NeKums 2.
Tema 2. ®aKTtopuarbHaAA IKOAOTUS.

YacTtb 1. AuMUTUpyroime GpaKropbil.
Temnepatypa.

OKOAOIUA

3aBeAyoLWMn KadbepApor 0OLEN SIKOAOTUN
AMUTPUK TeHHapAbeBUY 3aMOAOAYNKOB
dzamolod@mail.ru




AKONOTUYECKHUN PAKTOD -

3T0 AHOHOE INEMEHTAPHOE CBOMCTBO BHELLHEMN
cpeabl, cnocobHoe okaldbiBaTb NPAMOE UAU
KOCBEHHOE BO3AEUCTBUE Ha XMUBbIE OPraHU3Mbl

[10 NPOUCXOXAEHUIO BbIAEASIOT FPYMNbl GaKTOPOB:
1) abuotnueckue,
2) OUOTUYECKUE,
3) aHTPONOreHHbIE




[pynnbl aKOAOTMYECKUX PaKTOpPOB

[10 XxapaKrepy pacxoAOBaHUA BbIAEAAIOT:
1) pecypchbl; 2) ychnoBUA.

IKONOTMYECKHE pPecypeChbl — NOTPEDBAAIOTCA U
PACXOAYHOTCA XXUBbIMU OpraHnM3mMamu (nNuLua,
NPOCTPAHCTBO, CBET, BOAA, OBMOreHHbIE
ANEMEHTHI).

IJKOANOIrMYECKNE YCAOBUA — HE PACXOAYHOTCSH
OpraHu3amMamu (Temnepartypa, COAEHOCTb,
CKOPOCTb BETPa U T.A.)




[pynnbl aKOAOTMYECKUX PaKTOpPOB

[10 xapaKrepy AMHaMWKU BbIAEASIOT:
1) nepnoamnyeckune (nepBUUYHbIE U BTOPUYHbBIE),
2) HEMEepPUoOANYECKHUE.

[MepuopryYEecKUe - PeryAapHoO M3MEHAKOTCA BO BPEMEHM.

[lepBUYHbIE MEPUOAUYECKME — OMPEAENAOTCA KOCMUYECKUMMU
NPUYMHAMM (OCBELLEHHOCTb, MPUAUBLI U OTAUBDI).

BTopnyHble NepnoaAnyeckmne — AMHaMuKka 3aBUCUT OT NMEPBUYUHbIX
(Temnepartypa, BbiCOTa CHEXHOro NOKpPoBa, Macca AUCTBbI B
YMEpPEHHbIX AUCTONAAHbIX Aecax)

Henepuoanuyeckue — He MMEeroT NEPUOAUYHOCTH (yparaH,

N3BEpPXeHUe ByAKaHa, BCMbILLKW YUCAEHHOCTU Y HEKOTOPbIX
HaCeEKOMBbIX).




KAtoueBble rpynnbl abuotuueckux pakTopos

Temnepartypa (Bo3ayxa, MOYUBbI, BOAbI)
CBeT (0CBELLEHHOCTb, paAnaLUS, CMIEKTPaAbHbIM COCTaB)

Boaa (KOAMYECTBO OCAAKOB, BAAXHOCTb NMOYBHI,
BA@XXHOCTb BO3AYXa, YPOBEHb IPYHTOBbLIX BOA)

KOHLUEHTPaALUUN XUMUYECKUX BELLECTB (CONEHOCTD,
KUCAOTHOCTb, ra30Bblii COCTaB, OUOreHHbIE ANEMEHTHI)

AaBAeHWe (aTMochepHOeE, BOAbI)

[lepemeLlleHna NOABUXHbIX CpeA (CKOPOCTb U
HanpaBAEHUE BETPa U BOAHbIX TEYEHUN)




KoHuenuua numutupyrowero dakropa

NTumuTmpyet 10T — oguH! - dpakTop,
KOTOPbIN HaxoOuTCs B «HanbonblLueM HeOoOCTaTKE»

FOcTyc JInbux

Justus von
Liebig
(1803-1873)




3aKkoH mmHumyma Jinouxa (1840 r.)

«ECAU B nouBe UAU B
aTmocdepe OAUH U3
3NeMEHTOB, YYaCTBYIOLLUX
B MUTAHUU pacTeHUMH,
HaxoAMUTCA B
HeAOCTaTOYHOM
KOAUYECTBE UAU HE
obrapaer pocTaToyHOU
yCBOSIEMOCTbIO, pacTeHUue
He pa3BUBaeTCA UNU
pa3BuUBaeTCcA MAOXO...»

Minimum

PucyHok ¢ canta http://en.wikipedia.org/wiki/Law_of the Minimum



http://en.wikipedia.org/wiki/Law_of_the_Minimum

3aKoH TonepaHTHOoCTU (BukTop eandopa, 1913 r.)

PyHKYHA
OTH/IMKA

A

AHaNazoH TOAERAHTHOCTH

HUMHUWK Npegen

20Ha

neccHmMmyma

20Ha
onNTHMYMa

20Ha

neccimMmyma

BEPXrHM Npeaen

=

3HaueHMA daKTOpa




CTeHOOMOHTbI N 3BPUOUOHTDI

CTeHOBMOHTbI (CNeLUnanmM3nMpoBaHHbIE BUABI, Y3KWU
AMANa30H TOAEPAHTHOCTH)
9BPUOUOHTbI (LLMPOKUIN AMana3oH TOAEPAHTHOCTH)

>

CreHO6MOHT
CreHOGHOHT DBprOMOHT

PYHKUMA OTKNKA




CTeHOOUOHTbI U 3BPUOUOHTDI

[10 OTHOLLEHUIO K KAKOMY-AMBO paKTopy:
TemnepaTypa — CTEHOTEPMHbIE U 3BPUTEPMHbIE
COAEHOCTb — CTEHOTaAUHHbIE N 3BPUTaAUHHbIE
BAAQXHOCTb — CTEHOTMAPUYECKUNE U IBPUTMAPUYECKUE
nuia — cteHogaru u appudaru
MeCcTooOMTaHMe — CTEHOOUKHbIE U 3BPUOUKHbIE

- PudoBbie kopannbl
TpemaToma o ® p
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Anana3oHbl TOAEPAHTHOCTU ANA ABYX GDAKTOPOB

F2 |




DYHKLUMA OTKAUKA ANA ABYX GAKTOPOB

PYHKITHA 0TKJIIKA




[Mpymep B3aUMOAEUCTBUA IKONOTUUECKUX HDAKTOPOB
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Jo#HeBoH NJOCAOXKOPKH Carpocarpsa

pomonella L. na Temneparypy {(xi)
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dyHpAaMeHTaAbHaA U peaAn3oBaHHas
3KONOTMYECKHUE HULLIU

F2

hyHOaMEHTanEHAA HWLLA

pedniiaoBdaHHAA HWLLG

7




MHOFOMepHaH QKONOI'MYECKaA HULLQa

TOIIEPAHTHOCTIL

rmnepodsLEM B
MHOrOMEpPHOM
NPOCTPAHCTBE
9KOJIOrMMYECKUX
doaKTOpPOB, CTOPOHbI
KOTOPOro
OrpaHNYEHbI
npegenamm
TONEepaHTHOCTU Mo
KaXkgomy 13
doaKkTopOB

(K. XaTUYNHCOH,
1958)




Apyrue ornpepAeneHUA 3KONOTMYECKOU HULLIU

Axozed puHHeAA, 1917

He moxeT ObITb B OAHOW PpayHe ABYX BUAOB, B
TOYHOCTU 3aHUMAIOLLIMX OAHY U TY XXE HULLY

YapAb3 IATOH, 1927

MecTo, 3aHMMaemMoe BUAOM B MULLEBbIX
Luenax («npogdeccuna» BUAA B IKOCUCTEME)




Temnepartypa

3aBUCUMOCTb CKOPOCTb XUMUYECKON PeEaKLINU

OT TeMnepaTtypbl - ypaBHeHUe BaHT-lopda
L (T2-T1)/10
Vo=V, y

B TMMMYHOM AMana3oHe TeEMNePaTyp XXMUBbIX
CYLLLEECTB AOMYCTUMO UCMNOAb30BaHUE
SKCMOHEHUMAABHOIO YpaBHEHMUA.

V=Voekt




3aBUCUMOCTb CKOPOCTU peaKLUU OT
TemnepaTypbl

s
s
—0
4
cU—.
)
o
b
O

OCTb XMMUNYECK

p

lC|<o

Temne paTyp'a




3aBUCUMOCTb NOTPEOAEHNA KUCAOPOAA OT
Temnepartypbl cpeabl Y penTuAMU U aMmPuouu

0., cm’

(a10] = KABKA3CKAS ATAMA

SOL TPABAHARA NAMYLWKA
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3aBUCUMOCTU CKOPOCTEN COBOKYMHOCTU peaKkLnun
B OpraHM3me ot Temmneparypbl

CKOpPOCTb XMMUYECKOI peakLmnu
|

Tem nepaTyp'a




dopmupoBaHUe PYHKLIUN OTKAUKA U3 3aKOHa
Lleandoppa

KU MU

PaccornacosaHue

pea

XI/IMI/I‘;IGCKO!/I

DyYHKUNSA OTIIKMKA

CKOQOCTb

OnTumym

TemnepaTtypa




AccumeTpua TemnepaTypHbIX GYHKLUKU OTKAMKA

. CKOF:OCTb Ix|/||\/||/|ll4eC|<o||7| peakunn

q)yHKLlMﬂ OTIKMKa

TemnepTypa

Kapacb
[NnanasoH TonepaHTHocTK 0-30°C

OnTtumaneHas Temneparypa 25°C
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DYHKLUU OTKAMKA HAa UBMEHEHME TeMMepPATYpbl Yy
MPOCTOro U CAOXXHOrO OPraHU3MOB
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[MpocTon opraHn3m

Cko pocTb

CnoXHbIN opraHu3m

T'elvlnepaTyp'a




TUNUYHbIE BEPXHUE TEMMNEPATYPHbIE NMPEAEADI

XnBotHble 45°C
PacTteHusa 55°C

bakTtepun 80°C (cnopbl baktepun go 120 °C)
CneuunannanpoBaHHble bakTepumn 105°C

[lacTepusaunsa - YHUUTOXEHNE aKTUBHbLIX OOPM
BbakTepuin B NULLEBLIX NPOAYKTaxX Npun Harpese A0
80°C.

YrnbTpanactepusauns - YHUUTOXEHME criop bakTepun

B NMULLEBbLIX NPOAYKTAX NPU KPAaTKOBPEMEHHOM
Harpese go 140 °C)




[lepexuBaHue oTpULATEAbHbIX TEMNEepaTyp -
npobrema 3amep3aHusa BOAbI

XOANOAOBbLIE apanTaunm

a) BonorMyeckne aHTMOGPU3bl U KPUOMPOTEKTOPDI
(MO3BOHOYHbIE — TAMKOTE€H, HACEKOMBbIE —
rAMUEPUH, PACTEHUA — caxapa);

6) 06e3BOXMBAHUE KAETOK, BbIBOA BOAbI B
MEXKAETOUYHbIE NPOCTPAHCTBA.




XXuU3Hb Npu oTpULATEABHBIX TEMMEPATypaXx

KprnoduabHbIE Tpubbl 1 bakTepuu
MOAAEPXKUBAOT aKTUBHYHO XXU3HEAEATEABHOCTb
A0 -15°C.

—JE1 mmmE2 -—®TA ——TSI —@TS2
10

S
e o]

e
N

o
foN

NHCTpyMeHTanbHble 1 110
N3MEPEHNA IMUNCCUN I
YrmNeKkncrioro rasa
noysamu TyHApP (OKp.
BopkyThbl)

o
(@)}
1
)
S

S
~
1

o
(e
Temnepatypa, °C

[}
w

-2
DOmuccus yraepoaa, rC M~ cy
e
[\

e
—_
T
1
N
()

{I:-{I:i{li:—-{lzi{

1.10.98  4.12.98 29.01.99 22.03.99 12.04.99 18.05.99
Hata

(e}
1

()]

(e}




A

MOAM OT TEMNEpPATYphI

BEaEn - IIII
EEEme -

N QO & O O ON QO
T M M M0 N N -

l

0 20 40 60 80 100120140160180200220240 Cyran

K

1

)N
O
28]
O
L
Q.
D
™
K
N
—
>
28]
o
©
Q.
>
f—
&
o
Q.
O
x
o
0
-
&
o
=
>
O
>
1]
©

™

135

D, 'edAledauwd]




ObecneyeHUe NOCTOAHCTBA TeMnepaTtypbl TEAA

TenAnoKpOBHbIE — XOAOAHOKPOBHbLIE
[OMOTEPMHbIE — MOUKUAOTEPMHbIE

IHAOTEPMHbIE - AKTOTEPMHbIE
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MexaHU3Mbl TepMOpPEryAiuumu aHAOTEPMOB

1) Xumunueckune
a) MHTEHCUBHOCTb MeTaboAM3Ma;
6) MblLLEYHbIN TOHYC;
B) XOAOAOBaAA APOXb.

2) dDnsnyeckme
a) UIBMEHEHUE TENAONPOBOAHOCTU NMOKPOBOB;
6) ncnapeHue.

3) NoBepeH4YeCKHe

a) 0borpes;

0) YKPbITUS;

B) KOAAEKTUBHOE MOBEAEHUE;

) \CNOAb30BaHWE BOAOEMOB.




3aBUCUMOCTb TemMnepartypa Tena u
TENAONPOAYKLUUU IHAOTEPMA OT TeMMNepaTypbl
BHELUHEU cpeAbl
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OnTMManbHaa TemMnepartypa BHELLHEUW cpeAbl MPUBOAUT K
YMEHbLUEHUIO 3Hepro3artpaTt Ha TENAONPOAYKLIUIO

Ha ntuuedpabpukax temneparypa

nopaepxxmBaetca okono 33 °C.
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[lpaBuUAa, cBA3aHHbIE C TEPMOPETYASLUEN

[lpaBuAo K. beprmaHa (1847)

Cpeaun cxoaHbix OPM rOMONOTEPMHbIX (TEMNMOKPOBHbIX) YKUBOTHbLIX
Hanbonee KpynHbIMN ABNAOTCA Te, KOTOPbIE XUBYT B YCIOBUAX bonee
XOJ1I0[4HOr0 KnnMaTa — B BbICOKUX LLMPOTax U B ropax.

400-450 kr 120-140 kr




[lpaBuUAa, cBA3aHHbIE C TEPMOPETYASILIUEN

[TpaBnAO AX. AaneHa (1877)

Cpeau poacTBEHHbLIX POPM rOMOMOTEPMHbIX
(TENNMOKPOBHbIX) XXNBOTHbIX, BEAYLLMX CXOOHbLIN 06pas3
XXU3HU, Te, KOTopble 0buTaloT B bonee XonogHoOMm
KnmmaTte, UMeKT OTHOCUTESIbHO MEHbLUME BbICTyNaoLLne
4acCTu Tena: yLun, HOrM, XBOCTbl U T. O




OCHOBHOM cNOC06 oXAnaAUTEAbHOU
TEePpMOpPEryAsiLu — ucnapeHue
a) NOTOBbIE XeAe3bl

0) cAM3UCTbIE 0OONOUKMK: AETKME, A3bIK (Y
cobaubux)

BOPOHA B »KapKyto noroay
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