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Tpoduyeckue cBA3nU BO3HUKAIOT NMPU NUTaHUU
)XXUBbIX OPraHM3MoB

Tpopnyeckme ypoBHU — COBOKYMHOCTb
OpPraHM3mMoB CO CXOAHbIM TUNOM MUTAHUA:

MPOAYLEHTbI

KOHCYMEHTbI
PEAYLEHTDI




[lpoAyLLleHTbl CO3AAIOT OpraHUYEeCKoe BELLLECTBO
U3 HEOPraHNYECKUX BELLECTB

doToaBTOTPODbI:
apxebakrepuun, baktepuu,
pacTeHna (BOAOPOCAU

1 BbICLLME pacTeHns)

XEMOAaBTOTPODbI:

apxebakrepmu n bakrepum
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YpaBHeHuWe poToCUHTE3A

dochdopuamMpoBaHUE — CBETOBAS
da3a

12H,0 = 24H + 60,

KapboKCUAMPOBAHUE —
TeMHoOBaAa ¢a3a

cCO, + 24H = C,H,0, + 6H,0
[loAHOE ypaBHEHUE
6CO, + 6H,0 = C,H,04 + 60,




YpaBHeHUe XeMOCUHTEe3a
(cepoBopopoAHble baKTepun)

dochopuAmpoBaHHUE
2H,S + 0, = 2H,0 +2S
KapbokcnanpoBaHue

12H,S = 24H + 12S

6CO, + 24H = C,H,04 + 6H,0

[loAHOE ypaBHEHUE AAA
KapbOOKCUAMPOBAHUSA

6CO, + 12H,S = CH,,05 + 125 +
6H,0




Apyrue ypaBHEHUA XEMOCHUHTE3a
(pochopurnmpoBaHue)

CepobakTepun Xenezobakrepun

2S + 30, +2H,0 = 4FeCO, + 0, + 6H,0 =
2H2SO4 4F€(OH)3 + 4C02

BopopoaAHble BakTepum

HWUTpUTHbIE GaKTepum 2H, #1055 2H50
ONH, + 30, = 2HNO, + MeTaHoobpasytoLmne

bakTepuu
2H,0 (@aHa3pobbi!)
HutpaTHble baKkTepuu 4H, + CO, = CH, +

2HNO, + 0, = 2HNO, 2H,0




KoHCcymMeHTbI NOTPeOASAIOT XXUBOE OpraHUYeCKoe
BELLECTBO

| nopsaka: NOTPebAAIOT
MPOAYLIEHTOB

Il nopaAKa: NoTpebAatoT
KOHCYMEHTOB, KOTOPbIE
eAAT MPOAYLIEHTOB

Il nopaaka: noTpebaatoT
KOHCYMEHTOB, KOTOPbIE
eAAT KOHCYMEHTOB




PeayLEeHTbI - pa3naralotr MepTBoe opraHuyeckoe
BELECTBO

Apxebakrepuu u
bakTepumn

[PMOBbI




Me)KAy KOHCYMEHTaM#HU U pepAyueHTaMU rpaHuua
HE BCE€lrAa o4EBUAHAA

Canpodarm — XXMBOTHbIE,
noeparoLlMe MepTBoe
OpraHMyecKoe BELLECTBO

boAe3HEeTBOPHbIE
MUKPOOPraHU3mbl -
pa3nararoTt X1Boe
opraHn4yeckoe BeLleCcTBO

X0nepHbI BUOPUOH




Tpoduueckas uenb — NOCAEAOBATENbHOCTb
TPOPUUYECKUX YPOBHEU

[MacTOéULHasn AeTpuTHas

KOBbISb 6peBHO

CYCIUK ONEeHoK

nya

bnoxa 3emMrepomnka




B Ha3eMHbIX aKocucTemax npeobnaparot
AETPUTHbIE Lenu, B MOPCKUX - NACTULLHbIE

TUNMUYHBIM MPOAYLIEHT Ha CcyLle
Picea abies

TUNUUYHBLIK NPOAYLEHT B MOpPE

Cerataulina pelagica
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TpodHuyeckada cetb — COBOKYNHOCTb TPOPUUECKUX
Lenen B SKOCUCTEME

KOBbIJ1b JINCOXBOCT Kinesep

y
Qm /
CYCIUK

(capaH4eBoe) Maviilai
\

nucuua boromorn " )KaBOPOHOK

bnoxa copokonyT




Tpoduueckme B3aumopeucTsmusa obecneumsatrort
MOTOK 3HEPruU B IKOCUCTEME

IHepPrus - cnocobHoOCTb COBEPLLUUTL PaboTy.

TepmoaAMHaMUKa — 0bAaCTb PUINKK, pacCMaTpUBaOLLLAS
NpPeBPaLLEHNSA IHEPTUMN.

| HaUano TeEPMOAMHaMUKU (3aKOH COXPaHEHUA HEPIUU):
3HEeprma He ncyes3aeT U He NMOoABASETCAH, a AULLb
NePEXOAUT N3 OAHOU GOPMbI B APYTYHO.

Il HAaYano TeEpMOAMHAMUKU (3aKOH YBEAUYEHUSA
SHTPOMNUMU): NPOLLECChI CAMOMNPOMU3BOAbHO UAYT B TOM
CAyYae, ECAU SHEPIUA NEPEXOAUT U3
KOHLIEHTPUPOBAHHOU GOpPMbl B BOAEE PACCEAHHYIO.




Ba)xHble 3KOANOTMYECKUE CAEACTBUA

[lepBoOe HaYan0o TEPMOAMHAMMUKU AQET BO3SMOXXHOCTb
OMUCbIBATb MEPEXOAbI AHEPTUM B TPOPUUYECKUX
YPOBHSAX OAAaHCOBbIMU YPABHEHUAMM.

BTopoe Hayano TepMOAMHaAMUKU YCTaHaBAMBAET, UTO

6e3 yBEAMYEHUA SHTPOMUU OKPYXAIOLLEN CPEAbI XU3Hb
HEBO3MOXHaA.

[10CKOABKY YaCTb 3HEPrmmn paccenBaeTca B
oKkpyXxatowen cpeae, KINA nepexopa aHeEPrnu Ha
CAEAYOLWNN ypoBeHb MeHbLue 100%,




EAUHULBI U3MepeHUA MNOTOKOB 3HEPITUU U
BelleCTBa B 9KOCUCTEMaX

EAMHULA U3MepeHnua aHeprun AXKoyAb (AXK).

[Tpn pacCMOTPEHUN MOTOKOB B IKOCUCTEMAX OObIYHO
ncnoAb3yroT MAX/ra/roa.

[MpU oLEeHKax NPOAYKLIMU SKOCUCTEM YaCTO MCMOAb3YIOT
eAVHULbI MacCbl OPraHMYECKOro BELLLECTBa AU

CoAEepXXaHue yraepoaa B Hem 1/ra/rop, T C/ra/roa.

[lepecyeT BO3MOXEH C UCMOAb30BaHMEM €AUHMUL
3HEProcoAepKaHMs (KAAOPUMUHOCTM) CYXOro
OpraHU4YecKoro BellecTBa: y pacteHumn 19 KAX/T, y
XMBOTHbIX 23 KAX/T.

MaccoBasi AOASl YTAEPOAA B CyXOM BELLECTBE PAaCTEHUN
npumepHo 50%.




[TOTOKM 3HEPrumn Ha YPOBHE NPOAYLIEHTOB

PAR - ®OTOCUHTETUUYECKU aKTUBHAA pasnaLlmd
(npumepHo 0% oT cymMMapHOU COAHEYHOM
pasnaummn)

GPP - BanoBas nepBuYHaa NpoAyKLUS
NPP - ynuctaa nepBuyHaa npoAyKLUA
Ra - AblxaHWe aBTOTPODOB
K| - 9QPEKTUBHOCTb AMHAEMAHA

GPP = K, PAR

NPP = GPP - Ra




K, - appekTuBHOCTbL AMHAEMAHA

Jkonornyeckmne adodPeKTMBHOCTU — COOTHOLLEHUS
MeXay NoToKaMn SHEPrnn

O6beKT

K, (GPP/PAR)

NPP/PAR

JKOoCUCTeMa B
pasrap
Beretaumm, 3a
CYTKU

2-10%

0.6-8%

buocdepa 3a roa




'nobanbHoe oTHoweHue NPP kK GPP
paBHO npumepHo 50%
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[MpUuuHbI WupoTHOoro nameHeHua NPP/GPP
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TemnepaTypa

3Ha4yeHns NOTOKOB BblpaXXeHbl B NpoueHTax oT makcumansHon GPP.




[AnobanbHOEe pacnpeaeneHue rooAMdyHou
Ha3emMmHou NPP (AMCTaHLUMOHHAA OLEHKA)
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