Tema ypoka:

JKornorma npupoaHbIX pecypcos.
BoaHble pecypcbl 3eMnu.
daKTbl O Boe.

[Ipenodasamesib QUCUUIIIUHBI:

'ycaTuHckaa EkaTtepuHa FOpbeBHa




«Bopa, y Tebsa HET HWX BKyCa, HU
LBETA, HW 3anaxa, Tebs
HEBO3MOXHO onucaTb, TOOou
Hacna)XkgakTcd, He Bedasi, YTO Thl
Takoe. Henb3s cka3aTb, YTO Thl

Heobxoanma ang Xmu3Hu: Tbl —
camMa XXMU3Hb. Tbl HAnonHgelWb Hac

PAaAOCTb, KOTOPYI HE OOBLACHUTL
HaLLIMMW YYBCTBaAMMUY.

AHmyaH Oe CeHmM-3K3ronepu




dkonorus (ot [p.-rpey. 0ikog
— obuTanuwie, xXunuwie, oM,
MMYLLIECTBO N AOYOG —
NOHATME, YyYeHne, HayKa) —
Hayka 0 B3auMMOOeNCTBUAX
XXUBbIX OPraHM3MoB U UX
coobLlecTB mexay cobomn u c
OKpyXarwLlen cpegon. TepmuH
BriepBble NPEeaOXNIT
HEeMeLUKn bnosnor SpHCT
[ekkernb B 1866 roay B KHure
«O0bLwaa mopdonorus
OpraHM3mMoB».




BoaHble pecypchl -

9TO BCe BOAbI
rmapocdepesbl, TO
eCTb BOAbl PEK,
03ep, KaHarnos,
BOOOXPaHUIMNLL,
MOPEWN N OKEaHOB,
Noa3eMHbIE BOAbI,
NnoYBEHHas Bnara,
BoAa (NbAbl) FOPHbIX
N NONSIPHbIX
neaHnKoB, BOAAHbIE
napbl aTtMocdepsobl.
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[1Tnowaab
NOBEPXHOCTU
OKeaHa
(akBaTopuA)
COCTaBndaeT

361 MJIH. KB. KM.,

4yTO B 2,4 pasa
oonblue nnowanun
CyLUU
(149 MIH. KB. KM.)




BepHanckun Bnagnmup IBaHoBUY

(1863—1945), pyccknn MnHepanor,
Kpuctannorpad, reonor, reoxmmuk,
NCTOPUK N OpraHM3aTop HaykKu,
domnocod, oOLWECTBEHHbLIN AeATEND.
ABTOp Knaccuyeckomn paboTbl
«brnocdepa» (1926 r.).

«... BCe npupoaHble Boabl, rae Obl OHM
He Haxo4uIMCb U B KakoM Obl
COCTOSAHMUM OHU He ObINU, TECHENLLNM
0Opa3omM CcBs3aHbl Mexay cobomn un
obOpa3syoT eanHy0 0H60NoYKY —
FTMOPOCODEPY 3emnun.»




B obwem Bnae npnHATO aeneHne rmapocdepsl Ha
MupoBon okeaH, KOHTUHEHTallbHble BOAbl U NOA3EMHbIE
BOAbl. bonbllaga yacTb BoAbl COCpeaoTOMEHA B OKEaHe,

3HAYUTENbHO MEHbLLUE — B KOHTUHEHTAarNbHON PEYHOW CETU
N Noa3eMHbIX Bogax. Takke donbLluve 3anacbl BOAbI
NMeoTCAa B aTMocdepe, B BUae 00akoB U BOASIHOrO napa.
Csbllwe 96 % obbeEMa rmgpocdepbl COCTaBMAAOT MOPSA U
OKeaHbl, OKOro 2 % — noa3eMHble BoAbl, OKOMO 2 % —
nbabl N cHera, okoro 0,02 % — rnoBepxHOCTHbLIE BOAbI
cywmn. YacTtb Boabl HAXOAUTCH B TBEPAOM COCTOSIHUM B
BMae rneaHuKoB, CHEXXKHOIO NMOKpPOBa M B BEYHOWU MEPSIIOTE,
npeacrasnsas cobon kpmnocdepy




Bonswon (mupoeon)
KPYroEopoT EOALI -
EOAQRHOMN Nap,
obpazoeaewmnca Haa
NOEEPXHOCTLH
OKE3HOE, NEPEHOCUTCR
EETPaMM H3 M3TEPUKN,
KOHOEHCHMPYETCR W
EbLIN3Q3ET TaMm E ENAe
aTMOCHEPHbIX
OC3aKOE M
EOZEP3WIETCR E
OKeaHEe engecroka. B
NPOUECCE MIMEHRETCR
K3a4YeCTEO EOALI: NPYH
MCN3PEHUN CONEHARA
MOpPCKaR BOAa
NPEeEpa3eTCR B
nNpecHyw, a
33rpR3HEHHaRA -
O4YM3ETCA.

Manbin \
{oxeannsecknn) \ '}
KPYroEOpoOTEOALI
EOQRHOMN N3p,
obpazoeaBwWMACA Haa
NOEBEPXHOCTLH
OKeaHa,
KOHOEHCHMPYETCA M
EbLIN3Q3ET B ENAQE
OC3QKOE CHOE3 B
OKEaH.

Bﬂﬂbmpvfoﬂopomammuf Tpupoje

Buymuxomnemanb
Hbli KPYTOBOPOT EOALI
- EOQARAKON Nap,
obpazoeaswmncA Haa
NOEBEPXHOCTLIO CYLUM,
KOHOEHCHMPYETCHA W
ONATL EbLIN3A3ET Ha

cywy e EMae

aTMocdepHbIX
0C3aKoe.




ConéHocmb — cogepkaHune CpeaHeronoBas CONMEHOCTb BOAbI
conen B Boge. MwupoBoro okeaHa (B npomMmurne).

NamepsieTca B «%o»
(«npomMunne») nnn eguHnLax
PSU (Practical Salinity Units)

NPaKkTU4YeCKOM LKanbl
coneHocTtu (Practical Salinity
Scale).

ConéHocTb B NnpoMunne 3Tto
KONM4YeCcTBO TBEPAbIX BeLUeCcTB
B rpaMmmax, pacTBopeéHHoe B 1 Kr
MOPCKOM BOAbI, MPU YCIOBUM,
YTO BCe rasioreHbl 3aMeHeHbl
3KBUBANEHTHbIM KONIM4eCTBOM
XJiopa, Bce KapOboHaTbIl

nepepeneHbl B OKUCIIbI,
opraHn4yeckoe BeLlecTBoO
COXOKEeHO.

Sca-surface salinity [PSU|
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MpecHasa Boga — NPOTUBOMNONOXHOCTb MOPCKON BOZbI,
OXBaTbIBAET Ty YacCTb AOCTYMNHOW BOAbl 3EMSIN, B KOTOPOU
COJI1 coaepXaTca B MUHMMaATSIbHbIX KONTMYECTBaXx.
Bopa, coneHocte kotopon He npesbiwaet 0,1 %, oaxe B
doopMe napa unu nbaa HasblBaeTcs npecHou. JlegsaHble
MacCUBbI B MOMNSPHbIX PperMoHax n fIieaHNKN cogepxaT B
cebe HanbonbLUy YacTb NpecHon Boabl 3emMnu. lommumo
9TOro, NpecHaqa Boda CYLLECTBYET B pekax, pyybax,
NPECHbIX 03Epax, a Takke B obnakax. 1o pasHbim
noacyeTam Josid NpecHom BoAbl B 0OLLIEM KONMYECTBE
BoAbl Ha 3emre cocTtasnget 2,5—3 %.

Okoro 85—90 % 3anacoB nNpecHOU BOAbl COOEPXKUTCA B

Buae nbaa.




Ha npoTts»keHun Bcen
CBOEW XN3HUN YEerioBeK
exxeaHEeBHO UMEET OEeno C
Boaoun. OH ncnonb3yeT ee
ans NnUTba U NULWK, O
YMbIBaHUA, fieTOM — O
oTAblXxa, 3MMou — Angd
OTOMNEHUS.

[1ns yenoBeka Boaa
ABNAeTCA 6onee LueHHbIM
NPUPOAHbLIM
©orarcTBOM, YeM Yrosb,

HedTb, ras, »xeneso,
NOTOMY YTO OHa
HezameHuma.
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3arps3HeHmne BOOHbIX PECYPCOB 3eMN

B HacToslee Bpems nasectHo donee 2000 BellecTs,
3arpAsHALWKMX BOOHbIE pecvDChl HALLeW NNaHeThI.

= OCHOBHbIMU /

3alPA3IHARLWNMN U /\/

Hamnobonee TOKCUYHbIMU

BeLweCTBaMn ABJNAKTCA

HE®Tb u
HEPTEMPOLOYKTbI.




OcHoBHbiMU 3arpasHutenamu asnsTcsd COJMI THXEJBIX METAJITIOB:
CBUHLA, Xenesa, meau, ptyty n ap. OHM nonagatoT B MOBEPXHOCTHLIE Y

noa3emMHble BOAbl KaK HernocpeacTtBEHHO C NMPOMbILLJTEHHbLIX I'IpGLI,I'IpVIFlTMVI,
TaK N 4yepel3 UX CToHHble BOAbl U TBEPAbIE ObITOBbIE OTXOAbl B MECTax UX
3aXOPOHEHNA N CKINaanpoBaHUA.
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Bce oonbLlyro OMacHOCTb Ha4YnHawT npeacTaBnATb
NMOBEPXHOCTHO AKTUBHbLIE BELUECTBA, B TOM uucne
cuHTteTudyeckue morwuwme cpeacrea (CMC). LLinpokoe npumeHeHne
3TUX COeAUHEHUN B ObITY U MNPOMLIWSIEHHOCTU MPUBOAUT K
YBENNYEeHNI0 X KOHLUEeHTpPauMM B CTOYHbIX BoAaXx.
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Cenbckoe NMPONU3BOACTBO NMNOCTABIIAET TAaKUE 3arpAaA3HAoLne

BewlectBa kak MECTULIWAbI, MUHEPATIbHbIE U
OPTAHUYECKHUE YOOBPEHUA.




OnacHbIMU 3dlrpA3HUTEeNAMN ABINAKOTCAHA

PAOVWOAKTUBHDLIE U

BUONOIMMYECKHW
ONACHDIE ' |

BELLECTBA.




UcTouHMKaMm 3arpsi3HeHUs NoAa3eMHbIX BoA ABNAITCA OTXOA4bl U
BbIOpPOCHI Pa3fNINYHbIX O0OBHLEKTOB XO3ANCTBEHHON AeATESNIbHOCTU
yenoBekKa:

0 Tllpeonpusatusa nerkon n nNULEBON,
LEeNNoNo3HO-0yMaXXHOM K
aepeBoobpabaTbiBatoLLEN
NPOMbILLIIEHHOCTU

0 Cknagupyemble N 3aXOpOHSiEMbIE
MPOMbILUIEHHbIE U KOMMYHanbHbIE
oTX0abl

[0 Bbwibpochkl aBTOTpaHcnopTa

0 OTxoabl CenbCcKkoro Xo3amcTea u
XXMBOTHOBOOYECKUX KOMMJIEKCOB

0 MecTopoxaeHnn NnonesHbIX NCKoONaeMbiX,
roe U3 Heap M3BnekaroT BELLECTBa,
OTCYTCTBYIOLLIME B OKpY>KaloLlen cpene




¢/ IlyTu pemieHusi npooJeMbl
3arpsi3HeHHsl IPUPOJIHBIX
BO/I:

1. be30oTX01HbIE€ TEXHOJOI UM —
KapAMHAJbHOE PelIeHne
NMpo0JeMBbI.

2. Ilpouecc 0YMCTKHU CTOYHBIX
BOJ:

OYHCTKA U 00e33apasKuBaHue
OBLITOBLIX H JKHBOTHOBOJIYECKHX
CTOKOB:

OYMCTKA CTOKOB IIPEANPUTHHN
TPAHCIIOPTA;

OYMCTKA CTOKOB, COAEPKALIUX
HeTenPOaAYKTHL.




JTO UHTEpecHOo: 15 cdhakToB, KacalwLWnXca BoAb|

« dakm nepebiUu: camas
yucmasi eoda 8 PuHAaHOuUU

Mo naHHbIM KOHECKO, camas
yncTasi Boga HaxogmTca B
dunHnaHann. Beero B
nccrieaoBaHUM CBEXEN
NpMpoAHOW BOAbI MPUHMMAnNO
ydacTtune 122 ctpaHsbl. [1pn aTom
1 MnpA4. nogen no Bcemy Mupy
BOOOLLE HE MMeEET aocTyna K
©e3onacHomn Boae.
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®akm emopou: ned _ bbicmpee
noJsy4yums u3 2opsiyel eo0bI

Kakas Boga ObicTpee npeBpaTtuTcs B

nepn: ropsidasa unu xonoaHas?

Ecnu paccyxgaTb norm4ecku, To,

KOHEYHO, xonoaHas. Beob ropsivyen

HY>XHO CHa4yana OoCTbITb, @ MNOTOM YyXe

3aMepP3HYTb, @ BOT XOSI04HOM OCThIBaTb

He HY>XHO. OgHaKo OnbITbl MOKa3bIBalOT,

4yTO B Nneq bbicTpee

npeBpaLllaeTca UMeHHO ropsiyasi Boaa.

Bo3moXXHO, Aeno B pasHuLE B

nepeoxnaxaeHnn, ncnapeHunm,

obpasoBaHuUM Nbaa, KOHBEKLU MK, NTMBO

NPUYMHA B BO3OENCTBUN PA3KMKEHHbIX

rA30B Ha ropsaA4vyld W XONOAHYI  BOAY.




e ®akm mpemuu:
ceepxoxsiaxkoeHue e00bl

Bce xopowo NOMHSAT U3 LWKOSIbHOro
Kypca p13nkn, 4To BOga 3amMep3aeT
npu O rpagycos, a npun 100 rpagycax
3akunaet. OgHako CyLLEeCTBYET, TaK
Ha3blBaeMoe, cBepxoxaaxaeHne
BOoAdbl. TakMm CBOMCTBOM obnagaet
OYeHb YncTad Boaa - 6e3 npumecen.
[ake npu oxnaxgeHnn HUXKe TOYKK
3amMep3aHus Takasi Boa OCTaeTcs
Xugkon. Ho n B TomM, 1 B ApYyrom
Crnyyae CyLLEeCTBYIOT TeMrnepaTypsbl,
Npu KOTOPbIX BOAA CTAHET NbAOM UK
3aKUMNuT.




« Pakm yemeepmbiu: y
c800bI 60s1ee 3 cocmosstHUU

ELLe co WKonbl BCe 3HAIOT,
4YTO Yy BOAbl €CTb 3
arperatHbIX COCTOAHUSA:
Xugkoe, TBepaoe u
razoobpasHoe.

OagHako yyYeHble BbIAENAT S
pa3fnYHbIX COCTOSHUN BOAbI

B XXnakom Buae un 14
COCTOAHUN B 3aMep3LLUeEM

BULOE.

Omnyeckme CBOHCTBA BOTbI

ArperaTHble COCTORHUA BOAbI
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Teepaoe MasooGpasHoe Kugroe
(neq) (nap) (8oAa)

+ Be3 ygera, Oe3 Bryca, Hes 3anaxa, Npo3pavHan
» 00nagaer cnabon anexTponpPOBOAHOCTHI0
«tkun= 100 °C,tmn=0°C




o daxkm nambil: eo0a Kak CmeKJsio

UTto OyaeTt, ecnu B3ATb 3aMepP3LUYIO
YMCTYIO BOOY W MPOLOIMKNTD
oxnaxaeHwne? C Bogon nponsonayT
YyaecHble npespatueHud. [pu
MunHyc 120 rpagycax no Lenbcuto
BOAA CTAaHOBUTCHA CBEPXBA3KON UK
TAry4den, a npu TeMmneparype Hmxe
MUHYycC 135 rpagycoB oHa
npesBpaLlaeTca B "CTEKNAHHYHO"
Boay. "CteknaHHasg" Boga - 310
TBEPOOE BELLECTBO, B KOTOPOM
OTCYTCTBYET KpuUcTannyeckas
CTPYKTYpa, KaK B CTEKIE.




« dakm wecmoli: ocHo8a XU3HU - 3mo 800a
Boaa - ocHoBa »xn3Hu. Bce XuBble XUBOTHbIE U PpaCTUTENbHbIE CYLLIECTBA
COCTOAT N3 BOAbI: XXMBOTHbIE - HA 75%, pbIbbl - HA 75%, Meay3bl - Ha
99%, kapTodoernb - Ha 76%, a6nokun - Ha 85%, nomuaopsb! - Ha 90%,
orypubl - Ha 95%, apby3abl - Ha 96%. [Jaxe 4YernoBek COCTOUT U3 BOALI.
86% BOAObI COOEPXKNTCS B Tene y HoBOpoXxaeHHOro n Ao 50% y noXxunbix

nogen.
Conep)xaune BOJZIBI B OPraHM3IMC B3pPpOCTOoro
genopeka (%6 or macce!l rTeJia)
100 -
S0
80
70
S0
SO
40
30
20
10}
o =
O6Giee Kposs Kocrs: Cnrona Moz 3
conepXaHme HKMpoBasi BHYTPCHHMC
TKAHEL OPIraMHLl
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e dakm ceObMOU: 800a -
nepeHocYuk 6osiesHell

Boaoa He TONbKO OapuUT XXU3Hb,
HO MOXET U OoTHMMaTb ee. 85%
Bcex 3aboneBaHnn B Mmpe
nepenaeTcd ¢ NOMOLLbI BOABbI.
ExxeroaHo 25 MrH. 4YenoBek
yMUpaeT OT 3TUX 3aboneBaHUN.




e dakm eoCbMOU: YeJs108EeK
6e3 800bI yMupaem

Ecnn yenosek TepsaeT 2% Boabl OT
Macchbl CBOero Tena, 10 y Hero
BO3HMKAET CUIbHAasA Xxaxaa. Ecnu
NPOLUEHTLI NOTEPAHHOW BOAbI
yBenuyatca go 10, To y yenoBeka
Ha4YHyTCA rannoumHauun. [Npu notepe
B 12% 4ernoBeKk He CMOXeT
BOCCTaHOBUTbLCS 6€3 nomMoLu Bpada.
[1pn notepe B 20% 4YenoBek ymMUpaEer.



 Pakm deesimbil: 60s1bWeE 8ce20 NMpPecHoU 800kl - 8 JIEOHUKaXx

[ e 6onblie Bcero Boabl? OTBET KaxeTcs o4eBMOHbIM: B MMPOBOM OKeaHe.
OpgHako Ha camoMm faene, B MaHTun 3emnin Boabl coaepxmntces B 10-12 pas
bornblie, Yem B MnpoBom okeaHe. [pn 9ToOM NoYTH BCS MMEIOLLasics Ha
nnaHeTe macca Bogbl He npurogHa ansa nutbda. Mbl MOXeM NMTb TONbKo 3%
BOAbl - UMEHHO CTOJSIbKO Y HAC 3anacoB nNpecHou Boabl. Ho gaxe 6onbluas
4yacTb 3aTuUX 3% HeOoCTynHa, Tak Kak COOEePXUTCA B NegHUKax.

e



e dakm decsimbiU: e00a Kak
Juema

C nomoLLbo BOAbI MOXXHO DOPOTLCA C
NULWHNM BECOM. YNOTPebnaa u3 HannTkoB
TONbKO BOAY, MOXXHO PE3KO CHU3UTb
oOLLY0 KarnopMnMHOCTL paLMoHa.

Bo-nepBbix, NOTOMY, YTO YerioBeK
npeKpawaeT NUTb KaropunHble cragkue
ra3snpoBKN N COKU, BO-BTOPbLIX, MOTOMY, YTO
nocrne BoAbl MEHbLUE TAHET B3ATb
CnafocTeu, Kak B cllydae ¢ Yaem unu
Kode.



e ®akm oOuHHaduyamslIlU: 800a
ds151 300p068020 cepoua

Boga nomoraet CHU3NTL
BEPOATHOCTb cepae4vyHOoro
npuctyna. Bo Bpem4
nccnenoBaHUn yYyeHble
BbIACHUIK, YTO Te JoaMU,
KOTOpPbIe NbIT OKOSO LWECTHU
CTakaHOB BOAbl B AeHb, MeHbLUEe
noaBepPXXeHbl PUCKY cepaevHoro
yaapa B OTNnm4me oT TeX, KTO
BbINMBAET BCEro [Ba CTakaHa.




e ®akm deeHaduamep
35 moHH 800bI 3a XKU:

bes3 Boabl YeENOBEK MOXeE
NPOXNTb O4YEHb HE OOSIa
[ToTpebHOCTb B BOAE CTOUT
BTOPOM MECTE MNOoCre KNCIOof
be3 eabl YenoBek MoXel
NPOXXNTb OKOMO LLECTU Heael
6e3 Boabl - NSATb-CEMb CYTOK
BCHO CBOIO »XM3Hb YenoBe
BbINMMBAET NMPUMEPHO 35 TC




e dakm mpuHaduamblu:
camass dopo2ass 800a

4oy a MOXET ObITb N OYEHb
#4 noporon. Camas goporas B
4 mupe Boga npogaetcs B Joc-
AHoxenece. [lponssoauTenm
YNaKoBbIBAOT AparoueHHyo
XUOKOCTb CO
cbanaHcnpoBaHHbLIM BKYCOM U
3HadyeHnem ph B BYTbISIKN CO
cTpasamu "Swarovski". Ctout
Takasa Boga 90 $ 3a 1 n.



e Pakm YembipHaduamabliu:
ecmb 800a, Komopas 20pum

CyLlecTBYET K ornacHasi Boaa.
Tak, Hanpumep, B AsepbangxaHe
eCTb Boda, B KOTOPOW MHOIO
METaHa, MO3TOMY OHa MOXET
3aropeTbCcs, eCnm NOAHECTU K HEW
cnnyky. A B Cnumnum B ogHOM U3
03€ep eCTb NoABOAHbIE NCTOYHUKN
KMCIMOTbI, KOTOPbIE OTPaBNSOT
BCIO BOY B 9TOM BOJOEME.
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e ®akm namHaouyamslu:
6es10k 8 8o0e

Mopckasa Boga - Becbma
AnTaTtenbHas cybctaHumd. B 1 ky0.
CM Takou BoAbl cogepxutca 1.5
benka n gpyrmx BewecTB. YUeHble
CUMTAlOT, YTO OAMNH TOSIbKO
ATNaHTUYECKNN OKeaH Mo CBOEWN
nMTaTenbHOCTU oueHnBaeTca B 20
TbIC. YPOXaeB, KOTOpbLIE cODMpaloT 3a
rod no BCEW CyLUe.




Boaa aBnsetcs
HenpeMeHHOM
COCTaBHOM 4acCTblO
BCEro >XnBoro.

Bona —
COK
XNU3HAN.

(JleoHapao
Aa BuHun)



