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3agauu:

1.ITo3nakomuthces ¢ Tpynamu K. A. TumupsizeBa, B KOTOPbIX OH M3y4aJl BJIAUSAHUAE

CBETA HA PACTCHMS.
2.3y4ynTh BJIUSIHHE CBETA HA PACTEHUS U I0KA3aTh ONBITHBIM IyTeM, YTO
pacCTeHusl 10- PAa3HOMY pearupyroT Ha CBeT.

3.Jloka3zarb, 4TO XJI0pouJLiI 00pa3yeTcs HA CBETY.

4. BbISIBUTD IIPUYNHDbI, BbI3bIBAIOIHUE IBHUKCHUA paCTeHHﬁ.



nnortes -

CBeT BakeH [l BceXAacTeHuil, OH OKa3bIBAeT
BJIMSIHAEC Ha 00pa30BaHUE IUTMEHTA
XJI0pO(rILIa, BBI3BIBAET ABUKECHHUE PACTECHHS.
Jloka3arp Wi ONMPOBEPTHYTH 3Ty TUIIOTE3Y.




Hay4yHnoe o0mecTBo : « FOHbIE
HCCJIeA0BATEIN PUPOABLY

Hamre Hayuynoe o0miecTBo Ha3biBaeTcs «FOHBIE
uccienoBarenu npupoasn». Ha omnom m3
MEPBBIX 3aHATUN MBI BHIOPAIIN TEMY W3
MPEIUIOAKEHHBIX, KOTOPas HAC 3aMHTEPECOBAJIA.
HaOmromast 3a pacTeHUSIMU B KJIACCE, MBI BUIUM,
YTO OHU MOBOPAYMBAKOTCS K CBETY. KakoBa
npuunHa? [louemy 0e3 cBeTa pacTeHue
CTaHOBUTCS KEITHIM? 3aX0OTEIOCH
IIPUKOCHYTHCS K TallHE pacTeHUs U cBera. Elie
0oJiee moBbIcHIIO MHTEpecC, uTo B 2013 roxy
BBIJIAIOIIEMYCSI PYCCKOMY yueHOMY KilmMeHTy
ApkanbeBuuy TumupsaseBy ucnonnsercs 170
JIET CO JIHSA POXKJICHUS.



® « KimmmeHT ApkagpeBud caM, Kak U
TOPSYO0 JTIOOUMBIE MM PACTCHHS, BCIO
’KU3Hb CTPEMUJICS K CBETY, 3amnacas B ce0e
COKPOBHIIIA YMa ¥ BBICIIIEH MPABABI, U caM
OBLT ICTOYHUKOM CBETA JUIT MHOTHUX
IOKOJIEHU, CTPEMUBILUXCS K CBETY U
3HAHUIO M MCKABIIKMX TEIIa U IIPaBJIbl B
CYPOBBIX YCIIOBHSIX JKH3HID»

/ N.I1.11aBioB /.

® K. A. Tumups3eB- BIJAIOIMINNA PYCCKUAM
y4EeHbI- 00TaHUK, KOTOPHIA BHEC
OOJIBIIION BKJaJ B M3y4YeHHE (DOTOCHUHTE3A
pactenuii. OH YCTAHOBHII, YTO 3TOT
IIPOIIECC BBI3BIBAIOT TOJIHKO
HOMIOMIEHHBIN XJIOPO(MUIIIOM COJTHEYHBIC
nyuu. Poisib pactenuii Ha 3emiie
TumMupsI3eB Ha3BaJI KOCMUYECKOM.
bnaromaps 3eimeHomMy pacTEHHUIO
HAaKaIlJIMBAETCsl SHEPTHUsl, KOTOpas
MIOCTYNAaeT M3 KOCMOCA OT COJIHLA.




MHoro BpeMenu u Tpyaa otaain Tumupsizes K. A.
pa3paboTKe BaXKHEUIIIErO BOIPOCa OMOJIOTHH: KAKOBA
POJIb COJTHEYHOI0 JIy4Ya B CO3JAHUM 3CJICHbIMU
PacTeHUSIMU OPraHM4YeCcKoOro Bemecrea’?

Knuunra Tumupsszesa « JKu3Hb pacTeHUsD 3aCIIyKUBACT
ocobenHoro BHUMaHus. OHa BhINLIA B CBET B 1878 roay
Y UMeJia MoJ13arojioBoK « JlecsaTh 00111e10CTyTHBIX
JIeKNU» OTPBIBOK U3 JICKIIUH:

«Korma-To, rje-To Ha 3eMJII0 yIaJl Jy4 COJIHIIA, HO OH
ynaj He Ha O€CIUIOHYIO TIOYBY, OH yIaj Ha 3€JIEHYIO
OBLTMHKY MIIEHUYHOTO POCTKA, WM, JTy4llle CKa3aTh, Ha
XJIOPOPUIIOBOE 3€pHO. YIapssach O HETO, OH MOTYX,
nepecTai ObITh CBETOM, HO HE Hcde3. OH TOJIBKO
3aTpaTUiICs Ha BHYTPEHHIOIO paboTy, OH Paccex,
pa3opBaJl CBSA3b MEXK]ly YaCTULIAMU YIJIEPOJA U
KHUCJIOpO/a, COEIMHEHHBIMH B YTJIEKHUCIIOTE.

OcBOOOXKIEHHBIN YITIEPOI, COSUHSISICH C BOJIOM, 00pa30oBall Kpaxmai. ITOT KpaxMall, MPEeBPaTUBIINCH B
PaCTBOPUMBIN caxap, OCJIE JOJITUX CTPAHCTBUM M0 PACTEHUIO OTI0XKUJIICS, HAKOHEL], B 3€pHE B BUJE
KpaxMaJia >k€ WM KJIEWKOBUHBI. B Tol unu apyroit oopme oH BOIIET B COCTaB XJjieba, KOTOPbII
MOCIy>XuiI HaM nuiieil. OH npeoOpa3uiics B HAIlIM MYCKYJIBL. .. JIyd COJIHIIa, TAUBIIMICS B HUX B BUJIE
XUMHWYECKOTO HAIPSKEHUS, BHOBb MPUHUMAET (POpMy SIBHOM CUJIBI. DTOT JIyd COJHIIA corpeBaet Hac. OH
IIPUBOAUT HAC B JBUKEHUE. bBITh MOXKET, B 3Ty MUHYTY OH UTPAECT B HAILIEM MO3TY.

Pactenue — nocpennuk Mexay HeOoM u 3emiiero. OHo uctuHHbIN [Ipomereil, MOXUTUBIINN OTOHb C HEOA.
[ToxuIeHHbI UM JIy4 COJIHIIA TOPUT U B MEPLIAIOIIEH JIYUMHE, U OCIIEIIUTEIbHON HCKPE AIEKTPUUECTBA.
JIyd4 comHIa MPUBOAUT B JIBUKEHUE U YYIOBUILHBIA MAaXOBUK TMTAHTCKOM MIAPOBOU MAIIMHBI, U KUCTh

XYAO0XKHHKA, U TICPO I1O3Ta»



® B pesynberare JJImMTenbHOro
M3YUYEHUS CIIEKTPa MOIIOIICHHUS
3€JIEHOr0 MUTMEHTA- XJIOpOPUILIA
YYEHBIN YCTAHOBHII, YTO HAMOOI
MHTCHCUBHO IOIJIOIIAIOTCS UM
KpacCHbIC K HECKOJIBLKO ciadee
cuHe-(puoseToBkie 1ydn. Kpome
TOTO, OH BBISICHUII, YTO
XJIOPO(UIT HE TOJIBKO MOMIOMIAET
CBET, HO U XMMHYECKH Y4aCTBYET
B CaMOM Ipouecce (POTOCUHTE3A.
C()}peMeHHa;I HayKa IIOJITBEP AU
3TH BBIBOJIBI YUCHOTO.




JaBHas Hay4YHas 3aCIy A3€BA 3aKIIOYACTCA B °
JI0Ka3aTeIbCTBE TOTO, YT VI 3aKOH TIPUPOIBI!
3aKOH COXPAHEHUSI SHEPII I[DOCTPAHACTCS W HA KW jia

IPHUPOY. 4 « & ?:/")
BONBIIIMHCTBO UCCIIEN0BATE X JIET OTPULIAIA OTY CBA3H. ool
Pa3paboTaB METOANKY HEOOBIMAHHO! TOYHOIO

ucciaenopanusa, K. A. TUMHPSI3EB yCTaHOBUII, YTO TOIHKO
MOIJIOIIAEMbIE PACTECHUEM JIVE POU3BOAAT paldoTy, Re.

OCYUIIECTBIISIIOT (DOTOCUHTE3. 3EJCHBIC YUY, HAllpUMED, HE

B
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ITOIIOMIAKOTCA XJIOPO(UIIIOM , M B OTOM YacTH CIIEKTpa &
(OTOCUHTE3 HE MPOUCXOAUT.




CBO10 HAY4YHYIO JAEATEIBbHOCTh K.
A.TuMupsizeB HaYaI 1101
PYKOBOJICTBOM IITUPOKO U3BECTHOTO
pycckoro ooranuka A. H.bekeTona.
[lepBbIl HACTOAIUI HAYYHBIU TPYIL
K.A. TumupsizeBa «IIpubop s
MCCJICOBAHUSA PA3JIOKEHUS
YIJIEKUCIOTHDY ObLII OMyOJIMKOBAH B
1868 roxy. B 1871 roay

K. A. Tumupsa3eB yCHemHo
3AIIUTHUI JTUCCEPTALUEO
«CriekTpaibHBIN aHAJIN3
XJ0pO(HUILIIa» HA CTEIICHD
MarucTpa M craj npodeccopom
[leTpoBCKOM 3eMIIENICTIBYECKOUN U
JIECHOU aKajgemMuu B MOCKBe.




o 1892 rony K. A. TumupszeB unran tam
JICKIIUH 10 OOTaHHUKE B MOJIHOM o0beme. [Ipu
3TOM yUCHBINA BEJ aKTUBHYIO M HACBIIICHHYO
coOBITHSMU JiesiTeIbHOCTE. B 1875 romy K.
A.TumMupsizeB cTan JOKTOpOM OOTaHHUKH 3a
Tpya «O0 ycBoeHUHU cBeTa pacteHueM». C
1877 roma y4eHbIi cTan paboTaTh Ha
kadeape aHaTOMUHU U (PU3HOJIOTUH PACTCHHUM
B MOCKOBCKOM YHUBEPCUTETE. SABIIsIICS
npeaceaareseM 00TaHNYECKOTO OTICICHUS
OoOmecTBa mroduTeneil €CTECTBO3HAHHUS,
pabotas B Ty mopy IIpu MOCKOBCKOM
YHHUBEPCUTETE.

« TUMMUPA3EB - 3TO HE TOJIbKO BEJIMKUM
Pa3yMm, HO U BEJIMKaA AYyLlla>» NMMCall
aKagemMnK Komapos B. /1.
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Ilouemy pacTeHusi IOBOPAYUBAIOTCH K CBETY?
PacTenune, BLICTAaBIEHHOE HA ITOJOKOHHUK |,
BCKOPE MOBOPAYNBACTCS JIUILIOM K YIIHIIE, M YTO OBl
COXpPAHUTh €ro (hopMy, MPUXOIUTCS €TO BPEeMS OT
BPEMEHHU TIEPECTABIISITh. DTO IMMOCTOSIHHOE
oOpalllecHHEe K CBETY IIPOMCXOAUT aBTOMAaTHYCCKHU
3a CYeT pocTa pacTeHus. B camowm aene, pacTteHue
HAKJIOHSETCSI COBCEM HE TaK, KaK JIIOAH WU
’KUBOTHBIE, - OHO ATO ACJIACT HOTOMY, YTO PaCTET
B OIPEICICHHOM HAaNPABJICHUU. XOTS JIBUXKECHUS
pacTCHUM BE€ChMa OTJINYHBI OT JABHIKCHUM
MIPEICTABUTENEH ) KUBOTHOI'O 11apCTBA, OHU
IIPUBOJAT K TOMY K€ PE3YJIbTaTy-U3MEHEHHUIO

:EM%HIM B IIpocTpaHcTBe. B paMkax HaydHOUI
0 (hDOTOTPOIINYHBI.

.



® AHIIMAUCKAN ydyeHbld Yapib3 JlapBUH pelmni MpoBEPUTH, Kakas

YacTh HA3€MHOI'0 PACTEHUS OT3bIBACTCS HA CBETOBOE
pasapaxenue. M pacteHue oeNu: YepHbIe KOJIIAYKA — HA TOJIOBKY
MPOPOCTKOB KAHAPEECYHOM TPABbI, YEPHBIC PyOAIICYKH — Ha €€
cTe0enbKU. BBIACHUIIOCH, YTO pACTEHMS C KOJITAYKaMy Ha
rOJIOBKAX MEPECTAIM PEArUPOBATH HA CBET, POCIHU NPAMO, a
pacTteHus B pyoOarieykax u3ru0aiMch B CTOPOHY UCTOYHUKA CBETA,
TO €CTh COXPAHSIIA CBOM MOJOKUTEIbHBIN (poTOoTponu3Mm. JlapBuH
MPEANOI0XKUII CYIIIECTBOBAHUE BENIECTB, KOTOPHIEC, HAXOISACH B
BEPXYILKAX PACTEHUS, BOCIPUHUMAIOT CBET, & 3aT€EM MEPEHAr0T
BHU3 MO CTEOJIIO0 KAKOE-TO «BIIMSTHUEY, BbI3bIBAS U3rHO PACTEHHS.
[To3xe B pyKax U yMaxX MHOTOUYUCIIEHHBIX YUYCHBIX 3TO «BIUSHUEC
OYUCTUIIOCH OT MSIKOTH HEOIPEAEITCHHOCTHU U BBUIYIIUIOCH B
KOHKPETHOE TBEPJ0€ U 3BOHKOE MOHATHE — TOPMOH pocta. C HuUM
OBLIO MPOETAHO HEMAJIO OIBITOB.




1. Onoim Ne 1. Ilocaaunu cemeHa (paconu B MOYBY, BCKOPE
MOSIBUJIMCH POCTKH SIPKO 3€JICHOTO IBETAa, YTO JIOKA3hIBACT
00pa3oBaHue XJI0podusIa Ha CBETY

2. Onvim Ne2. B 1 Bapuante ceMeHa (hacosiu ObLIN MOCAKEHBI B
IIBETOYHBIN TOPIIIOK, KOTOPBIM MBI IIOCTABHIIM B MECTO, T
HEJI0CTAaTOYHO CBETa (ITOTOM MBI €r0 BBICTABUJIM HA CBET).

3. Bo 2 BapuanTe ceMeHa ¢daconu ObUTA MOCAXKEHBI B MIOYBY B
I[BETOYHBIN TOPIIIOK W MOCTABJICHBI HA MMOJOKOHHUK, I7Ie MHOTO
CBETA.

4. Hawu nabnoodenus: B 1 BapuanTe pactenus pacoau 0e3 cBera
CHJIBHO BBITSHYJIMCh, & CTEOJIU CTaId TOHKUMH U OJIETHO- ,
JKEJITOTO IIBETA.

5.Bo 2 BapuaHTe pacTeHUs CTOSJIA HA CBETY U UMEIA KOPOTKUI
CTE0EJb U SIPKO 3€JICHBIC JTUCTHSI.

6.MbI HOBTOPHIIM 3TOT OMBIT C OTYPUAMH COPTa «DEHUKCY.
Pesynprarel moATBEPAMIIA HAIl TIEPBBIA OTBIT .

Kuzno pacmenus ouenv yousumenvHa!



1. CBeT o4eHb Ba)KCH JJIS )KU3HU PACTCHHMI, TaK KaK 3a CUeT HEro HJeT
npoiecc (oTocuHTE3a - 00pa30BaHUE OPraHUYCCKUX  BEIIECTB.

2. CBeT NomiomaeTcs XJI0po(PuIIoM — 3eJICHBIM ITUTMEHTOM.
3. Xnopodumn obOpa3yeTcs Ha CBETY.

4. Tlpu HEmOCTATKE CBETA PACTCHHUE BEITATHBACTCS M CTAHOBUTCS CIIA0BIM M3 —
3a TOTO, YTO €My HE XBaTaeT OPraHUYECKUX BEIICCTB.

r
5. Kp ME XJI0pOHILIa, B PACTCHUSIX 00pa3yroTCs U IPYrue MUTMEHTHI — |
KGITBIC, KPACHBIE, OPAHIEBEIC.

6. CBeT,BbI3BIBACT ABMKCHUE pACTEHUH - ((DOTOTPONU3MBI), U OHU ¥
MOBOPAYNBAKOTCA K. CBETY \
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® K.A.Tumupsszes «Knu3Hb pacTCHUSD U3,
Jletckou Jlureparypsl

muH. [IpocBeniennss PCOCP, MockBa 1949 .

® Jerckas DHuuMKiIoneausa « PacreHus u

KUBOTHBIE» T.4, n3garenbeTBo «Ilemarorukay
1973w

»

® @otorpadun y4eHOTO M3 HHTEPHET-PECYPCOB
®© M. EmiieB «l_fone HOBBIX HAACKI»
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