«3arpsi3HeHre BOAHOU Cpeabl.»
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Beeoenue

B nHacrosimiee Bpemst mpobiaemMa 3arpsi3HeHUS BOAHOW CPEIbl SIBJISIETCS OUYeHb aKTyaIbHOM, T.K. cedvac JIFOIu
HA4YMHAIOT 3a0bIBaTh BCEM U3BECTHOE BBIPAXKEHHUE «BOJA — 3TO KU3HBY. be3 BOJIbI UEIIOBEK HE MOXKET MPOKUTh
0oJiee TpeX CYTOK, HO, JIa)Ke MOHUMAs BCIO BaAXKHOCTh POJIM BOJIbI B €r0 KU3HHU, OH BCE PABHO IIPOJI0JIKAET
HAHOCHUTH BPE/ BOAHBIM 00BEKTaM, O€3BO3BPATHO M3MEHSISI MX €CTECTBEHHBIN PEXUM COPOCAMU H OTXOJIAMHU.

OcHoOBHas Macca BOJ/Ibl COCPENOTOUCHA B OKeaHax, Mcnapsroniascs ¢ ero HoBepXHOCTH BO/A IA€T
’KUBUTEIIbHYIO BJary €CTECTBEHHBIM U MCKYCCTBEHHBIM dKOCHUCTEMaM Cylin. Yem Omxke palioH K OKeaHy, TeM
0oJblIIe TaM BhIMaaaeT ocaakoB. Cyliia MOCTOSHHO BO3BpaIIaeT BOAY OKeaHy, YacTh BOJIbI HCIIAPSETCs, YaCTh
coOupaeTcs peKaMu, B KOTOPHIC MTOCTYIIAIOT JI0KAEBbIC M CHEroBbIe BOJbl. OOMEH BiIaroi Mexay OKCaHOM U
cylien TpedyeT OueHb OOJBIITOr0o KOJUYECTBA YHEPTUM: Ha 3TO 3arpadnBaeTcs a0 1/3 Toro, yto 3emiis Moiaydaer
ot CoxHia.

[yt Boger B Onochepe 10 pa3BUTHS [TUBUIN3AIUNA ObUT paBHOBECHBIM, OKEaH MOJyYall OT PEK CTOJBKO BOJBI,
CKOJIBKO pacxoaoBall ipu e€ ucnapenuu. Ecian He MeHsuIcs KInMaT, TO He MeJeNTd PeKH U He CHIDKAJICS YPOBEHb
BOmbl B o03€pax. C pa3BUTHEM HWBWIM3AIMU OTOT MWK CTaj  HapymarkCcs, B pe3ybTare IOJIHBa
CENBbCKOXO3SMCTBEHHBIX -~ KYJIBTYP YBEIMYMIOCh HCHAPEHHE C CYIIH. Peku FOKHBIX padOHOB OOMENeIH,
3arps3HCHUE OKEAHOB W TOSIBIICHHE HA €T0 MOBEPXHOCTH HE(PTSIHOW IIEHKH YMEHBIIUIO KOJIWYECTBO BOIEI,
ucrapsemoit okeanoMm. Bcé aTo yxymiiiaet BogocHadkeHrue 0nocdepsl.

HpI/IHI/IMaH BO BHUMAHHEC TO 3HAYCHUC, KOTOPOC BOAa UMCCT JIA KUZHCACATCIbHOCTHU YCJIOBCKA M BCCTO JKUBOI'O
Ha 36MJI€, MBI MOKXEM YTBCPIKAATh, YTO BOJA - OAHO U3 CaMbIX JIPArOICHHBIX COKPOBUIIL HAallIeH TIJIaHETHI.




T'uopocghepa 3emnu

I'mapocdepa - BogHas cpesia, KOTOpasi BKIOYAEeT MOBEPXHOCTHBIC U NOJA3EMHbIE BO/IbI. [I0BEpXHOCTHBIE BOBI B
OCHOBHOM COCPEINO0TOUYEHBI B MUPOBOM OK€aHe, coaepkaiiem okoio 91% Bcelt Boasl Ha 3emie. [IoBepxHOCTH
MupoBoro okeaHa (akBaTopusi) coctanisier 361 MiaH/kM kBaapatHbix. OHa ipuMepHo B 2,04 paza QobIiie
IUIOLIAAM CYIIH — TePPUTOpUH, 3aHuMarouel 149 mitH/km kBaapaTHbiX. Eciiu pacnpeaenuts Bogy pOBHBIM
CJI0E€M, TO OHA MOKpoeT 3emito ToauHon B 3000 MeTpoB.

Boga B okeane (94%) u mox 3emiieit — coseHas. KomndaecTBo mpecHO Boabl COCTaBIsAET 6% 001ero oobema
BOJIbI Ha 3eMJie, MpuyeM O4eHb Maas ee 101 Bcero 0,36% umeeTcs B JIerKoIOCTYIMHbBIX 151 J0ObIYA MecTax.

B HacTosiee BpeMs 4eI0BEUCCTBO UCIIONB3YET 3,8 ThIC.KM KYOHUSCKUX BOJIBI €KETOHO, IIPUIEM MOKHO
YBEIIMYUTD MOTPEOICHHE MAaKCUMYM JI0 12 ThIC.KM KyOudeckux. [Ipu HEIHEITHUX TeMIIaX pocTa MOTpeOIeHus
BOJIbI 3TOTO XBaTUT Ha Onuxkaimue 25 — 35 neT. BeikaurBaHWe TPYHTOBBIX BOJ] IPUBOAUT K OCEIAHUIO TIOUBBI U
3naHuiil (B Mexuko u baHTrkoke) v MOHMKEHHUIO YPOBHEHN MOJI3EMHBIX BOJI HA IECATKA METPOB (B MaHuie).

Kaxx b1t sxxutens 3eMiau B cpeaHeM noTpediser 650 M kyouueckux Boabl B rof (1780 nutpoB B cyTku). OgHaKO
JUTSl YJIOBIETBOPEHUS (PU3HMOIOTMUECKUX IOTPEOHOCTEN JOCTATOYHO 2,5 IUTpa B I€HbB, T.€. OKOJIO0 1 M
KyOHueckoro B roji. bojbIioe KoInyecTBO BOIbI TPeOyeTCs CeIbCKOMY X03MCTBY (69%) raBHBIM 00pa3oM Jist
opoiuenusi; 23% Boabl HOTPEOIIAET MPOMBIIIEHHOCTD; 6% pacxoayeTcs B ObITY.

C ydetoM moTpeOHOCTH BOJbI JJisi HPOMBIIIIEHHOCTH M CEITBCKOTO X035HCTBa pacXo/l BOJbI B HAIIICH CTPAHE OT
125 1o 350 nutpoB B cyTkH Ha ueioBeka ( Cankr — [lerepOypre 450 autpos, a B Mockse 380 nUTpOB).

B pa3Buthix cTpaHax Ha Kaxaoro xutens npuxoautcs 200 — 300 1utpoB Boasl B CyTKH, B ropoaax — 400 — 500,
Hato — Mopke — 6omee 1000, [Mapmke — 500, JTorzoue — 300 1. B To xe Bpems 60% CyIIn He HMeeT
JIOCTATOYHOTO KOJTMYECTBA IPECHOM BOABI. YeTBepTas 4acTh yejaoBeuecTna (mpumMepHo 1,5 Miapn) omryimaer ee
HEJ0CTATOK, a emie S00 MJIH cTpajaroT OT HeI0CTaTKa U IJI0XOro KauyeCTBa MUTHEBOW BOJIbI, YTO MPUBOIUT K
KHIIIEIHBIM 3a00JICBaHHSIM.



Kauecmeo numuveeoit 600bvit

Bceemupnas Opranuzainus 3apaBooxpaHeHus nmpeaynpexiaaet, yto 80% 3ab0s1eBaHU Ha TUTAHETE BHI3BAHbI
noTpebiieHueM HEKauyeCTBEHHON MUTHEBOM BOJIbI.

B Poccnu kakaas nsarast mpo6a BOAOIPOBOJHOMN BOJbI HE COOTBETCTBYET CAHUTAPHO — XUMUUYECKUM HOpMaM, Kaxzas
BOCbMasi — MUKpOOHOI0ru4eckuM, a 90% nuTheBoi Bobl B CTpaHE HE COOTBETCTBYET PEKOMEH 1yEMbIM
CaHUTAPHBIM HOPMaM, XUMUYECKUM U MUKPOOUOJIOTMYECKUM CTaHapTaM. DTy BoAy ucnoiabzyer 70% ropoaos u
HACEJIEHHBIX ITyHKTOB. boJjiblie Bcero HaM NOPTUT KU3Hb XJIOP, UCTIONIb3yEeMbIN I 1€3UH(PEKIMH BOAbL. XOTS B
Hayajie OH CIacaeT OT MH(PEKLMA, OHAKO TIOTOM €ro TPOU3BOIHbIE HAYMHAKOT MEUICHHO YOUBATh HAC, TaK KaK
0071a/1af0T KaHIIEPOTeHHBIM () (PEKTOM, BIUSIOT HA HACJICICTBECHHOCTb.

[lepen ynorpebrieHreM BOAONPOBOAHYIO BOY Hai0 ouuiarh. [[js1 0CBoOOKIEHNS OT XJI0pa BOMLY IEeJIeCO00pa3HO
OTCTAaMBATh (OT HECKOJIBKUX YaCOB JI0 CYTOK). st 0CBOOOXKAEHUS OT MEKPOOOB U XJI0Opa BOAY HEOOXOIUMO
KATSITUTH He Oosiee 1 — 3 MuHyT. CHIpYIO BOJy MOXKHO IUTH TOJIBKO B KpaWHUX ciydasx. HexxemareabHo
MCTIOJIb30BATh IS IIPUTOTOBJICHUS TTHIIUA TOPSYIYIO BOJOTPOBOIHYIO BOMY: TOpsidasi BOJa XUMHUUYECKHU Ooee
arpecCHUBHA.

[Tocnennee BpeMs sl JOOUYMCTKH BOJbI CTAIM UCIOJIB30BATHCA pa3InyHble ObITOBbIE PUIBTPHL. PUIBTP JOJHKEH
YAQISATH MUKPOOBI, XJIOp U €r0 MPOU3BOIHBIE, TSKENbIE METAIIbI, HE(PTENPOAYKThI, HUTPAThl U HUTPUTHI,
nectulnibl. OJHAKO OMACHO ¥ BTOPUYHOE 3arpsi3HEHHE BOAbl MUKPOOPTraHU3MaMM, OCEBIINMU Ha caMOM (UIIBTPE.




Juarpamma Nel. JlocTyn K YMCTOM BOJE TOPOICKOTO HACEIICHHUS

Hacenernue
B MMAH. YenoBekKk
600
500
400
300
200
100
0
Apas. AdprKa Hsi. Nnatun. Az 1
roc-ea KHryor Azua AmMepuka OkeaHus
Caxapel M CTPaHkl
Kapuic.
SaccerHa
JAunarpamma Ne2.J/locTyn K YHCTOM BOJE CEJIbCKOTO HACEIICHUS
Hacenenue
E MAH. YENOBEeK
B He vmewoT noctyn 1200
1000
B vcior noctyn 800
600
400
200
0
Apas. Adcpurka Hsk. NaTuH. Az1a 1
roc-ea KHryoTt AzS AMEpUKa OkeaHus
Caxapbl W CTPpaHEe
Kapusc.

SacceriHa



Ocnoenble nymu 3a2pa3HeHUs

bakTrepuanbHOe 1
OHOJIOTHYECKOE
3arpsA3HCHHE

Mexaaunueckoe
3arpsA3HEHUE

cuopocghepur

3arpsiz3HeHHE HEPTHIO
U He(TenpoyKTaMu

A

3arpsi3HEHUE
CTOYHBIMH BOAAMU

A

OCHOBHBIE TTyTH

Teruiosoe
3arpsi3HEHUE

3arpsi3HEHUE
3arpA3SHCHUA - TSKETBIMU
ruapocdepbl MeTaslIaMu
3arpsi3HEHUE KUCIOTHBIMU
PannoaxkTusHoe JOXKIAMH

3arpsA3HCHHUC




1. 3arpsisHeHue HeQThIO U HedTenpogyKTaMu. [IpUBOAUT K MOSBICHUIO HEPTIHBIX MSITEH, YTO 3aTPYAHSICT
rporiecchl (hOTOCHHTE3a B BOJC M3-3a MPECKPAIICHUS JOCTYIIa COJIHEUHBIX JIydeH, a TAaK)Ke BhI3BIBAET THOEIb PACTCHUM
1 KuBOTHBIX. Kaxkaas ToHHa He(TH co3MaeT HEPTAHYIO TUICHKY Ha TUIOmaau 10 12 KM KBaipaTHBIX.
BoccTranoBneHue nopaxeHHbIX dKocucTeM 3anumaet 10 — 15 jer;

2. 3arpsi3HeHHe CTOYHBIMH BOJaMH B pe3y/ibTaTe NPOMBbIIIJIEHHOI0 NPOU3BOICTBA, MUHEPAJLHBIMU U
OpPraHuYecKMMH yI00peHUusIMU B pe3yJIbTaTe CelbCKOX03SIiCTBEHHOI0 NIPOU3BOACTBA, 4 TAKKEe KOMMYHAJIBHO —
OBITOBBIMH CTOKAMMU. BeneT k 3BTpoduKauu BoOJOEMOB — 00OTAIICHUIO UX MUTATEIbHBIMHI BEIECTBAMH,
IPUBOSALIUM K YpE3MEPHOMY PA3BUTHIO BOJOPOCIEH U rMOeNId JPYruX SKOCUCTEM BOJIOEMOB C HEMIPOTOYHOU BOAOM
(03ep ¥ Mpya0B), @ UHOTAA K 3a001a4UBaHUI0 MECHOCTH;

3.  3arpsi3HeHHe TsaKeJbIMH MeTa/Lu1aMu. Hapyiaer )xu3He1eaTebHOCTh BOJHBIX OPraHU3MOB U YEJIOBEKa;

4.  3arpsi3HeHHe KUCJOTHBIMU A0KAAMU. [IpUBOIUT K 3aKMCICHUIO BOTOEMOB U THOETH SKOCUCTEM;

5. PaauoaxTuBHOe 3arpsizHeHue. CBs3aHO O COPOCOM pajIMOAKTUBHBIX OTXO/OB;

6. TennoBoe 3arpszHenue. Bri3piBaetcs copocom B Bomoemsbl moaorpetbix Bog TOC u ASC. Ilpusogut k
MAaCCOBOMY Pa3BUTHUIO CHUHE — 3€JIEHBIX BOJIOPOCIIEH, TaK HA3bIBAEMOMY I[BETEHHIO BOJAbI, YMEHBIICHUIO KOJIMYECTBA
KHCJIOPOJIa K OTPHUIATENBHO BIHAET Ha (hopy U (ayHYy BOJOEMOB;

7. Mexanuueckoe 3arpsisHeHue. [ToBbIIacT coaepxaHne MEXaHUUYECCKUX MIPUMECEN;

8. bakTepuajbHOe U OMOJOTHYECKOe 3arpsi3HeHue. CBs3aHO C pa3HbIMU MATOT€HHBIMU OpraHU3MaMu, rpudamu
1 BOJOPOCIISIMH.

MrupoBoe xo3siicTBO cOpackiBaeT B rof 1500 kM KyOUUeCKUX CTOYHBIX BOJI PA3HOW CTENEHU OYUCTKH, KOTOPHIS
TpeOyroT 50 — 100 — KpaTHOTO pazdaBIeHUS IS IPUIAHUS UM €CTSCBEHHBIX CBOMCTB U JadbHEUIIIEr0 OYHILCHUS B
onocdepe. [Ipu 3TOM HE YUUTHIBAIOTCS BOABI CEIHCKOXO3SIMCTBEHHBIX ITPOU3BOICTB. MUpOBOIi peuHo ctok (37,5 —
45 THIC.KM KyOMYECKHX B TOMl) HEMOCTATOYEH /I HEOOXOAMMOTO pa30aBiIeHUs] CTOYHBIX BOJ. Takum oOpa3zom, B
pe3yabTaTe MPOMBIIIUICHHON JAESTEIHHOCTH MPECHAs BOja mepectayia ObITh BO30OHOBISIEMBIM PECYPCOM.
Paccmotprim nocinenoBarenbHO 3arpsA3HEHUE OKEAHOB, MOPEU, PEK U 03€P, a TAKKE METO/Ibl OUCTKU CTOYHBIX

BOJI.



Hcmounuku 3az2pazHenuss n06epxXHoOCMHBIX
U NOO3ECMHBIX 600

Iloa 3arps3HEeHNEM TOBEPXHOCTHBIX U MOA3EMHBIX BOJ TOHUMAIOT JIF0ObIe N3MEHEHUS (PU3UUECKUX, XUMUYECKUX U
OMOJIOTMYECKUX CBOWCTB BOJIBI B BOJOEMaX B CBS3M CO COPAChIBAHUEM B HUX KUAKUX, TBEPIBIX U ra3000pa3HbIX
BEIIECTB, KOTOPbIE MPUYUHSIIOT UM MOTYT CO3/1aTh HEYA00CTBA, Jiesias BOAY NaHHBIX BOJOEMOB OMACHOM s
UCIOJIB30BaHMsI, HAHOCS YIIEpO HAPOJHOMY XO3SIICTBY, 310POBbIO U O€30MaCHOCTH HACETICHHUS.

HC ITOBCPXHOCTHBIX U IMMOA3CH

Y Y

iI/IMI/IIIeCK! OaKTEPUAITBHO TEIUIOBOE
QJIOTHUYECKOE

Mexanuyeckoe - TIOBBIIIEHNUE COACPKAHUS MEXaHUYECKUX ITPUMECEN, CBOMCTBEHHOE B OCHOBHOM ITOBEPXHOCTHBIM
BUJIaM 3arpsi3HEHUI;

Xumuyeckoe - HaJIM4Khe B BOJE OPraHMYE€CKUX M HEOPraHMYECKUX BEIIECTB TOKCHMYECKOTO W HETOKCUYECKOIO
JICHICTBUS,

bakmepuanpbuoe U _Ouono2uyeckoe - HaJu4he B BOJAE Pa3HOOOPa3HBIX MHUKPOOPTaHU3MOB, TPHOOB M MEIKUX
BOJIOPOCIIEH;
PAoUQaKmusHoe - IPUCyTCTBUE PAIMOAKTUBHBIX BENIECTB B TOBEPXHOCTHBIX WJIU MOA3EMHBIX BOAAX;

menjiosoe - BBIITYCK B BOJOEMbI MOAOTPETHIX BOJ TEIIOBBIX U aTOMHBIX JC.



OCHOBHBIE UICTOYHUKH 3arpsI3HEHHS TIOBEPXHOCTHBIX
Y OJI3€MHBIX BOJI

Y Y

Hedrexumuueckas EILTI0NI03HO-0yMaKHas
POMBIIIJIEHHOCTh MPOMBIIIIEHHOCTh

OCHOBHBIMH MCTOYHHMKAMU 3arpsi3HEHUSI W 3aCOPEHUSI BOJOEMOB SIBJIETCS HEJIOCTATOUHO OYMUIIICHHBIE CTOYHBIE
BOJIbl TIPOMBIIIJIEHHBIX W KOMMYHAJIbHBIX HPEANPUSTUAN, KPYIMHBIX KUBOTHOBOAUYECKUX KOMIUIEKCOB, OTXOMbI
MIPOU3BOJNICTBA TMpU  pa3pabOTKe pYIHBIX MCKOMAEMBIX;  BOJABI IIAXT, PYIHHUKOB, O0pabOTKE # CIUIaBe
JIeCOMaTepuanoB; COPOCHl BOJHOTO W >KEJIE3HOJAOPOKHOTO TPAHCIOPTA; OTXOAbI TEPBUYHON OOpabOTKM JIbHA,
NECTUIUABL U T.JI. 3arps3HSIONINE BEUIECTBA, HOMAaaas B MPUPOAHBIE BOJOEMBI, MPUBOAAT K Kauye€CTBEHHBIM
U3MCHCHHSIM BOJIbI, KOTOPhIE B OCHOBHOM MPOSIBJISIFOTCS B U3MEHEHUH (PU3WYECKUX CBOMCTB BOJBI, B YaCTHOCTH,
MOSIBJIEHWE HETPUSITHBIX 3aIlaXxoB, MPUBKYCOB W T.J.); B U3BMEHEHUU XMMUYECKOrO COCTaBa BOJbI, B YAaCTHOCTH,
MOSIBJIEHWE B HEW BPE/THBIX BEUIECTB, B HAIMYMHY [JIABAIOUIAX BEIIECTB HA MOBEPXHOCTH BO/bl U OTKJIAJIIBAHUH UX
Ha JTHE BOJIOEMOB.

He(l)TI) H He(l)TCHpO,HYKTLI Ha COBPECMCHHOM 3TalIC ABJIAIOTCA OCHOBHBIMH 3aI'PASHUTCIIIMU BHYTPCHHUX BOAOCMOB,
BOI U Mopeﬁ. HOHaIlaH B BOAOCMEBI, OHHU CO3AAaI0T PA3HBLIC (bOpMI)I 3ArPASHCHUS: TINIABAOITYH0 Ha BOJC HC(I)TSIHYIO
IIJIICHKY, pPaCTBOPCHHLIC B BOAC HG(i)TGHpOIIYKTBI nu ap. HpH 9TOM U3MCHJCTCA 3allaX, BKYC, OKpaCKa, IOBCPXHOCTHOC
HAaTAKCHHUC, BA3KOCTb BOAbI, YMCHLIIACTCA KOJIHWYCCTBO KHCIIOPOHQ, ITOABJIAIOTCA BPCAHBIC OPraHUYCCKHEC
BCIICCTBA, BOJIa HpI/IO6p€Ta€T TOKCUYECKHME CBOMCTBA U MMpCaACTaBJEICT YI'PO3Y HE TOJIBKO AJIA YCJIOBCKA.

Ha xu3Hp HaceneHus BOAOEMOB NaryOHO BIIUSIIOT CTOYHBIE BOJBI LEUIIOJIO3HO-OYMaKHON MPOMBILIJIEHHOCTH.
OkucieHUE APEBECHOM MACCHl COMPOBOXKIAETCS IOITIOIICHUEM 3HAUYUTEIBHOTO KOJMYECTBA KHCIOPOJAA, YTO
NPUBOJUT K TMOENIW MKPBI, MAJIbKOB M B3pOCHbIX pbl0. BollOKHA U JApyrue HepacTBOPUMBIE BEIIECTBA 3aCOPSIOT
BOJlY M YXyILIAIOT €€ (PU3HKO-XUMHUYECKHNE CBOMCTRA.
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Poct HaceneHus, paclIMpeHNE CTapbIX M BOSHUKHOBEHUE HOBBIX TOPOJAOB 3HAYUTEIBHO YBEIUYUIU IIOCTYIUICHUE
OBITOBBIX CTOKOB BO BHYTPEHHHME BOAOEMBbl. OTH CTOKM CTajJd HMCTOYHUMKOM 3arpsi3HEHUS peK U  03ep
00JIE3HETBOPHBIMU = OAKTEPUSAMU U TeIbMUHTaMH. B eile OosbIIeH CTENEeHU 3arpsA3HAI0T BOJOEMbl MOIOIINE
CUHTETUUYECKHUE CPEACTBA, IIUPOKO MCIONb3yeMble B ObITy. OHM HaXxoAST IIMPOKOE -~ MNPUMEHEHHE TaKkKe B
IIPOMBIIINIEHHOCTU U CEJIBCKOM X03sicTBe. ComeprKaniecss B HUX XMMUYECKHAE BEIECTBA, IMOCTYNAsl CO CTOYHBIMHU
BOJAMH B PEKH M 03€pa, OKA3bIBAIOT 3HAYMTEIbHOE BIMSAHNE Ha OMOJOTMYECKUN U (PU3NUECKUN PEXKUM BOAOEMOB. B
pe3yabTaTe CHUXKAETCS CHOCOOHOCTh BOJA K HACBIMICHHUIO KUCIOPOJOM, IMapalu3yeTcsl AESITeNbHOCTh OaKTepui,
MUHEPAJIA3YIONIUX OpraHNYeCKUe BEILECTBA.

Crounble BOJBI, COAEPKAIINE PACTHUTEIbHBIC BOJIOKHA, )KMBOTHBIE M PACTUTENBHBIC XKUPHI, (DEKaTbHYIO Maccy,
OCTAaTKH TIJIOAOB U OBOIIEH, OTXOABl KOXXCBEHHOW M IEJUTION03HO-OyMakKHOM MPOMBIIIJICHHOCTH, CaXapHbIX U
IIMBOBAPEHHBIX 3aBOJOB, NMPEANPUATHA MICOMOJIOYHON, KOHCEPBHOW W KOHIUTEPCKON IPOMBILUIEHHOCTH, SIBJISIFOTCS
IIPUYMHON OPraHWYECKUX 3arpsA3HEHNNA BOJOEMOB.
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IIponuknoeeHue 3a2pA3HAIOUUX
geuiecme ¢ Kpy2o8opomnt 600l
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Tpu BaxHBIX CTaIUMU KPYroBOpoTa BoAbl: ucnapeHue (A), konaencanus (b) u armocdepusie ocanku (B).(puc. 1)

l.

2,

o

10.

11.

12.
162
14.
15.

16.

Pa,ZII/IOElKTI/IBHLIG YaCTHUIbI, ITbUJIb U T'a3bI IIOCTYIIAKOT U3 aTMOC(l)epI)I BMCCTC CO CHCTOM, BhEIIIaJalOIMMM 1
HaKaIlITUBAOIIMUMCS B BBICOKOTOPbAX.

Tansie 1€THUKOBBIE BOABI C PACTBOPEHHBIMU 3arPSA3HAIOIIMMI BEIECTBAMU CTEKAIOT BHU3 C BBICOKOTOpPHUI,
(bopMHUpysl KCTOKK PEK, KOTOPhIE HA CBOEM IYTH K MOPIO YBJIEKAIOT YaCTUIIbl TPYHTA U TOPHBIX IOPOJ, Pa3MbIBas
IIOBEPXHOCTH, IO KOTOPBIM OHU TEKYT.

BOI[BI COZCPIKAT KNUCIIOTHI U IPYTUC HCOPIraHNYCCKHUC BCIIICCTBA.

BripyOKka jiecoB clIOCOOCTBYET pa3BUTHIO 3p03un. MHOTHE 3arps3HSIONINE BEIIECTBA COPACHIBAIOTCS B PEKU
NPEANPUATHSIMHA HEIJUTIOII03HO-0YMaKHOU MTPOMBIIINIEHHOCTH, HA KOTOPBIX 00pa0daThIBACTCs IPEBECHHA.

I[O)KI[GBBIC BOJBbI BBIMBIBAIOT XUMHUYCCKHUEC BCIICCTBA U3 IOYBEI X Pa3jiararouxcs paCTCHHﬁ, TPaHCIIOPTUPYIOT
HNX B TPYHTOBBIC BOJBI, 4 TAKKC CMbIBAKOT CO CKJIOHOB B PCKHU ITOYBECHHO-ITPYHTOBBIC YaCTHUIIBI.

HpOMBIIlIJIeHHBIe raspl IIoragaaroT B aTMOC(l)epy, a 0TTya BMCCTC C NOXKJACM HJIN CHCTOM — Ha 3CMJTIO.
HpOMBIIHJ'IeHHBIe CTOKHU IIOCTYITIAOT HCIIOCPCIACTBCHHO B PCKH.

Oprannyeckue BElIeCTBa, PACTBOPCHHBIC B BOAAX, TIOCTYIIAIOT B PEKH.
OnbutMBaHUE MOJIEH NEeCTUITUAAMU 3arPA3HCT BO3AYIIHYIO U BOJHYIO CPELY.

KOpOBI/II\/'I HaBO3 U APYTUC OCTATKH KUBOTHOI'O ITPOUCXOXKICHUA — OCHOBHBIC 3aIPA3HHUTCIIN MCCT OOJIBIIINX
CKOIIJICHMH >KUBOTHBIX Ha HaCT6I/IIHaX M CKOTHBIX JBOpPAx.

HpI/I OTKAYKC IIPECHBIX I'PYHTOBBIX BOA MOMKCT HpOHBOfITPI 34COJICHUC B PC3YJIbTATC ITIOATATHUBAHUA K UX 3CPKAITY
MUHCPAJIN30BAHHBIX BOJ U3 MOPCKHX OacCelHOB.

Mertan npoayuupyeTcs 6aKTepUsiMU Kak B €CTECTBEHHBIX 00JIOTaX, TaK U B CTOSYUX BOJOEMAX MPHU U30BITKE
OPraHUYECKUX 3arpsI3HUTENCH AaHTPOIOTE€HHOTO FeHEe3HnCa.

TenmoBoe 3arpsA3HCHHUC PCK IPOUCXOAUT U3-3d IOCTYIVICHUA OT BHGKTpOCTaHHI/Iﬁ HarpCThIX BOI.
Fopona ABIEIOTCA NCTOYHUKAMU PAa3HBIX OTXOAO0B, BKIIIOYAA KaK OPraHUYICCKHUC, TAK U HCOPIraHUYCCKHC.
BrixionHEIe Ta3bl ABUTrATEIICH BHYTPCHHCTO CTOpaHUA — OCHOBHBIC UCTOYHHUKH 3arpsA3HCHUS BOSI[YHJHOf/'I CpCABI.

KpymnHbie TpeAMETHl U 9aCTHIIBI YIAISAIOTCS U3 KOMMYHAJIbHO-OBITOBBIX CTOYHBIX BOJl HA CTAHITUSAX
MpenBapuTeIbHON 04UCTKH. OT MHOTHX BEIIECTB, MOCTYNAIONIUX C MPOMBIIICHHBIMUA CTOKAMHU, HEBO3MOXKHO
n30aBUTHCA.

PaznuBel He(i)TI/I OT MOPCKHUX HG(i)TSIHI)IX CKBA’KUH U U3 TAHKCPOB 3aIrpA3HAIOT BOAbI U IIJISIKH. 13



3azpazuenue Mupoeozo okeana

EsxxerogHo B MupoBoil okean nomnajgaer 6onee 10 mutH T Hedtr 1 10 20% MupoBoro okeaHa y»e HOKpPbITHI

He(TIHOM TIeHKOW. B mepByro ouepeb 3TO CBSI3aHO C T€M, YTO J0ObMa HeTH U ra3a B OKeaHaX U MOPAX CTajia
BXHEHIITIM KOMITOHEHTOM He(dTerazoBoro komiiekca.B 1993 rony B okeane 106wiTo 850 mitH T HedTH (TTOUTH
30% mupoBoit 100b1ur). B Mupe npoOypeno okoio 2500 ckBaxkuH, 3 Hux 800 — B CIIIA, 540 — B FOro —

Bocrounoit Azun, 400 — B CeBeprom mMope, 150 — B [lepcuackom 3amuBe. ITa Macca CKBaXUH MpOOypeHa Ha
rryouHax 10 900 MeTpoB.

3arpszaenrie MupoBoro okeana BOAHBIM TPAHCIIOPTOM IMPOUCXOIUT MO JBYM KaHAJIaM: BO — MEPBbIX, MOPCKUE U
PEYHbIE Cy/la 3arpsA3HAIOT €€ OTXOIaMMU, MOJIy4aeMbIMU B PE3yJIbTaTe SKCIUTyaTallMOHHON JACSITEIbHOCTH, U, BO —
BTOPBIX, BEHIOpOCAMHU B CTydae aBapuii, TOKCUYHBIX IPY30B, 00JbIICH YacThio HeTH U HEDTEMPOTYKTOB.
DHepreTuyeckne YCTaHOBKH CYZIOB (B OCHOBHOM JM3€JIbHBIE IBUTATEIN ) MOCTOSIHHO 3arps3HsIOT arMocdepy,
OTKYJ1a TOKCUYHbIE BEIIECTBA YACTUYHO WM IMOYTH MOJHOCTHIO TOMAIal0T B BOABI PEK, MOPEW U OKECAHOB.

HedTb 1 HeQTenpoayKThl SBISIOTCS INIABHBIMU 3arpsi3HUTENSIMU BOAHOTO OacceiiHa. Ha Tankepax, nepeBo3siiux

HE(TH U ee MPOU3BOIHBIE, MEpe] KaXKI0M 0YepeIHOM 3arpy3KoH, Kak MPaBUil0, MPOMbBIBAIOTCS €MKOCTH (TaHKH) JIJIs

yAaJIeHUsT OCTaTKOB paHee MEepeBe3eHHOTO rpy3a. [IpoMbiBouHas BOMA, a ¢ HEHM M OCTAaTKHU Ipy3a OOBIYHO
cOpaceiBarorcs 3a 60pt. Kpome Toro, nocie goctaBku He()Terpy30B B IOPThI HA3HAYESHUSI TAHKEPHI YaIlle BCETO
HAIPaBJISIOTCS K MYHKTY HOBOM MOrpy3ku 0e3 rpy3a. B sToM ciyuae s obecriedeHus: Haiiexaniend ocajgku u
0€30ITacCHOCTH IJIaBaHMsI TAHKH Cy[Ha HAMOIHAIOTCS OaIJIacCTHOM BOJOW. JTa BoJa 3arpsA3HICTCS He(PTAHBIMA
OCTaTKaMHu, a mepeJ Norpy3koil HeTu U He(TENPOAYKTOB BEUTHBAETCS B Mope. 3 obmiero rpyzoo0opora
MHPOBOTO MOpCKoro (hota B HacTosuiee BpeMsa 49% nanet Ha HeThb U ee mpou3BoaHbIe. Exxeronno okono 6000
TaHKEPOB MEXAYHAPOIHBIX (DI0THIIMI TpaHcnopTupytoT 3,5 muipa ToHH Hedtu (2000 r). ITo mepe pocra
MEePEBO30K HEPTErpy30B U aBapusiX Bce 0OJbIlIee KOJIMYECTBO He(DTH CTajlo MOMaaaTh B OKeaH.

ITo marnabiM 1988 Bo Bce Mopst Mupa ObuTO cOporieHo mpuMepHo 20 miipa TOHH Mmycopa. B ogHo Tonbko CeBepHoe
Mope Ob110 coporeHo 98 000 T oTOpoCoB.
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OPI, benwrus, l'omtanans, Aurius copackiBatoT B CeBepHOE MOPE sIZIOBUThIE KUCIOTHI, B OCHOBHOM 18 —20%

CEPHOI KHUCIIOTHI, TSAXKEIbIE METAIIIbl B TPYHTE U OCAJKaX CTOUYHBIX BOJI, COAEPIKAUIUX MBIIIbSIK U PTYTh, & TAKKE
YIJIEBOAOPO/IbI, B TOM YKciie sA0BUThINA TuOKCHUH (1987 ). K TskenbiM MeTallsiaM OTHOCUTCS Psili SJIEMEHTOB,
IITUPOKO MPUMEHSEMbIC B IPOMBIIIIEHHOCTH: TIUHK, CBUHEI, XPOM, MeJlb, HUKEJIb, KOOAIET U J1p. [Ipu monaganmu B
OpraHu3M OOJBITUHCTBO METAIIOB OYEHBb TPYIHO BHIBOJSATCS, UMEIOT CBOMCTBO TIOCTOSIHHO HAKATUTUBATHCS B TKAHAX
pa3HbIX OPraHoOB, U NP MOBBIIICHUH OMPEACICHHON TOPOroBOM KOHIIEHTPALIMKN HACTYHAET PE3KOE OTPABICHUE
OpraHu3ma.

Tpu pexu, Bnagatourue B8 CeBepHoe Mope, - PeitH, Maac u Dnb0a — €KerogHo NpUHOCKIN 28 MITH TOHH LIUHKAa,
moutu 11 Thic. T cBuHIA, 5600 T Menu, a Takke 950 T MblIbsiKa, kKaamus, pryTd U 150 Teic. T HedTH, 100 THIC. T
dbocdaroB u naxke paIoOaKTUBHBIE OTXObL B Pa3HbIX KonnuecTBax (Hanubie Ha 1996 1.). C cyn0B €XKerogHo
cOpaceiBaioch 145 MilH T OOBIYHOTO Mycopa. AHIIHS cOpackiBaia 5 MIH T KaHAIM3AIMOHHBIX CTOKOB B TOJI.

B pesynbrare noosun HedTH U3 TPYOOTPOBOAOB, CBA3BIBAIOMIUX HEPTIHBIE TIATPOPMBI C MATEPUKOM, KaXKIbINA IO
B MOpe BbITeKasio 0koJi0 30 ThIC. T HedTenpoayKToB. ITociencTBust 3TOro 3arpsi3HEHUST HETPYAHO BUAETh. LlenbIit
P BUAOB, KOTOPbIE HEKOraa ooutanu B CeBEpHOM MOpE, B TOM YHCIIE JJOCOCh, OCETP, YCTPHULIbI, CKaThl U MUKIIA,
IIPOCTO — HANIPOCTO UCYE3IU. | MOHYT TIOJIEHH, APYTUe OOMTATEeNd 3TOr0 MOPSl HEPEAKO CTPAJAIOT OT
UH()EKIUMOHHBIX 3200JI€BaHUN KOKHU, UMEIOT Je(hOPMHUPOBAHHBIN CKEJIET U 3JI0KAY€CTBEHHBIE OMyX0oJu. [ noHer
NTULA, TUTAOASACA PHIOOH WIIM OTpaBUBLIAsACS MOPCKOM Boa0M. Halmtonanock BeTeHUE SI0BUTHIX BOIOPOCIIEH,
KOTOPOE MPUBENO K YMEHBLIECHUIO PHIOHBIX 3amacoB. (1988 r.).

B bantuiickom Mope B Teuenue 1989 1. morubnu 17 thic. TioneHei. [IpoBeneHHble nccnea0BaHus MOKa3ain, YTO
TKaHM MMOTUOINX JKUBOTHBIX OyKBaJbHO MPOMUTAHBI PTYTHIO, KOTOpas ToIaiaja B UX OpraHu3M U3 BOMbI. bruonorn
CUMTAIOT, YTO 3arpsi3HEHUE BOABI IPUBEIIO K PE3KOMY OCJIa0ICHUI0 MUMMYHHON CHCTEMbI OOUTATEIe MOpS U UX
ru0eny OT BUPYCHBIX 3a00JICBaHMI.

Kpymnnsie paznuBbl HedTEMPOAYKTOB (THICSYM TOHH) MpoucxoasiT B Bocrounoit bantuke 1 pa3 B 3 — 5 ner, Menkue
(IecSTKU TOHH) — ekeMecsiuHO. KpymHbIN pa3iuB MopaXkaeT 3KOCUCTEMbl HAa aKBATOPUU B HECKOJIBKO ThICSIY
TeKTapOB, MEJKHI — B HECKOJIBKO JIECSTKOB TeKTapoB. bantuiickoMy Mopto, iposinBy Ckareppak, Mpinanackomy
MOPIO YIPOXKAIOT BEIOPOCHI UIIPUTA — XUMUYECKOTO OTPABIISAIONIEro BEUIECTBA, CO3IaHHOTO B [ epManun B rojibl
Bropoii MmupoBoii Botinb! 1 3aTorsieHHoro CIIIA, Benukoopuranueit u CCCP B 40 — e rogst XX Beka. CBon
xummnueckue 6oenpurnacel CCCP tonui B ceBepHbIX Mopsax U Ha JlansHeM Boctoke, BenukoOputanus — B
Wpnanackom Mope.
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[Tpoucxonut 3arpsizHeHus: Aapuarudeckoro u CpeanzemHoro mopeit. Tonbko yepes peky I1o B A npuatudeckoe
MOPE C MPOMBITIUICHHBIX MPEANPHUSATAN U CEIIBCKOX035MCTBEHHBIX (pepMm exeroaHo nomnaaaeT 30 Thic. TOHH Gocdopa,
80 ThIC. TOHH a30Ta, 60 THIC.T YIIIEBOOPOAA, THICSYM TOHH CBUHIIA U XpOMa, 3 THICT LIMHKA, 200 TOHH MBIIIbsKA

(1988 ).

CpenuzeMHOMY MOPIO TPO3UT YYaCTh HPEBPATUTHCS B MYCOPHYIO CBAJIKY, CTOUYHYIO SIMY TPeX KOHTHHEHTOB.
Exeronno B mope nonagaet 60 ThIC.TOHH MOIOIIUX BEIIECTB, 24 THIC. T XpOMa, ThICSIYM TOHH HUTPATOB,
MPUMEHSIEMBIX B CEILCKOM X03sicTBE. 85% BoJI, cOpackiBaeMbIX U3 120 KpyHHBIX TPUMOPCKUX FOPOJIOB, HE
OUYHMIIAIOTCS, @ cCaMOOUHIleHHE (110THOEe 0OHOBIIeHHE BOJ1) Cpean3eMHOTO MOPsI OCYILECTBISICTCS Yepes
['uGpanTapckuii mponus (1989 1.) 3a 80 Jer.

Cepbe3HyI0 SKOJOTHUECKYIO YIpo3y sl ’KU3HI B MUPOBOM OKEaHE U, CIEA0BATENIBHO, JIJIsl YEIOBEKa MPEACTaBISAET
3aXOpPOHEHHME Ha MOPCKOM JHE paTnoakTUBHBIX 0TX0/10B (PAO) 1 cOpoc B MOpE KUJIKUX PATHOAKTUBHBIX OTXOI0B
(OKPO). 3ananusie ctpansl (CLLUA, Benukoopuranus, @pannus, ['epmanus, Utanus u ap.) u CCCP ¢ 1946r. nHavanmu
AKTUBHO UCIOJIb30BaTh OKEAHCKHE MIYOUHBI IS TOTO, 4TOOBI n30aBUTHCS OT PAO.

Kunkue paanoaktuBHbie 0TX0AbI CCCP cnuBal B 1ajibHEBOCTOYHBIX MOpsiX ¢ 1966 1o 1991 1. (B oCHOBHOM BOJIHM3U
tora — BoctouHor yactu Kamyarku v B Slnonckom mope). CeBepHbIi (10T exxeroqHo copacsiBai B Boay 10 000 m
KyOMUYECKUX TaAKUX OTXOJI0B.

Jo 2 muiH Mmopckux nTul 1 100 ThIC MOPCKHX KUBOTHBIX, B TOM unciie A0 30 ThIC TIOJIIEHEH, €KEeroJHO MOru0aroT,
MPOMIOTUB KaKKe — MO0 MIACTMACCOBBIE U3/IEIUs WU 3ayTaBIIUCh B OOpPBhIBKAX CETEH U TPOCOB.
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3azpasnenue peK u ozep

Bbosbiioe KoImuecTBO CTOUHBIX BOI, HG(I)TerOILYKTOB " JaKC KHUIKHUC PAIUOAKTHUBHBIC OTXOAbI ITIOCTYIIAOT B PCKH U
03€pPa pa3jin4dHbIX PCTHOHOB MHDPA.

Ecnu k cambim Bennkum o3epam, conepsxamnum 90% npecnoit Bonbl, CIITA nepecrann OTHOCUTCS KaK K HEKOH
TUTaHTCKOM BBITPEOHOI SIME, TO Ha THO MOYTH YETHIPEX JIECATKOB 3aJMBOB, OYXT M YCThEB PEK BCE €IlI€ 0CEAAI0T
OTOPOCHI, MOTAIAIOIINE B BEPXOBbS PEK U3 OIU3IEKAIINX TOPOJOB U PEPMEPCKHUX XO3SMCTB, a TAKKE pa3pelIeHHbIC K
3aXOPOHEHHUIO XMMHYECKHE BEIIECTRA.

B Poccun n3 60 kM KyOMUeCKHX CTOUYHBIX BOJI [0 MEHBIIIEH Mepe TPETh NoMagacT B OKPYKAIOIIYI0 Cpeay 0e3 BCAKOU
ouncTku. Hanbosee 3arpsi3HeHbl BOJHbIE UCTOUHUKH tora Poccnu, a Takske MockoBckoi obnactu. M3 6acceitna peku
Ky6anp B 1991 r. ObL10 320paHo 11l IpOoU3BOACTBEHHBIX Leseil 80% rogosoro cToka, u3 Jona — 65%. 13 Tepeka u
VYpana coBpeMeHHOE X03s1icTBOBaHUE 3a0upaet B cpeaHeM 50% ux croka. bombliie mosoBUHBI 3a0MpaeMoii BO/IbI
BO3BpallaeTcs B peku 0e3 ounctku. Boga He ycneBaet camoounmarbes. J{is Toro 4ToObl BBIICUUTH PEKY MOCIIE
TaKOM arpeccun, He0OX0NMO Pa30aBISITh 3arPS3HEHHYIO BOAY YMCTON B cooTHOIIEeHUH 1:100. DToro He mpoUCXOauT.

B HeBy kaxxp1ii eHs monamaet 6onee 1| MiTH M KyOHMUECKUX 3arps3HSIONINX BEIICCTB, B TOM YUCIE 0€3 OYUCTKU
copaceiBaeTcs 20% KaHATN3alMOHHBIX CTOKOB TOPO/IA.

HaGmronaeTcs TsKei0e 3KoJI0ruyeckoe coctosinue Ha p. Bonra, Ha O6eperax koropoit xuet 60 000 000 uenoBek u rae
npou3BoauTCs 30% MPOMBIIITIEHHON U CeTbCKOXO035MCTBEHHOM MPOAYKIIMHU cTpanbl. Bomno3zadop n3 Bonru pasen 33%
(mannbie Ha 1992 1.). O6BEM 3arpsi3HEHHBIX CTOYHBIX BOJI, COpachIBaeMbIX B e OacceitH coctanisieT 37% obiero ux
o0beMa Ha TeppuTopur Poccuu. B Boary B 1989 1. noctynano 20 kM KyOHYeCKHUX CTOYHBIX BOJ. Eciii HCX0OaUTh U3
CpenHEHE00X0AUMOTO IS Pa3IMYHBIX OTpacieil mpombiiuieHHOCTH 30 — KpaTHOro pa30aBieHus, TO Uil TOBEACHUS
ATUX CTOKOB JI0 HOPMBI MOHAA00MI0Ch Ob1 600 KM KyOHMUECKHX YHMCTOM BOJIBI, & CpeIHEroA0Boi cTok Bonru 250 kM
kyounueckux. Exxeronno B Bonry, a 3arem B Kacnimiickoe mope noctymnaet 367 ThiC. T Opranuku. 13 Thic.T
He(dTenpoayKToB, 45 ThIC.T a30Ta, 20 ThIC.T pocdopa, YTO MPUBEIO K PE3KOMY COKPAIIEHUIO PBIOHBIX 00TaTCTB
Kacnus u Bonru.

B 1ies10M oko10 nosioBuHBI HaceneHust Poccun B 1994 roy Ob11M BBIHYKACHBI 110JIB30BaThCsl BOIOMU, HE
COOTBETCTBYIOLIEH TUTMEHUYECKUM HOpMaM U TpeboBaHUsAM [ 0Cy1apcTBEHHOTO CTaHAapTa.
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C konra 50 — x ronoB XX Beka uzer 6ops0a 3a caceHre KpymnHeIero B MUpe MpecHoro BOJOXpaHMIINIIA — 03epa
baiikan, npuznannoro FOHECKO noctosinuem uenoBeuectBa. Llemnrono3no — OyMa)KHbIN KOMOMHAT Ha €ro Oepery
UCIOJIb3yeT Boy baiikana jJis mpou3BOACTBEHHOTO MPOLIECCa U HEI0CTaTOYHO OYUILEHHBIE BOJbI 00beMOoM 0,2 kM
Kyorueckux copaceiBaeT B 03epo. B1992 r. 6b1u10 cOporieno 169 MiaH. M KyOUYeCcKUX HEOUUIIIEHHBIX BO/I.
MHoxecTBO JEeT 00Cy>KIaaeTesi BOIPOcC 0 nepenpopuinpoBainy komOunara. J{jis sToro nepenpoduiupoBaHus

tpedyercs 500 000 000 gommapos (1999 ).
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Camoouuuienue 6000emoes

Kaxapiii Bogoem — 3TO CIIOKHAs CHUCTEMa, TI€ OOHMTArOT OaKTepWH, BBICIINE BOIHBIE PACTEHHUS, PA3THUYHbBIC
0€CrO3BOHOYHBIE >KUBOTHBIC. COBOKYIIHAsI MX JEITENbHOCTH OOECIEeYMBaeT camoouuleHue BogoeMoB. Ho atot
MPOIIeCC 3aTPYIHEH B CBS3U C HapYyIIEHHEM OMOJOTUYECKOTO PABHOBECHS, MOATOMY OIHA W3 MPHUPOITOOXPAHHBIX
3aJ1a4 MoAepKaTh CIMIOCOOHOCTh CAMOOUHUIIIEHUS BOIOEMOB OT IMMPUMECEH.

DaKTOpbl CAMOOYUIIICHUS BOJIOEMOB

Y Y A A

busnueckue XUMUYECKUE OuosIornuecKue

Cpenu ¢usuveckux (HakTopoB MEpBOCTEIICHHOE 3HAYCHHE MMEET paz0aBieHHe, PACTBOPEHHE M TIEPEMCUINBAHHIEC
HOCTYyHAlOMMX 3arps3HEHUi. Xopolee TMepeMeliMBaHNe W CHIDKCHHE KOHIIGHTPAIMi B3BEUICHHBIX YaCTHII
oOecnieunBaeTcsi OBICTpHIM TeueHHeM pek. CmocoOCTByeT CaMOOYHMINECHHIO BOJOEMOB OCEIaHWE Ha  JIHO
HEPAaCTBOPUMBIX OCAJIKOB, a TaK)Ke OTCTaMBAHHE 3arps3HEHHBIX BOA. B 30HaX ¢ yMEpeHHBIM KJIMMAaTOM peka
camoouninaercs yepe3 200-300 km ot mecTa 3arpsasHenus, a Ha Kpaiitnem CeBepe — uepe3 2 ThIC. KM.

O6e33apakuBanre BOABI MPOWCXOAUT MO BIUSHUEM yabTpaduosneroBoro usnydenns Coania. Iddexr
o0e33apaxuBaHusl JOCTUTAETCs MPSMBIM T'YOUTENbHBIM BO3JIEHCTBUEM YIAbTPa(UOIETOBBIX JTy4yeil Ha OEIKOBbIE
KOJUTOM/IBI U (PepMEHTHL MPOTOIIa3Mbl MUKPOOHBIX KJIETOK, a TAKXKE CIIOPOBBIE OpPraHU3MbI U BUPYCHIL.

N3 xumMuvecknx (GaKTOPOB CAMOOUYHUIICHHUS BOJOEMOB CIEAYET OTMETHTH OKHCIICHHE OpPTraHWYeCKHX H

HEOpraHWYEeCKUX BellecTB. YacTo AaroT OIEHKY CAMOOYMILEHHS BOJOEMAa IO OTHOLIEHHUIO K JIETKO OKHCISIEMOMY
OpPraHUYECKOMY BEIISCTBY MJIH 110 OOMIEMY COACPKAHUIO OPTaHUICCKUX BEIIECTB.
CaHuTapHBIH peXUM BOJAOEMa XapaKTePU3yeTCsl MPEKIe BCETO KOMMUYESCTBOM PACTBOPEHHOTO B HEM Kuciopoaa. Ero
JOJDKHO ObITh HE MeHee 4 MT Ha | J1 BOABI B JIF0OOM MEpHOA ToAa Uil BOIOEMOB MEPBOTO W BTOPOro BuAoB. K
TIEPBOMY BUJy OTHOCST BOIOEMbI, HCIIOJIb3YEMBIC ISl BOAOCHAOKEHUS MPEANPUATHI, KO BTOPOMY — UCHOIb3yeMbIe
JUTS KyTIaHUsl, CIIOPTUBHBIX MEPOTIPUITH.
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K 0uosornyeckum (baKTopaM CaMOOUYHIICHUA BOAOCMA OTHOCATCA BOAOPOCIH, INICCHCBBIC U APOKKCBBIC I‘pI/I6KI/I

CaMOOUYMUICHUIO BOJOEMOB OT OAKTEpHil M BHUPYCOB MOTYT CIIOCOOCTBOBATH W MPEICTABUTENM >KMBOTHOTO MHUPA.
Kasxp1ii MOJTIOCK OT(IIIBTPOBBIBAET B CyTKU OoJiee 30 11 BObL

YncroTa BOJOEMOB HEMbICIMMa 0€3 OXpaHbl WX PACTUTEIBHOCTH. TOJNBKO Ha OCHOBE IITyOOKOTO 3HAHUS
HKOJIOTUYECKOTO COCTOSTHUS KaXK0r0 BogoeMa, 3(h(EeKTHBHOTO KOHTPOJIS 32 Pa3BUTHEM, HACCIISIONIMX €r0 Pa3IMYHbIX
JKUBBIX OPTraHU3MOB, MOXXHO JOCTHYb TMOJIOKUTEIBHBIX PE3YyIbTaTOB, O00ECHEUNUTh MPO3PAYHOCTH M BBICOKYIO
OMOTIOTUYECKYIO TPOTYKTUBHOCTD PEK, 03EP U BOAOXPAHUIIUIII.

HC6J'I3FOHpI/IHTHO Ha MIMPpOoHICCChl CaAaMOOYUIICHUA BOIOCMOB BIIMAKOT U APYTHC Q)aKTOpBI. XUMHYECKOE 34rPA3HCHHUC
BOJIOCMOB IMPOMBINIJICHHBIMU CTOKaMH = TOPMO3UT CCTCCTBCHHBIC OKHUCJIIUTCIIBHBIC  IIPOICCCHI, Y6I/IBaCT
MHUKPOOPIraHU3MEI. To XK€ OTHOCHUTCS M K CIIYyCKY TCPMAJIbHBIX CTOYHBIX BOA TCILJIOBBIMH 3JICKTPOCTAHIIUAMMU.

MHoOTroCTaquiHBIN MPOTECC, NHOTAA PACTATHUBAIONIUNCS HA JJTUTEIHHOE BpeMs — camoouniieHue oT Hedtu. B
MIPUPOAHBIX YCIOBUAX KOMIUIEKC (U3MUECKUX IPOILECCOB CaMOOYHINECHHUS] BOIBI OT HE(PTH COCTOWT M3 pAaa
COCTABJISIIONINX: HCIIAPEHUs; OCEIAaHUs KOMOYKOB, OCOOCHHO TEperpyKCHHBIX HAHOCAMU M MbUIBIO; CIUIAHUE
KOMOYKOB, B3BCIIEHHBIX B TOJIIE BObI; BCIUIBIBAHUS KOMOYKOB, OOpa3yrONINX IUJICHKY C BKJIIOYEHHUSIMU BOIBI U
BO3/lyXa; CHW)XCHHS KOHIIEHTpAI[Mil B3BEIICHHOW M PAcCTBOPEHHOW HE(TH BCIEICTBHE OCEHAHUS, BCIUIBIBAHUS WU
CMEIINBAHUS ¢ YUCTOM BOAOW. MIHTEHCHMBHOCTH ITHX MPOIIECCOB 3aBUCUT OT CBOWCTB KOHKPETHOTO BHAa HedTH
(TIOTHOCTB, BSI3KOCTH, KOIPDHUIIMEHT TEIJIOBOTO PACHIMPEHUS ), HAJUYMsl B BOJIE€ KOJUJIOWIOB, B3BEIICHHBIX YACTHI]

IUIAHKTOHA U T.J., TeMIeparypa BO34yXa U OT COJHEYHOIO OCBELICHUS.
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Memoowvt ouucmKu cmoyHvix 600

OuncTKON CTOYHBIX BOJI Ha3bIBACTCS MX 00paldoTKa ¢ ebI0 Pa3pylIeHUs WIN yIaJeHUs U3 HUX BPeIHbIX
BeLeCTB.

MGTO,Z[BI OYHMCTKHN CTOYHBIX BOJ

A A A A A4 A4

MCXaHHYCCKHUC XUMHNYCCKHC (1)1/131/11(0 — OMOJIOTHYECKHE
XUMHWYECKHUEC

CYH_IHOCTB MEXAaHHYECCKOIro METOAA OYMCTKHU COCTOUT B TOM, HTO U3 CTOYHBIX BOJ IIYTEM OTCTAMBAHHA U
(bHHBTpaHI/II/I YAAIAKOTCA KMCIOIIUCCA ITPUMCECH. Mexanndeckasi 04MCTKa MO3BOISCT BBIACIIUTD U3 OBITOBBIX CTOYHBIX

BOJ1 110 60 — 75% HepacTBOPUMBIX MPUMECE, a U3 TPOMBIIUICHHBIX 10 95%, MHOTHE U3 KOTOPHIX (KaK LEHHBIE
MaTepUalTbl) UCIOIB3YIOTCS B TPOU3BOJICTBE.

XUMHYECKUIT MeTO/l OUMCTKHU 3aKJII0YAaeTCs B TOM, UTO B CTOYHBIE BOJIbI I00ABISIOT PA3IMYHbIC XUMUYECKUE
peareHThl, KOTOPbIE BCTYMAOT B PEAKIIUIO C 3arPSI3HUTEIIIMU U OCAXIAKOT UX B BUAEC HEPACTBOPUMBIX OCA/IKOB.
XHUMUYECKON OUYMCTKON JOCTUTAETCS YMEHbBIIIEHUE HEPACTBOPUMBIX npumeceit 10 95% u pactBopumsix 10 25%.

IIpu pu3nKo — XUMHYECKOM MeTO/le OUMCTKHU U3 CTOUHBIX BOJ YIAJISIOTCS pACTBOPEHHBIE HEOPTraHUYECKHE
IIPUMECHU U pa3pyLIalOTCs OpraHuYECKUe U II0X0 OKUCIsIEMbIE BEIIECTBA.

CrouHble BOJbI OUUIIAIOT TAKKC C UCIIOJIb30BAHHUEM YIIbTPA3BYKa, O30HA, MOHOOOMEHHBIX CMOJI ¥ BEICOKOTO
JaBJICHUS. XOpOHIO 3apCKOMCHIOBAJIA ce0s ouncTKa IIyTEM XJIOPHUPOBAHUA.

Cpenu METOI0B OYUCTKHU CTOYHBIX BOJ OOJBIILYIO POJIb JOHKEH ChIrpaTh OMOJ0THYeCKHii MeTO/1, OCHOBAHHbBIN Ha
UCIIOJIb30BAHUH 3aKOHOMEPHOCTEH OMOXUMHUYECKOTO CAMOOYMIIICHHS PEeK U IPYTUX BOoA0eMOB. Mcnonb3yroTcst
Pa3IMYHBIC TUIIBI OMOJIOTHYECKUX YCTPOUCTB: OMOPMIBTPEI, OHMooruueckie npyasl U ap. B Ouodunsrpax ctouHbie
BOJIbI TIPOITYCKAIOT Yepe3 CJION KPYIMHO3EPHUCTOTO MaTepraa, MOKPhITOro TOHKON OaKTepHaIbHON TIIICHKOM.
baaronaps »Tol MjIeHKEe UHTEHCUBHO MIPOTEKAIOT MPOIIECChl OMOIOTHYECKOTO OKHCICHHUS.
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B npynax B ouncTKe CTOYHBIX BOJ MPUHUMAIOT y4acTHE BCE OPraHU3Mbl, Hacelsitomue Bogoem. [lepen
OHMOJIOTrNYECKOM OUUCTKON CTOUYHBIE BOJIbI TIOJBEPIralOT MEXaHUYECKOM OUYHUCTKE, a MTOCie OMOJIOrHYeCcKO (s
yaajaeHus: 00JI€3HETBOPHBIX OAKTEPUIi) — XUMUUYECKON OYMCTKE, XJIOPUPOBAHUIO KUIKUM XJIOPOM WIIH XJIOPHOU
u3BecThI0. [I1isl 1e3nH(pEeKINN UCTIOAB3YIOT TakKe APyTrue (PU3UKO — XUMUYECKUE MPUEMBI (YIbTPa3BYK,
AIIEKTPONIM3 U JIp.). Buonornyeckuit MeToa gaeT Jiydiine pe3yabTarbl IPH OYUCTKE KOMMYHAIBHO — ObITOBBIX
OTXOZIOB, @ TaK)Ke OTXOJ0B TIPEATPUATHI HedTenepepadaThIBatONIeH, HETIONI03HO — OyMAasKHON
MPOMBIIILIEHHOCTH.

C 1enbl0 yMEHBIICHHS 3arpsi3HEHUS BOJOEMOB KeJNaTe/IbHO BTOPUYHOE MCIOJIb30BAHUE BOJIbI B 3aMKHYThIX
pecypcocOeperaroimx, 6€30TX0IHBIX MPOLIECCOB B MPOMBIIIIIEHHOCTH, KalleJIbHOE OPOIICHUE B CEIHLCKOM
X035ICTBE, 9KOHOMHOE MCIHOIb30BaHNE BOJIBI B MPOU3BOJICTBE U OBITY.
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Oxpana Mupoeéozo okeana

B 1983 roay Bonuia B cuity MexayHapoaHas KoHBeHIN 110 TPEAOTBPALICHHIO 3arpsi3HEHUS] MOPCKOM cpenbl. B 1984
roAy rocynapcta bantuiickoro 6acceitHa moAanucan B XeabCUHKA KOHBEHITUIO 110 3aIIUTE MOPCKOU CPEIbI
bantuiickoro Mopsi. 9To ObLTO MEpBOE MEXTYHAPOMHOE COITIAIIIEHUE Ha pErHOHaILHOM ypoBHE. B pesynbrare
TIPOBEACHHOM pabOThI coaepkaHue HePTEIPOIyKTOB B OTKPHITHIX BoJaX banTuiickoro Mopsi CHU3UI0Ch B 20 pa3 mo
cpaBHeHHUIO ¢ 1975 romom.

B 1992 rony munuctpamu 12 — Tu rocynapcTs u npeactaBuTernemM EBpornelickoro coobiecTBa Obuia Mmoanucasa
HoBasg KoHBeHUMs 110 0XpaHe cpeanl banTuiickoro Mopsi.

B 1972 rony 6b1a noamnucana JIOHI0OHCKAsI KOHBEHIINsI, 3aMpeIiaroiias cOpoc Ha THO MOPEH U OKeaHOB
PaAMOAKTUBHBIX U SIAOBUTBHIX XUMHUYECKHX 0TX0A0B. K 3TOM KOHBEHIIMM IIpucoeanHniIachk n Poccusi. Boennsie

KOpabJii B COOTBETCTBUU C MEXIYHAPOIHBIM MPABOM B pa3pelieHUn Ha cOpoc He HyxxnarTcs. B 1993 1. 3anpenien
cOPOC KUIKUAX PATMOAKTUBHBIX OTXO/IOB B MODE.

B 1982 . Il Kondepenmus OOH no mopckomy npaBy npuHsiia KOHBEHIMIO M0 MUPHOMY HMCII0JIb30BaHKI0O MUPOBOTO
OKEaHa B HHTEpeCcax BCEX CTPaH U HapOJIOB, KoTopas coaepkut okosio 1000 MexyHapoJHO — MPABOBBIX HOPM,
perIaMeHTUPYIOIINX BCE OCHOBHBIE BOITPOCHI UCIIOJIb30BAHUS PECYPCOB OKEaHa.

Crarba 58 Koncruryuuen Poccuiickoit @egepauun:

Kaxxapiit 00s13aH COXpaHATh HPUPOAY U OKPYKAIOHIYIO CPEy, OEpEeKHO OTHOCUTHCS K MPUPOIHBIM OOTaTCTBAM.
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Oxpana noeepxnocmnuix 600 P@®

Boanoe 3akonomarenscTtBo Poccuu perynupyer OTHOIIEHHS B 001aCTH UCIIOJIb30BAHMS ¥ OXpaHbl BOAHBIX 0OBEKTOB B
HeJsiX oOecrmeyeHus MpaB IpaXkJaH Ha YHUCTYIO BOIY M OJIArONPHUSTHYIO BOJHYIO Cpely; MOAIep KaHue
ONTUMAJIbHBIX YCIOBUN BOJIONOJB30BAHMS; Kaue€CTBa MOBEPXHOCTHBIX M IMOA3EMHBIX BOJ B COOTBETCTBHM C
CAHUTAPHBIMU U SKOJIOTMYECKUMU TPEOOBAHUSMU; 3aIIUTHI BOJHBIX OOBEKTOB OT 3arps3HEHUs, 3aCOPEHUS H
UCTOILEHHUS; COXPAaHEHHUsI OMOOTUYECKOTO pa3HOOOPa3Hsi BOIHBIX SKOCHUCTEM.

CornmacHo Bomgaomy komekcy P®, mcmosb30BaHME BOAHBIX OOBEKTOB ISl MUTHEBOTO M XO3SHCTBEHHO-OBITOBOTO
BOJIOCHAOKEHHUSI SIBIISCTCS IPUOPUTETHBIM. [[7151 3TUX BOIOCHAOKEHUMN JTOIKHBI UCIIOIB30BATHCS 3aIUIICHHbBIC OT
3arpsi3HEHUS ¥ 3aCOPEHUS TIOBEPXHOCTHBIE U MTO/I3EMHbBIC BOAHBIE OOBEKTHI.

3anperaercs cOPoC CTOYHBIX U IPEHAXKHBIX BOJI B BOAHBIC OOBEKTHI:

oA coJieprKalllie IPUPOIHbIE JICUEOHBIE PECYPCHI;

o - OTHECEHHbIE K 0CO00 OXpaHsIEeMbIM;

2 HaxoJsiIuecs: B KYpPOPTHBIX 30HaX, MECTAX OT/IbIXa HACEJICHUS;

. - HAXONAILMECS B MECTaX HepecTa U 3MMOBKHU LIEHHBIX M 0CO00 OXpaHseMbIX BUJIOB PBIO, B MecTax 0OUTaHMUS

OEHHBIX U 3dHCCCHHBIX B KpaCHYIO KHHTY BUJAOB JKUBOTHBIX U paCTeHHﬁ.

[opsimox pa3pabOTKU W yTBEPKACHHS HOPMATHBOB MPENEIbHO JOMYCTHMBIX BpPEAHBIX BO3ACHCTBUI Ha BOIHBIC
00BEKTHI YCTaHABIIMBAETCS MPABUTEIbCTBOM PD.
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