HeB03MOKHO JOrafaThCsi, 0 4éM gyMai BepHoH!

Papom Japnu THxXo B3OBIXAII.

On BKpaTie 00BSICHUIT poOouTeNIAM CBOU IIJIAHBEI HAa CETOOHA, PA3BEPHYJIICA W BHIIIEII U3 JOMa.

3a gBepbio Jaanu BOOXHYJ CBEXKUY BO3OYX M3 BHEITHET0 MUpa U CIIy4alHO YBU[EN HETOJAIEKy
Oenyio COBy.

CoBa?

CrtpaHHO...

9TO0 He MOTJIO He BBI3BaTh y Jaaiu NErKoro HeloyMeHUs.

[TocMOTpEB Ha YacH Ha 3amsCcTbe, GBII0 yKe 3a 8 4acoB yTpa.

Takwue CyIiecCTBa, KaK COBEI, 0OBIYHO aKTHBHEI HOYBIO.

[I'napgs Ha coBy,

YbH OPJIMHBEIE KOT'THU CZKUMaAJIX Oorpagy y O60‘-II/IHBI, d I'OJIOBa HAKJIOHUIIACh, PA3TrIdAObIBasa €ro, Korga
OH BHIIIIEII.

Meicnu [lagmy HEMHOTO pa30eranucs!

XoTs1, Ka3anoch, YTO [pyrasi CTOPOHA OUeHb MHUJIAs, XKaJjb, 4YTo [lafiu CYUTAET, YTO V HETO HET
BpEMEHU U3y4aTh 3Ty aHOMAJIHIO.

[ToTomy 4TO OH TOXKe cOOMpAsICs CEronHs MOAPOOHO HAGMIOAAT 32 CBOUM IIUTOMIIEM - ITHHITAIIION.

B KOHIIe KOHIIOB, pealbHOCTh 3TOT'0 MaJlblllla - HEKOTOPO€E COBITafIEHHUE. ..

Hannu 3agymaics 00 3TOM.

Benast coBa Ha gpyroy CTOPOHE CMOTpeEJIa Ha Hero, a IMIKXHIIKUIIIA Ha eTro TOJI0Be, HOIKHO OBITh, BCE
elllé IpeMasa TaM.

Heyxemnu...



9Ta coBa COOMPAETCST OXOTUTHCS Ha €r0 MUTOMIIA?

9TO XKe

HeOoIIyCTUMO

! MnageHel] IKXHIIUIIIA TPEBPATUTCS B €y [JIS COBHI, OyaeT mo3aHo miakaTk! Ho mpexne yeMm
Hapnm ycrnen NpoTsSHYTh PYKY ¥ CHATH IMUHIIUIITY C MaKyLIKU

! HenonaHéKy Oenas coBa, KaxeTcs, Oblyta Hally'aHAd 9eM-TO 1 U3[adJIa 9epeay BO3TIaCOB

I"Yxy!

Yxy! ¥xy! Vxy!" OcTaBuB Ha MecTe IIepo, yIOPXHYIa....

O]J.IYTI/IB MATKOE€ ITPUKOCHOBEHUE HABEPXY, Iapnmu B34 MAHIOKAJIIITY Ha JIaJOHb U ITOCMOTPEII, KaK OHa
CBEPHYJACh KHYGOT-IKOM Y HEro Ha pykKe, IpeMiidd...

Hapmmu HeMHOTO COMHEBAJICS, OBI M CIy4YalHBIA UHIKUOEHT TOIBKO YTO IIPOAEIKON 3TOTO MapHSI.

TKHYII TaiblieM ¥ TKHYJI B MYIIHCTYI0 O0OKOBYI0 MOPHOYKY.

ToTopo mokaydan rojI0BOM ¥ CMEHUJ 1103y, YTOOH! TPOJIOIKUTL APEMATh....

JlagHO, IOCIEeM Ha 3aHATHsI!

Xonm Moppucona, UacTtutyT 6u0noruu, JIOHTOH.

[Tocrne 1em0r0 AHS CKYYHBIX 3aHSTHI 110 OCHOBAM OMOJIOTHH.

Ilapmnu, cocaBIIUCh Ha IMoOOgOePXKKY 9BaHCa, aCCUCTEHTa IIpernoaaBaTernd, KOTOpBIfI cjiemoBall 3a HUM,

IIPUIIEN B TOoACOOHOE TTOMeleHre, Tie B IIPOIIbIHM pa3 mpsATal 1abopaTopHio OIS BRIPAIMBaHUS
"“Totopo".

9TO ero CEeKpeTHBIM Hay4YHO-UCCIe0BaTeIbCKUU UHCTUTYT --



orpoMHas 6uosoruyeckast 1ab0paTopusi BCETO JIUIIL C HECKOJIBKUMU UCCIIENOBATENSIMU B MSATh-IIECTh
4eJIoBeK!

[To cpaBHEHMIO C 3aIKChI0 HAOTIONEHUH 3a BOJIIEOHEIMU KITIETKAMH,

KOTOp&BIE Ilannu B mocnenHee BpeMs COCTaBJIAII, OH ceryac CUCTEMATHU3UDPYET TreHEeTU4YEeCKOoe
Hac1egoBaHKH€ HOBLIX BHJOB.

Y sTa uH(popMalus nosgBuaach UMEHHO IIOTOMY, YTO OH 00HaAPYKWUJI CTPaHHbIe ABIeHUS ¥ "ToTopo".

[TocmoTpuM Ha TaONMUUKY!

[Buonoruyeckas nabopatopuss MopprcoHa - ofco0HOe oMelleHne]

Hanmu 6e3 KkoneOaHWH 3aKPEII IBEPD.

Bxiiounn cBeT, u nnepen HUuM IIpeacTalid PSAObL K0JI10

! [KonGa Nol]

[Konba No2] [Konba No3]

B xon6e Nol u konbe No2 maBHO HaBe[€H MOPSIOOK, HUKAKOT0 Mycopa!

Hapmy HeOpeKHO MOJI0KUI TOTOPO Ha CTEKJITHHYIO KPBIIIKY.

3aTeM [oCTall Kyco4yek "crlpa" U3 KapMaHa.

U cocTosiare ToTOPo, KOTOPHIN OB HAITOJIOBUHY COHHBIM, BOPYT UCY€3JI0, Ka3ajl0oCh, OH HEMHOTO
OXKUBHUJICS.

HYU.II/ICTOG TeJIbll€ BBRIIIPAMMIIOCE Ha MECTe.

Hoc BBITSAHYJICA Bnepén " IIPUHIOXAJICA, d 3dKPLBITEIE I'JIa3d IIPUOTKPLIJTINCE HAIIOJIOBHUHY.

XOTb 3payuky U He Pa3rsafeTh YETKO, HO eCTh IepeMeHHI!

IBe nmanku TOTOPO IPOTSAHYIUCH BIEPEN, 00XBaTUIM MaJIeHbKUN KyCOY€eK ChIpa ¥ 3aluxaju ero B
porT.



"Hsm!

Hawm!" Viiku Ha MajieHbKOU I'OJI0BKE PUTMUYHO TPSACIUCH TyHa-Clofaa....

Habmomas 3a nmoemanueM MUHIIUIIION, [lagm HeOpeXHO focTan u3 mKada cOOKy 3amucHyo
KHUXKKY, Ky[a 3aHOCHUJI HabGTIOMe NS 3a IIIWHIIUIION 3a TOCTEeOHUE YETHIPe MecsIa.

[TomuMoO HEKOTOPBIX MeJo4den, Hamonu O6Hapy}KI/IJ'I HECKOJIBKO HHTEPECHBIX SIBIIEHUH.

3a 4eTwIpe Mecslia.

bombiiyto 4acTs BpeMeHHU IIMHINUIIIEL HaXOAATCA B COCTOHUM "CIIAYKU" U IIPOCHINAIOTCS, TOJIBKO
KOT'[la UM B POT IIOJHOCSAT efny.

9T0 MOKHO KIacCU(UIIMPOBATEL KAK COCTOSTHUE MIafleHYeCTBa

! A B HEMHOTHE MOMEHTHI TPOOYXKAeHUS r71a3a TOTOPO OBIIK MOIYIPUKPHITEL, OYATO OH HUKOTHA He
MOXKET MPOCHYThCS

! HOCpeJICTBOM HECKOJIbKUX WHTEPECHEBIX OIIBITOB!

Hapnu o6HapYKWII, 4TO 3TO U €CTh ABa CTPaHHBEIX Habopa XxapaKTepHUCTHUK, KOTOPhIe OH ITOKa HAaIIEN y
ToTopo.

Y MMHIMKWIIH I'7Ta3a YaCTUYHO NPENCTaBIeHH B BUMIE BEPTUKAIPHONW THHENHON 3MENHOM 3padKa.

JTO

IIOHATHO, Beb Ha 3M6pI/IOHaHBHOﬁ CTagu¥ B NIMHIINUIIITY OBLITH BBEEHEI KJIETKHU IIUTOHA,
MOI[I/I(bI/IL[I/IpOBaHHBIe TJIa3HEIE KJIETKH.

Hcxoms u3 3TOro, MOXKHO CYOUTh,

YTO T'EHHI I'JIa3 TUTOHA YCIEIIHO 3aMEHUITU TeHbl N3HAYaIbHEIX TTa3HBIX 010K IMUHIIHAIIIE, TAKUM
00pa3oM [iaB KM3Hb HOBEIM PAa3MHOXKEHHUSIM B €€ T'1a3ax.

HOTOMy HaJn4yue y TOTOpO I'lla3, IIOXO0ZXKHKX Ha 3MEHNHbIe, TO2KE€ MO2KHO IIOHATE.



B KoHIIE KOHIIOB, BHYTPH oboux OPraHu3MOB OOMHAKOBOE [IeJIeHNE IIPOTEMHOBEIX KJIIETOK.

Ho mecs1 Ha3ap [lagiy mopasuio OTKPEITHE, YTO €T0 IMIMHINKIIIA Hadalla MEHSTh 3yO0H.

Pe31ioBast 4acTh U3HA4YaIbHEIX BerHefI 1 HUXKHEH 4eJIoCTeH - 3TO 3}7651 caMmon LHepCTI/ICTOfI KPBICHI.

3y0Obl HAITOMUHAIOT KPOJIMYbY PE3IIHl U, €CIIM UX He CTa4YMBaTh, OYOYT MPOIOIKATh PACTH,
€CTeCTBEHHO He BHIIanasd.

Ho ero mmwmHImMIIIA BOPYT IIPOSIBUIIA SIBIIEHKE BHIIAJIeHNsT 3y00B raHbII3siHA, KOTOPhIE eCTECTBEHHO
BRIIQJIH!

C BerHefI YeJIIOCTHU BEIPOCIIM [Ba KJIBIKA.

Co cBouMU rofgaMu OOIUX 3HAHWM B Ouostoruu [lajiy MOHSJI, YTO 9TO IPOTOTHUII KJILIKOB "3Men".

[MMuHmMIIa He TOIBKO UMEET 3MENHEIE I'1a3a,

HO eIlle U BEIPACTa€T 3MEUHEBIE KIILIKH.

Tako# cOoui cmyTtun Janamu, Ho ObIJT ¥ HEOORIKHOBEHHBIM CIOPIIPU30M.

B rrma3HbIX KJIeTKax MUTOHA MeJibYyaiiinel CTPYKTYpoH sBisieTcs OMoXuMudecKas MOJIEKYIa,
COCTOAIAs U3 aMUHOKUCIIOT.

W 3TM aMUHOKUCIIOTEI CBOOOHO COENUHSIOTCS, 00pa3ysl KOHKPETHBEIE CTPYKTYPEI, U

3aTeM MMPOIOIKAIOT IPOU3BOOUTH OEJIKH.

W3-3a afileKBaTHOM CpeNbl A7 POCTa U PA3MHOKEHUS.

B KoHIle KOHIIOB, 3TH O€JKM CTAHOBATCS KJIETKAaMH, a KJIETKH ITIOCTOSTHHO [enATcs, 06pa3yd Ia3a
"IIUTOHA" COTTIaCHO OIpeMieIEHHBIM 3aKOHAM.

Iagu XOpoIIo U3BECTHO, YTO B OMOJIOTHK 3TO PUKCHPOBAHHOE ¥ €MUHOE COCTOSHUE NeIeHus
Ha3bBIBAeTCS

O1OIOTHYECKON TPHUBUBKOM, TOT0OHO apOy3y C KEITEHIM CepplieM, KOTOPHIM Toxke 06pa3yeTcs 1o
3TOM KOHIenIun!



To ke camoe BEPHO, 9YTO 3MEHUHEIE I'JIa3a TOTOpO MOZKHO IIOHATE, IIOTOMY 4YTO OunoyornyecKue
HCCJIENOBAHHUA NOKaA3aJId HaJIN4YUE JIOTUYECKHUX (bpal"MeHTOB T€HOB MEeXY OByMs1 OpFaHI/I3MaMI/I!

Hraxk...

[Touemy [lagiu BEIPOCIM KJIBIKYM MUTOHA IIPU CMeHe 3y00B?

TonbKO U3 3TOTO ABIEeHUA [lafnu He MOXKET CeNlaTh TIOJIOKUTEIbHBIM BHIBO]I.

MOXKHO TOJTBKO IPENIOI0XKUTh, YTO, BO3MOXKHO, KJIETKM MMTOHA, KOTOPEIE MOIAJIU B TTIa3Hoe 16710KO,
TaKXkKe CofepzKaT 4acTh (parMeHTOB TeHOB Ha 3y0axX IMUTOHA.

OTO ¥ IPUBOOUT K 3TOMY "HEHAy4YHOMY" SIBIIEHUIO.

[Toka [amgmu cobupan UHIYKTUBHEIE 3aMETKH,

TOTOpO, KOTOpBIfI OBLT HAIIOJIOBUHY COHHBIM, CHOBA ITPOABHUII HOBLEIE IIEPEMEHEI...

Ero B3risan cMoTpuT Ha yawky [leTpu Ha Opyrou CTOPOHE, a 3eCh pe3yabTaT HOBOTO payHAa TalHbIX
Marm4yeckKux 3KCIepuMeHTOB [lafnu...
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