«CBETJI-®JIOPA» - OBPATHAS CBA3b.

Puc.1. Kapra 3¢ppektusHoctn

«Kuznv!?.. UYmo maxoe KU3HB?.. Kusas
npupooa?.. Kakoe mauncmeo 00a#cHO npouzoumu,
umobbl cpedu Xaoca CMepuiibHoOU Nep8o30AHHOL
niawemslt, usgepealowel. Mazmy U pAcKaléHHble
2azvl, 6 NEPBUYHOM OKeaHe 3apOoouicsi U OKpen
nepewlil pocmox HcusHu? ! »

H.JIeBamoB «Ilocnennee obpatieHue K
YEeJIOBEUECTBY»

ITo3nanue Bcerga HAUMHACTCS C BOITPOCOB, OIMHUPAIOIIUXCS Ha YK€ M3BCCTHOC,
HO HC IO KOHIIA ITOHATOC....

Hayke koe-uTo WM3BECTHO O MHKPO UM MaKpOMHUpPE, HO, HE pa3o0paBIIUCH C
ocHoBHbIM BompocoM, UYTO TAKOE XW3Hb, yenosek moryout u cam cedsi, u
BCIO M1aHeTy. K coxalieHuto, 1ajieko He BCEX JIF0JIEN MHTEpPECyeT 3TOT BOMPOC, TO
€CTh, MOJY4YaeTCsl, YTO OHU camMH ce0e He MHTEpeCHBl. X MHTEepecyeT TOJIBKO
«varepuanbHoe», HO U Bonpoc YTO TAKOE MATEPUS u otkyna ona Gepercs,
TOXXE MX HE 3a00TUT. BCE CBOAUTCS TONBKO K TOMY, YTOOBI MaTepHAIbHASI YacTh
BOIpoca obecrneurBasia KOM(POPTHOE MPOKUBAHUE, TMOACPKUBAS OTY KU3HH B
YeJIOBEUECKHUX YCIOBHSX CylecTBOBaHMs. CTOMT JM HAOMUHATh, YTO MOJ00HOE



COOTHOIIICHHE WHTEPECOB MPHUBEJIO K IKOJIOTHYECKON KaTtacTpode, HEeU3ICUUMbIM
00JIE3HSIM U HE3JJOPOBOM MHIIIE.

Mpbl He OyneMm 3adaBaThCs CErojHA (PUIOCOPCKUM BOIPOCOM O CMBICIIE
xu3Hu! Ilpumna mopa Apyrux BOMPOCOB, M HA4aTh HAA0 C TOTO, YTOOBI
BCMOTPETHCSI BHUMATEIbHEE B CaMUX CeOsi, 4TOOBI TOHSTH, 4TO ecTh YemoBek. U
JUIS1 TOTO HY>KHO 3aJaTh €11€ MHOT'0, MHOTO BOIIPOCOB. ..

Hanpumep, Takux:

Ecnu ¢ Kocmoce - Mwmuapébl njianem, mo noiemy He Kaxicoas nianema
Hacenena Hcu3novio?

Ilouemy cywecmeyrom Heo0Xo0umvlie U OOCHMAMOYHbIE YCA06UA 014
603HUKHOGEHUA HCUZHU?

Umo neo6x00umo, 4moowl Hcu3Hb He MOJIbKO HOAGUNACH HA NAAHeme, HO U
ROYUUNA BO3MOMNCHOCHIL PA3BUGAMBCA, CHIPEMACL K COGEPUICHCMEY, He
Hapywiasa nopoousuieil e€é 2apMOHUU YIAO0MNCEHUsA IHEPZUll 6 CmpPyKmype
HPOCMPAHCME, 8 KOMOPLIX POPMUPOBANACH HCUBAA K1eMKA?

Om uezo 3asucum nPOOOHCUMENbHOCMb MHCUZHU U BO3MOMNCHO JlU
COXpanums 300p08ve U M0J1000CHb?

[Tountarenu Hamiero caiTa yXe 3HAKOMBI C MaTepHallaMH, B KOTOPBIX
noApoOHO H  MOCJIEJOBATEIbHO pacCKa3blBaeTCss 00 H3TOM  yAUBUTEIBHO
WHTEPECHOM TIPOIIECCe, OCTAIOUIEMCS MAUHCMEOM Ui MHOTHX JIIOJEH — O
BO3HUKHOBEHUU JKU3HU U YCIOBUSIX €€ MOAepKAHUS.

[IpenenbHO TPOCTO 3TO M3M0KEHO B TpyAax H. JleBamosa, 4yTh cioxHeEe — B
paborax A. XatpiOoBa, a B crathax «3Hanus ot Na Yama» - @. lllkpynHeBsiM 1
koJuiekTuBoM Pycckoro Hayuno-Texaudeckoro O6mectBa («PHTO») cBeneno B
CAUHYI0 KOHIEMIMIO JJIS TOSICHEHHWS] TEXHOJIOTUM JKM3HU, BOIUIOIICHHBIX B
reHepaTope u nporpammax «CsetJD».

Ho ocHOBHBIM TpyaoM, TJe MPEACTABICHBI YCIOBHUS IKU3HEOOECTICUCHUS
JKUBOM KJIETKU U pa3BUTUA Mo3ra, Kak HeOOXOAMMOTO yCIIOBUS CYIIECTBOBAHUS U
ABOJIIOLIMM pa3yMHOTro cyiectBa, kak Buaa - YEJIOBEK, sBisieTcs coBMECTHBII
TPy MHOTHX TQJIAHTJIMBBIX yU4€HBIX - «OcHOBBI DopMupoBaHus YenoBeyecTBay.
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Ku3Hb BO3HHUKAaeT, KOTJa OMNPEIEJICHHBIM MPOCTPAHCTBEHHBIM 00pazoM
BBICTpanBaloTCs atoMbl U MoJekyabel B cTpykTypy PHK m JIHK, coxpanss Bech
nyTh (OPMHUPOBAHUS IJOTHOW MAaT€pUU B COBOKYIMHOCTH IOCJEI0BATEIHLHOTO
CIMSIHUSL DHEpruM Marepuil (IEpBUYHBIX MAaTEpHii), a TMpU HAKOIJIEHUU
KPUTUYECKOM Macchl (MHEPIMOHHOW M HEWHEPIMOHHOM MAaTepUH) HAYUHAET
cOo3/1aBaTh qy0JM, BOCIPOU3BOAS caMmy ceOsl.

Ku3Hbp npexkpamiaercs, KOrjaa pa3pyumaercs 3Ta cucrema.

DTa cHcTeMa HE SBISETCS CTaTUYHOM, TaK KaK Ha IIAHETE IOCTOSHHO
MIPOUCXOMAT ABWKCHHUS CIIOEB aTrMmocdephl, Tepemnaabl TeMIreparyp W JIpyrue
(bakTOphl, BO3HUKAIOIIUE TMPHU CIOKHEHUIIIEM IBM)KCHHHM CaMOW 3eMJIM BMECTE C
IJIAaHETApPHON CHUCTEMOUW B HEOOBATHOM IMPOCTPAHCTBE KocMmoca. Kpome Toro, ere
¥ CaMH JKUBBIC OPTaHU3MbI OOPEITH CIIOCOOHOCTh MEPEMEIIAThCS B MTOMCKAX TTHIITH.
CrnenoBaTelbHO, TaKkas KMBasi CUCTEMa KJIETOK JTOJDKHA OBITh HAJIE)KHO 3alllUIeHa
oT paspymieHus. I ocoO0eHHo, crucTemMa CII0)KHOTO MHOTOKJIETOYHOTO OpraHu3Ma.
CaMOCTOSITEIPHO OHAa He CHOCOOHA COXpaHSATh IEIOCTHOCTH (OPMBI U
OpraHu3alvi0 JKU3HeAesATeIbHOCTH 0e3 compoBoxaenuss U3BHE - kak s
OTJICTIbHBIX WHAWBUIAYYMOB, TaK M UX UYHUCIECHHOW COBOKYITHOCTH IO HAJEJICHUIO
TEPPUTOPUH OOWUTAHUS BCEMH HEOOXOIUMBIMU (YHKIMSIMHU TIO TOAACPKAHUIO
Kupoit Knetku u e€ cBsisu ¢ Mosrom (CyIIHOCTBIO MHOTOKJIETOYHOIO



opraHusma). OJTUM ke  oOycloBleHa
HPOJIOJDKUTEIBHOCTh JKU3HH TaKOTO >KUBOTO
cyliecTBa, OyJib TO pacTeHHE, )KUBOTHOC HJIH

YEJIOBEK.

HWrak, xuBas cucreMa —  3TO
COBOKYIIHOCTh aTOMAapHBIX CTPYKTYp M HX
KOHCTPYKTUBHAs LIEJIOCTHOCTD Ha

ONpEJEIEHHBIA CPOK CYIIECTBOBAHUS KUBOIO
cyliecTBa, KoTtopas 3aaaercs Cucremon
VYnpasnenusi 3emnu. BcE, 4TO CBS3aHO C
)KM3HbIO KJIETKU B JIIOO0OH eé ¢opMe
«IIPUPOJHOM daHTazum», KaK
MHUPOO0Opasywuen OCHOBBI BCeH
ouocdepsl, Tak U QJIOPHI, YIPABJIAJIOCh U
OpPHUEHTHUPOBAJIOChH paHee B paMKax OJHOM
U3 JIBYX rJIaBHbIX [Iporpamm
MHTepBeHTCKOUM CucTeMbl YmOpaB/eHHA: MPOTrpaMMbl «YIPaBasA€eMOro
pa3sBUTUA 3HeProouoreHesvca KJETKH IUVIOTU M ¢uiopbi». K 3Tomy
claeyeT TaKKe COOTHECTH U BCE, UTO CBSA3AHO C «?KM3HbI0O» TPUOGHOM CIIOPBI.

Oco0oe MecTo B KMBOM CHCTEME 3aHUMAaeT KOHTPOJIbHBIN 1eHTp — MO3I.
Mo3r wuMeeT He TOJIBKO JIMIIb OAHO TIPOTOHHOE (M3BECTHOE
naToJioroaHaTOMaM) M3 BCe€X CBOMX BO3MOXKHBIX COCTOSIHUM, a TPH:
HEeUTpUHHOE (BbICIIIEE), AHTUHEUTPOHHOE ¥ IIPOTOHHOE, WJIU
HMOHHOE. B cuiy TOro, 4to HEpPBHBIE KJIETKH, KaK OCHOBA >XUBOM CHUCTEMBI
YenoBeka, 3aHUMAIOT JOMUHHUPYIOIIEE TI0 CBOEMY YPOBHIO Pa3BUTHS TMOJIOKEHUE B
MHOTOKJICTOYHOM OPTaHU3ME, OHU BIIUSIOT
u YIPABJISIFOT byHKIHSIMA BCEX

OCTaJIbHBIX THUIIOB KJICTOK
MHOTOKJICTOYHOT'O OpraHu3Ma.
ObecnieunBaroT CIKCHHYIO

cOamaHCUpPOBaHHYIO PabOTy BCEX KIIETOK
¢uznyeckoro Teira  OpraHU3Ma, UTO
SIBJISIETCS. HEOOXOIMMBIM YCJIOBHEM >KU3HU
TOrO0  OpraHu3Ma, TapMOHUU  MEXKIY
bu3ndeckuM U IPUPHBIM, ACTPAIBHBIM U
NEepPBBIM  MEHTaJbHBIM Tenamu (64 -
BepxHuss OKTaBa MaTepUaTbHBIX
CTPYKTyp. Bcé€, uTo BbIIE 64 OKTaBHI - 3TO
HEeHMHEPUHMOHHAs Macca, TO €CTh, TaM HET
IPaBUTALMOHHBIX YaCTOT).

H. JlepamioB mnoka3an LEenoudKky
pPa3BUTHSI MHOTOKJIETOYHBIX OpPraHU3MOB




OT Hayajla BO3HMKHOBEHHS IMIEPBOTO JKMBOIO KPUCTAJUIMYECKOTO OpraHu3Ma
(Bupyca) u nepsuunoii JKUBOM KJIETKHW. HauwHas ¢ pacTHTENHHOH KIETKH,
Kak Mbl roBopuM — kietku GJIOPHI, on oOpatuin Haile BHUMaHKHE Ha OCHOBHOMU
AJIEMEHT KAUYE€CTBEHHOM 3aBUCHMOCTH CHHTE3a OpPraHUYECKOrO BEIIECTBA OT
MOTOKOB COJHEYHOro ceta - Ouosorudeckuit KIIJ[ (kondduimeHT moiaeznoro
nevictBust). BKIIJ[ 3To 3aBHCMMOCTh CKOPOCTH Pa3BUTHSI KHUBOW PaCTUTEIbHOU
KJIETKM OT MHTEHCUBHOCTH HACBIIICHUSI COJIHEUYHBIM CBETOM (Tak Ha3bIBa€MbIH,
¢dbotocunte3). To ectb, HapallMBaHHE >XHUBOH MacChl IMOJHOCTHIO 3aBUCUT OT
ckopocTu  HaceileHus: CyIIHOCTH  pacTE€HUs  JHEpruel  marepuii, eé€
COCTaBIISIFOIINX, U SBOJIIOIMOHHOTO MOTEHIHaIa camoil CyIIHOCTH.

Pacturensubiii Mup ¢ BKITJ] =10% — ocHOBa >KU3HU )KMBOTHBIX OPTraHU3MOB,
B TOM 4YHUCIE WU JIOJEU. Imom ROCAeOHUNl mun 3IK0J102UYECKOU CUCHeMbl
coxpanuica u 00 Hawux Oneu. llpupoga He cMoriia co3gaTh PACTUTENIbHBIN
opraHusM ¢ OOJbIINM, YeM JiecaTh MpoieHToB, ouonornyeckum KIIJI. Bompoc:
IHOYEMY?

Yro xe OCTAHOBUJIO xox mnpoumecca pasutusa CyumHocreit
PACTUTEJBHOI0 MHpPAa HWJIH, 4T0 eme xyxe - OTBPOCHUJIO HA3AJL yxe
HMeIIHecH 3BOJTIINOHHbIC HAPA0OTKU?

N tak 5mu yx BaxHo 1 moael BennunHa KIIJ[ pactutensHoro mupa?
[ToueMy, mo3HaBass CyTh OBITHSI JKMBBIX CYILECTB, Mbl 0053aTEIbHO JOJKHBI
JIOTIOJIHUTEJILHO TPUBSA3BIBATHCS K KU3HHU KIETKU (uiopwsl? He sBisieTcst au 31O
3a0yKieHuEeM, MPUY€EéM 31ech (piopa U 310poBbe IJIOTH YeloBeka? B uém
B3aMMOCBSI3b MEXKAY HHUMH, B3auMHasi OOYCIIOBJIEHHOCTb CYIIECTBOBAHUS, HE
ABJISACTCS JIM OTO COKPBITBIM TAWHCTBOM OCHOB HMCTUHHOW aAHTPOIIO3KOJIOTUH
CaMOW »KM3HM Ha HAIIEH IUIAHETe, MPOTrPaMMHO 3aJI0KEHHOW €U I BCeX €€
OyIylIuX A3TamoB IUBUIU3AIMOHHOTO Pa3BUTHS U Tpouee? A B3aMMOCBS3b dTa
OUYEHb Ba)KHA ISl BO3POXKIACHUS TAPMOHUYHOTO OBITHS Bcel orocdepsr!

N3 tpynoB A.XaTpiOOBa HaM WU3BECTHO, 4TO 3emiisa umeer Komrieke
CTpykTyp, Brmovarommii Cucrembl Koutposs, Cuctemsl Casizu, CucreMbl
DueproobecnieueHuss, Kommekcel Ympasiaenus, Cucremsl KoopauHaiuu,
Cucrema Cunxponuzanuu u Tounoro Bpemenu, Kommaigeps! xu3znu, OObBEKTHI
(HJIO), nupamuapl, BKIOYas NMUpaMUAbl C IUlaBarolieil reomerpuei. Cpeansis
rIIyOrHa PacToIOKEHHs BCeX CTPYKTYp U 00beKkToB h = -4400 MeTpoB (0T ypoBHs
mopst). ItoT Kommieke ctpykryp 18000 siet Hazazn Obll 3aXBaueH UHTEPBEHTAMU B
HesaX MpUMEHeHUs oOJimKa yesoBeka (pyOalllkv) U ero 3HeproduoreHesuca AJis
COBMEIICHHS CO CBOUM P0POBCKUM MO3roM mayKoB.

3axBatuB Komruiekchl, HHTEPBEHThl HAYaJId YHPaBJISATH JIKOJbMH, CO3]/1aBas
MOCIYIIHBIE WX KOMaHJaM TreHOTHnbl Mo3ra B «pybamkax» momed. Tax
chopmupoBanack Cucrtema mapa3suTu3Ma. Tak OBUTM CHUXEHBI TMOTCHIMAIBI



CymHocTteld o€ M pAacTeHH, TaK KaK OH TpaTWICS Ha CO3JaHue 0co0o
M30paHHBIX TEeHOTUIIOB. TO €cTh, BCE MPOUCXOAMIO TOUYHO TaK, KaK IPOUCXOAUT B
Opranu3me OOJIBHOTO PAaKOM — PAKOBBbIE KJIETKM HAUMHAIOT OTTATHMBATH Ha ceOsl
NOTEHIMAJ, NPEIHA3HAYCHHbI BCEMY OpraHU3My, W IIPEBpAIlalOTCsI B
3JI0KQUECTBEHHYIO OIyXOJlb, KOTOpas YOMBaeT BECh OpPraHu3M BMECTE C
«PaKOBBIMU KJIETKAMM.

[ToMHMO yKa3aHHBIX B HAIIUX CTAThSIX MIPUYMH MHOTOYMCICHHBIX 00JIE3HEH -
JIOJIA 3a00JICBAIOT CETOJIHA €IlI€ U OT HEIOCTAaTKa €CTECTBEHHON ASHEPreTUYECKON
MOANMUTKH  CO CTOPOHBI PACTEHUW, MPUTOAHBIX [JIsi YHNOTPEOJICHHS B MHIILY.
[TosTomy, 4TOOBI pa3BuBaTh MO3r U YMHETh, ObUIM BBIHYKJICHBI TIPUMECHSITh IS
MATAHMUS KUBOTHYIO THINY (BBICOKOOKTABHYIO), UTOOBI KOMIIEHCHUPOBATh HU3KUU
DHEPIreTUYCCKUN YPOBEHb COBPEMEHHBIX PACTCHHM (HHU3KOOKTABHBIX), KOTOPHIC
TOXKE MPOIUIH IpeoOpa3oBaHUsl SOPOBCKOM CHCTEMBI, Ja €Ile U COoJAepKar
OTPOMHO€ KOJIMYECTBO TMECTUIMJIOB U APYTUX SJ0B, ABJISIONIUXCA TOKCUYHBIMU
TS JIIOZIEN.

JKv3HeHHbI TOTeHIMAT pacTeHuid ((uIopbl) HU30K, W 3TO MPAKTUYECKH
W3MEHUJIO CaMHU BUJbl PAaCTEHUU, MPEBPATUIO WX B TCHHOMOJU(DUIIMPOBAHHEIE,
HEMPUTOIHbIC MUTATh YeaoBeKa, HACKIIIAs €r0 BCEMH OKTaBaMH >KHMBON MaTEpHHU.
DTO MPOU30ULIO BCIEACTBUE TOTO, YTO COMPOBOXKICHHE U YIPABICHUE KU3HBIO
pPEryJIMpOBAIOCh TOJIBKO OKTaBaMH, IOCTABIIIEMBIMU C COJHIIA, a 3TO raMma-
dotonbl B 53 okrtaBe. To ecTb, mis pa3Butus Mo3sra UenoBeka Ha ceroaHs emié
HeoOxomuma BeeS/[HOCTh, YTOOBI O00ECIEUHUTh CBOCBPEMEHHOE BBIBEICHUC
TOKCUYHBIX BEILECTB KaK PACTUTEIIBHOTO, TAK U >XKUBOTHOTO IPOUCXOKICHUS,
oOpazyromuxcss B cmiIy ciiaboro Meraboaudeckoro Iporecca (HHU3KOTO
notennuana Cymnocta (Mosra)).

Cerogna  YKE CYHIECTBYIOT (a HexkoTopble UM YCIHEIIHO
npumensioress) TEXHOJIOI'MU, mpeobpasyiomme CKyaHOE 30pOBCKOE
HHEPronH(GOPMAIIMOHHOE TOJJEPKaHUE JUIsl YOOrOoro CYIECTBOBAHMS >KUBOU
KJIETKH B >KU3HECOMPOBOKICHUE POJJHOM Cucremoit VYnpasiaenus 3emiid C
MOJIHBIM Ha0oOpoM OkTaB (10 224 OKTaBbl), CBOMCTBEHHBIX KiacTepHoit mopaenu
3emiis B €€ NPUPOJHOM M3HAYAIBLHOM COCTOSIHUHU. He cnyuaiino, cBou
skcrepuMeHT 1o npeodpazoBanuto KIIJ ¢ 10% mo 30-50% u Gonee, H.JIeBamos
HavyaJl MPOBOJUTH C PACTCHUSIMHU TIapka Bo DpaHIKU, O YeM UMEETCs TOJIPOOHOE
onucanue B kaure «Mcrounnk Xuzum». Tonbko KIIJ yxe He 3aBHCen OT 3HEprun
COJIHIIA, @ «CO3/IaBAJICS» Ha JIPYTUX YPOBHAX CYHIHOCTU pacTteHus. OH MoHUMA,
YTO O5TO BO3/JAeHCTBHE HAa pacTeHUusi OyAeT SBIATHCS OJHUM W3 OCHOBHBIX
croco0oB o310poBJjieHust Yenoseka, Hapsay c¢ Ilporpammamm 1e/ieBOro
HHIUBHUAYAJIBHOT0 0310POBUTEIHLHOT0 HANIPABJIeHUA!

[Tons3zoBaTenu o3mopoButelbHbIX [IporpamMmm «CBetrJI» yxke OLIEHWIN 3TOT
penukud JIAP TEHUS nns ozmopoBnenuss monen. Temepp MHOTME M3 HHX
NPUCTYNUIM K JAPYrOM 4YacTH BBIIOJHEHUS MPOrpaMMbl - K O3I0POBICHUIO



pacTeHH B CEJIbCKOM XO34MCTBE U HAa MOJOMNBITHBIX JIMYHBIX YYACTKaX MPUMEHSS
[Iporpammel «CBetJI-@nopay». Tawm, rie NPUMEHSAIOTCS 3TU TPOTPaMMbI HA OCHOBE
reHepaTtopa Ilcu-monss ¥ COEUAIBHOIO  MOJHUMEPA-HOCUTENS  HAYMHAIOT
MPOXOJUTH COBCEM JIPYTHE IMPOLECCH OYEHb BBICOKOTO YPOBHs! DTHU KOMILJIEKCHI
MPaBUJIBHO MepearoT HHOOPMAITUIO MaTepUl U YHEPTUN, KOTOpbIe (hOPMHUPYIOT Ha
MOHHOM YPOBHE XMMHUUYECKHUE AJIEMEHTHI, KaK B JKMBOU KiieTke YelloBeka, Tak U B
KJIETKE (JIOPHI TTO TEM TEPPUTOPHUSM, TJI€ TTOJTUMEP ObLT IPUMEHEH.

A YTO 3TO MOKET PEelUTh ISl TeX, KTO MOKAa W HE CIBIAT O TaKHhX
TEXHOJIOTHUAX?

OTO pewiaer BOIPOC 0310POBJEHHSA JIOJEH depe3 YHOoTpeOseHne B IUILY
BBIPAICHHBIX HA JIMYHBIX YYaCTKaX IOJIHOLIEHHBIX IUIOJOB M OBOLIEH - YKUBOU
PACTUTENIBHOM MHILIH, B KOTOPOH COAEPKUTCS camas Jiydias «anreka»! CoBceM He
comepxkuTcs nectuiuaos, Hapam€H KIIJI w  yBennueH SHEpPreTHYECKHid
NOTEHUHUaN. DTO - BO3BPAILLEHUE paHEe MCUE3HYBLIMX BHUJOB pacTeHUI U rpuloB,
BOCCTAHOBJICHUE IUIOXOPOINS [I0YBBI, OUUILCHUE I'PYHTOBBIX BOJ. ..

3ajaua HaM ¢ BaMH JaHa JocToiiHeimas! I oueHps paayer TO, YTO MHOTHE
IMOHMUMAIOT BAXKHOCTh 3TOM MUCCHHU.

C mect ycranoBku KommiekcoB ®iopa (o Harreid npoch0e) JIF0 11 MPUCIain

CBOU CpaBHUTENBHBIE OTUYETHI 110 [IepBoMy 1 BTopomy ce3oHaM 3KkcriepumeHTra.

Ot Tabmuupl, Gororpadud M HEKOTOpPHIC OMHCAHUS B BUJE HEOOJBIINUX
oTuyeToB MbI coOpann B oOmuii COopHuk «CpaBHUTEIbHbIE Pe3yJbTAThI
«CaetJI-®Jiopa» 3a 2014-2015 roasl.
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Ha Kapty D¢ dextuBHoctu (cM. puc 1) HaHECEHbI aKTUBHbIE TOYKH, KOTOPBIE
LBETOM OTPAXAIOT IIKATy MMOJTYYEHHBIX PE3YJIbTATOB:

- KPACHBIIi: IPEKPACHBIEC PE3YJIbTATHI YK€ BTOPOU IO/

- OpaHH(eBblﬁ: HCKOTOPBIC HU3MCHCHUS B CaMHX PACTCHHAX, OTMHUPAHUC
HCKOTOPBIX BUAOB U IMOABJICHHUC HOBBIX;

- CHHUIi: 0e3 SIBHO BBIPQ)KEHHBIX U3MEHEHUH.

Xouercss 0OOpaTUTh BHUMaHHE Ha TO, YTO OYEHb AKTHUBHO pPAa3BUBAETCS
KIyOHUKa, TOMMIOpPbI, BHIIHA, pemna, Orypibl, Kab0auyku, YECHOK...
[IpocnexuBaercss sBHOE COKpalleHHe ypoxas kaprodens. Ho BbIBoabI mOKa
JienaTh paHo, JaJleko He BCe COOOIIMIIM O CBOMX pe3ynbraTtax. [loaromy, Ha Kapty
HAHECEHBI TOJILKO T€ MYHKTHI, C KOTOPBIX HaM MPUCIIAIN CBOM OTYEThl yYACTHUKU



skcriepumenta «CaerJI-@nopa». Ecnm OyayT mnpuceuiaTbCsi emie OTYEThI, TO
Kapta Oyner nonosHsThCs.

YYacTHUKKM  SKCIIEpUMEHTa OTMEYAIOT yYMEHbUIEHHWe WM  IIOJHOE
ncye3HOBeHHe BpeauTeJieil 0e3 mpuMeHeHus onpbickuBaHus. Ha ydacTkax He
NPUMEHATCA XHUMHUYeCKHe YyIo0peHusi, yHUuToXaroume rymyc. Ilousa
BOCCTAHABJIMBAE€T CBOM MPUPOAHBIA MHUHEpAIbHBIA COCTaB, CTaHOBSCH OoJiee
pBIXJION, mogopoaHON. OOmine 3eMISHBIX (JOXKIEBBIX) YepBE - Xoporas
MIOMOILb B 3TOM.

Bce 3T cooOmieHuss ¢ pa3HBIX YrOJKOB Hallled OrpoMHON HaydyHOU
naboparopuu 1o B3aumojaeucTBuio co «CperJI-Dnopa» 04eHb Ba)KHO JOHOCHUTH
monsaMm. ID'emepatop c¢ IlporpaMMamMuM 10 BOCCTAHOBJICHHIO NPHPOIHOIO
ecrectBa — PABOTAET! [IporpaMmaMy MOKHO U HY?KHO Pa3yMHO YIIPaBJISATh U
JIEJIUTHCS. CBOMM OIIBITOM C IPYTHMHU JIFOJBMH.

N eme — nmemurecy BKycHbIMM M mosie3HbiMu Ioaamu BAIIEI'O tpyna c
BAIINMMU 6au3kumMu U JIpy3bsIMA — BEIb U OHH MOJy4YaT MPU 3TOM YACTUUKY
HACTOSIEH >KUBUTEIIBHOW CHUJIBbI, YTO, HECOMHEHHO, IPOUIMT XOTh HEMHOI'O HX
YKU3HB!

Huzknit noxkiion BAM, HAOPOI'ME TPYXKXEHHUKHU BO BJIATO
BO3POXKIEHUS )KU3HU Ha 3emie!

C yBaxenueM, kosuiektuB PHTO

[Iponoikenue cinenyer.. ...



