


Bonpocskl nekuum:

1. [lpeaMeT 3KON0rmm U CUcTeMa 3KoJSIormyeckmx Hayk. Metoabl
3KO0TMNN.

2. AyTakosiorus. Knaccmdunkaumsa sKonornyecknx akTtopos. 3aKOHbI
ANeNCTBMA aKonornyecknx dakrtopos. Agantaumun. NoHSATNE KUSHEHHOW
dopMbl OpraHM3MoB.

3. [loHaTne o nonynsauuu B akosiorun. Ceomcrea nonynsaumun. CTpyktypa
nonynauun. Flomeocrtas nonynasauuu.

4. [demorpadpuyeckune nokasartenu nonynsaumm. PoOCcT nonynsauumn.
AVNHaMMKa YMCIIEHHOCTU nonynaunn. YnpasrieHne npupoaHbIMu
nonynaunsamn,

5. CuH3akonorus. Bungosas cTpykTypa 6uoueHo3a. Mepbl BUAOBOIO
pa3Hoobpasus. MexBnaoBbie OTHOLWeHNS B buoueHose.,
JKosormyeckas HMWa suaa.

6. *OyHKLUMOHANbHAA CTPYKTYypa buoreoLeHo3a. SHeprms B 3KOCUCTEMAX.
[MpoAYKTUBHOCTb 3KOoCcUCTEM. OCHOBHblE BUOMBbI 3eMN,

7. Y4yeHune o bunochpepe. Obwime 3aKOHOMEPHOCTU OpraHn3aummn
buocoepesl.

8. Buonornyeckunii KpyroBopoT BelwecTB. buoreoxmMmmnuyeckune umkbl n nk
aHTPOMOreHHoe N3MeHeHue.



B Hanbonee npoctoM (MCXOAHOM) BapuaHTe
onpeaesieHns 3KoMormm ee npeamMeToM MOXXHOo
0603HaYMTb B3AMMOOTHOLUEHUSA OPraHnu3mMoB (M
CUCTEeM HaAOpPraHU3MEeHHOro YpoBHSA) C
oKpy>amwuwen (abnornueckomn, 6MOoTNYECKON n

AQHTPONOreHHOMn) cpenomn.

YunTtbiBad napaamrmy CMCTEMHOro noaxoza B
COBpPEMEHHOM eCTeCTBO3HaHuM,
3KOJIOrMI0 MOXHO onpeaennTb

KaK HayKy O CTPYKType u
(PYHKLIMOHNPOBAHUMU
3KOJIOFrMYEeCKUX CUMCTEM Pa3JIMYHOIo paHra.
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OpraHusMbl B UX O6LMe 3aKOHbI
OTHOLUEHUSAX C Cpena obutaHus DYHKLMOHMPOBaHUS
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Teopernueckue

MeToanl DKOJ0ruM

IKOJIOTHYECKOe MOIEJTUPOBAHUE

(MMUTALMS SKOJIOTHYECKUX SIBICHUM C
IMnupuvecKue MOMOINIBIO JTa00PATOPHBIX,
JIOTUYECKUX, MAaTEMAaTUUECKUX WITH

dHaJIu3 1 CUHTC3

NETYKUUS U
WHIYKIUSA

*

HaTypPHBIX MOJIEJICH)
HaOIIOICHUE

IKOJOTHYECKMH MOHUTOPUHT

(cucteMa HaOMIOAEHUH, OLICHKH,
KOHTPOJIS ¥ IPOTHO3a COCTOSHHMS
OKpY>KaloIle Cpeibl)

SKCHEPUMEHT

MeToAbl CMEeXXHbIX HaYK.
dbun3nkn, xummnn, reorpadunin, reOXmMMmUmn u

ap.



BnnaHune cpeabl Ha OpraHm3m
OCYLLLEeCTBNAEeTCHd Yepe3 BO3aAenNcTeue
ee KOMMOHEHTOB — 3KOJ/I0OrMYecKunx

MdaKTopoOB.

JKoJiormyeckmm cdakrop -
nobon aneMeHT cpeabl, COCObHbIN
« OKa3saTb NpaMoe UJn KOCBEHHoe
BO31EeNCTBME Ha OpPraHm13M.



OAKTOPDI

OKOJIOFMYECKME

— &~ | =

AOMOTHYECKUE buornueckue AHTPONOIeHHbIE
Kiaumaruyeckue (CBeT, CpeIIOBbIC
Bayrpu-
BJIQKHOCTb, JTABJICHUE U TTUIIEBBIC
BU/IOBbIE
1p.) I10JIOBBIE
I'eorpadpuueckue
enbed, MpUPOTHBIS CpElIOBbIC
(p b, mprpon MexkBUa0BbIC peA
Oapbepbl — PEKH, JICTHUKHU MIALLIEBBIC
P¥T.TI.)
Inaduyeckue (CBOKMCTBa
MOYB, CyOCTPATOB)
T'uapoornyecKue R

(BogHas cpejia)




No NnpoAo/MHKUTENbHOCTU AEeNCTBUSA

OKOJIOFMYECKME
OAKTOPDI

/\

Pa3zoBbie IHocTosIHHBIE N3MeHYnBLIE
(magcHue (cuna
MeTGOpI/ITa, TITOTEHUS, pery.ﬂﬂpHo-nepnozmquKne

CHAapiga)  COCTaB OKEaHa, (cyTouHasi, CE30HHAs] PUTMHKA)

atMoc(epbl)  HeperyJspHO-IepUOaUYECKUe
(moromHkI€ yCI0OBUS, OypH, JIMBHHU,
00BaJIbl, 3€MJICTPSICCHMS )

AMU0AUYECKHUE
(MHOTHE aHTPOIIOTCHHBIC)

NJIUTEIbLHO HANIPpABJIEeHHbIE "
(3apacTaHue BOJOEMOB, IOTCIIICHUE
KJIMMAaTa)



HemMeuknm xmMmmkom HO.
JInbnxom

B 1840 r. chpopMmynmpoBaH

Ypoxkan (ero BennynHa u
YCTONUYNBOCTb BO BPEMEHM)
onpeaensercs

* MUTaTenbHbIM BELLECTBOM,
HaxoA4sWeMCH B Noyse B
MWUHWMANIbHOM KOJINYECTBE




o3aHee 6bl10 ycTaHoB/ieHO (P. baekMaHOM),
4YTO He TOJIbKO MMHMUMANbHOE, HO U
MaKCuManbHOE BO34eNCTBUE KaKoro-mbo
dakTopa cpeabl AENCTBYET YrHeTatoLWe Ha
OpraHwu3Mmbl.

CorslacHo 3aKOHyY nAMmMmuTupyowlero cgpakropa,
3KoJIornyeckune akTopbl, MPUCYTCTBYKOLLME KaK B
HeaoCTaTKe, Tak U B U30bITKe (MO OTHOLUEHUIO K
onTUManbHbIM TpeboBaHUSAM OpraHn3Ma),
OrpaHNYMBalOT UM NPeKpaLlaloT ero pa3BuTme n gaxe
CyllecTBoBaHue.




KOH ToNnepaHtTHoctu (B. WWendopa, 1913 r.)

Creneup
ONaronpHATHOCTH
(bakropos
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LKH3HEAATENEHOCTH
30H4 | | |

YrHCTCHHA

T'ubenn

NHTeHCHBHOCTD
neicTBus Gakropa

*CornacHo AaHHOMY 3aKOHY, KaXxAbl aKTop XapaKTepusyeTcs
30HOM ONTUMAJZIbHbIX 3HAYEHMMWN A1 AaHHOro B1UAa OpraHnM3MoB U
nMeeT npeaesibl MNoNoXNTeNIbHOro BAnUsaHus. NMpmnbnmnxexHumne
MWHTEHCMBHOCTU AENCTBUSA (paKTopa K KPUTUYECKUM TOYKAM —
npeaesniamMm BbIHOC/IMBOCTU, NPOUCXOAUT YrHETEHUE

XN3HEeAeaTelbHOCTU opraHu3Ma (30Ha neccMmMmymMma).
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3aKOH KOMMEeHCaLMnm 3KOJNIOrm4YecKmnx
TOpoOB chopMmynuposaH 3. Probenem B 1930
r.: OTCYTCTBME UN HEeAO0CTAaTOK HEKOTOPbIX
9KOJIOrM4Yeckmnx akTopoB MOryT 6bITb
KOMMEeHCUpOBaHbl APYrMM BJIN3KUM
(@aHanNorn4yHbIM) akKTOpPOM.

OaHaKo OoTcyTCcTBME (PYHAAMEHTasIbHbIX
dakTopoB (cBeTa, BOAbl, OBMOreHHbIX 3/1EMEHTOB)
HEe MOXEeT OblTb 3aMeHeHOo ApPYrMMU paKTopaMu
(3aKOH HeE3aMeHMMOCTU (PYHAAMEHTAaJIbHbIX
cdakTopoB - B.P. Bunbamc, 1949 r.)

NMpaBunnio B3aMnMOAENCTBUA U KOMMNEeHcaumm
(baKTOPOB: BCe 3KOJIOrm4yeckne pakTopbl
NEeNCTBYHO COBMECTHO, U MOryT nnbo ycunmeaTb,
nmbo KoMMeHcupoBaTb AEUCTBME APYr ApYra.



.3M€H€Hl/le ycnoBuin ob6MTaHNS BO BPEMEHHOM

(MCTOPUYECKOM) WUIN NPOCTPAHCTBEHHOM
(reorpaduMyeckoM) acrnekTe Bbl3blBaeT
npucnocobuTesibHble peakumm opraHmsMa
(apantauvmn)

AdantTayuunum

/\

[loBepgeH4yeckue Mop@onormnyeckue

dusmnonornyeckume



TepMUH «XMN3HeHHad opmMa»
npensioxxeH B 1884 r. AaTCKUM
6oTaHnkom E. BapMuHrom. lNMopa
XXN3HEHHOWU dbopMon BapMUHT
NOHMManN «POopMy, B KOTOPOW
BereTatTuBHOE Teso pacTeHus
(MHOMBMAQ) HaxXoaAUTCA B
rapMOHWU C BHELLHeN cpeaou B
TeYyeHune BCEN ero XMU3Hu, oT
Konblbenn ao rpoba, oT ceMeHun Ao
OTMUPAHUSA>.

Kn3HeHHas popMa oTpaxaeT
Nnpucnocob/1eHHOCTb pacTeHUsa Ko
BCEMY KOMIMEKCY (PaKTOPOB
BHELLHeW cpeabl BO BCe Nepuoabl



epebpsaKOB AaeT cneaytollee pa3BepHyToe
eneHne: «JXN3sHeHHyro popmMy Yy BbICLLUNX
PACTEHUN C 9KOJIOro-MOPEPOJSIOrMYECKON TOUYKU 3peHns
MOX>XHO onpeaennTb Kak ceBoeobpasHbin 06wmm obnunk
(rabuTyc) onpeaesieHHOM rpynmnbl pacTeHnn (BKIOYas
MX NoA3eMHblIe OpraHbl), BOSHUKAIOLWMNNA B NUX
OHTOreHese B pe3yfibTaTe poCcTa U pa3BUTUS B
onpeAeneHHbIX yCcnoBuax cpeabl. Ictopnyeckn aToT
rabuTyc pa3BuiCcs B AaHHbIX NMOYBEHHO-
KIIMMaTUYECKMNX YCNOBUSAX KaK BbipaXeHune
NpUCcnocobsIeHHOCTN pacTeHNN K 3TUM ycnosuam», o
N.I'. CepebpsaKoBY, XU3HEHHYIO (POPMY pacTeHus
C03aeT CUCTEMA ero BeretaTuBHbIX OPraHoB.
XunsHeHHada opma — KaTeropmsa Mmop@donormyeckas u
3KOos10rnyeckas.




HHAA ®OPMA

1) B 60TaHuKe - BHeWHUn obnuk (rabuTtyc) pacrteHud,
oTpa)karoLwmim NprucrnocobaeHHOCTb K ycnoBusam cpeabl. XK.@.
TaK>Xe Ha3blBalT eauHULY 3KOI0rMYeckon Knaccmpukaymm
PACTEHUN - TPYynny pacTEHUN CO CXOAHbIMU
npucrnocobuTenbHbIMN CTPYKTYpaMunu, HeobsA3aTe/lbHO CBSA3AaHHbIX
POACTBOM (HaMp., KakTycbl 1 Mosioyaun obpasytoT XK.o.
cTebneBbiX CYKKyneHToB). XX.(d. Yy paCTeEHUN N3MEHSIETCS B X04€e
MHAUBMAYanbHOro passuTtnsa. OAMH N TOT Xe BUA pacTeHus B
Pa3HbIX YC/I0BUAX MOXET nMeTb pasHble X.d. CuH.: buomopda;

2) B 300J10rumn noHaTne XK.@d. cTano NpUMeHaTbCS Nnb B XX B.
N elle He A0oCTaToYHO pa3paboTaHo. MNpu BbliaeneHun X.d. n
Kaccudumkaumm no HUM OpPraHM3MOB UCMOb3YHT HaInymne
"CXOAHBIX MOPMOIKONOrMYECKUX, PU3NONOrNYECKMX,
noBeageH4YecKknux n 1.4. npucnocobneHmnm ansa obutaHmna B
oaAnHakoBou cpepe. Tak, A.H. Kawkapos (1944) npeanoxwun
crieayoLwyto cuctemy opM XMBOTHBIX: MNaaBaloLwme, porouwuve,
Ha3eMHble, ApeBeCHble Nna3atolwme, BO3AYLUHbIE.

x



OpraHnU3MoB

NMuaoveuabl noboro Buaa XKMUBOTO
BCeraa npeacraB/ieHbl B MpUpoAHOU
cpene He N30/TIMPOBAHHbBIMU
OTAENbHOCTSMMU, a TOJIbKO nx
ornpenenéHHbIM o6pa3oM
OpraHM30BaHHbIMMU COBOKYMHOCTSAMU -
npasBuio obbeanHeHun B
nonynsaumm, cpopmynmposaHHoe C.
C. YeTBepukoBbiM B 1903 .
(HaceneHne - naT.) — 3TO rpynna
OAHOro BMAQ, 3aHMMaoLWas

ornpenesieHHy TeppuTtoputo U 06bIMHO B TOW WU
¥MHOWN CTeneHM U30JIMPOBAHHAas OT APYrmnx CXOAHbIX

rpynnm.

TepMnH BRepBble wucnonb3oBan B 1903 .
NATCKNN reHetunk WMoraH3eH, 4yTtobbl 0603HAUUTDL
rpynny cxXoAHbIX Mo Habopy reHoB ocobewn.

*x



[NaBHble KpUTEPUN BblAENEHNA Monynsauum -
crnocobHoCcTb K cB0O60OAHOMY O6MEHYy reHeTu4yeckou
MHpopMaumen - nNaHMUKCUA. B CBA3KM C 3TUM
BO3MOXEH TaKOW BapuaHT onpeaesieHnss TepMUHa
«MonNynauns»:

[log nonynduymMenm TMOHUMAETCA COBOKYMHOCTb
ocoben onpeneneHHoOro enaa, B Te4eHne A0CTaTOYHO
ONNTENbHOro BpeMeHu (6onbLoro ypucna
NOKOJIEHUN) HacenanLwmnx onpeaenieHHoe

¥MMPOCTPAHCTBO, BHYTPM KOTOPOro OCYLUECTBAAETCHA Ta
NN UHas cTeneHb NaHMUKCumn.



BbiaenaoT 3 KaTeropmm
NonNyaALLUMN;

1. I
obWKNPHBbIX reorpa®unyeckmnx 30H, HO COXPaHSAT CMOCOOHOCTb K
NAaHMUKCUUN. XapaKTepun3yrTcs OOLWHOCTbIO NMpMUcnocobneHnm K
KAMMaTy 1 naHawagTy.

— 3aHUMAKT TEPPUTOPUIO

— HacenswT onpeaeneHHbln 6uoTon;

(nokanbHble) — HaAcensawT 4acTb
6bunotona (Hanpumep, onyLleYyHble nonynsumn,

«rapuenngapHbie»).
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YASUNA XapaKTepusyeTcs cneayowmmm

OCHOBHbIMMU CBOUCTBAMWU:

nonynaunsa npeacrasnser cobon popmy
cywecrBoBaHUA BMAa;

LLeJZIOCTHOCTb (TepputopunanbHast 06LHOCTb,
reHoTunmnyeckas u peHoTnnnyeckas obLwHoOCTb);
pa3HOKa4yeCcTBeHHOCTb 0cobem B nonynsyunu;
caMoperynsauus.



- _
ornpenesieHHoOe COOTHOWEeHUe BO3PaCTHbIX rpynn w
reHepauum nonynsaumm  (reHepaumm -  ocobuy,
pOAMBLUMECS B pa3Hble CE30HbI).

Bo3pacTt ocobu NpUHATO AeSinTb Ha CTaaunn:

e npeapenpoayKTUBHbIN (BUPTrUJIbHbIN);
e penpoayKTUBHbIN (FreHepaTUBHbLIN);
® MNOCTPENnpPOAYKTUBHbIN (CEHWUSIbHbIN).

Y PACTEeHUN: NPOPOCTKMU, tOBEHUNbHbIE,
MMMATYpHble, BUPTruJibHble, MOJ10Able reHepaTUBHbIE,
cpeaAHeBO3pacCTHbIE reHepaTuBHbIE, cTapble
reHepaTuBHblE, cybceHunbHbIE, CEHWJIbHbIE,
oTMUparoLLme.

BblAoensaoT TakXe naTteHTHbIM nepuoa (ceMeHa).



Boapacr:

NOCTPENpPOAYKTUBHbIA

e
™ i
mnpoaym:ﬁ

¥ OTHOCUTENLHOE KONMHECTBO MHAKBUAOE (B %) 8 pa3HbiX BO3PACTHLIX rpynnax




NMonoBas CTPyKTypa nonynsiumm -

COOTHOLUEeHMne ocoben MYXCKOro n XXeHCKoro nosa.
3Ha4yeHune NnosIoBOnN CTPYKTYPbl:

e Ounonormnmyeckoe, cBsi3aHHoe C pekoMbuHaumnen
reHeTn4yeckom MHdpopmauumu;

e aaanTayMoHHOE, CBA3aHHOE C
Pa3HOKAYeCTBEHHOCTbIO 0COOEen MY»XCKOro u
XX@HCKOro rnoJjia Ha 6MOXMMNYECKOM,
dn3nonormyeckoMm ypoBHe;

e pasaefieHne posien B obecneyeHunmn
BbI>)XKMBAEMOCTU MOJIOAHSKA.



Bozpacr,

Myk4iHbl - 661635 Thic 100 WeHLUMHE! - 76590,0 Teic.
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MeoCTa3 — 3T0 AMHAMUYeCcKoe paBHOBECHUE
npoueccoB, npoTeKkawWwnx B OpraHusMe,
nonynsaunmn, 6uoLeHo3e, SKOCUCTEME.

B OCHOBE noaaep>XaHus YCTOMYNBOCTU
3KOJIOTMYECKMX  CUCTEM  JieXXaT  MexXaHU3Mbl
NonyssLMOHHOIO roMeocTasa.

NX MOXHO pa3aennTtb Ha 3 MYHKLMOHAIbHbIE
KaTeropumu:

nogaep>xaHme aganTUBHOW TMPOCTPAHCTBEHHOW
CTPYKTYPbl NONYAsILUMN,

nogaep>XaHme reHeTu4Yeckom CTpPYKTYpbl.
perynsumg naoTHOCTU HacesieHus.



ﬂEMOFDaCbVI‘-IeCKVIM noKasdaTendaMm nonynsdaunin
ATCAH.

e TEMM NOJIOBOr0 pa3MHOXEHUS;
® JI040OBUTOCTb 0C0Ob6en;

® CKOPOCTb OTMUPaAHNA WU NPOAOIIKNTEJIbHOCTDb
XN3HW B nonynsdaunu,

e obuwasa ynmcneHHocTtb (obuwas buomacca - AN
PAacTeHun).

Echn npm  He3HauyuTenbHOW  3MuUrpaumm wu
MMMUTPaLUN POXAAEMOCTb MPEBbLILLAET CMEPTHOCT,
,TO nonynsauma 6yaer pactu. PocT nonynsymu
ABNAETCA HENpepbIBHbIM MPOLECCOM, €C/N B HEW
CYLL,EeCTBYIOT BCE BO3paCTHbIE rpynnmbl.



YpaBHeHne pyHKLNH,
ONucCbIBatoLEN POCT:

N
=
3
=
=
-

CKoOpoCTb pocTa:

Bpems t

N — NAOTHOCTb Nonyndauunu;

N, — Ha4yasbHas NAOTHOCTb NOMYSAUNN;
x N, - NNOTHOCTb Ha MOMEHT BpPEMEHM {;

I — CKOPOCTb pocTa nonynsaunn, obycnosneHHas
CBOMUCTBaMn opraHu3Ma (noTeHuuMasibHast CKOPOCTb

poCTa)



asd MOAEJ1b

DOCTQ, Ha3blBaeMas

HeHUuuanbHOU, MAMn J-06pa3HOMN, XapaKTepHa
onynsaunn, He UCNbITbIBAOWEN OrpaHMYeHUn B

pocte. CyuTaloT, YTO NOYTU 060N BUA TEOPETUYECKMU
cnocobeH yBENMUYUTb CBOK YUCIIEHHOCTb A0 3aCENIEHUS
BCEN 3eM/IM NpuU AO0CTATKE MNULLM, BOAbl, NMPOCTPAHCTBA,
NOCTOSAHCTBE YC/IOBUWM Cpeabl U OTCYTCTBUN XULLHUKOB.

Mpeasiuénne nonynaunen
NOAQEPXUBAKUIER EMKOCTH

€MKOCTh Cpe/ibi

nonynauuwn

NonynauxoHHLIN
BIPLIB

OAHaKO HeorpaHM4YeHHbIN poCT
BeJeT K nonysisumnoHHOMU
HecTabunbHocTu. llocne
OOCTUXXEHUS HEKOTOPOro YpOBHS
K (nogaep>kmBaroLLen eMKOCTH
cpeabl Uu npeaesibHoun
Harpy3ku Ha cpenay), nocne
SKCMOHEeHUManbHOro pocra
(«byMa») HaAcTynaeT pe3Kkum
criag YMCNIEHHOCTU — «Kpax»
nonynaunmn» (Mmoaenb «6yma u
KDhaXxa>»):



3MOXKeH " APYrou cueHapum poCTa
NAUMKN:  CKOPOCTb  pPOCTa  CHMXAeTCca WU
CTAaHOBUTCS HY/1€BOU MPU AOCTUXEHUU MpenesibHOW
yucneHHocTn nonynaumm (yposeHb K). Takon pocTt
nonynsunm OonucbiIBaeTcs CUrMOUMAHOWU KPpUBOM
(S-o6pasHon), Hanpumep, JIOFTMCTUYECKOM

dbyHKUMEN:
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YNCNEHHOCTb

A

/-

40-x rogax C.A. CeBepuL0OBbIM NpoaHann3npoBaH
NeTHUN Xo4 YncneHHoCcTn y 6onbLloro Yyncna

MnekonuTawwmx u ntmy. OKasanocb, YTO CYLLECTBYHOT
pa3/inyHble TUMbl ANHAMUKN YNCNIEHHOCTM MOMNYNALUMN.

II1

roabl



abunbHbIN TUN: Manas aMnNaAnTyaa u

es/ibHbIXN nepunon KosiebaHnmm YNCITEHHOCTU
(10-20 net). XapakTepHO ANd KPYMHbIX XUBOTHbIX C
601bWON NPOAO/IKUTENBbHOCTLIO XXU3HU, HU3KOW
NJ1040BUTOCTbIO M BbICOKMM YPOBHEM aganTtaumu
(KntoobpasHble, KOMbITHbIE, KPYMHbIE penTuinn).
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6uNbHbIN TUN: 60Nee BbICOKAa aMNanuTyaa,
na 5-11 net. XapaktepeH A/ XXUBOTHbIX C
MEeHbLUMKN pa3MepaMmn, MeHbLUeN
NPOAO/IHKNTENIbHOCTLIO XU3HNU. HOpMa CMEepPTHOCTHU
TaKMX XXUBOTHbIX Bbllle, 06unme noBbILLAETCH B
nepmnoabl pasMHoOXeHud. NpuMepom MoryT ObITb
KPYMNHbIE rpbl3yHbl, 3anuUeobpa3Hble, HEKOTOpPbIE
XULWHWUKKU, NTULUbI, pblibbl, HACEKOMble C AJINTENIbHbIM
LWK/IOM pa3BUTUA.
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DcdeMepHbIN TUM: BCMbILLKN POXAaEMOCTH
SK0TCSA nepuogamMm agenpeccuun, amnanTtyna
Oo4yeHb Bbicokasd. AAnnHa umkna ao 4-5 ner.
XapaKTepHO A/19 KOPOTKOXUBYLLUX BNOOB C
HecoBepLIeHHOW aganTaumen, o4eHb NMJIoA0BUTLIX,
HO N C BbICOKOW CMEPTHOCTbLIO (MeJIKne rpbi3yHbhbl,
HaCeKoMble).
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Mepbl 60pbLObI

buonornyeckue

MCNOo/Ib30BaHue
, puTodaros,
XULWHWNKOB,
napa3nTonaos,
napas3unTos,
NnaToreHoB

Hebwuonornyeckue

 [eHeTnYeckunmn

e DTOJIOrO-
dn3noIornyeckmni

* ArpoTexHn4YecKunm

e XMNUYECKUNN

e MexaHn4yecKkunm

« KapaHTuH



OLLeHO3 — UCTOPUYECKMN CIOXUBLLUNECSH
NMUPOBKU XXMBOIr0 HaceneHus unocoepsl,
3acenswouime obuwme mecta obuTaHmns, BO3HUKLLNE
Ha OCHOBe BMOreHHOro KpyroBopoTta U
obecneymBaroLLMe ero B KOHKPETHbIX MPUPOAHbIX
YCNOBUSAX.

AbunoTtnyeckasa cpeaa,
dopMupyroLlas
yC10BUS
CYyLLeCTBOBaHUS
6buoueHo3a — 3T0
3KOTOnM.

buoLeHo3 + DKOoTOo
= buoreoLeHo3
(3kocucrema)




BuaoBas CTpyKTypa 6uoLeHo3a
ornpenensieTca padHoobpa3smeMm n 3Ha4YMMOCTbIO
BMAOB OPraHU3MoOB, KOTOpblE ero cfarator.

Buaosoe pasHoobpa3ne — 310 pe3ynbTaT
3BOJIIOUMN coobLecTB, B KOTOpoU «paboTaeT» 2
«OTOMpaWnUX>» MexaHmnsma:

eCnocobHOCTb BMAa K agantaumm K AaHHbIM
yC/IOBUAM 0bUTaHUS;

eCnocobHOCTb BMAA BbIMONHATL ONpeaeneHHYo
GYyHKUMIO B AaHHOM coobuiecTBe
(COBMeCTMMOCTb, CO4YEeTaeMOCTb BUAOB).



oe pa3Hoobpa3une NMoBbIWAETCH NPU YNyYLLEHUN
nn 0bnUTaHNA, Tak Kak Bo3pacTaeT
5KOJIormyeckass eMKOCTb cpeabl, MO3TOMY
6nopa3sHoobpa3me NOoBbILAETCS OT APKTUYECKUX U
AaHTAPKTUYECKUX YCITIOBUN K TPOMUYECKUM,

B 3K0O10rMn UCNosnb3yrTca Mepbl BUAOBOIO
pa3Hoobpa3unss cooblecTB.

*

roe S — Ko/im4yecTtso BMAOB B ONUCAHUM Ha
nnowaake ctaHAapTHOro pasmepa,

A - nnowaab yyeTHon niaowaaxkum (M2);

N - obuiee uncno ocoben B onncaHum.



NoMUHMpoBaHUa (MHAeEKC CMMMNCOHA) —
3blBaeT, KaKyto A40JIH0 B BUAOBOM COCTaBe
6uoLeHo3a 3aHUMatoT 06bl4Hble, «(POHOBbLIE» BUAbI.

roe C — KOHUeHTpauma AOMUHNPOBAHUA;
P. — oTHOCMTENbHAsA 3HAYNMMOCTb BUAOB (A0NnA 1),
n. — abcontoTHas, pakTnyeckast 3Ha4MMOCTb BUAOB,
BbipaxeHHas B buomacce, nJaOTHOCTU MONynsaumu,
NPOEKTUBHOM MOKPbITUM U T.1.

¥ N — cymMMa paKTU4yeckom 3Ha4YMMOCTMN BCeX BUAOB.

3Ha4YnMMoOCTb Bu/a — 3TO €ro yyactue B
dopMmnpoBaHnm coobllecTtBa, oOHa MOXeET 6bITb
Bbipa)>eHa B NJIOTHOCTU nonynsunmn, buomacce,
NPOEKTUBHOM MOKPbITUN, NPOAYKLNN U T.A.



Mepa paBHOMEPHOCTM pacrnpeaeneHums
(nHaoekc LLleHHOHa-BuHepa)

- MOKa3bIBAET, HACKOJZIbKO paBHOMEPHO
pacnpeaeneHbl 3Ha4MMOCTMN BMOOB, T.€. OLLEHUBAET
BMAOBOe pa3Hoobpas3une C yyeToM BKJlaaa, KOTOPbIN

¥ jenaeTt AaHHblI BUA B cOOOLLLECTBO.



dbnuyeckyro CTpyktypy 6moLeHosa
obpa3ytoT 3 aKo/I0rnMyeckme rpynnol
OpraHM3MoB: NPOAYLEHTbl, KOHCYMEHTbI U

peayLeHThl.

| Lol 3
NMPOAYLEHTDI
(pacTeHms)

* "’A‘_ K AN 1 8 4 ‘
BMOTEHHBIE e v k. KOHCYMEHTBI
BELLLECTBA _#aBS Sn g 3 “:.X (KMBOTHBIE)

5 PEOYLEHTBI
. (6akTepuu m rpubbl)
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cCCUpUKaLUIO MEXBUAOBBLIX OTHOLLIEHUA MOXHO
npeacTaBuUTb B CNeAyOLIEM BUAE:

MexXBunaoBble OTHOLLEHUS

[TnweBble HenuweBble
AHTAroHncTnyeckme HeaHTaAroHuUcTunyeckme Cpenosble
Heir 0;0 43m
Mpamble KocBeHHble MyT +:+4 M KBaj +;0 4CTBO
KoMMeHca T;0 (cMHOMKKA)

COTpE +;+ NM4yecTBO KOHK - ILNA

XywHn4yectso KoHI =j= 4uus MpoTokoon« +i+ 15 Cy6C+6.—:l-:-,o_

[Map: +;- 13M TpaH_-.! - -MaUuMNOHHbIE
[NacTbba [lepBUYHbIE ®abf +;0 we
dopy +:0 '€
o BTOpnyHbIE X
AH1 77T )3

AmeHcany 0i-



.Tl/le «K3KOJIOr'M4yYeCKas HULLa>» BBEJI

amepukaHckuu 3o0o0nor MAxo3zed IpuHHenN
(1914 r.), HO noa HUWENW OH NOHUMan
NnoJIO)KEHUe BMAOBOM _nmonynsuvmu B
NPOCTPAHCTBE, T.€. KaK «aapec» nonynauuu
—  3TO  AYT3KOJI0rM4yecKum noaxoa K
060CHOBaAHUIO NOHATUSA «3KoJiormyeckas
HULLa».

Yapna 3ntoH (1927 r.) npeacraBu
«KOHLenuuto, COrJIaCHO KOTOpOu
5KO/IorMyeckas Huwa — 3TO MEeCTo Buaa B
TPpOodUMYEeCKUX Lensax. ITO COoBpeMeHHasd
TPAKTOBKa AAQHHOI0O NMOHSATUS. X




DOX XaTUYMHCOH (1957 r.)
DMYNIMpOBan MOHSATUE 3SKOOMrMYECKOMN
HULUKM, KaK BCEeU _CYMMbl __ CBA3eM
OpraHu3MoB OAHHOIO Buaa C
abnoTnyeckmMu ycsiioBusiMuU cpeabl U C
OPYIrMMU BUAaMu XXUBbIX OPraHU3MoOB.

JTO
«FMNepnpoCcTpaHCTBO»
BUAA BHYTPWU
buoueHo3a, rae Kaxaasd
OCb NMPOCTPAaHCTBA
onpepenseTcs
TpeboBaHMeM BuAa K
PA3HbIM 3KO/IOMMMYECKUM TeMneparypa
dakTopaM.
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JKonormyeckas

ﬂua\

dyHAaMEeHTaJIbHaA PeaninzoBaHHas
(bnonormnyeckune (peanbHOe NosoXXeHne Bnaa
noTpebHoOCTMn BMAa, ero B 6uoueHo3e, 06bIYHO
TpeboBaHMA K cpeae) MeHble pyHaaMeHTalbHOW)
JTO TOXEe BO MHOIOM = «3KOJI0rn4yeckoe
ayTIKOJIOrMYECKNI NPOCTPAHCTBO BMAa» - B
noaxodn. KOTOPOM BUJA HE UMeeT

NepekpbiBaHWE HULL /\\
,— COBMeLLeHne

)XU3HEHHbIX MHTEPECOB
pa3HbIX BUAOB,

npuBoAsLLee K
KOHKYPEHTHbIM

OTHOLLEHUSIM.




DYHKLMOHANbHYIO CTPYKTYpY OmoreoueHo3a
dbopMupyrotr Tpopuyeckme ypoBHM, Ha KOTOPbIX
npomcxoauT nocsiegoBsartesibHoe npeobpasoBaHue
BellecTBa U SHeprum.

Tpodunyeckmne yYpoOBHU  DKOCUCTEM  rpadPUYecKu
NpeAcTaBNAlOTCHd B BUAEe 3KOJIOrMYEeCKMX nupamua, B
KOTOPbIX LUMPUHA OTAENIbHbIX YPOBHEN-
NPAMOYroJibHUKOB nponopLUuMoOHasibHa eMKOCTW
COOTBETCTBYLWMNX YpPOBHEWU. BbiaendawT nupamMuabl
ynucesn, nupamugbl 6uMoMaccbl W nUMpamMuiabl
3Heprum.
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[lepexon BeuwecTBa U
SHEeprumu C O4HOro
TpOodPUNYECKOro YpoBHS Ha
Apyrou CBs3aH C
noTepsamu. CuuTaercy,
4yTo Ha Ka>kaAoOM
nocneayouweMm ypoBHe
_ ycBaunBaeTcs NLb
'{, ’ Y gj‘“’“ j[m Nl 10% BeljecTsa "
SHeprmm npeabiayuwiero
YPOBHA.

JTa  3aKOHOMEpPHOCTb  NoJsyydusa  Ha3BaHue
npasuna 10-tn % (npasuno JinHaeMaHa).



paLleHnsa SHepPrum B e
eMe NoAYUNHSEeTCS {} \ /“ -
3aKOHaM TepMOANHAMUKN: B . <
COOTBETCTBMM C NEpPBbIM acows

3aKOHOM (3aKOHOM e

COXpaHeHUs SHeprun)
NPONCXOANT MEepexXos SHepPruu
COJIHEYHOIrO N3YYEHUS
(3/1EKTPOMArHUTHOM) B SHEPLUIO i
XUMUYECKUX CBA3EN, KOTOpas I

3aTeM MOXET 6bITb NpeBpalleHa A =5+ B - nepsbiii 3aKoH

TEPMOANHAMUKN,

=] pa6OTy N TEnso. B < A - BTOpOV 3aKOH

TEPMOANHAMUKN

x B COOTBETCTBMM CO BTOpPbIM 3aKOHOM
TEepMOAMHAMMKUN, TMOTOK OSHEPrMm B 3SKOCUCTEME
XapaKTepnlyeTcs OoAHOHAMNpPaB/IEHHOCTbIO: MEepeEXonas

C OIHOIO TPOMMYECKOro YpPpOBHA HA APYIrOW, SHEPrusa «
NOCTOSAHHO TEPSAETCH.




OAYKTUBHOCTb — 3TO CMNOCOOHOCTb >XWUBbIX
M3MOB W 3KOCUCTEMblI B LE/JOM Npou3BOAUTb
opraHun4yeckoe BellecTBO. M3MepseTcsa B KOIM4YecTBe
npoaykuun, obpasyemMonm Ha eaunHuue 3EeMHOU
NOBEPXHOCTU 3a eAuHULYy BpeMeHu (r/M?-roa unu
KKan/m2-ron).

NepBu4yHasdA npoaykuunsa — pesynbTaTt
doTOoCMHTE3a pacTeHMW, a TakKXKe @AOOTOCUHTE3a WU
XeMOCUHTEe3a bakTepumn.
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buiee KOSIMYECTBO 3HEprun, CBA3bIBAEMOU B
HMYECKOM BellecTBe pacTeHuamMu — BasoBas
nepsuyHaa npoaykuusa (BMM).

Unuctasa nepBuyHad npoayKuus npeacraBnseT

cobon pa3HocTb Mexay Bl u 3aTtpataMum Ha
AbixaHue (4): 4N = Brn - A.

BropuuyHas npoaAyKLUus - npoayKuus
XXUBOTHbIX. Ee yueT ewle 6onee cnoXxeH. TO CBA3aHO
C OCOOEHHOCTAMM XKUBOTHbIX: OHWM pacTyT Ao

onpeneneHHoro BO3pacTa, 3aTeM 3Heprust TpaTUTCH
Ha AblIXaHWe N pa3MHOXeEHUe.

*



[ 1500—1000
2000

B 1000—

Cywa (r/m2)

[_10-—500

B >2000

OxeaH (r/m2)

[CJo0—125

5] 125250
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OM — 3TO rpynna Ha3eMHbIX 3KOCUCTEM AaHHOro
HEeHTa, KOTOpble MMEIT CXOAHYI CTPYKTYpPY WK
HOMUIO pPaCTUTEbHOCTU © 06WKM XapakTep
YyCNOBUWU cCpeabl, 4YTO HaxoAWUT OTpa>XeHne B 3STOoU

CTPYKTYPE W B XapaKTepUCTUKaAX UX >XXMUBOTHOIO
HaceneHus.

Onga BblaeneHnsa Tunoe 6MomMoB HEO6X0AMMO YUUTbIBATb HE
TOJIbKO (OPU3NOHOMUYECKME NMPU3HAKKU, HO U CXOACTBO YCJ/IOBUN
cpeabl. Bcero BblaenstoT 6 0OCHOBHbIX Ha3eMHbIX
dN3MOHOMUNYECKNX TUMOB:

- neca;
- 31aKOBHUKWU;
- peakonecbst (HeBbICOKME JAepeBbS C HECOMKHYTbIM
¥ MOKPOBOM U XOPOLIO pa3BUTbIM HUXHUM SIPDYCOM);
- KyCTapHUKKN (NpOEKTUBHOE MOKPbITUE KyCTapHukamm > 50
%),
- ceMuapugHble (NoNynyCcTbiHHbIE) KYCTapHUKN
(MoONyKyCTapHUKHU);
- nycTbiHM (OIIM He 6onee 10 %).
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L‘)L] X80MHLIX Nlecos

| WHPOKONKCTERHHLIX
necos

necocrenen U crenei

| nONYNYCTEEHL U NYCTLIHL
| casasi u pegroneciti
B enasiosix rponuueckix necos

. OBnacTi ELICOTHON NOACHOCTH
® Q00 «Kupunn 1 Medoguis




TepMnH 6uocdepa (oT rpeu.
OC» — XW3Hb U «chepa» — Lwap)
BBeJSl B HAyKy reosior, npodgeccop
BeHCcKOro YyHuBepcuteTta SABapa
3tocc B 1875 r. ana ob6o3HayeHus
obnacTtu 3eMHOM NOBEPXHOCTMH,

HacCeNnIeHHOW >XU3HblO.
| 1 (1831-1914)

B cBoeM rnaBHoM Tpyae «XmMmnyeckoe
CTpoeHue buocdepbl 3eMnNun n ee
oKpy>XXeHusa» (1965) B.N. BepHaackum
BbICKa3a/Jl uae 0 TOM, UYTO XU3Hb —
BaXXHbIN (PAKTOP pPa3BUTUA HalLeW

' nnaHeTbl. B co3gaHnn 3eMHOM KOPbI
AKTWBHO Y4aCTBOBA/IM XMBbIE OpPraHU3Mbl,
OHU M cendac onpenensaT cneundpuky
3eMnun.

(1863-1945)



CTPYKTYPA BUOCOEPDHI
A EE [PAHULLb

1 escoTA,
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1 40 000
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030HOBbIN CNOH (MAKCHMANbHAA KOHUEHTpaunA 22-25 ku)
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Bbuocdhepa, no B.W.
BepHaackomy, 3TO
obonoyka 3eMnun, B
npeaenax KOTOpOU
CYLLECTBYET XU3Hb.

BOMbLWMHCTBO YYEHbIX B
KayecTBe

TeopeTnYeCcKou
buocdepsl

BEpXHeu

rpaHuLbI

TPONOCO®ETP A

= 3 YKa3biBalOT O30HOBbIMN
Vi ST o CJION, CPeAHss BbICOTa
_ KOTOPOro cocTaBnsger
-1 o 25 KM. Bbllle XwuBble
@ " opraHu3mbl  normbatoT
-4 | oT KECTKOro

| - 100 S T 0| KOCMUYECKOro
,‘ / B ) =< N3NTy4eHns, XOTS Cnopsbl

{- 1 000 ' = 6akTepumn

o O i obHapy>xumBann U  Ha

BbICOTE 10 70 KM.
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CMOTPMM OCHOBHbIE XapaKTepucTukm bmnocdepnbl.
buocdepa obnamaer CBOMCTBOM romMeocrtasa -
XaHUSA  MOCTOSAHCTBA  (PU3NYECKUX U XUMUYECKUX
napaMeTpoB cpeabl.

2. bnocepa - 3To kmbepHeTnueckas cucrema, T.e. CUCTEMQ,
B KOTOPOM OANH U3 3NeMeHTOB ()KMBOE BeLLeCTBO) Urpaet
onpenensouyo posb B PYHKLMOHNUPOBAHNUN BCEN CUCTEMBI.

3. bnocoepa nmeet Mo3zanyHoOe U nepapxmyeckKkoe CTpoeHue
— COCTOUT U3 3KOCUCTEM Pa3/INYHOIro TUmna n paHra.

4. BaXXHOW XapaKTepucTukom bmnocdepbl aBnaeTcs
6unonornyeckas MMrpaums 371eMeHTOB U UxX 6nonornyeckKkmm
KPYyroBopor.

5. BaxxHOM xapakTepuctukom bnocopepsl ABMSIETCS
6uonornyeckas MUrpauums 3JIeMeHTOB U UX
6M0N0OrMYeCcKNn Kpyrosopor.

X
6. X)KnuBble opraHm3Mbl 3anoSIHAOT BCE NMpUrogHble ANng >XU3HU
cpelbl. DTa 3aKOHOMEPHOCTb OTpakaeT «BCHOAHOCTb YXU3HWU>.

7. OTHOCMTEeNnbHbIN 6anaHc npoueccoB o6pazoBaHun
OpraHn4YyecKoro BewecrBa B buocdepe n ero pasnoxeHus
obecne4yrnBaeT NMOCTOSAHCTBO KOJIMYECTBA >XMBOIro BeLlecTBa.



OCTOAHCTBO ©OMOMaccbl M COCTaBa >XWUBOIO
cTBa Ha 3eMne obecneumBaeTcs 6anaHcoM
eccoB 6MocuHTE3a n pasnoxeHus (pacnaga)
OpraHM4yeckoro BellecTBa, a TakKXe OunoreHHou
MUrpaumnen XUMUYECKNX 3/1IEMEHTOB -
6oreoxMmMmnMyYeCKMMm LMKJI1aMm.

OCHOBHbIM  3aKOHOM reoxmummn  6uocdepsl
ABNSIeTCS 3aKOH 6umoreHHoM wMurpaummn B.U.
BepHaackoro: <«Murpaunss XMMUYECKUX 3SJIEMEHTOB
Ha 3eMHOW MOBEPXHOCTM M B bBuocdepe B LENOM
ocyllecTBnsgeTca Wanu npu  HenocpeacTBEHHOM
yyacTuM XMBOro BeulectBa (bmoreHHasa Mmurpauus),
UM >Xe OHa MpoTeKaeT B cpeae, reoxmMmmyeckue
0Ccob6eHHOCTH KOoToOpon  obycnoBneHbl  XWUBbIM
BelleCTBOM, KakK TeM, KOTOpOoe B HacToslliee BpeMH
Hacensetr ©6Guocdepy, Tak WM TeM, KOTOpoe
AencreoBasio Ha 3eMle B TeyeHue  Bceu
reonorMyeckom NCTopmmn>.
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PenyLeHThI

OTnoXxeHue

docoop B
YXNBbIX
opraHu3amax

PO, B nouse,
NpecHou BoAe,
OKeaHe

[TornoweHune

2Jpo3und

docdaTsl
FOPHbIX
nopoz




Cepa B
OpraHun3Max
(S-H-
rpynnol)
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