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D. VI, DOCPAQ4URVIVI — )
OCHOBOMOJIOXXHUK YYE€HUSA O
ounocdepe

boxnee 70 ner Hazag akagemMuk B.
N.Bepnajackuii pazpadorai
yuyeHue 0 ouocdepe - 00010uKe
3eMJIH, HACEJIEHHOU U
nmpeoopazyeMou ;KUBbIMH
OpraHu3MaMu.

OH BBISIBUJI T'€0JIOTHYECKYI0 POJIb
"KHBbIX OPraHU3MOB KaK
(baxTOp MpeoOpa3zoBaHUS
MHHEpPAIBbHBIX 000JIOUEK
MIJTAHETHI




® buochepy B. . Bepuaackuu
onpeaesasieT KAk HApyKHYI0
00J1acTh 3eMHOI0 IApA,
rpanuyaiyro ¢ Kocmocom,
COCPEeA0TOYMBIIYIO B cede )KU3Hb
B pa3JIMYHBIX (popMax ee
NposiBJieHUs (JIAaTEHTHOM H
AKTMBHOM ), MIPOHU3bIBAIOIIY IO
BCIO rUaApocdepy, BepXHUe CJI0U
JIUTOC(EPbI 1 HUKHUE CJIOU
arMoc(epsbl, B KOTOPOU
MPOUCXOAUT AKKYMYJIALMSA,
TpaHcpopMausa CBETOBOM
JHEPrvM U COBEPIIACTCHA
reoxXMuMuueckas paoora.




CTpykTypa buocoepbl

/

buochepa

KocHoe BemiecTBo
Ono
copmupoBazoch 6e3
y4aCTHS dKUBBIX
OpraHu3MOB: BO/4,
rPAaHMT, 0a32JbT

! T.].

KuBoe BeniecTBo -
COBOKYITHOCTb BCEX

YKHUBBIX OPraHU3MOB

Ha 3emMiie

\

buorennoe
BelleCTBO —
CO3JIaHO B
mporecce
JKU3HEIeATECIbH
OCTH
OPTaHU3MOB:
Kuciopon,
KaMeHHbIHA
YI0JIb,
H3BECTHSK

buoxocHoe
BelleCTBO-
CoBMeCTHBIN
pe3yibTaT
IESATEILTHOCTHU
OpraHu3MOB U
HEOHMOIOTHYECKHUX
MIPOIIECCOB:
Mmo4Ba




KocHoe e
ATtMochepa

Tepmonaysa

Monapimae CHANKS
B HOHMIHPOBAHITOM
cnoe

Tepmocdxpa

Monnpise cunnmn
B HIKHCM CI0C

TepMOcepbl

TeMneparypHas
KPHBaN

Mcreopuit

Mesocdepa

Cepebpucrnic ofinaka

IMpeaen
-0 ———

Orpakectne
] ¥ asyxomax sanm
: ‘ Onononwit cnoit
"1 Nepucrme obnaka
-t- Kyucosie obnaxa
2 } Cnofl nosoBiHLt
Boca seel armocdepnt

™ T T T T TeMncpartypa pomtyxa

12060 0 460 4180 +30044604520 o rpanycax C

ecmeo buocohepbi

Cocran Boatyxi




['nopocdepa

® T'ugpocdepa - BogHass 000J04YKa 3eMIIY,
BKJIFOYAIOIIAsl BCE BOJIbI, HAXOISIIITAECS
B YKHKOM, TBEPJIOM M Ia3000pa3HOM
cocTtosiHUAX. ['uapocdepa BkirouaeT
BOJIbl OKEAHOB, MOPEM, ITOJ3EMHBIC
BOJIbl 1 IIOBEPXHOCTHBIE BOJIBI CYIIIH.
HekoTtopoe KoIru4eCcTBO BO/IbI
COJICPKUTCS B aTMOC(hEPE U B dKUBBIX
OpraHHU3Max.

| ® Cariire 96% o0beMa rugpochepsl
e ol oo COCTAaBIISIFOT MOPSI M OKEaHBI, 0K0J10 2%
7 e - TIOJ3EMHBIE BOBI, OKOJIO 2% - JIbJBI U
—— e cuera, 0koj10 0,02% - TOBEpXHOCTHBIE
BOJBI CYIIIH.




JinTocdepa

® Jlutocdepa - TBepaas KaMmeHuCTas 000J049Ka 3eMJIH, BKIOUAIOIIasl
3€MHYI0 KOPY 1 BEPXHIOIO YacTh MOACTUIIAIOIICH €€ BEpXHEeH MAaHTUU
3eMJIH, PacioI0KEHHYIO BBIIIE aCTEHOC(epbl. MOITHOCTH JIUTOC(HEPHI
cocrtasisieT oT 50 10 200 km.

® BepxHss yacTb IUTOC(HEphbl COCTOUT U3 0CATOYHBIX TOPHBIX HOPO/I.
ITox HUMU JIeKaT IPaHUTHBIN U 0a3anbTOBBIE ciiou. Ha moBepxHOCTH
IUTOC(Ephl HAXOAUTCS ITOYBA, IITyOHHA KOTOPOI HE MPEBHIIIACT
HECKOJIBKMX METPOB, TJI€ U COCPEAOTOUEHA OCHOBHAS MACCA )KUBbIX
OpraHu3MOB JIUTOC(EPHI.




I'paHMu,bl bunocdepbl
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= @ Bepxuas epanuya buocgepwi

ONPEICIISIETCS 030HO8bIM
IKPAHOM, NPEOCMABISIOUUM
coooti mownkuti caotu (2-4 Mm)
easza o3ona (0s). Poimb 030HOBOTO
cj10s1 B OMocdepe BearKa: OH
3aICPKHUBAET I'yOUTEIIbHBIC I
’KHUBOTO yIBTPahHOJICTOBBIC
JIy4YU COJIHEYHOTO CBETA. JTOT

CJIOU PaCIIOJIOKEH HA BBICOTAX
16 - 20 kwm.

® Huoicnsis epanuya 0OMocdephl

HepoBHas. K mpumepy, B
nuToc(epe )KUBbIE OPTraHU3MBbI
WJIA TPOAYKTHI UX
KUZHENECATEIILHOCTH MOXKHO
BCTPETUTH HA T1youHe 3,5-7,5
KM, a B MUPOBOM OKEaHe

OpraHu3Msbl - Ha nryonHe 10 -
11 kwm.




I'panunbl OMocdepbl COBIAIAIOT C TPAHULIAMHU
pPacIpOCTPAHEHMS )KMBBIX OPraHU3MOB B 000JIOUKAaX 3EMIIH,
YTO OMNPEIECIACTCSA HAIMYUEM YCIIOBUM CYIIIECTBOBAHUS
KW3HM (OaronprsiTHBIN TEMIEPATyPHBIN PEXXUM, YPOBEHb
pagvanuy, JO0CTATOYHOE KOJIUYECTBO BOIbI, MUHEPAIbHBIX
BEIIECTB, KUCIIOPO/Ia, YIJICKUCIIOro rasa).

buocdepa oxBaThIBaeT BCIO MOBEPXHOCTH CYIIIH, a TAKKE
OK€aHbI, MOPS U TY YaCTh HEJIP 3€MIJIH, IJI€ HAXOAATCS
IIOPO/IbI, CO3/IAHHBIE B IIPOIECCE KUHEACATEITbHOCTH KUBBIX
opranu3moB. lIHaude roBops, Ouocdepa - 310 4acTh
autochepsnl, artMmochepsl, ruapocdepsbl, 3aceIeHHaA
’KUBbIM BelleCTBOM.

JI714 CyIecTBOBaHUS JKUBBIX OPraHM3MOB HEOOXOIUMBI
CJIEIYIOIIHNE YCIOBUS: JOCTATOYHOE KOJIUYECTBO BO/IbI,
MMWHEPAJBbHBIX BEILECTB, ONTUMAJILHBIN TEMIIEPATYPHBIN
PEXHM, YPOBEHb PAJUALINU U JIP.




[TnoTHOCTBL XXN3HU B Onocepe

® Pacnpenenenue )Ku3Hu B 0Mocdepe HOCUT Pe3KO
36854 1 i HEpaBHOMEPHBIN XapaKTep.

o 4 ® HauOonpimas MIOTHOCTh )KU3HU HAOMIOAAETCS Ha
M o 2 N rpaHMIaX cpeJl OOUTAHMS. ITHU CTYIICHUS KU3HU
ey e N [IPUHATO HA3bIBaTh, I0JIB3YACH TEpMUHOIOrMEN B. 1.
16,00 Tl A g e ) T BepHajackoro, "njieHKaMM sKU3HHA .

bl Tl | -

R 1 ® OpHa U3 TaKuX INICHOK >KM3HU HA TPAHUIIEC KOHTAKTa

1007 naHKToOH

z00 BenTac ITOYBBI ¥ BO3/1yXa - 2-3 CM TOJIIIAHBL.

300
4001 OcanoqHEIE
poed S ® Brtopas oTMedeHa B 30HE KOHTAKTa BO31yIIHOM,
MOYBEHHON U MOPCKOM CPE )KU3HU - 3TO IPUOPEKHAS
30Ha U 30Ha anBeJUIMHTA (JI0cTUraemMasi MOPCKUMHU
OpbI3ramu).

30007
® Tpetbs - aypoTuueckas 30Ha okeana (j10 200 m), T. €.
30Ha CBOOOTHOTO MPOHUKHOBEHUSI COJTHEYHOTO JIyYa.
Jlaxe B 3y(hoTHYECKOM 30HE BBIAEISIOT €lIe 0oJiee
HACBIIIEHHBIN KU3HBIO CJION B 2-3 CM 30HY KOHTAKTa
BOJHOW W BO3JIYIIHOM CPEIl. ITO HACTOSIIIUAN
MHKYOaTop KU3HHU.

60007

10000




PyYyHKLUNU XKNBOIO BelLl,ecTBa
onocdepsl

® Opna n3 0CHOBHBIX 3acnyr B.M. BepHaickoro COCTOUT B TOM, 4TO
OH BIIEPBBIC 0OPaTHUJI BHUMAaHKE HA POJIb )KMBBIX OPTaHU3MOB KaK
MOIIIHOI'O I'€0JIOrHYE€CKOTO (pakTOpa, Ha TO, YTO KMBOE BEIIECTBO
BBIIOJIHSAET B OHOC(epe pa3IMUHbIC OUOceoxuMudecKue OyHKyuu.

® biarogapsi 5ToMy 00€CIIeUUBAOTCS KPYyrOoBOPOT BEIIECTB 1
IpeBpalllCHUE SHEPTUHU U, B UTOTE, IIEJIOCTHOCTh, IOCTOSHCTBO
onocdepsl, €€ yCTOMYHUBOE CYIIIECTBOBAHUE.

Baxknenmmmu QyHKIUAMUA

ABJIAKOTCH:

* SHEpPIreTUYECKasl,

* ra3oBas,

* OKHCJIUTEIHbHO-BOCCTAHOBUTEIbHAS,
* KOHILICHTpAI[MOHHASI.




IJHepaemuyeckasi PyHKUUsi
XXUeo20 seuwecmea

N

\-; ® 3aK/II0YaeTCd B HAKOIUICHUH U
=\ peo0pa3oBaHUU PACTCHUSIMU
= N saepruu CoiHia (0akTepuu-
ey XEMOaBTOTPO(BI IPEOOPa3yIOT

SHEPTHIO0 XHMUYCCKUX CBSI3CH ) U
nepeaaye ee mo MUIIEBBIM
ISIISIM: OT MPOAYIICHTOB - K
KOHCYMEHTaM H, JaJiee, - K
peayueaTaM. [Ipu sTom sHEprus
IIOCTEIICHHO PacCEHBACTCsI, HO
JacTh €€ BMECTE C OCTaTKaMH
OpPraHU3MOB IIEPEXOIUT B
HCKOIIAaEMOE COCTOSIHUE,
/i "KOHCEpBUPYETCS' B 3€MHOM
p"‘"“"’""“‘""‘*“""Jf ! KOpe, 00pa3ys 3amacel HeQTH,

/ )

(noparHne
!
r N ;
orpelisrena) ,/ lelﬂ %1 I[p




[[asoBasn pyHKUUA XKNBOTO
BellecTBa

Ceet

® B oCylleCTBICHUHN 2aA30680U (hyHKUUU
BEAYILAS POJIb IPUHAJICKUT 3EIIEHBIM
pPACTEHUSIM, KOTOPHIE B MPOLIECCE
(poToCHUHTE3A ONIOIIAOT YIJICKUCIIBIN
ra3 M BBIJICIISIIOT B aTMOC(epy KUCIOPO/I.
B T0 ke BpeMsi, 00JIBIIIMHCTBO )KUBBIX
OpraHu3MOB (M pacTeHHUS B TOM YHCIIE) B
MPOLIECCE AbIXaHUS UCTIOIb3YIOT
KMCJIOPOJ, BBIACIAS B aTMOC(hepy
YIJIEKUCIIBIN Ta3. Takum 00paszom,
y4acTBYsl B OOMEHHBIX MPOIECcaXx,
KUBOE BEIIECTBO MOAJAEPKUBACT HA
oIpeaeJeHHOM YPOBHE ra30BbIil
cocraB aTMocdephbl.




OkucnutenbHO-
BOCCTaHOBUTesNbHaA (PpyHKUMA

S ¢ ® TECHO CBS3aHA C DHEPTETUYECKOM.

' CyIIeCTBYFOT MUKPOOPTaHU3Mbl, KOTOPHIE
B IIPOLIECCE KUBHEAEATEILHOCTH
OKHCJISIFOT WX BOCCTAHABIIMBAOT
pa3IMYHbIE COCAUHEHUS, TTOTy4das IpU
3TOM SHEPTHUIO IS AKU3HCHHBIX
IIPOIIECCOB.

Benuko ux 3HaueHue Jj11 00pa3oBaHus
MHOTHX IOJI€3HBIX HCKOTIA€MBIX.
Hanpumep, nesaTenbHOCTh
KeJe300aKTEepHi M0 OKUCIICHUIO JKee3a
IpUBEJIa K 00pa30BAHUIO TAKUX
OCaJIOYHBIX ITOPOJI KaK JKEJIE3HBIC PY/IbI;
cepoOaKTepru, BOCCTaHABINBAS
cyab(haThl, 00pa30BaIM MECTOPOXKICHUS
CEpHI.




KoHueHmpauuoHHass yHKUUS

XKUeo0eO sewecmea
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KaMeHHBIN yroJib

MCJI

3aKIIo4acTcs B CIIOCOOHOCTH

KHUBBIX OPTaHU3MOB HAKAIJIMBATD
pa3jiM4YHble XUMHUYECKHUE
3JIeMeHThI. Harpumep, 0COKH 1
XBOIIM COJIEPKAT MHOTO KPEMHUS,
MOPCKas KaIlyCcTa M IIaBeJlb - HOA U
KaJblLMU. B ckeneTax mo3BOHOUYHBIX
KUBOTHBIX COJICPKUTCS OOJIBIIOE
KOTN4eCcTBO (hocPopa, KaIbIIus,
MarHusl.

OcylecTBIIeHUE TaHHON (DYHKIIAM
CIIOCOOCTBOBAJIO 0OPA30BAHUIO
3aJIeKEeW U3BECTHSIKA, Melia, Topda,
yIiIs, He(TH.




OTBETLTE Ha BOMNPOCHI

Kakue 0001049k 3eMJIM BXOJAT B COCTaB OMOC(hephbl, KAaKUe
— HE BXOOAT?

KakoBbI BepXHHE ¥ HUXKHUE MPEACSIIBI )KU3HU BO BCEX
000JI0UKaX 3eMiIn?

KakoBo 3Haue€HHE 030HOBOTO dKpaHa B aTMocdepe?

OxapakTepu3yruTe pacupeacICHUE )KUBbIX OPraHU3MOB B
HA3€MHO-BO3IYIIIHOMW, BOJJHOW ¥ TIOYBEHHOU CPEJIE.

Kakue ropHslie opo/ibl Ha3bIBAKOTCSI OMOTCHHBIMU ?

Kakue Bemecta B.M.BepHaackuii OTHEC K OCOOBIM -
OMOKOCHBIE BEIIECTBAM ITPUPOJIBI?

[Touemy U3MEHSAETCS INIOTHOCTD KU3HU B PA3IUYHBIX
qgacTsax onocdepor?




NYYyIropOUpUIDIDCLIICUTID DO
bunocdepe

IIox KpyroBopoTromM BeuiecTB NOHMMAKT HOBTOPHAOIIUIACH MPOLECC
NpeBpallCeHUA U NepeMellleHN BellleCTB B IPUPO/Ie, UMEKIIMi 0os1ee uin
MEHee BIPAKEHHBIN NNKJINYECKUI XapaKrep.

ATOMBI OCHOBHBIX XMMHUYECKHUX AJIEMEHTOB IMOCTOSSHHO COBEPIIAIOT MUTPALIUIO
13 OJIHOT'O OpraHu3Ma B APYTroi, U3 MOYBbI, aTMOCHEPHI U TUAPOCHEPhl — B KHUBBIE
OpraHu3Mbl, @ U3 HUX—B OKPY’KaIOIIyI0 CPEeAY, IOIMOJIHIS TaKUM 00pa3om
HEXXHBOE BEIIECTBO OMOC(hEPHI. DTH IIPOLIECCHI MOBTOPSIOTCS OECKOHEYHOE YHCIIO
pa3. Tak, HapuMep, BEChb aTMOC(EPHBIA KUCIOPOJI IIPOXOIUT Yepe3 KUBOE
BEIIIECTBO 3a 2 ThIC. JIET, BECh yIIeKUCIIbIM ra3 — 3a 200—300 ser.




KpyroBopot asoTta B buocdepe

A30T — HEOO0XOIUMbI KOMITIOHEHT BAKHEHIITNX OPTaHUYECKUX COCIMHEHUH: OCIIKOB,
HYKJIEMHOBBIX KUCIOT, AT® u ap. OCHOBHBIE €r0 3aIachl COCPEAOTOUEHBI B aTMOC(eEpE B
(popMe MOJIEKYISIPHOTO a30Ta, HEAOCTYIHOTO ISl PACTEHUI, TaK KaK OHU CIIOCOOHBI
VICIIOJIB30BATh €ro TOJIBKO B BUJI€ HEOPTaHUYECKUX COCAUHEHUM.

[IyTu nocTymieHus a3oTa B IOYBY U BOAHYIO Cpey pa3inyHbl. Tak, HeOOIbIIOE KOJIMYECTBO
a30TUCTBIX COCTMHEHUM 00pasyeTcsi B aTMochepe Bo Bpemsi Ipo3. BmecTe ¢ 10K 1eBbIMU
BOJaMM OHHU MOCTYNAIOT B BOJIHYIO WJIM IIOYBEHHYIO cpeay. HeboubIas 4acTh a30TUCTHIX
COCIMHEHUU MOCTYIAET ITPU U3BEPIKECHUSAX BYJIIKAHOB.

I'po3a — armochepuasn
Kiry0eHbKOBbIC 0aKTepHuH HA KOPHSX COH IHAHOOAKTEPHH ¢uxcanus a3ora

buosornyeckas puxcanusa arMocphepHoOro a3ora




K npsimoii prkcarum atMochepHOT0 MOJIEKYJIIPHOTO a30Ta CIIOCOOHBI JIUIITb HEKOTOPHIE
MPOKAPUOTUYECKUE OPTaHU3MBI: OaKkTeprn U HUaHoOakTepun. Hanbosee akTMBHBIMU
azomeuxcamopamu ABISIOTCS KIY0OeHbKOBbI€ 0AKTEePHUH, TOCEIISIOMINECS B KJIETKaX
KOpHEN 0000BBIX pacTeHU. OHU NTEPEBOSIT MOJICKYJISPHBIN a30T B COEAUHECHMUS,
yCBAaNBAE€MbIE PACTEHUSIMHU..

A30TCcoaepKalme OPraHnveCKre BEMECTBA OTMEPIINX PACTEHUM U )KUBOTHBIX, a TAKKE
MOYE€BHHA U MOYEBAsi KUCJIOTA, BbIJICJISIEMBIC dKUBOTHBIMU U TpUOAMU, PACILICTUISIOTCS
THWIOCTHBIMU {amMmonuduuyupyrouiumu) 6axrepusamu 10 ammuaka. OCHOBHas Macca
00pa3yrLIErocst aMMUaKa OKUCISECTCS HUMPUGUUuUpyowjumu 6aKkmepuamu 10
HUTPUTOB U HUTPATOB, IIOCJIE YETO BHOBb UCITOIB3YETCs pacTeHussMu. Hekoropas yacTte
aMMMaKa yXOJIUT B aTMOC(epy U BMECTE C YINICKUCIIBIM ra30M U IPyTUMU
ra3o00pa3HbIMU BEIIECTBAMHU BBIMOJHAET (DYHKIUIO YAEPKAHUS TEIJIa TIaHETHI.

Paznuynbie popMbl a30TUCTHIX COCTMHEHUI TTOUBBI K BOAHOM CPEJIbl MOTYT
BOCCTAHABIMBATHCSI HEKOTOPHIMU BUJIaMHU OaKTEPHUH 10 OKCHUJOB U MOJICKYJISIPHOTO a30Ta.
DTOT Npolecc Ha3bIBACTCS OeHumpugurayueii. Ero pe3ynbratoMm siBiIsieTCsl 00eJHEHNE
MOYBBI U BOJIbI COEIMHEHUSMU a30Ta M HACKIIIEHUE aTMOC(HEPhl MOJIEKYISPHBIM a30TOM.

[Ipoueccrl HUTpUbUKALUN U ASHUTPU(DUKALIUN ObLIN ITOJIHOCTHIO COaTaHCUPOBAHBI
BILTIOTh JIO IIEPHOIa MHTCHCUBHOTO MCIIOJIb30BAHHUS YEIOBEKOM a30THBIX MUHEPAIbHBIX
yA0OPEHUM B LENAX MOJYYEHHS OOJBIINX YPOXKAEB CEIIbCKOXO3SIMCTBEHHBIX PACTEHUIM




N2 8 armMocohepe

(78%) [«

NONONHEHWE
atmocdepbl No

ATmvocdepHan Buohukcaumna

dukcaumn (asoTdpuxkcupyoLme
(rpo3m 1 Ap.} / noyaeriMeie Hakrepum)
/
/ Benku pactenmi l
l MepTeue
Benkit XXmnBoTHbIX T oCcTaTKK U NPOo-

AYKThbl BelaeneHna

XemMocuHTeaupylowme

/" BakTepuu

y v //

CoeauHeHus aMmMuraka, AdenuTpudnumpyrowume
HATPWTBL, HATPATBI OakTepum

\ = > 4

\-

foazemybie BOAL
{pacTBOpb! HUTPATOB, HUTPUTOB)
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KpyroBopoT yrnepoaa

Kpyrosopor yriiepoaa. Yriiepoa — 00s13aTe/ibHbIN XUMHYECKUH 3JIEMEHT OPraHu4eCcKuX
BelIeCTB Beex KiaaccoB. OrpoMHasi poJsib B KPYroBopore yrijiepoaa NpuHAAJeKUT 3eJIeHbIM
pacrenusim. B nmpouecce ¢porocuHTe3a yriieKuc/abli ra3 armocgepsl u ruapochepsbl
ACCUMIWJIHMPYETCS HA3eMHbIMHU U BOAHBIMH PACTEHUSAMH, 2 TAKKe HMAHOOAKTEPUSAMU H
NpeBpamaercs B yriieBoabl. B mpouecce ke AbIXaHUA BCeX KMBbIX OPraHM3MOB IIPOUCXOAUT
00paTHBIH MPOLECC: YIVIEPO] OPraHNYeCKUX COeIUHEHUI MPEeBPALAETCHA B YIVIEKUCJbIN ra3. B
pe3yJibTare e:KeroJHo0 B KPyroBopoT BOBJIECKAKTCH MHOTHE AeCATKI MUJLJIMAPA0B TOHH
yriaepoaa. Takum o0pa3omM, ABa GyHIaMEHTAJIBHBIX 0MOJIOTHYECKHUX Ipouecca — (OTOCUHTE3
U AbIXaHUe — 00YC/JI0BJIMBAKT UUPKYJIALUIO yIjiepoaa B Ouocgepe.

Eie onHUM MOIIHBIM NOTPeOHUTEIEM YIVIEPOAa SIBJSIIOTCS MOPCKHE OPpraHu3Mbl. OHHU
HCMOJIL3YIT COeIMHEHNS YIVIePOoAa ISl MOCTPOCHUS PAKOBHH, CKeJIeTHBIX 00pa3oBanuii. B
JAajibHeleM OCTATKH OTMEPIINX MOPCKUX OPraHU3MOB 00Pa3yl0T Ha /IHe MOpeil 1 OKeAHOB
MOIIHBIE OTJIOKEHNUSI U3BECTHAKOB.

uka KPyropopora yrijiepoaa 3aMKHYT He IIOJTHOCThIO. YIJIEPOA MOKeT BLIXOAMTH U3 Hero Ha
JT0BOJIBHO UIMTEJIbHbIN CPOK B BU/IE 3aJ1€:Keil KAMEHHOTI0 YIJIsl, U3BECTHAKOB, TOpPda,
canporneJjiei, rymyca u ap.

YeJioBeK HAPYLIAET OTPEryJIMPOBAHHBIA KPYTrOBOPOT YIJIepoaa B Xo/e HHTEHCUBHOI
XO03s51iICTBEHHO 1eATeJIbHOCTH. 32 CHET CKUTAHUSI OTPOMHOI0 KOJIMYEeCTBA HCKOMAEeMOro
TOILUIMBA COJeP:KAHUE YIVIEKUCJI0ro raza B atmocgepe 3a XX B. Bo3pocJio Ha 25%.

IHocJsiexcTBueM 3TOr0 MOKET CTATH YCHJIEHUE IAPHUKOBOI0 3 deKTa.




KPYTOBOPOT YINEPORA B BHOCOEPE
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KpyroBopot yrnepoaa B bnocdepe
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Cxema KpyroBopoTa yrrepoaa B
onocdoepe
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Bonpocbkl npoBepo4yHoOU padboTbl No
Teme «buocohepa, eé cmpykmypa u
QQYHKUUU

1 BapuaHT
I. YUTo Takoe Ouocdepa, KaKOBBI €€ rPAHUIbI?
1. Yro Takoe OMorenHoe Beuecrso 0uochepsl. [Ipumepsl.
111. Kpyrosopot azora B 0uocdepe. (Cxema u mosicHeHMs1 K Heil)
V. KoHueHTpanuoHHast GQyHKI M ;KMBOT0 BellecTBa Ouocdepnbl

2 BapMaHT
I. TImoTHOCTD :XU3HH B Onocdepe.
I1. Yro Takoe xocHoe BemecTBo 6uocdepnl. lIpumepsnl.
I11. Kpyrosopot yriepoaa B ouocdepe. (Cxema 1 mosicHeHHUsI K Heid)
I'V. Dneprernueckas GyHKIus ;KMBOr0 BelecTBa onocdeprl.




