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HEBOJIBIIOE BBEJIEHUE

IIponor KOCMMUYECKOU 3phl YeJOBeYeCTBA HAYaICsl B MOpe: NpUOJIH-
3UTEJIbHO TpHU MWIIMApAa JIET Ha3zal Ha MEJIKOBOIbSX OPEBHEr0 OKeaHa
B TEIIOM, XOPOIIO ITPOrpeTOil COJIHUEM Bole. 3[1eCh HEXWBAasT MaTepusi
nepelrarHyjaa TAMHCTBEHHBIA pyOexX. 3[ecCh 3apOoauiach XH3Hb.

W3 aMHHOKHUCIIOT, pPacTBOPEHHBIX B IEPBOOBITHOM OKeaHE, CHayalla
00pa3oBaiCh OEJNIKOBBIE KOaIlepBaThl, CIyCTKU Oenka. OHM U cOelaiu
MEepBBIN 1Iar Ha IyTH XM3HEHHOTO Nporpecca — Hayaald OOMEHHBAThCS
BELIECTBAMH C OKpyXampliei cpenoit. PaspeiBasch mnorosaMm, CTaiu
Pa3MHOXAaThCsI, MMOCTENEHHO MPUOOpEIN W JApYrue XHU3HEHHO BaXHBIE
KauyecTBa M TMPEBpPaTUIUCh B MHHMATIOpHEHIIIME OMHOKJIETOYHBIE CO3da-
HUs. DelKOBBIM «KarviaM» yHOajoCh COXPaHUTb B IMEPBOPOIHOM Xaoce
CBOIO WHAWBUIYAJIBHOCTh IOTOMY, YTO MPUOOPEIU OHMU YIHBHUTEIHLHOE
CBOWCTBO — HaclenCTBeHHOCTb. 2KuBasi MaTepus obpeja UCTUHHOE Oec-
cMmeptie. OTHBIHE KaXIoe CYIIECTBO, YMHMpas, IMPOAOJ/IKAIO XUTh B CBO-
UX TMOTOMKaX. V3 MUJUITMOHOB WHIMBHUIYAJIbHBIX BapUaHTOB BBIXKHBAJIU
caMmbie yoayHbIe, JIydllle IPHUCIIOCOOJIEHHBIE KO BCEMY, YTO HUX OKpPYXKajo.
OHU coXpaHsUIM M JapWwid IIOTOMKaMm JIydilli€ CBOM KadecTBa. A Te,
YCOBEPIIIEHCTBOBAB MX, IepenaBaly Hajbliie, KaK 3cTradeTry, U3 IMOKOJe-
HUSI B ITOKOJIEHHME.

OueHb paHO HEKOTOpblE M3 3TUX MEPBHIX OPraHU3MOB MPHUOOPETU 3€-
JIEHOE YymO-BEIIECTBO — XJIOPOMWIJI, a C HUM HE TOJBKO 3eJICHBII
LIBET, HO U CIOCOOHOCTh JIOBUTb 3Hepruio COJIHIIA M TBOPUTH C IIO-
MollbI0 (DOTOHOB caxap M Apyrve BeLIeCTBa, HEOOXOMUMBIEC MISI KU3HU.
Tak nmpousouutn pacteHusi. Hayano 6bLIO clenaHo.

Kakue pesynpraTel ObUIM NHOCTHTHYTHI Ha pa3HBIX YPOBHSIX M 3Tamax
pPa3BUTHSI, PACCKAa3bIBAETCSI B 3TOM KHUTIE, KOTOpas, pa3yMeeTcs, HE MO-
XET IPeTeHAOBaTh Ha IOJHOTY UM BCECTOPOHHOCTh M3JI0XeHus. IIposs-
JIEHUSI M CTPYKTYpbl XHU3HU IMOMCTHMHEe Oe3rpaHuuHbl! Ha mompoOGHoe
OIMMCaHME IJla3a ITO3BOHOYHBIX XMBOTHBIX, HAIpUMeEp, IMOTPeOOBaJoCh
(B omHoO#t MoHorpadumn)... 800 crpaHwmir!



I JIABA TIEPBASA

IIAPAJT TTPVIPOJIBI

CKOJBKO BECHT KM3Hb?

BepTaiuiicsl mapuk, Ha KOTOPOM MBI XKMBEM, 3aKJIIOUYEH B IISITh pa3sHO-
COpPTHBIX O0OJIOUEK: CBEpXY JierKasl, ra3opas — aTMocdepa, 3aTeM BOI-
Hasi — ruapocdepa (Mopsi, 03epa, PeKU, IPYHTOBBIE BOIBI U JIETHUKMH),
KaMeHHasi — Jjurocdepa (IOYBa, 3eMHasi KOpa M TOpHBbIE IIOpOABI OO
ryouHel B 1200 KMJIOMETpOB).

IIaTas obonmouka — Ouocdepa. Ilog Heil moapa3syMeBaeTCsl BCE <«XKU-
BO€ BEIIECTBO» — BCE XMBOTHBIE U PACTEHMSI, HACEJISIOIIME 3EMITIO.

BnageHus1 XW3HM HE OYEHb OOIIMPHBI (€CJIM CPaBHUTh MX CO BCEH
maccoit 3emiun). B Heopa nutocdephbl XMBbIE CO3MaHUS MPOHUKAIOT, I10-
BUAMMOMY, JIMIIb IO TJIyOMHBI 3 KHUJIOMETPOB: 3l€Ch OOHApYXXEHBI IOCe-
JIeHUsI 0coObIX Oakrepuii. OHU XapOyCTOMYUBEI, CIIOCOOHBI IEPEHOCHUTH
Temnepatypbl 40 100 rpamycoB M aHa3pOOHBI, TO €CTb M3BJIEKAIOT KUCJIO-
pold He U3 BO3AyXa WJIM BOABI, a U3 pa3jIMYHBIX OKHCJIIOB.

I'mapocdepy (Mopsi, okeaHbl M IIpeCHBIE BOMAbI) KM3Hb ITPOHU3BIBAET
CBEpPXY HOHM3Y, OT IIOBEPXHOCTU M JO CaMOM OKEaHCKOM Oe3MHBI, MpauyHOMH
U XOJIOOHOM.

Eire HemaBHO myManu, OyaTo riiyOMHBI MOpsi HeoouTaeMbl. Ceiyac ro-
BOPSIT, YTO CyIlIa Oe3XU3HEHHAsI IYCThIHS B CPaBHEHUU C MOPEM.

B atmMocdepe BepxHsisi rpaHulla OUochepbl ¢ TOUHOCTBIO HE yCTaHOBJIE-
Ha. [IpOTsDKEHHOCTh €€ 3aBUCUT OT [BYX IJIaBHBIX JJMMUTOB:. BOJHI (0e3 Hee
>KU3Hb HEBO3MOXKHA) U KOCMHYECKOrO M3IydeHMsI, OOJIBbIINE N03bl KOTOPO-
ro Bce youBaroT. IIpenronaraior, 4ro Jaxe HauMeHee ONTUMAaIbHBIE YCJIO-
BMSI, TIPM KOTOPBIX MOXET CYIIECTBOBaTh XW3Hb, KOHYAIOTCSI B TaK Ha3bl-
BaeMoii o3oHoc(depe Ha BhicoTe IpuMepHO 20—25 KwoMmerpoB. OmHaKoO y
HU3HIETO Mpeneya 3Toro pybexa (B 20 xutomeTpax Han 3emiieii) elle Ia-
PST B pa3peX€HHOM BO3MyXe HEKOTOpble 0aKTepUU M CHOPHI rPUOOB.

YT1o6BI OTBETUTH HA BOIIPOC, CKOJIBKO XK€ BECUT OHocdepa, MHa4Ye roBO-
psi, BCE XXKMBOE BEILIECTBO HAalllel IUIaHEThl, HAaM NPUIETCSI HEMHOIO MOYTI-
PAXHSITECS B apU(pPMETUKE.



10 3AHUMATEJbHAS BUOJOTrUA

HekoTopbie OKeaHOJIOIM MOJIaTal0T, YTO BCE MOPCKHE DBIOBI, KUTHI,
MOJUIIOCKM, TYOKM — BeChb O€HTOC, HEKTOH M IUIAHKTOH, TO €CTb BCE IOJI-
3al0IIMe 110 JHY, IUIaBalollye W Iapsiiye B BOJHAX OOWTAaTeNM OKeaHa, —
BECSIT, JOJDKHO OBbITh, OKOJO 60 MwLiMapooB TOHH'. Buomacca (kuBoit
BeC) obuTaTeneil cyllu paBHa, MO-BUOMMOMY, euie 10 MwuiMapaaM TOHH.

3HayuT, €CJIM TOJOXMUTh Ha BECHl (MBICJIEHHO, KOHEYHO) BCE XKMBOTHOE
HaceJeHWe Hallel IUIaHEThl, TO, YTOOBl YPaBHOBECUTh €ro, IOTpedyeTcs
rups B 70 MwuinapaoB ToHH. Hamo mosaraTh, 4TO pacTeHMit B MOpe M Ha
cymre pa3 B 100—200 6onpire: okono 10 TpuwummoHoB ToHH. (Lludpsl 31H,
KOHEYHO, JUIIb MpUONU3UTENbHBl. OHU TOBOPSAT TOJBKO O IPUMEPHOM
MOpSIIKE BEJIMYMH, 1a U TOT Y pPa3HbIX aBTOPOB BeChbMa HEOAWHAKOB.)

Ecnu xuBoe BeuiecTBO Ouochepbl pacnpedeiuTh paBHOMEPHO IO ITO-
BEpXHOCTH 3eMJIM, TO Ha KaXObIfl KBaApaTHBIA METp €€ IUIOLIATU MpPUIET-
cs1 oKoJIo 18 KWwiIorpaMMOB pacTUTENBHON M 140 rpaMMOB XHMBOTHOI Mac-
CHI.

«O0pa3upl» KU3HHM

OcHoBHasI Macca XMBOIO BellleCTBa Hallei IUIaHeTHl ciioxeHa 3 20—
23 XMMMYECKHX 3JIEMEHTOB. IJIaBHBIX M3 HMX IlIECTh. YTJIEPOH, BOIOPOI,
KMciaopon, asoTr, cepa, ¢ocdop. 3areM Kaiuii, HAaTpUi, JUTHH, KaJbIWA,
MarHui, 6apuii, Xejie3o, HUKE]Ib, ME€Ob, LUHK, aJIOMMHUI, KpeMHUH,
XJI0p, Mom, 6op u ¢Top.

KoMOuHUpyst Mmo-pa3HOMY 3TM M HEKOTOpBIE APYTHEe 3JeMeHTapHEIE
«KMpPIUYMKW», TIPUpOMia COo3[ajla BCe pa3HOOOpas3re XKMBOTHOTO M pPacTH-
TEJIBLHOTO 1IapCTBa — IIOJITOpPa MIWUIMOHA Pa3IMYHBIX BMAOB XKMBBIX Opra-
Hu3MOB. OKOJIO TpeTM M3 HUX IpUHAIJIEXaT K pPaCTUTEILHOMY IIapCTBY,
OCTaBIIMIiCS MWUIMOH — XWBOTHBIE?,

ITo3dHakoMUMCs TTOOMIDKE C HEKOTOPHIMM Haubojee TUIMWYHBIMM, TaK
CKa3aTh, «00pa3liaMi» XWUBBIX CO3IaHMIA.

Bce xuBBIE OpraHM3Mbl, Hacesdiolne 3eMIIo, IMPEACTaBISIOT CO0oit
Jubo pacTeHusl, JMOO XWBOTHBIX, JIMOO U pacTEHUS U XKUBOTHBIX OIHO-
BpeMEHHO, J100, HAKOHEH, HU PacTeHWs, HU XWBOTHBIX, a BUPYCHI.

PacTteHuss oTinmyaloTcsi OT XKMBOTHBIX IJIaBHBIM O0pa3oM TeM, 4TO MX
TKaHU comepxKaT ocoboe uymo-BellecTBO: xjopodmmwi. OHO 3eJeHOro IBe-
Ta® ¥ CIIOCOGHO, yIaBIMBAasi SHEPIMIO COTHEYHBIX JIydeil, U3 HeopraHuyec-

'B nocnemHee BpeMs HEKOTOpble CHELMATMCTHI CYMTAIOT 3TU LMMPHI
CWIBHO 3aBBIIIEHHBIMU. BO3MOXHO, 4TO OOLIMIT BEC BCETro XXKMBOTHOIO
HacejeHus1 MUpOBOro oxeaHa paBeH IpuUMepHO 32,5 MuuiMapaa
TOHH, a Bomopocjiei — 1,7 MWwuUIMapaa TOHH.

[To OpyrMM CBeIEHMSIM, YMCJIO BMIOB pacTeHuit mpesblmaet 500 Thi-
csay. M3BectHo ObUto B 1953 romy 1 120 310 BMImOB XMBOTHBIX. Exxe-
TOIHO 300JI0TYM OTKPBIBAIOT MPUOIM3UTENBHO 10 THICSY HOBBIX BUIOB U
TOJIBUIOB XXMBOTHBIX, 2 OOTAHUKU — OKOJIO 5 THICSIY BUIOB PACTEHUIA.
3Du3MKYM YCTAaHOBWIM, YTO U3 BCEX JIydel CIIEKTpa HauGOJIBLIVIO SHep-
TMI0 HECYT KpacCHBIE JIydd. A KpacHBIA CBET JIydIlle BCErO IOIIONIAET-
Csl TeJlaMM 3€JIEHOTO LiBeTa. BOT moyemy x10podwul 3eJIeHbIM.
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KMX BELUECTB TBOPUTb OpraHuueckue. M3 1iecTd MoseKyn yIIeKMclIoro rasa
M 1IEeCTM MOJEKYT BOABl CO3MAIOT OOHY MOJIEKyJTy caxapa (IJIIOKO3bl) U
1mecTb MoaeKyn kuciopoma. Ilpomecc 3TOT MMEHYIOT (OTOCHHTE3OM, TO
€CTb CO3MITAHMEM C IIOMOIIIBIO CBETA.

3aTeM pacTeHMsI IpeoOpa3yloT caxap B Pa3HOIO pola OpraHMYecKHe KHC-
JIOTBI, NOOAB/SIIOT K HUM a30T U JIpyrue BeIIeCTBa, NOOBITbIE M3 TMOYBbI, U
CO3[al0T B CBOMX TKAHSIX OEJKM U XUPHI.

Bomopocimu (ux 18 ThiCSIY BUAOB) — caMble NPUMUTHUBHBIE U IpPEBHHUE
13 pacTeHuii. OHM OBIBAIOT OMHOKJIETOYHBIE, MMUKPOCKOIIMYECKHE, U1 MHO-
TOKJIETOYHbIE, OYEHb KpYyIHbIE, IOpPOM B HOECSITKM METPOB IMHON. Bce
MHOTOKJIETOUYHbIE BOAOPOC/IM — pAacTeHUs TajuloMudeckue. OHU CIO0XEHbI
13 OOHOIO HEpPacWwWIEHEHHOIo KycKa IUIOTM — TajUloMa, KOTODBIM, TpaBia,
Hepeako OBIBAaeT MPUYYMIMBO paccedyeH, HO HMKOIIAa He pa3BMBAIOTCA Ha
HeM HHU LBETbl, HU HACTOSIIWE JIMCThbS, BETBM M KOpPHM. PasMHOXaroTcs
BOIOPOCJIM CIIOpaMU, TO €CTh HEOIUIOAOTBOPEHHBIMU «CEMEHAMM».

W3 cnop BbIpacTaloT MajJeHbKUE pacTeHbULA — ETUILA «HEIIOPOYHOIO
3avatusi». OOHM M3 HUX Pa3BUBAIOT SIMLIEKIETKU, OPYTrde — IIOJBYDKHBIE
CIIEpMaTO30MObl, U TE€ YCTPEMJLIIOTCSA K siiliekieTKaM. BOT Ciawiuch OHM,
U U3 OIUIOAOTBOPEHHOH Temeph SHILEKIETKM BHIpACTAET caMa BOIOPOCIb.
Briciuve Xxe, LIBETKOBbIE, PACTEHUsI Pa3BMBAIOTCSI M3 CEMSH, OILIONOTBO-
PEHHBIX ellle B LIBETKaX.

B 3TOM rnaBHOE OT/IMYME CEMEHU OT CIODBHI.

I'pubbl — ocobast, 61M3Kasi K BOOOPOC/ISIM IPYIIa TOXE TALUIOMUYECKHX
CIIOPOHOCHBIX, HO, YBbI, MOTEPSIBIINX XJIOPOMWLI PACTEHMIA.

Y MXOB ecThb yXe CTeOJM M JIUCThsl, a y IallOpOTHUKOB KOPHM, HO HET
HM LBETKOB, HU CeMsH. MXU U IarlOpOTHUKM DPa3MHOXKAIOTCS TOXE CIIO-
paMu.

XBOIMHbIE AEPEBbSI MPEICTABISIOT CJAEMYIOIIYIO CTYIIEHb Pa3BUTHSI pac-
TUTEIBHOTO LIAPCTBA: y HUX €CTh YK€ CeMeHa, HO HET LIBETKOB M IUIOHOB.
I[ToaToMy M Ha3BIBalOT HMX TOJOCEMSHHBIMU: Bedb CEMeHa XBOWMHBIX me-
PEBBEB HE ITOKPHITHI MSKOTHIO U 000JI0OUYKAMM ITUIOHOB.

W HakoHell, LIBETKOBbIE pacTeHMsI CBOMMM COBEplIeHHbIMU (opMa-
MM BEHYAalOT pacTUTEIbHOE IapCTBO, KaK UYeJIOBEK 3aBepllaeT pa3BUTHE
XXKMBOTHOIrO MHpa. [IpeBHEHIIUM H3 LBETKOBBIX PACTEHUM CcuyMUTaeTCs
TOMNOJIb. €ro MCKOITa€Mbl€ OCTAaTKM HaliieHbl B ['peHIaHOIuU, B CIOSIX
3eMiid, obpasoBapiiuxcs 100—130 muuiMoHoB jaeT Hadan. Hexkoropnie
0OTaHMKM OCIIapMBalOT, OJHAKO, IIpaBO TOIIOJISI Ha3blBaThCS IlaTpUap-
XOM BCEX IIBETOHOCOB M OTAAlOT NaJibMy NEpPBEHCTBA NpPEKpacHON Mar-
HOJIUH.

Y XMBOTHBIX HET XjJopodwuia, U MO3TOMY OHM NUTAIOTCSI TOJBLKO
TeMU OpraHUYECKMMM BEIIECTBAMM, KOTODBIE 3arOTOBJISIIOT PacCTEHMS.
Kpome Toro, XuBOTHBEIE OOBIYHO OE€raroT, IIPBHITAlOT, MOJ3al0T, JIETAlOT
Y IUIaBalOT — OJHUM CJIOBOM, HE CUAST Ha MeCTe, a NMepeliBUIaloTCs.
PacteHusi ke HenoABUxXHBI. HOo mpHU3HAaK 3TOT HE IOCTOSIHEH: €CTh
Bellb COBEPUICHHO HEIOABMXXHBIE XMBOTHBIE, MHBIE U3 HUX HE MOTYT
Iaxe IeBenuThcsi. I'yOKu, Hampumep. A C APYroil CTOPOHBI, HEKOTO-
pble HU3IIME TpUOBl U BOAOPOCIU CIOCOOHBI MENJIEHHO CKOMb3UTH B
BOIE€ MJIM B COKax COOCTBEHHOTO Tefla, KOTOPBIMU MpPEeABapUTEIbHO
BBICTHUJIAIOT CBOM IIYTh.
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I'oBopsT, 4YTO, co3maBast >XXWMBOTHBI MUp, NMpUpOda TIPOSIBUJIA He-
YMEPEHHYIO CTpacTb K pa3HOoOpa3uio. 300J0TU pa3iesiloT BCEX OOU-
TalomMX Ha 3eMJie XUBOTHBIX MO MEHbLIEH Mepe Ha OecsITh — IBajl-
aThb pa3HbIX TUIIOB.

VY kaxmoro Tumna CBOU IUIaH CTpoeHus1. YToOblI MOSICHUTh 3TO, CPaBHUM,
HaIpyuMep, TUI YIEHHCTOHOTMX (3TO pakH, MayKd U HAaCeKOMBIE) C MO3BO-
HOYHBIMU: PBIObI, JIATYIIKM, Taibl, IITULBI U 3BEPMU.

MU y Tex, U y Opyrux ecTh rojioBa, IJla3a W ApPYrue OpraHbl UyBCTB, XKe-
JIYIOK, KUIIEYHUK, HEPBHAs CHUCTEMa, MyCKyjaartypa, ckeneT. Ho mopsimok,
BepHee — IUIaH, MO KOTOPOMY IE€PEYUCIIEHHBIE BBILE <«IETalu» XXUBOM
MallIMHbI COEIWHEHbl B €IMHBINA, TaK CKa3aTb, arperar, y HUX pa3HBIHN.
Y NO3BOHOUYHBIX CKEJIET — OINOpa BCEX OPraHOB — CIIPSATaH I1OJ, MYyCKYyJia-
TYpOM, a OCEBOM CTBOJI HEPBHOU CUCTEMBI TSIHETCS BIOOJb MO3BOHOUYHMKA
MO CITMHHOM CTOPOHE XHWBOTHOTO, IOSTOMY Y HAa3bIBAIOT €r0 CIIMHHBIM
MO3TOM. A Yy WIEHHUCTOHOTMX CKeJeT MPOYHBIM IMaHIIMPEM ITOKpHIBAET BCE
Tes0. MyckyaaTypa JeXUT IMON HUM, NpupacTas K BHYTPEHHEN ITOBEpX-
HOCTU OpOHHM, a BIOJb Teja MO OpPIOLUIHOM €ro CTOpOHE TSHETCS HepBHasl
LEeNnoYyka — €€ MOXHO ObUIO Obl Ha3BaTh OPIOIIHBIM MO3TOM.

KnBoTHbBIE, OOBbEIUHEHHBIE B THUI MOJUIIOCKOB, TO €CTb MSITKOTEJBIX
(YIUTKH, OCBMMHOIM, KapakKaTUlibl), 00XOAsITCS BOOOIIE 6e3 CKenera.

Ho y MOJUTIOCKOB UM 4JIEHUCTOHOTMX, y TO3BOHOYHBIX U YEpBEH TeJo,
Kak roBODST, OWIaTepajibHO CUMMETPUYHOE: Yepe3 Hero MOXXHO MpPOBECTU
TOJIKO OJHY IUIOCKOCTb, PacCEKalolllyl0 €ro Ha CHUMMETpHYHbIE, BO BCEM
MOMOOHBbIE TMOJIOBUHBI, MOTOMY YTO y 3THUX >XMBOTHBIX €CTh OpIOIIHAs U
CMIMHHAST CTOPOHBI Teja, ero 3aIHUN U NMepeIHUN KOHIIBL.

OpnHako mepBble CBOM OMBITH MPUPONA Havyaja ¢ CO3MAHMSI KU3HU COB-
CEM IO OPYroMy KOHCTPYKTOPCKOMY IIJIaHy: IEpBBIE ee OeTH OO0JIamaiu JIy-
4YeBOM CHMMMETpHel, U MX JOXHUBIIOME IO HAUIMX IHEH ITOTOMKU WLIIOCT-
PUDPYIOT 3TY MCTMHY CTpaHHBIMU (hOopMaMM CBOEro Tejia, y KOTOPOro HeT
HU OpIONIHOM, HU CIIUHHOW CTOpOHBI. ECTh TONBKO mepemHuii W 3agHui
KOHIBI. [103TOMY <«JIy4MCTBIX» XXUBOTHBIX HETPYIHO paccedb Ha IISITh,
IIeCTb, BOCEMb WMJIM OECYMCIIEHHOE MHOXECTBO OMMHAKOBBIX KYCKOB.

DTO ryOKM M KUILIEYHOITOJOCTHBIE (MEIY3bl U KOpaJLIbI).

CTpaHHOE Ha3BaHHE <«KWIIEYHOMOJNOCTHbIE» TOBOPUT O TOM, YTO 3THU
HEB3payHbl€ CO3MaHHUsS MPEACTAB/ISAIOT COOOM, MO CYTU Oefia, OTHY TOJICTYIO
kuinKy. Ha 3agHeM KOHIle KHILKa <«3arasHa» W MPOYHO MPUKpEIUleHa K
KakoMy-HMOyIb MpeaMeTy Ha OHe Mops. Apyroi KoHeu KWUIIKA — 0e33y-
Oblif POT >KMBOTHOTO — OKpPYK€H LIyMabIlaMMU.
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Bce xuBoe pasBuBaeTcsl U3 sAilla — 3TY UCTUHY HayKa yXe IaBHO
nocturia. SIMo OeNIuTCcs M CKOPO IIpeBpallaeTcs B IIap, CIOXEHHBIH
U3 Tpydbl KJIETOK, €ro MOTOMKOB. 3aTeM OJHAa CTOpOHA Illlapa BTSIrUBa-
€TCS BHYTPb: TOJY4YaeTCs TMOJIbIM ABYXCTEHHBIN IIAapPOBMIHBINA MEILIOK —
racrpyJa.

Pa3zBuBasich U3 siiilia, Kaxmoe >XMBOTHOE: U YEpBb, W TITUIIA, U JIEB —
Lapb 3Bepei, U Jaxe YeJOBeK — BEHEI MPUPOIbBl — KaKOe-TO BpeMs
oniBaeT ractpynoit. IloToMm racTpyna ycloxXHsieTCsl, OOpa3ylOTCSl pa3Hbie
OpraHbl, ¥ U3 TacTpyJibl BHIPACTAECT 3aPOMBIILI.

Ho KuIlIeYHOIIOJOCTHBIE, CTaB racTpyJIoi, HAIlUTM, OYEBUAHO, «MTHO-
BEHHUE TIpEKpaCHBIM», OCTAHOBIWIM CBOH BBIOOpP Ha ITOJIOM OBYXCJIIOMHOM
MEIIKE U B ITOMCKAaxX HOBBIX XXM3HEHHBIX (DOPM dajblle MO TEPHUCTOMY
ITyTH 3BOJIIOLIMOHHOIO IPOIecca HEe TOIIUIH.

Ilono6Ho 6abouyke, pa3BUBAlOLIEHCS M3 TYCEHULIbI, MHOTME BUIbI KH-
LLIEYHOTIOJOCTHBIX CYLIECTBYIOT B IBYX UYEDPEIYIOIIMXCSl APYT C OPYTOM IIO-
KOJICHMSIX — Memy3ax W IOJIUIIAaXx.

Y 3THUX KMIIEYHOITOJIOCTHBIX U3 SIlla POXIAETCS ITOJIMII, MOXOXHH Ha
crebesiek co nrynanbliamMu. CreOesiek ITOYKYeTCsl, OT HEro OTBETBISIOTCS
HOBBI€ MMOJUITBI. OHM TTOYKYIOTCSI, B CBOIO OYepelb, Y XUBOTHOE ITpeBpa-
IIAeTCs BCKOpPEe B KOJIOHUIO IIOJIUIIOB, TOXOXYI0 Ha BETBHUCTOE IEpEBIIE.
CXO0ICTBO C pacTeHMEM JOBEpIIAIOT «KOPHM» — CTEJIOLIMECS IO AHY OT-
POCTKH, KOTOPBIMU BCSI KOMIIaHUS TIPUKPETUISIETCS K KaMHSIM.

[Numa, cxBayeHHas MIyITlbLlaMU OMHOTO TMOJIMIIA, MOET Ha OOIIMi
CTOJI, TaK KaK MX IMOJIOCTU COEAVHEHBbl KaHaJlaMU B ONHY MUILIEBapUTENb-
HYIO CHCTEMY.

B monoxeHHBIH NTPUPONON CPOK Ha KOJOHMM HaOyXaloT IOYKH OCO-
6oro copra. Bro Oymymue Meny3bl. [logpacTtasi, OHM OTpHIBAIOTCS OT Je-
peBa-XMBOTHOIO M YIUIBIBAIOT B MOpE Ha NMOUCKM IpukioueHuit. Tesno
Medy3bl TOXE€, MO CYTH HAeJia, MOJbIA MELIOK, TOJbKO CIJIIOLUEHHBIA
cBepxy BHHM3. Ee TKaHM HaJUTHI BOOON — OTTOTrO Memy3a Takasi Mpo3pay-
Hasl.

B Helt pasBuBawoTcs sAiua, W, IUIaBasg MO BOJHaM, Meny3a Pa3HOCUT
WX IO BCeMy OKeaHy. BputynuBlIvecs U3 SIML JAYMHKU OMYyCKaloTCs Ha
JHO W TIPEeBpAllalOTCs B KYCTHUCTBIX TOJMIIOB, YTOOBI BCE HayaThb CHa-
yanma. (ITomoGHBIA UK XW3HU, OOHAKO, HE y BCEX KHUILIEYHOIIOJIOCT-
HBIX.)

Ha rpanuie aByx MHpPOB

3o0o0m0orn ¥ GOTAHUKU JABHO CIOPSAT O KI'YTUKOHOCIAX — PpacTeHWUS
OHM WJIM XHBOTHBIE?

IlpenMeT MX cIopa CTOJIb HEBEJMK, YTO ITPOCTBIM IJIa30M €r0 He YBU-
guib. 2KIryTUKOHOCLEI MUKPOCKOITMYECKHME CYIIIECTBA — XXHWBBIE «IIapu-
KW», «KOJOACKM», «JIOOOYKM» C XBOCTMKAMM. XBOCTHMKM TOHKHE, XIYTO-
BUIHBIE, OHM YIApSIIOT UMM I10 BOIE U IUIBIBYT. B Kaxnoil jyxe MWUIU-
apabl XIYTHMKOHOCLEB. I1loJ MHUKPOCKOIIOM BHIHO, YTO OHU 3€JEHBIE!
MOJIHBEIM-TIOJIHO Y HHUX IMOJ IPO3PayHOM <«KOXHIEH» XJIOPO(GUILTIOBBIX
3epHBIIEK. 3HAYUT, 3TO pacTeHMs?
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Pemuths HEMpoCTO.

ThicsSTan XBOCTATBIX «IIAPUKOB», CJIOBHO MOJIEKY/IbI B TEILUIOBOM JIBIDKE-
HMHU, OECIIOPSIOYHO CHYIOT B Karule Boabl. BOT oouH HaTKHyJcs Ha Oakre-
puto. BTaHyn ee B MUHMATIOPHBIA «pPOT» HU... MPOIJIOTHI. Y pacTEeHUII HET
pToB. U a3 Toxe HeT. A y XTYTMKOHOCLIEB €CTb «Kapue» ra3ku. OObrd-
HO 3TO MpOCTO Oypoe WIM KpacHOBAaTOE€ ISTHBIIIKO, BOCIIpUHHUMAIOIIIEE
cBer. Ho uHorma oHoO ymiy6yieHO B BUIE Yalll, B KOTOPOIl JIEXMT JIMH30-
BUIHBINA KoModeK Kpaxmana. OH MNpo3payHblii — 3TO XPYCTAJIUMK IEPBO-
POTHOrO IJia3a.

Tak 3T0 XMBOTHOE?

Bce 3aBUCHUT OT IOTrOAbI: B COJHEYHBIN JeHb, KOIIa MHOIO CBETa, KIY-
THKOHOCIIBI CKOpee pacTeHus. 3aHMMAaloTcs (POTOCHMHTE30M: M3 YIJIEKUCIIO-
ro rasa M BOAbl M3TOTOBJSIIOT caxap. M u nmutaiorcs. B macMypHyio moro-
Iy, KOrha CBeTa MaJio, HEKOTOphbIe€ M3 HHUX IEPEXOASIT Ha IOPYIYIO IOUETY:
JIOBST OaKkTepuii U MEJIKME BOIOPOCIU.

IToaToMy M Henerko GMOJIOraM pELUThb, C K€M XX€ OHMU, HAaKOHell, hMe-
IOT Je10. 300JIOTH CYMTAIOT, YTO KTYTMKOHOCLIEI — IIPOCTEHILNE KMBOT-
Hble'. A GOTAHMKM YUCIAT MX B pa3pse HMU3IIMX BOJIOPOCIEN.

Bupychl — I1oJHasi IPOTUBOIIOJIOXHOCTD XIT'YTUKOHOCLIAM: OHU He IpU-
Hamjiexar, MMO-BUOMMOMY, HM K pacTUTEJNbHOMY, HU K XHWBOTHOMY
LIApCTBY, a CTOSIT Ha pyOexXe ABYX MUPOB, HO pyOexX 3TOT OCOOCHHBIN: pa3-
JIEIsIeT NPUPOMY XUBYIO M HEXMBYIO.

Bupychl ObUIM OTKPBITHI HAIIMM CcoOOTedecTBeHHUKOM Jmutpuem WBa-
HoBckuM. OH HcCleNoBaJl NMPUYMHLI 3a00JeBaHMsA Tabaka. DTo ObuIa
cTpalllHasi 00Jie3Hb: JIMCTbsSl PACTEHMSI MOKPHIBAIMCh MO3aWKOM M3 TEMHBIX
U CBETJIBIX IISITEH, CKPYYUMBAJIUCh UM ITOHUKAIU, CJIOBHO 3arHUBAJIM Ha KOp-
HIO. YYEeHBII pel MpoLeIUuTh COK OOJIbBHOTO pacTeHUS Yepe3 caMblii Ha-
JIEXHBIN OaKTEepUaIbHbIN (WIBTP, TaKOW (IIBTP, KOTOPHINA HE ITPOITyCKaeT
MHUKpPOOOB’. 3aTeM OT(MWILTPOBAHHBEIM COKOM MBaHOBCKMIA cMa3zail 310po-
BOe pacTeHHe. Bckope TKaHb Ha €ro JIMCThbSX TOXE CTajJla OTMHUpaTh. 3Ha-
YUT, COK OBUI 3apaXeH KAKUMM-TO BO30OYIUTEISIMH, HACTOJBKO MEJIKMMHU,
YTO OHU MPONLIH Haxe uepe3 dapdopoBbiii PUIBTP, 3adepKUBAIOIIMNI
Bcex Oakrepuii. Bo3byauteneit Ha3Baiu (pUIBTPYIOIIMMUCS BUpYCcaMH (BU-
pyC — IO-JIATBIHM 3HAYUT SIM).

OrmnacHble 00JMIE3HM pacTeHU, XMBOTHBIX M YEJIOBEKA BBI3BIBAIOT <«XKH-
BbI€ SIIbI». OCIY, OEIIEHCTBO, KOpPb, ITOJMOMMEIUT, PUIIT W, BO3MOXHO,
pak. M3yyeHO y:Xe MHOro pasHOBHIHOCTE BHUpycoB. A B 1935 romy ame-
puKaHCKui OuoxuMuK CTEHJIM OTKPBUI CaMO€ IIOpa3sUTeNIbHOE HX CBOMi-
ctBo. Kak u MBaHOBCKMIt, OH 3KCHEPUMEHTUPOBAJI C BUpycaMM TabauyHOi
MO3auKu. Bhigenwsn ux U3 TabayHOro CoKa, M30JMPOBal OT MPUBBLIYHON
cpenbl, M BUPYCHl BAPYT MOTEPSUIM BCE CBOM XU3HEHHBIE cBoicTBa. Ilpe-
BpaTWIUCh B... KpucTaUibl. OOBIYHBIE Bpoae Obl KPUCTA/UIBI, KaK Yy COJIU

'TIpocTefiMX XUBOTHBIX TOXE OOBEIUHSET OOIUMIl IUTAaH CTPOCHUS:
TEJI0O UX COCTOMT BCEr0 M3 ONHOI KIETKU. DTO HHGY30pUH, aMeOHl,
KOPHEHOXKH, PAaKOBUHKM KOTOPBIX TOCJIE TOrO, KAk OHU YMEpIH, Cle-
KaJIMCh Ha JHE MOpeid M 00pa3oBaid MeJl U U3BECTHSIKU.

’Tenepb MbI 3HaeM, YTO M HEKOTOpPBIE OUYEHb MeJIKIE GAKTEPUU MPOXO-
AT 4yepe3 Takue GWIbTPHI.
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wia caxapa. Bupyc, nmucan CreHiM, cTal «MepTBBHIM, KakK KaMeHb». Kpuc-
TAJUIMYECKUN BUpPYC He pa3MHoXaercsi. Ho crour BHOBb BBECTM KpHC-
TaJUIbl, Ka3aJoCh Obl, OE3>XKM3HEHHOI'O BEIIECTBA B TKaHMW 3€JIEHOro Taba-
Ka, KaK OHU TYT XE€ <«OXHBAlOT», OBICTPO pPa3MHOXKAIOTCS M 3apaxaloT
BCE pacTeHUeE.

PasMHoXaroTcss BUPYCBHI COBCEM IO-OCOOEHHOMY, KaK HUKTO OOJbIlle
B mpupoae. OHU He [eIATCSI, He MOYKYIOTCS U He IpUOeraroT K IOMO-
IIM ITOJIOBBIX KJIETOK. HeT, oHM HeHCTBYIOT IO METOLY KYKYILUKM: IIpO-
HUKHYB B XMBOW OpraHu3M, «3aCTaBJIAIOT» €r0 CTPOMUTh M3 3alaceHHBIX
IUII COOCTBEHHBIX HYXXI IMTATEeIbHBIX BEIIECTB... HOBBIX BUPYCOB. Pa3z-
MHOXAWIIUNACSI BUPYC JHUIIb JAeT YKa3aHWSI <«TePPOPU3MPOBAHHON» UM
KJIETKE, M0 KaKOMY IUIaHy M3rOTaBJIMBaThb €ro JETei, U CIeOUT, YTOOBI pa-
0oTa Beiach IO HYXXKHOMY eMy oOpasiry. O6pa3ell — Te HECKOJIbKO I'€HOB,
U3 KOTOPBIX, IO CYIIECTBY, M COCTOMT BHUpYC. OHU ITOCTPOEHBI U3 HYKJIEH-
HOBBIX KMCJIOT M COIEpPXaT 3alIn(pOBaHHBIA KOI €ro Hac/JIeICTBEHHOCTH.

HyxneuHoBoe «renblie» BUpyca CHpPSTaHO, CJIOBHO Ipudelb B KapaHOa-
e, B 6eikoBoii MydTe. D10 ero 6poHsi. Ho korma BUpyC NPOHMKAET B XKU-
BYIO KJIETKY, OH OCTaBJISIeT OE€JIKOBHIE MOCIIEXH Yy €€ IOopora, CHapyXu, BHE
KJIETKM, XOTS HEKOTOpYIO YacTb Oejika, Mo-BUIUMOMY, 3abupaer ¢ coboii.

Knerka, u3pacxomoBaB BCE KM3HETBODHBIE COKM Ha BOCIIPOM3BEICHME
YyXMX OETHIN, KOHEYHO, TMOHET, MeperpyXeHHas I1apa3uTaMu, KOTOPBIX
caMa Ipou3BeJia Ha CBET.

ITockonbKy BUpPYCHI HE MOIYT pa3MHOXAThCs 0€3 MOMOLIU IPYTHX Opra-
HM3MOB U BOOOIIE TepPSIOT BCIKWE XM3HEHHBIE CBOMCTBA, €CJIM M3THATh MX
M3 3TMX OpPraHU3MOB, HEKOTOpHIE YYEHBIE HE CYUTAIOT BUPYCHI XKUBBIMU
CYILLIECTBAMM. DTO TIPYHIBI T'€HOB, TOBOPSAT OHM, 3aKJIIOYEHHBIC B 3aIUT-
HYI0 OEJIKOBYIO 000JIOUKY.

Menpye BUPYCOB HET CYIIIECTB Ha Hallel IuiaHeTe. B OOBIYHBIN OINTU-
YeCKMiT MMKPOCKOI, JaXe C O4YEeHb OOJBIIMM YBEIWYEHUEM, HUX HE YBU-
muirb. HaGmiogatk 3a BUpycaMM MOXHO TOJIBKO C IOMOUIBIO 3JIEKTPOHHO-
ro MMKpockomna. B HeM CTeKJISIHHBIE JIMH3bI 3aMEHEHbI 3JIEKTPOMAarHUTHbI-
MM, & CBETOBOIl JIyd — IIOTOKOM 3JIEKTPOHOB. DJIEKTPOHHBIA MUKPOCKOM
naet yBeiaudyeHue B 300 Teicsa pas!

CamMmble MajleHbKME BUPYCHI — pasMepoM He Gojee 18—20 Mmiim-
MUKpOH. KpyrmHbie TBYXCOTMWUIMMMKDPOHHBIE BUPYCHl BO30OYIUTENU OCIIHI,
KpoMe OejlKa M HYKJICHMHOBBIX KHCJIOT, COOEPXAaT B CBOEM IIapOBUOHOM
TeJIblie HEMHOI'O XMPOB U YIVIEBONOB'.

B nocnegHue mecATWIETHS MMKPOOMOJIOTM OTKPBUIM HEMAlO M ADPYTHX
VIETPAMUKPOCKOIMMYECKMX co3maHuil. OHM OJM3KM K BHUpYCaM IO pa3mMe-
paM WIM obOpa3sy XU3HU, HO OTIMUYAIOTCS OT HUX HEKOTOPHIMU CBOMCTBa-
mu. Hanpumep, puUKKeTCHMM, BO3OYIUTENIM CBIIMHOro Tuda, WIM HalIU
Ipy3bst GakTeprodaru — mnoxuparenau bakrepuit. Bupycel «Bupycos»! Tak
HasbiBaeMble PPLO- u L-popMBI — MO-BUOUMOMY, OCKOJKU OakTtepuil c
pa3pylieHHON KieToyHON oOosoukoii. Hayka nuiib mMpUOTKpbUIA OBEPH B
3TOT IOJHBIM HEBEIOMBIN TailH MMKPOMHUp, PaCKMHYBIIUI CBOU BiaJeHUS
Yy CaMbIX UCTOKOB >XM3HM.

IBCC BUPYCHI, IMapa3UTHUPYIOLIME Ha XMBOTHBIX, IMOXOXMW Ha LIapUKH,
KpPOME NaJIOYKOBUIHOTO B036y11MTCJIH MIOJIMOMUEIUTA.
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3aKoHCEepBMPOBAHHbI KBAHT JKM3HM

Menpyaiiliie U3 CYLIECTB, KOTOPbIE MOXHO YBUIETh B OITHUYECKUH
MMKDPOCKOIT (KPOME HEKOTOPBIX PUKKETCHil), — 3T0 Oaktepuu'. Ho U oHu
elle OYeHb MAaJbl: THICSIYM MUKPOOOB MOryT KOM(MOpPTaOEeJIbHO Pa3MeCTUTh-
ca Ha octpue uronku. Korma © ©OakTtepuud pa3mMepoM ObUIM C KapaHpalll,
YyeJIoBeKy (eCM B TOM 3X€ MaciuTabe yBEJIMYUMM U €ro pocT) OYKBabHO
Mope GbUIO OBl MO KoJeHO. be3 Tpyaa oH iuaraj Obl yepe3 ropbl, TaK Kak
caM ObLI ObI BYETBEPO OOJIbILIE DBepecTa.

Y Gakrepuii mypHas ciaBa. BceM M3BECTHO, YTO OHM BBI3BIBAIOT y Hac
oracHble 0OoJie3HU: TyOepkyJie3, OplOLIHON THUd, AU3EHTEPHUIO, XOJIEpY,
npoka3zy. Ho MHorue Jm 3HaOT, YTO €CTb U MoJje3Hble GakTepun? Majo
JaXe CKasaTh MoJie3Hble — MpocTo HeoOxonumble Ham! Ku3Hb Ha 3emiie
6bl1a OBl HEBO3MOXHA 0€3 OaKTepuid.

bakTepuy HACHIILIAIOT [MOYBY a30TOM, IOBBILIASI €€ TUIOAOPOAYE, TOMO-
raloT JIIOOSAM 3aKBalIMBaTb OTYplibl, KamyCTy M CWIOC IJiI CKOT4, IpUro-
TaBJIMBATh CHIPBI’, MPOCTOKBAILY, YKCYC M JIbHSIHbIE TKaHM. Ilocensissch B
KHUILIKaX, OHM IEpeBapMBalOT 3a HAac HeymobOoBapuMywo nuury. OHHU Xe
OCBELIAIOT MpauyHyio OGe3IHY MOpsl TIpU3payHBIM CHUSHMEM XXWUBBIX OTHEW,
npeoGpa3yst B CBET OCOOBbI€ BEIIECTBA, KOTOpble HAXOMSIT B «KapMaHHBIX
(hoHapukax» KapakaTUll U [IyOOKOBOIHBIX PbIO.

dopma Tena y GakTepuif Tpex TUIIOB: KpyIiasi, CIIMpajibHas U MaJOYKO-
BUIHAs.

Kpyrapix OakTepuif Ha3blBalOT KOKKaMU: MOHOKOKKAMM, KOrga 3TO
ONVHOYHbIEC IIApUKU, DUIJIOKOKKAMM, KOLJA OHHM [BOUHBIE; TETPaKOKKa-
MM, KOTJa COEeOIWHEHBI BMECTE YEThIpE IIapuKa; CapAWHaMM, €CJIU IIapu-
KOB BOCEMb WJIM OOJbllle; CTPENTOKOKKaMM, KOraa Kpyrjible 6axkTepuu 00-
pa3yioT LETIOYKY, CJIOBHO HaHM3aHHbIE HA HUTKY OYCHHKM, U CTaWIOKOK-
KaMM, €CJIM OHM T'pOMO3ISTCS OeCrOpsiIOUHON Kydei.

CrivpanbHble 0aKTEPUM — 3TO BUOPHMOHBI (TEJIO MX JIMIIL CJerka M30-
THYTO), CITUPWIIBI 3aKpY4€HBl B OMUH WIM HECKOJIbKO BUTKOB, a CIIMpPOXE-
Tbl — B TOHKWE U MEJIKOU3BUTHIC CITUPAIIH.

bakrepuu-nagouku oOpa3yloT OBE TIPYMIbl: OOBMMHBIX OakTepuili U 6a-
UWUI. Y NepBbIX He ObIBaeT criop. BTopwie, Korga BHELIHME YCJIOBHUSI He-
0JIaronpUsiTHBI, OTHEJISIIOT BHYTPU CBOEIrO Tejda OT HAIOJHSIIOUIENA KIIETKY
MPOTOILIa3Mbl MaJIeHbKMI, OBaJbHBIM U OJIECTSLLMI KOMOYEK >XMBOro 6ei-
ka — crnopy. (Ilocne sToro 6Gamwuia pacnagaercs.) Cropa OKpyXeHa
MJIOTHOM 000JIOYKOM, MakCUMalbHO 00€3BOXEHa M MOXeT 0e3 Bpena sl

'HexoTopbie ydeHble CYMTAIOT, YTO GAKTEPMU — HU3IIME CYLIECTBA, U3
KOTODBIX MMPOU3OLIUIM BCE BbICLIME XUBOTHbIE U pacTeHusi. Ho HaubGo-
Jilee BEpOSITHO, MOJaraloT APYrue, YTO 3TO pa3HOPOIHbIE IPYMIbl Opra-
HU3MOB, HE CBsI3aHHbIE MeXAy coboil poacTBoM. OIHM U3 HUX ONIU3KU
K 3€JieHbIM pacTeHUsIM, Apyrde — K Ipubam, TpeTbM — K XKIYTHUKO-
BbIM, YETBEPTbIE, HAKOHEL, HU Ha KOTO HE IOXOXH.

’HackosbKo JeATeNbHOE y4acTHe MPMHUMAIOT GaKTEPUM B ChIPOBape-
HUH, MOKa3bIBaeT clefyoumii ¢akrt: B | rpaMme TOJIBKO YTO MPUTO-
TOBJIEHHOTO ChIpa MOXHO HacyuTaTb 10 33 MUJUIMOHOB, a B ChIDHOW
Kopouke — gaxe 150 MuuiMapooB GakTepuid.
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3aKJIIOUEHHOW B HEW MCKOPKU XW3HHU IIEPEHOCHUTH COKPYIIMTEJbHEIE yaa-
pbl BpaxmeOHbIX ctuxuii. Hampumep, nasaenue B 20 Tehicad aTmocaep!'
W xocmuaeckuii xonon B — 253 rpanyca! Harpesanue no 90, a HekoTo-
pble ciopbl — U 10 140 rpamycos!

logaMu nexuT B JieTapruyeckKoM II0OKOe 3TOT 3aKOHCEPBUPOBAaHHBIM
KBAaHT XW3HHU, 4TOObl KOrJa-HUOYdb IIOTOM, IIONAB B YCJIOBUs 0Oojee
OnaronpusiTHble, NpoOyauThes. IlnoouTbes, IIoguThcst 6e3 cyera, 6e3
Mepbl — €IMHCTBEHHasi 3a00Ta BHOBb BO3POXIECHHOU OallMJUIBI.

U xors pa3MHOXaeTcsi OHa cCaMbIM IHPUMHUTHUBHBIM 0OOpaszoM —
pasphIBaeTCs MOIO0JIaM, — YMCJIO €€ IIOTOMKOB BCKOpE TOCTHraeT acTpOHO-
MUYECKOW BeauuuHbl. Bemb Kaxkmas nosioBuHKa yxe depe3 20—30 MUHYT
CHOBa [eNUTCS HaaBOe, U TaK 0Oe3 KOHIa. Yepe3 yac u3 ofHOU OakTepyuu
00pasyeTcsl YEThIpE.

K koHuy BTOporo yaca ux OymeT yxe 16, K KOHILy TpeThbero — 64.
Jlasplile 4ucioO UX, YBEJUYMBASICh B T€OMETPUYECKOW MPOTPECCUM, OBbICTPO
nocturaeT 1udp, KOTOPhIM IOMEYEHBl CTOJ0OOBBIE BeXu B KocMmoce. Yepes
15 yacoB Gaktepuit O6ynetr yxxe okojgo 1 000 000 000, a eme yepe3 cyTd C
Hebonbwinm — 1 000 000 000 000 000 000 000 000 000.

KoHeuHo, mpou3BoAsi 3TH BBIYMMCJEHMSI, Mbl IIpelriojaraii, 4TO HU Of-
Ha U3 HOBOPOXHEHHBIX OakTepuil He yMmMMpaeT, [0 KpailHeil Mepe, B Teue-
HME JBYX NepBbIX cyToK. Ho, K CYacTpio, 3TOr0 HMKOINA HE CJIyyaeTcs:
OOJIBLIIMHCTBO M3 HUX morubaer. [la v TeMn HeJieHHsT Mbl BbIOpaJiM OITH-
MaJIbHbIM, JajJeKo He Bce OaKTepuM pa3MHOXaloTcsl TaK ObicTpo. Tybepky-
Jie3HbIe OaKTepuH, HAllpUMep, OEJSITCS JIMIIb pa3 B MOJTOpa IHS.

'BakTepuy epeHOCAT HaBIeHUs 0 6 Thicsd aTMocdep.
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ITpoayueHThl, KOHCYMEHTDI, PEIAYIEHTHI

Baktepuu noObiBatoT muily pasHbIMM crocobamu. Cpeau HHUX Hemallo
Mapa3dTOB: OHM pa3pylIalOT TKAHW XWBOTHBIX M PACTeHUIl — 3TO BO30Y-
IUTEIN BCSKOTO poma 3abosieBaHuil. ECTh M OakTepuu-aBTOTPOdHI, TO €CTh
caMM cebs muTalouMe. DTU U3 HEOpraHWYeCKUX BElIeCTB (aMMMaka, Ha-
IpUMeEp, YIJEKMCIOro ra3a M pasiMyHbIX COJIeit) CO3MaloT OpraHuYecKue
(6benku, KpaxMaa) M CTpPOSIT U3 HMX CBOE TEJO0. DHEPruio, HEoOXOOUMYIO
IUISI Tpeo0pa30BaHMl MMPOCThIX BELIECTB B CJIOXHBIE, OHM M3BJIEKAIOT HU3
COJIHEYHBIX Jiyueil. XeMOTpodHblE OaKTEpUM MUTAIOTCS TOXE YTJEKUCIBIM
ra3oM M aMMHakOM, HO 3HEpPruio Uil MU3rOTOBJEHUs Oejka NOOBIBAIOT,
OKMCJISI XeJjie30, MapraHell 0o MONubAeH, cepy M KpPeMHUU («TphI3yT»,
TaK cKa3aTh, KAMEHb U MeTaLt!).

MHoro cpeau 06axkTepuil carnpoOOB, KOTOpble BHI3bIBAIOT T'HUMEHHUE Oeli-
KOB U IpYTMX OpraHMYECKMWX BEeILECTB, pasjlaraloT MX Ha OoJjiee IpOCThIe
COCTaBHBIE YaCTM — CHOBA Ha YIJIEKWCJIbINA a3, HapuMep, ¥ aMMHaK.

DT GaKTepuM OYeHb MoJie3Hbl. ['Opbl MEPTBBIX TeJl JieXKaJIu Obl IOBCIO-
oy, ecnu 6bpl He Gaktepuu'. OHM OCBOOOXIAIOT TUIAHETY OT PACTEHUA U
KMBOTHBIX, B KOTOpbIX yXe yracja >u3Hb. CrHuBasi (C MOMOIbIO OakTe-
puit), mpax TPYIOB BO3BpalllaeTCsl Ha 3eMJII0, M3 KOTOpPOH ellle HelaBHO
U3BJEKJIM €r0 B BHUIAE IOYBEHHBIX COJEeHl KOPHU pacTeHUl, MpeBpaTWIH,
00aBUB ellle KOe-4TO, B caxap, KJIeT4aTKy, OeJIoOK M XWUp U OTJIOXWIU B
CBOMX JIMCTBSIX, CTEOJISIX M ceMeHax. 3aTeM 3TH TOTOBBbIE YXE MUILEBbIE
KOHILIEHTPATHI MOMaJM B XXETYIOK KOPOBBI, KO3bl WIH APYTOTO TPaBOSITHOTO
3Beps MO0 HaceKoMOro M NTUubl. ’KeJyrIoK mepeBapuil pacTUTEJIbHBIE
TKaHU, KUIUKM KX BCOCAIM, KPOBb pasHecja IO BCEM KJIETOYKAM Tea, W
TaM M3 NPOLYKTOB, 3arOTOBJICHHBIX DACTEHMSIMU, BBIPOCIM HOBbIE TKaHU
>KMBOTHOTO. A KOrfa >XWMBOTHOE YMEpJO, THUJOCTHbie OaKTepuu CHOBa
BEPHYJIU MaTepu-3emJie BELIECTBA €ro Teja: LIMKJ 3aMKHYJCS. DTOT BEIM-
KWIi KpYTrOBOpPOT BELLIECTB — OCHOBAa XM3HM Ha 3emJie, ee, TaK CKas3aTb,
SHepreTuueckas 06a3za. Bce opraHu3Mmbl, XUBS, MUTasCh U yMUpas, MPUBO-
ISIT B IBWJKEHME MMIAHTCKUM «MaXOBUK» KPYrOBOPOTA XXU3HU U CMEPTH.

Y «xoneca» — Tpu (ha3bl BpaleHUs. B Kaxmoil U3 HMX poJib IJIaBHOTO
JIBUTraTessl BBIMOJHSET ocodasl TpyIina >XUBBIX co3maHuil. B nepBoit —
MPOAYLIEHTbI, BO BTOPOl — KOHCYMEHTbI, B TpeTbeld — penylieHThl. B rep-
BOIl (hase co3maeTcss OpraHMYECKOe BEILEeCTBO M3 BO3AyXa M COJIel 3eMIu,
BO BTOpPOit OHO MpeobpasyeTcs B HOBble (DOPMbI, B TPEThEel BHOBb BO3Bpa-
LIAETCs1 B 3€MJII0 M BO3MyX, pacrnanasicb Ha HECJIOXHbIE YacCTH.

IlpogylieHTHl — y Hac pacTeHUsl, TOJIbKO OHM HadeJeHbl BOJIIEOHBIM
XJI0po(HUTOM, CIOCOOHBIM KOHCEPBUPOBATb COJIHEUHYIO SHEPTUIO B Oell-
Kax, caxapax M Xupax, co3nabasi ux Ipu Onecke CojiHIIa U3 BOOBI U YIJie-
kucyoro rasa. Caxap pacTeHUsI pacTBOPSIIOT B CBOMX COKax, a KHCJIOPOXI
BBIIEJSIIOT B aTMocdepy (eciM pacTeHHe CYXOITyTHOe) WIM B BOmy (eciu
OHO BOMASHOE). DTM MHTUMHEMIIIME TIPOIECChl CO3UAAHMSI IPOTEKAIOT B
KPYIIMHKAaX XJI0podwWia, HaIOJHSIIOUIMX BCE 3€JIeHble TKaHU PacTeHUI.

'TloncuuTtanu, 41O, €CIM KOCTH 3Bepeil, OGUTABILMX Ha 3emie B Jeld-
HUKOBBIA IIEPUON U ITO3XE, HE CrHWIM Obl, OHM ITOKPbUIM OBl CyILy
CIUTOIIHAIM CJIOEM TOJILMHOM B MOJTOpa-IBa MeTpa.
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DHEpruio, HeOOXOOUMYIO IS CUHTE3a, XJIOPOMWUI YJIAaBIMBAET M3 CBETO-
BBIX JIy4deli, IJIaBHBIM ITOCTAaBIIMK KOTOpBLIX Ha 3emiie — CoJHIIE.

IloaToMy Bce OpraHM4ecKue BEIIEeCTBA, M3TOTOBJICHHBIE DPACTEHUSMM,
KiumeHT ApkanbeBud TuUMMpsi3eB Ha3biBal KOHIIEHTpaTaMU COJIHEYHOM
SHEepIuM, WIM, MOMNPOCTY TOBOPS, COTHEYHBIMUA KOHCEPBAMHU.

3aTreM pacTeHus IIpeoOpa3yloT caxap B pa3HOTO poaa OpraHUYeCKHe
KMCIIOTBI, JOOAB/SIOT K HUM a30T U [IpyIrue BELUECTBA, HOOBITHIE U3 I104Y-
Bbl, U CO3M1AI0T B CBOMX TKaHSIX OEJIKU U XKHPBL.

KYBOTHBIE TIUTAIOTCA YK€ TOTOBBIMM IPOAYKTaMM, CUHTE3MPOBAaHHBIMU
pacTeHUsIMUA. WX, XMBOTHBIX, Ha3bIBAIOT MO3TOMY KOHCYMEHTAMU — IIO-
KUPATEJISIMU.

KMBOTHBIE, KCTAaTU CKa3aTh, M OBILNIAT KUCJIOPOAOM, KOTOPBIH BhIHEIsSI-
10T npu GoTocuHTe3e pacteHusi. Korma-to, Ha 3ape >XXM3HU, JO TOTO Kak
paspociiich Ha 3emiie Jieca, B aTMocdepe ModYTh He OBbUIO KUCIOpoda, U
Ha IUIaHEeTe, HANO II0JlaraTh, TOrNAa OYeHb TPYIHO OBIIIAJIOCh. DTO pacre-
HUST HAITyCTWIM IIOA TOJyOOM KyIoJ XMBOTBOPHBIA ras. OHU U ceidac
MPOAOJDKAIOT MOIOJHATL ero 3amackl B Hebecax. Houblo (B TEMHOTE) XJIO-
podwwut He paboTaeT, ¥ MO3TOMY HOYBIO KHCJIOpOAa B BO3MyXe MEHbIIE, a
VIJIEKUCJIOTO ra3a OoJbllle, YEM JTHEM.

KUYBOTHBIE TOXE HE OCTalOTCSl B IOJTY Iepel 3€JI€HbIMM KOPMIUIbIIAMM:
KOIJa ObILIAT, BBIOCJISIIOT B BO3MyX M B Bomy (€CIU XKUBYT B HEH) MHOTO
VIJIEKUCJIOTO ra3a — pacTeHMsI, KaK M3BECTHO, MM IIMTAIOTCS. A Iocie
CMEpTH CBOEH KOHCYMEHThbl OCTaB/ISIIOT MPOAYLIEHTaM OEeCLIeHHOE Hacied-
CTBO — IIOJIHbIE IUTATE/IbHBIX BEILECTB TPYIIBI.

Tyt 33 HUX NIPUHUMAIOTCS PEOYLIEHThl — OaKTepHU: pas/iaraloT Ha COoC-
TaBHbIE YaCTHU, KOTOPbIE 3aTe€M JIETKO YCBauBalOT U3 3€MJIM, BOObl U BO3IY-
Xa pacTeHUsl, BHOBb CO3/[1aBasi U3 HUX CJIOXHBIE OpPraHWYECKHE ITPOMYKTHI.
«Koneco x13HU» COBEPIIMIO MOJHEINA 000pOT.

«Bech MOpSmOK NpUpoabl, — TOBOPUT M3BECTHBIM GoTaHMK PDepauHaHI
KoH, — mocTtpoeH Ha TOM, YTO... OMHU M T€ XK€ YaCTULIbl MaTepuu Iiepe-
XOIST U3 MEPTBOTO B XXMBOE TEJIO B BEUHOM KDPYTOBODPOTE».

OnHako Iepexon 3TOT COBeplaeTcsd He 0e3 IOoTepb: HEKOTOPYIO 4acTb
BEILIECTB, 3aKJIIOYEHHBIX B XXMBBIX CYyIIIECTBaX, OaKTepyuu OeCCUIIbHBI Pasio-
XUTb ¥ BEPHYTh Ha OpOUTY KpyroBopoTa. OHa, 3Ta 4acTh, BHIOBIBaeT U3
Hero HaBcerga (WM Ha Bpemsi). BrIOBIBIIIME M3 OMOJIOTMYECKOTO 1IMKJa Be-
mecTsa o0pa3yloT B 3eMJie M Ha JHE MOpEd OOoJblUME 3alieXu — Lejble
TOpel OcamoyHbX Iopod. IlycteiHst Caxapa, Hanpumep, packKuHyJia CBOU
MeCKY Hal ONHUM M3 TaKMX OPEBHUX KJIamOMIL: OHA ITOKOUTCS Ha MacCUBE
M3BECTHSKOB, LIEJIMKOM CJIOXXKEHHOM M3 HEBUIWUMBIX (IIPOCTHIM IJIa30M) pa-
KOBHMHOK MMKPOCKOITMYECKMX XMBOTHBIX — KOPHEHOXEK.

A MpaMopbl, TpaduThl, KaMEHHBIE YIJM pa3HbIX COPTOB, HEKOTODHIE
JKele3Hble M MapraHueBble pynobl, TOpd M, MO-BUAMMOMY, HedTh — 3TO
BeIOb TOXE Hacjemue yracliei XW3HM, «lIUIak» oOMeHa BELUECTB WJIM OpeH-
Hbl€ OCTaHKM KOTJAa-TO IMPOIIBETABLUMX PACTEHUU U KUBOTHBIX.

CYMTaOT, YTO OOHOIO JIMIIb YIJIEpOJa OPraHMYeCKOro MPOMCXOXIE-
HUg Ha 3emie Hakomuiaoch yxe 10 uinm 20 xBagpuiaboHOB — 10—
20 000 000 000 000 000 tonH! Ilpexnme OoH, COEAUHUBIIUCH C KHUCJIO-
pOIOM B YIJIEKMCIIBIM ra3, mapwil B Hebecax, 3aTeM PacTEHUS «ChEeIu» €ro,
OTJIOXXMB B CBOMX TKAHSIX B COCTaB€ pa3IMYHBbIX OEJIKOB, YIJIEBOAOB U KH-
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poB. [1oTOM XMBOTHBIE CheIM pacTeHUs. BakTepuu pasjoXWiIyd TPYTbl TeX
W JPYTMX CHOBAa Ha YIJIEKWCJIBIM ra3 M Apyrve MpoCThbie BellecTBa, U YTJie-
PO B COIO3€ C KMCJIOpPOAOM BHOBb BEpHyJIcs B Hebeca. Ho Hebombluas ero
4YacTb OCTaJIacCh JieXaTb B 3eMJIE MEPTBLIM T'DY30M.

«He6onpmass» — 10—20 xBagpwIbOHOB TOHH! BHyIIMTEIbHBIE PSIBI
HyJielt B 3TOi LMdpe BechbMa yOemUTeIbHO IEMOHCTPUPYIOT 3HAYEHUE XXU3-
HellesITEbHBIX MPOLIECCOB BO BCEX MPeoOpa30BaHUSIX, COBEPLUAIOIIUXCS
HelHE Ha 3emiie. KuBoe BemiecTBO OMoOchepnl TOHYAMIIEH IUIEHKON ITO-
KpbIBaeT Hally IUIAHETY: TOJIIMHA 3TOM IIEHKM, €CJIM paBHOMEPHO pacIi-
penenuTh ee Mo MOBEePXHOCTH 3eMHOrO Ilapa, BO BCSIKOM cllyyae, He 00Jb-
Iie 2 CaHTUMETPOB, a BECUT XHBOe BellecTBO Moyt B 600 MILIMOHOB
pa3 MeHblIe Bcell ruiaHeThl. Ho 3Ta «IUIeHOYKa» OYyeHb aKTMBHA M Ha CBOM
Jiajg MEHSIET JIMK 3eMJIN.

CKoJIb 3HAYUTENBHBEIM OBIBaeT IMOpOi BIMsSHHE Ouocdephl Ha (HOpMH-
poBaHMe OOJIMKa IUIaHETHI, IMOKa3blBaeT IpHMMEp C KucJopoiaoM. Bemb mo
BO3HUKHOBEHMS XU3HU Ha 3emyie B aTMocdepe y Hac KMCaopona He ObUIO
(w1 OBUIO OYEeHb MaJI0 M JIMIIB B CaMBIX BepXHMX cjosx). Korma 3apox-
JIanach 3emMisl, KpyKach MbUIeBbIM BuxpeM BOKpyr CosHIla, ee atMocdepy
HaIOJHSUIM [JIaBHBIM 00pa3oM I1Ba rasa — BOIOPO.I M TeJIM.

Korna xe oHa ciaumjiach HaKOHell B IUIOTHBIM IIap, pacTepsB 00Jb-
IIyl0 4acTh CBOEro INepBOPOAHOTO BoIOpoda U reiusi, B arMocdepe
3emysin OBUIO MHOTrO YIJIEKMCIOIO rasa, a3oTra, MeTaHa M aMMHaka.
Kucnopona enie He ObLIO.

W nums Korma pacTeHusi ofeiu IUIAaHETy B 3e€JIeHbl yOOp, KHCIOpO.
CTall MOCTEeNEeHHO HAaKarUIMBaThCsl TOA ToJiyObIM KymosioM Hebec. Ceiyac
coctaB aTMoc(ephbl yXKe COBCeM WMHOMM: a30Ta B Helf 78 MpOIEHTOB, KMCIIO-
pona — 21, ymiekucinoro raza — 0,03, Bomopoma — 0,00005, a reaus —
0,00052 mporeHTa.

IMonarawoT, uyro Oiaromapsi XW3HeNesATEeJIbHOCTU pacTeHuil B atMocdepy
BBIIEWIOCH HE MeHbIlle 26—52 KBaIpWIbOHOB TOHH KHCJIOpOAa — B He-
CKOJIBKO JECSITKOB pa3 OoJIbllie, YeM CONEPXKMUTCSl TaM ero ceifyac.

M B Hamm gHU paborta mpomoinkaercd. IIpomylieHTBI, KOHCYMEHTBl M
pPEeIyLIEeHThl HOBBIX MOKOJEHMII CO3MOAIOT 3aJIeXM IIOJIE3HBIX HCKOIAEMBIX
IUTST TOPHSIKOB OymyIiuX 3p.

[Ltome! ¥MX TpPymOB MajIo3aMETHBI JIMIIL IOTOMY, YTO XXU3HB YeoBede-
CKasli KOpOTKa, M MbI He ycleBaeM 3a BBIIEJICHHBINI HaM MPUPOION CpOK
OXBATUTh IJIa30M BCE IEPCMNEKTUBHI I'PaHAWO3HBIX IMEPEMEH, COBEpIIAlO-
LIUXCSl KaXIoe ThicstyesieTve Ha 3emuie. JlesiTeIbHOCTh XXMBBIX OPraHM3MOB
CKa3bIBaeTcs Be3le M B MacluTabax IUlaHeTapHOro ropsiaka. Mckopka Xu3-
HM, TpU MWLIMapia JieT Ha3an ciaabo TieBllas Ha METKOBOMBSIX IPEBHMX
MoOpel, HbIHE OXBaTwia OYIIYVIONIMM IUIAMEHEM BCIO IUIAaHETy U MeHseT B
KPYTOBOPOTE CBOMX CTpacTeif, SHEPTMU M MacC ee YepThl.
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MUKPOMEXAHUKA XN3HU

«ATOM KHM3HM» — KJIETKAa

B MHOroo6pasuu NpUpOAbl M €ro AWaJieKTUYecKas MPOTUBOIIOIOX-
HOCTh — €IMHCTBO. EAMHCTBO XM3HU. Bce MBI U pBIOBI, U IITHUIBI, U
JIIONM, U YEePBU, U HACEKOMBbIe, U JaXe MXU W JepeBbs — HETH OIHOW
MaTepu-Tnipupoabl. KapauHanbHass (opMysia IeMOKpaTOB «BCE ITPOU30-
LIUTM OT BCEX» HAXOMUT 3[eCh CBOE IOJHOE BbIpaXXE€HHUE.

Hurzme ¢ Takoit SICHOCTbIO HE OOHAapYyXXMBAaeTCSl €OUHCTBO XW3HU, KaK
B MMKDOCKOIUYECKHMX CTPYKTypax, KOTOpbIe HaXOOUM MBI B >XMBBIX
KJIeTKax. Benb Bce XuBoe Ha 3emiie: M LIBETOK, U KUT, M COJIOBEM, M 4e-
JIOBEK, OBICTPO IIAraloliuii IO TUIaHeTe, — CJOXEHO U3 KJIETOK, KakK

d

IOM U3 KUPIIUYECH.

B xaxmoi KjeTKe KaXOoro pacTeHUs
M XMBOTHOIO €CTb IIpOTOILIa3Ma M Sifi-
po, puOOCOMBI M XPOMOCOMBI U MHOTHE
Jpyrue yIUBUTEIbHBIE MUKPOOPTaHBI U
opraHeyyibl. B sIpax KJIETOK, B XpOMO-
COMHBIX HUTSX, CJIOBHO IIeYeHbE B Mad-
KaxX, MJIOTHO VYIIaKOBaHBI TeHbl — He-
OOJIBIIIME TPYNIBl aTOMOB, KOTOpPBIE VII-
paBiSIOT pa3BUTHEM M3 CEMEHU WIHU
qaiina Bcero XxuBoro Ha 3emie. Iliaan
CTPOEHMSI OpTraHu3Ma, LIBET KaXXIOIo €ro
BOJIOCKAa M YEIIYHKH, ¢Gopma Kaxaoro
JernecTka M KaxIoe€ WHCTUHKTHUBHOE
IBIDXEHUE TICUXWKM 3aKOIMPOBAHBI Taii-
HOITMCBHIO XMMMYECKUX paguKajioB B MO-
JIEKyJlaX, HeCYILIMX HAacJIEOCTBEHHYIO HH-
dopManuio.

M Bech 3TOT IUIaH B YETHIPEX HU3MeEpe-
HUSIX 3alporpaMMHpOBaH B 3allOMUHAlO-
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LIEM, TaK CKa3aTb, YCTPOMCTBE BCErO JMINb OJHON KIETKM — OIUIOJO-
TBOPEHHOTIO sMIia.

Y1006l YMECTUTBHCS B MMKPOCKONMHUYECKONH YacCTUYKE XXMBOTO Bellle-
CTBa, I'€Hbl, HOCUTENM HACJEACTBEHHON WHMOpPMAIUU, MOJKHBLI OBITh
MakcUMaibHO Majibl. Ho B TO Xe BpeMsl M OOCTAaTOYHO BEJMKH: MHaye
OHU HE CMOTYT MPOTUBOCTOSTH TEIUIOBBIM yoapaM aTOMOB, MOTEPSIOT
CBOIO YIMBHUTENBHYIO CTaOUIBHOCTb, M 3JAHUE KM3HU, CKpEIUIEHHOE,
KaK LIEMEHTOM, HacJieICTBEHHOCTbIO, paCCHIIIETCS.

Mpbl cTouM Tiepen YydOM: Bbl BUIEIM TOJBKO 4YTO, KaK MHOrooGpasHa
MpUpona, Kak TPYAHO OMNMCaTh JaXe M MHOTMMHM CJIOBaMU JIMIIb OCHOB-
HbI€ TUIIBl XMBBIX KOHCTPYKIIUM. HO y Kaxmoro Tuma COTHM THICSY 0OoJiee
YaCTHBIX BApUAHTOB — BUAOB U pasHOBUAHOCTEN. M 3THX pa3sHOBHMIHOCTEH
0oJibllie MWUIMOHA!

A Benb BCE KAueCTBEHHbIE M KOJIMYECTBEHHBIE XapaKTePUCTUKH ITUX
BapMaHTOB, TO €CTb BCE CBOMCTBA BMUIOB, OOJIbIIE TOIO0 — KAaXTOrO0 MHIU-
BUIIyyMa KaXIOro BHUIa, 3aKpeIUIeHbl B HACJIEICTBEHHOCTU U CTOMKO Iepe-
JalOTCSI U3 TOKOJIEHUS1 B MOKOJIEHUE.

Mbl 3HaeM Takke, 4TO YacTHUYKa >KMBOIO BelleCcTBa, Hecyiuass B cebe
CBEPXOTPOMHYIO HACJIEACTBEHHYIO MHMOpPMALIMIO U YCJIOBHO MMeEHyeMas re-
HOM, CJIOXEHA BCEro JUIUb M3 HECKOJBKUX HECSTKOB ThICSIY aTOMOB!
B yenoBeke BO Bcex KJIETOYKAX €ro Teja FeHOB He OOoJbliie, YeM MOJEKYI
B KyOMYECKOM mioiiMe Bo3myxa!

B HexuBOM BelllecTBe MOBeAEHME JII0OOMH IPYNIbl aTOMOB Gecropsamod-
HO U CIy4alHO U TOJIbKO B Macce ITOAYMHSIETCSI CTaTUCTUYECKMM 3aKOHAM.
A TYT mepen HaMu OYe€Hb HEOOJBIIOE C TOYKM 3PEHMS] CTATUCTUKM YMUCIIO
aTOMOB.

M B TO Xe BpeMs MX accoLMallMsl B BBICIIEH CTENEHU YIIOpsSOOYeHA U
ctabunbHa. HacnencrBeHHY0 MH(pOpPMAIINIO, 3alIMCAHHYIO SI3BIKOM XMMUU
B CTPYKTYpax HYKJIEMHOBBIX KHCJOT, OHU IIPOHOCST 4epe3 ThICSYEIIETHSI.
DTO U YOUBUTEIBHO.

«Koxa» Kierku

Urak, Bce xuBoe Ha 3emiie, U PacCTEHUs] M KMBOTHBIE, CJIOXEHO U3
KJIETOK, KaK MOJIEKYAbl M3 aTOMOB. Majlo KOro B Hallld JHU 3TO YTBEp-
KACHME YAUBUT, MaJO IJI1 KOro OHO OymeT HOBBIM. HO OTKpBITHE 3TOM,
TENepb MOXHO CKa3aTh, MPOMMCHON UCTUHBI CIOEJIaHO CPaBHUTEIBHO He-
JIaBHO M COBEPIIEHHO CIIy4aiHO.

Wms yenoBeka, KOTOpBIM MEPBBIM U3 JIIOOEH yBUIEa KIeTKy, — Pobepr
I'yk. OH ObUI accUCTEHTOM M3BecTHOro ¢usmka boitia. Caydwiock 310 B
AHrMU B 1665 romy. B To Bpems, Kak M3BECTHO, HATYPAJIMCTHI MU HEHATy-
paJIMCTBl, KOTOPBIE MOIJIM TO3BOJIUTh cebe MoA0OHOE pa3BJICUEHHE, YBIIE-
KaJMCh JynaMd W MUKpockonamu. [loxymanu unum nejaaam HUX caMu U
CMOTpEIN B YBEJIMYUTENbHbIE CTeKJIa Ha BCE, YTO MONagaioCh MO PYKY.

PobGepr T'yk cmeman mukpockon caM. M paccMaTpuBal B HEro pasHbIe
BEIlIM, KOTOpbIe OTKPBIBAJIM Ileped HMM CBOM HEBUIMMbIE [UII HEBOODY-
JXKEHHOTro ryia3a cBoiictBa. Ilo3nHee oH pacckasaj 00 3TOM B KHMIe «Mu-

Kporpadusi».
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OnmHaxnpl eMy Ionajgach B PyKM mIpobka. I'yK Hapesan ee Ha TOHKHUE
JIOMTUKM M TOJIOXWI ToJ O0beKTUMB. W yBUMOEN... CTPOIHBIE PSIABLI SYEEK,
WIM KJIETOK, KaK Ha3Bajl MX oH. PobepT I'yK, KaKk cMoOr, 3apyucoBajl KJIETKU
npobkoBoro ay6a. Ho otkpbiTie ['yKa ¥ ero pucyHKM He IpOU3BEIU 00Jib-
LLIOTO BIEYaT/IeHUs Ha COBPEMEHHUKOB.

IIpouwio mouru 175 net, u ToabpKO B 1839 romy GbUIa co3maHa, Tak cKa-
3aTh, OOLAsi TEOpUsl KJIETOYHOro cTrpoeHus. boranuk Marruac HlneitneH
u 3oo05or Teomop IIIBaHH He3aBUCHMO OPYT OT Opyra OOKa3ajaud, YTO M3
KJIETOK CJIOXEHa He TOJIbKO Kopa MpoOKoBoro myba, HO M BCce BOOOIIE
pacTUTEIbHBIE Y XMBOTHBIE TKAHU, BCE XXMBOE Ha Hallleil TUIaHeTe.

PasMepnl Ki1eTOK OOBIYHO OY€Hb Majibl. B Karuie Haieil KpoBU ILIaBaeT
OKOJIO 5 MIUIMOHOB KPAacCHBIX KPOBSHBIX INAPWMKOB, KAXIBI M3 KOTOPBIX
KiIeTka. B miMHy OoHU OKOJO 7—8 MMKPOH. A MMKDOH — TBICSIYHAsI YacThb
MIWLIMMETpA.

baktepun, xaxnas U3 KOTOPBIX TOXE KJIETKA, €lle MEHbIle: B Kall-
se Boabl 40 MWIJIMOHOB OakTepuif XUBYT TaK e IIPOCTOPHO, KakK PbI-
OBl B IIpydy.

Ho OnIBaloT KJIETKM M O4eHb Oojpiiuve. Hampumep, KypuHoe SHIIo,
BepHEe — €ro XEJNTOK. DTO TOXE KiIeTKa. A sifio crpayca? Mnu smnmop-
HHCa, BBIMEpIIEH TIMraHTCKOM ITuilkl Mamarackapa? Ero ckopiryma BMme-
1ajia BeApO BOJbI.

Knerku pacTteHuMii ¥ XUBOTHBIX B OOIlIEM IIOXOXW. PasHMIla TOJNBKO B
TOM, YTO Y pacTeHUI OOOJOYKM KJIETOK CJIOXEHBI M3 KJIETYaTKM — BBICO-
KOMOJIEKYJISIDHOTO caxapa. A y >XMBOTHBIX B OCHOBHOM M3 JIMIIUIOB — KU-
pPONONOOHBIX BELIECTB.

MoseKyJibl JTUMUIOB JIeXaT, I0-BUOIUMOMY, OBYMsI ciosiMu. Ilapasuiens-
HO [pYyT APYTrYy, HO NEPHNEHIUKY/ISIPHO IUIOCKOCTH MeMOpaHBI, KJIETOUHOM
o6oouky. CHapyXu M M3HYTpU JIMIIMOHAsi OCHOBa IOKpBITa OelKOM, 00-
pa3yIoOLIMM IPOYHbIE U 3JACTUYHBIE CIUIETEHMS.

IToMMMO CBOEro YMCTO MEXaHMYECKOTrO Ha3HAa4YeHMs, KJIETOYHass 000-
JIOYKa WUrpaeT poJib OYEHb BAXKHOIO B XM3HM KIIETKU CEJIEKTUBHOIO Opra-
Ha. OHa OJDKHA MPOITyCKaTh BHYTPh KJIETKM (M U3 Hee) OOHM BEIIeCTBa U
He IIPOITyCKAaTb IPYTHUE.

Kakue cuibl 06ecrnieuuBaloT IPOHMKHOBEHME HM30PAaHHBIX MOJIEKYA B
KJIeTKy?

IIpexne Bcero, KOHe4yHO, CHIbl nuddy3un. KuBble KIETKM [OYTH
BCeraa HaxoAsaTCs B XXMOKOHM cpede: B BOOTHOM pacTBOpE pa3sHOM KOHLIEHT-
pamuu U cocTaBa. JIM60 3TO MOpCKasl WIM IpecHasi Bola, JIMOO TKAHEBBIM
COK pacTeHHMs WIM MEXKIETOYHAasl XUIKOCTh XXMBOTHOrO. YacTHIIBI Be-
IIECTB, PAaCTBOPEHHBIX B BOXAE, IIOA NEWCTBMEM TEIUIOBOM 3SHEPIrMM CTpe-
MATCS PaBHOMEDHO pacIIpeAeJIMTLCA B IPOCTPAHCTBE. DTO M3BECTHO M3
¢du3uku. B coOTBETCTBHMU C TeM Xe€ (PU3MYECKHMM 3aKOHOM BEIIECTBA,
pPacTBOpEHHEIE B Cpelie, OKpYXXalolleil KJIeTKy, IPOHMKAIOT 4yepe3 ee 000-
JIouKy. EcM MX KOHIIEHTpallus BHYTPM KJIETKM Maja, a B CPEle BENUKa,
OHU WIOYT BHYTPh KJIeTKU. Eciu Ha000poT — mpoOUparoTcsl HapyxXy.

711 HEKOTOPBIX BEIIECTB KJIETOYHAs MeMOpaHa MOXET OBITb HEIIPOHM-
maemoii. Torma, eciv MX KOHIIEHTpalMs B KJIETKE BBHILLIE, YEM BHE €€, B
KJIETKYy HayHeT NIpOHMKaTh Boma. Kiierka pa3dyxHer. Ho Boma Moxer M
VIITH U3 KJIETKU, KOrJa KOHIIEHTPAIlUsl BELIECTB, KOTOpbIe ee 0D0JI0UKa He
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MPOITYCKaeT, B OKpyXaroliei cpeae Boie. duddy3uss pacTBoputensi yepes
TOJIYIIPOHUIIAeMY0 MeMOpaHy Ha3bIBaeTcsi ocMOcoM. Juanui3 — 3To mud-
¢y3us MOJIeKyJl paCTBOPEHHOI'O BELIECTBA Yepe3 Ty K& MeMOpaHy.

O6e 3T opMBl TUhGY3UM — U OCMOC UM AMaIU3 — (pu3ndeckasr oc-
HOBA, OT KOTOPOM 3aBUCHUT KU3Hb KJIETKM.

Bropast cuia, moMoratolasi repeHocy BeIeCTB Yyepe3 KJIETOUYHble Oapb-
epbl, — 3JeKTpuyecKasi. MHorue pacTBOpeHHbIE BELIECTBAa AUCCOLIMUPOBA-
Hbl Ha MOHBI. A KJIETOYHbIE MeMOpaHbl OOBIYHO COXPaHSIOT Pa3HOCTb IO-
TEeHLIMAJIOB Ha CBOMX BHYTPEHHHMX M HapyXHBIX MOBEPXHOCTSX. PasHOCTb
MOTEHLIUAIOB MOOYXIAeT COOTBETCTBYIOLLME HMOHBI MUIPUPOBATh BHYTDb
KJIETKH.

Haxkonel, TpeTbsl cuna, MpUHUMAIOLLAS] YYacTHE B MACCMBHOM IEepeHOCe
BEIlleCTB 4yepe3 MeMOpaHy, — 3TO TaK Ha3blBaeMoOe BTSTUBaHUE. B Tom
ciy4yae, Korga MeMmOpaHa MOpPHMCTasi, paCTBOP MOXET IpOTeKaTh 4yepe3 Hee
MO MopaM, Kak MO KanWUIsIpaM.

OnHako 3TUMM TpeMsl METOJaMM IMacCCUBHOTO NMPOHUKHOBEHMS ITOCTYII-
JIeHUE€ BellIeCTB B KJIETKY He orpaHumdyuBaeTcs. LluTosiorm yacto Habsona-
JIM, KaK HEKOTOpHIE BEIIeCTBa YCTPEMJLSUIMCh B KJIETKY, TaK CKa3aTbh, IPO-
TUB BOJIM CTHXHWI, ONMMCAHHBIX Bbille. OHM HaNpaBISUIMCh B CTOPOHY HE
TOHIDKEHWSI, a TMOBBIIIEHUs] TPagMeHTOB CHJI, 00eCreYMBaIOIIMX ITaCCUB-
HBII TepeHoc. 3HA4YUT, NpU 3TOM COBeplIajach (usuyeckas pabora.
DHepruio Uisi Hee MOCTaB/IsaeT KJeTKa.

IIpuMepoM BellecTB, KOHIIEHTpALMsI KOTOPBIX B KJIETKE IMPOTUBOPEYUT
3aKOHaM ITaCCUBHOIrO NepeHoca, MOTYT CJIYXWUTh Kajauii U HaTpuiti. Bo
MHOTHMX KJIETKaX KaJIus 3HAUYMTe/JbHO OOJIbllle, a HATpWs MEHbIlle, YeM B
OKpyXamlleii cpene. B spurpouurax Kaiaus B OBamliaThb pa3 Ooblie, a
HaTpusi — B JIBadliaTh pa3 MeHbIle, YeM B Iuta3Me KpoBu. IlpemocTaBieH-
Hble caMuM cebe, M KaJluii U HaTpUil paclpedeawiuch ObI paBHOMEDHO U
B IUIa3M€ U B SPUTPOLIMTaX. A pa3 3TOr0 He INMPOMCXOAMT, 3HAYUT, B KpO-
BSIHBIX KJIETKaX JeHCTBYeT KaKON-TO MEXaHW3M, KOTOPBIM INOCTOSIHHO «Ha-
KauuBaeT» B KJIETKY MOHBI KaJIMs U «BbIKAUMBAeT» U3 Hee WOHBI HATpUs.

DTOT MEXaHM3M IO KOHIIa ellle He usydeH. g ero oObsSICHEHUS Ipef-
JIOXKEH LieJbIid psn rurore3. OgHa M3 HUX, MOJyJYMBILIAs Ha3BaHMUE «MOIe-
m Ioy», mpencraBasieT nejio Tak.

T'unoTeTnyeckre MOJIEKYJBI-TIEPEHOCUMKY Ha HApYy>XKHOU MOBEPXHOCTH
MeMOpaHbl COEOUHSIOTCS ¢ MOHaMu Kanus. IIlpu 3TOM OHM TepsioT
YacTb 3HEPruM, HO NPUOOpETaloT CMOoCOOHOCTh AU(pGYHAUPOBATHL CO
CBOMM Tpy30M 4Yepe3 OOOJIOUYKY BHYTPh KJIETKM. 31ech, Ha BHYTpEHHeH
€€ MOBEPXHOCTH, MOJIEKYJa-NEPEHOCYMK OTHAET B LIUTOIUIA3My Kaiuil U
nojiydyaeT OT Hee sHepruio. Ilog nedcTBUEM NOJYYEHHOH 3SHEPrUu
npeBpauaeTcs TyT Xe B MepeHocuuka HaTpus. COeqUHUBIIUCH C HUM,
CHOBa YCTpeMJISIETCS K Hapy>XHOM MOBEPXHOCTU KJIETOYHOM MeMOpaHHI.
Tam oTmaetr HaTpuii SHEPrui0 M, CHOBA MpPEBPAaTUMBLIUCH B IEPEHOCUMKA
Kajaus, BMECTe C HUM IlepebupaeTcss Ha BHYTPEHHIO [MOBEPXHOCTb
MeMOpaHBl. A TaM OIISITh ITOAXBAaTHIBAET Kalui, YTOOBI YCTPEMHUTLCS C
HUM BHYTDPb KJIETKH.

EcTp emie omHa oyeHb MHTepecHass (popMa aKTMBHOM OXOThI KIIETKHU
3a HYXHBIMU €l BellleCTBaMHU. DTO IMHOIIUTO3 — IUThe, WJIM, BEpHee,
3arjlaTblBAaHUE KJIETKOM OKpYyXalolleh ee >XKUIKOCTH.
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ITpoucxomuT 310 Tak. Ha mMOBEpXHOCTH KJIETOUHON MeMOpaHBI OOpasy-
eTcsl ynIybJeHue, KOTOpoe 3aMbIKaeTCcsl B ITy3bIpeK, WUIM BaKyoJib. Ta OT-
pBIBaeTCs OT OOOJIOYKM M MUIPUPYET BHYTpPb KJIeTKH. BrieyarieHue Takoe,
OyATO KJIETKa AEHCTBUTEJbHO IbET PAaCTBOP, KOTOPHIA €€ OKpYXaeT.

[IuHOLMTO3y mpedlecTBYeT ancopOlys MOJIEKYJ MOIJIOIaeMoro
pPacTBOPEHHOTO BEIIECTBA Ha TMOBEPXHOCTU MeMOpaHbl. Korma ero KoH-
LIEHTpaUUsl 30eCh TOCTUTHET OIpPEAeJC€HHOM HOPMBI, 000JI04Ka HAaYWHAET
BTSITUBAThCS BHYTPb, 00pa3ysl MMHOLUMUTO3HYIO BaKyOJb.

HekoToprsle amMeObl 3a moJjiyaca yCHeBalOT «HCIIUTh» M3 BOObI, B KOTO-
pOil XMBYT, CTOJBKO PacCTBOPEHHOro O€Ka, YTO BECh €ro BeC COCTABJISIET
YEeTBEpTh Beca aMeObl A0 MUHOLIMTO3HON Tpames3bl.

«Teno» KJIeTKH

®dopMa y KIIETOK pa3Hasi, HO BHYTPEHHSISI aHATOMHS Y BCeX OOWHAKO-
Bast. [ToyTH BCsSI MOJIOCTh KJIETKW BHYTPM OOOJIOUKM 3aIlOJIHEHA IMPOTOILIA3-
Moii. OHa Ioxoxa Ha OeJIOK KypUHOro siflia.

IInefineH, moKa3aB, UTO BCE paCTEHUs CJIOXEHBI M3 KJIETOK, Ha3Bal HX
MUKPOCKOITMYECKUMHU ITy3bIPbKAMH C «PaCTUTEIBbHOM CIM3bl0». YyTh MO3XKe
6oTaHUK MoJb gan 3Toi NMepBOPOMHON CIM3U MMS MPOTOILIa3Mbl.

IIpororuiasmMa — Tejio KIETKH, M TeJIO HE IIPOCTOE, a OYEHDb CJIOXKHO
ycTpoeHHoe. JIo cux mop ero CTpyKTypa O KOHlLA He MoHsTa. PasHbie
Y4acTKM IPOTOIUIa3Mbl MMEIOT KOHCUCTEHLMIO U IPOCTOro pacTBOpa, M
KOJUIOWUITHOIO CTYIHS.

Kaxkux Xxe BellecTB 3TO pacTBOPHI?

IIpexne Bcero 6enkoB — ux B mnpotoruiazMe 10—20 mpoleHTOB,
XKMpOB 2—3 mpolieHTa. A caxapa — JIMIIb cOTasi 4acTb. M CTOJIBKO Xe
HYKJIEMHOBBIX KUCJOT U Ipyrux BeumecTtB. Hy a ocraibHble 76—86 npo-
LIEHTOB IpUHAIJIeXaT, KOHEeUYHO, Bome. Ha omHy Mosekyiy O€NKOB B
MPOTOIIa3Me MPUXOAUTCS 18 ThICAY MojeKyn Boabl. [loyeMy Tak MHOro
BOAbI — BIIOJIHE TIOHATHO. Bemp Bce peakiiuu B KJIETKE MPOTEKAalOoT B
BOOHBIX pacTBopax. Boma, MOXHO cKa3aTb, OCHOBHOM HOCHTENb XH3HU.

Crapple y4eHBIE C IIperapaTaMM B DYKax JOKa3bIBaJl, YTO CTPYKTY-
pa MpOTOILJIa3Mbl SYEHCTasi, IPyrMe TOBOPWJIM — 3€pHUCTasi, TPETbU —
¢ubpuIsspHasi, TO eCTb HUTYaTass. Bce oHU OBUIM MpaBbl, U BCE OIIM-
OaucCh.

[IpororuiazamMa — oOYeHb MOABMIKHas cucteMa. I B repeHOCHOM W B
OykBaJIbHOM cMbIcie. B 3aBucuMocTH OT (YHKIIMOHAIBHOTO COCTOSIHUS,
BO3pacTa, BHEIUHMX BO3ICHCTBUII KJIETKa BBLITJISIAUT IMO-pasHOoMYy. Kpome
TOrO, MpOTOIUia3Ma BCeraa B ABWXXEHWU, B ABWXKEHUM MEXaHUUECKOM.
OHa TedeT B IIPOCTPAHCTBE, 3aMKHYTOM OO0OJIOUKOI, yBJIEKasi ¢ CO0Oi B
BEYHOI Kapycelnu BCe MEJIKHE OpTaHbl KJIETOYHOTO TeJja.

[Tout BO BCex XXMBBIX KJIETKaX B LIEHTPE IMPOTOIUIA3MBI JIEXKHUT Oosee
IUIOTHOE, KpYTJIOE, OBAIbHOE, YETKOBUIHOE, IMOAKOBOOOpa3HOE JTUOO MHOM
(bopMEI Tesble. DTO M €CTh 3HAMEHUTOE SIIPO KIIETKU, O KOTOPOM MBI YXe
HE pa3 YIOMHHAIM Y 3HaYE€HHE KOTOPOTO CTOJIb BEJIMKO BO BCEX SIBJIEHMSIX
XU3HU. B HeM, B OCOOBIX TejbliaX, Ha3bIBAEMBIX XPOMOCOMAaMHU, CKPBITHI
BEIIIECTBA, KOTOPHIE YIIPABJISIOT pa3sBUTUEM OpraHu3Ma.
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B xieTkax XMBOTHBIX M HEKOTOPBIX HM3IIMX pacTeHuil eine B XIX Beke
ObUTU OTKPBITHI LIEHTPUOJM, €Ba 3aMETHBIE OJIECTSIIME Tejblla, U TaK Ha-
3piBaeMbIil arnmapar [onbmku. Ero Hanwi ToiabKO Yy XUBOTHBIX. HasHave-
HHE 3TOr0 CTPaHHOI'O OpraHa eIlle TOJIKOM HesICHO.

HWrtak, npotomnasma, sinpo, o00J04YKa, LEHTPUOJU U aIlapat
l'onbIXu — BOT OCHOBHBIE MMKPOYACTHMIIbI, KOTOPBIE yIal0oCh OOHapy-
XUTh B OOBIYHBIA ONTUYECKHI MUKPOCKOII B aTOME XWU3HU — XUBOH
KJIETKE.

Jlygympe omTHYECKHMe MHKPOCKOINHBI HAIOT YBEJIUYEHHE B 2 TBHICSIYU
pa3. Bonpuiero TpeboBaTh M HEJb3sl, IOTOMY YTO, CKOJILKO OBI MX HU
YCOBEPLIEHCTBOBAIM, YaCTULIBI MEHBLIE OBYX HECSTHIX MUKPOHA OCTaHYTCS
HEBUAMMBIMU. Bce meo B IpUpoAe CBeTa, KOTOPHIN MBI IPOIMYCKaeM 4e-
pe3 OINTUYECKHME CHCTEMbI MHUKpockoma. PU3WKU JOoKa3ald, 4TO IIpU JIIOo-
00lf KOHCTPYKIIMM YBEJIWYUTEIHLHOTO Ipubopa B Jyyax BMIMMOIO CBeTa
MOXHO pasIyIsieTh INPEAMEThl WIW WX OETaNM He OoJyiee KpyIHBIE, 4eM
TPEThb IJIMHBI CBETOBOM BOJHBI. TO €CTh MPUMEPHO OKOJIO IBYX MECSATHIX
MHKDPOHa.

B 1932 romy Hemubl Kiomn u Pycku u3obpenu 371€KTpOHHBIA MMUK-
pockorn. B HeM BMECTO CTEKJISIHHBIX JIUH3 — 3JEKTPOMATHUTHBIE, a
BMECTO CBETa TEYET IOTOK 3JIEKTPOHOB. IIpemMeTnl, KOTOPBIE XOTIT YBH-
IIeTh, pacCCMaTpPUBAIOT Ha 3KpaHe, IMOXOXEM Ha 3KpaH TeneBusopa. nu-
Ha BOJIHBI IBIDKYIIIUXCSI B BaKyyMe 3JIeKTpoHOB B 100 ThICSY pa3 Kopoue
cBeToBOM. [103TOMY 3JIEKTpPOHHBIN MUKPOCKOIT JA€T ITOJIE3HOE YBEIMYEHHUE
B 300 ThICSTY pas.

M BOT, BOOPYXMBUIUCH 3JAEKTPOHHBIM MHMKPOCKOIIOM, OMOJIOTU CTa-
JIU KUCKaTh M HAIUIM B KJETKE elle HEeCKOJbKO BaXHBIX €€ OpraHoB,
WIM, KaK TOBOPST, OpraHe/Ul, KOTOpHhIE Mpexae ObUIM 3aMeTHBI JIUIIb
B BUIE TOYEK JIMOO COBCEM He BUIHBI. Tenmepr Xe HE TOJBKO CaMU
CBEpXMaJIble YaCTUILIBI XW3HU, HO U BHYTPEHHSS UX CTPYKTypa CTajIu
MOCTYIHBI HaOJNIOAEHUIO.

MUTOXOHIPUAMM Ha3BaJIM 3TU IOINepedyHoIionocarbie Teabpa. OHU ecTh
BO Bcex KieTkax. M He B MajoM 4YuC/ie: OOBIYHO WX OKOJIO THICSTYM WU
HECKOJIbKO ThICSTY. POJIb MUTOXOHOpHUEB OYeHb OTBETCTBEHHA. OHU «3HEp-
reTUYecKre CTAaHIUM» XH3HU. be3 Hux KieTka MeprBa U Oe3mesiTesibHa,
KaK MalirHa 6e3 roprodyero. MUTOXOHIPUU MpeoOpasyloT SHEPTUI0 XUMM-
YeCKMX CBsI3ed B 3HEPrvI0 XU3HW. be3 mryma, 6e3 reperpesa u 6e3 masiie-
HUSI CXXUTAlOT MUTOXOHAPUHU TOIUTMBO XXW3HU U B YONOOHBIX «pacdacoBKax»
MepenarT 3aKIYEHHYI0 B HEM JHEpPrui0 APYIMM OpraHejUlaM KIIeTKMU.
W Te 0XuBaloT, MOJy4YUB TOproyee.

B 3HepreTryecKux yCTaHOBKAaX, CO3NAHHBIX YEJIOBEKOM, BCE HE TaK: TaM
TpOXOT MalUH, Xap Tedeit, rpoMamsl Tpyo.

«[Inamsi», KOoTOpOE IBUIAET B MUTOXOHAPUSIX, HEe JCOKeT. PaboTaloT OHU
OeclIyMHO U OYeHb NPOMYKTUBHO: 0ojiee 50 IMPOIIEHTOB SHEPTUM OKMC/IEH-
HOTO TOIUIMBAa WMIET Ha IIOJIe3HBbIE Niejla, COBEplIalolyecs B KiIeTke. B Tex-
HUKE HET HUM ONHOM MallMHBbI, KOTOpasi paboranga Obl C TaKoi OTmayei, c
TaKUM BBICOKMM KO3(OULMEHTOM Mojie3HOro neicTtBusi. OOBIYHO JIUILB
ONHY TpEeTb TEIUIOBOM 3HEPTUM TIOPIOYEro YAaeTCs JIIOOSIM IIpPeBpaTUTh B
CBOMX MallIMHAaX B IOJIE3HYIO paboTy.
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Kak pacrenusi «emsir» cCBer

PacTeHusi, cuacTiauBble oOiagatenu xjopoduwuia, B OyKBadbHOM
CMBICJIE CJIOBA IUTAIOTCS COJTHEYHBIM CBETOM M BO3myxoM. BepHee, yrie-
KHCJIBIM T'a30M, U3BJIEUEHHBIM U3 BO3IyXa.

M3 wectu MoeKyn yrjieKMCIOro rasa M LIeCTH MOJIeKYJ BOAbI CO3la-
10T pacTeHUsI OOHY MOJIEKYJY IJIIOKO3bI. [JII0KO3a COemUHSIETCSI C IJIIOKO-
3oi. IllecTh THICSY MOJIEKYJ OOpasylOT OOHY ITOJMMEPHYIO MOJIEKYTY
KpaxMasia. 3epHa KpaxMmaJsia, 3allaceHHble PacTEHUSMU B CBOUX TKaHSX,
IJIaBHBIM 00pa3oM B KJIIYOHSIX U CEMEHax, U €CTb HeoOXOmMMBIE IJIsi BCe-
ro XHUBOTO Ha 3eMJle «COJTHEYHbIE KOHCEPBbI». B HUX B BUIE XMMMYECKUX
CBsizell MOJIEKYN TJIIOKO3bl TMOiiMaHa M akKyMyiaupoBaHa 3Heprusi CojiHIia.
KaxnpIit ron 3eeHble ONESTHUSI HAIIMX MaTEPUKOB YJIABJIUBAIOT U KOHCEP-
BUPYIOT CTOJIbKO 3Heprur CoJjHIIa, CKOJIbKO MoryT nath 200 ThICSTY MOIII-
HBIX 3JIeKTpOCTaHLIMM, Takux, Kak Kytiosiesckas I'OC. IBa KBaapwiboHa
KIJIOBaTT-4aCoB!

DTa 3HEprysi MUTaeT BCE XUBBIE KJIETKH, BCE XXMBBIE OPraHU3MbI OT BH-
pyca IO yesjgoBeKa (KpOME HEKOTOPBhIX XeMOTPOMHBIX OaKTepuii, KOTOphIe
KHMBYT 32 CYUET XMMMUYECKONH 3HEprUM HEOPraHMYECKMUX BEIIECTB). DTO, ec-
JIM MOXHO TaK CKa3aTh, BAJIOBAsl SHEPIUs XXM3HU, ITOTOMY YTO €€ C U3OBIT-
KOM XBaTaeT He TOJIBKO I CYIIECTBOBAHMSI CaMHX PAacTeHHUI, HO M BCEX
JKMBOTHBIX, KOTOpBIE, HE UMes XJIOpOo(WLIa, BBIHYXICHBI IS ITOAIEpXKa-
HMSI XU3HU 3aMMCTBOBAaTh JHEPreTUYECKME Pecypchl y pacTeHMili. A Te Oe-
pyT ux y ConHua. 3Ha4yuT, BCE MBI, XUBBIE CYILIECTBAa, B KOHEUHOM CYETE
«eIMM» COJTHEYHBIN CBET.

YT0 Takoe CBeT — II€PBOMCTOYHUK 3HEPIUM, IUTaoIieil xusHn? IlyT-
HMKM TOBOPSIT, YTO CBET CaMO€ TEMHOE MECTO B (DU3MKE.

JeicTBUTETbHO, MHOTO B €r0 IMPUPOJE YOMBUTEIBLHOIO U HEMOHSITHOIO.
OnHako (OUM3UKM HEIUIOXO0 B HeM paszobpaimuchk. CBeT, TOBOPAT OHU, — 3TO
[IOTOK MEJIbYAMIIINX W3 MUKPOYACTHL, M3 KOTOPBIX B KOHEYHOM HTOTe
CJIOXXEHBl BCe aTOMBI, Becb MUp. POTOH — MMs 3TOi yacTuibl. HaspiBaioT
€ro W KBaHTOM cBeTa. YacTtuiia 6e3 3apsima, 6e3 MacChl TTOKOSI — CILUIOIH-
HOM CIryCTOK 3HEprMM B MMHUMAaJIBbHOMN
paccacoBke.

Korma cBeT mamaeT CKBO3b IIOJY-
MpO3pPayHyl0 KOXMLY JHUCTbEB Ha
XJIOPO(UJIIOBLIE 3€pHA, (DOTOHBI MOT-
JIOIIAIOTCS MOJIeKyJlaMU xJiopoduina,
9JIEKTPOHBI 3TUX MOJIEKYJ MOJIy4aloT
OoT (OTOHOB HTOTOJHUTEJIbHYIO IOp-
LIMI0O DHEPTHMU M IEPexXonmsiT, Kak Tro-
BOpAT (U3UKU, Ha OoJiee BBICOKMUH
9HEpreTM4YecKuii ypoBeHb. CoOCTOsSIHUE
3TO IUII HUX HeOoOBIYHOE, BEpHEe
CKa3aTbh, HEYCTOMYMBOE, U 3JEKTPOHBI
CTpeMSITCS BEpHYThCS B 0oJjiee yCTOM-
YUBYIO 3HEpreTU4YecKylo ¢dasy, oTaaB
KOMY-HUOYIb H30BITOK IMOJYYEHHOU
OT CBeTa SHEPTUMU.
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ITosToMy BBIIENIEHHBIN M3 KIETKU XJIOpOGMWII TYT Xe MCITyCKaeT (OTO-
HBl 00paTHO — CBETUTCSI, KaK CBeTSTCs Bce (dochopecuupyoliye BellecT-
Ba, B KOTOPBIX XMMMUYECKasi SHEprusl IpeBpallaeTcsi B CBETOBYIO. 3HAYMT,
XJIOpODWLT B NMPOOMpPKE He MOXET yIepXaTb NMOMMaHHYI0 SHEPIUIO CBETA.
OHa 37ech OBICTPO pacceuBaeTcsi, KaK B OaTapeiike, €CiM 3aMKHYTh HaKO-
POTKO ee 3JIEKTPOJIBI.

HMHoe meno B KJIETKE — TaM B SHEProCUCTEMY XJIOpohWia BKIKOYAETCS
JIUIMHHAsT CEpUsl OCOOBIX BEIIECTB, KOTOPBIE IO 3aMKHYTOM LENU peakuuin
repenaloT ApYT OPYTY «IOps4Me», TO €CTb BO3OYXKIEHHBIE, OOraTble 3HEpPru-
eif anekTpoHsbl. [lpomesaB 3TOT ITyTh, 3JIEKTPOHBI MTOCTEIIEHHO «OCThIBAIOT»,
U30aBJSIOTCS OT M30BITKA 3HEPruM, IMOJYy4eHHOU OT (OTOHOB, U BO3-
BpalllalOTCs OISITh Ha CTApPT — Ha CBOM MECTa B MoOJjeKyje Xiaopoduia.
M oHa c 3TOro MOMEHTa CHOBa CIIOCOOHAa MOMIoIaTh (GOTOHHI.

A U30BITOYHAsI dHeprus, MoTepsHHas UMW, U €CTh Ta TaMHCTBEHHas
«KM3HEHHAasl CHjla», 0 KOTOpOW MHOIO CIIOPWIM HaTypduiocodsl Mpoul-
JIBIX BeKOB. Ilurtasich €10, XXU3Hb CYIIECTBYET.

IloTepssHHYIO <«TOpPSYMMM» 3JIEKTPOHAMM SHEPrUI0 B KJIETKE OBICTPO
IMOJIXBAaTBIBAIOT BellleCTBa-3HeproTpaHcrnopTepbl. OHU GYHKIMOHUPYIOT
[0 IIPUHIMITY aKKyMYJSTODHOUW OaTapeu: OOHHU, 3apsiKasichb 3Hepruei,
IIEPEHOCST €€ KO BCEeM XHM3HEeIeHCTBYIOIIMM OpraHaM KJIETKU, TIe BO3-
HUKAaeT IOTPeOHOCTh B 3Hepruu. TaMm paspsbkaloTcs M B BUIE yXe He-
CKOJIBKO MHBIX BelIeCcTB, ¢ Oojiee OEMHBIMM 3HEpPruell XUMUYECKMMM CBSI-
35IMH, CHOBa BO3BpAaIllalOTCs K XJIOpOMWLITY Ha MOA3apsaKy.

AneHosuHnudocdar, win cokpaiieHHo AP, u ageHosuHTpUbochar —
AT® UUpKYJIUPYIOT B KJIETKE MEXITYy MCTOYHUKOM — XJIOPOMWLIOM U
IMOTPEOUTEIISIMH, pa3Hecs: HEOOJBIIMMU MOPLUSIMUA 3HEPTHUIO.

AI® — paspsokenHas dopma. OHa 3apspkaeTcsl, MPUCOEIUHSIS OIHY
docdarHyio rpymmy, u npespamiaercs B AT®. B pesynbrate 3TOoro mpe-
BpallleHUs SHEPIusl CBeTa IMpeoOpa3yeTcs B SHEPTUI0 XMMMUUYECKHX CBSI3eil.
Bens AT® Ha nenyio docdarHyo rpymiry 6oraye sHepruei, yem AJ1D.

B Tex opraHeqiax KJIETKM, Ili¢ WIOET CHHTE3 IJIIOKO3bI, OEJKOB, XKMPOB
WIM Jpyrue IpoUecChl, MOIJIOMIAIOIIe 3SHEPryuio; MblllieyHas pabora,
MBbIIIUIEHUE, OejieHue simep U mnpodee, AT®D, morepsB docdaTtHyio rpymnmy
M BMecCTe C Hell 4acTh SHEepruu, CHOBa IpeBpaliaeTcs B AID.

M Tak 6e3 koHua!

Kak «ensir» CBEeT JKHUBOTHbBIE

AT® u AII® — yHuBepcalbHBIE NIEPEHOCYUKM SHEPTUU B KIIETKE, U B
pacTUTeIbHON U B XMBOTHOM. biarogapss ux Tpyiam B pacTEHUSIX WIET U3-
rOTOBJIEHUE TJIIOKO3bI, XXHUPOB U 6eJIKOB. M B KJIeTKaxX XMBOTHBIX SHEPIUlo,
WU3BJIEYEHHYIO U3 3TUX BEIIECTB, Pa3HOCSIT KO BCEM IOTPEOUTEIIIM TOXe
Monekynbsl ATO.

Ho mnpexne yeM OOOBITb M3 KOHCEPBOB 3HEPIHIO, HYXXKHO HX BCKDHITh.
Kakoii ke KOHCEepBHBIM HOX M300pena mpupona?

Hox sToTr — Kkucnaopon! OKHUCIAS OopraHUYECKHE BEIeCTBa, MeIIeH-
HO CXMIasi MX B CBOMX TOIKaX, KJIETKH OCBOOOXIAIOT CKPHITYIO B HHUX
SHEPTHUIO.
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lopenne — 3TO 1lemHasl peakuus okucieHus. Ilpu Heil cpa3sy Bhime-
JISIETCSL CIIMIIKOM MHOTO 3HEPruM. SICHO, YTO MJIST KJIETOK IIeITHAsh peak-
LM HE TOOUTCS, MHA4Ye OHM WM CaMU CropsT. 3IecCh SHEpPrusl JOJDKHA
MOCTYTIaTh TAKUMM YJIbTpaMajJbIMM HO3aMH, YTOOBI BeEIECTBA-TPaHCIIOP-
Tephbl YCIIEBaJIU BCIO €€ Pa3HOCUTH MOTPEeOUTENIsIM, a KJIETKA HE Ieperpe-
BaJIacCh.

KoHcepBBl «pacKOHCEPBUPYIOTCSI» Io3TanmHo. CHayajga OT IJIIOKO3BI,
HampuMep, OTPBLIBAIOTCS JBa aToMa BOAOPOA M COEIMHSIIOTCS C KKCIIOpPO-
goM. OO6pasyeTcsi Bofa, U OCBOOOXIAETCS SHEPTUSI, KOTOPYIO TYT Xe
MOAXBATHIBAIOT MoOyIeKyinbl AJII® u, obparuck B AT®, ciemyioT 1Mo Ha3Ha-
YeHMUIO. 3aTeM elle [Ba aToMa BOAOpOAa B COEOUWHEHUU C KHUCJIOPOIOM
JAl0T XW3Hb BOJE U MOJIE3HOUM 3Hepruu U T.n. Korma Bech BOAOpPON KOH-
YyaeTcsi, BEIEeCTBA-PETYJIATOPhl HAIPABJIAIOT KUCJIOPOM HA aTOMBbI YIJIepoja.
B pe3ynbrate MMeeM YIJIEKMCIIBIM ra3 ¥ OCBOOOXIECHHYIO 3SHEPIUIO.

BemiectBa-perynasiTopbl, KOTOPBIE TOJBKO YTO OBUIM YHOMSIHYTBI, —
5TO OKHC/IHUTEIbHbIE (DEPMEHThI, MHAYe TOBOpS, KaTaau3aTopbl. be3 Hux
MeIUIEHHOE OKMCJIeHHEe HeBO3MOXHO. OHM paboTaloT IO KOHBeepHOM
crucTeMe, pacIloiarasch IeNno4Ykod, B cTporoMm mnopsinke. OKOJIO IIeCTH
pasHbIX (PEPMEHTOB MNEPENAIOT APYr APYry aTOMbI CXUIAaeMOIro IOPIOYEro.
IIpu xaxmoit mepemade ocBOOOXHMaercsi HeOOJbINAS TMOPLUUS SHEPTUH,
3aKJIIOYEHHON B XMMHYECKMX CBSI3SIX COJIHEYHBIX KOHCEPBOB.

I'me xe paboTalT KOHBelephbl OKMCIMTEILHBIX (pepMeHTOB? B Kakmx
TOIKAaX CXWraloT KJIETKM TOIUTUBO XU3HU?

B MuroxoHopusix. ITopa HaM K HUM BEpPHYTHCSI.

MUTOXOHAPUI MOX0X Ha COCYHA C XMIKOCTBIO, ITOJIOCTh KOTOPOTO pa3-
JleJieHa HEIOJHBIMU IleperopoakamMu. B reperopomkax, BO BHYTpEHHeEH
CTEHKE M B JKMAKOCTH, HAITOJHSIONIENA MUTOXOHIPUIA, MOMEIIAIOTCS KOH-
BeliepHbIe JIMHUM (DEpPMEHTOB, PACHICIUIIONINX IJTIOKO3Y U 3apsDKaloIix
mosiekynsl AI® sHeprueir. Ot 5 mo 10 ThIcSIY KOHBeMEpHBIX JMHUI B
KaXIOM MUTOXOHOPHH!

YeTtbipe BCcEMOryIliMe OYKBBI,
WM CYTh BCEro cyuiero Ha 3emJie

YXe mocie TOro, Kak MUTOXOHIPHMHU OBbUIM OTKPBITHI, 3JEKTPOHHBINH
MMKPOCKOIT IIOMOT' OHOjloraM OOHApYXXWTb B KJIETKE OYE€Hb BaKHbBIC IS
KW3HU YaCTUMIBI — MeJIbYaiflliie Telblla — pubocoMbl. JleT nBamiaTh Ha-
337, O HUX U IOHSITHSI HEe UMeIU. A Telepb Mbl 3HAaEM, YTO PUOOCOMBI —
3TO yJALTpaMajble, pa3MepoOM B COThbie JOJU MUKPOHA, IIEHTPHI IMPOU3BO/I-
CcTBa Genka. B HMX M3 aMUHOKMCIIOT CO3[al0TCsI OeJIKH.

AMUHOKMCIOTEI — OpraHMYeCcKHe BEIeCTBa, coAepXKalllie OJHOBPEMEH-
HO KMCIYI0 M IIEeJOYHYyIo Ipymmbl. B HacTosiee BpeMsi MX HU3BECTHO
HeMHOruM Oouiblie aBamiaTtu. CoequHsISICh B pa3HbIX COYETAHMSIX IPYT C
JIpYroM, aMHMHOKHUCIIOTHI 0O0pa3ylT MOJeKyJabl OenkoB. B Halnmem Tese
JIECATKU THICSY Pa3HOCOPTHBIX OEKOB, M BCE OHU CJIOXEHBI U3 JIBYX Jie-
CATKOB aMMHOKMCJIOT, COEIUHSIIOLIMXCS B KaXIOM OeJike B XapaKTepHOU
TOJILKO IJISI HEro II0CjIed0BaTEIbHOCTH.
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JIvie HEOaBHO OMOXMMMKH COCTaBWJIM OOCTATOYHO SICHOE IIpECTaBlc-
HHE O TOM, KaK MUIET TaKOH CUHTE3.

IIpexne Bcero, Kak M IJjisi OPYTOro IPOM3BOICTBEHHOIrO IIpollecca, s
CHHTe3a OeJIKOB HeoOXomuMO Chipbe. OHO €CTh — aMMHOKMCJIOTHL. PacTu-
TeJbHBIE KJIETKM CO3Mal0T MX CaMM, a KJIETKU XXKMBOTHBIX MHOTHE aMUHO-
KUCJIOTBI MOJIyYaloT U3 IepeBapeHHON MUIIIHU.

Hyxupr paboune. Ectb u oHU — (epMeHThl. HyXHa sHepruss — Mbl
yXe 3HaeM, OTKyma oHa Gepercda. CoiHile u Mojiekyiasl AT® mocTasisior
ee. MepMeEHTH aKTHMBU3UPYIOT aMUHOKMCIIOTHI, a IIpOlle TOBOPsi, IOMOTa-
10T UM IIOJIyYUTh SHepruio or ATOD.

Monexyna AT® paspeiBaeTcs, 1 00€ €€ 4aCTH COEOUHSIOTCS C aMHHO-
KHUCJIOTON U ¢epMeHTOM B enuiHbIi KoMiuieKc. Korma AT® paspeiBaercs,
SHEpPrusi XMMHWYECKUX CBsI3el, CKpEIUISBILAs €€, OTHAeTCSI aMHHOKMCIIOTE.
Ta mepexomutr Ha 0GoJiee BBICOKMI SHEPreTHYECKUIN YPOBEHb M IIO3TOMY
aKTUBHee BCTYIIAET B XMMUUYECKUE PEAKIIVIU.

Bot 1yt B urpy u Bxomutr PHK — puboHyxkienHoBass kucnora. Ee posib
B CHUHTe3e OeJIKOB MCKIIoUNTeNbHO BakHa. PHK BricTymaer B AByX JMIIax:
PHK-niepeHOCYMK TpaHCIIOPTUPYET aKTHBU3UPOBAHHYI0 aMHHOKHUCIIOTY K
gpyroit PHK-MaTpuiie, koTopasi TUKTyeT MOPsSOOK cOOpkU Oenka M3 aMu-
HOKMCJIOT.

PHK-MaTpuiel — OHU 3HAUMUTENBHO JJTMHHEE TPAHCIOPTHBIX — PacIio-
JIaraloTcsl TJIaBHBIM 00pa3oM B pubocoMax. 3mech UIOET MacCOBOE IIPOM3-
BOICTBO 6eJKOB. TOJIbKO HEKOTOpHIE OCOOBIe OEIKM CHMHTE3UPYIOTCS, MO-
BUIYIMOMY, B sSiIpe 1 B MUTOXOHIPHUSX.

Hrax, PHK-TpaHncnoprep HOCTaBjsseT aMHWHOKMCJIOTY, IpelIBapUTEIb-
HO HaJeJeHHYI0O HYXHON mo30il sHepruu, mnpsimo K PHK-matpure.
AMMHOKMCJIOTA Ha e€e MOBEPXHOCTYM MOXET YIEepXKaTbCs HE IIe IOIajo,
a TOJIBKO Ha CTPOro OompeaeieHHOM MecTe. [Iid Kaxmoil w3 mBaglaTu
aMUHOKMCJIOT Ha IOBEpPXHOCTH, CHUHTe3upyloueit 6erok PHK, mpuro-
TOBJIEHA CBOsI SIKOpHAasl cTosHKa. Hukakast mpyrasi aMUHOKMCJIOTa ee 3a-
HATb HE MOXET.

Kaxnple MOJCeKyHIBI aMWHOKMCIOTA JIOXMUTCSI K aMHUHOKMUCIIOTE,
Bcerma Ha cBoe MecTo. JleCITKM M COTHHU, NaXe THICSYM, aMHMHOKUCIIOT
BBICTpauBaloTCsl B psin Ha moBepxHocTd PHK. 3areM aMMHOKMCIIOTBHI CO-
eIUHSIOTCS OpYr ¢ APYTOM B UIMHHYIO Lielb, M TOTOBasi MoOJieKysa Oenka
COCKAaKMBAaeT C HYKJIEMHOBOM MaTpUIbl. ITOpsimoK IOCTpOEeHUsS aMUHO-
kucinor Ha PHK, a uHaue romopsi, dopMyna Oymyuiero Oenka, 3aBUCUT
OoT xuMu4yeckoi cTtpyktyphl Toil PHK, Ha moBepXHOCTHM KOTOpPOHA OHM
BBICTPaNBAalOTCS.

A 3Ty CTpYKTYpY, 3Ty MAaTpUIly KaK Obl IITaMITyeT IO CBOeMy oOpasy
nomo6uio npyrass HykiaeuHoBasi kuciora — JHK. PHK, xumuueckuit
mudp KOTOPOH PYKOBOAUT CHHTE30M Oesika, caMa clerok, Konus ¢ JJTHK.
Monekyna PHK «mpencrapisier coboif Kak Obl IPUBOAHON DEMEHb, Mepe-
Jammui MHGOpMaLMIo OT siapa K pubocoMaM», — TOBOPUT KPYITHEUIIWIA
Hain reHeTMK Hukomait IletpoBuu dy6unuH. A JHK — 310 opuruHan.
DTO NMepBOMCTOYHUK reHeTudeckoil mHpopMauuu. B JIHK u ckprita Haiia
HacJeACTBEHHOCTh. AJ(aBUTOM, B KOTOPOM BCEro 4eThipe OYKBHI M BCE
CJIOBa, CJIOXEHHBIE M3 HMX, TPeXOYKBEHHBIE, 3aKOAMPOBAHBI B HEHM BpOX-
JIEHHbIE CBOMCTBA XMBOIO OpraHu3Ma.
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Kak 3akonupoBaHbi?

IIpubIU3UTENBHO TaK e, KaK YeJIOBEYeCKHe MBICIU LIUGPYIOTCS U Me-
penaloTcsi OT 4YeNIoBeKa K 4YeJOBEeKYy B CJIOBaX KaXIoro s3pika. Bce uneu
YeJIOBEUeCTBa, BCE €ro OBITOBble HABBIKM M BCE 3HAHMSI 3aKOMUPOBAaHBI B
KaKOM-HUOYIb COTHE ThICSAY CloB. Kaxmoe CnoBO, WIM KOMOBas TpyIIIa,
cocTouT u3 OykB. MIX HEMHOrO, HECKOJBKO IECSITKOB. ByKBBI 00pasyloT aj-
dasur. Takum 00pa3oM, Bce OOraTcTa YEIOBEYECKOW MBICIM, HAKOIUIEH-
HBIE 3a TBHICSTYEJNIETHSI, BECh 3TOT HEOOBSATHBINM, Ka3aloCh Obl, apceHasl 3Ha-
HUHA U umeit MoXeT ObITb BbIpaXKeH, COXpaHEH Ha IoNKax OMONIMOTEK U
nepenaH CJAEIyIONIUM TTOKOJEHUSIM B COYETAaHUSIX BCErO JIMIIb HECKOJBKUX
JIECAATKOB OYKB, WIH, KaK TOBOPSIT KUOEPHETUKN, CUMBOJIOB.

Ho Tta xe camasi cBepxoOmmpHass WHGOpPMALIMS MOXET ObITb BbhIpaXeHa
ellle MEHBIIMM YMCJIOM OYKB — BCEro IByMsI CUMBoJiaMu. [IpuMmepoM ciy-
XUT a3oyka Mopse, B KOTOpOU pasiuyHasi IMOCJEeO0BATEIbHOCTh TOYEK U
THpE CIOCOOHA MepenaTb BCE MBICIH YETOBEYECKUE.

Y JHK andaBur yeTbipeXOyKBeHHBIA. BykBamMu ciayxar ocobble Xu-
MMYECKHE COSOUHEHUsS] — a30THCThIe OCHOBaHUS: aneHWH (A), TuMuH (T),
ryauuH (I') 1 nouro3uH (11), a KOMOBBIMM TIpYIIIIaMM, WIM CIOBaMM, — HX
coueranus B Monekyne JHK; xak B a3byke Mop3e uepenoBaHUE TUPE U
TOYEK.

M3 cKkonbKUX Xe OYyKB, CKOJIbKMX a30THMCTBIX OCHOBAHHUIl COCTaBJIEHBI
repenamliye HaclIeACTBEeHHYI0 WHGhOpMaIUIo coBa?

Ilpoiie Bcero B 3TOM pa3obpaThCsl Ha IIpUMepe CUHTe3a OenkoB. Benb
MepBOe 3BEHO B JUIMHHOM LIENMU IOCTPOEHMSI OpraHuM3Ma Io IUIaHy, 3aKITio-
YEHHOMY B HACJIEACTBEHHOCTH, — 3TO CO3MIOAHME CHeUU(UUYHBIX IS HETO
6eNKOB.

Bce 6enku, a UX BETMKOE MHOXECTBO COPTOB M Pa3HOBHUAHOCTEH, CTPO-
arca Ha PHK u3 gBamuaty aMuHOKHMCIOT. S yXe roBopwn o6 3toMm. Tak
BOT KaXIasd aMHHOKHCIOTa 3aHMMaeT cBoe Mectro Ha PHK Hamportus co-
OTBETCTBYIOWIEH €if KOMOBOM TIPYIIBI, TO €CTh COOTBETCTBYIOLIErO COYETa-
HMSI a30THUCTBIX OCHOBaHUIA.

HIX Bcero yeThipe, a aMUHOKMCJIOT IBaiilaTh. 3HAYUT, KAXIYHD aMHHO-
KHCJIOTY HE MOXET KOOUpPOBaThb ONHO-€AWHCTBEHHOE OCHOBAaHUE — OIHO-
OYKBEHHOE CJIOBO B F€HETHMUYECKOM JIEKCUKOHE.

MoxeTr GbITh, OBYXOyKBeHHOE momoiiner? Her, U IByXOYKBEHHBIX Malo:
BeIb aMUHOKMCJIOT IBaIllaTh, a M3 YEThIpeX OYKB MOXHO OOpa3oBaTh TOJb-
KO IIIECTHAIIIATh OBYXOYKBEHHBIX CJIOB.

A BOT TpexOYKBEHHBIX OYJET HOCTATOYHO M Jaxe ¢ HM30BITKOM. Benb
KaXIel M3 Hamumx 4yethipex cumBoioB A, T, I', LI, KoTopesiMu MBI
0003HAYMJIM KOIOBBIE a30THCTbIE OCHOBaHUS, MOXET OBITb U INEPBOM, U
BTOpOH, U TpeThell OYKBOM B TpexOykBeHHOM cioBe. HetrpynHo moacyum-
TaTh, YTO TAKMX CJIOB IIECTHAECST YETHIPE.

IllecThaecaT 4eTbipe, a aMUHOKMCIIOT-TO BCEro aBaguath! 3HAYUT, CO-
POK 4YeThIpe CJIOBa-TpUIUIETa B reHeTHueckoM si3bike JTHK muiHue?

BnpoueMm, ensa u. BO3MOXHO, YTO HEKOTOpPHIM Haubosiee 4acTo
TIOBTOPSIIOHIUMCSI B OeJIKe aMWHOKMUCJIOTaM COOTBETCTBYET HE OIHa, a
HECKOJIbKO pa3HbIX KOHOBEIX rpymnm. OgHa U Ta X€ aMUHOKHKCIIOTa MO-
KeT cecTb Ha moBepxHocTh PHK M Tam, roe mpyr 3a OApyromM CjiemyroT a3o-
THCTBIE OCHOBAHMSI B TaKOH, rOBOpS K MPUMEDPY, MOCJIECIOBATEJIbHOCTU —
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AT'Ll u B Takoit — AIII', Ho Hurae OoJblIe: HUKAKOE APYTO€ CJIOBO I'eHe-
TUYECKOTO ajipaBUTA ee HE IPUBJICYET.

A BO3MOXHO, YTO HEKOTOpbie M3 KOMOBBIX TIPYII B HAac/eICTBEHHOM
mwudpe cBoero poga 3Haku IpelnuHaHus. O003HAYAIOT HAYyalo M KOHeLl
reHeTdeckou (pasel. Benb Bce KOmOBble CMMBOJBI B Mosiekynax HHK
CJIeIYIOT OPYT 3a IPYroM 0e3 IIPOMEXYTKOB.

CkaxeM, .. HATHATLAT...

Kak pa3oute Ha cioBa 3Ty ¢pasy? Tak nu... AT, LAT, LAT?..
Wmu: ..., ATL, ATH, AT?

B03MOXHO, YTO HEKOTOphIE COYETAHUS a30TUCTHIX paluKajoB Kak
pa3 M 03HAYaloT, IIe CTaBUTb TOYKY M OTKyla HAaYMHATh YTEHUE TEeHE-
tyecko uHpopmauuu JIHK u ee xonuu B PHK. Iloka eue Ouoxu-
MHKHU He HallUIM Ha 3TOT BOIIPOC OKOHYAaTEJIbHOTO OTBETA.

HUTtak, MBIl YCTAHOBWIH, YTO B TI€HETUYECKOM ayihaBUTE BCErO YEThIpe
OyKBbI, a BCE CJIOBa, M3 HHUX COCTaBJIeHHbIe, TpexOykBeHHbIe. He mpaBma
JIM, HEe BEPUTCS, YTO 3TUX CHMBOJIOB U CJIOB JOCTATOYHO, YTOOBI 3aKOIU-
poBaTh BeCh OECKOHEYHO pa3HOOOpa3HbIM ILUIaH CTPOEHHMs OpraHM3Ma OT
CHHTe3a CIeUn(pHUUECKNX IS ero Teja OeJKOB OO IIBeTa [Jia3 U CBOMCTB
xapakrepa?

C0B, KOTOpPHIMM 3alMCaHBl TeHETUYeCKHUe (pa3bl, O4eHb MHOTO.
B nekortopeix Monekynax JHK mo 30 Thicsiu a30THCTBIX OCHOBaHUM.
Yucao uMX B3aMMHBIX COYETAHMH MOMCTHMHE OeckoHeyHo. Benp ecnu Obl
a30TUCTBIX ocHoBaHMU B Kaxnoi JIHK Oniio Bcero mo cro, MmojHas
KOJUIEKLIMSI MX pa3jIMYHbIX couyeTaHuil mocturia 6er 4100, Yerwipe B co-
TO# cTeneHu! DTO GOJbIIE, YEM aTOMOB BO BCEil COJIHEYHOM cucTeme!

A Begp monekynbl JJTHK comepxxat He CTO, a ThICSSYM M OECSITKU TBICSY
a30TUCTBIX OCHOBaHwMit! TpygHO maxxe BOOOpa3uTh, KaKOe BEIMKOE MHOXE-
CTBO TeHETHYECKMX (hpa3, MHAue roBOps — IeHOB, CIIOCOOHBI OHU 0Opa3o-
BaTh, OOBENUHSISICh IPYT C OPYTOM B PasHON IOCIEOOBATEIbHOCTH.

IMogcunTanu TaxkkKe, 4TO, €CM OBl YIaJIOCh M3BJIEYb M3 KJIETOK 4eJIOBe-
Ka Bce MojekynspHble HUTH IHK u pa3BepHyTh MX B OAHy LeNb, OHa
MPOTSHYJIach ObI Yepe3 BCIO COJIHEYHYIO CHUCTeMY!

IMocne sTHx ynpaxHeHuii B apu¢MeTHUKEe Bbl Tellepb, HAlO IOjaraTh, C
OONBIINM YBaXKEHUWEM OTHECETECh K YeThIpeM OyKBaM TI€HETHMYECKOro a-
¢aBuTa: X BBIpA3UTEIbHbIE CIIOCOOHOCTU NEMCTBUTEIHLHO O€3rpaHUYHBI.

W3 yero oum caeyavbi?

Yto Xe coboil MpeacTaB/sIOT YeThIpe BCEMOTYIIIE OYKBBI?

CoemuHeHMs a30Ta, yIJIepoaa, BOOOpPOAa W KUCIOpoJa.

Kaxnoe u3 ocHoBaHuii B Monekyie JJHK coenuneHo ¢ caxapom. Caxap
He MpOCTOi: B HEM HE IIeCTh, KaK B OOBIYHBIX CaxapaX, a TOJbKO MSTh
aToMOB yriepona. ¥ caxapa, KoTopblii BxomuT B coctaB JIHK, ero Ha3biBa-
JOT JIE30KCUpM003a, HA OOUH aTOM KHCJIOpOda MeEHbIle, YeM y pubO3bl —
caxapa PHK

Caxapa cBsi3aHbl B IJIMHHBIE 1ienu (ocdopHoi kuciaoroii. Ho 310 He
Bce: mBe caxapHo-gocdhopHble HuTH JHK coenuHsIOTCSI B OOHY CIMpPaib-
HO 3aKpy4eHHYI0 MoJjeKysry. COequHSIOTCSI TaK, YTO a30TUCThIE OCHOBAHUS
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JIBYX HUTEH-aHTUIIONOB, HEIULISICh IOMApHO ApYT 3a Apyra, o0pasyloT Kak
Obl IEpeKJIaAvHbBI JIeCTHUIEL. [IpMTOM ajeHWH Bcerma COENUHSIETCSl C THU-
MMHOM, a TYyaHUH C IIUTO3UHOM.

Monekyna xe PHK ocraeTcss omyHapHOIA.

B sTtoM ctpanHoM yaBoeHuu HHK 3axiodyeH OONMbLION OMOIOTMYECKUA
cMmeicn. Binaromapst eMy obJierdaercsi CTepeOTUIIHOE KOMUpPOBaHUE Mare-
punckoii JIHK moyepHMMH npu pa3MHOXEHMM KieTku. Korma xiieTtka
JIEJIUTCS IIOIO0JIaM, BCE €€ XPOMOCOMBI U 3aKJIIOYEHHbIE B HUX MOJIEKYJIbI
JHK ynBauBalorcsa. M kaxpass HoBast KJieTKa IIOJy4aeT MOJHYIO KOIHMIO
¢ xpoMocoM (1 ¢ JJHK) poouTenbCcKoil KIIETKU.

Ho xonmpoBaHHe HEOOXONMMO HE TOJIBKO NPHU IEJIEHWU, a U B TECUECHHUE
Bceil XU3HM KiIeTKu 1 cuHTe3a OenkoB. Benp JHK mrammyer PHK mo
obpa3y coeMy u momoouio, a PHK coobpa3Ho ¢ 3tuM momobuem iitam-
ImyeT OeNKd U3 aMUHOKHUCIIOT.

Konuposanue npoucxomut Tak: crupanb JHK packpyuyumBaercsi, cBsi3u
MeXIy TepekiaauHaMy (a30TMCTHIMM OCHOBaHMSIMM) OOpBIBAalOTCSI, U 00€
COCTaBJIIBIIIME €€ LIENOYKU PACXOASATCS, KaK ITOJIOBUHKU pacCTETHYTOM
«MOJIHUM» Ha BOpOTE CBMUTEpa. 3aTeM IIOJIOBMHKM HAauMHAaIOT BOCCO3[aBaTh
CBOMX AHTMIIONOB, IIPUCOCOUHSS K KaXXIOMy M3 a30TUCThIX OCHOBaHU
HyXHbIe BenlecTBa. M TakuM o6pa3oM, Kaxmas M3 pas3olIediuxXcsl CliapeH-
Hbeix HuTed JIHK BoccTaHaBiIMBaeT IOJNHYIO KOIMIO CBOErO YTEPSTHHOTO
MmapTHepa.

B pesynerare uyucino Huteit JJHK ynBauBaeTcs M moyepHUE KIIETKHA IO-
JIy4aloT ITOJIHBIN KOMIUIEKC HAaCJIeNCTBEHHOW WMHEMOpMAallMy, COBEPILIEHHO
NOMOOHBIA MAaTEPUHCKOMY.

KomnupoBaHue Ipu cHHTe3e OEJIKOB MPOUCXOMUT TakK Xe. TOJbKO B
3TOM clly4yae pasomenmuecs rnojioBuHku JHK BoccTaHaBiauBaioT psiaoM C
coboit He omuHapHyio JHK, a PHK. 1 He omHy, a TeicsTuM ux. Benb naxe
campie mmmHHBIE PHK Bo MHoOro pa3 xopoue JHK, nosToMy BIOJIb OTHOM
JHK cuHTE3MpyIOTCa LIENOYKOM Opyr 3a apyroM cpaszy MHoro PHK.
CKOmMpOBaB €O CBOEM POMOHAYaJbHUIILI HACJIEACTBEHHYIO HHOOpMa-
LIMI0, OHM YXOISAT 3aTeM M3 siopa B IPOTOIUIa3My KIJIETKU, B PUOOCOMBI,
M TaM PYKOBOHST CHHTE30M OEJIKOB.

ITocne toro xak Bce JIHK mnpousBemyr cebe MOmOOHBIX OBOMHUKOB,
KJIeTKa JenuTcs. B xom myckaeTcsl TOT BeIUKUM MMKPOMEXaHU3M, KOTODbIi
pacripefiesisieT HacJIeACTBEHHbIE 3alaTKW 0 TNOTOMKaM. B mBiokeHue ero
MPUBOIUAT SHEPIUsl CBETa, aKKyMyJHpOBaHHAasl pAacTeHUSMU. 3HAYUT, BCE
SIBJIEHUST HACJIEACTBEHHOCTHU B JIIOOOM YTOJIKE >KMBOTHOTO M PACTUTEJIBHOTO
LIApCTBA HE MPOSBWIN Obl ceOsi, HE OyIb B KJIETKAX MUTOXOHIPUEB U XJIO-
pODWLIOBBIX 3€pEH B 3eJIEHBIX JIMCThSIX. A CTOUT JIW T'OBOPUTH, 4TO 6€3
HAaCJIeICTBEHHOCTH He ObUIO Obl M XU3HU Ha 3eMIe.
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JIMaJEeKTHKA Y MCTOKOB JKM3HHU

I'enetmka — Mosiomass Hayka. OHa poBecHMIla XX Beka U HacTosIlee
ero mutda. be3 HOBBIX MPUOOPOB M METOAOB HMCCJIENOBAaHMUSI TE€HETUKA HeE
MorIa OhITh poxneHa. Ho u 6e3 Hee HEMbICIMMA ITOJTHOLIEHHAS HESITelb-
HOCTb YeJIOBeKa BO MHOTUX cdepax IMO3HAaHWS M IPOM3BOACTBA: B OHOJIO-
TMH, METUIIMHE, CEJILCKOM XO3SIMCTBE M IaXe B OCBOCHHMM KOCMOCA.

I'eHeTKa — Hayka O HACJEICTBEHHOCTM U WU3MEHYMBOCTU. EMUHCTBO
3THUX IPOTHBOITOJIOXHBIX Hadal KaXKIblii MOXET BUIETh BCIOMY, TIE ITOTOM-
KU MPUXOISAT HA CMEHY IIpeaKaM.

HacnencTBeHHOCTb — 3TO CBOMCTBO BCEro XXKMBOTO Ha 3emuie IOXOIWTh
Ha CBOMX IIPENKOB. A M3MEHUYMBOCTHIO OMOJIOTM HA3bIBAIOT T€ OTIMYMUS U
YVKJIOHEHMSI OT (haMIIIBHOIO CXONCTBa, KOTODBIE MOXHO HaWTH B JIIOOOM
ceMbe.

Kaxnplii U3 Hac MOXOX Ha IMamy WIM MaMy — TYyT OEMCTByeT Hacjen-
cTBeHHOCTh. HO moxoxecThb 3Ta He ITofMHas. Bcerma meTd 4eM-To OTJIMYa-
IOTCSL OT POOUTENIei: U BHEIIHE W ICUXUYECKU. DTO U €CTh U3MEHIMBOCTE.

M3MeHYMBOCTh M HaCHEICTBEHHOCTb — JIBa M3HAayaJbHBIX CBOMCTBa
KU3HM, 0€3 KOTOPHIX HEBO3MOKHBI 3BOJIOLMS U pa3BUTHE XMBOTHOTO M
pactuTenbHOro Mupa. OmMHO Hayajao KOHCEpPBAaTUBHOE, OPYTOe€ pPEBOJIIOLIM-
oHHoe. B ux 6oprOe M E€OUHCTBE HAXOMUT CBOE BBIpAXKECHHE OUAJIEKTHKA
TIPUPONEL.

Yem Oonbille pasHOOOpa3HBIX OOpa3LOB XKM3HM, TEM ILMpe Moje Aes-
TEJILHOCTH Y €CTECTBEHHOI'O OTOOpa, TeM YCHENIHee WMIOET 3BOJIOLUS, TeM
OOJIBIIIETO COBEPIIIEHCTBA MOCTUIaeT Ipupona. M3MeHYMBOCTH HOCTaBJISIET
Matepuan Il 3BOJIOLMH. HaciencTBEHHOCTh 3aKpeIuIieT €€ pe3yJIbTaThl.
M3MeHYMBOCTb CO3MaeT HOBEIE THUITHI KMBBIX CYIIIECTB, a HACJIEACTBEHHOCTh
COXpaHsET HX.

I'eHeTHKM pa3MMYalOT TPM OCHOBHBIX BHOA M3MEHUYMBOCTU. M3MeHeHwsI,
BBI3BaHHBIE HEIOCPEICTBEHHOM Cpemoii OOMTaHMSI WIM TPEHUPOBKOI. DTO
TaK Ha3bIBaeMEIE 0JIarONPUOOpETeHHbIE IPM3HAKM, WIX MOIUMUKAIIMH.
OHHU Bcerga COOTBETCTBYIOT TpeOOBAaHUSIM Cpelbl, aleKBaTHBHI ei. 3arem
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MyTalluM, WJIM CKauKooOpa3Hble, BHe3allHble M YacTO HeaJdcKBaTHbIE
BIMSHUIO cpelbl u3dMeHeHUs. M1 HakoHell, KOMOWHALIUM — HW3MEHEHUS,
BBI3BaHHBbIE HOBBIM, HE TaKUM, KaK y CTapllero MoKOJICHUs, pacrpene-
JIEHMEM HaceJICTBEHHBIX 33aJaTKOB, MOJIyYEHHBIX OT POMUTENCI.

HacnenctBeHHOCTb COXpaHsIET HE BCE U3 3THX TPEX TUIIOB M3MEHYMBOC-
TU. BiaronpuoOpeTeHHBIE NMPU3HAKKM HE HACIeXyroTcs. MyTaluu Hacemy-
I0TCS BCErAa, TaK KakK IPEeACTaB/ISIOT cOOON M3MEHEHMSI caMOTO Hacjem-
CTBEHHOTO BEUIECTBa, WIH, KaK T'OBOPST, I€HOTHUIIA.

DeHOTUIIOM Ha3bIBAIOT COBOKYIMHOCTH BCEX CBOMCTB U IPHU3HAKOB
opraHusma, HO TOJIbKO HE €ro HacleACTBEHHBbII MHUdp, KOTOPHIA ecTh
TeHOTMII.

HeBepHo, XOTST 4acTO Tak M OyMaloT, YTO BEIIECTBa, HECYIIME HaCJIeI-
CTBEHHYI0 MH(MOpPMALIMIO, PYKOBOLAT CUHTE30M OEJIKOB M pa3sBUTHEM Opra-
HOB TOJBKO IIpU 3apOoXIeHUM opraHu3Mma. HeT, XuU3Hb U HaCIEACTBEH-
HOCTb MIYT pyKa 00 pyKy OT pOXIeHUS U OO0 cMepTu. Benb reHeTmueckuit
mndp COOEPXKUTCS HE TOJNBKO B SApax ITOJIOBBIX KJIETOK, HO U B KaXmoit
KJIETOUKE TeJia.

B uenoBeke 60 TpWUIMOHOB KJIeTOK. Kaxmble CyTKu OOJblIas 4acTh U3
HUX ymupaer. Ho mpexne yemM MOrMOHYTh, CTapble KJIETKU MPOM3BOAST Ha
CBET MOJIOOBIX CBOMX 3aMecTuTeneil. VI mpou3BOOAT UX 110 TOMY ILIaHY,
KOTODBIM 3alporpaMMUpOBaH B HACJEACTBEHHOCTH, CKPBITOM B MX smpax.

A 4TO OymeT, eCiM B HACJEICTBEHHOM MEXaHHU3Me KaKON-IM00 KIETKU
HAIIIeTO TeJia 10 TOM WM MHOM IpHYMHE OTKaXeT Kakasi-To neTayib? Ciry-
YUTCS KaKas-TO Herosagka?

HoBbie xneTKu, poXneHHbIE €10, CTaHyT MyTaHTaMU — He TaKUMH, Ka-
KUMHU ObLIM, B HUX HE BCe, KaK Hamo. JedeKTUBHbIE KJIETKU II€PECTaHYyT
COOTBETCTBOBaTb CBOEMY Ha3HAYE€HUIO, U B IOpPaXXKeHHOM TKaHW pa3pacTeT-
csl... paKoBasl OITyXOJIb, KOTOpasi B KOHILIE KOHLIOB ITOTyOUT OpraHU3M.

Be3 M3MeHYMBOCTH MU Haclend-
CTBEHHOCTU XW3Hb HE MOCTHUIJIA ObI
TOTO COBepIIEHCTBAa M pa3HooOpa-
31sI, KOTOpOe MBI ceityac Habmioma-
eM. be3 u3MeHUYMBOCTU He OBLIO OBbI
Yy OpPraHu3MOB YIUBHUTEJIBHOU CIO-
COOHOCTM mpucriocabiauBaTbCsl K
pasHbIM yciaoBusiM. He ObL1o OBI Y
KU3HM OOJIbIIOrO BbIOOpa IyTeH
pa3Butusi. A 06e3 HacleICTBEeHHOCTU
yTpauuBaJIMCh Obl HOBBIE IMpUOOpE-
TEeHUS.

MU OGenok, 6e3 KOTOpPOIO HET
KWU3HU, U HOCHUTEIU HACIENCTBEH-
HOCTM — HYKJEHMHOBBIE KHCJIOTHI
JHK u PHK, — mo-Bugumomy, 00-
pa3oBaIMCh Ha 3eMiie B OOHO BpPEMSI.
HexoTtophle ydyeHBlEe MONAraloT Oaxe,
YTO BEIIECTBO, CIIOCOOHOE HECTHU
HacCJeICTBEHHYI0 HHMOpMalIUIo, —
pPUOOHYKJIEMHOBAasE KUCIOTa — IOS-
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BWIOChH paHbIIE Oejika W, YK BO BCSIKOM cJiyyae, HeHamMHoro rnosxe. Cra-
pPBIi MyYUTEJIBHBIA BOIIPOC, YTO K€ IPOM3OIIUIO paHbIlle: STHL0 WA Kypu-
14, MOKAa €lle OKOHYATEJIbHO HE pELIEH.

HMTak, c mepBbIX CBOUX IIIArOB XW3Hb OOpesa OTHO M3 OCHOBHBIX
CBOMCTB — HAacCJIE[ICTBEHHOCTb.

Mwuro03 U Meiio3

JaBHO yXe W3BECTHBI JBa TUIIA
JeJIeHUsI KJIETOK: HeJIeHue MUTOTH-
YyecKoe M pemykKuuoHHoe. IlepBoe
Ha3pIBAIOT TAaKKe MUTO30M, a BTOpOE
— Meiio3oM. IlepBeIM crioco6oM,
MMTO30M, OEJIATCS BCE KIETKU, BTO-
PBIM — TOJIBKO ITOJIOBHIE.

CHavanma — o murose. Emy npen-
IIECTBYET YIBOEHME MOJIEKYJ, Hecy-
IIMX HACJIEICTBEHHYI0 MH(OPMALUIO.

Monexkynet JHK, B KOTOpBIX
3aKJII0YeH TeHeTU4YeCcKuil mudp,
pacmojiaralorcsi B siape KJIETKH, B
OCOOBIX JUIMHHBIX HUTSIX — XPOMO-
coMax. Y KaXIOro BHUAA >XUBOTHBIX
U pacTEeHU! CTPOro OIpeneleHHOe
yucio xpomMocoM. OOBIMHO MX HeEc-
KOJIbKO JECSITKOB. Y 4YeJIOBeKa, Hall-
pumep, 46'. A y omHOro u3 depseit
BCero OBe. Y HEKOTOPBIX PaKOB IIO
200 xpomocoM. Ho pexkopn moounu
MUKPOCKOIINYECKHE PATUOJISIPUU: Y
ongHoit u3 Hux 1600 xpomocom!

Korma monexkynst JIHK ynBauBa-

At I0TCS, YABAWBAaIOTCS M XPOMOCOMEI.

Kaxnmast ctpout no cBoeMmy nomoouro

NBOWHMKA. 3HAUYMUT, KaKOe-TO BpeMsl B HAIMX KJIETKAX XpOMOCOM OBIBaeT
BIBOE OOJIbIlIe, YeM OOBIYHO.

Mexny OByMsl IeJleHUsIMU, B TaK Ha3bplBaeMOM MHTepdase, XpOoMO-
COMBI B OOBIYHBIII MHUKPOCKOI He BUAHBI. Kak 6GyOTO MX HET COBCEM.
B aJIeKTpOHHBIN XXe BUIHO, YTO OHM BCE-TAKM TYT, HUKyda He HEJIUCh,
HO TaK TOHKHM, YTO 0e3 OYeHb CHUJIbHOTO YBEJIMYEHHUsS He 3aMeTHBI. I o-
BOPSIT, UTO Ha 2Tou ¢a3e cBoell HeITEIBHOCTU XPOMOCOMEBEI HMMEIOT
BUJI <«JIAMIIOBBIX IIIETOK». M1 B caMoM Jeje, OHM HEMHOIO ITOXOXH Ha
epIIY, KOTOPhIMU KOIIA-TO IPOYMINAIM CTEKJIA KEPOCHMHOBBIX JIAMIL.

Mo 1956 roma mymMamu, YyTo B YeJIOBeYecKMx KieTkax ux 48. Ho B
1956 romy reHetuku Txuo u JleBaH TOYHO YCTAHOBWJIM, YTO Y YEJO-
Beka 46, a He 48 XxpoMocoM.
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3a mecaTb—OBaalaTh YacCOB OTHOCHUTENIEHOTO MOKOSI MEXIy IBYMS nejie-
HHUSIMU XPOMOCOMBI JOJDKHBI YCHETh CHHTE3UPOBATh CBOMX IIBOWHUKOB C
[IOJTHOM KOITMEHN BCeX COAepKallluxcs B HUX reHoB, Bcex Moiekyn JJHK.

Kak TOJBKO ABOMHUKU OYOYT TOTOBHI, IJIMHHBIE XPOMOCOMHBIE HUTHU
(opuUrMHaJIbl U UX KOINWHM) HAYMHAIOT CBOpPAaYMBaThCS B TYTMe CIMpau.
A Te CKpy4MBalOTCS B CIIMpajd BTOPOro mnopsinka. CMBICH 3TOTO CKPY4YU-
BaHMA BITOJIHE ITOHATEH. JI0 CHX IIOp XpOMOCOMBI JIeXKaJIM CIIyTaHHBIM
KIYOKOM, M PacTIHYTh MX IO pasHBIM IIOJIIOCaM KJIETKM, HaBEpHOE, ObI-
JIo OB Hejlerko. Teneph Xe Kaxmas XpoMOCOMa — CITMpajlb, CKpydeHHast
CIIUpaJIbl0, — OYEHb KOMITAKTHBIA M YIOOHBIN IUISI TPaHCIIOPTUPOBAHUS
«barax».

Bce JHK 4yenoBeyeckoi KJIETKM, BBITSHYTbIE B OOHY HUTb, 3aHUMAIOT
B IJIMHY NPUGIU3UTEIBHO OKOJIO METpa, a CBEPHYTasl ABaXKIbl CIUPAIbIO
5Ta HUTH yMellaeTrcs B 46 XxpoMOcoMax, JJIMHA KaXIOHW M3 KOTOPHIX BCe-
IO HECKOJIBKO MHUKPOH.

WUrtak, nepen OejieHUEM XPOMOCOMBI caMM ce0sl yIaKOBBIBAIOT B KOM-
[IaKTHBIE «BBIOKM». K 3TOMy MOMEHTY, KOTOpBIii B KJIETOYHOM MOEJICHUU
“MeHyeTcsl mpoda3oii, 0000YKa Sapa pacTBOPSIETCSI, a YK€ H3BECTHBIE
HaM UEHTPUOJU, WIM LEHTPOCOMEI, PacXOmSATCS K IIPOTHMBOIIOJIOXHBIM
rnojrocaM KieTkd. HUTH Tak Ha3pIBa€MOro MUTOTMYECKOTO amnmapara, Wik
BEpETEHA, COETUHSIOT KaXIyl0 XPOMOCOMY C OOHMM M3 IOJIOCOB.

3aTeM XpOMOCOMBI BBICTPauBalOTCS IapamMy (OpuUrMHail 00K O OOK co
CBOEll KOITMEU) BIOOJL KBaTOpa KIETKHM, KaK TaHIIOpbI Ha Oairy. DTy cTa-
VIO JeJIeHUs] Ha3bIBalOT MeTadasoi.

IToroMm kaxmasg M3 MapHBIX XPOMOCOM YCTPEMIISIETCSI K CBOEMY ITOJIIOCY.
ITapTHepBl paccTaloTCsi HaBceraa, MOTOMY YTO CKOpO II€peropomka pasie-
JIAT TI0 3KBATOPY CTapylo KJIETKY Ha IBe HOBbIe. BrieyaTieHue takoe, Oyi-
TO LEHTPUOJIM TSIHYT K ce0e XPOMOCOMBI 32 HUTOYKU, KaK MAapUOHETOK.

W neiicTBUTENBHO, XPOMOCOMBI MMEIOT BMI, KaKOH OBIBA€T y BCSIKOIO
TMOKOro TeJjia, KOrga ero 3a HUTOYKY MPOTSATUBAIOT Yepe3 KUAKOCTD.

Mecro, 3a KOTOpOEe ee TSHYT, ¥ KaXIoil XpOMOCOMBI BCeraa OOHO U TO
xe. Ero HaspIBalOT KMHETOXOPOM, WIH IleHTpoMepoi. OT Toro, rae y Xpo-
MOCOMBI KHMHETOXOp, 4acTO 3aBUCUT ee ¢dopma. Eciu KMHETOXop mnocepe-
IHAHE, TO XPOMOCOMA, KOIrja BO BpeMsI MUTO3a €€ TalllaT 3a HUTKY, NEperu-
faeTcs IOIMOJIAaM U CTAHOBMUTC ITOXOXA HA JIATMHCKYIO IUDpY «ImsTh» (V).
Eciu KMHETOXOp ¥ caMOro KOHIIAa XPOMOCOMBI, TO OHAa M3rubaercss Ha Ma-
Hep JIATMHCKOU OyKBBHI «iioT» (J).

OmgHO BpeMsl OyMaiyd, YTO HUTM MUTOTHMYECKOIrO arirapata — CBOErO
polla peNbChl, IO KOTOPHIM XpOMOCOMBI Katsatcs K momocaMm. [lotom pe-
LIWIA, YTO OHM CKOpee IMOXOXM Ha TOHKME PEe3UHKU, MUHUATIOPDHBIE MYC-
KYJIBI, KOTOpbIE, COKpALAsCh, ITONTATHUBAIOT K IOJIOCAM CBOM XPOMOCOM-
Heli rpy3. Ho Torma, cokpalliasich, HUTH CTaHOBWIIMCH Obl Tome. M «xy-
Jenu» Obl, yWIMHAsACh. OQHAKO 3TOrO He IPOMCXOIUT. YKOPAuuBasich U
VIUIMHSISICh, OHU HE CTAaHOBSITCS HM TOJIIE, HU TOHBLUE.

BunuMo, MexaHMKa KIETOYHOIO BepeTeHa HHass. Bo3MoOXHO, oyMaioT
HEKOTOpBIE YUYEHBIE, HUTU YKOPAYMBAIOTCS OTTOrO, YTO YacTb COCTaBJIAIO-
LIMX MX MOJIEKYJ BBIXOOWUT M3 WIPHL: TO €CTh U3 HUTEU. A mobOaBiieHUE MO-
JIEKyJ B OTHOM JIMHEWHOM HAIpaBleHWU NMPUBOIUT K YIUIMHEHUIO HUTEM.
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TeM WM UHBIM CIIOCOOOM XPOMOCOMEI CO CKOPOCTBIO OKOJIO OJHOIO
MHUKpPOHA B MHHYTY IIEpETSITMBAIOTCS M3 1LIEHTpPA KJIETKHM K €€ IOJIIocaM.
C 3TOro MOMEHTa MMTO3 IIEPEXOIUT B CTAOWIO, HAa3blBaeMylO aHadasoii.

3a aHadazoit crenyeT Tenaodasa. CrMpaad XpOMOCOM pacKpy4yMBalOTCs.
CHOBa «JIaMITOBBIE€ INETKW» BXOOST B urpy. KiryOKM HUTEBUIHBIX XpOMO-
coM o0pacTaloT SiIepHBIMM ODOOJIOUKaMU: B KJIETKE Tellepb ABa siapa-Oam3-
Hena. KosblieBasi nmepeTsbkKa CKOpPO pasmesuT ee IToronaM. Kamoii Imoso-
BMHE JOCTAaHETCSI CBOE SIIpO.

3akaHYUBAETCsl KJIETOYHOE JeJeHHe YIBOEHWEM LieHTpuoieit. MIx ObLUIo
YyeThlpe — IO JIBE Ha KaxXmoM Itoiioce. Kitetka pasmenwiach, M B KaXmoi
ee MOJIOBMHE 0Ka3ajioCh JIUIIL MO JBE LIEHTPUOJIMU.

Ha skpaHe »37eKTpOHHOro MMKpPOCKOIIA LIEHTPUOIU IIOXOXHU Ha MOJIble
LHWIMHAPUKY, CIOXEHHBIe U3 Tpybouek. LleHTpuonu Bcerma jexar ITOO
MPSIMBIM YIJIOM OpYyT K Apyry. I1o3ToMy OOHY M3 HUX MBI BUIMM BCEroa B
MONEPEYHOM, a APYryl0 B MPOJOJILHOM pa3pese.

B Tenodaze oT Kaxmoil M3 ILIEHTPUOJICH OTIIOYKOBBIBACTCS MAaJICHBKasI
LIEHTPUOJIbKA — IUIOTHOE HWIMHIpHYecKoe Tenble. OHO ObICTPO pacTeT, U
BOT yXX€ B KJIETKE YEThbIpe LIEHTPUOJIH.

IlyreM MHUTO3a M3 ONHOM ITOJY4YalOTCS OBE KJIETKM, COBEPIIEHHO HIECH-
TUYHBIE IO HACJENCTBEHHOCTH, CKPBHITOM B MX XpOMOCOMaxX (€ClIM HU OOHa
W3 HUX He IoABeprajiach MyTalluHU).

OGBIUHO MUTO3 JIMTCSI YaC WJIM OBa 4yaca. B HEpBHBIX TKAaHSIX MUTO3BI
CIy4yaloTcsl O4YeHb pPEeaKo. 3aTO B KOCTHOM MO3rY, TI€ KaXOylo CEeKyHIy
poxmaercss Ha cBeT 10 MWUIMOHOB 3pUTPOLIMTOB, KAXIYI0 CEKYHIY MpPOMC-
xomuT 10 MWUIMOHOB MHUTO30B!

Temeppb, Ipexine 4eM paccka3aTb O BTOPOM THIIE KJIETOYHOIO elie-
HUS — O Melio3e, Mbl IOJLDKHBI BBECTU HECKOJIBKO HOBBIX TEPMUHOB.

HaGop xpomocoM, 3aKiIiOYEHHBI B SIIpe HOPMAaJIbHOM COMAaTHWYECKOH
(MHBIMU CJIOBaMH, HE IIOJIOBOM, a OOBIYHOI) KJIETKHM Tejla, TeHEeTUKM Ha-
3BIBAIOT OBOMHBIM — AUIUIOMOHBLIM. Y 4YeJloBeKa MUIUIOMAHBIM Habop Xpo-
MocoM paBeH 46. Bce 3t 46 XpoMOCOM MO BHEINHOCTU U BEJIMUMHE JIETKO
pa3nensioTcss Ha MOSHTUYHEIE IO KOHGUIYpallMd MHaphbl (JIUIIb IapTHEpHI
OIHOM Mapbl — IIOJIOBBIE XPOMOCOMEBI «X» M «y» — He IOXOXHU ApPYr Ha
npyra. Ho 06 3ToM mosxe).

HaGop xpomMocoM, B KOTOpPOM M3 KaXOOM Iapbl MPUCYTCTBYET TOJBKO
ONWH MapTHEp, HA3bIBAIOT TalNIOWIHBIM, WIM OpIMHapHBIM. Bce moo-
Bble KJIETKM, WJIM TaMeThl, COAEepXaT TalIOMIHBLIA Habop XpOMOCOM.
(DT0 3HAYUT, YTO B CIEPMUSX U B SAHILIEKIETKAX 4YeJIOBEKa TOJBKO II0
IBagliaTh TPU XPOMOCOMEL.) MHaue mpu OIUIOOOTBOPEHMM Siilla, KOIna
CJIMBAIOTCSl MaTE€pUHCKas M OTILIOBCKas raMeThl, Iojydyajach Obl 3UroTa C
YHUCJIOM XPOMOCOM BIBOE OOJIbIIIE HOPMAJILHOTIO.

Meiio3, npeniecTBYIOIIMKI 00pa30BaHUIO CIIEPMHUEB U SIHIIEKIIETOK,
MpM3BaH HANEJIUTh TaMEThl BABOE MEHBIINUM, TalUTOMIHBIM, YHCJIOM XpO-
MOCOM. A KOrIza raMeThl COJIBIOTCSI, B 3UTOTe OyIET yKe HOpMaJIbHOE IUII-
JIOUTHOE 4yucyio XxpoMocoM. IlonoBrMHA OT MaTepu, IOJOBUHA OT OTIA.

IloHsiTHO Temeph, MOYEMY BCE XpOMOCOMBI B 3UroTe INapHbIe?

Benp kKaxmoil MaTepHMHCKONM XpOMOCOME COOTBETCTBYET TOYHO Takasi
Xxe 1o ¢opMe, BeIUYMHE M XapaKTepy HAcIeICTBEHHON uMHOOpMaIUu OT-
LI0BcKass xpoMocoma. I[lapHble XpOMOCOMBI Ha3bIBAaIOT I'OMOJIOTMYHBIMU.
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Meiio3 HauMHAEeTCs C TOro, YTO
ONHOTUIIHBIE IO KOHGpUTYypaluu
XPOMOCOMBI OOBEIUHSIIOTCS B Iia-
pBl, KOHBIOTUPYIOT. 3aTeM Kaxmnas
M3 XpOMOCOM KaxIoOu Mapbl co3ga-
€T U3 BEIIeCTB, PAacTBOPEHHBIX B
[IPOTOIJIa3Me€, CBOETr0 JIBOMHUKA.
Kak u B mMuto3e.

Tenepsr OMHOTUITHBIX XPOMOCOM
yKe He IBe, a 4yeThipe. YeTBepKamu,
WId TeTpagaMu, IUJIOTHO IIpUXKaB-
IIMCh APYT K APYTY, BBICTPAaMBaIOTCS
OHM BIOJIb 9KBaTOpa KieTKu. Hutu
BEpeTeHa pa3bEeOAUHSIOT YETBEPKU
CHOBa Ha IIapbl, pacTacKWBas HUX K
pa3HBIM IIOJIIOCaM. —

Knerka penutcs mnornonamM, a Io-

TOM [EJUTCS ellle pa3, HO Ternephb B

JpYroi IUIOCKOCTH, IMepHeHIuKyJISIpHOi K mnepBoil. Ha 3ToT pa3 xpomoco-
MBI He yIBauBalOTCs. BBICTpOMBILIMECS MO SKBATOPY Maphbl pPacXoIsITCs IO-
OIVHOYKE B Pa3HblE KOHIIbI KJICTKMU.

Y xaxpgoro mojioca HUX TeIlepbh BIBOE MEHbIIE, YeM IIpU MUTO3€e
WU B TmepBoi ¢aze Meio3a. IloaToMy, Korma KjieTKa pa3pblBaeTcCs MO-
IoJjiaM, POXIEHHBbIE M3 HEE IBE HOBbIE I'aMEThl MOJY4aloT TalUIOMTHOE
JuCiIO0 XpoMocoM. Tak Kak B mepBoii ¢ase Meilo3a M3 OMHOU KIETKU
poxXnaeTrcs OBe OUIUIOWAHBIE KJIETKU, TO B KOHIIE BTOpOW ero dasbl
MBI UMe€eM 4YeThipe raMeThl. Y1 B KaXnoit, MOBTOPSIO, TalJIOUAHOE YHUC-
0 xpoMocoM. Eciu 3TO ramMeThl 4ejoBeYE€CKHME, 3HAUUT, B HUX OydeT
[0 JBadlaTh TPU XPOMOCOMBI. A KOrJa IIpU OIJIOJOTBOPEHUM OHM
COJIBIOTCSI B OMHY 3MIOTY, XpPOMOCOM B Hell CTaHET COPOK LIECTh.

3urora maeT HadyaJlo YEJIOBEUECKOMY 3apOIbIUITy, BCE KJIETKM B KOTODOM
OyayT ¢ 46 XpoMOCOMaMM.

MexaHUKOI KJIETOUHOTO AEJIEHWS B Meio3e — pacxXoXIeHWeM II0 pas-
HBIM raMeTaM MapHbIX XPOMOCOM, KaXmasi M3 KOTOPBIX BEOET CBOM pOL
JU60 OT OTLA, JUOO OT MaTepu, — OOBSICHSIIOTCSI MHOTME 3aKOHBI Haclel-
CTBEHHOCTU M M3MEHUYMBOCTH, OTKpBLIThIE I'peropoM MeHaenem U OpYyruMu
Te€HETUKaMHMU.

ITonnckue ydeHble HEOABHO METONOM lieWTpadepHON CheMKM CHeaanu
OTIMYHBLIA (GWIEM 0 MHUTO3e. Bce ¢asbl MuUTO3a Ha 3KpaHE YCKOPEHBI B
HECKOJIBKO COT pa3. B mefcTBUTENBHOCTY XK€ IBVDKEHUSI XpOMOCOM BO Bpe-
Msl JeJIEHUSI TPOMCXOMAT 3HAYUTENBHO MemieHHee. SI BUOENn 3TOT (GWIbM,
M OH MOpa3wi MEHS CWIbHEee, YeM JIyYIMe W3 JIYYLIUX XyZOXECTBEHHBIX
(UIBEMOB.

B HeM HeoOBIYHBIE aKTephl — XpPOMOCOMBI. OHH CXOHSTCSI, pPacxo-
JISTCSI, BBICTPAMBAIOTCS B psil M pa3beraloTcss B pa3Hble CTOPOHBI, CIOB-
HO TaHIOpHI Ha Oay, HMCIOJHSIOIIME CJIOXHBIE Ma CTApUHHOIO TaHUA.
AMepukaHckuit 6uonor Méiep, OCHOBaTe/Jb paiUuallMOHHON T€HETUKH,
Ha3BaJl TaHLIEM XpPOMOCOM MX CTpaHHBIE MEepeMEIIeHUs] BO BpeMs Leje-
HUS KJIETKU.
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Kaxnyio ceKyHAy B HallleM Teje COBEPIIAIOTCS MUJUIMOHBI MUTO3O0B!
M COTHUM MUIMOHOB HEOIYIIEBIEHHBIX, HO OYE€Hb JUCUMUIUIMHUPOBAH-
HBIX MaJIEHBKMX OajlepMH MCIIOJHSIOT OpPEBHEHINMI Ha 3eMJje TaHell.
Taneu Xu3Hu. B Takux TaHIax KJIETKU Tejla ITOIOJHSIOT CBOM PSIBIL.
M MBI pacTeM M CYIIECTBYEM.

Ha cormacoBaHHOM pacXOXIEHUM XpPOMOCOM K pa3HBIM MOJIOCaM
KJIETKM OCHOBAHBI BCE SIBJIEHUS HACJIEACTBEHHOCTU M XM3HU. Benp Kax-
Jasi XpOMOCOMa — CJIOKHOE COEOTUHEHME TMTAaHTCKMX HYKJIEHMHOBBIX KHC-
JIOT U OENKOB. A HYKJIEMHOBBIE KMCJIOTH HECYT B ceOe BEJIMKOE MHOXe-
CTBO HACJIEACTBEHHBIX €IWHUIl — TeHOB, TO €CTh CYTh BCEro CYIIEro Ha
3emite.

Moryr M OT OJIOHIMHOB POAUTHLCS OpIOHETbI?

Ha HexkoTOphIX XpOMOCOMax TIeHbl WJIM KOMIUIEKCHI T€HOB 3aMETHBI B
BUJIE UYEPHBEIX TOIMEpPeYHBIX IMoJjoc. VIHbie XpOMOCOMBI YejloBeKa comepsKaT
J0 40 THICSY T€HOB, a BO3MOXHO, HaXe U Oonbine. Kaxmbiii M3 HMX pac-
IIOJIOKEH Ha CTPOTO OIpEeNeICHHOM MecCTe.

Y4acToK XpOMOCOMBEI, 3aHMMaeMbIif TeHOM, Ha3bIBAalOT JIOKYCOM. B kax-
JIOM JIOKYCE pAacCIIojlaraeTCsl TOJBKO OMMH M3 OBYX AHTarOHUCTUYECKMX,
aTBTEpHATUBHBIX IO CBOEMY OEHCTBUIO reHOB. Bo3bMeM mIsT mpuMmepa re-
HBI, OIpPENESIONINEe TAaKyl0 BCEM XOpOIIO 3HAKOMYKIO HACJIEACTBEHHYIO
YepTy, KaK LBET BOJIOC y 4YejloBeKa. B OIHOM JIOKyce B 3TOM Ciydae Mo-
XeT OBITh TOJBKO JIMOO TeH TEMHLIX, JIMOO IreH CBeTIhIX Bojoc. Ho Hukor-
na oba BMecTe. Takue nBa pOACTBEHHBIX, HO B3aMMHO MCKJIIOYAIOMIMX IpYT
JIpyTa reHa HasbBaloT aulesiMu. OOBIMHO y KaXIOro JIOKyCa IBa ajuIejIs.
Ho Hepenko umx OBIBaET M HECKOJBbKO. Torma roBOpsST O MHOXECTBEHHBIX
AJUTEJISIX.

O6o3HauMM I yIoOCTBa ajule/ib TEMHBIX BOJIOC OOJBIION OYKBON «A»
U aJUleNIb CBETJIbIX — MaJIoif OYKBOM «a».

Hrtak, xaxnas XpoMocoMa CONEPXUT B ceO€ TONbKO OMUH U3 ABYX aj-
nenei. JInb6o «A»-6onpirioe, mubo «a»-manoe. Ho He o6a omHOBpEMEHHO.
Bropo#t ajuienr MOXeT HaWTH ITPUCTAHUILE TOJBKO B IPYroil rOMOJIOrMY-
HOM, mapHoi xpoMocoMe. Benb KJIETKM BCeX XXMBOTHBIX W BBICIIMX pacTe-
HUN DuIuiouaHele. B HMX KaXmasi XpoMOocOMa WMEET CBOIO BHEIIHE BO
BCEM IOAOOHYIO Mapy, C KOTOpOM KOHBIOTUpYeT B Meiose. He 3abymsbre,
YTO ONWH WIEH TOMOJIOTUYHOM TMaphl IOJy4YeH OT OTLa, a APYrod — OT
MaTepu.

M BOT 4TO MPOUCXOOMT.

JomycTiM, 4YTO MHOTME ITOKOJIEHMSI MpPEeIKOB HAIEro IMIIOTETUYECKOro
WHAWBUIOYYyMa HE HMMEJW B CBOEM pomay OJIOHAMHOB. BriojgHe BO3MOXHO
TOIJa, YTO B KJIETKaX €ro poauTesieil obe IMapHble XPOMOCOMBI, Hecylve
TeHbI, OIpeNesIsTIoNMe 1IBET BOJIOC, OYIyT COOEPXAaTh MO0 OMHOMY aJUIeNIo,
0003HaYEHHOMY HaMM OOJIBIIION OYKBOM «A».

B xaxmyio pomuTeIbCKyI0 raMeTy IIpM JEJIEHUM II0JIOBBIX KJIETOK IIO-
MajgeT, 3HAYMT, 10 OOHOM XpoMocoMe ¢ ajuieneM <«A». Ilpu meneHun Kie-
TOK OHU pa3OHIyTCs IO pa3HbIM raMeraMm. A KOrJa rameTsl OTlla U MaTepu
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COJIBIOTCSI, B 3UIOTE MX ITOTOMKA OKaXYTCSl CHOBAa JIBE TOMOJIOTMYHBIE XPO-
mocoMbl. Kaxnas ¢ amteneM «A». 3HAYuT, 4eaoBeK, KOTOPBIii pa30BhETCS
U3 3TO 3UTOTHI, OyIeT TeMHOBOJIOCHIM. CXOOHYIO KapTHUHY IIOJYYMM M
KOIJa pOAUTEIN OJIOHIUHEI.

Ho coBcem uHy10, Korma OguH M3 poOauUTEIel — OJOHAMH, a BTO-
poii — 6proHer. B 3TOM ciyyae MX MOTOMOK OyIeT MMeTh B CBOHX KJIET-
KaXx XpOMOCOMBI C IBYMS Pa3HBIMM QUIENISIMM, OIPENESIAIOIIMMU LIBET
BOJIOC: «A»-00JIbllIOe U «a»-Majioe. IHavye roBopsi, OMHa U3 €ro roMoJIO-
TUYHBIX XPOMOCOM OyIEeT B COOTBETCTBYIOLLEM JIOKYCE HECTHU IeH TEMHBIX
BOJIOC, a ApYyras B TOM Xe€ JIOKyCeé — I€H CBETJIbIX BOJIOC.

I'eHOTUIIBI, B KOTOPBIX IPUCYTCTBYIOT AIbTEPHATHBHBLIE AJUIEIW, Ha3bI-
BaIOT TETEPO3UTOTHLIMM MO 3TUM aUIeNsIM. A Te, e ajuleJId OJAWMHAKOBBIE,
Kak B IEPBBIX Pa300paHHBIX HAMM CIIy4asiX, — TOMO3UTOTHBIMM.

Kakoro xe 1iBera BOJIOCHI OyOyT y IeTepO3WUIOTHOTO YeJIoBeKa, y KOTO-
poro OonMH M3 poauTesied ObLT OJOHAWMHOM, a JAPYIOl — OpIOHETOM WIMU
mareHoM? HaBepHoe, Kakoro-HuOyIb IPOMEXYTOYHOro orreHka? Her.
CosceM Het. Bosocel y Hero OymyT... TEMHBIE.

OueHb MHOTME IeHbl BeAyT cebs TaK: KOrga B OTHOM KJIETKE BCTpeya-
I0TCSl OBa aJUlejis, TO OOMH M3 HUX MomaBiisgeT meiictBue apyroro. Ilomas-
JISIET TaK CWIbHO, OyATO C1aboro ajiens U BOBCE HET B 3UIOTE.

CwibHble TeHbl, KOTOPbi€ IOJAB/ISIIOT CBOMX ITAPTHEPOB, HA3bIBAIOT IO-
MHMHAHTHBIMU. A cjla0ble, IToAaBjeHHbIE aJUIeId — PELIECCUBHBIMM, OTCTY-
nalouMy. ['eHbl, omnpeaessgiollyMe LIBET BOJOC OJOHAMHOB, PELIECCUBHBI
II0 OTHOLIEHHWIO K reHaM TeMHBbIX Bojioc. Ilo3ToMy OJOHZUHBI POASTCS
TOJIBKO OT OJIOHOWHOB WM OT TeTepO3WUTOTHBIX OpPIOHETOB M IIIATEHOB, TO
eCTh JIIOJell, B pody KOTOpbIX ObUIM ONoHIUHBLI. W HUMKOrma oT GJIOHAZMHOB
He MOTYT POIUThLCS OploHeThl MM maTeHbl. Hukorna.

ITouemy? IloroMy, yTOo GJIOHAMHEBI BCerma roMo3urotHbl. MHaye rosops,
He MMEIOT B CBOEM I'eHOTUIIE 3aJaTKOB TeMHBIX BOJIOC.

HacneacTBeHHOCTb KBAHTYCTCH,
KaK BCSKO€ BelleCTBO M 3Heprvs!

DTOT OYEeHb BaXHBIA 3aKOH HACJIENCTBEHHOCTM — 3aKOH JTOMUHUPO-
BaHMsl OJHMX Te€HOB Hal OPYTMMH — OBUI OTKPHIT I'peropoM MeHneneMm,
CBIHOM KpECTbsSHMHA M aBIYCTUHCKUM MoHaxoM. CTO JeT Hasaj B MO-
HacTBIpCKOM calny B ropome BbpHo B YexocioBakuu, a B TO BpeMsi — B
ABcTpo-BeHIrpum, OH IpOBOOWJI CBOM OCHOBATEJBHO NPOAYMAaHHBIE U
TILATEJBbHO BBIIIOJTHEHHBIE ONBITHl HAl PaCTUTEJIbHBIMU TMOpUOAMU.

MeHgenb CKpellMBall pa3Hble cOpTa ropoxa, ¢acoyiv, KyKypy3bl U IOpy-
rux pacrenuit. MccnenoBan 6omee 10 Thicssd rubpumoB. JlBe cTaTbu, B KO-
TOPBIX OH H3JIOXWI PE3YJbTaThl CBOMX OIBITOB, OBLUIA OIyOJIMKOBAaHBI B
TpyJax MECTHOIO ODOIUECTBA €CTECTBOMCIIBITaTeNIel B 1865 u 1869 romax.

Ho coBpeMeHHuku MeHmOeiss He oLieHWIM uX. Tonabko yepe3 35 neT
nmpuiraa K HeMy mupoBas ciaBa. B 1900 rogy onHoBpeMEHHO W He3a-
BHCHUMO APYI OT Opyra TpM KpYIHbIX 6oTanuka — Koppenc, Uepmak u
ge Opu3 — «OTKpBUIM» 3a0BIThIE paboTel Menpens. B Tor rox u ponu-
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JJaCh T€HeTHKa. 3aKOHOMEpPHOCTHU, 3aMeYeHHble MeHmeraeM B Hacleld-
CTBEHHBIX CBOMCTBax ropoxa, JIE[IM B OCHOBY HOBOM HayKu, HadaBLIEi
rnobemHOe IIIECTBME IO BCEM CTpaHaM MHUpa.

B uem cytb orkphiTusi Mennensi? IloueMy nBe HeOOJbIIME €r0 CTaThU
MOJTHOCTBIO U3MEHWIM TpENCTaBIEHUSI OMOJIOTOB O SIBJIEHMSIX HACJEICTBEH-
HOCTM U [1ajli TOJTYOK Pa3BUTUIO BEIWYAMIell U3 COBPEMEHHBIX HaykK?

Ho MeHnens pasHbIe «TUIOTE3bl» U IPENCTABICHUS O HAaCJEeICTBEH-
HOCTHM IIOXOIWIM Ha 3a0aBHBIE aHEKOOThl. MHOIrMe 300TeXHUKHU BEPWJIH,
HaIllpuMep, YTO OTEeIl «4allle IepefaeT CBOMM IIOTOMKaM IMEepEeIHIOI
yacTh Tella, a MaTh 3amgHIoo». IlpaBaa, IO3MHEE B 3TO <«I€HETHUYECKOE
MpaBWIO» OBLIAa BHeceHa HeOosbllas IonpaBka. OHa Kacajach XBOCTa.
OH, XBOCT, yTBepXIajla ITOIpaBKa, XOTS W JIEXKUT B 00JIACTU MaTepUHC-
KHX MIpaB Ha HAacjelOBaHWE, HO MEPENacTCs TeM HE MEHee OTILIOM.

Hymanu Tarkke, OyaTo OT OTIia HAaCjemyloTCsl BHelIHHEe (DOpPMEI, a OT
MaTepyd — BHYTPEHHUE OpraHbl, YTO CJMIIKOM MOJIOAbIE U CJIMIIKOM CTa-
phle WX JaXe€ MPOCTO TOJOOHBIC JIOAW M XMBOTHBIE C MEHbIIEH Hacjaed-
CTBEHHO! CIION HarpaXmaloT CBOMMHU CBOMCTBaMM IOTOMKOB, Y€M 3peJjible
U chiThle. B 00llleM, HUKTO HUYETO TOJIKOM HE 3Hal O HacleICTBEHHOCTH.

OnHa 3a Opyroit cepbe3HBIMM HUCCIEeNOBaTEIMU OBLIM OTBEPTHYTHI BCE
TUIOTE3bl, KOTOPBIE ITBITAINCH KaK-TO OOBSICHUTH BEJIWYAHIIYI0 U3 TalH
npuponsl. M eme B 1871 romy Bpady M 300T€XHUK BuiibKeHC, KOTOpHBIM cam
HEMaJIO MOTPYAWICS HaJ 3TON TOJOBOJOMKOI, MPUIIES B KOHIIE KOHIIOB K
HEBECeJIOMy 3aKJIIOYeHUIO: «3aKOHBI, YIMPaBISIOLINE HacaedCTBEHHOCTHIO,
COBEpPILIEHHO HEU3BECTHBHI, U HUKTO HE MOXET CKa3aTh, KaK 3TO ITPOMCXO-
IWUT, YTO OJHA W Ta X€ OCOOEHHOCTb MHOIIA HAC/IeMyeTCs, a MHOIIa HET».

Korma nucanuce 3TM cioBa, O0E3BECTHBIM HATYypalUCT-TIOOMTENb U3 MO-
HacThips Iod bpHO 3akaH4YMBaj CBOM OIIBITHL C TOpPOXOM. VM 3TH OINBITHI
MOMOITIM HaKOHeI] HaliTU MpaBWIBHYIO JNOPOTY CPEOU «CTPOUMTEIBHOIO MY-
COpa» OTBEPrHYTBHIX TEOPHIA.

MHorue KpymHble 6uosior, U B mx uuciie Yapna3 JapBuH, ITHITAINCH
MOHATh CMBICT T€HETUYECKMX 3aKOHOB. BO3MOXHO, MX Heymauu MpOUCXO-
JWIA OTTOro, 4ro OMOJOrM OO0 MeHnesns IpencTaB/IsUIM HacaedCTBEHHOE
BEIIECTBO B BHUAE OJHOPONHOUW M HemenuMol cybcraHuuud. OHM Tymaiiu,
YTO 3aJaTKu, IOJydaeMmble OpraHM3MaMM IO HacJAeACTBY OT POIUTEJeH,
CMELIMBAIOTCS, KaK OBE Pa3HOCOPTHBIE XuUAKOCTU. IlosToMy mpenmosara-
JIOCh, YTO TNOTOMKHM MOJDKHEI COBMELIAaTh B ceOe KakK OBl yCpemHEHHBbIE
CBOICTBa O0OHX POIUTENEH.

Mennenp, HUYETO HE 3Hasl O XpOMOCOMax, SICHO, OJHAKO, IOKa3aj, YTo
HacJeICTBEeHHbIE 33JaTKU HE CMEIIMBAIOTCSA, KaK XXMIKOCTU B COCYyde WIM
Kpacky Ha nanurpe. OOHM M3 HUX MONAB/ISIOT IPYIMX, KOTNa BCTPEYaroTCs
B OOHOI 3Urote. A MOTOM, NMPU HOBOW INEPEeKOMOMHAIIMM HACJIEeICTBEHHOIO
BEIIECTBA, MOJABJICHHbIE MPU3HAKU BHOBb MOTYT ITPOSIBUTH Ce0s B Clemy-
IOLEM MOKOJEHWM, KOHEYHO, €ClIM OKaXyTCs B OMHOI 3urore c cebe Io-
JIOOHBIMM PELIECCUBHBIMU TeHaMM, MOMYY€HHBEIMU OT APYTOTO POIMTENI.

Mengens mokas3aj, YTO HJOMWHAHTHBIE U PELIECCUBHBIE T€HBI CBOOOMHO
KOMOMHMPYIOTCS M, HE CMEIIMBasICh, CBOOOAHO pacXOmATCs IO TaMeTaM
Npyu OOpa30BaHUM IOJOBBIX KIJIETOK. 3HAUMUT, HACJENCTBEHHOE BEIIECTBO,
KOTOpOE COAEpXaT raMeThl JaXKe OMHOrO M TOTO XKe CYIIeCTBa, HEOTHOPOI-
HO B KaXJOW U3 HUX.
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o Hero cyuranu, 4yTo MOTOMKM, OOjamast MPOMEXYTOYHON MeXIy po-
IUTEIbCKUMU (popMaMM KOHCTUTYLIMEH, oOpa3yloT U IOJIOBBIE KIIETKHU
IPOMEXYTOYHOro Tuma. IIpuToM Ipeamnosarajioch, 4T0 y KaXOOTO CYILECT-
Ba BCE ITOJIOBBIE KJIETKM HECYT OMMHAKOBHIE 3aMaTKW. B HUX HacJeICTBEH-
HOE BEIIIECTBO, ITOJyYEHHOE OT 00OMX pOAUTEJIEH, OMHOPOTHO, IepeMella-
HO M paBHOMEPHO pacIIpelesieHO 10 BCEM raMeTaM.

MeHaens nokasaj, 4TO 3TO He TaK, YTO OTHeJIbHbIe INMPU3HAKM HaCJemy-
I0TCSI KaK 000COOJIEHHBIE 3JIEMEHTApHbIE eNUMHUIIbI. OHU YIIOPHO COXpaHSI-
10T CBOIO MHAMBUIYAILHOCTD, JaXe TBICSYM pa3 Iepexoisl U3 MOKOJIEHUS B
roxkoseHue. MHBIMM CJIOBaMH, OH YCTAHOBWJI IHCKPETHOCTH (IPEpPBIBUC-
TOCTb) MaTepHUaJIbHbIX CTPYKTYp, OTBETCTBEHHBIX 3a Ieperadyy BpPOXIEHHBIX
IIPU3HAKOB.

HacnenctBeHHOCTh KBaHTYeTCs, KaK BCSKOE BEUIECTBO U DHEPIUSI, —
BOT BaXXHBINM BBIBOM, KOTOPBIM OBLI CHEjaH M3 aHaau3a 3aKOHOMEPHOCTEH,
OTKpBITEIX MeHneneM. Ero Bkjiam B OMOJIOTMIO paBHOLIEHEH IO 3HAYEHUIO
U II0 CYIITHOCTH CBOEM CO3MaHMIO KBAaHTOBOII TeOpUM B (PU3MKE.

CaMm MeHnenb He YCTAHOBWJI HMKAKMX 3aKOHOB. Ho ero mociemnoBarenu
copMyIHUpOBaNIM pe3yIbTAaThl €r0 MCCIEOOBaHUII B BUIE TpeX MpaBWI WIN
OCHOBHBIX 3aKOHOB HAcCJI€ICTBEHHOCTH.

«Korma-to, — nuier reHetuk KoppeHc, omuH U3 Tpex OOTaHUKOB,
OTKpPBIBIIMX 3a0bIThie pPaboTBl MeHOenss, — acTpOJor IIBITAICS IyTeM
CJIOXHBIX MaxWHAIlMi MPOHMKAThb B Cyab0y HOBOPOXIEHHOIO, COCTABJISIS
TOPOCKOIT II0 PACIOJIOKEHUIO IUIAHET B Yac poxXAeHMs. MBI yXe HaBHO
3HaeM, 4YTO Bce 3To ObuUIo cyeBepueM. OmHAKO B Hallle BpeMsi OHOJIOT
BCTYIIAa€T Ha ITyTb, KOTOPBI CMOXET IIPUBECTHM HAC CHOBa K COCTAaBJIEHUIO
TOPOCKOIIa».

Ho He mo 3Be3mam, a IO T€HOTUITY HOBOPOXIEHHOIO, MO 3amaTKaM,
KOTOpbIE OH IIOJIy4WJI B HACJIEACTBO OT IpenkoB. KiitoyuoM K TakKOMy ro-
pPOCKOIYy OyAyT CIOyXUTh pacliubpoBaHHBIM OUOJOraMu TeHETUYECKUM
KOO 4YejloBeKa U, IpEeXOEe BCEro, 3aKOHBI HACJIEACTBEHHOCTH, OTKpPBIThHIE
I'peropoM MeHunenem.

IlepBblii 3aKOH HACJIEACTBEHHOCTH

Meunnenp ObLT CKPOMHBIM YUYWUTEJIEM MaTeMaTUKU W Pe3yJbTaThl CBO-
HMX MHOTOJIETHUX TPYIOB HE BO3BOAWI B BBICOKMI paHI OHMOJIOTMYECKUX
3aKOHOB. DTO chejaiy OUOJOTrW Hauyajia Hauiero Beka. Mx mopaswia He-
OXWIaHHAs IMPOCTOTa OTKPBHITHIX MeHneneM METOHOB, KOTOPBIMH IIpHU-
pola coxXpaHSIeT B BeKax IOCTIDKEHUSI CBOEU 3BOJIOLIMU.

Hrtak, mepBBIi 3aKOH HACJEICTBEHHOCTH, WIM, KaK TOBOPSAT WHOTAA,
MEHIEeNIN3Ma: 3aKOH eIMHOOOpa3wsi TMOPUAOB IIEPBOTO IMOKOJEHMS, WIU
MpaBWIO TOMUHMpOBaHMsA. IIOTOMKM TOMO3UIOTHBIX IO Pa3HbIM AJIENSIM
pomuTeNeil COBEpIIEHHO ITOXOXMW APYT Ha npyra. MIx ¢eHOTHIl OompenenisioT
JOMUHAHTHBIC aJUIEJI OTHOTO U3 POIUTEJEi.

Kak HacnemyloT OeTH LIBeT IJIa3 cBOMX pomurteneii? CkaxeM, oTel] Ka-
pemiasblif, MaTh roiayboriasas. Y gereii kakue OymyT riaza?

IlepBBlii 3akOoH MeHmess yTBEpXKIaeT, YTO Ilaza Y Bcex AeTeil OymyT
TOJILKO TaKOro TOHa, KOTOPOMY COOTBETCTBYET NOMMHAHTHBIN ajuienb.
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I'eHBl KaperiaasocTH OOMMHHUPYIOT Hal TeHaMHM TroJyOoria3ocTH. 3HAYyWT,
rma3a y Bcex meredt Oymyt xapuwe. Ho TOJIbKO ecim OTell TOMO3UIOTEH IO
KaperiasbiM ajliesisiM. PeanbHasi BO3MOXHOCTb TaKOTO BapHMaHTa BIIOJIHE
OCYIECTBMMA, €CJIM B POMy OTIIa He ObUIO rojydorinasbix INpeakoB. (Mmu
ObUIM, @ OH HE YHAcJeIOoBaJl MX «IOJyO0Oorjia3bix I'€HOB».)

Kaxmasts m3 OByX HameJIeHHBIX TeHaMM Kaperjia3oCTH XpOMOCOM OTIia
IpY OIJIONOTBOPEHMU MATEPUHCKON SIMIIEKIIETKM MOXET COEIUHUTHCS C
000N M3 OBYX HECYIIMX COOTBETCTBYIOIIME aJUIEIM XpOMOCOM MAaTepu.
C Kako¥ MMEHHO — JeJIO Clryvas.

HeTpyoHo mMOHATH, YTO BO3MOXKHBI YETHIpE BapMaHTa TAKOTO COeOUHE-
HUSA. Bce OHM KavyeCTBEHHO €IMHOOOpa3Hbl, Te€TepO3UTOTHBHL. MX mapHble
XPOMOCOMBI COJepKaT pa3Hble I'€Hbl OMHO3HAYHOIO NEHCTBUSA. AJUIEIb Ka-
PErIa30oCcTy U aJUleNib TOJyOOIIa30CTU. A TaK KakK NepBBI TOMUHUPYET Haf
BTODBIM, 3HAYWT, IJla3a y BCEX I€TEPO3UTOTHBIX MOTOMKOB OYOyT Kapue.

3nech Mbl MOXEM YBMIETb WUIIOCTPAIIAIO €IIe OJHOIO Te€HETHYECKOTO
rpaBuja: JIIOAW, XUBOTHBIE M PACTeHUS C ONMHAKOBBIM (PEHOTUIIOM, TO
€CTh CYMMOM BHYTPEHHUX M BHEIIHUX CBOMCTB, MOTYT MMETh pa3HbIe Ie-
HOTUIIBI, pa3Hblii Habop reHoB. IIOHATHO, OTYEro 3TO MpoucxXonuT. Bedb
MHOTHME PEIECCUBHBIE T'€HbI, NIPUCYTCTBYIOIIME B TE€HOTHIIE, MOMABJICHHBIE
reHaMy JOMUHaHTHBIMU, HE MPOSBISIIOT ce0s1 BHEIIHE — B (peHOTHIIE.

B HameM ciyyae W y IeTeid M y OTUA pasHble reHOTUNbl. Ho TeM He
MeHee IJla3a y HUX OJHOTrOo 1[BeTa — Kapue.

Pasymeercs, 3akOH JOMMHMpPOBAHUS OEHCTBYET HE TOJBKO INPU Hacje-
JIOBaHUM KapuX M TojyObIX IJ1a3. MBI yXe YIOMMHAJIM O TOM, YTO TIE€HBI,
ONpeNesIonIe TEMHBI 1IBET BOJIOC, MOMUHUPYIOT Hal T€HaMU CBETJIbIX
BoJioC. JIOMHUHHUPYIOT TAaKXK€ BOJIOCHI BBIOLIMECS HAll IIAOKUMHU. Y MHOI'MX
KMBOTHBIX — KOpOTKAasl IIIEpCTb Hal MIMHHOM. Y Jomamu cepas MacTb
Hal THEOOM, a THemasl Hall BOPOHOIM, BOpOHAasi Hal phDKE. ¥ KOpOB — KO-
MOJIOCTb HaJll pOraToCThIO.

Taxkue npuMepsl MOXHO NEepedyuciIsaTh 0e3 KOHIA. Belb TOJIBKO y OmMHOM
KYKYpY3bl T€HETUKaMH u3y4eHo yxe 6onee 400 pasHoro copra reHos!

BTopoii 3aK0H HACJIEICTBEHHOCTH

Bropoit 3akoH MeHnens — 3akoH pacuiervieHysi. OH yTBepXIOaeT clie-
mytomiee. [TIOoTOMKHM, MOJIYYeHHBIE OT CKPEHIMBAHMS MEXITy cO0Oi THOpH-
JIOB TIEPBOTO IOKOJIEHWSI, OOPa3yIOT CXOIHBIE C POOUTENIBCKMMU (hopMaMu
IPYIIIBl B OTHOIIEHMH 3A : la. 3HAYMT, TPY YETBEPTH IIOTOMKOB 00JIagaioT
JTOMHUHAHTHBIMM NpPU3HAKAMH, & OJHA YETBEPTb — TOJBKO PEIECCUBHBIMU.

DTO Korma MBI pasieiseM MX Ha Ipynmbl no ¢eHotdiry. Eciu xe B oc-
HOBY KJIACCU(DMKAIIMU ITOJIOXMM TI€HOTHUII, TO COOTHOIIIEHHE MEXIy TMOpu-
JJaMM BTOPOT'O ITOKOJIEHUS OyIeT HECKOJIbKO MHBIM: 1AA : 2Aa: laa.

Dopmyiry clienyeT IPOYUMTATh TaK: BO BTOPOM ITOKOJIEHUM TMOPHIOB
YeTBEpTb TOMO3MIOTOB IO JOMHUHAHTHBIM TeHaM, OBE UYETBEPTH IeTEPO3HU-
TOTOB U YETBEPTh TOMO3UTIOTOB IO PELIECCUBHBIM I€HAM.

Ho mockoyibKy 0cobM ¢ T€HOTUIIOM AA M C T€HOTUIIOM Aa BHEIIHE He-
pa3IM4MMBI, MBI U IIOJydaeM IIpYM OlLIEHKe MO (GEeHOTHITY, [0 BHEIIHOCTH,
YIIOMSIHYTYI0 paHee (opmyiry: 3A : la. 3mech Tpu OONBIIMX «A» HOJYYEHBI
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M3 CYMMBI YHCJIAa TOMO3WTOTHBIX M TE€TEPO3UTOTHBIX II0 JOMUHAHTHOMY
MPpU3HAKy TMOPUIOB, KOTOPhIE BHEIIIHE HEPa3IHMYKUMBI.

MeHpaens OTKpbUT 3TU LMGPOBBIE COOTHOLICHMSI, SKCIEPUMEHTUPYS C
ropoxoM. ObOpaTtumcsi U MBI 32 TIPUMEPOM K TOMY Xe pacTeHuio. Ilpu
CKpELMBAaHUM PA3HBIX COPTOB IOpOXa JIMJIOBO-KPACHbBIE LIBETKM TOMWHM-
pYIOT Han LBeTKaMM OenbiMu. IToaToMy Bce rMOpuIbl IEPBOrO IOKOJIE-
HUSI OBIBAIOT C JIMJIOBO-KPACHBIMM IIBETKaMU. MBI yXe 3HaeM, 4TO B
3TOM CJlyyae OeMCTBYET IEepPBbIi 3aKOH HACJIEICTBEHHOCTH, OTKPBITHII
MengeneM, — 3aKOH TOMHUHUPOBAHMUS.

3ateM MeHIenb MmyTeM CaMOOITbUIEHUsI BBIPACTHII ITOTOMCTBO I€TEPO3U-
TOTHBIX TUOPUIOB NMEPBOTO MOKOJIEeHUSI. M BOT YTO CIIyYMIIOCH.

I'eHBl pacuienWiIMCh: TOMOJIOTMYHBIE XPOMOCOMBI PAa3OIUIMCh IO pas-
HBIM TaMeTaM M pa3HeC/IM MO0 HUM WMHTEpEeCYIOlIe Hac reHbl. 3aTeM rame-
TBI, CBOOOTHO KOMOMHUPYSICH APYT C APYTOM, CJIMJIMCH IIONMAPHO U IMPOM3-
BEJIM YETBHIPE TUIIA HOBBIX COYETAHMII XPOMOCOM: OIHY YeTBEPTh FOMO3UIO-
TOB 1O JOMWHAHTHBIM JIMJIOBO-KPACHBIM I1IBETKaM, JBE YETBEPTHU
reTepO3UrOTOB M OIHY YETBEPTh T'OMO3UIOTOB IO PELIECCUBHBIM O€IbIM
LIBETKaM.

[TockonbKy COTJIaCHO TEPBOMY 3aKOHY JOMMHMPOBAHHUSI OKpacKa rere-
PO3UTOTHBIX LIBETKOB OYIET JIMJIOBO-KPAcHOM, TO BHENIHE 3Ta HOBasg Iepe-
KOMOMHAUMSI XpOMOCOM BO BTOPOM IOKOJEHWU THOPHIOB MPOSIBUT cebst
TaKk, 4YTO Mbl OyZeM HMMeETb 75 MPOLIEHTOB PacTEHMI C JIWJIOBO-KPaCHBIMU
LUBETKaMU, a 25, 4eTBepTh, C OeJbIMU. B MOJTHOM COOTBETCTBUM C (HOPMY-
JIO BTOpOro 3akoHa: 3A : la.

He 3a0ynpTe TONBKO, YTO 3TO OTHOIIIEHHWE BeposiTHOCTe. OHO O3HayaeT
JIULIb COOTHOIIEHHWE INIAHCOB: TPU IlIAHCA U3 YETBIpEX, YTO B HallleM CIy-
yae LIBETKW OYIyT JIMIOBO-KPACHBIMHU, U JIMIIb OAUH M3 YETHIPEX, YTO OHU
OymyTt GenbiMu. Benpb coueTaHue rameT ompeaesisier ciydail. HyxxHo mpous-
BECTM MHOTO CKPEIIMBAHUMA, YTOOBI PE3yNbTaThl MX MPUOIU3IINCH K 3M-
MUPpUYECKU HaiineHHOMY MeHIeneM COOTHOIIEHUIO.

Teoperuueckue pacueTsl MOATBEpPXKAalT ero. Ho juiib craTucTHdecKue
3aKOHbI OMPENENSIOT CTEleHb HETOYHOCTH, CTEIIEHb HECOOTBETCTBUSI 3TOM
bopMysie MpakTU4YeCKU TMOJyYEHHBIX Pe3Y/IETaTOB.

Bo Bcex mpolieccax, KOTOPbIMU YIIPABJISIIOT CTaTUCTUYECKHE 3aKOHBI,
EMCTBYEeT O4YeHb IpOCTOe IpaBuio. I[IpaBuio KOpHS KBagpaTHOIO M3 n;
n — 3TO YHCJIO pacTeHWi, YJYacCTBYIOIIMX B OIBITE, a KOpEeHb KBaapaT-
HBI M3 N — YHUCJIO OTKJIIOHEHUN OT TEOPETUYECKH OXHIAeMOIO pe3yJib-
Tata. 3HAYUT, YeM OOJbllie pPaCTEHUN B OIIbITE, YeM OOJbllle YMCIO n,
TeM MEHbIIlE CTeIIeHb HETOYHOCTH, TeM MEHbIIE OTKJIOHEHUI OT OXMIa-
€MOro HaMM COOTHOILECHUS.

JomycTUM, B HallleM OIIbITe ydacTBoBajio 16 pactenuii. KopeHb KBaj-
pPaTHBIA M3 ILIECTHAAUATM PaBEH YeThbIpeM. 3HA4YMT, B YEThIpeX CIydasix
Y3 IIEeCTHAILaTH MMOJydYeHHble HaMU TUOPUABI HEe OYAYT COOTBETCTBOBATH
npaBwiy 3A : la. CteneHb HETOUHOCTH B JAaHHOM CJiydae paBHa 25 mpo-
ueHTaM. Eciau xe B ombite O6bU10 100 pacTeHuit, TO MBI HailleM OTKJIO-
HeHnue, paBHoe 10 mpoiieHTaM. A npu n, pasHoM 10 000, — Bcero nuIlb
OIHOMY IIPOLIEHTY. B 3TOM ciyyae TEOpEeTUYECKHU OXMIAEMOE COOTHOIIIEe-
HUE OOpEeTeT NeUCTBUTENbHYIO pealbHOCTh. OTKIOHEHUSI OYOYT OUYEHb
He3HAYMTEIbHbIE.
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3aKkoHBI, OTKpBIThIe MeHIeNeM, C OOMHAKOBOW CHJIOU YNpAaBISIOT
HACJIEACTBEHHOCTBIO U PACTEHMI U XUBOTHBIX. [103TOMY € MOJTHBIM Mpa-
BOM MBI MOXEM MpPaBWJIO paclIeIUIEHUs] MPWIOXMTbh U K CIydyalro, pa3od-
paHHOMY HaMM BblillI€. Peyb MIOET O Kapux U roayObIX Iiasax.

Kaxkue rmaza OymyT y BHYKOB Kaperjia3oro JedylIKWM M Toxydoriasoi Oa-
oyiku?

OuyeBUAHO, 1IBET IIa3 BHYKOB MOXHO OINPEIEIWTb U3 U3BECTHOU YXe
HaM ¢dopmynsl paciieruieHus. He 3a0biBaiiTe TONMBKO, YTO OHA ITOKA3bIBAET
JIMIIb CTEIIEHb BEPOSATHOCTU. M1 MOXET CIyYUThCSl, YTO CHayajla pOMASITCH
cpa3y OBa ToJyOOrJIa3bkIX BHYKa, a IMOTOM IIECTh Kaperjasbix. nu Haob6o-
pot. JIubo obramaTeny roxyobIx M KapMX IJIa3 MOSIBSITCS Ha CBET B JIIOOOM
JIPYTOM COYeTaHMU. TOJBKO MpaBWIO KOPHS KBAJApaTHOTO M3 n TMOACKA3bI-
BaeT HaM HOPMY OTKJIOHEHMsSI OT TEOPETUYECKU OXMOAEMOTO Ppe3ynbTara.

OmHako BeposiTHEE BCEro, YTO TPU YETBEPTU BHYKOB IOJy4YaT B Jap K
IIepBOMY OHIO CBOEro POXIEHMs Kapue Ila3a, a YeTBEPTb — TOJyObIe.

M BoT Ha 4yTO OOpaTUTE BHHUMAaHME: OT TOJIyOOINIa3bIX POOUTENENH HU-
KOrma He MOTIYT pOIMThCSl Kaperiasble getu! He MoryT, moTtomMy 4To y ro-
JIyborna3bIX JIOAei HET 3aIaTKOB KapHx Ija3. A BOT Kaperiasble JIIoOu MO-
I'yT pacCYMTBHIBaTh Ha royborsnasbix geteil. Ho Tonbko B TOM ciiydae, ecinu
B MX pomy (M CO CTOpOHBI MaTe€pu, U CO CTOPOHBI OTIA) ObUIM MPEIKU C
royObIMU TJIa3aMM.

Ee TpeTnii 3aK0H

o cux mop MbI TOBOPWJIM O TMpaBWiIax HacleZOBaHMS IBYX aJlIeo-
MOpP(}HBIX MPU3HAKOB, O TaK Ha3bIBA€MbIX MOHOTUOpUIAX, KOTOpHIE na-
IOT paclieIyieHHe B OTHOIIEHUU TPU K OTHOMY.

Ho reHeTuky 4acTo mpuXOOUTCS UMETh IO C OTHOBPEMEHHBIM Hacie-
JIOBAHMEM [BYX, TpeX M Topa3no OOJbIIEro 4yucia rap reHoB. To ecThb ¢
JUTUOPUIHBIM, TPUTUOPUIHBIM U TaK majiee cKpeuryrBaHueM. C mu- U TpU-
rHOpUIaMU SKCIIEPUMEHTUPOBAT U MeHIeb.

Tpetuit 3akoH MeHmensT Kak pa3 U TOBOPUT O pacmlpenesieHUd TeHOB
IIpY MOJIU-, TO €CTb MHOTOTMOpHUIHOM, CKpeluuBaHuM. Kaxnas mapa amie-
JIoMOpGhHBIX TE€HOB, YTBEPXKIAET OH, HACIEMyeTCs HE3aBUCUMO OT [pYrou
napel. VIHBIMM C/IOBaMH, 3[€Ch IEHCTBYIOT ABa IEPBBIX yXX€ 3HAKOMBIX
HaM 3akoHa. Ho 4uciio oXumaeMbIX KOMOWHAIIUN XpOMOCOM TYT YXe
nHoe. He Tpu kK ogHOMy. A HeBSITh K TpeM, ellle pa3 K TpEM M K OOHO-
My. OTO NpU OUTHUOPUIHOM cKpelmBaHuMM. Wnmu: 27 K NeBSITU, OEBSTH,
IIEBSITU, TPEM, TPEM, TPEM M K OOHOMY — IIpU TpUTHOpumHoM. Boobiie
YHCJIO pa3HBIX THIIOB raMeT, OOpa3yIoIIUXCS Yy KaXIOro rudpumga BTOpO-
ro MOKOJIEHUS, JIETKO OMpeneauTh u3 dopMynsl 2", rIe n — 4YMCIO Te-
HOB, IO KOTOPBIM T€TePO3UTOTEH JAHHBIM OPTaHU3M.

Hns npuMepa pacCMOTpUM 0oJiee MPOCTOi CIrydaid.

Y MOpPCKHX CBHUHOK, BCEM XOPOUIO WU3BECTHBIX I'PBI3YHOB, YepHasi MacTb
JOMMHUpPYET Hall KOPUYHEBOM, a KOpOTKasi WepcTh Han IMMHHONH. O603Ha-
YUM TeH YepHOM OKpacKM OOJIbIION JaTUHCKON OykBoil «B», reH KopoT-
KOl 1epct — Goublnoil 6ykBoil «S». COOTBETCTBYIOUIMMU MAaJIbIMU OYK-
BaMM — WX PELIECCUBHbIE aJUIEIH.
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Tunbl 06pa3ylolUXcsl MPU TaKOM CKPELIMBAHMHU raMeT U 16 BapuaHTOB
BO3MOXHBIX HMX COYETAHUN IOIBITANTECh COCTABUTH CAMM. DTO HETPYIHO.

W3 16 BO3MOXHBIX BapUAHTOB B NEBSATU IIPUCYTCTBYIOT 00a JOMMHAHT-
HBIX ajUlejisd. 3HAYUT, BCE NEBATh BapHMaHTOB OYAyT MMETb OMMHAKOBYIO
BHEIIHOCTb. B Tpex ectb «B», HO HeT «S». B mpyrux Tpex, Ha060poOT, HET
«B», HO ecTh «S». 1 B omHOM KBampaTe HeT HUM «B», HU «S», a julb pe-
LIECCUBHBIE WX auteau: «b» U «s». IIpocToif moacyeT MpUBOOUT HAC K CO-
OoTHoueHuto: 9:3:3: 1.

NckimoyeHus JMilb NOATBEP2KAAIOT IIPpaBIIA

HWHorma OOMHMHUpOBaHME OBIBa€T HEMOJIHBIM. [leficTBUTEILHO, HEKOTO-
pble TeHbl BeoyT cebsi Tak, OyATO MepBBIA 3aKOH s HUX HE 3aKOH.
B sTOM ciyyae reTepo3uroTHbie O0JagaTeu TeHOB-ayTCalaepOB ITOIY4aloT
M0 HaCJEACTBY IMPOMEXYTOUHBIE CBOMCTBAa. TakK INpU CKpeIlIMBaHUU HEKO-
TOPBIX PAaCTEHUM C KpaCHbBIMU M OENbIMM LBETKAMM I'MOpUMIBI MEPBOro MO-
KOJIEHUS ObIBAalOT C PO3OBBIMHU LIBETKAMMU.

Wnn romyOble aHOmary3ckve Kypbl. Korma CKpeluBaloT 4epHBIX Kyp C
OenbIMM KypaMHy aHOATy3CKOM ITOPOIbI, BCE I'MOPHMABI IMEPBOrO MOKOJEHMS
POXIAIOTCS TOJIYOBIMU. DTOT OYeHb KPACHUBBIM TOH MX IEpbs IPHUOOPETAIOT
OT CMEUICHUS] METbYaMIINX YEPHBIX U OEeIbIX KParuHOK.

Ho romyObix Kyp Henb3s pa3BOAUTb B uucTOTe. OHM TIpPENCTaBIISIIOT
CcO0O TeTepo3UroToB OO M YEpHOH OKpacKM U II03TOMY IIpU CKpe-
IIMBaHUM JAPYT C OPYroM HaloT paciueruieHue 1:2: 1.

3mech MepBOi U TpeThel 1U(pEe COOTBETCTBYIOT CXOOHBIE IO OKpacke
C POIUWTENSIMM TOMO3UTOTHBIE YEpHBIE U OeJible MOTOMKU. A CpenHeit
IIBOWiKE — TroJyOble IeTepPO3UTOTHI.

®opmyna OOWH K IBYM M K OTHOMY TUIIMYHA IS BCEX CJIydaeB IpO-
MEXYTOYHOI'O HAacJeoOBaHUS.

I'eHeTUKaMM M3yYeHO YK€ HEMajo TUIIOB Pa3IMUHBIX OTKJIOHEHUMH
OT HOPMAaJIbHOIO pacllernjieHus. Bce OHU MPOMCXONSIT OT Pa3jIMYHOro
pola B3aMMOOEUCTBUI MeXIy reHamMu. Bemnb MHOruve reHnl IO-pa3HOMY
MPOSIBJISIIOT ce0s B 3aBUCUMOCTHM OT IPUCYTCTBUSI B T€HOTUIIE APYTUX
reHoB. M, KaKk BCSIKO€ HCKIIOYEHHE U3 MpaBUJI, 3TU OTKIOHEHUS TOJb-
KO TOATBEPXIAlOT oOlIrMe 3aKOHBl MEHIEIU3Ma.

Hanpumep, HepeaAKO BO BTOPOM MOKOJI€HMM HaOMIOAAIOT TaKOU He-
OOBIYHBIM TUN pacllernaeHUs: OeBITh K ceMH. ONBITHBIN TeHETHK,
BCTPETUBIIUCH C MOAOOHBIM COOTHOIIEHHWEM ITPU3HAKOB, CpPa3y pEIIUT,
YTO MMEET OeJI0 C KOMILJIEMEHTAapHBIMM T€HaMU — TreHaMU, KOTOpbIE
MIPOSIBISIIOT cebs B (PeHOTUIIE TOJBKO B KOMILIEKCE APYr C IOPYIOM.
Kaxnpiii ¥3 HUX B OTIOEJNBHOCTHA OECCUJIEH YTO-HUOYIb «PELIUTH».

I[Ipumep — OenoOUBETHBINM OYIIUMCTBHIN ropoiiek. Ilpu ckpelmyrBaHUU
IBYX PAa3HBIX €ro COPTOB B IOTOMCTBE BIDPYT MOSBJIAIOTCS KpacHBIE
BEeTKH!

Kazanoch ObI, YTO 3TOT HEOXMUAAHHBIN «IMaccax» MPOTUBOPEUYUT BCEM
OCHOBaM MeHIenn3Ma. Benb KpacHble IBETKHM Y OYIIMCTOrO IOpOIIKa 0-
MUHUMPYIOT Han OenbIMU. A MEHIEJM3M YTBEPXIAET, YTO IOMMWHAHTHBIE
MPU3HAKK HE MOTYT OBITh IMOJIYYEHBI OT pOAUTEJel, 001amaroluX JHUIIb
WX PELECCUBHBIMMU AJLICIISIMU.
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Ho 6onee BHHMaTeNbHOE MCCENOBaHME IMOKA3aJI0, YTO HUKAKOIO Hapy-
LUIEHWsI TMpaBWJI MeHIeauM3Ma 3nech HeT. I[IpocTo LBETKM IyLIMCTOrO Tro-
pOLLIKA OKpAIIMBAIOTCSI B KPACHBIM 1IBET TOJIBKO TOTAA, KOrJa B T€HOTUIIE
pacTeHMs1 BCTPEYalOTCsl IBa KOMIUIEMEHTapHBIX TeHa, OTBETCTBEHHBIX 32
KpacHbIii 1BeT. O603HaYMM MX: OMMH — OykBOM «C», mpyroi — OyKBOM
«E». TonpKO pacTeHME C HACJIEACTBEHHOU KOHCTUTYLIMEM, B KOTOPOU Mpu-
cyTcTBYeT XOTsA O6bI omuH reH «C» U omuH «E», pa3oBbeT Ha CBOMX CTeOJIsIX
KpaCHBIE ITBETKU.

JBa GeIOoLBETHBIX COpPTa MYIIWCTOTO TOpPOIIKA, MOCTYXWBLIME MOMIEJIBIO
IIJIS1 HAaIllero CKpeIyMBaHUs, 00JIaJaayd COOTBETCTBEHHO TaKMM HAaOOpOM re-
HOB: 1Ba «C», OBa «e» U OBa «C», nBa «E».

Tumnsl coyeTaHuii TEHOB B MEPBOM M BTOPOM MOKOJEHUSX WUIIOCTPU-
pyer Hamia cxema. I'ednl «C» u «E», XOTd U OTOMHUHAHTHBIE, HO IMOOMU-
HOYKE OHM HE€ OKa3bIBaJIM HUKAKOro AeWCTBHs. [103TOMYy LIBETKM Yy KaX-
JIOTO POIUTENbCKOTrO pacTeHust Obuiu Oenble. Ho B reHorune rubpuaoB
IIEpBOr0 MOKOJIEHUS 00a KOMIUIEMEHTAPHBIX IeHa BCTPETWIMCh U B COIO-
3¢ OpYr ¢ OpyroMm IposiBWiIM cebs. 1IBeTKu y rubGpuioB MOJIYYMUIMCH
KpacHBbIE.

Bo BTOpOM mMOKOJEHUM IEBATH TMOPUAOB 001aNaloT TOXE 0OOUMMU HO-
MMHAHTHBIMU TeHaMHU, W IIO3TOMY IIBETKM Y HMX KpacHble. JIpyrue ceMpb
M3 LIECTHAOIIATH BO3MOXHBIX BapUMAHTOB JIMILEHBl OMHOIO M3 JOMUHAHT-
HBIX ajuieneil. Y Hux HeT au6o reHa «C», nmubo reHa «E». IToatomy
LBETKU Y HUX Oejple. BOT OTYero M MOJNyYMIIOCh CTPAaHHOE COOTHOIIE-
HHUE: NEeBSITh K CEMM.

I'eHBI-Cynpeccophl, KOIraa MPUCYTCTBYIOT B T€HOTMIIE, TOXE Hapylla-
IOT YCTaHOBJIEHHOE BTOPHIM 3aKOHOM MEHAEIM3Ma HOPMaJIbHOE pac-
werueHue. OHM He HAIOT HEKOTOPbIM JOMMHAHTHBIM Ie€HaM IIPOSIBUTH
cBoe nericTBue. Hapymurenu mopsiaka, CyIIpeccopbl CaMy TEM HE MEHeEe
HacJedyIOTCS 0 BCEM MpaBWJIaM MEHIeNIu3Ma, KaK OObIYHBIE I'€HBI.

CkaxeM, TOMUHAHTHBIA I'€H «A» BBI3BIBAaET y PaCTEHUsS KPACHYIO OK-
pacKy LIBETKOB, a €ro pelieCCUBHBIN ajUieb «a» — Oemyro. Ho eciau npu
OIUIONOTBOPEHUHM B 3UTOTY IOMAamaeT reH-cymnpeccop «H», To BbIpociiee
U3 Hee pacTeHHue ¢ reHoTurioM «HA» Toxe OyneT MMeTb Oefble LIBETKH.

OtHotrenue 13 : 3 TUNWYHO IJISI BAPUMAHTOB, B KOTOPBIX IPUHUMAIOT
y4acTHE CYTIPECCOPHI.

HNHTepecHbIl 00pa3ell COBMECTHOIO NEHCTBUS TE€HOB IIPENCTaBISIET
JAaBHO YXe€ OTKpPBITOE IPaBUJIO HACJeNOBaHMSI IpeOHS y IETyXoB. Y pas-
HBIX TOpPOHA Kyp €CTh 4eThipe (POpMBI rpeOHs: MPOCTOM, TOPOXOBUIHBIN,
OPEXOBUIOHBIM M PO30OBUIHBINM. B 00pa3oBaHMM KaXXHOrO U3 HUX NPUHU-
MaloT y4JacTUe OB€ Haphbl F€HOB.

IIpocToii rpebeHp pa3BUBaeTCs, KOrIa B 3UTOTE BCTpPEYalOTCs 06e Ma-
PbI PELIECCUBHBIX aJUIENICH: «ITpp».

OgvH DTOMMHAHTHBIM reH (Ha3oBeM ero reHoM «P») mpuBoguT K 006-
pPa30BaHUIO TOPOXOBUIHOIO rpeGHsA. JIpyroit HOMUHAHTHBIM ajUiesb (TeH
«R») — po3oBumgHOro rpedHsi. A oba BMECTE OHM BBICTYIIAIOT COBCEM B
HOBOM KauyeCTBE: B POJIM CO3UIaTeNiell OpEXOBUIHOTO IPEOHS.

Ecte ¥ nmpyrue TUIBI TeHHBIX B3aumoneictBuii. Hanpumep, sddext
3MuUCTa3a, KOrja OOWH JOMWHAHTHBIN TeH IMOAABISIET MPOSBIEHUE APYTO-
ro JOMMHaHTHoOro reHa. Mnu sddekt nmoiuMepHBIX, TO €CTh MHOXECT-
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BEHHBIX, T€eHOB. B 3TOM cjyyae HECKOJIbKO pa3HbIX I'€HOB BBI3LIBAIOT
pasBUTHE OMHOTro Ipu3Haka. JIubo, HaobopoT, mieirorponus. Ilpu Heit
OIVH TeH OKa3blBaeT BIMUSHHE Ha Pa3BUTUE Pa3HbBIX MMPU3HAKOB.

Bce 3T BecpMa Hepeakue YKIOHEHHUS OT KJIaCCMYECKOH HOPMBI Ipo-
HCXOIAT OTTOrO, YTO B3aMMOAECHCTBHE MEXIY FeHaMU PEeryJIsIpHO IIpOSIB-
JIAeTCS B HACJIEACTBEHHOCTH. BIMsSHME KaXXOOro reHa BCerma 3aBHCUT OT
€ro, TaK CKa3aTh, OKPYXEHHS: OT APYrMX IeHOB reHorumna. Ho 4roGul He
YCJIOXHSITh YpE3MEPHO Hally TeMy, He OyIeM roBOPUTb O BCEX THUIIaX Ta-
KOTO B3auUMOJICMCTBUS.

PacckaxxeM TOJBKO O MHOXECTBEHHBIX, WJIM IMOJMMEPHBIX, IeHaX U
MHOXECTBEHHBIX ajUle/isix. HecMOTpsi Ha CXONCTBO B Ha3BaHUAX, 3TH JBa
THIIA TEHHBIX acColMallMii COBCEM HE OAMHAaKOBH. B mepBoM ciydae
HECKOJIbKO Pa3HBbIX T'€HOB OIIPEAeNSIOT pa3BUTHE OMHOTO KaKOro-HUOYIb
npusHaka. OOBIYHO MpH3HaKa He KayeCTBEHHOIo, a KOJHUYECTBEHHOTO.
Takoro, Hampumep, Kak pOCT, BeC M B0oOOIe pa3Mephl XMBOTHOTO U
pacTeHus, UX IUIONOBUTOCTb WM PAaHHECIIENOCTb.

MHoOXeCTBEHHBIE XXe ajUuleii 00ecIeyrBaloT MpPOSIBIEHUE Pa3HBIX, XO-
TS U OMHOTHUITHBIX, Npu3HakoB. Hampumep, HacienqoBaHue rpynn KpOBU
y 4ejioBeKa 3aBHCUT OT HECKOJIbKMX aJUIEJIbHBIX T€HOB.

BceMm anmnensaMm omHOI cepuu OTBEIEH B XpOMOCOME OOLIUN IS HUX
BCEX y4yacTOK — Jiokyc. Ho ecim OH 3aHAT OZHUM ajieneM, APYroMy
yXe TyT HeT Mecra. [1o3ToMy, XOTS MHOXECTBEHHBIX ajUleieli MU MHOTO,
B KaXIOM XpOMOCOME pacriojiaraeTcsi BCEraa TOJBKO ONMH M3 HUX.

HNHoe nmeno — MHOXeCTBeHHbIe TeHbl. OHM COCTaBJISIIOT pasHbIE Mapbl
ajiesielf, 3aHUMAIOT pa3Hble JIOKYChl M 4YacTO B PAa3HBIX XPOMOCOMAX.
ITosToMy, KOorma MBI MMeEeM MO0 C MHOXECTBEHHBIMM aJUIesIMM, pac-
LIeTJieHHe BO BTOPOM IMOKOJEHUM IIPOMCXOOUT IO IpaBWJiaM MOHOTMO-
PUIHOTO CKpEIIMBaHUS, B OTHOLIEHUHU 3 : 1.

IIpy MHOXeCTBEHHBIX TeHaxX pacllelUieHWe MAET MO MOJIUTUOPUAHON
cxeme. OmHaKo y HUX CBOsI (OpMyna COOTHOLUEHUM sl TMOPUOOB BTO-
poro mokojeHus. IIATHaguaTh K OMHOMY, KOTJa IOJMMEPHBIX T€HOB
IBa. M mectpaecsaT Tpu K OIHOMY, KOTIa TPU IMOJUMEPHBIX TeHa MpU-
HUMaAIOT yJyacTHe B pa3BUTUM OJHOrO IpU3HAaKa.

Korma moimMepHBIX T'€HOB 4YeThIpe, paclleryleHue MOWIAEeT yXe IO
TeTparuOpuUIHOM cxeMe. B 3TOM ciydyae y KaXxgoro rubpuna mepBoro mo-
KOJIeHUa cornacHo ¢opmyine 2" GygeT yxe He BOCEMb, a IECTHAIUATh
pPa3sHBIX TUIIOB rameT. A paclleIUIeHME BO BTOPOM MOKOJEHMM HacT CO-
oTHoueHue 1 : 256!

Botr moyemy Ipu HacjieqOBaHUM KOJIMYECTBEHHBIX IPU3HAKOB BCE
IIOTOMCTBO YacTO ObIBaeT BHEIIHE OOHOTUITHBIM. Benb MHOrMe KOJIH-
YEeCTBEHHBIE IIPM3HAKM 3aBUCAT JaXe He OT TpeX M He OT 4YeThIpeX
IMOJIUMEPHBIX T€HOB, a HepedKo OT OecATH U OOJBIIero WX 4Yucia.
A Korga MoJMMEpHBIX F€HOB AECSTh, YMCJIO UX OMHOTHUIIHBIX IIO BHEI-
HOCTM KOMOUMHauui npubiauxaercs K 60 Teicauam! DTO 3HAYMUT, YTO
yKJIOHSIOIIMECST GOPMEI IPaKTUYECKH IMOYTH He OYyAyT BCTpEYaTrhCs B
MMOTOMCTBE.

IToaToMy BHayalle Ka3ajJloCh, OyNTO HAaciaedOBaHUE KOJIMYECTBEHHBIX
IPU3HAKOB IOOYMHEHO KAaKMM-TO WHBIM MpaBWJiaM, 4eM T€, KOTOpbIE
oTkpbUI Menaens. YTo 3TO He Tak, BHepBble mokasail B 1910 romy rene-
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K HunbccoH-Die. Temeps HM Yy KOIO yXe HET COMHEHMM, YTO KOJIude-
CTBEHHBIE TIPU3HAKM TaK Xe€, KaK M IPU3HAKH KayeCTBEHHBIE, CIEeOYIOT
BCEM 3aKOHAM MEH[e/IM3Ma.

OtkpeiTie Moprasa

CornacHo TpeTbeMy 3aKOHY MeHOens, WM IpaBWIy HE3aBUCHUMOTO
pacrpeneneHus], TeHbl, TpUHAMIeXallie K pa3HbBIM I1apaM ajuiesieif, To
€CTb OINpEIEJISIONIME pasHble NMPU3HAKK, HACIEIYIOTCS HEe3aBUCUMO ApPYT OT
Ipyra. 3HayuT, IPY OIUIONOTBOPEHUM BO3MOXHBI CaMble pasHOOOpasHbIE
MX KOMOMHALMM M COYETAHUST OPYT C IPYroM. DTO €CU pa3sHOoaJUIe/IbHBIE
reHbl PacIlOJIOXEHBI B Pa3HBIX HETOMOJIOTMYHBIX XPOMOCOMaX, KOTODBIE
MpU JeJIEHUWM KJIETKM PACXOMSITCS 10 raMmeraM, oOpasys camble pa3HOOO-
pa3Hble KOMOMHALIVH.

MBI, cliefoBaTesIbHO, JOITyCKaeM, YTO Kaxnas Tapa ajulefieil HaclemyeT-
Csl HE3aBUCHMMO OT BCSIKOM APYroil aJleIbHOUM IMapbl UMEHHO MOTOMY, YTO
PACITIOJIOXXEHBI OHM B Pa3HBIX XPOMOCOMax. DTO MOIYIIEHHEe OCHOBAaHO Ha
SMIMPHUYECKM HaiioeHHON MeHmeaeM 3aKOHOMEPHOCTH M HaOMIONEeHUsIX 3a
MOBeIcHUEM XpOMOCOM B Melio3e.

IIpuHuMast ero, Mbl TOJDKHBI ObUTA OBI, €CTECTBEHHO, CHOENaTh U BTOPOE
BBITEKAIOIIEE M3 HEro momylneHue. YMUCIo TeHOB MJOJDKHO COOTBETCTBOBATH
YUCIY XpOMOCOM. TONBKO B 3TOM CiIydae pa3Hbie ajUlebHbIE Mapbl CMOTYT
CBOOOIHO KOMOMHMPOBAThLCSI, BECTU Ce0s1 HE3aBUCHUMO IPYT OT IpyTa.

OnHako IIpOCThie HAOMIOMEHMWs MPOTUBOpEYaAT 3TOMY IIOCIEITHOMY BHI-
Bomy. YMcJio XpOMOCOM Yy pa3HBIX XWBOTHBIX U PACTeHHI, B 001lleM, HeBe-
JINKO, a YMCJIO TeHOB orpoMHo. Ha KaXmyio XpoMOCOMY IIPHUXOISITCSI COT-
HU U TBICSTYM TEHOB.
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3Ha4YUT, COTHU UM TBHICSTYU T€HOB, PACITOJIOXEHHBIX B OIHOM XPOMOCOME,
JIOJDKHBI TTepelaBaThCsl MIOTOMKAM BCE BMECTE, €IMHBIM KOMILUIEKCOM. 3Ha-
YUT, TakXe, MOMHUMO HE3aBHMCHMOTO pacIpeleieHUs] aJUIebHBIX Map IO
raMeraM, IIOJDKHA MMETh MECTO M 3aBMCHMasl, KOMIUIEKCHAs MX Ilepeaaya.

IlepBoe — He3aBUCHMMOE — paclipee/ieHre HaOII0maeTcss B TOM Ciydae,
KOTZa pa3Hble Maphbl ajUlejiell paclionaralorcsi B pa3sHbIX XpoMocomax. BTo-
poe — 3aBHCHMasi, WIM KOMIUIEKCHas, mepenada MODKHA IPOUCXOIUTH,
€CIM BCe HHTEPECYIOIIME HAac TeHBI JOKAJIM30BAHBEI B OMHOM XpOMOCOME.

M Ttakas 3aBucHMasl Iepegadya pPasHOPOIHBIX TPU3HAKOB, WM, KakK
TOBOPSIT T€HETUKH, CIEIUICHUE T€HOB, NEUCTBUTEILHO OBUIA OTKPHITA B
1906 romy Batconom u IlenHeTroM. B ompITax ¢ IYIIMCTBIM TOPOIIKOM
OHM, K YIMBJIEHUIO CBOEMY, OOHApYXWIM, YTO OUTMOPUIHOE paclIerUie-
HUE HEKOTOPBIX NPU3HAKOB UIET HE IO MpaBwWwiaM MeHaeausma. He Obl-
JIO HE3aBHCHUMOTO paclpelnesieHUsl: HEKOTOphle TeHBI IepedaBajiCh IO-
napHo. batcoH u IleHHeT He cMOIMU OOBSICHUTHL OTKPHITOE UMM OTKJIO-
HEHHE OT HE3aBHCHMOIO MEHIEJIEBCKOTO pacCIISIUIEHUsI. DTOT CTPaHHBIN
3¢ddeKT NpaBWILHO HMCTOJIKOBAIM aMEpUKaHCKMWE TeHeTMKH MopraH u
ero corpynHuku bpumxec u CrepTeBaHT.

MopradH U ero COTPYOIHUKHU HCCJIENOBAIM MAaICHBKYIO, Pa3MEPOM B
HECKOJIBKO MIWUIMMETPOB, IUIOAOBYI0O MYIIKY Apo3odmwry. Yxe B 1901 ro-
Iy OHM Hay4YWIUCh Pa3BOOUTH ee B JabopaTopuu. JIydlllero momgoIbITHOTO
SKMBOTHOTO JUISI TEHETHMYECKMX MCCIENOBaHUI HeNb3sl ObUIO M XKEJaTh.

Myiiika 3Ta HENPUXOTJIMBA, OYeHb IUIOAOBUTA: OJHA CaMKa JaeT Hec-
KOJIBKO COT€H NOTOMKOB. OQueHb CKOpOCIIeNia: Ccpa3y Xe, BB U3 060-
JIOYeK KYKOJIKU, CImOocoOHa pa3MHOXaThcs. Pa3BuBaeTcsa npo3oduia
Ype3BbIYaiHO OBICTPO: 3a 14 mHel M3 siilla BBIpACcTAlOT JIMYMHKA, KYKOJ-
Ka ¥ B3pocyiasg Myxa. 3HayMT, OIHO
IIOKOJIEHHE OT OPYIroro y Ipo30(uIbl
OTIEJISIIOT BCEro OBe HEeMeM.

KpoMe TOro, ecim Myx YCHIIUTH
3¢UpOM, MX MOXHO pa3dMupaTh KakK ce-
MEHa, TepeKJiafbiBas M TepeBOpauMBast
KMCTOYKOM M paccMaTpuBasi B JIyTly.

PackpbITh IIPUYMUHBI CLETUIEHUS Te-
HOB MopraHy IOMOIJIO CKpeIlUuBaHUE
JIPO30(UIL.

YepHast, ¢ HEIOPa3BUTBIMM KPbLIbsI-
MU Myxa B COI03€ C CEpoM MyXOH ¢
HOPMAaJIbHBIMU KDPBUIbSIMA IIPOU3BeJia
Ha CBET CEphIX UIMHHOKPBHUIBIX TOTOM-
KOB. 3HA4yuT, IJIMHHOKPBUIOCTH U Ce-
PBIM 1IBET TOMUHUPYIOT Hal HEOOpa3BU-
THIMU KDBUIBSIMU M YEPHON OKpacKOM.

Iloka BCe COOTBETCTBYET II€EPBOMY
3aKOHy MeHunes.

Ho xorma rerepo3uroTHoro camiia
CKPECTUJIM C YEPHONH KOPOTKOKPBUIOH 9;4\
caMKoM, obiamalolleii pelieCCUBHBIMU
MIpU3HAKaMU, OXMIAeMOIo IJIs IUruo- ~,@

W\
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PUIHOTO CKpeIMBaHMS pacllieIUIeHUs He BBIIUIO. BMmecTo 4eThipex Tu-
TIOB pa3HbIX COYETAHMI NBYX IMPU3HAKOB IMOJYYMJIM TOJLKO ABa: YEPHBIX
MyX C 3a4aTOYHBLIMU KPBUIBSIMU M CEPHIX C HOPMAaJbHBIMU KPBUIbSIMU.
To ecTh MyX, BO BCEM IMOIOOHBIX POOUTEIISIM.

Bneuarnenue Takoe, OyaTO YEpHBIA LIBET WM HEMOPA3BUTHIE KPBLIbS
HaclenoyloTcs KaK OOWH HepasdelMMBbIA MpU3HaK. Tak Xe MPOYHO Clien-
JIEHBI IPYT C IPYTOM TeHBbI Ceporo liBeTa U HOPMAJbHBIX KPBLUILEB.

MoxeT OBITh, Kaxmas Ilapa ClLIeIUIEHHBIX IPU3HAKOB OIIpEaesseTcCs
ogHuM reHoM? Torma Bce MOHSITHO.

Ho skcmepuMeHTaTOpaM C CaMOro Haydaja CTaIO SICHO, YTO 3TO HeE
Tak. Benb B MX MHOTOYMCJIEHHON KOJUIEKUMM PAa3HOTHUITHBIX HApPO30dui
ObUIM MyX{ U C UHBIM COYETAaHMEM CIIADEHHBIX NMPU3HAKOB.

Hanpumep, Myxu ceporo LiBeTa C 3a4aTOYHBIMU KPBUIBSIMU W UYEpHBIE
JIMHHOKPBLIBIE.

3HAYUT, B OPYIMX MYIIMHBIX CEMbSX M TIeHEaJOTMYECKMX JIMHUIX
MpU3HAKU OOBEIVHSIIOTCS COBCEM B MHOM ITOCIENOBATEIbHOCTU. 3HAYMT,
OHM BCE-TaKM MOIYT I0-pa3HOMY KOMOWHHPOBAThCS. 3HAYUT, KaXKIOMY
U3 HUX COOTBETCTBYET CBOM IEH.

B Ttex cnyyasx, Korma reHbl HacjemylTCs Hepas3aeluMoO, OHM, CJelOo-
BaTeJIbHO, JIOKAIM30BaHBl B OJHOW XPOMOCOME M BMECTE C HEW IIepexo-
ST €IUHBIM OJIOKOM U3 IOKOJIEHUSI B ITOKOJIEHUE.

Hy a xak oOBSICHUTH TOrZa MX MEXaHWU3M IepeKOMOMHAIIMU U COEOH-
HEHHs OpYyT C OPYTOM B MHBIE HepasaeJluMble KOMILIEKCHI?

Pemute 3Ty 3aragky MnoMorja IpenaoxXeHHass MopraHoM Teopus
KPOCCUHIOBEPA, WU NEePEKPeCcTKa XPOMOCOM.

Ho cHauana ere HECKOJIBKO CJIOB O CIEIUIEHUM IeHOB. MTak, OTKpbI-
TeIii MeHaeneM 3aKOH HE3aBHCHMOIO paclipelefieHHs] TeHOB NOeiCTBYeT
TOTAa, KOrJa TreHBl paclloioOXXKEHBI B pa3HBIX XpoMocoMax. W 3akoH
MopraHa, TO €CTb 3aKOH CIEIUIEHUs], — KOrma JiexkaT OHU B OJHOMN Xpo-
MocoMe. ObOa 3TU 3aKOHA JIMIITHUI pa3 JOKa3bIBalOT, YTO UMEHHO B XpO-
MOCOMaX pacIiojiaraloTCs reHbl. A He B KaKMX-HUOYOb WHBIX KJIETOYHBIX
CTPYKTYpax.

Y npo3odwisl U3y4eHO yxXe Oojiee cTa reHOB. Bce mX, B 3aBUCUMOCTH
OT TOro, Kak OHU CLEIUISIIOTCS APYT C IPYTOM, MOXHO pa30OUThb Ha YEThI-
pe IpyIbl — MMEHHO CTOJIbKO M XpOMOCOM B raMetax apo3odui! 3Ha-
YUT, KaXaasi rpyIra COOTBETCTBYET OOHOI U3 xpoMocoM. IlpaBma, ObiBa-
0T MepeKOMOMHALIMM U Cpeayd HUX, HO TOJBKO IOCJ€ KpOCCHUHIOBEpa, O
KOTOPOM Ceiyac U MOHIET peyb.

Kpoccunrosep

HccnenosaTenu YCTAaHOBWJIM, HE TOJIBKO KaKWe€ TI€Hbl K KaKou I'pyIine
IIpUHaJIe>Xar. OHU oYeHb TOHKMMM U OCTPOYMHBIMH METOOAMH BBISICHWIN
MECTO KaXIoro resa B XpoMOCOM€ M HMX IIOCJICOOBATEJIBbHOCTH OPYT 3a OPY-
T'OM.

HOI)}IJIOK pacCIioyIoOXKEHUsA YOajJoChb YCTAHOBHUTH IIO CHIIE CLEIIEHUA
MEXIYy HHMH. MopraH BIIOJTHE €CTECTBEHHO PEIINWJI, YTO TI'€HBI, Onu3Kue
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coceny, CUEIUIeHbl cwibHee. M 4yeM Jajiblile OHM pACIIOJIOXEHBI OPYr OT
Ipyra B XpOMOCOME, TeM cjabee CBsSI3b MEXIYy HMMU M TeM dallle OHM
HACJIeIyIoTCsd He3aBUCUMO NpYT OT apyra. He Bce BMecTe, a MOpPO3Hb Iie-
peXonsiT B pa3Hble TaMeThl IpU aejeHuM KieTKu. C reHaMu, pacroJio-
XKEHHBIMU OY€Hb OJIU3KO, 3TO PEOKO OBIBaeT.

A oT4ero xe Bce-Taku ciaydaercsa? Kak reHnl M3 OTHOI XpOMOCOMEI Iie-
PEXOIAT B APYTYIO?

MopraH peuwi, 4To BO BpeMs Meiio3a, KOrma TOMOJOTMYHBIE XpPOMOCO-
MBI IIOMApHO COJIXDKAIOTCS OPYT C APYTOM, HEKOTOphlE M3 HMX B3aMMHO
OOMEHMBAIOTCS aHAJIOTMYHBIMU YJacTKaMU. DTO M Ha3bIBalOT KPOCCHUHI-
OBEPOM, TO €CTh IIEPEKPECTOM XPOMOCOM.

3HayuT, HapylleHWe CLUEIUIEHUS MEXIy T€HaMU OIHOH XPOMOCOMEI
MMPOMCXOIUT OTTOTO, YTO XpoMocoMa paspbiBaeTcsi. OOpBEIBOK €€ BMECTE C
OTOPBAaBILIMMUCS OT BCEH TPYIIbl T€HaMU IEPEXOIUT Ha COOTBETCTBYIOLIEE
MECTO B IPYTYIO TOMOJIOTMUYECKYI0 XPOMOCOMY. 3aMeHSIeT B HEM TaKOH ke
Y4acTOK C IeHaMM, KOTOPbIM BTOpasl XpOMOCOMa BO3HArpaxmaeT CBOIO ITO-
TEPIIEBIIYIO YObUIb CECTDY.

YeM masnpiie pacriojioXeHbl B XpOMOCOME T'€HBI IpYT OT Apyra, TeM Jier-
ye MM pas3NeJuThCcs BO BpeMsi KpoccuHroeepa. M ropasmo TpymHee 3TO
chenatb, Korma oHM Onuskue cocemu. [loatromy Mopran u pemwi, 4To
yacTOTa HapyIIeHUs CIEIUIEHUS MEXIy I'€HaMM MOXET CIYXXUTb MEpOi
pacCToOsTHUSI MEXOy HUMHU. YeM yallle BCTpedaloTCs HapylleHus, TeM 0O0jb-
1lIe PacCTOSTHUE.

CHayaja 3Ta OCTPOYMHasl THUIIOTe3a IT0Ka3aJlaCh Te€HETHKAaM CJIMIIKOM
dantactmyHoOi. Ho mo3mHee ee moaTBepOWIM MHOTME OecCIIOpHBbIE HabIIo-
JIEHUs U 3KCIIEpUMEHTHI. Ternepb HUKTO B HEl HE COMHEBAETCS.

IlepekpecT XpoMOCOM MOXET OBITb M OBOMHBIM M TpollHBIM. M maxke
OoJipliee YMCJIO XMa3M, TO €CTb y4acTKOB OOMeHa, BO3HMKAeT B Meio3e
MEXIY OBYMSI M3 YEThIpeX T'OMOJIOTMYECKMX TeTpal, Wiu XxpomaTun. briBa-
€T, YTO W TPH, a TO U BCE YeThIpE XPOMATHUObI IIPUHUMAIOT OTHOBPEMEH-
HOE y4acTHe B KPOCCUHTOBEpE.

Buosornyeckuit CMBICI KPOCCUHIOBEPA COBEPIIEHHO SICEH: OH IIPUM3BaH
MIPENOCTaBUTh B PACIIOPSDKEHUE SBOJIIOLMM MaKCUMAaJIbHOE YMCIIO pa3sHOM3-
MEHYUBBIX, Pa3sHOJMKMX BapUaHTOB, OOWIbHBIA MaTepual IS €CTECTBEH-
Horo otbopa.

I'eHoB HermomMepHO Oosbine, yemM xpomocoM. CienoBaTelbHO, COTHU M
IaXXe TBICSIYM TEeHOB, CLIEIUIEHHBIE BMECT€ B KaXIoil Xpomocome, 0Oe3
KPOCCHHIOBEpa HE IPUHMMAIX OBl yJ4acTus B IlepeKOMOWHALIMM IIpU3HA-
KOB B 3UIOTax HOBOIO ITOKOJIEHMS. DTO, OECCIIOPHO, CIIBHO OrPaHWYMIIO
OBl BO3MOXHOCTH PEKOMOMHAIIMOHHONM M3MEHYUBOCTU M BMECTE€ C TeM U
3BOJIIOIIMOHHBIE PECYPCHI.

Ho mpupona Hamwia BbIXOH, M300pETs MIEPEKPECT XPOMOCOM.
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MansyvK WM JeBouYKka?

IToutu Bce XUBBIE CYylIeCTBa pa3dejieHbl INPUPOAOM Ha ABa II0Ja:
MYXCKOH M XE€HCKUM.

Buonornyeckuit CMBICA TaKOTO pas3fejieHUs] BIIOJHE SICEH: CO31IaTh
10 BO3MOXHOCTHM 00Jblile pa3HbIX BapPUAHTOB IJisi €CTECTBEHHOIO OTOO-
pa. Korma XMBOTHOE WM pacTEeHHE Pa3MHOXAETCSl BEreTaTMBHO WM
[MapTeHOT€HETUYECKH, Oe3 OIIOJOTBOPEHUSI, BCE €ro MOTOMKHM oOJyaaa-
I0T ONMHAKOBOM HAaCJIEICTBEHHOCTBIO, BO BCEM CXOXENH C MaTepPUHCKOIA.
Ilpy TakOM pa3MHOXEHUM BCE OETH IONY4YaloT TOJbBKO MaTepUHCKHUE
XpOMOCOMBI M TeHbl. HuKakoil MX mepeKOMOMHAIlMM HE IPOMCXOIMT.
W nuimp MyTanMy BHOCSIT HEKOTOpPOE pasHOOOpa3ue B OMHOTUIIHBLIE DsI-
bl IOTOMKOB-OJIM3HEIIOB.

[ns 3BomoLnM, KoTopasi (OpMUpPYeT HOBBIE BUOLI M TUIIbI, Yepriasi Ma-
Tepyuall IJid BUIOOOpa3sOBaHUsI M3 apCEHAIOB M3MEHYMBOCTM, 3TOTO Majio.
Benp uem Oojblile pa3HOPOMHBIX OOpa3lloB B JKMBOM IIPUPONE, TEM IIMPE
MOJie ACSITEIbHOCTH Y €CTECTBEHHOI'O OTOOpa, TBODSILIETO HOBBIE BUIBI.

[TonoBoe pa3MHOXEHHE IPU3BAHO MOIMOMHUTH BeChMa CKyIHbIE 6e3 He-
rO pecypchbl BUOOOOpa3oBaHUS.

Ilocne meiio3a, MpenlIeCTBYIOLIE-
ro IOJIOBOMY Da3MHOXEHMIO, Iiap-
HbIE XPOMOCOMBI HAaBCEraa pacxomsiT-
Cs 10 pa3HbIM ramMeram. A 3aTeM po-
IUTENIbCKHUE TaMETHhl, MTPOMCXOHASILIME
U3 DPa3HOPOOHBIX TEHEAOTUYECKUX
JIMHUM, CIMBAIOTCS BOEOAUHO, YTOOBI
JaTh XU3Hb HOBOMY opraHusMy. OHu
MPUHOCAT B €Tr0 KJIETKW Pa3HOCOPT-
HBbI HACJIEOCTBEHHBIA MaTephal —
OTLIOBCKUMA U MaTEpPUHCKUM.

ITonygaercss Torma, 4TO Hacien-
CTBEHHOCTb, a 3HayWUT, U CBOWCTBA
Kaxmoro u3 OpaTheB M CECTEP COB-
CeM He OOMHAaKOBH. M BO MHOrom
HEMOXOXHM OHM Ha HaCJeICTBEH-
HOCTb U CBOMCTBa pOIMTEIICH: ITPOH-
301UIa MMEPEKOMOMHALMS XPOMOCOM,
Y HOBBIE COYETAaHMSI F€HOB BCTYNWIU
B UIpy. 3HA4YMWT, €CTECTBEHHBIN OT-
0op moy4ywn Gosiee pa3HOPOOHBINA U
Oosiee HEOOXOOMMBIA €My Marepuail.

Hrak, aBa moja Jydiie OOCITyXKHU-
BalOT 3BOMIOLMIO, yeM omuH. Korma
XK€ M KaK OpraHuM3M MOJy4yaeT oOT
MpUPOIBLI TOT WIM UHOW 1o?

EcTb XUBOTHBIE, KOTOPBIE IPHOO-
pDETaloT CBOM IIOJI OYEHb CTPAHHEIM,
XOTSI ¥ TIPOCTBIM, criocobom. OgHOro
U3 TAKMX ODUITMHAJIOB HAallUIM B OKE-
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a”He. DTo Mopckoi 4epBb OoHewusi. CaMKuU OGOHEUIMA pa3MEPOM CO
CIYMBY, U Yy HUX pa3ABOEHHBIM Ha KOHIE X000TOK. CaMIlbl — KapjiuKHu
JaXe B CpaBHEHMU CO CJMBOMI: IJIMHONH BCEro B HECKOJIBKO MMWIIMMET-
poB. ¥ Hux HeT x000TKa. OHU XMBYT B MaTKe y CaMKH, OOpeMeHEeHHbIE
TOJIBKO OOHOI 3a00TOM: OIUIOJOTBOPUTH Siilia.

M3 sy BBIXOOST JUYMHKU U YILIBIBAIOT.

[TorutaBaB HEMHOIO, IMYUHKHU OITYyCKAIOTCS Ha OHO — 3TH Pa3BUBAIOTCS
B CaMOK. A Te, YTO CSOyT He Ha MHO, a Ha XOOOTOK B3pOCIOH CaMKM,
npeBpaTsaTcsi B camioB. [lo-BUauMoMy, OcoOble BBIAEJIEHUSI XO000TKa 00s-
3BIBAIOT UX K 3TOMY.

CraHeT 4 I0Hasi OOHeJUIMSI CaMIIOM MJIM CaMKOM, 3aBUCHUT TOJIBKO OT
caydas. Ot Toro, Kyma csmeT JMYMHKA. I103TOMy COOTHOILIEHHE ITOJIOB Yy
OOHEJUTMM HETOCTOSIHHO U 4acTo OBIBaeT TO M30BITOK CaMOK, TO CaMIIOB.

I'opasno Gojiee CTabMIBLHO 3TO COOTHOILIEHWE, KOria OeNCTBYeT IeHeTH-
YeCcKU MeXaHW3M OIlpeleieHus mnojia. Takoi MexaHu3M (GYHKITMOHMPYET
y OOJIBILIMHCTBA XXMBOTHBIX U pacTeHUil. OH O4eHb HEeCJIOXEH.

I[IpocTo OoOMH H3 ABYX IIOJIOB, OOBIYHO MYXCKOW (HO MHOrga u
JKEHCKMIi), IojiydaeT B 4ac 3a4aTUsl KaK 3HaK CBOEro MYXCKOro (Wiu
JKEHCKOI0) JOCTOMHCTBAa OJHY 0COOYyI0 xpoMocomy. Ee Ha3bIBaloT Ur-
pek-xpoMocoMa. ['OMOJIOTMYHBINM €€ IapTHEp HMEHYETCS MKC-XpOMO-
COMOHM.

Hxc-xpomMmocoMa — HOpMajJbHasi XxpomMocoma. Torma Kak UIpek
OOBIYHO MaJieHbKasi, KaKk Obl HeIopa3BUTas M HECET ropasgo MEHbIlee
YUCJIO TEHOB, YeM HMKC-XpOMOCOMa.

Y OOJBIIMHCTBA XXMBOTHBIX MYXCKOI IIOJI reTeporaMeTeH, 3TO 3Ha-
YUT, YTO B €ro reHOTUIIe OBE pa3Hbie II0JIOBBIE XPOMOCOMBI — HKC U
urpek. [loaToMy caMilbl TaKUX >XKHBOTHBIX OOJIaNalOT OBYMSI pasHbIMU
TUIIAMU TaMeT: ITOJIOBUHA U3 HUX HECET UKC-XpOMOCOMY, MOJIOBUHA —
Urpek-xpomocomy. 2KeHCKMIi Xe IMoJI TOMOTaMeTeH, MOTOMY 4TO KJIEeT-
KM caMOK 00j1amaioT IByMs HMKc-xpomocoMaMu. Ho y ntuu, 6abouex u
HEKOTOpHIX pbIO, HA00OPOT, CaMKM HajiejeHbl pa3sHbIMU HEMapHbIMH XpO-
MOCOMaMH, TO €CTh I€TepOraMeTHBbI, a CaMIlbl — IOMOraMeTHBI. Y HUX
OIVHAKOBBIE IMApPHbIE XPOMOCOMBI.

IIpu obpasoBaHuUM rameT (y reTeporaMeTHBbIX CaMlOB) IOCIE MeHo3a B
50 mpoOLIEHTOB BCEX CIIEPMUEB ITOIANAIOT TOJIBKO HMKC-XpOMOCOMHL. B mpy-
rue 50 IMpolEHTOB — TOJIBKO HIPEK-XPOMOCOMBI.

Camku 00pa3yloT OTHOTUIIHBIE TaMEThl — BCErma C MKC-XpPOMOCOMOWH.
MyXcKue M XEeHCKHE TraMeThl CJIMBAIOTCS W IIPOU3BOLSAT Ha CBET B paB-
HOM COOTHOILIEHMHM [IBa pa3HbIX THUIIA 3UroT. B OMHMX M3 HHUX TOJBKO
HKC-XpOMOCOMBI. DTO OynyT caMKu. B Ipyrux — codeTaHue XpOMOCOM
WHOE: UKC U Urpek. DTo OYAyT caMlibl.

Takoii Xe reHeTUYEeCKUII MeXaHM3M 3aBelyeT OMNpeleieHHMEeM IMoJja y
yesjgoBeKa. MyxXUWHBl reTeporaMeTHbl. B MXx reHoTUre OBe pasHbIE I0JIO-
BblE XpOMOCOMBI: MKC U UTpeK. I1o3ToMy U CIiepMUM Pa3HOTUITHBL IIO-
JIOBUHA HECET HMKC-XpOMOCOMY, ITOJIOBUHA — UrpeK-. KeHIIMHBI o6na-
JaloT OBYMS HKC-XpoMocoMaMu. Mx SHNEKIeTKM OMHOTUIIHBI: BCE C
HKC-xpoMocoMamu. Korma siiliekyieTKa CJIMBaeTcsl CO CIIEpMAaTO30UIIOM,
HECYIIIMM MKC-XPOMOCOMY, POXIAIOTCS NEBOYKU. A KOrjga cO CIiepMaro-
30MI0M, HadeJIeHHBIM UTPEK-XPOMOCOMOM, — MaJIbYUKH.
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ITockonbpKy 4MCIIO CIIEpMaTO30UIOB C UKC- U UIPeK-XpOMOCOMAaMU OJM-
HAaKOBO, MaJIbYMKH, pPacCyxnasd TeOPETUYEeCKU, MOJDKHBI POXAATBCS TaK XKe
4acTo, KaK M AeBOYKM. Ha camMoM nesne, IO CTaTUCTMKE, Ha CTO [IEBOYEK
POXIAETCsS CTO CEMb MaJIbYMKOB.

A ecny NMpOU3BECTU IMOACYETHI HA JEBSITh MECSLIEB paHbIlE — B MOMEHT
3a4yaTusi, TO MOXHO YBHUIETb, YTO MaIbYMKOB CpEIM 3apOAbIIIEl elle
oonbie. [IpyMepHO CTO YeThIpHANLIATh HA CTO JEBOYEK.

Kak Bce 3TO0 MOXHO OOBSICHUTH?

IIpenmonaraloT, 4ro CriepMaTO30MIbl, HECYILIME UIPEK-XPOMOCOMY, JIEeT-
ye CIIepMaTO30MIOOB C MKC-XpOMOCOMOK. Benb oHa 3HauyuTenbHO OoJblie
CBOEro 00O03HaYeHHOTo GYKBOW «Mrpek» mapTHepa. Ilosromy wurpek-crep-
MaTO30HMAbl TOOHUPAIOTCS IO SIMIIEKJIETKM OBbICTpee HKC-CIIEpMAaTO30MIOB U
yaiie OIUIOHOTBOPSIOT ee. OTTOro U MaJIbYMKOB CPEIM paHHUX 3apOIbIlleit
OoJbllle, YeM JeBOYEK.

Ho 3atem, Bo BpeMsi yTpoOHOIo pa3BUTHSI, TMOHET OOJIbIE MAIBYUKOB,
yeM AeBouekK. M cOOoTHOIlIIEHHEe HOBOPOXIEHHBIX IMpUOIKaeTcs K mudpam
CTO CeMb Ha CTO.

JeBouKy M KeHIIUHBI BOOOIIEe Oojiee KU3HECTOMKM, YeM MaJIBYUMKU U
MyX4uHbI. [lo-BummMoMy, 06si3aHBI OHM 3THM JBYM HMKC-XpPOMOCOMAaM.
MajieHbKasi UIpeK-XpoMOCOMa, BEpOSITHO, He KOMIIEHCHUPYET ITOJHOCTBIO
BCEX CBOWICTB ITOTEPSHHOM MYXCKUM I10JIOM HMKC-XPOMOCOMBI.

Bo BcsakoM cityyae, ¥ Iocjie POXAEHUS CMEPTHOCTh Cpeld MabuUKOB,
a To3dHee U Cpelu MYXXUWMH, ObIBaeT BHIIIE, YeM CpeIu TNpeiACTaBUTeNeH
«cyaboro» noja. I1o3ToMy COOTHOILIEHME CTO CEMb K CTa C BO3pacTOM M3-
MEHsIETCSI B OOpaTHOM HaIlpaBJI€HUM — B CTOPOHY IIpeoOsiamaHus 4ucia
JKEHIIWH Hall YUCJIOM MYXKYMH.

boje3nn ToabLKO s MY2KYMH

IToMrMMO OCHOBHOI CBOEH 3amayd, OINpPEAEICHUS I0jda, UKC- U HUIPeK-
XPOMOCOMBI BBIMOJHAIOT U Apyrue ¢yHkuuu. Ilpupona Beab o4eHb 3KO-
HoMmHa! KpoMe reHOB, BIMSIOIIMX Ha pPa3sBUTHE IIOJIOBBIX IPM3HAKOB, B
HHUX pacIlojaraloTcs MU OOBbIYHBIE T€HbI, HE MMEIOLIME HMKAaKOro OTHOIIIe-
HUA K BOIIpOCaM I10JIa U Pa3MHOXEHUS.

Uxc-xpoMocoma KpyriHee WUrpeK-XpOMOCOMBI M HeceT B cebe ropasno
OoJiblllee YUCIIO T€HOB. DTO 3HAYUT, YTO MHOTME TeHBI, PACIIOJIOXEHHbIE B
HMKC-XPOMOCOME, OTCYTCTBYIOT B MIpeK-xpomocome. C Ipyroil CTOpOHBI, M
Y UIPEK-XPOMOCOMBI €CThb CBOU CIEUM(PUYHBIE T€Hbl, KOTOPbIX HET B HUKC-
xpoMocoMe. Ilpu3Haku, pa3BUTHE KOTOPBIX OIPENESISIOT 3TU T'eHbl, Ha3bl-
BaIOT CLEIUIEHHBIMU C TojoM. HekoTopele HacleACTBEeHHBIE OOJE3HU U Ie-
(exThl MpUHaIIeXaT K 3TOH OUYeHb WUHTEPECHOM TIPYIINe BPOXIEHHBIX
cBoiicTB. Hampumep, DaIbTOHM3M, WIM LIBETOBasl cieroTa. YejoBek ¢ Ta-
KUM JeeKToM OyaeT oyeHb OIMAacHBbIM BOOUTEIEM, ITOTOMY YTO HE CIIOCO-
O€H OTJIMYUTh KpPacHbBIA LIBET OT 3€JIEHOTO.

IeH manpTOHM3Ma pacrojlaraercs B MKC-xpoMocoMe. OH pelieCCHBEH.
W nostoMy IOHSITHO, UYTO HaJbTOHUKAMM OBIBAIOT, KaK IIPABWIO, MYXIM-
Hbl ¥ OYEHb PEOKO XEHITWHbI. KaXmplii MyX4uuWHa, ITOJYYHUBILUMI 3TOT I'eH
OT MaTepu, HE CMOXET, KaK Obl HU CTapajicsl, OTJIMYUTh KpPAaCHOE OT 3ele-
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Horo. Bemb B OTIOBCKOII HMIpeK-XpOMOCOME HET JOMUHAHTHOIO aJUIels,
MTOABJISIONIETO Pa3BUTUE NaTbTOHU3MA.

Ho XeHmuMHa cTaHeT JaJbTOHMKOM TOJIBKO TOTHa, KOrda IMOJIYIUT OBa
reHa IBETHOM CJIEMOThI: OAMH OT MaTepu, KOTopas caMa MOXET U He
CTpalaTh LBETOBOI CJIENMOTOH, U OT OTLA-JaJlbTOHMKA. Beab reH manbro-
HU3Ma pEeUEeCCHBEH M B Iape CO CBOMM JIOMMHAHTHBIM ajulejieM HOp-
MajlbHOTO 3peHUsi Oe3geiicTByeT. TOJIbLKO KOrga B OOHOM TI€HOTHUIIE
BCTPETSTCS IBa PELIECCUBHBIX I'eHa NajbTOHM3Ma, OHM TMpOSBAT cebsi B
¢deHOoTUNe XEeHIIUHBI.

TouHO Tak Xe Hacjemyercs W Apyras 6osee oracHasi 00Je3Hb — IeMO-
¢unust. Y moneit, 60JpHBIX reMoMuiIneil, KpOBb He CBEPTHIBAETCS Ha BO3-
myxe. CaMbIii HEOONBIIONM MOpe3 BeAeT K U3HYPUTEJNbHOMY KPOBOTEUEHMIO
Y HepeoKo Jaxe K Ihbend.

Bce remodunukm — MyxuuHbl. HO mojlydyaloT OHU CBOM BPEIOHOCHBIE
reHbl BMECTE C MKC-XpOMOCOMOIl oT MmaTepu. IlpuyeM camMu MaTtepu reMo-
duveil He CTpamaloT, MOTOMY YTO HECYT PELECCUBHBIA I'eH reMO(QWUInu
TOJBKO B OJHOM M3 MOJIOBBIX XPOMOCOM. Te€opeTM4ecKH, ONHAKO, BO3MOX-
HO, YyTO OT Opaka MYXYUHBI-TeMO(DWINKA U KEHIIUHBI — HOCUTEJIbHUIIbI
reMo(WIMY MOTYT POOUTHCS KEHIIMHBI, TEMO3UTOTHBIE MO PELIECCUBHBIM
reHaM reMOGWIMH. DT XEHIIMHBI OymyT O00JbpHBI reModwmmeit. Ho takue
O6paku o4yeHb penku. M 10 cux Mop >KEeHIIWHBI, CTpaJarolInue reMO@UInei,
HayKe, KaXeTcsl, HEU3BECTHBI.

HaumHas paccka3 O CLEIUIEHHBIX C TOJIOM TIpUM3HAaKax, s cKasaj, 4YTo
UIpeK-XpoMOCOMa TOXE HECET HEKOTOphlie CIEerU(PUYECKUe IeHbl, KOTOPbhIX
HET Y MKC-XpPOMOCOMBI. DTH I'eHbI, KaK U caMa HIpeK-XpoMocoMa, Iepena-
I0TCS TOJNIBKO OT OTLA K chiHy. Hampumep, Takas 6e3BpenHas aHOMaJIUSI —
MepernoHKa MeXIy najbliaMu HOTr. 2KeHIIMHaM 3TOT Ae(deKT HE YTrpoXKaeT.
MyKYMHEI € MOIYT MOJY4YUTh €ro Mo HaCJeICTBY TOJBKO OT otHa. M me-
penangyT ero BCEM CBOUM CHIHOBBSIM.

I[ToMHMO TI€HOB, JIOKJIM30BaHHBIX B MOJIOBBIX XPOMOCOMAaxX, C TMOJIOM
CBsI3aHa eIlle OJHAa KaTeropusli HACJeNCTBEHHBIX MPU3HAKOB. Tak Ha3blBae-
Mble TIpU3HAKM, OrpaHWYeHHBIe MojoM. He myraifTe Mx ¢ mpU3HAKaMHu,
CHEIUIEHHBIMU C IIOJIOM. BDTO COBCEM [pyrasi TIpyIIla BpPOXIEHHBIX
cBoiicTB. OmpenensionMe WX I'eHbl MOIYT PacrojiaraTbCsl B JIIOOBIX XpOMO-
coMax, He TOJIbKO B ITOJIOBBIX.

I'eHbl, orpaHMYeHHBIE I1OJIOM, XOTS M IPUCYTCTBYIOT y O0OOHMX IIOJOB,
TPOSIBIISIIOT ce0s1 TOJIBKO B (DEHOTUIIE KaKOro-HUOyIb OZHOrO noja, s
KOTOpPOTro OHM creuu¢uyHbl. Hampumep, MOJIOYHBIE CBOHMCTBa KODOB.
Belku 006mamaloT BceMU IeéHaMM, BIMSIOIIMMU Ha MOJIOYHOCTh MX IIO-
TOMKOB, HO CaMM MOJIOKa He JaioT.

Hpyroii mprMep — BTOpMYHBIE IMOJIOBBIe IMpU3HaKu. CkaxeM, Oopoma y
MY>XYMHEI. Be3boponasi MaTh HeceT BCe IeHbl, OT KOTOpBIX 3aBUCAT (Popma
U CTeIeHb Pa3BUTUSI OOPOIBI ¥ €€ ChIHOBEH.

OOovH U3 CaMbIX MHTEPECHBIX I'€HOB, OrPAaHWYEHHBIX ITOJIOM, — 3TO I'€H,
BBI3LIBAIOIIMI paHHee OOJIBICEHME Y 4eoBeKa. Y MYXUYWH OH HOMMHAHT-
HBI, Y XEHIIMH — peUeCCUBHbINA. I103TOMY JBICBIX MYXYMH ropasgo
OoJsibllle, YeM JIBICHIX XEHIIWH. Benb 4yToOBI paHO OOJBICETh, MYXYMHE
JOCTATOYHO ITOJIYUYUTh IO HACJENCTBY TOJBKO OOWH T'€H JIBICOCTHU, a4 XXEH-
IIMHe — 00s3aTeIbHO [IBa.
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Jetn My:XYMHBI, T€TEPO3UTOTHOIO II0 IeHY JIBICOCTH, W XXEHILWHBI, Tre-
TEPO3UTOTHOI IO TOMY X€ TIeHy, IMpUOOpETyT HaACJIEACTBEHHBIM nedeKkT B
pa3sHOM COOTHOIIEHMHM B 3aBUCHUMOCTM OT MX mosia. Cpeau ChIHOBeil OymeT
TpYU YETBEPTH JIBICBIX U YETBEPTh I'YCTOBOJIOCHIX. A cpeau odepeil, Hao6o-
pOT, JIUIIb YETBEPTh C Je(EKTOM.

KoneuHo, obGibiceHne ObIBaeT M HeHacaeACTBeHHBIM. OT 0OoJie3HU WU
JNPYTUX MPUYHH.
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Ye0BeK poaniIcsa

YenoBek poxnaeTcsl paHblile, yeM MosiBiseTcss Ha cBeT. Ha nmessars
MeCsILIeB paHblile, Korna ofvH' u3 200 MWUIMOHOB OTLIOBCKMX CIIEPMATO-
30MI0B, HAIpsirasg BCE CBOM MUKPOCHWJIBI, YCTpeMJIIeTCsI (CO CKOPOCTBIO
7,5 caHTUMeETpa B 4Yac) K MaTEPUHCKOU SMIIEKJIETKE U, MPOpPBaB KOPIOHBI
ee 000JIouKM, OyKBajbHO BiauBaeTcs B Hee. Cuactnueiit mMur! UYepes
rojiyaca ux supa OObeOUHSIIOTCSI HaBCEerJa B OMHO €IMHOE M HOBOE IMII-
JIOWTHOE SIOPO — YeJIOBEK POIJICS.

OH ellle OMHOKJIETOYHAsI 3UroTa: 6e3 pyK, 06e3 Hor, 6e3 BCSIKUX opra-
HoB. Ho Bce ero Oymyliee, 3aBUCHMOE OT HACJEACTBEHHOCTH, BCE XOpPO-
1IMe M IUIOXWE KayecTBa, CBOMCTBA XapaKTepa, yMa M TeJOCIOXEHUS OT-
HbIHe ornpepneyneHbl. CIUgIHUE sIOep TaMeT U COeQUWHEHME TEeHOB OTLA U
MaTepy JaloT XW3Hb HOBOM MHAWBUAYAJIBLHOCTH, BECh ITYTh Pa3BUTHUS KO-
TOpOM 3aNpoOrpaMMUPOBAH B HOBBIX COYETAHUSIX XPOMOCOM.

Pa3BuTve HayMHaeTCsT cCpa3y: OIUIOOOTBOPUBIIMCH, SIMIIEKIETKA BCKOpE
JenuTcst morosaM. Yepes mecsaTh 4acoB — CHOBa MUTO3 M JOejieHue:. Oymy-
IIMH YeJIOBEK CJIOXEH YXKe U3 YEThIpeX KIIETOK.

Yepes Hemenmo MX cTo. BecsaT OHM OKOJO rpaMMa, U «Ipyda» KIETOK,
MMeHyeMasl OTHBIHE 3MOpPHOHOM, B IIONEpeYyHHUKe... ¢ HamepcTtok? Her,
MeHblle. Jlaxke MHOro MeHsnlile OynaBouyHoi rojoBku — 0,2 Muwuiumerpa!

TyT NpPOMCXOIUT HEYTO OYEHb BAXKHOE: BeChbMa 3HAYMTEJILHOE B >KM3HU
yeJloBeKa COOBITHE — IepeceieHne B MaTKy.

'CyynThCS 3TO MOXET He BCerna, a TONbKO Ha 9—15-if neHb (B cpen-
HeM), cyuTasl ¢ Hayajaa MeHCTpyaluu. OBYJISILUS — BBIXOH 3peJioit siif-
LIEKJIETKM U3 SIMYHUKA — OOBMMHO IpoucxomuT Ha 13-it meHb. [loku-
HYB SIMYHUK, OHA €lle CYTKHU CIIOCOOHA OIUIOAOTBOPSITHCS, & IOCKOJb-
Ky CIepMaTo30MIbl XUBYT B MaTKe U SILEBONAX OKOJIO NIByX CYTOK,
MPUHSATO CYUTATh (HO pacyeT 3TOT, KOHEYHO, MPUOJU3UTENBHBIN), 4TO
JKEHIIMHA MOXET CTaTb MaTepblo B TE€YEHHE OIHONW HENEeNIM KaXXIOro
Mecsila.
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AinexneTka, TOKMHYB XEHCKUM SIMYHUK, CHayajla ITOIajaeT Bpoae KakK
B rpaMMOGOHHYIO TpyO0y, CBOMM WIMPOKMM pacTpyboM HOPUHMKINYIO K
sayHUKY'. [IpopBaB ero 060JIOUKyY, SMLEKIETKA YCTPEMIISIETCS B MUpP 6ec-
KOHEYHBIX ITpeBpallleHUii, OXUIAIOUIMX €€ 3a ITOPOroM OBapMyMa, TO €CThb
SIMYHUKA.

DTy TpyOKY Ha3bIBalOT (pajutonueBOil. JIpyrMM CBOMM KOHIIOM OHa
BpacTaeT B MaTky. Tak BOT, B (dajutonueBoit Tpybe, WiMd, MHAYe roBOpsi, B
SINIIEBOJE, CIEPMATO30UJ HACTUTAeT SIMIEKIETKY U, CIMUBIIMCH C Hel,
pOXIaeT YeaoBeKa.

Yepe3 Henenaio 3apoNbllll, CKOJb3s BHM3 IO (pajyionueBoil Tpybe,
nepecensercss B MaTKy. 3IE€Ch €ro HapyXHbie KJIETKH CpacTaloTcsl C
PBIXJIOW NOBEPXHOCTbIO MAaTKM M 00pa3yloT IJIaLleHTY, WJIM JEeTCKOe
MECTO. DTOT ry0uyaThlii KYyCOK IUIOTH CJIYXMUT YE€JOBEKY B IEpBbIE He-
BSITb MECSILIEB €ro XW3HU M JIETKUMM, U XKEJIyIKOM, U IeYeHbIo, U
MOYKaMHU.

B mnaueHTe KpOBEHOCHBIE COCYIObI TECHO CONPUKACAIOTCSI C KPOBbIO Ma-
Tepu (HO HE CMeIIMBAIOTCS ¢ Heit!). M3 KpoBU B KpOBb, OT MaTepu K pe-
06eHKy, nuddY3HO pacHpOCTpaHsIsSICh, TEYET KHCIOPOA: UM 3apOMbILI ObI-
wnT. TeKyT M muTaTeIbHbIE BEIIECTBA — YXe Yepe3 yac Mocjie TOro, Kak
MaThb MX HepeBapuT. Yepe3 IUIALIEHTY SMOPHOH BBIOpACHIBAET IIPOYbL He-
HYXHBIE eMy IpomykTel. OHa e, KaK XOpOIIWi (PUIBTp, He ITyCKaeT K
HEeMy MUKPOOOB U SITOBUTHIC BEIIECTBA.

Ho, yBHI, K coxaneHuro, He Bce. HUKOTHMH U aJKorojib, CUPUINC U
BUPYCHl KPAaCHYXM’ OOXOIAT CTOPOXEBbIE IMOCTBHI IUIALIEHTHI U YacTO
MPOPBLIBAIOTCSI K 0€33alIMTHOMY e€llle 3apOIbIlly, Mopaxas ero cBoeit
OTpaBO#l Ha BCIO XM3Hb. Mexny 28-M U 49-M gHeM Iocie 3a4aTus 3a-
pOIBIII OCOOEHHO BOCIHPUMMYMB KO BCSIKMM XUMHUKAJIUAM U sIaM, U,
3Hasg 00 5TOM, MaThb HE JOJIXKHA TOrAa NpUHUMATh Haxe JIeKapCcTBa,
€CJIM MOXeT 0e3 HUX OOOUTUCH.

K koHILly TpeTbero Mecsiia ruralleHTa yXe BIIOJIHE 3pesas U (YyHKLHO-
HUpYET B MOJHYIO CWIy. A IO 3TOrO, IOKa OHA ellle 3peeT, MPOMCXOIIT Ta-
KU€ COOBITHS.

Yepes Mecsll 3apofpllll — JJIMHOH ¢ HOTOTh MHU3MHIIA UM OOpETaeT yxke
33a4aTKU PYK M HOI M BMECTE C HMMM... XBOCT M Xabpel. Hy He coBceM
kKabppl, a TaK Ha3blBaeMble XaOGepHble eI — aTaBUCTHYECKHUII map Ha-
X npenkoB — pbi0. [loToM OHU 3apacTaloT, YaCTUYHO IIpeoOpa3ysch B
300HYI0 U LIMTOBUIHYIO Xe€Je3bl, B YIIM U TKaHU JMLA. A XBOCT, XOTb OH
M HACTOSILIUI, TOXe MOTUXOHBKY JErpaiupyeT, U OCTAeTCsl OT HEero TOJIBKO
KOITYMK.

Ho ckenera y MecsayHOro 3apojpilia elne HeT. EcTh TOJIBKO cepilie
(OHO HayWHaeT NyJbCUpPOBaTh Ha 18- meHbL U ObeTcst 6e3 OTabIXa [0

'BepHee, momagaer oHa CHayaia B IIOJNOCTb Teja, a NOTOM MepLaio-
L[M€ PECHUYKU SILIEBONAa BMECTE C TOKOM ITOJIOCTHOM XMIKOCTH 3aro-
HSIIOT ee B (hajutonueBy Tpyoy.

’KpacHyxa HauGoJiee OracHa Ha MEepBOM MECSLE XU3HHM (3MOPHOHAb-
HOM): OHa Torga IopaXaeT OCIOXHEHHSIMU (TTOPOKHM Cepilia, KaTapak-
Ta, DIyXOTa U c/laboyMue) IOYTH ITOJOBUHY 3apaXXeHHBIX €10 3MOpuo-
HOB. Yepe3 nBa Mecsina JIMIb 8—9 IIPOLIEHTOB.
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camoii cmeptu!)! M 3a4aTKM JIETKMX, TE€YEHM, IIOYEK, HEPBOB, TIJja3
U yIIEeu.

JBa Mecsina. Ilepen Hamu yXXe 3aKOHYEHHBIN 4enoBeK. BepHee, Kpo-
XOTHBIM TOMYHKYJIIOC; POCTYy B HeM Bcero 2—3 caHtumerpa. Ho Bce ero
OpraHbl (Haxke IMaJibLIbl HA pyKaxX M HOrax) B o6IeM c(hOpMUPOBaHHBI.

Tpu Mecsa. DMOpHOH elie IoApoc: 5—9 cCaHTUMETpPOB. YXe Iep-
Bble KOCTHM HOAIMPAIOT MBILIIBI, ¥ HEPBHI, KaK IPOBOJA, BETBATCS B
HeM. MOXHO OIIpenesIuThb naxe IOJ: XEHCKUM uiau Myxckoit. U c
3TOr0 3HaMEHATEJIbHOIO MOMEHTa SMOPUOH Ha3bIBaIOT IIOLOM.

Yertbipe Mecsaua. Ilnom Moxer KoMpopTabenTbHO NOMECTUTBECS Ha JIamo-
Hu: ero mmHa 10—16 cantumerpoB, a Bec 40—50 rpammos. Ilnauenra
TOJICTHIM OJIMHOM CIOBMHYJIACh K MaTKe (IO CHUX NMOp OHa OKpyXajia 3apo-
IOpinr). ManeHpKuil 4YelloBeK, KaK B liejutodaH, YKyTaH B TPO3PayHyl0 U
TOHKYIO-TOHKYIO 3apOIBIIIEBYyI0 000J0UKy. BUIHO, KaK OH CJIOBHO MapuT B
Heil U, Moplia JIMYUKO, «IBIIINT> OKOJIOTUIOMHOM XXWIKOCTBbIO, Habupas ee
B JIETKME M BBLIOpAchIBasi U3 HUX. DTO TPEHUPOBKA IJIST JIETKMX: Ha CaMOM
Xe Jejie IUION IBIIIWT ceiiyac He MU, a ITyIIOBUHOM, KOTOpas 4epe3 Iuia-
LIEHTy CHa0XaeT ero KpoBb KMCIOpoaoM. (BO3MOXHO TakKe, UTO «BIbIXasi»
OKOJIOIJIOAHBLIE BOIBI, YEJOBEK IMOJyYyaeT M3 HUX HEOOXOOWMBIE BEIECTBA
M OTHAET HEHYXXHBIE.)

Marhp yXe 4yBCTBYET, KaK OH TaM TOJKAeTCS HOXKaMU y HEe BHYT-
pu (BIpo4yeM, JABUTaThcs SMOPHUOH Hadal elle Ha TPETheM Mecsle, HO
TOTJa OKOJIOIJIOJHAs XWIKOCTh aMOPTHU3WpOBajia TOMYKM, U MaThb UX
He 3aMeyasa).

...JTatb MecsueB. YeoBeK BeCUT OKO0JO (yHTa U MPOSIBIISIET CBOM Oyp-
HOM WM xopowuii HpaB. OH yXe CJBIIIUT I'POMKHE KPUKM U3 IITyMHOIO
MHpa, B KOTODOM XXMBET €r0 MaTh, IIO-CBOEMY WX ITyTaeTcsl, WY, HamIpo-

'Y MecsuHOro 3aponbilia cepaie B 9 pa3 (OTHOCUTENBbHO) 6osbliie,
4YeM y B3pOCJIOro YesioBeKa, U GheTcsl 65 pa3 B MUHYTY.
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THUB, €CJIM XapaKTep Y HEro arpecCHBHBIN, cepmauTcs U Ipo3ur. OH yxKe
YYTKO pearupyerT Ha MaMMHBI HACTPOE€HHUs U, IO-BUOMMOMY, HaXe Ha ee
HEXHBIE CJI0OBa M JIACKU.

Ecnu cimydarcss mpexneBpeMEHHBIE POIbI, TO YEJIOBEK MOXET M BHEDKMTb.
IIpaBna, cynp0Ooit TaH eMy Ha 3TO JIMIINb OOMH IMaHC U3 cta. Ho Bce-Taku,
€CJIM Bpayd HE MOXAICIOT CHJI, TAKOE BO3MOXHO: ONHA ISTUMECSYHAs Oe-
Bouka B [laHuM ponmuiachk B Bece IbIIUIeHKa: 675 rpammoB! Ee cpasy yio-
XKWIM B KYIIEJIb C IUTATEIbHLIM pacTBOPOM, M OHA BLDKMJIA.

[ITecTp MecsiLieB — 4YeJNOBEKY Y€ TECHO B MaMe, U OH TOTOBUTCS IIO-
KuHYTh ee. IloBopauuBaeTcsl BHM3 TOJIOBOM — TakK ymoOHee BBIOpaThCH.
Ho Bmepenu eiie BOCeMb-IEBSIThH TOJTUX U 0€33a00THHIX HEIEJb, IOJI-
HBIX HE OMpPA4YEHHOIO HACHUIINEM YIOOBONLCTBUS (Tak yBepsier Dpeiim).
IToToM HauyHyTCS1 BCSIKOrO pojia MONABJICHHS MHCTUHKTOB U XeJIaHWM, a
[0Ka, B HEMOKUHYTOM €IIe paro, 0e3MSATeXXHO OJIaXXeHCTBYSI U IIPeIBKY-
1Iasi pagoOCTHA YIOBJIETBOPEHHOIO amIeTUTa, OymyIllIuid MJaneHel... COCeT
OOBIION majielr.

Cemp MecsilieB — IUIOA OTKpbIBaeT miaza! M xoTs TaM, roe OH XUBET,
O4YEHb TEMHO, CMOTPUT HE CMBIKAsl BEK, CJIOBHO HE TEPIIMTCS €My YBUIEThb
KPaCOYHbIE KapTUHEI, KOTOPbIE CKOPO OTKPOET Meped HUM XU3Hb.

CeMp MecsIlIeB M BeC HE MeHbIIE KWIorpaMMa — JiBa HENpeMEHHBIX
yCIOBUsI, KOTOpbIE HAIOT Bpady Halexny (He O4YeHb, BIIPOYEM, TBEPMOYIO),
yIIOTpeOUB BCE CBOE MCKYCCTBO, CIIACTH XM3Hb HEIOHOLIEHHOro pebeHKA.

Yepe3 Mmecsll Takoil HalexXIbl MOYTH He OymeT. A ellie Yyepe3 Mecsll
YeJIOBEK POOMUTCS U BBDKMBET 6e3 moMmoluu Bpada. [lepBelii BmoX Mia-
IEHLAa — caMblii TPYOHBIM: B €ro JerKUX HET BO3MyXa, MX CTEHKM IIO-
HUKJIM, KaK MyCTOH MEIIOK.

M Torma uyenoBeKy, YTOOBI, OTKPBIB POT, OH HAIIOJHWI MX, JAIOT Iep-
BRIl nuteriok. Y1 oH KpHUYyuT, MOTOMY YTO He JIIOOMUT, KOrma OO¥KaloT.
DTOT KpHUK, TOBOPST MaTtepy, — IEPBBIA M MOCIEIHUM IU1aYy peOeHKa, KO-
TOpPBINI HE BOJIHYET, a paiyer.

OHn poauicss HE OJIUH

Cirygaercs, 4TO SHLEKIETKa, NpOOSICh, pacrmagaeTcs Ha OBe, YeThIpe
Uy OoJblile, — TOrga MaMy U Mamy pamyloT CBOMM HEOXUIAHHBLIM ITOSIB-
JIEHWEM TaK Ha3blBaeMble OTHOSMIIEBBIC, WIM WUICHTUYHBIE — BO BCEM IIO-
XOXMe OPYT Ha Ipyra OJIM3HELbI.

beiBaeT, 4TO He OmHA, a Cpa3y HECKOJBKO SIMIIEKJIETOK BCTYIIAIOT B CO-
103 CO CIepMaTO30MIaMH, M U3 KaXImoi BeIpacTaeT CBOil 3MOpuoH. Torma
POXMAIOTCSl pa3sHOSIMIIEBbIE, HE TTOXOXME OPYT Ha Jpyra OJM3HELHI.

TyT NEeHCTBYIOT CTpaHHbIE 3aKOHBI, M CTATUCTMKA HAM O HMX JOKJIAIbI-
Baer'. OObIYHO Ha 87 IeTeii-ONMHOYEK IPUXOINMTCS OOHA Iapa ABOMHA-
mek. Ha 87 mBoeH — omHa TpoiiHsa. Ha 87 TpoeH — ueTwipe GiM3HeELa.
Ha 87 61u3HenoB, poXIeHHBIX BUETBEPOM, — IIATh OJIM3HELOB U T.I.

'BriepBele 3aKOH POXICHHUS OGJIM3HELOB CHOPMYIUPOBAT B KOHIIE
MPOLUIOrO BeKa (hpaHIy3CKUii 6HosIor DIUIeH.
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OnHa TpeTb U3 HUX — OIHOsMIE-
BBIX. OTO B CpeoHEM II0 BCEMY MMU-
py. Ho y pa3HbIx HapomoB Oym3He-
OBl POXIAIOTCSA C Pa3HOM 4YaCTOTOM:
OosbIIe BCETrO UX Yy aMEpUKAHCKHUX
HEeTrpOB U MEHBIIIE BCEro y SIOHIIEB:
Juwb 35 nap gBoiHsAIIeK Ha 10 ThI-
csu omuHouek. B CIIIA Ha xaxmble
86—88 poxmenuit — onHa mapa
o6nusHenoB. 3Hauut, B CoenuHeH-
weix  Illtatax 3akoH  JiieHa
IeicTByeT HauOosiee TOYHO: TaM
KaXIbIi COPOK YeTBEPTHIA aMepHKa-
Hell — OJIM3Hel.

XKenmuna B Bo3pacte 35—39
JIET, UMMeEMollasl yXe BOCEeMb HeTeil,
00iagaeT HaMOONBIIMMU IIIAHCAMH CTaThb MaTephblo OIU3HENOB (pa3HOsIi-
LIEBBIX, TaK KaK MACHTUYHBIE OJMU3HEbI 3TO IIPaBIJIO HE COOJIIONAIOT).
IToToM XeHIIMHA TOrO Xe€ BO3pacra, HO POAMBIIAS HA OTHOIO pebeHKa
MEHBbIIIE U T.I.

Bropoit psin moTeHIIMANbHBIX MaTepeli OJIM3HEIIOB B TAKOM Xe IMOCeno-
BaTeJIbHOCTU 3aHUMAIOT TPUALATH-TPUALATUIISITIUIETHUE XEHIIMHEI.

CrocoOHOCTh pOXIATh Pa3HOSMIIEBBIX OIM3HEIOB 3aBUCUT OT TIEeHOB,
TOJY4YEeHHBIX T10 HACJENCTBY, W IEpeNaeTcss BCerna IO KEHCKON JIMHUU —
OT MaTepu K modepsM. OTell HE MMeeT 3IeCh HMKAKOIro 3HayeHWs1. MHO-
TMe XEHIIWHBI 00JIafaloT 3TOil CIOCOOHOCTHIO B COBEPIIEHCTBE: OHHA
WUTaJIbsIHKA, HAIpUMep, POIWia HEeOaBHO IIEeCTyI0 mapy Onu3HeloB. Pe-
KOpPI: OOWHHAMIIATh OJIU3HELIOB 3a omuHHAaaNaTh JieT! IlocTaBieH OH MHO-
ro JieT Ha3an B CUIWINM U HUKEM, KaXETCs, IO CUX IIOp He ITOOHT.

PazHosilieBbIe OM3HELBI HE BCETOA ITOSIBIISTIOTCS HA CBET B OOUH IEHD.
MHorna BTOpOI poxXmaeTcst Yyepe3 MecslIl IIocjie IepBOoro. A ogHa XXKEeHIM-
Ha u3 MIHOUM HEeCKOJIBKO JIET Ha3al poIuiia BTOPOro OJM3Hela HaXe depes
45 mHeil mocne TmepBoro!

Tpoe, yeTBepo U 0COOEHHO MATEPO OIM3HELOB (MISHTUYHBIX M HEMIEH-
TUYHBIX) — SIBJICHUE OYEHb PEIKOE.

o cux mop, Kak HEKOTOpbIE YTBEPKIAIOT, HAIIM KEHIIUHBI 32 BCIO MC-
TOPUIO YEJIOBEYECKOIO pONa POXAIU TOJBKO ISATHIECAT pa3 IO IISITh ONM3-
HerloB. Ho BBEDKMIM M3 HMX JNMIIb OBE «IIATEpKM»: KaHanckasd B 1934 romy
M apreHTuHcKast B 1943 romy. B obiieM, omgHa «IsiTepKa» IPUXOOUTCS Ha
52 MWUIMOHA POXIEHHBIX ONMHOYEK.

IIlecTh OAM3HELIOB MOSBISUIMUCh Ha CBET TPYDKIOBI, HO HEHAHOJITO. BCE
OHU YMEDPJIU Yepe3 HECKOJIBKO IHEM.

A BUIEN 1M Korma-HUOynb BCE BUIOEBIINI MUpP ceMb Omu3HeroB? Be-
posaTHO, na. bapenbed M HaAOIIUCh, BbICEYEHHBIE HAa ITAMSTHUKE B rep-
MaHCKOM ropone XamejbH, CBHIETEIbCTBYIOT 00 3TOM: «Korma mormesn
1600 ron, 9 sHBapsi, yTpOM, OHAa pOIMJIA IBYX MAJIbUYMKOB U ISATH HEBO-
YeK».

OdyeHb penko (IpuUMepHO oOmWH pa3 Ha 10 MWUIMOHOB HOPMAJIBHBIX
POXIOEHMIT) MPUXOOAT B MUP OJU3HEIIBI, OCYXXIEHHBIE HE TOJIbKO OBITH ITO-
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XOXVMHM, HO U HaBCerga COeOWHEHHBIMM APYT C APYroM. DTO TaK Ha3bIBa-
eMble CHMaMCKHWe, WIM CpoclIvecs aeTh. IIppuMepHO msaTast 4acTh M3 HUX
BbDKUBAeT.

Nmsa «cuaMckue OMM3HEllbl» BIEpBBIE HMPOM3HECEHO ObUIo B 1811 romy,
Korjga KuTasiHka poawna B Cuame AByx MaibuukoB Yana u MuHa. X rpymu
cBsi3bIBaJIa HeOoJblasg mepeMbluka. CHavyama Yan u MMlH MoIiM Jiexathb
TOJBKO JIMUOM K JIMIy, HO HOTOM, HOMpPAcTasi, PaCTSHYIX COETUHSBIIYIO
UX IUIOTh M CTaJIM XOOWUTh U Oerarth (M OYEHBb CJIAKEHHO U OBICTPO!) yxe
wieyoM K 1wiedy. OHM HaydwiMCh Jaxe IUlaBaTh M OBUIM BOOOIIE OYEHB
TOABIDKHBIMU, UYTO HAa3bIBA€TCS, MOTOPHBIMU peOsSiTaMH. MHOIO YHWTaNIH,
MOy Heruioxoe obOpasoBaHuMe. Mup OpaThs OLIyINAJIM HE3aBUCUMO
JIPYT OT OpyTa: MO-pa3HOMY MBIC/IMIIM, YyBCTBOBAJIM M YacTO B pa3HOE Bpe-
MS YATaIA, pabOTaIM U CIAJIU.

Marp mpojaia Ux KakoMy-TO LiMpkKady. B BoceMHamlaTh JIeT OHM IIO-
Majjd B 3HAMEHUTHIA IIUpK bapHy M MHOro JieT pa3be3kaad C HUM IO
Awmepuke u EBpore.

CkonuB meHbru, oHM mnocemmwiuchk B CesBepHoii Kapoaune, 3mech
KEHWIHUCh Ha NBYX cecTpax U poawiu 20 HOpMajbHBIX U ABYX IJIyXO-
HEMBIX OETEH.

I'paxnmanckas BoitHa B CIIIA mpuHecia uM pasopenue, © YaH c rops
3aII.

B 1869 romy mocje mapainya OH yXe He MOT BJAaneTh IIPaBOM ITOJIOBU-
Hoit Tena. Ho GpaTes npoxawiu enie maTh jJer — n0 1874 roma. Torma Yan
3abosienn BocrajieHueM Jierkux. OH yMmep Bo cHe. YTpoM WMu mpocHyics u
TO3BaJI ChIHA.

— Pazoymu pamio YaHa, — IOnpocwI OH €ero.

— Hsansg Yan ymep!

— Torna ympy u s1, — ckasan H u ymep depe3 aBa yaca.

TaxkoBa ucTOpUSI CHAMCKUX OJIM3HEIIOB.

Ho oHa He ObUIa HM MepBOM, HU TMOCJIEOHENH: U OO M IIOCjae He pa3
pOXIaINCh cpoclirecss Oau3Helbl. HeKOTOpBIX XUPYPru IBITAIUCH Pa3b-
enuHuTh. Emie B XVII Beke, Kak YTBEepXKIAIOT, OQHA TakKas OIepaIus
npoliia ycnenrHo. Jpyrue KoHdYanuch rwioxo. Ho Temeph MemuliMHa He
Ta, YTO MPEXNe, U CMaMCKHe OMU3HELbl yKe He OCYXIEHBI, KaK ObIBaJIO,
Ha BEYHYIO 3aBUCHMOCTb IPYT OT ApyTa.

HukTO eime He ymMep OT CTAPOCTH

PoxneHve — HOeTCTBO — IOHOCTh — 3pEJOCTh — CTApOCTh — MU, YBHI,
cMepTh. Heus6exXHblif ITyTh KaXIOTO XXWBOIO CYIIECTBA, KaXIOro 4YejoBe-
kKa. He ymupaer JUIIb TOT, KTO HE XUBET, MO0 YHUYTOXWUTH CMEPTH MOX-
HO, TOJBKO YHUYTOXWB XW3Hb. TaKoBa MUATEKTHKA TPUPOILL.

«Yxe u Tenepb, — nucal Opuapux DHIENbC, — HE CYMUTAIOT HAYYHOMN
Ty (OU3MOJNIOTHMIO, KOTOpasd HE pacCMaTpuBaeT CMEPTh KakK CYIIECTBEHHBIA
MOMEHT XXHW3HH... KOTOpasi MOHUMAET, YTO OTPM I aHMU € XHU3HUA IO Cy-
IIECTBY CONEPXHUTCS B CaMOM XW3HHM, TaK YTO XXM3Hb BCEra MBICIUTCS B
COOTHOIIIEHMH CO CBOMM HEOOXONWMBIM pe3yJbTATOM, 3aK/IIOYaIONIMMCS B
Hell MOCTOSTHHO B 3apOjbIIlie, — CMEPThIO».

Hrak, cMepTh — ecTecTBEHHBIN KOHell Xu3HH. CTapocTb M CMEPTh TaK
3Ke 3aKOHOMEPHEBI, KaK I0HOCTb U 3PEJIOCTb.
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IlecTpoecaT TPWUIMOHOB KJIETOK B Tejie 4ejioBeka. M BOT B HUX MpU-
XOmUT cTapocTh. KJieTKu GeTHEIOT BOMOM, ChEeXWBAIOTCS, YIUIOTHSIIOTCS, C
TPYIOM CHPABJISIIOTCS TEeHeph CO CBOMMM OOSI3aHHOCTSIMM. Pa3MHOXaroTcs
IUTOXO, a TIOTOM COBCEM IOTMOAIOT.

MepTBble HEPBHEIE M MEIIIEYHbIE KIETKH 3aMEHsSIET, pa3pacrasiCh, CO-
eOIUHUTENbHAsT TKaHb. M1 BoT BaMm ckiiepo3! Ckiiepo3 cepiia, CKJIepo3
COCYIOB, MBIIIII, HEPBOB.

Wness Unbua MeYHUKOB TyMmaJl, 4TO 3[1€Ch IMOBUHHBI TOKCUHBI (SIIbI),
KOTOPBIMM MOCTOSIHHO OTpPAaBJISIIOT HAaC IIOCEJIUBIIMECS B KUIIEYHUKE
MUKPOOBHI.

WBan IlerpoBuy IlaBioB cyuTajn, 4TO «B MpOIECCE€ CTApEeHMUSI Hadyallb-
HYI0 UM BEOYLIYIO POJIb WIpaeT LIEHTpajibHAas HEpBHAsl CHCTEMa, IJIaBHBIM
00pa3oM KOopa FOJIOBHOIO MO3ra M CBS3aHHBIE C HEIO IPYTMe CHUCTEMBI».

INcuxuyeckue IepexXuBaHMS (rope, TOCKa, YHBIHHME, CTpax) HMCTOILAIOT
HEPBHYIO CHCTEMY. DTO CIYKWT NPUYMHON DPa3IMYHbIX 3a00JieBaHMII, Blie-
KYIIMX 32 cOOOM CTapoCTh, a 3aTEM U CMEpPTh.

MeuTsl O BEYHOI XU3HU HepealbHHEL. beccMepTue Tak e HEBO3MOXKHO,
Kak OGecCMBICIEHHA IMOMNBITKA OCTAHOBUTH IBIDKEHME aTOMOB, MOJIEKYII,
raHeTl. Ho MpomIWTh XM3HB YeJIOBEYECKYIO, IPOrHaTh Ha BpEMS CTa-
POCTh MOXHO.

ITourn 300 neTr Ha3an poaWJiach HayKa I€pOHTOJIOTHSI, KOTOpas 3aHsi-
JIach 3TON BEJIMKOH MpOOJIEMOIl B COIO3€ C TOTOJOTUEH.

Toronoruss — Hayka O CMepTH, TaK TMPEIIOXIJ Ha3biBaTh ee Mibs
Wnpyy MeunukoB. IIOHAITH CyThb CMEPTH BO BCEX €€ 3aKOHOMEpPHOCTSIX U
MPOSIBIEHUSIX U, TO3HAB, OTOABMHYTb CMEDPTh JO BO3MOXHBIX MpEIEeIOB —
3a/laya TOTOJIOIMU.

Benr HU omuH elne 4yeaoBeK Ha 3emiie He IMPOXWA OTBEOEHHOIO €My
MPpUPOAOI CpPOKa U He yMep JEWCTBUTENBHO OT CTApOCTU. TakOBO MHEHUE
coBpeMeHHOU Hayku. [lpymuuHON cMepTH Bcerga ObUIO Kakoe-HUOyOb Ha-
pYLLIEHHE XM3HEHHOIO MpOLIecca, a He €ro JIOTMYECKOe 3aBepilleHue, Ha-
3pIBaeMOe (DM3HOJIOTHYECKOM CMEPTHIO.

MWUIMOH JIET MYYUTEJIbHOM 3BOJIOLMM IMOHAaZOOMIOCh, YTOOBI CO30aTh
YenoBeka, a CO3HATEJbHOUM XW3HU €My OTIIYIIEHO BCEro KaKux-HUOyIb
60—80 ner! Ho BewyHO MIMyIIMiII pa3yM BCTYIIMI B GOpPBEOY C 3TOUl BOITHIO-
el HeCIpaBedJIMBOCTBIO U HCCIIEMyeT IIyTM M CIIOCOOBbI MPOJIUTH >KU3Hb
IO €CTECTBEHHBIX IPaHUII.

O0uIeM «BeHell TBOPEHUS»

KakoBBI X€& 3TH rpaHMIIbI?

Ilo-pa3Homy otBedaroT ydeHble. M. II. IlaBnoB cuuTan ecTeCTBEH-
HBIM TpefeioM uenoBedeckod xu3Hu 100 ner. M. U. MeuyHUKOB Hu
A.A. Boromonen — 150—160. KpynHeimuii HeMEUKUM Bpady U yuye-
Helii X. I'ydenann, ocHoBaTenb HAYKU O OOJFOJIETAM, YTBEPXKOAJ, YTO
HOpMaJIbHasA IIPONOJIKMTENLHOCTD XU3HU YeIOoBeKa JNOIKHA UCUUCHSTHCS
200 romamu. Ha Toit xe nudpe HacTauBand M3BecTHBINM ¢usuonor XIX Beka
9. Ildmorep. Ilapauennbc monaran, uro 600, a Pomxep b3koH naxe
1000 ner.
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OngHako HUKTO M3 YYEHBIX HE CMOTI JOCTATOYHO YOEIMTEIBHO TO0KAa3aTh,
YTO UMEHHO HX LIMGPBI CIEAYyeT CYUTATh MPaBWIBHBIMHU. [dejl0 B TOM, 4YTO
HaIeXHBIX METOIOB OIpeneSieHHs MPEeNeThHOrO BO3pacTa MoKa HeT.

Hanpumep, 3HaMeHUTBIN (paHiry3ckuii Hatypanuct broddoH monaran,
YTO CYIIECTBYET 3aBUCHMMOCTh MEXIy IOJrojerueM u poctoM. Ilo ero MHe-
HUIO, TMPOJOJCKUTENBHOCTh XXW3HU TPUOIM3UTENIFHO B MSTh pa3 OoJbile
TOTO BpEMEHM, B TEYEHME KOTOPOTO XWBOTHOE pACTeET.

Bep6mion pacret 8 yieT, a xuBeT 40. PocT solagy mpomnosokaeTcs S Jer,
x)uBeT oHa 25 u 1.0. YemoBek pacteT 20 jeT, 3HA4UMT, OOLKEeH XuTh 100.
OmHako u3 npaBwia broddoHa TaKk MHOTO UCKJIIOYEHUI, YTO CO BpeMEHEM
ero ¢opMyJly HMpUIUIOCh OCTaBUTh. B caMoM Jneje, OBlla, HapuMep, pac-
TET OKOJIO 5 JIeT, a xwuBeT ToiabkKo 10—15. Ilomyrait ke 3aKaHYMBAeT POCT
K 2 rogaM, Ho xmBeT 10 190 yer. ¥ crpayca pocT mpomosokaercst 3 roma, a
XKU3Hb 35—40 jer.

W npyrue MeTombl OIIpelesieHUs] €CTECTBEHHOIO CpOKa 4YeJIoBeueCKOM
XHM3HM OBUIM He 6ojiee ymayHbIMM. W1 Bce-Taku MHOTHE y4YEeHBIE €IMHO-
JOYIDHBI B TOM, YTO €CJIM YCTpaHUTh BCE BpEOHbIE MPUYMHBI, YKOPAuYUBAlO-
IIMEe XXW3Hb, TO YEJIOBEK HOJDKEH ITPOXWTD JIET ABECTH. TaKoB CPOK, OTITy-
LIEHHBIM npupomoii. Ho ato Teopernyecku. A dakTuuecku?

B pesHeit I'petiii cpenHsisi MPOMOJDKUTENBHOCTh XU3HU ObLIa 29 JeT.
B Pume uyTth GoJblie.

B Espomne B XVI Beke — 21 rom, B XVIII — 26 ner, B XIX — 34 rona,
a B Hayaje XX BeKa XW3Hb JIIoAell cpasy yBenuuwiach no 45—50 ner.
(I'maBHBIM 00pa30M 3a CYET YMEHBIIECHUST JETCKOM CMEPTHOCTH.)

B Harreit ctpaHe ceifyac cpemHsIs MPOIOJDKUTEIBHOCTD XKU3HU IPUOIU-
xKaetrcss K 71 romy. M1 Bce-Tak MBI HajleKO HE HCIOJb3yeM BCErO OTIIY-
IIEHHOrO0 HaM IIpUpomo# cpoka. Hamm «OpaTesi» B MUpe 3Bepeil B 3TOM
OTHOIIIEHUM CYACTIMBEE Hac.

lyxwu,

Kapresl, KUBYT 1O 80 JIET U, BO3MOXHO,

Compl » OoJblie

Bosnbliue

yepernaxu » » 175 »

Jiarymxku » » 18 »

Kabmr » » 36 »

IToryran » » 90 » (omuH Kakamy
npoxun 117 ner)

BopoHsl » » 70 »

Crpaychl » » 35—40 »

Opibl

U XYpaBJin » » 60 »

Jlomamu » » 20—30 » (omHa Jomank
npoxwuna 60 yer)

brixu » » 25—-30 »

OB1BI » » 12—14  »

Koset » » 18—27 »

Cobaku » » 1622 »

Komrku » » 10—12  »



OT u 10 67

IToueMy e cyliecTBa HIDKE OPraHW3OBaHHBIE KUBYT 4acTO AOJbIIE 6O-
Jiee coBepliieHHBIX? Jaxe ooumHo. [ToueMy 4eoBeK, «BeHEll TBOPEHMS», B
JIOJITOJIETUM HEMHOTUM CIOCOOHee momyras?

Hy a ecimu paccMOTpeTh 3Ty TabJaMIy ¢ TOYKM 3peHrss MedHukosa?

Kak BBl TOMHUTE, OH IOJjlaraji, YTO CTapeHHe W IIpeXIeBpeMeHHas
CMEPTb HACTYTIAIOT MO MNPUYMHE OTPaBJCHUsS MUKPOOHBIMU simaMu. BoJb-
1Ie BCero OakTepusM IIOJIOOWINCH TOJICThIE KMIIKM. ExXemHeBHO 3mech 3a-
HOBO poxmaercsl InpuMepHO 130 TPWUIMOHOB MHUKpPOOPraHW3MOB. MHOrue
KUIIIEYHble MUKPOOBI Ge3BpedHbI, HO €CTh Cpedy HMX SIIOBUTHIE. OHU Tpa-
BSIT Hac U3HYTPU UHIOJIOM M (eHOJIOM — HacTosimMM simamu! MoxeT
OBITh, OT HUX KJIETKA M TKAHU CTapeloT paHblile cpoKa?

CMoTpuTe Ha TaOIUIy: KTO AOJIbllle BCcex XuBeT? PuIOBI, rambl U INTH-
Ibl. A y HUX JIUOO COBCEM HET TOJICTBIX KHUILIOK, JUOO OHM OYeHb KOpPOT-
kue! MckmoyeHue — crpaychl. PoctoM oHM GojbliMe, a XUBYT MaJio —
35—40 ner. M 4yTo Xe BBHI DyMaeTe: y CTPAayCOB Pa3BUThI TOJICTbIE KWIIKM!

MinekonuTalomye XuBYT, KaK U CTpaychl, CPaBHUTEJILHO HENOJTO, U
y HUX, KaK y CTpaycoB, TOJICTbIE KUIIKM — W TOJICTblE U UIMHHBIE. Cpe-
IM 3Bepeil XyXe BCero ¢ JOJTOJIETUEM Y XKBAaYHBIX, U UMEHHO y HUX
TOJICTBIN KMIIIEYHUK pa3BUT HaubOosiee cuibHO. HaoGopor, nerydue MbI-
U TIPEICTAB/ISIIOT MCKJIIOYEHWEe M B TOM M B IOPYroM IIYHKTE: Y HUX
OYEHb KOpPOTKasi TOJICTas KMIIKAa, U OHU OTHOCUTENIBHO IOJITOBEYHHI.
ZKUBYT nobllle, 4eM HACEKOMOSIIHBIE UX Pa3MepOB.

B o6riieM, ompeneneHHasi 3aBUCMMOCTh: «TOJICTbIe KUIIKM — JJOJITOJIe-
THe», OECCIIOPHO, CYILECTBYET U BIMSAET JaXe Ha XH3Hb 4eIOoBeKa, HO He
TaK peIIuTeNIbHO, KaK YTBepxKaajl MeuyHHKOB.

HexkoTtopble oo Iocjie BBIHYXIECHHOU oIepamuu HOJII0 XWiu 0e3
TOJICTOTO KHWIIIEYHHMKA, CJIOBHO U HE HYXeH OH coBceM. Ho MHorue npyrue
JOXMBaIM 10 elile 0ojiee MPEKIOHHOTO BO3pacTa U C TOJICTHIMU KMIIIKAMU.

«Jler 10 cTa pacTH HaM 0e3 CTapOCTH»

CaMpIM [OJITOBEYHBIM IIPEICTABUTEIIEM pDOJA YEJIOBEYECKOro 3a BCIO
€ro UCTOpPUIO, IMO-BUAUMOMY, CJIENOBaJO0 ObI CYUTATh OMOJIENICKOrO repost
Madycauna. Kax yreepxmaer bubaug, ceit crapen npoxwt 969 ner.
OnmHako bubGausi, XoTsd U ApeBHEWIIUII HOKYMEHT, HO, K COXaJIEHUIO,
He caMBIii JOCTOBepHBIM. K TOMY Xe COBpeMeHHbIe U3BbICKAHUS ITOKa-
3aJii, YTO B JAHHOM CJjy4yae IIPOCTO MpPOU30ILIa MyTaHHWIAa B KaJleH-
JapHOM ucuucieHud. Bo BpeMeHa Madycauna ron KajieHmapsi, IO KO-
TOPOMY OIIPEOEsC <«KM3HEHHBIM CTaX» MOYTEHHOI'O cTapla, o
YUCy OHEH paBeH BCEro JIMIIb OJHOMY HaimieMy Mecsauy. Ilouytu TeI-
csyeJleTHUM «MadycauaoB BeK» — 3JieMeHTapHble 78 TelepellHuX JieT.
Tak uyro roe-uubymp B I'py3um Madycaun ceiiuac Mor Obl COMTH 3a
CPaBHUTEJIBHO MOJIOIOIO YeIOBEKa.

B o6mieM, kak HU coOja3HUTENbHO ObLIO OBl CO3HABaTh, YTO OJMH U3
CBHIHOB Y€JIOBEYECKMX, IMYCTh HaXe B OMOJelicKue BpeMeHa, NPOXWI MOYTH
JIeCATh BEKOB, ciiydaii ¢ MadycamwioM npuiaeTcs OTHECTU K OONacTy Kypb-
€30B U 00paTUThcs K (pakTaM 0o0siee JOCTOBEPHBIM.

Ilouru gBa Beka — 185 et mpoxun a66ar KsHTUHIepH, yMEpUIUA B
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600 roxy, BeHrepckuii 3zemuennanenenr I[letp 3oprait pomwicsa B 1539 ro-
Iy, a CKoHYajica B 1724-Mm, mpoxuB Takke 185 ser. 180 yer xomwna mo
3emyie HeIaBHO CKOHYaBmIasicsi oceTMHKa TaHce AO3uBe. HemHOrum
MeHbIle ee mpoxwa JxoH Paeendb (172 roma). Ero xxeHe Cappe PaBeib
B rom ero cMepTu 6buto 164 roma. Kcratu, 310 npuMep camoro IIUATENb-
HOro 6padyHoro corsa. Bmecte oHM mpoxwiu 126 ner. AnbGaHeu Xymue
npoxua 170 mer. Y 3a 3TO BpeMsl YUCJIO €ro MOTOMKOB JOCTUIJIO OBYX-
coT. Auruiickuii kpectbsiHuH Poma Ilappa — 152 rona.

YMep @oma B 1721 rogy OT 3aBOpPOTAa KHIIOK, CIIyYMBILIErocs IIOCe
MUPIIECTBA NMPU KOPOJIEBCKOM OBOpE, YCTPOEHHOTO B €ro 4ecThb. KOpOJib
MOXeJial IMOYTUTh CAMOIO CTApOro 4ejloBeKa B AHINIMM. 3HAMEHUTHIN Bpau
I'apBeil 1mocie BCKPBITUSI 3asBWI, YTO 3TO OBUT HAa PEIKOCTh KpEeINKUil U
Majio nommaBmmiicsa crapoctu uyeiaoBeK. ChiH Domer Ilappa ymep 127 ner.

B I'py3sum odyeHb IOMYJSIPEH XOp CTOJIETHUX CTApUKOB. A TaHIOP
JI. lapusg B 112 neT moiay4ywn AaXe NMpeMuio 3a Jygmmid Ta”en. Ceitgac y
Hac B cTpaHe (uMMeeTcsd B Bumy — Ha teppuropuu OniBiiero CCCP. —
IIpumeu. ped.) oxono 30 ThICSY JIIOAEH XUBYT CBOI BTOpOi BeK. CTOJIBKO
BEKOBBIX CTApILIEB HET HUTIE B MUpeE.

B obmeM, momoOHOe mepeyucIeHHWe MOXHO IPOJIOJIKATh JOBOJIBLHO
nponro. Ciydyau UCKIIIOYUTEILHOTO TOJNTOJIETUSI HaOJMIomaauch BO BCE Bpe-
MeHa U Yy BCeX HapogoB. M HMHTEpecHO, YTO IS MOCTHUXEHUS CTOJb
MPEKJIOHHOTO BO3pacTa, MO-BHAMMOMY, HE BCerma 00s3aTeIbHO, YTOObI
XU3Hb ObLIAa CIIOKOIMHA.

Tak, 146-nerHuii JpakeHOepr IIpoBesl XW3Hb BeChbMa TSTKEIYIO U Tpe-
BOXHYIO: 91 rom OH IpPOCHYyXWI MaTrpocoM M 15 jer ObL1 B HEBOJE Y
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apukaHckux nuparoB. He Bcerma, BeposiTHO, TpebGyeTcsi M ocobast yme-
PEHHOCTb u3HU. MHorma nonu, MDOCTUTIIME CTOJIETHErO BO3pacTa, OTIH-
Yanuch OONBLION HEBO3AEPXAHHOCTBHIO. Xupypr IloauThmaH, NMpOXKMBLIMIA
140 ner, HayuMHasA C 25-J€THEr0 BO3pacTa, MMeJl OOBIKHOBEHHE €XeIHEBHO
HanuBaThcsl. MpnaHackuii 3emienenel, bpayH, ckonuaBmuiics B 120 jeT,
3aBelliayl CAEJaTh TAaKyl HaarpoOHyio Hammuch: «OH Bcerma ObUT IbSIH U
TaK CTpallleH B 3TOM COCTOSIHMH, YTO caMa CMEPThb €ro 0OosuIach».

OmvH NaproKCKUi €IUCKOIT, MPOXMBLIMKA 115 JIeT ¥ MpociaBUBIIMIICS
0e3ymepXHBIMM KyTeXaMU, B CTO JIET Mepellesl K <«yMepeHHOMY obpa3sy
KU3HW» M B KHUTE O IPUYMHAX CBOErO MOJITOJIETHS CEPhe3HO ITHCAll, YTO
«C TeX MOp OH chelal B JIeHb He Oonee (yHTa Msica M BbIMBaJI He Oosee
JIUTpa BUHA».

M3 ckazaHHOTO, pasymeeTcsi, HUKAaK He CJeOyeT, 4YTO aJKOrojb —
OTJIMYHOE CpeACTBO MNpomieHus XxusHu. HaoGopor, 3nmoynoTpebiaeHue
CIIUPTHBIM pa3pylIaeT OPraHU3M M COKpalllaeT XH3Hb. JloJrojetTHue
MbSSHUALBI OPOXWIM OBl eule OOoJiblile, eciu Obl He muiu. Mx mpumep
JIOKa3bIBaeT JIMIIb, KaKOl OrpoOMHON XH3HECIIOCOOHOCTBIO MHOTOa Ha-
JIeJIsieT MpUpoIa 4YesIoBeKa.

Boobiiie, TpyaHO ceiyac TOYHO OIPEAENHNTh, B YeM IPUYMHBI MCKIIIO-
YUTEJIbHOTO MOJITOJIETHS 3TUX JIIoAel, HO, 0e3yCJIOBHO, IEPBOE MECTO
3[eCh MPUHAJIEXXUT HaciaeacTBeHHOCTU. OMHU CEMbU HaleJieHBI OT IIpH-
pPOIBl MCKJIIOUUTENbHBIM JOJITOJIETHEM. B Ipyrux, HaAIpOTHB, BCE KHUBYT
HEJIIOJITO.

HHTepecHbIN CiIydail «CeMEHHOIO NONTOJEeTUsI» TPUBOIUT B CBOEH KHHU-
re «[Ipomrenue xu3Hm» akageMuk A. A. Boromonew: «31 umiong 1654 roma
KapauHal 0’ ApMaHBbsK YBUIEI, IPOXONS IO yiuile, Iuiagyiiero 80-jeTHero
crapuka. Ha Bompoc KapauHaina CTapMK OTBETWI, YTO €ro ITOOWI OTell.
YIuB/IEHHBIN KapAOwHal IOXeJaJl YBHIETb OTHA. EMy IpencTtaBWiIM OYeHb
6omporo crapuka 113 ner. Ctapuk OOBSICHWI KapAMHaTy, YTO ITOOWI ChIHA
33 HEYBaXEHHE K NIedy, MUMO KOTOPOro TOT IIpOIIeJ HE IMOKIOHUBIIKCH.
Boiina B noM, KapauHail yBUAEN elle OMHOro crapua — 143 neT».

CT0 TBHICSTY «IIOTOMY»

Ecnu Bam Korma-HuOynb IorameTcsi B pyKM yBecucTass kKHura «[lo-
MnyJaspHasg MeAULMHCKas SHUMKIIONeaus», u3maHHas B 1963 romy, oT-
Kpoiite ee Ha ctpanuue 1030.

Tam BHI TIpouTeTE:

«CrapeHre — 3aKOHOMEPHO HACTYMAIOUIWIA IIPOIIeCC, CJEICTBUE Helpe-
PHIBHEIX OHOJOTMYECKMX W3MEHEHHWI, COCTaBIJIIONIMX IIPOLECC KWU3HU.
M3BecTHO OKOJIO JBYXCOT TMIIOTE3 O OMOJIOTMYECKOM CYIITHOCTH CTapeHUsI».

WUrak, MeaulIMHCKas HayKa BBIIaeT Cpa3y IOBECTH <«IIOTOMy» Ha OTHO
«II0YeMy» — II0YEMY YeJIOBEeK cTapeer?

DTO TUIOTE3bI, MPEOIOIOXEHMS, C KOTOPHIMU CUUTAIOTCS YYEHBIE MYXU.
Ho ecTp u npyrue «ImoToMy», IIpMAyMaHHBIE JIOOBMH HeydeHbIMM. O BecbMa
«IeICTBEHHBIX» pelleNTaXx MpOMICHUS XWU3HU, YIIOTPeOJIIEeMbIX B APEBHOC-
TH, TOBOpPUTHL He Oymy. Ho BOT mpuMep u3 BpeMeH HeNaBHUX.

Mecro nmerictBusa — Poccusi. BpeMs neicTBUS — MpenpeBOJIIOLIMOHHOE.
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...Ha KBapTUpy <«KOpOJIT MOCKOBCKUX PEropTepoB» nucaTens Braamumu-
pa AsnekceeBudya [WiIsIpOBCKOro siBisieTcsl mocetuTenb. OH peLUUTesieH U
yBepeH B cebe. I'MIsipoBCKMI («4EIOBEK IIIMPOKOM pYCCKOW OyLIM M OT-
3BIBYMBOCTH») AOJDKEH €ro MoanepXkaTh, TaK KaK OH CO3Jal YYEHUE O «Chl-
pOeneHUM».

— Ia, uMeHHO O chipoeneHuM. Ecam monu OymyT ecTh Bce 03 HUCKITIO-
YEeHMSI B CBIDOM BHIE: OBOIIU, KPYIIy, MSICO, PXXAaHOE WIM MUIEHWYHOE 3ep-
HO BMeCTO xJieba W IIpOYero, ToO UM OOECMEYMBAETCSI OTCYTCTBUE BCSIKMX
OoJie3Heil, OHU OyOyT MMETh KpemK¥e HepBhHl M MadyCawsOBO OOJTOJIETHE.

— YeM Xe g MOIy IOMOYb BaM? — cCIpammBaeT ['WISpOBCKUI IpPOIO-
BEIHUKA ChIPOEIEHUSI.

— Hanmo mycTtuth cTaThio B ra3ere, — OTBEYaeT TOT.

BrimpoBakuBasi chlpoena, ImMcareb He MOMHTEPeCOBAJICS ero obpa3oBa-
TEJIbHBIM LIEH30M, SICHO, YTO B TOJIOBE 3TOr0 YEJIOBEKAa 3aBEJIUCh CTPaHHbIE
UOEMU...

Tak 3aKkiTio4aeT OmMCaHMe 3TOU CLIEHBI CeKpeTapb I WIsIpOBCKOrO.

Hpyroit n3obpeTareib CrIOCOO0B MPONJIEHUS XW3HU caM Ha cebe (U He
6e3 ycriexa) UCMbITAT MX CILTY.

DT0 BceM M3BeCTHBIN Goray u3 Goraveit Jx. Poxdemnep (1839—1937).
OH NOKJISUICS, YTO OBl 3TO €My HU CTOWIO, JOXUTh OO0 cTa JjeT. Hdosro
COBETOBAJICSI C BpayaMM M BBIOpajl HYXXHYIO OMETy. 3aTeM 3amepcs B
M30JIMPOBAaHHBIX OT MUpA, MOYTU CTEPUJIBHO YMCTBIX KOMHAaTax, TIia-
TEJIbHO cOoOJomasl BCe IpaBWjla TMTMEHbI M MOLIMOHA, M TIPOXWI TakK
HECKOJIBKO OeCATWIETU. YMep oH 98 JieT: mBa rojga He OOTSHYI O Xe-
JIJAaHHOTO CpOKa.

B obmem, eqBa JM He Yy KaXHIOro 4ejgoBeKa CBOsS TEOpHUsS HacYer
CTapeHHWsI U IpOMJIeHUs XuU3HU. W B HayKe, KaK BUIUTE, TAKUX TEOPUU
HEMaJio — IIeJbIX OBECTU. BBIBOI MOXHO CIeiaThb TOJLKO OOIIMii: Hac-
JIEICTBEHHOCTh — 3TO mIaBHOoe. Hy a uto ot Hac 3aBucut? IlpaBuiibHOE
NnuTaHue (He o0bemaTbCsl U HE TOJioNaTh), K CTAPOCTA — IMOOOJbIIE OBO-
el ¥ ppykToB (MOMEHBIIE MsICAa M XMpa), Oojbliie ABUTaThbes (8 Kuio-
METPOB B J€Hb XOOUTh IEIIKOM), OOJIbIle OBITh Ha CBEXEM BO3MyXe (CrnaTh
C OTKphITOIl (OPTOUKOI Haxke 3MMOI), MEHbIIE BOJHEHUI U TPEBOT,
6ospiie panoctu. M Tpyn — YMCTBEHHBIN U (usmyeckuit, Ho 0e3 mnepe-
HanpsDKeHUs. Y Jiofeil nMpa3nHbIX paHbllle BpEMEHM Pa3BMBAIOTCSl CKJIEPO3,
OXXMpEHHWE U amnaTus, a 32 HUMU [0 IsiTaM UIYT CTapoCTh U CMEPTh.

Eme B XVIII Beke I'ydpenann nucan: «<Hu onuH JeHTIH HE HOCTUT
IJIyOOKOM CTAapOCTHU: BCE HOCTUTIIME €€ BeJIM OYeHb HEeATeNbHBIN 06pa3
XKU3HU».

W3 Bcex XMBBIX CYILIECTB TOJIbKO YeJIOBEK, BOOPYKEHHBIA pasymMOM, MO-
XeT MobequTh B eMMHOOOPCTBE CO CMepThio. Hayka Bcephe3 rocTaBuia mne-
pen coboil 3amady caejiaTb BTOPOM BEK XM3HM [JOCTOSIHUEM KaXIOro W3
Hac. A MBI 3HaeM, OHa JOOMBAaeTCs BCEro 3aMyMaHHOTO, Naxe, Ka3aloch
ObI, HEBO3MOXHOTO.
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I1IOroBOPUM O YYBCTBAX

HepsHas Mop3sHka

Bce, 4yTo MBI 3HaeM O MHUpe, O €ro Kpackax, 3alaxax, 3ByKax, 0 (hopMe,
TBEPIOCTU, BKYCE M TeIUIe BCEX IPEIMETOB BOKPYT, MBI 3HaeM Ojaromaps
HaIlMM 4yBCTBaM. DTO €IMHCTBEHHbIE KaHAIbI, €IWHCTBEHHBIE <«BXOIHBIE
YCTpPOICTBa», 10 KOTOPHIM MO3T MOJIy4aeT MH(POPMAIUIO 000 BCEM BOKPYT
Y BHYTPH Hac.

COoTHM TBICSY JIET OOGCITY>KMBAIOT JiIoneil ux 4yBcTBa. Ho TONBKO Hemas-
HO y3HaJI¥, KaK paboTalOT OHM, KaK YCTPOEHHl B CAMBIX MHTHMMHBIX CBOMX
JIETAIAX M Kakas SHEeprusi MPUBOOUT UX B HeiicTBUe. IlepBhIf 3HAYMTENb-
HBI IIar Hayka o6 opraHax 4YyBCTB cleJiajia, KOTIa IepBble HIDKEHEpHI
M300peNny anmapaTypy, KOTOpOH MOXHO OBLIO M3MEpPSITh TOK B HEpBax.
CIy4iwiochk 3T0 B cepelyHe IpOILIOro Beka.

A Ternepb WHXKEHEpHI, co3aBasi IPUOOPHI, UIIYT HOBbIE MIeH B DU3U-
OJIOTMYECKMX HcclienoBaHUusX. M KoHeyHO, OMOHMKaA, pa3BUBasi U COBEP-
IIIEHCTBYSI CBOM METOIbI, TTOMOXET CHeJIaTh BTOPOW OOJIBIION IIar Brie-
pen Hayke, M3ydalolleil 4yBCTBYIOILIME MEXaHU3MBbI ITPUPOMIBI.

Hamm opransl 4yBCTB paGoTalOT MPHUOIM3UTEIHO TaK, KaK TeJIeBU30P.
Mup GoMOapaupyeT MX IpaloM MEXaHWYECKUX, XMMUYECKMX, 3JeKTpoMar-
HUTHBIX M BCSIKMX IPYIMX CUTHajIoB. OpraHbl 4yBCTB NepeBoasiT MHbopMa-
L0, KOTOPYIO HECYT STH CHUTHAJIbl, B CTAHHAPTHBIA IS BCEX HEPBHBIX
KJIETOK Ha 3eMjle SI3bIK B3JIEKTPUYECKUX UMIIYJILCOB M IOCHUIAIOT MX IO
HepBaM B MO3T. B 3TUX UMIIyJbcax, B MX IEPEMEHHON 4acTOTe METOIOM,
MOXOXUM Ha a36yKy Mop3e, 3aKOIMPOBaH CMBICI KaXIOro CUrHajia'.

'Tlo-BUIMMOMY, KOIMPOBAaHME 3aKITIOYAETCS HE TOJNBKO B 4acToTe Oe-
IVIUX [0 HEPBaM HMITYJILCOB, HO MU B TOM, IT0 KaKMM BOJIOKHaM, C
KaKoM 4acToToi (IO KaXIOMy U3 HMX) U B KAKOM YMCJIe OHU Geryr, a
TaKKe B KOMOMHALIMKM MMITYJILCOB, TOCHUIAEMBIX Pa3HBIMU BOJIOKHAMU
OT OJHOTO OpraHa B MO3T.
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Mo3r npUuHMMAET 3JIEKTPUYECKYI0 IIM(POBKY U MpeoOpa3yeT ee B 00-
pa3bl OCO3HAHHOI'O OUIYIIEHMUS.

OpraHbl 9yBCTB, KOTOPBIMM BJIaleeT XXMBOTHBIM MHUp, TPUPOMON pas3mie-
JIEHBI Ha MeXaHW4YecKMe (Ocs3aHHe, CIyX M TEIUIOBBble pEeLIeNTOpbl) U XU-
Mudeckre (BKyc, oOoHstHMe M 3peHue). Ho o yeM Obl HU cooOIamyd OHU
MO3TY: O 1IBETe, O 3BYKe, O TeIUIe WIM 0OJIM — BCIO CBOIO MHOOpMALIHUIO
OHM MpeoOpa3yloT CHavyajia B 3JieKTpudecTBo. Ho He B IOCTOSIHHBIN TOK, a
B OTHE/IbHbIE pa3psidbl OMMHAKOBOM MPUMEPHO CWJIbI U MPOIODKUTEIBHOC-
T (OKOJIO THICSTYHOHN cekyHnbl!). He cuwia aneKTpuyecKuxX HUMITYJIbCOB, a
JIMUIb 4YacTOT4, C KOTOPOM OHU CJIEOYIOT OpYr 3a OpPYyroM, HECET B MO3l
cneuuduyeckyio nHpopMmauuio. OHM O4YeHb CreulaTr, Korga CUTrHai, Iooy-
JUBILMI 9yBCTBYIOIIWIA OpraH K HOEWCTBHUIO, HOCTaTOYHO CwieH. M coBcem
He TOPOIISITCSI, KOrIa OH CJIaOBIi.

Ecnu kTo-HUOYOb ciierka KOCHETCS Ballleli pyKW KapaHOalloM, MO3T
y3HaeT 00 3TOM, IIOJIYyYMB OT KOXHBIX pEIEeNTOPOB OKOJIO OECATH
3NEKTPUUYECKUX pa3psaoB B ceKyHAy. Ho eciu TOJNYOK KapaHOalloM
OyneT OYeHb CUJIBHBINA, B Ty XK€ CEKyHIy Cpa3y CTO MMIIYJIbCOB PUHYTCS
110 HEpBaM B MO3T.

YT1oOBI IEpBHIIT U3 HUX MoOeXaa 10 HepBHOM Tpacce OT OpraHa 4YyBCTB
K MO3Ty, IPUHATHIM 3THUM OpPraHOM CUTHaJI, WIM, KaK roBOPST (PU3HOJIOTH,
pas3npaxureib, JOJDKEH MNPEBLICUTh HEKOTOPBI MMHUMAJIBHBIM Ipedaen —
«I1OpOT OLLYIIEHMsI» ",

YcwiuM pasapaxuTesb (CWIbHEE MNP¥KMEM KapaHmall K pyke!), yaiie
cTaHyT UMITyJibcbl. HaxxmeM cuibHee, ele yaine! Ho HacTynmuT MOMeHT —
«IIpefesl HachILIEHUs», KOTrga HUKakoe N0OABOYHOE pa3dpaXXeHUe He CMO-
KET YBEJIMYUTh MX YacCTOTY.

DHeprus Jjis HAIIMX YYBCTB

WTak, MBI 4yBCTBYEM C NOMOUIbIO 3JeKTpudecTBa. HepBHas, cucre-
Ma — 3TO CJOXHOE TepelieTeHHe 3JeKTPUYECKUX MPOBOAHUKOB. Ho
NPOBOJHUKOB, YCTPOEHHBIX OYEHb CBOEOODA3HO: TOK He OGEXHT IO Hep-
BaM, KaK IO MPOBOIAM’.

'MHoOrMe opraHsl YejOBEKa U XXMBOTHBIX HEBEPOSTHO UYBCTBUTENbHbIE
MHCTPYMEHTBI: MOPOT OUIYLIEHUSI Yy HUX oueHb Mal. Hampumep, y Ha-
wero masa oH paseH 6:10~17 BaTTa (Ue0BEK MOXET YBUAETb C pac-
CTOSIHUSI B OIMH KWIOMETp, €Ciu aTtMocdepa Mpo3payHa, MCTOYHHUK
CBeTa B ThICSIYY pa3 Oojiee ciabblii, yeM OroHek cBeuu). HekoTopnbie
OIbITHl TIOKA3aJiM, YTO TMPUBLIKIIUK K TEMHOTE IJla3 MOXET OOHapy-
XUTh Bcero 6—10 ¢OTOHOB cBeTa. A Hallle yXO BOCIPHUHHUMAET YIaphbl
3BYKOBBIX BOJIH B MWUIMApH pa3 MEHee 3HAUUTEJIbHBIE, YEM aTMOC-
depHOEe IaBieHUE. «YX0» Ky3HEUMKa, KOTOPOE€ OH IMpSYET B CBOMX
HOXKaX, CJIBIIIMT 3BYKM MOIIHOCTBIO BCEro JIUIUb B 5 CTOKBAIPWILOH-
HbIX BarTa!

’Hepsbl 6bUTM 6bI POCTO GECITOIE3HBI, €CTU OB UX HCIIONB30BAIM KaK
SJIEKTpUYECKHE TIPOBOAA: UX COIPOTUBJIEHUE mpuMepHO B 100 mMuuiu-
OHOB pa3 0oJbllie, YeM MEIHOI MPOBOJIOKU, a «M30JMPOBaHbl» OHU B
MWWUIMOH pa3 XyXe, YeM OOBIYHBIN 3JEKTPOIPOBOI!
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il

Jnst 251eKTpOHOB B HepBe IIPUTOTOBJIEHO HE poBHoe Iocce. Her, ux
IyTh MPUPOIA IIPEBPATWIa B CKAYKY C MPENSITCTBUSMMU.

Ckayka HauyMHaeTcsi NMPUOIU3UTENIBHO TakK.

HepBHasa kierka, wiM HEHpPOH, HECKOJIBKO I10XOXa Ha BbIPBAHHOE C
KOpHeM nepeBo. «KOpHHM» — Telno KJeTKM, B3bEpPOIIEHHOE HCXOOSAIIUMU
M3 HEro OTpOCTKaMu — AeHapuTtaMu. «CTBOJ» — aKCOH, JUIMHHOE HEpB-
HOE BOJIOKHO, pacTylllee U3 Tela KiIeTkKu. Ha KOHIle akKCOH BETBUTCS —
3TO «BETBU» JE€pEeBa, Ha KOTOPOE ITOXOXa HepBHasl KJIETKA.

AKCOH OBIBaeT M UIMHHBIM M KOPOTKMM. Ha HEKOTOpbIX HEPBHBIX ITy-
TSIX, COEIMHSIIONINX MO3T YeJOBeKa ¢ KOHYMKAMH ITaJIblIEB Ha HOrax, TONb-
KO TpPU HEeHpOHa, MOCIeIOBATEIbHO COeIMHMBIIKUCH, 00Opa3yloT LElb HEPB-
HOM mepegauyu. Y HMX aKCOHBI IJIMHOM Oojiblue Metpa! (XOTsi caM HEMpOH,
HaJeJIEHHBIA CTOJb JJIMHHEBIM «XBOCTOM», MEHBIIE IBYX COTBHIX CAHTHMETpPa
B morepeyHuke.) Ho akCOHBI HEHpPOHOB TOJOBHOIO MO3ra OOBIYHO He
IUTMHHEE COTBIX JOJell MIWUIMMETpA.

AKCOH — 3TO TOT MNPOBOJHMK, II0 KOTOPOMY OEXUT HEPBHBIN HMITYJIbC.
ITo BeTOYKaM Ha KOHIIE, KOTOPbI€ BXOMST B KOHTAKT C BXOOHBIMU <«KJIEM-
MaMW» OPYTMX HEHPOHOB, OH IepenaeT BO30YXIEHHUE CIAEHYIOLIUM YieHaM
HEepBHOH Lenu. MecTo COeOMHEHMSI aKCOHa C JIEHIPUTOM, JUOO TelIoM
JIPYroro HeMpoHa, Ha3bIBAlOT CHHAIICOM.

O060J10UKa KJIETKM, MBI YK€ 3TO 3HaeM, MOCTOSTHHO «BbIKAYMBAECT» MOHBI
HaTpsi Hapyxy, BOH M3 KJIETKM, M «HAaKauMBaeT» B IIPOTOIUIa3My MOHBI
Kaiust '

'"KOHIEHTpalMsi MOHOB HATpUsl CHApyXM B JECATb pa3 BhBILE, YEM
BHYTPM aKCOHa, a KaJusi — HaoOOpOT: BHYTPM akCOHa B TpUILIATb pa3
6oJibllie, YEM CHAPYXH.
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Ve cTo JIeT, KaK M3BeCTHO, UYTO MPOTOIUIa3Ma KJIETKM 3apsDkeHa OTpH-
LIaTeJIbHO I10 OTHOLUEHHUIO K OKpYXaloIlel KIETKY XUIKocTH. Ilo-BUIMMO-
My, aKTUBHBI M U30MpaTebHBbIN MEPEHOC MOHOB KJIETOYHONH MeMOpaHOi
MOANEPKMBAET SJEKTPUYECKOE HampsDKeHHe Ha ee IpaHullaXx. B HepBHOI
KJIETKE BHYTPEHHMH OTpUIIATEIbHBLIN ITOTEHIIMAl paBeH IPUOIU3UTEIHEHO
70 MWLIMBOJIbTAM.

B Hexkoropwix kierkax MuHyc 80—90 mwutuBonsr. Ho korma HeiipoH
MOJy4aeT Yyepe3 CBOMU «KJIEMMbBI» OT APYTMX HEMPOHOB 3JIEKTPUYECKUE HM-
MMyJIbChI, OHM HECKOJIbKO TOHIDKAIOT €r0 BHYTPEHHUM SJIEKTPUYECKUM IT0-
TEHIIHAI.

Janpilie IpOMCXOOUT BOT YTO. «3TO CHIDKEHME ITOTEHIIMajla, — ITHIIET
OuH Bynopumk B kHure “MexaHU3M MoO3ra”, — pacHpOCTpaHsieTCsl Ha
OJIVMKHUR Yy4aCcTOK OCHOBaHHsS akcoHa. Ecnu memossipusalids JOCTUTraeT
JIOCTaTOYHOM BEJIUYMHBI, TO aKCOH IIPOSIB/ISIET UHTEPECHYIO, JIUIIb eMY
CBOMCTBEHHYI0O OCOOEHHOCTBH: NPOUCXOAUT 3JIEKTPUUYECKUH “mpoboit”
ero obonouyku. TouHee roBopsi, yMEHbIIEHUE €r0 BHYTPEHHEro MOTEH-
uvana ¢ 70 mo 60 MUUIMBOJIBT BeleT K BHE3alTHOMY M3MEHEHHUIO IIpO-
HHUIIaeMOCTH MeMOpaHBbl, OTHOEJSIOlIel IMPOTOoIia3My akKCOHa OT OKpY-
KAIOLIEN XKUIKOCTUY.

OTBOpsieTcsI, KaK WMHOTOA TOBOPSAT (DU3MOJIOTH, HATpHeBas «IBeplia»,
HMOHBI HAaTpUsl, KOTOpPhIE TOJIWIMCh CHAPYXXU Y KJIETOYHOM 000J0YKHM, Gec-
CWIbHBIE €€ IIPeodoJieTh, Cpa3y YCTPEMJISIOTCS BHYTph akcoHa. OHM 3a-
PSDKEHBI TIOJIOXUTENBHO, M MO3TOMY BHYTPEHHMU ITOTEHIIMAJ aKCOHa B
MecTe, TOe IPOM30IIes «IIpoboii», MaJaeT elle HIDKe: OT MUHYC 60 MIUI-
JIMBOJIBT 10 HEKOTOPOI ITOJOXMTE/JIbHOM BEJIWYMHBI IO OTHOIIEHHUIO K 3a-
MeMOpaHHOM TeppUTOpUH’.

IMonoxwurenpHbIN NMOTEHLIMAJ BHYTPU KIETKM! — cpa3y Xe B COCeTHEM
y4acTKe aKCOHa BO3HHKAET HOBBIM «Mpoboif». A 3a «poboeM» — mepeme-
LLIECHWE MOHOB HATpMs BHYTPb aKCOHA. 3aTeM NEIOJIIpu3allis 3TOro ydJacT-
Ka, U HOBBIM TPETUl «Ipo0OI» C HUM IO cocencTBy. M Tak Bce mayibllle U
Jajipllie: BOOJb IO aKCOHY OE€XUT MMITYJIbC NEIOJIsIpU3allui, WIM, KaK To-
BOPSIT, NMOTEHIIMA IeUCTBUS.

A B TOM MeCTe, IIe TOJBKO YTO OBLI «IIp00Oii», pa3bIrpHIBAIOTCS YKe
JIpyTHE COOBITHS.

Harpuesasi «aBeplia», OTKpPBIBIIMCh HEHAMOJIO, ceifiyac Xe 3aKphiBa-
eTcsl, M OTKDBIBAeTCs KajiueBas «IBeplia». MemOpaHa akcoHa OBICTPO
MpomycKaeT TeNepb CKBO3b Ce0sl HMOHBI Kajiksi, KOTOphIE TOPOILIMBO
BBICKAKMBAIOT HApyXy M YHOCST C COOOM ITOJIOXUTEJIbHBIE 3apsiIbl
(Bemp OHM, KaK U HMOHBI HATpHs, TOXE OTMeYeHBI Kpectmkamu!). Ceii-
yac Xe TaM, I€é OTKpbLIach KajiieBas «IBeplia» M YTEKJIH ILIIOCOBBIE
3apsabl, BO3HMKAaeT HOMUHAJILHBIA OTPULIATEIBbHBIM MOTEHIIMAT — MHU-
Hyc 70 MmwummBoJabT. U ceifyuac Xe cCHOBa B 3TOM 30HE aKCOHA HayMHa-
€T JEeWCTBOBaTh HaTPUEBO-KaJIMEBBI HAcOC, a KJIeTOYHass MeMOpaHa
BHOBb YCTAQHaBJMBAaeT IPEXHIOI CErperanyio MOHOB Kajlusl W HaTpHUs
(0b6e «IBepIIbl» 3aXJIOMHYJINCH!).

'HanpnMep, o rwioc 40 MWUIMBOJIBT B TMTaHTCKOM, OOCTHUIalollIeM B
TOJIIIHUHY Oosiee MWUIMMETPpA aKCOHE KajibMapa, B 9KCIICpMMEHTaX Han
KOTOpPBIM B OCHOBHOM H ObL1a HU3ydyeHa HEpBHasA KJICTKa.
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Bce mpoucxonuT 3a ogHy-IBe THICSYHBIE NOMU CEKYHIBI, U, MPOIOJDKAET
Bynaopumx, «k TOMy MOMEHTY, KOIrJa y4aCTOK aKCOHa BHOBb IIpHOOpeTaeT
CITOCOOHOCTh K BO30YXXIEHUIO, IMOTEHIIUAN NEUCTBUS YK€ IIPOXOOUT pac-
CTOSTHME, BO MHOIO pa3 IIpEBBIIIAIONIEE NMAMETP aKCOHA, U HaXOIUTCS
CIIMIIKOM [ajIeKO, YTOOBI BbI3BaTh IOBTOPHBIN 3apsii B BOCCTAaHOBUBIIEH
CBOIO BO30YIHMMOCTbh MpOTOIUIa3Me». BOT mouyeMy HEpBHBIM MMITyIbC BCETIa
OEXUT II0 aKCOHY TOJBKO B OOHY CTOpPOHY: IIpOYb OT CBOEr0 HEMpoHa K
ApYTOMY HEHpPOHY.

Kak Tonpko MeM6paHa, oaeBalolllasi OCHOBaHME aKCOHa, 3aXJIOITHET obe
«IBEpIIbl», HOBBIM HEPBHBIM HMITYJIbC MOXET OTIIPABUTBECSI C 3TOTO CTapTra
B ITyTEHIECTBUE IO aKCOHY.

Ecnu curHanbl, moOyXmamooliue HeHpOH K JEHCTBUIO, OYE€Hb CHJIBHEIE,
«11po0oii» OBICTPO HapylllaeT IMperpamgy, pa3fefsiollyl0 BHYTPEHHUE U Ha-
pyXkHble MOHBI. Ilo3TOMYy M HepBHEIE MMITyJALCHl OBICTPO OeryT Opyr 3a
IPYroM: MHOIOA 4Yepe3 KaXIyIo COTYI0 ceKyHabl. Ho Korma curHajbl cia-
Oble, TpebyeTcst 0oJbllle BpeMEHHU LJISI IPEOAOJIEHUSI UOHAMU MOTPaHUYHBIX
mocToB MeMOpaHbl. Torma ¥ 4acTOTa HEpPBHBIX MMITYJIbCOB HEBEJIHUKA.
VY yejoBeKa ecTh aKCOHBI, IO KOTOPBIM OHM MYaTCsl CO CKOPOCTBIO ypa-
rana: 100 merpoB B cekyHmy! Ho ectp u mpyrue: BO30YKACHUE IIPOXOOUT
0 HUM He OBICTpee ITemexona: 3—4 KwioMeTpa B 4ac (METp B CEKYHIY).

OmHako ¢ Kakoi Obl CKOPOCTBIO M YaCTOTOM HU PaCIpPOCTPAHSUIMCh UM-
MyJILCHI 110 HEPBY, OHM IIPUXOASIT K (DUHUIINY B OTIMYHON (hopMe: TaKMMU
XK€ CWIbHBIMM, KaKMMM TPOHYJIMCh cO cTapra. Jlaxe eciaud OT crapra o
(uHMIIIA pacCTOSTHKME B THICSYy pa3 Oosblie, 4YeM OUaMeTp NPOBOAHUKA, TO
€CTh HEPBHOIO BOJIOKHA.

Bnauane ¢u3uojgoru He MOIJIM IIOHSTh, IIOYEMY TaK HEBEPOSITHO
«BBIHOCJIMBBI» 3TH 3JIEKTPOOETYHBI 10 HepBaM. Terepb MBI 3HaeM IIOYe-
MYy. BeOb KaXIbIM «IIpo0oii» BO30YyXKIAaeT MMILYJIbC TAKOW XK€ CWJIBbI, Ka-
KO 00JIaja IMOPOAUBIIMI €ro CaMOIro HMMITYJIbC OT IPEABIIYLIEro «IIpo-
60s1». TakuM 006pa3oM, HMMITYJbChl Ha BCEM IYTH CBOErO MPOABMXKEHUS
OECKOHEYHOE YMCJIO pa3 3aHOBO BO3POXKIAIOTCS.

A sHepruio, HeoOXOOUMYIO IS ITUTAHMSI 3TOM OECKOHEYHOW pereHepa-
LIMM, HepBHAs KJETKa uepraeT, MPUHYIUTEIbHO IONIepXuBas (IIPOTUB
HOPM OCMOTHYECKOIO JIaBJICHMSI) HEPABHYIO KOHIIEHTPALIMIO MOHOB HAaTpUs
M KaJusl TI0 00€ CTOPOHBI CBOEU OOO0JIOUYKH.

HonHas cerperamys Ha rpaHMIIax aToMa XXM3HU — BOT, [O-BUIUMOMY,
MEePBUYHBIA MCTOYHMK 3HEPIUM HAIIMX OLIYIIEHUNA U YYBCTB.

Kacaonmiicss cBeTa KyCOY4eK Mo3ra

Korma MBI CMOTpMM Ha YTO-HUOYIb, B IVIa3a IIONAJAIOT JIydd CBETa.
OHM MOIYT MATH IPSMO OT COJHIIA FUIM OT JIAMITbI, HO Yaile — 3TO OTpa-
XeHHBI1 cBeT. [ToBEpXHOCTH IIpeIMETOB HEPOBHBIE M OTPAXAIOT CBET IIO-
pasHoMy. ITo3TOMy MBI BUOUM MMP HE OXHOTOHHBIM U aMOpGbHBIM, a 60-
raThIM KpacKaMu U opMaMu.

Ham a3 ycrpoeH kKak ¢otorpadmyeckas kamepa. Emie B XIX Beke
I'eapMmronpl gokasan 3To. Ho Kak cBeroBasi sHeprusi mpeoOpasyeTcs Ijia-
30M B 3HEPTUIO HEPBHBIX UMIYILCOB?
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IIpumepHO Tak e, Kak Ha (pOTOIUIEHKE: ONHO BEIIECTBO, INpeBpalLasiCh
o4 NEUCTBMEM CBETAa B JPYroe, BO3OYXIAeT B HEPBE 3JIEKTPUUYECKUIT HM-
mysibc. DOTOINIEHKOM CIyXKMT CeT4aTKa — BHYTPEHHsIs1 000JI0YKa IJIa3a,
CILIOLIb YCESIHHASI CBETOYYBCTBUTEJIBHBIMU KJIETKAMU', a BEILECTBOM —
npeodpa3oBaTesieM 3Heprud — pONOICHH, WIM 3pUTEILHBIN Hypmyp. DTo
OEJIOK OIICUH, COEOWHEHHBI C PEeTUHEHOM. A PEeTHMHEH — OKMCJIEHHBIH
BuTaMUH A. Ilo3TOMy Korga B muille Majlo BUTAMMHA A, 4eJIOBEK CJIEITHET.
OH mI0X0 BUIOMT TOIHA IJaBHBIM OOpa3oM B CyMepKax: 3TO Ha3bIBaIOT
KypuHOH ciernortoii. [eno B TOM, YTO POMOICHH COAEpPXKAT B cebe Ila-
JIOYKU — BOCIPUHUMAIOIIME CBET KJIETOYKM B ceTyaTKe Iiaza. Kpome
HHUX, €CTb ellle U Koabouku. Ho OHM MpuCIOCOOWIMCH OITOBENIaTh HAC O
KpackKax 3pMMOro MUpa U pearupyioT, KpoMe IIBETHBIX, IMPEUMYIIECTBEHHO
Ha JIy4u SIpKWe, Hecylllie MHOTO CBETOBOM 3Hepruu. [lamouyku ke (QyHK-
LIMOHUPYIOT B CyMepKax, HOYbI0O — B OOIIleM Bcerma, KOrga CBeTa Malio.
Tak 4ro, KOrZa He XBaTaeT BUTaMMHA A, B MaJoyKax — HOe(UIIUT POIOI-
CUHa U IJIa3 IUIOXO BUIOWUT B CyMepKax.

YCTaHOBNEHO, YTO KaXObld (POTOH, MOIJIOIIEHHBIN MOJEKYJIOH POIOII-
CHHa, BO30YyXHaeT omHy najouky. Ho KBaHTHI cBeTa NEMCTBYIOT Ha ceTdaT-
Ky IJlaza MHaye, YeM Ha XJIOpOWUI B JUCThSIX pacTeHuit. OHU He MpOU3-
BOISAT 3[0€Ch, MO-BUIMMOMY, HUKAaKOil (DOTOXMMHUYECKOU pabOoTHI, JUIIL
BKJIIOYAIOT «TOK» B YX€ 3apsDKEHHBIX SHEprueil HEpBHBIX MPOBOJHUKAX.
IlyckoBoif MexaHU3M OEHCTBYeT He IIpSIMO Ha aKCOHBI: CHayaja (DOTOHBI
3aCTaBJSIIOT POIOOIICMH DPAa3deMTLCS Ha PETUHEH U OICUH; HEKOTOPHIE Be-
1IECTBa, BO3HMKAIOILIME MPU 3TOM IIpeBpallleHruH, BO30Y:KIAIOT MaJOYKU. A
T€ yXe, BO30YIsCh, Yepe3 OMOXMMMYECKUE «KJIeMMBl» HEHPOHOB «BKJTIOYAT
CBET» U B MO3Ty: OT CETYaTKM IO aKCOHAM 3pUTEJILHOIO HepBa MHOOEeryT
9JIEKTPUYECKHE MMITYJILCHI, YaCTOTa KOTOPHIX B 00Opa3ax paccKaXeT CJIeNo-
My MO3Ty O KapTMHaxX MMpa, CIPOCIIMPOBAHHBIX HA CETYaTKe.

HeckonbKix KBaHTOB CBeTa JOCTATOYHO, YTOOBI cpaboTaja cucTeMa Ie-
penayu 3pUTENIbHBIX olyllleHuit. Hamn rma3 BumuT emBa He MUHMMYM CBe-
TOBOUM HEPIUM, MOYTU CaAMYI0 MaTyl0, BOBMOXHYIO BO BCEJICHHOU ee «pac-
dacoBky» — 1IecTb — necaTth (poroHoB! Takas (aHTacTHUEeCKasd YyBCTBU-
TEJIbHOCTh OO€CIeYUBAETCSI M3YMUTEIBHO 3SKOHOMHYHBIM ITYCKOBBIM
MEXaHU3MOM CETYaTKM, KOTOPbI MPUXOOUT B NEHMCTBUE, MOIJIOLIAS TOJLKO
KBaHT cBeTa. HyXeH JiMib OYeHb CIA0EHBKUI CBETOBOM «IIETYOK», YTOOBI
YyTh TOJKHYTb OAWH 3JIEKTPOH B MOJIEKYJy PETUHEHA, U TOorma 3apaboTaioT
KajveBble U HaTPUEBBIE «IBEPIIbl» 3pUTEIbHBIX HEHPOHOB, U B MO3T Mobe-
SKHUT MOTOK MH(OpMAaIIUH.

XumMuueckasi (popMyJia peTMHEHa TaKOBa, YTO OOKOBasi BETBb COCTAaB-
JSIOIIMX €r0 aTOMOB yIJIEpONa COAEPKUT CEPHUI0 YEPEAYIOUIUXCS TBOMHBIX
cBsizeil. B Hux Bce meno. «f HEMHOro pacckaxy o0 3TOM, — TOBOPHUT

'"Ha xaxnoM KBafpaTHOM MMIIMMETPE CETYAaTKU YeJOBEYECKOTO
raza— 400 TeICSY BOCIMPUHMMAKOLIMX CBET KJIeTOK (a Bcero 130
MWUIMOHOB MaJIOYEeK M 7 MUJUIMOHOB Koyibouek). [loytu cronbko
Xe y KOIIKU. A y COBBHI Jaxe B MojaTopa pa3a Oojibliie — 680 ThI-
csT4. Y OpYTUX XMBOTHBIX MEHbILE: Y KaTbMapa — 162 TBICSYH, ¥ OCBMU-
Hora — 64 ThicauM, y Kaprma — 50 ThiCS4, a y mayka — TONBKO 16
TBICSIY.
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P. ®eifHMaH B CBOMX JEKIIUSIX IO (u3mke. — JIBoifHast CBSI3b O3HAYAET,
YTO TaM €CTh JMOIIOJIHUTENIbHBIA 3JIEKTPOH, KOTOPBIN JIETKO CABUMHYTH BIIpa-
BO uiau BieBo. Korma cBeT ymapsieT 1o 3TOW MOJIEKYJIE, TO 3JEKTPOH KaxX-
JIOM OTBOWMHOM CBSI3W Ha OAWH 1Uar cipuraetrcs. B pesyibpTaTe nepeMecTsiT-
Cs1 9JEKTPOHBI BO BCEU LIeNM, MOJOOHO TOMY Kak YIamyT MHpU TOJMYKE
[MOCTaBJIEHHBIE APYI 3a APYTOM KOCTSIIKMA OJOMWHO, U, XOTS KaXIbld U3
HUX ITIPOXOAUT OUYEHBb HEOOJBbIIIOE PACCTOSHUE, B LIEJIOM IOJy4aeTCs Ta-
Ko xe 3(pdekT, Kak OyATO 3JEKTPOH C OAHOrO KOHIA MEepecKouyus Ha
JIpPYroi... A TIOCKOJIBKY IBMIaTh 2JIEKTPOH B3al U BIIEpeld HE TakK yX
TPYAHO, TO PETUHEH OYE€Hb CUJILHO ITOTJIOLIAET CBET».

Ho mpexne yeM Bce 3TO CIIy4MTCSI, CBET IOJ/DKEH YIACTh Ha CETYaTKy.
Ee xnetku, nmpeoOpa3sysi CBETOBYIO a30yKy B KOM, IOHSITHBIM MO3ry, cpabo-
TalOT TOYHO M BOCIIPOU3BEOYT B HAIIIEM CO3HAHWM YETKYI0 KapTUHY YyBU-
JIIEHHOTO B TOM CJIy4yae, €CJId OITHMYEeCKas CUCTeMa Ijla3a HaJOXUT Ha CeT-
YaTKy XOpoulo C(HOKyCMpOBaHHOE W300paKeHWe ITpenIMeTa, KOTOPBIM MBI
paccMaTpuBaeM.

Caer doxycupyeT («3arubaeT» ero JIydu B OAUH LIEHTP), BHa4yajle pOro-
BUIIA — IMpo3payHas noiycdepa, obOpasymwollias MEPEeIHIOI0 CTEHKY [Jia3a
(korma MBI CITMM, €€ ITPUMKPHIBAIOT BEKH).

BripoueMm, ¢opma poroBulibl He coBceM cdepudeckas. IIpupona, m300-
perast a3, «IpoayMaia» Bce (moutm Bce!) mo menoueit. «Cdeprueckast
JuH3a, — rosoputr P. ®eitHMaH, — o00JiamaeT W3BECTHOM ONTHUYECKOI
abeppauueii. HapyxHasi yacTb pOrOBMIIbI OoJiee «ILIOCKas», 4eM Yy CQephl,
IpUYeM KakK pa3 HACTOJBKO, YTOOBI abeppallisi €€ OKasajach MEHbIIIE, YeM
y JIMH3BI, KOTOPYIO MBI IIOCTaBWIM OB BMECTO Hee!»

3a poroBuleli — IIBeTHasl pamyXKWHa (YepHasi, KOpUYHEeBasi, rosrybas,
cepasi — y Kaxnoro cBost). B Helt mpIpouyka — 3payok. PamyxuHa — 31O
guadparMa: oHa, TO CXMMAsICh WM yMEHbIIasl 3payoK, TO PpacCTSTMBasiCh U
YBEJIMYMBAS €ro, MpOITYCKaeT B IJIa3 CTOJIBKO CBETa, CKOJBKO HYyXHO. Kak
B ¢oToarmapare: B cymepkax — auadparMa MajeHbKasl, 3payoK OOJIbIIONM.
IIpu sipkoMm conHlle — auadparMa Oosbluasi, 3pa4y0K MaJICHbKMHA.

3a pamyXWHOM JIyIM CBETa IOMAaZaloT MPSIMO B «OOBATHUS» XPyCTa-
JIMKa — JBOSIKOBBIMYKJIOW JIMH3BI M3 OpraHuyYeckoro BemectBa. OH ux
«3arubaeT» K ILIEHTpY emle OoJiblile, YeM pOTOBMLIA. XPYCTAIMK, KakK
JIYKOBHLIA, CJIOXEH M3 Pa3sHBIX CJIOE€B, M KaXIbIH €ro CJIOW MpeJIoMIISeT
JIy4YU 1104 OMNpEeNeNIEeHHBIM YIJIOM: LIEHTPAJIbHBIE CJIOU CUJIBHEE, 4YEM
HapyxHble. [T03TOMy OH MOXET ITO3BOJIMThH ce0e ObITh MEHEE KPUBBIM,
yeM j100ass MOHOTOHHO IIpenoMJIsSiollasl JTMH3a Ha €ro Mecre.

Ponb xpycTanuka OBOitHas: MpOCTO (POKYCUPOBKAa M aKKOMOZALUS —
YCTAaHOBKA 3pPEHMsI Ha pa3Hble OUCTaHIWM. Kaxnplii, KTo XOTb pa3 ¢o-
TorpadupoBajl, 3HaeT, 4YTO, CHUMAas OJM3KME M JaIEKUE IIPEIMETHI,
¢doKyc B ammapate ITIOCTOSIHHO IIPUXOAMTCSI MEHSITh. TO YAAJSITh, TO
npubanxaTh OOBEKTUB K CBETOUYBCTBUTEIBHOHI IIeHKe. TOYHO TaK Xe
YCTPOEHBI IJla3a KapaKaTHWll, KaJlbMapoB WM ocCchbMHMHOroB. Korma oHu
CMOTPSAT BAAJIb, XPYCTAIMK «OThe3XaeT» BIepen. Korma paccmarpuBa-
IOT 4TO-HUOYAb y cebs Mona 1iynajblaMy, IVIa3HbIe MBIIILBI TIHYT €ro
Ha3al — K CeTyaTkKe.

VYV Hac ¥ HalMX poauyeil, MO3BOHOYHBLIX XMBOTHBIX, MEXaHMKA aKKO-
MOIALIMM ApyTas: XpyCTAIMK He I0Ji3aeT B3all-BIepel, Kak OOBEeKTUB B
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¢doToKaMepe, HO JHIIb CUJIbHEE CXKUMaeTcs B IIapuK JUOO pacTsAruBa-
€TCsS B YEYEeBULY M TaK MEHSIET (POKYCHOE pacCTOSIHME ITPOH3aIONIMX
ero Jy4yeu.

Tlpoiins 4yepe3 XpycTajiMK, Jy4yd CBeTa IIONIafaloT Ha CEeT4YaTKy, a
3TO, B CYIIHOCTU, 4YacTUYKa Mo3ra. CeTyaTkKa CILJIONIb CJIOXEHa U3
HEMPOHOB U CBETOBBIX PELIENITOPOB — MajouyeK U Koybouek. Ilo Hemo-
HSITHOM IIPUYMHE OHa CJIOBHO BBIBEPDHYTA HAM3HAHKY: CBEpXy, Oiuxe
K BXOOy B IJIa3, JieXaT HEPBHBIE KJIETKH, a 32 HUMM PELENTOphI, TakK
YTO CBET HOJIKEH BHadajle MPONUTH 4Yepe3 HeYTO HeNpo3payHOoe, YTOOBI
IOCTUYb LIeJU — aNyylIMX ero Inajaodyek M koiabouek. M sTo mocne ToO-
ro, Kak CTOJbKO HM300peTaTeNbHOCTH OBUIO IOTpPa4eHO Ha cOo3daHue
COBepllIeHHeHIIel ONTUKU Ha IepemdHeil cTeHKe riasa! «B obmem, —
cokpyuaercss PeiftHMaH, — HEKOTOpbIe BEIIM B YCTPOMCTBE IJia3a Ka-
XKYTCS HaM BEJMKOJIETHBIMU, a HEKOTOpPhIE IPOCTO INIyNbIMHU». BoT
BaM NpPUMEpP TOrO, YTO HE BCE B MNPUPOAE PasyMHO U lLieaecooOpasHo.

Hukakoro riay0okoro cmeiciia, HUKAKOW HEOOXOMMMOCTU BBIBOpauyU-
BaTh CETYATKy HaM3HAHKY He ObUIO. DTO HOKAa3blBaeT HAM OCBMUHOT.

«Ecnu, — nuiieT oOMH Y4YeHbIH, — IIOMPOCUTH 300JI0Ta YKa3aTh
Hauboyiee MOpPa3UTEIbHYIO 4YEPTYy B pa3BUTUU XUBOTHOIO MMpa, OH
Ha3BaJl OBl HE IJila3 4yejoBekKa (KOHEYHO, 3TO YyOMBUTEIbHBIA OpraH) M
HE Ila3 OCbMMHOra, a o0paTwi 6kl BHUMaHME Ha TO, 4TOo 00a 3TU Iia-
3a, IVla3 4yejoBeKa M IJla3 OCbMMHOTra, OYEHb ITOXOXU».

OCbMMHOXUI IJ1a3, MO CYTH Oejla, HUYeM He OTJIMYaeTcsi OT 4esio-
BEYEeCKOro. B HeM ecTb M pOroBulia, U BEKM, M pagyXuHa, U XpycTa-
JIMK, U [OB€ IOJIOCTH, 3allOJIHEHHBIE MPO3payHOUl XKMAKOCThIO. EcTh M
ceTyatka. Bce 3TO — 3aMeuareibHBIA NMPUMEP KOHBEPreHLMHM, COBMa-
OEHUS SBOJIIOLIMM, KOTJa y XMBOTHBIX C pa3HOM Cynon0Oil MU BO BCEM
JajieKUX OpYr OT Apyra pa3BUBAIOTCS IOXOXHE OpPraHBbl.

KoHcTpyupys ria3 4ejgoBeKa U OCBMMHOTA, <«IPUPOOA JBaXXIbI
NpUIia K OOHOMY U TOMY X€ pPEeHIeHUIO MpoOjIeMbl, HO C OOHUM He-
OONBIIMM YIy4IIEHUWEM»... ¥ OCbMHHOTa. Ero ceryarka He BBIBEpHYTa
Hau3HaHKy: B HEA CBET CHayaja IajaeT Ha BOCIPUHUMAKOLIUE €ro pe-
LIENITOPEI, @ HEPBHBIE KJIETKU, 3aHMMAKOILIMECs BBIYUCICHUEM U IEepe-
BOJIIOM OIITMYECKON MHMOPMAllMM Ha YHUBEPCAJILHBINM SI3BIK MO3Ta, Jje-
KaT 3a HUMU U HE HaBOIAT T€Hb Ha (POTOBJIEMEHTHI.

Hu onuH opraH 4yBCTB HE «IyMaeT» CTOJIbKO, KaK HallM IJiaza: He
IejaeT HUKAKUX IpeaBapUTEJbHBIX BblUMCICHUNA. Bce «mpomyMbiBa-
HUE» TIOJIyYEHHBIX CUTHAJIOB BBINOJHSIOT HEPBHBIE KJIETKHM KOpPBI M
nmoakopku. Ho ceTryarka — «3TOT KyCcO4YeK MoO3ra, KOTOpBIH Kacaercs
CBETAa BHEILIHETO0 MHUpa», — HACTOJBKO «yMHa», YTO caMa YaCTUYHO
OCMBICTIUBAET OTNeYaTaHHbIE Ha Hell oOpa3bl, KOMOMHUPYS OLUYLIECHUS
pa3HBIX Majoyek M Kojiboyek. Bemp HM omHa M3 HUX HE CBsi3aHa CO
3pUTEJIBHBIM HEPBOM HENOCPEACTBEHHO: CHayajla cOOOIIaeT O TOM, 4YTO
«BUOUT», OPYTON KJeTKe, a Ta — TpeTbhei. CII0XHO mNepenjeTeHHas
CETb «TOPU3OHTAIbHBIX» CBSI3€H INpEpHIBA€T B CETYATKE IIpSIMble IyTU B
3pUTEJBbHBIA HEPB U IO HEMY B MO3I.
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IToyemy Tak BHAUM?

B camom gene, moueMmy ecnu 3aKphITb OOMH IJIa3, a OPYTMM CMOTPETH
MpsAMO Tepel coOOH M B 3TO BpeMsl MEUIEHHO OTOOBMIaTh M3 IIOJSA 3pe-
HUS, CKaXeM, IMajiell, TO B KaKOM-TO MeCTe OH HEOXMIOAHHO MCYE3HET?
«U3BecteH, — rosoput P. ®DeitHMaH, — IMOKa JIUIUb OOUH CIy4Yai, KOIna
u3 3Toro 3¢ddexra ObUIa M3BJIEYEHA peabHas IT0JIb3a».

OOoyH HaTypaIMCT Haydwl (paHILy3CKOTO KOpOJsI «OTpydaThb» TaKUM
Croco0OM TOJIOBbI HYAHBIM MHMHHUCTpaM Ha YTOMUTENBHBIX 3aceqaHUsX ro-
CyIapCTBEHHOTO COBETAa W CTaJl JIIOOMMIIEM IPU IBOPE.

A [eno Bce B CJIENOM MATHE, TaK HA3bIBAIOT MECTO B CETYaTKE Hallle-
ro rjasa, B KOTODOM BC€ 3pUTEJIbHBIE HEPBHI COOMpPAIOTCSI B IYYOK U
BBIXOOAT B MO3r. U Tak Kak MX HENblii MIWDIMOH, TO IYyYOK MOJIY4aeTcs
HEe MaJIeHbKUMM — 4 KBaIpaTHBIX MWIIMMETpa B CeYeHMM. 3IeCh CeTyaT-
Ka HE YYBCTBYET CBETa, M MO3TOMY U300paxKeHHsI, ITOIIaJaloIlue Ha Cie-
roe TMATHO, MUCYEe3aloT M3 IOJsT 3peHMSs, KaK roJIOBBI MUHMCTPOB BECEJIO-
ro MOHapxa.

B ceTuaTke ecTh ellle OOHO XOpOIIO H3BECTHOE IISITHO — XXEJTOE.
B HeMm, Hao6GopoT, BUAMMOCThH Hawiydiiass. 2KejaToe IISITHO CIUIOIIb
BBICTJIAaHO KOJNOOYKaMH, YeM [aJibllie OT Hero, TeM OOJbIlle B CETYaTKe
romagaercsl Iajovyek. B IeHTpe 1o 3peHus Mbl BUOAUM, ClIedOBaTeNlb-
HO, C MOMOIIBI0 KOJIOOYEK, O TOM XK€, UTO OJiDKe K ero KpasiMm, MHGOp-
MHpPYIOT HaC B OCHOBHOM ITaJIOYKU. A TaK KakK MaJOYKHl B MMJUIMOH pa3
YYBCTBUTENbHEE KOJIOOUEK K CIabOMy CBETY, IOJY4aeTCs, 4YTO B TEMHOTE
MBI Jy4llle BUOMM KpaeM Ijla3a, YeM IpsMO Iieped coboil. Kpaem rmiaza
Kak OBl BeIeTCs pa3BelKa, IIOTOMY 4YTO BCSIKMiII OOBLEKT, momamas COOKY B
MoJie 3peHusi, CHauaja 3aMedyaeTcsl KpaeBhIMM KJIETKaMU ceT4aTKu. IloTom
yKe, HallpaBUB Ha HEro Ijasa, Mbl JETaJbHO pacCMaTpUBaeM M aHaJU3U-
pyeM ero KoJ0OYKaMM KEJITOIO IISITHA.

ITockonpKy MajJOUKM HE pa3jiM4aloT liBeTa (3TO HOEeNaloT KOJIOOYKM) Ha
Kpaio IOJIsT 3peHUsI, OTKYIa JIydd IOManaioT Ha Iepudeprio ceTyaTKH, Ha-
NEJIEHHYIO JIUIIb IMaJloYKaMM, HaXe SIpKHe IMPEeIMEThl BBIIISOSAT MOHOTOH-
HO-cepbIMU. Ilo3TOMYy B CyMepKax MHUp TepsieT IJis Hac CBOM sSIpKHe Kpac-
KU: Bedb, KOTga CBETa Majio, Mbl BHIUM C IOMOIIBIO OOTHUX TOJBKO Iajo-
YyeK, a OHM TOKa3bIBalOT HallleMy MO3TY TOJIbKO YE€pHO-0ej10e «KMHO».

Ilo 51Ol XXe mpuYMHE BCE IUIOXO OCBEIICHHBIE MpPEeOMEThl KAXYTCS HaM
cepbIMM, 0e3 KpacoK. Jlaxke MHOIHME «OTHeOblIalllie» 3Be3THbIE MUPHI B
TEJIECKOIIE cephble, KaK MpeapacCBETHBIM TyMaH Ha 00JIOTe, — CBET OT HUX,
MoKa MWUIMapabl JieT OSXWUT OO Hac, TepsieT B IYTHM TaK MHOTO 3HEPrHH,
YTO KOJOOUKM TIjlaza He MOIYT omnpelenuth ero useT. Ho oH Bce-taku
ectb! HemaBHO aMmepuKaHCKUE aCTPOHOMBI ITOJIYUIUIM IIBETHBIE CHUMKU
KonpueBunHoit 1 KpaboBuUIHON TyMaHHOCTEN: mepBasi U3 HUX U3YMUTEIb-
HO CHHSIS, C SIpKMM KpacHBIM OpPEOJIOM, a BTopasi — Trojybasi, ¢ MpaMop-
HbIM OPAaHXXEBBIM PHUCYHKOM.

Ilamoyku ceTyaTKuM K CHHMM JydaM crekTpa 0oJjiee 4YyBCTBUTEJIbHBI,
yeM KOJOOUKM, HO 3aTO COBCEM HE€ BUIST TEMHO-KpacHBIM IIBET: OH IS
HUX BC€ paBHO uTO 4epHbii. Otcioma moisydyaercs 3¢dext [lypkuHbe: B
CyMepKax CHHee KaxXeTcs sipye KpacHOro, a JHEeM, KOrma MHOTO CBeTa,
KpacHBI 1IBET, O€CCIIOPHO, SIpY€ CHHETO.
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Ilpennonaraercsi, uro uBeT (M CUMHMI, W KpacHBIM, W JIIOOOM Opyroii)
Mbl BUOWMM TaK: €CTb TPU TUIIA KOJIOOYEK, KAXIBIA pearpyer Ha 3JIeKTpO-
MarHUTHbIE KoJieOaHUsl OlpeleieHHO 4acToThl. ['0BOpsl MHAaye, OMHU KOJI-
0OYKHM TOMIOLIAIOT IIPEMMYIIECTBEHHO KpaCHbBIE JIyYd, BTOpble — 3eJIEHBIE,
TpeTbd — cuHMe. VI mosToMy, KOraa CBET IOIAajaeT B Iia3, MO3T UCCIIEdy-
€T pa3Hylo MHMOpPMAIMIO, MOCTYIIUBIUIYIO OT KOJOOYEK, M PEeIaeT, OCMBIC-
JIUB €e, KaKOro 1IBeTa JIy4d BUIOUT IJas.

IlpencrapneHre O BceX APYTrMX KpacKaX, KOTOpbIMM TakK Oorata Mpupo-
J1a, HallleMy CO3HaHHUIO JAaeT BO30YXIEHHE Cpa3y HECKOJbKUX TUIIOB KOJI-
6ouek. HanmpuMmep, ecnu Mbl BUAMM XKENTBHIN LIBET, 3HAYUT OTHOBPEMEHHO
A C PaBHOM YAaCTOTOM ITOCHUIAIOT B MO3T CUTHAJIbI M 3€JIEHble U KpacHBIE
KoyI00uKu. Eciiv 4enoBeKy He NOCTaJuCh IO HACJEACTBY F€HBbI, OT KOTOPBIX
3aBUCHUT pa3BUTME B CETYATKE KPACHBIX, CUHUX WJIM 3€JI€HbIX KOJIOOYEK, TO
OH OyneT nanbTOHUKOM. IIpuMepHO 8 mporieHTOB MyxumH U 0,5 mpoiieHTa
JKEHIIMH HalesJeHbl OT IMpupoAbl nedeKTaMu LIBETOBOIO 3PEHUS: MUp IUIS
HMX YaCTMYHO WJIM IOJHOCTBIO JIMILEH KPacoK.

OHM BUAST €ro NMpUMEPHO TaKUM, KaKvMM IIpelCTaeT OH Iepel Ila3aMu
cobaku: Bedb MHOTHE 3BepU (HO He O0e3bsHbI), KaK IMPEHIoaraloT, He
BUIAT KpacoK. Ho Apyrue XWBOTHBIE (MTULIBI, PBHIOBI, MPECMBIKAIOIINECS,
HACeKOMEBIE) OTJIMYHO pa3jvMyaloT LBeTa. IlpaBma, y MHOTMX HaceKOMBIX
BUIUMBIA CIIEKTP MO CPAaBHEHMIO C HAIIMM HECKOJbKO CMEIEH, TaK CKa-
3aTh, «BIPaBO» — B yJbTpaduoseToByl0 30HY. Ilyena, Hampumep, BUAUT
MHUD XKeJITO-3eJIEHO-CUHE-YIbTpadroaeTOBbIM. O KpaCHOM OHa ITIOHSTHS He
umeer. [louemy Xe Torma caguTcs Ha KpacHble po3bl win Maku? IloTomy
YTO MHOTHME KpacHBIE LIBETHI (HO HE BCE) OTPaXaloT YJbTpaduOIeTOBHIE
JIydd, K KOTOpPBIM IJla3a IT4eJl OY€Hb YYBCTBUTE/IbHBI. Kakoro 1Bera 3Tu
JIydd, MBI HE MOXEM CKa3aTh, TAK KaK HUKOrJa MX He BUAMM. [J1a3 Hail
CJieNl K HUM C poxaeHus. ToNbKO HEKOTOpble MPUOOPHI MOKAa3hIBAIOT, YTO
yABTPa@UOIeTOBbIE JIYYU NEUCTBUTEIBHO CYLIECTBYIOT.

Hns myen u Genele uBeTHl He Oenwle! Ilouemy? IloToMy, 4TO He Bce
OHM IO OJMHAKOBOMY OTPaXaloT YJIbTpacHOJIETOBbIE JIYYM: OOHU OOJIbIIIE,
JIpyrve MeHblle. 3HAaYuT, BCe Oejble IBEThI KaXKyTCS ITJe/laM LIBETHBIMU.
Ko kxakxumu, MBI He 3HaeM.

KeaynouHasi pagdaoCcTaHIMs

YToOBI 3JIEKTPOHHAs MAaNIWHA BBIJAJA HaM pPe3YJIbTaT CBOUX BBIYMC-
JIEHUI, HEOOXOAMMO BCIO IOCTYIIAIONIYIO B Hee MCXOOHYI0 MHMOpMAaIIUIo
IIepeBeCTH Ha $SI3bIK, MOHSATHEIM MallMHE, TO €CTh 3aKOOUPOBATh €€ CO-
OTBETCTBYIOIIUM 0Opa3oM. «IIpupoma BcTrpeuyaeTcss ¢ TOM Xe 3amayei, —
rooput JI. Bynaopumk, — u pelraet ee TeM Xe crocoboM. [Togo6HO To-
MY KaK KOHCTPYKTODP BBIYMCIMTEIBHOW MAIIWMHBI IMPUMEHSIET pa3IUYHEIE
BXOIHBIE YCTPOMCTBA, IOCPEACTBOM KOTOPBIX JHAHHBIE O JABJIEHUU, TEM-
repaType, XMMHAYECKOM COCTaBE€ U OPYTMX BaXKHBIX MEPEMEHHBIX Ipeo0-
pa3yloTcs B ONpeAeieHHble KOMOWHALIMM CTAaHAZAPTHBIX H3MEHEeHUH
3JIEKTPUYECKOro HaIpsKeHUsT (BKJIOUYEHWE — BBIKJIIOUEHHE), TaK U
MIPUPOAA HUCIIOJIb3YET MHOXECTBO DPAa3JUYHBIX CIIELHUATIU3UPOBAHHBIX pe-
LIENITOPHBIX HEHPOHOB, MPe0oOpa3yIoIINX AaBJI€HUE, TEMIIepaTypy, XUMU-
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YecKUi cocTaB M T.NI. B KOMOMHa-

LIMM CTAaHJAPTHBIX M3MEHEHUH II0-

TEHIIMaIa (BKJIIOYEHUE — BBIKIIIOUE-

HHE), TaK KaK 3TO E€IVMHCTBEHHBIN

SA3BIK, MOHATHBIA I LEHTPaJIbHOM R
HEPBHOM CUCTEMBI». .

CaMblifi TOHKMH MeXaHU3M Ta-

KMX Ipeobpa3oBaHUil (YHKLIMOHU- [ =)
pyeTr, 6ecciopHO, B HalllMX IJia3ax. :
Bce mpyrue opraHbl 4yBCTB YCTpO-
eHBbl Tpolle, U paboTa MX He TakK
cioxHa. Hamnpumep, MHoOrue wus
OCsI3aTeJbHBIX peuenToOpoOB Ipemd- 11
CTaBJISIIOT COOOM JIMIIIL BOJIOCOK,
OMJIETEHHBIH TOHKMMU BETOYKAMU
akcoHa. Bcsikoe NpuKOCHOBEHHE K
BOJIOCKY BBI3BIBA€T pACTSXEHUE
9TUX BeTOYeK. A ux medopmaius
ceifyac xe IOpOXIAaeT «Ipoboii» B
000JIOUKE aKCOHa U 3ajill HEPBHBIX
UMITYJIbCOB.

Jpyrue ocs3aTelbHble U 0OJIEBbIE
peLenTOpbl TOXE paboTaloT Ha CXAaTUE€ — OHO «BKJIIOYAeT» IOTEHLMA
nevictBus. Ho oOoHsgHME M BKYC — XMMMYECKME YYBCTBa: IMOCBUIAIOT pas-
HOM 4YacTOThl JIEKTPUYECKUE CUTHAJIbI MPU COMPUKOCHOBEHUM C OIIpele-
JIEHHBIMM MOJIEKYJIaMM.

DTU OBa TUNA HEHPOHOB (OCSA3aTENIbHBIX M XMMHUYECKMX) OYEHb IIMPOKO
HCIIOJIb30BaHbl B KOHCTPYKLIMM YYBCTBYIOLIMX CHCTEM HalllerO0 OpraHu3ma.
MBI gaxe CIBIIIMM Ocsi3ast! YXO He yJIaBJIMBaeT HENOCPEICTBEHHO 3BYKO-
Bble BONMHBI. CHauyana OHU KOJeOMIoT 0coOylo MEPENOHKY B YJIUTKE BHYT-
pPEHHEero yxa: 3ByKM pa3HbIX TOHOB pacKauyMBalOT pa3Hble ee y4acTKu. Buob-
pUpysi, OHM KacaloTCsl HEMpPOHOB, BBITSHYBIIMXCSI B Psii OOUH 3a IPYTUM
BIOJIb 3TON IIEPENOHKHU, U T€ «CTPEJSIOT» BJeKTpo3ainnaMu B MO3r. «00-
wasi KapTMHA BO3HMKAIOIIMX [IPUA 5TOM CTaHIAPTHBIX HEPBHBIX MMITYJILCOB;
PacCIIpOCTPAHSIOIINXCS TI0 aKCOHaM, U €CTb TO, YTO MO3I HCTOJIKOBLIBAET
KakK pedyb, CUM(MOHHUIO WIXA KPUK MIIaACHIIA».

Y Hac B KaXIOM yXe OKOJIO 24 TBICSTY HEPBHBIX KJIETOK, «OCS3aIOHIMX»
3ByK. Ho y MoTbhuibKa mx Bcero aBe! M1 OHM OTJIMYHO CHBILIAT 3XOJIOTHU-
pylolliMe KpMKHM JIeTydux Mbiei yxe 3a 30 merpos! IlpuemHas Moui-
HOCTb 3TMX OBYX KJIETOYEK JIMIIb B CTO pa3 cjabee, YeM y HaIETo yxa.

Ky3Heuuk cBoM yiM IpsdyeT B HOXKaX. Ml B HMX, HaBepHOE, TOXe
BCEr0 HECKOJIbKO «4YyBCTBYIOIIMX» 3BYK KieTOK. OmXHaKo OHM CJbIIAT
CTPEKOTaHHE MOIUHOCTBIO BCETO JIMILIb B IISITh CTOKBAAPWILOHHBIX BaTTal

B o0uieM, NpUHLUMIT OMOBEILIEHMS MO3ra 000 BCEM, YTO IIPOUCXO-
IUT BHE €ero, €IuH IO BCEM KaHajiaM, N0 KOTOPHIM 3TO OMOBELICHUE
IoCTymnaeT. Bce MATh HAalIMX OPraHOB YYBCTB IOBOPST Ha OLHOM S3bI-
kKe. 1 MBIl MOXeM OBITh YBEPEHBI: €CJIM OTKPOIOT MU LIECTOE YYBCTBO,
OHO [OJXXHO T'OBOPDUTH Ha TOM X€ <«3JIEKTPUYECKOM» OUAJIEKTE, IOTO-
MY UTO TOJBKO OH MOHSITEH MO3LY.

Brpouem, Hayka, Mo CymiecTBy, JaBHO YK€ MMeEET OEN0 C <«UIECTHIMU
yyBcTBaMU». OHM M3y4eHbl Y MHOTUX XMBOTHBIX, X S MOJPOOHO paccka-
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3bIBAJl O HUX B APYTMX CBOMX KHMrax'. PasHble 3TO 4yBCTBa: TYT U IOJISIPO-
WUObI, U BCSIKOTO POJa 3XOJIOKATOPhI, U COHAphI, JBa Pa3HBIX COpPTAa TEIUIO-
BOTO 3pEHUsI, BUOpAlIMOHHOE YYBCTBO U YYBCTBO BpEMEHM, COJIHEYHAs Ha-
BUTALIMSI U MarHUTHasi OpUEHTAlMsI, OULIYIIEHUE HAIIPSDKEHHOCTH 3JIEKTPU-
YEeCKOTO ITI0JISI U 3JIEKTPOJIOKATOPHI.

Y HEKOTOpBIX XXUBOTHBIX U pacTeHUU OOHapyXeHbl B pa3Hble (a3bl
UX XHU3HU Jaxe KaKWe-TO CTpaHHbIE M3Ny4yeHHs. BO3MOXHO, mpsIMbIe
WId NOO0OYHBIE «IIPOAYKTBbI» HEBEOOMBIX HaM OpPraHoOB 4YBCTB? MwuUrto-
reHeTu4YecKue yabTpaUuOoJeTOBbIE JYYU PACTCHUIl M3BECTHH JABHO.
A Tperb Beka Hasanm ['eopruit JlaroBckuit, pyCCKUil HMHXEHEp, IOJY-
yuBIIMA Bo PpaHuuu opaeH IToyeTHOro JierMoHa 3a TEXHUYECKHUE HC-
CNIeMOBaHUs, Pa3BWJI LEIYI0 TEOPUIO XMBOTHOIO HU3JIYYECHUS] IIMPOKOIO
nuanasoHa. CHayajlla OHa He Hallla IPU3HAaHUs Yy OMOJIOroB. A Terepb
B MPEINCIOBUM K IOCIEeOHEMY U3MaHUIO ero KHuru (1963 rom) BechMa
aBTOPUTETHBIE MHpodeccopa NMUINYT OyKBaJibHO ciemylonee: «Kaxmbrii
Yel0BeK U3Jy4aeT paguoBONHBI. OH XWBas paauMOCTAHIIUS WCKIIIOYM-
TeAbHO Manoil MomHocTU. CTEHKM XejaylKa HCIYCKaloT He TOJbKO
UH@paKpacHbIE TEIJOBbIE BOJHBI, HO M IOJHBIA CIEKTP BHIUMOTIO
CBeTa, yAbTpa®UONETOBLIE JIYYU, UKC-JIYYd U paguoBOJHBI. KOHEYHO,
BCcsA 3Ta pamuanus ¢aHtacTuuecku cinadba. Ho mstmmecstudyroBast aH-
TeHHa Mopckoii ucciieqoBaTeIbckoi 1abopaTopuu B BallluHITOHE, Hau-
Oosiee YyBCTBUTEJIbHAsI U3 CYIHECTBYIOIIMX, CMOIJIa MOMMAaTh PaJHOCHUI-
HaJIBl HAIllETo Xeynka 0ojiee YeM 3a YEeThIpe MILIM».

ITumyT o ewe Gosiee yoIUBUTEIbHOM M HEBEPOSTHOM: aMepUKaHCKUE
OKeaHOoJIoTh MoiiManu Oynro Obl B MIyOOKOBONHOM BHaguHe y Ouiuii-
MUWH... paguoakTuBHBIX pbIO! [lo3amu a3 y atux maneko He Ge3ormac-
HBIX XUTeNel MpayHoOl Oe3mHBbl SPKO CBETWJIMCh OOJIbIIIME OpraHbl, MC-
MyCKaBIINE, TOMMUMO OOBIYHBIX JIydeil, TakKXe M BCEIIPOHUKAIOIIUE
JKECTKUE PEHTIeHOBHI Jyudu. PHIO 3THUX cedyac TILIATENIbHO MCCIEOYIOT.

Takue OTKpBITHS, BO3MOXHO, BOOIYIIEBST BCEX, KTO BEPUT B TeJe-
natuio. Bce-Taku Kakue-TO JIydu, KakKoe-TO M3JIydeHHe — He OHHU JHU
HECYT B CO3HAaHWE MEpLUIIMEHTOB IPEAYYBCTBUS W UyXHE MBICIU Ye-
pe3 OoJIbIINE PACCTOSTHUS?

A TaKk HyXOaeTrcsl B yeM-HUOyIb MaTepUallbHOM 3Ta HoBasi 006jacTh
MHOTOO0€IIAIOIIMX UCCAeTOBaHUM, CIUIONIb IOKA COCTABJIEHHAsl U3 aHEK-
noToB! buosiorn He pa3 yXe ybeXHaluch, YTO B >XXWBOW IMpUPONE TaK WIK
MHaye OCYLLUECTBJISIOTCS IMOYTU BCe (PU3UYECKU BO3MOXHBIE CHCTEMBI.
JIviube TO, YTO MPOTUBOPEUMUT 3aKOHAM HEXHBON MaTepuM, HEMBICIUMO U
B Marepuu XuBoi. ITosTomy u Tenemarus, U <«IajJbLEBUOCHUE», U BCSIKHE
IpyT¥e MOIOHBIE B MOCJE€OHEE BpEeMsl 4YeJIOBEYECKME CTPAHHOCTU JIMIL B
TO Mepe peasibHbl, B KaKOW COOTBETCTBYIOT OHM ¢u3uke. To, 4To c ee
TOYKHM 3PEHUSI HEBO3MOXHO, HE CYIIIECTBYET.

'«Tponoto nerenn». Man-so «Momonast reapmust», 1961 u 1965; «M y
Kpokomwia ecTb Ipy3bsi». M3n-Bo «Momonast reapousi», 1964; «Kyna u
Kak?». U3n-Bo «MuIcib», 1965.
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«CnMHHON MO3r, HOKPBITHIM IIMIIKAMM»

Tak, roBoputT Bymopumk, OOWH CTYIEHT OTBETWJI Ha BOIIPOC, YTO TAKOE
TOJIOBHOU MO3T.

HeusBecTHO, KakuM 0ajuioM OLIEHWJIM 3HAHUS IOHOIIM, HO B OCTPO-
YMUU €My OTKa3aTh HEJb3Sl.

B camom mee. Mo3r roJoOBHOM — IIPOJOJDKEHWE M pacIUIMpeHUe CITMH-
Horo. Ero BepxHero KoHIIa, ecid pedb umeT o 4ejoseke. (Ecau o moboMm
YeTBEpOHOIOM, TOIJA IlepemHero.) DKOHOMHas INpupoaa ObUIa MOCTaBlieHA
3[ech Iepel 3amayeif: BMECTUTh KaK MOXHO OOJIbIlle MO3TOBOIO BELIECTBA
B IIPOCTPAaHCTBO, BeCbMa orpaHudeHHoe. HaBepHoe, oTcioma 3TO NpHYyI-
JIMBOE HAarpOMOXIEHHE BCSKOTO pola CKJIAmoK M Inuinek. Kaxmas menb-
yaiilas CKIamoykKa M IIMIIeYKa MOJydiUla CBOe Ha3BaHMWeE. XOpOLIMMA aHa-
TOM U (DU3MOJIOT OPUEHTUPYETCS B HMX, KaK CTApOXII B POTHOM TOpOJIE.
YTtoObl HE 3a0IyIUTHCS B 3TOM <«I'OpOAE» W B JaJIbHEMIIIEM SICHO ITpEACTaB-
JISTb, O YeM MIOET pedb, HECKOJBKO IJIABHBIX €r0 «paiiOHOB» M Oaxe
«YJIMII» TIOCTapalTeCh 3alIOMHUTb.

CtBos. Bce, YyTO ocTaHeTCs OT MO3ra, €CJIM CHSATh TMOJYLIIApUs U MO3-
Xe4oK. DTo, Tak ckaszath, Ctapo Mscrto' B HameM «ropome». Camast IpeB-
HSIST YacTh MO3ra. DBOJIOLMS MOYTH HE 3aTPOHYJIAa €ro. DTOro He CKaXelllb
0 «HOBBIX KBapTajax» — noyiiapusx. He omuH gecsaTok Momeneil coenaia
IpUpoAa, MpeXIe YeM JOCTMIVIA COBEpIIEHCTBA: COTBOPWIA IMOJyIIApUs
YeJIOBEYECKOro MO3ra.

«HoBBIe KBapTaibl» 30eCh TaK OOIIMPHBI, YTO CTAaphIX 32 HUMHU U HE
BunHO. CoOGCTBEHHO, pa3pociach INIABHBIM 00pa3oM «HOBOCTPOMKA» CaMBIX
MOCTEMHNX 3TaroB 3BOJIIOLMM, TaK Ha3blBaeMasi Kopa Mosra. B Heil Bcs
CJIOXHOCTh M BCe OOraTCTBO AYXOBHOM XM3HM 4yeynoBeka. Ilo3HaHue OKpy-
KalIIEro MHpa, OyIIeBHBLIE IEepeXWBaHMs, JIIOOOBh, COBECThb, OTBara, yc-

'Ctapo MscTo — crapslif TOpol — cTapble PalioHbl Bapiuashl
v Tparu, BOKpPYT KOTOPBIX paspoCiMCh B NajlbHEWIIIEM ropona.
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MexXyu HayKM, MCKYCCTBa M IIOJUTUKUA — 3TO BCE pE3YyJbTaThl PaboThl
CJIAXXEHHOr0 M TOYHOIO MexaHH3Ma, UMEHYEMOI'O0 KOpOM YeJIoOBEYeCKO-
ro Mo3sra.

Ecnu moMHuTe, 3amaya cTosUla CIOXHAsi — BMECTUTb OOJIbLLIEE B MEHb-
mee. Y ecnu, HauuMHasi «CTPOUTh», MPUPONA IIPOSIBMIA HEYEMHYIO lLeN-
pPOCTb M OTBEJIa MOI CTBOJ W ApPEBHUE OTIE/bI ITOJYIApUil OONBIIYIO YacThb
yepera, TO, KOraa OeJo OOIUIO OO0 KOphI, CTajlo SICHO, YTO OHAa CcJierka
IpocyuTaiach. Mecra OCTaBajJioCh Majio, a COeJIaThb HY:KHO ObUIO elBa JIM
He OOJbIlle TOTO, YTO yXe chejaHo. Ilpuiuiock yXuuipsTbes. JIenuTh,
HaJCTpauBaTh, YKMMaTh, COOMpPaTh B CKJIAIKU.

Ckiagky KOpbl aHATOMEI Ha3BaJIM M3BUJIMHAMM, a LIEIM MEXIYy HHU-
MU — Oopozmamu. Co3maHue 60po3a U U3BMJIMH OBUIO OCTPOYMHBIM BHI-
XOJIOM M3 TOJIOXeHUs. BO BCSIKOM ciydae, TaKMM CIIOCOOOM IIpUpoIe
yIoajJock B OYEHb MaJOM IPOCTPAaHCTBE pasMeCTUTh 15 MMLIHapaoB
HEPBHBIX KJIETOK — OCHOBHYIO «pabouyio Cuiy» Kopbl. KcraTu, OKoOJO
70 MpOLIEHTOB BCell IMOBEPXHOCTH KOpPHI (a oHa paBHa 2500 xBampaTHBIM
CaHTMMETpaM) CIpPSITAaHO B INIyOMHE OOpO3I.

B ronoBHoM Mo3ry mBa nosayiuapus. OHM OTIOENIeHbl Ipyr OT Apyra
MMPONOJbHOM O0opo3moii. BTO, MOXHO CKa3aTb, MAaWH-CTPUT — IJIaBHas
ynuua mosra. OHa paccekaeT e€ro BIOJb. A NONEpeK MO3T NEIUT LEHT-
pasibHast 6opo3na. TouHee, Kaxnasi U3 LIEHTPAJIbHBIX O0pO30 — UX IBE —
paccekaeT IONoJiaM CBOe ITojiymiapue. Tak Kak ITOJyIIapus CUMMETpHUY-
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Hbl, TO IMOCTPOEHBI OHU IO ONHOMY IUlaHy. M Bce 60po3mbl, U3BWIMHH U
O CYLLECTBYIOT B OABOMHOM Habope. TONBKO «IMOCTpOMKM», CKaXeM, Jie-
BOIO MOJIyIIapUsi — 3€pKaIbHOE OTOOpaXKeHME «IOCTpoekK» IipaBoro. Ile-
pel LeHTpaIbHONM OOpO3mOM JIEXUT NBYXCAHTHMETPOBAs IIOJIOCKA MO3ra,
KOTOPYIO Ha3BaJIM MPELIEHTPAJIbHON M3BWIMHONM. A TaKylo e CKJIago4yKy
1o3angu 60po3abl — U3BWIMHOM MOCTLHEHTpalbHOI. Botr, moxanyit, u Bce
«YJIVLBl» TOMyIIapuii, KOTOPble HYXXKHO 3HaTh IJIS IIepBOro pasa. Jaibiie
HaM MPEACTOUT 3HAKOMUTBHCS elle C HEKOTOPHIMM HX <«MUKpOpaiioHa-
Mu». Ho, 3aITOMHUB 3TH OPUEHTHPBI, BBl HE 3a0JIyIUTECH.

Teneppb, Korna HeHTPaJIbHBIM IUIAH «TOpOAa» HaM siceH (CTBOJI, ITOJIY-
1Iapusi, MO3X€4OK — OCHOBHBIE MOApa3lejieHUus MOo3ra), MBI MOXeM
MMO3HAKOMUTBCS C KaXObIM «palilOHOM» B OTHEJIBHOCTH.

O Mo3xeyke MHOro roBopuTh He OymeM. CKaXeM TOJIBKO, YTO 3TO KO-
OPOMHALIMOHHBII LIEHTP BCEX CJIOXHBIX OBWDKEHMII. BripoyeMm, 3TO HaBHO
BCEM M3BECTHO.

ITponommkuM pasroBop O MOMyIIapusX. A TouHee — O Kope. Bo-mep-
BBbIX, 3TO BAXHO CHOEJIaTh, [OKA BBl €llle HE 3a0BbUIM TOrO, YTO O HEM OBbUIO
CKa3aHO Ha Tmpenplmyleid crpaHuiie. M1 BO-BTOPBIX, HaYMHAThb M3y4eHME
TOJIOBHOTO MO3ra C KOpbl — CBOEr0 poja Tpaguuus. Bo3aMoxHO, MoToMy,
YTO KOpa caMasl JOCTYITHasi, a OTTOTO U JIydllle M3ydeHHasi 4acTb MO3ra.

LiBeT y Hee cephnlil. DTUM OHa OOsi3aHa TejlaM 15 MWUIMApIOB HEPBHBIX
KJIETOK, U3 KOTOPBIX COCTOMUT.

Bce 15 mMwummapaoB mnpupona cobpajia B IUIEHKY, TOJIIMHA KOTODOM
He IpeBblIaeT 3 MWLUIMMETpoB. Ho u 3TH 3 MWUIMMeETpa OHa yMyIOpHu-
JlaCh paccjiOuTb, a Cpelu HEWPOHOB YCTAHOBWJIA CTPOTOE pa3iejieHue
Tpyna. CaMblii MHTEPECHBI U3 CJI0eB KOpbl — IISTHIM (@ BCEro MX B KO-
pe mects). OH cocTouT M3 rpoMamHeix, o 130 mMukpoH' B muamertpe,
KJIETOK, KOTOpblE IMOXOXH Ha MUpaMMIBl C OTPOCTKAMM. DTH HEUPOHBI
TaK M Ha3BaJIM — TUTAHTCKUE IUPaMUIOHbIE KIJETKW, WIA TMTaHTCKUE
kineTku bena, mo ¢GaMuiIMM Y4EeHOro, KOTODPBIM IIEPBBIM HUX OITMCAI.
JJMHHBIE aKCOHBI 3TUX KJIETOK COOMpPAIOTCS B IyYKU M YXOOST B CTBOJ U
cnvuHHOM Mo3r. IIo HUM OT KOphl OeryT OBUTraTesibHble KOMaHObl KO BCEM
MbliiaM. I1osToMy TrUraHTCKuMe NUMpaMHUAHbIE KJIETKM Ha3bIBalOT IBUIA-
TEeJIbHBIMU HEMpOHaMM, M HX OOJblIIE BCETO B Y4acTKaX KOpBI, KOTOpBIE
3aBEAYIOT OBIDKEHUSIMU TeJa.

A TaM, Kyla MOCTYIIal0T CUTHAJIBI OT OpPraHOB YYyBCTB, JIy4llie BCETO pas-
BUTBHI TPETUM M YETBEPTHIN CIOW. TpeTuil ClIoXeH ToXe M3 IMUPaMMIHBIX
KJIETOK (HO pa3sHOCOPTHBIX), a YETBEPTHIH — M3 3epHOBUAHBIX. HelpoHbl
3THUX CJIOEB Ha3bIBAIOT YYBCTBUTECIIBHBIMU.

Tpu Opyrux ciaosi B OCHOBHOM KOHTAKTHBIE, WIM I[IPOMEXYTOUYHBIE: 4Ye-
pe3 HUX HaJIaXUBAETCsl «B3aMMOIIOHMMAHUE» MEXIY KIETKaMU pa3HBbIX
Y4acCTKOB KOpHI.

Ilon TpemMss MWUIMMETpaMH CEepOro BelllecTBa JexXuT Oemoe. M3 aTmx
IByX MaTepHaJIOB BBIIOJHEHBI BCE OTHENbI TOJIOBHOro Mosra. Pacronara-
I0OTCI OHM B MO3IY B pa3HBIX KOMOMHAIMSX M codyeTaHusx. Ho 3HaueHue
KaXIOro M3 HHUX OT 3TOro He MeHsercs. Cepoe BellecTBO, KaK MBI Telepb

'TnaMeTp OGBIYHBIX HEHPOHOB TOJIOBHOIO MO3ra He NpeBbILaeT 4—6
MUKPOH.
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3HaeM, — CKOIUIEHUWE HeHWpoHOB'. Bejloe — TONBbKO akCOHBI, COOpaHHBIE B
Iy4YkKd. DTO CBOETO poia Kabeiau, Yyepe3 KOTOphIE pa3Hble YacTW MO3ra 00-
MeHUBaloTcss uHpopMaiueii. Kakyo xxe MHGopMaluio Mojy4yaoT U pacChl-
JIAIOT HeMpoHBI KOpbl? OgMHAKOBa JIM OHA B pa3HBIX €€ ydJacTKax?

Iutuur u1 @puy ObUIM TMepBRIMU, KoMy B 1870 romy kopa majia Ha
5TH BOIPOCH 4YeTKuil oTBeT. IlpaBma, «BONpPOCKHI» 3aJaBaJiUCh B HE
OYeHb nmenuKaTHOi ¢opme. Kopy pasmpaxanyd 3JeKTPHUYECKHM TOKOM.
Ho nens ompaBmana cpenctBa. Pe3yjabTaThl Mopa3uiaM BceX. «3aim»
UMITYJIBCOB, TOCJAaHHBINA B OOUH YYacTOK, IIEBEJbHYJ XBOCT (ITOCKOJIb-
Ky Kopa IpuHamjiexamta cobake). MMITyJIbCHI, aIpecoBaHHBLIE OPYTHMM ee
y4acTKaM, 3aCTaBWJIM COTHYTBLCS JaIly, OEPHYIM BEKO... 3HAYMT, PELIVUIM
yyeHble, B KOpe €CThb LEHTPHI, KOTOpPhle KOMAHIYIOT BCEMU MBILKEHUSIMM
Tena. Tak M 0Kas3ajocCk.

ITo3nHee Takast Xe ABUTraTeNibHasi 30HA ObLIA OOHApy:Ke€Ha M B KOpe 4e-
JIOBEKA4, B IpelieHTpabHOM M3BWIMHe. KoMaHmHbBIe IMyHKTHI MpHpoOOa pac-
MOJIOXIUIa B OIpeAe/IeHHOM mopsake. TOUYKM, YIpaBIISIONIME IBIDKEHHUEM
MaJblIeB HOT, JIOOBDKKM, KOJeHa, Oedgpa, TYJOBHMIINA, IUIeYa, JIOKTS, 3a-
ISICThs, CIIEAYIOT OPYT 3a OPYI'OM, CTPOIO IO OYepenu.

Ha moBepxHOCTM MO3ra Ha MPELEHTPAIbHYIO M3BIIMHY MOXHO CIpOe-
LMpoBaTh Bce Teno. IlomyyeHHass KapTWHA, €€ Ha3Bajld <«TOMYHKYIIIOCOM»
(«MaJIEeHPKMM YeJIOBEYKOM»), JACT OYEHBb HAIJISITHOE IpeACTaBIeHHUE O TOM,
Kakas 4acTh IpELEHTPATbHON M3BWIMHBLI 32 KaKOe IBIDKEHHE OTBEYaeT.
«YenoBeuek» OymeT MepeBEpHYT BBEpPX HOraMH. Y HEro OrpoMHasl TOJIOBa,
HEMOMEpPHO OOJIBIION pPOT, rpoOManHasi KUCTb U MATIOCEHBKOE TYIOBUIIIE.
Taxkast mucrpomoplius IMPOU3OILIA OTTOrO, YTO, pacIpenesiss YJ4acTKU MO3-
ra, OTBETCTBEHHBIEC 3a IOBVIKEHMS Pa3HBIX YacTel Tejla, MpUpoJa YYUThIBAIA
CJIOXHOCTb YIIpaBJIeHUs] MX MBIIIaMu. JBIDKeHus TyJoBMIA npocTel. M B
KOpE y4YacTOK, OTBEYAIONIWii 32 HHMX, HeBeJMK. UyThb moOOJbIIe HEHpPOHOB
OTBEIEHO MJIs1 yIpaBiieHust HoraMu. Ho 3aTo KMCTh, Majblbl M POT «3aHU-
MaloT» eIBa JIM He IBe TPeTH Bcell M3BWIMHEBEL W 3TO moHsATHO. BecnmomMHu-
Te, KAKUe CJIOXHBIE M TOHKHE IBVDKEHUS UM IOCTYITHBI.

ITomymrapuss CUMMETPUYHEIL, U, CJIEOOBATENIbHO, V «TOMYHKYJIIOCa», CKa-
K€M TIpaBOTO IMOJyHIapusl, €CTh 3¢pPKAJIbHBIA aHTUIION B JieBOM. Kambrit
M3 HUX YIIPaBJISIET OBYDKEHUSIMU MPOTHBOIIOJIOXHOIM IMOJIOBUHEI Teja: Jie-
BBIIl «TOMYHKYJIIOC» — IPaBbIM OOKOM, a MpaBbIii — JIEBBIM.

Y «MaJIeHbKOTO 4YeJIOBeYKa» IPELEHTPAIbHON M3BWIMHBI €CTh JBOMHUK
B M3BWIMHE TMOCTUEHTpabHOM. HO OH He «IBUraTeJIbHbIN», a YyBCTBH-
TeJIbHBI. B OyKBaJIbHOM CMBICIE. B HEro mpuxomsT CUTHAJILI OT BCEX OCsI-

'Ecnu roBopuTh GoJiee TOYHO, HEHPOHBI — IJIABHASI COCTABHAs 4YacThb
Ceporo BELIECTBA M OCHOBHasi €ro «paboyass» cwia. OmHAKO, KpoMe
HENPOHOB, CEpOe BEIECTBO COCTOMT M3 CETH MENKUX KPOBEHOCHBIX
COCYIOB M KJIETOK, BBIMTOJIHSIOMMX pa3IUYHblE BCIIOMOTAaTeJIbHBIE
byHKUMM, HampyMep TONIEepXaHWe OIpeIeeHHOM XMMMYECKOM cpe-
IIbI, HEOOXOOVMOM IUISI HOPMAJIbHOM PaGOTEl HEMPOHOB.

’MHTepecHO, YTO B KOpPE MO3Ta CBMHBU IMEPBEHCTBO IEPXUT OBGNACTS,
COOTBETCTBYIOIasl PhUTY, a Yy JIOLIamu Xpar, BepHee Koxa, OKpYyXKaio-
HIasi HO3ApH, «3aHUMAeT» B KOPE CTOJILKO XE MECT4, CKOJIBKO BCE OC-
TaJILHOE TeJIO.
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3aTENbHBIX PELENTOPOB KOXU. YyBCTBUTEIbHBIM «TOMYHKYJIIOC» JIEXKWUT
CTPOTo MapaUIeibHO ABUTATEIbHOMY. M €ClTM OH «ITOYyBCTBYET», CKaXeM,
yKOJI B MU3MWHEI] JIEBOW DPYKH, TO Cpa3y Xe COOOIIMT 00 3TOM IBUIATElb-
HOMY <«TOMYHKYJIIOCY», TEM €ro HeMpOoHaM, KOTOphIE IPUBOIAT B IBIDKE-
HUE MM3MHEL JieBOoM pyku. M OHM OTmamyT MpMKa3 MBIIILAM: OTOEPHYTh
MM3UHELl OT UTOJIKH.

Tak Kak MO-JaTbIHU YYBCTBO — SENS, TO IMOCTIHEHTPAIBHYIO W3BIJIMHY
Ha3Bald CEHCOPHOM, TO €CTb YyBCTBUTEJIBHOW, TOYHEE — 30HOU KOXHOH
YYBCTBUTEIBHOCTH.

Ecnu mporyisaThes MO COCEIHMM «KBapTalaM» MO3Ta, MOXHO HalTh
ellle HeCKOJIbKO CEHCOPHBIX 30H. Y BCEX OpPraHOB 4YYBCTB €CTb B KOpE
CBOM TOCOJBCTBA. B 3aTBUIOYHOI HOJIE — MOCOJILCTBO 3PUTEBHBIX HEp-
BoB. Ee Tak v Ha3pIBalOT — 3pUTEIbHAs CEHCOpHas 30HA. B meHTpe BU-
COYHOM KOpBI — TIPENCTABUTEIBCTBO CJyxa. A BKYyC M OOOHSIHHME, KakK
HEIaBHO BBIICHWIOCH, IIPHCBLJIAIOT CBOMX <«IIOCJIOB» TOXE B BHCOYHYIO
OO0, TOJBKO MOOJMXE K CHUIbBUEBON 0OOpO3[e, KOTOpasi OTAENISIET BU-
COYHYIO JOJII0 OT OCTAJIBHOTO IOJIYLIApHS.

3HayuT, 6e3 KOphl HaM HU IIary CTYIUTb, HU cioBa MosBuTh? Tak? He
coBceM Tak. M maxe coBceM He Tak. CobGaka, Hampumep, 6€3 KOpbl MOXET
XKWTh rod. bymer ctosith, XomuTh, JasTh. OTOepryuBath Jally, €CIi €€ YKO-
mot. ['otath MsICO, eClu €ro yjaoxar B poT. IlpaBma, «CO3HaTeIbHO» MC-
KaTh 3TO MSICO, IIPSITAaTbCSl OT BparoB M OT3BIBATHCS Ha KJIMYKY He OyIeT.

VY 4yenoBeka Toxe 0e3 0coOOI OIMacHOCTH I KWU3HU MOXHO YIAJIMTh,
HalpuMep, MpeleHTPaIbHYI0 M3BWIMHY. (Pasymeercs, Ha JIOOX CIIELU-
aJIbHO TTOJAOOHBIX OIBITOB HE CTaBSIT, HO MHOIIA IpPU BCAKUX MO3TOBBIX
TTOBPEXIEHUSIX XUPYPTU BBIHYXKIEHBI 3TO JE/aTh.)

Tak BOT O YeJIOBEKE C yOaJIEeHHOM MpELEHTPAIbHOM M3BWIMHON. OH He
yMHUpaeT. ¥ HEro TOJIbKO TEepPeCTaroT IMOJIYy4aThCsl CJIOXHBIE M TOHKHE OBH-
xeHusi. Ho rpyOble ocTaioTcsi. A BCe IIOTOMY, YTO OCTOpOXHas IpUpPOna,
He JOBEpsisi Kope, OTIeJy HOBOMY U €Illeé HEOOCTAaTOYHO HCIBITAHHOMY,
COCpEeNOTOYWIa YIIpaBJI€HUE BCEMU XKU3HEHHO BaXXHHIMM (QYHKUMSIMU B
CcTBOJIE. 3M€Ch LIEHTPHl ObIXaHWS, [JIOTAHUS, PETYJSILIMU cepaua... A Kopa
TOJIBKO ITOMOTaeT CTBOJIy BBIMOJIHATH BCe 3TO Gojiee TOHKO U TouHO. Ho
IJIaBHBIM 00pa3oM 15 MIULIHApAOB €e HEPBHBIX KJIETOK MPUPOAA MpeqHa3-
Hauyuja [Jid TOTO <«YBJIEKATEJILHOTO 3aHSTHUS», KOTOPOE MBI Ha3bIBaEM
BBICIIIEN MHTE/UIEKTYaJIbHON MESATEIbHOCTHIO.

MpblluieHue, pedb, NMaMsiTh, CJIOXHBIE MEpeXMBaHWS — BOT, IMOXATyH,
OCHOBHBIE aCIEKThI 3TOI0 «YBJIEKATEJbHOIO 3aHSITHS».

Co3HaHUME — caMOe TaMHCTBEHHOE CBOMCTBO YEJIOBEYECKOTO MO3ra —
ellle HeMaBHO Ka3ajJoCh YeM-TO He(U3MYECKUM, JeXallluM 3a IpeaesiaMu
IMOHUMAaHMS U HE TMONNAIOIIMMCS KOJWIECTBEHHOMY MCCJIEIOBaHUIO.

Ho BoT B mocjenHue rombl OMOJOIM U MEOWKM, BOOPYXMBIIUCH (Du-
3UKOI, MaTeMaTUKON ¥ XUMHEH, IMOMBITAIUCH ONPOBEPIHYTH 3TO YOexX-
nmenvie. Y1 MOBOJIBHO ycNelmrHo. BBIACHWIOCH, YTO MO3r paboTaeT B MOJ-
HOM COOTBETCTBMU C (PU3NYECKUMHU 3aKOHAMH TIPUPOABI. A B OCHOBE
«BBICILIMX MHTEJUIEKTYaJbHBIX ITPOIIECCOB» JIeXXaT KaKue-TO (PU3UKO-XU-
MUWYECKHE ITpeBpallleHUS.

MaremaTuku M GU3UKM, TOOPOCOBECTHO M3YYMB JIYYIIME KHUTA O MO3-
re, CMOMEIMPOBAIM HEKOTOPhIE U3 STHX WHTEJUIEKTYaJbHBIX IPOLIECCOB —
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3JIEMEHTAPHOE MbIUIeHue U 3Monuu. OKpBhUIEHHBIE ycriexaMu, OHU obe-
IIAIOT BCKOPE IOCTPOUTH POOOTA C 3JIEKTPOHHBIM MO3TOM U HEepBaMM, HO
C «YeJIOBeUYEeCKHM» CO3HAHMEM, YyBCTBaMM U pasymMoM. M 3To He daHTac-
THKA: TOCTYDKEHUS IOCIETHMX JIET IIPUBEIU «K MPU3HAHMIO CAMOTO CO3Ha-
HUSI €CTECTBEHHBIM (PEHOMEHOM, IIPU OMUCAHMHU U HCCIEOIOBAaHUM KOTOPO-
ro MpUMeHHUMa CHUCTEMA 3aKOHOB U METOIOB €CTECTBEHHBIX HayK».

Beperure jeBpoe nosymapue!

Tpunuare et Hazan mokTop IleHdwin orkazaics ObI IenaTh 3Ty OIle-
pauuio. Y mnanueHTa ObuUla MOpaKeHa LIEHTpajbHAasl YacThb JIEBOTO ITOJTyILA-
pusi. YianuTh ee — 3HAUWIO JIUIIMTHE GOJILHOTO peuu. Bo BcskoM ciydae,
CEpbEe3HO HapyIIUTh ee. Torma B 3ToM ObUIM YOEXIEeHBI BCE HEMpPOXUPYPIHU.

Eile B mecTumecATsIX Tomax IPOLIIOro Beka (paHIly3CKUil XUDYpT
ITons bpoka mokasa, 4To peyb KOHTPOJUPYETCS OINpEeNe/IEHHBIM Y4aCTKOM
KOpBL. Y4YacTOK 3TOT, [0 €ro MHEHMIO, JIEXXUT Ha OOKOBOI IMOBEPXHOCTHU
MPaBoOro MOJYIIapus y JIEBLIEH M JIeBOro — y mpasiueil'. Bpoka 6bu1 u3-
BECTHBII aBTOpUTeT. Ml 3TOT OTHEN MO3ra, OTBENEHHBI UM ITOI IIEHTPHI
peuu, cTai isl HeipoxupyproB Taby. Mexmy TeM OOJIbHBIE C IMOpaXXeHU-
SIMU «3aTIPETHOM 30HBI» MPOJOJDKAIM oOpaliaThCs K BpayaM. MHorue u3
HUX BIOJIHE TOJIKOBO M OOCTOSITEJILHO MOIJIM pacckasaTb O CHUMIITOMax
cBoero Hemyra. Peyb MX HMCKOJIBKO HE IOCTpamana OT Hero.

Takue manueHThl ObUTM U Y moktopa IleHdwina, pyKOBOIUTENST HEBPO-
JIOTMYECKOTO MHCTUTYTa B MoHpeane. HaGmonas 3a HUMM, OH peLIWI, YTO
Bpoka ommu6est, HaIoXUB Taby Ha CTOJIb OOIIMPHYIO TEPPUTOPUIO: TTO-BU-
JIUMOMY, LIEHTpPHBI, YIPaB/IIOLUME PEYbl0, 3aHUMAIOT B KOPE ropa3no MEHb-
e Mecra. BhIsIcCHEeHHE MX TOYHON Jokanmum3auumu 3aHsuio y IleHdwima u
€ro COTPYAHUKOB MOCJEAYIOLUME TPUIOLATh JIET.

OHu BBIOpanM METOH 3JIEKTPUYECKOTO pa3gpaxkKeHHUS. DIJIEKTPOI
(0OBIYHO B3TO 30JI0Tas WJIM IJIaTUHOBAsI MPOBOJIOYKA) IMOIPYXAalOT B
Mo3r. B y4acTok, KOTOphIi uccienyloT. M mpoITycKamT 3JeKTpUYECKUN
TOK. A OOJbHOI IpPU 3TOM CIOKOWHO pacCKa3bIiBa€T Bpayy O CBOUX
omrymeHusx. Iloromy 4to 60 OH HE YyBCTBYET: B MO3Ty HET OOJIEBBIX
pELENnTOpPOB.

Htak, GonbHOI paccka3blBaeT Bpayy C CBOMX ONIYIIEeHMSX. Pazmpaxe-
HUE 3pUTENbHON KODBI BBHI3BIBAET Y HETO IPUMEPHO TO COCTOSIHME, O KO-
TOpPOM TOBODAIT: «MCKphl U3 I1a3 Mockinaiuchk». [Ipu pasmpaxeHUn ciyxo-
BOIl KOphl Y HEro ILIYMUT B YIIIaX. A «yKOJ» TOKOM B peyeBhle LIEHTPHI
TIOJDKEH KaK-TO HapyluTh peyb, [0 aHaloruu Ipeamnonoxwu IleHdbwin.

Hayamich MoMcKu 3TUX LIEHTPOB. BepHee, MX TOYHBIX I'PaHUII.

IIpeueHTpanbHasi M3BWIMHA OTMada cpa3y. KOHEYHO, MOXHO JIMIIUTb
MaluyMeHTa pedyd, pasapaxas <«IyObl», «A3bIK» W <«[OPTaHb» IBUrAaTEJIbHOIO

'HecKoNbKMMM CTpaHHMI[AMM paHblLIE MBI TOBODWIM, YTO MOJYIIAPUS
CUMMETpUYHBI. DTO He coBceM Tak. OmHO M3 NoJyuUIapuil Bcerga
HEMHOro 0oJibllie BTOPOTO — AOMMHMpYeT Hamg HUM. Kakoe HOMMHU-
DYET, 3aBUCUT OT TOrO, MpaBlia ero obyiagaTeib WIM JieBlIa. Y TpaB-
el — Oosblle JIEBOE, a Yy JIEBIIEH — IIpaBoe.
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«TOMYHKYJII0Ca». BojbHOI He cymes OBl TOrda TOBOPUTH TOJBKO ITIOTOMY,
YTO MepecTaiu Obl TOBUHOBATLCS MBIIIIIBI €ro I'y0, S3bIKa M TOpTaHMU.

INendwina xe MHTEPECOBAIO YIIpaBlIeHUE MBICIUTEIBHBIMUA IpOliecca-
MM, JIEKAIIMMHA B OCHOBE PEYMU.

DJIEeKTPOH BBEIEH B BHCOYHYIO JOJIIO.

— Kak BB cebst yyBcTByeTe? — CIpalliMBaeT Bpay OOJILHOIO.

— Xopoliio.

— CMoxeTe OTBETUTh Ha HECKOJIbKO BOIPOCOB?

— IlompobGyo.

Ha skpaHe rnepen maiieHTOM MOSIBJISIETCSI PUCYHOK.

— YTO 31mech HapHCcOBaHO?

— 39T10...

B Ty XXe MUHYTY aCCUCTEHT BKJIIOYAeT TOK. BOJBEHOI cpa3y 3aMOJIKaer,
CJIOBHO 3JIEKTPO3aJII HAYMCTO BHIOMJI U3 €ro roJOBBI 3HAKOMOE CJIOBO.

— Tak 4Tto Xe 37ech U300pakeHo?

BonbHOIM NMOIBICKMBAET CJIOBA.

— BrI moHuMaere Borpoc?

— Ja.

— Bam 3HaKoM 3TOT InpeameT?

— Eme obl! BT0... DTO TO, HA YTO HANEBAIOT GOTHHOK...

ACCHUCTEHT BBIKJIIOUAET TOK.

— Hora, — cpa3y xe mobaBisieT 00JIbHOIM.

DIIeKTpOoH MePeIBUraloT Ha HECKOJIBKO MUWUIMMETPOB BBIILIE.

— Tenepp mocuyuTaiiTe OO JBAILIATH.
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— OnuH, nBa, TpH...

CHoBa «3ain» 1o Kope. M cpasy Xe GONBHOI cOMBaeTcsi CO cyeTa.

— ...IECSTh, IIECTb, ISATHANLATD...

Tox BBIKJTIOUMIIN.

— ...IIecTHaalIaTh, CEMHAaIlaTb, BOCEMHAAIIaTh, AEBSATHANOLIATh, OBaJl-
11aTh.

M Tak uccienoBaHue 3a MCCAeNOBAaHUEM. 1punlaTh JeT.

Tpu otnena, OTBETCTBEHHBIX 3a peyb, Haulena B kope Ilendwnn. Pasnpa-
JKEHHUE JII000M TOYKU JIIOOOro U3 3THX YYaCTKOB BbI3bIBaeT aasvio — Ta-
KOE PacCTpOMCTBO peuM, KOIZa MBINILBI SI3bIKa, I'yD, rOpTaHU MOBUHYIOTCS
YeJI0BEKY, a TOBOPUTh HOPMAJIbHO OH HE MOXET: HApYIIAeTCs MBIIUICHHE.

Bce Tpu ob6inactTu — B JIeBOM Iodylliapuu. HesaBucuMo OT TOro, IpaB-
ma ero obysagarenp Wid jeBuia. M Bce Tpu DyOaMpyrOT APYT Apyra.

YueHble, 3aHMMAIOIINECS HAIEXXHOCThIO (IpobjieMa HOMEpP ONUH B TeX-
HUKe!), TOJIbKO HedaBHO C(HOPMYJMPOBAIM OCHOBHBIE YCJIOBMSI, KOTOpDLIE
ee obecneyuBalor. AyOaupoBaHWe — elBa JIM HE caMOe IJIJaBHOE M3 HUX.
A Tmpuponma ydjia 3TO MWUIMOHBI JeT Ha3an. [IpomyGaupoBana MHorue
BaXXHbIE€ OpraHbl XWBOTHBIX U 4YejoBeKa. JJisT HameXXHOU «paboThl» peuu
He ITIOCKYIIMJIach Jaxke Ha OBOHHOUM mybonb. IloaToMy Ipu mopaxeHUU
OIMHOI M3 pedeBbIX 30H ada3usi YacTO HE HACTYIMAEeT: BEIb OCTAJIUCH NIBE
JIpyTHe.

OpmHako He BCe B 3TOM TpOMIE paBHBHI MO 3HauyeHUIO. BucoyHas 00-
JIacTh caMasi BaxkHasi. Eciu ee BBIBECTHM M3 CTpOsi, 00€ OCTaBIIMECS 4acTo
He cHpapJsIoTcs ¢ 3amadeii. OHa Xe olHa MOXET paboTaTh 3a IBOMX.

Ho u nyb6nupoBanus npupoje nokasanochk Mano. IToatoMy oHa caenana
KOpY TUIACTUYHOM: NpPH MOBPEXICHUHU CIICIIMAIU3MPOBAHHBIX €€ Y4acTKOB
MX pabOTy HAauMHAET BBINOJHATh COCEIHUI, HECHeLUMAJIUM3UPOBAHHBIN Ky-
couek Mo3ara. IlpaBma, 3To KacaeTcsi TOJIBKO T€X OTAENIOB, KOTOphIE OTBeYa-
10T 3a uHTE/UIeKT. IleHdwnn Halena, HampuMep, YTO Y HEKOTOPBIX €ro Ia-
LIMEHTOB PEYbIO YIIPABJISLIO JaKe IpaBoe Iosyliapue. M3 paccrpocoB BbI-
SICHWIOCh, YTO Y HMX B paHHEM JETCTBE JieBas IMOJOBMHA MoO3ra ObLia
cepbe3HO moBpexkaeHa. M IuiacTmyHas Kopa mepenana Opasfsl IpaBIeHUS
npaBoMy nosyiiapuio. Ho «obGydaTbcsi» 3TOMy OHa MOXET JIMIIbL B IOHOM
BO3pacTe. Y B3pOCIBIX JIIOAEH TaKasi CIIOCOOHOCTb yTpayeHa HaBCeTrna.

Eciu xoyelib moObIBATh B JETCTBE...

YCTaHOBUB TOYHYIO JIOKAIMU3alIMI0 pEYEBLIX LIEHTPOB, YYEHBIE ITOIBITA-
JIUCh HAlITU B MO3ry LIEHTPHI MaMSTH.

Ilenasi cepusi OCTPOYMHBIX MCCIEIOBaHUII B 3TOM HampaBlieHUM ObLIa
MIPEIIpUHSATa BCKOpE IOcje TOoro, Kax IleH(uwin oTKphLI CIETYIOMIMN HUH-
TepeCHBI (heHOMEH.

Korma pasmpaxanu 3jeKTpUYECTBOM HIDKHIOIO YacThb BUCOYHOI KOPHI,
00IbHOTO (3Ta YacTh MO3ra ObUIa y HEero ImopaxeHa) BAPYT Hadyallkd OJoJie-
BaTh BocnoMMHaHusl. He o ToMm, 4TO KoOrma-to, Ha HEro IPOU3BEJIO BIIE-
yaTieHue. BCIOMHIWINCH COOBITUSI He3HauuTeNlbHble. HO HACTONBKO SICHO
U peajbHO, YTO CJIOBO «BOCIIOMMHAHME» HaXe He ITOAXOMWIO IJISI TaKOro
cocrosiHusi. Ckopee 4eslloBeK 3aHOBO mepexuBal ux. OmuH MallMeHT, Ma-
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TUCTP HayK, yBUIEN ceOs YYEHUKOM, He BBbI3yOPUBIIHNM K YPOKY KaKOM-TO
JaTuHCKWit ctux. OH TaK BOJTHOBAICS, TaK ITBITAJICS BCIIOMHUTDH €ro, CJIOB-
HO MMEHHO ceWdac, CUI0 MUHYTY, NOJDKEH HEpXaTh OTBET II€pel CTPOTUM
YUUTENIEM.

ITo cnoBam IleHdbwinma, «3TO... HAIOMMHAET HEMOHCTPALMIO KMHOJIEH-
Thl, Ha KOTOpPOH KakK Obl 3aredaT/ieHO BCe, YTO YEJIOBEK HEKOrga OCO3Ha-
BaJI, HA YTO OH OOpaTWi BHMMaHHE B TOT MPOMEXYTOK BpeMeHU. BpeMs B
3TOM «(bWIbMe» HUKOIJA HE OCTAHABJIMBAETCs, HE IOBOPAUYMBAETCSI BCIISTh
U HE TEepPECKaKWBaeT Ha JPYTUE MEPUOIbI».

Takoe pa3BepThIBAaHUE IIIAr 3a IIarOM BCEX COOBITUII MPONUIOTO WAET IO
TeX MOp, MOKa KOpY pasapaxaloT. PasmpakeHue IpeKpaTiwioch — «(MIIbM»
obopBaicsi. MOXHO 3aCTaBUTh OOJIBHOTO CHOBa YBMIETb T€ Xe <«KaIpbl»,
BO300HOBUB pa3gpakeHHE B TOU XKe WM COCeMHEil TOUKe KOPHIL.

CaMoe MHTEpecHOe, YTO, pamysiCh U Oropyasich M3-3a JaBHO MUHYBIINX
COOBITUI, OOJIbHOM HM HAa MUHYTY HE 3a0bIBa€T O peajbHOl OOCTaHOBKE.
OH CO3HaeT, YTO HAXONWUTCS B OINEpallMOHHONM M BCE, YTO €ro BOJIHYET,
JIUIb BOCTIOMMHaHUsS. OH BepHO OTBEYaeT Ha BOIPOCHI M BCE IOHUMAET.
OH XuBET cpa3y B IBYX MHUpaXx.

OTKpBIB 3TOT YAUBHUTEJNbHBIA (DEeHOMEH, y4eHble pelIwIiM ObLIO, YTO
LIEHTp IMaMSITU HaXOOWUTCS B KOPE OMHOM M3 BUCOYHBIX mnosett. OmHako ee
yhajieHue He BBI3BIBAJIO HapyllleHUH mamsiti. Bo3aMoxHO, mpupona U 3[ech
MpUMEHWIA TIPUHLIMIT TyOJIMpOBaHUS: BTOpOE IOJylapue Opajio Ha cedsi
yHxumnu nospexaeHHoro. IIpaBma, u kKorma y GOJbHBIX ObUIM OMEPUPOBA-
HBI 00e BUCOYHBIE IOJM, KOE-4TO B MX IaMATU Bce Xe ocTajoch. 1o aHa-
JIOTUM C peueBBIMU IEHTpaMM MOXKHO OBbUIO MOZyMaTh, YTO 3[€Ch BCTyIajla
B CBOM 3aKOHHbIE IpaBa IUIACTUYHOCTh MO3ra: paboTy LIEHTpa MaMsITHU Ha-
YUHAJIA BBITIONHATh COCEOHME YY4acTKM Kopbl. OQHAaKO OITyONMKOBaHHBIE
BCKOpE MCCJIEAOBAHUSI Ha XMBOTHBIX ITOCTaBWIM IIOA COMHEHHE BOIIPOC O
TOM, KOpa JIM CKJIaI ITaMsITH.

JeKopTHULIMPOBAaHHOE XXUBOTHOE (BCE CBSI3W KOPHI CO CTBOJIOM Y HETO
repepe3aHbl) HEeIUIOXO ellle MoamaBajioch apeccupoBke. Hukakoe obydeHue
HEBO3MOXHO, €CJIM MO3T HMYEro He 3allOMMHAaeT. B IeKOpTHMpOBaHHOI KO-
pe TMaMsiTh COXpaHSITbCS He Morja. 3Hauurt, B crtBoiie? Bce okaszanoch
CJIOXXHEE. ..

Ixeccu 6pia ymHuLa. Ilocie Tpumuaty IMSITH YPOKOB OHA 3aITOMHWIA,
YTO ABEPLy C KBAIpaTOM JIydllle HE OTKPhIBATh. 32 HEUW UTO-TO HEIPHUSTHO
IeaKano 1mo Hocy. OTBOPSITh Hamo OBEPIY C KPYrOM — Cpasy IOJy4YHUlllb
msico. Kak TOIbKO OHa ycBOWIA 3TO, JIIOOU CTaIY IPOJAENBbIBATH C HEW He-
roHsiTHoe. CHayaJla OHM 3aBsi3ayii el JieBblii ma3. M cHoBa cranu y4uThb
pasnuyaTh OBeplbl. ToMbKO Temepb Ha OMHOW OBLT KpecT, a Ha ApPYrou
Kpyr. Jxeccu ycBowia M 3T0. I1OoTOM IOBSI3KY TOMEHSUIU: HAJIOXWIU €€
Terepb Ha «OOY4YEHHBIM» a3, UM pa3auyaTbh ABEPLBl 3aCTaBWIM IJIa30M
«HEeOoOyYeHHBIM». JIXKeccH pelllia 3Ty 3alady cpasy, XOTS M He NOHUMaa,
JIJISI 4eTO HYyXXHa ITOBSI3Ka.

Hanpllle IMOHIIM U BOBCE HENpUSITHBIE Bellu. JlXXeccu mepepes3aiu
3PUTEJIbHYI0 XHa3My. XuasMa — 3HA4YUT IepeKpecT. Y MO3BOHOYHBIX
XXKMBOTHBIX M Y 4YeJIOBeKa 3pUTENIbHBIE HEPBHI HE UAYT IMPSAMO B MO3T,
KaXIbIi B CBOIO IMOJioBUHY. CHayajla My4yku aKCOHOB OOOMX IJia3 CXO-
ISTCSI BMECTe M YacTUYHO IlepekpeluBaioTcs. [loaToMy B 3aTbuiou-
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HYIO JOJIO, CKaXeM, JIEBOTO ITOJIyIIapus NMPUXOASAT BOJOKHA HE TOJIBKO
JIEBOTO, HO YaCTUYHO M IpaBOro 3pUTejbHOTO HepBa. COOTBETCTBYIO-
masi KapTuHa ¥ B IIpaBOM Iojymapuu. JIXeccu MNepepe3aii Xua3My
TakK, 4TOOBI 3TOrO MepeMelIuBaHUs BOJOKOH He OBbLIO: B JieBOE IIOJY-
lIapMe MocTymnaja Ternepb MHMOpMalMs OT JEBOro rjasa, B IIpaBOe —
TOJIBKO OT ITPaBOTO.

Ilocne omepauuu Jlxeccu craja IUIOXO BUAETh. OOHAKO pa3IMyaTh
durypsl «HeoOy4YeHHBIM» IJ1a30M MOLJIa He XyXe, 4yeM paHblie. [Ixeccu
ObL1a OOBIKHOBEHHAs KOIIIKa U MOTOMY He 3Hana, 4yro ydyeHble Kamudop-
HUMCKOIO TEXHOJOTMYEeCKOro MHCTUTYTA PELIMIM C €€ ITOMOIIBIO BBISIC-
HUTb, IlIe¢ XPaHUTCS ITaMSTh.

OHU paccyXnmanu Tak.

Koika nerko 3amoMuHaeT ¢durypsl. B 3TOM 3aciyra 3puTesIbHON KOPHI.
He Oynpb ee, XMBOTHOE OTIMYAIO ObI TOJBKO ThMY OT cBeTa. Kopa ke ITo-
MoraeT pa3o0paTbCsi B TOHKOCTSIX. OOydyeHre BO3MOXKHO ITOTOMY, YTO MO3T
3a[IOMMHAET U aHAJIU3UPYET YIAYHBIN UM HEyHAYHbIM OIBIT. JIOrMYHO Iipen-
MOJIOXWTh, YTO IMaMsThb XpaHUTCS TaM Xe€, INe€ MIET OCMBICIMBAHHE YBU-
JIeHHoro, B kope. Eciu Tak, TO B OmbITaXx C «0Oy4eHHEM» OTHOIrO IJiaza
rocJie repepe3kKyu Xva3Mbl BCsS 3pUTeIbHas WHGOpMAIMsS OOJDKHA IIOCTY-
naTh TOJBKO B ogHO mosymiapue. (CkaxeM, eciu «0O0ydeH» JIEBBIM IJ1a3, TO
B JieBoe.) Torma «HeoOydyeHHBIM» IJ1a30M XXMBOTHOE HE PEIIUT 3a1advy.

Opnako /IxxeccH, eciny BB IIOMHMTE, XOPOIO CIIPaBMJIACH C Heil U IToc-
Jie Tiepepe3Kr XMa3MBbl.

3HaYUT, B €€ MO3LYy CUTHAIBbI OT «OOYYEHHOro» IJla3a Kak-TO IepeaBa-
JIUCh «HEOOYUEHHOMY».

Takum «repeBaJIOYHBIM ITYHKTOM» MOT OBITH CTBOJ (B HETO IPUXOIUT
uHbopMaisl oT 000oMX Moayllapuil) 1ubo cama Kopa: Beob oba ee ITO-
JIyIiapusi COeIMHEHbI MOIIHBIM KabejleM — MO3O0JUCTHIM TeioM. B HeM
300 MWUIMOHOB HEPBHBIX BOJIOKOH. BrosHe BO3MOXHO, 4acTh M3 HHUX
CJIYXMT IIPOBOJHMKAaMM, MO KOTOPHIM OEryT COOOIIEHHS OT «HeOOydeH-
HOTO» TOJyIIapusi» K «CKJIaay» NMaMsaTH U 00paTHO.

YTOoOBl BBISICHUTB, TaK JU 3TO, JIXXeccu MOABEpIIX ellle OMTHOM HeIpH-
sITHOM Tmpoliemype. Ilepepesasu MozomucToe Teno. M TyT KOLIKY CJIOBHO
noaMeHwIM. OHa IO-TIIpeXXHeMy OBICTPO M JIErKO pa3iudyaia (GUrypbl Of-
HUM rrazoM. Ho kxorma «oOydeHHBIN» I71a3 3aBSI3bIBAIM, Bena ceOs Tak,
CJIOBHO CTOJIKHYJIACh C 3aJayeil BIiepBble. HMKakoro mepeHoca HaBBIKa C
OMTHOTO IJIa3a Ha ApPYro He IPOMCXOMIIIO.

3HayuT, NaMsATh XPaHUTCSI B KOpe, U MMEHHO B TOU IIOJIOBUHE MO3Ta,
Kyna nocrymaetr uHpopmais. OTHOBpeMEHHO B ITPOTHBOIIOJIOXHOM IOJTY-
IIapyuY BOJIOKHA MO3OJIMCTOrO Tejila OTIEeYaThIBAIOT «KOIMIO» ciema. Komm-
pOBaHUE IPOMCXOIUT B MOMEHT OOydeHUsl. Tak 4TO B HEOIepUpPOBAaHHOM
MO3Iy BCEra ABOMHOUN HAaOOp MIEHTUYHBIX «OTIIEYATKOB».

BoT K TakuM BBIBOZAM IIPUIIUIM YYEHBIE MOCJIE 3TUX W APYIUX CIOXHBIX
OIBITOB (pa3yMeeTcsi, IIOMOIJIa UM He OHa TOJBKO [Ixkxeccu).

M Bckope camu xe cebsl ONpOBEPIIM.

Ha stoT pas pamu HayKd My4dWIM O0e3bsHy. Y Hee TOXe pa3IBOWIU
MO3I, IMepepe3aB MO3O0JIMCTOe TeJO, M CTalIM JpeccupoBaThb. TONBKO 3amada
3mech ObuUla mocioxHee. CHayajga ee HaydwId pas3jiddyaTb Kpyr M KpecT.
IloToMm, Korma mokasblBaJIi KpecT, OHa JOJDKHa ObUla TSHYTh 3a IIeplia-
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BBl pbIYar, a YBUIOEB Kpyr, — 3a Iaakuil. Bcs CI0XHOCTB-TO BOT B YeM:
9KCIIEPUMEHTATOPhl CAENaTA TaK, YTO O0e3bsiHa MOIJIa TSIHYTh 3a pblyar
TOJILKO PYKOU, KOTOpasi YIpaB/sUIach MOJylapheM, He MOJYyYMBIIUM 3pU-
TeJIbHOM MH(MOpPMAaIIUH.

Duryphl «pacrio3HaBajio» OTHO MOJyIIaphe, a pblyaru — apyroe. Ips-
Masi CBSI3b MEXIYy HUMM ObLia HapyllleHa, «CKJIal» 3PUTEIbHBIX CIEHOB He
COOOLIAJICSI CO «CKJIaAOM» OCSI3aTeJIbHBbIM (Yepe3 MO3O0JIMCTOe TeJO0 KOpHI).
M Bce-TakM XMBOTHOE CIpPAaB/SUIOCH C 3aJayeil: KaXOblid pa3 TSIHYJAO 3a
HYXHBIA pbryar. Poib KoopauHATOpa MaMsTU BBIIIOJHSUI, BEPOSTHO, CTBOJI.

Utak, cneuuajbHOro HeHTpa MaMsaTu, KaxeTcs, HeT. [lo kpailiHeit
Mepe, ero n0 CUX Mop He Hanuiu. [lonaraioT, 4TO Ciebl MPOLUIBIX CO-
OBITUI XpaHSTCA B pa3HBIX OTAeNax Mo3ra: 0ojee MpocThie — B CTBOJE,
bosiee cloXHBIE — B KOope. BrojHe BO3MOXHO, YTO 3pUTEIbHbIE BIeYaT-
JIEHUS1 3alMCHIBAlOT ONTUYECKME IIEHTPbl KOPHBI, 3BYKOBBIE — CIIYXOBBIE
M TaK Jainee.

ITo-BumuMoMy, B MO3Iy CYHIECTBYIOT M KaKMe-TO MEXaHU3Mbl, KOTOpbIE
00ecrneynBaloT BPEMEHHYIO CHHXPOHU3aLUIO 3PUTEIbHBIX, CIYXOBBIX U
JPYTMX BOCIIOMUHAHUMA.

CKOJBLKO OMTOB B MO3ry?

OtkpriTHe peHoMeHa IleHdunna u U3BeCTHBIE HayKe Cllydau MCKITIOYU-
TEJLHOM MaMATH', BUAMMO, NOKa3bIBalOT, YTO BCE BIIEYATIIEHUS, KOTOPHIE
MBI TOJy9aeM, IOJIHOCTBIO COXpaHSIOTCS B Hamed mamsatu. (XOoTs Co3Ha-
HHUe OOBIYHO HMMEET HEJIO JIMIIL ¢ HEOOJBIION MX YacThio.)

Kakosa xe Torma uHbOpMallMoHHasi éMKOCTb 3allOMWHAIOLIETO YCTPOM-
cTBa Mo3ra?

M mockonpKy ceffyac HaM ITOTpeOyeTcs TEpMUHOJIOTHS TEOpUM HMHGDOP-
MaluM, TIPUIETCS COBEPIIUTHL SKCKYpPC B CaMble HayalbHbIE €€ ITPEIebl.

B mocnemHue rogsl paboTy Mo3ra Bce 4Yallle CpaBHUBAIOT C paboToit
3JIEKTPOHHO-BBIYHUCIUTENBHBIX MamuH. O MalllMHaxX TakKuxX Bbl 3HAETeE.
OHM UIpAlOT B IIANIKM, PENIAIOT CJIOXHBIE LIaXMaTHbIE U APYTUE JIO-
ruyeckue 3amadyu. YToObl pelIMTh 3aJadyy, HY>KHO, KaK U3BECTHO, YsC-
HUTHL cebe ee ycioBusi. [loaToMy, TNpexie 4eM BBECTU B MallUHY 3TU
YCIIOBUSI, UX KOMUPYIOT, TO €CTb IEPEBOMST B YCIOBHYIO, «IIOHSITHYIO»
MamuHe dopMmy — koa. Yalle BCEro IMOJb3YIOTCS OBOUYHBIM KOIOM,
TO €CTh IIpM PEIIeHUU, HAIlpUMep, JOTMYECKON 3amayu y MallWHBl IBa
BBIOOpA: «BEPHO» — «HEBEPHO», «JIa» — <«HET».

DJIEKTPOHHO-BBIYUCIUTEIbHAST MalllMHa COCTOUT U3 KOJOCCAJIBbHOIO
Yyucia OBYXIMMO3WIMOHHBIX mepekiouareneii. OHU COeNUMHEHBI APYr C
IPYrOM B OIIpeIeIEeHHOM Iopsimke. M cxeMy MX COEOUHEHUSI OIpele-
JIIeT TOT THUN 3aHay, KOTOPBIM €M mon cuiry. BYXIO3ULMOHHBINA me-
pexiioyaTesib, KaK 3TO U CJeAyeT U3 Ha3BaHUSs, cpabaThIBAET TOJBKO B

'M3BecTeH ciyyaii, Korja LIECTHAECATWIETHMIA KaMEHIUMK OMMCA
(1Mol TMITHO30M) BCE HEPOBHOCTM KHUpITMYel, U3 KOTOPBIX KOTIa-TO B
MOJIONOCTY BBUIOXWI CTeHYy. OINMCaHHME 3TO MPOBEPWIU: OHO COOTBET-
CTBOBAJIO EMCTBUTEIILHOCTH.
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IBYX HampaBjieHUsX. Wnu OH, IlepepaboTaB OIlpeneieHHHIM 06pa3oM,
MPOITyCKAET 3JEKTPUUYECKUM MMIYIbC K CIEOyIOIIeMy IIepeKIIoYaTesio
(3TO paBHO3HAYHO PEIICHUIO «BEPHO», «Ia»), WJIM HE IIPOIYCKAET, €CIU
TOT HE <«IIOAXOOMUT» IJIsI Hero («HEBEpHO», «HEeT»). He monyuyuBmIUil BU-
3bl Ha BXOH MMIIYJIbC OEXUT K OPYroMy IIEpeKJIIoYaTesNio U TaK B Jabu-
PUHTE CXEM OTHICKUBAET BEPHLIN IYTbh.

3HayuT, IO CYIIECTBY, CJIOXHYIO JIOTUYECKYIO 3aladyy MalllMHa pas-
OMBaeT Ha MHOXECTBO 3JIEMEHTApPHBIX NEWCTBUI, NPU pPEIIEHUH KOTO-
PBIX ONHO3HAYHOIO OTBETA «Ia» WJIM «HET» JOCTATOYHO, YTOOBI IIpO-
JOJDKUTh IIOMCK B HYXHOM HalpapieHUM. Beob M MBI mOCTymaeM TakK
XK€, pellasi CJIOXHYI0O MaTeMaTU4eCKylo 3amady.

IMTonaraior, 4yTo Ha MoJOOHOM NMPUHIMIIE OCHOBaHAa M paboTa Mo3ra.
A poJb OBYXIO3WIIMOHHBIX MEpEeKIIIoyaTeieii B HEM WUIPAalOT HEHpPOHEHL.
OIHY CUTHAaJIbI, Ha KOTOpbIE HACTPOEHBI, OHM IIPOMNYCKAIOT, OpPYrue
«3aMUpaloT» WIK IIYCKAIOT B 00X0J, 00pa3ys HOBBIE JIOTMYECKHE LEIH.

EXeceKyHIHO MO3T Halll MOJYyYaeT CBEpPXOTPOMHYI0 MH(OpManuio o
COOBITUSAX, IIPOUCXOMSNINX BHYTPU U BHe opraHusMa. IIpuyeMm Bcs 3Ta
uHbopMalrsi, Kakoro Obl poia oHa HU Oblla — OOJIb JIU 3TO B XEIyI-
K€ WIM COOOIeHHEe O 3allycke pakeTol Ha JIyHy, — IepemaeTrcss B MO3T
B OOHOHN U TOM Xe ¢opMe: B BUAE SJECKTPUYECKUX HUMITYIHCOB.

O6beM MH@OpMAIUM, KOTOPYI0O MOXET «IepepaboTaThb» KaKoe-HHU-
OyIob CUETHOE YCTPOMCTBO, WMJIM, KaK TOBOPST KMOEPHETUKH, MH(MOpMa-
LIMOHHYIO €MKOCTb €ro, BhIpaxkaloT B 6utax. OnuH OUT paBeH KOJUdYe-
CTBY OBOMYHBIX €IWHMUII, WIN ABYXIMO3UIIMOHHBIX MEPEKITIOUEHUN (THIIa
«Ia» — «HEeT») B CEKYHIY.

Tak, ecnu HepBHOE BOJOKHO CITOCOOHO mepenaTh 100 MMITYJIBCOB B Ce-
KYHIY, 3TO 3HA4YUT, 4TO B CEKyHAy OHO mnepenaeT 100 DBOWYHBIX €TUHUIL
uHopMaruu (100 mmmynscoB u 100 mays). Ilonp3yschk TepMUHOJIOTHEHR
KHOEpHETUKOB, MbI cKasaau Obl: MHGMOpPMAllMOHHAs €MKOCThb €ro paBHa
100 Gutam.

BoT Temepsr MBI MOXeM BEPHYThCA K BOIIPOCY, IOCTaBJICHHOMY He-
CKOJIbLKMMM CTpaHUIlaMU paHblle. Ecau MO3r Halll MOJHOCTBIO COXpaHseT
BIEYaTJIEHUSI, KaKOBa Xe Torga MH(GOpMaIlMoOHHAsI eMKOCTb €ro 3aIlOMHMHAa-
IOIIIETO ycTpoiicTBa?

dxoH ¢oH HeilimaH B kHUre «BbuIYMCIUTEIbHAs MalllMHA U MO3I»
MMUIIET, YTO OHA JOJIKHA OBITH paBHa B TakoMm ciydae 280 000 000 000
000 000 000 6uToB. ABymMcTaM BOCBMMOECATH KBUHTWILOHaM! JIng 3a-
MUCH ODHOTO OMTAa HYXEH OJWH IBYXIO3UIIMOHHBINA IEPEKII0YATENb.
Pone mepexiiouareneii B Mo3ry urpailor HeWponbl. Ilpemmomarast, 4to
10 MwuIMapaoB M3 HUX MMPUHUMAIOT Y4acTUE B COXpaHEHUM IIaMSTH,
MOJIYYUM, YTO Ha KaXIblii HEHpPOH MPUXOIUTCSI 00beM HH(pOpMaIUH,
SKBUBAJICHTHBIN Ipubau3uteapbHo 30 MwuiMapagaM OGUTOB!

IMo mueHuto Bynapumka, OMHAKO, BBIYUCICHUST 3TU CWIBHO 3aBBILIEHEI.
HagepHoe, majieko He Bce M3 TOTO, YTO NMPOUMCXOMWIO C HaMM, 3aredyaTiie-
BaeTCs B MO3TY, CUUTAET OH.

HecMmotpst Ha To, yTo manueHThl IleHdWIma ouyeHb OTYETIMBO U peajb-
HO BUIENM cebs B IPOLLUIOM, BPSA U KapTUHBI 3TH BOCIHPOM3BOMWINCH B
HX M0o3ry ¢ dororpaduieckoil TOUHOCTBIO.

Ilendunn caMm rmvcan O Takux OOJIbHBIX: «3[eChb OTCYICTBYIOT OIITYIIICHIIS,
KOTOPBIX OH HE 3aMedall, pa3rOBOPhI, K KOTOPBIM HE IIPMCIIYIIIMBAICS».
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«BeposiTHO, B mamsTH, — TOBOPUT Bynnpumx, — peructpupyercs JMIIb
HeOoJbIuasi 0Jisi TepeXXrBaeMbIX HaMU COOBITHI, U JaXe B TeX COOBITHUSIX,
KOTOpbIE NEeNCTBUTEJIbHO MOMHMM, MBI BhHIIEIAEM M (UKCUPYEM JIHUIIb
HUYTOXHYIO YacTh IEPBOHAYAJIbHBIX CEHCOPHBIX JaHHBIX».

A BOT KOCBEHHbIE JOKAa3aTeJIbCTBa MPAaBOThI 3TOM TOYKHU 3PEHMS.

OOBIKHOBEHHBINI TeCT Ha BHHUMaHMe. BaM ITOKa3bIBAalOT JIeCsITKa JBa
MPEAMETOB, MTOTOM UX YOUpAlOT M IPOCAT Ha3BaTh BCE, YTO BB TOJIBKO YTO
BUImenu. YeloBeK CpemHUX CIIOCOOHOCTEM MOXET cpa3y 3allOMHMTb U OIIH-
catp He Oosbire 5—10 rpenMeToB.

YyeHble, UMEIOIIME NeJI0 C BBIYMCIUTENIBHBIMUA MalllMHAMK, Ha3bIBalOT
3TU TpeaMeThl WHGOPMAIlMOHHBIMM OObeKTaMu. KaXnmplif Takoi OOBEKT
3aKio4aeT B cebe mpuOnusuTenbHo 15 6utoB mHpopMaiuu. CTajio ObITh,
oburasi uHpopMalus, ¢ KOTOPOH 4elOBEeK OMHOBPEMEHHO MOXET WMMETh
neno: 75—150 6uroB.

Taxkue Xe ICUXOJOTMYECKUE OMBITH IMOKa3add, YTO KOJUYECTBO WH-
¢opmaluM, KOTOpOEe MO3T CIOCOOEH BOCIPUHMMATHh He OECCO3HATENBHO, a
COXpaHsIs XOTsl OBl HEAOITO B MaMSTH, MPU CaMbIX ONTUMAJBHBIX YCIOBHUSIX
paBHO 25 GUTaM B CEKYHIY.

IIpousBens manbpHEHIIME pacyeThl C 3TOUM peaibHOW BENTMYMHON, peru-
CTpUpyIoIIeil paboThl MO3ra, IOJIyYUM, YTO HOpMajbHasi, «OMTOBasl» €M-
KOCTb IMaMSITU JOJCKHA paBHAThCS 50 MwUiMapnaM OWUTOB. A 3TO COOTBET-
CTBYeT 5 OMTaM WIM ABYXIIO3UIIMOHHBIM IEpEKIIoYaTe/isiM Ha HEHpOH.

Bmecro 30 mwutnapnoB y Heifimana!

I'ne xuBer HAIIA NAMATH?

Tenepb 0 MexaHH3Max 0Opa3oBaHUsI CaMOM IMMaMSITH.

HekoTtoprle ydeHbIe CUMTAIOT, YTO B 3TOM «BUHOBAThl» KaKWe-TO (DU3U-
KO-XMMHUYECKNE CIOBWIH, IPOMCXOMSIIME B TejaX HeitpoHOB. [lpyrue (M Mx
OOJIBILIMHCTBO) TOBOPST. BCE MO B CHUHamcaX. HalloMHIO, YTO CHHAIIC —
3TO BXOOHAsS «KJIeMMa» HEHpOHA: MECTO COCOTUHEHUSI C HUM OTPOCTKOB
(aKCOHOB) IpYTMX HEpBHBIX KieToK. Ha Teje HeilpoHa M Ha €ro IeHIpuTax
CHHAIICOB MHOTIA OBIBACT OO THICSTYM!

Ecny maMsTh XpaHSAT CHHAIICHI, TO ITOHSTHO, KaK MO3TY YIaeTcsl 3aru-
ChIBaThb TaKyl0 KoJIoCCalibHYyI0 WHGopMaluuio. [axe caMble 3aHIDKEHHBIE
pacyeThl YOeXmaloT, YTO ONHUM HeMpoHaM 3TO He IO CUITY.

Eure OGosblie yBEeIMYMUBAIOTCS BO3MOXHOCTHM 3aIlMCHIBAIONIETO YCTPOM-
CTBa MO3Ta, €CJIM MPUHATh TOYKY 3peHus Ipodeccopa Doy u3 Kamudop-
HUIicKoro yHuBepcureTa B Jloc-AHmkenece. OH cUMTaeT, yTo B 0Opa3oBa-
HUH CJICIOB MPUHMMAET ydacTHe M IS — MaTepuall, KOTOpPbIM 3aIlOJHe-
HBI B MO3Iy BCE MPOMEXYTKM MeXITy HelpoHaMu. IJnanbHble KJIETKH,
«3alIOMMHAasT», U3MEHSIOT, MO-BUIUMOMY, CBOU 3JIEKTPUYECKHE CBOMCTBA, B
YaCTHOCTH, COIIPOTHBIIEHME.

A COBceEM HEIaBHO IOSIBWIMCH pabOThI, KOTOpBI€ NOKA3bIBAIOT, UTO B
00pa3oBaHMM M XpaHEHUM CJIEHOB IMaMsITH NpuHUMaeT ydyactue PHK —
PUOOHYKJIEMHOBAsl KUCJIOTA.

Y 1miockux 4epBel IIaHapuii BhIpaOaTHIBAJIXM HECJIOXKHBIE YCIIOBHBIE
pednekcel. Crano ObITh, 00y4an MX. IIpy 3TOM BBIICHWIOCH, YTO MOCJE
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0o0y4yeHMs1 B HEPBHBIX KieTKax depBeil ctano OGosbire PHK. IlotoM «yue-
HBIX» YepBell CKOPMIUIN 4YepBsIM-«Heydam». W BOpyr y «Heydeil» 6e3 Bcs-
KOro 00y4YeHUsl IOSIBIINCh «IIPUBBIYKW» ChENECHHBIX IPUSTEICH.

C npyrumMu oOGy4eHHBIMM IUIAHAPUSMHU MOCTYNWIM He Jryqure. Kaxmyio
paspe3aii Ha HECKOJBKO yacteil. IlpaBma, mis IUTaHapuii 3TO HE O4YE€Hb
CTpAlIHO: Yepe3 HEKOTOpPOe BpeMs M3 KaXIIOro KyCOYKa BBbIPACTAET HOBBIM
yepBb. Kak roBOpsST y4yeHBIE, KyCOUKM 3TU pereHepupyroT. Tak BOT, pere-
HEpPUPOBABIIME YAaCTU IUIAHAPUM ITPONOJDKAIM COXPAHSTh BCE «IIPUBBIYKI»
CBOMX LENBIX, TAK CKa3aTh, OCHOBOITOJIOXHWKOB.

To, 4To B coxpaHeHUM pedJIEeKCOB 3[eCh AEHCTBUTENBHO ObLIa 3aMe-
waHa PHK, mokazanu onbIThl. PereHepUpymooIye MOJOBUHKU «yYEHBIX»
IUIaHApUI BBIpAlIMBAJIM B cpele, coiepxaileil puboHykieady. PuGo-
HykJea3a — 3To (pepMeHT, KoTophlii paspyuiaer PHK. HerpyaHo coo6-
pa3uth: eciu obydeHue cpsizaHo ¢ PHK, To minaHapuu M MX IOJOBUH-
KM «3a0ydyT» Bce, 4eMy Hayduwiauch, Kak tojbko PHK OGyner paspyiie-
Ha. Tak u mpousouuio. PuboHykiieaza paspyminia pUOOHYKIEMHOBYIO
KUCJIOTY B HEPBHBIX KJIETKaxX IUIaHApWUM, XU OHM IIOTEPSIIM BCe MPUOO-
pETEHHBIE <«IIPUBBIYKHI».

B o6mmx yeprax ydyactue PHK B coxpaHeHMU mamsiTU MpPeaCTaBIISIOT
TaK. Ilom BIMSHHEM KaKOro-To pa3fpaXeHWsl B MPOTOIUIa3Me HeWpOHa M3-
MeHsgeTcs «apxurektypa» Moiekyiabl PHK. OHa cTaHOBUTCS, Tak CcKasaTb,
«CITEeLIUAIU3UPOBAHHO».

B COOTBETCTBMM C I'€HETMYECKMMM 3aKOHAMHU 3Ta CHEUAIU3UPO-
BaHHass PHK-martpuna OyigeT IITaMIoOBaTh CHUHTE3UPYIOIIYIO OEIKHU
PHK Toii Xe cnenyaiu3auuu. A 3Ta, MOCJHEIHSS, TUKTYsI COOpKy Oe-
Ka IO CBOEMY IIJIaHy, OIIpeleJUT ocoboe, cnenuduyeckoe codYeTaHUe
B HeM aMuHOKUCIOT. HoBbIlf Oenok OymeT ocob0 4yBCTBUTENEH K TO-
MY pa3IpaxKUTeNI0, KOTOPHIMi MepBOHAYAILHO «CIIPOBOLIMPOBAN» €ro
obpa3zoBaHue. M KakK TOJBKO «IIOYYBCTBYET» €ro, ceilyac xe 3aCTaBUT
HEpPBHYIO KJIETKY <«BCIIOMHUTB» peakllMi0 Ha 3TOT CaMbIl pa3apaxku-
TE€Jdb, KOTOPBIM IIEPECTPOMI KOIHa-TO apXUTEKTYypy MOpPOIMBIIENA HO-
Beifi Oenok PHK. Tak o6pa3yroTcsi B MO3ry YCIOBHBbIE pedyieKChl —
CTaHOApTHAsI peakIMs Ha clieuupuueckue CUTHajlbl. A 3TO MepBbIe
IIary TaMSTH.

Takyio ruroresy BHEpBBHIE IPEIJIOXIJ HECKOJBKO JIET Ha3al aMepu-
KaHCKMH yYeHBIH XMOEH.

Mexnoy Npo4yuM, €ro MCCAeOOBaHMS 3a0QHO IMOATBEPAWIM U TOYKY 3pe-
HUS TIpodeccopa DUIKM O pONM IIMKM B 00pa30BaHUU ITaMSITH.

XuneHn usydyan comepxanve PHK B HelipoHax BeCTHUOY/ISIDHOrO arrapa-
Ta KpOJIMKa IO U IOCJie pa3npakeHus: (BECTUOYIISIDHBINM anmapaT pa3gpaxa-
IOT BpalllcHMeM): ITOC/Ie pa3dpaXeHWs B HelipoHax ropasmo Oonbire PHK,
yeM IO Hero. 3aTo B OKPYXKAIOUIUX DJIMAJIbHBIX KJIETKAaXx €€ CTaHOBWIOCH
MeHble. CIOBHO INiusi, KaK akKKyMyJsITOp, «IUTajla» HeWpoHbl. Ceifyac
MHOTME€ YY€HBIE TaK M CYUTAIOT. INIMAJIbHbIE KJIETKM — 3TO MCTOYHUKM
SHEPIUU M OMOXMMMYECKMX BEIECTB IJIs1 HEMPOHOB.
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Pe3unennys ncuxudeckux (hyHKimii

IIpomonxuM 3HAKOMCTBO C «MUKpopalioHaMHu» Kophl. Haire myte-
IIIECTBUE II0 Hell He OBLIO CUCTEMATUYHBIM M IUIaHOMepHBIM. OoHAKO
pa3sMellleHue OCHOBHBIX €€ «y4peXIeHUi» HaM Telepb, KaXeTcs, SICHO.
3aThUIOK — 3peHue. TeMsi — OBUXEHUS M KOXHas YyBCTBUTEJIbHOCTb.
BucouHas monss — 4ero 3mech ToiabKo HeT! Ciyx, o0OHsIHME, BKYC, ca-
Masl BaXHasl M3 peuyeBbIX 30H (B JIEBOM BUCKE), 4 BO3MOXHO, M XpaHU-
JIMIIE MaMSTH.

Jlo6Hasg mosisi... O Hell MBI MOKa €llle HUYETO HE 3HAEM.

...B My3ee TI'apBapmckoro yHuBepcuTeTa BOT yxe Oosbiie 100 et xpa-
HSITCSI IBa CTPAaHHBIX 3KCIIOHATa: Yepell ¢ ObIPKOM Ha TEMEHU U XKeJle3Hasl
naika. M to u mpyroe npuHamiexano Hekorna ®duueacy Teiimxy — xe-
JIE3HOIOPOXKHOMY MacTepy.

CentsiopeckuM yTpoM 1848 roma yrmoMsiHyTas INajika B pe3yibrare, Kak
cKazajiu OBl Telepb, HECOOMIOOEHUS MpPaBWI TEXHUYECKOU Oe30macHOCTU
MpoOmwiIa HAacKBO3b MO3r [eitmka. OmHaKo 4Yepen €ro crajl JOCTOSHUEM
yHuBepcuteTa He cpasy. 6o Puneac I'eitmk octayics xuB. U eme mpo-
KW TIOCJIe 3TOrO ABEHANNATh JIeT. YIUBUTENbHO OBbLUIO HE TO, YTO MAacTep
He yMep (B KOHIIE KOHIIOB, 3TO HE€JO CJIydyas U BBIHOCIMBOCTH OpPTaHU3-
Ma), a TO, YTO TOBpeXAeHHEe 00eMX JIOOHBIX JOJEH He OTpaswIoCh HA €ro
30POBbE.

Cepouie ero paboTtajio HOpManbHO. [lapieHue He uU3MeHWwIoch. OH He
CTal XyXe BWAETb WIM CJBIIIATh, HE IOTEPSUI IaMsTh U ITO-TIPEXHEMY
3HAJT TOJK B cBoeM Jene. OMHAKO AUPEKIIUS XKeIe3HOOOPOXKHON KOMITaHUU
BCKOpeE yBOJIWIA ero. PaboTrath ¢ HUM OBUIO HEBBIHOCHMMO. CITOKONHBIN U
TAKTUYHBIA MOpexnae, OH CTal YIpsSIMBIM, IpyObIM, HecoepXaHHBIM. [a u
caMm T'eiimx 0cOOEHHO HE CTPEMWICSI OCTaThCsl HA padoTe MO MPUYUHE pa3-
BUBILICICSI BAPYT anaTUU U JIEHMU.

MenoMmeHanpHBIM ciiydail ¢ PuHeacoM I'efimkeM HAmoOJIro Craj Ipeame-
TOM CHOpPOB M OOCYXHOEHUI cpenu yvyeHbIx. Bexamu cuurtanoch, 4yto J00-
Hble ITOIM — CcyOcTpaT BhICHIMX (hOpM UHTE/UIEKTa, M BAPYT... MTOBpEXIe-
HHE MX HUCKOJIBKO HE OTpa3sWIOoCh Ha YMCTBEHHBIX CIIOCOOHOCTsIX. I1o3TO-
My B IIOCJIEAYIOIEe CTOJETHE MCCIEeNOBaTeNId CTAIM OCOOEHHO 0Opallarb
BHUMaHHUE Ha CJIy4ad MOBPEXIEHUS JIOOHBIX IOJIEH.

Oka3zajoch, YTO U3MEHEHHUS IICUXUKH Y BCceX OOJIbHBIX ObUIM MPUOIU3U-
TEJIbHO OJVHAKOBLIMU. UeJoBeK CTAaHOBWICS OE3BOJILHBIM, 0€3pasTMYHbIM
K JpYTUM JTIOOIM, OeCTaKTHBIM, HecOepXKaHHBIM B CBOMX 3Mouusix. Mcue-
3814 MHULMATUBHOCTL U OpraHusaropckue crocooHoctu. I[lo cioBam
Bynopumxa, «moBpexaeHue JOOHBIX MoJieil OObIYHO HapyllaeT CIoco6-
HOCTB CBSI3BIBATh SMOIIMM C WUHTE/UIEKTOM TaKuM O0pa3oM, YToObI cOo3naBa-
JINCh HOpPMaJIbHBIE IOOYXIAMOIIMe W COepXXWBaloliue MOTUBBI». MTak, oc-
HOBHasd (YHKLIMS JIOOHBIX HOJIEl — ITOCPEOJHWYECTBO MEXAY HAIIUMU
SMOLIMOHAIBHBIMM CTPEMJICHUSIMU U WHTEJUIEKTYyaJIbHOU OEeATENbHOCTBIO.

Ho ecnu TONBKO B 3TOM MX <«IPU3BaHUE», COBEPIIEHHO HEMOHSTHO,
[0YeMY CTOJIb 3KOHOMHasl OOBIYHO IpUpONa OTBejia i Jiba TaK MHOIO
MO3TOBOro MaTepuaia. Benb Ha IOJIO JIOOHBIX MOJEW MNPUXOAUTCS I10YTU
MOJIOBMHA KOPBI. MOXeT OBbITh, BCE-TaKM OHM €Ille I Yero-Hubyob HyX-
HEBI YeJIOBeKy?
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OrnpITel HAa HIMMIIAH3E MOKA3aJld, YTO TIOCTE yHaJleHUs1 JIOOHBIX IoJiei
>KMBOTHOE TOpa3lo XyXe€ pellajo 3adayM, rae TpeOyeTcCs BBIMOJHEHUE JIO-
TMYECKM MOCIENOBATEIbHBIX JEHCTBUMA.

Mexmy npouuM, U y OOJNBHBIX C MOpPaXEeHUEM 3TOM YacTU MO3ra Mcue-
3ajla CIOCOOHOCTh «yIEPXWBaTb B YME OOHOBPEMEHHO HECKOJIBKO pa3HbBbIX
TIOHSTHI».

ITosTomMy MccieqoBaTeM CUMUTAIOT, YTO JIOOHBIE MOJIM OTBEYAlOT 3a OCO-
00 CIOXHYI0 YMCTBEHHYIO HesTeIbHOCTh. Hampumep, 3a abGcTpakTHOeE
MbIlIUIeHUe. JIyMaloT Takke, YTO TMpU OYEeHb OOJIBIION HAarpy3ke Ha «MbIC-
JISIIIME» 4aCTU Mo3ra JIoOHasi Kopa cpa3dy Xe, KaK pe3epB, MOAKIIOYAeTCs K
pelIeHUI0 3TUX 3a1ad.

CrpoeHue KOpbl M pacmpelefeHue OO0S3aHHOCTEN MeXny pasHBIMH
ee oTaeiraMu Oojiee MM MEHEE SICHBI, HO BOT MHTHUMHBIE CBSI3U U B3a-
UMOJIECTBUSI MEXIy €€ KJIETKaMU, ME€XaHU3Mbl HAKOIUIEHMS, XpaHe-
HUSI 1 00paboTKM MHGOpMALlUM B KOpe — IOKa ellle TailHa 3a CEMbIO
3aMKaMU. YUYeHble IIBbITAIOTCS OTrajgaThb €€, MCCIeoys 3JIeKTpUYEeCKue
CBOMCTBa MO3Ta.

Anbha-puTMBI

Hauanocs 310 60nee 40 neT Haszam, Korma HeMeUKui rcuxuarp [aHc
beprep u3nan crpaHHble KapTUHKM. BOJHUCTBIE JTUHUM Ha HUX, YTBE-
pxnan beprep, rpaduyeckas 3anuch aKTUBHOCTU TOJIOBHOTO Mo3ra. EMy
HE TIOBEpWJIM M Jaxe IOMHSUIM Ha cMeX. TpymHO OBbLIO TMpenCcTaBUTh,
YyTO O paboTe TaKOTO TAaMHCTBEHHOTO OpraHa MOXHO y3HaTb 4YTO-JH0O0,
MOJKJoYasi K HeMY M3MepUTEIbHble NpPUOOphl. TexXxHUYeCKHue CpencTBa
U 3HTYy3ua3M beprepa ocraBisiu XkejnaTh OOJbIIEro, U O «MO3TOBBIX
BOJIHax» 3a0bUTH. A uepe3 25 JieT U3 CKpOMHBIX OonbiToB beprepa pomu-
Jlach 3JeKTposHuedaiorpadus.

«Mo3roBble BOJIHBI», OTKDBITBIE UM, M3BECTHBHI Teleph IIOA Ha3Ba-
HueM aibda-putMoB. KpoMe HHMX, €CTh elle OeTa-, raMMa- U TE€TaBOJI-
Hbl. OQHaKO OT INMOHMMAaHUS OUOJOTUYECKOW CYIIHOCTH 3THX BOJH
y4eHble cefiyac Tak Xe najneku, Kak u 40 ymet Hasai.

KubepHeTUKHU MpenrnosaraioT, YTo 3JeKTPOBOJIHBI — IIM(ppoBaHHBIE
coo0O1ieHusi, MochbliaeMble Mo3roM. Hamo HalTH K mudpoBKe KIIOY.
B kiuHMKe, BIIpouyeM, €€ MOXHO HCIIOJb30BaTh M 06e3 kimoya. M3me-
HsieTcs XxapakTep D3OI, To ecTb 2JIeKTpo3HHedhaJlorpaMMbl, — TPEBOra.
IlopaxeHa Kakas-TO 4acTb Mo3ra. DJIeKTpo3HIledasorpaMMa TOYHO
YKa3blBaeT KaKasl.

Ho yuensie, KoTOphle, BoOpyXasick DB, XOTIT IMPOHUKHYTH B CYLIECT-
BO IICUXMYECKMX ITPOIIECCOB, BCE €llie MOmOMpaloT K Hel Kimouu. Boiblie
BCEr0 TICUXMATPOB HHTEPECYIOT alb(a-BOJIHBL WX KOJeOaHMs, KaK BBISIC-
HWIOCh, TECHO CBSI3aHBI C MO3TOBO# HESATENILHOCTHIO.

Y10 0 HUX M3BECTHO?

Yacrora — 8—13 repu, amrumryna — 30 MWUIMBOJBT. 3anmuch ajbda-
PUTMOB OIHOTO YEJIOBEKa TaK XE€ HE II0XOXa Ha 3aIluCh IpYroro, Kak He
MOXOXM MX aBrorpadbl. AMIUIMTYIA aibda-BOMH B pa3HBbIX YacTsSX MoO3ra
pasnuyHa. Y1 Bcerna Oosiblile B 3aTBUIOYHOM MOJIE (TaM <«ITOCOJBCTBO» 3pU-
TENbHBIX HepBOB). OHU YETKU UM PUTMUYHBI, KOTJA YeJOBEK CIIUT WIN
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IPOCTO 3aKphIBaeT IIa3a, HUYEM He B3BOJHOBAaH MU HU O 4YeM HE IyMaeT.
Ho crouT BKIIIOYWUTH CBET, NMPUHSATHCA pellaTh 3amady WiIM YYUTh CTUXMU,
anb(ha-BOJIHBI HAYMHAIOT yracaTth. SICHO, YTO OHM KaK-TO CBSI3aHbI C IIPO-
LieccaMy MBbIIUIeHWs], no3HaHus. Ho kak?

Bot ogHa u3 rumnores.

[lonararoT, 4yTo anbha-BOJIHBI OTPAXalOT 3JEKTPUYECKUE CBOMCTBa
JEHIPUTOB, KOTOpbIE COCTaBJISIIOT OCHOBHYIO MacCy CEpOro BelllecTBa MO3-
ra. JeHOpUTHBIE 3JIEKTPOITOTEHIIMAIBI OOBIYHO CJIUIIKOM MAaJbl UISI TOTO,
YTOOBI BBHI3BaTh AKTHBHOCTb HEHpPOHOB. OmHAKO, KOTrIa OHU BO3pacTaioT,
BO30YXIaeTcsT U HEMpPOH: OBICTpee IepexXBaThIBAET W II€pelaeT NabIIle 3C-
TapeTHYIO NMAJOUYKY CHelM(DHUIECKX UMITYJILCOB, KOTOPbIE JIeXXaT B OCHOBE
MblnUieHuss. 1o BceM HefipoHaM CJIOBHO ITpOGEraeT BOJIHA ITOBBIILIEHHOM
YYBCTBUTEIBHOCTH, U MO3T, MOOWIM3YSCh, IIPUHUMAET, COXpaHseT U Iiepe-
pabaThiBaeT UHGOPMALIUIO.

Yonrep I'peit mepBeift yBUOEN, Kak anbda-putMmbl OeryT mno kope. I[To-
MOT €My B 3TOM IBalaTUIBYXIIa3biii Torcu.

JBaniiaTe OBe S3JIEKTPOHHOJyYEBble TPYOKM COENUHMUIMU C 3JIEKTPO-
JaMu. Kaxneiii 37eKTpon MOIKJIIOUWIXM K MO3Ty. DJEeKTpoabl MpUHU-
MalOT U3 HEro 3JIEKTpUYEeCKHEe CUTHaJIbl. YCUJIUTEIb UX YCUJIMBAET,
3JIEKTPOHHOJIyYEeBbIE TPYOKHU IMPeoOpa3yloT B CBETOBBIE BCIIBIIIKU, SP-
KOCTb KOTOPBIX 3aBHUCUT OT aKTUBHOCTH COOTBETCTBYIOIIEro ydacTKa
Mo3ra. Bce mBanmiaTe nBe TpyOKM MOMEUIAalOT IT03aAu 3KpaHa. A Ha
9KpaH HaHOCSIT KOHTYpPHl Mo3ra. TpyOKU pacliojlaraloT ¢ TaKUM pacue-
TOM, YTOOBI CIIPOELIMPOBATh CUTHAJBI OT Y4aCTKOB MO3Ta, K KOTOpPOMY
OHM <«IIOACOEIVHEHHI, HA COOTBETCTBYIOIle€é MECTO PUCYHKa Ha 3Kpa-
He. DTo Tomockomm Yourepa I'pes. JlackoBo — Tomcu. Ilpubop mns
HCCIeq0BaHUs TONorpaduyu aKTUBHOCTH MO3ra.

Y 6onpIIMHCTBA JIOAEi anbga-BOJHB BO3HUKAIOT B BUCOYHBIX U JIOO-
HBIX JOJSIX UM PAacIpOCTpaHSIOTCS Aaiblie Io Bceit Kope. CocemHue ee
YYacTKU pearvdpyloT Ha pas3gpaXeHHe B ONIpelesIECHHOM IOpsIIKe, CJIOBHO
MX IO oYepeny BKJIIOYAEeT KaKoe-TO pa3BepThIBalolllee ycrpoictBo. M1 mo3sr
He (GOpMaIBbHO MOIXONUT K BEIITOJHEHUIO CBOMX OOSI3aHHOCTEH: rIe-TO B
ero IIyOMHaxX IOCTOSHHO paboTaeT COPTMPOBOYHBLINA ITYHKT BCEX CUTHAJIOB,
WIYIIMX B KOpY.

Eciu Kakasi-TO ero <«u3BWIMHA» IIOJydaeT HOBOE pasipakeHue, aibda-
BOJIHEI ONOBENIAIOT 06 3TOM Bech MO3r. Ho Korma pasapaxeHue IOBTOpSI-
eTcsl yepe3 IpaBWIbHbIE MHTEPBAIbI, MO3T IIepecTaeT K HEMY <«IPUCITYIIU-
BaThCS». alb(ha-pUTMBI 3aTyXaloT OO TeX IOp, IOKa B MOTOK MH(OpMaLuu
He MOIIaJeT CUTHal NEHCTBUTEIbHO CEPLE3HbII W BaXKHBIM.

IMapayensHo ¢ nabopatopueit Yonrtepa I'pes Te e IpoOGyieMbl ucclie-
IOBaM COTpyaHUKM Muxamna Hukosnaesnua JIluBaHoBa B MIHCTUTYTE BBIC-
1Ieit HepBHO#M AearenbHocTH Akamemuu Hayk CCCP.

3mecy Toxe ObLIO cBoe meruule. Ho marumecsaTturiazoe (a 3aTeM IIO-
IBWIOCh U cTOOKOe). Tomockon JluBaHOBa M AHaHbeBa IIO3BOJISUI M3Y-
yaTh cpa3dy pabory Bcero Mosra. LlequkoM. A He TOJBKO OTACNIBHBIX €ro
YacTeu.

Ha sToM, moxayii, Mbl 3aKOHYMM pa3roBop o kope. CTBoi Mo3ra, Ha
BpeMsl 3a0BITHIA HaMM, TaUT B ce0e MHTEPECHOIO HE MEHBLLIE.
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CopTupyomasi CeTh

Ilepen deittepcoM, BrnepBble omnucaBLIMM ee B XIX Beke, OHa IMpeacTa-
Jla Tod MMKpPOCKOINOM CeThl0 OecnopsiiodyHO pa30pOCaHHBIX HEHPOHOB,
IyCTO TepeIUIeTeHHBIX HEPBHBIMM BOJIOKHaMHU. JleiiTepc HasBail ee cerya-
TBIM 00pa30BaHUWEM, WIM PeTUKYJIsIpHOM (opMauueii. Haxomurcs oHa B
CTBOJIE U TSHETCS OT CIIMHHOIO MO3ra A0 TajlaMyca — TOXE OYeHb WHTe-
pecHoro oo6pa3oBaHUs CTBOJIA.

PetukynsipHoili dopmaiiuu He 1oBessio. Ee oTKpbulM, MOAPOOHO OIuca-
JIM 4, He NpUIaB OOJBUIOTO 3HauYeHWs, 3a0butd. JIeT OBaauaTh MATh Has3am
aMepuKaHCKUi Heilpodusuosor MaryH v ero kojuieru u3 Kanudop-
HUICKOTO YHMBEPCUTETAa HEOXMAAHHO BAPYI OOHApYXWIH, YTO DPETUKY-
JisipHas ¢opMalMsl ToiiMana B CETU U MOAUYMHWIA CBOEMY BJIMSHHUIO IMOY-
TU BCIO ACSITEJIbHOCTb LIEHTPATbHOW HEPBHOM CUCTEMBI.

«OTU Hecneuupuyeckue MeXaHU3Mbl, — nucajl MaryH, — pacrpe-
JIeJIeHbl MOYTH IO BCEH LEHTpPaJIbHOM 06J1aCTM CTBOJa MO3ra, M IO-
IOOHO TOMY KakK CHMIIBI OTXOOST OT OCH Kojeca K ero odomy, Tak u
(yHKIIMOHAJIbHBIE BIUSIHUSI 3TON IIEHTPAJIBHO PACIIOJIOXKEHHON CHuCTe-
MBI MOTYT PacIpOCTPaHSAThCSI B HECKOJbKUX HAIlpaBJICHUSX: Ha CIUH-
HOM MO3r, Ha MEXaHU3MBbl, OCYIIECTBJISIOLIME SHIOKPUHHbLIE (PYHKIIUMU,
Ha CTPYKTYpBHI, Ile BO3HMKAIOT 3MOLMU, U Ha KOPY OOJBILIMX MOJyLIa-
pMii, KOTOpasi OOCIYXMBAaeT BCE BBLICIIME CEHCOPHO-MOTOPHBIE M WH-
TEJUIEKTYaJIbHbIE IPOLIECCh». BiauseT peTukyiasapHass ¢opMalus Ha HUX
pa3HBIMM criocobamu. IIpexne Bcero COpTUpPYET U peryaupyeT IBUXE-
HHUE HEPBHBIX UMITYJIbCOB.

IToMHUTE, MBI TOBOPWJIM, YTO B TOJIOBHOM MO3TY €CTh OCOOBIi
«COPTUPOBOYHBLIM NYHKT». M3 moToka uHpoOpManuu OH BBIOMpAET
KaXIyl0 MUHYTY JIMIIb CaMble BaxKHbI€ IJIs1 opraHu3Ma cuUTHajbl. O0s-
3aHHOCTU COPTUPOBIUMKOB IPUPOAA BO3JOXMIA Ha HEHPOHBI PETHUKY-
JISIpHOH ¢opMaliuM U MOTOMY cAejiajia MX HecneludUIecKUMU: JTI000i
U3 BTUX HEHPOHOB MOXET pa30o0paThbCs B JIIOOOM CHUTHase JIIOOOro op-
raHa. A 4yToObl HM OJMH M3 CUTHAJIOB HE MMHOBaJll KOHTPOJBHOTO
MMyHKTa, NPUpPOJA YCTpOoWJa TakK, YTO B PETUKYJSAPHYIO (opMaiuio
MOCTynaroT AyOJu BCEX MMMOYJbCOB, KaKOMy OBl OTHEly MO3ra OHM HU
ObLIM agpecoBaHBbI. JJOCTAaBNASIIOT MX KOJIaTepajju — TOHKUE BETOYKM,
OTXOASUIME OT OCHOBHOrO HepBHOIro TpakTta. KoyutaTtepajau mochliaeT
B DETUKYIAPHYIO (opMallMi0o BCAKUN HEPBHBIA KaOejb: YYBCTBUTEJb-
HblE BOJIOKHA, OeryiiMe M3 CIMHHOTO MO3ra B KOpY, IBHUTraTeJIbHbIE,
uaymue B oOpaTHOM HallpaBJIeHUM, HEPBHBIE ITyYKH, CBSI3BIBAIOIINE
MO3XEUOK C KOpOif, U BCE NpYyTHE.

A perukyisipHas ¢dopMmalus, KaK pacTOPOITHBIA peryJHupOBIIUK Ha
OXHBJIEHHOM IIE€pEKPECTKE B YacChl «IIMK», OJHU CHUTHAaJIbI IPOIYCKAaeT
paHblIIEe a €lle <«IMOACTerMBaeT», CHabOXasd MOMNMOJHUTEJbHON 3Hepruen,
IpYTMM JAaeT IOPOry BO BTOpPYIO ouyepedb. A MHBIE BOOOILE 3aJep>KHBa-
€T Ha BpeMsl, M0Ka He CTaHYT OHM IS OpraHu3Ma BaXXHBIMU.

HetipoHbl peTUKYJIsIpHOU (hopMalluy HENpPephIBHO 3aHSIThI CPaBHEHUEM,
OLIECHKOM M OTOOpOM CHUTHAJIOB, KOTOpHIE HOJDKHBI OOECIEYMTh IOBeICHHUE
OpraHu3Ma, TOYHO COOTBETCTBYIOIIEE CO3IaBLIElCsl 0OCTaHOBKE. A BEpPHO
BBIOpaHHasl MporpamMMa AENCTBHS 4acTO BOIIPOC XXU3HU U CMEpTH!
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HJomyctuM, IpoaupasiCh CKBO3b TPOIUYECKHE 3apOCiIM, YEOBEK II0-
paHun auiio. Eme moscekyHObl Hasaj cOOOIIeHWEe O paHEHWU ObLIO Obl
caMBIM BaXHBLIM cpequ IOTOoKa MHdopMaiuu, uayuei B ero mosr. Ho
B OTH IIOJICEKYHIbI YEJOBEK BIApPYI YBHUAEJ, YTO JIMaHA, 3a KOTOPYIO OH
XOTEJl YXBAaTUTbCSI, — SIMOBUTAsT 3MeESI.

Jns peTuKynspHOi ¢dopMallMd CUTHaI O 3MEE€ YTO CHpeHa «CKO-
po¥i MOMOIIM» OJIsl PEryJupoOBIIMKa ABUXEHMUs. ToTyac Xe oHa 3alep-
KUBAET OCTAJIbHBIE COOOMIEHHUs. A 3TO IO MPSIMOMY IPOBOAY Mepena-
€T B KOpYy, YCUJIMB H030i1 100aBOYHOUM 3HEpPIUU, YTOOBI Cpa3y Ha HEro
obpaTiiM BHMMaHMEe. M1 OTBETHYIO peakIUIO IPOIYCTUT Oe3 o4Yepenu.
YenoBeK, HUYEro ellle He OCO3HAaB, aBTOMAaTHU4YECKU OTAEPHET DYKY,
OTIIATHETCSI, BBIXBATUT HOX. WM nuIb, Korga KyCKHU SITOBUTOM «JiMa-
HBI» OYOYT CYNOPOXHO M3BUBATbCS Y €ro HOI, MOYYBCTBYET OOJIb B
000IpaHHON LlEKe.

be3 peTuxynspHoil (hopMayMy IOJIro IPUIILUIOCH Obl CUTrHaimy o6 onac-
HOCTM OJIyXIAThb ITO0 HeiipoHaM BMECTe C OIPYTMMHU COOOLUEHUSIMU U IOXU-
JIaThCSI CBOEM ouyepenu y BXOIA B KOpY.

VY petukynagpHoil ¢opMalUM €CTh €lle OJHO BaXXHOE CBOMCTBO.
OHa IuTaeT NOIOJHUTEJIBHOM 3Heprueil Bce oTaeabl Mmosra. Hempe-
PBIBHBIII MOTOK WMMITYJIbCOB, NMOCTYMAIOIIWIA CO BCEX CTOPOH, IEPXKUT
PETUKYISIPHYIO (GopManMio B IOCTOSSHHOM HamnpsixeHuud. OHa Bce
BpeMs BO30yXIeHa M 3apaXkaeT 3TUM BO30yXIEHUEM BCE OTHEJIbl MO3-
ra. ToHyc, TeMn paGOThI KOpHI, 3aBUCHUT OT DETUKYJISIpHOW (opma-
nuu. ITo cylecTBy, «peTUKYJISIpHAas aKTUBUpYIOILas CHUCTEMa»' B3suia
M0 KOHTPOJIb JaXxe COo3HaHue!

BoT xakuie OonbITHl JOKa3aIM 3TO.

Heiipodusuonaorn maBHO 3aMETWIM, YTO 3JEKTPUYECKass aKTUBHOCTb
MO3ra BO CHE M HasgBy HeonuMHakKoBa. B sHuedanorpamMme crsiuei Koui-
K1, HAlpyuMep, BOJIHBI OOJIBIIME, MEMIJIEHHBIE. A CTOUT €W MpPOCHYThCH,
OHM CTAHOBSITCS MAJEHBKUMM U YaCThIMU. DTO M3MEHEHUE «ITOYEPKa» SH-
nedasorpaMMbel B MOMEHT NpPOOYXXAeHUs1 (hU3MOIOrM Ha3BaIM peakuuen
aKTUBU3ALIMU.

Pa30yauTh KOLUKY MOXHO ITO-pasHOMY. MOXHO MOCBETUTH € B IJia3a,
IIEJNKHYTh Hal yXOM, IOJOXMWThH IO HOC KycodyeK phiObl. M B s11000M
cIydae B 3JIEKTpO3HIIe(aIorpaMMe MPOCHIAIOIIErOCH XKUBOTHOIO IOSIBAT-
cs1 XapakTepHBle I NMpoOYyXHeHWs BoidHBL. HeszaBUcUMMO OT TOro, OT Ka-
KOTo OpraHa 4yBCTB IIOCTYIIIJIa B MO3T MH(OpMaIyvs.

Ho BoT 4TO caMoe MHTepecHOe: peaKldsi aKTUBU3AaLMU MOXET IO-
SIBUTBCA B JIIOOOM ydacTKe KOpbl. M coBceM He 00s3aTe€bHO B TOM, IIE
HAaxXOOUTCS «IIOCOJIBLCTBO» HEPBOB, KOTOPBIE NMPUHECTH WHGOPMALUIO.

DTO HaBeJI0O Y4eHBIX Ha MBIC/Ib, YTO TJE-TO B MO3TY €CThb CHELValb-
HBIII LIEHTP, B OOS3aHHOCTH KOTOPOTO BXOOUT CJIEAUTH 32 TOHYCOM KO-
pHI, BOBpeMs BKJIIOYAaTh M BBIKJIIOYaTh €e. B 3TOT LIEHTp IPUXOOAT
MMIIYJIbCBl OT pa3HbIX pa3mpaxuTtesieil. 30ecb OHU KOIIMPYIOTCHA, NOBO-
IATCS OO COOTBETCTBYIONIEH KOHIMIIMM, YCWJIMBAIOTCS, €ciau Hamo. U
VK€ OTCIOa, TaK CKa3aTh, B «EHTPAIM30BAHHOM IIOPSIAKE», BO3NEICTBY-
IOT Ha KOpy.

'Tak TOXe HAa3bIBAalOT GUOJNOIM PETHKYIAPHYI0 (GOpMAIlUIO, YTOGHI
MTOUEPKHYTh 3TO €€ CBOMCTBO.
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MbsryH u Mopynim B 1949 romy mokasaiau, YTO 3TOT LIGHTP — PETHKY-
JIIpHas aKTUBUPYIOLLAsT CUCTEMA.

Yepe3 BXUBICHHBIE 3JIEKTPOAbl OHU pa3Apakalvl PETUKYJSIPHYIO (op-
Maluio crisiiieil o6e3bsiHel. O6e3bsiHa IpOCHITTaiach, U y 3JIeKTpo3HIIeda-
JIOTPaMMEBI 3aMETHO MEHSUICS «II0YepK».

V npyrux o0e3bsiH peTUKYJSIPHYIO (OpMaLIMIO pa3pylliaivd, U >KUBOTHBIE
TYT Xe€ 3achinayii. Pa30yauTh MX HE MOIJIO HUYTO. Tak OHM U CIAIM 10
KOHIIA XM3HM, HUYEM HE MHTEpecysChb, HU Ha YTO He pearupys. XoTs Bce
OpraHbl YyBCTB MCITPABHO JOCTAB/SLIA B UX KOpY MH(OPMALIMIO O COOBITH-
SIX, TIPOMCXOMISIIINX BOKPYT.

Kopa, mpaBma, ToXe He OCTaeTCs B HOJTY Ilepel PEeTUKYISIpHOU
dopMmaumeit. 1 Toxe BauseT Ha Hee. BauMoneicTBUE 3TUX ABYX CHUC-
TeM MO3ra OCYMLIECTBJISETCS 110 NMPUHLMITY OOpaTHOI CBS3U. YCUJIMBa-
€TCSI aKTUBHOCTh HEMPOHOB PETUKYISIPHOM (opMaluu, CUIbHEE BO3-
oyxnaerca kopa. M ceityac xxe cpabaTbiBaeT OOpaTHBI MEXaHU3M: KO-
pa IOChUIAa€T CUTHajbl, KOTOpble IMOHUXAIT TOHYC PETUKYISIpHOM
dopManmu. Tak ycTaHaBIMBAlOTCS OINTHMMAaJIbHBIE YCJIOBUS ISl pabOTHI
00€UX CUCTEM.

Mexny npo4yuM, JIOAM, CAaMU TOrO He MOH03peBasi, MHaBHO YXe
MOJIB3YIOTCSA YCIAyraMM peTUKYJsIpHO#l dopManuu. Bpauwm, Hampumep,
KOraa JefaloT Omepaluyio nox OoOIIMM HapKO30M: 3TO Ha Hee JAEMCTBY-
IOT BElllECTBa, BhI3bIBalolIue obliee OecyyBcTBUME. OHM MOIABISIOT aK-
THBHOCTb HEHPOHOB DPETUKYJISIPHOH (opManuM, OHA I€PEeCTaeT TOHMU-
3UpOBaTh KOPY, BBIKJIIOYAET €€, U YeJIOBEK Ha BpeMs TepsieT CO3HaHUe,
3aceinaer. OpraHbl 4YyBCTB €ro HCIIPaBHO IPOJOJIXKAIOT HPUHOCUTH B
MO3T COOOIIEHUsT O 00U, O 3BSIKAHbE XUPYPIrUUECKUX UHCTPYMEHTOB,
SIDKOM CBeT€ B OIEpallIMOHHOW, HO HM Ha ONHO M3 3THUX pa3apakKeHUM
0onbHON He pearupyer. BBIKJIIOUEH OCHOBHOM MeEXaHM3M, «3alycKalo-
IIUi» B AEUCTBUE CO3HAHUE.

MHorue y4yeHble MoJiaraloT ceiyac, YTO BHUMATEIbHOCTb U YMEHUE
COCPENOTOUMBATLCSI TOXE 3aBUCSAT OT DPETUKYISIpHO# ¢dopMmauuu. HemaBHO
YCTAHOBWIM, UTO OHa, BbIOMpas M YCWIMBas BaXXHbIC€ B HAHHBIM MOMEHT
IUISI OpraHW3Ma CUTHaJIbl, BTOPOCTEIEHHBIC HE TOJIBKO HE IPOITyCKaeT, a
Jaxe ocJabJigeT M IOHIDKAEeT YYBCTBUTEJIBHOCTh KOPBI K HUM.

DKCNEepUMEHTATOPHl BXUBJSIM KOIIKE 3JIEKTPOH B SIAPO YJIUTKHU
(3TO oOTmen crTBOJia, TAE€ MAET COPTMPOBKa U MNepepadoTKa 3BYKOBBIX
CUTHAJIOB) M 3alUChIBAJIM €ro aKTUBHOCTb. BpeMs oT BpeMeHM Han
YXOM KOIIKU TPOMKO IIejKaJu. ToTyac Xe YJIUTKa «OTKJIMKajlach» Ha
IIEJYOK: Ha KPUBOUW aKTUBHOCTU IOSBJSUICA NMUK. ECIM LIETYKU CIIBI-
LIAJIMCh MOAPSIA U BCE YCUJIUBAIMCh, MUKW Ha KPUBOH TOXE IUIM MOM-
psion 1 pasMmax ux yBenuuuBaiica. Ho TyT kollike noacyHyiau ©OaHKy cC
KUBBIMM MBIIIaMHU. Bce BHMMaHME XHBOTHOE COCPEIOTOYWIO Teleph Ha
TOM, KakK Obl JOCTaTh XOTsSI OBl OOHY M3 HUX. M MUKW Ha KpUBOH McCUe3-
JIM, XOTs ILIEeJYKU Iponokanuch. HoBbIN, Gosnee CWIbHBINA pa3apaxu-
TeJb MOJABWI IPEXHUMA.

DTOI CIOCOOHOCTBIO PETUKYJIIPHOM (OpMaLMU 3aMHTEPECOBAINCH HE-
JIaBHO CTOMATOJIOTHU.

Onepupysl ¢ 3y0aMM, OHM HaleBalOT MallMEHTY HaylIHMKW. HaylrHuku
coemvHeHbl ¢ MarHuTodoHoM. Ha MarHuTooHHOI JieHTe 3amucaHbl My-
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3bIKa M pas3Hble LIyMbl. My3blKa YCIIOKAWMBaeT OOJILHOIO, a IIYMbI (I1oYe-
MY-TO JIy4llle BCEr0 Ha IICUXMKY OEHCTBYET UIyM BOIOIIaa) MAacCKUPYIOT
XKyJXCoKaHWe OOpMalllMHBI M OaXe, KaK YTBEpXKAAlOT HEKOTOpPble 3HATOKH,
«TIPOSIBJISISICh B CO3HAHWM, HEMOCPENCTBEHHO IOAAB/SIIOT OUIyLIEHUE O0-
qu». Ecnu ke 06oib Bce-Taku OECIOKOUT MallMueHTa, €My MPOUTPHIBAIOT
IUICHKY, Ha KOTOpOH MeJIOmusl €nBa CJbILIHA 3a IIyMOM. BOJIbHOU HEBOJIb-
HO HAaYWHAeT MNPUCIYIIMBAThCS, a Bpady TOJBKO 3TOTO YU HAA0 — MOXHO
CIIOKOMHO paboTath. IlalveHT yke He oOpalliaeT BHMMAaHUsI Ha €ro MaHU-
TTYJISTIIU Y.

M pagocTs M rope B runorajiamMmyce

Ilo cymiecTBy, 3TOT MaJleHbKMIA KyCOUYeK CTBOJIa YIIPABJISIET BCEMM Ca-
MBIMM BaXHBIMU JJI XHU3HM OpraHu3ma Ipolieccamu. B cdepe ero Baus-
HMSI cepllie M KPOBEHOCHBIE COCYObI, BCE OpraHbl ITMIIEBApEHUs], OOMEH
BELLECTB, SHIOKPUHHBIE XeJe3bl, TePMOPETYJISLIMSI, TO €CTh KOHTpOJIb 3a
HYXHOI TemriepaTtypoii Teiaa. Ho 1 310 He Bce. B mocnenHee BpeMs BbISIC-
HWIOCh, YTO MHOTMMU WHCTHHKTAMM XMBOTHBIX U WX 3MOLIUSMU TOXE YII-
paBJIsIeT TUIIOTaIaMycC.

OmHako Mo IOpPSIIKY.

JlexuT runortazaMyc B BepxHeH YyacTH CTBOJIA, ITOYTU B CaMOM LIEHTpE
Mo3sra. Ilpupoma mo3aboTwiack O TOM, YTOOBI TaKOM >XKM3HEHHO Ba>XKHBIN
opraH ObUT HaJEXHO YKPBHIT. W 3alllUTIIA €r0 OT IOBPEXIECHUNH HE TOJIBKO
YeperioM, HO M MAacCOii MO3rOBOIO BEIIECTBA, KOTOPOE OKpYXKaeT TMIIoTa-
JIaMyC CO BCEX CTOPOH.

A 4TOOBI JIerde eMy OBbLIO CIIPABJISTLCSI CO BCEMM MHOTOYMCIEHHBIMU
00513aHHOCTSMH, Jajia TUIOTaJaMycy B MOMOLIHUKHU Turnodus. Yepes Hero-
TO W YIIpaBJIgeT TUIIOTajJaMyC MHOTMMH ITOMMMHEHHBIMU €My OpTraHamu.
BBIMISIIUT 3TO Tax.

I'inoTanamyc u rurodu3 cBsi3aHbl OOIIEl CEThI0 KPOBEHOCHBIX COCY-
OB M HEPBHBIX BOJIOKOH. [To3ToMy rumoTajlaMyc MOXET IOCBUIaTh IpHU-
Kasbl B TMIIOU3 B JBYX BapuUaHTaX: B BHUIE HEPBHBIX UMIIYJIbCOB U OCO-
ObIX (U3MOJOrMYEeCKM aKTUBHBIX BelllecTB. OH BBIIENSIET UX B KPOBb, a
KpPOBb 3TU TaK Ha3bIBaeMble IPOMYKThI HEHPOCEKpPEIUM NOCTAaBJSIET B THU-
nmodus. B 3aBUCHMOCTU OT Ipukasza runo¢us J160 BbIOpachIBacT B KPOBb
JIOTTOJIHUTENIbHBIE HO3bI KAaKOTrO-HUOYNb M3 CBOMX TOPMOHOB, 10O, HA060-
pOT, TOPMO3UT MX BblmesieHue. M TakuM oOpa3oM TO YCWIMBAET, TO Ocnad-
JIIET JEATENbHOCTh IPYTMX SHIOKPUHHBIX Xejie3: Ha HUX TJaBHBIM obpa-
30M JEMCTBYIOT TOpMOHBI runodu3a. Hy a 4yTo 3HayaT B XKM3HU OpraHu3Ma
pa3Hble TOPMOHBI, BCeM u3BeCTHO. OmHM pPETyIMpPYIOT AaBJIEHUE, OpYyIrue
paboTy cepalia, TpeTbM OOMEH BEILECTB U SHEPTMU — B OOILEM, TOPMOHBI
peryaupyiot Bce B Hac. OT HMX 3aBUCHUT JaXe TeMIIEpaMEHT U paboTOCIIO-
COOHOCTb YEJIOBEKA.

Ho oTHOlIeHMSI MeXOy TUIIOTAJIaMycOM M TUIIO(U30M HE OrpaHUYU-
BalOTCs TOJIbKO 3TUM. OKa3bIBaeTCsl, (GU3MOJOTUYECKN aKTUBHBIE BEILECT-
Ba, Yepe3 KOTOphlEe THMIIOTAJaMyC IOCBUIAeT MpUKa3bl TMnodu3y, Irnornanas
B HEro, caMy IIpeBpalllaloTcs B TOPMOHBI. Tak UTO TUMOTajIaMyC €lle U
MTOCTABIIMK FOPMOHAJIBHOTO CBIPHS.
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OH X€ ¥ BMECTWIMILIE CaMbIX pa3HOOOPAa3HBIX «LIEHTPOB».

Ectb, HanpuMep, B HEM LIEHTP TepMoperyiasiivu. Eciau 4yBCTBUTEIbHBIE
BOJIOKHA MPUHECYT B HEro COOOIIEHUWE O TOM, YTO OpraHM3MY IPO3UT Iie-
perpeB, aBTOMAaTMYECKM, WIM, KaK ToBOPAT, pedIeKTOpHO, cpabaThiBaeT
HyXXHasl MporpaMma aeicTBuil. PaciiupsiioTcsi KpOBEHOCHBIE COCYIBI, Ha-
YHUHAIOT paboTaTh MOTOBBIE XEJe3bl, 1 OPraHU3M H30aBIISIETCS OT JIMIIHErO
terwia. Ho TonbKo [0 Tex Iop, MOKa eMy He HayHeT I'PO3UTh Mepeoxiax-
nenue. Toroa B rumotajiamyc JIETUT HOBOE COOOIEHME U cpabaThiBaeT HO-
Basl IporpaMMa, HalpaBJIeHHas Ha COXpaHEHMEe TeIUla B OpraHu3Me: 3Ha-
YUT, U TYT JEUCTBYET YK€ 3HAKOMBIA HaM MPUHLIMUI OOpaTHOM CBSI3U.

B runorajamyce ectb M LIEHTp amnreTyuta. Ko3bl, y KOTOpPBIX pasmpa-
Xaji ero, moouau Bce pekopabl obxopcrBa. OHM XEBajlM M XEBAIU
TpaBy, XOTs OBLIM CBITHI MO ropJjio. PasnpaxeHue COCemHUX KJIETOK 3TO-
ro Xe LIEHTpa, HAallpOTUB, HAYMUCTO JIMIIAJNO XUBOTHBIX amnmnetutra. M1 oHu
He OpaJid B POT HU KPOIIKH, XOTS OO OIBITA MX HECKOJIbKO IHEHd MOpH-
JIU TOJIOIOM.

A pasmpaxeHHe LIeHTpa XaXIbl (M Takol eCcTb B TUIoTajamyce!) 3acra-
BWJIO OJHY KO3y BBIIUTH cpa3y 16 JUTpOB BOIbI!

HekoTopble ydyeHble CYMTAIOT, YTO IMPUpPOJA HECIPOCTa COCPENOTOYMIA
B OOHMX pyKaxX YIPaBJIEHHE OCHOBHBIMM XKW3HEHHBIMH (DYHKIIHUSIMU Opra-
Hu3Ma. Benmp olyiieHue rojsona, 0 KOTOPOM CUTHAJIM3UPYET KUBOTHOMY
LIEHTP aIlleTUTa, MOXHO YCTPaHWTh, TOJBKO HAaNoJHUB Xeaymnok. Ho uro-
OBl cienaTb 3TO, HANO HAWTU TUIILY. A TIOMCKU €€ Y XUIITHMKOB, Harpu-
MeEp, TPeOYIOT YETKMX M CONIACOBAHHBIX M3MEHEHMII 4YacTOTBI IbIXaHUS,
puTMa cepiua, KpoBsHOro mapieHusA. COBEPIIEHHO OYEBHMIHO, YTO CKOOD-
JVHUPOBAaTb BCE 3TO JIErde, €CIM HyXHas uUHpopmalius Oyaer obpadaThl-
BaThCAd B OMHOM MECTE.

Taxue uneu BIiepBblE pa3BWwI liIBelapckuit ¢usuonor I'ecc, KoTopbIi
B 1949 rony momyunn HoGeneBCcKyio MpeMHUIo Mo MeIWIIMHE U (HU3HUOIIOTUU
33 OpUTMHAJIbHbIE HCCIIEIOBaHMS roloBHOro mosra. (I'ecc mepBbIM pa3spa-
00oTan MeTol BXWBJIEHHUS 3JIEKTPOIOB U IMOJIYYWI MHOTO HOBBIX U MHTEpEC-
HBIX CBEIEHUI O paboTe TajlaMyca M TMIIOTajlaMyca.)

M nockonbky oxoTa — 3TO, KOHEYHO, CBOero pona arpeccusi, I'ecc
HUCKOJIBKO HE YAUBWJICS, KOTAa OOHApYXWI B THUIIOTAJIaMYCe €Ille M LIEHTP
arpeccum.

JIackoBbIlf KOTEHOK, KaK TOJIBKO «KaCaJMCh» TOKOM €ro «arpeCCUBHOTO»
LIEHTpa, TpeBpallaiCd B pa3bsIpeHHYI0 (GypHI0. DTO HEOXMIAHHOE OTKPbI-
TUE ele Gonbiie yrBepawio I'ecca B ero B3misiaax.

OpHako Touky 3peHus l'ecca pasmensiin He Bce ydeHble. HekoTopbie
TCUXOJOTH U (DU3UOJOrM HE XOTENM BEPUTb, UYTO pa3mpa)KeHUe TUIIOTa-
Jlamyca S3JeKTpUYeCTBOM MOXET BbI3BaTh HAaCTOsAIIYI0 3Mmoluio. ITpumnu-
CBIBaTh TOJBKO OJHOI YacTH MO3ra CIIOCOOHOCTh «IIPOIYLIMPOBAaTh» 3MO-
UMM [a elle Mo OEHCTBUEM 3JEKTPUMYECKOro TOKa — YMCTBIM abcypi,
roBopuiu oHU. CKopee BCEro pasipaxkeHHe TUIOTAIaMyca BbI3bIBAET
JIVIIb BHEUIHUE IIPOSIBIEHUSI SIPOCTHM — paCHIMpeHHE 3paykKOB, B3bEPO-
IIUBaHWE IIEPCTU, HaIpsSXKEHUE MYCKYJIaTypbl. A HacCTOSIIER SIPOCTH,
MOJI, XXUBOTHOE MpPU 3TOM He UCHBIThIBaeT. I moromy HasBajliu peaklLUIo
KOIIIKA Ha pa3fpa)KeHWe BHOBb OTKPBITOrO LIEHTpa TuIloTajllaMyca peak-
el «MHUMOI» sipocTM. M1 HMYero He Morio pa3ybenuTh HUX, Odaxe
BIIOJIHE peajibHble YKYChI U llapalliHbl, KOTOpbIE KOIIIKAa UM HAaHOCHJIA BO
BpEMSI OITBITOB.
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Tak obcrosino meno BILIOTH O0 1953 roma, Korma B rumnorajiaMyce
OBUIM OTKPBITHI LEHTPHI €llle HeKOTophix sMouuid. Cymnpyru Onac pa-
6otanu y mpodeccopa Xeb6a B yHuBepcurere Mak-Xuana. OHU U3Y-
YajJd PETUKYJISIpPHY1O opMaluio. B 0OMHOM U3 OMNBITOB CIYyYMJIOCH Tak,
YTO BJIEKTPOA He IMoNajl Tylda, Kyda IMOCHUJIAIM €ro MCCIeIoBaTeIu, U
3acTpsul B TMIIOTajaMyce. Y4YeHble He 3Halu 00 3TOM, I0Ka XUBOTHOE
He BCKpbUIM. (OnbITH Aefajid Ha Kpbicax.) Ho ux cpa3y mnopasuio
€ro rnoBeAcHUE. DKCIIEPUMEHTUPYS, YUYEHBIE MOCHLIAJIN B MO3T KPBICHI
«3aJIM» 3JIEKTPUYECKOIO0 TOKa KaXObId pa3, Korma OHa CiaydyaiHO 3abe-
raja B OOWH U3 yrJoB simuka. M BOpyr 3aMeTWM, YTO KphICE Hpa-
BATCS 3JeKTpo3ainbl. OHa TO U NIeJo cTaja HaBeIbIBaThbCs B yroJj, B
KOTOPOM €€ MO3TI «IleKoTaau» TokoM. HaBepHoe, sl TOro, YTOOBI
MOJY4YUTh JUIIHIOW IMOPLUI0 yAOBOJLCTBUS? Ho, MOXET, TaK TOJb-
KO Ka3ajaoch y4eHBIM? MOXET, 3TO ONATh YIOBOJBCTBUE «MHUMOE»?

OnbiT BUAOU3MEHWIM. Tenepb, 4TOOBI MOJYYUTh OYEPEOHOUN BIEKT-
po3aJin, Kphica MOJXKHA caMa HaXaTh Ha pblyar, KOTODBI 3aMbIKall
3JIEKTPUYECKYIO Lenb. Eciu 3To eil NelcTBUTENbHO IIPUSITHO, PacCyX-
I 3KCIEepUMEHTATOpbl, OHa OBICTPO HAy4YMUTCS BKJIIOYaTh TOK. Ecau
HET B TOM HUKAaKOIO yIOBOJBCTBHUS, OHa OymeT HaXXMMaTb Ha phlyar He
yaie, 4eMm Jirobass apyrasg Kpeica (6e3 3JieKTpoooB), Oerawpomiasi B sLId-
Ke.

PesynpTaThl mosydWINCh ollenoMIIgoIMe. BoceMb ThicsAY pa3 3a 4dac
HaxaJjla Kpbica Ha pblyar, Korma coobpasuiia, yTo K yeMy ( a Kkpbica 0e3
3JIEKTPOHNOB Juilb 25 pa3). OHa moBena cebs OO ITOJHOTO M3HEMOXeE-
HUsI, 6e3 KOHIIAa Haxkumasi Ha pblyar nBoe cyTtok nonapsia! Kpeica mpen-
rnoyuTajga HacjlaxIeHue BceMy, Haxe efe, kKorga Obulia ronogHa. Ee
CHelUaIbHO MOPWJIM TOJIOJOM, a IIOTOM IIyCKajud B SIIMK, TOe ObLia
eda W CTOJb IMPUBJIECKATeJIbHBIN st Hee pbhiuar. OHa Opocanack He K
eme — K poryary! 1 Haxumaja Ha Hero, HaXumaia...

OHa mHITaNach IPOPBAaThCS K HEMY Jaxe uepe3 pelIeTKy, 10 KOTOpOou
MpOITyCKaJIM JOBOJILHO CWIBHBIN 3JieKTpoTOK! HOo M 6oib He myrana ee,
KpbICa YIOPHO pBajlach K HacjaxaeHuio. COMHEHMH HE OCTaBalOCh:
YIOBOJBCTBUE, KOTOPOE IOJiydyajia KpbiCa MpU pa3dpaXC€HUU OINpeaecsieH-
HBIX TOYEK TMIoTajaMyca, ObLIO caMOe HaTypabHOE.

I[To-BuaMMOMYy, B TUIIOTajlaMyCe HECKOJBbKO LEHTPOB YIOBOJLCTBUSI.
PasgpaxxeHue pa3HbIX €ro TOYEK BBI3BIBA€T Y KPBICBI HEOQUHAaKOBBIE
sMouuud. OOHM COOTBETCTBYIOT MPUSTHBIM OIUYIIEHUSIM, CBS3aHHBIM C
yToJieHHeM ronona. Jpyrue, KoTopele €il HpaBWIMCh OOJIbIIE BCEX, HO-
CUJIH SIBHO CEKCYaJIbHBINA XapakTep.

Crano ObITh, OpEBHEHIINE U3 3MOLMH, KOTOpDHIE yX€ IMOYTU MUJLIU-
apl JieT padyloT Bce XHBOe Ha 3emJie, — YyBCTBO YIOBJIETBOPEHHOIO ro-
JIoJa M TIOJIOBOTO MHCTMHKTA — II0 NPUPOJE CBOEH «3JIEKTPUYECKUE»:
X pOXIaloT (WIM TOJBKO COIYTCTBYIOT MM?) OMOTOKM HEPBHBIX KIETOK.

ITocne oTkpeITHs, coenaHHOro cympyramMu Ojiic, MHOTME Y4YeHble 3a-
HSUIUCh M3YYEHUEM <«IIPUSTHBIX» LIEHTPOB runoTaiamyca. [lombiTanuch
JlaXke COCTaBUTh KapTy MX pa3MellleHus B Mo3ry. M TyT BBISICHWIOCH, YTO
00K 0 OOK C YIOBOJILCTBUEM ITOCEIWIMCH 00JIb, CTpax U spocTh. Camble Ha-
TypajJbHble. Y4YacTKM TUIIOTaJlaMyca, KOTOpble HX BBI3bIBAIOT, HAa3BaJiu
«LIEHTpaM{ HaKa3aHUsI».
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Jlyuiite 6 HaM Mx He MMeETh, 3TU LIEHTPHI! WX pasmpaxkeHUe TAXEIbIM
THETOM JABUT Ha MCUXUKY, W TOTHA YEJIOBEKY W KMBOTHOMY OTpaBJISIET pa-
JIOCTb XW3HU IylIeBHAs IEIIPECCHs.

ATapaT aBTOMaTHYECKM TO U JIEJI0 3aMBIKAET 1IeTb, IO LIEHTpaM HakKa-
3aHMs1 ymapsieT 3aian Toka. [lomyaca, yac U gBa 605b, CTpax U SIPOCTh TU-
paHAT 3Bepsi. Bosbllle TpeX 4acoB TAKOIO 3MOLIMOHAIBHOIO HAaIpSDKEHMS
XKUBOTHBIE HE BbIAEpXMBaIM. OHM HauMHaIM KycaThCsl, OTKA3bIBAIMChH OT
ebl, TTONABJICHHbIE U B3LEPOLIEHHBIE, YHBUIO CUIEIU B YIIy. A €CJIM OIIbI-
ThI MPOJIOJDKAIIMCH, HEPEAKO YMUPAIU OT TOCKM U TOps.

CaMoe MHTepecHOe, YTO M30aBUTh XWUBOTHOE OT IHETa TYPHBIX 3MOIIMMA
MOXHO Ype3BbIUatHO MPOCTO: HamO ITPOBECTH HECKOJIBKO CEaHCOB pasapa-
>KEHHS LIEHTPOB YIOBOJILCTBUSI.

W elie HEKOTOpbIe MHTEPECHBIE OTKPHITUS, CBSI3aHHBIE C LIEHTpaMM Ha-
Ka3zaHwusl.

U3BecTHO, uTO s13Ba Xenyoka — O00Jie3Hb Jiogeil HepBHBIX. M 4acTo
JIOCTAaTOYHO, TaK CKa3aTb, OQHOPA30BOrO0 3MOIIMOHAJIBHOIO HAaIpsKEeHUS
(pa3yMeeTcsi, CBSI3aHHOTO C HENPMSITHBIMM OIIYIICHUSIMU, CTPaxoM, BOJIHE-
HMEM), YTOObI OHAa OTKphUIACH Y JIIOAEH, Ipexme abCONMIOTHO 300pPOBBIX.
HenaBHO BBISICHWIOCH, YTO MIPOMCXOOUT 3TO OTTOTO, YTO B TMIIOTAJIaMycCe
pSAIOM C LEHTpaMM HaKa3aHUsl JIEXUT YYacTOK, pasgpa)keHue KOTOpPOro
TIOBBILIAET BBIIEICHUE COJISTHOM KHMCJIOTBHI B XKEJTyIKe.

Cran siceH MeXaHU3M TMOSIBJIEHUs <«HEPBHBIX» $I3B. DJIEKTPUYECKUE TO-
K1, BO3HMKAIOIIME B IIEHTpaX HaKa3aHWs, PAaCIPOCTPAHSIOTCS HA COCETHMIA
y4acTOK rumnorajgamyca. Bos3OyxmaioT ero. B xenynke MHOsSIBIsSIETCSI HEyMe-
PEHHOE KOJIMYECTBO COJIIHON KHCIOThI. OHa pa3spyllaeT CIM3NCTYIO Ke-
aynka. B pesynsrare — s3Ba.

HNHTepecHble uccaenqoBaHWs B 3TOM IUIaHE MHpoBed B BamrmHrroxe
. Bpanu.

Y 00e3bsiHbl BBI3BIBAIM SKCIIEPUMEHTAIBHYIO SI3BY XEIYIKa, JOJIO «HUI-
pasi» TOkoM Ha HepBax. OHa MomIa caMa BHIKIIOYHUTH TOK. IllecTh 4acoB
rnoapsn 6eqHOE XMBOTHOE 6€3 KOHIlAa HaXWMAaJIo pbluar, YyTOObl pa3soMK-
HYTb 3JIEKTPUYECKYIO Lelb, U30aBUTBHCSI OT HEINPUSITHBIX OIIYIHEHMA.
[TotoM niecth yacoB 00e3bsiHa oTAbIxajia. M cHoBa 1ecTh pabortana. 3Ba
pa3BWIaCh 4Yepe3 HECKOJbKO HEIeJb.

[TotoM ombIT BUOOM3MEHWIU. Te-
Iepb yaapbl TOKa CHINAJIMCh HA JIBYX
00€3bsIH.

Doctor Ho wu36aButp obeux oT Myde-

?@b Ch.Darwin HUH Morja TOJBKO OJHA M3 IMapT-

D Hepul: Y Hee ObLI KJIIOY IS pas-

MBIKaHMs Uenu. M oHa Tak crapa-

Jlace pagu cebss U pamu IOAPYTH,

YTO HM OJHA M3 HUX IIOYTU HE IO-

o~ Jlydyaja ynapoB, IIOTOMY YTO «OTBe-

TCTBEHHasi» o00e3bsiHA HaXumama

71 )1 S Ha pblyar HempepbiBHO. Ho orTBer-
\ %

CTBEHHOCTU HE€ BBIAEpXaja, 3a0o0-
Jieia. ‘-Iepes TPHU HEACIMU IIOCJIEC Ha-
4yajla OIlblTa y He€ pa3BujacCh 3Ba
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IBEHaIUATUIIEPCTHOM KUIIKM, U OHa yMmepia. A «B6e30TBeTCTBEHHas»
o6e3bsiHa OCTaJIach XHBa U 3I0pOBa.

Y d4enoBeka, KOHEYHO, TOXE €CThb B MO3IY LIEHTPHI YOOBOJLCTBUSI.
PasnpaxeHune MX CHMMAaeT HalpsKeHUe, NMPUHOCUT YCIIOKOEHHE, pa-
IOCTb. A BO3OYXKIEHHE OPYIMX, COCEOHMX C HMMM, IIEHTPOB BBI3BIBAET
TPEBOIY, CTpax, yXKac, ITONaBIEHHOCTb.

3HAYUT, PELUWIM TICUXUATPBI, SMOLMSIMHU YeJOBEKA MOXHO YIIPaBJISTh.

Kak ynpaBjisaTh HACTpOEHHEM?

MHorue ncuxuuyeckue OOJIEe3HU — ITO HapymeEeHHuE CBOCIO poaa
CTaTyC-KBO sMouuiA. ¥ ogHMX OOJBHBIX BEPX OINCPXMBAKOT TaK Ha-
3bIBA€MBIC OTpHLATECJIBbHBIE OMOIMKU — TIPYCTh, TOCKA. Y Opyrux —

[IOJIOKUTENIbHBIE: OOJIbHBIE CIUIIKOM Becedbl U BO30YyXmeHbl. UTOOBI
MIPUOCTAHOBUTh 00Jie3Hb WIM OOJIErYUTh CTpafaHUs, a UHOIIA U MpocC-
TO clejiaTh OOJIBHOrO HOCTYIHBIM [Jis OOCIE€NOBaHUS WU JICYECHUS,
HYXHO BEPHYTBH €MY 3MOIIMOHAJIbHOE paBHOBECHE. XOTS ObI B MEPBOM
npubjJuXeHNH. BOT B TakKOM CMBICJE€ ITOHMMAIOT IICUXUATPHI CJIOBa
«yIIpaBjieHUE 3MOILIUASIMU».

VhpasiaTh UMM MOXHO IO-pa3sHOMY. MOXHO BXMBUTH B CTBOJ MO3ra
3JIEKTPOIBl Y Yepe3 HMX pa3apaxarh LIEHTPHl sMOouui. OCOOEHHO MHTEpec-
HBI OmBITEI npodeccopa Xoce Henpbramo u3 MeabcKOro yHUBEDCUTETA
CIIA. Hayan oH C KOIIIEK U MakakK pe3yCOB.

B ueHTp SpOCTM OCOOEHHO AarpeCCUBHBIX XWBOTHBIX BXUBISAIU
3yiekTponbl. KOHIIBI MX BBIBOOWJIM Ha YEpeI U COEOWHSIU C HEOOJIbLIUM
MMPpUOOPYUKOM, BEJIMYMHON CO CIIMYEUYHYIO KOpPOOKYy. B «CrnuueyHoOW Ko-
poOKe» CMOHTHMpOBaHAa IpUeMO-Iepenaroliasi paguocTaHUMs. 3I0ech Xe
Ha deperne OoHa KpEeIMUTCS.

PapyocTtaHIs NMpUHUMAaET KOMaHObl 3KCIEPUMEHTATOpa U IepenaeT ux
B HccliemyeMblit oTmen Mosra. M 4yemoBeK MOXET IO paiuo TO NPUBOIUTH
KMBOTHOE B SIPOCTh, TO YCIIOKauBaTh €ro.

KTO XOThb HECKOJBKO MHUHYT IIPOBEJ II€pel BOJLEPOU Makak pe3y-
COB, 3HA€T. CBUPENOCTH y BOXaka XOTb orbaBysiii. OH He TUPaHUT
TOJIBKO JIBYX-TPEX JIOOMMBIX CaMOK Ha Majbliieit. OcTalibHbIE XUBYT B
ctpaxe. OcobeHHO MoOJIOOble CONMEpPHUKU. B OecKOHEUHBIX CXBaTKax C
BOXXAaKOM OHM TepsIIOT YBEPEHHOCTb U TPYCJIUBO AEPXKATCHA OT HEro IIOo-
manpuie. Ho TpycocTh Mcue3aeT, €CiM MOJIOAOMY BXWBUTH 3JIEKTPOH B
LIEHTP SIPOCTU U IOCHaTh B HEro pamuocurHai. TeneynpabisieMast 00e3bsHa
caMa JIe3eT B IpPaKy, «3a0MBaeT» BOXakKa M Ha BpeMsl IOTUMHSIET cede Bce
cTamo. DTO eil Jierde yaaeTcsl, €ClIM Y BOXaka MO paluo pa3ngpaxaioTr
LIEHTp, TTOJABJISIIOLLIMUNA SPOCTD.

CaMBIMU JTIOOONBITHEIMU OBLTH OITBITHI, B KOTOPBIX OOE3bsIHBI YITPABJIS-
JIM HAaCTpOeHHWeM BoXaka. B 1LIeHTp, MOAaBISIOIMNA arpecCUBHOCTb, E€MY
BXWBJSIA 3JIEKTPONBL. A YIpaBJI€HUE aHTUArpeCCUBHBIMU PaJlMOCUTHAJIA-
MM BBIBOOWIM Ha PYOWIbHMK. WM ycTaHaBAUMBaJM DPYOMIIBHUK B KIIETKE.
V6erass or pasrHEBaHHOIO OTIIA CEMEICTBa, KaKas-HUOydb 00e3bsHa CIIy-
YallHO HaXyMajla Ha phi¥ar. DTO CIy4yajloch, pa3, APYToil, TpeTwil. A mo-
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TOM XMBOTHOE COOOpPaXano, YTO MEXIY HaXaTheM pbluara U CIIOKOWCTBU-
€M BOXaka €CTb OIlpelesieHHasl CBsA3b. Uepe3 HECKOJbKO HHEW 3KCIIepU-
MEHTATOpbl CO CMEXOM Habioganv, Kak o0e3bsiHa, CacasiChb OT «TUpaHa»,
CTPEMUTENILHO Opocaiach K pyOMJIbHUKY M BBIKIIIOYAJia SIPOCThb B HyIlle (TO
€CTh B TMITOTaJIaMyC€) CBOETO IIpeC/ieIoBaTeIs.

A B 1963 romy Jlenprago Hayaj CEpPUIO HOBBIX 3KCIIEpUMeHTOB. Ha 3ToT
pa3s, KaK MCTBII MCIIaHELl, OH B3sUICAd 32 OBIKOB.

BomueOHbIlt «CIUYeUYHbIt KOPOOOK» KpEIMWIM Telephb I03aJdu POroB
cBUpeIbIX Topo. M Korma OHM OIpaBISUTMCh IOCJE OIEpalvy, MX BBIITYC-
KajJyd Ha CaMOJEJIbHYI0 apeHy Ha OgHOM U3 paHuyo. Koppuaa HauuHajgach
no BceM MpaBuiaM. HECKOJIbKO KJIaCCUYECKUX MPUEMOB, U OBIK B SIpPOCTHU
OpocaeTcsi Ha ainyl0 MyJieTy. B TOT XX€ MOMEHT HOBOSIBJIEHHBIH TOpEpO,
npodgeccop enprago, BKIIOYAeT MEepelaTdyuk (CBEpKalowiasl IMOoJjIocKa Me-
TaUla B €r0 pykKax, KOTOPYK) HEMNOCBSILUIEHHBIM MPUHSUT OBl 3a KIIMHOK
1ITard, — aHTeHHa TPaH3WCTOPHOTro IepenaTyuka). M OBIK 3acThIBaeT Ha
MECTE, BSUIbIA U PABHOMYIIHLIMA.

Ecthb or 4ero mpuiiTu B sIpoCTh TOpeamopaM-npodeccuoHaniam! Tem-
HOBOJIOCHIH IMpogeccop U3 MenbcKoro yHUBEpPCUTETa MEXOY HeJIOM MOT
oTouTh y HuX xie6. Ho crpaxu Opuim manmuinHu. Xoce ensramo He co-
oupajca MeHATb mpodeccuo. ADUIIMOHANO — TaK MCIIaHIBI Ha3bIBAIOT
CTPAacTHBIX JoOuTENeil 0051 OBIKOB — BpsiA JIM MPOMEHSUI Obl KOppUIY
Ha TakoW Cypporar.

Mexny TeM MHTEpecC ApYyTrux «Inoburesnei» K padoram Jlenbramo mo Te-
JIEYTIPaBJICHUIO SMOLIMSIMU BCE BO3pacTall.

IlcuxuaTpbl MBITAUINCH NPUMEHUTH PE3YJbTAaTbl €r0 MCCICIOBAHUM IS
JledeHUus1 cBoux OoibHBbIX. Ceifyac METOOMKa BXUBJECHUSI 3JEKTPOIOB B
TyOOKME LIEHTPhI MO3ra 4ejoBeKa pa3paboTaHa AOCTaTOYHO XOpOIIOo, U
YK€ HECKOJIbKO COTEH JIIoAed MONBEPIIMCh 3TOM omnepauuu. YTobbl ycIio-
KOUTh OOJIBHOIO, CTpafaloliero OT TOCKM M HEMOHSITHOIO CTpaxa, JOoCTa-
TOYHO Ha BpeEMSI «IIOAKIIOYUTBH» €ro K B3JIEKTpOCeTH. B IIeHTp yIOBOJIb-
CTBUSI 4Yepe3 BXUBJIEHHBIE 3NEKTPOIbI MOOETyT 3JIEKTPUYECKUE HUMITYIIbCHI.
TpeBora ¥ IMoONaBI€HHOCTh MCUYE3alOT, U Ha CMEHY UM IIPUXOMAST YCIIOKOE-
HME, palloCcThb, YYBCTBO OTPOMHOTO YIOBIETBOPEHUS.

OmyuieHus1 3TM HACTOJbKO NPUSATHBI, YTO, KOTJa B MajaTe ycTa-
HaBJIMBAJIMU IPUCIOCOONEHUE [JIsI CaMOpa3dpaXeHWs, OOJIbHbIE 4acCTo
TEPSIIA YYBCTBO MEPHI U, NBITasICh MPOIJIUTh YOOBOJBCTBUE, TOBOIWIU
cebs1 10 KOHBYJILCHI. 3aTO moOCJe JeXalll paccjablieHHbIE, 0JaXeHHO
yJIbI0ASICh.

Y GonbHBIX HIM30(peHUeN pa3gpakeHHe LEHTPOB YIOBOJLCTBUS TO-
K€ BBI3bIBaeT ynyylueHue. IlpaBma, HeHamonro. I'opasgo Oosbliuve Ha-
JeXIbl TCUXUATPhl BO3JaraloT Ha mncuxodapMakonaoruo. Tak Ha3blBa-
I0T HOBYIO 00J1acTh (hapMaKOJIOTUM, KOTOpasi OTBHICKMBAET XUMUYECKHE
CpeAcTBa BO3JCMCTBUS Ha SMOLIMM.

Mexny nNpo4yuM, O «XMMHUYECKOM» YIIpaBJIEHUU HACTPOCHUSIMH JIOOU
3HAIOT JaBHO. TpW THICSUM NET Ha3ald EruITsHe, HalpuMep, OTKPBUIM,
YTO CMOJIMCTBIA 3€JIEHOBAaTO-OYyphlii COK MHAMMCKONW KOHOIUIA IIPUSITHO
MbSIHUT. BBINTUB €ro, 4ejJOBEK BECEJIEET, BO3OYXKHAETCS M HAaYMHAET Ipe-
3uTh HasaBy. IlpaBma, motoM Hactymaer nmoxMmeinbe. CrpamrHoe. Tspkenoe.
Yayuibe coaBavBaeT TOpJjo, OOJST MBILIIBI, 32 BECEIbEM IIPUXOIUT
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6ecnnpMYMHHBIN cTpax. M BepHYTh Xopoilllee HACTPOEHUE MOXET TOJIBKO
TauHCTBEHHBIU COK.

Taxk mogu BIIepBbiE ITO3HAKOMIWIMCH C ramuiaeM. ITouyTd y Kaxmoro
HapoJa ecTb MOJOOHBbIE <«ITOAXJIECThIBATEIU» YYBCTB. Y MEKCUKAHCKUX WH-
IeiilieB — MeMoTi, odMH U3 BUAOB KakTyca. Hacroiika M3 ero uBeTOB ITbs-
HUT, ITIOBBIIIAET HacTpoeHue. Ty3eMibl I'autu J100ST HIOXaTh KOXO0y —
9TO TOXE IIPUSITHO BO30YXIAaeT MX. A LIaMaHbl, OKa3bIBaeTCS, MPUBOIWIU
ce0s1 B 9KCTa3 HACTOMKOMH... MyxoMopa! M BUHO, U Kode, U yaii, U BaJiepb-
SIHKY JIIOAM 3HAIOT OaBHO. M IaBHO MbIOT UX, B30aApUBAasl WY YCIIOKaUBast
CBOM HEPBHI.

A BOT IOYeMYy S5TM HAIUTKM TaK CTPAaHHO AEWCTBYIOT, Y3HAIM JIMIIb
HEIaBHO.

DTOMYy ITOMOIJIM MCCJIeIOBaHUS PETUKYJsSIpHOH ¢dopMmamuu. [lomHure:
MMEHHO Ha Hee NeHCTBYIOT HapKOTMKM. Ilapanu3oBaHHass UMM PETUKYJISIP-
Hast opmalusl IlepecTtaeT «OymopaKHUTb» KOpY, U KOpa <«BBIKJIIOYAETCSI»,
TepecTaeT «ayMaTh». YesaoBeK TepsieT CO3HaHME COBCEM WJIM HAMOJIOBHHY,
yTpayuBasi YyBCTBO PEAIbHOCTH.

BrIsICHMJIOCh TakXe, YTO BCE IPOLIECCHl, COBEPLIAIOIIMECS B MO3TY
(MBILLIJIEHWE, 3allOMUHAHME, YIIpaBJIeHUE pPa3HbIMM OpraHamu), COIIPO-
BOXIAIOTCS (MJIM BBI3BIBAIOTCA?) KAaKUMU-TO OYEHb CJIIOXHBIMU XUMH-
YyeCKMMHU IpeBpallleHUsSMU B ero Kjietkax. KakuMu MMEHHO, 4O KOHLA
HescHo. Ho He mocienHiolo pojib B HUX MrpaeT BbIOEJICHHUE M HAKOII-
JIeHMEe B MOS3Ty aJpeHajJMHa M aleTWIXoJuHa. Pusmonoram 5TU JBa
BEIIECTBA M3BECTHHI yXe OoJibllie mOJCTOeTHs. MX Ha3hBalOT 4acTo
MeauaTopaMu, WJIM XUMMYECKHMMM IepeJaTiMKaMyd BO30YXICHUS:
HEpBHBI MMIIYJbC 0€3 HHUX HE MOXET <«II€PECKOYUTb» C OIHOM
HEpPBHOM KJIETKU Ha JIPYTYyIo.

B 31eKTpOHHBI MMKPOCKOII BMOHO, YTO B CHMHAIcCax aKCOH Mepenaro-
IIEro HelpoHa HEIUIOTHO ITpUMKAacaeTcs K JEHAPUTY WIM K Tejly BOCIIPUHU-
MAaOIIIero MMITYJIbC HelipoHa. MexXimy HMMHU BCerga ecTh Lielb LIUPUHOMN
okosio 200 anrcrpem'. Ee Tak M HasBaiM — CHHAITHYecKas Inenb. «[le-
PEIUILIT» Yepe3 Hee HEPBHBIN HMMITYJIbC MOXET JIMIIb C ITOMOIIBIO BEILECT-
Ba-TiepefaTyrKa, KarejgbKa KOTOpPOTO BbIOEJSeTCS B IIeJb B TOT MOMEHT,
KOrJa UMITYJIbC JOoOeraer Jo Hee.

Tak BOT OKa3aJioCh, YTO HEKOTOPHIE 3MOLIMM COITPOBOXAAIOTCSI HAKOII-
JIEHWEeM B CHHAIICaX MO3ra aapeHaJIMHa WIM alleTWIXOJIUHA.

Hanpumep, crpax, TOCKy, rope IepexuBaeT YeI0BeK, KOraa B €ro ruIio-
TajlaMyce U30BITOK aJpeHalMHAa. Y IICUXUATPOB JaXe TEPMUH €CTb — «al-
peHaJIMHOBasE TOocKa». YToOBI MPOTHATH ee, HalO M30aBUTb HEPBHBLIE KIIET-
KW OT JIMIIHEro anpeHajnHa. Tak y ¢apMakKoJOoroB INOSBWIACH ITyTEBOIHAS
HUThb B NOMCKAX JIEKApCTB, BJIUSIOLINX Ha HACTPOCHME.

Bce BelecTBa, OEeMCTBYIOIIME Ha TMCUXMKY, OHM pas3fejisild Ha [Ba
Kj1acca: YCITOKOUTENM (MX ellle Ha3bIBAalOT TPaHKBWJIM3ATOPBI) U BO30YXIa-
JOIIME CPEACTBA — CTUMYJIITOpbl. MexaHu3M MX OEHUCTBUS B INPUHLIMIIE
CBOOUTCSA K TOMY, YTO CTUMYJISITOPBl YCWIMBAIOT BO30YXIEHUE KIIETOK
MO3ra, a TPaHKBWIM3ATOphl, HAa00OPOT, NOJDKHBI 3TO BO3OYXIECHUE CHHU-
MaTbh WJIM CMSII4YaTh.

'l aHTCTpe M — MWUIMOHHAsA IOJS MWLUIMMETPA.
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A TIOCKOJIBKY KOpe€Hb MHOrMX Oel B agpeHalvHe (OH IJIaBHBIA IPOBOI-
HUK BO30YXIEHMs), 3TOT IPUHLIMI MOXHO YIIPDOCTUTH elle OOoJblIe.
TpaHKBWIN3ATOPHl OOJDKHBI YOAISTh M3 MO3TOBBIX KJIETOK JIMIIHUM anpe-
HanuH (M momoOHBIE eMy BEIeCTBa), a CTUMYJISITOPbI, HAOOOPOT, HaKaruIv-
BaTh €ro.

I'maBHOe — MOHATH HNpuHLUMN. Janbiie geno ObUIO 3a XMMHUEH, U
ncuxodapMakKojoraM yIoaaoCh CHMHTE3UPOBATh HEMAaJo <«TabJeToK
HACTPOEHMsA». AMUHA3WH, HAIIpUMEp. DTOT TPaHKBUJIM3ATOP COBEP-
IIEHHO Tpeobpa3ui ncuxuaTpuueckue jJeuyeOHUIbl. OTaeneHus OyitHO-
MMOMELIAHHBIX CTajJu THUXUMHU U CIIOKOWHBIMU, CIOBHO 3aypsiIHbIE T€-
pareBTUYeCKUEe OOJIbHULIBI.

CniacutenbHBIE OEeWCTBUS aMMHa3MHa (MHOIJA €ro Ha3bIBalOT elle
XJIOPIIPOMAa3MH) IPOCTBI: B MO3TOBBIX KJIETKaX OH CBSI3BIBAET aIpPEHAIMH.
A ¢deHaMUH (OH OTHOCHUTCS K CTUMYJISITOpaM), HaoOOpOT, CBSI3BIBAET IO
pyKaM M HoraMm (pepMeHT, HeHTpaau3ymolluil agpeHaJuH. BripBaBIUIUIiCA
MU3-TIOJ €ro BIMSHUS agpeHaJUH IOMOTaeT HEPBHBIM UMIIyJIbCaM «Oymo-
pPaXUThb» MO3T.

Temepb COBEpIIEHHO SICHO — pa3ragky OOJBIIMHCTBA IICUXUYECKUX
3a00JieBaHMI HYXHO MCKaTh B XMMHUM Mo3ra. Bompoc nuiib B TOM, KTO
KOTO MOpOXIAaeT: HapylleHue obMeHa — IICUXUYECKUE paccCTpoicTBa
WIX, HaobopOT, ICUXUYECKHE paCCTpOMCTBA — HapylleHUs obOMeHa.
Wnu To u gpyroe BIUSET OPYT Ha Opyra, 00pa3ysl MOPOYHBINA KpYT.

Y1o6Bl pENIUTh 3TO, HEIUIOXO ObUIO OBl HAyYMTHCSI MCKYCCTBEHHO BBI-
3pIBaTh IICMXO3bl. M, Kak Ha MOOenu, CIeIWTh 3a MX pa3BUTUEM. 3MecCh
rcuxyaTpaM IIOMOT CITy4ai.

B 1943 romy mBeiimapckuii xuMukK Aibbepr 'odmaH ciayyaitHO
MPOTJIOTHI HEMHOIO IUATIJIAMMUIAECKCTPAIU3epTMHOBONM KMCIOTHI. «Me-
HsI CJIOBHO yJapujia MOJIHMSI, — BCIIOMMHAaeT OH. — S 4yBCTBOBaJ, 4TO
IUIBIBY TIe-TO BHe cBoero Tena. [loatomy s pemmi, uro ymep». CTpaH-
HOe CcOCTosTHMe mIauiaoch 12 yacoB. Tak mcuxuaTtpusi Mnoaydyuna B CBOE
pacnopstkenue JICJ — mpemnapar, KOTOPBHI Ha3bIBalOT aTOMHONH OOM-
0oif cpen HApKOTHUKOB. «['MManalickuM NUKOM Ha (OoHe mnecuyaHbIX
XOJIMOB».

Hamnoce HeMano HOOPOBOJIBLIEB, PEIMBILIMXCS HAa BpPEMsI COWTHU C yMma.
INcyxuaTpel MOMYYWIN XEJIAaHHYI0O MOMEIb.

JICJl moOwnIBalOT M3 CIOPBLIHBU. M3 4YeThIpeXx €ro M30MepOB TOJIbKO
OIWH, COOTBETCTBYIOWIMI IpuponHoit ¢opme JICI, BauseT HA TICUXU-
Ky. JIulIHee mOKa3aTeNbCTBO TOrO, YTO B HallleM Tejie OeHCTBYIOT
OUYEeHb TOHKHE CEIapaTopbl XMMMWYECKHUX BELIECTB, €1Ba OTIUYAIOLIUX-
cd Opyr OT apyra.



IJIABA CEABMAA

I1yvibC XU3HU

IlneHeHHoe Mope

Heyxmoxee, cTpaHHOe Ha BUI XMBOTHOE MeEMJIEHHO (OYEHb MEIJIEHHO:
13 MWUIMMETPOB B 4ac) Ioa3eT 1o cTekiry. OHO, KaK pe3nHOBOE, TO CXMU-
MaeTcsl B KPYIJIbIii KOMOYEK, TO PACKMABIBAET B CTOPOHBI KAKME-TO SI3BIKM.

A3BIKM-HOXKM TSHYTCS BIIEpel, KMIKOE TeJIO KMBOTHOIO IepeuBaeTCs
B HuX. HOBBbIE BBIPOCTHI MOJI3YT Oajbllie, U, MEPeIUBasCh B UX HYTPO, XU-
BOTHOE «IlepeTeKaeT» Ha HOBOE MeCTO. Tak OHO ITyTeIlecTBYeT B Karuie
BOIBI, KOTOPYIO MBI 3aUepIHYJIM U3 Mpyda. D10 aMeba, MUKPOCKOITMYECKOe
OTHOKJIETOYHOE CYIIIECTBO, MU Mbl paCCMaTpUBAEM €€ IT0J, MUKPOCKOIIOM.

OTHECUTECH ¢ YBAXXEHHEM K CTPAaHHOMY CO3MAHHIO: Bedb TaK WIM MpUO-
JIMBUTENILHO TaK BRIMJISLIENW 2 MWUIMApAA JEeT Ha3ad IpeIKM BCEero XXMBOTO
Ha 3emie. M ceifyac eme B HallleM OpraHM3Me XKHMBYT KJIETKHU, O4e€Hb I10-
XOXWe Ha aMmel: JIEWKOLUUTEl — OeJible KPOBSIHBIE TEJIbLA.

BoTr amMeba HATKHynMach Ha 3eJIEHBIM IMIApUK — OJHOKIIETOYHYIO BOMIO-
pociab. OHa OOHHUMAET €€ CBOMMH <«HOXKaMM», OOTEKaeT CO BCEX CTOPOH
TIOJY>KUAKUM TeNlbLEM, U MUKPOCKOIIMYECKAsT BOOOPOC/b YK€ BHYTPU ame-
obl! Tak ameba nmuTaeTcs.

A Kak IOpIIUT?

Kaxngple omHy-IBe MUHYTHI B €€ IIPOTOIUIa3Me MOSIBJISIETCS MaJleHbKas
Kanenbka Bombl. OHa pacTeT, pa3dyxaeT M BIOPYT MPOPLIBAETCS HapYyXYy,
BBUIMBAACh U3 TeJla KUBOTHOTO.

DTO MyJbCcUpylolIas BaKyoslb — <«OJjyXaalollee cepiale» ameObl: TO
3[IeCh MOSIBUTCS OHO, TO TaM. Boma, NMpoOHUKAaIOLIAsi CHAapyXW B TeJO KpoO-
LLIEYHOTO CYILEeCTBa, COOMpaeTcs BHYTPH BaKyoju. Bakyosb, COKpamiasich,
BBITAJIKMBAET BOMY HapyxXy, CHOBa B Ipyd. BMecTe ¢ BOHOil BHYTPb >KMBOT-
HOTO ITOCTYTIaeT pacTBOPEHHBIN B Hel Kuciopon. Tak ameba HBIIIUT.

3HaunuT, y aMebbl HeT KpoBU. HeoOXomuMbIi mjis1 ObIXaHUS KHUCIOPOL
MMPUHOCUT, MpPOCcadyMBasiCh B IMpPOTOILIa3My, MOpPCKasi WIM IIpymoBasi Boaa
(cMOTpst 1O TOMYy, Iae ameba XMBET: B MOpe WiM Iipydy). Boma xke BBbIHO-
CUT HapyxXy U IlepepaboTaHHble amMe0O0l MpOAyKThI, ILIaK oOMeHa Be-
LLIECTB.

ITocTeneHHO M3 OMHOKJIETOYHBIX XKMBOTHBIX Pa3BUIMCh MHOIOKJIETOY-
Hble. IIlecTbCOT MWUIMOHOB JIET Ha3ad MOpE YXe Hacelsuld T'yOKu, Memy-
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3bl, aKTUHUHU. VX Majlo M3MEHUBILIM-
ecsl MOTOMKM MOXIJIM OO0 Hallero
BpeMEHU, M, paspesast UX, Mbl MO-
K€M 3aMeTUTb, 4TO Y 3THUX XKHBOT-
HBIX TOXE HET KPOBM.

Mopckass Bojga — KOJbIOenb, B
KOTOPOM 3apoaujiach XU3Hb, HOJITO
CIIy>KWJla CBOMM NETAM TPaHCIOPT-
HBIM CpPEINCTBOM, MOCTABJISIBIIMM HX
TKaHSIM HEOOXONMMBIM IS XM3HU
KHCJIOPO/I.

Ho xuBOTHBIE, pa3BUBasiCh, YC-
JIOXHSUTMCh. Boma yke He Morjia Tak
MMPOCTO, KaK y Memy3 U TyOoK, Ipo-
HUKHYTb CO CBOMM JparoleHHBIM
IPY30M KO BCEM CJIOXHBIM OpraHam
HOBBIX cymecTB. M TyT coBepiiiaetcs
(He cpa3sy, KOHEYHO, a 33 MWUIMOHBI
set!) 3aMedaresIbHOE IIpeBpalleHUe:
BHYTpU XKMBOTHOIO OOpasyeTcsi CBOit
COOCTBeHHBIN «BomoIpoBom»! Ilenas
CeTh KaHaJOB, HAITOJHEHHBIX XWI-
KOCTBIO, Pa3sHOCSIIIEil KUCIOPO IO BCEMY TeIy.

BriepBble 5Ta KpPOBEHOCHAas1, WIM BHayajle «BONOIIPOBOMHAS», CHCTEMa
MOSIBIJIACh Y NPEBHMX yepBeil. ¥ HUX He ObUIO ellle HACTOSIIENH KPOBU: MX
KPOBEHOCHBIE COCYIbl HAIOJIHSJIA OObIYHAsI, JIMINb HEMHOrO H3MeHEHHas
MOpCKas BOa.

ITocTenneHHO 3a BpeMsl IOJTOM 3BOJIIOLIMM YMEHBIIAJIWCh B Heil KOH-
LIEHTPAIlMd HEHYXHBIX MOPCKUX COJIEll M IOSBWINCH HOBBIE BEIIECTBA.
Majo-noMaiy 3axBauyeHHasl «B IUIEH» MOpPCKas BoJa IIpeBpaTHJIACh B Uy-
JECHYIO XMIKOCTb, LIMPKYJIMPYIOLIYIO ceiiyac B HaIllMX BEHaX U apTepusiX.
Tak Mup o03aBesicsi KpPOBBIO.

MoXHO cKa3aTb, YTO HalllM JajieKUe Mpenku — JIpeBHUE amMpuouu,
oo 350 MWIIMOHOB JIET Ha3al Ha CYIIy, YHECIM B CBOMX apTepMsX
YacTUILy NpeXHel POAWHBL MpeoOpa3oBaHHYIO B KPOBb MODPCKYIO Bomy. o
CUX TOp B KPOBU U ITOJIOCTHBIX >KMIKOCTSIX MHOTUX, NaXe€ CYXOITyTHBIX,
SKMBOTHBIX COXPaHWIHUCh MOPCKME COJU M TNMPUOIU3UTEIBHO B TOM Xe CO-
OTHOILLIEHMH, KaK ¥ B BOIE OKEaHa.

B KpoBM BBICIIMX XWBOTHBIX — IITHII, CKaXKeM, WIU 3Bepeil — HeJIEerko
HalTU sIBHbIE CJenbl MOpPCKOM Bombl. OHO M IMOHSATHO. Benb KpoBb, 3TOT
YyOONEUCTBEHHbINI COK HAalllero0 OpraHu3Ma, BBIMOJHSET TeNepb OYEHb
MHOIO pa3HbIX 3amaHuil. TeIcsTMaMM IIPOTOKOB U MUKPOCKOIIMYECKMX pY-
YeHKOB — KamWwUIIPOB — PAacTEKaeTcsl OHa 1o Teiy. Bce KJeTku uyepriaioT
U3 Hee MUTATEIbHBIN «OYJbOH», TIEPEBAPEHHYI0 KUIIEYHUKOM U KEIYIKOM
MUILY, ¥ OTAAIOT HEHYXHbIE BELIECTBA M YIJIEKMCIbIM ra3d. 2Keje3bl BHYT-
peHHel ceKpelldM HAaIOJHSIIOT KpOBb I'OPMOHAMM, KOTOpHIE PEryJIupyioT
paboty opraHoB. ClIOBOM, KpOBb Pa3HOCHUT BMECTE C KHCIOPOAOM U MHO-
JKECTBO BCEBO3MOXHBIX COJIeil, KUCIOT, BUTAMUHOB, (DEPMEHTOB, MUTATEIIb-
HBIX TMPOOYKTOB M IPOMYKTOB pacmana u mp. u mp. IlosTtomy cocrtaB ee
OYEHb CJIOXKEH.
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Iloyemy oHa kKpacHasa?

Jlaxe T1on MHUKpPOCKOIIOM HMYEro HE BUIHO B KPOBHU, TOJBKO IYCTO-
KpacHas neneHa. Ho eciau KpoBb pa3BecTd pa3 B OBECTM U IIOTOM YXe
KaIlTHyThb Ha NPEIMETHOE CTEKJIO MMKPOCKOIIa, TO B30PY OTKPOETCSI KapTH-
Ha, KOTopas IIpuBejia B BocTopr rosutanana Jlesenryka: 200 jier Hazan oH
TIEpBBIM U3 JIIONEH YBUIEN ee.

A yBUZENl BOT YTO: MHOXECTBO XEJITOBATO-PO30BBIX AUCKOB C BBIITYK-
JILIMUA KpassMM M BOTHYTOW CEPENVHKON.

DTO 3HAMEHMUTBHIE SPUTPOLMUTHI — KpacHble KpOBSHbIE mapuku. OHU
WTpaloT Ha apeHe XU3HU pOJib OYEHb BaXHYIO: MUMEHHO 3PUTPOIIUTHI
MOITIOIIAIOT B JIETKMX KMCJIOPOA M Pa3HOCIT ero rorpedutensiMm. O6paTHO
MMKDPOCKOITMYECKUE «TENEXKI» HEe UOYT MOPOXHIKOM: 3a0MpaloT B TKAHSIX
VITIEKMCIIBIN ra3, KOTOPBIM MOCTaBJISIOT B JIETKME, — T€ €Tr0 BBIABIXAIOT.

Y 3pUTpOLIMTOB HET sifiep’ — OHM XUBYT Hemosro: 127 pueit. Ho ects
IUTOTHasE 000JI0YKa M BHYTPEHHMI ymnpyruit kapkac (crpoma). Bce mpome-
XKYTKH B KapKace, CJIOBHO ITOPBI I'YOKM, 3allOJIHEHBI KPaCHON «KpacKo» —
TEMOITIOOMTHOM.

KpoMe remornobuHa, KpOXOTHBIM 3PUTPOIUT (IIONEPEYHMK €ro BCErO
BOCEMb MHUKPOH — BOCEMb THICSTYHBIX MIJUIMMETPA) OYKBAJIBHO Hacapiim-
pOBaH MHOXECTBOM BEIIECTB. 3A€Ch M KM, U MarHuii, 1 UMHK, W a30T,
U KHUCJIOPOI, W TJIIOKO3a, U BUTAMWMHBI, HaTpUM, KaJIbLUHA, AIIOMUHMUIA,
pasHble (DepPMEHTHI Y AaHTHTCHBI TSATUIECATA Pa3HBIX TUITIOB!

Ho rnaBHOe B 3puUTpOIUTE, KOHEUYHO, I'€MOIJIOOMH (ero TpeThb MO
Becy). DTO CJIOXHBII O€JOK, ¢ MOJEKYJIOM KOTOPOro COEOUHEHBI Ye-
TeIpEe aToMa Xeje3a. 2Kene3o BCTyIaeT B CBsSI3b C IJIOOMHOM, pOXnasi
reMOrJIOOMH, HE B OJMHOYECTBE, a C TPYNNOH COIYTCTBYIOIIUX €MY
5JIEMEHTOB, KOTOPYIO Ha3bIBAaIOT reMoM. ['eM II0 XMMHUYECKOH IpUpone
CBOEH GIM30K XJIOPOPWILIY.

HMMeHHO XxeJie3y Hallla KpoBb O0si3aHa ajibIM LIBETOM.

Benn MHOTrHE BElIECTBa, COMEpKAIME TaK HA3bIBAEMOE OKMCJIEHHOE Xe-
JIe30, TMOIJIOIAIOT JIYYM KEITO-3€JICHOM 4acTH CIIEKTpa, a KpacHbie OTpa-
xatoT. OTTOro M OKpailleHbl B KpacHBIN 1iBeT. HampoTuBs, 3akucHOE KeJe-
30 HaJesIeT X 3€JeHBIM 1IBETOM.

Y Bcex MO3BOHOYHBIX KMBOTHBIX, a TAKXKE Y JOXIECBOIO 4YepBsl, IMUSIBOK,
KOMHATHOM MyX¥ M HEKOTOPBIX MOJUIIOCKOB B «LIBETHBIX» O€JIKax KPOBU —
OKucHOe XeJie30. IToatoMy M KpoBb MX KpacHasi. ¥ HEKOTOPBIX MOPCKUX
yepBe BMECTO IeMOINIOOMHA B KPOBU XJIOPOKPYOPUH C 3aKUCHBIM XKEje-
30M B IeMax, ¥ KpOBb Y 3THUX YEPBEH 3€JICHAs.

'Tonpko y 4enoBeKa U MIICKOIMTAIOWIMX HET SAEP B IPUTPOLIMTAX.
ITo3TOMy OHM BMELIAIOT rOpa3io OoJblie IeMOIJIOOMHA, YeM 3pUTPO-
LMThI HU3IIMX XWBOTHBIX.

o cymecTBy, 3T0 X10podWUI, B KOTOPOM BMECTO MAarHusl XeJe3o.
K TOi1 Xe BecbMa JEATEIbHOM CEMbE «UBETHBLIX» OEJIKOB MpUHAIJIe-
KaT ¥ LIMTOXPOMBI, MM ObIXaTeJIbHbIE (bepMEHThI, KOTOphle B MMTO-
XOHIPHSIX XUBOTHBIX M PACTEHUH MEPEHOCST 3JIEKTPOHBI C OKHCJIsie-
MBIX ITMTATEJIbHBIX BEWIECTB Ha Kuciiopod. OcBoOOXIAmIasCs TMPH
aTOM 3Heprusa Haceimaer AJIP, npespaiias ee B ATO.
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Ects B MMpE >XMBOTHBIE — LIBETOM KpPOBM UUCTBIE apMCTOKPAThI. DTO
CKOPIIMOHBI, TIAayKu U crOpyThl (1 He 1ry4y'). BMecTo remMoriobuHa y HUX
reMOIIMaHWH, U B HEM He Xeje30, a Menb. OT MeOu U KpOBb Yy HUX TOJYy-
0as (B BeHax) U MOYTU CUHSISI (B apTepusix).

C mertannaMu (C MeOblO, XEIe30M WM MapraHlieM, KaK y HEKOTO-
DPBIX YJIMTOK) W COEOUHseTCsl B KpOBU Kuciiopona. Ho coenumHeHue 3TO
HEMpOYHOE: TaM, TOe KHUCIOopoJa MHOro (B JIETKMX, HallpUuMep), OH
BCTyNaeT B HEHOOJIYIO CBSI3b C I'eMOIJIOOMHOM. A TaM, TI€ €ro He XBa-
TaeT (B MO3Ty, HampuMep, WIM B MBIIILAX), META/UIbl PaccTarTCs C
KHMCJIOpOIOM. 3aTO 3pUTPOLIUTHI 3arpyXxarwTcsl 3AEChb YIJIEKUCJIbIM Ta-
30M, YTOOBI CAATh 3TOT 6arax B JIETKHX'.

Hacbiiasch KMCI0poAOM WM OTAABasl €ro, MoJieKyJa reMorjioduMHa TO
CXKMMAETCs, TO pacimpsieTcsi. «MHe XOueTcs, — MUIIET U3BECTHBIM MCCe-
nosarenb remornobuna poxkrop II. Ilepyrn, — HasBaTh ero «mplluamieii»
MOJIEKYJION, HO MapagoKC 31eCh B TOM, YTO OHA PACLUMPSIETCS, OCBOOOX-
Jlasi KMCJIOpPOJ, a He IMorolas ero». be3 reMorsiobvHa KpOBb pacTBOPSIET
B cebe B 70 pa3 MeHbIlIe KUCIOpOa.

Oxuich yriaepona, KOTOpOil MHOTO B BBIXJIOMHBIX Tra3aXx U B IUIOXO MpO-
TOpeBIIEH 1eyu, elle ObICTpee, YEM KMCIOpOd, MOET Ha CBSI3b C MeTajulia-
MM IbIXaTeJbHbIX OenkoB. M paccraeTcs ¢ HUMM OYE€Hb HEOXOTHO: JIMILb
yepe3 HECKOJIbKO 4acoB, M TO, €CJIM YTrOpeBIIMI 4YeJIOBEK ITpOTy/sieTcsl MO
cBexxeMy BeTepKy. Korma B Bo3oyxe, KOTOPBIM Mbl [OBIIIMM, TOJIBKO
IOJITIpOLIEHTa OKWCH yIjepoda, MOJOBHHY IeMOIIoOMHA Halleit KpOBU
OBICTPO OKKYIIMpYET yTapHBIN ra3 M He IycKaeT B Hero kuciopon. M ue-
JIOBEK MOXET 3aJOXHYThCS.

A 4TOOBI OH eule 3MOPUMOHOM HE 3alOXHYJICS B 4YpeBe MaTepu, MpHU-
pola Halmejauia YeJOBEYECKHE 3apOIbILIM CBEPXUYBCTBUTEIbHBIM (DETaIb-
HBIM remoriobuHoM. OH MpsIMO pPBETCS Ha CBsSI3b C KHMCJIOPOIOM, OyK-
BJIbHO BBIXBaThblBasi €ro0 U3 MAaTepPUHCKOM KpOBHM, MPUTEKAIOLIEH K ILUIa-
LIEHTe, XOTs IMaplUajbHOE HaBJ€HUE Tra3a-OKUCJIMUTENSI B HEl COBCEM
HEBEJMKO. PoouBHIMCh U OJIarOMOMYYHO MPOXHWB MSITh MECSILIEB, MJIaICHELL
TepsieT BeChb CBOUM (beTajbHbIM, 3apOABILIEBbIA, FEMOIJIOOMH U CO30aeT B
cebe reMoriIoOuH «B3POCbI».

200 THICAY KWJIOMETPOB 3PUTPOLUTOB

MHoro 11 KMcjopoda YHOCUT € cOo0Oil MojieKyna reMorioouHa? Bcero
BoceMb aToMoB. Ho B kaxmoM spurpoiMte 265 MIUIMOHOB MOJEKYJ TIe-
MOIJIOOMHA. A B KaXIOM KyOMYECKOM MUUIMMETPE KPOBU — 5 MMWJUIMO-
HOB 3pUTpoLMTOB. Bo Bcex 5 nuTpax ee, LMPKYJIMPYIOLIUX [0 HAlIUM Be-
HaM U apTepusiM, 3PUTPOIIUTOB 25 TPWLUIMOHOB!

Ecnu yx BBUIOXMM Bce B psid, OOYKOM K OOYKY, KaK JAIEKO IPOTSIHYT-
Csl Hallld 3PUTPOLIUTHI?

Ha xunomerp-aBa?

W, moxet ObITh, OT MOCKBHBI 10 JleHUHrpana?

'Vriekuciblit ra3 coeqMHSIETCS HE C MeTaUlaMH, a C IJIOGMHOM U
TUTa3MOW KPOBHU.
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Her, nmoutu mo Jlyusl! Ha 200 ThICSY KMIOMETPOB!

Ecnu kakoil-HUOyOb DOTOLIHBIA CKENTUK, HE MOBEpsisl pacyeTam, 3amy-
MaeT MepecyuTaTh MOJ MUKDPOCKOIIOM BCE 3PUTPOILIMTHI B KPOBM UEJIOBEKA,
OH YXJIOMAeT Ha 3TO 0e3HANeKHOE 3aHSITHE... TTOJITOPhI THICSYU JIET!

Kaxmyio cekyHoy B HallleM KpPacHOM KOCTHOM MO3ry' coBepllaeTrcs
10 MWUIMOHOB MUTO30B U POXHalOTCs Ha CBeT 10 MUUIMOHOB KPOBSIHBIX
KIeTOK. KOCTHBI MO3T MPOM3BOAUT HE TOJBKO 3PUTPOLIUTHI, HO U TPOM-
6ouutsl (400 MwiiuapnoB B cytku!) u jeiikouuTsl (30 MWuUIMapIoOB); MO-
HOLMUTBI, HEUTpOGWIbl, 303MHOGWIHN U 0Oazoduibl. JIUIIb ITUMEPOIUTEI
pOXIAIOTCSl B Ccejie3eHKe, MUHOAIMHAX U JUM@aTUYEeCKUX y3jax.

MoHouuTsl, JUMQPOIUTEI, HEUTPOGWIBI, 303MHODWIBI U O6a3odwibl —
3TO BCE PA3HOBUOHOCTHU JIEMKOIIMTOB, TO €CTh GENIBIX KPOBSHBIX TEJEL’.

ITo Bugy OHM pa3Hble, HO Yy BCE€X €CTh sApa, Bce OeCLBETHHIE, BCe
MOJI3al0T, KaKk aMmeObl, 1 Bce Xpalphle COJIAThI: 3alllMIlasl Hallle 3I0POBBE
MTHEM M HOYblO, 0e3 OTAbIXa M TMepeMHUpHUs CpaXxalTcsi ¢ MHKpOOaMH.
W ecnu yenoBek XMB U He 00JieH, TO 00s3aH OH 3THUM IJIaBHBIM O0pa3oM
CBOUM JeikoruTaM. M, Kak coJIaThl, OHM XUBYT HEHOJITO: IBa — 4YeThIpe
IHS (a TuMGOLIMTEI M BOBce 4eThIpe yaca!). Iloutu Bce TMOHYT Ha ITOJISIX
CpaXeHUsI, «00bEBIINCH> OAKTEPUSIMMU.

Ecnu, npopBaB norpaHWYHbIE 3aCJOHBI KOXM U CIM3UCTHIX 000JIOYEK, B
Hallle TeJI0 TIPOHUKHYT MUKPOOBI, ceiyac e IO KpPOBEHOCHBIM COCyldaM C
TOKOM KPOBU U <«II€IIKOM», TO €CTb CBOMM XOIOM, IOMYATCS Tyda JIEHKO-
umTel. JoOupaloTcss o0 OnMKaillliero K 3apaXeHHOMY MECTy Kamwuiipa, a
NoTOM, paboTasi ICEBIONMONMAMU’, KAK PYKAMM M HOTAMH, IIPOJIE3AIOT Ye-
pe3 KanWwUISIPHYIO CTEHKY B MEXKJIETOYHBIE IPOMEXYTKM TKaHei. IIpoOu-
paloTCsl MEXIY KJIETKaMM CO CKOPOCTBhIO 3 CaHTMMeTpa B 4yac. s Takmx
KpomieK Hemano. Eciy yduTeIBaTh MPONAEHHBIN ITyTh HE B CAaHTHMMETpaAx, a
B IMaMeTpax Teja OeryHa, TO ITOJYYMTCs, YTO JIEMKOLIMTHI CrellaT K MeCTy
CpaXkeHMsI JIMIITb B HECKOJIBKO pa3 MeIJIeHHee CKaKOBOU JIoIIamu.

ATaKky Ha MMKpPOOOB JIEMKOLIMTH BEOyT MO BCEM IIpaBUJIaM BOEHHOTO
HMCKYCCTBa: B CTPOTOM B3aMMOIEMCTBUU BCEX POJOB JIEMKOLIMTHOTO BOMCKA.
OnHu GoeBble IMOApa3e/ieHus] JIEMKOLMTOB BBLIESIIOT OTPAaB/SIOLLNE Be-
LIIECTBa, KOTOpbIe yOMBaloT GakrTepuii. JIpyrue, Tak cKas3aTh, IEra3vpyor —
00e3BpEXXMBAIOT siIbl OakTepuii cBoMMU aHTUTesiamu’. Tpetbu (HeiTpodu-
JIBI 1 MOHOLIMTBI), HAKOHEIl, XBaTalOT MCEBIOHOXKAMU KUBBIX U MEPTBBIX
GakTepuii (ITOMHHUTE, KaK cxXBaTwia aMeba BOHOPOCIb?) U «IJIOTaloT» (Ouo-

'B rpymuHe, nonaTtkax, yeperie, NMO3BOHOYHMKE M CycTaBaX. BhiaeT
ellle XeJTbI KOCTHBIM MO3r. B HEM KiamoBble Xupa.

’Bornbllie BCETO B Halleil KpoBM HeWTpodmwioB (60—70 MpOLEHTOB), U
BCE OHU TUOHYT 4yepe3 TpU OHS MoOcie OOJydyeHUs raMMa-JiydaMu
(HampuMep, TpYU aTOMHBIX B3pBIBaX), OCTABJISASi OPraHW3M COBEPLIEHHO
6e33alMTHBIM TIEpel HaTUCKOM MMKpPOOOB.

MceBOIOMNOIUSM H, JJOKHOHOXKAMH, Ha3bIBAIOT TO TMOSIBISIO-
1IMecs, TO UCYe3alolIUe S3bIKOBUIHBIE BbIPOCTHI — HOXKW aMeEOHI.
“AHTHUTE I a— ocobble GENKH, 00e3BPEXMBAIOIINE AHTUIEHBI (Uy-
JKEPOOHBIE BELIECTBa, MOMaBLUIME B OPraHW3M), CO3NAIOTCS TJIABHBIM
00pa3oM TOXOXMMU Ha JIMM(MOLIMTHI IUIa3MaTUYECKMMM KIIETKaMH Ce-
JIE3EHKU, JTUM(PATHIECKUX Y3JIOB U KUILIEYHHUKA.
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JIOTU TOBOpAT — darouutupytor). HarmoTraBmmce OakTepuii, JeHKOLIUTHI
norubator. Heitpodu, mpexne 4yeM yMepeTb OT CaMOOTBEPXXEHHOIo 00-
JKOPCTBa, ChECT ABAALATh IISITh OaKTEpHii, 8 MOHOLIMT — Jaxe CTo!

Mecro, re pa3bITpHIBAlOTCS CPAXKEHUST MEXIY JEHKOLMTAMU U MHUKPO-
0aMM, BocHAJISIETCS M KpacHeeT OT IPUTOKa KPOBU CO BCE HOBBIMHM U HO-
BbIMU OoiiilaMu. MepTBble KJIETKM, MOPaKEHHbIe OaKTepUSIMM, XUBBIE U
MepTBhIE JIEHKOHUTH YCTWIAIOT COOOM, a MHaye TOBOps — THOEM, moJie
00s1.

Hame OenHoe cepaile — CBEpPXMOIIHBIA HACOC

Mel roBopuM: «KpoBb Teuer, KpoBb NpUTEKaeT...» KTo ke ee ToJKaeT?
KTo (win 4T0), MOArOHSIs, 3aCTaBJISIET TeUb?

DTOT 3aMevaTesIbHBII IBUTaTeNIb, CAMBIii COBEPIIEHHBIM B MHUpPE MO-
TOp — Hallle Cceplie.

BniepBble KpOBEHOCHAasl CHCTeMa MOSIBUIACh HA CBET BMECTE C IPEBHU-
mu yepBsiMu. Ho cepmia y Hux eme He ObUlo. BepHee, cepaiieM ObLIa BCS
CMHHasg aprepusi. Ee CTeHKM, pUTMMYECKM COKpaIllasiCh, THAIX KPOBb MO
cocynaM.

IlepBoe cepmile MUpP yBUOE] Yy IIOTOMKOB 4YepBeif — TaK Ha3bIBa€MbIX
IUIEYCHOTUX XWBOTHBIX. OHM XMBYT B ABYCTBOPYATHIX PAKOBMHAX U ITOXO-
KM (BHEIIIHE) Ha paKylleK WIH... pUMCKHE CBETWIbBHUKMU.

Kornma 4yepBu, 3BOMIOLMOHMPYS, IIPOU3BEIM Ha CBET MOJUIIOCKOB, Y HMX
yXe ObLIO IBYXKaMEpHOE Cepille C IpeacepaueM U KeJyTOYKOM.

Pa3BuBaiics XXUBOTHBIM MHp, COBEPIIEHCTBOBAIOCH U cepAalle. ITo cytu
Jejla, Y HaC ¢ BaMM OBa Cepilla — «IIpaBOe» U «JIeBOE», XOTs OHU U 00b-
€IUHEHHB B OOWH OpraH.

Benb kpoBb IO HalieMy Tely Te4eT OBYMSI ITYTSIMM: OOJIBIIUM U MabiIM
KpyroM. Bosblioit Kpyr — 3To myTh OT cepaiia (OT JIEBOM €ro MOJOBHUHbI)
K pa3sHBIM OpraHaM M TKaHSIM U 00paTHO (B IpaBoe mnpencepaue). [1o ma-
JIoMy Xe KpyTy (OT «IIpaBoro» cepilia) KpOBb YCTPEMIIIETCS B JIETKME.
Tam cnaer oHa HEHYXXHBII HaM Ipy3 — YIJIEKUCIIBIA ra3 M IOoIydaeT OYeHb
HY>XHBIA — KHMCJIOPO/I.

JBe nmeperopomkui, IMpoHOJbHAs M IIONepevyHasi, KpecT-HaKpecT pa3aeisi-
IOT cepilie 4ejoBeka Ha 4YeThlpe KaMephl. IIpomonbHass Ieperopoika
CIUIOIIIHAsI, B IIONEPEYHON eCTh OTBepcTHsi. Yepe3 HUX KPOBb M3 BEPXHMX
KaMep (JIeBOro M TMpaBOro MpEeACEepAMs) YCTpeMIsIeTCsl B HIDKHUME (JIEBBIM U
MpaBbI XKEMyNO4YKH). PUTMUYHBIMM COKpallleHUSIMU KPOBbL IPOTOHSETCS
U3 Tpeacepauii B XKEJIYHOYKM BCEerga B ONHOM HampaBJIeHUM — BHMU3.
BBepx ee He ImyckaloT KanaHbl. DTO XUTPOYMHOE YCTPOWMCTBO HAIIOMHWHAET
co0oif BepM, KOTOpPHIE MOTYT OTKPBIBAaThCS TOJIBKO B OIHY CTOPOHY.
Ho, Bo3Bpainasich 006paTHO K Cepilly, KpOBb U3 OpPraHOB, KOTOpPHIE JeXaT
HIDKE cepila, OOJDKHA TOAHATBHCS BBepX. i1 9TOM HenM CiyXar Apyrue
«IBEpPU». OHM OTKPBIBAIOTCSI TOXE B ONHY CTOPOHY, HO yX€ CHM3y BBEDX.
DTO KJamaHbl BEH — COCYIOB, IO KOTOPBIM KPOBb T€YET K CEpIILy.

Ot cepaiia (U3 JIEBOI ero MOJIOBUHBI) OHa OEXUT CHayajga Mo aopTe.
DTO 3JacTUYHAas, M3 MBI, TPyOKa AuaMeTpoM B 3 caHTMMeTpa. YeM
JaJiblile OT cepAala, TeM OoJiblle BETBUTCS aOpTa, OTChLIAs BO BCE OpPraHbI
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OTIIPBICKOB CBOMX — apTepud. Y 4eMm manpiie OT cephiia, TeM MEHbIIe U
MEHbllIe KaIuOp aprepuil. Bpesasch B TKaHM OpraHoOB, apTepuH, BETBSCh,
oOpallaloTcs B Mejbyaiiime cocyobl — apTepuosibl. Ha stom mpobieHue
HECYIIIMX KPOBb COCYIOB HE KOHYAETCs: apTepUOjIbl Nal0T Hadalo OGecyuc-
JIEHHBIM <«BOJIOCSIHBIM» COCYOHWKaM — KaIWUIsIpaM.

CreHKa Kamwuisgpa YCTpoeHa 0co00 M HAIlOMUHAeT CHUTEYKO. B mbIpKu
MEXIy KJIeTKaMH, KOTOpbIE JieXaT B HEH TOJBKO B OOWH CJIOH, CBOOOMHO
YXOIST U3 Kamwuldpa B TKaHM KUCJIOPOJ Y IMTaTe/IbHbie BellecTBa (IIpo-
JIE3al0T B HMX, PACTAJIKMBasi KJIETKM, YTOO AbIpKa CTajia MOIIMpPE, U JIEHKO-
uuThl). Yepes MOphl B KAMWUIAPAaX KPOBb HACHINAETCS YIVIEKMCIBIM Ta30M
M OTPabOTAaHHBIMM IPOMYKTaMM XM3HEOesTeJIbHOCTU. Kamwuiap Hurme He
OOpBIBaeTCsI, HE MCYE3aeT BHE3aHO, a, CJIMBIIUCH C ceOe NMOZOOHBIM,
TOCTEIIEHHO YBEJIWUMBAET CBOU KaquOp M IMpeBpallaeTcs B BeHyNy. BeHy-
JIBl COEAMHSIIOTCSI B BEHBl. A Te HECYT KpPOBb OIISITh B cepile. 3Ha4uT,
KPYT'M HaIlero KpoBOOOpallleHUsl BCIOLY 3aMKHYTHI.

Cepmile yenoBeKa C TaKOW CHJIOH BBIOpachiBaeT KpOBb B apTEpUH,
YTO OHa 00eraeT BCE TEJIO M BO3BpalllaeTCsl K MECTYy cTapTa B CpelHeM
3a 20 cexkyHm!

B aprepusx XpoBb IpoOeraer 3a CeKyHOy IOJMeTpa, B BeHax — 6—8
CaHTHMETPOB, a B KallWUIIpax — JIMIIb MWUIMMETpP. 3a paboyue CyTKU
Hamie GemHOe cephile pa3sBMBaeT MOUIHOCTH B 270 JIOIIAAMHBIX CW, Iepe-
roHsIg 1Mo cocymaM 10 TBICSIY JIMTPOB KPOBM.

DTO cpenHsss HOpMa OHEBHOUM BhIpaOOTKM Opuranbl rpy3uukoB. Ho vy
cepalia He BOCBMUYACOBOM pabOyMil OeHb: OHO TOJIKA€T KpPOBb KpPYTJIblE
CYTKM — HOYb 3a HOYbIO, N€Hb 3a DHEM, IOYTH OT CAaMOIO 3a4yaTusi U [0
cmeptd. Ecim oHO octaHOBUTCS Ha 3—4 CEKyHIbI, Y€JIOBEK TEpsieT CO3Ha-
HHUE. A eclIi He OymeT OMThCS HECKOJIbKO MUHYT — IIPUIET CMEDPTh.

3a 70 ;meT XM3HU ceple, cokpalasich 2 MuwumMapna 600 MIUIMOHOB
pa3, mepekaunBaeT 250 MIWUIMOHOB JIUTPOB KpoBu! Takyio paGoTy coBep-
LI OBl CBEPXMOILHBINA 3CKaJIaTOpP, MOOHUMASI HArpyXeHHbIM TOBAapHEII
Moe3n Ha BepIIMHY DBepecTa. PaboTOCIIOCOOHOCTh IOpa3sUTEbHAs: BEIb
MOTOP-TO MAaJIOJIMTPAXHEIA, caM BecuT TobKO 300 rpamMMoB.

W mamonuTpakHblii ¥ 3KOHOMHWYHBIN: 32 BCIO XKM3Hb «CrOpacT» B HEM
JIMIIb OKOJIO 3 IIEeHTHEPOB caxapa. Mup He 3Haer 6ojee «CKpOMHOIO»
IBUTaTeNs. 3aMeThTe TakKe, YTO OH paboTaeT Oe3 IepepbiBa M AHEM U
HOYBIO, HUKOIAa He IIeperpeBaeTcsi, ¥ HUKTO He PEMOHTUDPYET €ro HU Te-
KYLIUM, HM KalWTAJIbHBIM peMOHTOM. JIuib HeOONBLION may3bl B OIHY
TPETh CEKYHObI MEXIY KaXIbIM paOOYMM XOIOM €My JOCTaTOYHO, YTOOBI U
OTJOXHYTb Y 3allpaBUTLCS TOPIOYMM [UISI HOBOTO COKpAIlleHWsI, KOTOPOE C
TIpeXXHell CIION TOHUT KPOBb IO apTEPHSIM.

3ayeM HaM cejie3eHKa?

Korma s roBopuj, YTO KPOBEHOCHBIE COCYObl B HAIIEM TeJ€ BCIOLY
3aMKHYTBI, OOUH IIEPEXOIUT B APYTOil, HULJE HE OOpKIBasICh, s1 HE CKasai,
YTO M3 3TOro IpaBWwia ecTh MCKIoueHue. Cene3eHKa, OOJIBIION TIamKUi
«000» B JIeBOM monpebephbe, TMOTUMHSIETCS 3aKOHY 3aMKHYTOIO KpoBOOOpa-
IIEHUsI JIMIIb HamojoBuHy. Crporasi 3aMKHYTOCTb KanmWUISIDHOW CETU B
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cejie3eHKe TOXE €CTh, HO MeCTaMM
OHa HapymIaeTrcsi, ¥ KpoBb CBOOOMI-
HO M3JHMBaeTcsi B TKaHb OpraHa.
Cene3eHKa BIMTHIBaeT ee KakK TIy0-
Ka U mnpubeperaetr s HYXHOIO
MoMeHTa. Takoii MOMEHT MOXET
HACTYIIUTh BO BpeMsl (DU3UYECKOTrO
HanpsxeHuss. Torma cenes3eHKa
OBICTPO cOKpamiaetrcsi (KTO He 3Ha-
KOM C BHE3aIlHOil 60JIbl0 B JIEBOM
0oKy, Korma OwICTpO OeXuib?) u
BBIOpAaCBEIBAET B KPOBOTOK JMOITOJI-
HUTENbHYIO MOPLUI0 KpOBU. «bo0»
MpY 3TOM KakK Obl IPOU3BOMUT IlE-
peluBaHNE KPOBU COOCTBEHHBIMU
CHUJIAMHU.

JpeBHUE Bpauu Ha3blBajid CeJie-
3€HKY <«OpTaHOM, IIOJHBIM TailH».
«Cene3eHOYHBIE COKHM» TMPUBOIST
yejJloBeKa B IUJIOXO€ HaCTpPOEHUE,
aymanu Torama. Hemapom cioBo
«CIUIMH», TO €CTb XaHApa, IT0-aHIVIMHACKU TakkKe M Ha3BaHHE Cee3€H-
KH.

Ecnu BepuTh MO3Ty, TO CIUIMH Tep3aj gaxe 3HameHuToro Kora B carmo-
rax. Kak M3BeCTHO, 3TOT IUIYT OCTaJCS IIpY OBOpPE «M OBUT B UMHBI MPOU3-
BeleH». BpeMeHaMu OH JIOBMJI BCE-TaKW MbIIIe, «4TOObI ce0sl pa3Bieub U
CIUIMH, KOTOPBIiI HaXWJI MOI CTapoCTh IPMU IBOPE, BOCIIOMHHAHUEM O
CBETJIbIX THSIX MUHYBIIETO PacCesThb».

K >3Toit BecbMa HeBecesoil permyTalluM CeNe3eHKM YacTo MOO0aBJISIOT elle
OIOHO 0€e3paJOCTHOE CJIOBO — KJIAIOUILIE.

B xpoBu uyenoBeKa KaxAblii IeHb TMOHET M 3aMeHSeTCs] HOBBIMU IpU-
MepHO 450 MuIIMapaoB 3pUTPOUUTOB, 30 MWLIMAPOOB JEWKOIIUTOB U
ceoiiie 400 MwUIMapooOB TpOMOOLIMTOB. Bcsi 3Ta apMMsi OOpeYeHHBIX KJIe-
TOK, IIPOXOMs Yepe3 COCYIMCTOE PYCJO CeJIe3€HKM, HANOJIO 3adep KHBaeTCs
B Heil. Tok KpoBH 31eCh 3aMeJIEHHBbIN, U OTMHUpAIOLIUE, OTCIYKMBIINE
CBOM CpPOK KpOBSIHBIE 3JIEMEHTBHI pacIajaloTcs B cejie3eHKe. IloToM oHU
DPacTBOPSIIOTCSI, U U3 HUX OPTaHM3M HAaYMHAET CTPOUTh HOBBIE KIIETKM.

TouHO Tak Xe ceJjie3eHKa «BBbIy>KMBaeT» U3 KpPOBU OO0JIE3HETBOPHbIE
MHMKpPOOBI M IpyrHe BpemHble BEIIECTBA, 32 3TO IIOJIE3HOE HEJI0 €€ YacTo
Ha3bIBaIOT DWIBTPOM.

EcTp y ceneseHKM ellle omHa OOS3aHHOCTb: KOHTPOJIb 3a pabOTOil TBO-
PAILIMX KPOBb «KOHBEMEpOB» KOCTHOTO MO3ra. B KOCTHOM MO3re, Kak YXe
TOBOPWJIOCh, CO3[Al0TCSI BCE KPOBSIHbIE Tenblla, KpoMe JumdbouutoB. Ho
caM KOCTHBIII MO3T HE B COCTOSIHUM OIPENEUTh KaueCTBO CBOEH IPOMYK-
LMU: TOTOBAa JIX OHA WIM €€ €lle Hamo MOoHeNiaThb. 3aTO XOpOILIO B 3TOM
pa3zbupaeTcs cejie3eHKa U He TO3BOJISIET BBHITYCKAaTh B KPOBSHOE PYCJIO He-
TTOJTHOLIEHHBIE KPOBSIHbIE KIIETKM, 33[I€PKUBAET HX.

M ewe omHa 3araaka cele3eHKHU: KaK HY BaXHa ee CiIyx0a, omHako 6e3
Bpeda CeNie3eHKY MOXHO ynanuTbh. bosblile TOro, MHOTAAa 4YejoBeK Oe3 ce-
JIE3eHKM HEe TOJIbKO HEIUTOXO ce0sl YYBCTBYET, HO [aX€ H3JIEYUBAETCSI OT
HEKOTOPBIX OOJIe3HE.
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BriBaeT Takasi 0Oose3Hb, KOTia y 4ejoBeKa KOXXa IOKDPBIBAETCS BIPYT
YepHBIMM MSTHAMM, KaK IIKypa y jeomnapaa. CKopOsl 0 HECYaCTHOM Cyabbe
CBOEI1, YEJIOBEK FOPbKO IJIaYeT M IUIayeT He cie3aMu, a... KpoBblo. M kpo-
BSIHbIE CJIE3bl, U KPOBOMNOATEKM Ha KOXE IMOPOXIECHbI ONHON INMPUYMHOM:
Maji0 B KpOBHM TPOMOOLIMTOB.

D10 Menbuaiiime chepudyecKkue KIETOUKu 0e3 simep AuaMeTpoOM BTpOE
MEHbIIle 3pUTPOLUTOB. B 5 muTpax KpoBu — mojiTopa TpWUIMOHA TPOMOO-
LIMTOB. A KOrga HMX MEHbllIe, TO KPOBb IUIOXO CBEpPTHIBAETCS, YEJIOBEKA
My4YalOoT KPOBOTEUECHUSI M KPOBOMBJIMSIHHUS ION KOXY M B pa3jMyHble Opra-
Hbl. Kak yxxe roBopwioch, ceie3eHKa KOHTPOJIUPYET KPOBETBOPHYIO paboTy
KOCTHOro Mo3ra. OmHON M3 NPUYMH YMEHBIIEHHS TPOMOOILIMTOB MOXKET
ObITh €€ CIMILKOM CTPOTMii KOHTPOJIb.

TpoMOGOLUTEl — MHOTOUYMCJIEHHBbIE «IE€TU» TUTAHTCKUX MaTePUHCKUX
KJIETOK, Ha3blBaEMBIX MerakapuolluTaMu. MerakapuouuT ymupaeT, Oa-
Basl Xu3Hb TpoMbouuTaM. [IpoucXoOouT 3TO TaK: CBOMMM IICEBIOMOIM-
sIMU TpoMalaHas KJIeTKa BIIOJI3A€T B BEHO3HBIA KamWuISIp MU HAauyMHAET
OTUIHYPOBBIBaTh OT Teja ONHY 3a APYIOA KPOXOTHBIE IUIACTAUHKU [0
TeX IMOop, IMOoKa He U3pacXodyeTcs Bcsl IpoTolia3ma. OcTaercs JUIb
siapo. HeHyXHoe, OHO CMOpIIMBAaeTCd U TOCTEIEHHO paccachbiBaeTcCs.
EcTecTBeHHO, eciu cejie3eHKa MpPEBBICUT CBOM ITOJHOMOYHUS U CJIMIL-
KOM 3aTOPMO3UT paboTy KOCTHBIX KOHBEHEpPOB, TO TPOMOOLIUTHI
IepPeCcTaHyT pOXIAaTbCs U B HYXKHOM 4YMCJIe IOCTynaTth B KpoBb. Ore-
paTUBHOE X€ yHaJeHUE Yepecuyp PETUBOro KOHTpOJEpa U3JIEYUBAET
00JBHOTO.

I'pynnibl KpoBU

HNnes o ToM, 4TO OT 4eJIOBEKa YEJIOBEKY MOXHO MEPENUTb KPOBb, CTapa
Kak mMup. Ciydajoch, 4TO peau3allus ee MPUHOCIWIA JIIOOSIM CIAaceHUe, HO
yalle 4eJOBEK C MPWIUTON UyXXOU KPOBbIO MOTHMOa] B MyYEHUSIX.

ABctpuiickuii Bpau Kapn JlanmimreiiHep mepBbiM B Hayajie Hallero Be-
Ka ITOHSUI, OTYETO MPOMCXOIOAT yOauyu M HEyJadu MpU MepeMBaHUY KPOBU.

OnmHaxabl OH CMEIllaJl Ha TapeJiKe Kaliyd KpOBU ILIECTM CBOUX KOJI-
JIeT M IOCMOTpEJl B MUKpOCKOI. TOo, 4TO OH YBUAEJN, 3aCTaBUJIO IPHU-
3angymatbces... Ha Tapenke ogHM SpUTPOLUMTHI COWIMCH B KYYKM U HAalo-
MHHAJIU Ipo3absi BuHorpaga. Ho mpyrue He cKiewiuch, U B JIMH3bI OBLIO
BUIHO, YTO OHM JIeXaT caMM MO cebe, OTLEBHO.

JlanauiTefiHep peliui, 4YTO «BUHOTPAaAHbIE TPO3Obs», MHAYE TOBOPS,
CIUMNaHuEe SPUTPOLUTOB IPOMCXOMAUT TOTAA, KOrga BCTPEYaAlOTCS OCO-
Oble BENIECTBa IPUTPOLMTOB C APYTUM BEIUECTBOM, KOTOPOE IUIABAET B
XKUOKOM (paKIUM KpOBH, TO €CTh B IlJIa3Me WJIM CHIBOpOTKe. Bemect-
BO 3pUTpOUMUTOB JlaHILITEIHEP Ha3BaJl aHTUT€HOM, €r0 Bpara B ChIBO-
pOTKE — aHTUTEJIOM, a CKJIEMBaHUE — peakKLyved arrloTUHALKU.

W cpasy crano siICHO, MoueMy paHblile OJIarornojydyHoe MeperBaHue
KpOBU ymaBajioch penko. OKa3bIBa€TCsl, aHTUICHbl 3PUTPOLIMTOB Y Pa3HbIX
Jonei pasHble. PasHple y HMX U aHTUTena. M arrmoTuHauMsl ciaydaeTcs,
KOIJa BCTPEYaloTCsl HECOBMECTUMBIE aHTUIEHbI U aHTUTENA.
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ITo ToMy, Kakuie B Hel aHTUI€HBI U aHTUTEJa, KPOBb YeJIOBEYECKYIO
MEIUKHU pa3felissioT Ha YeThipe OCHOBHBIe Irpymmbl: 0, A, B u AB.

B HyneBoil, uJIM nepBOM, rpyIile BooOIlle HET aHTUIeHOB. BoT mo-
YyeMy 3TY KpPOBb MOXHO INEpeluTh JIIOOOMY YeNOBEKY: arrIlOTHHALUU
He CJIIY9UTCsl, TaK KaK C JOHOPCKOW KpPOBBIO He OYAYT BHECEHBI UyXe-
pOIHbIE aHTUTEHHI.

I'pyrimer, I'pynisi,
K KOTOpPBIM OT KOTOPBIX
I'pynma KpoBu | AHTUTEHBI B | AHTUTENA B MOXHO MOXXHO
yeJIoBeKa SPUTPOLIMTAX Iu1a3Mme TepeIuTh TepeuTh
KpPOBBb 3TOM | KPOBb K 3TOH
IPYIIIIEI rpyIie
o) — a, B 0, A, B, AB 0
A(I) A B A, AB 0, A
B(II) B a B, AB 0, B
AB(IV) A, B — AB 0, A, B, AB

I'pynna yerBepTasi, AB, He HeceT B CBOeH IUIa3Me HMKAaKWX aHTUTEN, U
IO3TOMY K Hell MOXHO IIPWIMTh KPOBBb JIIOOOM APYroi IPYIIIBI, YyKEPOMI-
HbIE aHTUIEHBI HEKOMY OYIeT «OIIpOTECTOBATb». HET MX BparoB — CBOMX
aHTUTEN. A BOT COBMECTUMOCTh M HECOBMECTHMMOCTH OBYX OPYTMX TIPYIIN
pelaeTcsl HECKOJIBKO GoJiee CIIOXHO.

Ecnu 3apaHee o6mymMaHHO MOAOHMpPATh KPOBb HJOHOpPA K KPOBU peliM-
IMMeHTa — TOro, KOMY €€ BAWBalOT, — TO IIepeiMBaHMEe KPOBU CTaHET
o6e3zomacHbiM. CTOUT JIM TOBOPUTh, CKOJIBKO YE€JOBEYECKHUX XHU3HEUH
CIACJIO 3TO OTKPBITHE.

Hekotoprie 6uosnorn 3amaloT cebe BOIPOC: HE 3aBMCUT JIM OT IPYIIIBI
KPOBHM BpPOXIEHHas CTOMKOCTb JIIOAEI MO OTHOIIEHWIO K HEKOTOpPHIM 00-
JIe3HsIM?

[To-BunuMoMy, Bce-Taku 3aBUCUT. CTaTHMCTHKA OOKa3bIBAET, UTO Y
mongeit ¢ rpynmnoii 0 yaire ObIBaeT $3Ba ABEHAOHATUIIEPCTHON KHWIIKU
(Anrmusa, Hanus, Hopserusi, ABctpusi, CIIIA u SInoHust), ¢ rpymmoi
AB — pak u sa3Ba xenynka (Aurnusg, Hanwug, Iseinapus, Wtanus,
CIIA u AsBcTpanus).

M y cynpyroB ¢ pa3sHBIMM IpyIlaMM KpOBH HEXW3HECIIOCOOHBIE HETH
pOXIAIOTCS Yallle.

XvMepaMu ApeBHUE IpeKd Ha3bIBaJIM MO3aWYHBIX, TaK CKa3aTh, YyIdO-
BHUIII — CJIEIUIEHHBIX, MOJO0OHO C(MMHKCY WIXU TIpU(dOHY, U3 KyCOYKOB
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pa3HbIX XUBOTHBIX. CKaXeM, TEJIO0 KO3b€, XBOCT JpaKOHa, IOJIOBa JIbBU-
Hasg (a M3 TMacTH, KaK U3 orLHemMera, 6beT (POHTAHOM AICKUl OTOHB!).

Buonorn (IToMMMO OTHOM IOPONBI CTPAHHBIX PHIO) HA3BIBAIOT XUMeEpa-
MM HE CKAa30YHBIX CO3IaHHUM, a CYIIECTB BIIOJIHE PEIbHBIX U COBCEM HE
CTpalIHbIX (MHOTME BeChbMa JaXe MWJIOBUIHBI!).

OpnHa Takasi MIUIasl JOeBYIIKa-«XuMepa» (B HayKe M3BECTHasi KaK «MMCC
M.») pelwia ogHaXHbl cTaTh AJOHOpoM. Kak W mosaraercsi, cHayajia Hamo
YCTAaHOBUTH €€ rpyIny KpoBu. Ho MemykaM 3TO IpOCTOe NEN0 Nanoch He-
Jnerko. B karure KkpoBu «Mucc M.», K KOTOpOM NPUWIWINA ChIBOPOTKY C aH-
TUTEJIAaMU TIPOTUB AHTUICHA TPYIMIIBI A, HEKOTOpBHIE 3PUTPOIUTHI CKIIEU-
JINCh, HO MHOTHE U HeT. Torma nornpoOoBaji CHIBOPOTKY C APYTUMU aHTHU-
TeJlaMHd, TIOTOM C TPETbUMM, 4YeTBepThIMU... M TOJIBKO KOrga Bpauu
NMpuOaBWIN CHIBOPOTKY IIEPBOU TPYIIIbl, BCE 3PUTPOLUTH «MUCC M.»
CITUIUTUC.

Oka3sbIBaeTcs, y 3TOM NeBYIIKM HE BCS KPOBb ObLIa COOCTBEHHOM, 3Ha-
YyuTeIbHAS YaCTh IOCTajIach il oT OpaTa-OinusHelia. BoT Takoe cMerieHUe
KPOBH OJIM3HEIIOB OMOJIOTH M Ha3bIBAlOT XMMEPOU.

DpUTPOLUTHEL 3MOPUOHOB-OJIM3HEIIOB HEPENKO IOIaaaloT OT OOHOIO K
JIPYTOMY M TaM OCTalOTCs. DTH IepecesieHIlbl MUPHO YXWBaIOTCS C MECT-
HBIMM SPUTPOIIUTAMM U AHTUTEIAMU TOJ IOKPOBUTEIHCTBOM MAaTEPUHCKO-
ro Tejla, TO €CTb A0 poxneHus1. Ho eciau yxX NpYCKAIUCH, TO M IOCHE POX-
JIEHUS TIPOAOJIKAeTCsl MX OECKOH(IMKTHOE COCYIECTBOBaHUE.

He Bcsxue Gau3HENBI HOCSAT «XMMEP» B KPOBM, a TOJBKO TaK Ha3bIBae-
Mbl€ HEHMIOCHTUYHBIE, MMPOUCXOISIIME U3 ABYX OTIEIBHO OIUIOAOTBOPEHHBIX
MOJIOBBIX KJIETOK. Y TakMX OJM3HELIOB HACIEACTBEHHOCTh pa3Hasl, IMO3TOMY
pa3sHbIMU MOTYT OBITb M TPYIIILI KPOBU.

AHTUTEeHBI, KOTOpPHIMU «Hadap-
LIIMPOBAHBI» SPUTPOLIUTHI, YUCIOM
o0MWJIbHEe M3BECTHBIX HayKe TpyMIl
KpoBu (a U3BECTHO UX ceityac
BMECTe C IOATPYIIIaMUu yxXe OoJiee R
YeThIpeX) U BCE MPOUCXOHSAT U3 Be- C
IecTBa, YCJIOBHO OOO3HAYEHHOTO
oykBoii H. B spurpomurax nwoboi
rpynnel ectb BemectBo H. Myrta- 1rpynna
LIMM, KOTOphle M ceifyac moTpsica- KDOBU
I0T Hallly HacJIeACTBEHHOCTh, 3a
MUJUIMOH JIeT, TIoKa o00e3bsHa
«IIPOUCXOAUTa» B 4YeJloBeKa, U3Me-

HUWIM BemlectBo H B HOBEIE, Gosee \{

MoJiofble (B 3BOJIOIIMOHHOM CMBIC-
Je) antureHbl. OHM Temnephb 3aJaroT
TOH, OIpenessass XUMHUYEeCKHe CBOW-
CTBa BPUTPOLUTOB (U ClieNOBaTENIb-
HO, TIpyIly, K KOTOpOH OTHOCST
ero Menuku). Ho mpeBHee BelecT-
Bo H B Toli unu WHON no3e Heus-
MEHHO TMPUCYTCTBYET PSAOM C HO-
BbIM aHTUTEHOM.
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Honp Kak cUMBOJ NepBOM IpyIIlbl KPOBU BOBCE HE O3HAyaeT ITyCTO-
TY, a TOBOPUT JIMIIb O TOM, YTO B 3PUTPOLIMTAX HET aHTUTeHOB A u B.
BMmecTo HHMX ecTh 3aTO BemiecTBO 0 — TOXE ITOJIHOIIPABHBIA TPYIIIIO-
BOM aHTUIEH.

AHTUTEH A 4acTo MpoOSBIsET ceOsi B TpeX pasHbIX Juuax: A, A, u
Aj. W coBceM HENaBHO OTKDBUIM €ILlE ONHY €ro pa3HOBUIHOCTb — aHTH-
reH Ay.

I'pynnoBble aHTUIEHbI, KAK BUOHO, OYEHb IPOYHO «I1OCTPOEHbI».

IIpoxomar Beka, lLiejible HApOObl M LMBWIM3ALUM HUCYE3aIOT C JIMIA 3eM-
JIU, a CTPYKTypa aHTUIeHa He MeHseTcsl. AMEpUKaHCKUH ydeHbiit boiin
HCCIeIOBA] YeJOBeYeCKHe OCTAHKHM, BBIPBITHIE AHTPOIIOJIOraMM M3 CTaphbixX
morwi Mekcuku, Ilepy u Erunra, u ycTaHOBWJI, YTO TOYTH BCEX JIONEH,
HaCeNSBIIMX B APEBHOCTU 3TU CTpaHBI, COrpeBaja KpoBb IpyInbl B.

AHTUTEHBI, OT KOTOPBIX 3aBUCSIT TPYIIIbl KPOBU, HAMOJHSIOT HE TOJbKO
sputpouuThl. ECTh OHM BO BCeX TKAHSX M XMIOKOCTSIX HAIero teja, KpoMme
MO3ra U HepBHBIX KJIeTOK. OTHU M3 HUX PacTBOPSIIOTCS B Xupax, Ipyrue B
Bole (Torma M NMOKUOAIOT HAC B MUHYTHI TOpsI BMECTE CO CJIe3aMHu).

Sl yXe roBOpWI, YTO 3PUTPOLIUT OYKBaJIbHO «HagapllMpOBaH» aHTUIE-
HaMM: UX B HeM Oosblire 50.

Kak mpaBuio, KaXIOMy aHTUIEHY COOTBETCTBYET BpaxlIeOHOE eMmy
AHTUTENIO, U 3Ta «HECOBMECTHMMAs» ITapa COCTaBJISIET OCOOYI0 CUCTEMY, KO-
TOpYIO TIPUHSITO HAa3bIBaTh MO IEepBOM OyKBe WIM IO Bcel (paMUIUM TOTO
yeJioBeKa, B KpOBU KOTOPOro ObLI OTKPBIT aHTUTEH.

Ectp anTurenHass cucrema Kunnm, Kemwi-Kenano, cucrema JliorepaH,
Hadpdu, cucrtema P-p.

Ho camag, noxanyi, 3HaMEHHUTasi U3 HUX CUCTEMA «Pe3yC».

Pe3yc-daxkrop

Ewe nepen BoitHOI yueHbie JleBUH u CTeTCOH OMM3KO MOJOLLUIM K pas-
ragke TalHbl (heTAIBHOTO 3pUTpoOIacTO3a — TSDKENIONW OOJIE3HU HOBOPOXK-
JIEHHBIX, KOra y NeTel MPOMCXOAMT pacmal KpacHBIX KPOBSIHBIX TEJNeEll.

Kazanoch, 3710it poK mpecjiefoBajl HEKOTOphie CeMbU. TOJBKO MEepBbIN
pebeHOoK (M TO He BCerma) poXKIajcsi 300POBBIM.

JleBuH 1 CTeTCOH peLUMIM, YTO BUHOH 31eChb HECOBMECTUMOCTh aHTH-
reHoB U aHTtuTea. Ho Kakux MMeHHO, TOrJa cKa3aTb HE MOIJIM.

DTOT 3/10cYacTHBI aHTUreH Rh, unu pesdyc-¢pakTop, HalUIM CHayvaja
B KpOBM 00€3bsSHBI MaKaKH-pe3yca, a MOoToM yxe y mwoneil. IlpumepHo
85 MpOUEHTOB €BpOMNENIEB HECYT €ro B CBOMX 3PUTPOLIUTAX: Y HHUX
KpOBb, KaK TOBOpPST, pe3yc-moyioxurenbHa. Ho y apyrux 15 npoueHToOB
OHa pe3yc-OTpHuIlaTesibHa, TO €CTh JIMIIIEHa aHTUreHa.

MoXeT CyduThcs (M CIydaeTcsl TaKoe Hepemko!), YTO MyX HeceT B
CBOel KpoBU pe3yc-(akrop, a xeHa — HeT. Torma, eciu peGeHOK yHaclie-
IyeT KpOBb MaTepM (pe3yc-OTpULATENIbHYIO), OH POOUTCS 3mMopoBbIM. Ho
€CJIM II0 HAacJIeACTBY OTell TepeaacT eMy CBOH pesyc-¢aKTop, TO CEMBIO
KIOET Tparenusi, Mo-HayYyHOMY MMeHyeMas pe3yCc-KOHMIUKTOM.

Ecnu B mnaneHTe, KOTOpasi 3aMEHSIET 3apOofbIlly W JIETKUE U XKEeJyIOK,
€CTb KaKoW-HUOyOb nedeKT, TO KpOBb 3MOpPHMOHA MOXET IIPOCOYUTHCS B
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KpoBb MaTepu. M eciu mpocouuBIIasicsi KPOBb HeceT pesyc-(akrop, a y
MaTepu €ro HeT, TOTAa, NMOAYMHSISICh OMOJIOTMYECKOMY 3aKOHY <«HEMPUSITUS
YyXO0ro», €€ JIEMKOLUTHl Ccpa3y HAayHYT ITPOM3BOAMTL U BHIOPACHIBaTb B
KpOBb aHTUTEIA K HOBOMY IJISI HUX aHTUIEHY.

INosnHee, Korma >KeHIIMHA HaYHET BbIHALIMBATBL BTOPOTO pebGeHKa, 3TU
aHTUTeNa 4Yepe3 TOT Xe WIM MHOUN NedeKT B IUIAlIeHTe IONagyT B KPOBb
SMOpHMOHA U MPOU3OUIET (peTaIbHBIN 3pUTpodIacTo3. To ecTh, MO CyIecT-
By, Ta Xe€ peakiivs, Koropyio JlanmmreiiHep HaOaroman BrepBbie Ha (hap-
(opoBoli TapesKe: aHTWTENA, aTaKysl aHTUTEHBI, 3aCTABJISIOT SPUTPOLIUTHI
ciaunartbesa. Churnasich, Te paspyinarTces. M eciau ciayvail TSDKeJblil, TO Y
5MOpHMOHa paspyllaeTcss TaKk MHOIO 3PUTPOLUMTOB, YTO OH IIOrMOaeT OO
poxneHus. Ho yacto poxmaercss 1 BCKOpe yMHUpaerT.

Tenepb, Korma MPUYUHBI Pe3yc-KOHMJMUKTA CTaId XOPOIIO H3BECTHBI
BpayaM, HOBOPOXIEHHBIM MJIafieHLIaM C (DeTalbHBIM 3pUTPOOIACTO30M Jie-
JIAlOT MacCHUBHbIE WM TOTAIbHBIE MEpEIMBAHUS KPOBU, 3aMeEHsSISI ITOYTU
BCE€ WIM BCE MX 3PUTPOLIMTHI HOBBIMU. A PE3yC-OTPULIATEIbHBIX MaTepei
00CITy>KMBalOT OCOOBIE POMWIbLHBIE HOMa, KOTOpbI€ BCErna TOTOBBI CIACTU
X KPOBHO «HECOBMEIIAIOLIUXCS» NETEH.

HecoBMecTUMOCTb 1O pe3yc-(akTopy YIpoXKaeT IMOelbl0 He TOJbKO
MJIaZieHIIaM, HO M MHOTUM B3POCJIbIM, KOTOPHIM HEKBaIUG(UIIMPOBAHHO
nepenuBaroT KpoBb. Ho TyT Bce HA0OOpOT: cTpamaeT He TOT, Y KOTO eCTb
pe3yc-dakrTop, a ToT, Y Koro ero Hetr. OmacHO NepejuBaTh pe3yc-IoJIOXKU-
TEJIbHYI0O KPOBb UYEJIOBEKY C KPOBBIO pPE3yC-OTpHULIATEbHON: €ro aHTUTENa,
aTakysl Yy>K€POTHBIM aHTUIEH, 3aCTaBJISIOT 3PUTPOLIUTHI arrJIOTUHUPOBATD,
a 3a 3TUM CJIEIyeT CMepTb.

Kaxapiii yenoBek C pe3yc-OTpULATEIbHOU KPOBBIO AOIKEH ObL1 Obl HO-
CUTh y cebs Ha Tpynd, Ha BUIHOM MeECTe, TaTyhpOBKY: «S pesyc-oTpulia-
TeJIbHBIHA!», YTOOBI €CIM CIYYUTCSI C HUM Oeda MU OH IOTEPSIET CO3HAHUE
(mpu Kakoi-HUOYIb KaTacTpode), eMy B CIEIIKe, XKeJjias CIlacTh, HE mepe-
JIWIM OBl pe3yc-TI0JIOXKUTENbHYIO KPOBb.

He Bcem Hapomam crpailieH pe3yc-KOHMIMKT. ECTh cTpaHBI, B KOTOPBIX
MOYTH Bce Joau (a He 85 mpoleHTOB, Kak B EBpoIie) HeCcyT B 3pUTPOLIM-
Tax pesyc-¢axkrop. OH HACTONBKO paclpocTpaHeH B Adpuke, 4TO ero yac-
TO Ha3bIBAIOT TaKKe apPUKAHCKUM aHTUTEHOM.

HoBOpoXneHHBIM SMOHLAM M BOOOIIIE BCEM MaJlbllllaM A3UH 3/OMOTY4-
HBI «pe3yc» TOXe IIOYTH He yrpoxkaeT. M3BecTHO, UTO U aMepUKaHCKHe
VHOENIbI, MOJIEHO CKa3aTh, MOr0JI0OBHO HanesleHbl aHTUreHoM Rh.

Hanporus, ucnaHckue 6acku, Oiaukaiiinye, Kak Terepb CUMUTAIOT HEKO-
TOpbIE JIMHTBUCTBI, POOMYM TIPY3UH, MOCEJMBHIMECS HAa OPYrOM KOHLE
EBponnl, B IlupeHesix, MOryr ObITb OYE€Hb LIEHHBIMM OOHOPaMU: Y HUX,
KakK MpaBWIO, pe3yc-oTpuuate/bHass KpoBb. (Eciu rpy3uHbl neHACTBUTEIBHO
KaBKa3cKue 0acKu, KaK WHOIIa YTBEPXIAlOT, TO M y HUX aHTUMreH Rh He
JOJDKEH, IO-BUIMMOMY, IpeobJiagaTh.)

YenoBeyeckue pachl, pa3BUBasiChb B M3BECTHOM H3OJSILIMUA OOHA OT ApPY-
roii, BMeCTe C pasHbIMM DPACOBBIMM OCOOEHHOCTSIMU MpUOOpenu (ImyTeM
MyTallMil) ¥ 3aKpeImwid B CBOEH HACJeNCTBEHHOCTU (IIYTEM €CTECTBEHHOIO
0TOOpa) MPEUMYIIECTBEHHO T€ WIM HUHbIE aHTUTeHBI UM aHTUTENa, a BMECTE
C HUMM U TPYMIIBI KPOBU.

B 3amamnoit EBpomne, Hanpumep, B CpeaIHeM TOJbKO 4 MPOLEHTA JIoAen
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HaJeJIeHbl YETBEPTOH Ipymmoil KpoBu (To ecTh AB); 47 — rpymmoit A (To
€CTh BTOPOIt); 6 — rpymmoit B; 43 mpolieHTa eBpomneiilieB «yHUBEPCAIbHbBIE
JIOHODBI». Y HUX HyJeBas (I1epBasi) IpyIia.

B Asum e coBceM HMHOE COOTHOIIIEHME: TaM IIpeo0JIafaioT «yHUBEP-
caJibHbIE perunueHTh» (AB) U obnamarenu Tperbell rpymisl (B).

Hexkotoprie daHTacThl B CBOMX M€UYTaX O HEBO3MOXHOM HAa3bIBAIOT 4Ye-
JIOBEKa IpHUILENbEM M3 IpyrMX MHUpoB. HoO, yBBI, 4e€JIOBEK — CYIIECTBO
HAaCKBO3b 3¢eMHOe. KOpHAMU BCeX BEIIECTB, €r0 COCTABJIIONINX, OH YXOIUT
DIyOOKO B 3eMHYIO ITOuYBy. JIMITHEe MOKa3aTeNIbCTBO €r0 aBTOXTOHHOIO,
MECTHOT'O, IIPOUCXOXICHMSI — TPYIIMIOBbIE aHTUTEA U aHTUTCHBI B YEJIOBE-
yecKoil KpoBu. MIX Ipupona cosfajia 3amojiro 10 TOro, Kak o0e3bsiHa II0-
pomwia IepBoro 4eJoBeKa.

AHTUTEH A, HaIllpuMep, OYeHb IITMPOKO, KaK TOBOPST, PaCIIPOCTPAaHEH B
>KMBOTHOM IIapcTBe. Ero Halum He TOJIBKO Y JIIOAE, HO U B SPUTPOLMTAX
0apaHOB U CBUHEI. AHTUTEH B MMeeT OJIM3KOro poaudya B KPOBU KpOJIMKA.
Boneiie Toro: Haile KpOBHOE POACTBO CO BCSKON XM3HBIO Ha IUIAHETE
3eMJid IepelarHyJio MUpP 3Bepeif M BCTYIIWIO B PacTUTEIBHOE IIapCTBO.
CeMeHa MHOTHMX PAacTeHUN HaleseHbl, OKa3hbIBaeTCs, BELIECTBAMU, KOTODBIE
BeChbMa CXOIHBI C 3alLMTHBIMM aHTHUTEJIaMU XUBOTHBIX. Boiin, omuH u3 uc-
clefoBaTesieil 3TOro ynuBUTENILHOTO (eHOMeHa, paccKasblBaeT O CBOEM
OTKDBITUM TaK:

«4l morpocun omHOro U3 MOMX aCCUCTEHTOB KYITUTH CYIIIEHOM JIUMCKOM
daconu. [loueMy s mompocwia KyIUThb MMEHHO JMMCKYIO (acoib, a He
00BIYHYIO0 (hacoib WM ropoxX, S He 3Halo o cux mop. OmHako eciu Obl
MBI KYTIWIM JII000# apyroii copT ¢acosiv, Mbl Obl HE OTKPBUIM HUYEro HO-
Boro. JIuMmckyio dacoib pa3MoJIoONd UM pacTBOPUIM B COJIEBOM pPacTBOPE.
ITomydeHHBIM SKCTpAaKT MHTEHCHMBHO AarmIIOTUHUPOBAI SPUTPOLIMTHI OTHUX
JIIoIe U O4YeHb C1abo JMOO COBCEM HE arrilOTUHUPOBAJ SPUTPOLIMTHI APY-
rux. HaMm crano sicHO, YTO arrmoTUHMH M3 JUMCKOI (hacoiu ITOJTHOCTBIO
crnenuduyeH Wil A-aHTUTeHa 4eyioBeKa». (Tak ke BpaxkneOeH Mo OTHOIIe-
HHUIO K HeMy, KaK U aHTUTEJIO «a» KPOBSIHON ILIa3MBbl.)

YT1oObl HOBBIMM (haKTaMH YKPEIUTh MIEI0 O YEJOBEUYECKON <«IIpHU3eM-
JIEHHOCTW», PacCKaXeM O TKaHEBBIX aHTUICHAX, ellle OoJjiee YHUBEpCallb-
HBIX Ui BCETO KMBOTO Ha 3eMJIe BEllleCTBaX.

B Mpimmax cepaona 4enoBeKa €CTb, HAIlpUMEp, AHTUIEH, KOTOPBIM
YYBCTBYET ce0s1 KaK AOMa M B cepalle 00e3bsHbl, ObIKa, KYpHIIBI, €Xa, yXa
U JISITYIIKU. AHTUTE€HbI, 0OOCHOBABIIIMECS] B XpYCTAJIMKax IJia3, OOHU U Te
XK€ Y MHOTMX BUIOB XXWBOTHBIX. AHTUT€HBI Y€JOBEUECKMX BOJIOC OJIU3KU K
aHTUTEHAM POTOB M KOIBIT PA3HOTO KOIBITHOIO M POraToro CKOTa.

Tak 4yTo ecnu 4YenoBeK U IpWIeTes KOorma-HuOyab oueHb JaBHO ¢ Map-
ca WIM ellle OTKyla, TO He MHAaye KaK Ha CBEPXHOEBOM KOBYEre, Ha KOTO-
pOM XBaTWJIO MECTa IUIS BCEM >KMBHOCTH, IOJI3AOIICH, IUIABAIONICH, JeTa-
IOIIEH, MpBITAIONICH M IBETYILEH Tereph Ha 3eMile.



I 7IABA BOCBMAS

JIOBBIBAIOT XJIEB CBOM
HACYIIHBIN

CaMbplii MMHMATIOPDHBIA B MHpPE POTHK

ITomHuTe ameOy: s1 pacckas3blBasl, Kak oHa nuraercs. Ilossia, moisna u
HAaTKHYJaCh Ha 3€JIeHbIN IIapUK — MUKPOCKONMUYECKYIO BOIOPOC/Ib, OOHSI-
Jla ee JIOXKHOHOXKaMM, OOTeK/Ia IMOJYXHIKUM TEJIOM CO BCEX CTOPOH, U
BOIOPOC/Ib YK€ BHYTPM aMeOHl.

C ameOBl Bce U Havyajloch. Y Hee (M €€ poaudeil XTIYTUKOHOCIEB) OBUI
MEPBEIE B MUpe XelynoK. BepHee, mepBasi MMIIPOBU3MPOBAaHHAs MOJEIb
JKeTynKa: MUIIEBAPUTEIbHBIN My3bIpeK — BaKyOJlb.

Kak Tosnbko Bomopocib (WM OakTepusi), «yTOHYB» B ame0e, Imorpyxa-
€Tcsl B €€ MpOTOoIUIa3My, ceidyac XXKe 3Ta IpOoTorvia3Ma KakK Obl HEMHOTO
OTCTYIaeT OT CBOEW NOOBIYM, M B IYCTOTY HATEKAaeT XMIKOCTb: BHYTPHU
aMeOBbl (M BOKPYT BOIOpOCIHM), OOpasyercss IUIEBapUTeIbHasl BaKyoJlb'.

«[TueBapuTenpHass» MOTOMY, YTO B COKaX, €€ HAaIOJHAIOIIMX, PacTBO-
peHBI pa3Hble ¢epMeHTh. Hanpumep, merncuH, KOTOpOro HeMajo WM B Ha-
weM xemyake. OT 3THX (HEepMEHTOB XTYTUKOHOCIIBI (aMeOBl «IJIOTAI0T» MX
MOpOo# Mo CTO IWITYK!) Yepe3 CYyTKH, a TO U Yepe3 IOJICYTOK IpeBpallaloTcs
B... MOJIEKYJIbI: TJIIOKO3Y, MaJbTO3y, TIMIIEPHH, XWPHbIE KUCIOTH U B IIEI-
THUIBI.

B o6mem, nepeBapuBaiotrcs. [1oToM BcachIBaIOTCS B MPOTOIUIA3MY amMe-
OBl U3 BaKyoJHU-KeJTylIKa. A 4TO He IepeBapuiIoch, ameba B cebe He Oepe-
JKET, BbIOpachIlBaeT HapyXy: BaKyoJb TE€UYEeT BMECTE C IPOTOIUIa3MOIl K
Kpaio aMeObl — JII0OOMy KOHILy €€ Tejla — M, IIPOPBaBIINCh Yepe3 TOHKYIO
TUIEHOUKY 3KTOIUIa3MEBI, TO €CThb Yepe3 «KOXY» aMeObl, BHLUIMBAETCS IIPOYb.

'He mnyraiite ee c my/nbcupylolleil BaKyoJblo, KOTOpas CBOETo poa
«cepaue» aMeobl!
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3HauuT, 2—3 MWwuUMapaa JieT Hasal B MUpPE YK€ IIPOCWIO €CThb HEUTO
IOX0Xee Ha XEeTydoK.

BropelM M300peTeHHEM IO YacTU OOOBIUM M MNepepabdoTKe MULLU
6bL1 poT. IlepBylo ero Momeib, eile O4YeHb MPUMUTUBHYIO, Mbl BUIUM
y OpeBHEHINMX XMBOTHBIX (MM pacTeHUN?) — y XIyTHMKOHocLieB. Mx
caMblii MUHUATIOPHBIM B MHUpPE POTUK XAOHO PACKPBLICS MAaJIIOCEHBKOM
JBIPOYKOM Ha KPOXOTHOM Tejiblle Y KOpHEH O0eCOKOMHBIX XIYTUKOB. Ho
BHayaje 3TO ObUla Jaxe M He ObIPOYKa, a «BOCIIPMHMMAIOIIUI» GYyropoK
— KyCOYeK MSTKON M JIMIIKOM IIPOTOIUIa3MBl. 3aTeM JIMIKHUiII Oyropodexk
CJIOBHO IPOBAJIMJICSI BHYTPh U ITOJY4YWICS POTUK. Ero HEMHOro ycosep-
IIEHCTBOBAJIM ITOTOMKU APEBHUX XIYTUKOHOCLEB — OOpPOCIIME PECHUY-
KaMu UHGQY30pUH.

PecHuuyku Ha MHGY30pUHU KOJBIIIYTCS, KaK xJie® B moJie; rpedbyt mo
BOJI€, CJIOBHO Becja y rajiepbl, 1 UHGY30pUs IUIBIBET. DTU XK€ PECHUY-
KM 3aroHsIIOT ¥ Inuiny (6akTepuii) B poT — INIyOOKYI0 BOPOHKY B TeEJe
uHdy3opun. Ha camMmoM nHe BOPOHKM HaBCTpedy MOMNAaBIIMM Tyda Oak-
TepUsIM IPUOJIU3UTEBHO KaXIble IBE MUHYTHl OOpa3yeTcsl MullleBapu-
TeJbHasl BaKyoOJib. 3aK/IIOYUB IUIEHHUKOB B CBOM COKHM, OHa OTpHIBaeT-
Ccs1 OT BOPOHKHU Y OTIIpaBJsieTCs B TypHe 1o uHdy3opuu. IlyTh Bakyo-
JIU BHYTPU IIPOTOILIa3Mbl BIIOJIHE OIIPEAEJEHHBIN: OOBIYHO BIIEpEnd, K
fnepenHeMy KOHIY MHQY30pUU, ITOTOM IIOJYKpPYr HalpaBO U CHOBA Ha-
3al, K MECTy CTapTa, OIISITb IIOBOPOT WM BIEped — LMKJI 3aMKHYJICS.
Ho Bakyonb HE OCTaHOBUJIACh. CHOBa KPYXHUTCSI MaplIpyTOM, HaM HU3-
BECTHBIM.

OmnucaB BMeCTe C BaKyoOJIbl0 HECKOJIBKO TaKMX KpYroB, IUIIA B HEH
nepeBapuBaeTcs. IlepeBapuBaloT ee B OCHOBHOM T€ X€ caMble OMOJIOIM-
YecKHe KaTajau3aTopbl — (epMeHThI, KOTOphle paboTaloT B HAIllEM Xe-
Jynke u kuiikax. M3o00pereHbl OHM ObUIM Ha 3ape XW3HU U C TeX IOop
IOYTU HE MEHSUIUCh.

M Tak e, KaK BHYTpM Hac, Iuiia B MHOY30puHU, MepeBapUBasiCh, Ipo-
XOOUT yepe3 aBe (a3bl — KHUCIYI0 M IejiouHylo. CHayajla COK B BaKyoJIu
KUCIIBIM (KaK y Hac B Xenmynke). OH yOMBaeT U 4YyThb pa3jaraet OakTepui,
JIEVICTBYsSI HA HMX KHUCJIOTOU M (pepMEHTOM MercUHOM. [I0TOM IOCTENeHHO
(K KOHIIy IEepBOro 0o00OpoTa) COK, HAIOJHSIONIUA MMIIPOBU3UPOBAHHBIA
KEeJyIOK MHGY30puH, IpeBpalllaeTcsl B ILLUEIOYHOM, M TOrAa 3a AEJI0 MpU-
HMMAaeTCsl TPUIICUH (KaK Yy HaC B TOHKUX KHIIIKaXx).

To, 4TO HM NEINCUHY, HU TPUIICUHY, HU APYTUM ¢epMeHTaM IepeBa-
pUTh HE ymaeTcsi, BaKyoJib BHIOpAachIBa€T BOH, HO HE IA€ MOfajlo, Kak y
aMeObl, a TOJIBKO B OTHOM OIIpEAEIEHHOM MECTe — 4epe3 ITOpPOIIMIYY Ha
3a0HEM KOHIE Teda MHGY30pHUM. 3HAUMUT, VXK€ U OTBEpCTHUE, MPOTUBOIIO-
JIOXKHOE pTy (HE BXOOHOE, a BBIXOZHOE), OCBOOOXOAIO HAIMX OMHOKJIE-
TOYHBIX TIPEIKOB OT OOMEHHBIX 1IUIAKOB.

Ho moroM, mo3gHee, mpo HEro Ha BpeMsi Bpome Obl 3a0bUTA. Y OMHUX
M3 TMEepBBIX Ha 3eMJie MHOTIOKJIETOYHBIX XKMBOTHBIX, KMIIEYHOIIOJIOCTHBIX,
ObUI TOJILKO POT — BXOJHOE OTBEPCTME LIS MUILM A CJENO 3aMKHYTBIA
XKEJYyIOK — KHWIKa. A BBIXOOHOTO — aHAJIBHOIO, MOPOLIMIILI — HE ObUIO.
He 6bL10 ero (M OO0 CHUX IOp HET) M Y HM3IIMX, TaK Ha3bIBAEMbIX ILTOCKUX
yepBeil.

Ho xpyribie yepBu, pa3BUBIIMECS U3 YepBEH ILJIOCKMX, CHOBA 003aBe-
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JIUCh TOPOLUMLEN, 6e3 KOTOPOH OTIMYHO OOXOMWIMCH (M OOXOASTCSI) KO-
paJUTbl M METy3bl.

HakoHell, MosBiIsilOTCsT B MOpe PBIOBI MU BMECTE C HUMM BECh Habop
MUIIEBAPUTENILHBIX OPraHOB — OT 3y0OB M0 mpsiMoit kuiuku. C Tex Iop,
XOTS DBIOBI, 3BOJIOLMOHUPYS, NMPEBPATWIUCh B aMpUOUil, OT KOTOPBIX
MPOU30LUIM PENTWINM, 4 OT HUX — NTULBI U 3BEPHU, MUILEBAPUTEILHBINA
MEXaHU3M, JCUCTBYIOLLIMI BHYTPU BCEX ITO3BOHOYHBIX, OCTaJiCsI, IO CyIle-
CTBY, TaKUM €, KaKUM ObU1 y IEPBBIX PbIO, PE3BUBILIUXCS B BOMOE ISTHCOT
MWUIMOHOB JIET Ha3all.

ITvmmeBapenne Ne 1

KaxkoB xxe B 0OIIMX YepTax 3TOT MeXaHU3M?

Iuina u3o pra momamaeTr cHayana B XeaymokK. Tam BCTpeyaloT ee Co-
JIsIHasg KUCNOTa M (EepMEHTHI: NENCUH, pasJiaraloliuii 0ejlKu, U peHHUH
— CHEUMAJUCT MO Ka3euHy, KOTOpPBIA MepeBapuBaeTcsi 0COOEHHO TpyI-
Ho. Kenynok, MepuoOAMYECKU COKpalllascCh, MHET U BCTPSIXMBAET IIHIILY,
[peBpalllaeT €€ CHayajia B MIOpe, IIOTOM B IYCTOM CYII — XHUMYC.

Uepes yac wiM 4epe3 YEThIpe Yaca KeJIyIOK yXKe ITyCT.

XuMyC BECh IEPETeK B TOHKYIO KUIUKY. DTO TpyOKa M3 MBILIL U CJIU-
3MCTBIX TKaHEW MIJIMHOM TaK METPOB CeMb (y 4eloBeKa)'! M TOILIMHON B
QoMM (IBa C MOJIOBMHOM CaHTUMETPA).

YacTh TOHKOHM KWIIKM, KOTOPOM OHAa HAYMHAETCsS OT XKeJyaka, Ha3bl-
BAalOT OBEHAAUATUIIEPCTHON (IJIMHONM OHA B 12 MOJOXEHHBIX IOIepeK
MepCTOB — OKOJIO 25 CaHTHMMETPOB). B Hee HEeCyT U BIMBAIOT CBOM CO-
KM MOMXENTyOO4YHasl Xeje3a U XeNYHbIU Mmy3bipb. Jla U cama nBeHamla-
TUMNEPCTHAasT KUIUKa O0o0aB/sieT B XMMYC HEMaJlo pa3HbIX (hepMEHTOB:
KapOOKCHUIIENTHU A3y, aMUHOMNENTUAA3y, SHTEPOKMHA3y, MaJjibTady, caxa-
pa3y, JakTtasy... Bce OHM, KaKk U (epMEHTHl IOIXEIYIOUHOM >Xeae3bl
(TpuricuH, avnasa, aMuiasa, puOOHyKIeasa) U Xeauyb, OEHCTBYIOT TOJb-
KO B LIEJIOYHOM Cpene, U MO3TOMY JAaKMYC MOCHUHEET, €CIU KalHyTh Ha
HEro COKOM TOHKUX KHIIOK.

B ToHKMX KuIlIKax NUIleBapeHME, HayaToe ellle B CJIIOHE U KEJIyIKe,
3aKaH4YMBaeTCA. Bce (pepMeHTHI M Xenyb’ coobllla IMPEeBpalaloT OeaKH,
KMpBl M YTJEBOIBI pacTepToi 3y0aMy M KEJIyAKOM IUIIM B MENTUIHI,
aMUHOKMCJIOTHI, IJIIOKO3y, MaybTo3y, (pYKTO3y, INIMLEPUH, XUPHbIE KUC-
JIOTBl U [pYTUE BEUIECTBA, MOJEKYJbl KOTOPBIX HOCTATOYHO Majbl, YTOOBI
MPOUTU Yepe3 IMOphl KUIIEYHBIX BOPCMHOK B KPOBb U JUMQY.

D10 HazwiBaeTcAd BcachiBaHMeM. OHO HAaYMHAETCSI W 3aKaHYUBAETCS B

'V TpaBOSITHBIX XMBOTHBIX, ITHILA KOTOPBIX TPYAHEE NepeBapUBacTCs U
MeUleHHee BCAChIBAETCsl, TOHKHE KHUIIKW pa3 B IBadlaTb—TpPUALIATDH
IUTMHHEE TeNla, a Y IUIOTOSIHBIX XUIIHUKOB — BCET0 B TPU—IISATh pa3.
’B Xe/MYM THUIIEBAPUTENBHBIX (DEPMEHTOB HET, a TONBKO XKETYHHIE CO-
JIM, KOTOpble, Opo0si XWUp Ha KamejbKu, o0pasyloT 3aMyJbcuio. Dep-
MEHTY JIMIa3e KaleJbHbIA XUp Jierde pasjiaraTh Ha TIMLEPUH U KUP-
HbIe KUCJIOTHI.
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TOHKMX KMIIKaX (TOJBKO CIHUPT M HEKOTOpHIE SITbl NMPOHUKAIOT B KPOBb
€lle B XEIyIKe, a BOJa — B TOJICTBIX KUIIKAX).

Yepe3 BocEMb NPMMEPHO YacOB BCE, YTO MOXHO II€PEBAPUTh, YXe Iie-
peBapeHo’', YTO MOXHO BCOCaTh, TOHKUE KHIIKU BCOCAM, a HelepeBapu-
MBIE OCTaTKM XMMYcCa, ITOKMHYB MX, YCTPEMJIIIOTCS B TOJICTBIE KUIIKM. Tam
YK€ HUKAaKOro ITMILEBapeHUsI HET: TOJbKO BOJAa M3 XUMYCa BIMTHIBAETCS B
HaIIIE TeJIo.

Yepes mBamiarh 4acoB (WIM 4epe3 CYTKM) TOJICTbIE KMILIKH, OTIOPOXHSI-
sSICh, BBHIOPACHIBAIOT 9KCKPEMEHThI. B HMX OYeHb MHOTO OaKTepuii — IOYTH
[OJIOBUHA TOIO, OT 4YEro OCBOOOXIAETCS KUIIEYHWK KaK OT HEHYXHOTO
IUTaKa.

Y XUBOTHBIX M YeJIOBEKA I10 BCEMY IMIIEBAPUTELHOMY TPaKTy, OT €ro
Hayajga ¥ OO0 KOHIIA, OCOOEHHO B TOJICTBIX KHUIIKAaX, MWUIMAPIHBIMU KOJIO-
HUSIMHU TIOCEJIWINCh GakTepuu. MHOIMe M3 HUX HUKAKOIO Bpeda He IpH-
HOCSIT, 2 HEKOTOpBIE M BOBCE ITOJIE3HBI.

OHM OKa3bIBAaIOT HaM BaXHYIO YCIIYTy: OOOralaioT IIPOIJIOYCHHYIO ITH-
Iy 0eJIKOM M BUTaMUHaMH. 33 KaXIbIM 00EIOM MBI NepeBapuBacM BMECTE
C IHUIIeH OecUrCIeHHbIE JIETUOHBI «IOMOPOIIEHHBIX» KUILEYHBIX OaKTe-
pHii, KOTOpble Pa3MHOXAIOTCSI, OIHAKO, OBICTpee, YeM MBI YCIIeBaeM HX
Che/IaTh.

KakoBa 4YMCJIEHHOCTb 3TMX JISTMOHOB, HACEJISIONIMX HAIllM KUIIKH, C
TOYHOCThIO HeM3BeCTHO. Ho ImomcyuMTaHo, 4TO KOpOBa, HalpuMep, ChelaeT
exeIqHeBHO 34 rpaMMa GakTepuii, pa3sMHOXAIOIIMXCS B XEIyOKe, a 3TO
OKOJIO 3 MPOILIEHTOB €€ CYTOYHOIO OEJIKOBOIO palllOHAa.

'MiMeercs B Buoy rpachyk MULIEBAPEHUS 4YeloBeKa. Y IPYTUX IT03BO-
HOYHBIX, OCOOEHHO Y XOJIOTHOKPOBHBIX, MEXaHHMKa 3TOro nIejia cpaba-
THIBae€T He BCErma TaK pe3Bo. Y KamOallbl, HampuMep, MUIIeBapeHUe
sarsarusaercs Ha 40—60 yacos.
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Bakrepud — €ro nmoOMOIIHMKH

Bce nurarommecs AepeBOM KYKU-APOBOCEKU, U KYKU-CBEPJIWIBLINKH,
MOJIb, MOENAIOIIAs] IePCTh, U HACEKOMBIE, COCYIIME COKM pacTeHUi, U CO-
CylIYe Hallly KpOBb KOMapbl 0€3 MOMOIIM OakTepuil MPOCTO HE MOTJU Obl
CYLUECTBOBaTh Ha CBOEH OMHOOOpAa3HOW NMETE.

Jaxe B KpPOXOTHOM TeJIblie MUKPOCKOIIMYECKO aMeObI-TEeTOMUKCHI
KMBYT OakTepuy. AMeba MoemaeT MoIypassIOKMBIIMECS] OCTaTKM pacTeHMI,
«TJIOTaeT», €CJIUA TMPEIJIOXUTh €M, KyCOYKM BaTthl wiu Oymary. baktepum
celiyac Xe MX OKpYXaloT M BCEM <«OOIIECTBOM» IlepepabaThIBalOT BaTy U
OyMmary B TNPOIYKThI BIOJHE CheNOOHBIE. Bo BCAKOM ciydae, amMeObl Iocie
3TOTO HEIUIOXO MX YCBauBaloT.

Y JNIUYMHOK CBEPYKOB, MYyX, MOIIEK M Yy MHOTUX XYKOB (MalCKOTO,
HaBO3HOTO U XYKa-OJieHs) OaKTepuM HAMOJIHSIOT CJIEINble BBIPOCTHI
KHIIEYHMKA — CBOEro poaa «OpOOWJIbHBbIE YaHbI»: INMUILA B HUX JEUCTBU-
TEeJIbHO OpOOUT, CJIOBHO IMMBO B MUBOBapHe. bakTepuu pasiaraloT KJeT-
yaTKy — OCHOBHOE BEILIECTBO, U3 KOTOPOTO COCTOUT BCSKOE pacTeHME.
M TO, 4TO B «OpOOMJIBHOM YaHe» ITOCJIe 3TOTO OCTAETCsI, BCAChIBAET KU-
LLIEYHUK HACEKOMOTO.

Ho naxe GakrtepusiMm He 0e3 Tpyda ymaeTcsl pacClliENUTh KJIETYaTKy: Ipo-
LIECC 3TOT OYEHb IUIUTENIbHBIN. Yepe3 Bech KMINEYHMK JIMYUHKU MaiicKoro
KyKa MUIa OOBIYHO IMPOXOOUT 3a TPU-YEThIPE OHS, HO, MOMaaas B KOHUE
€ro B «OpONWJIBHBIE YaHEI», 3aep:KMUBaeTcs 3[eCh Ha nBa Mecsia. Toybko
3a 3TO BpeMsl OaKTEpUHU YCIIEBAIOT IIpeBpaTUTh KJIeT4aTrky B caxap. Ilo-Bu-
IUMOMY, M3-3a MEIJICHHOrO NWIIeBapeHUs1 JMYMHKA MaKCKOro XyKa TakK
nonro pacreT. [IpoxonsT romsl, IpeXiae YeM OHa COBEPIIMT CBOM MeTaMOop-
¢03 u B 0bpase Oyporo Xpymia TEIUIBIM MalCKUM BeuepoM BBIOEpETCS M3-
MoJ 3eMJIH.

Kak 6akTepun-KOPMUIUIILI MOMAAaloT B KMILIEYHUK XO35€B, YUEHBIE yC-
TAaHOBWIM, HaOJomasi 3a pa3BUTUEM 3€JIEHOU MyxXH, MpPEeHENpPUSATHEUIIEro
cymecTBa. Y Hee OOHapyXeHa liejasi cucreMa 3cTadeTHoN mepemayu 6ak-
TepUi OT MOKOJIEHUS K IOKOJICHUIO.

JIMUMHKY 3e7eHOM MyXH HOCSAT OaKTepuii B 11apOOOpa3HBIX OTBETBIIE-
HUSIX KuIIedyHuKa. Ho mepem TeM Kak NpeBpaTUThCS B KYKOJKY, JIMYUHKA
M3TOHSIET MX M3 OOXUTHIX KBapTHp. YacTh OakTepuil momamaer B CIEeLU-
AJTbHO ITIPUTOTOBJICHHOE I HUX HOBOE TIOMellleHue (B OCOOBIA «OTCEK»
CJIIOHHOM Xeje3bl) U 30eCh COXpaHseTCs [Jis TOTOMCTBA OYDylIEH MyXH.
DTO cBoOero poma ceMeHHOI (oHna. Mamuinek BbIOpachIBaeTCsl BOH.

BakTepuu, KOTOpBIM IOBE3JI0, OBICTPO Pa3MHOXAIOTCS B CIIOHHBIX OT-
cekax: XeJie3bl MyXM BBIPaOaTBHIBAIOT ISl MX TIPOIIMTAHUSI OCOOBI «OyNb-
OH». A Koria MoJiofas Myxa BbIOEpETCs U3 O0O0JIOUYEK KYKOJIKU, OaKTepuu
COBEpIIIAIOT €llle OMHO IepeceieHue: Mobmke K sdleKnIary, B Gakrepu-
aJbHBIE JEIOo Y ero ocHoBaHMs. Kaxknoe SIM4KO, OTJIOXKEHHOE MYyXOH, IpO-
XOOs1 MHUMO S3THX IEIO, 3apaxaeTrcsl OakTepusiMh, M IMO3TOMY JIMYMHKAM
MYyXH, XOTSl emST OHU IMIIY, Mepen KOTOpOi OecCHIbHBI MX COOCTBEHHBIE
MUILEBapUTENIbHBIE COKU, HE MPUXOOUTCS rOJI0NATh.

ExeromHo B KJIMHMKAaxX BCEro MHpa XUpPYprH, criacas 3abOJeBILIMX all-
MEHIULIMTOM, YIAISIOT OKOJIO ABYXCOT TBICSY YEJIOBEYECKUX AaIllEHIUKCOB.
Hama moaBepXeHHOCTb 3TOMY 3a00JIEBAHMIO JOKA3bIBAET, YTO YEJIOBEK
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MPOU30LLEN OT NMPEIKOB, KOTOpble MOeNajd MHOTO BCSIKOM 3eieHM. Benb
anmneHIuKChl — 4YepBeOoOpa3Hble OTPOCTKM CJIENMBIX BBIPOCTOB KMIIEYHUKA
(TaM, TOe TOHKas KUILKA IePeXOOUT B TOJICTYIO), — KOTOpEIE BOCHAJISIOT-
cs, KOrJa B HUX IIOIamaeT 4YTO-HUOyIb TpyIHOIEepeBapuMOeE, IOZOOHBI
«OpOOMIbHBIM YaHaM» 3€JIEHONM MYXM M MaiCcKOro Xyka. B HUX moceJs-
1I0TCSl GaKkTepuu, pasjaraioliue kiaetd4atky. [1o3ToMy Bce pacTUTENbHOSI-
Hbl€ XKMBOTHBIE HanejieHbl OOJbIIMMM amnmneHAuKcaMu. Y Jlofei OHU
COXpaHWINUCh KakK OecIioysie3HOe aTaBUCTUYECKOE HacJeICTBO, U UX 06e3
Bpela MOXHO BbIp€3aTh.

Ho ecnu ynanuth anmeHOUKCHI, CKaXeM, y neryxa (y NTHUIl UX OBa, a He
OIUH, KaK y Hac), OH yMpeT OT ToJIofa, CKOJbKO OBl HU Chelal 3epeH U
srof. JIumb nuia MsCHasl, KOTOPYIO OH caM, 0e3 GakTepuii, mepeBapuBa-
€T, MOXET CIIaCTU €ro OT rOJIONHOW CMEpTH.

BeretapuaHckasi nueTa MPOTHMBOIIOKA3aHa IETyXaM IIOCJe anIeHmu-
LIMTHOM omnepaluy. Y XUITHUKOB — SICTpEOOB U OPJIOB — «OpOMMJIbHBIE
YaHbl» MaJleHbKHE: OHM Bedb MSICOM IIUTAIOTCSI. A y TETepeBOB, psSOUYU-
KOB, IJlyxapeil, KOTOpble emsT 3UMOM TOJbKO IpeBECHBIE ITOYKU, COCHO-
BYIO XBOIO U KJIIOKBY, — TaKue€ Xe IUIMHHBbIE, KAK M BECh OCTAJIbHONM KU-
HIEYHUK.

HBanuate neT Hasan O6uonor Iapaep coenan JMOOOMBITHOE OTKDPBITHE.
W no Hero ele >XXMBOTHOBOIbBI 3aMeyayld CTPAaHHbIE IMOBaAKU y HEKOTO-
PBIX XKMBOTHBIX: CTpEMJIEHHWE MOeNaTh CBOH IIOMET. DTO CUYMUTAJIOCh
BPOXJIEHHBIM NOpOKOM. Ho, okaspiBaeTcs, HeJ0 TYT He B OYPHBIX IIpU-
BbIYKax, a B ¢usuonoruu. Korna I'apaep oTyuyui OT CKBEpHOH INpPUBHIY-
KA TONOMBITHBIX MBIIIEH M MOPCKHUX CBHHOK, OHU BCE€ YMeEpJIHU 4Yepes
nBe-TpU Henenu. OH YCTaHOBWI, YTO B ITIOMETE 3THX XMBOTHBIX CONEPXAT-
Cd BUTAMUHU3UPOBAHHBIE «IMWIIOJKW» — LIEKOTpodbl. VX mpuroTaBInBaioT
0akTepuy B CIENbIX KMWINKAaX KPOJMKOB, 3allleB, MOPCKMX CBHHOK, MbI-
e, 6eloKk ¥ MHOTMX OPYTMX IPHI3YHOB. be3 11ekoTpodoB, 60oraThix, Kpo-
M€ BUTAaMHUHOB, €llle KaKUMHU-TO PENKUMU BEIIECTBAMH, XHBOTHBIE HE MO-
I'YT XUTb (KPOJIWKW, MpaBia, He YMUPAIOT, HO pacTyT IU1oxo). Llekorpodnr
00pa3yloTcs Wb B CIAEMON KMIIKE, a U3 Hee IIONanaloT Cpa3y B TOJICThIE
KUWIIIKM, U OPraHM3M XMBOTHOIO He YCIeBaeT MX YCBOUTb. JIWilb Korma
LEeKOTpOdBI CheNeHbI, COAepPXKAIINECS B HUX HEOOXOMMMBIE IJIsSi XKU3HU Be-
LIECTBA IMOCTYTAOT B KPOBb U TKAHM XKMBOTHOTO.

ITmmeBaperune Ne 2 u No 3

IIpu Bcex mpoileccax, 0 KOTOPBIX TOJBKO YTO IJIa pedb, MUIIA «Bapy-
Jlack» BHE KJIETOK, BHYTpU XeJlylKa M KMIIOK. ITo3ToMy M HasBaiu Takoe
MUIIEBAPEHUE <«ITOJIOCTHBIM BHEKJIETOUHBIM», WM II€PBBIM, IMIIEBapEHU-
eMm. Emie HemaBHO myMainu, 4TO IIEPBOE €CTh M IIOC/IeOHEee NUIlleBapeHueE,
KpPOME HEero, APYroro Her.

JBectu ner Hazanm HaTypatucThl PeoMiop u CrHautaHLAHU ITOJOXWIN
KyCOYEeK Msica B NpPOOMPKY M 3aJIMIM €ro XeIymodHbIM COKOM. Msica He
CTaJIO: OHO pacTBOPWJIOCh. Tak, TOBOPST, OBUIO OTKPBHITO ITMILEBAapEHUE.
IloBTOpSIS MX OMBITHI, OMOJIOTM €llle B KOHIIE IPOIIOrO BeKa 3aMEeTWIH,
YTO B NpOOMpKax, OJHAKO, MUIIA TepeBapHUBaeTCs B HECKOJBKO IECATKOB
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pa3 MemjieHHee, YeM B XXMBOM XEIyAKe M KUIIEYHUKE. XOTs COKU U ep-
MEHTBI OBUTA M TaM M TYT OJHU U TE XKe.

JyMmanu cHayaia, 9TO TYT BUHOM HECOBEpIIEHCTBO TEXHUKM ITPOOHpPOY-
Horo muieBapenus. Ho B Hallly OHM TeXHHWKA IIarHysja Tak HaJleko BIIe-
pel, YTO 3KCIIEPMMEHTATOPHI MOTYT «BapUTh» MHINY B JIaOOpaTOpUSX B Ta-
KMX € ITOYTH YCJIOBMSIX, KaK 3TO JeNlaeT mpupoma. TyT U HeoOXOomUMEIe
¢depMeHTH, U NepeMelIBaHue, U TeMIlepaTypa — CJIOBOM, BCE, YTO HYX-
Ho. Ho, yBBI, pe3yJbTaThl He T€.

Torma BcmoMHMWIM TIpo ameOy, MpO JIEMKOLMTHI M MPO TO, YTO MHOTHE
KJIeTKM caMM YMEIOT IepeBapuBaTh pa3Hble BEIIECTB M JaXe pa3HBbIX Cy-
IIECTB, KOTOPHIX B COCTOSIHMM <«IIPOTJIOTUTH». DTO HA3BaIM (paroliMTo30M,
a «OXOTy» KJIETKH 3a HYXXHBIMM elf BellleCTBAMU — ITHMHOLIMTO30M.

1 o HeM yXe roBOpWI: B KJIEeTKe oOpa3yeTcsl yIIyOJieHHuEe, OHO 3aMbIKa-
eTCsl B Iy3BbIpeK, WIM BaKyolb. Bakyoslb OTpBIBa€TCSI M YXOOUT BHYTDH
KJIETKM BMECTE C 3aXBAauyeHHOM B IUIEH XXUAKOCThIO M PACTBOPEHHBIMU B
Heil BemiecTBaMu. M TaM 3a HMX NPMHMMAIOTCS KJIETOUHBIE OpraHesUIbl —
JIN30COMBI M PacTBODSIIOT UX.

DaronuTo3HyI0 ¥ IMMHOIMTO3HYIO Tpane3bl KIETOK Ha3BaJli BHYTPUKIIE-
TOYHBIM, IWIM BTOPBLIM, MuIlleBapeHueM. IIOHATHO, YTO, BKJTIOYUMBIIWCH B
obllee JieI0, KIETKMA KUINEYHWKA, MUHOIUTUPYS, 3HAYUTEIBHO YCKOPSIOT
MUIeBapeHye. A B MPOOMpPKaxX HET XMBBIX KIIETOK, IIO3TOMY OHO TaM HIET
MeJIeHHee.

OmgHako M IIMHOIIUTO3 BCEX TEMHBIX MECT MUIlleBapeHus, BceX HEIo-
HSATHBIX €ro TailH He o0bsAcHseT. M BOT omHaxmel (u3Moyior AnekcaHIp
MuxaitioBud YrojieB OTKpbUI TpEThe MUIIEBAapeHHe: MPUCTEHOYHOEe, WU
KOHTAKTHOE.

CoBepl1aeTcsl OHO Ha MOBEPXHOCTH KJIETOK, BBICTIJIAIONIMX BHYTPEHHUE
CTEHKW TOHKMX KMIIOK. OHM CIUIOIIb MOPOCIY 30eCh MeIbYaillliiMu BOp-
cuHkaMyu — ux 200 MWIIMOHOB Ha KaXIOM KBagpaTHOM CaHTHUMETpE
xuniku! 1 B 3THX BOPCHMHOYHBIX DKYHIJIIX OCEJAIOT BCEBO3MOXHEBIE (ep-
MEHTHI: IMOJIy4aeTCcs CBOET0 poia ITOPHMCTHIM KaTaau3aTop, BpoAe TeX, C KO-
TOPHIMU PaboOTaIOT XMMMKM, M ITO3TOMY ITMIIEBapeHHe B IPUCTEHOYHOM
30HE IPOTEKAET B OYEHb SHEPrUYHOM TemIle. bakTepusM Xe BXOH B 30HY
BOPCHHOK 3aKpPBIT: OHM HE MOIYT Tylda IIPOJIE3Th, IOTOMY YTO 3HAUYUTEIIBHO
KpyITHEe IMPOMEXYTKOB MEXITY BOPCMHKaMM. 3HAUMUT, TPEThe IUIICBADECHME
HUIET B YCIOBMSIX BeChMa CTEPIUIBHBIX. A IepBO€ HE CTEpPWIbHOE. OaKTepUU
JIeSITENHHO €My ITOMOTaIOT.

YeTBepToe muueBapeHue — KOJLUIEKTHBHOE

TepMUTHT — caMble YOUBUTENbHBIE CO3MaHUS B 3TOM YIUBUTEJIBHOM
Mupe. Tak yTBepXKTAIOT HEKOTOPHIE HCCIIeNOBaTeN. JKUBYT TEPMUTHI IO
WIM Haj 3eMJIEf, HO B COOPYXEHHBIX U3 3eMJIM TEPMHUTHUKAX U Tajepesix,
HE BBIHOCAT CBETA, a MX HEXHBIE Teja JIMIIEHB KpacoK, OJIEMHBI, Kak
npuspaxky. Jrooy, He CBeOyIHe B 300JIOTHMM, Ha3bIBAIOT TEPMUTOB OENBIMU
MypaBbsiMi. Ho 3T0 He MypaBbM, U COBCEM OCOOEHHBIE HACEKOMBIE, XOTS
Y XUBYT OHH, IIONOOHO MypaBbsM, GOJIBIIMMU CEMBSIMHM, KOTOpPbIE OpraHU-
30BaHHOCTBIO CBOEM M COBEPUIEHHBIM pasfefieHueM Tpyda MEXIy WieHaMHu
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OOIIMHBI HAIIOMMHAIOT XOPOIIO YCTPOEHHbIe rocymapctba. IIpaBuiibHee HX
ObUTO OBl Ha3BaTh OEJIBIMM TapakKaHaMM, TaK KaK Cpemy HaceKOMBIX Hanbo-
Jiee OJIN3KME PONCTBEHHUKU TEPMHUTOB — TapaKaHbI.

TepMutel — OMY TPOINMMYECKMX CTpaH. B HEHACBITHBIX XeJyaKax OesbIx
MypaBbeB MCUE3al0T TOHHBI CTPOUTENLHOIO AepeBa. TEepMUTHI €dsT IpeBe-
CHHY, IPOOYKT CTOJIb XK€ MAaJIOIIMTATENIbHbIN, Kak oyMara. (Emar, Bripouewm,
u oymary!) Kak uMm ymaercst Bce 3TO IepeBapUTh?

YueHble, KOTOpbIE 3aHSUIMNCh MCCIENOBAHWEM IMINEBAPEHUS TEPMUTOB,
CHeNaIu Topa3uTeabHble OTKpHITHSA. OKa3ajoch, YTO B XXMBOTE Y HHMX B
0COOBbIX KapMaHax M OTBETBJICHUSIX KHIIEUHHMKA OOOCHOBAJICS LIETBIA MM-
POK MUKPOOPraHU3MOB: TYT U MH(QY30pUU, U XKTYTUKOHOCIEI, U OaKTEpPUU.
bonee 200 pa3muyHBIX BHUOOB IIPOCTEMIIMX >XMBOTHBIX M pacTeHMii. Bce
BMECTE BECAT OHM MHOIIA IOJIOBUHY TepMmuTa! MHUKpOOpPraHu3Mbl U Iiepe-
BapuBaloT KieT4yarKy. IIpeBpaialor ee B caxapa, KOTOpbIE yCBauUBaeT 3aTeM
opraHu3M HacekoMoro. Hekoroprele ydyeHble CUMTAIOT, YTO KJIETYATKy pa3-
JIaraloT TOJbKO OakTepuu, a MHPY30pUM M KIYTMKOHOCIIBI JIUIib He3BaHbIE
TrOCTU B KMIIIEYHUKE TEPMMUTA.

Ecin HakOpMUTh TEPMHUTA MNEHUIMJUIMHOM, OOMTATEIU €ro KHIIeU-
HUKa YMpYT, a IOTOM IOTMOHET U TEPMHUT, HO He OT INEeHUIWUIMHA, a
OT roJioaa.

IlepeBapuBass ¢ NMOMOIUBI0O MUKPOCOXHUTENEH KJIETYaTKYy, TEPMUT
HachIIlaeTCs JUIIb yrieBomamMu. A 6eok? OH eMy HeOoOXOOUM, KakK U
BCSIKOMY XWBOMY CyLIeCTBY. KakuMu NyTSIMU ITOJy4YaeT €ro TEPMUT?

Pa3HbpiMu. Bo-mepBhIX, KUIIEYHUK TEPMMUTA YACTUUYHO IEepeBapUBAET
CBOMX KOpMMWJblIEB — OakTepuii U uHOY30puii, pabounit mepcoHan
«OpomuibHOro 4aHa». Kpome TOro, cpead MHOTOYMCIEHHBIX IOCE-
JICHIIEB KUINEYHUKA TEpMUTA OOHApYXEHBI U 4Uymo-06aKTepHUH, CIIOCO0-
Hble IIpUTOTaBIMBATh ITUINY M3 BO3AyXa: IOIJoIasg Ta3000pa3HbBIN
a30T, OHU MpeBpaIllalOT €ro B OeJKOBble coemuHEeHUs. TpeTuil McTod-
HUK TMMILEBOrO NpOTeMHa — KoOXa, IIepCTh, IIOMET IITHIl M 3BEpei,
TPYNbl HAaCEKOMBIX W MEPTBbI€ TEPMUTHI, KOTOPHIX XaIHO IOEIalOT
TEPMUTHI XUBbIE.

Ho 3toro mano. Benp obmmHa TepMHUTOB BenmKa. YTOOBI HAKOPMHUTH
BCEX, U B IEPBYIO OYepeldb JUYMHOK, MOJIOOLIX OpaTheB U CECTEp U CaMKy
C CaMLIOM — POJOHAYaJIbHUKOB CEMbH, TEPMUTEI Pa3BOOST I'PUOEL.

B3pocibie TepMuTHl, paboyuMe U CONOaThl, TPUOOB HE €OST, OXHAKO
MPOAYKTHl TpUOHOro MEHIO, IOJyIlepeBapeHHbIe OPYTMMHU TEePMUTAMMU,
CHabXaloT UX OpraHuM3M OefKoBOM muiueli. Benb Bce oOUTATENM TEPMUT-
HUKa: M JUYMHKM, UM pabouyue, M COJNOAThI, U caMell C CaMKOH —
MpPENCTaBISAIOT, IO CYTU OeJia, OOWH... OOIIUI KHMINEYHUK, pa3feeHHbIN
JIMIIb B TPOCTPAHCTBE Ha OTHAEJbHBIE OTPE3KM, 3aK/IIOUEHHBIE B Teje
Kaxpgoro tepmurta. JIro0o#, maxxe HMUYTOXHO MAJIbIi, KyCOYeK ITMIINU He
MEepeBapyuBaeTCsl MOJHOCThIO B KUINEYHWKE OJHOIO KAaKOTO-HUOYIb Tep-
muta. Het! B BuUIe OTpBIKKM, BBIIOTAa Ha OpIONIKE M OPYTMX BbIIEJIEHUHA
nuiua IepemnaeTcs, CJIOBHO 3cTadera (HeOBbIBaloe IeJio!), OT OJHOIO Tep-
MUTa K IpYrOMY M 3aKaHYMBAET BCE CTAIUM IepeBapUBaHUs HE paHbIle
YyeM IOOBIBa€T B XHBOTE€ Yy MHOIMX TepMUTOB. [lo3TOMy B TepMUTHUKE
OOHUM 00eIOM HACHIIIAIOTCS IONEpEeMEeHHO Bce. 3lecCh Aaxe He Jyapoaei
MOXET HAaKOPMMUTh «CEMbIO XJIeOaMU» TBICSYM aTIyIIUX PTOB.
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ITpooykThl, mOCTaBsieMble TpUOaMU, XOTSI €OAT WX TOJBKO JIMYMHKU U
Lapulia ¢ LIapeM, JOCTAlOTCSI B KOHEYHOM CYeTe BCEM TEPMUTAM.

BoT moyeMy HM TepMUTBI, HA ITJ€JIbl, HI MypaBbH, Yy KOTOPBIX TOXE
OIVH «OOIIUM» KUIIEYHUK, COBEPIIEHHO He INEepPeHOCAT OIUHOYECTBA.
HM3zonupoBaHHbBIE OT COOpaTheB B OMMHOYHOM 3aKJIIOYEHMHM OHU YMHUPAIOT
yepe3 HECKOJIbKO 4YacoB, B JIyYILIEM CIIydae 4epe3 HECKOJbKO OTHEM, maxe
€CJIU UX XOPOIIIO KOPMUTb U TIOUTb.

[Be 1myesibl B OMHOUW OaHKE XXUBYT YK€ NOJjbllle, YeM KaXnasi B OTUHO-
yecTBe. Tpu elle Josblie.

Ho mumb Korma uMx OpUOJM3UTENIBHO COpPOK Ha Kaxnblx 200 xy6u-
YEeCKMX CaHTHUMETpax XWIIUIOIIAAM, XWBYT OHM IIOYTH TaK Xe IOJrOo,
Kak B yabe. TOJIBKO TOrma KyCOYKM <«OOIIEero» KUIIeYHHKa, «pa3dpo-
CaHHBbIe» I10 TeJaM pPa3HbIX ITYeJ, COEAMHEHHBbIE BOEIMHO IUIIEH, Iie-
pelaHHO! M30 pTa B POT, MOTYT HOPMaJbHO (YHKIIMOHHPOBATH.

IlosToMy M OmMMHOYHAS ITYeJIa XXWUBET JIOJr0, €CJIM MOXET, TaK CKAa3aTh,
MMOOKJIIOYUTh CBOIl KMIIEYHWK K KOJUIEKTUBHOMY ITMIIEBAPEHMIO, COBEp-
1IaeMoOMy YJIbeM coobiia. [JokasaTh 3TO 3KCIEPHUMEHTAJBHO HETPYIHO:
IIOCTATOYHO OTHEJIUTh €€ TOHKOM CEeTOYKOl OT APYTMX I4Yesl TaK, YTOOBI
OHa MoOrJjla IIPOCOBBIBATh CBOM COCYIIMI XOOOTOK Ha TEPPUTOPHUIO COO-
patbeB. Ceifyac Xe TaM, Ha OOINEil TeppPUTOPHUM, HAMIETCS MHOIO Ke-
JIAIOHIMX IOKOPMMUTH MEIOBOI OTPBIKKON OOIMHOKYIO y3HuIly. 3o pra
B DPOT OHHM MepenaloT €l KakKue-TO HYXHBIe IS XW3HU BellecTBa —
MPOAYKTHl OOOOIIECTBIEHHOIO IUIlleBapeHUs. M myena-y3HUIA HE YM-
peT.

IImneBape}me NIATOC — HAPYZKHOE

IlpencraBbTe cebe yesioBeKa, y KOTOporo 6e33yOniii poT He OoJibliie
HO3[IpHU, a BMECTO TNAJIbLIEB BA3AIbHBIE CITUIIBI (MO OMHOM Ha KaXmoW py-
Ke). Y 3ToT «yenoBek» Ho/DKeH 6e3 HoXa ChecTh OMIlITeKC.

3amaya coBepllleHHO Hepaspeuinmas. OmHAKO Maykh KaXXOOOTHEBHO U
YK€ TPUCTa MWUIMOHOB JIET C YECTHIO BBIXOAST U3 MOAOOHOIO MOJIOXEHMUS.

Y maykoB HeTr 3yOOB WIM MHOIO OpraHa, KOTOPBIM MOXHO OBbUIO Obl
>KeBaTb WIM IepeTUpaTh NMUILY. B TO XXe BpeMsi poT UX O4YeHb Mal — IOY-
TH MUKPOCKOITMYECKasl 1Iejib (IaXe Yy CaMbIX KDYIHBIX MMayKOB — IMTUILIE-
eIoB OHAa He OOJIBIIIE KBampaTHOro MwuiMMerpa). Kak Xe emar mayku?
BecbMa OpUIMHaJIBHO: IlepeBapHBalOT JOOBIMY He B cebe, a BHe cebs, a
IIOTOM BBHICACBHIBAIOT €€ MUKPOPTOM.

MHorue mayku Iiepel Tpare3oi YIIakKOBBIBAlOT XEPTBY B CBOEro pona
KOKOH: OIUIETAalOT €€ IMayTMHOM, 3aTeM IO Karule MyCKaloT MUILEBAPUTENb-
HbIE COKM U3 KMIIIEYHBIX U POTOBBIX XeJie3 B 3Ty IIETKOBUCTYIO MUCKY.
CokM pa3XIDKaloT U IEpeBapUBalOT TKAaHU KEPTBBI, KOTOPBIE IMAyK COCET
[JIOTKOU-TPpYOOUYKOM, CJIOBHO KOKTEWIb Yepe3 COJIOMUHKY.

Ilayku, KoTOphble MMEIOT [IeJ0 C XyKaMHu, IIepeBapUBalOT UX B
COOCTBEHHBIX TMAHIMPSX, KaK B KacTprosix. I1o yacTsam, Karuig 3a Karuiew.
BOH3MB B XXyKa X€JIMLIEPHI, CEPIIOBUIHBIE KPIOUbSI-YEIOCTH, IMayK TYT XKe
MX Da3XMMaeT U B paHKy IyCKaeT M30 pTa, Kak U3 IIMpHUIA, OOJBIIYIO
KaIUTio MUILEeBapUTENbHBIX (bepMEeHTOB. Uepe3 HEKOTOpoe BpeMS OH 3Ty
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KaIull0 C PAaCTBOPUBLIMMMKCS B HeMl MSITKMMM TKAHSIMU KyKa BTSTMBAeT
CHOBa B POT M TYT X€ BIIPHICKMBAET IO XYYUHYIO OPOHIO HOBYIO HO3Y
PaCTBOPSIOIIMX MBIIIIBI BewecTB. ITomoxmaB, KOraa OHM HAuHYT NEeCTBO-
BaTh, CHOBa IVIOTOYHBLIM HACOCOM 3aTAruBaeT uMX B cebsa. M Tak moka oT
KYKa HE OCTAaHETCS OIWH JIMIIb ITyCTOTEJbIi MaHLUPb.

MHorue mayku, ¥ Hall TapaHTyJl B TOM 4Yucie, o0jerdyaior paboty
BIIPBICHYTEIM B XEPTBY (bepMEHTaM TeM, YTO MHYT €€ U AaBSAT Xeaulepa-
Mu. [lepeMenMBaioT, TaK CKas3aTh, CBOM OYJIbOH.

CKOPIMOHBl — OJIM3KME PONUYM I1ayKOB, M HE YIWUBUTEIBHO IMO3TO-
My, 4TO NPUOIU3UTENLHO TaK Xe€, KaK IMaykKy, OHU TepeBapuBalOT JOOBI-
4y, HO HE B ILIEJIKOBBIX MUCKAX U HE B XMTUHOBBIX MaHLMPSX, a... y Ce-
651 Bo pry. OH y HUX BeCbMa BMECTUTENIbHBINA, M CKOPITMOHBI, HE BHU-
Masg TpaBdWjaM IPWIMYMSA, I[UIOTHO HaOGUBAlOT ero KycKamu,
BBHIDBAHHBIMM M3 CBOMX XepTB. Ho He XYIOT, a XIyT, ITOoKa OHU PacTBO-
pATCS B MULIEBAPUTEILHBIX COKaX, OOMJIBHO HATEKalOUIUX B POT, U TOTO-
BBIIl pacTBOp NEPEKAYMBAIOT [JIOTKOM-HACOCOM U30 pTa B KUIIEYHHK.

HapyxHoe mnuiueBapeHue He Takas YX, OKa3bIBaeTCsl, PEIKOCTb.
B Mupe 6ecClIO3BOHOYHBIX MHOIME IpUOEraloT K ero IMOMOILM, KOTaa
HE MOIYT Jaxe II0 YacTIM IPONIOTUTh 4Yepecyyp OOJbIIYIO AOOBIUY,
COM3MEPUMYIO JIMIIbL C HEMIOMEPHBIMU allleTUTaMH, HO He BEJUYUHOM
MaJIEeHbKUX XMIITHUKOB.

CrpallHble Ha BUJ JUYMHKHU XYKOB-TUIaBYHIIOB, KOTOPbIX HEMaJIO B Ha-
KX TpyJax, HamagarT JaXe Ha ToJOBaCTMKOB M MEJIKUX Kapaceif, BIMBa-
SIChb B HUX OCTPBIMU M KPMBBIMM, KaK SITaraHbl, YENIOCTIMHU. ['0JIOBaCTUKH
U DBHIOKM IUIABAIOT, TackKas BCIOAY 3a COOOM BILIEMMBIIErOCS XWILHHKA,
KOTOPHIN MeIJIEHHO, HO HEIpephIBHO IIepeBapyBacT UX Ha XOMy.

Y IMYMHKM IUIaBYHUA OaXxe W pTa-To, IO CYTH Oena, HeT. BepHee,
OH €CThb, HO INPOYHO 3alepT Ha 3aMOK COMKHYBIIMMMCSI Ta3 B a3
«rybamMu». JIMUMHKa He B CHJIaX pacKpHITh ero. TKaHU XEpTBBI COCET
OHa YeJIOCTAMU: MX IPOHM3BIBAIOT TOHKME KaHalblbl. Hapyxy mo
HUM TEKYT IMIEeBapUTEIbHbiE COKU. BHYTpPh, B JUUYMHKY, 4Yepe3 3TU
K€ KaHaJIbIbl MOCTYMAET yXe MepeBapeHHBIN MPOIYKT.

IIpuMepHO TakK Xe€ pacIpaBjiseTcsl C MypaBbsSMH, YIaBIIMMU B €€
JIOBYYIO SIMY, M JIMUMHKA MYpPaBbUHOTO JIbBa, U JUYMHKHU MSICHBIX MYyX
(HO He ¢ MypaBbsIMHM, a C MSICOM, Ha KOTODOM BBIBENYTCS M3 SIMII,
OTJIOXXEHHBIX MaMKOM-Myxoif). HeKoTophble XUIIHBIE XYKH TOXeE Iepe-
BapMBalOT OOOBIYY Ha JIOHE, TaK cKa3aTh, Ipuponbl. M1 MHOrme Hu3-
1€ YepBU: HEMEPTUHBI U TJIaHAPUU.

W paxe OIHOKJIETOYHbIE MHGDY30PUU CYKTOPUU. Y HUX HET PECHU-
YeK, CIOBHO B MEX OJEBAIOLIMX OOBIYHBIX UHGY30pUi, HO 3aTO MHOIO
cocymux mymnanel. JKryTMKOHOCeL, WJIM pecHUTYaTass WHpy3opus,
MPUKOCHYBIINUCH K TAKOMY IIYMajblly, TOTYaC Xe CJIOBHO NMPWIUIMAET K
HeMmy. CaMma CYKTOpUSI — KpOIlKa, IIPOCTHIM TIJa30M HEBUAUMAS.
Cocymuit X060TOK ee U Toro MeHblle. Kakasi xXe B HEM IbIpOYKa, YTO
MOXHO COCaTh 4Yepe3 Hee I'YCTYIO IMPOTOILIa3My OPYrod XXUBOH KJIETOY-
Kd, MOWMaHHOU Ha xo6otok! [IpenBapuTenbHO, KOHEYHO, pa3baBUB U
pPaCTBOpPHUB €€ BIPBICHYTHIMU Yepe3 Ty XKe IbIPOYKY COKaMHU.
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Kak xeJyIkom pbiOy JIOBSIT

Y Mopckoil 3Be3Obl IATh Jy4el, MATh a3, ISITh UIyTajiell, STk Iede-
Hel, mAThb kabp, IITh OoybHIMX HepBoB. Ho, yBbI, OMUH pOT M OOMH Xe-
JIyIOK. A TOJIOBBI HET COBCEM.

Bce XuBOTHBIE, Y KOTO €CTh HOTM, O€raloT Ha pbldarax (€Ciu B3TISIHYTh
Ha MX KOHEYHOCTH C TOYKHM 3pEHMsI MEXaHWKM), a MOpCKas 3Be3la C MecTa
Ha MECTO IleperojizaeT Ha... ruapaBiudeckoM xomy! Hu y Koro B Mupe HeT
HWYEro MomoO0HOro, a y UIJIOKOXWX — MOPCKMX 3B€3M, MOPCKHX €Xel U
rOJIOTYpUL — €CTb.

KpoxoTHble, TOHKME, ITyCTOTENIblE U 3JaCTUYHBIE, CIOBHO PE3UHOBEIE,
HOXKW MOpPCKOM 3BE3Ibl CUOST Ha JlydyaX C HIDKHel cTopoHbl. Korma onHa
TIOJI3ET, HOXKM HabyxaloT. OpraHbl-HacOCHl IOJ AAaBJI€HMEM HAarHeTaioT B
HUX Bomy. Boma pacTsaruBaeT HOXKW, OHM TSHYTCs BII€pel, MPHUCACHIBAIOT-
cs K KaMHsAM. Torma Boma mnepekayuBaeTcsl B APYTHME HOXKM, U Te IOJI3YT
Janplie. A MPUCOCABIIMECS HOXKHU CXXMUMAIOTCS M MOATATMBAIOT MOPCKYIO
3BE30Y BIIEpEN.

KoHeyHo, Ha TUApPaBIWYECKUMX HOrax MOPCKMM 3BE€3JaM HE YrHaTbCs
Jaxe 3a yepemaxoil. 3aTO aMOpPTHU3aliMs OBUXEHUS Y HUX MOJdHas!
JecsTh METPOB B YaC — CpemHsisi CKOpOCTb MOPCKHUX 3Be3n. Ho moObiua,
3a KOTOpOM OHU OXOTSATCS, Ioj3aeT emie MemieHHee. ODHM 3Be3mbl M
eIsT, OIpyThue — pakyleK. MeJKux IJ0TaloT LEeJNKOM, a OONbLINX Kpemr-
Ko obHuMawoT JdydyaMu. OOHSB, TSHYT CTBOPKM B pDa3Hble CTOPOHHI.
PakoBMHa IUIOTHO 3aKphiTa, MOPCKOM 3Be3le HE OTIEpeTh ee cpaay.
Ho oHa He CIemUT — TSHET U TSAHET, U OECATb MUHYT, U OBaIlaTh, U
Oonpnie. MycKynbl pakylIKM, KOTOPBIE CXHMAalOT CTBOPKH, YCTalOT, U
MepJIaMyTPOBBIA JTOMMIIKO packpbiBaeTcsi. M1 TyT Mopckas 3Be3ma, Kak
BITOJIHE ITOCJIEIOBATEIbHBI OpMIMHAJ, COBEpLIAET €IIe HEYTO B BHICLIEH
CTEIIeHHM HEOOBIKHOBEHHOE: OHA BAPYr BBIBOPAYMBAET HAU3HAHKY CBOM
XeJIyIOK, BBICOBBEIBA€T €ro 4Yepe3 poT M 3amuxuBaeT B pakoBuHy! Tam
XEeJyIoOK — He B 3Be3le, a BHYTPU PAKOBUHBI — U NEPEBAPUBAET MOJI-
mocka. OT yCcTpuIIbl, HAKPBITONM XKEJIyIKOM, KakK calieTKON, yXe 4yepes
YeThIpe Yaca OCTaeTCsl TONLKO IycTas paKOBHHA.

Mopckue 3Be3nbl KaK-TO YMYAPSIIOTCS HaOpachlBaTb CBOM XENyIOK,
CJIOBHO CETh, JaXe Ha XWBBIX phIO. Ppi0a ruiaBaeT M BCIOLY TackaeT 3a
Cc000i1 MOPCKYIO 3Be3My. A Ta CUIUT Y Hee Ha CIIMHE, XEIyIKOM Ipucoca-
JJach M He CIIellla IlepeBapUBaeT ellle XUBYIO peiOy. IlouctunHe dyneca,
KOTOpBIE TBOPHUT IIpHUpONA, YyIHEe Uynec CKa3O0yHbIx!

B 310 monro He BepwiM, OyMajii, MOPCKUE 3BE3[bl €OAT TOJILKO MEPT-
BBIX pBIO: Te Xe IOorHath MM XuBylo peiOy! Ho moktop Tlamxep us
AMEpHKAHCKOro My3es €CTEeCTBEHHON HCTOpUM cOoOpal [10Ka3aTesbCTBa,
KOTOpBIE YOEIWIN CKENTUKOB. Ternepb HUKTO YK€ B 3TOM HE COMHEBAeTCs.
Mopckast 3Be3na XBaTaeT CIydaliHO HAaTKHYBLIYIOCS Ha Hee DBIOy 3a IUIaB-
Huku. Yem xsataer? IllumiraMy Ha TOHKMX HOXKax — MNEOULIWUIIPUSIMU,
KOTOpBIE pacTyT Ha ee cruHe. IloToM JIyd ¢ peIOOM, IMOMaBIIEi B €ro Kar-
KaHYMKM, M3rubaeTcss M NMOTHOCUT IOOBMY KO pTy. Torma BBICKAKHMBaeT
JKeTyooK U HaKpBIBAET €€.
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Mopckue 3Be3nbl Tuxue, 0e33yOble, eaBa IUIaBalOT. A KaKue XUIIHUKM!
B Mope OOJIbIION OT HUX BpeH: BCE JIbBBI U TUIPbl Ha 3eMJie HE CheOsT
CTOJILKO MsICa, CKOJIBKO IOeHaloT ero Mopckue 3Be3nbl. M ycrpull ensdT, u
>XKEMUYYXXHHUII, YU pbIO, U KpaboB.

He T0/HKO PTOM MO2KHO €CTb

Hamr «Buts3b» I1aBaji 1o BceM OKeaHaM M BCIOOy, Tie IUIaBajl, OTKPhI-
BaJl HEBEJIOMBIX PHIO, OCBMUHOIOB, MOJUIIOCKOB, 4YepBeil.

3oonoru ¢ «Burs3s» HOOBUIM Ha THE MOpS UM ellle HEeYyTO B BBICIHIEH
CTENEHH HEOOBIYHOE — (DAHTACTMYECKMX IOroHO(MOp', KOTOPBIX NpUpOaa
3a0bUTa HANENUTh CaMbIMM HEOOXOOMMBIMU UISI TMOINEPXKAHUS XXU3HU Op-
raHaMu: pTOM U KUIIEYHUKOM!

Kak oHu muratorcsa?

HeBo3MoXHBIM 00pa3zoM — irynaibliamMu. Hlymanbiia ¥ nuimy JoBST, U
MepeBapuBaloT ee, U BCaChIBAIOT.

Ewe B 1914 romy moiimanu y GeperoB MHmoHe3uM IMEpBYIO IOroHOGO-
py. Bropyio no6suin B OXOTCKOM Mope MHOro rnosgHee. Ho yueHble H0Jro
HE MOIJIM HAlTU 3TMM CTpaHHBIM CO3[AHUSM TMOIXOISIILEro MecTa B Hayd-
HOU KJjlaccu(UKallMU XMBOTHOTO 11apCTBa.

Jlviibs Korma McciemoBareNM Ha «BuTsise» coOpaiu OOLIMpHBIE KOJUIEK-
LIMU MMOroHo(Op M MpuBe3TM WX B JIEHWHIrpan, B 300JIOTMYECKUI MHCTU-
TYT, U 30eCh UX u3yuyusl Apremuii BacwibeBuu MBaHOB, 3TO TeMHOe HENO
MPOSICHWIOCD.

HMBaHOB mokaszajl, YTO MOTOHO(MOpPHl HUKOMY HE POACTBEHHUKHU, HE
MpUHAIUIEXaT HU K OMTHOMY 300JIOTMYECKOMY TUITy. CIELMaJbHO U TOJIBKO
IUT1 HUX TPUIUIOCH YYPEAUTh HOBBIM OCOOBIM TUII. TaKk OpUIMHAJIBLHO OHM
YCTPOEHBI.

BHelnine noroHodopsl moxoxwu, npaeaa, Ha yepseil. Ho Tonbko BHeMI-
He. OHM JUIMHHBIE, 1 HET Y HUX HMKaKWX KOHEYHOCTEM, JIUIIL rycras 60-
pona IIymajell criepeiy — TaM, [Ae IojlaraeTcsl ObITh I'OJIOBE.

[ToroHoopsl HUKOIA HE BBUIE3AIOT M3 CBOMX HOMMUKOB — «CaXxapHbIX»
TpyOOK. BeuiecTBo, M3 KOTOPOrO TPYOKM CHelaHbl, HAIIOMUHAET POT WIMU
XUTUH. BMOXUMUKY YCTaHOBWIM, YTO XUTUH — 3TO IOJMcCaxapui, OpraHu-
YECKUI MPOAYKT, OJU3KMI K KJIETYaTKE U Kpaxmaly.

Tpyoku moroHohop 3agHMMM KOHLIAMM TIOTPYKEHBI B WI, a TEepeaHue
TOpyar IpssMo BBepX. M3 TpyOKM, Kak 4yO M3-IOA Mamaxu, OYHHO BBIOTCS
IIMHHBIE 1nynaibiia. Ilynanen MHorna ABeCTHM, a MHOTAA M JIBECTU MSITh-
necar. Uem OGosbllle, TeM Jydille — B HMX BCsI cuja, Kak y YepHomopa B
o6opone. bes nrynanel; nmoroHodopa OBICTPO € rojIomy YMpET.

Hlynanelia 1ioTHO CMBIKAIOTCS, MHOTJA JaXe CpacTaloTCsl B OIMH BEH-
YUK, [TyOOKYyIO yallly, B KOTOpOW «BapMUTCS» Muila. BHyTpu yaiiu, Ha nry-
najbliaX, TycTasi MOpOCiab KPOXOTHBIX PECHUYEK KOJIBILIETCS CBEPXY BHU3 U
TOHUT BOLY B OTBEPCTHE YalllH.

T oroHoc — no-rpedeckn «Gopoga». [IoroHo dopa—
3HAYUT «ObopomoHoceu». MMeeTcsi B BUOY, KOHEYHO, HE HaCTOsIIas
06opona, a JIMHHbBIE LIyTNablia.
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BrekaeT oHa CBepxy, a BBITEKA€T BHM3Y — MEXIY OCHOBaHUSIMU CJIO-
KEHHBIX BEHYMKOM IIyNajiell, a pa3Has MOpCKas MeJioyb, mapsias B BO-
Jie, Tomnanas B JXKYHIIM BOPCHHOK, IMOKPBIBAIOIIMX IIyTajblia, 3aCTPEBaeT
B Hux. C Ipyroro KoHIia, U3 Teja MoroHo¢opsl, B Yailly BCE BpeMs ITOCTY-
MaeT XWIKOCTb 0COOOro poma — IMINEBApUTEbHBIE COKM, U OT(MUIbTPO-
BaHHasi OOOBIYa 3IeCh Xe, Ha cuTe, IepeBapuBaeTcs. KpoBb, BcocaB ee,
pacTeKkaeTcsl MO0 KPOBEHOCHBIM COCYIaM M pasHOCUT M3 ULIyTNaJiell MO BCEM
TKaHSIM CBOM MUTATEJIbHBIA IPY3.

KpoBb y moroHodop, Kak U y Hac, KpacHas. EcTb y HuUX cepaue U
MMPOCTEUILMA MO3I, HO HET HUKAKUX OPraHOB YYBCTB.

KuBoTHbIE, KaK BUOUTE, OYeHb 3aHATHbIE. Eciv cyouTh mo Ux po-
JIOCJIOBHO#, TO IMOTOHOGOpP CJeIyeT MOMECTUTh CPEeAu BBICIHMX BETBEH
9BOJIIOIMOHHOIO «JIpeBa XW3HW». Ho MHCTMHKTaAMM M MoBagkamu (Ia U
BUIOM CBOMM!) OHM O4YEeHb ITIOXOXM Ha XMBYIUMX B TpyOKax 4yepBew.
BeccniopHo, mpenku moroHoGoOp 3HAIU JIyYIMEe BPEMEHA: XXU3Hb Yy HUX
ObUTa CJIOXHEEe M WHTepecHeW M TejociioXeHue He Takoe mpoctoe. Ho
IIOTOM OHM H30JIMPOBATMCH OT MMpPa B XWTUHOBBIX (yTnsipax. 3aTBOPHU-
yeckasl XU3Hb J0Bejla 60pOodaThiX OTIIEJIbHUKOB OO TOrO, YTO OHM Aerpa-
JVPOBAIM, B SBOJIIOLMOHHBIX MEPUIIETUSIX PACTEPSUIM BCE OpPraHbl YYBCTB,
POT, XeJyIOK M KHUIIEeYHUK. [loTepsiiu ¥ BKyC K ITyTEUIECTBUSM, AaXe He-
JaJjeKuM, — ITOrOHOGOpHI IOJ3aIOT Bedb TOJIBKO BHYTPU CBOMX TPYOOK-
dyrmsapoB. TpyOkn ¥ Boma, MX OOMBIBaroiasi, — BECh OOUTAEMBIA MUD
MOpPCKHX O0opomayei.

IToroHoOpEl HEBEJWKHU POCTOM: 4 CaHTMMETpa — JJIMHA CaMbIX Ma-
JIEHBKUX U3 HUX, 36 CAHTMMETPOB — caMbIX OONBIINX. TpyOKHM B HECKOJb-
KO pa3 KpyITHee CBOMX OOHUTaTesiei, TaK YTO OHM XMBYT He B TecHOoTe. Ho
B TemHoTe! Ha mrybunHax ot 2 mo 10 Thicsy merpoB. JIUIb HEMHOTHE IIO-
MafgaloTcsl Ha MEJIKOBOIbE y OEperos.

IToronogopbel — KocMomoauThl. Paccenunuch OHM MO BCEMY MODPCKOMY
CBETYy, 4, BUIHO, COBCEM HEMaJI0 MX Ha OHe OoKeaHa. Apremuii Bacunbesuu
HMBaHOB roBOpPUT: MECTaMMU MX TaK MHOIO, YTO «TPaibl IPUHOCAT 31€Ch
MacCy HacCeJeHHBIX M IYCThIX TPYOOK IOroHo¢op, 3a0MBaOMIMX MEIIOK
Tpajla ¥ JaXe BUCSILMX Ha paMe U TPOCEe».

IToyeMy Xe Tak HOJr0 He IONANaJUCh OHM B PYKW MccienoBarteneit?
W moiiMaTh MX HETpYOHO: ITOroHOMOpH Bedb TyHa-CloJa HE IMO0JI3aloT,
CHUIAT BCIO XM3Hb Ha Mecre. Jla MOTOMy, 4TO JIOAY TOJBKO Hayalu IO-
HACTOSIILIEMY IIPOHMKATh B DIyOMHBI OKeaHOB M Mopei. Tam oxunawoor
Hac ellle¢ OYeHb MHTEPECHbIE OTKPBHITHSI.

He T0IbKO 3y0aMH KYIOT

IMa”roNuHbl YOEeIUTEILHO 3TO HEMOHCTPUPYIOT. 2KUBYT OHU B AdpuKe,
yuenenu eme B Muouu u koe-roe B MHaoHe3un. 30BYyT MaHTOJMHOB TakK-
Xe slllepaMHd: BCe TeJIO MX OHEeTO POTroBOM 4enryityaTod OpoHeil. Yerryu
KpYITHBIE, JIOXATCS KaK Ha eJIOBOM IMIiKe, ofHa Ha apyryo. Ho maHro-
JIMHBI He HACTOSIIME SIIEephbl, HE IMPECMBIKAIOIIMECH, a MJIEKOIUTAIOIINE.
KpoBb y HUX Terutasi, ¥ JETEHBIIIE OHU KOPMAT MOJIOKOM.
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XoTh U B IaHIMpe, HO JIOBKO KapaOKaeTcs MaHTOJIMH Ha OepeBbs. M B
OyTUia 3ajie3aeT, M IOoH KOPHSIMM PpOETCS: MIUET MYpaBb€B U TEPMUTOB.
Hatiner, ceffyac Xe IJIMHHEBIA SI3BIK C YOOBOJBLCTBHEM BHICOBBIBAET U KJIa-
JIeT B MypaBeHHUK. MypaBbU SI3bIK OOJIEIISIT, M TAHTOJMH MX Ha S3BIKE,
KakK Ha JIMIKOI OyMmare, yBjeKaeT Ha BEpHYIO TMOENb B CBOIO MACTh.

XKeBarp Hekorma — Bce MypaBbu pasberyrcs! [Ja u HedeM XeBaTb ITaH-
TOJIMHY: BO PTy y Hero Her 3y0oB. OHU y Hero B... xXxemynke. OH CJIOBHO
MPOMIOTWI UX: B XEIydKe sIepa, B CAMOM KOHLIE €ro, MHOTMMM pSIAAMU
cUIAT poroBble 3yObl. CUJIbHBIE MBIIIILI IEPETUPAIOT UMU MPOIJIOYEHHBIX
MYpaBb€B, MPUTOTOBJISAIOT M3 HUX Mmope. IlaHronuH, moobenaB, MOXET
OBITh, YK€ CIIUT JAaBHO, CBEpHYBIINCH B HOpE, a XEJNyOOK €ro paboTaeT:
KYeT, KycaeT, JaBUT HaCEKOMBIX, KOTOPBIMM sIIep Imoobenas.

Y nTun ToXe, KaK M3BECTHO, HeT 3yO0oB. Her nmaxe M B Xeaymke: OH
MEpETUpaeT NTUYMM KOPM BCE BHYTPEHHEH NOBEPXHOCTBIO, KOTOpas
ciioBHO oporosesa'. Ho 310 He por, a KOaIMH — 0co00e OeIKOBOE, OBICT-
PO TBEPACIOIIEE BEIIECTBO, KOTOPHIM 3XEJIE3bl XeayaKa OOWIBHO BBICTMJIA-
IOT U3HYTPHU €ro, TaK CKa3aThb XYIOIIUA CEKTOp.

IITnuunii Xxenynoxk paboTaeT OCOOEHHO XOpOILO, €CIU CHaOOUTh €ro
3yOHBIMM <«IIpOT€3aMM», MONOOpaHHBIMM Ha IOPOTe, MOIPOCTY TOBOPS —
KaMHAMU. Bce OTUIIBI, a 3epHOSIHBIE B OCOOEHHOCTH, IJIOTAlOT KaMelll-
KU. Y HEKOTOpPBIX TPETh XKelyakKa HaOuTa MMU, IO THICIYM KaMHei!

Kpoxkomuna 6e3 3y0oB, Kaxercs, emle HUKTO He Bunmen. Ho u 3tu Bech-
Ma 3y0acThle TBapd Ha MaHep MTUl] [JOTAlOT KaMHM, YTOOBI OOJErdyuThb
TPy CBOETO XYIOIIEro Xejmyaka (OH Yy HUX TOXe ecTh). Brmpouem, KaMHU
HY>XHBbI KpOKOOWIYy M KakK OajUlacT: HEIAaBHO AHIJIMHMCKHME 300JI0TM YOemu-
Juch B 3ToM. Kpokomun 6e3 KaMHEl B Xeaynke, KOora IUIbIBET, C TPYIOM
COXpaHsIeT PaBHOBECHE M MIOJDKEH SHEPrUyHO paboTaTrh Jaramu, YToObl HE
TIEpEBEPHYTLCSI BBEPX OPIOXOM.

CeMmb JieT 0€3 mmum

T'oBopsit, B HopMaHauy Ha IPUIOPOXHBIX CTOJI0AX MOXHO IMPOYMTAThb
Takue o0bsiBIeHUs: «IlacuTe cBoux Jiomianeil Ha MoeM 1ojie. lleHa: 3a xo-
POTKOXBOCTYIO JIOIIAOh OECSATh CAHTMMOB B O€Hb, a 3a JIOWIANb C UIMHHBIM
XBOCTOM — OBaLiaTh».

DTa cTpaHHas HalieHKa 3a IMHHBIA XBOCT OOBSCHSETCS IPOCTO. KO-
POTKOXBOCTasl JIOLIAAh, KOIJa €€ JOHMMAIOT CJCITHM M MYXM, YacTO OTpHI-
BaeTCs OT €Ibl, YTOObI TOJIOBOM OTOTHATh MX, TaK KaK KOPOTKMI XBOCT —
Iioxast Myxo0Ooiika. Jlolagp Xe ¢ IJIMHHBIM XBOCTOM 3TOTO HE AEaeT U
IIO3TOMY ChedaeT Ha IacTOMIle, KaK 34eCh CUMTAIOT, BOBOE OOJIbIIE TPABhI.

Taxkasi, Ka3anoch OBI, ITyCTSIKOBasl IMpPUYMHA — JJIMHA BOJIOCA B XBOC-
Te, a XeJIyAOK OT 3TOT0 MOXET OBITh ITO-pasHOMY HaOUT. MEBICIMMO JIU

'BepHee, He Bceif, a TONBKO BHYTPEHHEH CTEHKOIl MYCKYIBHOTO, WIH
>KEBaTeJIbHOTO, OTAEa XeJylKa, KOTOPhIii OCOOEHHO Da3BUT Yy 3€pHO-
SITHBIX TITUL. BepxHssi, Oympkaiinas K NMUIIEBOLY YacThb XKeJyaKa CBO-
MMM MYCKyJaMM THILY HE XYeT.
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YYECTb BCE IpYIMe OOCTOSITENbCTBA, KOTOpPbHIE BIMSIIOT Ha AIlETUTHI KH-
BOTHBIX? MIXx MHOTO, pa3HBIX MPUYUH, U BCE IPEIYyCMOTPETH HENb3s, Ia-
>K€ KOTZa peyb UIET O CPaBHEHUM IBYX OOMHAKOBEIX CO3MaHMIL.

A yx ecnu OyneM CpaBHUBATh pasHBIX 3Bepeid, ITHUI], PbIO, raJoB WIN
HAacCeKOMBIX, TO MOJYYMM CaMble HECXOAHBbIE pe3yjbTaThl. OOHU MPOXKOP-
JIMBbI, Kak l'apranTioa, a Apyrue psaoM C HUMHU BBITJSIOST KOIIESIMU
OecCMEpTHBIMU.

Ckazounsrii 3noneit, Komeit beccMeptHrlit, y Mapbsu MapeBHBI B IUIe-
Hy JecATh JIeT He e, He mwi. Y He momep.

Pexopn ero HUKTO M3 XKUBOTHBIX, KaXETCS, ellle He ITOOWI, HO GJIM3KO
K HEMy HEKOTOpbIE YEMITMOHBI TOJIOaHMSI MPUOU3WINCH. XOJOTHOKPOB-
Hble XWBOTHBIE 3[eCh INIaBHBIE PEKOPIACMEHH: Yy HUX OOMEH BELECTB HE
TaKkOW 3HEPIUYHBIM, KaK Yy TEIUIOKPOBHBIX, a IIO3TOMY B Te€Jie MOJUIIOCKOB,
HAaCeKOMBIX, TafloB M pbI0 KaXIyl0 MUHYTY CropaeT MEHbIIE IUIIU, YeEM Y
nTull 4 3Bepeit. OTToro ee u TpedyeTcss MEHBIIIE.

B AmcrepmaMckoM 300MapKe XWia Kak-TO aHaKOHIa, KOTopas BAPYT,
0e3 BCAKOM BHUAVMMON Ha TO NMPUYMHBI (TaK PELIWIM PabOTHHKU 300I1ap-
Ka), 0OBsIBUIa TOJNOMOBKY: IlepecTajla eCTh KPhIC, KPOJIMKOB M BCAKUX JPY-
IMX 3BEpIOIIEK, KOTOPBIX € Ipemaraiv. 3a ABa Iromga TaK HUYEro U He
NpomIOTUIa. A TOTOM BAPYL, U TOXe 0e3 IpUYMHBI, Habpocwiachk Ha
KpBIC, KOTOphIE Y€ TMPHUBBIKIM CUMTATh €€ XMBBIM OpEBHOM, M ITPOXIIA
ellle MHOTO JIET ITOCJIE 3TOrO.

B I'amMOyprckoM 300I1apKe TOXe OBLI CBOI Komleii — muToH. OH He el
25 mecsues! ITun Toiapko uucTylo Bomy. Ho Tak Imocje rojiomoBKHM OCJia-
6ey1, 4yTO, KOrda K HEMY BHOBb BEPHYJICSI AIllIETUT, HE CMOT IIPOIJIOTUTH
roay0st ¥ IOTaBWIICS.

Yepenaxu, KpOKOIWIEI U OCBMHUHOTY TOXE MECSIaMHd MOTYT HHUYEro He
€CTb.

Knonel Hepenko mocTsTcss mo moaromga U Oosbiie. KoHewyHo, He IO
cBoelt Boje. A MX 630M, KJIONMUHBIE JUYMHKU (ITOCEJISISICh B AOMAax, OHM
MPUYMHAIOT JIOOSIM HE MEHBIlle HEINpUATHOCTeH, YeM KJIOMBI B3pPOCJIBIE),
IpU HEOOXOMUMOCTH, KOIIa M3 JOMY BCE XKIUIBIIBI Ye3XalOoT, COOIIomaloT
CTPOTYIO IMETy TOm U Jaxe Iojropa!

AKTUHUY Ha KJIOIIOB HE ITOXOXH, HO TOXE MOTYT IIOJOJIY TOJIO-
JaTh: Tola MO ABa, mo Tpu. B akBapuyMax 3To Bumenu He pas. OT Ta-
KOM XM3HU aKTMHUM «XYHeIW» OYEHb CUJIBHO: B MECSATh pa3 TEePSIU B
Bece. Ho cTomwno MM BHOBB IPEMJIOXKUTh IMUILY, KAK OHU XKaaTHO HadM-
Hajli ee IJIoTaTh. Yepe3 HECKOJBKO IHEH, IJsaass Ha OBICTPO IIOHOJI-
HEBIIMHA MOPCKOH aHEMOH, TPYOHO OBLIO MOBEPUTH, YTO aKTUHHUS TakK
JIOJITO TIOCTUJIACH.

Korma y akTuHUi1 pa3birpaercst anmeTuT, OHU IJIOTaloT Bce 6e3 pas-
6opa, maxe HeCchbeOOOHBbIE M ONAacHBIE I HUX NpeaMeThl. OgHa aKTH-
HUSI C TOJIOOYXW IIPOIJIOTWJIa KaK-TO OOJIBIIYI0 pakKOBHUHY. PakoBuHa
BCTaJla B €€ XEJyIKe IOIepeK M Ieperopoiua €ro Ha IB€ IOJOBHH-
KM, BEPXHIOI0O M HUXHIOK. B HMXHIOIO NIUIa U30 pTa He Iomajana.
Hymanu, aktuHus ympeT. Ho OHa Hamuia BBIXOA: Y NHOAOLIBBEI, Y TOTO
CaMOro MecTa, Ha KOTOPOM 3TOT MODPCKOM «IIBETOYEK» CHUIMT Ha KaM-
He, OTKpBUI CBOI1 0€33yOblii 36B HOBBIM pOT — MpOCTasl ObIpKa B OOKY
akTuHUM. Ho BOKpYyr Hee BCKOpe BBIPOCHIM IIyNajiablla, U aKTUHUS CTa-
Jla CUaCTJIMBOM OOJiamaTeJIbHUIIEM OBYX PTOB M ABYX XEIYIKOB.



140 3AHUMATEJNBHAS BUOJOTUSA

EnBa 1M KTO U3 0O0XOpP MOXET CpaBHMTbCS C KilemlaMu. OHM COCyT
KPOBb CaMbIX Pa3HBIX XMBOTHBIX, M TAK MHOTIO €€ COCYT, YTO pa3myBalOTCsI
HETIOMEPHO.

Cobayumii xiell 1ocjie OOMJIBHOIM Tpare3bl BeCUT B 223 pasa OoIblile,
YyeM HAaTOlIAK. YIMBUTEIBHO JIM, YTO IIOCE Takoro ¢peHOMEHAIBHOro 00-
JKOPCTBa KJIELIX ITOCTATCSI rogaMu. YTOOBI IPOBEPUTh, CKOJBKO OHU MOTYT
HE €CTb, YUEHbIE OTPE3aIM Y KJIELIEH BCE POTOBbIE IIPUOATKM, G€3 KOTOPBIX
cocaThb KPOBb HEBO3MOXHO. OIEepyMpoBaHHbIE KJIEIIY XA B JIAOOpaTOpUU
rON, XWX ABa rofa, TPW, YETBIPE... YK€ MPO HUMX ITOYTH 3a0bLIN. YCTaiu
KOaTh, KOIJa OHM OT rojoja ymMpyT. Ho oHUM He yMupaliu U 0OATh, U
1LIeCTb, U ceMb JieT!

Tak mogu 3aCTaBWIM MaJIeHBKMX POOMYEil IMAayKOB IOCTaABUTh MUPOBOM
peKOpA: JOoJbliie rojogaTh HUKTO He Mor. Kpome Kairesi, KOHE4HO, HO TO
cKaszka. A 3TO Hay4yHBIN (hakT.

S3bIKACTBIE OXOTHHKM

Kaxnplii mo-cBoeMy yXUTpsIETCSI JOOBIYY JIOBUTh. KTO 3y0amu, KTO KOT-
TAMU... A XaMeJIEOH SI3bIKOM.

Y Hero, roBopsiT, caMblii 3aMeyaTe/IbHBIN SI3BIK Ha cBeTe. Kcciemosa-
HHYE MBIII] U HEPBOB SI3bIKa XaMeJIeOHa TOKA3aJlo, YTO 3TO BIIOJHE CIIpa-
BemInBO. IlonpoOyiiTe CHIBHO CXXKaTh INMalbliaMy apOy3HOE 3ePHBIIIKO, OHO
MyJiel BBUIETUT M3 BalllMX PyK. IIpUMepHO Tak e BBICTPEIMBAET SI3bIK Xa-
MeJIeOHa, HO HE YJIeTaeT COBCEM: IUIMHHEIE 3JIaCTUYHBIE MBIIIIBI YIECPXU-
BalOT €ro0 ¥ CTPEMUTEJIbHO BTATMBAIOT OOpPaTHO B POT.

XaMmeieoH IIMHON oKoyio 20 CAaHTUMETPOB MOXET JOCTaThb SI3BIKOM MY-
Xy, cupsuryto B 30 caHTMMeTpax OT ero Hoca.

Ecnu Myxa o4yeHb majlieKO, TO XaMeJIEOH MeIJIEHHO ITOAI0JI3aeT K He.
Bsiio mogHMMaeT OH ONHY HOrY, IEpelBUraeT ee BIIepel U BHOBb KpeIl-
KO LETUISAeTCsS IaibllaMM 3a BETKY, 3aTeM TaK Ke BSUIO ITepeIBUTaeT BTO-
pyI0 HOTY, TpeTbio, yeTBepTylo. Illar 3a miaroM JeHWBO IpUOIMKAETCS
xaMeleoH K mo0bide. OMHMM IJ1a30M OH HE OTPBIBasCh CMOTPUT Ha Hee.
A BTOpOI ero rja3 BpalllaeTcsi BO BCE CTOPOHEI M CJIEIWUT, YTOOBI CaMOTO
XaMejleOHa Bparu He 3acTajiyd BpacIUIOX. Y 3TOH YIWBUTEIbHOM SILEpH-
LBl IJIa3a MOTYT CMOTpPETb B pasHble CTOPOHBI. IlomoOpaBIINCh K Myxe
Ha BEpHOE pPACCTOSIHUE, XaMeJIEOH CTpesisgeT S3bIKOM M BCerga IIoIamaeT
B 1ieJb. Yepe3 4eTBEpPTb CEKYHIbl MPWIMIIIASA K SI3bIKY MOObUa yXe y
HEro B XeJyIKe.

A ckazan «MnpuUauIIasi», HOTOMY YTO MO CaMOr0 HEJAaBHEIro BpeMe-
HU 300JIOTU AyMajiy, OyATO XaMeJeOH JOBUT HOOBIYY, IPUKJICHUBAasl €€
K s13biKy. Ho B 1960 romy Momomoit yuyenbiit u3 I'epmanckoit Jlemokpa-
tuyeckoil Pecriyonuku I'epxapn Bymux omy6aukoBan o4eHb MHTEPECHYIO
paboTy, WUIIOCTPUMPOBAHHYIO BeJMKOJEeNHBIMU (oTorpadpusimu. Ha ¢o-
Torpadusix BUIHO, YTO Ha SI3bIKE XaMejJeOHa B MOMEHT, KOIda OH MOJI-
HUEHOCHO NMPUOJMXKAETCsS K 1IeJiM, 00pa3yeTcss MaJleHbKasl IIPHCOCKA.

Kax TonbKO SI3bIK KOCHETCSI KePTBBI, BHYTPEHHSISI ITOJIOCTh IPHCOCKHU
MTHOBEHHO pacliupsieTcsi (COKpailleHMeM MBI s13biKa). OOpasyroniuii-
Ccsl BaKyyM 3acachlBaeT HAaCEKOMOIrOo B IIPUMCOCKY. MeJKHe MYLIKH U
KOMaphbl HEpeIKO IEeJIMKOM MCYe3al0T B 3TO IMHEBMATHYECKOM JIOBYIIIKE.
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Ho asto He Bce. EcTb ellle Koe-4TO MHTEpPECHOE: KOrAa SI3bIK XaMeJIeOHa
MpUcachiBaeTCsl K KPYITHOMY HAaCEKOMOMY, HallpuMep K KY3HEUUKY WU
CTpeko3e, TO COOKY OT IIPMCOCKM BBITSTMBA€TCS KpPOXOTHBIA XO0OTOK U
00XBaTHIBAET XEPTBY.

Bce XxaObl U JATYIIKH, KOTOAa OXOTSTCSI, TOXE CTPEJSIOT S3BIKOM.
VY Xabpl 93bIK BBUIETA€T M, CXBAaTHMB KOMapa, BO3BpaIllae€TCs, 3aTpadyuBast
Ha JIOpOTy «Tylda U oGpaTHO» !/ 15 cekyHnpl. KpynHas xaba MOXeT mopa-
3UTh HeJb SI3BIKOM-CaMOCTPEJIOM Ha paccTosHuU 10 caHTUMETPOB OT
CBOEU MOpIHI.

Ho HUKTO B MHpe, BOOPYXAach JIMIIIb SI3bIKOM, HE OXOTUTCSI TaK OTBaX-
HO M JIOBKO M Ha Takyl0 OIaCHyIO AW4Yb, KaK Tponudeckas Jiryllka —
ISITUNAJBIA CBUCTYH.

«CraHgapTHble 061002 B MEHIO CBHUCTYHa, — roBopuT KeHHeT BUHTOH B
kHure “JDKyHIIM WendyT”', — MBIIIM, MITULB], Alepyuibl. JIAryiuka JoBUT
JIaXe JIETYYUMX MBIIIEH, a CIy4aeTCs, I[JIOTAeT U... 3MEM.

Y Hac B 1abopaTopuy OfHa Takasl JITYIIKa MPOXWIa CeMb JIET B KJET-
Ke. OmHaXIbl OHA Chejla 3ME IMHOK OKOJIO IOJIYTOpa METPOB. DTOT
“MapacoH IJI0TaHMUsS” OHA COBepIMJIA 3a JBa HEIMOJHBIX mOHsA. Portorpa-
¢uun, ero WUIIOCTpUpYIOIIWE, ObLIM ONyOIMKOBaHBI B aMEPUKAHCKOM
reorpapuyeckKoM XypHaje, M Hallla JIAryInKa, npo3BaHHas “Ong CMoku”,
MpoC/aBUach Ha BECh MUD».

«Crapuna CMOKM», paccKasbiBa€T BMHTOH, U O 3TOr0 BCEMMPHO 3Ha-

'KeHHeT BUHTOH — M3BECTHBII aMEPUKAaHCKMIi 300JI0T,
OoJIbllle OBANLIATH JIET TOCBATII U3YUEHMIO TpONMYeckux jiecoB HOx-
HoMi Amepuku. HayyHoe Ha3BaHHE IISITUINIAJIOTO CBUCTYHA, KOTOPOTO
OH TakK MHTepecHO omucal, — Leptodactylus pentadactylus.
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MEHUTOTO TOJBUra IJ0Tal 3Meil, HO HUKTO HE QyMaJl, YTO OH PUCKHET Ha-
[MacTh Ha TaKylo OOJIBIIYIO 3MEIO.

Korma 3mero myctuwniu B KieTKy K CMOKH, TOT, Ka3ajloch, HE OOpaTWI
Ha Hee HUKAaKOTO BHUMaHHUA. 3Mesl TOXE WIHODMpOBala JIATYIIKY, IT0J3a-
Ja, ucciemys momMeieHue. Houb mpolinia 6e3 NMpUKITIOYeHUH, U, BO3MOX-
HO, XJIAMTHOKPOBHBIE Y3HHUKHA MMPHO YXWIMCh OBI, €Cii O OIUIOUIHOCTb,
JIOTyllleHHas1 3Meeli, He moryowna ee. Ha cnenymoluee yTpo, NBITasiCh
B300paThCsl Ha CTEHKY KJIETKM, OHa IOTepsUla paBHOBecue U ymaia. Tyt
Xe cynbba ee Obula perieHa. CMOKM, MUDHO OpeMaBUIMH B YIJIy, TMTaH-
TCKMM CKaykKOM METHYJICSI K 3Me€e, U, «He YCIIeJU Mbl OINOMHUTBLCS, —
roBopuT BUHTOH, — Kak MepBble OBAaNlIaTh CAHTMMETPOB Tejda 3MeU ObI-
JIM yXe B IJIOTKE Y Jarymku». OHa 3aXJIeCTHyJa T'OJIOBY 3MEH SI3bIKOM U
MOJIHMEHOCHO, TaK, 4TO Ta He yCIleJa JaXe pTa PacKphITh, BTSIHY/IA €€ B
macth. «Ka3amoch, ¥ OXOTHUK U OWUYb 3apaHee OTPENeTUPOBAIM CBOU pO-
JIU, M JIATYIIKA, BCE 3HAasl Harepel, BOBpeMsI pa3suHyJa I1acTh, YTOOBI 3Mesl
OYKBaJIbHO CBaJIMJIach €l B pOT».

3Mes1 GelIeHoO 3aKOJIOTHJIA XBOCTOM, KMIasi IOBMCIIYIO Y HEe Ha TojioBe
JIATYIIKY U3 yriia B yroj. OHa MBITJIaCh OOBUTH €€ M BBICBOOOIMTH IOJIO-
By. Ho JyiAryiika rutoTHO TMprokMManach K MOJy, Mellasl 3Mee TMOICYHYThCS
oA Hee W 3axBaTUTh B KoOibLO. OHA TaK CWIBHO CXajia YEIIOCTH, 4TO
mesi 3MeM CIUTIONIWIACh B 3€JIeHYIO JIeHTy. JISryllKa eine W IepemTHUMU
JlamaMy Kpernko 00XBaTwia 3MEMHYIO 1l€l0, YTOOBl He JaTh €l 0CBOOOIUTH
rOJIOBY: Torma Obl OHa Ipomaa!

3Mee ymanoch BCe-TaK¥l OOBUTb OTBaXXHOro CMOKHM, M OH «CTajl IPOSIB-
JISITh TIpM3HaKK O6ecroKoicTBa». 3Mess OCBOOOAMWIA yKe 4acTh IIeU, U Ka3za-
Jock, CMOKM ceiyac mpeKpaTtuT 0opb0y. OmHaKo, yMeso JOeHCTBYS Iepen-
HUMU JlallaMHd, OH yCrMeJl HEMHOTO DacTSHYTh B CTOPOHEI CTHCHYBIIUE €O
KoJibLIa. B3moxHyn mormy0Xe M phIBKOM MOTPY3WI B POT Cpasy WU3PSIHBIA
KYCOK 3MEMHOro Tena. 3aTeM, coOpaB BCE CWIHI, JIATYIIKA, KaK TMPEBUK-
TSDKEJIOBEC, «MOQHSUIA U OTOpOCWIA TeJIo Bpara, Kak HU B 4eM He OBIBaJIO
MPOJIOJIKasl TOTJIOIATL Er0».

3Mes 3ampIxanach: Belb IOJIOBA €€ JaBHO ObLIa B XKENYOKE Y JISATYIIKH.
3Mest ciabena, oHa ellle M3BMBaIaCh, HO IEPEUTH B HOBYIO KOHTPATaKy
yxke He Moria. CMOKHM BeIMIpan 6oii!

«MBl XOOWIN BOKDYT KJIeTKU, (oTorpachupoBalM JISTYIIKY W BO30YX-
JEHHO CIIOPWJIM O TOM, KOIZA e OHa MOWMET CBOIO OIIMOKY U BBIILTIOHET
aMmer0. [Ipouwio aBa 4yaca, a MmoOeAWTENHHUIIA U HE COOMpaiach paccra-
BaTbCsl C NMOOBbrYeid. BpeMsi oT BpeMeHM OHa TMOTHMUMAJia TOJIOBY, M B €€
Ij1a3aXx HaM 9yJWiICsS TOPXKECTBYIOIIMI OJiecK.

3aTeMm JiATyIKa cAejiaja Tapy IJIOTATeJbHBIX IBIDKEHUN, U elle JBa
JIOiMa 3MEMHOTO TeJia MCUE3M B €€ IJIOTKE».

CMOKM He criella, C IMOXBaJIbHBIM TepIIEeHUEM, MO Mepe TOro Kak
3Mesl pacTBOpSIIach B HEM M MECTO B XEJIyIKe OCBOOOXIalIoCh, 3arja-
TBIBAJI HOBBIE CAHTUMETPHI CBOEU NOOBIYM, TMOKAa 3Mesl, MepeBapeHHas
MO YacTsM, He Mc4Ye3jia Y Hero B yTpobe. «Bcs mpouenypa 3aHsiia co-
poK nBa yaca. K KOHIy ee XBOCT 3MEM YyXX€ Haydajl MOpPTUTbCS, HO JIsI-
TyLIKa cOXpaja M ero ¢ TaKMM amnmneTUTOM, KakK OyaTo 3TO OBbUIO pel-
KO€ JIJaKOMCTBO».
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CTpesIKu o KoMapam

Mertonpl, KOTOPHIMU XHUBOTHBIE HOOBIBAIOT CBOM XJ1€6 HACYIIHBIM, Ype3-
BbIUAifHO pa3HOOOpa3HBl M YacTO OYEHb XUTPOyMHbI. O BceX, KOHEYHO,
HEBO3MOXHO paccKa3aTb, HO HEKOTOpbIE TaK OPUTMHAIbHBI, TaK HE ITOXO-
KM Ha TO, K YeMy MBI [PUBBIKJIM, YTO XU YMOJYaThb O HUX HEJb34.

ITayku maBHO ITPOCJIABWIMCh KaK IEepPBOKJIACCHBIE MacTepa BCSKHX Iay-
TUHHBIX XUTPOCIUIETEHUN, TEHET M JIOBYIEK CaMbIX MYIPEHbIX KOHCTPYK-
uuit. Ho He Bce maykul TOJIbKO Tpaliepbl, €CTh CpeIN HUX U CHAHIIEPHI.

B tpommkax Adpuku, B KOxHoit Adpuke U B ABCTpIMH XUBYT Iay-
KHU-apKaHIIUKW. Bce OHU OXOTSATCS IO HOYaM, U Y BCEX OTMHAKOBBIE
cHactu. ToabKO nepxaT OHM UX MO-pa3sHOMYy: KTO IEpBOi, KTO BTOpOIi, a
KTO TpETbEH JanKOW. ABCTPUIMICKME apKaHIIMKU Tepel aTaKoi pacKadyu-
BalOT, KaK MasiTHUK, CBOE€ OpyXue, amepukaHckue HeT. Ho 3To Bce TakTu-
yeckue, Tak cKasaTbh, OETajlu, CyThb Jeja HE B STOM.

AMepukaHel MacTtodopa, WM, II0-MECTHOMY, IOAAanopa, AEPXUT U
Kugaer cBoe Ooja mepemHeit yankoif. Korma He60 K HOUM MpadyHeeT, OH
BbIOMpAET IMO3ULIMIO MOoynobHee U OEpeT B JIalKy CBOE OpyXHe — JIMIIKYIO
KamnejibKy Ha TOHKOM IayTMHKE MJIMHOU B mroiiM wiu asa. (KamemnbKy oH
cKarajn 3agHUMU HOXKaMU U3 MMayTMHHOIO BEILECTBA €Ille 3apaHee, THEM.)

3aMeTUB KOMapa WIM MOTBUIBKA, IMayK 3aMMpaeT. BoT Xyxokaiias TU4b
COBCEM pSIIOM; OXOTHUK, IEPHYB JIallKOM, OpocaeT KjeHKoe Jlacco, U KO-
Map MpWIUMN K KameabKe. axe eciu OONBbIIOMY MOTBUIBKY B KpPBIJIO
MonaneT mnayk-CHairep, TO K KpbUTy NPWIMITHET METaTeIbHbIA CHapsid, U
mwioT rorud. Temepp mayk IO HUTOUYKE, KOTOpYIO AepXajl B Jalke, Kak
110 BEpEBOYHOU JIECTHULIE, CIIYCKAETCS BHM3, TIE XKYAOKUT M Iepraercs 3a-
apKAaHEHHBIA MOTBUIEK.

B EBporie Toxe €cTb CBOM IMayKW-CHaiIlepbl, HO OHM HE JlacCO Ha MyX
HaKMIBIBAIOT, a OPBI3raloT KIEHKOU «CIIFOHOM».

Cuuronec OXOTUTCS IO IOTOJIKOM M Ha KaMHsSX. 3aMepeB, XIEeT, KOr-
na 06e33ab0THas1 Myxa MomIeTUT nobyoke. Torma mayk ObICTPO-OBICTPO OO0-
PBI3TUBAET €€, YTO Ha3bIBAETCs, C TOJIOBBHI 1O HOT. BPBIZXKET KiehKoi Xum-
KOCTbIO U3 SIHOBUTBHIX KPIOYLEB, U3 XEMUIIEPOB, U HE Kak IIOMNajIo, a CO
CMBICJIOM: C OOKy Ha OOK Kauasi rojioBoil. Bce IiecTb MyIIMHBIX HOT U ABa
KpbUla MPUIIMWIMBAET KIEHKUMU 3Ur3araMu K MOTOJKY. BriOpoieHHas
IMAyKOM XWIKOCTb Cpa3y e, yIaB Ha MYyXy, 3aCThIBa€T M, KaK BEPEBKOW,
CBSI3bIBAET €€ [0 HOTaM U KPbUIbSM.

IIBa Beka Ha3aa JIOHZOHCKOE KOPOJIEBCKOE OOINECTBO IOJYUYHUIIO
IMMChMO Y HEOOJIBIIYIO MOChUIKY U3 JIXKakapTel (TOrga oHa Ha3biBalach ba-
TaBUell). B mochuUike ObUIa ymakoBaHa HeOoJiblliasi PhIOKA, a B IIMCbME CO-
o0111a10Ch, YTO phIbeiKa rmociaaHa B JIoHmoH HerpocTtas. OHa XMUBET y Oe-
peroB rojutaHackoit Oct-MHOUM U cTpesisieT u30 pTa BONOUM B MyX, Xy-
KOB, 0a0oueK, BO BCSKYIO JIETAIONIYIO M IOJI3aOIIYI0 HAal BOAOU MEJKYIO
>KMBHOCTb.

Korma OpuTaHCKMe 300JI0TM BHUMATEJIbHO OCMOTPEIM IPHUCIaHHYIO
pLIOKY, OHM He IMOBEPWIM TOMY, YTO OBUIO HamMCaHO B IIMChME. PoOT y
PBIOKM YCTPOEH CaMbIM OOBIYHBIM OOpa3oM: OH HE MOT CIY>KWTb BOISIHBIM
opyxueMm. ITo3gHee BBIICHWIOCH, YTO B IIOCBUIKY ITO OIIMOKE MOJOXMIU
He Ty pbIOKy. Tak 4yTo 300y0TM U3 KoponeBcKoro obliecTBa HU B YEM He
BHMHOBAaTbl, OHU PACCYXXIAJIM MMPaBWIBHO.
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B WHmoHe3suu ONHUM HMEHEM Ha3bIBalOT OBYX DPBIOOK: KOPaUIOBOTO
HOcaya, KOTOPBIM He CTpessieT (ero M IOJIOXKWIM B MOCBUIKY!), U GPBI3ryHa
(o HeM mucayM B ruckMe). IloaToMy M Tpou3olLIa OIKMOKa.

CTo mngThOecIT JIET OMpayalo IeYaJbHOe HeOopa3yMeHUE OTHOIIEeHUE
300JI0TOB K OpBI3rYHy, IOpOXIas BceoOlllee HemoBepue K ero yIUBUTEIIb-
HBIM crocoOHocTsM. JIumbs B Havajle Hamero Beka, B 1902 romy, xorga
pycckuii uxtuosor Hukosait 30OTHULIKMI OITyOJIMKOBAJI CBOU TIIATEIHLHO
MOCTaBJI€HHbIE HAOMIONEHUS] M SKCIIEPUMEHTHI Hal TUIEHHBIMHU OpBI3ryHa-
MM, 3TOT UXTUOCTPEJIOK ObLI1 peadMIUTUPOBaH.

Ha HEGe y Opbi3ryHa ecThb IpomoJibHas O0po3aKa, OKailMJIeHHAs IBYMS
BO3BBIIIAIOIIMMUCS Haa Hel Banmkamu. Korma OpbI3ryH IIproKMMaeT K HE-
Oy sA3bIK, 3Ta OOpO3[Ka IPEBPAIAeTCs B PYXKEHHBIA CTBOJ ITOJYTOPaAMII-
JUMeTpoBoro Kanubpa. CTpesisisi, pblOKa CXMMAaeT XaOepHbIe KPBIIIKH.
Ilon ux maBneHueM BOIa C CWION BBIODBI3TMBAECTCS Yepe3 POT-PYXKbe Hapy-
xKy. KoHuMK si3plKka OeHCTBYeT Kak KiarnaH. Korma omyieH BHM3 — Kia-
MaH OTKPHIT! — BOJA BBUIETAET TOHKOM CTpYyWKOH. EciyM KOHYMK SI3bIKA
[IPUITOAHSAT, OPBI3TYH CTPEJISIET CepUeill OTOEIbHBIX Karlelb WIM BCEro OJl-
HOM Karuiei.

NHpoHe3uiilbl 00y4aioT OpBI3TYHOB pa3HBIM 3a0aBHBIM IITYKaM, a
IIOTOM YCTpauBalOT COCTs3aHMs. JpeccupoBaHHbIe OpPBI3TYHBI IMOKa3bIBa-
I0OT Ha HUX CBO€ MCKYCCTBO. YIaUHBIMM ITOIMANaHUSIMU TracsAT, HallpuMep,
3aXOKEHHBIE CIIMYKM M CBEYM. YUUTHIBAETCS HE TOJBKO METKOCTh, HO U
JaJbHOCTh BhIcTpena. CaMble «JaJbHOOOMHBIE» PBIOKM CTPEJISIOT Ha 4—5
MeTpoB. Jlyyinas mpuuenbHass OuctaHuus — 1—2 Metpa. Hekotopnie
OpPBI3TYHBI HACTOIBKO MOCTUIU UCKYCCTBO METKOTO BBICTpEJa, YTO CTpE-
JSIIOT Jaxe BJeT!

B ueHTpe akBapuyma, B KOTOPOM IUIaBaeT OPBI3TYH, YKPEIUISIIOT BEPTH-
KaJIbHYIO TAaJKy C KpeCTOBUMHON Ha KoHIle. Ha KpecTOBHMHY caxalioT Hace-
KOMBIX: MyX, KOMapoB, XYKOB. 3aME€TUB Hace€KOMOE, OPBI3IyH HACTOpaXKu-
BaeTCsl, pacIlyCKaeT BeepOM CITMHHOHN IUIABHUK M OCTOPOXHO ITOAILILIBAET
K nanke. CHayajia OH OeCUIyMHO ILUIaBaeT BOKPYT, CJIOBHO BHIOMpast ymo0-
HyIO ITO3ULIMIO, 3aTEM 3aMHUpaeT Y, YyThb IIPUIIOAHSIB Haj BOJON KOHYMK
MODIBbI, cTpessieT. Ecau BeICTpen ymauyeH, OpbI3ryH OpocaeTcsl K yhaBlIEi
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B BOLy OOObYe U rmoTaeT ee. Eciu mpomax (a OH ObIBa€T OYEeHb PEIKO),
OpBISTYH HEBO3MYTMMO IIPOIOJDKAET OIMCHIBATH BOKPYT ITAJIKKW KPYIH H,
BBIOpaB yIauHOE TOJIOXEHUE, BHOBb CTpEJISIET.

Pazmeprl OpeI3ryHa HeBenuKHM: okono 20 caHTHMeTpoB. JKuBeT OH B
Mope, Ha MenkoBoabsax, y 6eperoB MHmuu, UHDoHe3zuum u CeBepHoit
ABCTpaIMU. 3aIUIbIBaET U B YCThSI peK.

Korna 3a YOIWIMIIIEM B JieC HE XOIAT

B AtnaHtudeckoM okeaHe y OGeperoB EBporbl, a y Hac Ha MypMmaHe u
MecTamMu B YepHOM Mope obuTaeT phida-depT, WIM JSArBa-pbioonoB. Yep-
TOM OHAa Ha3BaHA 3a CBOM HEJIETIbINA BUI, a JIATBOM — 3a CTpaHHYIO MaHe-
py IE€penBUraThCs I0 THY: INPbDKKAMM, OTTaJKWBasiCh I'PYIHBIMM ILIaBHM-
KaMH, CJIOBHO JISITYILIKA HOTaMM.

MopcKoro yepTa 3HaIM €llle HAaTypaIuCThl AaHTUYHOM IPEBHOCTH, OITHM-
ChIBAJIA €r0 ¥ MHOTME CpPEIHEBEKOBBIE ecTecTBOMCIBITaTeaIu. CTpaHHas
pbiOa mopasuyia BooOpaXeHUWe JIoJeH CBOMM MCKYCCTBOM ITpMMaHUBATh
no6bsrdy. Ha orpoMHO#M ee rojioBe pacTyT TPU IJIMHHBIX, ITOXOXMX Ha IIIy-
Najibla Npumatka (M3MEHEHHBbIE Jy4yd CIMHHOIO IUIaBHUKA). IlepBelii u3
HUX IMOXOX Ha YIOYKY C IMPUMAaHKON Ha KOHIIE.

Mopckoit 4epT nps4eTcs B BOOOPOCISIX MEXIY KaMHSMU U BBICTABJISIET
HapyXy TOJIbKO Hrynaiblie-yc. M mieBenur uM. ILIbIBET MUMO pbiOa, M Ka-
XeTcs eif, 4To 3TO 4YepBaK u3BmBaercss. OHa MOMIUIBIBAET ITOOIIDKE, YTOOKI
€ro checThb. Torma MOpPCKOM 4YepT pa3eBaeT CBOIO HEIOMEPHO OOJIBIITYIO
rmacte. Boga ¢ OyJIbKaHBEM YCTPEMIISIETCSI B €r0 IVIOTKY M 3aTSATUBAeT B 3Ty
MpOpBy OOMAaHYTyI0 phIOy. 2KeaymZoK y MOPCKOro 4epTra CTOJIb OOIIMPEH,
YTO B HEM MOXET IMOMECTHUTECS XMBOTHOE IOYTH TAaKMX X€ pa3MepoB, KaK
U caM oOJamareb ObsSBOJBCKOIO YpeBa.

Korma wucciemoBaTeny CO CBOMMHU OparaMd M TpajaMHM BTOPIJIMCH B
YyepHblE IIYOMHBI OKEaHa, OHM BCTPETUJIM TaM MHOIO poauyeil MOPCKO-
ro yepta. IlepBbIii U3 HUX ObUT MOMMaH, MpaBaa, y OeperoB I'peHnaHmuu
eme B 1837 romy, HO OCHOBHOM YJIOB I'TyOOKOBOIHBIX «MOPCKMX YEepTEii»
MPUHECTH Tpajibl OPUTAHCKONW OKEaHOJOTMYECKOM SKCHeOWIIMM Ha KO-
pabne «YesuteHmxep» M HaTCKOM Ha Kopabjne «JdaHa». Pei® aTux HaszBamu
MODPCKMMHU YIWIbIIUKaMU. B My3esix Mupa XpaHUTCS YX€ OKOJO THICSYHU
9K3EMIUISIPOB YAWIBIIUKOB, KOTOPBIX CUCTEMaTHMKU pa3deWii Ha COPOK
Pa3JIMYHBIX POJOB U OMUHHANIATh CEMEUCTB.

IlepBoe BpeMs HUIIE HE MOTJIM HAWTH CaMIIOB 3TUX pPHIO. YAUIb-
IIMKOB MYXXCKOIO I10Jla IIPUMHUMAIM 3a COBEPIIEHHO IPYIHUX XUBOT-
HBIX — TaK OHM HE IMOXOXHU Ha cBouX Ioiapyr. CaMIlIOB BCeX OTHECIHU
K CceMeMcTBy alepaTui (B KOTOPOM, KCTaTH CKa3aTh, COBCEM HE OKa3a-
JIOCh CaMOK), a CaMKH-YIWJIBIIUKU YHUCIWIUCH B TabOENsIX 300JI0rTUYec-
KO KiaccudHUKaluy Mo pyOpUKOU HepaTuoulea, B KOTOpoii He
ObLIO CaMIIOB.

D10 NpHCKOpOHOE Hemopa3yMeHHue IpOAO/DKaIOCh IO ABamlaTHIX TO-
OB HAIlIerO0 BeKa, KOrJa HEOXWUIAaHHO BBISICHWIOCh, YTO KpOIIEYHBbIE
PBIOKHM allepaTHABl U €CTh «3aKOHHBIE MYXbs» aMa30HOK M3 IPYNIbI Iie-
paTthonaea, KOTOpble BO MHOIO pa3 KpYIIHEe HX.
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OTKpBUIM U ellle 6oJiee IOpa3sUTeIbHble BELU: CaMIIbl-KapJMKK, OKa3bl-
BaeTCs, KaK HailyT CBOIO CaMKy, Celyac Xe€ XBaTaloTCsl 3a ee «i00OKy»,
BIIMBAIOTCA 3y0aMMU B TOJIOBY WIM OpIOXO caMKu. JlepxxaTcsl KpEemkKo, He
OTULEIUISAIOTCS, KyJa Obl OHa HU IUIbLUIA, MU BCKOpE IPOYHO MPUPACTAIOT
(rpsiMO TOJIOBO#1) K cBoeil mompyre. I'yObl camuia U aXe ero sI3blK cpacTa-
IOTCS ¢ KOXeil caMku (y 3TuMX pbl0 HeT denryu). CMBIKAIOTCS B €OUHYIO
CHCTeMY U KPOBEHOCHBIE COCYIObl STHUX XXMBOTHBIX: [0 HUM cCaMell IoJydya-
€T MuTaTeJIbHbIe BEIeCTBa, KOTOPhble MPUHOCUT €My KpPOBb M3 KHMIIEYHMKA
CaMKM.

Bo Mpake okeaHCKOH Oe3mHbI BIIOOJIEHHBIM B HYXHYIO MWHYTY HEJEr-
KO Haiitu apyr apyra. IloatoMy M 003aBenuCh pPHIOBI-YOWIBIIUKA KapMaH-
HbIMU camiiamMy. OHM BCIOOy HOCSIT Ha ce0e 3THX TYHESALeB, KOPMST HX
COKaMH CBOEro Tejia, HO 3aTo, KOrla B Ha3Hau€HHBIN MPUPOJOM yac Hano
OymeT pas3pelIuThesi OT OpeMeHM HKphI, caMel] BCeraa OKaXeTcsl IO py-
KO#, YTOOBI OTUTONOTBOPUTE €€.

Bropast yHuKanbHasi 0COOEHHOCTb pbIO-YIIIBIIUKOB — MX PHIOOIOBHAS
cHactb. Kak ¥ y MOpCKOro uepra, Ha rojloBe MHOTMX €ro IIyOOKOBOIHBIX
pomuyei pacTeT IIMHHAS YIOUKa: Y HEKOTOPBIX OHA B JECATh pa3 [IMHHEE
Tena. Y OPYrux YIOYKH, TOYHO PEe3UHOBBIE, MOIYT PACTSITMBaThCS M COKpa-
marbcs. Ha HMX OpOXWT mpuMaHKa — HeOOJbIION IIapuK, B TEMHOTE OH
cBeturcss. O6MaHyTast pbiba, KajgbMap WIM paK OpocaioTcsl Ha OrOHEK W
TI0I1afgaloT B 3yObl PHIOOJIOBY.

PaspesaB cBeTslIyiocss NpUMaHKY, MOXHO YOEOWUTBCSl, YTO 3TOT LUAPUK
He CIUIOIIHOM, a ITojblii BHYTpU. CHapyM OH ITOKDPHIT YEPHBIM IOKPhIBA-
JIOM M3 OCOOBIX KiIeTOK — XxpomarocdopoB. Koraa oHM pacliMpsitoTcsi, CBET
racHeT. XpoMaTo¢ophl COKpAIAlOTCs, ¥ B IIPOMEXYTKaX MEXITy HUMU CBET
CHOBa ITpOOMBAETCs1 HapYXy.

Ilom mokphIBajioM 3ajieraeT CJIOHM IpPO3payHOH, MPENIOMISIOLIENR CBET
TKaHM. DTO JIMH3a-KojuiekTop. IlonocTe 1mapuka pasfefieHa paauabHbIMU
MeperopoakaMy Ha OTHEeNbHble OOKCHI, HAIIOJTHEHHBIE CIU3bI0 U GaKTepUsi-
mu. Iloka MHUKpoOOHOJIOraM He YOajoCh €llie BBIIEJMTL W3 IIapuKa-Ipu-
MaHKHU YUCTYIO KyJIbTypy OakTepuii. OgHaKo M caMO YCTPOWCTBO CBETsILe-
rocsi OpraHa ymwibIIMKOB, U Jpyrue HaOJIIOOeHUs FOBOPSAT O TOM, YTO OO-
ObIYY CBOIO 3TH PBIOBI IIPMMAHUBAIOT C ITOMOIIbLIO CBETa 3aXBaYEHHBIX B
«IUTeH» OaKTepuii.

«JIoBHUCH, PBIOKA, OOJIBINASA M MAJIEHbKAas...»

Ilouyru mBe THICSYM JIET Haszan pUMIITHMH KiaBmuyc DnuaH B KHUTe,
Ha3BaHUE KOTOPOH MOXHO GbUIO OBl mepeBecTH: «KuBasi NpUpoaa», 3allu-
cajl ciemgyoliee:

«Hnsa Boosp Gepera pexkw, JIMCHMIIA XUTPO JIOBUT MENKYI0 phioeiky. OHa
OITyCKaeT CBOI XBOCT B BOIy, U PBIOKM IUIBIBYT K HEMY, 3aILTbIBAlOT B Tyc-
Tyl 1IepcTh. Korma jmca 3TO IOYYBCTBYET, OBICTPO BBIAEPTMBAET XBOCT M3
BOIBI, IIPBIFAa€T Ha CyX0€ MECTO M TPSICET XBOCTOM, PBIOKM MagaloT Ha 3eM-
JII0, Y JIMCA UX €CT».

ITo3oHee, B 1555 romy, WM3BECTHBIN IUBEOCKWIA XPOHUKED U HATypajlUCT
apxuernuckon Yncansl Onmayc Marnyc B XVIII xHUre cBOMX COYMHEHUI B
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rnaBe «OTHOCUTENIBHO XWUTPOil MPUPOMBI JIMCHMIl» TOYTH CJIOBO B CJIOBO
TMOBTOPWI HCTOPUIO, PACCKA3aHHYIO DJIMAHOM. DTOr0 eMy IOKa3ajloch Ma-
JIO, ¥ B Clledylollel [JlaBe OH A00aBJIIET KOe-uyTo U oT cebsi: «B ckamax
Hopseruu s caM Bues, Kak JMCHIIA, OITYyCTUB XBOCT B BOAY MEXIY CKaja-
MM, TIOTOM BBIIEPTMBaIa €r0 C HECKOJbKMMM KpabaMu, BIECIIMBIIMMUCS B
HEro, U €J1a UX».

JBectu net cmycta kKoiera Omayca Marnyca Opuk IloHTOommuoaH
(TOXe emMUCKOIl, HATYPaJIMCT U XPOHMKEP, a KpOME TOrO, M aKaJgeMUK
Harckoit akameMuu Hayk) B «EcrecTBeHHOI ncropuu Hopsernu» (xotopast
Becwia NecsiTb (DYHTOB) TOXE MMEJ Mo C JIMCHUIEeH M Kpabamu, omypa-
YeHHBIMM €€ XBOCTOM.

OmHako mo3mgHee W 00 HallMX JHEM HUKAKMX «HaydHBIX» COOOIIeHHMH
00 3TOM, KaxeTcsi, OoJblile He MocTymnano. Ho B cKa3kax caMbIX pa3HBIX
HapoIOB — U PYCCKHUX, M HEMIIEB, U 3CKHUMOCOB, U aMEPMKAHCKUX HEr-
pPOB — JIMCUIIBI YaCTO COBEPINAIM TOJOOHBIE IMOJBUTH.

IIpaBna, ponuya JUCHIBI — KOMOTa (MEJIKMII aMepUKAHCKHMI CTEITHOMH
BOJIK) €Ille COBCEM HEIaBHO M HE pa3 3acTaBaM OynTO OBI JIOOW 3a TAKWM
3aHaTHEM. B 3ToM yBepseT Hac ®ps3HK Jobu B xHure «l'omoc koitorar,
oImyOoJIMKOBaHHO B 1949 rony.

Hokrtop Iamxep, HEYyTOMUMBIM MCCEeIOBaTelb BCAKMX PEIKOCTHBIX
MOBANOK XWBOTHBIX U MPUKIIOYEHUM B IpUpOIE, B OOJBIION CTAaThe B
OOJIBIIIOM HAyYHOM XypHaje IEepeYMC/IMI BCeX M3BECTHBIX €My KMBOT-
HBIX, O KOTODPBIX PacCKa3bIBalOT, OYATO OHM JIOBST XBOCTOM DPBIOY, PaKOB
Win KpaboB. Takux XKMBOTHBIX CEMb: JIKCa, KONOT, BhIIpa, €HOT, KphICa,
KOILIKa U Aryap'.

Ha, sryap! OH He B puMep APYTMM KOIIIKaM O4YeHb JIIOOUT BOLY, XOpO-
10 ¥ OXOTHO IUTaBaeT. M pbIOOJIOB OH MCKYCHBII. BBITSHYBIIMCH Ha CTBO-
Jie epeBa, HU3KO CBHUCAIOLIEM Had BOIOM, siryap 4YacaMW KapayluT phIOy
U, BEIOpaB MOMEHT, BBEIXBATBHIBAET €€ KOITSMU M3 BOJIBI.

OxoTa ero ObIBaET OCOOEHHO MOOBIWIMBA, KOrOAa OH JIEXWT Ha KaKOM-
HUOynb PpyKTOBOM HepeBe. 3penble DPYKTHl MaJaioT B BOMY, «KJIEBATh» MX
cobupaloTcsl pa3Hble PHIOLI. 3BEpPh 3TO MOHSUI, M, KOrAa HalmeT Takoe Je-
peBo, 00s13aTeJIbHO MM BOCITIOJIB3YETCS.

Ho ecnu oH u pa3 W 1Ba MpPOMaxHETCsI M He ToitMaeT phIOy, a TOJBLKO
pacmyraer ee, TO COBepllaeT SIKOObI CJIEHYIONMIMII XMTPBIII MaHEBp: pa3Bep-
HyBmMch Ha 180 rpamycoB, OmycKaeT B BOAY KOHEIl CBOEro IIMHHOTO
XxBocTa. Pribam uymutcsi, OynTO HOBBIM (DPYKT ymaj B BOOY, XU OHM ILUIBIBYT
K HeMmy. Torma sryap pa3BopayuBaeTCsl MepeioM K peKe U IpPOAOJIKaeT
PBIOHYIO JIOBIIIO.

l'amkxep roBOpHUT, YTO TEM XK€ XUTPHIM CITOCOOOM IIPUMAHUBAT 30JIOTHIX
PBIOOK M OIMH JOMAIIHUM KOT, YCEBIIMCh Ha Kpalo GacceiiHa B caumy.

Ho camoe, moxanyii, HUHTEpeCHOE M HTOCTOBEpPHOE coobuieHHEe 00
YXKEHMM XBOCTOM HaxXOOWM MBI B KHHUTe MOHKTOHA, OINyOJMKOBAaHHON B
1921 romy.

'Huyero He YMOMSIHYJ OH TOYEMY-TO 06 0Ge3bsiHAaX, O KOTOPBIX, KaK
MHE M3BECTHO, Ha OCTpoBax VHIOHE3MM pacCKa3blBalOT HEMAIO MO-
IOOHBIX MCTOPHIA.
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MOHKTOH CIyXWI YMHOBHUKOM B HoBoii I'BuHee M yBieKalcs 300J10-
rueii. OmHaXxIbl OH IPOBEJ HOYh Ha KPOXOTHOM KOpaJUIOBOM OCTPOBE, Ha
KOTOPOM YyIOM YLEJIEIU HECKOJBKO XWIBIX NEPEBbeB U He OBLUIO OOJIbINE
HUKAaKHX pacTeHuii. Bclo HOYbL BOKDYT IIHBIPSUTA KPBICHI M HE daBaJIU
cnath. YTpoM MOHKTOH peUIMJI ITOCMOTPETb, YTO X€ OHU 3IeCh eHIsT:
Bedb OCTPOB COBEPIIEHHO NYCTHIHHBIA. OH cumen THUXO M Xnaia. U
yBUIEJ, KaK IBe-TPU XYOble KPBICHI HampaBWINCh K Bome. Kaxmas o6-
JM000Baja IUIOCKUNM <«KaMeHb» KOpajlia, NEJIOBUTO YCelach CIIMHOM K
BOJe M OIIyCTWJA CBOM TOJBIA XBOCT B THUXYIO JlaryHy. Bapyr Kpreica
JUKO TOAMpPBITHYJa, M, «KOrJa OHAa IpU3EeMJIMIAach, s YBUAEH Kpaba,
BIIEMUBIIEroCcs KJIelIHell B ee XxBocT». Kpeica GBICTPO 0OepHyIach,
cxBatuja ero u cweia. CbeB, OISATh ONYCTWIACh Ha CBOM KaMeHb U
cBecwia XBOCT B BoAy. IIoToM M Ipyrue KphICHl CKakKaau, <«BBIIEPIU-
Basi» KpaGoB U3 BOJIBI.

MOXHO M BEpMTh BCEM 3THM paccKazaMm? — CIpallliBaeT mOoKTop lam-
xep. U rosopur: «Her npima OGe3 orHsi». JIobast jnereHma He pOOUTCS U3
HUYEro, M eIBa JIM BCE PacCKa3uMKHM JIIYHBL. B TO, 4YTO KpaGbl M pakud MO-
IYT BLIENMUTBCS B XBOCT, ITOBEPUTb HETPYOHO, HA HUX 3TO ITOXOXE, U JIOOU
HepeaKo, IOACTABISIsI MAaJbIbl, BHITACKUBAIOT KpaboB M3 Bombl. Ho xBatut
JIU Y XUBOTHBIX Ha 9TO CMEKAIKU?

l'amkep mDymaeT, 4TO XBAaTUT. DTOJOTM U 300IICHXOJIOTM B IOCIETHME
rOfibl JOKAa3aJld HaM, YTO XXMBOTHBIE M HE Ha TAaKWE XUTPOCTH CIIOCOOHBI'.

ITycts OymeT Tak. Hy a yeM OOBSICHUTDH BJI€YeHME PHIO K XBOCTam?

OObsicHEHHE U TYT HATH MOXHO. Besikuii, KTO Kymajicsl B peke, 3Ha-
€T, KaK TIHET MaJIbKOB M pPa3HBIX MEJIKMX phIGemek K yeiaoBeKy. CtouT
HEMHOTO CIIOKOMHO IOCTOSITh Ime-HUOGYIh Ha MEJKOM Iulece, KaK DHIOKU
OCMEJIEIOT, MOMIUIBIBYT M HAYHYT THIKATBCS HOCAaMHU B Maibllbl HOT. OHHU
UIIYT TYT, YTO OBl TaKOE€ CheCTh. ¥ HAXOMST: KYCOYKM CYXOrO SIHICpMUCA,
OOpBIBKM BOJIOCSIHBIX CYMOK U IPOYYIO OPraHMKY, KOTOpOH HeMaJlo y Hac
Ha KOX€ U elle OOJIbIEe Y 3Bepsl MO LIePCTHIO.

B Tpomukax 3TM pHIObM HPUBBLIYKKM MHOTHMX JIIOAEH CIacaloT OT KJIeIlei,
0JI0X, CYXOMYTHBIX MHUSBOK W APYTMX HECHOCHBIX TBaped, KOTOpBIE COCYT
KPOBBb YEJIOBEYECKYIO M KOTODPBIX 3I€Ch ITOJIHBIM-IONTHO. CTOUT HAWTH TH-
Xy10 3aBOAb B peke (roe HeT IMpaii, KaHmupy, KailMaHOB, aHAKOHI W CKa-
TOB-XBOCTOKOJIOB, MHAaye CaHOOpabOTKa IpEeBpAaTUTCS B BUBMCEKIIUIO!) U
OITYCTUTHCSI B Hee, KaK CTaKU MEJKMX PhIOCIEK OKDPYXKaT Bac U JIEJIOBUTO
OUYMCTSIT OT BceX Mapas3uToB. (PHIOBI M Ipyr Ipyra TakuM Xe oOpa3oM 00-
pabaThIBalOT: S pacckasajl 00 3ToM B KHure «M y Kpokoawia ecTb
JpYy3bsi».)

Haxe Kazyaphl ¥, BO3MOXHO, OPYTHE CTPayChl, 3aMy4eHHbIE HACECKOMBI-
MM, IIpUOEraloT, MO-BUINMOMY, K MXTHOJOIMYECKOM caHOOpaboTKe, IMo-
IyTHO BBIYXXMBasi ¥ CAaHUTApOB cebe Ha 3aBTpakK.

B tpymax JIOHHOHCKOTO 300JIOTMYECKOro oOluecTBa Oblia IOMEIIEHA
OMHAXIBI TaKasl 3aMeTKa:

ITOBBIH BBIOPOK ¢ I'aylararocCKMX OCTPOBOB, NO6BIBas ITHILY, CO-
BEpIIAET, HallpUMep, elle 0osee CIOoXHbIE NERCTBUS: OTJIOMAB KIIIOBOM
NaJIOYKY WIM KOJMIOYKY HYXXHOW [UIMHBI, U3BJIEKAET €10 JIMUMHOK XYy-
KOB U3 Y3KMX XOIOB, IPOTPHI3EHHBIX UMM B JEPEBE.
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«$] yBunen, Kak Kasyap CIYCTWJICS K BOJE, BOIIEN B peKy, LOe [IyOu-
Ha ObUIa OKOJIO METpa, X MpHUCEN B BOAE, B3bEPOIIUB Iepbs. IlThua He
IBurajace. Sl 3aMeTWI, 4YTO OHa Jaxe [jla3a 3aKphbula, CJIOBHO CIiaja.
Tax cumen Kasyap 4eTBEPTh 4aca, a IOTOM BIPYT OBICTPO IPYIKal IEPbS
Y BBILIEN Ha Geper. 3Iech HECKOJIBKO pa3 OTPSIXHYJCS, M M3-TIOJ IIEpPLEB
IOCHINANUCh MajleHbkue phioeliku. OH TYyT Xe CTal UX KJIEBATb».

Utak, BrosHEe BO3MOXHO, YTO DPBIObS MEJKOTa B IIEPCTb U IIEPHS
3aluiblBaTh ropasga. Ho MOXHO Jin ee MoMMaTbh, HaXe €CIM XBOCT ITy-
LIMCTHINA, a Mepbsl IMHHBIE? — BOT BOIPOC.

l'amkep B 3TO BEpUT, 51 OT TOJIOCOBAaHMS BO3NEPXKMBAIOCH, a BbI CaMU
U1 ce0s1 pellMTe: MOXHO WIM HeT.

XuiHbIe IBEThI

IIpotinuTe Ha necHoe 6osoTo. Tam, Ha 3bIOKOII ITOYBE, Cpemy 3eJIEHBIX
JEPHOBUHOK MXa BBl 3aMETUTE YaxJIble METEJIKM HEB3PaYHOIO pacTeHUs,
Ha [UIMHHBIX CTeOelbKax MOJHUMAIOIINECS W3 PO3eTKM OYeHb CTPaHHBIX
JIUCTBEB: JIUCT TYCTO yCEeSH TOHKMMM pecHMYKamMu. Ha KoHLEe Kaxmoi
IPOXUT OJiecTsiInasi KamelbKa. DTO pOCsIHKA — XHUIIHOE pacTeHHE CeBEp-
HBIX JIECOB.

Ilonabmonaiite 3a HUM, M, MOXET OBITb, BaM YJACTCsI 3aMETUTh, KakK
KOMap WIM Myxa, HEOCTOPOXHO OITyCTHMBIIIMECS Ha JIMCT, OYIyT CXBayeHBI
PECHMUYKAMU POCSIHKM. PecHHMUKa C IpWIMIILIMM K ee KarejlbKe HAaCeKo-
MBIM M30THETCSI BHM3, K HEl IIPMDKMYTCS coceqHMe pecHudYku. JloOblua
roiiMaHa!

JIunkast XMIKoCTh IMPOYHO MPUKIIEMBAET K JIMCTY OBIOIIEECS B CYIOpPO-
rax Hacekomoe. Eciu moObIya CIMIIIKOM BeJiMKa, TO JIMCTOYEK CrubaeTcs
MOIOJIaM M CXBAaTBIBAET XEPTBY, 3aXKMMas ee TOYHO B Kynak. Eciu Ha
ONMH JIUCT YCSIYTCS OBe OYKAIlIK¥, TO PECHUYKW, 3TU LENKHUE MaTbYUKA
POCSIHKM, pa3NmessiioTCs: OMHU YCTPEMIISIOTCSI K TEPBOIl XepTBe, OpyrHue —
KO BTOpOM.

CrnyJyaercsi, YTO Ha ITOMOIIb JIMCTY, CXBAaTUBIIEMY OYEHb KPYIHYIO
IOObIUY, HAllpUMEp CTPEKO3y, IIPUXOMSAT APYrue JUCThs pocsaHku. Ilo
MeJIbYaITUM XWIKaM-COCylaM, KOTOpBIE IPOHM3BIBAIOT JIMCThS, TOYHO
10 HepBaM, IEpPenaloTCs BO BCeX HaIpaBJIEHUSIX CUTHAIBI O MOMMaHHOM
noObrue. PecHMYKU-Iynaibua, CJIOBHO Jambl (aHTACTUYECKOTO XUIITHU-
Ka, MEUIEHHO TSHYTCS K IIOIaBIIEMY B KJIEHKMII KallkaH Komapy.

UyBCTBUTEIBHOCTb PECHHMYEK POCSIHKHM Iopas3uTebHa! MUKpOCKOIIH-
YEeCKUM KycoueK >KEHCKOro BoJioca JiuuHoi B 0,2 MWIIMMETpa U BECOM B
0,000822 MwutMrpaMma, ITOJIOXEHHBII Ha JIUCT, IIPUTSITUBAET K cebe pec-
HUIKM. KOHYMK sI3bIKa 4eoBeKa — caMasl YyBCTBUTEJIbHASI YacTh Hallle-
ro Tejla — He OLIYTII OBl IIPUKOCHOBEHMSI TaKOM ITBLUIMHKH.

MHOro4YMC/IeHHbIE XKeJIE3KM, MOKPBIBAIOIIUE JIMCThS HACEKOMOSTHBIX
pacTeHU, BBIOEIISIIOT HE TOJIBKO JIMIIKYIO XXKMOKOCTh, HO M HACTOSILKE ITH-
LIeBapUTeNIbHbIe COKM. OHM HAalOMMHAIOT Halll XeJyOOuHbIM cok. He mymn-
PEHO, YTO JIMCTbS XMIIHBIX PACTEHMII MOTYT IlepeBapuBaTh MsCO, CBID,
KpPOBb, CeM€Ha, IIBETOYHYIO IbUIbIy, KYCOUKM KOCTEM M HaXe TBEpHYIO,
KaK MeTajUl, 3Majib 3y0oB. M, mepeBapuB, BCachIBalOT BCE 3TO.
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Ilo cocencTBy ¢ POCSIHKOM MeXIy KyCTUKaMU KJIIOKBBHI U OaryJbHHKa
KapayJuT JOObIYY OPYTOe XUIHOE PacTeHHE HAlNX JIECOB — XUPSHKA.

VYV pocsiHKM LBeTHI Oelible, y XUPSIHKU — (duoseTroBo-roiyosie. Het y
KUPSIHKU U pecHUueK-urynanen. HaceKoMbIX OHa JJOBUT MPSIMO JIUCThSI-
mu. KoMmaphl ¥ Myxu IpUKIEHUBAIOTCSI K HUM, KaK K JIMIIKOM Oymare.
BnpoueM, nuCT mpuHMMaeT U 0ojiee aKTUBHOE YY4acTHE B TparMmdyecKom
MMAaHTOMHMME, KOTOpasi pasbirphiBa€TCs Cpedu OOJIOTHBIX MX0B. OH Men-
JICHHO M3rubaeT CBOU Kpas M, IPY>KUMasi XepTBY, IOCTENEHHO CIBUTAET
ee K LEHTpPY, rae OoJiblle MUIIEBAPUTEILHON CIM3U.

3amonro 40 TOro, Kak y4YeHble OTKDBUIM XMIITHUKOB B pPaCTUTEIbHOM
uapcTBe, Xxutenau JlamaHouu ynoTpeOJsuii B CBOEM XO3SHCTBE JIMCThbS
XKUPSHKYA BMECTO CHIUYTa, TO €CTh TEJSTYbero xemynka. ChlMyT HOOaBIISIOT
B MOJIOKO, YTOOBI MOJyYUTh U3 HEero Chip. OT COKOB, BHIIEISEMbBIX XUPSH-
KO}, MOJIOKO CBOPayMBAaeTCsI, OKa3bIBAETCSI, HE XyXXe, UeM OT XKEIYTIOUHOTO
COKa TeneHKa!

IToueMy, omHaKo, 3TH YOIUBUTEJIbHBIE PACTEHUS DPEIUWIU CTaThb XMIITHHU-
kaMu? Passe Majio UM NUINM, KOTOPYIO KOPHHU H3BJIEKAIOT M3 3eMJIM, a
JIMCThSI U3 Bo3myxa?

ILtoTosimHbIE LIBETHI PacTyT OOBIYHO MO Geperam 6o0JIOT, TOP(PSHUKOB,
Ha OEeIHBIX MUTATEJbHBIMU CONISIMM MOYBax. B 3TOM M mpudMHa UX HEO-
OBIYHOTO THUTAHUSA: HEOOCTAIOIIWI B IOYBE a30T PACTEHUSI-XUIIHMKM IIO-
MOJIHSIOT 3a CYET COKOB Tejla MOMMaHHBIX B XUTPOYMHBIE JIOBYIIKM OyKa-
IeK.

BriepBrle 0 HAaCEKOMOSITHBIX paCTeHMSIX OOTAaHMKM Y3HAJIM B CepeauHe
XVII Beka, xorma ¢ octpoBa Mamarackap npuse3ii B EBpoIy XXUBble My-
X0J0BKM. TO OBUIM pacTeHHUs, Ha KOHIaX JIUCTbEB KOTOPBIX POCIM «KYyB-
LIUHBI» C KphllieykaMu. Korma «KyBIIMH», pa3BUBAasiCh U3 JIMCTa, «CO3pe-
€T», KpBIIlIeuKa OTKpBhIBaeTcsl. Myxu U MypaBbM, IPUBJIEKA€MbIE «MEIOM»,
KOTOPBIM CMa3aHO «TOpJIO KyBIIMHA», IIOMANaloT Ha THO 3TOM 3aMedaTesib-
HOM JIOBYIIKM U TOHYT B XXMIKOCTH, HAITOJIHSIOIIEH ee.

B3o0parbecst MO OTBECHOI M INIAAKOM OT BOCKOBOTO HajleTa BHYTpEHHEMH
CTEHKE <«KYBIIMHa» IIOYTH HEBO3MOXHO. HoO eciu maxe HecyacTHOMY
HaceKOMOMY IIEHOH HEBEPOSTHBIX YCWIMM 3TO YHAeTcsl, TO B IOpiie «KyB-
LIMHa» €ro BCTPEYAeT HENpPOXOOUMBIM DSII OCTPHIX, OOpalllEHHbIX BHYTPb
3youoB. 2KMIKOCTb, HAMOJNHSIOWIASI JIOBYIIKM KYBIIMHOK, KaK U THIIEBa-
PUTENbHBIA COK POCSIHKM, HAallOMMHAET II0 CBOEMY XUMUYECKOMY COCTaBYy
XeJTyIOuHBIM COK. B Heil u nepeBapuBaioTCsl, MOMMaHHbIE HACEKOMBIE.

MNHaye pacripaBisieTcsi CO CBOMMM XXEpPTBaMM OPYroe HacEKOMOSI-
HOE pacTeHue — pPOCOJUCT, mpouspacraromuil B I[lopryraauu u Ma-
pokko. Ero crebenb M JUCThS MOKPHITH, KaK pPOCOH, KIEHKUMHU U
KMCJIBIMHM KarmisiMU. MyXu M MypaBbM, IPUKOCHYBHIMCH K POCHHKAM,
CTAaHOBATCS HUX IUIEHHUKaMHu. ['OBOpST, 4YTO IOPTYrajJbCKHe KpeCThsSHE
BELIAIOT POCOJIUCT Ha OKHAaX CBOMX XMXHUH: JOKYYJIMBBIE MYXU MPHIIH-
NnawT K HEMY U THOHYT.

He Bce HacekOMOSITHBIE PACTEHHUS YCTPOEHBI, TaK CKa3aTh, MO NPHH-
uuny Junkor Oymaru. EcTh Takue, KOTOpBIE XBaTalOT MYX JIMCTBSIMM,
TOYHO pyKaMu! ¥ aMepHKaHCKOU MYXOJIOBKM JIMCThSI YCaXK€HBI ITO0 Kpa-
SIM IIUHHBIMU 3yOuiamMu. CTOUT K HUM IIPUKOCHYTBHCS, KaK ceiyac xe
00e MOJIOBUHKM JIMCTA CKJIANBLIBAIOTCS IO CPETHEil XXWIKE, TOYHO KHU-
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ra 3axionbiBaercst! COrHYTHIN MMOIOJIaM JIUCT KPEMKO MEPKUT ITOMaBIIieecs
HaceKoMOe, KOTOpPOe TYT Xe B 3eJICHOIl TEMHMIIE U IlepeBapHUBaeTCs.

W BOT YTO MHTEPECHO: JIMCThsI HACEKOMOSITHBIX PAaCTeHUIM, KaK M TKaHU
JKMBOTHBIX, NMPOM3BOMASAT, OKa3blBaeTCs, 2JIEKTpUYECTBO. ECIM 3aMKHYTBh
MeXIy KOHTaKTAMM TaJIbBaHOMETpa JINCT MYXOJIOBKHM, TO CTpeJika Ipubopa
OTKJIOHMTCSI: TpUOOp 3apeructpupyetr TOK! OT OCHOBaHUS K BEPIIMHE JIMC-
Ta Te4eT OMOTOK IOJIOKUTENHHOTO 3HaKa, a M0 YepellKy — OTPHUIIATEeIbHO-
ro. McTOUHMKM OMOTOKOB ITOMEIIAIOTCsI, MO-BUAMMOMY, B BEPXHHUX CJIOSIX
KJIETOK JIMCTOBOM IUIACTMHKM M B cpemHeil xautke. Kaxmoe mpHKOCHOBe-
HME K JIUCTY BBbI3bIBAaCT M3MEHEHHME HAIPSDKEHMs] TOKa, KOTODHIM COIpO-
BOXIaeT B TKAHSIX YOIWBUTEJILHOTO PAcTeHHUsI, KaK B OpraHM3Me 4YeJIoBeKa,
BCE SIBJIEHUSI Tepeaayr BO30YXKIEHUS.

PonnHa HaceKOMOSITHBIX pacTeHMii — TPOIMMYECKME CTPaHBL. 3IeCh MX
ocobeHHO MHoro. OmmcaHo yxe 6onee 500 BHUAOB pacTeHUM-XUIIHUKOB.
Bce onm HeBenuku. Cample KpYIHBIE JIOBYINKU (Y KYBIIMHOK W JapJIMHI-
TOHMI) B WIMHY He Ooibire 100 cantuMeTpoB. [Ipyrue MyXoenbl ellie
MEHBIIIE: KPYIMHBIE XYKH U CTPEKO3bl 0e3 Tpyma OCBOOOXIAIOTCS M3 MX
KaITKaHOB.



IJIABA JTEBATASA

ATPECCHUSI Y OBOPOHA!
AJUIEPTUSI — JPYT WU BPAT?

HeMHoOro o koinke

OO0 ajiepruM Terepb MHOIO roBopsiT. Bce o Heli cabluany. Memuku B
aJUTEpIMM MIINYT ceifyac KOpeHb 3J1a U MPUYMHBI MHOTUX 0OJie3Heil, a u-
3HOJIOTY PAaCCYMTBLIBAIOT HAWTH B HEM COIO3HMKA M MOMOIIHMKA B pa3raike
MHOTOro, 4ero He IMOHUMAaIM paHbille. Tak YTo Xe Takoe ajuieprus?

Haxe crienuaayicTsl €aBa JU cpa3y MOIYT JaTb TOUHBIA M SICHBIN OTBET
Ha BONpOC 00 aJUIepruu, MOCTaBJAEHHBIN TaK IPSIMO.

IToaToMy paccka3 Ha4HeEM O... KOIIKE.

Cnyumnoch 310 B XIX Beke. THUXUM JIETHMM BeuyepOM H3BECTHBIN
ecrecTBoucnbiTaTeNib Cantep cuumesl Ha Teppace 3aropomHoro moma. OH
JyBCTBOBal cebs HeBaxxHo. Kakas-To jiomora B pykax u Horax. Cepiie
ObeTcsl TakK, CJIOBHO eMy TecHO. XyXe BCEro C Ijla3aMu: Iepel HUMHU
CTOSUI TYyMaH, MHpPOCTO HeJIb3sT HU4Yero ObLIO yBUIETh. KM HECTepImUMBIA
3yl B Bekax!

— Wnu morynsii, — ckazan Cairep KOIlKe, KOTOpasl Cajla y Hero Ha
KoneHsIX. — S xody B3IVISHYTH Ha cebsl B 3epKaJlo.

OH mpollien B 1OM M OCTAHOBWIICS Iiepeln OOJBLUINM TPIOMO.

— Yro Takoe? OHM cTanM KpacHbIMHM, KaK y KpOJMKa-aJlbOMHOCA, —
IMpOOOPMOTAJT YYEHBIH, OOoTparuBasich no rnai3. WM Bapyr oH 3arutakan. Cre-
3bl OBUTM HEBOJIbHBIC, OECIIPUMMHHEIE, M UX HEJb3s1 ObLIO ymepxkaTh. Cal-
TEp CTOSUT U IUIaKasl, He ITOHMMasl, YTO ITPOMCXOIUT.

CkpurHyja OBepb: MOTATMBasICh, BOIIUIA aHropcKasi Komka. OH 3Bal ee
Aptemunoit 1 Bcerma Opas ¢ coboif Ha pabory. OHa, Kak cobaka, Gexasa
cJIeoM 32 HMM Y OO0 Bedepa JOXWAAIACh y IBepeil 1abopaTopuu.

Cantep BHITED CJI€3bl, MOOXBATWI HA PYKHM ApPTeMHIY, IOIIAOWI €e...
M ToTYac pykKu MOKpBUIMCH OAarpOBBIMM BOJIABIPSIMHM, a M3 IVIa3 CHOBA IO-
TOKOM XJIBIHYJIU cie3bl. OH roToB ObUI compaTh C ceb0s KOXY — TaK OHa
yecanach! OH 3amprxajcs!
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— Tak 3To M3-3a KOUIKM Tepiuio s Takue Myku! KTo GBI MOT mo-
IyMaTh, KTOo OBl MoTr momymaTh! — moBtopsin CajnrTep, pacxaxuBas IO
BEpAH/IE.

Canrrep cTpanan ajuleprueii K 1IepCTU KMBOTHBIX, KaK ObI BBIPA3WJIUCH
Tenepb MeIuKW. BHuMartensHO Habmiomasi 3a coOoif M KOIIKOM, OH caesan
U3 CBOEI0 HECYACThbs HEOXMAAHHBIE BBIBOABLI, KOTOpPHIE IO3MHEE OOJErYVIn
cTpajaHusi MHOruX Jironeit. OH omMcal NpU3HAKW CBOEH CTpaHHOU 060je3-
HM, pa3paboTan mjis Bpayeil oco0yio KOXHylo npoOy Ha awiepruio. Ho
peyb 00 5TOM MOUIET MO3XKe.

Hukorna B mpupone He ObIBaeT OBYX COBEPUIEHHO ONWHAKOBBIX CYy-
mwectB. Hukorma. [lake voeHTUYHBIE ONM3HEIbI, T€HBl Y KOTOPBLIX COBEP-
LIEHHO TMOAOOHBIE, HECYT B XapaKTepe U TEJIOCIOXEHUM CBOEM HEKOTOpHIE
pasIuyuMsL.

Ecte B Omosorum Takoif TepMUH — IEpBUYHAs peakTUBHOCTb. OH 03-
HA4aeT CIOCOOHOCTh KaXKIOro XXMBOIO OpraHM3Ma TaK WIM MHaye pearupo-
BaTb Ha BO3JCKHCTBME BHEIIHErO MHpa: Ha CBET, Ha XOJOH, TEIUIO, ObIM,
TyMaH, 3aIlaxy, KpacKu, pa3Hbie BEIIEeCTBa, Ha MUKPOOOB U WX simbl. Cio-
BOM, Ha BCe, YTO Hac OkpyxaeT. [laxe BUpyCH M OakTepuu o0amaroT
MEePBUYHON pEeaKTUBHOCTBHIO. DTO CBOICTBO BCETO XMBOIO Ha 3emile.

Ecnu BUpYCBI, CKaXeM, OCBETUTb YIbTPadHOJETOBBIMU JIydaMHU, TO
MOXHO paclIaTaThb MX MEPBUYHYI0 PEaKTUBHOCTb. Temnepb OHU CWIbHEE OYy-
IyT pearupoBaTh Ha MHOTHE BEIIECTBAa, KOTOpHIE IpEeXIe INEpEeHOCWIH 0e3
ocoboro Bpema mwisi ceds. Y1 Mwuinapnbl MOTOMKOB OOJYY€HHBIX BHUPYCOB
OymoyT BecTH cebs TakK Ke, KaK MX «pacllaTaHHbIe» Ipeaku. MHUKpOOBI —
CTapUIOKOKKM, NMHEBMOKOKKM, MOJIOYHAsl MaJIOYKa, CTPENTOKOKKUA —
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TOXE WM3MEHSIIOT CBOIO IEPBUYHYIO PEAKTMBHOCTb (MEpy 3alllUThl), €CJIU
JIOCTaTOYHO YMEJNIO 0OpaboTaTh MX XMHUHOM, CYJIEMOM, a30THOKMCIBIM CeE-
pedpoM U IPYrMMM BPEIHBIMM IUISI HAX BEIlIECTBAMMU.

[NepBuuHasi peakKTUBHOCTb — CBOMCTBO ITyOOKO MHIMBUIYJIBHOE, OC-
HOBBI €T0 3aJIOXEHBI B HACJIEACTBEHHOCTM opraHu3Ma. M maxe Oparbs IO
KpOBU BeOyT ce0s1 3mech Mo-pa3sHoOMy. B3sTh MOpcKuX CBUHOK. MHOro et
Ha3an ux 3aBe3nu B Empomy u3 IOxwoit AMepuxm. IIpousolni oHM OT
IBYX Pa3HOBUIHOCTEH OUKMX IMpPENKOB: OpasWIbCKUX M apreHTMHCKUX, KO-
TOpble KpOBHBbIE OpaThsi. HOo 4TO KacaeTcsi MepBUYHONM pPEeaKTMBHOCTH, TO
apreHTUHCKNMM MOPCKMM CBMHKaM Jajieko A0 OpaswibCcKux. ['0BOpsi sI3bI-
KOM HayKu, MOPCKHE CBHUHKM BOOOIIE «BbICOKOYYBCTBUTEJBHBI». Bpauu
U OMOJIOTU 3HAIOT, KaK TPyOHO paboTaThb ¢ HUMU. Jlerkuii BeTepoK B IIO-
MEIIEHUM — M MOpPCKasi CBMHKA YK€ YMXaeT: IpOCTydwiach. JKapkuii
IEHb — OHAa JIEXMT BpaCTSKKY, 4acTO IOBIIIMT: meperpeiack. M odeHb
HepBHBIN 3Bepek! MoXeT yMepeTb OT CTpaxa, e€Cld Ipy0o B3sSITb €ro us3
KJIETKM.

CenexiMoHepHl BBIBOAWIM ITOPOIBI MOPCKMX CBUHOK, «UyBCTBUTEJIb-
HOCTb» KOTOPBIX He 3Hayia mpenena. OHM 6ojenm U TMOIM OyKBaJIbHO OT
Bcero. CTaBUTH ONBITHI Ha TAKWX KWBOTHBIX OBLUIO HEBO3MOXKHO, BBIBOIM-
JIM WX IJIs1 OCOOBIX LIEJIEH.

A BOT MBIIIN, CYCIMKM, KpPBIChl, HAlpOTUB, IOJYYWUIM OT IPUPOIBI B
Jlap Takue TeHbl, KOTOphIE OENaloT MX O4YEHb XM3HecHOoCOOHBIMU. OcobeH-
HO KpPBICHI, OHM JIy4llle MHOTMX OPYIMX TIPBISYHOB IEPEHOCAT M XOJIOd, U
rojon, u 6osie3Hu. Kpbica BEDKMBET U Oaxe OyAeT HEIUIOXO cebsi YyBCTBO-
BaTh, €CJIM 3apa3sUTb €€ TaKol m030il MUbTEpUMHBIX MHUKPOOOB, OT KOTO-
pBIX MOpCKasi CBMHKa cpa3y ympeT. O0e3bsHBl M TOJIyOM TOXE OYeHb
YYBCTBUTEJIbHBI K NEUCTBUIO OUMTEPUIHOIO sa.

Tak BOT, OT 3TOUl BpOXIOEHHOHN INEPBUYHON PEAKTUBHOCTU TOJBKO OOWUH
LIar 10 BPOXIEHHOU MOBHIIIEHHOW YyBCTBUTENBHOCTU, KOTOPYIO U Ha3bl-
BalOT aJjuieprueil. Bropasi leTMKOM 3aBUCHUT OT MEpPBOA.

BemiectBa, KOTOpBIE BBI3BIBAIOT AJJIEPTUIO, HA3bIBAlOT ajljlepreHaMu.
AnyepreH — 3HAYUT «[OPOXIAWOIIUK ajuiepruio». OHU OBIBAIOT CaMbIe
pa3Hble U caMble 3arajoyHO-OObIYHBIE. B MCTOpUHU, NPUKIIOUMBIIEHCS C
CanrtepoM, ajuiepreHoM ObUIa, HallpUMep, LIEPCTh KOLIKH.

«boiitech aM0apoB U 300IIAPKOB!»

Koxa 1 mepcts XUBOTHBIX, MEpbsl NTULl — CaMble CUJIbHBIE U3 all-
JIEPT€HOB.

be3 nowmaneit, roBOpAT 3HATOKU, HEMHOTO OBl JHOCTUT B IPEBHOCTH
yeNioBeK. BIpsikeHHBIE B IUIYT U B KOJIECHUIIBI JIOLIAAW OYE€Hb IIOMO-
Tajid JIIOASIM, KOTJa OHM 3aKjaiablBaju IlepBble KAMHM LIVMBWIM3AIIMU.
Ho nomany naBHO «TpynsaTcs» ellle U B MEOUILIMHE.

IlonBeka Ha3anm, Korma U300penu JedyeOHble CBIBOPOTKM, yYEHEBIE
BBIOpaIM JIoWIaAel, U Te CTaIM Oe3ydyacTHBIMU, HO HEU3MEHHO IPHUCYT-
CTBYIOLIMMU «COTPYIHUKaAMMW» OAKTEPUOJOTUYECKUX MHCTUTYTOB. B mio-
60M TakKOM HHCTUTYTE BCEria €CThb 3aroH mjis Jolianeili. BopoHwie,
THeAble, Merue Jouwankyd 0e33a00THO MmacyTcsl Ha Jyxaiike. A B 3TO
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BpeMsl B Tejie KaXIOH M3 HUX COBEpIIAIOTCS BeluKue mpouecchl. Jlo-
1agb CHayajJla MMMYHU3UPYIOT, BBOASIT B €€ KPOBb HYXHYIO J03Y MHK-
poOHBIX smoB. Jlomiane 3ab6oneBaeT. M TyT ee BHYTpEHHUE CUJIBI MOOHU-
JIM3YIOT BCE CBOM BO3MOXHOCTM Ha OOpbOy C MHO3EMHBIM BTOPXEHU-
eM. B TKkaHsIX BBIpabaThIBAIOTCSI OCOOBIE BELIECTBA — IPOTUBOSIAUS
sagy MuUKpo6oB. Mx HasbiBaloT aHTUTeNaMU. Tenepb yXe KpoBb OO0Jib-
HOWU JolIany 1ejie6Ha: B HEl MHOro KpOXOTHBIX OONIIOB MPOTUB MUMK-
po0OOB — 3alIUTHBIX aHTUTEJ. Eciu B3ITh 3Ty KpOBb (OOBIYHO OepyT
CBIBOPOTKY, KPOBSIHYIO XWUIKOCTb 0€3 3pUTPOLIUTOB U JEUKOUUTOB) U
BJIIUTh €e OOJIbHOMY 4YEJIOBEKY, TO aHTUTeJa HAaYHYT YHUYTOXATh MUK-
poOOB, ¥ 4YeNOBEeK, OO0peTasi CTOJb MOIIHBIX COIO3HUKOB, MOMpPAaBJISIET-
cs... WM 3a00JieBaeT HOBOM OO0JIE3HBIO.

Bapyr nosiBiisieTcs ChIIIb Ha KOXeE, CUJABHOE cepllieOheHue, yaylibe,
a WHOIIAa HACTYMaloT Jaxe IIOK U CMEepPTh.

Otuyero? OT CBHIBOpOTKU. BepHee, OT ajiepreHoB, KOTOPHIX B HEW
MOJHBEIM-TTIOTHO. KOHEYHO, 3TM BHE3aIllHblE M POKOBBIE OCJIOXHEHMUS
pa3BUBAIOTCS TOJIBKO B TOM CJiydae, €CliM Yy 4eJoBeKa, KOTOpOMY BBe-
JIIeHa CBIBOPOTKAa, aJUIeprus K KOHCKOM IIEPCTH.

W He TOJNBKO IIEPCTh, BCE KOHCKOE€ MOXET BHI3BaTh Y HEro MPUCTY-
bl ajiepruu: cOpysi, cemio, MOMOHA, caM 3amax JOLIaAWHOTO IIOoTa.
VBBI, TaKO#l YeJIOBEK HMKOINA HE CTaHET XoKeeM! A eciu OH, HUYETO
He Momo3peBasi, YXe MM CTajl, €My IpUIEeTCS OBICTPO IEPEMEHUTH
rpodeccurio.

BnpoueM, anjieprus NpUHYXIAeT MEHSTh MPOGECCUIO HE TOJBKO
XOKeeB. MenukKaM XOpOIIO HM3BECTHO 3a0ojeBaHMe — OpOHXMaJbHAas
acTMa MeXOBIIMKOB. PaGouue, KOTophle 00pabaThiBalOT IIKYPKHA XW-
BOTHBIX, MHOINAa MNPHUOOpETaloT K MX IIEpPCTH, KaK TOBOPST, «0COOYIO
MOBBIIIEHHYIO YYBCTBUTEJIBHOCTb», TO €CTh ajjepruio. Ilpoucxomut
3TO, KOHEYHO, HE CO BCEMM, a TOJIbKO C TEMM, KTO MOJY4YUJ OT POAU-
TeJIEM IO HACJAENCTBY MOBBIIIEHHYIO IEPBUYHYIO PEaKTUBHOCTb. Tako#
YeJIOBEK BCIO XM3Hb OYIeT XWUTh BO Bpaxne ¢ ajuieprueii. Mmesa meno
C MeXOM, OH 3aboJjieBaerT.

— BaM Henb3st paboTats Ha MeXoBoO#l (abpuke, MOTOMY 4TO y Bac
aJlJIeprusi K IIepCTH XUBOTHBIX, — TOBOPST Bpauu. [OBOpST He IO [O-
ragke, a ImpousBens ocobyio mpoOy. Ee m3o6pen Canrep Gonbine cra
JIeT Hasaj.

DTa npoba oyeHb MHpocTa. bepyT Kollayplo MIEPCTh WIM IIEPCTh
JPYroro XWBOTHOTro. [IpUTOTOBNSIIOT U3 HEe «HACTOWKY», a MOTOM BBI-
TSXKY, YOajsisl BCce HeHYXHble mpuMecu. OCTaBJSIIOT TOJBKO ajljiepre-
Hbl. JIOIyCTUM, Y KOro-TO ITOAO3PEBAETCS ajlJIepTrusi K IIEPCTU KOILIKM.
Torga B KOXY €My BTMPAalOT 3Ty caMylo «HacToluKy». Ecau amnneprus
JIEeACTBUTENBHO €CTb, TO CIIyCTSI HEKOTOpPOE BpEMsSI Ha KOXE YeJIOBEKa,
TaM, IJle BTepTa Obljla BBITSXKA, BCIIBIXMBAET ajoe ISITHO BOCIAJIEHUS.
I'msags Ha Hero, BpayM KadaloT rojoBaMU M TOBODAT:

— ¥V sToro yeysoBeka ajuieprust K komaybeil mepctu. KoxHas pe-
aKuMs y Hero, Kak BUAWTE, IMOJOXUTEIbHAaS.

A Temephb IOCIYIIANTE, YTO CHYYMIOCH HEJABHO B OJHOW Hay4yHOM
naboparopuy. PaGoTanu B Heil mecsaTh coTpyAHUKOB. OObluHass Gakre-
puosiornyeckasi JabopaTopusi ¢ MOACOOHBIM IMOMELIEHUEM I XHUBOT-
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HBIX (BMBapuii — Ha3bIBalOT €ro OOBIYHO). BApyr omHaXIbl BBISICHU-
JIOCh, UTO y BCE€X HEeCSATEphIX SIBHbIE CHUMIITOMBI ajlJIEpruv: HapbIBBl Ha
Teje, paciyxjiu U O4eHb OOJISIT CYyCTaBHI.

HMccnenoBaHWsT OCTAHOBMJIMCh — HEKOMY CTajlo paboTats. Cpo4HO
BBI3BAJIM B JIaOOpaTOpHIO Opuralay CHEeNUaJMCTOB, Bpaudel, M3y4yaloIHMX
amnepruio. IlepBbIM OeOM IIPUTOTOBUIM BBITSKKM M3 ILIEPCTH U
IepbheB J1aOOPaTOPHBIX XXMUBOTHBIX. MIX OBUIO MHOTO: MOPCKHE CBUHKH,
MBIIIM, KPOJUKH, 00€3bsHBI, Oejible MopoaucThie MNeTyxu. KoxHas
nmpo6a y BceX COTPYIHMKOB ObLIa IMOJIOXUTENbHON. COMHEHUN HE OC-
TaBaJiOCh. aJUleprueil Harpagujiu HCCIefoBaTeNiell ajjiepreHbl U3 IMepb-
€B U IIepcTH JabopaTOpHBIX XMBOTHBIX. To OblIa HacTosIlas ajiep-
rudeckasi anuaeMusi. Jlaxxe COTpPYIHUKHU, KOTOpble 3KCIEPUMEHTHUPOBa-
U TOJBKO C o6e3bsiHaMHM, HEOXWIAaHHO, KaK pacckasajga KOXHas
npo6a, oOHApYyXWJIM IOBBIIIEHHYI0 YYyBCTBUTEJIBLHOCTh M K ajuiepreHam
W3 MEepPheB IETYXOB M KpOJIWYbel IIEepCTU.

N takoB ¢uHan 3TOH MCTOPUHU: BCEM 3a00JEBIIMM COTPYIHUKAM
MPUIILIOCH IepEMEHUTh Npodeccuio, UM peKOMEHIOBAIM BIIpEdb Aajie-
KO OOXOOUTh CTOPOHOI BCSIKOE XHWBOTHOE.

AJliepreHsl 3acTaBJISIOT YEJOBEKa C BBICOKOW IEPBUYHON pEaKTHUB-
HOCTBIO OBITh OYEHBb OCTOPOXHBIM. [laxe cobaka, KOTopasi, Ka3ajaoch
ObI, 0e3 Bpema IJisd BCeX MHOTO JIET NMPOXWia B JOME, MOXET CTaTh B
KOHIIE KOHIIOB CMEPTEJIbHO OITACHOM.

M nocne Toro xak ot oOIIeHUSI C cCODAKOW pa3OBBLETCS Yy 4YeToBeKa
aJuleprusl K LIepCTH, OH He CMOXET IIPUKOCHYThCS HU K OJHOMY XHU-
BOTHOMY, HU K OTHOH nTULE. A eClIU IPUKOCHETCS, ITOYYBCTBYET TOT-
yac MYYUTEIbHOE YyAyIibe (ero Ha3blBalOT YacCTO acTMOM).

Bel pemmian yKpacuUTh IUISIIKY NTUYbMMU nepbiMu? He cnemmre.
CHauana npo6a Ha aJulepruio, ImotoM Inepbsi. M1 yX Bo BCSIKOM ciyyae,
He OepuTe UX OT CTaphlX ITHUII, OTOMY YTO B HUX OOJIbllie ajiepre-
HOB — TaKOB COBET 3HATOKOB, XOPOIIO 3HAKOMBIX C KOBapCTBOM all-
JIEPTUU.

AHrnuiickuit 6uonor KpailH BbIpa3ui CBOE€ MNpedoCTEpEeXEHUE B
clioBax eille 60Jjiee SHEPTUYHBIX.

— botitech am6apoB U 300mMapkoB! — cKa3zall OH.

JJIsT MHOTMX, KTO JIIOOUT morjia3eTh Ha XWBOTHBIX B KJIETKaX, 3BEpU
MOIYT OBbITh ONACHBI Jaxe 3a pelleTKoil. Beap amiepreHsl U3 LIEPCTH
U IIepbeB HE3PMMO HOCSTCS B BO3ayxe. YenoBeK, K HUM HE BOCIIPHU-
MMYMBBIM, HUYEro He IouyBCTByeT. Hy a Kakue HCIIBITaHUS XOYT aj-
JIepruka IpM BCTpede C ajlepreHaMHu, MBI yXKe 3HaeM.

AMOapbl OmacHbl TEM, YTO B HMX BOMSTCSI MBILIN, KPBICHI, JETy4YUe
MbIIu. CIIOBOM, TOXE «3BEPhHE».

OmnacHbl Jaxe UTpylIKd — JIOXMaTble MEABEOAW U 3alIbl C LIepCTS-
HBEIM BOpcoM!

s aJIepruKoB 4acTO U ONeXIa ajljlepreHHa: IMajJbTO C MEXOBBIM
BOPOTHUKOM, ITyXOBBHIM IUIATOK, 1Iy0a, BajJeHKU. A CBUTEP MOXET 00-
paTUThCS B OTpaBleHHYI0 TYHUKY I'epakia. Koxa rmom HUM 3yIuUT U
BCIIyXaeT, Clla3Mbl IepeXBaThIBAIOT AblIxaHWe. 1O 3HOOMT 4eloBeKa B
YyXOH IlIepcTHu, TO 6OpocaeT B Xap — BOT KaKOBBI IPUUYAbLl ajLulepruu!
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Boiirech 0a0ouek!

babouyka MamieT KpeUIbSIMU M POHSIET MBUIbILY, KOTOPOX OHM IPUITYIpeE-
Hbl. BeTep momxBaThIBaeT ee M Pa3sHOCUT JAJIEKO BOKPYT. A B IOTEPSHHBIX
yenryiikax cuibHble ajuiepreHbl! HecKONBKUX MTOCTaTOYHO, YTOOBI ajUIEPrUK
TSDKEJIO 3aHEMOT, BHOXHYB HX C JIETHUM BETEPKOM.

JdHeM 06ab0YKM, a HOYBI0O MOTBIIBKM — HET IIOKOS HU OHEM, HU
HOYBI0O TOMY, KOrO COOCTBEHHBIE €ro IreHbl OOpeKJIU XUTh B CTpaxe Ie-
pel HaCEKOMBIMHU.

HeBuHHBIE pyvyeitHMKM, YTO HENOJITO MOPXAIOT JIETOM Had BOIOM, TOXeE
OmnacHbl 151 Hero. Ml xoMmapel, U MOCKUTBI, BCAKWI1 <«THYC» TaeXHbIN, U
myensl, U ocbl! A KJIOMBI, TaK Te OyKBaJIbHO MOIYT «3arphbl3Th» AUIEPIUKa
HAaCMepTH!

3Hanm 06 stom CanteikoB-1lleapuH, xorma mucan <«Mcropuio ropona
I'mymoBa», WIM TOJBKO (DaHTa3MpOBaJl, HO IIOIPEIIMJI IIPOTUB IIPaBIbI
HEMHOIO, pacckKasaB O TOM, KakK B30yHTOBaBlyiocs JIyHBKY 3arpbI3Iv Ha-
cekoMble. OHa «3aHsUIa OOOpOHY» B M30e M, Hejiast BbUIA3KM, pacliaxvBajia
JIBEPb, M TOTYAC MOJYUINA KJIONOB aTAaKOBAIM INIYIOBIEB. Te B yxace pas-
6eranuck. Ho mpuiiien meHb, 1 B uU30e crayio TuXO: JyHBKY 3aeiu KJIOMBI!

A Takoe u BIipaBny Benb ciydasiock B Poccum! C ajuieprukamu. B MHBIX
n30ax KJIONOB He COTHAMM cumTaiu. [Ipu pacyecax KiomnuHble ajuiepreHbl
nonanaiM B KpoBb. YesoBek Oojien U yMMpal. MenuliMHe, TOBOPSIT, M3-
BECTHBI TaKWe INpoucimecTBUs. Yaine rpyaHble MJIageHLBbl T'MOIU OT
KJIONOB, PEOKO, HO CIy4yajloCh, YTO M B3POCJHBIE YMHUpaIXU OecciaaBHOM
CMEPTBIO IIYNOBCKO# JIYHBKM.

Hrak, xiomnbl, KOMaphl, MOCKUTBI, OE3yCIOBHO, BPEIHBl BO BCEX OTHO-
meHusix. Ux Hamo yHuyToxaTth. M mMx yHuUYTOXaloT mHcekTunmmamu. Ho
WHCEKTUIIMABI, TIPEICTaBbTe, YaCTO caMM COAepXaT ajuiepreHbl. M rosryda-
€TCsI, 4TO, aTaKys C MX IIOMOIIBI0 HaCEKOMBIX, YEJIOBEK IMOpaKaeT ceOs.

AnnepreHbl paboTaloT CKpBITHO. MIX O4YeHBb TPYIHO HalIylaThb, NEHCTBY-
0T OHU C PEeNKMM YIOPCTBOM. LISl pa3BUTHS aJUIEpTMM KakK pa3 U HYXKHO
Majioe, HO ITUTENIbHOE BO3NEUCTBUS aJUIEPI€HOB.

Heckonbko jieT Hazanm B paiioHe Benukwx ozep B AMepuUKe peUIIU
YHUYTOXUTh KoMapoB. Pasmax paboT ObUI YMCTO aMEpUKAHCKUH... NECSITKU
CaMOJIETOB paCHbULSUIM SIIOBUTHIE BEIECTBAa, pabOOTHUKM CaHUTApHOM
CITy>kKOBbl B 3alIUTHOM ONEXAE TOIMOJHUTELHO OINPLICKMBAIN KaXIyl0 KO4Y-
Ky. Boma Ha 6osioTax MOKpBUIACH TOJICTOM IEHKOM XMMHUKAToB. Komapos
He crano. KoMmapel morubnau, HO MPUIIUIA... AJUIEPTUs. Y XUTEJed OKpecT-
HBbIX TOPOIOB U (hepM OOHAPYXWIUCh BCE TUIMYHBIE €€ CUMMTOMEIL. JIro-
Jiell criacaiyv OT MajisIpuu, HO, OT aJUIEPTMM 3alllMTUTh HE CMOIJIM. A enBa
JIN aJIeprusi MeHee OIlaCcHa, YeM MaJIsipusl.

JIisa Bcex JIM CJIaJKa 3eMJISTHMKA?

«OTten; MeIMUIUHEB» TWIIIOKpAaT 3HAJ M OIMCAI ITOYTH BCE H3BECTHEHIE
HaMm Oosie3Hr. ONHO CTpaHHOe 3a00jieBaHUE OYEeHb €ro YIUBWIO, W, pac-
CKasblBas O HEM, OH HE CKPBIBAJI CBOErO 3aMelIaTeIbCTBa M HEJOYMEHMS.
Ecth miomu, rosoput I'mnmoxpaT, KOTOpHIE €NsSIT TO Xe, 4TO U BCe, a
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IIOTOM BAPYr cpa3sy, IOcje YTPEHHEN, OTHEBHOW WIM BEYEPHEH Tparessl,
TMOKPBIBAIOTCS CTPYIIbSIMU U OTeKatoT. M Bpome OBl HUYEro 0COOEHHOTO He
CbeNU: MsCO, pbIOa, siilla, MOJIoOKO. HuUKakux 3aMOpCKMX KYLUIaHUH U
MPUIIPaB.

IIponun Beka, a Bpayud U ceiyac 3aMeyaloT, YTO 3eMJITHUKA, HaIlpU-
Mep, JJAKOMCTBO He ISl BceX. IHBIM JIIOISIM OHAa MPUHOCUT HE PamocTh, a
ancKue MyKHU.

— IloyeMy 6Bl 3TO, HOKTOpP? A yX OT 3eMJISIHUKU C MOJIOKOM U
COBCEM XYIO...

Bpauu Ternepb 3HAIOT, UTO B 3eMJITHUKE U B MOJIOKE MHOTO aJUIEPTEHOB.
OcobeHHO B MOJIOKE, MpaBaa, HE B CIYILEHHOM, IIOTOMY YTO BBICOKAasi
TeMIIeparypa, Mpyu KOTOPOI IIPUTOTOBJSIOT €ro, paspyliaeT ajuiepreHel. Ho
CIYIIIEHHBIM MOJIOKOM HEJIb3sl KOPMUTh MiafeHleB. M1 Xyoo TeM U3 HUX,
KOTOpBIE MPUXOIST B 3TOT MUP C BBHICOKOW NEPBUYHOU PEAKTUBHOCTBIO.

Anneprusi K MOJIOKY (ee Has3bIBalOT HEPEOKO TUaTe3oM) OOHapyKuBaeT
ce0s1 B OTEYHOCTM M MOKHYIIMX ITy3bIpbKax Ha KOXe. A WHOrIa Oejo KOH-
YaeTcsl COBCEM IUIOXO: peOEHOK YMMpAET.

Ioxonan O6yKBaIbHO <«IIEPETPYKEH» ajUIEpreHaMM BCEX COPTOB. B HeM
Lesblit OykeT ajutepreHoB. I B jemeHIaX Ux HeMallo.

Jaxe xy1e6 HaIll HACYNIHBIA — IMIEHWYHBIA M pXaHOW — HEKOTOPBIM
JOISIM JIy4iie He ecTb. OHM 3aJbIXalOTCSI OT OTHOIO JIMIIb 3araxa MyKW,
OT OIHOIO BMIA I'PEYHEBOI Kallld U KyKYpYy3Hl.

N puiOy Toxe sydiiie He ecTb! M OBITH ITOmaibllle OT TOIO MECTa, IIe ee
xapsat. OmuH OONBHON ajneprueil MajabyuMK CHUHEN, 3aObIXajcs U Tepsil
CO3HaHUE, €ClIW IpU HEM OTKphIBATM 0aHKy capauH. Henb3s Ha BUmy Yy
ajuiepruka pa3ouTh U KypUHOE SIMII0 — ceifyac Xe y Hero OymeT TspKenbli
npuctyt. 6o B sifliax U B KypUHOM MSICE€ TOXE €CTh aJUIEPTeHBI.

Anneprus M300WIyeT 3aragkaMu. ECTb J0oM, KOTOPBIM IIPUYUHSIOT
CTpajaHus U LIEPCTb XMBOTHBIX, U UX Msico. Ho ObIBaeT, yTO HEe IepeHo-
CSILIME WIEPCTh AUIEPrMKU C allleTUTOM M 0e3 Bpeda ITbIOT MOJIOKO, €IsiT
MsICO, pbBIOY, HO... TOJbKO 0Oe3 mpumpaB! Heckonbko KpyNIMHOK Meplia,
JIMCTUK IETPYLIKA B Cyme, ropudiia (M B IUIIE U B TOPYMIHUKAX) HECYT
UM MYKH, OT KOTOPbIX MEOULIMHA OecCuiibHA ITOKa UX U30aBUTh.

AJUTeprusi K TpsSIHOCTSIM coBceM Hepenka. CKOJIBKO B JTaBHUE BpeMeHa
CJIOMaHO OBUIO KOImHUM (M MHUMOXOIOM CIENaHO reorpauyecKuX OTKpHI-
Tuit!), 4TOOBI Ha CTOJI eBpoOIleHIa IOIAIX XKTY4He IIPUIIpaBBl K €ro IIpec-
Hoil muie. Mckatenu MpsHOCTeH YW IPUKIIOYEHMH He MOIIM, KOHEYHO,
3HaTh, YTO BMECTE C OECLIEHHBIMU Tpy3aMHU B TpIOMax KopalOjieii — B MeII-
Kax C KOpMUEH M NepueM — Be3yT OHM Ha POAWHY LIENbIl «apceHas»
3JIOBPEIHBIX AJUIEPT€HOB.

ITIkBaJ NBETOYHBLIX OYpPh

IMomHO3 — 3TO IOBBIIEHHAS YYBCTBUTEILHOCTh K IBUIBIIE PACTEHMIA.
Jpyrue ero Ha3BaHUS IIONPOILE M TOHSTHEE: «L[BETOYHBIA HACMODK»,
«CEHHasl JIMXOpamKa».

Pumckuii Bpau I'asen 800 yieT Ha3an BUOET YOIUBUTEIbHEBIE BEIM: PO3a,
TMpesiecTHRIN 1BETOK. HO ecTh Jromu, KOTOphIe JIMIIE ITOHIOXAKOT ee, U cpa-
3y M3 HOCA y HUX HeyIep:KHUMO IOJbeT KpoBb. KTo BUHOBAT? AJieprus.
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OHa ¥ HOBOTOTHMI MpPa3THUK MOXKET HCIIOPTUTH JIOOsM. B KoHIe ne-
Kabpsl B Hauaje sSHBaps IO CTpaHaM MMpa, rae npa3gHyioT Hoswlif rox c
€IKOM, HAauMHAeT ITOXON SMUAEMHST «HOBOTOOHEN ajuieprup». MHOrue aji-
JIEpTMKU He IIEPEHOCHAT 3alaxa XBOM — M €JIOBOM M cocHOBOW. M 3T
HECYACTHBIE YACTO 3aIbIXalOTCs TaM, L€ IBIIIUTCS JIETKO U MOPUSTHO, —
B COCHOBOM OoOpy.

OHu Geryt U3 jeca, Kak U3 ama, IOTOMY YTO CMOJIMCTHIE 3ariaXxyd HEeCyT
VM TBITKM. B MOCKOBCKOH 00/1aCTH I1Ba a/UIEPIMYECKUX Ce30Ha — BECHa
¥ neto. B 3T0 BpeMs LBETYT AepeBbsi M TpaBhl. [IBe TpeTH 0OCIeTOBaHHBIX
MOCKBHWYE-aJUIEpTMKOB, KaK HEOXWIAHHO BBISICHUJIOCH, HE IEepEeHOCST
MBUTBLBI JIYTOBBIX TpaB. MHOIMM OITACHEI UM LIBETYIIYE IEPEBbS.

MoxeT, mo3ToMy BecHOII B MOCKBe Ha IpHeMe y Bpada CTOJBKO OOJib-
HBIX C ONYXIIMMH JIMIIAMH, BOCIAJEHHBIMU IJIa3aMM. 3allBETaloT OJIbXa,
OpelTHUK, Oepesa...

Konen, Mass — Hayajo uIoHsA. Bcest 3emis B 1Bery. PasHocuT Betep
MBUIBIYY JIYTOBBIX TpaB: TMMO(EeBKM, OyXapHUKa, OBCSHHIIbI, JINCOXBOCTA.
A moneii, IoABEPXXEHHBIX aJUIEPIUM, My4YaeT «IbUIbLIEBOE OTPAaBICHUE».

Kak ¢ HuM 60poTthcs?

JyManu-oyManyd ¥ OpUIyMaId: aJUIepruio Hamo MepeXBaTUTh Ha IOJIIO-
pore. Korna amiepreHsl IoagaloT B KpOBb, OPraHM3M Halll BblpabaThIBaeT
MPOTUB HUX aHTUTENA. Te YCTpEeMIISTIOTCS HaBCTpedy HaIJIbIM IpUILIeTblaM,
CO BCEX CTOPOH OKPYXalOT IBUILLIEBBIE aJUIEpIE€Hbl, COEPXUBAIOT MX, CBSI-
3BIBAIOT, WIM, KaK TOBOPSAT MEIUKHU, OJOKUpYIOT. I uyenoBeK ouuiliaeTcs
OT «3JIBIX LYXOB», TO €CTh OT ALIEPIEHOB.

Taxk BOT, He OOXMOAsCh, KOIMA BECHOM I[BETYIME TpPaBbl U JIEPEBbS
3aCTaHyT HECYACTHBIX JIIOJEH BpacIUIOX, Bpaud 3apaHee MpOBOAST aJUIEpIu-
KOB 4epe3 Ipo3flliie MCIBITAHMS, YTOOBl OPraHM3M 3aroTOBUJI Bce HEOOXO-
JUMBIE eMy K JIETY aHTUTesa.

HenaloT CHeluaJbHYIO BBITSIKKY U3 IIBETOUHO# NbUIbUBI. Heckomnb-
KO KaIlejib ee MOXHO IIYCTUTh B HOC M B POT, HO HaWIy4YIIMM CYUTa-
€TCs1 «METOI KOXHBIX KBaJpaToB». PHCyIOT fomoM Ha KOXe OO0JIbHOTro
KBaIpaTHK, llapalaloT TOHKOM WroJIKOM M KamalpT auiepreH. Ha mpy-
roii JeHb — ellle OOWH KBagpaTUK, HO YyXe€ MoO0OoJiblle, IOTOM TPETUH,
YyeTBEPTHIII — Bce KpynHee M KpymnHee. B KOHILIE KOHUOB, CIIMHA Y
0OJIBHOTO OyIeT pa3pucoBaHa KakK IIaxMaTHasi JOCKa, HO TOJBKO KaX-
OBl ee KBagpaT Oonblie Mpenbiayiiero. YenoBeK MOCTEIEHHO IOJIy4a-
eT Bo3pacTralolliie OO03bl aJUIepreHOB M He cIiellla 00e3BpEeXUBAECT HX.
A Korma IIpUXOIUT BECHAa W JIETO, B €ro KpPOBU YK€ MHOIO aHTHUTEIN,
TOTOBBIX CPa3UTbCS C AUIEPreHaMM IbLUIBLIBL.

«CMenMTe KJIMMAar...»

AHruiickuit Bpad JI>koH BocTok cyMen «yBUIOETb» aJUIEpreHbl aXe B
COJIHEYHOM JIyue.

3aMeTIWI OH, YTO 3MMOIO 3IOPOB MU MHOIO paboTaeT, HO C IPUXOIOM
BECHBI U JIeTa Kyla YXONAT CWIbI? 3UMON M TyMaThb 3a0bIBAJI O HACMODKE,
a JIETOM OH ero oueHb My4dwi! [IHeM DOKTOp CJIOBHO CJeM: CIE3WINCH IJia-
32 U CMBIKQINCh BEKM OT CONHEYHOro cBeTa. OH TOCKOB&I IIO MOPO3HOMY
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BO3IyXy, KOTOPBIM BCETNA TaK JIErKO IBIIIMTCS, IIOTOMY 4YTO JIETOM y HEro
TIOCTOSTHHO TSDKEJIO JaBWIO I'pynb. JleHb 3a OHEM OIMCBIBAI YYEHBIA CBOM
CTpaHHBIE HEOyTH, He 3a0bIBasi HU MaJieiiieil metaju. A MOTOM HOKJIAIbI-
BaJl O CBOMX HaOmomeHusax (3To Obuto Gosybie 150 ner Hazam) Ha 3acema-
Hun Koponesckoro mMemuuuHckoro otuecrsa. ChaymiaTenu yOUBIEHHO Ka-
YaJIi TOJIOBAMM B BBICOKUX IapUKaXx.

Tak J>XoH BOCTOK OTKpBLI HOBYIO IJIaBY B yUYeHUM OO0 ajUleprud —
pOJIb KIMMAaTUYECKMX (aKTOpPOB.

s xuTeneil cpeqHHX LUIUPOT HEPENKO B TPOMHUKAX «SIOOBUTOM» CTa-
HOBUTCS MopcKasi Boma. CTOUT TOJIBKO BOWTU B MOpE€, KaK MOMEHTaJIbHO
KOXa 0arpoBeeT M IMOKPBIBAETCS BOJABIpIMU. W1 Takoe B Hell dOKeHUe U
3ylI, CJIOBHO K Tey IPUKOCHYJIMCh HE JIACKOBbIE BOJHBI, 2 CMEPTOHOC-
HbIA UIIPUT.

Korma xiaumaT rpo3uT 4ejioBeKy ajuieprueil, TpyogHO eMy HaWTH CIIOo-
KOIHOE MeCTO: ajUulepreHbl BClogy IpeciemyioT ero. Her mydmeit, omrtu-
MaJbHON mJisi Hero mnorogbl. HM OOWH ajulepruk HE CKaXxeT, YTO e€MY
BpeleH OOXIhb WIM CHET, OH He MOXET HaBepHsIKa 3HaTh 3Toro. M mpu-
XOOUTCS €My Hayral KOJIECUTh IO cTpaHe. TojpKo objierdeHue, KOTopoe
OH TIOYYBCTBYET Ha HOBOM MECTE, MOICKAaXET €My, TIe JIy4ille BCEro
XKUTb. IHOTIA B cTeIsix AJTast, XOTSd TaM U 3UMOH U JIETOM IOYIOT BETPbI
M KIMMaT COBCEM HE MATKUil, OecclemHO IPOXOAUT OpOHXWabHAasl acT-
Ma, rogaMy MyYHUBIIAas 4ejoBeKa noMa. WM TakuM XelaHHBIM MECTOM
okaxercss OpinoBckasi objacth, a To M majekas KamuaTka. 3apaHee yra-
J1aTb HEBO3MOXHO!

Bpar ckpsiBaeTcsi noja 3HAKOM <«HKC»

Hamu nerkvue HOBOMBRHO MONIHBIM HAacoc: OHU 3aTATUBAlOT B cebds
BMECTE C BO3IYXOM BCE HEHYXKHOE€, YTO HOCUTCSI B HEM.

YepHble TpYyOBI MasdyaT B CEpOM TYMaHe: 3TO IIOBHCIM B BO3MyXe SIO-
BUTHIE YaCTULIBI CEphbl, HMKEJA, YIVIsI, KAMEHHOYTOJNbHBIX cMol. M B Hux
nputauiack awieprusi! OHa IONKpaabIBaeTcs K JKUTENSIM KpPYIMHBIX MpPO-
MBIIJIEHHBIX IIEHTPOB MCIIONBOJAb M COBCEM HE3aMETHO, Mopaxas IJia3a,
CIIyX, CyCTaBbl, KOXY, Jierkue. Korga Bpauyu Majio 3HaiuM 00 ajUlepruu, To,
BBICJTYLIMBAs U BBICTYKMBAsl TaKMX OOJIBHBIX, TyMaJIM O CaMbIX pa3HbIX 00-
JIE3HsIX: TyOepKyje3e, Iomarpe, 3K3eMe.

Hayka o0 ajmieprus ODHOBpEMEHHO M CTapast U Mojiojmasd. Tonbko B
MOCeHUE AECSITWIETUS] IIPOUCXOOUT OCMBICTMBAaHWE HaOMONEHUIN, YXOIs-
LIUX KOPHSIMU B CEIyl0 TPEBHOCTD.

Yamar TpyOsl 3aBomoB U (abpuK, CTeNeTcsl Hal KBapTajaMu AbiM. U B
HeM MHOro ajuiepreHoB. OCOOEHHO eCiid 3TO ObIM IPEeOINpUSTHii, BbIpaba-
THIBAIOIIMX KacTOpoBoe Macyio. Bce Ta xxe HeHaBuCTHasi kactopka! OHa co-
IEepXUT [Ba ajUlepreHa, KOTOphbIE YJETaloT B TpyOy M 3apaxaloT BO3MyX,
KOT/a nepepabaTbIiBalOT KaCTOPOBbIE OOOHI.

beiBaeT ¥ Tak: nexuT BO3NEe AOMa Kyda nuiaka. IlombesxkaeT camocBal,
CCBINAEeT HOBYIO IPYAY YTOJBHBIX OTOPOCOB, M Ky4ya MOHEMHOIY pacTeT Bce
BbIllle U Bbllle. HUKTO He oOpalliaeT BHMMaHUS Ha Hee. A B JOMe Hallpo-
TUB XUBYT Jiogv. YepHas Kyda MasyudT Ilepell OKHaMM, YTOJbHas IIbUIb
3aJieTaeT C BETPOM B JIOM.
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Yto 3a cTpaHHBIE 0OJIE3HM MOSIBUIMCH B 3TOM KBapTtaie? Horu He ciy-
LIAIOTCS, HEBO3MOXHO XOIWTh, TaK PACIyXJIM CyCcTaBbl. Beku, HOC, ropio,
CJIOBHO PTYThIO, HAJIMBAIOTCS TsLKeCThio. U ymymse! Ecnim Bpay rioxo 3Ha-
KOM C aJuleprueit, eMy MOXET IMOoKa3aThCsl, YTO TYT HEJI0 B KaKOW-TO HEIo-
HATHON MHMEKIIMOHHON Oonie3Hu. TepsieT OH BpeMsI Ha HEHYXXHBbIE aHal-
3bl. A 4epHasl KyJa IIUIaKa BCE€ PacTET U pacTeT.

OObIyHasI TBUTH YJIWII ¥ KBapTUp INepernojHeHa ajUlepreHaM. B Heil u
MUKpOOBI, ¥ MbUIbLIA, U CIIOPHl METbUAMINMX IUIECHEBBIX I'pUOKOB. I'pub-
KOBBIE CIIOpPHI MOOWIN PEKOPHA: WX B ITATHACCAT pa3 OOJIbIIE, YeM BCEX IpY-
IUX aJUIEPreHOB, MapsivX C IMbUTbIO. A 3MMO#t maxe B cro pa3s. Ilomararor,
YTO YacTO BCTpeydalolieecs 3a0ojieBaHWE Y XXWUTelel CBIpBIX IOMOB —
OpoHxMajibHasi acTMa — 00s3aHa CBOUM IIPOMCXOXIEHUEM IUIECEeHU —
rpubKy MyKOpY.

CobuparelbHBIM UMEHEM <«UKC» Ha3BIW I ymOOCTBA MCCIIENOBATEIN
BCE aJUIepreHbl, KOTOphle HAXOISIT B ITbUIM.

AJIJIe[JI‘]fl‘leCKaﬂ BJIACTDb JIbHA M clma.m(onoro KOpHA

l'oBopsiT, uTO, KOrga OBUIM B MOHE IJIagKuhe TNMPUYECKU, Y KEHIIUH
MeHblIe 0oJienu rojioBbl. Bo MHOTUX cpencTBax, KOTOPBIMU IOJIb3YIOT-
Csl MIPU YKJAJIKe BOJIOC, €CTh aJUIEPTeHBbI.

JIbHsIHOE ceMsi HarpaxiaeT roJIOBbl MOOHUII U TOHKO¥M 3aBUBKOM, U
TYIO# MUTpeHblo. AJulepruyeckasi BJacTh JbHa pacHpOCTpaHSIETCS Ha-
Jieko. JIeH — OCHOBa XMOKOIO MbLIa, pa3HOOOPA3HBIX KOCMETUYECKUX
waMnyHei. KanoH — 3To pacTuTedbHas BaTa U3 JIbHA, KOTOPOM Ha-
OuBalOT MOAYWIKM, OUBaHHBIE BaJMKW, MaTpalbl. JIeH B jo60M Buie
BBI3BIBAET AJUIEPTUIO U TOpa3lo yallle, YeM MOXHO IpearoJaraTh.

MuUiiMoHsl XEHIIUH €XEIHEeBHO NeIaloT NMPUYEeCKU, U MWLUIMOHAM
JKEHIIIMH HpPaBUTCS KpacuTh Bojochkl. Ho MHoOrue ju M3 HUX BHHUMAa-
TEJIbHO YWUTAIOT MHCTPYKIWHM, YIaKOBaHHEIE BMecTe ¢ (yakoHOM? A B
HUX YEPHBIM IO OEJIOMYy HAIMCAHO: HEMEIJEHHO IPEKpaTUTE OKPAacCKy
BOJIOC, €CJIM TOYYBCTBYeTe 3y, XKEHME M INOKpacHeHue Koxu! XuMu-
YyecKoe BelIeCTBO napadeHWIeHIMaMUH BXOOUT B KpacHUTENU BCEX BO-
JIoc (M MEXOB TOXE), a 3TO CHJIbHBIN ajljiepreH.

Eme Kieonarpa erumnerckasi, KpacaBulia U3 KpacaBHIl, B pyMsiHa U
MPUTUPAHUS CBOM Ho0aBisiia (pUanKOBBI KOpeHb. JIpeBHUE KHUTHU
Hac B 3ToM yBepsitoT. Ero u ceituac xjaayT B IyApy, B pa3Hble Kpe-
MBI, Ma3, 3MYJbCUM, PyMsSIHAa U B ITPUM, a OH... CUJIbHBIA aJUIEpTeH.
M ObiBaeT Tak, UTO XEHIIMHA, HUYETO HE II0M03peBasi, pacKpbIBaeT
MyApPEeHULly, a MOoApyra BAPYT, 3adbIXasiCh, XBAaTAa€TCsS 3a IPyIb. NPUCTYN
acTMBI OYIIUT €€ OT ONHOro 3amaxa myapbl. [IpwraBku antek u nmapdio-
MEPHBIX Mara3uHOB IIECTPSAT 3TUKETKaMM 3yOHBIX MopoikoB U nact. Ho
KaXIblii TIOOMK CONEPXUT HEMHOTO (UAIKOBOTO KOpDHS U ajIepreH-
HOMW maxydel MSTHI.

IMapdroMepHble alylepreHbl 4YacToO «3apa3suTelbHbl». [IpHBBHIYUKA U3
roma B roj IOJb30BaThCs ONHOU M TOH XK€ MyApOM, YUCTUTH 3yObl OI-
HOM U TOM Xe€ macToil, OyIIUTbCS JMIOOMMBIMUA OYyXaMU MOXKET CTaTh
omacHo¥. OHa co3maeT MOCTOSHHYIO aJUIEpPreHHYyI0 «aTMochepy» B JOME.
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Ecnu astepruss MUHYET CaMOro YejloBeKa C TaKOil IPUBBIYKOI, TO CEMbs,
COTPYIHUKHU IO paboTe OKaXyTCsl B OpOMTE MEIJIEHHOTO BIMSHMS ajulepre-
HOB, a 3TO HUKOIIAa HE IMPOXOOUT OeccleHo.

Pacrnio3HaTh 31ech NMpUYMHY aJUIEPTUM — 3aJadya cO MHOTHMMU HEM3BECT-
HbIMU. JIerko a1 moramaThes, HAIpUMEp, YTO KpOBaBble HAPBLIBLI Ha Teje
pebdeHKa MOSIBWIMCh OT IOManbl, KOTOpoit Mama KpacuT Iyoel? M rimaBHOe
3[IeCh — YJOBUTb MOMEHT. [lepBble NMpU3HAKU AJUIEPrUM — 3TO €€ TpemayTl-
peXIawIle CUTHaJIbl. BaxkHO BOBpeMsl 3aMETUTh MX.

JeiicTBre ajulepriy Ha OpraHM3M MOXHO CpaBHUTh C IMAamalollel Kall-
JIe BOIBI, KOTOpas, KaK TOBOPUT JIATUHCKAsI MOCJIOBHUIIA, «IIPOOHUBAET
KaMeHb HE CWION, a 4aCThIM NameHueM». MemjeHHasi, He3aMeTHasi, HO He-
YKJIOHHO TOBTOPSIIOIIASICSI U30 OHS B JeHb 00paboTKa 4elnoBeKa TeMU WU
WHBIMM aJUlepreHaMu B (puHasle Bcerma MPUHOCUT OYEHBb TsDKEJble HETyTHU.
Bpau momkeH BOBpeMsl IOCTaBUTh MPaBWILHBINA IUArHO3 W MPUHATL HEOO-
XOOMMbIE Mepbl, YTOOBI IMpPEeKpaTuTh MOTOK auiepreHoB. Ho orkyma unmet
39TOT MOTOK — OT MsICa, IIEPCTH, PbIObI, [IBETOYHOHN IbUIbLBI UM YIUYHON
nbUIM, OT xjeba, KOMapoB, COJHIIA, BETpa WIM IyOHOH IIOManbl, — BOT
YTO TPYOHO YCTAHOBUTb. A MOKa 3[0eCh HE HaWIOEHO pEeIIeHME, ajUuieprus
MPOLIBETAET, 3TO OpeIllleK KPEenKUi.

YueHue 00 ajuiepru B HaIld OHU CTAJIO CaMOCTOSITEILHOI Haykoil. Bo
BCEX CTpaHax Temnepb M3y4aloT €€ CIlelMabHble MHCTUTYTHL. PaboTa B HUX
BEIETCsl OYeHb BaxkHasl. M1 MHoOroe yxe cuenaHo.

Ho yem Oonbiie Hayka cobupana (hakToB, 4eM OOINMpHEE CTAHOBIIOCH
IOChE, 3aBEACHHOE Ha ajUIepruio, TeM 3aramoyHee OHa IIPENCTaBIsLIach
YYEHBIM.

O00poTHASA CTOPOHA 30JI0TOI MeaaIu

OTKpBITHE MMEHUIWUIMHA — 3TO «30JI0Tasi 3pa MEOULIMHBI», «IOCTIDKE-
HME, CpaBHMMOE JIMIIIb C 3aBOE€BaHHMEM KOCMOca». Tak MUCAIM U ITHIIYT.
MWUIMOHBI YeJIOBEYECKUX XKU3HEN CIaceHbl MEHULWUIMHOM, U B TPUYM-
¢anpbHOM IIECTBUU II0 MUPY YYIO-JIEKAPCTBO HE 3HAET ceOe paBHBIX.

Mano 3toro, NMEeHULWUIMH IPOHUKAeT B 0OJAacCTH, Ka3ajioch OBbI, He
UMEIoLIMEe HUYEro OOIIEero ¢ MeOUUMHON. B NTUIIEBOOCTBO, HAmpuMeEp, U
MUIIEBYIO TMPOMBIIUIEHHOCTh. HeolileHUMyYI0 yCIyry OKa3bIBaeT OH IIpU
KOHCEpBalUM U B FACTPOHOMUYECKMX CEKpeTax IMPUIOTOBJIEHUS Pa3IMYHBIX
MPOMYKTOB. A KENITOPOTBIE LBIIUISTA KIIIOIOT NMEHUUMWUIMH BMECTE C 3€p-
HoM. OT Hero ObICTpee pacTyT U MeHbliie OOJNeIoT...

Ho BepHemcs K MemuiiiHe. I3 MWUIMOHOB IUMPULEB B Tejla OOJLHBIX
€XEroIHO JILIOTCS BO BCEM MHpPE PY4YbM, IMOTOKU M, MOXAIyi, JaXe peKu
neHuwuiMHa. CrieKTp NMpUMEHEHUsS] aHTUOMOTHKA CTal HACTOJBKO IIUpO-
KMM, YTO BO BCEX YACTSIX CBETA yXKe pa3faloTcs TpeBOXHbIe rosoca: «Cra-
paiTech BOBMOXHO pexXe Ha3HayaTh OOJbHBIM MEHULIWLUIMH!»

Yro ux Hamyraso? AJJIEpreHHOCTb INMEeHUIWINHA! AMepUKaHCKUe
y4yeHble moacuuTanu: exerogHo 200 ciayyaeB TSKENBIX aIEPIrUYeCKUX
OCJIOXHEHHUH IOocJie JIeYeHUs] MEHULUIMHOM, IOYTH TPETh U3 HUX — CO
CMEPTEJbHBIM HCXOMOM. 3JIOBEIIMI IPOLEHT CMEPTHOCTH HApacTaeT Kak
CHEXHBI KOM: 2 TpOILIeHTa IMPUOaBISETCs KaXIblil rom!



ATPECCUSA U OBOPOHA 163

PesynbTaTOM ajyiepreHHOTO OEeUCTBUS MEHULWIJIMHA MOXET OBITh
CUJbHEHIINUNA OUOJOTUYECKUHN yImap IO OpraHM3My, OBICTPBIM, Kak
9JIEKTPUYECTBO, U HEYMOJUMBIN, KaK caMa CMepThb. Iparequsi pasbir-
DBIBaeTCSI MOJIHUEHOCHO, €€ HE OCTaHOBWIIb U He oTBpaTuilb. Ho mpe-
OyNpeauTb MOXHO!

Pacckas o0 amneprum K NEHULWUIMHY YMBILIJIEHHO HayaT CO CMep-
TenpHOro I1moka. O6 3TOM HOJDKHBI 3HaTh Bce. HeT yenoBeka, KOTOPHBIi
He Bepusa Obl B MEHUUWIIMH. [leHUMUWIIUMH — 4ydo, 3TO UCTUHHAas
npaBaa. boJibHBIE 4YacTO YIIpalIMBalOT Bpaya Ha3HAYUTb YKOJBI I€HU-
HWUIMHA, 4YTOObl COUTH TEMIIEpaTypy, Kak OHM OOBSICHSIOT. pyrue
CpelcTBa HUYEro He 3Hayar B MX mia3ax. M OGbIBaer, YTO HEOOCTATOUYHO
3HAIOWMYI Bpay Ha3HAayaeT NEHULUWUIMH TOINa, KOrda ero MOXHO ObLIO
OBl BIIOJIHE 3aME€HUTb APYTMM JIEKAPCTBOM. A TO U €UIe XyXe: JIIOOU Ha-
YUHAIOT camMu ceds jeuuThb. [lokymnaloT B anTeke NMEHUUWLUIMHOBbIE Ta0-
JeTku. Tak He3aMeTHO, HEYKJIOHHO IPOMCXOAUT B HAallleM MUpPE ITOBBI-
LIEHUE YYBCTBUTEIBHOCTUA HACENE€HUS K NMEHULWLUIMHY.

IIlox — caMplii cTpalllHBI# M caMbIif CTpaHHBIN 3(@EKT auieprumu.
Ho oHa MoxeT mposiBASITbCSI U B Oojee Mmsrkoi ¢opme. I[IpaBma, B
«MSITKOH» OTHOCHUTEJIBHO: TaK X€ «MSTKa» U €XO0Bas pyKaBWIIA.

KoBapHble criocoOHOCTH y MEHMLUWUIMHA: OH HaKaIUIMBaeTcs B opra-
HU3ME UM XIeT cBoero yaca. Kaxmpiit ykoi, Kaxnas TabjieTka MOIIOJHS-
0T NMEHULWUJIMHOBBIE «KjIaaoBble». HeBaxxHO, YTO MpUEeMBl JieKapCTBa
MMPOUCXOMISAT PEAKO U PacTSIHYThl HAa MECSLbl WIM JaXe TOIBbl.

AJutepreHbl, moranasi B KpoBb, IOIXBAaYE€HHbIE €€ TOPSIYMM ITOTOKOM,
YCTPEMJISIIOTCS K CBOMM cKJagamM. M1 BOT, CKpBITble B IIyOMHE OpPraHOB,
MPUTAWIMCh OHU, KaK IUBEPCAHThI, JJII KOTOPBIX BCE CPEACTBAa XOPOLLH.
CnycTss HEKOTOPBHI CPOK HauMHAEeTCs TMOApbIBHAasT paboTa. AJIepreHbl
IEHCTBYIOT MEIUIEHHO U METOAWYHO, MAET, KaK TOBOPST MEIUKH, <«aJl-
Jiepruyeckasi peakiysi 3aMeJIEHHOTO THUIIa».

3aboyieBalOT KPOBEHOCHBIE COCYAbI, BaXHEWIIME MarucTpajd opra-
HU3Ma. B HUX 3aTpymHeH Oer KpoBM, MOTOMY YTO aJIEPT€HBI MEePEeKPhUIN
TOHHEJIb. BOKpYr cocymoB pa3pacTaloTcsl IUIOTHbIE 00pa3oBaHUSI — MX
Ha3bIBAlOT MaHXETKaMH, — OHHU KOJIbIIOM CXHMAIOT apTepuu. Te cTaHo-
BSITCS BCE YK€ U YK€, U COBCEM TOHKAasi CTpPysd KPOBM IMPOTEKAeT TeIlephb
yepe3 HUX. A eClIu «3a00Jiejl» KPOBEHOCHBI COCyHd, TO HEIIPEMEHHO 3a-
bosieeT M OpraH, KOTOpbIii OH muUTaer. Majo NpUTeKaeT KPOBU, MaJo
KHCIopona sl TKaHel, MajJo IMUTATEJIbHBbIX BEUIECTB, U IO3TOMY 3aMH-
paeT XHU3Hb B MOPAXEHHbIX TKaAHSIX.

Ho u 3tuM neno He orpaHuWuYuBaercs. B caMoOM «TOHHene», BHYTpHU
KPOBEHOCHOTO COCyJa, B TEIUIOM KPOBU MPOAOJLKAIOT BOEBATh [MEHWIIWII-
JIMHOBBIE ajUiepreHbl. B KpoBM, KaK M3BECTHO, MJIaBalOT KPOBSHBIE TEJlb-
11a: 3PUTPOLIUTHI, JEHMKOIUTbI, TPOMOOIIUTHI, PACTBOPEHBI PAa3JIMYHBIE
coyM M Oenku: aJbOYMMHBI U TJIOOYIMHBI. IleHMUWJUIMHOBBEIE ajuiepre-
HBI, TMONanasi B KPOBb, MPOSBISIIOT K CBOMM COCEISIM KpanHIOI HeIpy-
Kemo0HOCTh. CJIOBHO CrOBODMBILIMCH, YCTPEMJISIIOTCS OHHM K XEPTBE
KpOBsiHBIM OenkaM. CrpyIMBIIUCh BOKPYT, ajUIepreHbl 3a0UpaloT UX U3
KpOBU M 00pa3yioT B COENMHEHMU C HUMHU HOBOE XMMHUYECKOE BELIECTBO
C JUIMHHBIM Ha3BaHUEM:. <«IIEHUIWUIMH-aTbOYMHUHOBBII KOMIIJIEKC».
IIpousonia mepecTaHOBKa MECT: IUIEHEHHBIE O€JKM TeNepb CIyXaT
3aXBaT4YUKY.
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JuBepcusl MpOIOJTKAETCs: aJUIEpreH-arpeccop W MOXUIIEHHBIE UM Gen-
K1 oOpasyloT 3JI0Belliee COOOIIECTBO, KOTOPOEe MENJIEHHO pa3pyLiaeT opra-
HU3M. YHHUUTOXAIOTCS JIEMKOLIMTHI, U 4YeJIOBEK 3a00JIeBaET OYEHb TSDKEIOU
00JIE3HBIO — arpaHyJoUMTO30M. MW BIOpPYr mnepecTaeT CBEpPTHIBAThCS
KpPOBb. DTO YXacCHO, IOTOMY YTO JI0Oasi paHKa, LiapaniHa OyaeT KpOBOTO-
YUTh OO TeX MOp, MOKa He CBelAeT B MOTWIY. A MOXET CIy4YUThCS, Ka3a-
JIoch GBI, U1 COBCEM HEBEpPOSITHOE: HAaYMHAIOT NMOrudarh COOCTBEHHBIE SPUT-
pouLUTHI (3Ta 60JIe3Hb M3BECTHA ITOA Ha3BaHMEM I'€MOJIUTUYECKOU aHEMUM).

AMepuKaHCKIiA ydeHblii CuMMepc pacckasajil Tako# ciydail. 2KeHuuHy
oxunaia onepaius. HyxHo ObUIO ymanmuTh 4acTh Jjierkoro. Ilocne omepa-
MU TOTpedyeTcsi, KOHEYHO, NMeHUIWUIMH. [losToMy y OONMBHOI npoBepuU-
JIA CTENEHb YYBCTBUTEJBHOCTH K HEMY C ITOMOIIBIO KOXHOU npobbl. OHa
0Ka3ajlaCh pPe3KO ITOJIOXKUTENbHOM. «KpacHbIN CUTHaI» TPemyTpexnan: ecTh
ayeprus K neHumuiMHy! Ho oTkyna ona? BonbHasi roBOPUT, YTO HUKOT-
J1a B XXM3HU He JIeYWIach NMEHULIWLIIAHOM.

— Jla BBI BCIIOMHUTE! — HacTauBaJl Bpau.

— Hwuyero takoro s He MOry BCIIOMHUTB. [0 3TOro s BooO1e HUKOrIa
He 6onena. He Bpar xe s1 cebe, moxrop!

Bpau 6bul o3amadeH. KoHeuyHO, oHa He Bpar cebe... Ho mouemy Takas
BBICOKASI YYBCTBUTEIBLHOCTh K MEHHUIUINHY?

Crenanu onepanuio. B jerkoM ObLT HaliieH TEMHBI KOMOK BEJIMYMHOMN
He MeHBbIlle KyJaKa — CIUIOLIHOE MeperUleTeHMe MeTbYalIliux JIUHHBIX
HUTEH. DTO ObUIM TH(B — BETBSIIMECS TeJa MHKPOCKOIWYECKUX TIpUO-
KOB, IEHUIIMJUIMHOBOM IuteceHn. Kak e OHM monaiu B jierkoe?

ITotom Bce crano sicHo. bonbHasi NEHCTBUTEILHO HUKOINA HE JIeUWach
paHbllle MEHULWUIMHOM, HO paboTajla OHa Ha ChIpOBAPEHHOM 3aBOJE.
OkaspIBaeTcsl, HEKOTOpEIE COpTa CHIPOB JIYYIlle CO3DPEBAIOT, €CIM K HUM
IO00aBUTh MEeHULWIIUH. KeHIMHa paboTajla KaK pa3 B 3TOM LEXe U
€XEOHEBHO BAbIXaJla NMEeHUIIWLUINH, YACTUYKU KOTOPOro HOCWJIUChH B BO3-
oyxe. A yX, IOnaB B JIETKWE, CIIOpPHI IUIECEHU, U3 KOTOpOl NOOBIBAIOT
MEHULIWUINH, CTAIM OBICTPO Pa3MHOXATbCS M pacTH.

VYiaeabHbIid BeC JIEKaApCTBEHHOM
aJulIeprMM_yrpoxkaiomie pacrert!

Tak cunraior ydeHble. Y 3Ta npobGsieMa o4eHb cepbe3Ha. [IeHMLWIIUH
M3y4eH BCETO JIydIlle, ITOTOMY YTO 3TO IEPBbIi aHTUOMOTUK, ITUOHED Cpenu
HUX. 3a IpoHieNlIMe ABaalaTh JeT OTKPBIThl M U3TOTOBJIEHbI AECATKU NpY-
TMX aHTUOMOTUKOB. HO yBBI, MOYTH KaXXOblii M3 HUX BBHI3BIBACT AJUIEPTHUIO.

CkaxeM, CTPENTOMULMH — aHTUOMOTUK HE MEHEE BaKHBIM, YeM IMEHU-
mwUMH. CTpeNTOMULIMHOBAS aJUIEpIrusi OYKBAJIBHO IVIOXET KOXY.

He onHu TONBKO aHTUOMOTUKU HECYT B ceOe ajuiepreHbl. ACUPUH, XU-
HUH, MOpUH, CHOTBOPHBIE CPEACTBAa, HOPCYIb(Ma3oy, crpenTouun, draia-
30J1, CYIbIMH, KOKauH, MO, Mpernaparbl IMYeJNMHOIO s0a, aHTUIIMPUH — HE
BHIHO KOHIIA 3TOMY crMcKy! MHOro jekapcTB MpoOAaloT B amTeKax 6e3 pe-
mentoB. M mosToMy camojiedeHue, K KOTOPOMY CO CIIOKOWHOM myllIOi
NnpuoeraloT Joau, 000paYUBAETCA CAMOKAJICYEHUEM.
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O cynbppamMugHoOil kopu ciabliaii? ChIINb MO BCEMY TENY C KPYIHBIM
0arpoBeIM PUCYHKOM HAITOMMHAET HACTOSIIYI0O KOpeBylo. HeoXunaHHOCTh
ee MOSBJICHUS ITyraeT OONBHBIX M CTaBUT B TYIIMK Bpayeil. 1 oHa He Bcer-
na 6e300uaHa. TeMHbIe MSITHA Ha KOXE JIMIUb MMEePBbIA MpeaBEeCTHUK HauM-
HalolLecsl ajulepruM K cyab(haMUIHBIM JiekapcTBaM. [loToMm OymeT Xyxe.

KoHeyHO, ajieprusi K jieKapcTBaM HE TOJIBKO pe3Y/IbTaT JIETKOMBICITHS
JiIoei, KoTopble camMu cebs Jyiedar. K coxXalieHWIo, 3TO TsDKKasi JaHb, KO-
TOPYIO BBIIUIAYMBAET MEAMLIMHA IIpUPOAE 3a CBOM OTKPHITHS. CTpalllHBIH
napajgoKc: MeHUIIWUIMH Hac CIacaeT, OH e Hac U TyOuT.

Jler mBanuaTh Hasajg B MEIMIIMHCKUX PYKOBOICTBaxX OBLIO HAITMCAHO:
«HeT HMKakKMx MNpPOTUBOIIOKAa3aHUN IS NPpUMEHEHHUS TIEHUIIUJIJINHA».
Ceiiyac Tak yXe HUKTO HE CKaxeT. Bpauu craiu HasHayaTb aHTUOMOTUKM
OCTOPOXHO U OCMOTPUTENBHO. «[IeHUIIWLIMHOBBIE peKM» OOMEJIETH. .

Ho kxak xe Bce-Taku OBITb, €CJIM Y OOJBHOIO ITOBBILIEHHAS YYBCTBU-
TEJIBHOCTb K aHTUOMOTUKAM, a 0e3 HUX HeJb3s oboiTuchk? Torma HasHa-
YalT NEHULWUIMH WU OpYrol aHTMOMOTHMK BMECTE C OCOOBIM BelEeCT-
BOM — aHTUTMCTaAMHUHOM.

YXe He pa3 Mbl BCTPEYaJIMCh C TPUCTaBKOM «aHTU» B cioBax. Ilo-
pPYCCKM OHa O3HayaeT «IMpoTUB». [[03HAKOMUIUCH C aHTUTEIaMM, aHTH-
TOKCUHaMH, aHTUOMOTHMKAaMHM, U Telephb JOolUla Ooyepenb N0 aHTUTUCTa-
MuHa. Kak TMOHSTHO M3 Ha3BaHUs, BEILIECTBO 3TO 00JIalaeT NEMCTBUEM,
HarpaBJICHHBIM TPOTUB TMCTaMHMHAa — OCOOOr0 XUMUUYECKOTO COEOUHE-
Hus. [lpu aepruyeckoM Ipoliecce B OpraHuU3Me BCerga MPOUCXOIUT
HaKOIUIEHWE TMCTaMMHAa, OH UrpaeT poJib CBOEOOpa3HOW cnuyku. UToObI
3aTylIUTh 3Ty «CIUYKY» U HE NOIYCTUTh «JLUIEPTMYECKOTO IoXapar», Hy-
XKE€H OTHETYIHUTENb. DTY (YHKIIMIO W BBINOJHSIIOT aHTUTHUCTAMUHOBBIE
npenapatel. OHU, KaK MPaBWIO, CMSTYalOT, YCIIOKAaUBaIOT TEYEHUE ali-
JIEprUH, OrpaHUYMBAIOT ee.

Ho BepHemcs kK GonbHOMY. MTak, yKoOJIbl MEHULIWUIMHA €My IpOruca-
JIU C OTUMEIPOJIOM WIM OPYTMM aHTUTUCTaMMHOBBIM IpernapatoM. Ilosyya-
eTCsl, YTO MEeHUUWUIMH cIlacaeT 4YejJoBeKa OT MUKPOOOB, a JUMEIPOJ
3alllMIIAeT OT NMEeHUIWUIMHA. Takass ABOMHAas 3alllMTa BIIOJHE ONPABILIBAET
cebsi: OONBbHOU M3JIEYMBAETCsl OT OOJIE3HM, M Yy HEro He pa3BUBaeTCs
ajuleprusi K NMEeHULIWUIMHY.

Anneprusi «CTYYUTCS» B KJIMHUKY

J1060#f OBl YyeJIOBEK YXKACHYJCS, ecad Obl yBUIEN IOI MHUKPOCKOIIOM
MWUIMOHBI 0aKTepHUid, XXMBYIIIUX ¥ Hero Bo pry. Pasymeercs:, or Takoro co-
KUTEJIBCTBA HMYETO XOPOIIETo XKIaTh HE IPUXOOMUTCS. YXO, ropjo, HOC,
KaK TOBOPSIT MEIUKHU, — «BXOIHBIE BOPOTa MHGMEKIIUU».

Yrobnl 3amepaTh OajibHElInee MpONBIDKEHUE MMKPOOOB U3 «BXOMHBIX
BOPOT», TIPUPOION INpPETyCMOTPEHBI CIieliMaibHbie Mepbl. CKOILUIEHUS OCO-
ObIX KJIETOK (MX HA3BIBAIOT JUM(POMAHON TKaHBIO) BpacTalOT B TOJIIY
MbIn I0oTkd. [lomyyaercst cBoeoOpa3HOe 3alllUTHOE KOJIBLIO M3 CTOpOXe-
BBIX MOCTOB. OCTpOBKM JTUMMPOMUITHON TKaHUW, 3TaKUe «3arpaguTenbHbIe
XOJIMUKW», U3PBIThIE «OKONaMuU» — JakyHaMu. OOHUM CJIOBOM, MHKpPOO
He TpoineT!
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Ho mpoiitu OoH cTpeMurcs.

B xaxnoMm 3BeHe 3allMTHOTO JUMMOMIHOIO KOJblia NPOUCXOOUT CpaKe-
Hue ¢ MuKpobamMu. KpacHora mpu aHTMHE — 3TO 0arpoBOE€ 3apeBO TaKUX
6utB. Camble KpYITHbIE OCTPOBKM JUM(OUIHONW TKAHU, KOTOPbIE B BUIE
IBYX MapHBbIX BBICTYIIOB JIeXAaT Cpa3y 3a SI3bIKOM, M €CTb 3HAMEHUTHIE
Ianapl. B HUX Bcerma THE3OUTCS BEJIMKOE MHOXECTBO MUKpPOOOB. Yimap 3a
yIapoM HaHOCST OHU OpraHU3My CBOMMM SIaMU, U BOT ITOCTENIEHHO Ha4yu-
HaeT TOBBIIIATECS MCXOAHAs K HMM YYBCTBUTEIBHOCTB: MPUILJIA OYepedb
aJUTepTUM MPOSIBUTH CBOE KOBApCTBO. JlekapcTBa MepecTaloT MOMOraTh, aH-
rMHa He npoxoguT. [lokpacHeBlMe, IEepernoJHEHHbIE THOEM IJIaHObl —
TUTOXME 3allUTHUKA. MUKpOOHbIE ajuiepreHbl IpeBpaTWIY TJIaHObl B ajl-
Jeprudeckuii oyar. OTeK HACTOJIBKO YBEJWYWI IJIaHOBI, YTO OHU COBCEM
COJM3WINCH U TeIeph MOYTH 3aKPhIBAIOT BXOO B TOPTaHb.

Hu B xoeM ciyyae Hedb3sl MEPEeHOCUTh aHTWHY «Ha Horax». boje3Hb
o4yeHb cepbe3Has. OCcOOEHHO omacHa OHa IS IeTed. AJUIEprudecKuil oTeK
MpU aHTHMHE MOXET CTaTh HACTOJLKO OOIIMPHBIM, YTO KakK KjenlaMuy Hay-
HET CXWMaThb ropTaHb. PebeHKy HeueM IbluiaTh, OH 3aiabixaercs. JIumib
TPaxeoTOMUsI — TOpPJIOCEYEHUE — APEBHSIA CMACUTEJIbHAsl Orepalus Morjia
paHbllle IOMOYb. MeIUTh HeNb3st. MUHYThI pellaioT Bce.

Ho Bpay mepXuT He OCTphIii CKajlbIenb, a... Wwnpul. B wmnpuue jgekap-
CTBO OT aJUIepIMM — aHTUTHMCTAMMHO3HBIE CPEACTBA: OTUMENPOJ WIU CYII-
pacTuH. M oITyxo/b B ropjie Mcyes3aer.

Takoe ocioxxHeHHe aHTWHBI BCTPEYaeTCsl HE BCEra, HO 3HATb U IOM-
HUTb O HEM HEOOXOIUMO.

A BOT YTO MNPOUCXOOMUT MpPU PEBMATU3ME, KOINa aJUIEPryusi BHOCUT CBOW
3JTOBENIMI BKJIal B 3Ty 00/e3Hb. AHTMHA WIM MPOCTO THWION 3y0 — He3Ha-
YUTEIbHBINA, TMOJY3a0BITHI 3MM300 B Havane 3abosneBaHusi. Ho cmycrts
HEKOTOpOe BpeMsI HAUMHAIOT OOJIETh U pacIlyxaThb CYCTaBbl, a [JIABHOE, IIO-
paxaeTcsa cepaue. Ilpu peBMatu3Me cepiue CTpagaeT paHo U cwibHO. Cra-
phiit dpaHiry3ckuit Bpauy Byito roBopmin: «PeBMaTu3M JIDKET CYCTaBbl U Ky-
caeT cepaue».

AJulepruyeckue ataku Npu peBMmaTu3Me Opocator B 6ol apMuu aiep-
T€HOB, Pa3HOCHMBIX KPOBBIO ITO Bcemy Teny. Ilom ux ymapamMu CBOM pOI-
Hble OeJIKU BOPYT MpUOOpETaloT HOBble CBOMCTBA. OHU CTAHOBSITCS BpEI-
HbIMM, YY>XXMMHU, BparamMu, WIM, KaK 3TO HAa3bIBa€TCsl MO-HAYYHOMY, ayTO-
aHTUIE€HHBIMU. A pa3 OHM Telepb BpedsiT, TO Kak IMpOoTHBOMEpa B
YeJO0BEYECKOM OpraHM3Me HAuMHAIOT BBIPAOATHIBATHLCSI AHTUTENA, KOTOPBIE
JOJDKHBI YHUYTOXUTh UX. M cpabaThiBaeT 3/1I0BeIIUI MEXaHW3M: aHTUTEJa
ryost cobctBeHHbIe Oesku! IlpaBma, M3MeHEHHbIE W W3YPOIOBAHHBIE ITOL
BO3IENCTBUEM MUKDPOOHBIX a/UIEPTEHOB, HO BCe-Taku cBou Xe! OpraHusm
cbenaeT caM cebsl.

Teneppb yxxe OBa TUIA AJUIEPTEHOB XO3SIMHWYAIOT BMECTE: T€, YTO I1OC-
TaBUWJIU MHUKPOOBI, U T€, KOTOpPbIE paHblle ObUIM HOPMAJIBHBIMU OEIKAMMU.
OHU pacIUTaBIISIOT TKaHU 4YeJioBeKa, Ipy0o HapyllIaloT YETKYHO paboTy Op-
raHoOB, TPUPOIHYI0 TApPMOHUIO HUX CTpOEHMs. AJUIEpreH il OopraHuM3ma
BCerma uyxak, M 4YyxXak pa30oitHbeiii. To, 4To Ha3biBalOT oOoCTpeHueM 00-
JIE3HW TIpU peBMarTu3Me, — B5TO HOBble HaOeru aJUIepreHOB Ha Cepile,
CyCTaBHI, JIeTKM€ U MO3r. JlekapcTBa Mapajiu3yloT pa30oil ajuiepreHoB, HO
OTHIONb HE IOJHOCTBIO. BOT moyemMy MoOryT OBITh 3aTsDKHbIE (DOPMBI PEB-
MaTu3Ma, IUIMTEIbHOCTBIO Ha BCIO XXW3Hb.
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OnacHa ajmieprusi U Ipu TyOepkyiede. KanbMeTt HasBan TyGepKyses
«[PYCTHOM TieCHEW, HauyaToi B KOJBIOEJM U 3aKOHUYEHHOH B MOTWIE». DTy
«IPYCTHYIO IIECHIO» B HalllM THU ITIOIOT HEMHOIO Becejiee, TOTOMY UYTO €CTh
Terepb XOpOIlIMe JieKapcTBa OT TyOepkyne3a. CTpenTOMMLUMH, mack, (TH-
Ba3Ul COBCEM H3JIEYMBAIOT 4axOoTKy. Ho Bce-Taku niogud yMHUpamT W OT
Hee. M1 aTOMy HeMajio CIOCOOCTBYET aylieprus.

briBaeT, 4To CcTeneHb MEPBUYHOI pEeaKTMBHOCTM OpraHuM3Ma, Ta, C KO-
TOPOM 4eJIOBEK pOAWJCA, O4EHb OOOCTpsieTcsl Ipu TyOepKynese. Ha astom
OnaromaTHOM (hOHE pa3BMBAETCS AJUIEPTUYECKUI ITPOLIECC TaKO CWIIBI, YTO
€ro MOXHO CpaBHUTb pa3Be 4YTO C moxapoM. «Ilmams» oXBaThIBaeT TO
OOWH OpraH, TO OPYrOW, M, KakK TOBOpST Bpauu, TyOEpKyJie3 MMPUHUMAET
«TeHepaIn30BaHHYI GopMy». C nerkux 0oje3Hb NepeKUAbIBAETCS Ha MOoY-
KW, MO3T, U3bEHAeT CycTaBbl. IIpu TakoM TyOepKyJese yXe He MOMOraioT
HUKaKue JIeKapCTBa — CTOJIb BEJMK aJUIEPTUYECKUN «HaKajl» OpraHu3ma.

MdeHoOMEeHAJILHO MHOro (hpeHOMEHOB!

UzyueHue amnepruu, mo cyiuecTBy, OeCKOHEYHasl BEpEHMIAa 3arajiok.
ITo yucity eHOMEHOB, OTKPHITBIX €10, 3Ta HayKa MpPSIMO YEMITMOH, TaK UX
MHoro! IToutu kaxnwlii (heHOMEH HWMEHHOM — HOCHUT (PaMIUIMIO Bpauya,
KOTOpBIA BriepBble omnucaa ero. Ilpu TyOGepKysne3e OH Ha3bIBaeTCsl IpoOoi
Iupke, npu Opyuesiese — mnpoboit bepHe, ectb deHomeHn [duka, CaHa-
penu, IIBapumana, bepunra... Tonbko, moxalyil, Mpu care ajulepru-
Yyeckuil peHOMEeH 00O3HAYaeTCsl MPOCTO KaK «MaJIeMHOBasl Ipobay.

Bot, HampuMmep, 4TO IpoucxXomuT Ipu (heHoMeHe Aptioca. Kpomuk u
Jiollagb, Kak M3BECTHO, POACTBEHHMKU HE OueHb Onuskue. Hdaxe ecnu ux
TMOMbITaTbCSI CPOOHUTHL OOINEl KpOBbIO, BCE paBHO He BbIMmeT. CKaxeM,
KPOJIMKY BBECTH KPOBb JIOIIAIH.

[enaetcsa HEOOMBIION VKON B KOXY, B UMCTO BBIOPUTBHIN KpOAWYUIL OOK.
JeHb mpoxoaut, HU4Yero Bpoae Obl He MeHsercsl. Kponuk rMoaBuKeH, 310-
POB ¥ C 3aBUOHBIM aIMeTUTOM OYMIIAeT CBOIO KOpMyllKy. Ha ciemytouiee
YTPO OH IOJyYaeT elle OAWH TaKOil YKOJ M OMgTb «He 3aMmevaeT» ero. Ha
TPETUIl NeHb 3BEPEK HayMHaeT OECIOKOMHO MeTaThCs IO KJIETKE, HUYETO
HE eCT U XaJloOHO cToHeT. Eue Obl: Ha OOKy, B MecTe yKoJja, 3USIET yXa-
caolliasi ITyookasi s13Ba. D10 cpaborana ajuieprusi. Bemb B KpoBHU Jiolanu
COOEPXKUTCSI MHOTO BELLECTB, KOTOpPbIE€ I KPOJIMKA CWIbHbIE aJUIEPIEeHBI.
To xe camoe OymeT, eciu JiOlIangyd BBECTU CHIBOPOTKY KpOJHvKa (pa3ymeeT-
Csd, B HECpPaBHEHHO OoJblliel [103€) WIM IMOCTaBUTh 3TOT OMBIT HAa MABYX
JIPYTUX XWBOTHBIX Pa3HOTO BUIA.

A mipu ¢eHomeHax llIBapiimMana HaOmonaeTcs Takasi KapTuHa. Kpoiauk
MOJTy4aeT B KOXY ONMH-€IWHCTBEHHBIA yKOJI. OOBIMHO BBOAUTCS JIOILIAIU-
Hasl ChIBOPOTKAa, HO MOXHO B35ITb CHIBOPOTKY MOPCKOH CBMHKU WIM He-
OO0JIbIIIOE KOJWYECTBO KaKUX-HUOYIb MHUKPOOOB — 3TO Jiejia HE MEHSET.
[Mpomen neHb. Kpoauk yyBCTByeT ceOsl MPEBOCXOAHO, U Ha ero OOKy HeT
HUM MajiellIux cjlenoB OT ykojia. Eciu Tenepb coenaTh BTOPOU YKOJI (TOJb-
KO JIMIIb BTOpOIt!), HO HE B KOXY, a B BEHY KpPOJMKa, YTOOBI aJiepreHbl
cpasy Mnonajiv B KpPOBb, HAUMHAIOTCS YIAMBUTENbHBIE TMpeBpalueHus. Kak Ha
¢oTorpadpuyeckoil IIeHKe, MPOUCXOOUT «IPOSIBIEHUE» IEPBOTO YKOJIa Ha
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KOXe: OTeK, KpaCHOTa, OMepTBEHUE TKaHEW, a 3aTeM OrpoMHasi 3ustoliasi
si3Ba. Ho Bemp ykos ObLT cienaH COBCEM He psiioM, a B BeHy! Ilouemy Tak
nojrydgaetrcsi? HenmoHsITHO.

CoBceM yX IMapamoKCaJbHEIE BELIM OOHApYXUBAIOTCA B (peHOMeHe be-
puHra. Eciu odeHp MajleHbKWE [O3bl SIIOB OOJIE3HETBODHBIX OakKTepuii
eXeIHEBHO OaBaTh KaKOMY-HMOYIb XXMBOTHOMY, HallpMMep JOLIagu WU
MBIIIKA (BCEr0 OJHY COTYIO JIMOO THICIYHYIO JOJII0 CMEPTEAbHON MO3bI), TO
3BepY HAaYMHAIOT OOJIETh, YAXHYTh U B KOHIIE KOHLIOB 00513aT€bHO MOIU-
6aoT. Eciu TOT Xe OakTepualibHBLINM sIO BBECTHM HE APOOHO, a BCHO OO3Y
cpa3sy, XWBOTHBIE OCTAalOTCSI B XMBBIX. Kaszasoch ObI, Takoe €IMHOBpE-
MEHHO€ MOCTYIUIEHHE SIIOBUTHIX BEIIECTB IO/DKHO OKa3aTh 00Jiee CUIIb-
HOe NeMCTBUE, KaK KOHLIEHTPMPOBAHHBINA ynap, OIHAKO BCE MPOUCXOIUT
Hao0opoT.

Koxnas amnepruyeckast rmpo0a, 0 KOTOpOi ObLIO yX€ TaK MHOIO pac-
CKa3aHO, IO CYIIECTBY, TOoXe (heHOMEH. DTO CBOE€OOpa3HbIE <«ITO3bIBHBIE»
aJUIepryu.

Koxa — 3KpaH, Ha KOTODBIM ITPOCLIMPYIOTCSI BHYTPEHHME [POLIECCHI,
MPOUCXOJSIIYE B HAIlleM OpraHu3Me. «3allOMHUTE, YTO HMKAKMX KOXXHBIX
0oJie3HE HET, a eCTh TOJILKO OO0luee 3aboieBaHUE, KOTOPOE OTPaXKaeTcs Ha
KOX€», — CJIBIIIUT CTyACHT-MEIMK, €IBa IEPEeCTYINB ITOPOr JepMaTOJIOrU-
YeCKON KIMHMKU. BoJnbIpu, ChIIb, siI3Ba — BCETO JIUIIL Hapy>KHOE IMpOsIB-
JIEHHEe <«aJUIEprMYecKOro BYJIKaHa», KOTODPBIM OylIyeT BHYTPU 4eJIOBEKa.
DTO «IaBa», KOTOpash B 3aBUCUMOCTU OT XapaKTepa TeUYeHMS ajUlepruu ca-
MOTIPOM3BOJILHO M3JTMBAETCsl Ha KOXY. Becb opraHu3M mpu 3TOM HaxOOUT-
Csl B COCTOSIHMM OOJIBIIIOTO HAIPSDKEHUS, 3HAYMTENIBHONM «Ha3JIeKTPU30BaH-
HOCTH», a KOXHasl Ipoba Kak Obl oTOjIecK IpH Ioxape. CTOUT A006aBUTH K
aJUlepreHaM, KOTopble paboTaloT BHYTPH, CaMyl0 MX MaJIOCTh Ha KOXY, Kak
cpa3sy e BOKpPYT yKoOJa IOSIBJSIETCS KpacHOTa.

Het BO3MOXHOCTHM paccKasblBaTh O APYIMX aIeprUYecKux ¢eHoMme-
HaXx — WX CAIMIIKOM MHoro. OO6inas 4yepra pOOHUT BCE 3TU 3araiku
MPUPOLBI: HESICHOCTD, NaXe KaKasi-TO abCypOHOCTb, MPOMCXOASAILErO, HE
YKJIaObpIBAlOMIAsCsI B paMKHA HallMX M3BECTHBIX MEIMUMHCKUX 3HAHMIA.
deHOMEHBI OMMCAaHBI MHOIO JIET Ha3al, HO M JO CHUX IOp HE HaxomsT
00bsicCHeHMA. M maxke CYEeTHO-BBIYMCIMTENIbHBIE MAlMHbI HE MOIYT 3[€Ch
MOMOYb OMOJIOraM.

JIarymxku noMoraiT Nno-npexKHeMy

Heno 6puto Tak. OmHaXIsl HEMEIIKOMY HaTypainucTy Ppeiinxy nmpuiiuia
B TOJIOBY CUaCT/iuBasi MbIC/Ib. UTO, €C/U JISATYIIKe, OOBIKHOBEHHOW MpYyIO-
BOHM JISITYILIKE, CHeiaTh YKOJI 4yyXepomaHoi chbiBopoTku? Iloa pykoi y Hero
oKazajach TOJIKO JIOIIaguHAasi CHIBOPOTKAa, M OH Habpan ee B LUMPHUILIL.
I1poKOJIOB TOHKYIO JISITYIIAYbl0 KOXMWILY, HaXajl Ha noplieHsb. [losiBuics
HEOOJIBLION XeJIBaK, KOTOPHI MOTOM ITOCTEIIEHHO paccocalicsl.

IIpomen neHp, Bropoit. KBakyiika Bena cedst Kak HU B YeM He ObIBaJIO.
@peiunxy He Teprneaoch Y3HaTh, YTO K€ BCE-TaKU C HEH MPOUCXOIMUT.
Heyxenu tak HU4Yero u He u3MeHWwiIock? JIgryiika He cobupaiack HU 6O-
JIeTh, HU yMmMupaTbh. Torma @peiiMx ocTaBwi 3Ty JATYIIKY Ui Habmone-
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HUsl, a caM B3sU1 IpYTyio U IIpodeiall ¢ Heit To ke caMoe. OH Bce myman U
IyMajl, KakK 3arjissHyTh BHYTPb JIATYIIAYbero Teja, YTOOBl y3HATh, YTO TaM
TBOPHUTCS.

N 1yt Dpeiinnxa OCeHUJIO: HAIO Xe [MOCMOTPETb B MUKPOCKOI Ha
OpbI3xXelky! DTO TOHUalIasa IUIEHKa, KOTopasl TSHETCS BO BCIO UIMHY KH-
mweyHuka. OHa mpo3payHa M IIPOHM3aHa CEThIO KPOBEHOCHBIX COCYAOB,
MUTAIOIIMX KMIUKH. YYEHbI YCBHIIWI JIATYIIKY, BCKPBUI €€ M PacTsSHyJ Ha
MPEeIMETHOM CTOJIMKE MHKPOCKOIA OPBI3XKEUKY.

Ho Teneprs BUoHO Xxopoiro! BoT 0OCHOBHOM CTBOJI KPOBEHOCHOI'O COCYIa,
a 3TW BeTBU — Kamwuisipbl. [TIo HuM ObicTpo cTpyuTcs KpoBb. Hataikusa-
SICb JIpYT Ha ApPYTa, IUILIBYT B HEl 3PUTPOLIMTHI, JIEMKOLUTHI, TPOMOOLMTHI.
HekoTopble IIapMku, MOATaJKMBAeMble AIPYITMMU, BBIIMCHIBAIOT 3aMBICIIO-
BaThle OYTHU.

Hano cka3zath, ®peiinx rmorybums HeMmao JIATyllleK, HO BCce Xe He Ha-
1Iej B HUX HUYETO OCOOEHHOrO.

Ho BOT omHaXnpl OH MIpuIyMaa HOBBIM omnbIT. ChenaB JSTYIUKE YKOI,
OH pacTsHyJ IoJ OOBEKTMBOM MHUKPOCKOIA OpBIZKEMKY M KalHyJl Ha Hee
CBepXy MaJleHbKYIO KAaILUIIO TOU e JIOIIQAWHOM CHIBOPOTKHM, KOTOpasl OCTa-
Jach B uunpuue. B3missHya B MUKpOCKON — U axHyld. KpoBsiHbIE IIapUKH,
KOTOpbIE OO 3TOro OBICTpPO Oerajyu BHYTPUM COCYNOB, BHE3alTHO OCTAHOBU-
auchk. OHU He Xelajiu OoJibllie ABUraThesl. JIEMKOIUTBI, SPUTPOLIUTHI,
TPOMOOLIMTEI CUPOTIMBO IIPIDKIMCh K CTeHKaM cocyna. Kuikas KpoBb, B
KOTOpOM OHM IUIaBajv, Hayajla CTPEMUTENIbHO MpPOCAaYMBATLCS HapYyXYy.
BOKpyr KpOBEHOCHOI'O COCylIa HapacTaj OTek.

Tak ObLTIO clielaHO OYEHDb BAXKHOE OTKPLITHE.

CreHKa KPOBEHOCHOIO COCyla IMPOHM3aHA MHOXECTBOM KPOXOTHBIX AbI-
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pOYeK U TO3TOMY IpOHHUIIAaeMa, KaK pelleTo. AJUlepreHbl, ObIBIIME B TOMH
Karuie, Kotopyro POpeiyinx ypoHWI Ha OpBI3XKeilKy, MOMEHTAJbHO BCOCa-
JIUCh B KpoBb. ['me-To TaM, B DIyOMHE JIATYLIAYbero Tejda, OHU BCTPETU-
JIUCh C TeMH, KOTOpbIE MOIMNaliu B Hee paHbllle, U3 LINpHUIIa.

Tenepp ux cTajio 3HAYUTEIBHO OOJIbLIE, U OHU COEOWHEHHBIMU CHJIAMU
aTakoBaJd OENHYIO JIATYLIKY,

®peitiix nepBbIM YBHIEN, YTO IPOMCXOAMUT MPU ajUlepruu B KpoBu. OH
y3HaJI, 4YTO caMasl MpuMevare/ibHas €€ 4yepTa — BbIXOH XXUIOKOCTU U3 KpPO-
BEHOCHBIX COCYINOB U OOIIMpHBIE OTeKUu. OTeK pa3BHUBAETCS CO CKOPOCTBHIO
ctuxuitHoro GenctBusi. Eciu maTh BOJit0O BOOOPaXKEHHUIO, OTEK MOXHO OBLIO
Obl CpaBHUTb C HABOIHEHUEM.

To, uto ®peitiux yBUAea B MaJeHbKOMH JIATYILKE, MPOMCXOOUT U B ue-
JoBeke. KpoBEeHOCHBIE COCYIBI «MEJIEIOT», XHUIKAsl KPOBb YXOOUT B TKAHMU,
a KpOBSIHbIE TeJiblia 3aCTpPeBalOT Ha «Mejidn». OHM Terepb He MOTIYT BBIMIOJ-
HATb paboTy, KOTOPYIO NMpupona UM nopydywia. M TKaHM opraHu3ma rojio-
JaloT.

Korna HaunHaeTcs ajulepruyecKoe «HaBOOHEHME», CTEHKH COCYIOB HE B
CWiax yIepXaTb Hamop IUIa3Mbl KpOBM, KOTOpasl CTPEMUTCSI BBIUTU Hapy-
Xy. AJUlepreHbl OyKBaJIbHO M3TOHSIIOT €€ M3 Kamwuisipa. 2KHIKOCTh ITOKH-
JIaeT COCYAbl M MpeBpallaeT MOJIOCTU, TIe JieXaT Hallld OpraHbl, B HACTOSI-
1IMe BHYTPEHHHUE «03epa». A JIETKO JIM ObIIIATh JIETKUM, KOrJa KpyroM Ha-
BogHeHMe? Kak paboTaTh OTEeKIlIeMy Cepairy?

Tenepb MBI 3HaeM, YTO TNPOMCXOOUT IPU aJUIEPITMU B KPOBU. A B IIpy-
TMX OpraHax — 4ro Tam?

AHTHTEJIA MOYT B OOM

®arouuTo3, Kak U3BeCTHO, OTKpbUl Wb MeyHUKOB.

Ha npospayHoii, KaK CTEKJIBIIIKO, BOASHONM OJIOXe M3ydYall OH YIWUBU-
TETbHYIO BOMHY KJIETKM NMpotuB KieTKW. Kak T'yianuBep, cMmorpen rnpodec-
COp CKBO3b JIMH3bl MUKPOCKOIIA Ha CpaXKaBLIMXCs IEpen ero Iia3aMu Jiu-
JuIryToB. 1 He OBUTO Cpeay HMX HU <«TYIIOKOHEYHUKOB», HM «OCTPOKOHEY-
HUKOB», JIMIIb 3/1asi apMus HamnagalolluX MUKpPOOOB M OTBaXXHBIX
3alUTHUKOB — JielKoluToB. OHU HaOpacChIBAIUCh HAa OAaKTepUU U IMOXU-
P uX.

CoeIMHUTENbHYI0 TKaHb Ha3BAIM O4YeHb ymnayHo. OHa AEeNCTBUTENBHO
COENMHSIET PEUIUTEIbHO BCE B OpraHu3Me. 3ajieraeT MeXIy OpraHaMu MU
MOJIOCTSIMU, CTPOUT CTEHKM KPOBEHOCHBIX COCYIOB, IIPOHMKAET BMECTE C
HUMU B JIIOOOI y4yacTOK Tejia. PaHbllle TaK M AyMajM, YTO COEIUHMTE]Ib-
Hasg TKaHb — 3TO, MOJI, IIPOCTO GMOJIOTMYeCcKasl ITPOKJIaJKa, HeyTo Bpoje
MEeHOIUIaCTOBOrO MaTpaila, 6e3 KOTOpOroO YejJoBeYeCKHe OpraHbl pacuimba-
JIUCh OBl APYT O Ipyra, OCOOEHHO MPM CHJIBHBIX BCTPSICKAX.

N Tonpko MeyHUKOB OTKpBLT BCEM IJla3a Ha ee WHYyI pojib. Bce aTo
TakK, cKa3aj OH, HO y COEAVHUTEJbHON TKaHW eCThb U APYroe Ha3HadeHMUE,
1 Kak oHo BaxHo! Ky3Huiia ¢aromutoB — BOT €lle YTO TAKOE COeMUHU-
TenabHass TKaHb! MDarommro3 — camblii mpocToii Merond 3ammThl. CyTh ero
OIHAa U Ta Xe U y 4YeioBeKa, U y BOASTHOMN GJIOXH.

Ho BoT GakTepuu CHOBa M CHOBa aTaKyIOT 4YeJOBeKa, U JIEMKOLIUTHI He
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YCIEBaOT UX HOXxupaTb. M1 coBceM [Ieso IJIOXO: MOSIBUIMCh MMKDPOOBI, BO-
OpYXeHHble ajuiepreHamMu. He Tak-To yX BaXHO, CKOJIBKO MX; BaXKHO, KakK
4acTO HamnaaarT OHM.

MOXeT CIlydUTBCS, YTO aJUIEpreHbl HACTYMaloT MEMIEHHO M «ToYaT» 4e-
JIOBEKa MCIIOABOJIb (peakiivs 3aMelJIeHHOro Tuma). ['me-to Tam, B LIyOuHe
€ro opraHu3ma, «Ha TeppUTOPUU KJIETOK», KaK I'OBOPST yU€HbIE, pa3bIlphl-
BAIOTCSI OXECTOYEHHBbIE OOM. AJUIepreHbl HalajaloT, a Hallu KJIETKUM 000-
poHstioTcst. C MepeMeHHBbIM YCIIEXOM MAET 3Ta BOMHA, U IepeBec TO Ha Of-
HOI, TO Ha Apyroi cropoHe. IloGemsiT KJIETKM — HACTYIUT BhI3IOPOBJIE-
Hue. Ecnu xe auiepreHbl OKaXyTcsl CWIbHee (a ITOJIHOCThIO MX OHOJIETh
O4YEeHb TPYAHO), TO OyIyT CHOBa M3MAaTbIBaTh YEJIOBEKa BO3BpAThl aJUIepru-
YECKHX BOJIH.

Tepputopusi KiIeToK, rne MAYT OOH, MPEACTaBIsIET HACTOAIIEe IT0JIe
OpaHu. Pa30yxaroT U paspyliaroTcsi BOJOKHA COSIUHMTEIbHOM TKaHHU, BCIO-
Iy BUOIHBI MEPTBbIE KJIETKM U 3UsIONIME $3Bbl. IIpoucxonsaT rirybokue aHa-
TOMMYECKME HapyIIeHUs], KOTOpble, KOHEUHO, BJIEKYT 3a cODOOI Heromnpa-
BUMbIE€ PAacCTPOMCTBA BaXKHBIX XXM3HEHHBIX IPOLIECCOB.

Ectp eumie ogHa ¢dopma ajiepruyeckoil peakuud — HeMeIJIEHHBIN
Tun. HekoTopble ydyeHble CUMTAIOT, YTO U HEMEMJIEHHass U 3aMelJieH-
Has ajUlepruuyeckue peaklMd TEeCHO CBsI3aHbl Mexny cobOoit. Tak wiu
WHaye, HO OCOOEHHOCTb IEpBOM — HEOObIKHOBeHHasl ObicTpoTra. IIpo-
XOOSIT Yachl WM JaXe CYUTAHHbIE MUHYTbl, U HAYMHAETCSI CXBaTKa C
ajutlepreHaMu. HaunHaeTcs B KpoBM, Kyla cHavaja IOMagaiT ajiepre-
Hbl. Tak cka3aTb, Ha NOJCTyNax K ThlIaM opraHusma. M BoOT TyT,
YTOOBl OCTAHOBMTb BparoB y BXOJa, CEJI€3€HKa, KOCTHBIM MO3r M JIMM-
daTtuyeckue y3jibl MOCHUIAIOT B KPOBb BEPHBIX U OBICTPBIX CTpaxKel —
3alUTHBIe aHTUTeNa. KMx BbipabaThiBalOT OCOObIE KIETKM — MJa3MO-
uutel. Kaxnas xierka ¢abpukyeT aHTUTEJIO CBOEW CcOOGCTBEHHOU
KOHCTPYKUMU. MWIIMOHB KJIETOK, MWUIMOHBI pa3HBIX aHTUTEJ Opo-
caloTcsl B aTaKy Ha aHTUIEHBbI: IJIs KaXIOro HaxoguTcs ocoboe cpen-
CTBO, YHUUTOXAIOIIEE Ero.

I[Tpou3BOACTBO QHTUTEJ] — CaMbIli OBICTPBIA M COBEPIIEHHBINA CITIO-
co® 3allMTHl XWBOTHOrO OpraHu3Ma. AHTUTEJIAa, KOTOPBIE POXIAIOT
iasMouuTsl mo ykazanusiM ux JJTHK, — »To orbopHas reBapausi, 060-

pOHslOIasl Halld BHYTpeHHMe pyOexxu. Korma maH mpukas, TO Bce
OHU YCTPEMJISIIOTCSI TIO0 TpPEBOre HABCTPeYy ajiepreHam.

Cpasy HauuMHaeTcd BOiHa. AJUlepreHsl Hago 00e3BpequTb U pas3py-
wuTh. He momymaiiTe, uto aHTUTena 3Takas Ge3nukas macca. Hampo-
TUB, 3TO XOpPOIIO OOYYeHHBbIE BOUHBI pa3HbIX POAOB BOWCK. OgHU U3
HUX — JM3UpPYIOIME aHTUTEJNa — pacTBOPSIOT ajuiepreHsl. [pyrue
CBSI3BIBAIOT aJUIEpTeHbl, 00pa3yloT ocoOble, TEIEpb YyXe Oe3BpedHbIe
COEAUHEHUSI — MPELMITUTUHBI (MPEeLUNUTUPYIOIINE aHTUTeaa). TpeTbu
CIOHSIOT aJulepreHbl B OOHY Oec(OpMEHHYI0 Kydyy M MeELIaloT UM
IeiicTBOBaTb — arTIIOTUHUpYIOIIMe aHTuTena. Kak BUAWTe, CpencTBa
60pbOBI pa3sHOOOpa3Hble, a liejb ONHA — YHWYTOXUTh Bparos!
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CTO0 BONPOCOB

CHauana ux ObUTO Oecsath. HeMeuxkmii yuyeHwidt lLlaHr cymen c gecsTu
Pa3IMYHbIX TOYEK 3PEHUs ONpPENeNUuTh ajuiepruto. JlecsTh rpaHeil obHapy-
KUJ OH B 3TOM CTPaHHOM SIBJIEHMM, HO HE CMOI BbIOpaTb HU OIHOM, KO-
Topasg ObUIa OBl HOCTATOYHO MCYEpIIbIBaIOHIEH, UYTOOBI MOXHO OTOPOCHUTH
OCTaJIbHbIE JEBSITD.

IlpencraBeTe GONBIIYIO aynuToOpuio. MmeT cbhe3nm COBETCKUX Bpayeil.
OHHU cobpavch CO BCeX KOHIIOB CTpaHbl M XOTST YCJ/bILIATh Bce 00 ajuiep-
ruun. IlpencenaTenbCTBYET Ha Che3le BBICOKMI CEIOM YeJIOBEeK. DTO akamie-
Muk Boromoner. Breictpo GeraioT KapaHmaliyd M PYy4KM, BCE 3alMChIBalOT
BOIMpPOCHl akameMmMuka. BOT yXe COpOK BOCBMOM, COPOK HEBSTBIA BOIIPOC...
AKaleMMK caM CIpalllMBaeT M caM Xe€ oTBeyaeT. Bompoc — oOTBeT, U MpuU-
0aBJ/ISIETCSl YTO-TO HOBOE K Y4eHHI0 00 auiepru. CHOBa BONPOC — U CHO-
Ba oTBeT. Bpauu ckiioHwiM roioBbl, nuuryT. CeMbaecsiT BTOPOM BOIpOC, U
ceMbplecIT BTopoii oTBeT... [me-To B caMOM Hauajie AOKJala Mpo3Bydasia
nepBast (ppaza 006 ajuIepruM, 3aragodHoON OOJIE3HU.

CHOBa BOIIPOC, U CHOBA OTBET.

AkaneMuk bBoromoreln Ha3BaJl CTO IIpM3HAKOB auiepruu. Kaxnbiii us
HUX TIPUHALIEKUT TOJBKO €i, U HUKAaKOU Opyrod O0Je3HU, HO Bedb BCEX-
TO HX CTO!

C Tex mop IpoIUIO TPU OECATWIETHS. BeposTHO, e€cld IpOBECTH IMO-
JOOHBINM TMOJCYET, a/UIEPrUsl Temnepb OydeT obJiagaTebHULIEH TPEXCOT WU
MSATUCOT NMPU3HAKOB, a MOXET, M TOro Oojblle. YyeHUE 00 alieprum —
3TO CTpOsILIeecs 3NaHUE C OKHAMM, JIECTHMLAMMU U MOABE3NAMU, HO HUKTO
He 3HaeT, KOrJa e HaKOHell BO3BeOyT Kphilry. A pabdorath Hamo! Iloka
YTO HUOET YCWIEHHOE HAaKOIUIEHWE 3HAHUNA 00 auleprud, HO MPOUCXOOUT
3TO CKOpee BIIHWph, YeM B INIyOuHy. IlpoaHanu3upoBaTh COOpaHHOE IO
KpynuiaM OOTaTCTBO, CO3[laTh Ha €ro OCHOBE CTPOMHYIO TEOpHIO, pac-
m@poBaTh HEIMOHSTHBIE aJUlepruyeckye pedychbl IOKa He IO IUIedy HM
OIHOMY HCCJIeIOBaTeNIo.

Bce xuuru, HanMcaHHble cO BpeMeH lumnmnokpara o0 ajulepruu,
MOXHO pa3menuTb Ha aBe 4yacTu. Iloxanyi, MoaoBMHA YYEHBIX, H3Y-
YaBIIMX aJUIEpTrUI0, CUMTAET, YTO OHa IIOJie3dHa [Jisi opraHusma. He
yOUBJsTECH! DTOT MapagoKC ClEelUaJbHO MPUITACEH Ha KOHEL Halle-
ro pacckasa. MHorue Bpauyud C MHUPOBBIM MMEHEM AyMalOT, YTO IOBBI-
IIeHHasi peaKTUBHOCTb BCSIKOrO XWBOTO OpraHM3Ma — OOUH M3 CIIOCO-
0OB €ro 3alllMTHl OT BPEeIHBLIX BO3JEWMCTBMI OKpyXalollero Mupa. B ca-
MOM JeJie, TOBOPSIT 3T UCCJeNOBaTeNM, Belb AJUIEPT€HBbl AKTUBUDYIOT
KpOBb, HEpPBBI, KJIETKU, COKH, MOOMIM3YIOT BCE €ro 3ailUTHBHIE CUJIbI.
CaM daxkT «aajJepruyeckoro Ioxapa» OLEHUBAeTCs KaK B BbICHIECH
CTeNeHU BaXHBIA CTOPOXEBON curHaia. Bempb eciu Obl aajiepruKk He
OTeKaJ KaXIBIfi pa3 IOCJie TOro, KakK CbhbecT siiilla WiIu phidy, TO Kak
K€ MOXHO ObLIO OBl y3HaTb, YTO 3TU IPOIYKTHI ONPEIEICHHO BpPEIHBI
IUIsL Hero?

Eciau Obl He OypHBbIE peakllMM HalllMX TKaHeld IpU BCTpede C ajuiepre-
HaMmu, TO, MO-BUAMMOMY, NarybHasl BJIAacTb IOCIEOHMX ObLIa Obl ITOMCTHUHE
OecripenenbHa. B3siTh XOTS1 Obl a/UIEPIUIO K MEHULWUIMHY M OIPYTMM aHTU-
ouotukaM. YTto ObUIO OBI, €clM Obl MX a/UIEpreHbl OECHpelsiTCTBEHHO
OTpaBJISUIM YelIOBeKa, HUYEM He OOHapyxXuBas CBOErO IMPOHWKHOBEHMS B
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KpoBb U opraHbl? Ho kaxnmas HoBasl [03a BBI3BIBA€T CHIIIb Ha KOXeE,
TPUCTYIILI YAYLIbSI, OOJM B KOCTSIX M APYTYIO aJUIEpTrUYecKyld peakKlIHIO
Ha aHTUOUMOTMKU. A 3TO IIO3BOJISIET JIIOASIM CBOEBPEMEHHO IPUHUMAThb
MEpbI, YTOOBI HE CIYYWIOCh HEMNOIIPaBHUMOIO.

Kak e mMoxeT ObITh ITOJIE3HOHN ajljieprusi, BO3paXKaloT CTOPOHHMKM TEO-
pUM O ee HECOMHEHHOM Bpele, €Cly OHa paspyluaer opraHusm? MHorma u
youBaeT ero. Ha 3To uMx mpoTMBHUKM OTBeyaloT: «Ha BOliHe Kak Ha BOM-
He». MIHBIMM cJIOBaMM, TIOTEpPU M KepTBB Heus0OexHbl. Benb asuiepreHbl
HanajaloT, a KJIeTKM OopraHM3Ma 3aiuiinailrcs. KoHeuHOo, 3TU CXBaTKU Ha-
HOCSIT HeMaJiblil yliepOd U caMOMY OpraHM3My, HO YXX OT 3TOro HUKyda He
yitmelb. TeM He MeHee ajieprusl IoJie3Ha, TaK KakK ITO3BOJISIET CBOEBpE-
MEHHO y3HaTb 00 MCTMHHBIX MacITabax ONMacHOCTH.

KTo mpaB u KTO He mpaB, ceifyac paHo pemarb. [loaToMy MHorue yue-
Hble HE ITOANEPXKMUBAIOT Te€X, KTO CUMTAET aJUIEPTMI0 BPEOHOW, U TEX, KTO
Mpu3HaeT ee mosie3Hoil. OHU TOBOPST IPOCTO: «MBI HEe 3HaeM».

YutaTenu, HaBepHOe, yXe IMOYYBCTBOBAJIM, YTO HaIll paccka3 00 ajuiep-
MU TPO3ByYall C 3aMETHBIM aKIIEHTOM: YTOOBI MPOU3BECTU Oo0Jiee CUIIBHOE
BII€YaTJIEHME U MOMYEPKHYTh BaXKHOCTb 3TOW MAaJIOM3BECTHOW HECHElMa-
JIMcTaM Ipo6JeMbl, KpacKy ObUIM HECKOJBKO CryllieHbl. K cyacTeio, JHIIb
HEMHOrHMe JIIOOW CTPanaloT aJUleprueil TSLKENO M MyYUTEIBHO.

CriocoGHOCTb K ajUIepTMM — IIPUBWIETUS (MU MPOKJISTHE!) HEMHOTHX.
B >XMBOTHOM 1IapCTBE €10 HaJejieHbl YEJOBEK U BCS OOLUMPHAA CEMbSI MJIE-
konurawolyx. 2KUBOTHBIE, CTOsIIIMEe Ha Oojiee HU3KOM CTYNEHM 3SBOJIO-
HYU, Y KOTOPBHIX MOHMXEH OOMEH BeleCTB U HET COBEPIIEHHOW HEPBHOU
peryiasiuu, OCTalTcsd 6e3ydacTHBIMU K BO3AeHCTBUIO ajulepreHoB. «He-
Masi» pbpIba C ee XOJIOOHOM KPOBBKO HE MCIIBITBIBAET HENPUATHOCTEH IIpU
BCTpeYe C HUMMM. 3Mee TOXE «BCE€ pPaBHO», CKOJBKO WX BOKpPYT, OHa He
crnocobHa HU K aJUIeprMUyeCKOMY OTEKY, HU K IIOBBIIICHUIO TEMIIEPATYpHI.
Ho mpencraBeTe, rpoMamHasl siliepulia BapaH HEOXWIAHHO BBIIEJISIETCS
cpeoy CcoOpaTbeB-IIPECMBIKAIOIIMXCS DPENKUM CBOMCTBOM MCIIBITHIBATh
aiepruio! TTouemy?

Y BapaHa CWiIbHBbIE KOITUCTBIE IMTAJbLIBI M MOIIHBIE yeaocTi. OH apad-
JUB U oTBaxeH. JKU3HEHHON 3HEPruM, IO-BUAMMOMY, y BapaHa XOTb
or6aBiail. ClOBOM, OH JOCTATOYHO «TeMIlepaMEHTEH», M, MOXET OBbITb,
[O3TOMY aJUIEprus cAejaja ero CBOMM M30paHHUKOM?

H 310 TOXE (KOTOpas IT0 cyeTy?) OgHa M3 MPUYYL U 3arajok ajuieprum.



IJIABA NECATAA

BEYHAS CJIABA BOJIE!

Ilapua-soauua

Korma MBI ydyuMmcsi TOBOpWUTb, IEpPBO€ Hallle CJIOBO «Mama», KOrIa,
Mo3HaBasl HayKy, 3HAaKOMHUMCS C XUMUel, MepBOe, UYTO MBI CIBIIIUM:
«am-asa-o». H)O — HayyHOe MM$ BOIBI.

Ha rep6e BomsgHOTro LapcTBa MOXHO Hamucath aeBu3; «Cedo nulli», 4yto
MO-JIATBIHM 3HaYuT: «HukoMy He ycryrumio». CMBICT IeBM3a — BENIMKAas
poJib BOObl B XM3HM 3eMiaud. Hu Ha omHOI IUlaHeTe HET CTOJbKO BOIBI,
Kak Ha 3eMmJe.

Bona nosciomy. OHa M BOKpYT Hac: B OKeaHax M MOpSX, pekax U o3e-
pax, B IIOXAE W CHere, B JILAMHAX U BOMOIPOBOAHBIX TpyOax, B MUTbE U
ene. OHa 4 B HaC caMUX: Mbl Ha JBE TPETU «CAEJIaHbl» U3 BOIBI.

Boma Beulenwia JMLIO Hamei IutaHeThl. Bcsi 3eMHast XU3Hb DOXAECHA
BOIOI M He MOXeT Oe3 Hee cymlecTBoBaTh. MBI neTu Boabl. Hemapom B
CKa3Kax «KHBasl BOZa» BOCKDEIIAET Na’Ke MEPTBBIX.

MEI Tak NMPUBBIKIM K BOAE, UTO €€ CTPAaHHOCTU HE YIMBJSIIOT Hac.

Yro xe Ttakoe Boma?

CecTpa-TUXOHSI CHJIBHEMINE B3pbIBYaTKM — rpeMydero rasa! M rpemy-
Yy Ta3 — pas3pylIuTesib U CO3MIAIONasi XU3Hb BOAAa COCTOST M3 BOOOpoAa
U Kuciaopoaa. Ho mepBhIii JIMIIb MMpOCTasi CMECh 3TUX 3JIEMEHTOB. A B BO-
JIe BOOOPOI U KMCJIOPOI OObEAVMHEHBI B MOJIEKYJIBI.

IToutn 170 net Hazanm I'ymbonpar m Ieii-JIioccak mokasaiu, 4YTO OBa
aToMa BOIOpPOJAa M aTOM KHCJIOpOda, COEOUHSISACh B MOJIEKYJIBI, POXIAOT
BOMY.

Ho xakoit Bomopon M Kakoil kuciopon? Benb y Bomopona Tpu HM30TO-
rMa — JIeTKWii, TSDKEAbIH M CBEPXTSDKeabId. M KUCIOpPOOOB TOXE TpHU: Y
OMHOTO MOJIEKYJISIPHBIA Bec — 16, y mpyroro — 17, y TpeTbero — 18.

Tak BOT, Boma, OKa3bIBaeTCsI, CMECh COpOKa IBYX BEILIECTB — COEAUHE-
HUI TpeX pa3HbIX BOIOPOIOB C TPeMs pa3HLIMM KHUCIOpoAaMu. B ocHOB-
HOM COCTOMT OHa M3 BOIBI JIETKOM, HO B HEW Bcerma eCTb HEMHOTO U Ts-
JKEJIOM, W MOJYTSDKEIOM, U CBEPXTSDKEJION.
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Boma — MuHepan', MuUHepas caMblil MOMIMHHBIA M CaMBbIil yIMBUTEb-
Hblil. Ee, Kak ¥ Opyrve MuUHepasibl, opoawia 3eMJisd Ha 3ape CBOEH XKu3-
HM, Korma ObLIa packajieHa KaK OroHb. CpOOHSISICh C pacIUIaBI€HHBIMU
MOpoAaMu, BOMA 3acCThUla MO3[HEE B 'paHUTax M Oasaibrax. Ml mostomy u3
pacKaJieHHOro TpaHWTa C IIMIIEHWEM BBIPBIBAIOTCS Hapbl BOABL. A KOrma
BYJIKAHBI M3BEPraioT U3 Hemp 3eMJIM pacIUlaB/ieHHBIE JIaBBl, TO HEMaJo C
HUMU BBIOpAachIBalOT UM Boobl — 40 MWUIMOHOB TOHH KaXIbIfi rom. Ora
BOIAa HUKOIIA IIpeXxie He Oblla Ha TNOBEPXHOCTH: MOTOMY M HAa3bIBAalOT ee
IOBEHWIBHOA — MOJIOHOM.

A «HEMOJIONO» BOMABI, C NaBHMX IIOP «IIOCEJUBIIEHCS» HA MOBEPXHOCTU
3emsiM, oyeHb MHOro BOKpyr. OHa TO XXMIOKasi T€YeT B peKax M OKeaHax,
TO TMapoM CTpPeMUTCS1 B objaka, TO JIbHaMW 3acThIBaeT B CTyXy. Boma —
000pOTeHb, EMUHBIN B TPEX JIMLIAX.

AHOMAJIMM, KOTOPbIE CHACJH KH3Hb

Bona — mopasurenbHasi XHIKOCTh: Y Hee €CTh aHOMAaJIMHU!

Takas oObIYHAasi, Takas IOBCeOHeBHAas, AOMallHssA! MBI MPUBBIKIM K
Hell UM He 3aMedyaeM €€ HeOOBIKHOBEHHBIX, YIWBUTEIBHBIX, COBEPIIEHHO
0COOeHHBIX CBOHMCTB. JlIst Bombl OyATO 3aKOHBI HE ITMCAHBL: 3TO CBOEHpAaB-
HBIl ayTcaiimep B MUpe BellleCTB. B Ipupone u B ombITaXx OHAa BeleT cebs
HE COBCEM TaK, Kak apyrue BemiecTBa. Ho Gnaromapst ee KampusaM XXU3Hb
CMOTJIa pa3BUTLCS U CYILIECTBOBATh B BOJIE.

IlepBasg aHOMaIus: BOIE MOJIOXEHO IO €€ XUMUYECKO CTPYKType U
KJIacCy BEIIECTB, K KOTOPOMY OHAa IPHUHAMJIEXUT, TUIABUTLCA U KMUIIETh IIpU
TeMIlepaTypax 0oJjiee HM3KMX, KOTOPBIX Ha 3emiie He OviBaeT. He ObLIO OBI,
3HAYMUT, Ha 3emMJie HU >XKUAKOH, HU TBEPAOM BOAbI — TOJILKO Iap, €C/u Obl
He 3Ta aHOMAJIMS, pOXIEHHAas! OCOOBIMM CBSI3SIMH MOJIEKYJT BOMIBI.

Bropass aHoMayiusl: BBICOKasl TEIUIOEMKOCTh. Y BOJLI OHa B JECSTh
pa3 Gousbllie, YeM y XKeje3a. Boma HarpeBaeTcsl BISITEPO MeEUIEHHEE I1ec-
Ka. YTtoObl HarpeTh Ha OOWH Ipamyc JMUTP BOOBI, TeIUIa IOTpedyeTcs B
3300 pa3 Goablle, yeM OJIs HarpeBa JIMTpa Bo3dyxa. 3aTro, Koraa Boaa
OCTBIBaeT, OHa OTHAET CTOJILKO K€ TeIlsla, CKOJbKO 3a0pajia HarpeBasicCh.

M3-3a MCKIIOUUTEILHON CITOCOOHOCTM BOIBI IOMIOLIATh TEIUIO TEMIIE-
paTypa ee NpH HarpeBaHUM M OXJIAaXICHUU H3MEHsIETCSI He3HAYMTEJbHO,
[I03TOMY MOPCKUM OOMTATENsIM HUKOIZA He YrpoXaloT HM CUJIbHBIN Ie-
perpeB, HU Ype3MepHOe OXJIaXIeHUE.

AHOMaJIUsI TPEThSI U YETBepTasi TECHO CBA3aHBI C IIEPBOU: Y BOABI OYEHB
BBICOKAsl CKpbITasg TEIUIOTa MCIIApeHMs] M CKpbITas TEIJIOTa ILIaBJIEHMS.
YrtoObl BbIMApUTh BOMY M3 YaifHMKa, TeIa NnoTtpedyercs B IATb C IIOJOBU-
HOI1 pa3 GoJbllle, YeM ST TOrO, YTOObl BCKUIISITUTD €rO.

Eciu 6Bl HEe 3TO ee CBOMCTBO — Ja)e B Xapy MeIJIeHHO UCHapSTh-
csl, — MHOrHMe o3epa U PeKM JIETOM OBICTPO OBl Iepecoxiu A0 AHa U
BCS XM3Hb B HUX IoruoJa.

ll\’l U HEDpaJag— NpUpOJHOE XMMHUYECKOE COCONHEHMHE, O6pa3OBaB-
1Ieecsi B 3eMHOM KOpE€ €CTECTBECHHbLIM ITyTEM.
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3amepsasi, Boga TOXE OTHaeT MHoro teruia. OOUH JIMTP BOOBI, IpeBpa-
LIASICh B Jield, MOXET IMoAorperh (Ha oguH rpamyc) 250 ThICSY JIUTPOB BO3-
nyxa. BoT noyeMy B XOJIOOHBbIE HOUM 3MMOH B TEIUIMIIbI CTaBSIT OOYKM C
BOJOM: 3aMep3asi, OHa BbIAEJIIET TEIUIO U COTPEBaeT BO3MYyX.

AHoOMaMSl mATas: 3aMmep3asi, Boga (KaKk BUCMYT U cepeOpo — Jpyrue
opurMHaibl) pacumpsiercs. Ha 9 nmpoLeHTOB MO OTHOLIEHUIO K IIpeXHEMY
oowemy. IlosToMmy senm Bcerma Jjerdye He3amep3iieil BOOBI M BCIUILIBAET
BBEPX, U TO3TOMY PEIKMIl BOZOEM IIpoMep3aeT a0 gHa'. IToKphIBaroLLMi
€ro CBepXy Jed — XOpOUIMH TEIIOU30JISITOp: Belb TEIJIONPOBOJHOCTD
JibJa, KaKk M Boabl, oyeHb Majyia. Ilom Takoii «iry6oii», roBOpuI U3BECT-
Hbili Hail okeaHoJjior npodeccop B.I'. boropos, maxe 3umoil B ApKTHKe
MOPCKHUM XKWBOTHBIM HE OYE€HBb XOJIOTHO.

IIpaBaa, 310 pacIIMpeHUEe JIbIa MOXET 0Ka3aThCS POKOBBIM [IJjIsI BO-
IOIMpPOBOJAa, aBTOMOOMJIBHOIO paauaTopa U XUMBBIX KJIETOK, KOTOphIe
BCcerma HamoJHeHbl Bomoil. Ho Bce-Taku MOJb3bl OT HEro OOJIbIIE, YEM
Bpeda. YKyThiBasi 3MMOU JiensIHOM 1ry6oil Body, MpHUpOda COXpaHsET ee
u Termyio u xunkoi. He maer s3arBepmerb. Benb TBepmas Boga s
KU3HU HE MPUTOmHA.

Illecrass aHoManusl camasl CTpaHHasl.

Bce BelliecTBa, Korja HarpeBalOT MX, PaCIIMpPSIIOTCS, a IPU OXJIXIEHUU
cxkumaroTesi. MctvHa 3Ta BceM M3BECTHA. A OOWH HEpaguBBIA LIKOJBHHUK
YCBOWJI €€ Jaxe yepecdyp XOpOllo.

— ITouyemy 3uMoO#t JHU KOpoue? — CIIPOCHJI €ro Y4YUTelb.

— IlotoMy, — OTBETWI YYEHUK, — YTO 3UMOM XOJIOJHO, a BCE OT XO-
Jloga CXKHMaeTcs.

Bona toxe cxumaercst ot xojoaa... Ho... B atom «HO» Bce meno. Cxu-
MaeTcsl, CKMMAaeTcsl, oKa TemIlepaTypa IialaeT, HO Ipu 4 rpamycax Teruia
HacTymaeT npenei. TyT oHa CHOBa BAPYI HAYMHAET PACLIMPSATBCS, XOTS
TeMmIieparypa M mnoHwxkaercs. [losToMy Boma camas IUIOTHAs M TsDKeJiast
npu 4 rpagycax teruia. M mosToMy 3MMOI, OXJIaZWBIIMCHL OO0 4 rpamy-
COB, OHa OMYCKaeTcsl Ha OJHO U 3JeCh COXpaHseTCs B TeuyeHue Bcei
3UMBI (B MPECHOBOIHBLIX BOJOEMax, TaK KaK MOPCKHE COJIM YCJIOXHS-
0T KapTUHY HMPKYJSUUU Boabl). OxylaguBiIMecs: elle OOoJbllIe CJI0OU
BOJZIbI JIOXKATCSI MOBEPX UYETBIPEXTPadyCHBIX, Belb MX IJIOTHOCTb, a CJie-
IOBAaTEJbHO M BeCc, MeHblne. BoT moueMy 3uMOIi Ha OHe Ipyaa WU
peKU CpaBHUTEJIBHO TEILIO.

DTa yAUBUTE/IbHASI aHOMAJIMs CIiacaeT XXM3Hb BCEM MPECHOBOIHBIM XU-
BOTHbBIM, 3UMYIOIIIMM B HaIllMX peKax, IpyldaX U o3epax.

CenpMast aHOMaJIMS: U3 BCeX XMIKOCTE, KpOME PTYTH, Y BOABI CaMOE
OoJIbIIIOE MTOBEPXHOCTHOE HATSDKEHME.

Yto 310 Takoe? HekomIleHCUpOBaHHBIE CWJIBI CLETUIEHMS MEXIY MOJie-
KynamMu. BHYTpM XMAKOCTH NPUTSDKEHUE MOJIEKYT APYr K OPYTY YpaBHOBE-
LIEHO. A Ha MOBEPXHOCTH HeT. MOJIeKyJIBl BOOBI, KOTOPBIE JIEXaT ITyOxe,
TSIHYT BHU3 CaMble BEpXHWE MOJIEKYJIbl (BBEpX MX HHUUYTO TaK CUJIBHO He
TSIHET, TaK KaK TaM HeT BOJBI, a TOJIBKO BO3IYX).

'IllecTurpaHHble KPUCTAUIBI MPMPOIHOTO JIbAA CBSI3AHBI PHIXIO, M
MEXITY HUMM MHOTIO ITycTOT. OTTOrO Jied U JIerde BOMIbI.
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[TosToMy Karuisg BoAbl CTPEMUTCS 3aTSIHYTb ceOsl B y3ejioK. CTSATMBaiOT
ee CIWIbl [MOBEpXHOCTHOrO HaTspkeHusl. Karuisg Boabl Kak Obl yrmakoBaHa B
CBOIO MOBEPXHOCTHYIO IUIEHKY, KOTOpasi OYeHb IIPOYHa.

HTak, noBepXHOCTh BOObI BCEIrla 3aTsSHyTa TOHYaMIIIe! TUIEHKON M3 MO-
Jekyn. YtoOwl pa3opBarh ee, HyXHa cujia, M cwia HeMmainasa. [lo aToit
TUIEHKE, KaK IO IapKeTy, 6eraloT HaceKOMble — BEPTSIYKU U BOJOMEPKH.
3a Hee LEIUISIOTCS, MOBUCHYB BHM3 TOJIOBOM, JUYMHKU KOMAapoB, W Jaxe
VJIUTKY C MAacCHBHBIMM paKOBMHAMM ITOJ3alOT IO Heil. OHU Tsbkesiee BO-
IIbI, HO HE IpOBAJIMBAIOTCS: IUIEHKA MOAIEPXUBaeT uX. beraloT mo Bome u
He TOHYT naxe siepuibl! M Gosblive SILepullbl — BaCWIMCKU (OHU XM-
BYT B TPOMNHKaX AMEPHUKH).

DU3UKU TOYHO PACCUMTANIM, KAKYyI0 T'MPIO HAO IMOIBECUTb K CTOJOUKY
BOIbl TOJIUIMHONM B 3 caHTMMeTpa, YTOOBl pa3opBaTh ero. I'vpsi rmorpedyer-
cs1 orpoMHasi — 6oubiie 100 ToHH!

Ho sT0 KOrma Boma HCKMIOYMTENBHO 4HMCTas. B mpupoge Takoil BombI
Her'. Becerma B HE YTO-TO PacTBOPEHO, ITYCTh XOTh HEMHOTIO. YyXepoaHbe
BELLECTBA pa3pbIBAlOT 3BEHbS B IPOYHOM LIEMU MOJEKYJ BOObI, U CHJIbI
CLIETUIEHUST MEXIy HMMU CWIbHO ymeHblnalorcsi. Ho B jaGoparopusix yue-
HBIM YIAJI0Ch ITOJYYUTb MOYTH YMCTYIO BOMY, M pa3opBaTh €€ ObUIO TaK Xe
TPYAHO, KaK CTaJlb CaMOro JIy4iliero copra.

Moryuue cubl CLEIUIEHUsS MeXIY MOJeKyJdaMU I[MOAHUMAIOT BOLY
BBEpPX IO TOHKUM TpyOKaM M IIEJISIM, XOTS 3€MHOE TSAATOTeHUE, NPOTU-
BOOOpPCTBYSl MM, TSHET €e BHU3. YeM TOHblIe TpyOKa, TEM BBILIE MOA-
HUMaeTcsl 1o Hell Boja.

Cwibl MOBEPXHOCTHOTO HATSDKEHUS TSHYT BBEDPX BOAY U3 DIYOMH MOY-
BbI, MMTasl pacTEHUS COJSIMM U BjIaroil. Ymiekaemas MMM (4 CWJIaMU OC-
MOCa), TeYeT OHa I10 KOPHSM U CTeOJIIM CaMUX pPacTeHUN W HaIOJIHSET
KPOBBIO HAaIlM KaITHUISIPBI.

AHOMaNMsl BOCbMasi M IIOCJEMHsIsI, O KOTOpOM 51 pacckaxy. Boma —
JIYITMHA B MMPE pPacTBOpUTENb. «Moryunii pacTBOpUTENIb», — TOBOPST XH-
Muku. OHa pacTBOpsieT OYeHb MHOIHME BellecTBa, HO caMa OCTaeTcs
WHEPTHOM, HEe M3MEHSETCSI OT MHOTUX BELIECTB, KOTOpbIE PacTBOPSET.

Bnaromapsi 3TOMy KadecTBY BoIa CMOIJIAa CTaTh HOCHUTEJIEM >XU3HU.
PacTtBophI Bcex BelIECTB, LUPKYJMPYIOLIME B HallleM Teje, MPUTrOTOB-
JileHBl Ha Bojge. OHUM MaJio M3MEHSIOTCS B TAKOM pacTBOpe, M caM
pacTBOpUTEIb — BOJa — MOXET ObITh MCIIOJIb30BaH HEOJHOKPATHO.

«Bone, — ckazan Benukuit JleoHapno, — ObUla AaHa BoJLEOHAsT BIacTb
CTaThb COKOM XXU3HHU Ha 3emiie».

IToJryKunkasi KOHCTPYKIIMsSI Ha BOJe

TI'oBODPAT, 4TO, €CJIM BBICYIIUTh MENy3y, OT Hee OCTAHETCS KPOXOTHBIMA
KOMOYEK, KOTOPBII OYIeT BECUTb B THICAYY Pa3 MEHbIIE XUBOW Memy3bl
(o Ipyr¥M OaHHBIM, B MeOy3€ BOIbl 3HAUMUTEIHLHO MEHBIIE — BCETO
96,8 mpolleHTa).

'NMaxe xarum noxas He 4yucThle. Bbimapus 30 KWIOrpaMMOB JOXIEBO#
BOJIBI, MOXHO IOJIy4UTh 1 rpaMM MHHEPaIbHBIX COJEH.
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A 4YTO OCTaHeTCs OT 4YejoBeKa, €CJIM BBICYIIUTh ero? [dBaguaTb Ku-
JIOTpPaMMOB Tpaxa, WJIM, KaK CKa3aiu Obl Telepb, CYXOro BellecTBa.
Mbpbl He Menoy3bl, HO TOXe€, KaK BUAIWUTE, OCHOBAaTEJIbHO HaJUThI BOIOIA:
0o0Jibllle YeM Ha OBE TPETH OTMYLIEHHOrO HaM NpPUPOAON MaTepuana.
Bo B3pocioMm uesioBeKe, KOTOpPbIii BecUT, cKaxeM, 70 KWJIOrpaMMOB,
50 XuJIOTpaMMOB BOJIHI.

Ho xorpma yenoBek BrnepBblie MPUXOOWUT B 3TOT MHUP, B HEM BOIBI €Ille
OoJibllle: Y TPEXIHEBHOIO 3aponbiilia — 97, y TpexmecssyHoro — 91, y BoChb-
MUMeECIYHOro — 81 MpOLEHT.

WHTtepecHo, roe B Hac Boabl Bcero OoJblire. OKa3biBaeTCs, KpOMe
cmoHbI (99,5 mpoueHTa), B Mo3ry — 85'. B KOCTfIX BOIBI COBCEM MaJO0 —
20—30 mnpoueHToB. B Myckynax BaBoe Oonbiie — 77. B jerkux u mnou-
kax — 80. «TakuM o6pa3om, — roBopuT PaitMoHag @PopoH, — XKHBOE
CYILIECTBO LIEJTUKOM “OOBOIHEHO”»%.

«O0BOIHEHO» U CHApPYXU M U3HYTpU. CHapyXu: B MOpsIX U OKeaHax, B
pekax W mpymax, B HOXISX, TyMaHax, JbaX, B 00JIOTaXx, B CHIPOCTH...
A BHyTpU, B KJeTKaX, — 50 MpOLEHTOB Bceif Hallleil «TeJIeCHOW» BOJIBI,
MeXIy KJIeTKaMM — 45 1 B KpOBU — 5 NPOLIEHTOB.

Kaxnplii 1eHb B3POCJIIOMY YEJIOBEKY «KaK IMUTb HaTh» HYXHO 2 JIMT-
pa Bodbl, U He MeHblIe. MHaye Bce B HeM moimeT He Tak. [IBa JuTpa
MOJYYUTh CHAPYXHU: BBIMUTh WIM «CheCTh» C MHUILE (B Oorypuax, cka-
KeM, B Msice U np.). Ho BooOiie-To, 4ToOBl OpraHu3M uesioBeKa
HCIIpaBHO paboTayi, BOObI €My TpeOyeTCs MHUHMMYM BOATEPO OOJbIIE —
9—10 nuTpoB.

N stu 10 1UTpOB Kaxable CYTKM PEryJiapHO IMOCTYIAlOT B Hall KWliley-
HUK: 2 JUTpa, Mbl YK€ 3HaeM, YeJOBEK BBIMMBAET, IOJITOpA IJNIOTAET CO
CJIIOHOM, MOJTOpa HaeT XeNyAOK B BuAe XemymouyHoro coka u 0,7 nurpa
MOKENyIOUHAas Xeje3a, 3 JUTpa KULIEYHbIX COKOB M, HAaKOHEL, MOJ-JIUT-
pa Xer4u.

I'me xe OepyT HallM TKAHU CTOJIBKO BOIbI?

CaMu ee co3maloT. DTO TaK HasblBaeMasi SHIOIEHHasi, BHYTPUPOXIEH-
Hasl, BOzA.

DHIOreHHasi BoJa TMOCTOSIHHO POXIAETCs U «BbIMUBAETCs» B TKAHSIX Ha-
LEro OpraHM3Ma; U KOrAa Mbl ABIILIKMM, HOObIBasi 3HEPryi0 U3 IMPOIJIOYEH-
HOUl MUIIM, U KOrda CTPOUMM ce0sl U3 Uy>KEPONHBIX OEJIKOB, U KOrma paspy-
1IaeM CBOM OOJIbHbIE WM HEHYXXHbIE€ TKaHW, M KOrga XydeeM, M KOraa
nonHeeM. CnoBoM, Bcerna.

'Yem aHepruuHee paboTaeT opraH, Tem Gosblie B HeM Boabl. [1oaToMy
B 3y0ax M KOCTSIX BOAbl MOYTU BTPOE MEHBILE, YEM B MO3IY.

’B pacTeHMsIX TOXe BOIbl OYEHb MHOTO: B OrypLIax M catate — 95 mpo-
LIEHTOB, B rpubax, KamycTte, noMmuaopax, MOpkoBu — 90, B rpyuax
u s6nokax — 85, B kaptoiuke — 80 mpoueHToB. Criopsl GakTepuii,
MOXanyi, €eAMHCTBEHHblE U3 XXUBBIX OPraHM3MOB, B KOTOPBIX BCErO
15 npoueHTOB BoAbl. MOXET ObITh, TOJbKO B MpOTONTEpyce — ad-
PUKAHCKOW ABOSIKOAbILIALLEH pblOE — BOAbl OCTaeTcsl He OOoJiblle,
KOTJa OHa B 3aCyXy BHalaeT B CISIYKY, 3apbIBIUMCh B WJ, U TEPSET K
KOHIY CITSTYKW NEBSATh JECSTHIX CBOErO Beca.
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M He TONBKO, KOHEYHO, «MbI»: MTO-BUIMMOMY, BCE XUBOTHBIE U BCE
pacTeHUsl XMBYT [JIaBHHIM O0Opa3oM «Ha BOME», KOTOPYIO caMM B cebGe
CO3/aI0T.

Coserckuii 6uoxumuk b.b. BapranersH, sKCriepuMeHTUpPYs C KyKOJKa-
MU TYTOBOIO IIEJIKOTIpsina, MOoKasajl, HalpuMmep, 4yTo B 0aboukax, pa3BUB-
LINXCS M3 3TMX KYKOJIOK, BCSI BOJa — <«WIM OOJIblIas YacThb €e» — 3HIO-
reHHas. OTO 3HAYMT, YTO 0aOOYKM He BBINWIM €€ U He BCOCAJId C HeKTa-
pOM: MOJIyYWwIach OHA U3 IMTATEJIbHBIX BEIIECTB KYKOJKH, KOTOpBIE
3aracja elre ryceHuIa.

DTOT Xe MCCIenoBaTesib, paboTas Ham TOKTOPCKOM muccepTauueit, Ipu-
1IeJ1 K BBIBOOY, YTO y KaKTyCOB, KOTOpBIE PacTyT B O€3BONHOI ITyCTHIHE,
yKe K KOHIIy BTOPOIO-TPETBEIO MeCsIla 3aCyXU HET «U CJIEIOB TOM BOMBI,
KOTOpas INepBOHAYAIbHO ITOCTYIIIJIA B pacTeHHe 4epe3 KOopHM». Bcs Bomda,
HATOJIHSIONIass B M300WIMM WX COYHblE TKaHU, SHAOTEHHasl, UMU CaMUMU
COTBOpEHHasl M3 Bo3myXa (BepHee, M3 KUCJIOpOJIa BO3/Iyxa) U BOAOpOIA 3a-
NACEHHBIX BIPOK BELIECTB'.

Tak Xu3Hb, pPOXIEHHAs BOOOM WM B BOAE, cama ITOCTOSIHHO CO3WIAeT
KOJIbIOEJIb CBOIO — BOMY.

Kyna unmer 3ta Boma?

MHOro HOBOpPOXIEHHOW BOIBI TYT XK€, B TKaHSX, pa3pyllaeTcs — U3 ee
3JIEMEHTOB CTPOSITCS OPYTYeE BemiecTBa. MBI 4yepriaeM 3HEPIUIO IJIST XKU3HHU,
OKMC/ISIS B MUTOXOHAPMSAX IEPEBAPEHHYIO ITUIILY KHCIOPOOOM, MOIy4eH-
HBIM M3 Bombl. C TOUKM 3pEHMS] KJIETOYHOI 3HEPIeTMKM 3TO BBITOIHEE,

'B kaxTyce MHOTO KJIETOK, HAMOJHEHHBIX TOJIbKO BONOH, M HUYEM
6osplie. Bo BpeMs moxxieil oH 3amacaeT B HUX CTOJIBKO BOOBI (OO
3 TOHH), YTO IOTOM, B 3aCyXy, MOXET NoTepiaTh 90 NpOLIEHTOB CO-
JepXalleics B HEM BJIarM U He ITOTUGHYTD.
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YyeM «CXMIaTh» INUTATeJbHbIE BELLECTBA KHUCJIOPOAOM, IOCTYNMBIIMM B Op-
raHusM M3 atMocgepbl. MHOro Boabl LIMPKYJUPYET B pacCTBOpax — B KJIET-
Kax, MeX KJIeTKaMH, B KpoBU. Benb Bech OpraHu3M Halll — MOJTYKHAIKAasI
KOHCTPYKLIMS, IOCTPOEHHAas] Ha BOJE, BepHee, Ha BOIHBIX pacTBOpax,
IPOCTBIX U KOJUIOUIOHBIX.

MHoro BOAbI YXOOMUT Ha mnepeBapuBaHMe NMUILIM (oxoyso 10 JIUTpoB, Kak
MBI 3HaeM), Ha NPUTOTOBJIEHHE «COKOB» pa3HBIX XXeJie3, Ha ITOTeHMe, IJIaB-
Has 1IeJib KOTOPOro — OxXJIaXJIeHUe INeperpeToi XHMBOH «MallMHbL» (OO IO~
JIyTopa JIMTPOB B CYTKM JaXe B TeHM M B yMepeHHoM kiumarte). Boma
HYXXHa W IJId JbIXaHWs. ee Iapbl, 0ojee WIM MeHee KOHIESHCHPOBaHHBIE,
00J1eryaloT IMOTJIOMEHHE KPOBBIO KMCIOpPOJA M ydajeHHue U3 Hee yrje-
Kucjaoro rasa. Korma Mbl ABIIUMM JE€TKMMH, TO M3TFOHSIEM U3 cebsi
kaxapie cyTku 300—400 rpamMMoB Boabl. A KoXxa, KOraa ABIIIUT, pac-
XO4yeT Ja)e BABoe Oosblie BoAbl. HakoHel, KaHalu3allMOHHAsT CHUC-
TeMa Halllero Teja, 110 KOTOPOi BhIOpachIiBaeTCsl M3 OpraHu3Ma BecCh
«IIjJaKk» obMeHa BeHIeCTB, TOXE JJII CBOEro HOPMAaJIbHOTO (YHKIIMO-
HUPOBaHUS TpeOYeT HEMAaJIO BOJIBI.

Hrak, 6e3 Bogbl XMU3Hb Ha 3emMJie HeBO3MOXXHA. HeBo3MoXxHa Mo MHO-
ruM npuyvHaM. M mpexie Bcero MoTroMy, 4yTo 6e3 BOObI He ObUIO ObI Ha
3emiie Kuciopojga. Benb 10 Toro, Kak IOSBWIMCH Ha Hallei IUIaHeTe pac-
TeHUsI, B ee aTMocdepe He ObUIO KUCIOpPOoJa, 00 3TOM VXK€ TOBOPWIOCH.
VYnaBnauBasi ¢ MOMOILBIO 3€JEHOTO XJOpPOMUUIa 3HEPTUI0 COJMHEYHBIX JIy-
yeil, pacTeHHUs] M3 YIJIEKHUCJIOro ra3a M BOJbl M3rOTaBJIMBAIOT B CBOUX
JIMCTBSIX caxap — IJIIOKO3y. W mpu 3TOM y HMX OCTaeTcsi MHOIO JIMIIHEIO
KMCJIOpOAa, KOTOPBIM OHM BBIMYCKAIOT B BO3OyX. A OepyT €ro u3 Bombl!

ExerogHo pacTeHMs Bcero Mupa, 4YTOObI XKUTh M PacTH, <«BbIMHBAIOT»
650 TPWILIMOHOB TOHH BOABL. 3a 2 MWUIMOHA JIET OHM IIOJHOCTBIO MC-
CYILIMIM ObI BCE MOpPSI U OKeaHbl, €CIM Obl KPYTOBOPOT BOABLI B IPUPOJIE
IIOCTOSIHHO HE€ HAITOJHSUT UX.

3HayuT, Bce XUBOe Ha 3eMiie e€XerojgHo, TaK CKa3aTh, IepeKauuBaeT
yepe3 ceOsl COTHM TPWUIMOHOB TOHH BOIBI. [10YTH KaXXmblii MWIIHOH JIET
JKM3Hb OYKBAJIbHO ITPOLIEXXMBAET yepe3 cedsi BCE OKEeaHbl, MOPS1 U PEKU —
BCIO BOAY, KOTOpasi TOJILKO €CTb Ha IMOBEPXHOCTU 3eMJIU.

DTOT BENMKHUI KPYroBOPOT BOIBI (Yepe3 KM3Hb M HEXWBBIE CTUXMH) S
Obl HaszBaj OOJBIIMM KpPYyroM BOIOBOpOTa Ipuponbl. O «MajloM» KpPYroBO-
pOTe 3HaeT KaXIObli IIKOJIBHUK: TEeKyuyWe BOObBI — OKEaHbl U MOpS —
HUCIlapeHne — atMocdepa — OOXIOb, CHET — TeKydle BOIBI.

Ho Benp He Bciomy Ha 3emiie, rae ecTh XXW3Hb, €CTb M Boda. UToObl BO-
Iy IOOBITb U C MMHUMAJIbBHBIMU U3IepXKaMM ITyCTUTh B 0OOpOT, Mpupoaa
Y 3BOJIIOLIMST U300peIr HEMAJIO XMTPOYMHBIX CIIOCOOOB.

Kak BepﬁJIIO,Zl B IIYCTbBIHE 3KOHOMMT BOIY

Boo0611ie-To roBopsi, 10OBITh BOMY OaxKe B IyCTbIHE HETPYAHO: ObLIO Obl
YyTO ecTb. Bemp chemeHHass M repeBapeHHasl MUIlAa ¢ KPOBbIO MOINANaeT B
KJIETKM pa3HbIX TKaHeil. TaM, B MUTOXOHApPUSIX OHa «Cropaer» 0e3 Ijame-
HU, OKHCJISIETCS M BbIIAeT MaJIbIMM MOPLUSIMU HEOOXOOMMYIO ISl >KM3HU
SHepruo. Mel 3HaeMm, 4yTo B (MHajle BCeX XXM3HEHHBIX IPOLIECCOB, KOTO-
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pble HaYMHAIOTCS C IUILEBAPEHUS M KOHYAIOTCSl OKHCJIEHUEM IepeBapeH-
HBIX NPOAYKTOB KUCJIOPOAOM (IOJyYEHHBIM W3 BOABI, a HE M3 JIETKMUX), B
KJIEeTKax TeJla OT ChelAEHHBIX OEJIKOB, XKMPOB M YIJIEBOAOB OCTAIOTCSI TOJIbKO
YIJIEKUCTbI ra3 U Boma'. B cocTaB 3TOM SHAOrEHHOM BOIBI BXOOUT YXE M
KHMCJIOPO[l, KOTOPHIA MBI BABIXaEM JIETKUMHMU.

Ecnu OBl ynamoch CBECTM IOTEPM 3HAOTEHHOH BOABI 1O MUHUMYyMa, TO
>KMBOTHbIE (M pacTeHHs) MOIJIM OBl JOJIIO XUTh U HUYEro He IUTh. XBa-
TUJIO Obl BOJbI, NOJTYYEHHON U3 IMUIIY.

Ecte MHOro mnyreii — MHOro pasHBIX CIIOCOOOB, KOTOpPBIE IMOMOTAIOT
COKDPATUTb «yTeYKy» BOIbI U3 OpraHM3Ma.

Ilpexne Bcero XMBOTHOE NOJDKHO M30eraTth NeperpeBa — TOINa COKpa-
TSTCS M TIOTEPU Ha «OPOILIEHUE» Pa3ropss4eHHOro Tea.

Y pentunuvii M1 HAceKOMBIX HET IIOTOBBIX Kejie3. DTO XKUBBIE <«MallH-
HbI», TaK CKa3aTb, C BO3MYyILLHBIM, a HE BOISIHBIM oxjaxaeHueM. Temiepa-
Typa UX Tejia MOBBIIIAETCS, KOIJa pa3orpeBaeTcsl OKPYXKAKOIIMil BO3MyX.
OHM NPUBBIKIM K 3TOMY — TaKOBa YX WX NPUPOIHAsi KOHCTPYKLMA! — U
HE TPaTAT AParoleHHYI0 BOAY Ha OXJIaXIeHHWe ropstuero teja. bosblile To-
ro; HaceKOMbI€ CIIOCOOHBI HaXe <«BIIMTHIBaTb» B ceOsl BJary M3 BO3IyXa:
KaK Mojiaralot, 4yepe3 Mejbyaillive TpyOOUYKM AbIXaTeIbHbIX Tpaxeil, Mpo-
HU3BIBAIOLIMX UX XUTHHOBBIA MaHLMPb.

Y Menkux MJIEKONMUTAIOLIMX, MBILIEH HarnpuMep, TOXE HET IIOTOBBIX
Xejie3, HO yXxe 1o Apyroi mpuyuHe’. MIMeTh MOTOBBIE XeNEe3bl IJIS HUX
— HEIpOCTUTEbHAsl pOCKOllb. Benb yeM MeHbllle KMBOTHOE, TeM O0OJb-
uie y HEero OTHOCHUTEJIbHasi IOBEPXHOCTb Tejla, TeM OoJiblile, CIedoBa-
TEJIbHO, NOIAaJaeT Ha HEro TEeIUIOBBIX Jiydeil M TeM CHJIbHEE ero TeJo
pa30rpeBaeTcsl TEMJIOM, IOJYYEHHBIM M3BHe. UTOOBI OCTyIuThb cebsl B
XKapy, MEJKUE XUBOTHbIE (HampuMep, rpbidyHbl BecoM B 100 rpamMmoB)
IOJDKHBI M3JIMBaTh HAa HEro CIMILIKOM MHOTO BOABI: NMPUOJIU3UTENILHO 15
rpaMMoB (TO ecThb 15 IpPOLIEHTOB Beca CBOEro Tejla) KaXIbIA yac.

D10 B ABaOLATh pa3 OoJiblile (OTHOCUTEIBHO, KOHEYHO), YeM Tpebyercs
IJII CaMOOXJIaXIEHWsI, HarpuMep, BepOJiooy, W BAECSTEpO OOJbIIIE, YeM
YeJIOBEKY.

HmMerorcst B BUy, KOHEYHO, ITOTEPU BOABI C MOTOM [P XKapKOW IOro-
ne B xapkoMm kiumare. Hampumep, B Caxape. 3nech naxe NPUBBIKIIMHA K
3HOIO YeJIOBEK TepsieT OT BOCXOoAa [0 3akara Gosblile 12 JUTPOB BOIBIL: IO
JUTpy B 4Yac. (BeinuBasi MpUTOM He OOJIbLIE JUTpA B CYTKWU. 3HAUUT, C IO-
TOM OH TepsieT B OCHOBHOM SHAOT€HHYIO BOZY.)

'Bonblie Bcero BOOBI JAET TMOJHOCTBIO OKHMCIEHHBIH xup: 1,071
rpaMMa Bombl M3 1 rpamMma xwupa. Kpaxmaia M caxap BIBOE MEHBIIIE:
aumb 0,556 rpamMa. A u3 1 rpamMma Geika, CXuras ero B
MUTOXOHIPHSIX, MOXHO HOOBIThH Jiulib 0,396 rpaMma BOIBI.

’Pagplie TyMaJM, YTO M y cobaK TOXe HeT NOTOBBIX Xene3. Termepsb
YCTaHOBJIEHO, YTO ITOTOBBIE XKejie3bl Y cobak ecth. Ho Mo3r ux He
KOHTpoMpyeT. OHM IPEHOXPaHSIOT KOXY OT MECTHOIO IleperpeBa
MosToMy (YHKLIMOHUPYIOT B OCHOBHOM, TOJIbKO KOr[a TaKOW JIOKaib-
HbII MeperpeB yrpoxkaetr ux koxe. Cobaka oxjaxpaer cedsi, IJTaBHBIM
00pa3oM McHapsisi BOAY Yepe3 OTKPBITYIO MacThb U BBHICYHYTHIH SI3BIK.
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Ho u 310 He pexkopa; B OMHOM 3KCIIEPMMEHTE YelOoBeK, paboTast B xKap-
KO HATOIUIEHHOM M BJIaXHOIl KOMHare, «opoluai» cebsi 4 JuTpamMu noTa
KaXxabli yac!

CucremMa OXJIaXIEHHUsI IOTOBBIX »KeJie3 HACTOJbKO COBEpIlEHHA, 4YTO,
OCTYXasl Halll OpraHM3M, OHa 3a0MpaeT y Hero BaecsTepo OOJblle Teruia,
YyeM MOTYT AaThb Bce HaiiM BHyTpeHHUe TOLl — merabGonuueckue Mpoliec-
Chl, pa3orpeBaoiiiye Tejo. YenoBek, €Cayd ero IOTOBbIE Xene3bl paboTaroT
HMCIpaBHO, MOXET 0e3 Bpena sl ceOsl MepeHOCUTh OYeHb OOJIBIIYIO XKapy.

Hoxktop basroeH, cekperapb bpUTaHCKOro KOpOJIEBCKOTO OOIECTBa,
ONHAXIBI C OPY3bSIMU U COOAKOM Mpocuaes 45 MUHYT B MOMEIEHUH, BO3-
IIyX B KOTOPOM ObLT pasorper oo 126 rpamycoB. 3a 3TO BpeMs B KacTpiojie
C BOMOM, KOTOPYIO OHM B3sUIM C c000ii, cBapwioch Msico! Ho stoau u co-
0aka He MCMEKIMCh U HE CBapWIKMCh: BbIIIUIM HEBPEIUMBIMU.

Bepbaton Becur pa3 B ceMb 0OJblile YelOBEeKa M, paccyxnash TEOpeTH-
yeckM (TakK IOKa3bIBalOT pacyeThl), HOJDKEH Obl TPAaTUTh B XKapy, OXJIaXKaas
cebsi, BOIBOE MeEHbIlle BOIbI, YyeM 4enoBeK. Ho pacxomyer ee eie OoJsee
cKyro. Bep6iion BooOILe MOYTH He noTeeT. Bomy, U 3HIOreHHYIO0 Y BBIIH-
TyI0, OH TPaTUT OYe€Hb 3KOHOMHO. M B 3TOil 3KOHOMMH — CEKpET ero yc-
IIEXOB, €ro CKa304HOTO YMEHMsl MepeceKaTb pacKajl€HHbIe IyCTbIHUM U3
KOHILIa B KOHELl, HUIIE B MyTU (Jaxke MpOMHOs ThICSYY KIJIOMETPOB) He BbI-
IYB HU [JIOTKa.

M 3To He JjereHabl: ONeHCTBUTENbHO, BepO/a0dbl COBEPIIAIOT TaKue
nepexonbl. OOWH M3 MOABUIOB «KOpabjeil IMyCTLIHM» XOPOIIO HTOKY-
MEHTHUPOBAaH.

3umoii 1954/55 roma M3BECTHBIA 300JI0T, OOTAHMUK, Te0JOr U apXeoJior
npodeccop Monon u3 Jlakapa 3a 21 neHb Imepecek ¢ Ipy3bsIMM Ha BepO-
Jllogax coBeplieHHO 6e3BomHbie obnactu Caxapbl. MccienoBaTenu 3a Tpu
Henenu mpound 944 kwioMmerpa. B myTu BepOMIOOOB HU pa3y He MOWIM!
(IlpaBoa, oHM el pa3HbIe pacTeHMs: Belb ObUla 3UMa, U MeCTaMM Cpedu
MECKOB MOMaTaIUCh 3eeHe0Ile TPaBbl.)

Paccka3biBaloT TakxKe, YTO XOPOIIMM apaBUUCKUII BepOJIION MOXET
npobexatb oT Mekku no Menunbl (380 KUIOMETpPOB) OT 3akara 10
3aKaTa, TO €CTb 3a CyTKWU. A [OpOTa JIEXUT 4Yepe3 IYCThIHIO IOJ Iasi-
UMM COJIHLIEM, BOKPYI HHM pE€YKH, HM Ipoxjanbl. [1eCOK U OTKpLIThIE
>KapKHUM BeTpaM IIpOCTPAaHCTBA. YIMBUTEJbHBIE CIOCOOHOCTU BepOJilo-
a TEepIeJIMBO MEPEHOCUTb M XaxXIy, U Xapy, U CYXOBEM, €CThb XaJKUue
KOJIIOYKM BMECTO MUIM BCEraa nopaxajiu Jwopaeit. MHoro ObLIO COYU-
HEHO O HeM BCsKuX JiereHa. Ho TonbKo coBceM HemaBHO TOYHBIMU
HaOJIOOEHUSIMU U 3KCIIEPUMEHTAMU OTKPbITbl, HAKOHEL, NPUYMHbI HE-
ObIBaJIOl «3aCyXOyCTOMUYMBOCTU» BepOJitoaa.

HeicTBUTENnbHO, OBE HeAeau BepOJIoa MOXET HMYero He NMUTh — CTa-
pble MuUcaTelyd He MpeyBeau4yMBalMd. 3aTO MOTOM, Korma moOepeTcsi O0 BO-
IIbl, BBIMBET Lieaylo Oouky! Eciv OH He muil TpW OHS, TO BBINBET Cpasy
JIMTPOB COPOK. A €cliM He BUIEN BOAbI HEAENl0, TO MOXET 3a HECKOJbKO
MMHYT OCYIIUTb CTOJUTPOBbIM 0ak. OauH HeOoJbUION BepOod, 3a KOTO-
pbIM HabJIIogaIM McciaenoBaTenu, Bulnwl 3apa3 104 nurtpa Bombl (a caM Be-
cun Beero 235 xuorpamMoB!). Ho pexopn npuHamieXuT He eMy — Opyro-
My BepOJtomy. ToT cHavyana BeINnWI 94 nuTpa, a IOTOM, MOMO3Xe, 92 JUT-
pa: 186 NUTPOB BOABI 3a HECKOJBLKO YacOB.
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IMostoMy paHbllle ¥ gymManM (Tak mucaa, Hanpumep, IlnunHuit), 6yoro B
Xeqynke y BepOiiofa ecTh KapMaHbl st Bogbl. Korma oH IbeT, TO Haron-
HSIET WX, CJIOBHO IIMCTepHBI. Boma monro XxpaHWTCS B XeJTyoKe M pacxomy-
€TCsl TI0 Mepe HagOOHOCTH.

Ho oka3zanock, 4To BepOIION YCTPOEH COBCEM HE IPOCTO. Y HETro He
OOHO, 2 MHOTO YIWBUTEILHBIX MPHUCIIOCOOIEHUM, TTOMOTAOIIMX JOJT0 00-
XOmuThcsl 6e3 Bombl. B kenynke y BepOJiioga M B caMOM Jejie HalUIM JIUT-
pOB ISTHAOLATh — JBamllaTh KaKOM-TO 3ejleHoBaToi Xxumkocth. Ho ato
He 4YucTasl BONA, U He el OH 00s13aH CBOEH MCKIIIOYUTEIBHON CHOCO0-
HOCTBIO HE ITUTh MO HEAETISIM.

BoT uyTto rinaBHoOe: BepOJiIod OYeHb 3KOHOMHO pacxomyeT Bomy. OH
MOYTH HEe IOTeeT Iaxe B CopoKarpagyCHyio Xapy. Ero Tejlo moKphITO
TYCTOM M IUJIOTHOM IIEepPCThbI0 — IIEPCTh CHacaeT OT IleperpeBa (Ha
cnMHe BepOJiloga B 3HOMHBINA MOJAeHb OHA Harpeta no 80 rpamycos, a
Koxa mop Heii — Bcero jyuib a0 40!'). Ilepcts nmpensaTCTByeT HMCHape-
HHUIO BJlarM M3 OpraHm3Ma (y CTPHUXEHOTO BepOJIoJa MOTOOTIEIeHUE
Ha 50 mpoiieHTOB OoJiblile, YEM Yy HECTpUKeHoTro). BepOiawom HUKOTIA,
Iaxe B CaMblii CWJIbHBIM 3HOM, HE pacKpblBaeT pTa: Belb 4Yepe3 poT,
€CJIM ero OTKpPHITh IOLIMpe, HCIapsieTCs CIWIIKOM MHOro Boawl. Ilo-
3TOMY COGaKM, KOIIa MM XapKO, OTKPBIBAaIOT IMAacCTh M IBIIIAT 4acCTO-
yacTo, oxJjaxnas ceos.

A BepOmion, yToOBl C BO3MYyXOM YXOIWIO M3 OpraHu3Ma ITIOMEHbIlEe BO-
IIbI, HATIPOTUB, OBIIIMT OYeHb PEOKO — BCEro 8§ pa3 B MUHYTY. M TOJNBKO B
caMblil XapKMii MOJIeHb eMy NPUXOAUTCA HbIIATh Yaile — 16 pa3 B Mu-
HyTy. Ho 3TO0 Tak HeMmHoro! BeIK B Xapy, Hanpumep, Obimut 250, a coba-
ka maxe 300—400 pa3 B MUHYTY.

XoTa BepOII0I U TEIUIOKPOBHOE XXMBOTHOE, HO TeMIIepaTypa ero Teja
KOJIeOJIETCSI B LIMPOKHUX IpelesiaX: HOYbI0O OHa OmycKaeTcs mo 34 rpamy-
COB, a OHEM, B IIOJYAeHHbIA 3HOM, moBwillaeTca mo 40—41 rpamyca.
Tounee, mo 40,7.

DT0 y BepOMIOda, KOTOpHIM JAaBHO He IIWI M, TaK CKa3aTh, OepexXeT
pomy. BepGmiom, KOTOpBIM I JHEM, MeHee SKOHOMEH: ITO3BOJISIET cebe
IIOTETh, W IIO3TOMY TeMIlepaTypa ero Teja M3MEHsIeTCS C yTpa IO Beuepa
JIMIIb B mipeneniax ot 36 mo 39 rpamycoB. HackonpKo 3TO IOMOraeT 3KOHO-
MWTh BOMY, IOKA3bIBae€T TAKOM pacyeT: YTOObl CHU3UTh TEeMIIEpaTypy Tejia
Ha 6 rpamycoB, BepOJIIOOY HYXHO OBUIO OBl «U3BSITh» M3 cebsa 2500 Goinb-
WX Kajopuii Termna. Ha 3To morpe6oBajgoch OBl 5 JUTPOB TIOTA.
A BepOJiIo[ He IOTeET, CIIOKOHO cebe pasorpeBaercs o 40 rpamycoB (6e3
BCSKOTO Bpela — TakK yX OH IIPMCIIOCOOJIEH) M HAa 3TOM 3KOHOMUT 5 JIUT-
pOB IparolieHHOM BOObl. A TMOTOM, KOIJa HOYb IMPUHOCUT IIpOXjamy, OH
OTIAeT OKpYXalolleMy MPOCTPAHCTBY COepexXeHHOE TEIUIO, OCThIBas CHOBA
J10 34 rpamycos.

BripoyeM, ecTh y BepOiIiona MpMCIIOCOOTIEHHS U IUIS COXpPaHEHWs BOIBI
BIIPOK, HO TOXE OYeHb XUTPOYMHBIE. OH KOHCEpBUpYET BOHdYy, 3amacas
xup. Bemb U3 Xupa, Korga OH «CropaeT» B OpraHu3Me, IOJIydaeTcsd MHOIO
Bombl — 107 rpammoB u3 100 rpamMoB xupa. M3 cBoux rop6oB BepOitof
MOXET W3BJieYb IIPYM HEOOXOMUMOCTH JIO ITOJIYIIEHTHEpa BOIbI!

Ho yx ecnu BepOuion HOATO HE ITMJI, MHOIO ITOTEPSUT BOABI M OPTraHW3M
€ro CWIbHO, KaK TOBOpSIT, 00€3BOXEH, TO KpPOBb €r0 BCE PAaBHO OCTAaeTCs
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KMAKOW W LUPKYJIUMPYET IO apTepysiM M BEHaM HOPMaJIbHO. Y Ipyrux
«00€3BOXKEHHBIX» KMBOTHBIX U Y UEJIOBEKa, KOTOPBII HE MU MHOIO OHEM,
KPOBb I'yCTEET NMPOMOPLIMOHAIIBHO YT€YKe BOAbl U3 OpPraHM3Ma.

BepOiion 6e3 Bpena mepeHOCUT BABOE OOJbILUME MOTEPU BOIBI, YEM OPY-
rue 3BepUu M 4eM uejioBek: 10 30 MpoLIEeHTOB CBOero Beca!

Penko k1o gaxe w3 HUBIIMX XMBOTHBIX Ha 3TO crocobeH. BricyliiuBas
JIOXAEBOTO YEPBsi, MOXHO, IpaBaa, «U3bsITh» U3 HEro 43 MpoLEHTa BOJIbI
(To ecTb OH moTepsieT B Bece 43 mpoieHTa). Ho Torma yepBb HEMOOBMXKEH,
>KM3Hb B HEM 3aMepJja: OH TBepObld, JoMKMUI. CMauuBasl BOMOI, ero MOX-
HO «OXUBUTb». HO eciim 06e3BOXEeHHBIM YepBb OyNeT BECUTh BIBOE MEHb-
e, YeM OO BbICYLLIMBAHMS, €r0 y>K€ HMKAKOW BOHON HE BOCKPECHIb: OH
3aMpeT M 3aTBepIeeT HaBCeraa.

A BepbOJiton, Tepsisi BMeCTe C BOOOM MOYTU TPETh CBOEro Beca, He 3aMu-
paeT M He CTAHOBUTCS <«JIOMKHM», a HeIeJlsIMM OpOOUT IO pacKajJeHHO
MyCTbIHE C TSDKEJIBIM I'PY30M Ha CIIMHE.

Pa3ee 310 He uymo!

Y Kaxapl BKYC cMepTH!

Ecnu BepOsionq — 4yymo IpUpOnObI, TO 3TO YydO He camoe OOJbILOE.
[To 3eMje MpbIraloT XUBOTHBIE, Y KOTOPBIX YYAECHBIN Oap MPUPOABI —
9KOHOMHO pacxoJ0BaTh Bomy — ellle OoJiee coBepiieHeH. Bce «3acyxo-
YCTONYMBBIE» KauyecTBa BepOIoga, O KOTOPBIX TOJIBKO YTO OBLIO pac-
CKa3aHO, €CTb y aMEpPUKAaHCKHUX <«TYLIKAHYMKOB», WJIU KEHI'YPOBBIX
Kpbic. Ho y HUX ecTh HedTo, Yero HeT naxe y BepOJjiona.

KeHrypoBbiX Kpbic (DU3MOJOTH UCCIedOBalM OeTadbHO. BhIBOI ObLI
clieJlaH MOpa3uTEeNbHbINA: OHUM HHUKOrga He mnbloT! Jlaxe ecid Kpyrom
MHOTO BOJHI.

XKuByT KeHrypoBble KpPBICHI B MYyCTbIHE ApH30Ha U TPHI3YT CeMeHa
u cyxue TpaBbl. COUYHBIE 3ejIeHbleé pPACTEeHUS] OHU eISIT OYeEHb MaJio.
3HayuT, MOYTU BCS BOIA, KOTOpasi LIMPKYJIUPYET B UX Teje, DHIOIEH-
Has. [lomyyaloT OoHM ee, OKHCHISISI B KJeTKax IepeBapeHHbIe 3epHa.
OnbiThl Mokaszanu, 4to u3 100 rpaMMoB MNepJOBOM KpyIbl, KOTOPOM
9KCIIEPUMEHTATOPbl KOPMUJIU KEHTYPOBBIX KpPBIC, T€ IOJy4Yasiu, Iepe-
BapuB U OKUCJIUB ee, 54 rpamMma Boabl! BriojiHe HOCTAaTOYHO g KpPO-
LIEYHOTO TpbI3yHa, KOTODbIA pacxonyeT BOOY ellleé 3KOHOMHee, 4YeM
BepOJIIO.

UTrak, keHrypoBasi Kpbica HUKOTAA HE MbET: BOAY NOOBIBAET M3 MUILMU.
UHTtepecHo mMmosToMy, 3amaloT cebe BOIMpPOC HEKOTOpble HCCIEeNOBaTelH,
3HAeT JIM OHAa, YTO Takoe Xaxma? MoXeT ObITb, U HE 3HAeT, MOTOMY YTO
YYBCTBO T0JIOfa W YYBCTBO XXaXXIbl CJIMJIMCh Y HEe BOEIMHO.

Mpbl HUKOTIAa HE CMOXEM, YTO Ha3bIBaeTcsl, NOOBLIBaThb B €€ IIKYype
A MOHSTh, YTO YYBCTBYET 3TOT IPbI3yH, KOrda Chel Majo 3epeH. 3aTo
no cebe 3HaeM, KaK MYy4YMTeJIbHA XXaxma JJisl TeX, KTO €€ HCIIbIThIBaeT.

Camoe ApeBHEe OIMCAHME STUX MYK IPULLIO K HaM U3 JlpeBHero
Erunra. Iloutu 4 Teicsiuu sieT Ha3zan ¢apaoH AMeHemxeT I mocnan yu-
HOBHMKa CHUHyXe MO KakKuUM-TO (hapaoHCKUM jgeinaM Ha CyslUKuii ne-
peureek. JIpeBHUU mamupyc COXpaHUJ MNaMsiTh O CTpaIlHBbIX IHSX,
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KoTopble CHHYyXe M ero Jloau MpoBeau B NycThiHe. KoHymnach Bona,
M OHM MHOIO JHEW HUYero He nuiau. «MoH s3bIK, — NHUCaJl HECcYacT-
Hblli, — mnpuJun K Heby. Moe ropiao nsuiajo. Bce Teno monuio:
“Ilutb, nuTh!” U g mo3Han BKYyC CMEPTU».

Kaxercsi, He OOMH TONbKO TOHel ¢apaoHa pelInsl, YTO Yy XKa>KIbl
BKyc cMepTH. Ilucanu tak u gpyrue. HeT uyBcTBa Gojnee My4UTETbHO-
ro, roBOpSIT BCE, KTO MCHBITAN XaXIy.

['onogaTh yenoBeK MOXET Mecsiu U OoJiblie, HO 0e3 BOObl HE MpPO-
KMBET M TpeX Heledb. DTO NMPOBEPEHO «Ha NMPAKTHUKE». MOPSKU C KO-
pabJieii, MPOrJIOYEHHBIX MOpEM, OO0JITasgCh MO BOJHAM Ha ILIIOIIKAax
WIu oOJJOMKax MauT, JIMIIb MATHAAUATh MYUYUTEJIbHBIX CYTOK MOIJIHU
Koe-KaK JepXaTbcs 6e3 Bombl. [loToM ux ObICTpO 3abupana CMepTh.
B 1821 romy oauH u3BeCTHBIN (paHLy3 pEeuinI MOKUHYTh 3TOT MUP
cnocobOM BeCbMa XE€CTOKMM W OPUTMHAJbHBLIM: OH HE NWI CeMHal-
IaTh OHEM M Ha BOCEMHAIlUATble CYTKUM CMEpTh INMpHILIA 3a HUM.

KTo He mojyyan WIM He OaBajl TakKuX COBETOB: «IIporojoiu pot Bo-
oM, U Thl HE 3aXouelllb OOJblle MUThb». MHOIMM KaXeTCs, 4TO IepecoX-
1Iee ropjo — MPUYMHA XaXIbl U, CMOYUB €r0, MOXHO XXaXKIy YHSITb.

MoxHo. Ho ToJIbKO Ha MSATb MUHYT, MOTOMY YTO NMPUYUHBI, KOTOPbIE
MBITAIOTCS YCTPAHUTh TaKUM ITAJIMAaTUBOM, JieXaT ropasno IiyoXxe pra.
YyBCTBO XaXObl — 3TO «BKYC» HE CMEPTH, a ocMoca. B TKaHsix, B KJIeT-
Kax Hallero Teja, U IpexXne BCero B KPOBH, C MOTepell BOAbI MOBBIIIA-
€TCsI OCMOTUYECKOE MaBJIEHUE, WHBIMU CJIOBAMU — <«IaBJIEHHE» COJIEH.
Mx xoHueHTpanusi Bo3pacTaeT. PacTBOpbl >XXKM3HU CTAHOBSITCS CJIMILIKOM
«KpEenKWMU», OOMEH BEIIECTB YXe HE UAET HOPMAJIbHO.

KOHTpOJbHBIE IMYHKTH OBIOT TOrma TpeBOry. JIMIIb TOJBKO KOHLIEHT-
pauusl BeIIeCTB KPOBHU ITOBBICUTCSI XOTS Obl HAa OOMH-ABA IPOLEHTA,
MOHUTODPBLI HAIlIero MO3ra, KOTOphIE CJEOST 3a 3THUM, YX€ MHPUBOIST B
JefiCTBUE CIIOXHYIO CHUCTEMY <«IIpOTHBOXaXIHbIx» Mep. Ilpexne Bcero
3arycteBliass Ha OJWH TPOLIEHT KpPOBb, NMpUTEKas MO Kanujisipam B
MO3I, BBIBOAWT U3 PABHOBECUS HEPBHbIE KJIETKU MaJleHbKOIO NUCIET-
YepCcKOro LIEHTpa B rumnoTaisamyce. Bo3OyauBIIMCH, €ro HEWPOHBI
WJIIOT Jajblile TOHLOB TPeBOrW (IO-BUAMMOMY, KAaKME-TO FOPMOHBI).
OHu jpoberalOT ¢ KpOBbIO HO KJIETOK ropja. ToTryac HeKOTOpbIE U3
HUX, YYBCTBUTE/JbHBIE K TOPMOHY XaXIbl, [0 HEpBaM IEpPeIalOT CUI-
HajJibl B KOpPY MO3ra, ¥ Mbl YYBCTByeM: HaM xouercsi nuTh! Oco3HaB
5TO, KOpa OTIaeT IIpUMKa3 BCEM OpraHaM, KOTOPBIE MOJIXKHBbI €ro BbI-
nonHath: «Ileiite Bomy!»

M oHM MbIOT, MOKa KOHULEHTpalus BEIUECTB B KPOBU M TKAHAX
BHOBb He CTaHeT HOpMayibHOU. Ho maxe eciu oHa U CTaHET HOPMaJib-
HOH, a KOHTPOJbHBIA IYHKT B THUIIOTAIaMyCE€ IIO-IPEXHEMY BO30YyX-
neH (MBI pa3apaxaeM ero TOKOM), Jilo0Oil 3Bepb, C KOTOPBIM TaKOM
SKCMEePUMEHT TNpoJesaloT ydyeHble, OyAeT MUTb U MUTh CBEPX MEPHI,
CBEpX HOPMBI M BO Bpel cebe.

A HeyToJuMasl Xxaxnga TpeGyer emie U euie Boubl. M1 Kopa, BBeIeH-
Hag B 3a0JyXIeHHe JIOKHBIMM CHUTHajJaMU TUIOTajamyca, 3acTaBiiseT
3Beps MUTb COBCEM yXe HEHYXHyI0 eMy Bomy. (BcrmomHuTe 3j0cyacT-
HYI0 KO3y M 16 JUTPOB BOIBI, KOTOpHIE OHA BBINWIA, MOBUHYSCh TEPPO-
PU3MPOBAHHOMY 3JIEKTPOIAMU TUITOTajIaMycCy.)
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Mbl 0yIeM nmuTh MOpe

JleTr Tpucta — d4eThIpecTa Hasad IO JoporaM EBpomnbl U3 cena B celo,
U3 TopoJa B ropon OpOoauWId CTpaHHbIE JIOAU C Xe3namu. KpecTbsHam B
cejlax, BJACTSIM B ropojiax mnpemjiaraid oHu cBou yciayru. Ilompaxass 6uo-
JielickoMy Momucelo, KOTOpBIii OyaTo Obl ymapoM Xesja BBIIIWO U3 CKaibl
BOIY, OHM THIKAJIU «BOJIIEOHBIMU» IMAJOUYKaMU B 3EMJIIO.

— Bor T1yr Komatite. Uyio Bomy! — yTBepXkIan «3aKJIMHATENIb BOIBI».
Jlromu Komajau M MHOTAAa B CaMOM JIgjie HaxOMWIM TMOM3EMHBI MCTOYHHUK.

PasubiMM crioco6aMM MBITAIUCh W IIBITAIOTCS JIIOAW OOOBITH BOMY.
M300peTaTelbHOCTh X HE 3HAET Ipenena.

XoJOOHBIMU KaMHSIMM OOKJIaIbiBalOT BUHOTPAIHBIE JIO3bl, UTOOBI
cobpaTh pocy IS IOJMBKHM B 3aCylUIMBBINA neHb. COOMpAIOT pocy M C
JIMCTBEB, MCKYCHO CBSI3aB MX, YTOObI BCE KaIUIM CTEKaJIM B OMHY vauly.

Ha ogHoM 13 ocTpoBOB 3eJIEHOTO MbICa TaKOil «BOMOIIPOBOI» ACHCTBYET
BecbMa 3(M@dEeKTUBHO. 3OeCh BBIIANAeT MO MOXAEH, HO 4YacTo OBIBAET
TyMaH, KalUIM KOTOPOro OOWJIBHOM pOCOM OCEmalT Ha JUCThSIX MECTHOM
Jwind  GypKpoiind. 3emiielieNnblbl CaXalT B psii II0 CKJIOHY IIECThAECST
mwmmi. JIMCThsT UX CBSI3aHBI TakK, YTO pOCa CTEKAeT C HMX B KaHABKY, IIPO-
PHITYIO IIOO CTBOJIAMM. 3a JIeHb Bce (GypkKpoiin cobupawT 200 nuTpos
BOIBL. A KOIJa TyMaH OCOOEHHO ryctoii, To u 600.

Bo3MoxHo, 4yTo BomompoBon, ApeBHero ropona ®eomocuu 2 ThiCSYU JIET
Hazaj IUTaICS ToXe... pocoil. Ee cobupain B ropax Ha CT€HKax KaMeH-
HbIX NMUpaMul, CHelMadbHO COOPYXXEHHBIX 3[€Ch, U IO TpyOaM II€pEeroHs-
JIU B TOPOL.

Ho Hukakue XUTpOyMHBbIE YXUILPEHHUS TaKOro pojaa He IOMOIYT TeIephb
monsM. CIUMIIIKOM MHOro TpeOyeTcsi ceiyac BOIbI, M CJUIIKOM Majo €e,
TPUTOTHOW ISl MUThsI, MPOMBIIUIEHHOCTH U CEJIbCKOro xo3siiicTBa. Bcero
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20 MWIUIMOHOB KYOMYECKUX KWUJIOMETPOB — 3TOrO XBaTUT IIPU COBpPEMEH-
HBIX MOTPEeOHOCTSIX JulIb Ha 20 MWLIMApOoB 4YesioBeK. Bbl moMHuTE: yepe3
130 net moneil Ha 3emiie OymeT Kak pa3 20 muiuapaoB. I1o3aboTureca o6
ux OymylilieM Iopa yXxe ceiyac.

YyeHble, U3YYMB BCE BO3MOXHOCTM, IPUUUIM K 3aKJIIOUEHUIO, YTO €CThb
TOJIBKO OOWH HEWCCSIKAaeMBbI MCTOYHUK, M3 KOTOPOTO MOXHO 4YepIriaTh
npecHy1o Bony. MICTOUHUK 3TOT — OKeaH.

B mpeBHerpeyeckoM Mudpe 6ornHs AduHa u 6or IlocelnoH omHaXOwI,
COPEBHYSICh, IMOCIIOPWIN, KTO MpPEIrogHECeT XUTeJsIM AMUH Jydlliui map.
INoceitnoH ymapun Tpe3yOLieM O cKajly, U M3 Hee 3a0ui HUCToyHMK. Ho
yBbI, OH ObUT cojieHblil. Jltomy OTBEpmIM ero, Mnpeanoyts gap AQUHBI —
OJIMBKOBOE JIEPEBO.

Tenepb MBI JOJKHBI MPUHSATH [1oceiimoHOB Hap, U3rHATh U3 HETO COJIH,
OTPECHUTh U MYCTUTH IO BOAOIPOBOMAHLIM TpyOaM B ropona, B cambl M Ha
nosis. Peiby M 30510TO, Mypriyp M XeMuyr HcKanu jqoau B Mope. Ho mopo-
’Ke Bcex OOraTCcTB OKeaHa, lieHHee BCeX JapoB IS Jilonei Oymyiiero — ero
Boja. IlpocTo Bona.

Yem BHIMOILEHO JHO MOPCKOe?

Kene3Hoit U MapraHueBoil pynoii BhIclliero kayectsa. OHa pacchinaHa
[0 TOBEPXHOCTU oOKeaHckoro nHa. Iloxanyiicta, crpebait, cobupaii u
BhITacKMBail Ha cyury. CoOsia3HUTENbHO, HO TIOKa TpyAHO. Benp Xxesne3o-
MapraHieBble KOHKpelMU (TaK y4yeHble Ha3Baju 3TU PyObl), YCTWIAIOLIKE
[OYTU CIUTOLIL AHO Tuxoro, MHIMMICKOro M ATJIAHTUYECKOTO OKEaHOB,
rorpeGeHsl Ha rTyO6uHax B 4—7 KWUJIOMETPOB.

Kak Obl TaM HHM OBLIO, HO JIIOAM HE COOMPAIOTCS OTKAa3aThbCs OT
3TUX OoraTcTB (aMepUKaHUBI yXe€ Hayajlu NpoOHYI HMX OOOBIYY). A
poraTcTBa KOJOCCalibHble. Bce KOHKpelMnu BCEX OKEaHOB BECSAT, IMO-
BUIMMOMY, 57 MUJJIMOHOB TOHH.

B Hux npumepHo 20 mpolieHTOB MapraHua, 15 xenesa, no 0,5 HuKens,
KOoOajbTa, MEOM U HEMAIO APYTMX PEOKMX Ha 3eMJjie 3JIeMEeHToB. Tauws,
Hanpumep, B Hux B 50—100 pa3 Oosibllle, 4eM B OCaJOYHBIX OpPOIAX
cymi. lleHHeliero MeTajia — KoOajgbTa B KOHKpELMsX 2 MWUIMApAa
TOHH, a MWPOBBIE 3amachl €ro Ha Cyllle He MPEeBBIIIAIOT MUJUIMOHA TOHH.

KoHkpelun, TeMHO-KOPUYHEBBIE KapTO(MEIMHBI U JIENEUIKU pa3MepoM
OT TOPOLIMHBI [0 MOPSAOYHOro OYJBIKHHMKA, 3aJald yUYEHbIM HEMaJo
3aragok. Kak oHM Bo3HMKawT? OTKyma OGepyTcsl BellecTBa, M3 KOTOPBIX
oHu nocTtpoeHbl? C Kakoif ckopocTbio obpasytorcsi? KakoB mx Bo3pact?

Bo Bcex koHKpelivsx mapraHiua B 50 pa3 Oosblie, Y4EM PacTBOPEHO B
okeaHax. B 2 pasa Gonblie B Hux KobaibTa. Ho Menu B 2 pasa MeHblIe.
Huxkens B 20 pa3, a monubneHa B 200 pa3 MeHbIlle, YeM B OKpyXKarollein
poze. ITouemy? Otkyna Takas u3buparesbHOCTh? MoOXeT ObITh, 3TO paboTa
baxkrtepuit? S yXe roBOpWI, YTO MHOTME€ MOPCKME OpPraHU3Mbl YMEIOT
BBIYXXKMBaThb U3 BOAbLI U HAKAaIUIMBaTh B ceOe pa3NMyHbIe BEILeCTBa.

Hekoropble y4yeHble TaK M AYMAIOT: I[OABONHBIE PYOIHUKUA OCHOBAHBI
KaKMMHU-TO OaxkTepUsIMU, CHOCOOHBIMM U3BJAEKAThb M3 BOIBI XKEJE30,
MapraHell, HUKeJb U IPyTHe JIEMEHThI, BCTpeyalolecss B KOHKPELVISIX.
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Ho Ha Il okeaHorpauyecKkoM KOHIPECCE HCCIEeNOBATeNM OOCYXAanu
JPYIYIO TUIIOTE3Y: BO3MOXHO, 3aJ€XXM MapraHLEBbIX «OyJIBDKHUKOB» Ha
JIHE OKEaHOB POXIEHbl KOHTUHEHTAJIBbHBIM BBIBETPUBAHUEM.

BeccnopHO, OgHAKO, YTO MHOTHE XeJIe3Hbl€ MU MapraHUEeBHIE DPYIbI
co3gaHbl OaktepusMu. Kypckue U KPUBOPOXCKHME Cpedu HUX.
U cesepoamepukaHckue (okono Bemukux o3ep — 10 ThicsSly KBagpaTHBIX
MWIB!), ©3 KOTOpHIX, TOBOpPUT JXOH Angaik, OBUIM CHEJIaHbI
aMepMKaHCKME TaHKHU, IIYIIKU M KOpabiud, TPOMUBIIME HEMLEB BO
BTtopoit MupoBO#i BOHHE.

Bcs 3Ta TexHHMKa OT Havyala 0 KOHII2 COTBOPEHA XXM3HBIO: HE TOJBKO
pYKaMH YeloBe4eCKMMHU U3 pyld, HO U CaMM pyAbl — 3TO CIPECCOBAHHBIE
MMKPOJAOMHUKM JIEMTOTPUKCOB, TaJUIMOHEUI W [JpYyrux OakTepui,
CIIOCOOHBIX «BBIIEJISATh M3 XKEJIE3HBIX CONeil KPYIUIBI YUCTOTO XKEE3a».

Bce, yTo 7nerko ropuT Ha 3emJie, TOXE Bedb OECKMCIOPOOHBIE
rorpeGeHusI OTKMBIIEN XM3HU: yrojib, Topd, MeTaH M, HaBepHOe, He(MTb.

OkeaH HAa3pIBalOT XWUIKWM DPYJIHUKOM, M MHOTHe OorarcrBa 3TOrO
pYIHHKA OMOJIOrMYecKOro rmpoucxoxaeHus. [losatoMy M pa3pabaTeiBaTh UX
OyayT, MO-BUIMMOMY, HE TeoJIord, a 6uosioru. MUKpoco3naTeay IMoJe3HbIX
VICKOITaeMBIX, CITeIMaJIbHO OTOOpaHHBIE M «HAaTPEHUPOBAaHHBIE» JIIOAbMH,
CTaHyT CKOpO IMpPEeBpalIaTh MEPTBBIM IPY30M YCTJABIHME 3eMIII0 OMOLUIaKU
B BelllY, MOJIE3HbIC IJII Hac .

IlepBbie 11aru yxe caeiaaHbl. bakrepuy oboraiaioT MegHbIe pyabl (IO-
BUIMMOMY, TAaKK€ YpPAaHOBBIC, a TSDKETYIO BOAY OTAEJSIIOT OT JIETKO) U
MPUTOTABJIMBAIOT BIIOJIHE CHEMOOHBIN «OU(MIITEKC» U3... HEMTU: U3 TOHHBI
ee MOYTH ITOJITOHHB BUTAMMHU3WPOBAHHBIX (rpyrmmoi B) 6enkos!

A B OCBMHHOTIax <«aJXMMMKW» HalIUX THEH HauuiM (HAaKOHEI-TO!)
3HAMEHUTBIN (GWIOCOGCKUNA KaMeHb, CIIOCOOHBIM MPOCTYI0O MODCKYIO BOLY
«IIpeBpalliaTh» B 30JI0TO.

OcpMuHOXKMWI (hw10coCKMii KaMeHb

Tabanna MeHpeneeBa MMeeT B MOpE, MO-BUAUMOMY, BCEX CBOMX
npencraBuTeneii. [IpaBma, HEKOTOpbIE METAUIbI, HAIIPUMEDP KaaMUIA, TUTaH,
XpOM, TaJUTMA M TepMaHMil, HalJeHbl IOKa JIMIIb B MOPCKUX OPraHU3Max.
HaBepHsika OHM €CThb M B MOPCKO# BOIE, M3 KOTOpPOM M3BJIECKJIM UX 3TU
XKUBOTHBIE, HO, BUIHO, B TaKOH HUYTOXHOM [103€, YTO COBPEMEHHBIMU
METOJaMM XMMMYECKOIO aHaan3a OOHapyXUTh UX HE YIOAeTCs.

B Mopckoit Bome ecTb M panuii, ypaH, aproH, reauii, HeoH. M nmaxe
30jior0 — 10 MWUIMapAOB TOHH.

3onoto! Y HEKOTOPBIX XMMUKOB, KaK TOJBKO OHM Y3HaJIM OO0 3TOM,
cpa3y miasa pasropejuch. OHU 3aXOTelMd 3aBJaJeTh MODPCKHUM 30JI0TOM:
LWIyTKa JM CKa3aTh — JecdaTh MWLIMapaoB ToHH! Kynma Oonbuie, yem
XpaHUTCS OPAaroleHHBIX METAUIOB BO BCEX CTpaHax MMpa.

'"MHorre MOpCKME OpPraHM3Mbl, BBIYXMBasi U3 BOIbI, SHEPTUYHO
MOIIOLIAIOT pa3Hble METAUIBI. MOJUIIOCKM — Melb, aClIMOIUd —
BaHAOUM, PagVOIsIPUU — CTPOHIWIA, MEOy3bl — IIMHK, OJIOBO,
CBMHEII, a Oypble BOOOPOCIH — AJIOMUHMIA.
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W3 30510Ta, pacTBOPEHHOIO B BOJE OKEAaHOB, MOXHO OBbLIO OBl OTJIUTH
Ky6 BeicoToii B 800 MeTpoB! BOT eciau Obl ymajnoch BBIYOIUThL €r0 U3 BOIbI!..

Hemeukue xuMuku B rogsl MHOssUMM 1ocne [1epBoit MUpOBOII BOMHBI
MOTpaTHau OOJIbllle BCEX W CPEICTB M CWJ, MbITAsICh JOOBLITH 30JI0TO U3
MOpPCKOI Bombl. MIX TOpOMWJIO MpaBUTEILCTBO, KOTOPOE XOTEJIO MOGKLICTpEe
pacIuIaTUTbCA C BOEHHBIMU JOJITaMMU.

Jlaypear HoGenesckoit npemun @Ppuu Xabep, KOTOPBHIA HOJITO
«BBIYXXMBaJl» K3 MOpS 30JI0TO, 3asiBUJ Jaxe, 4TO [epMaHUS CKOpO
3arJIaTUT CBOM perapalMOHHbIE JOJTH «MOPCKUM» 30JI0TOM.

I[IpuMeHsiiM pa3Hble METOObl, HO IJIABHBIM 0O0Opa3soM 3JIEKTPOJIU3:
30JI0TO OTIArajioch Ha [UIATUHOBOM 3JieKTpone. Ho, yBbI, KaXmplii IrpaMMm
JIOOBITOTO TaKMM CIIOCOOOM 30JI0Ta OOXOMWJICS MPAaBUTENICTBY B 2 rpaMma
30JI0TA HAJMYHOrO. BBUOy SIBHOW HepeHTaOeJbHOCTU OITBITHI OBbLIM
npekpaiueHbl. HeMeuKkuX XUMHUKOB BBeJM B 3a0JyXIeHHE IIepBbIe
oInpenesieHUs] COOepXaHMsI 30JI0TA B MOpE: CYUTAJIOCh, YTO €ro OKOJIO
5 MUJIIMIpaMMOB B KaXIoW TOHHe Boabl. Ho korma npousBenu OGoiee
TIIATEJbHBIM aHajaM3, 0Ka3aJloCh, YTO 30JI0Ta B OKEaHe IOYTU B
ThICSIUY pa3 MeHblle — Bcero Jjuinb 0,008 MwuiMrpaMma Ha TOHHY. DTO
3HAYUT, YTO CTOMMOCTH 30JIOTHIX 3aI1acOB KaXXHOWl TOHHBI MOPCKOM BOIBI
paBHa npubausuTessHo 0,06 KOMeukwu.

B Mopckoii Bome ecTb M cepebpo u maxe B 500 pa3 Oosiblie, 4yeMm
30JI0Ta, HO U3BJIeYb €r0 €le TPYIHEE.

B okeanax pactBopeHO B 46 ThICsSY pa3 Oosiblie cepebpa, yeM OdOObLIU
ero JIIOAM Ha cyllle CO BpeMeHU OTKpbITUsSI KomymMOoM AMmepuku.

DTU CcKa304YHbIe OOraTcTBa, Kak BUOHO, BCE €Ille BOJHYIOT HEMELIKUX
xuMukoB. Ilpodeccopy DpHery bayspy u3 TioOMHI€HCKOro yHUBEpCUTETA
yIAJoCh, KaXeTCsl, BOIUIOTUTb B peajbHOCTh Meury Ppuua Xabepa: oH
M300pesl peHTaOeNbHbIN METOH <«BBIY>XXMBAaHUSI» K3 MOpPSI IParoLieHHbIX
METaJLIOB.

OpuHHanuate Jjer baysp moOGpoCOBECTHO u3ydal YIUBUTEIbHOE
yMEHHEe MOPCKHUX CO3JaHUM aKKyMYJIUMpOBaTb B cebe peaKkue 3JeMEHTHI
(B HEKOTOPBIX M3 HUX, HAIlpUMEp, IpParoueHHbIX METAUIOB B MUJIJIMOHBI
pa3 Oonbllle, 4eM B Boje!).

HN3zobpeTtass BellecTBa-aKKyMyJsSITOpPbI, Ipodeccop Haumea Jydurylo
MoIeJdb B JIMLE OCbMUHOIA: OH M3BJEK W3 €ro KpoBU (B HEH, Kak
M3BECTHO, MeIW B ThICSUY pa3 OoJibllle, YEM B BOIAE) YIAUBUTEIBHYIO
KpacKy, KOTOpYIO Ha3Bajl KpaCHbIM LIMUAHUTOM.

Monekynbl KpacCHOro LMaHWTa, KaK MUKpPOI'yOKM, «BOOpaiu» B cedsl U3
MPOOUPKY BCE MOHBI MEOU.

[MTotom bBaysp cuHTE3UpoBaI MOAOOHOE e, HO Oojee ycTOMYMBOE
BEIIECTBO — OHO ellle JyYllle «BIUTHIBAJIO» U Menb U... ypaH. C TpyOKoM,
HAINlOJJHEHHOM  XMMHUYECKMM  aKKyMYJSITOPOM, OH TMOCHEWIMWI U3
JlabopaTopuM Ha Oeper HeamosmraHckoro 3anuBa. 34€Ch MPOLIEOWA 4epe3
Hee 100 AUTpoB BOAbI — W BCS M€Ib M BECb ypaH, KOTOpbIe ObLUIM B 3THX
100 muTpax, ocTaauch B TpyOKE.

3aTeM COJITHOM KHMCJIOTOM <«BBIMBLI» JOOBITbIE METa/Ulbl U3 TPYOKU, U
TpyOKa CHOBa CTaJla >XaaHO BBIYXXMBaTb MX U3 BOBI.

Tenepp npodeccop baysp ObLT rOTOB C MOJHBIM 3HAHUEM [€]la CTaThb
3oji0ToMckaTesieM. OH IBEHAOllaTh 4acoB pa3MelIdBajll B 0ake ¢ MOPCKOWM
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BOIOI Npyroe CHUHTE3UPOBAHHOE UM aKKyMYJMpYIOIee BEIIECTBO, U OHO
«BruTtajgo» u3 100 1uTpoB BOMEL... 1,4-MWUIMOHHYIO TpaMMa 30JI0Ta.

I[To mnpoekty bayspa OymyT, BO3MOXHO, IOCTPOEHBLI IUIOTUHBI U
OTBOIHBIE KaHabl. Il0 HMM INOTEKYT HE JIMTPHI, a liejble PeKM MOPCKOM
BOIBI, OCTaBJsIsI Ha CTEHKAaX, BBUIOXEHHBIX TIy0YaTbIMM IUIMTaMU,
JIParolieHHbIE METAJUIBL.
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