I
OCHOBbI SKOJTOTI' NI

AHTOHMHa 3rypo




OCHOBbI 3KOJ10I' A

o [1lpegmet akonormu
OcHOBHbIe pa3saenbl 9Koorum
[ToHATME 3KoCUCTEMBI
buocdepa kKak rnobanbHasa 3Kocucrtema
JKonornyeckme paktopbl cpeabl
o JInmuntnpytowine gaktopbol
o Cpeabl XKN3HU




NPEOMET SKOJ10I'MA

oKonorus

epey.  OIKOS - OOM, XuUnuwie,
MEeCTO ObUTaHUA,

logos - 3HaHue, y4eHune

JKoJs102Usi — aMo
Hayka o6
OMHOWeHUsIX
op2aHuU3Moe ¢
OKpy)xaroweu cpedol

Hemeukun dunonor
OpPHCT ['eKkkernb
1866 roa



NPEOMET SKOJ10I'MA

JKos102Us1 — 3IMO
MexoucuyurnsiuHapHasl
obsiacmb 3HaHuUsi 06
ycmpoucmee u
yHKUUOHUpPOBaHUU
MHO20ypPO8HeEBbLIX
cucmem 8 rnpupode u
obwecmee u ux
e3aumocesi3u

KOoxuH Ogym
(Eugene Odum),1953 r .




NPEOMET SKOJ10I'MA

o JKOJI02US1 — 9MO HayKa, Komopasi
u3sy4daem 3aKOHbI
bYHKUUOHUPOBaHUSI NMPUPOOHbLIX U
aHMpPONo2eHHbIX cucmemM, a makKxe
uwem onmumalsibHble ()OPMbI
83aUMOOMHOWEHUSsI NpUpPoobI U
yesioeeyeckoz20 obwecmesa




NPEOMET SKOJ10I'MA

(g E

CTeCTBEHHbIE navxn\ /- Texuudeckne HAVKH
OMOJIOrHA, 300JI0THA, MH KeHepHbBIe
OoTaHMKa, aHATOMMA, OUCLIMITINHEI,
bramka, xumMma, TeXHOJIOrH4,
MeINLIMHA, arpoOHOMHA 1 MaTeMaTHKa

R 8 "4 . .

7 B

OQ0mecTBeHHbIE HAVKH
Mpaeo, 3JKOHOMHUKA,
COLIMOJIOTHA,
drutoco dua.

\_ MMOMMTONOT A P,




NPEOMET SKOJOI' K




CTPYKTYPA SKOJIOI' K




[lpeameT akonorum

| Grocdrape |
| aKocheTeMEl
nonynaLma T
i Woronnemuuua qp}»anu:wu

T KaTION DYMADAOTES

;
‘
i

L KETRATIDOKBDMOT b

AAPA ANeNeHTOR
G HYKFIORE
‘NBEpIt 1 NENTOHG
-20 mnpa ner -18 mnpa ner -10 mnpQ ner -1 Mnpa ner -100 MM neT
Bpema cranosnedms

YpOBHU opraHusaumnm matepumn

JKosorus n3yvyaetT HagopraHN3MEeHHbIE CTPYKTYpPbl - SKOCNCTEMbI




[TOHATUNE SKOCUCTEMDbI

JKocucTtemMma — ato
be3pasmepHas
ycTon4dmBasa cmctema
XXUBbIX N HEXUBbIX
KOMMNOHEHTOB, B KOTOPOW
coBeplUaeTcs BHELLHUNA
N BHYTPEHHUA
KPYroBopoT BellecTBa 1
aHeprum

Arthur Tansley

HO. Ooym




[TOHATUNE SKOCUCTEMDbI

o Mukpoakocuctemsl




[TOHATUNE SKOCUCTEMDbI

o Me3oakocuctemsbl




[TOHATUNE SKOCUCTEMDbI




[TOHATUNE SKOCUCTEMDbI

AHTPOMOreHHble 3KOCHCTEMD)




BEVNOC®EPA KAK SKOCUCTEMA

bunocoepa —
rmodanbHas

JKOCUCTEMA

egpey. Dbios - XUn3Hb
sphaira - wap,cpepa
Qayapa 3toce, 1875
B.N.BepHagckuin,1926

Bbuocghepa — obrnacmsb
pacnpocmpaHeHUs XU3HU
Ha 3emisie




BUOCPEPA




BEVNOCOEPA

o lloste cywecmeoeaHuUs XXU3HU —

y4qyacCTKu, rge eCctb yCcJiioBun4d Asd
BbDKUBaAHUA N PA3MHOXEHNA OPraHN3MOB

o llonne ycmou4ueocmu XU3HU —
TEPPUTOPUN, e XUBblE OPraHN3MbI
MOTYT NULLb BbIXXMUBATb, HO HE MOTYT
Pa3MHOXKaTbCH




BEVNOCOEPA

paHnubI 6uocodepbi pee=SSSIEENSIIZIIZIIIIIIIIsoocccssseet
BepxHsisi.
030HOBbIN CION
(Ha BbicoTe 16-25 kM) LS ?
HuxxHss5:

B ninTocdepe Ha rnybuHe
2-3 KM

B rmapocdoepe

Ha rnybuHe 10-11 Km

Buocdepa




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

JKkonoruyecknn paktop — nwboe ycnosue cpeasbl,

cnocobHoe oka3blBaTb npamMoe i KoCBeHHOE BO3gencTeme
Ha XnBbl€ OpraHN3mMbl




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

daKkTopbl HEXXMBOU NpuUpoAabl (abnoTn4vyeckue):

o QPu3uyeckue: cCOrnHeYHas pagnauus,
CBETOBOU pexnm, Temrnepartypa, BNaXXHOCTb,
[laBneHune, rpaBuTaumnd, atTMocdepHble
ocajKu, OroHb, BETEP U Op.

o XumMu4deckue: aTMmocdepHsble rasbl (KMcnopoa,
avokcug yrrnepona) coneHocTb, pH,
nuTaTenbHbLIE 3NIEMEHTHI)




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

dakTopbl XXUBOU nNpupoabl (bnotnvyeckue):

COBOKyI'IHOCTb BIIUSIHUN XU3HEOEATENbHOCTU
OA4HUX OPraHNM3MOB Ha Apyrme

» BHympueudoesbie 83aumodeticmeausi
o Mexeudoenbie e3aumMmodelicmeus




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

PakTopbl YeNnoBe4YeCKOU
AEeATEeNbHOCTU (AHTPOMNOreHHbIE):
Llobbiya rpupoOHkIX pecypcos
Bbipybka necos
OcyweHue 6orom

[lpoMbIwneHHoOCMb
Cernibckoe xo38ucmeo




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

CBET (conHe4Hasa pagmauums)

TwunuyHaa gnuHa BOSHbI:
0 10 1w 10me 500 2500 ma 0.3 cu - 30w

KOCMUYECKKE TamMmMa pesTren | |yNbTpa-| | Buaumbit | | wubparpactios MUKPO- ¥
nysu nywu tuonet| |coeT Ll e PaANOBONHS!

400 rma 800 ma
cuonerosbit  NYpPNypHLIA




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

o Buoummbin ceet, A =400 - 700 HM, 40-50% conHeuHoil
pagunauun, PoTocuHTE3

6CO, + 6H,0 — C_H ,0, +60,
o YO — nany4yeHue:

YO-A 200-280 HM | ganbHuin YO, onaceH ans xusHu,

YO-B 280-320 HM 3anepxvBaetcst 030HOBbLIM CrioeM

YO-C 320-400 HM  6nvxHuin Yo, 3arap, cuHtes ButammHa D

o VK-nyum, A > 700 HM, BaxHbIit MICTOYHMK TENNOBOII 3HEPrUX




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

Apantaumm opraHM3mMoB K MU3MEHEHUIO
CBETOBOIO peXxuma:

o CyTOYHbLIE PUTMBI

o Ce30HHbIE PUTMBbI




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

TEMITEPATYPA

TEMIIEpaTypa BO3Ayxa

oT -88,3 °C mo +358,7°C
BepxHuti memnepamypHbIi
nopoe2 Xu3Hu ornpenensaercs

TemMnepaTypown cBepTbiBaHUA
benkos (cBbiwe 60°C).

HuxHuti memnepamypHbIi
nopoe >XU3HU CBA3aH C
N3MEHEHUSIMN B KINETKax u
TKaHAX, NPOUCXOOAALWMMN NPU
3amMep3aHnUn BHEKITETOYHOM U
BHYTPUKNETOYHOW XXUOKOCTU




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

BOOA

50-80% MACCbI OPTAH3MOB
Yenosek — 70%
Meny3a — 95%

Bce npoueccbl obmeHa
BELLECTB NPONCXOOAT B
BOOHOW cpeae
[nTaTenbHble BewecTBa u
rasbl MOCTYNAIOT K KIIETKaM B
PacTBOPEHHOM COCTOSAHUN




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

Apantauuu

3alnTHbIE NOKPOBHI,
yMEHbLUaKoLWmMe ncnapeHue
BOAb! (BOCK)

BmecTo nucTbeB — UMb,
KOJMIOYKU, LIMNbI

LlepcTtaHoun, nepbeBon
NOKpPOB

OTcyTCTBME NOTOBLIX XENe3
MolyHas KopHeBas cuctema
3anacaHue Bobl




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

KUCnorpog

o A3pobHble OpraHN3MbI
o AHadpoOHbLIE OpraHn3MbI

o B Bo3gyxe
21% kucnopopa
nnn 27 7mr/n
o B Boge 8,7mr/n
O30H
o B Tponocdepe BpeaeH

o B cTpaTtocepe
O30HOBbIN Crioun




IKOJIOIMMYECKUE ®AKTOPbLI CPELDI

NMUTATEJIbHbIE 9JIEMEHTDI

C, H, O — ocHOBHblE
3N1EMEHTbI

N, P, K — ocHOBHble
NUTaTeNbHbIE SNIEMEHTHI

Fe, Ca, S ﬁ
v.omml

MaKpPO3NeMeHTbI

B, Cu, Zn, Co, Ni, |, F, Br,
Mn, Mo n gpyrue

MUKPOIJIeMEeHTbI




ITIMMNTUPYHOLWWME ®AKTOPDI

min

A yucneHHoCTL

30Ha onNTUuMyma

Ao3a chakropa
max

Huana3oH
ebl)KueaHusi usu 30Ha

moJsiepaHmMHocmu —
obnacTb 3Ha4YeHumn
Kakoro-nmoo dpaktopa
cpenbl, B npegenax
KOTOPOro MOXeT
cyLlecTBOBaTb AaHHbIU
BUA



ITIMMNTUPYHOLWWME ®AKTOPDI

e 3aKOH e 3aKOH

MNHNMYMa. TONEepPaHTHOCTMN.

pasBuTme
opraHM3moB
NUMUTUPYETCS
9KONorn4eckmmm
doakTnpamu,
HaxoOAWMMNCA B
MUHUMYME U
MaKkcumyme

pasBuTme
OpraHM3moB
NUMUTUPYETCS
9KONOrm4eCcKknm
doakTopom,
Haxo4AWmMMCS B
MUHUMYME

3akoH Jlnbuxa

3akoH LWendopaa
1840 - PopA

1910 r.




XMBOE BELWECTBO




XMBOE BELLECTBO

ABTOTpOCbe —0epyT HYXHble UM NS XU3HU XUMUYecKne

9JIEMEHTbI U3 OKPYXKatoLLen NX HeXXMBOW (KOCHOM) MaTepun u He
TpebyoT Ana NOCTPOEHNSA CBOErO Tesla roTOBbIX OpraHN4YeCKnX
coeaNHEHNN Opyroro opraHM3mMa

doToaBTOTPOMPHbI XemMoaBToTpodobl




XMBOE BELLECTBO

[eTepoTpodbl — OpraHN3Mbl, KOTOPbIE HYXOakTCH
0N CBOEro NuTaHusa B opraHNYeCcKoM BeLLECTBE,
obpa3oBaHHOM APYrMMM OpraHn3mMamm

HekpoTpodbl buoTtpodobl CanpoTpodel




XMBOE BELLECTBO

MunkcoTpodbl — OpraHMU3Mbl CO
CMEeLUaHHbIM TUMOM NMUTaHNS

BEHEPMHA MYXOJIOBKa POCAHKa




XMBOE BELLECTBO

Yyactue XMMmn4ecknux ayieMeHTOB B COCTaBe OopraHN3mMoB

I'maBHEIC C,H,O,N
1-60%

ITOCTOSIHHBIE ConyTcTByronme Na, Mg, P, S, Cl, K, Ca
KOMIIOHEHTHGI 0,05-1%

Cnenoselie B, F, Si, Mo, I, Mn, Fe, Co, Cu, Zn
<0,05%

I[NEPEMEHHBIE ComyTcTBYyrOIINE Al Ti, V, Cr, Ni, As, Br, Rb, Sr
(mo6ouHbIe)

KOMIIOHEHTBI Cnenosele He, Li, Be, Ar, Se, Ga, Ge, Sc, Y,
Nb, Ag, Cd, Sn, Sb, Ba, W,
Au, Hg, Tl, Pb, Bi, Ra, Th, U

BuozeHHbIe (buouribHbIE )351IeMeHMbl — XAMUYECKNE SNIEMEHTHI,
NOCTOSIHHO BXOASLLNE B COCTAB OPraHM3MOB M BbIMNOMNHSAKOLLNE
onpeaeneHHble 6ruonornyeckne yHKUMm

O ~70%, C~18%, H~ 10% maccbl opraHmamoB, Bcero ~ 60 xmm. an.




CPELbI XN3HW

CpeOda xu3Hu (cpeda obumaHusi) op2aHuU3mMa — 370

COBOKYMHOCTb abDNOTNUYECKNX N DUOTUYECKNX YCINOBUI
ero XX13Hu

HasemHoO-BO34YyLLHAA
BoaHaga

[TouBa

>KuBble opraHmn3mbl




OKOJ1I0I MHECKWE NHONKATOPDI

UHOukamopbI cpedbl — OpraHn3Mbl, MO KOTOPbLIM

MOXXHO onpeaennTb TN usnyeckoun cpeanbl, rae oOHu
pocnu 1 pasBuBanuncb

o [lounck nonesHbIX NCKonaemMbix
o 3arps3HeHune cpeapbl







