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1. Jurmiom III cTenenu B pallOHHOM QIMMIINAJIE 110 OMOJIOTHH.

2. Memﬁynép’ozmaﬁ koH(pepernus «CTapT B HayKy» cepTU(hHUKAT Y4aCTHHKA
KOH(EPEHITHH.
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3. _Me}xfy?lapozmazl KoH(pepeniusa « HTENIEKTyalIbHOE BO3POKIECHHE»
" mumioM II crenenm. '



. BBegeHue \
I{aHHaﬁ&IGOTa ABIISIETCS YACThIO KOMIUJIEKCHOIO MCCIIEIOBAHUS POCTA U pa&n

pactenuii B 1aboparopur «MicroLADA» , IpOBOAMMOIO B paMKax JIEATEIbHOCTH
IIKOJILHOTO Hay4yHOTo oOmiecTBa ruMHa3uu Ne 498 ropona Cankr—IlerepOypra.

B03MOXHOCTB y4aCTBOBATH B HACTOAIICM KOCMHWYCCKOM SKCIICPUMECHTEC, COTpyAHNYAA C

KOCMOHABTOM U CBEPCTHUKAMH M3 PA3HBIX yacTeu Mupa, — OoJIbIIIas YeCTh JJIA
KaX10I'0 HIKOJIBHUKA.

B xone MexayHapoIHOTO KOCMUYECKOTO 00pa30BaTeIbHOTO SKCIIEPUMEHTA

«MicroLada-3» yuaniuecss Mocksbl, Cankt-IletepOypra, CIHA u Anonuun
napajienbHo ¢ kocmonasroM 0puem MBanosuyem MaseH4eHKo (paboTaromum Ha
MexayHapOAHON KOCMHYCCKOM CTAHLNN)B CIICLIHATbHBIX MOJY/ISIX BEIDA@PHIIH
Tperwpoman ropoxa ycaroro. Pe3yibrameforo 9KCHEPUMEHTA JJOTIOIHMIT HAIlIH
3HAHMS O TOM, YE€M OTJIMYAETCSl PA3BUTUE PACTCHUN B 3€MHBIX U «KOCMHYECKUX)
‘yenosusix. B TEUCHHUE HECKOIBKUX MECALICB OKCIICPUMCHTA IIKOJLHUKH U3 Pa3HbIX
CTpaH U'KOCMOHABT OOMEHHUBAJIMCh CBOUMU HAOTIOAECHUSIMHU U (hOTOTpAPUSIMHU.

Hayaso skcniepumenta — 22 suBapsi 2008 roga. Oxonuanue — 10 anpens 2008roza.



. ODbocHOBaHWE 3KCNepUMEHTa
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Bomnpo€: «EcTb 11 xu3Hb Ha, Mapce?» He NaBaJl OKOS YYSHBIM HE OJUH IOl VMBOT
celiuac OTBET Ha JAaHHEIH BOIIPOC cTay Hanbonee onu3ok. Ho nepen yuéHbIMU
BCTaja IMpooiIeMa: Kak ke 00eCIIeUnTh dKUITaK MUTAaTeNbHbIMHU 3ammacaMu? I1onéT
Mapcy 1o Tpacce 3emirss-Mapc-3eMiIs-MOKeT IIPO0JDKaThCs Ooee TpEX yeT. s
CpPaBHCHUS, HA DKUIIAXK, COCTOSIININ U3 TPEX YCIOBEK, TOHATOOUTCS IIPUMEPHO 3 T
00€3BOKEHHBIX IIPOJYKTOB M CTOJIBKO K€ KUCIopoaa, 6oiee 5 T Bogsl. 1 '
HKCIICPUMEHT, B KOTOPOM HaM IOCYACTIMBUIOCH IIPUHATH YIaCTHE, ABISCTCS
4acThIO dKcrepuMeHTa «Mapc - 500%», KOTOPELii B CBOIO 04EPE/b MOMOKET, .
OCYWTB SKCTICIHIIHIO Ha Mapd, “oSgaw . .
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Lenpi0 JaHHOM PaOOThI SIBIISETCS: & \

1. BripammBanue TpEeThEro ypoxkasi ropoxa ycaroro (reHeTH4E€CKH MapKUpPOBaHHAS
kapaukoBas auHus 131 Pisum sativum u3 KoJuleKiuu Kadeapbl TeHETUKU U
- cenekunu buonmormdeckoro dakynsrera MI'Y mm. M.B.JlomoHOCORa) B

ycranoBke MicroLADA.

2. McCIemoBaHUE HTAIOB Pa3BUTHUS PACTEHUS IIyTEM CPABHUTEIBHOTO aHAIN3a
pocra paéT_eHH;I B HAlllell THMHA3UM U Ha MexX1yHapOIHON KOCMH%C@}L
. .

3. Afﬁ{ng 3aBHCHMOCTH POCTA PACTEHHS OT 00BbEMA MOITIONIEHHOH BOBI 1

- TEMIIePaTyphl TTOYBOTPYHTA.

4. . CpaB’HeH'I/I_C MacChl [IOYBOTPYHTA J10 U I1OCIJIE SKCHEPUMEHTA.
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. MaTtepunanbl nccnegoBaHus

_ L, —

O6L€&(<:CH6HOBaHH>I - TOpOX ycaTbli (FEHETUUYECKN MAPKUPOBAHHAS KAPIIMKO
munus 131 Pisum sativum u3 KOJUIEKIMHU Kadeapbl TCHETUKHU U CEJIEKIIUU N
buonorunueckoro akynsrera MI'Y um. M. B. JlIomoHocoBa). Beicota pacTenuit

25- 30 cwm, 1McTOBas MJIACTUHKA TpaHCPOPMHUPOBAHA B PA3BETBICHHBIC YCUKH,
OKpacka JICTIECTKOB - PO30BO-JIMJIOBAs], OKpacka 0000B - 3eJIeHasl. BI)I60p pacTeHus
ropoxa ycaroro oOycIoB/ICH OOJIBIINM KOIMYESCTBOM IIOAO0B, XOPOILICH
BCXO}KeC’EBIO B YCIIOBUSAX HEBECOMOCTH. s BpraIHI/IBaHI/IH ObLTM 0TOOpaHbI 12
CeMsIH 00IeH Maccon 3,2 I.




Tperuii ypoxkaii ropoxa ycaToro MbI BEIPALUBAIHN B 1abopatopun MicroLADA,
uMeromeit:pasmepsl: 24,5 cm x 20,5 cM x 37 cm. '
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1 -BEHTWJISITOP, BCIAEACTBUE PAOOTHI
KOTOPOI'O PaCTEHHUE IOJIYYAET KUCIOPO/I.

2-T'OMUHUCLEHTHBIE JIAMIIBI JAI0T
PACTEHHIO CBET U TEIUIO 24 yaca B CYTKH.

* « i+, SeIOUBOTPYHT. p—_—

* -

4-naTynK HAOIIONECHUS.




MeToabl nccnenoBaHus
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,KOHTelff‘p C TMMOYBOTPYHTOM MOMEIIAJICS -Bﬁa-gopaTopmo «MicroLADAY.

CeMeHa ObIIM IOCAKEHBI HA PACCTOSHHMHU 3 CM IPYT OT Apyra U Ha Tyouny 1 cm
KOJIMYECTBE 12 MITYK B IPEABAPUTEIHHO B3BELICHHBIN IOYBOTPYHT.




JIiist AKCHMpOBaHKs pe3yNbTaToOB HCCIIEI0BAHUS IPUMEHSIIAch Pa3HOOOpasHas cucTeMa
n3mepeHust. Kakaplil 1eHb Y9aCTHUKY UCCIIEI0BATENBCKOM IPYIIIibI HPUXOAMIH B
Ja aTopp'Ho B 11.45. s cHATUSJgganii ¢ pruOOpPOB U OMpeEie A

¢Ma TOTIIONIEHHOM BOJIBI, CDABHEHWIS TEMIIOB POCTa CcTeOIIs, JIUCTh

O6pa30BaHI/I}I LIBETKOB, TLIOJIOB. Bce JIAHHBIE 3aHOCHIINCH B THEBHHUK

HaOIIOIEHUN.

4 POCTOM MHKpOropoxa (®espaim)




JlutepatypHbit 0630p | .
PaCHpZ?)ﬁHéHHBIﬁ B KYJBTYpE ropowﬁ oOnagaet OOJIbIINM pasﬂ\agu«meM

(dbopM 1 BO3EIBIBACTCSI BO MHOTUX CTpa#ax Mupa. Bo3aenbsiBaeMbie cCOpTdgopoxa
OTHOCSTCS K BULY TOCEBHOM, OJBUIY OOBIKHOBEHHBIH. PacTeHns MMEIOT
HESCHOUYETHIPEXTPAHHBIN, BHYTPU MOJIbIN, JTETKOMOJIETralouil cTe0esb, JTUHA
KOTOPOTO M3MEHSETCS Y KapiauKoBBIX (hopM — oT 30 10 50 cM. JIMCT CIIOXKHBIM,
OOBIYHO COCTOMT M3 Uepelika u 2-3 map JIMCTOYKOB U yCUKOB. L[BeTku
MOTBUIBKOBOI'O THIIA COCTOAT U3 Iapyca, AByX KpbUIbEB U JIONOUKH. [1imox ropoxa —
600, COCTONT U3 IByX CTBOPOK, HO Pa3BUBAETCS U3 OAHOTO IIOAOIUCTHKA. JnuHa

000a — 3-15 cm. B xaxxnmom u3 Hux 3-8, nHorna 10 10 cemsH.
-Boﬂbmﬂli(:}Bo BO3/IEIIbIBAEMBIX y HAC COPTOB-EQROXa OTHOCUTCS K PACTCHUAM

- JUIAHEOTO nHs. [IpH IPOIBIIKEHNH C I0Ta HA CEBEP Pa3BHTHE KYIBTYPbl YCKOPSCTCAL.
‘Topox OTﬁocp{TeHBHo MaJloTpeboBaTeNIeH K TEITy, CEMEHA Er0 MOTYT ITPOPACTaTh
pu teMneparype 1 - 2C. OnHaKo B TAKHX YCIOBHSX IIPOPACTAHHE CEMSH UIET
O4eHb MeneHHO (12 — 20 nfiei u 6omblle), BCXOAbI OBIBAIOT OCIA0JIEHHBIMHU.
MuHuMasbpHas TeMIeparypa, HeoOXoumMast 1J1si HOPMAIbHOTO PAa3BUTHS BCXOIOB 1
(opMUpOBaHKs BEreTaTUBHBIX OpraHoB, cocrapiseT 4 — 5C. C IOBBIIEHHEM €€ JI0
10C, cemena nmpopacraroT B TCUCHHUE RggH — ceMn TTHEH. .
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OntumalnbHasi CpeIHECyTOUHAs TEMIIEpaTypa BO3yxa B Mepuoji popMupoBaHUS
BETCTATUBHBIX OPraHOB 12 — 16C, nng popmupoBaHus TeHEPATHUBHBIX OPTaHOB

16 - 2}2,‘3 nepnoz[ pocta 6000B U HAJIRSee M T H 16 - 22C. TeMHepaTypaVe 26C
. N\
0

IAaTCILHO BIUSCT Ha KOJTUYSCTBOM KaueCTBO ypOKas ropoxa.

Topox TpeboBarteneH k Biare. Kpurudeckuii nepros kK HEIOCTATKy BIIArd y ropoxa
JTOBOJILHO JUTUTEIbHBIN — OT 3aKJIaJKU T€HEPATUBHBIX OPTaHOB JI0 ITOJIHOTO
UBETEHUs. B TO 3k BpeMs TOpOX OT3bIBYMB HA MIOJIMB, OCOOCHHO B IIEPHOJL
dbopMupoBaHus OyTOHOB, [IBETEHMS U Hadasa HaJiuBa 000OB.

I/IccﬂeszaHHﬂ IIPOBEICHHBIE B na6opaTop1m MI'Y, no3oamnu Kynepman @M.
BBIIEIUTE 7S OJHO- M ABYJIETHUX pacTeHMi 12 1mociueqoBarenbHbIX 3TaoB
OpraHoreHesa. ITpu 5Tom Ha [ u 11 dTamax HpOMCXOMUT I HEpEHINALL Y
BGPG%H,BHLIX OpraHos, Ha MulV= nﬁﬂtpeﬂunaunﬂ 3a4aTOYHOTI'O COLIBETHS, HA
Vo= (bopMupOBaHKE IIBETKOB, Ha IX — OIIONOTBOPEHNE U 00pa30BaHHE

. 3UTOTHL, HA X — X1 — pocT u popmupoBaHue cemsiH. JKu3Hb Kaxa0i ocodu

. pacTeHus XapaKTepHU3yeTCs NHAUBHYaIbHBIM Pa3BUTHEM.

MBI BBLISTIAIN OTAEIbHEIE (ha3bl PA3BUTHS KaK BETETATUBHBIX OPraHOB (HAIPUMED,
KOpHS, CTe0I1s, IMCTa, 1o0era), Tak U peIpoayKTUBHBIX (HAIpUMeED, uBeTKa 7M1
CEMECHHU).
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JlanHas paboTa SBISETCS YaCThIO KOMILIEKCHOTO MCCIIEOBAHUS POCTA U Pa3BUTHA

PaCTEHHM B-PA3HBIX YCIOBUIX CYyIIECTBOBAHUS HA MPOTSIKEHUU MHOTHUX JIET,

MPOBOJIMMAs YUAIIMMUCA HAIIEW TUMHA3UU B PAMKaX [IKOJIbHOTO HAYYHOTO

oOmiectsa. [IpoBenéHHOE HCCIIENOBAHUE [TO3BOIISET CAENATH BBIBOJ, YTO B

YCTaHOBKé MicroLADA MOXHO aBTOHOMHO BBIPaCTUTh pacTeHue. CBET ropox

y.caTBIH HOJTyYaeT OT JIaMIl, HaXOASINXCS HA BEPXHEH CTEHKES MOJTYJIst MicroLADA,

KHUCJIOPOJ BCIEICTBHE padOThl BEHTUJIATOPA, BMOHTHPOBAHHOTO B 33/IHIOI0 CTEHKY

J1a00PATOPHH, MUTATEIBHBIC BEIIECTBA Iy TEM (POTOCHHTE3A. Y UALINCCS .
OCYLUEETRIISIIOT TONBKO ONHB pacTeHi Sy . .
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- PocT pacteHunu B rumHasnm Ne 498

f . :
F - S
Henenu 1 2 3 4 5 6 7 8 9 10 11 12
Beicora 22,012 | 28,01-03,  04,02- | 11,02-  18,02- 2502-  03,03- 10,03- | 17,03- | 24,03- @ 31,03- | 07,04-
pacteri 701 |02 10,02 | 17,02 2402 | 02,03 | 09,03 | 16,03 | 2303 | 30,03 | 06,04 | 10,04
1 0 1.5 5 6 9 13 15.5 18 22 24 25 23
2 0 -1 . 5 7 11 15 17 19 23 25.7 25 "1 23
3 0 1 5 8 10.7 16 17 ‘20 24 26 26 24
4 0. 1.6 4 9 12 15 17 20 24 26 . 4.5 23
5 B 1. 35 |5 TS |17 187 (235 |25 125 |23
6 ’ -:z 0 . J1° 2 8 12 . 15 17 20 24 25 24 23
7 o, |[1- 25 |7 1 14 157 195 24 26 25 | 243
8 0 1.5 3 7.5 12 15 17 20 26 24 25 23
9 0" 0« 2 : 8 11 15 16 20 24 26 25.2 23.5
10 0 1.5 5 8 10 14 16 ; 19 23.7 AR 25 . 23
ﬁ 0 1 3 8 12 15 17 20 54.5 25 24 23
12 - - - - \‘ - - - - - - W -
r—— :
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CpaBHUTENBHbLIN rpauK pocTa pacTeHUN
/' . | . N
¢ rumHasum Ne49sum MKC - 16. ~

pPOCT TpeTbero ypoxas ropoxa ycaToro
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Hepenu




~ 3aBMCUMMOCTb pocTa pacTeHust oT 0b6bema
/z ; "MOrMoLLQMEON BOAbI \

-

Hepenu 1 2 3 4 5 6 7 8 9 10 11 12

O6BLEM
(mn) 50 | 100 | 455 | 180 | 200 | 600 | 350 ' 200 & 180 | 175 | 160 | 140

pocT TpeTbero ypoxas ropoxa ycaTtoro

—8— rMMHa3ua N2498

8 9 10 T2 3 4 5 6 7 8 9 10 11 12

Hepenu Hepaenn




3'aBI/IC.I/IIV'IOCTb pocTa pacTeHUs OT TeMnepaTypsbl
/: ; -~ NoYBaERyHTa \

Hegenu 1. 2 3 4 5| 6| 7 8 9|10 11 12

-

TemnepatyparpyHta | 25 24 | 21 | 23 | 23| 23 22 25 .26 26 23 20

Hepenu 1 2 3 4 5 6 7 8 9 10 11 12
Poct (cm) 0 1 5 8| 12 15| 17 | 20 j__ 26 | 25| 23

: e ) . 2 Y e ‘o.-.s"&‘f-s.

TeMnepaTypa cMecu poCT TpeTbero ypoXkasi ropoxa ycaToro
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Temnepatypa
o

6 7 8 9 10 11 12 1T 2 3 4 5 6 7 8 9 10 11 12

Hepenu



'CpaBHeHme Macchbl NOYBOrpyHTa 40 U nocne
/ ; ~ SKCamMMeHTa X

Sulaal

Macca mo4BOrpyHTa IMOCIIE

*Macca nousorpysta 10
skcriepuMenTa. M=2018 r

skcnepumenta. M=2052,5r -

‘ -' ' ; ) y : .
Macca BeIpallleHHBIX PACTCHUI BMECTE C KOpHeBOI‘ ' &

CHCTEMOM, CTCOISIMH, JIMCTHSIMHU U MJI0JaMH
cocraBisieT 31,95 r

~
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OxcniepumeHT MicroLADA no3Bosui:
[TonyyuTh ceMEHa paCTE€HUN rOPOXa, BEIPAIIEHHBIX U3 KOCMAYECKUX CEMSIH.

[IpoBecTH CpaBHHUTENBHEIN aHAIM3 POCTA U PA3BUTHS PACTCHHIA B YCIOBHSIX
HEBECOMOCTH U B YCIIOBHSIX I'paBUTALMK. B yCI0BUAX HEBECOMOCTH JaHHOE

+' pacTeHHE pa3BHUBAETCsI UHTEHCUBHEE U JAET OOJIbIIIE IJIOA0B, HEXKEIN B
YCIIOBUSIX TPABUTALIUU. :

3.  IIpoananu3mpoBaTh 3aBUCUMOCTh POCTA PACTEHUM OT TeMIIEPaTypPbLU
~+  00BeMa momouaeMon BOILLI.cH,a_quimee 3HAYEHHE MOMIONIEHHON BOIbI
. ##QO0TBETCTBYET /IaTe LIBETEHHS TOPOXA, @ MAKCHMYM TEMIIEPATyPbl

O =

A IOYBOI'PYHTA POCTY IIIOAOB.

4. CpaBHUTHL MacCy IMOYBOTPYHTA 0 ¥ MOCIIE DKCIIEpUMEHTA. Pasnuna B macce
: HOYBQI'PYHTA 10 U MOCIIE IKCIEPUMEHTA COCTABISET 34,5 T



.+ JInyHbIV BKNaQ B uccnegoBaHme
. | i

| ;IBJI»%}: KOOPAUHATOPOM MccneILOBaTe'J'IL.CKOP”I rpynnsl ruMHasun Ne498, nenmama
rpauKH, TOKIaJIbI, CICAUIA 3a IOJWBOM PACTEHHS U CHATUS MOKa3aHWi ¢
puOOpOB, Jienana GOTOCHUMKH U OTIIPABIIsIa UX IO AJIEKTPOHHOM MOUTe
AHVCBKOBY BHKfopy HNBaHoBUYY, KOTOPBIM B CBOIO OUEPEb SABIISAIICS
KOOPJIMHATOPOM dKcriepuMenTa B ropojie Cankr — [TetepOypre.




- bnarogapHocTb
A 6JI&|£IO MOWX HAy4HEIX pyKoBopuTener — CunanTheBy Upuny HHKonakB 17|
TepemkoBy Tarbsany MBaHOBHY — 3a IOMOLIb B 0OPMIIEHHH PabOTHI 4 TAKKE BCIO

HCCHCHOB&TéHBCKyIO I'PYIIITY 3a IPOABJICHHUC DHTY3HMAa3Ma U daKTUBHOCTH B
IIPOBCACHNHN JaHHOTO OKCIICPUMCHTA B Halllel rTUMHAa3HH.
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