Jletput

* /[empum — MEPTBOE OPraHUYECKOE BEILIECTBO,
BPEMEHHO HCKIIOYECHHOE U3 OMOJIOTMYECKOTO
KPYyroBOpOTa 3JIEMEHTOB NUTaHUA. Bpems
COXPaHEHUS JCTPUTA MOKET OBITh KOPOTKUM (TPYIIbI
M DKCKPEMEHTHI) WJIM OYE€Hb JOJITUM (TYMYC,
canpoInesb, Topd, yroiab, He(PTh).

* JleTpuT — 3amaCHUK MMATATEIbHBIX BEILICCTB B
YKOCHCTEME, HEOOXOAUMAsI COCTABIISIONIAS €€
HOPMAJILHOT'O (DYHKIIHOHUPOBAHUSL.



TeMHOOKpaImeHHoe
OPraHUYECKOE BEIIECTBO
IIOYBBbI, KOTOPOE
oOpa3yeTcs B pe3yjbTare
OMOXHMMHUYECKOTO
Pa3I0KECHUS
PACTUTEIBHBIX 1
’KUBOTHBIX OCTaTKOB U
HaKaIuIMBaeTCs B
BEpXHEM (T'YMYCOBOM )
ITOYBEHHOM TOPU30HTE



JlecHad nmojacTuika

Cnoit meTpuTa Ha HOBEPXHOCTH JIECHOM MOYBbI, 00pa30BaHHLINA B
OCHOBHOM OITaBIIUMHU JIMCThIMU U BETOUKAMHU JIEPEBLEB.
[ToacTuiika UrpaeT BaxXKHYIO POJIb B )KU3HU JIECHOM 3KOCHUCTEMBI.




cj1a0o
Pa3JIOKUBIINECS
pPaCTUTEIIbHBIC
OCTaTKU, KOTOPhIC
HAKAILJIMBAIOTCS B
— 00JIOTHOU

"I IKOCHCTEME.

'rop¢ FPYHTOBbLIE BOADI



IHo sogoema
= Topd M3 ocratkoe sBogopocnen
== TpocHukoebin TOpd
S Ocokosbiit Topd Beinyxrioe Bepxosoe 6011010

Bepxoso# Topd

CdarHoewit Topd




JIOHHBIC OCaJIKH (CampoIeb)

OTI0)k€HUs HAa JHE KOHTUHEHTAJIBHBIX BOJOEMOB, KOTOPBIE COCTOST U3
OpPTaHUYECKUX OCTATKOB, CMEIIAHHBIX C MUHEPAJIbHBIMU OCaJIKamMu. B
OTJIMYHE OT TYyMYCa, KOTOPBIM IMTOCTOSHHO YYaCTBYET B KPYTOBOPOTE BEIIECTB B
SKOCUCTEME, IOHHBIE OCAJIKU — JIOCTAaTOYHO KOHCEPBAaTUBHOE 00pa30BaHUE, B
KPYTOBOPOTE YYACTBYET JIUIIb CaMas BEPXHAS UX YaCTh, CJIOM TOJIIINHON HE
OoJiee 5 ¢M, a BECh OCTAILHOM JETPUT MPAKTUYECKHU UCKITFOUACTCS U3
KPYTOBOPOTA




dur. 4. Cxemarnyeckoe H306paxkenue SKOCHCTEMEl NpPyAa,



buosornyeckas nmpoayKIiys
(CKOpOCTbH HAKOILICHUSI OMOMACCHI B 9KOCHCTEME)

PN

nepBnYHad BTOPUM4HAaA

/ N\

BanoBas Uncrag




* — 04eHb BbICOKAS (CBBIIIE 2 KI/M 2 B I0j).
* — BbIcOKasa (1-2 kr/m 2 B rox).

e — ymepenHas (0,25-1 xkr/m 2 B ron).

* — Hu3Kaa (Menee 0,25 kr/m 2 B roxn).

COCHOBbIE 1 bepe3oBble feca

KOopanmnoBbIX pUdnl,

BbICOKME U NYCTbIX 3apocnen TPOCTHMKA B Aensrax Bonru
[TyCTbIHK

nunoso-Ay0boBbIe neca,

KYHIMU

TyHOpa

npubpexHble 3apocrun porosa unu TPOCTHUKA Ha 03epe,
CENbCKOXO3ANCTBEHHbIE NOCEBHI,

apKTuyeckme nycTblHN OCTPOBOB



Buonormuyeckaa npoayKTUBHOCTb 3Kocuctem cywmn (NPP)
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ExeroaHan nepeminas GuononmNecsas Npoaysuns, Y/ra

Brosorudeckas NpoayKTHRHOCTE PABHHHHLIX JaHAWADTOB MO MAKpOPEeTHOHAM.

Puc.



buowvacca

2T0 3anac (KOJIU4ECTBO) JKUBOIO OPraHMYECKOTO BEIIECCTBA
(pacTeHuil, )KUBOTHBIX, TPUOOB, OAKTEPUIA)

pazjeinsercs Ha (uToMaccy (Maccy pacTeHMI), 300Maccy (Maccy
"KUBOTHBIX ), MUKPOOHYIO Maccy.

-




®dakTopkl, (hopMHUPYIOIIKE OHMOPA3HOOOpaA3HUE
9KOCHUCTEMBI

“Ilyn”, T.e. HOTEHIIMAJIbHBIN 3al1ac BUAOB B JJaHHOM pPallOHE
b

biaronpuUsTHOCTH YCIIOBUH IJIsI IPOU3PACTAHUSA PACTEHUH,
(hOpMUPYIOIIUX (PUTOLIEHO3 («MHBAUPOHMEHTAILHOE CUTO»).

IlepeMEHHOCTh PEeKUMOB cpeabl. [Ipy MEHSIOIIUXCS peKUMaXxX Cpeibl (
IIEPBYI0 OYEPEb YBIAKHEHHUS) BUJOBOE OOraTCTBO MOBBIIIACTCH.

Hannune pacTeHuss-BUOJICHTA.
PexuMm HapylleHu.

“Kapycenu MeaKkoMaclITaOHbIE IIMKIMYECKUE U3MEHEHMS COOOIIECTB, E
X0Jl€ KOTOPBIX HECKOJIBKO BUIIOB CO CXOJIHOW KOHKYPEHTHOMN
CIIOCOOHOCTBIO ITOOYEPETHO 3aHUMAIOT OJIHY U TY K€ SKOJIOTUUYECKYIO
HUIILLY.

Bpewmst (BO3pacT SKOCUCTEMBI).






[Ipu3naxk

Cpenbl KH3HH

IIpecHoBoaHbIE
IKOCHCTEMbI

Hazemuble
IKOCHCTEeMbI

DakTopbl, AUMUTH-
pYIOLLIHE MEePBUYHYIO
OMOJIOrHYECKYIO Mpo-
AVKUNIO

CoOOTHOlLIeHne OHo-
JJOTHUYECKOI MPOAVK-
LHHU 1 OMOMacChl

JnHa nULIeBoi uenu

OCHOBHbIE MpoOaY-
LEHTbI

4-6 3BEHLEB

2-4 3BeHa

OCHOBHbIE KOHCY-
MEHTbI
A) (putodaru

b) 300daru

B) nerputodparu

OCHOBHbBIE peayUEHTbI




[Ipn3nak

[IpecHoBOIHbBIE
3KOCHCTEMBI

HazemHuble
3KOCHCTEMbl

[Mupammnaa Guomaccsl

bruomacca Bospacraer
Mo PSIy: pacTeHus -
(purodaru - 3o0o0haru
| nopsiaka, nocne ye-
ro yobiBaer

buomacca yoniBaer
Mo PAAY: PpACTEHUS -
(puroparu - 300aru

[ToaHoTa BBIETAHHUS
OPraHHU3MoOB B TTHLIEC-
BBIX LEITAX

MoxeT nocTHrarhb
40% npu noesaHnm
pacTteHuit u 1o 80-
90% Ha Tpopuueckom
VPOBHE

10-30% npu noena-
HUM pacTeHHUH U 10
70-80% npwu noena-
HUM KHBOTHBIX

[Tepuon kpyropopota
vriaepoia

MeHbLIe 0OAHOro roaa

OT HEeCKONBKHUX NeT
0O OCCATKOB JICT




DoTOTPOPHEIC YIKOCUCTEMBI OKEaHA
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~Wind from north

TeSeEe Sea surface

slopes upwards
offshore

Ekman transport of upper layer
waters directed offshore



Cynpanuropans

|
(30Ma 3annecka) Heputmueckne | Dnunenarmans  YpoeHe
80AN : ;pannea

|

Nurtopans y 4
(NPUAMBO-0TNMBHAR 30HA) L dotwieckan L YPOosHb
we"b(b 600-200 m
KOHTUHEHTANBHLIA 4
CHAOM

fm-ZJOOu

IKONOMMHECKAR SOHANBHOCTEL OKEAHA

Xanans
(ynerpaabnccans)




Mopckue opraHu3sMbl
l

A A A
HexkToH II/TaHKTOH BbeHnTtoc
| | |
Y Y Y
AKTHBHO ITaccuBHO K uBynpe Ha
IUIaBaroLIHe IUIaBaKoLIHe JHe

MnaHkTOH(PUTO, 300)

':' BeHTOC
CyMmMapHasi Macca KUBOTO BEIlleCTBa B okeaHe cocrasiuseT 29,9-10° T, mpu 5ToM Ha 6uoMaccy

300IIaHKTOHA U 3000eHTOCca npuxoauTcs 90% oT oOI1el MacChl )KMBOTO BEIIECTBA OKEaHa, Ha
onomaccy (pUTOImIaHKTOHA - OKOJI0 3 % 1 Ha OMomaccy HEeKTOHa (TJIaBHBIM 00pa3oM pbioa) - 4%




XEeMOaBTOTPO(PHBIC SKOCUCTEMBI OKE€aHa
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ATpo3KocucTeEMa




YenoBek ynpaBnsieT NpakTU4eCKu BCeMU napameTpamm
arpo3KOCUCTEMbI:

— COCTaBOM rpoAayLeHTOB
— COCTaBOM KOHCYMEHTOB

— COOTHOWEeHEM MNMOTOKOB 3HEPIiK MO rMaBHbIM MULLEeBbIM LUENAM
«pacteHne — 4ernoBek» N «pacteHne — CKOT — HENoBEK»

— Henpoun3sBoanTesibHbiIM OTTOKOM BeLlleCcTBa N SHEPINKA MO
AOMNOJTIHUTEJIbHBIM MNMNLWEBbLIM LIEMNAM

— YPOBHEM NepBUYHON BMONOrM4yecKon NpoayKUnm



[ opoacKue Y3KOCUCTEMBI

=
¥

P

S ,\_'.__,_‘ 2 R e
[opoay ¢ HaceneHneM 1 MIH. YernoBeK eXeCyTOYHO TpebyroTcsa 625 ThiC. T BOAbI, 2 ThIC. T NULLN,
4 TblC. T yrnga, 2,8 TbiC. T HEATH, 2,7 ThiC. T ra3a u 1 TbiC. T TONNMBA AN aBTOTPaHCNopTa.

BaameH oH BblgaeT 500 TbIC. T CTOYHbIX BOA, B aTMocdepy BblgenstTcsa 150 T coegmnHeHnin
cepbl, 100 T oKCKMAOOB a3oTa N MHOIO APYrux BELLECTB.



buompl.

Bbicliaa eanHuua knaccudukalumm 3KOCUCTEM., 3TO KpynHaa permoHanbHas
WU CYOKOHTUHEHTaNbHasg OMOCUCTEMA, XapaKTepU3yLwaacs KaKumM-nmbéo
OCHOBHbLIM TUNOM PACTUTENILHOCTHU

* — TYHJpHI (ApKTUYECKHE U AJIBITUICKUE) — O€3JIECHBIE TEPPUTOPUH,
PacoIOKEHHBIE CeBEpHEE (MJIM BBIIIIE) JIECHOTO MOSICa;

* — Talra— XBOWHBIE JI€Ca YMEPEHHOU 30HbI;
* — JINCTONAJIHbIC (IIIMPOKOJIUCTBEHHBIC) JIECA YMEPEHHOW 30HBI;

®* — CTEeNW YMEPEHHOM 30HBI (MMEIOT JBE Iay3bl B BEIrETAIMA — 3UMOW U BO
BTOPOM IMOJIOBHMHE JIETa BO BPEMSI 3aCyXH);

®* — TPONMUYECKHUE CTEIH U CABAHHBI (BETE€TUPYIOT KPYIIIbIN IO/, HO B MIEPUO/
3aCyXH UX OMOJOTHYECKas NPOIYKIHS PE3KO CHUKACTCS);

® — IIYCTBIHU — SKOCHCTEMBI B YCIIOBHSX CHUJIIBHOTO CTpECCa 3aCyXH IIpH
rOJ0BOM KOJIMYECTBE 0cagkoB MeHee 200 MM;

¢® —IOJYBCYHO3CIICHBIC CC30HHBIC TPOIIMYCCKUC JICCA

* — TPONMYECKHE JOXKIAEBBIE Jeca (BErETUPYIOT KPYIJIbIM TO/1 U SBJISFOTCS
CaMbIMH POAYKTHUBHBIMU 3KOCUCTEMaMM 3E€MJIH ).



ApKruuyeckas
30Ha

CyOpkrnueckas

Xonoanas 30HAa

MyCTBIHS
JlecocTens IHomynycTeins YMmepeHHas
C 30Ha
Mt IlycThins
nec Komounii Tponunueckas
Jlucronaaubii nec Kapkas S
HOC Capanna MyCTHIHA

Bo3pacrauue apujiHOCTH
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NMPUPOAHBIE 30HbI

APKTUYECKMX M aHTAPKTU4ECKUX
NYCTbIHL

TYHAPbI ¥ NECOTYHAPbI
Tairm

CCMELUAHHBIX W LUMPOKONCTBEHHBIX
necos

necocrenei v ctenei
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caBaHH v peakonecin

necos

"

NEePEeMEHHO-BIAXHBIX
(8 TOM 4MCN@ MYCCOHHBIX) NeCo8

BNAXHbIX 9KBATOPUANbHbIX NECOB =
O6nacTu BLICOTHOI NOACHOCTU

—— === T[paHuupl reorpapuyecknx nosicos

KOxHan rpaHuua MHOroneTHen
MepanoTel

|

VATVTVT BUMHSIA rpaHuua NNaByYvx Nbaos

Tennsie TeueHns

XonoaHsle TeyeHus




Yucras buomacca | buomacca
Eiom [1roman NepPBHYHAS | HA €IMHUILY |  Ha BCeM
MIH KM2 NPOAYKUMA, | IJIOWAIH, | 3eMHOM lLIa-
Kr/M2/ron Kr/m2 pe, MIpAT
Tponuuecknit 17 2.2 45 765
JOXICBOH JIeC
LLnpokoaucTBeH- 7 . 30 210
HbIH JiecC
Taiira 12 0.8 20 240
CaBaHHa 15 0,9 4 60
Crenb 9 0.6 1,6 14
TvHapa 8 0,14 0,6 5
[TvcTbiHM 18 0.09 0,7 13
[TaxoTHble 3eMIH 14 0,65 | 14
[IpecHOBOAHbBIC 2 0:25 0,02 0,05
3KOCHCTEMb
KOHTHHEHTaIb- 26,6 0,36 0.01 0,27
HbII Wenabg
Kopannosbie 0.6 2.5 2 1,2
pU(bI
cTyapun 1.4 1,5 I |.4




JluHaMu1Ka 3KOCUCTEM

Buovacca
- — L an i

Mpoaywtmencere




N3MeHeHUusd YKOCUCTEM

N

Linknnyeckmne n3ameHeHus HanpaBneHHble N3MEHEHNS

/ j JBontouns

HapyLueHus
Py CyKueccmm / \

NpupoOHas aHTpornoreHHas

dBTOlMeHHbIE anJyioreHHbole



IMoBHanNLHLIA TpancanoeuansHeif CynepaxksanbHoii AxBanesHbIA

llll |[

. A
¢ |
1t 11 1 1T11+ ‘; lll

‘———
0—-——
@ e - -
‘-——

LLLL




