O030p BaxkHeHIINX A0MOTHYECKHUX
(pakTopoB cpeabl. MexaHM3MBbI aJanTallH.

I1man 3agsaTusa

Temneparypa kak sxosiorndeckui gakrop. Knaccudukanuys
’KUABBIX OPraHU3MOB I10 MPEANOYUTAEMBIM TEMIIEPATYPAM.
TemrieparypHble rpyInbl paCTCHUM.

TemneparypHad  aganranus. Ipynmel  KWUBOTHBIX — T10
CITIOCOOHOCTH pETyJIMPOBATH TEMIIEPATypy Tena.
TemneparypHas agantaliui MUKPOOPTAaHU3MOB U PACTCHUMU.

CBeT KakK 3KOJIOTMYECKUH (PAKTOP. IKOJOTHUYECKHUE TPYIIIbI
pacTeHH MO OTHOIIEHHIO K cBery. Poib cBera B
KU3HENICATCIBHOCTH )KUBOTHBIX.

Iyt aganTanuy ;KUBOTHBIX K HEJIOCTATKY CBETA.

BrnaXxHOCTB KakK 3KOJIOTrHYeCKUM (pakTop. [ pyImel pacTeHUH,
Ha3€MHBIX )KUBOTHBIX 10 OTHOUIEHHUIO K BOJE.

ApnanTanuy paCTEHUN Y )KHUBOTHBIX K HEJIOCTATKY BOBI.




Temmneparypa Kak 3K0JOrH4eCKUH (PpaKTop

JIroOOM opraHu3mM CcHoocoO€H KHUThb B Ipeaenax
ONpEACIICHHOr0 Auama3oHa Ttemieparyp. OO01acThb

pPacIpoOCTpPaHEHUS XKMBOIO B OCHOBHOM OIpaHHYCHA
obnacteio uyTh HHKe 0°C 1 g0 +50°C.

XOTSI HEKOTOPBIE aBTOPHI
YKa3bIBaIOT JUaIa3oH
TEMIIEPATYP, IIPU KOTOPBIX
BO3MOYKHO CYIIIECTBOBAaHUE
KUBBIX OPTraHU3MOB,

or —200 mo +100°C




AHa0MO03 - BpEMEHHOE COCTOSIHUE OpraHu3Ma, IIpHu
KOTOPOM  KH3HEHHBIC  IIPOILIECCHI  HACTOJIBKO
3aMEJIJICHBI, YTO IIOYTH ITOJIHOCTBIO OTCYTCTBYIOT
BCE€ BUJIMMBIC IIPOSIBJICHUS KU3HM.




Knaccundpuxanusa ;KUBbIX OPraHu3MoOB
10 MpeANoYuTAEMbIM TEMIIEPATYPaM

— ncuxXpoduiibl (KpUoPUIbI) -
ok0s10 0°C 1 HUKE.

— Me30(pHJIbI — IITUPOKUE TIPEAECIIbI
pa3HbIX rpyni. B 0oabmmHCTBE OT 18
no 40°C.

— TePMO(PUJIBI — IITUPOKUE IPEAEIBI
y Pa3HbIX rpynmn. B OOJBIIMHCTBE OT
40°C wu BbIIIEe. MUKPOOPTAaHU3MBI - 10 § ‘\
100° u BhIIIIE.

TepmoduiabHbIE OaKTEPUHA



TemneparypHsbie rpylnbl pAaCTEHUHA

I10 yCTOMYMBOCTH K HU3KUM [°:
— HEX0JIO0CTOMKHeE (pa30alaHCUPOBKA META00IN3MA
rpu t° Beire 0°). Tponukw.
— HEMOPO30CTOMKHE (TMOHYT OT 00OPa30BaHMS JIb/IA).
CyOTpOIuKH.
— MOPO30CTOMKHE (HaJ3€MHBIC OPTraHbl MOT'YT
IIpoMep3aTh).

I10 yCTOMYMBOCTH K BBICOKMM t°:
— HexxkapocToikue (110 30-40°, B OCHOBHOM BOJIHBIC)
— KApOCTOMKMeE (ITyCTBIHHBIE KCEPO(DUTHI).
— mUpouUTHI (CEMEHA IMPOPACTAIOT TOJBKO ITOCIIE
moxkapa).



KoJsie0anus temneparypsl

I[Ipy  CHJIBHOM  TIOHWXKECHUHU  TEMIIEPATYPHhI
OCYILICCTBICHHUE KU3HCHHBIX (PYHKIMM OpraHh3Ma
CTAHOBUTCS  HEBO3MOXHBIM  M3-3a  PE3KOIO

3aMeJICHUS OOMEHA BEIECTB. o=
ot —0
S S

IIpy  HOBBIICHMM  TeMOeparypbl  OOMCHHBLIC
IIPOLECCHl OpraHuM3Ma pPE3KO BO3PACTAKOT, 4YTO B
OOJBIIMHCTBE CJIy4aeB IIPUBOIAUT K €r0 THOCIIH.



Axanranun
AxanTanms — Oporecc IpUCcHoCOOICHUS

CTPOCHHUS U (PYHKLIMKW OPraHU3MOB, IOITYJISIINM,

BUIOB K YCJIOBUAM cpeabl. Pazanyaror:
Ilpeaganramusa — U3HAYAJILHOE CBOKMCTBO
OpraHu3Ma, KOTOpPO€ B XOAE€ 3BOJIOLMOHHOIO

Pa3BUTHU OKA3bIBACTCA I10JIC3HBIM JIXA OCBOCHHA

JTAHHOM CPEJIBI.

Koaganranusi — B3aUMHOE IIPHUCIIOCOOICHHUE B XOJIE

9BOJJIOINMH PA3HBIX BHUJOB, O6I/IT8.IOH_II/IX COBMCCTHO.



AaNTAalMH )KUBBIX OPraHU3MOB K KOJIe0OaHUAM
TeMIIeparyphbl

BOJIBIIMHCTBO OPraHWM3MOB CHOCOOHBI B TOW WJIH
MHOM MEpPE KOHTPOJIUPOBATH TEMIIEPATYPY CBOETO
TeJla C MOMOIIBIO PA3JIMYHBIX OTBETHBIX PEaKIIHM.




I'pynnbl )KHBOTHBIX IO CIIOCOOHOCTH
peryjimpoBarsb TeMIeparypy reja

1. ITouKKUJIOTEPMHBbIE NI X0J0JHOKPOBHBIE.

HemocTossHHass temriieparypa Tejla W MHOYTU IOJIHOE
OTCYTCTBHE MEXaHHM3MOB TEepMOpEryisnuu. Temmeparypa
Tela HE3HAUYUTEIbHO WM BOOOIIE HE OTINYAETCI OT
TEMIIEPaTypPbl OKPYKAIOIIECH CPEIbl U U3MEHSIETCS BMECTE C
HEU.

IlpuMepsbl: pacTeHUs,
MHKPOOPraHU3Mbl, 0€CIIO3BOHOYHBIC,
PBIOBI, PENTHIIMH U JIP.




I'pynnbl 5 KMBOTHBIX IO CIIOCOOHOCTH
peryjupoBarb TeMneparypy rejaa

2. 'oMoiioTepMHbIE WJIH TENJIOKPOBHBIE.
[TomiepKUBatOT OTHOCUTEIBHO TTOCTOSHHYO
TEeMIIEpaTypy Tela JaXe P CYLIECTBEHHBIX KOJICOAHUSAX
TEMIIEPATYyPbl OKPYKAOIIEH CPENBI. 3a CHET ITOIO
CBOMCTBA MHOT'HUE BHU/Ibl JKUBOTHBIX CIIOCOOHBI )KUTh U
pa3MHOXaThCs npu Temiieparype Huxe 0°C (CeBEepHBIM
OJICHb, OCJIBI MEIBE/Ib, JACTOHOTHUE, TMHTBUHBI).
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IlpuMephbl: IITULIBI
1 MJIEKOIIUTAIOIIIHE.




I'pynnbl )KHBOTHBIX IO CIIOCOOHOCTH
peryjmpoBars TeMIeparypy reja

3. HacTHBIN cilyyall FOMOMOTEPMHUH — FeTEPOTEPMHUS.
TemnepaTypsl Tena 3aBUCHUT OT (PYHKIIMOHAILHOMN
AKTUBHOCTH KHUBOTHOTO:— B IIEPUOJI aKTUBHOCTU OHHU
00JIaAa0T NOCTOSTHHOM TEMIIEpaTypou Te€la, a B HEPHO]
OTAbIXa WY 3UMHEN CIIAYKH OHA 3HAYUTEIBHO
MTOHUKAETCI U MAJIO OTJIIMYAETCA OT TEMIIEPATYPhI
OKPY’KaIoIIEH Cpeibl (JIUIIb HE3HAYMTEIBHO MPEBBIIIACT).

IlpuMepkI: CYCIIUKHU, |
OapCykH, JIETyYHE MBIIIH, €XKH, [

Oypble MeBEIU, KEHI'YDY.




TemneparypHblie aganTanuu MUKPOOPraHU3MOB

Huskue Temneparypbl — HapylICHHUE Bricokune Temmeparypbl —
TEKy4€eCTH (KpHUCTaJIM3anus) MeMOpaH. JlenaTypaiius OCJIKOB
Apnanranyuu ncuxpoduiion — Ananranus repMopuiIoB —
YBCIIMYCHUC JOJIN HCHACBIIICHHBIX ITOBBIILICHUE TCpMOCTa6I/IJIBHOCTI/I
’KUPHBIX KUCJIOT B MEMOpaHax. OEJIKOB

Tekyyad Baska
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KK - nogBmHblI KK -HenoaBmMXHbI




TemneparypHbie aganTalud pacTeHUH

1. ®u3M010r0-0MOXUMHUYECKHUE MEPECTPONKH —
HaKOIJICHUE aHTU(PU30B, UBMEHEHHE HA0Opa
(bepMEHTOB, 00C3BOKMBAHMUE.

PacnonoxeHue
NNCTbLEB

2. Mopdoaornueckue — OnyIuicHue,

OIIPCACIICHHOC PACIIOIIOKCHHUC JINCTHCB

& =
,"(




CBeT Kak 3K0J0IrH4ecKui paxkrop

«CBeT» B DKOJIOTHUHU — BECH AHAMIa30H

COJIHEYHOT'O U3YYECHHUS, JOCTUTAOIIETO

3€MHOU OBEPXHOCTH.




JKOJOrHYeCKHe rPyNnbl pacTeHUH
10 OTHOILEHHUIO K CBETY

CgeTto1100uBbIe. OOUTAIOT HAa OTKPBITHIX
MECTaX C XOpOUIEH OCBEIUIEHHOCTBIO W B
JIECHOM 30HE BCTPEUYAOTCS PEIKO.

TeneBble. He  BBIHOCAT  CHIIBHOTO
OCBCIICHUS M JKMBYT IOJ IIOJIOTOM JIECa B
IIOCTOSSHHOKW TE€HHW. DTO B OCHOBHOM JIECHBIE
TpaBbl. Ha BEIpyOKax mpu pe3KoM OCBETICHUU
OHHU IIPOSIBJISIIOT SIBHBIC IIPU3HAKW YTHETCHUS
M 4acCTO ITOru0aroT.

TeneBbIHOCIUBBIE. MOryT KWUTh IIpU
XOpOIIIEM OCBEILICHHMH, HO JIETKO HNEPEHOCAT U
HEKOTOpOE 3areMHeHue. K HHUM OTHOCHUTCH
OOJILIIIMHCTBO PACTCHUM JIECOB.




PoJIb cBeTAa B JKM3HEACATECIALHOCTH

AKNBOTHBIX
I[eﬁCTBHe Ha OpI/IeHTaHI/Iﬂ

¢u3uonornyecKue Npoueccsl g gpocTpaHCTBe

— [IurmenTanms (MellaHU3alus) KOKU
OpraHsl 3peHUs
— O0Opa3oBaHKUE HEKOTOPBIX (PAKTOPOB

pocTa (BuTamMuH D)
— KaH1IepOreHHOEe J€MCTBUE

— MyTtareHHoe J1eucTBue



IlyTH aganTanuu ;KUBOTHBIX K
HEJ0CTATKY CBETa

— peayKIusl OPTaHOB 3PCHMUSI.

Y NOCTOSHHBIX OOMTATENICH IIeIIEep
HaOJIogaeTCs MOJHAS WM YaCTUYHAS PeayKIUS
ras;

— runeprpopus opraHoB 3peHus. JKu3Hb
IpHU CYMEPEYHOM OCBEIICHUH MOKET IPHUBOAUTD
K TUIIEPTPO(MUPOBAHHOMY Pa3BUTHIO IJ1a3,
CIIOCOOHBIX yJIaBJIUBATh HUYTOXKHBIC JOIU
CBETA;

— COOCTBEHHBIH CBeET E e
(GHoIFOMHUHECIIEHITH ). XapakTepHa s s
ITTyOOKOBOIAHBIX )KUBOTHBIX, OCYIIIECTBIISIETCSA 34
CYET CUMOMO03a CO CBETSIIUMMUCS OAKTECPUSIMU.




BiaakHOCTBH KaK 3KO0JOIrH4YeCKUN

(bakTop —

BaskHeHIINM SKOIOTHISCKIM (PAKTOPOM e~ (@Yo A
B J)KM3HU HA3€MHBIX OPIraHU3MOB SIBIISIETCS ﬁ
BOJA.

PoJnb BOIbI:

— CIIY>)KUT OCHOBHOHM YaCThbI0 NMPOTOILIA3MBI KJIETOK,
TKAHEH, PACTUTEIbHBIX U JKUBOTHBIX COKOB;

— Y4aCTBYET B OCYMIECTBICHUH OHMOXHMMHYECKUX
MPOIECCOB ACCUMWIAIINY U AUCCUMUWJIISIINY, Ta3000MEHA;

—BMECT€ C  pPAacTBOPECHHBIMM B  BEIICCTBAMH

OOYCJIOBIMBACT OCMOTHYECKOE NAABJEHHE KJICTOYHBIX U
TKaHEBBIX JKUIKOCTEH, a TAK)KE MEKKJIETOUHbIM O0MEH.




I’ pynnbl pacTeHM 110 OTHOIICHHUIO K
BOJHOMY PEKUMY

I'urpopurel - pacTeHUs BIAXKHBIX
MECTOOOMTAHUM, HE EPEHOCSIINE BOTHOIO
aeuLIunTA.

Me30¢uTBI — pacTeHUA YMEPEHHO
YBIIQ)KHEHHBIX MECTOOOUTAHUM.
CnocoOHOCTh IEPEHOCUTDH MOYBEHHYIO U
aTMOC(EPHYIO 3aCYyXH Y HUX OTpaHUYCHA.

KcepoduThbl - pacTeHUs Cyxux
MECTOOOMTaHMM, CIIOCOOHBIE ITIEPEHOCUTH
IeperpeB U 00€3BOKUBAHUE, Oaroaaps
psy OPUCTIOCOOUTENIBbHBIX MPU3HAKOB U
CBOKCTB.




I'pynnbl Ha3eMHBbIX KMBOTHBIX 110
OTHOIIEHHUIO K BOJe

I'urpopuisl - Ha3eMHBIE OpPraHU3MBI,
PUCTIOCOOJICHHBIE K OOUTAHUIO B YCIOBUAX
BbICOKOM BJIAXKHOCTH.

B cpene ¢ HM3KOW BIAXHOCTBIO 3TH
’KUBOTHBIE€ OBICTPO TEPSIOT BOJY, UTO MOKET
OpUBECTH MX K ruoenn. OOHUTaOT Ha
3a00JJ0YCHHBIX TEPPUTOPHSIX, BO BIIAKHBIX
jecax, mommax pek, mo oeperaMm o3€p M Ap.
BOJNOEMOB, a TaKKe B II0YBE (IOXKIEBBIC %
YEpBM M JP.) WIM B THHIOIIEH IPEBECHHE
(MHOTHE€ O€CIO3BOHOYHBIC - HACEKOMBIC,
MHOT'OHOXXKH H JIp.).




I'pynnbl Ha3eMHBbIX KMBOTHBIX 110
OTHOIIEHHUIO K BOJe

Me30(puiabl — KHUBOTHEIE, OOUTAIOIIMNE
B YCJIOBHUSX YMEPEHHOHN BIAKHOCTH.

Kcepoduiabl — cyXxoato0uBbIe
’KUBOTHBIE, HE TIEPEHOCSIIINE
BBICOKOM BJIa>KHOCTH. OOuTaTe/IN
MYCTBhIHB: BEPOJIIO/bI, ITYCTHIHHBIC
I'PBI3YHBI, IPECMBIKAOIIMECs. JIErko
MIEPEHOCAT CYXOCTh BO3/1yXa B
COUYETAHHUM C BBICOKOW TEMIIEPATYPOX.




AanTanuy PaCTeHUH K HEAOCTATKY BOAbI

[1o OTHOIIEHHUIO K KOJIE€OaHUSIM BOJOCHAOKEHUS PACTEHUS pa3ICsIOT:

Hoikujaornapuyeckue T'omonoruapuueckue —
COJIEpKAHUE BOJBI B TKAHAX MOAJEP>KUBAIOT IIOCTOSTHHOE
3aBUCHUT OT BJIAXKHOCTHU CPEIBIL. COACPKaHUC BOJBI.

BrIcEIXa10T, aHa0MO03.

Hwusimue Bogopociu, Mxu,
JIMITAHUKHA

Bakyomnu

Perymnsanus
TpaHCIIUpalUU .
YCThULIAMU Pa3Buras xopHeBas cucremMa



AAaNTAIUH SKMBOTHBIX K HEIOCTATKY BOJAbI

OOpa3oBaHue
META00JIMYECKOM BIaru

DKOHOMHUS BOIbI IIPH
du3unogornyeckKue | BoIIeIeHU MOYY U Kajia
[loTooTnenenue u

MCIIAPEHHE BOJBI CO
CIIM3HUCTBIX

PakoBUHBI, pOTOBBIE

MopdosrornuyecKue| nokpoBsl, SIUKYTHKYJIA
HACCKOMBIX

ITorcku Bogomoes,,

IloBeaeHUYECKHE |BHIOOP MECTOOOUTAHNS,
PBITBE HOP







