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BBEJEHHKE

BOMpo¢ MOpPOSOYCTOHYMBOCTM I[JATPYCOBHX pacTeHdii ABIfA-
eTCH OJHMM U8 BaxHeimux [JA COBETCRUX Cy0TpONMKOB, T&R
Kax 0opbGa C ryOuTeNbHHM J@iCTBMeM MOpPOS& MMEeT pemanuee
S8HaYeHUe B jJeje pasBATHA LMTPYyCOBOrO XOBMAMCTBA BIAKHHX
cyGrpom4roR ['pysuu,

jiccrenoBaHud [0 MOpPOS0YCTOHUYMBOCTM CyOT pomMYeCKHX
pacrenuit OHIM HayaTH BO BJIaxHHX CyOTpomuEax CoBeTCKOro
Consa B 1928-192¢9 rouex.

B mponecce 9TMUX KCCAeNOBaHM il OHAs& OnpejeleHa CpPaBHE-
TeJbHasA MOPOSOyCTOHUMBOCTh pasiUWYHHX BHLOB LUTpPYyCOBHX,
BHABAGH& CHOOCOOHOCTH MX K SaKalWBaHWL, B Oporecce KOTOpoO-
ro ¥OpoBOyCTOHUMBOCTL HOBHEANACH; WBYYEHH OCHOBHHE BHEH-
HUe W BHYTpeHHME DParTOpH, CIOCOGCTBylmWe yCHEWHOMYy MHpoO-
XOXAeHdl Opolecca saKalupBaHMs. liccaenoBaguch QuUsKOIONM-
Yecrue, OuoxiMmMMuecKHe ¥ OOCEEeOMONOrdMYecKUe MBSMEHEHWA HOJ
BAMAHMEM pasJMYHHX yCHOBWM npoMspacTaHWs W Jp.

Ha ocHOBaHMM OTMX paldorT OHIM HpPeLIOKeHH HEeKOTIopHe
ApaRTHYeCKHe [IyTH OOBHMEHMS MOpPOBOCTOMUKOCTM LMTpPyCOBHX
AyreM MpUMEHeHUs MAHepPAaIbHOrO yLOOpeHUs M perydupoBaHUA
BOJLHOIO pexuMa, BHpaWUBAHWSA CEAHIEB B Oolee CypPOBHX KM=
MATHYECKHX YCHOBHAX M T.J.

Hacrosamada padoTa ABIACTCH NpAMHM [PONLONXKECHHEM W
yrayGiaenneM 9TUX MCCHAENOBaHMII MyTeM UByYeHHA BHYTPEHHUX



-2 -

OpUYMH rudead ¥ yCTOAUYMBOCTM TKaHEH IUTDPYyCOBHX pacTeHuu
0oj BAMsAHMEM OTpUIATeNbHHX MNOHMXGHWM TeMiepaTypH.

{jeasc Hamefl paCoTH ABAAETCA yCTAHOBACHWE NPUYMHHOK
SABMCHMOCTY XapaKTepa OTMADaHMA KAETKM IATPYCOBHX M Has
Opy EKpUTHYECKUX MOHMXEHMSX TeMdeparypH, a Takxe BHACHe-
HAEe yCHOBMii ¥ COOCOOHOCTH RIETOK K BOCCTBHORBIEHMO HOp-
MalbHEX QyHRIMA OpM OTTaWBaHWM.

[IpgEMMaZ BO BHMMaHHe BHELECKasaHHO®, MH (PECTyNMAH K
MaydeHu Oponecca AsR000pasoBaHud C LeAbD BHABAGHMS HpU-
YMH rubexd KAeTOK TKaHe/ JUMOHA M 4Yas 0T HeliCTBUA OTpULE-
TeNbHHX TeMOeparyp. lisydeHue 3TOro HOporecca MOBBOAHT [MO-
HATh, & BCJEe] s8a TeM omnpeneaurh Gojxee oppeKTuBHHE MNYTH,
HO8BOJSOEME yOpaBAATb ®TUM [POLECCOM C Ijedbld HOBHUCHMAH
¥OPOBOYCTORYMBOCTM LUTPYCOBHX PacTeHMi.
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'aiABA 1

OB30P JMIEPATYPH

1. MOpPOBSOCTOKOCTh CyOTpPONMYECKHX pacTeHuil

['zaspEM parrPopoM, OrpaHMYMBAKEMM OpejAeNH pacapocipa-=
HEeHMf IeHHHX TeXHMYeCKMX, WIOHOBHX, JACKapCTBEHHHX ¥ ApyrHX
PACTEeH M, ABIAETCA SMMHEE MOHWAGHHE TeMaepaTypH.

Cpeid BCeXx EKyAbTHBMpPyeMHX B Céae&tcmn CoKkse j[peBeCHHX
pacTeHH BaUMEHbHEeil MOpOBOyCTOHYMBOCTBL OTJUYaKTCs CydTpo-
OuYecrue pacTeHus.

B nepsHe I'ONH pPasBUIMA CyOTpONMYECKOe XO0SAM#CTBO Hamel
CTpaHH He MOIJO pasBUBaThCA 0es SHAHHA MOPOSOCTOMROCTH
apenAonaraeMsEx K pasMHOXEHMD CYOTpOMMYECKRHX pacrexui,

M.M,lodYonampuay (1931) nyreM OpAMOro BSaMOpaxyBaHus
YailHoro pacTeHus B XOI0JMIAbHHX KaMepax yCTaHOBMIA TeMOepa=-
TYypH rUGeaM Yaiisoro pacTeHMs pasHHEX pasHOBuUAHOCTEd 4 momy-
AAnuiA. CpaBHMTEAbHO YCTOHUMBHME OKasaluCh RKHTAaliCKue OoOyid-
muu ( moruGanr npe -14°, -16?). Haumenee ycroiuuBHe UELMiiC-
Rue momynsnuu (J@soxuan) cuibHO cTpanawr yxe apu -12°,

B mepBHX padorax C YaillHHMA DACTEeHMAMA BIAXHHX CyOT po-
OuxoB ['pysus OBIO yCTaHOBAEHO, 4YTO CyOTpOOMYeCKAe pacTeHud,
Kak ¥ Jpyrue JpeBecHHe pacTeHWs, CHOCOOHH K SaRaluBaHUD
(lovosawpmwin, 1937), YTO OHM OPOXOJAT BaKalky B OCEHHE-3MM-
HHiA Oepuoll ¥ MOI'yT B XOpOmMX YCHOBHAX BaKalMBaHWf [HOBHCHUTb
CBOK MOpDOBOCTOMKOCTB. [|O 8TOr0 BpeMeHW B JMTeparype OHiIK
yRasamus, 4YTO CyO0TponMuYeCKde PACTEHWA He CNOCOOHH K sarali-
BaHND ( , 1908) .
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[lo usyuernur MoposocTofiroctTu uafiHoro pacrenus B Hayuno-
HCCIenoBaTENbCROM MHCTUTYTE Uad M CYOGTpPONUYECKUX KYABTYD
npomenaHa Goakllas padoTa: MOI pyKoBOICTBOM aranemMuxa H.E.
bBaxranse OuhJM COSHAHH, BAepBHe B MCTOpPWUM YallHO# RyABTYpPH,
OTeUeCTBEeHHHE COpTA 4Yafd NyTeM CeleKUWd B COOTBETCTBUM C
RAUMATHYECRUMN W MOYBEHHHMHN YCAOBUAMU BCEX SOH ero pacnpo-
¢cTpaHeHus B Haweli crpaHe. Ho paGoTa M0 MOBHUEEHWO MOPOSO-
CTO#KOCTH pacTeHus uad npomoixaercda.l sToMy oOAsHBaeT HO-
CTOSIHHOE pacililipeHue apeaia paclpOCTPaHeHUWA CYOTponwuYecCKux
pacTeHuit, NMponsuxeHue B CoJee CeBepHHe pallOHH CTpaHH.

Bce crpans mnpeBHeidl KyABTYpH UMTPYCOBHX 0GNazaoT ropas-
Io Gojee TenjnM KRAMMATOM, YeM OCHOBHHE pailoHH COBpeMEeHHOro
NpOUSBONCTBA UUTPYCOBHX. KiaumaT ®®¥0ifi 80HH BHAYNTENLHO CYpoO-
Bee OUONOrUYECKOro ONTHUMyMa NJAA BCeX BHUIOB LUUTDYCOBHX, UTO
BHpaXaeTCd B MNepUONMYeCKUX MOBpeXNeHMAX MX OTpHUATENbHHMH
TeMlIepaTypaMy ¥ HeCNoCOGHOCTH B OTUX YCHOBUAX COXPAHATE
CBOE CylieCcTBOBaHMEe 6e3 MOCTOAHHON paGoTH 4YelOBeKa.

CempemeHHAA CeBepHAA I'pAHMOA MPOMHUJEHHO! KYyAbTYpH
UUTPYCOBHX MMOUTH BCOOY OfpelelNfeTCd CHAO# M YacTOTO# SUMHHX
a0COMDTHHX MUHMMYMOB M TOJLKO B HEKOTODHX CiyuyagX oCHUM He-
NOCTATKOM Temjia WAM CAMIROM HHUSKOK TeMmepaTypoli CesoHa CO3-
peBaHuA MAONOB.

HenmpouHOCTH BUMHEro0 MOKOH y pAaSANMYHHX BUHOB LUTpPYyCO-
BHX BHpaxeHa [MO-pPASHOMY,d CTeneHbh MOpPOSOCTOWKOCTH BTHUX
pacTeHuii OTYeTAMBO CBAsaHa ¢ ©oTuUM cCBoficrBoM, HauGoabuywo
CRIOHHOCTh K KPYMJIOrOoIMYHOMY pPOCTY U8 BCEeX LMTPYCOBHX HMMEDT
UUTPOH, NAlM, AuMPH., OHM Xe ABJIALTCA Haubodee YYBCTBUTENb-

HHMU K MOpOS8Y.
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[lpy ycTanoBAeHWYM EPUTHYECKUX TeMmeparyp LAs pasiaud-
HHX BUJOB LWTDYCOBHX H&HO y4YeCThb, 4Yr0 BTM TeMiIeparyps Mo-
I'yr CHIbHO MEHATBCH B SABMCHMOCTH OT QHSHOIOrMYECKOI'0 CO-
CTOAHMA pacreHuil, ompenelseMoro OpelNiuecTBYONUMA YCIOBHEAMMA
OOroAH, ArpoTexXHWYECKRMMM ¥ MHOTMMM ApyruMd parropamm, Eciu
MOoposau npepuecTByeT Cojee WAM MEHee yCToluupBas XononHas
norona ¥ pacTeHuWdA NpeRpaTUam pocT, TO yCTOUYMBOCTL K MO-
posy sHaUMTENbHO MOBHWAGTCH.

lispecTHO, YTO0 80HA BHNAKHEX CyOTpPOMUKOB COBETCKOI'O
Copsa ABNAETCA OHHO/ WB CeaMHX CYPOBHX M MOpPO30OMACHHX
Cpeny APyrux paiioHOB LUTPYCOBOIO CAJOBOJCTBa BEMHOro mapa,
[losToMy nuTPycOoBHe, M B MePBYyO OYepeih AWMO, HacTo CTpa-
HapT 0T MOpOSOB, TepsHa ypoxail ciaeiyomero rons, MHoOrza Ha
HeCROABKO JNeT Opexpamasd WMIOLOHOWEHHUe, & B OTAeAbHEE IOAH,
RaR sumMa 1949-1950 u 1063-1964 rr., 0T CypOBHX MOPOSOB Y
OUTPYCOBHX MOrMO&eT BCHA HaseMHAs 4YacTh. B mMecrax Oomee
MOPOBOOMNACHHX OHHM MOIM0apT NOJHOCTHIO,

[logrorosra LUTPYCOBHX K SHMe SBIAETCA OLHMUM HS Bagk-
He /WX yCHOBMIlI B pneae Cnaromoiydnod mepesMMOBKM BTHUX pa-
CTeHNil.

lo I'.B.Hapapas (1952), Aus TOro, YTOOH LUTDyCcOBHe
apuodpenn Ccnoco0HOCTH BHHGCHTEL [ €iCTBMe MOposa, HeoOxomu-
MO OpOBejeHME pAJla arporexHWYeCKMX MeponpuATMil, TaRMX Kal
CBOEBpeMeHHOE BHeCeHWe OpPraHMYecCKMX U MUHepalbHHX yuolpe-
HEil, ofecrnevyeHWe HacazJeEMi BOJOi BO BpeMsa sacyxud, B KOH~-
e aprycTa CIIOWHOA HOCEeB OCEHHe-8UMHHX CHJepaT OB, OpoBeE-
JeHue OopbOH MNpOTMB BpenuTeNeid W ConesHel W mpouee. Qreyr-
CTBHe WIM HeCBOeBpeMEeHHOe HOpOoBejeHMe xXoTsa Ol ONHOrO uS
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®TUX MEepoNnpuATHUi HapyuaeT HOpMaJbHOe MpOXOoXneHue Pas pas-
BUTHA ¥ BHSHBaeT HeXeXaTeNBbHYD SATAXRY poCTa B [NpensuMHR}
nepuon. Heroropsie aBTOPH MPUYMHON HApDYleHNd HODMANbHOTr'O
pexuMa BereTalun QUTPYCOBHX pacTeHM#l CUMTADT HENOCTATOK
BAAru, Sacyxy, XoJAQIHYO MOSIHOK BeCHY, OCHIbBHOE MIAOIOHOmE-
Hue, TeMAyo u CyXyo oceHb u np. (Mopos,1939; Tymanos,1554).

MHOrWe aBTODH YKaSHBALT HA HPAMYD SaBUCHMOCTH uopoaoQ
yerofiumBoCTH UUTPYCOBHX OT XapakTepa JNeTHero pocra W ero
pacnpenenenua B nepuon msererauuu (Movoxawsunm, 1939,1940,
1948,1949,1951; lBanos,1939,1945; Mopos,1538; Hanapan,
1952; Tywanom,1954; Cynarkanse,1954,1957,1963,1967; 'ycesa,
1964, u =np.).

OCHOBHHMHU MpUEMaMu peryJiXpOBAHUA pOCTa B TeUeHUe BCe-
ro nepuona BereTaUUy ABIADTCA WSMEHEHHE DeRMMA MMOYBEHHOIO
MUTaHWA , PeryAiMpoOBaHWe peXuMa BJIArM ¥ TeMOepaTypd MOUBH,

PoronepuonusM, CBeT U Ipyrue.

M.M.Touonawsunu (1940,1948,1949) , nsyuan BiuAHUe Opra-
HHYECKOro ynoOpeHus HA MOpDOSOCTOHKOCTL JUMOHE ¥ aneibCHHA,
nokasana, UTO MNpUMEeHEHWEM OpraHMYECKOro yNOOpeHHs YCKOpA-
eTcA nepBHi W BTOpofl poCcT u ocmadnfeTcA TpeTuil u 4YeTBepTHH
pocT, pacTeHme dpasnnrenbno paHo MepeXOXUT B Mepuo)N MOKoA,
M TeM CaMHM COSIJALTCH YCAOBMA MIA 3arRaJKky. Tarkue XEe pesydb-
TaTH MOBHUEHAA MOpPOSOCTONKOCTH LUTPYCOBHX MyTeM BHECEH..A
OpraHuueCKuX ynoOpeHH® B OTHOWEHUM MAHIADUHA GHJIM NOJXYYEHH
Furucepus (1946) . Ha nosHueHMe MOpPOSOCTORKOCTH LHWTPYCOBHX
nyrTeM BHeCeHUA DasAWYHHX PopM ynoGpeHu#t yrasHBaoT u ApYyrue
apropu ( Cemaxun, Mopos, Acamkmu, 1987, Cemarur u Mopos,
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1940; Jlemerpanse, 1940; bBysmua, 1957, u Ap.).

F'yrues (1940,1940) caemuaibHOil 00paCoTHOA HOYBH A0-
uicA WBMEHeHMH PHTMa pOCcTa ¥ yBeIWUYEHMN: MOPOSOYCTOH4YMBO-
CTH AWMOHA.

LONbEOe BIMAHME HA MOPOSOYCTOAUMBOCTH LMY pyCOBHX
nMeeT BIaxXHOCTbh M Teuieparypa MOUBH, YCTAHOBIGHO, YTO M3~
OHTOK BRaru B [N0Yse B OCEeHHe-3MMAee BpeMd CHUEAET MOpOs0O-
yeToidyupocTh 1MEpycoBux (Cabporepos u Hapgapasa, 1936; Haga-
pas, 1938,1048, 1952; Hemaep, 1936; Jiedcme, 1936,1948;
iipagoB, 1940; lovonamBumgi, 1940,1948, oabropi, 1949; Ma-
puMansiH, 1946, 4 Ap.).

Ha zusHeneATeIbHOCTh LQUTPyCOBHX J0NbNO€ BIMAHKE OHE-
8HBAET HAMHA HHA. ORAsAI0CH, YI 0 KOPOTHRUM LCHP BHBHB&ET
(ApeKpameHHMe POCTAE U HacTymIeHHe HOROA. (CHoAbBYs YyBCTBH-
TQIBHOCTD IMTPYCOBHX pacTeHMil ¥ nAMHe JHA, HEROTOpHe uCCHe-
JloBaTeal MeronoM DPOTOMepUONMUYECROro BOSIHEHCTBUSA HpPOBEAHM
UCCl e[ OBaHWs OO peryJauposaHuip pocTa LMTPYCOBHX C Heabb Oe-
peBoja UxX B COCToOsHMe NoroA (MomxoB, 10934,1936; BaHOB,
1940; Camumrun u Jussangp, 1951; Cymaranse, 1963; BOpOBEKOB
¥ CrageBcrad, 1958; [lavynsa, i1959; Bacmibes, 1956). B pa-
ocrax ®TWX aBTOpPOB, Ije OHJAa ApuMeHesa JIWHA JBEA 8-10 uva-
COB, BO BCeX CIyvYadx HalaQuaeTcs OpPUOCTAHOBRa poCTA U Hepe-
X0J, pacTeRMs B COCTOsHUEe HOKOsdA, [0 HaOJAKLEeHWAM HEKOTOPHX
aBTOpPOB, yKyTaHHHEe TeMHEHMd NOKDHWRaMd pacTeHEs CT pay il
OT MODOSOP CHIbHEe, YeM OrKparHe. Tar, B ONHTAX 30pHHA,
OjjH& MONOBMHA MaHJADMHOB YKyTHB&IACh CEHOM U Mynbued, Apy-
rasg ocrapagach OTHKPHIOA. BeCHOX N0 OTEPHINM BaRyTaHHOH HO-
NOBAHH Ha4YajdcsA MacCOBHii aucTonan (3opun, 1934,1935).
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JUMOE 0C000 YUyBCTBUTENbHO® DPACTEHME K RIUMATUYECHAM
4 NOYBSHHHM yIOBUSM, HO BCE Xe OCHOBHEHM HEJOCTATKOM ero,
Kag cy0TpomMYeCKOro pacremus, fABAAETCA ero cialdad MOposo-
CTOUROCTD.

B.ll. Anercees (1955) MicanrbHHM TeMIeParypHHM pPexuMOM
s yCOemMHOrO MPOXOXIEHUA IpOIecca saRaliBaHis AAMOEHA &
o1 puLaT elbHEN TeMOepaTypaM CUUTeeT HOCTeNeHH0e M yCToidu-
BOe CHuUXGHHE TeMHepaTypH 84 1-2 MeCsla N0 HaCTyuleHus Rpu-
THYECRUX TemmepaTyp: yCrolunBHE HMBKAE TeuieparypH He BHUEe
+6%, +9° noamBn jepkaThes MO MeHbmEll Mepe B TeueHWe 2-3 He-
Jeiib JO HacTymMIeHuWs RPUTHYeCKUX TeMieparyp. [Io MHeHUD aBTO-
pa, 9T0T TeMOepaTypHul PexXHM MaI0 8pjeKTUBeH, @CAM BO BpeMA
BereTanuy JLJAA pPaACTeHWs He COsSJakTcd ONTUMANBHHE yCI OBMA TeM-
nepar ypH, BISEHOCTH [OUBH M BO3JAYXa ¥ MATAHKMSE jepesa. OpHa-
KO, Jaxe Opd TaroM MicalbHOM yCHIOBMM SaKalupaHus, y nepe-
Bb@B JIMMOEZ He MNOBHH&ETCH YCTOUWBOCTD X MOpOsy Goxee ueM
no 7°, -8°, npu Gomee mM9KMX Temmeparypax MMMOEH B TOA WM
WHO/ CTeNeHH oGMepsalr, a Upud Temmeparypax -9°, -10° smmep-
82T N0 MeCTA [PUBUBRM.

B mocneiHMe roib OwiM OiNyOJAKMKOBaHH pacorTh M.M.[ouo~
naieund u T.H.JleMerpanse (1964, 1968) u lovojawBnnm, Ajenu-
Bunu u [xamu (1967) 0 MOBHUCGHHM MOPOSOCTOUKOCTM JNMMOHE Oy~
TeM USMEeHeEHMH ero OUONOrWYeCRAX CBOMCTE BHpamuBaHWeM CedH-
1léB B OOQuee CypCBHX METEOpONOrMYeCKMX YyCHOBMAX ROHTHHCHTARbL-
HOTO RamuMara TouaucH.

[loMmuo nmemoro pAxa HCCHEAO0BEHMIA pasAMYHHX pusuoIOrd-
YeCKUX, PUSHRO-XMUMHYECRHX ¥ OOKECHOAOIWYEeCHHX CBOMCTB HON-
OfHr HHX pacTeHW, 9TH OOHTH COMPOBORNANMCh ¥ MUKPOCKOMAYE-
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CRUMH MCCICJOBaHWAMA RAETOK W TKaHeli saMvopaxupaeMuHX B xado-
paTopHl HCKYCCTBEHIOrO KAMMATE OpW PasNUYHHEX OTPHIar €/lbHHX
TeMieparypax. He ocraHamIuBafch MOApoOOHO Ha peayabrarax
9TUX ONHTOB, YRaxeM TOAbEO, 4YTO HOBPexJeHMA KIETOK AMMOHOB,
BHpamEeHHHX B YCnOBWAX BiIaxHHX CyOTpomurop (AHaceyiam), Hadd-
manoch yxe opu -3°C. Hierru CesHUeR NuUMOHA, BHPOCHEE B YCHO=
BUAX KROHTHHEHTaNbHOrQ kaduara ( TOumwcu) Opy MOpoOse B 8%
He MOoBpexjalucCh.

3amopaEuBaEEe Opu -0°C B TeUeHWe & YACOB y pacTeHMi
BO BAAEHHX CyOTpONMKAX BHBHBAET yXe HApPyUeHWEe ENSHEHHO Bax-
HHX PyHERIMI AMCTheE M B OOIbUMHCTBE CAy4YeeB UX rudegs, Tra-
HM Xe JUMOHOB, PHpaANEHHHX B yYCIOBNAX TOuAucCH, BH]EpRMBATH
®TH MODOSH MOYTH 0es NoBpexIjeHui. JlalbHeduee NOHEUXSHHE TeM-
meparyps saMopasupauua 10 -?°C BmeuBamzo rudens XKieroX au-
CTheB KAK y AHACeyIbCRUX, TaK ¥ y TOMIMCCRUX CesAHIeB JAUMOHA,
o974 paGoTH BOEepBHE HORAsakil XapaRTep NOBpexjeHMi COoJepEMMO-
ro RAETKHM AUCTa AMMOHA [PV pasANUHHEX TeMOepaTypax saMopaxy-
BaHuA. OnnaKo B UX sajavyy HE BXOLWIC OpPOCHASNUTH [OL MUKpDQ=
CROMOM Ba [POHECCOM O0pasOBaHWA N5Ja W NOBPEexIeHHs RIeTOR
B MOMEHT B8aMODaxUBaHW.

oToT pasjen MCCHQNOBaHMi Omn NpOBENEH B HamWy OOHTAax,
O ueM mojpoldHo Oyner HSHOZEH0 HMEE, B pasjelie 0 MEeTORuKe.

K HacTosmeMy BpeMEHH yXe UMEWTCH BHAUMTENbHHE YCOEXH
B fene Msy4YeHMs BHMOCTOMAKOCTH CyOTpPONMYUECRUX FYAbTYpP. BH=
BejleHMeM HOBHX CeNeRUMOHHHX COPTOB, WSMEHEHMeM pexMMa HoY-
BeHHOr'O MATaHUS, peryJupoBaHMeM pexuMa BIard ¥ TeMmiepar ypH
OOYBH, HBMeHeHMeM NAMHH AHS ¥ NpyFUX yCAOBUN OpOUSpacTaHUs
HCCnenoBareaM NOCTHUINH SHAYMTRIbHEX YCHeX0B B Jele HOBHWe-
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HAS MOPOBOYCTOMUMBOCTH LUTPYCOBHX. |8 arpoTrexHJYeCRHX Me-
ponpuaTuit B Cophle ¢ ryduTeXbHEM JelcTIBueM MOposa Haulo-
nee shPeRTHBHEM ABIAETCH CNOCO0 MAaQNeBHX VKPHTHI pacTeHdid
Ha BMMy JANA yIyYmeHMs ycioBuil sakanupanus (Hapapas ['«b.,
1937, 1989,1948, 1952).

Donbworo BHUMSHMA BaCHyXMBARE paspaioraHHbe C10CO0H
ofpeary ¥ HOPMUPOBRM KPOHH IMTpPycoBHX (JaBpuitayx, 1953) .
Jloceuxenus CeNeXIMOHEPOR ¥ arpOTeXHUROB YMEHbEapr pasMe-
pu suMuefi rudemm HUTPYCOBRHX, HO Heé TapaHTUpPYKT UX HOp-
ManbHy® NepesUMOBRY exerogHo. [loeTouy J(uUsHomOrm, Cejler-
WIOHepH ¥ Ipyrue cneUarycTH CeIbCKOro X084ficTBa AONXEHH
HCRaTh HOBHE MyTH UOBHNEHHUSA MOPOB0YCTOHUMBOCTH HUTPyCO=
BHX pacTeruii.

<. Teopur BEM@pBaHudA pacTeHui

[IparRTHEN ~ CANOBOJAH NABHO SaMeTHIN, YTO BUMOE HOX
BIMSHHEeM MOpOsa FHOHYr pacreHus. [[epBas HOMLTRA BHACHHTH
8T0 aABJeHue OHRa chejlaHa PpaHUYsCRAME y4YeHHMd bopjosoM M
Lin-Tamenes (B.0fon el olu-Haemef , 1737). [0 MEeHMO STHX
YUeHHX M[OJ JNelcTBMEeM OTDHIaT @IbHHX TeMiepaTyp HpOUCXOMT
paspHEB COCYIOB, B pesyibTaTe HapymaeTcs CHaOxKeHMe pacre-
Ml BOXO# M OHO IuGHeT.

B 1880 roay lenumeps (jépf’@"v% ) HccuejoBai [0f MAEpPO-
CHONOM MHOXSCTBO pacTeHHd mocie JeiicTBUS OF pHiarT elbHEHX
TeugepaTyp, HO He OOHApPyxWUA pPasOpBAHHHX CTEHOK COCYHOB H
Opyrux RAIeTOXK. OTBeprHys CTapyl Teopuw BHMEpsaHus pacre-
Hui, leanepr passMBaeT CBOD TeOpH, COINACHO KOTOPOIi
CMepTh pacTeHuid O0bACHAeTCH [NoTepeil BOAH KNeTKawmu, a Opd-
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YWHOU ®TOro sABAfETCA yTpata MMM HeENpOHMaeMOCTH; HO ero
MHEHUK ®TO0 OPOMCXOAMT BCAGACTIBME [OTepM KAETRaMd yhepad-
Baoled BOXY ZUSHEHHOH CHMAE, oTa BUTANUCTUYECKasd Teopus
Toke OMI& BCKOpEe OCTaBieHa,

Chlepyomad Teopusi BHMepsaHUsA pacTeHuld Omla cpopmylis-
poBara CarcoM (-50;&[34, 1860), corazacso XOTOpPOH KASTKM HO-
FUGeNT He BO BpeMsA SaMOpaRMBaHWE, & BO BpeMd OTTEUBEHUS.
Ho BCROpe OHiIM cpenans HaOAKQeHWd, OpPOTUBOpedalue 8TOU
TeOpUH. [Ja OCHOB&HUM MHOIQICTHMX HalaKieHud Moipiep-Typray
(Hﬁg@ﬂ"-cmwu}au s, 1880,1882, 1886) npemioxui CBOK TeopHUl
PHMEDS&HUSA pacTeHuld, M0 ROTOPOM NPWUMEOE cMeprd RACIOR
ABISeTCSH 00esSBORABAHMEe HNpOPOILIASME BO BpeMs saMepsaHud.
Teopnsa o0esBomuBaEUS OnNa OolJepxaHa MozumeM (J{o&'gcﬂ , 1897),
KOTOpH cuUnmTal, Yro MpUYMHON CMEpTH HKIeTOR Npd 00esBOEU-
BaHAN ARIAETCHA HapyweHWe CTPYRTYPH OpoToillas MH,

licxona us 00CesBORMBADUErd JeicTBdsA JNbAa Ha HOPOTOMIasS-
My, lopre (ﬂm , 1607) pasBua XUMHYCCHYD TCODUID BHMEpsa-
HMA pacTemEMii, CornacH{o BTOj Teopud, BO Bpems 00esBOEUBa-
HRf KJIETOR MOBHISETCHA KOHUGHTDpaIMs RIETOUHCI'O COKa, COozep-
ZAMEro pasAWYHEHe COAM W KHMCIOTH, KOTOpHE Ciloco0CT BYWE
KoaryaayMy XIeTOUHHX XONI0MAOB.

B 1905 romy Mey (Mez, 1905) pasBuy CBOD TEOpUK cHe-
quduUecROro MUHMMyMa TeMOeparypH. [I0 ero TeopuM CMEpPTh
RASTOR HOpM MOpPOse HacTynaer, ROILA HPOTOMIS2MAa OXIaxjaer-
CH RO cmerMPEAUYECHKOro ;A4 Hee MUHMMAIBHOIO Hpegrexa Temiepa-
TypH, MOJOREHUe KOTOPOTO OUpefeNaeTCS HelosHABAeMHMA 0CO-
GeHHOCTAMA NPOTOMIASMH; OH He CBRASHBAI I'Wfedb RIETOK C
oCpasopaHMeM NhAa B TKaHAX. Teopua deya mo CymeCTBY SaKpH-
Bana A0pory Nid BHACHEHMS ¥ analMsa OPUUEE BHMEpsaHHs pa-
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creEmii, OHa Oniaa omposeprayra iMaxcumMoBuM (1913).

B manbHeimeM McClejoBarenu yoejuianch, UTO BHMepsaHue
pacreHuil He OupaeT 0es O0pasoOBaHuA AbJNA B HHX W 4YTO I'W-
Oelb He ABJAAETCHA pesylbTaTOM OpPAMOro [eiCT BMACT pUIjaTelb-
HHX TemOeparyp. oT0 OHIO MORa8aHO ONHraMi C SaMOpamuBa-
HMEM CyXHMX OOLEeRTOB; OKasal10Ch, UT0 UX HEBOSMOXHO YOUTR
fJaxe TarKmMM TeMmeparypami, ROTOpPHE B HOPAPONHLX yCJOBMAX
He BerpevaprcdA. Tar, bexepeidb BHAEpRMBAJ CyxXue ceuens B
EMIROM BOSJyXe B TEUYEHME HECHOALEMX HEejedb ¥ OHM HE HoTe-
PAAA [lOCiie TaR0N OOpaCOTKM CBO€ii BCXOXeCEHM (mo TyuaHOBY,
1940) .

ilo gaiApM berepels NHAbLEBHE BepHA, CHOpPH HANOPOTHM=
Ra ¥ Cyxde MNPOPOCTRM BHIEDXMBAIM B TeUeHHEe HECHOAbKUX Ha-
cos Tesmmepar yps A0 -271°. flie HEKOTODHX HACEROMHX BHLED-
XuBaNK Temgeparypy no -190° B meuemme 3,5 uacos, a cyxue
HeMarons remueparypy -180° Gompue 20 vecanes. Taras BHHOC-
IMBOCTH CYyXMX O0DEKTOB OHJIA CBASAHA C OTCYTCTBAEM B HUX
u57000pasoBaHls; yBeINUeHNe COLEDEaHNA B HUX BOJH BeIO X
CaneHNo UX ycToduYmMBOCT M,

CrenoparenbHo, Oes o0pasoBaHMA AbJAa B OpraHusue cama
0o cele HMsKas Temmeperypa (Jaxe OYeHb HUBKAA) HE MOEET
youBars KIETKW. PTO0 NOATREPRHAETCHA TaRxe OOmrauu ¢ mepe-
OXNaxnesMeM pacTeHdit, T.e, KOrga OHM OXNAXKNANMCH HEEE HX
TOUKM BamMepsaHus. MsBeCTHO, YTO pacTeHMs sauvepsawr He Cpa-
By ¥ MOI'y? OCTaBaThCsd HESOTOpOe BpeMs Ha MOpOse B HesaMeps-
meM COCTOAHMM; [OCHe BOBHMEHOBEHHA TIje-AuG0 B THAHAX Kpi-
CTaljJoB NAbja BCe pacTeHUe UHCTPO samepsaer.
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Oxasai 0Ch, 4YTO HepeoxiasfeHMe AJs pacrteHuil sapIsercs
OegBpejiHEM; B NePEOXI&X[CHHOM COCTOSHMM OHL MOIYyT BHHECEH
TeMieparypy 8HaAUMTSNDbHO HMEE CMepTelbHHX. Hailpauep, uwal
Kaprojpens MOI'yT HEXOQMTLCA B [ePeOXNaKJCHHOM COCTOSHNM 4O~
roe Bpess nps remmeparype -2°, -8°; ¥ wor xme RuySensr REpTO-
jens OHCTPO HmoOruGaer B caydYae oGpasobanms msja opu ~17;
KOPHE CBOHAH TAKLE 0CTGBANUCH E [IEPEOXNAKLCHHOM COCTOHHKW
XuBEMU B TeuesWe 5 gued apw -1,5° u -2°, opu samepsamum xze
oM Oucepo morubaax mpe -i° (Mol -‘rﬂwaau, 1886) . B uepe-
OXNaxeHHOM COCTOAHMEM pacTeHud He morulagu ¢ apw Cojlee HUS-
EuUxX TeMmleperTypax, RIemeBH & OCTapalach BUBOM B Oepeoxiax-
LGHHOM COCT QiHMA Hampuuep Opu Peugeperypax -7,8° u ~8,9°
(Voighloader | 1509), |

B MHOrQUWCHEHHHX paldorax, CHMCOK ROTOPHX 40 1680 ro-
12 OpUBefeE B CBOAKE Jiolie & MeHuo (;Eug,&/tl. Jelonio , 1540,
YCT&HOBIGHA BOBMOEHOCTR O©sBpefHOI'0 OXHaX[eHWA CAMHX pasHO-
OOpasHHX OPraHusMOB L0 Tedleparyp EMLEMX rasos (4o -160-
271°), mpuven He TOIHKO HOCHEe BHCYWABAHKS, HO ¥ NP HOP-
MaUbHOM COAEpERaHNM BOAH B Hux. (4HAKO 8TO0 K/AyYaeTrCs NKLb
Opi TarMX yCiOPMAX SaMOpaxuBaHWs H OTTauMBaHKs, KOTOpLe
MCRANYADT BOSMOKHOCTH O0pasOBaHMs Ibhga, T.€. OpUBOLAT K
BT pUQUKAIMA COACPRAMOI'O RIETOR. UNQROBATEIbHO, XWB&H (DO~
TOoMIasMa MOEET BHHOCHTDL oxxﬁ,neaae A0 MOOHKX BOSMOEHEX
TeMaepas yp.

fme B MpoOWIoOM BeKe OGLUI0O yCT auOBIE€KEQ, YIO JAey BO ppeMmd
saMopaxiBaHls o0pasyeTcs Kak B MeERIeTHMRAx, Tak ¥ BHyTpu
RISTOK,H BOBHU KO ApefCTaBiCHME 0 4ByX OCHOBEHX MpLYMHER
rudens RIETOR Or MOposa: 1) of o0pasoBaHMA AbiAa BHYT pu
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KIeTOK, 2) oT HelicTBUA BHERIETOUHOrO JAbIA, oGpasypuerocs
B MeEKJIeTHURAX,

Ha ryGurenpHoe neficTeue O6pasoBaHMA JbJIa BHYTDHM Kile-
TOK YKasuBaJlu MHOIMEe aBTODH U B HACToAmee BpeMA 9T0 He Bi-
susaer comHemus (Tymamos,1940,1951,1960,1963; Byraesckuii,
1939; Camuruu,1955,1966,1967; Tymanos u Kpacasues,1959;
Camurus u Marpeena,1960; fédﬁ%f ,1956) ,

Eme Ha OCHOBAHMM MEPBHX MUKPOCKOMUUECKUX HaGmoneHui
¥ OomnpelleieHHA ROJIMYECTB& Jbla B TRAHAX OWAM BHABUHYTH [Opem-
CTaBlcHUA, OObACHALENE ruleadb KISTOK MPU SaMOpaxMBaHMu 00~
pasoBaHMeM Iblla B MeERJIeTHURAX, MHorme aBTOpH CUMTALT, UTO
ONHO} M3 NpWYHMH PHOENH RJIETOK OT BHERJAETHOrN'o JAbla ABIAETCHA
oGesBoxuBanwe nporomnasmu (Miller -qma-auﬂ&ﬁ; Moli 4
1897, Kemloe 1985; Sceth 19445 Arohina,1956; Hobar,

1958; Camuruu,1964).

B 1913 romy MarkcuMoB OnyGAMKOBa) CBOO KIACCHYECKy® pa-
gory "O mumepsarum M XoJomocroiirocTu pacreHuir”, B eroit pa-
Gore MarcumoB nomrepxan u passua Teopuo Moaiep-Typray o6
00e8BOXIBAHUM KJIeTOR JAbxoM, [lo ero MHeHu®, NPHYUHON NOBpEE-
IeHus ¥ rufeXu KIETOK OT HMSRHMX TeMnepaTyp fABifeTcsA Takxze
IaBleHNe KpPUCTAJNJIOB JNbla HA O0GE3BOXSHHHE KIETKHU,

Tymanos (1931,1940,1941,1951,1952,1960) xors u passBua
npencrasieHus MakCuMoBa 0 COBMECTHOM NoBpexjapmeM meiicTBuM
naBleHHs AbNa ¥ OOGe3BOXENBAHUA ﬂpO!Oﬂl&BlH;‘HO ruGeab Rie-
TOK CBASHBAET C BHYTPMKIETOYHHM 06pasoBaHMeM JAbla, HacTyna-
pmeM B pesyabTaTe 9THX HOBpeXIeHUil.

lHoe mpencTaBleHHe 0 MeXaHWYECKNX NOBPeXNEeHMUAX KIeTOK
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Ipi saMOpaEMBaHid DAsBUI WIbHH (ﬂ@in , 1927,1930); mo ero
MHGHMI0 RISTKH ruCHYT He OT JapleHMs AbJa H8 HUX, & OT COR-
paneHus BaKyojell Opu OTHATHM BOLH OT KIETOK IbJOM, B pesylb-
Tare Yero OApOTOMIASMA DACTAIMBEETCH MexAy BAKYyOAbD U RiIeTou-
HEMM CTeHKAMHM 4 MOXET Jaxe OTOPBarbCA OT HMX; 00esBOXMBAHIWD
ApOTOMIaSsMH JABJOM OH He OpujaBal sHa4YeHHsA, PTa Teopus Onna
mopiepRaHa aMepURAHCKUMM yeeHHMa (Crapr, 1941, CHMUHOBMY M
JesurT, 1941).

OfHaKO OpencTaBEeHMds O ruGelu KIeTOR BCIEACTBAe oGpa-
30BaHUA JIbJla B TRaHAX OHAM HOLBEPrHYTH COMHEHMD B padorax
HEeROTODHX COBeTCRuX pusuonoros (baarosemeHCkuii, 1938,1949;
KypcanoB, 1938,1941; PyOun m Cucaxkan, 1949); HauGoaee spkro
BHPAREHO 2T0 B padore Cepreesa (1953). [I0 MHeHWD ®TUX &BTO~-
poB, OpU NOHMEEHHHX TeMOepaTypax APOMCXONUT CHUXEHHE CKOpO-
CTH OMOXHMHYECKHX OpOLecCOoB, HapymeHMEe UX COOTHOWEeHUs, Ha-
pyueHde KOODAMHALMMA MexJy pasHHMM (MBMQIOrduYecKMMd PyHRLUA-
MM, 49TO OpABOAMT K HOBpe4iJeHHMO WAM CMepTH pacTeHud. OTBeT
8TUM aBTOpaM OHI LaH CaMHrMHEM (1955), KOTOpHI y0endTeabHO
(IOR&s&J, YTO MMEHHO oOpasoBaHu4e Abja B TKAHAX ABIAETCH HOpu-
YN HOK rulenu KIeTOK.

Onsago pompoc O ruCend KIeTOR 0T BHERJASTOHOTO EbLAE A0
CUX HOp ABAAETCH CHOPHHM., QCHOBHOE BOBpaxeHMe, BHIBUHYyTOE
eme [Ipejpepou (szm, 1904), saRIOYAEETCH B OTCyTCTBUH COOT-
BeTCTBMUA MExLy MOpPOSOCTOMKOCTLI M YCTOHYMBOCTBI K ApyruM
coocofaM O0esBORMBAHMA KIETOK, HampdMep K BHCYWMBaHUD.
Onuaro CaMHTMHy yhnalmoch HOKasarb, YT0 OPOTOMNACTH KIeTOR
NepeHOCHAT HpMMEpPHO OAMHAKOBO CTemeHb OGesBOXMBAHMA OpU sa-
MOpasMBaREMM ¥ BHCYWMBAHMM ¥ BHAUMTENbHO OONbLE OpA MLIASMO-
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Juse K&K y HesarajJeHHHX, TBK M y SaKaleH:hX RIETOK; HpM
saFJMBaHMM pacTeHMi HUSRHMM TeMOepaTypaMd HapaljelbHO BOS~
pacTaerT yCTOWYMBOCTb KJETOK K SHMODAXMBAKNK, BHCYWMBaHUL M
[LIa8MONW8Y. OTH pesynbTerH MOATBEpPELAalKT [pencT aBieHME O I'd-
Gequ RIETOR OpM MerJeHHOM SaMOpamiiBaHuM BCHEJCTBAEe OTHATUS
OF HAX BOJLH BHERJIGTHHM JbJiOM, & He OT o0pasOBaHMH JbJa B
rnerxax (Camerup m MarBeesa, 1961). Xors CaMHI#H OHfHO# M8
APHWME rUCe]d KIeTOK [pd BHERAETOUHOM 00pasoBaHMM Abja CYH-
TaeT 00esBOZMBaHNe OporomwracToB (CauMurun, 1964), HO OCHOB-
HOIl HpMYKMHOM rulejaM RAETOK OT BHERIETOUHOIO Abla OH CUMTa-
€T MexaHMYecKyw pejopManel OPOTOMIACTOB BCIGNCTBUE OOTEpM
BOJAH RAeTRaMW; OHA [POMUCXOAMT OpH MELAEHHOM BAMOpaxHBAaHMM

Yy He OYeHb MOPO3OCTOHKMX O0HLEKTOB Hpd CPABHUTEAbHO BHCOKHX
TeMiepaTypax (=10-20°C) , OpM ROTOpHX O0€3BOEMB&HUE OPOTO-
[IasMH He [OCTUI&aeT BpEeAHHX BelU4duH.

[uGenb OT BHERJIETHOrO OOpasOBaHKWA Nbla HOpH MSHJSHHOM
2aMOpaxMBaHMM TKaHell y Tarux O0DLEKTOB JOKasaHa B pafoTax
Camnrusa u Marseesoil (1960,1968) Tarkze OyTeM MUKDOCKOMA-
YeCKHMX HAOAKLEHHWl BO BpeMs SaMOpaxMBaHWA, PTH aBTOpH NoXa-
rapr, 4ro rufesb RIETOK B MpUpOse MOXeT NpOUCXOAMTh K&K
OT BHERJITHOrO Jbja, TAK M OF BHYTDURAETOYHOrO, B BaHICH-
MOCTH OT CBOJHCTB M COCTOAHMS pacTeruid, a Targe OT ROHEKpeT-
HHX yCnOBMili morozs. Ho B OTHOmEHHM OYeHb MOPO8OCIT OKWX pa-
cTeHuii, KOTOpHe morudanT Aumb Opu Teumieparypax mmxe -80°C,
OCTaeTCA HEeHACHO - He MNPOMCXORMT X4 rubelb HX RI€TOX 0T 00-
paBsoBaHWs BHYTDUKIETOYHOI0 ABLA BCIAELCTBAE SaMeileHUs Bh-
XOja M8 KIETOR [Ipd OYeHh HMBKHX TeMlIepaTypax OCTaBuelics
eme B Hux Bogn (TymaHoB ¥ Kpacasmes, 1959). Ecau ze OHH
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goruGaor Or BHEKJNeTOUYHOIO Ibja, TO, 00 MHeHHK CaMuruHa
(1964) , oGesBoxKUBaHMEe NPOTOMIACTOB MOZeT OHFb IVNAaBHOU OpU-
YHHO/ TCedd KAETOR Opid O4YeHb HNBRHMX Temueparypax, Mpd dToM
HE MCERIKYacTCHd BOSMOXHOCTh BAMAHNS 00E8BOXNBAHMA Ha yCTOU-
YMBOCTh KIETOK K Jeilicr Buk MexaHWYecCKoro farropa, Rag 910
apenzaran (.M.TysasoB (1940) .

H.A.MagcuMor (1913) jorasan, 4T0 HEROTOpHE PacTBOpH
OOHApYENBAKET BAalUTHOE JeilCTBUEe (DM BAMODARMBAHMM B HHX
Cpes OB pacTeHmil; Opy STOM OKASAIONChH, YTO YeM BHUE KOHLEHT-
payus pacTBopoB, TeM CHAbHEe UX SamuTHOe HelicsBue. BHACHU-
joch Taxkxe, UTO MBOTOHWUECKWEe DACTBODH pasHHX BEHECTB UMe-
n¥ HOYTH OJMHAKOBOE BamuTHOE jJeficrBue, Ba UCEIKYEHNEM DACT-
BOPOB C BHCOKO# 9BTERTHRO/, HAMOONbEMM SaNUTHHM JielicT BueM
ofxajand pacTBOPH cCaxapos, ciadee samuman , 8 CepHoO-
RECAHe CONM Kamud 4 HaTpHU#, UMEeOmMe OojJce BHCORUE BBTEKTH~-
YeCRUe NyHKTH, He OHAM CHOCOOHH S8METHO NOBHCHTL MOpPO80O~-
YyCTOiWM BOCTh RIETOK.

Jis padorn MarCMMOBa OCT&JOCh HESACHO, OT KAROro Abja
SaMmanT KIeTKd ®TU pacTBOPH, OTHOCATCA AM YCTAHOBIEHHHE
MM BaKOHOMEpPHOCTM BaUTHOrO He/ficTBMA PacCTBOPOB K BaijuTe
KIeTOR OF BP8JHOIO JHeiCTBusi BHERAETHOrO WIM 0T BHYTpUBIe-
TOYHOrO AbKA.

AxepMaH (Jﬂx%mu,. 1927) Ha OCHOBaHEM MUEPOCKOOMYEC—
RUX HaGNDieHE! OpUNEeA B BHBOLY, YO DACTBODH BAaNMEAKT KIeT-
KU OF 0CpasOBaHWA BHYTPUKIETOUHOrO AbLA GAErojaps BESHBae-
MOMYy MMM IasMOIMBY.

Pumhaa yYeHue MaKcuMOBA O BaNMTHOM JHeiCTBuN pacTBo-
poB upn'aampmaam pacTUTenbHHX THRaHei, CaMprus @ Mar-
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peesa (1063,1065) MoLTBEepNMIN BTH pesyibTaTH AKepMara.
OTHM aBTOpaM yAAarocCh KpOMe TOro joKasaTh, YTO SamuUTHOE
neilcrBMe pacTBOpPOB HAGHNNAETCH HDM PasHHX CKOPOCIAX OXA8x-
OeHHs, B TOM 4Y4cIe M OpH TaREX, Korjga odpasyercs TOIbKO
BHeRASTHHA Zex, TeM caMuM OHIO JONA28HO BaNATHOE JejicTBae
pacTBOpPOB OFf BHERJIETHOrO Abja, DHIO MNOK&884HO TaKxe, 4TO
He TONHRO MIasMOJUsMpyOmMe, HO M AerkKo [pOoHMKaliEMe pacrBo-
pPH MOI'yT sam@maTh KJeTRM, OpUYeM He Xyxe, 4YeM DacTBOPH
caxaposH.

B ApMpone HAGAKNaeTCHs ABIeHMe, KOTOpOE H&BHO Np4BiIe-
RIO BHHMaHME y4YeHHX. J|peBeCHHe pacCTeHHMs, ROTOpHe B sUMHee
BpeMs CBOGOLHO HepeHocsT TeMmeparyps -80-40°, Aerom mori-
CaJW Opy Hes HAYKTeNbHHX TeMIeparypax (=4-6°C). Bamo yera-
HOBIEHO, YTO paCTEeHMS CTAHOBATCH MOPOBOCT QRMMM TONbKO
gocie TOro, RaK MpOXONAT TAK HasHBaGMH{l Opoyecc saRaliBa-
HUA,

[lo coBpeMeHHOMY MpeJiCT aBIeHUI MOLI'OTOBEE JpeBEeCHHX
pacresnji K BUMHeMYy OepuUOLy MpOTEKaeT B CT POroil mocaejgoma-
TeIbHOCTH 0O ®TamaM: mOpeRpamenue pocra (mepexof B MOKOIL) ,
gepsas ¥ Bropaf dasH saFalMBaEMA. [lepexol ApeBeCHHX B HO-
KOo# oCyclaBIMBAeTCH B OC HOBHOM OCSHHMM YROpDOUGHHEeM NIMHH
4EA, & He HMBRAMH TeMHepaTypaMi, YCTOHUMBOCIB PACTeHMi
BOSspacTaerT B HepMoOn [OKOS U BaTeM pease' yBeaMukBaercs moc-
Jd€ ApOXOKJeHWs NepBoi m BTopoil Pas sarxaauparusa (TymamHoB,
1960,1963) .

PaGoramu TymanoBa 4 ero COTpyAHMKOB HOKa&sgHO, 4YTO
leppai (pasa SaKalWBaHWA pacTeHul NPOXOEUT B Hauaie OCeHM
apd TeMueparypax 2°C BHEEe HyNA. D NepBoil jase SaRANMBaHMA
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HLeT MHTeHCHBHOE HAKOIUIeHHMe CaxapoB y ApEeBeCHHX B TeMHOTZE
84 CuUeT NpeBpaleHns Kpaxmala, a y TPaBAHMCTHX TOABKO Ha
cBeTy, 8a c4YeT Opolnecca porocuHTesa. JicXons s °TOro, OHI
paspad oraH MeTO] SaKajMBEHWA OSMMHX B TeMHOTE Ha pacrBo-
pax caxapos (Tymazos u TpysoBa, 1957,1963) .

Bropyo Qasy saxanuBaHus pacTeHdd M(POXOLAT [pU OTpulja-
TeNbHHR TeMmeparypax (-2-5° ; B mocaeiEee BpeMs TyMaHOBHM
K €ro corpyiHMRaMi CHPO NOKasano, YTo BrOopas asa saKaiumBa-
HAS OpONOXXAeTCA M [Opd Goxee HWBREX TeMilepaTrypax. B Jpesec-
HHX pacTeHWAxX 9TOT OpoecCc MOpoJNOoJEaeTCHd OpPaKTHYeCKd B Tevue-
HAe BCel suMH, T.e. [O0J| BIMAHMEM MODOS0OB yCTOUMBOCTH K MO~
posy HenpepuBHO Bospacrae? (TymanoB, 1955,1963a,0; TyMaHOB,
HpacaBsuer u Xpairun, 1959; Kpacasues, 1960).

B mponecce Bropoid pash sarkajaMBaHMsi, [0 MHEHMD TyMaHo-
Ba (1963) u Tyuanosa u Kpacapuesa (1959), B KIeTKe QpOUCXO-
AAT QuBMWRO-XMMUMECKKe [pOIecCH, KOTOpPHe CO8janT ONpeneleH-
HYyD CyCMUEDOCKOMMYECKYK CTpyETypy, ApelsTcrBylmyl ofpasosa-
HMIO AbL& B RNeTKax u olecHeduBapiylw yCTOi4MBOCTbE KIAETOR K
0Ce3BOXMBAHMIO i MeXaHWUYeCKuM BOSJEiCTBHAM.

B H&CTOsmEee BpeMA CTal0 ACHO, Yr0 QA HOBHWEHAS B8HMO-
CTOHROCTY HeOOXCOMMO HOJyue HWe pacTeHusAMd ONaronpuarHHX
yeaoBui, TpeGyeMHX UMM JI8 OpOXOXICHHA SaK&IMUBaHUSA,

TyuasoBEM ¥ €r'o COTpyfHMKaAMH OHJIO JOKasaHO, 4YTO B
BECHePHMMEHTANbHEX YCIOBHAX HEROTOpDHE NpPEBECHHE pacTeHUs
OpaKTHYe CKH MOouYTH CesrpaRMYHO MOTyT [IOBHCHUTH CBOK MOpPOBO-
CT OjiROCTh. Tar, YepHas CMOpoOiMHAE M Oepesa BHUSpZEMBAaAM TeM-
nepar ypy, Onusxyo abcomorHoMy Hymp (-253-269°) (Tymanos,
HpacaBues u XBanuH, 1959; Kpacasiues, 1957.1960,1961; daracs
1962, 1964) .



MoposocTOROCTh pacTeHuil NoJRHa OHIb OCHOBSHA K&K Ha
CIOCOOHOCTH RIETOK UsGerars BHYTDAKJIETOULOr0 00pasOBaHKSA
AbjA8, TaK ¥ Ha HX YCTOMYMBOCTH K OCEsBORMBAHAK [pU BHEKIETOY-
HOM ero ofSpasosanHuu. O0esBOXUBAA KjieTKHM, BHeRIETHHII Jem MOo-
EeT OOrysuTh MX, HO - C JApyroii CTOpoHH, Oxarojapd 00esBO-
KM BAHUK KIeTOK BHEKJIeTHHi Jej samMmaeT WX OT BHYT pURIETOU~
HOTO OCpPASOBAHMA Nbla. [[09TOMy MOPOS0YCTOAYMBHE RISTKH
AQIEHH HEe TOIbKO JNEerKo OrjaBaTb BOAY, HO M OHIb CT OKMMU
K O0esBORMBAHML., B Mponecce saKajJuBaHMWA 00a 8TH CBOJCTBa
AOMEHE YCHAMBErbCs, TaR KaK ecJu OfHO U3 HUX OyleT Hejocra-
TOYHC pasBHUTO, TO KJAETRM HOTMOGHYT MJM OT BHEKAETHOIO JAbpia,
uaM OT BHYTpuRIeTouYHOro (CaMurus @ Marseesa, 1980).

Karg ormeuaer mpop.Tysanos 4U.l. (1967), B HaAcCTOHAHEe
BpeMs HeoOxonMMo Cojee JeTalbHOe UBydeHMUEe Opouecca IAbA0o0-
pasoBaH A M BHMEpsaHis pacTeHMii., BaxHo sHarb, OT 4Yero rud-
HyT SHMOjJi pacTeHHs B TOM WIH M:HOM palioHe, TaRk KaR ycCHeWwHO
BeeTH GOpbGYy MOXHO TOXHKO C KOHKpETHHMM MOpWYl HaMd ruCend,
ROTOpHe B pasHHX pailoHax M A PasHHX KyIbTyp MOryT OHIB
pasune (TymasoB i.d., 1967). lisyvueHue mponecca Jbgoodpaso-
BaHMA WMeeT COoXblOe sHayeHWe, T.K, OHO OOKaxeT, Kakuu omac-
HHM [poueccaM JOIXHH OpOTUBOCTOATH KJIETKM, K 4WeMy LoAxHa
BHpalaTHBaT bCA B HHX YCTOHUWBOCTh BO BpeMs saMepsaHus.

[[puEMMas BO BHUMEHNE BHLECKasaHHOe, MH [ODWCT yMAAd K
HISy4YeHHMK [Opoyecca AbJO00pasoBaHWA B TKAHAX NUMOHE U Yad
C LeAbl BHABICHUA OpUYMH TuOeal RIETOKX OT JejCTBUA OTpupa-
TeIbHHX TeMleparyp. MH HaneeMcd, YTC HeayUeHMe STOrC Hponec-
ca MOMOEET HaMeTUTh NyTH, HOSBOJAKWME BIMATH HA STOT MApPO-
ecc ¢ [eabl MNOBHUEGHWS MOPOSOYCTOMYMBOCTE IJMTpPYCOBHX pa-
CTeHnil,
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''TABA 1O

MAKPOCKOIIMMECKOE MBYYEHME JibJCOBPA3OBAHMI
B TKAHAX JMMOHA U HYAd

JJA BHACHEHHs OpoNecca saMepsaHuA pacTeHuil HeoOxoxu-
MO MUKPOCKOMMYECKOEe MsyuUeHHWe npornecca o0pasoBaHMA NbAa B
PacTHUT &b HEX TRAHAX; TaKde [NONHTRM AeJaluch eue B OpomwIoM
BeKe, OxHaKO mepBHe CHeyUanbHLe yCTpoicTBa AJA ©TOT0 OCHIN
OYeHb NPUMATHBHHE ¥ He [OSBOAAAA perynApoBaThb CKOPOCTbh OX-
AaxieHns 4 OOfNepxuBaThL HYyXHOE BpeMs xejlaeMHe TeMieparypH.
McenenyeMHe O0OBeRTH OXJaxjalWcCh C MOMOWLIO JNbJa W COJNA, B
KOTOpyL HOoMemaxcd IeJMKOM BeCh MAKPOCKON B CileldalbHOM
AupRe (/‘\oﬁijbﬂ , 1897 ﬂ&mm, 1927; W . ji%’b , 1987).
[Ip# MMXPOCKOMAYECKNX HAOKKLEHWAX pacCTUTeNbHHX THaHEd BO
BpeMsi saMOopaxyBaHKA OYeHb BAXHO peryadpoBarTb CKOpDOCTh OX~-
Jaxienusi, HOOANepRUBaTHL HA HYXHOM ypOBHe TeMiaeparypy u MO
geiaHuL uslerarb UGM BH3BaTh [OepeoxJaxjeHne 00bEKTa, 4YTO-
OH HOAYIdTH PAaSHOro TuUOa AbJOOOpPasOBAHMA; IJIA JLOCTHECHMSA
BTUX Lexell samopazuBamie yCTpoiicrsa sa mpouenuee BpeMs
NOCTOAHHO COBepueHCTBOBaNKCh, [[aubojgee CoOBepueHHHM CHOCO-
JoM s#iBARETCH B HaCTORmee BpeMs OpAMEHEHWE TOKa OXIaRLARMAX
EAJROCTEN wI¥ rasop. licoonnsys BTOT METOI, COBETCRUME yde-
HEMA OHIN CKOHCTDYMDOBaHH cHelManbHHe OXJaxpaeMue KauepH
K muxpocrony (Camurun, 1960; Cauurus, Kpacasues, 1962),
OueHb yno0OHHe B padore.

Hacaonas sauMepsaHne TRaHel 00] MUKDOCKOMNOM, y4YeHHe
BHACHMIM MHOPME@ ROIPOCH JHeliCTBMs OTPHLATENbHHX TeMmeparyp
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H& pacruTenbHOd Raerre, Tar, CumpHOBMYEM U CKapTOM (’5.’mmomM,
ﬁwﬁa , 1938) Omi0 nOKasaHO, 4YTO O0OpasoOBaHWe Abja
BHE A BHYTPM KIETOK B8aBHCHT 0T CKOpPOCTM OXMamjeHus. OOpa-
B8OBaHUK BHYTPURAETOUHOI'0 JbJa CHOCOOCTIByeT OHCTpOe OXJMaE-

JeHMe U CHIbHOS HepeoxNamjeHMe TRaHei, [locle saraluBaHuf
o0pascBaHMe Abja B KiIeTKaX SaTpPyAHAeTCA M [DOMCXONUT Mpu
Joiee BHCOROW CROpOCTHM OXMaifeHhs, YeM B HesaKaleHHLHX. [Ipu
MejAeHHOM OXJam[eHuM B TKaHAX O0pasyercs TOAbKO BHEKIETHHI
aer,.

B Havane sasopaxupaHus (T.e., Opa Cogee BHCOKON TeMie-
parype) abja eme Maj0 B MEexXKIeTHHRaX; Opd JalbHejjieM MOHA-
XeHWM TeMdepaTypH ROIHYeCTBO AbJ&8 yBeIHUABAETCA, MeXRIer-
HURKE pacuupaiorcs, KIeTKW HaUYMHAKT CEUMATLCH. Pacuupenue
MeXKISTHHKOB ¥ CxaTHe RASTOK OHIO OMICAHO eme BUTraHLOM
(bf;e/aﬂ,nd_, 1906) B Mesojpuse MOYER JpeBeCHHX, (PUKCU pOBaHHHX
B BaMepsaieM COCTOAHWNA.

I''A,Cauurus u Marpeesa,saMopaxupas RIETRY HesaRaled-
HOif ¥ saKaleHHOl KamycTH, NOKasalu, YTO MOrubapr He TOALKO
RAeTK¥, Ije OHI Aej, HO MOTYT Tarkxe NOTUOHYTH 4 RIETKH Oes
Abja. JlOKasaTenbCcTBa IMuOeiu KAETOK Oes oOpasoBaHuWii Abja B
HAX OHAK NoayyeHH aBropav W [pM SaMOpaxkuBaHdl KIETOK,
fApeiBap AT e b HO Maamnanposéum. (Ipn MepJIeHHOM BaMOpaxi-
BaHUM TarRuX RIETOK cHavajga OTMevaercsd pepopuanua apoTo-
[mpacra, & saTeM [IasuMOIWs COBCEM WUCYe3aeT., Y70 HPOMCXOHUT
Onarojapsa onaaoaaann BHEKJETOHOIO JAbja, OTHMMAKLEro BOLY
OFf RIEeTOR, UTO HPUBOLUT K pacTAlUBaHUL [pOTOMIACTOB ( CaMi-
r4ad u MarseeBa, 1960); Tarue RIETKM [IOCAe OTTaMBaHWA ORa-
SHBAJNMUCH YOUTHMMI.
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[lpu GHCTpOM SaMopaxMBaHMM cHepsBa o0pasyeTcd BHEKAeT-
HHif Jen, HO OpU ONpeneleHHOM CTeleHH [MepeoxXNaxieHusds conep-
KMMOr0o RIeTOK HMEe WX TOYRM saMepsaHus, BHeERAETHHA xen Ona-
rojaps KOHTaRTy €ro ¢ KJISTOUHEMM CTEHKaMd MOXET HMIrparb poib
SaTpaBKM, T.e. "Opopacrarbh” CRBOSh KIETOUHHE CTEHKM 4O OpO-
TOMIACTOB (u‘lmﬁfnw s 1956) . He uCRIDYeHa BOSMOKHOCTH M
CHOHTAHHOI'0 O0pAaBsOBaHNA Obja B BaKyOAsAX WIM B NpOTOMIESUE
B ClAyYae SHAUATEIbHOI'O HepeoXNaxieHud COLEepPRAMOrO KIETOX
(f)niizg, 1953;CM , 1963, Hod@ifmvmou . Jgog@% , 1959).

Jley MomeT Tarkxe OPOHMKaTh M8 ONHOJ KIETKM B JLpyryo uepes
IOpH pasjensmeldl Ux Meperoponru ( ‘ﬁ«g&, ) y 1937;
Mod Libowskou Bogws » 19953 Haalinoe , 1956).

[Ipouecc o0pasoBaHdd AbjA B KI€TKaX NOLPOOHO OHA uccie-
AoBad [.A.CauMurussM (1960) . [lyTes MCHOOAbBOBaHWA YCROpPEHHOM
MUKPOKMHOCDEMKM €My yialoch NOKasarb, YI0 Aej pacupocrpa-
HAGTCA MO RIeTRaM CQlbmeil 4acThlo OyTeM HPOHUKHOBEHHA 48
OJiHOjt RAETKM B Apyryw, &8 He Grarojapds OPOHKRHOBEHMI BHe-
KI@TOYHOr'o Abja, WiIH CIOHTEHHOMYy BOSHHKHOBEHMWO B KISTESX
OeHTpoB Kpucranausauue ( CaMurud, 1966). YTo0H HpoaHAlUsSY -
poBaTh ®TOT OpOIeCC, ABTOPy OpUWIOCh HPUCGErEyTh K samenje=-
HAD ero myreM CHUKEHUS COJepA&HMS BOJH B RAETKaX, C [OMOHBD
npejBapUT @I bHOI0 OUE3BOXMBAHMWA RJIETOK emy yAaloCh pacTaEyTh
o0pas opaHMe NbJ& B OJHOR KrerTKe Ha 20-100 xgupos (dpu CEO-
pocru chbeMEd 96 K/c). YTO yxe JNABAN0 BOSMOXHOCTh PACCMOT -
perb oGpasoBaHHe Jblla JOBOJIBHO JAET&IbHO,4 XOpPOWO HOKE88HO
Ha OPUBOJNMMHX aBIOpOM KMHORgNpaxX. [[puBsjeHsnwe B padore Has-
AOLenus Haj oCpasOBaHWeM JIbja B KIeTHKAX PasHEX pacleHHi, a
Tarke KMHOKaApH ylewmanr, 4YT0 jJej caepsa ofpasyerca B Dpo-
TOMIasMe, & [OTOM B Bagyoie.
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1. MeTonuMEa HCCAeNOBaHusA

Pacora OGmia mposejgeHa B 1960-1968 Ir. B Jalopar opuu
SHMOCTOMUKOCTY HHCTHUTyYTA DUBMONOrMM pacTeHuil MuM.JuM4paAsesa
AH CCCP (r.iocgsa). 4acTh pesyibTaToB, [pUBEIEHHHX B Tpe-
Theji IIaBe QUCcepraiuM, OHIM NOAYyYEHH BO BCECOKS HOM Hay4YHO-
¥coden OBar enbCKOM MHCTUTYTE 4Yaf ¥ CyOTPOMMYECKMX KYLIbTYP
(P'pys.CCP, r.Maxapanse, A=xaceyin).

O0pexToM HCcCAehOBaHMA OHAN TPEeXIETHWE DACTeHMs HMMO-
Ha ¥ Yad B BereTajMOHHHX COCyl&X,; [HOuYBa OHIAa KpacHOseMHas,
NONKOpMEA pacTeHMil MpoWsPOLMIAaCh [0 arponpaBurad. PacTedud
HAXORMAUCh B KOHTPONUMDYEMHX YCHOBMAX CTAELME MCHRYCCTBEHHO-
ro rauMara HHCTUTYTa QusuoNOruM pacreHui.

OceHp HECKOABRO MUCCHEHYEeMHX pacTeHull Onim HOCTapie-
HH Ha saralRy, a Apyrue OHWIN OCTaBiACeHH B TeNAUIe Apd TeM-
neparype 20-25°, Saramubanme pacTeHuii OpoOBOJUAM B cCiAelyio~
meji mocHenOoBaTeIbHOCTH: clepBa pacTeHHd OHAW OOCTaBICHH
B KaMepy ¢ Temueparypoit +10° Ha 15 Ameid, & sareu ux mepe-
HeCAU B Kamepy ¢ Teumeparypoii +2°; ocmemesue B Rauepax Gh-
70 ARMAHeCLeHTHOoe., [arcuManbHOY CTeNeHH BaraluBaHusA pacre-
HUS NMMOHA M 4Yad JOCTUIIM 4Yepes 20 JAHei.

C pasHHX OpraHoB (amcT, aoler, [MOYRH) 9TUX PACTEHMIE
ApUTrOTaBAMBANM [OHepevYHHe ¥ TAHPeHTalbHLEe CpesH W OCHUHO
WHDUNBT pUpOBaANN BOJOI, YWTOOH YAL&IHTH BOSLYyX H8 MEXRIeT Ri~
KOB, TaK RaKk 9T0 yiyvymano ycaosus HaOAKieHUs., 9TO0 X098 4
cospaBaN0 HeeCTeCTBEHHHEe yCIOBMA BOKpPyI' KJIETOK, HO saMopa-
XU BaHWe CpesoB WMHPUILTPUPOBAHHHX BONOM WIM MacICOM U CpealE
HEMHPUABT pUPOBEAHHHX yOejuxu Hac, YTO BO BCeX 9TUX Caydwasx
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USMEHEeHNA KAeTOK OHIM OnMHAaKOBHe. [lepe) saMopazxuBaHMeM
cpesH ORKpaumMBanu cnalHM pacTBOopoM Heirpanabpora (1:10000).
3aMopaxyBali Cpesh Ha saMOpaxupamedM CTOIMKE MUKPO-
croma RoHCTpyRnuu I'.A.Camprusa (Cawuwrus, 1960). [[0CTOMHCT=
BO 3TOr0 ycTpoiicrTBa HaMy OHIO OMMCAHO BO BBeIEHHM [| IIaBH.
3j4eCh yRazeM TONbKO, YTO CKOpPOCTh QXIAXIEHWS OOMENAeMoIro
B KaMepy Ha HpeiMeTHOM cTexie O0beRTa i KOoHeUHas ero Teu-
gepaTypa SaBMCAT OT JIUTelbHOCTM palOoTH Hacoca, Oojapmero
B KaMepy OxA&xKfeHHHA cnupr. [I[py HenpepHBHOK padore ero
oxnaxjeHMe MPOMCXOAMT OYeHb OHCTPO ( CO CROPOCTHD 15-20°
B MAHYTY). YMeHbmAs OPONOARUTEALHOCTHL BKIKYEHMI Baccca,
MOXHO BaMellATh CROPOCTH OXJNAKLEHHWA M HOLNEepEMBaTH NNOYK
HyRHYO TemOeparypy, Korga OHa JOCTArHyTa. C OOMOmMBL 9FOrC
yerpoilicTrpa MH OOAy4Yakau TeMmaeparypy -20° Ha HOBEepXHOCTH
[Ipen MeT HOr'o CTEeKJa OKOJIO 00beRTa Opu Temileparype OXI&x[a0-
meit mugrocTy -31° u cRopocTM TOKa ee paBEO/ | AMTPY B 2 MH-
HyrH, BOSMOXHOCTh peryaMpoBarb ¥ HOANEDPEKMBAThE HYEHYO TeM-
mepaTypy Ha oxXjJaxjnaomesM CTOJHKe [I08BOAMUJIE HaM ABMEHATH
cropocTh saMopaxusaH#s or 15° B 1 mumyry mo 1° B 6 ummayr,
B BAaBUCKMOCTM OT CHKODOCTM SaMOpaxMBaHUf MEHANAch W HOPOLOA-
XMTENbHOCTh BaMOpDAEKVBaHWA OT HECKONbBKMX MHHYT 5O 1,5 4aca.
SaMopaxupaeMHe CpesH MOMeuaNd Ha [pejMeTHOe CIeRI0 B
Raie BaselIWHOBOTO Macla i HARDHBAAW MHOKDOBHHM CTERIOM.
B TagMX yCIOBMAX OHM JErkKo HepeoxMaxialuch Ha 5-10°%. Yre-
On usOexaTh 9TOr'o, KOHYMEK Cpesa MH BHBOLUWAM Ba Kpail apes-
METHOI'O CTEeRJa U HARIAnHBAAM HAa NPUNAAHHYO B Rauepe Meial-
AuYeCKyR MOJOCKy., Korga TeMoepa¥ypa Ha [OpenMeT HOM CTERiIe
CHARANACh 40 -1°, HA 9Ty NONOCKY HAHOCUAM KAmMIR BCAS B
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TOM MeCTe, Plie ¢ Hei compuRacalcsi KOHUMK Cpesa, 0OCiHeJHMdM
apuMepsal K MeTanay, Jej OpOHMK&N B Cpes U pacnpocTpandaics
00 MeERIeTHMEAaM U Ha [MOBEpPXHOCTb Cpesa. '

OCpasopaBlMiicis BHEKIET HHil JeJ paspacTalcHd sa cuYeTl BH-
Xonameil us KIeTOK BOAH ¥ YacTO BaRpHBal KAETRU, ecau cpes
paccuaz pupail C ero paHeBOj CTOpoHL, Ecau me cpes OuHl 00~
paiied K 00DeRTUBY KyTHHWSHPOBAHHON MOBEPXHOCTHD, TO KIEYTKM
B HH OYEeHb XOpouWo,

JUIA usyvueHHs BIMAHWSA Bau0pazYyBaHWs C depeoRIamieHues
HE& YCTOH4YWBOCTbh KAETOK K MOpOSy MH BHSHB&IK OepeoxJaxjicHie
cpesos J0 pasusx Teumeparyp (-4°, -6%, -8°, -10°, -i29%.
870 ZOCTHIanoCh HyTeM WUSORANAM ROHYMEKA Cpesa OT MeTrarjgdye-
CKC MOMOCKM KRaMepH [unbTpoBanbHOM SyMaroi. [Ipw HyXHOH HaM
TeMileparype [epeoxlaxjieHus BHHAMAIN PuAbTpPOBadbHYL OyMary
4 HAHOCWJIM Ha KOHYMR cpesa Rallo BOJH. LHCTpoTa 00pasopauus
Abja B Cpese 8aBUCHT OT CTEleHH OePSOXNAaKICH WA,

OrrauBaHMe cpesa Ha CTORMKE JAMIOCH OKOAO 10 MaHyT,
ecal oH samopazusalcs A0 -15°. [locie orraspanus Cpess Hepe-
HOCHJIN B BOLY HA CYTRM, [OCiHe 4Yero CHOBa [HpOCMaTpuBaii E
MARDOCKOM JJIA OLEHRM NOBpexieHui. [loTeps BarkyoAsMA QRDPACKMU
cuATasach OpUSHAKOM HOBpexieHWs KiIerrd. Kpowe TOro, M= Jpo-
BepalM CHOCOOHOCTh MX K mIasMolu2y B | M pacTBope Caxaposy
K COCTOsHMEe UX HOCKe [H0CTedeHHOIO Je[lasMoNusa, O COCIOHHAM
RIETOX CyAunu MO UX XJopomracram,. MHOrja yme Cpasy mocie
OTTaWBaHWA B XIOPOILUIACTaX MOriOWME KIETOE HAOHKHaNEucCh uWsMe-
HeHuSs ([moTepa 8eieHOl OKpack#h, HOOypeH#E OTeAbHEX XJiOpo-
macroB, pasOyxaHue ¥ CuuOaHue ux). boree pesrd 0#d BHAB-
JAAKUCH Ha Apyroii feHb, KOIHa XJAOpOomIacth CAMOejguch B OH4H
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KOMOK, B KOTOpoM He Bcerja OHIO BOSMOEHO MX pasiuYdTh, WIM
Jaxe [IpPOMCXOXWT MNOAHHI pacnsan XIOpOMIacTOB. [Ha OCHOBaHHMM
BCeX 9THUX HBMEeHeHM i MH CyLWwIiM, OOru0NM KAETREM OT B8aMOpaxu-
BAHUSA WI¥W OCTANMUCh HHBHMM,

B pAje OMHTOB M HaOJAKLamM Opouecc o0pasoOBaHnfi AbJa
B TRaHAX HeWHpUIbTpMpPOBAHHHX BOJOM CpesoB, KOTOpHE COlep-
Kajgy HOpMalbHOe KOJIWYECTBO BOAH, TOrja KaR RISTKM WHPUIST -
PUPOBEHHHX CpesoB OHIM HACHWEeHH BOAOW. HeuHpUABT pupoBal-~
HHE CpesH C JMCTheB pacTeHki JNWMOEA ¥ 4Yasd cpasy oMenanu
B M&CH0, B TARMX ONHrax Aej P MeERIeTHMXAX 00pas OBHBAICSH
TONBRO 828 CYeT BOJH RIETOR.

C [noMomblO MUKpPODPOTOHACALKM MPH-S MH CHCIEMa8THYeCRH4
PurcupoBaaU HHTEpPeCHHe MOMEHTH S2aMOpaxWBaHUA U OTTaUBAKUS,

KpoMe MUKPOCKOMNMYECKMX HAOJKneHMi BO BpeMd saMOpaxu-
BAHME [O] MUKDOCKOMNOM, MH Hay4anu Takke COCTOAHMEe KAETOK
MMCTHER AMMOHA, KOTOpHe OGpaluMch B TeUeHUEe BCEre roga ¢ jge-
CATUNET HUX (UIOAOHOCHHWMX JepeBbeB. J[|AA 8TOI'0 GpalkCh JMCEbd
PasjuuYEQEI0 BOspacra - OPOWIOrOJHME JUCIbA - BECHOM, & 0
Mepe o0pasoBaHWf HOBHX [OPUPOCTOB YHCAO MCCIenyeMHX JUCIbEB
yBeIUYMBANOCh, ¥ OCEHbD U BHMOH MCCIeiOBa&NMCh Kak HpoWIorol-
HUi{ AmWcT, TR M JMCTbA BCEX OPUPOCTOB TERymero roga.

- [lomepeuYrne CpesH JMCThEB JMMOHA pacCMaTpUBaniCh B

- CBeTOBOM MUEpPOCKOIMe. [[pUIrOTOBIGHHHI Cpes MHOMemaics H&
apegMeTHOE CTEeRIO B Kale BasejIMHOBOI'O Macia, T.€., B Had-
" Conee HelirpanbHOil cpeje, HenoBpexjalmeill XIOpoMAacTH, 4YT0
- BOSMOXHO B PIUIepdHEe, BOJLe U jp. KpoMe TOro, Maciao lAerke
-[ApOHMRaeT B MeXKJeTHWKH ¥ BHTECHAET BOSAYX, YTO pesEo yiyd-
maer ycnopuf HaOJKNeHWA. XOTA XMBHE RICTKM OTIMYAKTCA OF
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HeKSOTMPOBAHHHX (10 HaZMUYMO B HOC/HENHHX XOpOWO BUJMMOI0
Aupa, MH NOJAbSOBANKCH IJAf Oolee TOYHOIO pasjMuyus EUBHX
REETOR OT MEpPTBHX [(DIasMONMTUYECRAM METONOM; IJIA ®TOro [0~
[epeYsHe CpesH MNpocMarTpusadnch B 1 M pacrBopa caxaposH.

[Ipu uccHenOBaHUM KAETOK JNMUCrbeB JUMOHA OCHOBHOE BHM=-
MaHue oCfpamail Ha COCTOAEME XAOpOIMI&aCTOB, BalaCHHX BemecTs
(®paxMam) u Macen. [|A9 JOKY4eHTALMM COCTOSHAS KAETOK MH
CUCTeMaTUUYeCKH BeJM SapUCOBKM MOpM [OMONM PpHCOEBalbHOIO anma-
para ¢ O0beRTHMBOM 40 UIHM MMMEDCUOHHHM OO0beRTUROM 0.

[VCcTOXMMAYECKRH C MOMONBI pacTBOpa Jlorods oOlpeselsiau
ConepraHMe KpaxMala B XIOpOMIacTax C [edbld yCTaHOBlIeHufd Hx
poroCHHTEeTHYE CROM ARTHBHOCTMA B pasHOe BpeMs roja., Harudde
caxapoB B KNeTKax ONpeleNMsalM  -HaPTOJNOM 4 CepHOMd KucCao-
TOQA; OpM HANWMYKM CaXEpOB KAeTRM MNPUHMMENM KDACHO-MalWHO-
Bui pBer. Konu4YecTBO caxapOB BHpamalyM [0 OaATUOaNAbHOA cu-
creMe: OYeHb Mano - 2, Mago0 - 3, CpejHe - 4, MHOrO = Q.
Aia onpeneneHuMs Macen NpMMeHANM KpacuTeab Cyjad [, Koro-
PHil ORpamMBaeT Macxsa B KpacHHiI yseT.
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OKCIE PMMEHT ATBHAA YACTDH

A. YCIOBIA OBPASOCBAHNA BHYTFUKJETOYHOI'O N BHE-
KJIETOYHOI'O JIbJIA B PASHLIX THAHAX JIMOHA U YAf

SaMopaxuBaHMe TRaHell mMapeHXUMH AWUMOHE M yYas [10Kasaio,
Yro npu MoCoi, MCNHTAHHON HEMH, CKOPOCTH BSaMODAENBAHNAA
(or 15°C B Mumyry mo 1°C s 6 MUHYT) , C S@TpaBROil AbIOM MpH
0°, BHerMeTOUHHN Ne;n HauuHaeT o6pasomwparhes npu -1°, -2°,
a MOTOM pacCHpOCTpaHAeTCA MO BCeMy Cpesy OT MeCTa BSaTDaBKH,
npudeM TeM OHCTpee, YeM Gojblle CKOPOCTH OXnaxmeHusa., OGpa-
80BaHMEe JbJia BHYTDU MNApeHXUMANbHHX KJIETOK MPOUCXONUT TOXb-
KO Npu o4YeHb OucTpoM samopaxupamuu (3-15° B mumyry). Mpu
folee MeIJIeHHOM 3aMOpaXMBAHUW OCpasyeTCA TOJBKO BHEKIETOU-
HHi den. YenoBus o6pasoBaHMA BHYTDPUKRAETOYHOr'O U BHEKAETOU-
HOr'O JAbIa B TKAHAX JAMMOHA M 4Yad BHNHH U8 HUXENDPHUBOIMMHX
MHKPOCRONMYECKUX HaGaoneHui.

a) OCpasoBanue BHYTDHUKASTOUHOrO JAbIa B RAETKAX
ARCTOBON MAapeHXUMH JUMOHA ¥ Yas

Kar norasanxm onuTis, o6pasoBaHMe NbHIa B JAUCTOBO! napeH-
XuMe OCHYHO MPOUCXOIUT CRenyommM oGpasoM: CHauala oOpasyer-
CA [0 Kpai Cpesa BHERJIETOUHHH Jen, OH GHCTpO pacnpécwpanse!-
CA MO BCeMy Cpesy, a saTeM HauWHaeTCA 06pasoBaHue Jbla BHYT-
pu KaeTok. 'me=-nuGo ¢ Kpad mnoAA SpeHHs CHCTPO TeMHeeT? ONHA
KiIeTKa, Nocie HeOONbHON nMayss TeMHeeT COCeNHAA RIETKa, M
TaK najiee, NOCIeNOBA&TEXLHO ONHA KJIeTK& sa Ipyroi, moxa He
NoTeMHeNT BCe KIETKH B Noie speHuda. /Horma B noixe SpeHHs



TEMHEOT He BCe RIETRKM, & ONHA WM NBe-TpH KIETKM OCTALTCH
CBETHHME,

lpu samopazusamuu co cropocrso 6-15° B 1 mmmEyTy Mu
YaCTo0 HaGHONANM, KAK BHEKIETOUHHI JNeX, PAaCMpOCTPAHAACH MO
cpesy, MpOHWKAX B ONHYy WS KNETOK, a Haibile mpouecc o6paso-
BAHNA BHYTDUKAETOYHOrO AbNIe WeN KAk OMMCAHO BHlle = OF KieT-
KN K RAETKE,

[IyreM mMurpojpororpabpmpoBaHus Ham ypajnock sapurcCupo-
BaTh OCHOBHHE MOMEHTH SaMOpaXWBaHWA KIETOK PyouaToli mapeH-
XuMH NUCTa NMMOHA M vyas, KOrja o0pasoBAHUD BHYTPUKISTOUHO-
ro Abna NpefuecTByeT MNOABIEHWe BHEKAETOUHOro JbIa B [OXe
spemua (puc.1,2).

Ha puc.1 usoOpeXeHH RJIETKH ryocuarToil napeHXuMH JXnCTa
AWMOHA& N0 SaMOpaXuBaHHA, (P SaMOpaXMBAHNM M NOCIEe OTTAM-
sanug, Ha doro (a) - rmeTRM N0 saMopaxMBaHus, KOTOpHE [e-
pen saMopaxuBaHueM OHAN OKpalleHH CXaGHM pacTBOPOM HeilTpalb-
pora (1:10000), 3amopasmsanu Gucrpo - 4° B 1 mumyry mo
-12°, sarpaska abnou nmpu -1°. Ha doro (6) - muerkm Bo Bpe-
st samopazusamus npu -10%; B Cpese WMeeTCA Kak BHexIeTHi,
TaK ¥ BHYTDUKIETOYHHI Nem. B oroM omuTe Jem OHCTpo 06paso-
BaJICH B MeXKJIeTHUKAX, a MOTOM HauajJoCh OGpasoBaHMe JNbJIa
BHyTpu kKAeTOK. Jen cmepsBa o6pasoBalcHd B ONHON# KieTKe, Mo-
TOM B CoCenHell KIeTKe M TaK Najee, MOCASNOBATEJRHO ONIHA
RIeTKa Sa npyroit, moxa He mNoTEMHeANM BCe KkieTku, OGpasosa-
HHUe BHYTDURISTOYHOrO JNbJIa HAYaJ0Ch NpU -9%, Ho sareM omm
gicrpo cmernenu. Ha doro (B) Te me xmerxm npm -4°, BHy?-
PUKJIETOYHHI Jel pacTasfyi, B Cpese TOJNbKO BHERJIETHH Nexn.
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llocnie orramBaHuaA BUIHO, UTO KAETKM NOrubAM, OHK NOGypenan,

xnoponnacry craemauck (poro (r).

Ha pucynre 2 nmoxasaHH KIeTKM rycuyarTofl mapeHXuMs IUCTa
yasa, Ha doro (8) xmeTe:m o 3aMOpaXWBEHKMA; XODOHO BUEHH XI0-
poniacTH ¥ BaARYONNW, KOTOpHe OLJAM ORpalleHH B HeflTpaabporT.

B STOM OMNTe CKOpOCTh SamMopaxuBanus Gama 4° B 1 mumyey,
sarpaska abuom npu -1° (samopazmeamwe mo -11%), Bmermerou-
HHil Jen Havyal o0pasoBHBATLCH MNpH -2°. o BHYTpPURIET OUHHI
npu -9°, Tpm -10° o Bcex maerxex Gum men. OGpasomaxume
AbJa B KAeTKaX HAyYajloCh [OCHe TOro, Kak B MeZRKIeTHMRaX 00-
pasoBaics BHeKIeToumH? xex (6) , HAOMOIEROCh MI'HOBEHHOE MO~
TeMHeHNEe COIepXMMOr0 KIeTOK,BClejcTEMe 06pasoBaHus MHOIO-
YUCNeHHHX MEeJKMX KpUCTANNOB JAbl&, HO safeM KIeTKH OHCTDO
cBeTJeNu elle N0 NOBNUEHHMA TeMmneparypd (BciencTsue mepexpu-
cranimsanuu Abna) . [Ipy oTTamBaHuy GHIC BUAHO, KAk JNel TaeT
B xnerrax, Ha doro (B) BMAHO, uUTO BHYTpPMRAETOUHHI Jej yme
pacrasan, & 0CTaJCH TOALKO BHERJETOUHHH Nen.

llocae npeGuBanus® Cpesa B BOoIEe B TeYeHME OIHNX CYTOK
B RIeTRAX OhnM saMeTHH Oojee riaylorue WSMeHeHUs, BCe COHep-
EMMO€e NpeBpaTUAOCE B arrabTHHAT, B KOTODOM HeXbLSA OHIO pas-
AUYUTL OTHEeAbHHE OpPraHOMIH KAETKH, OHM MOTEepAJM CHocOoOHOCTH
K naasMoausy B 1 M pacrsope caxaposis., Ha 8ToM pHCYHRe NORa-
8aHO COCTOAHWE KAETOR ryOuaroil mapeHXMMH AWCTa Yad 1O ¥ BO
BpeMs SaMopaxuBaHuA, & ruleldb KIETOK Nocle OCpPasOBAHUA
AbNA B RAETRAX ¥ MEeERJeTHMKAX rysuaToil napeHXuMH MNORKasaHa
Ha pucyEke 3. Ha foro (a) norasamu KieTRW HO saMopaXWBaHUA.
B RieTrax Xopouo BHIHH XJOpOMJacTH, a Takke BAKYOJIM, ROTO-
pie OHJIM OKpaWleHH B HefiTpaibpoT. 3aMopaxuBalu KJIeTKH CO
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bero (a) 2er0 (@)

Poro (r)

Puc.1. OCpasoBaHue Abja B NapeHXHUMEe NUCTa NHMOHA.
3auppaxupamwe 10 -12°, sarTpaBRa mbjOM HpH
-1°, cropocrs oxmaxzesns 4° B 1 Mmumyzy.
(a) RIeTKM JO saMopaxuBaHmW#A, (0) RISTRU
apu -10°, (B) xaerru npm —4°, (r) KuerRH
nocae OTTaMBAHMA. QHM MOrMOM.
JB., 4020
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Puc.2. OOpasoBapue Ibja B NapeHXEMe JXuCTa 4as.
S8awopazupanue go -11°, sarpaska asmom mpu
=19, cropocrs oxmaxpemms 4° B 1 MuHyTy
(a) RumerRu po saMopaxuMpBaHus, (0) RIeTHH
apu -10°, (B) muerxm apm -8°, B Trams

TONbLKO BHEKJIETHH{ aexn.

yB. 20x20
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Puc.3. OOpasopaHl® Xbjla B lapeHxHEMe JHCTA Uafd, 3aMopa-
supamme 10 -14°, swpasra asgou mpa -1°, cro-
pocas oxnamjemus 8' B 1 mumyry,(a) RuesRE HO
sauopazmpamus, () xaerzu apn -10°, (B) Euerxm

aecae Oaisauus. ONM OOrudaM.

¥B. 0x20
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cropocrsp 3° B 1 Jhl,l‘}’ no -14°. BHeraeTouEHi# nes oSpaso-
pancs mpu -1°, a BHypusmerounsi npw -9°, mpu -10° Bo BCex
knerxax Omn aex ((dow (6). [lpn cpaBsenuu foro (&) ® (B)
BAAHO, 4YTO KAETKWS AOome savMOopamMBaH&sA NOruciau. Ha joro

(B) BMpHO, 9YTO XHlOpomacTs MNOGypeiau, CKIGUANCH, BaKyOUM
NOTepAI U’ OKpPacry;; 9P cocTosHME RIETOR cpasy [OOCKe OTTaysa-
HEA, [locne npeCHB3aHis cpesa B BOJE B TeUEHNWE ONHUX CYTOR

B KIeTrKax OpOMCXO)EAT jonee rAyCOKNEe MSMEHeHUSA, XJA0pomIa-
CTH CRAEMIACh B OMIMH XOMOK, KIETRE CHUNbHO OOGypens, UX Iru-
Oenpb He BHBHBana COMERHUS,

Ecnu sarpasia@ c)esa OpounssBofuNach [Opu Oosee HUSKOMA
reMgeparype, T0 (WHE [epeoxNaxfaluchk U 00pas OBaHME Abja Ha-
YHHAIOCh B KIeTKax 0 saMeTHOI'0 o0pasOBaHWS BHEKIETHOI'O
Iblla, XOTH Hpone@e o(pasOBaHMA JIbHA B KASTKax B PaKux Ciay-
Yafgx ugeT ouYeHb GJmCryo, HO BCe xe OWIO BUJAHO, YTO OH oOpa-
syeTcs chHepee B MAROI-IN00 ONHOI EISTKe, sareM B Ciaelypmei,
cocenHell KmerxKe, M TeK NocuenoBarenbHO O0pasyeTrca BO BCex
K1errax. [Ipuvep Taxoro oCpasOBaHMA JAbJa BHYTDU RIETOR ma-
pedXMMH NMCTa NUMOHA W Yas NOKasaH Ha puc. 4 u 5.

Ha puCyHKe 4 RIeTKN ryOuaroll MapeHXWMH NMCTa JiMOHA.
SaMopaxueaHue B STOM ONHTE (pPOBOAMIAM C AepeOXNAKICHUAESM MO
-10° sarpasroit Abgou opu -10%; BHYTpUKEETOUHH Nl 0Gpaso-
Bancd apu -1 0° des opefBapUTeNBLHONO OOpasoBaHHA BHERJETOU-
HOro nojna, OOpasoBaEue jbja B KAGTKaX MpOUBOWIO OYeHb OH-
CTBpPO, HO BCe ®e BaWeTHo, 4YTO JeJ 00pasoBalCHi Ha Kpae HO-
JqA 3peHus MUKPOCKOMA, & MOTOM B COC@IHEe/ RIeTKe, 4 TaKk HO-
cnenoBarenbHO, [NOKa He o0pasoBalcsd Jen BO BCex KieTKax.
OGpasoBaHie Abja BHYIPM KAETOE XOpomo BuiHO Ha doTo (0).
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Puc.4. OGpasopanne Abla B NapeHXHMe JHCTA AUMOHA.
JaMopaxuBaHue ¢ MNepeoRAasjeHEEM [0 -10°,
sarpasKka abgon aps -10°, oGpasobaume abga
B mierxax mavanoch mapu -10°. (@) RaerRE O
savopaxupasus, (0) - maersw apw -10°,

(B) - Te me REETRM NoCHe OrRauBaHuA. QHE
morucnau.
¥yB. 40x20



Puc,5. OGpasopaHde Hpza B HapeHxuUMe JucTa Yasd. SaMopaxi-
BaHue ¢ mepeoxraxzemues o -10°, sarpasra mpgom
mpu -10°. OGpssosanme Abja B KIETRAX HAYALOCH DK
-10°, (@) - RuerEm no saMopaxuBamWs, (6) - RIeTEM
mpu -10° co mexoM, (B) - Te ®me REETEM MOCHE OTTaM-

BaHus., OHH moruOnu.
VB, 20x20
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aiierxy OHCTPO CBeTJeNM BCJHejCTBMde
Iepe RpUcTaLIM3andl., Ml01€ OTTaMBaHMsi RAeTRM morudau (pore (B),
X10pOMIACTH paspys BaKyQE}M HOTEPANM OKPAcKY. ‘

Ha puc.5 (Porcd (& mOKasaHH RAETKN Fy04yaroil mapeHXMMH

[locne oGpasoBaHus

~

@, dTopoe pPOBOJMAOCH C (e pEeOXAaxieHeM
mpu -109); mey B Kierrax oGpasoBai-

yad 70 saMopaxuBa
no -10° (sarpaska
ca mpu -10° (Poro ((@). Ha doro (B) MOKasSaHH Te xe RASTKM
gocne orTaMBaHMs, OVHM DrulOaM, XIOpPOMIACTH CRAGWIMCh, B He-
KOTOpHX KAeTKax BHINHOOFCTraBalie COJNEPEMMOre KIETOK 0T cCTe-
HOK, BaKyoXu morepaiEl ®packy. [Iponecc oGpasoBaHus Nbla B
KIerTKax rybuaroj ma\PeEMMH JMCTa 4Yad [OpUd SaMopaxMBaHHM 60—
aee cuabEEM Depeoxmamieumen (¢ -12° nosasam ma puc.6. Xoma
Apouecc o0pasoOBaHMA jgpy B KISTKaX HPOMCXOHNMT TaK xe mocae-
LOBETeNbHO, KAK NpM pawPaxMBaHWM C nepeoxtasienmen go -10°,
jel, B RIeTKax o0Opas yerci Gonee OmcTpo, OOpasoBaBuMecs Mea-
KWe KPHCTAIIE AbLa eue He ycHeNW paspyludis XAOpPOMNacTH,

YT0 XOpOoWO BMJLHO HpWM CpBHEeEMM PoTo (&) u poro (O6). Jaxme
cpasy nocnae OITaMBaHMA JAOHOMIACTH BPEMEHHO €We COXpPaHART

CT pYETYpPY, XO0Ts FMO€Mb JI€TOK mocile O0OpasoBaHWA B HEX JAbjAa
He BH3HBaeT COMHeHMd.

[lps HaOAQpeHMAX 8a O0OpasoBaHMeM JNbJ& B RIETRax NapeH-
XUMN JUMOHA U YahA COBJarcH TaKoe BHeYarjeHHe, 4T 0 T eM:Henr
TOAbKO BaRyoAu, B JHeilerMTexbHOCTH Xe Jel CoCenHeii KIeTRH
OpOEMRaeT cnoepsa B MpOrclgasMy, & Juub MNOTOM B Baryodu, HO
B ApoTomIasMe Jen oCpasyeYcs MeHblE, OHA HOSTOMy TeMHEeT
cyalo ¥ 8T0 WIOXO BHJHO.

[lo pamumM HaGxwpeHEAY o0pasoBaHue Jblla B RIeTKe dyrem
OPORMKHOBEHMA M8 cOCeZEel KIeTKM ABAAETCHA OCHOBHEM THUIOM



Poro (B)

Puc,6, OGpasopanie XAbjJa B MAapeHXHUMe JHCTAa Yas. SaMopaxi-
BaHWe C [HepeoxiaxieHWeM X0 -120. 8aTpaBRa ALLOM
mpu -12°, oOpasopanWe &bja B KIETKAX HAUANOCH
apu -12°. (@) - xAeTRM A0 savopaxupaHms, (0) -
mrerxs npw -12°, (B) - Te me KNETKM mocle OTTaM-

Banua. OHM OO ruonu.
yB,20%20



s 40 -

WokmerraM., B Takux ciaydasx chnepsa
M, & I0OTOM BHYTPURAETOUHHI. Ho
8MOpaxMBalMa (B Ciy4Yae nepeoxiax-

pacupocTpaHeHHA JIbj
ofpasyercs naexnoﬂ.-'
eCHlu MeHARTCHA y i OIB
LeHMa) [pU ONDeleIi@HHONCOCTOSHMM KI€TOK (HesaKalen:ne),
BHUWEyKasakHas [OCIIGNOBEENbHOCTD MOEKET HapyuwarbCH, T.e.
jJen MOxeT oO0pasoBikBathfdi B KierKax Oes (penBapuTenbHOI'O
O0pasoBaHMd Nbja B! MEEKeTHuKax.

fHawy BaOAOeHIMd 00T BepnuAM, YT0 B pasAUYHHX RIeTKax
jieq oCOpasyeTcs He (OJIHOBEME@HHO, & B HEKOTOPHX RieTKax
BooGue He ofpasoBwIB&NCHNe), OpH ANCOH CROPOCTH SaMOpaRd-
Bapue, Krerxu, B ROTOPH yxe oOpasoBajics Jen, Opu JalbHeid-
meM [0 HUEeHUNM TeMuePaTy)y He naMeHsKr popMy W pasuep, @
KIeTKM, B KOTODHX JIem H¢ O0pasoBaiCs, HAUWHADLT CRNMATbCH,
HO OKpacKy He Tepsiw,. [[CuIe OTTaWBaHWA BCe RISTHU ORasHBa-
AHCh NOrMOmuM,

Ha puc.7 moxasamm MKpopoTOrpapmu, [I0MTBEPRIaLHKe
HeO HOBpe MeHHOe o0pasopdiMe JNbja B Cpese HpH BaMOpakWBaHWu .
Ha poro (a) moxasaHH RIE'KW OApEeHXUMH HMCTa Yad JO SaMOpa-
AWBEHNH, CKOpocTh samopampanus Gmna 5° B 1 wmmuyry go =129,
BHerNeTHHII Ae] HaYal 06[AS0BHBATHCHA MApH -1% u GHCTpPO pacnp@-
crpaHsica mo sceMy cpesy [pu -9° Hauamocs oGpasopamue Abga
BHYTpH RIETOK, OH oOpascsaics BO BCeX KEETKAX, HaAXOLANMXCH
B MOJe 8peHus MUKPOCKONa, FKpOMe OJHO RKAeTKM B pewrpe (po-
ro (6). [lpu jarbHeimen IOHMxemuu Temieparyps (un0 -12% u
B 97Ol KEeTKe oCpasosancs nex (foro B ). Hoxm [pu -12° me
aﬁpasonancl"’fqa B 9TOfi RieTKe, OHa BCe Xe MOrucxa OH OF
JelicT BUS BHeRIST HOI'O AbHA.



Puc.7. OCpasopaHue AbLa B HNApeHXHMe IHCETA Yad. 38MOpaxH-
panme go -12° c sarpasxoit asgom npu -1°,cmopocrs
oxnaxgenms 5° B 1 muEyrTy. (a) - KISTEN 50 SaMopa-
zusaEma, (6) - myerxw mpu -11°, B onmit KIerRe
ger nbna; (B) - mmermm mpu -12°, ne; Bo Bcex

RIET K ax.,
yB. 20%20


































































































































































































































































































































































