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A Bonpocbl neKumu:

[peaMeT 3KOSI0rMn U CUCTEMA IKOJI0rM4yecknx Hayk. Metoabl
3KO0MnNN.

AyTakonoruns. Knaccudpumkaums akonorm4yeckmnx gaktopoB. 3aKOHbI
ANEeNCTBMA aKonornyecknx dakrtopos. Agantaumun. NoHSATUE KUSHEHHOW
dopMbl OpraHM3MoB.

[MoHATHME 0 nonynauuu B akonormm. Ceoncrtea nonynsaummn. CTpyktypa
nonynsaunun. FlomMmeocrtas nonynasauunu.

[JeMmorpadpunyeckme nokasartenum nonynsaumun. Poct nonynaumn,
AVNHaMMKa YMCIIEHHOCTU nonynaunn. YnpasrieHue NnpnpoaHbIMu
nonynaunamn,

CuHakonorunda. Buaosasi CTpykTypa buoueHo3a. Mepbl BUAOBOIro
pa3Hoobpa3sus. MexsBnaoBblie OTHOLWeEHNSA B buoueHose.,
JKosorm4yeckas HMwWa suaa.

. *OYHKUMOHANbHaa CTPYKTypa buoreoueHo3a. SHeprmsa B 3KOCUCTEMAX.

[MpoAYKTUBHOCTb 3KOCUCTEM. OCHOBHblE BUOMBbI 3eMN,

YyeHune o bnocdepe. ObLme 3aKOHOMEPHOCTU OpraHmn3aumnmn
buocodepsl.

BrMonorMyeckuin KpyrosopoT BeLecTB. buoreoxmmMmmyeckme UnKabl U nX
aHTPOMNOreHHoe n3MeHeHune.



B Hanbonee npoctoM (MCXOAHOM) BapuaHTe
onpeaesieHns 3KoMormm ee NpeamMeToM MOXHOo
0603HaYMTb B3AMMOOTHOLUEHUAA OPraHu3amMosB (M
CUCTEeM HaAOpPraHU3MEeHHOro YpoBHSA) C
oKkpy>xamwuwen (abnornueckomn, 6MOoTNYHECKON M
AQHTPONOreHHoOMn) cpenomn.

YunTtbiBad napaamrmy CMCTEMHOro noaxoza B
COBPEMEHHOM eCTeCTBO3HaHuM,
3KOJIOrMIK0 MOXHO onpeaennTb

KaK HayKy O CTPYKType u
(PYHKLIMOHNPOBAHUMU
3KOJIOFrMYEeCKUX CUMCTEM Pa3JIMYHOIo paHra.



* Npepmer

, IKOJZIOr'Mmn
|
OpraHusMbl B UX O6LMe 3aKOHbI
OTHOLLEHUSX C Cpena obuTaHus bYHKLMOHNPOBAHMS
Kpy>atoLen 3KOCUCTEM

cpeaow
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AKOCO(HUS;
9KOJIOTUYECKOE TTPABO;
9KOJIOTMYECKOE 00pA30BaHME
1 BOCIIUTaHHUE

Ay TIKOJIOT U
(aKoJI0THS 0COOM, OpraHU3Ma);

NONYJASINMOHHAS IKOJIOTHSI;
CUHIKOJI0TUsl
(?KOJIOTHS COOOIIECTB
OpraHu3MOB);

IKOJIOTHH CUCTEMATHYECKHX
CPYIIII OPraHU3MOB
(HampuMep, 3003K0JIOT U,
HKOJIOTHSI PACTEHHH U T.IL.);

OMOreoEeHO0JI0T Hsl;
ouocepoJsiorusi

(rmoOanbHast SKOJIOTHS )

HHKCHCPHAsA SKOJIOT'UA,

CCJIBCKOXO3UCTBCHHAA 3KOJIOI'HA,

IIPOMBIIIJICHHAS SKOJIOTH;
pEKpeanoOHHas YKOJIOT U,
MEIMUIIMHCKAS DKOJIOTUS

INPUKJIAJIHBIE HAYKH

Ccon
couMaibHas | oo o
IKOJIOTUSI
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R MeToanl DKOJ0TruM

IK0J0rnIecKoe MOACJINPOBAHUC

(MMHUTAIMS SKOJIOTUYECKHUX SIBICHUH C
TeopeTnveckue OMIMpUYecKne TIOMOIIIBIO J1a00PaTOPHBIX,

JJOTUYCCKHUX, MATCMAaTHYCCKUX HNJIN

HaTypPHBIX MOJIEJIE)

aHaJIu3 U CUHTE3 HaOJIOJICHUE
IKOJOTH4eCKUH MOHUTOPHHT
OEOYKIUS U 5 y
HHTyKITHS SKCTIEPHUMEHT (cucTema HaOMIOACHUM, OIICHKH,
KOHTPOJISL ¥ TIPOTHO3a COCTOSTHUS
X OKPYKaIOIIEH Cpeibl)

MeToAbl CMEeXXHbIX HaYK.
dbun3nkn, xmummnmn, reorpadunin, reOXmMMnUmn u

ap.



BnnaHune cpegbl Ha OpraHn3m
OCYLLEeCTBNAEeTCHd Yepe3 BO3aAenNcTaune
ee KOMMOHEHTOB — 3KOJ/IOrMYeCcKunx

daKTopOB.

JKoJsiormyeckmm cdakrop -
nobon aneMeHT cpeabl, COCObHbIN
x OKa3saTb NpaMoe UJn KoOCBEeHHoe
BO31EeNCTBME Ha OpPraHu3M.



IKOJIOITM4YECKME

OAKTOPDI

.~~~ M

ADMOTHYECKHE buornueckue AHTPONOreHHbIE
Kanmaruyeckue (CBeT, CpEIOBBIC
Bryrpu-
BJIQXXKHOCTD, JJaBJICHHUEC U TTUITCBHIC
BH/I0BbIE
1p.) IIOJIOBBIE
I'eorpajpuueckue
enbed, MPUPOTHBIE CpEIOBBIC
(p b, mpHpon MexBUI0BbIC beA
Oapbepbl — PEKH, JICTHUKH TTUITICBHIC
P¥T.T1.)
Inaduueckue (CBOMCTBA
MOYB, CyOCTPATOB)
I'uaposioruyeckKue R

(BogHasl cpefia)




¥ Mo npoao/MKNTENbHOCTU AEUCTBUSNA

IOKOJIOFrMYECKME
OAKTOPDI

/7\

Pa3zoBbie IHocTosiHHBIE N3MeHYHBLIE
(magcHue (cuna
MeTGOpI/ITa, TITOTEHUS, pery.ﬂﬂpHo-nepnozmquKne

CHAapAga)  COCTaB OKEaHa, (cyTouHasi, CE30HHAS] PUTMHKA)

atMoc(epbl)  HeperyJspHO-IepUOaUYeCKUe
(moromHkIC YCI0OBUS, OypH, JIMBHHU,
00BaJIbl, 3€MJICTPSICCHMS )

AMU0AUYECKHUE
(MHOTHE aHTPOIIOTCHHBIE)

NJIATEIbHO HANIPABJIEHHbIE
*

(3apacTaHue BOAOEMOB, IOTCIICHUE

KJIMMAaTa)
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Ypoxkan (ero BennynHa u
YCTOMNUYNBOCTb BO BPEMEHM)
onpeaensercs

* NMUTaTeNbHbIM BELLECTBOM,
HaxoA4sWeMCH B Nnoyse B
MMUHWMANIbHOM KOJINYECTBE




x [lo3gHee 6b1n10 ycTaHoBEHO (P. BIeKMaHOM),
YTO HE TO/IbKO MUHMUMaAIbHOE, HO U
MaKCUMasJZIbHOE BO34ENCTBUE KAaKOoro-nnbo
hakTopa cpeabl AENCTBYET YrHeTatoule Ha
OpraHn3Mbl.

CorslacHo 3aKOHyY nMmMmuTupyowlero cpakropa,
3KoJIornyeckne akTopbl, MPUCYTCTBYKOLWME KaK B
HeaoCTaTKe, Tak U B U30bITKe (MO OTHOLUEHUIO K
onTUManbHbIM TpeboBaHUSAM OpraHn3Ma),
OrpaHN4YMBalOT UM NPeKpallaloT ero pa3BuTme n gaxe
CyllecTBoBaHue.




‘BakoH TonepaHTHoctu (B. LWWendopa, 1913 r.)

Crenetb
ONnaronpHATHOCTH
hakTopoB
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Tubenn

WNHTEeHCHBHOCTD
neicTud GakTopa

*CornacHo AaHHOMY 3aKOHY, KaXAbli haKTop XapaKTepusyeTtcs
30HOM ONTUMAJIbHbIX 3HAYEHMMWN A1 AaHHOro B1UAa OpraHnM3MoB U
nMeeT npeaesibl MNoNoXNTeNIbHOro BAnUsAHus. NMpmnbnmnxexHumne
MWHTEHCMBHOCTU AENCTBUSA (paKTopa K KPUTUYECKUM TOYKAM —
npeaesiamMm BbIHOC/IMBOCTU, NPOUCXOANT YrHETEHUE R

XU3HEeAeaTenbHOCTU opraHm3mMa (3oHa NneccuMymMma).



X 3aKOH KOMMNeHCcaLlumn 3KOJI0OrMm4ecKmnx
cdbakTopoB chopmynmpoBsaH 2. Probenem B 1930
r.: OTCYTCTBME UIN HEeAO0CTAaTOK HEKOTOPbIX
9KOJIOrM4Yeckmnx akTopoB MOryT 6bITb
KOMMNEHCUPOBaHbI APYruM 6/IM3KNM
(aHaNOrM4YHbLIM) PaKTOPOM.

OAaHaKo oTcyTCcTBME (PYHAAMEHTasIbHbIX
dakTopoB (cBeTa, BOAbl, OBMOreHHbIX 3/1EMEHTOB)
He MOXEeT OblTb 3aMeHeHOo ApPYrMMU paKTopaMu
(3aKOH HeE3aMeHMMOCTUN (PYHAAMEHTAaJIbHbIX
cdakTopoB - B.P. Bunbamc, 1949 r.)

NMpaBunnio B3aMnMoOAENCTBUA U KOMINEeHcaumm
(baKTOPOB: BCe 3KOJIoOrm4yeckmne pakTopbl
NEeNCTBYKO COBMECTHO, U MOryT inbo ycmnmeaTb,
nmbo KoMMeHcupoBaTb AEUCTBME APYr ApYra.



N3meHeHne ycnosun obmntaHns BO BpEMEHHOM
(MCTOPUYECKOM) WUJIN NPOCTPAHCTBEHHOM
(reorpadunyeckoMm) acnekTte Bbi3bIBaET
npucrnocobuTenbHble peakunm opraHmsMa
(apantauvmn)

AganTtaumu

/\

[loBegeH4yeckue Mopdonormyeckue

dusmnonornyeckume



TepMUH «XN3HeHHad opMa»
npensioxxeH B 1884 r. AaTCKUM
6oTaHnkom E. BapmuHrom. lNMoa
XXN3HEHHOWU dbopMon BapMUHT
NOHMManN «PopMy, B KOTOPOW
BEereTatTuBHoOE Teslo pacTeHus
(MHOMBWAQ) HaxXoaAUTCA B
rapMOHMU C BHELLIHeN cpeaou B
Te4yeHune BCEN ero XU3Hu, oT
Konblbenn ao rpoba, oT ceMeHun Ao
OTMUPAHUSA>.

Kn3HeHHass popMa oTpaxaeT
Nnpucnocob/1eHHOCTb pacTeHUsa Ko
BCEMY KOMIMEKCY (PaKTOpPOB
BHELLHeW cpeabl BO BCe Nepuoabl



N. k. CepebpsakoB AaeT cneaylouiee pasBepHyToe
onpepeneHne: «XXnN3HeHHYro (popMy Yy BbICLLNX
PACTEHUN C 9KOJIOro-MOpP@dOSIOrMYEeCKON TOUYKU 3peHnS
MOX>XHO onpeaennTtb Kak ceBoeobpasHbin 06wmnm obnamnk
(rabuTyc) onpenesieHHOM rpynnbl pacTteHnn (BKIOYas
MX NoA3eMHble OpraHbl), BOSHUKAIOLWNNA B UX
OHTOreHese B pe3y/ibTaTe pocCTa U pa3BUTUA B
onpeaeneHHbIX YCIoBUAX cpedbl. ICTopnyecku aToT
rabuTyc pa3BuICcs B AaHHbIX MOYBEHHO-
KIIMMaTUYECKMNX YCNOBUSAX KaK BbipaXeHune
NpnUcnocobsIeHHOCTN pacTeHNN K 3TUM ycnosuam>», o
N.I'. CepebpsaKkoBYy, XU3HEHHYIO (POPMY pacTeHus
C03aeT CUCTEMA ero BeretaTuBHbIX OPraHoB.
XunsHeHHada opma — KaTeropmsa Mmop@donormyeckas u
3KoJIornyeckas.



XMBHEHHASA ®OPMA

1) B 60TaHuKe - BHeWHUM obnuk (rabutyc) pacrteHud,
oTpa)katoLWwmim NprucrnocobaeHHOCTb K ycnosusm cpeabl. XK.@.
TaK>Xe Ha3blBalT eguHULY 3KOI0OrMYeckon Knaccmpukaymm
PacTeHUN - rpynny pacTteHuUn Cco CXOAHbIMU
npucrnocobutenbHbIMMN CTPYKTYpaMunu, HeobsA3aTe/lbHO CBSA3aHHbIX
POACTBOM (HaMp., KakTycbl n Mosioyaun obpasytoT XK.d.
cTebneBbiX CYKKyneHToB). XX.(d. Yy paCTeEHUN N3MEHSIETCS B X04e
MHAUBMAYanbHOro passuTtnsa. OAMH N TOT Xe BUA pacTeHus B
Pa3HbIX YC/I0BUAX MOXET nMeTb pa3Hble X.d. CuH.: buomopda;

2) B 300J10ruun noHaTue XK.@d. cTaso NpUMeHATbCS Nnb B XX B.
N elle He A0oCTaToYyHO pa3paboTaHo. MNpu BbliaeneHun X.d. n
Kfaccudumkaumm no HUM OpPraHM3MOB UCMOJb3YHOT Hanymne
CXOAHbIX MOP(MO3KONOrMYecKnx, pnanonormyecKkmnx,
noBeageH4YecKkux n 1.4. npucnocobneHmnm ansa obmutaHmnd B
oaAnHakoBou cpepe. Tak, A.H. Kawkapos (1944) npeanoxwun
crieayoLwyto cuctemy opM XMBOTHLIX: MNaBalowme, porowue,
Ha3eMHble, ApeBeCHble na3atolme, BO3AYLUHbIE.

*x



OpraHn3MoB

NMuoveuabl noboro Buaa XKMUBOTO
BCeraa npeacraB/ieHbl B MpUpoOAHOU
cpene He N30/IMPOBAHHbBIMU
OTAENbHOCTSMMU, a TOJIbKO nx
onpenenéHHbIM o6pa3oM
OpraHM30BaHHbIMW COBOKYMHOCTSAMU -
npasBuio obbeanHeHun B
nonynsaumm, cpopmynmposaHHoe C.
C. HeTBepukoBbiM B 1903 .
(HaceneHne - naT.) — 3TO rpynna
OAHOro BUAQ, 3aHMMaLas

ornpenesieHHy TeppuTtoputo U 06bIMHO B TOW WU
*MHOWN CTeneHn U30JIMpPOBAHHAas OT APYrmnx CXOAHbIX

rpynnm.

TepMnH BRepBble wucnonb3oBan B 1903 .
NATCKUN reHetuk WMoraH3eH, 4yTtobbl 0603HAUUTDL
rpyrnny cxXoAHbIX Mo Habopy reHoB ocobewn.

*x
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[NaBHble KpUTEPUN BblAENEHNA MonNynsauum -
crnocobHoCcTb K cB060AHOMY O6MEHYy reHeTu4yeckou
MHpopMaumen - naHMUKCUA. B CBA3M C 3TUM
BO3MOXEH TaKOW BapuaHT onpeaesieHnss TepMUHa
«MonNynauns»:

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

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



% BblaensioT 3 KaTeropmm

1802 d — 3aHUMAKT TEPPUTOPUIO
obWKNPHBIX reorpad®unyecknx 30H, HO COXPaHSAT COCOOHOCTb K
NAaHMUKCUUN. XapaKTepun3yrTcs 0OLWHOCTbIO NMpMUcnocobneHnm K
KAMMaTy n naHawagTy.

— HacenswT onpeaeneHHbln 6noTon;

(nokanbHble) — HaAcensawT 4acTb
6unotona (Hanpumep, onyLUeYyHble nonynsumn,

«rapuenngapHbie»).
v Apean
&

=
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x
[Tonynauna xapaktepusyertca cnegyroLnmm
OCHOBHbIMU CBOUCTBaMMU:

% nonynauusa npeacrasnsgeTr cobon popmy
cyllecTBOBaHMA BMAaa;

» LLeJZIOCTHOCTb (TepputopunanbHast 06LHOCTb,
reHoTunmnyeckas u peHoTnunnyeckas obLwHoOCTb);

< pa3HoOKa4yeCTBEHHOCTb 0cobemn B nonynsaumm;

< caMoperynauus.

¢
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ornpenesieHHoOe COOTHOWEHWe BO3PAaCTHbIX rpynn w
reHepauumm nonynsaumm  (reHepaumm -  ocobuy,
pOAMBLUMECS B pa3Hble CE30HbI).

Bo3pact ocobu NpUHATO AeSinTb Ha CTaaunn:

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

Y PACTEeHUN: NMPOPOCTKMU, tOBEHUNbHbIE,
MMMATYpHble, BUPruJibHble, MO/0Able reHepaTUBHbIE,
CpeaAHeBO3pacCTHbIE reHepaTuBHbIE, cTapble
reHepaTuBHblE, cybceHunbHbIE, CEHWJIbHbIE,
oTMUpaloLLMe.

BblaoensaoT TakXe naTteHTHbIW nepuos (ceMeHa).



Boapacr:

NOCTPEnpPOAYKTUBHbINA

i t .. i,
mnpoaym:ﬁ

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



NMonoBas CTPYKTYpa NoNynsiumm -

COOTHOLLEeHNe ocoben MYy>KCKOro 1 XXEeHCKOoro rona.
3Ha4yeHune nosIoBOnN CTPYKTYPbI:

e Ounonormyeckoe, cBss3aHHoe C pekoMbuHaumnen
reHeTun4yeckom MHdpopmauuu;

e 3aJanTauMOHHOE, CBSI3@aHHOE C
Pa3HOKAYeCTBEHHOCTbIO 0COOEeN MY»XCKOro u
XXEHCKOro nosia Ha 6MOXMMNYECKOM,
dn3nonormyeckoMm ypoBHe;

e pasaefieHne posien B obecneyeHunmn
BbIXXKMBAEMOCTMN MOJIOOHSIKA.



Bozpacr,

Myk4iHbl - 661635 Thic 100 WeHLUMHE! - 76590,0 Teic.
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[oMeocCTa3 - 3T0 AMHAMMUYECKOEe paBHOBECUE
npoueccoB, nMNpoTekawwmux B  OpraHusMme,
nonynsaunmn, 6uoLeHo3e, SKOCUCTEME.

B OCHOBE noaaep>XaHus YCTOMYNBOCTU
3KOJIOTMYECKMX  CUCTEM  JieXXaT  MexXaHU3Mbl
nonynsiLMOHHOro roMeocTas3a.

NX MOXHO pa3aennTtb Ha 3 MYHKLMOHAIbHbIE
KaTeropumu:

nogaep>XxaHme aganTUBHOW TMPOCTPAHCTBEHHOW
CTPYKTYpPbl NoNynsumu.

nogaep>XaHme reHeTu4Yeckom CTpPYKTYpbl.
perynsaumg naoTHOCTU HacesieHus.



XK _nemorpaduyeckmm nokasarensam Monynsumm
OTHOCSTCA:

e TEMM NOJIOBOr0 pa3MHOXEHUS;
* JI04OBUTOCTb 0COben;

® CKOPOCTb OTMUPaAHNA WU NPOAOIIKNTEJIbHOCTDb
XN3HW B nonynsdaunun,

e obuwasa yncneHHocTtb (obuwas buomacca - AN
pPAacTeHun).

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



YpaBHeHne pyHKLUMH,
OoMnucCbIBatoLEN POCT:

N
=
3
=
=
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CKoOpoCTb pocCTa:

Bpems t

N — NAOTHOCTb Nonyndauunu;

N, — Ha4yanbHas NAOTHOCTb NOMYSAUNN;
x N, - NNOTHOCTb Ha MOMEHT BpPEMEHM {;

I — CKOPOCTb pocTa nonynsunn, obycnosneHHas
CBOUCTBaMn opraHu3Ma (noTeHuuMasibHast CKOPOCTb

POCTA)



Takas MoAesnb

DOCTQ, Ha3blBaeMas

SKCMNOHEHUMaNbHOW, MAKN J-06pa3HON, XapaKTepHa
anga nonynsuun, He UCNbITbIBalOWEN OrpaHMyYeHun B
pocte. CyuTaloT, 4YTO nNoyTn ntoboOMN BUA TEOPETUYECKU
crnocobeH yBenn4ynTb CBOKO YUCIIEHHOCTb A0 3acesieHus
BCeM 3eMSin NpU AO0CTaTKe MNULM, BOAbl, MPOCTPAHCTBA,
NOCTOSIHCTBE YC/I0BUIN Cpeibl U OTCYTCTBUN XULLIHUKOB.

Mpeasiuénne nonynaunen
NOAQEPXUBAKUIEA EMKOCTH

€MKOCTh Cpe/ibi

nonynauun
NonynauxoHHLIN
BIPLIB

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



xBo3MOXkeH 7 Apyrou cueHapuin poCTa
nonyndaununm: CKOPOCTb pPOCTa CHMXaeTca W
CTAaHOBUTCS HY/1€BOU MPU AOCTUXEHUWN MpenesibHOW
yucneHHocTn nonynsaumm (yposeHb K). Takon pocTt
nonynsunm oOnucbiIBaeTcs CUrMOUMAHOWU KPpUBOM
(S-o6pasHon), Hanpumep, JIOFTMCTUYECKOM

dbyHKUMEN:
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B 40-x rogax C.A. CeBepuUOBbLIM NpoOaHaIN3NpPOBaH
MHOIONIETHUN XO4 YNCAEHHOCTU Yy 60NbLIOro Yncna
MnekonuTawwmx u ntmy. OKasanocCb, YTO CYLLECTBYIOT
pa3/inyHble TUMbl AMHAMUKN YNCNIEHHOCTM MOMNYNALUMN.
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X ¥
I. CTabunabHbIN TUN: Masiad aMnanTyaa u
ONUTENbHbIN nepuog KosiebaHUM YNCITIEHHOCTHU
(10-20 net). XapakTepHO ANd KPYMHbIX XUBOTHbIX C
601bWON NPOAO/IKUTENBHOCTLIO XXU3HUN, HU3KOW
NJ1040BUTOCTbLIO M BbICOKMM YPOBHEM aganTtaumu
(KntToobpasHble, KOMbITHbIE, KPYMHbIE penTuinn).
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II.JJ1abunbHbiK TMN: 60/51€e BbICOKAs aMNAnTyAaa,
nepuoda 5-11 net. XapaktepeH Ansa XMBOTHbIX C
MEeHbLUMMN pa3MepaMmn, MeHbLUeN
NPOAO/IKUNTENIbHOCTbLIO XU3HNU. HOpMa CMEepPTHOCTU
TaKMX XXUBOTHbIX Bbllle, 06unme noBbILLAETCH B
nepmnoabl pasMHOXeHud. NpuMepom MoryT ObITb
KPYMNHbIe rpbl3yHbl, 3anUeobpa3Hble, HEKOTOpPbIE
XULWHWUKKU, NTULUbI, pblibbl, HACEKOMble C AJINTENIbHbIM
LMKNOM pa3BUTUA.
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I11. DdeMepHbIM TUM: BCMbIWKN POXAAEMOCTMU
CMEHSATCH nepnogamMmm genpeccmmn, amnauTyaa
o4yeHb Bbicokasd. [AAnnHa umkna ao 4-5 ner.
XapaKTepHO AJ19 KOPOTKOXUBYLLUX BNOOB C
HecoBepLEeHHOW aganTaumen, o4eHb NMJIoaA0BUTbIX,
HO N C BbICOKOW CMEPTHOCTbLIO (MeJIKne rpbi3yHbhl,
HaceKoMble).
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e [@eHEeTUn4YeCKmnmn

MCMosib30BaHue e 3TOOrO-

, puTodaros, pU3MoNornyecKnin
XULWHNKOB, « ArpOTEXHUYECKNI
napasnTonaos, « XMMNYECKNM |
NapasnTos, « MexaHnyeckum x
NnaToreHoB

« KapaHTUH




PNOLIEHO3 — NCTOPUNYECKU C/TOXUBLUNECS
rpynnUpPOBKN XUBOIro HaceneHmnsa bmnocdepesl,
3acendwouwme obwme mecrta obuTaHmnd, BO3HUKLLNE
Ha OCHOBe BMOreHHOro KpyroBopoTta U
obecneymBaroLLmMe €ro B KOHKPETHbLIX MPUPOAHbIX
YCJIOBUSX.

AbunoTtnyeckasa cpeaa,
dopMupyroLwas
yCJI0BUS
CyLL,eCTBOBaHUS
6buoueHo3a — 3T0
3KOTOnn.

buoLeHo3 + DKOoTOo
= buoreoLeHo3
(3kocucrema)




BunaoBas CTpyKTypa 6uoLeHo3a
ornpenensieTca pasHoobpa3smeMm n 3Ha4YMMOCTbIO
BMAOB OPraHU3MoOB, KOTOpblE ero cfarator.

Buaosoe pasHoobpa3ne — 310 pe3ynbTaT
3BOJIIOLUMN coobLecTB, B KOTOpoU «paboTaeT» 2
«OTOMpaLWnNX>» MexaHU3Ma:

eCnocobHOCTb BMAaa K agantaumm K AaHHbIM
yCJIOBUAM 0OUTaHUS;

eCnocobHOCTb BMAa BbIMONHATL OnpeaeneHHYo
GYHKUMIO B 4aHHOM coobuiecTBe
(COBMeCTMMOCTb, CO4YEeTaeMOCTb BUAOB).



BuhoBOE pa3Hoobpa3une NMoBbIWAETCH NPU YAydLLEeHUN
yCNioBUiA 06UTaHNS, TaK KaK BO3pacTaeT
9KOI0rnyecKkasa eMKoCTb cpeibl, MO3TOMY
6ropasHoobpa3me NOoBbIWLAETCS OT APKTUUYECKUX U
AHTAPKTUYECKNX YCSIOBUIN K TPOMUYECKUM.

B aKONormm Ucnosib3ytoTcs Mepbl BU4OBOIO
pa3Hoobpa3unss coobllecTB.

*

roe S — Ko/im4ecTtBo BMAOB B ONUCAHUM Ha
nnowaake ctaHAapTHOro pasmepa,

A - nnowaab yyeTHon naowaakm (M2);

N - obuiee uncno ocoben B onncaHum.



M’épa NoMUHMpoBaHUA (MHAeEKC CMMMNCOHA) —
NOoKa3bIBAET, KaKylo A0S0 B BUAOBOM COCTaBe
6uoLeHo3a 3aHMMatoT 06bl4Hble, «(POHOBbLIE» BUAbI.

roe C — KOHUEeHTpauma AOMUHNPOBAHUA;
P. — oTHOCMTENbHAsA 3HAYNMMOCTb BMAOB (A0NA 1),
n. — abcontoTHasl, pakTnyeckast 3Ha4MMOCTb BUAOB,
Bblpa)xeHHas B 6uomacce, nJaOTHOCTU MONynsaumu,
NPOEKTUBHOM MOKPbITUM U T.M.

x N — cyMmMa paKTU4eckom 3Ha4YMMOCTMN BCeX BUOOB.

3Ha4YnMoOCTb Bu/a — 3TO €ro yyactue B
dopMmnpoBaHnn coobLlecTtBa, oOHa MOXET 6bITb
Bbipa)eHa B NJIOTHOCTU nonynsunmn, buomacce,
NPOEKTUBHOM MOKPbITUMN, NPOAYKLUNN U T.A.



Mepa paBHOMEPHOCTM pacnpeaeaeHums
(nHaoekc LLleHHOHa-BuHepa)

- NMoKa3blBaeT, HACKOJIbKO paBHOMEPHO

pacnpeaeneHbl 3Ha4YNMMOCTU BUAOB, T.€. OLEeHMBaeT

BMAOBOE pa3Hoobpa3une Cc y4yeToM BKJlaaa, KOTOPbIN
¥ nenaeT AaHHbIK BU4 B COOOLWECTBO.



%poclmqecxyro CTPYKTYpPY 6MoueHoO3a
obpa3ytoT 3 aKo/0rnMyeckme rpynneol

OPraHuU3MOB: NMPOAYLLEHTbl, KOHCYMEHTbI U
peayLeHThl.

e EARGCT T
NMPOAYLEHTDI
(pacTeHms)

o

BUOTEHHBIE T woemdd ! d.  KOHCYMEHTBI
BELLECTBA VORE gl i Y (uBOTHBLIE)

5 PEOYLUEHTHI
. (6akTepuu m rpubhbi) ™




Knaccudumrkaumio MeXBUA0BbLIX OTHOLLEHUIA MOXKHO
NpeAcTaBuTb B C/ieAyOWEM BUAE:

MexXBunaoBble OTHOLLUEHUS

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

COTpE +;+ M4yecTBO KOHK - ILNA

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

[Map: +;- 13M TpaH_-.! - -MaUuMNOHHbIE
[NacTbba [lepBUYHbIE ®abf +;0 we

BTopunyHble N # S x
AH1TIT )3

AmeHcany 0i-



x

[ToHATHMe  «3Ko/IorMyeckasds  Huwa»  BBes
amepukaHckuu 3o0o0nor MAxo3zed IpuHHenN
(1914 r.), HO noa HUWEW OH NOHUMan
noJsioXXeHme BUAOBOU _ MmMonynasiLum B
NPOCTPAHCTBE, T.€. KaK «aapec» nonyndauunm
> 3TO ayT3KOJIOrM4yecKnmn noaxon K
060CHOBaHUIO NOHATUS «3KO0Jlornyeckas
HULIa».

Yapns 3ntoH (1927 r.) npeacraBu
«KOHLIenuuto, corsnacHo KOTOpOW

oKoJiormdyeckad Huwa - 3TO0O MEeCTO BuMmaa B

TPpOodUMYECKUX Lensax. ITO0 COBpeMeHHasd
TPAKTOBKa AAQHHOI0O MOHSATUS.

x



roparx XaTYNHCOH (1957 r.)
chopMyinpoBan rMOHATUE 3SKOJOrMYECKOU
HULUKM, KaK BCEeU _CYMMbl __ CBSI3EeM
OpraHu3MoB OAHHOIO Buaa C
abnoTnyeckmMu ycgioBusMuU cpeabl U C
OPYIrMMU BUAAMU XXUBbIX OPraHU3MoOB.

JTO
«MNepnpocTpaHCTBO»
BUAA BHYTPWU
buoueHo3a, rae Kaxaasd
OCb NMPOCTPAHCTBA
onpepenseTcs
TpeboBaHMeM BMAa K
PA3HbIM 3KO/IOMMYECKUM TeMneparypa
dakTopaMm.
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A JKonornyeckas
ﬂ-ua\
dyHAaMEHTaJIbHaA PeaninzoBaHHas
(bnonormnyeckune (peanbHOe NosoXXeHne Bnaa
noTpebHoOCTMn BMAa, ero B 6uoueHo3e, 06bIYHO
TpeboBaHMA K cpeae) MeHble pyHAaaMeHTalbHOW)
JTO TOXEe BO MHOIOM = «3KOJI0rn4yeckoe
ayTIKOJIOrMYECKNI NPOCTPAHCTBO BMAa» - B
noaxodn. KOTOPOM BUJA HE UMeeT

MepekpblBaHUE HULL /\\
,— COBMeLleHune

)XM3HEHHbIX MHTEpPECOB
Pa3HbIX BUAOB,

npuBoAsLLee K
KOHKYPEHTHbIM

OTHOLUEHUSAM.




x

DYHKLMOHANIbHYIO CTPYKTYpYy OmumoreoueHo3a
dbopMupyrotr Tpopuyeckme ypoBHM, HaA KOTOPbIX
npomMcxoauT nocsiegoBartesibHoe npeobpasoBaHue
BellecTBa U SHeprum.

Tpodunyeckne ypoBHU  DKOCUCTEM  rpadPUyecKu
NpeAcTaBNAlOTCHd B BUAe 3KOJIOrMYeCKMX nupamupa, B
KOTOPbIX LUMPUHA OTAENIbHbIX YPOBHEN-
NPAMOYroJibHUKOB NnponopLUunoOHasibHa eMKOCTW
COOTBETCTBYLWMNX YpPOBHEN. BbiaendawT nupamMuabl
yucesn, nupamugbl 6uMoMaccbl W nMpamMuiabl
3Heprum.
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[lepexon BeuwecTBa U
SHEeprumu C O4HOro
TpOodPUNYECKOro YpoBHS Ha
Apyrou CBs3aH C
noTepsamum. Cuutaercd,
4yTo Ha Ka>kaAoOM
nocneayoweMm ypoBHe
_ ycBaunBaeTcs NULWb
'{, ’ Y gj‘“’“ }3& Nl 10% BeljecTsa "
SHeprmm npeabiayuwiero
YPOBHA.

JTa  3aKOHOMEpPHOCTb  NoJsiyyusa  Ha3BaHue
npasuna 10-tn % (npaswuno JinHaeMaHa).



[peBpalleHns aHeprmum B et
3KOCUCTEME MOAYNHAETCS {} \ /M’
3aKOHaM TepMOAMHAMUKN: B . <
COOTBETCTBUM C NEepPBbIM o
3aKOHOM (3aKOHOM e
COXpaHeHUs SHepruun)
NponcxoanT Nepexon SHeprum
COJIHEYHOrO U3Yy4YEHUS
(31€EKTPOMArHUTHOM) B SHEPIUID o
XUMUYECKUX CBA3EN, KOTOpas I
3aTEM MOXET 6bITb NpeBpalleHa A =5+ B - nepsbiii 3aKoH

TEPMOANHAMUKN,

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

TEPMOANHAMUKN

x B COOTBETCTBMM CO BTOPbIM 3aKOHOM
TEpMOAMHAMMKUN, [MOTOK OSHEPrmm B ISKOCUCTEME
XapaKTepnlyeTcs OAHOHAMNpPaB/IEHHOCTbIO: MEePEXOoas

C OHOIO TPOMMYECKOro YpPOBHA HA APYIrOW, SHEPrusa «
NOCTOSAHHO TEPSAETCH.
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MpoAyKTUBHOCTb - 3TO CMNOCOBHOCTb XMBbIX
OraHU3MOB WM 3KOCUCTEMbI B LIEIOM MNPOU3BOAUTH
DraHM4Yeckoe BeLLecTBO. M3MepsieTcs B KOAMYECTBE

poayKumn, obpasyeMon Ha eauHuue  3eMHOU

NOBEPXHOCTU 3a eAuHULY BpeMeHu (r/M?-road unu
KKan/m2-ron).

NepBu4yHas npoaykuusa - pe3ynbTaT
doTOCMHTE3a pacTeHMU, a TakKXKe @QOOTOCUHTE3a WU
xeMOCMHTe3a 6a|<Tepvm




RO6wee KonMuecTeo SHeprmuu, CBSA3blBAEMOW B
OpraHM4yecKkoM BellecTBe pacTeHussMu — BaJioBas
nepsuyHaa npoaykuua (BMM).

Unuctasa nepBuyHad npoayKuMs npeacraBnseT
cobon pa3HocTb Mexay Bl u 3aTpataMum Ha
AbixaHue (4): 4N = Brn - A.

BropuuyHas npoaAyKLUuS - npoayKuus
XXMUBOTHbIX. Ee yueT ewle 6onee cnoXxeH. TO CBA3aHO
C OCOOEHHOCTAMM XKUBOTHbLIX: OHWM pacTyT Ao

>*

onpeneneHHoro BO3pacTa, 3aTeM 3Heprust TpPaTUTCH
Ha AblIXaHWe N pa3MHOXEHUeE.



2000
] 125250

>250

OxeaH (r/m2)

Jo—125

[ 1500—1000

B 1000—

Cywa (r/m2)

[ 10—-500
B >2000




BMOM - 5T0O rpynna Ha3eMHbIX 3KOCUCTEM AAHHOrOo
KoﬁTMHeHTa, KOTOpblEé MMEKT CXOAHYH CTPYKTYPY MU
dnN3NoOHOMUIO pacTUTENbHOCTU U  O06LWMK  XapaKTep
YyCNOBUWU cCpeabl, 4YTO HaxoAUT OTpa>XeHne B 3TOoU
CTPYKTYpPE W B XapaKTepucTtukKax ux XUBOTHOIO
HaceneHus.

Onga BblaeneHnsa Tunoe 6MomMoB HEO6X0AMMO YUUTbIBATb HE
TOJIbKO (OPU3NOHOMUYECKME NMPU3HAKKU, HO U CXOACTBO YCJ/IOBUN
cpenbl. Bcero BblaenstoT 6 OCHOBHbIX HAa3eMHbIX
dUN3MOHOMUNYECKNX TUMOB:

- Neca;

- 3/1aKOBHUKWU;

- peakonecbst (HeBbICOKME JAepeBbs C HECOMKHYTbIM

¥ MOKPOBOM U XOPOLUO pa3BUTbIM HUXHUM SIPDYCOM);

- KyCTapHUKKN (NpOEKTUBHOE MOKpPbITUE KyCTapHukKamm > 50
%),

- ceMuapugHble (NoNynyCcTbiHHbIE) KYCTapHUKN
(MONyKyCTapHUKHN);

- nycTbiHM (OIIM He 6onee 10 %).
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| casasi u pegroneciti
B enasiosix rponuueckix necos
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A TepMnH 6uocdepa (oT rpeu.
«bnoc» — XN3Hb N «cdhepa» — wap)
BBeJSl B HaAyKy reosior, npodgeccop
BeHCKOro YyHuBepcuteTta >SABapa
3tocc B 1875 r. ana ob6o3HayeHus
obnacTtu 3eMHOM NOBEPXHOCTH,
HaCceneHHOW XXN3HbIO.

(1831-1914)

B cBoeM rnaBHoOM Tpyae «XmMmn4yeckoe
CTpoeHue buocdepbl 3eMnNn n ee
oKpy>XeHusa» (1965) B.N. BepHaackum
BbiCKa3asl naer O TOM, YTO XXU3Hb —
BaXXHbIN (PAKTOP pPa3BUTUA HalLeW

' nNnaHeTbl. B co3gaHnn 3eMHOM KOPbI
AKTUBHO Y4acCTBOBAIN XMWBbIE OPraHU3Mbly

(1863-1945) gHM N cemyac onpenenstoT cneundpunky
eM/n.




CTPYKTYPA BUOCOEPHI
A EE [PAHULLb

1 escoTA,
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030HOBbIN CNOH (MAKCHMANbHAA KOHUEHTpauna 22-25 ku)
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Bbuocdhepa, no B.W.
BepHaackomy, 3TO
obonoyka 3eMmnun, B
npeaenax KOTOpOU
CYLLECTBYET XWU3Hb.

BOMbLLUMHCTBO YYEHbIX B
KayecTBe

TeopeTnyecKou
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| KOCMMUYECKOro
,‘ / B ) =< N3NTy4eHns, XOTS Cnopsbl

{- 1 000 ' = 6akTepumn

o O i obHapy>xmBannm U  Ha

BbICOTE 10 70 KM.

=Dy




PaccMOoTpnM OCHOBHbIE XapaKTepUCTUKnN bunocdepnl.

*X. bBuocdhepa obnagaer CBOMCTBOM roMeocTasa -
noaaepXaHust  MNOCTOAHCTBA  (MU3UYECKUX U XUMUYECKUX
napamMeTpoB cpeabl.

2. bnocepa - 3To kmbepHeTnyeckas cucrema, T.e. CUCTEMQ,
B KOTOPOM OANH U3 3NeMeHTOB ()KMBOE BeLLeCTBO) Urpaet
onpenensitolyr posb B @YHKLMOHNPOBAHUN BCEN CUCTEMBI.

3. bnocepa nmMeetr Mo3anyHoOEe U MepapxmyeckKkoe CTpoeHue
— COCTOUT U3 DKOCUCTEM Pa3/INYHOIro TUrna u paHra.

4. BaXXHOW XapaKTepucTukom bmnocdepbl sBnaeTcs
6unonornyeckas MMrpaums 3J1eMeHTOB U UxX 6nonornyeckKkmm
KPpYyroBopor.

5. BaxxHoM xapakTepuctukom bnocopepsbl ABMSIETCS
6uonornyeckas MUrpauums 3JIeMeHTOB U UX
6MO0N0OrMYeCcKn Kpyrosopor.

X
6. X)KnuBble opraHm3Mbl 3ano/IHAKOT BCE NMpUrogHble ANng >XU3Hu
cpelbl. DTa 3aKOHOMEPHOCTb OTpakaeT «BCHOAHOCTb YXU3HWU >,

7. OTHOCMTEeNnbHbIN 6anaHc npoueccoB o6pasoBaHun
OpraHn4yecKoro BewecrBa B buocdepe n ero pasnoxeHus
obecne4yrBaeT NMOCTOSSHCTBO KOJIMYECTBA >XMBOIro BellecTBa.



[locTtoaHCcTBO 6HBMOMaccbl M COCTaBa >XUBOTO
BAllecTBa Ha 3emne obecneumBaeTcs 6anaHCOM
npoleccoB bnocnmHTesa mn pasfioxeHusa (pacnana)
OpraHM4yeckoro BellecTBa, a TakKXe OunoreHHowu
MUrpaunen XUMUYECKNX 5/IEMEHTOB -
6oreoxMmMmnMyYeCKMMm LMKJI1aMm.

OCHOBHbIM  3aKOHOM reoxmmmn  6uocdepsl
ABNSIeTCS 3aKOH 6umoreHHoM wMurpaummn B.U.
BepHaackoro: <«Murpauns XMMUYECKUX 3SJIEMEHTOB
Ha 3eMHOW MNOBEPXHOCTU M B OBuocdepe B LENOM
ocyllecTBnsgeTca WM npum  HenocpeacTBEHHOM
yyacTuUM XMBOro BeulectBa (buoreHHasa Mmurpauus),
UIN >XXe OHa MpoTeKaeT B cpeae, reoxmMmmyeckue
0Ccob6eHHOCTH KoTopon  obycnoBneHbl  XWUBbIM
BelleCTBOM, KakK TeM, KOTOpoe B HacToslliee BpeMH
Hacensetr ©6uocdepy, Tak WM TeM, KOTOpoe
AencreoBasio Ha 3eMle B TeyeHue  Bceu
reonorm4yeckom NCTopmmn>.

x
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Bunonormnyeckas
dukcayms:
KNybeHbKOBblE
b6akTepumn
Rhizobium, c.-3.
BOAOPOC/IN
Anabaena, Nostoc;
cBO60AHOXMBYLLIME
Azotobacter,
Clostridium

ATMOCEpPHbIN <
N

" TIpOMbILUNIEHHAS
dukcaumnsa

dukcaums

MoNHWUKX, NMPOMbILLNIEHHAd

2
e, | XKuBOTHbIE
MUKPOObI
\ /
MepTBas opraHuka
BakTepum, Thiobacillus
AMMOHMUKaLMSA: aKTUHOMULETDI, denitrificans,
roné Pseudomonas
denitrificans,
+ Micrococcus
NH3, Mg 4
BoccTa- A
HoBJE- ~Nitrosomonas
HUue -
° NOZ >HVITpMC|)VIKaLI,MF|
pacrte-
HUAX
l‘\‘Nitrobacter
y,
NO,




PenyLeHThl

OTnoXxeHue

docodop B
YKNBbIX
opraHu3amax

|

PO, B nouse,
NpecHou Boae,
OKeaHe

[TornoweHune

2Jpo3und

|

docdaTsl
FOPHbIX
nopoza




*

noraoweHune

aspob

SO,

Cepa B
opraHmn3max
(S-H-
rpynnbl)

AHa3pO6HbI
peayueHTbl

HTbl

AHaspobHble cynbdaTpeayumpytoLime

cepobak

&
PN
OkucneHue - “P A”'

TaHHOE UK L % OkwncneHune

WWS 2 (Thiobacillus)
Chromatium

6akTepumn Desulfovibrio

H,S










