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BBeneHue

T'unpocdepa — rnaBHas cepa — BOAHAS Cpella JKU3HHU B OHO-
chepe. «Kupas» ruapocdepa — BO3MOKHO YHHKAIBHOE SIBICHUE BO
Bcenennoit. )Kuznp Ha 3emiie BO3HHMKIIA M COBEPIIIAET CBOE DBOJIOIH-
OHHOE pa3BuTHe B Tuapocdepe. ['mapochepa nana atmochepe 3emin
CBOOOIHBIH KHCTIOpOo, 6iaronapst GOTOCHHTE3Y MEPBLIX BOJOPOCIIEH-
nuaHoOakTepuil. OOpa30BaBIINIICS 030HOBBINM 3KPaH IUIAHETHI CIIO-
cOOCTBOBaJl BBIXOJY OpraHu3MoB Ha cyiry. OCBOUB cCylly, 4acTb
OpPTraHM3MOB BTOPUYHO BEpHYJAch B BOJLy Ha OCHOBE HOBBIX MOp(o-
JIOTHYECKUX U (PU3HOJIOTHYECKUX aaNTalfii, COXpaHuB Oiaronpu-
O0OpETEeHHBIN MPU3HAK — JIbIXaHHE CBOOOIHBIM KHUCIOPOAOM. B kakux
6BI cpeaax O6I/ITaHI/IH Ha CylI€ HU HaAXOOWUJIUCh OpraHU3Mbl, BCEC OHHU,
KpOM€ OJHOKJIETOYHBIX, HOCAT B ce0e KamelbKy MOpsi — KPOBb WIIH
reMoIuMdy, OJIM3KHE 10 XMMUYECKOMY COCTaBy MOpPCKOH Boje. Ue-
JIOBCK — OJIUH U3 3THUX OPTraHU3MOB.

HagepHoe, y Kax/10ro 4eJ10BeKa €CTb CBOM POJHOM BOJOEM — OKe-
aH, Mope, 03epo, Py, peKa, pydye, pOJHUK 1 Aaxe kojozael. Jlroooi
BOJOEM COLCPKUT BOAY KaK NPOAYKT IIUTAHHUA, a OoJIbIIINE BOJOCMBI-
MOpSI IMEIOT OTPOMHbBIE KOPMOBBIE PECYpChl M TOJIE3HbIE HCKOMae-
MbI€, IAIOT JIIOSIM MPOXJIaay U YIAOBOIBCTBUS OTABIXa. [ Mapocdepa,
o01a/ias OTPOMHOM (PU3UKO-XUMHUECKON MOIIBbIO, CIIOCOOHOCTBIO K
CaMOOYHIIICHHUIO, CIIACACT YEJIOBEYECTBO OT MPOU3BEACHHBIX MM XKe
BpeAHBIX BemecTB. ['uapocdepa nanexo emie He Mo3HaHa, 1 'y KaKIo-
IO 4eJI0BEeKa, MHTEPECYIONIETOCs e¢ TallHaMH 1 BO3MOKHOCTSIMH, €CTh
HEOOBATHBIN BHIOOpP HAYYHOTO W MPAKTHYECKOTO MHTEpeca K BOJE,
BOJIOEMaM U THApOc(EpE B LIEIOM.

«Yuenue o ruapocdepe» — OAHA U3 IAUCIMIUIMH IKOJIOTO-
reorpapuyecKoro MUKJIa CIEHATbHOCTH «DKOJIOTHS» W Harpasiie-
HUSL «DKOJIOTHS ¥ IPUPOI0NIONb30BaHue». OHA TECHO CBsI3aHa C ApY-
rumu nucuuruimHamu: «[eorpadusy, «Vuenue o 6uocdepe», «Vue-
HUe 00 atmocdepey, «Kmumaronorusi» u ap. [Ipu 5ToM BO3MOXKHBI
IOBTOPBI B U3JIOKCHUHN OTACIBbHBIX TEM B 3TUX JUCHHUIUIMHAX, C TCM
1ITO6I>I AKICHTUPOBATH BHUMAHUE CTYJCHTOB Ha OTACIBHBLIX BOIIPO-
cax. CranmapTHas mporpamma JUCIHUILUIMHBI HAlKCaHa reorpadamu,
MOATOMY MaJi0 YeM OTJIMYACTCsl OT MEPBOHAYAIBHO W3y4aeMOM JHcC-
nurunHbl «[uaposorus». B cBA3M ¢ 3TUM st Kak OMOJIOT-THPOOHOIIOT
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BHOIIY B HEE€ CBOM M3MEHEHHs, 0ojee COOTBETCTBYIOIIUE, HA MO
B3MJIA[, MOHATUIO TuApocdepsl. ['mapochepa kak oxHa W3 reorpa-
¢uueckux 00om04eK 3eMIu U cocTaBisromas Ouocepsl HaceneHa u
BHUJIOM3MEHEHA JESTENbHOCTBIO JKUBBIX OpraHu3MoB. [Ipu sToM Boga
OTKPBITBIX BOJOEMOB (03€p) MOXKET paccMaTpUBaTHC Kak OMOKOCHOE
teno (BepHanckuii, 1926), mosTOMy B U3JI0KEHUH BCEX TEM s B TOH
WM UHOH Mepe OyIy TOBOPHTH O KHM3HHU B BOJE, 3HAYCHUH BOABI LIS
OpPTaHM3MOB W BIUSHHUU KU3HEACSATEIHHOCTH OPraHU3MOB Ha Kaue-
CTBO BOJBI M 9KOJIOTHYECKOE COCTOSIHHE BOJIOEMOB.

Jlekuuu Mo AUCLUIIIUHE «YdYeHHe O Tuapocdepey YHUTaroTCs
yke 1et 10 Ha 6a3e pa3po3HEHHBIX HAYYHBIX U Y4€OHBIX HCTOYHUKOB,
pecypcoB MHTepHETa M HAKOIUIEHHOTO OOraToro >KU3HEHHOTO U HC-
CJIEIOBATEIBbCKOTO OMBITa PabOTHl aBTOPa Ha BOAOEMAax Pa3IMUHOTO
tuna. K coxxanenuro, yaueOHUKOB 0 3TOH JUCHUIUINHE HET, y4eOHBIX
mocoOuil MMPOKOTO MOJIb30BaHUs, peKoMeHAoBaHHEIX YMO Mu-
HUCTEpCTBA 00pa30BaHUs M HAYKH, TOXKE HET, TIOATOMY TOATOTOBKA
JaHHOTO y4yeOHOTo MOoCcOoOUs — BBIHYKACHHAs Mepa Al 00ecreueHHs
CTYACHTOB-3KOJIOTOB y4eOHBIM MaTepuanoM. IIoCKOIbKY CTyneHTaM
9KOJIOTHYECKOTO HampasiieHHs He unTaercsi «OO0mas ruapoOHrono-
THsS», B TaHHOM y4eOHOM MOCOOHMH NMPHUBOASTCS MaTepHalbl, COOT-
BETCTBYIOILIME 3TOMY MPEAMETY C LEIbI0 OTPaKeHHsI OOJbILEH CBA3H
reorpauIeckux U TUAPOIOTUIECKUX SBJICHUH C )KU3HBIO BOJOEMOB.

B noaroroske rinaBel 0 MUpPOBOM OKeaHe CYIIECTBEHHYIO I1O-
MOIIb MHE OKa3al KaJUHWHTPAJICKUIl YYEeHBI OHOJIOT-OKEeaHOJIOT
Uunrunz HurmaTysuinH, 3a 4TO s BBIpaXKar0 €My CBOIO HCKPEHHIONO
0J1aroapHOCTb.



'nasa 1. O61mMe cBegeHus o rugpocdepe

[Monstne «ruapocdepa» (rpeu. hydor — Bonma u sphaira — map)
MOCTOSIHHO TpaHcdopMupoBanock. B HacTosimee Bpemst B HanboJee
MPOCTOM OIpeNesieHNH THapocdepoil MpHUHATO Ha3bIBaTh BOIHYIO
0007104Ky 3eMiIH, BKJIIOYAIOIIYI0 BCIO HECBSI3aHHYIO BOJY HE3aBH-
CHMO OT €€ COCTOSIHMS: JKUAKYIO, TBEpIyI0, Tazoo0pasHyto. Ho Ham
WHTEPECHO HaydHOe, 0ojee TIyOOKOe OIpeleleHue THAPOC(EpHI.
CymecTBYIOT ABa Moaxo/1a B onpenesneHnn ruapocdepst. [lo oqaomy
rugpocdepa — 3To npepvigucmas BogHas odbonouka 3emin. [IpepoiBu-
CTOCTb COCTOMT B TOM, uTo OkeaH enu (MupoBoOil oKeaH), HO BOJBI
PEK U 03ep, TaK K€ KaK M MOA3EMHBIC BOIBI, SBISSICH COCTABHBIMU
qacTsMH TUApocdepsl, AUCKpeTHEL. OTCI0a U MOSBISETCS HE00XO0-
JUMOCTh ONpeAeieHus] Tuapocdepsl Kak MPEephIBUCTOH 0OOIOYKH.
OnHaKo JUCKPETHOCTH BOJ PEYHOW CETH, 03€p W TMOA3EMHBIX BOA U
LEJIOCTHOCTh OKEaHa YCIOBHA, MOCKOJBKY OTHOCHUTCSA K CTallHOHAp-
HOMY COCTOSIHUIO THAPOCQEpHI, Yero B MpPUPOAE HE CYLIECTBYET.
I'mapocdepa oTimvaeTcs BBICOKOH AMHAMUYHOCTBIO, IBUKYILEH CH-
JIOW KOTOPOM CITYy>KUT KPYTOBOPOT BOJIBI, CO3JAIOIINH MPSAMBIE U KOC-
BeHHbIEe cBs3u Box MO u Box cymu. [loaTomMy cienyeT B MOHATHE O
rugpocdepe BBECTH ONpeJesieHHe ee JUHAMHUYHOCTH, OABIKHOCTH
(Tuapomnorus cymu, 1976). Ilo npyromy, 6osiee mo3aqHeMy, onpeene-
HUIO Tuapocdepa — HenpepuvlgHas BogHas obonouka 3emin (Mcropus
rugpocdepsl, 1998). B aToM onpeneneHun yxe 3aJ105KeH TI00aTbHbIH
BOI0OOOMEH Yepe3 pa3Hble 3JIEMEHTH KPYTrOBOPOTa BOJBI, OOBEANHS-
IOLIMI BCe BOJBI IUIAaHETHL. B yueOHOM cMBICIe TIEpBOE OMpeneeHIe
Oosee comepKaTeIbHO.

I'mapocdepa nMeeT rpaHUIIBI IO BEPTUKAIH, HO HE HIMEET TPaHuUI]
M0 «TOPU3OHTANM». HWKHAS rpaHuna rugpocdepsl IpUHUMAeTCs Ha
YPOBHE MOBEPXHOCTH MaHTHU (OBepXxHOCTH MoxopoBuunya — 35—
45 kM), HO B paifoHax pa3IOMOB 3€MHOM KOPBI MOJA3EMHbIE BOABI 00-
HapykuBaroTcs Ha rmyounax 1o 100 xm (ITasnos, 1977; Knure u ap.,
1998). BepxHsisi rpaHuIla TPOXOJUT B BEPXHUX CIOAX aTMOC(Ephl —
300 kM, 3axBaThIBasi B BOJIOOOMEHHOM IPOIIECCE BCIO TpoIrochepy.

CoctaB ruapochepsl ompenensercs oObeMaMH BOJ, pa3HOKa-
YECTBEHHBIX MO (PU3UKO-XUMHUYECKUM CBOMCTBAM M MpOILECccaM HX

(dhopmupoBanus. B Hero Bxonsat: MupoBoli okeaH, BOJABI CyIIH (PEKH,
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o3epa, 00JI0Ta, JIEAHNUKH, a TAaKXKe MMOJ3EMHBIE BOABI), aTMOchepHas
BJlara W Boja B Tenax opraHu3moB. OOmuii 00beM ruapocdeps! mo
nocjaegHUM AaHHBIM (Tabm. 1) cocraBmser okono 1390 mmH KyOu-
YecKuX KujaomeTpoB. [Ipennosnaraercs, YTo 3TO KOJMYECTBO BOABI B
TEYEeHHUE Te0JIOTHYECKOr0 BPEMEHH MPAKTHUECKH OCTaeTCsl HeM3MEeH-
HBIM, HECMOTPS Ha MPOAOJDKAIOIIEE MOCTYIUIEHUE BOABI U3 MAaHTUU H
U3 KocMoca (JieAsHbIe Aapa KOMET; METEOPHOE BEUIECTBO, MbUIb...) H
MOTEPHU €€ 3a CUET Pa3JIoKEHHs BOJbl (POTOCHHTE30M M AUCCHUIIALINH
JIETKUX Ta30B B KocMoce. OHAaKO COOTHOLIEHUE OTAENbHBIX €€ BU-
JIOB, TIEPEUUCIICHHBIX B Ta0J. 1, HENb3s cYMTaTh MOCTOSHHBIM. OHO
MEHSIOCH B pa3Hble MEPHOJIBI KU3HU 3EMITH.

Tabmuma 1
Mupoevie 3anacwt 600wt (Tapacos B. U., 2004)
Buo 600 I[Thowaow | O6venm, Cnou Hons 6 mupoguvix
pacnpo- | man km® | 800wl sanacax, %
CmMpaHenus, M Om Om 3a-
MIH KM o0bwux nacos
3anacos | mnpecHou
60001 60001
MupoBoii okeaH 361,26 1340,74 | 3711 96,49 -
[Tonzemuble BofbI (rpa- 134,73 23,40 174 1,68 -
BUTAIMOHHBIC U KaTTHJI-
JISIpHBIE)
[IpenmyriecTBeHHO Tpe- 134,73 10,53 78 0,76 29,39
CHBIE ITOI3EMHEIE BOJIBI
IlouBenHas Biara 82,00 0,02 0,24 0,001 0,06
JlemHuKY 1 TOCTOSIHHO 16,23 24,87 1523 1,79 69,41
3aJIeralouil CHeXHBIN
MTOKPOB
B ToMm uncne:
B AHTapKTHC 13,98 22,41 1603 1,61 62,55
B ['pennanuu 1,80 2,34 1300 0,17 6,53
Ha APKTHYECKUX OCTpPO-
Bax (Kanmanckmii Apk-
TUYECKUH apXHIlenar, 0,23 0,08 348 0,006 0,22
Hogas 3emis, CeBepHas
3emurst, 3emutst Opanna-
Hocunda, Ulnunbdeprew,
MaJible OCTPOBa)




B FOpHBIX paiioHax 3a 0,22 0,04 182 0,003 0,11
npeaenaMu ApKTHKH U

AHTapKTHKH

Iloa3eMHBIE JIbIBI 30HBI 21,00 0,30 14 0,022 0,84
MHOTOJIETHEMEP3TIBIX

TIOPOX

3armacel BOJbl B 03epax 2,06 0,18 87 0,013 -
B ToMm uncne:

B IIPECHBIX 1,24 0,09 73 0,0065 0,25
B COJICHBIX 0,82 0,09 110 0,0065 -
Boapr 600t 2,68 0,01 3,73 0,0007 0,03
Bosel B pyciax pex 148,84 0,002 0,013 0,0001 0,006
buonoruueckas Bosa 510,10 0,001 0,002 0,0001 0,003

(Boma, comeprkamasics
B )KHMBBIX OpPraHU3Max H

PacTEeHUsIX)

Bopa B atmocdepe 510,10 0,01 0,02 0,0007 0,03
OO01ue 3amackl BOJbI 510,10 1389,53 | 2724 100 -
IIpecubie BobI 148,84 35,83 241 2,58 100

Upmewanue‘ Pacuer 3amacoB Moa3eMHBIX BOJ| BBITIOJHEH IO OTACJIbHBIM KOH-
THHEHTaM 0e3 y4d€Ta 3aracoB MOJA3EMHBIX BOJ B AHTapKTI/Iﬂe, OPUCHTUPOBOYHO OLIC-
HHUBAaEMBIX B 2 MITH KMS, B TOM HUCJIC NPECUMYIICCTBEHHO ITPECHBIX — OKOJIO 1 Mo kM3,

[peamnonaraercs, 4TO B LENOM KOJMYECTBO BOJBI B Tuapocdepe
B TEUCHHUE I'€OJIOTMYECKOTO BPEMEHH MPAKTHYECKH OCTAETCS] HEU3MEH-
HBIM 32 CYET PaBHOMEPHOTO IOCTYIUICHHsI BOJBI M3 MAaHTUH (Jerasa-
st — 1 km?), U3 KocMoca (JieIsHbIe sIpa KOMET, METEOPHOE BEIIECTBO)
U OTTOKAa B KOCMOC NPH JUCCOLHMAIMN MOJIEKYJ BOJbI U JAUCCUTIALIIH
JIETKUX Ta30B B BEPXHUX cIoOsX arMocdepsl. Ho cooTHomenne o0be-
MOB OTJIEJIbHBIX €€ COCTABIIFOIIMX MEHSUIOCH B Pa3HbIE MEPHO/IBI HCTO-
pyu 3emn. Hi3BecTHBIE pacX0XKICHUsI pa3HBIX CIEUATICTOB B OLIEHKE
o0mero oobeMa BOAbI TUAPOCHEPHI CBSI3aHBI C YTOUHEHUSAMH Teorpa-
¢uueckux mapamerpoB MupoBoro okeana. [1o mocnemqHuM JaHHBIM,
06beM BoIbI MHUPOBOTO OKeaHa HEMHOTO MpeBocXoauT 1370 mMimH kM®
npu ero mroniaau 361,3 MiH kM® 1 cpeaneit rayoune 3790 M.

[Ipecubix Box B ruapocdepe Bcero okoio 3,0% or oOmux 3a-
nacoB Boabl (Tabin. 2). Boinblie Bcero mpecHBIX BOJ COIEPKHUTCS B
JIeHUKaX W CHEXHOM MOKpoBe AHTapKTuabl, [ peHnanmuu, ApKTu-
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KM " TOpHBIX cTpaH (69,3% OT 3amacoB MpecHBIX BOA Ha 3emie) ¢
OKpyrjeHueM B 24 MiH. KM'. DTOT 00beM JibJla 3aHUMaeT IUIONIAb
B 16,2 muiH kM?. Ha 1107150 BCeX OCTaJIbHBIX JIBJOB MPUXOJUTCS OKO-
70 250 teic. kM°, B ToM umncne npumepHo 200 Thic. KM (300 ThIC.
kM® — Kimure u ap., 1998) rpyHTOBOTO JibAa (MPEHMMYILIIECTBEHHO 30HBI
MHOToJIeTHeW Mep31oThl). OKoJo 35 ThIC. KM? MOPCKOTO JIbJIa U aiic-
OeproB BXOIAT B 00BEM BOJBI OKeaHa, a 1,6 Thic. KM’ aTMOC(HEpPHOTo
npaa — B 00beM mapoB atMocdepsl. HarmsimHoe mpencraBieHue o0
OTPOMHOM Macce JISIHUKOB JAI0T cienyronie nudpsl. Eciau Ob1 Bech
Jieq pacTasil, TO ypOBEHb OKeaHa IOBBICHIICS ObI Ha 64 M, a ero 1mJjo-
11316 Bo3pocia Obl Ha 1,5 MITH KM?, a TUTOLIA/Ib CYIIIH COOTBETCTBEHHO
yMeHbIInnack Ol Ha 1%.

Tabmnuma 2

Ilpecnuvie 60061 cuopocgheput

Obvem npec- | % om oannoii | % om obwezo
Yacmu 2uopocpepoi HOU 8000bl, | yacmu eudpoc- | obvema npe-
K’ pepovl CHOTL 600bL
Jlennuku 24 000 000 100 85
IToa3emHBIE BOJIBI 4 000 000 6,7 14
O3epa U BOJOXpaHWIUIIA 155 000 55 0,6
IlouBenHas Bi1ara 83 000 98 0,3
[Mapsr atmocdepsr 14 000 100 0,05
Peunrie Bob1 1200 100 0,004
Hroro: 28253200 - 100

B Hempax murtocdepsl U B MaHTHH 3eMIIM aKKyMYJIHPOBaHBI
rpomanHbie 3amacel Bonsl. [lo A. II. Burorpamosy (1959), Bo Bcei
MaHTHu 3emmu comepxkurces 0,5% Bogsl, wim 13—15 mupa kv, T. e.
npuom3uTenbHO B 10—12 pa3 6omeinie, yeM B MHUpOBOM OKeaHe. DTH
BOJIbI, XUMUYECKH U (PH3NIECKN CBSI3aHHBIE C MIHEpAIaMU U TOPHBI-
MU TIOPOJIaMH, CIIY)KaT UCTOYHHKOM THTaHHUS BOJ 3€MHOW KODPHI H
TTOBEPXHOCTHBIX BOJ.

B. 1. Bepuanckwii (1926) oneHuBa 00beM XUMHUECKA HECBSI3aH-
HBIX BOJI BEpXHEl YacT 3eMHOM Kopbl B 60 MitH kM. [Tanubie O. A. Ma-
kapenko (1948) moareepkmaroT 3t orieHKH B. . Bepranckoro.
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[Tonzemuble Boawl Hanbojiee pazHOOOPa3HBI MO XMMHUYECKOMY
COCTaBY: OT YUCTEHIINX MPECHBIX BOJ 10 IITyOUHHBIX KPEIMKUX pacco-
J0B, copepkamux oomnee 250 r coneii B 1 1 Boubl. [IpecHbie oa3em-
HBIE BOJBI PACHIPOCTPAHSIOTCS B OCHOBHOM Ha IIIyOuHBI A0 1,5-2 KM,
a HIJKE BCTpPEYaroTCs cojieHble BOAbl. K MpecHBIM BoJaM OTHOCATCSA
W MEp3JI0THBIE MOoA3eMHbIe Boabl 10 TnyouH 500 u Oonee MeTpoOB B
ceBepHbIX pernoHax Poccun u CeB. AMepuxu. [lons mpecHbIX MOA-
3eMHBIX BOJ OT OOIIEro 3amaca MPEeCHBIX BOJ Ha 3eMiie COCTaBIISET
29,4%.

O0BeM 03epHBIX BOJ cOCTaBisieT okoio 200 ThiCc. KM®, pUYeM
C MOYTH PaBHBIM COOTHOLIEHHEM MPECHBIX U COJEHBIX BoX. Pacmpe-
JIeJIEHUEe UX Ha MaTepuKax O4YeHb HepaBHOMEpHO. Toibpko Ha o3epa
baiixan u Benukue amepukaHCKue MPUXOIUTCS MOJOBUHA BCEX Ipe-
CHBIX BOJ (COOTBETCTBEHHO — 23 U 24 Thic. kM?). [TouTHn Bes coneHas
o3epHas Boja cocpenoroueHa B Kacrmu — 79 Toic. km?). OObeM uc-
KYCCTBEHHBIX 03€p — Bojoxpanuiuil (B Poccun — 13 ThIC.) cocTaBis-
et 4100 kv’ (ABaksiH, OBunHHUKOBa, 1971). B Gonorax, yaiie Bcero
3a00JI0YCHHBIX 03epax, coaepxurcs 12 Teic. km? (MUpOBOii BOAHBII
Oanauc ..., 1974).

Pa3oBblii, eMMHOBPEMEHHBIH, 00BEM PEUHBIX BOJI IO MPHUOIH-
’KeHHbIM pacyetam coctaBisier 1200 km? (JIbBoBHY, 1945) — 2120 xm?
(MupoBoii BoaHbI OanaHc ..., 1974). B TedeHnue roga 3ToT 00beM
BO300HOBJIsIETCS 24 pasa, cIel0BaTeNIbHO, TOJOBOW CTOK COCTaBIISIET
okoJ1o 50 ThIC. KM?.

YacTe BOJBI COAEPIKUTCS B )KMBBIX OpraHu3Max. Ee komudecTBo
6osee Thicssun kM® (MUPOBO#t BoHBIN Oanauc ..., 1974). Hebombioi
00beM OMOJIOTHYECKHUX BOJ UIPAET BAXKHYIO POJb B OMOIIOTHUECKUX
mpoleccax U KpyroBopoTe€ BOABI — TPAHCHMpALUs PACTCHUAMU —
8,4 teic. km® B rox (Kiure u ap., 1998).

Haubonee auHamMuyHa MOYBEHHAas BJara: BO BIIQXKHBIE CE30HBI
BJIard B TMOYBE COAEPKUTCA MHOTO, B CyXHE CE30HBI OHa OBICTPO
pacxoayetca Ha ucnaperne. CiocoOHOCTh MOYBHI yIEPKUBAThH BIla-
Ty XapakTepU3yeT €€ BJIAroeMKOCTb — COJEpKaHHE OPraHUYECKOIrO
BelecTBa-rymyca. [Ipu nepeyBnaxHEHUHU MTOYBbI M3MILIKU BJIATH MO
JeiCTBUEM TPaBUTALIMOHHBIX CHIT QUIIBTPYIOTCS B HUDKENIEKAIIHE TO-
pHU30HTHI. M30BITOK MOYBEHHOM BIard MpH 3aTpyIHEHHOW (UIbTpa-
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LUK Yepe3 TIIMHUCTBIE TPYHTHI MM HApYILIEHHOM CTOKE M0 BEPXHEMY
BOJIOYIIOPHOMY TOPH3OHTY IPUBOJHT K 3200JIaUNBAHHUIO 3EMENb.

[TpuOnmxeHHbI 00bEM IIOYBSHHON BIIard OJM30K K 85 ThIC. KM °
(Lvovitch, 1971). [TouBennas Biara pacxoayercs Ha OMOJIOrHYECKHE
MPOLIECCHI, UCTIAPEHUE C MOBEPXHOCTH M TPAHCIUPALUIO PACTCHUH.
Ha nuranue nmoa3eMHBIX Bod UIET 0KoJio 14% ee 3amacos.

O0bem aTMocepHOi Binaru ObLI BEIYMCIICH HA OCHOBAaHUU JaH-
HBIX O BJI@XXHOCTH BO3AyXa B mpeaenax tpomnocdepsl (10-18 km),
BBIILIE KOTOPO#i Bara MpakTU4ecKu oTcyTcTByeT. O0beM mapa u JIbJa
B Iepecyere Ha Boxy coctaBmi 14 Thic. km’. Bech 00beM aTmMoctep-
HOW BJIard HaxOIWTCS B BOJOOOMEHE C OKEaHOM M cylueil. 3a cuer
0CaZIKOB M KOHJAEHCAuuu (OpPMHUPYIOTCS HpECHbIE BOABI Ha 3emie,
4acTh YXOAUT B KOCMOC U Ha 00pa30oBaHKe 030Ha.

B o6mem rumpocdepa B puzndeckom cmbiciie equna. Ee equn-
CTBO 3aKJIIOYAETCS B OOLIHOCTU TPOUCXOXKICHUSI BCEX MPHPOIHBIX
BOJ M3 KOCMHYECKOTO BEIIECTBA W MAaHTHU 3€MJIH, B €JUHCTBE UX
9BOJIIOIMH, B3aMMOCBSI3M BCEX BUAOB BOJ U CIIOCOOHOCTH Mepexoia
OJHOTO BHJA BOJ B APYTOH, B €AMHCTBE X QYHKIMHA B ipupoze (00-
MEH BelIeCTBAaMU U SHEPTHUei).

I'mapoctepa — crpykrypHas vactb Omocdepsl 3emnu. Kak u
npyrue ouocdepHbie 000JO0YKU, UMEET TECHYHO CBS3b C Teorpadu-
YeCKHMHU MapaMeTpaMu COOTBETCTBYIOUIMX C(ep — JHUTO- U adpo-
COCTaBISIIOLINMHE, a TaKKe€ C MaHTHEel 3eMJIH KaK ee TeHEeTHYECKUM
HUCTOYHUKOM. Bo Bcé Bpems cyliecTBoBaHHS 3eMJIM U3 MaHTHH BbI-
nensiercs 1 km® Bomasl B rof. ATMochepHbie BOAbI (TTapooOpasHas
BJlara) CBS3BIBAIOT ruupocdepy ¢ atmocdepoit. buochepa Bo3HukIa
Y3 WU Ha OCHOBE TUAPOCHEPHI, TO3TOMY BCEe 0007104KH (Cephl) re-
HETHYECKH B3aMMOCBs3aHbl. Boma — ocHoBa xwu3HU. [Ipu ee yyactun
B Iporiecce POTOCHHTE3a MPOUCXOAUT 00pa30BaHUE TIEPBUYHOTO OP-
TaHUYECKOT0 BEIECTBa — OCHOBBI CYIIECTBOBAHHS )KUBOTHOTO MHpPa
U To4BoOOpa3zoBaHus. [Ipu 3TOM BBIAETSAETCS KUCIOPO, KOTOPHIM
JBIIAT JIIOOU U KUBOTHBIE M KOTOPBIH SIBISIETCS OCHOBOHM AJISL pac-
MPOCTPaHEHHBIX B IPUPOJIE M BAXKHBIX JUIsI 0OOMEHA BEIIECTB OKUCITH-
TEJILHBIX MIPOLIECCOB.

I'mapocdepa, armocdepa u nurochepa GOPpMUPOBAIUCH OIHO-
BpEMEHHO, HO Ha OCHOBE BoAbl. C TeX MOp Kak B rupocdepe mosBu-
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JIUCH JKUBBIE OPTaHU3MBI, SBOJIIONUS 000JI0UEK TUIAHETHI TIPOUCXO -
JIa MO BIUSHUEM XHU3HU. [ 'eoXxuMuyeckue U reopu3nvIecKue mpo-
LIECChI CTaTM MPOTEKaTh COBMECTHO C OMOTeo- U OMOPU3NYSCKIUMHU
MPOIIECCaMHt C TIOCTETICHHBIM IOMHUHUPOBAHUEM MTOCIICTHUX.

JKv3Hb BO3HUKIIA B BOZIE, BEPOSATHO, OJJHOBPEMEHHO C MOSIBJIICHU-
€M JKUJIKOU BOJBI €Ille MEJTKOBOJIHOTO U TEILIOro IpaokeaHa. [lepBeie
OpPTraHU3MBI-IIPOTOOUOHTHI MPH OOMJIBLHOM pPAa3BUTHU Jal IICPBBIC
0CaJI0OYHBIC TIOPOJIbI — TOPIOYUE CIIAHIBI (JOOBIBAIOTCS B DCTOHUU).
C mocnenyroiel 3BONIONMEH XU3HU W TOSBICHUEM IaHIUPHBIX
OpPraHu3MOB (YOPMUPOBAIHCH TOJINU JOHHBIX OTJIOKECHUN — H3BECT-
HSIKOB, MEpreliei, TMIICOB U Jp., U3 KOTOPBIX B 3HAYUTEILHOU Mepe
CJIaraliuch BEPXHHUE CIOW 3EMHOU KOPBI, TOPBI U 3AJICIKU JKEIC3IHBIX,
MapraHieBblx u JApyrux pyna. [lo3ke ux Ha3Bamu cieaaMu OBLIBIX
ouocdep (Jlano, 1987) n u3yuyenne ux nano mooj . 3toccy (1875)
BBECTHU B HAYKy TEPMHUH «OHOChHEpar.

Ceiiyac TpyIHO ceNaTh NPEIIOIOKCHHS O COCTaBE MEPBUYHOM
aTMoc(epbl U PacCTBOPEHHBIX BEIIECTBAX B MEPBUYHON THUapochepe
Ha MEepBOM dTane ux oOpa3oBaHus. BeposaTHO, OHU ObUTH OJIM3KHU K
HBIHE CYIICCTBYIOIINM KpPaTepHBIM BoJlaM (BYJIKAHUYECKUE 03€pa) H
reizepaM, B KOTOPBIX )KUBYT CHHE3EJICHBIC BOAOPOCIH (IUaHOOAKTE-
puu) — nepBbie HGOTOCUHTE3UPYIOIINE OPraHU3MBI, CBA3aBIINE aTMOC-
(dbepy u runpochepy KpyroBopoTom yriepoaa u kucioponaa. CuiibHas
MOHM3AIMs aTMOc(epsl MPHUBOMIA K WHTCHCUBHOMY Pa3JI0KECHUIO
aTOMOB KHCJIOPOJ/Ia Ha U30TOIIbI, B TOM YHcie 030Ha O,, U3 KOTOPOro
(hopMUpOBaICS 030HOBEIN 3KpaH, 3alUIIABIINN TOBEPXHOCTh 3eMIIU
OT T'yOUTENBHOTO BO3JCHCTBUS KECTKOTO YIbTPa(UOIIETOBOTO H3ITY-
yenus (0,18-0,29 mxm). [losBiieHNEe U yBeIHUYEHUE 030HOBOTO CIIOS
CHOCOOCTBOBAJIO BBIXO/Y XH3HU U3 BOJBI B MPUOPESIKHBIC YUACTKU U
Ha cyury. Pa3BuTHe XH3HH Ha Cyllle IPUBEIO K 00pa30BaHUIO MTOYB.
3aceneHue MPECHBIX BOJ| CTANIO IMUPOKHUM IT0JIEM SBOJIIOLIUU MPECHO-
BOJIHBIX OPTaHU3MOB U MPeo0Pa30BaHUIO JaHIIA(TOB.

K coxanenuto, ceiiyac mpoOMUCXOIUT KOHTPPEBOIIOLMOHHEIH TTPO-
1ecc Ha 3eMiie, BRIPAXKAIOIIMICS B TOM, YTO 3aXOPOHCHHOE B HEApax
3emiin OMOKOCHOE BellecTBO (HedTh, ra3, KAMEHHBIH yroib, TOpd),
coJieprKaliee yriepoa, KOTAa-TO U3bITHIH U3 YIIIEKUCIOTHOW aTMOC-
deprl cxuraercs ¢ sospparom CO, B arMocepy, YTO NPUBOIMT K
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napHUKoBoMY 3(dekTy 1 00eIHEHHIO KHU3HM Ha CyIlle U B TOBEPX-
HOCTHOM CJIO€ BOJIBI 33 CUET YBEIMUYEHHs ITOTOKA JKECTKOTO yJIbTpa-
(hMOJIETOBOTO M3ITyUSHHS U3-3a pa3pyLICHHUs] 030HOBOTO IKpaHa B pe-
3yJbTaTe BBIOPOCOB B aTMOC(epy HPEeoHOB, OKHCIIOB CEPBI M a30Ta.

IIpoucxoxaenue u GopMupoBaHUue ruapocdepsl

o mpobneme npoucxoxaeHUs BOALI 1 (popMupoBaHus TUapoche-
PBI B COBPEMEHHOI HayKe WIYT AUCKYCCUU MEXKIY acTpo(hU3NKaMu, TH-
JPOXUMHUKAMH, TeOXUMHUKaMK 1 Ouosnoramu. CyIecTByeT JBE IJIaBHEIC
TeopuH (TUNOTE3bI): 1) KOCMHYECKOTO TPOUCXOXK/ICHHUS BOABI U 2) Tel-
JIyPAYECKOTO MTPOUCXOKIeHHs. DAaKTUUECKH 3TH THIIOTE3bI HE MIPOTUBO-
pedar apyr ApyTy, HO IMEIOT B BHIY PaHHIOKO (a3y (hOpMUpOBaHHS IT1a-
HETHI ¥ €€ TIO3/IHIOI0 H COBPEMEHHYIO CTaIIM1 SBOJFOLUH TUIAHETHI.

CornacHo miepBoii runorese, rmiaHeTbl COTHEYHOH CUCTEMBI 00-
Pa30BAIMCh U3 OCTHIBIIETO T'a30IBLIEBOTO 00JIaka ¢ OOJNBIIUM COAEP-
JKaHHEeM KOCMHYECKOTO JIbJa U MEePBOHAYAIBLHO OBUIM XOJOIHBIMHU.
ITo muenuro A. Il. Bunorpanosa (1959), B MoMeHT dopMHUPOBaHHS
3emMiin U3 TMPOTOIUIAHETHOTO 00JaKa BCE AJIEMEHTHI ee Oyayrien aT-
Mocdepsl U Tuapochepbl HAXOAWINCh B CBSI3aHHOM BHUJIE B COCTaBE
TBEPJBIX BEIIECTB: BOJa — B THIPOOKHUCIIAX (JIe1), a30T — B HUTPHUIAX
Y HUTPATax, KUCIOPOJ — B OKHCIIaX METaJIIOB, YIIIEBO — B TpaduTax,
KapOuaax u kapOoHaTax.

YIUIOTHEHHE W KOHIEHTpAIUs KOCMHYECKOTO BEIIeCTBa B pe-
3yJbTaTe IIEHTPOCTPEMHUTENBHBIX CHII TPUBOIIIIO K pa30TPEBY Belle-
CTBa ¥ PACIUIaBICHUIO KOCMHYECKOTO Jibia. JlanpHeliee yIioTHeHHE
KOCMHUYECKOT0 MaTepralia 1 yYBEIMYSHHE TEMIIePaTypbl IPUBOAMIO K
BBITUIABIICHHIO JIETKOTIABKHUX BEIECTB U PACIpPEACICHHUIO UX Ha I10-
BEPXHOCTH MEPBUYHOTO OKEaHa — ITpaokeaHa — B Buje 0azanbToB. U3
ATOTO paciiaBa W CIEKaHUS BEIIECTB B JajbHEWIIEM CPOpPMHUpPOBa-
JIaCh 3€MHAasi KOpa MpH MOCTEIIEHHOM OCTBHIBAHUU BEPXHUX CIIOEB U
MIPOJIOJDKAOIIEMCST PAa30TPEBE siipa IIAHETHI, T/Ie KOHIICHTPHPOBa-
JIUCh TYTOIIaBKWE BemlecTBa. [IpoMexyTOUHBINA, MEHee TOpS4Yui,
cJIoll 00pa3oBasl MaHTHIO 3€MJTH, B KOTOPOM BOJIa HAXOAHUTCS B CBsI-
3aHHOM cocTosiHuH. C caMoro Havyasia 00pa3oBaHUsl MAHTHUU U JIO CUX
IOp MPOUCXOAUT jera3anus e€ BemecTBa. Ha moBepXHOCTh 3eMHOM
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KODBI YepE3 JKepJia BYJIKAHOB, «OElbIe» U «IEPHBIE» KyPUIbIIUKH'
Ha JIHE OKEaHOB, F€U3ephl U TPELIMHHBIE PA3JIOMBI IPOUCXOIUT
BBIJICIICHUE BOJISIHBIX ITAPOB B Mpejieiax 1 KM® Bojbl B IO/ BO BCIO
UCTOPHUIO 3eMJIH. YCTAHOBJICHO, YTO HaWOOJNbIIEE BHIACICHHE BOJBI
13 MAaHTHU NPOHUCXOAMIIO IIPU 00pa30BaHUHU 3€MHOI KOPBI U3 Marma-
THUYECKUX 0a3albTOBBIX MaTepHanoB. Tak, MpH M3MUSHUN 0a3alIbTOB
Ha MMOBEPXHOCTh 3eMJIH BhIIENISICTCS 7% MapooOpa3HON WITH JKUIKOH
Boab! (Kiure u np., 1998). Jleryuune BemecTBa: ByJIKAaHHYECKHUE Ta3bl,
COEIMHEHHS YIJIEpOJa, CEPhbl, aMMMAaK, TaJOUIHBIE KUCIOTBI, BOJO-
pOI, aprOH U HEKOTOPBIE APYTHE Ta3bl — NOJHSUINCH HA TOBEPXHOCTD
u obpaszoBanu atMocdepy. B nepBuuHbIi OKeaH nepexoauiiu, pacTBo-
PAACH B BOJE, TAKXKE U IPYrHe COCTABHBIE YACTH BYJIKAHMUYECKUX Ia-
30B — O0JIBILIAs OIS YTAIEKUCIIOTO T'a3a, KUCIOTHI, COeIMHEHHUS CEPhI U
JacTh aMMHuaka. Knuciorsl, 0coOEHHO B BOZE, pearupoBaiiy ¢ CHIUKa-
TaMU TOPHBIX MOPOJ], U3BJIEKas U3 HUX LIETOYHBIC, IETOYHO3EMENb-
HBIE U IPYTHE 3JIEMEHTHI.

B pesynbraTe Boga mepectaBaia ObITh KHCIIOH, a paCTBOPUMBIE
COJIM M3BJIEUEHHBIX U3 CHJIMKATOB 3JEMEHTOB NEPEXOAMIN B OKEaH,
[I03TOMY BOJIa B HEM Cpa3y K€ CTaHOBMJIACh cosieHo. C MoBepXHO-
CTH OK€aHa HcIapsulach BOJa, KOTOpas, BO3BPAILAsCh B BUAE JOKACH
(mpecHasi) Ha 3€MHYIO MOBEPXHOCTh, C(HOPMHpOBaAja BOABI CYIIH.
Boapb! okeana, cymm u atMocepsl COCTaBUIN €AMHYIO 3eMHYIO0 000-
JIOYKY — ruApocdepy. ITO U ONPeNesuiIo OAHY U3 CIIEHU(PHUECKUX
ocoOeHHOCTeH 3eMiH, OTIHYaoLyto e€ oT npyrux miader ConHed-
HOW CHCTEMBbI,— IIOCTOSIHHOE HAJMUMe Ha Hel TUAPOChEpHI.

OO0pa3oBaHue BOAHBIX O00OJOYEK MPOUCXOOWIO U Ha APYTHX
IUTAaHETaX, HO M3-3a pa3HBIX Macc IUIaHET W MX OpOMT HabmomaeTcs
pasHoe €€ KoHeuHoe cocTosiHue. Tak, Ha Mapce mpou301LI0 BEIMO-
pakuBaHue TUAPOCHEPH U BOJA TaM MOKET OBITh B COCTOSIHUM JIbJIA.
To e npousonuio co cnytHukamu CatypHa. B xomere ["annes sinpo

! TlepBuyHast (FOBEHWIbHAs) BOJAA JCTa3HPYIOIICHCS MarMbl COACPIKUT
coeTHeHus MeTayutoB. Kor/a Takas cBepXropsiiasi Bo/ia IoIa/1aeT B XOJI0THY IO
TIPUJIOHHYIO OKEaHHYIECKYIO BOAY, OHA OBICTPO OCTBIBAET, a COZEpIKAIINECs
B HEH BEIIeCTBa OCAXKIAIOTCS. OJTH BemIecTBa (POPMHUPYIOT BOKPYT CTPyH
coopykeHue, moxoxee Ha TpyOy. C TOIBOMHBIX armapaToB Takas CTPYs
HEpesIKO BBINIAUT KaK CTOJNIO dYepHOro, a mHoraa Oemoro apiMa. IToatomy
TaKHe UCTOYHUKH TTOJTYYHIIH Ha3BaHNE «YEPHBIE» WU «OEIIbIe) KYPUIIBIIUKH.
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neasiHoe. MHaue nomu nmponeccsl Ha Benepe. Tam nmpousonuio BbI-
napuBaHue BOJHON 000JI0YKH, U )KUAKOH BOABI, BEPOSTHO, HET.

[lo maHHBIM O CKOpPOCTH PaMOAKTHBHOIO pacraja aToOMOB pas-
JIMYHBIX 3JIEMEHTOB celdac OCTATOYHO TOYHO OIPEAENEHO BpeMs Cy-
LIECTBOBAHUsI HAILIEW TUIAHETHI, KOTOPOE COCTAaBJISET MPUOIN3UTENHHO
4,65 mupa et. Bo3pacT caMbIx IpeBHUX MOPOJ, KOTOPHIE HalIEHBI Ha
CEerofiHs, AocTuraeT 3,8 MIpA JIeT. DTH NOPOJIbl COXPAHWIN OTIEYaTKU
CTEHOK KJIETOK CaMbIX IPEBHUX OHOKJIETOYHBIX OPraHU3MOB (BBISBIECHO
pu 00pabOTKE TOPIOYHX CIIAHLIEB TFIABUKOBOM KHCIIOTOH). DTO TOBOPUT
0 TOM, 4TO 3TH NMOPOABI IIEPBOHAYAIBHO OTJIAaralvch B BOJOEMaX, B KO-
TOPBIX K MOMEHTY (pOpMUpOBaHUSI TIOPOABI YKE TOBOJIBHO AIUTEIEHOE
BpeMsl JOJDKHA Obla CyIIECTBOBATh YKM3HbB, IPUYEM TaKasl KHU3Hb, KO-
TOpasi ycriesia aKTUBHO BKIIFOUHTBCS B OMOT€OXMMHYECKHE MPOLIECCHI.
A 3TO 03HauaeT, 4To MepBUYHas TuApocepa ¢ KUAKOU BOJOHM JOIDKHA
OblJ1a MOSIBUTKCS €11Ie PaHbllIe, He o3Hee 4 MIIP JIeT Ha3a/l.

B 3axstouenmne naHHOM I71aBbl CleAyeT MOAYEPKHYTh, YTO U3yUe-
HUeE SIBICHUH U TpoueccoB (JOPMUPOBAaHUS BOJHON 000104KH 3eMin
U ee mpeBpalleHne B ruapocdepy Kak chepy >KU3HH NO3BOJISET Mpe-
CTaBUTh pa3BUTHE HAIlleW TUIaHETH! TOJIBKO B CBA3M ¢ BOJOM. Bee reo-
XMMUYECKUE, a 3aTeM W OMOTEOXMMUYECKHE MPOLECChl MOTJIU MpO-
UCXOIUTHh Ha BOAHOW ocHOBe. PazButme atmMocdepsl u nuTocephl
MIPOMCXOAMIIO U MPOUCXOIUT cedac B CBSA3U € IEPBOHAYAIIBHBIM U CO-
BpeMEHHBIM cocTosiHueM Tuapocdepsl. [loka cymecTByeT aerazanus
MaHTHH, MBI MOYXEM TOBOPUTH O MPOAOIKEHUH Pa3BUTHS U THAPOC-
¢epr1. buocdepa HaunHanacek ¢ ruapochepsl U AanbHeiee cocTos-
HUe ruapocdepsl OyaeT OnpeaessaTh U XapakTep pa3BUTUs Onoceps
WK ee Aerpaganuio. B Hactosiee BpeMs: HabIroaeTcs yBeqTuueHHe
BOJSIHBIX MAPOB B aTMocdepe, YTO CIOCOOCTBYET pa3BUTHIO MapHU-
KOBOTO 3¢ deKTa naxe B OOJbIIeH CTETIEHH, YeM YBEIHUCHUE COAEP-
xanust CO,. ['moGanbHoe NOTENIEHHe U BO3MOKHOCTD JIEHUKOBOTO
Mepruoa 3aBUCHT OT COCTOSIHUS THAPOChEphl, ONpeaesieMOro X03sii-
CTBEHHOH JIEATENBHOCTHIO YeoBeKa. YenoBek MOKET BIUATh Ha CO-
CTaB U 00BEMBI BOA THAPOC(EpEl, O3TOMY 3HAHHE (PU3UKH, XUMUH U
OMOJIOTHH BOJ, MOKET CTaTh OCHOBOW MpeNyTpexKACHIs HesKelaTeI b
HBIX SBJICHUH B MOCIIEIYIOIIEM Pa3BUTUH THIPOCPEPHI.
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I'nasa 2. XuMu4deckKue
U pu3uYecKre CBOMCTBA BOAbI

B oToli r1aBe MHe XOTeNOCh Obl YIETUTh OCHOBHOE BHUMAaHHE
HE YHUKIBHBIM U Ja)X€ aHOMAaJbHBIM XHUMHUYECKUM U (PU3NUECKUM
CBOMCTBaM BOJIbI KaK IMPUPOAHOIO MUHEpaJIa, a TOMY, KaK U3BECTHBIE
CBOMCTBA BOJBI CBA3aHBI C )KU3HBIO BOJOEMOB Pa3HOT0 XUMUYECKOTO
U TpO(HUUECKOTO CTaTyca.

CocTaB BObI

Bopa — npuponHslii MUHEpa, TpeACTaBISIOMNN co00i mpocToe
XUMHYECKOE COENMHEHUE Kucaopoaa u Bogopoaa — H,O. Ha camom
JeTie BoJia MMeeT 0oJiee CIOXKHBIN cocTaB. B coctaBe 0OBIMHON BOJIBI
H,O umeercs HeOoOIbIIOe KONMMIECTBO TshKeNno Bojbl D,O u coBcem
HE3HAYUTENIBHOE KOIMYECTBO CBEPXTshKenoi Boabl T,0. B monexyiy
TSDKEIION BOBI BMECTO OOBIKHOBEHHOTO BoZiopoia H — mpotus — BXouT
€ro TspKeJbld u3oton D — aeiiTepuii, B cOCTaB MOJIEKYJIbI CBEPXTSIKE-
JIOH BOJIBI BXOJIUT ertie 6oJiee TSHKEIBIi n30Ton Bojopoaa T — TpuTHiiZ,
B npuponnoi Boze Ha 1 000 monexyn H,O npuxoaurest 1Be MOJIEKYIbI
D,O u Ha oxny mosekyny T,0 — 10" monexyn H,O. MonekyspHas
Macca Bozibl paBHa 18. Mosekyn H,0'° B npupoHoit Bojie coneputes
99,73%, monexyn H,0" — 0,2% u moneky:n H,0" —0,04%.

Tsoxemas Bona DZO OecliBeTHA, HEC MMEET HU 3armaxa, HHU BKyca
Y KUBBIMU OpTaHM3MaMHU He ycBauBaeTcs. Temieparypa ee 3amep3a-
uus 3,81°C3, remneparypa kunenus 101,42°C u Temneparypa Hau-
6ompmeit iotTHOCTH 11,6°C. Ilo THrpOCKONMYHOCTH TSKenas Boja
Oym3Kka k cepHoit kucnote. Ee mnoraocTs Ha 10% Oosibiie TUIOTHOCTH
MIPUPOTHOM BOJIBI, @ BA3KOCTH MPEBBINIACT BI3KOCTH IPUPOTHOMN BOJIBI

? Tpuruii Ha 3emite 00pa3yeTcs B pe3yIbTaTe TPEX OCHOBHBIX [IPOLIECCOB:
a) B3aUMOJICHCTBHSI KOCMHUUYECKOTO U3JTYUSHHUS C SIIPAMH JIEMEHTOB, BXOJIsI-
UX B cocTaB aTMoc(epsl, 0) UCIIBITAHUS TEPMOSIEPHBIX OOMO, B) yTEUKH
TPUTHSL C MPEANIPUSTUIN SAEPHON MHIYCTPHHU. Y CTaHOBJIEHO, 4TO OoJjbLIas
yacTh atMmocepHoro HT sBisieTcss MCKyCCTBEHHOW, NPOCTPAHCTBEHHOE
pacnpezesieHue ero CyIecTBEHHO OJHOPOJHO U ce30HHBIX Bapuarmii HT He
HaOmomaetcst (Pomanos, Kukudes, 1979).

3 Takyro TemIeparypy WMeET BHYTPHBOIHBINA Jie[ MPU 3aMep3aHHH
CHOMPCKHX PEK, II03TOMY MECTHBIC JKHTEIIN HE UCTIONB3YIOT PEYHOI Jie pH

IIPUTOTOBJICHUU IIUILH.
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Ha 20%. PactBopuMoOCTh coneil B Tsxkenoi Boje npumMepHo Ha 10%
MeHbIIE, YeM B 00b4HOM Boje. ITockonbky D,O ucnapsercs meien-
HEe JICTKOU BOJIbI, B TPOIIMUECKUX MOPSIX U 03epax ee 0OJbIle, 4eM B
BOJI0€Max MOJIAPHBIX IIUPOT.

YcraHoBieHa cienyromas 3aKOHOMEPHOCTh pacpeieICHUs U30-
TOIIOB BOJIOPO/ia B IOBEPXHOCTHBIX U aTMOC(EPHBIX BOJAX:

- IIPECHBIE MOBEPXHOCTHBIE BOJIBI PEK, 03€P U APYTUX BOJJOEMOB, MO-
TIOJTHSIFOIINXCS TJIABHBIM 00pa3oM 3a CHeT aTMOC(EpHBIX OCAJIKOB, CO-
JepKat IerTepus U KUciopoa-18 MeHsbllie, 4eM OKeaHHUECKUE BOJIBI;

- U30TOIHBIN COCTaB MPECHBIX MOBEPXHOCTHBIX BOJ| ONPEACIACT-
csl pU3UKO-reorpa@UISCKUMU YCIOBUSIMH UX HAXOXKICHUS.

CmpoeHue MOJ/1EKY/1bl 800bl

WzyueHne BHyTPEHHETO CTPOSHHS BOABI — JIEJI0 PyHAaMEHTab-
Hoi xumud. CTpoeHrEe MOJIEKYJ BOJBI M CIEIYIOIINE U3 HETO (HU3U-
YecKHe U XMMHYECKHE CBOICTBA JOCTATOYHO XOPOLIO U3YyYEHBI, TEM
HE MEHee BBISBISIOTCS HOBBIE CBOWCTBA BOJIbI, OCOOCHHO B OMOJIOTHH
U MeaunuHe (KpHOOUOIOTHS).

Boga cocrout u3 11,11% Bomopona u 88,89% xucnoponaa (mo
Becy). [Ipu oOpa3zoBaHuM BOJBI C OTHUM aTOMOM KHCJIOPOJA COCITH-
HSIOTCSI IBa aTOMa BoJopoJa. B Monekyne Boabl aTOMBI BOJIOPOa U
KHCJIOPOJIa PacIiONOkKEHbI MO YIrilaM PaBHOOEAPEHHOTO TPEYTONbHU-
Ka: IpH BEPUIMHE HAXOAUTCA aTOM KUCIIOPO/a, a B yIilax Mpy OCHOBa-
HUH — 110 aTOMY BOJIOpOJia; YTOJI MIPH BEPIIUHE TPEYTOJbHUKA OKOJIO
105°, a paccTossHUE MEXAY AIpaM{ BOJOPOJA U KUCIOPOAA OKOJIO
0,97*10® cm u Mexay sapamu Bogopoa 1,53*108 cm (puc. 1).

Mornekyna BoAsl 00nagaeT noaspHOcTbio. CTOpOHA MOJIEKYIIBI
C aTOMOM KHCIJIOpOJia UIMEET HEKOTOPHIH U30BITOK OTPUIATEIBLHOTO
3apsina’, a MPOTHBOIIOJIOKHASI CTOPOHA, B KOTOPOH pa3MelIeHbI aTo-
MBI BOJJOPOJIa, — U30BITOK MOJIOKUTEIBHOTO 3aps/ia JEeKTPHIECTBa.
Hanuumem monspHOCTH W HEKOTOPBIX APYTHX CHI OOYCIOBIEHa
CHOCOOHOCTH MOJIEKYJI BOABI 00BEAMHATHCS B arperarhl 0 HECKOJIb-
KO MOJIEKYJI.

4 ATOM KHCIIOpOJIa UMEET 8 3JIEKTPOHOB: [[BE MAphl U3 HHUX CBA3aHBI
C BOJIOPOAOM, a 4 oCTaloTcad CBOOOJHBIMHU Ul CBA3EH ¢ aTOMaMHM JIpyTUX

BELIECTB.
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Puc. 1. [Tonoxxenue sipep Bogopoaa
OTHOCHUTEJIFHO aTOMa KHCJIOPOJia B MOJIEKYJIe BOABI

I[Ipocras, He oObemMHMBIIASACA C APYrod Monekyna Boasl H,0
Ha3bIBaETCS 2UOPO./Ib, 00pa30BaHUE U3 IBYX OOBEIMHUBIINXCSI MOJIE-
Kyn Boubl, T. €. (H,0), — oueudponw, a coenunenne u3 Tpex MpoCTHIX
mornekyn (H,0), — mpueuopons. OGpa3oBanue IUruaposs U TPUTH-
JpOJIsl IPOMCXOTUT BCIIEACTBUE MPUTSHKCHUSI MOJIEKYJT BOJBI APYT K
JpYTY B pe3yibTaTe OTMEUEHHOTO BhIlIe 3(hhexTa MmoasspHOCTH, CBOI-
CTBEHHOT'O MOJIEKYJIaM BOBI.

ITpu O°C Boga cocrout u3 MoHomepoB H,O Tonbko yacTudHo,
OonblIas K€ ee yacTh NPU 3TOH TeMIlepaType COCTOUT M3 TpUMe-
pos (H,0),, B T0 Bpems Kak npu Temmneparype 4°C OCHOBHYIO Maccy
BOJIbI cocTaB/sAoT auMepbl (H,0),. Bo b1y 1oMMHHDYIOT TpOHHBIE
MOJIEKYJIbI, o0anaromue HanoonpmuM 00beMoM. [Ipu moBbIIEHNH
TEMIIEpPaTypbl CKOPOCTh ABHKEHUS MOJIEKYJI BO3PACTAET, M CUJIbI TIPH-
TSODKEHUSI MEXKIy MOJIEKYJIaMH OKa3bIBAIOTCS HEIOCTAaTOUYHBIMHU JUIS
yIepKaHus UX APYT OKOJO Apyra. B »KMIKOoM cOCTOSHUM BOAA Mpen-
CTaBIISIET CMeCh AMTHIPOJIEH, Tpuruaposneit u monoruaponei. C yBe-
JMYEHNUEM TeMIIepaTypbl TPOMHBIC U TBOWHBIE MOJIEKYJIBI PaclaiatoT-
cs1, ipu 100°C Boza cOCTOMT TIaBHBIM 00pa30M U3 MOHOTHIPOJIEH.

Taxum 00pa3oM, Ui MOJIEKYJIBI BOABI XapakTEPHO JHUIIOJIBEHOE
crpoenue (aunonm). Ux m3o0paxkaroT B BHIE OBAJIOB, MOJIOCA KO-
TOPBIX UMEIOT POTHUBOIIONOKHBIE TI0 3HAKY 3JIEKTPUUECKHUE 3apsbl.
[Ipu nocTaToyHOM CONMKEHUH MOJEKYJIBI BOABI HAYMHAIOT AEHCTBO-
BaTh APYT Ha Jpyra CBOMMH CHJIOBBIMHU NOJSIMU. [Ipu 3TOM mONIOXKU-
TEJILHO 3apsKEHHBIN MOJII0C OTHON MOJIEKYJNbI IPUTATHBAET OTPULIA-
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TEJILHO 3apsDKEHHBINH APYrod. B pe3ynbpTaTe MOTYT MOJTYYUThCS arpe-
raThel U3 IByX, TpeX u 0osee moineky (puc. 1).

Hac uHTepecyroT Te 0COOEHHOCTH CTPOEHHUSI MOJIEKYJBI BOIHI,
KOTOpbIE MPHUIAIOT € MHTEHCUBHYIO PacTBOPSIOLIYIO CIIOCOOHOCTB,
OCHOBaHHYIO Ha JUIOJEHOM MOMEHTE MOJIEKYJIbI BOJBI.

Bona — yHuBepcaiabHbIl (MHepPTHBIN) pacTBOopuTenb. IIpo-
LIECC PAcCTBOPEHHMS 3aKIIOYAETCS BO B3aUMOACHCTBHU PacTBOPSIEMO-
r0 BEIECTBA C YaCTUL[AMHU BOJBL. MoJieKyia BOABI, MPEACTaBIAIOLIAs
cO0O0H ANEKTPUIECKU JUMOIb (M30BITOUHBIH OTPUIIATENILHBIN 3apsil
Ha aToMe KHUCIIOpOoAa U cIaOOIOJIOKHUTENbHBIE Ha aToMax BOAOPO-
1a), IPUTATHBAET K cebe 3a cueT 00pa3oBaHUsI BOAOPOIHBIX MOCTH-
KOB ellle YeThIpe MOJIEKYJbl BOABI WM APYTOrO BELIECTBA, TOITOMY
B MpHUPOJe HEe OBIBACT XMMHUYECKH YMCTOW BOABI. DTa CHOCOOHOCTH
BOJIBI 0OecrieynBaeT epeHoC BEUIeCTB B reorpaduieckoit odonouke,
JISKUT B OCHOBE 0OMEHa BEIIECTBAMH MEKAY OPTaHU3MaMU U CPeoH,
B OCHOBE IIUTaHUsI PACTCHHH.

[Tpu conmprUKOCHOBEHNH C BOAOH KaKOW-HUOYIb COJIM, HAIPUMEDP
ramuta (NaCl), annon (Cl) OyaeT mpUTSIrUBaTHCS MPOTUBOIOIOKHO
3apsDKEHHBIMH aTOMaMK BOJOPOJa MOJIEKYT BOAbI (00pa3yroTcs BO-
JOPOAHBIE MOCTHKH), a KaTHOH (Na) OyIeT mpUTITUBaThCs OTpHIIa-
TEJILHBIM MOJIIOCOM MOJIEKYJIBI BOIBI (puc. 2). Ha pa3pbIB kpuctaiiu-
YEeCKOH peIIeTKH PacTBOPSIEMOTO BELISCTBA 3aTPAuMBACTCS 9HEpIUs
euopamayuu.

g%@ ‘@@@
2 1% s

Puc. 2. Cxema B3auMoJIefiCTBHS pPaCTBOPSIEMOTO BEILIECTBA M BOABI

B BOAC MOI'YT paCTBOPATBHCA TBEPABIC, XKUIAKNUC U FaSOO6paBHLI€
BCIICCTBA. Ilo PacTBOPUMOCTHU B BOAC BCC BCUICCTBA ACJIATCA HA TPU
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rpymnimsl: 1) XOpoIIo pacTBOPUMBIE — MOJIAPHBIE U AUCCOIUUPYIOIIHE
BelecTBa (eudpoduibHule: CONU, MEIOYH, KHCIOTHI), 2) TUIOXO pac-
TBOPHMBIE (CTEKJIO0, cepebpo) U 3) TPYAHO WM BOBCE HE PacTBOPH-
MbIe B BOJie THAPO(HOOHBIE, HEMOISIPHBIE, HE AUCCOIMUPYIOIINE Be-
IIECTBA: JKUPBI, Kayuyk u ap.). HeoOXoauMo mog4epKHyTh, YTO a0-
COJIFOTHO HEPACTBOPHUMBIX BEHIECTB HET, MO3TOMY MPAKTHUYCCKH BCS
Tabaua MeH/eneeBa COASPIKUTCS B MOPCKOH Boje. PacTBopsrorias
CMOCOOHOCTh 00ECTIeYNBACT MPUITUIIAHNE, BHICOKYIO CITIOCOOHOCTh K
CMaYMBAHUIO ¥ KAMWLISIPHOCTH BOJIBI (BOJHOTO PacTBOPA).

Boja — 9T0 MHEPTHBIN PACTBOPUTEIH, KOTOPbIH OOBIYHO HE BCTY-
MaeT B PEaKI[MiO C PACTBOPEHHBIM BEIECTBOM. JTO CBOHCTBO HCKIIIO-
YUTENBHO BAYKHO JIJIS )KU3HH, TaK KaK B JKUBBIX CHCTEMaX BOJIA CITYKHUT
UHEePMHbIM Hocumenem Pa3HOOOPa3HbIX )KU3HEHHO Ba)KHBIX BELIECTB.
IIpupoaHbie BOAHBIE PACTBOPHI OBIBAIOT CIAOBIMH, HACHIIICHHBIMU
U Jae TepeHACHIIICHHBIME. YeM J0NbIIe BoIa B3aUMO/ICHCTBYET ¢
MUHEpaATLHBIME BEIIECTBAMH, TEM OHU HachlleHHee. Tak, riryOuH-
HBIE MOI3EMHBIC BOJBI MOTYT OBITh KaK HACBIIICHHBIMH (Paccoiib),
TaK ¥ TePEHACHIIIICHHBIMHU. PaCTBOPEHHBIE B BOJIE BEIECTBA MEHSIIOT
ee (hu3nUecKre CBOUCTRA: TNIOTHOCTh, DJIEKTPOPOBOIHOCTD, TTOBEPX-
HOCTHOE HATSDKEHHE, YCUITUBAIOT uX. TeMmepaTypa 3aMep3aHus Mop-
CKOW BOJIBI OTPHUIATEIbHAS.

O6muii XMMHUYeCKU COCTaB NPUPOAHBIX BOJ,

I'nrasHble UOHBI 8 800AX U UX HPOHCXO.'HC()BHUB

K 4uncay rnaBHBIX HOHOB, COJAEPKAIIUXCS B MPUPOIHBIX BOAAX,
otHocsTcs uonsl Cl, SO, HCO,, Na, Mg, Ca u K, xotopsie o0Opa3yrT
OCHOBHYIO YaCTh UX MUHEPAJILHOTO cocTaBa. [ TaBHbIE HOHBI OIIpee-
JSI0T XMMUYECKUM TUN BOJ, MHAUY€ MX HA3BIBAIOT MAKPOKOMNOHEH-
mamu. MukpoxomnoHenmusl COAEPKATCS B BOJAX B TOPa3l0 MEHBILIUX
KOJIMYECTBAaX U HE OMPEEIIIOT XUMUYECKOTO TUIIA BOJIBI. Psi koMIio-
HEHTOB, PACTBOPEHHBIX B BOJaX, 3aHUMAET IPOMEKYTOUYHOE MOJIOXKE-
HHE MEXAY Makpo- U MUKpPOKOMIIOHEHTaMu. K ux uuciy oTHOCSTCS
H, NH,, NO,, HZSiO3. [IepeuncieHHbIE KOMIIOHEHTBI B HEKOTOPBIX
TUTIAX BOJA MOTYT IPUOOpETaTh MEPBOCTEIICHHOE 3Ha4YeHUe. Macco-
Basi KOHILICHTpAIUs TTIaBHBIX MOHOB B BeCbMa MPECHBIX BOJAX BBIpa-
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KaeTcs HepBBIMU €IMHULIAMH MIJUIMTPAMMOB B JIUTPE, B paccoiiax ke
JOCTHTaeT HECKOJIBKUX COTEH rpaMMoB Ha | Kr (mpommiuie, %o).

OtHecenne MOHOB K K 4HMCIy IIaBHBIX SIBISIETCSI CIIOPHBIM. B
MOJ3EMHBIX U TOBEPXHOCTHBIX BOJAX 3TH MOHBI, KaK MpaBUIIO, 3aHU-
MAalOT BTOPOCTENIEHHOE MOI0KeHHEe. TOJIbKO B aTMOC(EPHBIX OCaIKax
noHbl K MOTYT UTpaTth TiIaBHYIO POJb.

Xaopuansie noHbl (Cl) — rIaBHBI KOMIIOHEHT MHOTHX IIpH-
POIHBIX BoA. PacTBOpMMOCTD XJIOPUAHBIX COJEW HATpHsl, MArHUS U
KaJblKsl OYeHb BBICOKas. BcieacTBUe 3TOro XJIOpUaAHBIE HOHBI Oec-
MPENsTCTBEHHO MUTPUPYIOT ¢ BogaMu. OHH OIIpeessioT O0IIyI0 MU-
HEepaNr3aluio BOAKI OT CJIEJ0B 10 IEPBBIX COTEH I'paMMOB Ha 1 11 pac-
coia. B cnabo- u ymMepeHHO MHHEpaTU30BaHHBIX BOJIAX MOHBI XJI0pa
OOBIYHO HAaXOAATCS Ha TpeTheM MecTe. C yBelMueHueM MUHepau3a-
LUK pacTeT X abCOJIOTHOE U OTHOCUTENFHOE coAepkaHue. B Bomax
MOBBIILICHHON MUHEpaIM3aly HOHBI XJIOpa TakK ke, Kak U cynbdaTt-
HBIE MOHBI, TI0 KOJMYECTBEHHOMY COJAEPKaHMIO 3aHUMAIOT MEPBOE
WK BTOpoe MecTo. JlIoMHHUpYIoIee 3HaueHHe OHU IpUOOpeTaroT, B
BBICOKOMHUHEPAJIM30BaHHBIX BOJaX M paccoiax. Mopckas BoJa, pac-
COJIBI ITyOMHHBIX MOI3EMHBIX TOPU30HTOB U parna OOJbIINHCTBA 03P
OTHOCSTCS K XJIOPUOHOMY KAACCY.

['MaBHBIM MCTOYHUKOM COJEpKaHHS MOHOB XJIOpa B NPUPOIHBIX
Bonax spinsiercst ranut (NaCl) 3eMHOH KOpBI, TA€ XJIOpa COAEPKHUTCS
0,017 % ee maccel (A. I1. Bunorpanos, 1959). Xnop nocrymnaet B Bogy
TaKKe NPH BHIBETPUBAHUN MarMaTHYeCKUX MOPOJ U C BYJIKAHHYECKH-
MH U3BEpP)KEHUSIMH. VICTOYHHKOM HOHOB XJIOpPa B TIOBEPXHOCTHBIX BO-
Jax MOTYT OBbITh aTMOC(EpHBIE OCaAKH ¥ IPOMBIIIIIEHHBIE OTXOIBI.

Cyabdarnbie nonsl (SO,*). B npupoaHbIX Bojax KOHIIEHTpa-
uus cynb(aTtoB HM3MeHsieTcs B IIMpokHx npexaenax. ConeprkaHue
Cyib(]aToB B MIPUPOAHBIX BOJAX JTUMUTHPYETCS IPUCYTCTBUEM B BOJIC
1oHoB Kanblus Ca®, Tak kak obpasyemoe umu coeaunenue CaSO, —
ManopactBopumoe. Haumenpimas konnentpanus (0,2—2,0 r/im) ux Ha-
OmomaeTcst B JOKIEBOU BOJE, CHETe U OMPECHEHHBIX MOA3EMHBIX BO-
nax. HauOombIiass KOHIIEHTpanus (IECATKUA U COTHU /) CyIb(haToB
OTMEYaETCs B paccoiax, COAEPKaIIuX Cyab(paT MarHus.

CynbdaTHble HOHBI Tarke 00JIANAIOT XOPOILEH MOIBHUKHOCTEIO,
YCTyIasi B 3TOM OTHOIIeHUH XynopuanbiM. Conepsxanue SO, B IpHpOJI-
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HBIX BOAAX JIMMUTHPYETCS] IPUCYTCTBHEM B BoJie HOHOB Ca, KOTOpbIE
BMecTe ¢ SO, 00pasyroT CpaBHUTENLHO Mao pacTBopuMblii CaSO,.

B otcytcTBue kucnopoaa (B aHadpoOHOU cpeze) cyibdaTHbie
WOHBI CTAaHOBSITCS HEYCTOWYMBHIMU M BOCCTaHABIMBAIOTCS JI0 CEPO-
Boznopoaa. OCHOBHasI poJib B 3TOM HPOLIECCE NPUHAICKHUT Cyb(a-
TPEAYLUHUPYIOUIMM OaKTepHsM, Pa3BHBAIOLIMM CBOIO JESTEIBHOCTD
[PY HAJIMYUU OPraHUYEeCcKOro BemecTBa. I104BHI 3a1epKUBAIOT cepy,
Y OHa UCHOJIb3YeTcs pacTeHusMu B popme SO, Ha pOoCT GHOMACCHI.

OCHOBHBIM UCTOYHHUKOM IOSIBIICHHSI B BOJE CYJIb(ATOB SIBISIOT-
Csl pa3In4HbIe 0CAJ0YHBIC TIOPOJBI, B COCTAB KOTOPBIX BXOAUT THUIIC
W aHTUApH] (U1 KapcTOBBIX-CY(GPO3HOHHBIX 03ep). HacTUuHO Cyiib-
(aTbl MOCTYNAaOT B MOBEPXHOCTHBIE M TPYHTOBBIE BOABI U3 MOYB (CO-
JIOHYAKOB), IPH Pa3JI0’KEHUN IPOMBILIUIEHHBIX  OBITOBBIX OTXOJOB.

I'napokapoonarnbie (HCO,") n kap6onatubie nonsl (CO>) -
Ba)KHEHIIIas COCTaBHAs 4acTb XMMUYECKOT'O COCTaBa MPUPOJHBIX BOI.
I'mapokapOoHaTHBIE MOHBI MOSBISIIOTCS B MPUPOTHBIX BOAAX BCIE.-
CTBHE PaCcTBOPEHHS NPUCYTCTBYIOIIEH B HUX YIIIEKUCIOTON N3BECTHSI-
KOB 0Ca/I0YHBIX TTOPOJ, T0JIOMHUTOB, MEpreieH U IpyTHX.

CoorHotieHre HOHOB ((hopM KapOOHATHOTO PAaBHOBECHS) OIPE-
nensieT B OONBIIMHCTBE CIy4YaeB B MPUPOIHBIX BOAax 3HadeHue pH:
[0 TMPUCYTCTBHIO TOW MJIM WHOH (OPMBI YTOJIBHON KHUCIOTHI MOKHO
CyIHTh O 3HaueHnu pH maHHOH BOABIL.

I'mapoxapOoHaTHBIE HOHBI BCTPEYAIOTCS BO BCEX MPUPOTHBIX BO-
Jax, KpoMe KUcibIx (4-i tam Box o Anekuny). [IpecHsle Boab! mpe-
HUMYLIECTBEHHO OTHOCSTCS K THAPOKapOOHATHOMY Kiaccy. OOBIYHO
B PEKax M 03epax colepKaHue TUAPOKapOOHATOB He mpeBbimaet 250
MI/11. B moa3eMHBIX BOJIaX MPH HATWYUK OOJBIINX KOJIUYECTB AUOK-
cuJa yriepoaa OHO 3Ha4YuTeNbHO noBeimaercs. Yacte HCO, umeer
OMOXMMHYECKOE POUCXOKACHHUE, a YaCTh — KaK pe3yIbTaT MarMaTH-
YEeCKHX MIPOLIECCOB C BHIXOIOM JETa3allMOHHBIX BOJ.

Honer CO, HaXoAATCs B IPUPOJIHBIX BOAAX CPABHUTENLHO PEIKO.
Boubiie Beero, 1o necstkos rpamm Ha utp, CO, u HCO, conepxurt-
Csl B COJOBBIX M ILEJOYHBIX BOJAX, B KOTOPBIX KapOOHATHBIC W THUI-
pOKapOOHATHBIE MOHBI CBSI3aHbI C HOHAMH HATPHS, IPUYEM KBS U
MarHus B MoJOOHBIX BOJAX Majlo.
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Wouwt natpust (Na). Hatpwuii siBisieTcst OTHUM M3 TJ1aBHBIX KOMIIO-
HEHTOB XMMHUYECKOI0 COCTaBa MPUPOTHBIX BOJI, OMIPEACIISIOIINX X THUIL.

OCHOBHBIM HCTOYHUKOM MOCTYIUICHUS HATPHUS B TIOBEPXHOCTHBIC
BOJIbI CYIIIU SIBIISIIOTCSI U3BEPIKEHHBIE U OCAI0YHBIE TIOPOJABI U CaMo-
POAHBIE PACTBOPUMBIE XJIOPUCTHIEC, CEPHOKUCIIBIE U YTICKUCIBIE COMU
HaTpus. YaCTUYHO UCTOYHUKAMU HOHOB HATPUSI BMECTE C KaJIHEM SIB-
JITFOTCSL OMOJIOTMYECKUE MPOLECCH B TIOYBAX, MPOMBIIIICHHBIE U XO-
3SIICTBEHHBIC CTOYHBIC BOJIbI U KOJUIEKTOPHBIC BOJIBI, COpachIBaGMbIC
C OpOLIAEMBIX TOJIEH.

B noBepxXHOCTHBIX BOJaX KOHIICHTpPALUA €T0 B IMPUPOJHBIX BO-
JaX KOJIeOIeTCs OT JECATHIX AOJEN 10 COTEH MI/IM®, B TOA3EMHBIX
BOJIaX — OT MUJTUTPAMMOB JI0 TPAMMOB U JIECSTKOB TPaMMOB B 1 1m°,

Kanmii mo XuMU4YecKkUM CBOMCTBaM M BETUYHMHE COACPKAHUS B
3eMHOU Kope — aHanor Harpusa. Kamwii Tak ke, kak 1 Na, o0pazy-
€T JIETKOPacTBOpUMBIE coeauHeHus: ¢ riaaBHbiMU anuoHamu (KCl1,
K,SO,, K,CO,). MCTOYHUKOM €ro MOCTYIUICHUS] B MOBEPXHOCTHBIE
BOJIBI SIBJISIFOTCSI TMOPOABI (TIOJICBOM INIAT, CIIOAA) U PACTBOPUMBIC
conu. VloHBI Kamus copepxaTcs B IPUPOIHBIX BOJIaX B OYCHb HE3HA-
YUTENBHBIX KOHIIEHTpaAusax — okoiio 4—10% conepikaHusi HaTpus, C
HauOOJIBIIUM MPOIICHTOM B Maj0 MHUHEPAIM30BaHHBIX BOJaX. Y Ka-
nusi cnabasi MUTpalMOHHAsi CIOCOOHOCTH IO CPaBHEHUIO C HATPHUEM,
4YTO O0YCIOBIEHO €ro OOJIbIIeH OMOIOrHYECKOM MOTPEOHOCTRIO IS
JKUBBIX OPTaHU3MOB, B IIEPBYIO OUEpEab PACTCHUI.

Kanbuuii (Ca) cpeny MeNovHBIX U IMIST0OYHO-3¢METBHBIX METaJl-
JIOB 00J1a/TaeT HaWBBICIICH Maccoi. [ TaBHBIMH UCTOYHUKAMU MOCTY-
IJICHUS KaJIbIUsl B TOBEPXHOCTHBIE BOJIBI SIBISIFOTCSI IPOLIECCHI XUMU-
YECKOT'0 BBIBETPUBAHUS M PACTBOPECHHS] MHUHEPAJIOB, MPEXKAE BCETO
WU3BECTHSKOB, JOJIOMUTOB, THIICA, KAIBLIMHCOACPKAIINX CUIUKATOB U
JIPYTHUX OCAJ0YHBIX U METaMOP(PHUIECKHUX TOPOJ] C copepkanueM 10—
40%. bonpmre koaruecTBa Kaablys HOCTYHAIOT C TPOMBIILICHHBIMU
M IIAXTHBIMU CTOYHLEIMHM BOJAMHU U B CMbBIBAX C CEIILCKOXO3SMCTBEH-
HBIX YTOIUH.

Wonbl kanbuus (Ca,”) JOMHUHUPYIOT B KaTHOHHOM COCTaBE
C1abOMUHEPaTU30BaHHbIX BoJ. C POCTOM MHHEpaTU3allid OTHOCH-
TeNbHOE conepkanue Ca ObIcTpo yMeHbIaeTcs (Mopckas Boaa). ['po-
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majubie konuyectsa Ca B Bune CaS0,*2H,0 u CaCO, obpasyrores
P UCTIAPESHUU BOJIBI B APUTHBIX 30HAX.

Marunuii (Mg?') mo cBOMM XMMHUYECKHM CBOWCTBaM OJIM30K K
KaJIbI[UI0, HO MUTIPAlUs ITHX 3JEMEHTOB MPOTEKACT IMO-Pa3HOMY.
Buonoruueckas akTUBHOCTh Y MarHusl BEIpaXKeHa cliabee, 4eM y Kajlb-
s, B moBepXHOCTHBIC BOJIBI MATHUH MTOCTYIIACT B OCHOBHOM 32 CUET
MPOIECCOB XUMUUECKOTO BBIBETPUBAHUS U PACTBOPEHUS JOJIOMHUTOB,
Mepreyiel u Jpyrux MUHEPaIoB, a TAKXKE C MPOMBINUICHHBIMH CTOY-
HBIMH BOJIaMHU.

B peunsix Bomax cojepikaHue MarHus OOBIYHO KOJIEOJETCS OT
HECKOJBKHUX €IUHHUIT 10 JCCATKOB MUJLTUTPaMMOB B 1 am>.

ConeprkaHrie MarHus B IOBEPXHOCTHBIX BOJIAX MOJIBEPIKEHO 3aMeT-
HBIM KOJICOAHUSIM: KaK MPaBHJI0, MAKCUMATLHBIC KOHIICHTPAIIUY HAOJFO-
JIAFOTCSI B MEKEHHBIN ITEPUOJ], MUHIMAITLHBIC — B TICPHO]T ITOJIOBO/THSL.

HoHwl 80dopoda. Kaaccughukayus 800 no eesauvune pH

Bonopon — caMblil pacnipoCTpaHEHHbI XUMUUECKUN 3JIEMEHT BO
Bcenennoii. Tem He MeHee conepkaHue HOHOB Bojopoaa (H) B mpu-
POIHBIX BOAAX OUY€Hb HU3KOE. TOJIBKO B CHIIBHO KUCIBIX BOAAX KOH-
LEHTpaLusl ero MOXeT JOCTHraTh OonplIMX 3HadeHHi. KoHumeHTpa-
LM BOJOPOJHBIX HWOHOB SIBJIAETCS Ba)KHEHUIEH XapaKTEPUCTUKOW
MIPUPOJIHBIX BOJ, TaK KaKk MOHbI H WIparoT MCKIIOYUTETBHYIO POJIb
B THJIPOXMMHYECKUX Mporeccax. IIpakTuyecku monp3yroTcss HE ca-
MOW KOHLIEHTpalMel BOJOPOIHBIX HOHOB, @ BOJOPOJHBIM MOKa3aTe-
seM pH. Bogopoasslil moka3aTeilb paBeH OTPULATEILHOMY AECITHY-
HOMY Jorapu(My KOHIEHTpallMKd BOJOPOAHBIX HOHOB B BOJE, T. €.
pH = —Lg[H+]. 3nauenne pH xapakrepusyeT akTHBHYIO KHCJIOT-
HOCTbh BoJsl: pu pH=7 u temmneparype 25°C Boaa HeHWTpaibHa; MpH
pH<7 — Bona kucnas; npu pH>7 — Bona menounas.

Benuunna pH B mpupoJHBIX BOJAX 3aBHCHUT OT COJEp)KaHUS B
HUX Pa3lUYHBIX (JOPM YTOJIHHOH KUCIOTHI, OT MPUCYTCTBUSI OpraHu-
YEeCKUX KUCIIOT, Fa30B, MUKPOOPIaHU3MOB, OT THAPOJIN3a COJIEH U T. 1.

3unauenus pH st npupoHbIx Boj konebmtores ot 0,45-1,0 mo
8—11,5. boasmmucTBO pupoAHBIX BoA umeeT pH ot 6 1o 8,5. Hau-
Oonee Huskue 3HaueHus pH (0,45-3,0) cBs3aHBl ¢ MPHUCYTCTBHEM
CBOOOJHOI cepHOH, pexxe comsiHoi kucnotel. [lonmxkenus pH ot 6,5
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10 3,0 MoryT OBITH OOYCIIOBIIEHBI, KpOME HMPUCYTCTBUSI CEPHOM KHC-
JIOTBI, BIMSHUEM OPraHWYECKUX KHCIOT M yrJekucioro rasza. Jlms
HEHTpanbHBIX U ciaabouenovynbix Bog (pH 6,5-8,5) xapakrepHo Ha-
nnyue B Bopax Ca(HCO,),, Mg(HCO,),. lToseimenue pH no 8,5-10,5
B OOJILIIMHCTBE CITy4aeB CBA3aHO ¢ mpucyTcTBrEM coaibl (Na,CO, nin
NaHCO,). Haub6onee Beicokue 3nadenus pH (no 11,5) xapakrepHst
IUISl TEPMAaJIbHBIX BOJ,.

pH BozbI — 0MH U3 BaKHEUIIMX PabOYMX MMOKa3aTenel KauecTa
BOJIbI, BO MHOTOM ONPEACIISIONINX XapaKkTep XUMUYEeCKUX U OMOJIOTH-
YEeCKHX MPOLECCOB, MPOUCXOAIIINX B Boje. B 3aBucuMocTy oT Benu-
YrHBl pH MOKET U3MEHSTHCSI CKOPOCTh MPOTEKAHUSI XUMHYECKHX pe-
aKIHii, CTeTeHb KOPPO3UOHHON arpecCUBHOCTH BOJBI, TOKCHYHOCTD
3arps3HAIONIMX BEIIECTB U T. 1.

[To 3nauyennto pH mpupogHBIE BOABI B 3aBUCUMOCTH OT Ha3Ha-
YEHMsI IeNT Ha HECKOJIBKO Irpymi: 1) cuibHOKuUCHbIe Boas! (pH < 3);
2) kucneie Boasl (pH = 3-5); 3) cnabokucneie Boasl (pH = 5-6,5);
4) neiitpansueie Bogsl (pH = 6,5-7.5); 5) cnabomienoyHble BOIBI
(pH =17,5-8,5); 6) menounsie Boas (pH = 8,5-9,5); 7) cunbHOIIEN0Y-
Hble Boabl (pH > 9,5).

Kﬂaccugﬁukauuu 800 no ux XumMuyecKomy cocmosiHuUn

Bonbmioe pasHooOpa3ue XMMUUECKOTO COCTaBa MPUPOJHBIX BOJ
BBIHY’KJAaeT TEM MM UHBIM 00pa3oM cHCTeMaTH3HpoBaTh ux. Paccmo-
TPHUM TOJILKO HEKOTOPBIC U3 MPEIIOKCHHBIX KiIaccu(UKamuu.

1. Knaccudukaius Bogpl M0 YPOBHK) MHHepaau3anuu. Mu-
HEepau3alys — CyMMa BCEX pacTBOPHMBIX B BOJIE€ BELIECTB: MOHOB,
OMOJIOTHUECKH aKTHBHBIX AJIEMEHTOB (MCKIIIOYasl Ta3bl), BRIpaXKaeTcs
B rpammax Ha 1 11 Boabl (mpomuiie, %o).

Jiist omxpuimsix BOIOEMOB (HOBEPXHOCMHBIX 600): TIPECHBIC —
no 1,0 r/kr, comoHoBaThie — 1-25, BOABI ¢ MOPCKOUM COJICHOCTHIO —
25-50, BOmBI coOJIeHBIC (C COJICHOCTBIO BBIIIE MOPCKOI)— BBIIIC
50 r/kr (pana — BEICOKOMUHEPAIN30BaHHBIE BOJBI OTKPBITHIX BOAOE-
MOB (03€p, TUMaHOB)).

IIpuMeyanme: COIEHOCTH OIIYIIAETCS MPH HAIUYUKI HOHOB CBBI-
me | r/kr, mpu MuHepanuzanuu (24,695) temmeparypsl 3aMep3aHUs
1 MakCHMAJbHOW TUIOTHOCTH BOABI paBHBI MEXKAY COOO0iA, B MOPSIX HE
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HaOIro[aeTcs MUHEpanu3aluu cBbiie 50 1/kr, 60Jiee BEICOKUE €€ Be-
JMYMHBI XapaKTEePHbI TOIBKO IS COISHBIX 03€p U CHILHO MUHEpaH-
30BaHHBIX TOA3EMHBIX BOJI.

2. Ilo mpeofaaaawIMM MOHAM MHUHEPAJbHBIE BOIBI AETIT-
cs Ha xynopunnbie (CI), ruppokapbonarusie (HCO,"), cynbdarHbie
(SO,"), narpuessie (Na'), kanbuuessie (Ca*"), maruuessie (Mg*') B
Pa3NUYHBIX COYETaHUSIX aHMOHOB M KATHOHOB: XJIOPHIHO-HATPUEBBIE,
THIPOKapOOHATHO-HATPHEBEIE, XJIOPHIHO-KAIbIHEBbIE, THAPOKapOo-
HaTHbIE HATPHEBO-KaJIbIINEBO-MarHieBhIE U T. [I.

3. Ilo HaTM4YHU10 ra30B MUHEPAIBHBIE BOJIBI ACIATCS HA YIIIEKHC-
sbie (CO,)- ne menee 0,5 /i1 yriexucsoro rasa, a3otusie (N,) — He Me-
nee 18 r/i asora, cepoBonopoanbie (cynbpunnsie) (H,S) — e menee
10 /11 cBOOOTHOTO CEPOBOIOPOIA.

4. 1o cogep:kaHUI0O MUKPOJI€MEHTOB Pa3IMYaIOT: )KEIEe3UCThIE
Bozbl (Fe) — He MeHee 20MT/1 xKene3a, MBIIIBIKOBUCTHIC (AS) — HE Me-
Hee 0,7 MI/1 MBILIBSIKA, KpeMHHUCTBIE (Si) — He MeHee 50 MT/11 KpeMHU-
CTOU KUCIIOTHI, OpomucThie (Br) — He MeHee 25Mr/in OpoMa, HOAHUCThIC
(I) — He menee 5 mr/1 #fioga (4acTo HOTOOPOMHEIE).

5. Ilo TeMmepaTtype pa3ziauyaroT Boabl Xonoausie — 10 20°C, Te-
wible (cyorepmanbabie) — oT 20 1036°C, ropsiune (TepManbHbIe) — OT
37 no 42°C, oyeHp ropsiuue (BbBICOKOTEpPMANbHBIE, TUIIEPTEPMalib-
HbIe) — cBbime 42°C.

6. Knaccudukanus mo mpeod/agaommuM aHMOHAM H KaTHO-
HAaM C JIeJICHHEM 10 COOTHOLICHHUSIM MEX 1y HOHaMH (KJIacCUpUKanus
O. A. Anékuna, 1970):

IIepsviu Tun xapakrepusyercst cootHomenrnem HCO, > Ca + Mg.
Boapl aToro tuna o0pa3yroTcs MpH 3HAYUTENBHOM YYacTHH H3BEp-
KEHHBIX MOPOJ, coAepkamux Oonpime koaundectBa Na u K — B pe-
3yJIbTaTe 4ero B Bojie nosBistoTcs nonel Na u HCO,. Bonsl nmepsoro
THUIIa Yalle BCEr0 Majo MUHEPaIU30BaHbl (peku, o3epa). becctounsie
ozepa HakarumBaroT HCO, u CO, B 0ueHb GOJBUIMX KOJUYECTBAX.

Bmopou tun xapakrepusyercs cootHomennem HCO, < Ca +
Mg < HCO, + S0,. I'eneTr4eckn BOJbI 3TOTO THIIA CBSI3aHBI C pas-
JMYHBIMH OCaJJOYHBIMU TIOPOAAMH M MPOAYKTAMHU BBIBETPUBAHHS KO-
PEHHBIX TIOPOJ, SABJSISICH MPEUMYIIECTBEHHO CMEIIaHHBIMH BOAAMHU.
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K sToMy Tumy oTHOCUTCS GONBLIMHCTBO PEK, 03€p M MOA3EMHBIX BOJ
MaJIO¥ U YMEPEHHON MUHEPAIU3ALIMH.

Tpemuu Tun xapakrtepusyercs coornowenueM HCO, + SO, <
Ca + Mg, unu, uro 10 *e camoe, Cl > Na. ['eHeTHUeCKH 3TH BOIBI
SIBJIAIOTCA CMEIIAHHBIMU M TIOJBEPTHYBIIMMUCS 3HAYUTEIbHBIM H3-
MEHEHUSIM H3-3a KATHOHHOTO 00MeHa, 00byHO Na u3 pactBopa Ha Ca
ni Mg u3 ous 1 opof. K aToMy Tuny npuHaziexar BoJbl OKeaHa,
MOpEH, JINMaHOB, PEIUKTOBBIX BOJOEMOB 1 MHOTHUX CHJIBHO MUHEpa-
JIN30BaHHBIX MTOJ3EMHBIX BOJI.

HYemeepmoiu Tan xapakrepusyercs cootHomenunem HCO,=0,
T. €. BOJBI 3TOTO THMa KUcible. [ToaToMy B Kilacc KapOOHATHBIX BOJ
3TOT THII HE BXOIUT, & €ro BOJbl HAXOIAATCS TOJIBKO B CYJIb()ATHOM H
XJIOPUIHOM Kiaccax, B rpynnax Ca u Mg, riie HeT nepBoro THma.

s 0603HaueHns1 B TaHHOH KacCH(PUKALUKN CYIIECTBYIOT CHM-
Bouibl. Kitacc 0603HauaeTcsi CMMBOJIOM, BHIBOJMMBIM U3 Ha3BaHUS CO-
otBeTcTBYIomero anuona (C, S, Cl), a rpynna — cBOMM XUMHYECKUM
CHUMBOJIOM, KOTOPBIM IUILETCS B BUAE CTENEHU K CUMBOIY Kiacca.
[IpunagnexHOCTh K THIy 0003HayaeTcsi pUMCKOH LU(POH BHU3Y
cuMBoJa Kiacca. Takum oOpa3oM, B IIEJIOM CUMBOJIBI MUMIYTCS Clie-
myromum obpasom: C™  (ruapoxkapOOHATHBIH Kiacc, Tpynna Kailb-
LU, TUIT BTOPOH).

PacmeopeHHble 2a3bl

Bce npupoaHbie BOAbI MPEACTaBISIIOT Ta30BbIe pacTBOphl. Ham-
0oJiee MIMPOKO PacTpOCTPAaHEHBI B IOBEPXHOCTHBIX BOJaX KHCIOPO.
O, n nByokuck yriepozaa CO,, a B moa3eMHbIX — cepoBogopoa H,S u
metan CH,. Mnorga CO, B 3HaUMTENIBHBIX KOIMYECTBAX MOKET HACHI-
IaTh TaKKe BOJBI TTyOOKHX TOpU30HTOB. Kpome Toro, Bo Bcex mpu-
POJHBIX BOJAX MIOCTOSHHO PUCYTCTBYET a30T N,

Kucnopon (O,), ABIASCh MOIHBIM OKUCIIMTENEM, HTPAET 0COOYIO
poib B GOPMHUPOBAHUH XUMHUECKOTO COCTaBa MPUPOJHBIX BoJ. B ru-
npocdepe ceazannbiii O, cocrapnser 88,8% mo macce. O6pasyercs B
pe3yabTate POTOCHHTE3a PACTEHU — HU3LIMX OAHOKJIETOYHBIX U KO-
JIOHUAJTBHBIX BOJIOPOCIIEH M BBICIIUX pacTeHUud — MakpoduToB. Pac-
XOAYETCsl Ha OKUCIIEHHE OPTaHMYECKHUX BEIIECTB, a TAKKE B IPOIIecce
JbIXaHUsl oprann3MoB. KoHIeHTpanys pacTBOPEHHOTO KUCIOPOa B
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MPUPOAHBIX BOAAX KOJeOJeTcss B OrpaHnueHHbIX npeaenax (ot 0 mo
14 wmr/mn). Kucnopon nHeobxoaum Ajsl cymiecTBOBaHUS OOJNBIINHCTBA
OpPTraHHU3MOB, HACEISIOMNX BOAOeMbl. Kak CUIIbHBIA OKHCIUTEND KUC-
JIOPOA WrpaeT BaKHYIO CaHUTApHO-TUTHEHHYECKYIO POJb, CIOCO0-
CTBYS OBICTPOI MUHEpAIN3alUN OPTaHUIECKUX OCTATKOB.

JIByOoKHCH yriepoaa HaxoOUTCsS B BOJAE INIaBHBIM 00pa3oM B
BHJI€ PaCTBOPEHHBIX MoJeKy1 raza CO,. ['masubiM ncrounukom CO,
B IPUPOIHBIX BOJAX SIBJISIFOTCS MPOIIECCHl OKUCIEHUS OpPraHUYECKUX
BeulecTs, npoucxonsdine ¢ BoienenueM CO,. K HuM OTHOCATCA
JbIXaHUE BOJHBIX OPraHU3MOB, OMOXMMHYECKHI pacmaj U OKHUCIe-
HUE OPraHMYeCKHX OCTAaTKOB. [IByOKHCBH yriiepoja MOKET UMETh H
HEOpPraHWYeCKOe MPOHCXOKIAEHHE. B OrpoMHBIX KOIMYECTBaX OHA
BBIIETISIETCS IIPU BYJIKAHUUECKUX U3BEPKEHUAX.

ConepxaHre OBYOKHCH YIJIEpOJa B IPUPOIHBIX BOJAX 3HAUYU-
TENBHO KOMEOJETCSI — OT HECKOIBKUX JECATHIX A0JIeH MUJUIMTpaMMa B
1 1 go 3—4 teic. HaumeHbI1as KOHIICHTpaLUs CO2 HaOJIr01aeTcA B I0-
BEPXHOCTHBIX BOZAAX, OCOOCHHO MUHEPAIM30BaHHBIX (MOpsI, COJICHBIE
03epa), HanbobILIast — B TIOA3EMHBIX M 3aTPA3HEHHBIX CTOUYHBIX BOJAX.
B pekax u o3epax xonuentpanus CO, penko npesbimaet 20— 30 mr/i.

Mexnay CO, armocdepst u CO, BOIBI CyHIECTBYET COCTOS-
HHE TMOJBWXKHOTO paBHOBecHs. Ecnu mapumanshoe nasienue CO,,
pactBopenHoi B Bozie (p CO, BozibI), BhIIIE, YEM NApIUAIbHOE JaBIIe-
nue CO, B armocdepe (p CO, aTm), TO ABYOKHCh yTJI€PO/Ia BBIAEISET-
cs B arMocepy, npu obpatHoM cootHommenuu (p CO, Boawr < p CO,
at™) npourcxoaut norsomenune CO, Bonoii u3 arMocdepsl. OObIYHO
BOJBI CYILIM, B KOTOPBIX MPOTEKAIOT PA3IMYHBIE MPOLECCHI pa3ioxke-
HHS OPTAaHHYECKOTO BEILECTBA, MMEIOT Oonbliee copepxkanue CO, u
MO3TOMY BBIIEIISIOT €€ B atMmoc(epy.

Tak xe, Kak U KUCIOPOJ, ABYOKHCH YIJIEpOAa MMEET Ba)KHOE
KU3HEHHOE 3HaueHue. Tak, JUIsl pacTUTENbHBIX OPTaHU3MOB OHa SB-
JsieTCs ICTOYHUKOM YTIIepo/ia, 6€3 KOTOPOro B MPUPOTHBIX BOJAX HE
ObuT0 OBI XU3HH. KpoMe Toro, IByOKHCH yriiepona UrpaeT ocoOylo
POJIb B THAPOXUMHUECKUX Mpoleccax. OHa yBETHMUNBAET pacTBOPSIIO-
LIyI0 ClTOCOOHOCTH BOJBI M caMa 1o ce0e SBISAETCS HCTOYHUKOM 00-
pasosanus nono HCO, u CO,.
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Asor (N,), Oyayuu 1o cBOEH NPHMPOIE MHEPTHBIM Ta3oM, BCE
€ y4acTBYyeT B TMIPOXMMHUYECKHX MpOIleccax, KOCBEHHO BBICTY-
nas MepBONPUYMHON TosiBiaeHus B Boae uoHoB NH,, NO,, NO,.
PacTBOpeHHBINI B NMOBEPXHOCTHBIX BOJAX a30T HMMEET MpeuMylie-
CTBEHHO BO3JYILIHOE MpoucxoxjaeHue. Hapsay ¢ stum B mpupone
LIMPOKO PACIPOCTPaHEH a30T OMOTEHHOTO MPOUCXOXKACHUS, BO3HU-
KalOUIUi B pe3yabTaTe IeHUTPUDUKALIH.

I'a3 metan (CH,) OTHOCHTCS K YMCITy Haubosee pacupoCcTpaHeH-
HBIX Ta30B B MOJ3EMHBIX BoJax. B ra3oBoii (haze moa3eMHBIX BOA
MOYTH BCET/Ia KOJIMYECTBEHHO MpeolnagaeT a3oT, IByOKUCH YIIIepo-
na win Metad. OCHOBHBIM MCTOYHHMKOM OOpa3oBaHHsS METaHa CIly-
XKaT AUCIIEpCHBIE OpraHnYecKre BelecTBa B mopoaax. B Hebompmx
KOJINYECTBaX METaH HaOIMI0AaeTCs B MPUAOHHBIX CIOSX 03€p, I/ie OH
BBIIETISIETCS U3 WA MIPU Pa3I0oKEeHUH OPTaHUYECKUX OCTaTKOB.

I'a3 ceposonopon (H,S) B IpupOaAHBIX BOJAX SBJIAETCS OJHUM M3
MOOOYHBIX MPOAYKTOB pacnana (OKHUCIEHHSI-BOCCTAHOBJIECHHS CEpo-
OakTepusMHU) OETKOBOTO BEILECTBA, COACPIKAIIErO B CBOEM COCTaBE
cepy (cynbpuasl U cynbdarhl), ¥ HOITOMY CKOIUIEHHE €ro 4acTo Ha-
OmomaeTcst B IPUAOHHBIX CIIOSAX BOZOEMOB BCIEACTBUE THUEHHS pPa3-
JUYHBIX OPTaHMYECKHX OCTATKOB. B HIDKHHMX 4acTsAX TIyOOKUX O3ep
u mopeii (UepHoe, Kacnmiickoe), rjie OTCYyTCTBYET BOJJOOOMEH, 4acTo
o0pazyeTcsi cepoBOJOPOAHAS 30HA.

B noeepxnoctHbix Bogax H,S okucisercs KUCI0poaoM, pacTBo-
peHHBIM B Boje. Berpeuaromumiics HHOTAa B MOBEPXHOCTHBIX BOAAX
CEPOBOJIOPOJT CIYXKUT IMOKa3aTesleM CUJIBHOTO 3arps3HEHUsS U aHas-
POOHBIX YCIOBHH.

B pekax cepoBomopo/ HaOmM0aeTCs INIIb B IPUIOHHBIX CIIOSX,
rJIaBHBIM 00pa3oM B 3uMHui niepron (p. OOb), Koraa 3aTpyAHeHa ad-
parys BOJHON TOJIIH.

HauGonpmune xonuentpauun H,S cymecTByroT B IilyOMHHBIX
MO/I3EMHBIX BOJIaX-paccoiax, pa3rpy Karoluxcs yepes3 reisepsl, Byi-
KaHbI U CEPOBOIOPOAHBIE HCTOUYHHUKH.

du3uuecKue ceolicmea 60dbul

BOL[a, ABJIAACH HOPUPOAHBIM TCJIIOM, MHHEpPAJIOM, PACTBOPOM
Pa3HbIX BCUICCTB, crocoOHas HaXOJUTHCA B TPEX arp€raTHbIX COCTO-
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STHUSIX, 00JIaJJaeT BCEMU WM3BECTHBIMHM (PU3HUYECKUMH CBOWCTBAMH,
0oJiee BCero YHUKAILHBIMU U aHOMAaJIbHBIMH CPEJIU IPYTUX BEIIESCTB
U MUHEpanoB 3emiid. Bo3aMOXXHO, 3TH YHUKaJIbHBIE CBONCTBA U CHE-
Jlald BOJAY YacThIO M CpPeAoM KU3HU OpraHnu3MoB. He 3ps moucku
’KU3HU Ha JPYTUX IUIAHETaX CBA3BIBAIOT C HAJMYHUEM KUIKON BOJBI.

Hanuuue Boabl B KOCMOCE M BO BCEX 000I0YKAX IIJIAHETHI Jea-
€T ee OCHOBOM 3BOJIIOIMHU 3eMIIH U IPYTUX I1aHeT. Boja cBs3bIBaeT
Pa3HOOOpa3HBIMU B3aUMOJICHCTBUSIMH BCE BEUISCTBA U XUMHUYESCKUE
3JIEMEHTBI B €IMHYI0 CUCTeMy «reocdepa + Omocdepa» (Mouce-
es H. H., 1998).

Takum o0pa3om, Boja, SABISASICH CAMBIM MOJBUXKHBIM U JMHA-
MHYHBIM BEIIECTBOM, YY4ACTBYET IMOYTH BO BCEX (DU3UUYCSCKUX, KIIH-
MaTHYEeCKUX U OHMOJOTHYECKUX MPOIECCaX, COBEPIIAIONIUXCS Ha
3emie.

B mHTepecax Hamiero mpeaMmera Mbel OyJeM paccMaTpuBaTh Ta-
kue ¢usnueckue ((PU3NKO-XUMHUYECKUE) XapaKTCPUCTUKU BOJIBI,
KOTOpBIE TPOSBIAIOTCS B COBPEMEHHOW 3eMHOU ruapocdepe B
CHOPME» U «IIaTOJIOTHUY, T. €. B €CTECTBCHHBIX U 0OJiee MU MEHEe
HapyIIEHHBIX YCIOBUSIX MPHU BO3ACHCTBUU HA BOJHBIC OOBEKTHI JICs-
TENbHOCTH JIIOJECH.

Hcxonno mpupogHas Boja oOnamaeT (GpU3MKO-XUMHYECKUMH
CBOWCTBaMU, C(HOPMHUPOBAHHBIMU B3aMMOJCUCTBUSIMH C reocde-
poit u kocmocoMm. Ilon BIMSHMEM YE€IOBEYECKOW XO35HCTBEHHO-
OBITOBOU JIEATEILHOCTH BOJIa MPUOOpETaeT MOHATHE U KAaTETOPUHU
Ka4yeCcTBa KaK MEPbl YUCTOTHI BOAbI. Hanbonee XuMUYECKN YHCTOM
SIBIIAETCSA JTOXKJEBas BOJA, HO M OHA COACPKHUT Pa3IUUYHBIC MPHU-
MECH, KOTOphIE 3aXBaThIBAeT U3 Bo3ayxa. [lonagast Ha 3emito, J0-
KJEeBasi BOJIa OTYACTH CTEKACT IO MOBEPXHOCTU (MMOBEPXHOCTHBIH
CTOK), OTYACTH IMPOCAYMUBACTCSA B MOYBO-TPYHTHI, 00pa3ys MOJ-
3eMHbIe BOJABI. CTeKas MO MOBEPXHOCTU 3€MJIU U B TOJIIE MOYBO-
TPYHTOB, BOJa PACTBOPACT Pa3IUUYHBIC BEIIESCTBA U MpEBpaIlaeTCs
B pacTBOp. KauecTBEeHHBI U KOJIMYECTBEHHBIA XapaKTep U3MEHe-
HUH XUMHUYECKOTO COCTaBa PACTBOPEHHBIX BEIIECTB U (DU3NYECKUX
CBOMCTB BOJIBI BeChbMa Pa3JIMUYE€H M 3aBUCUT OT BCEr0 KOMILIEKCA
(u3uKo-reorpa@UUECKUX YCIOBHI, B KOTOPBIX COBEPIIAETCS MPO-
LIeCC KPYTrOoBOpOTa BOABI HA 3eMIIe.
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B kadecTBe TiIaBHBIX (PM3MUYECKHX XaPAKTEPUCTHK BOJbBI, HAU-
0oJiee TECHO CBS3aHHBIX C KU3HBIO OPraHU3MOB, MBI OY/IeM CUHTATh
ILJIOTHOCTH, TETNIOEMKOCTH U TEIJIOIPOBOIHOCTD, OTJIOIICHUE U OT-
pa’keHHE CBeTa, MOBEPXHOCTHOE HATSIKEHUE U B MEHBIIECH CTENICHU
3JIEKTPONPOBOJAHOCTh BOJHBIX PACTBOPOB.

[noTHoCcTh M yAeabHbI 00beM. [lon nromnocmuvio 600b1 p
IMOHUMAETCS OTHOIIICHUE €€ MaCcChl 1 K 00beMy V, 3aHUMaeMoMy €ro
NIpU JaHHOHU TeMIeparype, T. €.

p =m/V,Br/cm’.

3a eAWHUIy TUIOTHOCTH HPHUHSATA IUIOTHOCTh TUCTHIUIMPOBAH-
Hoit Bonbl ipu 4°C (3,98°C). Ilpu »T0¥i Temmnepatype p Kak XuMuie-
CKOTO BelecTBa nMpuHsTa pasHoit 1 r/cm®, mau 1000 kr/m>.

Benuunna, oOpaTHasi IUIOTHOCTH, T. €. OTHOIICHHWE €IUHHIIBI
o0beMa K eTUHHIIe MACCHI, HA3BIBACTCS YOeIbHbLIM 00bEMOM:

v =V/m, BcMm/r.

[TOTHOCTH BOJIBI 3aBUCHUT OT €€ TEMIIePATyPhl, MUHEPATH3AIHH,
JIABJICHUSI, KOJIMYECTBA B3BEIICHHBIX YaCTHIl U PACTBOPCHHBIX Ta30B.
C moBBINIEHHEM TeMIIepaTyphl INIOTHOCTh BCEX JKUAKOCTEH, Kak mpa-
BHJIO, yMEHbIIaeTcs. Boa B 3TOM OTHOIIEHUH BeJIET ce0sl aHOMATh-
HO: TIpu Temneparypax Boimie 4°C MIOTHOCTD €€ C TIOBBIIIIEHUEM TeM-
repaTypbl YMEHBINAETCs, a B HHTepBaje teMieparyp 0—4° C yrenu-
yuBaercs. Jlaxke HeOobIIas pa3HUIA B TNIOTHOCTH BOJBI NTyOWHHBIX
U TIOBEPXHOCTHBIX CIIOEB BBI3BIBACT KOHBEKTHBHBIC (IIJIOTHOCTHBIE)
TEUEHUs, U3MEHAET (ioTanuio (0celaHns, CEIUMEHTAIINIO) B3BECH,
TUTAHKTOHHBIX OPTaHU3MOB M WX TPYNOB (J0XIb TPYINOB), CKa3bl-
BaeTCs Ha MepeMellIMBaHUH MPECHBIX (MEHee TUIOTHBIX) M COJICHBIX
(6onee mmoTHBIX) Bog. [locneaHee 0COOEHHO 3aMETHO B 3CTyapHsX, B
30HE CMEIICHHSI BOJT (9KOTOH).

B nocratouno rny0oKHMX o3epax MpU BECEHHEM MpOrpeBe
BEPXHETO CJIOS BOABI M OCEHHEM oxJaxkaeHuu no 4°C oH morpy-
KaeTcs Ha JTHO, TPOUCXOUT KOHBEKTUBHOE MEePEMENIBAHUE BOJIbI
(Oumuxmuyecxue ozepa). Ilocie 3Toro Ha HEKOTOPOE BPEMSI yCTa-
HAaBIIMBAaETCS TOMOTEPMUSl — BBIPABHUBAHHE TEMIIEPATyphl OT MO-
BEPXHOCTH JIO JTHA.
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[Tpu mepexone BOABI U3 KHUAKOTO COCTOSHUS B TBepHoe (Jem)
IUIOTHOCTB PE3KO0, CKAYKOOOpa3HO U3MEHETCS MPUOITU3UTENEHO Ha
9%; NnOoTHOCTH AucTUIIHpoBaHHOM Boab! Tpu 0°C paBHa 0,99987, a
IUIOTHOCTH JIbJa, 00pa30BaBIIeTOCs U3 TOM ke Boasl ipu 0°C, paBHa
0,9167, nmpu —20° — 0,92 (I'maponorus cyuwu, 1976).

Mopckast BoJa ¢ coJieHOCTbI0 35%0 nMeeT HauOOoNbUIYIO IIOT-
HOCTh ipu TeMmepatype 3,5°C, 3amep3aer npu —1,9 °C.

TennoemkocTs M TemuaonpoBogHocTh. KonmdecTBo Tema,
HeoOxoaumoe s HarpeBanus 1 T Boasl Ha 1°C, (4,19 JIxk), Ha3bI-
BACTCSl YOeAbHOU MeNni0emMKocmoio. B THAPOIOTHH TEIIOEMKOCTD
00BIYHO BbIpaxaetcs B Kaji/(T * °C).

Bona xapakrepusyercss HaumOOJIbIIeH TEMIOEMKOCTBIO II0
CPaBHEHMIO C APYIMMHU JKUJIKHMHU M TBEPIBIMH BeEIllECTBAMH, 3a
HCKJIIOYEHUEM BOAOpOJa U aMMuaka. Tak, KOJIMUYeCTBO Telja, He-
oOxonuMoro it HarpeBanust | T Boxael Ha 1°, JocTato4yHO, YTO-
Obl HarpeTh Ha 1° 9,25 r xkenesa, 10,3 r meau. UtoObI ucnaputhb
BOJly, HaJ0 3aTpaTUTh OTPOMHOE KOJM4YecTBO Temna. M3BecTHo,
YTO OCHOBHAs 4acTh COJHEYHOM SHEpPruM, morjollaemMas ruapoc-
¢epoii, 3aTpaunBaeTCs Ha UCHapeHHEe — BeAylIasl JBMKYIAs CHIia
I100aJIBHOTO KPYTOBOPOTa BOJIBI.

Boma o6nagaer aHOMalbHO BBICOKOW TEMJIOEMKOCTBbIO, B
3 000 pa3 Oosbleit, 4eM BO3IYyX, T. €. IPU OXJAXKIACHUH | M> BOJIBI
Ha 1° C Ha croibko xe HarpeBaercs 3000 M* Bo3ayxa, 4To mpeBpa-
LIaeT KPYMHbIE BOJOEMBI — OKEaHbl, MOPsI, 03€pa U BOJOXPAHUIH-
ma — B THTAHTCKHE TEPMOCTaThl M KOHBepTOphl. Ha moGepexnsix
(OpPMUPYIOTCS MUKPOKIMMATBI: OCEHBIO TETIO IEP>KUTCS IOJIbLIE,
YeM Ha yJaleHHUH, a BECHON — XOJIOIHEE.

Kaxnyro MUHYTY Ha McriapeHue ¢ TOBEPXHOCTH OKE€aHa yXOAUT
2+ 10" JTxx conHe4Ho#t sHeprun. McnapeHHas Biara KOHICHCUPYET-
cs B BepXHel yacTu Tponocdepsl U MpeBpaniaeTcs B BOAHBIN pecype
atMocepsl — 14 Thic. kM'. ATMocdepHas Biara BBICTYNAaeT Kak
TEIUIOHOCUTENb IS Cylu (IIepeHOC NCHIapeHHON BIaru u3 ooIacTu
lonsderpuma Ha EBpony 1 CkaHAMHABUIO) M HCTOYHUKOM SHEPTHH
TPONHUYECKUX YparaHoB, BOZHUKAIOUINX B 30HE Meperpena U MOBBI-
LIEHHOTO MCIAapeHusl B OKeaHax. Pa3HMIa B TEMJIOEMKOCTH OKEeaHa
U CyIIU CO3JaeT CUCTEMBbI OPH30BBIX M MYCCOHHBIX BeTpoB. OTCYyT-
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CTBUE aTMOC(EpPHOW BIIArW HaJ MYCTBIHAMH MPUBOJUT K HOUHOMY
BBIXOJIKMBAHHIO TIECKOB, MEHEE TEIJIOEMKHX, YE€M BJIara.

TennoBble XapaKTEepUCTUKH BOJBI IMEIOT OTPOMHOE 3HaUEHHE
IUIsL KTuMaTta 3eMJH, B CUCTEME KOTOPOTrO BOJa BBICTYMAET Xpa-
HUTEJIEM U MEPEHOCYUKOM TeIlja, a TAK)Ke TEIJIOBBIM TOPMO30M H
crabunuzatopoM. Boaa yepe3 okeaHHYECKYI0 COCTaBISIOUIYIO TH-
apochepsl YMEHbBIIAET pa3iudusl B TEMIEPAaType MEXAY HU3KHUMH
(3KBaTOPHUANBHBIMH) M BBICOKUMHU (MOJSPHBIMH) MIUPOTAMH, TaK
KaK MOIIHBIE TeYEHHS HECYT K MOJI0CaM OIPOMHBIE MacChl Harpe-
TOM B TPONMHUKAx BOJIBI, @ OT MOJIOCOB — XOJOJIHBIE BOABI K TPO-
nukaMm. Terble U XOJIOAHBbIE OKEAaHWYECKHME TEUEHHS HAaCTOJIBKO
CHJIBHO BO3JEHCTBYIOT Ha OMBIBa€Mble MU YYaCTKHA KOHTUHEHTOB,
YTO CYLIECTBEHHO MEHSIOT IIMPOTHYIO TeorpauuecKyro 30Haib-
HocTh. Hanpumep, Teuenue ["onbdctpum nenaer MypmaHck Hesa-
MEp3alIIUM HOPTOM, TOTJA KaK ApXaHIeIbCK, PacIOI0KEHHBIH
Ha 500 kM 10)Hee, HaJ0JTO 3aKpbIBAETCs B epuon jegocrasa. Cu-
OMpCKHe peKH, TEKYLINE C I0Ta Ha CEBEP, OTEIUISIOT pUIIeraroline
K HUM TEPPUTOPHH, IO UX JOJHUHAM Taira BKIUHHUBACTCS JATCKO
B TyHIpy. HakoHen, Boja Ha cymie yMEHbIIAET Pa3HHUIY MEXIY
JHEBHBIMH M HOYHBIMH TEMIIEpATypaMHu, KOT/1a Ipu 00pa3oBaHUM
POCHI, U3BMOPO3H WJIM TyMaHa B IPU3EMHOM CJIO€ BO3AyXa BBIIEIS-
€TCSl CKpBITAsl TEIIOTA.

[Taps! Boasl B aTMocdepe UTpaioT U APYrylo, He MEHee Bak-
HYI0 POJb: OHHM IEPEXBATHIBAIOT W IMOTJIOLIAIOT TEIUIOBOE (MH-
(dbpakpacHoe) uziydeHue 3eMIIH, CO3/1aBas NMapHUKOBBIA 3(PeKT.
Ponb BoasiHOrO mapa B mapHUKOBOM 3(ddekTe, Kak yKe TOBOPH-
JI0Ch, 3HAYUTEIBHO CYIIECTBEHHEE, YeM POJb YIJIEKHCIIOTO rasa.
ATMOChEpHYIO Bllary MOXXHO CPaBHHUTH C TEIUIBIM OJESIOM, OKY-
THIBAIOLIMM Halry 3eMJIio.

TenyionpoBogHOCTH BOABI. TEMIONPOBOAHOCTHIO HA3BIBAETCS
CHocOoOHOCTh MaTepuaia MPOBOAMTH TEIUIO. Teruonepenada Mpo-
HUCXOAMT B pe3ysibTaTe Mepenana TemIeparyp MeXIy HOBEpPXHO-
CTSIMH, OTpaHUYMBAIOIIUMHI MaTepuan. Hanbojee moiaHO O Temiio-
MIPOBOJHOCTH BOJBI H3JIOKEHO B cienyromeM marepuane: «Temo-
MPOBOJHOCTh MOPCKOM BOABI: MPOLECC MEPEHOCA TEIUIOTH OT CIIOS
(o6bema) Boasl ¢ OoJiee BEICOKOW TeMIIepaTypoH K ciioro (00beMy) ¢

32



Oosee HU3KOM TeMiepatypoil. [lepenaya TemnoThl OCyIIECTBISIETCS
MOJIEKyJIaMu (MOJIEKYJIApHas TEIUIONPOBOJHOCTH) WM YaCTHULAMH
(o0bemMaMu) BOX MPH MX BHXPEBOM IBMXKEHUHU (TypOyJeHTHas Te-
IUIONPOBOAHOCTE). KonnmuecTBeHHOH XapaKTepUCTHKOW SIBISETCS
K03 puyuenm menionposoOHoCcmu, paBHBIN KOINYECTBY TEIIOTHI,
MEPeHOCHUMON B €AMHHUIly BpEMEHH uYepe3 €IWHUYHYIO IUIOIAAKY
[IpH TPajiieHTe TEeMIIEPaTyphbl 0 HOPMalli K HEeH, paBHOM €IUHUIIE
(0,58 B1/(M*°C), a Bozayxa 0,023 Bt/(M*°C), T. €. IpeBbIILIaET €ro
B 25 pa3). Koadpunuent monexynspHOH TEMIONPOBOAHOCTH, KaK U
MPECHOH, — oueHb Manas BennunHa. Kosdduuuent typOyneHTHOM
(BUXpeBOI) TEIUIONPOBOTHOCTH — IIepeMeHHas BenuurHa. [lepenaua
TEIUIa B MOPE OCYILECTBIISIETCS TAKXKe adsexyueli (IepeHoC BO3AyXa
C BOASHBIMH IIapaMH B TOPU30HTAILHOM HarpaBiieHuH)». Koaddu-
LOUEHT TETIONPOBOIHOCTH BoAbI A = B1/(M*°C) = 0,58 mpu 100°C. C
YBEJIIMYCHHEM TEMIIEpPaTypbl OH BO3pacTaeT 10 MaKCHMaIbHOTO 3Ha-
yerus 0,7 Br/(m*K) npu t=120 °C u ganpuie ymeHbIIaeTCs.

OO0mee KOMMYECTBO IepeAaBacMOl TEIJIOTH H3MepsieTcsl B
moxoyisix (Jx) u obo3Hauaercs uepe3 Q (3HTanbIUs). Temmonporo-
JHOCTBH BOJBI XOPOIIO OTPa)KaeTcsl B TEMIEpaTypHOM OanaHce 03ep
(cm. I'nm. «O3epa»), rae mokazaHbl IOTOKU MPUXOAHOTO M PACXOJHO-
ro termia Q.

DJIEKTPONPOBOAHOCTS BOABI. DJIEKTPOIPOBOAHOCTH — 3TO
YUCJICHHOE BhIpaxkeHue (MukpocumeHnc-MkC/cM, MCM, US) crioco0-
HOCTH BOJHOT'O pacTBOpa MPOBOAMUTH JEKTPUUYECKUI TOK Oyarona-
psl pacTBOpEHHBIM MUHEpaibHbIM coiisiM (MoHbl Na', K*, Ca?’, CI,
SO,*, HCO,"). C yBenuueHneM TeMIIEPATYPbl pACTBOPHUMOCTB COJIEH
MOBBIIIAETCS M YBEIUYMBAETCS 3JIEKTPONPOBOIMMOCTE. PacTBopy
KaXIOH COJIN COOTBETCTBYET CBOS 3JEKTPONPOBOJHOCTh — yHAEb-
Hasi. [IpupoaHble BOABI MPEACTABISIOT B OCHOBHOM CMELIAHHBIC
pPacTBOPBl CHJIIBHBIX DIIEKTPOJUTOB. [IpHCYTCTBHE APYruX HOHOB,
HampuMep, jKeJe3a, Mapraiia, allOMUHUS U Ap. OKa3bIBACT BIUSIHHUE
HAa 3JIEKTPONPOBOIHOCTH JIUIIb IPU HCKYCCTBEHHOM YBEIHMUEHUH UX
KOHIIEHTpAIH B KaUYECTBE 3arpsi3HUTEINCH.

B moneBIX yCIOBUSIX M3MEpSETCS 3JIEKTPOIPOBOAHOCTH 00-
miasi, MOKa3bIBAIOIIasi CyMMapHOE COAEpKaHWe MUHEPaJbHBIX Be-
miecTB (MUHEPATU3aUIo) BOABI. DIEKTPONPOBOIHOCTh U3MEPSIETCS
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B MKCM/cM (1 MmkCwm/cM cooTBeTcTBYyeT puMepHo 0.5 Mr/i pacTBo-
peHHBIX coneil) (PykoBOJICTBO O XMMHYECKOMY aHAIHM3y MOBEpPX-
HOCTHBIX BoJ cymu. JI.: Tuapomereonsaar, 1977).

BcnenctBue Manoi cXMMaeMOCTH B BOAE XOPOLIO paclpocTpa-
HSFOTCS 3BYKOBBIE U YIbTPa3BYKOBEIC BOJIHEI.

C TOBBIIIICHUEM TEMIIEPaTypPhl YMEHBIIAKTCS MOBEPXHOCTHOE
HAaTsDKEHUE, IUIOTHOCTh M BSI3KOCTh BOJBI M BO3PACTalOT 3JIEKTPO-
MPOBOJHOCTH U CKOPOCTH 3BYKa B BOJE.

Iorsomenne u paccesinue BOAOM (CHErom, JbJA0M) COJIHEY-
Hoii YHepruu. CoJHEYHAs SHEPrus, MOCTyNaloas K MOBEPXHOCTH
BOJbI (CHETa, JibJia), YACTUYHO MPOHHUKAET B BOJAY U IMOTIIOIIACTCS
€10, YaCTUYHO oTpaxaeTcs. [lornomieHHas yqucTas 3HEprus mpe-
BpamiaeTcs B TEIIOBYIO.

Bopa kak Oonee wiam MeHee MPO3padHbIli OOBEKT HE TOJNBKO OT-
pakaeT, HO ¥ MOIJIOMIAET CBET (COJHEUHYIO paauanuio). Boxa penko
ObIBaeT 3epKalbHO TJIAJIKOW, TOATOMY OTpakKEHHE CBETa BOJOH Oojee
CJIOKHBIN (PU3UUCSCKHIA TIPOIIECC, YEM OTPAKCHUE OT 3ePKAIBHBIX I10-
BepxHocTel. Hapymaercs ¥ normomieHue CBeTa py BOJIHESHUSX U pOH
Ha TIOBEPXHOCTHU BoJbl. Boaa BomoeMoB peako ObIBaeT O4eHb YUCTOH.
B Heit ®UBYT OpraHM3Mbl Pa3HBIX Pa3MEPOB U OKPACKH, YTO TaK WM
HWHa4ye CIOCOOCTBYET MOTJIOLUIEHHIO CBETOBBIX JIy4eH pa3HOTO CIIEKTpa
Y JUTUHBI BOJHEL. B BOZie MOTYT OBITh BO B3BEIIICHHOM COCTOSTHHH Pa3-
HbIC MUHEPAIBLHBIC YaCTHUIIBI: [NIMHUCTBIC, KPEMHUCBBIE, CITIOIMUCTHIE.
OHHM MOTYT YCHJIMBAaTh paccesHHe cBeTa B BojJe. TeM He MeHee BOoje
KaK [MPUPOAHOMY MHUHEPAITY TOW WJIM HHOW YHCTOTHI U [[BETA TIPUCYIIIH
3aKOHBI (PU3UKU OTHOCHUTENLHO IOTJIONICHHUS U OTPAXKECHUS COJTHEYHOM
paauaIuy ¢ UCTIOJIb30BAaHUEM PACUCTHBIX KO PHUIIMEHTOB.

KonudecTBo oTpa)kaeMoil OT MOBEPXHOCTH BOJBI MPSIMOUN COJI-
HEYHOW paJvialli¥ 3aBUCUT OT YIJia MAaJCHHS JIy4ed WU BBICOTHI
CTOSIHUS COJIHIIA; OTPaKCHHE PACCEeSHHOW paauanuu (OT 00JIAKOB)
OT BBICOTHI COJIHIIA HE 3aBUCHUT M TPOUCXOUT MO APYTHM 3aKOHAM.
OTHOIIEHHE OTPaXEHHOH CONHEYHOW SHEPruu K MOoCTynaromen
HOCHUT Ha3BaHUE Kod@uyuenma ompadxcenusi, Wi arvboedo. llpu
00JBIIMX BBICOTAX CONHIA, mopsanka 30—-80°, oT roaakol moBepx-
HOCTH BOJBI OTPaXKaeTcs TOAbKO 6—2% 3HEpPruu; MpU yMEHBIICHHH
BBICOTBI COJIHIA KOJIMYECTBO OTPaKEHHOW SHEPTUH OBICTPO BO3pac-
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TaeT u npu yrie 15° cocrasnser 21,5%, npu 10° — 35%, a npu 1° —
OT MOBEPXHOCTHU BOJBI oTpaxkaerca 90% nanaromieil Ha Hee IPAMON
COJIHEUHOW paauanuy (B MONAPHBIX mUpoTax). [Ipu BeTpeHoii mo-
rojJie BO3HUKAIOLINE BOJIHBI PSIOM pacCeHBAIOT CBET U MOTYT YBEJH-
YMBaTh OCBELICHHOCTH BOJBI B IpeiesiaX IITyOHHBI IPO3pauyHOCTH B
TUXYIO MOTOJY.

Iozenowenue conneynoti snepeuyu N3MEHSIETCS B 3aBHCHUMOCTHU
OT AJIMHBI CBETOBOW BOJIHBI M HAJIMYHUS B BOJE B3BEIICHHBIX U pac-
TBOPEHHBIX BenlecTB. Hanbonpliero 3Ha4eHus OH AOCTHTaeT B UH-
(dpakpacHoii yacTu criekTpa (IIuHa BOJIHBEL Oojee 0,76 MKM); Hau-
MEHBIIIME €T0 3HAUYCHUSA MPUXOASTCS Ha BUAMMYIO CBETOBYIO YacTh
cnextpa (nnuHa BoaHb! oT 0,40 1o 0,76 mxMm). B ynerpaduonerosoit
yacTH crekTpa (anuHa BonHbl MeHee 0,40 MkM) ko3 UIMEHT To-
TJIOIEHUs] CHOBa Bo3pactaeT. Takum o0pazom, BoJa Xy)Ke MpOITy-
CKaeT MH(QpaKpacHbIC Jy4YH W Jydlle CBETOBBIE (BUIAMMEBIC) JIYUH,
KOTOpBIE, TPOHUKAs BIIIyOb, 00YCIOBIUBAIOT OCBEIIEHHOCTH BOJBI.
B Buaumotii yactu ciektpa (muymmHa BoaHbl oT 0,40 mo 0,76 MkM) 6o-
Jiee UHTEHCUBHO IOIJIOMIAETCs IITMHHOBOJIHOBOE U3JIyUEeHHUE.

JITMHHOBOJIHOBBIE YaCcTH CHEKTPa, KPACHBIM U OpaH)KEBBIH L1Be-
ta (MK-myun), moriomarmTcs MOYTH MOJTHOCTBIO yKe Ha TIyOuHe
5-8 merpoB. HarpeBanue BoABI MPOUCXOAUT B cioe BoAsl 1,0 cMm
UK-nyyamu ¢ 1auHOH BOJHBI 1,5 MKM, IOSTOMY MOTPYKEHHBIE pac-
TeHUs (pAECTHI) OT COJHIIA HE HArpeBaroTCA, a MOJIy4daroT TEIJIo OT
OKpy>karomieit Boasl. Ha rmyOuHax 10 MeTpa nc4e3aroT KeJThIe 1IBe-
Ta crekrpa. ['opa3fgo nonplile NPOHUKAIOT CUHUM M 3€JIEHBIN, M03-
TOMY CBEPXY MBI BHIUM TONYyOOH, OUPIO30BBIH WIIM 3€JICHBIN ILIBET
Boabl. Ha riiyOuHBI B COTHH METPOB B MOPSX MPOHHUKAECT CUHUH H
(roNeTOBBIN LIBETa JIydel BUANMOTO CBETA.

Pacnpocrpanenue 3Byka B Boae. Teopuell u NpakTUKOU UC-
M0JIb30BaHUsl PACIPOCTPAHEHHUs 3ByKa B BOJE 3aHUMAETCs HaykKa
TUAPOAKyCTHKA. [ uopoaxycmuxa — pa3ien akyCTHKH, U3YyHatoIni
pacmpocTpaHeHHe 3BYKOBBIX BOJIH B peaJlbHOH BOJHOH cpene (B
OKeaHaX, MOpsX, 03€pax U T. A.) AJd IeJel MOJABOJHOMN JOKalUH,
cBsa3u U T. . CymiecTBeHHass 0COOCHHOCTh MOABOJHBIX 3BYKOB —
UX Majoe 3aTyXaHHe, BCIEICTBUE YEro MoJl BOAOW 3BYKH MOTYT
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pacmpoCTpaHsAThCS HAa 3HAYUTENBHO OONbIINE PACCTOSHUS, 4eM,
HarpuMep, B BO3AYXE.

N3-3a BRICOKOM MIOTHOCTH cpenbl (Mopckas Boma B 800 pas
MJIOTHEE BO3JAyXa) B BOJE 3BYK pacHpocTpaHsieTcs ropa3fgo Obl-
cTpee u manblie, yeM B aTMocgepe. CKOpocTh 3ByKa B BOJE MO-
BBIIIAETCS C POCTOM €€ TeMIIepaTyphl, COJICHOCTH U AaBiieHUA (110-
cilenHee pacteT ¢ riayOuHOi). 3ByK pacmpocTpaHsieTcs B BOJAE B
ATh pa3 ObIcTpee, yeM B Bo3ayxe. CpelHsst CKOPOCTh paBHAETCA
1400-1500 M/cex (CKOpOCTBH pacupOCTpaHEHHs 3ByKa B BO3IyXe
340 m/cex). Ha pacnpocTpaHeHn# 3ByKa B BOJI€ CKa3bIBACTCS HAJIH-
Yhe OPraHMYECKUX U MEXaHHYECKUX BKJIIOUEHUU B TOJIIE BOABI U
pasnuuHbIX nperpan. [Ipeaensr naapHOCTH pacIpOCTpaHEHUS O~
BOJHBIX 3BYKOB JIMMUTUPYIOTCS em€ U T. H. COOCTBEHHBIMH IIY-
MaM{ MOpSl, IMEIOIUMU JIBOSIKOE MPOUCXOXAeHHEe. YacTh myMoB
BO3HHMKAET OT YJApOB BOJIH Ha MOBEPXHOCTH BOJIBI, OT MOPCKOIO
npubos, OT mymMa MepeKaTbiBaeMO Tallbku U T. m. [pyras dacTb
CBsA3aHa C MOPCKOi (hayHOI; Crola OTHOCSATCS 3BYKH, MPOU3BOAM-
Mble ppI0OaMU U ApP. MOPCKUMU JKUBOTHBIMH (Ouo2udpoaxycmuxa).
Hanpumep, 3HaunTenbHbIe 00pOCTH OOMIMBKH KOPabIsi BHOCST MO-
MEXH B aKyCTHYECKHE MPUOOPHI 3TOr0 KOpabis U AenarT ero 0o-
Jiee «CNBIIIUMBIMY AJIA APYTUX Kopabiel (MOABOIHBIX JIOJ0K) H3-
3a BO3HUKAIOIIEH Ha MOBEPXHOCTU 00pocTa TypOyaeHTHOCTH. s
BOJHBIX OpPraHU3MOB-XHBOTHBIX THAPOAKyCTHKa SIBISIETCS Cpel-
CTBOM KOMMYHHUKAIIMH, OCOOEHHO ISl MOPCKUX MIIEKOMUTAIOLINX
U pb16. OpHEHTHPYSCH 1O HANPABIECHUIO U CHJIE 3BYKOBOH BOJHBI
KUBOTHBIE MOT'YT YXOJIUTH OT ONMACHOCTH U HaXOAHTH kepTB. On-
HOBPEMEHHO HCIIONB3YIOTCS U XUMHUYECKHE aHATNU3aTOPHI.

IloBepxHocTHOe HaTs:KeHue. OZHMM M3 BaXHEWIMX (U3H-
YECKUX CBOMCTB BOJBI, UTPAIOIINX OOJBLIYIO POJb B JKU3HHU KH-
BOTHBIX U DPAaCTEHHUH, ONPEAENSIONINX CAHUTAPHO-TUTMEHUYECKHE
U TUAPOJIOTUYECKHE XapaKTEPUCTUKU BOJBI, SIBISIETCS €€ MOBEpPX-
HOCTHOE HaTsbKeHHe. Bona ycTynmaeT TOJIbKO PTYTH B CIIOCOOHOCTH
Kaljil TNpUHUMAaTh (GopMmy mapa, Onarogapsi BBICOKOMY IOBEpX-
HOCTHOMY HATSDKEHHIO W TMOBEPXHOCTHOMY JaBJieHHIO. braronmaps
BBICOKOH PacTBOPSAIONIEH CHOCOOHOCTH M CIOCOHOCTH CLEIUISTHCS
C MOJIEKyJIaMH{ TIOYTH BCEX BELIECTB, BOJAa CMaYUBAET TIOBEPXHOCTD
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OOJBIIMHCTBA U3 HUX, KPOME JKUPOB. FIMEHHO TTO3TOMY OHA MOXKET
MOJHUMATHCS BBEPX IO KalWUISIpaM TOPHBIX MOPOJ U PACTCHHIA,
oOecrieunBas MOYBOOOPa30BaHUE U MHUTAHKWE pacTeHU. UeM TOHB-
e (yxe) Kalujuisp, TEM BBIIIE BOJIa MOXKET MMOJJHUMATHCS 10 HEMY
(BBICOTA TIOJHATUSA KUAKOCTH B KAaWJLIAPE MPONOPIMOHAIIbHA €¢
MMOBEPXHOCTHOMY HATSDKCHHIO M 00OPAaTHO MPOTOPIIMOHANIEHA PaIny-
Cy KaHaJIa KalmuIsipa U MIOTHOCTH XXKUIKOCTH ). [IoBEepXHOCTH BOBI
OTPaHUYHMBACTCS IIJICHKON MOBEPXHOCTHOTO HATSHKEHUS HA paszelie
cpen. TonmuHa MICHKA W CHIIBI CHEIUICHUS MOJICKYJ BOJBI B HEl
MOTYT MEHSATBCS OT TEMIIepaTyphbl (YMEHBIIAIOTCS) U OT MPUCYT-
CTBUS TIOBEPXHOCTHO-akTUBHBIX BemiecTB (IIAB), kotopeie paspy-
IAI0T MOJICKYJISPHBIE KOMIUICKCHI BOJIBI.

[ToBepXHOCTHBIC BOJIOEMBI UMEKOT CICIU(PUUCCKYIO alalTHB-
HYIO 30HY B IpeliefaxX MUICHKH TOBEPXHOCTHOTO HATSKCHHS — Hell-
cmanb, HACCIICHHYIO 0oJiee WJIM MEHEE MOCTOSIHHO OpTraHU3MaMH,
MPUCTIOCOOJICHHBIMU UTh HA MOBEPXHOCTU BOIBI (9NUHELCHOH),
U C HWXKHEH CTOPOHBI IJICHKU MOBEPXHOCTHOTO HATSDKCHHS (2uno-
Heticmor). ECTh OpraHu3Mbl C MPOMEXKYTOUYHBIMH MPUCITIOO0ICHHUSI-
MU — NAelCmOH, TIPEACTABUTEIIM KOTOPBIX YaCThIO Tejla HaXOIATCS
B BO3JYIIHOMW Cpejie Hall BOJOW, a IPYroii YacThIO — B BOJC; HAPYXK-
Has 4acCTh CIYXHT JJIs IEPEMEICHUs C MOMOIIbI0 BeTpa (Meay3a-
MapyCHHK-BeNelIa, ciudpomenysa-Qu3anus-nopTyraibcKuil Kopa-
0JIMK, MPECHOBOIHAS PSCKA), a TIOJIBOAHAS YaCTh — OCHOBHOE TEJIO C
MUTAIONUMU OpTaHaMH: KOPHAMU (psicka), ruapanTaMu (pusanus).
ONHUHEWCTOHHBIC OPTaHU3MBI, OMTUPAIOTCS Ha IJICHKY MOBEPXHOCT-
HOTO HATSKCHHS CBOMM TEJIOM HJIM KOHEYHOCTSMH U MEPEABUTAIOT-
s TIO HEW, Oaroaaps HECMayuBaEMOCTH MX Teja MM KOHEYHOCTEH
(moyphl, KIOMBI-BOAOMEPKHU, KYyKU-BEpTAUKH). [ MImoHelcTOHHbBIC
OpraHU3MBI MPUKPEIUISIOTCS K TUICHKE MOBEPXHOCTHOTO HATsKe-
HUS C TIOMOIIBIO OMYIICHHBIX AbIXaJIel (KJIOMbI TJIaJbIIIH, JTUIHH-
KM KOMapOB-KYJIHUIUI, MyX, CJIEMHEH), TNIOCKOH HOTU (MOJLTIOCKH-
MPYOBUKH), PECHUYHON OpPIONIHOW TMOBEPXHOCTH (IUIAHAPHH),
OJiaroiapsi HATMYKMIO Ta30BBIX My3bIPEKOB MEXAY CIMHHBIMU T1IaB-
HUKaMH (MaJdbKUd XaMChl U Keasin) U Karelek Kupa B MKPHHKAX
XaMChl, Kedanu, kambOanbl. [Ipukperissch CHU3Y KOHEYHOCTSIMH
WU JPYTUMHU 4acTSAMHU TeJa, TUAPOOMOHTHI MOTYT MEPEABUTaThCS
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M0 HeW — 3TO TMIIOHEWCTOHHBIC OPraHU3MBbI, HAPUMED YIUTKH-
NPYAOBUKH, JUUYUHKKA KOMapoB, paduku. ECTh pacTHTENbHBIE U KU-
BOTHBIE OPTaHM3MBI, KOTOPBIE 3aHUMAIOT KaK Obl MPOMEXYTOUHOE
MOJIOKEHHE — 3TO IUIEHCTOHHBIE OPraHU3MBbl, KOTOpBIE NepeMela-
I0TCSI C TIOMOILBIO BETPA, HAlpUMEpP PSCKU U MEIy3bI-NapyCHUKHU U
MOPTYTAIbCKHE KOPAOIHKH.

VY auBHUTENbHBIE CBOMCTBA BOJBI IO3BOJIMIN BOSHUKHYTh U pa3-
BUTHCS JKU3HM Ha 3emiie. briarogaps M Boga MOKET UIpaTh He3a-
MEHHUMYIO POJIb BO BCEX MpoLeccax, COBEpIIAIOIINXCs B Onocdepe.

HecMoTpsa Ha yHHKaJIbHOCTH CBOWCTB, a MOXKET OBITH, U OJa-
rojaps UM, a TaKXe B CBA3M C YCTOMYHMBOCTBIO M pacHpocTpa-
HEHHOCTBIO Ha 3emiie, BoJa Obliia BRIOpaHa B KayecTBE BEIECTBaA,
HEKOTOpble (QU3NYECKHE XAPAKTEPUCTUKH KOTOPOTO CTAIH E€IH-
HULIAMHU U3MEPEHUN memnepamypsi, menia U maccel. TeMmnepa-
Typy 3aMep3aHus BOAbl B YCIOBUSX HOPMAIbHOI'O aTMOC(HEPHOT0
JABJICHUs TIPUHSUIM 3a HYJb, @ TEMIIEpaTypy kumneHnus — 3a 100° B
mupoko npuHAToi mkane Lenscus. KonnuectBo Temna, HeoOxo-
auMoro anst HarpeBanus 1 r Bonsl ot 15 no 16 °C, Ha3Banu xano-
pueti U UCTIOIB30BaNIM 3Ty €AMHHIY U1l U3MEPEHMs KOJIMUecTBa
tera. Macca 1 cM® AMCTHINTMPOBAHHOW BOJBI IPU TEMIIEpaType
ee HanOoJbLIeH MIIOTHOCTH Ha3BaHA epAMMOM U UCTIONB3YETCS s
OTIpENIeIEHUs] MacChl.
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I['nasa 3. KpyroBopoT BOAbI

Kpyrosopot Boasl Ha 3emIie, Ha3bIBAEMBIN TaKKe THJIPOJIOTHYe-
CKHM ITUKJIOM, BKJIFOYAET MOCTYILICHHE BOJABI B aTMOC(epy IpH HC-
MapeHrnu ¥ BO3BpallleHUe ee Ha3aJl B pe3yJibTaTe KOHJISHCAlUU U BbI-
MaJeHNus OCAIKOB.

Bce anemenTsl THApochEpbl, HEMOCPEJACTBEHHO CBS3aHHBIC U
HECBSI3aHHbIC MEXK1y CO00I BOJHBIMU MaccaMu, 0OBEIUHSIOTCS TJI0-
OaJIbHBIM TIPOIIECCOM KPYTroBOpOTa (BJIaroo00pOTa) BOJBI HA 3eMIIe.
B 3TOT mpornecc BOBIEKAOTCS AIIEMEHTHI JIMTOC(HEPBl U BO3TYIIHbIC
Macchl armocgepbl. B 1ienoM Bce cpesibl JKU3HH U CpeAbl OOUTaHHS
OpPTaHU3MOB, COCTaBIsIOIIME Onocdepy Halei TUIaHeThl, CBS3aHBI
BOCAMHO KPYTOBOPOTOM BO/IbI M TPAHCIIOPTOM IMUTATCJIbHBIX BEIICCTB
JUIs OpraHu3MoB. KpyroBopoT BofbI B IOCTIEIHUE CTONETHs o0ecte-
YrBaeT Bce c(hepbl )KU3HU MEPEHOCOM H INTOOAILHBIM TIepepacipe/ie-
JICHHEM 3arpsi3HEHUN OT XO035MCTBEHHOM €S TEIbHOCTH JIFOJEH.

OTOT MIOOANBHEIN MPOIIECC KPYTOBOPOTA BOJBI 00ECIICINBACTCS
[JIaBHBIMU JIBUKYIIMMHM CUJIaMU — TEIJIOBOM SHEpPrued U CUIION TA-
xecTu (rpaBurtanueil). [loa BnusHIEM Teria MpOUCXOIAT HCTIApEHHeE,
H3MEHEHHE COCTOSIHUM W CBOMCTB BOJIBI M KOHJIEHCAITUSI BOJSTHBIX
napoB B aTMocdepe, a MoJj BIUSHUEM CHIIbI TSHKECTH — BBINIAICHUE
0Ca/IKOB, TEUEHUE PEK, JABUKEHUE JIEJHUKOB, IIOYBEHHBIX U I10J3E€M-
HBIX BOJ. I[eﬁCTBHe OTHUX CUJI HEPABHO3HAYHO B OTACJIbHBIX 3BCHBAX
KpyroBopora Bojibl. PaccmarpuBasi ux, Mbl OyieM OIICHUBATh 3Haue-
HHUE KaXXI0M U3 HUX.

Kpyrosopot Bozbl obecrieurBaeT BOJI0OOOMEH B OTACIBHBIX CO-
CTaBISIOIIUX TUAPOC(EpPBl. ITOT BOAOOOMEH MOKET ObITh €CTECTBEH-
HBIM U HapyLIEHHBIM, HallpUMEpP, IIPU aperyJIupoBaHUU PEK U IIPHU
LIMPOKOM MPUMEHEHUH OPOIIAeMOro (MOJUBHOTO) 3eMIIEIENHS.

B rugponoruu paccMaTpuBaroTcsi 8 3BEHBEB BIIAroo00OpoTa: at-
Moc(hepHoe, OKeaHW4YecKoe, Moja3eMHOe (JIMTOreHHOE), TMOYBEHHOE,
peuHoe, 03épHoe, OMOJIOrHYeCKOe U X035 CTBEHHOE.

ATMmocdepHOe 3BEeHO — TJIaBHEiiIIee 3BeHO KPyroBopoTa, OJia-
romapsi KOTOpOMYy U MPOUCXOIUT OOBEINHEHNE BCEX HE CBS3AHHBIX
MeX1y cO00# HEmoCpeICTBEHHO 3JieMeHTOB rujapochepsl. OHO xa-
pakTepu3yeTcsl IepeHOCOM BJIarH B MpoLecce IUPKYISIIUNA BO3TyXa
W BbINIaJIeHHEeM aTMOc(epHbIX ocankoB. OTIMYaeTCs yCTOWYHBOCTBIO
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10 T0JIaM B II€JIOM, HO U3MEHYMBOCTBIO MO C€30HaM B OT/EIBbHBIX pe-
THOHAX.

Bnara, ncnapeHHasi ¢ MOBEpXHOCTH OKe€aHa, CyIIH, TOBEPXHOCT-
HBIX BOJIOEMOB, PACTEHHH M YKUBOTHBIX, a TAK)KE YacTh JIera3alioH-
HOM BobI MaHTHH (1 KM’ B T0J) HAXOJMUTCS B Pa3HbIX arperaTHHIX
COCTOSIHUSIX B aTMoc(epe: mapooOpazHOM, )KUAKOM (KaIlii ), TBEPAOM
(cHer, nen, Kpymna), KOJCHCHPOBAaHHOM Ha MUHEPAJIbHBIX H OpTaHHye-
CKHUX yacTulax (B adspo30six). [Ipr 00beqMHEHNH YaCTUI U JOCTHKE-
HUM OMpEJIeIEHHON Macchl, IO JCHCTBHEM CHJIbI TSHKECTH, 00pazy-
IOTCS M BBITIQAAIOT OCAJIKU — JA0K/b, CHET, Tpaj, KpyTa.

B armochepHOM KpyroBopoTe ecTh OOJBIION OKEaHWYEeCKUH
KpyroBopoT (90% wucmapeHHOH BIard BO3BpAIACTCs B OKEaH —
1140 MM ocankoB), Manblii moBepxHOCTHBIN (10% OT McmapeHHOH ¢
OKeaHa Bllaru) M OOJIBIION TOBEpXHOCTHBIN (90% OT MCIapeHHOM ¢
CylH Biaru). ATMocgepHble 0CaKH, BbIMaBUIue Ha cymre (765 Mm),
otk ucnapstores (58%), ocranbubie 40% 00pa3yroT MOBEPXHOCT-
HBIH CTOK, (QOPMUPYIOLIHNI peKH, pyubH, 03epa U 0oJ0Ta, a 2% mnpo-
CauMBaIOTCS B MOYBY M 00Pa3ylOT TPYHTOBBIE BOJbI, YaCTh KOTOPBIX
yxoauT B oa3emubiii ctok (Mcropus runpocdepsr, 1998).

Cyma mosyyaetr oT aTMOC(EpHOro 3BeHa OOJbIlie BOJBI, YEM C
Hee ucmapsiercst Ha 40 — 43 Teic. KM® B TOJI, MPUXOASIINE C TIEPCHO-
coM Biard arMocdepsl ¢ okeaHna. be3 Takoil mpuObLIH BIIary )KHU3Hb HA
cyie Obuia Obl 3HAYUTENHLHO Oe/IHEe.

Oxeannveckoe 3BeHo. [Ipumepno 86% Biaru mocrymnaer B aT-
Mocepy 3a cHeT ucnapeHus ¢ MOBEPXHOCTH OKeaHa u MeHee 14% —
3a cueT ucnapeHus ¢ cymu; 90% okxeaHHMUECKOll Biaru B BUAE OCa-
KOB BO3Bpaliaercs B okea, a 10% y4acTByeT B MajoM MOBEPXHOCT-
HOM KpyTOBOpPOTE.

Hcnapenue BoAbI ¢ MOBEPXHOCTH OKE€aHA HEPABHOMEPHO IO €ro
aKBATOPUHU. DTO MOXHO XOPOLIO BHJAETh MO Pa3HOCTU MEXIy HC-
MapeHrueM U ocajkamMu. B skBaTOpHambHON 30HE MCTApeHHOI BOJIBI
MEHBIIIE TOJI0OBOM CYMMBI OCaJKOB. B yMepeHHBIX WIMpOTax HcHa-
psieTcsl BOJBI TaKKe MEHBIIE, YEM BBINAAAET OCAIKOB, HO OCHOBHas
MPUYMHA 3/1€Ch Apyras — HEAOCTAaTOK Temya. B Tponuueckoii u cy0-
TPONMYECKOH 30HAX C MOBEPXHOCTH OKEaHa MCHapsieTcsi Biaru 00Jb-
e, 4eM Bblnaaaer. [IporcxoauT 3To MOTOMY, YTO B 30HE MacCaToOB
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00JIa4HOCTh OBIBAET PEXke, TeIla 3eChb MHOTO, a OCa/IKOB BBINAgacT
OTHOCHUTEIILHO MEHBIIIE.

OrpoMHyI0 pojiib B OKEAaHHMYECKOM KPYrOBOPOTE HMIPAIOT MOP-
ckue TedeHus. OHM MEPEeHOCSAT BOABI HA TPH MOpsAKa OOJblIe, YeM
BCE PEKH MHpa, a OOYCIOBIEHHBIH UM BOZOOOMEH B 50 pa3 UHTEH-
CHBHEE BOZOOOMEHA, BBI3BAHHOTO aTMOC(EPHBIMU OCaJIKaMH, BbIMa-
JAOIMMH Ha TIOBEPXHOCTh OKeaHa, M HclapeHueM. braromaps um
BO0OOMEH 7151 MUpPOBOrO OKeaHa cOCTaBisieT mpuMmepHo 60 1eT;
HauMeHee MHTeHCUBEH BojooOMeH Tuxoro okeana (6onee 100 Jer),
Uil ATJIaHTUYECKOTO OKeaHa TpeOyeTcst okojio 50 jer, 1ist cMmele-
Hus Boa Muauiickoro — 40 j1eT, CTONBKO e JIeT B CPEAHEM TpeOyeTcs
W 7151 TOJTHOTO TTepeMernBanust Boa CeBepHoro JleqoBUTOro okeaHa
(Koprt, 1962). Oxeannveckuii KpyroBopoT B 3HAYUTENHbHOW CTENEHU
OTpeaesnsieT THAPOKINMATUYECKUH PEKUM CYILH.

JluTorennoe 3BeHo. B akTHBHOM JMTOIC€HHOM 3BEHE KPYTOBO-
pOTa BOJBI (CBSI3b C MOBEPXHOCTHBIMHU BOJIAMH) Y4aCTBYET 4 MJIH KM®
MIPECHBIX U c1abocoieHbIX BoA. OHM 00pa3yIoTCsl U3 4acTH OCaIKOB,
BBHIMAJAONMX Ha cyiry. HakomieHune TiayOMHHBIX CHIBHOCOJIEHBIX
BOJI U PAaccojiOB MIPOUCXOJUT B TE€UEHHE MHOTUX MUJIJTMOHOB JeT. Ha
riryouHax (4aie Bcero oosiee 1-2 kM) 00pa30BaJIUCh OTPOMHBIE CKO-
ruieHust Boabl (56 muH kM?). Ho uX y4yacTue B KpYyroBOpOTE BOJIbI BbI-
paskeHo BecbMa cialo.

Boabl akTHBHOTO BOJOOOMEHA MHUTAIOT TTOBEPXHOCTHBIE BOJIOE-
MBI, HO MIPU YCJIOBUHU JOCTATOYHOM BJIard B BEPXHHX CIIOSX 3EMIIH,
o0pazyemoii ocaakamu. Tam, rie ocagkoB Majo, MUTaHUE BOJOEMOB
HEJIOCTaTOYHOE M OHM MOTYT IepechiXaTh B 3aCyLUIMBBIA TEPHOX
(Cpennsist u LentpansHast Aszusi, Adpuka). MHTEeHCHBHOCTH BOIOO0-
MeHa B JuToc(epe onpeaessieTcsl Te0JIOTHUECKUM CTPOSHHEM, T'eo-
rpadueit, TanamadToM M KIMMaTOM pernoHoB. Hammuwme Tojicroro
MOYBEHHOT'O MTOKPOBA, MPOHHUIAEMBIX OO (TypoB ApMeHHH), pac-
TUTEIBHOCTH U BJIQKHOTO KJIMMaTa yBEJIMYUBAeT 0OBbEMBI BOJI, yda-
CTBYIOIIMX B KPYTOBOPOTE U YCKOPSIET MOCIEIHUH.

IMouBennoe 3BeHo. [louBeHHOE 3BEHO — OCHOBA JINTOI€HHOTO
3BeHa KpyroBopoTa. [louBeHHas Biara HEMOCPEICTBEHHO CBsi3aHA C
OMOJIOTHUECKUMH TPOLIECCaMHU, T. K. I0YBA cama Mo cede — duoreorie-
HO3 CO BCEMH €ro OMOTHYECKUMH U a0MOTHYECKHUMHU COCTABIISIFOILH-
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Mmu. [louBeHHas Biara B KOJIMYECTBE U KAUECTBE 3aBUCUT OT OCAJKOB,
CTPYKTYpBI 110YB, Pa3BUTUSI PACTUTEIBHOCTH (pacxoj Ha TpaHCIHpa-
LIMI0), KTUMaTa peruoHa U ypoBHs nosepxHoctu. [Ipu HepocTarouHo-
CTH TIOYBEHHOH BJIarW MPHU BEJECHUM CEILCKOTO X03siCTBAa MPUMEHSI-
eTcs OJMBHOE (opolIaeMoe) 3emiesienue. B monspHeIX u cyOomnomsp-
HBIX perMoHax MOYBEHHAas Bjara B OCHOBHOM IIPEJICTaBJI€HA BEUHOU
Mep370Tol. B yMepeHHBIX mupoTax HanboJee ONTUMAIbHBIA PEKIM
B0/10000POTa TOYBEHHOH BIIATH.

Peunoe 3BeHo. D10 Hambojee U3y4EHHOE 3BEHO KPYroBOpPOTa
BOzbl. BOJHBIN MOTOK — ATO yxke caM 1o cede BogooOMeH. UeM ObI-
CTpee TeueHHe, TeM MHTCHCHBHEH BOJOOOMEH M JIydlle MPUPOIHBIC
cBoiicTBa Bosibl. Hampumep, p. Bonra no cozpanust kackazna Bojoxpa-
HWINII MpOTeKaja OT UCTOKa A0 ycThs 3a 1,5 mecsua, Obuia yuiie
U B HEH B Macce BOAMJIMCH oceTpoBble pbiObl. Celiuac Boma Bonrn
MPOTEKaeT CBOH myTh 3a 1,5-2,0 roxa, uTo nenaer ee OoJiee rps3HON U
HEMPUTOTHON AJIS1 OCETPOBBIX.

Pexu Bo3Bparator B MUpOBOI1 OKeaH uepe3 MOPCKUE YCThs 4acTb
BOJIbI, HCIIAPUBILEICS ¢ OKeaHa U BbIMABIIEH Ha CyIIe.

Bce uctouHuMky nuTaHus peK AEATCS Ha JIB€ TPYMIbL: MOBEPX-
HOCTHBIE U T0/13eMHBbIe. [[0BEpXHOCTHBIN CTOK, MIIM BOJIA, CTEKAIOIIas
B pyclla PeK IO MOBEPXHOCTH MOYBBI, 00pa3yeTcsi 3a CUeT OCaIKOB,
TastHUSI TOPHBIX CHETOB U JieTHUKOB. [Ip1 HHTeHCHBHOM 00pa3oBaHNH
TaJbIX BOJ Ha peKax BO3HHUKAIOT MaBOAKU. B oTcyTCTBHE 0CagKOB M
TaJbIX BOJl PEKH HAXOJATCS B CBOMX KOPEHHBIX PYCJIax U MOTYT Mepe-
cbixathb. [Ipy OOMIBHBIX JOKASAX MOTYT OBITH BBHICOKHE TIOJOBOJbS,
YTO XapakTepHO A pek [IpuMopbs B MyCCOHHBIE JOXKAW OCEHBIO U
pex 3anajgHoit EBponbl B 3MMHUI TepHoz.

[TaBoiKM MOT'YT HAaHOCHUTH OTPOMHBINA BpEJ JKUTENAM CEIbCKUX
MECT: 3aTOIUIEHNE YTOJ1H, CMBIBHI IJIOJIOPOJIHOTO CJI0s1, pa3pylLIeHHe
JIOMOB M CTPOEHHUH, THOEb CKOTa. B TOPHBIX MECTHOCTAX MOTYT 00-
Pa30BBIBATHCS PA3PYIINUTENIBHBIE Ceil.

Jlroqu Bceraa cienniau 3a ypoBHEM BOJBI B peKax M CTApAIUCh
npeaynpeauTs naryOHble mocneacTBus naBoakos. B Erunrte u Ku-
Tae JII0IM BOBPEMs IOKUAATH paiioHbl pa3nuBoB pek (Huna, Xyanxo)
1 BO3BpAIIAJIUCh TyJa MOcye chazia BOAbI, MPUHECIIENH Ha MO TI0-
Jopoasslil un. Yxe B XX B. 10 H. 3. B JI[pesHeM Erunte nposoju-

42



JCh HaOMIOJeHUs HaJl ypOBHSMH Boabl Humna. B Acyane coxpaHuiics
IOpeBHeWmmid Hunomemp. HumomeTp Gosnee mo3aHEro BpeMeHH Cylie-
cTByeT Ha 0-Be Poza B uepre r. Kaupa.

O3epHoe 3BeH0. O3epHOE U peYHOE 3BEHbS KPYroBOPOTa BOJIBI
HEpa3pbIBHO CBs3aHbl 0OMEHaMU WX BOAHBIX Macc. O3ep, He CBs3aH-
HBIX C peKaMH, OYeHb MaJio: OHU JTUOO MPOTOYHBL, INOO B HUX BIaa-
10T PEKH.

['maBHOM nelcTBYIOLIEN CHIION 03€PHOr0 KPYrOoBOpPOTa SABIISETCS
ucrnapenne (500-600 km?®). YpoBeHb 03ep 3aBHCUT OT HCTAPEHUS U
MIPUTOKA MTOBEPXHOCTHHIX BOJ. TOJNIBKO B HEMHOT'HX 03epax mpeodia-
naet noazemuoe nutanue. Hanpumep, ¢ Kacnuiickoro mopst ucnapsi-
€TCsl €KETOTHO CIIOW MOYTH METPOBOM MOIIHOCTH, a B MPHUOPEHKHBIX
paiioHax, O0JbIIeH YacThIO 3aCYIITUBBIX, BCS BO/IA, BHINIABIIIAS B BHJIE
ocankos, 200-300 MM, T. e. B 3—5 pa3 MeHblIIe, YeM UCHapseTcs ¢ Mo-
BEPXHOCTH BOJbI. B paiioHax, qy4lie yBIa)KkHEeHHBIX (Ha ceBepe MU B
9KBATOPUANIBHOM 30HE, I'/Ie B TOYBEHHOM MOKPOBE ITOYTH BCETAA UMe-
eTcs Bllara), pa3Hulla B KOJIMYECTBE BOJIbI, HCTIAPSIOIIECHCS C CYIIN U C
MTOBEPXHOCTH 03€p, YMEHBILIAETCS.

I'maBHas posb MPOTOYHBIX 03€p B KPYrOBOPOTE BOJBI — PETYIIHU-
pOBaHME PEYHOI0 CTOKA, €ro BHIPABHUBAHUE BO BpeMeHH. Peku, BbI-
Tekaromue u3 o3ep (Anrapa u3 baiikana, bus u3 Teneukoro, Hesa u3
JlagoCKOro), 3aBHCAT OT YPOBHSI O3€p; 03epa, MUTAIOLINeCs peKa-
MH, — OT IaBOJKOBOTO MJIM MEKEHHOTO YPOBHS PEK.

OpHako BOJOpPErylIMpylollee 3HaUeHHe elle B OOJbIIeH crere-
HU MMEIOT UCKYCCTBEHHBIE 03epa — BojoxpaHmwiniia. [lo HoBelmmm
JaHHBIM, Ha 3€MHOM Ilape co3jfaHo okono 1 350 BomoxpaHWIHUIL,
umeroimux oosem oosee 100 MiH M.

Buosiornyeckoe 3BeHo. JT0 3B€HO KPyroBopoTa BOJBI OYEHb
CJIO’)KHO ¥ MHOT000pa3Ho. B HeM y4acTBYIOT BOJHBIE U HA3EMHBIE Op-
rann3Mel. OCTaHOBHMCS Ha HanOoJIee BaXKHBIX €ro YepTax, Hermocpe-
CTBEHHO CBSI3aHHBIX C JKU3HBIO OPTaHN3MOB.

Hazemusie opranusmsl Ha 47—-70% cocTosT u3 Boabl. Bona HyxHa
11 OOMEHA BEILECTB, MUTAHMS, KyTaHUs U 9acTO AJISl pa3MHOKEHHUSI.
JlroastM A MATHS U IPUTOTOBJIEHUS MUIIU HYKHO 2,5-3,0 11 B 1eHb
WM 0KoJto 1 M* BBl B roj1, @ Ha Beex sitozei — 3,3 km?. Boubiie BobI
NoTpeOIseTcss TOMAITHUMH JKUBOTHBIMU — HpUMEpHO, 25-30 km?/
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rof; AMKUMH XKUBOTHBIMU HE MeHbIle. TakuM oOpa3oM, moiaydaeTcs
oonee 50 kM’ B rog. B riio6anbHOM KpPyroBopoTe 3TO HEMHOT'O, HO
JIEJIO YCIIOKHSETCSI TEM, YTO JKUBOTHBIE BBIJENAIOT YXKe HE BOXY, a
pacTBOpBI, OOJbIIE MM MEHbIE HACBHIIICHHBIE MPOAYKTAMH KH3HE-
JeSITETbHOCTH.

Baxneitmuii 6uonoruyeckuii mporecc — GpOTOCUHTE3 — MPOUC-
XOJUT MPH Y4aCTUH BOJBI.

K 6uonorunueckum npoueccam, HanOoJee Oy TUMBIM B KDYTOBO-
pOTEe BOJIBI, OTHOCUTCS TPAHCIUPALUS — MPOLECC MOTIIOUIEHHUS, TIpe-
00pa3oBaHus M HCTIAPEHHS YACTH BOABI IPU JbIXaHUH U TETII0O00MEHE
CO cpeioil. DTO perylIupyeMblii cCaMUM pacTeHHEM IMPOLECC, 3aBUCH-
MBI OT BJIaXHOCTH Cpellbl OOMTaHHs. PacTeHuss MOTyT KOHOMHTH
BOZy (KCepO(HTHI) 1 MHTEHCUBHO ee ucnapsaTh (rurpodutsr). TpaHc-
MUPALHOHHYIO CIIOCOOHOCTh PacTEHH YacTO OLEHHMBAIOT MO KO-
(UIMEHTY TpaHCIHpPaLUH, XapaKTepu3youeMy o0beM BOJbI, KOTO-
PBIH TOJDKEH M3pacXodoBaThes sl 00pa3oBaHMs eIUHMLBI Beca Cy-
XOro BeliecTBa pacteHus. Hanpumep, ans oOpazoBanus 1 T Ha3eMHOM
pacTUTEIBHON Macchl MIIEHUIBL, T. €. 36pPHA U COJIOMBI, PaCXOAyeTCs
300 — 500 m* BozibI («IIPOIYKTHBHOE UcTapeHue»). VcnapeHue ¢ mo-
YBBI — «HENPOYKTUBHOE UCTIAPEHUEY.

Pacxon Boapl Ha TpaHCHHPAIMIO 3aBUCHT OT OOJBIIOIO YMCIIA
(akTOpOB: OT XapakTepa CaMoro pacTeHHs (CTEIeHH ero KcepoduT-
HOCTH), OT YCJIOBHMH IIOTOMbI, OT HAJW4MA BJIAru B nouse. B cyxyto
KapKYI0 IIOT0/ly pacTeHUE HYKJAeTCs B PACXOAOBAaHUU OOJIBIIOTO KO-
JMYecTBa BOJBI HA TPAHCTIMPALIUIO AJIs TeIiooOMeHa. Pactenus, Kak
1 ’KMBOTHBIE, «IIOTEIOT» U OXJIAKIAIOTCS ¢ UCTIAPEHHEM BOBI.

B cpennem pacxon Boabl Ha TPAHCHHMPALMIO COCTABIIAET HE Me-
Hee TOJIOBUHBI CYMMapHOIO MCIapeHHs C Cylid, T. €. okojo 30—
35 ThIC. KM’ B TOII. DTa BEJIMUYMHA paBHO3HAYHA 1MOYTH 7% OT Ucmape-
HUS C IOBEPXHOCTHU 3€MHOTI0 I1apa, BKJIIOYas U OKEaH.

XossiicTBeHHOe 3BeHO. OTIMYaeTcsi OT BCEX JAPYTHUX CBOUM
HEEeCTECTBEHHBIM NMpOoUCX0oXkaAeHneM. OHO COCTOUT B UCIOIB30BaHUH
BOJBI KaK MPUPOIHOIO pecypca JUisl TEXHUYECKMX M TEXHOJIOTHYe-
CKHUX TPOLIECCOB. Pa3niuaroT BOAOMOIB30BaHNE B BOIONIOTPEOICHHE.
B nepBom ciiydae oCHOBHasi 4acThb BOJIbI BO3BpAIAeTCAd B MPUPOILY
OoJiee WM MEHEe N3MEHEHHON M Y4acTBYET B KPyrOBOPOTE, B APYTOM
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cllyyae OCHOBHAsI YacTh BOJIbI PACXOAYETCSl Ha CO3/IaHUE HOBBIX MPO-
IOYKTOB, COAEPIKAIINX OoJiee M MEHEe CBA3aHHYIO BOJY U U3bIMaeT-
csl U3 KpyroBoporta. J{Jisi mepBoro ciyvasi XOpOLUIMM IPUMEPOM MOKET
CITy>KUTbH 3a00p BOJIBI M3 BOZOEMOB Ha oxJjaxkaeHue arperatoB TOC u
ADC u ee Bo3BpaT B BoJloeM OoJiee MM MeHee oAorpeToi. B ciy-
Yyae OpoLIaeMOro 3eMIIe/Iens BoJa, 3adupaeMasi U3 BOAOMCTOUYHHKA
Ha OpOILICHHUE, B 3HAYUTEIHLHOW MEpe UCHAapseTCsl C MOYBbI, YXOIUT
B arMoc(epy U TepseTcs AJs BoJoeMa, U3 KOTOPOTrO OHa Opanack.
Takue BogoeMbl 00BIYHO MeneloT. [IpuMepoM MOTYT CIYKHUTh PEKU
Awmy-napbs u Coip-gapbsi, JloH, BOJBI KOTOPBIX pa3OMparoTcst Ha Opo-
LICHUE, U OHH MEJICIOT, TEPSIOT CBOIO BOJHOCTb.

BoaHbll 6a/1aHC 3eMJIA
(pa3gen cocTaBJieH o KH. «McTopus ruapochepbi»:
P. K. Knure, U. /I. lanusios, B. H. Konwutes, 1998)

Boansrii 6ananc 3eMiu 10 CyLIECTBY SBISETCS KOJTMUECTBEHHBIM
BBIpQKEHHEM III00aIbHOTO KPYroBOPOTa BOIBI: BceX (OPM HPUXO-
Jla U pacxoja Bojbl B aTMocdepe U Ha MOBEPXHOCTU 3€MHOTO LIapa
(puc. 3).

OOBIYHO MpH pacyeTax BOJHOTO OanaHca IPUHUMAETCS, YTO KO-
JIMYECTBO MCIAPHUBIICHCS BJIard ¢ MOBEPXHOCTH OKeaHa PaBHO ocall-
KaM Ha ero MOBEPXHOCTb IJIIOC MPUTOK BOJ C TEPPUTOPHUH CYyILIH, Oa-
JIAaHC KOTOPOHM Kak Obl paBeH KOJUYECTBY OCAJKOB, BHINABIIMX Ha €€
TEPPUTOPHH, MUHYC UCTIapeHne U cTOK B MupoBoii okean (MupoBoii
BOJHBIH OanaHc. .., 1974). B aTom city4ae ypaBHeHHE BOJTHOTO OasiaH-
ca JJIsl OKeaHa ¥ TEPPUTOPHUHU CYILH MOKET OBITh PEACTaBICHO Yepes3
CJION MCHapeHusi ¢ MOBEPXHOCTH OKeaHa U Mopel (Zo), cioi ocai-
KOB Ha IMIOBEPXHOCTh OKeaHa 1 Mopei (X0), CIIoi CTOKa ¢ TEPPUTOPUH
cyum (Y) 1 COOTBETCTBYIOIIHE IIoMIau cymu u okeana (Fc, Fo):

FoZo =FoXo+ FcY
FcZc =FcXc-FcY.

W3 sTux ypaBHCHI/Iﬁ BHUIHO, YTO KOJITMYECTBO HCHapHB].HefICSI BJ1a-
T C IOBCPXHOCTHU 3emin JOJIDKHO OBITH PaBHO KOJIHUYCCTBY OCAaJAKOB
Ha €€ NOBCPXHOCTH.
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Puc. 3. I'mo6anbHbI BOTOOOMEH
(Abpamos, 1966; Kiure u ap., 1998)

B neicTBUTENBHOCTH K€ PABHOBECHE COCTABIISIONIMX BOJHOIO
Oayranca MOKET OBITH JIUIIIH OTHOCHTENBHEIM. Ha camMmom gerne Bce co-
CTaBJISIONINE BOJHOrO OajaHca HENPEPHIBHO M3MEHSIOTCS M OajaHc
CKJIaJIBIBACTCS TO B MOJIb3Y OKEaHa, TO B MOJIb3Y CYIIIH.

E>xeromHo B KpyroBopoTe Ha TIOBEPXHOCTH 3eMJIH y4acTBYyeT 00-
nee 1 Mt kM® Bogisl, uto cocrasisteT 0kouio 0,1% ot 00nema BojI aKTUB-
HOTO BogooOMeHa. C TTOBEPXHOCTH MOPEH M OKeaHa €KETOTHO UCTIaps-
ercst 510 Toic. kM Bojibl (38%), a € TIOBEPXHOCTH CyIITH — 0KOJIO 70 ThIC.
kM® (12%). O6paTHO Ha TIOBEPXHOCTH OKeaHa Bhimaaaer 90% ucrnapus-
meiics ¢ Hee Biary u 10% Bo3BparaeTcst B OKeaH B BUJIE PUTOKA PEd-
HBIX, MTOJI3EMHBIX U JICTHUKOBBIX BoJ. Ha cyre B Bume atMochepHBIX
0CaJIKOB BHITTaaeT 0kojI0 120 ThIC. KM BOJIBI, M3 KOTOPHIX 58% neT Ha
ncnapenue, a 42% crekaeT o0paTHO B MOPS M OKeaHsI (Tad. 3).
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Tab6nuua 3

Cpeonuii 2000601l 600HbLIL Dananc 3emau
(P. K. Knuee u op., 1998)

Onemenmol baranca Ob6vem 600w, Cnoti 60001, %
KM3/200 MM om pacxoda
3eMHOI 11ap B 11eJIOM
Mcnapenue -577060 -1132 100
IATMOC(epHBIE OcaKK +577060 + 1132 100
MupoBoii okean
Mcnapenue -507150 -3402 100
IATMOC(hEpHBIE 0CaTKU +457230 +1264 90,2
IPeuHOl CTOK +44180 +122 8.7
Ule THUKOBBIN CTOK +3X50 +11 0.8
[Ton3eMHBIN CTOK +2500 +7 0.5
IHeBsi3ka Oananca +610 +2 0,1
Teppuropus cymu
IATMOC(epHBIE 0CaTKN +119830 +804 100,0
Vicnapenue -69910 -469 58.3
IPeurHoif cTOK -44180 -296 36,7
JIeTHUKOBBIN CTOK -3850 -26 3,2
[Ton3eMHBIN CTOK -2500 -17 2,1
Hessi3ka Oananca 610 -4 0,5

Ha teppuropun cymu, MoMUMO OCHOBHBIX 3JIEMEHTOB BOJHOTO
OanmaHca, TakMX KaK CyMMapHBIE OCaJKH, UCMApEHHE W CTOK, HEOO-
XOAMMO YYHTBIBATh M MOJ3EMHYIO 4aCTh CTOKA, KOJIMYECTBO BJArH,
chopMHpOBaBIIEHCS 3a CUeT KOHJCHCALIMX BOSHBIX NapoB aTMOche-
PBI, IOCTYIJICHNE TITyOOKUX apTe3MaHCKUX BOJI, BOA, 00pa30BaBIINX-
csl B Ipolecce OMOJIOTHUECKUX NPEBpAIIECHUH, U T. 1. B pacxonnyro
YacTh CJEIYyEeT OTHECTH TAKXKE IOMOJHEHHE INTyOOKHX ITO0I3EMHBIX
TOPHU30HTOB, 3aTPaThl BOABI B MIPOLIECCE KU3HEACATEILHOCTH KUBOT-
HBIX ¥ PAacCTUTEJIbHBIX OPraHU3MOB U Apyrue. HeoOXomumo yuuThl-
BaTh aKKyMYJILIMIO BOJ B IOYBO-ITPYHTax, B Pyciax pek, B 03epax
1 BOJOXPaHWJIMIIAX, B OOJOTaX M PAa3IUUHBIX [MOHWKEHUSX, JICIHU-
KaxX ¥ Mep3JI0Te, BIUSHUE PA3IUYHON XO3IMCTBEHHOU AESITEIbHOCTH

(babxun, Byrmuackwuii, 1982).
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B ucropuu 3emnu HEOAHOKPATHO OTMEYAINUCH KPYITHBIE U3MEHE-
HUS BOJAHO-0aIaHCOBBIX XaPAKTEPUCTUK. ITO OOBIYHO OBLIO CBSI3aHO
C KOJICOAHUSMU TIPUXO0JIA COTHEYHOW PaUallii U COOTBETCTBYIOIIMX
U3MEHEHUH B KJIMMATHUYECKUX YCIOBUSIX.

B mepuon moxononaHuil yBIaXHEHHOCTh MAaTEPUKOB YBEIUUH-
BaeTCsl, HAPACTAIOT JICAHUKHU, YPOBEHb MUPOBOr0 OKeaHa MOHUKACT-
csi. B mepuojsl nmoterieHus, HA000POT, UCTIAPCHUE C KOHTUHEHTOB
yBEJIMYUBACTCS (OTPULIATEIILHBINA 3JIEMEHT OallaHca), TAIOT JISAHHUKH,
ypoBeHb MUPOBOTO OKE€aHa MOBBIIIACTCS.

B Hacrosimiee BpeMs Ha 3emiie HaOJFOJAETCS MEXKIICIHUKO-
Bbe. [Ipousonuio cokpaiieHue JeIHUKOB, HO UX Macca €Ille BEeIUKa
(24 ma xm*). Bo3moskHOe TOTemeHne kiumara Ha 2—5°C mpuBe-
JIET K CYIIECTBEHHOMY HapyIIICHUIO BOJHOTO OajaHca B pe3yJibTaTe
TassHUA JEeAHUKOB. [Ipy MOJTHOM MX MCYE3HOBEHUHU YPOBEHbH BOIBI B
OKEaHEe MOXET MOJHSITHCS HA ECATKH METPOB, MPUBOJS K KaTacTpo-
(bMYeCcKUM MOCIIEACTBUSM B IPUOPEIKHBIX paiioHaX.
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I'nasa 4. MUpoOBOM OKeaH

MupoBoii okeaH — rio0ajibHas BOJHASI CTUXUS, KOJIbIOSTb KH3-
HU, CO3UJATEIb U Pa3pylIUTENh, HEOOBSITHAS U MOYTH HETPOHYTAS
KJIaJI0Basi TIPUPOHBIX PECYpCOB, aKKYMYJISTOp M KOHBEPTOp Terlia
JUTSL CYIIIU, «KYXHsI KJIIMaTay U OCCKOHEYHBIC BOJIHBIC ITyTH paccee-
HHS U OOILIEHHUS JTIIOAEH.

MupoBoi okeaH (M. 0.) 4 ero noapasaeeHUsA

[Tnomane moBepxHocty 3emin paBHa 510 muH kM’ U3 aToi
IJIOIIAAU BoJaMu M.o. BMeCTe C ero MOpSMH MOKphITO 361,3 MiH
kM? (71% MOBEPXHOCTH 3€MHOTO IIapa), B TO BpeMs Kak IUIOLIa[b
cymu coctaBiseT 149 muH km? (29%). Bona u cyma pacnpeneneHsl
Ha 3eMHOM IlIape KpaitHe HepaBHOMEpHO. Tak, B KOxxHOM nomyiapuu
OKeaHWueCcKasi MOBepXHOCTh 3aHnMaeT 206 muH km? (81% mtomaan
nonymrapus), Cesepaom — 155 mun kM? (61%). YuurtbiBas npeobia-
JAIOIIYI0 BOAHYIO TOBEPXHOCTH TNIAHETHI, €€ CIEA0BAIO Obl Ha3BaTh
OKEaHOM. DTO 3aMETUIN NePBble KOCMOHABTHI C OPOUT KOCMUYECKUX
kopabneil. [Ipu obmem 3amace Boxsl B ruapocdepe okono 1,5 mpa
kM’ HanbobIIee ee KOIu4ecTBO HaxoautTes B M. o. (96,5%). Ho Be-
JTUYMHa 00beMa BOAbI B M. 0. 10 CHX TOpP YTOUHSETCS, T. K. CPEIHSIS
rryouHa — 3,7 KM — BeJIMYMHA TIEpeMeHHasl.

MupoBoii okean noapa3aeidaioT Ha 4 oTaenbHBIX okeaHa CeBep-
HbIM JlemoBuThIl, ATnanTudeckui, Tuxuil, Maguiickuii mwim 5 okea-
HOB (B 3apyOexHoil okeanorpapun), nodasnss KOxHbIA, okpyKaro-
Ui AHTApKTHIY B TPaHUIAX XOJOAHOTO AHTapKTUYECKOTO IHP-
KYMIIOJISIPHOTO TeueHus. B Tabmnuie 4 mpuBoasTcs reorpaduiecKue
napaMeTpsl M. 0. IPUHATHIMHA OT€YECTBEHHBIMH T'eorpadamu.

Kaxxnpiit okean uMeeT CBOM OTBETBJICHUS — MOpPS U 3aiuBbl. 110
MOP(OJIOTHYECKUM U TUAPOJIOTHYSCKUM TIPU3HAKAM MOPS ITOJIpa3/ie-
JISTIOTCS Ha OKpauHuble (omkpuimule): bapennoso, Kapckoe, bepunro-
BO; cpedusemnvle ((6Hympumamepurosvie (UepHoe, A3oBckoe, ban-
TUHCKOE) U Medxcmamepurogvle (CPeu3eMHOE)) U MeNHCOCHPOBHBLE
(FOxxn0-KuTaiickoe, OUIHITITHHCKOE).

3anugvl — 4yacTb MOPS WIM OKEaHa, BJAIOLIasl B Cylly, HO HE OT-
JICICHHAs! OT OKEaHa WM MOpPs OCTPOBAMH WM MOJHATUSIMHU JTHA U
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BCJIC/ICTBHE ATOT0 UMEIOIIasi CBOOOIHBII BOOOOMEH € IPYTHMH YacTsi-
MH MOpsI WK OKeaHa ((pHopAbl, OyXThI, JIaTyHBI, TUMAHbL, TYOBI U Ap.).
Hexotopsie Mmopst oTHecens! k 3anuBam (Ilepcuackuii, MekcukaHCcKui,
Benransckuii, ['yn30HOB), a 3aMMBBI — K MOPSIM, XOTSI TI0 CBOEMY pe-
KUMY JOJDKHBI OBITH Ha3BaHbI 3anuBamu (Mope bodopra, mope JIun-
KOJIbHA M 1p.). Mops coenuHsoTcs ¢ okeaHoM nponuBamu (I'mOpai-
tapckuid, lapnanemisl, J{peiika).

Tabnuma 4

OcHogHble Moquomempultecmte xXapakmepucmuKu OKeanoe

Oxean Obwasn | Ilno- IIno- | Obwvem |Cpeonsisi| Hau-

nio- waov waov 600bl, | enyouna, | 607b-
waovw, |3zeprana, | ocmpo- | man km’ M wast
MK KM | Man kM | 8086, anybuna,
MIH KM’ M
Tuxuit 182,6 178,7 3,9 707,1 3957 11034

Atnantnde- 92,7 91,7 1,0 330,1 3602 9219
CKUM
Wnpuiickuii 77,0 76,2 0,8 284,6 3736 7450
CeBepHbIii 18,5 14,7 3,8 16,7 1131 5220
JlenoBUTHIN
Mupogoit 370,8 361,3 9,5 1338,5 3704 11034
OKeaH

YPOBeHb OKE€aHOB " MOpeﬁ U MMIPUYHHBI €TI0 KoJieGaHusA

Yposenwv mops — nonoxxenue cBOOOJHON MOBEPXHOCTH MHUPOBO-
ro OKeaHa, U3MepsIEMOE 10 OTBECHOW JINHUM OTHOCUTEIBHO HEKOTO-
pOro yCIIOBHOI'O Hadaja oTcuéra. DTO yCJIOBHBINM ypoBeHb. Ha camom
JIeNIe yposeHHas nogepxHocmyb M. 0. IOCTOSIHHO M3MEHSIETCsl BO Bpe-
MEHH M MPOCTPAHCTBE TOJ BIUSHHEM MHOTUX (aKTOPOB: TeMIlepa-
TypBl, aTMOC(EpPHOTrO NaBJICHUs, BETpa, NMPHUIUBOOOPA3YIOMINX CHII,
BOJIHOTO OajaHca, TeUeHHUH U T. 1.

Konebanust ypoBHeil okeaHa U3y4yaroTcsl Ha CHCIUAIbHBIX YPOg-
Hemepuvix nocmax. IlepBble Takue NOCTH ObLTH OTKPBITHL B X VII B.
(1682 r. — Amctepnam, 1704 r.— KpoHmTaaT); B HacTosiIee BpeMs Ha
OKEaHHUYECKUX NMoOepekbIx HaOII0IeHHE 38 YPOBHEM BOBI BEAYT 00-
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nee 1500 mocToB. Cpeodnue MHO2OIeMHUE YPOSHY BBIYUCIISIOT B KaXkK-
JIOH TOYKE OTIENBHO. DTH YPOBHU SIBISIFOTCS UCXOAHBIMU ISl OTIpe-
JeneHns abCOMOTHBIX BBICOT Ha cylle W rryOuH Mopeil. B kaxmoit
CTpaHe 3a CTaHJapT MPHHATA OJHA Takas Touka. B Poccun orcuers
IITyOWH M BBICOT BeAyTcst OT ypoBHsI dunCcKoro 3anusa B Kponmraare
(myneBoii ypoBenb Kponmraackoro gpyrmroka). B 3anmagnoit Esporne
BCE€ OTCYETHI MPOU3BOJATCS OT YpoBHsI CeBepHOIro Mopsi.

Pu3nKo-xuMHYECKHe CBOMCTBA BOJ OKeaHa

Xumuueckue ceoticmea 600 okeana. B Boge MupoBoro okeana
pactBopeHo okoio 50 000 000 mummapaoB ToHH coneil. OHu conep-
»KaT MHOTHE U3BECTHBIC 31eMeHTHI (32) Tabnuiel Menaeneesa. Yactb
3JIEMEHTOB OOHAPY>KUBAIOTCS] KAK MUKPOAJIEMEHTBI, BCTPEUAIOIIHECs B
pacTBopax M B OpraHu3Max, aKKyMYJIUPYIOIIUX UX U3 BOJABL TakoBHl,
HarpuMmep, KoOalbT, HUKEIb U 0JIOBO, HAH/ICHHBIC B KPOBH TOJIOTYPUH,
OMapoB, YCTPHIl U JAPYTHX KMBOTHBIX. CpesHee KOJIMUYECTBO PACTBO-
PEHHBIX B BoZax MHpPOBOTo 0KeaHa TBEPABIX BELIECTB COCTABIISET OKO-
10 3,5% 1o Becy. bosblie Bcero B MOpCKOi BOJIE COAEPKUTCS XJI0pa
— 1,9%, natpus — 1,06%. marnus — 0,13%, cepst — 0,088%, kanbuus
—0,040%, xamus — 0,038%, 6poma — 0,0065%, yraepoaa — 0,003%. Co-
JICp’)KaHNe OCTAJBbHBIX 3JIEMEHTOB, B TOM YHCIIE OMOTEHHBIX ¥ MUKPO-
3JIEMEHTOB, AParoleHHbIX METAJIJIOB, HUYTOKHO Majio — MeHee 0,3%.

['nmaBHeiime pacnpoCTpaHeHHBIE B BOJIE AJIEMEHTHI OOBIYHO HAaX0-
JIITCSI B HEM HE B YMCTOM BHJIC, a B BHJIe CoequHEeHUH (coseii). OCHOB-
HbIMU W3 HuX sBisitotest: 1) xiopunsl (NaCl, MgCl), nons KoTopbix
paBHa 88,7% Bcex pacTBOPUMBIX B Bojie BemecTB. OHM MPUAAIOT BOJIE
rOpBKO-COJIEHBIH BKYC; 2) cynbdarel (MgSO,, CaSO,, Ka,SO,), koro-
pBIX B MOpcKoi Bosie copepxkutes 10,8%; 3) kapbonarst (CaCO,), noss
KoTOpbIX cocTaBisieT 0,3% Bcex pacTBOPEHHBIX COJEH.

OO0wiee conepKaHue TBEPIBIX BEIIECTB B I'PaMMax, PacTBOPEH-
HBIX B MOPCKOMW BOAE (CO/1€HOCTb), TPUHATO BBIPAXKATh B THICSIYHBIX
JIOJISIX BECOBBIX €AMHUL] — npoMuLLe U 0003HaYaTh 3HAKOM %o. Cpen-
HsIsI COJIEHOCTh MUPOBOTO OKeaHa 35%o. [y kanuOpoBKu mpuOOpOB B
BuckaiickoM 3anuBe 100bIBaeTCS Tak Ha3bIBaeMas HOpMalibHasi BOJa
¢ CONEHOCTBIO OJIN3KOI K 35%o.
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Cocras BemlecTB (MX COOTHOLIEHHE) U COJIEHOCTh MOPCKON BOABI
ONMU3KK JUIS BOJ Pa3HBIX PETMOHOB Ha MOBEPXHOCTH U B TIIyOWHE.
ConeHoCTh MOPCKOHM BOJBI MOKHO M3MEPHTH 0 JOMHHHUPYIOILEMY
ANIEMEHTY — XJIOPY C HMCIIOJb30BAHUEM TaK Ha3bIBAEMOT'O XJIOPHOTO
koddumenra:

S'=1.81x CI (comgepx.) (%o).

Yucno 1,81 HOCUT Ha3BaHUE XIOPHO20 KOIPPuyuenma.

Hexoropsle snympumamepuxogwvie (OPeCHEHHBIE) MOPSI MOTYT
HUMETh HECKOJIbKO OTJIMYHBIN COJIEBOM COCTaB, U MMOITOMY JIJISl HUX JTa
(dhopMyIia HeMpHUroJHa U COOTHOIICHUS] MEXKJTy COJISIMH yCTaHABIIMBA-
FOTCS TS KQXKJIOTO MOPSI OTJEIBHO.

CoJieHOCTh BOJBI B IOBEPXHOCTHOM CIIO€ MOXET KOJIeOaThCs B
npenenax 32—37%o 1 3aBUCUT OT KIIMMATHYECKUX yCIOBHI (pa3HOCTH
WCTIApEHHUs U KOJIMYECTBA BBINAAAIONINX 0CaJKOB). Hanmenbmias co-
JICHOCTb Ha ITOBEPXHOCTH OTKPBITON YacTi MUPOBOTO OKeaHa HabIIo-
JAETCSl B BBICOKUX IMIUPOTaX (B ApKTHKE 0KOJI0 32%o0). DTO 0OBsICHS-
€TCsl 3HAUYMTENLHBIM MPEBHIIICHHEM OCa/IKOB HaJl HCIIapeHHEM, 00JIb-
LIUM PEYHBIM CTOKOM (B CeBEepHOM IOITyIIapun), TASHUEM IJIaByYUX
npa0B. Hanbosnpimas conenocts Habmogaercs B Kpacnom mMope — B
OCHOBHOM 35-37%0, HO MecTaMu 110 42%o. 3/1€Ch HET KPYMHBIX MPH-
TOKOB U BBICOKa HHTCHCUBHOCTH MCMapeHus. MI3MeHeHHe COJIEHOCTH
B CE30HHOM aclieKTe HanboJiee BBIPAKEHO B MOPSX YMEPEHHBIX IIH-
POT, 1 0COOCHHO BO BHYTPEHHUX MOPSIX, B BECEHHUH MEPUO/I.

Conenoctb TiyOouHHBIX BoA, HaunHas ¢ 200-1000 M, ocraercs
MPaKTUYECKH HEU3MEHHOMU, B mpexaenax 34,7-34,9%o, 4TO CI10CO0-
CTBYET COXpaHEHHUIO 0OraToil peJIMKTOBOH rITyOOKOBOJHOW (ayHbI Ha
MPOTSHKEHUN MHUJUTHOHOB JIET.

TI'a3vt 6 600e oxeana. KoHIEHTpalys pacTBOPEHHBIX Ta30B B
MOPCKHX BOJIaX BIIOJTHE COTJIACYETCs C MX COJCpKaHHEM B aTMocde-
pe. 'a3000Men Mexty arMocdepoit 1 M. 0. IpOTEKaeT CO BpeMEHHU
00pa3oBaHus Jake EPBUUHON THIIPOCdEpsl U YCIOKHSIETCS C MOSIB-
JICHHEM W Pa3BUTUEM KU3HU B M. 0. 3arpsisHeHHs OKeaHa TIPUBOJIHT K
HapyLICHUSIM Ia3000MeHa, 0COOCHHO NP HATMYUH HEPTSIHOH TIICHKH
Ha TIOBEPXHOCTH BOJIBI. Y BEJNWYECHUE TIEPBUYHON MPOIYKIMU B OKea-
HUYECKUX BOJIAX 3a CUET MOCTYIUICHUS C 3arps3HEHUSIMA OMOT€HHBIX

BEIIIECTB, MPEKE BCero a3ora u hocdopa, MPUBOIUT K HAKOILICHHUIO
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B JIOHHBIX OCaJKaxX OpraHUYecKUX BellecTB. B mporeccax okuciaeHus
U 0COOCHHO BOCCTAHOBJICHHUSI OPTaHMYECKHX OCAJIKOB B MPHIOHHBIX
clIosIX HaOmroJaeTcsi yBeJIMYeHne KOHLEHTPAWK YIJIEKUCIIOTo rasa,
METaHa U CEPOBOAOPOA.

Ocoboe 3HaueHue UMeeT Kucaopood. ConepxaHue ero U3MeHs-
€TCs B 3aBUCUMOCTH OT pa3BUTHs (PUTOIUIAHKTOHA KaK MPOIyLIEHTa
KHCJIOPOJIa M 300IUIAHKTOHA U HEKTOHA, Kak MOTpeOuTeseii; BETPOBO-
ro ImepeMeIINBaHus U U3MEHEHUS TEMIIEPATypPbl U COJIEHOCTH BOJBI.
[ToaTomMy conepxaHue €ro oT dKBaTropa K rmomrocaMm BozpacraeT. C
rITyOMHON U ONvKe KO JHY COIepKaHUE KUCIOpoJa OOBIYHO YMEHb-
LI1aeTCsl, HO BBHIPABHUBAHUIO KOHLEHTPAIMK CHOCOOCTBYIOT ITyOWH-
HbIE TEUYEHUS.

A30m kak HanboJyiee MacCOBBIH M0 00beMy a3 aTMochepsl mpo-
HUKaeT B BOJY B JOCTATOYHBIX KOJMYECTBAX M HMCIOJb3YyeTcs B (U-
3MOJIOTMYECKUX MTpOLeccax pacTeHUH 1 *KUBOTHBIX. ECTh Bogopociu,
yCBaMBaIOIIKeE a30T aTMoc(epbl HEMOCPEACTBEHHO, — 3TO CHHE3ele-
Hble. J[pyruM, MeHee 3HaYUMBbIM, HCTOYHUKOM a30Ta B OKEaHe SIBJIS-
€TCsl ero MOCTYIUIEHHE B BOJY B Ipoliecce AECTPYKIHHU OTMEpPIIEro
OpPTaHMYECKOro BelecTBa. ToJIbKO HEKOTOPbIe MPUAOHHbBIE OaKTepun
MpEBPAIIAIOT €ro B HUTpaThl U amMmuak. CojepkaHue MOCIETHUX B
BOJI€ TTOKA3bIBACT TY MJIM UHYIO CTETIEHb SKOJIOTHYECKOT0 HeOIaromno-
Jy4Hsl IOKAJIbHBIX aKBaTOPHUI B CBSI3U C 3arpSA3HEHUSAMHU.

Yenekucnwuit 2a3, B oTIMUNE OT KUCIIOPO/a U A30Ta, HAXOIUTCS B
BOJIE OKEaHa B OCHOBHOM B CBSI3aHHOM BH/JI€, B BUJIE YTJIEKUCIIBIX COe-
JUHEHUH — KapOOHATOB 1 OMKapOOHaTOB. B MpUIOBEpXHOCTHBIN CIIOM
BoibI (nunenaruanb) CO, mocTymnaeT u3 aTMOC(EPhI B COOTBETCTBHH
C MHTEHCHBHOCTBIO MPOLECCOB (POTOCUHTE3a. BHYTpeHHUMHU HCTOY-
Hukamu noctymieHus CO, ABISIOTCS JbIXaHUE OPraHu3MOB, PaCTBO-
pEeHHE M3BECTKOBBIX MOPOA JHA M OEperoB, JOHHBIX OPraHOTCHHBIX
OTJIOKEHUH (CKEJIETOB, PAKOBHH H T. [I.), IPH IOJABOJAHBIX ByJIKaHHYE-
CKUX U3BEPKECHUSX, C MOIBEMOM TTyOMHHBIX BOA (angernune). Kak n
KHCIJIOPOJI, YIIIEKUCIIBIH Ta3 pacTBOPSIETCs ObICTpee B XOJIOAHOM BOJE,
[I03TOMY IOCTYIIJIEHHE €r0 B BOJly MHTEHCUBHEE IPOUCXOANT B BbI-
COKMX LIMPOTax, a BBIJEIECHHE — B OKBaTOpHaJIbHBIX. PacTBOprMOCTh
YTJIEKUCIIOTO ra3a B BOJIE B AECATKH U COTHU pa3 MPEBBIIIAET PACTBO-
PUMOCTD KHCIOPOAA, IIO3TOMY OKeaH ero coaepKuT B 60 pa3 Oombie,
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yeM atMoc(epa. Pacxomyercs yriekucnora Ha QOTOCUHTE3 paCTEHHUM
1 Ha 00pa30BaHUE OPraHW3MaMH CKEJIETOB U PaKOBHH.

B Boze Mopeii KOJIM4eCTBO U pacrpeeieHue ra3o0B MOKET ObITh
CYLIECTBEHHO MHBIM, YeM B OKeaHax. Ha qHe HeKoTOophIx Mopel mpu
pa3NoKEeHHH OPraHWYEeCKHUX BEIECTB M B Pe3yjibTaTe >KU3HEAes-
TEJIILHOCTH MHUKPOOPTaHU3MOB 00pa3yeTcs CepoBOAOPOI. DTO OYECHb
SIIOBUTOE BELIECTBO. [ 1aBHOE yclioBHE ero oOpa3oBaHuUs — ciadoe
BEPTUKAIBbHOE MEPEMEIINBAHNE M, KaK CIEACTBHE €ro, OTCYTCTBHE
Kuciopona Ha riryOunax. IlpucyTcTBre cepoBOgOpoAa OTMEYEHO B
HEKOTOpBIX TyOokux ¢roprax Hopeerun, B Kacnuiickom, Uepaowm,
Kpacnom n Apasuiickom mMopsix. He uckitoueHa BO3MOKHOCTB CEpo-
BOJOPOJHOT0 3apayKEHHsI OKEAHOB.

QDuzuueckue ceoiicmea 600 okeana. Dusnueckue CBONCTBa
MOPCKOH BOJIbI MPEXJE BCETO 3aBUCAT OT cojieHocTH. [loaTomy Bce
rapaMeTpbl MOPCKOW BOJIBI PA3JIUYHBI B Pa3HBIX reorpaduueckux ya-
CTSIX OKEAaHOB M MOpPEii, TOBEPXHOCTHBIX U TITYOMHHBIX BOJIAX.

IInomnocms. IlnotHOCTs MOpPCKOW BOABI (IIPH TeMIIEpaType
20°C u coneHoctH 0k0J10 3,5% = 35%0) mpumepno 1,03, T. €. HECKOIb-
KO BBIILIE, YeM ITOTHOCTH mpecHoi Bozbl (1,0). [lmoTHOCTH TOBEpX-
HOCTHBIX CJIOE€B BOJIBI BO3PACTACT MO MEPE OXJIaXKICHHS, UCTIapEHHS
u 00pa3oBaHUEM JibJa. B OTKPBITOM OKeaHe IIIOTHOCTh, KaK MpaBH-
710, OTIpE/IENSACTCS TEMIIEPATypPOl M MOITOMY OT IKBATOpa K MOJOCaM
pacret. C rimyOMHOM MJIOTHOCTH BOJBI B OKEaHE YBEIMYMBACTCS U B
OTCYTCTBHE BOJI0OOMEHA MOXET OCTaBATHCS MOCTOSIHHOM THICSYH JIET.

C MJI0THOCTBIO BOJBI CBSI3aHA BA3KOCTh M MOBEPXHOCTHOE HATS-
xeHue BoJbl. [TocKOIbKY MOpCKast Boia UMEET HHU3KYIO BS3KOCTh H
BBICOKOE TMOBEPXHOCTHOE HATSDKEHHE, OHA OKa3bIBAET OTHOCHTEIBEHO
ciaboe COMpPOTUBIICHUE JIBM)KEHUIO KOpaOis WM IUIOBLA U OBICTPO
CTEKAEeT C PA3IUUHBIX TOBEPXHOCTEH.

Onmuueckue ceolicmea MopcKoii 600wl. Mopckas Boja Mpo-
3padHee MaTePUKOBBIX BOJ U3-32 OTHOCHUTEIILHO MEHBIIIETO CO/IEepKa-
HUS B3BEILICHHBIX BEIIECTB, OOBIYHO MOCTYIAIOMINX B MOPS U 03epa
Yyepe3 NPUTOKU. MakcuMmalbHas OKeaHW4YecKash MpO3pavHOCTh BOJBI
o cranaapTHomy aucky Cekku 100 M. 3aperucTpupoBaHO MPOHHK-
HOBEHHUE COJIHEYHBIX JIyueil B okeaH 70 riayounsl 700 M. 3HaunTeb-
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HO YMEHBILAETCSI TPO3PAaYHOCTh BOJBI B IEPHO] MaCCOBOTO PAa3BUTHSA
IJTAHKTOHA, a TAK)KE BO BPEMsI TasTHUS JIbJIOB.

Jlyuucras sneprust ConHila, MPOHUKAs B TOJILY BOJbI, PACCEH-
Baercs U noryomaercd. COBOKyIHBIM JIEHCTBHEM OTPAKEHUS U pac-
ceMBaHUs cBeTa B Boje o0OycioBimBaeTcs ee LBeT. II0Tok cBeToBOMH
SHEPTUM, UCXOMASIIUN U3 TIYOUH MOPS, BBI3bIBACT TOJYOOH WK CH-
HUH [[BET, KOTOPBIH U SBJISIETCS COOCTBEHHBIM I[BETOM YUCTON BOJIBI.
Oco0eHHOCTH 1IBETA BOJBI KAKJOTO MOPS 3aBUCST OT COJCPKAHUS B
BOJIE B3BEIICHHBIX YAaCTUI[ OPraHUYECKOI0 U MUHEPAIbHOIO MPOUC-
XOKJICHUS, PACTBOPEHHBIX Ta30B U MPOUMX MpuMeceil. Bot moyemy B
Hau00JIee «YUCTHIX» TPOIMUYECKHUX BOJAX IIBET MOPSI TEMHO-TOJTy 00
U JlaXe CUHHI, B MICIb(OBBIX MOPSX — 3€JICHOBATHINA, 2 B MYTHBIX
MPUOPEKHBIX MOPSIX UMEET KEIIThIe OTTEHKHU.

l'oBopst 00 onTHYECKUX CBOMCTBaX MOPCKOH BOJBI, CIEIyeT
YIOOMSIHYTh M O TaKHUX SIBJICHHSX, KAK CBEUCHHUE U «IBETCHUE» MOPSI.
CBeueHue MOBEpXHOCTH MOPS B HOUHOE BpeMs OOBACHSIETCSI CBETOM,
M3ITy4aeMbIM MOPCKHUMHE OpraHu3MaMu (OHOJOMUHECIICHIUS TLIaH-
KTOHBIX Opranu3MoB). «l[BeTeHue» Mops BHEIIHE BhIpaXkaeTcs B IO-
SIBJIGHUU OKPACKH BOJIBI 32 CYET MAaCCOBOTO PAa3BUTHUS BOJOPOCIEH.

Pacnpocmpanenue 38yka 6 oxeamne. 3ByKOBbIE€ BOJHBI MOTYT
pacnpocTpaHsThCs MO BOIOM Ha THICSYM KMIIOMETPOB CO CKOPOCTHIO
B cpearem 1500 (1400—1550) m B cekynmy. CKOPOCTh 3ByKa B OKEaHe
HEOJIMHAKOBA 10 CJIO0SAM M PETMOHaM M 3aBUCHUT OT IUIOTHOCTH, T. €.
OT TEMIIEPATYPBI, COJIEHOCTH U JIaBJIeHHs. MaKkcuMalbHbIE CKOPOCTH
npuypouensl Kk rmyounam 1200-1300 m. Ha aTom ypoBHE B Boz€ cy-
LIECTBYET CBOCOOPA3HBI «3BYKOBOH KaHam», B KOTOPOM 3BYK pac-
MIPOCTPAHSETCS, KaK B «TpyOe», Ha OueHb OOJbIIME PAacCTOsHUS 03
MOTepH dHEpruu. Mopckre MIIEKOMUTAIOINE HCTIONb3YIOT CBOIO 3BY-
KOIPOHUIIAEMYIO cpelly OOMTaHus AJsi KOMMYHHUKAIMU C TIOMOIIBIO
M3/1aBaeMbIX 3BYKOB BBICOKOM YaCTOTBHI.

Inekmponposoonocms Mopckoil Boabl mpumepHo B 4000 pas
BBIIIE, YeM DJIEKTPOIIPOBOJHOCTD MPECHOH Boabl. Boobuie aekTpo-
MIPOBOJHOCTD XapaKTepU3yeT 00lee CoAepKaHNe PACTBOPEHHBIX CO-
7iei B BoJie (B TOM YHMCIIE M TeX, KOTOPBIE 00yCIOBIMBAIOT )KECTKOCTh
BOJIbI). DIIEKTpUYecKas MPOBOAMMOCTh PUPOIHON BOIBI 3aBUCHT B
OCHOBHOM OT KOHIICHTPAIlMU PACTBOPEHHBIX MUHEPAJIBHBIX COJNECH U
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TemnepaTypsl. [IpupoaHbIe BOIbI IPEACTABISAIOT B OCHOBHOM PacTBO-
pBI CMecel CHIIBHBIX 3JEKTPOINTOB. MUHEpaNbHYIO YacTh BOABI CO-
crapisator uonsl Na+, K+, Ca ', CI', SO %, HCO,". Dtumu nonamu
1 00ycIaBIUBaETCs JIEKTPONPOBOIHOCTh NPUPOAHBIX Bo. IlpucyT-
CTBHE APYrUX MOHOB, HAIIPUMED, Fes*, Fe,’, Mn_", Al;, NO;, HPO,,
H,PO,” He CHJILHO BIMAET HA DJIEKTPONPOBOAHOCTD, ECIIU 3TH HOHBI
HE coJiepKaTcsl B BOJIE B 3HAUUTEIbHBIX KojudecTBax. C yBelIMUeHH-
€M TeMIlepaTypbl JIEKTPOIIPOBOAHOCTH Bo3pacTaeT. Hannuue B Boze
cecToHa (Ouocecmon+mpunmon) M B3BELICHHBIX MUHEPAIbHBIX Be-
LIECTB YBEJINYUBAIOT 3JIEKTPOIPOBOJHOCTb.

Tennoeoii pesrcum okeanos u mopei. [loBepxHocts M. 0. (cioit
TonmuHOM 1 cMm) mornormiaer 10 94 (99,6)% mocrynaroiiero Ha Hee
kopoTkoBosHOBoro (UK-iyuu) comnednoro teruia (B mosice MEXIy
30 c. mr. — 30 10. 111.), TOTAA KaK AJIsl CYIIH 3TOT IOKa3aTelb PaBeH Bce-
ro 55-65%. brnaronaps 3ToMy U G0NBLION TEMIIOEMKOCTH BOJIBL, M. 0.
npeacTasisieT co00i MOIIHBIA HAKOIMHUTENb TEIlIa, PeryIupyHOIIHi
TEMIIEPaTyPHBII PEKUM TPONochephl, U SBISACTCS «KyXHEH MOTObI»
JUISl MAaTEPUKOB U 0COOEHHO OCTPOBHBIX U MPUOPEKHBIX TEPPUTOPHIA
CyIIH.

B temneparypnom Oanance M. o. (B xai.) IPUXOJHYIO 4acTh
TerJia COCTaBJISIIOT: 1) comHeuHas panuanus (mpsmas 1 paccesiHHas);
2) Temy10 OT MOTJIOMIEHUH JUTMHHOBOJIHOBOTO M3JIyUeHHsI aTMOC(EpHI
(BcTpeuHas paguanus); 3) TEIUIO BNAAAIONINX PEK; 4) TEII0 0caaKoB
(¥); 5) Tenio KOHIEHCUPOBAHHOM Biary; 6) Temjao 3eMiid, B TOM YHUC-
ne npudpexuid 1 MaHTHH. OCHOBHBIEC IOTEPH TEIUIA TPOUCXOAAT IPU
ucrnapeHuu (HauOoJbIlas 3aTpara TeIula Ha UCTIapeHue OTMEUaeTCs B
paifoHax BBICOKOT'0 aTMOCc(epHOro aasineHus — Mexay 20° c. nr. u 20°
10. I1I.), HArPEBaHUU BO3/yXa, IPUTOKA XOJIOJHON BOJABI PEK, TasHUH
JIBJOB U IPYTUX MPOIECCOB.

CpenHsis TeMIiepaTypa Ha IOBEPXHOCTH Bcero MUpoBoro okeana
paBHa 17,4°C, T. e. npesblimaer Ha 3°C cpeqHIOI0 TEMIIEpaTypy BO3-
JyXxa Ha 3eMHOM m1ape. CaMblif Teribslii okeaH — TUXuid, y KOTOporo
CpeIHssl TeMmIepaTypa BoJbl Ha moBepxHocTH paBHa 19,1°C. B Un-
nuiickoM oHa paBHa 17,6°C, B AtinantuueckoM — 16,9°C, a B CeBep-
HoM JlenoBurtom — 0,75°C. Camas Huskas temmeparypa (—1,7°C) Ha-
omonanacek B Gpespasie B CeepHoM JlenoButom okeane, camast BEICO-
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kas (+ 32°C) B aBrycre Ha noBepxHocTH Tuxoro okeana. B Kpacnom
MoOpe BoJia MOKeT nporpeBathest 10 35°C. B cpennem B rony noBepx-
HOCTh okeaHa B HOxxHOM mosymapun xomnoxanee, yem B CeBepHOM 3a
CUET OXJIaXKJAIOIIEr0 BO3CHCTBUS BOA AHTAPKTHKH.

TemmepaTypa BOAbI C yBeJIMUEeHUEM [IyOMHBI TOHIKaeTcs. Ho
9TOT MPOLECC B Pa3HBIX MIHUPOTAX MPOUCXOANUT HEOJUHAKOBO B CBS3H
€ BOJOOOMEHOM ITyOMHHBIX BoJ. CyTOYHBIE U TOIOBBIE KOJeOaHMUs
TEMIIEpaTypbl OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE Ha XUMUYECKUE U
OMosIoruuecKue Mpoleccs B okeaHe. PazBuTue xu3Hu B M.o. moguu-
HSIETCS CIEAYIoNIeld 3aKOHOMEPHOCTH: BHUIOBOE OOraTtcTBO (pazHoo-
Opasue) Bo3pacTaeT OT BBICOKHMX HIMPOT K HU3KUM, HO MPOAYKTHB-
HOCTB COOOIIECTB TOJIIN BOABI BBILIE B BHICOKUX MIKUpOTax. Tak, kop-
MoOBas 0a3a pbIO U KATOB BBILIE B CEBEPHBIX YACTIX ATIAHTUYECKOTO
n TUXOro OoKeaHOB M B aHTAPKTHUECKUX BOJAX. JTO MOKAa3bIBAIOT
yIIOBBI PBIOBI M KOPMOBBIE MUTPALIUK yCaThIX KUTOB. Kpome Toro, nH-
JUBHIYyalbHbIE pa3MepPhl 1 MAaCChl POACTBEHHBIX OPraHU3MOB BBIIE B
BBICOKMX mmUpoTax (mpaBuio beprmana — Komna: sxoHoMus Teruia 3a
CUET yBEJIMUEHUsI pa3MepoB U 00beMa).

B oxeaHnueckux MopsiX, Kak U B 03€pax, Ha pa3HbIX [IyOMHAX
HaAOJIOAI0TCSI 30HBI TEMIIEPATYPHOTO (MepMOoKIUHa) U TNIOTHOCTHO-
ro (nuKHOKIUHA) CKauKa. TOT CION UHTEPECEH TEM, YTO B HEM «3aBU-
CaroT» TPYIIbI 5KUBOTHBIX ¥ OTMEpIINE KJIETKH (PUTOILTAHKTOHA. 371eCh
WHTEHCUBHO MPOTEKAIOT IPOLIECCHI a9POOHOHN JeCTPYKIIUH OpTaHrye-
CKOTO BelllecTBa. BbIHOC TaKMX 00OTALIEHHBIX OPTaHMYECKUM Bellle-
CTBOM M OureHamu (a3oTt, Gpocdop) BoI B palloHaX anseriunea pe3Ko
YBEIUYMBAET MPOAYKTUBHOCTD, MIPEXK/IE BCETO TEPBUUHYIO, U MOKET
HaOII0IaThCS «IBETEHNE BOABD BOJOPOCIISIMHU.

Jvooobpazosanue 6 okeane u 3amepzanue oxkeana. Jlenosbii
peskuM M.o. okeaHa MOXET PacCMaTpUBATBHCS JIMLIb ISl aKBATOPUH
BBICOKMX LIMPOT U Ul HEKOTOPBIX BHYTPEHHHX MOpPEW BBICOKUX H
YMEPEHHBIX IIUPOT, MOCKOJBbKY CpeAHss Temmeparypa M.o. paBHa
+3,7°C, a B nmpunonsipHeix paiionax —0.7°C (temmeparypa 3amep3a-
HUg MOpcKoit Bosbl —1,6—1,9°C).

3aMep3aHue MOPCKOW BOZBI KaK B MallbIX 00beMax, Tak U MOps
B 1I€JIOM MPOTEKaeT MHaue, YeM MPECHOM BOIBI M, HAIIpUMep, 03epa.
Bce neno B conenoctu Boabl. [Ipu conenoctu 24,7%0 Temnepatypa
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3aMep3aHusi U HanOOoJIbIIel TIOTHOCTH oauHakoBa (—1,332°C). [pu
cojieHocTu Oonbie 24,7%o Temmeparypa HauOoOJbIIEH MIOTHOCTU
HUZKE TeMIlepaTypbl 3aMep3anus. [loBepXHOCTh BOJBI 3aMep3aeT Mpu
OTpHLATEILHOI, HO O0JIee BBICOKOH TeMIIepaType, YeM C HUKHEH CTo-
POHBI JIEZIOBOH KOPKH.

[pouecc 1b1000pa3oBaHust U3yUEH JOCTATOYHO XOPOIIO U JTaKe
HaXOJMT NIPUMEHEHUE B MEANIIMHCKOH npakTuke. OOpa3yronuecs Kpu-
CTaJIbI JIbJIA JIMIIb YACTUYHO COXPAHSIOT COJM, HO OOJIbLIAsl 4acTh UX
CTEKaeT BHH3, IO3TOMY COJICHOCTb BOJIBI IOl TOHKHUM JICASTHBIM CII0EM
(canom) cTaHOBHTCS BBIILIE, CIEIOBATEILHO, HAPACTAHHUE JIbJd CHU3Y
OyZeT mpoXOIUTh MPHU MOHMKaroLencs Temneparype. ColeHoCTb JIbaa
yMeHbIIaeTcsl cBepXy BHM3. CyIIECTBYET MOHATHE MOJOAOTO (Moo-
OuK) W CTaporo Jbaa. Yem crapiie jes1, TeM OH MpecHee.

3amep3aHre MOps B LIETIOM MOKET IIPOUCXOIUTh IO BCEW aKBaTo-
pun. Ha OTKpBITBIX MPOCTpaHCTBAX KpUCTAJUIM3ALUS IPUBOIUIA K 00-
pasoBanuio caza. Ecny Ha MOBEpXHOCTH BOJIbI BHINIAIAET CHET, TO 00pa-
3yercst cHedicypa. IIpu cioKOMHOM COCTOSTHUM TTOBEPXHOCTH BOJIBI IPH
CMEp3aHUM cajla BO3HUKAET TOHKasi Kopka Jipjaa (5—10 cm) — mpo3pau-
Hasl, XpyIKasi B ONPECHEHHOH BOJE (CKIAHKA) U MaTOBAsl, AJIACTUYHAS
B coJIeHOH (Hunac). Bo Bpems BONMHEHUS U3 JIEASHOTO cana, CHEXYPBI,
CKJISTHKH M HUJIaca o0pas3yeTcs 0iuHuamuylil e — IIaCTHHBI JbJa TPEH-
MyYLIECTBEHHO Kpyriioi hopmbl oT 30 cMm 10 3 M B quamerpe. [pu nanb-
HeWIIeM HapacTaHWH CKJITHKH M HAJ1aca ¥ PU CMEp3aHuM OJIMHYATOrO
nbJa 00pazyeTcs Moo el (monodux), Tomuuaon 10-30 cm.

Bronb Gepera mosiBisieTcst mojioca HemoABMKHOTO JIbJIA, COCTOS-
LIEr0 M3 HUJIaca WM U3 MOJIOAWKA — 3abepeeu. IlocTeneHHo Hapac-
Tasi, 3a0eperu mpeBpamalTcs B 0ojee MIMPOKYIO MOJIoCy — Oepeo-
6otl npunai. B HEKOTOPBIX pailoHax MpuIail pa3pacrtaeTcs Ha COTHU
KHJIOMETPOB OT Oepera (Hampumep, B Mope JlanTeBbIX ero mupuHa
nocturaet 500 xkm).

B ornnume ot HenmoABMIKHOTO J1b/a (3a0epery, OeperoBoii npumai),
MOPCKOM Jiell MOXKET OBITh niagyyum. IlnaByune nbpl, HE CBI3aHHbIC
¢ Oeperom, Ha3bIBAIOTCS Opetigpyrowumu. Cpen HUX 10 pazMepam pas-
TMYAOT 6umblil e (0T HECKOJIBKUX MeTpoB 10 100 M B mornepeyHuke)
U JiedsiHble NoJist, TIoJpaselstonmecs Ha eueanmcekue (cBbiie 10 kM),
obuuproie (ot 2 1o 10 kM) u bonvuuue noasa (0,5-2 km).
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B Ceseprom JlenoBUTOM OKEaHE MHOTOJICTHUE (NAKOBbIE) JIBIIbI
3aHuMaroT 10 80% muromanau okeana. Y 0eperoB AHTAPKTHIIbI ITHPO-
KOT'O PaclpoCTPaHEHUsI OHU HE UMEIOT. J[J1s1 OOBIYHBIX JISJJOKOIBHBIX
CYZIOB MAKOBHIE JIbJIbI HEPOXOAUMBI.

Kpome coOcTBEeHHBIX MOPCKUX JIbJOB B OKEaHAX U MOPSX BCTpe-
YaroTCsl PEYHBIC M MAaTEPUKOBBIC (eemuepHule) Mbabl. Pednbie mpe-
CHBIC JIbABl BBHIHOCSITCS PEKaMH BO BpEMs JIEH0XOAa, YaCTO HMMEIOT
JKEITOBATYIO OKPACKY, JIETOM TalOT WJIM BKPAIUTUBAIOTCS B JIbABI MOP-
CKOTO MPOUCXOXKICHUSI. MaTepUKOBBIC JIbJIbI TOXKE TPECHBIE, T0JTy00-
BaThie, OOBIYHO OOJBIION MOITHOCTA. OHU MPECTABISIOT CO00M 00-
JIOMKH MaT€PUKOBOT'O WJIH IIENb(OBOTO JIbJa, CIIOJI3AI0IINAE B OKEaH,
U Ha3bIBAIOTCS aticoepeamu.

TasiHue MOPCKOTO J1b1a B OCHOBHOM 3aBUCUT OT HHTCHCUBHOCTHU
COJTHEYHOW paJiualliy U ajib0e]I0 ero MOBEPXHOCTH, KaK MPaBUIIO, IO-
KPBITOI CHETOM, M HAUUHACTCS C 3aTrPSI3HEHHBIX YYaCTKOB (OOBIYHO OT
oeperos). [locne BeceHHEro mepexoja TeMIEpaTyphl BO3AyXa uepes
0° Ha MOBEPXHOCTH JIbjIa 00Pa3yIOTCS 03EPKH — CHENHCHULbL.

JAMHaMHKa BOJ, OKEaHOB

BonHble Macchl OTKPBITOrO OKeaHa U MOpel, 0cOOEHHO OKpauH-
HBIX, HAXOAATCS B IOCTOSIHHOM JIBU)KEHUH, B OCHOBHOM I10]1 IEHCTBU-
eM BeTpa U TeueHud. Hambosee moaBMKHBI OBEPXHOCTHBIC BOJBI.
l'opusoHTanbHble ABMKEHHS TNIyOMHHBIX BOJ 4YacTO HPOTHUBOIIO-
JIOKHBI TIOBEPXHOCTHBIM. BepTukanbHble IBMKEHUSI OKEAaHMYECKHX
[ITyOMHHBIX BOJ BBI3BIBAIOTCS PA3HOCTBIO TEMIIEPATYPHI CIIOEB BOJIBI
(KOHBEKTHUBHOE-IUIOTHOCTHOE TIepeMelInBanue). [IBikeHus BOJ CIo-
COOCTBYIOT BOZOOOOPOTY, YCPEIHEHUIO XUMUYECKUX XapaKTePUCTUK
BOJIHBIX Macc, MepepacipeaeICHUI0 TUTATeIbHBIX OPTaHMUECKUX Be-
LIECTB U B IEJIOM COXPaHEHHIO OCHOBHBIX CBOMCTB MOPCKOM BOJBI.

BetpoBsble BostHbl. Hanbonee pacnpocTpaHeHHBIM H JIETKO Ha-
OJI01aeMBbIM JBHKCHHEM MOBEPXHOCTHBIX BOJ SIBISIIOTCS BETPOBBIC
BOJIHBI — OT MEJIKO# psiou 10 BoaH B 10—12 M (B Mopsix) u Oonee (B
OTKPBITOM OKeaHe). BonHbI npecTaBisoT coboil mepruoandeckue Ko-
ne0aHusl YacTUI BOJBI OKOJIO IOJIOKEHUSI UX paBHOBECHs (BBEPX U
BHU3 OT cpenHero yposHs) (Tapacos, 2004).
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Puc. 4. IIpoduns BeTpoBoii Bonukl (I'napomorus cymu, 1976)

BoHBI XapakTepu3yroTcs CIeIyoIUMHU dJIeMeHTaMu (puc. 4):

2pedenb — HanboIee BHICOKAS YaCTh BOJIHBI, BBICTYTAIOIIAS HAJl
YPOBHEM CBOOOIHOM TTOBEPXHOCTH;

J102#cOUHa — 9acTb BOJIHBI, HAXOJSIIASACA HIDKE YPOBHS CIIOKOM-
HOH BOJHOM IOBEPXHOCTH;

MOJI0IIBA — HanOoJiee yriyOIeHHAs 9acTh JIOKOUHBI;

CKJIOH 80J1Hbl — YaCTh BOJHBI MEXKIY TPEOHEM U TTOIOIIBOM;

onuna (1) — TOPU30OHTAIBHOE PACCTOSTHUE MEXKITy TPEOHSIMHU WITH
ITOJIOIIBaMU JIBYX COCEIHUX BOJIH;

évicoma (h) — IpeBbINICHIE BOJHBI HAJ[ €€ T0JIOIBOI;

Kpymu3sna — yroJl MeXay €€ CKJIOHOM M TOPU30HTaJIHHOMW ILIO-
CKOCTBIO.

BricTpoTa MpoaBMKEHUST BOJIH XapaKTEPHU3YETCs MX CKOPOCTHIO
Y TIEPUOJIOM:

ckopocmb (V) — paccrosiHue, mpoderaeMoe B eJUHHILY BPEMEHH
rpeGHEeM BOJIHBI (WITH JTF000H IPYrol TOYKOH ee IpoQuis);

nepuoo (t) — MpOMEKYTOK BpEMEHH, B TEYCHHUE KOTOPOTO KaXaast
TOYKa BOJIHBI ITIEPEMEIIAeTCs Ha PACCTOSHUE, PAaBHOE €€ JITHHE.

Jlunawust, mpoxoasias BIOJIb TPEOHS BOJIHBI U TIEPIICHIUKYIAPHAs
K HaIlpaBIICHUIO TIEPEMEIIEHUS BOJH, HA3bIBACTCS ()POHMIOM BOTHBIL.

Ha ¢opmy BoHBEI 1 CKOPOCTH €€ pacipoCTpaHEHHsI BIHSET TITy-
OmHa MOps. B CBsI3U ¢ 9TUM pa3nuyarOT KOPOTKUE BOJIHBI, Y KOTO-
PBIX JJIMHA BOJIHBI 3HAYMTEIIEHO MEHBIIE TIyOWHBI B MECTE MX pac-
MIPOCTPaHEHUs, U JUIMHHBIC, Y KOTOPBIX, HAIPOTHB, JJIMHA BOIHBI
3HAYUTENHHO OoJbIne TIyOuHB Mops. [Ipoduis BOIHBI oTpaxkaercs
BITyOb, TOCTENIEHHO CTIIAKUBAsICh U HA TITyOWHE, paBHOW JUTHHE BOJI-
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HBI, BOJTHEHHUE npekpainaercs. [Ipu BeTpoBoii BOJIHE TOPHU30HTAIBHO-
ro MepeMelLIeHNs] BOIHBIX MacC HE MPOUCXOAUT. J[BHIKEHHE 4acTHIl
BOJIbI IPOXOUT MO CMELIAIOIIUMCS KPYTOBBIM OpOHTaM, THaMETp KO-
TOPBIX YMEHBIIACTCS ¢ TPHONIMIKEHUEM K Oepery ¥ riryOMHHBIM TOp-
MOYKEHHEM BOJIHBI.

CropoHa BOJHBI, OOpalleHHast K BeTpy (Hagempenuas), OOBIYHO
HOJIOKE no0semperHou. Y CUINBAIOIIUICS BeTep BbI3bIBAET yBEIUYe-
HHE BBICOTBI U JUTMHBI BOJIHBI. [10/1 MOphIBaMU BETpa Ha BEPIINHE BOJI-
HBI 00pa3zyrotes «bapawxuy. C npudnmxeHueM K 0epery, Koraa 1iu-
Ha BOJIHBI CTAHOBHTCS OOJIbIIE TITyOMHBI, TIPOUCXOAUT TOPMOKCHUE
MOJOIIBEHHOTO TPO(UIIS BOJIHBI, HOABETPEHHAsI CTOPOHA CTAHOBUTCS
Kpy4e U MPOHMCXOIUT CPBIB IPeOHSI. DTOT MOMEHT HCIIOJIB3YETCs B
cepdunre. ONpoKuAbIBaHKE M Pa3pyIICHUE BOJIH Ha HEKOTOPOM yJia-
JICHUH OT Oepera HajJ OTMENbIO WK pU(aMi Ha3bIBACTCS OYPYyHOM.
[Tpu OypyHe pa30uBaroLIMecs] BOJIHBI CO3JAIOT MEHUCTHIN Ball, XOPO-
II0 3aMETHBIH ¢ Oepera u ¢ cyaoB. bBypyH CIIy»KHT mpeaynpexIeHu-
eM JUIsl MOpeIIaBaTesiell 0 HAJTMYMK B 3TOM pailoHe pru(OB U APYTUX
MOIBO/IHBIX OMACHOCTEH.

C yMeHBbILICHHEM CKOPOCTH BETPa BOJIHCHHUE HAUMHACT 3aTyXaTh.
CHayana MCYe3al0T MEJIKHE, a 3aTeM KPYIHBIC BOJHBI, U OCTAIOTCS
OYeHb JTMHHBIC MOJIOTUe BOJHBI — MEPTBast 3b10b. BoJHbI 36101 pac-
TSATUBAIOTCS HA COTHU MeTPOB (10 850 M) U py HE3HAYUTEIILHO BBI-
cote (3—4 M) B OTKPBITOM OKeaHe Io4TH He3ameTHbl. Ho pacnpocTpa-
HSSICh € OOJIBILION CKOPOCTBIO, OHM OOPYIIMBAIOTCS HAa Oepera 3a Thi-
CSIYM KUJIOMETPOB OT MECTa CBOEI'0 BOSHUKHOBEHUsI. Tak Kak B OKeaHe
BCer/ia r/ie-Hu0y/1b BOSHUKAIOT BETPOBBIC BOJHBI, OKCAHCKHIA TIPHOOi
MOYTH HE MPEKPAIIAeTCs.

BonHeHuss MOTyT OBITh BBI3BaHBI TaKKe PE3KUM H3MECHCHUEM
aTMOC(epHOro aBieHUs (aHEMOOApUYECKUE BOJIHBI), 3eMIIETpsCe-
HUSIMH, U3BEP)KEHUSMU BYJIKAHOB (CEHCMHYECKUE BOJIHBI — IIyHAMH),
MPUIMBOOOPA3yIOMIMMH CHJIaMH (IPUJIMBHBIC BOJHBI). J{BOKyIrecs
CyZa co3/1al0T 0co0ble, KOpabeabHbIE, BOIHBL

Bonnbl, 00pa3oBaHHbIE Ha TOBEPXHOCTH U B CAMOM BEPXHEM
CJIO€ BOJIbI, HA3bIBAIOTCSI TOBEPXHOCTHBIMHU, B OTJIMYUE OT BHYTPEH-
HHUX BOJH, BOHHKAIOUIMX Ha HEKOTOPOH ITyOMHE U HE3aMETHBIX Ha
MOBEPXHOCTH MOpsi. BHYTpeHHHE BOJIHBI BOSHUKAIOT MO/ ICHCTBHEM
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npuinBooOpasyromux cui Jlynsr n ConHia, BeTpa 1 atMoc(hepHOTro
JIaBJIEHUS, T. €. MO ACUCTBUEM IPUYHH, BBI3BIBAIOIINX TOBEPXHOCT-
HbIC BOJIHBL. BHyTpeHHHE BOJHBI TaK)K€ MOTYT ObITb KOPOTKUMH H
JUIMHHBIMH, CTOSTYMMH U MOCTYATENbHBIMU.

BHyTpeHHHE BOJHBI NPUBJIEKAIOT K ce0¢ BHUMAHUE HE TOJIBKO
okeaHorpa¢)oB, HO M YYEHBIX JPYTUX CHEHHANBHOCTEH. DTO 00Bsic-
HSIETCS] TEM, YTO BHYTPEHHHE BOJIHBI IEPEHOCAT MUTATEIbHBIE BElIe-
CTBa, OKa3bIBAIOT BJIMSHHME Ha PAacCIpOCTpaHEHHE 3ByKa B BOJIE, BO3-
JEHCTBYIOT Ha THJIPOTEXHUYECKHE COOPYKEHHS B OTKPBITOM OKEaHe,
Ha CYJ/IOBOXKJICHHE KOpabJiel ¢ riry0OKOH 0CaJlkoi U MOJABOIHBIX all-
napaToB. OCOOCHHO aKBaJaHTHUCTaM CJIEAYeT YYUTHIBATh HATMUHUE JIO-
KaJIbHBIX BHYTPEHHUX BOJIH.

Ceiicmuueckue eonnwl (yynamu). Ilynamu (AnoH. «rurantckas
BOJIHA B TAaBaHW» ) — MOPCKHE IPABUTALIMOHHBIC BOJIHBI OOJIBIION -
HbI (150-600 kM), BO3HUKAIOIIKE B pe3yJIbTaTe 3eMJICTPSICEHHH, BYJI-
KaHUYECKUX U OporpaduuecKux MpoueccoB Ha MOPCKOM JTHE.

B pesynbprate pe3koro noabeMa WM pa3ioMa JOKaJIbHBIX y4acT-
KOB JIO’Ka OKE€aHa MPOUCXOAAT BCIYYHMBAaHUS WM NPOBAJBI MOBEPX-
HOCTH BOJbI OKeaHa. [Ipu pe3koM MOJHATHM JHA Ha MOBEPXHOCTH
OKeaHa cpasy ke 00pa3yeTcs BBITYKJIOCTh, KOTOPask MOA ACHCTBHEM
CHJIBI TSDKECTH OBICTPO ONaJiaeT HUXKE YPOBHS, JAajiee HACTyNaloT KO-
ne0aTebHbIE IBUKEHUS, U 3TO IPUBOJUT K BOSHUKHOBEHHUIO IIyHAMHU.
[Ipu Bo3HMKHOBEHUM NpoBaja (pa3noma, coOpoca) Ha JHE OKeaHa BoJa
ycTpeMJisieTcsl K IIeHTpy 0Opa3oBaBILeiics BIaIUHbI, 3alOJHSET ee,
3aTeM TOA JefiCTBUEM MHEPUMOHHBIX CHJI MEpEroyHsIeT, HopMUpys
HEBBICOKHI, HO TPOMAJIHBIM 0 00BEMY XOJIM BOJBI HA TOBEPXHOCTH
okeana. [log neiicTBHEM TSKECTH 3Ta BBIMYKJIOCTh HAYMHAET COBEp-
maTh KojeOaTelbHbIe ABHKECHUSI OTHOCHTEILHO YPOBHSI OKEaHa, co-
OTBETCTBYIOILIETO COCTOSIHUIO TIOKOsI, — 00pa3zyeTcs IlyHaMHu.

B snunieHTpe BOSHUKHOBEHUS IIyHAMH OHA MOXET OBITh HE 3aMe-
YeHa, HO B MPUOPEKHOH 30HE Ha yJNaJEHUH JI0 CTa U 0ojee KUIoMe-
TPOB HAOJIOAAETCS OTJIMB BOABI, TEM OOJBIINH, YeM OJIMKe SMULCHTD
3emyieTpsiceHus. Yepes HeKOTopoe BpeMs BOJIa BO3BpAILaeTCs, HO yKe
B BUJE KPYTOM BOJIHBI I[yHaMHU BBICOTOM JO JIECATKOB METPOB, BCE
CMETaloIasi Ha CBOEeM IMyTH. Takux BOJH MOXKeET ObITh MHOT'O, IPUYEM
Kak/1asi IIOCIIeIyIoIasi BOIHA OyIeT MEHbIIEH BBICOTHI.
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Kpome rpomaiHbIX pa3pylleHuid Ha cyllle BhIIE ype3a BOJbl, T1-
Oenu moael u 6oratoi MpuOPEKHOHN (QayHbl, IyHaMHU MOTYT IIPHUBO-
JHUTh K IepeOpPMUPOBAHHIO JOHHBIX OTIOKEHUH U MX HACEICHUs 10
[ITyOWH THIPOANHAMHYECKOTO BO3ACHCTBUS BOJIHBI U JJa’Ke MPOU3BO-
JIUTh pa3pylieHUs KOPaJUIOBBIX pU(OB, a BMECTE C HUMH M OOTaThIX
PHUQOBBIX OMOLIEHO30B.

Ilpunuewi. Eie onMH TN NIepeMEIeHNH BOJIbI CBSI3aH C IIPUIIH-
BaMHU, B pe3yJbTaTe KOTOPBIX MPUOPEKHAs 1M0JI0Ca TO IEPUOAMYECKH
3aroruisieTcss MopeM, To ocymraercs. lllupuHa Takoil mojaock B HEKO-
TOPBIX pallOHaX MOXKET UCUUCIIATHCSA AeCATKaMu KuinomeTpos. Kpome
TOT0, MPUJIUBBI OMPEEIIAIOT HUPKYJISLUIO BOJ B 3aJIUBAaX U 3CTyapH-
SIX, OKa3bIBAIOT BIMSHUE Ha NMPUIOHHBIE CJIOU BOJIBI.

[Ipunusel BeI3bIBatoTCS npuTskenneM ConHua u JIynsl. [punu-
BOOOpa3yoIIKe CUIIbl 000X HEOECHBIX TEJI UMEIOT OAMHAKOBBIH MMO-
psinok BenuurH 1 B 107 pa3 MeHblIIIe, YeM CHJIa 3eMHOTO TIPUTSHKECHHSI.
JlyHna, cTporo rosops, He Bpaaercst BOKpyr 3emiuu. Ha camom nene
00e IMIaHeTHl BpallaloTcs BOKPYT 00IIero HeHTpa Mace (puc. 5).

B pesynbrate «ueHTpOOEKHOW» CHIIbl Ha JNanbHed OoT JIyHbI
CTOpPOHE YPOBEHb BOAbI MoBbimaetcs. Ha 6mmwkneit x Jlyne cropone
HaOI0JaeTcs aHaIOTHYHasi KapTUHA, HO YXKe BCIEACTBHE MPUTSIKE-
Hust JIlynsl. Takum 00pa3oM, BO3HUKAIOT JBa MPUIMBHBIX «TropOa
BOJIbI, MEpPEMEIAIOIHECS 110 MOBEPXHOCTH 3€MJIM BCJIEACTBHE €€
BpallleHUs YK€ BOKPYT COOCTBEHHOH ocH. TakuM 0Opa3om, MpUIIB
Habmogacs Obl ABaXKABI B CYTKH, €CITH OBl HE PSiA JOTOTHUTEIbHBIX
00CTOATENBCTB.

CosHIle TOKE BBI3BIBAET MPUJIMBHBIE BOJIHBI, HO 3HAYUTEIHHO
MEHbIIeH aMIUINTy bl M3-3a mpocTpaHCTBEHHON yAaNeHHOCTH €ro
BIIMSIHME Ha NPWJIMBBI MPUMEPHO B 2 pa3a MEHbIE, YeM BIHUSIHHE
Jlynsl. Ecnu Connue, JIyHa n 3emitst oka3pIBaroTCs Ha OJTHOM IPSMOi,
YTO CIy4aeTcs B Ka)/0€ HOBO- M MOJHOJIYHHUE, PUIMBHBIE BOJIHBI
HaKJIaJbIBAIOTCS APYT HA ApyTa, MPUINB JOCTHraeT HauOOoIbIIeH aM-
IUIUTYABI U Ha3bIBaeTcs cusueutinbiv. Eciin Connue u JlyHa oka3biBa-
I0TCS OTHOCHUTENBHO 3eMiu noJ yrioMm 90°, uto ciyyaeTcs B KOHIIE
NepBON U TPEThEH JYHHBIX YETBEPTEH, MPUINBHBIE BOJIHBI B3AaUMHO
racsitcs 10 ONpezieIeHHON CTENEeHH, IPUINB MUHUMAJIEH U Ha3bIBaeT-
cs1 keaopamypHuim (Bepemiaka, 2003).
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Puc. 5. BozuukaoBenue npunuBoB (1o A. JI. Bepemiaka, 2003)

[lepuoanuHOCTH (BpeMsl HACTYIUICHHS U BBICOTA IIPUIIMBA U OTIIH-
Ba) CTPOTO PETUCTPUPYIOTCS (COCTABISIOTCS KAJICHAAPH) B CIICLUAIIb-
HBIX KYpHaJax CyIOBOAMTEJICH, MOPTOBBIX CIyk0. OHM HHTEPECHBI
1U1s1 ppIO0JIOBOB-JIIOOUTEINEH, TYPUCTOB U MIOJJBOJJHUKOB-CIIOPTCMEHOB
(naiiBunr). Bo BpeMs nmpuimBa ypoBeHb BOABI IOCTEIIEHHO MOBBIIIA-
eTcs M JOCTHraeT HauBBICLIECTO MOJIOKEHUS (nornas 6oda). Ilpn ot-
JIMBE YPOBEHb IIOCTEIECHHO MafaeT A0 MHHHUMAJIBHOIO MOJOXKEHUS
(manasn 600a). IlpoMexyTOK BpeMEHH, B TE€UEHHUE KOTOPOTO YPOBEHb
MOJHUMAETCS, Ha3bIBACTCS HPOOOIICUMENLHOCBIO POCA YPOGHSL,
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MIPOMEXKYTOK BPEMEHH, B TE€UEHHE KOTOPOTO YPOBEHb MOHMKAETCSI, —
npooodICUmenbHOCmbl0 naoenus ypoers. Habmonas 3a BeIMYUHON
MIPUJIMBA U BPEMEHEM HACTYIUIEHHS MOJIHBIX U MaJbIX BOJ, JIETKO 3a-
METHUTb, YTO OHHM HE OCTAIOTCS HEM3MEHHBIMHU OTO JIHS KO JHIO, a JUId
Cllydas CMEUIaHHBIX NMPWINBOB — U B T€UEHHE CyTOK. [IpomerxyTok
BPEMEHM MEXly IBYMsI ITOCJIEA0BATENBHBIMY MTOJHBIMU WJIK MaJIbIMH
BOJIaMH HA3bIBACTCS NEPUOOOM Npuausa (3a 3To BpeMst HabIIo1al0TCs
OJIH NIPWJIMB U OJJMH OTJIMB). B 3aBHCHMOCTH OT epHo/a pa3inyaroT
[10JTyCYTOYHBIE MPUIINBbI, UMEIOIINE CPEAHNIN IEPUO/], PABHBIH M10JI0-
BHHE JIYHHBIX CYTOK (12 4 25 MUH); CyTOUHBIE CO CPEIHUM TIEPHOAOM,
PaBHBIM JIYHHBIM cyTKaM (24 4 50 MuH); cMelIaHHbIE, Y KOTOPBIX B
TE4YEeHHE TOJIOBUHBI JIYHHOTO MecsIa NMEpHOj MEHSETCs C MOIyCy-
TOYHOI'O Ha CyTOYHBIN. [IpUnMBEI OJUHAKOBON aMIUIUTYbl U PABHOM
MIPOJOKUTENBHOCTH POCTa U MaJACHUS YPOBHS Ha3bIBAIOT MPABUIIb-
HBIMH, HO B JIEHCTBUTEIBHOCTH TaKHE MPWJIMBHI MIOYTH HE BCTpeya-
1otces (Tapacos, 2004).

MakcuManbHasi BbICOTa MPUIMBOB Habmoaaercs B 3anuBe DoH-
v (Kanama) — 16—18 M, 1o 14 M ObiBatoT B [lerxkunckoii ryde, B bpu-
CTOJILCKOM 3anuBe — 70 12 M, B ropiae benoro mopst — 1o 10 M, a B
banTtuiickoM Mope, pacnoI0KEeHHOM MPUMEPHO Ha TOW ke IIUpPOTe,
OHH MPAKTUYECKU OTCYTCTBYIOT.

[IpunuBHBIE BOJHBI PACHpPOCTPAHSIOTCS BBEPX MO HEKOTOPHIM
peKam, BbI3bIBas KoJeOaHMs YPOBHsS Ha OOJIBIIOM DPACCTOSIHHU OT
YCThsl. DTO PACCTOSHUE 3aBUCUT OT YKJIOHA JHA PEKH U CKOPOCTH €€
TedyeHus. Tak, Ha peke AMa30HKEe MPUIMBBI OLIYIIAIOTCS HAa PaccTos-
Huu 1400 kM oT ycThsd, Ha peke Csaroro JlaBpentus — 700 kM, Ha
Cesepnoit JIBune — 10 150 kM.

[TpunuBbI KpaiiHe BaXKHBI B KU3HH oOHuTaTeneil Mops. Bce mop-
CKHE OpraHu3Mbl, OOUTAIONINE B TPUOPEKHON 30HE OKPAUHHBIX MO-
peil WM B IMTOpaK U CyONUTOpaad B TOM MM MHOW Mepe alamnTu-
POBaHBI K SIBJICHUSIM MPUIMBOB U OTIMBOB. Y HUX BBIPA0ATHIBAIOTCS
OMOJIOTHUECKIE PUTMBI, OTPaKAIOIINE HE TOJILKO BPeMs HaCTYTIJICHHUS
9THX SIBICHUM, HO M clielM(UIecKne PUTMBI, OTPaXKalolIue MaKCH-
MaJIbHYI0 (CH3MTHIHYI0) BBICOTY NpWIKBa. Bo Bpems CH3MTHHHBIX
MPUIMBOB HEKOTOPBIE KUBOTHBIE (pBIOKa Laurestes) OTKIAABIBAIOT
siilla B TIECOK B TE€X MECTax, r7ie He OyZeT BoAbl B Ommkaiine moJ-
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mecsana. OTIoKEeHHAsT UKpa Pa3BUBACTCS BBHIIIE YPOBHS BOJIBI B IO-
CIeAyroLMe NPUWIUBGL. B cieayronmili CU3UruiiHbIi NPUINB JINYUHKA
pBIO yXomsT ¢ Bojoi B Mope.lIpuiMBHO-OTIIMBHBIE OHOJIOTHYECKUE
PUTMBI MaJIO WM BOOOIIE HE BBIPAKCHBI BO BHYTPEHHUX MOPSIX, TJC
MIPWIMBBI HEOOJBIIINE WK BOOOIIEe He 3aMeTHBI (UepHoe U A30BCKOE
Mopsi). [lepuonuyecku ocyrraemasi MPUJIMBHO-OTJIMBHAS 30HA Hace-
JieHa CHeNU(PUYSCKUMH YpEe3BbIUaiHO OOraThIMU U CBOCOOPa3HBIMU
COOOIIeCTBAMHU.

Mopckue meuenua (M. T.) — okeaHU4ecKue TeyeHusi. Boanoie
MacChl, KaK ¥ YaCTHUIbI BOJbI, COBEPILIAIOT MOCTYNATEIbHBIE U KOJIe-
OaresbHbBIC JBIKECHUS B TOPU30HTAILHOM M BEPTHKAJILHOM HaIPaB-
JICHHUH TIOJT BIIUSIHUEM Pa3HbBIX (PaKTOPOB: BETpPa, aTMOCHEPHOTO JaB-
JICHUS, B TEMIIEPATYPHOM U COJICHOCTHOM IPaIUCHTAX, MO]I BIUSIHHUEM
TEKTOHUYECKUX U BYJIKAHUUYECKUX BO3JECUCTBUM, NpUTKEeHU JIyHBI
u Connna. B Mopsx (okeaHax) Boja HaXOAHWTCS B OoJiee WM MCHEE
AKTUBHOM JBIKEHUU OT MOBEPXHOCTH N0 AHA. JIBUKEHHUEM MOTYT
OBITh OXBAYCHBI MaJIbIC JIOKAJIbHBIC YYaCTKH IMOBEPXHOCTH BOJIBI,
HampuMep KoseOaTelbHbIC JBIKEHUS YaCTHIl BOJBI TIPU 3bIOU IOJ
MOPBIBAMU BETPA, W IMOCTYMATEIbHBIM JIBUKEHHUEM OXBATBIBAIOTCS
OTPOMHBIE MACChI BOJIbI MPU MOCTOSHHOM BETpE, HApUMEp maccat-
HbIe TeueHUs. BepTukanbHbIe MePEeHOCH OIPOMHBIX Macc BOABI MPO-
UCXOJST MPHU alBEJUIMHTaX U JAyHBEJUIMHTAX, TIePEMEIINBaHUS BOJI
B KOHBEKTHUBHBIX-IUNIOTHOCTHBIX TpaJudeHTax. boinblime mo oxBaTy
MIPOCTPAHCTBA, 00bEMaM U IMOCTOSHCTBY HAIPABJICHUS JIBHIKSHHUSI BOJI
MOYHO Ha3bIBATb MOPCKUMU TCUCHUSIMHU.

M. T. pa3iIu4aroTCsl 0 TMPOUCXOKIACHHUIO, PACIIONOKEHHIO, (u-
3MYECKUM CBOMCTBAM M YCTOWYMBOCTU. MBI paccMOTpUM HamOoJjee
pacnpocTpaHeHHbIE U 00JIee MTOCTOSHHBIE MOPCKUE TEYCHUSI.

Bemposbie, unu opetighosvie, meuerus, BOSHUKAIOT O] ICHCTBH-
€M YCTOWYHUBBIX BETPOB, SIBJISIOTCS OCHOBHBIM U MPAKTUUYECKU IIO-
CTOSIHHBIM BUJOM JBIKCHHSI TOBEPXHOCTHOTO CIIOSI BOJ OKEAHOB U
mopeil. [Ipumepom moryt ciyxuth CeBepnoe u FOxxuoe [laccatubie
Te4YeHUs, TeueHue 3anaaueix Betpos u mp.

Ipaduenmnuvie meuenuss BOSHUKAIOT B MOPSX U OKEaHax B pe-
3yJbTaTe 00pa30BaHUsI B HUX PA3HOCTH JIABJICHUS, COJICHOCTH, TEMIIC-
paTyphl U IJIOTHOCTU BOJBI MEKAY CMEKHBIMU YacTsMu (pailoHaMu)
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WM CIOSIMU BoAbI. [IpriMepoM rpaiueHTHBIX TeUEHUH ABISIOTCS KOH-
6eKyuonHble, WU NJIOMHOCHHble, medeHus: TIepeMEIINBaHus CI0eB
BOJIbI 1 TOPU30HTAJIBHBIE TOKH BOJIBI B 3CTyapHsX.

Cmoxosbie meyenuss B OK€aHaX U MOPAX BO3HHMKAIOT B paioHax
MIPUTOKA BOJ APYTUX TEUEHUH WM BETPOBOTIO HaroHa BOJ, KOT/Aa Ipo-
HCXOAMT MPEBBIIEHUE YPOBHS MOPSI HaJl COCETHUMH yuacTkamu. Tak,
MIPUTOK BOJ B MeKcukaHCKui 3anuB ¢ KapnOckuM 1 AHTHIIBCKUM Te-
YEHHEM BBI3BIBACT Pa3rpy3Ky MOBEPXHOCTHBIX BOJA MEKCHKaHCKOIO
3anuBa ¢ oOpa3oBaHueM QDIOPHICKOTO TEUSHHMs, JAIOMIEr0 Hayaio
teuenuto ['onbderpum. Haron Box ¢ CeBepHBIMU MaccaTHBIMHU Be-
tpamu (Cesepnoe [laccatnoe Teuenne) B Boctouno-Kuraiickoe Mope
BbI3bIBaeT cTokoBoe TeueHue Kypocuo. Hanpasnenune ctoka onpene-
nsetcs aevicreuem cun Kopuomnuca: B CeBepHOM MOTyIHIAPUH CTOKO-
BbI€ TEUEHHs UMEIOT HaIpaBJIeHHE C 3ama/ia Ha BOCTOK, B FOxxHOM — ¢
BOCTOKA Ha 3amaj.

[To pu3NKO-XMMHUYECKUM XapaKTEPUCTUKAM Pa3IndaloT TEUCHUS
TEIIbIE, XOJIOJHBIE, COJNIEHBIE U onpecHEHHBIE. [loapa3nenenue M. T.
1o (pU3MYeCKUM (TETIOBBIM) MPU3HAKaM B U3BECTHOM Mepe YCIOBHO.
Ecnu TemMniepatypa Bo/Ibl TEUEHHS BBIIIE TEMIIEPATYPBI OKPYKAIOIIUX
BOJI, TO €T0 HA3BIBAIOT MENIBIM, €CIIA HIKE — XOJIOOHBLM.

Ténnvie meuenus: AtnanTudeckuii okean (Cesepnoe Ilaccat-
Hoe Teuenue Temioe (Corr), onbperpum Tewenue temioe (I'tT), An-
TUIbCKOE TeueHue Tensoe (ATT), CeBepHOE aTIaHTHUECKOE TeUEHHUE
terwioe (Cart), Kapubckoe teuenue Temnoe (Kaprt), MexmnaccarHoe
npotuBoTedeHue temoe (Mmpt), FOkHOmaccatHoe TeyeHne Teroe
(FOnrt), Teuenue Jlomonocosa tertoe (TJIT), ['Buneiickoe TeueHue
tertoe (I'BrT), bpasunbckoe teuenue temwioe (bprt); Tuxuii oxkean
(CeBepHoe TuxookeaHckoe teueHue temiaoe (CTTT), AJSICKMHCKOE
teuenue teroe (ATt), Teuenne Kypocuo temnoe (TKt), Mexmnac-
caTHOe MpoTHBOTeueHue remioe (Mmpt), FOxHOonmaccaTtHoe TeueHue
tertoe (FOnrt), Tewenne Kpomsens temnoe (TKT), BocTtounoe As-
crpanuiickoe Teuenue temnoe (BATT); Unamiickuii okean (Teuenue
myccoHoB Temoe (TmT), FOxkuHonaccatHoe Teuenue Temioe (FOmrr),
Mapnarackapckoe Teuenue teroe (Manrt); CeBephblii JleqoBuTslid
okeaHn (ILImun6eprenckoe teuenue terwioe (I1ITt), HopBexckoe Teue-
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nue temioe (Hrt). Tenmble TedeHus: ABUKYTCS U3 HU3KUX IIUPOT (OT
9KBATOpa) B BHICOKHE.

Xonoouvie mevenus: ArianTudeckuii okean (Kanapckoe tede-
nue xononnoe (Kantx), Jlabpagopckoe Teuenue xomoHoe (J1aoTx),
Benranbckoe Teuenne xononHoe (benrtx), donkneHackoe TeueHHe
xonogHoe (Dontx), Teuenne 3anaaubix Berpor xomomnoe (T3Bx);
Tuxuii okean (Kamudopuuiickoe teuenue xononsoe (Kanrx), Ile-
pyaHckoe teuenue xononHoe (Ileprtx), Teuenue 3anmaaneix Berpos
xonoanoe (T3Bx)); Wuamiickuii okean (Comanmiickoe TedeHHE
xonogHoe (Comtx), Teuenune 3anaanbix Berpor xomomnoe (T3Bx);
Cesepnrbiit negoButhiii okean (Boctounoe ['pennanackoe TedeHHe
xonoanoe (BI'Tx). XosonHble TedeHUs] HAMpaBISIOTCS U3 BBICOKUX
LIMPOT B HU3KHE.

Ilpunusno-omnusnvle TEUEHUS CO3IAIOTCS TOPU3OHTAIBHOM CO-
CTaBJIsIOIIEH TpHUIIMBOOOpasytomux cuil. Hanbonburyto ckopocTh 3Tu
TEUEHHs UMEIOT B Y3KHUX MPOJIMBaX, 3aJiuBax U puopaax (1o 22 km/4),
B OTKPBITOM OKeaHe oHa He npeBbimaeT 1 km/4. CKOpoCTh MPUIMBHO-
OTJIMBHBIX TEUYEHHIA, BBICOTA IPUJIMBOB U 0OBEMBI BOJ B 3aiBax ((pu-
OpJax) UCTIOIB3YIOTCS AJIS CO3JJaHMsI IPUIMBHBIX THIPOAIEKTPOCTaH-
it (HopBerust), caIKOBBIX XO3SIMCTB MO BBIPAIIMBAHHIO, HATIPUMED,
HOPBEXKCKOM cEMru U Muauid. MuaueBble X034MCTBA €CTh U B HAIIEM
Benom mope (CoH-ocTpoB).

o rayOuHe pacnoiaoKEeHUsI MOKHO BBIACIHTH TEUCHHSI 10GEpX-
Hocmuble, 21younHble U npudontsie. | TyOMHHBIE TEUSHHUS Yalle BCETO
SIBIISTIOTCS TPOTHBOTeUEHUsIMU. Tak, xonoauele Kamudopuuiickoe u
[lepyaHckoe TedeHus BBI3BIBAIOTCS MTOABEMOM XOJIOIHBIX TITYOUHHBIX
Boa. ['myOunHOe TeueHue cymectByeT Mexxay CpenuzeMHbM u Yep-
HBIM MOpPsAMHU. PacripecHEeHHbIE TOBEPXHOCTHBIE BO/BI HANIPABIIAIOTCA
B cTopoHy CpenuzeMHOro Mopsi, a u3 CpenuzeMHOTo 0oJiee COJIeHbIE
BOJIbI INTyOMHHBIMU TEUCHUSIMH MTPUTEKAIOT B UepHoe Mope.

Cmpykmypa 600 oxeana. Tomua Bog M. o. (neraeuany) nmeer
CIIOUCTYIO CTPYKTYPY, ONpeaessieMyl0o B3aUMOJICHCTBUEM OKeaHoc(e-
pBI ¢ atMocdepoil, 3eMHOM KOpoi W MaHTHEH. DTH B3aMMOACHCTBUS
HOCSAT B OCHOBHOM 3HEpreTH4ecKuil 1 Xumuueckuii xapakrep. Ha ocno-
BE ATUX B3aUMOJEHCTBHI CPOPMUPOBATUCH FEOXUMUYECKHE U (PU3UKO-
XUMHYecKue cBoicTBa BoJ M. 0. oT [lepBuuHOro okeana 10 coBpeMeH-
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Horo. O0pazoBaHHe M Pa3BUTHE B OKEaHE KMBOI'O BELIECTBA OKA3aJlo
pelaouyo poib B (YOPMHUPOBAHUH I'a30BOr0 cocTaBa aTMochepsl U
BEPXHHUX CJIOEB 3eMHOH KOPBI, TeM OoJiee IHa OKeaHa BO BCEH HCTOPUH
3emin. [IpoyKThI AEATETILHOCTH )KUBOTO BEIIECTBA OKEAaHa MBI BUIHM
Ha CyIIIe, Ja)Ke B BUJIE TOP, MOJIE3HBIX UCKOMAEMBIX U B COBPEMEHHBIX
JIOHHBIX OTJIOKCHUSX, YTO OTPAKAET TPOMAIHYIO OMOT€OXUMHUECKYIO
(hyHK1mIO xuBOTO Belecta (BepHaackuii, 1926).

B ctpykrype MupoBoro okeana no Gpu3n4ecKUM, XHMHYSCKUM H
OHMOJIOTMYECKUM XapPAKTEPUCTHKAM BBLICIISIOTCS:

- nogepxHocmuwvle 600bl — 10 TIyouHbl 150-200 M;

- noonosepxrnocmuouie 6006t — oT 150-200 10 400-500 wm;

- npomedsicymounsie 6006t — oT 400-500 1o 1000-1500 wm;

- enybunnsle 60061 — ot 1000—-1500 1o 2500-3000 wm;

- npudoHuwvie 600bl — 6onee 3000 m.

Bepxuuii cnoli nenaruanu (nogepxHocmmuvie 600bl) — DSIIAIIE-
JIaTHajb OIpPENENIsIeTCs IIyOWHOW MPOHUKHOBEHUS COJHEUHBIX JIy-
yeil — ocBemeHHocThio 10 100-200 M. IIpo3padyHOCTh OKEaHCKUX
BOJI, OIpeJeNseMas o CTaHAapTHOMY JUcKy CEeKKH, CUYMTAeTCs 0
100 M. B mipenenax 3Toit riyOUHBI IPOUCXOAUT aKTHBHBIN (HOTOCUH-
TE€3 BOAOPOCIEH, BETPOBOE MEpeMEIIMBaHNE BOAHBIX Macc, HaOmo1a-
€TCsl Pe3KUil craj U KoieOaHus Temreparypbl. ECTh cBeneHHsl, 4TO
Jy4YU BUJUMOM YACTH CIIEKTPa (CHHUE U (PUOJICTOBBIC) IPOHHUKAIOT JI0
ryoun 400-500 (600—700) M. Ho st rmyOunbI npaBuiibHee OyaeT
OTHOCHTB K Oucghomuueckomy-CyMepeaHoMy CIIOK (cmucobuocge-
pe). D10 noonogepxrocmuvie Boabl. Jlo riayoun 1000-1500 m umyT
npoMedNcymouHvle 600bl — BEPXHUH CIIONW OaTHIenarnaii. JTH BOJBI
00pa3yrTcs U3 MOBEPXHOCTHBIX, OMYCKAIOMIMXCS B MECTAaX HWHTCH-
CUBHBIX HHUCXOJISIINX JBM)KCHUH, OOJIBIICH YaCThO B BEPXHUX IIH-
pOTax, KOTOPBIX JOCTHUTAIOT TeIUIble TedeHus. OMmyCcKasch, TH BOJbI
OXJTAKIAFOTCS U YIUIOTHSIOTCS, & 3aTEM JIBUTAIOTCS B CTOPOHY HH3-
KHX IIUPOT, TJIC MOTYT MECTaMU IMOJHUMATKLCS K MOBEpXHOCTH. Jlanee
CIIEIYIOT 2/1yOuHHbIe 800bl, WIH Oamunendauaisb, — 10 riayous 2500—
3000 (4000) M ¢ rIIaBHBIMH XapaKTEPHCTUKAMH: OTHOCHTEJIBHOE T10-
CTOSIHCTBO TEMIIEPATYPhl, INIOTHOCTU U COJICHOCTH BOJIbI, OTCYTCTBUC
cBera (adoTuueckasi 30Ha). DTO 30HA MPeoOIaJaroIuX ITyONHHBIX
TeueHull. [lpudonnvie 600wt (abuccanp) — ot 3000 M 10 mHA. Bose
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KOTJIOBUH U JKEJI000B BBUICISIOT B yibmpaaduccaiy — xadais (0e3-
nua). [IpunoHHbIe BOIBI B3aMMOJICHCTBYIOT C IHOM, MOTYT TOJTy4YaTh
TEIJI0O U3 BEPXHUX CIIOCB MAHTHUHU. 3]1€Ch BCTPEUAIOTCS «Oeible» H
«UYEPHBIC» KyPUIBIIUKA — CBOCOOPA3HBIC ITO/IBOAHBIC BYIKAHBI.

B MupoBoM okeaHe BBIIEINSIOTCS CIEAYIOINE 30HANBHBIC THITHI
BOJIHBIX MAaCC: 9KGAMOPUAIbHble, MPOnuyecKue U cyomponuyecxue,
YMepeHHble, NONAPHbIe.

DKBaTOpHAJIbHBIEC BOJHBIC MACChI XapaKTEPU3YIOTCS CAMOH BBICO-
KOH B OTKPBITOM OKEaHe TeMIepaTypoid, MOHMKeHHOH (10 32—34%o)
COJICHOCTBIO, MUHUMAJIbHOM IMJIOTHOCTBIO, OOJIBIIMM COAEPKaHHEM
kuciopoja u pocgaToB. IT0 00YCIIOBICHO PE3KUM YBEIIMYCHUEM aT-
MOC(EpHBIX 0CaJKOB, CTOKOM ITOJHOBOJIHBIX 9KBATOPHATIBHBIX PEK H
HEMHOTO ITOHWKEHHBIM HCIIApEHHEM H3-3a BEICOKOW BIIaYKHOCTH.

Tponuyeckne u cyOTponMUYecKre BOJHBIE Macchl 00pa3yroTcs B
00JIaCTH TPONHMYECKHX aTMOC(EPHBIX aHTUIUKIOHOB, XapaKTepu3y-
I0TCSI TOBBIIEHHOH (10 37%0 1 BBIIIE) COIEHOCTHIO, CBSI3aHHOM C BBI-
COKHMM HCHapeHHEM M HEOOJBIINM KOJMYECTBOM OCAJKOB B OapHue-
CKUX MaKCHUMyMax JaBJIeHUs; OONBIION MPO3pavyHOCTbI0, OSTHOCTHIO
MUTATSILHBIMU COJISIMH U TUTAHKTOHOM. DTO OKEaHCKHE ITyCTHIHH.

YMepeHHbIe BOIHBIE MAacChl PACHOIararoTCs B yMEPEHHBIX ILIH-
poTax v OTJINYAIOTCS OONBIION H3MEHUYNBOCTBIO CBOMCTB, KaK TI0 I'eo-
rpadMuecKUM IUPOTaM, TaK U 10 ce30HaM roja. /st HuX xapakTepex
VHTCHCHUBHBII OOMEH TEIJIOM U BJIaroi ¢ armocgepoii. B ymepeHHbIX
IIUPOTaX COJICHOCTh BOj moHmkeHa (33—-33,5%o), uro oOBsicHICTCS
yBEITMYEHHEM KOJMYECTBA OCAIKOB, CTOKOM PEUHBIX BOJI.

[NonsipHbIe BOHBIC MAacChl APKTUKU U AHTAPKTHKH XapaKTepH3Yy-
IOTCSI CaMOI HU3KOM TeMIlepaTypoi U colleHOCThIO (33 %0) n3-3a Tas-
HUSI MOPCKUX JIBJIOB, HAUOOJIBIIICH IJIOTHOCTHIO, TIOBBIIIICHHBIM COZICP-
YKaHUEM KUCJIOpoJia. Bojpl AHTapKTHKY MHTEHCUBHO TOTPYKAIOTCS B
MPUIOHHYIO cepy M CHAOXKaloT ee KUCIOPOAOM. ApKTHUYECKasi BOJa,
olbnasiaronast HU3KOH COJICHOCTBIO U IOTOMY HEOOJIBIIOHN MIIOTHOCTBIO,
HE BBIXO/IUT 32 MPEZeibl BEPXHEH NPOMEKYTOYHON c(hephl.

Tak Kak B OKeaHe HE MOXKET MPOUCXOJUTH TOJBKO OITyCKaHHE
BO/JIBI, a IOJKEH CYIIECTBOBATh M KOMIICHCAIIMOHHBIH IOABEM BOJI, TO
HapsAy C 30HAMH KOHBEPIeHIMH OTMEUYAIOTCS U 30HBI TUBEPTCHIINH
(pacxoauMOCTH) TEUYEHUH, TJe OCyIIeCTBIsieTcs oabeM Boa. Cpen-
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HSISl CKOPOCTh HEMEPUOANYECKUX BEPTUKAJIBHBIX ABHKCHUH B OKEaHE
BCET0 HECKOJIBKO CAHTUMETPOB B CYTKH. [103TOMY moabeM X010 THBIX
BOJI U3 TTyOMHBI OKeaHa K MMOBEPXHOCTH Y BOCTOUHBIX OEperoB okea-
HOB CO CKOPOCTBIO HECKOJBKO JIECSITKOB CAaHTUMETPOB B CYTKH Ha-
3BIBAIOT MOILHBIM (angeaune). [lomauMaromascs u3 riryOuH okeaHa
XOJIOZHAS BOJA COAEPKUT MHOTO MHUTATENBbHBIX BELIECTB, MMOITOMY
TaKue paiioHbl 6ojee OOTaThl PHIOOH.

XomnoaHble TIyOHMHHBIE BOABI, MOMa asi B TOBEPXHOCTHBIN CIOM,
MOCTENIEHHO HAarpeBaroTCs M MO BIUSHHEM BETPOBOH LUPKYJISLUH
MepeMeIaoTcs B CUCTeMe Ape(OBBIX TeUeHHI B BBICOKHE IIUPOTHI,
nepeHocs Temo. B pe3ynbpraTte okeaH MEPeHOCUT U3 HU3KUX IIUPOT
OoJbliie Terna, yem atmocdepa.

MupoBoii okeaH u aTMocdepa o0pa3yroT eaunyo cuctemy. Oke-
aH — TJIaBHBIA aKKyMYJISTOP TEIUIa Ha 3emile, TUTAaHTCKUN npeodpa-
30BaTesb JYYHCTOW DHEPruM B TeIUoBYyIo. [louTn Bce Temso, momy-
YaeMoe HW)KHUMH CJIOSIMH atMoc(epbl, SBISETCS CKPBITHIM TEIUIOM
KOHJIEHCALlUH, 3aJI0KEHHBIM B BoJsHOM mape. [Ipu sTom Gonee mo-
JIOBHHBI 3TOTO TEIUIA MOCTYIAET U3 TPOIMMUYECKHX pailoHOB. CKpbITast
SHEPTUsl, NOCTyHAarLas B aTMoc(epy ¢ BOASHBIMU apaMH, YaCTUIHO
npeoOpa3yeTcs B MEXaHMYECKYIO DHEPTHIO, 00eCTIeYrBaIOUIYIO Iiepe-
MellleHHe BO3YLIHbIX Macc ¥ BOSHUKHOBEHHUE BeTpa. BeTep nepenaet
SHEPTUI0 BOTHON MOBEPXHOCTH, BHI3bIBAsS BOJIHEHHUS U OKEaHHUECKHE
TEUEHHsI, IEPEHOCSIIIE TEMJI0 U3 HU3KUX LIHPOT B 00JIee BBICOKHE.

Hapsiny ¢ sHepreTuueckum 0OMEHOM, B3aMMOJICHCTBUE OKeaHa
u aTMocdepbl COMPOBOKIAAETCS U OOMEHOM BEILECTBaMU (BOISHbIC
napsl, rasbl, conu). IIpouecchl B3amMoneiCcTBUS ABYX MOJBMKHBIX
000J1049€eK 3eMJIn Ype3BBIYaiHO CJIOXKHBI, H U3yYE€HHE X OYCHb BaXK-
HO. DTO Npexkie BCEro He0OXOJUMO AJIsl IOHUMAaHHUs CJI0KHOM KapTH-
HBI POPMUPOBAHMS TIOTO/IBI U KIIMMATOB Ha 3eMiie, I YJO0BJIETBOpE-
HUS IPAKTUIECKUX TPEOOBaHUH CIIEIIMAIMCTOB IO POTHO3Y MOTObI,
MPOMBICIIOBOM OKEaHOJIOTHH, HAaBUTALUH, IOABOJHOW, aKyCTHKE H
T. 1. (Tapacos, 2004).

OkeaH Kak cpeja *KM3HU

Oxean — konbIOesnb KuU3HU Ha 3emiie. Bo3HuKHYB Ha reTepoTpod-
HOM YpOBHE, OHA 3aTeM IIepelyia Ha aBTOTPO(HBIH YPOBEHb C BbIJe-
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JICHHEM CBOOOJHOTO KHCIOopoJa B atMochepy, 0cBoOOkKaas mocie-
HIOK0 OT YIJIEKUCIIOro ra3a. JKu3Hbp B MUpPOBOM OKeaHe CYIIeCTBYET
ITOBCEMECTHO OT MOBEPXHOCTHU J0 CaMbIX OOJIBIIHMX TIIyOWH M OXBa-
THIBAE€T BCE YKOJOTMUECKHUE, aJIalITUBHBIC 30HBI M paclpesiesieHa 1o
4 OKeaHWYECKHM CpeJlaM OOMTaHUsI — MOBEPXHOCTHOH IUICHKE BOIBI
(meiicranp), Toiie BobI (Tenaruais), nHy (OeHTans) (puc. 6) u mo-
BEPXHOCTH UCKYCCTBEHHBIX M €CTECTBEHHBIX CyOCTpaToB (mepudu-
TOH, oOpacTaHus). B 3Tux cpenax oOUTaHHS BO3HHKIIU U BOJIIOIIHO-
HUPYIOT OpraHU3Mbl — XU3HEHHbIC (DOPMBI BO BCEM MHOT000pa3uu
MOP(]OIOTUYECKUX U (PU3NOJIOTUIESCKUX MPUCTIOCOOTICHUN.

Cynpanumopant

M Mumopans MosepxwocmHaa 30Ha ”
0 Cy6aumopans uau 3nunenaauans 0
ggg L TTepexodh ggg

flodsona | 1000
BEPXHAA ]
unupdamu— 2000
Lnenazuans| 000
flod3ona
HUMHAAR 44000
unu
abucco- 45000
neAaa2uans

Merazuans

=Y nempaabuccane—=—{- nyGoroeodnaa 3o

6000 Cane ﬁgaﬁead” 5 ‘Si/\ 6000
7000 S 7000
8000 Gewmans é § -8000
9000} ;-_? 3 J3000
10000 - g 10000
1900 i 11000

Puc. 6. Cxema BepTUKAIBLHONW 30HAJTHLHOCTH OKEaHa

Benmans. CoctaB u obunue mopckozo b6enmoca (COOOIIECTB
JIOHHBIX OpPTaHHW3MOB), KaK M BHYTPEHHUX BOJOEMOB, OMPEICIISIOT
rIIyOWHA, OCBEIICHHOCTb, THJIPOMHAMUYCCKUI PEXKUM U TPYHTHI. [ljis
BCEX MOpEH M OKeaHOB, OCOOCHHO MMECHOIIUX MPUIMBHO-OTIHBHYIO
30HY, TUIIMYHBI CXOHBIC aJJaNTAlli K BpEMEHHOMY OOHAKCHUIO JTHA
Y XapakTepy JOHHBIX OTJIOKEHUH. Pa3nmuuns B OCHOBHOM KacaroTcs
cocTaBa MOPCKUX OMOIEHO30B JHA I MOPEH pa3HBIX IUPOT.

Cynpanumopans. COOCTBEHHO MOPCKOE IHO HAYUHAETCS OT
BEPXHET0 MaKCUMAaJILHOTO YPOBHSI MPIJIUBA M MIPOJIOJDKACTCS JIO ca-
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MBIX OOJBIIHX TITyOuH. OIHAKO K OSHTAIM OTHOCST U 4aCTh MOPCKOTO
Oepera — cynpanumopanb, Kyaa MOXKET MOCTYIaTh BOAA C BOJTHAMU
u OpbI3ramu mpu mropMax. [1o 3ToMy mpu3HaKy cynpaiuropaib Ha-
3BIBAIOT €lIe 30HOH 3aruiecka. B aToil mpuOpexHoi yacth OeHTaIu
00pa3yrTCs TaK Ha3bIBAEMBIC CYNPAUTOPAILHBIC BAHHBI, B KOTOPHIX
MOXeT (pOPMHUPOBATHCS OTHOCUTEIILHO BpeMeHHas (ayHa u (iopa,
MIPUCIIOCOOJIEHHBIE K IEPHOAMYECKOMY ONPECHEHHIO BO BPEMs Ocal-
KOB M OCOJIOHEHHIO MpH LITOPMax. 3/1€Ch MOTYT BCTpEUaThCs Ipe-
CHOBOJIHBIE U COJIOHOBATOBOJHBIC OPTaHU3MBI, CIIOCOOHBIE K BBIAEP-
KUBAHUIO COJICHOCTH B mpenenax 5—8 %o. Hambonee xapakrepHbIM
BUJIOM U1 OETIOMOPCKOHN CYNpaIMTOPaId MOYKHO Ha3BaTh MOJITFOCKA
Littorina saxatilis, KOTOpPBIi TIepelIeN K 5)KUBOPOXKICHUIO. B BBIBOIKO-
BOI KaMepe y HEro COXPaHSEeTCs KUJKOCTb C MOPCKON COJIEHOCTBIO,
npuMepHo 33 %o.

Jumopans. Mopckast THTOpanb — 3TO 30Ha PUIIMBOB U OTIUBOB.
[[MupuHa ee — OT HECKOJIBKUX KHJIOMETPOB B OKPAMHHBIX MOPSX IO
HECKOJIBKUX CAHTUMETPOB B CPEAU3EMHBIX, BHYTPECHHUX MOpsX. [JHO
JIUTOPAIIA MOXET OBITh [TECYaHO-WIUCTHIM, MECYaHbIM, KAMEHUCTBIM
Y CKaJIHMCThIM. JTO HauOOJIee BhIpAKCHHAS THIPOAMHAMUYHAS 30HA.
BricoTa mpunuBOB, TPYHTHI, TUAPOJMHAMUKA U PETHOH OMpeeis-
IOT COCTaB M pacipeziesieHre JOHHBIX COOOIIECTB B 3TOW 30HE. 31ech
MOKHO HaONIoJaTh camble yAWBUTEIbHbIE pa3HOOOpaszHble Mopdo-
JIOTHYECKHE U (U3HOJIOTHYECKUE MPHCIOCOOICHHUSI OPraHu3MOB K
JKU3HU B 3TOW HECIIOKOWHOU U crnenuduyeckoii cpene oouranus. [lo
ype3y NpUOBLION BOJBI HA MECYaHOW M JaKe KaMEHUCTOW JIUTOpa-
JIM pacTyT LIBETKOBBbIE PacTeHUs, B TOM uucie 3octepa. OT ypesa 110
KOHI[a KAMEHUCTOW ¥ CKAJIUCTOMN JIUTOPAITU BHICOKHX IUPOT OOMIBLHO
MPOU3pacTaloT Oypble Bogopociu — GyKycsl U ackoduuioM. Ux 3a-
pociu conepxkat 0oJbIIoe pa3HO00pa3ue MOPCKUX THAPO30€B, OpIo-
XOHOTHX MOJUIIOCKOB — TUTTOpHUH. 1o ype3y nuropanu B HU3KUX, K-
BAaTOPHAJIBHBIX IIUPOTAX B MACCE MPOU3PACTAIOT MaHTphl. VX omas-
LIUE JIUCThS CIY>KaT OCHOBOW MOIIHOW JETPUTHON IIEMU MUTAHHUSL.
Ha Bcem npoTskeHNM necyaHol JIMTOpaid CEBEPHBIX MOpel B Macce
OOUTAIOT MECKOXKUIBI-MIONUXEThI (Arenicola marine) n riuy0oOKo 3a-
prIBaromuecs B necok Ha 30-50 cM nBycTBOpUAThIE MOJUTFOCKH POAA
Mya (M. arenaria, M. truncata) (puc. 7). B necke u wimcTtoMm necke
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B Macce OOMTAIOT MOJHMXEThl, HeMepPTUHBI. Ha kaMeHucToil autopa-
JIM CEBEPHBIX MOPEH M BBICOKUX INUPOT THUXOro M ATIaHTHYECKOTO
OKEaHOB MOTYT OBITh CKOIUICHUS — OaHku Muanid (Mytilus edulis), na
KaMHSX ¥ CKajax OOBIYHBI MAcCCOBBIC IOCEICHHs YCOHOTUX pPaKOB-
OansinycoB (Balanus balanoides), Mopckue OJIFOJICUKH, 1TOJT KAMHSIMU
sy TCsl pasHOHOTHE paku (Amphipoda). C HacTyIUIEHHEM MIPUIINBA
K Oepery ycTpeMIISIOTCS JIsl TIMTaHus PhIObI — Tpecka, HaBara, ObId-
KU, KamOara.

Puc. 7. Cxema 30HAIEHOCTH WIIMCTO-TIECUAHON JINTOPAIIH
B YMEPEHHBIX mupoTax (n3: Bepemraka, 2003)

Cybnumopans. 3aHUMAaCT IUIOMAAN OCHTAIM HIDKE JIUTOPAIIU
JI0 TIyOWHBI TPOHUKHOBEHHUsS CBETa. JTO YK€ TOCTOSHHO OOBOJI-
HeHHas 30Ha OeHTan. OHa ke camas MPOyKTHUBHASI 30Ha MOPCKOTO
nHa. BepxHsis cyOimTOpab MOYTH MOBCEMECTHO 3apacTaeT OyphIMH
BOJIOPOCIISIMH-TAMAHAPUSIMHU. 3aPOCIIH JIAMUHAPUN — 3TO TO K€, YTO
TPOMUYECKHE Jieca Ha cymie. Ha KpyToMm ckaaucTom JHE B CyOIHTO-
payii JaMUHapUU MOTYT OTCYTCTBOBATh. B 9KBATOPHANIEHBIX IIIUPOTAX
CyOnMTOpaTh 4acTo MPEACTABICHA KOPALIOBBIMU prdamu. B HukHel
CyONHTOpaTH MacCOBOE PA3BUTHE MOTYT UMETh KPACHBIE BOJOPOCIIH,
HarnpuMep aH(eNblus, KOTopas J0OBIBACTCS C MEIbI0 MPOU3BOICTBA
CaxapucToro BEIeCTBa — arap-arapa, IUPOKO KCII0JIb3YEMOT0 B KOH-
JUTEPCKOM MPOU3BOJICTBE M B OMOJIOTHH ISl IPUTOTOBJICHUS MTUTA-
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TENBHBIX cpel. Pa3HooOpa3Hble IO COCTaBy YacTHIl OCAAKOB (OTIO-
KEHUH) TPYHTBHI HACEINSIOT OPraHU3Mbl OBEPXHOCTH W TOJIIM JHA.
W3 %UBOTHBIX MaccOBOE PAa3BUTHE 3/I€Ch MOTYT UMETh MOJUTIOCKH —
MUJIMU U MOPCKHE TpeOeIKy (IEKTeHbI), TOJOBOHOTHE MOJITFOCKH —
OCBMHUHOTY; MPAaKTUYECKHU BCE BHUJIbI UTIIOKOXKHUX — 3BE3JIbI, OHYPBI,
MOPCKHE €KH M TOJOTYPHH; U3 PaKOOOpasHbIX — KaMYaTCKHi Kpad
(xpaboun) B TuXOM OKeaHe M aKKIMMaTU3UPOBaHHBIN B bapeHnoBoM
n HopBexckom mMopsx. B 3Toii 30He 1 gajnee B 6aThany B Macce 00u-
TarOT I'yOKH BO BCEM UX MHOTOOOpa3uy — OT KPEMHUH-OPraHNnYeCKUX
1 U3BECTKOBBIX /10 CTEKJIIHHBIX. BONBIIMHCTBO yKa3aHHBIX OpraHH3-
MOB — 00BEKTHI IpoMbIcia. Hannune orpoMHoro paznootpasust oec-
MMO3BOHOYHBIX TIPUBJIEKAET CIOZa CTaa MPOMBICIOBBIX PbIO — TPECKH,
KaMOabl, manryca, 3y0aTku u Jp. Ha moBepXHOCTH M B TOJILE TPYH-
TOB B Macce MOTYT OBbITh YePBH — MOJUXETHI, B TOM YHCIIE W3BECTHBIN
[Manono (Eunice viridis), yacTh Teaa KOTOPOTO MPH Pa3MHOKECHUH
MpeacTaBiIseT cOO0H BMECTHIIHILE STUIL U CITY>KUT aDOpUreHaM TPOITH-
yeckux vacteid Oxeanun u [lonuHe3nn n3Mr00ICHHBIM JTAKOMCTBOM.
[Ipaktuuecku Best cydauropans BxoauT B 200- u 300-MHUIbHYIO 30HY
PBIOOTIOBCTBa KOHTUHEHTAIBHBIX U OCTPOBHBIX rocyaapcts. CyOmu-
TOpainb — W3MI00JEeHHasT aKBaTOPHs CIIOPTCMEHOB-TIOABOAHUKOB H
¢dororpadoB-1aliBUHTUCTOB.

bamuans (MaTepukoBslii CkiIoH). batnans cBs3aHa ¢ KOHTUHEH-
TaJIbHBIM CKJIOHOM M 3aHUMaeT okoso 15% oOuieil rmiomaan okeaHa.
Pacnionosxena mexay cyOInMTOpaIbHOM 1 abuccaabHOM 30HOM Ha IITy-
6une okoio 200 M 10 TOAHOKUSI MATEPUKOBOTO CKIIOHA Ha TIyOHHE
ot 1000 mo 3000 M B MecTax mepexojia CKJIOHA B JIOKE OKeaHa. 3/1eCh
OOBIYHBI MYTHEBBIE MOTOKH, OABEPIKEHHBIE SPO3UH. B X010AHBIX 1
YMEPEHHBIX NPOIYKTUBHBIX BOJIaX BEpXHEH 4acTH OaTHaIl OOBIYHBI
MIPOMBICIIOBBIE CKOIUICHHS PBIO, 3TO TOKE 30HA HMHTEHCHBHOTO PHIOO-
noBcTBa. DayHHCcTHYECKHE PA3TNUMsI TO3BOJISIOT BBIACIATH IEPEXOI-
HBIA TOpU30HT Ha TayonHax ot 200 go 500-1000 M, KOTOpBIH COOT-
BETCTBYET Me3orenaruain B toimie Boabl (Bepemniaka, 2003). Crona
HE MPOHUKAET COJTHEYHBIN CBET (MOTYT nocturath aHa 10 200-500 m
¢uozneroBrle Jiyun). B HU3KMX W yMEPEHHBIX IIMPOTaX TeMIepaTypa
BOJIBI MOXKET OBITH OT 5 10 15°C, B BIcOKUX miupoTax ot —1 mo 3°C.
Conénoctbs MOXeT cocTaBiATh OT 34 10 36 %o. CkOpoCTh Te€UeHUI
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HeBenuKa. JIOHHBIE OCaJIKU pacrpesiesieHbl MO3audHO, TaKkKe MO3a-
WYHO YacTO pacrpezelicHa ToHHas (payHa. BeIIEISIOT TP OCHOBHBIX
THUIIA IOHHBIX 0CAJIKOB OaTHAIIN: OPraHOTECHHBIC Wk (00pa3yroTCs U3
OCTaTKOB OPraHMU3MOB), ayTUTCHHBIC OCaJKu (00pa3yrTCs MpHU pas-
PYILIEHUH TOPHBIX TIOPOJT) U TEPPUTCHHBIC Wbl M TIUHBI (00pa3yroTCs
W3 YacTUll, MPUHECEHHBIX C Cymu). JKu3Hb B OaTHAILHOM 30HE pac-
IpeJieicHa OYeHb HEPaBHOMEPHO, TUIOTHOCTh 3aCEIEHHOCTH 3aBUCHUT
OT KOJINYECTBA MUTATEIBHBIX BEIIECTB, MOCTYMAIONINX U3 BEPXHHUX
CJIOEB OKEaHa, OT COCTaBa IPyHTA, TEMIIEPATYPhI BOJIBI.

[To cpaBHeHUIO ¢ CyOnuTOpabio OMopasHooOpasue u buomacca B
OaTuany cymecTBEeHHO yMEeHbIIATCs (0MomMacca — Ha 1—2 Topsaaka).
Uwcro KUBBIX OPraHU3MOB M MX BHJIOB YMEHBIIACTCS C TITyOHHOM.
JlonHbie oburatenu (OEHTOC) MPECTABICHBI PA3IMYHBIMU BUIAMH
UTIIOKOKUX (MOpckue exu — Pourtalesia jeffreisi u 383161 — Bathy-
biaster vexillifer, Urasterias lincki, Solaster glacialis, p. Leptasterias,
Mopckue Juinuu — Bathycrinus carpenteri, opuypsl — Lofaster furci-
fer, Amphipholis torelli, Gargonocephalus arcticus), Ty00K (CTEKIISH-
Hble — Pheronema, Eupleclella, Monorhaphis)), axtuHuii, uepBei
(monuxeTsl) ¥ pakooOpa3HbIx (amdunoasl U uzonossl) (I'ypesiHOBa,
1970).

Abuccans (A) (0T rpedeckoro «abyssos» — 0e310HHbBIN ), 3aHUMA-
eT rIyouHsI Jioxka okeaHna ot 3000 mo 6000 m, coctaisist 77% oOuei
IJIONIAIM OKeaHa. AOHccaabh XapaKTepU3yeTCs OTHOCUTEIBHO CIIO-
KOWHBIM THUAPOJWHAMHUYECKAM PEKHMOM, MOCTOSIHHON COJICHOCTBIO
(34,7-34,9%o0), Temneparypoii (ot 0 no 2°C) u OrpaHUYEHHOCTHIO
MUIIEBBIX PECYPCOB: OPraHUYECKOE BEIIECTBO — JCTPUT JIOCTHUrACT
JTHA YK€ TpaHC(HOPMUPOBAHHBIM U MHHEPAJIN30BaHHBIM. JOHHBIE OT-
JIO’)KEHUS B BHUJIC MATKUX U KUIKUAX WIOB. CBOeOOpa3HbIE yCIOBUS U
OTPOMHBIC JIABIICHUSI, XapaKTePHBIC JJIsi a0UCCalId ONPECIISIOT 0CO-
OCHHOCTH HaceJsINIMX ee opraHu3moB. Hacenenue abuccanu 3Ha-
YUTEIHHO O€/IHEE M0 COCTaBY M KOJMYCCTBECHHBIM MOKA3ATEISIM, YeM
B OaTualii; OMUHUPYIOT UTIIOKOKUE — TOJIOTYPHH, COCTABIISIONINE
OKOJIO TTOJIOBUHBI OroMacchl coobmecTB (Bepemiaka, 2003). 3nauu-
TENBHYIO JIOJIO0 COCTABJISIOT JIBYCTBOPYATHIC MOJUIFOCKH, MEHBIIEC —
ryOKH, MHOTOIIIETUHKOBBIC Y€PBU, PAKOOOPA3HbIC, HEKOTOPHIC BH/IBI
pBIO — PENUKTHI-3HJIEMUKHU. JKUBOTHBIE HMEIOT CEPYIO WU YESPHYIO
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OKpacKy, MATHUCTOCTh OTCYTCTBYET, OYEHb XPYNKHE W3-32 HU3KOTO
coJiep KaHus Kalblusi B BoJe. MHOrue BUABI pakooOpasHbIX U PHIO
ClIenbl WM ¢ OYEHb Pa3BUTBIMU IJ1a3aMH, 001aJal0T CIIOCOOHOCTBIO
K CBeueHHIO (OMonoMuHecHeHnus). B Mectax BbIxoJa TepMallbHBIX
Box (Oenble W YepHble «KYPWIBLIMKH») pazHooOpasue cooOIecTB
Bo3pactaeT. Ilpu Temmepatype 70°C B Macce OOMTAarOT CEpHbIC H
METAaHOKHCIISIIOIME OaKTepuH, MPU MEHbLICH TeMIlepaType B Macce
pa3BUBAIOTCS YePBU-BECTUMEHTH(EPHI, OJM3KUE TOIUXETaM U MOro-
Hoopam. Ha HekoTOpoM yAajeHWu OT KypUJIBLIMKOB MIPH TeMIepa-
Typax 70 40°C BO3HHMKAIOT HACTOALINE 0a3UChI )KU3HM.

Yavmpaaouccany (xananw) 3aaumaet riyounsl 6onee 6000 M B
rIyOOKOBOHBIX jkeso0ax. [ToaToMy oTaenbHbIe 007aCTH ATOH 30HBI
W30JIUPOBAHBI APYT OT Apyra. OCHOBHOHN aOHOTHYECKHH (hakTop, BBI-
JETSIOMUE yIbTpaabuccaabHyIo 30HY, — TUTAHTCKOE THIPOCTATHYe-
ckoe nasienue (600—1100 atm), rudenbHOE IS HACEICHUS OCTallb-
HBIX 99% muomaan okeana. B ynprpaabuccanu 3aperucTpupoBaHO
okono 100 BunoB hopamuHudep U OKOJIO THICSIYM BUIOB MHOTOKJIE-
TOYHBIX )KUBOTHBIX. Cpei HUX MHOTO YHJEMHUYHbIX BUJIOB, @ MHOTHE
TaKCOHBI COBCEM OTCYTCTBYIOT. Camble MaccoBble ()OPMBI JOHHBIX
yIbpTpaabuccaibHbIX COOOLIECTB — rooTypun cemeiicta Elpidiidae
u nonuxeTsl. Jloys Ipyrux >KMBOTHBIX BapbUPYeT, HO 00€ IpyMIIbI
BCerja ONpeneNsioT OONMK JOHHOW (ayHbl keno0oB (Bepemaka,
2003). Huzkast kopMOBasi IEHHOCTh MJIOB — NPUYMHA MaJbIX pa3Me-
POB opranu3mMoB. YToOBI yAepKaTbCsl Ha TOBEPXHOCTHU JKUAKHX UIIOB,
OpTaHU3MbI UMEIOT JJTMHHOE HUTEBUIHOE HIIH YIJIOMIEHHOE TEJIO WK
JUIMHHBIE «XOYJbHBIC» KOHEYHOCTH. HEeKOTOphIE «YKOPEHSIOTCS» B
une (puc. 8b).

3000eHTOC (pUC. 8A) OONBIIMX ITYyOWH B HAaUOOJbBILIEH CTENICHH
MpeACTaBiIeH KOpaJIaMH, MOJIMXEeTaMH, OPIOXOHOTUMH H JIBYCTBOP-
YaThIMH MOJUTFOCKaMH, BBICIIMMHU PaKOOOPa3HBIMH U HITIOKOKHMHU.
MeHbLIyI0 pOJIb B HEM UTPAIOT T'yOKH, THIPOHUIHBIC MTOJIHIIbI, Pa3iiny-
HBIE YepBeoOpa3Hble, OOKOHEPBHBIC U JIOMATOHOTHE MOJUIIOCKH, TO-
roHO(OpBI, 0O0IOUYHUKH U HEKOTOPBIE APYTHE TPYIIIHL.

TI'pynmal. JIHO OKeaHOB U MOpEl UMEET CIIOKHBIN penbed, B KO-
TOPOM MEePEXO0/IbI OT BO3BBIILICHUH K TOHMKEHUSM OOBIYHO BBIPAKECHBI
3HAYMUTENILHO pe3de, ueM Ha cyme. Kak npaBuiio, OHO TOKPHITO Oojiee
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WM MEHEE TOJICTBIM CJIOEM OCAJKOB, KOTOPBIN TOCTUTAET, HAIIPUMED,
B CpeauseMHOM Mope 3 kM, a B TUXoM okeaHe — 8 KM.

Puc. 8. O6urarenu MOPCKOTo JHA
(o CaBuioBy, 1961: u3 Koncrantunona, 1986). Ilpukpennennsie Gpopmbl,
MUTAOIIUECS CECTOHOM Ha kecTKUX (A) u peixiibix (B) rpyHTax:
1 — 2ybxu, 2 — 2udpouovl, 3 — mwanku, 4 — Balanus evermani, 5 — Balteria ovifera,
6 — Mytilus edulis, 7 — Radiceps verrillii, 8§ — Chondrocladia gigantea
9 — Povanaria, 10— Umbelluta, 11 — Potamilla simbiotica, 12 — Cryptospongia
enigmatica, 13 — Crinoidea, 14 — Culeolus, 15 — Kinetoskias
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I'pyHTBI OKEaHOB MOAPA3ACIAIOT HA meppuceHHvle u neiazuye-
ckue. IlepBrle — paziauyHble MaTepUalbl, IPUHOCUMEBIE C CYILH, SIB-
JSFOIUecs MPOAYKTaMH ee paspyuenus. [lenarmyeckue ocaaku 00-
pa3yloTcsl TIaBHBIM 00pa3oM M3 TPYIIOB oOMTaTes]el menardand U
OTYACTH 3a CYET TOHKMX HEOPTaHMYECKHX YacTull. TeppureHHbIE,
WIJIM MAaTEPUKOBBIC, OTIOKEHHS 3aHUMAIOT IUI0IIaas 90 MIH KM?, T. €.
okoio 1/4 Bceli mOBEpXHOCTH JHA OKeaHa. [lenarnueckue, uim oxea-
HuYecKue, OCaJIKu TIOKPHIBAIOT Oojiee 3/4 Bcell MOBEPXHOCTH OKEaHH-
yeckoro qHa. Cpeau HUX 0COOCHHO HIMPOKO PAaclpoOCTpaHeH 2100u-
2epuHO6bILl U, B OCHOBHOM (DOPMHUPYIOLIHICS U3 OIyCKAIOIIUXCS Ha
JTHO M3BECTKOBBIX CKeNeTOB KOopHeHOkeK Globigerina. Horna kK nux
CKeJIETaM B 3aMETHBIX KOJIMYECTBaX MPUMELIMBAIOTCS CTBOPKU JTHa-
TOMOBBIX U OCTAaTKH M3BECTKOBBIX KIyTHKOBBIX Coccolithophoridae.

Ilenazuans. D1y cyry00 BOJHYIO 30HY XU3HH M. 0. MBI Oynem
paccMaTpuBaTh MO TPEM €€ YacTAM: Helcmanb — TOBEPXHOCTHBIN
CJIOH BOJIBI, COOCTBEHHO 711€/1a2Uaib — TOJIILY BOJIBI C TIO/Ipa3ieieHUsI-
MH, COOTBETCTBYIOIIUMH 30HaM OeHmau, v MPUJOHHYIO, IOTpaHHY-
HYIO 30HY MEXJY JTHOM H MPHJICKAIIUM BOIHBIM CJIOEM BOABI — OeH-
monenazuans. IT0 CBOCOOPa3HbIE MO CBOUM JKOJOTHUECKHM YCIO-
BUSIM CpeAbl OOMTaHWsI THAPOOMOHTOB, MPHUCIIOCOOTICHUS K KU3HH
B KOTOPBIX MOTYT OBITh MEPBUYHBIMH (MCXOAHBIMU) U BTOPHYHBIMH
(BO3BpaTHBIMHU).

Heiicmans. ]Ins MOPCKUX, KaK U TPECHBIX, BOJJOEMOB yKe JI0-
CTaTOYHO XOPOILIO H3y4eHa 0co0as cpeaa 0OUTaHUs BOJAHBIX OPTraHH3-
MOB — HellCMab, TOTPaHUYHAs 30Ha (9KOMOH) MEXKTY BOJON U BO3/1Y-
XOM, B KOTOPO# (POPMHUPYIOTCSI COOOIIECTBA OPraHU3MOB, B TOW MJIH
WHOH Mepe CBSI3aHHBIX B CBOMX KU3HEHHBIX OTIPABICHUSIX C IUICHKOM
MOBEPXHOCTHOTO HaTsDKEHHS BOJbL. OTHOIICHUS C TIOBEPXHOCTBHIO
BOJIBI Y HUX MOTYT OBbITh pa3HbIMUA. OIHU HCIOIB3YIOT TUICHKY IO-
BEPXHOCTHOTO HATSDKCHUS KaK ONopy (Heticmon), Apyrue, HaXoIsCh B
MTOBEPXHOCTHOM CJIO€, MOJYYaroT MHILY U3 BOJBI, a JUIs IEPEBIKe-
HUSI UCTIONIB3YIOT YaCTh TeJa, BRICTYMAIOUIYIO Ha/l BOAOH U HMEIOIIYIO
YTO-TO BpOJIE TIapyca B BUAC KOXHCTOW CKJIAJKU y KUBOTHBIX HIIH
0C000H (POPMBI JINCTHEB Y PACTEHUI — 3TO MICUCHOH.

Heiicmon. «Heticmon — pacTUTEIIbHBIE U )KUBOTHBIE OPTraHU3MBI
MEJIKUX M CPETHHUX Pa3MEpOB, THIPOOUOHTHI U a3pOOHOHTHI, HACeIs-
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FOIIUE BOJIHYFO (TMIIOHEHCTOH) WX BO3IYIIHYIO (SMUHEHCTOH) CTOPO-
HBI TUICHKH TIOBEPXHOCTHOTO HATSDKEHHS BOJOEMOB. PacmpocTtpane-
Hue — rmobansHoe. HeliCTOH mpeicTaBIeH OpraHu3MaMH Pa3THYHBIX
TAKCOHOMHUYECKUX YPOBHEH — OT pacTeHUI 1 OAKTEpHil 10 THUHHOK U
MaJbKOB pbIO» (3aiines, 1964 a).

B cocraBe MOpcKOro 3nuHENRCTOHA B OCHOBHOM M3BECTHBI BOJIO-
Mepku (Halobates micans). Haubomnee pasHOOOpa3eH U MHOTOYHCIIC-
HEH TUIOHEWCTOH. B HeM pa3iuuaroT MXTHOHEHCTOH (HEKTOTI'CHHBIH
MEPOTUTIOHEHCTOH) — HKPa U MAJbKH PbIO 1 OCHTOTEHHBIH MEPOTHITO-
HEHCTOH — MMYMHKKA OCHTOCHBIX OPTaHU3MOB — YEPBEH, MOJUTIOCKOB,
PaKooOpa3HbIX U UTTIOKOKHUX.

K kareropuu BpeMEHHBIX KOMIIOHEHTOB 2UNOHECHOHA OTHOCST-
Csl elIlle JIBE TPYIIIbI OPraHU3MOB — TUAPOOUOHTEI, KOTOPBIE BO B3POC-
JIOM COCTOSTHMU COBEPIIAIOT PETySPHBbIE CYTOYHBIC BEPTHKAILHBIC
MUTPAIUU U B TEMHOE BPEMSI CYTOK BXOJIST B COCTAB THIIOHEHCTOHA.
OHU TOJTYYHIIN HAa3BaHUE KOEHMO2UNOHEUCMOHy (TIOJIUXEThI, MH3H-
JIbI, KPEBETKH) U «OAmMuniaukmocunoretucmon» (TIIaHKTOHHBIE pa-
kooOpasHbie) (3aiiiies, 1964 a).

ObuTaHre OPraHUu3MOB B HecTann 00eCeunBaCTCs PAIOM MPH-
CTMOCOOJICHHH: HATHYHE HECMAYNBAEMbIX BOJIOCKOB Ha JIAMKaX KJIOMOB
BogioMepok Holobates, mo4Tu Bce TMYMHKH PHIO, Pa3BUBAIOIIMECS B
2UnoHelicmone, UIMEIOT TIJIaBaTEIIbHBINA My3bIPh Ja)Ke B TOM Cllydae,
€CJI BO B3POCJIOM COCTOSIHMM OH yTpauuBaeTcs. ClloKHasi cucTeMa
BO3/IYIIHBIX KaMep MPOHU3bIBACT TUCK Meay3bl Porpita (puc. 9a),
BO3/IYIIIHBIC ITy3bIPH OOECHEYUBAIOT TUIIOHEHCTOHHOE TIOJOXKCHHE
capraccoBbIX BIopocieit (puc. 90), Moutocku pona Janthina coopy-
KAFOT JUTs ce0st CICIUATBHBIN MIOTHK U3 CITM3UCTON MACChI C Ty3bIPh-
KaMu Bo3ayxa (puc. 96) MKpuHKH Kedasieli UMEIOT HECMAaYrBaEMYTO
000710uKy (puc. 92), Omaromaps 4emy OHH KpPEIKO YACP>KUBAIOTCS
MUICHKOW MOBEPXHOCTHOTO HATSHKEHUS, HA CIIMHKE MaIbKOB Kedasu
JUTHHOH 10 15-20 MM B 00J1aCTH TIABHUKOB 00pa3yeTcst BO3TYIITHBIH
Meniok (puc. 90).

Ineiicmon (rped. «pleio» — MaBaHue B MOMYIIOTPYKEHHOM CO-
CTOSTHHH MO IekicTBHEM BeTpa). TepMUH Mpe/yIOKEeH MepBOHAYATBEHO
TSt psicku (Lemna), T. K. y Hee KOPHU HAXOJIATCS B BOJIC, & JIMCTOUKH
Ha1 BooM. [103%Ke 3TOT TEPMUH CTaNl UCTIOJIL30BATHCS M [T BOTHBIX
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JKMBOTHBIX, YaCTh TeJda KOTOPBIX BBICTYMAET HAJ BOAOH. MopCKoii
IUICHCTOH MpeJicTaBiieH cuponopopamu poaoB Physalia u Velella.

Puc. 9. IIpucnocoOsieHnss OPraHU3MOB K CYIICCTBOBAHHIO
B runonerictone (o 3aiiies, 1964)
a — 2uopomedysa nopnuma, 6 — capeacca, 6 — SHMUHA ¢ NAOMUKAMU
PaszHoU hopmbl, 2 — UKDUHKA Keghanu, O — Majlek Kepanu

Owsamus (Physalia) — mopryraibckuii kopadmuk (puc. 10) ume-
€T KPYIHBIA KOXKHCTBHIA MHEBMATO(hOp, BHICTYMAIONIUI HAJl BOJOM,
CIOCOOCTBYsI IEPEMELICHUIO MeLy3bl IO/ JiciicTBUeM BeTpa. [IneBma-
To(hop 3epKaIbHO acuMMETpUUHbIH y Meny3 CeBepHoro u HOxHoro
nonymapuidl. B CeBepHOM mosymapuu BeTep CHOCUT MEY3 K I0Ty, K
aKBaTopy, B FOxHOM — Kk ceBepy, k skBaropy. 0. I1. 3aiine (1964)
Jan HanOosiee MOJHOE ONpeNeNieHue Uil 9TUX OpPraHu3MoB: «[lueti-
CMOH — PaCTUTENbHbIE U KUBOTHbBIE OPIaHU3MBbI CPEIHUX U KPYITHBIX
pa3mMepoB, TUAPOOHOHTEI, TEJI0 KOTOPBIX HAXOAUTCS OJTHOBPEMEHHO B
BOJIHOW M BO31yIIHOH cpene. CBOOOJHOIIIABAIOIIME TPEACTABUTEIH
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IUICHCTOHA NnepeMelIaroTCd 1Mo BJIMAHUEM BETpAa U B MOPAX pacrpo-
CTpaHCHLI B TpOHI/I'{CCKOﬁ " 0T4YaCTHu yMepeHHoﬁ 30HaAxX».

Puc. 11. IlpeacraButenu okeaHMUECKUX

MMOBEPXHOCTHBIX CJIOEB:

a — roiy0oit kpabuK Ha OPOIICHHOM IOTITABKE
SIHTHHBI, 6 — BeJena, Ha ITHeBMaTodope KOTOpoit
CBEpXY CHAAT royiy0oit KpabUK U 30JIHC, CHU3Y
JIMCKA TIPUKPEITHIINCh MOPCKash YTOUKa U riiay-
KYC; 6 — OKCaHHYEeCKas BOJIOMEpKa

Puc. 10. Cudonodopa —
Ouzanus (Physalia) — mop-
TYTaJIbCKUN KOpaOImuK
U CONYTCTBYIOLIUE €1
PBIOKH HOMEYC

Xonapodoposas menysa Velella — mapycHUK — IMEET KOKUCTHII
napyc, 61aromaps KOTOpoMy MeJy3a IIaBaeT B aKBaTOPUH KBATOPH-
QITBHBIX MIMPOT M HCIOJIB3yETCSI MHOTHMH OpTaHW3MaMu: KpaOHKaMH,
roJI0KaOepHBIMU MOJUTIOCKAMH W MOPCKMMH yTOYKaMH KaK TpaHC-
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MOPTHOE CPEACTBO, IPUYEM HEKOTOPBIE M3 HUX IMOIMYTHO U MUTAIOTCS
TEJIOM MapyCcHHKA. [IBOHCTBEHHYIO IPUPOIY UMEET MOJUTIOCK STHTHHA,
KOTOPBI CTPOUT TIEHUCTHIE TNIOTUKH, BBICTYIAIOIIUE HaJl BOJOH U Be-
TPOM TIEPEHOCUTCS 110 MOpto (puc. 11).

IInankmon. B. M. PpuioB (1922) moj miIaHKTOHOM TOHHUMAI
«COBOKYIHOCTh OPTraHW3MOB, OOUTAIOLIMX B TOJIIE BOJBI BHE CBS3U
¢ cyOcTpaToM Kak TOYKOH OMOpBI M HE CHOCOOHBIX MPOTHBOCTOSTH
JaKe c1ab0oMy TEUSHHIO BCICACTBUE OTCYTCTBHSI WIIM CIUILKOM Ma-
JIOW CHJIBI MX aKTUBHBIX JBIKCHHID).

[1MaHKTOH COCTOMT M3 MEIKUX PACTUTENbHBIX U )KUBOTHBIX Op-
TaHW3MOB, He 00JaJaroIIuX CIIOCOOHOCTBIO aKTHBHO MEPEMEIaThCs
Ha Oompmme paccrosiHus. IlpencraBnen Oaktepusimu (Oaxmepuo-
NJIaGHKMOH), Tpubamu (MHKOIUTAHKTOH), BOJOPOCHSAMU (pumonnan-
KMoH), TPOCTEHIIUMH, KOJIOBpPATKaM1, MEJIKUMH paukaMH, YepBsIMH,
Mey3aMH, KHIIEYHOTIOJOCTHBIMH, HITIOKOXHMH, MOJITFOCKaMU (300-
NJIGHKMOH), & TAKKE MKPOU M JIHMYUHKAMU PbIO (UXMUONIAHKMOH).
Oco0eHHO pa3HoOOpa3eH (DUTOIIAHKTOH, CO3/AIONIUN TIEPBUYHOE
OpPTaHMYECKOE BELIECTBO — OCHOBY TPO(MHUUECKON LENH BOJHBIX KO-
cucteM. B coctaBe cOOOIIECTB IUTAHKTOHA (300IJIAHKTOHA) BBIJIE-
JISIIOT JIB€ OCHOBHBIE 9KOJIOTHUECKHE TPYMIUPOBKH, OTINYAIOIINECS
CBOUM OTHOILEHHEM K TOJIIIE BOIBL: MEPONIAHKMOH — TAYNHOYHBIC
CTaJuM JOHHBIX OPTaHu3MOB (puc. 12) u cononianxkmon — opraHus-
MBI, TIPOBO/ISLIME BCIO aKTUBHYIO H3Hb B TONwIe Boakl (puc. 13). Ha
rpaHMLe pa3zena TONMIM BOAbI (Tenaruainy) u aHa (benmanu) cyuie-
CTBYET CBO€OOpa3Hasi [0 CBOUM aIalITALlUsAM TPYIIIa OeHmMONIaHKmu-
yeckux ((aKyabTaTUBHO-IIAHKTUYECKUX) WM OEHTOMEIarnuyecKux
OpraHu3MoB (IIOJMXEThI, paKOOOpa3HbIe, MIIaBHUKOBBIE OCHMHHOTH,
HEKOTOPBIE PBHIOHI).

[To pasmMepHOMY NMPHU3HAKY Pa3IUYAIOT Me2an0-, MAKPO-, Me30-,
MUKPO-, HAHHO- 1 NUKONJAHKMOH, K KOTOPBIM COOTBETCTBEHHO OTHO-
csITCsl opraHu3Mbl Kpynaee 15 M (Menyssl, 10 100 cm), okoino 3—15 cm
(KpymHBIE payKH, OONBIIMHCTBO Meny3, rpebneBuku), 0,2-30 mMm
(Menkue paukd, THAPOMEY3bl, IIETHHKOUYEeNoCcTHhIE), 15-200 MKkM
(KpymHBIE pacTUTENbHBIE JKIYTHKOHOCIBI, HHPY30pHH, TUATOMEN),
2—15 MxM (Bomopociu, OeCLBETHBIE KTI'yTUKOHOCIIBI) U MEHEE 5 MKM
(menxue Bomopociu, bakrepun) (Bepemaka, 2003).
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Puc. 12. [IpencraBurenn Mopckoro MeporiankToHa (mo Ogymy, 1975):

1 — nuuunka uepss Platynereis; 2 — 30ea kpaba Emerita, 3 — TMYMHKA MIIAHKH,

4 — TUYUHKA CECCHIIBHBIX OOOJNOYHMKOB, 5 — MWIMAWA HEMEPTHH, 6 — IUTY-

TEyC MOPCKOTO €Xa, 7 — UKpUHKa phIOBI, 8§ — Tpoxodopa nonuxer, 9 — Benu-

rep MOJUTIOCKOB, /() — TuIyTeyc MOPCKOH 3Be3lbl, // — HAYIUIMYC YCOHOTHX,

12 — nunpucoBUIHAS TUYMHKA YCOHOTHX, /3 — IJIaHyja KUIICYHOIOIOCTHBIX,
14 — Meny30uHas CTaus THAPOUIOB
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Puc. 13. TlpeacraBurenn Mopckoro ronomiankToHa (mo Omymy, 1975)

Ilpocreiimue: I— Globigerina, 2— Gymnodinium, 3— Stenosomella,

4 — Favella, 5, 6 — Protocystis, 7— Noctiluca. KN e4HONMOTOCTHBIE:

8 —Pleurobrachia, 9 —Velella, 10 — Aglanta, 11 — Diphyes. PakoobpasHuvie:

12 — Euphausia, 13 — Conchlecia, 14 — Calanus, 15 — Phronetnia. lpyrue

rpynust: 16 — Sagitta, 17 — Tornopteris, 18 — Nectonemertes, 19 — Limacina,
20 — Qicopleurn, 21 — Clione

[11aHKTOHHBIE OpPraHU3MBbl HACENAIOT BCIO TOJIIIY BOJBI — OT I10-
BEPXHOCTHOM TUICHKH JI0 JHA CAMBIX OOJIBIINX TITyOHH.

IIpobnemot ¢ duopecypcamu oxeana. C pa3BUTUEM MIPOMBICIIO-
BOro (I0Ta ¥ OpyIuil MPOMBICIIA, YBEITUUYEHHEM TIOTPEOHOCTEH JIro-
Jieil B MOPENpOAYKTax HAOJIIOMAIOTCS JIOKAIBHBIC MEPEIOBBI PHIOKI,
pE3KOE CHIKEHHE YMCICHHOCTH MOPCKHUX MIJICKOIHTAIOMINX, THOETh
METarUnYeCKON MKl U MOJIOJU PBIO OT 3arpsi3HEHUS] MOPEH TPEexK/Ie
Bcero Heprenpoaykramu. Mcrommmmcs 3anacel anuoyca y Tuxooxe-
aHckoro mobepexbst FOKHOH AMEpHKH, MOPCKOTO OKYHSI — B BOJaxX
JlaGpanopa, Herodayumienna, Tpecku u kamOansl — B CeBepHOM U
Hopgexckom Mopsix u T. 1. [IoaToMy HEOOX0ITUMO CTPOroe MEX TyHa-
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POIIHOE peryIupoOBaHUE MPOMBICIIOB B MHPOBOM OKeaHe, pa3padoT-
Ka METOJIOB HAyYHOT'O MPOTHO3a B PHIOOJIOBCTBE U CIIOCOOOB HUCKYC-
CTBEHHOTO YBEJIIMYCHHsI OMONPOJYKTUBHOCTH IPOMBICIOBBIX pPanio-
HOB. Ha BBIJIOB OT/IENBHBIX BUIOB PHIO (JIOCOCEBBIC, CEIb/IH, TYHEI)
BBOJISITCSI KBOTBI, HA JOOBIYY 3BEPEi M KUTOB BBIIAIOTCS JTUIICH3UH
abopureHam Yykotku, KamuaTku, AJSICKH U JIp.

I[Ios1e3HbIEe HCKONIaeMbIe
U MUHepaJibHbIe pecypcbl MUPOBOro oKeaHa

Ha noxxe MupoBoro okeaHa M3BECTHBI M NMPOJOJKAIOT pa3Be-
JBIBATHCS MECTOPOKACHUS MOJIE3HBIX HCKonaeMbIX. Ha menbdax oT-
KPBITBI POCCHIITHBIE MECTOPOXKICHHU S METAJUIMIECKUX U HEMETalInye-
CKHUX Py, MECTOPOKICHUS YIIEBOAOPOIHOTO CHIPhS, Fa30THIPATHL, a
TaKXe CTPOUTEIbHbIE MaTePHAIbI.

Pa3Benannble 3amacel HeTU ¥ ra3a Ha wenbpe bapennosa mops
HMEIOT OpraHuveckoe npoucxoxaeHue. Ha menkoBoabsx Tawmnan-
na u MHaoHe3sun 10OBIBAalOT KacCUTEpUTHl (OJOBSHHAA pynaa), KO-
TOpBIE HAKONHMIUCH B pE3yJbTaTe pa3pyLICHUs] MPUOPEKHBIX TOp
u cHoca oOnomouHoro Matepuana B Mope (http://gazeta.priroda.ru/
php?act=view&g=8&r=2523).

B Bocrounoil wactu Kapckoro mMops — 3amafHoil 4actu Mops
JlanTeBbIX YCTaHOBJIEHBI POCCHIIM 30JI0TA; B BOCTOYHOH 4acTH Ap-
KTH4eckoro menbda Poccun oOHapyKeHbI POCCHIIH 30JI0Ta U 0J0BA.
OTH POCCHINH SIBHO CHECEHBI MOITHBIMH BOJIHBIMH ITOTOKaMH C CYIIH.
SIHTaph — MPOAYKT KU3HU XBOWHBIX JiecoB [Ipubantuku — o6paszoBai-
Csl B MECTax MOTPY>KEHHS JIECHBIX MaCCHBOB IOl BOAY U 3aXOPOHEHHUS
UX MOJ JOHHBIMH ocajakaMu. [locie oTcTyIuieHust MOpsl, 4acTh 3aX0-
pPOHEHMI JIeCOB OKa3ajach Ha cyuie. AJMasbl, 10ObIBacMble B MpU-
OpexHol 30He HamuOum, HakOMWIKMCh 37ech B pe3yJbTaTe CHOCA a
ATIIAaHTUYECKUH OKEaH FOPHBIX MOPOJI PEKaAMH.

l'azocuopamuvr. Hapactanue 3HEpreTHYeCKUX MPOOJIEM BBIHYX-
JaeT MHOTHE CTpaHbl YACIATh BHUMAaHUE OMCKaM HETPaAULMOHHBIX
HUCTOYHUKOB ChIpbsi. OTHUM U3 TaKUX OOBEKTOB CTaJH ra3oBbIC T'-
apatbl. OHM MPEACTaBISIIOT cOO0M CKOIUIEHUs Tasa (Jalle MeTaHa) B
CBSI3aHHOM C BOJIOW COCTOSIHUM Ha MOJIEKYJIIPHOM ypoBHeE. B mpo-
necce GOPMUPOBAHMS 3TUX COSAWHEHUH MPHU HU3KUX TeMIepaTypax
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U B YCJIOBUSX MOBBIIIEHHOTO JaBJICHHS MOJIEKYJIbI METaHa Mpeodpa-
3YIOTCS B KPUCTAJUIbI THIPATOB ¢ 00pa3oBaHUEM TBEPAOTO BEIIECTBA,
10 KOHCHUCTEHIIMU TIOXO0KET0 Ha PBIXJIBIN Jea. B pe3ynabTare Moseky-
JISIPHOTO YIJIOTHEHHUSI OMH KyOOMETp MPUPOAHOTO METaH-THApaTa B
TBEP/IOM COCTOSIHUM COJZCPKUT OKoJio 164 M* MeTaHa B ra30Boii (haze
n 0,87 M* BozbI.

[Tones3nple MCKOMAeMble W PYIOMPOSIBICHUS B TITyOOKOBOAHBIX
yacTax M. 0. pa3BedaHbl U M3Y4YeHBl HEAOCTaTOYHO. K HUM HY»HO
OTHECTHU JHCeNe30-Mapeanyegvle KOPKU U KOHKpeyuu, KOOAIbmoHOC-
Hble KOPKU, MEMALIOHOCHble 0CAOKU, & TAaKKe MPOAYKTHI JesSTeIb-
HOCTH TMOABOJHBIX TMJIPOTEPMalbHBIX cHcTeM. M3BECTHBI Xkene3o-
MapraHieBble KOPKH, HaJIeThl U KOHKpeluu B Tuxom okeaHe. B ero
BOCTOUYHOH yacTH (paiionsl pazinomoB Kiapuon, Knunmnepron), Ha riny-
ounax nopsaka 50006000 M, AHO «yCesTHO» HKeIe30-MapraHIeBbIMU
KOHKpeuusiMu ¢ nuamerpom 10 20-30 cM u conepikaHueM Meau 10
2,5%. ConeprkaHue MapraHiia B CXOHbIX 00pa30BaHUIX ATIaHTHYC-
CKOTO OKeaHa 4acTo mnpesbslaeT 13%. MoIHOCTh KOPOK MOKET H3-
MEHSATBCS OT MUJIUMMETPOB 710 40 caHTHUMETPOB.

Tuopomepmanvhvle cucmemst u cyibpuoonocHocms. B 1979 1.
BO BpeMs NOTPYKEHMsSI Ha MUIOTHPYEMOM MTOIBOAHOM armnapare «JJ-
Bun» (CHIA) B BocTouHO# yactu Tuxoro oxeana (paiion ["anamaroc-
CKHX OCTPOBOB) ObUIM OOHApy>KEHBI MEPBbIE THAPOTEPMAIbHBIC HC-
TOYHHKH, Y YCTHEB KOTOPBIX (POPMHUPYIOTCSI MaCCUBHBIE TIOIUMETANI-
JMYECKUE CyIbQUIHbIE 3aNeku. B HacTosmuii MoMeHT B MUpoBOM
OKE€aHe U3yUEHO C PA3HOM CTEMEeHbIO AeTanbHOCTH cBbliIe 100 akTuB-
HBIX M PEIUKTOBBIX THIPOTEPMANbHBIX TOJeH. [ maporepmaibHbIe
MOJISI TIPENICTABISIOT co00M 00MacTH pasrpy3KH BBICOKO- M HHU3KO-
TEeMIepaTypHBIX PYJOHOCHBIX pacTBOpoB. dopMupoBaHue rupoTep-
MaJIBHBIX PYIOHOCHBIX (DIFOMIOB CBS3aHO MPEXKIE BCETO C MPOHHK-
HOBEHHEM OKEaHCKOH BOZBI TI0 CHCTEME OTKPBITHIX TPEIIUH (2bAp08)
B MOPOABI KOPbI M BEpXHEW MaHTHH, UMEIOLIEH BBICOKYIO TeMIlepa-
Typy. 37ech OHA HAarpeBaeTcs A0 OIM3KPUTHUECKUX TeMmepaTyp (6o-
nee 400°C). [Tocne aToro Boaa, odoraiieHHas pyIHBIMH JIeMEHTaMU
(>xene30, IMHK, Meb, cepedpo, 30J0TO U HEKOTOPHIE IPYTUe), MOIHU-
MaeTcs KO AHY MOpsl. 3/1eCh MPOUCXOJUT KOHTAKT C XOJIOAHBIMH MPH-
JIOHHBIMH BOJAMH, B pe3yJbTaTe KOTOPOTO MPOUCXOAUT OCAKICHHE
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pPYOHBIX KoMmIloHeHTOB. [Ipu TemmepaType pyIOHOCHBIX (IIOUIOB
nopsizka 370°C GpopMUpYIOTCS TaK Ha3bIBAEMBIC «UEPHble KYPUTbUU-
xku» (ot anria. black smoker). C HUMH CBsI3aHBI IPEUMYIIECTBEHHO
Cyib(UIHbIE OTIOXKEHUS, COAEPKAIINE XaTbKOMUPUT U mupuT. [Tpn
Oonee Hu3kux Temmepatypax (200-300°C) dopmupyrotcs «benvie Ky-
punvwyuxuy (0T anria. white smoker). Mix maccuBHbIe cynbuaHbe 00-
pa3oBaHusl, ciararome NocTpoiku (1-2 M BBICOTOI), MpeICTaBICHBI
cdanepuToM ¢ MPUMECHIO MMUPHUTA, MapKa3uTa U xanpkonupura. Ha-
3BaHUS «KYPWIBLIMKOBY» MPOUCXOISAT OT BHEIIHErO CXOJACTBa 00Ja-
CTH OCAXKJCHHS PYAHBIX KOMIIOHEHTOB C YEPHBIM WJIN OEJIBIM JBIMOM
COOTBETCTBEHHO.

Baxnelmuii MuHepanbHblid pecypc M. 0. — 3TO c0JIeBOM cOCTaB
MOpCKOW BOJbl. /3 Hee B 3HAUUTENBHBIX KOJIMYECTBAX M3BICKACTCS
noBapeHHasi couib (Harpumep, B Kutae Bcst moTpeOHOCTE B conu 00e-
CIIEYMBAETCS ITyTEM BBIITAPUBAHUS €€ U3 MOPCKOW BOJbI). 13 KaskabIx
10 T XUMHUYECKOTO 0caZKa MOPCKOM BOABI, KpOME MTOBAPEHHOW COJIH,
MOKHO noiy4uTh 1730 Kr ceiporo rurca, 370 Kr KaquiHbIX yao00pe-
HUI, OKOJIO 2 T TEIUIOU30JSIIMOHHBIX MaTepuanos, 0,6 kr Opoma. O6-
oMK BeC MUHEPAJbHBIX BEIIECTB, COJIEPXKAILIMXCS B MOPCKOH BoJE,
nocturaet 50 mupx T. Exxerognas crouMocTh Maruus, 100bIBAEMOT0
13 MOPCKOH BOABI, cocTasisieT 70 MITH JOJIApOB.

B Onwxaiimem OyayiieM OkKeaH HEM30EKHO CTaHET OJHHM W3
OCHOBHBIX MCTOYHHMKOB CBIPHEBBIX PECYpPCOB JIsi HACEICHUs Hallen
iaHeTsl. Yepe3 HECKOJIbKO ACCATHICTUH, KOTla HacelIeHUue 3Hauu-
TEJILHO BO3pACTeT, MPOOIeMbl J0OBIYM MHHEPATBHOTO U MPOAOBOIIb-
CTBEHHOTO CBHIPbsI, IPECHON BOABI, MOIyYSHHSI SHEPTUU HEBO3MOKHO
Oyzet pemath 06€3 UCTIONIL30BaHUs OOTaTCTB HE TOJBKO LIeTb(a, HO U
BCEH OrpOMHOM akBaTOpuu MUPOBOro OKeaHa.

KpaTkas xapakTepucTHKa OKeaHOB

Tuxuii okean. CaMblii OOJIBIIION OKeaH, IO INIOIIAAA OJIM3KUI
momanu cymu 3emin. lupuna Tuxoro okeana ot [lanamsl 10 Boc-
TOYHOTO mobepexbss 0. Munganao cocrasiser 17 200 kM, a mpo-
TSKEHHOCTh C CEBEpa Ha 10T, OT bepuHrosa nposnnsa 10 AHTApKTH-
abl — 15 450 kM. OH mpocTupaeTcst oT 3anaaHbix oeperos CeBepHO U
OxHo#t AMepukn 10 BocTOUHBIX oOepexxuit Asun u ABcrpanuu. C
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ceBepa Tuxuil okeaH MOUYTH MOJIHOCTHIO 3aMBIKAETCs CYIIEH, coenu-
Hsschk ¢ CeBepHbIM JIeTOBUTHIM OK€aHOM Y3KUM bepHHroBbIM Nposu-
BOM (MUHHMalbHast muprHa 86 km). Ha 1ore on moxomut 1o 6eperos
AHTapKTH[BI, @ HA BOCTOKE €0 TpaHMla ¢ ATIAaHTUYECKUM OKEaHOM
MIPOBOAUTCS 10 67° 3. 1. — MepuAraHy MbIca [ 'OpH; Ha 3amaje rpaHuIa
10’KHOM yacTu Tuxoro okeaHa ¢ THAMICKUM OKEaHOM IIPOBOAUTCS 10
147° B. 1., COOTBETCTBYIOIIEMY MOsI0kKeHNI0 MbIca FOro-BocTouHoro
Ha rore Tacmanuu (I'maponorus cymmu, 1976).

Mopsi, oTHocsaumecss kK TuxoMy okeaHy: oxkpaunuvie — bepun-
roBo, Oxotckoe, SAnonckoe, XKentoe ™ope; Mmexcocmposgvie —
Bocrouno-Kuratickoe mope, HOxno-Kuraiickoe mope, banma, Ko-
pannoBoe mope, ConoMoHOBO Mope, Pumku, CUINIIUHCKOE MOpe,
TacMmanoBO MoOpe.

Tuxwuii okean camblil TyOokuid. Cpeansist rayouna ero 3980 m, a
MakcumanbHasi focturaetr 11022 m B Mapuanckom sxeno6e. [Tobepe-
b€ OKEaHa HAaXOAWTCS B CEHCMUYECKOW 30HE, TaK KaK 3TO TPaHHUIIA
TUTOC(HEPHOH IIUTH K MECTO B3aUMOJICHCTBHS C IPYTHUMH JIUTOChep-
HBIMU IJTUTaMH. DTO B3aUMOJEHUCTBHE COMPOBOXKIAETCS HA3EMHBIMU U
[IOJIBOJTHBIMH 3€MJIETPSICEHUSIMUA U M3BEP)KEHUSIMU BYJIKAaHOB. Xapak-
TepHass 0COOEHHOCTh penibedpa AHA OKeaHa — MPHYPOUYCHHOCTh Hau-
OOJBIINX MITyOHH K ero OKpauHaM. [ 1yOOKOBOAHBIE BIaAWHBI TSHYTCS
B BHJIC Y3KUX JUTMHHBIX KeT000B B 3aaJHOM ¥ BOCTOYHOH YacTsAX OKe-
aHa. KpymnHble mogHATHS pa3/iensdioT JokKe OKeaHa Ha KOTJIOBHHBIL. Ha
BOCTOKE OKeaHa PacrojiokeHo BocTouHo-TuxookeaHCKoe MOIHATHE,
KOTOpOE BXOAUT B CHUCTEMY CPEMHHO-OKEaHMYECKUX XPeOTOB.

Jns Tuxoro okeaHa xapakTepHa cienyrolias cucTeMa TeUeHUH.
K ceBepy ot skBatopa, Mexay 10 u 22° c. m1., npoxogutr CeBepHoe
raccaTHoe TedyeHue. B 3anaHoii yacti okeaHa Bo3ye OUINIITUHCKUX
OCTPOBOB OHO JIEJINTCS] HA TPU BETBU: OJIHA BIIMBAECTCS B MEXKITaccaT-
HO€ MPOTHUBOTEUYEHNE, BTOPAsk YXOAUT K 30HJICKUM OCTPOBaM, a Tpe-
Thsl, camMasi MOLIHas1, 0Opa3yeT Teroe Tedenne Kypocwuo.

bnuz octpoa Krocto ot Kypocuo ornensercs Llycumckoe Te-
YyeHue, MpoHuKarouee B Slnonckoe Mope yepe3 Llycumckuii mposus.
[poiins Booas 6eperos SAnonuun, Kypocno noBopadnBaeT Ha BOCTOK
n obOpazyer mmpoTHoe CeBEepOTHXOOKEaHCKOe TedeHue. Y Oeperos
CesepHoii AMepuku U3 Hero obpasytorcst Kanudopuuiickoe n Ans-
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CKUHCKOe TeueHus. KanudopHuiickoe X0J0IHOE TeUSHUE HarpaBJisi-
€TCA Ha 0T U 3aMbIKAE€T CEBEPHOE KOJIbIIO TEYEHUN B THXOM OKeaHe.
AJSICKHHCKOE TE€UYCHUE, CIIEAYs BJOJb OeperoB AJICKH U AJICYTCKUX
OCTPOBOB, YaCTUYHO MpoHUKaeT B bepunroso mope u Cesepnriii Jle-
JIOBHUTHIM OKEaH, YaCTMYHO NIOBOPAYMBACT HA IOT U IOT0-BOCTOK, 00-
pa3ys HeOOJIbILIOE KOJIBIIO.

Brone 6epero Kamuatku u Kypuiibckux ocTpoBOB ¢ ceBepa Ha
or aBmwxkercs xononnoe Kypuno-Kamuarckoe teuenue. C mpoaBuxe-
HHUEM K tory oHO (hopmupyeT TeueHue OUsCHo, a 3aTeM MMOCTEIICHHO
MOTPYkKaeTCs MMOJI TeIUIble BoJbI Kypocho u nmepexoauT B NIyOUHHOE
TCUYCHHE.

MesxnaccaTHOE MPOTUBOTEYEHHE B THUXOM OKEaHE CyLIECTBYET
Bech roji. Jletom OoJbliasi 4acTh MPOTUBOTECYCHUS TIOBOPAYMBACT HA
ceep. IOkHOE maccatHoe TeueHue 0OJIee YCTOMYUBOE, YeM CeBep-
HOe, UJeT Ha 3amaj okoio 5° 1o. m. Bo3sne OeperoB Horoii ['Bunen
OHO pazaBauBaercsa. OFHa YaCTh BIMBACTCS B KBATOPUATIBHOE IMPO-
TUBOTEUCHHE, MEHbIIIAsi 00pazyeT BocTouHOaBCTpauiickoe TeUeHUE.
OHO co31aeT KPyroBOE IBIKEHUE BOBI B TacMaHOBOM MOpE, a 3aTeM
MIPUCOEAMHSACTCS K TeueHuto 3anafaHbix Berpos. Y Oeperos HOxHoi
AMepukH, OT TeueHus 3anagHbix BeTpoB Ha ceBep, Ha COSAUHEHHE C
IOxHBIM maccaTHBIM TeueHUEM, UAET MolHoe [lepyaHckoe TeueHue
(Teuenue ['ymOo0IbTa), 3aMBIKAOIIEE KOJIBIIO TUXOOKEAHCKHUX TEUe-
Huii B FOxkHOM monymapuu.

B Boax Tuxoro okeaHa cocpeioTOYeHO 00Jiee MOJIOBUHBI )KUBO-
ro BelecTBa Bcero MupoBoro okeaHa. To OTHOCUTCS Kak K pacTe-
HUSM, TaK U K )KUBOTHOMY HaceyieHut0. OpraHu4eckuil MUp B 1I€JIOM
OTJIMYAET BUJIOBOE OOraTCTBO, APEBHOCTH W BBICOKAs CTCIIEHb JHJIC-
mu3ma. Jlnst dayHbl, HacuuThiBaroIed B 1iesioMm 10 100 ThIC. BHIIOB,
XapaKTEePHbl MIICKOTMTAONINE, OOWUTAIOIIME TJABHBIM 00pa3oM B
YMEPEHHBIX U BBICOKMX HIMpOTax. MaccoBoe pacpoCTpaHEHUE UMeE-
€T MPEJICTABUTEb 3y0aThIX KUTOB — KaIllaJoT, U3 0€33yObIX KUTOB —
HECKOJIbKO BUJOB TOJOCATHIX KUTOB. OTIEIbHBIC PONBI ceMeicTBa
YIIACTHIX TIOJIEHEH (MOPCKHE JBBBI) U MOPCKUE KOTHKU BCTPEUAIOTCS
Ha I0Te U Ha ceBepe okeaHa. CeBepHbIC KOTUKHU — LIEHHBIC MYIIHbBIE
3BEpH, IPOMBICEIT KOTOPBIX CTPOr0 KOHTPOJIUpPYeETCs. B ceBepHbIX BO-
nax Tuxoro okeaHa BOJSATCA TaKKE CTaBIUME OUYEHb PEIKUMU CHBYY
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(U3 yIacThIX TIOJIEHEH) U MOPK, UMEIOIIUN ITUPKYMIIOJSIPHBIN apead,
HO HBIHE HAXOJSIIUICS Ha TPAaHU UCUE3HOBEHUS.

Ouenb Oorara dayHa ppl0. B Tpornnyeckux Bojjax UX HACYUTHIBA-
etcst He MeHee 2000 BUAOB, B ceBepO-3amagHbIX MOPsIX — okoso 800
BunoB. Ha nomio Tuxoro okeana npuxoguTcs MOYTH MOJIOBUHA MUPO-
BOT'O YJI0Ba PHIOBI. [ TaBHBIC TPpaIUIIMOHHBIC paHOHBI POMBICIIA — CE-
BEpHBIC U IICHTPAJIbHBIC YACTU OKEAHA U B MOCJICIHUE NECATUICTHS
TaK)Ke IOTr0-BOCTOYHBIN paiioH. OCHOBHBIC MPOMBICIOBBIE CEMEH-
CTBa — JIOCOCEBHIC, CENBCBbIC, TPECKOBBIC, CTABPUABI, AHUOYCHI U JIp.

[IpeoOnanaromas mMacca KHUBBIX OPraHWU3MOB, Hacelstoumx Tu-
XHii OKeaH (Kak U Apyrue 4actd M. 0.), PUXOAUTCS Ha OECIIO3BOHOY-
HBIX, KOTOPBIC OOUTAIOT Ha Pa3IMYHBIX YPOBHIX OKCAHCKHX BOJ M Ha
JTHE MEJKOBOAMIA: MPOCTEHIIINE, KUILICYHOMOIOCTHBIE, YWICHUCTOHOTHE
(kpalbl, KPEeBETKHM), MOJLUTIOCKHU (YCTPHIIbI, MUJIUH, KaJbMaphbl, OCbMU-
HOTH), UTJIOKOKUe | Jip. OHH CIy»aT MUILIEH JUTS MICKOIUTAIOIIHX,
PBIO, MOPCKHX MTHII, HO TaK)XE COCTABJISIOT CYIIECTBEHHBIH KOMIIO-
HEHT MOPCKHX ITPOMBICJIOB U SIBJISTFOTCS] 00 BEKTaMHU aKBAKYJIBTYPHI.

Tuxuii okean, Ojarogapsi BBICOKUM TeMIIEpPaTypaM €ro MoBEpX-
HOCTHBIX BOJI B TPOIMHUYECKUX INUPOTaX, OCOOCHHO OoraT pa3Jind-
HbIMH BUJIaMU KOPAJJIOB, B TOM YHCJIC O0JIAJArOIINX HU3BECTKOBBIM
ckesnetoM. Hu B 0JTHOM M3 OKEaHOB HET OOJIBIIE TAKOTO OOWIIUS U Pa3-
HOOOpa3us KOPAJUIOBBIX TOCTPOCK Pa3IMYHbBIX THUIIOB, KaKk B THXOM.

OCHOBY IUTAHKTOHA COCTAaBJISIIOT OJHOKJIETOUYHBIC MPEACTABUTE-
JIU KUBOTHOTO W PACTUTEIIBHOTO MUpa. B cocraBe (uTOIIIaHKTOHA
Tuxoro okeana HacuuThIBaeTcs moutu 0oJiee yueM 1000 BuaoB oaHo-
KJIESTOYHBIX WJIM KOJIOHUAIBHBIX Bojopocieid. Hanbonpiiee yrncio Bu-
JIOB HalieHo cpeau niepuauneit (683 Buna) (Fanepkun u ap., 1982).

ATtjanTH4ecKuii okeaH. Ero Ha3BaHue IpeINONI0KUTEIBHO IPO-
HCXOJMT OT ATJIACCKHX rop Ha ceBepe A(DPHUKHU WM OT MH(PHUECKO-
ro noru0urero KoHTUHEHTa ATnantuasl. Ha3Banue « ATIaHTHYECKUI
OKeaH» BIEepBhIC MosBWIOCH B 1507 1. Ha kapTe Banpa-3emromnepa. C
TEX MOp Ha3BaHUE YTBEPIUIOCH B reorpaduu.

ATnaHTUYECKUI OKeaH orpaHnyeH rnodepexbsiMu EBporbl u Ad-
puku ¢ Boctoka u CeBepHoit 1 FOxHOM AMepuKol — ¢ 3amajaa; Ha ce-
Bepe rpanuuuT ¢ CeBepHbIM JIeMOBUTHIM OKEaHOM, Ha 3amaje U BOC-
TOKE — COOTBETCTBEHHO ¢ TuxuM u MHnuiickum okeanamu. ['panuna
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¢ CeBepHbIM JlenoBUTHIM OKEaHOM OOBIYHO MPOBOAUTCS 10 70° C. mI.
baddunosa 3emist — octpoB Jducko, meic bpyctep (I'pennannus) —
61° c. m. Ha CkaHAMHABCKOM IOJIyOCTPOBE; I'paHulla ¢ TUXUM okea-
HOoM — ocTpoB Octe (Oruennas 3emist) k Mbicy LlITepaek (AHTapKTH-
na); rpanuiia ¢ Mapuiickum okeanom — mbic MrompHbii 1 o 20° B. 1.
K AHTapKTH[E.

ATHaHTHYECKUI OKeaH MMEET HECKOJBbKO CPEIU3EeMHBIX Mopeil
(bantuiickoe, CpeauseMHOe — MeXMaTepUKOBOE Mope, Anprarnude-
ckoe, Monuueckoe, Oreiickoe, Mpamopnoe, UepHoe, A30Bckoe) U
3 kpynHbIX 3anuBa: MekcukaHckuii, buckaiickuii n I Bunelickuii; 3a-
octpoBHOEe Mope — Kapubckoe; MexxocTpoBHbIe MOpsi — TuppeHckoe,
Mope Yaazeinna; Mopsi B okeane — CapraccoBo, CeBepHoe.

OT Opyrux OKEaHOB €ro OTJIMYAeT CHIIbHAS M3PE3aHHOCTH Oe-
peroBoil nMHKHM, 00pa3yloliell MHOTOYHMCICHHBIE MODPS U 3allUBBbI,
0co0eHHO B ceBepHOH vacTH. OTinuMeM ATIAaHTHYECKOTO OKeaHa
oT Tuxoro sBIsS€TCS OTHOCUTENBHO MaJIo€ KOJIMYECTBO OCTPOBOB U
CIIOKHBIHN pebed qHa. braronaps moaBogHbBIM XpeOTaM U MOTHATHAM
00pazyeTcsi MHOKECTBO OT/AEIbHBIX KOTJIIOBHH.

OOMeH BoJbl MPOUCXOANT 3a 46 JieT, 4yTo B 2 pasza ObicTpee, ueM
B TuxoM. B okean BmagaroT kpymHble U cpeHHE pekH (AMa3oHKa,
Kownro, Hurep, Muccucunu, Cearoro JlaBpeHTHS U ApYTHE), KOTOPBIE
CIly’)KWJIM U CIIY)aT €CTECTBEHHBIMH MYTSIMH COOOILCHHMS; M3pe3aH-
HOCTh OeperoBoii nmuHuK EBpombl, Hanmnune MeKCHKaHCKOTO 3auBa,
Cpeau3eMHOro MOpsI TaKKe CIIOCOOCTBOBAIIM PAa3BUTUIO MOpeEIiaBa-
HUS M OCBOCHHUIO OKEaHa.

ATIaHTHUYECKUH OKeaH M3-3a OOJBIION MPOTSHKEHHOCTH C CeBepa
Ha 0T, Y30CTH B paiioHe sKkBaTopa U cBA3M ¢ CeBepHbIM JIenoBUTHIM
OKEaHOM B 1I€JIOM Ha MOBEPXHOCTH XojoaHee Tuxoro u Mnauiickoro
okeaHoB. CpenHssl TeMiepaTypa BoJbl Ha OBEepXHOCTH +16,9°, B TO
Bpems kak B Tuxom — +19,1°C, Uuauiickom — +17°C. Otnuvaercs u
CpeHsAs TeMIeparypa TOJIM Beell BojiHON Macchl CeBepHoro u FOx-
Horo mnonymapuil. brmarogapst [onbdetpumy cpeansisi Temmeparypa
Bozbl CeBepHoit ATnanTtuku +6,3°C, a roxHoi — +5,6°C. B nenom xe,
KaK ¥ B IpyTUX OK€aHax, TeMIepaTrypa MOBEPXHOCTHBIX BOJ MOHMKa-
eTcs OT 9KBATOpa K IOJIFOCaM, a TakKe C 3araja Ha BocTok. Hannune
TEIUTBIX TeUEHUH MOIEPKUBAET TEMIIepaTypy BOJIbI Ha 3aI1ajie OKeaHa
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Ha 20° c. m1. okoso +27°C, B TO BpeMs Kak Ha BOCTOKE BCEr0 OKOJIO
+19°. Xopo111o npociaeKUBaroTCsl U CE30HHBIE N3MEHEHUS TEMIIEpaTyp.

B ATnanTHueckoM oKeaHe IO 00€UM CTOPOHAM IKBAaTopa Cylie-
CTBYIOT IacCaTHbIE T€YEHUs U NMPOTUBOTEUEHUS MEXAy HUMHU. FOxk-
HOE IaccaTHOe TeYeHHWE MPOXOOUT ONM3KOo K dKkBaTopy; CeBepHoe
raccaTHOE TEUYEHHUE U NPOTUBOTEUEHHE CIIBUHYTHI K CEBEPY OT dKBa-
Topa. CeBepHOE MaccaTHOE TE€UEHUE HauMHaeTcs B I BuHeilckoM 3a-
JIUBE, IEPECEKaeT OKeaH U BO3Jie AHTHILCKUX OCTPOBOB pa3fesseTcsl.
Opnna ero BeTBb 3ax0auT B KapuOckoe Mope 1 MeKCUKaHCKUI 3aJI1B,
obpasys KapuOckoe Teuenue, Apyras BETBb HIET BAOJIb AHTHIIb-
CKUX OCTPOBOB (AHTHJIbCKOE TCUCHHE) U CMEIIUBAETCS CO CTOUYHBIM
DIOpUACKUM TEUEHUEM, BBIXOJAIIMM K3 MEKCHKaHCKOro 3ajlnBa
yepe3 Onopuackuii nposnus. B pesynprare ciusHus AHTHIBCKOTO U
dnopuacKoro TeueHU 00pazyeTcsi BEIMKOE Temioe TeueHue [ oib-
¢dctpum. [ombdeTpuM mpeacTaBiseT coOOW CPaBHHUTENBHO Y3KYIO
nosiocy (75—120 kM) ¢ TOBOJILHO OOJIBITUME CKOPOCTSIMU JIBUKCHHUS
(mo 10 km/4), oTaenstoNy0 Temibie Boabl CapraccoBa MOps OT XO-
JIOJTHBIX BOJ, UAYIIUX ¢ ceBepa. CpeaHss rojioBasi TeMrepaTypa BOJbl
Ha noBepxHocTH ['onbdcTprma 25-26°, COICHOCTD BBIILE CPEJHEOKE-
aHn4YecKod — okono 36,5%o. KOro-Boctounee bonpmoit Herodayna-
nenackoi 6anku [onbderpum pacnagaercs Ha paj crpyil. OxHa u3
HUX TIOJ JCHCTBHEM 3alagHbIX BeTpoB oOpaszyer CeBepoariaHTHUe-
ckoe Teuenne. Oxozo 50° c. 1. OT HEro OTAETSETCSI BETBb, 00pa3yro-
mas [lopryransckoe TeueHne, kotropoe Mexay Kanapckumu octpo-
BaMHU U 3eJIeHbIM MBICOM CIIMBaeTcs ¢ BojgaMu Kanapckoro TeueHus.
OcHoBHas ke BeTBb CeBepoaTIaHTHUECKOr0 TeUeHHs UeT K Oeperam
EBponel mox Ha3BanueM HopBexcKoro TeueHHs! M MOTOM YXOAWT B
Cesepnbiit JIemoBUTHIN OKeaH.

Oxnee Hcnangun or CeBepoaTsIaHTUUECKOIO TEUYEHHs OTXO-
JUT Ha ceBepo-3amnaj teueHne MpMunrepa, KoTopoe, MpUcOeANHAACH
K BocTouHorpeHiaaHaCcKOMYy CTOKOBOMY TEUEHHIO, MOBOPAUYMBAET K
I0’KHOH OKOHeYHOCTH ['pennanauu. 31eck o0pasyercs: 3anaiHOrpeH-
JMaHJCKoe TeyeHue, yxonsimee B baddunoB 3anuB m wactuyno mpo-
nukatomiee B CeBepublil JlenoBuTeiii okean. bosplnas 4acTb BOJBI
3anaHOTPEHIaH/ICKOTO TeUEeHHUs IOBOPAYMBAET HA IOT, YCUIIUBAETCA
ApKTUYECKUMH BOJaMH M oOpasyeT xonoxHoe JlaGpagopckoe Teue-
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nue. Temneparypa Jlabpagopckoro Teuenus: B suBape 0°C, B aBry-
cre — +12°C. Berpeuasich ¢ ['onbpcTpuMoM, 4acTh XOJIOIHBIX BOJ
JIaGpagopckoro TedeHHsl yXOIUT BIUIyOb TMOA Teruible BOAbI | 0Jb-
¢crpuma u Ha riryoune 800—1200 m oOpasyeTcs TayOMHHOE MPOTH-
BoTeueHne AHTHroiab(crpuM. brnaronaps JlabpamopckoMy TeueHHIO
IpeHNaHICKue aicOepru MPOHMKAIOT Ha IOT BIUIOTH 10 Bomnbinoi
Herodaynanenackoi 6aHku.

IOxxHO€e maccaTHOe TeueHne nepecekaer ATIAHTHYECKHH OKeaH
BJIOJIb DKBaTOpa Uy 6eperos bpasunuu pasaensiercs Ha [ Buanckoe u
bpasunsckoe Teuenusd. I'Buanckoe BMecte ¢ CeBepHBIM IaccaTHBIM
TeueHHeM HecyT Boay Ha ceBep — B KapuOckoe Mmope n MeKkcukaHCKHi
3anuB. bpasuibckoe TeueHue UAET Ha IoT, MOCTENEHHO OTKIIOHAACH
BJIEBO U 0Ko0JI0 40° 10. III. CIUBAsCh C TeUEHHEM 3amagHbIx BeTpos.
Hebonpmias yacte Bpasunbckoro TedeHHsI MPOJOIKAECT JIBUTATHCS
BJIOJIb Oepera MaTepuka, mpwxuMasch K HeMy. HaBctpeuy bpasuib-
CKOMY TEYEHHIO C Iora JIBUKETCs X010/ 1Hoe DOJIKIEHICKOE TEUEHHE,
[IOBOpayYMBaIOLIee OCIE B3aUMOeHcTBUA ¢ bpa3nibckum TeueHneM
Ha BOCTOK. Y OeperoB AQpuku oT TeueHus 3amnaHbix BeTpos k cese-
py otxoaut benrenbckoe. VM 3aMbIKaeTcst 10’)KHOE CyOTpONHYECKOe
AHTULHUKIOHUYECKOE KOJIBLIO TEYEHUH B ATJIIaHTHUECKOM OKEaHe.

MesxmnaccaTHOE NMPOTUBOTEUEHHE B ATIAHTHUYECKOM OKeaHe Ha
BCEM MPOTSHKEHUH BBIPAXKEHO JIETOM; C JeKaOpsi M0 MapT OHO cOXpa-
HsI€TCSl TOJBbKO Ha BocToke. IIpomomkenne nporuBoTeueHus — ['Bu-
HENCKOe TeYeHHE, COEIMHSIONIEECs C F0KHBIM 3KBaTOPHUAJIBHBIM Te-
YEHHEM.

WutepecHolt 0cOOEHHOCTBIO ATIAHTUYECKOTO OKEaHa SIBJISIETCS
CYLIECTBOBaHUE B HEM MPECHBIX MOJ3EMHBIX BOJ — CyOMapHUHHEIE HC-
tounuku (o 1. C. 3enkepy). OnnH U3 HUX 1aBHO U3BECTEH MOpAKaM,
OH PacHojokeH BocToYHee noryocTposa dropuaa, rae Kopadiu mo-
MIOJIHAIOT 3amachl MPecHOi BoAbL; 3T0 90-MeTpoBOE «IIPECHOE OKHO»
B coJIeHOM okeaHe. Bona GpoHTanupyer Ha rnyoune 40 M 1 HogHUMa-
€TCsl Ha MOBEPXHOCTh. JTO TUIIMYHOE SIBJICHHUE Pa3rpy3KH MOJ3EMHO-
ro UCTOYHHMKA B 00JACTH TEKTOHMYECKHX HapYIICHHH WM paiioHaX
pasBuTHs Kapcta. HemaBHo Obuta mpoOypeHa CKBa)XKMHA HA MaTepu-
KOBOM CKJIOHe MeKcHKaHCKOro 3anuBa y oeperoB @uopusl, B 48 kM
ot ropoaa Jloncousuiut. [TpoOypunn ckBaxkuHy Ha riyouHe 250 m,
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BBIPBAJICS CTOJIO BOJIbI BEICOTOM B 9 M, Bojia ObLia ripecHoit. [loncku u
HCCIIeIOBAHNE CYOMapUHHBIX HCTOYHUKOB TOJIBKO HAYMHAIOTCSI.

Pacnipenenienne KMBBIX OpPraHM3MOB B ATIAHTHYECKOM OKea-
HE eCTECTBEHHO IOYMHSETCS TJI00ATBbHBIM 3aKOHOMEPHOCTSIM TIPO-
CTPaHCTBEHHOTO PACIPEICICHUS JKU3HU, OOIIUM C JPYyTHMH OKea-
Hamu. Bmecte ¢ TeM MMEIOTCS HEKOTOpBIC CIEeNU(UISCKHE YEePThI
Ouooruu ATIIAaHTHYECKOTO OKeaHa, KOTOPBIC ONPEACISIFOTCS] TAKUMU
€ro 0COOCHHOCTSIMU, KaK HauOOJIbIIast CPEIH IPYTHX OKECAaHOB MEpH-
JMOHAJIbHAS TPOTSHKCHHOCTh U HAMMEHBIIIasl ITUPUHA, OTHOCUTEIHLHO
pazBurthlii menbd (okono 10% miomanm), Hajauuue OONBIINX MTPHIA-
TOYHBIX OACCEHHOB CpPEAM3EMHOMOPCKOTO THIIA, MOIIHOE PAa3BUTHE
lonbdcrpuma, Oka3pIBarOIET0 OrPOMHOE BIUSHIE Ha BCEO CeBEpHYIO
ATIIaHTUKY, U YETKasl BBIPAXKEHHOCTh CYOTPOIMUECKUX alBEJUIMHTOB
y BoctouHbix Oeperos ([Tapun, 1984).

Pacmumenvuviti mup ATIAHTHYECKOTO OKeaHa BEChbMa Pa3HOO-
OpaseH. JloHHast pacTUTEIBHOCTH (PUTOOCHTOC), 3aHUMAIOIIIAS TTPH-
OpexHyto 30HY 10 riryounsr 100 M (oxono 2% ot oOuie miomanm
JTHa OKeaHa), BKJIrouaeT Oypwie (PyKychl, acKOQUILTYM, TaMHHAPHUS),
3enEHbIe ¥ KpacHble (aH(ENbIHs U IP.) BOJAOPOCIH, a TAKKe 00UTar0-
1Me B COJNIEHOW BOJIC I[BETKOBBIE pacTeHus ((puiiocnaauke, 30cTepa,
noceinonns); CapraccoBo Mope, XapaKkTepu3yoleecs TTOCTOSHHBIM
MIPUCYTCTBHEM MACChI TUIABAIOIIUX OYPBIX BOAOPOCICH — Capraccos.

OUTOIUIAHKTOH COCTOUT U3 MEIIKHX OJHOKJIETOYHBIX BOJIOPOC-
Jed (nuaTtomei, Te-pujiMHeH, CUHE-3eJIEHBIX, KPEMHE-KI'YTHKOBBIX,
KOKKOJIUTHHOB).

Kusommwtii mup. YKUBOTHBIE OPTaHU3Mbl HACENSIIOT BCIO TOJIILY
BOJIbI ATJIAaHTHYECKOTO OKeaHa. Pa3zHooOpasue (ayHbl yBelIn4HBa-
€TCsl B HAIIPABJICHUU TPOMUKOB. B XOJOIHBIX U yMEPEHHBIX MOsiCax
OHa HACUUTHIBACT THICSYH BUJIOB, B TPOIMUECKUX — JIECATKU THICSY.
JIJis XOJIOTHBIX U YMEPEHHBIX MOSICOB XapaKTEPHBI: U3 MIICKOITUTAFO-
IIUX — KUTHI U JJACTOHOTHUE, U3 PBIO — CEIIbJH, TPECKOBBIC, OKYHEBbIC
¥ KamOaJioBbIe, B 300IUIAHKTOHE OTMEYACTCs PE3KOe MpeolIiajaHue
BECJIOHOTUX PAaKOOOpa3HbIX W HMHOTJA KPBUIOHOTHX MOJLIFOCKOB.
Mexny (hayHaMH YMEPEHHBIX IMOSICOB 00OUX MOJyIIapUi OTMEUaeT-
cs1 OOJIBIIIOE CXOJCTBO B cocTaBe (ayHbl U €€ KOJTUUECTBEHHOIO pa3-
Butus. He menee 100 BUJOB KUBOTHBIX OTHOCSITCS K OUTIOJSPHBIM,
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T. €. XapaKTEepHBbI JJIs XOJIOAHBIX U YMEPEHHBIX IIOSICOB U OTCYTCTBY-
10T B Tponukax. K HUM OTHOCATCS TIOJIEHH, KOTUKH, KUTHI, KUJIbKH,
CapAMHBI, aHYOYChl U MHOTHE OECIIO3BOHOYHBIE, B TOM YHCIIE MHIHH.
Jl1g Tponu4eckux MosicoB ATIAHTHMYECKOT0 OKeaHa XapaKTepHBI: Ka-
LIaJIOT, MOPCKUE Yepernaxu, pakooOpasHble, akyJibl, JETy4le phIObI,
KpaObl, KOPaJJIOBbIEC MOJUIBI, cUU(OUTHbIE MEy3bl, cu(OHOPOPEI,
pPaauoNIApUH.

HNupuiicknii oxean. bonbieit yacteio pacnonoxked B HOxxHOM
nonyuapun, Mexay Asueit Ha CeBepe, Adpukoii Ha 3anazae, ABCTpa-
nueit Ha Bocroke u AnTtapktuaoi Ha HOre. CeBepHas yacTh okeaHa
JeNnnTCsl M-0BoM MHJocTaH Ha JBe 4acTH — ApaBHiickoe Mope Ha
3anaje u benranbckuii 3anuB Ha BocToke. ['panuna mexny WMunnii-
CKUM U ATIaHTHUYECKUM OKE€aHaMH MPOBOAUTCA MO MEpHUIMaHy Mblca
HronsHoro. I'pannna MHauiickoro okeana ¢ TUXuM NpoXOAUT IO JIu-
HUU, COEUHSAIONIEN OKOHEUHOCTh M-oBa Manakka ¢ octpoBamu Cy-
matpa, fIBa, Mansie 3onackue o-Ba oT banu no Tumopa, a k 0ry ot
Tacmannu — no Mepuauany meica FOro-Bocrounoro.

[lepBbie reorpaduueckue nanapie 00 MHIuiickoM okeane OTHO-
csTcs Ko BpeMeHH mnaBanus Backo ne ['ambr (1497-1499 rr.). B kon-
ue XVIII B. mepBble mpomMepsl ero TiyOrH NpOoBes aHTIIHUCKUI Mope-
miaBarens [xeiiMmc Kyk. KommiekcHoe n3yueHne okeaHa Ha4ajloch
B koHle XIX B. HanGonee kpynHeie cciaeq0BaHus ObUIH POBEICHBI
AHTJIIMICKON 3KcTieuIei Ha cynae «Yemnenmkep» (1872—1876 rr.).

Nupuiickuii 0keaH MMEeT HAaUMEHbIIEE KOJIMYECTBO MOpPEHR 1O
CPAaBHEHUIO C IPYTMMHU OKE€aHaMH. B CeBEpHOI 4acTU pacOIOKEHBI
HaunOoJiee KpymHbIe MOpsi: cpedusemubie — Kpacnoe mope u Ilepcun-
CKUH 3aJIUB, nOLY3aMKHYymoe AHJaMaHCKOe MOpe U okpauHHoe Apa-
BUHCKOE MOpE; B BOCTOUHOH YacTH — medcocmposnvle Apadypckoe u
Tumopckoe Mops.

B Nnaniickuii okeaH HECYT CBOM BOJIbI KPYIHEHIIINE PEKH A3HHU:
Canyun, Upasanu u I'anr ¢ bpaxmamnyTpoii, Bnagarouue B benrans-
cKkuii 3anmuB; Mua, Bnanaromuii B Apasuiickoe Mope; Turp u EBdpar,
CIMBAIOLIUECS HEMHOrO Bbllle BrajgeHus B llepcuackuii 3amus. 13
KPYITHBIX peK AQpHuKH, Takke Bragaomux B Munuiickuii okea, cie-
JyeT Ha3BaTh 3amOe3u u Jlummorno.
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B Cesepnoe nonymapue Muaniickuii okean 3aX0IUT B OCHOBHOM
MoOpsAMH U 3anuBaMu. [lo3ToMy 37€ch OTCYTCTBYIOT TEUEHUS, aHAJIO-
THYHBIE TEUEHUSIM CEBEPHBIX yacTell ATnanTuueckoro u Tuxoro oke-
anoB. [IpeoOnanaromniee 3HaueHIE UIMEIOT MyCCOHHBIEC TEUCHUS, U3ME-
HSIOILME CBOE HaIpaBlIEHHE MO ce30HaM roja. CeBepHOe maccaTHOE
TE4YEeHHE, MEKIIACCaTHOE MPOTHBOTEUYEHUE BBIPAXKEHBI 37IECh TOJIBKO
3uMoil. OxHOe maccaTHOe TedyeHHe CYLIECTBYeT MOCTOSIHHO, HO IO
CPaBHEHHUIO C aHAJOTMYHBIMU IOKHBIMU TEUEHHSMHU JIByX OKEaHOB
oHO 3HauuTenbHO (Ha 10°) cMemeHo k rory. Henanmexo ot Geperos
Adpukn oHO paznensercst Ha 1Be BeTBU. CeBepHas BETBb B JICTHHM
ce30H oOpazyer Comanuiickoe TeueHHne, 3MMOH aeT Hauano MeXIac-
carHomy TeueHuto. OxHas BeTBb 0Opa3yer Manarackapckoe u Mo-
3aMOMKcKoe TeyeHus. CimBasich, OHU 00pa3yroT TeueHue MronpHoro
MBICa Y FOJ)KHBIX OeperoB Adpuku, HO OONbLIAs YaCTh UX BOJ MIET Ha
BocToK B Teuenne 3amagHbix BeTpoB, oT KOTOpOro otaensercss Ha-
MIpaBJIEHHOE Ha ceBep 3anagHo-ABCTpaIMiiCKoe TeUeHHE, 3aMbIKAI0-
1[ee KOJIbLIO TeueHn B IHInIiCKOM OKeaHe.

Pa3Burne xxu3nu B UnaniickoM okeaHe onpezesnseTcs ero 3Hauu-
TEJILHOW 9KBaTOPHAIBHOM J0JIEH, TJe TTIaBHBIM KOMIIOHEHTOM (hayHBI
SIBIISIIOTCS. KOPAJJIOBBIE IMOJIHIIBI, 00pa3yrolue OOMHUpHbIE pUPHI C
0oraThlM PacTUTEIbHBIM M )KUBOTHBIM MHUPOM: KpacHbIe BOAOPOCIH,
r'yOKH, 4YepBH, KpaObl, MOJIJTFOCKH, MOPCKHE €XHU, OQUYPbl © MOPCKHE
3BE3IBI, SIPKHE KOPAJUIOBBIE PHIOBI. MEIKOBOABS BOCTOYHOIO IMoOe-
PEXbsl 3aHITHI MAHTPOBBIMHU 3apOoCisiMU. JINCThsS MaHTPOB, MOMAJat0-
1ye B BOJY, CO3Aal0T OCHOBY JUIS MOLIHOM JETPUTHON TPOYUUECKOH
CeTH B OKEAaHCKOM 3KkocucTeme. B Toie BoJ OTKPBITOTO OKeaHa ¢
ocBeleHHOCcThIo 10 100 M B Macce pa3BUBAIOTCSA IMATOMOBBIE U Tie-
puIMHHEEBbIE BOJOpOciu. B coctaBe 300muankTona 0orato mpeacras-
nieHbl BecnoHorue pauku (6onee 100 BHIOB), KPBUIOHOTHE MOJUTIOCKH,
Meay3bl. OrpoMHO pa3HOOOpasue pagroIsipuii — THICSIYM BUAOB. B He-
KTOHE JOMUHHPYIOT PbIOBI — aKyJbl U TYHIBI (OOBEKTBI MAacCOBOTO
MIPOMBICIIA), JIETY4YHe PbIObI, MHOTOYUCICHHBI U KanbMaphl. 13 mpe-
CMBIKAIOIINXCsl OOBIYHBI MOPCKHE Yepenaxu, a U3 MICKOMUTAIOIINX —
JIACTOHOTHUE, AIOTOHU, AeTb(QHUHBI U KUTHL. Ha nHe B Macce OOHMTAIOT
roJoTypuu (00BEKT MPOMBICTIA).
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Cesepublii JlenoBuThIii 0keaH. CaMbliii MaleHbKUIT 1 CaMBbIii
XOJIOJHBIN oKkeaH. [Toutu Bcsa €ero akBatopusi, LIEJIMKOM PacIiOOKEH-
Has K ceBepy ot IlomsipHOro Kpyra, OOJNBIIYIO YacTh To/a MOKPBITa
apA0M. OH MOYTH €O BCEX CTOPOH OKpYXeH MaccuBamu cyuu — Ce-
BepHOil Amepukoil n EBpasueil. CeBepHblil JlenoBuThlil okeaHn rpa-
HUYUT ¢ TUXUM OKeaHOM rocpezicTBoM bepuHrosa nponusa, a ¢ AT-
JaHTU4YeCKuM — 4epe3 HopBeikckoe Mope, pacIoyioKEHHOE MEXITy
EBponoii u I'pennanaueii. Mopsi: Teruisie okpaunssle — Hopsexckoe,
bapenneBo; BHyTpeHHee benoe; okpannnslie apkruyeckue — Kapckoe,
JlanrreBbix, Bocrouno-Cubupckoe u Uykorckoe, bodopra, badpuna,
I'pennannckoe. B Cesepublil JIenoBUTHIM OKeaH BMagaroT KPYIHBIE
pexu — Ces. Jlpuna, [lewopa, O0b, Enuceli, Xaranra, Jlena, Mumnu-
rupka, Kosnbima, Makensu.

Teuenusa: tennble BoAbl noctynaioT B CeBepHblil JlenoBUTHII
okeaH ¢ CeBepo-ATIAHTUYECKUM TEUEHHEM U PACIPOCTPAHSIOTCS B
cropony bapennosa mops Baosb Oeperos Hopeeruu moj Ha3zBaHHEM
Hopgexckoro Teuenust, KOTOpoe MpuMepHO Ha nonrote 14°B. 1. pas-
BeTBisieTcs Ha 3anaauHo-llInmundeprenckoe u MomHoe Hopakarckoe
teueHus. [locnennee y Konbckoro nosyoctpoBa nojigy4yaeT Ha3BaHHE
MypMmaHCKOro, IepeceKaeT 0KHYI0 4acTh bapeHiieBa Mopst U 3aTeM
nepexouT B 3anagHo-HoBo3zeMenbckoe TeueHne, MOCTENEeHHO 3aTy-
xarolee B ceBepHoi yactu Kapckoro mopsi.

Yacte Teribix Boa noctynaer B CeBepHblil JIenoBUTHIN OKeaH
n3 Tuxoro okeana uepe3 bepunros nponus. Ha ocHOBe 3TuX BOX B
paiione Uykotckoro u Bocrouno-Cubupckoro menbdos Gpopmupyer-
cs1 TpaHcapKTHUeCKOe TeUeHNe, KOTOPOE MepeceKaeT okeaH MIMPOKON
10JIOCOM, 3axBaTbiBasi CeBEpHBIN IMONIOC, U YCTpEMIISIETCS K CeBep-
HOoMy ToOepesxbio ['pennananu. Mexay ['pernanguert u Hlnuuodep-
reHoM (opMupyercsi MOIIHOE BO3BpaTHOEe (cTokoBoe) Bocrtouno-
I'pennanackoe TeueHue, SBISAIONIEECS MPOAOIKEHHUEM TJIaBHOIO
TpaHcapkTHyeckoro TeyeHusl. DTO XOJOJHOE TE€YEHHE OTINYAETCS
0O0JIBIION MOLIHOCTBIO M BBICOKO# cKopocThio. K tory ot I'pennanaun
dhopmupyertcs xononnoe Kananckoe (Jlabpamopckoe) TedueHue, KOTo-
poe HeceT BoAbI U3 APKTHKH B ATJIIaHTUYECKUN OKeaH.

Pacmumenvuoiit u yncueomnwtii mup. CeepHblit JlenoBuThIi
OKeaH 10 0OraTCTBY M Pa3HOOOPA3UI0 PE3KO pa3iMyacTcs B TEIIBIX
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U XOJIOAHBIX BoAax. /[oHHBIE BOJOPOCIH, B TOM YHCIIC HMECIOIIHE
IIPOMBICIIOBOE 3HA4YeHUE (JlaMUHApueBbie, QGYKYChl U JIp.), B 00Jb-
IIMX KOJIHMYECTBAX PACIPOCTPAHCHBI B pallOHAX BIMSHUS TETUIBIX
Boja y OeperoB Wcmannuu, Hopeeruu, Konbckoro momyocrposa u B
Benom mope. B xonmomHbix Bomax ApKTHdeckoro OacceiiHa ¢opa
3HAYUTEILHO OCllHEE, T. K. JIbJIbI MPEISITCTBYIOT PA3BUTHIO )KU3HH B
nutopanu. Onnako Bo BcéMm CeBepHoM JlenoBUTOM OKeaHE UHTEH-
CUBHO pa3BUBACTCs (PUTOIUIAHKTOH (B OCHOBHOM JIMATOMOBBIC), B TOM
YUCIIE ¥ CPEIU JIBJIOB LIEHTPaIbHONH ApkTuky. JKMBOTHBINM MUp 0oJjee
pa3znooOpasen B CeBepo-EBponeiickom OacceitHe, rie npecTaBicH
0osee yem 2000 BUIaMu KUBOTHBIX, BKJIFOYAss KUTOB (IIOJOCATUK U
HBIHE TIOYTH UCTPEOJICHHBIN TPEHIIAHICKHIT), © OOJIBIINM YHUCIIOM BH-
JIOB PbIO — CeJIbJib, TPECKA, MOPCKON OKYHb, ITUKIIA U JIp. (CM. TaKXKe
Apxkrudeckas 001actb). B Apkrrueckom OacceiHe Cpeu )KUBOTHBIX
MJICKOTIATAIOIIHNX MPE00IIaaroT KpUOMHIIBI — OEIbIN MEJIBE/h, MOPIK,
TIOJICHbB, & TAKXKe HapBaj, Oenyxa u np. BumoBoil cocraB peid OescH
(mpeobnanaroT MmoJIsipHas TPECKa, HaBara, caiika U B YCThSIX PEK Ipe-
CHOBOJIHBIE BUJIBI pbIO). B 1emoM mioTHOCTh OMoMacchl OT ATIIaHTH-
KM K TToJitocy yMeHbInaetcs B 5—10 pas.

Mopckue ouonozuueckue pecypcel. 1IpoMbICTOBBIMU OpraHU3-
MaMHU, MPEKJIE BCEr0 prl0aMu, B MPHATIAHTUYCCKON YaCTH SIBJISIOTCS
CKOTUICHUSI CEJIbJIU, TPECKHU, IMUKIITH, MOPCKOTO OKYHSI, Caii/ibl U ApY-
rux. Bemercs He3HAUMTENBHBIA JHIICH3MOHHBIH MPOMBICE]I KUTOB,
HEPIIbI, MOP>KEH AJI1 MECTHOTO HACEIICHHUS.
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I'nasa 5. 03épa

ITpoucxoxxaeHue o3ep

O3epoMm Ha3bIBaeTCsl BOLOEM 0oJiee MIH MEHEee 3aMeJIEHHOTO BO-
1000MeHa, 3aMOHSIONINN BIaIuHy (KOTIOBHUHY) 3¢MHOI KOpBI M HE
HMMEIOIIHI HETIOCPECTBEHHOM CBsI3U ¢ MOpeM (okeaHoM). O3€pa — co-
BOKYIIHBII 3JIEMEHT TUApOcdephl, yIaCTBYIOUIMNA B TI00aTBHOM KpY-
roBopote BoJisl. O3epo — aneMenT nanamadTa. O3epo — 3KocucTeMa
CO CBOMCTBEHHBIMH €My a0MOTHYECKUMH YCIOBUSMH U OUOTOM.

O3sepHble KOTJIOBUHBI — 3JIeMEHT perbeda. Bo3HMKHOBeHHE U
pasBHUTHE 03€pHBIX KOTJIOBUH C MX BOJHBIMUA MaccaMH — IIPEAMET HC-
clieoBaHU reorpad)oB-THIPOIIOroB, a GOPMHUPOBAHNE O3EPHBIX CPENl
OOHTaHUSI U HACBIICHUE MX XM3HBIO MPU B3aMMOJCHUCTBUH KHUBBIX U
KOCHBIX 3JIEMEHTOB 3TUX CpeJl — MPEAMET UCCIICAOBAHUH YUECHBIX JIUM-
HOJIOTOB — 03€pOBE/IOB (JIMMHOC — «/imnos» — 03epo). 3HaHue MecTa U
ponu o3ep B GYHKIMOHUPOBAHUH TUIPOCHEPhl MOKET OCHOBBIBATHCS
Ha U3Y4YEHHUHU UX reorpaduu, Mecta o3ep B THAPOrpaduuecKoii ceTu pe-
TMOHA, YYacTHsl 03ep B INI00aJIbHOM BOI0OOMEHE, HCTOPUU 00pa3oBa-
HUSI MX KOTJIOBHH M 9KOCHCTEMHBIX IpeoOpa3oBaHuii (CTapeHHe 03ep,
MpeBpalleHusl X B 00J0Ta WM MCYE3HOBeHHE). M3yueHue ozep He-
00X0JMMO HAYMHATH ¢ 00pa30BaHUsI IPUPOAHBIX KOTJIOBHH, UYTO JIa€T
BO3MOKHOCTb YCTaHOBHUTbH THI BOJHOTO NMUTaHHSA, PU3NYECKUX U XU-
MHUYECKHX XapaKTEePUCTHK HMX BOJ, TeMIepaTypHble Kilaccu(UKaluH
03ep, UX TpohUUECKOro (MPOLYKIHOHHOTO) CTATycCa, CyKIIECCHOHHBIX
1 3BOJIFOLIMOHHBIX MPOIECCOB B 03EPHBIX IKOCHUCTEMAX, MPUIHHBI ITPO-
HCXOXJICHUSI 03CPHBIX BaHH U B COOTBETCTBUM C 3THM PacIpe/ICInTh
03epa Ha HECKOJIbKO TPYIIT IO UX MPOUCXOXKICHHUIO (CM. TabI. 5).

- TexkTonnyeckue o3epa. [IporcxoxaeHre TEKTOHUYECKUX KOT-
JIOBHH CBSI3aHO C TOPOOOPA30BaTEIbHBIMH MPOLIECCAMH, TI03TOMY YPO-
BEHb 3THX 03€p BBILIEC YPOBHSI MHPOBOro OKEaHa W OHU OKPY>KECHBI
TOPHBIMH MacCHBaMH, C KOTOPBIX IPOUCXOIUT CHETOBOE U JIGHUKOBOE
nutanue. bepera Takux o3ep KpyTble, ckanucTeie. O3epa BBITSHYTHI
B JJIMHY IO HampaslieHuIo pudToBeIX auHUA. O3epa oIuroTpopHoro
wim ynetpa-onurotpodHoro tuna (baiikan). XomnomHele, TpOTOYHBIE.
B ¢ayne MoryT OBbITh PEIUKTOBBIC U 3HAEMHUYHBIC 3JIEMEHTHI.
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Tabmuma 5

T'enemuueckue Kﬂaccu¢ukauuu 03€PHbBIX KOMJIOBUH

(Kumaes, 2007)

Ipoucxooicoenue Toscnenue Ipumepwvr
O0pa3yroTcs B TOHMKE- Baiikan, Tanranpuka,
HUSIX, BO3HHUKIINX B pe- Jlagoxckoe, OHEXCKOE,
Texronndeckue |3ymnpraTe TekToHHMUecKuX | Mccrik-Kyms, CeBan, Dpu,
IBIDKEHUH 3eMHOM kopel | OHTapwo, ['ypon, Muun-
(TperuHbI, cOPOCHI) raH, Bepxuee u 1p
Bo3Hukatot B kparepax Mpuorue o3epa Wcnanauu,
MOTYXIIUX BYJIKaHOB Wramuu, SAnoxnuu, Hosoit
Bynkannueckue
3emanauu, KamuaTtku,
3axaBKa3bsi, AMEPUKH U JP.
[pu ob6Baax u omomsHsAx ¢ | Cape3ckoe (BOZHUKIIO B
nepemMemeHueM oonpmmx | 1911 r.) Ha [lamupe, Heko-
SaBALHLIE Macc FOPHBIX IOPOJI Ha THO | TOPBIE aJIbIIMHCKHE 03epa
PEYHBIX JIOJIMH C X TIepe-
KPBITHEM, YTO IIPUBOAUT K
00pa30BaHUIO 03ep
Dpo3ust U aKKYMY IS Os3epubie 001actu EBporisr
JleAHUKOBBIE Matepuania mpu nepemenie- | (Anruus, CeBepo-3anan
HUH JICTHUKOB ¥ uX Tassauu | Poccuu, [pubantuka), Cu-
6upb, CeBepHasi AMepUKa
Bosnukarot B paiionax pac- | O3epa FOrocmasum, [To-
[IPOCTPAHEHUS U3BECTHSI- | BOJDKBS, APXaHIeIIbCKON
KOB, TOJIOMUTOB, TUTICOB. | oOmacty, tora Cubupu, Ame-
KapcToBsie K a10i1 xe rpynme npumsl- | puku (Oopuna, Mamana,

KalOT U TEPMOKAPCTOBBIC
03epa, 00pa3oBaBIINECs B
pe3yJsibTaTe TassHUs JIbJa
30HbI BEUHOM MEP3JI0ThI

TeHHeccH 1 IPyTHE IITaTHI).
Osepa Sxytun, Amana,
Bonbliesemensckoi TyHApbI,
Cesepa Kananer u Amsicku
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Peunbie (BOMHO- | Bosuukaror B pe3ynbTare O3epa B paiioHe paBHUH-
PPO3UIHBIC U PYCII0BOH 3PO3UH PEK U HBIX peK, 1eybT pek (Boi-
BOZIHO-AKKYMYJIA- | joGeperxbst Mopeit (crapuupl, |ra, Jlena, Muccucumu, Hun
TUBHBIC) H Y [0~ | 1j1ecoBble 03epa, IeJIbTOBBIC, |1 JIP.), JIATYHBI ¥ JTUMaHbI
Oepexnii Mopeii 1 JIATyHbI ¥ JIMMaHbl MOPCKUX | MHOTMX MOpPEN U KPYIHBIX
[KPYTIHBIX O3€p riobepeskuit). Proppt — o3ep
OTJIeJICHHbIE HAHOCAMU
U 3aBaJIaMH B Pe3yJIbTaTe
TIOJTHSITHS] OEperoB
JoroBbIe B pesynbrate BeimyBanus | HekoTopsie o3epa ABcTpa-
WJTM 9PO3UH 00JI0MOYHOTO | 1M, FOxHON Adpuku 1
Marepuana u nepeotioxe- | Amepukn, Kazaxcrana,
HUS Tecka Mexxay aroHamu | Cpennert Asum, [Ipubantu-
KU U JIp
OpraHoreHHbie Bosnukaror Ha 6onoTax Kapenus, Konbckuii no-
1 HA MeCTax BBITOPAHUS ayoctpos, Cubups, CeBep
Topga CesepHoll AMEpUKH
CTCOPHUTHBIC Boszuukarot B pesynsTate | OnbreireITrad (UykoTka).
aJIeHNs] METeopuToB, Ko- | Ha octpose Caapema
MET M aCTepOHJIOB (Dcronwust), STHUCHAPBU
(Kapenus), Ha66 (Kanana),
BocymtBu (I"ana), Jlonap
(Maamst)
CMelaHHbIe Tekronuko-nenaukoBbie | O3epa Kapenmu (Jlamox-
(reTeporeHHsIe) ckoe, Onexckoe, [Taanasp-
BH, Tokozepo, Cerozepo),
Komnbckoro nomyoctposa,
[Ipermu, @unnsuauu, Ce-
BepHOI Amepuku, Tenen-
koe B Cubupu
JlesTenbHOCTH B siecHbIX 30HaX 000PbI O3epa 600pOBBIX IUIOTHH B
PKMBOTHBIX CTPOSIT IJIOTHHBI HA BOJIO- | JIECHBIX 30HaX
TOKaX, I'7Ic BO3HUKAIOT
BOZIOEMBI 3aMEIJIEHHOTO
BOJI0OOOMEHA
AHTPOTIOrCHHBIC Bopoxpanunuia, npyasl, |Ilo Bcemy Mupy
BOJIOEMBI, BO3HHKIIIHE Ha
MecTe KOIlei, KapbepoB
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- ByaikaHu4eckue, pacioyio)KeHHbIC B KpaTepax BYJIKaHOB; Qop-
Ma KOTJIOBUH OKpYTJiasi, KOHMUYECKasi, BOJIa MOXKET ObITh HACBIIICHA
CEpOM ¥ MOJOIPETON BBIXOAAMU MTOA3EMHBIX TEPMAJIbHBIX BOJI.

- JlentHMKOBBIC M1 MOPEHHBIE, PACIOJIOKEHHBIE B KOTJIOBUHAX,
BBITIAXaHHBIX JICTHUKOM, WM BO BIAJWHAX, 00pa30BaBIIUXCS B pe-
3yJIbTaTE OTJIOKEHUS MOPEHBI, 3alPyAUBLIEN PEKY WJIM OTOK TaJbIX
BoJI. JIeqHMKOBBIE BbIIaXaHHBIE 03€pa 3aMOJIHIIOT KOTIOBUHBI, KOTO-
pbie CPOPMHUPOBAIIUCH B pE3yJIbTaTe ACSITEIBHOCTH JICIHUKA. J[BUra-
SICh, JIEIHUK BBIMIAXUBaJ PHIXJIbIE IOPObIL, CO3AaBas NOHUKEHUS B pe-
nbede: B OJJHUX MECTax — JJIMHHBIC U Y3KHUE, & B APYTUX — OBaJIbHBIC.
Co BpeMeHeM OHU 3aMOJTHUINCH BOJOH. Takux 03€p oueHb MHOTO HA
ceBepe CeBepoaMepUKaHCKOTO KOHTHHEHTa, B EBpasuu Ha Ckanau-
HaBckoMm u KonbckoM momyoctpoBax, B @unnsuauu, Kapenuu u Ha
Taiimbipe. B ropueix paiioHax, Hanpumep B Ausbnax u Ha KaBkasze,
JICJIHUKOBBIE 03€pa pacIioyiararoTcs B KapaxX — 4alieo0pa3HbIX yrily-
OJICHUSIX B BEPXHHUX YACTSIX TOPHBIX CKIOHOB, B CO3JIaHUM KOTOPBIX
MIPUHSITY y4acTre HeOOJbIINE TOPHBIC JISAHUKH U CHEKHUKHU.

AKKYMYJISITUBHBIC MOPEHHBIC 03€PHBIC KOTJIOBHHBI 00Pa30BAIUCH
TaM, TJ€ JIEAHUK OTKJIa/IbIBajl MOPEHY — PBIXJIbIE TOPHBIE IOPOAbL, CHE-
CCHHBIC U3 IIEHTPAILHBIX o0sacTeil. O3epHbIe KOTIOBUHBI B IIpeeiax
MOPEHHO-PABHUHHOT'O pelibeda MUPOKUE, OBAITLHON (OPMBI U MEJIKHE
(Unemens, benoe, Uynckoe, Boxe, Jlaya), B MOHMKEHUSIX MOPEHHO-
XOJIMUCTOTO pelibeda — CI0KHOM JIONMacTHOH (POPMBI ¢ MHOTUMHU T10-
JIyOCTPOBaMH, 3JIMBAMH, OCTpOBaMu u niposiuBamu (Cemnurep).

B ropax ne1HuKOBbIE 03€pHBIE KOTJIOBUHBI IPEACTABIEHBI MOPEHHO-
3anpy/THBIMU M KapOBBIMU. MOpPEHHO-3aIpyIHbIE 00pa30BAIUChH TAK JKE,
KakK ¥ Ha paBHUHAX, — [IPU 3aIPYKUBAHUM [IEHCTOLEHOBBIMU JIEAHUKA-
MU PEYHBIX JOJUH. B TakMX KOTIOBHHAX HaXOAATCS KPYIHbBIE AJIbIIUIi-
ckue o3epa. Kapamu Ha3pIBarOTCS HEOOJBIIUE OKPYIIIbIE KOTIOBUHBI
OJIM3 CHETOBOW JINHWY, BhIpaOOTaHHBIC CHE)KHUKAMU U JieqHuKamu. Ka-
POBBIE 03epa HEOOJBIIINE C YUCTOM U XOJIOJHOM BOIOM.

JlenHUKOBBIC BBITIAXaHHBIE O03€pa UMEIOT TBEPJIOE JIOKE, OOBIYHO
HernyOoKue, ¢ HU3KUMH 3a0ono4eHHbIME Oeperamu (Kapenus, Oun-
JISIHOUS), TPOTOYHBIE, YACTO COEIUHAIOIMMECS pexaMu. MopeHHbIe
03€pa UMEIOT JHO U3 JIEIHUKOBBIX OTJIOKEHUN — KAMEHUCTOE, TIIMHU-
CTOE, MeCYaHoe; Oepera CHIbHO U3PE3aHHBIC U3 CKAIBHBIX WU PhIX-
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JIBIX TOPOJ, UMEIOT MHOTOYMCIIEHHBIE MEJIKOBOJHBIE 3apacTarolue
3aJIMBBI, MHOTO 0cTpoBOB (Banpaiickoe, Cenurep). PactutensHOCTD 1
(hayHa xapakTepHbI IJIsl peTHOHA.

- KapcToBble, pacmoyio;keHHbIE B OTPULATENBHBIX (OopMax Kap-
CTOBOTO penbeda.

KapcroBoe 03epo — 03epo, 3allONHAIOLIEE OTPULATEIbHYIO I0-
BEPXHOCTHYIO (POpPMY KapcTa: BOPOHKY, BaHHY.

B paiionax, cl10’)k€HHBIX H3BECTHAKAMHU, JJOJJOMUTAMH U THIICAMHU,
B pe3yJIbTaTe XMMUYECKOTO PACTBOPEHHS 3TUX MOPOJ] TOBEPXHOCTHBI-
MU U MOJI3€MHBIMH BOJAMH BO3HUKAIOT KapCThl — IPOMOWHBI, TyCTO-
Thl. TOJIIIN ITeCKa U TJIMHBL, JIeKaIlUe HaJ KapCTYIOIUMUCS opoja-
MH, TIPOBAJIMBAIOTCS B TIOA3EMHBIE ITyCTOTHI, 00pa3ysl Ha 3eMHOMU I0-
BEPXHOCTH YIIyOJICHHs, KOTOPhIE CO BPEMEHEM 3aIlONHSIOTCS BOIOM
1 cTaHOBsATCS 03€paMu. KapcToBble 03€pa BCTpeuaroTcs U B Melepax,
nux MOHO yBuaeTh B Kpeimy, Ha KaBkase (Kabapanno-bankapus), Ha
VYpane u B gpyrux paiionax (Pecnyonuka Mapuii-2i). @opma Takux
03€p B BUJE BOPOHKH WJIN BBITSHYTas [0 HApPaBIEHUIO MOA3EMHOIO
Pa3MBIBAIOIIETO MOTOKA BOJIBI.

Cyddoznonnsie 03epHbIE KOTIOBUHBI 00513aHBI TPOCAIKaM IPYH-
Ta B CBA3M C BHIHOCOM I'DYHTOBBIMH BOJIaMHU PacTBOPHUMBIX, a TaKXKe
JIETKO TOJBHKHBIX TOPHBIX MOPOJ BEPXHUX CJIOEB KOPBI BHIBETPH-
BaHus. B CeBepo-3anasHoM pernoHe oHM HE TUIUYHBI, TPUMEpPaMHU
SIBIISTIOTCSI MHOTHE 03€pa CTEMHOM yacTu 3anaaHo-Cubupckoi paBHU-
Hbl, Kazaxcrana u LlentpansHoil Azun.

- TepmokapcToBbIe, pPacHOJIOKEHHBIE B MPOCAJOYHBIX BIAH-
HaX, 00pa3yrOIIUXCs PU IPOTAUBAHUN MHOTOJIETHEMEP3IIBIX MTOPO/I.
B TyHape, a uHorma M B Taiire, rae pacnpocTpaHEHa MHOTOJETHSAA
Mep3/10Ta, B TEIIOE BpeMs roja rpyHT MOATaUBaET U mpocenaet. B
HEOONMBIINX YIIYONCHHUSAX TMOSBISIIOTCS 03€pa, Ha3blBaeMble Tep-
MOKapCTOBBIMHU. B 00pazoBaHnM Takux 03ep MOXKET OBbITh MOBHHEH
4yenoBek. B mectax HeTenpoMBICIOB 4acTO HapyLIaeTcsi MOXOBOM
OKpoB. OTKpBIBIIMECS MEP3JI0THBIE IPYHTHI JIETOM IPOTpeBaroTCs,
00pazyroTcs JIy’KH, KOTOpbIE OBICTPO PACILIUPSIOTCS U MIPEBPAILAIOTCS
B 03epa pa3Hoil popMbI ¢ TOpHSTHBIME OpOBKaMu OEperos.

K TepmokapcToBBIM OTHOCSTCS, Hampumep, agacsl Butumckoi
HU3MEHHOCTH U KOTJIOBHHBI MHOTHMX TYHJIPOBBIX 03epKOB. Bce oHm
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HUMEIOT HeOOMbINYI0 TTYOHHY U HEBENMKH 10 miiomann. dayHa Takux
03ep MPEeJCTaBICHA B OCHOBHOM JINYUHKAMHU FETEPOTOIIOB — KOMapoB
MOLIEK, MYX, CJICITHEH.

- JlumanHbie — 000COOUBILNECS YHACTKU MOPS B YCThsIX (OJOKH-
poBanHbIX) pek ([lonckue, [nenposckue n byrckue nmumansr). OHU
MEJIKOBOJHBIE, 3apacTaOLUe TPOCTHUKAMH, CIIY’KAaT MECTOM THE3]10-
BAHMS ¥ 3MMOBKU IIE€PEJIETHBIX BOAOIIABAOIINX ITHII.

- Crapunbl. Hepenko B o3epa mpeBpallaroTcsi U OTJENIbHBIE
YYaCTKHU PEYHBIX PYCEJl, OTAEIUBILIMECS OT PEKH, 3TO 03€pa-CTAPULIBL.
Crapuia — 3aMKHYTBIH BOJIOEM, MMOJHOCTHIO WJIM YACTUYHO OT/EIHB-
IMIcd OT PeKH y4acTOK ee mpekHero pycna. Crapuua nMeeT mpo-
JOJITOBATYI0 U3BMIIMCTYIO HJIM MOJKOBOOOpaszHyro (hopmy. CTapuiibl
OOBIYHO 00pa3yIOTCs MPH CHOPSMIICHUH PYCJa, KOrJa B IMOJIOBOABE
BOJIBI, HIIyIIIHE TI0 MOMMe, YCIIEBAIOT IPOMBITH 00JIee KOPOTKUH MyTh.
Pexka, BepHyBIIasicsi B CBOM Oepera, UCIOJIb3YeT ITOT HOBBIH Y4aCTOK
pycna, a ctapblii, Oosiee IJTUHHBINH, OKa3blBaeTcsa HEHYKHBIM. [locTte-
[IEHHO BXO/IbI B CTApHILy 3aHOCSTCA MECKOM U uioM. CTapuiia HEKOTO-
poe BpeMsi COXpaHseTcsl Kak 03epo, a 3aTeM IpeBpaliaeTcsi B 00JI0TO
WJIU CBIPOU JIYT.

- DoJ10BBIE 03epa 00pa3yloTcs B YIiyOJleHHIX 3eMHON MOBEPX-
HOCTH, BBIIYTBIX BETPOM.

- JlaryHHBIe 03epa — OTIEIEHHbIE KOCAaMH Y4acTKH Mops (03.
Morunbsaoe Ha 0-Be Kuibpaun B bapenioBom mope).

- OpraHoreHnnslie KOTJIOBHHbI BO3HUKAIOT Ha C)arHOBBIX 00JI0-
Tax Talry, JIECOTYHIPBI U TYHJIPBL, 4 TAKXKE HA KOPAJLUIOBBIX OCTPOBAX,
OHH 00sI3aHbI HEPaBHOMEPHOMY HapacTaHUIO B IIEPBOM CIIydae MXOB,
BO BTOPOM — IOJIUIOB. XO35IUCTBEHHAs EATEIbHOCTh YEJI0BEKA TAK-
Ke OJIHAa M3 MIPUUYUH 00pa30BaHMsi MHOTOYHCICHHBIX 03€p, HAIPHMED
B 3aTOTUICHHBIX KAMEHOJIOMHSIX WJIM MecTax Top(opazpaboToK.

YenoBek co31aeT v OOIIMPHBIE HCKYCCTBEHHBIE 03€pa — BOAOXpa-
Hwmma. B Menpmem macmtade — 3To npyabl-konanud. OOmupHbIe
Kapbephl, 3a0JIHEHHBIE BOIOH, CO BpeMEHEM NMPHOOPETAIOT 03E€PHbIC
XapaKkTePUCTUKHU: Oepera 3apacTaroT, (PUTOIUIAHKTOH U 300IJIAHKTOH
HWMEIOT THIIMYHBIA 03epHBId 00JHK (03epo «Texac» B 3aBOIKCKOM
p-He Spocnasis, JIssMUHCKHE Kapbepsl).
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OBepHLIC KOTJIOBHUHBI CO BPEMCHEM HU3MCHANOTCA B CBOUX OYCP-
TaHUAX I10Q JIeiicTBUEM TCOJIOTUYCCKUX, KIMMATUYCCKUX, TUAPOJIO-
TUYCCKUX, 6I/IOJ'IOI‘I/IIICCKI/IX, B TOM YHCJIC aHTPONIOI'CHHBIX CHUJI. O3epa
IpoxXoaiaAT CTaAuU MOJIOAOCTU-IOHOCTHU, 3PEJIOCTU U CTAPOCTU UX KO-
CHUCTEM. O3epa MOTYT BpEMCHHO WJIK HaBCCrJa UCUC3aTh, HA UX MCCTEC
MOTYyT O6pa3OBLIBaTLC$I 60.]'[0Ta, JaJIeC JIEC, YCJTOBCUYCCKHUEC ITOCCIICHU .

Mopd@oorusi 03epHOi KOTJIOBUHBI

Kaxnoe o3epo mmeer OopTa BHaauHBI (CKIOHBI) U AHO (COO-
CTBEHHO KoTeu). Onrcanne KOTIOBUHBI J1eJIaeTcsd Ha MOMEHT U3yue-
HUS1, HO UCCIIEIyeTCs ¥ €€ UCTOPHSI, Pe3yIbTaTOM KOTOPO U SIBJISIETCS
COBPEMEHHBIN OOJMK 03epHOH KOTIOBHUHBL. Mop(oorus u reHesuc
03€pHOH KOTJIOBHHBI TECHBIM 00pa3oM CBsi3aHbl ¢ (HOPMUPOBAHUEM U
pa3BUTHEM pelibeda 03epHOro paiioHa U B 1I€JIOM PETHOHA.

CKJIOHBI 03€pHOI0 JIOKa MOTYT OBITH TOJOTUMH, C yCTyIIaMH
WK KPYTHIMH, [TyOMHHAS 30HA KOTIIa MOXKET OBbITh OOMIMPHOH, OoJiee
WM MEHEee POBHOW MM Y3KOH B KOHYce KOTJIOBHHBI. BepxHsist uacTb
CKJIOHOB TIPEJCTABICHA MNPUOPEKHOM HIM JHUTOPAJBHON 30HOU
(rpaHuLell ee CUMTAIOT MIIyOMHY PacnpOCTpaHEHHUs BBICIIEH BOIHON
PacTUTENBHOCTH); IEPEXOJHYIO, WK CYyOJIMTOPAIb, U TITyOUHHYIO —
npodgynaans-korena (puc. 14). B ouenp riyObokux ozepax (Hampu-
Mep, balikai) BELIENSIOT elle 00JacTh OOJNBIINX MITyOHH — afHuccaib.

Ha3zBanue «1uTOpajib) 3aMMCTBOBAHO M3 OKEaHOJIOTHH M CIIpa-
BEIUTMBO JIMIIb AJISl KPYHHBIX U TiyOokux o3ep. s HeOonpmux u
MEJIKOBOJHBIX 03ep OoJiee MPaBUIBHO HCIOIb30BAaTh HOHATHE «IIPH-
OpeskHast 30Hay». JIuTopains emeé n 0600eHHOe TOHATHE, BKIIOYA0-
1Iee € YPOBEHHBIE MOAPA3ACICHUS: SNUIUMOPATb (HE KOHTAKTUPYIO-
mias ¢ BOAOH) U cynpanumopans (30Ha OpbI3T, 3aIIecKa, OMbIBacMast
npuboem) (Betrens, 1983); MoxkeT OBITh ITpe/ICTaBIICHA MTECYAHBIMU H
KaMEHHCTBIMH TUISDKaMU; 3apacTarolieil 3eMHOBOIHON pacTUTEIbHO-
CTBIO (MH(PATUTOPAIIB); 9)VIUMOPATL — 30HA, PACTIONOKEHHASI MEKITY
BEPXHUM M HIDKHUM TIpe/ielaMu KoJeOaHUil ypOBHS BOZABI B 03€pe
(TepMHH HE MPU3HACTCS OKEAHOJIOTaMHM), CYOAUMOpals — 30HA HUKE
pacrpocTpaHeHusl 3eJIEHBIX MAaKpO(MUTOB U 3aHATAsI XapOBBIMHU BOJIO-
pocisiMu, 0OBIYHO COOTBETCTBYIOIIAsI METATUMHHOHY — 30HE TEMIIe-
paTypHOTO CKaukKa.
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Puc. 14. I'maBHbBIC 30HBI B 9KOCHCTEME HEMTPOTOYHOTO KOHTHHEHTATEHOTO
Bozmoema (1o 0. Oxymy, 1986); T1yOHHEI yKa3aHBl OPHEHTHPOBOYHO

Hwxe nuropanu (cydauropalin) pacroioskeHa 30Ha OoJibIiei ya-
CTH JIHa 03epa — MpodyHIaIb, IJIe OTIAraloTCs Wbl OPraHUYECKOro
WK MUHEPAJIBHOTO MPOUCXOXKACHUs, ¢ OONbIICH MM MEHbIIEH ya-
CTBIO PaCTUTEIILHOTO JETPUTA.

[TpoxykThl pa3MbiBanHus, AeQISALUN U JACHYJAlUU OEperos, OT-
Jarasicb Ha JHE, 00pa3yioT MOABOHBIE TepPachl (OTCHIIb, U3PYObe,
CBaJl), a B YCTBAX PEK — JAENbTHI pa3Hoi (opmbl 1 Oapel. Mcxomnas
(dopmMa KOTIOBHHBI MPOCMAaTpUBAaeTCs MO IOHOW cTaauu o3epa. B
JTaJIbHEHIIIEM NPOUCXOUT 3aN0JHEHHE KOTIOBHUHBI OCaJKaMH, 03€pO
MeleeT, MpuopexkHas 30Ha 3apacraet (cTaaus 3penoctu). Ha koneu-
HOM cTajuM pa3BUTUS KOTJIOBUHBI U DKOCHCTEMBI BOJOEMa MOXKET
o0pazoBarbesi 0OJOTO WM COJIOHYAaK. Bce 3TH mpoleccsl conpoBo-
KIAIOTCSI UI3MEHEHHSMH BOJIHOTO, TUAPOXHUMUYECKOTO M THAPOOHO-
JIOTMYECKOT'0 PEKUMOB 03€pa.
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MopdomeTpus o3epa

Mopdomerpust 03ep sIBISETCI KOIMUYECTBEHHON XapaKTEPUCTH-
Koil opM M pa3MepoB KOTIOBUHBI U 00bEMa 3aHUMAIOIINX UX BOI.
Mopdomerpuueckre moKkazaTea UMEIOT IEPBOCTEIICHHOE 3HAUCHHE
JUIs1 TMMHOJIOTHUYECKUX U THApoOuosnornueckux uccienosanuii (Kura-
eB, 2007). MopdomMeTprueckue MoKa3aTelld ONpPeIeNIOTCs 10 Ija-
Hy WM KapTe BojoeMa B n300aTax M OTHOCSTCS K ONPEACICHHOMY
YPOBHIO BOABI. 3Hasl 3TH XapaKTEePUCTUKU, MOXKHO CpPaBHHMBATh O3€pa
MeXTy COOOH.

K umciny mopdomerpudeckux XapakTepUCTUK OTHOCST ILIO-
Aa1b 03epa, JVIMHY, INHPHHY, 00JIbIIYI0 I MAJIYI0 OCH, CTelleHb
HU3BUJIMCTOCTU OeperoBoii JMHUHU, 00beM BOAbI B 03€pe, CPEAHIOI0
1 MaKCHMAJIbHYIO IVIyOMHY, CPpeIHHIi YKJIOH IHA MEXIy H300ara-
MU (M30JMHHASMH TITyOWH) U CPeTHUI YKJIOH CKJIOHOB 03epa.

Iaomaab o3epa W (M?) — 3TO IUIONIAAb €0 BOJHOW MOBEPX-
HocTH (akBaTOopuu) Oe3 ocTpoBOB. M3MeHseTcsl B 3aBUCUMOCTH OT
KosieOaHuil ypOBHS BOJBI B 03€pe, TaK Kak Oepera ero He sIBISIOTCS
OTBECHBIMH.

Juna o3epa L (MeTphl) — KpaTdaiiiiee pacCTOSHUE MEXIY JIBY-
Ms1 HanOoJjiee yJaJleHHBIMH TOYKaMH OeperoB, CUuTasi 1o BOJHOI 1o-
BepXHOCTH. [Ipu HempaBUIBLHOM OUEpTaHWU BOAOEMa OHa OyZAET co-
CTOSITh U3 OTAEIbHBIX OTPE3KOB JIMHUH, NPOBEICHHBIX 110 CEpPEIUHE
o3epa.

IIupuna o3epa B (MeTpsl). PaznmnyaroT MakCUMaIbHYIO IIUPUHY
B .. OTIPENENAEMYIO KaK PACCTOSHUE MEXKTy HauOoIee yaaleHHBIMU
TOYKAMH B HEPIEHIUKYJISIPHOM HANPaBJICHUH K JIMHUU €r0 [UIUHBI, U
CPE/IHIOKO IINPHHY B, — OTHOLICHHE IITOMIA/H 03¢Pa K €ro JUTHHE, T. e.

B =W/L.
p

Boabmas och o3epa L (METphI) IPECTABISET COOOH MPAMYIO,
COeTMHSIONIYIO0 HanboJiee yaajaeHHble Toukn Oeperos. [Ipu ee mpose-
JIEHUH MOXKHO TIepeceKaTh OeperoByro JIMHHIO 03epa.

Maunas och 03epa L, (METpbI) IPOBOAUTCSA B MECTE HAMOOIBIIEH
IIMPUHBI 03epa NePIEeHANKYISIPHO K OOJIBIION OCH.
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Koappuuuent uzBunmcrocTu OeperoBoii nuuuu (M) Moxer
OBITh BBIPAXKCH OTHOIICHUEM JTUHBI OCPEeroBoil JMHUHM S K IMepH-
METpy JIOMaHO# TMHUK S, 00BOIAILEH KOHTYp 03€pa, T. €.

M=S5/S,.

Cpennsasa ray0mnHa o3epa hcp (MeTpsl) ompenensieTcs OTHO-
mieHneM o0beMa BOJbI K IIOMIa I 3epKana W

h,,= V/W.

MakcumaibHas riy0uHa o3epa i, ONPENETAETCS MyTEM Bbl-
OOpKH U3 TaHHBIX IPOMEPOB IITyOUH.

O6beM Boabl B 03epe V (m’) ompenensiercs 1o I1iaHy o3epa B
nzobatax. M300aTHBIC TOBEPXHOCTH JEST 00BEM 03epa Ha psil CIIo-
€B, K&KABIH U3 KOTOPBIX MOXXHO paccMaTpUBaTh MPUOIMKEHHO Kak
MpU3MYy, OCHOBAaHHMSMH KOTOpOW OyIyT IUIOIIAAM, OTpaHHMYCHHBIC
CMEKHBIMH M300aTaMy, a BBICOTA PaBHA CEYCHUIO MEKIAY HUMH (Oa-
TUrpaduueckrue KpuBbIe).

Barurpadguueckasi KpuBasi OTpaXkaeT CBS3b MEXKIY IIyOHHa-
MH U TUIOMIAISIMU, OKOHTYPEHHBIMH H300aTamu o3ep. [ myOuHa o3epa
OTKJIaJIbIBACTCS HA OTPHULATETIBHOM OCH OpMHAT, & COOTBETCTBEHHO TIJIO-
I1aJ1b — 110 TIOJIOKUTEILHOMY HarpaBJIeHUo ocu adciuce (puc. 15).

I'uncorpaguyeckas KpuBasi — Ta e KpHBasi, HO C OTMETKaMHU
nzobat (ypoBHeil) BMecTo riryOuH. sl MOCTpOSHMST 3TUX KPHUBBIX
rITyOUHBI 03epa (OTMETKH M300aT) OTKIIAABIBAIOTCS IO OTPHULIATEIIb-
HOMY HAaIpaBJICHUIO OCH OPJHMHAT, & COOTBETCTBYIOIIUE IIOMIATH —
0 MOJIOKHUTEILHOMY HarpaBJIeHHIO ocH abciuce (puc. 16).
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Puc. 15. barurpaduueckas kpupas ozepa (borocnosckuii, 1960)
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Puc. 16. 'nncorpaduueckas kpusas [mydokoro o3epa
(Mypagetickwuii, (1960)

[lo OGarurpaduueckoii (Tuncorpaduyeckoil) KpUBOH MOIKHO
OIpeeNuTh 00BEM BOJHON MAacchl TNIAHUMETPUPOBAHUEM TLIOIIAAH
MEXKIY OCSIMUA KOOPJAWHAT M KPUBOH M YMHOXKCHHUEM €€ Ha 3HauCHHE
€/IMHUIIBI IUIOIAAN B MaclITabe yepTexa.
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OObeMHasi KpHUBas OTPaXKACT CB3b MEKAY OO0OBEMOM BOJIHOM
Macchl U TiyOuHOM (ypoBHEeM). Ha MUHHSIX, COOTBETCTBYIOIIUX TEM
WM MHBIM TIIyOMHAM, OTKJIAJBIBAIOTCS B MaciiTabe 00beMbl BOJIBI,
HaXOJISIIUECs O] U300aTaMu.

OO0mass miIomanb 03ep 3EMHOTO Illapa COCTaBJSIET OKO-
o 2,7 mue kM2 (okono 1,8% mmommaau cymm). O0beM HUX OKOJIO
280 Mt KM* (B TOM YHCIIE BOAOXPAHUIIHUIIL 5 THIC. KM?).

IluTaHue o3ep U BOAHBIN 6a/IaHC

O3epa — 3TO aKKyMYJIMPYIOIUE MPUPOAHBIE CUCTEMBI C 3aMel-
JICHHBIM BOZI0OOMEHHOM, YTO OTJIMYACT UX OT PEK M IPYTrUX BOAOTO-
KOB. 3aMe/IJICHHOCTBIO BOIOOOMEHA U CTPYKTYpOW BOAHOrO OanaHca
00ycIIoBIIeHa POJIb 03€p KaK NPUPOIHBIX PETYISITOPOB CTOKA PEUHBIX
cucreMm. [Turanue n BogHbIN OanaHc 03ep paccMaTpUBAETCS 110 KHUTE
«['ugponorust cymm» (1976).

[IuTanue o3zep MPOUCXOAUT MOBEPXHOCTHBIMU M IMOJ3EMHBIMH
Boznamu. [IoBepXHOCTHOE MUTaHKE BKIIOYAET aTMOC(EpPHBIC OCAIKH,
BBITNIA/IAIOIINE HA TMOBEPXHOCTH 03€pa, NMPUTOK PEUHBIX BOJ U KOH-
JICHCALMIO BOJSHBIX MApOB BO3/yXa Ha MOBEPXHOCTH o3epa. lloa-
36eMHOE MTUTAaHHUE OCYIIECTBIISETCS 3a CUET MPUTOKA MOJ3EMHBIX BOJI.
3HaYeHHne KaKIOro BUAA MUTAaHUS (MIOBEPXHOCTHOI'O WIIM MOI3EM-
HOTO) Pa3JIn4HO AJISl pa3HbIX 03ep. ATMOc(]epHbIe 0CaAKH U MPUTOK
PEYHBIX BOJ ABISIOTCS OCHOBHBIMH HCTOYHMKAMM IHTaHHS 03€p.
Konnencanusi BonssHbIX mapoB U3 atMocdepsl B MUTAHUU 03€p CO-
CTaBJISIET HUYTOKHYIO JIOJIO M HaOMIOAAETCsl B TO BpeMsi, KOTAa TeM-
nepaTrypa MOBEPXHOCTHBIX CIIOEB BOJBI B 03€pe HUKE TEMIEPaTyphI
Bo3ayxa. [lonzeMHoe nuTanue ObIBaeT 3HAYUTEIBHBIM JJIS1 03€p, pac-
IOJIO’KEHHBIX B KapCTOBBIX pailoHaXx.

Pacxon (yObuib) BobI U3 03€pa MPOUCXOIUT MyTEM HCIapeHHUS,
a TaKk)ke IMyTeM MOBEPXHOCTHOIO U MojA3eMHOro croka. Kpome Toro,
4acTh BOABI U3 03€pa MOXKET ObITb U3bATA JUI yJOBICTBOPEHHS XO-
3sCTBEHHBIX OTpeOHOCTEH. McnapeHue 3aBUCUT OT KIIMMAaTHYeCKUX
yCIIOBUH, OHO TeM OoJibllie, YeM cyle KiIuMaT. [lJisi HeKOTOpBIX 03ep
HCTIapeHue SBISETCS OCHOBHBIM BHJOM IOTEPb BOJIBI (Hampumep,
o3epa Kacmuiickoe, Apanbckoe u ap.). [IoBepXHOCTHBIH CTOK 13 03e-
pa ompenensercss KOJINYeCTBOM BOJIbl, BBIHOCUMOM M3 HETO0 peKaMHu.
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[Ton3eMHBII CTOK U3 03€p 3aBUCUT OT I'MIPOr€0JIOIMUECKUX YCIOBHIA:
OH BEJIMK NMPH HAIMYMHU KAPCTOBBIX U PBHIXJIBIX BYJIKaHHUECKUX TTOPOJL
(mopucThle TaBbI U TY(BI).

CooTHoIIEHHE PUX0/1a BOJBI B 03€pO M YOBUTH €€ 32 HEKOTOpoe
BpeMsi MOJKET OBbITb BBIpQ)KEHO ypaBHEHHMEM BojHoro Oananca (I'm-
naposiorud cymm, 1975), koropoe UMeeT ey BUI:

X+c+Q+q=Z+Y+r+B£AV,

rjie X — atMocepHbIe 0CaIKU; ¢ — KOHAeH Ay, Q — MPUTOK PEYHBIX
BOJI; ¢ — IPUTOK MOA3EMHBIX BOJI; Z — HCIIAPCHUE; ¥ — PEUYHOU CTOK U3
03epa; & — MOJI3EMHBIH CTOK; B — OTpeOJICHNEe BOJIBI Ha XO3SHCTBEH-
HbIC HYXJIbI; = A) — u3MeHeHne o0beMa 03epa, 3aBUCSINEE OT COOT-
HOILICHUS MPUXOJHOM U PACXOJHON YacTell BOJHOIO OalaHca.

[oBrIlIeHHOE MTUTAaHKUE 03€pa BECHOU (CHErOTasiHUE, JOXK/I1) BbI-
3bIBACT YBEIUUCHUE MPUXOIHON YaCTH YpaBHEHHS BOJHOTO OallaHca,
Y B 3TO BpeMs IPOUCXOIUT yBeIU4YeHHEe 00beMa BOIbI B 03epe. B 3a-
CYILIUTMBOE BPeMs rojla pacXo/1 BOJBI U3 03epa MPEBHIIIAST MPUXOJ e
U B 03epe MPOUCXOJNT YMEHBIICHHE PaHEe HAKOIUICHHBIX 3aIacoB
Bozbl. [loaTOMY 4iieH ypaBHEHHs BOAHOTO OanaHca A) mMeeT 3HaK
IUTFOC WM MUHYC. MI3MeHeHHe 3amacoB BOJBI B 03€pe ONpeeiseTcs
u3 cootHomieHust AV = o - AV, rae ® — wiomajs 3epkaia o3epa, a
AV — u3MeHEeHHEe YPOBHS BOJIbl, COOTBETCTBYIOIIEE N3MECHEHHIO 00h-
ema AV,

KommoHeHThI, BXOJs1IMe B ypaBHEeHUE BojHOro Oananca (dop-
MYJIBI JTOJOKHBI OBITh BBIPAKEHBI B OTHUX MEPax: B 00beMax BOBI (M,
kM) wiu B Buze ciios (Mm)). [ToceHuii cmocod BRIpaXEeHUS yIIOTpe-
OouTenpHEE, TAK KaK MO3BOJISICT M30ekKaTh IPOMO3IIKUX H)P.

YpoOBeHHbIN peKNM 03€ep

YpoBeHb BOJIBI B 03€pe — YUETHBIW IMapaMeTp BOAHOTO OayiaHca,
BBIpXKAIOIINUKCS U3MEHEHHEeM 00beMa BoJIbI (A}) 32 HEKOTOPBIN yUeT-
HBII IeproJ1 (CTaTU4ecKHe, Ce30HHbIC Kosiebanus). OJHAKO OH UMEeT
U KaYeCTBEHHYIO XapaKTEPUCTUKY SIBJICHUI U MPOLIECCOB JOKAIbHO-
ro XapakTepa: U3MEHEHHE aTMOC(EPHOrO NABJICHUS IO aKBATOPHH
03epa, CTOHHO-HATOHHBIE BETPOBBIC SIBJICHUS, MOBBIILICHUE YPOBHS B
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MecTax MPUTOKa U TIOHIKEHHS B pailoHe CTOKa BOJbI, CEUIN (AnHa-
MU4Yeckue Konebanus). AnHamuyeckre KoaeOaHusl He CKa3bIBAIOTCS
Ha o0meM o0beMe BOJIbI B 03epe. Ha ammiuTyne AMHaMHUYECKUX KO-
neOaHuii YPOBHS BOABI 03€p CKa3bIBaeTCs Pa3Mep aKBaTOPHU, pelbed
u reorpadusi 03epHOTO paiioHa, BEICOTa OEperoB, MPOTOYHOCTH, pac-
MPeJeNICHHOCTh TIPUTOKA M CTOKa BOJ, 3apacTaeMOCTh MPUOPEKHBIX
30H, M3PE3aHHOCTh OEPEroB (HaJIMUne 3aJIMBOB) H TIP.

HauOonpias amminuTyna KoiebdaHusi ypoBHS B 03e€pax apUAHBIX
peruoHoB (mpeoOiagaeT ucnapeHue HajJ MOBEPXHOCTHBIM CTOKOM U
ocagkamu). Haumenpas — B 03epax ¢ yCTOWYMBBIM JOMHHHPOBa-
HUEM MUTaHUs MOJ3EMHBIMH BOJAaMH (B KapcTOBBIX Cy(pdo3noHHBIX
03epax) U 03epax ¢ BBICOKOH 3a00JI0UEHHOCTHIO BOJIOCOOPHOTO Oac-
ceifHa. B ropHbIX 03epax ¢ MOCTOSTHHBIM IPUTOKOM CHETOBBIX, JIETHH-
KOBBIX U TIOAJIETHUKOBBIX BOJ KOJICOAHHUS YPOBHSI TAK)Ke HE BHICOKH.

OTueTnuBbIE CE30HHBIC KOJIeOaHusl YPOBHSI BOJBI B 03€pax yMme-
PEHHBIX IIUPOT ¢ MAKCUMyMaM{ B BECEHHHMH MEpHOA U MUHUMYyMa-
MU B JIETHUI 1 3UMHHUI niepuoibl. B pernonax (Ilpumopckuii kpait) ¢
JIETHE-OCEHHUMHU MYCCOHHBIMM NaBOJKaMHM MaKCHMYyMBbI YPOBHS Ha-
OmomaloTCcsl B BECEHHUH M OCeHHMI mepuonsl. B o3zepax 3amanHoit
EBponbl MakcUMyMBbl YPOBHS BOJBI MOTYT OBITh B BECEHHUH M 3UM-
HUI NEPUOI.

YpoBeHb BOABI B 03€pax OUYEHb BIUSET Ha Pa3BUTHE KU3HU B HUX.
[Tpu ObicTpoM criaze YpoBHS OT BECHBI K JIETY M OCEHH B 3aCyLTH-
BbIX paiioHax (opmupyercst OeAHBI COTOHOBATOBOIHBIA KOMILIEKC
¢nopsl 1 paynsl. HeycTolHUMBEIN peskuM YpOBHS IPOTOYHBIX 03€p U
BOJIOXPAaHUIIUIL CKa3bIBAETCS Ha 3apacTaeMOCTH MPHOPEKHON 30HBI
U cO3JaHHuU OoJiee MM MeHee OJaronpusTHBIX YCIOBUH sl HEpecTa
pBIO U Haryna Moioad, GOPMUPOBAHUH 3apOCIEBOTO KOMILIeKca Oec-
MO3BOHOYHBIX THAPOOHOHTOB.

YPOBEHHBIN pPEeXUM ONpeAeseT THAPOJIOTUYECKU U THAPOXU-
MUYECKHH PEKUM 03ep: AMHAMUYECKHE POLIECCHI ABMKEHUS BOAHBIX
Macc, YMEHbBIIIEHNE WIX TOBBIIEHNE MUHEPATU3AILUH BOJI, YTO CKa3bl-
BaeTcs Ha TPOGHOCTH (MPOLYKTHBHOCTH ) BOAOEMA H PAa3BUTHHU KU3HH
B TOJIIIIE BOJIBI M HA JAHE, U3MEHEHHUHU Ta30BOT0 PEKMMa BOJOEMOB U
MPOTEKaHUU MUKPOOHOIOTHUECKUX TPOLIECCOB.
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JAMHaMHU4YecKHe ABJIeHUs B 03epax

JIBMoKeHHsT BOJHBIX MacC B o3epax (TMAPOJUHAMHUKA) — CIIE-
CTBHE TIPOSIBIICHHS JBYX TJIABHBIX CHJI — BETpa M KOHBEKIMU. B pe-
3yJbTaTe HAOMIOMAOTCS BETPOBBIC TEUCHHS W BOJHEHUS B TOPH30H-
TAJILHOW TUIOCKOCTH M BEPTUKAJbHBIC KOHBEKTHBHBIC (IUIOTHOCTHBIE,
MPU HAJTUYUHU TepMoOapa) TEUCHUS U MEePEeMEIINBAHKSI BOJHBIX MACC.
B o3epax, He MOKPBIBAIOIIUXCS JIbIOM, 3TH SIBIICHHS TOCTOSIHHBI, JUISI
03€ep C JIeJIOBBIM TIEPHOIOM ITH SIBICHUSI MPOUCXOIAT B TIEPHOIBI OT-
KPBITOH BOJbI. THTEHCHBHOCTD THUPOIUHAMUYECKUX TPOLIECCOB 3a-
BHCHT MPEXKJIE BCero oT MOphoaoruu U MOpHOMETPUN KOTIOBUHBI.
BerpoBbie BoHEHUS (OPMUPYIOT OEPEroByI0 JTHHUIO W CO3[AIOT
CTOHHO-HArOHHBIC SIBIICHHS, & B 3MMHEE BpeMsl JIaBJICHHUE BETPa Ha Jie-
JIOBBIH MOKPOB MPHUBOJAUT K TOBIIKKAM JibJia U TopocoBanuto (baii-
kai). KoHBeKTHBHOE MepeMelIMBAHUE BIMSET HA THIPOXUMHUCCKHUIA
U THPOOHOTIOTHYESCKUN PEKUMBI, B TOM YHCIIC MUKPOOHOIOTHUECKHE
MPOIIECCHI B TOJIIIE BOJBI U HA JTHE.

Boanenue. Betep, Bo3/IelCTBYsI Ha BOJHYIO MOBEPXHOCTb, BbI-
3bIBACT BOJIHBI, HA3bIBAEMbIC MOCTYMATEIbHBIMK MU TPABUTAI[HOH-
HbIMHU. Pa3mep ux 3aBUCHT OT CKOPOCTH M MPOAOJIKUTEIBHOCTH JICH-
CTBHS BETPA, [UTMHBI pa3roHa (IyTH, Ha TPOTSHKEHUH KOTOPOTO BETEP
BO3JICUCTBYET HA BOJHYIO MOBEPXHOCTH) M IIyOWHBI 03epa Ha MyTH
pasroHa BOJHBI.

IMocne mpexparieHus ISHCTBHUsI BETPa BOJHBI B CUITY HHEPIUH €IS
MPOJIOJDKAKOTCS, U TAKUE BOJTHBI TIOJTYYMITH Ha3BaHuUe 3b10U (puc. 17).

VY BOJIHBI Pa3ivyaroT BICOTY (/1) — BEPTUKAIBHOE PACCTOSIHUE
MEXIy COCeIHUMH TpeOHeM W JIO)KOWHOW; JIUHY BOJHBI (1) — TO-
PH3OHTAILHOE PACCTOSHHE MEXAY COCEJIHUMH TPEOHSIMH WM TIO-
nomBaMu (J10)kOuHBT). KpyTH3HA BONHEI (€) ornpenensercs: JelleHueM
BBICOTHI BONHBI (4) Ha ee mmuHy (). Ilepuon Bomnsl (T) — Bpems, B
TEUEHHE KOTOPOr0 BOJHA MPOOEraeT paccTOSHUE, PaBHOE e¢ JIIMHE.
BricoTa 1 KpyTH3HA BOJHBI 3aBUCHT OT MIyOWHBI o3epa. [Ipu oanHa-
KOBOW CKOPOCTH BETpa JJIMHA BOJHBI OyneT OOJbIlie Haja TITyOOKH-
MU ydacTkaMu (Oojee mosoras BoJHa — «BOJIHBI TITyOOKOW BOJIBD»)
W MEHbIIIE HAJl MaJbIMK TIyOuHamu (OoJiee KpyTasi BOJHA — «BOJIHBI
MEJKOBOIbsI»). [locneHue XapakTepHbl sl OOMIMPHBIX, HO MEIKO-
BOAHBIX BofoxpaHmui (PeiOnHCKOE); OHM 001a1a0T OOJIbIIeH pa3-
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PYLIUTENBHOM criiol. MakcuMalibHasI BBICOTA BOJTHBI ObIBACT pa3iiny-
Hoit. [{nst o3ep baiikan m Tenenkoro ona cocrariser 4 M u Oonee,
Jlagoxckoro — 5-8 M, OHexckoro — 2,5-3 M, ansa o3epa Muuuran
(CIOA) — 6-9 M (I'maposnorus cymm, 1976). Pe3kue mopeiBsl BeTpa
«B30MBAIOT» BOJHYIO IOBEPXHOCTh U BBI3BIBAIOT KPYThIC BBICOKHE
BonHbI («bapry3un» u «Capma» Ha baiikane).

7T 23 4 5
B S ' RN !
.3_[ he ;.%.\\_& N AN 7
(N ) kg
A A

Puc. 17. Tlpo¢uns BomHBl m ee 3memeHTol (Cymombckmid, 1991):

1 — craruueckuii ypoBeHb, 2- CpeIHss BOJHOBAS JHHHSA, 3 — MPO(UIL BOJHEL,

4 — BepIIMHA BOJIHBL, 5 — TpeOEHb BOIHEI, 6 — IMOI0IIBA BOJIHBI, 7 — JI0XKOHUHA BOJI-

HBI: A — JUTWHA BOJHBI, AT — JJIMHA TpeOHs, A T — [UTHHA JTOKOUHEL, h — BEIcOTa
BOJHBL, h — BEICOTA rpebHs, h — 3armyOnenne monoIBLI

Bonnenne MOkeT BO3HUKATh HE TOJILKO I1oJ1 BJIMAHUEM BETpa, HO
" OT NMOA3CMHBIX TOJIYKOB, BbI3BAHHBIX TCKTOHUYCCKUMU UJIN BYJIKA-
HUYECKUMH MPOIIECCaMH.

Ceiuu. Ecnu B o3epe HapyIIaeTcs paBHOBECHE BOIHBIX Macc,
MOTYT BO3HUKATh CTOSYUC BOJIHBI, UJIU «CEUIIIN. HpI/I 3TOM BCA Mac-
Ca BOJIbI UCIIBITBIBACT PUTMHUYCCKUC KOHe6aHI/IH, OITYyCKasiCh B OTHOM
MECTC U MOJHUMAACH B APYI'OM, HOI[O6HO Ka4yaHHUIO MasTHHKa HIIN
BECOB. JTH KoJIeOaHHUsST MOTYT MPOAOIIKATHCS MO0 MHEPLUH YXKE I0-
CJIC YCTpAaHCHUA IPUYUHBI, BBI3BaBIIICH ceﬁmy, IMOKa OHU HE 3aTYXHYT
o BJIUAHUEM TPCHUA.

Ceiii 00pa3yloTcsl OT pa3HBIX MPHUYUH: BCJIEJICTBUE HEPAaBHO-
MEpHOTO pacrpe/esieHus HaJl 03epOM OBICTPHIX KOJIeOaHUI aTMO-
cepHOro JIaBieHUs NMPH BHE3AITHOM ILIKBAJIC WM MPH OBICTPOM 3a-
TyXaHWU BETpa, CUJIBHOM JIMBHE, OXBAaThIBAIOIIEM 4aCTh 03€pa, U T. .

HenopBmxHast 0Cb, OTHOCUTEIBHO KOTOPOH MPOHMCXOAAT KOJe-
6aHI/I§I BOJHBLIX MacCC, Ha3bIBACTCA Y3JIOM ceﬁm, B 3aBucumMocTH oT
pa3MepoB 03epa W MPUYHH, BBI3BIBAIOIIMX 00pa3oBaHME CEHIl, pas-
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JMYAIOT CEHIIN OJIHOY3JIOBHIE, ABYX-
y3JI0Bbl€ 1 MHOTOy35I0BbIE (puc. 18).
Haubonpiee pacnpocTpanenue nme-
FOT OJIHOY3JIOBBIC ceiimu. Celm 00-
pa3yloTcs BIOJb 03epa (IIPOAOIBHBIE)
U Tomnepek ero (mornepevyHble) Ui B
oOoux HampasieHus. HaOmogarorcs
ceily B 03epax Jilodoro pasMepa, HO
Ha HEOONBLINX BOAOEMAaX BCIIEJICTBHE
MaJIO¥ aMILIUTY/bl U IEPUOAA CEHI
YCTaHOBUTH UX TPYIHO. AMIUIUTYAA U
MIEPHOJ CEHINIEBBIX KOJCOaHUH MOTYT

Puc. 18. Onnoy3mnoBas (A)
u aByxy3noBas (b) celimm
ObITh pasnuuHbiMU. Hampumep, Ha (o: Tumpornorus cyimm, 1976)
03. baiikan ceiiiu ObIBAalOT BHICOTOM

5—7 cM, HO Yallle OHU BCTPEYAIOTCS C aMILTUTYyn0H 14 cM 1 mepuogom
4 4 51 muH, B JKeHEBCKOM 03epe aMILIUTY/Ia CEUIl JOXOAUIA 10 2 M
¢ mepuogom 73 muH. Yaie Bcero Ha 03epax BCTPEUAIOTCS CEHIH ¢
HEOONBIINMHI aMIUIUTYAaMu, He npeBbimatommMu 20-30 cMm. ABTo-
Py yAanock HabIOAaTh HEOOBIYHO MOIIHBIN ceiiin Ha 03. CamoT-Jlop
(Tromenckast 0011.) B 1966 1., KOorfa OAWH Kpad o3epa MOIHSUIICS Ha
BBICOTY 1,5 M, BoJla mepeTeksia Ha APYTYI0 CTOPOHY 03epa U Oroju-
JI0Ch JTHO OOJIBIIOTO 3aaMBa. Bpemst ceiiia coCTaBIiI0 OKOJIO 2 YacoB.

Teuenusn. Teuenus B 03epax, Kak U B MOPSAX U OKeaHaX, BbI3bIBA-
IOTCSI CXOJIHBIMU MPUYMHAMHE, TO3TOMY U HA3BIBAIOTCS TAK KE: BETPO-
BBI€, CTOKOBBIE, INIOTHOCTHBIE (KOHBEKITMOHHBIC) U JOOABIISIOTCS EIIle
ceitessie. [IpeobnanaoT BETPOBBIC U CTOKOBBIC TCUCHUS.

BeTtpoBeie TeueHus B 03epax MeHee BHIPAKEHBI 110 HAPABICHHO-
CTH (CpaBHU: TIacCaTHBIC) U OOBIYHO MMEIOT IUKIUYCCKHUN CE30HHBIN
XapaKkTep OTHOCHUTEIBLHO «PO3BI BETPOBY». B 03epax Takke BO3HMKA-
0T Opetighosbie TEUSHYSI, COBIAJIAIONINE C HAPABICHHUEM BETpa,
2PaodUeHmMHble-KOMNEHCAYUOHHbIe, BO3BPATHBIC TEUCHUS, BOSHUKAIO-
LIUE B IIPOLIECCE WU MOCJIE CTOHHO-HATOHHBIX SIBICHUN CO CTOPOHBI
HABETPEHHOr0 Oepera B CTOPOHY MOABETPEHHOIO.

CroHHO-HArOHHBIE SIBIICHUS B 03€paXx, MOJIBEPKECHHBIX LIBETCHUIO
CHHE-3€JICHBIMU BOJOPOCIISIMH, MOTYT BBI3BAaTh CEPHE3HBIC IKOJIOTH-
yeckue nocieacTBus. KoHIeHTpalys y HaBeTpeHHEro Oepera BOJIo-
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pocieii U X UTOTOKCHHOB MOYKET BBI3BAaTh MAaCCOBYIO THOEIb MOJI-
JOCKOB U pbI0. Takue siBineHus HabmoaaIuch B 03. [1nemeeso.

Cmokogvle meuenusn. Tedenus, oOyCIOBICHHBIE TPUTOKOM H
OTTOKOM PEYHBIX BOJ, HA3bIBAIOTCSl CTOKOBBIMU (I'maponorus cymm,
1976). Bnagaromiue B 03ep0o pEKH CO3JIAI0T B YCThE MOBBIILICHHE YPOB-
HSl; B MECTE, I'/Ie PeKa BBITEKAaeT U3 03epa, HaOII0JaeTCsl MOHMKEHHE
ypoBHsL. [Ipu 3ToM co3maeTcs yKIOH BOAHOM MOBEPXHOCTH, KOTOPBIH
U IPUBOAMT K 00pa30BaHMIO TEUCHHS. B MPOTOUHBIX BBITSIHYTHIX 03€-
pax, UMEIOLINX HeOOJIBIION 00beM BOAIBI (OHH HEPEIIKO SIBIISAIOTCS KaK
OBl pacIIMpEHUEM PEKH), CTOKOBBIC TEUCHHMS IMPOCIECKUBAIOTCS I1a
BCEM MPOTSDKEHUU Bojoema. B Oompmimx o3epax (balikan) crokoBoe
TEUEHHE XOPOLIO 3aMETHO B UCTOKE AHrapbl. CKOPOCTH CTOKOBBIX Te-
YEHUH 3aBHUCAT OT KOJEeOaHUH pacxo0B PeK.

IInomnocmnule (Koneekyuonnvle) meyenusa. XapakTepHbl s
rITyOOKHX 03€p C CE30HHBIM XOAOM TEMIIeparyp, KOrja BO3HHKAET
TEMIIEpaTypHBIH 0ap MeXIy TIyOMHHBIMH U TOBEPXHOCTHBIMH BO-
JHBIMHA MaccaMu. BO3HUKAIOT B 03epax MpH HATUYWU HEOTHOPOAHOM
IUIOTHOCTH MacC BOZBI.

['my6GoKOBOJHBIE YaCTH 03epa MPOTPEBAIOTCS M OXJIAXKIAIOTCS TO-
pas3zo MeAJieHHee, YeM MEJIKOBOIHBIE 30HBI. JTO 00YCIIOBIUBACT pa3-
HYIO TUIOTHOCTH BOJBI U BO3HUKHOBEHHE TEPMUYECKOW LUPKYIISILINH.
[TogoOHOe TeueHue oTMeueHo B JlanokckoM o3epe.

BripakeHreM KOHBEKIMOHHBIX TEUEHHUH SIBISIETCS MEPOMUKCHS
BOJ (MOHO- M AUMHUKTHUYECKHE 03epa). [Ipn MepoMHUKCHU TPOUCXOIUT
00MEH razaM ¥ MHHEPaJIbHBIMU COCTABIISIOUIMMU MEXIY TTyOWH-
HBIMHU M IOBEPXHOCTHBIMU BOJHBIMH MacCcaMH.

Ceiiwesvie meuenusa. Bri3biBatorcs nelictBuem ceil. [lpu ceii-
1ax OTCYTCTBYIOT BOJIHBI IOZOOHBIE BETPOBBIM, HO BJOJb Y3JIOBBIX
JIMHUAN CEHIII TPOUCXOIAT TOPU30HTAIbHbIE IEPEMELICHHUS BOABI, T. €.
TeUeHHsL. DTH TEYCHHUSI OXBATBIBAIOT BECh 00BEM BOJI 03€pa U CIIOCO0-
CTBYIOT BOZOOOMEHY MEKIY €ro OTACIbHBIMH YaCTSIMH.

TepMmuuyecKkum pexum o3ep

Temmepatypa — IJ1aBHBINA, 00sI3aTEIBHO YUETHBI M HEYCTpaHH-
MBI a0MOTHYECKHI SKOJIOTHUECKUH (hakTop. DTOT (HaKTOp UMEET UH-
JUBUAYaAJIbHBIE U DKOCHCTEMHBIE TTAPAMETPHI.
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Tepmuueckuii pexxuM 03ep (BOI0EMOB) — U3MEHEHUE TEMIIEpaTy-
PBI BOJBI B ONpPEJICICHHBI BpeMEHHOH nepro] (CyTKH — CyTOUHBIH,
CE30HHBIH, TOOBOW, MHOTOJICTHHUI) B 03€PHOM KOTJIOBUHE.

O3epa KaKk IKOCHCTEMBI (PYHKIMOHUPYIOT B Mpeesiax dBOJIIOLH-
OHHO CJIO’KUBIIUXCS PETUOHAIBHBIX I1IAPAMETPOB TEMIIEPATyphl. Boxon
ee 3a MpeAebl THX TapaMeTPOB BBI3bIBACT OOJiee TN MEHEE 3aMETHBIC
U JaKe KaTacTporUecKue MOCIENCTBUS ISl BOIHBIX 9KOCUCTEM (03.
Kenon B 1. Ynta: monorpes copocHbiMH TeribiMu Bogamu TOC).

TepMuueckuii pexxuM 03ep BO MHOT'OM ONpeAensieT Onojaornde-
CKYIO IPOAYKTUBHOCTb BOJOEMOB: CTEIIEHb Pa3BUTHUS BOJHOM pac-
TUTEIBHOCTH, 300TJIAHKTOHA, OEHTOCA, PHIOBI, @ TAK)KE ONTHYECKHE
0COOEHHOCTH, XUMH3M U TUHAMHUKY BOJIHBIX Macc.

OT COOTHOILIEHUS MPUXOAA U Pacxoja TeIla B 03€pe 3aBUCHUT
ero TemaoBoi Oananc. Ilox TemnoBbIM OaJaHCOM MOHHMAIOT COOT-
HOLIEHKE KOJIMYECTB TEILIA, IOCTYIAIOIIEr0 B BOLY U TEPSIEMOTrO €10 B
pe3yabTaTe B3aUMOACUCTBUS Pa3INYHBIX TEILUIOBBIX U JUHAMHUYECKHUX
nporeccoB. TemnnoBoil 6amaHc 03epa MOKET ObITh BBIPAXKEH ypaBHE-
HUEM, B KOTOPOM YUHTBIBAIOTCSI BCE IOTOKU TEILIA, OTJIOAEMBIE BO-
noeMoM U pacxopyembie uM. O6osnaunM: Q  — cymmapHas (mpsmast
1 paccesiHHasl) KOPOTKOBOJHOBAs COJHEYHasl paaualys, Moriolae-
Masi BOAOH (CHEXHO-JIEISTHBIM IIOKPOBOM);

Q,, — BCTPEYHOE JUIMHHOBOJIHOBOE HW3IIyYEHUE aTMOCPEDBI,
MOTJIONIAEMOE BOJIOH (CHEKHO-JIESTHBIM TOKPOBOM);

Q, — noteps Tema BOJOH (CHEXHO-JIEASHBIM IOKPOBOM) ITyTEM

U3JIy4CHUS,

Q,, TypOyneHTHBIH 0OOMEH Tema ¢ arMOCc(hepPOii yTeM KOHBEK-
MU ¥ TEIUIONPOBOJHOCTH (3@ CUET Pa3HOCTH TEMIepaTyphl BOJBI U
BO3/yXa);

Q, — Temo, pacXoyIoNIeecs Ha UCIIAPEHUE UITH BBIIEISIOIIEECS
[IPU KOHJEHCAIIMH TapoB U3 aTMoc(hepsl;

Q,, ~TEII000MEH ¢ IPYHTaMH 036PHOH KOTJIOBHHBI;

aniTenno, OTZaBAEMOE 03€py IPUTOKAMU U UCTOYHUKAMU;

Q_, BBIHOC TEILIa U3 03¢pa MOBEPXHOCTHBIM U MOJ3EMHBIM CTOKOM;

Q. — Temno, MOCTYNAIIEe B 03€PO C JIOKIEBHIMU OCAJIKAMU
WJIY PacXOyeMOe Ha TasHHE CHEra, BBIIAJAIOIIEr0 Ha IIOBEPXHOCTh
03€epa;
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Q, —Temo, BHIAEIAIONIEECS NPH KPUCTAIIIM3ALMY JIbJA UITH 3a-
TpayuBalolleecs Ha €ro TasHUE B IIpe/ieNax BOJ0OEMA;

Q,, — Temio, 3aTpauuBaEMOE Ha TAsHUE JIbJd, BHECEHHOIO B 03€-
PO MPUTOKaMHU;

Q. — Temo, 3aTpauMBaeMoe ma oOpa3oBaHUE JIbJA B 03€PE, HO
3aTeM BBIHECEHHOE Yepe3 UCTOK;

Q — u3MeHeHue 3a1acoB TEIUIa B 03€pe 32 HEKOTOPBIN POMEKY-
TOK BPEMEHU Af MU pe3yJIbTUPYIOLINH TEIIOBOW MOTOK. Y paBHEHME
TEIJIOBOro OanaHca o3epa UMEET BHI:

Qcp +Qua—Que £ Qra+Q + Qra+ Qup —
—Qer£QocxQn—Quun+Quc+ Q=0

Bce cocranstoniue TemioBoro 0anaHca BBIPaXarTCs B OJIMHA-
KOBBIX TEIUIOBBIX €IMHUIAX B ()OpME TEIUIOBOTO MOTOKA, OTHECCH-
HOTO K CIUHHIE MOBEpPXHOCTH (Kan/ (cM2-CyTkH), Kani/ (cMm?eTon),
TKa/ (M? ¢ CyTKH)).

Cocrasmsrone Qcp, Qua, Qmp, Qi BXOJIT B YpaBHEHHE TEILIO-
BOro OayiaHca BCerja C MOJI0KUTEIbHBIM 3HAKOM, U3 HUX BelmurHa Qcp
SIBIISICTCS. OCHOBHBIM MCTOYHHKOM HarpeBaHusi o3epa. CoCTaBIsroIIve
Qug, Q_, Qumt Beeryia MMEROT OTPHULATENbHBIH 3HAK. OCTabHbIE COCTaB-
JISIFOIIIUE TETUIOBOTO OajaHca MOTYT MMETh KaK OTPHLATENIbHBIN, TaK U
MOJIOKUTENBHBIN 3HAK B 3aBUCHMOCTH OT TOTO, KaK HAITPaBJICH TEILIO-
BOIf TIOTOK: OT BOIHOW Macchl o3epa B atMochepy (Qra) wium murochepy
(Qtx) — cocTaBsIONIME UMEIOT OTPUIIATEBHBIN 3HAK, WK, HA00OPOT, K
03epy — 3HaK MOJIOKUTENbHBIN. COCTaBIISIOIIAs TEIIOBOTO OanaHca Quk
OyIeT MOJIOXKUTEITbHA ITPY KOHJICHCAIINY TTAPOB U OTPUIIATEITbHA ITPU UC-
MApeHUH; COCTaBIIsItoIIast (QOC MOJIOKUTEIILHA TIPH BBINAJICHUN JTOK]IS U
OTpUIIATEeNIbHA TIPU BBITIAJICHUH CHETa, a BeaumduHa QI TIOJIOKHUTEITbHA
IIPY KPUCTAJUTU3ALINHY JIbJIa ¥ OTPHUIIATEIbHA TP €0 TassHHU.

3HaYeHHE KQXK/I0I0 COCTABIISIOIIETO TEIIOBOTO OaaHca MEHSETCS
10 CyTKaM, Ce30HaM U TOAaM, U Ja’Ke B 3aBUCUMOCTH OT HETIEPHOANYE-
CKUX U CTyYalHBIX aCTPOHOMUYECKUX U METEOPOIOTUIECKUX YCIOBUIA.

[IpuToK 1 OTTOK TeIJIa U3 03epa MPOSBISIOTCA HA BCEH €0 OKPY-
JKAIOIEH TEPPUTOPUH Uepe3 MOTOKU HAKOIIEHHOTO TeIia ¢ 03epa —
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MOATEIJICHNE U YBIAXKHEHHE MPUOPEKHI OCEHBIO M OXJIXKICHUE X
BECHOM 3a CYeT MOIJIOIIEHNUs TelJla Ha TasHUE JIbJ0B U HarpeB BOJBI.
HanbGonee nHTEHCHBHBIE MMOTEPH TEIJia U3 03€P MPOUCXOIAT Te-
pen 3aMep3aHueM UX U 3aMEJUISIOTCS MOCiIe YCTaHOBJICHHUS JIE0CTaBa.
B pesynbrare popMHUPYIOTCS MUKPOKJIMMATBI B 03€PHBIX KOTJIOBHHAX.

Pacnipenenenune Temneparypbl BOJbI 10 aKBaTOPUH O3€pa 3aBU-
CHUT OT THIa 03epa MO MPOHCXOXKICHUIO, TIYOHHBI, KIMMaTHUYECKON
30HBI, MOP(OJIOTHN KOTIOBUHBI X BETPOBOT'O MEPEMEIINBAHUSI.

ITo xapakrepy pacnpeseneHus: TeMIEpaTypsl B TOJIIIE BOJ 03€p
WX Ha3bIBAIOT crmpamughuyuposannvimu (IOCIOHHOE pacrpeneneHne
TEMIIEPaTypbl) U Hecmpamuguyuposanvimy (BBIpaBHEHHOE pacrpe-
JeTICHHE TeMIIepaTyphbl).

B OGonee oOmiem BUae pacnpejaeieHue TeMIepaTrypbl B TOJIIE
BOJBI O3€pa paccMaTPHUBAETCS MO TPEM CIIOSIM — TEMIIEPATypPHBIM
(IJIOTHOCTHBIM) 30HaM — SNUTUMHUOH, MEMATUMHUOH U SUNOJUMHUOH
(puc. 19). OTH 30HBI TUIIUYHBI VIS TITYOOKOBOAHBIX 03€p, TaK Ha3bl-
BaeMbIX CTpaTH(GUIMPOBaHHBIX. BepXHuii CI10# BOIBI — SMTUIMMHHOH
HMMeET CyTOUHBIN U CE30HHBIN X0 TEMIIEPATYPHOU KpUBOil. B epuoy
OTKPBITOI BOJIbI POMCXOIUT €€ HarpeBaHHe OT MPSMOTo AEHCTBUS
conHeyHol pamuanuu (Q_) U mpuBOAHOTO cnos atmocdepst (Q, )
(;terom). Boga ctanoBuTCs Ooilee TEIIONM M MeHee IUIOTHOM. Hink-
HUE CJIOW XOJIo/IHEe 1 BoJia OoJiee MIoTHast. Y CTaHABIMBACTCS NpsAMds
memnepamypHas cmpamugpurayusi ipu temneparype a0 4°C. [pu
Temmneparype 4°C BepxHHUH cIOW BOJBI KaKk HanOosee MIOTHBIA MO-
XKET OIyCTUTHCSI HUXKE, BIUIOTH JI0 HA, €CJIn 03epo Herdayookoe. Co-
BEpIAETCS] BECEHHSsSI LIUPKYJIALUSA — MepeMEIINBaHIe BOJHBIX Macc
(puc. 20a). B rmybokux o3epax, B KOTOPBIX TeMIIEpaTypa BOIbI y JHA
4°C, nepemelnInBaHUE 3aXBaTHIBAET TOJIBKO CPETHUMI M BEPXHUI CIIOH.
[Tocne 3TOro ycTaHaBIMBaeTCs HA HEKOTOPOE BPEMS 20MOmMEPMUsL, &
3aTe€M BOCCTAHABIIMBACTCS MpAMAs MEMNepamypuas cmpamuguxa-
Yus BIUIOTH JIO OCEHHEro OcThIBaHMA BepxHero ciost 1o 4°C. Ilpu
9TOM NPOUCXOAUT MOTPYKEHHE BEPXHETO CJI0s BIIyOb, HaXke 10 JHA
B HETITYOOKHUX 03epax. DTO OCEHHSSI HUPKYJISLHUS BOJbI, XapaKkTepHast
JUI AMMHUKTHYECKUX O3€p YMEpeHHBIX mupoT. Ha kakoe-To Bpems
MOKET yCTaHaBJIMBATbCA OCEHHsISI comomepmus. B nanpHeimeM 10
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JIeIOCTaBa M B 3MMHUMN NEPHO HAOIIOMACTCS 0OpamHas memnepa-
mypHas cmpamugurayusi B o3epe (puc. 200).

10 20t°C < V8
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Puc 20. Pactipenenenune TemmnepaTypbl BOAHI 110 TIIyOWHE 03epa:

a — TipsiMasi 1 o0paTHas CTpaTU(PHUKALUS, O — CIIOH CKadKa

B o3epax, U1 KOTOPBIX TUITMYHA psMast WM oOpaTHasi cTpaTudu-

Kalys,

BBIZICTISIETCS O0Jiee MM MEHEe OTUETIIUBO CI0U memMnepamyp-
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HO20 CKA4Ka — MEemanuMHUOH. ITO UHTEPECHBIN B THAPOXUMUYECKOM
U TUAPOOMOTIOTUYECKOM OTHOIICHWH CJIOM BOABI, BCET/IAa U3y4YaeMbIi
MHUKpPOOHOJIOTaMH M 300TJIaHKTOHOJIOTaMHU. 371eCh BOJa XOJIOJHEE H
IUIOTHEE, YeM B SMWIMMHHOHE. OTMepIe Opranu3Mbl (GUTO- U 300-
IUIAHKTOHA B BUZE ACTPUTA U TPYIIOB OIMYCKAIOTCS B CJIOW OoJiee ToT-
HOW BOJIbI, 3aBHCAIOT, U 37eCh HAOIOAACTCS UHTCHCHBHAS a’poOHast
JECTPYKLUSI OPraHUYECKOT0 BEIIECTBA M KOHLIEHTPALHSI MUKPOQIIOPEI,
CITyKalUX MUIIEH I MHOTUX KHBOTHBIX eTpuTodaros. B aTom cioe
HaOMo1aeTcsl BRICOKAs TNIOTHOCTH OPTaHW3MOB 300IUIAHKTOHA — (DUITh-
TpaToOpoB (OONBIIMHCTBA KOJIOBPATOK M PAKOOOPA3HBIX).

HwxHuii crnoll BOAbI — eunoaumHuon 3aHAMaeT 0oJiee MM Me-
Hee OOMMPHYI0 NPUAOHHYIO 00JacTh 03€pHOH KOTJIOBHHBI. DTOT
CIIOW B Pa3HBIX 03€pax B Pa3HOH CTENEHU MOABEPKEH LUPKYISILIUH.
Moxet hopMHPOBATHCSI CIOH HETlEPEMEIINBAIOIICHCS BOIBI — MOHU-
MonumHuon. I'unorumnuon B 03epax ¢ MHTEHCUBHBIMHU IpoOIlecCaMu
adpobHOll M anaspoOHoU NECTPYKLIMU OPTaHMUYECKOTO BEIIeCTBa Ha
nHe (96mpoghuvie 03epa) 0OBIYHO UMEET BBHICOKOE HACHIIICHHE MOJIBI
MHHEPAIbHBIMU BeLIECTBaMH, razamu, Hanpumep CO,, CH,, H_S.

B HerimyOokux 03epax MpH BETPOBOM MEPEMELIMBAHUM BOJ CKO-
TUICHUE HTUX Ta30B HEBEIIMKO, M OHU HE BHI3BIBAIOT JICTHUX 3aMOPOB, Ha
JIHE Mpeo0IaiatoT aspoOHbIe TIPOIECCHL. 3UMOM B TITyOOKHX 9BTPOQHBIX
03epax 3aMOpbI MOTYT OBITh KaK B JIETHUH, TaK 1 0COOCHHO B 3UMHUI T1e-
pHoa, ¢ MpeodiagaHieM BOCCTaHOBHTEIBHBIX, aHAYPOOHBIX TIPOIIECCOB.

PazHoobpasue TepMUUECKUX YCIOBUH PAa3IHMUHBIX 03€p MIPHUBEIO0
K HeoOxoauMocTH ux knaccudukanuu. CymecTByeT MHOTO (OKOJIO
40) xnaccudukanuii (Kuraes, 2007), olleHUBaIONUX 3HAYCHUE TEM-
nepaTypHoro Qakropa B ()yHKIHOHUPOBAHMU O3EPHBIX YKOCHCTEM
MIPEXKJIE BCETo M0 PErHOHAIBHOMY KIIMMAaTHUYECKOMY NpU3HaKy. B nn-
Tepecax Hallero mpeaMera Mbl OylieM paccMaTpUBaTh Kiacchu(uKa-
LUK SKOJIOTHYECKOT0, SKOCHCTEMHOTO CMBICIIA.

B nepgoii knaccudukanun ©. ®opens (1892; uut. no: Kuraes,
2007) Bce o3epa Mupa ObUIH TIOAPa3ACICHBI HA TPU OCHOBHBIX THTIA:

- IOJISIPHBIE € TeMIIEpaTypoii Bobi t <t <4 °C (03epa ceBepa
Cubupu, Kanaibl, BRICOKOTOpHEIE 03€pa);

- YMEpeHHbIE, ¢ Temneparypoii Bogsr t >t 4 °C >t . (baii-
kan, Jlagoxckoe u OHexckoe o3epa, 03. [lnemeeso);
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- TPONUYECKHUE, C TeMIeparypoii Boapl t >t >4 °C (OKenes-
cKoe 03epo, o3epa Adpuku u Oxuo# AMepuku, 03. Mccbik-Kyib).
Ora kiaccupuKanus 1mo3xe Obla JOMOJIHEHA CYyOIOJIIPHBIMU H
cyOTponuuecKkuMu Turnamu o3ep (cMm. Tadm. 6) . C 3TUM JOMOTHEHH-
em knaccudukaius @opens — Xatunncona — Jleddaepa nHaubonee
IIMPOKO UCIONB3YETCs JIUMHOJIOTaMH M THApoOHonoramMu. CMbICT
TEPMUYECKUX KIaccu(HUKAIMN 03ep COCTOUT B aHAIHM3E LUPKYJIISIH-
OHHBIX TPOIECCOB — KOHBEKTUBHOM-TUIOTHOCTHOM TEpEeMEIIMBAHUN
MMOBEPXHOCTHBIX U TTyOMHHBIX BOAHBIX MaccC: MepOMUKCUY — HETION-
HOE TIepeMelInBaHue (eCTh HeMePEeMELIHBAIOLIHICS CIION BOABI — MO-
HUMOJIMMHHOH), 20I0MUKCUY — TIOJTHOE TIepeMelInBaHue (MEIKOBO-
HBIE 03€pa), OuMuKcuy — epeMeIINBaHne J1Ba pa3a B r0J — BECHOM
U OCEHBIO (YMEpPEHHbIC) U MOHOMUKCUU — OJUH pa3 B IO — JIETOM
(TossipHBIC W CYOTIOSIPHBIC 03epa).
Tabnwuma 6

Tunwi 03ep mupa 6 3a6ucumocmu om Qu3uko-zeozpaguuecKux 30n

U YUC1a NOTHBIX NEPUOO08 UUPKYIAUUU
(Hutchinson, Loffler; 1956, Bayly, Williams, 1973, yum. no.: Kumaes, 2007)

Tun o3zepa no yupxyrayuu

Jona no Xamuuncony, .
no betinu, Yunosavcy
Jlegpprepy
Ionsipuble AMHKTHYECKHE AMHUKTHYECKHE

Cyonossipabie | X0I0aHbIE MOHOMHUKTH- | XO0JIOIHBIC MOHOMHUKTHYECKUE

qecKHe JluMuKTHYECKHE
Ywmepennsle | [lumuxTuueckue OIUrOMUKTHYECKUE
Tponuueckue | OJIUrOMUKTHYECKUE [lomuvmukTHYecKue
[TonmuMmukTHUECKHE Xo0JI0HbIE TTOTUMHUKTUIECKHUE

CyOtpomnmyue- | X0nOAHBIE TOTUMHUKTH- | TeIibie MOHOMHKTUYECCKHE
CKHe YecKne a) TeTyIble MOHOMUKTHYIECKIE
Termple MOHOMUKTHYE- | (IEpEMEIINBAHHE 3FMOI)
cKue 0) TeruTble MOHOMUKTHYECKHE

(IepeMeruBaHMe JIETOM)
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B ruapoOuonorunyeckoM miaaHe OOJIBIION MHTEpeC MPeACcTaBIs-
et wiaccudukamus C. I1. KuraeBa (2007), cocraBneHHast Ui 03ep
YMEPEHHOW 30HBI 10 CYMME T'OJOBBIX MOJIOKUTEIBHBIX TeMIEepaTyp
(6onee 10°C):

- OYCHb TeIlIbIe — cyMMa Temmepatyp oosee 4000°C;

- Tersle — cymma temmepatyp — 2000-4000°C;

- yMepeHHo-Temble — cymma temnepatryp — 1000-2000°C;

- xonoaHsle — cymMa Temmepatyp — 500-1000°C;

- OYECHb XOJIOJHBIE — cyMMa TeMiiepaTyp meHee S00°C.

Ota knaccuuKays No3BOJISET IPOrHO3UPOBATH PsiA OHOIOTHYe-
CKHX TPOLIECCOB B 03epax. Tak, B 03epax ¢ CyMMON TeMIepaTyp OKo-
710 4000°C MoryT 00HMTaTh U Pa3MHOKATHCS MOJUTIOCKH — APEHCCEHBI
(Dreissena polymorpha Pallas), T. K. 5TOMy BUILy Uil CO3pEBaHUs U
BbIMETa JIMYMHOK-BEJIIUTEPOB HEOOXOMMa CyMMa (PU3HOJIOTHUECKH-
akTUHBIX TemnepaTy B mpenenax 3400°C. Ilpu meHblIux Temmepa-
Typax MOJUTIOCKH MOTYT JKHUTb, HO HE pa3MHOXaThCsl. T0 e camoe ¢
prioaMu — Oenblii aMmyp U ToscToi00uK. [1o rogoBEIM Temmeparypam
03ep MBI MOXKEM IPOTHO3UPOBATh BO3MOXKHOCTU TeorpaduuecKkoro
pacnpocTpaHeHus U aKKJIMMAaTH3aluH pa3HbIX THAPOOHOHTOB.

OnTu4YeckKue CBOMCTBA BO/bI. HpOBpﬂ‘lHOCTb

OCHOBHBIMHU TIOKa3aTeJISIMH ONTHYECKUX CBONCTB BOJBI SIBJISIIOT-
Csl NPO3PAYHOCHb, OCBEIIGHHOCTh U ygem. [Ipo3padHocTh onpenens-
FOT CTaHIapTHEIM JuckoM Cekku, 00braHO quameTpoM 30 cm. [pyroii
Ba)KHBIH MOKa3aTelb — OCBEIICHHOCTh (00.1yY4eHHOCMb) TOPU30HTAITb-
HOW MOBEPXHOCTH (IO TTyOWHE) CBEpXy M CHU3Y H €€ OcialJieHHue ¢
rIIyOUHOHN (pacCUUTBHIBACTCS CIEIUANBHO U KaXKIOTO CJIOS BOJIBI).
OcnabnieHre OCBEILIEHHOCTH B BOZIE 03€P B OCHOBHOM HJIET 3a CYET pac-
TBOPEHHBIX OKpAIIIEHHBIX OPraHUYECKUX BEIIECTB, JETPUTA (TPUITO-
Ha), PUTOIJIAHKTOHA (1 300TUIAaHKTOHA — Hawa ped.) (Kuraes, 2007).

OnTHYecKkre CBOMCTBA BOABI UTPAIOT OTPOMHYIO POJIb B KH3HH
BOJIOEMOB, TIOTOMY LIBET, IBETHOCTH M MPO3PAaYHOCTH 1O JUcKy Cek-
KH BXOJISIT B YHCJIO OCHOBHBIX NIPU3HAKOB MPHUPOIHBIX BoJ (bapaHos,
1962; Pocconmumo, 1964; Kutaes, 2007).

OOBIYHO PO3PAYHOCTH BOJIBI KOPPEIISITUBHO CBS3aHA C MPOGhHO-
cmbro BosoeMa (OMOMAcCOd W MPOAYKIMEH TUIAHKTOHA): YeM BBIIIIE
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TPO(HOCTh, TEM MEHbIIE MPO3PAYHOCTh (OTPHIIATEIbHAS KOPPEs-
uust). [lo mpo3padyHOCTH WM CTENEHH OBCHICHHOCTH IPHJIOHHBIX
CJIOEB BOJIBI CYJST O TNIyOWHE pacipOCTPAaHEHUS U Pa3BUTHUSI MAaKPO-
(buTOB. Y CTAaHOBIICHBI BEJTUYMHBI IIPO3PAYHOCTH BOJIBI, XapaKTEPHBIC
JUTSL Pa3HBIX TUIIOB 03€p C YYE€TOM I[BETHOCTHU: C KOPUYHEBOW BOJOM
(nonueymosHnvle) — MPO3PavHOCTD BOJBI 1—2 M; KENTO-KOPUIHEBOU
(mezocymosnbie) — 2—4 M; xenTol — 3—6 M; KENTO-3eNeHO (0ucocy-
Mmo3nvle) — 4—7 M; 3eneHon — 6—11 m.

B kpymHBIX 03epax UMEIOTCS pa3HbIE MO MPO3PAYHOCTH PAHOHBI
AKBaTOPUU: B MPHOPEKHOM 30HE C 3apOCIIMH MaKpPO(PHUTOB MMPO3pay-
HOCTh MOXKET OBITh BEICOKOW M3-32 CJIA00TO Pa3BUTHUS (PUTOILIAHKTOHA,
B YCThSIX MPHUTOKOB OHA YacTO HIDKE M3-3a mpuHocumoil B3Becu (Ce-
JICHTIHCKOE MEJIKOBOJIbE B 03. baiikai); B COJIOHOBATOBOJHBIX 03epax
y4acTKU 0oJiee TPECHOW BOJIBI UMEIOT OOJBIIYIO MPO3PAYHOCTh, 0CO-
JoHeHHbIe — MeHbInyto (B. Anrunckoe 03., BaprysuHckas nonvHa).
[Ipo3payHOCT, MOXKET YBEIUYMBATHCS KaK IOKA3aTeNb YITyUIICHHS
AKOJIOTHYECKOTO COCTOSIHUS 03epa. Tak, TeHIeHIMs K IBTpodUKaIiu
03. [TnemeeBo cHu3MIach Oaroiaps BCEJICHUIO M MACCOBOMY Pa3MHO-
YKEHHUIO aKTUBHOTO (PUIIBTpaTOpa — MOJUTFOCKA Jipericcensl. [Ipousoruio
OCBETJICHHE BOJIbI 03€pa M YMEHBIIICHUE WX OTCYTCTBHE JICTHETO I[BE-
TEHHUS BOJIBI 03epa.

I'mapoxumus o3ep. MuHepaabHBIi COCTAB 03€PHBIX BOJ

Bopa o3zepa — npoyKT npupobl, KIuMara, peiabeda u Hacelsio-
mux ero opranu3mos. B. WM. Bepuaackuii (1926) cuuran Boay 03€p
OnokocHbIM TenoM. Bona o3epa Ha 2/3 cdopmupoBaHa nesTeNbHO-
CTBIO KUBBIX OpPraHU3MOB. YenoBeK MOKET U3MEHUTh XUMUYECKUN
COCTaB BOJIbl, HO 9TO BCETJa 3arps3HEHUE BOJBI 03epa, KOorja Boja
npuodpeTaer craTyc «xadecTBay. [IpupomHbie BOAbI Bcerga «4u-
ctbiey». CylecTByeT MOHATHE «OHMOJOTMYECKH YHCTOH BOIBI», T. €.
BOJIbI, COaTaHCUPOBAHHOM MO KOMILIEKCY CoJiel U crocoOHOU 00e-
CIEYUTh CYILIECTBOBAHNE B HEW OPraHU3MOB pa3HBIX CHCTEMaTHye-
CKUX IPYIL.

OsepHast Boga — 3T0 OoJiee MM MEHEE HACBHIIICHHBIE PACTBOPHI
MHUHEpaIbHBIX COJICH, OpraHMYEeCKHX BEIIECTB U ra3oB. PaznooOpasue
HX, COOTHOLICHHE M KOHLEHTPALUU 3aBUCSAT OT MHOTHX (PaKTOpOB:
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re0JIOTMYECKOTr0 CTPOEHHUS pailoHa M 03epHOM KOTJIOBHMHBI 110 €€ Mpo-
HCXOXKJICHUIO, MUTAIOMIUX 03€PO MOBEPXHOCTHBIX M IMOJA3EMHBIX
Bozx (monst B OanaHce), KIMMAaTHYECKUX XapaKTEPUCTHK MECTHOCTH H
MPUTOYHOCTHU (IIPOTOYHOCTH) 03epa. Opranuyeckue BemecTsa (OHo-
JIOTHYECKOT0 POUCXOKICHHS) XapaKTepPU3YIOT TPO(YHOCTE U Pa3HOO-
Opasue Xu3HU B o3epe. ['a30BBIi cocTaB ompeaenseTcs MUTAoUIMU
03€po BOJIaMH U HHTEHCHBHOCTBIO OMOJIOIMYECKHX MPOLECCOB B TOJI-
111€ BOJBbI M TPYHTOB 03€pa.

MuHepaau3anusi Kak CTENeHb HACBIIEHUS O3€PHBIX BOJ pac-
TBOPEHHBIMH COJISIMH KOJIEOJIETCSl B IIMPOKUX Tpexaenax. MuHe-
panbHbBIE BELIECTBA U MX COEIMHEHHUs (COJIM) MOMAJAIT B 03€pO B
OCHOBHOM C MOBEPXHOCTHBIMM U MOA3EMHBIMH BOJAMM Kak Mpo-
OYKTBl BBILIEIAUYNBAHHUS UX M3 OKPYKAOIIUX W MOACTHIAIONIUX
ropHbIX nopo. KoHIeHTpanus ux B 03epe 3aBUCUT MPEXKJIe BCEro OT
OOMITHSI 0CAJAKOB MJIM MHTEHCUBHOCTH McriapeHus Bobl. Hanbonbmme
KOHILIEHTPALIUH COJICH HAOII0OAal0TCs B 03€pax 3aCyILIUBBIX PETHOHOB,
HaMMEHbBIINE — B 3epax, MUTAIOIIUXCS CHETOBBIMU U JIAHUKOBBIMH
BOJIAMH, M 03€pax, MUTAIOMINXCSI OOJOTHBIMU BOJAMHU.

PacTtBopenHble B BOJe€ MUHEpAJbHBIE BEIIECTBA IPEICTaBIsA-
I0TCSl CIAEAYIOUIMMH TJIaBHEHIIMMH HOHAMH, 00YCIOBIMBAIOLINMHU
COJICHOCTb U XMMUYECKHH COCTaB 03€PHBIX BO:

I'mapoxapOoHaTHBIE HCO,’
KapOonaThsle CO,”
CynbdartHsie SO,”
XopuaHbie Cl.

B o3epHbIX Bogax conepxarcs B HEOONBIINX KOJTUYECTBAX COE-
OUHEHUS a30Ta, Gocdopa, KpeMHHs U kKene3a (OMOTeHHbBIE Belle-
CTBa), KOTOPBIC UTPAIOT OUYEHBb OOJIBIIYIO POJIb B PA3BUTHH OpPTaHH-
YECKOM JKU3HU.

B numHONIOrMY Yalie Bcero HCHoNb3YIOT KIacCH(PUKAIHIO 110 XH-
MudeckoMy coctaBy Bojbl O. A. Anekuna (1946), B OCHOBY KOTOpOi
MOJIOKEHO J[Ba MPUHIMIA: PEOOIaal0MIX HOHOB U COOTHOIICHHH
MEXTy HUMU (CM. TJI. 2).

[lo crenenu MuHepanu3aluy BOJA 03€pa pa3iesaoTcs Ha: Ipec-
HbIE (YJIbTpaInpecHble, IPECHbIe, YMEPEHHO MPECHBIE) — C COolepIKa-
HUEM pacTBOPEHHBIX BemiecTs 110 1 1/71 (1%o — mpomMusie), ComoHoBa-
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Thle (c1a00COJIOHOBATHIE, COJIOHOBATHIE, CUIIBHOCOIOHOBATHIC) —
C COJIep)KaHUEeM PacTBOPEHHBIX BemecTB ot 1-24,7 /1 (24,7%o) n
cojieHble (cmabocolieHble, COJIeHbIE, KPEIKOCOIEHBIE) ¢ COAepKaHu-
€M pacTBOPEHHBIX BelIeCTB, cBblile 24,7 /1 (>24,7%o). I'panuneit
MEX/y COJIOHOBAaTHIMH U COJIEHBIMH BOJIAMU BBIOpAHO 3HAUCHHE
24,7 v/n (cM. 111, 2). YBeIu4YeHue COJICHOCTH BOJIbI BIUIOTH JI0 TEepe-
HACBIILIEHHUs B 03epax HaOII0AaeTCs B CTENHBIX pailoHax U MOJIyIy-
CTBIHAX NPU HHTEHCHBHOM JIETHEM HcrapeHuu. B pe3ynbraTte npo-
HCXOIUT BBIMAJACHUE 3THX COJICH B BUJE OCaJKa HA JHO BOAOEMa,
oOpasyroriero miuactel. Takue o3epa Ha3bIBAIOTCS CAMOCATOYHBIMH,
Hampumep, I1bToH, backyHnuak, MeptBoe mope (204-278 r/n).

[To cocTaBy pacTBOpeHHBIX COJIel COJIeHbIE 03epa OBIBAIOT Cie-
JOYIOUIUX THUIIOB:

1) kapboonamusie (codogvie), B BOIAAX KOTOPBIX PacTBOPECH
yraekucibiii Hatpuii Na,CO,, pacnpoctpanensl B KynyHAnHCKOH
cren, B 3abaiikanse (JopoHuHcKkoe 03epo), B SAKyTHH;

2) cyrvghamuovle (TOPHKO-COJICHBIC) C BBICOKHM COJICPKaHHEM
cepHOKHCIBIX coenuuennii: Na,SO,, CaSO,, MgSO,, K.SO,. Berpe-
yatotest B Kynynaunckoit crenu, Kpsimy, Ha CeBepHom KaBkasze
(bapannamuHckue o3epa), 3anus Kapa-boras-I'om;

3) xnopudnvie 03epa UMEIOT BBICOKOE COAEpKAHUE XJIOPHCTO-
ro narpus NaCl, KC1, MgCl,, CaCl,. Pacnpoctpanensl B Kpsi-
My — Caxckoe o3epo u o3epo Cacblk, DIbTOH U backyHuak, 10X-
HoacTpaxaHckue o3epa u aAp. (lmaponorus cymmu, 1976).

MuHepanu3anusi BIUsET Ha AJIEKTPONPOBOAHOCTh BOJABL YCTa-
HOBJICH «standart composition» (Rodhe, 1949), noka3siBaroiuii BHI-
COKYI0 cTeneHb koppemiuuu — 0,96—0,99 mexay 31eKTpornpoBOIHO-
CThIO U J0JIel Kaxoro us nonos (Ca, Mg, Na, K, Cl, SO,, H CO,).

I'a3oBblii pexxuM 03ep onpenenseTcs TIaBHBIMH T'a3aMH, HaXo-
JSIIIUMHCS B PACTBOPEHHOM COCTOSIHUM B O3€PHON BOJIE: KHUCIOPOA
(0,), yraekucnora (CO,), asor (N), ceposomopon (H,S) u meran
(CH,), koTopble uMeIOT HaubobIIee 3HaYeHre. OOpasyoTCs OHU B pe-
3ynpTaTe ra3oo0MeHa ¢ arMocdepoi, TMTocepoid U MPOUCXOASIIUX
B BOJIe OMOXMMHUYECKUX U OMOJIOTUYECKUX MPOIECCOB (CM. TII. 2).

Pacnipenenenue u COOTHOLIEHWE KOHUEHTPALUI ra3oB B TOJILIE
BOJIBI M B TPYHTax HEpaBHOMEPHBI U JUHAMHUYHBI B TEUCHUE CYTOK H
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o ce3oHaM. OCHOBHBIC MPUYUHBI — TEMIIEpPAaTypa M aTM. JIaBICHHUE
(BIUSIIOT HAa PACTBOPUMOCTD ra3oB), EpeMEeLINBaHUE BOJbI U UHTEH-
CHUBHOCTbH IPOLIECCOB MPOIYKINU U JECTPYKIHUH OPTaHUYECKOrO Be-
miectBa B o3epe. OcoOEHHO pa3yinueH ra3oBblii PeXKUM B TOBEPXHOCT-
HOM cJioe (SMWIMMHHOHE) U y HA (THIIOJIMMHHUOHE).

Kucnopon nanbonee moaBM)KEH B Ta30BOM OOMEHE BOJIBI C aT-
Mocdepoit. OboraieHue BoIbl KUCIOPOIOM, BIUIOTh JI0 NEpeHACHIIIe-
HUS IPOUCXOAUT B Ipouecce GpoTocuHTes3a Bopopocneil. Kucmopon —
OCHOBHOI1 Ta3, 00eCeYNBaIOIINI POLECCH CAMOOYHMILICHHUS BOJIBI ITPU
3arpsI3HEHUAX BogoeMa. YeM MeHbIIe KHCIOpOoAa B MPHIOHHOM CJIOE,
TEeM BBIIIE CTENEHb 3BTpOQUpoBanus (IBTpoduKanm) o3epa.

VYTaekuciblil ra3 Kak ajJbTepPHATHBHBIN KHCIOPOAY IMOKA3bIBAET
WHTEHCUBHOCTH JIECTPYKLMOHHBIX OHOJIOTHUECKUX M OHOXUMHYE-
ckux npoueccos (Beiaenenue CO, mpy IbIXaHUU BOJHBIX OPraHU3MOB
¥ OKHCJIEHMH OPraHUYIECKUX BEIECTB), HEOO0bIIOoE KoanuecTBo CO,
MOCTYMAET U3 aTMOC(EPhI U B HEKOTOPBIX CIy4asix BHOCUTCS B 03€PO
¢ rpyHTOBBIMU Bojiamu. B cBetioe Bpems CO, yCcBaMBa€eTCs IIIaBHBIM
00pa3oM BOAHOM PacTUTEIBHOCTBHIO; MPU U30BITOYHOM KOJIHYECTBE
BhLIEnsAeTCA B atMocepy. B remnoe Bpems CO, BblIeIs€TCS IPH
JBIXaHUH U BOAOPOCISIMH, IIO3TOMY HOYBIO B TOBEPXHOCTHOM CIIO€
BOABI MOKET OBITH JEPUIUT KUCIOPOJA IPU MAacCOBOM Pa3BUTHH
¢uTomNaHKTOHAa («LUBETEHHE» BOJABI). YTJICKUCIBIH ra3 B 3HAYH-
TEIBHOH Mepe ompefenseT BeauunHy pH — akTHBHOH peakuuu
BOJBI U HAXOJUTCS C HEll B 0OpaTHOW MPOMOPIHOHATBHON 3aBUCH-
moctu. Yem Boime pH, Tem menbme CO,, T. k. pH yBenuuupaercs
npu akTUBHOM (oTocunTese ¢ norioumenuem CO,. IIpu pH - 8-8,4
CO, MOKET CBECTHUCH K HYIIIO.

I'a3 a3ot (N,) KaK KUCIOPOJ M YIJIEKHCIIbIN I'a3 HAXOJUTCA B aK-
TUBHOM T'a3000MeHE MEX 1y BOAOH 1 aTMochepoil. A30T B IPUPOAHEIE
BOJIBI [TOCTYIIAET U3 BO3/1yXa, IPU PA3JI0KEHUU OPraHUIECKUX OCTaT-
KOB, IyTEM Jera3aliud U3 MaHTHH, a TAKKE BOCCTAHOBICHUN COEIU-
HEHMH a30Ta AeHuTpoduuMpyommMu OaktepusiMu. B Boze, kak u B
MOYBE, €CTh a30TPHUKCATOPBI — CHHE3eeHble Bogopocin. Kak nHept-
HBIU Ta3 a30T HAMPSIMYIO HE y4acTBYeT B OMOJIOTMYECKHX MPOLEccax:
JKMBBIE OPraHU3Mbl YCBaHBalOT MUHEPaJIbHbIE (POPMBI: aMMOHHUIHBIH
(NH,"), nutpursbiii (NO,") u nutpathbiid (NO,") a30T. MunepanbHbie
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(hopMbI a30Ta SABJISIFOTCS YAOOPEHUEM JUIsl BOJHOW PAaCTUTEILHOCTH:
M30BITOYHOE COJICPKAHUE MPUBOJIUT K IBTPO(PUKAIIUU 03epa U BTO-
PUYHOMY 3arps3HEHUIO Yepe3 pasjokKeHHe OTMEpINeH pacTHTEIbHO-
CTH C MOTPEOJICHUEM KHCIOpOia Ha a3pO0HOE OKUCIIEHUE, BILIOTH JI0
€ro IMOJIHOTO MCUE3HOBEHMSI ¥ Havajla aHadPOOHBIX BOCCTAHOBHUTEIb-
HBIX TPOIIECCOB.

Ceposonopon H,S — ra3 He xapakTepHblid 1 HECTAOMIIBHBIN JUIS
atMoc(epbl U BEPXHUX CIIOEB BOjbI ruapochepsl. OH Bcernga mnpu-
CYTCTBYET, Hapsly C METAaHOM, IPU 3aMOPHBIX SIBJICHUSAX B Mpylax,
03epax U HEKOTOPBIX y4acTKOB pek. Cpeansist yacTh qHa Kacnuiickoro
MOps U AHO 03. MorwibHoro (0. Kunibun, bapeHiioBo Mope) 3aHsThI
CEPOBOJIOPOIHOM 30HOW OMOTCHHOTO MPOUCXOXJICHUs. B orpoMHOM
KOJIMYECTBE CEPOBOJIOPOJI U3BeCTeH B 03epe TamOykan (BOmu3mM [Ls-
TUTOPCKA), HO 3/IECh, TIO-BUJAUMOMY, UMEIOT MECTO BBIXOIbI MTO/I3EM-
HBIX CEPOBOOPOIHBIX UCTOYHHUKOB. JIHO KapcTOBBIX-CY(hPO3nOHHBIX
03€p HACHIIIEHO CEPOBOJIOPOJIOM B PE3YJIbTATE MPOIECCOB Cyib(a-
TpenyKIuu (IPOIECC BOCCTAHOBJICHUS CYJIb(aTHBIX MOHOB U3 Pa3-
MBIBAaEMBIX THIICOB JI0 CEPOBOJIOPO/IA) C yUacTUEM CyJab(aTpeaynn-
pytoux 6axkrepuii (Microspiro).

Meran (CH,) B 03epax MOKeT ObITh B ra3000pa3HOM U TBEPIOM
ra3oruipaTHOM COCTOSIHUM B TOJIIE IOHHBIX OCAJIKOB (HaljeH B baii-
kase). NHTeHCUBHOCTH €ro 00pa30BaHus U 00bEMbI, KaK H CEPOBOJIO-
poJia, MOTYT CITYXKUTh TIOKA3aTeJIeM HETaTUBHBIX DKOJIOTUICCKHUX TPO-
LIECCOB, COMPOBOKIAIOIINXCS HAKOIUICHUEM OPTraHHYECKUX OCAIKOB,
B TOM 4YHCJIE 3arps3HSIONUX, U3 CTOKOB PA3JIMYHBIX MPOU3BOJICTB:
LEJUTIOI03HO-0yMaKHBIX, OPOMIILHBIX, )KHBOTHOBOJICTBA H JIP.

CoBpeMeHHBIII METaH 00pa3yeTcs B Pe3yJbTaTe KU3HEACITCIIb-
HOCTH YHUKAJILHOU TPYIITbI MUKPOOPTaHU3MOB — METaHOOPa3yOIUX
apxe0akTepuii, BO3SMOXHO, HauboJiee JpEeBHEH I'PyMIbl OPraHU3MOB
Ha Halel rianere. MeTaH — KOHEUHBIN MPOTYKT MUKPOOHOTO Pa3Jio-
YKEHHsI OPTaHUYECKOT0 BEIIECTBA B aHAAPOOHKIX ycioBusx. Haubonee
IIOJIHO U OBICTPO 00pa30BaHHE €ro MPOXOAHUT B OPraHMYECKUX OCal-
KaX, MEePEKPHITBIX MHHEPAIbHBIMUA OTIOKeHUsIMEH (CeneHrHHCKOe
MEJKOBOIbE B 03. Baiikai).
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Yc/10BUs OCBEIeHHOCTH 03ep:
NMPO3PavYHOCTb U LBET 03€PHOM BOJbI

YcnoBusi OCBEIIEHHOCTH 03€p OMPEJIENSIOTCS COOTHOIIIEHUEM KO-
JIMYECTBA CBETOBOM DHEPTHH, NMPOHMKAIOIICH B 03€pO, M SHEPTUH, OT-
pakaeMoil UM. DTO COOTHOIIIEHHE 3aBHICUT OT BBICOTHI CTOSTHHS COJTHIIA
HaJl TOPU30HTOM M M3MEHSETCS C IIUPOTON MECTHOCTH U B TEUCHHUE CY-
TOK. YeM OTBEeCHee MaatoT JIyYH COJHIIA Ha 03EPHYIO MTOBEPXHOCTD, TEM
OOJTBIIIE CBETOBOM SHEPTUH MPOHUKAET B 03€PO M MEHBIIIE OTPAKASTCSI.

[IpoHUKHOBEHNE CBETa B BOJHYIO MAacCy 3aBHCHT OT BOJHEHHUS,
MIPO3PAvYHOCTH W IIBETa O3EPHON BOJBI. PacmpocTpaHssace OT To-
BEPXHOCTH, CBET IOCTEMIEHHO clabeeT, U Ha HeKOTOPOH TiyOuHe,
pa3IMYHON Ui pa3HBIX 03ep, HAXOJHWTCS TpaHUIa abCONOTHOM
TEMHOTHI, TIOJIO)KEHHE KOTOPO MeHseTcs mo ce3oHam. Jlms ozep
YMEPEHHBIX IMHPOT HAWOOIbIIasi MPO3PAYHOCTh HAOIIONAETCS 3H-
MO U HaMEHbIIIasi BECHOM, KOT/Ia B 03€PO IMOCTYIAIOT HACHIIIIEHHBIE
B3BEIICHHBIMU YaCTUI[AMH TaJIble BOJBI, U JIETOM B IEPHOA HANOOIh-
IIeTO Pa3BUTHs OPTAHHMYECKOW KU3HH.

I'myOokue o3epa o0magaroT OONBIION MPO3PavyHOCTHIO, HAMPH-
Mep anga o3. baiikan ona cocrausier 40 M, Teneukoro — 22 M, Ce-
BaH — 21 M, Ucchik-Kynp—20 M. B Menkux o3epax mpo3pavyHOCTb
YMEHBIIIAETCS 32 CYET B3MYUYMBAHUsS BOJBI NIPH BOJHEHWHU. Ecium B
03epa MonaiatoT OOJIOTHBIC BOJIBI, HACKIIIIEHHBIE OPTaHUYECKUMHU Ty-
MUHOBBIMU KHCIIOTaMH, MPO3PAYHOCTh O3€PHBIX BOJ PE3KO I1aJIaeT;
TO e HaOIMaeTcs B BojoeMax ¢ OOJbIIUM pPa3BUTHEM OpPTaHH-
YECKOM JKU3HU.

LlBeT BOIBI B 03epax OMpPEENSeTCs MOIMYTHO C ONpeAeleHHEeM
MIPO3PAYHOCTH C TIOMOIIBIO IITKAJIbl IBETHOCTH. L[BET 03epHON BOIBI
oTiM4aeTcs 00apITUM pasHooOpasueM. OH 3aBUCHT OT PACTBOPEH-
HBIX BENIECTB, MUHEPAIBHBIX YaCTHUI, HAXOISAIINXCS BO B3BEIICHHOM
COCTOSIHWH, U HAIMYUS MUKPOOPTaHHU3MOB PACTHTEIHHOTO U )KHBOT-
HOT'O TIPOUCXOXKJICHHSI, HACEISAIONINX BOJOEM, KOTOPBIE MO-Pa3HOMY
MIOTJIONIAIOT U PACCEUBAIOT CBET.

O3epa ¢ YNCTOH BOJIOM MMEIOT CHHUH IIBET (TaK KaK CHHUE JTy4H
0O0JIBIIIE BCEr0 PacCeMBalOTCs), K HUM OTHOCSTCS TropHbIe o3epa Mc-
celk-Kynb, Kapa-kynb, CeBan, a Taxke baiikan u Apanbsckoe. 3eneHo-
BaThI OTTEHOK BOJIa TIPHOOPETAET OT PACTBOPEHHOM M3BECTH; JKEITO-
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3eJICHBIN OBET UMCIOT Ooplne 03€pa CO 3HAYUTCIIbHBIM KOJINYCCTBOM
OPraHN4YCCKUX BCIICCTB; 6prII>i n KOpI/I‘lHeBLII\/'I OBET UMECT BOJa B CC-
BCPHBIX 03€pax, HACBIIIICHHBIX T'YMUHOBBIMU COCIUHCHUAMMU.

KusHb B 03epax

Kuznbp o3ep kak (QyHKIMOHHMPYIOMIMX 3KOJIOTMYECKUX CHUCTEM
M3y4yaeTcs JaBHO CIICIHAINCTaMH OYyKBaJbHO BCEX HAaNpaBIICHUI
OMOJIOTHH U CMEXHBIX HayK. [loHuMaHne GMOIOTHYEeCKUX MPOLIECCOB
B 03epax HEBO3MOXKHO Oe3 3HaHMs BCEX SIBICHUM, ONMpeessIomunX
(PU3UKO-XMMHUYECKUE CBOWCTBA BOJBI U MAPaMETPOB UX NPOSBICHHUS
B KOHKPETHBIX reorpauuecKux U KIMMaTHYECKHX YCIOBHIX. X0po-
niee 3HaHUE OMOJIOTMYECKHX SIBICHUH, MPOTEKAIOUIMX B €CTECTBEH-
HBIX YCJIOBUSIX, O3BOJISIET NPABUIIHO OLICHUTH IPOLIECCHI, MPOTEKa-
IOLIME MTOJ1 BIMSIHAEM ACATEIILHOCTH YeIOBeKa B ITpeesiaX akBaTOPHH
03epa U ero BojocOopHOro OacceliHa. Takas nesTeNbHOCTh OOBIYHO
HOCHT HETAaTUBHBIM, 3arpsA3HSIONIMA M pa3pyIIAOIIUA XapakTep.
DKoJIoruuecKasi OLEHKA 3TOH JEeATeIbHOCTH MO3BOMISACT MPEIIOKHUTD
NpeaynpeaAnTesIbHbIE TTPUPOJOOXPAaHHbIE (BOJOOXPAaHHBIE) MEPHl H
BOCCTAaHOBHUTEJILHBIE MEPOTIPHSITHS HAa 03€pax.

B nnTepecax Hamiero npeamera Mbl 0y1eM paccMaTpPHUBATh )KU3HB
03ep, KaKk 1 MOpeii-OKeaHoB, C TOUKH 3PEHUS €€ CTPYKTYpHOM OpraHu-
3allUH B ONPEICICHHBIX 3KOJIOTHYECKUX 30HaX THA U TOJIIN BOJBI.

Benranb. /[HO 03epa coCTaBisieT 4acTb O3EPHOTO JIOKA OT ype-
3a BOJBI 10 MaKCUMaJIbHBIX I1yOuH (puc. 21). YacTb o3epHOro joxa
BBIILLIE ype3a BOABI B Mpeenax KoaeOaHusl ypOBHS BOABI WM 3arlie-
CKa MPH BOJHEHHSX HA3bIBACTCS, 110 aHAJIIOTHH C MOPCKOI OEHTaNbIO,
cynpanumopanvio (nisocem) WIA 9yaumopanvio. biamke K ypesy
MO’KHO HalTH 0ECHO3BOHOYHBIX B COCTaBE€ MHTEPCTHLUAIBLHOU day-
HBI — OOBIYHBI OJIUTOXETHI (MajoIeTHHKOBbIe yepBu — Oligochaeta),
HEMaTO/Ibl, TUXOXOAKH-TapJUIpabl, HEKOTOPbIE KOJOBPATKH M pa-
KooOpasHble — rapnakTuuuabl. Hanbonee pazHooOpa3HO HacesieHHE
KPYITHO3EPHUCTBIX NIECKOB.

B nmpenenax monaororo mishka — 3yJIATOPaIN — XOPOLIO Pa3BUBa-
eTcs Me30(puTHasL, OTYBOIHASL PACTUTEIBHOCTb: OCOKH, CyCcaK 30H-
THYHBIH, YacTyXa MOJA0POKHUKOBAS, IPEYHIIIKA 3eMHOBOIHAS, OMEXK-
HUK | Jp.
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Puc. 21. Dxomoruyeckue 30HBI OCHTAIN UITETIardany 03&p:
A — 110 3epHoBy (1949); b — mo Ruthner (1962) (u3: Koncrantunos, 1986)

Ot ype3a BOjABI A0 TIIyOWHBI paclpOCTpaHEHHs BOJHOW pac-
TUTEIBHOCTH MPOCTUPACTCS IUMOPAIbL WIIH TIPUOpEKHas 30HA (CM.
pasnen «Mop(hoJIOrusl 03epHOM KOTJIIOBHHBI»). DTO Haubosiee Ha-
CeJIeHHasl M NPOJAYKTUBHAs 30HA 03epa. PacTuTenbHOCTh PUOpexK-
HOHW 30HBI MOXET OBITHh TpEICTaBiIcHa (B YMEPEHHBIX 03epax) BCe-
MU BHJIAMU PACTCHHUH, OTHOCSIIMXCSA K OCHOBHBIM 3KOJOTHYECKUM
IpyNIiaM OTHOCHTEIHHO YPOBHS BOJIBI: 3¢MHOBOOHbIE: TOPEI 36MHO-
BOJIHBIH, CycaKk 30HTUYHBIN, OMEXKHUK; NOIYROSpYAHCceHHble (N0Y60-
OHble, 8030YUIHO-800HbIE) — 2eA0uUmMbL: POT03, TPOCTHUKH, KaMBbIIII
03epHBIN, MAaHHUK, BEWHHUK, ocoka (puc. 22); nozpyacennvle (n0oo-
600HbIC) — 2UOPOGuUmMbL: PACCTHI, POTOJIUCTHUK, DJIOJCS KaHaJICKas;
€ NIABAIOWUMU TUCMbSAMYU — KYBITHHKH, KyOBIIIKH, IPEYHIIKA 3eM-
HOBO/IHAsI; XapoBble (03epHbI Mox). [locnmennue, Kak HanmMeHee
TpeboBaTenbHbIE K CBETY, 3aMBIKAIOT PaclpoCTPaHEeHUE BriIyOb BO-
JTHOW PaCTUTEIHLHOCTH. 3apOCIH IPUOPEIKHON 30HBI JAIOT YOCKUIIIES
pa3HooOpa3HOi MPECHOBOAHOU (hayHe, B TOM YHCIE cremnudude-
CKOHM 3apociieBoil (ayHe, mpUCIIOCOOICHHOW K OOUTAaHUIO HAa CTe-
OJIIX M JIUCThSIX PACTCHHM, KaK MPUKPEIUICHHbIE — TUAPBI, I'YOKH,
TaK U MEPeJBUTAIONIUECS 10 HUM — OPIOXOHOTHE MOJUITIOCKH, Yep-
BH — OJIUTOXEThI-HAWIH/IbI, TUSIBKU, PAKOOOpa3HbIe — BETBUCTOYCHIC
(kKmamouepsl)-XuI0pHIEL, INYUHKA HACEKOMBIX U Jip. Ha 3apacraro-
eM MPUOPEXKbE HEPECTIATCS PHIObI M HATYJIMBAIOTCS JMYUHKUA H
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MaibKH pb10. OTMepiasi mpruOpeKHO-BOAHASL PACTHTEIBHOCTH 000-
ramaeT rpyHTHI JIUTOPAIX U TPOPYHIATN IETPUTOM.

Puc. 22. Pactenus BO3AYILIHO-BOJIHbBIE:

a — Scirpus lacustris, 6 — Phragmites com-

munis, 8 — Polygonum amphibium, 2 — Alis-

ma, 0 — Thypha, e — Ranunculus, ac — Calla,
3 — Sagittaria

HuoxwHsist 30Ha IUTOpamn — cyOIMTOpaIh — B 9KOJIOTHYECKOM Tjia-

HE TIOHSATHE HEOIPEIEIeHHOE. B MEJIIKOBOIHBIX 03€pax €€ IMpaKTHye-
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CKH HeT. B cpeHery0oKux 03epax — IECATKH METPOB, CYyOIUTOPAITH
MPOCTUPACTCS 10 HIDKHEW TPAHUIBI PACTIPOCTPAHCHUS XAPOBBIX BO-
nopocneit — Xapa (Chara), Hutenna (Nitella), B cpeqsem 10 4—6 M; B
anpnuiickux ozepax 10 9—20 m, B baiikane 1o 20—70 m. CymiecTByet
ere MUKPOPUTOOEHTOC — OJTHOKICTOUHBIE BOJOPOCIH, KOTOPHIE MO-
I'yT 0OUTATh Ha TIyOMHAX 32 MpeaeaMH MPO3PAYHOCTH BOJBI. 30HA
XapOBBIX BOAOPOCICH 00TraTo HaceneHa OCHTOCHBIMU U MEPUPUTOH-
HBIMHU Opranu3mMamu. Ha TammoMax XapoBbIX pa3BUBACTCS MHOXKECTBO
smuduTOB (MEPUPUTOH) — MHUKPOCKOTIHYECKUX BOJOPOCIEH 1 OaKTe-
pHii, MOJIOZb MOJUTIOCKOB JPEHCCEH, CITy:KAIUX KOpPMOM i Oec-
MO3BOHOYHBIX (MOJUTFOCKOB, YepBeii), moenaeMbIX peidoif. B rycThix
3apOCIIAX THX BOAOPOCICH HAXOMAT MPUIOT M 3aIUTY MOJIOIb PHIO
U Menkne KUBOTHBIE. CyOIUTOpanh MOKET 3aXBaThIBATH CBAJ MO/-
BOJIHOM Teppackl. B menaruanu cyoauTopain 0ObIYHO COOTBETCTBYET
METATUMHHOH — 30Ha TEMIIEPATYPHOTO CKAYKa.

B oTcyTcTBHE MPUOPEKHONW PAaCTUTEILHOCTH, Iie (hopMUpyercs
necyanas, MmecuYaHo-TaleyHas Wi KaMEHHUCTAsl JINTOPalib, KUBOTHOE
HaceJieHne pa3BUTO ciabo. OOUTaTeM KAMEHUCTHIX TPYHTOB — JIH-
TO(UIBI MOCETSIFOTCA Ha KaMHSIX Kak obpactarenu (rmepuuToH) —
ryOKH, MIIIAHKH, OpeHCCeHa, JTUUYUHKU PYYCHHUKOB M XHUPOHOMUI,
00 KHUBYT CPEIU KaMHEH, B OTJIOXKECHUAX WA U JETPUTA — YSPBU
(TypOemisapun, OJUTOXEThI, HEMATO/bI, XUPOHOMHUIBI, aM(UIOIHI).
Hacenenue mnecyaHo-rajJeuHbIX TPYHTOB TMPEACTABICHO WHTEPCTH-
UATLHON (hayHOU (YepBH, MEIKHE paKoOOpa3Hble — rapmakTHIIUIbI,
THUXOXO/IKU-TAPTUTPATIBI ).

Hwxe cyOmautpanu wim cpasy 3a MPUOPEKHON 30HOH crleayeT
npogynoans. C npodyHnanu OObBIYHO HAYMHACTCS 3aWJICHUE JHA.
Hacenenue WINCTBIX TPYHTOB — menoduiabHas (ayHa Mo COCTaBy W
OOHITHIO 3aBHUCHUT OT Psijia XapaKTEPUCTUK HIIUCTOTO TpyHTa. B 03epax
Pa3NIuYaoT cepbiil, OOTATHI OPraHUYECKUM BEIECTBOM HII, B KOTO-
POM TPOUCXOST OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC MPOIECCHl B
MPUCYTCTBUH KUCIIOPO/IA, OKHUCIUTEIbHBIC — B BEPXHEM TUTTHEBOM
CJIO€ ¥ BOCCTAHOBUTEIBHBIC — B TOJIIE UJIA; NepexoOusill Wi, CO 3Ha-
YUTENBHBIM TPUCYTCTBUEM TOPQSHHUCTBIX YACTHIL, MOpGaHuUCmbllL
ui, ¢ mpeodaaganueM TopHOYACTUIL, 2IUHUCMbIL WIT, CBETIIBINA, Mac-
JISTHUCTBIN HA OIIYIh, ¢ OOJBIIUM COAEPIKAHUEM OCaJKa OT Pa3Mbl-
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TBIX TJIMH; YepHbl WI, C OOJBIIUM COJCPKAHUEM OPraHUYECKOrO
BEIIECTBA, B KOTOPOM IMPOTEKAIOT BOCCTAHOBUTEIBHBIC MPOLECCHI C
BBIJICJICHHEM METaHa M CEPOBOJIOPOJIa. BBIIEISIIOT MPOMEKYTOUHBIC
CTPYKTYPBI WJIOB: HJIUCTO-TIECYAHBIN HMJIU [IECYAHO-WIUCTBIN T'PYHT,
B KOTOPBIX COOTHOIIICHUE WJIM U TIECKAa TOHKHUX (hPAKIIMA MEHSETCS.
BriienstoT Tak Ha3bIBaGMbIE a1e8pumosble Wbl — MUHEPAIbHBIC C
HEOOJIBIIUM COACPKAHUEM OPraHUYECKOTO BEIIECTBA, TPOMEKYTOU-
HbIC MEX/Ty TJIMHHUCTHIM U WIMCTO-TICCUYaHbIM I'pyHTOM. Bce 3t npo-
MEXYTOUHBIC TPYHTBI HACEJICHBI JOCTATOYHO Pa3HOOOPA3HON OKCH-
(bUITBHOM U ABPUTOIHON (hayHOMN: MOJUTFOCKU-C(HEPUUJIBI, OJTUTOXETHI
Y JIMYUHKU XUPOHOMH].

Hacenenue unos — neroghuivnas Gpayna — 3aBUCUT OT psiaa dak-
TOpPOB, TJIABHBIMU U3 KOTOPBIX SIBISIFOTCS COJACPIKAHHUE KHCIOPO/a,
OKHCIIIEMOT0 OPTraHUYECKOT0 BEIIECTBA U TNIOTHOCTH WIIMCTOTO OCa/l-
ka. PazHooOpasue u nmokasarenu oOwiHs 3000€HTOCa HAUOObIIINE HA
cepbix uiax. Cepble Wbl B 03epax aJbIIHICKOTO THIIA — ME30TPO(HBIX
U C1abo 3BTPOPUPOBAHHBIX BOJOXPAHWIHIIAX CIOEM B HECKOJIBKO
CaHTHMETPOB — HACEJICHBI OOMJIBLHO U PA3HOOOPA3HO: JIBYCTBOPYATHIC
MOJITFOCKH — YHUOHH/IBI U CEPUUJIBI, OPIOXOHOTHE — OUTUHUY, JIH-
YUHKU XUPOHOMHUJI U YEPBH — OJIUTOXEThl. CXOHO HACEJICHBI U UJTH-
CTBIC TICCKH, WK 3aujIcHHbIC ecku. Hanbonee OeJHO HaceIeHbI TOp-
(hstHUCTBIC U YepHbIC WIbl. TOP(SIHUCTBIC Wbl UMEIOT KUCIYHO PEaK-
LU0 ¥ UX U30ETarT MOJITFOCKH, a XUpoHOMU/IbI 11/ceM. Chironominae
HEMHOTOYHUCIICHHBI. UepHBIC Wbl B OTCYTCTBUE KHCIOPO/Ia HACEIICHBI
OpraHU3MaMH, BBIICPKUBAOIIUMU JEPUITUT KUCIOPOA, — OJIUTOXE-
Tl Tubifex tubifex v Limnodrilus hoffmeisteri, XapoHOMUABI — TIPE/I-
craButenu pona Chironomus — MOTBUIH.

Henarnann. Tomnma 03epHBIX BOJA — MEJardajib — BKIOYACT
3 SKOJIOTMYECKU PA3HBIX CIOS: SNUIUMHUOH, MEMATUMHUOH U 2UNO-
JUMHUOH. DTUIMMHUOH — BEPXHUH, OCBEUIEHHBIA M Hambojee WH-
TEHCUBHO TIEpEMEIINBAEMBbIil CJIOM BOjOeMa, B TpeJesiax KOTOPOro
HaO0JII0/IaeTCS TOMOTEPMUST WM ¢1a00 BhIpaXKCHHAsI TeMIIepaTypHas
cTpatudukaiys. ToNuHa SMUIMMHAOHA YBEIMYUBACTCS OT BECHBI
K KOHILY JIeTa [0 Mepe MPOTPEBaHUsI BOJIbI M O0Pa30BaHUS CJIOS TEM-
MepaTypHOro cKauka — memanumuuona, ot 1-2 m 1o 30—40 M B kpyn-
Herimux o3epax Poccuu (Jlamoxckoe, Ouexckoe, Tenerkoe) u gaxe
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1o 150 m B Baiikane. DnuauMHUOH — TPO(OTEHHBIH CI0H, B KOTOPOM
CO3J1aeTcsl TIEPBUYHOE OpPraHMYecKOe BEUIECTBO 3a cueT (poTocHHTE-
3a TIAaHKTOHHBIX BOAOpPOCHeH — (QUTOMIaHKTOHA. Uepes3 3TOT cioi
MIPOMCXOJMUT Ta3000MEH BOABI U BO3/lyXa, B KOTOPOM OCHOBHYIO POJIb
WUTPAIOT KUCIOPOA U YTIIEKHUCIBIN Ta3. YTIEKUCIbII ra3 3aXBaThbIBaeT-
csl BOJIOW M3 atMoc(epbl U PacxoayeTcsl Ha MPOoLecchl (JOTOCHHTE3A.
Kucnopon nmocrynaer B Boay u3 armocdepy U BBIIEISETCS B aTMOC-
(epy B mepuoj akTUBHOTO (POTOCHHTE3A.

OsepHblil (PUTOTIIAHKTOH IMPEACTAaBICH BCEMU TpynmaMu (OT-
JIeJlaMi) OJHOKJIETOYHBIX BOAOpOCIEd. B XOJOJHBIX MpO3padyHbIX
ONUroTpoHBIX 03epax B (PUTOIIAHKTOHE TOMUHHUPYIOT TUATOMOBBIC
Bozopociu. [To Mepe sBTpoduKannu o3ep B HUX Bce OONBLIYIO POIIb
UTParOT CHHE3eJleHble Bojopocnu (puc. 24, 11, 12). B 3BTpodHBIX
03epax MOKET HaOMIOJaThCsl LIBETEHHWE BOJABI CHHE3EJICHBIMH BOJO-
pOCIISIMHU B KOHIIE JIETHETO U HayaJleé OCEHHETO MEPUOI0B, HO MOXKET
OBITH ellle U JIeTHEee LBEeTeHHE. B BBICOKOIBTPO(MHBIX (THIIEPIBTPOR-
HBIX) 03€paxX LBETCHUE MOXKET OBITh B TEUEHUE BCET'O BEreTaTHBHOTO
nepuoa.

[Inenka MOBEpXHOCTHOIO HATSKEHHS BOJbI JIMMHUYECKHX CH-
CTEeM: MIPYAOB, 03P U BOJOXPAHIIHIL — CIIEHUPHUECKas Cpeia KH3-
HU — Hellcmanb — 17151 O4eHb pa3Hoo0pa3Hoil (hayHbl OECTIO3BOHOUHBIX
KUBOTHBIX — Heticmona. OTpesielIeHne HeHCTOHA TPUBOIUTCS B IJ1aBe
«Oxeanb». [IpecHOBOAHBIN HEHCTOH TOpa3/o MpeJICTaBUTEIbHEE U
oOuIIbHEEe MOPCKOTo. B To e BpeMsi IPECHOBOAHBIH MIICHCTOH Mpe-
CTaBJIEH JIMIIb PAacCTEHHAMU — pPsSCKOM, BUKTOpusA-perus. HelcTon
MIPEJICTaBJIEH JBYMS JKOJIOTMYECKUMH TIpyNIaMH — SMHHEHCTOH H
THIIOHEHCTOH. B snmHelicTone MOTyT OBITH KIIOTIBL: BoJOMEpKH (Hy-
drometra), xyxku-septsiuku (Gyrinus notator), (puc. 24, 1, 4), B ruro-
HelictoHe — Puc. 24, 2, 3, 5-8). YcnoBus 00UTaHUS STTUHEHCTOHHBIX
OpPraHHW3MOB OYEHb TPYAHBIE: BETPOBOE BOJIHEHHUE, OCAAKH, HO cCamoe
IyOHUTEJIEHOE — 3TO 3arpsi3HEHHUE TOBEPXHOCTH BOJIbI HE(DTENPOAYKTa-
MH U MTOBEPXHOCTHO-akTHBHBIMU BeriecTBamu (ITAB). Ilepsbie mpo-
CTO T'yOSIT OpraHNu3MBbl, BTOPbIE CHIKAIOT TOBEPXHOCTHOE HATSKEHHE
BOJIbI, U OPTaHU3MBI TOHYT.

136



Puc. 23. IlpencraButenu o3epHO-NIpyNOBOro IuankroHa (mo Omxymy,

1975) (u3: KoncrantuHoB, 1986): A — ¢duromiankron, b — 300mIankToH:

1 — Spirogyra, 2 — Zygnema, 3 — Scenedesmus, 4 — Coelastrum, 5 — Richtriella,

6 — Closterium, 7 — Navicula, 8 — Fragilaria, 9 — Asterionella, 10 — Nitzschia,

11 — Anabaena, 12 — Microcystis, 13 — Glocothrichia, 14 — Asplanchna,

15 — Notolca, 16 — Macrocyclops, 17 — Diaphanosoma, 18 — Daphnia,
19 — Bosmina, 20 — Acantholeberis

IlaankToH. Onpeaenenre MIAHKTOHA (300TUIAHKTOHA) MBI yKe
maBanmd B TiaBe «OKeaHBI», MOITOMY 37eChb MBI OyJIeM TOBOPHTH
TOJIKO O JIMMHOIUIAHKTOHE, TO €CTh O (popMax, XapaKTepPHBIX I
BOZI0EMOB C 3aM€JICHHBIM BOZ00OMEHHOM. B sKomornyeckom riane
03EpHBIN, KaK ¥ OKCAHWIECKUH, TUNTAHKTOH COCTOUT U3 (QUTO-, 300- U
OakrepuorankToHa. [lepBuuHoe opraHudeckoe (ayTOXTOHHOE) Be-
IECTBO co3maeTcs (hUTOIUTaHKTOHOM. lloTpebutenem ero B opme
JKUBBIX KJIETOK WJIHM JIETPUTA SBJISIETCS 300IUIAaHKTOH. bakTepnornan-
KTOH (KpoMe ITHaHO0OaKTepUi — CHHE3EIICHBIX BOIOPOCIICH) SIBISICTCS
JIECTPYKTOPOM-PEAYLIEHTOM OTMEPIIETO OPTraHMYeCKOTO BEIIECTBa
B (hopMe TPyMOB M JAETPHUTA PACTUTEIHHOTO W KMBOTHOTO MPOUCXO-

137



xeHust. PazHooOpasue U COOTHOIIEHHE ITUX TPEX THUIOB TUIAHKTOHA
ornpeaenseT TPOGHUUECKUN — MPOIYKIIMOHHBIA THIT BOJOEMA: OJU20-
mpoghHvlLL, 36MPOPHBIL U OUCIPOPDHDBLIL.

Puc. 24. TlpencraButenu HeiictoHa: ! — Hydrometra, 2 — Notonecta,
3 — auuunka Stratiomis, 4 — Gyrinus, 5 — Hydrophilidae, 6 — auyunxa Culex.

7 — nuyunxa Dytiscus, 8 — Limnea

B cocrase 3001uankToHa (ronorankTona) (puc. 23 b) ects mpo-
cTernme — aMEOBI, KTYTUKOHOCIIBI, COTHEUHHUKH, HH(Y30PUH; KOJIOB-
parku (Rotatoria), paukoBsrii taHkToH — Beciiororue (Copepoda), Bet-
Buctoyckle (Cladocera) n YaCTHYHO TMYUHOYHBIC CTATUH TOHHBIX Op-
TaHW3MOB (MEpOILIAHKTOH): JIMYMHKU TIEPBOTO BO3pPAacTa XUPOHOMH]I,
BeJIMTepHI JipelicceH (Te oHu ecTh), HuMmdsl kiemierd (Hydrocarina).

Kpome QaxynbTaTHBHBIX M OOJIMTATHBIX 300TUIAHKTEPOB, €CTh
€IlIe ¥ TUTAHKTOOCHTOCHBIE OPTaHU3Mbl, OOUTAIOIINE Ha JHE, HO TTePH-
OJIMYECKH BCILTBIBAIOIINE W TIEPEMEIIAOIINECS Ha HEKOTOPOE PaccTo-
STHHE B TOJIIIIE BOJIBI: paKkyIIKoBble padku (Ostracoda), BETBUCTOYCHIE
(Macrothricida), koperpsl (Coretra), Bogsubie kiemu (Hydrocarina).

DOyHKIIHOHUPOBAHUE 03ePHBIX IKOCHCTeM. COCTaB M CTPYKTY-
pa coo0IecTB OSHTAIN, HEMCTaIH U TIeJIarualid OIPEAeIIsSOT SKOJIO-
TUYECKU 00JMK BojioeMa U ero ()yHKITMOHAIBHBIN TPOPHUECKUH cTa-
TyC. BBIIENSIOT TPpY OCHOBHBIX TPO(PUUECKUX TUIIA 03P IO BEIINIHHE
00pazyroerocst B BOA0OEME «KOPMOBOT'0» IEPBUYHOIO OPraHUYECKO-
T'0 BELIECTBA: OAULOMPOPDHBII, 26MpOodHbL U ducmpoHuviii. Onuro-
TPOGHBIN PA3IENSAIOT HA YAbMPA-OAUOMPOPHIL U ONULOMPOPDHDBIIL.
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OBTpo(HBII pa3fensoT Ha TPU MOJTHIA: CITa003BTPOMHEINA, Me30-
mpoghrvlll U ebicoxosmpopusiil (cuneprempoghnuiii). [lonstue muc-
TPO(HBIH OTHOCUTCS CKOPEe K HACTOSIIeMYy OOJIOTY — 6epX068omy, B
KOTOPOM TPOHMCXOUT TPOJYIIHPOBAHUE «HEKOPMOBOTO» OpraHUYe-
CKOTO BelllecTBa — Mxa-carauyma 1 00pa3oBaHUEe T'YMHUHOBBIX KUCIIOT.
K 3ToMy COCTOSIHHIO BOJIOEMBI MPUXOMISIT Yepe3 MPOrPEeCCUPYIOIIHIA
mpolecc 3a0oIauyuBaHus 3eMellb WM 03epa. B HayalbHOW crajuu
3200JIaYMBaHUS BOJIOEM OTHOCUTCSI K ABTPOGHOMY TUNY (HUZUHHOE
bonomo, mpassHucmoe), KOrja UMEETCsl BOJHAs PaCTUTEIBHOCTD,
XapakTepHas Jyis NMpuOpekHOM 30HBI 03ep. [IporpeccuBHoe 3abona-
YUBaHUE MPUBOJIUT K O0OpPa30BaHUI ME30TPOPHOro (nepexodHo2o)
OosoTa, a 3aTeM U TUCTPOHOTO (6epx06020) (cM. T11. «bomoTay).

Pa3Butue xu3HU B OJMUTOTPOPHOM 03epe OIPEICIACTCS ero HU3-
KUMH TEMIIEpaTypaMHi — TOPHBIE 03€pa, MUTAEMbIC CHETOBBIMHU W JIC]I-
HUKOBBIMHU BOJIAMH, CITA00OMHHEPAIM30BAHHBIMK, B TOM YHCIIC HU3KUM
cojiep)kaHueM OMOTeHOB — a3ota u Gocdopa, yriieposia U KpeMHuUs. ITo
BBICOKOMpO3payHbie (10 42 M B Baiikaiie), HaCBIIICHHBIC KHUCIOPOIOM
(9-12 mr/m) ot moBepxHOCTH JI0 JHA. Ha jHE HE MPOUCXOMUT OTIIONKE-
HUsI OpraHuyeckux wioB. HacemeHune Takux o3ep OOBIYHO O€HOE H
IIPE/ICTaBICHO OKCU(IIHHBIMU BUlaMu. [IpaBia, Takue onuroTpogHeie
o3epa, kak baiikan, Tenenkoe, Jlanoxckoe, OHEXKCKOE U JIp., HACETICHBI
OOMJIBHO M Pa3HOOOPA3HO, HO ATH 03ePa UMEIOT KPYITHBIC IPUTOKH-PEKH,
HECYIINE aJUIOXTOHHOE OPraHUYECKOE BEIIECTBO U JIOCTATOYHO MUHEPA-
JIN30BaHHBIC BOJIBI. AJUIOXTOHHOE M aBTOXTOHHOE OPraHHYECKOE Bellle-
CTBO OBICTPO MHHEPAITM3YETCS 32 CUET OOMILHBIX TETarnIeCKuX U JIOH-
HBIX COOOIIECTB U HE YCIICBACT HAKAIIIMBATHCS HA JTHE, KPOME OTJICITh-
HBIX YY9aCTKOB 03€p — 3aJIMBOB U [TPUYCTHEBBIX palioHOB. Ha He akTHBHO
[IPOTEKAIOT MPOLIECCHI A3POOHOM JIECTPYKIIMU OPraHIMYECKOrO BEIECTBA
Y UCTIOJIL30BaHKE JICTPUTA JIOHHBIMH OPTraHU3MaMHU.

Onueompoguvie (MAIOKOPMHBIC) 03epa OOBIYHO HACEIICHBI Pa3HO-
o0pa3Hoii (ropoit u GayHol, HO 03 MACCOBOTO Pa3BHUTHUS OTACIBHBIX
BujI0B. TakcoHOMHYECKOE pa3HOOOpa3nue OPraHU3MOB B OOJIBIINX 03¢-
pax, Takux kak batikai, Jlagoskckoe u OHeXCKOE, 3HAUUTEIBHO BHIIIIE,
4YeM B HEOOJBIINX, XOTS MPOJYKTUBHOCTh HA €UHHUILY TUIOMIAIU K
00beMa MOXKET OBbITh OOJIbIIIE B MaJIbIX 03epax. [lepBHUHYIO TPOIYK-
LU0 00pa3yoT B OCHOBHOM JHaTOMOBBIE BOJIOPOCIIH — MEJIO3UPa | JIp.
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B 300mnankToHe mpeobiagaoT KOJIOBPaTKU U BECJIOHOTUE PAYKH, BET-
BUCTOYCBIX — KJIaA0LEp Majlo, U OHM HE JAIOT BCIBIIEK YHCICHHOCTH
3a CYeT NapTEHOTeHETHYECKUX MMOKOJICHUH M3-3a HU3KUX TEeMIIeparyp.
B HekToHE mpeobnanaroT xuiiHble BUABI pbi0 (B baiikane — xapuyc,
OMYJIb, cHT). /IHO, BEICTIIAHHOE MTECUaHO-APECBIHO-T'aJICYHBIMH U AJICB-
PUTOBBIMH HJIAMH, HACEJIEHO pa3HOOOpa3HOW (ayHOH TIpyHTOEIOB-
nenoaros, MUTAIOLUIUXCS, KPOME JIETPUTA, MEKPO(DIIOPOH OKUCIISIEMBIX
TPYHTOB: Y€PBU-OJIUTOXETHI, IHUUHKA XHUPOHOMHJ, MOJCHOK, py4eH-
HUKOB. Ha 1He MHOTO XMIITHUKOB — IUTaHapHid, aM(UIO1-00KOIIaBOB U
Ob14koB (0ocoOeHHO B baiikaie).

Dempoghrvie (BBICOKOKOPMHBIC) BOJOEMBI. DTO OOBIYHO HETTy0O-
kue (10 15 MeTpoB), paBHHHHBIE BOJOEMBI (TIPY/IbI, 03€pa, BOJOXPAaHU-
JIMIIA), 4acTo yA0OpsieMble CTOYHBIMU BOJAMH WJIM IOBEPXHOCTHBIMHU
C cenpxo3yroauii. B Boge comepikutcss MHOTO MUTATENbHBIX (OHore-
HOB) MHUHEPAIBHBIX COJIeH, CHOCOOCTBYIOIIMX MAacCOBOMY Pa3BUTHIO
3eJIeHBbIX M CHHE3eJeHBIX Bogopociel. [Ipo3payHocTs BoIbl HU3KaS,
YMEHBLIAIOMIAsCS 110 Mepe yBenuueHus: TpopHocTH. LIBeT Boabl yacto
JKEJITO-3eJICHbINH. B TOBEpXHOCTHOM C€JI0€ MOXKET HaOJII0AaThCs IIepeHa-
ChIILIEHHE BOABI KHcaopoaoM a0 110% mHeM u3-3a HHTEHCUBHOTO (o-
TOCHHTE3a U IePHULIUT KHCIOpoa B HOUHOE BpeMsi. Boja MoxkeT nMeThb
MOBBILIEHHYIO TOKCUYHOCTD OT W30bITKa (PUTOTOKCHHOB, BBIJCIISIEMBIX
CHHE3eNIeHBIMH BOJIOPOCISIMU. JIOHHBIE OTJIOKEHHSI COCTOSIT B OCHOB-
HOM U3 OPTaHUYECKUX WIIOB, OKHCIISIEMBIX WIIM BOCCTAHOBIICHHBIX, Yep-
HBIX, YTO HAOJIOAAETCS PU 3aMOPHBIX SIBICHUSX. B OKHCIIEeMBIX nitax
MOXeET 00uTaTh pazHooOpa3Hasi u oounbHas GayHa. C yMeHbILIEHUEM
COZEPIKaHUs KHCIOPOAa PazHOOO0pa3re yMEHbIIAETC s, U OCTAIOTCS Op-
TaHU3MBI, HE TpeOOBaTeNbHBIE K KUCIOPOLY (OKCHU(OOBI), — OJUTOXETHI
ponoB Aulophorus, Tubifex v Limnodrilus, TmYuHKA XUPOHOMUJT pojia
Chironomus v n/cem. Tanipodinae. OGuiHe OTIEFHBIX BUIOB BO3pac-
TaeT 10 Mepe YBEJIMUEHUSI TPOPHOCTH, & pa3HOOOpa3re YMEHBIIACTCSI.
3apacTanue MpUOPEKHON 30HbI YBETUUMBACTCS, BIUIOTH JI0 3a00J1auu-
BaHMSI OTJIEIBHBIX YUYaCTKOB, HAUMHAS C 3AJTUBOB.

PBIOOITPOAYKTUBHOCTE 03€p YBEIWYHMBACTCS 10 MEpe dBTPOQH-
KalUK, HO MPOMCXOAUT 3aMEHA IIEHHBIX MOPOJ PHI0 MaNOLEHHBIMHU,
copHbIMH. Bo3HUKarommue geTHHe 1 0COOCHHO 3UMHHE 3aMOPBI TIPH-
BOJISIT K THOGIH PBIOBI.
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I'nasa 6. Peku

Onpepaenenue peku. [louarusa «I's1aBHbBIEe peKu»
U «IIpuTOoKn». PeyHble cucTEeMBbI

Pexoif Ha3bIBaeTCs €CTECTBEHHBIN BOJHBIM MOTOK, MPOTEKaIO-
IUH B BBITSHYTHIX MOHUKCHUSIX 36MHOM MOBEPXHOCTU M MUMEIOIIUI
OTHOCHTEJIBHO ITOCTOSTHHOE U pa3paboTaHHOE UM PYCIIO, IO KOTOPOMY
ocymiecTisiercs cTok Bojbl (I'uapomorus cymm, 1976).

HeoOxoaumpIM ycioBreM 00pa30BaHUS PEKU WU JaXKe pydeH-
Ka SIBIIICTCS CKIOHO0GbIL cmok. Boga ocaakoB, Tanble BOJbI CHETOB U
JICAHUKOB, POJAHUKOBBIC BOJbI, CTEKAs MO0 HAKJIOHHOW MOBEPXHOCTH,
MOTYT 00pa30BaTh MHOTO MEIKUX PYYEHKOB, KOTOPBIE CIIUBAsICh 00-
pa3yroT MOTOK — pydeit. Heckoibpko pydbeB 00pa3yroT peky. Bona,
BBITEKAIOIIAst U3 03epa, cpazy oOpasyer peky (p. AHrapa). M30b1T0u-
Has Biara 0oJot, cooupasich Hrke 00J10Ta (BEPXOBOI0), TAKKE MOXKET
oOpa3oBath peky. [1o 3akoHam rpaBUTAIMK BOJA TEUET C BO3BBIIICH-
HBIX MECT BHH3, K MOPSIM, 03epaM U pekaM. Bo/IHbIE MOTOKH OBIBAFOT
MTOCTOSTHHBIMU W BPEMEHHBIMH (BBICBIXAIOIIMMH), TIOBEPXHOCTHBIMH
Y TIOJI3EMHBIMH, 00Pa3yIOIIUMHU TOBEPXHOCTHBIC U TIOJ3EMHbBIE BOJIO-
cOOPBI KPYITHBIX PEK U 03€p.

Cucrema TOCTOSHHBIX PEK W BPEMEHHBIX BOJOTOKOB (peuras
cemb), 03epa U 00J0Ta, HAXOMAIINECS HA JJAHHOW TEPPUTOPHUH, 00-
pa3yroT ruAporpaGUUSCKyr0 CeTh ATOH MOBEPXHOCTH CYIIIH.

Kpynnas peka, Bnagaromniast B 03epo WM MOPE, Ha3bIBACTCS 21a6-
HOlU pekotli, a MCHBILIME PEKU, BIAJAIOLIUEC B HEE, HA3BIBAIOTCS Mpu-
moxamu. COBOKYITHOCTh BCEX PEK, BIAJAIOIIMX B [NIABHYIO PEKY, CO-
BMECTHO C Hell o0pazyeT peunyio cucmemy (puc. 25). B psae cinyuaes
9TO MpaBUJIO HapymaeTcs. Tak, peka AHrapa — mpaBblii IPUTOK Exu-
cesi, kpynHee Exnces no mecta BnaaeHust B Hero AHrapsl; pexa Kama
mHHee Ha 194 kM u nonHoBogHee Bonru g0 ux cnusinus. [lpurtokuy,
BIIAJAIONIME B PEKy CIpaBa OT HANpaBJICHUS TCUYCHUS, HA3bIBAIOTCS
MpaBbIMU, CJIeBa — JEBBIMU. [IpUTOK, HEMTOCPEACTBEHHO BIAJAIOIINIA B
[JIaBHYIO PEKY, Ha3bIBACTCSl MPUTOKOM IepBoro nopsiaka: CeBepckuil
Hownen, Manbrd, buTtior u ap. (puc. 24); npuToK, BOaJatoUMi B IPUTOK
1-ro nopsiaka — npuToK 2-ro nopsiaka: Ockon, Y asl (puc. 25) U T. A.
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I'maBHBIE peku MOJpa3AEIAIOTCS HA MOPCKHUE, BIIQAAIOIINE B OKe-
aHbl U MOpsl, T. €. cooOmaromuecss ¢ MupoBsIM okeaHom,— JlHemnp,
[Teuopa, O6b, Ennceii, AMyp, 1 KOHTHHEHTAJIbHbIE, IPOTEKAIOLIHNE B
0eCCTOUHBIX 00JIACTAX, HE UMEIOIIMX COOOMICHUs ¢ OKeaHoM, — Boi-
ra, Ypan, Tepek, Kypa, Amynapesa u Celpaapss.
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Puc. 25. Peunas cets p. JloHa

UcToK; BepxHee, cpeHEE
1 HIDKHEE TeYeHHUe PEKH; YCThe

Kaxnas peka, Oonblias v Manas, UMeeT Hadano — ucmox. Mc-
TOKOM PEKH MOXKET SIBIISITHCS 03€pO, JICAHUK, O0JIOTO, HCTOYHUKU H
MECTO CIHUAHUS 00pa30BaBIIUX €€ IBYX PeK.

Peka, BeITeKarom1as U3 03epa, UMEET XOPOLIO BEIPAYKEHHBII HCTOK.
Hanpumep, Anrapa BeiTekaet u3 o3. baiikan, Hesa — u3 Jlagoxckoro
o3epa, bust — u3 Tenenkoro ozepa. Ha tepputopun SApocnaBckoit 00:1.
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ectb pekn Béxca-Hepckas u Békca-Ilnemeesckas, B Koctpomckoit
0011. ectb Békca-I'anmuuckas®. J{si peku, pacroioKeHHOW B paiioHe
Pa3BUTOrO OJIEECHEHUS U BBITEKAIOLIEH U3 JIEJHUKA, 32 UCTOK IIPUHU-
MaeTcs MECTO, TJI€ OHA BBIXOAUT U3 JIEJHUKOBOIO I'POTA UM U3-TIOJ
Mopensbl. TakoBel uctoku pek Tepek u Kyoanu na Kaskase.

B paBHMHHBIX palioHaX peka MOXKET BbITEKaTb U3 Oojora. B
SpocnaBckoit obnactu p. Yieiima 6eper Havano u3 6onor bopuco-
riebckoro paiiona, p. Ycrbe — u3 0010T Yrindckoro paiiona. Mcrok
Bouru — 6onoTucThie paiions! TBepckoit 00:1.

[Tpu 0Opa3oBaHNM PEKH OT CIMSIHUS IBYX PEK, HIMEIOIINX pa3HbIe
Ha3BaHUs, 3a €€ Hayalo NPUHUMAETCS MECTO MX ciusHus. Harpu-
Mep, HadajgoM p. AMmypa cuuraercs ciausaue pex Llunkm u Apry-
HU; cousiHue pek bum n Katynu naer Hauyano p. O0u; ciusiHEe pek
IOr u Cyxona y r. Benukuii Ycrior oopasyer p. CesepHas J[BuHa;
p- Kotopocns — mputok 1-ro nopsiaka p. Bonra, obpasyercst ot cnusi-
HHUs MaJIbIX pek — Ycrbe u Bekesl-Hepekoid y r. I'aBpuinos-SM. Eciaun
peka oOpa3yercsi CIUsIHAEM JIByX MOTOKOB 0e3 Ha3BaHUs, TO 3a Ha-
4ajo 3TOW PeKH MPUHUMAETCSl HCTOK BOJHOTO MOTOKA Oonbuieli Ou-
Hbl, a IPU ONUHAKOBOM MX MPOTSKEHUU 34 HAYAJIO PEKHU YCIOBUIIKUCH
IIPUHUMATB UCTOK J1€6020 NOMOKA.

OOBIYHO HA CPAaBHHUTENBHO KPYMHBIX PEKax BBLACISIOT yd4acT-
KM BEPXHETr0, CPEAHET0 U HUXKHETO TeueHMs. J[eIeHue peKu Ha 3TU
YacTH TPOU3BOMAT C y4eToM reorpaduueckux (oporpaguyeckux)
YCJIIOBHM, XapakTepa TE4YeHMs, BOJHOCTH II0TOKA, TPAHCIOPTHO-
XO351ICTBEHHOI'O UCIIOJIb30BAHMS U JPYTUX XapPAKTEPUCTHUK.

B nanbosee monHOM BUAE NpeAcTaeT peka C TOPHBIM UCTOKOM.
Jnst Takux pEeK OYEHb XOPOLIO BBIIEISETCS GepXHee meueHue, B
IIpeJienax TOpHOTO U MPEeAropHoro yyactkoB. OHO XapakTepusyercs
OOJIBLIMMHU YKJIOHAMH U CKOPOCTSIMH TEUEHHsI, MaJIbIMK TTIyOHMHAMM,
3HAYUTEIBbHOU Pa3MbIBAOIIEH U IIEPEHOCHOU JESATENBHOCTBIO TIOTOKA
1 HEOONBLIMM KOJMYECTBOM BOJBL. B BepxHem TeueHuH peka Ooiee
NpsIMOJIMHENHA, MTPUHUMAET MaJio IPUTOKOB (Ha paBHMHAX, MJIOCKO-
TOPbAX) MM COBCEM HE MPUHUMAET (Ha TOpHOM ydacTke). C BBIXOIOM

3 PaHblile Ha ATUX TEPPUTOPHUSX KUIO YIPO-(PUHCKOE MIISMST KMEPB» UITH
«mepsi». Y 3TOro mieMeHH BCe PEKH, BBITEKAIOIINE U3 03€p, HOCHIJIM Ha3BaHUE
«Békcay, cnenoBaresbHO, yKazaHHble BEKCHI BhITEKaIN COOTBETCTBEHHO U3

o3ep Hepo, [Tnemeeso u Nanuuckoe.
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Ha PaBHUHY PEKa PACLIAPAETCS, CKOPOCTb TEUEHUS YMEHBIIACTCS U
peKa MepexoauT B cpedHee meueHue.

Cpennee TedyeHHE PEKHM XapaKTepU3yeTcsl ocialleHHeM 3po-
3MOHHOM JeSATeNbHOCTH, Oojee pa3HOOOpa3HBIMH PYCIOBBIMH IPO-
LeccaMy, HayalloM MEaHAPHPOBaHUS pycyia (M3BHIIMCTOCTH PEKH),
yBeIHMueHHeM IIyOuH ¥ BOIHOCTH peku. [locneanee cBszaHo ¢ mpH-
oOpeTeHneM pekoil mpuTokoB. CpeaHee TeueHHe — HanboJee MPOTs-
JKEHHBI y4aCTOK PEKH.

Konen pexu — nuoicnee meuenue, Tae CKOPOCTh TeUSHUS elie 00Jb-
11e 3aMeANIsIeTCs, PeKa paclIupseTcsl U 4acTo M3-3a HAHOCOB, 00pa3yto-
LIMX OCTPOBA, Pa3AENseTCsl Ha P PYKaBOB U MMPOTOKOB, (hOPMUPYETCS
Oenvma pexu (puc. 26). Ilpu 0TCyTCTBUM NeTbTH MOKET 00pa30BaThCs
acTyapuil — rIyOOKO BAaloMIuMiics B cyury 3aiuB. HukHee TeueHue peku
3aKaHYUBACTCS yCcmbeM, KOTOPOe IPHU BIIAJCHUU B IPYIYIO PEKy, 03e-
PO WM MOpe MOKET MMeTh pasHyto (opmy. [Ipu nepecbixanuu pexu
MeCTa BIAJCHUSA B 03€PO WIM MOPE HET M TOIJA PEKa 3aKHUUBAETCS
cnenvim Konyom, Haripumep p. Amy-Zlapbs u Coip-Zlapbs B HacTosiee
BpeMs He JJOXOJAT 10 ApaibCcKOTro MOps U YCThE TepSETCs B IECKaX.

Yemvesas obnacme pexu SBNAETCSI 30HOM HUKHETO TEUCHUS €€
co cneur(pUIEeCKUMH YepTaMU THIPOJIOTHYECKOTO PEKIMa, KOTOphIE
OTJIMYAIOTCS KAK OT MOPs, TAK U OT PEKH, T. €. I10 CYyTH NIPEACTABIISIET
MepPEeXoHYyI0 30HY OT peku K mopto. Ha puc. 27 mpuBeneHa cxema
yCThEBOW 00JIACTH PEKH.

B mpenenax ycTheBoil 007acTH peKH BBLACIAIOT TPU Yy4acTKa:
IIPUYCTHEBOU y4ACTOK, YCTHEBOU Y4aCTOK U YCTHEBOE B3MOPbE.

Ipuycmwesoii yuacmok pexu IMeeT peuHON peXnM, BEpXHEH rpa-
HULEH €ro SBJIETCSA MECTO HUKHETO TEUEHUS PEKU, Ky1a IPAKTUYECKU
HE MPOHUKAIOT HATOHHBIC U NPWIMBHEIC sIBICHUS. HIDKHAS ero rpaHu-
11a — MECTO Pa3JeleHUss OCHOBHOI'O IIOTOKA HA pyKaBa, a IIpU OAHOPY-
KAaBHBIX YCTBSX U ACTyapUsiX — 30HA, [I€ IPOUCXOJUT CMEILLIEHUE Ped-
HOM U MOPCKOU BOJBI UJIU BEPXOBbE MOJBOIHOU JEIIBTHIL.

Yemuvesoii yuacmok pexu pacrionaraercs OT HMKHEH T'paHUIIBI
IIPUYCTHEBOI'0 y4acTKa JO MOPCKOrO Kpas HEJIBTHI MU OCTPOBHBIX
o0pazoBaHuii dcTyapusi. MOpcKoi Kpail — ycJIOBHAs JTMHUS, OKOHTY-
PHUBAOILAsL CO CTOPOHBI MOPSL OCTPOBA HAJBOAHON WIIM MENH IIOJIBO-
JIHOM JIEIbTHI.
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YcTheBoe B3MOPHE PACHPOCTPAHSICTCS OT HIDKHEH TpaHUIlbI
YCTBEBOTO Y4YacTKa (MOPCKOTO Kpasi) IO 30HBI, TJIC BIUSHUEC PECUHBIX
BOJI Ha PEIKUM MOPsI JISNAaeTCsl HE3HAUMTEIILHBIM U HAOII0AaeTCs Pe3-
KO€ TMOBBIIIEHUE COJICHOCTH.

Puc. 26. PaiiornpoBaHue ycTbeBOM 001aCTH peKU
(u3: T'unponorus cymmu, 1976)

YcrbeBble 001aCTH KPYIHBIX PEK PA3JEIIIOTCS Ha CIEAYIOLINe
Uk (puc. 27):

1) oonopyrasnas, xapakrepHas Ui pek Amypa, Puonu u npuro-
KOB KPYIHBIX peK, 00pa3yIomuX CaMOCTOSITEILHOE PYCIIO;

2) 6oponkoobpasnas, xapakrepaas 1y pek Oou, Enucest, Xaran-
ru, Mesenu, FOxHoro byra;
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3) ocmposnas, xapaktepHas 1 pek Juempa, Jlona, Iledopst,
Cesepnoit JIBunsl, Uuaurupku, SAusl, Konsivel, Hessl,

4) nonacmuas, xapaxktepHas st pek Cenenru, Kypel, Ypana,

5) mHoeopykaenas (BETBAIIAsCS), XapaKTepHas AJsl pex Bonrwy,
Tepeka, Amynapeu, Jlenst,

6) OnoxuposanHas, MK JTUMaHHas!, XapakTepHas s pek JoHa,
Byra, Ky6anu, 3anaagnoii J{BUHBL

Puc. 27. YcrpeBBIe 001aCTH pEK:

a — onHOpyKaBHas (OOBIYHBI IPH BIIAJICHUN PEKHU B PEKY), O — BOPOHKOOOpa3Has
(actyapuit p. O0b), 6 — ocTpoBHas (3cTyapuii p. Byr ¢ nmManamu), T — nomacTHas
nensTa (p. Cenenra, Bnagaronias B baiikain), 0 — MHOropykaBHas aenbta (p. Bonra),
e — OnokupoBaHHas AebTa ¢ TuManamu (p. JJox)

Ocmyapuii (3aTOIUISIEMOE YCThE PEKH) MPEJCTaBIIIeT Co00i BO-
pOoHKOOOpa3HOE, MHMPOKOE U TIIYOOKOE YCThE PEKH, BIAJAIONICH B
MOpe WM OKeaH. DcTyapuu o0pa3yloTcs B TOM cilydae, Korja TpH-
HOCHUMBbIE PEKOM HAHOCHI 3aXBaThIBAIOTCS IPUIMBHON MOPCKOM BOJIOM
WIN TEUYCHUSIMHU M YHOCSTCS B MOpE, a TaKKe NMPH OMYCKAaHHH MOp-
CKOTO JIHA U 3aTOIUICHUH BOJAMH MOPSI YCTHEBOTO y4acTKa peKH. Jc-
Tyapuy HanOoJiee 4acTo BCTpEeUaroTCs Ha peKax, KOTOpbIE BIAJal0T B
MOpsI, TJIC UMEIOTCSl 3HAYUTENIBHBIC MTPWIUBLI U OTJIMBBI. Hampumep,
ycTheBast 00macth O0M BKIIIOUAET B ce0s IPUYCTHEBON YUaCTOK PEKH,
nenbty u O0ckyto ryoy (puc. 28).

146



Puc. 28. Yerse (actyapmit) p. Oou

Mopdosiorus peku

Jlnuna pexu — pacCcTOSTHUE MEXKTy UCTOKOM M YCThEM, U3MEpPEH-
HoeE 110 KapTe. Mi3MepeHue JUTMHBI PEKH PEKOMEHTyETCs TPOU3BOTUTh
1o KaptaM 0oJiee KPYIMHOT'O MacIiTada HaduHas OT YCThs Kak OT 00-
Jiee ONpPEJIJICHHON TOYKU PeKU K MCTOKY. JITMHA pEeKU HeE SIBISIETCS
BITOJTHE TIOCTOSIHHON BEJIMYMHON W MOXKET MEHSITHCS B HEOOJNBIINX
npejenax BeieICTBHE 00pa3oBaHsi HOBOTO pycia, pa3MbiBa Oeperos,
Oy IaHKsI [0 MECTHOCTH, TIPOMBIBA HOBBIX pyces U T. JI.

Hzeunucmocmo u pazeemenennocms pex. Peku B IJIaHe Bcerja
HUMEIOT U3BHIIUCTOE OYePTAHUE; OHU 00Pa3yIOT U3IIyYHHbI, Ha3bIBaC-
MbI€ MEaH/IPaMH.
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Puc. 29. Onpenencune Puc. 30. Onpenenenne
M3BUIIMCTOCTH PEKU Pa3BETBICHHOCTU PEKU

AR

1

W3BumucToCTh pekn xapakrepusyercs: K03(pQHUIHeHTOM N3BHIITH-
CTOCTH U OTIPEJETSAETCS] OTHOIIEHUEM JITMHBI yJacTKa peku L, m3me-
PEHHOH 1Mo KapTe, K [UTHHE MPSMOH / , COSTUHSIOMEH Ha9alo U KOHEIT
ydacTka (puc. 29), 1. e.

Kuse = L.
/

[Ipu onpenenieEny H3BMIIMCTOCTH PEKU €€ pa30MBaIOT Ha OTAEIb-
HBI€ YYAaCTKH T10 XapaKTepy M3BWIMCTOCTH W IS KaXKIOTO ydacTKa
B OTJCIIBHOCTH YCTAHABIUBAIOT KOA(D(MHUIIHMEHT N3BMITHCTOCTH. K0ad-
(bMIIMEHT M3BIITUCTOCTH BCET/Ia OOJIBINE eTNHUIIBL.

Hepenko peuHoe pycio pa3BeTBIIsIeTCS Ha HECKOJIBKO MMPOTOKOB,
pykaBoB, oOpazytommx octpoB (puc. 30). CreneHp pa3BeTBIEHHOCTH
PEKU BBIpa)KAETCs] OTHOIIEHUEM CYMMBI JUTWH BCEX 0€3 MCKITFOUEHUS
IIPOTOKOB, B TOM YHCJIE M y4acTKa riiaBHoro pycina /1 + [2+ L, x nivnae
COOTBETCTBYIOIIETO yYaCTKa IIIaBHOTO pycia. Takas xapakrepucTuka
HazbIBaeTcs KOA(PPUIMEHTOM Pa3BETBIEHHOCTH M BBIYUCH-
eTcs 1o Gopmye
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K _+ 2+ . +in+L
pase L :

bonbmoe 3HaueHne ko3 hunreHTa pa3BeTBICHHOCTH CBUICTEIb-
CTBYET O TUIOXMX HABUTAI[MOHHBIX Ka4eCTBaX PEKH.

T'uopozepaghuueckas cxema pexu. I'vemoma peunoii cemu. B psine
CIIy4aeB JJIsl XapaKTePUCTUKH PEYHON CHCTEMBI JAHHOM TUIOIIA U CO-
CTaBJIAIOT CXeMaTH4YeCcKoe N300paykeHUe TIIaBHOM peKH U IIPUTOKOB B
Bujie ruporpapudeckoit cxemsl. Takas cxema 1aeT HarJIaIHOe TIpe-
CTaBJIGHHUE O PACIIOJIOKEHUHU PEK, MPOTSHKEHHOCTH TJIABHOM PEeKH U
npuTokoB. ['maporpadudeckas cxema CTPOUTCA B OJJMHAKOBOM Mac-
mrabe Kak i TJIaBHOM peKH, Tak M JJIs ee MPUTOKOB. /[nmnHa rias-
HOW pEeKM OTKJIaJbIBaeTcs Ha TOPU30HTAIBHOW JIMHUHU, a MPHUTOKU
HaHOCATCS Ha COOTBETCTBYIONIMX Oeperax (B MecTax MX BIIaJCHHS)
101 HEKOTOPBIM TIPOU3BOJIEHBIM YTJIOM K TOPU3OHTAIIbHON TuHNH. Ha
puc. 31 mpuBeaeH npumep ruaporpaduueckoii cxemsl p. Jlegok.

.
"‘E‘%
o p. fledok
Hemox b . T - Yomse
484 40 10 0

Puc. 31. 'maporpaduueckas cxema pexu Jlenok
(u3: 'mpponorust cymm, 1976)

I'ycToTa peuHoii ceTn HaXOUTCA B IPSIMOM 3aBUCUMOCTH OT KJIH-
MaTa, TJIIaBHBIM 00pa3oM OT KOJIMYECTBA U PaCIPEIeIEHUs OCAIKOB
YCIIOBHH WX CTOKA: C yBEIMYCHHNEM KOJIHMYECTBA OCAJKOB PACTET Ty-
CTOTa PEYHOM CEeTH; OT CBOICTB TPYHTOB: Ha BOJOHEIPOHHUIIAEMBIX
TPyHTax pa3BHBaeTCs OoJiee TycTas pedHas CeTh, YeM Ha BOJOIIPOHH-
[IaeMBIX; OT penbeda: B TOPHBIX CTPaHAX I'yCTOTa PEYHOM CeTH 00Ib-
111e; OT JIECHCTOCTH MECTHOCTH: JIECHAS PACTUTENIEHOCTh CIIOCOOCTBY-
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€T HCKOTOPOMY YMCHBIIICHUIO I'yCTOThI quHOﬁ CCTU: BOAA pacxoay-
€TCA Ha TpaHCIIUPALIHWIO U JIETYEC IIPOCAYNBACTCA B IIOYBY.
OHpeI[eJ'IeHHLIC TEM WU WHBIM CIIOCOOOM XapaKTCpUCTHUKU Ty-
CTOTHI pe‘lHOﬁ CCTHU ABJIAIOTCA B HeKOTOpOfI MEpEC YCJIOBHBIMH, TaK
Kak 3aBHCAT OT MaciuTada KapT, 10 KOTOPbIM OHU ONPCACIIAINCDH.

Boaopasaesnl

Bce peunsle cuctemMsl MMEIOT CBOM TPaHMIBI, TPOXOASIIUE IO
JUHUSM BOJOPA3/ENI0B, KOTOPBIE MPOBOIATCS 110 HanOO0JIee BHICOKUM
TOUYKaM 3€MHOH moBepxHOCTH. [lepumeTp Kaxmoil pedHol cucTeMBI
OKOHTYPHBAETCS 110 HCTOKAaM IPUTOKOB TaBHOM peku. Hanbonee oT-
YEeTIMBO IPAHUIBI MOKHO IPOBECTU IO TOPHBIM Xopebram. Hampu-
Mep, YpanbCKue ropbl OTYETINBO PA3AeIISIOT OaCCEHHBI peK 3amaaHo-
IO ¥ BOCTOYHOT'0, CEBEPHOI'0 U F0’KHOTO cTOKa. Ha paBHMHAX rpaHuIibl
BOJIOPA3ZEOB CONMKAIOTCS M JaXXe CXOJATCS B BBICOKHE IMABOJKH.
Takue Mecta IBYX CXONAILIMXCS BEPXOBBSIMH CYJOXOJIHBIX pEK Ha-
3BIBAIOTCS BOJIOKAMH, YYaCTKAMH, TJIeé UMEETCS BO3MOKHOCTb Iepe-
TacKMBaTh (IEPEBOJAKUBATE) 1O CYIIE CyAa U IPy3bl U3 OJHOH PEKH
B JIpYyrylo, HarpuMep Bosiok Mexay Kosxeil u Briterpoii, 3ananHoi
JBunoii u lnenpom (IyTh «u3 Bapsr B Tpeku»). s nposenenus nu-
HUI BOIOPa3eIoB UCIOIB3YIOTCS TONOrpapuIecKre KapThl.

Pycckuii reorpad A. A. Tusto BeLAETHI MUPOBOI, MITH TJIaBHBIH,
Bozopaszzaen 3emi (puc. 32), KOTOPBIH IEJIUT BCIO TOBEPXHOCTH CYLIH
Ha JIB€ OCHOBHBIE MOKATOCTH: 1) ATIaHTHUKO-apKTHYECKYIO, IPUMBbI-
KaroIyro K Atnantuueckomy u CeBepHomy JlenoBUTOMY OKeaHaM,
¢ moniaaeto cymu 67,4 miuH kM u 2) Unaniicko-TUX00KeaHCKYO,
npuMbIKaronyo k Muaaniickomy u Tuxomy okeaHam, C IJIOLIAJIBIO
35,2 miH kM2, ['7aBHBIH BOJOpa3aes 3eMIIH MPOXOIUT BIOJb 3ama-
HBIX OeperoB Amepuku no Anaam u Kopaunmsepam no bepunrosa
posinBa, 3aTeM 1o YyKkoTckoMy XpeOTy, AHaIBIPCKOMY IUIOCKOTO-
pbio, ropHbIM XpeOTam ['viman, Jxyrmxyp, CtaHoBoMy, S10610HOBY
n panee depe3 LlenTpanbHylo A3HI0, NEepecekaeT CEBEpHYIO 4acTb
ApPaBUHCKOTr0 MOJXYOCTPOBa U MEepexoauT B A(pHKY, 1€ MPOXOIUT
BJIOJb BOCTOYHOTO Oepera, mpuOmmxkasch Kk MHnuiickomy okeany.
Pexu Poccuu B 0CHOBHOM pacrionioskeHbl Ha ATIIaHTHKO-apKTHYECKOH
MTOKaTOCTH.
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Puc. 32. I'naBuslit Bonopazaen 3eminu (u3: ['uaponorus cymmu, 1976):
1. ATnantudeckuii ckiioH; 2. TUXOOKEaHCKUI CKIIOH

Kpome rmaBHOTO BOMOpasmena 3emiid, pa3IudaroT BOAOpas3fe-
JII MEHBIITUX PAa3MEpOB:

1) Bomopasdenbl OKEaHOB W MOpEH, pa3iendrolne O00IacTH
CYIIIH, CTOK C KOTOPHIX MPOHUCXOJNUT B pa3lInYHbIe OKEaHbI M MOPS
(CeBepnas Isuna m Ilewopa — Ces. JlemoBuThiii okean; Bonra u
JlHeTp — 10)KHBIH CTOK);

2) pedHble BOAOPA3/ENbl, OTACISIONINE TEPPUTOPHH CYIIIH, CTOK
C KOTOPBIX HAIPaBJICH B peYHBIC CUCTEMBI (puc. 33).

Puc. 33. Peunsle Bogopasiensbl
(BonopaszenbHbIC TMHUH NTOKa3aHbl INTPUXOBOM JTMHUEH)
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Pe4Hoii 6acceiid. Bogoc6op

bBaccelin — reppuropusi, ¢ KOTOPOIl MPOUCXOIUT CTOK BOJBI B
OTACITIBHYIO PEKy WM PEUHYIO cUcTeMy. Pa3inyaioT MOBEpXHOCTHBIN
1 NOJ3EMHBIH BOZOCOOPHI PEKH, IPAaHULIBI KOTOPBIX MOTYT HE COBIIa-
nath (puc. 34). CoBpeMeHHasi TOBepXHOCTh EBporneiickoii yacTu co3-
JlaHa JIeIIHUKOM, €0 MOPEHOH, epeKphIBIIel ApeBHui penbed. To-
LIMHA MOPEHBI MOXET OBITh Pa3HOi, 1 HOA3EMHBIE BOABI MOTYT UMETh
pa3Hoe HampaBieHue cToka. [loBepXxHOCTHBIN OacceliH onpeaensieTcs
rpaHuLaMH BoJocOOpa B Mpexenax BoJaopas3nenoB. bacceiliH rias-
HOW PEKU COCTOMT M3 0acceiHOB OTAEIBbHBIX MPUTOKOB, KXKIBIN 13
KOTOPBIX B CBOIO Oo4epe/b UMeeT OaccelHbl NPUTOKOB CIIEIYIOLIETo
nopsiaka. s KaxI0ro yd4acTKa peKd MOXHO ONPENENIUTh €ro BOJO-
cOOpHYIO IIIOLIA/lb, KOTOPAsk HPUMBIKAET K HEMY BBILIE 10 TEYCHUIO.
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Puc. 34. HecoBnaieHre NOBEPXHOCTHOTO M ITOJI3EMHOTO BOJIOPA3ICIIOB

[To pasmepy mmomaau 6acceiina peku (I'OCT 19179-73) nenst
Ha OoJbIINe, CPeTHHE U MaJIbIe.

K kareropuu OOJBIIMX PEeK OTHOCSTCS paBHUHHBIE PEKH, HMEIO-
mue Oacceiinsl mromansio oomee 50 000 km? (Enmceit 2580 Thic. KM,
Jlena 2490 teic. kMm%, Amyp 1855 Thic. kMm%, Bomra 1360 Thic. KM,
Juenp 504 Toic. kKM?).

Cpennue peku, 6acceitabl koTopsix 2000 —50000 kM2, pacmosnara-
I0TCS B OIHOHU reorpaduueckoit 30He, 1 THAPOIOTHYECKUH PEKIM HX
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cBoiicTBeH pekam 31oi 30HbI (HOxHBIN Byr — 46,2 Thic. KM?, Betiy-
ra— 39,4 teic. km?, Cox — 38,9 Tric. kM?, Bumepa — 31,2 Toic. kM?).
Mausie peku, ¢ miomaapio dacceitna He 6osee 2000 km?, pacrio-
JlararoTcs B OTHOU reorpaguyeckoil 30He ¥ TUAPOJIOTHYECKHI PEKUM
WX TOJ] BIMSIHUEM MECTHBIX (DaKTOPOB MOXKET OBITh HE CBOMCTBEH pe-
kam 970it 30HbI (KyOena — 1,11 Toic. km?, Mepaa — 0,309 Tbic. kM?).

MopdomeTpuyecKkue xapakTepUCTUKHU GacceiiHa

Peunble GacceliHbI OTIMYAIOTCS APYT OT ApYyra pazMepamMu 1 Gpop-
Moi. Mopdomerpruueckrne XapakTEpUCTHKH OacceiHOB ompeness-
I0TCSl TIO TOmorpauyYeckuM KapTaM, Ha KOTOPBIX BBIJICJICHBI BOJO-
cOOpHBIE MO PEKH.

K ocHOBHBIM MOpP(OMETPUYECKUM XapaKTEePUCTUKAM PEYHOI0
OacceifHa OTHOCATCS: TUIOLIA/lb, AJUHA, HAKOOIbINAS U CPEIHSS ILIH-
puHa, K03GPUIUEHT ACHMMETPHH.

Inowaow Haccevna F (xm?). Jlist onpeneneHus miomaan dac-
ceifHa peKH IPUMEHSIETCS PsJl METOIOB, OJMH U3 HUX — rPadUueCcKUi.

I'papuueckuii memoo. Bes nnomanp Oacceiina pa3OuBaercsi Ha
MpaBWIbHBIE T€OMETPUYECKUE (UTYPBI: TPEYrOJIbHUKH, Tpaneluy,
NPSMOYTOJIBHUKH. 3aTeM H3MEPSIOTCS 3JIEMEHTBI KaXKaA0H GUrypsl U
BBIYUCIISIIOTCS UX TUIOLIA/IH, ITOCTIE YETO CYMMHUPOBAHUEM MOJCUUTHI-
BaeTcs 00Ias mIomagh dacceina.

Jnuna OacceitHa L (KM) — paccTOSIHUE MO MPSIMOM OT YCTbS
peKu 10 HanboJsiee OTAAJICHHON TOUKH OacceiHa.

Haubonvwas wiupumna OacceitHa B (KM) — IPOBOAUTCS TIEp-
MNEHIUKYJSPHO AJMHE €r0 B HanOoJjee IMUPOKOM MEeCTe.

Cpedusis wupuna bacceina B, (kM) — onpezensieTcs: myTeM
JeNIeHHs TUToa y 0acceifHa Ha ero AJHHY, T. €. ng: F/IL

WHorna omnpenensioT OTAENbHO CPEIHIO INUPUHY JIEBOH
B, = Fn/L v npaBoii Bup = Fup/L 4acteii 6acceiina.

Koo dpuyuenum acummempuu 6accetina. ' naBHas pexa
MOXET 3aHUMAaTh CUMMETPUYHOE TOJIOkKEHHE (TTocpean OacceiiHa) uiu
OOKOBOE, T. €. MOJXOJUTh K OJHOMY M3 BoAopaszaenoB. OObMHO TO-
JIOKEHHE TIaBHOM peku ObiBaeT acuMMmeTpudHo (p. Enuceit). MHoroa
KO3()(PULUEHT aCUMMETPHU PEYHOro OacceiHa OnpenesstoT OTHOIIE-
HHUEM JIEBOH 4acTH IuIomaau dacceiiHa K MpaBoi, T. €. a = Fi/Fn.
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du3uko-reorpadpuyeckre XxapaKTepucTUKHU
pe4HoOro 6acceiHa

JIns cy’kaeHus1 O MPHUPOJIHBIX YCIOBHUSX U OCOOCHHOCTSIX ped-
HOro OacceiiHa Ba)KHO 3HATh TaKHe ero (PU3MKo-reorpapuuecKue xa-
PaKTEPUCTUKH.

Il'eorpadpuueckoe mnomoxkeHue OacceliHa; ompeaessieTcs
reorpaguyeckuMu KoopanHaTaMu (IIUPOTOM U JIONTOTON), B Mpe/e-
J1aX KOTOPBIX HAXOJUTCS OACCEHH.

KnumaTuueckue yciaoBus bacceiiHa, KOTOPbIC B OCHOBHOM
OTIPEICIIAIOT BOAHBIN PEXXUM BOI0OEMOB (TTUTaHKE PeK, POPMUPOBAHHE
MOBEPXHOCTHOTO CTOKA U JIp.). [ TaBHEHIITMMHU KITUMATHYCCKUMHU (hak-
TOpaMH, MMEIOIIUMH OCHOBHOE BJIMSHHE HAa BOJHBIA PEXHUM pEK,
SIBIISTFOTCS KOJTMUECTBO aTMOC(EPHBIX OCAJKOB M XapaKTep MX BbIMa-
JICHUS1, YCTIOBUS 3aJIeTaHUsI CHEKHOTO MOKPOBA U CHETrOTasTHUS, TEM-
nepaTypa Bo3ayxa, JeGUIUT BIAKHOCTH BO3AyXa, HCIApEeHHe C IMO-
BEPXHOCTH OacceiiHa.

Il'eonoruueckoe cTpoeHue OacceiiHa. J[ns BBIICHEHUS
YCIOBUH MOJ3EMHOT0O MUTAHUS PEKH OCOOCHHO BaXKHO 3HATH MOYBCH-
HBIU TTOKPOB U CTPOCHHE BEPXHHUX T'COJOTMYECKHX TIACTOB OacceiiHa
peK, a TakKe 0COOCHHOCTH MPeoOIaaroIuX MOPOJ U TPYHTOB B OT-
HOIIICHUHU pa3MbIBa MOBEPXHOCTH PEUHOr0 OacceiHa.

Penned OacceiiHa ompeaenseT YKIOH €ro MOBEPXHOCTH U Pey-
HOW cucTeMbl. Penbed BIUSIET HA YCIIOBHS CTEKAHUS BOJIBI C TIOBEPX-
HOCTH PEYHOro OacceliHa, a TAKXKe Ha paclpeelieHHe U KOIUIeCTBO
aTMOC(EpHBIX OCAJKOB 110 €r0 TEPPUTOPHUH.

PacTuTenbHBI TOKPOB, IS XapaKTEPUCTUKH KOTOPOTO He-
00XOIMMO OMPENENUTh TUIONIAI!, 3aHAThIC JIECOM U IPYroi pacTu-
TeNbHOCThI0. CTemeHb 3aJeCEHHOCTH PEeYHOro OacceliHa ompene-
nsietcss  Kod(hQUIMEHTOM JIECHCTOCTH, TPEACTABIAIONIAM  COOOM
YacTHOE OT JICJICHUS TUIOIIAAN JIECOB, HAXOSIIUXCS HA TEPPUTOPHH
OacceiiHa, Ha OOIIYIO TUIOIIAb OacceiiHa, T. €.

fLec
Knec ZZFf—-IOO (%).
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O3epHOCTH OacceitHa onpenensercs ko3dduiureHToM o3ep-
HOCTH, T. €. OTHOIICHHEM IIIOIIIN 3epKajia BCeX BOJOEMOB (03ep,
BOJIOXPAHUIINI) K 0OIIel Tutomiau Oacceina,

> on

ec
Koz ==——"100 (%).

O3epHOCTh OT/IEIbHBIX pailoHOB cocTapisieT: Kapenus u CeBepo-
3aman ET — 12,6%, TyHapa u necotynnpa — 5-10%.

3a00J109€HHOCTh PEYHOT0 OacceiiHa OmpeaesieTCs] OTHOIICHUEM
IUIOLLA/IH, 3aHITOM B OacceliHe 00JI0TaMH, 110 BCE ero IUIOIA/IH, T. €.

> f3ab
F

Hanpumep, 3a0onodenHocts 6acceiina p. [lpunstu cocranser
18%, p. ecusl — 3%.

K3ab= 100 (%).

Pe4yHble AO/JTUHBIL. JJIEMEHTHI JOJIMHbI.
OG6pa3oBaHue JOJIMH U UX THUIbI

Peunas monmuHa — 37eMeHT U (Gopma penbda, Co3TaHHAS Jes-
TENILHOCTh BOJHOTO MOTOKA B OOJIee MM MEHEE JUTUTENILHBIN TIEPHOJT
€ro CymecTBoBaHus. VICTOpHS PEYHOM MONMHMHBI TIPOCICIKUBACTCS HA
nangmadTe ee moim, rehopManui 6eperoB U OCTATOUHBIX JIEMEHTAX
PYCIOBBIX TIporieccoB. JIanamadT JOTMHBI OTPAKAET XapaKTep PEKU
B MEPHO/T HAOIOICHUSI, CE30HHBIC SIBJICHUS, CBA3aHHBIC C OCAIKAMHU, 1
PE3yABTATHI XO3SIHCTBEHHOM JIEATEILHOCTH YeTI0BEKa (3aperyInpoBa-
HUE WJIN CIPSIMIICHUS pycen). PeUHbIe JONMUHBI HIMEIOT OTHOCHTEIEHO
MOCTOSIHHYIO0 (HOPMY B TOPHOM MECTHOCTH M M3MEHYUBYIO JUUIsI PaB-
HUHHBIX pek. ['TaBHasi peka UMeeT CBO, 0oJiee MIMPOKYIO JOIMHUHY
CO CJIOHBIM penibeoM. J[OTUHBI TPUTOKOB «BIHUBAIOTCI» B JTOJUHY
TJIABHOW PEKH, BHOCS B HEE MPOAYKTHI HX PYCIOBBIX MPOIIECCOB. Peu-
HBIC JIOJMHBI €CTh MOJIOJBIC U IPEBHUE, HA KOTOPBIX 00JICe OTUCTIUBO
BBIPa)KCHBI 3JICMEHTHI CTPOCHHUS penbeda TOTHHBI.

OCHOBHBIMH 3JIEMCHTAMH, XapaKTEPU3YIOIUMH PEUHYIO JOJIH-
HY, SBISIIOTCS (puc. 35):

1. [{no, unu nosice, AOJMUHBI — OTHOCUTEIBHO POBHAS MOHMKEH-
Has €e 4acTh, UMEIOIAs YKIOH. JIMHHS, COCUHSIONMA TTOHIKECHHBIC
TOYKH JIOJIMHHOTO JI0XKa, HA3BIBACTCS maibge2om («IyTh 710 TUHBIY).
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Camasi TOHM)KEHHAsL YacTh JOJMHBI, 3aHATAs PEYHBIM IMOTOKOM, Ha-
3BIBACTCSI PYCIIOM.

2. CxknioHvl  0onuHbl — TIOBBIINICHHBIC YYaCTKH CYIIHM, Orpa-
HUYHBAOIINE C OOKOB JTHO JOJHHBI M UMEIONINE YKJIOH K peKe.

3. Bposku 0onubl — TMHUY CONPSKEHUS €€ CKIIOHOB C TOBEPXHO-
CTBIO, TIPUJIETAIOUICH K JOTUHE MECTHOCTH.

4. Ilooowewl cki1oHO6 — CaMasl HIKHSISL YaCTh CKJIOHOB B MECTax
UX COCUHEHUS C JHOM JOJUHBI.

5. Hlupuna 0onunsl IO BEPXy U MO JIHY — PACCTOSTHUE MEXKY €€
OpOBKaMHU | IOJIOIIBAMU CKJIOHOB.

6. ['nybuna 0onunel — NPEBBIICHUE OPOBKH JTOJUHBI HATHU3KUM
YPOBHEM BO/JIbI B PEKE.

7. Teppacvl — TOPU30HTATIBHBIC WU CJIETKA HAKIIOHHBIE TUIOLIAA-
KH, pacIoJiaralolIuecs: yeTynaMu B Mpejeiax AHa U CKIOHOB PEYHOM
L[om/mm.g MoryT OBITh HOI[B;)I[HBIC U HAJBOJHBIC TEPPACHL.

9

g

{7 VB ]
Mya

Puc 35. Ionepeunsiit mpoduiis gonuHs! (0e3 Teppac):
1 — HO NOJMHBI, 2 — PYCIIO peKH, 3 — roiMa, 4 — IKUPHUHA AOJIHHBI, S—BBICOTA,
6 — OpOBKa JIOJIMHBI, 7 — MOJIONIBA CKJIOHA, 8 — CKIIOH JIOJHUHBI, 9 — mpuIIeraroas
MeCTHOCTh; YBB — ypoBeHb Bbicokux Boa, MBY — MexeHHBII ypoBEHb BOAbI

8. Ilotima —4acTh JHA PEYHOU JOJMHBIL, 3aTallJIUBacMas B IEPUO-
JTbI TIOJIOBOJIBSI FUTH TTABOJIKOB PEKU U CPOPMHUPOBAHHAS B PE3yIbTaTe
OTJIOKEHHH MMePEHOCUMBIX TIOTOKOM HaHOCOB U ITJIAHOBBIX Jedopma-
uui pycna.

[Ipu BBICOKHMX YPOBHSIX BOJBI PYCIIOM MOTOKa OYAET MEKEHHOE
pyciio BMeCTe ¢ MOMMOM.

[To mMoJIOKEHUI0 OTHOCHTEIHHO OEperoB peKru MOWMBI OBIBAIOT
OJTHOCTOPOHHHE, B 3TOM CITydae Pyclio PeKH MPUKIUMAETCS K OJTHOMY
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U3 CKJIOHOB JIOJIMHBI; ABYCTOPOHHHUE, HAXOSIIUECS 110 00€ CTOPOHBI
OT pyclia; Yepelylonmecs, T. €. MONEPEMEHHO PacIlOOKEHHbIE TO
crpaBa, TO cjeBa OT pyciya peku. [lofima MOXKeT OTCyTCTBOBATH, Ha-
MIpUMeEp, Y TOPHBIX PeK, KOTOpbIe HE UMEIOT Pa3BUTOM JOJIHHBI U IIPO-
TEKaIOT B TIIYOOKHX U Y3KHX paclieMHax rop.

[To pacrnonoxeHHI0 OTHOCUTEIBHO YPOBHS BOJBI B PEKE MOHMBI
BCTPEYAIOTCS] HU3KHUE, TIOABEPralOIINeCs] €KEr0THOMY 3aTOIUICHHIO, 1
BBICOKO PacIOJIOKEHHBIE, 3aJJMBAEMbIE TOJIBKO B OYEHBb BBICOKHE T10-
JIOBOJIBSI MJTH TTABOJIKH.

B nonepeunom ceuennu copMHpOBaBLICHCS TOWMBI BBIACISIIOT
TPU XapaKTepHble YaCTH: MPHPYCIOBYIO, IEHTPAIBHYIO H TIpUTEppac-
Hyto (puc. 36). [IpupycnoBas — Haubosee BO3BBIIICHHAS €€ YacTh MPH-

JieraeT K AeHCTBYIOIEeMY pycily. 31ech MOTYT 00pa3oBbIBaThCs Oepero-
BbI€ BAJIbl N3 HAHOCOB. B IOHMKEHUSIX MOTYT OBITh 3aTOHBI U HU3WHHbIE
Oosota. llenTpanbHas 4acTh OoJiee MOHWKEHHAs. 37IeCh MOTYT 00pa3o-
BBIBaThCS CTAPUIIBI M TIepexoaHbIe OonoTa. [IputeppacHast — eme 6osnee
MOHIKEHA OTHOCUTENBHO pyciia. OHa 3a1MBaeTCs B CUIIbHBIE TABOJIKH.

31ech MOTYT OBITh CTapbie CharHOBbIC BEPXOBBIC O0JIOTA.

" ey

;gr

WA
~

Puc 36. Cxema peqHOii JOTHHEIL:
1 — MexeHHOe pyco; oOMMEHHas Teppaca; 2 — IpupycaoBas rmoma
3 — ueHTpaJbHas MOiMa; 4 — IpUTEppacoBas NOMa; 5 — CKIIOH JOJIHUHBI
6 — OpOBKa JIONMHBI, 7 — MOJOIIBA CKJIOHA; § — OeperoBoi Bai
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Penbed nmoliMbl paBHUHHOT'O y4acTKa PEKU 3aBHCUT OT aKTHBHO-
CTH PYCJIOBBIX IPOIECCOB, MMAaBOJKOB M HaBOJHEHUM. [lonoxurens-
Hble (OpMBI pelbeda 00pa3yrTcs B pe3ysibTaTe HAHOCOB, OTPHUIlA-
TEJBHBIC — IPHU pa3MbIBaX OTJIOKEHUI M CMEIICHUH pyciia — 00pa3y-
FOTCSI CTapUIIbI, IPOTOKHU, 3aTOHUHBI.

B 3aBucumocTH oT xapakrepa pacTHTEIbHOCTH M CTEIICHU YB-
JIAYKHEHUS B MEXKCHHBIN TICPUOJT PA3INYAIOT CIICTYFOIINAE TIOWMBI;

— 1Y206ast cyXasi — B JETHIOIO MEKEHb NPEACTAaBIISET CyXOJ0Mb-
HBII JIYT C PEIKON PacTUTEIBHOCTBHION WIIN CIIAa00YBIIAXKHEHHBIH JIyT
(Oe3 60IOTHOM PACTUTENBEHOCTH);

— 1Y206as1 3a00104eHHAs NOUMA CIIJIOMb WIK OOJNbILICH YacThIO
3a00JI04YEHHBIN JIyT WIK MEePeXoAH0e 0O0JOTO ¢ HEOONBIIMM TOpQsi-
HBIM TUIACTOM, Ha KOTOPOM IPOM3PACTAIOT BIArOJIFOOUBBIC PACTCHHUS
u obuTarenu 0OJIOT — OCOKa, MYIIHIIA;

— KYCMAapHUKo8as Uiy J1ecHas cyxds nouma CXOAHa C JyroBOH
CYXOli MOMMOM, HO 3HAYHMTEIbHAS YaCTh €€ TUIOIIA/IU 3aHITa JIECOM U
3apOCIISIMU KYCTapHHUKA, TIOATOMY ITPOCMATPUBAEMOCTh TaAKOW TTOWMBI
10Xas;

— KYCMAapHUK08as uiu ecHas 3a00104eHHas notima HaloMUHaeT
JIYyTOBYIO 3200JIOUEHHYO TMOHMY, HO 3apOCiid KyCTapHUKa WM Jieca
3]1eCh 3aHUMAIOT 3HAYUTEIILHBIC POCTPAHCTBA; MPOCMATPUBAEMOCTh
ee mioxasi;

— OonomHas notima NPEACTABISET TPABIHOE WU IEPEXOIHOE 00-
JIOTO ¢ TOP(HOM 3HAYUTEILHOU MOIITHOCTH.

[TouBOTrpYHTHI TIOWM 3aBUCSIT OT B3EIICHHBIX U TBEPABIX HAHO-
COB B IIABOJIOK, OBIBAIOT WIMCTO-TIIMHUCTBIMU, IECYAHBIMU, TIECYAHO-
IPaBeIUCTBIMHU, IECYAHO-TATICUHBIMU, TPABEIUCTO-TAICYHBIMHE, KaMe-
HUCTBIMU, TOP(SHUCTHIMHU.

[To MopdonornueckoMy NpU3HAKY JTOJUHBI IEISITCS HA paBHUH-
HbIe (IIIUPOKKE) U TOPHBIC (Y3KHE).

T ybuna 0onun U3MEHSIETCS B IIMPOKKX Mpejienax. B paBHUHHBIX
palioHax JTOJUHBI HETIYOOKHE: OT HECKOJIBKHX JIECATKOB METPOB JI0
200-300 m; B ropax riayouna posnmH MoxeT gocturath 2000 M (Tepek,
Cynak).
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upuna peunvix Oonun OOBIYHO YBEIUUUBAETCS OT BEPXOBBLEB
PEK K HU30BBSM, HO BO3MOYKHBI U CYKEHHS T0JIMHBI BCIIECTBHE TIepe-
CEUCHHMSI TOPHOH TPsIZIbl, 0OBAJIOB MIIM OCHITICH.

CKJIOHBI PEYHBIX JOJHMH MO BHEIIHEMY BHAY MOTYT HMETh
BBINYKIIyI0, BOTHYTYIO, CTYNEHUYaTyl0 M TPSMOJHMHEHHYIO (opmy
1 OBITh Pa3IMYHON KPYTU3HBI — OT MOJIOTHX /0 OTBECHBIX. [loBepx-
HOCTh CKJIOHOB MOJKET PacceKaThCsl OBparamu, OaJkaMu, JIOTaMH H
PBITBUHAMH, 00pa30BaHNE KOTOPBIX 3aBUCHT OT TPYHTOB, PACTHTEIIb-
HOCTH U KPYTH3HBI JOJIMHHBIX CKIOHOB.

JlonuHel GONBLIMHCTBA PeK Pycckod paBHHHBI SIBISIFOTCS DPO-
3MOHHBIMHU; 3TO TOATBEPXKAAETCS TEM, YTO 00a CKIOHA JOJHMHBI
HMMEIOT OJIHU M T€ )K€ PsAbl MIacToB. Jl0JMHBI TEKTOHUYECKOTO TPO-
ncxoxaeHus nMerorcss Ha Kaskaze u B Kpbimy, rie xorma-to mpo-
SIBIISUTUCH TEKTOHUYECKUE CHIIBI — TOpo0o0pa3oBaTeIbHbIC MPOLECCHI.
JlennukoBele noauHbI BeTpevarotresd B Kapennn u Ha Koabsckom mo-

N Xuf’

W
Puc. 37. Tunsl noauH o popme nonepeyHoro npoduis:
1 — menb (kissMMa); 2 — KaHBOH; 3 — yIIenbe; 4 — V-o0pasmas ToJiHa;

5-— KOpBITOO6pa3HaH JOJINHA, 6— TpaneuenaajibHas J0JINHA;
7 - SIHII/IKOOGPaSHaﬂ JOJIMHA, 8 — HesIcHO BbIpA’)KCHHAs J0JIMHA
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Hlenv (x1sMMa) — riryOOKasi M y3Kas JOJIMHA C OTBECHBIMH, a
MHOT/Ja U HAaBHUCIIUMHU CKJIOHAMH. J[HO TOJMHBI TOJHOCTBIO 3aHSTO
BOJI0M. Takoro BUIa JOIHWHBI BCTPEUAIOTCS B TOPHBIX paiioHaX.

Kanvon — nonuHa ¢ MoYTH OTBECHBIMH CKIIOHAMH, TaKXKe TITy-
OoKasi, HO IIKPE IIENU; UMEET CPABHUTEIILHO TIOCKOE U Y3KOE JIHO, HE
BCET/Ia MOJHOCTHIO 3aHATOE MOTOKOM. DTOT THII IOJMHBI BCTPEUACTCS
B rOpax.

YVenve — riy0oKasi ropHast IOJIMHA C Y3KHM JTHOM H BBIITYKJIBIMH
CKJIOHAMHM, KPYTH3Ha KOTOPBIX KHU3Y yBEIMYMBACTCS. XapaKTepHa
JUTSt TOPHBIX PaiOHOB.

V-obpasunas donuna — XapakTepusyercs 00Jee MOJIOTUMH CKIIO-
HAMH M JIOCTATOYHO HIMPOKKM JTHOM. DTOT THII IOJMH HauboJee pac-
MPOCTPaHEH.

Kopwimoobpasnas donruna (Tpor) — OTIIMYACTCS JTOBOJIBHO KPY-
TBIMHU, BOTHYTBIMH CKJIOHAMH, KPYTU3HA KOTOPBIX KO JTHY JOJTHUHBI TT0-
CTENEHHO yMeHbInaeTcs. Takoil nmpoduib T0IMHBI 00YCIIOBICH JIesi-
TEILHOCTBIO JICJIHUKA B TOPHBIX paiioHaX.

Tpaneyeudanvuas Oonuna — TOXO0XKa Ha SIIUKOOOpa3HyIO, HO
CKJIOHBI €€ 3HAYHUTEIILHO MOJI0XKE.

Awukoobpasnas O0oruna — UMEET IUPOKOE U TMOYTH IUIOCKOE
JIHO, OTPAaHUYEHHOE KPYTHIMH, @ HHOTIa ¥ OTBECHBIMU CKIIOHaMU. [IHO
JIOJIMHBI 3aMTOJTHEHO AJUTFOBHATBHBIMU OTI0XKEHUSIMHU. JIONMUHBI TAKOTO
THIIA BCTPEUAIOTCS TOBOJIBHO YaCTO U HA PaBHUHAX, ¥ B TIPEITOPHSIX.

Hescho evipasicennas 0oauna — XapakTepu3yeTcsi OYeHb T0JI0-
THMH CKJIOHAMH, KOTOPBIE ITOCTETICHHO CIMBAIOTCS C PUIICTAIOIMMHU
MEKIypEUHBIMHU MPOCTPAHCTBAMH. Takue HeryOOKHe PEeUHBIC OJIH-
HBI IPUYPOUCHBI K PABHUHHBIM MECTHOCTSIM.

Hepenko ovH TUIT JONWH MEPEXOIUT B JPYTOil, a OJJHA U Ta Ke
peuHasi I0JIMHA Ha CBOEM MPOTSHKEHUU MOJKET MPECTaBIISATh Pa3iiny-
HBIC THITBI, HATPUMED JOJUHBI KPYMHBIX pek Enuces, Jlens:, Amypa.

IIpoaonbHbBINA IPOPUIL pEKH
Pexa ot ucroka k YCTBIO BLIpa6aTBIBaeT OHpe[[eHeHHBIﬁ THII IIPO-
JOJIBHOT'O HpO(l)I/IJ'IH. Penbe(l) JHa 110 Bcen JJIMHE PCKHU HCOJAUHAKOB OT-

HOCHUTCJIbHO YPOBHHA M.o. u XapaKTepU3yeT CKOPOCTH BOJHOI'O ITOTO-
Ka 1 COCTaB I'OPHBIX IMMOPOJ, TI0 KOTOPBIM TEYECT PCKa HAa OTACIIBHBIX €€
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ydacTkax. CKOpOCTb T€UEHMsI PEKH ONPEENETCs] BOJAHOCTBIO PEKH
U YKIIOHOM pe4HOi nonuHbl. Onpeaensioniee 3HaueHUe B BEIpaOboTKe
pyciia UMeeT HaJlMuue W XapakTep MaBOJKOBOro mepuona. B Hanbo-
Jiee TIOJTHOM BUZE TPOJOJBHBIA NPOQUIL BEIPAKEH Y PEK ¢ TOPHBIM
HCTOKOM U MPOTEKAIOIUX B MEPUIUOHAIBHOM HAINPaBJIECHUH.

PazHocTh 0TMETOK A/ BOIHOM NMOBEPXHOCTH MCTOKA [, ¥ yCThs
H, (unu aByX Kakumx-1u00 TOYEK IO [UIMHE PEKH) Ha3bIBAETCH IIa-
neHueM pekd. OTHomeHue najgeHust Al K JiMHe pekd (WK K JJTHHE
JAHHOTO y4YacTKa PeKr) Ha3bIBaeTCs YKIOHOM PEKH, T. €.

;= H1- H2 _Ah

VYKJIOH peKHu MpeacTaBisieT co00i BelM4yrHy Oe3pa3sMEepHY U
BBIp@YKACTCS B BUJE JICCATHYHOU apoOu miau B mpomunie (%o). Ha-
puMep, cpenHnii ykiioH OKH, BRIPQXKEHHBIN JECITUIHON APOOBIO,

i=1292M 6 60011,
1477 xm

yro cootBeTcTBYeT 0,11 mpomuiie (%o), T. €. Ha 1 KM NPOTSHKEHUS
pexu maznenue B cpemHem coctaBisier 0,11 m (I'mapomorust cymm,
1976).

[IpononpHbI npoduis pycia paBHUHHOM peKH OOBIMHO OJIM30K
K OYEPTAHUIO IIPOAOJIHOTO MPOQUIIS pEUHON TOIMHBI U OONbLIeH ya-
CTbIO 00YCJIOBJICH YE€PEJOBAHHEM IJIECOB U MIEPEKATOB.

Peku ¢ rOpHBIM UCTOKOM HJIM «CTapble» PEKH C BHIPAOOTaHHBIM
JI0 KOPEHHBIX MOPOJ PYCIOM MOTYT MMETh nopozu (puc. 38a) mnpu
[IEPECeUCHNH TPsI TBEPABIX IOPOJ WM HArPOMOKACHUS KAaMHEH I10-
cJie ropHbIX 00BanoB. Cienyronume Ipyr 3a APYroM Moporu oopasyror
nopooicucmole yuacmku. Tak, Ha peke bun — 0oAHOM 13 UCTOKOB PEKH
O6wu, BeITeKaromiel u3 Tenenkoro o3epa, umeercs 11 moporos u3 Ha-
CPOMOKJICHUS KaMHEH Ha ydacTke 0KoJo 30 kM. DTOT nopooicucmulii
Y4acmox PeKu — U3JII00JICHHOE MECTO HKCTPEMaIbHOTO BOJIHOIO TY-
pHU3Ma HEBBICOKOH CII0KHOCTH.

[lepen KaxpIM IOPOTOM CO3AETCS TIOATIOP BOJbBI, @ HA IOPOTrax
o0pazyercst OypHbIil IOTOK — CTHPEMHUHA.
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Puc. 38. Cxema nopora (a) n Bogonazna (6)

Boodonao (puc. 380) — mazenne BOJbI PEKH C OTBECHOTO YCTYyTa B
pyciie pexu, 00pa30BaHHOTO BBIXOJAMH TBEP/IBIX TOPHBIX ITOPOJL. YCTy-
B BOJIONIA/IOB UMEIOT Pa3IMYHOE MporcXoxkaeHne. OHU MOTYT ObITh
00pa3oBaHbl TEKTOHUYECKHUMH TPOIECCAMH ITyTeM MOA-IPYKUBAHHS
PEYHBIX JIOJHH JIaBaMH ¥ 00BaJIaMH, TOPHO-JIOMHHBIMH JICTHUKAMH.

BbIensitoT 4yeThbipe OCHOBHBIX THITA MPOOJIBHBIX TpoQHIieii, Ha
KOTOPBIX pacrpejieliecHie YKIOHOB BJIOJIb 10 PEKEe MMEET Pa3Hoo0-
passbIii Xapakrep (puc. 39):

1) npoghuns pasrnosecus, v naagrnogoerymoiii. OH XapaKTepu3y-
€TCs 3HAYUTENBHBIM YKIOHOM BEPXHEr0 y4acTKa PEKH M MEHBIIHM
YKJIOHOM B €€ HH30BBSIX. XapakTepeH Uil PeK C TOPHBIM HCTOKOM,
MPEATrOPHBIM YUYACTKOM M PABHUHHBIM CPEAHUM M HIYKHUM TCUCHUEM.
Hawuboiee pacripoctpanen (pexu Amyp, O0sb, [ledopa, Kybans u np.);

2) npsamoaunetinvlil npoguis Jaie BCero UMeeT MECTO Ha Ma-
JBIX PABHHHHBIX PEKaxX M XapaKTepHU3YyeTCs OTHOCHUTEIHHO PaBHO-
MEPHBIM YKIJIOHOM;

3) cbpocosviii npoghuns BCTpEUACTCS PEenKo W HabOIomaeTcs
TOJILKO Ha MaJlbIX PEeKax, IMEET He3HAUYNTEIbHBIH YKIIOH B BEPXOBbSIX
1 OONBIIION B HIDKHEM T€USHHH peKH. BeTpedaercs Ha pexax MIoCKo-
ropuii (Butumckoe, [Tyropanckoe) — p. [lacuna, Butnm.

4) cmynenyamoiii npoghub XapaKTEPU3yeTCs 4epeIOBAHIEM YIacT-
KOB C MJIIM U COCPEJIOTOYCHHBIM T1a/ICHUEM, WHOT/IA B BHJIE OTBECHBIX
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YCTYNOB. XapakTepeH JUisi TopHbIX pek (p. Katyns). M3mob1eHHsIi npo-
(UIB 151 SKCTPEMAIBHOTO BOJHOTO TYPU3Ma BEICOKON CIIOKHOCTH.
Jis ymoOcTBa cOMOCTaBICHUS MPOAOJBHBIX Tpoduielr Ha
puc. 39 IIMHBI peK AaHbl B IPOLEHTAX MMOJHON UX JJIMHBL, a MaJACHUI
pPeK — B MIPOLEHTAX MOJIHOIO MaIeHusl.
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Puc. 39. Otnocurensuble mpoduin pek (o C. B. ['puropeesy):
1 — npoduie paBHOBECHS, 2 — IPSAMOIHHEHHBIN,
3 — cOpOCOBBIiA, 4 — CTyIIeHYATHII

B tabn. 7 mokazansl naneHus p. KyOaHun Ha pas3HbIX ydacTkax,
YTO COOTBETCTBYET PAaBHOBECHOMY MPOQHIIIO.

Tabnuia 7
HUzmenenue npooonvnozo npoguns p. Kyoanu
Yuacmox pexu Jlnuna yuacmra, km | Iladenue, m Vinon, %o
BricokoropHbIit 72 2255 31,3
TopHbiii 98 567 5,8
[IpenropusIit 131 235 1,8
PaBHuHHBII 591 163 0,3
Cpennunit 895 3220 3.6

[TpononeHble npoduin 1 1 3 HanboIee OTYSTINBO BHIPAKEHBI B
YCIIOBHSAX MaJIol BOAHOCTH peK. C MOBBIIIEHHEM BOAHOCTH MPOGUIN
CIIIQXKUBAIOTCS. Pekr ¢ momopoM BOIOXpaHWIINIL MOTYT yTPa4uBaTh
MOPOKUCTOCTh U NMPOQHIb MOBEPXHOCTH BOJIBI, OTHOCUTEIBHO TIPO-
(st mHa BeIpaBHUBaeTcs (I uapomnorus cymmu, 1976).
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[lonepe4Hoe ceyeHUeE pyc/ia peKu
U ero MoppoMeTprYecKre XapaKTePUCTHKH

[MomepeyHslii cpe3 peuHOro pyciia co CTAIMOHAPHBIM MOTOM IMO-
Ka3bIBaeT dicusoe ceverue peku (puc. 40). Topr3oHTaNIbHBIC THHUH,
COCIMHSIONINE OJIMHAKOBBIC TTyOHHBI HA 000X Oeperax depes3 pas-
HbIC TIPOMEXKYTKH, HampuMep 4depe3 1—2 M, MO3BOJISIOT ONMPEICIUTh
TUIOINA/b KUBOTO CEUCHHS, CyMMHUPYsI TUIOIIAIU OMPEACICHHBIX (U-
T'yp — NPSIMOYTOJIbHUKOB M TPEYTONBHUKOB. JIMHUS HA, TPOBEICHHAS
MEXy ype3aMHu BOJbI Ha 000uX Oeperax, Ha3bIBACTCS CMOYEHHBIM
nepumempom. Pa3enuB IomMaab KUBOTO CEUCHHS] HA CMOUYCHHBIN
MEPUMETP, MOTYYUM THIPABIHMUSCKHNA Paguyc, KOTOPBIH YIUTHIBACT-
cs B popmyne [le3u (cm. pasnen «JIBrkeHne BObI B pekax»). Pazme-
PBI )KHBOTO CEUCHHS — PA30BbIe XaPAKTEPUCTHKH, KOTOPBIC U3MEHSI-
IOTCSl B pe3yIbTaTe KoJIeOaHusl YPOBHEH BOJBI U AeOpMaIliK pycia
notoka. Kaxknoe )knBoe ceueHne MoToKa XapakTepU3yIOT CIIeTYFONIHE
OCHOBHBIE MOP(QOMETPHUYECKHE DIICMEHTHI.

ITowaow sncueozo cevenus ® (M) — ONPEIENACTCS MTAHUMETPH-
poBaHueM ero npoguiis. 3Hasl MIOIMIAAH KUBOTO CEUCHUS, COOTBET-
CTBYIOIINE PA3HBIM YPOBHSIM BOJIbI H, MOKHO COCTaBUTh Tpaduk 3a-
BucuMoctu ® = f (H) (puc. 40).

Puc. 40. KpuBas 3aBUCHMOCTH TUIOIIAIN KHUBOTO CEUCHHUSI PEKU
OT BBICOTHI YPOBHSI BOJIBI
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Buabl nuTaHusd pek

[Toctynnenue Boapl B peky (numanue pexu) ¢ BOZOCOOPHOTO
OacceiiHa, onpenensionee BOAHOCTh PEKH, 3aBUCUT OT KIMMaTa, pe-
ruoHa, penbeda u tanamadra Oaccelina. Hannune u pacnpenenenue
BOJI, MUTAIOLIUX PEKy Ha TEPPUTOPHM OacceiiHa, XapakTepu3yeT BO-
nooOecriedeHHOCTh peKu. COOTHOLIEHUH NMPUX0/a U PacXoaa BOJbI B
PEYHOM pycCiie COCTaBIISIIOT BOAHBIM PEXKUM PEKH.

OCHOBHBIMH 3JIEMEHTaMU MTUTAHUS PEK SBILSIOTCS OCaaku (KUA-
KHE U TBEP/bIE), IOBEPXHOCTHBIE U MOA3EMHbIE BOJbI. Bee BUIbI MH-
TaHHUS PEK M3MEHUYMUBHI 10 ce30HaM rona. CylecTBYIOT pe3Kue Ko-
ne0aHusl B MUTAaHUM PEK — NaBOAKH IPH JHMBHEBBIX OCAAKaX U MOJO-
BOJIbSl C MHTEHCUBHBIM TasHUEM CHETOB M JIEIHUKOB. B 3acymuinBele
MEPUOBI MPOUCXOAUT OOMENICHHE PyCel U JaKe MOTeps YCThs PEKH.
Bosbiioe 3HaueHne UMeeT CTPyKTypa (PbIXJIOCTH) MOYB M TOJIIHUHA
BOJIOHOCHBIX TOPHU30HTOB, YTO OOecreunBaeT Oosiee paBHOMEPHOE I10-
CTYIUICHHE TIOA3EMHBIX BOJI.

JlecHble MaccuBbI, C OTHON CTOPOHBI, 3aJICP>KUBAIOT BJIary u 00e-
CrieyrBaoT 0oJjiee paBHOMEPHOE IMOUYBEHHO-TPYHTOBOE ITUTAHUE PEK,
C APYTOH, — Ucrapsis Biary (TpaHCIHUpaLKs), YMEHbIIAIOT IPUTOK BOJ
B peky. BreipyOka siecoB criocoOcTByeT Ooiiee OBICTPOMY CTEKaHHUIO
BBINMAJAIOLINX OCAIKOB M, CICAOBATENIFHO, MOBBIILICHUIO TOJIOBOAbS
Ha pekax. B pe3ynbrare BoIpyOKH yMEHbIIAETCS TIOA3EMHOE TUTAHUE
PEK, BCIEACTBHE YEro OHU CTAHOBSITCS MaJIOBOIHBIMHU B MexxeHb (I'u-
nIpostorus cym, 1976).

Pexn ¢ 03epHBIM MCTOKOM MMEIOT 00jiee BBIPABHEHHBIH PEXUM
BOJIHOCTH.

BnusiHue 0osioT Ha nmuTaHue pek pasninuHo. B paiionax gocta-
TOYHOT'O yBJI@XKHEHMs 00JI0Ta HE CHMKAIOT OOIIUI CTOK, MOCTYIaro-
LMK B PEKH; B YCIOBHUSX HEIOCTATOUHOTO YBJIAYKHEHHSI OHH MOTYT
YMEHBIIATh 00BEM MUTAHUS PEK 3a CUET MOBBIIIEHHOTO UCIAPEHUsI.
Bosiora MoryT akkymysnnpoBaTh BOAY, YMEHbLIAs TABOJKOBBII U I0-
JIOBOJIHBIN CTOK.

JlenHMKOBOE MUTaHWE MOKET BBI3BATh MABOJOK HA PEKax B JIET-
HHUE MECSILIBIL.

Xo3stficTBEHHAs AEATEIBHOCTD YEJIOBEKA: 3aperyIMPOBaHUE CTO-
Ka, BOJ03a00PbI, OPOLLICHNE 3eMeNlb, BEIPYOKa JIecoB Ha BogocOope,
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ocymeHne 00JIOT — OKa3bIBaeT Bce OoJbllee BIMSHAE HA €CTECTBEH-
HBII PEXKUM PEK.

B nuraHuu pexk MOBEPXHOCTHBIMU BOJAMHU OTHAEIBHBIE BUJbI
UTPAOT BEAYLIYIO POJIb.

JloskieBoe muTaHUe peK OT MYCCOHHBIX JOKIEH XapaKTepHO I
pex Jdansnero Bocroka (Gacceitn Amypa), FOro-Boctounoii Asuu u
n-osa Mupocran.

CHeroBoe MUTaHUe PEeK 00YCIIOBICHO TasSHUEM B BECEHHEE BpeMsl
CHera, HaKOIUBLIErocs B TedeHue 3uMbl. OHO XapakTepHo A EBpo-
neiickoit yactu Poccun n Cubupu. YpoBeHb BOJBI B BOJOXPaHHIIH-
1[aX PEryJaupyeTcs C paCyeTOM Ha IIPUTOK TAJIBIX BOJ.

JleqHUKOBOE MUTaHUE XapPAKTEPHO ISl PEK C FOPHBIM U BBICO-
KoropasM uctokoM. Tunuuno qst pex Kaskasza, [Tamupa, Anrtas. B
JIeTHEE BPEMsI MOT'YT BO3HUKATh MABOJKH Ha peKax JEAHUKOBOIO IH-
TaHus. B HacTosIee BpeMsl TOPHbIE JIEAHUKHU TalOT, YMEHBIIAKOTCS B
pasMepax U ucye3aror. JIeMIHUKOBOE U MOMJIEIHUKOBOE IIUTAHUE PEK
YBEIUYUIIOCH.

IIuraHne pek MOA3EMHBIMU BOJAMU MEHEE 3HAYUTENIBHO U BBI-
pakeHO HepaBHOMepHO. OOBIYHO I OOJBIIEH YacTH PEeK, HO MOY-
TU OTCYTCTBYET B IMTAHUU PEK 3aCYLIJIUBBIX CTEIHBIX U ITyCTBIHHBIX
pationoB (3aBomkbe, KazaxcraH).

Tens10BOM U JiIeAOBBIA PEXXUM PeK

dakmopbl, eausilOUjue Ha memnepamypy 800bl 8 peKax

TenoBoii pexxuM peK onpenensaeTcst KIMMaTHIYECKUMHU YCIIOBHS-
MH Ha BOJOCOOpE M XOJ0M TeMIepaTypHOi KpuBoi Bo3ayxa. ToabKo
IIPUTOK BOABI OT TasHUS JICIHUKOB U TOPHBIX CHETOB CYIIECTBEHHO
CHIJKAET TeMIlepaTypy BOJBI K Hayally CpeAHEero TedeHus pek. Pon-
HUKOBBIE BOJIbI TAK)KE CHUKAIOT CPEIHIOI0 TEMIIEpaTypy BOABI HA OT-
JeNbHBIX yJacTKax.

[l cocTaBieHUs! ypagrenus menniogo2o barauca JAaHHOTO yda-
CTKa PEKH 3a HEKOTOPBIH IEPHOJ BPEMEHH ! CIelyeT MPOCyMMHUPO-
BaTh IIPUTOK U MOTEPH TeIJIa MEKAY YUaCTKOM PEKH U OKPYKAIOLIIM
IIPOCTPAHCTBOM. Y PaBHEHHE TEIUIOBOTO OajlaHca MOXKHO 3aIHcaTh B
CJICAYIOIIEM BHJIE:

Scp.—-SumaxSTa+tSukxST.BEST.AESBH. =%,
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rze S ¢.p. — TeIo, NoroaeMoe BoJI0O! B BUJIE PSMON U PaCcCEsTHHON
COJIHEYHOH panuanuu (CymMMapHas COJHEYHast paguanys); S u.a — 3¢-
(eKTHBHOE M3My4YeHHe, NPEeICTABISIONIEe Pa3HOCTh MEKAY COOCTBEH-
HBIM M3JTY4E€HHEM BOJBI U TOTJIOIEHHBIM BCTPEUHBIM H3Ty4YECHHEM aT-
Mocdepsl; S T.a — TypOyJIeHTHBIH 00MeH Teruia ¢ aTMocgepoil Bee -
CTBHUE Pa3HOCTH TEMIIEpaTypbl BOABI U BO3AyXa; S M.K — IPUTOK TeIlIa
MpY KOHJIEHCAMU aTMOC(HEPHOH BiIaru Ha BOJHOH MOBEPXHOCTH HJIH
MOTepsl IPU UCTIAPEHUHU BOJBI; S I'.B — TEIJIO0, IPUHOCHMOE TPYHTOBBI-
MH BOJIaMH{ Ha JAHHOM y4acTKe 3a BpeMs #; ST.J1 — TEIUI00OMEH MEX Ly
BOJIHBIM TIOTOKOM U €ro JIOXKEM; S B.H. — TEIJIOOOMEH paccMaTpHhBae-
MOT'0 Y4acTKa PeKH C COCETHIMH Yepe3 BEPXHUI U HWKHUNA CTBOPBI; S
— M3MEHEHHE 3araca Teria B OTOKe 3a BpeMs 7. Bce ciaraemble Tero-
BOTO OajiaHca BBIPQKEHBI B KAJI/(CM?*CyT).

Bbnarogapst 60sb1I0O# TEIIOEMKOCTH BOJIbI, U3MEHEHHsS TEMIIe-
patyphl BOJbl MPOUCXOIAT OoJiee IIaBHO M MEIJIEHHO, YeM M3MEHe-
HUS TeMIIepaTypsl Bo3ayxa. Boma pek, 1 0COOEHHO BOJOXPaHMIIHIL,
MOJKET CYILECTBEHHO BIHSTH Ha MpUIIEXKallie TeppUTOpuu. Peku c
MOPCKHM YCTbEM MOTYT MOATEILISTh IPHYCThEBbIE palioHbl (pexu Cu-
oupu, Bnanaromue B Ces. JIenoBuUTHIi OKeaH).

3HaHUE TEMIIEPATYPHOTO PEKUMa PEK BayKHO JIs IPOTHO3UPOBAHUS
HACTYIUICHHS U XOJ1a JIEI0CTaBa M BCKPBITHSI PEK, OCOOCHHO sl PeK, Te-
KyILHX c fora Ha ceBep (CHOMpCKUE ek ), N3BECTHBIX CBOMMH YaCThIMH
OCEHHHMMH M BECEHHHMH 3aTOPaMH JIbJa ¥ TTaBOAKaMH. J[J1s1 HepecTOBBIX
PEK X0 TeMIIepaTypbl BOABI MOKET OINPEENsTh BpeMs MIPOX0/a PhIO Ha
HepecT B BepXoBbs pek (peku JanpHero Bocroka, Kamuatku, UykoTkuy,
Kanazpr). 3amepsl TemMniepaTypbl BOJbI Ha BO03a00pax MUTHEBOTO Ha-
3HAYEHHs] BXKHBI JJTs1 OPraHU3alMH PEKUMa BOAOTIOTOTOBKH.

Jledoewlil pexcum pek

OXHa)KI[CHI/IC BOJBI pCKHU CICAYCT 3a CC30HHBIM U CYTOYHBIM CHU-
JKCHUCM TEMIICpAaTyphbl BO3yXa. OXJ'Ia)K,E[CHI/Ie IMOTOKAa MPOUCXOIUT
4Uepe3 €ro NOBEPXHOCTD. Yem akTHBHEE nepeMenrBaiue Boabl, TEM
CKOpEC MPOUCXOIUT OXJIAXKACHUEC BOABI 11O ) KUBOMY CCUCHUIO PCKU.

SuMHMI nepuoa HaYMHACTCA ¢ MOMCHTA yCTOﬁ‘lHBOI‘O TIOSBJICHUA
OTPULATCIIBHBIX TEMIICPATYP BO3AYyXa, OXJIAXKACHUSA PEYHBIX BOJ HUKC
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0°C u nosiBneHus Ha peke Jbja. Ilepruoa 3uMHEro pexuma pek JIensar
Ha TPH XapakTepHbIe (a3bl: 3aMep3aHue, JIETOCTaB U BCKPHITHE PEKH.
3amep3anme. Ha moBepXHOCTH BOJABI B peKax C TEUEHUEM IIe-
PEOXIaKACHHOTO CJIOSI HE BO3HMKaeT. JIbnooOpa3oBaHre HauMHAeT-
cs mpu temneparype 0°C. bepera oxmaxnaroTcs ObIcTpee, TOITOMY
[0 ype3y BOJIbI MOSIBISIFOTCS JIBAWHKY, MIEpepacTaroliue B 3abepezi,
KOTOpbIE Ha ydacTKax pekd c OoJiee 3aMeJIEHHBIM BOJOOOMEHHOM
OBICTPO HapacTaroT B CTOpOHY Menuanu. Ha kameHucToM npuoOpex-
HOM MEJIKOBOJIbE MOKET 00pa30BBIBATHCS JOHHBIN JIe] HA KAMHSIX, B
JTJIbHEHIIIEM CMEP3alOIUICS C TOBEPXHOCTHBIM JIBJIOM.

Ha oTkpbITOI MOBEPXHOCTH BOABI MOSABISETCS calo — CMep3aro-
LIMeCs CKOIUIEHUSI JIeTHBIX KpUCTa/uIoB. [1py 3HaUNTETbHOM TEUEHUH
caJio morpy»aercs BrilyOb U 00pa3yeTcst BHyTPUBOJHBIN Jief (puc. 41).

OIHOBPEMEHHO C CAJIOM MOXKET IUIBITh CHEHCHUYA — KOMKOBATbIE
CKOIUIEHHs JibAa U cHera. [lox aelicTBueM BeTpa M TE€UYEHUS TOHKUN
MMOBEPXHOCTHBIH JIe]] IOMaeTcsl, IbAUHBI TPYTCS APYT O Apyra u o0-
pasyercst Tak Ha3bIBaeMblil OMHYATHIH Jiea. Cano, CHe)KHULA 1 OIHMH-
YaTelid Jien 00pas3yloT wuiyzy, KoTopas TUIBIBS MO0 TEYEHUIO0 00pasyeT
uiy2oxo0. Ha mepekarax Iryra MOXET CO3JaTh 3ai#COpbl — PHIXJIbIE
TOJICTBIE JIETHBIE MAacChl, KOTOpPbIE, CMEP3asiCh, MOTYT BBI3BATh I10O-
BBIIIEHHE YPOBHS BOJIBI BBIIIE UX.

VYcnoBusMu Ui 00pa3oBaHUsl 3a)KOPOB SIBISIIOTCS: 1) mepe-
OXJIXKJICHHE BOJBI B peKe MO Bceil ee riryOuHe u 2) TypOyleHTHOe
nepeMennBanye Bceil BOIHON Macchl moToka. Haubonee Mominbie 3a-
KOPBI 00pa3yIoTCs B pe3yIbTaTe HOABHKEK 3aKOPHBIX MAcC. 3a)KOPHbI
MPEMSTCTBYIOT CBOOOHOMY TEUEHHUIO BOJbI, TAK KaK CKOMUBILUICS
BHYTPUBO/IHBIN JIe/] 3aII0JHSET )KUBOE ceueHne peku (puc. 41). Buy-
TPUBOJHBIN JI€J] MOXET HaMep3aTh Ha BOJ03a00PHBIX COOPYKEHHSX,
3aTpyAHsisi paboTy BOAONPOBOAHBIX cTaHUUU. CMep3asch ¢ JOHHBIM
JIB/IOM, BHYTPUBOJIHBIN JIeJ] MOKET 00pa30BBIBATD NAMpbl — JCITHBIE
octpoBa rpuboBuIHON Gopmbl (puc. 42). CKOIIEHHS TSTP B CY)KEHU-
SIX PEKU MOKET BBI3BATh 3aTOPBI, BBILIE KOTOPHIX MPOUCXOTUT MOIIOP
BoAbl. OCEHHUI Je10X0A U pacTSHYTBIH MEepUO] 3aMep3aHusl PEeKH
MPUBOIUT K BOBHUKHOBEHHIO 3aTOPOB, XapaKTEPHBIX 115l pek Cubupu
(Awnrapel, Jlensr).
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Puc. 41. 3axop Ha p. Bonxos

Puc. 42. BepTukanbHelii pa3pe3 IATPI

JenocraB. OceHHMI JIeA0X0/ 3aKaH4YMBaeTCs JienocTtaBoM. Ha
PaBHHHHBIX peKax 0Opa30BaHHE CIIONTHOTO IMOBEPXHOCTHOTO JIbIa
MIPOUCXONUT ITyTEM CMEp3aHus 3a0eperoB MPOTUBOITOIOKHBIX Oepe-
roB. Ha pekax ¢ OBICTpBIM T€UECHHEM 00pa30BaHME CIDIONTHOTO JIbIa
MIPOWCXONT CHAYaJla B Y3KUX MECTaxX ITyTeM COCAMHCHHS U CMep3a-
HUS TUIBIBYIIUX JIBAMH, & TIOTOM HJET €ro HapacTaHWus BBEPX IO Te-
geHuio. Ha Oosee Tiry0OKMX ydacTKaxX peKH, B MEIUATN PEKH WIH B

paiioHe CTpeXHs MOTYT BO3HUKATh MOJIBIHBY 3a CUET MOoJbeMa Ooiee
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TETJIBIX BOJ OT JHA, IPW HAIWYMU POJHHUKOB MM Pa3MBIBOM JIbJa
Ha ObicTpoM TedeHUH. [loNbIHBM SBIAIOTCS Oo4araMu 0Opa3oBaHHS
BHYTPHBOJAHOTO JibJa («(paOprkaMu BHYTPUBOJHOTO JibAa»). Kpome
MOJIbIHEH, Ha CHOMPCKUX peKax HEpEeOKH HaNeAW M3 3aMep3arollei
BOJIbI, BBICTYIIMBILEH Ha TOBEPXHOCTH JIbJa Yepe3 TPEeLIMHbl. MHOTrHe
MaJible peKr — IPUTOKH CUOMPCKUX peK, Axytun, Uykotku, Konbcko-
ro n-Ba, Ha CeBepHOM Ypalie, B TOPHBIX pailoHax AJTasi, IpOMEp3aroT
JI0 JTHA, YTO YPEBaTO BHICOKUMH MAaBOJKaMH IPU OBICTPOM BECEHHEM
TasTHUM CHETOB B UX OacceiiHe.

BekpoiTue. TasiHue cHera, JibJja M OCTYIUICHHE TaJIbIX BOJ C MO-
BEPXHOCTH CYIIM B PEKH HAUYMHAETCS MOCIE MEePexoaa TeMIepaTypsl
Bo3ayxa uepes 0°C. Cobuparomasicsi Ha TOBEPXHOCTH JIbJia BOJA MPO-
rpeBaeTcsi OT COJIHEYHOIO TEeIUla, IPOHUKAET 1O TPEHIMHAM B TOJIILY
npaa. Jlen HaOyxaeT, CTAaHOBHUTCS TeMHee M ObICTpee HarpeBaeTcsl.
OnHOBpeMEHHO y OeperoB Mo ype3aM BOAbl 00pa3yloTCsl 3aKpaubl 1
MIPOMCXOAMT paspylleHue Jbja. B Mectax ¢ ObICTPBIM TeUEHUEM 00-
pas3yroTcs npomMounsl. 3aKpanHbl COSAMHSIOTCS ¢ mpoMonHamu. [lon-
HUMAIOILIHICS YPOBEHb BOJBI MPUBOJAUT K JIOMKE JICASHBIX TOJIEH,
00pasyroTcs JIBAMHBI U BO3HHUKACET 1edoxod. B y3kux MecTax W Ha
nepekaTax MOTyT BO3HUKATh JIEISTHBIE 3aTOPBI, 00Jee MOIIHBIC, YeM
OCEHHHME, T. K. TOJNILIMHA JbIUH MOKET ObITh Oosblie MeTpa. Boime
3aTOPOB CO3JAIOTCS TMOANOPBI BOABI, YTO PUBOJUT K HABOTHEHUSIM.
Oco0eHHO 3TO XapaKTEepHO IS PEK CEBEPHOI0 HAIIPABIICHUS, UCTOKU
KOTOPBIX HaXOJSATCS B I0XKHBIX paloHax, TJie MHTEHCHBHO TalOT CHera.
Ha Takux pexax BeAyTcst HaOJNIOJEHHUS 3a JIEAOCTAaBOM M CHEKHBIM
nokpoBoM. CoCTaBIISIIOTCSI IPOTHO3bI HA BPEeMSsl, HHTEHCHUBHOCTD U Xa-
paxkTep BCKPBITUS PEK C LENBI0 NMPEAYNPEKICHUS HACSIEHHS O BO3-
MOKHOM HaBoJHEeHUH. CrielHanibHBIM CIY)0aM 4acTo MPUXOAUTCS
B3pBIBaTh 3aTOPHI M HAJICAH.

YpoBeHHBIN peKUM peK
Koseb6aHus ypoeHs 8006l 8 pekax

VYposenv 60061 B pekax — BaXHEHIIas XapaKTepUCTHKA, OCOOCHHO
OOJBIINX CYZOXOIHBIX PEK M MMEIONINX Pa3HOe BOJOXO3IHCTBEHHOE
U pBIOOXO3SIICTBEHHOE 3HAUCHHE. YPOBHEM BOJBI B PEKe Ha3bIBa-
eTCS noodiceHue c80000HOU B00HOU NOBEPXHOCMU HAO HEKOMOpOU

170



VCI08HOU NIOCKOCMbIO. Y POBEHB BOJIbI B pEKE MOCTOSIHHO U3MEHSIET-
cs (maBoAKHM W oOckIxaHue pycen). s pedHbIx cucTeM OTACTBHBIX
PErvoHOB U JJaXKe IS KayKJJOW peKH XapaKTepeH CBOM ypOBEHHBIN pe-
KM, HEpaBHO3HAYHBIH MO TOAaM U MO>KET UMETh HEKOTOPYIO MHOTO-
JIETHIOIO IepHOANYHOCTh. KoneOaHust ypOBHS BOJIBI B peKaxX JOJKHBI
YUUTHIBATbCS NIPU OpPTaHU3alMU CYJO0XOJCTBA Ha peKax M BOJOXpa-
HWINILIAX, TIPH CTPOUTENBCTBE MOCTOB, AaM0, mpruuaioB. CTpoUTEIb-
CTBO JIOMOB, CO3/JaHHE CaJI0BO-OTOPOJIHBIX KOOIIEpaTUBOB Ha MOHME U
BOOOIIIE B JOJINHE PEKH JAOJKHBI YYUTBIBATh M MIPENOIaraTb BO3MOXK-
HOCTB BBICOKHMX MaBOJAKOB. Eciu x0oTs ObI pa3 B CTO JieT ObLT Clyvai
BBICOKOT'O MTaBOJIKA WJIM HABOJHEHUS, TO CTPOUTH KaKHE-TO COOpYXkKe-
HUS ¥ BECTH CEIbCKOXO035CTBEHHBIE PA0OTHI HA JAHHOM YYacTKe YxKe
OO0JIBIION PUCK OJTHAXKIBI CUIIBHO MOCTPAAATh.

Konebanust ypoBHsI BOABI B peKax BBI3BIBAIOTCS pa3HBIMU 00CTO-
SITEJIbCTBAMHU:

1) nemoBblie siBNEHUS (CM. BBIIIE);

2) pycnoBble ngedopmanuu (pa3MblB OCpEeroBOB M OTIOKEHUS
HAHOCOB Ha IepeKarax, o0pa3oBaHHUs OCTPOBOB, MOOOYHEH, KOC H
Ip.), BBI3BIBAIOIINE TIOHIDKEHHE (HMKE HAHOCOB) MIIU TOBBIIICHUEM
(BBILIE) YPOBHS BOJBI;

3) 3apactanue pycia BOJHON pacTUTEIbHOCTHIO IPY MOBBIILIEHUH
JIHA PEeKU Ha HAHOCaX — YMEHbBIIAET MPOMYCKHYIO CIIOCOOHOCTD pycia
peKH, yBEINYMBAET LIEPOXOBATOCTh 1 BHI3BIBAET IOBBIIIEHNE YPOBHS;

4) BeTpoOBBIE ABJIEHUS (HArOHBI U CTOHBI) BBI3BIBAIOT MOBBIIICHUE
1 TIOHIKEHHE YPOBHS BOJIbI, 0COOCHHO B YCTHEBBIX y4acTKax U 03ep-
HBIX HCTOKAaX PeK;

5) OpuiaMBBl U OTJIMBBI MEPHOAMYECKH H3MEHSIOT TOJIOXKEHHE
YPOBHSI BOJIbI B MOPCKUX YCTBSIX PEK;

6) nesarenbHOCTh 000pOB (00pa3oBaHUE TIOTHH).

Ha paBHMHHBIX peKax BBIACISIOT MEPUOJIbI, 3HAUNTECIBHO Pa3in-
YaroIIUEeCs 10 KoJIeOaHUsIM ypOBHS (YpogeHHbLIL pedictiM) N BOJTHOCTH:
gecenHee Nono60obe, NeMHISL MeJNCeHb, OCEHHUL Nepuoo, 3UMHA Me-
JiCeHb.
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Xapakmepucmuka ypoeeHH020 pexcuma

J1nst XapaKTepUCTHKY PeKUMa YPOBHEH BOJIBI PEKH B KAKOM-JIN00
MYHKTE, 0 JIAaHHBIM HaOJII0IeHUH, Ha YPOBHEBBIX ITOCTaX CTPOSITCS
XPOHOJIOTHYECKHE TpapuKu KoieOaHui (amnaumyovl KoieOaHuil)
CPEeIHUX CYTOYHBIX YPOBHEH 3a OTJENIbHBIC TIEPHO/IbI, KaleHIapHbIe
TOJIbl © MHOTOJIETHHE AaHHbIE (puc. 43). PaBHUHHBIE peKH HMEIOT Ma-
Jble aMIUTHTYAbI KoebaHuil ypoBHs. Ha pekax ¢ TOpHBIM HCTOKOM
MOTYT OBITh 3HAYUTENILHBIE KOJIEOaHHs YPOBHS, OCOOCHHO Ha peKax,
TEKYIIHUX C I0Ta Ha ceBep.

Konebanus ypoBHS BO/IBI, TOBTOPSIOIINECS B TEUEHHE CYTOK, Ha-
3BIBAIOT CYTOYHBIMU KOJICOAHHSIMH.

Jlnst xapakTepuCTUKH YPOBEHHOTO PEeKUMa PeK 3a JUTHTEITbHBIN
PSAI JeT YCTaHABJIMBAIOT XapaKTepHbIE YPOBHH, OCBEIIAIONINE HaH-
0oJiee xapakTepHble MOMEHTHI B )KH3HH pekd. K ancity Takux ypoBHeH
OTHOCATCS: 1) HAaUBBICIINM 3a TOA; 2) HAWHU3IINN JSTHUH U 3UMHHIA;
3) HaUBBICIIMHA BECEHHETO JISI0X0a; 4) HayaJIo JISA0X0/1a; 5) OUHIIIe-
HHE OTO JIbJa; 6) Ha4aJl0 OCCHHETO JICJI0X0/1a; 7) HaJayo JIeA0CTaBa;
8) cpenHUii 32 OTAEIBHBIC CE30HBI TO/IA.
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Puc. 43 I'paduk konebaHus ypOBHS BOJIBI
B p. HHenp y r. Opiu 3a xapakTepHsle rofs! (u3: ['uaponorus cymu, 1976)
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Ha npuBeneHHOM rpadyke MOXKHO BBIICIHTH TEPUOJBI HACTY-
IUICHUW ¥ YPOBHHU BECCHHETO TMOJIOBOIbS, ICTHEW U 3UMHEH MEKCHHU.

Jnst pexk Poccun B OTHOMIEHHM OCOOCHHOCTEW MX YPOBEHHOTO
pexxuma A. B. OrueBckUM ObUTH BBIJICJICHBI CIICAYIONIUE THIIBI: PaB-
HUHHbBIE, 03ePHbIE, 3200JI0UECHHBIC U TOPHBIC PEKH.

Pagnunnvie pexu, cpen KOTOPBIX MOYKHO BBIJCITHUTD: a) PEKH C
BECEHHUM I10JIOBOJILEM M BO3MOKHBIMH 3HAUNTEIIbHBIMH 0 TbEMaMH
OT JIUBHEH — JIMBHEBBIMH MaBOJIKaMu, HaripuMmep Boura y r. Kanunu-
Ha, Oka y r. Opna; 0) peku, Ha KOTOPBIX OTCYTCTBYIOT PE3KHE U 3Ha-
YUTEIbHBIC TI0EMBI JISTOM U OCeHbI0, Harpumep JHenp y r. Kuesa;
B) HIXKHEE TeUEHHE OOJIBIITNX PABHUHHBIX PEK CO CPETHEH BETUUNHOM
BECEHHETO MOJIOBOJIbS ¥ CIUIAXKCHHBIM MEXCHHBIM rpa(uKOM, HAIIPH-
Mmep JloH y . PocToBa; r) npuMOpCcKHe y4acTKH C KOJICOaHUSIMH YPOB-
Hsl, BBI3BAaHHBIMUA HAarOHHBIMU M CTOHHBIMH BETPaMH WU MPHIUBO-
OTJIMBHBIMU siBIICHUsIMH, Hartpumep Jluernp y 1. Xepcona, Ces. J[BuHa.

O3zepnvie pexu. Pexu, bepyiiye Hauaio u3 03ep, CO CriaKeHHBIMH
IOJIOBOJIBSIMU | MTaBOJIKaMu, Harnpumep Boisixos, CBupb, AHrapa.

3abonouennvie pexu. Pexu ¢ MEAJICHHBIM TEYEHUEM, B KOTOPBIX
W3MEHCHUE YPOBHS MPOUCXOAMUT MEJUICHHO U IOCTEIIEHHO, TaK Kak
CTOK BBITIA/IAIOIIUX OCAJIKOB PEryIHPYETCs 3a00JI0YCHHBIME JTOJTNHA-
MU u OacceiiHaMM TaKMX PEK, HAIPUMEP Psil MPUTOKOB B BEPXOBBSIX
ITpunsru.

Topuvie pexu: a) pexu ¢ HeOOMBIIMME OacceifHaMU, C PE3KO BbIpa-
YKEHHBIMHU CYTOYHBIMU KOJIEOAHUSIMH YPOBHEH, C JINBHEBBIMH ITaBOJI-
KaMHu, OepyIIue Hayallo u3 JICAHUKOB WIH BEYHBIX CHET'OB, HAIIPUMED
Tepek; 0) peku, Oepylue HAYaIO HIKE CHErOBOU JIMHUU, C HEOOb-
UMK 0acceifHaMK CO CJTa0OBBIPAKEHHBIMU BECEHHUMH 0 IbEMaMHU
Y KaTacTpo(pUUECKUMU JTUBHEBBIMHU MMABOJKAMH; B 3UMHIOI0 MEXKEHb
MOTYT IiepechixaTh, Hanpumep Katyns, Uemar.

ﬂBH)KeHl/le BOJAbI B p€Kax

JlaMHMHapHoOe U TYpOyJIEeHTHOE JBIKEeHHE )KUJKOCTHU

JIBrKeHne BOABI B peKax MPOUCXOIUT MO/ JeMCTBUEM CHIIBI TH-
KECTH P py HaTMYMU IPOJ0IBHOTO YKIIOHA (puc. 44). Cuiy P MOKHO
Pa3I0kKHUTh Ha JIBE COCTaBIISIIOMNE p U q. CHuila g IepHeHIuKyJIsIpHa K
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MTOBEPXHOCTH JIHA PEKU M YPaBHOBEUIMBAETCS CONMPOTUBIEHUEM 3TOH
noBepxHocTH. Cuna p, HampaBlieHHAs: apaJUIeIbHO JTUHUN TPOI0IIh-
HOTO YKJIOHA, 3aCTaBJIsIeT YaCTHIly BOJbI CKAaThIBATbCS BHMU3 110 Ha-
KJIOHHOH TUIOCKOCTH JIHAa. B yClOBUSAX paBHOMEpPHOrO ABMYKEHUS 3Ta
CWJIa YPaBHOBEIIMBAETCS COPOTUBICHUEM, BO3HUKAIOIINM B IIOTOKE.
Bennunna coctaBisioniei CUibl TSHKECTH (p) 3aBUCHUT OT YKIIOHA pycC-
Ja, a CUJIa CONPOTHUBIIEHUS — OT CTETNEHHU IIEPOXOBATOCTH PyCIa.

g ~-Jp
Puc. 44. Cxema ABM>XKEHHUS BOABI IO HAKJIOHHON OBEPXHOCTH

JIBrxeHne BOIBI B €CTECTBEHHBIX IOTOKAaX HOCHUT JIOBOJIBHO
cIOXHBIN XxapakTep. CyIIeCTBYIOT JIBa Pa3IMYHBIX BUA IBKECHUS
KUAKOCTH, B TOM YWCIIE U BOJBI, — JJAMHHAPHOE M TYpOYyJeHTHOe.
Jlamunaproe osudiceHue — CTPyH BOJIBI B TIOTOKE HE IEPEMEITNBAIOT-
cs1, TedueHue TuiaBHoe. HaOmrogaercs B mupokoM U TITyOOKOM pyciie;
TIPH MYypOYIeHMHOM (8UXpeBOM) O8udICerul CTPYH BOIBI TIePEMEIITH-
BafOTCS OT IOBEPXHOCTH JI0 JTHA.

IIpu OTCYTCTBUM HENOCPEICTBEHHBIX H3MEPEHUN CKOpocTen
CPeIHSSI CKOPOCTD JUIS JKUBOTO CEYCHHS PEKH MOXKET ObITh BBIYHCIIE-
Ha 1o ¢opmy.e lle3n, umeronieit Bu

Vep = CANRI,
rne Vep — cpeaHsisi CKOpocTh OTOKa B M/C; R — THIpaBIUYECKUil pa-
JUYC B METPaXx; [ — YKJIIOH BOJHOI MMOBEPXHOCTH Ha ydacTke peku; C —

CKOPOCTHOHM KOX((HIIMEHT, 3aBUCAIINN OT IEPOXOBATOCTH pycla U
THIPaBINYECKOTO pajgnyca.
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BausiHue epaujeHus1 3emau Ha nonepe4Hoe
YUpPKyASiyuoHHOe meveHue

B pesynbrare mocrosiHHOTO neiicTBus cwuiibl Kopuommca oOpa-
3yeTcsi TOoNepevyHasi MUPKYJSALIUS M Ha TPSMOJHHEHHBIX y4acTKax
PEKH, TIPH KOTOPOH IOBEPXHOCTHBIE CIIOM BOJBI B CeBEpHOM TOITY-
[Iapuyl JBIKYTCS K MPaBOMy Oepery, a IpHIOHHBIE — K JieBoMy. B
KOxHOM TONyImIapuu HampaBlICHWE STHX TEYEHWH SBISETCS ITIPO-
THBOIIOJIOKHBIM. OUEBUIHO, PEKH, ITpoTeKaronie B CeBepHOM IOy~
MIapuy 1oA BIUsHUEM cwibl Kopuommca moaMBIBalOT HpaBblid, a B
OxxHOM — neBwrit Oeper (puc. 45).

B Tex ciywasx, Korja npasblii Oeper peKu BOTHYTHIH, IIPOHCXO-
JIT cIIoKeHne cuiibl Koproinca v eHTpoOeKHON CHITBI ITOTOKA, T. €.
Ha YaCTHILy BOABI Oy/eT JeCTBOBATh PABHOCHCTBYIOMIAS ATUX CHIL

Puc. 45. Cxema BrusiHus BpalleHus: 3eMJIM Ha TEYSHHsI B TIOTOKE
MIPH Pa3HBIX MOJIOKEHUSX pyciia

Cormamenne HampaBleHUs cwibl Kopuonmca U IeHTpOOSKHOMH
CHJIBI Ha 3aKPYTJICHUSAX PEK YCHUIIMBACT IUPKYIISAIUIO, YTO CIOCO0-
CTBYeT 00Jiee NHTEHCHBHOMY pa3MBIBY OCPETOB.
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BodHbulii pexcum pek

B rogoBoM 1ukiie Koje0aHus CTOKa PEK pa3inyaroT CIEAYIOIne
OCHOBHBIE (Da3bl BOJHOTO PEXHUMA: GeceHHee ulu Jemuee noaiosoobe,
JIEMHION0 U 3UMHIOI0 MEJCEHb, OceHHue 00dicoesble nagooku. IIponon-
KHUTEJIBHOCTh M XapaKTepHbIe 0COOEHHOCTH THX (a3 ONpeessioTCs
HW3MEHEHUEM MUTaHUS PEK B TEUEHHUE IoJla, KOTOPOE B CBOIO OUepelb
3aBHUCHUT OT KJIMMAaTHYECKHUX YCIIOBUI PEYHOro Oacceiina.

Becennee nonosoove obpasyercs B pe3yibTaTe TasHUS CHera,
HAKOIIJICHHOTO 3a 3UMy B Oacceiine peku. OHO mpencrasisieT coboit
OCHOBHYIO (ha3y BOIHOIO peXHUMa JUIsl peK NPEUMYILIECTBEHHO CHETo-
BOTO TUNa nuTaHus. s eecenneco nono6oovs BbIAEISIIOT OCHOBHbIE
€ro JIEMEHTHI: Hayayuo (MOJbEM YPOBHS) M KOHEL IOJIOBOIbBS, €T
MIPOIOJKUTEIIEHOCTh, MAaKCUMAIIbHBIN pacxoll, NPOJOLKUTEILHOCTD
[oIbEMa U CIajga 1 00beM CTOKA BOJBI 32 IIOJIOBOJIBE.

Jlemnee non0600be XapakTepHO AJISl PEK MYCCOHHOTO KJIMMATa,
HampuMep Jutst 0acceiiHa p. Amypa.

Jlemnsaa meoicens. Ilocne OKOHYaHUS BECEHHETO IOJOBOIbS Ha
peKax HacTymaeT MEXEeHb, KOTOpasi 3aKaH4YMBAETCA OCEHbIO. B jer-
HIOIO MEKEHb PEKa HAXOJUTCSl B CBOEM KOPEHHOM PYCIIE.

OceHHee M0JI0OBOIbE MOXKET BBI3BIBATHCS JINBHEBBIMH JOXKISIMHU
ocenbto (EBpoma, 3am. Cubups).

Summss medncensb XapaKTEpU3yeTCs MOHMKEHHBIM CTOKOM U Ha
PaBHMHHBIX PEKaxX U COBMAJAET ¢ IEPHOAOM JefocTaBa. B aToT nepu-
0J1 OCHOBHBIM HCTOYHMKOM IMUTAHUSI PEK SIBIJISIOTCS TOA3EMHBIC BOJIBL.
Peka HaxoaurTcst B cBOEM KOPEHHOM PYCJIE MIIM HUXKE €ro.

Jdedopmanusa peyHoro pycjaa

Pycno pexu nox aeicTBueM TEKylIed BOJIbI MOABEPKEHO pas-
JIUYHBIM U3MEHEHUSAM — depopmayusam (pyciosvim npoyeccam). Pexa
MOJKET pa3MbIBaTh Oepera (00KoBast 3po3usi), yIAyOIaTh pycio (Tiry-
OWHHAs HPO3Hs) U 3aNOIHATH PYCIIO MPOIYKTaMH eIy Oeperon
(axxymymsmust HaHOCOB) (puc. 46). CrieZICTBHEM 3TOTO SIBIISIETCS H3-
MEHEeHHe OodYepTaHusi OeperoB, pacIIMpeHHe pycia, W3MEHEHHEe Ha-
MIpaBJICHUS TIOTOKA (Meardpuposariie), TIOSBICHUE TIPOTOK, nepekd-
mos, 0cmpo8os, Koc, nobounell, 2psi0 1 Ap.
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Puc. 46. Cxema nedopmanmii pyciia peKd B IOIICPCIHOM CCUCHHH:
1 —3po3us 6okoBast, 2 — 5po3ust TITyOuHHAs, 3 — AKKyMYJISIIUST GOKOBast

B pekax Bcerma mpoxoJisaT Ooliee MM MEHEe aKTUBHBIC PYCJI0-
Bble mpouecchl. [IpOgayKThl 3pO3UHU MEPEHOCATCS U3 30H IPO3UU B
30HBI AKKYMYJISIIIMN. Bosiee KpyIHbIe YacTHIIbI OTIararoTcs B pyciax,
a B3BEUICHHBIC ITOCTYMAIOT BO BPEMsI Pa3JIMBOB M MIABOJIKOB Ha ITOMMY.

B xonme mepeotnoxkeHNUI HAHOCOB BO3HHKAIOT Mopdosormye-
CKHe 00pa30BaHMs TPEX THUIIOB:

1) muxpogpopmor — HEOONBIINE TIECUAHBIC TPSIIBI, HECOM3MEPH-
MBbI€ C pazMepamu pycia, ux JeopMaruy 3aBHCAT OT pacxojia J0H-
HBIX HaHOCOB. OHU OTIPEJICTISIOT CTENEHb MEPOXOBATOCTH JHA PEKH;

2) me3oopmbl  TIPEACTABISIOT COOOW KPYIHBIC €IWHUYIHBIC
TecyaHble TPSJIbI, JBU-KYIIUECS 10 PYCIy W ONPENENSIONIHe ero
MOpdoJIoruIeckoe cTpoeHne. Pa3mepsl Tpsili COM3BMEPUMBI C pazMe-
pamu pyciia, Ipd U3MEHEHHH CKOPOCTEH COXPAHSIOT WM YaCTUYHO
BUJIOU3MEHSIFOT CBOU (DPOPMBI;

3) maxkpogopmer — MopdoIoTHIECKHEe 00pa30BaHMs, BKIIOUAL0-
IIMe U PyclIo U oMY (pedHast H3Iy4rHa, CHCTEMa MIPOTOKOB H TIp.),
OTIPE/IETISTIONINE BECh PYCIIOBOM MPOIIECC.

Haubonpmuii mpakTH4eckuii HHTEpeC MPEACTaBIISET U3ydeHHe
MakpohopM pyCIIOBOTO TpoIecca, Tak Kak uX aedopMaruu orpe-
JENAI0T cO00M 1 00IIHe U3MEHEHHSI PEUHBIX PyCell U IMOIM.
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PeuyHble pycCjia 1 X IIJIAHOBBIE€ OYe€pPTAHUA

Pycnom peku Ha3bIBaeTcs 4acTh JOJHMHBI, 110 KOTOPOH oOCy-
LIECTBIICTCSI peyHOl CTOK. Pa3smeps! u opma pycia MeHSIOTCS 1O
JUIMHE PEKH B 3aBUCHMOCTH OT MEPUOJUUECKOI0 U3MEHEHHS €€ BOJI0-
HOCHOCTH, CTPOCHUS PEYHON JONHMHBI U PU3UUECKUX CBOHCTB IOPO/,
CJIaraloLIMX pycio.

Puc. 47. Beper pycna peku (TooTHi, KpyTOi U OOPBIBHCTHIN)

Haubonee rimy0Ookast yacTh JTHAa JIOJUHBI, 10 KOTOPOH MPOXOUT
CTOK B MEPUOJ HU3KUX BOJl, HOCUT Ha3BAHHUE KOPEHHO20 (MeIHCEeHHO-
20) pycna. YacTh A0NWHBI, 3aKMBaecMast BBICOKUMH PEYHBIMU BOJaMHU
B MIEPUO/] TasHUSI CHETOB MJIM BBINAACHUS HHTCHCUBHBIX JJOXK/IEH, Ha-
3BIBACTCS nOUMEHHbIM pyciom. KopeHHoe pycio oTaemsieTcs OT Moi-
MeHHOro OpoBKoit Oepera (puc. 47). [Ipoduib 1HA peku MOKET ObITh
nosioruM (a,6<45°), kpyTeiM (6,e >45°) u OOpBIBUCTHIM (2,0 OKOJIO
90°) (puc. 47). I'opHble MOpPOABI ClIa00 Pa3MbIBAEMbIC COCTABIISIOT
KOPEHHOH Oeper pekH, HAaHOCHI PBIXJIBIX NOPOA (OTIOKEHHS B3BECeH)
00pa3yroT auTloBUaJIbHBIC Oepera.

B nonepeunom ceuenunn Oepera peku (puc. 48 5) MoryT ObITh
CUMMETPUYHBIMU KOPBITOOOpa3HbIMH (&), MPaBUILHBIMH (6), aCUM-
METPUYHBIMU (6) U CIIOKHBIMH (2).

Pycno paBHUHHOHN peKH B IUIaHE UMEET, KaK IPaBUIIO, U3BUIIM-
cTyio (GopMy — B BHJE TaK Ha3bIBAEMbIX MeanOp (MeanHOpuposanue
pyveaa) (o1 Ha3Bauus p. Meanap B Typuun).

PaccmoTpum paznuuHbie BUAB TepeOpMUPOBaHHS MEAHIP:

1. Oepanuuennoe meanopuposanue (puc.494) Bbipaxkaercs B
MOSIBIICHNH CJa00BBIPAKCHHBIX W3BHJIMH pycCia B YCJIOBHUSIX CTeC-
HEHHsI pycia TPYAHO pa3MbIBA€MbIMH TPYHTaAaMH WM JPEBHUMH,
yCTOMUMBBIMU OeperoBbiMu BanaMu. 2. C60000HOe Meanopuposa-
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Hue (puc. 495) 0ObIYHO pa3BUBAETCS B LIMPOKHUX PEYHBIX JOJIMHAX,
CKJIOHBI KOTOPBIX HE IPEMATCTBYIOT CBOOOJHOMY MEPEMEIIEHHUIO pyC-
na pexu. 3. Hezasepuiennoe meanopuposanue (puc. 49B) sBisetcs
Pa3HOBUAHOCTHIO CBOOOZAHOTO MEAHAPUPOBAHMS U XapaKTepU3yeTCs
HaJIMYUEM CIIPSMIIAIONIET0 TOTOKAa HAa U3TyYHMHaX, HE JOCTUTILHUX CO-
CTOSIHUS TETIIH.

Puc. 48 A — monepedHsIii IpOQIITE KOPEHHOTO PyCIa.
1— nHO pycna, 2 — mmpuHa pycna, 3 — ype3 BoIbl, 4 — IITyOnHa peKH,
5 — OpoBka bOepera, 6 — BeicOTa Oepera, 7 — OeperoBoii Ba;
b — nomepedHsIil MpoQUITb PeKH: @ — CHMMETPHYHBIH,
6 — HeCUMMETPHUYHBIH, 6 — HOPMAaJIBHBIH U & — HETIPaBUIIHHBII
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HesaBepiienHoe MeanapupoBanrie 0ObIYHO BO3HHKAET HA PEKax
C HU3KUMH JIETKO pa3MbIBa€MbIMH IIOMMaMH 1 OOJIBIIMMH TITyOnHaAMU
MX 3aTOIUIEHUSI.
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Puc. 49. Bunsl MeanipupoBanusi: A — orpaHU4eHHOE MEaHIPUPOBAHUE,
b — cBoGonHOE, B — HEe3aBepiIeHHOE MeaHpUPOBaHHE

Pesynprarom He3aBepIIEHHOTO MEaHIPHUPOBAHUS MOXKET OBITH
o0pa3zoBaHue 3aTOHOB, KOC U crapull. B nemprax pex obpasyrorcs
TJIaBHBIE pyCia U IPOTOKH.

IlepeKaThl U 1J1€ChbI

[lepexatsl u niecwvl, Kak ¥ U3TYIHHBI (MEaHJIPHI), — TUITUYHbIE
hopmbl Me3openbeda paBHUHHON peku. [lepexamsl 00pa3yroTCs Ha
ydacTKax IepexoJa OJHOTO 3aKpyIJIEHUs HU3JIy4MHbI B Ipyroil. Pas-
HOCTb B CKOPOCTSIX MOTOKA TI0 MOTIEPEYHOMY IPOIITIO PEKH Ha 3TUX
Y4acTKaX BbI3bIBAET OTJIOKEHUS BJIEKOMBIX YAaCTHUI[ I1€CKA U TJIMHBIL.
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Ha nHe oOpasyroTcst Gonee uiau MeHee KOChle TPUBBI, TTOJIOTHE MPO-
THUB TEUEHUS U KpyThle 1o TeueHuto (puc. 50). OOpa3oBaBIuuii Bad U3
TBEP/IbIX YACTHI] BBI3bIBAET MIOJJbEM YPOBHSI BOJIBI BBIIIE, B U3ITyUHHE,
U 9TOT Oosiee TyOOKHH y4acTOK PEKH Has3bIBaeTcsl niecom. Takum
00pazoM, pyclo paBHHHHOW PEKH TpEACTaBlsieT coOoi uepenoBa-
HUE TJIECOB U MepeKaToB. | puBbI epekaToB, 0OBIYHO HE eANHUYHBIE,
(hopMHPYIOTCSI B MEKEHHBIH MEPHOA C BOSHUKHOBEHHUEM TaK Ha3bl-
BaeMbIX «3a00€B» — CKOIJICHUH HanOosee TSHKENbIX YaCTHIL HAHOCOB
(>KumIIBL, 3aCTPYTH, TPSIIBL, OCEPEIKH, TOOOUHH, Kockl). Ha BeprmmHax
rpsa o0pasyrorcest BogoBOpoThl. OOpa3oBaHHE IPsili MOXKET BBI3bIBATH-
Csl U TBEPJBIMM YCTYNIaMU KOPEHHOTO JHA, MPUKPHITHIMU CBEPXY Ha-
Hocamu (MakkoBees, Yanos, 1986).

Puc. 50. Cxema nepekara:
a — 1aH, 6 — IPOROIBHEIN podte o dapsartepy: / — BepXHssI Koca,
2 — HIDKHAS KOCa, 3— BEpXHsIs IUIeCOBas JIOLIMHA, 4 — HIDKHSS [1eCoBas JIOLIHHA,
5 — cenyoBMHA, 6 — HATIOPHEIH CKaT, 7 — MoBajbe, 8§ — rpedeHs, 9 — dapaarep,
10 — m300atsl, /1 — KOPBITO IepeKara

B kaxioMm mepekare paziHyaroT CIeIyONIHe OCHOBHBIC YacTH:

1) kopvimo nepexama —HaubosIe€ TOHWKEHHAS YaCTh CEJNIOBHHBI, 00-

pa30BaHHOH HaHOCAMHU, 2) epebernb — HanboJiee BO3BBIIICHHAS JacTh

CEIUIOBUHEI, 3) sepxuuii nobouens (koca) u 4) nudxcrnuil nodouens —
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pacrojararTcsi BJIOJb BBIMYKIOro Oepera COOTBETCTBEHHO BBIIIEC U
HUXKE KOpPBITa NepeKara, 5) gepxusaa niecosas aowuna n 6) HuxiCHAA
niecosas nowura — TIyO0OKue Yy4acTKU pyclla PeKH, OHM pa3o0iie-
HBI JPYT OT APYra HAHOCHBIM BaJIOM, JIEXKAIMM HECKOJIBKO HAUCKOCH
pycna, 7) manopmuwlil, WA @epXHUN, cKam — CKaT CEUIOBHHBI, 00pa-
IICHHBIN K BEpXHEH IJICCOBOM JIONUHE, 8) MOBaJIbE — HU30Basl YacTh
ce/NIOBHHEI (00JIee KpyTasi, 4eM BEpXHHUU CKaT), OOpalleHHas: B CTO-
POHY HUKHEH IJIECOBOM JIOLIKHBI.

B mMecrax miaBHOro neperuda pycia pekud MHoraa o0pasyroTces
IIJIOCKUE BO3BBILICHUS IHA — Nepesabl.

B cymoxoHOM peke JHHUS, COSIUHSIONIAS CaMble TITyOOKHE TOY-
KH JIHA PEKU 110 e¢ JIJINHE, Ha3bIBaeTcs (hapeamepom. Ha yyactkax o0-
pa30BaHUs MEPEKATOB U MEPEBAIOB JUIsl 00SCIIEYCHUS MPOXOAUMOCTH
CYJIOB TIPOU3BOJIAT THOYTITyOUTEIbHBIC Pa0OThl. ECTECTBEHHBIM ITyTeM
BBICOTA U IIIMPUHA [IEPEKATOB U IIEPEBATIOB U3MEHSIOTCS C U3MEHEHHUEM
BOJHOCTH PEK IO r0JIaM U COOTBETCTBEHHO CKOPOCTEN TEUEHHUSI.

CesieBble MOTOKHU

Cenb — CTpEMHUTENbHBIN TOTOK OOJIBIION Pa3pyIIUTEIbHON CHIIBI,
COCTOSIIMA M3 CMECH BOJBI U PBHIXJIO00JIOMOYHBIX TOPOJI, BHE3AITHO
BO3HHUKAIOIINHA B OacceiiHax HEOOJBIIMX TOPHBIX PEK B Pe3yibTaTe
WHTEHCUBHBIX J0KCH MM OypHOTO TasHUsI CHETa, a TAKXKE MPOPbIBa
3aBaJIOB U MOPEH.

JIBuKeHHe ceneBOro MoToKa MPOUCXOAMWT B BUAE NEPHOAMYE-
CKHX BOJIH, BBI3BAHHBIX MPOPBIBAMH 3aTOPOB, BOSHUKAIOIINX B Y3KHX
1 U3BMWIIMCTBIX PycCliax rOpHBIX pek. O0pa3zoBaHue 3aTOPOB IPOUCXO-
JUT B Pe3yJIbTaTe HATPOMOKACHUS NIEPEABUTaEMBIX IOTOKOM KaMHEH
B MECTax KPYTBIX [TOBOPOTOB PEKU MJIM OEpETOBBIX OIMOJ3HEH U 00-
pyLEHUs. CKIOHOB. [lepHou4HOCTD JABMXKEHUS CEJsl TaKXKE MOMKET
OBITH BBI3BaHA HEPABHOMEPHOCTHIO BO BPEMEHHU BBINAJCHUS JOXKIS
0 IUIOIIAAN BOJIOCOOpa MM Pa3IMYHBIM BpEeMEHEM J00eraHusi mo-
TOKa C OTJENbHBIX YacTell BogocOopa.

Jly11 BOSHMKHOBEHUS CEJsl HEOOXOAMMBI CIICAYIOIIUE YCIOBHUS:
Hamure cnabo3aKperuieHHOTO MaTephala, W3 KOTOporo o0pasy-
eTcs TPsI3eKaMEHHBIN MOTOK (CKOIMJICHUSI 0OJOMOYHOTO MaTepuaia,
BaJyHOB, TaJbKH, [I€CKa, TJIMHBI), B CEJICHOCHOW NTOJMHE W Ha MpH-

182



JIETAIOMINX K HEH CKJIOHAX; MOSBICHHE CHIIbI, CIOCOOHOIN MPUBECTH
9Ty Maccy MaTepuaia B ABIKeHHE. Takoi CHIloi u sBiseTcst OBICTPO
JBIKYIIAKUCA MOTOK, BOSHUKAIOLUN B Pe3yJbTaTe BbINAJACHUS JIUB-
Hell, nHorAa OypHOTrO TasHUs CHera W Jibja, a MHOTAA BCIEACTBHE
IIPOPBIBA €CTECTBEHHBIX WM UCKYCCTBEHHBIX 3aIPYA.

C Touku 3peHHs cOoCTaBa CEJIEBOM Macchl BCE CEJEBHIE IOTO-
KM MOAPA3JENAI0T Ha TPU KaTerOpUU: IpsA3eBble (TycTas MecdaHo-
TIIMHKCTAs Macca), rps3eKaMeHHble (IIECOK, UII, JIECC, a TAKKE BICKO-
MbI€ KpPYIIHbIE HAHOCHI — TajbKa, MEJIKHEe KaMHU) U BOJHOKAMEHHBIE
(mpeobnananueM Oosiee KPYIHBIX KamHeit). CeneBble MOTOKH HAOIIO-
JAI0TCA B TOPHBIX paiioHaxX. YacTele ceau XapakTEpHbL JJIs MalblX
peK — IPUTOKOB 03. balikai, 1 npuTokos p. Tepek.

KusHsb pek

Peka kak odHas IKocucmema

B skonorudeckomM OTHOIICHUH peKa, O0IbINas U MaJiasi, IBISCTCS
cpenoil oOuTaHUs /ISl IPECHOBOJHBIX OpraHu3MoB. [lo aTomy mpu-
3HAKy peKa MMeeT OOJbIIoN HAOOop reorpad@UyecKux, THIPOIOTHYC-
CKHUX, CPE/IOBBIX A0MOTHYECKAX M OMOTHUYECKUX (PaKTOPOB, OMpee-
JISTFOIIMX Pa3BUTHE )KU3HH B PEKE Ha BCEM €€ MPOTHKEHUH OT HCTOKa,
B TOM YHCJIE OT «MEPTBOBOIHOTO» JICJTHUKOBOTO, CHEKHOTO WIJTH POJI-
HUKOBOTO JI0 HACBIIIICHHOTO JKU3HBIO YCThSL.

K reorpaduyecknm He3aBUCHMBIM (DaKTOpaM OTHOCSTCS JACHUCTBY-
IOIIHE Ha PYCIIO peku cuitbl Kopronuca, pacnonoxenue 6acceiina (-
poTa, I0JIT0Ta), TUIOIIA Ik BOJ0cOOpa WM PEeUHOro OacceiiHa, XxapakTep
JONUHBI (TT0KMa, KOPEHHOE — MEKEHHOE PYCJIo), JaHAmadT (TOpHBIH,
PaBHHUHHBIN, OOJIOTHBIN, CTEITHOM, ITyCTHIHHBIN ), IUTAHUE PEK, TPYHTHI,
BBICTHJIAIOIIHE JTHO PEKU, THIT peKH (OOJIOTHBIN, O3€PHBIH, TOPHBIN) H
4acTh PeKH (BEpXHEEe TeUeHHe, CpeIHee, HikHee). K ruaponornueckium
XapaKTePUCTUKAM OTHOCUTCS YPOBEHHBIN PEXKHM, TUHAMUYCCKHUE TIPO-
LIECCHI, CKOPOCTh TCUCHHUS, PEYHBIC HAHOCHI, THIPOXUMHUYCCKUI PEKUM.
K cpenoBbIM XapakTepUCTHKaM MOXKHO OTHECTH JIOKAJIbHBIC TeMIlepa-
TYpbI, MUHEPAJIBHBIN U Ta30BBIH COCTaB BOJ], MyTHOCTh-IIPO3PAYHOCTb
BOJIbI, TMHAMUKA BOJ, ITyOmHa. K OMOTHYECKMM XapaKTepHUCTHKAM
CJIEAyeT OTHECTH CJIOHOCTh CO00IIecTBa (YCIIOKHEHHE OT MPOCTHIX
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JIMHEHHBIX CBSI3€H B PUTPAIIHU JI0 CIIOKHBIX, CTPYKTYPHUPOBaHHBIX B MO-
TaMaJu), TUII Coo0IIecTBa (aBTOTPOHOE, reTepoTpOQHOE), TOKaTbHAS
TpoHOCTH (0IMT0-Me30-eBTPO(HOCTE), 3apacTaeMocTh pycia (pas-
BUTHE PUNAJIH), NETPUT (UICTOUHHMKH), aBTOXTOHHOE WM AIIOXTOHHOE
OpPraHUYECcKOe BEIECTBO, B TOM YHCJIE 3arps3HSIOILEE.

[To 3KOJOTrO-rHUIPONOTHYECKUM XapaKTePUCTUKAM BCE TEKydue
BOJIBI MPHHATO OENUTHh HA pumpais U nomamais. K putpanu vamie
BCET0 OTHOCST MPUMBIKAIOUIYIO K POIHHUKY (MCTOKY) BEPXHIOIO YacThb
BOJIOTOKA ¢ KAMEHHMCTBIM HJIM TPAaBUIHO-TaJICYHBIM TPYHTOM, BBICO-
KOH CKOPOCTBIO T€UEHUsI, HACHILICHHOW KUCIOPOAOM BOJIOH M aMILITH-
TyZnoi cpeaHeMmecauHslx Temmneparyp ao 20°. K motamanu oTHOCST
MPUMBIKAIOLIYIO0 K PUTPAIM HIDKHIOIO YacTh BOJOTOKA C MECYAHBIM,
3aWJICHHBIM WJIM WINCTBIM IPYHTOM, CPAaBHUTEIHHO HEOOJBILION CKO-
POCTBIO TE€UEHUSI, aMILTUTYI0M CPEAHEMECSYHBIX TEMIIEPATyp BbIIIE
20° (B TpOMHKaXx C JIETHUM MaKCUMyMOM CpEIHEMECSIYHOM TeMmepa-
Typsl BbilIe 20°) U ¢ YaCTBIMU MPOSIBICHUSMH Ae(DUIUTA-KHUCIOPOAA.

WHorna anst TOpHO-AONMHHBIX PEK BBILIE PUTPAIU BBIACISIOT
POIHHK 1 00J1aCTh POJHUKOBOTO PY4bsl, HA3bIBAEMbIE COOTBETCTBEHHO
9VKPEHANbIo N 2uNOoKpenanvio. B cBOI0 ouepeb puTpaib U oTaMallb
MOTYT pa3/eiiTh Ha YacTH, KaXK/Jasi U3 KOTOPBIX COOTBETCTBYET OIpe-
JeTICHHBIM Y4acTKaM peK, K KOTOPBIM MPUYPOYEHO MECTOOOMTaHHE
OTPEJICTICHHBIX TPYIII PhIO: snupumpans (BEpXHUHA ghopenesolil y4a-
CTOK), Memapumpais (HWKHUH ¢hopenegulil yIACTOK), cUNOpUmpais
(xapuycoeviii yaacTok); snunomamans (HAIUMOGbLI YIACTOK), Mema-
nomamans (Jleweswlll y4acToK) U 2Unonomamais (eputogulil y4acTok).
Taxkoe pa3neneHue Ha y4acTKH XOPOLIO COTJIACYETCS K C COCTaBOM Be-
OYIIUX OCHTOCHBIX OPraHW3MOB (JINUMHKU HACEKOMBIX, MOJUTIOCKH).
BaxxHo, 4TO rpaHHILBl MEXKIY PUTPAIBIO M MOTaMajbio 3aBUCST OT
KJIMMaTa PEeruoHa U JieXxar HaJ YPOBHEM MOPS TEM BBILIE, YeM HUXKE
pacmnonoxena reorpagudeckas mupora mectHoctu (boratos, 1994).

o ¢pu3uKO-XUMHYECKHM OCOOCHHOCTSIM BOJIbI PEKH JIEJISAT Ha BO-
JIOTOKU ¢ Oenol, cBerion u yepHou Bojoii ([aiiciep, 1988). Pexu ¢
0eJoi BOJOH, K KOTOPBIM, HalpuMep, OTHOCATCST AMazoHka, Maneii-
pa, [lypyc, MekoHr u ap., reosiorudaecky Haubosnee Monosie. Bona B
HUX CHJIBHO MYTHasl, IO9TOMY (PUTOIJIAHKTOH M BOJHBIE PACTCHUS B
pyciie NpakTHYECKH HE Pa3BUTHI.
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«CBetnble» pekH, K KOTOPbIM, HalpUMep, OTHOCATCS pp. AMyp,
Cenenra, Ypan reonoruuecku Oonee apeBHue. B meprnon maBoakoB
PYCIIO B TaKuX peKax M3MeHsiercs c¢i1abo. Boja B HUX OTHOCUTEIBHO
MIpo3payvHasi, YTO JaeT BO3MOKHOCTb Pa3BUBATHCS BOJHON PACTUTEb-
HOCTH, XOTS «IUIaBY4HE JIyTa» 3/1eCh OTCYTCTBYIOT, OUEBHMIHO H3-3a
HeJ0CTaTKa MUTATEeNbHBIX 3JIEMEHTOB.

«YepHble» peKH OTJIMYAIOTCS BBICOKMM COJEpKaHHEM B BOJE
TYMUHOBBIX KHCIJIOT, YTO MPUBOAUT K CHJIBHOMY IOTJIOIICHHIO CBe-
Ta. Hammpumep, B caMoil KpynHOM «uepHO» pexe Mupa Puy-Herpy
(7eBBIi MPUTOK AMA30HKH) Ha TIyOMHY | M IpoOHHUKaeT Toiabko 1%
CBETa, IPU 3TOM 00IIas TTyOrHa PEKH B HU30BBSAX COCTABISIET 45 M.
B «uepHbIX» pexax Mano cojieid W kuciopona, pH Boxbl 0ObIYHO
MEHBIIIE 5 1 MecTaMH JIoCTHUraet 3,8, a B UepHbIX NpuTokax p. Konro
u B pexkax Manaiizun pH Bonel nocturaer 3,6. B Takux ycioBusix He
MOTYT CYIIECTBOBaTh PACTEHUs, a MO CPAaBHEHMIO C APYTUMH peKa-
MH MHpPa — 3/16Ch CPaBHUTEJILHO O€THbII KUBOTHBIN Mup. [logoOnbIe
pexu umerotes B 3ananHoit Cubupu.

OcHOBHble epynnsl peyHsvIX OpcaHuU3mMoe

Hacenenue pek xapakrepusyeTcs 3HAYUTEIbHBIM BHJIOBBIM Pa3-
HOOOpa3ueM, YTO CBS3aHO C BBICOKHM pazHOOOpa3HeM peuHbIX OHO-
TOIOB. M3 OTAETBHBIX SKOJOTHYECKUX IPYNITUPOBOK 3HAYUTEIHHOTO
o0MIMs B peKax JOCTUTAIOT MIAHKMOH, Oenmoc U HeKmoH, cladee
npeacTaBieH nepugumon (oOpactaTenu), a HeUcmoH W NIeUCHOH
BCJIEJICTBHE TypOYJIIEHTHOTO JBMKEHHS BOJBI OYTH IOJHOCTBIO OT-
CYTCTBYIOT (MOTYT OOMTATh B 3aJIUBaX M B 3apPOCIISIX PUIIAIIN).

B cucremarnueckoM OTHOIICHUH B peKaxX OOUTAIOT MPAaKTHUECKU
BCE T€ K€ TPYIIBI OPTaHU3MOB, YTO M B 03epax. OTINYHs CBOISAT-
sl K COCTaBy COOOIIECTB IUNIAHKTOHA M OEHTOCA, a U TO B OCHOBHOM
JUIsl y4acTKOB OBICTPOTO TeueHus, purpaiu. Kak u B Apyrux Tumax
BOJIOEMOB 3€MHOTO IIapa, Bce HAaCEIeHUE PeK JCIUTCS Ha oOUTaTe-
Jie BOAHOM Tonum (MpeACcTaBUTECH nIaHKMOHA U HeKMOHA) U THA
(nmpencraButeneit benmoca).

[I1aHKTOH peK, WIH HOMAMONIAHKMOH (PeoniaHKmon), Xapax-
TEpU3YeTCsl TeTEPOreHHOCTHIO MTPOUCXOXKICHHS, TaK Kak o0pa3yercs
3a CYeT aBTOXTOHHBIX (MECTHBIX) U QJLIOXTOHHBIX (IIPHUBHECEHHBIX )
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9JIEMEHTOB. AJUIOXTOHHBIM MJIAHKTOH, BEBIHOCUMBIN B PEKY U3 CTOS-
YHX BOJIOEMOB, ITOMajiast B HOBBIC YCIOBHS, MEHSIET CBOW 001HK. OqHH
MPECTABUTENH TUIAHKTOHA CTOSYHUX BOX (IUMHONIAHKIMOH), OKa3aB-
LIMCh B peKe, OBICTPO OTMUPAIOT, IPYTUE MPOSBISIIOT OONBLIYIO TIPH-
CIOCOOJICHHOCTh, TaK YTO B PE3YJbTaTe COOTHOLICHHE OTAEIBbHBIX
IpyMI B COOCTBEHHO PEOIUIAHKTOHE MPHOOPETaeT XapaKTepHbIE Yep-
TBI, XOTSl B MOTAaMOIUIAHKTOHE KaKHUX-TH0O crenuduueckux ¢Gopm
HeT. PeuHoll TIAHKTOH B pyclie peKu He 00pa3zyeT CTalMOHApHBIX
cO00IIECTB, M TOJBKO B 3apOCIISIX PUMATH M B 3aJIMBaX-3aTOHax (op-
MHUPYIOTCSI OTHOCUTENILHO ITOCTOSTHHBIE COO0IIECTBA, OIM3KHE TUMHO-
IUTAHKTOHY H 3apOCIIeBOMY KOMIUIEKCY THAPOOHOHTOB. PeuHoii moTok
HECEeT OpraHo-MHUHEpaJbHbIE YaCTHLIbI U JIETPUT, KUBBIE U MEPTBBIC
Opranu3Msl. B coBokynHOCTH — cecmon. B3BelleHHbIE B BOJIE OPraHo-
MUHEpalbHbIE YaCTHLBI — aOUOCECMOH; MEPTBbIE OPraHU3MBbl U Jie-
TPUT — MPUNIMOH; JKABbIE OPTaHU3MBI — NIAHKINOH.

BunoBoe pa3HooOpasue peoriaHKTOHa OOBIYHO BO3pAacTaeT ¢
MIPOABMKEHUEM OT UCTOKOB K YCTBIO PEKH, 0COOEHHO €CJIM peKa MuTa-
eTcsl JISTHUKOBBIMH, OOJIOTHBIMH WJIM POJHUKOBBIMU BoJgaMu. B aTux
CllyyasiX B ICTOKE OHA MPAKTUYECKH JUIIEHa (PUTO- U 300IIAHKTOHA,
a B TOJIIE BOABI IPUCYTCTBYET TONBKO Oaxmepuoniankmon. C mpo-
JBIDKEHHEM K YCTBIO PEKH U 00pa30BaHHEM MPHIATOUYHBIX BOJIOEMOB,
B KOTOPBIX pa3BUBAIOTCS MJIAHKTOHHBIE BOJIOPOCIIN U JKUBOTHEBIE, PEO-
IUTAHKTOH 000TranaeTcsl.

B ¢umonnankmone BcTpeuaroTcsi Bce IpyIIbl BOAOpPOCHIE, HO
pasHooOpas3ue MX MU3MEHSETCS Ha KaXIOM reorpaMuecKkoM H KO-
JIOTHYECKOM y4acTKe B CBS3M C THAPOJMHAMUYECKAM (PAKTOPOM HITH
(U3NKOXMMHUYECKHMHU CBOWCTBAMHU BOJABI OCOOCHHO B YCIIOBHUSIX 3a-
rpsizHeHus. B Gosiee 4MCTBIX M TEKy4HX BOJax MpeoliagaroT 1uato-
MOBEBIE U 3eJIeHbIe BOJOPOCIH. B Gosiee CIOKOWHBIX M 3arps3HEHHBIX
(eBTpOMPOBAHHBIX) BOJAX JOMHUHHUPYIOT CHHE3EJICHBIE U IBIJICHO-
Bble. J[MaTOMOBBIX OOJNBIIE B CEBEPHBIX PEKaX, 3€JEHBIX U CHHE3ele-
HBIX — B I0’KHBIX, 3MMOI pOJIb AMATOMOBBIX IO CPABHEHUIO C 3€JIEHBI-
MU ¥ CHHE3€JIEHBIMH BBIIIIE, YEM JIETOM.

B cocTaBe 300m1aHKTOHa PEK MOYKHO BCTPETUTH BCE MPECHOBOI-
HBIE BH[BI, OTHAKO KOMILJIEKCHI 300IJIAHKTEPOB TaK Ke, Kak U B (puTo-
IUIAHKTOHE, MEHSIOTCS 0 MPOAOJIBHOMY MPO(UII0 PEKH U B CBA3H C
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NPUPOIHBIM Ka4eCTBOM BOJIbI MJIM B YCIIOBHSIX 3arpsisHeHus. B Oonee
3arpsi3HEHHBIX OPraHMYECKMMH CTOKAMU BOJIaX MPeodIa atoT HHPY30-
pun. B Gonee YMCTBIX M XOJOAHBIX BOJAX JOMHHHUPYIOT BECIOHOTHE
paxooOpasnbie (Copepoda) u xomospatku (Rotatoria). B nernem nnas-
KTOHE MoTamaju MOryT npeobnanate BerBuctoychie (Cladocera). B
COCTaBE PEYHOIO IUIAHKTOHA, KPOME YUCTO IUIAHKTOHHBIX KUBOTHBIX
(eononnanxkmon), MOTYT BPEMEHHO HAXOAUTHCSI OEHTOCHBIEC OPraHU3MbI
(peocupmom), KOTOPBIX PUHATO Pa3CIATh Ha TACCUBHO BHIMBIBACMBIX
TEYCHHEM U3 TPYHTa (96CUpmon: TMYMHKH HACEKOBBIX) M aKTUBHO IO~
HUMAIOIIMXCS B TOJILY BOABI (9KOHOCUPMOH: KyMOBBIE padku). CBs-
3aHHBII C IOBEMOM JJOHHBIX )KUBOTHBIX MPOIECC UX MEPEMEIICHHUS B
PEYHOM TIOTOKE BHM3 IO TEUCHHUIO HA3bIBACTCS Opumom Ui OeHTo-
crokoM. Ecii B ipudTe y4acTBYIOT OpraHu3Mbl 9BCUPTOHA, TO TaKOM
CHOC Ha3bIBAIOT MIACCUBHBIM, a €CJIM SKOHOCHPTOHA — TO aKTUBHBIM. B
peKax Hapsiay ¢ TOJIOIIAHKTOHOM M PEOCUPTOHOM MOJKET HaOII0AaThCs
MHTCHCHBHBI CHOC Ha3€MHBIX OCCIIO3BOHOYHBIX, UTPAFOLINX BAKHYIO
POJb B MUTaHUM MHOTHX LEHHBIX BUIOB pbi0 (boratos, 1994).

Peunoii GeHtoc, Kak M O3€pHBIA, — COBOKYIHOCTh OPraHHU3MOB
OOUTAIONIMX HA JHE PEKH, Ha MOBEPXHOCTH (9nubenmoc, snugayHa)
WA B TOJINE TpyHTa (3HO0Oenmoc, ungayna). Pactenus (puroden-
TOC) MPEICTaBJICHBI ABYMSI SKOJOTMYECKUMHU TPYIIIAMU — MUKPOGDU-
mobenmoc (amproduopa) U maxpoghumobenmoc (YKOPEHSIIOIUECS
MakpoduThl). B crcTemMariyeckoM OTHOLICHHH PEYHOI (HUTOOSHTOC
TOT K€, YTO M B 03epax, HO pa3BUBAETCs ropaszao ciadee M3-3a Teue-
HHS U B OCHOBHOM Ha Y4YacTKax PeK C 3aMeUICHHBIM BOJIOOOMEHHOM:
y Oepera (punasiv), B 3a7MBaX-3aTOHAX U HA 3aKOCbAX (MEXKILY KOCOU U
Oeperom). ['myOuHa pacrpocTpaHeHusl, HAIPUMED, PIIECTOB M XapOBbIX,
OTIPEJISIIICTCS OCBEIICHHOCThIO JHA. baktepuu (6axmepuodenmoc) B
peKe MpeACTaBIeHbl OUTH UCKITIOYUTENIHHO adpOOHONH MUKPODIOpOH.
JKuBoTHBII OeHTOC (3000eHmOC) IPENCTABIEH ABYMS DKOJIOTHYECKUMH
rpyImnaMu — MUKp03000eHTOC (IpocTeiiire) 1 Makpo3000eHToc (Yep-
BU, JITYMHKH HACEKOMBIX, MOJUTFOCKH, pakooOpasHbie). PasmepHsiii co-
CTaB TOT K€, UTO M 03epHOr0 OeHToca (cM. pazzaen «Ku3Hb ozepay).

OpraHu3Mbl, CIOCOOHBIE TIPUKPETUISATHCS K TOIBOTHBIM €CTECTBCH-
HBIM M HCKYCCTBEHHBIM CYOCTpaTaM C MOMOIIBIO MOAOLIBEI (2Uopbl),
BCEM TeNoM (2yOKu, MuiaHKu), OUCCYCOBBIX HUTEH (OpeticceHsl), CTe-
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Oenbka (mpocreiinme), Horu (Korogpamiit), TOMHUKOB (pyueiHuKy, Xu-
POHOMUOBL) COCTABIISIIOT COOOIIECTBO nepughumona. [lpukperieHHbIC
OpraHM3MBl, MPEXKIE BCETO MOJUTIOCKU-IPEHCCEHBI, 00Pa3yloT CKOILIe-
HUSL — Opy3bl, CO3JIAIOIINE CBOCOOPA3HBI OMOIIEHO3, B COCTABE KOTOPOTO
MOKET OBITb MHOTO CBOOOTHOKHBYIIMX OPTaHU3MOB, HAXOSIIHMX YOe-
KHIIIE MKy 0COOSIMU JIpeiicCeHbl M BHYTPH PAKOBHH OTMEPIINX MOJI-
JIFOCKOB. 3/1€Ch MOTYT OOUTAaTh IPAKTHYECKH BCE OEHTOCHBIE OPraHU3MBI.

[To oTHOWIEHHUIO K TPOJOJIEHOMY PacHpeaeseHUI0 OPTaHu3MOB
BCE HaceJieHHE PeK YCJIOBHO JACIHUTCA HA pumpoH U NOMAMOH, YTO
COOTBETCTBYET JCJIICHUIO BOJIOTOKOB Ha 30HBI pumpany U nomama-
Ju. PUTPOH XapakTepeH IS YYaCTKOB PEK C OBICTPBIM TCUCHHEM.
Ot1o peodunbHas payna. Ha kaMHAX mocensieTcst JIMTopeoduabHas
¢nopa u dayHa: npukperuieHHbId QUTOOEHTOC (MOX — (hOHTHHA-
nuc) (puc. 51), 3000€HTOC MPEACTABICH OpPraHu3MaMH, CIIOCOOHBI-
MU YACPKHUBATHCA B OOTEKAIOIIEM MOTOKE 33 CUET KOTOTKOB JIAIIOK
(nooenxu — Ephemeroptera u BecHsinku — Plecoptera); pyueliHukn
— Trichoptera cTposIT MpUKpEIJICHHBIC JOMHKHU, MOJUTFOCKU-TYHKH,
MPUKPEIUISIIOIINECS MYCKYJIMCTOH HOTOH B IIHPOKOM YCThe (pHC.
51). Anst opraHu3MoB, CIIOCOOHBIX JKUTh HAa TEUEHUH, CYIIECTBYIOT
TEPMHUHBL: PeomaKcuc — paclojoXKeHHe Ha CyOCTpaTe TOJIOBOW K
TEUCHUIO M MUSMOMaxcuc — NpUKperuienne (npujnmnanue) K cyo-
cTpaTy. Mexay KaMHSIMH B Macce MOT'YT oOuTarh am¢unoas! (0o-
KorutaBbl) poaa Gammarus. Ha HU>KHE# TOBEpXHOCTH KaMHEH 4acTo
MOYKHO HalTH IIJIaHApUI.

B moramanu 0OBIYHO JHO BBHICTIIAHO KPYITHO- U MEJIKO3EpPHH-
cThiMU Tleckamu. Ha HeOonpImx TiayOuMHaX 3apociu MOryT oOpa-
30BBIBaTh PACCTHI U ONMMKe K Oepery cycak 30HTHYHBIA (puc. 51).
B KkpymHO3EpHUCTHIX MECKaX YacTO C TaIbKOW OOUTAKT OpraHU3MbI
HEOOJBIINX Pa3MepoB, CIIOCOOHBIE NePeABUTaThC MEKAY YacTUIa-
MU TPYHTa, U3rudas teno (urmepcmuyuaivHas ayua). ITo 4epBH
— OJIMTOXEThI-HAKMIU/IBI, HEMATO/IbI, MEJIKUE PAKOoOOpa3Hble (Tapriak-
TUIUBI), IMYUHKHA XUPOHOMHUJ. MEJIKO3epHUCTBIC MECKH HACEIICHBI
0oJiee KpyIMHBIMU OpPTaHU3MaMHM, CIIOCOOHBIMU TEPEABUTATHCS, Pa3-
JIBUTAs YACTUIIBI TIECKA YCUIIMSIMH MYCKYJIaTypbl U 11eJioMa (KpyIHbIC
OJIUTOXETHl — TYOU(PUIMABI ¥ JIIOMOPUKYIUB). C MOMOIIBIO MY-
CKYJIUCTOM HOTH aKTHBHO MEPEIBUTAKTCS MOJLTHOCKHU-CHEPUHIBI U
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Puc. 51. )KuBoTHbIE U pacTeHHUs, OOUTAIONINE B TEKYIHX BOJAX
(mo XKamuny u I'epry, 1961):
I — nuuuHKa ctpeko3bl Gomphus, 2 — MTMYUHKa oJIeHKU Heptagenia,
3 — nMYMHKA BeCHAHKU Nernura, 4 — TMUMHKa pyueitHuka Brachycentrus,
5 — nMYUHKA ABYKpbUIOTO Blepharocerus, 6 — Mu3uaa Y IbCKOTO,
7 — peuHasi IyHKa, § — peuHas Jalieyka, 9 — paecT NPOH3CHHOIUCTHBIH,
10 — cycak, 11 — mMox (oHTHHAIHC

Oosiee KpymHbIE YHHOHHIBI (TEPIOBUIBI) W 0e33yOKH-aHOJOHTHI.
Ha moBepXHOCTH NECYAaHOTO JHA MOXHO BCTPETUTh PYy4YECHHHKOB-
MOJIAaHHUJ U PaKOOOpa3HbIX — BOASHBIX OCIMKOB, KYMOBBIX PauKOB H
ap. Ileno(peo) hunoB B peke HEMHOTO, 1 OHU OOBIYHO MIPUYPOUYCHBI K
yriryOaeHusM (siMaM) Ha JIHE, TAe CKaIUTMBACTCs MUHEPAIbHBIA W U
pacTuTenbHbIH AeTput. B coctaBe nenoduiaoB OOBIYHBI OPTaHU3MBI,
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XapakTepHbIe JUI WIMCTBIX TPYHTOB 03€p. DTO OJUTOXETHI, JTUUNH-
KM HACEKOMBIX, MpPEXkEe BCEr0 XMPOHOMHUI, U MEIKHE MOJUTIOCKH-
cepurIbl U paKyIKOBbIE PAYKH-OCTPAKOIBI.

B npubpexHsIx 3apocisix punanu Gopmupyercst purodunbHas pa-
YHa, TI0 COCTaBYy MaJI0 YeM OTIMYAIOIIASCS OT 3apOciieBoi (ayHbI o3ep.

Benroc pek B TeueHHe roja CyIecTBEHHO U3MEHSETCS [0 COCTaBy
n obunmto. Hanbosee monHo TOHHBIE OMOLIEHO3bI BBIPAKEHBI OCEHBIO, B
CEHTSI0pe — OKTAOpe. 3a 3uMy OHHM CHJIBHO OOCHSIOTCSI B OCHOBHOM I10
MOKa3aTessIM OOMIINS — YUCICHHOCTH U OMOMACChl, HO BUIOBOM COCTaB
B IIEJIOM COXpaHseTcs 10 BecHbI. [IponcxoanT pocT ocobeil oauroxer,
JMYMHOK XUPOHOMHJ (TIPOXOAT 2—3 CTaJuy JTMYNHOYHOTO Pa3BUTHS),
MOJUTIOCKH PAaKTHYECKU He pacTyT. BecHOM, B TaBOKOBBIH MEpHOI, Ha-
OmrozaeTcs 3HAUUTENIbHOE O0EIHEHNE U pa3pyllIeHue OUOLIEHO30B U3-3a
BBICOKOH Pa3MbIBAIOILEH CHIIBI TeUEHHS BOJbL. OpraHu3Mbl BBIHOCSTCS B
TOJIILY BOJBI U CHOCSITCSI BHU3 TI0 TeUeHUIO (Opugm). CUnbHEe pa3Mbl-
BAarOTCsI M 00CAHSIOTCSI OEHTOCOM 3amyICHHbIE (WIIMCTBIC) MECKH U WIIBL.
[o Mepe mpoxosKAeHNs TaBOAKA TPYHTHI CTaOMIN3UPYIOTCS, OPraHU3MBI
u3 apudTa ocefaroT Ha TPYHT U MPONOJDKAIOT pazButue. [Iponcxoant
nepedopmuposanue coobuects. K oceHn GuoleHO3bI 1HAa peKd BOC-
CTAHABIIMBAIOTCSl B COOTBETCTBUU C TUIIOM PEeKH M perroHa. Haumbornee
YCTOMYMBBI MPUOPEKHbIE YYacTKHU 3apacTaroliedl punand. 3apocie-
BbI€ KJIaJ0LEPbl — XUIOPUABI, CUMOLE(aTIOCHl U MOIH(EMYC, U YEPBH
OJIUTOXETHI-HAUIUIIBl OTKIIAJBIBAIOT 3UMYIOILHE SIHIIA, 13 KOTOPBIX BEC-
HOH, Ja)ke 1MocIie MPOMEp3aHusi TPYHTOB, Pa3BUBAIOTCS MAPTEHOTCHETH-
YecKHe 0COOU U 3aTeM MHTEHCHBHO UJIET MAPTEHOT€HETHYECKOE Pa3MHO-
xeHue (y Hauaua — napatomusi). PeiOHoe Hacenenue putpain (dopens,
Xapuychl U Ap.) 3UMYyeT B aKTHBHOM COCTOSIHMM. B BepxHell motamainu
PEKU 3MMOM HEPECTHTCS HalUM MU 00pa3yeT CKOIUICHUSI B PYCIOBBIX
siMax. KaprioBble pbIObI (J1e1y, II0TBa, TycTepa) HOUTH He MTUTAI0TCs, HO
riepes] BECEHHUM TaBOAKOM aKTHBHOCTb MX PE3KO MOBBILIACTCS, HACTY-
MaeT JKUPOBKA Iepe]] HEPeCTOM, YeM IOJb3YIOTCS PhIOaKu-TI00UTENH.
Hlyku, cynaxu, OKyHH 00pa3yloT CKOIUICHHSI B MECTAX C 3aMETHBIM Teue-
HHeM, r1ie OoJblie Kuciaopoaa. BecHoii HaOmonaeTcst MacCoBBIH TOJX0
MPOXOJHBIX PHIO HA HEPECT B BEPXOBBSI PeK (JOCOCEBBIE B PEKU C MOP-
CKHMM YCTBbEM), CUTOBBIEC U OCETPOBBIC B PEKH C 03EPHBIM YCTheM (TIpH-
Toku baiikana, p. Bonra, Ypan, Tepek, Kypa).
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Hacesnenue acmyapues

Ocmyapuii (nat. aestuarium — 3aTOIUIIEMOE YCTbE PEKH) — BO-
POHKOOOpa3HbIH, CYKUBAIOIIUICA K YCThIO BIAJAIOIICH PEKH 3aJIUB
Mopsi. [lox Bo3neiicTBHEM BOJIH, TEYEHUH M BHICOKUX MIPUIMBOB MPH-
HECEHHBIE PEKOIl HAHOCHI BBIHOCSTCS (OTJIMBOM) B MOpe. DCTyapHid
umeroT Enuceit, Tem3a u apyrue peku.

DcTyapuu NpeAcTaBiIsIOT COOON MepexoHbIe 30HbI (9KOMOHbL)
MEXIy MOPEM M PEKOH B 1I€JIOM MJIM B YacCTU 3CTyapus, IZie IPOUC-
XOAWUT CMELIEHHE MOPCKUX U MPECHBIX BOA. MeX1y yCTbeM peKu U
MOJTHOCOJIEHBIM MopeM (33—35%o) ycTaHaBiIMBaeTcs NepexogHas Mo
COJIEHOCTH — C0/10H08amo6o0Has (5—8%o) 30HA. DTO KpUTHUECKAs
COJICHOCTh, B IpeAesax KOTOPOH NMPECHOBOAHBIE OPraHU3Mbl MOTYT
aJlalTUPOBATbCSL K COJIGHOCTH (Co.1€ycmouuueocmy), a MOPCKHE,
Hao00pOT, K onpecHeHHo (coreHocmuvle adanmayuu). CocTaB Ha-
CeNIeHMsl OTIIMYAeTcsl KpalHUM cBoeoOpasueM. Broamu or ycThsi oHO
MIPEUMYLIECTBEHHO MIPEICTABICHO 96PUSALIUHHBIMU GUOAMU, OIHKE
K HeMy OOJbllIOe 3HaYCHUE NMPHOOPETAIOT COIOHO8AMOBOOHBIE U I6-
pueanunnvle Mopckue ¢opmsi. Bunooe pasHooOpaszue yMeHbIIACTCS
B COJIOHOBATOBOJIHBIX ydacTKaxX (9¢hghexm Pemane). 3nech mpeod-
Ja/lal0T BeesiAHbIE (POPMBI C MIMPOKUMH IKOIOSULECKUMY HULUAMU T
OoJIbliIe BCErO BCTPEYAETCsl BUOB, BCEJICHLIEB U3 APYTHX BOJIOEMOB.
[lo HampaBieHUIO OT MOpPSI K PEKe Pe3KO MajaeT A0JIs BUIOB C Iie-
Jarudeckumu JimunHkamu. Ilo Grmomacce HaceleHue 3CTyapueB OT-
nryaercs OOJbIIMM OOraTcTBOM, YTO OOBSCHSETCS PSAAOM MPUUMH.
JleiicTBrE NPUIMBOB U OTJIMBOB 00€CIEUNBAECT HHTCHCUBHYIO LIUPKY-
JISIIMIO TIMTATEJIbHBIX BELIECTB, a TaKKe OBICTPOE yAaJeHUuEe MeTado-
JIUTOB. Y CWJICHUIO LMPKYJISILMU [TUTATEJIbHBIX BEIIECTB CIIOCOOCTBY-
€T MHTEHCUBHOE IepEeMEIINBAHNE MOPCKOW M MPECHON BOABI BCIIE-
CTBHME Pa3HOCTU UX IIOTHOCTEH. [Jlasee aist acTyapueB XapakTepHa
[IPOCTPAHCTBEHHAS OJIM30CTh MEXKAY PACTEHUSIMU U )KUBOTHBIMH, 00-
Jiervaroiiasi KpyroBopoT BeiecTs. [IpucyTcTBue B Bojie 01HOBpEMEH-
HO BCEX XKM3HEHHBIX (POPM (POTOCHHTE3UPYIOLINX PACTCHUN — IUIAH-
KTOHHBIX BOJIOPOCIIEH, MUKPO- U MaKpo(UTOOEHTOCA — 00ecIeunBaeT
KMBOTHOE HACEJICHHE 3CTyapueB H300MIINEM IIEPBOIHILH, TEM CaMbIM
croco0cTBys yBenmueHuro ero n3oomunus (Koncrantunos, 1986).
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Puc. 52. O0mas cxema n3MeHeHust 00JInKa BOIHOH (ayHBbI
OT TIPECHBIX BOJI JI0 IIEPECOJICHHBIX JIaryH (110 XneboBuuy, 1974):
1- BUBI IPECHOBOAHOT'O IPOUCXOKIACHUS, 2- COJIOHOBATO-BOJHBIC BUbI;
3 — MOpCKHE BUJBI

Peunas skocucTeMa XapaKTepHU3yeTcs TPaH3UTHBIM KPyTOBOPO-
TOM BCUICCTBA U DHCPI'UU. OpFaHI/I3MBI, OTPOKAAOIIUECI B BEPXHEM
Y4acCTKE pE€KU, CHOCATCA BHU3 110 TECUCHUIO 1 HEC YYaCTBYIOT B ITPOLICC-
ce KpyroBOpOTa BEII[ECTB B MECTE CBOETO BOSHUKHOBeHUs. Ha puc. 53
n300pakeHa cxeMa TPaH3UTHOTO MPOAYIUpOBaHUs B peke. Crupaib-
HbBIC BUTKH, KOTOPBIMH OTMEYCH XapaKTEp MPpOAYyLUPOBAHUA HaA IIJIC-
cax, M300pa’keHbI C YTONIIECHHON HIDKHEH Y4acThI0, YKa3bIBAIOIICH HA
TO, YTO 37IeCh aKKYMYJIMPYETCsl OpraHindeckoe BemecTBo. Ha mepeka-
Tax BUTOK UMEET MEHBIITHI pasMEP U paBHYIO TOJIIUHY JIUHWUH, ITOKA-
3bIBasi, YTO TCUCHUC 6BICTp0 TIEPEHOCUT OPraHU3Mbl U OPraHNUYCCKUEC
BCIIECTBA, HC AOITYCKasA aKKyMYJIAIWU UX HA JTHC PECKU.
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['naea 7. BogoxXpaHUIUILA

BoaoxpaHuiviia, Ha3HaYeHue,
CTpOEeHMe U UCN0JIb30BaHHUEe

Bonoxpanmnmia — MCKyCCTBEHHBIE O3€POBUIAHBIE BOJIOEMEI,
CO3/1aBaeMble C OTPEJIETCHHBIMU NI KOMIUIEKCHBIMU ensMu. Te,
KOTOpBIE MPeTHa3HAYEHBI IS 3a/Iep>KaHusl BOJBI, CO3/IAl0TCS B J0-
JINHAX peK, PABHUHHBIX U TOPHBIX, ITyTEM ITOJNIOPA PEK TUIOTHHAMH.
OHu ciyXaT A peryiIupoBaHUs PEYHOTO CTOKa, T. €. Imepepac-
MpeJieIeHUsT eT0 BO BPEMEHH C II€JIBI0 MCIIOIh30BAHUS ISl yIOB-
JIETBOPEHHUSI PA3TUIHBIX HYXJ HAPOIHOTO XO3SAUCTBA: MOITYUCHHS
9JEKTPOIHEPTHH, OPOIIEHHS, BOJOCHAOKEHHs, BOJHOTO TpaHC-
mopTa. /i HaKOTUIEHUS M XpaHEHUS BOIBI CO3/IAI0TCA HAJIWBHBIC
(pe3epBHBIC) BOMOXPAHWIHINA HA BO3BBIIIIEHHOCTAX (TIJIaTO) ITyTEM
00BaIOBaHUS yYaCTKOB TEPPUTOPHH AaMOaMHU C CAMOTEYHOW WITN
MEXaHHYECKOil mo1aueil BOJBI U3BHE. DTO WHKEHEPHBIE THIPOTEX-
HHAYECKHue coopyxkeHus. OHU 0OBIYHO UCKYCCTBEHHO HATIOIHSIOTCA
3a cueT M30BITOYHON DIEKTPOIHEPTUN U CpadaTHIBAIOTCS TIPU HE-
XBaTKe dJIEKTPOIHEPTHH.

Bonoxpanmnmmma pa3iaudaroTcs M0 CBOMM mHapamerpam (Inio-
manapb 3epkaia, 00beM, IIHHA, MUPUHA, TIIyOnHa), KOHPUTYpaIlnH,
XapaKkTepoM PETyIMPOBaHUS, PSKUMOM CPaOOTKH ypOBHS, Ha3HA-
YeHWEM, XapaKTEePOM U CTETICHBIO BO3/ICHCTBUS HA MPUPOAY U XO-
31MCTBO MpHUJIETAIONIMX PAaHOHOB U T. . B 3aBUCUMOCTH OT ouepTa-
HUW B IJIaHE ¥ CTPOCHUS KOTJIOBUHBI Pa3IUYaIOT BOJAOXPaHUIHIIIA
6oasime (00braHO O0stee 1 MitH M?), cpeanne U Manbie (Tadi. 8),
peyHbIe U 03epHBIE.

Peunrple BogoxpaHuiMIa UMEIOT Y3KYIO W BBITAHYTYIO (op-
My C LIIUPUHOW 3€pKalia, COOTBETCTBYIOUIEH MIUPUHE 3aTOIJIEH-
HOW peuHo# noJiuHbl. JJIMHAa UX BO MHOI'O pa3 MpEBbIIIAET MaKCH-
manpHyIo puHy (KaMmckoe, I'oppkoBckoe, bparckoe Ha AHTrape,
KpacHosipckoe u np.). X nminHa HAMHOTO TPEBHIMIACT IMHUPHUHY,
rTyOrHA YBEJIMYHUBAETCS BHU3 110 TEUCHHUIO B CTOPOHY IJIOTHUHEI.

Bonoxpanmimia o3epHOTO THIIa 00pa3yroTCa Kak Ha TOPHBIX
pekax ¢ oompmuMu ykionamu (Hypekckoe B Tamkukucrane), Tak
Y Ha PaBHUHHBIX, KOTJA 3aTAIUTMBAIOTCSA HE TOJBKO JOJIUHBI, & H
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MPUBOIOPA3/CIbHBIE MPOCTPAHCTBA U MEXAypeubsi (PpiOuHCKOE
Bogoxpanunuiie). [103ToMy 03epHbIE BOAOXPAHUIHUIINA HE UMEIOT
YETKO BBIPAKEHHOH PyCI0BOW (OPMBI U MHOTOKPATHOTO MPEBBI-
MICHUS JJIHHBI HaJT MAKCUMAJIbHOHN IIIUPUHOM.

Masbie BOJOXpaHHININA CO3JAIOTCS Ha HEOOJBIINX pPEeYKax
MyTeM COOPYKEHHUS TIIOTHUHBI JIsl 0OecrneueHus paboThl BOASHBIX
MEJLHUIL, TOJIUBHOTO 3eMJICACIUS U PEKPEAIIHOHHOTO Ha3HAUCHHSL.

Y4acToOKk peKu BBIIIEC MIOTHHBI HA3BIBACTCS 8EPXHUM ObepoM.
B HeM MPOMCXOAUT HAKOTICHHE BOJBI U MOBBIMIACTCS YPOBEHDb B
pe3ysbTaTe MOAMopa, KOTOPBINA PacpoCTPaHIETCs B OONBINNUX BO-
JOXPaHMINIIAX Ha COTHU KUJTOMETPOB.

Huke MIOTHHBI pacmojaraercs y4acToK PEKH, Ha3bIBAeMbIH
HudcHuUM 6vedpom. ECTeCTBEHHBIN pEXKUM peKH mpeodpa3yeTcs Kak
B BEPXHEM, TaKk U B HIDKHEM Obe(ax B 3aBUCHMOCTH OT BEIMYHHBI
MOAMOpPa, KOJIUYECTBA BOJIbI, HAKOMUBINEHCS B BOAOXPAHUWIIHUIIE, U
THIIA PETYJIUPOBAHUS PEUHOTO CTOKA. T. €. HCKYCCTBEHHOTO Mepe-
pacmpeiesieHust ero Bo BpeMeHH. 110 moJHOMY 00beMy | TIOIIA TN
3epkajia MPUHATO ICIUTh BOJOXPAHWIIMINA HA IIECTh KAaTETOPHIA
(Tabm. 8).

Ta0nuna 8

Knaccugukayua eoooxpanunuwy no pazmepam

Kameeopus Tonnwiit ob6vem, Inowaow 3eprana,

6000XpaHUULY K’ Km?
Kpymnneiinme 6omnee 50 6onee 5000
OueHb KpyTHbIE 50-10 5000-500
Kpymasie 10-1 500-100
Cpennue 1-0,1 100-20
He6omapimme 0,1-0,01 20-2
Maubie menee 0,01 MeHee 2

Hamnpumep, KyiiObieBckoe BOTOXpaHUIUIIE HMEET MII0MAb
5900 xm?, Bparckoe — 5500 km2. 3a pyOekoM K KPYITHBIM BOJI0-
xpanunumam otHocsTes Kapuba — Ha p. 3am0e3u, Mua na p. Ko-
nopano, 'appucon — Ha p. Muccypu, um. Hacepa — Ha p. Hun u gp.
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B BogoXxpaHuIuIe pa3anyaroT:

HITY wiu HIII — HOpManbHBIH MOANOPHBIN ypOBEHb (TOpHU-
30HT) — ATO HAWBBICIIMN NMPOCKTHBIM YpOBEHb BEpXHEro Obeda,
BBIIIIE KOTOPOT'O MOABEM YPOBHS B BOJOXPAHUIUIIE, KAK IIPABUIIO,
HE paspelaercs;

YMO - ypoBeHb MEPTBOT0O 00beMa — MUHHUMAaJIbHBIH YPOBEHB
BOJOXPaHWINILA, JOIYCTUMBIA B YCIOBHUSAX HOPMAIBHOM dKCILTya-
Talny;

®ITY — popcupoBaHHBIN MOATOPHBINA YPOBEHD — OBIBACT BHILIE
HIIY, nomyckaercss B TeueHUE KOPOTKOTO BPEMEHHU IIPU IIPOIYCKE
PEAKO BCTpEYAIOMIMXCS OYeHb OOJNBIIMX MOJOBOAUN M MaBOAKOB
(puc. 54).

Puc. 54. XapaxTepHbsle ypOBHH BOJOXPAaHUIHUINA:
1 — Me>XCHHBIH YPOBEHb PEKH B €CTECTBEHHBIX YCIOBHSX,
2 — TO e IOCJIe COOPYKEHHUS MIOTUHEI, 3 — MAKCUMANbHbIH YPOBEHb
B €CTECTBEHHBIX YCIOBUSX, 4 — TO XK€ B IOANOPE, 5 — yPOBEHb
npu cpabOTaHHOM IOJIE3HOM 00BEME

BonpmuHCcTBO BOJOXpaHWJIUII, B TOM YHCJIC BCC KPYIIHBIC,
HUMCIOT KOMINICKCHOC 3HA4YCHHUC, T. €. o0ecneunBarT peuIcHuce
OHOBPCMCHHO HCCKOJBbKUX HapOHHOXOBHﬁCTBeHHBIX 3ajgad. Ha-
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puMep, MOJYyYCHUE SJICKTPOIHEpPruu, 0oppda ¢ HABOJAHCHUSIMH,
OpOIIeHUE, YJIyUIICHUE YCIOBHH CYJOXOJCTBA, Pa3BECHUEC U JO-
Oblua phIOBI, BOJOCHAOKeHHE. HeMHOTHE MpenMyIecTBEHHO He-
0OJIbIIINE BHICOKOTOPHBIC BOJOXPAHUIIUIIA THAPOIICKTPOCTAHIIUN
HCIONB3YIOTCS TOJIBKO B SJHEPIreTUUSCKUX IIEIISIX.

ObecrnieueHne HAPOJHOTO XO035AWCTBA JEIIEBOW AJIEKTPOIHEP-
rUell UMeeT OYCHb OOJIBIIOE 3HAUYCHHE Il ero pa3Butus. Hecoot-
BETCTBHUE BO BPEMEHHU BOJTHOCTH PEKH C MOTPEOHOCTHIO B DJICKTPO-
SHEPIrUuu 00yCIOBIMBAET HEOOXOAUMOCTh PETyIHPOBAHUS PEUHOTO
CTOKa, KOTOPOE JOCTUTACTCS MyTeM 3aJICPIKAHUS B BOJOXPAHMIIH-
jax MaBOJOYHOI'O CTOKA U UCIOJIb30BAHUS HAKOILICHHBIX BOJ MPH
BBIPA0OTKE 3JECKTPOIHEPTHH B MAJIOBOIHBIC TICPHOIBI.

Bonoxpanwmiuina ucnosib3yoTces s 3a00pa BOJIbI HA OpolIie-
HHEe, 0COOCHHO Pa3BUTOE B pailoHaX HEJOCTATOYHOTO YBIIAXKHEHHUS,
YTO MO3BOJISET BBHIPAIIMBATE BBICOKHE, YCTOWUMBBIC YPOKAH IICH-
HBIX CEJIbCKOXO3IMCTBEHHBIX KYIbTYP (XJIOIMOK, PHC).

HemasioBaxxHy!0 pOJb HWUrpalOT BOJOXPAHIIMINA B PEYHOM
TPAHCIIOPTE, CIOCOOCTBYS YBEIUYCHUIO CYJOXOJHBIX TIyOWH Ha
peKax W CIPSIMIICHUIO CYJOBOTO Xoja. Hamuuue BOJOXpaHUIUI]
YBEIMYUBACT MPOIYCKHYIO CIIOCOOHOCTH PEK.

B BomoxpaHwmwiMmax BBIPANIUBAIOTCS LEHHBIC TOPOJIBI
MIPOMBICIIOBBIX PBIO U CO3JIAa0TCSl yCJIOBUS JUISl HOBBIX MPOTpPEC-
CUBHBIX ()OPM BeJieHUs PBIOHOI0 X03siicTBa. B BomoXpaHuMmminax
pPa3BOAUTCS TaK)Ke BOJOILIABAIONIAs ITHIA, PA3BUBACTCS 3BEPO-
BoJicTBO. [Ipu co3nmaHMK BOJOXPAHWIMIN YJIYUYIIAKOTCS YCIOBUS
XO03SHCTBEHHO-ITUTHEBOTO BOJOCHAOKEHUS.

CTpouTenbCTBO KPYIHBIX BOJIOXPAHMIIUI BHOCUT U3MEHEHUS
BO BHYTPHUXO3SMCTBEHHOE 3€MJICYCTPONCTBO U CEBOOOOPOTHL. B
nessx 00pbObl ¢ HABOJHCHUSIMU, TPUHOCSIIIUMHU OOJBIION yIIiepo
HapOJHOMY XO3SHCTBY (IIOBPEKICHHE MOCTOB, 3JaHUH, 3aTOTLIC-
HUE 3eMeJb U JIP.), CTPOSTCS PEryJUPYyIONIUe BOAOXPaHUIUIIA, KO-
TOpPBIC 3aJCPIKUBAIOT MABOJIKOBBIC BOJIBI.

Bonoxpanmwiniina HCIONb3YIOTCS TaKXKe IS 03J0pPOBICHUS
U OTJbIXa HaceJICHWS. B >KMBOMHMCHBIX MECTaxX Ha MPUIIETAIOIINX
K BOJOXPaHHIIUIIAM TEPPUTOPHUSLX CTPOSITCSA JOMa OT/bIXa, CaHa-
TOpHUH, TypucTCKHe 0a3bl. OCOOEHHO BEJIHMKO B 3TOM OTHONICHHUH
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3HaUY€HHUE BOJOXPAHUIIUII, KOTOPHIE CTPOSTCS B CTEMHBIX, MOJY-
MyCTBIHHBIX, MyCTBIHHBIX U TOPHBIX pailoHaX BOJIM3M KPYMHBIX IO-
pOLOB.

W3BecTHO M OTpULATEIBHOE BIMSHHE BOJOXPAHWIMIL Ha
npupoanbsie ycnoBus. OOpazoBaHrne BOJOXPaHWINIL BBI3bIBACT 3a-
TOIUUIEHUE U pa3MbIB 3eMennb. KpoMe Toro, npu 3amojHeHUH BOJO-
XpaHWJIUIIA B HEM MPOUCXOIUT OBICTPBIA MOABEM YPOBHS BOJBI,
KOTOPBII OKa3bIBaeT 00JIbIIOE BIUSHUE HA TPYHTOBBIE BOJBI. Y PO-
BEHb MX IMOBBIIAETCA 32 CYET MHOUIBTPALUK BOJBI M3 BOJOXpa-
Hununina. upuna 30HBI TOAMOpPa TPYHTOBBIX BOJ KOJEOJIETCS OT
HECKOJIbKUX JIECSITKOB METPOB 10 HECKOJIBKUX KHUIOMETpPOB. B pe-
3yJbTaTe MOANOPa TPYHTOBBIX BOJ MOXET BOZHUKATh MOATOIICHHE
3eMelib (KOra IpyHTOBBIE BOJABI TOXOST 10 JHEBHOW MOBEPXHO-
CTH), BBI3BbIBaIOIEE 32001aUNBaHIE UX WM YPE3MEPHOE YBIAXKHE-
HHE, IPU KOTOPOM BO3MOXHO 3aCOJIEHHUE MaXOTHBIX, CEHOKOCHBIX
U JIECHBIX YTOJIUM.

OTH W3MEHEeHUs, Kak MpaBuUio, B HauOoONbLIeH CTeneHU
MPOSBISIIOTCS B paiionax 0:1u3 miaotunsl ['9C, rae moanop Makcu-
MaJbHBIN, U B 3HAYUTEIHHO MEHBIIECH CTETICHH B BEPXHEM yUacTKe
BOJOXPaHHUJINIIA — 30HE BHIKIMHUBAHUS MOANIOPA.

BoOdHblii 6a1aHC u 2udposi02uvecKull pexcum

K BomoxpaHunumam mpeabsBISIOTCS BBICOKHE TpeOOBaHUA
MpU WX CO3JaHWM: reodu3uveckas W WHKECHEpHas mpopaboTka
MPOEKTa, 0COOEHHO TUIOTHHBI, ONpeeJeHNe U MPOTHO3 THAPOIO-
THYECKOT0 peXMMa, BIHMSHUE HA yPOBEHb TPYHTOBBIX BOJ TIPH-
JIETAIONINX TEPPUTOPHUH, POpPMHUpPOBAHUE KayecTBa BOJBI TPH 3a-
MTOTHEHUW W 3aTOTUICHUHM TeppHUTOpHUH (iIyra, jeca, 6oyoTa, Hace-
JICHHBIE TTYHKTHI, CEITbCKO3035HCTBEHHBIE YTOAbA, (hepMBI H T. 1.).
Oco0oe BHUMaHUE yAENSIeTCS TOIIePKAHUIO TPOSKTHOTO YPOBHS
BOJIOXPaHHIIAIIA U 00ECTICUSHHUIO THIPOJIOTHIECKOTO PEKUMA B CO-
OTBETCTBUU C €r0 IVIaBHOM MPOEKTHOM Lienblo. BrimonHeHnue 3Toi
3a7a4¥ OCHOBBIBAa€TCS Ha pacuerax BOJHOTO OallaHca B MPOEKTE
¥ B TIpoOIlecce SKCIUTyaTallii BOJOXpaHWIHIIa. B mpoekte Bomo-
XPaHWIHNIIA YIUTHIBAIOTCS BCE BUBI BOJHOTO MTUTAHUS B TIpeJenax
€ro TMOBEPXHOCTHOTO M TOJ3EMHOT0 BOJOCOOpa M PAcXOIbl BOIBI
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10 cXeMe CpabOoTKU YPOBHSI B COOTBETCTBHUH C CE30HHBIMH KOJieOa-
HUSIMU W BBITIOJTHEHUEM OCHOBHBIX IIeJIel BOJOXpaHMIHINA: pado-
ta 'DC, obecrieueHne Cy0X0/ICTBA, [M0ja4a BOJIbI HA MTUTHEBHIC H
XO0351CTBEHHBIE HYXbI.

[MoacyeT mMpuUxoMHOW M PAcCXOJHOW yacTedl BOJHOTO OanaHca
0OBIYHO MPOU3BOJAUTCS MEePE]] IIIOTHHOMW. Y UUTHIBAKOTCS MTOMECS -
Hble 00BEMBI BOJIbI, BEIPAXKCHHBIC B THICAYaX M MHITMOHAX KyOH-
YECKUX METPOB. YUHUTBHIBAIOTCA CIEAYIOLIME BJIEMEHThl BOJHOTO
Oamanca:

1. [Tputok peunsix Bog W ¢ BogocOopHoO# Tepputopun (Oac-
ceiHa);

2. Ocagxu woO, BBIMAAAIOIIKE HA 3€pPKaJO BOJAOXPAHWIHUIIA B
TBEPJIOM U JKUIKOM BHU/IE;

3. 3aperynMpoBaHHbIA CTOK U3 BOJOXpaHUIUIIA W yuuTbIBa-
€TCS 10 JJAHHBIM HaOII0JICHUI 32 COPOCOM BOJIBI U3 BOJIOXPAHMIIH-
a 1 3a00poM ee Ha MPOMBIIIJICHHBIE U JPYTHUE HYXKIbI;

4. UcnapeHue ¢ MOBEPXHOCTU BOJOXpaHuIuina Wu;

5. [lotepu Bo/BI BO BpeMsi OCEJaHuUs JIbJIa Ta Oeperax BoIoXpa-
HUJIMIIA TIpu cpaboTKe ypOBHS 3uMOi (-Wi) u 3aTOTICHUST BOJO-
XpaHWwIina BecHo# ( +Wn). DT moTepu OnpenesstoTcs Mo Ha-
OJIFOZICHUSIM 32 TOJIIMHOM JIbJla Ha BOJIOXPAHIIIMIILE U 110 TJI0MIAN
ero B HayaJjie ¥ KOHIIe CPabOTKH;

6. Hamonuenne u cpaboTka Bomoxpanunuma =+ W, ompene-
JAEMBbIE YCIOBHUSIMHU PETYIMPOBAHUS CTOKA BOJOXPAHUJIUILEM I10
KpHBOH 3aBUCUMOCTH 00BEMOB BOJOXPAHUJIUIIA OT YPOBHS BOJIBI
B HEM.

OO6uiee ypaBHEeHHE BOJHOT'O OajaHCa BOJAOXPaHWIIUIIA 32 JHO-
001 OTPEe30K BpeMeHU (HAIPUMED, MECSII]) UMEET CICIYOUIUN BUI;

Wan+ Wo=Wc+Wn+WnxW.

B »TOM ypaBHeHUHU NpUBEAEHBI TOJBKO OCHOBHBIE 3JIEMEHTHI
BoAHOro OajaHca BOJOXPAaHUJIMINA, KOTOPble MOYHO YYHTHIBATH
Ha OCHOBaHWM CIEIHUANIBHO IOCTaBICHHBIX HaOmoneHui. s
Ka)XJ0T0 BOJOXpaHHWJIMIIA MOTYT OBITH OOJiee WM MEHEe 3HA4H-
MBIE COCTaBISIIOLIUE, TPEOYOIINe CEeNUATbHBIX YUETOB (TPYHTO-
BOE U NOJI36MHOE MUTAHUE).
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B pacxonnoit yactu BonHOTO OamaHca 0053aTeNbHO JOJKHBI
YUHUTBIBATHCS MHTEPECH PHIOHOT'O XO35HMCTBA: 0OecreueHus Hepe-
cTa puI0 MoJAepKaHUEM HE0OXOIMMOTO YPOBHS U PEryJIUpOBaHUe
3UMHEH cpaboTKM BOJOXpaHWIHILA C 00ECIIEYeHUEM BBIKHBAEMO-
CTH PBIO B OJJIEAHOM MPOCTPAHCTBE (MEXAY AHOM U JIbA0M). W3-
BECTHBI ClIy4yau, KOrJa mpHu OOJbIION cpabOTKe Jek JIOKHICS Ha
TPYHT ¥ PbIOBI Orubanu OT 3aJaBiIUBaHUs UM 00pa3oBaHUs 3a-
MOPHBIX YCIIOBHIA.

TepMHuuecKuil peXUM PEUYHBIX U O3EPHBIX BOJOXPaHMJIHII
OJIN30K COOTBETCTBEHHO pEKaM MJIM 03€paM C YYETOM TeX K€ CO-
cTaBisomMX. JIeqoBbI peKUM BOJOXPAHWIHMIL, KaK M 03ep, Xa-
paKkTepusyeTcsl ImepuoAamMH 3amep3aHusi, JIEJOoCTaBa U BCKPBITHS.
JlemocTaB M BCKPBITHE MOKET UMETh CBOM OCOOEHHOCTH, HO TPO-
LIECCHl 3aMep3aHus U BCKPBITUS Onmke o3epaM. Becennee namon-
HEHUE BOJOXPAHWIHII OOBIYHO CHUMAeT MpOoOJIeMbl MaBOJKa, HO
npu OBICTPOM MPHUTOKE BOJ ¢ OacceiiHa U HECBOEBPEMEHHOW cpa-
00oTke BoJoXxpaHmwIMIIa MOryT nepenoiHsaTecs (PIIY) m moryr
BO3HHMKATh YIPO3bl pa3pylieHus 1aM0 U TUIOTUH. B 3uMHuUi 1 Be-
ceHHuit nepuon 2010 r. Takue yrpo3sl pacCMaTpUBaIKCh JUIs TIJI0-
tunbl KpacHospckoit I'DC.

'uapoxXuMudecKuii pekuM BOJOXPAHWIHIL ONPEAesIeTCs
OPUTOYHBIMHU BOJAaMH M, TJIaBHBIM 00pa3oM, JIO)KEM BOJOXpaHH-
JUILA, 3aTOTUICHHBIMH 3eMISIMU. OHU MOTYT OBITH CEIbCKOXO3SIH-
CTBEHHBIMH YTOJbSMH, JYTraMH, JIECCHBIMH TOYBaMH, OOJIOTaMH,
TOPOJCKUX W CEJIBbCKUX IOCENCHHH, KIaJOWIL, MPOMBIIUICHHBIX
NpEeANpUsATUH, TOJ >XKUBOTHOBOMYECKMMH ¢epmamu u T. A. U3
MOYB BBIMBIBAIOTCS OPraHWYeCKHe U MHUHEPAJIbHBIC COCTMHCHHUS.
Borateie azotom u ¢dochopom 3eMIHM CENbX03yroAnid, 0COOCHHO
YEPHO3EMBbI, CTAHOBSITCS MCTOYHMKOM OHMOTeHOB aisi (uTOrIan-
KTOHA, MPEeXAE BCEr0 CUHE3ENEHBIX BOJOPOCICH, YTO MPUBOJUT K
WX MacCOBOMY Pa3BUTHIO — «ygemenuio». [Ipobnema «uBeTeHU»
OUYEHBb OCTPO CTOsUIA AJIA BOAOXpaHUIUI J{HEeMpoBCKOro Kackaaa,
ocobenno Kuesckoro, JlHenponzepxkurckoro u Kaxosckoro, rue
3aTOIJICHHbIE YePHO3EMHbIE TTOYBHI Al OOMBIION MPUTOK OHoTre-
HOB (a3ot u Gocdop). [IpubpexHas 30Ha BOOXPAHUIUIL OOHIBHO
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3apacTaeT BOAHBIMH MakpopuTaMmu. 3aTOIUICHUE TOP(SIHUKOB Jie-
JlaeT BOAY «pbDKeil» u cHibkaeT pH.

B nepBblie roapl cyiecTBOBaHUS BOAOXPAHIIUII MUHEPAIN3a-
UM UX BOJ HECKOJIbKO IMOBBIIIAETCS 38 CUET BHIMBIBAEMBIX COJICH
13 3aTOIUICHHBIX TOYB. OCOOCHHO ATO MPOSBISICTCS B 3aCYLIUTHBBIX
MECTHOCTSIX M B MaJIbIX Bojoemax. B manbHeiiniem ¢gopmupoBa-
HHUE THAPOXUMHUYECKOTO PeKUMa OOYCIOBJICHO KIMMATHYCCKUMH
YCIOBUSIMU M HUCKYCCTBEHHBIM DPETYJIUPOBAHUEM PEYHOTO CTOKA.
Cxa3bIBaeTCs TaK)Ke CTEMEHb MPOTOYHOCTH BOJOXPAHUIIUIIA.

Haumenbinas MuHepanu3aius BOJAbl HaOII01aeTCsl BECHOH BO
BpeMs ONPUTOKA TaJbIX BOJ U 3aT€M MOCTEIEHHO MOBBIIIACTCS IO
Mepe YBEJIUUYCHUS TPYHTOBOTO MUTAHUS.

B rny0okux ydacTkax BOJOXPaHWIIMIN, TJI€ HAKAILIUBAKOTCS
OpraHUYeCKHUe BeIleCcTBa (PaCTUTEIbHBIC OCTaTKH, TOP(]), HaOII0-
JaeTcsl yXyAllIeHue ra3oBOro pexuma, BILIOTh A0 3aMOPOB.

JleroM mpu WHTEHCUBHOM (OTOCHHTE3E B IMOBEPXHOCTHOM
CJI0€ MOXET OBITh U30BITOK KHUCIOPOJa, a B MPUIOHHOM €T0 Jie-
¢unut. BeTpoBoe nepeMeminBaHue B JIeTHEE BPEMs BHIPAaBHHBACT
ra3oBbIH PEKUM B TOJIIIE BOABI U y JHA.

BiiaronpusiTHBI Ta30BBIH PEKUM U OOJIBIIOE KOJIHYECTBO
NUTATEIbHBIX BEIIECTB B BOAAX BOJOXPAHWIHUI MTOMOTAET UHTEH-
CUBHOMY Pa3BUTHUIO QIIOPHI U (payHBI, KOTOPHIC B BUIOBOM U KOJIH-
YECTBEHHOM OTHONIECHUHU Topa3io Ooradue, 4eM B pekax. IDTO 0CO-
OCHHO MPOSBIISICTCS B HaYalle CYNIECTBOBaHUS Bogoxpanuiuml. [1o
Mepe ocyiabJieHus MPOoIecca BhIIIeIaunBaHUsI OUOTCHHBIX BEIICCTB
13 3aTOIJICHHBIX IOYB UHTCHCUBHOCTh OMOJIOTUYECKUX MPOIECCOB
ociiabeBaer.

Bonbmioi npo0ieMoi i1 paBHUHHBIX BOJAOXPAHUIIHUIIL SIBJISICT-
Csl pa3pylIeHHe OeperoB U OTJIOKEHUE TIECKOB U TJIUH B PYCIOBOMH
yacTu. Paciiupenne BoTOXpaHUIIHIL IPUBOIUT K KX OOMEJICHUIO H
yMeHbllleHHio r1yOuH no ¢apearepy. Ha Bcex BomoxpaHuIuUIax
Boaru, B Tom uncne ['oppkoBckoMm y c. JueBo I'opoauiue, nocto-
STHHO BEJyTCSl THOYTIyOUTEIIbHBIC PA0OTHI.

[Ipumepom paszpyiierust 6eperos Bojgamu ['OpbKOBCKOTO BO-
JOXpaHWINIIA B Ipeaenax SpocnaBis MOXKET CIYyKUTh Pa3MbIB
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Oepera Bepxnero octpoBa. 3a nocinennue 40 net Obuto paspyuie-
HO ¥ CMBITO B PyCJIOBYIO YyacTh okojio 150 M mecuanoro Oepera.

PacmumenbHblll U HCUBOMHbBIL MUP
8000XpaHuAuW

Ecau BomoxpaHuiuie co3maeTcs Ha pPeKe M 3aTaluIMBaeTcCs
4acTh JIOJIMHBI, TO OHO MOJIydaeT B HacieACTBO Quopy u dayHy
3aTOIJICHHBIX PEK, 03ep, NPYIOB, CTapull U Aaxe 00y0T. B 3aBu-
CUMOCTH OT THIIA BOJOXPAHWIHIL B [IEPBbIE I'0Jbl HOPMHUPOBAHUS
TUAPOJIOTHYECKOTO M THAPOXUMUYECKOT0 PEKUMOB, TaK Ha3bIBae-
MOTO CTAHOBJICHHSI BOJOXPAHWJIHIL, POXOAUT U Mepuol (hopmu-
poBaHUs THAPOOHNOIOrHYECKOT0 peKUMa.

OTOMY BPEMEHH IOCBSIIEHO OTPOMHOE KOJIMYECTBO HAYUYHBIX
uccienoBaHuid U nyoOsnkanuii. Eme no co3ganus mo6oro Bojo-
XpaHWJIUIIA, OCOOCHHO KPYNHOIO, HA CTAaAMHM NMPOEKTa JeNaeTcs
MPOTHO3 OMOJIOTMYECKOH MPOIYKTUBHOCTH, MPEXKJE BCETO PbIOO-
NpoAyKTUBHOCTH. Hajo cka3arb, 4TO Bce MPOTHO3BI ONpaB/bIBA-
IOTCS JIUIIb B MAJIOW CTENEHH, a JJI1 BOAOXPaHUIUIL BOJDKCKOTO H
JHEIIPOBCKOT0 KacKaJoB OHU BOBCE HE OINpaBlaluch. Bo-nepBrIx,
y YUCHBIX HE OBLJIO OIbITA B TAKUX MccienoBanusax. JJo 40-50-x rr.
MPOIIJIOTO CTOJIETHS KPYIHBbIE BOJOXPAHWINILA HE CO3JaBAUCH.
[TepBbiM Ha Boure O0pu10 PHIOMHCKOE BOIOXpaHUITHIIE, KOTOPOE 3a-
MOJIHAJIOCH ¢ niepepbiBaMu ¢ 1941 mo 1947 r. Bo-BTopsIX, hopmu-
pOBaHME BOJOXPAHWIHI KaK CAMOCTOSITEIbHBIX BOJJOEMOB — Upe3-
BBIYAHHO CJIOKHBIH, MHOTOILIAHOBBIN MPOIECC, B Pa3BUTHE KOTO-
pOr0O CYIIECTBEHHO BKJIIOYAETCS XO3SAWCTBEHHas [EATENbHOCTD,
4acTO C HEMpPeICKa3yeMbIMHU MOCIEACTBUIMM.

I'maBHOW 0COOEHHOCTBIO JIOOOTO BOJOXPAHUJIHUIIA SIBISET-
Csl CTAaHOBJICHHE €Tr0 peXuma B mepsble 2-3 roxa u Oonbiue. B
MIEPBYI0 € BECHY BOJIHbIE HACEKOMBIE-T€TEPOTOIBl — MOIIKH,
KOMapsbl: KYJHMIUAbl, XUPOHOMUIBI, I'EIEU/bl; TTOJEHKH, BECHSH-
KM, py4YeHHUKH, MYXH, CICITHH U AP. POSTCS HaJ NPHUOPEKHBIMU
MEJIKOBOJbSIMH, TaM TJi¢ paHblie OBbIIM MAlIHH, Jiyra u jeca. U3
CHEJIaHHBIX MU KJIaJ0K BBIXOAUT Macca JIMUYNHOK-AETPUTO(aros,
KOTOpBIE 3aCeNSI0T I'PYHTHI, OBIBIIME MOUYBBI, OOTraThle OpraHuye-
CKHMM BelecTBOM. JIMUMHKU OBICTPO PacTyT U HE MOEJAI0TCA ellle
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HE OCBOMBLIMMH 3TH MecTa peibamu. Ha ciemyromuii rox 3TuX
HAaceKOMBIX Y€ B COTHH pa3 Oonbuie. Ha MenkoBoapsIX HauMHa-
10T HEPECTUTHCS PBHIOBI, X MOJIOIb XOPOLIO MUTACTCS U YCIEUTHO
BBDKMBAET; CTaga PbI0 pacTyT, UXTHOMPOAYKIHUs HEOOBIKHOBEH-
HO BBICOKAsI U Ka)eTcs, 4To 3To OyaeT Bcerga. Ho mpoxoaut He-
CKOJIBKO JIET, PaHee IUIOJAOPOJHBbIE 3EMIIA PA3MbIBAIOTCS, OPTaHU-
Ka BBIEJAETCS U CHOCUTCS B OTKPBITOE BOJOXPAHUIINILE, HA MECTE
namieH, JYroB U JIeCOB 00pa3yloTcs IecyaHble W TJIUHUCTBIE OT-
MeJI, TJe YK€ HeueM MUTAThCS JTUYMHKAaM HAaCEKOMBIX U pbIOaMm.
buonoruyeckass NpoayKTUBHOCTb OTPOMHBIX TEPPUTOPHHU PE3KO
CHUXAETCs, U OT paHee mporHo3upyembix 40—50 Kr pbIObI Ha rek-
Tap TEppUTOPU BojoxpaHmiIuil Kk 8—10-My roy ot Hayaja cyie-
CTBOBaHMSI BOJOXPaHUIIUIIA, HAaTpuMep PBIOMHCKOTO, HACUUTHIBA-
eTcst tuib 4—8 Kr. DTo Hekast 00111as cxemMa pa3BUTHUS )KU3HU B BO-
JoXpaHWIMINAx. B 1ienomM Bece ropasio cioxkHee U MHOrooOpasHee
C YY4E€TOM THUIIa BOJOXPAHWIMIIA, PETUOHA U XO35AUCTBEHHOW Ha-
Ipy3KH Ha BojoeM. Ha pedyHOM BOJOXpaHWIMLIIE C YMEHBIIECHUEM
NPOTOYHOCTHU YXYALIAETCS XUMUYECKHI U ra30BbI COCTAB BOABI,
YBEIUYUBAIOTCS TEMIIEPATypbl, YCUIUBAETCS BETpOBas TMAPOIU-
HAMUKA, yPOBEHHBIN PEKUM HEYCTONUYUBBIN. Bee 3T0 ckasbiBaeTcs
HAa Pa3BUTHUU XU3HU B TOJLIE BOABI U Ha JHE. J[JIsI IPOTOYHBIX
BoJoOXpaHWIHIL B (payHe u (iaope MOKHO BHIETH momodue ¢ mo-
TaMallblo PeKu. B 03epHBIX BONOXPaHUIUIIAX MOKHO BUJETh I10Y-
TH TOT K€ COCTaB, OKA3aTeJIN OOWIHS U AUHAMUKY MOMYJISALHNA U
OMOIIEHO30B, UTO U B 03€pax.
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I'nasa 8. bosioTa

[IpoucxoxageHuve 60J10T

Bonora kak caMOCTOATENBHBIH 37IEMEHT IHAPOCHEPhl COCTABIISIOT
HeOOBITYI0 ee JyacTh. «B Mupe 6010Ta 3aHUMAIOT BeCbMa OOINPHBIE
tepputopun. [lo mamapiM MexayHapoaHoit opranuzamuu Wetlands
International, 6onee 500 myH ra Ha Hamlel IUIAHETE, HE3ABUCHUMO OT
MIPUPOTHOH 30HBI, 3aHATO OooTamu. B Poccuu 6ooTa 3anumaror 161
miH ra (M. C. bou) u pactipocTpaHeHbl O4eHb HEpaBHOMEPHO: MecTa-
MU 3a005104eHHOCTh cocTaBisieT 80% teppuropun u 6onee (3ananHast
Cubups), 30% (Kapenust), a B IeHTpalbHBIX paiioHax mIomagy 6010t
HeBenuky. [1o Hammum maaaeM (Botch, 1996), 6onoTta 3anumarot B EB-
poretickoii yactu Poccnu 38 mutH Ta, B 3amagHoi Cubupu — 75 MiH ra,
B Boctounoit u Cpenneit Cubnpu — 24 miH ra, Ha JlansHem Bocroke,
Kamuarke, Caxaine — 27 MiH ra»®.

3HaunTeNbHAs 4aCTh OOJIOT BXOIUT B CUCTEMY PEK MM 03€p (HU-
30BBI€, YACTUYHO Nepexoansle). «HacTosmme» camocTosTenbHbIe 60-
JI0Ta — BEpXOBble. VIX HEMHOTO, M1 OHM HOABEPraroTCsl Be3/e OCyIIe-
Huto. HayuHsIit nHTEpec k 60JI0TaM CO CTOPOHBI OMOIOTOB-00TAaHHKOB
1 300J10r0B OOJIBIION. DTO YaCTO YHHKAIbHBIE €CTECTBEHHBIC YKOCH-
CTEMBbl — 3aBEpLIAIONIAsl CTAAMs HBOJIOLUH 03€p, CO CBOEOOpa3HOU
(hropoit u daynoit. Co CTOpOHBI THIPOIOTOB HHTEpeC K OoIoTaM co-
CTOMT B M3y4YE€HHH BOIHOrO OajnaHca OOJOT M ero oM B BOAHOM Oa-
JIAHCE PEK U 03€p M KaK MECTa HCTOKOB PeK.

B 1971 r. 6pma moanucana PaMmcapckast MexayHapoHas KOH-
BeHLUs (110 HA3BaHMIO UPAHCKOTo ropona Pamcap) kacatenbHO co-
XpaHeHHsI OOJIOTHBIX SKOCHCTEM. B HacTosiee Bpems 3Ty KOHBEH-
LUIO MOAMMCATIO0 OKOJIO MOJIyTOpa COTEH rocyaapcTs. Pamcapckas
KOHBEHLMSI IPUMEHSET MHUPOKUHA MOAXOA K ONPEAENICHUIO BOIHO-
6onoteIx yroguii (BBY), B3sATRIX mon ee 3amuTy,— 3TO paiOHBI
6omot, ¢peHoB, MoiM, TOp(SHBIX YyTOAMi WU BOJOEMOB U T. 1. bo-
JIOTHBIE (OOJOTHCTBIC) CHCTEMBI, 00BEIUHSIONIHE 00I0Ta, TUTABHU U
TOp(STHUKH, SABISIOTCS OTHOW M3 MSITH OCHOBHBIX Tpynn BBY.

¢ bou M. C., Kysuenos O. JI. FOnstysxcyo // BoaHO-00I0THBIE YTOIbS
Poccun. T. 2: Ilennsie 60onota. M.: Wetlands International, 1999. C. 17-19:
URL: http://tulamires.hut1.ru/publ1.html.
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JIBoiicTBeHHast mpupoia 00JI0T (BOAOEM-CyIlIa) BBI3BIBACT PA3HBIC
oIpeAeNeHus MoHATHs «00J0To». boJoTa cienyer oTnuyath ot 3a00-
JIOYEHHBIX TEPPUTOPHUI, KOTOPBIE BO3HUKAIOT Ha MPUJICIKAIUX K BOJO-
XpaHWIUILAM TEPPUTOPHAX U B pailOHaX MHTEHCHBHOTO OPOIIAEMOTO
3emuiesenusi. Hanbonee emkoe onpezenenue 0osota cienyrouiee: «bo-
JIOMOM HA3bI6ACMCA NPUPOOHOE 00pA306aHUe, NPedCmasiAIwee co-
0011 Yuacmok 3eMHOU ROGEPXHOCHU ¢ U3OLIMOYHBIM YEIANCHEHUEM
6EPXHUX €20 C10€6 6 meyeHue ponvuiell uacmu 200a, Haauvuem npo-
uecca mopgooopazosanus u cneyughuueckoi 00I0MHOU pacmu-
menbHOCmU, KOMOpas RPUCnocodiena K u3oblmky enazu u Heoo-
cmamky Kuciopooa 6 nouge. bonoma pazeusaromces npu 3acmoiinom
WU C1AOONPOMOYUHOM Y6IIANCHEHUU 8EPXHUX cll0es zpyHmay. Cliol
Topda Ha «HacTosImEeM» 00JI0Te UMEeT TONIMHY He MeHee 30 cM, mpu
KOTOpOH KHMBbIE KOPHH OCHOBHOW Macchl OOJIOTHBIX PACTEHHH HE J0-
CTUTAIOT MOACTHIIAIONIET0 MUHEPAILHOTO TPYHTA.

[Tpu manoii TonmmHe TOpda KOPHU OOJBIIMHCTBA PAcTCHUH
pacroiaraloTcsi B MHHEPaJbHOM TPYHTE — TaKhe MIpPOCTPAHCTBa
HA3BIBAIOTCS 3A00104UeHHbIMU 3eMaamu. 3a00T0UCHHBIE 3€MIIM MO-
T'YT CTaTh HayaJbHOU (a3zoit Gpopmupyrouuxcs 6010T. Ha HUX Tipo-
M3paCcTaloT JIYTOBbIE PACTEHHUSI U KyCTapHUKHU. Y BIAKHEHHOCTD Ta-
KHX 3eMellb KoJieOseTcsl cuibHee, 4eM 00s10T. booTo ynepxuBaet
BOAY Kak ry0Oka. Bricokas KamwiisipHOCTB TOpda U Mxa obecreyn-
BaeT MOJHATHE BOABI OJM3KO K TTOBEPXHOCTH.

W3 60110T MOTYT BBITEKATh PEUKH, HAIPUMED p. YIieiiMa BbITe-
kaeT u3 6010t bBopucornebekoro p-ua. Cpeau 6010T MOTyT OBITH
03EpOBHUIHBIC BOJOEMBI C TITyOMHOH 10 4—5 M, OCTaBIIKECS OT HE
MOJTHOCTHIO 3200J104eHHOr0 03epa. Yepena TakuX y4acTKOB OTKPBI-
TOH BOJBI — «OKOH» — XapaKTepHa Ul TaK Ha3bIBaeMbIX Mapell (y
o3epa DBopoH, B 180 km ot r. KomcoMonbck-Ha AMype; B 3anaaHon
Cubupu u [Ipumopckom kpae, Kapenun).

OO0pazoBanue 060JIOT MPOUCXOIUT ABYMS ITyTSIMHU — BCIIEICTBUE
MOCTENEHHOr0 OOMENeHHUsI U 3apacTaHus CTOSYUX BOJOEMOB H ITy-
TeM 3a001aYuBaHUS 3€MEJIb.

Mernkue o3epa MOTYT MPEBPATUTHCS B OOJIOTO OYEHBb OBICTPO
nyTeM 3apactanus. Tak, Coroxckoe o3epo B cucteme ozep Hekpa-
COBCKOH moiimbl (SIpocnaBckast 00J1.) 3apociio, MpeBpaTUIIOCh B 00-
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noto 3a 30 net, ¢ 60-X IT. IPOLUIOTrO CTOJETHs. 3a 3TO K€ BPEMsI B
oenopycckoM [lonecwke npeBparmiiocsk B 6onora 6osiee 30 o3ep. Ta-
Koe OBICTpoe 3apacTaHue OOBIYHO MPOMCXOAMT MPH CMBIBE yno0Ope-
HUH C IPUIJIETAIOIINX CeNbX03yroanil. OTpoMHBIE MacCUBBI OOJIOT B
Mypmanckoii 00:1. (1o 40% tepputopun) u Kapenuu o6pazoBaiuch
HAa MECTE BbIIAXaHHBIX JIEAHHUKOM O03€p C BOJOHENPOHHIIAEMBIM
TBEPJBIM AHOM U3 KOPEHHBIX Mopoa. bonee rmyOokue BmaguHbl 10
CHUX TIOp OCTAIOTCS 03epaMH MM CUCTEMOM 03ep.

I'myGoxue, 6onee 10 M, o3epa 3a00naunBarOTCSI MEAJICHHO, Y-
TEM HapacTaHUs CNIasun-3610yH08 U3 TPOCTHUKOB, porosa, Tpugo-
1, cabenbHUKa 0T Oeperos (puc. 55).
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Puc. 55. Cxema 3apactanus BojoeMa:
a) ¢ nonorumu 6eperamu: / — OCOKOBBIH TOpd, 2 — TPOCTHUKOBEIH
1 KaMBIIOBEIH Topd, 3 — canporeins, 4 — canponemuT; 6) ¢ KpyTHIMH Oeperamu:
1 — Topd CIITaBUHEI U3 OCTATKOB Pa3JINYHbBIX PACTEHHH, 2 — TIEJIOTeH,
3 — canponenesslit Topd, 4 — canporenur
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OO6pazoBanue 00JIOT Ha CylIe OBIBAET B CICAYIOLIUX CIydasiX.

1. Ilpu mogbeMe ypOBHSI TPYHTOBBIX BOJA B Pe3yJbTaTe MOATO-
IUICHUSI TEPPUTOPHMA, HaIpUMEp, CO3JaHHEeM BOJOXpaHmnull. Bos-
HUKAIOT JIECHBIE 00JI0TA ¥ MOATAIUIMBAIOTCS CYyXOJIOJIBL.

2. Ha necHbIX BBIpYOKax M MOCIIE TOKApOB MPOUCXOIUT WHTEH-
CHBHOE 3200J1a4BaHUE C MIPEKPALIEHNEM TPAHCIIUPAIIMH BOJIBI JIECOM.

3. B moiimax pexk, Ha cTapopeybsix MpH W3MEHEHUH HaIpaBlie-
HUS U3TY4YHH (IpU He3aBEPIICHHOM MEaHIPUPOBAHUN).

4. B pesynbraTte co3ianus 000paMu MIOTHH HAa MaJbIX PeUKax
3aTaluIMBalOTCs 3ajUBHBIC JIyra W HU3Kue Oepera. beictpoe Hapac-
TaHUe JEPHOBUHBI CIIOCOOCTBYET yIEp>KaHUIO BIIArH.

Tunsl 60J10T

Bonota xiraccuuIpyroTest Mo HEKOTOPBIM OOIITHM TSI HUX TIPH-
3HaKaM: TI0 YCJIOBHSIM BOJITHO-MHHEPAIBHOTO MTUTAHUS, XapaKTepy pac-
TUTEIBHOCTH W BBICOTHOMY ITOJIOXKEHHIO TT0 OTHOIIEHHIO K OKPYIKAro-
el MeCTHOCTH. Pa3niuatoT Tpr OCHOBHBIX THTIA OOJIOT: HU3UHHbIE (€B-
TpoHEIE), nepexoonsie (Me30TPOGHBIC) U 8epx06ble (OTUTOTPOPHBIC).

Husnunneie (TpaBstHbIe) 00JI0Ta TOSBISAIOTCS TPHU 3apacTaHHUH
METTKOBOIHBIX TPHOPEKHUI PeK W 03ep, 3a OEperoBbIM BaJIOM WU
OpOBKO¥1, HA OJJTHOM YpOBHE C BofoeMoM. TpaBsiHasi pacTUTENbHOCTD
elIe yKOpeHsieTcs B JHO U MOJIy9aeT MHHEPAIbHOE MTUTaHHE.

[To xpasim Takmx OOJNOT pPa3BUBAIOTCS 3€JIEHBIE MXH, OCOKH,
TPOCTHHKH, POT03, KAMBITIH, UBHAK. OHU TOTYYar0T OOMIFHOE MUTa-
HUE 32 CYET IPYHTOBBIX BOJ, a TAKXKe MEePHOJNYECKN 3aTalUTMBAIOTCS
MaBOJIKOBBIMH BOJIAMH PEK, 32 CUYET YETO MOCTOSHHO 00O0TalaroTcs
MUHEPAJIHHBIMU COJISIMH, TOJAEP)KUBAIOIIMMH PA3BUTHE TPaBSIHOU
pactutenbHOCTH. [loBepXHOCTH 3THX 60JO0T caboBorHyTas. bomoTa
3a CUeT KOPMHOTO TPaBSHOTO JETpHUTa — eBTpodHbIe. B HUX MOryT
00UTaTh MHOTHE JINMHUYECKHE BUJIBI )KUBOTHBIX U JIA)KE€ MOJUTIOCKH,
XOTS ¥ cO c11ab0 KaIbIIMHUPOBAHHOW PAKOBUHOM.

JanbHeliniee 3apactaHue, OTJIOKEHUS! PACTUTEIbHBIX OCTaTKOB U
yBeITUUEHHS TOP(HSHOTO CIIOSI MPUBOANT K TTOBBIIIIEHUIO YPOBHS 00II0-
Ta, PACTUTEILHOCTH TEPSET CBA3b C JHOM U MIEPECTAET MOTyIaTh MUHE-
panpHOe TuTanue. [loBepXHOCTh 60I0Ta BEIPAaBHUBACTCS, TIPOUCXOIUT
MTOCTETIEHHAs 3aMEHa TPaBSIHOW PAaCTUTENLHOCTH OOJOTHOH (Tymimiia,
0aryiIbpHUK, POCSIHKH, MOX-C(arHyM, KYKYIIKHH JIeH, OCITOKPBUTHHHUK,
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OOMIJIBHBI TOJTyOMKa, MOPOIIIKA, MOSBISIETCS KITFOKBA, HA KOYKaX — Yep-
HHKa 1 OpycHUKA. MoryT pacti 6epe3bl, B TOM YHCIIe KapiuKoBas Oe-
pe3a, onbxa U Jp. boJoTo CTAaHOBUTCS MEPEXOIHBIM — ME30TPOPHBIM
(cpemnexkopMHbIM). MHOTa Takke Oomota Ha3bIBarOT JieCHbIMHU. Ha-
3emMHas (payHa Takux 00JOT Oonee pasHOOOpa3Has, OCOOEHHO B IPyI-
nax MpecMbIKArOIIMXCs (YKU, 3MeH, JSATYIIKH) U NTHUIL (TeTepeBa, Iiry-
Xapu ¥ XHMIIHUKK). McnpaskHEeHHs] NTHLl YBEIMYMBAIOT MHHEPAIbHOE
MUTaHUE WM BOCHOJHSIOT €ro0 HEIOCTATOK, 0COOCHHO MO/ IEPEBhSIMH,
IJIe PACTUTENIBHOCTh CTAHOBUTCS OOMIIbHEE U pa3HooOpa3Hee. BomHbIx
OPraHU3MOB CTAHOBHTCS BCE MCHBIIIC.

JanbHeiiee HapacTaHue c()arHOBOTO TOKPOBAa M HAKOIUICHUE
Topa MPUBOJMT K TOMY, UTO IIEPEXOTHOE OOJIIOTO COBEPILICHHO TePsi-
T CBSI3b C TPYHTOBBIMHU BOJIAMH U MOJTYYaeT ITUTAHUE TOJIBKO 33 CUET
aTMOC(EPHBIX OCATKOB.

KosnyecTBO mUTaTENIbHBIX BEIIECTB B OOJIOTE YMEHBIIACTCS CIle
Oonblie, B pe3ysbTaTe paclpOCTPAHSIOTCS CaMble HEMPHXOTIUBBIC K
MHHEpaJIbHOMY [TUTAHUIO PACTEHUs: Oenble c(harHOBbIE MXU H KyCTap-
HHUYKH (BepecK, OaryJIbHUK U IIp), B Macce KIIFOKBa, MOPOIIIKA, BCTpeYa-
eTCsl yTHETEHHAsl COCHA, KapJIMKoBast Oepe3ka (B CEBEpPHBIX PErHOHaxX).
bon0T0 CTaHOBUTCSI BEPXOBBIM, OJUTOTPO(MHBIM, BBITYKIBIM H3-32
MPEUMYILECTBEHHOIO HapacTaHUs MXa U Topda B CepeuHe, a 1Mo Kpa-
SIM UJIET Pa3JioKeHue U ymiotHeHus: Topda. Bona ¢ OonbimmM conep-
’KaHHEM TYMHHOBBIX KHCJIOT, THAPOKapOOHATOB HET (4-i THUIT BOJ T10
Anekuny, 1970). Hacenenue Takux BoJI 4pe3BbIYaiiHO Oe/THO (pHcC. 56).

Boja 6oJ10T

I'maBHas npoaykius 6070T — Topd. TopdsHoi cioit (3aredrc) Mo-
KET NOCTUTATH JECATKOB METPOB. WNHTEHCUBHOCTL €r0 HAKOIUIEHHS
(JTeTorrCh, XPOHOJIOTHS ) TIPOCIICKUBACTCS HA Cpe3e TOPhSIHOM 3aIeKH
10 CTETIHU Pa3ioxeHus: TopQstHoi Macchl. OHA 3aBUCHUT OT TeMIiepa-
TYPBI, OCAJIKOB U JIPYTHUX COCTABIISIOMINX BOHOTO MMUTaHUS OOJIOT.

B Topdsnom coe nmeercst cBoOoaHas U cBsizaHHas Boga. CBo-
60)1Ha$I BOJa 1Mo BIIMAHUEM CUJIBI TAXKECTU MOXKET CTEKATh B CTOPOHY
ykioHa. OHa BCTpeyaeTcs B BHJE MOCTOSHHBIX OOJIOTHBIX PYYbEB,
pedeK, o3ep M 03epKOB, BOJASHBIX JIMH3, B )KUJIaX BHYTPH Topda Hin
B BHJIC BPEMEHHBIX CKOTUICHHI Ha MIOBEPXHOCTH 00JIOTA TIOCIIE CHITh-
HBIX JIOKJIEH, CHErOTasHUSI WJIA PA3JIMBOB PEK.

208



Puc. 56. IlpencraBurenu HaceneHus 6010T (u3: Koncrantuuos, 1986):
1 — Sphagnum, 2 — Xanthidium, 3 — Micrasterias, 4 — Macrotrix, 5 — Arcella

Cas13aHHas ¢ TOPQSTHON MacCoi BOJIa HE OT/IEISAETCS TI0]T ISHCTBHEM
CHJIBI TSDKECTH U TIOAPA3JIEISICTCS Ha: &) KANUWUISAPHYHO — B Y3KUX KaHAITb-
1ax, 00pa30BaHHBIX YacTHIIAMH Top(a; OHA TEPEIABUTACTCS CUIIAMH
TTOBEPXHOCTHOTO HATSDKSHUS;, 3Ta BOJA YAAISETCS N3 TOPQSIHONW MacChI
ITyTeM WCTIapeHHs KaK ¢ TIOBEPXHOCTH, TaK M ¢ OOJIOTHOM pacTUTEIHHO-
CTH; 0) KOIOUOAILHYI0, KOTOPASi COCTOUT M3 CMECH BOJIBI M METbYaNTIINX
yacTuil Topdha; yaansercs u3 Topda ImyTeM BBICYIIIUBAHUS, B) OCMOmUYe-
CKYI0 — BHYTPH Hepa3pyIIUBIINXCS PACTHTENBHBIX KIIETOK, KOTOpas MO-
JKeT OBITh y/aJleHa TOJILKO TIOCIE Pa3pyIIeHHsT 000I0YEeK ITHX KIIETOK
ITyTeM XUMAYECKOTO BO3JICUCTBUS, U T') 2LOPamHy0, BXOJSIIYTO B Bellle-
CTBO TOp(a B KauecTBE XUMHIECKOW COCTABHON YaCTH.

Topd mMeeT MOPUCTYIO CTPYKTYPY C PaziIUYHBIM Pa3MepoM H
(hopmoii mop. Ecnu Bce mopsl TophsiHOTO TpyHTA OYIyT 3alOTHEHBI
BOJIOH, 3TO OyIeT XapakTephu30BaTh €r0 MaKCHMaIbHYIO BIQKHOCTb
(ot 87 mo 97%), KOTOpask Ha3bIBACTCS MOJHOW BJIATOEMKOCTBIO TOP-
(ba. M30bITOYHAS BIIara ncmapsercs U cTekaeT ¢ O0JIOT UITH ee UCKYC-
CTBEHHO OTBOJIAT NTOCPEICTBOM KaHaB.

209



T'uaposioruyecKuii pexxum 60J10T

I'mpponornyeckuil pexxum OOJIOT ONpEAENSeTCSl YCIOBHAMH HMX
MUTaHKs, KOJeOaHWEeM YPOBHSI TPYHTOBBIX BOJ, NPOLECCAMH HCIIa-
peHusl, IBMXKEHMS BOAIBL, CTOKA ¢ OO0JIOT, 3aMep3aHusl M OTTAUBAHUS HX.

IIntanue. Bonora mMMeEIOT Kak MOBEPXHOCTHOE NHUTAaHHE (at-
Moc(hepHbIe OCaJKH, MMOBEPXHOCTHBIA HPUTOK BOABI), TAK M TPyH-
toBoe. /Iy Kaxaoro tuma OOJOT XapaKTepeH CBOM BUJ IMUTAHUS.
Bepxosvie (MoxoBbBIe) 00IIOTAa MUTAIOTCS aTMOC(EPHBIMUA OCAIKAMHU.
Husunusie (TpaBsiHbIE) 00JIOTa TOTY4YarOT HAMOOJbIIEe TTUTAaHUE BO
BpeMs MIEPUOJUUECKOI0 3aTOIUICHHUS BELIHUMHU PEYHBIMU WIIM O3€p-
HBIMHU BOJIaMH, & TAKXKE MUTAIOTCSI TPYHTOBBIMU BOJAMHU 1 aTMOcdep-
HBIMH OCaJIkaMH. B muTanum nepexooruvix (CMemaHHbIX) 0OJIOT MPH-
HUMAIOT y4acTHE KaK aTMOC()epHbIe OCaIKH, TaK U TPYHTOBBIC BOJIBI
(I'mapomorus cymm, 1976).

Xumu3Mm Boabl. Bona BepxoBbix 00j0T Oorata ryMHHOBBIMU
BELIECTBAMH, BBIICIISIIOIIMMUCS B Ipolecce oOpa3oBaHus Topda u3
MXOB (MMeeT OypyI0 OKpacKy) U COAEPKUT He Oomee 3—5 Mr coleid,
TOrJa Kak, HallpuMep, B BOAE HU3MHHBIX 00JIOT KOJUYECTBO UX J10-
cruraet 16-20 mr/m.

AxruBHas peakius cpensl (pH) — Beicokas (4,0-4.,5, no 3 B Bep-
XOBBIX 00510Tax). BBICOKYIO KHCIOTHOCTH ONPEAEIIsIOT TyMUHOBBIE
KHCIIOTHI TOP(SIHON BBITSKKU U BbIAETICHUE CEPHOM KUCIOTHI car-
HOBBIM MXOM. bosioTHBIE BOzIbI OakTepuIMAHbL. B HUX coXpaHsIoTCs
COTHHU U THICSIYH JIET NBLIbLA PACTEHUH, CIIOPBI TPUOOB, OCTATKH KH-
BOTHBIX, [0 KOTOPBIM MO>XHO COCTaBUTb JIETOIIUCH IPOUCXOKICHUS
1 pa3BUTHsI OOJIOT, UCTOPUIO OKPYIKAIOILIEr0 MX PACTUTEIBHOIO M
KUBOTHOT'O MHUpA.

Boxoemkocts 00/10T. OOBOIHEHHOCTH OOJIOT UMEET JIBA MaKCH-
MyMa — BECHOH M OCEHbBIO U /]BA MUHUMYMa — JIETOM U 3UMOM, YTO CO-
OTBETCTBYET PEKUMY YPOBHS BOJ B pekax. B menom BogHbIN pexum
00JIOT U ypOBEHb IPYHTOBBIX BOA, KaK U AJISI OTKPBITBIX BOJIOEMOB,
COOTBETCTBYET KJIIMMATHUYECKUM YCJIOBHSIM PETHOHA U BOJAHOCTH Oac-
ceiiHoB. HanHu3muii ypoBeHb TPYHTOBBIX BOJ XapaKTepeH UIs Jiec-
HBIX OOJIOT U3-3a «OTCACHIBAHUS BOABI HA TMTAHUE U TPAHCIUPALHIO
nepeBbeB. ViciapeHne Bobl O0JIbIIE ¢ HU3UHHBIX M IEPEXOAHBIX 00-
70T (Bozia OJIMyKe K MOBEPXHOCTH U MMEETCSl OTKPBITAsl BOJA — KOKOH-

210



4a»), MCHBIIIE — C BEPXOBBIX B CBSI3U C OOJIBIICH PHIXJIOCTHIO TOBEPX-
HOCTH ¥ MEHbIIICH TEMIIEPaTypOil KamMJIISIPHON BOJIBI.
Temmneparypa 60s10T. Uem Ooibliie BoJbI B 00J10TaX (HU3UHHBIC
Y TICPEXOIHBIC), TEM OOJIBIIE U ITy0)KEe OHU MPOrPEBAIOTCS U OOJIBIIE
UX TEIIOEMKOCTh. BepxoBbie charHoBBIe 0OI0TA CONEPIKAT MEHBIIIC
BOJIbI, BEPXHHI CIIOM — KamWJUIIPHBIA, a MOX 00JagaeT TIoXou Te-
IUIONPOBOAHOCTBIO. HarpeBaercss Tonbko BepxHUil ciod mxa. Tak,
JISTOM B JTHCBHBIE YaChl TEMIIEPATypa Ha IOBEPXHOCTU 00JIOTA JOCTH-
raetr 30° C, a yxe Ha rryOuHE Bcero 25 cu oHa magaer jgo 12-14°
C (I'mpponorus cymm, 1976). 3amep3anue 6010T, 0COOEHHO BEpXO-
BBIX, HACTYMAET IMO3XKE, YEM OTKPBITHIX BOJOEMOB, U MPOMEp3aHUC
3HAUYUTETIFHO MEHBIIIE U3-3a PHIXJIOCTH MMOBEPXHOCTHOTO CIIOSI. DTOMY
CIOCOOCTBYET elle U BhINaAaroluil cHer. OTTanBanne 00JI0T POUC-
XOJIUT OBICTPEE Y HU3WHHBIX U TIEPEXOIHBIX, TT037KE — BEPXOBBIX.

BiiussHMe GOJIOT Ha peYHOH CTOK

Brawusiare 6070T Ha CTOK peKk HeoAHO3HauHO. [1o aToMy Bompocy
y THAPOJIOTOB U OOJIOTOBENOB CYIIECTBYIOT pasHoriacusi. Bee 3aBu-
CHUT OT HaIn4usi cBOOOJHOM Boxbl B Oosotax. [1ockonbKy HH3WHHBIC
U niepexoHble Oosota Oosee cBs3aHbl TOBEPXHOCTHBIM U TPYHTOBBIM
CTOKOM C PEeKaMH, TO UX BOAHBIA pexuM ONMU30K. TeM He MeHee ypo-
BEHb BOJIbI B PEKaxX MOXKET KOJIeOaThCsl pe3de U ONepekacT CHIKECHUE
YPOBHSI BOZBI B 9THX 00JOTaX M3-3a MX PBIXJOH CTPYKTYPHI M HAJIU-
YHsl pPa3HBIX BUJIOB BOABIL. bojioTa Kakoe-To BpeMsl yIepKUBAIOT BOIY U
IOJIUTHIBAIOT peKu. BepxoBbie 00J10Ta BECHOH OBICTPO OTIAIOT U30bI-
TOYHYIO BOAY PeUKaM, OEpyLIMM HA4allo U3 HUX B HIDKHEM, TPYHTOBOM
TOPU30HTE, MIEPETONHSS UX, a 3aTeM YAEPKUBAIOT BOAY, Kak TyOKa, u
HE TOJMUTHIBAIOT PEUKH B JIETHIOIO MeXeHb. HexoTopbsle Tuaposoru
CUHUTAIOT B CBSA3U C 3TUM BO3MOYKHOCTB OCYILICHHUS BEPXOBBIX OOJIOT.

BoHBbIN 6a/1aHC 60JI0T

«BonHoGa1aHCOBbIE HCCICAOBAHMS OOJIOT HEOOXOAMMBI IS
pelIeHus MHOTHUX BOJOXO3SHCTBEHHBIX 33714, HAIIPUMEP TPH BBIOO-
pe Haubosee 3hPEeKTUBHBIX CIIOCOOOB MEIHMOpPAILIMHU, YCTAHOBICHUH
B3aUMOCBA3M BOJHOI'O pPEKUMaA 6OJIOT C BOJAHBIM PCKUMOM PCUHBIX
0acceifHOB, Ha KOTOPBIX OHHM PACIOJIOXKEHBI, W Ap. V3yueHue BOJ-
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HOro OanaHca 0OJIOT MMEET CBOIO CIEHU(HKY, 3aBUCALIYIO0 OT KIIH-
MaTHYECKHX YCJIOBUH, THIIA OOJOT, UX MUTAHUS, XapaKTepa MOBEpX-
HOCTH (BBIITyKJIasi, BOTHYTAas).

Boanerii Oananc 600T npeAcTaBiIsieT COOTHOLICHNUE MPUX0Ja U
pacxojia BJard v BbIpayKaeTcsl CIAeIyIOUM yPaBHEHUEM:

X-Y1-N+Y3+Y4+Y5-E+AW+n=0,

rae X —atMmocdepHbie ocaaku; Y1 — CTOK BBITEKAIONMMX U3 00710Ta BO-
JOTOKOB; Y2 — TOPU30OHTANIBHBIN CTOK M0 AEATEILHOMY CIIOI0 00JI0Ta,
MOCTYHAIOIIKI Ha CyXO/A0JI pacCpeOTOUEHHBIM NTOTOKOM; Y3 — mpu-
TOK Ha OOJIOTO CO CTOPOHBI CyXOJI0JIOB (TI0 peKaM M pyubsim); Y4 —
MPUTOK Ha OOJIOTO TIOBEPXHOCTHBIX BOJl CO CKJIOHOB OKPY’KAIOIINX
CYXOJIOJIOB, a TaKK€ TPYHTOBBIX BOJI 110 BOJOHOCHBIM TOPU30HTAM,
BBIKJIMHUBAIOLIMMCS B TOP(SHYIO 3aeXb HA TpaHulie 0omota; VS —
BEPTUKAIbHBIA BOJOOOMEH MEkKAy TOP(SHOW 3aJeKbl0 U TMOACTH-
JIAIOIIUM €€ MUHEpalbHBIM TpyHTOM (Y5 <> 0); E — cymMMapHOe Hc-
napenue; AW — u3MeHeHue Biarosarmaca B JesITEIBHOM clioe 00J0Ta
(AW <> 0); 1 — ocTaTOYHBIN YIeH ypaBHEHHs BOJHOTO OajaHca WiIn
HeBsi3Kka OanaHca, BO3HUKAIOUIAs BCICACTBUE HE YUUTBHIBAEMBIX diie-
MEHTOB OasilaHCa U MOTPEUIHOCTEH ONpeAeICHHUS ero AIEMEHTOB.

Cocrapmstronye BOAHOTO OanaHca: aTMocepHbIe ocaiku X, cyM-
MapHoe ucnapenue £, ctok u3 6osiora Y1, mputok B 6010TO M0 Briaiaro-
LM peKaM U pydbsiM Y3 — u3MepsoTCs HEMOCPEACTBEHHO. 3MeHnenue
3anacoB OOJOTHBIX BOJ AW — BBIYHCISETCS 10 JaHHBIM HAOMIOJCHUM
3a K0J1e0aHUsIMU YPOBHS OOJOTHBIX BOJ M KO3(uimeHTa BorooTjaun
JEATENBHOTO CJI0s1; TOPU3OHTANIBHBIA CTOK M0 JIEATETLHOMY CIIOK Y,
yCTaHABJIMBAETCA 110 JaHHBIM 00 YPOBHSX OOJOTHBIX BOA M DKCIIEPH-
MEHTAJILHO OmpeensieMbM QUIbTPALUOHHBIM XapaKTePHCTHKAM JIesi-
TENBHOTO cJ0s1 TOpdsiHOM 3anexu. Benmuuunsl Y4 u Y5 BEUHCIAIOTCS
CYMMapHO KaK OCTaTOYHBIH 4eH ypaBHEHHs BOAHOTO OanaHca.

VYpaBHeHHE BOJHOTO OajlaHCa UCIOJIB3YETCs sl pacdera rojo-
BBIX, CE30HHBIX, MECSYHBIX M JEKaJHBIX BOIHBIX OallaHCOB OOJOT-
HOTO MaccHBa 3a OTJeJIbHbIE ronbl. s amuTensHOro nepuoja Ha-
Omonenus cocrapistonias 6ananca AW paBHa HYIIIO.

B 3aBucuMocTH OT ycloBHH NMuTaHusl 0OJOTa ypaBHEHHE BO-
JHOTO OaynaHca MOYKET OBITh YNPOLICHO 3a CYET MCKIIOYCHUS WM
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MPUPAaBHUBAHMS HYJIO OTIACNBHBIX €ro KoMnoHeHToB» (I'maponorus
cymmm, 1976).

Bosiora urparoT BakHYIO SKOJOTHYECKYIO POJIb: YYacTBYIOT B
THIPOJIOTHYECKOM pekuMe NaHamadTa, CO3Jal0T MHUKPOKIMMATEI,
SIBIISTIOTCSL €CTECTBEHHBIMU OMO(uIbTpamu (Oydep st 3arps3HEeHHN )
U cpefoil obuTaHus KUBOTHBIX M pacTteHuid. «bosora cobuparor u3
aTMocdepsl Ta3. A oduime ra3a B aTMocdepe — OHa U3 IPUUUH TII0-
OanpHOTO MoTeruieHus. B 3amagHo-cuOupckux 00s0Tax — 3TO OAMH
13 UCTOYHHMKOB TMOTJIOIIEHHSI YIIIEKUCIIOro ra3a. M ecnu Mbl HauHeM
YHUYTOXKATh 00JI0TA, MBI JIUIIUMCS OJJHOTO U3 TTIaBHBIX PallOHOB, TJe
YIJICKHUCIIBIH Ta3 mpeBpamiaetcs B Topd»’.

BonoTHble 9KOCHCTEMBI CHOCOOHBI AKKYMYJIMPOBATH OOJIBILION
CIIEKTp 3arps3HAIOIIMX BellecTB U3 arMocdepbl. OHM cOCOOHBI HaKa-
TUTUBATh TAKUE TOKCUYHbIE TEXHOTeHHBIE JIEMEHTBI, KAK MBILIBSIK, CEJIEH,
CBHHEL, KaJIMUH, PTYTh U APYrHe, KOHCEPBUPYS MX Ha MHOTHE ToJbl. B
00JI0Tax HAaJOJITO MOTYT KOHCEPBUPOBATBCS OPraHMIECKHE 3arpsi3HATE-
JIM, B YaCTHOCTH HE(TENPOAYKTHI U, TO-BUANMOMY, IECTULIUABL. Y YHTHI-
Basi MacIITaObl 3200104eHHBIX MTonIaaei 3anagHoi CubupH, 3HaUCHUE
00N0T Kak Omomorndeckoro GuibTpa TPYIAHO MepeouneHuTb. CeKpeThl
THAPOJIOTUYECKON PO OOJIOT PaCKPBITHI €I AAIEKO HE 0 KOHIIA.

Ha ©Gomorax mpou3pacTaeT MHOXXECTBO MOJE3HBIX PACTCHUH
(sirogHbBIE, JIEKApCTBEHHBIE, MOX W Jp.). B TyHIpOBOII 30HE MOX-
HO BCTPETHUTbH APEBECHBIC PACTEHMS B HEOOBIYHOM BUAE: OCHHY KakK
KYCTapHHUK, CTEJIAIINECS Ha MXY €JIM U COCHBI, KapJIMKOBas OepesKa.
TonbKo Tak Mo CHEroM OHHM 3UMOH 3alIMIIEHBI OT X0JIOJIOB U BETPOB.
PacTyT Takue nepeBbsi OUeHb MEUIEHHO. MasieHbKasi cyxas eJoduka,
C IMaMeTpoM CTBOJia B 2 CM, MMeJa BEeChbMa COJHIHBIA BO3pacT —
56 net. Ero mpupocT coCTaBIsiT BCErO OJMH MUJUIUMETP 3a TPU TOJa.

PackunyBmmecst Ha OospIne TUIOMEAAN 00I0Ta JAIOT NPUOCKH-
e NTUHaM M KUBOTHBIM. OHU MPEACTaBIAIOT MECTa THE30BAHHS
BOJIOTIJIABAOIIMX IITHI, B TOM 4Hcie JeOeas-KIuKyHa. Penkumu Bu-
JaMU TTUL] SIBISTIOTCS TaKKe OpPIIaH-0ETIOXBOCT U CEPBIi KYPaBilb.

Ha tepputopuu peciyonuiku Komu oxpansiercs 114 3TanoHHbIx U
KITIOKBEHHBIX 00JIOT 0011eil miomaapio HeMHoruM oostee 0.5 MutH ra.
Ha HuX coxpaHSIOTCS B €CTECTBEHHOM COCTOSIHWM HauOoJjiee MHTe-

" Poccuiickast razeta. Ne4456. 1 cenrsops 2007 r. Bomora kak
HaroHaneHas neHHocTh. URL: http://pda.rg.ru/2007/09/01/bolota.html.
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pEecHbIe B HAYYHOM OTHOLICHUH M THIWYHBIE 00JI0Ta C XapakTepHOH
s HUX (IOpoll M PacTUTENBHOCTBIO, PA3IUYHBIMH OOJOTHBIMH
KOMILJIEKCAMU, ¥ YHUKAJIbHbIC, C PEAKMMHU BUIAMH PAaCTEHHH U MTHUIL.
OcHoBHO# mporpammoii JlapBuHckoro 6nocdepHoro 3amoBenHHKa,
pacnonoxkenHoro Ha LleHTpanbsHOM MbIce PBIOMHCKOrO BOAZOXpaHU-
JIMILIA, SIBISETCS U3yYeHHE U COXpaHeHHE OOOTHBIX HIKOCHCTEM.

Pacnpoctpanenue 60s10T B Poccun
U MIX HCNI0JIb30BaHME B HAPOJHOM X0351MCTBEe

Oo6mmas momaae 600t B Poccnu cocrasisier okouo 2,1 MitH Km?,
T. €. okoso 10% Bceli Teppuropun. 13 storo xonmvectsa Ha EBpo-
neiickyro gacte Poccun npuxoaurcst okoso 0,6 M km? (12% mno-
maan), a Ha Asuatckyro — 1,5 mite km? (0koJ10 9%).

Ha Esponeiickoii Tepputopun Poccun HamOolblee KOJIUYECTBO
0O0JIOT PACIIONOKEHO B 30HE U30BITOUHOTO YBIAKHEHUS, T. €. Ha CEBEPO-
3amajie u cesepe, NMokpeiBas 10 40% Bcell TeppUTOpUH. 3HAUUTEITBLHON
3a007104eHHOCTBIO (10 50% 1 OoJ1ee) XapaKTepu3yeTcs 30Ha TYHAPBI, 3a-
TeM cpenHsisi U ceBepHast yacTb Kapenn (40-50%). B 3anagHoi yactu
EBponetickoii Teppuropun Poccuun 60s0Ta pacrionararorcs npeuMyliiie-
CTBEHHO B IOHI)KEHMSAX, a B BOCTOUHOM — Ha Bojjopaszaenax. bomboit
3a00JI0YEHHOCTBIO OTJIMYAIOTCS HUI3MEHHOCTH € OJIM3KUM OT IOBEPXHO-
CTH 3aJIeTaHUEM TOJ3eMHBIX BOJI. 31eCh MPeo0IaiatoT HU3UHHbBIE 0O0JI0-
ta, Hanpumep Ilonecse, Memepa, Monoro-11lekcaunckas, MnsmeHcKo-
BonxoBckas Hu3MeHHOCTH 1 Ap. 3a00m04eHHOCTh B EBporneiickoii uactu
CCCP yMeHBbIIaeTCs K 10Ty U F0T0-BOCTOKY.

B Aswnarckoii yvactu Poccun HanOoiiee 3a0onouena 3amagHas
Cubups. o 70% ee TeppUTOPUHU MOKPHIBAIOT 00JI0Ta Pa3IMYHBIX
tunoB. B 30He Talirm Haxomutcs okoiio 80% TopdsiHBIX Oo0JOT
Poccun. 3nauntensHO 3a00J0Y€HHOCTBIO OTIMYAIOTCS LIHPOKO-
nucTBeHHble Jieca JlanpHero Boctoka; MougHbie TopdsiHble 600Ta
BcTpeuaroTcs Ha KamuaTke.

B 1oxxHbIX paiionax Poccun 3a005104€HHOCTh YMEHBIIAETCS, U B
30HE CTEIH, [TOJIYIYCThIHb U IMYCTBHIHb 00JI0TA BCTPEUAIOTCS U3PEAKa
B IoMMax OOJIBILUX PEK.

B Poccun B mmpokux Mmacmrtabax MPOBOJHIOCH OCYLICHHE U
0CBOCHHUE 0OJIOT M 3a00J04YEHHBIX 3eMeNb B benopyccun, YKpauHsl,
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[TpubanTuiickux pecmybaukax, Cubupu, na Hansaem Boctoke u B
LeHTpalbHbIX paiioHax P®. Co BpeMeH nepecTpoiKH 3TH MEpPOIIpHsI-
THSI CUIIBHO OCJIa0JIU ¥ IPOBOJSTCS JTOKAIBHO U [0 YCMOTPEHUIO Blla-
CTel CyBEepEHHBIX PECIyOIHK.

OcyleHHble HU3MHHBIE OOJIOTa HCTONB3YIOTCS A CEeIBCKOXO-
3S1ICTBEHHOTO IIPOU3BOJICTBA: B KAUECTBE CEHOKOCHBIX YIOAMM, IS TI0-
CEBA 3€PHOBBIX, TEXHUUECKUX U OBOLLIHBIX KYJIbTYP, PA3BEACHHUS CaZ0B U
p. Hanmpumep, ocyiieHnHas noviMa p. MprieHs B HacTosIee BpeMs SIBJIs-
€TCsl OCHOBHOU OBOIIHOM 0a30ii cTonmuibl Ykpaunsl . Kuea. Ha mecte
ObBIIMX Komxuackux OOJOT BO3AENBIBAIOT IUIAHTALUMK LIUTPYCOBBIX U
JPpYTUX CyOTponM4ecKux KynabTyp. OcyleHHbIEe 3eMJIM MpU Haajexka-
LIEM yXOJIe CIIOCOOHBI JaBaTh B TCUCHUE MHOTHUX JIET BBICOKHE YPOXKaH.

Topdsiabie 6om0Ta CITy’)KaT HCTOYHUKAMH TOIUIMBA JJIs1 TIPOMBIIII-
JeHHOCTH 1 TeroanekTpoctanuuii (latypekas 'POC u np.).

Bonora conepxar orpoMusle 3anacsl Topda. B Poccnu cocpenoro-
4eHo 62,6% Bcex ero MUpOBBIX 3anacoB. [Ipumenenne Topda pasHo-
00pa3Ho. OH MUPOKO UCTIONB3YETCs KaK TOIUIMBO; MyTEM MepepadoT-
KM U3 HETO MOJIy4aloT BOCK, apaduH, CMa304HbIe Macia U JIp.

Topd mpumensieTcst UIsi U3TOTOBICHUSI M30JISLUOHHBIX CTPOH-
TENILHBIX MaTepHajoB, KapToHa, Oymarun u mp. [lpm mepepabotke
TOpd AaeT psii LEHHBIX XUMHUECKUX MPOAYKTOB: TOPDSHYIO CMOIY,
OeH31H, KEPOCHH, aMMHaK, BUHHBIN CITUPT U AP.

[upoxoe npuMeHeHne UMeeT Top( B CETBCKOM XO3SIMCTBE B Ka-
YecTBE a30THCTOro yIoOpeHHs, a TaKKe MPH M3TOTOBICHUU TOpdo-
MIEPErHOMHBIX TOPLIOYKOB JIJIsl BBICAJIKH OBOLHBIX KYJIbTYpP. Bepxuue
cion cnabopasnoxkusiierocsi Topda (MOXOBOH odec) SIBISIOTCS XO-
polIel TOACTUIIKOM ISl CKOTa Ha CKOTo(hepMax.
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I'nasa 9. lloag3eMHBbIEe BO/AbI

Tunbl N0A3€eMHBIX BOJ, M0 MPOUCXO0KAEHHUIO

K 1oa3eMHBIM OTHOCSITCSI BOJIbI, HAXOJISIIUECS B HEApax 3eMIn
B JKHJIKOM, MapoOOpa3HOM M TBEPJOM COCTOSHHH ¥ 3aIlOJHSIOIIHIE
MOPBI, MyCTOTHI U TPEIIUHBI B TOPHBIX Topojax. [1o cmocody obpa-
30BaHHMS (IPOUCXONKICHHS) TIOI3EMHBIC BOJIBI PHHSTO JICTUTH HA Ue-
TBIPE TPYIIIIBL:

UHPUIBTPANIMOHHBIE, 00Pa30BaHHbIC B PE3YJIbTATE MPOHUKHO-
BEHHSI aTMOC(EPHBIX OCAAKOB (MIPOCOYUBIITUECS ) B TOJIIY PBIXJIBIX
TOPHBIX TTOPO/I;

KOH/IeHCAIIMOHHBIE, 00pa3yroluecs U3 BOJIHBIX I1apOB aTMOC-
(hepHOTro W MOYBEHHOTO BO3/yXa, IIPOHUKAIONIECTO B TIOYBY WM BbI-
XOJISIIME Ha JHEBHYIO TOBEPXHOCTH MOPOIBI, 0OOBIYHO B 3aCYIUTUBBIX
o0acTsx;

ceJUMEHTOreHHbIe, GOpMUpYIOIIHEcs B pe3yiIbTaTe MPOHUKHO-
BEHUSI MOPCKUX MJIOBBIX BOJ| B TOJIIIM MOPOJ] HA PA3IUYHBIX CTA/IUAX
0caIK000pa3oBaHUs U MO3/IHEE;

Me:xkamMop(orenHble (MarMaTHIecKue (FOBEHWIBHBIC)), 00pa3o-
BaHHbBIC M3 TIOJHUMAIOIIUXCS U3 HElp 3eMiH (M3 MarMaTH4ecKoi u
METaMOP(PUIECKON 30H) TTapOB M, MOXKET OBITh, M C JUCCOIIMUPOBAH-
HBIMH Ta3aMH.

[MonzemubIe BOJIBI 00Pa3yIOTCS M CMEIIAHHBIM ITYTEM, YTO TOJI-
TBEPXKJIAETCSI MX XUMHYECKHM M Ta30BbIM COCTaBOM U PEKUMOM.
Bojibl cMenIaHHOTO MPOUCXOXKICHUS B IPUPOJIC CaMble pacrpocTpa-
HEHHBIC.

Bubl NoA3€MHBIX BOJ,

Pasnuyaror crieqyromye BUABI BOJBI B IOPOJaX U MHHEpaJaX:

1) cBsizaHHy10; 2) CBOOOAHYIO; 3) B TBEPAOM COCTOSIHUH; 4) B
BHJIe mapa.

Cas3aHHAas BOJA JICTUTCS HA XUMUYECKH U (DU3MUYECKU CBSI3aH-
Hy10. XMMHUYECKH CBSI3aHHAs BOJA COJICPIKUTCS B MUHEpaiax (THIIC,
MUPAOWIIAT. MyCKOBUT H T. [I.) U MOXET OBITh BRICBOOOXKIEHA TOJIBKO
IIPY BBICOKHX TEMIIEPaTypax | JaBJICHUU.
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dusnyecku cBsA3aHHAs BOJAA ACIHUTCS HA eUSPOCKONUYECKYTIO U
NIEHOUHYIO.

Tuepockonuueckas 6ooa 0o0pazyercs B pe3ysibTaTe MOTIOIIEHHS
MOPOJION MapoB BOJbI U3 Bo3ayxa. OHA He MOMUMHSETCS CHIIE TsDKe-
CTH, HE TepeaeT TUAPOCTATUIECKOTO JaBJICHUS, HE 00NanaeT pac-
TBOPSIONIEH CIOCOOHOCTBIO, 3amep3aeT mpHu Temneparype —78° C,
HeAOCTyIHa 71 pacteHuid. [Ipu HarpeBanuu nopoast 1o 100-105° C
OHA TIOJIHOCTBIO YAAJSIeTCSI.

IInenounas 6o0a odpasyeTcs B OpoJax MpH KOHJCHCAIH BOJIS-
HBIX [IAPOB, IOKPBIBAs TOHKOH 1eHKo# (He 6onee 0,001 cm) moBepx-
HOCTH OTIEJBHBIX YacTHUI] MOPOJBI CBEPX CJIOSI TUTPOCKONUYECKOM
BOJIBL. DTa BOJIAa TAKXKE HE IMOAYMHSCTCS CHJIE TSDKECTH, HE TiepeiaeT
THIPOCTATHYECKOTO IaBIICHMS, 3aMep3aeT NpHU TeMIlepaType HUXKe
—6° C. OHa 110X0 UCHONb3yeTCs PACTCHUSMH, HO OJIarONPHUSITCTBYET
JeSITeTbHOCTH MUKPOOPTaHU3MOB, CIIOCOOCTBYS IOYBOOOPA30BAHUIO.
JIBI>KeHHE IJICHOYHON BOJBI MPOUCXOAUT MO MOBEPXHOCTH YaCTHIIL
IpyHTa B CTOPOHY MEHEE TOHKHX IJICHOK.

Brinenenre Tpynmbl CBSA3aHHBIX BOJ CIIPABEJIMBO JIMIIb JJIS
CPaBHHUTEIBHO HEOONMBIIOro Ciost IuTochepbl — 4—5 KM, I/ie HU3KHE
JaBlieHHE M Temreparypa. Ha Gonpimx riayOuHax CBSI3aHHBIC BOJIBI
CTaHOBSTCSl cBOOOAHBIMU. OOIIME 3anackl pU3NIECKH U XUMUYECKU
CBA3aHHOM BOJLI 0KOJIO 84,3x10' 1, miau 842 MiH kM>.

CBo0oaHas BoJa 1Mo CBOUM (U3UUECKUM OCOOCHHOCTSIM JICIIHT-
Csl Ha 2pasumayuonHyio U Kanuiiapuyto. Boxa, IBrKymascs B mopax,
TPEUIMHAX W IyCTOTaxX IOJI BIMSHHEM CHIIbl TSDKECTH, Ha3bIBACTCS
epasumayuonnou. JlocTuras BoAOHEIIPOHUIIAEMBIX ITOPOJ] U TIepeMe-
LIasACh 110 BOJOYNOPY B COOTBETCTBHH C YKIIOHOM €TO IMOBEPXHOCTH,
OHa 00pa3yeT BOJOHOCHBIA TOPU3OHT. Bhillle ypOBHS TpaBUTALIOH-
HBIX TPYHTOBBIX BOJI PACTIOJIOKEHA KANULIAPHASL BOJA, 3aTIOTHSIOLIAs
KalTWJUISIPHBIE TTOPBI M yIEPKUBAOIIAsICS B HUX CHJIAMH [TOBEPXHOCT-
HOTO HATsKeHUs. B ycioBHsIX, KOrja cHibl KalmMJUISIPHOTO HaTsDKe-
HUS IPEBBILIAIOT CUITY TSDKECTH, OHa cllocoOHa MOAHUMAThCS B TOH-
KHx TpyOkax. BricoTa ee moabpeMa oOpaTHO MPOMOPIMOHATIbHA THa-
METpPYy KalMJUIAPOB U COCTaBISET: B MeJIKO3epHUCTOM niecke 35—100
cm, cynecr — oT 100 ) 150 cM, rimuae — 400-500 cm.
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B xanwinspHOM ABMKEHUU BOJBI BBIIEISIOT KalWIIIPHOE MO~
HSATHE BEpXHEH 4acTu IuU1acTa Moj JIeHCTBHEM IMOBEPXHOCTHOIO Ha-
TSKEHHS, TOPU30HTAIILHOE JABMYKEHUE MOJI BIMUSHUEM CUJIBI TAKECTH
B HIDKHEH ero 4actu. MOIHOCTh KalWJUIIPHON KaliMbl U3MEHSIETCS
BO BpeMeHH. B paiioHax ¢ riy0oKHUM 3alileraHieM YPOBHS MOI3EMHBIX
BOJ KallWJUIIpHAs BOJA SIBJISIETCS OCHOBHBIM HCTOYHUKOM IMUTaHUA
pacTeHuii, HO B YCJIOBMSIX CYXOI'O KJIMMaTa BBICOKAs KalWJUIApHas
KaiiMa MOKeT cTaTh MPUYMHOM 3acOEeHNs TOYB.

Booa 6 meepoom cocmosnuu pacpocTpaneHa B 00JacTsIX Ce30H-
HOW MHOTOJIETHEH Mep310Thl. O0111ee KOTHMYECTBO TAKUX BOJ TPOMa/I-
HO — 300 000 kM’

Ilapoobdpasnas 600a 3aHUMAaET TOPBI, MMyCTOTHl U TPELIMHBI B
3eMHOI KOpe OT €€ MMOBEPXHOCTH /10 MaHTUH. B MoBepXHOCTHOM cioe
3eMHOI KOPBI HAXOJUTCA MOAC XOJIOAHOTO Mapa, KOTOPBIM MUTPUPYET
C BO3JyX0OM aTtMocdepsl uin TudpPyHaupyeT u3 artMmochepsl B OYBBI
W TIOATIOYBHI MOJ BIUSHUEM Pa3HOCTH B ympyroctu napa. Ha Gomb-
mux TiayonHax ¢ temneparypoir 500°C kamenbHO-KuAKas BoJa 3a-
MelnaeTcs mapooOpas3Hoii (a3oi mosica TOpsSYEro mapa, pacrnpocTpa-
HSIOLIETOCS 10 MAaHTHH.

Knaccudpukanus noj3eMHbIX BOJ,
M0 yC/JIOBUSM 3aJ/IeraHMs B 3eMHOM Kope

[lo comepskaHuiO Biark U CBOOOTHBIX T'PABUTALIMOHHBIX BOJA B
3EMHOI KOpe pasInyaroT 30Hbl aspayuu U noano2o Hacviujenus. 1lon
30HOU aspayuu TIOPa3yMeBAETCs IMOBEPXHOCTHAsl TOJINA 3EMHOM
KODBI, Tl IOA3EMHBIC BOJbI OBIBAIOT CHOPAIMYECKH M B KOTOPOM
MIPOUCXOST SHEPTUUHO HPOLIECCHl OKUCIICHHS Oaroaapsi HaIM4IHIO B
IycTOTax Mopobl Bo3ayxa. [lox sonoii nacviuenus nogpasymeBaeT-
Csl Ta 4aCTh 36MHOM KOPBI, KOTOpast JIEKHUT HUXKE 3epKajla IIEPBOTO OT
IIOBEPXHOCTHU IOCTOSTHHOT'O BOJOHOCHOT'O TOPU30HTA; 30Hbl A3payuu
BKITIOUAIOT NOYBEHHBIE 800bl N 6EPXOB00KY; BOJBI MOJIHOTO HACHIIIE-
HUSL — TPYHTOBBIE U MEJICNIIACOBbIE BOLBL.

IlouBeHHBIE BOABI 3aJIETAIOT y CAMOI ITOBEPXHOCTH 1 HAIIUTHIBA-
0T [TOYBY Ha O4Y€Hb HeOOJbIYI0 T1yOouHy. [1o1 BIMsHUEM COTHEYHOM
paavaluy ¥ TpAaHCIIMPAIMK PACTEHUH TOYBEHHBIE BOJIbI HCIIAPSIIOTCH,
1 TIOBEPXHOCTb 3€MJIM CTAHOBUTCSI COBEPIIEHHO CyX0H. B ciydae BbI-
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najeHusl aTMOCQEPHBIX OCAJKOB MMOYBEHHBIC BOJBI MEPEIBUTAIOTCS
BrIIyOb, HO BOZIOYIOpa He JocTUraioT. [loaTomy MX Ha3bIBAIOT 100-
BEULEHHBIMUL.

BepxoBoaka — Oe3HANOPHBI TOPU30HT MOA3EMHBIX BOJ, 3a-
neraromui Haubonee GJIM3KO K 36MHOM MOBEPXHOCTH HaJl MECTHBIM
BOJIOYIIOPOM M HE HMMEIOMIMK CIUIOIIHOIO pacmpocTpaHeHus. OHa
oOpasyercsi B pe3ylbTaTe MPOCAYMBAHMS JOXKIEBBIX M TaJIbIX BOJ.
YpoBeHb BEpXOBOJKH MOJBEPIKEH KOIEOaHUSIM B 3aBUCUMOCTH OT T'H-
JPOMETEOPOJIOTHUECKUX YCIOBUM. JTa BOJIA JIETKO 3arpsi3HsIeTCs, Uc-
4e3aeT B 3aCyLUIMBOE BpeMs T0Jla WIH MPOMEP3aeT 3UMOM, TOITOMY
HCTIONB30BaTh €€ B OBITOBBIX LIEJSIX HEb3s.

I'pyHTOBBIE BO/IBI — BOJIBI IEPBOTO OT IIOBEPXHOCTH MMOCTOSIHHO-
r'0 BOJOHOCHOT'O TOPU30HTA, PACIIONOXKEHHOTO Ha IIEPBOM BOAOYIIOP-
HOM CJI0€, He MIEPEKPBITOM BOJAOHETIPOHHIIAEMOH MOPOJOH. DTH BOJIBI
MOTYT IIPEACTABIATH HEOABHKHBIH TOA3EMHBIN BOJIOEM, €CITH X BO-
JOYTIOPHOE JIOXKE 3ajeraeT yaueoopasHo, MOBEPXHOCTh MIIN 3€pPKallo
IPYHTOBBIX BOJ] B TAKOM CIIy4ae JIEKHUT TOPU30HTAIBHO.

Ecnu 3epkano rpyHTOBBIX BOA 00J1aJa€T YKIOHOM, TO B CTOPOHY
YKJIOHA TIOJ IEHCTBUEM CHJIbI TSDKECTH CTEKaeT M TPYHTOBas BOJA,
9TO MOTOKM HUcxozsmue. CKOPOCTh MepeMelIeHHsI TPYHTOBBIX BOJ
B KPYMHO3EPHHUCTHIX meckax 1,5-2,0 M/cyT, B MENKO3EPHUCTHIX Tie-
ckax u cynecsix 0,5-1,0 B cyrmnakax u neccax 0,1-0,3 m/cyt. Tak
KaK TPYHTOBBIE BOJbl HEHATIOPHBIE, 00JaCTh UX MUTAHUS COBMAACT C
00JIaCTBIO PACIIPOCTPAaHEHHUS U MUTaHUE MPOUCXOAMT 32 CYET: a) WH-
¢ubTpany aTMOchEepHBIX 0CaIKOB M CHETOBBIX BOA; 0) GUiIbTpauu
U3 PeK, 03ep, BOJOXPAHMUIIMI U KAaHAJIOB; B) KOHJICHCAIMH BOJSHBIX
MapoB U BHYTPUTPYHTOBOTO HCHIAPEHHMS; T) MOATOKA (MTOAMUTHIBAHUS )
u3 Oosee rryOOKMX BOJOHOCHBIX TOPU30HTOB.

KoneGanust ypoBHS I'pyHTOBBIX BOJ HHOT/Aa HUMEIOT BECbMa BBI-
PaKEHHBIN XapaKTep U JOCTUTAIOT B TEUEHUE T0/1a HECKOIBKHX Me-
TpoB. B yCIOBUSAX KOHTHHEHTAIBHOIO KIMMAaTa YMEPEHHBIX IIUPOT
HAUBBICLIINH YPOBEHb MPUXOIUTCS Ha BECHY, B MOPCKOM KJIMMAaTe —
Ha 3uMy. Ha monoxeHne ypoBHS TPYHTOBBIX BOJ OKa3bIBAIOT BIIHSI-
HUE KoJieOaHusl TeMIIepaTypbl MOYBHI, aTMOC(EpHOTro AaBIEHUS, pe-
nbe() MECTHOCTH, 3aCEJICHHOCTb, 3a00J0UYEHHOCTh, HCKYCCTBEHHBIE
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MpUYHHBL. B MpUMOpCcKUX 001acTsIX TPYHTOBBIC BOJIBI MOIBEPIKEHBI
BO3JCHCTBUIO MOPCKUX MPUIUBOB.

Temrieparypa rpyHTOBBIX BOJ] MOXKET ITOJIBEPraThCsl 3HAYUTEITLHBIM
KoJieOaHUsIM, IPUYEM OHU TEM CHIILHEE, YeM OJIFKE 3ePKaJIO TPYHTOBBIX
BOJ K MOBEPXHOCTH 3eMiH. Eciu 3epkano rpyHTOBBIX BOJ JIEKHUT He-
[ITyOOKO, TO TPYHTOBBIC BOJIbI UCIIBITHIBAIOT CYTOYHBIC KOJICOAHUS TEM-
repaTypbl ¥ B YCIIOBUSIX XOJIOAHBIX 3UM MOTYT 3amMep3athb. [Ipu Gonee
[ITyOOKOM 3aJIeraHiy TPYHTOBBIX BOJI CyTOYHBIE KOJICOAHHUS ITOCTETICHHO
3aTyXaroT, HO CE30HHBIC KOJICOAHHS BCE JKE MOT'YT HMETh MECTO.

Munepanu3anuss ¥ XUMAYECKUH COCTaB T'PYHTOBBIX BOA (op-
MUPYIOTCS U U3MEHSIOTCS B PE3yJIbTaTe B3aUMOJCHCTBUS (PU3UKO-
reorpa)uyecKnx, TreOJIOTUYCCKHX, (PH3UKO-XUMHUYECKUX, (u3nde-
CKUX, OMOJIOTMYECKUX M aHTPONOTCHHBIX (hakTopoB. Ponb mocnes-
HUX BCE BO3PACTaET MO MEPEe Pa3BUTHs TEXHUKH U XO3SIMCTBEHHOTO
OCBOEHUS TeppuTOpHUi. J[JIs1 TPYHTOBBIX BOJI XapaKTEPHBI 30HAILHBIC
pa3Iuyus COCTaBa M KOHIIEHTPALUU PACTBOPEHHBIX BELIECTB B IMPO-
CTPaHCTBE M 3HAYUTEIbHbIC KOJIeOaHMs BO BpeMeHHU. Tak Kak reorpa-
(budeckol 30HATLHOCTH MMOAYUHSIIOTCS U JPYTUE DJIEMEHTHI PeKUMa
TPYHTOBBIX BOJ (TeMIlepaTypa, YpPOBEHB), MOKHO CIIE€JaTh BBIBOJ O
30HAJTBHOCTU IPYHTOBBIX BOJI.

30HAJILHBIMU Ha3bIBAIOT I'PYHTOBBIC BOJBI, OCOOCHHOCTH 3alie-
TaHusl, COCTAB MMUTAHUS U PSIKUM KOTOPBIX 3aBHUCAT OT KIIMMATa U CO-
YeTaHUsl TeOMOP(OIOTUYECKUX, TOUBEHHO-00TAHUYECKUX U JIUTOJIO-
rudeckux (hakTopoB. BEIIEISIFOT CEMb OCHOBHBIX 30H TPYHTOBBIX BOJI:

1) TyHapoBasi 30Ha YJIBTPANPECHBIX BOJ — 3E€PKAJIO HAXOJUTCS
OJIM3KO OT JHEBHON MMOBEPXHOCTHU WJIM CIIMBACTCS C HEW;

2) necHast 30Ha MPECHBIX BBICOKOCTOSIIIIUX BOJ] — TPYHTOBBIC BOJIBI
3aJierarot Ha riyoune 1,54 w;

3) crenHas 30Ha CIA0OMUHEPATM30BAHHBIX U TITyOOKO3aleraro-
IIUX BOJ— FPYHTOBBIC BOJIbI 3AJICTAIOT Ha TIyOuHe 10 20 M U UMEIOT
TCUIPOKapOOHATO-KaIbIMEeBY0 MuHepanu3anuo ot 0,5 mo 1,0 /1, a
Ha MEXIYPeUbsiX — XJIOPUIHYIO H XJIOPHIHO-CYJIb(ATHYIO MHHEpa-
JIM3AIHIO OT & T/11;

4) 30Ha COJIEBBIX INTyOOKO3aJIETalOIIUX TPYHTOBBIX BOJ U TpaH-
3UTHBIX [TOTOKOB ITPECHBIX BOJ| MOJYITYCTHIHHON U MyCTHIHHOMN 30H —
OCHOBHAsl Macca TPYHTOBOI BOJIbI 3aCYILTUBLIX 30H — MPEACTABICHA
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MUTPAIIMOHHBIMH MTOTOKaMH, IMOCTYMAIOIIMMH U3 palloHOB C MHBIMH
MIPUPOJIHBIMU YCIOBUAMH;

5) 30Ha c1a0OMUHEPATU30BaHHBIX U TIyOOKO3aJerarolux BOJ
TPONMUYECKUX CTENEN U CaBaHH — IPYHTOBBIE BOJIBI 3aJIETal0T HA IITy-
oune ot 15 10 50 M;

6) 30Ha BBICOKOCTOSIIMX U MPECHBIX TPYHTOBBIX BOJA AKBATOPU-
QJIBHBIX JIECOB — MPH M30BITOYHOM aTMOC(HEPHOM YBIXHEHUH U O0U-
JIUY TIOBEPXHOCTHBIX BOJJOEMOB B 30HE TUJIEH IPYHTOBBIE BOABI CTOSIT
BBICOKO;

7) 30Ha MOA3eMHBIX BOJ obiacTeil MHOTONIETHEH Mep3i0Thl Ce-
BepHOH A3uu u CeBepHOW AMEPUKH — ONPEEISIONIYIO0 POIb UTPAIOT
creun(prUecKre TEMIOBbIe YCIOBHS 3a IOCIEIHEEe T'€O0IOTHYECKOe
BpeMsl, a HE BEJIMYMHA YBJIAXKHEHUS TEPPUTOPUH.

MesknnacToBble BOJbl OTIMYAIOTCA OT Z2PYHMOBLIX TEM, UTO
MEXKIIJIACTOBBIM BOJOHOCHBI T'PYHT MEPEKPBHIT C MOBEPXHOCTH BO-
noynopHoi kposieii. [TosTomy nutanue nx arMocepHbIMU BOJAMH
MIPOUCXOANUT TOJBKO TaM, I'/I€ BEPXHUH BOJOYIOPHBIN IIACT OTCYT-
CTBYeT. MeKIUIacTOBbIE BOJIbI MTOPA3ACIAIOTCSA Ha /1B TUIA: HEHA-
nopHvie (HUCXOIAIINE) U HanopHbvle (BOCXOISIINE).

Henanopnvie MeXNaacTOBble BOJbI HACHIIIAIOT BOJOHOCHBIN
IJ1acT YaCTUYHO U CTEKAIOT MO0 YKJIOHY TaK ke, KaK U TPYHTOBBIE.

Hanopneie MeXmiacToBble BOJbI 3aJIeTal0T B TEKTOHHYECKHUX
CTPYKTypax, BOTHYTHIX (MyJIbI1000pa3HbIX) WM HAKJIOHHBIX TJIACTaX.
WX 00BIYHO HA3BIBAIOT APTE3UAHCKUMHU 110 UMEHH (PaHIy3CKOM Mpo-
BUHLMU ApTtya, re B 1126 r. BnepBele B EBpore HEOXKHIaHHO MPH
OypeHHH CKBa)KHH OBUIM BCKPBITH (DOHTAHUPYIOIINE BOJBI, KOTOPBIC
MIOJIyYMJIM HAa3BAHNE apTE3UaHCKUX.

['eonoruueckne CTPYKTYpBbI, OTIMYAIOLIMECs H3rHOOM uepe-
JOYIOLIMXCS CJIOEB BHU3Y (CHHEKIU3bl, CHHKIMHAIHN) U MOJTOMY CO-
JeprKalire HarmopHble BOJbI, HA3BIBAIOTCS apTE3MaHCKUMU OacceliHa-
Mu. IMEHHO B HUX COCpeIOTOYEHa OCHOBHAsI Macca MOJ3EMHBIX BOJ
MaTepukoB. Kaxnplidi apTe3naHckuii 6acceilH HaXOIUTCsS B OINpene-
JICHHBIX T€OJIOTMYECKUX CTPYKTYPax U UMEET 00beM, UCUUCIIAEMBIT
TeIcsSTYaMu Kyondeckux MeTpoB. B CCCP uzBectHo okoio 90 apre3u-
aHckux OacceliHoB. B yncie ux u camblii KpyHbIH Ha 3eMiie 3anaaHo-
Cubupckuii 6acceiit miomanpo 3 MitH kM. MOIIHbIE apTe3uaHCKe
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OacceifHbl OOHapy>KEeHbl Ha BCEX MAaTEpPHKax M BO BCEX MPHPOIHBIX
30Hax. B kaxxaom OacceiiHe BBIAETSIOTCS 00JAcTH MUTAHUS, HAro-
pa u pa3rpy3ku. B obmactu muTaHus BOJOHOCHBIA TOPU3OHT UMEET
CBOOOJIHYIO IOBEPXHOCTh M MUTAETCS] TPYHTOBBIMU Bojamu. B obOna-
CTH Hamopa BOJAa NPH HAIWYHU CKBaKUHBI MOXKET MOTHSITHCS BBILIE
YPOBHSI BOJAOHOCHOTO TOpM30HTA WK (DOHTAaHHpPOBaTh. B oOmactu
pasrpy3KH BoJa BBIXOIHT Ha MOBEPXHOCTh, NEPEXOIUT B TPYHTOBBIE
BOJIbI MJTM HETIOCPEACTBEHHO MUTAET peku. HekoTopkle y4acTKu apTe-
3MaHCKUX 0acCeHOB HaXOIATCS HIKE YPOBHS MOPSL.

Hanpumep, xk BocToky oT modepexnsi Diopuabl B ATIaHTHYE-
CKOM OKE€aHE M3BECTEH y4YacTOK C MPECHOW BOJOH, OKPYKEHHOU co-
neHoil. KanutaHsl cy/10B MOMOTHSIOT 3aMackl MPECHOW BOJBI MPSIMO B
Mope. O0nacTh pacnpocTpaHeHust MPECHON BOJIBI B MOPE UMEET OKO-
70 30 M B 1MaMeTpe M OTIMYAETCS OT OKPY>KAIOMICH COJICHOH BOABI
CBOUM ILIBETOM M HU3KOH TeMIepaTypou.

ApTe3naHcKue BOJIb, 3aeras riyooKo B 3eMHOM KOpe, UCTIBITHI-
BalOT BO3/ICHCTBHE BHYTPEHHETO TeIjIa 3eMIIH, IOATOMY OHH HEPEIKO
HMEIOT BBICOKYIO TeMIeparypy. Boay, nmeromryto Temmnepatypy 37—
42° C, Ha3bIBalOT TepMajbHOH, cBhIle 42° C — ropsuei (runeprep-
MaJIbHOM ).

XUMHUECKHH COCTaB apTE3MaHCKUX BOJ BeCbMa Pa3sHOOOpa3eH.
Bepxnue nnactel B ipeaenax riayoun ot 100 mo 600 M umerot mpe-
CHYIO MJIM CIaOOMHMHEpPaTN30BaHHYIO THMAPOKapOOHATHYIO BOJIY; Ha
HUX CKa3bIBAeTCs OMNPECHAIOLICE BIMSHHE aTMOC(HEPHBIX, MOBEPX-
HOCTHBIX M TPYHTOBBIX BOA. Himke 3aneraror MHHEpaIM30BaHHBIC
BOJIbI, XUMUYECKHUH COCTaB KOTOPHIX (POPMHUPYETCS B PE3yJIbTaTE CMe-
LICHUS] BEPXHUX MPECHBIX HMKHUX BBICOKOMHHEPAIM30BAHHBIX BOJI.
[To npeumy1ecTBY OHU CyNb(haTHBIC U LIETOYHEIE.

I'myGokne MuHepan30BaHHBIE BOABI, UIIM PACCOJIbl, HAKOMMIHCH
B Iporecce 0caaKxoo0pa3oBaHus B 3II0XH MOPCKHUX TPaHCTPECCHi pas-
HBIX [€0JIOTHYECKUX Meproa0B. OHM 00pa3yroT 30Hy BEICOKOMUHEpa-
JIM30BaHHBIX BOJI, YAIE XJIOPUAHOTO THIIA.

Oco0y10 pa3HOBHIHOCTH apTE3MAHCKUX BOJ MPEACTABISIOT MH-
HepanbHbIe BOJBI, 00Nafaome JeueOHbIMU CBOHCTBAMU: YIJIEKHC-
JIble, BOJOPOIHBIE, PalOHOBBIE, OPOMUCTEIE, Kee3ucThie U Ip. Tak
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KaK apTE3MaHCKNUEC BOJbI 3aJICTA0OT HA OOJBIINX FJIY6I/IH3,X " U30JI1MpOo-
BaHbI OT 3arpsA3HCHUA C IOBECPXHOCTHU, KAUCCTBO UX XOPOILICE.

HOABGMHbIe BOAbI B TPELINMHOBATBIX
U 3dKAPCTOBAHHLIX MMOPOAAX

TpelmnHHBIMA Ha3bIBAIOT BOABI, COAEpKAIUecs B TPEIIMHAX U
HEOOJIBIINX ITyCTOTAaX TOPHBIX MOPOJ. DTH BOABI NPUYPOUCHBI, KaK
MPaBWIO, K TPELIMHAM TEKTOHHYECKUM W BTOPHYHBIM (BBIBETpHBa-
Husl). TeKTOHNYeCKre TPELIMHbBI PacpoOCTPaHAIOTCS Ha TIyOHHY 110
100-500 M u Gosnblie, BTOPUUYHBIE — HETITYOOKHE (IECSITKH METPOB).
[uprHa pa3auyHBIX TPELUIMH MarMaTHYECKHX IOPOA JIOCTUraeT
OOBIYHO HECKOJIBKHX MUJIJTUMETPOB, PEKe CAHTUMETPOB U OUEHb Pell-
KO METpOB. TpemuHbl OBIBAIOT 3aMOJHEHBI PBHIXJIBIM MaTEPHAJIOM.
Boapl, nupkynupyomue no TpemyuHaM MarMaTHYeCKUX MOpoA, Ha-
3bIBAIOT TPEIIMHHOKWIBHBIMY, @ BOJABI, COJIEpKaIMecs B TPEIUHAX
U MYCTOTaX O0CAJA0YHBIX ITOPOJI,— TPEIIMHHOILUIACTOBBIMU. OcOOEHHO-
CTH LUPKYJSIUN U PEKUMaA ITUX BOJ PA3IHYHBI.

TpemunHHbIE BOABI B 3aBUCUMOCTH OT XapakKTepa TPELIMHHOBA-
TOCTH MOTYT OBITh HAIIOPHBIMU W HEHANOPHBIMU. OHH IIUPOKO pac-
IpocTpaHeHsl Ha YKpauHe, Ha Ypane u B Bocrounom Ilpubanxamise,
HCTONB3YIOTCS AJISl MUTHEBOTO BOJOCHAOXKeHHUsS. TpemrHHbIe BOJBI
KaBkaza (Manecra, Tairy, Hap3aH) LIMPOKO HCIIOJIB3YIOTCS VIS Jie-
4eOHBIX LIEJIEN.

Bogapl, npruypoyeHHBIE K MTOJ3EMHBIM KaHajaM U OOJNbLIMM ITy-
CTOTaM, 00pa3yloImuecst B pe3yibTaTe BbIIEIAYMBAHUSI BOJAMH OCa-
JOYHBIX TOPHBIX IOPOJ, HA3BIBAIOT KAPCHIOBHIMU.

OCOOEHHOCTH KapCTOBBIX BOJL CIIEIYIOIIHUE:

1) Boabl IpecHbIe, OOBIYHO HEHANOPHBIE TPYHTOBOIO THIIA, KaK
MIPaBUJIO, UMEIOT CBSI3b C MIOBEPXHOCTHBIMHM BOJOTOKaMH, U3-3a OT-
CYTCTBUS BOJIOYITOPHON KPOBIIM YaCTO JIETKO 3arpsI3HAIOTCS;

2) YPOBHH BOJ B MEJIKOM KapcTe 3aJleraloT BBICOKO, a B IIy0o-
KOM — HHM3KO, BOJIM3H MEKEHHOTO YPOBHS peK. Mexypeubsi 0ObIYHO
JPEHUPOBAHBI 10 YPOBHS MECTHOTO 0aznca 3po3uH;

3) pexuM BOA KpaiiHe HeyCTOWYMBBINM, HAOIIOJAI0TCSl OYEHB pe3-
KHe KoseOaHus ypoBHs, pacxoaa u remueparyp. [ myOuna BoaHoi mo-
BepxHocTU u3Mensiercs ot 30 go 100 m;
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4) cBsI3b KAPCTOBBIX BOJI C BOJIAMH PEK OUCHb CBOCOOPA3HA: PEKU
MCYE3al0T B 3aKapCTOBAHHBIX MOPOJAx U, MOSABISSICH BHOBB, 00pazy-
0T MOIIIHBIE POAHUKH;

5) ABMKEHME BOJI CII0KHOE M pa3HOHAINpPaBlIEHHOE: B 00JIACTH M-
TaHUs BOJ — BEPTUKAIBHOE, a B 30HE TIOJIHOIO HACHIIIEHUS — TOPU30H-
TaJlbHOE, [0 YKJIOHY IJIAcTOB K yYacTKaM pa3rpy3Ku.

bnaromaps pactBopsiromieit 1esTeTbHOCTH BOABI BHYTPU KapCTy-
IOLIMXCSI TJ1aCTOB 00Pa3yIOTCs MEeIIephl, UMEIOIUE BU/ ATHHHBIX ra-
Jiepeil, MecTaMH pacIIupsIONIMXcs B oOmmpHble 3anbl. KpynHenmm-
MM IelepaMu Mupa cuuTatorcs Xeyox B [lIBelinapun u MamoHTOBa
Ha 3araiHOM CKJIOHe Anmanadeid. 3ajbl U IPOXO.Ibl IEPBO 00Pa3yIoT
CJIO’KHBIN TAOUPUHT JUIMHOK 78 KM, BTOPOIi — CBBILIE 71 KM.

B kxapcToBBIX MaccuBax BBIJENSAIOT TPHU spyca KapCTOBBIX BOJ,
pa3IMYAIOLINXCA PEKUMOM U YCIOBUAMHU ABMKEHUS. OT MOBEPXHO-
CTH 3€MJIM JI0 YPOBHS TPYHTOBBIX BOJ PAclOJIOKEH BEPXHHUH spyc
ajpalnu, CKBO3b KOTOPBIH aTMOC(epHbIE BOJIBI MPOXOAAT, HE 3aAep-
XKUBasch. Hike ero HaxoAuTCs MPOMEKYTOUHBIH ApPyC CE30HHOIO
KoJieOaHus 3epKaja MOJ3eMHBIX BOJ: BO BIIQXKHBIN CE30H OH BBIIIE, B
cyxoit Hmxe. FiIMeHHO B 3TOM sipyce (hOpMHUPYIOTCS TIELEpHBIE TOPH-
30HTHI. B HIJKHEM sIpyce MOCTOSIHHOTO MOJHOTO HACHIIEHHs (hopMu-
pyeTcs TOPU30HT B3aUMHO CBA3aHHBIX IPYHTOBBIX BOJ. 37€Ch IIPOUC-
XOJUT NMUTaHUE HEKOTOPBIX PEK U POJTHUKOB.

CBoeoOpa3Hbl M 03epa KapCTOBBIX paioHOB. OHHM 3aHMMAIOT
KOTJIOBHHBI MPOBAIBHOTO MPOUCXOXKACHHSI, OOBIYHO HEOOJNbIINE MO
IUIOINAAHM, HO TiyOokue. Eciu THO 03epa HaXOQUTCS B HUJKHEM sIpyce
[IOJIHOTO HACBIIIEHHs, 03epO MOCTOAHHO. Eciu o3epHast KOTIOBUHA
3aKaH4YMBaETCS B sIPyCe CE30HHBIX KOJEOAHWHU MOA3EMHBIX BOI, 03€-
PO CyILIECTBYET TOJBKO B nepuoA aoxzaei. KapcroBele Boabl mupo-
Ko pacmpoctpanensl B [Ipubantuke, Kpeimy, CeBepHom Kaskase,
[Ipuypanse, Pecybnuke Mapwuii-On, Cpenneit Azum, LlenTpansHom
Kazaxcrane) u 3a pyoesxxom (FOrocnasust, UexocnoBakusi, cnanus) u
HCTIONB3YIOTCS JJIsl BOJOCHA0KEHUSL.

HOABCMHBIE BO/bl 30HBI MHOTOJIETHEN MEP3J10ThI

Ha 3HauntensHOM yactu cymm — 14% ee miomiaau (B Poccun Ha
49%), Tae cpenHue TOIOBBIE TEMIIEPaTyPhl OTPHUIIATEIILHBIC, HA HEKO-
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TOPOH IITyOWHE OT TIOBEPXHOCTH TOPHBIE TOPOIBI UMEIOT MHOTHE TOJIbI
OTpHUIIATEIbHYIO0 TeMiepaTypy. CIIoM HOpoJ C OTPHUIATEIbHON TeM-
MepaTypoil Ha3bIBalOTCS MHOIOJETHEMEP3IIBIMU CIIOSMH, MHOTOJIET-
HEW, «BEUHON» MEp3JI0TONH. MOILIHOCTD CJI0SI MHOTOJIETHEN MEP3JIOThI
KOJICOJIETCsL B OOJIBIIMX Ipejeniax: OT 1—2 10 HECKOJIbKUX COTEH Me-
TpoB. B GobMHCTBE palioHOB MOIIIHOCTH MHOTOJICTHEH MEP3JIOTHI HE
npesbimaet 400-650 M npu MakcumanbsHoi 1500 M, 0OHapyKeHHOMH B
BEPXOBBsIX p. Mapxu B Bocrounoii Cubupu. Beie MHOroneTnemMeps-
JIOTO CJIOS1 pacroJjiaraercsi CJ0d CE30HHOW MEP3J0ThI, OTTAUBAIOLIEHN B
TEIUIOe BPEeMsi T0JIa. DTOT CJION HA3bIBACTCS OesmelbHbiM, WU aKmMUG-
Hoim. ToIlIa MHOTOJIETHENW MEP3IO0THI U CJIOW CE30HHOTO IPOMEP3aHus
MOT'YT HEIOCPEJICTBEHHO NEPEXOJUTh OAWH B JAPYTrOM WIH K€ MEXKAY
HUMH ObIBaeT Tayas Mpocioika. Ecnu ciioil MHOTOJIETHEH MEpP3JIOThI
€XKETOJHO CMBIKAETCSI CO CJIOEM CE30HHOI'O ITPOMEP3aHUsI, TO MHOIO-
JICTHSIST MEP3JI0Ta HA3BIBACTCS CAUBAIOWElICs; €CIIA YKA3aHHOTO COeIU-
HEHHS HE HAOJI0aeTCs, MEP3JI0Ta Ha3bIBaeTCs Hecusaroweticsi. B Ha-
MIPABJICHUU OT TOOEPEIKbsI APKTUUECKUX MOPEU K yMEPEHHBIM [IIUPOTaM
MHOT'OJIETHSISL MEP3JI0Ta MEPEXOAUT OT CIUIOLIHOM, KOI/Ia BCTPEYAOTCsA
JIUIIB OT/ICTBHBIC YYaCTKU HEMEP3IIbIX MOPOJ] (TaK Ha3bIBAEMbBIC /Mai-
KU), K npepuleucmoti u Jalee 0CmpoGHOl.

B cooTBeTcTBUM € XapaKTepoM BEPTHUKAJIBHOIO CTPOECHUS 30HBI
MHOTOJIESTHEH MEp3JIOTHI MOJ3€MHBIC BOJII €€ MOTYT OBITh MOJpPa3-
JICJICHBI HAa HAOMEP3N0MHbIE, MENCMEP3NOMHbIe U NOOMEP3IOMHbLE.
Hanmep3norHbie BOJBI 3ajJ€ratoT Ha TOJILIE MHOTOJIETHEN MEP3JI0THI
Ha Bojpoymnope. OHU YacTO BCTPEUAIOTCS HA JTHE PEYHBIX TOJIUH pey-
HBIX KOTJIOBHH, a TaK)K€ y MOJHOKUI CKJIOHOB; PEIKE ITU BOJBI CKa-
IUIMBAIOTCS HAa CKJIOHAX M BOAOpa3aeiiax.

HanMep3noTHble BOJbI MOAPA3IENSAIOTCA HA CE30HHO NPOMEP3ato-
wue, 6epxo600Ky, HaXOISIIYIOCS TOJBKO B TpENeNax IesTeIbHOrO
CJI041; HAa Ce30HHO YACMUYHO npomep3aioujue, y KOTOPbIX TOJIbKO BEPX-
HsIsl 4aCTh PACIOJIOKEHA B aKTUBHOM CJIO€, HA CE30HHO He NpomMep3aio-
wjue, 3aJEralole HUKE CJI0sl CE30HHOIO MPOMEP3aHUs. Y BEIIMUEHUE
3aIracoB HaJIMEP3JIOTHBIX BOJ B )KUIKOW (pa3e HAOIrOMaeTCs B TEIUIbIH
MEPUOJ I'0/1a B CBSI3U C OTTAUBAHMEM UX B CJIOE CE30HHOI'O MPOMEp3a-
HHUs, @ TAK)KE 3@ CUET BBINAJAEHUS AOKIAEH B ATOT nepuon. IIpu atom
HaUOOJIBIIINE 3aMIachl HAJIMEP3JIOTHBIX BOJ] OOBIYHO CO3/IAIOTCS B KOHIIE
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TEIyIoro nepuoja. B XoioaHbI nmepruoj roja 4acTUYHO IMpPOMEp3aro-
1€, HaJIMEP3JIOTHBIE BOJIBI, PACIIOJIOKEHHbBIE MEKAY CIOSIMH MHOTO-
JIETHE! MEep3JI0Thl U CE30HHOTO MPOMEpP3aHusi, paclIMpsisch MpU 3a-
MEp3aHHHU, MOTYT 00pa30BaTh MOA3EMHBIN HaJeqHbIH Oyrop, HepeaKo
3HAYUTENIbHBIX pa3MepoB. B OTAENbHBIX ClTyyasx MPOUCXOANUT Pa3phiB
JIESITENIBHOTO CJI0S TI0YB M TPYHTOB, M YaCTh HAJAMEP3JIOTHBIX BOJ M3-
JIMBAETCs Ha MIOBEPXHOCTH, 1€ U 3aCTHIBAET B BUJIEC HAJIE/IN.
Meoicmep3nomuble BOIBI BCTPEYArOTCSl B JKUAKOW M TBEpAOH
(aze, HO yalIe Bcero B TBepAOH (aze B BUJE IIACTOB, JIUH3, KU U T.
1.; OHH OOBIYHO HE TMOABEP)KEHBI CE30HHOMY ITPOMEP3aHHIO H OTTaH-
BaHUIO. MeXMep3TI0THBIE BOABI B KUAKOH (pase nMeroT BO100OMEH ¢
Ha/I- ¥ HOAMEP3JIOTHBIMHU BOJIAMH; OOBIYHO CBA3aHBI C MTOIPYCIOBBIMH
MIOTOKAaMH, C BOJAMH PEK U 03€p; B OOJIBIIMHCTBE CIIy4aeB CyIIECTBY-
0T 32 CYET BOCXOSIIHMX IOAMEP3IOTHBIX BOJ, 00JaJaloT HAlOPOM.
OnHu HEpeKO BBIXOST Ha TOBEPXHOCTD B BUAE POJHUKOB, 1EOUTOM B
JECATKU U COTHH KYOMYECKHX METPOB B CEKYHAY (Hampumep, HCTOY-
HUKU AnnaHckoro u Bepxue-KonsiMckoro maccuBoB).
Iloomep3znomuvie apTe3UAHCKUE BOJIBI UMEIOT IIUPOKOE PACIIPO-
crpanenue. [lo MuHepanu3anuu oHU pa3HOOOPa3HbI —OT MPECHBIX, UC-
MOJIb3yeMBIX JUIsl BogocHa0xenus (AkyTck, Bumoiick), 10 paccomnos.
OO6nacti muTaHUs BOA yINAJeHBI OT oOJacTed MUPKYJISIUHA Ha
COTHH KMJIOMETPOB U MPEJCTABISAIOT OO0 IMOO MII0CKOTOphs, THO0
CKBO3HBIE TAIMKHU IO/ PycliaMH OONBLINX PEK H 03€ep.
HaamepanoTHele, MeXMep310THBIE U TOAMEP3IOTHBIE BOJIBI B3a-
MMOJIEHCTBYIOT IO/ IOJIMHAMU KPYTIHBIX peK U B KOTJIOBHUHAX 03€p, T.
€. TaM, IJie MHOTOJIETHSISI MEP3JI0Ta OTCYTCTBYET.
[IpecHble MEXMeEp3IOTHBIE U MOAMEP3IOTHBIE BOJBI UCIIOJIB3Y-
I0TCSL JUIsl BOJOCHAOKEHUs, MUHEPAJIM30BaHHbIE, TePMaJbHbIE MOJ-
MEp3JI0THBIE BOABI — B OaJIbHEOIOTHH.

PogHUKHU (MCTOYHUKHU), X THIIBI U PEKUM

EctecTBeHHBIE BBIXOBI TTOA3EMHBIX BOJ] HA JHEBHYIO TOBEPXHOCTH
TTONTYYVJIN Ha3BaHUE POOHUKOS VI UCHOYHUKOS. Y POITHUKOB Pa3iH-
YaroT Jfcepiio, OTKYa U3ITUBAETCA BOJA, POOHUKOBYIO BOPOHKY, 00pazy-
TOIIYIO MHOT/1a HeOOIIBIION BO/I0EM, U3HBAIOIIANCS AaJbIIIe KoY, a-
OIIMIA HAYaJIo Py4YbsiM 1 peKaM. BrICTymaTh Ha JHEBHYIO TIOBEPXHOCTD
MOTYT M TPYHTOBBIE, U MEXKIIJIACTOBHIE (HAITOPHBIE U HEHAITOPHBIE), U
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TPEIIUHHBIC, U KAPCTOBBIC, U HAJMEP3TOTHBIC, U MEXMEP3JIOTHBIC, U
MOJIMEP3JI0THBIE BOJIbI. HanbobIliee KOIHUECTBO BOJBI IAIOT UCTOY-
HUKH, CBI3aHHBIC C TPEIUHOBATHIMH U 3aKaPCTOBAHHBIMU TIOPOIAMHU.
BBIXO/IbI TO3EMHBIX BOJ BeChbMa MHOTOYHCIICHHBI M Pa3HOOOPA3HBI.
TTosTOMYy POAHUKH TIPHHATO KIACCH(DUIIMPOBATH MO PSIAY MPU3HAKOB.
o ruapaBIMYECKUM OCOOCHHOCTSIM BBIJCISIFOT POTHUKU HUCXOOSAUUE
(HeHamopHbIe) U 8ocxodsuue (HamopHbie). [TepBble MUTAIOTCS TPYHTO-
BBIMH BOJIaMHU, OOBIYHO MPUYPOUEHBI K OCATOYHBIM TOPOIAM, BBIXOIAT
B JIOJIMHAX PEK U HA CKJIOHAX, MPUKPHITHIX JCTUTIOBHATBHBIM YEXJIOM.
MoryT nepechXaTh HIH epeMep3aTh.

Bocxopsiue poAHUKH TPEACTABISIOT ©CTECTBEHHBIC BBIXOIBI
HATIOPHOM BOJIBI, KOTOPAst MOXET MOJHHUMATRLCS JINOO MO BIUSHUCM
THIPOCTATHYECKOTO JABJICHUS, THOO MO/ BIMUSHHEM T'a30B M MapOB.
YacTo HaOMIOAAI0TCS B 30HAX PA3JIOMOB M Ha CKJIOHAX PA3THYHBIX ap-
TE3UAHCKUX 0ACCEHHOB M PEUHBIX JTOJTHH.

[To MUHEpaTIU3aIMK POAHUKH TIOAPA3CISIFOTCS Ha npechble, COo-
HOo8amule, ColeHble U PACCOIbHbLE, TT0O XUMHUUECKOMY COCTaBy — Ha 2u-
OpoxapboHamuwie, Cyibghammuvle U XI0PUOHbIE; TIO TA30BOMY COCTaBY
— HA Memanosvle, Cepo8OOOPOOHbIE, PAOOHOBbIE, YTIICKUCITBIE, a30THBIC
U JIp.; TI0 TEMIIEPATYPE — HA XOI0OHbIE, Menible, MEPMATbHbLE.

ITo reoMOpGOTOrHIECKUM U TEOCTPYKTYPHBIM MPU3HAKAM pPa3-
JIUYAIOT POJHUKHU: PABHUHHBIX 00JIACTEH, MPEATOPHA U KOHYCOB BBI-
HOCA, TOPHO-CKIIAYATIX 00JacTeil, 00acTelt MHOTOJIETHEH Mep3Jio-
ThI, PallOHOB MOJIOJION BYJIKAHUYECKOM ACATEILHOCTH.

POIHUKH paBHHHHBIX 00J1acTell HAOIIOMAIOTCS B TOJIMHAX PEK, Ha
KOHTaKTaX MOPOJ PA3TUYHON MPOHUIIAEMOCTH. X 4acTO Ha3hIBAIOT
9PO3UOHHBIMH. Temmeparypa 3pO3UOHHBIX POJTHUKOB U3MEHSICTCS OT
5 o 8° C, neOuT nocTOsIHHBIN, MUHEpaIU3allys BOJ HeOObIasl.

IMoa3emMHbBIC BOJBI POAHUKOB MPEATOPHHA M KOHYCOB BBIHOCA
COJZIEPIKATCSI B AJUTFOBHATIBHO-TIPOJIFOBUANEHON  TPYO000IOMOYHOM
ToJIIIe, 00pa3ysl CIUTONIHON MOTOK CO CBOOOTHON MOBEPXHOCTHIO U
3HAYUTENILHBIM YKIOHOM. [TUTaHUE STHX POJAHUKOB JIEAHUKOBOE, MO-
9TOMY BOJBI TPECHBbIC, THAPOKAPOOHATHBIE. MaKCUMAabHbBIH JIeOUT
POTHHUKOB M HAUMEHBIIIAs MUHEPHU3AIHs HAOIIOMAI0TCS JIETOM, B TTe-
PHO HHTCHCUBHOTO TasTHUS JICTHUKOB.
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PonmHuKM TOpHO-CKIaguaThIX O0MacTedl BechbMa pPa3HOOOpa3HbI
[0 COCTaBy, TEMIIEpaType BOA, 1€OUTY. 3a4acTyio PeKUM POIHUKOB
9THX obJacTeil onpenenseTcs a30HaIbHBIMU (PaKTOpaMHu.

Ponnuku obnacteli MHOTONETHEH MEp3MOTHI AENATCS Ha JBE
rpynmsl: 1) Hucxooawue, X0noHbIe, TPUYPOUCHHBIE K HaIMEP3JI0T-
HBIM BOJIaM, 2) 80cX00suyue, TMTAIOINECS MOAMEP3NOTHBIMU BOJa-
Mu. [lepBbie IEHCTBYIOT TOIBKO JIETOM, A€OUT MX HEBENUK. BTophie
SIBJIAIOTCS OYaraMu pasrpy3kH apTe3MaHCKUX BOJ, UMEIOT 3HAUYUTENb-
HBII JeOUT, pa3InyHy 0 MUHEPAIU3aLHUIo U Temneparypy. Hanpumep,
Temneparypa pogauka Tanoro Boam3u Maragana 92° C.

Poonuku paiionog Mono00u 8YIKAHUYECKOU O0esmenbHOCMU.
HauOonee TumuyHb! U1t 3TOM 00JacTh — 2eti3epbl — UCTOYHUKH, Tie-
pHOAMYECKH BBIOpaChIBAIOLIME ()OHTAHBI TOPSUEH BOJIBI M ITapa C TEM-
nepatypoii 1o 185° C. ['elizepbl mprypoueHsl K 00J1aCTIM HeJlaBHETO
WM COBPEMEHHOI0 BYJKAaHU3MA, IJie MarMaTH4eckhue odaru, pacro-
JIOKEHHBIE HETITyOOKO, CO3JIAaI0T 0COOBIE TEOTEPMUYECKUE U THAPO-
reoJoruueckue ycioBus. PailoHOB ¢ relizepamu Ha 3eMjie HEMHOIO:
Kamuarka, Ucnannus, CeBepnaas Amepuka, Snonus, Hosas 3enanaus

I'opHble MOpobI O UX OTHOLIEHUIO K BOIE MOYKHO Pa3/IeNUTh Ha
JIB€ OCHOBHBIE I'PYMIIBL: 6000NPOHUYAEMbIE U 6000VNOPHbIE.

Booonponuyaemvimu Ha3bIBAIOT TaKUe MOPOABI, B MyCTOTaX KO-
TOPBIX BOJBI CBOOOJHO MPOJBUTAIOTCS;

6000yNOpHble — IOPOJbl, TPAKTUYECKU HE MPOITYCKAIOIUE Yepe3
cebs BoaTy.

Bononponuniaemocts 00ycioBieHa 1100 TeM, YTO B TOPHOM Mac-
CHBE UMEIOTCSI TPEILUHBI ¥ MYCTOTBHI, THOO TEM, YTO MOPOABLI 3EPHUCTHI
(mecku). YBenMueHUe TPEIIMHOBATOCTH M CKBAXXHOCTH (HAJIMYME TTY-
CTOT) MOPOJ BCErza BEET K POCTy MX BOAONPOHUIIAEMOCTH. ['oBOps
O THJIPOJIOTUYECKUX CBOMCTBAX 3€PHHUCTBIX TOPHBIX IMOPOJ, MpEKAe
BCEro HEOOXOJMMO MMETh B BUY MX MOPHUCTOCTH. 1loa mopucTocThio
MOHUMAIOT OTHOLIEHHE CyMMapHOTro oobema mop (Vn) k o0beMy Beeit
nopozsl (V), BBIpaKEHHOE B IPOLIEHTAX MM B JOJSX €AUHUIBI:

-V 1000
M= ~7100%,

[TopucTOCTh 3aBUCUT OT Pa3MEpPOB YACTHUIL IOPOJIbl, UX OTCOPTH-

POBaHHOCTH U pacnosoxeHus. Haumenbliel HOpUCTOCTbIO 00J1a1a10T
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MarmMaTu4ecKue, MeTaMop(UUEeCKHe U IJIOTHBIC OCAI0YHBIC TOPOJIBL.
Tak, HOPUCTOCTh TPAHUTOB, THEHCOB, KBapuuToB 0,02—2%, n3BECTHS-
KoB, mepreneit 1,5-22%, necuanukoB 2—-38%, neckoB 35-42%, riaun
yeTBepTUUHbIX 50-54%, neccoB 52-56%. OT MOPUCTOCTH 3aBUCHUT
BJIATOEMKOCTB ITOPOJIbI — €€ CIIOCOOHOCTh BMEIIaTh B CeOs IMyTeM 3a-
MIOJIHEHUS BCEX IYCTOT OIPEJICICHHOEe KOJIMYeCTBO BOIbl. Hanbosee
BJIATOEMKHU OYEHb MEJIKO3EPHUCTHIC MOPOJIbI, HAapuMmep riuHa. Ux
MoyHasi BIaroeMkocth gocturaet 50-60%. OgHako MOpPUCTOCTh HE
OKa3bIBa€T TAKOI'0 BJIMSHHUS HA BOAOIPOHMUIIAEMOCThH MOPOJ, KaK UX
TPEIIMHOBATOCTh U CKBAXXHOCTbh, T. K. BOJAOIPOHUIIAEMOCTh OTpe/e-
JIIETCSI HEe CTOJIIBKO 00EMOM TIOP, CKOJIBKO UX pazMepaMu U (popmMoii.
Hanpumep, ramnel, o61agast BBICOKOH MopHCTOCThIO (10 54%), He-
MPOHUIIAEMBI JJI1 BOJBL, T. K. IOPBl Y HUX OYEHb TOHKHUE, Yellyiya-
TBIC; Y TIECKOB MOPUCTOCTh MeHbIne (35-42%), HO IOPBI y HUX OKPY-
[JIbIE, XOPOIIO MIPOHUIIAEMBIE JIS1 BOABL.

Hcnonb3oBanue noazeMHubIX Boj. [loa3eMHbIe BOIBI HCHIOIB3Y-
[0TCA 2 MIUIHAPAAMU JTI0OIeH B KAUeCTBE MUTHEBOM BOJBI U IJIs1 UPPU-
raruu. Pecypchl moI3eMHBIX BOJ HaXOATCs mon yrposoit. B Apuso-
ue (CIA) exeromno notpebnsercs 400 MiH M® OI3EMHBIX BOJI, YUTO
BJIBOE TIPEBBIIIACT 0OBEM BOJI, BO3BPALIAFOIIUXCS B ITOYBY C JIOMKJISIMHU.
SInonus 3a 100 ner ucnonb3oBaia 2/3 3a11acoB CBOUX MOA3EMHBIX BOJI.
B Mexkcuke KoIu4ecTBO BOJIOHOCHBIX CI0EB, KOTOPBIC MPU3HAHBI UPE3-
MEpPHO 3KCIUTyaTHPYEMBIMH, yBeIuumiIoch noutu Ao 130 x 1990-m rr.
1o cpaBHeHuIo ¢ 32 B 1975 r. B uncno HeraTuBHBIX MOCIEACTBUH Upe3-
MEPHOHM 3KCIUTyaTalliy BXOIUT 3arpsS3HEHHE 3aMacoB MPECHOW BOJbI
C TIOBEPXHOCTU B PE3YyJIbTaTe OTKAUYKHU U COJIBIO, TOCKOIBKY MOpCKas
BOJa MPOCAYUBACTCS B MOYBY B3aMEH OTKauaHHOU IMpecHOM Boabl. B
Hcnannu 6onee monoBuHb n3 100 BOTOHOCHBIX CIIOEB YPE3MEPHO IKC-
ITyaTupyroTcs. Bo30OHOBIIEHHE OTpUIIATEIBHOE.

[ToazeMHbIe BOABI pacpoCcTpaHeHbl MO Beeil Tepputopuu Poccun
U SIBJISIFOTCSL OAHUM U3 UCTOYHUKOB MUTAHUS peK. bonblias ux yactb
HETIOCPEICTBEHHO CBSI3aHA C PEUHBIM CTOKOM U O3€PHBIMHU KOTJIOBH-
Hamu. O0bEM €CTECTBEHHBIX PECYPCOB MOA3EMHBIX BOJ] OLIECHUBACTCS
B 787,5 kM*/roj, CTaTUYECKHE 3aI1aChl COCTABIIAIOT 28 THIC. KM?.

Ha Teppuropun Poccun passenano 3367 MecTopokaeHHN MOJ-
3eMHBIX BOJ, U3 HUX IKCIUTyaTupyercs auilb 48%. DKCIuTyaTaluoH-
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HBIC 3aMachl Pa3BEAaHHBIX MECTOPOXKICHUN COCTABISIOT 28,5 KM%/
roj. CTeneHp MX UCMONB30BaHUS B CpelHeM o Poccuu He TpeBbI-
maet 33%, OKOJIO TOJIOBUHBI UCIIOJIB30BAaHHOMN BOJIBI PACXOyeTCs Ha
XO3SIICTBEHHO-TTUTHEBBIC HYKJIbI.

CymMapHbIii 0TOOp TOJ3EMHBIX BOJ| COCTABIISICT BCETO JIUIIb
4,5% OT TOTEHIMAIBHBIX 3KCILTyaTAIMOHHBIX PECypcoB (OKOJIO
230 kM*/rof), T. €., HECMOTPS Ha TOCTATOYHO OOJBIINE 3aMmachl Mpe-
CHBIX IMMOJ3EMHBIX BOJI, MX HCIIOIb30BAHUE OCTAETCS HEBLICOKHUM. M3
o0miero o0beMa 3KCIUTYyaTAIMOHHBIX PECYpPCOB OKOJIO IOJIOBUHBI
(113 xM*/ro1) HE CBSI3aHBI C PEYHBIM CTOKOM.

OCHOBHBIE€ KOMIIOHEHTbI XUMHYECKOI'0 COCTaBa
MPpEeCHbIX MMOA3€MHBLIX BO/J,

[ToazeMHBIE BOJIBI MOKHO paccMaTpUBATh HE TOJBKO Kak Hambo-
JIe€ UCIONIB3YEMYIO, YSI3BUMYIO U JIMHAMHYHYIO COCTaBIISIFOILYIO I'eo-
JIOTHYECKOH Cpefibl, HO ¥ KaK OCHOBHOM MHAMKATOp ee cocTossHus. [Ipn
OLIEHKE COCTOSIHUS T'€0JIOTMUYECKOM CpeJibl OCHOBHOE BHUMAHUE YEs-
€Tcs M10JI3EMHBIM BOJIaM, B IIEPBYIO OUEPEb IPECHBIM, KOTOPBIE, TOMU-
MO BCETO ITPOYET0, SBJISIOTCS U IEHHEHIIINM OJIE3HBIM HCKOIAeMbIM.

HecmoTps Ha Mayio MUHEpanu3anuio, 10 1,5 1/, npecHsie moa-
3eMHBIE BOJbl NPEACTABISIOT COOOM CIIOKHYIO MHOIOKOMITIOHEHT-
HYI0 CHUCTEMY, BKJIIOUAIOIIYIO LIEJbI KOMIIJIEKC HEOPraHWYECKUX H
OpPraHMYEeCKUX COEIUHEHUH, ra3oB M *KHBOro BemiectBa. HecMoTps
Ha Majyl0 MUHEpajlu3auuio, 10 1,5 1/, npecHble NOA3EMHBIE BOJIBI
MPEACTABISIOT COOOH CI0XKHYI0 MHOTOKOMIIOHEHTHYIO CHCTEMY,
BKJIFOUYAIOUIYIO €SI KOMIUIEKC HEOPraHMYECKUX M OPraHMYECKUX
COEMHEHHH, Ta30B U JKUBOT'O BEILIECTBA.

Heopzeanuueckue eewyecmeéa — Makpo- 1 MUKpPOKOMIIOHEHTHI. B
3aBUCHMOCTH OT KOHIIEHTPALUN HEOPTraHUUECKUX BEIIECTB B I1OA3EM-
HBIX BOJAxX BBIACISIOT MAKPOKOMIIOHEHTHI (AECATKU U COTHU MI/JT) U
MHUKPOKOMITOHEHTHI (MeHee 1 Mr/i). MakpOKOMITIOHEHTBI OIpeess-
I0T XUMHYECKUH TUI BOABI U, KaK CIEICTBHE, €€ OCHOBHbIE TOTPEOH-
TeIbCKKE CBOIicTBa. B mepByro ouepenp, kK HUM cieayer otHectn Ca*’,
Mg*, Na*, K*, Cl, SO 42* u HCO*". KoHIleHTpalui U BO3MOXHOCTb
HAKOIUICHUS B MOA3EMHBIX BOAAX MAKPOKOMIIOHEHTOB OIPENEIISIIOT-
Cs T€0JIOTO-TUIPOTE0JIOTMYECKUMHU YCIOBUAMHU JAHHOTO palioHa U BO
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MHOI'OM 3aBUCAT OT MMHEPAJIbHOI'0 COCTABA BOJOBMEILAIOIIUX [TOPOJ,.
K MHKpOKOMITOHEHTaM MOKHO OTHECTH BCE JIpyrHe JIeMeHThl. B Ha-
cTosiee BpeMs B Boze ux oOHapyskeHo 6onee 80. bonpiuas yacts u3
HUX COAEPKUTCA B BOJE B KOHLIEHTpAUAX MeHee | MKr/i.

IIpecHas noxzemHast BOJAa MOKET UCIIOJIB30BATLCS ISl IIUTHEBO-
r'0 BOAOCHA0XKEHHsI, HO MPH yCJIOBUH, YTO COJACPKaHNE MHOTHUX MU-
KPOKOMIIOHEHTOB B €CTECTBEHHBIX YCJIIOBUSAX HE JOJDKHO MPEBBIIIATH
ycraHosienHsie [1/IK (mpenenbHo 1omycTuMble KOHICHTPALUH).

K Bogme, ucnonb3zyemMoil 1iisl XO3sIMICTBEHHO-ITUTHEBOTO BOJO-
CHAaOXKEHUsI, MpeIbsBIsieMble TPeOOBAaHHMS MOKHO CBECTH K JBYM
OCHOBHBIM yCJIOBUSIM: O€3BPEITHOCTH €€ JJIsl OpraHu3Ma M YAOBJIET-
BOPUTEIILHOMY Ka4ye€CTBY 110 BKYCY, 3allaxy, IPO3Pa4HOCTU U APYTUM
BHEIIIHUM CBOMCTBAaM.

B Hacrosmee BpeMsi KaueCTBO NUTHEBOM BOJBI, KaK IIPaBUIIO,
OLICHUBAETCS IIyTEM CPaBHEHUS €€ CBOWCTB M BEJIIMYUH COJECPIKAHUSA
B BOJIE PA3IMYHBIX KOMIIOHEHTOB C MX YTBEP:KIECHHBIMU 3HAUYCHHUSI-
mu u [IJK. Ecnu Takux nmpeBbllieHHH He 0OHapy>KeHO, BOJla CUMTa-
eTcs TOTHON K YIMOTPeONIeHHUIO ISl MUThEBbIX Leneid. OpHako eue B
1964 r. po. I1. E. KanmbikoB nucan: «Boda, npurumaemas 6Hympo
8 HAMypanbHOM 6ude Ulu 6 Guoe HAnUmKos, a Mmaxdice 8 coCmase
nUWU, C NOTHBIM OCHOBAHUEM MOJICEM PACCMAMPUBAMbCA KAK NUMA-
mebHoe 6eujecmeo 6 MOYHOM CMbICIIe IM0o20 NoHAmuAy. B cBs3u ¢
9THM MPEJCTABISETCS, YTO, TOBOPS 00 «IKOJOTHYECKOM KayecTBE»
MUTHEBOM BOJBI, HEOOXOAMMO OT OJHO3HAYHBIX OLCHOK THIA IPH-
TOJIHAa — HE IPUTOJHA» MEPEXOJUTh K ONPENEICHUIO €€ MIPUPOAHBIX
CBOWCTB, BIMSIOLIMX Ha 3J0pPOBbE uyesoBeka. Hanbonbimmii nHTEpec
IIPU 3TOM IPEACTABIISAIOT KOHUEHTPALMU B BOJE 3JIEMEHTOB, aKTUBHO
YUYaCTBYIOIINX B (PM3UOIOTHUECKUX MPOLIeccax.

IIpuHIMIBI U MeETOAbI ONpeJe/ieHUs] 3HAYEHUIl IpeebHO
JAOMYCTUMBIX KOHIeHTpauuii. HopMbl mpeienbHO 1Oy CTUMBIX KOH-
LIEHTpalUil yCTaHABJIMBAIOTCS MO0 OPraHOJENTUYECKUM U CAaHUTapHO-
TOKCHUKOJIOTUYECKUM IOKa3zareissM. IlepBas rpymnmna mnokxasareneil
YCTaHABIMBACTCS C YUETOM (PM3MUYECKHUX CBOIMCTB BOJBI (BKYC, 3aax,
MIPO3pavyHOCTh U T. JI.), BTOpast — C y4€TOM TOKCUYHOCTH U BO3MOXK-
HOCTH HAKOILUIEHUS B OPraHU3ME YeJIOBEKA HOPMUPYEMBIX 2JIEMEHTOB
U COCIMHEHUN. B OCHOBE HOPMMPOBAHUS KAXKJIOIO BEILECTBA JOJIK-
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HO JIeKaTh: N3yYEHHE €ro TOKCHYECKOTO BO3/IEHCTBUS; N3yUEHUE €T
BJIMSTHHS HA OPTaHOJICITHYECKUE CBOMCTBA BOJIBL; U3yUCHHUE €T0 BIIHS-
HUSI Ha TIPOLIECCHI €CTECTBEHHOI'O CaMOOYHILEHHS BOAOEMOB OT 3a-
IPS3HEHUI OPraHUYECKOM MPUPOIBI.

OTaenbHOM TPYIIoN Cpear HEOPraHWIECKUX BEIIECTB CIIEAYeT BbI-
JeIUTh paouoakmusHvle dnemenmol. KOHIEHTpaluu paJuoaKTHBHBIX
SJIEMEHTOB U3MEPSIIOTCS HE B BECOBBIX SIMHHIAX HA 00BEM, a B KOJIHYE-
CTBE PacraioB U30TOMNA 3a CEKyHAYy B eAMHHUIIEe 00beMa. OuH pacnaz B
CEKYH]y B paJMOJIOTUH MOJIy4n Ha3BaHue Oekkepens (bk). Takum 06-
pa3oM, KOHLICHTPAIMK PAJMOAKTUBHBIX DJIEMEHTOB B BOJIC U3MEPSIIOTCS
B Oekkepersix Ha utp. Haubomee pacnpocTpaHeHHBIMU €CTECTBEHHBIMU
PaZMOaKTUBHBIMU W30TOMIAMH B IIPUPOIHBIX BOJAX SIBISFOTCS W30TOIBI
kanmusi ¢ atoMHbIM BecoM 40 (*K), pamust (*°Ra), pagona (*’Rn), ypa-
Ha (**U). Kak mpaBuio, ux cymMMapHasi KOHLICHTPALUsI HE MPEBBIIIACT
10 Bx/n, omqHako B MecTax, TA€ B TEOJIOTHMYECKOM pa3pese BCTPeUyatoTcs
PaZMOaKTHBHBIC MUHEPAJbl, KOHICHTPALUS €CTECTBEHHBIX PaH0dJie-
MEHTOB B BOJIC MOYKET JOCTHTaTh ThICSUM U Oosiee bi/i.

Opeanuueckue sewjecmsa. IIpecHble og3eMHbIE BOJBI BCErJa CO-
JeprKaT TO WM WHOE KOJIMYECTBO OPraHMYECcKoro BemecTa. B ecre-
CTBEHHBIX YCJOBHSX UX COJEpKaHHE, KaK MPaBHJIO, YMEHBIIACTCS C
riyounoil. CocTaB OpraHMYECKMX BELIECTB JOBOJBHO CIOXKEH U MO-
KeT OBITh MPECTABICH BCEMH KJIACCAMH OPIraHUYECKUX COCTMHEHH.
Hawubonee pacmpocTpaHeHbl BBICOKOMOJICKYJISIPHBIE KHCIOTHI (Ha-
npuMep, TYMUHOBBIE KHCIOTHI U (yJIbBOKUCIOTH). OHU MOCTOSTHHO
MNPUCYTCTBYIOT B TPYHTOBBIX BOJAX B KOJMYECTBE OT OJHOTO JI0 He-
CKOJIBKUX MI/J. B mocieqHue roasl B MOA3EMHBIX BOJIaX OOHAPYKEH
LEIBII Psil aMUHOKHCIIOT, SIBIISFOIUXCS CTPYKTYPHBIMH JIEMEHTaMHU
OenxoB. Kpome Toro, B mpecHbIX NMOA3EMHBIX BoJax HedrerazoHoc-
HBIX MIPOBUHIIMI, KaK PABUIIO, TPUCYTCTBYIOT HAQTEHOBBIE KUCIOTHI
Y pa3IUyHbIC YTIIICBOJAOPOIHBIC COCTMHEHNSI.

Tak kak ompejeneHHe OTACIBHBIX OPraHUYECKHX COCAMHCHUI
B MOJ3EMHBIX BOJAX 3aTPYAHEHO, TO, KaK MPaBHJIO, OLCHUBACTCS MX
cymmapHoe uucio. Hambonee pacmpocTpaHeHa cymMMapHas OLEH-
Ka OpPraHWYeCKUX BEIIECTB C IOMOIIbIO BEIMYMHBI OKHCIISIEMOCTH
(MrO,/m) KONIMYECTBa OPraHUYECKUX YIIepoa (Copr) U a3oTta (Nopr).
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Haunbonee TouHOIi XapaKTEpPUCTUKOM 00ILETo CoAep KaHus OpraHrye-
CKHX BEIIECTB B MO3EMHBIX BOJAX sB/IsCTCS KomuaecTBo C .

Muxpoopeanusmul. I3 MAKpOOPraHU3MOB HauOOJIbILEe 3HAUYCHUE
B MPECHBIX MOJ3EMHBIX BOAAX MMEIOT OaKTepHH, TaKKe BCTPEUAIOTCS
MHUKPOCKOIMYECKUE BOAOPOCIH, MPOCTEHIINEe M BHPYCHL Pasmmdaror
a’poOHbIe U aHadpoOHBIe OakTepun. [lepBbIM U1 pa3BUTHS TpeOyeTcs
KHUCJIOPOJI, BTOPBIE CYIIECTBYIOT IIPU €r0 OTCYTCTBHH, BOCCTAHABIIMBAS
Cynb(aThl, HAITPATHI U APYTUE KUCIOPOJICOIeprKallie BemecTsa. B mpe-
CHBIX IOA3EMHBIX BOJAX 30HBI aKTUBHOTO BOJIOOOMEHA pa3BUBAIOTCS
THWIOCTHBIE, Canpo(UTHBIC, NEHUTPU(PUIMPYIONINE U KIETYaTKOBBIC
Oaktepun. OO01ee Yrcao OaKTeprii MOXKET TOCTUTaTh MHJITMOHA Ha | Mt
BOJIbI, MUKPOCKOITMUECKUX BOAOPOCIIEH — ThICSY Ha OJJUH JIUTP, IPOCTEH-
LIMX — COTEH U THICSIY HA OAWH JHTp. Yncio Oakrepuii B BOAE 3aBHCHT,
[JIaBHBIM 00pa3oM, OT HAJIMYMS B Hel UTaTeNbHBIX BemecTs. boresHer-
BOPHBIE OaKTEPHH, JUISl Pa3BUTHS KOTOPBIX HYKEH JKUBOH OENOK, CoXpa-
HSIIOTCS B TIO/I3EMHBIX BOJIaX, Kak MMpasuiio, He oosee 400 cyT.

T'a3v1. OCHOBHBIMU ra3amMu, paCTBOPEHHBIMH B TIPECHBIX MTOA3EMHBIX
BOJAX, SIBJISIIOTCSI KUCIIOPO, a30T, YIIIEKUCIIBIH I'a3 U cepoBoopo. B He-
3HAYMTEIIbHBIX KOJIMUECTBaX BCTpeUYatoTcss MBceocTalibHbleraspl. [lorene-
TUYECKUM NPU3HAKAM BBIIEIAIOT Ta3bl BO3MYIIHOIO npoucxoxaenus(0,,
N,, CO,), buoxumuueckue (CO,, H,S, N,) v rasbl s€pHBIX PEBPAICHAN
(He, Ra). Haubonee HeratuBHOE BIHMSHUE HA TIOTPEOMTEIILCKHE CBOM-
CTBa BOJIbI OKa3bIBacT HAIMYUE B HEH cepoBOAOpona. JTO CBSI3aHO HE
TOJIBKO C OpPraHOJENTHYECKUMH NoKa3aTemsiMu. CepoBOAOPO.L BhI3bIBA-
€T MHTEHCUBHYIO KOPPO3HIO METAJIIMIECKUX 00CATHBIX TPYO U IPyroro
00opy1oBaHus B pe3yabTare o0pasopanus ruaporpousura (FeSmnH 0).
B npecHbIX OI3eMHBIX BOJAaX MPe00IaJaloT PACTBOPEHHBIE ()OPMBI XU-
MHYECKHX 371eMeHTOB. Kosonaeie (opMbl IPUCYTCTBYIOT B OCHOBHOM
TOJIKO B TPYHTOBBIX BOjaX. [ JIaBHBIM 00pa3oM 5TO COEIUHEHUS dIie-
MEHTOB C OPraHUYECKUMH BEIIECTBAMH T'yMYCOBOT'O Dsijia, OCOOEHHO ¢
(yIBBOKHCIIOTaMH, a TaKKe MOJIMMEPHBIE COeMHEHUs KpeMHe3ema. B
HCTUHHOM PacTBOPE BELIECTBO MOXKET HAXOAWUTHCS B BUJE MPOCTHIX H
KOMIUIEKCHBIX HOHOB, a TAKKe HEUTPaIbHBIX HOHHBIX MAp U MOJIEKYI.
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OcHOBHbIE IPOLECCHI,
onpeaessoye yca0Bus GOopMUpPOBaHUSA
XMMHY€ECKOro COCTaBa MPeCHbIX N0A3€MHbIX BOJ,

[TpakTH4ecky Bce INpecHBIC TOJ3EMHBIE BOJBI 10 CBOEMY Te-
HE3HCY OTHOCATCSA K MHQWIBTPALIMOHHBIM, T. €. 00pa30BaBIIMMCS B
pe3ysbTate HHPWIBTPAMU aTMOC(EpHBIX 0CaaKoB. B manbHelinem
XMMHYECKUH COCTaB MHOWIBTPAIMOHHBIX BOJ (OPMHUPYETCS O[]
neicTBueM GpHU3NKO-XUMHIECKUX U OMOXUMHUYECKHUX MPOLECCOB, MPHU-
BOJIIIMX K PABHOBECHIO MEXKIY BOIOH, BOJOBMEIIAIOIIMMHU ITOPO-
JIaMU, Ta3aMU M JKUBBIM BemiecTBOM. Cpen HUX B TEPBYIO O4Yepe.b
CIIeIlyeT BBLICIUTD: pacmeoperue — Mpolece rnepexo/ia BeuecTBa u3
TBepoW (asbl B KHUIKYIO, COIPOBOKAAIOIINICS pa3pyIICHHEM KpH-
CTAIUTMYECKON CTPYKTYPBI TBEpAOH (a3bl, guiuyerauusanue — n3dupa-
TEIbHOE M3BJICYEHHE KaKoro-IM00 KOMIIOHEHTa M3 TBEPIOro Belle-
CTBa, COXPAHSIOLIETO IPH 3TOM CBOIO KPHUCTAJUIMYECKYIO CTPYKTYDY,
Kpucmannuzayuo — TPOIECC BBIICIEHHs TBepHoW (a3pl U3 HACHI-
IIEHHOTO PacTBOpa, copbyuto u decopdoyuio — mporecc n30upareib-
HOTO TIOTJIONICHUS] MJIM BBIJCTCHUS ra3000pa3sHbIX M PacTBOPEHHBIX
BEIECTB TBepAoW (ha3oi, uouHwili 0OMeH — TIPOIeCC IKBHBAJICHT-
HOTO OOMEHa BEIECTBOM MEKIy TBEPAOH M XKHUIKOH (azamu, 6uo-
Xumuyeckue npoyeccvl — MPOLECCHI, CBA3aHHbIE C OKUCICHUEM WIN
BOCCTaHOBJICHHEM BEIIIECTBA I10]] ICHCTBUEM MHKPOOPraHn3MoB. Bee
BBILICNIEPEYHCIICHHBIE TIPOIIECCH B3aNMOCBSI3aHBI H, B CBOIO OUEpe/ib,
OIIPE/ICIISIOT XapaKTep OKUCIUTELHO-BOCCTAHOBUTEIIBHBIX PEaKInii,
MPOTEKAIONIUX B CAMOM BOJHOM pPacTBOpE.

Jlanee paccMOTpHM MHUTpPAIMIO BEIIECTBA B IOI3EMHBIX BOJAX.
[MTomzemMHBIE BOIBI TIPEACTABISIOT COOOW CIIOXKHYIO IOJBIKHYIO Cpe-
ny. Murpamys BemecTBa MpoOUCXOUT IPEUMYIIIECTBEHHO BCIICICTBHE
KOHBEKIIUH, T. €. TIEPEMEIICHHUs BEIIeCTBA BMECTE C BOJHOW (ha3ou.
[Ipn oYeHB MaNBIX CKOPOCTSX IOTOKA BO3pacraeT poib Auddys3uu —
MHTPALMHX BEIlecTBa Onaroaapsi HATMYMIO IPaJMEHTOB KOHIICHTPALHH.
B peanpHOM nuana3zoHe ckopocTeil GUiIbTpalyy MOA3EMHBIX BOJ Mac-
COIIEPEHOC OCYIIECTBISIETCS TIIaBHBIM 00pa30M ITyTeM KOHBEKIIHH, T. €.
BMECTE C IIOTOKOM KHIKOCTH. CpeHsis JefCTBUTEIbHAsS CKOPOCTB I10-
Toka V ompenensercs ypapaenuem: V = kl/n , rae k — koaddurnment
¢bunbTpany, | — HaMoOpHKINA rpaeHT, N — AKTHBHAS IOPUCTOCTb.
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B nmponecce murpanun npoucxonut auddy3noHHoe u GpuiabTpa-
LIMOHHOE paccerBaHME BELIECTBA, T. €. ero aucnepcus. Ounabrpary-
OHHasl nucrepcus 00yCIOBIEeHa BETBJICHUEM JJIEMEHTAPHBIX CTPYEK
BOJIBI B pe3yJIbTaTe HEOJHOPOIHOCTH TOJIL CKOPOCTEHN ITOTOKA BHYTPH
MOPOBOTO MPOCTPAHCTBA (MUKPOJHUCIIEPCHUS) U HEOJHOPOAHOCTH TIOP
B BOJOBMEUIAIONIMX Moponaax (Makpomucnepcus). Takum oOpazom,
[IPY MUTPALMH BELIECTBA B MOA3EMHBIX BOAAX 00pa3yeTcsi Opeosl ero
paccenBaHUs C YMEHBIIIEHHEM KOHIIEHTPALUN K €r0o KpasiM.

[lomumo aucnepcuu, MUrpanusl BEIIECTBA B IOJ3EMHBIX BO-
JaxX COTMPOBOXKIAETCS XMMHUYECKHMH, OMOXUMHUYECKUMU M (DU3HKO-
XMUMUYECKUMH TPOLIECCaMH, HapaBlIeHHBIMU Ha MIPUBEICHUE B PaB-
HOBECHOE COCTOSTHHE CHCTEMBI Bojia — opoja. B ciayuae nonaganus
B IIOJI3€MHBI€ BOJIbI 3arPSA3HSIOIINX BEIIECTB COBOKYITHOCTH MEPEUHC-
JIEHHBIX BBIILIE [IPOLIECCOB 0000LIAETCS MOHITUEM CaMOOUUUjeHUe.

IloHnsiTHE O 3AarpA3H€HHH NNOA3E€EMHbBbIX BOJ,

[Tox anTpONOreHHBIM 3arps3HEHUEM TOJI3EMHBIX BOJ IOHUMAIOT
YXYAIICHHE Ka4eCTBa BOJbI (XUMHUYECKUX, PU3UIECKUX, OMOIOTHYEC-
CKUX CBOWCTB), BBI3BAaHHOE XO3SHUCTBEHHOH JIEATEIILHOCTHIO YEIIOBE-
ka. [loHaTue «3arpsi3HeHHEe» OTHOCUTCS MPEXK]IE BCETO K MOA3EMHBIM
BOJIaM MMUTHEBOr0 Ha3HAYEHUS. 3arps3HEHUE MOA3EMHBIX BOJ MOXKET
BBIPA3HUTHCS B TOBBIIIEHUH COJEPXKAHHS MPUPOIHBIX KOMIIOHEHTOB,
a TaKKe B TOSBICHUM CIEMU(PUICCKUX BEIIECTB HCKYCCTBEHHOIO
MIPOUCXOXKJICHUS] — HEOPTraHWYECKUX (IMaHUIbI, POJAHH[IbI), Opra-
HUYECKUX (HEe(PTEPOIYKThI, MECTUIH/IbI, (PEHOJBI, CHHTETUYECKHE
noBepxHocTHO-akTUBHBIE BemiecTBa (CITAB) u np.). OObIYHO BBIIE-
JIAIOT JIBE€ CTAAUU 3arps3HEHUS: HAUalbHYIO CTaHMI0, KOTJa COIEepKa-
HUSl KOMITOHEHTOB BhIme (poHoBoro, HO Hiwke [1/IK, u cobcTBeHHO
3arpsi3HEHKE, KOTJa KOHLIEHTPALUU OTAEIbHBIX KOMIIOHEHTOB MPEBbI-
matot [TJIK. ITo Bumam 3arpsi3sHuTENei BBLACTSIOT XUMUYECKOe, OHO-
JIOTUYECKOE, PAIMOAKTUBHOE U TEIJIOBOE 3arps3HEHUs], 0 MacllTa-
Oy — JIOKaJIbHOE U PETHOHAIILHOE.

[TocTynate 3arpsi3HeHHe B BOAOHOCHBIA TOPU30HT MOXKET MpaK-
THYECKH CO BCEX CTOPOH: CBEPXY, COOKY, CHU3Y M HEIOCPEICTBEHHO
B IJIAaCT B pe3yJibTaTe 3aKadyku. BIusHUE 3arpsa3HSIONINX BEIIECTB
Ha paBHOBECHE B CHCTEME BOJa — IIOPOJA — I'a3 — KUBOE BEILECTBO.
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C TOUKHM 3peHHsl BIUMSHHUS 3arps3HSIONIMX BEIECTB HAa THIAPOXHUMHU-
YeCcKHe CBOIMCTBA MOA3EMHBIX BOJ BBIACISIIOT MHEPTHBIE 3arpsI3HSIO-
LIMEe BEUIECTBA M aKTHBHBIC 3arps3HAIONINE BellecTBa. VIHepTHEBIE He
n3mensitor Eh — pH cocTosiHust moa3eMHbIX BOA, cabo y4acTBYIOT
B mporieccax Komiuiekcoobpasosanus u T. 1. (NO* ,Cl, HekoTopsie
OpTraHMYECKHE BEIIeCTBA). AKTUBHBIC 3arpsi3HSIONINE BEIISCTBA H3-
MEHSIIOT THIPOT€OXUMUYECKYI0 00OCTaHOBKY H, KaK CJIEICTBUE, HAPY-
LIal0T PaBHOBECHE B CHCTEME BOJa — IOPOJa — ra3 — >KUBOE BELIECTBO
(H", Fe*, H,SuT. 1.).

B3aumocBsi3b THAPOAMHAMHMYECKOr0 H THAPOXHMHYECKOI0
PeXUMOB MOA3eMHBIX BOA. [MIpOoIMHAMUYECKUH M THAPOXHUMHU-
YEeCKUH PEXHMMBI MMOJ3EMHBIX BOJ TECHO CBsi3aHbl. [Ipy moHmkeHUH
YPOBHEH HapyllaeTcs THAPOIC€OXUMHUECKOE PAaBHOBECHE, YCHIIMBA-
I0TCSl OKUCIIUTENbHBIE mporecchl, u3menstorest pH, Eh u, kak cnen-
CTBHE, COCTaB MOA3EMHBIX BoJ. Hampumep, ecin BomOBMELIAONINE
MOPOJBI COACPHKAT Cylb(UIHbIE MUHEpPAIbl, TO CHUKEHHE YPOBHS
MOJ3EMHBIX BOJl TPUBENET K OKUCICHHIO CYIb(HUIOB, CHIKCHHIO
pH moa3eMHBIX BOA M, KaK CIEJCTBUE, K YBEIMUYCHUIO COACPKaHMS B
BoJie MHOrux MeTannos (MS+20,= M** + SO,* ). Taxxe npu noHu-
JKCHUHU YPOBHSI BO3MOXEH MOJITOK COOKY MIJIM MEPETOK CHU3Y HEKOH-
JUIMOHHBIX MOA3eMHBIX BOJ. [Ipy moBBIIEHUH YPOBHS U3MEHSETCS
BOJIHO-COJIEBOI OaiaHC TPYHTOBBIX BOJ, YBEITHMUMBAETCS MCIIApEHHUE
C KanWUIIPHOM KalMbl, BOJa HAaYMHACT KOHTAKTUPOBATb C HOBBIMU
BOJIOBMEUIAIONINMH [TOPOJaMH, U, KaK CII€ACTBUE, N3MEHEHNUE XUMU-
YECKOT'0 COCTaBa.

XapakTepuCTHKA T'MIPOreOXMMHYECKHX CBOHCTB Hambosee
pacnpocTpaHeHHbIX 3arpsisHuTeNeil. Heopeanuueckue geujecmaa.
Cpenn HeOpraHMYECKUX 3arpsisHUTENIel HanboJiee paclpoCTpaHEHbI
KOMIIOHEHTBI 001mero xumudeckoro cocrasa Boawl (Cl, SO,, NOS),
raspl (H,S), MMKpO3JIEMEHTBI, B OCHOBHOM 3TO TSKENIbIE METAILIbI, &
Taroke pogonuasl (KT(NCS) ) u muanuaer (KT(CN) ), npumensiembie
npu 00OTalllCHUH METANTMYECKUX pyA. TeopeTruueckn HeopraHhye-
CKHUM 3arpsi3HUTENIEM MOXKET OBITh OOJNBLUIMHCTBO 3JIEMEHTOB.

Opeanuueckue eewjecmsea. B Hacrosiiee BpeMsl CYyIIECTBY-
tot IIJIK amst muteeBBIX Boa Oosiee 4eM AJsl THICSYM OPraHUYeCcKUX
coenuHeHnid. HambGosee yacto B MOO3EMHBIX BOJAX BCTPEUAIOT-
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Csl TIOBBIIICHHBIE KOJMYECTBA HEPTEIPOAYKTOB, CHHTETHUECKUX
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB, (PEHOJIOB, XJIOPOPraHUYECKUX
(XOII) u dochopoprannueckux (POII) nectuunaos. B nocnennee
BpeMsi Bce OoJjiblliee BHUMaHWE OOpamaercsi Ha BHICOKOTOKCHYHBIE
MOJIMaPOMaTHYECKHE YTIIEBOJOPOABI U IUOKCHHBI.

Paouoaxmuenvie sewjecmea. Hambonee pacmpocTpaHEHHBIMH
PaZMOAKTUBHBIME 3arPS3HUTEISIMU SIBIISTIOTCS H30TOMBI 'St (Bpemst
onypacrnana 28,4 roga), *’Cs (30 net), npu SIIEPHBIX UCTIBITAHUSIX U
aBapusIX TaKXKe MOXKET MPOUCXOAUTH 3arpsisHeHue uzoromamu 11 (8,1
cyT.), 2?Pu (24400 ner), 28U (4,5-10 9 ner), ©°Co (5,25 ner).

buonozuuecxoe 3acpsazuenue nodzemuvix 600. JlaHHbIN BUA 3a-
IPSA3HEHUS BBI3BIBACTCS PA3JIMYHBIMA MHUKPOOPTaHU3MaMHU — BOJIO-
pocisamu, bakTepusimu, Bupycamu. Haubosee onacHo 3arpsa3HeHue
00JIE3HETBOPHBIMU OpPraHU3MaMi, MOCTYHAIOUIMMH B MOA3EMHBIC
BOJIbl B OCHOBHOM C ()€KaJIbHBIMU U XO3SHCTBEHHO-OBITOBBIMH
BojlamMu. Bpemsi BeDKMBaHMS OOJE3HETBOPHBIX MUKPOOOB B TOJ-
3eMHBIX BoJax MoxeT gocturath 400 cyT. buonoruueckoe 3arpss-
HEHHE TIOJI3EMHBIX BOJ MOXET MHTEHCU(DUIIUPOBATHCS TEIIOBBIM
3arpsi3HCHUEM.

Tlocrneocmeus 3aepssHenus nOO3eMHbIX 600. 3aTPs3HEHUE TIOJT-
3EMHBIX BOJI HE SIBIISIETCS IOKATBHBIM ITPOLIECCOM, OHO TECHO CBSI3aHO
c3arps3HeHHEeM OKpY Katolel pupoaHoii cpeabl B ueiaoM. Coaepxa-
irecs B OA36MHBIX BOJIaX 30HBI aKTHBHOI'O BOJJOOOMEHA 3arps3He-
HUSIBKOHEYHOM HTOT € [TOTIa1al0T BPEKU M 03epa (00IacTU pa3TPy3KH).
3arpsi3HeHHE MPECHBIX MOA3EMHBIX BOJ, HWCIHOJIB3YEMBIX IS
XO035IICTBEHHO-TUTHEBOT'O BOJOCHAOKEHUS, HE TOJIBKO CKa3bIBACTCS
Ha 3JI0pOBbE JIIOJIEH U COCTOSIHMM OKpY)Karolllel cpebl, HO U MpH-
BOAHT K HEOOXOAMMOCTH KOJIOCCAJIBHBIX 3aTPaT Ha OYUCTKY BOJBI,
PEMOHT M PEKOHCTPYKIHIO OYUCTHBIX COOPYKEHHM, TOTOTHUTEIb-
HBIX 3aTpaT Ha 3[paBOOXpaHEHHE. DTO MPOUCXOAMUT HA (OHE He-
JIOCTATOYHON M3YYCHHOCTH U COCTOSIHUS 3arps3HCHUS, U BIUSHUS
MHOTHX BPEIHBIX KOMIIOHCHTOB Ha 3J0POBbE JIFOJICH U )KUBOTHBIX,
1 HEpa3BUTOCTH METOAOB MCCIETOBAHUH MHOTUX HOBBIX BHIOB 3a-
IPA3HEHMUS.
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BiiMsiHMe COCTOSIHMSA M0A3€MHBIX BOJ, Ha Ye/JIOBEKA

B cBa3u ¢ rmobGanbHBIM 3arpsi3HEHUEM IMOBEPXHOCTHBIX BOJI
LIEHTPAIIM30BaHHOE BOJIOCHA0KEHNE BCE B OOJBINEH CTETIEHN OpH-
EHTHUPYETCs Ha MmoA3eMHble BOJbI. OHAKO B yCIOBUSAX pacTyiel
TEXHOTCHHOW HArpy3Kd Ha OKPYKAMOIIYI0 Cpely W IMOI3eMHBIC
BOJIBI TIOJBEPTAIOTCA 3arpsA3HeHW0. TeXHOTeHHbIE KOMIIOHEHTHI
00HApPYKUBAIOTCA y)Ke HE TOIHKO B BEPXHUX, CI1a00 3alIUIIIEHHBIX,
BOJIOHOCHBIX TOPHU30HTAX, HO M B IITyOOKUX apTEe3HaHCKUX pe3ep-
Byapax. 3arpsi3HeHHUe MTOA3eMHBIX BOJ BJIeYeT 3a COOOM LeINbIi psi
AKOJIOTHYECKUX U COIMAIBHBIX mocienctuit. TpedyeT cephe3Ho-
ro BHUMaHUS PaCIpPOCTpPaHEHWE 3arps3HSIONIUX KOMIIOHEHTOB U3
MTOJ3€MHBIX BOJ 110 TTUIIEBHIM IEMsIM. B 3TOM ciydae TOKCHYecKue
AJIEMEHTHI MONAJAI0T B OPTaHU3M YeJIOBeKa HE TOJIBKO C TUThEBOU
BOJIOH, HO W Yepe3 pacTUTENbHYIO U JKUBOTHYIO TuIly. Jlaxke ecin
HacelIeHHe He MbeT 3arps3HEHHYIO0 BOJY, & TOJIBKO HCIIONB3YyeT ee
JUIS. IPUTOTOBJIEHUS IHIIU, BOJOMOS CKOTa M IMOJWBA PACTCHHIH,
9TO MOJKET OTPa3UThCs HA 3JI0POBHE HE TOJBKO HBIHENTHETO, HO H
MOCJEeNYIOMUX MOKoNIeHu. CBOEBPEMEHHBIH, ONEpaTUBHBIN U Ka-
YECTBEHHBIM KOHTPOJIb 32 XUMHUYECKUM COCTaBOM BOJIbI, HCIIOJIb-
3yeMOM ISl XO3SHCTBEHHO-OBITOBBIX IIEJIeH, SIBISETCS OJHUM U3
YCJIOBUH YIyYIIEHHUS COCTOSHUS 30pOBbs HaceneHus. [Ipobiema
Ka4yecTBa TOJ3EMHBIX BOJ B HACTOSIIEE BpeMs IMpPEBpaTHIIACh B
OJIHY M3 CAMBIX aKTyaJbHBIX MPOOJIEM YeI0BEUECTRA.

3HayeHHe XUMHUYECKOro cocTaBa BOAbI
IIPpHA €€ UCII0JIb30BAHUHU

[IpecHbie O3eMHBIE BOJIBI MCIIOJB3YIOTCS KaK JJIsl IIATHEBOTO
BOJIOCHA0XEHUS, TaK M B MPOMBIIINICHHOCTH, CEITbCKOM XO3SHCTBE,
Ha TPAHCTIOPTE — MPAKTUYECKH MPH BCEX BHUIIAX YEITOBEUCCKOU JIes-
TEeITBHOCTH. B 3aBHCHMOCTH OT IIeJiell MCIIOJIb30BaHMS BOJBI TpeOo-
BaHMS K € XUMUYECKOMY COCTaBy MOTYT OBITh pa3iudHbl. K Boje,
MIPUMEHIEMOH B Pa3IUIHBIX OTPACIISIX POMBIIIICHHOCTH, IPEIbSIB-
JITFOTCST TPEOOBAHUS B COOTBETCTBHH CO CITCIU(PUKON TAaHHOT'O BUAA
Mpou3BoIcTBA. Hammpumep, B caxapHOM IMPOU3BOICTBE HEOOXOIMMO,
4TOOBI BOJIa UMeJIa MHHUMAJIBHYI0 MUHEPAIH3AIUI0, TaK KaK MPH-
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CYTCTBHE JIOOBIX COJICH 3aTpyIHSET BapKy caxapa. B muBoBapeH-
HOM MPOU3BOJCTBE Tpebyercs oTcyTcTBrue B Boje CaSO4, npersit-
CTBYIOIIETO OpOXKECHUIO coJiofa. B Boje, mpuMeHseMou Juisi BUHO-
KYyPEHHOTO NMPOU3BOJICTBA, HEIKEIIATEIBHO IPUCYTCTBUE XJIOPUCTOTO
KaJbIUsl U MarHus, KOTOPHIC 33aI€PKUBAIOT pa3BUTUE Apoxxkeld. B
TEKCTHJILHON ¥ OyMa)KHOW POMBIIIIJICHHOCTU HE J0MYCKASTCs TIPH-
CyTCTBHE B BOJIE *KeJe3a, MapraHia u KpeMHUEBOM KuciaoTsl. [Ipo-
M3BOJICTBO HCKYCCTBEHHOT'O BOJIOKHA TPEOYET MaJlOW OKUCISIEMOCTH
BoJbl (MeHee 2 mrO/n) u MUHUMAaNbHOU kecTkocTH (10 0,64 mr-
akB/1). Takue e TpeOOBaHUSI TIO KECTKOCTH MPEIBSBISIOTCS K BOJIC
W B DHEPIreTUYECKON TPOMBILIIEHHOCTH.

[Ipu oueHke kauecTBa MOA3EMHBIX BOJ HOPMUPYEMBIE DJIIEMEH-
THl MOKHO PAa3JeiuTh Ha JIBE IPyNNbl. B mepByio rpymnmy BXOAST
AJIEMEHTBI, (POHOBBIE KOHIICHTPAllUM KOTOPHIX B TPECHBIX IOJ-
3eMHBIX Bomax dacTo Omm3ku K [IJIK. K uum otnocsitest F, Fe, Be,
Se, Sr, Mn u psig npyrux. Bropyio rpynmny COCTaBISIOT 3JIEMEHTHI,
€CTECTBEHHBIC KOHIEHTPALIUHU KOTOPBIX, KaK MPABUIO, 3HAUUTEIHHO
mmwke [1JIK. Takumu snementamu ssistoress Cu, Mo, Pb, Zn u He-
KoTopsie apyrue. OQHAKO ClIeAyeT YUUTHIBATh, YTO TAKOE pacipee-
JIeHHE BeChbMa YCIOBHO, U B KKJIOM KOHKPETHOM CJydae IJisl Mpo-
THO32 BO3MO>KHBIX KOHILIEHTPALMI MHUKPOIJIEMEHTOB B MOJA3EMHBIX
BOJIaX HEOOXOIUMO TPEKIE BCET0 U3YYHTh THIIPOTEOIOTHYSCKHE
YCJIOBUSL pailoHa U MUHEPAJOTUYECKUH COCTAB BOJOBMEIIAIOLIUX
nopoa. Tak, Hanpumep, Cu, Zn u Pb MoryT uMerh NOBBILICHHBIC
KOHIICHTpAaIlUl B paiioHaX MOJIUMETAUIMYECKOro opylaeHeHus. B
CBSI3U C TE€M, YTO MOA3EMHBIE BOJbI C PETHUOHATIBHO MOBBIIICHHBIMU
KOHIICHTPAIUIMH HOPMUPYEMBIX SJIEMEHTOB IOCTATOYHO LIUPOKO U
3aKOHOMEPHO pacnpeAeseHbl B 36MHOM KOpE, IPU TUAPOTE€0JIOrnye-
CKHUX HCCIIEOBAHUSX BBIACISIIOT THAPOr€OXUMHYECKHUE TPOBUHIIUU
¢ (puKcUpOBaHHBIM HAOOPOM PJIEMEHTOB, UMEIOIINX KOHIICHTPALUU
Ha ypoBHe nin Beime [TJIK.
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I'nasa 10. Jle AHUKU

JlenHUKM CyLIECTBEHHO BIUSIOT HA TEIJIOBOM M MEHBIIIE Ha BO-
OHBI OanaHcel 3eminu. Ho oHM He SBISIIOTCS cyOCTpaTOM >KH3HH,
MO3TOMY B Hallel KOHIENUUHN THapocdepsl Kak rmaBHOH chepbl Ono-
cdepsl TeIHUKAM S YICISI0 Maloe MECTO B IUCHMIUIMHE «YYESHHUE O
rugpocdepe» U, COOTBETCTBEHHO, B JAHHOM TIOCOOHH.

HazemHble 1b/1b1, COOCTBEHHO JIETHUKH, COCTABIISIOT 3HAYNTEIb-
HYIO JIOJTIO 110 00beMy Boa ruzpocdepsr (2,4 x10'° min 1). D10 Ha 1BA
nopsKa OoJbllle, YeM Macca MoA3eMHBIX JIbI0B (5%10% MiIH T) U Ha
3 mopsiaka 6oJIbIIe, YeM MIaByuYuX MOPCKUX JbJ0B (4x107 MiH T) 1
cHexxHoro nokposa (107 mun 1) (Knure u ap., 1998).

JlemHUKN — HEOTHEMJIEMBIH JIEMEHT BBIOKOTOPHBIX JaHAamad-
TOB M MOJSIPHBIX OacceiiHoB. JleqHHKaM CBOMCTBEHHO IBUKEHHE 11O/
neiictBueM cuiibl TshkecTd. K HacToseMy BpeMeHU JIETHUKU 3aHH-
MaroT miomaab 16,5 man km?, win 10,9 % Beeit cymm Ha 3emie. 95%
JICTHUKOB HaxoauTcsi B AHTapkrune (6onee 13 mun km?) u ['pennan-
aun (ok. 1,68 M km? u3 2,23 MIH KM? TUTONAAH 3TOTO OCTPOBA),
10% MOKPOBHBIX JIBJIOB MPUXOAUTCA HAa OCTPOBA APKTHUKU U TOp-
HBIC paiioHbl, TMaBHBIM 00pa3oMm EBpombl, A3un u Amepuku (Atnac
CHEXHO-JIEIOBBIX pecypcoB Mupa, 1997). 3HaueHue ux B aKTUBHOM
BozooOMeHe . moctaTouHo ckpoMHOe. B HacTosi1ee Bpemst JJeTHUKH
MIOHEMHOTY Tal0T U POJb MX B II00ANEHOM BOZOOOMEHE BO3pPACTaET.
B nmpobneme rio0anbHOrO MOTEMIICHUS JETHUKAM OTBOAUTCS 0OJIb-
11ast pojib B IPOrHO3€ YpOBHSI MUPOBOTo OKeaHa, MUTaHUSA PEK U BO3-
MOKHOTO 3aTOIUIEHUS! OIPOMHBIX IUIOINAJEH PEeYHBIX TOJUH, T'YCTO
HaCEJIEHHBIX JIIOAbMHU, BEAYIIIMMI HHTEHCUBHOE CEJILCKOE X03SIMCTBO.

JlenHuKM CyIIECTBYIOT BCIOAY, /i€ TEMIBI aKKyMYJISILIUN CHETa
3HAYUTEJILHO MPEBBIIIAIOT TEMITbI a0y (TassHuS ¥ ucnapenus). B
nporecce GOPMHPOBAHUS JICAHUKA BAXKHYIO POJb UTPAIOT pediceis-
yus 1 nracmuyHocms nb1a. Pexensuueit (cMep3anneM) Ha3bIBaeTCs
CBOHCTBO IIbJla CIIaMBaThCsl B OJHY OOILIyIO TIIBIOY BCIEICTBUE
OTBEpAEBAHUS KUAKOHN MIEHKH, HaX0AA1eHcst MeXIy OTIEIbHBIMU
ero kyckamu. I[Ipu temneparype 0°C cmep3anue NpouUCXOIUT MpU
HOPMAaJIbHOM JaBJICHUH, a MPH HU3KHUX TeMIIEpaTypax — IpH MOBbI-
LIeHHOM. briaronaps pexensunun IpOUCXOANT CIUSIHUE JeTHUKOBBIX

MOTOKOB, 3allJILIBAHUEC B HUX TPCIIWH U T. AO. IImacTuyHOCTHIO Ha-
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3BIBAIOT CIIOCOOHOCTH BeIIECTBA (B JaHHOM Ciyd4ae Jibjia) MCHSTh
cBO1O (hopMy 0e3 pa3pbiBa CHIOWHOCHU TIOJ] BIUSIHUEM HEIIPEPBIBHO
JEUCTBYIOILEHN CUIIBL.

CBolicTBEeHHas! JIbJy IUIACTHYHOCTH OOYCJIOBIMBAET CIIOCO0-
HOCTbB JICAHUKA T€Ub MO/ BIAUSHUEM CHIBI TsDKECTU. [ImacTUuHOCTD
JIbJla 3aBUCUT OT TEMIIEPATYPHl U JaBlieHUus. Uem Onuxke Temrie-
patypa npaa x touke miasneHus (0°C) u yem Oousblie aaBlieHUE,
[OJ] KOTOPBIM OH HaXOJUTCS, TEM IJIACTUYHEE, TeKyuee Jie], Halpu-
Mep JeaHuk AHtapktuabl (ComoMeHues u ap., 1976).

BriaenstoT 4eTbipe OCHOBHBIX THIIA JICAHUKOB: MATEPHUKOBBIC
JICITHUKOBBIC TOKPOBBI (HOKPOBHbBIE N€OHUKU), TeOHUKOBbIE WANKU
(OTHOCHTENIBHO HEOOJbINE MACChl JIbJIa, MOKPBIBAIOIIUE BBICOKOE
IJIaTO WM TOPHBIA XpeOeT, OT KOTOPBIX B Pa3HBIX HAIPABIICHUSIX
OTXOJISIT JTOJIMHHBIC JISTHUKU), OOAUHHbIE NeOHuKU (abIUNCKUE) U
MPEATrOPHbIC JTEAHUKY (JICAHUKU TOTHOKUN, HIDKHSIS YACTh TOJUHHO-
ro JEAHUKA WIH JBYX CIUBAIOIIUXCS JOJUHHBIX JICTHUKOB).

Camas Ooutbliasi MOITHOCTh JIEAHUKOB — 4330 M — ycTaHOBIIC-
Ha Osn3 cranumu bopa (AnTtapktuna). B uentpansHoit ['pennangnu
tonmmHa Jbaa gocturaet 3200 M. Cyzs o conpsbkeHHOMY pelbedy,
MOXHO MPEANOI0KUTh, YTO TOJNIIMHA HEKOTOPBIX JEAHUKOBBIX IIa-
IIOK ¥ JIOJIMHHBIX JISTHUKOB HaMHOTO Oosiee 300 M, a y npyrux u3me-
psieTCs BCETO IeCATKAaMHU METPOB.

JlegHuky Bcex THUMOB XapaKTEPU3YIOTCS TPEMsI OCHOBHBIMH MPO-
LeCCaMu: akKymyasiyueli (HAKOIUIGHUEM) JIbJIa, O8UdCeHUeM BHU3 TI0
CKJIOHAM TOp U JIOJIUH TOJ JICHCTBUEM CWJI TPABUTAIMH U abisyuell
(pacxomoM-uciapeHreM) JISIHUKOBOTO BellecTBa (cHera, (upHa,
KPUCTAJUTHYECKOTO JIbJIa). VIHTEHCUBHOCTh aKKyMYJISIIIUA U aOJISIHH
3aBUCHUT OT KJIUMaTa PETUOHA.

CHer, BbIMAAIONIMKA Ha JCAHUK, B pe3yjibTaTe TasHUA U
BTOPUYHOIO 3aMEp3aHusl MPEBPALIACTCS B 3EPHUCTHIC KPUCTAIIIBI
JeITHON OPOABI, Ha3bIBAEMOW (upHOoM. DTH 3€pHA B AUAMETPE MO-
ryT gocturath 3—10 MM u 6osee. DUPH UMEET CIOUCTYIO CTPYKTYPY,
OTPaXKAIOIIYI0 CHEXXHBIC O0CaJIKi. BepxHuii cioi (upHa UMEeT TUI0T-
Hocthb 0,3-0,5, HUXKE, YIUIOTHSSACH, QUPH NEPEXOTUT B OCIIBIA (PUPHO-
BBIH Jie/ ¢ TWIOTHOCTRIO 0,85, a 3aTeM B YHCTHIM, PO3payvHbIiA, COO-
CTBEHHO JISTHUKOBBIH Jie/] roiry0oro 1sera mioTHOCThio 0,88—0,91.
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[TocTeneHHO MOIIHOCTH JIbAA YBEIMYMBAETCS IO TEX MOP, IMOKa
Jie He MPUXOJUT B JIBH)KEHHE U He oOpasyercs JenHuK. CKOpoCTh
TaKoro MpeoOpa3oBaHMsl CHETra B JICAHUK 3aBHCUT TJIaBHBIM 00pa3oM
OT TOTO, HACKOJIBKO TEMITbI aKKyMYJISIIUH CHEra MPEBBIMLAIOT TEMIIbI
ero abmsiuu (ucnapenus) («Kpyrocser» Dunmknoneauns, 2003).

CHEXHBIH TOKPOB TOPHBIX JIEAHUKOB, HE YCIICBILIHNIA NPEBPATHTh-
csi B GUpH, CrIOcOOCH CIION3aTh B BUIE JIAGUH I CHENCHLIX 0064108
C KpPYTBIX CKJIOHOB (Oosiee 15°). JIaBuHBI IpeaCTaBISIIOT OO0 Ipo3-
HBIE SBJICHUS] 1 MOTYT BO3HUKATh 110 Pa3HBIM IPHYUHAM: OT TPOMKOTO
3BYKa J0 CEHCMUYECKUX SIBICHUM.

Bce neHUKY HaXOIATCS B IBUOKEHUH U UMEIOT TPEILMHBI, TI0 KO-
TOPBIM OT TIOKPOBHBIX JIGTHUKOB OTKAJIBIBAIOTCSI YACTH U 00pa3yloTcs
aiicOepru (MPOUCXOaUT 0mén aucOepron).

Boausiii pe:kum jgeqHuKoB. OCHOBHBIM UCTOYHUKOM IMHUTaHUS
JIEIHUKA SIBJISIFOTCSL TBEPble aTMOC(EpHBIE OCAAKH M YACTUYHO TOp-
Hasi ©3MOPO3b (0KeNeb) M KOHACHC AN BOISHBIX ApOB MO HIKHE-
My KOHTYpY JISAHUKA. BBIACHAIOT 4 THIIa BOAHOTO PEKUMA, IPOSIBIIS-
IOLIMXCS B OT/AEIBHBIX 30HaX MOBEPXHOCTHU JIEAHUKA: 1) OTCYTCTBHE
AKKyMYJISILIMY JIbAa (CHEXKHO-JIeIsiHas 30Ha); 2) MPEeBPaIICHUS TaIbIX
BoJ B GupH; 3) 30Ha pUpHA U 00pa30BaHMS KPUCTALITMYECKOTO JIb/A;
4) 30Ha a0JISAIUU — CTOK TAJIBIX BOJI.

TepMuueckuii peskuM JIeAHUKOB. JIeTHUKU COCTABIISIOT yCTOM-
YHUBYIO KPUOTEHHYIO 30HY 3eMIIM — KpHoauTo30ny (anumnos, 1983).

CyIecTBYIOT HECKONBKO Kiaccu(UKaui JIEAHUKOB TIO Tep-
MHUYECKOMY pexkuMy. B Gosee mpocTol, HCXOAHOM KiIaccu(uKauu
M. Jlaramum (Lagalli, 1933; mut. mo: Maueper IO. 1., 2006). Brige-
JSIFOT 3 TEPMUYECKHUX 30HBI B JISAHUKOBOW TOJIIIIE: TOBEPXHOCTHYIO,
CpPeAMHHYIO M TayOmHHYI0. B moBepxHocTHOM cioe, 1o 15-20 M,
MIPOUCXOJST CE30HHbIE KOJICOAHUSI TEMIIEPATYPhl OT HU3KHX CyXOTO
npaa no onmskux Kk 0°C, Korza jies CTAaHOBHUTCSl PBIXJIBIM HEMHOTO
Boime 0°C ¢ o6pa3zoBaHueM Tanoi BOAbI, HHPHUIBTPYIOLIEHCS B HUXK-
HUE TOPU30HTHI MJIM CTeKaroled B JoIuHbl. CpeaIuHHBIH CIIOH TOJ-
LIMHOM B IECATKU U COTHH METPOB UMEET IMOCTOSHHYIO TEMIIEPaTypy.
['myOUHHBIH cloi MOXKET UMETh TeMIIEpaTypPy MJIaBJICHHSI JIbJa BBILIE
0°C Mex Iy J10’KeM U Maccoil JibJa (Teruible IEAHUKN ), TAe 00pa3yroT-
Cs1 IO/AJIEIHUKOBBIE BOJIbI, IUTAIOIINE TOPHBIE PEKU U CIIOCOOCTBYIO-
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1ye ABWKEHMIO JeqHuKa. [Ipn HeOonmbIoii Tomie IeAHNKa B 1ECST-
KM METPOB JIETHUKU TPUMOPAXKUBAIOTCS K JIOKY (XOJOIHBIE JICTHUKH
I'pennangum).

Jlennuku HaxopsTcss B JABHXKeHUH. CKOPOCTh JBUKEHMS JIE[-
HUKOB 3aBUCHUT OT XapakTepa JI0Ka, €ro yKJIOHA U TOJIIUHBI JIETHH-
KOBOI Macchl. KpymHble e IHUKN ABHXKYTCS ObicTpee Mamibix. Cko-
pOCTh U MEPUOAMYHOCTD JBUKEHUS JIEAHUKA 3aBUCUT U OT KJIMMaTH-
YEeCKOH 30HBI, KOT1a TNIACTHYHOCTD JIbAa MEHSETCS OT aTMOC(hEpHOM
Temreparypbl. Uem Ounke TemmepaTypa JibAa K TOUKE IIaBICHUS,
TeM OOJIbIIIe TUIACTHYHOCTh U TEKY4eCTb Jibaa. [ lnacTHyHOCTh yBenu-
YUBAETCS U OT AABJIEHUS, KOT/Ia MEK/Y JIO)KEM M JIBJIOM BO3HUKAIOT
M0JIOKUTEIIbHBIE TEMIIEPATYphl (B AHTapKTHIE).

JIBWKyImuiics JeIHUK TPOU3BOAUT OONBLIYIO PabOTy IO MPeod-
pPa30BaHUIO JIOKA U TIOKPOBA 3€MJIM, Ha KOTOPBIM HaJBUTaeTCs JIe/-
HUKOBas Macca. [Ipexne Bcero cABHTaloTCs, BBIMAXUBAIOTCSA PHIX-
JIblE TTOPOBI, IEPEMEIINBAIOTCS U HACBIIIAIOTCS JIBAOM U BoJoMH. 1o
(GpoHTy IBMKEHUS JenHuKa GopMupyeTrcs MopeHa. MopeHHbIH Ma-
Tepua B KOHIIE JICAHUKOBOTO S13bIKa 00pa3yeT KOHEYHYIO MOPEHY.

[Tocne nmocnenuero onenenenust EBpaszuu (70—11 Toic. n€T) u
TasiHUA JIeAHUKa Ha Tepputopun EBponsl (8—10 Teic.ieT Ha3zam) o0-
pazoBanach KOHEYHas MOpeHa, Ha KOTOpOoi MblI ceifuac xuBeM. Ilof
MOBEPXHOCTHIO 3eMiH fIpociaBckoii obmactu 10 150 M MopeHHOTro
MaTepuana. Ha moBepxHOCTH MOpeHbI 00pa3oBajuch 03epa, 00J0Ta,
U ¢ Hee OepyT Havajo peKu I0KHOTO HanpasieHus — Boinra, {nenp.

B coBpeMeHHyI0 510Xy Ha0II0JaeTcs TasTHUE JICAHUKOB, TIPEXKIE
Bcero ropusix. Habmromaercst MHTEHCHMBHOE TastHUE JISAHUKOB B ['H-
Manasix. OHO BBI3BaHO HE TOJILKO MPOOJIEMHBIM TAPHUKOBBIM 3P QeK-
TOM, HO CKOpE€e BCEro U3-3a OCEJAIOIINX Ha HUX MBUIU U CaXH OT Mpo-
MBILIEHHBIX BBIOPOCOB B atMocdepy. TasiHue rOpHBIX JIGAHUKOB, B
palioHe KOTOPBIX HaXOAATCA MCTOKH MHOTMX pPEK BCEX MATEPHUKOB,
MO>KET MPUBECTH K MOBBILIEHUIO YpOBHSI MupoBoro okeana Ha 180—
370 cm B Onmkaiimme 100 net. B HacTtosiee Bpemst HaOmogaeTcs
TasHUE apKTUYECKUX HA3eMHBIX JIETHUKOB (KaK U BEUHOMEP3JIOTHBIX
TBI0B). B TO e BpeMs MPOUCXOAUT HapacTaHHE aHTAPKTUYECKOH
nenoBoi Macchl. [IpuunHer MOTYT OBITH pa3HbIE, B TOM YHCIIE HCTOH-
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YCHHUEC O30HOBOI'O DKpaHa HaJl AHTapKTHHOﬁ, BIIJIOTH A0 O6pa3OBaHI/Iﬂ
" paClInpeHUsA O30HOBBIX IbIP.

B siBmeHusIX rimo0anbHOTO MOTEIICHMS TasHIE JCOHHUKOB — OJHO
13 BO3MOXXHBIX KaTaCTpO(l)I/I‘IeCKI/IX nocaeacTBuil. IloMmumo moBkIle-
HUS YPOBHA MI/IpOBOFO OK€aHa JaXe€ Ha ACCATKU METPOB U, CIICA0Ba-
TCJIbHO, 3aTOIUICHHUA MHOIUX IIJIOAOPOAHBIX PEYHBIX HOJIUH, TadsHUC
TPCHJIAHACKOIO JICAHUKA U YMCHBUICHUC JAaBJICHUS JIEASTHOM MacChl
Ha MOBCPXHOCTb 3TOTO TI'pOMAJHOIO OCTPOBA, MOXKET NPUBCCTHU K
nepepacupeaciCHUIO MIaCTOBbIX ,I[aBJ'ICHI/Iﬁ Ha CCBCpHOfI AKBAaTOpUH
ATtnaHTudeckoro okeana. B PE3YILTATC MOKET YCUIUTHCA celicmu-
YCCKasd aKTUBHOCTb B 3TOM PEruOHEC, YTO NPUBCACT K MOLIHBIM 1O/~
BOAHBIM 3E€MJICTPACCHUSAM U BOBHUKHOBCHUIO BHICOKHX BOJIH IIYHaAMU,
KaTaCTpO(l)I/I'{HLIX JI1 aMCPUKAHCKOTO U CBpOHCﬁCKOFO MAaTCpUKOB.
Takue MOPpEANOJIOKCHNA CYIICCTBYIOT, HO OHU CIIOPHBIL.
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