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Boaa B >XKM3HW YyesioBeKa.
dun3nyeckme CBOUCTBA BOAbI.
XnMnyeckme CBOMUCTBa BOADI.
KpyrosopoT BOAbI B NpUpoAe.
Mdarkaga u XXectkaga Boja. ;
3arpsisHeHue BoAbl U Crocobbl ee O‘-IMCTKM.
lcnonb3oBaHHbIE MchopMaLl,MOHHble
PECYPChbI.
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®* Bopa — camoe yaAnBUTENBbHOE M CaMOe PacnpoCTpaHEHHOE
NpUpoaHOe coeanHEHNE — UCTOYHUK U YCIIOBME ee (hOpMUPOBAHUNE
Ha 3emne. «XXu3Hb eCcTb ofylleBneHHasa Boga.» ( 3. [liobya.) Boaa
caMa no cebe He UMEeeT NUTATENbHOM LIEHHOCTWU, HO OHa -
HENpPEMeHHas COCTaBNAoLLAA YacTb BCEro XnBoro. H1M oavH u3

OpPraHM3MOB HallCUSEERHETH! HE MOXET CyLlecTBoBaTb 6e3 BoAbl.
13 BOAbl COCTOAT BCESEAB _- W pacTuUTesibHble CyulecTBa: pblbbl —
Ha 90 %, MELI,y3b[ ~HERRP, KapTodenb — Ha 76%. Bopa
NMOKPbIBAEeT % MNOBEE TIA eMnM
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Boabl (Y HOBopo KACHHD! r- "86%, y noxunbix Ao 50%).Takxe
BOAA COAEPXUTCA'B *_ BAYHBC YacTax Tena: koctu 20% -30%,
MO3I — 210 /5%, “KpeBE==1e 85%.-9T0 06CTOATENBLCTBO MNO3BOMMIIO
B. CaBueHKO 3aﬂm 4UTO Yy YesioBeka «ropas3go 6onblue
OCHOB@HWM CYKTaT mMKOCTbro YeM CKaXeM y
copOKanpoueHmomp )a. €1KOro Hatpus.» [Ins yenoseka
BOAA SBNSAeTCq e 1pOAMbLM 6OraTcTBOM, YEM Yrofb, ras,

Xene3o, NOTOMY. UTO: OHa HE-3aMEHUMa.
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DBeLUNBaHne NoCcTYENeHNs
g ST aeT goctatodHoe
KOMNYECTBO BOAbLITO YEMOE aMoB/TCS UMY HBIM U BbIHOCTTMBBIM. EMy
MPOLLIE BCEro KOHTPONUPOBATb CBOW BEC, MOCKOMbKY YIy4ylLaeTcs

nULLieBapeHus.
Taknm 06pa3om MOXHO caenars BIBOA O TOM, YTO pPorb BoAbl AN YerioBeKa

orpoMHa. CerogHs kKaxkabli YHeNOBEK aTb Ans Cebs
yCNoBUS COXpaHeHns b6eeLe a, NyTem nNpaBuIbHOIO
opraHusauuu NMUTbLEBG
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Du3UYBCKUe C80LICMea S0ck!

o WX Ha'e =X rogos 20 Beka B CTaTbaAX U KHURaX
MO>XHO ©bl/10 BCTPETUTE TepMVIH «aHQManbHas soga». Motom
Hero oTKasanncb, HO 3TO He NCK/TIOYID MHOXECTBO aHOMasui
DU3NUYECKMX CBOMCTBA 06bl4YHOM, «HEPManNbHOW BOAbI.»

Boaa npo3payHag AMAKeCTL 6e3 BKYEa 3ani n uBeTa. Ee
21 pe

aHoManuu 51 0COOEHHQ
BOAA MMEET HanbosbLu Tern10eMKOGTL

868 K/]K/KEUTO NOUTW BABOE MNPEBLILLAETITAKOBYIO
paCTUTENbHbIX Macesn aueToHa cnupT: oHa BF10 pa3 6onblue ,ue
xenesa. Y BO[

oT 0° C no®37°C TennoeMKoCTb CHUXKaETC
372C ¥ Bbilwe pacieT. [loayMaeTcs, 4To Nefye BCero OHa b
DeBaeTCA U ObIC 0"OXJ1aXXAAETE '

)TO 0COBEHHG Iﬂa Qoﬁ'b - '

akagemvik A.MSmep aKo c@Bna e C HopManbHOM
TemnepaTypou 3a0poBoro YyenoseKa (36,6°C no 37 °C) HEBOMbHO
HaBOAUT Ha Pa3MbILLSIEHUS.




[Tpeononoxum, ecnu Obl BoAa He obrnagana 3TuM yanBuUTESbHbIM
Ka4eCTBOM, YTO Bbl MPON30LLSIO C YENOBEKOM, COCTOSALLMM B HOMbLLOM
obbeme 13 Boabl. Toraa bbl CTONb BbICOKOOPraHM3oBaHHas cuctemMa He bbina
3allMLUEeHa OT BO3OeNCTBMA BbICOKMX TeMnepatyp. Bpag nu uenebHule
CBOMC Kak 6aHu ObInn YMECTHbI. YXXe, npu 42° NIOK HeobpaTMmo
paspywaetcsa. Octaercsa Tor BOCXULLATECS, Y4TO BOLA,CHa
4yerioBeka Haunydwmm peXnMom Tennososcalvloperynmpo
obnagaet caMbiM BbICOKMM NE@BEPXHOCTHLIM HATSXXEHMEM, CpEe
Xugkocten (Kpome pTytin).B — cnabbin 9NeKTPONNUT 1 AUccoL
OYeHb Marnoun CTEMEHMW. OUCTMpoBaHHasi Boga H OBO
afleKTpuyeckoro Toka: o wTaB Boabl BXoauT 88,81%

WQ% BOOOpOAaA.
‘ . ;

0'“.‘




OnpeneneHHoOe 3MeHeHne PU3NYECKMX CBONCTB BOAbI NPOUCXOANT NoA
BO34ENCTBMEM BHELLHUX Noneun. M3BeCTHbI 3KCrnepuMeHTarbHble AaHHbIE O
CTPaHHOM SIBNEHNN 3NEKTPUYECKOro Nons, KOTOPoe yBENMYMBAET CKOPOCTb
ncnapeHus soabl. I'log oencremem ynsrpasByka YyMeHbLUIAETCHA ee BA3KOCTb.
CBeXXeKoHaeHcMpoBaHHasa Boaa obnagaeT noBbILLEHHOW NSIOTHOCTLIO.
IHTEpECHO 1 TO, YTO NMocne CHATUS OENCTBUA BHELUHUX NOSEN, BoAa Kakoe
TO BPEMSI COXPAHSET BbIi3BaHHbLIE UITM aHOMAarlbHbIE CBOUCTBA. JTY
CNOCOBHOCTb HEKOTOPOE YYEHbIE HA3bIBAKOT « CTPYKTYPHOW NaMSATbIO» BOAbI.
IHTepecHeNLwwmne aBneHus, eule He 40 KOHLUA U3YyYeHbl.




ATMIYECKIE CBOMCTBA BOTH

OkasblBaeTcs Boga - BeCbMa akTUBHOE B XMMWUYECKOM OTHOLLEHUN
BELLECTBO.
1. Bopa pearnpyet co MHOrMmMm MeTtannamMmu ¢ BblAENEHMEM Boaopoaa.

2Na + 2H,0 = 2NaOH ( bypHo)

2K + 2H,0=H + 2KOH (6ypHo)

3Fe +4H, O = 4H, + Fe O, ( Tonbko npu HarpeBaHun. )
He BCce, TONbKO 4OCTATOYHO aKTUBHbIE METasfbl MOryT y4acTBOBaTL B
OKUCNUTESTIbHO BOCCTAHOBUTESbHbLIX peakuusax aToro Tuna. Hanbonee nerko
pearvpyroT LWENoYHbIE U LWenoYyHo3eMerbHble meTansbel 1 1 2 rpynn.
3 HemeTannoB ¢ BOOOW pearnpyet, HanpumMmep: yrrepoa n ero BoaopogHoe
coegnHeHne (MeTaH). OTU BeELLECTBa ropasgo MeHeE akTUBHbI YEM MeTarnsbl,
HO BCE K€ CNoCObHbI pearnpoBaTb C BOAOW NPW BbICOKOM TeMMepartype.

C+H,0=H,=CO (npu cunbHOm HarpeBaHuu.)

S CH, +2H, O =4H, +CO, (npu cunbHOM HarpeBaHuu.



2.Boga pasnaraetcs Ha Bogopoa U Kucropog nog AeNCTBUEM
9NEeKTpU4eCcKoro
ToKka. Boga moxeT ogHOBPEMEHHO SBMAETCHA OKUCITUTENEM Y
BOCCTAHOBUTENEM.

2H,O0  Onektp. TOK  2H,+ O,

3.HekoTopble okcmnabl METANSIOB TakKXXe MOryT BCTynaTb B peakumu
COEOMHEHUA C BOOOW, HO HE Bce. YacTb U3 HUX MPaKTUYECKN HE pacTBOpUMA B
BOJE M NO3TOMY C BOAOW He pearnpyet. MHe yXXe BCTpeyarnucb Takme okcuabl.
J10: Zn0O, TiO,, Cr,0, 13 KOTOPbIX NPUFOTOBMSOT: HANPUMEpP CTOWKME B BOAE
KpackKu.

Bona pearmpyetr co MHOrmmm OKCungaMm HeEMETAII0B. B oTnnyne ot
npeablaywmnx aTn peakumm He OKNCITINTESIbHO — BOCCTAHOBUTESIbHbIE a
peaKkunn coeanHeHn4.

SO, +H, O = H,SO,
CepPHUCTaA KNCJIOoTa.
SO, +H,0 = H,SO0,
cepHas kucrnora.
CO, +H, 0 =H,CO,
yroJibHaa KnCriorTa.
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_ B MNOCTOSIHHOM KpYrQBORRTE. ! e eTcs C
NoBEPXHOCTU PACTEHMI, NOYBbI, BOJOEMOB, MGKaMNINBAETCH B
aTMocdepe, KOHLIEHTPUPYETCA U Nepenas onpeaeneHHbiinpeaen
BbIMaJaEeT B BUAE OCaZKOB MNOMONHAS BOAHbLIE 3anackl pekik o3ep
Boaa MeHsieT CBOIO hopMy — XKAKas — TBEpAas — ra3006pa3Hag
3TO W eCTb KpYFOBOPOT BOAbI B NPUpPOAE.

Bce ocaaku koTopbie BbinagaloT Ha 80% nONajaoT.s
MeH$ 60MbLLINNINMHTEPEC NpeaCTaBNseT  OCTaR Cs
BbiNajaroLme Har Cylly, TaK Kak-—-00nsuiiHaEBO 1

4e/10BEKOM BOABI BbIMNOJ/THA %(ﬁﬁlc@ﬁ;’,@ C /

[1poLle roeBop4, y BoAbl Mo Bmg

LLIV
cobMpasich B pyubM U peku, Ner: ,tMI3a

BOLAOXPAHUNINLLA — TaK Ha3biBe ",
NOBEPXHOCTHbIE) UCTOYH
Jepes NoYBY W MOANONMBEHHbIEK

DBEPXHO

BA3AdHbI U
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\IArkas W ¥ecTKad Boa.

XKecTkasi Boga — 9TO 0flHa U3 caMbIX pacrnpoCcTPaHEHHbIX Npobnem
He TONbKO B 3aropodHbiX AOMax C aBTOHOMHbIM BOJOCHabXeHNEM,
Tak N B rOPOACKUX KBapTUpax C LeHTpann3oBaHHbIM BOAOMNPOBOAOM.
Takke 3TO COBOKYMHOCTb XUMUYECKUX U PUINYECKNX CBOUCTB BOAbI,
CBA3aHHbIX C coaepXaHMeEM B HEU pacTBOPEHHLIX COSieu
LLIEeNIOYHO3EMESTbHbIX METaroB, rmaBHbIM 06pa3oM Karnbuua U
MarHus. Boga ¢ 6onbwmnm cogepxaHnem Takmx cornen HasblBaeTcs
XKECTKOW a C ManbIiM cogepXXaHnem — MAarkon. 'lo amepukaHckom
Krnaccndounkaumm (ons NMTbeBOW BOAbI) MPpU cogepXaHUEM CONMeEN
MeHee 2Mr - 3KB/N BOAa CYUTAETCH «MATKOWU», OT 2 A0 4 MIr — 9KB/I
«HOpMarnbHOMY (AN NULLEBBLIX LENnen), ot 4 0o 6 mMr — aKB/n
«KEeCTKOW» a CBbille 6 Mr - 3KB/N «04YeHb XecTkony». KecTkaa Boaa
NpY YMbIBaHUN CYLUUT KOXY, @ B BOoAe MNS10oXo obpasyeTcs nexa.



Aicnonb3oBaHWe XeCTKOW BOAbI Bbi3bIBAET NOSBNIEHNE ocadka (Hakunu) Ha
CTEHKax KOTNoB, B Tpyb6ax, a NosiBIEHUN HAaKNUNKU ABNSIETCSA NpuyinHon donee
90% oTka3oB BogoHarpeBaTesribHOro obopyagosaHust. B To e Bpems
NCNOSb30BaHUE CIIULLKOM MSAMKOW BOAbl MOXET NPUBECTU K KOPPO3uK TpyD, Tak
Kak B 9TOM CIlydae OTCYTCTBYET KUCINOTHO — WenoyHasi byepHOCTb, KOTOPYIO
obecneuunBaeT rmapokapboHaTHas (BpeMeHHas) )KeCcTKocCTb. [loTpebneHune
XKECTKOW 1nn MSArkon Boabl, 06bI4YHO He SIBASIETCA OnacHbIM Ans 300pOBbS,
XOTS1 ECTb AaHHbIE TOM, YTO BbICOKAsA XXECTKOCTb CNOCOBCTBYET 0Opa3oBaHMIO
MOYEBbLIX KAMHEN, a HU3Kasi — He3Ha4YNTENbHO YBENMYNBAET PUCK CEpPOEYHO —
cocyaucCTbIX 3aboneBaHumn.

3 aTOro MOXXHO caenaTtb BbiBOA YTO YNOTPEDONEHNE U NCNOSb30BaHUMN XXECTKOM
NN MSATKOW BOAbl HAHOCUT HE DO0SbLLION HO 3 EKTUBHLIN Bpea NoAsIM.




Jali93HeHN BB
ENoC0OBIERIDUNETR

Boaooembl 3arpsi3HAKOTCA onacHbIM BOAAMW NPOMBbILLIIEHHbIX U
KOMMYHUKaIbHbIX NPeanpusaTuimn npu 3arotoske, oopaboTtke n
cnnase necomarepuarne, BogamMmu WaxT, pyaHUKOB,
HedTENPOMbICIIOB BbIGpOCaMM BOOHOIO, XXENe3HO4OPOXHOIo W«
aBToMObOUnNbHOro TpaHcnopta. LLnpokoe npnmeHeHne
CUHTETUYECKUX MOKOLLMX CPEACTB B ObITY, MPOMBbILLNEHHOCTH,
NPUBOAUT K YBENUYEHUIO NX KOHLIEHTPAaLMK B CTOYHbIX Bogax. [pwu
KOHUEHTpauun 1 mr/n nornbatoT Menkue nNaHKTOHHbIE OPraHnU3Mbl,
Takue Kak Boaopocnum, gadoHuUn, KonoBpaTKn, NP KOHUEHTPpaUMn 5
M/ rTMOHET pbiba. CUHTETUYECKME MOKOLLNE CPEACTBA NPaKTUYECKU
He yOansiTca OYUCTHBIMU COOPYXXEHUSIMU, MOITOMY OHM OOBOSIbHO
4acTo rnonagarT B BOAOEMbI, a OTTyada - B BOAOPOAHYO MOYBY.
OnacHbIMW 3arpsA3HNTENSIMU ABMSAKOTCSA COMN TSXKENbIX METasMOoB:
CBUHLA, Xenesa, Meaun, pTyTu.




MoHbI TSXXErnbIX MEeTanmnoB BHa4ane norrowarT BogHble pacTteHus. [lanee
MO LernoYykax nuTaHns NoCcTynarwT K pacTUTENbHOSAOHBLIM XUBOTHLIM, 3aTEM K
XULLIHMKaM. Horaa KoHUEeHTpauusa aTux MeTannoB B Tene pbibbl B AECATKU
COTHM pas3s NpeBbILLIAaeT NCXOAHY KOHLIEHTPaUuo B BogoemMme. Heckonbko
COTEH obuTaTenen npecHbIX BOAOEMOB OYEHb YYBCTBUTENbHbI K
NPUCYTCTBMIO B BOAE OPraHUYeCcKMX BELLECTB U NO3TOMY CryXXaT
nHankaTopamu 6rnarononyynst BOAHbIX CUCTEM. YCTAHOBIIEHO YTO HEKOTOPLIE
BOAHble 6ecrno3BOHOYHbIE, CNOCODOHbLI HAakanmMBaTb OONbLUOE KOMNYECTBO
pagnoaKkTUBHbIX ANIEMEHTOB N SA0XMMUKATOB, M NO3TOMY UX UCMONbL3YHOT B
Ka4yecTBe MHAUKATOPOB 3arpsaA3HEeHNs NPUPOAHON cpeabl.

 [lpupoaHasa Boga obrnagaet cnoCOOHOCTLIO CaAMOOUNLLEHNSA MO BIIUSHUEM
eCTEeCTBEHHbIX PaKTOPOB: CONTHEYHOrO CBETA, aTMOCHEPHbIX ra3oB.,
XU3HeOesaTenbHOCTU OpraHM3MoB — BakTepuin, rpnboB, 3eMeHbIX PpacTEHUN,
XMBOTHbIX. B npoLecce eCTECTBEHHOIO CaMOOYULLEHUSA NPU MHOIFOKPaTHOM
pa3baBneHnn CTOKOB YNCTON BoaoW. B peke yepes 244. octaetcs okono 50%
bakTepumn a yepes 634. - 0,5%.




[Mpy CMNbHOM 3arpa3HEeHnn, CaMmoouUnLLIEHNE BOAbl HE NPOUCXOAUT, N3-3a
rmoenn opraHM3mMoB N HapPYLLEHUSA eCTECTBEHHbIX OMOMOrMYEeCcKMX NPOLIECCOB.
[TosTOMy B 3aBMCMMOCTU OT CTEMNEHN U XapakTepa 3arpsi3HEHNA NPUMEHSIOTCS
cneunanbHble METOAbl OYUCTKU CTOYHbIX BO: MEXaHU4YecKkme, XMuMndeckmne,
ounonornyeckue.

OxpaHa Boa npeacTaBnsieTr cobom CUCTEMY MEPONPUATUN HanpaBreHHbIX Ha
npenoTBpalleHne 1 yCTaHOBEHUA NOCNEACTBUN 3arpsa3HEHUS N UCTOLLEHUS
BOA.
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e Dxonorus: «X04y BCe 3HaTb.»



