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1. TennoBOU peXXMm MeCcTooOnTaHUN

PacteHns — NomKnnoTepMHbIe OpraHnu3mbl
MUHUMYMbI 5 — 15°C, onTumymbl —15 — 30 °C, makcumymbl — 37 — 50 °C.

y nobeeos onyHyuu (Opuntia) 3apeasucmpuposaHa memrnepamypa 65 °C, 8 Skymuu ripu memrepamype 00
-68 °C cywecmsyrom reca, a HEKOmMopble MOKOAWUECS Criopbl U CEMeHa repeHocsim memrnepamypy
KurieHusi 800bI U 651U3KYHO K abCOTIOMHOMY HYItO.

TEenno BNUSET Ha POTOCUHTES, AblXxaHne, TpaHCNMpaLuto, NpopacTaHne ceMsiH, pocT Noberos,
LBETEHME U Op.
PasHble BMOblI HYXOakwTcs B Tenne HeoAMHaAKOBO, pa3Hoobpasue TensnoBbiX npedepeHunn
onpenenserT rpaHulbl apeanos
UcmoyHuku menna:

* COJIHeYHaqa paguauus,

e OThaya Tensa 3eMHOW NOBEPXHOCTLIO (B 3aBUCUMOCTU OT BRaXXHOCTU U3MEHAETCHA — NoTepu
Ha ncnapexHue).
BnusHue penbeda Ha Tennoobecne4eHHOCTb MeCTOOBUTaHMIA.
[lo Konu4yecmey meria omau4armcs.

[mecToobuTaHmsa B 3aBUCMMOCTU OT reorpadon4eckon LLIMPOTLI U BbICOTbI HAA4 YPOBHEM MOPS,

[0 CKNOHbI pa3HOM 3KCNO3NLMN U Pa3HON KPYTUSHBI

[0 pasHble dopmbl penbeda,

[0 ce3oHbI 1 ap.
B CesepHom ronywapuu toXXHble CKIIOHbI, Ha KOMOpble COJIHEYHbIE Jly4u radarom rnod 60nbwumM yariom,
Haepesatomcs 6onbwe U rpu 3MOM MEHEE Y8IaXXHEHbI; UX pacmumesibHoCmb umeem 6oree HXHbIU,
KkcepoghumHbil. CegepHble CKIIOHbI boriee eraXkHbl Ha HUX cO30aromcs ycriogusi, xapakmepHsble 05 boree

Ce8epHbIX 30H.
B npedenax rnecHoU 30HblI Ha CKIIOHAX HXHbIX 3KCNo3uyul ecmpe4vyaromcsi cmeriHble pacmeHus, a 8

CmeriHoU 30He Ha CKIloHax CeeepHoEl 3Kcrioluyuu pacmym sieca.




rmyobuHa npomep3aHUA U CKOPOCTb e 4 5
OTTanBaHuUA NOYBbLI 90
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Puc. 7.6. Bausinue TeMneparypbl M BIAXHOCTH T1OYBB HA MHTCHCUMBHOCTD

HETTO-MHHC

amMoHnpuKkauun; 5 — HuTtpudukaums, undpn —

panm3aumu B ecHol nouse (no B.Jlapxepy, 1978):

XAPAKTCPUCTHER BAAXHOCTH
noysn




TennoBoun peXxuMm pacTUTEeNbHOro NOKpoBa

Ha TennoBou peXxXnMm pacCTUTEribHOINo NOKpoBa BJIINAET.
* YPOBEHb NOCTYINJIEHUA, I'IOTpGGJ'IeHI/IFI N N3JTyHEHUA SHEPTUN,
* NapamMeTpbl TennoobmeHa.

Me>|<,u,y pacCTeHNAMU N Cpe/:|,0|7| TemMneparypa BblpaBHMBAETCA 6J'|aro,£|,ap;| TensonpoBoaHOCTN,
KOHBEKUUUN, NCNapeHnto 1 KoHaeHcaunmn BOOAHOIO rnapa.

TennoobmeH ¢ OKpyXarwLwnMm BO34yXOM MNyTeEM KOHBEKUNN TEM Qd)d)eKTI/IBHee, YeM MerJib4e
JINCTbA, CJTOXHEE NX KOHTYP U bonbLle CKOPOCTb BETPA.

Ecnn pacTeHnda TpPpaHCMUPpUpPYKT, TO TMPOUCXOOUT UX OXfnaxXAaeHune, a €eCliim Ha JIMCTbAX
KOHOEHCUPYETCA pOCa Uin NHEW, — TO NOTENSIEHNE.

B TpaBsHbIX ouTOLEHO3aX hopMUpPYyeTCS 0COObIN PUTOKNNMAT, 3aBUCALLNIN OT COMKHYTOCTU U
BbICOTbl HA43€MHbIX OPraHoB.

cmabunusupys memrepamypy rnpurnoYeeHHo20 803dyxa, 3apocsu usaH-4asi (Chamaenerion angustifolium)
61a20npussmemesyrom pa3gumuro rPOPOCMKO8 0epesbe8 Ha 2apsix.

|
|

B necy npo 80 % conHe4yHOW pagnaunu
nepexBaTbiBalOT KPOHbI OepeBbLEB, MO3ITOMY
noa HUMWU CKInagblBaeTcs ocobbIn
MUKpoKnumaTt. Bénnsn no4dsbl Temnepatypa
Bo3gyxa OObIMHO OCTaeTrcs  MOCTOSAHHO
HeBbICOKOW. JleC 3HayuTenbHO CHWXaeT W AT R T S TETT
CYyTOuYHble konebaHust Temnepatyp (3aBUCAT Hiocum

oT COMKHyTOCTI/I KpOH) Puc. 7.8. CHixeHME CYTOMHBIX KONCOAHMI TEMINEPATYP B JICCHBIX Hacaxae-
’ HMNX 110 CPABHEHMIO C OTKPLITON MecTHOCTLIO (o U, M. Kynstuacosy, 1982):

I — Gyxosuiit nec; 2 — enosuifl nec, 3 — COCHOBWK nec

Temneparypa, ‘C
~N w <




2. TemnepaTtypa pacteHuUn

B pesynbrare pa3HbIX NPUYMH TEMIIEPATYpPa PACTEHUM MOXKET 3HAYUTEIBHO OTIMYATHCS OT

TEMIIEpaTypPbl BO3IyXa.

TeMmneparypa pacTeHus ONPEAECIACTCS COOTHOLICHUEM TMONIOMICHU U OTIa4YM UM 3HEPrUH, a 3TH
BEJIMYUHBI 3aBUCIT OT MHOTUX CBOMCTB Cpe/ibl (IIPUXOJ] paJiuallui, TEMIIepaTypa BO3ayxa, BETEP) U

caMUX pacTeHUM (BETUYMHA U PACTIONOXKEHHE JIUCThEB, OKpacKa, OJIECK, OMYIICHHUE U T.11.).

B xapkux MecTOOOMTaHUSIX TeMIEparypa HaJ3€MHBIX YacT€l pacTEHUW HUXKE, a B XOJOIHBIX —

BBIIIC TCMIICPATYPbI BO34YyXa.

prnnbl pacmenuﬁ no coomeemcmeuro memnepamypsl UX U eosdyxa Mecmoooumanuil.

1) cynparemneparypHbie BUbI C TEMIIEPATYPOU BBIIIIE TEMIIEPATYPhl OKPYKAIOIIETO BO31yXa;
2) cyOTeMneparypHble pacTeHHS C TEMIEPATypOl HUKE TeMIIEpaTyphl BO31yXa;

3) pacTeHus ¢ TeMIIepaTypoi, O4eHb OJM3KOM K TeMIepaType Cpebl.




CYNPATEMMEPATYPHbIE PACTEHUA

BCTpeYaloTCca B pasdHbiXx ycnosusix. [pu CUNbHOW MHCONSAUMM OTgada Tenna nyTem
KOHBEKUMM W TpaHCOMpaumm 4YacTo OKasblBaeTCs HeaoCTaTouHOW, 4TOoObl YpaBHATb
TemnepaTypy nobera ¢ TemnepaTypou Bo3gyxa, U NMCTbs HarpesatoTca Ha 10—15 °C
BblLLIE TEMMEPATYPbl OKpyKatoLLen cpeapl.

Y MaccuBHbIX OpraHoB C MNAOXMUM TENST0O0OMEHOM (NUCTbS N CTEBNN CYKKYNEHTOB, Nioabl U
CTBOJSIbl epeBLEB) PA3HOCTbL TemMnepaTyp ¢ Bo3ayxom moxeT gocturatb 20 °C. CunbHO
nporpesatoTcsa criaboucnapstowme MCUCTble CTebNM KakTyCoOB U YTOSWEHHbIE FINCTbS
TONCTSHKOBbIX..

45°C 42°C
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APKTUYECKUX paCTeHI/I|7|. Puc. 7.9. TemreparypHbiit npoduib CYKKYACHTOB NP CHABHON MHCONALIMK

n otcyrereum setpa (no B.Jlapxepy, 1978):
A — xaxryc (Ferocactus wislizenii) na suicore 900 M B Apusone (TeMnepartypa poanyxa
12°C). b — monopwno (Sempervivum montanum) wa seicore 2 200 M B Aavnax (Temne
parypa poiayxa 22°C)




CYBTEMMNEPATYPHbIE BUObl PACTEHUA

OTMEYalTCA B CUMIbHO OCBELLEHHbIX U MPOrpeTbiX MecTtoobmntaHmax (Ctenu, nycTblHU) Y
BUOOB C penyuvpoBaHHOM JINCTOBOM MOBEPXHOCTLID M YCUNEHHOM TpaHcnnpaumen
(3 PeKT «rmapoTepMoperynaunmny).

Y WHTEHCUBHO TPaHCNMUPUPYHLLNX BNOOB CHWXEHUE TemMneparypbl JIMCTbeB AOOCTUraeT
15°.

MakcumanbHas pasHuua (8,1 °C) ommedyeHa y mypKkecmaHcKkoz20 peeeHsi (Rheum turkestanicurri).
MHmepecHo, 4mo y nycmbiHHbIX Oepesbes U KycmapHUKo8 C pedyyupo8aHHbIMU JIUCMbAMU
(cakcaynbl — Haloxylon, nec4yaHasi akayus — Ammodendrori) ympom memrnepamypa

accumunupyrouwux opeaHos o0bbI4HO ebiwe (Ha 1,6 °C) okpyxaroweud memrepamypbl, HO Koz20a
memnepamypa 8030yxa cmaHosumcs ebiwe 25 °C, memnepamypa pacmeHul orlyckaemcsi HUXe Hee.



3. BnusaHue TeMnepaTtypbl Ha POCT W
pa3BUTUE pacTeHUuun

TEMIMEPATYPHbIE NMOKA3ATENN POCTA PACTEHUMN.
PocT pacteHnn BO MHOroM 3aBUCUT OT TeMnepaTypHbIX YCITOBUN.
Uem Bblle TeMNepaTypbl ECTECTBEHHbLIX MECTOOOUTAHUIA, TEM BbiLLE NeXaT N KapanHanbHble

TOYKM TeMnepaTypHOU KpUBOW pocTa.
pocm rnobeeog 6osibWUHCMBa pacmeHuUl yMepeHHOU 30Hbl HadYuHaemcs rpu memrepamype Ha
HecKorbKo gpadycos ebiwe 0°C, a y mporudeckux pacmeHul — morsbKo rnpu 12 —15 °C.

B panoHax C HM3KMMKM Temnepatypamu, NUMUTUPYIOLLMMU KU3HEOEATENbHOCTb, YXKe
HeborbLlOe NX NOBbLILLIEHNE CUITbHO CKa3bIBAaETCS Ha poCTe.

apKTU4YeCKME M BbICOKOTOPHbIE pacTeHNsa ObICTPO pacTyT yxe npu Temneparypax, 6nmskmnx K
O °C.

Y pasHbix reorpaduyeckux rpynn BWOOB OTAMYAKTCS ONTUMAarbHble Temnepatypbl AONis
MpOLEeCccoB pocTa.

[nsa pocta noGeroB pacTeHUn yMepeHHOM 30HbI Hanbonee GnaronpusiTHbI TemnepaTypbl OT

15 po 25 °C, a anga pacteHun TponukoB n cybTponukos — oT 30 go 40 °C.

Ho: wmHozue apKkmu4eckue U CeeepHble MOpPCKUe pacmeHud xXueym 8 mecmoobumaHusix ¢
memriepamypamu  4ymb 8bllie @) °C, a GOO0,00CJ'IU 2opAYUX UCIMOYHUKO8 8CH XXU3Hb Moeym
cywiecmeosams rpu memrepamypax ebiuwe 60 °C.



TEMMNEPATYPHbIE MNAPAMETPbI UBETEHUA U NNOOOHOLUEHUA

Ob6pasoBaHne n PyHKUMOHNPOBaHNE reHepaTUBHbIX OPraHoB, CO3pEBAHNE 3a4aTKOB, NpopacTaHue
TpebyeT 6onbllie Tenna, Yem AN pocTa BeretaTuBHbIX OpraHoB. [103TOMy B MecToObUTaHuUAX C
KOPOTKMM W MpOXNagHbiM BereTtaumoHHbIM MNepuoaoM pacrnpocTpaHeHbl BUAbl, CrNOCOOHbIE K
9P PEKTMBHOMY BEreTaTUBHOMY Pa3MHOXEHMIO.

O3umble, OOHOMETHWE W [OBYNETHME pacTeHna ONs HOPMarbHOro LBETEHUS HYXOalTCca B
X01040BOM BO3OENUCTBUMN.

Lleembl nepcuka 20moebl K UBEMEHUI, €C/lu HECKOMbKO Hedernb rnodsepeasniucb 6030elicmeuro
memnepamyp mexoy -3 u +13 °C (ny4we om 3 0o 5 °C),

B cCypoBbiX YyCrnoBuAX MHOrMe BuAbl MSOAOHOCAT TOMbKO B rogbl C OCOBEHHO TennbiM
BereTaunoHHbIM CE30HOM.

TEMMNEPATYPHbIE NAPAMETPbI MPOPACTAHUA CEMAH

Temnepartypa onpenensieT CKOPOCTb MPopacTaHUs N MOXET CHATb COCTOAHME MOKOA.

CKOpOCTb npopacTaHusi CEMSIH YBENMMYMBAETCS C NOBLILLEHNEM TEMMEPATYPHLI.

CeMeHa MHOIrmx BUoB YMEPEHHbIX N XONOAHbIX LUMPOT HY>XAAKTCA B cTpaTudmKaumnn.

be3 cmpamucukayuu He mMo2ym rpopacmu cemMeHa HEeKOmMopbIX OCOK, S651oHuU, psbuHbl, psda eudos
KrneHa. [ns rnornHoz2o npopawueaHusi ceMsH MOPOWKU Heobxodumo eo3delicmeue Ha Habyxuwue ceMeHa
Hu3kux (okosio 5°C) memnepamyp 8 mevyeHue 9 mec.

Buabl n3 obnacten ¢ MArkon 3aMMon UCNOSb3yT OOMAMW BErETAUMOHHbLIM Nepuog npopacTtast yxxe
3umon npu 6onee HM3KMX Temnepatypax n B bonee y3kux TeMnepatypHbIX rpaHuLax.

ceMeHa MHo2uXx pacmeHul yMepeHHOU 30HbI rpopacmarom rnpu memrepamype okosro 8 °C.

[na npopactaHus ceMsiH psa pacTeHUM HY>XOAaeTCs B MNOBbLILLEHHbLIX TemMnepaTypax.

ceMeHa HeKomopbix U008 MOXHO MpPOCMUMYyIUpo8amb K rpopacmaHuro Kpamkum (MeHee 1 MUH)
go30elicmeueM 8bICOKUX memrepamyp. 3mo xapakmepHO Onsi BEPEeCcKoB8bIX, pacmyuwux 8
MecmoobumaHusix, Nnod8epPXeHHbIX YacmbIM roxapam, Harpumep 05 eepecka 0b6bIKHOBEHHO20 U Opyaux
nupoghumos.

Y HeKOTOpbIX BMOOB NpopacTaHme ceMsH CTUMYNUpYeT nepenag temneparyp.



3KONOIMMYECKME I'PYMIMbl PACTEHUN NO OTHOLLUEHUIO K TEMJTY

mensionobuesie opMbl (mepmMoghusibHbIe, Me2amepMHbie) - OOUTalT B TponuMKax u
cybTponukax, a B YMEPEHHbIX NOsiCax — B CUITbHO NPOrpeBaeMbiX MECTOOOUTAHUSAX.
xonodosnrobuesnie (KpuoghusibHble, MUKPOMEPMHbIE) - XUBYLLINE B NOMSIPHLIX N BbICOKOTOPHbIX
obnacTtax unm 3aHMmMmaroLme XonogHble MecToobmnTaHms.

Me30mepMHbIe pacmeHus

A. Oekanponb (1874): 6 rpynn pacTeHnn, CBA3aHHbIX C KITMMaTUYECKMMKN NosiCamu.

0- merucrotepmbl, Hyxxgalowmecsa B cpegHerogoson temnepatype Bbiwe 30 °C (pacTeHns KaMeHHOYrosibHOro
nepvoaa, BbiIMepLUME NPy NOXONoAaHUKM Knmmara).

1 - MeraTepMbl, KOTOpbIM HEOOXOAMMbI BbiCOKAA Temnepatypa M NOCTOSAHHAs BMAXXHOCTb (pacTeHnsa TPOMWUKOB U
CcyOTpOnnKoB)

2 - KCepoTepMbl, MPUCNOCOBNEHHbIE K KIMMaTy CyxXmxX CyOTPONMKOB C BbICOKMMM TemnepaTypamm U CyXum
nepunoaoM B Te4EHME HECKONbKMX MECSILIEB.

3 - Me30TepMbl. - pacTeHUsl YMEpPEeHHO TEeMnnoro Knumarta C XOroAHbIM MepuoaoM, KOTOpbIM He MpepbiBaeTt
Beretaumo (Hanpumep, cpean3eMHOMOPCKME).

4 - MUKpPOTEpPMbI, MaBHbIM 006pPa30M pacTeHUs] YMEPEHHOW 30Hbl, NPUCNOCOBMNEHHbIE K NPOXNagHOMYy NeTy U
NPOAOIMKNTENBHOW MOPO3HOM 3UME.

5 - reKUCToTepMbl — PaCTEHMUS MOMNSAPHOro Nosica U BbICOKOrOPUM, CYLLECTBYIOLIME B YCNOBUAX MUHMMAIbHOMO
Tenna v KOPOTKOro BeretaunmoHHOro nepmoaa.

CosepeMeHHasi wkKasia 3KOJIo2UYeCKUX 2pynn pacmeHuu no omHoweHur k menny (T.
AnnerHbepe).

T-1 — KpanHe MOpPO30CTOWKME BUAbI;

T-2 — XONOOOCTOMKME pacTEHUS], PeAKO BbIXOASALIME 3a CEBEPHYIO rpaHuLy neca;

T-3 — cpeagHexonogoCToOMKne, B OCHOBHOM BWUAbl CMELLIAHHbIX F1ECOB;

T-4 — TennontobuBble pacTEHUSI HOXKHbIX CKITOHOB N «TEMSIbIX» MOYB;

T-5 — o4eHb Tennontobusble BUAbI, KparHe YyBCTBUTENbHbIE K MOPO3Y;

T-0 — pacTeHus 6e3pasnnyHble K TENMY, UMEKOLLME LUMPOKYIO aMNnTyay NPUCNoCOBNEHHOCTUN K HEMY.



4. [lencrBue aKcTpemMarnbHbIX
TemMnepaTtyp Ha pacTeHus

BbicluMe HaseMHble pacTeHus ©Oonee 3BpUTEPMHbI, 4YeM BoaHble (5 - 55 °C),
NPOAYKTUBHOCTL HE BbIXoauT 3a npegenst 40 °C.

Cpean BogHbIX pacTeEHU HEMANo CTEHOTEPMOB; MHOIAA CTAHOBATCA 3KCTpeModmnamu.
3efieHble U duamomogbie 8000POCIIU OMSPHBIX U B8bICOKO2OPHbLIX CHE208 U /1b008 pacmym MmOoJibKO
8651u3u mouyku 3amepsaHusi. Tak, Chlamydomonas nivalis, xugsywiasi 8 OCHEXeHHbIX 8bICOKO20PbSIX,
cywecmsayem 8 uHmepegasie om -5 0o 5 °C u umeem memnepamypHbit onmumym okosio 0 — 1 °C. A
gomompogpHas yuaHobakmepus Oscillatoria, xusywass Ha 0. 5lea 8 eode ¢ memrnepamypou 64°C,
rnoaubaem ripu 68°C yxxe yepes 5-10 MUH.

TeMHepaTyprle rPaHnubl XN3HW — CaMbleé HU3KME N CaMbl€ BbICOKME TeMlepaTypbl,
KOTOpble BblAEPXNBAET JAaHHOE pacTeHMe.

JlameHmMHbIe epaHuuybl - XU3HEHHbIE MPOLECCbl CHWXaTCA A0 MUHUMalribHOro ypoOBHA,
OAHaKO 3TOT rpouecc 06paTVIM

JiemarsibHble 2paHuybl - HeobpaTUMbIE NOBPEXAEHUNS, pacTeHMe nornbaer.

bonbwuHecmeo usemkosbix pacmeHul aubHem npu 45 — 50 °C, HO pacmeHusi cKan ebldepxxusarom
HagpeesaHue ebiwe 60 °C. A nycmbIHHbIU nuwaluHuk MmaHHa (Lecanora esculenta) e cyxom eude
Hazpesaemcsi 6e3 nospexxoeHus u ebiwe 70 °C.

Hanbonee TepmocTonku umaHobaktepum n BOAOPOCN

Synechococcus xueem 8 2opsivux 2eusepax rpu memrepamypax 45-82 °C (onmumym 70 °C).

CHexHble sodopocsiu — okoro 100 sudos. -34...-36 (Sphaerella nivalis, Chlamydomonas nivalis) 0o -
40..-60°C (Pediastrum borianum, Phormidiumflaccidum).



TEPMOCTPECC U TEPMOHAPYLUEHUA
KNETOK PACTEHUN

TennoBon cTpecc — HeobblYHAs Harpyska,
Bbi3blBalOWAA B pPaCTEHUM XapaKTepHYHo
oOLLYI0 peakuumto:

LinTonnasama cHavyana otBe4yaeT ObICTpbIM
ycuneHnem metabonmama (peskoe ycureHue
AblXaHus)

Ecnn TemnepaTypa nepexoguTt KpUTUYECKYIO
TOYKY,  KMNEeTOYHble  CTPYKTypbl  MOryT
noBpexgarbCcs, W npotonnact ObICTpO
OTMUpPAET.

K TemnepaTtype O4eHb 4yBCTBUTENbHLI
cnabble CBA3M MaKpOMONeKys (CTPYKTypbl
bernka, HaOMOMNeKyrnspHble CBA3WM €ero B

mMemOpaHax, CTPYKTYpa HYKNENHOBbIX
KNCNOT).

PasnunyHblie XU3HEHHble NPOLIECCHI paCcTeEHUN
Heo4NHaKOBO YYBCTBUTENbHbI K

HeonTUManbHOW TeMnepaType.

Cucumis sativus

Hencremne xonona, +2°C

JIBMXEHME UMTOIUIAIMEL

doTocHHTE

DayopecucHuUmMa
XIOPOILIACTOB

Crpyxrypa xnopomnacros | B2z

Irasmonna

[MpuxuineHHoe

OKpalIWBaHKe

Campanula persicifolia

JBMXKCHHE LUMTOMIaIMB

DorocuHTes

Dayopecuenums

Xoponiacros

Juixaune

IMaazmonus

[MpuxusneHnoe

LOKPAIIMBAHME

[ Hopwma 2

Hapywienue Brinancuue

QyHKumH = GyHKUMKH




OENCTBUE HA PACTEHUA HU3KUX TEMNEPATYP

Pasnuuator gencteme xonoga  (HM3KOW

(oTpuuatenbHbIX TeMneparyp).
Xosnod

NOMNOXWUTENbHOM TemnepaTypbl) U MOpO3a

0 TOpMO3UT OCHOBHbIE hM3Monornyeckme npouecchl (PoToCUHTE3, TpaHCcnMpaLuo, BoA0OOMEH

nT.0o.),

0 cHwmxaet QHEepPreTn4eckyro Gd)(beKTI/IBHOCTb OblXaHNA

[ nameHsiet beHKLI,I/IOHaJ'IbHyI-O dKTUBHOCTb MeM6paH

0 nuctbs TEePAKT TYprop n MEHAKT OKPaCKy U3-3a pa3pyLueHUs xnopocbvmna
0 pe3KO BO3pacTaeT KormMm4eCcTtBO 3HAONEHHbIX TOKCUKaHTOB

Mopos3
[ paspblB cocynoB
[ obes3BoxmBaHue, NnbaoobpasoBaHue,

[0 noBbILLEHHbIE KNCNOTHOCTb U KOHUEHTpauunsd

KINeTO4YHOro coka

[0 pesopraHnsaymsa obmeHa 6enkos u
HYKNENHOBbIX KMCNOT

0 HapyLleHne NpoHnLaeMocTn MembpaH u
NpekpalleHneM Toka aCCUMUNSTOB.

[0 HakonneHue a00B

0 HapylLueHune CTPpYKTypbl MEMOpaH 1
LMTOMNNAa3Mbil.

Buexneroynoe o6pasoBaHmue s

—
: | Mexanmnueckui OCMOTHYCCKHIH
OGe3poxupanme cipece crpece
J

Henarypaums memOGpanHuix HMamenenne szaumoncicramn
Genxon Junua / Genkon
| J

HMnaxrusauma xanmuesoro Pasobuienue
e 2 o e
H CAXapHOro Hacocon dochopuruporatna
[}

]
Maccunnas yreuxa K u caxapos u3 xierxu |
|
J
1

. 1 [} % I
Hudmns- Moreps 3amena Ca’ Habyxanwe Hapywieyns
TPAUMA TYpropa B MemGpane UMTOITAIME B MHTOXOHIPHAX
TKAHM mla K H XA0PONAACTAX
Hexearxa Paspywexme
KHCAopoaa MeMGpanHoON
I CHCTEMBL
|
Fubeny xnerxu
Puc. 7.17. Cxema noBpexIeHHit KICTKH, BBIIBAHHLIX BHEKJICTOMHBIM

JnnoobpasosanueM i orransanuem (o Jx. I, Manty, 1. X. JIn, 1983)




®OPMOOBPA3YIOLWEE OEUCTBUE XONOOA

Mopdonoro-aHaToMmMyeckme npu3Haku, CBOMCTBEHHbLIE apPKTUYECKUM W anbMUNCKUM Buaam
(KaprIMKOBOCTb, MENKONMMCTHOCTb, NOAYLKOBUAHOCTb, CTITAHMKOBOCTb M Ap.), CnocobCcTByHOT
nepeHeceHnto pesknx konebaHum Temneparyp.

Kapnukoeocmb

Hanpumep usbi: nonspHass — Salix polaris, apkmudyeckass — S. arctica, mpaesiHas — S. herbacea). Omu
pacmeHusi 4acmo umerom ebicomy He 60siee HEeCKOIbKUX CaHmumMempos, COMUXeHHbIe MeEXOO0y3/lus,
Merikue nucmbs. Pocm 8 mosiwuHy ux 20Xe He3HadumerieH (Harpumep, y MoxxeeesibHuUka — Juniperus
mornuwuHou 8 cm 6bir10 HacdumaHo 544 200UYHbIX KObUa).

BbicoTa KapJIMKOBbIX paCTeHMIZ 4aCTO COOTBETCTBYET rny6|/|He CHEXHOIo NOKpOoBa.
KapﬂMKOBOCTb TakKXe perynmpyetcda TOpMOXXEeHUEM CbOTOCVIHTGSa, ©eaHOCTbIO MNOYB.

Cmenrowuecsi hopmMbi

Pe3yanaT nepexona K ropu3oHTasibHOMY POCTY.
y coceH (kegpoBbl cTnaHMk — Pinus pumila), MOXKeBENbHUKOB, PSOWHbI U ap.

BeTBK HE nogHMMaIOTCS BbILLE CHEXHOIO MOKpOBa, NHorga 3T1o pe3dysibtat OTMUPaHUA CTBOJIAa
N pa3pactaHnAa HUXHUX BETBEN UNKU POCT nexauwlero gepesa C yKopeHumBwnMMCcA BO MHOIMMX
MecCTaXx CTBOJIOM.

lModywkoeudHble ¢hopMbi
OGpa3syloTca B pesynbrate YCUNEHHOrO BETBMEHMS M 3aMedsIeHHOro pocTta noberos.
Bnarogapsi KOMNaKTHOCTM YCNELHO NPOTUBOCTOST XONOAHLIM BETPaM.



CTUMYJINPYIOLLEE BO3OENCTBUE HA PACTEHUA HU3KNX TEMNEPATYP

Xornopn okasblBaeT CTUMYynupytollee BrnsaHMe Ha pasBuUTne pacTteHumn, nepexon nx K pocTty n
penpoayKunu:

0 wHMUMMpyeT Ce30HHble WU3MEHEHUSA YIbTPaCTPYKTYPbl KMETOK annkasibHOM MepucTembl
noyek

0 ycrnosue pasButma yxxe cpopMmnpoBaHHbIX MHOTOMETHNX OPraHoB.

0 nyckoBown chakTop 0bHOBNEHNS DOTOCMHTETUYECKOrO annapara.

[ oceHHee noxonogaHwe CTUMYNUPYET AeneHne XnoponnacToB

[ nepexon K LBETEHMIO Y HEKOTOPbLIX BUOOB

0 cTpatudukauma cemsH

OEUCTBUE HA PACTEHUSA BbICOKMX TEMMNEPATYP

Peakuusi pacTeHuin Ha BbICOKYKD TeMmrepaTtypy TECHO CBsfi3aHa C COCTOSHUEM UX
06BOAHEHHOCTU U BKNOYAET UBMEHEHNE ODMEHHbLIX MPOLIECCOB.

[0 BoaHbIN oedonunt

0 rmbenb n3-3a nospexgeHna membpaH, MHaKTUBauuu 1 geHatypaunm 6enkos

0 nageHne akTUBHOCTM BMOCKMHTE3A N YCUNEHME rMaponnaa

0 BUTaMWHbI, aMUHOKUCMOTbI, TOPMOHbI ObICTPO paspyLllalTca UNM He obpasyTcs B
HY>KHOM KOnmnyecTtBe

0 HapylwweHue banaHca acCUMUNALMN U YCUTTEHUE OblIXaHUS NPU CHMXKEHNN (DOTOCUHTE3A

BonbLUNMHCTBO pacTeHun noBpexgaercd Temnepartypamm HemHoro Boiwwe 30 °C,

PacTeHns nony4atoT TEeNnoBble NOBPEXAEHUS U Npu noxapax. Kpome obOblYHbIX OXOroB,
OFOHb MOXET 3aTPOHYTb KOPHEBYIO LLUEWKY M Bbl3BaTb OTMUPaHME MOBEPXHOCTHbLIX KOPHEN
n3-3a neperpesa no4yBbl.




TEPMOCTOUKOCTb PACTEHUN

TepMOCTOMKOCTb - CNOCOBHOCTb OpraHM3amMa MNepeHOoCUTb Xapy wunu xonog 6e3 HeobpaTumMoro
NoBpPeXOeHNS.

CocTtaBnstoLiue:

1. ebIHOcnueocmb (MM TOMEPAHTHOCTb) —  CMOCOOHOCTb  UMTONMasMbl  NEPEHOCUTb
9KCTpemarbHble TeMnepaTypbl B CUIY COBCTBEHHbLIX (PU3NKO-XUMUYECKNX CBONCTB.

2. uzbe2aHue — KOMMIIEKC UMEIOLLMXCS Y pacTEHNSA 3aLMTHBIX NPUCNOCOBNEHUIA, KOTOPbIE CHMXAKOT
BpeaHoe nencrteue dpaktopa, 3amMeasigaioT UM NnpeaoTepallaoT pa3sBuTme noBpexaeHun.

PacmeHusi ¢ paseumbiMu MexaHuU3Mamu u3bezaHusi nepezpeesa unu xonoda 0bbIYHO MEHEee 8bIHOCIUBLI K
MOPO3Yy U Xape o cpasHeHUo ¢ sudamMu, He UMerWUuMU 3mux rpucrocobrieHud.

TepMOCTOMKOCTb W3MEHSIETCA B OHTOreHese. [1popoCTKM M BeceHHue nobern He CnocoOHbI
3aKanmeaTbCHA U NMOTOMY YYBCTBUTESbHbI K HEONTMMAalbHbIM TeMnepaTypam.

[AnutenbHOe N peryndpHoe Bo3gencTBue HebnaronpuATHbIX TEMNepaTyp PacTEHUs BblOepXuBatoT
TOMNbKO TOrga, Korga K HUM yCToM4yMBa cama uutonsiasma. JTO CBS3aHO C CMHTe30M Oenka n psaga
NPOTEKTOPHbIX BELLECTB U 00YCNOBNEHO rEHETUYECKMN.

Ona MHOrMX XOfio4OCTOMKUX OpraHM3MOB XapakTepHa apgantauua (oTocuHTe3a K  HU3KUM
Temnepatypam: W3MEHeHuMe JIUNUOHOro cocTaBa XJoporsiactoB U POCT TEPMOYCTOUYMBOCTHU
depmMeHTOB. YcuneHme poTocuHTEe3a CrnocobCTBYET CUHTESY 3aLlMTHBIX BELLECTB.

Ha opraHMsmMeHHOM YpOBHE 3alinTa MNpPOABNAETCA B OMNageHUn WM HegopasButun  psga
NnJ0403MNEMEHTOB U B YCKOPEHHOM CTapeHUU HUXHUX NUCTLEB.

Ha nonynsaunoHHOM ypOBHe TepMo3aluuTa peannsyeTcs B BbXKMBAaeMOCTU ocoben ¢ boree LmpoKou
HOPMOW peakunn Ha aKCTpemMaribHbIn oakTop.

OpraHbl U TKaHW PpacTEHUN OTNIMYAKOTCS MO TEPMOCTONKOCTMW.

Y KYKYypy3bl U epeduxu om Xxornooda 6blcmpee ececo ommuparom cme6nu, Y puca - s7iuCmabA, y apaxuca — KOpHU
OuyeHb YyBCTBUTENbHA MepUCTEMA KOHYCa HapacTaHus, No3ToMy B0nbLLIOE 3Ha4YeHne NMMEET 3aluuTa
noyek. Cpean TkaHen Hanbornee ycTom4YnB Kamoun.

[10BONbLHO YyBCTBUTENbHbLI K XONO4Y M Xape NnoAa3eMHble opraHbl MHOMMX pacTeHWW; y OpeBeCHbIX
doopM peluaroLLiee 3Ha4YeHne And BbKMBAHNA UMEET YCTONYNBOCTL KOPHEBOW LLIENKM.




rPYMMbl PACTEHUN MO CTOUKOCTU K OXJNTAXXOEHUIO

Mepa yCTOVI‘-IMBOCTVI - JieTaJibHaA TemMnepartypa, npu KOTOpOFI norn6aeTt nosfioBUHa
B3ATbIX paCTEHMVI.

[pynnbl pacTeHuin B 3aBUCUMOCTM OT CTEMNEHU U XapaKTepa CTOMKOCTU K OXNaX4eHUI0:

Hexonodocmolikue (mennonobuebie) - cepbe3HO MOBPEXAAOTCH YXKe Npu Temneparypax
BblLLE TOYKM 3aMep3aHnst; NoOrmdatoT Npm NOMOXKMUTENBHLIX TemnepaTtypax Huke 10 °C.
godopocsiu mensbix 800, MHO2ue mporiudeckue u cybmpornudeckue aulbl, 8 M.4. KyrlbmypHble pacmeHus
— 8bIX00UbI U3 MPOMUKO8: pUC, X/10N4amHukK, ¢gpacorsib, apbys, ObIHS, 02ypubl.

Xonodocmolikue, HO HEMOPO30CTONKNE (yMepeHHO mensositobuenie) pacteHnsa nornbdaroTt
npu obpasoBaHMM B TKaHAX Nbaa. [loBpexaarTcs, HO He nornbatoT Npu KpaTKoBPEMEHHbIX
nerkux 3amoposkax (oo -3°), U MNOHWXEeHMe TemnepaTtypbl Hwke 5° nepeHocaT 6e3
3HAYUTESIbHbIX MOBPEXOEHUN.

momamel, Kapmocgpernb, 2pequxa, Kykypy3a u Op.; ar1y60Ko800Hble 8000pPOC/IU XOSIOOHbIX Mopeu U
HeKomopsble [pPecHO800HbIe 8U0Obl, pacmeHuUsi YMEPEeHHO mersbiX pauloHo8, pPsi0 MmPOMUYecKUx U
cybmpornuyeckux dpesecHbIX rnopoo.

Mopo3socmolikue (IbOoycmou4uebie) - B XOrogHOe BpeMSA roga NepeHocsT BHEKNETOYHOe
3amep3aHne Bodbl U CBSI3aHHOE C HUM obesBoxmBaHue. OHU BblOEPKMBAIOT 3aMOPO3KM [0
-8...-10°C.

KOHOIM/I5l, 20p4ula, 08€c, 20p0X, MOOCO/IHEYHUK, C8EKIIa, Karycma; HEKOMOopbIe HaeMHbIE U PeCcHO800HbIE
godopocsiu, 8000pPOC/IU MPUIUBHOU 30HbI, MHO20/IeMHUEe Ha3eMHble cocyoducmble pacmeHuUsi XOr00HbIX
obriacmeu u ece Mxu.



rPYMMbl PACTEHUN MO XXAPOCTOUKOCTHU

XKapoycTonumBoCTb XapaKTepusyloT MNEepPeHOCMMOCTbIO HEKOTOPbLIX TemnepaTtyp npu ux
nosy4yacoBOM BO34ENUCTBUMN.

Hexxapocmoldkue Bnabl nospexgatotrcsa yxe npu 30—40 °C.

godopocsiu U MoO8OOHkbIE rucmocmebernbHble pacmeHus, nuuwalHUKU 68 Habyxuwem cocmosiHuu U
607IbWUHCMBO HEXECMKOMUCMHbBIX COCYOUCMbIX pacmeHuu

XKapoebIHocnueble — 3yKapUoOTUYECKNE OPraHn3Mbl CONMHEYHbIX U CYXMX MECTOOBUTaHUMN,
Kak npaBuio, C BbICOKOW CMNOCOOHOCTbIO K 3akanueaHuio. OHW NepeHOoCAT nosiydacoBoe
HarpeBaHune no 50—60 °C.

anunuUMHbIe nuwatiHUKuU

Xapocmolukue — TepmodunbHble npokapunoTbl + umaHobaktepuun. Obnagatot
YCTONYNBBLIMW HYKITEMHOBBIMU KAUCNOTaMu 1 6enkamMmm; HEKOTOpblE NEPEHOCAT TemMnepaTypsl

>80 °C.



3AKANTUBAHUE PACTEHUN

3akanuBaHne — BpeMeHHaAaA afantaunda uuTorsiadmbl, ornpegendrad  Mepy ee
yCTOIZ‘—II/IBOCTI/I K nocneayrowmMm HA3KoTEMNEPATYPHbIM BO3OENCTBUAM

dopmupoeaHue MoOpo3ocmouKkocmu pacmeHuu

Mop0O30yCTONMYMBOCTL MOBLILWLAT PakTopbl, YBENMYMBAIOLWINE CMNOCOOHOCTb LMTONMasMbl He
TEPSATb XXN3HEHHbBIX CBONCTB Mpn 00€3BOXNBAHUN 1 MEXAHUYECKNX MOBPEXKAEHUSX.

Uem HMXKe TemnepaTtypbl 3akanumBaHud, TEM CUINIbHEE MOPO30CTOMKOCTb.

3Tanbl 3aKanMBaHUs pacTeHUMU

1 - Ha CBETY NPU HU3KMX NOSTOXKUTENBHBIX TEMNepaTypax,

obpasyromcs HeobxoOumble Orisi rnepecmpouku Kremku MaKkpoadpaudeckue coeOUHEHUs -
Kpuorpomekmopsb! (caxapa, besiku, HyKrneuHo8ble KUcriomsl, 1unudkl, 2eMuUessionossl u op.)
- cesi3bIgarom 800y, U MOPMO35m pPOCM Kpucmarisios fiboa.

2 - NPy MeaneHHOM OXINaXKAEHUM NMpu oTpuLaTENbHbIX TEMNeEpaTypax.

nod deucmeueM ompuyameribHbIX memrepamyp red obpasyemcs 8 MEXKIemHUKax.
3akaH4yueaemcs 3akarnueaHue rpu rpooosmKUMernbHOM 3aMopaxxueaHuu unu memrepamypax
om 10 0o 30 C u Huxe. lpu amom 3amep3wue opaaHbl He rnoaubarom rnpu memrepamypax
Huxe -40 °C u nocne ommaueaHuss ¢bomocuHmes u ObixaHue y HUX [10/THOCMbH
goccmaHaesiuearomcsi.

Tennoeas 3akasika u mersiogasi Hacmpouka pacmeHuu

Bogopocnu otnnyalotcs AMHAaMUYHOM TEMNSIOYCTOMYMBOCTLIO; MakCuMaribHa - B KOHLUE feTa.
NpeT oueHb BLICTPO, Ha3bIBAETCS mernsioeasi HaCmpoUuKa.

Y cocyaucTbiXx pacTeHuMM TennoycToOMYMBOCTb CTaburibHa, ecnu Temnepartypa 6nuska K
ONTUMYMY, HO MOBbILWAETCA MNPU KPATKOBPEMEHHOM [OEWCTBUN BbICOKMX TemnepaTyp
(mennoeas 3akaska).



5. Tepmonepuoansm n cpeHonorn4vyeckKkume
0COO0eHHOCTU gencTteuda TennoBoro dpakropa

TEPMOMNEPUOAOU3M

TepmonepuoansmMm - peakuusi pacTeHUM Ha CMEHY NOBbIWEHHbIX U MOHUXEHHbIX
Temnepartyp, Bbipa)kalowwasacs B U3BMEHeHUM NPoLLecCoB PoOCcTa U Pa3BUTUS.
UepenoBaHue BbICOKMX U HU3KUX TeMNepaTyp PeryrnupyeTt «BHYTPEHHME Yacbkl» pacTeHUN.
Uem OGnuke K nontocy, TeEM sipye BbipaXkeHa Tepmonepuoamnyeckasi npucrocobneHHoCTb
pacTteHuii, Tem borblune konebaHus TemnepaTyp CTAHOBATCS MOTPEOHOCTBLIO AN MHOIMX
BWOB.

TepmMonepmoansmMm CymoYHbIl N CE30HHbIL.

Tomambl b6bicmpee u rydwe ugsemym, 3aes3biearom boree KpyrHble 100bl, ecsiu OHeeHas
memnepamypa 26,5 cmeHssemcsi Ho4Hou okorio 17-20°C.

OmHocumenbHO HU3KUE HOYHblIe memrepamypbl ycKopsom pocm 60Ko8bix Mobeaos u KopHeeol
cucmemMbl momMamos, rnosbiwarom ypoxau KriybHel kapmogberssi

Ho: caxapHbili mpoOCMHUK U apaxuc Xxopowo pacmym 6e3 Cymo4yHO20 USMEHEHUST memrnepamypabi.

deHonornyeckme ocobeHHoOCcTH AencTBus TennoBoro dakropa

CMmeHa BpeMeH roaa Bbi3blBaeT Yy pacTeHUii 3aKOHOMEpHoe uYepenoBaHue MnepuoaoB
aKTUBHOIO (OYHKLIMOHNPOBAHUSA 1 MOKOSA (Aaxe B TPOMUKax).

PacTeHusi yMepeHHbIX LMPOT AN HOPMarnbHOro pPasBUTUS HYXOAOTCA B MOHMKEHHbIX
OCeHHUX Temnepartypax. [MpoaomKUTEeNbLHOCTb AEACTBUSA Xonoaa AoIMKHa ObiTh B cpegHeM
He MeHee Tpex MecsLeB, a Temrneparypa npu aTom He Bbile 3 — 5 °C.

BHyTpuce3oHHble KonebaHus TemnepaTtypbl MOryT pasbanaHcuMpoBaTb XOnd pPas3BUTUS
pacTeHun. Tak, YepegoBaHMe MOPO3OB U OTTENeNein MOXET CHATb MOPO30CTOMKOCTb.



OnutenbHOCTbL BereTalMOHHOro nepunoga u putmMm BeretTaumm

Ona pasButna pacteHun Oosblioe 3HadYeHMe WMeeT ANUTESNbHOCTb BereTaumoHHOro
nepuoga. [Ons yMepeHHbIX LMPOT BereTauuoHHbIM MepuoaoM OObIMHO CYMTaKT OTPE30oK
BPEMEHMU, Korga exeaHeBHble cpeaHne Temnepatypbl npesbiwatT 10°C.

HactynneHne nwobon dasbl pa3sBuTUA pacTeHMN CBSA3aHO C NepexonoM, Korga TemnepaTtypa

BO34yXa U Nno4Bbl HE OMNYCKAETCA perynapHO HMXKe onpeaeneHHoro 3Ha4yeHu4.
Lna 6onbwuHcmea OpesecHbIX Mopod memrepamypHbIl opo2 packpbi8aHUs MOYEK Haxooumcs 8
npedenax 5— 10 °C, a seceHHue riecHble 3ghemMepoudbl 3ausemarom rpu rpozpese rno4ysesl 0o 2 —6°C.

B ceBepHOM nonyLwiapun HacTynneHue y Buaa ogHon doeHodasbl Npu ABUXEHUN Ha ceBep B
cpefHeM 3anasgbiBaeT Ha 4 OHA Ha Kaxabiv rpagyc WnpoTsl (NpuMepHo Ha 111 Km).

Bo BTOpOM nNosioBuHe BereTtauuoHHOro nepuogda Ans HacTynneHuss doeHodas yxe bonee
BaXXHbl poTONEpnoa U Cymmbl TemnepaTtyp.

Ha ce30HHbIe U3BMEHEHNA paCcTEHUN BIUSAKOT N SHOOrEeHHbIE dakTopbl

6 mporiukaxy 6510HU coxpaHdaemcH niucmornadHocmab.

[MpooormkuTenbHOCTL (peHodas 3aBUCUT OT COBPEMEHHbLIX YCMOBUW npou3pactaHna wu
NPOUCXOXOEHNA pacTEHUN.

PeHOPUTMOTUN - LMKIT CE30HHOro pasBUTUK, T.€. CPOKM Hadarma W KOHUa Beretauuu,
ANNTENbHOCTb BereTauuoHHOro rnepuogda, MePUOANYHOCTb pPasBUTUSA JIUCTbEB, 3UMHee
COCTOSIHME, BPEMSI LIBETEHUS.

B pasHbIx panoHax oguH BUO MOXET UMETb pasHbli PEHOPUTMOTUIN.

(] 3anaOHoeeponeL70Kux Jiecax ACMeHHUK I'IaX}/LIUlj Ge‘-IHO3e!'IeHbIL7, ae GOCITIO‘-IHOGG,OOI'IGCICKUX 0y6paeax
— B8€ECEeHHe-JIemHe-OCeHHe3esIeHble.



