['maBa 36: ToproBas mapka!?

- OCHOBHIBaSICh Ha TaHHBIX, [TOJTYYE€HHBIX ITOCJIE TPOBENEHHOTO BCKPBITHS... - Ha4aJsl ITaTOJIOT0aHATOM,
crosiBmmy psgoM ¢ fFo KOaHb.

OHU CTOSITIU TIepeq CTEKJITHHOU [TeperopoAKoii, OTHENIONel uX 0T OMOJIOTUYECKOit TabopaTopuu.
BHyTpU ropCcTKa y4€HEBIX BCE eIlle u3ydaia UHOIIAaHETHOE TEJIO.

- [TaHUuMpSH cymecTBa CPOPMUPOBAH U3 pa3HBEIX BUOB MeTaNINUeCKuX BemecTB. OH ITOX0X Ha
000JI049Ky, KaK 9K30CKeJIeT, HO eT0 IIPOYHOCTh, KaK CTaJbHOTO CIIJIaBa, faxe Oobile. KoHEUHO, 3TO
He caMasi UHTepecHas ero 0COOeHHOCTE...- [laToioroaHaTOM B3BOJIHOBAHO ITPOLOJIKHUII, - MBI
HaATKHYJIUCh Ha HOBBIY BUJ OpraHu3Ma: CIusiHue (Popsl u ¢ayHhL... [la, Maliop, Bl IPaBUIIBHO
YCHBIIIANINA. OTO CYILIECTBO - COCTAaBHOM OpPraHU3M, Ha OJHY YacTh pacTeHHe, Ha OPYTYI0 JKUBOTHOE.
Brnarogaps HallleMy BCKPHITHE MBI YBUENIM, UTO 3TH PELIETUATEIE CYIIeCTBa C JKUBOTHOMN
(dbu3nosnoruen - CIops pacTeHUMN. ITU CIOPH - TOTOMCTBO PAaCTEHUH, YTO Cefdyac BLICACHIBAIOT U3 HAC
9HEPrui0. ITO 3HAYUT, YTO 3TUM CYIIEeCTBAM He HYXKHO IMOTPeOIATh MUIIy, UM HYyKHa TOJIBKO BOJa,
YTOOBI BEIKHUTD, IOTOMY YTO BOZA ITO3BOJIIET PACTEHUIO B TEJIe OCTABATLCS KUBHIM. B TO Ke BpeM4,
yepe3 (POTOCHHTES, a MOXKET U KaKOK-TO OPYTOM MUIleBapUTENIbHEIM IPOLIECC, pacTeHue
obecrieyrBaeT He0OXOMMMbIE TUTATEIbHbIE BEIleCTBA AJIST BEIKMBAHUS CYIIIECTBA...

YKa3seiBas 4epe3 MPO3PavyHyIo eperopoaKy Mo HalpaBIeHUIo K MEeCTy, TIe B TpoOUpKaX CUAEITH
3eJIEHBIE PACTEHUS, TIATOJIOT0AHATOM OOBSICHUI:

- [Toka 3TO pacTeHue ele€ MOJIOf0, OHO He CIIOCOOHO HaNpsIMYIO IOTJION[AaTh S9HEPTUIO U MEeTallIhl.
BMmecTo 3TOTO, ITEpEeHOCSIIMeCs 10 BO3AYXY MeTalIndYecKrue YaCTUIlbl, YTO COCTABINSIIOT OOUHHAAIATh
IIPOIIEHTOB B BO3[yX€e 3TOM IIJIaHETH], OHU B COYETAHUU C BOOOU [AIOT MUTATEJIbHEIE BEIIeCTBA AT
BBIXKMBaHUS. TakxkKe, Mbl BRISCHUJIM, YTO 3TO MPOIECC, KOTOPHIA MOXKET YCKOPSITHCS IIPU COTHEYHOM
CBeTe. DTO XMMUYECKHH IIPOIIeCC, COBEPIIEHHO He 3HAKOMBIM HaM...

[TaTo/IOrOAHATOM IIPAKTUUYECKH OPOKaJl OT BOJTHEHHUS 0 HOBOM OTKPHITHHM, HO S10 FOaHb, CTOSIINI
PsooM, HeOHOOPHUTEILHO CMOTPEIL.

-Ecmm g ITPaBUIIBHO ITOMHIO, 3TU CYIIECTBA MOT'YT BRIAEIIATE HEBEPOATHO KUCIIOTHYIO XKUIOKOCTD.
Pa3Be 3T0 He mOKa3bIBAET UX IMapa3uTu4d4eCKue OTHOIIIEHUS?

Tpsics TONOBOU, IATOIOr0aHATOM IIOSICHU:

- 9TO He COBCEM IMIapa3uTH4YeCKne OTHOIIEHNA, OHU CKOpee CUMONOTHYECKHE. .. HpOCTO IIpeaCTaBbTE
YCOBEPIIEHCTBOBAHHYIO BEPCHUIO nummanHuKa. Ero CIIOPEBL T-Ipe3BI:I‘-IaI‘/JIH0 cna6He, HJIN JaxXKe
OTHOCHUTEJIBHO cna651e, B CpaBHEHHHU C yeM-1ru00 Ha 9ToM miaHeTe. OHM OBl MTHOBEHHO 3aCOXJIH,
IIoragu Ha HUX IIPAMEIE JIYYM COJIHIIA ITJIaHETHEI, HO TaK KaK OHU HYXKIAITCA B BOJE, YTOOBI paCTu u
BBIZKMBATH, OHU TIOJIardl0TCsA Ha CYIIECTB, OJIS 3alllUTH K MOOUIBPHOCTH. B3aMeH OHM IIPOMU3BOOAT
IMUTaTeJIbHBIE BEINECTBA, KaK EHHYIO IMUINY IJIA 3TUX 2JKUBOTHBIX. B aToi 66CHJ’IOI[HOI;I IIyCTOIIN OHHU
IMoJjIaral0TCAd OPYyI Ha ApyTa, YTOOBI BEIKUTE. TeM He MeHee, 3TH B3aMMOOTHOIIIEHHUA OJISATCSA OO TeX
110D, ITOKa PaCTeHUA HaXOOATCA B CTaguHU CIIOP. Korga pacCTeHue IMOJIHOCThIO BEIPACTET U Y HEro



TIOSIBUTCSI BO3MOXKHOCTD YCBaMBaTh HEIIOCPEICTBEHHO TBEPABIE METAJIIEl, OHO ChEeIaeT CBOETO
BJIafiesiblla U3HYTPHU, TakK KaK JE€BSHOCTO IIPOIIEHTOB OPraHu3Ma 3TUX XKUBOTHBIX COCTOSIT U3
MeTaJIJINYeCKUX 371eEMEHTOB... M Tak, BO3MOXKHO, KaK Coco0 afanTalydy, 3TU OTHOUIEHUS
HEO0OXOIMMEI, XOTh ¥ CAMOYHHYTOXKAIOIINE, 9TH CYLIECTBA YYaTCS BHIOEISATh KACIOTHYIO JKUIKOCTb,
9yTOOBI 3aMEIJIUTE POCT cIlop. Har aHanmu3 mokasas, 4To 9TO MPAKTHYHO, IT0KA CYIIeCTBO He
BEIPACTAET CJIMIIKOM B3POCIIBIM, YTOOH MTOAAEPKHUBAThH BRICOKUHM YPOBEHb KUCIOTE B KPOBU. 3aTEM
npupoga OepeT CBOE...

[Toka nmatonoroaHaTOM IOTPyKaJcs B 00bsICHEHNE, BHYTPH 1ab0paTOPUM IIPOXOU 9KCIIEPUMEHT,
II09TOMY [IBO€ MYy2KYMH II0BEPHYJIUCEH, YTOOBI IOCMOTPETh. B1OIOT HanuBas KUMSTOK B KPYXKKY C
coelMHEHMEM pacTeHui. JIUIIb 3a [ecsTh CEKYHI, MeHee YeM MSITUCAHTUMETPOBOE TPSI3HOE MSITHO
BEIPOCJIO B MOX000Pa3HEIN KYCT, Pa3MEPOM C MYKCKYIO JITafOHb. BIIeCTSAINH, C XKYTKUM 3€JIeHOBAThIM
CBEUYEHMEM, OH Hayall eCTh CKBO3b IIPO3PAYHBIN CTaKaH.

Bbuomnor He3aMeOIUuTEeJIbHO HaJlhu]I BHYTPE KUCIIOTHI, YTOOBI y'6aIOKaTB paCTeHune u CoejaThb
HEaKTUBHBIM.

[TaTonoroanaToM nosepHyJcd K fo FOa#ns.

- B mo6om crydae, MBI TakKe 06HapyKUIM, YTO B3POCIIOE pacTeHure 000pyHnoBaHo monobuemM
9X0JIOKATOPHOM CUCTEMOM CBsI3u. OHU HCIIONB3YIOT €€, UTOOLI TOCKIIATh CUTHAIIH CIIOpaM B
HEeTIOCPEeICTBEHHOM 6IM30CTH K HUM. DTO paboTaeT Graromaps HaIM4YUI0 MAaTePHHCKOTO PACTEeHUS,
KOTOpOe TIOCHIJIaeT CBOEr0 pofia 9JIEKTPUYECKIe UM IT0X0XKKe Ha pafuolnepeady CUTHAIIH CIIOpaM.
MEI He cOBCEM yBepeHH], Kak, HO cefiyac 3HaeT, 3aueM (ayHa 3TOr0 paCTeHUS IPEfOCTaBIsIeT MECTO

dmope.

Bcé emié cMoTps Ha mOCNIeqCcTBUs 9KcIepuMeHTa, fo KOaHb cripocun:

- YTO mIpOUCXOOUT C BIUTABIIEHCS SHEPTUEN U MeTajljlaMu Torma? Bcé 3To ucmonb3yeTcs oy pocTa?

HeoxumaHHO THIT0 TAaTOIOTOaHATOMa OMPa4uIIOCk. [Tocne HECKOBKUX O4E€BUTHBIX BHYTPEHHUX
KOH(I)J'II/IKTOB, OH B3[JOXHYII.

- Het, BCé He Tak.. Maiiop, moxKanyicTa, IOCMOTPUTE Ha 3TO YBEIHUYEHHOE U300paxkeHue.

3a HUMU OIIYCTUIICSI MOHUTOP, Ha KOTOPOM Obll0 1306paxKeHo (OTO CPOCTOK paCTEHHU.
[TaTonoroaHaToM MPOOOIKUIT:

- 9T pactenus o061agaT ONpeneIéHHON CTeIeHbI0 Pa3YMHOCTH B CBOMX HENCTBUSIX. BMecTo Toro
4yTOOBI PACIIPOCTPAHATHLCS 110 BCEH IJaHeTe, YBeIUYUBaTh OXBAT, OHU COOMPAIOTCs, CHOPMUPOBHIBAS
KoJIoHUM. KOHeYHO, B 3aBUCUMOCTH OT Ieprofia GOpMUPOBaHMs, KOJIOHWK OTINYAIOTCS 110 Pa3MepaM.
Ho B kaxmo¥ u3 HUX Mofgo0Has Karcyie opraHu3MeHHast ¢opMa B LIEHTpe. ITO yBeTHYEHHAS
dboTorpadus nenTpa. Kak BH BUAUTE, TAM €CTh IIEPETOPOIKY OTTOPAXKUBAOIINE KOHKPETHBIE
IIPOCTPHACTBA [IJIs XpPaHEHHUs MeTaJIoB. BHYTpu Bce MeTasIbl B CBOEH MTepPBOHAYATbHON GhopMe U



aKKypaTHO OpPraHM30BaHH. MHI BepUM, HallpuMep, YTO IIOCJie TepeBapUBaHUS CIIJIABOB, TE
PEKOHCTPYUPYIOTCS B CTallb, MEOb U LIMHK, @ 3aTEM PACIPEOENIIOTCS B OTBEOEHHBIM OTCEK. A B
LIeHTPe 3TOU KaICyJIbl HAaXOOUTCS MaJIeHbKUM U IPO3payvyHbii KpucTal. [locie HeCKOIbKUX
PacyETOoB, MBI YOEOUIUCh, YTO OKOJIO IEBSHOCTA IIPOIIEHTOB IOTJIOMIEHHBIX METAJIJIOB COXPAHIETCS, a
ocTanbHOe b0 mocTynaeT oOpaTHO B atMocdepy, 1ub0 UCIONb3yeTcs: caMuM pacTeHueM. CII0KHO
CKa3aTh, KoTopasi. C Opyroil CTOPOHEI, IIOTJIOMIEHHAs dHeprus 0ojee cioxHas. OHa, KakeTcs,
ncuye3aet 0Oe3 cnefa. EquHCTBEeHHAs, KaXeTCs, BakKHas Bellb - 3TOT KpUcTal. [103ToMy HEKOTOphIe
y4€HBIe IPUAYMasIY IPeanoloXeHue, YTO0... KPUCTAJIA3YIOT S9HEPTHUIO.

- KpucrannusyroT sHepruw? - cCKkentuuecku nosropun fAo FOaHs.

CKenTuIxM3M OTPa3usICs Ha JIMle IaToJioroaHaToMa. B 3TOT MOMeHT, PU3UK 3a HUMHU IIaTrHYJT BIEPES.

- Maiiop, m03BoJIbTe MHE OOBSICHUTD 3TO BaM.

[TaTonoroaHaToM KHUBHYJ B 3HAK BEXKJIMBOCTH ¥ 0CBOOOAMII MeCTO [y ¢pu3ukKa, B KotopoMm Ao KoaHb
CMOT y3HaTh HeMeuKoro ¢u3uka ChlIaBasi. 3HaMEeHUTHN GU3UK ABUHYIICS O6muxke K Fo FOawb,
TOBOPS:

- Kpucrannusaius sHEPTUH, S COTIaCEH, 9TO HACTOSIIas HayuyHas paHTaCTUKa. JJIEMEHT YUCTOU
SHEPruy 3BY4YUT abCypHOHO OJIs1 MI000T0 JIOTUYHOTO YesioBekKa... Ho roBopsl TeoOpeTuyecky, 3To He
HEBO3MOXKHO. Bo3bMéEM B mpumMep 00BIYHOE ITePEHOCHOE 3apsaHOoe YCTPOUCTBO Ays TenedoHa. ITo Iu
He IIpuMep 3anaca sHepruu? KoHuenuus ta ke caMasi. TeXHOJIOTUHU ITIOCTOSHHO COBEPILIEHCTBYIOTCS,
II03TOMY 3TO He Bcerga OyneT mprMepoM BooOpaxeHUs. TeM He MeHee, TEXHOIOTUU
KPUCTAJIIN3ALUY 9HEPTUH TOYHO He B PYKaX YeI0Be4eCTBa. Y CUIINS, He00XOOUMEbIe MJIs
KPUCTaJIN3alluy BCEro JIUIIb OGHOTO MUJUIUTPaMMa SHEpPrUu 3a IIpefesiaMu YeJI0Be4YeCKOoro
IIOHMMaHUS.

CumnaBal OCTAaHOBUIICS, YTOOH ITOKA3aTh Ha KpuCTall Ha MOHUTOPE.

B KoCcMOCe MHOTO MUCTUYECKHUX Belllel, HO 1 CUUTAl0, 9TO He OOHO U3 HUX. S YyBEpPEH, 4TO 3TOT
KPHUCTAJI COelaH He M3 YHUCTOoM sHeprun. OnpenenéHHo, B COCTaBe eCTh 9HEPTHS, HO TaM TaKXe eCTh
U Ipyrue 3jeMeHTh. KoHeuHO, maxke 4TO-TO MOK0OHOE yKe 3a I'PaHbI0 Halllero TOHUMaHHU... 7
CUMTAlO0, YTO MBI laXKe He JOJIXKHHI faXke aHalIu3UPOBaTh 3TU KPUCTAJIIIH, IIOTOMY YTO MBI HE
yBEePEHHI B UX MOTeHI[Mase 1 cBoiicTBe. OOQHO He BepHOe ABUXKeHUe U Hapmexaa MoXKeT B30pBaThCA B
HeOBITHE...

- 1 Bcé xe... - nob6aBun CUI3BIY, - Y MOETO CTaxkepa eCTh JII000NBITHAS TUII0Te3a 00 9TUX paCTeHUSIX.
Xouet 11 Maiiop mociymarts e€?

fo FOaHb BCE elné mepeBapuBajl CBAJIMBIIYIOCS Ha Hero uHpopmalwmio. OH meiTancs chopMyIupoBaTh
IJIaH, YTO CMOT OBl BOCIIOJIb30BAThCS C/TaObIMM MECTaMU 3THUX PaCTeHUM, UK IOMOYb CIIaCTH
KoMaHny A. Koe-Kak MalllMHAIbHO, OH KUBHYIIL.



HeckonbK0o MUHYT CITyCTSI, B KOMHATy HETOPOIIJIMBO BOIIJIa MO/IOfas AeBYIlIKa C HEBBIPA3UTEIbHBIM
nutioM. K ero ymusnenwuio, o F0ans y3Han u 9Ty famy. OHa Oblyla OOHOM U3 TPEX CAMBIX MOJIOIBIX
IEeBYILIEK, 3a KOTOPHIX pydascsa YkaH XeH, KaK OTPSL 10 ClaCeHUI0, a TaKXKe OJHOU U3 HECKOJIbKUX
rpaXXOaHCKUX JIUL, XKUBYIIUX Ha IIITOM 3Taxe, bo JIu.

I[Mocne mpocToro KuBKa B cTopony Ao Kawus, Bo JIu cpa3y mepelna K meny.

- 3TO MOEé MHEHHE, YTO 9TH PACTEHUS CeJIaHbl YeJI0BEKOM... S He BepIo, YTO XKU3Hb KaKOoro-1u0o
pacTeHusI MOXKEeT pa3BUBAThCS OT MIPUPOMH TaK, YTOOH! IIOJTyYUTh TaKKe IIPOMBIIITIEHHO Pa3BUTHIE
CBOMCTBaA.

PasunyBmmu pot ot ygusnenus fo FOaHbs cipocus B OTBET:

- CI[eJ'IaHBI yeJsioBeKoM? Bl nMeeTe B BUOYy, C TIOMOIIBIO TeHHOH I/IH}KeHepI/II/I? Ho Y HaC HET TaKux
IIPOABUHYTBIX TEXHOJIOTH.

Bo JIu uckoca nocmotpena Ha o K0aup, 6ygTo ocyXmas ero 3a UAUOTH3M.

- B Takom Ciliy4dae, COoeJIaHHO€ MHOIIJIaHEeTAHAMHA.

He tepssa temna, 4o KOaHb IPOmOIKUIT:

- Ho 3aueM? 3aueM MHOIIaHETHHIM BUaM CO3[ABaTh YTO-TO, YTO MOXKET MEMJIEHHO Pa3pyIIUTh
1esTyto mIaHeTy? YTo X0poIo 3To IpuHeceT? M cHOBa, MOXKeT NI OBITh TaK, YTO 3Ta OMOJIOrMYecKast
OTIaCHOCTB - MTOCJIEICTBYE TIOCTIE Y2KACHO HEeTPABUIbHO IIPOIIE/IIeTro SKCIIepUMeHTa?

bo JIn IIOBEPHYIIACh, YTOORI IIOCMOTPETh Ha MOHHUTODP.

- Brl MoxeTe OHITH TIpaBHL... HO B pa3Be He flyMaeTe, YTO PAaCTEHUS CIIUIIKOM I1eJIeyCTPEMIIEHHLIE B
3TUX OeucTBUAX? KOoJmeKInoOHNPOBaTh MeTa/InYeCKre PyAbl U KPUCTAJIB U3 SHEPTHHU, 3TO II0X0XKe
Ha KOHKPETHHIE LIeHH... 1 JyMaio, YTO 3TH PACTEHUS CBOETO pofa yOOpouyHas MalIMHa UHOIITAHETSIH.
Kak MbI mpugyMaiu Opeu, HHOIIaHeTsIHe W300peu 3TUX PAaCTeHUH, Iy IIOMOIIK B COOMpPaHUU
TI0JIE3HBIX UCKOTIaeMbIX. B 0T/IMuMe OT Hac, KTO MOJIaraeTcs Ha PYYHOH TPY[, UM Ke HYKHO TOJIbKO
OTIBLUIMTH TIJIaHEeTH 3THMU PACTEHUSIMU U Yepe3 KaK0e-TO OIlpefieIEHHOEe BPpeMs, BO3MOXKHO,
HECKOJIbKO JIeCATUNETHM, UM Jaxke BEeKOB, IIOCJIe YeT0 OHK BO3BpalalTcs s coopa ypoxas. OHH
OBl coOOpajI MUHEPAJIbl 1 9HEPTHI0 CO BCEH IJIaHeTHl, ¥ 3TOT IPOIIeCC MOXKHO OBITIO OBl TOBTOPUTD,
IyTeIIeCcTBUS 0 TaJlaKTUKe. Brl He JyMaeTe, 4YTO 9TOT MeTOd HaMHOTo 3 dekTuBHee u 6omee
BBICOKOPA3BHUT, YEM TO, KaK MBI B HACTOSIIEe BpeMsi cOOMpaeM IIPHUIIaCh?

Cpa3sy kak bo JIu 3akoHYusa roBopuTh, 40 KOaHb MOYyBCTBOBAJ XOJIOMOK, OETYIIKii BAOb 110
CIIHHE...

Ecnu 3a ckaszaHHbIM bo JIu cTos1a X0TsT OB KPYIKIIa IIPaBOBl, TO HACKOJIBKO pa3BuTa ObIIa 9Ta



WHOIUIaHEeTHas uBunan3anusa? OHU, B KOHIIE KOHIIOB, OCTUTJIA TAKOTO OOTONOI00HOT0 OJIOXKEHHUS,
YTO MOTYT TPOU3BOIUTH HOBBEIE BUAKI 0coOeri! KakuMu HeGIaronpusTHEIMU OBITTH OBl YCITOBHS
YeJI0BEYeCTBO, eCIu Obl OHO ITPOTHUBOCTOSIIO TAKOM IMUBHUIM3ALNH... [lake caMa MBIC/Tb Oblsla XKYTKO¥M!

B aroT MOoMeHT B 1abopaTopuy BHE3aIlHO Hayajlach cyMaToxa. UyTh [103Ke, ITOCIIBIIIAIICS T0JI0C
Ouosora yepe3 BHYTPEHHIOIO CBS3b.

- Maiiop, reHHast KapTa 9TOT0 PACTEHUS TOJIbKO 4TO Obllla 0OHAapomoBaHa, HO... Maiop, XOTuTe
IIOCMOTPETh CaMu?

- Koneuno! - moutu cpa3dy xke oTBeTus 10 KOaHs, - MBI OBI BCE XOTETH TOCMOTPETE.

[Tocrne aToro, c MOHUTOpPA Ucde3na GoTorpadus Kalcysibl U MOSBUIACh TeHHAs KapTa..

OHa BHITTISAIMIeNIa KaK CHMBOJI C HAJIOXKEHHBIMU CBepxy OykBaMu. [Tociie GIM3KOT0 0CMOTPA, 3TO
BBITJISIIETIO BCE O0JIee MOX0XKe Ha...

- ToproBast Mapka? - ¢ M1000IBITCTBOM CIIpocuy ['yaH YK9Hb.

o FOaHb KUBHYIIL.

- Ia, 9TO BRHITJIIOUT KaK 3aBOMICKAs MapKa...

- Ho 3auem? YToOB MPeOOTBPATUTE IOAIEIKH?. .
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