buoreoueHonorus

JKocuctema u bmoreoueHos

JIkocucrema (1935r) (ot rpeu. oikos - kunuiie, MecTonpeObIBaHUE U
systema - coueTanue, 00bEIUHEHHUE) - COBOKYITHOCTh BCEX MOMYJISAIUMA
pa3HbIX OMOJIOTMYECKHX BUJIOB, IPOKHUBAIOIIMX HAa OOIIEH TEPPUTOPUM
BMECTE C OKPYXKAIOIIEU UX HEKUBOU CPEIION.

9KOJIOI'MYCCKUM YCIIOBHUAM U 3aHATBIN OJHHNM 6I/IOI_[CH030M




OC0OEHHOCTH YKOCUCTEM

*OTKpBITAA (€CTh BXOASIIAN U UCXOASAIIUN ITOTOKHU DHEPTHUH )

*ABTOHOMHAsI. Eciiu ee n3onupoBaTh u 00€CEYUTh MIPUTOK YSHEPTUH, TO
OHA CMOKET CYIIIECTBOBATh MPAKTUYECCKH HEOTPAHUYECHHOE BPEMSI.

IIposABJISIET CIOCOOHOCTH K CAMOPErYJISIINN ¥ CAMOIOAIEPKAHUIO,
T.€. Y HE€ €CTb Oy PEepHOCTb.

*Q0J1a/12€T TOMEOCTA30M — OTHOCUTEIIBHOW YCTOMYUBOCTHIO BO

*Pa3MBITOCTh I'PAHMIL, KAK 110 BEPTHKAJH, TAK U 110 TOPU30HTAJIN.

€CTBOBATH 0€3 KaKoro-audo komMmnonenra. Hampumep, B
OOJIOTHBIX PKOCHCTEMAaX HET MOYBHI, B TOA3EMHBIX (IIEIIECPhI) HET
IIPUTOKA CBETOBOU SHEPTUU.




JKOTOH — I'paHUIIA MEXK Y SKOCUCTEMaMU
(OnoreoleHO3aMM). DKOTOH BCEra OTINYACTCS
00Jiee BBICOKHMM BHJIOBBIM pa3HOOOpa3ueM M
IJIOTHOCTBIO HOIMYJISIIUK IO OTHOIICHUIO K
[IEHTPpaJbHOM YacTu OroreoueHo3a. Hanpumep,
ONYyIIKa Jieca Bcerga 0ojiee HAChIleHAa BUAAMU
IPEBECHOU, TPABIHUCTON U KYCTAPHUKOBOU
PACTUTEIBHOCTH, 110 OTHOIIICHHIO K YU4aCTKaM,
PacIoI0KEHHBIM B ITTyOWHE JIECHOTO MAaCCHBA.




Kraccupukanus 3K0CUCTEM

I1o pasmepam

Makpo 3xocucTeMbl. Hanmpumep, Mope, okeaH,
KOHTHUHEHT. ..

Me3o0 3xkocucrembl. Hanmpumep, yyactok Jieca, 1moJie,
YT, peKa, 03epPo.... Takue 3KOCUCTEMbI OOBIYHO
Ha3bIBAIOT OMOT€OIICHO3aAMH.

MuKpO 3KOCHCTEeMBI (ONYIKa, IOJSHA, JIyXa...).



110 MpOMUCX0XKIACHUIO:

* EcrecrBeHHBIC — 00pa30BaHHbBIC CIIOHTAHHO (TyHJIpa, CTEIb,
nec...).

» HckyccTBeHHBIE — 00pa30BaHbI B PE3YyJIbTAaTe YEJIOBEUYECKOM
NEATEIIBHOCTH

KoMmmoHeHTHBI AKOCHUCTEMBI

BI/IOIIeHO3 — OMOTHYEKAas COCTaBJIAIOIAaA

buoron — abuornueckast COCTAaBJIAIOIIIAA



Nepapxunsa akocucrtem
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buoreorpajpuyexas

MaKpo3KoCHCTEMBbI
00J1aCTH CyLId U MOpPH



o Jlanama@r - oOmwmii BUI MECTHOCTH.

 buom (aHri. biome) - coBOKyIHOCTE pa3IUYHLIX TPYIIIL
OPTraHU3MOB U CPEJIbl UX OOUTAHUS B ONPEACTCHHBIX MIPUPOIHBIX
30HAaX U Ioscax, HaIp., B YMEPEHHOM I105CE CTENb, Taura, B
aApUIHOM IOSICE MMYCThIHS.

* buoreorpajgpuuyeckast 00J1aCTb — KpyIHOE 110 TUIOMIA M
(dopucTHKO-(DayHUCTHYECKOE TTOApa3AcICHUE 3¢MHOTO I1apa,
BBIJIC/ISIEMOC TJIaBHBIM 00pPa30M MO OOIIHOCTH UCTOPHUKO-
ABOJIFOIIMOHHOTO pa3BUTHUS (hayHbI U (JIOPEI, KOTOPBIC, KaK IMPaBHUIIO,
B Ipejenax 00jacTu 0o1ee Uik MEHEE OJHOPOIHEI.

Boiaeasiror 6 odsiacren: Apcrpanuiickas, Heoapkrrueckyto,
HeoTrponuueckas, Dduonckas, [laneapkrudeckas, Bocrounas
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OKOMNOrm4yeckme cykLeccum

IKOJOIHYECKOM CYKIeCCHer Ha3bIBaeTC MOCIEI0BATEIIbHAS CMEHA
OMOILICHO30B B paMKax OJHOr0 OMOTOIIA.

3aKOH CyKII€eCCHOHOI0 3aMelleHHs: IIPUPOIHBIE OMOTHYECKHUE
COOOIIECTBA MOCIIEI0BATEIHLHO (DOPMUPYIOT 3aKOHOMEPHBIN PSIT
IKOCUCTEM, BEYIIIMK K HAa00JIe€ YCTOMYMBOMY B JJAHHBIX YCIOBUAX
COCTOSIHHIO (KIIMMAKCY )

Kianmakce (KJIMMaKCHOE COOOIIECTBO) - 3aBepIlarolas cCTaOuaIbHas
CTaaus Pa3BUTHUS IKOCHCTEMBI

OCHOBHbBIE CTAAUU CYKIIECCUH

IlepBomnoce/ieHUbI (MHOHEPHBbIE BUAbI) —CePUM CYKIECCHUU —>
KJIMMAaKCOBOE CO00IIEeCTBO



Bu/bl 9KOJOTrMYECKMX CYKIIECCUH

1. ITo xapakTepy OMoTONnA

e IlepBuunbie cykneccuu. CyKIIECCUM HA TEPPUTOPHUSIX, BICPBHIC
OCBaMBAaC€MBbIX OpPraHU3MaMHU.

* Bropuunbie cykneccun. CooOIIecTBO pa3BUBACTCI HA MECTE,
i€ paHee CYIIECTBOBAIA XOPOIIO Pa3BUTAsI SKOCUCTEMA

2. I1o 3aka0unTEeIBLHOU CTAIUNU

e IIporpeccuBHBI€E - CYIIECTBOBABIIIEE HA JAHHOM MECTE KOPECHHOE
OMOTHYECKOE COOOIIECTBO, KOTOPOE 10 KAKUM JTMOO MpUYMHAM OBLIO
yJIaJI€HO (BhIPYOKa) IMTOJHOCTHIO BOCCTAHABIMBACTCS

* PerpeccuBHbIE — HE 3aBEPIIAIOTCSA KOHEYHBIM KIIMMAKCOM, KOPEHHAs
IKOCUCTEMA ITOJHOCTBIO MCUE3aeT (HAIp. ONMyCTHIHUBAHUE)



3. I1lo npyuYrHaAM, BbI3BIBAIIMM CYKIIECCHIO

* JK30reHHbIe CYKIIECCHUM — CBS3aHBI C JICHCTBUEM BHEIIHUX (PAKTOPOB

a) Kiumarnueckue
b) IlouBeHHBIC.

c) Ieonormueckue
d) AHTpONOrcHHBIE.

* JHAOTEeHHbIE CYKIECCUU — CBSI3aHbl C BHYTPEHHUMH
MPOLECCAMU IKOCUCTEMBI

IIpuMepbI IKOJIOTHYECKUX CYKIIECCU

(Bo3pact 100-120 ner)

EnbHuK HCPHUYHUK | PyGka | BripyOka

3JIaKOBast

XBOWHBIA JIEC

Crienplil TUCTBEHHBIH JIEC C
MOAPOCTOM XBOWHBIX

>

BripyOKa ¢ mopociibio U BCXOJaMu
JUCTBEHHBIX TTOPOJ

'

Moi1o10M JIMCTBEHHBIN JIEC CO
BCXOJIaMU XBOMHBIX MTOPOJ




VKIIECCHUA: «3aXBaT» TEPPUTOPUU
IPEBECHOU PACTUTEILHOCTBIO.




Knmvmakc




IIpuMep cykueccuu B BOAHON IKOCHUCTEME

IBTPOPHBII
BOJ0EM

OaurorpodHubiii BHeceHue B BOay
BOI0EM —» (pocharoB U HUTPATOB
OPraHUYeCKOro
MPOMCXOK/ICHUS
Jlec JIyr boJoto
- -

4

bypHoe pa3Burue
BOAOPOCIeH




I oMeocTas 3xkocucTeM

T'oMeocTas — cOCOOHOCTH YKOCUCTEMBI COXPaHSITh
COCTOSIHUE TTOABUKHOTO PAaBHOBECHS, HE
CMOTPS HA BHEIIHEE BO3ICUCTBUE.

-

[INQLOIUIONE QUHEOLIO))

-
MHTEHCUBHOCTD BO3JICHCTBUA

Bnusaue BHEIHNX BO3AEUCTBUI HA TOMEOCTA3 DKOCUCTEM. 1-3 TOMeoCcTaTUdeCKUE
miaro; 4, 5 — roMeoCTaTUUECKUE CKauUKHU



Yuyenue o buochepe

XKan baructJlamapk (1744-1783r) — TepmuH 6uocdepa

Bepuaackuu B.U. (1926). buochepa - noBepxHocTHAsE 0007109KA
3emMiiu, CO31aHHAS M IIPpeodpazyeMas 1eATEeJIbHOCTHIO JKUBbBIX
OpPraHu3MoOB.

Crtpoenne duochepsnl

AtMocdepa 110 BEICOTBI 25 KM (030HOBBIM CJION)
I'mapocdepa Ha Bcro Tommry (11 kM)

JIutochepa 1o rmyouHbl 5 KM (TemMneparypHbiid 0apbep +105°C)
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Pacnonoxxenue Ouocdepsl B ruapocdepe, aurochepe u B
armocdepe



XapakTepHbIe 4YepThl OMochepbl

Hanuuue BemiecTBa B TPEX arperaTHbIX COCTOSTHUSX — JKHUJIKOM,
TBEPJOM U ra3000pa3HOM.

Hanuune 60ab110r0 KOJIMYECTBA BOALI B CBOOOIHOM (hopMe.
Hannune 60abII0oro KOJU4eCTBa DYHEPTUH, KaK COJTHECYHOI0, TaK U
36MHOT'O IPOUCXOXKICHUS.

OCHOBHBIE KOMIIOHEHTBI OMOChepbI

7KuBoe BemecTBO — BCSI CYMMa KHUBBIX OPTaHU3MOB, HAXOISAIIUXCS
Ha IUIAHETE B JIAHHBIM UCTOPUYECKUM MIEPHUOI.

buoreHHoe BemecTBO — OPraHMYECKOE WIIM OPraHO-MUHEPAIBLHOE
BEIIECCTBO, CO3/ITAHHOE OPraHU3MaMH JaJI€KOTrO MPOILIOTO U
PEICTABICHHOE B BHJIE KAMEHHOIO YIJIS, TOPIOYMX CIIAHIIEB,
rOpIHOYHMX ra3oB, Top(da, canpornenis, HeQpTu

BHOKOCHOE BellecTBO — HECOPraHNYECKUE BEIECTBA,
peoOpa3oBaHHbIE ACATEIBHOCTHIO OPraHu3MoB (BoJ1a, BO3AYX,
KeJIE3HAsl U MapTraHIeBasi Py/ibl).



ZKHMBoOe BelecTBO MJIAHEeThI U €ro
OuoreoxmmMuveckue PyHKIUH

Pacnpez[enenne ZAKHBOI'0O BeIeCTBAa 110 IIVIAHETC

Ioka3areib Cyma OxkeaH
IL1omaanb 149 x 10° km? (29%) 361 x 10° km? (71%)
Buomacca 2420 x 10° T (99,87%) 3,2x10° 1 (0,13%)
Pacrenus 99,2% 6,3%
KuBoTHbBIE 0,8% 93,7%

e 3axBaT M 3alacaHue COJIHECYHON PHEPIrUU B IIporecce (OTOCUHTE3A

* Co3gaHne OpraHu4eCcKOro BEIeCTBA M €ro NEPEHOC MO MIAHETE

» KoHIIEHTpaIsl XUMHUYE€CKHUX 3JIEMEHTOB

* OTJIO)KEHHE OPraHUYECKOr0 BEIISCTBA HA NJIUTECIbHbBIN IEPUO
(M3BECTHSIKH, MEJI, KAMCHHBIN yrojib, HEQPTh, U.T.1.)



OpPraHUYECKHUX OCTATKOB)

COBI[EIHI/IG ITIOYBBI U €C INIOJOPOAHOI'O CJIOA

OKHCIIMTEIbHO-BOCCTAaHOBUTEIbHAS aKTUBHOCTD (aHA3POOHBIC 1
a’pOOHBIC OPraHU3MBI)

CaHuTapHO-OYMCTUTENIbHAS PYHKIUS (Pa3a0KEHUE MEPTBBIX

KOHIIeHTpalII/IH XUMHYCCKHX IJIEMCHTOB OpraiusmMmamMu

Xumnueckue | ConepkaHue xumudeckoro | Comepkanue XUMHAYECKOTO
DJIEMEHTBHI nJIEMEHTA B atMoc(epe. | 37IeMeHTa B Te€lax OpPraHU3MOB,
autocdepe u ruapochepe, % %
Pacrenusa JKuBoTtHurie
Yriepon 0,18 3,00 18,00
A3oT 0,03 0,28 3,00
Kucaopon 50,02 79,00 65,00
Bomopon 0,95 10,00 10,00




IloHsATHE 0 MPOAYKTUBHOCTH OHOChepbI

TypBuHHaa mogene Buocdiepbl

e Cpennuii ypoBeHb
npoaxykrtuBHocTu — 0,5 ... 3 r/M% B
CYTKHM XapaKTepeH JJIs TYHIPHI,
JYyTOB, TIOJIEW U HEKOTOPHIX JIECOB
YMEPEHHOM 30HbI

(NpPOAYKTMBHOCTL)

e Hu3kasi npoAyKTHUBHOCTD — TR T s e S
0,1...0,5 r/M* B CyTKM XapaKTepHa GRIED 51§38
JI71S1 30HBI ITyCTBIHD W IS iégigi § E E i § ;f i % i:g i
apKTHUYECKOTI'0 T0sca 5] og -

L By
"

Cywa

(NPOAYKTUBHOCTE
A CYUOM Rece)

o
iI71.54 x 10 v/roa

* Bbicokuil ypoBeHb
NPOAYKTHBHOCTH — Oosee 3 r/M* B
CYTKH XapaKTEPEH IS SKOCUCTEM
TPONUYECKUX JIECOB, JIJIS TTAIITHH,
MOPCKHUX MEJIKOBOIUM.

OkeaH

(npoAayKTMBEHOCTL
A CYXOM Rece)

g
60.0 x 10 1/roa

{00 - NpogyKTWMEHUCTE B CPEJHEM aNnS
oo IEPMULIECROIO HOSICA CYLUK 1 OREAHS
B rpaMmMax yYrepona Ha 1 M KB.



buoreoxumMuiyeckue HUKJIbI B Ouochepe

BuoreoxumMmu4ecknii MUKJ - MUPKYISIIIUOHHOE JBUKCHUE
HEOPraHMYECKHUX BEIISCTB M XUMHUYCCKHUX DJIEMEHTOB MEXKTY
OHOIIEHO30M U OMOTOIIOM.

CocraBubie yactu BI' XI1

I'eostornyeckuii KPyropopor BemeCTB — 3T0 MHOTOKPATHO
MTOBTOPSIOLIMKCA ITPOLECC COBMECTHOTO, B3AaUMOCBI3aHHOTO
[IPEBPAIICHUS U IIEPEMEIIEHUS BEIIECTB B IIPUPOIE, UMEIOLIUU
0oJiee WM MEHEE IIUKJINYHBIN XapaKTep

buoJiornyecKuii KPyropopor BeuecTn:
* AKKYMYJIAIMA 3JICMEHTOB B JKMBbIX OPraHU3MAX;

° MUHEPAJIU3ANUSA B pe3yjbTare pa3jiokeHusi MePTBBIX

OpPraHU3MOB.



Makpo3/j1eMeHThI

Heo0xoaumMbl opraHu3mMaM B OOJIBIINX KOJIMYECTBAX: YIJIEPO/I,
BOJOPOJ, KUCIOPOA, a30T, (hocdop, Kaluii, MarHui, Kajablyii, cepa

MHuKpPO3J1eMEHTHI

HeoOxommMbl B HUUTOKHBIX KOJIUYECTBAX. DTO OOJIBIIIUHCTBO
3JIEMEHTOB EPUOAUYECKON CUCTEMBI.

OcHOBHBIC IOHATHUSA
O00poT - OTHOIIEHUE MPONMYCKAHUS K CONEPKAHUIO

CkopocTb 000poTa - 3TO Ta YaCTh OOIIETO KOJIMYECTBA JAHHOIO
BEIIECTBA B JAHHOM KOMIIOHEHTE SKOCUCTEMBI, KOTOpas
OCBOOOXKAETCS UJIH MOIJIOMIAETCS 3a ONPEICIICHHOE BpEMS

BpeMmsi 00opoTa - 3T0 BpeMs, HeOOXOAUMOE JJIsl IOJTHOM CMEHBI BCETO
KOJIMYECTBA 3TOr0 BEIIECTBA B JAHHOM KOMIOHEHTE KOCHCTEMBI



Pe3sepBHbIN POH/I

OO0MeHHbIN GOH

C TOYKM 3peHHs CYIIeCTBOBaHUS OMochephl
OuOreoXuMH4YeCKHEe MUKJILI TeJAT HA;

e KPyTOBOPOT Ira3000pa3HbIX BEIIESCTB C PE3CPBHBIM (POHIOM B
atMocdepe uin ruapocdepe;

* 0CaJIOYHBIM IIUKJI C PE3€PBHBIM (POHJIOM B 36MHOM KOpE.
Huka yriiepoaa

I'eosioruveckuit Kpyropopor buojsiornyeckuii Kpyropopor

TexHoreHHbIN KPYroBopoT



I eostorn4ecKum KpyroBopor

o BriBerpuBanue | M3Bep:KEHHBIE BriHoC,
(a 200 fie ) > IIOPOJIbI —OTIORCHNE >
™ HBIU
P (KapOOHAThI)
IlepernmaBka
Metamopdpudeck | M3meHeHus,
e opomsl ST MTTAMOPHO3 Ocanounere
ITOPOJIbI
y Bynkannyeckas
Marma —aerererroers—| CO

(atMOcC(epHBIiN)

2




buoJIorn4ecKu KpyroBopor

doTocuHTE3

CO,
(atrMochepHBIi)

I[loenanue

| IpoaymeHTsr

KOHCYMCHTaAMH

JIpIxaHue

| KOoHCYyMEHTBI

/

MepTBO€ OpraHuueCcKoe

BCIICCTBO

PemytieHThI //




TexHOreHHbIN KPYroBOPOT

CO

2
(arMochepHBIi)

Yesoenne | Yriepon B OTMupaHHe
|| Temax KUBBIX >
OpPraHU3MOB
T'openue

Yrnepon
MEPTBBIX
OPraHUYECKUX

OCTAaTKOB

KaMmeHHBIN
yIOJIb,
HEPTH

onHIHOdOXBE
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CoennHeHN BOCCTAaHOBJIEHHOM AHa’pOOHBIC
ACCUMWIALIASA
> CCPhbI B COCTABC JKUBBIX peﬂyueHTBI
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CHOHTAHHOE OKHCJICHHUE

bakrepunanbHO€E OKHUCIICHUE

Cepa

CIOHTAHHOE OKHCJIEHUE U

JEATENBHOCTh CEpOoOaKTepuid



[{ukn pocdopa.

PenyneHTol
IIpecHOBOAHBIE
docdatsl B docdarbl
DPocpop KHUBBIX TI0YBE, TPECHOM TOPHBIX
LI EGIgle BOJIC, OKCAHE TIOPOJ
[Tomonienne KOpHAMHU T DOpo3us ‘

ACCUMMJIAINA



