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Jopoeue dpy3vs,

B pamkax Poccuiickoeo HauuoHanbHo20 KOHKYpPCA G00HbIX NPOEKMO8
CMAapueKAacCHUK08 Mbl CIapaemcs He moabko oopamums eaule BHUMAHUE
Ha npobaembl COXpAHEHUS BOOHbIX pecypcos, HO U HNpUBAe4b 8dcC K
KOHKpemHou desmeavHocmu 8 3moil cghepe ¢ mem, 4umodvl bl NOAYHUNU
peanvHulil pe3yabmam 6 Xo0e 3aHAMUU HAYYHO-UCCAe008aMeNbCKOll
desmenvHocmoro. Yupexcoenue HomuHauyuu «ITexnHonsoeuu 8000no020mosKu,
OUUCMKU CIMOYHBIX 600 U PAUUOHANBHO2O UCNOAb308AHUS BOOHBIX Pecypcos»
ObLI0 HANPABAEHO HA MO, YMO0bl 3aUHMeEPeco8ams 8ac peuleHuem npooaem,
C843aHHBIX, A Obl cKa3ana, ¢ mMakoil 600HOU PYMUHOI — NOO20MOBKOU
numoveeoil 600bl 041 nompebaeHUs, OYUCMKOU CMOYHbIX 800 U SKOHOMUEI
600bl 6 Obimy. Dma pymunHas paboma okasvieaemcsi onpedeasiouieli 6 dene
aghhexmusnoco u b6epeicHoeo UCN0Ab308aHUSL B800HLIX pecypcos. Hmenno
3decb, umo Hasvieaemcs, cobaka 3apvima. be3 coepemenHbix mexHoA02ULl 8
chepe 600donoav3oeanus He Mmodxcem Obimb U peuu 00 YCMOUYUBOM
YIPABACHUU HCUSHEHHO BANCHBIM PECYPCOM.

s moeo umobvbl écem >mum  3AHUMAMbBCS, HYJCHbL, Npedxdcoe 8ceeo,
chneyuanvbrble 3HaAHUs npeomema: ceolicmaa 800blL U €€ UCMOYHUKU, CUCTEMbL
8000CHAOICEHUS U 80000MEEOCHUS, YCMPOIUCMB0 8000NPOBOOHBIX HACOCHBIX
CMAHYULL U OYUCMHBIX COOPYICEHUTL, CUCEMbl KOHMPOAs Kayecmea U m.o.
Hawu koaneeu evinycmuau 3ameuamenvHyro KHuey ob6o eécem 06 smom —
«Boda 6 naweil sncuznu», Komopas, Ha Mol 832150, HACMOALKO XOPOUla, Ymo
Ayyuie u He npudymame.

Haw noswiit napmuep epynna xomnanuii «POCBOIOKAHAI», npu ubveii
noddepyxcke sma KHuea Obiia No020Mo6AeHA U BblNYUleHd, AH0e3HO
npeodocmasun Ham B03MONCHOCHb UCHOAb308AMb MU Mamepuanvl 041
U30aHUll 8 pamKax HoMuHayuu «Texuonoeuu...» Hawezo koukypca. Cnacubo
8aM.

B smom 200y mui nybauxkyem nepgyro uacmov uHGOPMAUUOHHBIX MAMEPUAN08
8 NOMOWb WKOALHUKAM U YYUMENsIM, 3AUHMEPecO8AHHbIM 8 peuleHuu
npobaem 600HBIX pecypcoé u yuacmeyruwum 6 Boonom Koukypce
CMAapuleKAaccHUK08.

Haderocw, npodonxncenue caedyem.

Yenexos.

C ysaoceruem,

H.I' Jlasvidosa, kano.mexu.nayk

Jupexmop Mncmumyma KoHcarmuHea 3K0402UHeCKUX NPOeKmos
Pykosooumenv Poccuiickoeo HayuoHaAbH020 KOHKYpCa

B00HbBIX NPOEKMO8 CMAPUIEKAACCHUKOB

Ilodeomoéneno Ha ocHose yuebH020 nocobus «Boda é naweii scusnu»
(Aemopoi-cocmaeumenu H.U. 3omos, H.B. Mouceenko, no 3akasy

I'K «POCBOIIOKAHAJl»). — H30ameavcmeo «Hopo-Ilpecc», e. Jloneyk,
2007. — 229 c.

» @ @ BOAOKAHAA
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1. Boaa Ha Halei mianere

CKoJ1bKO BOJIbI HA 3eMHOM mape?

Iugpocdepa 3eman oObeAUMHSIET BCE CBOOOMHBIE PECypChl BOJIbl Ha IUIaHETE — MOPSI M OKEaHb,
peKu U 03€pa, JeIHUKU — TOPHbIC M IMOJISIPHBIC, MOA3E€MHbIC BOMAbI, MOUBCHHYIO BJAry M Mapbl
atMocdepbl. OOIIMe 3amachkl BCeX BUAOB BOIBI HAa 3€MHOM IIape COCTaBISAOT 1386 MiIH. KM’
OcHoBHbIe 3amnachl Boabl — 1338 MIH. KM® comep:karcs B MUPOBOM OKeaHe, TIPeCHOI BOJbl OKOJIO
35 mutH. kM® (2,5% OT 00111eT0 KOJIMYECTBA).

Ilpecnas 600a na 3emae pacnpedeasiemcsa max:

® JIeMHWKM, MOA3EMHbIE JIbIbI,

® [OCTOSIHHBII CHEXHBIN MMOKPOB — 24 364 ThIC. KM®

e moa3eMHbIe Boabl — 10 530 ThIC. KM®

® qmpecHble 03epa — 91 ThIC. KM®

® pjara B ITouBe — 16,5 TBIC. KM’

® Bojga B atMocdepe — 12,9 Thic. KM*

® Boja B 6onorax — 11,5 ThiC. KM?

® poja B pyciax pek — 2,1 Tbic. KM’

® OMOJIOTUYECKHME BOJBI (B XUBBIX oprann3max) — 1,1 Teic. kv’

M3 obuiero KoauyecTBa mpecHoi Boabl 6osee 24 mutH. KM® (70%) — 5TO TPYAHOMOCTYITHBIE BOJIbI
JIETHUKOB APKTUKU, AHTapKTUKU U [peHnaHauu. B moBepXHOCTHBIX CJIOSIX 36MHOI KOpHI 3ajieraeT
okou10 30 % mpecHoli BOIBI, MpUYeM B 03epax comepxxutcs Bcero 0,25 %, a eTMHOBpEMEHHBI 00beM
B PEUHBIX pyciiax U Toro MeHsbiie — 0,006 %.

st KU3Heaes TeJIbHOCTH YeJIoBeUeCTBa HauboJblliee 3HaUeHEe UMEIOT €XXeroJHO BO30OHOBIISIEMbIE
BOAbI B KoJimuectBe okoJio 44,5 Teic. KM®. Kazajochk Obl, mpecHO Boabl Ha 3emye JOCTAaTOYHO.
OnHako, coracHo gaHHbIM BcemupHoii Opranuzanuu 3apaBoOXpaHEHMsI, CETOaHs 0ojee 2 MIIP/I.
YeJIOBEK CTpajJarT OT HeXBaTKU MUTheBOI Bojabl. IIpecHasi Boma CTpeMUTENIbHO MpeBpallacTcsl B
neunuTHbIN pupoaHsbiii pecypce. 1o npornozam KOHECKO, k 2020 roay 2/3 HaceneHus: 3eMaun
OyIyT XXKUTh B YCITOBUSIX Ae(UIIATA BOIHI.

[TpyuMHBI 3TOrO HE TOJIHKO B HEPAaBHOMEPHOM pacIlipee/ieHUM BOIHBIX peCypCcOB Ha MOBEPXHOCTHU
3emMaM, HO U B OECXO3IMCTBEHHOM MOESITEJIbHOCTH YeJOBEYeCTBA, KOTOpas CIIOCOOCTBYET
yrpoXaroleMy 3arpsi3HeHUI0 IPUPOIHBIX BOJOEMOB.

Bona Ha 3emie sBisieTCsl caMbIM PAaclpOCTPaHEHHBIM U HEOOBIYHBIM MUHEpAJOM, KOTOPBIi
CYLIECTBYET B TPEX arperaTHbIX COCTOSIHUSIX: KMIKOM, TBepaAoM (Jiea), razoodopasHom (map). Boga —
€AMHCTBEHHAas TIPUPOIHAasl XUIAKOCTb, MMEIOIIAsICSl Ha TJIaHETe B OTPOMHOM KoJjindecTBe. MoXKHO
Jaxke YTBep>KAaTh, YTO HUKAKOM APYTroi IpUPOIHONM XXKUAKOCTU, KPOME BOAbI, HA 3eMJIe HET.

Hecmorps Ha OOBIYHOCTH M BE3IECYLIHOCTb, BOJAA — OJHO M3 CaMbIX YAWBUTEIbHBIX U
HEOOBIKHOBEHHBIX (U3NYECKUX TeJI M XUMHUYECKMX BEIIeCTB Ha 3eMJie, 3TO IOMIMHHOE
O0OBIKHOBeHHOE 4yn0. [TouTn Bce (pU3MKO-XMMHUYECKHE CBOMCTBA BOJBI - MCKIIIOUEHUE B TIPUPOJIE.
Bona xak ¢usnueckoe Teno o0OgamaeT psiAOM OCOOEHHOCTEeN, Iogyac aHOMaJbHbIX. OTH
OCOOEHHOCTH - aHOMAaJIUM - OOYCJIOBJIEHBI MOJIEKYJISIPHBIM CTPOSHHMEM BOJIBI M HAIMYMEM MEXIY €€
MOJIEKYJIAaMUA BOJTOPOIHO CBSI3U.

JnutebHOE BpeMsl BOAY CUYMTAJIM IPOCTBIM BEIIECTBOM M He 3HaJIM ee cocTaBa. Ilocie pspa
ucciaegoBanuii A.Iymoonear u K. Ieii-Jlroccak npemyioxXuim Kiaaccuyeckyio ¢opMmyny Boasl H20.
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Ho B Hauane 30-x romoB XX Beka ObLIO YCTAHOBJAEHO OJHO M3 CaMbIX YIUBUTEIbHBIX CBOMCTB BOJIBI.
Okazanoch, 4YTO B NPUPOJAE CYLIECTBYeT He oaHa Boaa ¢ dopmynoit H20, a Gonee copoka. 1o
00YyCJIOBJICHO T€M, YTO KpOME BOAOPOAA C aTOMHBIM BecoM, paBHbIM 1(H’- mpotwuii), B npupojae
BCTPEYAIOTCS U €ro M30TOMBI C aTOMHBIM BecoM 2 (H2 - meiitepmii, ), a Takxke ¢ aTOMHBIM BECOM 3
(H? -tputnii, T) n paxke H mu H. Kncnopon takske o0pa3yeT M30TOIbI ¢ aTOMHBIMU Becamu 16, 17 u
18. C yyeToM BO3MOXHBIX KOMOMHALMIA M30TOIOB BOAOPOJA M KMCJIOpPOJAa B IPUPOIAE MOXKET
CylllecTBOBaTh 48 coeAMHEHUII, UMeHYyeMBbIX Bomoil. B mpupome mmeercs 99,73% inerkoit BOIbI
(H2"0), 0,2% wmonexkyn H2"O u 0,04% monexkyn H2"0O. Boma ¢ comepxanuem nevitepust 120
Ha3bIBaeTCs TSKEO0M, a ¢ TputheM 120 — CBepXTsKesoii, OAHAKO TaKKUX BOJ, B IPUPOIE OYeHb MAJIO.
Tak, B 1 TOHHe OOBIYHOI pEYHOU BOABI TsKeJol Boabl Bcero 150 rpaMMoB, B OKEaHCKOM -
165 rpamMMOB, a B JOXKIEBOI M TaJIOi MPAKTUISCKHN HET COBCEM.

Hekortopble aHOManuu BOAbl MMEIOT OTPOMHOE 3HAYeHUE [JIsd TaKMX BaxKHbBIX ILIaHETapHBIX
MPOIIECCOB, KaK BOBHUKHOBEHUE U TO/ICPKAaHUE XXU3HU Ha 3eMJie, 00pa3oBaHUE KMMaTa Hallein
IJ1IaHeThl, (OPMUPOBAHUE €T0 pesibeda. AHOMAJILHBIM CBOMCTBOM BOJIbI SIBJISIETCSI €€ HEOObIUaitHO
BBICOKAsl TeMIepaTypa KUIEHUsI U 3aMep3aHusi, MOJIEKYJIbl BOJbl 00J1a1al0T Ype3BblUaiiHO CUJILHOM
CMOCOOHOCTBIO MPUTSATUBATBCS APYT K APYTY, MO3TOMY M IJIABUTCS, U 3aKMUIIaeT BOJA MPU ropas3io
0oJiee BLICOKMX TeMIepaTypax, YeM MOXKHO ObLIO OXMIATh.

OgHuM M3 aHOMAJIbHBIX CBOMCTB BOABI SIBJISIETCSI TO, YTO B BOAOEMAaX OHA IIPAKTUYECKU HeE
MpoMep3aeT HACKBO3b. M3BECTHO, YTO BelIeCTBA MPU MOBBILIEHWM TEMIIEPATyphbl YBEJIWYMBAIOT
00bEM M YMEHbBIIIAIOT MIOTHOCTh. Y BOJIbI BCE MPOUCXOIMT TaK XK€, HO B MHTEpBajie TeMIepaTyp OT
+ 3,98 °C u Bbite. [1pu remneparype Huxe +4 °C 1 10 TOUKM 3aMep3aHus TIJIOTHOCTh BOJIbI MMA/IAET,
a o0beM yBeauuuBaeTcs. BepxHuii ciaoii Boabl B BogoeMax, OxJaauBIIUCh 10 +4 °C U JOCTUTHYB
MaKCHUMaJIbHOM IUIOTHOCTU, OMNYyCKaeTcsl Ha JHO, MNPMUHOCS KHUCJIOPOJ €ro oOuTaTessIM.
[TonHsBIIasicss ke Oojee Tersas BoJa CHOBAa OXJIAXIAETCS M OIyCKAETCs, YTO M O0eCcreyrnBaeT
PEeryJISIpHYIO LHIUPKYJISILIUIO 1 HOPMAJIbHYIO XKW3Hb BOJOEMOB 3UMOIA.

AHOMaJIbHO BbICOKas pacTBOpAIoIaA CITOCOOHOCTD BOJIbI MMEJIa BAXKHOE 3HAYEHUE IS 3apOKIACHUA
M pa3BUTHUA 2)KM3HU Ha 3emJie. Boga obnagaeT HEOLIEHUMBIM JJIs XKUBBIX CyLICCTB CBOMCTBOM: OHA -
HHCpTHbeI pacTBOPUTCIIb, XMMHNYECKU HE W3MEHSIOIIUICI MO BO3OECHWCTBUEM TEX BCIICCTB,
KOTOPLIC paCTBOPACT. Bnaroaapﬂ 9TOMY CBOfICTBy, BCIICCTBA, HEOOXOAUMBbIE IJIsI XKUBbBIX TKaHefI,
ImoragaroT B OpraHM3M B CpaBHUTCJIbHO MaJI0O UIBSMCHCHHOM BUJIC. Cama xe BOJa, KaK paCTBOPUTCJIb,
MOXET OBbITh UCITOJIb30BaHA OpraHM3MOM MHOI'OKPATHO.

Kugkasa Boga MOOUMHSIETCS 3aKOHaM I'paBUTAal U1 CBOOOJIHO IIEPEMCIIACTCA ITO ITOBCPXHOCTU
3€MI[I/I, B Tp€lIMHaAX M IIyCTOTax. KaHI/IJ'UISIpHaSI IIOYB€HHAasda BOJa CMayuBaC€T CTCHKHU IIOp U
nepeMemacTcad HE BHM3, a 6nar0z[ap51 MCHHUCKOBBIM CHJIaM ITOBCPXHOCTHOI'O HATAXCHUA
IIOJHUMACTCA BBCPX. DTO MMeeT UCKIIUYUTEIbHO BaXXHOE 3HaueHUe B oOecneuyeHUU paCTeHI/Iﬁ
Bnaroii. IlneHouHass Boma OOBOJIAKMBAeT MeEJKHE YaCTUILIBI IIOYBHbI, o0ecrieyrMBasl >KM3Hb
MHUKPOOPIaHU3MOB, a OJId paCTeHHfI OHa HCAOCTYIIHA.

[TosBnenne BOIbI M BO3HUKHOBEHME KM3HU CIIOCOOCTBOBAJIM HACBIIIEHUIO aTMochephl
KucjioponoM. PacteHusi BbAeNSIOT ero B mpoiiecce (OTOCHHTE3a — OIHOIO M3 BeJIMYANIINX
OMOXMMMYECKUX MpolieccoB Ha 3emie. biaromapst aTomy, atMocdepa npuodpena €€ HbIHEUIHUI
XUMMYECKHUII cocTaB. Bomopociau co3manm rpaHIMO3HYI0 MacCcy OPraHMYECKOro BEIIeCTBa, M3
OCTaTKOB KOTOPOro, HAKOMMBIIMXCSI Ha JHE IepBO3JAaHHBIX O3ep U MOpei, B pe3yjabTaTe
XUMUYECKUX TTPOLIECCOB 00Pa30BAIMCh MECTOPOXKIEHUS HE(PTU 1 roproyero rasa.

McknounTebHO BBICOKasl TEINIOEMKOCTh BOALI IIpUBEJIa K TOMY, YTO OKE€aH CTaJl pEryjupoBaTb
KJIMMaT 3eMJIN. MHpOBOﬁ OKC€aH ABJIACTCA OI'POMHBLIM TEPpMOCTATOM, ACJIAIOIINUM boJice
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YCTOMYMBBIMU TEMIEPaATypy M BJIAXKHOCTh aTMOC(Epbl, 3TO OTPOMHBIN KOHAMIIMOHEP BO3Ayxa B
MUpPOBOM MaciuTabe. OkeaH, aKKyMyJUpys TEIUIOBYIO SHEPIUIO, OTAAET €€ IOCTENEHHO M 3TUM
CIOCOOCTBYET CMSTYEHUIO M BbIPAaBHMBAHMIO KJIMMaTa OT ce30Ha K ce30Hy. MeHHO oKeaH nejaer
Hallly IUIAaHeTy TPUTOAHOM 151 XKU3HMU.

Jlen oTnanyaeTrcss yOMBUTEIbHBIMM CBOMCTBAMM M MIpaeT BaXKHYIO PojJb B KPYrooOOpOTE BOJBI.
VYcranosneHo 10 kpucraummueckux MoguduKaLvii Tbaa U OOUH - aMopdHbIi. ECTh neq MopcKoii,
MPECHOBOIHBIN U aTMOocdepHbIii. Hebobllne BKparieHUsT UToJb4aToro JibAa B TOUBE CIIOCOOHDI
BBITAJIKMBATh HA ITOBEPXHOCTb TIJIbIOLI 3eMJIM, pa3pbiBaTb KOpPHU pacTteHuil. CHeXHbIA ITOKPOB
3allMAIIAET 3UMYIOIINE PACTEHUS OT HU3KOM TEMIIEpATyphl, ICAHUKU TOP - AaKKYMYJISITOPBI BOAbI 151
MHOTHUX PEK.

B dopme BomsiHOro mapa mpeObIiBaeT HeOOIbIIOE KOJMYECTBO BOIBI, HAXOMSIIEHCS B OCHOBHOM B
oyarax ByJIKaHu3Ma (Teii3epbl), a TAaKXKe B TTTyOOKUX CI0sIX 3eMJIu.

3HauuTeIbHAs YacTh BOALI BXOIMT B COCTAB MHMHEPAJOB B BHUAEC (PU3NYECKU WM XUMHUYECKU
cBs3aHHoi. Ocoboe cocTosiHME BOABI - (PU3MOJIOTUYECKHU cBsI3aHHasl. PacTeHuns 3eMn «BbITTMBAIOT»
650 TpUJUTMOHOB TOHH BOIBI B To1. Bce XkuBbIe cyliecTBa 0ojiee YeM HaIlOJIOBUHY COCTOSIT U3 BOJIbI
U eXEIHEBHO TOTPeOIsTIoT ee. «KM3Hb eCTh OAyIIeBJICHHAsT BOJAa», - CYMTAET BbITAIOLIMIACS
(¢paniy3ckuii 6uosior Paynb [o0ya.

Bona sBnsiercst st yenoBeka 0oJjiee LIEHHBIM IPUPOAHBLIM OOraTCTBOM, 4YeM HedTh, a3, XKejes3o,
yroJib, 10O OHA He3aMeHHUMA.

KpyroBopot BoabI B mpupoe

Ha 3emiie mpoucxoauT rpaHAMO3HBIN KPYroBOPOT BOAbI. «KOT/IOM» B 3TOM OrPOMHOM MEXaHU3Me
aBiasieTcss MupoBoit okeaH. JBMXKylIeil CUJIONH LMKIA, €ro «TOMKoW», ciayxut CoJjiHLe, a
«TpyOONpOBOIaAMM», IO KOTOPBIM Map U TeIlasl Bojaa nepeMelalTcs U3 OJHUX pailOHOB B IpyTrue, -
MOpCKME M BO3AYLIHbIE TeueHUs. Boimagaroiias ¢ ocagkamMy BoJa CHOBa BO3BpalllaeTCs B OKeaH
pekamu U pyubsiMu. [1pu 3TOM costHeuHast aHeprus, 3aTpaueHHasi Ha UCIapeHUe BObI, 3apsKAET ee
MOJIEKYJIbl SHEPIruei, KoTopasi mocje KOHACHCALIMU MTapoB BOAbI 1 BhIMAJACHUS OCAJKOB Ha 3eMJIIO
peanu3yeTcsi B KMHETUYECKYI0 SHEPruio pek. biaromaps KpyroBopoTy Boabl B Ouochepe 3emian
BO3MOXEH BEJIMKUI OMOJIOTMYECKUIA KPYTOBOPOT, MOXKET CYILIECTBOBATh MHOTO0OOpa3ue pacTeHUM 1
>KMBOTHBIX, KOTOPBIMU pacliojiaraeT Halua IuiaHeta. KpyroBopoT Boabl M OMOJOTMUYECKMIA
KPYTOBOPOT IMOAIEPKUBAIOT 1IEJIOCTHOCTh OMOC(EpHI.

ITo pacueram, B TeueHME rofa ¢ MOBEPXHOCTH MOpE M OKeaHOB ucIapsetcs Oojee 348 690 xm®
npecHoit Boabl. M3 aToro konmmuectna 295 886 km® - Bo3BpalliaeTcsl B BUIE OCaIKOB CHOBA B OKeaH, a
34 494 xm*® Bbinamaet Han cyueid. Boga Ha 3eMii0 BbIMagaeT HE TOJABKO C TOXIAEM M CHEroM, HO
«TOPU30HTAJILHBIMM OCaIKaMU» - B TOpaXx BbIIlIe CHETOBOM JIMHUY U B BBICOKUX IIMPOTaX 3eMJIM OHU
OTJIaraloTcs B JIEAHUKAX U CHEXXMHKAX, a B CPEAHUX LIMPOTaX - B BUJI€ MHESI U U3MOPO3HU.

ITonaBiire Ha cylly Boabl 00pa3ylOT 3BEHbsI B CUCTEME 36MHOI0 KPyroBOpoTa - CTOK, IOJA3eMHBIe
BOAbI, JIEAHUWKW. YKa3aHHbIC 3BEHbsI 00JagaloT pa3IUYHBIMUA CKOPOCTSIMM [BUKEHUSI BOABI B
HalpaBJieHUM okKeaHa. bbicTpee Bcex MOCTYMSAT B OKeaH Boabl peK. Ha HeckosbKo JeT MOXeT
3aJepxXKaThCsl BOJa B 03epax, JECATKM W COTHHU JIeT YyAEepKMBAIOT BOJIy 00J0Ta U COJOHYAKMU.
MenneHHee BCero IepeaBUraeTcsl BoJa B JIEMHMKAX, K BEKOBBIM 3amacaM OTHOCSTCSI MOJA3€MHBIE
Bonbl. OQHAKO BCE 3TU BOMABI, HE3aBMCHMMO OT MX arperaTHOro COCTOSIHWSI, MUHEpalu3alluu,
TeMnepaTypbl U APYTUX CBOMCTB, - HEMPEPbIBHO U3MEHSIIOTCSI, COXpaHsisl TPU 3TOM IJIJaBHOE CBOMCTBO
BOJIbI B IIpUpoOIe - eAMHCTBO. AKaneMuk B.1.BepHanckuii nucan: «Bce nmpupoaHbie BOAbI, Tae Obl OHU
HU HaXOAWJIUCh, TECHEUIIUM 00pa3oM CBsI3aHbI MEXIY COOOI M MpeACTaBIsIIOT eauHoe 1iejioe». B
3
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KpPYroBOpPOTE BOJbI B MPUPOAE YYaCTBYIOT pacTeHHUs] MyTeM TpaHCIMpPALUUW U XUBOTHBIA MMp -
>KMBOTHBIE M JIIOJIM BO3BpalllaloT BOY B aTMOC(epy B BUIE Mapa Ipu AbIXaHUU - IIyTeM peCIIUpaliu.
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IToMuMO 1100aJIbBHOTO KPYTOBOPOTA BOJIbI B OTAEAbHBIX paliloHaX MJIaHEeThl HEM30€XKHO CYIIECTBYIOT
peruoHajbHble KPYTOBOPOThI BOAbI, OHM 3aBUCST OT MHOXXECTBA MPUYMH - aTMOC(HEPHBIX SIBICHUI,
JPEHUPOBAHHOCTU TEPPUTOPUM, AKTUBHOCTU COJIHEYHON paguallid M B TOM 4YMCIIe U OT
XO3SIICTBEHHOM 1eSITeJIbHOCTU UeJIOBEeKa.

Pacnpenenenne MEUPOBBIX 3aNACOB MPECHOM BOIBI

OCHOBHbBIE UCTOYHUKM OOecreyeHus HaceJeHUsl BOAOM - 3TO peKM U MmpecHble o3epa. OHU BecbMa
HepaBHOMEPHO pacrpelneiieHbl 1Mo KoHTHMHeHTaMm. Tak, B EBpome m Asum cocpenporoyeHo 39%
MMPOBBIX 3aI1aCOB PEYHBIX BOM, a MpoxuBaeT 3aech 70% Hacenenus mupa. Ha 3eMHOM 1mape ectb
paiioHbl, KpaifHe 00esieHHbIe BOI0. K HUM OTHOCSTCSI TMTAaHTCKUE NTPOCTPAHCTBA MYCThIHb (OKOJIO0
40 MJIH. KM?), KOoTOpbIe 3aHMMaloT CeBepHYI0 AQpUKY, TTIEpexoasaT B A31I0, 3aXBaThIBAIOT MOYTH BECh
ApaBMIiCKU#i TIOJIyOCTPOB, OoJbinyi0 yacTh Mpana m AdraHucraHa, 3aKkaHYMBasiCh B 3alagHoOM
ITakucrane. OHU oxBaThIBalOT YacTh Kacmnus, mouyTu BClo paBHUHHYIO TypKMeHUIO U Y30eKUCTaH,
3HauUUTeJIbHbIE MpocTpaHcTBa 3amagHoro M IOxHoro Kazaxcrana. MMMu 3axBauyeHbl OrpOMHBIE
npoctopkl LleHTpanbHO A3UN.

Hacenenue pa3BuBaIOIIMXCSI CTpaH, Ha KOTOpbIe MPUXOASTCS CaMble OTPOMHBIE IMPOCTPAHCTBA
MMYCTBIHb, UCIBITHIBAET MOCTOSIHHBIM HEAOCTaTOK BOAbI. bosblie Bcero mpecHoit Boabl B KOxHOI
Awmepuke. Emie 6oJsiee GoraTbl mpecHO Bomoil KpymnHble ocTpoBa OkeaHuu - Hosasi 3enanaus,
HoBas IBunes, TacMaHust U ap., 4TO OOYCJIOBJIEHO 3HAUUTEIBHBIMU OOBbEMaMM BBINMAJAIOLIMX
ocagkoB. MeHbllle BCero mpecHoi Boabl B ABcTpaiuu. EOMHCTBEHHBI MaTepuK, Ha KOTOPOM
BOOOIIIE HET HUA OJHOM MOCTOSSHHOM peKu, - AHTapKTHUIA - UMeeT 62% NnpecHbIX BoI 3eMJIM B BUIE
JIbIA.
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Macca Boabl B ruapocdepe u €€ COCTABJISIIOIUX

CocTtaBnsiowasa rugpocdepsbl

Macca Bogbl,

Cnoi* Ha

Adonsa or cymmapHon

1020 noBepxHOCTH 3eMnu, m macchbl, %

MwnpoBoi okeaH 13700 3000 92,3
MoasemMHblie BOObI 1000 (40+2000) 200 6,1

CHexHo-nenoBble 06pasoBaHus 260 (240+300) 60 1,6

Manblie cocTasnsaowme:

o3epa 2,8 (1,8+7,5) - -
no4yBeHHas Bnara 1(0,6+1,0) - -
6onoTa 1(0,1) - -
aTMmocdepHasa Bnara 0,014 - -
pekn 0,012 (0,02) - -

NToro 14 964,826 3260 100

*Cnon Boabl, paBHOMEPHO pacnpeaenEHHbIN N0 BCEN MOBEPXHOCTN 3eMIn

MpumeyaHue. B ckoGkax ykasaHbl Apyrne CyLu,ecTByiolLne OLEHKN MaCChbl

3anacel npecHoii Boabl B ruapocdepe

CocTtaBnsiowasa rugpocdepsbl

NMpecHas Bopa,

Jdona npecHow BOAbl OT
cocTaBnsowen

Adona npecHoun BOAbI

1020 ruapocdepsl, % B MMPOBOM 3anace, %
MwupoBon okeaH - - -
MoasemMHblie BOObI 40 (100) 4 (10) 13,3
CHeXxHo-nenoBble o6pasoBaHms 260 100 85,9
Manble cocTasnsawowme:
noyseHHas Bnara 1(0,6+0,8) 100 0,28
6onoTa 1(0,1+1) 100 0,28
o3epa 0,91 39 0,24
aTmocodepa 0,014 100 -
pekn 0,012 (0,02) 100 -
NToro 302,9126 1,7* 100

* 3anac npecHol Boabl B rugpocdepe, %

MpumeyaHue. B ckobkax ykasaHbl Apyrve oLeHKM 3anacoB NPecHO BOAbI
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2. U cTOYHMKM MPECHOI BODBI

HOBerHOCTHbIe BOJHbIC HCTOYHHUKH

Ha 3emiie MHOXXeCTBO MCTOUHMKOB BOJIbI, HO HE BCE MPUPOAHBIE BOJBI MOTYT CIYKWUTh UCTOYHUKOM
BOJOCHAOXeHUsI HacelleHUs1. BbIOOp MCTOYHMKA BOJOCHAOXKEHMSI HACEJIEHHBIX MECT - CJIOXKHasI
3a/1aya, TpeOylollas BCeCTOPOHHETO M3yYeHNs 1 TIIATeJIbHOIO aHalKi3a BOJAHBIX PECYPCOB B KaXXI0M
KOHKPETHOU MECTHOCTU U, OCOOEHHO, XapaKTepPUCTUK TTPUPOIHBIX BO/I.

K OTKPBITBIM ITOBEPXHOCTHBIM BOZOEMaM OTHOCSITCSI OKEaHBbI, MOps, o3epa, peKu, 0ojiota U
BojgoxpaHuania. Boga Mopeii 1 0KeaHOB He MOXKET OBITh MCIIOJIb30BaHA B KaueCTBE MCTOYHUKA
BOJOCHAOXeHUs 0e3 TpeaBapUTEIbHON CHeLMalbHONM JOPOrocTosiiieii 00padboTKM, MOCKOJIbKY B
OJIHOM TOHHE BOJABI COACPKUTCS IO 35 KT pa3IMYHbBIX cojiecii. [ToaTomy Iid 1iesieit BomocHa0XeHNS
HaceJICHHBIX MECT MCITOJIB3YIOT Ipyrue MCTOUHUKM - PeKH, 03epa M BomOXpaHWIMIIAa. B crpaHax
CHI ueHnTpanu3oBaHHOE BOJOCHAOXEHNE B 00beMe OKOJIO 8 KM?/TO B OCHOBHOM OCYIIECTBIISIETCS
13 TTOBEPXHOCTHBIX MICTOUYHUKOB — 83%. [l1aBHOE 3HaUeHNe MMEIOT BOIBI PEK U IIPECHBIX 03€eP.

B 3aBUCHMMOCTH OT KJIMMATUYECKMX Y MOTOAHBIX YCIOBUI B TOM MJIM MHOM ME@CTHOCTU BOOHOCTb PEK
1 03ep U3 rofa B roa MeHseTcss. MeHsIeTCs OHa U B IIpeAesiax rojga: B BECEHHUI MEPUO ITOBBIILIAETCS,
a JIeTOM M 3MMOI 3HauMTeIbHO majgaeT. B mepuoabl BeCEHHMX IaBOAKOB BOJAa MMEET BbICOKYIO
LIBETHOCTb, HU3KYIO0 WIEJIOYHOCTb, COHACPKMUT OOJIbIIOE KOJMYECTBO B3BEIICHHBIX BEILIECTB,
Pa3IMYHBIX II0XUMUKATOB, OaKTepuii, IpUOOPETAET MPUBKYCHI U 3anaxu. [Ipu uBeTeHMM BOTOEMOB
B JISTHUI TIlepuoJ BoAa IpUOOpeTaeT caMyl0 HEOXMIAHHYI0 OKpacKy M OYeHb CBOEOOpa3HbIe
3amaxyd - pbIOHBINM, TpaBSHOM, IUIECHEBbIM, OTYpEUHBbI M naxe (ualKoBbIii. PeyHass Bojga, Kak
MMPaBWJIO, COAEPXKUT HEOOJIbIIOE KOJIMYECTBO MUHEPAIBHBIX COJIE M OTIMYAETCS OTHOCUTEIBHO
HeOOJIbIION KeCTKOCThI0. Bee pu3nko-xumMmuyeckre CBOMCTBa PEYHOM BOJbI, €€ OaKTepuaabHbINA U
OMOJIOrMYECKUI COCTaB 3aBUCIT OT PACIPOCTPAHEHHBIX IO BOJOCOOPHOM IIOIIAAM BELIECTB U
3arpsi3HeHuli. Bce moBEepXHOCTHBIE BOABLI CHAavajaa MPOMBIBAIOT Jieca U JIyra, MOJISl U 3aCTPOCHHYIO
TepPUTOPUIO, a JTUIIb 3aTEM MOIAAAI0T B peKU. B pekax ocyIecTBISIOTCS MPOLIECChl CAMOOUYUILIEHUS
MOoJI BO3ACKCTBMEM pa30aBiIeHUsI BOAOW BogoeMa, OMOJOTMYECKOTO PA3JIOKEHUS 3arps3HEHUA U
ocaxaeHMusi Haubosiee KpYyITHbIX B3Beceli Ha MHO. buonornueckume MmpoOLIECCHI MPOUCXOOAT IO
BIAMSHUEM >KU3HENECATECIbHOCTU MUKPOOPTAaHU3MOB U TIPOCTEMINUX, HACEJISIOIIUX BOAOEM, C
y4aCTUEM PACTBOPEHHOIO B BOJIE KUCIOPOAa U COJTHEYHOTO CBETA.

HCHOHI)CSYGMI)IG IJIs BOJOCHAOXEHUS 03€pa TaKXe XapaKTepU3YIOTCI BBICOKOW IIBETHOCTBbIO U
OKUCJIIEMOCThIO BOI, HAJIMYUEM IJIAHKTOHA B TEIUIBIC NIEPUOILI TOAA, HU3KOW MUHEpaIU3alUued U
MaJIoi XecTKocThlo. Boma 03€p COLNCPKUT ITOBBIIIECHHOE KOJIMYECTBO OMOTEHHBIX BECIICCTB,
CHOCO6CTBYIOH_II/IX MaCCOBOMY pa3BUTUIO d)HTOHJIaHKTOHa 1 JICTHEMY LIBETCHUIO.

McKyccTBeHHBIE BOHOEMBI - BONOXpPAaHWJIMIIA W PEUYHBIE MOPS TaKKe SBISIOTCS MCTOYHMKAMU
BOJIOCHAOXeHUsI. B Mupe 1mocTpoeHbl BOIOXpAaHWIMILA C MOJE3HBIM CYMMapHbIM OOBbEMOM OKOJIO
2300 km’. BomoxpaHuiuila - 3TO BOJOEMbI C 3aMeIJIEHHBIM BOAOOOMEHOM, IMO3TOMY JISI HMX
XapaKTEePHO MOCTEIIEHHOE YXYAIIeHNEe Ka4yeCTBa BOJHI.

3anacel MPECHBIX BOJ colepxkaTcsd Takxke B 0ojoTax. OHM SBISIIOTCS HE TOJBKO XpaHWJIMILAMU
MPECHOM BOJbI, MUTAIOIIMMU PYYbHM U MPYIbl, HO 1 BBIMOJHSIIOT POJb €CTECTBEHHOTO (hUJIbTpA MpHU
OUMCTKE 3arpsi3HEHHbIX BoJ. boJioTa UTpaloT OrpOMHYIO POJib B IPUPOJHOM PABHOBECUU — BO BPEMsI
BECEHHMX Pa3/JMBOB OHM HAKaILIMBAIOT BJary M OTIAIOT €€ B 3aCylLIMBBIE Tepuoabl roga. OkoJo 3/4
MMPOBBIX 3aMacoOB MPECHOI BOJbl HAXOAUTCSI B KPUCTALIMYECKOM COCTOSIHUM B BHUIE JIbIOB
ApPKTUKHM U AHTapKTUAbl U BbICOKOTOPHBIX JeAHUKOB. OOIIMA 00beM Jbaa Ha 3emiie paBeH 27
MJIH.KM®, UTO COOTBETCTBYET 24 MJIH.KM® BOJIbI.
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Qe et

KoHdurypaius peuHoit ceTH Ha MOBEPXHOCTHU 3EMJIHU.

A — panunanbHasi LeHTpoOexHasi, b — panuanbHas LeHTPOCTPEMUTEbHAS,
B — napannenshas, I' — npesosunnas, /I — oproronanbHas peweruarasi, E — nepucras
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Iloa3zemHubie BOABI

B BepxHeit yacTu 3eMHOI KOpPbI, HA pa3HOM TJIyOMHE MO IMOYBOM, HAXOISITCSl OOIIMPHBIEC 3aIachl
MOJA3EMHBIX BOA. DTU BOALI MECTaMM MPOIMUTHIBAIOT PHIXJIbIE WIM TPEIIMHOBAThIC TOPHBIE MOPOIbI,
00pa3ysl BOJIOHOCHBIE IUIACTHI. BOJIbIIIYI0 YacTh MOA3EMHbBIX BOJ B BEPXHMX BOJOHOCHBIX IacTax
CO3/1al0T MpOoCayMBalOIIMEcsl 4Yepe3 MOYBY M TPYHT armocdepHble ocanku. Hekoropas yacThb
MOJ3eMHBIX BOJ MOXET 00pa30BaTbCsl B pe3yJbTaTe COCAMHEHMSI BBIICAMBIIMXCS M3 MarMbl
Kucaopoaa v Bogopoaa. Takue BoAbl Ha3BaHbl IOBEHWJIbHBIMU, BIIEPBbIe BCTYMAIOIIMMU B OOIIMIA
BJIAr000OPOT 3eMHOTI0 1apa. JIoCcTOBEpHBIX CBeIeHUIT 00 00beMe 3TUX BOJ B 0011eM OajaHCe Bjaru
Ha 3emJie HeT.

OO0111ee KOJIMYECTBO MPECHBIX MOA3EMHBIX BOJ, 3aKJIIOUEHHbBIX B 3eMHOI KOpe, MOACYUTATh TPYAHO,
OJHAKO McCCJemoBaTesIMA YCTAaHOBJIEHO, UTO MX Ha 3€MHOM Ilape ropasao OoJiblle, 4YeM
MOBEPXHOCTHBIX. K €CTeCTBEHHBIM 3amacaM MOA3EMHBIX BOJ OOBIYHO OTHOCSIT 00beM CBOOOIHOIA,
XUMHWUYECKU HEe CBSI3AHHOM BOMABI, ABUXKYIEHUCS IIIaBHBIM 00pa3oM MOJ BIMSIHUEM CHUJIbI TSKECTU B
rnopax M TpelIMHaxX TopHbIX nopod. B 3emHoii Kope, no rayouHsl 2000 M, Bcero 23,4 MIJIH.KM®
COJICHBIX U MPECHBIX TTOA3eMHBIX BoA. [IpecHbIe BOAbI, KaK MpaBujIo, 3ajeraloT o rryouHs! 150 - 200
M, HU3KE OHU MEPEXOISIT B COJJIOHOBaThIE BOJAbBI 1 paccosbl. [1o pacueraM ruaporeosaoros 10 r1yOUHbI
200 M 00BeM MpecHBIX NOA3EeMHBIX BoJ cocTabiisieT oT 10,5 no 12 miH. KM?, yTo 6osiee yem B 100 pa3
MpeBbIIIAeT 00beM MPECHBIX TOBEPXHOCTHBIX BOJI.

[TonzemMHbIe BOIBI OTIMYAIOTCSI BHICOKOI CTeNeHbI0 MUHepanu3auuu. OnHaKo MUHepaau3alus ux
3aBHUCUT OT YCJIOBMI 3ajieTaHUsl, TMTAHUS W Pa3Trpy3Ku BOAOHOCHBIX cyioeB. Eciu moa3eMHbIe BOIBI
3aJieraloT BbIlIE ype3a BOJbI B peKax M CTEKalT B 3TU PeKU, TO 3TU BOAbI npecHble. Ecau ke oHu
HaXOMSTCSl HUXXKE YPOBHSI PEUHBIX JOJMH U 3aJIeraloT B MEJKO3EPHUCTBIX WIM INIMHUCTBIX IecKax,
OHM OOBIYHO OoJiee MUHEpaJIM30BaHHBIC. BHIBAIOT cilyuyan, Korga HVDKHKME BOIOHOCHBIE ILIACTHI
00J1a1a10T OOJIbIIEH BOAOMPOHUIIAEMOCTbIO, YeM 3ajierarolue BbIIIE, TOrJa M BoJa TaM OoJee
MpecHasl MO CPaBHEHMIO C BOAON BbIlIeJeXallUuX ropu3oHTOB. [loa3eMHBIM BogaM MpUCYIIU
MOCTOSTHCTBO TemriepaTypsl (5 ... 12°C), oTCyTCTBME MYTHOCTH U LIBETHOCTHU, BBICOKAsI CAaHUTapHasi
HaJeXHOCTb. Yem TayOXe BOJOHOCHBIA CJOM M YeM OH Jydyllle TMepeKpbIT CBEPXY
BOJOHEIIPOHUIIAaEMbIMU TIACTaMM, TeM UYMILE ero Boja, Jydlle ee (pu3nuecKue CBOMCTBA, HIXKE
TeMIIepaTypa, MEHbIIIE B Heil 0aKTepHii, KOTOPHIE B UMCTHIX TPYHTOBBIX BOJAaX MOT'YT OTCYTCTBOBATh,
XOTSI BO3MOXHOCTD 3arpsiI3HEHUST M 3TUX BOJ B MPUHIIMIIE He UcKiItoyeHa. C rTurueHn4eckoi TOUKu
3pEeHMSI MOA3EMHbIE UCTOYHUKU CUMTAIOTCS JIyUIIIMMU UCTOYHUKAMU ITUThEBOTO BOJOCHAOXKEHUSI.

3. Boao3abopHbie COOpyKeHHUsI

3a00p Bo/IbI U3 MOBEPXHOCTHBIX HCTOYHUKOB

Bo103aG0OpHBIMU  COOPYKEHUSIMU, WJIM COKPAUIEHHO BOA03a00pOM, HAa3bIBAIOT KOMILJIEKC
TUIPOTEXHUUYECKMX COOPYXXEHMM, ciayxaluii g 3abopa BOAbl M3 BOJOMCTOYHHKA, €€
MpeaBapUTEIbHOM OYMCTKM OT TPYObIX IpUMECcEeil M IMoJayMu I0J HeOOXOAMMBLIM HAIloOpoOM
HEIOCPEICTBEHHO B CETh MM Ha OYMCTHBIE COOPYXKEHMSI CUCTeMbl BOJOCHa0OXeHus. Bomo3abopsl
JUISI XO3SIMCTBEHHO-TIUTHEBOTO WJIM MPOMBILLJIEHHOTO BOJOCHAOXEHHNSI pabOTaloT HEIPEephIBHO B
TeYeHMe BCEro rojaa M, Kak MpaBujIo, He TOMYCKAIOT MepephIBOB B MOIaue BOJbI.
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Bo1o03a00opbl UMEIOT IMIMPOKYIO KIACCU(PUKALIMIO:

® 110 BUAY BOAOMCTOYHHMKA - PEYHbIC, BOAOXPaHWJINIIHbIC, U3 KAHAJIOB 1 O3€pPHBLIC,

® [10 HA3HAYEHUIO - XO3IMCTBEHHO-IIUThEBBIE U IIPOU3BOJACTBCHHBLIC,

® [10 IPOU3BOIMTEIBHOCTH - Majioii (MeHbIIe 1 M*/c); cpeaneii (ot 1 mo 6 M*/c); GonbIIOI
(6osbire 6 M*/c);

® [10 KOMIIOHOBKE OCHOBHBbIX 3JIEMEHTOB - COBMEILCHHBIC U pa31cJIbHbIC,

® 110 MECTY pacCnoJOXECHHWA BOAOINIPUEMHHUKA - 6Cp€rOBbIG " PYCJIOBLIC.

Bce nepeunciaeHHbIe BOA03a00pbI JOKHBI 00€CIIeUrBaTh ONpeaeIeHHYIO HaJe>KHOCTb MOAa4Yy BOIbI
MoTpeOuTeNsIM B 3aBUCMMOCTH OT MX TpeOOBaHUII, M MOTYT OTJMYATLCS APYyr OT Apyra
KOHCTPYKTUBHBIMU OCOOEHHOCTSIMM, CHOCOOAMM IIpyMeMa BOAbI M3 MCTOYHMKA, CPOKOM
BKCILTyaTallii, HEKOTOPhIE BOJ03a00Phl MOTYT ObITh MOJBVKHBIMMU.

B cBg3u ¢ BBICOKMMM TpeOOBaHUSMM K HaleXXHOCTM BOI03a00pPOB OTHAEJbHBIE MX COOPYXKEHMUS
pas3aessiioT Ha OCHOBHBIE, JaKe YaCTUYHOE pa3pylleHUe KOTOPBIX HEAOIMYCTUMO (BOIOMpPUEMHbIE
YCTPOMCTBA, HACOCHBIE CTAHIMM) W BTOPOCTENEHHBbIC, YACTUYHOE pa3pylleHUEe KOTOPHBIX
CYLIECTBEHHO HE OTpaxaeTcsl Ha paboTe KomIuiekca B 1iejioM. becriepeOGoiiHOCTh 3a00pa BOJIbI
JOJDKHA ObITh OOecIiedeHa IpU CaMbIX HEOJaronpusITHBIX THAPOJOTMYECKUX, TUAPABIUYECKMX,
TEPMOJIEIOBBIX YCIOBUSIX U MX COYETaHUSAX. Bono3abopHbie cOOpYKEHUS TOKHBI OBITh TIPOCTHIMMU;
yI0OHBIMU B AKCIUTyaTallMU U AEUIEBBIMU; MPOYHBIMM, JOJTOBEYHBIMU U YCTOMYMBBIMU.

Hawubosbiiee pacnpocTpaHeHre MOMYYMIA ABE CXeMbl BOI03a00pa, KOTOPbIE OTIMYAIOTCS MEXIY
c000li pacIoJIoKeHUEeM BOIOIIPUEMHMKA OTHOCUTEILHO Oepera:

® OeperoBOro Tuma, y KOTOPbIX BOJAONPUEMHUK pacliojaraeTcss Ha Oepery, a ero
BOJOIIPUEMHBIE OTBEPCTHUS BCETAA NOCTYITHBI 111 OOCTYKMBaHUSI;

® DYCJIOBOI'O THUIIA, BOAOTIPUEMHUKU KOTOPLIX 3aTOIUICHBI U YyAAJICHBI OT 6epera, a ux
BOAOINMPUECMHBIC OTBEPCTUA B OTACIBHBLIC IICPUOJbI TroJda ABJAIOTCA IIPAaKTHYCCKU
HCOOCTYITHBIMMU.

HacocHas
lNpuemHas kamepa MomeweHue

oneparopa

Bogoemectunuue

BoponpueMHbIi
OronoBoK
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Hns 3a1uThl MOJOAM PBHIOBI OT MOIMAanaHKsl B BOA0O3A0OPHBIE COOPYXKEHMUS M 3aTeM B HACOCHI Y
BOJOINPUEMHBIX OTBEPCTUI pa3MelIaloT PhIOO3aIUMTHBIE YCTPOMCTBA PA3IMYHOU KOHCTPYKLUU U
MPUHIUIIOB JEMCTBUS.

HanexHocTh BOM03a00OpHBIX COOPYXXEHUM 3aBUCUT OT BIMSHUS METEOPOJTOTHYECKUX,
TUAPOTEOJOIrMYECKUX, OMOXMMUYECKMX U MeXaHNYeCcKuX (akTopoB. MeTeoposornyeckue (akTopbl
BBI3bIBAIOT 00pa30BaHKE JOHHOTO JIbJa, MPEMSTCTBYIOIIEr0 MOCTYIUIEHUIO BOJbI B BOJIONPUEMHbIE
OTBEpPCTUS, a TaKXKe IepeMep3aHue U ITepechbiXaHWe MCTOYHUKOB, CHEXHbIC JIABUHbI, CEJIEBbIC
SIBJICHUSI, TIOJIOBObSI U MTaBOAKU.

IIpu ecrecTBeHHOM peXuMeE peku HabJIomaeTcss HEPAaBHOMEPHOCTb paclpenesieHusl CTOKa I10
ce30HaM Troja, KOTopasi 3aBUCUT OT IUIOLIAAM BomocOopa, pesbeda, pacTUTENIbHOTO MOKPOBA,
IPYHTOB, COOTHOIIEHUSI MEXIy MUTaHUEM M McHapeHueM Boj. M3MeHeHue ypoBHSI BOIbI B
MCTOYHUKE TTOBEPXHOCTHBIX BOJI MOXET BbIBECTH BOJI03a00PHbBIE COOPYXKEHUS U3 CTPOS, HATIPUMED,
M3-3a 3aTOIUICHUSI HACOCHBIX coopyxXeHMii. [Ip1 3TOM MOXET pe3KOo YBEJIMUYUTHCS COAepKaHUE B
BOJIe B3BEILIEHHBIX YaCTHll, KOTOpPble HapyllaT HOpMaJbHOE MOCTYIUIEHWE BOJbl K BCACHIBAIOIIUM
oTBepCcTUSIM HacocoB. [Ipy cCHUXEHUU YPOBHS BOIbI MOXET YMEHBIINUTBCS WM JaXKe MPEKPaTUThCS
MOCTYIUIEHNE BOJbI K HACOCAM.

rI/II[pOFeOJIOFI/I‘IeCKI/Ie d)aKTOpI)I CBA3aHbl C MICPEMCIICHUCM OTJIO}I(GHI/Iﬁ, CHM2KCHUEM YCTOIZHHBOCTH
6eper0B, C IIOCTYIUVICHHUEM CTOYHbIX BOI. HccgaxkaeMoCcTh BOAOUCTOYHMKA IIpH OT60pC BOAbLI M3
TOPHBIX PEK HaOJIIoJaeTCs IIpK1 3HAYUTECJIbHBIX o0beMax nepeMeniacMoro iaBH1uKa, raiCHHuKOBO-
BaJIYHHbIX OTJIO}KGHI/IPJI, KOTOPLIC YHOCAT CCJICBBLIC IIOTOKM M ITaBOAKOBLIC BOJblI, BOZHUKAIOIIHNEC
MOCJIE IUBHEWU UJIU IIpHu TadHHUM CHCTOB. HepeMemaeMHe HaHOCBHI MOT'YT USMCHATD pyCJia PEK.

K OMOXMMHYECKUM OCIOXHSIOIINM (akKTopaM OTHOCIT (DUTOILUIAHKTOH, MUKPOOPTaHU3MBI,
OakTepuu, peIOY ¥ BOAOIIIABAIOIINX KMBOTHBIX.

OCJIOXHSTIOLLIUMU d)aKTOpaMI/I MEXAaHNYECKOTO TIPOUCXOXKACHUA ABIAKOTCA CYJO0XOACTBO,
JICCOCILIAB, CTPOUTCIIbHBIC MCXaHN3MBbI, I[C(i)OpMa]_[I/IH I'PYHTa, HAJIMYHUEC HAHOCOB, COpa 1 Ap.

3a00p BOABI U3 NOJA3EMHBIX HCTOYHHKOB

ITonzemMHble BOABI KaK MCTOYHMK BOJOCHAOXEHMSI MOTYT ObITb NMPUHSTBI [JISI XO3SMCTBEHHO-
MMUTHEBOTO, MPOU3BOACTBEHHOI'O BOJOCHAOXKEHMSI WJIM OPOIILIEHUS CeIbCKO-X03SIMCTBEHHBIX YTOIUIA,
€CIM UX HCIOJb30BaHUE IJIsI YKa3aHHBIX IieJieii HauboJjiee 3KOHOMMYHO I10 CPaBHEHMIO C
MPUMEHEHUEM JAPYTUX UCTOUHUKOB (pPeEK, 03€p, KaHAJIOB, BOJOXPAHWJIUIIL).

TopHble MOpoabl 3eMHOI KOPHI 3ajieraloT YepeAayloIMMUCs IIacTaMu, KOTOPhIE TT0 OTHOILEHUIO K
MOJA3EMHBIM BOJAaM MOXHO pa3leivuTh Ha BOJOMPOHMIIAEMble (BOIOHOCHBIE) M HEIPOHUIIAEMbIC
(BomoyropHbie). OCHOBHbIE THUIIbI MOA3EMHBIX BOJA MO YCJIOBUSIM MX 3ajieraHus (CBepXy BHU3)
cienylolue:

- 6epx0800Ka - BOJbI, KOTOpbIe 00pa3yloTcs IpU IMPOCAuMBAHUN aTMOC(HEPHBIX OCAIKOB CKBO3b
XOpOoIIo (hUIIBTPYIOLINE MOPOABI BCICACTBYE HAKOIJICHUSI Ha Mperpajae B BUAE OrpaHUYEHHOTO T10
MPOCTHUPAHUIO TIJIaCTa BOAOYIIOPHOM MOPOJbI; 3TU BOAbI CUJILHO 3arpsi3HEHBI, UMEIOT MaJIblii 1eOUT
1 MEPEChIXaloT B XKapKoe BpeMs roja;

- 2pyHmoeble 6006l - OOPA3YIOTCS AaHAJIOTMYHO BEPXOBOJKE, HO Ha 00Jiee MPOTSLKEHHOM BOAOYIIOpE,
OJIHAKO M OHM HMMEIOT HU3KHE CaHMTapHbIe KauyecTBa; MOIIHOCTh MX BOJOHOCHBIX TOPM30HTOB
nocturaet 1 M B BEpXOBbsIX peK U 10 M - B HUDKHEM T€UEHUM;
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- nodpycaogvle (unguivmpayuonnvie) 600l - MMEIOT KAueCTBO TPYHTOBBIX BOJ U SIBJISIIOTCS
MPOMEXYTOYHBIMM MEXIY MOA3EMHBIMU M TTIOBEPXHOCTHBIMU BOAAMMU, 3TO YACTUYHO OUMIIIEHHBIE
€CTECTBEHHBIM ITyTEM BOJbI;

- Mexcnaacmoswie 600bl - NEITCS Ha HAIlOPHBIC M HEHAIIOpHBIE, OHU HAXOMSITCS MEXKAY IBYMS
IlacTaMM BOJOYIOpa M CYMTAIOTCS CaMbIMU JYYIIMMU A8 ITUThEBOTO BOJOCHAOXEHMS,
MOCKOJIbKY 3alllMIIEeHBbl OT 3arpsi3HEHUI; MOIIHOCTh MEXIIACTOBBIX TOPU30HTOB MOXKET
cocTaBadaTh oT 2 10 100 M;

- poOHuKu (Karouu) - pa3HOBUIHOCTb MEXILIACTOBBIX BOJ, BBIXOASIIMX HAa TTOBEPXHOCTh 3eMJIU, KaK
MpaBUJIO, Ha CKJIOHAX; SIBJISIIOTCS MPEeKPaCHBIM BOJOMCTOYHUKOM, HO UMEIOT OrpaHUYEHHBIN JeOUT
Y MCTIOJIb3YIOTCS JJIsI HEOOIBIIMX MOTPEOUTEECHA.

CoOBOKYITHOCTb MEXILIACTOBBIX BOJ MPEACTABIISIET COOOI apme3uanckue dacceiinul.

Oco0bIM BUIOM MNOA3CEMHDBIX BOJ ABJJAIOTCA HIAXTHBIE BOAbI, KOTOPbLIE OTKAYMBAIOTCA Ha 3€MHYIO
HNOBEPXHOCTb CUCTEMAMM IIAXTHOI'O BOJOOTJIMBA M 3arpA3HCHbLI B3BCIUICHHBLIMM BCIICCTBaAMU,
OpraHM4€CKMMM BC€IIECTBAMU U MHUKPOOPraHU3IMaMMU. boablIMHCTBO M3 HUX CUJIBHO
MUHEPAJIN3O0OBAHDBI.

Paznuuatort 3anacel U pecypchl TOA3EMHBIX BOJI. 3anacst - KOJUYECTBO BOJIbI, KOTOPOE HAXOIUTCS B
naHHoM cjoe (OacceitHe). Pecypcbl OLIEHUBAIOTCS C yYETOM BO30OHOBJIEHMSI MHpU OOIIEM
KpPYTroBOPOTE BOJIbI B Ipupojie. EcTecTBeHHbIE (BEKOBBIE, T€OJOrMYECKME) 3aMachl BOJBI - 3TO 00IIIee
€€ KOJIMYECTBO B BOJIOHOCHOM ILJ1acTe. JKCHAYAMAuUOHHble 3anacol - 3TO KOJIUYECTBO BOJIbI, KOTOPOE
MOXeT J00bIBaTbCS B E€AMHUIY BPEMEHM M3 BOJIOHOCHOIO TOPU30HTA IIPU MPOEKTHOM
(pa3pelleHHOM) MOHWKEHUU YPOBHSI.

EctecTBeHHBIE pecypChl - 3TO BeJIMYMHA NUTAHUS ITTOJ3E€MHBLIX BOJ 3a CUeT MH(MWJIBTpalNU
aTMOC(MEpPHBIX 0CANTKOB, PEYHOTO CTOKA, NepeTeKaHUsI U3 IPYTMX TOPU30HTOB.

ﬂ)’[fl 0T60pa IIOA3CEMHDBIX BOJ M3 BOAOHOCHOIO IIaCTa IIpUMCHAIOTCA:

® CKBAaXWHBI, IIAXTHbIC KOJOAbI, TOPU3OHTAJIbHbBIC JIMHEHbIE OTKPLITBIC WMJIN 3aKPbITHIC
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IpeHbI, Tajepeu, IITOJbHU (TOPU30OHTAJbHBIE BOA03a00PHI), TOPU3OHTATIbHBIC
CKBaXXUHBI-JTY4U (JIydeBbI€ BOJI03a00PHI);

i KOM6I/IHI/IpOBaHHLIC BOI[03860pLI (FOpI/ISOHTaJIbHBIC OJPCHbI, TaJIcpCH, IITOJIbHU,
IIaXTHBIC KOJIOAIIbI C BEPTUKAJIbHBIMU CKBa}KI/IHaMI/I);

® KanTaxX UCTOYHUKOB (POJHUKOB).

CkeaxcuHbl - caMble PaCIpPOCTPAHEHHBIE 13 MOA3EMHBIX BOAONPUEMHUKOB. OHU MPUMEHSIIOTCS 151
npuema Boabl ¢ rayouHsl 10... 1000 MEeTpOB Ipy MOIIHOCTU BOJOHOCHBIX IVIACTOB HE MEHEE 5 M.
YcrpanBaloT CKBaXMHBI MeETOIOM OypeHusi. B ckBaxuHax o00pyayloT GUIBTPbl pPa3HBIX
KOHCTPYKLIMIA, KOTOpbIe MPeAoTBpallaloT OO0pyllIeHWe BOAOHOCHOIO TOPM30HTA M BBIHOC YaCTUII
BOJOHOCHOTO CJIOSI C BOLOM.

Illaxmuote K0a00ubl TPUMEHSIIOTCS 151 3a00pa BOJbI M3 MOIIHBIX TIJIACTOB MPU TJyOMHE 3ajeraHusl
BoJIOHOCHOTO ropu3oHTa A0 20...40 M. [TpreM Boabl MOXKET OCYILIECTBIISIThCS Yepe3 JHO U OOKOBOI
MoBepXHOCThbIO. CTBOJI KOJOALIA MOXET M3rOTaBIMBATLCS M3 KaMHsI, KUpIM4Ya, XKeae300eTOoHa.
I[TogbeM BoABI OCYILIECTBISIETCS OanbsIMM M BOPOTOM; PYYHBIMM, a TakKKe MOPIIHEBBIMU WU
LIEHTPOOEXKHBIMU HACOCAMM.

Jlyuesvie 60003a60pbl - MPUMEHSIIOTCS IUIS1 TIpMeMa BOJbI U3 MaJIOMOIIHBIX BOJIOHOCHBIX CJIOE€B IIPU
ryouHe 1o 20 M, a Takke J1J1s1 3a00pa MoaApycyIoBbIX Bo. [TpeacTaBisioT co00it KOJIOALBI AUaMeTPOM
oT 3 10 6 M, CKBO3b CTEHBI KOTOPBIX MPOITYIIEHbI B BOJOHOCHBIE CJIOM TOPU3OHTAIbHBIE TPYODI C
nepopUpoOBaHHBIMUA CTE€HKAMM, Ha3biBaeMble ApeHaMu-aydaMu. JIydu MOryT pacriojiaraThbCsl B
OIHOM MJIM HECKOJIBKMX BOJIOHOCHBIX CJIOSIX (MHOTOSIPDYCHBIE JIYUH).

OrpaxaeHue
nnowanKH (CaHUTapHO-
3AWMTHAR 30HA)

. / MogbvezgHan
|/ Aopora

MoasemHbii Bogozabop
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Topuzoumansusvie 60003abopbt — MOTYT ObITb TpyOUYaThIMU, B BUAE IPOTSDKEHHBIX rajepeil uiu
mtoseH. TpyouaTbie BOA03a00pbl YCTpauBaIOTCS MYTEM YKJIAAKKU B OTKPBITBIX TPAHILESX APEHAXKHBIX
TpyO (C MHOIOYMCICHHBIMU JbIPYATBIMUA WM ILEJAEBBIMUA OTBEPCTUSIMU B CTE€HKax TpyO s
MPOITYCKa BOBHYTPb BOBI) JUISI MOTYYEHUST MOA3EMHBIX BOA M3 MEPBOr0 OT THEBHOM MOBEPXHOCTU
0OEe3HAIOPHOT0 BOJOHOCHOTO FOPM30HTA, UMEIOILIETO MOAOIIBY Ha IiyouHe 10 8§ M. Bomo3zabopsl B
BUJI€ Tajiepeil WJM IITOJIEH MPEeICTaBISIOT CO0Ol BCTPOEHHBIE B BOJOHOCHBIE TOPU3O0HTHI
JKeJIe300€TOHHbIE TPyOYaTOro THUIIA KOHCTPYKLMM (KPYIVIOTO WJIM IPSIMOYTOJIBHOTO CEYEeHMs), B
CTE€HaxX KOTOPBIX MPEeTyCMOTPEHbI BOJIOMPOINYCKHbBIE OTBEPCTUSI.

Kanmaxcu ucmounuxoé (pooHuko8) - yCTpauBaloTCsl B MECTaX BhIKJIMHUMBAHUS (BbIXO/Aa Ha JHEBHYIO
IMOBEPXHOCTb) BOJOHOCHBIX TOPUM30HTOB Ha CKJIOHAax Top, OBparoB, 0ajoK B BUIE KaMep.
Bocxoaginye KIoUM NPUHUMAIOTCS Yepe3 [IHUIINE Kamepbl, a HUCXOAdIue - OOKOBOM
MOBEPXHOCThIO. B 000MX ciyyasgx ycTpamBaeTcsl oOpaTHBI (DUIBTP M3 IIEOHS WM TpaBUS IS
MpeaoTBpallleHUs BBIHOCA YACTUIL U3 BOMOHOCHOTO CJI0s1 C 3a0MpaeMoil BOJOM.

4. Ucnojib30BaHne BOJIbI

B mpakTtmke BoOmOCHAOXEHHUSI, KaK OTpaclM XO3sHCTBa, IPUMEHSIOTCS JBa TEPMUHA,
XapaKTepu3ylollle HCMHOJb30BaHME BOABI IJIS TeX WU WHBIX LeJIeil — e6odonoav3osanue u
6éodonompebaenue. 11pu BOIOIOJb30BaHUM BOJA HE M3bIMAETCSl M3 BOAHBIX OOBEKTOB, U OHU HE
CTaHOBATCS OenHee Bomoil. Bomomosb3oBaHuME TNPUMEHSIETCSI B TUAPOIHEPreTMKe, Ha BOTHOM
TpaHCIIOpTe, IIPU JIECOCIIIaBe, IS 1ieJieil phIOOJIOBCTBA M PHIOOBOICTBA, IUIST 3aHSITUS CIIOPTOM,
KyMaHUs 1 OTAbIXa.

I[Tpu BomomoTpeOGJeHUM BOJAa M3bIMAETCS M3 BOIHBIX OOBEKTOB M B HHUX KOJMYECTBO €€
YMEHBIIIAETCSI, @ KAUeCTBO BOJbI ITOCJE €€ MCIIOJAb30BaHMSI YacTo yxyaiiaercs. BomonorpebieHue
MIPUMEHSIETCSI B MPOMBIIIJIEHHOCTHU, CEJIbCKOM XO3SMCTBE, a TakKxKe MPU XO351CTBEHHO-OBITOBOM
BOJIOCHAOXEeHUM HaceyJeHus. YacTb M3bSATON BOALI BO3BpAlllaeTCs MOCJE MCIOJb30BaHUS B
ruaporpauueckylo CeTb, 4aCTh BOJbI [JII JAHHOTO BOJAOMCTOYHMKA MCYE3aeT, BXOIsS B COCTaB
BBIITyCKAaeMOM TPOAYKIIMU, WIN UCHApsIETCsI U TIEPEHOCUTCST B Apyrue BogoeMbl. CTpOryo rpaHMIly
MEXy BOJOIOJIb30BAaHMEM U BOJONOTPEOJICHUEM YACTO IIPOBECTH TPYAHO, HO OTJIMYMS, KaK BUITHO,
nmerotcs. Boma, koTopass u3bIMaeTcsi U3 BOAHBIX OOBEKTOB, BKJIIOYash O€3BO3BpATHBIE IMOTEPH,
Ha3bIBACTCSI NOAHbIM 800onompeb.aeHuem.

B nepuon ¢ 1900 no 2000 rr. Mcrnosib30BaHUE BOAbI B MUPE BO3pOCIO MpakTuyecku B 10 pa3, xots
HaceJIeHHEe BhIPOCJIO BCero B 4 paza. DTo CBSI3aHO C pa3BUTHMEM HOBBIX BOJOEMKHUX MTPOU3BOACTB. 3a
3TO BpeMs ObLI obOecriedeH Oosiee IMMPOKUIA AOCTYI K 3aracaM IPEeCHBIX BOJ 3a CUET pa3BUTHUS
TMAPOY3JIOB HA peKax, CTPOUTEIHCTBA KAHAJIOB M BOJOXPAHWJIMII, YBEJIUUMIOCH ITOTpeOIeHE BOIbI
13 TOJA3EMHBIX MCTOUHUKOB. OJHOBPEMEHHO BO3pacTajl YpPOBEHb 3arpsiI3HEHUsI MOBEPXHOCTHBIX
BOJOMCTOYHUKOB, pa3pyllaJnich BOAHO-0OJOTHBIC U JIECHBIE SKOCUCTEMBI. 3a CUeT MHTEHCUBHOTO
HCITOJIb30BAaHMS MMOA3EMHbIX BOJ MPOMCXOAUIO ITPOCeaaHe 3eMHOM TTOBEPXHOCTH.

BomonorpebieHue B pasHbIX CTpaHaxX 3HAYUTENbHO OTJIMYAETCSI B 3aBUCUMOCTU OT
BOJ0OO0OECIIEUEeHHOCTH, YPOBHSI TEXHOJOIMUYECKOrO pPa3BUTHSI, CTCIIEHM OJIarOyCTpPONCTBA KUJIbS,
0o01Iero KayecTBa >KM3HM, TpaaulMii. Beicokuii ypoBeHb BOJOMOTpeOJeHMSI XapaKTepeH s
Pa3BUTHIX CTPAH MPU HAJTMYMU MOIIHBIX KICTOUHUKOB BOJIbI.

anonaﬂ NPAKTHKA UCIIOJTb30BAHUA BOAbI

B MHpOBOfI IIPAKTHUKE BbIACIAIOTCA YETHIPE OCHOBHBIX l'IOTpe6I/ITCHH BOAbI - TOPOACKOE U CCIbCKOEC
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HaceJIeHNE; TPOMBILIJICHHBIC TIPEANPUSITHS, BKIIOUAsl TEIUIOOHEPTETUUYECKNE YCTAHOBKH;, CETbCKOE
XO3SICTBO U BOAOXPAHUINIIIA.

Haceaenue. B 000pynoBaHHBIX BONOMPOBOAOM M KaHaIW3alMel TOpoAax BOAOIOTPEOJIEHUE B
HacTosl1ee BpeMsl CWJIbHO KO0JIeOJIeTCs, OHO 3HAYUTEIbHO BBIIIE, YEM B CEJIbCKON MECTHOCTU. B
COBpPEMEHHBIX KpPYMHEHIINX ropogax mupa HacesieHue motpediser 300-600 TuTpoB B CYTKM Ha
yeJioBeKa, Clofa BXOIST M 3aTpaThl BOAbI HAa TOPOJICKOE XO3SIMCTBO (IOJMBKA M MBIThE YJIMII,
TOPOJCKOM TpaHCIOPT U np.). B ceabCcKOil MECTHOCTM daxe B BBICOKOPA3BUTBIX CTpaHax
BojponorpebseHue He npesbiaer 100-120 1uTpoB B CYyTKM, a B C1a00OpPa3BUTHIX CTpaHaX M TOTO
meHble - 20-30 1 B cyTKU.

CHa0xeHMe HaceJIeHUS BOJOM COCTaBJISIET caMyl0 MEHBIITYIO YaCTh MUPOBOI 3aTpaThl BOJBI - BCETO
147 xm® (umm 5% oOmmx 3aTpaT), B TOM 4mucie 25 KM® NMPUXOIUTCST Ha Oe3BO3BpPATHBIC ITOTEPH.
Bonbias yacTh 3a0paHHOM IUIsT HYKI HaceJIeHUSI BOJBI TTOCJIe MCITOJIb30BaHMSI CHOBA BO3BpalllaeTCsI
B TUAporpaduIecKyio ceTb, HO B KpaifHe 3arpsiI3HEHHOM COCTOSITHUM.

Ilpomviumaennocmos u menaosnepeemuxa. Bona ucrosib3yeTcsl MpakKTUUYECKHM BO BCEX OTpacisixX
npoMbllieHHOCTU. OHa HMCIOJb3yeTCsl B IPOM3BOJACTBEHHBIX IpolieccaX KaK pPacTBOPUTEIb,
TeIUIOHOCUTEb (Iap, ropsiyas Boaa) M OXJaauTedb. B 3aBUCMMOCTH OT YPOBHSI TE€XHOJOTUMU
BOAOMNOTPeOIEHUE OTHON M TOM e OTpacyiv MPOM3BOACTBA KOJIeOJETCsS B TOBOJIBHO 3HAUMTEJIbHBIX
npeaenax. bypHoe  pa3BuUTHME  MNPOMBINIJIEHHOCTH  COMPOBOXIAJIOCHh  BO3pacTalolIUM
BOAOIOTPEOJEHUEM C OJHOBPEMEHHBIM 3arpsi3HEHWEM MPUPOAHBIX BOI IPOMBIIIIEHHBIMU
OTXOJaMU. DTO CTajJ0 OJHOM U3 MPUUMH HEXBAaTKM MPECHOM BOABI HAa 3EMHOM Iape.
[TpoMBIIILIEHHOCTD B 1IEJIOM 3aHMMAET BTOPOE MECTO IO OOLIMUM 3aTpaTaM BOJbI (ITOCJIE CEIbCKOTO
XO35HCTBa), KOTOPhIE COCTABIAIOT 6osee 600 Km® B TOI.

BonocHatxeHue npoMbIILIEHHOTO NMpeAnpUATHS
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Ha pa3nuyHbIX OpeanpUusiTUSIX pacXOAbl BOAbI IS TEXHOJOTMYECKUX HYXKI OTIMYAIOTCS OOJIbIIMM
pazHooOpa3ueM. Tak, Ha MeTauTypruyecKux IpearpusTUsSIX, HaMpUMep, Ha MPOM3BOACTBO 1 T
yyryHa pacxoayetcs ot 20 10 50 T Boabl; Ha Mpou3BoAcTBO 1 T ctanu — 150 T Boabl; Ha MPOMU3BOACTBO
1 T mpokara -10-15 T Bomgsl. Ha uzroroBiaenue 1 T 6ymaru tpedyercs 250 T Boabl; 1 T LEUTIOIO3HI -
400-500 T Bogpr; 1 T Bucko3Horo menaka - 1000-1100 T Boabl; 1 T MCKYCCTBEHHOTO BOJIOKHA - 2-
3 Thic. T Boabl; Ha 1 T xjomuatodymaxkHbix TKaHeil — 300-1100 T Bombl. He oTcraeT u nuueBas
MIPOMBIIIIEHHOCTD: IPU YOO€e 1 pasnesike Tyl pacxoayercs 0,5 T Boabl Ha 1 rojioBy yOOITHOTO CKOTa;
Ha MbIThE€ Tapbl M MOCYIbl Ha MOJIOYHBIX (hepMax Ha | T MoOJiOKa 3aTpayMBaeTcsl 5 T BOIbI; Ha
caxapHbIX 3aBojax Ha 1 T mpoaykuuu pacxoayetcs 100 T Boabl. JIisl TEIUIOBBIX 3JIEKTPOCTAHIIMI HaA
1 MaH. XBT MomHOcTM HeobOxomumo 1,2-1,6 XM° BOIBI, HA aTOMHBIX 3JIEKTPOCTAHIIASIX BOIBI
Tpedyetcs B 1,5-2 pa3a Oosbliie.

Ceabckoe xo3aticmeo. OCHOBHBIE 3aTpaThl BOIbI B CEJIHLCKOM XO3SIMCTBE CBsI3aHbI C OPOIICHUEM
3eMelib. B Mupe opomaercst cBbiire 230 MitH. ra, U3 HuUX noutu 75% B Asun. KoanuecTBo BOJIHI,
3aTpayMBaeMoOii Ha TOJMB | ra moceBOB, 3aBUCUT OT KJMMaTa, MOYB U JAPYruxX (HU3UKO-
reorpacM4YeCcKUX YCIOBUI, COCTaBa CEILCKOX03IMCTBEHHBIX KYJIBTYP, CIIOCOOOB TOJIMBA.

B eBporeiicknx crpaHax Ha opoieHue 1 ra 3atpaunBaeTrcsd 4-6 Toic.M® Boabl, B CIIIA 1 Mekcuke -
7,5 - 8,5 toic. M, B Unguu u Uanonesun - 9-10 toic. M°, B ctpanax CHI - 12,5 Teic. M?, TOCenHME
BBICOKME 3aTpaThl CBSI3aHbI C IIMPOKUM MCIOJb30BaHUEM KPYIIHBIX OPOCHUTEJIbHBIX KaHaJOB, B
KOTOPBIX 3HAYUTEIbHbBI TIOTEPU BOJBI.

Pacxon Boabl Ha celbCcKOe XO3SMCTBO 3aHMMAET CPeaM BCEX BUIOB MCIOJIB30BaHWS BOJ MEPBOE
Mecto u mipeBbimaer 2000 km® B rox - 70% mupoBoro morpebjieHus, U3 HUX cBbime 1500 km®
COCTaBJIsIeT 0€3BO3BpATHOE BOAOMOTPEOICHHUE.

Bodoxpanuauwa. Emie onuH BUA MOTEpb BOAbLI B pe3yjbraTe MCIOJIb30BaHUSI MPUPOIHBIX BOJ
YeJIOBEKOM - UCMapeHUE C TIOBEPXHOCTU BogoxpaHwiuil. OO01as IIoaab 3epKajla BOTOXPaH UIUILL
B Mupe oueHuBaetcsd B 300-400 Thic. KM?, MX ITOBEPXHOCTb MCIIapsieT BOJbLI OOJIbIIE, YeM
IMOBEPXHOCTh CYIIM, KOTOpasl ObLIa 3aToIUIEHAa NpU UX co3gaHuu. OOmmii o0beM noTepb BOALI HA
JIOTOTHUTEJIbHOE MCIIapeHre U3 BogoxpaHuauil npepwiaeT 100 kM’ B rof.

Bcero Ha 4eThlpe OCHOBHBIX BHAA MOTPeOJIEHMsI BOAbI 4ejaoBeuecTBO TpaTuT moutu 3000 km?
IIPECHOI BOAKI B TOJ, OKOJIO 7% TOHOBOIO CTOKA peK MUpA.

5. Cucrembl BOIOCHAOKEHNS W BOAOOTBEIEHHUS IrOpoaa

BonocHa0xenue

BonocHaGxeHue mpencTaBiasieT cO00i KOMIUIEKC B3aMMOCBS3aHHBIX MHXXEHEPHBIX COOPYKEHUIA,
KOTOpbIe TpeAHa3HauyeHbl IJis1 3abopa, OUMCTKM M TPAHCIIOPTUPOBKU MOTPEOUTEISIM BOJIbI
3aIaHHOIO KauecTBa, B TPEOYEeMbIX KOJUUECTBAX U T10J HEOOXOIMMBIM HATIOPOM.

CucremMa BOJOCHAOXEHMS COCTOUT U3 BOJONPUEMHBIX, BOJOMOABEMHBIX, OYUCTHBIX,
BOJIOHATIOPHBIX U PETYJUPYIOIIUX COOPYKEHMIA, MAarUCTPaIbHBIX BOAOBOAOB U paCIpeaeTUTeIbHbIX
ceTeil, yCTaHOBOK 3HEProcHa0XeHus, aBTOMaTU3alluu, TeJeMeXaHu3aluu U cBsa3u. HekoTopsie u3
MepeYrCIeHHBIX COOPYKEHUI MOTYT OTCYTCTBOBATb.

HaunbGonee pacnpocTtpaHeHHasi cxeMa BOJOCHAOXEHMSI HACEeJIEHHOTO MYHKTAa OOBbIYHO BKJIIOYAET
MMOBEPXHOCTHBIM WMJIM MOA3EMHBIM MCTOYHUK BOJOCHAOXEHHUSI, BOA03a0OPHOE COOpPYXKEHUE,
MpeaHa3HauYeHHOe 11 3a00pa BOABI M3 MUCTOYHMKA, CUCTEMY HACOCHBIX CTAaHLIMIA, BOZOBOIBI IS
MoJauyu BOJAbI HAa OYMCTKY, COOPYKEHMS MO TMOATOTOBKE BOJIbI MUTHEBOrO KayecTBa, pe3epByapbl
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YUCTON BOJBI, MpeaHAa3HAYCHHBIE 11 XpaHEHUSI HEOOXOAUMbIX 0ObEMOB BOMbI, B TOM YMCJIE U JIJIsI
MOXaPOTYIIEHUSI, paCHpeAeTUTENbHYIO CETh IS TOJAaYM BOAbl KOHKPETHBIM IMOTPEOUTENSIM.

B 3aBUCMMOCTM OT MECTHBIX YCIOBMU U TIPEAbIBISIEMBIX TpeOOBaHM, Kaxmas cUCTeMa
BOAOCHAOXEHUs] MMeeT WHAMBUAyaJibHble oOcoOeHHocTH. OmHako uMeeTcss M o0I1as
Kjaccudukalmg 1o CiaeAyolnuM ITpU3HaKaM:

® no euay 06C/ly3iCLl6’d€Mblx 006eKmos - TOpPOACKHME, ITOCCIIKOBLIC, ITPOMBIINIJICHHBIC,
CEJIbCKOXO03IMCTBEHHEIE, KOM6I/IHI/IpOBaHHBI€.

® 10 UCMOYHUKY 8000CHAONCEHUs - W3 MNOBEPXHOCTHOI'O MCTOYHMKA, M3 IIOA3CMHOIO
NCTOYHUKA, CMCILIAaHHBIC.

® no HaszHaueHur (Kauecmasy) 600bl - XO3SIMCTBEHHO-IIMTbEBasl, TeXHUYECKas;
MPOTUBOIOXapHast; 00beAMHEHHAsI; CIIelMaTbHasl.

® /10 6ePpMUKANbHOMY PACNOAONCEHUIO - OJHO- 1 MHOT'O30HHBIC.

® 10 npodosxcumenbHoCmu paboms! - MOCTOSTHHO ACHCTBYIOIINE; CE30HHO AEHCTBYIOIINE U
BPEMEHHO JICHCTBYIOIIME.

® 10 KOHGhueypayuu - TyMKOBBIE; TyOJIMPOBAaHHbBIE U KOJIbLIEBBIE.

® no cnocoby noodauu 600b. 6 cemb - C MEXaHUUYECKON Mopauyeil; caMOTeYHbIe U
KOMOMHUPOBAHHbIE.

® 110 MeppuMmMopPUAIbHOMY 0Xeamy nompebumeneil - IEHTPAIU30BAHHbIE, 00ECIIEUNBAIOIIINE
BOJIO BCEX MOTpeOMTEei, paciog0XEHHbIX B JAHHOM HACEeJIeHHOM MYHKTE; MECTHBIE
(JlokasbHBIE), oOOecrmeuynBaloliie BOJOK OTACAbHBIX MOTpeduTeaeil (rpymnmy
WHAMBUIYAJIbHBIX IOMOB, MaJible TOCEJKHU, 0a3bl OTIbIXa, HEOOJbIINE MPEANPUITUS U
T.I1.); [PYIINOBbIE WJIW PAiOHHBIE, MOJAIOLINE BOAY HECKOJIBKUM HACEIEHHBIM ITyHKTaM.

B cBoio ouepenb npombiuineHHble BOTOTPOBOABI IO KPAaTHOCTU WCIIOJb30BaHUS BOALI B
MPOM3BOACTBEHHBIX IpOleccax MOAPA3ACISIIOTCS Ha HPSIMOMOUHbLIE, ¢ NOBMOPHbIM UCHOAb308AHUEM
8006l U 000pOMHbLE.

BonoorBenenue

B Hacrosimee BpeMst HanboJjiee MPOTrpeCcCUBHBIM PELIEHUEM SIBISIETCSI CO3aHue LIEHTPaJTU30BaHHOM
CHUCTEeMbl KaHaju3alluy Ul HAaCeJIEHHOTo MyHKTa B LieJoM. [IperMyIiecTBo LieHTpaJu30BaHHOMN
KaHaJaM3alMM HaceJeHHBIX MECT COCTOMT B TOM, UTO OHA IOJHOCTBIO OTBEYaeT CaHUTApHBLIM
TpeOOBaHUSIM, 0OecTieunBasi ObICTPHIN OTBOJ C TEPPUTOPUU YIACTKOB BCEX 3aTPSI3BHEHUI, a BMECTE C
HUMM BO30OyIuTes el 3apa3HbIX 0OJie3HE B 3aKPBITYIO MOI3EMHYIO CUCTEMY TPYOOIPOBOMIOB, IO
KOTOPBIM 3arps3HEHHBIC BOIBI HAIPABISIOTCS Ha OYMCTHBIC KaHAJIM3allMOHHBIC COOPYKECHUS.
B03MOXHOCTh KOHTaKTa ¢ TaKMMM 3arpsI3HEHUSIMM M CBSI3aHHAsl C 9TUM OIACHOCTb 3apakKeHMsI,
BbI3bIBa€Masi HaJWYMEM B CTOYHBIX BOAaX OOJE3HETBOPHBIX MMUKPOOPraHUM3MOB, IOJHOCTbHIO
HCKJIIOYEHA.

BrITOBBIE M TIPOM3BOJACTBEHHBIE CTOYHBIE BOIBI, & BO MHOTMUX CiIy4asgx M aTMochepHbIe
(TTOBEPXHOCTHBIE), OTBOJSITCS Yepe3 JOMOBYIO M IBOPOBYIO KaHaau3aluio. [1pu 3ToM pazinnyaloT aBa
pa3HbBIX cmocoda OTBOJA CTOYHBIX BoA. Bo-mepBhIX, Bce 00pa3yoIrecs: CTOYHbIE BOAbI, BKIIOYas 1
aTMocdepHbIie, MOXKXHO COOMpaTh B OJHY CHUCTeMYy TpyOOIpoBomoB. Takas cucrema KaHaJIu3aluu
HasbIBaeTCsl obujecniasHoil. Bo-BTOpbIX, CTOUHBIE BOAbI MOXHO pa3deiuTh Mo BuaaM. Ilpu sTom
OBITOBBIC M MTPOM3BOACTBEHHBIC CTOYHBIE BOIBI OTBOISITCS MO OIHON cucTeMe TpyOOIIpOBOIOB, a
aTMocdepHbIe - 110 BTopoil. Takasi cucTeMa KaHaJIM3aluy Ha3bIBACTCSI pa30enbHOI.
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M B TOM, U B ApyroMm ciaydyasix MMEIOTCS CBOM IpeuMYyllecTBa U HegocTaTku. Ha mepBbiii B3Ijsn
KaxeTcsl, 4To OOlllecIJIaBHAsl CUCTeMa KaHaJau3allMM 3HAaYMTENbHO JellleBie, TaK KakK B JaHHOM
ciydae MpeaycMaTpyBaeTCsl MPOKIIalKa TOJbKO OIHOIO TpyOOIpoBo/a, TOra Kak Mpu pas3aebHON
CHUCTeME KaHajlu3allMyu HeoOXoauma MpOKIIaaKa JABYX, a MHOrIa U 6osiee TpyoorpoBoaoB. OgHaKko
3TO HE COBCEM TakK, MO0 B ciyyae NPUMEHEHHUS OOIIECIIaBHOW CUCTEMbI MOBEPXHOCTHBIC
(aTMocepHbIe) CTOUHBIE BOIBI MPOMEJBIBAIOT IO OYMCTHBIX COOPYKEHUI KaHaIM3alUM TOT Ke
MyTh, YTO U MPOU3BOACTBEHHO-OBITOBBIE. [lOBEpPXHOCTHBIE CTOUHBIE BOIbI OOpa3yIOTCS B
JOCTaTOYHO KOPOTKMH MHPOMEXYTOK BPEMEHM, MX Pacxolbl MPU 3TOM MOTYT 3HAUYMTEJIbHO
MPEeBBIIIATh PACXOAbl MPOU3BOACTBEHHO-OBITOBBIX, B CBS3M C 4YeM JIMaMeTphbl TPyOOIPOBOIOB
0OI1IeCTIJITaBHON CUCTEMbl KaHAJIM3allMM HEOOXOAMMO PE3KO yBeJMuuBaTh. [1OCKOJIBKY CHJIbHBIE
JOXIY BBINAIa0T JOCTATOYHO PEIKO, B IEPEPhIBAX MEXKITY HUMU TPyOOIPOBOABI OYAYT 3HAYUTEIbHO
HEJIOrpY:KEeHbI, a IOTOMY OO0IlIecIUIaBHAs KaHaIM3alusl CTAHOBUTCSI 9KOHOMUYECKM HEBBITOTHOM.

[Tpu pazaenpHOl cucTeMe KaHaaM3alMu UMEETCs MOJIHAsl BO3MOXHOCTh OTBOAUTH ITOBEPXHOCTHbIE
CTOYHbIE BOJIbI KpaTYaMIIIMM ITyTeM B BOAOEM 0€3 OUMCTKHU, €CJIM 3TO MO3BOJISIIOT MECTHBIE YCJIOBUS,
WIM Ha JIOKaJbHbIE OUYMCTHBIE COOPYXEHMs IJIsi MOBEPXHOCTHBIX CTOYHBIX BOJ, KOTOpPHIE
3HAYMUTEJbHO JeleBae obOuieropoackux. IIpu 3ToM 0OIIETrOpOACKHE OUYMCTHBIE COOPYKEHMS
KaHaJau3aluu He OyAyT IoABepraThbcsl KpaTKOCPOUYHOM, HO 3HAUYMTEIbHOI Meperpy3ke BO BpeMms
CWJIbHBIX JoXei. YacTo orpaHMYMBalOTCSI YACTUYHBIM YCTPOMCTBOM JIMBHEBOM KaHAIM3alMU WU
BOOOIIIE IEPEHOCST €€ CTPOUTEILCTBO Ha 00JIee MO3AHUE CPOKU - MTOCTIE MOJTHOTO 3aBepIlieHUs padoT
M0 YCTPOMCTBY TBEpPAOIO IMOKPBLITHS Ha yauuax ropoaa. KojaeKTopbl HOXIEBO KaHaau3alUuu
YKJIQIBIBAIOTCSI Ha HEOOJIBIION IIyOMHe, YTO JAeJaeT UX 0ojiee SKOHOMUYHBIMU. TakuM oOpazoM,
pasfenbHasi KaHaJu3alusi B OOJIBIIMHCTBE CJydyaeB ObIBA€T HEHAMHOIO OpOXKe OOIIECIIaBHOM,
UMEET psii MPEeMMYILECTB MPU SKCIUTyaTaliu, a MOTOMY MPUMEHSIETCSl 3HAUMTEIBLHO Yallie.

{1 mipyeMa CTOYHBIX BOJ C YYaCTKOB KWJIOM 3aCTPOMKM yJMYHBIE KOJJIEKTOPHI pacrnoJaraioT Ha
TaKOW TrjyOMHEe, 4YTOObl BOJAa MOTIJa CT€KaThb B HMX CaMOTEKOM MoJ YKJOH. CyllecTBYIOT
OIpeeICHHbIE TTPEE/Ibl IIYOMHBI 3a7I0KEHUST TPYO caMOTeYHOM KaHanu3auuu. KaHaim3almoHHy10
C€Th, HE3aBMCUMO OT €€ BEJIMYMHBI, MOXHO MPEJICTaBUTh KaK €CTECTBEHHYIO PEUYHYIO CUCTEMY, IJIe
MOBEPXHOCTHBIE BOJOCTOKM CJAMBAIOTCSI B HEOOJIbIIIME PyUYeiKU, KOTOPbIE, B CBOIO OUYepEb, BIIAAAIOT
B OoJiee KpymHble. [TocnenHue, coenMHssCh, 00pa3yoT HEOOBIIME PEUYIIKH, a 3aT€M 1 HACTOSIIIME
peku. [1pu BnageHnr 3TUX peK B MOPSI BOJIbl BOJOCTOKOB, PyUbeB 1 peuek 00pa3yroT ob11unii cTok. B
3aBMCUMMOCTH OT MacCIITa0OB paiioHa, Ha TEPPUTOPUM KOTOPOTO 00pa30BaJMCh CTOYHBIE BOJIbI, 3TOT
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pailoH OOBIYHO HA3bIBAIOT WIU 0ACCeUHOM ecmecmeeHH020 cmoka (111 TOBEPXHOCTHBIX CTOYHBIX
BOJl), WU bacceiiHom KaHaau3oearus (31ecCh IoJpasymMmeBaeTcsi COOp MpOU3BOJCTBEHHO-OBITOBBIX MU
JaxKe Y TOBEPXHOCTHBIX CTOUHBIX BO) B IIpeaesiax onpeAeJeHHOro palioHa 3acTpoiiku. B mocieagHem
cllyyae KOJIMYECTBO CTEKAIOIIMX BOJ TOXE 3aBUCUT OT pa3MEpOB TEPPUTOPUU pailoHa U OT
KOJINYECTBA BHITTAJAIOIINX OCAJIKOB.

Paznuuue Mexmy onMcCaHHOM PEeYHOM CUCTEMOM
M KaHAJIN3ALUOHHON CETHIO COCTOUT B TOM, YTO
KaHaJIM3alMOHHbIE KOJUIEKTOPBI B
MPOTUBOIIOJIIOXKHOCTh TTPOTOYHBIM BOZOEMAM
—— CKPBITHI IO 3eMJICil U MPOJIOKEHBI B OCHOBHOM
e monmnm““"ﬂﬁ‘;:ﬂ:""m BIOJb  YJIML  HAaceJeHHBIX IyHKTOB. O

CYLLIECTBOBAHMU TAKOW CHUCTEMBI HATIOMUHAIOT

JUIIb KPBIIIKKA CMOTPOBBIX KOJIOALEB WU

(Cmo'rpnnoi’t ROJI0ICIL

Bacceiin VJIUYHBIE OOXIACIIPUEMHUKU B cCllyyae OTBOJA
CCTCCTBCHHOTO CTORA
} aTMOC(EepHBIX BOJI.
s
7 ™ Cucrema KaHaJu3allMXU B 1EJOM TOMHUMO
” ~
,/ J A CaMOTEUYHBIX TPYyOOIIPOBOIOB OOBIYHO BKJIIOYAET
;’ ) U7 KaHAJIM3allMOHHbIE HACOCHBbIE CTAaHLMU C
N

HaIllOpHbIMU TDY6OHDOBOI[3MI/I I nmogadyu
CTOYHBLIX BOA HAa OYUCTKY M OYHUCTHBLIC CTaHIIMU.

!
'
I
|
: ‘ /A ! ITocne Toro, Kak cTouHast BoJa IpojeiaeT MyTh OT
4 ' o o
{ J ! ydyacTKa JKWJIOW 3acTpOMKM MO YJIUYHBIM
5 : z ,/ KaHaJU3alMOHHBIM KOJIJIEKTOpaM 10 OYMCTHBIX
‘\\ /" COOpYXXEHUI1, pacrojiaraéMbIX 110 BO3MOXKHOCTH B
- o
S oo HU3KON 4YacTU TEeppUTOPUM, OHA IOABEpracTcs
o, 7/
K Bonopasaen 00paboTKe, KOHEUHBLIM pe3yJbTaTOM KOTOpOU
; SIBJISIETCSI BOJA PEYHOTO KauecTBa (M0 HEKOTOPHIM
MoKa3aTeJsiM).

CHavaja Ha OYMCTHBIX COOPYXECHMSIX YHAISIOTCS TpyOble MPUMECH - IUIaBalolMe BEIIeCcTBa M
MpeaMeThl, HalpuMep, KYCOUKM JpPEeBECHUHBbl, TEKCTWJISI, OCTaTKM OBOIlIei U (PYKTOB,
CUHTETMYECKUX MaTEepUATIOB U T.II. DTO OCYIIECTBJSIETCS C MOMOIIBIO PEIIETOK, YCTaHABIMBAEMbIX
Ha ITyTH IBMKEHUS CTOUHBIX BOA. 3aTe€M M3 CTOUHBIX BOJ YAAJISIOT TSKEJIble MUHEPaIbHbIE IIPUMECH,
IJIaBHBIM 00pa3oM MECOK, KOTOPbIK MepeMelliaeTcsl BMECTE CO CTOUHBIMU BOJAMM /10 T€X Mop, MoKa
CKOpOCTb T€UEHHSI HACTOJBKO BeJIMKa, YTO TBEPAbIC MECUMHKU MOTYT YHOCUThCS BMECTE C BOIOIA.
[Ipu yMeHbIIIEHNM CKOPOCTU [0 OIpeAesIeHHBIX MPEaeoB OCealoT CHayajla KPYITHbBIE, a 3aTeM U
OoJiee MeJIKMe eCUMHKU. DTOT MPOLIecC JIErKO MPOCIeIUTh Ha MpruMepe pyubsi. Ha Tex yyacTkax, rie
OBICTpOE T€YEHUE, Ha JHE Pyubsl MOXKHO 3aMETUTh UCKIIOUUTEILHO KPYIHBIN rajedyHuk. [anee, mo
Mepe YMEHbBIIIEHUSI CKOPOCTH, Ha THE 00OHAPYKMBAIOTCS MEJIKKE TOJIBIIIN, 3aTeM IeCOK, a IIPX OUYeHb
MeIJICHHOM TeUeHMH Ha JHE OTJIaraeTcs TakxkKe WJl.

OunileHHbIE OT KPYMHBIX OTOPOCOB UM TeCKa CTOYHbIE BOABI COIEPKAT ellle O0JIbIIIOe KOJIUYECTBO
3arpsisHeHuii. HeoOXxoaumMo MMeTh JOCTAaTOYHO OOJbIIME pe3epByapbl WJIM KaHajbl, IpU
MpOoTeKaHUM 4Yepe3 KOTOpble B TeueHHEe 1-2 4YacoB Ha JHE 3TUX COOPYXKEHMH oOTjararmTcs
MPaKTUIECKU BCE CITIOCOOHBIE OCEIaTh YaCTHIIbI B3BEILIEHHBIX BELIECTB. Takue Mpoliecchbl IPOTEKalOT
B OTCTOMHMKAX pa3INYHbIX KOHCTPYKILIMIA, KOTOPbIE Ha3bIBAIOT MIEPBUYHBIMU.
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Heocesiuue 3arpA3HCHUA yAAJIAIOT Ha HOCJ'ICI[YIOH_[Cﬁ cTaagun OYMCTKMU. HaI/IJIy‘IH_II/Iﬁ PEIYJbTAT JAKOT
OMoJIorMYecKMe METOoAbl OYMCTKM. HarmsamHoe opeacTaBjIC€HMEC O HHUX Jal0T IMIPOLECChI
CaMOOUYMIICHUA BOAOEMOB U Pa3JIOKECHUA OPraHNMYCCKUX BCILICCTB B ITOYBEC, HAaCEJIEHHOM >KMBBIMU
OpraHM3MaMM.

Haxopsimasica B cTouHOl Boje B OOJBIIOM KOJMYECTBE OTMepIllas OopraHuyeckasi MaTepusl He
OCTaeTCsI B KMBOU IIPUpOIe HEM3MEHHOM. B pe3ynbrate mponcxoasimmx OMOJIOTMYECKUX IIPOLIECCOB
OHa TMojaBepraeTcsl pasyioxeHuto. [Ipy 3ToM opraHuMyeckue BeIleCTBa BOBJIEKAIOTCSI B IMPOILIECC
0OMeHa BEIIECTB XKUBbIX OPTaHM3MOB, MUILIEH AJIs1 KOTOPBIX OHM SIBISIIOTCSI. KOHEYHBIM TTPOAYKTOM
3THX IIPOLIECCOB pacliajia SIBJISIOTCA IPOCThie OpTaHMYeCKNUe M MUHEepajbHbIe BelllecTBa. BomHbie
pacTeHus IpeBpallaloT 3TU MPOCThie BEllleCTBA BHOBb B BBHICIIME COEAMHEHMSI. DTOT CUHTE3
BBITMOJTHSIETCS] PACTEHUSIMU, KOTOPbIE UCIOJIb3YIOT COJIHEUHBI CBET B KAUeCTBE MCTOYHMKA SHEPIUU.
Takum 06pa3oM, TIPOLIECCH paciiafga U CUHTE3a OMPEIe/IsTIOT KPYTOBOPOT OPTAaHMYECKUX BEIIECTB B
npupoze. buosornyeckue mpouecchl pacraga MMEOT OOJbIIoe 3HaueHUe, TaK KaK UMEHHO OHU
JiexKaT B OCHOBE TTPOLIECCOB OUMCTKU 3arpsI3HEHHBIX OPraHMYECKMMM BellleCTBAMU CTOUHBIX BOJI.

Ecnu crouHble BOABI OTBOASTCS B BOJOEM WJIM HACEJIEHHYIO >KMBBIMU OpraHM3MaMM IOYBY, TO
MIPOUCXOAUT TPOLIECC MUX €CTECTBEHHON OuuMCTKU. KuBBIE OpraHM3Mbl, OTBICKMBalollue cebe
MUTaHME B 3arpsI3HEHHBIX CTOYHBIX BOAaxX, UMEIOTCs MmoBceMecTHO. C yBelIMYeHUEM KOJMYeCTBa
MUTATEIbHBIX BEILIECTB UX YMCIIO OBICTPO BO3PACTAET, a MPY U3PACXOJO0BAHUM 3aM1aCOB MUTAHUSI OHU
otMupaloT. [TocKoabKY COPOC CTOYHBIX BOJI B BOAOEMBI TPOMCXOIUT PETYISIPHO, HAXOASIIMECS B HUX
MMKPOOPTaHU3MBbI Bceraa obecreyeHbl MUTaTeIbHbIMU BEleCTBAMM. 3arpsi3HEHUsI CTOUHBIX BOJ B
BOJIOEMAX B pe3yJibTaTe MHOTOOOpPa3HbIX (PU3NUECKUX, XUMUUYECKHUX U OMOJIOTUYECKUX MPOLIECCOB
MOJABEPraloTCs Pa3JIOKEHUIO0 U PACIIEIUICHUIO, TIOCJIe Yero YHOCSATCSI MOTOKOM BHM3 OT MecTa
BBIITYCKA CTOYHBIX BOJ, OJHOBPEMEHHO IIepeMEIIMBasICh U pa3daBissCh BOJOW BomoeMa.
[lepeuunciieHHbIe TIpolieCChl 00ECEUMBAOT B KOHEYHOM MTOre CAMOOYMILEHHUE BOJOEMa, KOTOPOe
MpeacTaBisieT co00i BO3BpaT BOIbI B €CTECTBEHHOE, MEPBOHAYAIbHOE COCTOSIHME, KOTOPOE ObLIO
HapylIeHO B pe3yJbTaTe cOpoca B Hee CTOUYHBIX BOJI, XOTs IMOJIHOTO BO3BpaTa B MEPBOHAYAILHOE
COCTOSIHUE M He mnpoucxoauT. I[lonHoe BOCCTAaHOBJIEHUE HE MOXET SBISATbCSI LEJIbIO
BOJIOXO3SIMICTBEHHBIX MEPOTIPUITUIA [Jd 3alllUThl BOAHBIX MCTOYHMKOB. 3agadya COCTOUT B
MojAepXXaHUU U YCWIEHUHU IPOIECCOB CaMOOUYMIIEHUs] BOAbl B Bomoemax. Ecim He momyckathb
3arpsi3HeHUS] BOJOEMOB CTOYHBIMY BOJIAMU BbIIIIE OMPEACTICHHBIX MPEIEI0B, TO YACTh PaOOTHI 11O UX
OYMCTKE MOXET ObITh 3aMEHEHA €CTECTBEHHBIMU TPOLIECCAMU CAMOOUYUIIICHUSI.

TexHnKa MCTNONIB3YET €CTECTBEHHBIE IPOIIECCHI, COBEPIIAIOIIMECS B
MPUPOJE, YCKOPSISI UX C TOMOIIBIO OMpPeAeJI€HHBIX BCIIOMOIaTe/IbHbIX
CpeACTB, MOBbIIAS UX 3(POEKTUBHOCTD UJIM B OIIPEEICHHOM CTeNeH
3aMeJIsIsl UX.

ITocne ouncTku M o6Ge33apakMBaHUsI CTOYHbIE BOAbI COpACHIBAIOT B
MPUPOJIHBIE BOIOEMbI UK OATKU.
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cTaHuns
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arOPOAHBIA KONNEKTOp K

Brinyck —— Hiokep

CxeMa KaHAJIM3aIMii HACEJIEHHOT0 MeCTa

Cxema 00IIeCTIIaBHOM CHCTEMBI KaHAIM3aUN
1 — yaimyHas ceTb; 2 — MOXKIENPUEMHUKH; 3 — IIABHbIN KOJLIEKTOP; 4 — JIMBHECIYCK;

5— JIJUBHEOTBO, 6 — HaropHas KaHaBa, 7 — 3aBojicKasl CeTh

CxeMbl TpacCUpPOBaHUSI YIMYHBIX CETel

a — o0beMITIONIA;

0 — MO MOHVKEHHOM
CTOpPOHE KBapTaya;
B — yepe3KBapTajabHasl;
1 — KBaprTabl;

2 — 1oMa



YupepuTenb 1 opraHmsaTop
Poccuiickoro HaLMOHANBHOTO KOHKYpCa
BOAHbIX MPOEKTOB CTOPLLEKNACCHUKOB —

1\

GBTOHOMHOSA HEKOMMEPYECKAA OpPraHusauums
«MHCTMT)’T KOHCONTHMHIA SKONMOMMYECKUX MPOEKTOB>.

KoHkypc BxopmT B «[lepeyeHb OnMmnmag M MHbIX KOHKYPCHBIX MEPOMPHSTIH,
Mo MTOram KOTOPbIX MPUCYX[AIOTCS MPEMMM ANIS MOBREPXKM TANAHTIMBOM
monogexn» Munncrepctsa obpasosanms u Haykn Poccuvickori Pegepauym B
PaMKaX MPMOPUTETHOIO HaLpoHasnbHoro npoekta «ObpaszosaHue.

VHCTUTYT KOHCANTMHIa 3KOM0rM4eckix NpoeKToB -
aBTOHOMHas HEKOMMepYeckas OpraHm13aLms, peanmsyoLas
NPUPOLA0OXPaHHbIE MPOEKTbI 1 MPOrpaMMbl B LIEMSAX
pacCLIVPEeHUS MEXCEKTOPANTIbHOIO, MEXPErnMoHabHOro U
MeX1yHapOAHOro COTPYAHNYEeCTBa ANs AOCTUXEHUS
YCTOVHYMBOrO Pa3BUTAS.

KoHTaKTb!:
WWW.eco-project.org
water-prize@mail.ru, eco.epci@gmail.com
Ten./dakc: 499 245-68-33
TenedoHbl: 499 246-48-32

903 144-30-19

495 589-65-22

N3paHo npn noppepxke NK «<POCBOAOKAHAJI»
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