabOTHl OBITOBBIX OYUCTH-
TEJIbHBIX CUCTEM, PA0OTAIONINX MO PUHIUITY 00PaTHOTO
ocmoca (RO). \

i i,
B2

e Hpusnunn aeiictBusa TDS-4TM ocHoBaH Ha npsiMoi
3aBUCUMOCTH 3JIEKTPONPOBOAIMOCTH pacTBOpa (CHJIBI TOKA B IOCTOSIHHOM JJIEK-
TPUYECKOM MOJIE, CO3aBACMOM JIIEKTPOJAMH TIPUOOPA) OT KOIMYECTBA PAaCcTBO-
PEHHBIX B BOJIE COCTUHEHUM.

B nopme noxazamen TDS-vempa ne oondichuvl npesviuiams 60 yciosHbIX eOuHuy.

OBII meTp \

OBII meTtp - 2/icKTPOHHBIN MPUOOP AJIA U3MEPEHUs] OKHCJIMTEIbHO-BOC-
\
CTAHOBUTEJIBHOTO MOTEHIIMAJIA BOABI. \

3HaueHUE OYCHb MaJ'IOFO\‘HaHpﬂ)KGHI/Iﬂ, Cco31aBacMoro

(&) IIPU MIOMELLEHUH 3JIEKTPOAO0B NPUOOPa B )KUIKOCTh, U 5B-
[ o nsiercst nokaszarenem OBII, u BbipakaeTcsi B MIJIJIUBOJIb-
> tax (mV).

MOXHO M3MEPUTH OKHUCIUTEIIbHO-BOCTaHOBUTEIbHBIN
IMOTEHIMAJI HE TOJHKO'BOILI, a U JF000M KUIKOCTH.
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YcTaHOBKa 110 IOOYMUCTKE U KJIACTEPU3ALIUU BOBI 3KOHI/II[®
) OIUT-KJIacc

YCTaHOBKA U
KOMIUIEKTYJOIINE

KpaTKasi XapaKTEPUCTUKA

- pasMep yCTaHOBKM (B.x ILx 1.) 400 x 420 x 200 (mm)
- IPOU3BOAUTENBHOCTD 2270 11/CyTKI
- 10 cryneneit ouncTku (5o 99 % ouyicTkm)
. - U1 yCUJIEHUS JIaB/IEHMS OCHAIL[eHa TOMTION
' B j TUI QUIbTpALUN — HpOTO‘IHbH/I
- pabouas remmeparypa ot 2 1o 45 °C
- pabouee maBnenue (6ap) ot 2,8 10 6

»

{W;

LEAD 1-20 BHemHuM npenthuiasTp, KapTPUIK C TIOTHU-
e MIPONUIEHOBBIM BOJIOKHOM 20 MUKPOH

- pecypc 6 MecsileB

LEAD 1-1 KapTpux ¢ MOIUIPONIEHOBBIM BOIOKHOM
e it 1 MUKpOH

- pecypc 6 mecA1eB

LEAD 3 xapTpuji)X C aKT}BMPOBAaHHbBIM YIJIEM U3 CKOP-
— JIYIIbI KOKOCOBLIX OP€X0B
- pecypc 6 MecAnes

LEAD 4 xapTpu/pX C aKTMBMPOBAaHHBIM YIJIEM U3 CKOP-
— JIyIIbI KOKOCOBBIX OpexoB 1 sp1eMenToM KDF
- pecypc 6 MecslieB

Ocmornyeckas MeM6paHa (2 mir)

L1 pecypc 3+5 ner

_____ LEAD 5 1 LEAD ORP — KapTPpUK YHUBEPCAIbHBIN
= CTPYKTYpaTOp, MMHEPaIN3aTop, MOHN3ATOP
- pecypc 6-12 mecAnes

- TUII KpaHMKa — JIBOIHOM

N o - OJICOEINHEHNE K BOTOIPOBOJHOI Tpy6e «1/2»
w ] - myHr, /s «1/4»

- TUII COEOVIHUTEIbHBIX 3JIEMEHTOB: 6bICTpOpa3’b€MHbII71

%&“ C‘ - urnnr
N - moMmma ¢ 61okoM mutauusa 220/24 B 2A
) y.
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YCTaHOBKA 110 JIOOYUCTKE U KJIACTEPU3AHUU BOJIbI 9KO.HI/II[®
CpenHuii-Kiaacc ¢ OMIIOM \

YCTaHOBKA U

KpaTKas XapaKTCpUuCTUKa
KOMILJICKTYOIINC p p e L
’ - pasMep yCTaHOBKM (B.x HLx I71.) 400 x 420 x 200 (MMm)
Fer —— - _ - pasMep pesepsyapa (B.x zuametp) 380 x 280 (mm)
Flt%ﬁ , - IPOM3BOAMUTENILHOCTD 284 11/CyTKM
. - . - 10 cryneneit ounctku (70 99 % O4UMCTKH)
‘ > k' - A ycwieHMs JaBlieHVisi OCHAIleHa 110 MIION
i !
g‘ , _ - T GUIBTpaL Uy — npOTOqH& HaKOHI/ITe)IbeII/I
\ .

- pabouas Temmeparypa ot 2 10 45 “°C
- pabouee maBnenue (6ap) ot 2,8 0 6

LEAD 1-20 xapTpumx ¢ NOMUIPOMAAEHOBbIM BOIOKHOM
e 20 MUKpOH
- pecypc 6 MecslieB
. LEAD 3 xapTpupi>x ¢ akTMBMPOBAHHBIM YIJTIEM U3 CKOP+
e JTyTIBI KOKOCOBBIX OPEXOB
- pecypc 6 MecsieB

LEAD 4 xapTpumgx c aKTI/IBI/IPOBaHHbIM yIJIEM U3 CKOpP-
e JIYIIbI KOKOCOBBIX OpeX0B 1 anieMeHToM KDF
- pecypc 6 MecAneB

OcmoTnycckas MeMOpaHa \
- pecypc 3-5 ner
o » T'asoynaBiuBarenn
- pecypc 12 mecsues L

lllll LEAD 5 u LEAD ORP — KapTpU/K YHUBEPCATbHBIN
= CTPYKTYpaTOp, MIHEPAIN3aTOP, MOHM3ATOP
- pecypc 6 —12 mecaueB

- TUII KpaHMKa — JIBOIHOM \

- IUTACTUKOBBIII HAKOIUTE/NbHBIN 6ak 10 1uTpOB

- OZICO€MIHEeH e K BOTOIPOBOHOI TPy6e «1/2» \

- IUIAHT, /3 «1/4»

- TUII COEVHUTE/TbHBIX 97IEMEHTOB: OBICTPOPa3BEMHBIIT

» g: +Y ¢urnunr \
%@% - tomIia ¢ 6imokoM nutanua 220/24 B 1,7A
A

\\\
~20



YCTaHOBKA 110 IOOYUCTKE M KJIACTEPU3ALIUUA BOJIbI 91(0]114;1®

F

CpenHuii-kiace

YCTaHOBKA U

KpaTKasi XapaKTEPUCTUKA

KOMINJICKTYIOIIIHC

-

11 1

J

-

- pasMep YCTaHOBKM (B.x ILx 71.) 400 x 420 x 200 (Mm)
- pasmep pesepByapa (B.x guameTp) 380 x 280 (Mm)

- IPOM3BOJAUTENILHOCTD 284 11/cyTKM

- 10 cryneneit ounctku (70 99 % o4ncTKm)

- [}
L J TUIT QUIBTPALNY — IPOTOYHO-HAKOIUTETbHBIIN
.

- pabouas Temmeparypa ot 20 10 45 °C
- pabouee maBnenue (6ap) ot 2,8 10 6

4

LEAD 1-20 xapTpumx ¢ MOIUIPOINIEHOBBIM BOIOKHOM
20 MUKPOH
- pecypc 6 mecsaneB

LEAD 3 KapTpupK ¢ aKk TMBMIPOBAaHHBIM yTJIEM U3 CKOP-
JTYIIbI KOKOCOBBIX OP€XO0B
- pecypc 6 mMecs1ieB

LEAD 4 xapTpupk ¢ aKTVBMPOBAHHbIM YIJIEM U3 CKOP-
JIYIIbI KOKOCOBbIX OpeX0B 1 371eMeHToM KDF
- pecypc 6 mecaueB

OcMmoTryecxas MmeMOpaHa
- pecypc 3-5 n1et

lasoysraBnuBarenb
- pecypc 12 mecsues

LEAD 5 11 LEAD ORP — KapTpUK YHUBEPCAIbHBIN
CTPYKTYpaTOp, MMHEPAIN3aTOP, NOHM3ATOP
- pecypc 6-12 mecAneB

AED

- TUII KpaHMKa — JIBOVIHOM

- IUTACTVIKOBBIl HAKONMTENbHBIN 6ak 10 IMTpoB

- IIO[ICOEIVIHEHNIE K BOLOIIPOBOSHOM pr6e «1/2»

- IIUTAaHT, 11/3 «1/4»

- TUII COEAVHNTENIHBIX 9/IEMEHTOB: OBICTPOPA3bEMHDIIL
buTuHT

J
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YCTaHOBKA 110 IOOYUCTKE U KJIACTEPU3AHUUA BOJbI 9KO.HI/II[®
DOKOHOM-KJIacC

yCTaHOBKa U

KOMILITEKTY FOTITHE Kparkas XapaKTepI/ICTI/IKE}
‘ _ ~ 7 - pa3Mep YCTaHOBKM (B.x ILx 1.) 390 x 355 x 100 (Mm)
‘. , -~ IpOM3BOAUTENbHOCTD 2400 11/CyTKN
- - 6 CTyIIEeHe OYNCTKHA
- Ty PUABTpALNY — IIPQTOYHBIN
- pabouas Temneparypa oT 2 %0 45 °C
Em ‘ | - pabouee maBnenue (6ap) ot 2,8 10 6

LEAD 1-20 BHemHumii Hpezﬁmm)‘rp, KapTpUPK C IIO/N-
== IIPONN/IEHOBBIM BOTIOKHOM 20 MVIKPOH
- pecypc 6 mecslieB

LEAD 1-1 xapTpupk € IIOJIAIIPONIEHOBBIM BOIOKHOM
e 1 MUKpoH
- pecypc 6 mecs1ieB

1B

~ LEAD 3 xapTpujpK ¢ akTUBMPOBAaHHbIM yIJIEM 13 c1<op—
oo wa, JTTIBI KOKOCOBBIX OPEXOB
- pecypc 6 mecAnes

LEAD 4 xapTpumK ¢ akTMBMPOBAaHHBIM, YIJIEM U3 CKOP-
== JIyIIbI KOKOCOBBIX OPEXOB U 9/IEMEHTOM KDEF
- pecypc 6 MecAlLeB

e LEAD 5 ctpykryparop n MI/IHepa}II/ISaTOP
- pecypc 6 MecAneB

V) - T7AIl KpaHMKA — OJVIHAPHBIN
‘ - TIO[ICOeIHEeHNe K BOZIOIIPOBOJHOIL TPy6Oe «1/2»
=) ) - IIJTAHT, 1I1/3 «1/4» b
L4 ’? - TUII COeAVHUTETbHBIX 9/IEMEHTOB: OBICTPOPA3bEMHBIIN
' buTHHT \ \

£ b
»

BECIVIATHO nporecTupoBarth KadecTBO Bamieli nmutbeBOll BOJBI
MOKFHO B KOMIaHUU «JIMJAEP-I'PYIIII UHTEPHEIIIHJI».
[ VkpauHa, T. XapbKkoB
™= P o3 p > p
\\ .Eg"-'-tm rex: +38 (057) 756 87 88, (057) 756 89 88
% M06: +38 (066) 562 21 77,(096) 520 79 48
E ~ e-mail: company@]leadergroupint.com

www.leadergroupint.com



MaFEATHSI aKkTVBATOP

i -

OV ILUTAHT cmpaanbeii TIOCYTIOMOCYHBIX
TIPH TIOMOIIH Kal'[p0HOBOI/I CTSDKKU TIepes

Hoe naBieHue — 10 Bap

®r Oe3ynpednyro paGoTy yCcTporcTB U 3peKTuB-
1 BOJIBI B TeUeHue 7 JieT. ©

VYkpaunna, r. XappkoB, p-T MockoBckuii 273
texn: +38 (057) 756 87 88, (057) 756 89 88
Mo0: +38 (066) 562 21 77, (096) 520 79 48

\.t w. .
e-mail: company(@leadergroupint.com




