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Ckaxu MHe, B YéM TTO3HAHbS cUacTbe?
Ckaxu MHe, B YEM BeJIMYUE JYIIN?
He B TOM 711 4yBCTBE OXXUIaHBbS,

YT0 BCE€, KOHEYHO, BIIEPEIN...

Ilepeno MHOIT KOHEYHOCTh, O€CKOHEUHOCTD,
CauBasiCb BOEAUHO ITPOMEJILKHYT,

Packpoer TaiiHy CBOIO BEYHOCTb,

M cOpolry, HaKoOHell, s1 OpeMs MyT.

Hyma, otkpbitas [1o3HaHbIO,
JIOCTUTHET BBICILIEN KPACOTHI,
M cam nipuay g K TIOHUMAaHBIO
CBoeli HECOBITOYHOM MEYTHI.

Henb3st 00BsITH, YTO HEOOBSITHO,
Ho He cTpeMUThCS HAM HeJIb34l.

Bcé sscHOo, Bponae Obl, MOHSTHO,

A 4TO MOHSITHO — U TIOHSITbH HEJb3SI.

CBoli XpynKuii 4EJIH B MO3HAHbS OKEaH
4 6pocuit cMeJio, TTOJIHBIN Jep3HOBEHDS,
M nmonyuunn g BCE, 4TO OXuaall,

M cBepx TOro — BCEJIEHHBIX OTKPOBEHBSI.

A Beicmumii Pazym BCcTpeTn Ha yTH,
M npuxkocHyJics K TaliHe MUPO3IaHbs,
M ucnbeiTaHbs, OT KOTOPBIX HE VIATH,
Korna noctnysb xxenaelb NOHUMAaHbBL. ..

Hukoaaii Jlesawmos
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IIpeguciaoBue

Bcenennas... 3aragka xu3Hu!.. Kak u3 Mépreoii MaTepuu BOZHUKJIA XKU3Hb?
[Touemy Te xxe camble aTOMbI, COEAMHUBIIMCH B IPYTOM IMOPSAKE U KOJIMYE-
CTBE, CO3[IAI0T OPTAHUYECKME MOJIEKYJIbl, CHHTE3 KOTOPBIX U 3BOJIIOLIUS PO-
KIIAIOT XNU3Hb, XKUBYIO MaTepPUIO?

3araaka ZKusnu... Kak 3Ta >)ku3Hb BO3HUKJIA, pa3BUBajlach, I0YEMY BO3-
HUKJIO MHOTOOOpa3ue ¢popM Xxu3Hu? OTKyaa nosaBuicsa Ha 3emiie 4eloBeK?
Cnyl1eH JiM OH 3a I'peXy CBOM ¢ HebecC, U3 paliCKMX cagoB Ha 3eMJI10, YTOOBI
UCKYNUTb UX nepen rocrnogom borom?! M eciu He bor, To, KT0 Xke Torma u
noyemy npuse3 Yemoseka Ha miaaHety 3emuiss? OTKyaa MOSIBUJIMCH, CTOJb
pa3auyHbIie, yejoBeueckue pachi?! [Touemy yesoBek MoKeT MbICAUThL? YTO
MMPOUCXOJIUT C YEJTOBEKOM B MOMEHT cMepTH 1 ntociie Hee? Ectb i Ayma? U,
€CJIM €CTh, TOI/1A, YTO ke 3T0 Takoe? Kyna oHa yxoaut v mouemy?.. EcTb 1 Anl
u Pait? Ecniu — na, To rae ouu? IlouyeMy ocTajibHbIE, IPOIOJIKAIOLINE XUTh,
HE BUIAT U HE cablmaT 3Toro? M ToJibKo 110au, MOObIBaBIINE B COCTOSIHUN
KJIMHUYECKOU CMEPTU, MOCJIE TOBOPST, YTO OHU BUACIU aHTEJI0OB, KOTOPhIE
MX BCTPEYaJiv, YTO OTKPBIBAJICS Tepe] HUMU CBETSIIMIICS KaHaJl, B KOTOPbI
UX HAaYMHAJIO 3aTIruBaTh, HO, IO TEM WM UHBIM IPUYMHAM, OHU OIISITh
BO3BpallaJIUCh K XWU3HU. YTO NPOUCXOAUT B MOMEHT 3ayaTUsl U Kak
pa3BUBaETCsI 3apOAbIII YeaoBeKa?..

I1epBblii pa3, WM HeT, JKUBET KAXK/Iblii M3 HAC HA IUIaHeTe 3eMJIsl, U YTO Ta-
KO€ perMHKapHauusg? MoXHO 11 yBUZIETh MPOIIUIOE U Oyayllee, epeMeIaTh-
csl B mpocTpaHcTBe U BpeMeHn? OauHoko i YenoBeyecTBo BO BeeneHHOI? ..

Ha nmocaenHuit Bompoc OTBETUT JIt00OI, JIUIIb HEMHOTO IT0IyMaB, TI0pa-
3MBILISIB HEOPTOAOKCaIbHO... [IpencraBere cede, 4To, XOTS ObI, CTO JIET Ha-
3aJl, Ha T1aHeTy 3eMJIsl IPUIIUIA PagOCUTHAJIBI C APYIOii MIaHEThI, C TPOCh-
0011 KO BCEM pa3yMHBIM CYIIIeCTBaM OTKJIMKHYTHCSI Ha 3TO MOCJaHME. ..

Kak ObI X ycaplliajJii ¥ OTBETUIN Ha 3TO IMOCJaHMe pa3yMHbIe XXUTEIU
3emun?!. Hukak... [ToTomy, 4To TOrma Ha 3emiie el He ObLIO paguoOIIpUEM-
HUKOB 1 AeIIN(PPATOPOB, YTOOKI IIPUHATH U pacIlin@poBaTh 3TU CUTHAJIbI. O
HUX ObI IIPOCTO HUKTO HE y3HAIl...

N npyroe... BoabIIMHCTBO LIMBUIN3ALIMI B KOCMOCE HaXOASATCS HA Kade-
CTBEHHO JPYrOM YPOBHE Pa3BUTHs, Korga MHPoOpMaLys nepeaacTcs U MpuHU-
MAaeTCsl He C MOMOILBIO paIMOCUTHAJIOB, a MEHTAJIbHO U rojorpadudecku. Ha
3eMJII0 YT THICSIUM CUTHAJIOB U3 KOCMOCA OT APYTrUX HMBUINU3ALIUI, B BUIE
OOBEMHBIX I'OJIOrPaMM C XKeJIaHUEM YCTAaHOBUTb KOHTAKT C Pa3yMHBIMU XUTE-
JIIMU 11aHeThl 3emiist. Ho OOIBIIMHCTBO JTI0Aei He NOHUMMAIOT, He 3HAIOT U He
MOT'YT MOJIYYUTh 3Ty MHPopMauio. Te ke, KTO 3TO MOXKET, ITePEeBOAST 3Ty
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MH@OopMalIMIO Ha TOCTYIHBIN OCTaIbHBIM JIOASM SI3bIK, HO, K COXKaJIeHUIO, U
B TAKOM BUJE 3Ta UH(POPMaLIUS OTBEPraercs...

Tak 66110, B CBOE BpeMsi, U ¢ TpeTbuM O0pameHneM KoaauumoHHOro
Orpana Haomopareneit (K.O.H.) o0benuHeHus1 LMBUIM3aluii Hamei [ana-
KTUKU, TiepenaHHoe Hukomaem Pepuxom B 1929 romy. DTo obOpalineHMne
MIPOCTO MPOUTHOPUPOBAJIH. .. (TTOCJIC TIPEANCIOBUS, KTO €11IE€ HE MOTePSIJI MHTE-
pec, MOXET 03HaKOMUTHCS ¢ 3TuM OOpatueHuem). Bo BecenmenHoit — M-
apabl LMBWIM3aUuii. OQHU U3 HUX HAXOMSITCS B Hayajle CBOETO pa3BUTHS, a
JIPYTUM €lI€ TOJbKO IPEICTOUT POAUTHLCS, KaK Hallleil 3eMHOMI LIMBUIN-
3allMM, TPETbU — YK€ JOCTUIJIU BBICOKOIO YPOBHSI pa3BUTUSI. DTO — eCTe-
CTBEHHO U 3aKOHOMEPHO...

Hameit uuBuauzanuu, B O1uxkaiiiiee Bpemsi, MpeJCTOUT MPONTHU Yepe3
cBo€ poxaeHue. U, ecim «poabl» MPONAYT YCIEIIHO, 3eMHAs IUBUIN3ALNS
BbIiiZIeT HA HOBbIi KAYeCTBEHHBII YPOBEHb CBOET0 Pa3BUTHS, KOIJA MbICJIEHHO,
TOJIbKO CHJIOH CBOE# MBIC/IH, YeJI0BEK CMOKET BJIMATHh HA KOJIOTHIO CBOEi IIa-
HEeTbl, YNIPABJIATH NMOT0I0i, CTUXUAMH, 3aJIeYMBATh ¥ BOCCTAHAB/IMBATDL PAHbI
MpUPOabl, HAHECEHHbIE HePa3yMHOIi JeaTeJIbHOCTbIO CaMoro YejioBeka. YenoBek
CMOXKET MO3HaTh caMoro ce0s1, CBOU COOCTBEHHBIE BO3MOXHOCTU, BO3MOXKHO-
CTU cBoero mo3sra. IlepemenieHue B nmpoluioe, B Oyayiiee, B IPOCTPAHCTBE
Ha MUJITMAPAbl CBETOBBIX JIET, TIEPECTAHYT ObITh «4yIOM», KaK TOBOPSIT OJIHMU,
WIN «OpeIoM CcyMacllIeaInX», KaK TOBOPST ceiyac aApyrue...

Co BpeMeHeM, 3TO CTAaHET TaKUM XK€ OOBIYHBIM, KaK MOJIET HAa CAaMOJIETE.
Bcé 310 — noka B OyaylieM U CTaHEeT BO3MOXHBIM TOJIBKO B TOM cJlydae, €CJIn
YyeJIOBEYECTBO MPUMET HOBbIE 3HAHUSA, HEOOXOAUMBIE, YTOOBI MOJHITHCS Ha
CJICAYIOLIYIO CTYNEeHbKY MO3HaHus Npupoiabl. Ecim ke desoBeyecTBO He
MIPUMET, He 3aX0UeT MPUHSITh HOBbIE 3HaHUS, 3eMHasi IMBIJIM3AINs cama ceos
YHUYTOKHUT €ellIé 10 POKIAEHHS, U «PeOEHOK» POAUTCA MEPTBBIM. ..

Kak xe Tak, Bo3MyTsATCSI MHOTHE, Bellb, Hallla HMBUJIX3ALMs JOCTUTJIA
orpomMHbIx ycnexoB!.. Yenosek Brilies B Kocmoc, 6611 Ha JIyHe, cKopo noJe-
TUT 1 10 Mapca... 1 Boob11ie, HayKa, KyJabTypa, UICKYCCTBO, BCE TaK OBICTPO
pa3BUBAETCS, OCOOEHHO B MOCIEAHUE CTO JIET... IPOMU30LIET MH(POPMALIMOH-
HbII B3pHIB... «IlociaenHee obpameHue K YenoBeuyecTBy» — 3BYUYUT OUYEHb
KaTeropuyHo 1 6e3aneuisiunoHHo. Ho, He cnelyre ¢ BbIBogaMu, MONbITak -
TE€Ch YCJABIMATH UM XOTS Obl BeICAymaTh... Kak roBopun Xpucroc: «Krto
MMeET YIIU CJBIIATh, Aa YCABIIUT!»! MOXHO MPUTOTOBUTH MPEKPACHYIO
TMUIIY, HO, €CJIM YMUPAIOLIMI OT roJ104a YEJI0BEK, HE 3aX0YET €€ MPOTJIOTUTD,
[JIOTaTh MMUIIY 32 HETO 0ECCMBICIEHHO — OH BCE paBHO YMPET OT roJioja...

''Cm. Hosniii 3aBet, EBanrenne or Matdes, rinasa 11, ctux 15.
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Ilpeducnosue

MoxXHO MMeTh 3HAaHMA M KejlaHue nepeaatb ux YenoseuecTBy, HO, €CJIU OHO
HE 3aX04YeT UX IMIPUHSTh, YTOOBI HE MTOIr'MOHYTh, TO OCTAETCSI TOJbKO COXKAJIETh
00 3TOM U MOMBITAaThCS UCIIPABUTh TO, YTO MOKHO €IlI¢ UCITPaBUTh, YTOObI
pacIIMPUTh TOT MPOMEXYTOK BPEMEHU, KOTOPbII OCTAJICS Y 3eMJISIH IS
MIPUHSATUS PELIeHUs 10 TOTO, KaK MOTMOHYTh...

Chosinye, NpOCHUTECh, €CJIU Bbl HE XOTUTE, YTOOBI 3TOT COH CTaj Be4-
HbIM!.. 1, ecan B GubGJIeiickue BpeMeHa ellé ObLI0 BPeMsl, UTOOBI «CITSIILIETO»
HE OyIUTh, TO CeiYac BPEMEHM yXKE€ He OCTaJ0Ch. YHea0BeUeCTBO, B CBOEM
0e3yMuM, NpUOIN3NIOCH K KPUTUUYECKOMY PYOEKY, YK€ OCSI3aEMOMY, a HE K
a0CTpaKTHOMY «KOHIIY CBETa», O KOTOPOM TOBOPUJIOCH YK€ HE OJHO CTOJIE-
THE, a OH BCE He HAcTyIlajJ 1 He HacTynajl. M1 MHOTrMe yCITOKOWIMCh U YBEpH -
JIUCh, UYTO «KOHELI CBETa» HE HACTYIIUT YK€ HUKoraa. YTo xe 3To 3a «KOHell
CBeTa», 4TO 3a KPUTUYECKUI pyOexX B pa3sBUTUM uengoBedyecTBa? MoOXHO,
KOHEYHO, Ha3BaTb IO-Pa3HOMY, HO CyTb — HE B Ha3BaHUU, CYyTb — B COAEPKa-
HuM. Tak, 4TO Xe 32 BceM 3TUM CTOUT? A 32 BCEM 3TUM CTOUT... HEBEXKECTBO,
HE3HaHME peaJibHBIX 3aKOHOB IMPUPOAbI, KOTOpHIC AEiCTBOBAIUA M OYIyT
JIeCTBOBATh, COBEPIIEHHO HE3aBUCUMO OTTOI0, YTO O HUX U3BECTHO YEJIOBE-
Ky, KaK OH MX ITOHMMAaeT 1 XOUYEeT JIM BOOOILE X TIOHMMATh.

3aKOHBI MPUPOJbLI OYAYT JECTBOBATh, 4 BOT YeJOBEK (4eJIOBEUECTBO)
>KUTh U pa3BUBaThCsl, 0€3 MPaBUIbHOIO MOHUMAaHUS 3TUX 3aKOHOB, YXKE He
cmoxeT. [TpocTo HeKoMy OyIeT pa3BMBaTLCSl HA HEKOTrAa MPeKpacHO rojy-
0oii maHete 3emist. M 11 aTOTO, COBEpIICHHO HE HYXKHA siiepHasl BOMHA.
Ecnu yenoBek u najee OyAeT CTOJb Xe OE3AYMHO «IIOKOPSTb» MPUPOLY,
BMEILIMBATbCI B HE€, HE MOHMMAasi OCHOBHBIX 3aKOHOB, TO 3TO IPUBEAET
YyeJIOBEYECTBO K CAMOYHHYTOXKEHHIO ObICTpee, ueM siiepHasi BoiiHa. Bcriom-
HUTE cioBa XpucTa: «Eciim cj1enoii BeIET ¢Jienoro, To OHM 00a yIaayT B My...»>
M ecnu eli€ cTo JieT Ha3al Hajl 3eMJIsSTHAMU He ObLT 3aHECEH Me4Y CaMOYHUYTO-
>KEHUSI, TO TeTIEPb €ro MpUOJIMKEHNE CTAHOBUTCS BCE OoJiee U OoJjiee peaslb-
HbIM. YTo e HaMm rpo3ut? Ilocnymaiite mpuroBop... O30HHBINM CJION TIaHE-
ThI 3eMJIsI BO3HUK U CO3JaBaJICSI B Xa0Ce MOJIHUIA, B TEYCHUE YEThIPEX MUJLJIU -
apJoB JIeT U XXM3Hb Ha Cyllle cTajla BO3MOXHA MMEHHO OJiarogapsi 030HY:
O30HHBIN cl0i aTMocdepbl oTpaxaeT wuayiiee U3 Kocmoca XkEcTkoe
KOCMUYECKOE U3TydeHUEe, KOTOPOEe I'yOUTEJIbHO JIS1 BCETO XXKMBOIO Ha IJIaHe-
Te. Mopckast BoJa aKTUBHO IOIJIOLIAET 3T U3JIyYEeHUS U, TOITOMY, IepBasi
>KM3Hb MOIJIa BOBHUKHYTH TOJIBKO B BOAE M pa3dBMBaJach B Hell 10 TeX Mop,
IMOKAa O30HOBBIM CJIOI IMJIaHEThl HE CTaJl JOCTAaTOYHBIM, YTOOBI OTPa3UTh
OOJIBIIYIO YAaCTh TYOUTEIbHBIX U151 KU3HU u3nydeHui. M, ToabKo rmocie aTo-

2 Tam xe.
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ro, XKM3Hb CTajia 3aBOEBBIBATH CYIILY...

TexHO0rMM, KOTOPbIE YEJIOBEK ITPUMEHSIT U IIPUMEHSIET ceiivac, IpuBe-
JI K TOMY, 4TO, HaunHag ¢ 1961-ro roma «pazyMHast» IesITeIbHOCTh YeJIOBEKA
yHrnuTOoXMi1a modtu 30% 030HOBOTO Ci0d MIaHeThl. M, KaKk moKa3bIBaioT
pacy€Thl, MTHTEHCUBHBIEC 3aIlyCK KOCMMUYECKMX KOpabyel u BO3AeHCTBUE
LIEJIOTO psiga TEXHOJIOTUI, KOTOPBIC YEJIOBEK CUMTAET BHICILIMM JOCTXKEHUEM
CBOEro 3HaHU, B nocjenywinre 15-20 geT npoaoKeHUsl TAKOU «1esITeb-
HOCTW», YHUUYTOXXUT BeCh OCTaBIIMICS 030H Hallleli IiaHeThl. BCE XXuBoe Ha
Cyllie TTIOTUOHET IO, XKECTKMMU U3JTYyYeHUSIMU KOCMOCA, XKU3Hb OCTAHETCS
TOJIKO B BoAe. M Bc€ HauHETCA ¢ Havana... Kpome Toro, He 3Hast 3aKOHOB
HKOJIOTMYECKOM CUCTEMBI, YEJIOBEK OE3AyMHOM 1€ITEIbHOCTBIO CBOCH 3HAYM -
TeJIbHO HapyIIMJ €€ paBHOBECHUE, YTO YK€ MPUBEJIO K BBIMUPAHUIO THICSIY
BUJIOB XXMBBIX OPraHU3MOB. DTO K€ HE3HAHHUE MPUBEJIO U K TOMY, UTO Ha
yesoBeyecTBO oopymiicsa CITU u npyrue HeBegoMble paHee 00JE3HU, OT
KOTOPBIX HE HAallICHO 3alLIMThI, UTO TOXKE I'PO3UT CYIIECTBOBAHMIO YEJIOBEKA.
B yém xe nmpuumHbI Bcero aToro?! YesmoseyecTBo, B OOMH U3 MOMEHTOB CBOE-
ro pa3BUTHS, MOLLIO MO JIOXHOMY ITyTU. BcriomHnM, enré CokpaT rOBOpUT:
«I1o3Hait camoro ce0si, 1 Thl ITO3HACIIb BECh MUP...»

K coxaneHuto, J10a1 He TOCIyIIaJIM — CTaJIM MO3HABaThb OKPYKAIOIIMIA
MHDP, He Mo3HaB caMux cebs1. M1 nx moToMku, mieaiune mno Toi ke gopore
MO3HAHMSI, CeroJHs NMPUILIM K Tynuky... Hu onHo 3HaHuE He MOXKeT ObIThb
a0CoJIIOTHBIM, HO, OJTHA IOpPOra IMMO3HAHWSI MOXET BECTU K UCTUHE, Apyrasi —
YBOIOMTH OT He€. XOTs, 00e JOpOru MMET OJHO Havyano. Kak ke MOHSTh,
Kakasl gopora kyaa Beaet?!.. A, oueHb npocTto... Korma yeaoBeK HaYMHaeET
co3laBaTh (PyHIAMEHT CBOEro IMOHMMAaHMsI MUPO3JaHUs, pa3yM €ro He B
COCTOSIHUM JaTh OTBET Ha BCE€ BOZHUKIIME BOIIPOCHI Cpa3y. ITU «OeJIbIC IISIT-
Ha» YEeJIOBEK 3aKphIBAET MOCTYyJIaTaMM, aKCMOMaMM, KOTOPbI€ JAalOT BO3MO-
>KHOCTb CO37aTh HEKYIO MO3auKy MUpo3aaHus. Eciu yenoBek uaer 1o mnpa-
BUJIbHOMY ITYTU ITO3HAHMS, CO3JaHHasl UM KapTUHA MUPO3JaHUST TO3BOJISIET
MOJHSITLCS Ha CASAYIOIIMI YPOBEHb IMTO3HAHUS U CHSITh 3aBECY TaliHbI C psifa
«0eJIBbIX TISITEH», YTO MO3BOJISIET CO31aTh €IIE 00JIe€e MOJHYIO U TOUYHYIO Kap-
TUHY MUPO3IaHUS U T.10. JIpyruMu cJIOBaMHU, €CJIM YEJIOBEYECTBO UIET I10 mpa-
BWJIBHOMY ITyTU pa3BUTHSI, IO MEpPE Pa3BUTHUS TOIO ITO3HAHMS BCE MEHbIIE U
MeEHbIIIE 0CTAETCA «0eJIbIX MATEeH» — ITOCTYJIaTOB, akcuoM. Eciin e pa3Burtue
TMOIJIO JIOKHOM JOPOToii TMO3HAHMS, «0ebIX MATEeH» 0yIeT CTAHOBUTHCS BCE
0oJibllie M 00JIbIIIE, YTO, YK€ caMo Mo cede, JOJLKHO HAaCTOPOXUTh. B coBpe-
MEHHO# HayKe «0eJIbIX MATeH» ropas3ao 00ble, 4eM ObLI0 NpH e€ poxkaenun.
MIPUBOAUT 3TO K TOMY, YTO BCE OOJIbIIE U OOJIbIIE SKCIIEPUMEHTATbHBIX JaH-
HBIX MPOTHMBOPEYAT OCHOBHBLIM 3aKOHaM (PU3UKHU, XUMHUU, OUOJOTUMU...
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Ilpeducnosue

CoBpeMeHHas HayKa IpUOIn3UIach K Kparo NpoIacTy, KOTOpas €€ caMy XKe
1 nyraet. B cpeaHue Beka, peJiurus ObL1a HHKBU3UTOPOM HAYKHU. [loJiroe Bpemsi
3HaHMEe O0OPOJIOCH 32 MPABO CYILIECTBOBATh W BBIILIO IMTOOEIUTEIEM B 3TOM
060pbO€e. bbLI0 OB MPUCKOPOHO BUAETH COBPEMEHHYIO HAYKY, B POJIM MHKBH3H-
TOPa HOBBIX 3HAHUI, HOBOTO MIOHUMAHUS IPUPOIBI, €€ MEXaHU3MOB...

B 51011 KHMTE MaeTcs andaBuT M rpaMMaTHKa HOBOTO 3HAHUS. Bbl HaineTe
OTBET Ha BOIIPOC, KAK BO3HUKJIA 3eMJIsl, YTO OHA U3 Ce0sI IIPEICTaBIISIET, UYTO TA-
KOe ceMb YPOBHeN ILUIAaHETbl, M0YeMy HMEHHO CeMb M Kakue OHH... Bbl HaineTe
pa3rajKy BOSHUKHOBEHHS KM3HH, 3AKOHOB €€ pa3BuTHA... Bbl MoiiMETE, KOraa u
noyemy nosisuicsa Pasym u yro tTakoe Pasym... OTKyna u Kak nosiBujics Ha 3emJie
yeJioBeK... Bbl mojyunTe 1maHc pa3ragaTth 3araaky 2Kusum u CmepTH, 4T0 M
noYyeMy NPOUCXOAUT C YeJI0BEKOM MOCJIe CMEPTH. ..

ITo3HaB eIMHCTBO 3aKOHOB MUKPO- 1 MAKPOKOCMOCA, Bbl Y3HA€TE, YTO TAKOE
B CAMOM JieJie «4€PHbIe IbIPbl», HAI0 10JIaraTh, HHAYE OyAeTe OTHOCUTHCS K MC-
TOPHH Y€JIOBEYECTBA 1A M K OIIMOKAM — 00JIbIIKUM M He3HAYUTEIbHbIM — BeJIN -
KHX YY€HBIX, MPU3HAHHBIX ABTOPUTETOB M 3a0bITbIX MHOIMMH NPOBHU/ILEB,
THNOTE3bl KOTOPBIX, ObITh MOXKET, JABAJIM Y€JIOBEYECTBY HEM3MEPUMO OOIbIIHIA
IIAHC, Ye€M TBEpIble BbIBOAbI aKaJjeMHUYeCKMX CBeTH]. Bbl Haiiaére 31ech
00bsICHEHHE TOro, 4To Takoe BceneHHasi, HO, NIAaBHOE, BbI CAMH JI0JDKHBI CJie-
JIAThb BBIBOJI O JI0POre, KOTOPOii 4eJI0BEK MOKET U JI0JKEH U/TH.

M HeT B 3TOI KHUI€ HUKAKOW MUCTUKU, HUKAKOU (paHTa3um, — €CTh
TOJIBKO JIUIIIb 3HAHUS, P€AJIbHBIE, 000CHOBAHHBIE. M OT Bac TpeOyeTcs, BCEro
JIVIIIb, JKeJJaHue MPUHATh WJIW He NPUHATb 3T 3HAaHU4... OnaTh Xe, BCIIOM-
HuTe ciaoBa XpucTta: «IIpocute, u 1ano OyaeT BaM... MIIUTE, U HAMAETE... CTYYH-
Te, U OTBOPAT BaM... V100, BCSIKMiA mpocsSimii moIydaeT, ¥ MILYIIHA HAXOIUT U
CTyYaieMmy oTBopAT»>. M MHe, KaK aBTOpY, OYeHb XOUETCSI BEPUTh, YTO ITa
KHHUTA HE CTAHET BCETO JIUIb... «[JIACOM BOIIMIOIIETO B ITYCTHIHE...»

Hurxoaau Jlesawmos

3 Cwm. Hosurit 3aBert, EBanrenne ot Mardes, rmasa 7, ctux 7, 8.
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Tperbe OO6panienue Kk Ye10B€4€CTBY

Pycckuii rexer. daHo B 1929 1. ot P.X.

K pasymHBIM XuTeasMm 3eMJid, K pace, Ha3biBatolleii ceds YenoBeue-
cTBOM, oOpataetrcs KoanuuumonHslit Otpsa Haomopateneit (K.O.H.).

[Tepenano nmocpegnrkamu Llam6ansr E.N. Pepux u H.K. Pepux.
1929 ron.

Hacrosee O6paiienue K.O.H. K 3eMiasaHaM SIBASIETCS TPETbUM I10 CUETY,
KOHTpoJibHBIM. IlepBoe Oopamenue K.O.H. nepenan B 576 r. no P.X. xurensim
KpYITHEHIIero B To BpeMs Ha 3eMiie ropoaa AMypamxkxamnype. Bropoe Oopa-
menne K.O.H. nepenan B 711 r. ot P.X. >kutesisiM KpyImHe11Iero B To BpeMsl Ha
aMepuKaHCKOM martepuke ropoja Tkaauerkoass. Hacrosmee O0pamenue
K.O.H. K 3eMyisiHaM, B OCHOBHOM, WJI€HTUYHO II€PBbIM JIBYM I10 COAEpKa-
HUIO, COCTABJIEHO Ha OCHOBHBIX M3 HACTOSIIMX SI3bIKOB 3€MJIM: Ha KUTali-
CKOM, aHIJIMMCKOM, PYCCKOM U1 McIaHCKOM. TekcT OOpaieHusi OTpeaaKTH -
pOBaH, C Y4ETOM COBPEMEHHOIO YPOBHS 3HAHUM 1 3201y XACHUN XKUTEIEH
3emnu. Lenbio O0Opamenns sBisieTCs MPEAIOXKEeHNUE O MPOBEIECHUU B HEKO-
TOpoM OyAylleM MeperoBOpoB MeXAy IpeacTaBuTeassMu YeaoBeuecTBa U
npeacraButeassMu Koanuuuum Ha mpeameT BCTyIuieHUs1 YesoBedyecTBa B
Koannuuro. IlockonbKy mpoBeaeHHME IIEpPEroBOPOB OYyIEeT BO3MOXKHBIM
TOJILKO T10CJI€ BBIIMTOJIHEHMSI Y€JI0BEYECTBOM HEKOTOPBIX MPeABAPUTEIILHBIX
ycJIOBUM (HYXKE MpUBOASTCS 3TU yeaoBus). [IpeaBapsiemble 111 TpaBUIBHOIO
X NOHMMAaHUSI, KaK KPaTKMMHU CBEACHUSIMUA KOCMUYECKOTO XapakTepa, TaK
1 CpaBHUTEJIbHOM XapaKTepUCTUKOM oOpa3a MbllieHus1 YeloBeuecTna.

-1-

K Hacrosiemy BpemeHn YenoBedeCcTBO COCTABUIIO ce0€ TIPEeICTaBICHUE
0 BcesteHHOI B 11€710M, HECKOJIBKO 00JIee MpaBUJIbHOE, YeM BO BpeMsI [IEPBOTO
u BToporo O0paiieHuid. JleicTBUTeIbHO, 3eMJIsl He SIBISICTCS IIJIOCKOI U He
HaxoauTcs B LieHTpe BcenenHoi. OHa, KaK OaHA M3 IUIAHET, BpaIllaeTCs
Bokpyr ConHua. [eictBurenbHo, CoJIHIIE HE HAXOOAUTCS B LIEHTpe BceeneH-
HOM, a sBAsSeTCS OJHOM U3 3BE3l, BXOMSILIMX B cocTaB [ajakTHKMU.
JleiicTBUTEeNbHO, MOCJEAHSsI U3 TpaHcopMaluii 3Hepruii, MoaaepKu-
BaIOILIMX JESITEIbHOCTh 3BE3] U, ecTeCTBeHHO, COJIHIIA U JaI0IIUX BO3MOX-
HOCTb CYLIECTBOBaHMS >KM3HMU Ha 3eMJjie U CXOOHBIX C HElO IJIaHeTax, He
SIBJISIETCSI €IMHCTBEHHOM BO BeceneHHoi. B octanbHOM Xe, OOJIBIIMHCTBO KO-
CMOTOHMYECKHUX JOTafA0K SIBJISIIOTCS OIIMOOYHBIMH.
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Asnsgercsa 6oabIMM 3a01yXXKACHUEM Bepa BalllMX YYEHBIX B CYILLIECTBOBA-
HUE KaKUX-TO, MYCTh JaXe €ll€ He OTKPBHIThIX UMM HE3bI0JEeMbIX 3aKOHOB
BceneHHOI 1 TOCTOSTHCTBO MUPOBBIX KOHCTAHT. Tak, rpaBUTallMOHHA T10-
CTOSIHHAa$, 3aMETHO MEHSIETCs B Ipeaeiax Baieil comHeUHOM CUCTeMbl, He
rOBOPS yXe 0 00Jiee KPYITHbIX MacIuTadax. OTo MPUBEJIO K CYIIECTBEHHBIM
olmMOKaM B ompeaesicHUM Bamu pasmepoB lanakTuku M pacCTOSIHUI OO
JIPYTUX TATAKTUK, U BBI3BAJIO MOSBJACHUE OLIMOOYHOM TEOPUU O 3aMKHYTOM
BceneHnHoii, a B 3ToM roay U Teopun pasoerarouieiicss BeeaenHoi. Ommbo-
YHO M IpeICTaBJIeHUE O BCEOOIIE TPEXMEPHOCTH MPOCTPAHCTBA, HA KOTO-
pPOM IIpeKae Bcero 0azupyercs Ballie KocMOTOHMYECKOE MpeICTaBICHUE.

Mup xaoTU4eH, B HEM HET HUYETO HE3BIOJIEMOTO, B TOM YMCJIE — MEPHO-
ctu. MepHOCTb MpOCTpaHCTBA BO BcesleHHOM KoJieb1eTcs, TJIaBHO U3MEHSI-
€TCs B BeCbMa LIMPOKUX Ipeaeaax. Haunydinmm ycioBueM BO3HUKHOBEHUS
OpPraHMYECKON KM3HU SBJISIETCSI MEPHOCTb IIPOCTpPAHCTBA, paBHasi +7
(3,14...). 3HauuTeNbHbIE OTKJIOHEHMS OT ATOM BEJIMYMHBI NaryoHO A CTBYIOT
Ha xuBylo [Ipupony. B HacTos11ee BpeMsi, OKpeCTHOCTb COJTHEUHOM CUCTEMBI
nMeeT MEpHOCTh paBHyIo +3,00017... ban3ocTh 3TOTO YKciIa K LIEJTOMY YUCITY
3 (Tpu) BBeaa Bac B 3a0JyxXIeHHE. B OKpeCTHOCTSIX BallEro CKOILJICHUS
[amakTuk npedyeT rpaBUTALMOHHBIN LIUKJIOH, UMEIOIIUIA MEPHOCTD -3,15,
KOTOPBI MOXET 3a1eTh KpaeM Bally [a1akTHUKY, YHUUYTOXUB OPraHUYECKYIO
>KM3Hb Ha BCEX MJIaHETaxX, Ha KOTOPBIX HE OYIyT IMIPUHSITHI MEPHI 10 3alIUTE.
B yacTHOCTH, 3TO OOCTOSATEIBCTBO AeIa€T HEOOXOAUMBIM JJISI BAC BCTYILUIEHHE
B Koanuumio, B cxkatble CpoKU, camoe To3aHee, yepe3 6.500 3eMHBIX JIET, ¢
MOMEHTAa Nojga4yu HacTtosiiero OopaiieHus, T.e., ¢ 1929-ro . ot P.X., ¢ TeMm,
yto0Obl Koanuuus ycrena oka3aTh MOMOIIb Y€JIOBEYECTBY B ITOATOTOBKE K
3allMTe OT LUMKIOHA. B HacTosiee Bpems B Bameii [anakTuke HacUMThIBa-
etcs okoso 220.000 (mBecTn aBaAlaTh ThICSIU) pa3yMHBIX pac, paccMaTpu-
BalOIIMX BoIpoc o BerymiieHnu B Koanunuio, B ToMm uucie u Bol. K.O.H.
IIPOCUT Bac HE pacCMaTPUBATh COOOIIEHME, KaK MOIBITKY BO3eICTBOBATh Ha
Balll OTBET (MH(POpMALIMEN O LIUKIIOHE).

Bbl ommnbaeTech 1 B BOIIpoce MPOUCXOXKAeHUs XKu3Hu Ha Jemie. CotHeu-
Hasl CUCTEMa BO3HMKJIA U3 MBLUJIEBUAHOTO 00J1aKa, 3aCETHHOTO CTPOUTEIIb-
HbIMM oTpsigamMu Koanunmm B o61actu BeeneHHOIM, OTBevYarolein 1ByM yCa0-
BUSIM pa3BUTUS U BOBHUKHOBEHMS KM3HU. DTa 00J1aCTh 1OCTAaTOYHO yaajeHa
OT OCTaJIbHBIX 3BE3]] U UMEET MEPHOCTb MPOCTPAHCTBA, OJIM3KYIO K +7. Bhl
olIrbaeTech B ynoao0JJeH! pa3yMHO# pachl 3KUBOMY HHIUBHILY, ITPEACTABIISIS
B HeJAJIEKOM OyayleM Hen30exKHOe OApSIXJIeHUE U CMEPTD YeJioBeuecTBa. B
SBOJIOLIMOHHOM MPOLIECCE, O KOTOPOM BBl UMEETE TAKXKE CIIab0oe MmpeacTa-
BJICHUE, HOBBIE BUJIbI KMBBIX CYILIECTB IPOUCXOAIT OT HEKOTOPHIX CTaPhIX
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BUJIOB, M HallIel 3a00TOM JOJKHO OBITb, YTOOBI HOBBIE BUIbI PA3yMHBIX pac
Ha 3emie npoucxoauiu oT Bameii. UMeHHO 3TO cooOpaxeHue TOJKHO
ONpeNeIUTh CTPATETUIO pa3yMHOI pachbl. Mexay TeMm, Mo HaOJIOACHUSIM
K.O.H., yenoBeyeCcTBO COBEPIIEHHO HE PYKOBOJACTBYETCSI TaKOM, WM MO-
TOOHOI cTpaTeruei, IpeacTaBiIsIsd CBOE pa3BUTHE BOJIE CIydast U HalpaBJIIs
BCE CBOM YCWJIMS Ha YAOBJIETBOPEHUE KPAaTKOBPEMEHHBIX ITOTpeOHOCTEN. He
cliedyeT AyMaTh, YTO BalllM 3a0JIy>KICHUS SIBJISIIOTCS CIIyYaHBIMU, IPEXOIsI-
MU, OHM HeM30eXXHBI U YCTOMYMBLI B My cieimduku Baliero Muliiie-
HUS, KPaTKOMY aHaJIM3y KOTOPOTO MOCBSILAETCS CAeAyIONIas IaBa.

-2 -

MBlIEHUE XUBOW MaTEpUU U CAMO CYILIECTBOBAHME XXMBOU MAaTepUU
MMeeT OOILIYI0 OCHOBY (HallOMMHaeM, YTO Mbl BBIHYXKICHBI BbIPaxKaThCs
BallIMM $I3bIKOM, Ha BallleM 3¢ MHOM YPOBHE 3HaHWI, U U3-3a 3TOM TPYIHOCTHU
MOPOJ 3aBeIOMO HEN30EKHBI OTpeIeIEHHbIE HEKOPPEKTHOCTH, HAITPUMED, B
npeabiayiei gppase). M mplieHrue, U CylieCTBOBAHUE SIBJISIIOTCS pe3yJibTa-
TOM OOpPBLOBI C SHTPOIMUEH JJOTUIYHOCTU. BallieMy MBIIIJIEHUIO TaKXe CBOT-
CTBEHHBI ITOMCKU JIOTUYHOCTHU, HO JIMIIb HA 3TOM U 3aKAHYMBAETCS CXOICTBO
BAILIETO MBIIJICHUS C MBIILJICHUEM, CBOMCTBEHHBIM ITOIABISIOIEMY O00JIb-
IIMHCTBY pa3yMHBIX pac, Bxoadumux B Koanuuuyio. JlaHHOe 00CTOSATEILCTBO
BbIHYXHaeT MHOrux ydacTHUKOB K.O.H. comHeBaThCs B mpaBOMEPHOCTH
oOpalIeHus K BaM, Kak K pa3yMHOM pace.

OcHoBoIi nIpeieIbHO YOOI oii IMYHOCTH SBJISAIOTCS NOHATHS «J1a» U «<HET», KaK
SIKOOBI peaJIbHO CYIIECTBYIOIIME U MHOTOKPATHO MPOSBISIOIINECS TP CTY-
TeHYaTOM aHaJIu3e JIIoOOro CJIOXKHOTO Ipolecca. [1pu 3ToM, 4nciio cryreHei
B aHa/IM3e — KOHEYHO U, Yallle BCero, BechMa MaJio, Jaxe eCJIU BaMU MCCJie-
JIYETCSI TOCTAaTOYHO cepbe3Has mpobaemMa. Ilonck orBeTa CBOAUTCS K BEIOOPY
OJHOTI0 U3 IBYX, IJIe ABa — YUCJIO CTYIIEHE! BO3MOXKHbBIX PEILICHUI, TOT1a KaK
HanboJIee MpaBWIbHOE pelIeHUE JIEXKUT MeXK1y HUMU. Balmmm MmaTeMaTukam
OyZeT IMOHSITHA CJIeAylollas aHaJIOIMsl: pellieHe MPpo0JIeMbl, TTOSIBIISIONIECECS
ITOCJIe PEIIEHNSI YaCTHBIX BOIIPOCOB TUIIA «Ja»-«HET» aHAJIOTMYHO BBIOOPY
ofHoI 13 BepiinH N-MepHoOro Kyba, Torjaa Kak IpoCTpaHCTBO BO3MOXKHbBIX
pelLIeHNI COCTOUT M3 BCeX ToOUeK N-MepHOTIo nmpocTpaHcTBa. Eciu ke yTo-
YHUTb, TO peajibHasi MEPHOCTb IIPOCTPAHCTBA pellieHU I yallle BCEro onpee-
JIIETCS BaMU HEBEPHO M OYEHb PEJKO SIBJISICTCS HAa CaMOM JIeJie YMCICHHOM.
HreiHemHee oTHOILIEHUE K BaM, KaK K pa3yMHOI pace 3aTpyJIHsIeTCs CIeAYIO-
LIMMU COO0paxkeHUSIMU MH(POPMALIMOHHOTO TTOpsIaKa.

HackoabKo MBI MOXEM CYAUTH, JI000I HAyYHBIN WX IOPUANYECCKUN 3a-
KOH, CMBICJI JTFOOOTO OTKPBITUS WJIM N300pETEHMS, CYLLIHOCTD JTI000M BaXKHOMN
MBICJIA MOTYT OBITh BbIpaxKeHBbI 110001 (ppa3oii, COCTOSIIEH U3 cTa CIOB U3
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ciioBaps B 50.000 c1oB, BKIIIOUAIOIIETO MATEMATUYECKHUE U IPYTUE YCIIOBHBIE
o0o3HaueHus1. OO1Iee KOJMYECTBO BO3MOXHBIX (Ppa3 TaKOro cjiaoBaps
MpeJCcTaBIIsieTCs BeCbMa CKpOMHOM BenndynHoM, paBHoii 100. Ecam Xke ocra-
BUTb TOJBKO (ppa3bl, UMEIOLIME TOJbKO AUATHOCTUUECKYIO CYIIIHOCTD, T.€.
OIpeAcIsIOIINe CMBICI, TO UX YUCI0 cokpainaercs a0 50. Eciau xxe tenepb
OTOpOCUTH (Ppa3bl, B KOTOPHIX CJI0BAa I'paMMaTUUECKH MPaBUJILHO CBSI3aHBI,
HO coJiepKaHMe UX He UMEET 1aXKe BUAUMOCTU CMBbICJIA, TO YUCJIO OCMBICJIEH-
HbIX (ppa3 cokpaTuTcs 10 25. Ha camMoMm Xe aesie, OTCeB JIOXKHBIX OT UCTUHHBIX
YTBEPXKAEHMIA, IO CAaMbIM 3aBbIIIEHHBIM OLIEHKAM, JA€T CITMCOK BCETO U3 HE
oosee 3-10 yrBepxkaeHUI, KOTOPbIE MOTYT ObITh BBICKa3aHbI BAMU U COOTBET-
CTBOBaJIM Obl pealbHOCTU. MexXay TeM, HaM U3BECTHBI IIPEACTaBUTEIN XK -
BOTHOI'O MMpa Ha pa3IUYHbIX IIJIAHETaX, CIIOCOOHBIE JaTh HE MEHbIIIEE YUCIIO
pa3HOOOpPa3HbIX 0E€3YCIOBHBIX peaKLMiA, BIOJIHE aIeKBAaTHbIX AEUCTBUTEIIb-
HOCTHU, Ha pa3InyHble KOMOMHALIMY BHEITHUX pa3apaxkuTesieil, KOTopble, TeEM
HEe MeHee, He MOTYT OBbITh Ha3BaHbl pa3yMHBIMU. /la 1 y Bac Ha IJIaHETE €CTh
takue. [lo-Buammomy, nmpaBuibHel OBLJIO ObI CYMTATh YEJIOBEYECTBO HE
pasyMHOM, a MOTEHIUAJIBHO PA3yMHOM PACOM, ITOCKOJIbKY OTPAHUYEHHOCTh
MBILJIEHMSI, KaK Bbl y>Ke TIOHMMAaeTe, He MOTJIa ObITh y Bac BpOXIEHHOI. OT
MPUPOJbI YeJOBEUECKUIA MO3T HaAEJIEH alllapaToM MBILIJIEHUS, HE MEeHEee
COBEpPIIECHHBIM, YeM OpraHbl MbIIJICHUS ITIPEACTaBUTEIe A MHOTUX pa3yMHBIX
pac Bo BcesieHHOI. /lesio B TOM, 4TO pa3BuTHe Bairero MblljIeHUs ¢ CaMOTO
Hayaja 110 IO a0COJITHO HEBEpHOMY NyTU. B Hauvaje cTaHOBJIEHUS
Mpolecca MBIIJIEHUSI COIOCOOHOCTh K MBIIIJIEHUIO KPOETCS B MOTEHILIM-
aJIbHO¥ BO3MOXKHOCTU BO3HUKHOBEHWSI MHOTOOOPa3HbIX peaKiuii Ha OJHO 1
TO Xe nH(opMalLiMoOHHOEe Bo3aelicTBue (cM. Puc.1).

Ha sToMm rpacduke, nMmeHyeMoOM Jajiee JOoru4ecKum (pyHaaMeHToOM, I10 OCU
OpAMHAT OTKJIQABIBACTCS CHUJIAa WM OLIYTMMOCTb peakliiyd Ha MH(POpMa-
LIMOHHOE BO3ACUCTBUE, IO OCU a0CLMCC (HAIIPaBO) — MPUEMIIEMOCTb, IIPUSIT-
HOCTb 9TOM peakKLMU. A HAJIEBO OT HYJISI — €€ HeIPUEeMJIEMOCTb, HEIIPUSIT-
HocTb. Kak 1 Bc€ B ripupoe, 4To el He 00paboTaHO MPOTHUBOIECHCTBYIONIEH
SHTPOIIMMU JAEATEIbHOCTBIO padymMa, 3TOT IpapMK XaOTUUEH, BCILIECKU KPHU-
BOIi HA HEM OOBSICHSIIOTCS YUCTO (PU3UOJTOTMYECKMMU IMTOPOTOBBIMU (P PeK-
TamMu. CaMOBOCIIMTAHUME pa3dyMa 3aKJIIOYAETCS HE TOJBKO B MOCTPOMKE CJIO-
>KHOM CUCTEMBI JIOTUYECKOI'O MBILIJIEHUSI, HO 1 B IIepepadOTKe U YJIyYllIeHUU
¢dyHIaMeHTa, Ha KOTOPOM 3Ta cucTtemMa dasupyercs. Kak mokas3bIBaeT mpuMep
MHOT'OYMCJIEHHBIX Pa3yMHBIX pac, HanboJiee COOTBETCTBYET TPeOOBAHUSIM
YCIIELLIHOTO TTO3HAHUSI ITPUPOABI ITePEeCTPOiiKa JIOrnuyeckKoro (pyHaaMeHTa I10
cienytouieii cxeme (cM. Puc.2). CienyeT oroBOpUThCS, YTO HAM U3BECTHHI BO
BceneHHoI1 HECKOJIBKO pac, UMEIOLLME MTPSIMOJIMHEHYIO CTPYKTYPY JIOTMYe-
CcKoro (hyHIaMeHTa C BETBSIMM, YXOISIIUMU B O€CKOHEYHOCTh (cMm. Puc.3).
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OHM cocTaBJISIIOT COOCTBEHHOE 00beANMHEHME pac, B Koaluiunio He BXOOSIT,
T.K. Mbl HE CMOIJIA HAiTX C HUMU O01IEero s3bIKa. [ IpuHIUNIMaaIbHOE OTINYNE
MX MBILJIEHUS OT HALLIETO COCTOUT B TOM, UTO TUIOIIAAb (PUTYpbl, OMKUCHIBA-
1o11ei pyHIaMeHT, y Hac KOHeYHa, Y HUX — 0ecKoHeuyHa. Mbl 1ake 3aTpyaHSI-
eMC IIPEACTABUTD, KAK OHM ITPEACTABIISAIOT ceOe Halle ObITHE. Mbl HE MOXEM
MOHSITh, YTO COXPaHSET UM KU3Hb IO IPOCTHBIMU yAapaMU YXOASIIVX B
OCCKOHEUYHOCTh MOJIOXUTEIbHBIX U OTPULIATEIbHBIX peaKLMii Ha OJHO WH-
(dopmanimoHHoe Bo3aeicTBrue. HeobpaboTaHHBIN JJOrMYEeCKUl (pyHAAMEHT
yeJI0BeKa MMEET ABa BCIJIeCKa — CIpaBa U CJieBa OT HYJISI MU HECKOJIBKO MeJI-
KMX. DTOT (PaKT elle pa3 MOKa3bIBAET, YTO y YeJI0BEKAa He ObLIO M HEeT HUKAKHX
NPENnITCTBUIM 1151 IOCTPOMKM CBOET0 JIOTHIECKOro (pyHIaMeHTa 1o cxeme Henpe-
PBIBHOI1 JIOTMKH, 00menpuHAToi Bo Becenennoii. Mexxay TeM, pa3yM uejoBeka
C CaMOTO Havyajia pa3BUBAJICS B KOPHE OLIMOOYHO, OPUEHTUPOBAJICS TOJIbKO
Ha 3TU MOILIHBIC BCIJIECKU U ceiyac uMeeT NMPUOIUZUTEIbHO CAeIYIOLINIA
BUJ JJorndeckoro gyHaameHTa (cM. Puc.4). 91H Bcruiecku, cjieBa 1 CIipaBa OT
HYJIS €CTh, HU UTO MHOE, KaK Ballll «JIa» U «HeT», 0€3 4ero B IIPUHIINIIE BbI HE
MOXeTe MPEACTABUTD SIBJIEHUE, XOTSI MU 3TOMY MEIIAET JIUILb CHUJIa TPUBbIYKU.
Henenoe paciienieHne JIOrndyeckoro yHagaMeHTa Ha MOHSITUS «1a» 1 «HeT»
SIBJISIETCSI CAMbIM OOJIbIIMM MPEISITCTBUEM HA MyTU NOo3HaHWU Bamu ObITHs,
KOTOPOE Ha CErOIHS Y BaC HAXOJAMUTCS B BeCbMa 3a4aTOYHOM COCTOSIHUU.

bouiiee Toro, TeoperTrueckas pa3pad0TKa JOrMYECKOTO MBILIICHUS, ITPE/I-
npuHgarasg Bamu, ckaTtujiach 10 TOro, 4YTo0 BMECTO MCHpPaBJICHUS OLIMOKU
TOJIBKO yCyryousa e€. TeopeTuueckue JOTUYECKUE CUCTEMBI CTAJIN OTIEPUPO-
BaTh papMHUPOBAHHBIMU MOHSITUSIMU «JIa»-<«HET», UCKJIIoUas Jpyrue Bapu-
aHTBI JIOTUYECKUX pelieHuit (cM. Puc.5). DT cMeXOTBOpHBIE TEOPETUUECKUE
pa3paboOTKM BMECTO TOI'O YTOOBI CTaTh LIAaroM BHEPEN, SIBISIOTCS ILIaromM
Ha3aJ 1aXe B CpPaBHEHUU C JIOTUYECKMM (PYHIAMEHTOM Y€JI0BEYECKOTO MbI-
LIJICHUS, IPEACTAaBJICHHBIM Ha OOHOM M3 BBILIE PACCMOTPEHHBIX CXEM, T.K.
iowaab (pUrypbl, ONMUCHIBAIOLIEH JTIOrMUYeCKUil PyHIaMEeHT, BMECTO KaKOM -
TO KOHEUYHOM BEJIWYMHBI, CTAHOBUTCS PaBHOM HyJ10. TakuM oOpasomMm, 3a
OCHOBY NPUMHUMAETCS OJHA U3 CaMbIX IPUMUTUBHBIX (PYHKIIMI, UMEIOIIas
BCEro-HABCETO ABa 3HAUEHMSI. A BeJb 0011ee pe3toMe TAKOBO, YTO YeM 0O0JIb-
LIYIO TJIOIIAAb ONMCHIBAET (pUrypa JOTUYECKOTO (PyHIAMEHTa, TeM COBEpP-
HIEHHee o0pa3 MblieHUs. OTcroga Hen30eXXHO HAIlpalluBaeTCs BBIBO/I,
JTOCTOMHBIMA KpPallHEro COXAJICHUS: €CJIM Balll METOA BOCOPUSATUS ObITUS U
MOXKHO C TPYJIOM Ha3BaTh MBIILJIEHHUEM, TO 3TA CUCTEMA SABJISIETCS CAMOM NPHU-
MHUTHUBHOM M3 BCeX BO3MOXKHBIX. /IMCKpeTu3alus JIOTUKM 3acCTaBjseT Bac
pacnpoCTpaHITh HPUHLIMAII AUCKPETU3ALIMU Ha BCE cyllee. TaKk HaTypaJbHbIA
pSII YUCET, KOTOPBIN B CYIIIHOCTH SIBJISIETCS BO3MOXHBIM, HO BECbMA UCKYC-
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CTBEHHBIM MAaTeMAaTUYECKMM YXUILIPEHUEM, UMEIOLLIM C PEaJIbHOCTBIO OU€Hb
MaJjio obOuIero, cTajl A Bac 0a31MCOM T€X OCHOB MaTeMaTUKM, C KOTOPbIM
TOJIbKO ¥ 3HAKOMO OrPOMHOE OOJIBIIMHCTBO IPeICTaBUTEIICI YEJIOBEUECTRA.
Bbl cTpeMuTech moacuMTaTh BCE MOAPSIA U, B TO K€ BpeMsl, HE B CHJIaX TOYHO
rnepenaTth gaxxe MHGOpMALIMIO O CUJIE BETPa, BbIpaxKasl €€ IIOHATUSIMU «1a» U
«HET», 1 K TOMY X€ HE HaZesICh Ha OAMHAKOBBIE PEAKIIMM HA TAKOE COOOIIIEe-
Hue. ApudpMETUYECKUIN CYET MPUBEI BaC K MOSBICHUIO TOJTOBOJOMKMU, BbI-
3BaHHOI HE pPeailbHOCThIO MUpPa, 8 UMEHHO NPUMUTUBHOCTBIO BAIlIErO MbI-
HIeHus. MexXay TeM, Bbl TPAaTUTE CUJIbI, TIbITASICh PEILUTD €€ U COIIacoBaTh
C MpeACTaBISIOLICICS BaM KapTUHOM MUpa, KaK peajbHol 3aragku [Tpupo-
Ibl. Hampumep, pacnooXeHrueM pallMOHAIbHBIX 1 UPPALlMOHAIbHBIX YUCET
Ha BEILECTBEHHOM 1IKaJie. JIucKpeTru3anus JOTUKM BEIHYXXIAET Bac APOOUTH
LIEJIbHO BOCOPUHUMAEMOE Ha OTIEAbHbIE (DAKTHI, SIBJICHUS, IOHSITHS, KATETO-
puH, IpoBOAS MEXAY HUMU UCKYCCTBEHHbIC TPaHU.

JAckpeTusauus JOrMKA U MPUHLIMIBI CYETA, TIPUHYXKIAOT BaC MPEAIIO-
JlaraTb YMCJIO ITPU3HAKOB MPEAMETA U COOBITUS KOHEYHBIM 1 1aBaTh Ha3Ba-
HYE KaxaoMy 13 HuX. OTCroa MmosiBIsSIeTCSI BECbMa COMHUTEIbHAS BO3MOX-
HOCTb OTWICHSTb OJWH NPU3HAK OT APYIMX — MNPUEM, HA3bIBAEMbI BaAMU
abctparupoBaHueM. JIBMKEHME 110 CTYIIEHbKAM a0CTparupoBaHus K 0oJjiee
OOILLIMM ITPU3HAKAM CUYUTAETCS BaAMU €AMHCTBEHHBIM ITyTEM (M €IMHCTBEHHO
BEPHBIM), YBOASIIMM KakK pa3 B 00paTHYI0 cTopoHy. He ciaydaitHo, 4TO BCe
BalllM A0CTPAaKTHBIE KOHCTPYKIIMU, UMEHYeMbIe (PUIOCOPCKUMHU CUCTEMAMMU,
B3aMMHO IIPOTUBOPEYMBbI, XOTS U 0a3MPYIOTCS Ha OJHOM M TOM XK€ JIOTUKE.
[IIar 3a marom norpyxasiCb BO Mpak Mo CTyIeHsIM aOCTpaKTHOCTH, 1Iar 3a
1IIaroM 4epe3 CBsI3b C peaibHbIM MUPOM, (pUI0COPCKUE CUCTEMBI IIOCTEIIeH-
HO YTPaTUJIU OPUEHTUPOBKY U JOILIA A0 TOTO, YTO B TYMMMKOBOM CUTyaLlUU
BTOro JIBMKEHUSI HA OECCMBICJIIEHHBIN BOIIPOC O MEPBEHCTBE MAaTEPUU WU
JyXa, Ha «Ia» U «HET», IIPUHYXAAeT Bac BCErIa MpOBOAUTH I'PaHULIbI OAHUX U
TEX K€ SIBJICHUUN pa3IMYHbIMU KOMILUIEKCAMU IPU3HAKOB, PEIMETOB, IPU-
Y€M, U3-3a CJIA0OCTU STOU JIOTUKHU, SHTPOIHS [JIABEHCTBYET B MPOIECCe NMpOBe-
JIEHUSI TPAHMIl, Y OHU BbIYEPUYMBAIOTCS BECbMa XaOTUYHO M, KCTaTH, HEJOTH-
9HO, JIaXKe C TOYKM 3pPeHMs Balei camMoil JIOTHKH, YTO JIETKO JOKa3bIBAETCS
HEOJMHAKOBBIM PACHOJOXEHUEM 3TUX TpaHUIl, HAIIPUMEpP, B YCJIOBHAX
4eJI0BeYeCKHX SA3bIKOB. Ha mpoBeaeHUM 5TUX XaOTUYECKUX TPAHUIL OCHOBaH
Balll CIIOCO0 OOIeHNMsI, cunTaroIuiicsa BaMu oMHUM 13 BBICIIMX JOCTVXKEHUM
YeJIOBEYECKOIo pa3yma...

IIpuMHUTHBHOCTD A3bIKA, KaK CI0C00a 00MeHa uHGopManueii, NoKa3bIBaeT
yKe MOACYET KOJIMYECTBA OCMbBICIEHHbIX MPABUIbHBIX (ppa3. S3bIK, B CYIIHOCTH,
He cnoco0 mepeaaun uHopManun, a cnocod e€ cy:KeHusi, H He JOCTIKEHNe
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pa3yma, a Juib y0Oroe BpeMeHHOe sSBJeHHEe HA PAHHUX 3TANax 3BOJIOLUU
yejoBeyecTBa. CunTas 1361k OCHOBOM Nepeaayr MH(pOopMalMU 1 HOCUTEIEM
nH@opMaLuu, BBl HE BUIEIU, KaK OH BO3JIEHCTBOBAJI, B CBOIO OUepelb, Ha
Ballle MbIIIJIEHUE, HACUJILHO MIPUHYXKas ero 0oJjiee YETKO NMPUAEPKUBATHCS
BCE TOrO K€ MPUHILUIIA TUCKPETHOCTU. [103TOMY, B YaCTHOCTH, BalllM 3TUKA
1 3CTETHKA COIepKaT MHOXKECTBO ITAPHBIX MOHSATUI, IIPOTUBOIIOCTABISIEMbIX,
KakK Te3a M aHTuTe3a. Bala o01ecTBeHHAs 1 JIMYHASI MOpaJib PYKOBOACTBY-
eTcs TpaBUIaMU, MOJISIPU3YIOIIUMU MOHSITHS «TI000Bb-HEHABUCTh», «100pO-
3J10», «XKHU3Hb-CMEPThb» U MpoUYKue, B TOM Ke ayxe... Bam He momoraeT gaxe
cOOCTBEHHOE HAOJIIOAeHUE, UTO CMbICJI 3TUX JUaMETPaAIbHBIX OHSITUI Y pa-
3HbIX HAPOJIOB Pa3/JIMU€CH, Ja U OH MEHSIeTCsI ¢ TeueHUeM BpeMeHu. U, ceiiuac,
cunTas ceds BbICOKO IMBHIM30BAHHBIM 4€JI0BE€YECTBOM, Bbl 1 B CyJie ITPUCS -
>KHBIX OIpPEeAeIMTe BUHOBHOCTh UJIM HEBUHOBHOCTb IOICYIMMOTIO 10 MPUH-
UMY «Ia»-«HET», YTO MOXET ObITh U JOMYCTUMO JJIsl CYAbObI OJJHOTO YeJIO-
BEKa, HO HUKAK He MOXET ObITh MpUEeMJIEMO JIJIs1 pellieHUsl cyaed HapoIoB.
Ho u Tam rocmoacTtByeT TOT K€ HEM3MEHHbIA NPUHLMI <«Ia»-«HET», B
CYLLIHOCTY IIPEBPATUBIIMI B OTPOMHYIO TIOPbMY IJIsl HApOJOB BClO Baiy
TiaHeTy. bosiee Toro, nMcKpeTHasl JJoruka mo3BoJIsieT BaM 1I0BEPUTh CYIb0Y
HapOJO0B U YeJIOBeUeCTBA HECKOJbKMM OTAEJIbHBIM JIIOASIM. ..

B MexnyHapoaHOI MOJUTUKE TAKUM MOHSITUEM SIBJISIETCSI [TIOHSITUE «CO-
CTOSTHHE MUPa» UJIA «COCTOSIHAE BOMHBI» U PE3KUIA ITIEPEX0/I OT OAHOIO K JpY-
rOMY, IPUCYIIMUIA UCKJTFIOUUTEILHO TAKOM JJIOTUKE. DTO MOHSITUE Bbl CYUTAETE,
0€3 BCSIKMX Ha TO OCHOBAHUM, MPUCYILMM IIPUPOJE U peain3yeTe, C TIOMCTUHE
0e3yMHOI pellnTeIbHOCThIO. HenaBHsIs MupoBasi BoiiHa M Ha3peBIllasi HoBast
MHPOBasi BOMHA CBUACTEJIbCTBYIOT, YTO PE3KOEe pPa3zBUTUE TEXHUUYECKOM
LYMBUJIM3aLMM HE 3aCTaBWJIO Bac MOyYMHeTb. YTO Xe KacaeTcsl Balllero
WCTOPUYECKOTO PAa3BUTHUS, MBI C OOJIBIINUM 3aTPYAHEHUEM MOXKEM JeIaTh
MIPOTHO3bl, UMEHHO M3-3a 3TOM Pe3KOM IMCKPETHOCTH U ITOYTU MTHOBEHHO-
CTU BalllMX MEPEeXOoJ0B COLMAaIbHBIX YCTPOMCTB M BHELIHENOJUTHUUYECKUX
COCTOSIHUIA OT OJJHOTO K IPYTOMY.

VYxe B TeueHune HecKoabKUX Thicsad jeT K.O.H. HabmogaeT nmpaktudyecku
OecrnpepbIBHBIC BOMHBI, BEAYIIAECS BaMU MEXIY COO00M, M ITPU €CTECTBEHHOM
T€UEHMUU UCTOPUYECKHUX MTPOLIECCOB Balll BOMHBI MOTJIU Obl IIOMTH HA YObLIb
ToJibKO uepe3 12.000 (mBeHamuath Thicsay) JieT. Ho K.O.H. yunTtbeiBaeT Bce ke
YCKOPEHHOE pa3dBUTUE CO3HAHUS XOTsI Obl Y OTAEJIbHBIX JIMUHOCTEM, U 3TO
cooOpakeHre MO3BOJISIET HAM CYMTATh He Oe3HanEeXXHbIM HacTosee Oopa-
LIeH1Ee, MO0 €CTECTBEHHO, YTO COoTJIallleHue yenoBedyecTBa U Koanuuuuy Mo-
>KET ObITh JOCTUTHYTO, TOJIbKO MOCJIE JUKBUIALMY BOMHCTBYIOIIUX PUBBI-
YyeK YeJI0OBeYeCTBa.
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K.O.H. BbIHYXXI€H CKENTUYECK OTHOCUTHCS K YEJIOBEUECTBY TAKXKE MO
JBYM IIPUYMHAM, TTIOPOXKIEHHBIM, BIIPOYEM, BCE TOM Xe& MIPUMUTUBHOCTBIO
JIOTMKM, @ UMEHHO: OTHOIIIEHUEM K TeXHUYECKOM LIMBUIN3ALMU U CTPAXOM
repes CMepThIo UHAMBUAYYMa. Pa3BuTue TeXHUKU, caMo I10 cede, 6e3ycI0B-
HO, 6j1aroTBOpHO 1 Mpu3biBaeT K.O.H. 6;1arocKi10HHO OTHOCUTBCS K YeI0Be-
YeCTBY, KaK K pa3yMHOM1 pace, HO (peMu3alust TEXHUKU U, TeM 0oJjiee, OTBee-
HUE €M TakKOW pPOJIM, YTO OHA CTAHOBUTCI OCHOBHOM XapaKTePUCTUKOU
Bameii nuBuim3zanum, HacTopaxxuBaeT Hac. MicTopust yejioBedyecTBa pa3Bu-
Bajlacbh XaOTUYHO, KOI'JIa OTJEJIbHbIE PaliOHbI 3€MJIM HE UMEJIU MPSIMOM KOM-
MYHUKaALIMOHHON cBg3U. YenoBeuecTBO, MO CYTH, ITOCTaBMJIO HECKOJIbKO
BKCIIEPUMEHTOB I10 CO3JaHMIO PA3IMYHBIX TUITOB HUBUIM3aLuii. HekoTophie
13 Hux K.O.H. ogoopun. K coxaneHuro, pa3nnyHble HUBUIN3ALUA HE MOTJIU
MHPHO COCYIIECTBOBAaTh, KOIJa B MPOLIECCe Pa3BUTUSI U PACIIPOCTPAHEHMUS,
MOSIBUJIMCh BOBMOXHOCTH MPSIMBIX KOHTAKTOB MexX1y HUMu. Kak mpasuio,
rpy0asi U IpUMUTUBHAS U, B CUJTY 3TOTr0, 00Jjiee XXeCTOKasi HUBUIU3ALIMS YHU -
YTOXWJIa 00siee pa3yMHYIO M TYMaHHYIO, YTOOBI, B CBOIO ouepelb, OKa3aThbCs
YHUYTOXEHHOM ele 0osee rpyooil. B HacTosiiee BpemMs Ha 3emJie TOCIIO-
CTBYET caMasl IPMMUTUBHASI U3 BCeX — MAIIMHHAS IUBUJIN3ALHUS.

OHa oxBaTbIBaeT BCE YeI0BEUECTBO. JlepXKUT ero 1nog CBOMM KOHTPOJIEM
1 HE NAE€T BOBHUKHYTh HOBOM LIMBWJIM3ALMU, €CIU TOJBKO HE YHUYTOXMUT
caMa ce0s M €CJIM TOJIbKO YEJIOBEYECTBO HE BO3BMET KOHTPOJIb B CBOM PYKH 1
HE TpaHC(POPMUPYET €€ COCTOSTHUE B IPYTrOM BUA LIMBUIN3ALUU, TOPA3I0 00-
Jiee HeoOxonumblii pace. K.O.H. HageeTcs, 4TO TOTYKOM K TaKOM IepecTpoii-
K€ MOTYT MOCIYXUTb HacTosee OOpallieHre U ITOCUIbHAsI TOMOILb, KOTO-
pyto criocobeH oka3aTh K.O.H. yenoBeuecTBy, €cjii OHO BBICKAXET COOTBET-
CTByIOIIIEEe TIoXeaaHue. HeoOXoaumMo OroBOpMTBLCS, UYTO JIOKaJIbHAas
LABWIN3ALMS, LIECHTPAMU KOTOPOU OBLIIM TOpoa AMypaaXXeIyp B MOMEHT
nepBoro OopaieHus v ropof TkaaleTkoaab B MOMEHT BTOPOTO OOpallleHUs,
ropas3ao 00yiee COOTBETCTBOBAJIM ITOTPEOHOCTSIM YEJIOBEUECTBA, YEM COBpE-
MEHHasl MalllMHHAas HuBUan3anus. M, B KauecTBe OQHOIO U3 BAPUAHTOB CBO-
et momomu, K.O.H. MoXeT npeacTaBUTh Y€JI0OBEYECTBY CaMOE MOAPOOHOE
ONMCAaHWE ITUX UMBUIN3ALUNA IJI1 HPUHSATHAS UX 32 BO3MOXHBIE 00pa31ibl.
OaHMM U3 BaXXHEWIIMX IIPU3HAKOB 11 CUCTEMATU3allMKU PacChl, KaK pa3yM-
HOM, SIBJISIETCS TO, YTO KAXKIbIA €€ MPeaCcTaBUTEIb IPEBHIIIE BCETO CTABUT
JIesITeIbHOCTh KOJIJIEKTMBHOTO pa3dymMa. COOTBETCTBEHHO M YEJIOBEK, Kak
pa3yMHOE CYILLECTBO, JOJDKEH IIPEBbIIIE BCETO CTABUTh Pa3BUTHUE pa3yMa 4de-
JoBeyecTBa. MYHKIIMY YeJOBeKa CBOJISITCS K TOMY, YTOObI BOCIPUHUMATh
MH(OpMALIMIO OT MPEAbIAYIINX MOKOJIEHU I JI0AeH, 100aBUTh HOBOE 3HAHME,
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BO3HUKIIIEE B pe3yJibTaTe OIbITa U MPO3PEHUI U IepeJaTh C MOMOJHEHUEM
cJieaylolieMy MOKOJIEeHUI0. XaoTuyecKue (QIIOKTYalyu B IBUKEHUU MBICIU
pa3yMHOTO O0IleCTBA HEOOXOAUMBI, YTOOBI TTOCJIE UICTOPUIYECKOTO OTCEBA
HEMpEeMEHHO HaIIUCh 3Ur3aru ABUKEHUS MbIC/IM, COOTBETCTBYIOLIME 3UT3a-
raM U3MeHEHUsI 00beKTUBHOI KapTUHBI ObITUS. [TocieqHe MMEIOT HeTpe -
cKa3yeMoe HarpaBJIeHMEe TOr1a, KaK CIIEKTP MbIIIJIEHUS JII0OOr0 UHAUBUIY-
yMa Ha MPOTSKEHUHU €T0 XXU3HU COXPaHsIeT MOCTOSIHHYIO HAIIPaBJICHHOCT.

Orcroga cieayeT, YTO CMeHa MOKOJIEHUM HeoOXoaruMa pa3yMHBIM CYIIEe-
CTBaM M B YACTHOCTU, JIOASIM, He KAK JKMBbIM CYIIECTBAM JJisi COXPAHEHHUS U
MPOI0JIKEeHHS XKIUBOTHOTO BUJA, HO Kak Pasymubpiv CymiecTBaM 1Sl COXpaHe-
Hug Pasyma. CinenoBarenbHo, ¢ yu€Ttom Kocmmnuyecknx 3akoHOB CBOOOIbI
Boau n CBo6oabl Beibopa, SBIISIIOTCS B KOpHE 0€CITOYBEHHBIMU HaJAE Kbl
MHOTUMX NpPEACTABUTEJIEN YEJIOBEYECTBA, UTO KOHTAKT C WHOILIAHETHBIMU
pa3yMHBIMU pacaMM IIOMOXKET PEIIUTh Npobiaemy 6eccmepTtus. OHa penna-
€TCs1, HO TOJIbKO HE TaKMM ITYTEM, KaK BbI AyMaete. Jla m BooOIie, 3TO He
npo6JjieMa. C 1pyroit CTOpoHbI, Mbl HE MOXKeM OKa3aThb YeJI0BEYECTBY U COOT-
BETCTBYIOLEH MOMOIIM, KaK Obl TYOMTEJIbHO JIs1 pa3yMa He CJIOXUIOCH IMO-
JIOXKEHHUE, TIOCKOJILKY KaxXaasl paca BIIpaBe CaMOCTOSITEIbHO pellaTh CBOIO
Cyan0y.

-4 -

K.O.H. He oTcTpaHsIeTCS OT KOHTAKTOB C Y€JIOBEYECTBOM U OTAEIbHBIMU
ero NpeacTaBUTENSIMU JIs1 OOCYKIEHUSI KaKMX Obl TO HU OBIJIO BOIIPOCOB U
JUISI OKa3aHWSI MTO3UTUBHOM MOMOIIM B KAaKMX Obl TO HM ObLIO MpoOIeMax
yacTtHOro nopsaka. Ho rmaBHoi nenbto Hactosero O0OpalleHus SIBIISIeTCS
MpeaynpexaeHue 4YeJoBeUecTBa O Ipsaylleil OMacCHOCTU U MPEAI0KEHUE O
BCTYyIUICHMM 4yenoBedyecTBa B Koanuuuio. Yeras Koannuuu u onrcanue ee
CTPYKTYpPbl MOTYT OBITb I€peIaHbl YEJIOBEUYECTBY AJIsI O3HAKOMJICHUS 0e3
KaKMX-JIMOO JOMOJHUTEIbHBIX YCIOBUM 11O NIEpBOMY TpeOOBaHMIO, OOHAPO-
JIOBAHHOMY ITPaBUTEJIbCTBOM JIIOOOI0 M3 YEThIPEX KPYIMHEHUIINX TOCYI1apCTB
nnn Cexperapuarom Jlnrn Hauuii. Eciy yenoBe4eCcTBO CKIIOHUTCS K MBICTU
0 BCTyIuieHUU B Koaiuuuio, OHO MpeaBapuUTEIbHO JOJKHO OyIeT IIPOaOJI-
>KaTh pabOTy MO MepPeCcTPOKe JOrMueckKoro pyHaaMeHTa CBOErO MbIIILICHUS
1no cxeme, oOwmenpuHdaTol B Koanmuuum 0aze MbIILIEHUS. DTO yCIOBUE
JUKTYeTCS HE TOJILKO TEM, UYTO HbIHE NPUCYLINIA YeJOBEUECTBY YIIEPOHbIN
TUI MBILJICHUS BbI3BaJ ObI y YeJioBeKa, BCTynuBlIero B Koanuuuio, mpo-
IrPECCUPYIOLINI KOMIUIEKC HEMOIHOLIEHHOCTH, HO TIPEXAE BCETO U3-3a IIPUH-
UM AIbHOM pa3HULIBI TUIIOB MbllUIeHUs . Packl Koanmuumuu n YenoBeuecTBO
He CMOTJIM Obl 0OMeHMBaThCsl HE0O0X0nMMOI MHpOpMalLMeii, pa3Be 4YTo, Ha
CaMOM MOBEPXHOCTHOM YPOBHE, MpUMEPAMU KOTOPOMY CIYXXUT MTOHEBOJIE
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HacTtosmee OOpaieHue. YesloBeUueCTBO 0Ka3ajJ0Ch Obl OECHOJIE3HBIM OIS
Koanuuuu paBHo, Kak n Koanuuusa a1 YenoBedyecTtBa. be3 nepecTpoiiku
YeJIOBEYECKOIr0 MbILJICHUS, Mbl 0€CCUJIbHBI JaXe OoKa3aTh BaM MOMOIIb B
3aluUTe OT LUKJIoHa. Kak HaM TnipeacTaBisieTcsl, Ha padoTy 1o IepecTpoiike
JJoTM4ecKoro (pyHIaMeHTa MBILIIEHUS YeJI0Be4ecTBY Hago okoJjo 6.000 e,
YTO, BBUIY TPO3SIIEH €My OMACHOCTHU, SIBISIETCS KPUTUUYECKUM CPOKOM.
I[TosToMy ykazaHHas paboTta noKHa ObITh HaYaTa yXe ceryac.

[TepBOMCXOAHBIN KypC HETIPEPBIBHOM JIOTUKU 1 AETaIbHbIE UHCTPYKLIUU
I10 TIOCTENIEHHOMY BOCIIUTAHUIO B CJICAYIOLIMX ITOKOJIEHUSIX HABBIKOB HEIpe-
pbiBHOro MoiiuieHus1 K.O.H. 06s3yeTcs nepeaats o mepBoMy TpeOOBaHUIO
YyeJIOBeYeCTBa, HO HE paHbIIe, YEM pa3yMHbIe HAapOAbl 3eMJIM MPEeKpPaTIT
OeccMBbICJIEHHBIE pacIlpyd M COIIACSITCS C KOHLEHTpaLe YCUJIMI B 3TOM
JJIMTEJIbHOM IPOLIECCE MEePECTPONKIM MBILIJIEHUSI, MO0 03HAKOMJIEHHE OJJHO-
ro M3 BOIOKOIINUX HAPOJIOB C IMIPUHIMIIOM HEMPEPHIBHOIO MBIIILJICHUS OBLIO
Obl aHAJIOTMYHO BPYUYEHMIO €My aOCOJIOTHOIO OPYKUSI U, B KOHIIE KOHILIOB,
MpuBeJIo Obl K TMOenu Bcero YenopeuecTna.

Hacrosmee Tpetbe O0pamenue K.O.H. Kk YesioBeuecTBy sIBJIsI€TCS NOCIE -
HuM. OTCyTCTBHE O0TBETA B TeyeHne S0 (maTuaecsATH) 3eMHbIX JIeT OyaeT pacie-
HEHO, KaK CBHJETEIbCTBO TOT0, YTO Ue10Be4eCTBO OTKA3bIBAETCS OT BCTYILIE-
HuA B Koanmuumio.

C cozaacus Koaauuuu,
Koaauuuonnwvuii Ompao Habarooameaeii (K.O.H.)
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I'maBa 1. O6pa3oBaHHE IVTAHETHI 3€ MJLA.
Cunre3 hopMm marepund

Yro Takoe Mmarepus? Kak ona oOpaszoBanach? CKojJbKOo €€ ¢dopm
CYILIECTBYET, KAK OHU MeXIy co00il B3aMMOIEHCTBYIOT?!. DTU 1 Apyrue
BOIIPOCHI OyI0pazkaT MO3T YeJIoBeKa yxKe He OJIHO ThicsueseTre. YToObl HallTh
OTBET, YeJIOBEUECTBO OOpalaeT cBoii B3op M B riyomHel Kocmoca, 1 B
MuKpomup. Ho, yem gasnpiiie mpoaBUraeTcst B 3TUX HAIIpaBJICHUSX ITO3HaAHE
YyeJIoBeYeCTBa, TeM OOJIbIlIe BO3HMKAET BOIIPOCOB M 3arajoK, Ha KOTOpPHIE
HUKTO HE HAXOINUT OTBETA...

A 1715 TOTO, YTOOBI TOHSTH BCE (MM TOYHEE, MHOIO€), HEOOXOIMMO
KapJIWHaJAbHO WU3MEHUTh (PYHIAMEHT 3HAHMU, HA KOTOPBIA OMMUPAETCS
YeJI0BEK B CBOEM Mo3HaHUU BceeneHHoM. Hy>XHO 3HaTh 1 MOHUMATh 3aKOHBI
oOpa3oBaHus BeceneHHOM, €€ pa3BUTHSI, OCMBICIIUTD 3aKOHbI >KM3HU [aaKTuK,
3Be31 M IiaHeT. I[Ipexnae Bcero, XoTeaoch Obl OTMETUTh, YTO BCE TO, UTO
COBPEMEHHBIN YEJIOBEK CUMTaeT BcCesIeHHOM, IBJISETCS JIMIIb MaJIEeHbKOM
yactuukoi bonbioro KocMmoca, kak ojHa necumMHKa Ha 0epery 0eckpaiiHero
okeaHa. M ata mecumHKa SIBJISIETCS HALLIMM IOMOM, KOJIbIOebio YeoBeue-
ctBa. i TOro, 4ToOBI MATHU OaJIblIE, YEJIOBEK JOJIKEH IMO3HATh MUP, B
KOTOPOM OH POJIMJICS...

B boabsmom Kocmoce cyiiecTByeT 0ecCKOHEUHOE Yrcao (popM MaTepuid,
KOTOpPBIE€ B3aUMOJIEHICTBYIOT JIPYT C APYTOM B OOJIbIIIEH U MEHbBIIIEH CTEIIEH!
WJIM HE B3aUMOJICMCTBYIOT MEXIy o001t BooO1Ie. Eciimn nBe (hopMbl Mmatepuu
HE B3aMMOAEMCTBYIOT MEXIY CO0O0I, TO, JaxXe IPU IMPOHU3BIBAHUU APYT
JIpyra, HW4TO B HUX HE MEHSIETCSI, OHM HUKAK JAPYT HA IPYTa He BJIUSIOT U HUYTO
HOBOE NPH 3TOM He BO3HMKaeT. OHM, KaK Obl, HE CyLIECTBYIOT APYT JIS ApYra.
CreneHb BIMSHUS OOHOM (pOpMBI MATEpUM HA APYTYIO0 OIIPEHECINM, KaK
KO3 UIMEeHT B3aUMOAEMCTBUSA, TOTIa MOXHO CKa3aTb, YTO KO3 (HUIEHT
B3aMMO/IEHCTBHA /I 3THX ABYX ()OPM MAaTepPUM PABEH HYJIIO. DTO O3HAYAET, UTO
HET TaKUX JIBYX «KUPIIMYUKOB», KOTOPbIE BXOJAWJIU Obl B COCTaB KaK OJJTHOM TaK
1 Ipyroii (popMbl MaTepuu. ¥ HUX HET OOIIMX Ka4eCTB U CBOMCTB. Koad-
(pULIMEHT B3aMMOIEMCTBUSI HEOJIMHAKOB JaXxe ISl ABYX (hopM MaTepuu B
Pa3HBIX TOYKAX IIPOCTPAHCTBA, IIOTOMY YTO CAMO MPOCTPAHCTBO HEQIHOPOIHO.
O B3auMoOAEICTBMM MaTepuit MeXay co00ii MOXHO TOBOPUTH TOJBKO TOT/A,
KOIJa B3aMMOAECMCTBUE PACCMATPUBAETCS B KOHKPETHOM OOBEME 3TOIO
npoctpaHcTBa. CyllIeCTBYIOT 0OBEMBI IIPOCTPAHCTBA, TIE B3aMMOAEUCTBUE
MaTepuil MAKCUMAJIBHO U OOBEMBI, TJI€ 3TO B3aUMOAEUCTBUE HEBO3MOXKHO B
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Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

NPUHIMIIE WJIM MaTepPUU B3aMMOJECTBYIOT MEXIY COOO0I YACTUYHO, IO TOMY
WU ApyroMy ooiiemy KkadyecTtBy (cMm. Puc.6). IIpn MakcumaabHOM B3auMo/1eii-
CTBMM JIBYX MaTepuii (0003HAauMM OJHY M3 HUX OYKBO A, npyryio — B)
MPOMCXOIUT MOJHOE CIMSAHNE JAHHBIX MATEPHIA IPYT C APYTOM M BO3HUKAET HO-
Basi, ruopuanaa ¢popma — AB. CiusiHue BO3MOXHO TOJILKO B Ipeaesax
00bEMa, rae CTAaHOBITCS OJMHAKOBBIMM BCE IMapaMeTpbl 3TUX MATEPUA.
HeonHopoaHOCTh MTPOCTpaHCTBA BAMSET MO-pa3HOMY Ha (pOpMbl MAaTEPUIA,
KOTOPbIE€ MNPOHM3BIBAIOT 3TY HEOAHOPOAHOCTh. Ha ogHy (popmMy maTepuii
BJIMSIET UBMEHSIS €€ OoJibllle, Ha Apyryio — MeHblie. HeomqHopoanocTs u3me-
HSIEeT KAQ4eCTBEHHYI0 CTPYKTYPY MAaTEPHii, YTO M CO3JAET YCAOBUS 151 MX CIAUSHUSA
1 00pa3oBaHusA HOBOIO KauecTBa. TakuM oOpa3oM, BHYTPU HEOJTHOPOJHOCTH
B Ipeaeiax o0beéMa, rae BO3HUKAIOT YCIAOBUS Ui CIUSIHUS ABYX MAaTEepUi,
BO3HHKAET MaTepusl HOBOro Kayecrsa — ruopuaHas ¢gopma AB (cM. Puc.6a).
[u6pugHas popma AB Toxe BaMseT HAa HEOTHOPOJHOCTh MPOCTPAHCTBA, B
KOTOpPOM OHa BO3HUKIA. [IpomcxomuT 3amoJHEHHWE HEOTHOPOAHOCTU
BO3HUKILEH rnopuaHoit popmoit AB u e€ BeipoxaeHue. HeogHOpomHOCTD
MpeACTaBIsIET CO0O0M HMCKpPUBJICHUE IIPOCTPAHCTBA, YTO MNPUBOAUT K
M3MEHEHUIO MEPHOCTHU B IpeAesiax 3TOM HEOJHOPOJHOCTU IO CPAaBHEHMUIO C
COCEIHMMM YYacTKaMM IIPpOCTpaHCTBA. TakmMm o0Opa3oMm, H3MEHEHUE
MEPHOCTU MPOCTPAHCTBA HA HEKOTOPYIO BEIUUYMHY IMTPUBOAUT K BOBHUKHOBE -
HUIO YCJIOBUM 17151 CMSHUS ABYX MaTepuid. /1151 Toro, 4To0bl MOIJIY CIUTHCS 1BE
(dopMbl MaTepun, HEOOXOAUMO U3MEHEHME MEPHOCTU MPOCTPAHCTBA Ha
BEJIMYMHY:

Aa. =0,020203236... (cMm. Puc.6 u Puc.6a)

J1s1 TOro 4To0Bbl BO3HUKJIA BO3MOXKHOCTH CAMSHUA TPEX opm maTepmii,
He00X0IMMO YTO0bI MEPHOCTD MPOCTPAHCTBA CHOBA H3MEHIIACH HA BEJIMUMHY A0,
YTO MPUBOIUT K MOJHOMY CJIMSIHUIO TpEX MaTepuili. Matepust He MOXET
CIIMTBHCS KAKOM-TO CBOEM 4acTbio. BO3MOXHO TOJBKO ITOJHOE CIMSIHUE
MaTepuii. Tak e, Kak He MOXET ObITh JBa C MMOJOBMHON YeJIoBeKa, a TOJILKO
JBa WJIN TpU (€CJAU KOHEYHO FOBOPUTCS O >KMBBIX JIOASIX), TaK XK€ HE MOTYT
CJIIMTBCS IBE C MOJOBUHOM MaTEepuM, a TOJbKO ABEe WU Tpu. OO03HAUUM
TpeTblo Mateputo OykBoli C. B pesynbrate cimsiHus Tpeéx (popM MaTepuii, B
npeaesiax HEKOTOporo oobeéMa mpocTpaHCeTBa (IJ1s1 yno0cTBa, OyIeM CUMTaTh
ero cgepoii), BO3HHKAET KauyeCTBeHHO HoBasA rudpuanas ¢gopma ABC (cMm.
Puc.7), kotopasg 3aHMMaeT 00bEM MEHbIINM, YeM TudpuaHasa gopma AB.
ITpuyém, aTu chepbl UMEIOT YETKME TPAaHUIIbI, B IpeJeiaX KOTOPbIX MEPHOCTh
MpOCTpaHCTBA — OAHOpoAHA. IIpy M3MEeHEHUM MEPHOCTU MPOCTPAHCTBA
BHYTPU HEOJHOPOJHOCTM Ha BeanduHy, paBHyio Aoa= 0,020203236...,
BO3HUKAIOT YCJIOBUS JISI CIMSTHUS e1€ oqHOM (popMbl MaTepun. Bo3HuKaeT
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Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

KayecTBeHHO HoBas rudopugHas dopma ABCD (cM. Puc.8). OHa Oyner
3aHUMAaTh chepy o00bEMa MeHbIIero, yeM ruopuaHas gopma ABC. I1pu cie-
JYIOIIEM U3MEHEHUU MEPHOCTH MPOCTPAHCTBA BHYTPU HEOAHOPOTHOCTH Ha
A, BOHUKAIOT YCJIOBUS IJIsI CJIUSIHUS e1E ogHOM ¢opMbl Matepuu E. Bo3Hu-
KaeT KauyecTBeHHO HoBas rudopuaHast Gopma ABCDE (cm. Puc.9). [1pu cieny-
I0IIEM U3MEHEHUM MEPHOCTU MPOCTPAHCTBA BHYTPU HEOIHOPOJHOCTU Ha
BEJIMUYMHY A0, BO3HUKAIOT YCJIOBUS IJsl CIMSIHUS Cleaylolieil ¢gpopMbl
Mmatepun. BodHukaeT kKauecTBeHHO HoBas ruopuaHas popma ABCDEF (cm.
Puc.10). OuepeqHoe n3aMeHeHMEe MEPHOCTHU MPOCTPAHCTBA BHYTPU HEOIHO-
POAHOCTU Ha BEJIMYUHY A, OMSITh XKe, CO3AAET YCAOBUS JJIsI CIIMSIHUS CACIY-
roueit popmbl Matepuun G. Bo3HuKaeT KauecTBEHHO HOBasl ruOpuraHas (popma
ABCDEFG (cm. Puc.11). TakuM oOpa3zoM, Ipu Nocjief0BaTeIbHOM U3MEHE-
HUM MEPHOCTU BHYTPU HEOOHOPOAHOCTHU IMPOCTPAHCTBA HA BEIMUMHY Ad, TT0-
CJIe0BaTe/IbHO CJMBAIOTCA ceMb (hopM MaTepHii, 00pa3yIOIIUX HALLY BCEJIEHHYIO
1 CO3JAI0T LIECTh MaTepUaIbHBIX chep pa3HOro KaueCTBEHHOTO COCTaBa U
pa3mepa. BHyTpeHHss cpepa, oOpazoBaHHasi cCEMblo (hOpMaMM MaTepUii €CTh
duznyecku miaotHas miaaHeta 3EMUJISA, BeniecTBO KOTOPO MMEET YEThIpe
arperaTHbIX COCTOSIHUSI — TBEPIOE, XKMUIKOE, Ta3000pa3HOE U TNIA3MEHHOE.
Pa3zHble arperaTHble COCTOSIHUSI BO3HUKAIOT, KaK pe3yJbTaT KoJieOaHUsI Mep-
HOCTHU, MEHbIIIE, YeM Ad. W, ecliu MATH OT LeHTpa HEOJHOPOAHOCTU — CJie-
ayrouas cpepa, oOpazoBaHHas MPU CIUSIHUM 1IeCTU POPM MaTEepUl —
ac¢upHan cepa, Npu CIMSIHUM IITH (POPM MaTepuii — acTpajbHasd chepa, Ipu
CJIMSTHUAM YEThIPEX (OPM MAaTEpUIA — NepBasi MEHTAJIbHAA cepa, TIPU CAUIHUU
TpEX — BTOpasd MeHTaJbHAad cdepa, NIpU CIUSIHUU ABYX (popM MaTepuil —
TpeTbsl MeHTaJIbHAA cepa (cM. Puc.12). Eciiu 3a TouKy oTcuéTa B3Th (pU3H-
YeCKHU IUIOTHYIO cepy, TO 00JbllIe BCEro OOIIMX KauyeCTB OHAa MMEET C
3(UpPHOI chepoii, a MEHBIIIE BCETO — C TPETheil MEHTaIbHOM cepoit. O0LIme
KayecTBa pa3HbIX chep CO3Jal0T YCIAOBUS IJIs UX B3aUMOIEHCTBUS APYT C
apyroMm. CTerieHb 3TOr0 B3aMMOJCMCTBUS pa3jiMuHa U 3aBHCUT OT TOTO,
CKOJIBKO OOIIMX Ka4yeCTB UMEIOT 3TU cpephl. CTerieHb B3aUMOAEUCTBUS 3 TUX
chep Mex1y co00ii MOXKHO BbhIpa3uTh KoagPuliMeHTaMu B3aUMOASCTBUS

a, O, O; O, O

[Tpuuem:

o, > a,> o;>a,> do; (cM. Puc.12a),

re:

o, — KO3pPUUMEHT B3aUMOAECUCTBUSA MeXAYy (PU3NYECKU TJIOTHOU U
apupHO chepamu.

o, — Ko3pPUuUUMEeHT B3auMOAEHCTBUS MeX1y (PU3NYECKU TJIOTHOU U
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Puc. 12a




Thasa 1. Obpaszosanue naanemor 3emas. Cunmes popm mamepuil

acCTpaJIbHOI c(pepamu.

0; — KO3 DUILIMEHT B3aMOAEUCTBUS MeX Iy (PU3UUECKU MJIOTHOM U Tep-
BOIi MEHTaJIbHOI cpepamu.

0, — KO3 PUUMUEHT B3aUMOIEHACTBUS MeX 1y (PU3NIECKU MJIOTHOU U BTO-
pOli MEHTaJIbHOU chepaMMu.

0; — KO3(pPULIMEHT B3aUMOACUCTBUS MeXAY (PU3NYECKU IMJIOTHOM U Tpe-
ThE€ MEHTAJIbHOM C(hepamu.

Korga Mbl roBOprM 0 miiaHeTe 3ems, Mbl JOJDKHBI [IOHUMATh IO 3TUM
mecThb cdep, BIOKEeHHbIX oaHA B Apyryio u npeacrapasiomux EJIMHOE 1E-
JIOE. DT0o NOHsATHUE — OYE€Hb BaXKHO IS IOHMMAHWSI MHOTUX SIBJICHUI U
3arajokK >KMBOW 1 HEXKMBOUW MaTEpUU, SBOJIOLIMY KM3HU Ha HALLIEH IJIaHETE. ..
[1pu 3aBepiieHM (POPpMUPOBAHMS KAYECTBEHHBIX CTPYKTYP 3€MJIM, HEOOHO-
POIHOCTD B IMPOCTpaHCTBE HelTpanuasyercs (cMm. Puc.12b). BozHukiuue, mpu
CIUSTHUY (pOPM MaTepuii, MaTepralibHbIE C(HEPHI, 3aAMOTHSIIOT 3Ty HEOJHOPO/I -
HoOCTb. [Tponcxogut «BeIpaBHMBAHUE TIPOCTPAHCTBa». HeoqgHOPOIHOCTH Mpo-
CTpaHCTBa MOXKHO CPaBHUTb C yxabaMu Ha rpyHToBoI gopore. [1oka siMbl He
3aMOJIHATCS 3eMJIEN, yxa0nl ocTatoTcd. [1ocie 3aBepureHust popMrupoBaHUS
TUIAHETHI, CO3AaBIIKME €€ (POPMbI MATEPUM ITPOJOJIKAIOT CBOE NBMKECHUE YXKE
HE CJIMBAsICh APYT C APYroM (Kak BoAa, 3all0JIHUB 10 KPa€B BOJOEM, HAUMHAET
rnepeTekarb yepe3 Kpaid M TeUET gajablie). AKTUBHOCTb ABUXEHUST HOpM
MaTepuu He BCeraa OJMHAKOBA, YTO MPOSIBIISIETCS B IBUKEHUM 36 MHOI KOPBI,
3eMJICTPSICEHUSIX Y U3BEPXKEHMSIX BYJIKAHOB. [Iporiecc oOpa3zoBaHMs MJIaHEThI
3aBEPILIMJICS IIECTh MUJIIMAPIOB JIET Ha3a/l. OTO — MEPBbIA LIMKJI SBOJIOLINN
(dopM MaTepuii, KOTOPBIN CBSI3aH C 3BOJIOLMUEN HEXMUBOM MaTepuun. Bropoit
aTan — 3TO 3BOJIOLMS XKMBoI MaTepuu. IIpexe yeM nepeiiti K dase 3BO-
JIFOLIMM XXMBOM MaTepUM, XOTEJIOCh Obl HAIIOMHUTD, YTO Hallla IJIaHeTa 3eMJIs,
Hama BceneHHast, oOpa3oBaHHEI civsiHMEM ceMu (popm matepuit. [Tpuuém,
YHUCJI0 «CeMb» He MMeeT HUKAKOro MUCTHYECKOro 3Havyenusd. 1 to, yto Hama
BCeJIeHHas1 oOpa3oBaHa U3 ceMU (popM MaTepuii, He SIBJAIeTCA YeM-TO YHH-
KaJIbHBIM MJIH HEMOBTOPUMbBIM, 00KE€CTBEHHbIM. DTO — IPOCTO KaueCTBEHHasI
CcTpyKTypa Haued BecesieHHol. U, He cirydaiiHO, O€JIblii CBET, IPU TIPEJIOMIIC-
HUM, pacagaeTcs Ha CEMb LIBETOB, OKTaBa COIEPXKUT CEMb HOT, HapaboTKa ce-
MU TeJI — 3aBEPIICHUE 3BOJIOLMM 3eMHOro MkKJa. Ho, B 3Tom (e1e pas 1mo-
BTOPIO) HET HUYETO MUCTUUECKOIO, CBEPXbECTECTBEHHOTO.

A Tenepb, pacCCMOTPUM IBOJIONMIO JKIUBOIi MATEPHH. ..
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Puc. 12b
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I'maBa 2. BOBHHKHOBECHME *KU3HH HA 3eM1e

Kuznb!?. Yto takoe ZKNU3HDb?.. 2ZKusas npupona?.. Kakoe TauHCTBO 10J1-
>KHO MPOU30UTH, UTOOBI CPEIM Xaoca CTEPUIbHOMN MEPBO3TaHHOM TIJIAHETHI,
M3Bepraroleil MarMy U pacKaJIEHHbIE Ta3bl, B IEPBUYHOM OKEaHEe 3apOIUIICS
1 OKpPEIl MePBbIA POCTOK XXMU3HU?!

OprannyecKkasi Ku3Hb — 4T0 3T0? KaknM 00pa3oM U3 TeX Xe caMbIX MOJIE-
KyJI 1 aTOMOB, M3 KOTOPBIX COCTOMUT I10YBa, BOAa, aTMocdepa, BO3HUKIIO YyI10
>ku3HMU?.. [e pasragka TailHbl, HaJ KOTOPO OMJIMCh MHOT'ME MOKOJEHUS
YYE€HBIX (PU3UKOB, XUMUKOB, 010JI0roB, duinocodoB?!. Borpoc 10 cux nmop
OCTA€TCS OTKPBITHIM...

ITonbITaeMcs ke, XOTsI Obl HEMHOT'O, IPUITOIHSTh 3aBECy HaJl 3TOU TaliHOMI
npupoabl. PaccMOTpuM, OTMHAKOBHI JIU aTOMBI, 13 KOTOPBIX COCTOUT BCE?
TonbKo JIn UX OTIMYKME B aTOMHOM Bece, KOJIMYeCTBE MPOTOHOB, HEUTPOHOB,
BJIEKTPOHOB U1, KaK CJEICTBUE, MPOSIBICHUE PA3HBIX CBOMCTB, XUMUYECKUX
peakuuit u coeanHeHnin? OQMHAKOBO JIM BJIUSIOT HA IIPOCTPAHCTBO MUKPO-
KOCMOCa aTOMbI BOAOPOJa, KUCJIOPOoaa, XeJjie3a, 30J10Ta U ypaHa, MOJIEKYJIbl
BOJIbI, Pa3HBIX COJICH, KMCIIOT, OpraHMYECKIE MOJIEKYJIbI? A €CJIU HET, TO B YEM
nx oranyre? B macmradax MakKpokocMoca KaxKI0e MaTepraibHOe TeJi0 u3Me-
HSeT NPOCTPAHCTBO, B KOTOPOM OHO HAXOAUTCs. MI3MeHsIeTCsl KpuBHU3HA PO-
CTpaHCTBa, €ro MepHOCTb. OCOOEHHO 3TO CUJIBLHO MPOSIBISETCS BOKPYT
OOJBIIMX MAaTEpUATBHBIX TEJI KOCMOCA — 3BE3/. YUEHBIMU 3a(PUKCUPOBAHO
WCKPUBJIECHUE TIPSIMOJMHENHOTO PacIpOCTPAaHEHUS 3JIEKTPOMATHUTHBIX
CBETOBBIX BOJIH HaIIMM COJIHLIEM, KOTOPOE HAOII0JAJI0Ch B MOMEHT COJTHEY-
Horo 3aTMeHus1. CieaoBaTeIbHO, MATEpHAJIbHOE TeJIO 00JIbIIoi Macchl Aedop-
MHPYIOT POCTPAHCTBO, B KOTOPOM HaxoauTcA. Kaxgoe 0obioe MaTepuraib-
HOE TeJI0 KOCMOCa — 3BE3/1bl, MIJIAHETHI, ACTEPOUIbI U T.J. COCTOSIT U3 aTOMOB
1 MoJieKyJ1. Yl ux BIMSIHUE CKJIAAbIBAETCS U3 COBOKYITHOCTU MUKPOBJIUSIHUM
BCEX aTOMOB 1 MOJIEKYJI, CO3[al0IINX 3BE31bl 1 TUIaHEThI. IIpocTo BiusiHUE
OTAEJILHOM MOJIEKYJIbI, aTOMA OYE€Hb HE3HAYUTEIBHO MPOSIBISIETCSI HA MaKpPO-
KOCMOCE, €ro MpakTUYeCKM HEBO3MOXKHO 3a(PUKCHUPOBATh COBPEMEHHBIMU
npubopaMu. A Kak K€ BJIUSET aTOM, MOJIEKyJa Ha CBOM MUKpPOKocMoc?!
OauHaKOBO JIM BIMSIHWE HAa OKpPYXKalollee MPOCTPaHCTBO siAep BOAOPOJA,
30j0Ta, ypaHa?.. OIMHAKOBO JIU BIMSIHNEC HEOPraHUWYECKMX Y OPraHn4ecKHUX
MoJiekya? s Havajla, paCCMOTPUM CTPYKTYPY MHUKpoKocMoca. Pazmepsl
aToMOB JexaT B nuana3oHe oT 10'° 1o 10® merpa, a pasmepnl s1apa — B
npezesiax HecKoabkux enuHull @epmu [or (1...10)10°"° merpa]. Eciii roBopUTh
00 00bEMe aToMa, TO MbI UMeeM BenunHy rnopsaka 10-%...10-2* kyouueckux
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METpOB, a 00BEM gapa — 10-%...10-* kydmyecknx MeTpoB. SA1po B aToMme 3a-
HUMaeT OAHY CTOTPUJUIMOHHYIO YacTh 00bEéMa aToMa. DJIEeKTPOHbI aToMa 3a-
HUMaIOT e111¢ MEHBIINI 00BEM, UeM s1apo. TakuMm 00pa30oM, BEILIECTBO B aTOME
3aHMMAaeET HUYTOXKHYIO YaCTb €ro 00bEMa, OCTAJIbHOE 3aHUMAET «ITyCTOTa», T.C.
99,999...% o0BEMa aToMa He 3aHATO BemecTBOM. CKOHIIEHTPHPOBAHHOE B sijipe
aTOMa BElIeCTBO BJIMAET HA OKPYKAIOIIMI MUKPOKOCMOC TaK 3Ke, KaK B MaKpO-
KOCMOCe CKOHIIEHTPHPOBAHHOE BelIeCTBO 3BE3] BJMSET HA OKpYyXkKalliee
MPOCTPAHCTBO.

Kak 3Be31a Bo3aeiicTBYeT Ha IIPOCTPAHCTBO U UTO MTPU STOM ITPOUCXOINT,
MbI PACCMOTPHUM JaJibllie. A ceffuac, CKOHLIEHTpHMpPYeM BHUMaHKEe Ha TOM, KaK
SIIPO aToMa BJIMSIET Ha CBOM MUKPOKOCMOC. SIapo aToMa UCKPUBIISIET, U3MeE-
HSIET MEPHOCTb MUKpPOKOCcMoOca. YTo rmpu 3Tom nporucxoaut?!. OIMHAKOBO JIU
9TO U3MEHEHNE MEPHOCTU MUKPOKOCMOCA Y pa3HbIX aTOMOB WJIM HeT? MuHu-
MaJIbHBI aTOMHBIN BEC MMEET BOJOPOJ (IBE aTOMHBIE €IMHUIIbI), MAKCH-
MaJIbHbIMi aTOMHBIN BeC UMEIOT TPaHCYPaHOBBIE 3JI€MEHThI (CBBIIIE IBYXCOT
TPUALIATU NSITU aTOMHBIX eAuHUL). EcTecTBEHHO, BJIMSIHUE aTOMHOTIO siapa
BOAOpPOJa U TPAHCYPAHOBBIX 3JIEMEHTOB HAa MMUKPOKOCMOC HEOJAMHAKOBO.
PanuoakTuBHbBIE 3JIeMEHTBI OKa3bIBalOT MaKCUMaJIbHOE BIUSIHAE Ha CTPYKTY-
Py MUKPOKOCMOCA, HO 3TO BJIMSTHUE HACTOJBKO CUJIbHOE, UTO s1/Ipa TaKUX dJIe-
MEHTOB CTAHOBSITCSI HEYCTOMYMBBIMU U OHU HAYMHAIOT pacriaaThcs Ha Oosiee
MpPOCThie, YCTOUUYMBEIC 2eMeHThI. [Ipnuém, yem OOJbIIMI aTOMHBINA Bec
MMEIOT TPaHCYpaHOBBIE 2JIEMEHTHI, TEM ObICTpee OHM pacnagaroTcs. Heko-
TOpPBIE U3 3TUX 3JIEMEHTOB CYIIECTBYIOT MUJITMAPIHBIC TOJU CEKYHbI Y TOJIb-
KO B UICKYCCTBEHHBIX YCI0BUSIX. TaK B 4€M XKe 1 KaK ITPOsIBJISIETCSI U3MEHEHE
MEPHOCTU MUKpOKocMmoca?.. Eciau a1 BO3MOXHOCTU CIMSIHUST KaXKA0i U3
ceMu HopM MaTepuil HEOOXOAUMO U3MEHEHME MEPHOCTH ITPOCTPAHCTBA, KaK
TOBOPUJIOCH BhIllIE, Ha BeanuuHy Ao = 0,020203236... (cm. [1aBy 1), To 00pa-
30BaBLIMECS B pe3yJIbTaTe 3TOTr0 CIMSIHUS ceMU (DOPM MaTepUii aTOMbI BJIUSIIOT
Ha IIPOCTPAHCTBO C IPOTUBOIOJOXHBIM 3HAKOM. ITpouCXOaUT YacTHYHOE
BTOPUYHOE MCKPHBJIEHHE MPOCTPAHCTBA. [IpyrumMu cioBaMu, KaXIblii aTOM
YMEHBIIIAeT MEPHOCTb MUKPOKOCMOCA Ha HEKOTOPYIO BEJIMYMHY A0'. MeHbliIe
BCEro U3MEHSIET MUKPOKOCMOC aTOM BOJIOPO/IA:

A@';. = - 0,0000859712.
bonbliie Bcero uzmeHseT MHUKPOKOCMOC aTOM padrOaKTHUBHBIX 9JICMCHTOB:
Ad!,. = - 0,02020234...

MN3MeHeHne MEpHOCTH MUKPOKOCMOCA aTOMaMU BEIIECTBA CTAHOBUTCS
CPaBHUMBIM C M3MEHEHHEM MEPHOCTU, KOTOpPOE MPUBEIO K 00pa30BaHUIO
9TOTO BEIIeCTBA B JAHHOM BHJIE
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Aa' = Aa,

rae:

Aa = 0,020203236...
Ao, = - 0,02020234...

MMeHHO 1TO3TOMY paagnMOaKTUBHBIE 3JIEMEHTHI pacHamaloTcs Ha OoJiee
MPOCThIE, M OTOT pacraj MPOUCXOAUT TeM ObIcTpee, yeM OJirke Ad' K Ad (CM.
Puc.13). Mexny pusmdyeckoii chepoii, 00pa3oBaHHOM CIMSIHUEM ceMU HOpM
Matepuii (cM. [1aBy 1) u acpupHoOii chepoii, 00pa3oBaHHONM CIMSIHUEM LLIECTU
(dopM MaTepuii CcylIeCTBYeT B3aMMOJEICTBUE 10 OOIIMM KayecTBaM. DTO
B3aMMOJICHICTBUE onpeaeisieTcs K03 GpUuIMeHTOM B3anmMoaecTBusA o. PasHbie
aTOMBbI, KaK BBISICHWJIOCH, IMO-Pa3HOMY BJIMSIIOT HA U3MEHEHUE MEPHOCTU
MUMKPOKOCMOCa. MUHMMAaJIbHOE BIMSIHAE U, COOTBETCTBEHHO, MUHUMAJIbHBIN
KO3(PUILIMEHT B3aUMOAEUCTBUS (O ,,;;) UMEET aTOM Bogopoaa. MakcuMaib-
HOE BJIMSIHUE U, COOTBETCTBEHHO, MAaKCUMAaJIbHBIN KO3(P(GULUEHT B3aUMO-
OEUCTBUS (O,,,,) XaPAKTEPHBI JUISI TPAHCYPAHOBBIX 2JIEMEHTOB. Takum oOpa-
30M, KaXIbIii aTOM CBOE MACCO B OOJIbILIEN MJIM MEHbBIIEH CTETICHU MPHOT-
KpbIBAeT KaYeCTBEHHbI Oapbep Mexay (pu3ndyecKuM M 3(pUPHBIM YPOBHEM M
CO31A6T MeXKIYy HUMHU KaHaJd. MUHMMAJIbHBIM KaHaJI CO3AAa€T aTOM BOJIOPOJA,
MaKCHUMaJIbHble KaHaJIbl CO3Jal0T TpaHCypaHOBbIE 3J1eMeHTHI (cM. Puc.14).
Yepes 3TOT KaHAJI MaTepusl YaCTUYHO HAUMHAET IlepeTeKaTh Ha 3(UPHBIA Ypo-
BEHb U CTAHOBUTCSI HECBSI3aHHOM C APYTMMU MaTEpUsIMU (ITPOLIeCC, 0OpaTHBIN
CJIMSTHUIO MaTEepUid), IOATOMY aTOM, TOCTEIIEHHO TePsIsi KOHKPETHYIO (hopMy
MaTepur, CTAHOBUTCS HEYCTOMYMBBIM M paclagacTcsl Ha IIPOCThie, OoJice
YCTOMYMBBIE 3JIEMEHTHI. JIpyruMu cjioBaMU, KOHLEHTpaLMs (KOJIMYECTBEHHOE
COOTHOIIIeHME) B BellecTBe (PopMbl Matepud G OTHOCUTEJILHO OCTaJIbHBIX
mectTu (opM MaTepuid, pU CO3JIaBA€MOM TPaHCYPAHOBBIMU 3JIEMEHTaAMU
KaHajie MeXay (pU3NYEeCKUM U 3(UPHBIM YPOBHSIMHU, C TECUCHUEM BPEMEHU
YMEHbIIIAeTCsl, 1 HacTynaeT MOMEHT, Koraa rnoreps gopmbl matepuu G s
KaxXXJ10ro aToMa CTaHOBUTCS Kputudeckoii. IIpoucxoaur pacnaa aroma. [1pu
pacrmiage oOpa3yloTCs HOBBIE aTOMbI, MMEIOIIME 3HAYUTEJIbHO MEHEE
aKTUBHBIN KaHaa MexXay (pu3nyeckuM U 3(PUPHBIM YPOBHSIMU, a 3HAYUT
0oJ1ee YCTOMYMBYIO CTPYKTYpY. EC/I 41CTO TeopeTnYeCKM NpearioNoKuTh, YTO
TpaHCYpPaHOBLIE RJIEMEHTHI HE pacmaaaloTcsl, TOTJa BO3HUK Obl KAYECTBEHHO
HOBBI TIpoliecc — neperekaHue Gopmbl Matepun G ¢ pU3NIECKOTo YPOBHS
Ha 3¢upHbIA. Bo3HMKI1a ObI HMPKYJISALMSI PopMbl MaTepun G Mexny Pu3n-
YeCKMM U 3(PUpPHBIM YpoBHIAMU. Ho, 151 TaKo LMPKYISILUM, HEOOXOAUMO
M30bITOYHOE KOJIMYeCcTBO PopMbl MaTepun G B 30HE KaHajla MexXay (pusnye-
CKMM U 3(UPHBIM YPOBHSIMU. DTOTO U30OBITKA Y TPAHCYPAHOBBIX 3JIEMEHTOB
HET, OHU TepsitoT popMy MaTepuu G, U3 KOTOPOI COCTOSIT UX SIApa, YTO U IIPU-
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BOJMT K MX pacnany. BoT ceifuac Mbl M MOAOLLIM K NOHUMAHHKIO M Pa3rajike Taii-
uel KMBOU MATEPUMN...

B npupone cyliecTByeT HeCKOJbKO 3JEMEHTOB, UMEIOLIMX I10 YEThIpe
BaJICHTHBIX 3JIEKTPOHA, YTO MO3BOJISIET UM CO3/1aBaTh COEIMHEHUSI aTOMOB B
BUJIE JJIMHHBIX LIESTOYEK U3 OJHOI0 TUMa aToMOB. IIpu 3ToM Ha coenuHeHue
B LIEITOYKY aTOM «3aTpauyrMBaeT» MAKCUMYM JBa U3 YEThIPEX BaJICHTHBIX 3JI€K-
TPOHOB. A 3TO MO3BOJISIET HA CBOOOAHBIEC BaJICHTHBIC CBSI3M MPUCOCIUHUTD
Jpyrue aToOMbl 1 JaXe CJOXHbIC paguKalibl. DJIEMEHTbI 3TU: YIJIEPOI, Kpe-
MHU, pocdop... CaMblii aKTUBHBIN U3 HUX — YIJIEPOA, KCTaTU, OJUH U3 ca-
MBIX pacpoCTpaHEHHBIX HA 3eMiie. OH ¥ MOCTYXXKIUJI OCHOBOI OpPraHN4ecKom
JKH3HM. B mepBnuyHOM OKeaHe ObLIa 00JIblasi KOHLIEHTPALMS aTOMOB YIJIepO-
Ja, IPYruX 3J€MEHTOB, KOTOPbIE MOCIYKUJIU CTPOUTEILHBIM MaTepuajoM
opraHn4eckux moJjiekyJs. Ho mist Toro, 4ToObI aTOMBI YIJIEpOJa COSIUHUINUCH
B JUVIMHHBIE LIETIOYKM HEOOXOIMMBI ObLIIM 0cOObIe yeiaoBus. Heobxonum ObLI
AKTUBHBIM UCTOYHUK DHEPTUU, KOTOPbIN JOJKEH OBLI MOBJIMSTH Ha YCTOM-
YMBOCTb aTOMOB YIJIEpO/ia U BbI3BaTh HOBOE COEIMHEHE aTOMOB yIJIEpo/ia B
11eN0YKYy. TaKMM MCTOYHUKOM 3HEPIUU MOCTYXKWIN JIEKTPUIECKUE pa3psiabl
B aTMocdepe (MoTHMM ). MOILITHOE 2IEKTPUYECKOE I10JI€ MOJTHUMU B JIOKAJIbHOM
00BEME co31aBajio 01aronpusITHbIE YCIOBUS A1 TOTO, YTOOBI aTOMBI yIjlepoaa
COCIMHWINCH IO-IPYyTOMY:

I
—C—-C—-C—-C—C—...

M3 3THX 1Ie1oyeK aTOMOB yTIJIepojia BOZHUKIN MOJIEKYJIbI, MOJIEKYJISIPHBI
BEC KOTOPBIX — THICSIUM, IECATKU ThICSIY aTOMHBIX eAMHUL. HOBbIE MOJIEKYJIbI
COCOUHSIINCH MEXAY COO0OM M CO31aBaIu ell€ OoJblIre MOJEKyYIbl. U eciu
aTOMHBIA BeC HeopraHMYeCKMX MOJIeKYJ cocTaBjisti He OGosee 300-400
aTOMHBIX €IVMHMII, TO OPraHUYECKHNE MOJICKYJIbl IPAKTUYECKU He UIMEIOT Orpa-
HUYEHHUS] MOJIEKYJSIPHOro Beca. A 3TO O3HA4YaeT, YTO, COeAMHEHHbBIE TaKUM
00pa3oM B MOJIEKYJTY SIpa yrjiepoda Co34alT KaHal MeXay GU3NIESCKUM U
3(UPHBIM YPOBHEM AaxKe OOJIbIIMI YEM TPaHCYpPaHOBBIEC SJIEMEHTHI U, TIPU
9TOM, He pacnagaroTcsd (cM. Puc.14). Takum o0pa3om, BO3ZHUKAIOT YCIIOBUS
IJ1s1 iepeTekaHust GopMbl MaTepuu G ¢ pU3MIECKOro YpoBHSI Ha 3(DUPHBIA.
[Tpu odyeHb GosbiIOM MOIEKYIIpHOM Bece, Kak y MoJiekyn IHK, PHK, a,,,.,
CTAaHOBUTCSI TaKUM, YTO BO3HMKAIOT YCJIOBUS IJISI TIEpeTeKaHUS U IPYTUX
dopmM, oOpazyrommx (pu3dn4IeCKU MIOTHOE BEILIECTBO. YCIIOBUS IJISI TIEpEeTeKa-
HUSI BO3HUKAJIU 1 B CJIydyae TPaHCYPaHOBBIX 2JIEMEHTOB, HO TIPY 3TOM HA4M-
HaJI1 nepeTekaTh GopMbl MaTepUu, 0Opa3ylolue siapa, YTO IIPUBOAUIIO K UX
pacnaay u 00pa30BaHMIO 0oJiee IMIPOCThIX YCTOMUMBEIX 2JIEMEHTOB.
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Y10 ke pacnagaeTcs M HAUMHAET MEePeTEKATh 10 KAHAIY MeXKay (hu3ndecKn
IJIOTHBIM ¥ 3(PUPHBIM YPOBHSIMH B CJIydae OpraHmdecKux MoJiekya?!. Opranuye-
ckue MosekyJibl, Takue Kak IHK (o) 1 PHK (@, pyy), camu He pacriaga-
I0TCSI U (pOpMBI MaTepuii, NX oOpa3yllre, He HAYMHAIOT IIepeTeKaTh Ha
a(upHbIl ypoBeHb. UTO Xe mpoucxoaut?!. [ie 1 KakuMm o06pa3oM BO3HUKAET
HOBOE€ KAa4eCTBO, KOTOPOE€ M CTAJI0 OCHOBOIM OpPraHMYECKOMN Xu3HU?!. (CM.
Puc.15). Bl moMHUTE, 4YTO OpraHUYECKre MOJIEKYJIbI, KaK IPOCThIEC, TaK U
00J1ee CIOKHbIE BOZHMK/IN B IEPBUYHOM OKE€aHe MOCJie aTMOC(EpPHBIX dJie-
KTPUYECKUX pa3psaaoB. B Bone KpoMe opraHn4eCKUX MOJIEKYJ ObLIA U HEOP-
raHWYECKME, KOTOPbIC XaOTUYECKU ABUTAJIUCH B BOAE (OpPOYHOBCKOE ABUXKE-
Hue). Heopranmnueckue MoJeKyJsbl ¥ MPOCTEMILINE OPraHUYECKIE MOJICKYJIbI
MMEIOT O 3HAYUTETbHO MEHDBIINIA, YEM O gy U O pyk. M1, KOTma, B pesynbrare
Xa0TUYECKOTO IBUKEHUS B BOJIE 3TU MOJIEKYJIbI, aTOMbI M MOHBI IONAJAI0T B
3ony aerictBusa KaHaia moJiekyn JIHK u PHK, umeromux JIHKun PHK, onu
HaA4YMHAaIOT pacnanaTtbcsl Ha GOpMbI MaTepuil, nx oopasyroinre. Pacam Haum-
HAETCS TIOTOMY, YTO UL 9THX MOJIEKYJ, aTOMOB, HOHOB Al' gk ¥ Al pyyk
SBA0TCA 3anpeaebHbIMU. B 30He BaussHusa monekyn JIHK u PHK npocreii-
II1€ MOJIEKYJIbI, aTOMbl 1 MOHBI CYIIIECTBOBaTh He MOTYT. Bo3HuKIIIME B
pe3yabTaTe pacrnaga opmbl MaTepuid o KaHaiaaMm mouekyi JIHK u PHK Ha-
YMHAIOT IepeTeKaTrb Ha 3(UPHbIIA ypoBeHb 3eMu. M 4TO 0COOEHHO MHTE-
pecHo, (hopMa MCKPHUBJIEHUS NPOCTPAHCTBA MOJHOCTBIO MOBTOPSiET (hopMy MoJie-
Kya JIHK u PHK.

Ha s¢upnsiii ypoeHsb 1o kaHainam Mosiekya JIHK u PHK HaunHaror mie-
peTexatb (POpMbI MAaTEpUi1, KOTOPbIE BOZHUKJIM B pe3yJIbTaTe pacmnana Impo-
CcThIX MoJiekyad. Ho aupHbIii ypoBeHb, 3dupHas cpepa odpa3oBaHbl CUH-
Te3oM 1ectu dopm Marepuil (cM. [naBy 1). [ToaTomy adupHast cTpyKTypa
mouiekys1 JIHK n PHK (a¢upHas npoekiyss ICKpUBJIEHUS MUKPOKOCMOCA Ha
3(MPHOM YpOBHE 3eMJIM ) HAUMHAET 3aII0JIHSThCS TOJIbKO TOM (popMOii MaTe-
puH, KOTOPOI HET y apupHoro ypoBHs (hopma marepuu G). [lepetekaHue
OyIeT MpOoa0JIKATHCS 10 TEX MOP, IToKa KOHLIEHTpalus opMbl MaTepuu G Ha
3(UPHOM YPOBHE HE CTaHET OJIM3KOM K KOHLEHTpaluu 3TON MaTepuM Ha
(puznyecku mIOTHOM YpoBHe 3eMin. B pe3ynbraTe 3Toro neperekaHus gop-
MUPYETCs, TaK Ha3biBacMoe, 3¢upHoe Teio mosekya IHK u PHK, n ucuesaer
MMOJTHOCTBIO KAYECTBEHHbIN 0apbep MexXIy (PU3NICCKAM 1 2(PUPHBIM YPOBHSI-
mu B 30He MoJieky1 JIHK 1 PHK. Bo3HukaeT rmoiHoe ToxXaecTBo (pr3n4ecKo-
ro u a¢upHoro ypoBHeid 3emiu B ripeaenax moJiekyil JIHK u PHK. [Tpumepom
AHAJIOTMYHOTO TIPOLIECCA MOXET CIY>KUMTb 3aKOH COOOIAIOIIMXCS COCYIOB
(cM. Puc.16). Oprannueckue mosekyJibl, BocooeHHocT JIHK 1 PHK, co3na-
10T MEXY (PU3NYeCKUM 1 3(UPHBIM YPOBHIMU KaHAJI, JOCTATOYHBIN 1151 BO-

49



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

ke

50



[haea 2. Bo3nuknosernue xcuznu Ha 3emae

51



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

3HUKHOBEHMUS YCIIOBUS CBOOOJHOTO IepeTeKaHus popM MaTepuii Ha 3pup-
HbI ypoBeHb (cM. Puc.16. mo3. 2). OpraHnueckue MOJIEKYJIbI C X HOBBIMU
KayecTBaMU He SIBJISIIOTCS XKMBOM MaTepyeit, )KI3HbI0, 3TO JINIIb He00X0AUMbIe
YCJIOBHUS 1151 BOBHUKHOBEHHS XKU3HHU. O >KM3HU MOXXHO TOBOPUTH TOJILKO TOT/A,
KOIZJa COeNMHEHNE HECKOJbKUX OPraHM4YeCKMX MOJIEKYJ MpUoOpeTaeT u
JIPYroe HOBOE Ka4eCTBO — BO3MOXKHOCTb IIOBTOPEHU S, IyOJIUPOBAHUS CBOE
CTPYKTYpHI. [1epBoii XX1BOW CTPYKTYPOM SIBIISIIOTCS BUPYCHI, KOTOPBIE IPE/I-
CTaBJISIOT COOOM MPUMUTUBHEUIIIYIO XXHUBYIO (OPMY, KOTOpasi HAXOAUTCS Ha
rpaHule MEXIy >KUBOI 1 HEXXMBOU MaTepreil. B BogHOI cpene BUPYyChl BEIYT
cebs1, KaK XMBOE COEAMHEHME, HO MPU 00E3BOXKMBAHUK BUPYC MPOSIBISET
ce0s1, KaK HEeXXKMBOE COSAMHEHME U TIPeACTaBiIsieT co00i KprucTtaui. B Takom
COCTOSTHMM BUPYC MOXET HaXOJIUTHCS CKOJIb YroaHO aoaro. CHoBa nmomanaast
B BOJHYIO Cpey, BUPYC M3 HEXXMBOTO KPUCTAJIMKA MIPEBPAIIACTCS B IIPUMU-
TUBHEN NI XK1BOM opraHu3M. [ToHuMaHue cytu Takoii TpaHcgopMaliuu (B
OIHUX YCJIOBUSIX BUPYC — >KMBOM OpraHuM3Ma, B APYTUX — HEXKMBOI ) HAET I10-
HUMAaHWE U pa3rajky TalHbI XW3HU, YTO A0 CHUX MOp OBLIO 3aragkKoil IJis
MpeJacTaBUTENIE OPTOJOKCAIbHBIX 3HAHUI, KOTOPYIO OHU TaK U HE CMOTJIU
pasrajgatb. KakoBa ke mpupoaa 3Toro siBjieHus?!..

B BogHOI cpene cTpyKTypa BUpyca CO3JaET TaKOM KaHaa MexX Iy (pusnde-
CKOM 1 3(prpHOI cpepamMu, IIPU KOTOPOM MTPOUCXOIUT pacIial IIPOCThIX Opra-
HUYECKUX Y1 HEOPTAaHUYECKUX MOJIEKYJT, U BO3HUKAIOT YCJIOBUS IJIsI IEpeTe-
KaHus (popM MaTtepuid (BO3HUKAIOLIMX IIPU 3TOM pacrane) ¢ pu3n4yeckoro
YPOBHSI Ha 3(PUPHBIM, YTO U TIPUBOIUT K (POPMUPOBAHUIO HA 3(PUPHOM ypPO-
e TOUHOW KOIMTUU BUPYCA. [pu HarpeBanuu, mosekyna PHK Bupyca
TepseT ¢ BHEIIHUX 3J1eKTpOoHHBIX cBs3eit rpynnbl OH 1 H. Pazpyiaercs cna-
00¢ B3auMOJIeIiCTBUE MEXIY aTOMaMM, BXOASIIMMM B cocTaB MoJieKyJ1bl PHK
Bupyca u rpynnamu OH u H. B pesynbsrarte aToro, monekyyia PHK Bupyca
TepsieT BOAY, U OOIIMI aTOMHBIA BeC €€ YMEHBIIAETCSI U, KaK CJIEACTBUE,
YMEHbIIAETCS CTeNIeHb BbI3BAHHOI'O BUPYCOM MCKPUBJIEHUSI MUKPOIIPOCTPaH-
ctBa. [Ipu 3TOM KaHa Mex 1y pU3NIeCKUM U 3(PUPHBIM YPOBHSIMU CTAHOBUT-
cst MeHb1ue. [Tpy MeHbIlEM UCKPUBIIEHUU MUKPOIIPOCTPAHCTBA, BBI3BAHHOTO
mosekynoit PHK Bupyca, He mporucxXoauT pacraj Jaxke CaMbIX IPOCTHIX Opra-
HUYECKUX U HEOPTaHUYECKMX MOJIEKYJT: 00e3BokeHHas1 Mosekyna PHK Bupy-
ca BeJIET cebs1, Kak U JIto0ast Apyrasi opraHudeckasi uJii HeopraHudyeckasi Mo-
Jekynbl (cm. Puc.17., mos. 1). Korma ke BUpyc BHOBb MOMaaaeT B BOAY, MO-
nekyna PHK Bupyca npucoenunset rpynmnsl OH 1 H. CoBoKynHBI1 aTo-
MHBIA BEC CTAaHOBUTCSI KPUTUYECKUM, YBEJIMUMBAETCS CTETIEHb UCKPUBJICHUS
MUKPOIIPOCTPAHCTBA BOKPYT MOJIEKYJIbI, U BHOBb BOBHUKAIOT YCJIOBUS, IPU
KOTOPBIX 00JIe€ MPOCThIE OPTAHNYECKME U HEOPTAaHUYECKIE MOJIEKYJIbI HAYM-
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HaIOT pacnagatrbcsl, 1 oOpasylolue UX MaTepuu MepeTeKaroT Ha 3(PUPHbBIIA
YPOBEHb, I1e 13 hopMbl MaTepuu G Ha 3(PUPHOM YPOBHE CO3TAETCS TOUHAS
KOITUSI BUpYCa. TO — IepBOE KaYeCTBEHHOE OTJIUYME, TTO3BOJISIONIEE CUUTATD
BUPYC ITIEPBLIM NPUMUTHUBHBIM KUBBIM OPTaHU3MOM.

BTopbiM KaueCcTBEHHBIM OTJIMYMEM BUpPYCA SIBISETCS CIIOCOOHOCTD 1yOJIH -
poBaThb CBOIO CTPYKTYpY. Bo3HMKIIMI 1y0J1b BUpyCa COXpaHseT CHOCOOHOCTh
cO3J1aBaThb yXe CBOI JAy0Jb. OTa CIOCOOHOCTh CBsI3aHa C KauyeCTBAMM MpPO-
ctpaHcTBeHHOM cTpyKTypbl MoaeKyabl PHK Bupyca. Monekyna PHK coctout
13 AByX cnupajeit. Co3garoiye ux aToMbl UMEIOT MAaKCUMAaJIbHYIO CTEIIEHb
B3aIMOJICHAICTBMSI MEXIYy CO0O0I, B TO BpeMsI KaK CUJjia B3aMMOJECTBUS MEXIY
aToMaMM pa3HbIX LIeTIOYeK OYEeHb MajieHbKasl. Jpyrumu cioBamMu, IpOYHOCTh
COEOVHEHMS aTOMOB KaXXI0M LIETIOYKM BO MHOTO pa3 MPEBHIIIAeT IPOYHOCTh
COCAMHEHMS 1LIEMOYEeK MEXIy CO0O0M. DTa MpOCTpaHCTBEHHAsI HEOTHOPO/I-
HOCTb cBOMCTB Mo1eKyJibl PHK Bupyca 1 co3aa€T npeamnoCcbUIKi HOBOIO Ka-
YeCcTBa, CBOMCTBEHHOTO XKMBOM Mpupoae. BriepBrie BUpychl BO3HUKIIU B OKE-
aHe: IBMXKEHME BOAbI MepeMeIaio BUPYChl U3 OAHOIO MeCTa B IPYroe, a mo-
najgas B Ipyrue BHEIIHKUE YCJIOBUS, BUPYChI MOABEPTAINCH BO3AEMCTBUIO U3-
JIY4€HUI pa3HbBIX TUIIOB XU MOILIIHOCTEN. DTO MPUBEIO K TAKOMY U3MEHEHUIO
aTOMHOM CTPYKTYPbI, OT KOTOPOTO CBSI3M MeXAy crimpaisiMmu MoJieKyabl PHK
BHpYCa CTa/IU elle cjaabdee 1 yKe JOCTATOYHO ObLJIO HE3HAUYMTEIbHbIX U3MEHE-
HUIA BHEILIHEN Cpeabl BUpPyca YTOOBI 3TU CBSI3U pacraiuch U Mojaekyjia PHK
BUpYCa pa3aeaniaach Ha ABE, YK€ HE3aBUCUMBbIE IPYT OT aApyra uernoyku. Ho
KaXIbI y4aCTOK ATHUX LIEMOYEK MOT MPUCOCAUHUTH U3 OKPYXKAIOIIUX €ro
OpraHMYeCcKrX MOJIEKYJI Ha BAKAHTHBIE 3JIEKTPOHHbLIE CBSI3U TOJILKO MOJIEKY-
JIbI, UMEIOIIME 3€PKAJIbHOE TOXIAECTBO C HUM. DTU MOJIEKYJIbI (MX HA3bIBAIOT
HYKJIEOTHIAMH — AACHUH, TUMWAH, HIUTO3WH, YPaLlWI) DPUCOCINHSISICH, BOC-
MIPOU3BOAIT TOUYHYIO KOIIMIO BTOPOM HEXBATAIOIIEH LIETTIOYKHM, U BMECTO OTHOM
MoaeKybl PHK Brpyca BO3HUKAIOT ABE TOXIAECTBEHHBIE APYT APYTY MOJIEKY-
Jibl. HeoOXoauMBIM yCIOBHUEM IJISI TOTO, YTOOBI 3TO IIPOMU3OIILIO, SIBISIETCS
JIMIIb HAJIMYUE HY>KHOTO KOJIMYECTBA HYKJICOTUAOB U X KAYECTBEHHBIN CO-
CTaB.

CnenyeT OTMETUTD OJHY OY€Hb BaXKHYI0 OCOOEHHOCTb, KOTOpasi OTJIMYaeT
BUPYCHI OT IPYIrUX, 00Jiee COBEPILIEHHBIX XXMBbBIX OpraHN3MOB. B MOMeHT pac-
raja MOJIEKYJIbl BUpyca Ha JIB€ COUpPaJii, BHOBb YMEHbIIAETCSI UICKPUBJICHUE
MUKPOKOCMOCA, ¥ KaHaJI MeXay (pU3ndecKuM 1 3(PUPHBIM YPOBHSIMU BHOBD
3aKkpbIBaeTcs. ToJIbKO Mmociie TOro, Kak Kaxkaast u3 CIimpalieii 3aBepiiaeT CTpO-
UTh ce0e 3epKajIbHYI0 KOMUIO0, BHOBb aTOMHBII BEC CTAHOBUTCSI KPUTUUECKUM,
1 OTKPbIBAETCS KaHAJI MeXXAY (PU3NUECKUM U 2PUPHBIM YPOBHSIIMU. Y IPYTUX
MPOCTENUIINX XUBBIX OPTAHM3MOB B ITPOLIECCE JeJCHUST CIUPaIu MOJIEKYJIbI
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JTHK Toxe pacxomsaTcs, a HIOTOM BOCCTAaHABIMBAIOT C€0€ 3¢PKAIbHYIO CTPYK-
Typy. Ho mpu 3TOM, Kaxknas u3 crimpasieil uMeeT CBOM KaHaJl MexXay (puznue-
CKUM 1 3(pupHBIM ypoBHsIMHU. [1ocie 3aBeplieHUsI BOCCTAHOBJIEHUS TTIOJTHOM
CTPYKTYpPbI, BOBHMKAET CBEPXKPUTUYECKOE MCKPUBJIEHHE MUKPOKOCMOCA,
MpY KOTOPOM OHM CaMM HauyMHAKOT pacragaTbCsl U MaTepUu, UX COCTABIISI-
I01IMEe, HAUMHAIOT TOXE MepeTeKaTh Mo KaHajlaM Ha 3(UpHbIA ypoBeHb. I1o
Mepe pacnajga 3TUX MOJIEKYJI, KaHaJIbl UMU CO3[aBacMble HAUMHAIOT YMEHb-
1IaThCsl. AKTUBHOCTbD IepeTeKaHUs MaTepuil MeXXIy YPOBHSIMU, C YMEHbIIIE-
HYEM BeJIMYMHBI KaHaJI0B, OCTEIIEHHO Bo3BpallaeTcs K Hopme. Ho, 3a Bpems
CBEPXaKTUMBHOTO MnepeTeKaHust (PopM MaTepru MEKIAY YPOBHSIMU, KOHLIEHTpA-
uust popMbl MaTepu G Ha 3(pUPHOM YPOBHE CTAHOBUTCSI BO MHOT'O pa3 00J1b-
11Ie HOPMBI U, KaK CJIEACTBUE, BOZHUKAET 00pPaTHOE NepeTeKaHue 1o KaHajaM
Matepuu G ¢ 3¢upHoro yposus Ha pusndeckmii. [Ipu 3TOM neperekaHuu
a¢pupHbIe cTpYKTYphI Mosiekya JIHK nposiBisitorcst (mpoeupyroTces) Ha pu3n-
YEeCKOM YPOBHE, YTO CO3JaET O1aronpusITHbIC YCIOBUS AJIS1 BOCCTAHOBJICHUS
noysiHoi cTpyKTypsl Mosiekya JIHK Ha ¢puznueckom ypoBHe. Koraa cucrema
MPUXOIUT K COCTOSIHUIO paBHOBECHUSI, Ha (PM3MYECKOM YPOBHE OCTAIOTCS JIBE
ycToituuBbie MoJiekyabl JIHK ¢ 6anaHCHBIMUM KaHanaMu MeXX1y (PU3NIECKUM
1 3(pupHBIM ypoBHSIMU. [ToHMMaHKWe 3TOro Ipouecca O4YeHb BaXKHO JJISI
MPOHUKHOBEHMS B TaiiHy KM3HM Ha 3emie. bojsiee MoApOOHO 3TOT MEXaHU3M
pacCMOTPUM HECKOJIBKO IT03Xe, Ha MpUMepe ACJICHUs KJIETKU. A ceiyac,
BEPHEMCS K 3TallaM BO3HMKHOBEHMUS KU3HU. ..

Bupyc ¢ HEKOTOpBIMU OCOOEHHOCTSIMMU SIBJISIETCS MEPBbIM MPOCTEAIINM
2KMBBbIM Opranu3MomM. Kak y>xe roBOpuJI0Ch, BUPYC IPEACTABIISIET COOOU MOJIe-
kyny PHK, okpyx€HHy1o 6e1K0BOI 000J104KO0ii. beakoBast 06o104Ka BUpyca
otaessteT Mojekyay PHK oT BHelmHen cpenbl, CMSATYaeT BO3AECTBUE HA HEE
BHEIIHMX (DAKTOPOB M CO3IAET MAKCUMAJIbHYIO YCTOMYMBOCTD. DTa 000104Ka
3aMEISIET IBUXKEHUE Yepe3 ce0s1 OpraHn4YeCKMX U HEOPTaHMYECKUX MOJIEKYII,
onarogaps yemy, BOKpyr Mosekyiabl PHK co3naércs cBoii «MUKpOKIMMAT».
benkoBas 000J104Ka BUpyca SIBJISIETCS IIPOOOPa30M KJIIETOUHOM MeMOpaHbl. B
XOJI€ JAJIbHEUIIEN 3BOJIIOLIMU 1O BO3ACMICTBUEM U3JIYYEHU M, TEMIIEPATYPHI,
JABJICHUS, AKTUBHBIX XMMUYECKUX BEILIECTB BO3HUKAJIM PAa3JIMUYHbIC U3MEHE-
HUs, MyTauuu cTpyktypbl mosaekyabsl PHK. M3MeHsanucy e€ cBolCTBa,
CTEIIEHb BJIMSIHWS HA MUKPOIIPOCTPAHCTBO U HA OKPYXKarollyto cpeny. Jlaieko
HE BCE U3MEHEHMUS ObLIM IMOJIOKUTEIbHBIMU: U3 0€CUMCICHHOIO KOJIUYECTBA
MyTalMi TOJIbKO OJHA MOIJIA CTaTh IOJIOXUTENbHOU. Ho, Oi1arogapst MMeHHO
STUM T0JIOXKUTEIbHBIM U3MEHEHUSIM, KOTOPBIE CO BpEMEHEM HAKAIUIMBAJINCh,

CO3J1aBAIMCh HOBBIE KAUY€CTBA, U3MEHSIACh 000JI0UKA, OKPYXKaloIask MoJie-
kyny PHK.
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[TosiBIIEHME HECKOJILKMX CIIOEB 000JI0UYKHU CO31aBaI0 00JIE€ YCTOMYUBYIO
cpeny Bokpyr MosieKyabl PHK. M3MeHeHne BHEITHUX YCIOBUA BCE MEHBIIIE U
MEHbIIIE BJIMSIO Ha COCTaB U COCTOSIHME BHYTPEHHEN cpelbl 000JIOUYKMU.
[TosgBaeHue XXUPOBOTO CJIOS, 3alUIIEHHOIO, KaK OpOHEN, OEJIKOBBIMU CJIO-
samu, BOKpyT MosieKyJibl PHK, a mo3xe u JIHK, cBe1o K MUHMMYMY BIIMSIHUE
BHelIHeu cpeanl. M ToJIbKO pe3Kue e€ M3MeHEHMsI, KOTOpbIe pa3pyliaiu 000-
JIOUKY, MOTJIM MOBIMUSITh HA €€ BHYTPEHHIOIO Cpely. DTO CBSI3aHO C TEM, YTO
K poBas MPOCaoiiKa 000J04YKHU, odnagaroiast Tiapo@dOOHbIMU, T.€. BOLOOT-
TAJIKUBAIOIIMMHU CBOMCTBAMM CBEJla K MUHUMYMY LIMPKYJISILIAIO BEILIECTB, a
BHYTPEHHSISI cpelia mpuobpesia yCTOMUYMBOCTh U OTHOCUTEIbHYIO HE3aBUCH -
MOCTb OT BHeIITHel cpelibl. C 3TOro MOMeHTa pa3BUTHSI XKU3HU, Mbl MOXKEM T'O-
BOPUTH O BO3HMKHOBEHUM NMpaKJeTKH. JlajbHelas 3BOJIOLUsI, KaK CJIe/-
CTBUE XaOTUYHBIX U CIyJYaiHBIX MYyTallMii, pUBejia K BOBHUKHOBEHUIO Mep-
BbIX OJHOKJETOYHbIX OpPraHm3MoB. HekoTopble M3 3TUX IPOCTEUILINX
OIHOKJIETOUHBIX OPraHM3MOB ObLIM Ha KpeMHMeBOI ocHoBe. Ho opraHu3mbl
Ha yIJIepOJHON OCHOBE OUE€Hb OBICTPO UX BHITeCHUIU. CTPYKTYpPHO HE TMOKUE
U1 OYEHb HEXKHbIE KPEMHUEBBIE OpraHU3MbI, KOTOpbIE HE YCIIeBaIv MOACTpa-
UBaThCS K OBICTPBIM M3MEHEHUSIM BHEIIIHEN cpeabl, TIOCTEINIEHHO UCUE3JIN.

JIrobas cucteMa CTpeMUTCS K COCTOSIHUIO MAKCUMAaJIbHOM YCTOMUYMBOCTHU
1 paBHOBecH10. BiusiHre BHelIHel cpeabl Ha IepBbIie OAHOKJIETOYHBIEC Opra-
HU3MbI IPUBOAWIO K YACTUYHOMY UX pa3pylLIeHUIO, MOTEPE YaCTU OpraHnuyde-
CKHMX BEIIECTB, HAXOASIINUXCS BHYTPU KJIIETOUYHBIX 000JIOUYEK 1 K TOBPEXKIEC-
HUIO CaMUX KJIETOYHBIX 0001049eK. TOJIbKO cucTeMa, KOTopasi MOTJjla cama BO-
3BpalllaThCs K YCTOMUYMBOCTH, BOCCTAHABIMBATh CBOIO CTPYKTYPY, MOIJIa CO-
XPAaHUTBCS U MPOAOIKATh BOJIOLIMIO. /1151 3TOro 0bLI0 HEOOXOIMMO BOCHOJ -
HeHue notepb. [1epBOOBITHEIN OKeaH comepKal elle O4eHb MaJio OpraHnuye-
CKMX BEILECTB U ITIEPBbIM OOAHOKJIETOYHBIM OpraHu3MaM ObLIO BECbMa CI0KHO
«BBUIOBUTb» B OKPYKAIOIIEN BOJIE OPraHUYECKME BEIIECTBA, KOTOPBIE HEOOXO-
JUMBI JJ1s1 BOCCTAHOBJIEHMSI UX LIEJIOCTHOCTU. BCITOMHMM, TIpu KaKuX YCJ10-
BUSIX 13 HEOPraHUYECKUX MOJIEKYJI YIJIepoa, KUCI0poaa, a30Ta, BOHOpoaa 1
JPYrUX BO3HUKAIOT OPTaHUYECKME COCAUHEHUS. ..

[Tpoucxonut 310, KOraa HachIEHHYI0 HEOPraHMYeCKUMU MOJIEKYJIaMU U
aToMaMM BOJY IPOHU3BIBAIOT 3JIEKTPUUYECKUE pa3psiabl BO3HUKAOIIME, KakK
pe3yabTaTt Iepernajga CTaTUYeCKOro 3JeKTpUUecTBa MeXAy aTMocdepoit u
MOBEPXHOCTBIO. DJIEKTPUUYECKIE pa3psiabl UCKPUBIISIIOT MUKPOKOCMOC, UYTO U
CO3Aa€ET YCJIOBUS IJIS1 COCAMHEHUST aTOMOB YIJIepojia B LIETTOYKU — OpraHuye-
cKue MoJieKyJibl. TakuM 00pa3om, 4T0ObI BO3HUK CHHTE3 OPraHHYeCKHUX MoJIe-
KYJ1, He00X0AMMO U3MeHeHHEe MEPHOCTH MUKPOKOCMOCA HA HEKOTOPYIO BeJIMYUHY:
Aa = 0,020203236...
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M 4TOOHI 1IEpBBIE OAHOKJIETOYHbIE OPTaHM3MbI MOIJIM BOCCTAHABJIMBATD U
COXPaHSITh CBOIO CTPYKTYPY, HEOOXOIUM CHHTE3 MPOCTEHIMX OPraHuYeCKHX
CcOoeIHEHUi BHYTPH CAMHMX OJIHOKJIETOYHBIX OPraHu3MoB. Bo3HNKHOBEHNE CUH-
Te3a OpraHMYeCKUX MOJIEKYJI U3 HeOpraHU4YeCKMX BO3MOKHO ITPYU U3MEHEHU U
MEPHOCTU MUKPOKOCMOCA Ha BeIMYMHY Ao. Hukakoi npocreiimmii (1 gaxe
CJIOXKHBI!) )KMBOM OpraHNU3M CO31aTh JIEKTPUUECKUI pa3psi MOAOOHbIN aT-
Moc(epHOMY He B COCTOSHUHU. B X0/ 3BOTIOLIMN Y TIPOCTEUILINX OTHOKJIETO-
YHBIX OPraHM3MOB BO3HHUK IIPOMEXYTOYHBIN BapUaHT, JAIOLIUIA HEOOXOOW -
MYIO BeIUYMHY Aa.. BcmtoOMHUMM, 4TO KaXaast MojieKyJia, aTOM BJIMSIET, UCKPH-
BJISIET CBOII MUKPOKOCMOC Ha Ty WX MHYIO BeJIMYUMHY. MaKcuMalbHOE BJIM-
sTHME Ha MUKPOKOCMOC OKa3bIBalOT OpraHM4yeckue MOJIEKYJbl. bojbiue
opranmyeckue moJiekyJibl, Takue, Kak JIHK 1 PHK oka3biBaloT Takoe BIMSI-
HIE HA MUKPOKOCMOC, IIPX KOTOPOM MPOUCXOAUT HE CUHTE3, a pacnaj mpo-
CTBIX OPraHMYECKUX MOJIEKYJI. /111 CUHTE3a OpraHn4YeCcKrX MOJIEKYJI U3 HEOP-
raHUYECKUX HEOOXOIMMO U3MEHEHNE MEPHOCTU MUKPOKOCMOCA HA BEJIMYNHY

0 <A@ <0,020203236...

Taxkoe BIMsTHME HA MUKPOKOCMOC OKa3bIBalOT CpeIHE BeJIMUMHBI OpraHu-
yeckue Mosiekyiabl. Kazamoch Obl, BCE O4e€Hb MPOCTO... B OJHOKIJIETOUYHBIX
opraHm3Max J0JKHBI ObITh MOJIEKYJIBI, IPUMEPHO, Ha MOPSITOK MEHbIIIE MO-
nekya IHK u PHK, n npo6iema yxe pemiena... Ho, He Bc€ Tak ripocto. Kax-
J1ast MOJIEKYJ1a U3MEHSIET MUKPOKOCMOC BOKPYT ce0sI, HO 3TO U3MEHEHMUE MPO-
JOJIXKaeT ObITh HEM3MEHHBIM JIO TeX IOp, IOKA COXpaHsSeTcs LEJIOCTHOCTh
caMo MOJIEKYJIbI. JIJ1s1 TOro 4TOObl BO3HUK CMHTE3 OpraHMYeCcKUX MOJIEKYJI,
JIOJIXKHO BOBHMKHYTb K0JIe0aHHe MEPHOCTH MUKPOKOCMOCA ¢ aMILIUTY/IOM:

0<A@<0,010101618...

KosiebaHust MepHOCTU MUKPOKOCMOCA JOJIKHbBI ObITh, 110 KpaliHeii Mepe,
NepHoOANYECKUMH, YTOObI BOZHUKJIM HOPpMAJIbHBIE YCIIOBUS )11 CUHTE3a Opra-
HUYECKUX MOJIEKYJL. 17151 3TOro JOJKHBI OBITh MOJIEKYJIbI, KOTOPbIE Obl U3ME-
HSUIMCh TPU He3HAYNTEJIbHbIX H3MEHEHUSIX BHEIIHEH cpe/ibl M BbI3bIBAIM BHYTPH
OJTHOKJIETOYHBIX OPraHM3MOB HYXKHbIE KOJ€O0AHHSI MEPHOCTH MHKPOKOCMOCA.
DTU BO3AEUCTBUSI BHELIHEH cpelibl (M3IydeHMsI) He JOJIKHBI B TO XXe caMoe
BpeMsI pa3pyliaTh cCaMU OJHOKJIETOYHbIE OpraHU3Mbl, HO JOJKHBI CBOOOJIHO
rnoraaaTh BHyTpb UX MeMOpaH. OTBeyarole BCEM 3TUM TPEOOBaHUSIM BHE-
IIHUMU (paKTOpaMHU SIBJISIIOTCS CJ1a0ble TeIJIOBbIE U ONITUUYECKUE U3TyYeHUS
CosiHIIa, B TO BpeMs, Kak JIpyrasi 4acTb COJHEYHOW paavaluu ISl opra-
HUYECKUX COCIUHEHUIA 1 OPraHU3MOB (PEHTI€HOBCKOE 1 TaMMa-U3Ty4eHUS )
sIBJIsIETCS paspyluatonieit. 1 BHOBb — criaceHue B BOJE...

Bona okeaHa nmorsomaer PCHTITCHOBCKOC 1 raMMa-K13JIy4CHUA U IIPOILyCKa-
€T TCIIOBOC U OIITUYCCKOC MU3JIYYCHUA COI[HLla, KOTOPbIC TAKXKE CBOOOITHO
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MOTYT IIPOHUKHYTh B OJTHOKJIECTOUHbIE OpraHMU3Mbl. TakuM oOpa3oM, 151 TO-
ro, YTOObl BOZHUK BHYTPUKJIETOUHBIN CMHTE3 OPraHUYECKUX COCIUHEHUIA,
HEOOXOAMMBI CICAYIOLINUE YCITOBUS:

a) HaJI41e BHYTPU OTHOKJIETOYHBIX OPTaHU3MOB OPraHUYECKUX MOJIEKYI,
KOTOpBIE JIETKO U3MEHSIOT CBOIO CTPYKTYPY B HEKOTOPBIX TIpeenax IMpu 13-
MEHEHUHU BHEITHUX (haKTOPOB, YTO MPUBOIUT K KOJIEOAHUIO MEPHOCTU MU-
KpokocMmoca B guara3one: 0 < Ao <0,010101618...

0) HajTMuMe BHEIIHUX (paKTOPOB, KOTOPHIE MOI'YT BbI3bIBATh HY>KHbIE U3Me-
HEHUS CTPYKTYPhI 3TUX MOJIEKYJI, HE pa3pyllasi MOJIEKYJIbl, KaK M CAMU OTHO-
KJIETOUYHbIE OPraHMU3MBI (CJIa0ble TEIIOBbIE U ONTUYeCKUE U3TydeHUsT COoJTH-
1a).

B xone sBosony BO3HMKIIA HYXKHAas UIST 3TOTO MOJIEKYJIa — MOJIeKYJI1a
xnopoduna. MoJiekynbl xsiopoduiia, Iomioas 4acTb ONTUYECKOTO U Te-
TIOBOTO U3JIyYEHMSsI, U3BMEHSIIOT CBOIO CTPYKTYPY, CO3[1aBasi HOBbIE COEIMHE-
HUSI, B CBOIO OYepeb OUEHb HEYCTOMUMBBIE, TPUYEM TTOTJIOIIEHUE TIPOMCXO-
JUT TIOPLMSIMU, TaK Ha3bIBaeMbIMU, GOTOHAMU. DTU COSAUHEHUST pacliaga-
I0TCSl, KaK TOJIbKO IIpeKpaliaeTcs 1eficTBYE TeIJIOBOrO U ONITUYECKOrO U3JTy-
YeHUsI, 1 UMEHHO 3TO BBI3bIBACT HYXXHbIE KOJeOaHUSI MEPHOCTU MUKPO-
KOCMOCa, KOTOPbIE TaK HEOOXOIMMBI JJ1s1 BOBHUKHOBEHUS IIpoliecca CUHTEe3a
BHYTPU OJHOKJIETOYHBIX OopraHu3MoB. Iloriomiass (pOTOHbI COJTHEYHOIrO
U3JIy4EHUS, MOJIEKYJ1a XJ10po(duUIIa BbI3bIBAET KOJIEOAHUS MEPHOCTH MUKPO-
KOCMOCAa. DTO CBI3aHO C TEM, YTO, IIPU MOIIOLIEHUM (POTOHOB aTOMaMU MO-
JIEKYJIBI XJTIoporia, 3JIEKTPOHBI TIEPEXOasiT Ha Apyrue opouTsl. I1pu aTom
Ha BO3HUKIIME 3JI€KTPOHHBIE CBSI3M MOJIEKYJIA XJIOpOPUILIA TIPUCOECTUHSIET
rpymnnbl OH 1 H, 4To npuBoAuT K KOJIEOAHMIO MOJIEKYJISIPHOIO Beca 1, KaK
CJICACTBUE, K KOJIEOAHUIO MEPHOCTU MUKPOKOCMOCA, YTO CO3HAET HEOOXO-
JUMBbIE YCJIOBUS JJ1s1 BOSBHUKHOBEHMSI CUHTE3a OPraHU4YECKUX COSIUHEHMIA.
HaxoruieHHBIM nmoTeHLMal MoJieKysa XJopoduiuia TepseT BO BpeMsl CUH-
Te€3a U BO3BpalllaeTCs B UCXOAHOE 00JIee YCTOMUMBOE COCTOSIHUE, TOTOBAsI K
HOBOMY HOIJI0IEHNI0 POTOHOB. CUHTE3 MPOUCXOAUT C MOTJIOLIECHUEM U3
OKpyXartoleu cpeapl yriiekucioro rasa (CO,) u, Kak HOOOYHBIN MPOIYKT, BbI-
nensercs kucaopon (O,). [Tpoucxonut, Tak Ha3bIBaeMblii, GOTOCHHTE3, 3araj-
Ky Me€XaHu3Ma JeCTBUSI KOTOPOro MbI TOJILKO UTO paccMmoTtpenu. CiaemoBa-
TeJIbHO, MPOCTEMIINE OTHOKIECTOUHbIE OPTAHMU3MBI B XOJ€ 3BOJIOLMOHHOIO
pa3BuTus (61aromapsi MoJjieKyjaaM XJiopoduiiaa) Npruoopeand CIIoCOOHOCTh
TOIJIONIAsI COJTHEYHBIN CBET, CAMH CHHTE3UPOBATh OPraHuYecKHue COeIMHEHHUS,
KOTOPbIe HEOOXOIMMBI JIJISI BOCCTAaHOBJICHUSI UX CTPYKTYPhI U >KU3HU. Kpome
TOTO, CUHTE3UPYS 1M HaKallJIuBas OpraHMYeCcKoe BEILECTBO BHYTpU ceOs,
MPOCTEHIINE OAHOKJIETOYHbIE OPraHU3Mbl O0ECIIEUMBAIN 3TUM HYKHOE
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KOJIMYECTBO OPraHUYECKMX MOJICKYJI U151 Ipoliecca Ay0JUPOBAHUS — JieJI€HHs.
TouHee, 3TO MPOUCXOINIO0, KOrIa B OJHOKJIETOYHOM OpraHu3Me HaKaruiiBa-
Jlach KpUTHYECKasl IJIsI HEro Macca OopraHM4eCcKuxX MoJIeKyJl, KOTOpbIe, U3Me-
HSISI MEPHOCTh MUKPOKOCMOCA BHYTPU KJIETKU, BbI3bIBAJIN €€ HEYCTOMYMBOCTb.
[1pu 3TOM HauMHAaNOCh 00JIeE AKTUBHOE MEPETEKAHNE MAaTePUU C (PU3NYECKO-
ro Ha 3(UPHBII YPOBEHbD, UTO W IMTPOBOLIMPOBAIO HAYAJIO MpoLecca JeJICHUS
— nyOJIMpOBaHMS 3TON KJIETKU. YTo XKe Takoe JAejieHne KJIeTKH, KaK OHO Mpo-
ncxogut?! JlaBailTe monbITaeMCs pa300paThbCs MOHSITH 3TOT MEXaHU3M,
KOTOPBIN SIBJISIETCSI OCHOBOI BCEro >KMBOro. PaccMoTpum npouece aejieHusI
Ha NpUMepe He MPUMUTUBHOM, a CJIOXHOOPraHM30BaHHOU KiieTku. Koraa
KOHIIEHTPALUs OPraHMYeCKUX BelleCTB, BOSHUKIIMX B KJI€TKe, B pe3yJbrare ¢o-
TOCHHTE3a MM NOIJOIEHHBIX KJETKOH M3 BHeIIHeil cpeabl, CTAHOBHUTCS
KPUTHYECKOIi, OHA TepsAEeT CBOI0 YCTOMYMBOCTD M HAYMHAETCS NMPOIIECC JIeIeHHS.
LIeHTprOIM KIETKM PACXOIATCS IO MPOTUBOIIOJIOXKHBIM ITOJII0CAM KJIETKA U
CTAHOBSITCS LIEHTPaMM, BOKPYT KOTOPBIX U MPOUCXOAUT MPOLECC JAeJICHUS
(cMm. Puc.18). benkoBble HUTHU TOATSATUBAIOT K LIEHTPUOJISIM XPOMOCOMBI U3
cTaporo siapa KiaeTtku (cMm. Puc.19), u 3To sgBiasercs HayaioM (popMUpOBaHUS
JIBYX HOBBIX KJIeTOK. BHauaje HOBbIE siipa cojepxKaT IOJIOBUHHBII HAOOp
HEOOXOAMMBbIX XPOMOCOM, IMTOATOMY JBa KaHajla UMM CO31aBaeMbIX MPaKTH-
YeCKM KBUBAJICHTHBI KaHAJy sipa 10 Havyaua aejieHusi. MepHOCTh MUKPO-
KOCMOCA KJICTKM TTOYTU HE M3MEHSIETCS, U COXpaHseTcs OajlaHC ITOTOKOB
MexXy PU3NIECKUM U 3(PUPHBIM YPOBHSIMU KJIETKU. YPOBHU COOOIIAIOIINXCS
cocynoB oguHaKoBHI (cM. Puc.19). Kaxnas xpoMmocoMa B TaKuX siapax U3 Ha-
KOIUICHHBIX B KJIETKE OPTraHMYECKHUX BEILIECTB HAUMHAET BOCCO3/1aBaTh CBOETO
3epKaJIbHOIO ABOMHMKA, UTO SIBJISIETCSI €CTECTBEHHBIM CTPEMJICHHUEM JIIOOOM
CUCTEMBI K COCTOSIHMIO MaKCUMaJbHOI ycTouuBOoCTU. [Ipu 3aBeplieHun
9TOTO Ipoliecca, BHYTPU OJHOM KJIETKM 00pa3yloTcs IBa siapa, Kaxkaoe U3 KO-
TOPBIX UMEET KaHaJl, 10 KOTOPbIM MaTepusl IiepeTeKaeT Ha 3(PUPHBII yPOBEHb.
JIBa sigpa B 10KaJbHOM O0BEME KJIETKM CO3IAI0T TAKOE UCKPUBJIEHUE MUKPO-
KOCMOCAa, P KOTOPOM caMa KJIeTKa CTAaHOBUTCSI HEYCTOMYMBOI, 1 00pa3y-
IOLIME €€ OpraHMYeCKye BellleCTBa CaMy HAUMHAIOT pacIiagaThCsl, U MaTepuH,
X o0pa3ymllye, HAUMHAIOT IepeTeKaTh Ha 3(pUpHbIA ypoBeHb (cM. Puc.20).
ITpu 3TOM KOJIMUECTBO MaTEpUU, IepeTeKalrolei ¢ pru3nIecKoro ypoBHs Ha
3(UPHBII 3HAYUTEJIBHO OOJIbllIE KOJMYECTBA MAaTEPUU MEPETEKAIOIIETo C
3(UpHOro ypoBHs Ha puzmdeckuii (cM. Puc.20 — ypoBHU COOOIIAIOLINXCS
cocynoB). I1o mepe pacnana pusndeckoi KjaeTk1, Ha 3(OMPpHOM YPOBHE CO3/1a-
I0TCS ABA (UPHBIX TejIa KJIETKH I[TOTOMY, UTO KaXkKI0e SIpPO CO3IAET TOXKIe-
CTBEHHO€ MCKPMBJIEHHEe MHUKPOKOCMOCA M Ha 3¢upHOM ypoBHe (cM. Puc.21).
ITpu aToM KoMMuecTBo MaTepuu G, B YaCTHOCTH, MepeTeKaroeit Ha 3pup-
HBIA YPOBEHb, CTAHOBUTCS MU30BITOUHBIM Ha 3TOM ypoBHE (cM. Puc.21 — co-

59



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

60



Ihaea 2. Bo3nukHoeenue ycu3nu Ha 3emne

61



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

62



Ihaea 2. Bo3nukHoeenue ycu3nu Ha 3emne

\
|
1
I
'
|
|
1
I
I
1
I
1
I
!
|
|
|

/




Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

obmaromuecsa cocyabl). Korma 3aBepiuaercs pacran ctapoil (pu3andecKoun
KJIETKH, BMECTO HE€ OCTAIOTCSI COCTABJISIIOLINE €€ OPraHUYECKIUE MOJIEKYJIbI,
T.€. OPTAaHMYECKOE BEILIECTBO — CTPOUTENbHbIA MATEPHAJ U151 CO3AAHUST HOBBIX
KJIETOK. A KaK TOJIbKO ITPeKpaIlacTcss MTHTEHCUBHOE TIEpeTeKaHUEe MaTepuii ¢
(przmueckoro ypoBHs1 Ha 3(pUpPHBIIA, U30LITOK MaTepuu G 13 ABYX C(pOpMUPO-
BaBILMXCS 2(pPUPHBIX TEJT KJIETKHU I10 TeM K€ KaHaJlaM HauMHaeT MepeTeKaTh ¢
3(pUPHOrO YPOBHS HA PUBNYECKUI U CO3TAET MPOEKLIMIO A(PUPHOI KIIETKH Ha
pusznueckoM ypoBHe (cMm. Puc.21a). [Ipu 5TOM B 30HaX MpoeKLMii Ha pU3u-
YEeCKOM YPOBHE CO3JAETCs JOMOJHUTEIbHOE UCKPUBJIEHE MUKPOKOCMOCA,
T.€. CO3IAI0TCS YCJIOBUS 11 CUHTE3a MOJIEKYJI M3 MaCcChl OpraHM4eCKoro Be-
1IECTBA, HAKOIUIEHHOTO B KJIETKE MEpeI IeJICHUEM U BO3HUKILETO MPU pacria-
JIe CTapOM KJIETKM, U PACIIOJIOXKEHUS €ro B MOPSIAKE, 3a0aHHOM 3(PUPHBIMU Te-
JJaMu KJIeTOK (cM. Puc.22). AHaJIoroM 3TOMY HpPOLECCY, K TOMY XK€, OUeHb
OJIM3KUM, SIBJISICTCSI HAMATHUMMBAHME U pacipe/ieieHle M0 CUIOBbIM JJMHUSM Ma-
THUTHOTO NOJI MeTa/Imdeckoi mbi. [1pu 3aBepiieHny cuHTe3a, 00pa3yroTCcs
JIB€ COBEPIIIEHHO HOBbIE KJIETKM IO 00pa3y 1 Mog00UI0 CTapoOii ¢ GaJTaHCHBIM
repeTeKaHueM MaTepuil MexXay pu3n4ecKuM U 3(UPHBIM YPOBHSIMU KJIETKU
(cm. Puc.23).

A Teriepb, BEpHEMCS BHOBb K OIHOKJIETOUHBIM pacTeHUsIM. Bo3HuKIIME
B pe3yJIbTaTe JIeJICHNUS 1B€ HOBBIE KJIETKM HAYMHAIOT IMTOCPEICTBOM (POTOCHH-
Te3a HaKaIlJIMBaTh OPraHMYECKOE BEILIECTBO BHYTPHU C€051, a IPY TOCTUXKEHUN
KPUTUYECKOU MACChl 3TOTO BEIIECTBA, BO3HUKAET HEYCTOMUYMBOCTD TAHHBIX
KJIETOK, 1 OHM CaMU HAaYMHAIOT JEJIUThCS. TaK IMOSIBIISIIOTCSI YEThIPE TOXKIE-
CTBEHHBIE KJIETKU, KOTOPbIE TAKXKE AEJISITCS MPU HAKOIJIEHMU OPTaHUYECKUX
BELLECTB, 3aT€M YK€ BOCEMb, IIECTHAALATD, TPUALIATH ABE, LLIECThAECST YEThI-
pe u T.a. B pe3ynbrare 3TOr0, Havajacsd pocT KOJUYECTBA OJHOKJIETOYHBIX
OpPraHM3MOB B TEOMETPUYECKOMN mporpeccun. OpraHu3Mbl, CHHTE3UPYIOLIUE
MOCPEICTBOM (DOTOCUHTE3a OPraHUYECKOE BEIIECTBO, OYAEM B JAJIbHEUIIIEM
Ha3bIBaTh PaCTUTENbHbIMU OpranusMamMu. CKopoCcTbh pocTa KOJIMYECTBA NMPO-
CTEHIIMX PACTUTEJbHBIX OJHOKJETOYHbIX OPraHM3MOB — (PUTOIJIAHKTOHA,
onpenesiercsa onoaornueckum KIIJI (Koadpduuuenr IonesHoro eiicTBus).
A pyrumu cioBamMu, OH onpeiesisieT, KaKas 4acTh NAAAK0IEro COJHEYHOr0 CBeTa
HA eJIUHHMIY NMOBEPXHOCTH TMONIOIIAETCA M MCIOJb3yeTCs JJIs CHHTE3a
OpraHnYecKux BemecTB. Y puroriaHkroHa ouonorndeckuii KIII cocrasiser
nopsgaka 2-3%. Hdus ¢oTocuHTe3a HEOOXOIMM COJHEUHBIM CBET,
MIPOHUKAIIIWI Ha TJIyOMHY He 00jiee CTa METPOB, TO3TOMY (DUTOILIAHKTOH
aKTUBHO Pa3BMBAETCS OKOJO CaMOI MOBEPXHOCTU OKeaHa, MOCTEIEHHO
co3gaBas CIUIOIIHOM KoBEp. KoanmyecTBo (DUTOIMIAHKTOHA pOCIO, a
MagapIMi Ha €IWHUIY MOBEPXHOCTHM OKeaHa B €IWHUIY BPEMEHU
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COJIHEUYHBIi CBET OCTaBaJICs IO MOIIHOCTU NPaKTUYECKU HEU3MEHHBIM.
JIBU>XXKeHHWEe MOBEPXHOCTHBIX BOJ OKe€aHa MPUBOAMIO K TOMY, YTO 4acThb
(puTomIaHKTOHA MoMaAaja Ha ryOrHY, KyJa COJTHEUHbIM CBET UJIM HE 10CTa-
BaJI COBCEM MJIX €r0 ObLJIO HEAOCTATOYHO IS 00eCcIeYeHUS XKU3HEAEATEeIbHO-
CTU 3TUX OJHOKJIETOYHBIX pacTeHUI. OHM HE MOIJM CaMM JIBUTraThCSI U
3aBMCEJIM OT BOJIM BOJIH. boJjibliasg 4yacTh (pMTOMIAHKTOHA, MMOMNABIIErO B
TaKME YCJIOBHUS TMOJIO, 00pa3ys IIPU CBOEM pacliaie MacCy OpraHu4YeCKUXx
BellecTB. Ho HEKOTOpbIE U3 HUX, KOTOPhIE CMOTJIM MPUCIOCOOUTHCS, CTAIU
HE CMHTE3UPOBaATh, a MOTJIOILIATh YXXE MMEIOIIMECS B OKpYXalllel MX
MOPCKOI BOJE OpraHuyeckue COeIMHEHUsI, BO3HUKIINWE TIPU TUOeIn Apy-
Ir'MX, UM NMOJOOHBIX opraHu3MoB. Korma xe 3TM opraHuM3Mbl MoIagajiv Ha
CBET, OHM BHOBb HAYMHAJIM CAMM CUHTE3UPOBATh OPraHMYECKOE BEILECTBO.
Takue opraHM3Mbl COXPAaHWJINMCH U 10 Halux gHer. Hanbonee n3BeCTHBIM
MPEICTABUTEIEM ATUX OJHOKJIETOYHBIX OPTaHU3MOB C JIBOMHBIMU CBOMCTBAMU
sBJsieTcs DBriieHa 3ejénasa (cM. Puc.24). Yactb nogoOHBIX OpraHU3MOB BCE
pexe U pexe MOIIU moragath Ha cBeT. CBOMCTBAa CUHTE3MPOBATh OpraHnuye-
CKO€ BEIIECTBO CO BpEMEHEM Y HUX aTpOo(pUPOBATIOCh, U OHU CTAIU TOJbKO MO~
TPEOUTENAMH YK€ CO3JaHHOU APYTMMU OJHOKJIECTOUHBIMU PACTUTEILHBIMU
opraHm3mMamMu 0MoMacchl. Tak BOZHUKJIO IBA OCHOBHBIX THIIA XXUBbIX OPraHH-
3MOB — pPaCTHUTEJIbHbIE U JKMBOTHBIE. ..

Kaxap1ii 0oMHOKJIETOUYHBIN OpraHU3M ObLT 3aBUCHM OT CJIy4ailHOCTEN B MO-
BeleHUM OKpyxXaroleit cpensbl. [IprcnocabiuBasich K Hell, OMHOKJIETOYHBIE
OpraHu3Mbl IIPUOOpeEIM B 00phOE 3a BBLKMBAHKE HOBBIEC KAY€CTBA — OTPOCTKM
KJIETOYHOI MeMOpaHbl — YCUKHW, KOTOPbIE MO3BOJISIA UM ABUTAThCS B 3TOM
cpene. B Kakoil-To MOMEHT 3BOJIIOLIMM HECKOJIBKO OTHOKJIETOYHBIX pACTEHUM
CILIEIMCh MeX 1y CO00I CBOMMU YCUKAaMU, B TO BpeMsI KaK CBOOOIHbIE YCUKMU,
CBOMMU MEPUOANYECKUMU CUHXPOHHBIMU COKpAILEHUSIMU, TIPUBOIMIIN B
JIBVDKEHME BeCh KOMOYEK. HarsimHbIM mpeacTaBuTeIeM IMTOJ00HbBIX OpraHu-
3MOB SBJISIETCS BOJABBOKC (cM. Puc.25). B xone nanpHeiero pa3BuTus
MOJOOHBIX KOHTJIOMEPATOB OMHOKJIETOUHBIX PACTEHUIA, OHU HE TOJBKO CTaJIU
CILIETAThCS MEXIAY COOOM, HO M CpacTaThCsl B OAHO LeJ0e. Takoi CpoCIIrics
CBOMMM MeMOpaHaMM KOHIJIOMEpaT OJHOKJIETOYHBIX OpPTaHW3MOB ObLI
ropasno 0o0Jiee YCTOMYMB K Cy4aHOCTSIM BHEILIIHEN Cpeabl U CTal CIEIYIO-
LIMM IIarOM B 3BOJIIOLMUA XKU3HU. KyleTKM, monaBuire BHyTPb 3TOr0 KOHIJIO-
Mepara, ObUTM OKPYKEHBI CO BCEX CTOPOH JAPYTMMU KJIETKAMU, U JIEUCTBUE
BHEIIIHEN cpelibl HA HUX CBOAMJIOCH MPaKTUUYECKU K Hyat0. B To Bpems Kak
KJIETKM TTOBEPXHOCTHOTO CJIOSI MO-TIPEXKHEMY ITOABEPTaINUCh AEACTBUIO
OKpYyXaroleun cpenpbl. TO MPUBEJIO K TOMY, YTO B XOAE SBOJIIOLIMKA Pa3HbIE
KJIETKM KOHIJIOMEpaTa CTaJIi BBIIOJHSTh U pa3Hble pyHKUMU. M, Kak ciie-
CTBME, CTaJIM MpuoOdpeTaTh pa3Hbie GOPMBI M CTPOESHME. DTU pa3andyus PyH-
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KLU CTAHOBWJIMCH BCE pe34e 1 pe3ue, 1 BOZHUKJIA, TaK Ha3biBacMas, augge-
peHuuanus (popMbl ¥ (GYHKIMIA KJIETOK OJHOT0 KOHITIOMEpaTa, KOTopasi, B CBOIO
oyepenb, ONpeAeIsIach MOTPEOHOCTIMM KOHKPETHOTO KOHTJIOMEpaTa —
MHOTOKJIETOYHOI0 OPraHu3Ma.

C sranamMu 3BOJIOLIMOHHOTO Pa3BUTUSI MHOTOKJIETOUHBIX OPraHU3MOB
BbI MOKETE O3HAKOMUTHLCS B 3BOJTIOLMOHHOM Oronoruu. CocpeagoTounM BHU-
MaHMe Ha KaYeCTBEHHBIX OTJIMYUSIX PA3HbIX TUIIOB KJIETOK OJJHOIO MHOTOKJIE-
TOYHOIro opraHusma... K KakuMm e Ka4yeCTBEHHBIM OTJIWYUSIM NPUBOIST
paznuuus pyHKLIMU U CTpoeHUs KIIeToK?! A BOT, K KakuM... [Ipexnae Bcero,
U3MEHSIETCSI UICKPUBJICHHUE TIPOCTPAHCTBA BHYTPU KJIETKU, €€ MUKPOKOCMOCA,
a 3TO MPUBOJIUT K TOMY, UTO LIEJIbII psi 00J1e€ CIOXKHBIX OpTaHUIECKUX MOJIE-
KyJ1 HAUMHAIOT pacIiagaTrbCs B TaKUX KJIETKax. MIcKpuBiIeHME TIPOCTPAHCTBA
JOCTUTAET YK€ M acTPaJbHOTO YPOBHsSI. MaTepuu HaUMHAIOT IIepeTeKaTh Mo
BO3HMKAIOIEMY KaHaJly Ha aCTPaJIbHBIM YPOBEHb, T1I¢ 1 HAUMHAET (POPMUPO-
BaTbhCs1, TAK HA3bIBAEMOE, aCTPaAIbHOE TEJIO KJIETKM, KOTOPOE SIBJISIETCSI TOUHOM
Konuei acpupHoro Teaa Kiaetku (cMm. Puc.26). ActpanbHoe TeJIo HauMHaeT
(opMUpOBaATBCS U3 TOM XK€ MaTepuu, 4TO U 3(PUPHOE TEIO KIETKU — U3
Matepuu G. Bo3HMKaeT HHZKHeacTpaJIibHOE TeJI0 KJIeTKH. /lajbHelillee n3me-
HeHUe QYHKIUN U CTPOCHUSI KJIETOK IPUBOAAT K TOMY, YTO HUKHEACTPATBHOE
T€JIO KJIETKM UCKPUBJISIET MUKPOIIPOCTPAHCTBO aCTPAJILHOTO TJIaHA HAa HEKO-
TOPYIO BEJIMUMHY AQ' 1 KOTJa 3Ta BeJIMYMHA CTAHOBUTCS OJIM3KOI:

Aa'y, =-2x0,020203236...

Bo3HukaeT Takoe BTOpMyHOE UICKPUBJIECHHUE TPOCTPAHCTBA, TPU KOTOPOM
1cye3aeT BTOPOIi KaUeCTBEHHbI Mogdapbep MexKay U3NIECKOUN U acTpasib-
HoIi cdepamu Tu1aHeThl. M 110 OTKPBIBILIEMYCSI TPOXOY Yepe3 3TOT Oapbep 110
KaHaJly KJIETKA HAUMHAIOT NepeTeKaroT yke ase (popmbl Matepun — G u F, u3
KOTOPBIX (pOpMUPYETCS MOJHOE acTpajbHOe Teao KiaeTKu (cMm. Puc.27). I1pu
3TOM U3MEHSIETCS CKOPOCTb HUPKYJISIIUUA MaTePUil MEXTy STUMU YPOBHSIMU,
a Tak>Ke KOJIMYECTBO €€, KOTOPOE LUPKYJIUPYET MEXIY HUMU. DTO CO3IAET Y
KJIETKM HOBBIE Ka4eCTBa, CBOMCTBA 1 BO3BMOXXHOCTH Ha IPYyTOM Ka4eCTBEHHOM
ypoBHe. Crienylouiee uaMeHeHUe PU3NIECKOU CTPYKTYpPhl KIIETKU, IIPU
KOTOPOM BCSI CUCTEMa TeJl KJIeTKU — (pu3ndeckoe, 3pupHOE U acTpajibHOE —
M3MEHSIOT MEPHOCTh MUKPOKOCMOCA Ha BEJIMYMHY A0,;', TPY KOTOPOI BO3MO-
>KHO BTOPUYHOE BBIPOXKAESHUE ITPOCTPAHCTBA MUKPOKOCMOCA 1151 TPEX (POPM
MaTEpU.

Ao’ = -3x0,020203236...

ITpu 3TOM Micue3aeT TpeTHii KaueCTBEHHbII Oapbep — MexXay (PU3nUecKoi
1 TIepBOM MEHTaJIbHOU cepamu T1aHeThl. [1o KJ1eTouHOMY KaHaly MaTepuu
HayMHAIOT MepeTeKaTh Ha MePBbIii MEHTAJILHBIN IIaH U U3 TPEX (POpM MaTe-
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puii: G, F, E nocienoBarenbHO OpMUPYETCS MEPBOE MEHTAJIbHOE TeJIO KJIETKHI
(cMm. Puc.28). Bo3MOXHOCTb CMHTE3a aCTPAJIbHOTO U MEPBOT0 MEHTAJILHOTO
TeJl CBsI3aHA C UBMEHEHUEM MEPHOCTU MMKPOKOCMOCA KJIETKM M BbI3BAHO
CTPYKTYPHBIMU €€ U3MEHEHUSIMU, TO3TOMY B XOA€ 3BOTIOLMU AU DEPEHLIN-
alysl KJIETOK MHOTOKJIETOYHBIX OPTaHU3MOB IIPOSIBIISIETCSI HE TOJIBKO B CTPY-
KTYPHBIX U (DYHKLIMOHAJIbHBIX OTINYUSIX (PU3MUECKUX Ted KJIETOK HO U B
CUHTE3€ pa3HbIMU TUITAMM KJIETOK, KaK aCTPaJIbHOTO, TaK 1 MEPBOr0 MEHTAJIb-
Horo TeJi. CiaeayeT Takke OTMETUTh, YTO MUHUMAaIbHOE UCKPUBJIEHUE TTPO-
CTpaHCTBa pu3nUecKas KJIeTKa CO30a€T Ha 3PHUPHOM YPOBHE, MAKCUMAJIbHOE
— Ha MNEPBOM MEHTAJIbHOM YPOBHE (B Cllydyae HAJIMUMS Y KJIIETKU TPEX TEJ —
3(PUPHOTro, aCTPaJIbHOTO U EPBOTO MEHTAJILHOIO):
Aa'; <Aa'y < Ads

YTo 1 00BSICHSIET pa3HYIO CKOPOCTb LIUPKYISILIUNA MaTePUl MEXKIY YPOBHSI-
MMU; 3TO, B CBOIO OUepe/ib, ONpeaesisieT KaYeCTBEHHOE OTJINYME KJIETOK, NMe-
IOLIMX pa3HOE KOJIUYECTBO HAapaOOTAHHBIX TEJI, UTO MPOSIBISIETCS B PA3TUIMSIX
X CBOMCTB U PYHKIMIA. Y CIIOXXHOOPraHW30BaHHBIX MHOTOKJIETOUHbBIX OpTa-
HMU3MOB BO3HUMKJIO HECKOJILKO TUITOB KJIETOK:

a) KOCTHbBIC U XPAIIEBbIC KJICTKH, UMCIOIIME TOJIBKO SCI)I/IDHI)IC TEJ1A.

0) KJIeTKH COeAMHUTEIbHOW M JKMPOBOI TKaHeill, nMmeloliue 3¢gupHoe U
HIDKHeacTpaJibHoe (13 OgHOM (hOpMbI MaTEpUM) TeJIa.

B) MblllIeYHbl€ KJIETKH Pa3HbIX BUIOB, MMEIOLIE 3(DMPHOE 1 MOJTHOE ACTPAJIb-
Hoe (13 ABYX (bopM MaTepuii) Tea.

r) KJIeTKHM KPOBHM, MMEloIue 3(UpPHOE, MOJHOE ACTPAJbHOE U MepBoe
MeHTAaJIbHOE (M3 OTHOM (DOPMbI MaTEpUM) TeJa.

1) KJIETKH HEPBHBIX Y3JI0B, CHMIIATUYECKOM U MapacuMIAaTHIYECKOil CHCTEM,
nMerolre 3¢gpupHoe, MoJHOe acTpaiabHoe (13 ABYX (pOpM MaTepuii) U nepBoe
MEHTaJIbHOE (13 IBYX (DOPM MaTepUii) Tea.

€) HepBHbIE KJIETKH I'0JIOBHOTO ¥ CIMHHOI0 MO3ra, uMeroliue 3¢pupHoe, moJ-
HOe acTpaJibHOe U MOJIHOE NIePBOe MeHTaIbHOoe (13 TPEX (OPM MaTepuii) Tea.

OcoOBbIii T KJIETOK COCTABJISIIOT MOJIOBbIE KJIETKH, Y KOTOPbIX M0JOBHHHbIIH
Ha0Op XpOMOCOM B siipe U TOJIbKO 3¢upHbIE Teaa.

Paznmuuug ckopocTtei nupKyIsiuuu (GopM MaTepuii Ha pa3HbIX YPOBHSIX
KJIETOK IPUBOAUT K PA3JIMYMIO CKOPOCTEH 3BOJIOLIMOHHOIO Pa3BUTHUS Pa3HbIX
TeJ1 KiaeTokK. [ToHnMaHue 3Toro Heooxoaumo ajist pasragku TariHbl CTAPE-
HUNA KIIETOK. 3nopoBasi, MoJjiofgast KJieTKa TapMOHMYHa Ha BCEX CBOMX
ypoBHsIX. IpyrumMu cjioBaMu, CKOPOCTH 3BOIIOLIMOHHOTIO pa3BUTUS PU3nUe-
CKOTro, 3(pMpHOI0, aCTPaJbHOIO M MEHTAJIbHOTO TEJT KJIETKM — TOXJIECTBEHHBI

apyr apyry (cm. Puc.28).
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dDopMbl MaTEpUM CBOOOTHO LIMPKYIMPYIOT MEXAY YPOBHIMU KJIETKU, U
OHa MOXET ¢ MaKCHMMaJbHOW aKTUBHOCTbIO BBIIIOJHSITH CBOU (PYHKIIMMU.
dusznyeckast KJeTka MOCTOSIHHO HAaXOAMUTCS IO JeUCTBUEM OKpPYKalOIIE
cpenbl. B mpoliiecce e€ XKu3HenesITeJbHOCTU YaCcTh 00pa3yIOLIMXCS SIIOB He
BBIBOJIMTCS 3a €€ MpeJiesibl, U BCE 3TO BMECTE MPUBOAUT K TOMY, UYTO (pU3M-
yeckasl KJIeTKa CTAaHOBUTCSI BCE 0osiee M 0ojiee MHEPLIMOHHOM, €€ CTPYKTypa
yacTU4YHO paspyuiaercs. [Ipu aToM yMeHbIIaeTcs UICKPUBJIEHUE MEPHOCTU
MHUKPOKOCMOCA KJIETKM U MOCTEIEHHO BTOPUYHOE BBIPOXIAECHUE MEXIY
(pn3rYeCcKMM 1 NepBbIM MEHTAJILHBIM IIJTaHAMU KJIETKM HAUYMHAET UCUe3aTh.
YMeHbllIeHre UCKPUBIEHUSI MEPHOCTU MUKPOKOCMOCA KJIETKM Ha BEJTUUUHY:
A3 =+ 0,020203236... TpUBOIUT K TOMY, YTO KaHAJI MEXIYy DU3NICCKUM U
MEPBLIM MEHTAJIbHBIM TJIAHOM KJIETKU CyxKaeTcsl, MpeKpallaeTcs mnepe-
TeKaHWEe MaTepuil Ha 3TOT YpOBEeHb KIeTKU (cM. Puc.29). danbHeiiiiee Bo-
30E€MCTBUE BHEIIIHEN CPEIbl HA KJIETKY M NEMCTBUE TOKCUYHBIX ITPOAYKTOB
COOCTBEHHOM XU3HENEITEIbHOCTU KJIETKU MPUBOMUT K ITOCTEIIEHHOMY
YMEHBILIEHUIO UICKPUBJIEHUS MEPHOCTU MUKPOKOCMOCA KJIETKM M KOrja 3Ta
BeJIMYMHA cTaHOBUTCSA: Ad'", = +2x0,020203236... mpekpaliaercs reperexa-
HY€ MaTepuii Ha acTpaJbHbIN IJIaH KJIETKU, 1 OHA BHOBb TE€PSIET YACTh CBOUX
cBocTB U KauecTB. [Ipu 3ToM (pr3nyeckast KiaeTka TepsieT YaCTb BHYTPUKJIE-
TouHOM Boabl (cM. Puc.30). Korna xxe BivsiHue BHEIIHE U BHYTPEHHEN cpe-
JIbl KJIETKU TTPUBOIIT K IMPEeKpalleHUIO HUPKY/ISILMA BelIEeCTB Ha (PU3NYECKOM
YPOBHE KJIETKM, IPEeKpallaeTCs U LUPKYJISILIUS MaTepuil MexX 1y pU3NIeCKUM
1 3(pupHBIM YpoBHAIMU KIeTKM. Hactymaer ¢dusndyeckasi cMepTh KJIETKH (CM.
Puc.31). Ilocie ocTaHOBKM IMPOLIECCOB XU3HEAEATEAbHOCTH (PU3NUECKON
KJIeTKM HactynaeT ¢dasza pacnaga. Ilo mepe pacnaga pusmdeckoil KiaeTKH
CJIOKHBIE OpraHUYeCKHE MOJIEKYJIbI, 00pa3ylollye sIAPO KISTKU, paciagaloTcs
Ha 0oJjiee TIPOCThie. DTO MPUBOIUT K TOMY, UTO UCKPUBJIEHE MEPHOCTU MU -
KPOKOCMOCA KJIETKM CTAHOBUTCS €I1IE MEHbIIIE ¥ KOTJA 3Ta BEJIMYMHA CTAHO-
BUTCs paBHO: Aa'"; =+ 3x0,020203236... BoccTaHAaBIMBAETCS U3HAYATIbHAS
MEPHOCTh MPOCTPAHCTBA, COOTBETCTBYIOLIAsI (PU3NUECKU IJIOTHOM cpepe (Ha
Puc.32, Puc.33 u Puc.34 nokasaHbl pa3Hble 3Tallbl pacraga ¢Gu3nueckKoin
KJIeTKM). DPUpHOE, acTpaJibHOE U MEpBOE MEHTaJbHOE TeJla KJIETKM, MOoCe
pacnaga GU3NYECKON KIIETKM, MPOJODKAIOT HEKOTOPOE BPEMS COXPaHSITh
CBOIO 1I€JIOCTHOCTbD U 10 OOILIMM KauyeCcTBaM MeXKIy HUMU CYLLECTBYET B3aUMO-
JNEMCTBUE U LUPKYIAILUS o01Ieid 111 HuXx (popmel Matepuu G. ToabKo akTH-
BHOCTb BCEX ITHUX IMPOLECCOB B THICSUM pa3 MeHblIe. M ecayu HeT BHEIIHUX
(bakTOpOB, AEUCTBYIOIINX HA 3TU YPOBHU, CHCTEMA, COCTOAIAA U3 3(PUPHOrO,
ACTPAJILHOIO ¥ NIEPBOr0 MEHTAJIBHOIO TeJI KJIETKH MOXKET CYIeCTBOBATH JOBOJILHO
JI0JITO.
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[haea 2. Bo3nuknosernue xcuznu Ha 3emae

XoueTcs TOAbKO OO0paTUTh BHMMAaHKWE Ha TO, YTO Mbl pacCMaTpUBaIu
KJIETKY CJI02KHOOPTraHM30BAHHOI0 MHOT'OKJIETOYHOTO OPraHu3Ma 1 II03TOMY BCE
3TO HEOOXOAMMO paccMaTprBaTh B MacCIITa0axX BCETO OpraHu3Ma... A Ternepb,
paccMOTPHUM, KaK yCJIOBUSI BHEIITHEU M BHYTPEHHEN CpeIbl BIUSIOT Ha KJIETKY,
Ha e€ (pyHKIMU U CBOKMCTBA. M1 COOTBETCTBEHHO OOOOIIMB TO, YTO IPOUCXOIUT
C KaXKI0M KJIETKOM CJIOXKHOOPraHM30BaHHOTO MHOTOKJIETOUHOIO OpraHu3Ma,
MOJIyYHM MpeJCcTAB/IEHHE 0 MPOLEeCCax B MACIITA0aX BCEro 3TOro OpraHnusma. Y
BCE€X MHOTOKJIETOYHBIX OPTaHU3MOB BCE€ IIPOLIECCHl B KJIETKAX IIPOUCXOAST
CUHXPOHHO 1 B3auMOCB3aHO. Co3MaeTcs enrMHas o01ias cucreMa B3auMo-
JEeMCTBUS MEXIYy BCEMU KJIETKaMM MHOTOKJIETOYHOIO OpraHM3Ma 1 Ha BcexX
YPOBHSIX: (GU3NUECKOM, 3(PUPHOM, aCTPAJIbHOM U IEPBOM MEHTaJIbHOM. 1 He-
BO3MOXHO pacCMaTpMBAaTh KJIETKY OTIEJIbHO OT BCEr0 OpraHM3Ma B LICJIOM.
Ecnu, B cuty Tex WM MHBIX IPUYMH, KJIETKa WX IpyIiIia KJIeTOK MHOTOKJIe-
TOYHOI'O OpPTaHKW3Ma BbIIIAAAET U3 CUCTEMBI OOILIETr0 B3aMMOICUCTBUS BCETO
OpraHm3Ma, BO3HMKAIOT HapylIeHUs QPYHKIUWN opraHm3ma B LejioM. Bo3Hu-
KIlIMe HapylleHus1 PyHKLUMI (3a001eBaHus) TIPUBOIST K 00jiee ObICTPOMY
pa3pyLICHUIO U TUOEIU OpraHn3Ma. DTU MIPOLIECCH Mbl PACCMOTPUM MO3XKE.
MHOTrOKJIETOYHBbIMA OpPraHM3M CO3IAE€T €AMHYIO CJIaXE€HHO paboTaroulyo
CUCTEMY HE TOJIBKO Ha (DPM3UYECKOM YPOBHE. D(PUPHBIE TEIa KJIIETOK MHOTO-
KJIETOYHOT'O OpTaHM3Ma CO3[al0T Ha 3(pUPHOM YPOBHE CBOIO €IMHYIO COAJIaH-
CUPOBAHHYIO CUCTEMY — HA30BEM €€ I(DMPHBIM TEJIOM OPraHu3Ma. ACTpajabHbIC
TeJla KJIETOK CO3[al0T Ha aCTPAJIbHOM YPOBHE CBOIO CICTEMY — aCTPAJbHOE Te-
JIo opranu3Ma. [lepBbie MEHTaIbHBIE TEJIa KJIIETOK CO3AI0T HA IIEPBOM MEH-
TaJIbLHOM YPOBHE CBOIO CCTEMY — M€PBO€ MEHTAJIbHOE TeJI0 opranu3ma. 1, B
CBOIO 0Yepeb, (pu3udeckoe, 3(hupHoE, acTpaJIbHOE M EPBOE MEHTAJIbHOE TeJIa
OPraHM3Ma CO3Jal0T OJIHY CHCTEMY, KOTOPas U SBJISAETCSA JKMBbIM OPraHM3MOM,
XkuBoi marepueii, KNU3HDBIO...

Ku3Hb mpekpalliaeTcsi, Korjaa pa3pyliaercs 3Ta CucTeMa U XX1U3Hb MOSIBIISI -
€TCsl, Korja oHa Bo3HUKaeT. Oco0oe MeCTO B 3TOM 3KMBOM CUCTEME 3aHMMAaIOT
HEPBHbIE KJIETKU, TOUHee, HepBHbIN LIeHTp — MOJ3I'. B cuny Toro, 4to HepB-
HbIe KJIETKM 3aHMMAIOT JOMUHUPYIOIIEE 10 CBOEMY YPOBHIO Pa3BUTUSI IT0JIO-
>)KeHHEe B MHOTOKJIETOYHOM OpraHM3Me, OHU BIUSIIOT U YIIPABJISIOT (DYHKIIM-
SIMU BCEX OCTAJIbHBIX TUITOB KJIETOK MHOTOKJIETOYHOI0 opraHusma. Oodecmne-
YMBAIOT CJAXEHHYIO cOajlaHCMPOBAHHYIO PabOTy BCeX KIETOK (hU3UUYECKOro
TejJa OpraHM3Ma, YTO SIBJISIETCS HEOOXOAMMBIM YCJIOBUEM XXW3HU 3TOTrO
opraHu3Ma, rapMOHUU MexXay PU3n4ecKuM U 3(PUPHBIM, acTpaibHbIM U
MEPBbIM MEHTaJbHBIM TejdaMu. CiaeayeT OTMETUTh, UTO MEHTaJbHbIC Teja
MMEIOT HEMPOHBI TOJIBKO Y HECKOJIBKHMX CJI0KHOOPIraHM30BaHHBIX MHOTOKJIE-
TOYHBIX OPTaHU3MOB, HO Yy JII00OT0 XKMBOI'O OpraH13Ma HeipOHbI BOJIIOLIM -
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OHHO JOMMWHUPYIOT 10 OTHOLLIEHUIO K IPYTMM THUIIAM KJIE€TOK 3TUX OpraHu-
3MOB. Kaxablii HEipOH B YACTHOCTU M MO3T B 1LI€JIOM, JTFOOOT0 MHOT'OKJIETO-
YHOTO OpraHuM3Ma reHepupyeT IoJisl (Ha30BEM UX NMCHU-NOJSIMH), KOTOPHIE
VIIPABJISIIOT BCeMU (PyHKIMUSIMU opraHu3Ma. Kpome 3TOro HeEMpoOHbI, MO3T
00€CIIeYnBaIOT CBOEM pabOTON M HECKOJIBKO IPYIMX (DYHKIIMIA, 0€3 KOTOPBIX
caMa XM3Hb KaXJI0T0 >KMBOTO OpraHm3Ma Obljia Obl BeCbMa Mpo0JIeMaTUIHOM.
OpHa u3 3TuxX PYHKLUMIA — coXpaHEeHUE LIEJTIOCTHOCTU ¥ TapMOHUM (PYyHKIIUIA
3(pUpPHOro, acCTPaJbLHOIO 1 IMEPBOr0 MEHTAJIBLHOTO TeJI OpTaHU3Ma OT BO3/1eTi-
CTBUIA BHELITHEU Cpelibl U OT BIIMSIHUS IPYTUX XXKUBBIX OPraHU3MOB.

Kak knerka nmeer MeMOpaHy, 3alIMILIAIONIYIO €€ OT BO3ICHCTBUS BHE-
LIIHEH cpeabl, TaK M BOKPYT KaxKI0ro XKMBOTO OpraHM3Ma CO3Ja€TCs 3allATHAs
000J104YKa, MpeACTaBIISIONIAsl COO0M CIyCTOK MOJIsI, TEHEPUPYEMOTO HelipOHa-
MU, MO3IOM 3TOTO OpraHr3Ma. 3aliMTHas1 000J10UKa 3alIUIIAECT KaK (pru3nde-
CKOE€ TEJIO OpraHM3Ma, TaK U JIPYyTUE €T0 Teaa: 3(pUPHOE, aCTPAITLHOE U IIEPBOE
MEHTaJIbHOE OT BO3JEMCTBUS BHEIIHEN CPEeIbl U BIMSHUS APYTUX KUBbBIX
OpPraHuU3MOB.

Hpyrumu (pyHKUIMSIMU HEHPOHOB MO3ra SIBJISIETCS epepadoTKa, aHAIU3 1
peakiys Ha IPOLECChl, MPOUCXOASIINE BO BHEILIHENM Cpeae OpraHu3Ma. JTo
CTAaHOBUTCSI BO3MOXHBIM IMTOTOMY, YTO IIPOLIECChl HA BEPXHEACTPAJTbHOM U
IIEPBOM MEHTAJIbHOM YPOBHSIX HEPOHOB IIPOUCXOISAT CO CKOPOCThIO Ha HE-
CKOJIBKO TTOPSAKOB OOJibLIEeH, YeM Ha (pr3ndeckoM ypoBHe. Ha 6osee BbicO-
KUX CTYIIEHSIX Y CJIOXKHOOPraHM30BaHHBIX OpraHnu3MoB Bo3HUKaeT PA3YM...

[Icu-mionsg opraHM3MOB — KaKOBa UX POJib B 3BOJIIOLUU XU3HU, SBOJIIO-
v BUIoB?.. Kakum 06pa3zoM 00eCrieuynBaeTCss TapMOHMS COOTHOILLIEHUS KO-
JIMYECTBA BUJOB XMUBbIX OPraHU3MOB U UX YMCIIEHHOCTh BHYTPU KOJOTNYe-
ckoii cuctembl? /1a ¥ K TOMY Xe, 4TO Xe U3 ce0s MPeACTaBISIET SKOJIOTUYECKas
cucTeMa, Kakue OHa UMeEeT BHYTPEHHME MEXaHU3MBbI caMOperyasiuun?!.
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I'taBa 3. IICH-110JIA B IIPHUPOJE
M B 3BOJIIOIITUH pPa3yMa

ZKuBbie GOpMBI OT MPOCTEMIINX IO BBICIIIMX UMEIOT HEPBHBIE CUCTEMBI,
OCHOBOM KOTOPBIX SBJISIETCS HEPBHAS KJIETKa — HeidpoH. HepBHBIE cCCTEMBI
OTJIMYAIOTCS KOJIMYECTBOM HEMPOHOB, CTENEHBIO B3aUMOCCTBUSI HEPOHOB
MEXIYy COOOM M CJIIOXKHOCTBIO CTPYKTYPBI, KOTOPYIO CO31al0T HEMPOHBI B Ka-
XI0M opraHusme. Uem 0OoJiee CJI0OKHYI0O HEPBHYIO CUCTEMY MMEET JaHHBIN
OpraHM3M, TeM 0oJiee CI0XKHAS Y HEro CHCTEMA NMOBeAeHHsI, YCJIOBHbIX U 0e3y-
cJoBHBIX pediekcoB. Ha onpenen€HHOM ypOBHE pa3BUTUSI HEPBHBIX CUCTEM
>KMBBIX OPTAHMU3MOB Y HUX TTOSIBJISIETCS HOBOE KaUY€CTBO — OCO3HAHHE CBOEr0
CYIIECTBOBAHUS B PUPO/IE, OCMbICJIEHHE XKIU3HHU, €€ 3aKOHOB. Bo3HMKaloT 3a4ar-
ki Pasyma, nosgBiasieTcsi HOBoe Ka4yeCTBO KHBOW NMPUPOAbI — OCO3HAHHAS
JeSTeJIbHOCTDb 2KUBOTro opranu3ma B Heil. [Ipumep — YEJIOBEK.

TakuM 06pa3oM, CBOMCTBA U KaUY€CTBA HEPBHOM CUCTEMBI OTIPEICISIIOTCS
KOJIMYE€CTBOM HEHPOHOB, €€ COCTABJISIIOIINX, CTPYKTYPO HEPBHOI CHCTEMBI H
YPOBHEM €€ pa3BuTus. /11 MpOSIBIEHUS CIOXHBIX ITOBEICHYECKUX PEAKIIUMIA
>KMBOE CYILIECTBO JOJKHO UMETh 00JIbllI0e KOJIHYECTBO B3aUMOAEHCTBYIONIMX
MeK1y c000ii HelipOHOB, a MPU MEHbIIKX KOJIMYECTBAX HEPOHOB, Y OPraHM3MOB
MPOSIBJISIETCA NMPOCTASA MOBeAeHYECKast peakuys. JIOTMIHO MPEANOI0XKUTh, YTO
CYIIECTBYET MUHUMAJILHOE YHCJIO B3aMMOJIEICTBYIOLIIMX MEXITY COOOM HEMPO-
HOB, IIPY KOTOPOM Y XKMBOT'O OpPraHM3Ma IPOSBIISETCS CTOXKHASA CUCTEMA T10-
BEICHUS U B3AUMOJECMCTBUS €T0 C OKPYKAIOLEel cpenoii. AHAJTOTUYHO, CyILEe-
CTBYeT MMHUMAJIbHOE YHCJI0 B3aMMOAECTBYIONIMX MeKIy CO00ii HeiHPOHOB, NMPH
KOTOPOM NOSABJISAECTCA Pa3yMHAA eATEIbHOCTb WM HEKOTOPbIE 3JIEMEHThI pa-
3yMHOCTH. PaccMoTpuM, KaKMUMKU BO3HUKIIKWMMU B XOJI€ SBOJIOLIMHU XU3HU
cnocobaMy MOXET 00pa30BaThbCs CUCTEMA, MMEIOIasi KPpUTHIECKOe YUCJIO0
HEPOHOB, NMPU KOTOPOM MOKET BOSHUKHYTb PA3yMHOCTb, Pa3yM.

a) MPU COETMHEHUHU B OJHO 11eJI0O€ HEPBHBIX CUCTEM MHOI'MX OPTaHU3MOB,
— yeM 0oJ1ee mpocTast HepBHasI CUCTEMA OJHOI 0CO0M, TeM 0O0JIbllIee KOJIUJe-
CTBO TaKMNX OPTaHU3MOB JIOJKHO O0OBEAMHUTHCS B OAHY CUCTEMY (KOJIOHUIO)
JIJTSE TOTO YTOOBI MPOSIBMJIMCH U3JIOKEHHBIE BBIIIIE CBOMCTBA;

0) HaJIM4yMe y OJHOI 0COOM KaKOro-HuOyab BUaa KPUTUYECKOTO KOJIUYE-
CTBa HENPOHOB, CO3/IAIOLIMX €70 HEPBHYIO CUCTEMY, IIPU KOTOPOM BO3HUKAET
1 pa3BUBAETCS Pa3yM.

Bot HCKOTOPDLIC ITPUMCPBI, ITIOATBCPKAAIOIINEC OTU ITOJIOKCHU . buonorn
ITPOBCJIN CCPUIO SKCIICPUMCHTOB C TCPMUTAMMU. Ha OI'pPaHUYCHHYIO N30JINPO-
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BaHHYIO TEPPUTOPHUIO BBIMYCKAJIMCh TEPMUTHI, U TIOCTETIEHHO YBEINYMBAIACH
X 9niciIieHHOCTh. [1py 3TOM Ha0JI101a710Ch UX TTIOBeAeHME. 1o oTnpeneieHHOro
MOMEHTA, IOKa UX YMCJICHHOCTb HE JOCTUTAIa KPUTUYECKOM, IEUCTBUS TEP-
MUTOB OBIJIM XaOTUUYECKMMMU, OeccMbICIeHHbIMU. [locie mpeBbillieHNsT HEKO
KPUTUYECKOMN YMCICHHOCTH, MTOBEACHUE TEPMUTOB PE3KO MEHSIJIOCh — WX
JNEWCTBUS NpUOOpeTad CIAaXEHHOCTb, OCMBICIEHHOCTh. YacTb TEpMUTOB
MIPUCTYITIIA K CTPOUTEILCTBY TEPMUTHUKA, TIPUYEM, ODHOBPEMEHHO CO BCEX
cTopoH. CTpOUTEIbCTBO BEJIOCH TaK, YTO BHYTPEHHME XOIbl TEPMUTHUKA CO-
CTBIKOBBIBJIMCH C TOUHOCTBIO J0 T0JIM MULIUMeETpa. pyrast 4acTb TEpPMUTOB
MOJHOCHUJIA MaTepUaJibl, HEOOXOAMMBIE IJISI 3TOr0 CTpOoUTEIbCTBA. Craeayro-
11as1 YacTh oOecrieyrBaia nuieii KojoHuto. [TossBunnch Takxke e1ie u TepMu-
ThI-COJIIAThI, BOCIIMTATEN, pacrpeaeanTesm 1 T.4. Co3nanach HaJlaXXeHHas,
OpraHM30BaHHAas XXWU3Hb, XapaKTepHas A5 mocejieHruit TepMuToB. [1omooHoe
MOBEACHUE MOXKHO HAOJII0AATh Y MyPaBbEB 1 ITYEN, ITPOKUBAIOIIMX, KaK U TEP-
MUTBI, coobOIIecCTBAaMU. THTEpECHO, UTO BHE CBOMX COOOIIECTB 3TU HACEKO-
MbI€ HE XKMBYT. B CBOMX XXUJIMILIAX OHU NOAAEPXKMUBAIOT ONpeIeAEHHbIN OITH-
MaJIbHbI MUKPOKINMAT, MUKPOd10opy. CoOOIIECTBO CaMO PETYJIMPYET CBOIO
YUCJIEHHOCTb, paCIpeacisieT KOJIMIECTBO OCOOEM, BBIMOJHSIOIIMX Ty WU
WHYIO IESITeJIbHOCTh, B 3aBUCUMOCTH OT HeoOxonuMocTu. Hanmpumep, eciiv B
MYEIUHOM CEMbE MHOI'O TPYTHEM, TO 4aCTh UX (M30BITOK) OOpEeKaeTCsI Ha T1-
oenb. [Tuénbl — oXpaHHUMKM BOYCKAIOT TOJIbKO «CBOMX» U T.J. B 4éM cyTb 3TOrO
(penomena nipupoani?! [lonbiTaeMcs 1aTh OObICHEHME. ..

HepBHasg cucteMa ogHOM 0COOM 3TUX HACEKOMBIX HE MOXET BBIIIOJHSTh
CJIOXXHBIX MOBEJEHYECKNX peaKlMii, KOTOpble HAOJIOJAIOTCSI B KOJOHUMU.
Ecau Ob1 3TN geiicTBUS ObLIM 3aJI0XKEHBI T€HETUYECKU, OHU MOTJIN OBl
MPOSIBUTHCS U BHE KOJJOHMU. He roBopst yke 0 ToM, YTO BO3HUK ObI BOIIPOC
— KTO 9TH BO3MOKHOCTH B reHbl 32710KHA?..

JI71s1 BOBHUKHOBEHMSI CJIOXKHBIX MOBEACHUYECKMX peaKlnii He0OXOIMMO
OIrPOMHOE YMCJIO B3aMMOACUCTBYIOILUX B €AMHOM cCUCTEME HEMPOHOB. UTo Xe
npoucxoaut?.. Ilpupoaa Halwia o4eHb OPUTMHAJBbHBIA CIOCOO pelIeHUs
aTOoU npobaeMsbl. Kaxnast oTaenbHass oco0b (TEpMUT, MypaBeit, Imuesia v T.I0.)
MMEIOT CBOIO HEPBHYIO CUCTEMY — NCH-CHUCTEMY — KOTOpasl CO3IaET BOKPYT
0CO0U 3alIUTHYIO 000JIOUKY, COXPAHSIIONIYIO €€ MHAWBUIYATbHOCTb MTPU TPU -
MUTHUBHOCTU €€ MmoBeAeHUYecKux peakuuii (cMm. Puc.35 u Puc.36). Ilpu
MOBbIIIEHNH KOHIEHTPAIMM TEPMHUTOB HA eJUHHUIIE IJIONIAIH, reHepupyeMble
BCEMM TEPMUTAMH NICU-TI0JI HAYMHAKOT Pa3pyliaTh MHIAUBHIYAJIbHbIE 3aIIIUTHBIE
000J10u9ku (cM. Puc.37). M, xorna KoHuLeHTpalysI YMCACHHOCTH CTAHOBUTCS
KPUTUYECKOI JIJIs1 3TOTO BH/1a, MPOMCXOIUT pacnaj MHANBUIYAIbHbIX 3aIUTHBIX
000J109€K, ¥ BOHMKAET O/IHA 001Aas /I BCeX 3alMTHAS 000/10YKa KOJJOHUH (CM.
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Puc.38). Kaxgast ocodb npu 3TOM NpUOOpPETaeT OTKPHITYIO TICU-CUCTEMY U
CTAHOBHUTCS YACTHUIIEH eJMHOI HEPBHOM CHCTEMbI BCEro 00IIeCTBA.

JIJ1s1 KaXkKIoro BUaa CylIeCTBYET CBOSI ONITUMAaJIbHAS YMCIIEHHOCTb BXOJISI-
ILIMX B ceMbIO (Co00111eCcTBO) 0co0eli. MOXHO OTMETUTh, KaK HMXKHIOIO I'pa-
HUILY YMCJIEHHOCTU COOOILIECTBA, ITPU KOTOPO BOZHUKAET 00ImAas NICH-CUCTe-
Ma (CJIe10BaTeEIbHO, CTAHOBUTCS BO3MOXHBIM BECh KOMIUIEKC CIOXHBIX ITOBE-
JNEHYECKUX PEAKIIMIA), TaK U BEPXHIOIO TPAHUILY KOHILIEHTPALIMU, OTPAHUY -
BaIOIIYIO YMCJIEHHOCTb 3TOT0 coobiectBa. Kazanock Obl, 4eM OObIIIE Y-
CJIEHHOCTb OCO0O€¥i CO31aI0IIMX KOJOHMUIO, TEM 00JIEE CJTOKHBIE M COBEPIIIECH-
HbIE MTOBEJCHYECKME PEAKIIMM B TAKOM KOJOHMU. Kakue XXe MpuIrHbI IIpHr-
BOJISIT K TOMY, YTO COOOIIIECTBO, CO3AAI0IIEE EANHYIO IICU-CUCTEMY, UMEET I10-
TOJIOK YMCJIEHHOCTU U, COOTBETCTBEHHO, PA3BUTUS?

a) /lanbHOCTD AeliCTBHSA €IMHOTO NCH-TI0JIS COOOIECTBA, UTO OIpeIesIsIeT pa-
3Mepbl TEPPUTOPUN, KOHTPOJIUPYEMOM KaXKIbIM KOHKPETHBIM COOOIIIECTBOM
(ceMbEii), — TaK Ha3bIBAEMOE, JKU3HEHHOE MPOCTPAHCTBO;

0) MJIOTHOCTb €AWHOr0 MCU-TOJSA COO0IECTBA, IpEICTaBISIONIee COOO0M
CIIMSTHUE TICU-TIOJIEN BCeX 0cobel, ero oopasyromux. CyliecTByeT, TaK Ha3bl-
BacMasl, KpMTHYECKAas IJIOTHOCTD NCU-10Jig coodmecTBa. [1pu Oonblieii mio-
THOCTH OHO HAYMHAET MOAABJISIONIE U pa3pyllaolle 1eiCTBOBaTh HA OpraHu-
3MbI 0CO0O€, CO31aI0IINX 3TO COOOIIECTBO;

B) HENOJIHAS COHACTPOEHHOCTH NICH-CHUCTEM 0CO0€H IPyr Ha Ipyra, 4To Ipu
Ype3MEPHOM YUCIIEHHOCTA MOXET MPUBECTU K PaCcCOrIaCOBAHUIO NEMCTBU
BCETr0 COOOIECTBA U CAEIaTh €TI0 HEXKH3HECTOCOOHDIM.

OnruManbHass YUCJICHHOCTh MTOJOOHBIX KOJTOHUMU PETYJIUPYETCS CAMUM
COOOIIECTBOM, CJIeI0BaTEIbHO, MHANBUAYabHAas ICH-CUCTeMA (HEPBHAS CH-
CTeMa) TEPMUTA, MypPaBbsi, MUEbI SABISAETCS TOJbKO SYEHKOH OrpOMHONM NMCH-
cucTembl coodmecTBa. M 1o aHajorum ¢ MHOTOKJIETOYHBIM OPraHU3MOM,
MPaBUJILHO OBLJIO ObI CYMTATh OPraHM3MOM BCE COOOIIECTBO (Ipyroe Ha3BaHUe
— HAJIOPTAHM3M), Tak KaK TOJIbKO COOOIIECTBO XXM3HECITOCOOHO U MOXET
MMPUCIOCA0JIMBATHCS K U3MEHEHUSIM OKPYKAIOLLEH Cpelbl: OTAeabHAas 0COOb
COOOIIECTBA CAMOCTOSITEJILHO IEMCTBOBATh HE MOXET, KAK HE MOXKET CYIIEe-
CTBOBATh OT/I€JIbHAasl KJIeTKa MHOTOKJIETOYHOro opraHmu3Ma. O01as ncu-cu-
cTeMa COOOILECTBA B COCTOSIHUMM PEIIaTh JOBOJBHO CJIOXKHBIC 3adadyu, BO-
3HUKAIOLIMeE IpU 00pbOe 3a BBLKMBAHUE, YTO M MO3BOJIUJIO BUIAM, CO30al0-
LM TaKWE TICU-CUCTEMbI, BBDKUATb U COXPAaHUTBLCS HA MPOTSKEHUM MTOYTU
TPEX MUJIMAPAOB JIET.

Ho, B TOXXe BpeMs, TaKue TICU-CUCTEMBI He IOCTUTJIV TOTO YPOBHS pa3BU-
THSI, IPU KOTOPOM BO3HUKAET CO3HAHME, BBIJCIICHNE ceOsI N3 OKpyXKalolei
cpelbl. DTO HE CAYUYMIOCH MO CASAYIOLIMM IIPUYNHAM:

90



Inaea 3. Ilcu-noas 6 npupode u 6 360a04uUU pasyma

91



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

1. Kaxgast oco6b CBOOOIHO MepeMellaeTcs B peaeiax 3aHUMaeMoi co-
00IIIECTBOM TEPPUTOPHM, COOTBETCTBEHHO CHJIA B3aMMO/IeiiCTBUS MEKIY NCH-
MoJieM, U3JIy4aeMbIM 0COObIO M COBOKYITHBIM IICH-TI0JIEM COOOIECTBA OCTOSTHHO
HU3MEHSETCA.

2. YacTh HEpBHBIX KJIETOK KaxJI0H 0COOM MpOJ0JIKAaeT 00ecIieunBaTh
HOPMaJILHOE COCTOSIHME U PETYJIUPYET MPOLIECChI, TPOUCXOISIINE B OPTaHU -
3Me camMoit ocoou. M ToabKO pe3epBHbIE HEMPOHBI-OCOOM BKJIIOUAIOTCS B
eIMHYIO TICM-CUCTEMY COOOIIIECTBA, YTO B CBOIO OUYepe/ib, COKPAIIAET CPOK KM -
3HH IAaHHOM 0CO0M.

3. BzauMopeiicTBue MexKay ICU-CUCTEMOI 0COOM M COBOKYITHBIM TICU-TIO-
JIeM COO0IIeCTBAa MPOUCXOIUT Yepe3 MPOCTPAHCTBO, UYTO HE MO3BOJISIET MO/ -
JIep>K1BaTh ONTUMaJbHOE B3aMMOIEIICTBME BHYTPU COOOIECTBA B CUJIY T10-
CTOSSTHHO MEHSIOIINXCS YCIOBUI BHEIITHETO M BHYTPEHHETO IPOCTPAaHCTBA, B
KOTOPOM JIeHICTBYeT €AMHOE TICH-T0JI€ COOOIIECTBA.

4. JIB>XeH1e 0COOM — Xa0THYHO, YTO JIeIacT HEBO3MOXKHBIM CIIEHAJIN3A-
IMI0 ICH-CHCTEMBI KaXK10if 0COOM B MHTEPECAX IBOTIONIMOHHOTO PA3BUTHS BCETO
Ccoo0I1IecTBA.

5. HeBO3MOXXHOCTh HAKOIUIEHUSI M COXPAaHEHMSI 3HAYMUTEIbHOTO OMbITA B
MOJIHOI Mepe, OT MOKOJICHUSI K MOKOJICHUIO, U3-3a HeNPOJOJLKUTEIbHOMU
>KM3HU KaXKJI0M OTIEIbHOM 0CO0U (M IO TIePEYMCIEHHBIM BhILLIE TPUYMHAM).

6. OTcyTCcTBHME TaKO# CTPYKTYphl HEIPOHOB, KOTOpasl TO3BOJISIET TIpe-
00pa30BBIBaThH OAHM (POPMBI MATEPUU B IPYTMe U CUHTE3MPOBATH TICU-TTOJIS
C HY>KHBIMU CBOMCTBAMU.

7. HeBO3MOXXHOCTb 3BOTIOLIMOHHOTO Pa3BUTHUSI HEMPOHOB 3THUX 0COOEH 10
YPOBHS, TP KOTOPOM BO3HMKAIOT KAY€CTBa, HEOOXOAUMBIE IJIs1 3aPOKICHUS
pa3yma.

BoT, mo kakuM npuyrHaM He NPOU30IJIO0 SBOJIIOLIMOHHOE Pa3BUTHE ITUX
COOOILIECTB, 1 HE BO3HMKJIA LIMBUIN3aLUsI MypPaBbEB, MUET UM TEPMUTOB Ha
Halllel TJIaHeTe, XOTs, Ha APYruX IJIaHeTaX, IIe CKJIaAbIBalOTCs apyrue (61a-
TONPUSITHBIC) YCJIOBUS, TAKOE BIIOJIHE BO3MOXKHO. [Iprpoma coobuiecTs Tep-
MHUTOB, MyPaBbEB UJIU MMUYEJ ITPEKPACHO COIIACYETCS C TEreJIeBCKOM Teopuei
a0CoJIIOTHOI Uaen, HO Ha TJ1aHeTe 3eMJISI HET IPYTUX, TOCTOSTHHO AEHCTBYIO-
mux ncu-cucreM. Het nmoctosiHHo aelictByromux?!. Ho, MoxXeT OBITh €CTb
BPEMEHHO ACUCTBYIOIIME OOIIME IICU-CUCTEMBI — Ha0pranu3mel? U eciiv oHu
BO3HUKAIOT, TO NOYEMY M KOIJla, HA KAKOM YPOBHE 3BOJIIOLMOHHOIO PA3BUTHSI HA-
XOJATCS BUbI, Y KOTOPbIX 3TO SBJI€HHE MOXKET BOBHUKHYTb?!.

Y GoJsibIIMHCTBA BHUAOB KMBBIX OPTaHNU3MOB IICHU-CUCTCMbI (HepBHble cu-
CTCMBI) ABJIIAIOTCA «3aKPbITBIMU», B OoJibllIeH MJIM MEHBIIIEH CTeIIEHU. DTO
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CBSI3aHO C T€M, UTO IPU pa3BUTUM BUIA YePE3 PA3BUTUE KAXKIOM OCOOU 3TOTO
BUJ1a, HEOOXOIMMO MCKJIIOYUTD MOJHOCTBIO (1111, IO KpaitHell Mepe, CBECTU K
MUHUMYMY ) BO3MOKHOCTb IICH-1I0JIEBOT0 BO3/IeiiCTBUS OHOI 0CO0M HA APYTYIO,
KaK OJJHOTO M TOTO X€ BUA, TaK U pa3HbIX. B pe3ybraTe Takoro BO3ACUCTBYS,
MOXET MPOM30MTH HApYIIeHHEe 0aJIaHCa U CHU3UTHCSA JKM3HECIIOCOOHOCTD, OM-
0JIOTHYECKAs AKTUBHOCTb BI/IA, YTO MOXKET MPUBECTH K €r0 BBIMUPAHHUIO, KAK 9TO
1 MMPOU30IILIIO ¢ 04€Hb MHOTMMHM BHIAMH B X0/I€ SBOIIOIMH XKU3HHM Ha 3eme. DBO-
JIIOLIMOHHOE pa3BUTUE BUIOB MPOSIBIISIETCS B TMHOKOM pearnpoBaHUU (IIPUCIIO-
cOOJIeHMM) Ha M3MEHEHMsI BHEUIHEN Cpeabl CYILECTBOBAHUS MOCPEICTBOM
MIPUCITIOCOOJIEHUS K 3TOM Cpelie, KOTOPOE 3aKPEIUISIETCS B TEHAX 1 TIEPENaETCs
HOBBIM IIOKOJIEHUSM B KAY€CTBE OTIIPABHOM TOUKU JJIS1 JAJIbHEMUILIETO PA3BU-
THSI BUAA. DBOTIOLMOHHbBIE U3MEHEHUS IIPUBOISIT K TApPMOHUYHOMY M3MEHEHHIO
BHYTPEHHEro Mupa oco0eii Kaxkaoro Buaa. [Ipy 3Tom n3MeHsIeTcsl CTPYKTypa,
(byHKLIMM KJIETOK OPraHM3MOB, B TOM YMCJIE 1 HEHPOHOB, YTO U CO3HAET
YCJIOBMSI 151 DBOJIIOLIMOHHOTO Pa3BUTUS (KOHEYHO K€, B CJIydae IO3UTUBHbBIX
MyTalUuil U uaMeHeHui). M kaxxabiii BUJ, COXpaHUBILLMICS B X0/I€ DBOJIIOLIUU,
BbIPa0OTAaJI 3allMTHbIC MEXaHU3MBbI, 3aIIIUTHBIE NICH-TI0JIeBbIe 000J0YKH, CO3/1a-
IOI1E€ MAKCUMAJIbHO OJIarOIpUSATHBIC YCIOBUS IJIS1 SBOJTIOLMOHHOTO pa3BH-
TUS KaXXI0M 0co0M TaHHOro BUAA. B Kakux xXe cliydassx MOTYT IPOSBIISThCS
SIBJIEHUSI HAIOPraHu3Ma y TaKux BUAOB, KOIMa UHANBUAYAJIbHbBIE 3allIMTHbIE
000JIOUKM pacnagaroTcs, U BOSHUKAET eAWHas NCH-CUCTEMA HAJOpranu3ma?

1) ITpu yrpose rubeau NOmyassuuMy BUJA B pe3yJbTaTe CTUXUUHBIX TTPU-
POIHBIX SIBJICHUH (3acyxa, 3eMJIeTpsICEHME, HABOJHEHUE U T.A.).

2) [1pu HapylIeHWY 3KOJJOTMYECKOTr0 paBHOBECUSI MEXIY BUIOM U CPEIOM.

3) [1pu HEOOXOAMMOCTH MepeMeLeHMS MONYJISIUUMKA BUAA HA 3HAYUTEIb-
HbIE PACCTOSTHUSI.

PaccmoTrpuM nmpuMepsl, MOATBEPXKAAIOIIME 3TU HPEAIIONI0XKEHUS. Y KPO-
JIMKOB, TIPY BO3BHUKHOBEHUU AUCITPOIIOPLIMU MEXKIY YMCIEHHOCTbIO ITOMYJISI-
LIMM ¥ OKpYyxKalolleil cpenoil HaOaoaaIuch MHTepeCcHbIe siBeHus. Kaxnas
MOMYJISILMS UMeeT TEPPUTOPUIO, HA KOTOPOM OHA XKMBET — CBOM apeall o0u-
TaHUs nIoanbsio S. Ha atoii Tepputopuun 06e€3 HapylIeHUsT 3KOJOTM4eCKOro
paBHOBECHUSI Cpelbl OOMTAHUS MOXKET MPOXUTDH OMpPeAeIEHHOE KOJUYECTBO
ocobeii maHHoro Buaa (n). I naHHast (onTuMaibHas ) YMCIEHHOCTD MOMYJIsI-
LIY TIOCTOSTHHO TIOIJIEPXKUBAETCS BHYTPEHHUMM M€XaHM3MaMM CaMOM MOMy-
Jauuu. YTo xe 3To 3a MexaHu3Mbl? Kakue IBMXKYIIWE CUJIBI YIEPXKUBAIOT
OIPEACAEHHBIN YPOBEHb YNCIICHHOCTH TTonyisiuuun?!.. Konebanus poxxmaeMo-
CTU U BO3JEMCTBME BHEIITHUX (PAKTOPOB MPUBOASAT K KOJIEOAHUIO YHCIEHHOCTH
nonyiasguuu. I[lpy HeOmaronpusSTHBIX BHEUIHUX (PAKTOpaX YMCJIEHHOCTb
NOMYJISIIUMA YMEHbIIAETCS U CTAHOBUTCSA MeHbIe onTuMaabHoi (N-). [Tpu aToM
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B ITOITYJISILIMM MOBBILIAETCSI POXKIAEMOCTh U Yepe3 HEKOTOPOE BPEeMsI UMCJICH-
HOCTb IOITYJISILMK BHOBb BO3BpallaeTcs K onTuMaibHoM (cMm. Puc.39). Korna
K€ YMCJIEHHOCTb CTAHOBHUTCSA 00JIbllIe onTuMAIbHOM (N+), BOSHUKAIOT MPOLIieC-
Cbl BHYTPU ITOIYJISILMU, TPUBOISIIKE K HOBBIIEHUI) CMEPTHOCTH M CHIKEHUIO
POKIAEMOCTH 1 Yepe3 HEKOTOPOE BPEMSI YMCJIEHHOCTh BHOBb BO3BpAIIACTCS
K onntuMaibHOM (cM. Puc.40). UTo Xe 3T0 32 TAMHCTBEHHBIA MEXaHU3M Jeii-
CTBYET BHYTPHU Kaxaou momynsauuu?! Ml KTo nin 9410 3amycKaeT ero B JIeHi-
crBue?!..

Kponrku nutarTcs TpaBoit, HOTpeOISIOT, TaK Ha3bIBAEMYIO, PACTUTEIb-
HYI0 OMoMaccy, KoTopasi pacTéT Ha 3aHMMaeMOl MOMyJIsiuuei TUIOIaau.
KoJmgecTBo 3T0i 0MOMACCHI ONpe/ie isieTCsl MOrOHbIMH YCJIOBHSAMHU, COTHEYHOM
AKTHUBHOCTBIO, HAJIMYMEM BObI. JIpyrumMu cJioBaMu, JaHHAS IJIOMIA b IOBEPXHO-
CTH IUIAHETbI MOKET MMPOU3BECTH TOJILKO JIMIIb ONpeeIEHHOE KOJIMIECTBO PACTH-
TEeJbHOH OMOMACCHI B eIMHHMILY BpeMeHH. Kaxknblii KpoluK, Toeaast Tpasy,
YMEHbIIAeT KOJIMYECTBO Mpour3pacTarolieii omomaccsl. /111 HopMaabHOM X1-
3HU KPOJMK OOJDKEH ChECTb OMPEAECIEHHOE KOJIMYECTBO PACTUTEIbHOM OMO-
Maccbl m(n). Bcg nonyasiuuys B 1eJioM, MOTpedisgeT m(n)Xn KOJIUYECTBO
rnpouspacrarolineii omomaccol. KoHeuHO, €CliM YUCIEHHOCTD ITOMYJISIIIAN
OYeHb OOJIbIIAsI, TOTIA MOXET ObITh YHMUTOXEHA BCS ITpOM3pacTarolias Ha
ATOM IUIOWIAAM pacTuTenabHast ouomacca. IloBepxHocTh 3eMiIM Ha JaHHOM
TePPUTOPUU IPEBPATUTCS B ITYCTHIHIO, UTO B CKOPOM BPEMEHU MPUBEIET U K
rubesin caMuxX KpOJIMKOB, ChEBIIMX pacTUTENbHYIO Ouomaccy. [nsg toro,
YTOOBI SKOJIOTMYECKAs CUCTEMA MOIJIa CYILIECTBOBATH 10OJITOE BPEMSI, HEOOXO-
JMMO BBITIOJTHEHME CJIEAYIOIIETO YCIOBUS: pacTUTe/IbHAsA OMoMacca, BOCIPO-
HU3BOIMMAS B €IMHUILy BPeMEHH HA JAHHOMW ILTOMIANM, IOJKHA ObITh 0OJIbIIE
WM PABHOM KOJUYECTBY PACTHTEIbHOI 0MOMACChI, OTPEO.IsIeMOii JKHUBOTHBIMHU
OpPraHu3MaMM, B YACTHOCTH — KPOJIUKAMM, XKUBYIIMMHU HA 3TOM IJIOIIAIM.

MOXHO IIPEATION0XNTh, YTO TP YUCIEHHOCTHU N- 4aCcTh BOCTIPOU3BOIM -
MOM pacTUTEIbHOM OMOMACCHI OCTAE€TCSI M30BITOYHOM MPU KPYyrooOOpoOTe.
DT0 61aroNpUSITHOE YCIOBUE CTUMYJIUPYET HOBBIILIEHUE POXIAEMOCTH Yepe3
U3MEHEHMeE 11eJ10T0 psija GU3NOJIOTMYECKUX ITapaMeTpOB, 1 3TOT PaKT corja-
CyeTCsl C JOTUKOM U 31paBbIM cMbIcioM. Ho, TOT pakT, 4yTo npu riepeHace eH-
HOCTH apeajia BKJIIOYaeTCs] MEXaHU3M CHMKEHUS pOXIAaeMOCTH U MOBBIIIA-
€TCSI CMEPTHOCTD (B TO BpeMsl, KaK pacTUTEIbHasi OMoMacca MOXET, B TCYEHUE
HEKOTOPOI'0 BpEMEHMU (0 HECKOJIBKHUX JIET), 00ECIIEYNTh XXU3Hb MOMYJISILIUU
C YUCJIIEHHOCTHIO N+ 1 BBICOKMM YPOBHEM POXIAEMOCTH), C JIOTUKOI Ha
MEPBBIN B3MJISII HE cortacyeTcsl. TpyaHO MpeanooXnUTh, YTO KPOJIUK 3aayMa-
€TCs1 O TOM, UTO Ha CJICAYIOIINIA TO1 eMy Heuero OyaeT eCTb M U3-3a 3TOI0 CHU-
3UT CBOM pallMOH WJIM MOAYMAaeT O PeryJupoBaHUM YMCIEHHOCTHU CBOEH Cce-
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MbH... UTO Xe, B TakoM ciydae, npoucxoaut?! UYro u Kakum oOpasom
VIIPABJISIET U PETYIUPYET YMCICHHOCTb MONYJISILMA KPOJIMKOB 1 IPYTUX BUAOB
>KMBBIX OpPraHU3MOB Ha AaHHOM mowaau? [lornpoOdyeM mpoaHaaIu3upoBaTh
9TO SBJICHUE U JOOUTHCSI MOHUMAHUS OYEPEIHOM 3aragKyu NPUPOIHL. ..

Kaxnast ocoob n3imyyaet BOKpYr ceos ncu-mode. [lcu-mons, n3imyyaembie
0COOSIMU MOMYJISILIMU, B3aUMOACUCTBYIOT APYT C APYTOM 1 BIIUSIIOT Ha IPOLIEC-
Chl, IPOUCXOSIIME B OpraHu3Me Kaxxaoi ocoou. [Ipeamosioxum, 4To cyuie-
CTBYET ONTUMAJIbHASI HAIPSKEHHOCTD (INIOTHOCTh) COBOKYITHOTO TICU-TTOJISI
MOITYJISILUHA, TIPU KOTOPOM CYILIECTBOBAHUE KAXKI0U 0COOM ONTUMAJIBHOE U CO-
XPaHSETCS 9KOJIOTMYECKOE PABHOBECHE.

W= |K(N;S) ods dN (1)

ns

Ine:

W — COBOKYNHOE MCU-T10J1e TTOITYISILIAN.

S — 1IoIaab apeaga O0OMTaHUS MONYJISILIVN.
o — IICU-TI0JIe, U3JIydYaeMOe OTHOU 0COObIO.

k(N,S) — Kk03pPuULMEeHT B3aUMOIEMCTBUSI MEXIY MCU-TOJSIMUA 0CO0ei
BHYTPH ITOITYJISILIVMN.

[Tonynsays, ¢ YMCIEeHHOCTBIO OO0JIbIIIEe ONTUMAJIbLHOM, CO31AaET COBOKY-
IMTHOE MCH-T10JIe OOJIbIIEN TNIOTHOCTU, 2 MEHBIIIAsI YMCJASHHOCTD IMTOMYJISILIUU
JIAET MEHBIIYIO IIJIOTHOCTh COBOKYITHOTO MCH-110JIs1. B 0MHOM ciiydyae BO3HU-
KaeT M30bITOYHAs IJIOTHOCTh COBOKYITHOTO IICU-TIOJIS, @ B APYTOM — HEJ0CTa-
TOYHAasl.

AW(H) = ]+ IS K(N:S) odsdN - 1\]} £ K(N:S) mdsdN  (2)

AW = | k(N:S) odsdN - | [k(N:S) odsdN (3
NS N-S

M30bITOYHAS TNIOTHOCTD NcK-noJis AW(+) neiicTByeT yrueTarole Ha (-
3MOJIOTUYECKUE MPOLIECChl OpraHn3Ma OCOOM: BO3HMKAIOT TOPMOHAJIbHbIE
HapyllIeHUs, OJTOKMPYETCS aKTUBHOCTh padOThI Tunodusa, TUMyca, 4To
MIPUBOJIUT K CHIDKEHUIO POXIAEMOCTH Y MPOJOJLKUATEIbHOCTH XX1U3HU. Hemo-
cratouHast AW(-) INIOTHOCTb IICU-TOJISI CTUMYJIMPYIOLLE AEUCTBYET Ha MPO-
LIECCHI, ITPOTEKAIOIIME B OpraHM3Me 0CO0M, YTO MPUBOIUT K IMTOBBIILLIEHUIO PO-
KIA€MOCTHU U T.11. IMEHHO COBOKYNHAS IJIOTHOCTD NICH-110J11 nomyJisinuua W, Ko-
TOpPOE CO3JAETCA BCEMH OCOOSAMM MOMYJISIUU U SABISAETCS TEM YIPABIAIOIMIMM
MEeXaHM3MOM, KOTOpbIii o0ecneynBaeT 0aJaHC MeKIy YHUCJIEHHOCTbIO BHIA U
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3KO0JIOTHYECKOH cucTemMoii. O4eHb BaXXHOE 3HAYECHUE UMEET KOA(PPULIUEHT
B3aMMOJEUCTBUS, XapaKTEPU3YIOIIWI CTENEHb B3aUMOAECUCTBUS MEXKIY TICH-
nossMu BHYTpHY nonyyisiuuu K(N;S). DToT Koo OUILIMEHT 3aBUCUT OT KOJIM-
4yecTBa 0CO0€ii MOMyJISIMA M OT TEPPUTOPUH apeasa, 3aHUMAEMOI NONMYJIALUeN.
3HadyeHMe 3TOro napaMeTpa Ajs OOJIbIIMHCTBA BUIOB JIEXUT B IIpeeIax:

0<k(N;S)<1
XOT$1 CYIIECTBYET BO3MOXKHOCTb OTPULIATEIbHBIX 3HAYEHUI 3TOr0 IMapa-
METpa, a TakKe cJiydau, KOTrJa OH MOXKET ObITh OOJIbIIE €IUHUILIBI.

PaccMmoTpuM nipupoaHble SIBJ€HMSI, KOTOPbIE BAUSIOT Ha KO3(MMULIMEHT
B3aMMOJICICTBUSI, B pe3yJIbTaTe Yero 3Ha4eHUsI 3TOTrO ITapaMeTpa U3MEHSIIOTCS
1 CTAHOBSITCSI paBHBIMU WJIM 0O0JIblle eAUHUILIBI. BO BpeMsl CUJIbHBIX 3aCyX,
KOTJa LIEJIOMY PSIay MOMYJISILWI pa3HBIX BUIOB KMBOTHBIX T'PO3UT T'MOEIIb,
MOXKHO HA0JII0AaTh MHTEPECHBIE SIBJICHUS: BCE OCOOM MOITYJISILIMM COOMPAIOTCS
BMECTE, — UX YUCJIIEHHOCTh IMMOPOI JOCTUTAET MHOTUX MAJUIMOHOB, & UHOTAA
1 MUJIJTMApAOB (capaHya, TEPMUTHI U T.1.), U 3TU CKOIUIEHUSI HAUMHAIOT BECTU
ce0sl OYEHb MHTEPECHO...

Bo3bMéEM B KauecTBe MpruMepa sSIBJICHUE HaJopraHu3Ma Y KpbIC U MbILIEHA.
CocTosiHME HaJopraHUu3Ma y HUX BO3HMKAeT NpU KO3(P(DULIMEHTE B3aUMO-
neiictBust, paBHoM eauHule [K(N,S)=1]. UnauBumyaabHoOE 11oJjiIe 0COOU Mpu
9TOM HCUY€e3aeT, HO popMuUpyeTcs oOllee NMcru-noe nonyasuuu. OrpoMHbIe
MOJTYMIIA KPBIC M MBILIEH MepeMelIarTCs, IIpeoaoieBast BCe Mperpaibl, Tyaa,
rae HeT 3acyxu() v Tae MomyJIsiliys MOXKET COXpPaHUThCS. B 9TOM sIBJIeHUM UH-
TEPECHO CJIeAYIOlIee:

a) BcTpeyasl Ha MyTU ABMXKEHMUS Tperpaibl (pydyby, peKM, OBparu u T.11.),
TBICSTYM, & TIOPOM Y COTHU ThICSIY 0COOEI 3aOTHSIOT CBOMMM T€JIaMU 3TH ITpe-
rpajabl U TMOHYT, YTOOBI OCTaJIbHbIE MUJIJIMOHBI UX COOPATHEB IO TAKOMY MO-
CTYy M3 TeJI IIPOJ0JIKAIN ABMXKEeHME BIiepen. MHTEpeCcHO TO, YTO, B COCTOSIHUU
HaJopraHu3Ma y onpeaeJ€HHOM 0COOM COBEPIIEHHO OTCYTCTBYET MHCTUHKT
camocoxpaHeHus. Kaxxaast ocoOb CTAaHOBUTCS KaK Obl KJIETKOM OIPOMHOTIO Op-
raHu3Ma, I KOTOPOTO MOTePS ThICSIY, a IIOPOM M COTEH ThICSIY TaKUX «KJIE-
TOK» HE3aMETHA U CITYXKUT JIJISI COXPAHEHMS BCETO HaJOpraHru3Ma, IMOIyJISILUA
B LICJIOM.

0) nepemellieHe HaJopraHu3Ma, MONyJ/IsILiU MTPOUCXOAUT Ha JECSTKH, a
MHOTIJA U COTHU KWJIOMETPOB Ha TEPPUTOPUM, KOTOPbIE HE OXBAaUYE€HBI 3aCYXOM,
WIW APYTUMU CTUXUUHBIMU O€ACTBUSIMU. [IBUKEHUE 3TON MaCChl XXUBBIX
OpPraHM3MOB ITPOUCXOAUT B HY>KHOM HaIIpPaBJIEHUM, XOTSI B OTAEIbHOCTHU B35I-
Tasi 0COOb HE yaalsiach 10 3TOr0 MOMEHTA 3a MPeAeJibl CBOErO XU3HEHHOIO
MPOCTPaHCTBA.
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OTKyaa ckoruieHue ocoOeli 3HaeT, KyJaa Hy>KHO JBUTaThCsI, KAK OPUEHTU -
pOBAThCsl Ha MECTHOCTHU, TJIe paHbllIe HU OIHA M3 3TUX ocodeil He ObLia?
ITonbiTaeMcsl OOBSICHUTH 3TO siBAeHUE. Pe3koe MmoBhIllIEHUE TeMIlepaTyphl
BO3JlyXa, OTCYTCTBHE BJIary, yMEHbILIEHME KOJUYECTBA MUIIU B TECUYEHUE He-
CKOJIBKMX JHEH 4yepe3 pelenTopbl BO3ACUCTBYET Ha KOPY FOJIOBHOIO MO3ra
0coOM UM BIMSIET Ha pa3Hble ero (yHKIUM, B TOM YMCJIe U Ha CO3JaBacMoe
3allIMTHOE MCU-TIOJNIE (), KOTOPOE 00ecIieunBaeT COXpaHeHUe €€ MHAUBUIY -
aJbHOCTU. HebnaronpusiTHbIe MPUPOIHBIC YCIOBUSI TPUBOIST K BOSHUKHO-
BEHMIO OMACHOCTU T'MOeM, KaK 3TO 0COOM, TaK M BCEUl TOMYJISILIMU 3TOTO
apeajia. Mo3r oHOI 0COOU HE B COCTOSIHUM CITIPABUTHCS C 3TOM CIIOXKHOM CU-
TyalMeil B CUITy €ro OrpaHMYeHHbBIX BO3MOXKHOCTEeH. [To3ToMYy, Mpu BO3HUKHO-
BEHUM HEraTMBHBIX MPUPOJHBIX SIBJEHUI, O KOTOPbIX TOBOPUJIOCH BHILIIE,
MPOUCXOIUT U3MEHEHHE COCTOSIHUS KOPbI F'OJIOBHOTO MO3ra — TOPMOXKEHHE 30-
Hbl KOPbI, CO3Jal0IIell U KOHTPOJIUPYIOIEi 3aluTHOe NCU-MoJjie ocodou. [1pu
5TOM 3alIUTHOE MCHU-TI0JIE 0COOM Mcue3aeT, KoadDPUIMeHT B3auMOIeiCTBUS
CTAaHOBUTCSI paBHBIM €IMHUIIC M HEPBHAasl CUCTeMa OCOOM BKJIIOYaeTcsl Ha
MpaBax 2jJeMeHTa B GPYyHKIMOHUPOBAHUE KOJIOCCATbHONM HEPBHOM CUCTEMBI
HagopraHu3ma. Y OOJIbIIMHCTBA BUIOB SIBJICHME HaJOpraHu3Ma IposIBIIsSIeTCsI
JIMIIb B 3KCTpeMaJIbHBIX ycaoBuUsX. [Ipy BocCTaHOBJIEHUM HOPMaJbHBIX
YCJIOBUI COCTOSIHME HEPBHBIX CUCTEM OCOOEH monyJIsIHMK BO3BpalllaeTcsl K
OOBIYHOMY, U SIBJICHUE COCTOSIHMSI HaJopraHu3mMa npekpaiinaercs (Ko3apdu-
LIMEHT B3aMMOACUCTBUSI CTAHOBUTHCSI MEHBIIIE €IMHULIBI).

CocTosiHMe HagopraHu3Mma s 3TUX BUAOB SIBJISIETCSI DBOJIOLMOHHBIM
MprUoOpeTeHMEM, ITO3BOJIMBILIMM UM BBIXKUTD U IIPUCIIOCOOUTHCS K U3MEHSI-
IOLIMMCSI TIPUPOAHBIM YCJIOBUSIM. B cocTosTHMM HagopraHu3Ma cyrepno3uius
(cymMmmapHasi IJIOTHOCTb) IMCHU-TIOJE ocoOeil MOomyaslud MO3BOJSIET
00beIMHEHHOI HEPBHOI CUCTEME PellIaTh Ka4eCTBEHHO HOBbIE 3a1a41, TaKUE,
KaK OpUMEHTUMPOBaHME B MPOCTPAHCTBE INMPHU MepeMelleHUN NONyJIsIIUU Ha
OosbIINe pacCTOSIHUS U psia Apyrux. [1pu 3ToM, B COCTOSIHUM HaJopraHM3Ma
MPOMCXOAUT aKTUBHOE pa3pylleHMEe OPraHU3MOB 0CO0€EI, €ro Co3JaroIInX, HO
€CJIM 3TO COCTOSIHUE HETIPOJOIKUTEIbHOE, TO TT0CI€ BOCCTAHOBJIEHUSI HOP-
MaJIbHOTO 3alIUTHOTO TICU-MO0JIs Y KaXI0i 0COOU, TIPOUCXOAUT IMTOCTENEHHOE
BO3BpallleHME OpraHu3Ma K Hopme. fBjieHre HaJopraHu3Ma y 1LIeJoro psaa
BUJOB BO3HUKAET NMEPUOANYECKH, Yallle BCEro 3TO ObIBAET CBSI3aHO C FOAMNY-
HBIM LIUKJIOM U3MEHEeHUS KINUMaTU4eCKUX yciaoBuii. I[IprumMepoM ToMy MOTYT
CJIYXKUTh TIepeMelleHUs] Ha OOJIbIINEe PAaCCTOSIHUS MEepeJETHhIX NTull. Kak
MoKa3aJu UCCJIeIOBAHUSI OPHUTOJIOTOB, B LLIECTU CIydasiX U3 AECITH, BO IJ1aBe
CTau TepeJEeTHBIX NTUL HAXOIUJIUCh MOJIOAbIE TITULIBI, BIIEPBbIC COBEPILIAB-
1IME MEepeaeT K MECTY 3MMOBKM 1, €CTECTBEHHO, HE 3HAIOIIME MapIlIpyTa.
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YTo MHTEpPECHO, OAHA NTULIA, JAXE OIILITHAS, HE OTIIPABISIETCS B MOJIET K
MECTY 3MMOBKH B OAMHOYKY (TaK e, KaK 1 HeOOoJIblIMe IpyHIibl ocooeit). I1o-
POl OHU TMOHYT OT I0JI0/a, 3aMEP3al0T, HO HUYTO HE MOXET MX 3aCTaBUTH Jie-
TETh K MeCTaM 3UMOBOK. OTISITh XXe, B YEM TYT ceKpeT? B uéM npuunrHa Takoro
cTpaHHOTO TnoBeAcHUs NTUll?!. B mpoiecce aBoMOLMN, NTULBI BBIpaOOTaIn
y ce0s CITOCOOHOCTh co3naHus HagopranuaMa. [IposBisgercs aTo coctossHue
K riepuony rnepenera. OCHOBOI 3TOr0 MPOSIBJICHUS CIYXXUT BHYTPEHHUIA O1-
OJIOTUYECKUI TOAUYHBINA LIKJI, CTUMYJIUPYIOLIEE AEUCTBUE HA ITPOSIBICHUE
KOTOPOI'0 OKa3bIBAIOT BIMSIHUE Mepenana TeMIepaTyp (IToxXoJogaHue), YMEHb-
LIEHME MPOJOJKUTEIbHOCTH IHS, COKpAlllEeHME KOJINYECTBA U KaUueCTBa M-
u. BavstHue mprupoaHbIX yCJIOBUI IIPUBOAUT K BAPbUPOBAHMIO B HEKOTOPBIX
rpeaeax Havaa rnepesera. B BeceHHe-JIeTHUI mepurol, Koraa MpupoaHbIe
YCJIOBUS OJIarONPUSITHBI IJIS1 )KM3HU TITUL (KOTJa OHM BBICVXKMBAIOT SIilIa,
BbIKAPMJIMBAIOT CBOMX MTEHIIOB), MO3I KaXXA0M O0COOM CO3[a€T 3allUTHOE
TICU-TI0JIE, KOTOPOE 00eCneYnBAEeT MAaKCUMAaJIbHO OJIarONpPUSITHBIE YCIOBUS
JUTSE (PYHKIIMOHUPOBAaHUS opraHu3Ma B 1ejioM (cMm. Puc.41). [oguuHeblii Ono-
JIOTUYECKUIA LIMKJI TNIOTHOCTH 3alIMTHOTO TICU-TOJII 0COOM ITPUBOIUT K TOMY,
YTO K OCEHHU y NMEPEJIETHBIX NITULl MHANBUAYaJIbHOE 3alIUTHOE TICU-TT0JIE CTa-
HOBUTCSI OYEHB CJIa0bIM, ITPAKTUUECKU MCUYE3AET, UTO SIBISIETCS HEOOXOIUMbIM
YCJIOBMEM J1s1 BOBHUKHOBEHMS COCTOSIHUS HagopraHusMma (cm. Puc.42).

To, yTo IpUpoaHbIE (PAKTOPHI SIBJISIIOTCS JUIIL 3alyCKalOIIUM MeXaHU-
3MOM OMOJIOTMYECKOT0 BHYTPEHHETO TOJIMYHOIO0 LIMKJIa MOATBEPKIAETCS TEM,
YTO pe3KHUe BpeMEHHBIE ITOX0JI0JaHUs U 3aMOPO3KU HE 3aCTaBJISIIOT ITULL OT-
MPaBJISIThCS K MECTaM 3MMOBOK, XOTsI YaCTh U3 HUX U TMOHeT. Takum oOpa3om,
U3MeHEeHMEe OMOXUMUYECKHMX MPOLIECCOB B KJIETKaX opraHu3ma (0COOEHHO B
HEPBHBIX KJI€TKaxX MO3Tra) NPUBOAUT K UBMEHEHUIO CTPYKTYPhl U3Ty4aeMbIX
HellpoHaMM MoJield U B 1IeJIOM K M3MEHEHMIO BCEro Mcu-I1ojsl opraHu3Ma.
IIcu-mone M3 3aMKHYTOM CTPYKTYphbl IpeoOpa3yeTcss B OTKPBITYIO, T.€.
KO3 OULMEHT B3aUMOACUCTBUS CTPEMUTCS K enuHuLe. Kaxxaplil BUa NTULL
“MeeT MUHUMaJIbHOE YMCJIO 0cO0eii, KOTOPOE HEOOXOAMMO JIJIS BOBHUKHOBE -
HUS SIBJICHUS HaJlopraHu3Ma y 3Toi ronyJsiiuu. B coctosiHuu HagopraHu3ma
cras 1Tyl (00I1Iast HEpBHASI CUCTEMA) MOXET OPUEHTHUPOBATHCS IO 3BE31aM,
M0 COJIHILY, PaCCYMTHIBAaTh TPACKTOPUIO MOJIETA, ONTUMAJIbLHYIO CKOPOCTh
rnepeJsiéTa oT OGHOIro MecTa K aApyromy. IIpy aToM, B COCTOSIHUM HaJlopraH1U3Ma
oO1as rcu-crucreMa (HepBHasi CUCTEMa) MOXKET YUUTBIBATh LEJIbIA Psif CITy-
yaliHbIX (PAKTOPOB — CUJIy M HaIlpaBjJeHUE BeTpa, UBMEHEHUE CKOPOCTH I10-
JIETa oT aTMOocepHBbIX ycaoBuil U T.4. (cM. Puc.43). OtnenbHast ocoOb Bcex
ATUX CJIOXHBIX AeCTBUIA BEIOJHUTDL HE MOXET, KAK MOXKHO IMMOHSITh U3 IPH-
BeJIEHHBIX BhILLIE TpUMepoB. HepBHas cucTeMa 0coOu KaxKa0ro BUaa IMo3BO-
JISIeT pellaTh 3ajJauyu, CBSI3aHHbIE ¢ 00ecIieYeHUEM HOPMAJIbHOM KU3HEAes -
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Puc. 41
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TE€JIbHOCTU 1 (pyHKLIMOHUPOBAHUS OpraHu3Ma. [1pu 3Tom cTereHb pa3BUTHS
3TOM MHIWBUAYAJIbHON HEPBHOM KJIETKMA 3aBUCHUT OT CJIOXKHOCTH YCJIIOBUI
cpelibl 00UTaHWs JAaHHOTO BUuaa. MMEHHO B MpoLeCcCe 3BOMIOLIMOHHOIO Pa3BU-
TUSI MHOTHME BUJbl NpUOOpETaJ BO3MOXHOCTb CO3/1aBaTb O0ObeAUHEHHbBIE
HEPBHbIEC CUCTEMBbI TPYIIIT UJIM TTOIMYJISILUIA B LIEJIOM (COCTOSIHME HaAOpraHu-
3Ma), Korga AEMCTBUS U BO3MOXHOCTA HEPBHOM CUCTEMBI OMHOM 0COOU HE
MMO3BOJISIOT Pa3pEIINTh BOSHUKIIINE XXU3HEHHO BaXXHbBIC CUTYALlUH. ..

DBOJIIOLIMOHHOE Pa3BUTHE MPUBEJIO K MOSBICHUIO BUIOB, Y KOTOPbIX
Kaxaasi 0co0b UMeET CTPYKTYPY HEPBHOI CUCTEMBbI, ITO3BOJISIIONIYIO PelIaTh
cJIOKHBIE 3aJaun. Takasi CTpyKTypa IpecTaBiIsieT CO00i CUCTEMY B3aMOACH -
CTBYIOIIMX MEXAY cO00I MUJIJIMAPIOB HEUPOHOB, CKOHLIEHTPUPOBAHHBIX Y
OogHOI ocoou. B3auMoCBsI3b MeXAy HEMpOHAMU, BXOISIIUMU B 3Ty CUCTEMY
MaKCHUMaJIbHA U CTPEMUTCS K equHuULEe. B To ke BpeMs Bcsl cucTeMa MaKCH-
MaJIbHO U30JIMPOBaHa OT BJIMSIHUS APYIUX MNcU-cucTteM (Ko3PPULIMEHT B3a-
MMOJEHCTBUS MEXIY TAKUMU CUCTEMaMU CTPEMUTCS K HYJII0). DTO IIPOUCXO-
JIIUT B pe3yabTaTe CO3JaHUsI caMOii TICU-CUCTEMOM 0COOU 3alLIMTHOTO (130J1M-
pyoiero) mnoJjs. B ciydyae Takux CIIOXHBIX IICU-CUCTEM MaKCHUMaJibHas
MU30JISILMST HE0OX0aMMa i1 BO3BMOXHOCTHU IIPUOOPETeHUS 1 3aKpeIUICHUS
WHIWBUAYATbHOTO OMBITA, C IepeJadyeil ero MocjeayrIluM ITOKOJEHUSIM.
Ilepenaya ocyliecTBIsSIETCS MOCPEACTBOM M3MEHEHUS] TEHETUYECKOro Koaa U
HenocpeaCcTBeHHbIM 00yyenueM. Hanuue y oqHO# 0coOM CI0XKHOM NMCU-CUCTE-
MBI, COCTOSIIIEH 13 MIIMAPI0B B3aMMOJIEMCTBYIOIIMX MEXIYy COO0I HEepo-
HOB JA€T BO3MOXKHOCTb pa3rpaHUYUTh PYHKLMU, oOecreunBalole 01MoJio-
IrMYecKue MpoLeCcChl OpraHu3Ma, CBSI3aHHbIE C HUMU ITOBEICHUECKIE peaKlIun
U (pYHKLMU O HAKOIJIEHUIO MH(pOpMaLMKU O BHEIIHEN cpeae, B KOTOPOi
CyLLIECTBYET JaHHas oco0b. Ha onpenen€HHOM 3Tane HaKOIUIeHUsI MH(OpMa-
LIMU U Pa3BUTUS TAKUX IICU-CUCTEM, BOBHMKAET CIIOCOOHOCTh aHAINU3a 3TOM
MH(POPMALIMHU, U MOSIBJISIETCS OCO3HAHHOE ACMCTBUE U PEAKILIMU HA IIPOLIECCHI,
Mpoucxoagdiue B oKpyxatouieit cpeae. I1pu aTom, orpoMHOE 4MCJIo HEHPOHOB
cneuMaau3upyeTcst Ha mpeodpa3zoBaHUM OTHUX (DOPM MaTEpUU B Ipyrue, Ha
CO3JJaHUU TOJIOTpaMM U CUHTE3€, U pa3BUTUU (PUPHOTO, acTPaJIbHOIO U
MEHTaJIbHBIX TeJ1 0coOu. CUHTE3 1 pa3BUTHUE 3TUX T€J BO3MOXKHBI JIMILb ITPU
onpe/ie;IEHHOM YPOBHE 3BOIIOIMOHHOTO PA3BUTHSI HEHPOHOB MO3ra. DTOT IPO-
11eCC BO3HUKAET IpU HATMYUU HEOOXOAUMOT0 00bEMa 1 KayecTBa MH(opma-
LIMU, KOTOpasi OCTYIIaeT B MO3T Uepe3 3pUTEJIbHBIC, CJIYXOBbIE, OCSI3aTeIbHbIC
1 OOOHSTEJIbHbIE KaHAbI B BUJIE PA3JIMYHBIX HEPBHBIX CUTHAJIOB. DTU CUTHA-
JIbI TIPOM3BOAST U3MEHEHME KaYeCTBEHHOI'O COCTOSIHMSI BHEILTHEM M BHYTPEH-
Hell cpel HEMpOHOB, MpUHMMAalOIIMX 3Ty MH@opMauuio. MHpopmanms,
HaKOIIJICHHAs1 B HEMPOHaXx B BUJIE CTYCTKOB pa3INYHbIX (DOPM MaTepuu, IMpH-
BOJIUT K KA4€CTBEHHOMY M KOJIMYECTBEHHOMY M3MEHEHHI0 OPraHNnYecKuX U He-
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OpraHUYeCcKHUX MOJIEKY.I, HOHOB, BHYTpH HeidpoHOB. Bcé 3T0 BMecTe MpUMBOAUT K
HW3MEHEHUI0 BeJWYHMHbI UCKPHMBJIEHHS MUKPOKOcMOca KiaeTku. U, Koraa 3to
HCKPHBJIEHHE JOCTHraeT BeJUYMHbI AL'z, MIPOMCXOAUT PACKPBHITHE B 30HE
JIEHCTBHUA 3TOr0 MCKPHUBJIEHHS KA4eCTBEHHOro 0apbepa Mexay (pu3myecKuMm U
acTpajbHbIM YPOBHAMM. [Ipy 3TOM BO3HMKAIOT YCIOBUS IJISI TI€PETEKAHUS
¢dopM MmaTepum Ha acTpajbHbIli ypOBeHb, M HauyMHaeTCs HapaboTKa
acTpajJbHOro Teja HeiipoHoB (cMm. [1aBy 2).

Ecnau roBoputs 0 yenoBeKke, MO3r peO€HKA JOJKEH BIIMTATh B CE0SI OIpe-
JIeIEHHBINA 00bEM MHPOPMALIMU, KeJaTeJbHO Jy4lllero KayecTna. Yaiie Bcero
9Ta HECUCTEMaTU3MPOBaHHAsI MH(POPMaLMs, HeoOXxoammas IJ1si BCECTOPOH-
HEro pa3BUTHUS peOEHKA, JOJKHA BIUTATHCSI MO3TOM B TEUYEHUE OMNPEICICH-
HOTO BpeMeHU ero pa3Butus (1o 4-6 jer). Eciim o 3Toro Bo3pacrta Mo3r pe-
OCHKa He MoJy4yaeT KpUTUYECKOTo 00bEMa MH(pOpMaLI, TO €r0 HEMPOHBI HE
yCIieBaroT HapaboTaTh 3(PUpPHBIE Tea 10 HY>KHOI0 Ka4eCTBEHHOTO YPOBHSI,
MpY KOTOPOM U3MEHEHUE UCKPUBJIEHUSI MUKPOKOCMOCA HEpoHa MPUBOIUT
K OTKPBITUIO KAYeCTBEHHOI0 Oapbepa MexXay 3(PUPHBIM 1 aCTPaIbHBIM YpO-
BHSIMU. TaKoi MO3r JaJibllie He B COCTOSSHIM Pa3BUBAThCS, 11 XOTSI 00eCIieurBa-
IOTCS1 BCE OMOJIOTMYECKUE TOTPEOHOCTH OpraHU3Ma, HO 0CO3HAHHOCTH B JIeii-
CTBHSAX, PAa3yMHOCTH B NOBEJICHHH TAKOTO pe0EHKA 00HAPYKUTbh HEBO3MOIKHO.
Takoe cocTosIHME BO3HMKAET TOJbKO B IBYX CJIydYasix:

a) KOI'JIa MO3r pe0EHKA He MOoJIyYaeT U3 OKpyKaromiei cpeabl HH(popManuu He-
00X01MOro KOJIJM4eCTBAa M Ka4eCcTBa, HJIM JKe Ka4ecTBO 3Toii uHGopman — He-
JIOCTATOYHO /1,151 U3MEHEHUsI KAYeCTBEHHO# CTPYKTYPbI HEHPOHOB MO3ra.

[TprMepaMu MOTYT CIIY>KUTh CJTydau peajabHbIX «MayTJIn», KOr1a MaJleHb-
KWE JETU, B CUJIY T€X WU UHBIX OOCTOSITEILCTB, OKA3bIBAIUCH CPEIU JUKUX
>KMBOTHBIX U ObLJIM «BOCIIUTaHbI» UMU. Bcé — nmoBeaeHne 1 00pas XKMU3HU Ta-
KUX JIETE MOJTHOCTHIO COOTBETCTBOBAIM ITOBaKaM U 00pa3y XKM3HU UX BO-
CIUTABIIMX XUBOTHBIX. Korga, mo cyacTiavBOi Cy4allHOCTH, TaKuUe IETU
BO3BpalllaJIMCh B OOLLIECTBO JIFOAEH TO, K COXAJIECHUIO, OHU U JaJIbIIE ITPOI0JI-
>KaJI BECTU ce0s1, KaK XXMBOTHbBIE M IPAKTUYECKM YK€ HE MOTJIM IPUOOPECTU
HaBBIKM MMOBEACHNSI, COOTBETCTBYIOIINE YEJTOBEUECKUM.

0) Korga HOpMaJibHOE pa3BUTHE HEHPOHOB MO3ra pe0€HKa HEBO3MOXKHO, B
CIUTY FeHeTHYECKHX MPO00JieM WM 2Ke NMPU HAJIMYUKA B MO3re pedeéHKa (B CIMHHOMO-
3roBOii JKHJAKOCTH) pa3HbIX BUI0B HH(EKIUii, KOTOpbIE BbIAEISAIOT, KAK MPOLYKT
CBOe€ii XKU3HeAeATENbHOCTH, 00JIbIINE 103bI TOKCHHOB.

B pesyabrate — ciydyan BpOXXAEHHOU MM NPUOOPETEHHON YMCTBEHHOM
OTCTAJIOCTU Pa3HOM CTENEHU TSDKECTH, TPU HAJTMYMU KOTOPO pa3BUTHUE pe-
OEHKa BOOOIIE HE TIPOMCXOIUT, a €CJIU U IIPOUCXOAUT, TO OHO TaK OTCTAET OT
HOPMBI, YTO, B KOHEYHOM CYETE, TOXKE IMIPUBOJUT K OTCTABAHUIO YMCTBEHHOTO
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pa3BuTus. Ecliv XXe MO3r CBOEBPEMEHHO MOJYYMJI HY>KHOE KOJIMYECTBO U Ka-
yecTBO MH(poOpMallMM, B HEMpOHAX NPOUCXOAUT HEOOXOAUMOE M3MEHEHNE
MHMKPOKOCMOCA M MCUY€3aeT KAaYEeCTBEHHbIN Oapbep MeXay 3(pUPHBIM U ac-
TpaJIbHbIM YPOBHSIMU, HAYMHAETCA (DOPMUPOBAHNE H IBOJIIOLOHHOE PA3BUTHE
acTpajJbHBIX TeJl HeiipoHoB Mo3ra. [Ipu 3aBepllieHNY MMOJHOTO Pa3BUTHS ac-
TpaJIbHBIX T€JI HEHPOHOB MPOUCXOAUT U3MEHEHUE MEPHOCTU MUKPOKOCMOCaA
HEPOHOB Ha BeIMUMHY ALz (cM. [J1aBy 2), M cue3aeT KaueCTBeHHbII Oapbep
MEXy acTpaJbHbBIMU U MEHTAJIbHBIMU YPOBHSIMU HEMPOHOB Mo3ra. Bo3Hu-
KaroT YCa0BUS 1151 GOpMHUPOBAHUS M PA3BUTHS MEHTAJIbHbBIX T€J1 HEHPOHOB.

C HapaboTKO¥ Kaxaoro teaa (3(pUpHOro, aCTpajabHOIO U MEHTAIbHbIX),
CYLLIECTBEHHO M3MEHSIOTCSI CBOMCTBA HEMPOHOB, BO3MOXHOCTH MO3ra 1o
HaKOIUJIEHUIO 1 00padoTKe nH(pOpMaLIMu, MOCTYIalolel, KaK U3 BHEIIHEro,
TaK M U3 BHYTPEHHET0 Mrpa. Pa3BuTture Takux ncu-cucreM (HEpBHBIX CUCTEM )
MPUBOJIUT K TOMY, UTO BUAbI, 001a1aI0I1e TAKUMU IICU-CUCTEMAMU, B XOJ€
CBOET0 3BOJIIOLIMOHHOTO Pa3BUTHUS, HAUMHAIOT OCO3HABATh CE0s B IPUPOJE U
BbIACIATH ce0s u3 He€. [IprnodpeTaroT CrmocOOHOCTh BIMSIHUSI HA OKPYKal0-
1IyI0 TIPUPOJIY U Pa3BUBAIOT pa3JIMUHbIe CIOCOOBI Takoro BiausiHus. Ilepectpa-
MBaIOT Cpely CBOEro OOMTaHUsI B OoJjiee IpuemyemMble 1151 ce0st POPMbI, 4acTo
MIpY 3TOM, K COXAJIEHNIO, Hapyllas 3KOJ0TrM4ecKoe paBHOBECHUE. DKOJIOTH-
YeCKM nucOalaHC MMEeT MaKCUMAaJIbHO JOMYCTUMBbIE TPaHULIbI, BBIXOH 3a
npeaesabl KOTOPBIX IPUBOAUT K HAPYIIEHUIO 3KOJIOTMYECKON CUCTEMBI.

Pa3ymHbIM, B IIOJTHOM CMBICJI€, MOKHO HA3BaTh TOJIbKO TOT BHI, BOTIOLOH-
HOE pa3BHUTHE KOTOPOTro NMPHBOJIUT K MOHMMAHHUIO CBOET0 €MHCTBA C MPHPOIOI,
¥ pa3yMHas JeaTeIbHOCTh KOTOPOro He MPHBOIUT K Pa3pylIeHHIO IKOJJOTHIECKOM
CHCTEMbl, 4 FTAPMOHMYHO M3MEHSET e€, He Hapylas 0ajJaHca. DTo, B KOHEYHOM
CY4éTe, MPUBOIMT K NEPHOANYECKON CMeHe IKOJOTHIECKHX CHCTEM.

HexoTtopbie BBl 3¢ MHBIX XMBBIX OPraHU3MOB UMEIOT MOJOOHBIE CJIO-
>KHBIE TICU-CUCTEMBI. Bce 5TH BUIbl OOBbEAUHSIOTCS B OOWH MOJAKJIACC — BBIC-
mux MiekonuTamux. Ocoboe MECTO Cpear 3TOro MOAKIAacca 3aHUMAIOT 1Ba
BUIA: Aeab(uH 1 YenoBeK. Yell0BeK — e IMHCTBEHHBIN pa3yMHbI BAI (TOMO-
CaIlMEeHC), UMEIOLIUIA CIIOXHYIO TICU-CUCTEMY, SBOJIIOLIMOHHOE Pa3BUTHE KO-
TOPOTO CONMPOBOXKIAJOCh M CONPOBOKIAETCS M3MEHEHHUEM 3KOJOTHYECKOM
cuctembl. K coxXajieHMI0, YEJIOBEK I10 OTHOLIEHUIO K IPUPOJIE HAXOIUTCS B
«COCTOSTHUM BOMHBI» C PEAKUMU NEPEMUPHUSIMU, a HE B TADMOHUYHOM €ANHE-
HUU C Het... OCTa€Tcs TN HANCSIThCS, UTO 3TO €AMHEHME BCE K€ MPOU30Ti-
JIET B OJIMDKAKMIIIEM OyayIIEM...

Oco6o0e 1oJIOXKEHKE YeJI0OBEeKa B XKMBOU NPUPOAE CIAEAYET U3 €r0 BUTOBBIX
1 TIOBeJIeHYeCKUX ocobeHHOCTel. [Ipexae Bcero, aTo MpsIMOXOAsIIee CYIIe-
CTBO — obO1IecTBeHHOe. Hanuue rmapbsl CBOOOJHBIX BEPXHUX KOHEYHOCTEN —
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PYK, TIO3BOJIMIIO YEJIOBEKY B XOJI€ 9BOJIIOLIMOHHOI'O Pa3BUTHS CO3AaTh OPYIUS
Tpy[a, COBEPILICHCTBOBAHME KOTOPHIX MPUBEIO K BO3MOXHOCTU BIUSHUS U
U3MEHEHUSI OKPYXaIollel cpelbl B COOTBETCTBUU C MTOTPEOHOCTSIMM YeJIO-
Beka. OO1iecTBeHHass popMa CYIECTBOBAHMS TTO3BOJIMJIA PEIUUTh APYTYIO
Mpo06eMy — HAKOIJICHUE U TIepeaady MOoCAeaAyIOINM IMOKOJEHNUSIM HE00X0-
JIUMOI MH(pOpMaLMK (CHaYaja B YCTHOM, a TOTOM 1 B MUCbMEHHOI (hopMe)
B BU/JI€ MTOJIYYEHHOTO U MPUOOPETEHHOIO ONbITA HE TOJIbKO CEMbU, IIJIEMEHU,
HO U TBICSIY, a IO Mepe pa3BUTHUS YEJIOBEUYECTBA, COTEH ThICSIY, MUJUIMOHOB
JIoeil MHOTUX moKoJieHUI. OT MOKOJIEHUSI K MOKOJEHUIO MHOXMJIACh
HaKOIUIEHHass UH(oOpMalvs, UBMEHSIJIOCh U €€ KauecTBO. BcE 310 BMecTe
MPUBEJIO K TOMY, UTO HOBbIC ITOKOJEHUS BIUTHIBAsST COBOKYITHBIN OMBIT,
MMOJHMMAJINCh Ha CJIEAYIOIIYI0 00Jie€ BBICOKYIO CTYIIEHb 3BOJIOLMOHHOTO
pa3BuTusi. M1 xorga 4ejioBeyecTBO M300pea0 pa3Hbie CpeacTBa MacCOBOM
nHOpMaL — KHUTH, Ta3€Thl, pano, TeJIEBUIEHNE — ITPOU3OLIET PE3KUIA
KauyeCTBEHHBI CKa4OK 3TOT0 pa3BuThsi. OCOOEHHO CHMJILHO 3TO HA0I101a710Ch
MOCJIeIHUE CTO JIET. B criy TOro, 4To 4e10BeUYeCTBO MUMEET OTPOMHOE KOJIM-
4YeCTBO MH(pOpMaLIK1, KOTOpasi, B KaXKJIOM KOHKPETHOM cJiydyae JOCTOBEpHa
1 COOTBETCTBYET AE€MCTBUTEIbHOCTH, HO TEOPETUUECKOE €€ OObSICHEHUE
MOCTPOEHO Ha OLLIMOOYHOM JIOTMYeCKOM (DYHAAMEHTE, «pa3yMHas» JAesaTelb-
HOCTDb YeJIOBEKA MPHBeJIa MPUPOIY B 1IeJIOM HA rpanb KartacTpodsl. M ecnu sTa
KaTacTpoda IMpon30M1AET, TO ATO MPUBEIET K TMOEJIM HE TOJIBKO YEJI0BEUECTBA,
KaK BUJA XKMBOU MPUPOIbI, HO 1 K TMOEIN MPAKTUYECKU BCE 3KOJTOTMYECKOMN
CUCTEMBHI...

Xouercs ee pa3 o0paTUTb BHUMAaHUE HA TO, YTO YeJIOBEK He POKIAETCS
Pa3yMHbIM, a TOJIbKO HMEET BO3MOXKHOCTb CTATh PA3yMHbIM, ITPU BIIUTHIBAHUU
MO3roM pedbe€HKa HeoOXoaAuMOro oobéMa MH(OpPMaLMM B BUAE 3HAHUU U
OITbITa, HAKOILJIEHHOI'O Y€JI0BEYECTBOM, €r0 MMPUHIIMIIOB, 3aKOHOB, MOPAJIH...
M cuHTe3e Ha OCHOBE BCEro 3TOro, CBOEro MHAWBUAYAJIbHOTO MBILLICHUS,
cBoero 4. [Ipy rapMOHUYHOM Pa3BUTUM JTUYHOCTU, YEJTOBEK MOXKET TOCTUYD
TaKOI'o YPOBHSI Pa3BUTHSI CO3HAHUS Y BO3MOXKHOCTEM, MPU KOTOPBIX peasu-
3yeTCsl HCTHHHOE, TADMOHMYHOE CJIHMsSHHME YeJIOBeKa ¢ mpupoaoi. Bo3Hukaer
BOIIPOC: €CJIM MHOTHE BUABI XKMBbIX OPTaHM3MOB B X0OJI€ 9BOJIIOLIMOHHOIO pa-
3BUTHUSI, B KPUTUYECKUX CUTYaLIUSIX TPUOOPETN CIOCOOHOCTh CO3JaHMS HAJl-
OpraHu3Ma, BO3MOKHO JIM, U B KAKMX CUTYyallisX, 3TO SBJICHHE Y YejioBeka?!.

YeoBeK UMEET CJIOXHYIO TICU-CUCTEMY, COCTOSIIIYIO U3 YeThbIpHAALAaTU
MUWJIJIMAPI0OB HEMPOHOB, KOTOpasi, P NPaBUJIbHOM Pa3BUTUU B COCTOSIHUU
pelInTh MPaKTUIECKM BCE BO3HMKaroIIMe 3agauyv. KpoMe 3Toro HelipoHbI
MO3Tra 4YeJIOBEKa MMEIOT MAaKCUMAaJIbHYIO CTENEHb B3aUMOAEUCTBUS MEXIY
co0Ooii. Takoro xe KayecTBa B3aMMOACUCTBUS ITPAKTUYECKN HEBO3MOXKHO J10-
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OUTHCS B COCTOSIHUS HaJOPTaHW3Ma I10 TEM K€ MIPUUMHAM, YTO TIPOSIBIASICTCS
B TAKOM K€ COCTOSIHUM Y TEPMUTOB, ITYET U MypaBbeB. Hagopranmuam, adbco-
JIIOTHAs1 uaes, OOLIEeCTBEHHBIN pa3yM SIBJISIETCS HE LIAaroM BIIEPEN, KaK 3TO
IMPOM3OIILIO Y TEX K€ TEPMUTOB, ITYEJT, MypaBbeB U T.1., a lnaromM Hasag,... [1o-
TOMY, YTO B 3TOM COCTOSIHMM HAJOPraHM3MAa y 4YeJI0B€KAa HEBO3MOXKHO rapMo-
HIUYHOE pa3BUTHE 00Iel ncu-cuctemsl. [Ipy HOpMaJIbHOM pa3BUTHM YEI0BEKa,
CO31aBa€MOE€ MO3IOM 3aLIMTHOE IT0JI€ MAKCUMAaJIbHO U30JIUPYET ICU-CUCTEMY
YyeJIOBEKa OT BHEITHETO BAUsHUA. M B 00JBIIMHCTBE CIIy4aeB, 111 PACKPBITUS
5TOTrO 3aLATHOIO MOJII HEOOXOAUM TOJUOK U3HYTPU TICU-CUCTEMbI YEJTOBEKA.
Ho n1s aToro, He06XoAMMO BBITTOJHEHUE IBYX YCJIOBUM:

a) 00JIbIIAsA KOHLEHTPALKS JIIoAeii Ha He0o. 1bIoi maomanu. Ilpu 3tom ncu-
noJie KAXKI0ro 4eJIOBeKa AeCTBYeT Ha 3allIMTHBIE M0JI5 €0 OKPYKAIOIINX JII0ei
1 COOTBETCTBEHHO, HA000POT — MCH-MOJISI OKPYKAIOIMIMX YTHETAIOIIE AeiCTBYIOT
Ha 3allUTHOE MoJie KaxKI0ro yejoBeka. B pesyibsrare moTeHmMasa 3amuTHOIO
NICU-T10JIS JIIOJIE B 3TOM CKOIIJIEHNY 3HAYNTEIbHO CHIZKAETCS.

0) MpyY MOHMXXKEHHOM ITOTEeHLIMAaJIe 3alIMTHOTO TICU-TT0JISI YeJI0BEKA HE00-
XOAMMa 3MOIMOHAJIbHASA PACKAYKA CHCTEMbl M3HYTPH, Yallle BCEro, OTpuua-
TeabHad. [Ipy foCcTZKeHUM OMpeIeIEHHOTIO YPOBHS SMOLIMOHAILHOM pacKayd-
KW, 3aIIATHOE NICU-I10JI€ YeJI0BEKA CTAHOBUTCS HEYCTOMYMBBIM M HcYe3aeT. Kaxk-
JIblIii 4eJI0BeK B 3TOM CKOILJIEHUH NMEPECTAET ObITh MHAUBHIAYAJbHOCTBIO, €70 MO3T
MOTYHUHSAETCSA SMOIMAM, OYIIYIOIIMM CPeIH 3TOro CKoIieHus moaeii. I B atom
COCTOSIHUM JIOCTATOYHO TOJIbKO HanmpaButb B « HY2KHOM» HAITPABJIEHUN
pa30ymeBaBIIyIOCS TOJILY, M OHA ClIeJIaeT BCE, YTO HY2KHO /151 Te€X, KTO yIPaBJIsi-
eT. DT0 — NPUHIIUI JeiCTBHS, TaK Ha3biBaemoro, IICH-OPY2KUA B ognom u3
ero mposBjeHuii. B ucTopum yemoBedyecTBa, Kak AaJibHEl, TaK U OJM3KOM,
MOXHO YBUAETh HEMAJIO MMPUMEPOB MOJ0OHBIX AEUCTBUNA 1, YTO UHTEPECHO,
B COCTOSIHMM «TOJIbI» 4€JIOBEK YACTO JiejIaeT TAKOe, 4ero HUKOraa Hu Jio Toro,
HU NIOCJIE OH CO3HATEJIbHO He Aenan. YacTo 3To Jaxe MOJTHOCTHIO IPOTUBOPEYUT
ero NMpUHUMIAM 3TUKW U MOPaIU. A €CJIU YY€CTh, UTO TOJIHKO JIUIIb TPH-NATH
MPOLIEHTOB HEMPOHOB MO3ra 4Ye/I0BeKa pad0TaIOT HA €ro CO3HAHUE, A OCTAIbHbIE
95-97% He y4acTBYIOT B CO3HATEJIbHOM NESITEIbHOCTH, TOTAA MOXET peay-
30BaThC CeayIolas cutyauus... Eciam KTo-To uMeeT «KJIio4y» BX0Aa B 9T 95-
97% mo3ra U 3HaeT, KAKHM CIOCOOOM MOKHO OTKPBITh 3Ty «JIBE€Pb», TO 3TOT
yejioBeK Wiu rpymna Jiojaei B coctosauu YITPABJISITD mo0biM KoJimuecTBOM
moaeil. Yame Bcero 3To BO3HMKAeT IPU NECUCTBUM, TaK Ha3bIBa€MBbIX,
VIIPABJISIOIINX TICU-TI0JIE, KOTOPbIE MOXET CO3/1aTh, KAK OJJMH YE€JIOBEK, TaK
u rpynna. [Ipu 3Tom, 110a1, KOTOpble MOABEPraroTCs ASMCTBUIO TAKOTO TICH-
OpYyXHsl a0COJIOTHO HUYErO HE YYBCTBYIOT U HE MOHUMAIOT, HOYEeMY U YTO
3aCTaBWJIO UX cAedaThb TO UJIU UHOE... DTO OYE€Hb MOIUIHOE M CTPAIIHOE
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OpyXue, ropa3fao oIracHee pagruauuu, 0oM0, XUMHUUIECKOIO UK OAKTEPUOJIO-
TMYECKOTr0 OPYXKUSL. YKe XOTsI Obl TEM, UTO JIIO[IM, TTIOJBEPrarolIecs 1eCTBUIO
BTOTO OPYKMSI, 1aXKe 1 He MOI03PEBAIOT, YTO HA HUX UAET KAKOE-TO IEHCTBUE.
TakuM oOpa3om, IIs TeX, KTO MPUMEHSIET 3TO OPYKUE, CYLLIECTBYET ITOJIHAS
0e3Haka3zaHHOCTb. [ToTomy UTO, Yalle BCero Te, KTO NPUMEHSIOT €ro, MbITaloT-
cs1 yO@IUTh BCEX OCTAJIbHBIX, UYTO AaXKe caMa ujes TAKOro JeicTBus — a0CypaHa
U HeJjlena... Y0exXIal0T, NPUKPbIBASICh JIOXKHOM (putocodueii u onupasich Ha Jio-
XKHbIA (pyHIAMEHT, 0 Y4€M OHM CaMH NpeKpacHo 3HaT. Ilcu-opyxue — camoe
AHTUTYMAHHOE U3 BCEX CYIIECTBYIOIIUX B MUpE, U KOIJIa OHO MONAJAAeT B «4€p-
Hbl€» PYKH, TO BOUCTHHY HAYMHAEIIb BEPUTh B HACTYILIEHHE «CYTHOIO JIHSI» ...

TakuM 00pa3oM, COCTOSIHME HaAOpTaHM3Ma y YeJOBEeKa MOXET BO3HM-
KHYTh CTUXUITHO B PE3YJIBTATE OTPULIATETIbHOM SMOLIMOHAJIBHOM paCKa4yKu B
OO0JBIINX CKOIUICHUSIX, 4 TAKXKE B pe3yJIbTaTe NCUCTBUS YIPABISIOIIMX TICH-
MoJielt mpu MPUMEHEHUU MCU-0pyXKus. MTak, moaBenemM UTOTU: B IPOLIECCE
SBOJIIOLMU TIpUpoaa chopMUpOBaJia TPU TUIIA OPraHMU3alMU TICU-CUCTEM
JKHUBBIX OPTAaHU3MOB.

1. ITocTosIHHO (PYHKLIMOHUPYIOLILYIO CJTOXHYIO ITICU-CUCTEMY, COCTOSIIILYIO
13 KOJIOHUM 0CO0eii ogHOro Buaa. Y1McaeHHOCTh TaKO KOJIOHUU 3aBUCUT OT
CJIOKHOCTH 3aJa4, PELIaeMbIX 3TOM MCU-CUCTEMOMN U OT CJIOXKHOCTHU CTPY-
KTYpbI ICU-1T0JIs1 OAHOM ocobu. IIcu-moJie omHOM 0co0M TIpeacTaBIsieT CO00M
OTKpBITYIO cucTtemy (kK ctpemutcs K eqrHuiie). Ilcu-1ose cucteMbl KOJTOHUA
MpeACTaBIISIET COO0M CyNepIio3ulnIo (CI0XEHNWE) NCU-TIOJIEN BCEX 0COOEH,
BXOJSIIMX B 3Ty cucTemy. OO11Iee TICU-TI0JIE€ 3TOI CUCTEMBI B HOPMaJIbHBIX
YCJIOBUSIX CYILIECTBOBAHUSI IIPEACTABISIET COO0M 3aMKHYTYIO CTPYKTYPY, [IOCTO-
SIHHO (DYHKLMOHUPYIOLIWUK HagopraHu3M. IIpuMepsbl: TepMUTHI, MTYEIHI,
MYpaBbH U T.II.

2. BpeMeHHO (pyHKIIMOHUPYIOIIYIO CIOXHYIO IICU-CUCTEMY, COCTOSIIIYIO
13 KOJJOHUU 0co0Oeil ogHoro BUaa. YncIeHHOCTh KOJIOHUM, CTal TaKkKe
3aBUCUT OT CJIOXKHOCTHM 3aJa4, pelliaeMbIX OOIIEi IICU-CUCTEMOI U OT CJI0-
KHOCTH TICM-CUCTEMBI OTHOM ocoOu. [IprumHaMyu BO3ZHMKHOBEHUST TaKMX
BpPEMEHHBIX IICU-CUCTEM, BDEMEHHOTO COCTOSTHUS HaIOpTaHU3Ma SIBJISIIOTCS:

a) BbIpabOTaHHOE B MPOLIECCE DBOJIIOLMU CBOMCTBO, 0OeCIeunBalolIee
BbDKMBaHUE 1 pa3BuTUe Buaa. [Ipumep: nepeneTHbIe NTULIBI.

0) BOBHUKHOBEHHWE COCTOSIHMSI HaIOpraHu3ma (CJI0XXHOM MCU-CUCTEMBI) B
YCIOBUSX NEUCTBUS CTUXUMHBIX MMPUPOIHBIX SIBJICHUI (ITPaAKTUYECKU BCE
BU/IbI). B OOBIYHOM COCTOSIHUU TICU-T10JI€ KaXX10i 0COOM MMEET 3aMKHYTYIO
CUCTEMY.

koﬁm, - 0
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ITon meiicTBreM MPUPOIHBIX (PAaKTOPOB, KOrAa CYLISCTBYET peasibHasl
yIrpo3a rudeny NomyJssiuy WK BUAa B 1IeJIOM, MU3MEHSIETCSI CTPYKTypa TICH-
MOJIs KaXKa0i 0coOM. 3aKphiTast CTPYKTypa Ipeodpa3yeTcsl B OTKPBITYIO:

k06m - 1

ITpu BoccTaHOBIEHMM NPUPOIHBIX YCIOBUI 1O HOPMAaJIbHBIX JJI51 KaXKI0TO
BUJA, CTPYKTypa MCU-TI0JsI KaxKI0i 0c00M BO3BpAILAeTCs K UCXOIHOIA.

3. I1oCTOSTHHO A€M CTBYIOILYIO CI0KHYIO IICHU-CUCTEMY, IPEACTABIISIOLIY IO
CcO000M B3aMMOAEUCTBHE CKOHLICHTPUPOBAHHBIX Y OJTHOM OCOOM HECKOJIBKUX
MWJLJIMAPIOB HEMPOHOB (y YeJIOBeKa — 4YeThblpHaauaTh MuaanapaoB). [lcu-
MOJIE KaXI0T0 HEMPOHA — OTKPBITAd CUCTEMA:

k=1
B TO BpemMs Kak COBOKYITHOE IICH-IIOJIE BCEX HEHMPOHOB IIPEACTABIISIET
c00011 3aKPBITYIO CUCTEMY:

kBl-[eIl.l - 0

B3anmopericTByoliye Mexay co00il HEMPOHBI CO31aI0T 00I1Iee 3allIMTHOE
TIcU-11oJie, odecrieyrBaroiee crabuaibHoe GyHKIIMOHUPOBaHME BCEil CUCTEMBbI
B 1esioM. Ilcu-cucrema yeaoBeka o6agaeT ClIoCOOHOCTBIO CAaMOCOBEPIIIECH-
CTBOBAaHUSI, DBOJIIOLIMOHHOTO Pa3BUTUSI. Y YeJIOBeKa MO3T C IIEPBOTO THS PO-
KIEHWS HAYMHAEeT MHTEHCUBHO BIIUTBLIBATh B ce0s1 BCIO MHPOpPpMaLUIO,
JOCTYITHYIO €ro opraHam 4yBcTB. [1pu HakoruieHrnr nH(popMaLin, TPOUCX0-
JIUT KaYE€CTBEHHOE U3MEHEHUE CTPYKTYPhl M3HAYAJIbHOTO HeWipoHa. [1pu no-
CTM2KEHUM HEKOTOPOTO Iopora KoJnudyecTBa MHQOpMaluy MPOUCXOIUT Kaye-
CTBEHHBII CKaYOK 3BOJIIOLIMY MO3Ta YyejgoBeKa B 11eJioM. OH HauuMHaeT BhIe-
JISITh ce0$1 U3 OKPYKAIOLLEH cpelibl, IPUOOpeTaeT BO3MOXKHOCTh OCMBICJIEHUS
MMPOUCXOSIIIETO B MpUpoAe U B cedbe camoM. Mo3r 4ejioBeKa CTAaHOBUTCS
WHCTPYMEHTOM ITO3HAHUS OPUPOABI U MOXET CAMOCOBEPIIEHCTBOBATHLCSI.
KonuuecTBo nHOpMaLn, odecneyrnBaroeil 3TOT KAYeCTBEHHbIN CKAavOK,
OJIMH Y€JI0BEK HE B COCTOSIHUM HAKOIIMTh 1 3a ThICSIYY KM3HEH. DTO — COBO-
KYITHBII OIBIT COTE€H MOKOJIEHU I, MUJIJIMOHOB JtoAei. ToJIbKO BITUTaB B ce0sl
ATy HAKOILJIEHHYIO Y€JI0BeYECTBOM MH(OpMALIKIO, MO3T YeJI0BeKa MOoJIydyaeT
BO3MOXXHOCTb UATU JAJIbIIIE B CBOEM Pa3BUTUM... OCMBICINB BCE 3TO, KAXKAbII
YeJIOBEK 3aIyMaeTCs HaJ BOIIPOCOM — €CJIM IICU-TI0JISI PETYJIMPYIOT MPOLECChI
BHYTPM Kax7I0ro Buaa*, monyasinu, Kak B HOPMaJIbHBIX, TAK U B DKCTpe-
MaJIbHBIX YCJIOBUSIX CYILLIECTBOBAHMS, KAKME XK€ TOTIA MEXaHU3MbI PETYJIMPYIOT
MPOLIECCHI, MPOUCXOASIINE B AKOJIOTMUYECKOU CUCTEME B LieJIOM?!.

“ITosHBIN BBIBOA (DOPMYJIBI BHYTPUBUIOBOIO PETYJIMPOBAHUS, CAMOPETYJIMPOBAHUS, BbI
MoxkeTe yBuaeTh B [1punoxenun 1.
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I'maBa 4. ®OpMHPOBAHHUE IKOTOTHIECCKON
CHUCTEMBI ILIAHETHI 3eMIA

[IepBas Xu3Hb MOSBUIIACH B TIEPBUYHOM OKeaHe (cMm. [1aBy 2) B cuity
1iej10ro psiaa npudyrH. OCHOBHAS U3 HUX — MOIVIOIIEeHHe MOPCKOI BOIOM XKECT-
KOr'o COJTHEYHOr0 H KOCMHYECKOr0 H3Iy4eHHs1, 'yOUTEIbHOTO ISl BCEro XKHUBOIo
Ha 3emuie. JIpyras npuunHa, HE MEHee BaxKHasl, 3aKJIIOYAETCS B TOM, YTO B MOP-
CKOii BoJie KOHIIEHTPHPOBAJIUCH HE TOJIbKO HEOPraHUYECKHE MOJIEKY.Ibl, HO TaK-
3Ke MPOCThIE U CJIOKHbIE OPraHNYeCKHe MOJIEKY/Ibl, BOSHUKIINE U3 HEOpraHude-
CKHX BO BpeMs1 aTMOC(epPHBIX 3JIEKTPHUECKHX Pa3psioB.

Bona okeaHa mocTOSSHHO HachIlIajach ra3aMy, COCTaBISIBIIUMMU MTEPBUY-
HYI0 aTMocdepy TUIaHEThI: YIVIEKUCIIBIM U CEPHUCTBIM, a30TOM, BOIOPOIOM,
KUCJIOPOJOM U JIPYrMMHU razamu. Bc€ aTo BMecTe sIBsieTcsl HeOOXOAUMbIMU
YCJIOBUSIMM JIJIS1 BOBHMKHOBEHMSI 3KM3HU (KaueCTBEHHbBIE ITPOLIECCHI, KOTOPhIE
MMPOUCXOIUJIN B IIEPBUYHOM OKeaHe, 0oJiee TToapoOHO onucaHbl B [1ase 2).

I1epBbIMM XKHUBBIMH OPraHU3MAMHU, NIOCJIE BUPYCOB, ObLIM MPOCTENiIIe OHO-
KJIETOYHbIE PACTEHHS, KOTOPbIE OCPEACTBOM ()OTOCHHTE3A, MOIIOIIAS] BUIUMbIiA
CIIEKTP COTHEYHOr0 M3JIy4eHNs, CTAIM CAMH BHYTPH ce0sl CHHTE3UPOBaTh OPraHu-
YeCcKHe CoeIMHEeHHs, He00XO0AuMbIe JIJ1s1 MX XKM3HeAeATeIbHOCTH. 10 mosiBiIeHU S
(pboTocuHTE3a, MPOCTEMIIIMEe OpraHU3Mbl MOJydaaud HEOOXOAUMbIE OpraHu-
YEeCKUE COeNMHEHMS TOJbKO U3 MOPCKOM BOJIbI, Il€, KAK TOBOPUJIOCH BHIIIIE,
OHM BO3HMKAaJIU TOJBKO BO BpeMsl aTMOC(EPHBIX JIEKTPUUECKUX pa3psiI0B.

DoTOCHHTE3 — IBOIONMOHHOE MPHOOPETEHNE, AaBIIee KOJIOCCAIbHbIN TOJI-
YOK Pa3BUTHIO JKU3HH HA ILIAHETE.

IlepBble pacTUTeNbHbIE OPraHU3Mbl ObUIM €1IE¢ OYEeHb IIPUMUTUBHBLIMMU,
yCBaMBaJIM TOJAbKO HUUYTOXHYIO YAaCTh COJIHEUHOI'O CBETa, MaJalolliero Ha
TTOBEPXHOCTh MMEPBUYHOTO oKeaHa. PurorutaHKkToH ycBanBai nmopsaka 1,5-2%
Magalonero coJiHeyHoro ceeta. CooTBETCTBEHHO, CKOPOCTh POCTa PACTUTEIb-
HOIi GMoMacChl 3aBUCENIA OT, TaK Ha3biBaeMoro, onojorndeckoro KI1/1 (koad-
(pureHTa OAEe3HOTO AEHCTBUS).

DUTOIUIAaHKTOH Hayajl MOKOPSTh NMEPBUYHBIM OKeaH, KOTOPbIA ObLI
LIAaPCTBOM IMPOCTEMIIMX OAHOKJIETOYHbBIX pacTeHUI. B mporiecce poTocuHTe-
3a, (QUTOIUIAHKTOH IMOIJIOIIA] YIJIEKMCIIbIMA ra3, paCTBOPEHHBI B MOPCKOM
BOJIE, W BBIIE/S, KaK IMTOOOYHBIM MPOAYKT, KMCI0poa. B HouHOe Bpems,
Koraa (POTOCUHTE3 MTPUOCTAHABIUBAJICS, (DUTOIIAHKTOH MCITOJIb30BAJ JJIS
CBOEM XKMU3HEAECATEIIbHOCTH CUHTE3UPOBAHHBIE B THEBHOE BPEMS OpraHUYeC-
KW€ COEAMHEHMS. DTU COEAMHEHWS MOMOTain (PUTOIUIAHKTOHY BOCCTAHABJIM -
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BaTbCS Y MOAAEPXKUBATh LEJIOCTHOCTh U AKTUBHOCTb €ro CTPYKTYyphl. Ilpu
3TOM (PUTOILUIAHKTOH PaCIEIIsi OpraHMYEeCKUEe COSIMHEHUS U JISI 3TOTO
rnpoliecca, o0paTHOro (GOTOCUHTE3Y, MOMIOLIAJ PACTBOPEHHBINA B OKpYyKa-
IOLLEN €ro MOPCKOM BOJE KUCJIOPOI, KOTOPbII, OMITh XK€, 00JbIICH CBOEH
4acThlo ObLT MPOAYKTOM hoTocuHTe3a. CliemoBaTesIbHO, MPH JI000M paciie-
IJIEHUH OPraHUYeCKUX COeAVHEHHUN MOIIoONAeTCsl KMCI0POd U, KaK N00OOYHbIN
MPOAYKT Pacnajaa, BbiAeJsIeTCs YITIeKUCIbIA ras.

ZKvBOTHBIE MUKPOOPTaHU3Mbl, (€CJIM HE OPaTh BO BHUMAHME 3BIIICHY 3€JI€-
HYIO 1 €li MOAOOHBIX), JaXe IPU CaMbIX UACAJTbHBIX IJISI HUX YCIOBUSIX, HE
MOLJIM MOSIBUTBCS B IEPBUYHOM OKEaHe /10 TeX Mop, NOKa (PpUTONIAHKTOH, a MOo-
TOM U 00Jiee coBeplIeHHble PACTUTE/IbHbIE OPraHM3Mbl, He HACBITHJIM TOBEP-
XHOCTHBII CJI0ii OKeaHa KHCJIOPOJAOM B TAKOM KOJMYECTBE, YTOOBI 00€CEeYnTh
HOPMAJIbHYIO JKM3HEIEeATEJbHOCTh U ISl JKUBOTHBIX OPraHU3MOB, KOTOPhIE,
OISIThb-TaKW, BOZHUKJIM B XOJI€ SBOJIIOLIMM U3 T€X XE€ IMPOCTECUIINX PACTU-
TEJIbHbIX OPTAHU3MOB.

Takum oO6pa3oM, 0 mepBoi MpocTeineii YKOJOrH4ecKo cucTeMe MOXKHO
TOBOPUTD JIUIIIb C MOMEHTA NOSABJIEHUA JKUBOTHBIX, T.€. OPraHU3MOB, MOLIOIIAI0-
X OpPraHNYecKue CoeIuHEeHHA. DKOJIOrHYecKasi CHCTEMA eCTh HH YTO HHOE, KaK
O0ajanc Mexay Bcemu ¢opMamMi M THNAMM XKHBBIX OPraHM3MOB M HMX Cpeoii
oouTaHu4...

C nosiBJI€HWEM MHOTOKJIETOUYHBIX XKMBbBIX OPTAHU3MOB HAYaJICS CJAeayI0-
IIMii Ka4eCTBEeHHbIi 3Tan pa3BuTus Xu3HU. COBepIIICHCTBYSICh B O€CIOIIaAHON
O0opbOe 3a BbIKMBaHNWE, MHOTOKJIECTOUHbIE OPTaHM3MBbI, B MIEPBYIO O4Yepeab
ONSATh PACTUTEJIbHBIE, MPUOOPESU HOBBIE KayeCTBa — pacnpeesieHHe
(yHKIMIA, MPOUCXOAAIIUX B OTHOKJIETOYHOM OpraHMu3Me, MeK1y Irpynmnamu KJje-
TOK, 00pa30BbIBAIOIIMX 3TOT MHOTOKJIETOYHBII OPraHu3M.

Bo3Hukiia crienmann3anys KJIETOK Ha BBINOJHEHUE TEX WM WHBIX
(pyHKIIMI, HEOOXOAUMBIX JJII HOPMaJbHON KM3HEAEATEIbHOCTU BCETO
MHOT'OKJIETOYHOI'O OpraHU3Ma. A 3TO IIPUBEIO K TOMY, UTO B KJIE€TKAaX MHOTO-
KJIETOYHBIX PaCTEHUI, CISLIMATM3UPYIOLIMXCS Ha (POTOCUHTE3e, ITOBBICUIIACH
aKTMBHOCTb 3TOr0 IMpollecca, U KakK CJIeICTBUE, YBEIUIMUICS OMOJOTUYECKUIA
KII/I, KxoTOpblii Yy MHOTOKJIETOYHBIX PACTEHUM IMEPBUYHOTO OKEeaHa —
BOJOPOCTIE — yxKe cocTaBisii mopsiaka 4%.

C nosiBjieHeM MHOTOKJIETOYHbIX PACTHTEIbHBIX OPraHU3MOB HAYAJICS CJle-
JOyoImuid OymM pocta 0MoOMacchl B IEPBHYHOM OKeaHe. DTO, B CBOIO ouyepeb,
NpUBEJIO K OyPHOMY POCTY KOJIMYECTBA M MHOT000pa3usl JKUBOTHbIX MHOTOKJIE-
TOYHBIX OPraHM3MOB, KOTOpbIE, B CUJIIY CBO€i 00JIbllIeii AKTHBHOCTH, BO3HUKIIIEH
B pe3yJbTaTe 00pbObl 32 BBDKMBAHHME, CTAJIM y2Ke BOJIIOIMOHHO IOMUHUPOBATD
HAJl PACTUTEJIbHBIMU OPraHU3MaMu. TeM He MEHEE, OHU ITPOIOJIXKAJIN OBITh 3a-
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BUCHUMbIMHM OT KOJIMYECTBA 6I/IOMaCCI)I, co31aBaeMoi PaCTCHUAMM B XOI€
(I)OTOCI/IHTCZ’»EI. ITocTeneHHO XXKMBOTHBIE MHOTOKJIETOYHBIE OpPraHMU3MbI pa3ac-
JJMJINCH Ha TP OCHOBHBIX TUIIA.

1) PacTuTe/ibHOSIIHBIE 2KUBOTHBIE OPraHNU3MBbI.

2) I11oTosAAHbIE JKMBOTHBIE OPraHU3MBbI (MTOEHAIOIINE PACTUTEIbHOSIIHBIE
>KMBOTHbIE OPraHU3MBbI).

3) Bcesanbie ;KUBOTHbIE OpraHu3mMbl, KOTOPbLIC MOIJIX ITOCAATb KaK paCTcC-
HUA, TaK U1 JKNBOTHBIX.

DBOMIOLIMOHHOE Pa3BUTHE PACTUTEILHBIX OPTaHM3MOB IPUBOAWIIO K Oyp-
HOMY Pa3BUTUIO (KMBOTHBIX OPraHU3MOB. DKOJIOrn4eckass CuCTeMa CTaHOBH -
Jlach BCE 0oJiee CJI0XKHOM 1 MHOrooopasHoii. Yto u kKakuMm oo6pa3oM nojaep-
>KMBAJIO TApMOHUI0, 0aJlaHC MEXIY BCEMU €€ COCTaBJISIIOLIUMU XUBBIMU
opraHu3mMamMu?

I1cu-nouis, n3aydaemMble KaXK/IbIM JKUBbIM OPraHU3MOM, CTAJIM OCHOBOIi Mexa-
HHU3MA CAMOPEryJIMpoBaHUs 3KO0JOrm4eckoi cucrembl. CaMoperyarupoBaHue
MMPOUCXOAMJIO BHYTPU KaxXKJIOTI0 BUJA XMUBbIX OpraHU3MoOB (IIOAPOOHO 3TOT
MeXaHM3M 00bsICHsICA B [1aBse 3).

Boigensiemblii B pe3yibrate (pOTOCMHTE3a KUCIOPOA U3 MOPCKOU BOJIbI
rnormnajaa B aTMocgepy IJIaHeThl, ero KOHLIEHTpalus IMOCTeNeHHO pocia. Bo
BpeMsI aTMOC(EPHBIX JIEKTPUUECKUX Pa3psiioB YaCTh aTMOC(EPHOro KMCJIO-
poza rnpeodpa3oBbIBaIaCh B 030H, 10 MEPEe POCTA KOHLEHTPALMKU KOTOPOTO,
B BEPXHUX CJI0SIX aTMOC(EPHI CTajl BOZHUKATh O30HOBBIN CJIOH TJIAaHETHI.

O30HOBBIN CJION CcTad 3alIMTHBIM 3KPaHOM OT XECTKOIO COJTHEUHOTO U
KOCMMYECKOTro n3jiydeHus. C TeueHreM BpeMEeHU 030HOBBIN CJIOI CTAaHOBWJI-
cs1 BC€ Oouibliie 1 OoJbliie, M HACTYMWJIA TOpa, KOra ero ToJIIIMHA cTajla 10C-
TaTOUYHOM JIJIS1 OTpakeHusl 00JIblIei YacTu 3TOro u3aydyeHusi. Bo3HUKIM ycJi0-
BMS 111 PA3BUTHS KM3HM HA MIOBEPXHOCTH CYIIH IIAHETHI.

[TepBbIMU OCBauBaTh Cylly HA4aJIM PaCTeHMS, CHavyajla pa3BUBasICh B MO-
IrPaHUYHBIX 30HAX, IIOTOM YXOMAs BCE IIyOxKe U Ii1yoxe B MaTepuku. [lepBbiMu
MOKOPUJIM CYLIy IJIAaBYHBI, XBOIIM M MAIlOPTHUKOOOpa3Hbie. Pa3zBuBasich B
YCJIOBUSIX aTMOC(MEPBI, B KOTOPOI KOHLIEHTPpALMS YIJIEKUCIOro ra3a BO MHOIO
pa3 OoJIblIIE €ro KOHLIEHTPALMM B MOPCKOM BOJIE, TIEpBbI€ HA3eMHbIE€ PACTECHUS
LIArHYJIM Jajblie B MexaHu3Mme porocuHTe3a. buonornueckuii KIIJI aTrx
pacTeHuil nocturai yxe 5%.

3a pacTeHUsIMU Ha CYLIy BBILLIM U XXKMBOTHBIE. [IepBbIMM Ha3eMHBIMU
>KMBOTHBIMU OBLJIM 36MHOBOAHBIE, MOSIBUBIIMECS B PE3yJbTaTe BOJIIOLIAN
KMCTenEpPhIX pb10. Havanock popMupoBaHME 3KOJIOTMYECKON CUCTEMBI U Ha
cyure. [Ipru€m, pazBuTHre XKM3HU Ha Cy1IEe IIPUOOPEIIO Topa3no 0oJiee OypHBIit
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xapakTep. [MraHTckue XBOILIM, IUTIOIIKM U NAallOPTHUKOOOpa3HbIE CO31aBalu
OIPOMHOE KOJIUYECTBO pacTUTeIbHOM 0romacchl. [loegats Takue ruraHTCKue
pacTeHusI MOTJIM TOJIBKO JIMIIb KPyITHbIE XUBOTHBIE. Ha 3emie HacTynuiio
BpeMsI TUTaHTOB. ..

Bcien 3a 3eMHOBOAHBIMU Ha CyllIe MOSIBUJIMCH IIpeCMBbIKalOIIuUecs,
KOTOpPbIE UMEJIN LIEJIbIA Psil 9BOMIOLIMOHHBIX IPEMMYILIECTB M BCKOPE CTaIu
JTOMMUHUPOBATh Ha cyiie. LlapcTBo ruraHTOB — IMHO3aBPOB MPOI0JIKATIOCh
COTHUM MMWJIJIMOHOB JieT. Ho KOHILIeHTpalusl yIJIEKUCJIOTO ra3a B atMocdepe
cTajla YMEHbIIATHCS, TaK KaK OTPOMHBIE MACChl YTIJIEKUCJIOTO I'a3a MorJIona-
JIMCh U3 aTMoc(depsl B pe3yiabraTe (OTOCMHTE3a U CTAHOBMJIMCh COCTaBHOM
yacTblo OMOMacchl TUIAHETHI.

HaxoruieHHBIH 10 MOSIBJICHUS XXU3HU B aTMOC(depe YIJIEKUCIbIl ra3 ObLl
MOCTEIEHHO, 32 COTHA MUJUIMOHOB JIET, U3PACXOA0BAH TMTAHTCKMMU PACTEHHU -
SIMU. 3aKOHUMJICSI «3aIlac» YIJIEKMCIOro ra3a miaHeThl. OH MpoaoJKall MOCTy-
naTh B aTMOcdepy MpY U3BEPKEHUSIX BYJIKAHOB M KaK MPOAYKT >KU3HEIesI-
TeJILHOCTU XUBBIX opraHu3MoB. [locTeneHHO TeKTOHMUYecKass aKTUBHOCTD
3eMJIM yMEHbIlIajJach, BCE MEHbIIIE M MEHbIIE Ta30B BbIOpAChIBAJIOCH B
aTMocdepy 13 Heap, B TOM YMCJE M YIJIEKUCIOTo raza. 9To MOCIyXUI0
MPUYMHOM TOTO, UTO TMIFaHTCKME PACTEHMS CYIUM CTaJu Iorudarth. Mx
OCTaBaJIOCh BCE MEHbIIIE, U, B KOHEYHOM UTOTE, 3TO ObLIO OJHOM U3 MPUYUH
3aKara 1apCTBa TIMITaHTOB — JIWHO3aBPOB...

BmecTo pacTeHMiA-ruraHToB, IUTIOLLEN, XBOIIEW U IPEeBOBUIHbBIX AITIOPOT-
HUKOB Ha BOJIIOLIMOHHYIO apEHY BBIILINU 00JIe€ COBEPILICHHBIEC PACTUTEILHBIE
OpraHu3Mbl — rojaoceMeHHsble, Onosorndyeckuii KIIJI koTopbix yXe mocTurail
7% . TuranThl, TIOKa OBLIN OJIAaTONIPUSTHBIC YCJIOBUS JIJISI KX pOCTa U pa3BUTHS,
MMPOCTO MOAABJISIZIM BO3MOXHOCTb Pa3BUTUS TOJIO0CEMEHHBIX. M TOJNBKO ¢
rM0€JIbI0 3TUX TUTAHTOB TOJIOCEMEHHbBIE PACTEHUS IOJYUYMIIN CBOOOLY IS
CBOET0 pa3BUTUSL.

DTU pacTeHus1 ObLJIM 3HAYUTEIbHO MEHbIIIE CBOMX IPEAIIeCTBEHHUKOB.
ZKVIBOTHBIIT MUp, IpULLIEAIINIA HA CMEHY LITapCTBY TUTAaHTOB, TOXE ObLJI rOpa3-
J10 60J1€€ CKPOMHBIM ITO CBOMM pa3MepaM. Ho 3BoIIOLIMOHHO €10 ¢chopMUpPO-
BaJii 00Jiee COBEpIIECHHbIE XMBOTHbBIEC. KaK OCKOJKM OBLJIOrO BEJIWYUS, B
HEro BOLUIA TMTOTOMKM AUHO3aBPOB U 3¢ MHOBOIHBIX.

Crenyromuii 3Tan 3HaMEHOBAJIO IMOSIBJIEHUE TTOKPBITOCEMEHHbBIX pacTe-
Huit, onomornuyeckuii KIIJ kotopseix yxxe mocturan 10%, onm ogHaKo, He
MPUILJIM Ha CMEHY IOJJOCEMEHHBIM, KaK MOCJeIHME MPUIIIM Ha CMEHY
TUTIONIAM, XBOLLIAM U MalOPOTHUKO0Opa3HbIM. OHU ITPOCTO OCBOWJIM pa3HbIe
KJIMMaTUYeCKME Mosica MOBEPXHOCTU ILIaHeThl. [Ipnuyém, rojoceMeHHbIe
OKa3aJIMCh 00JIee MPUCIOCOOTCHHBIMU K CYPOBBIM KIIMMATUYECKUM YCIIOBUSIM
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1 OCBOWJIY 00JIEe XOJIOAHbIEC KIIMMAaTUYECKUE T10sica IaHeThl. I11o mepe dop-
MupoBaHUs GJIopbl 3emMiin, GOpMUPOBATUCH €€ OoraTast (payHa — KMBOTHBIMI
MUpP. DTOT NMOCJEIHUIA THII IKOJOTHYECKOH CHCTEMbI COXPAHMIICA M 0 HAIMX
JIHEH.

[Tpupona He cMor1a ITOKa CO31aTh PACTUTEIbHBIM OPraHU3M C OOJIBLLINM,
yeM JeciaThb npoueHToB, onogorndeckum KIIJA. M eciu paHbliie nosiBaeHue
HOBOI'O TUIIA PACTEHUI MPUBOANUIIO K OypHOMY U3MEHEHMIO XKUBOTHOT'O MUpa,
TO C MOSIBJICHUEM ITOKPBITOCEMEHHBIX 3TOT MPOLIECC MTPEKPATUIICS.

CHayvayia HOBbIE€, BO3HMKAIOIIKWE B XOAEC IBOJIOLIMU, BUIbI 3aMOJHSIIN
CBOOOJHbBIE 9KOJOTMYECKUE HUIIIM, a TOCJEe 3aI0JIHEHUS BaKaHCUI, HOBbIi
BHJI MOT IPOOMTHCS, JIMIIIb BLITECHUB M3 KAKOM-/T100 K0JJ0rM4eCKOii HUAIIH JApYy-
roii BUJ, y>Ke €€ 3aHMMAaIONIMii. DTO MPUBEJIO K KA4eCTBEHHOH IBOJIIONUN KH-
BOTHBIX Ha IJIAHETEe. DBOJIIOLIMS XKMBOTHbBIX MEPeNLIa Ha IPYyroil KayecTBeHHbI
YPOBEeHb, HOPMaJIbHOE pPa3BUTHUE KOTOPOro 003aTE€IbHO IPUBOAUT K
MOSIBJICHUIO Pa3yma.

Bc€ 310 Tak Mu 4yTh MO-IpyromMy, IpOMCcXoauI0 U MPOUCXOAUT HA MHO-
rux 1iaHetax boabmoro Kocmoca. Ha Hatieit riianete 3eMitst ToxKe TTOSIBUJI-
cs1 pa3yMHbIid Bug — Homo Sapiens. Ho homo sapiens npuinén u3BHe 1 3aCeInI
BKOJIOTMYECKYIO HUIILY, 3aHSTYIO 10 HETO HeaHAepTaabllaMU, BOSHUKIIVMU B
XOJI€ PBOJIIOLIMY XXM3HU Ha MJIaHETE.

B cuity Toro, 4To HeaHaepTaIbLbI ObLIM 00J1€€ MHOTOUYMCIEHHBIMU, TP -
CHOCOOJEHHBIMU K 36MHBIM YCJIOBUSIM U 0OoJiee cuiabHbIMU, Homo Sapiens
caM B HayaJjie CBOEro OCBOE€HMSI IJIAHETHI ObLIT IIPOCTO HE B COCTOSIHUU BBITE-
CHUTH UX. DTO CAEIANIM 32 HETO. B 5KOJI0rM4ecKyo HUIIY €ro BCEJIWJIN, KTO U
KaKMM 00pa3oM — MbI pa30epém aajblie...

XoTenoch Obl OTMETUTD JIMIIIb OJTHY OCOO€HHOCTh, KOTOpasi ONpeaeasieT
TUI XKUBOTHBIX OPraHU3MOB, Y KOTOPbIX MO2KET BO3HUKHYTb, B X0/I€ 3BOJIIOLHH,
pasyM — 3TO BCESIAHOCTb... V1 CBSI3aHO 3TO C BeCbMa IPOCTOM IPUYMHOM.
Kazknpiii opraHu3M B COCTOSIHUM O€3 Bpeaa 1J1s1 ce0s1 pacIlenUTh OpeIeIeH-
HYIO0 103y S1/1a, TOIaAaoiero B HEro U3 OKPYKarIe Cpebl.

J1J151 KaXKAoro TMNna M BU1a CyILIECTBYET CBOSI KpUTUUECKAasd KOHLICHTPALIUS
s]1a B OpraHu3Me, C KOTOPOM 3TOT OPraHM3M B COCTOSIHMU cipaBUThes. Ecnu
K€ B OpPTaHM3M IIOCTYIIaeT OOJIbIEe, YEM KPUTUYECKAS J103a KAKOTO-JIMOO
si71a, N30BITOK €ro AEUCTBYET YITHETAIOIIE HA T€ I UHbIE (DYHKIIMW WUJIU CU-
CTEMbl OpraHu3Ma. Tak BOT, pacTHTeJbHbIE SIJIbl, KOTOPbIE B OOJIbIIECH WU
MEHBILIE CTETIEHU €CTh B KAXXIOM PACTEHUM, YTHETAIOIIIE AEHCTBYIOT HA KJIETKH
THIIA HEHPOHOB. U He cilyyailHO y paCTeHUIA HEeJIb3s HAWTHU KJIETOK, 10 CBOEMY
CTPOECHUIO, TIOAOOHBIX HEMPOHAM...
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TpaBosimHbBIE XXNUBOTHBIC, MMUTASICh PACTEHUSIMHU, MOJYJalOT J03bl PACTH-
TEJIbHBIX S1I0B OOJIbIIIME, YEM UX OPTAHMU3MbI B COCTOSIHUM pacllenuTh. M30bI-
TOK PaCTUTEbHBIX SIA0B YTHETAIOIIE JeAICTBYET Ha 3BOIIOLMIO HEMPOHOB U Jie-
JIaeT HEBO3MOKHbBIM MOSIBJIEHNE Y HEHPOHOB 3THX JKMBOTHBIX BEPXHEACTPAJIbHOIO
H MEHTAJIbHOI'O TeJ, 0€3 KOTOPOTO HEBO3MOKHO BOBHMKHOBEHHE pPa3yMa.

[T10oTOSIIHBIE (KMBOTHBIE MOIYYaIOT C IMUILEN TAKOE KOJIUYECTBO TPYITHOTO
(3KMBOTHOTO $1]12), KOTOPOE UX OPraHK3M ITOJIHOCTBIO pacIleNUTh HE B COCTO-
stHUM. TpyIHbINA 1 HapylIaeT 0OMEHHbIE MEXaHU3Mbl OpTaHU3Ma, U HEUPOHBI
MO3Ta TaKUX XXKMUBOTHBIX HE TT0JIy4aloT Hy>KHOT'O KOJIMUECTBA BEILIECTB, HE00-
XOJVMBIX TP 3apOXACHUN U Pa3BUTUM MEHTAJILHBIX TEI.

BcesinHble XKMBOTHBIE I10JIY4alroOT C MUILIENA SObI KaK OIOHOIO, TaK 1 APYIOoro
tuna. Ho Kkonn4ecTBo 3TUX s110B TaKOBO, YTO OpraH1M3M B COCTOAHHNU paClIC-
IINTDb X ITOJIHOCTBIO, YTO 1 CO311a€T 6J'IaFOHpI/IHTHI)I€ YCJIOBUA OJIsd ITOABJIICHUA
YV BCEAOHBIX 2KWBOTHbIX HeﬁpOHOB, NMCEIOIIMNX BEPXHEACTPAJIbHbIC U MCHTAJIbHbIC
TeJ1a, MPU KOTOPbIX BO3MO2KHO BOSHUKHOBCHHE pa3yMa...

Takum 00paszoM, pacTureibHblie (POPMbI KU3HHM SBJISIOTCHA (DyHIAMEHTOM
JII000i1 3K0J10rm4ecKoii cuctemMbl. OT Yyero Xe 3aBUCUT KOJIUYECTBO PACTUTEIIb-
HOIi 6MoMacchl B TOM MM MHOUN 3KoJioThuyeckoil cucteme? s 000t
DKOJIOTMYECKON CUCTEMbl OCHOBHBIMHM OIIPEACISIOIIMMU NpU3HAKAMU
SIBJISIFOTCSI CJIEAYIOIIME:

a) MOIITHOCTb COJTHEYHOM paauannu (€€ onTuIecKas 4acTh), Magarolas Ha
€AVHUILY TTIOBEPXHOCTHU B €IMHUILY BpeMEHHU (IIPH MPEBBILLIEHUU JOITYCTUMOW
MOIIIHOCTH COJTHEYHOM paguaiuu, KMBbIe OpraHU3Mbl TUOHYT).

0) 6uonornueckuit KIIJI pacTuTeIbHBIX OpraHU3MOB, T.€., KaKasl 4acTb
COJIHEYHOTO CBETA IOTJIOIIAETCS PACTEHUSIMU 1 UCIIOJb3YeTCS P CUHTE3€
OpraHMYECKUX COSIUHECHUA.

B) KOJIMYECTBO Pa3HbIX BUIOB PACTUTEIbHBIX OPTAHU3MOB.
I) KOJIMYECTBO PaCTEeHMI OMHOTO BUA.
3anucaB BCE 3TO B MATEMAaTUYECKOM BUJIE, TTOJIy4a€M BbIpaXKEHUE:

Sij

I | Iweo i) nGi) ds di dj = my() ()

000

rae:

mi;(t) — KOJIMYECTBO PacTUTEIHLHON OMOMACCHI, CHHTE3UPYEMO B €111 -
HUIIy BpEMEHU BCEMU PACTUTEILHBIMU OpraHM3MaMM Ha ¢IWHUIIE TTOBEp-
XHOCTH IUTAaHEThI. YacTh pacTUTEIbHOI OMOMACCHI ITOTJIOMIAIOT PACTUTEIBHO-
SIIHBIE (TPaBOSIIHBIE) XKMBOTHBIE. 13 3TOM 4acTH, MOCJIE COOTBETCTBYIOIIETO

116



Thasa 4. QOPMUPOGGHUQ 9K0402UHECKOIU cUCMeMbl NAAHembl 3eMAs

pacuIeIviCHUs U NpeoO0pa30BaHMsI, CUHTE3UPYETCS OrMomMacca TpaBOSIHBIX
2KMNBOTHBIX:
sab

|| [ miy(6) w(ab)n(ab)dsdadb=m®,(t)y  (5)
000

rae:
m?,(t) — Oromacca TpaBOSIIHBIX JKUBOTHBIX, CUHTE3MpyeMasl B §AUHUILY
BpEMEHM Ha €IMHUILIC TIJIOIIAIN.

[11oTOos mHBIE XKMBOTHBIE MOEIAIOT YACTh TPpaBOAAHDLIX, ITOCJIC COOTBECTCTBY-
IOLIECTO paCICIUICHUA N Hp€O6p8.30BaHI/IH 13 3TOM YaCTHu CHUHTCE3UPYCTCA ouno-
Macca IJ0TOAAHbIX XKUWBOTHBIX:

scq

| syt (con(abydsdedq=ms(t)  (6)
000

rie:
m*%,(t) — OuomMacca TpaBOSIIHBIX XKMUBOTHBIX, CHHTE3UpyeMasi B €IMHUILY
BPEMEHU Ha €IMHULIE TUIOLIAIN.

CrnenyeT OTMETUTD, UTO K TPABOSIIHBIM XKUBOTHBIM OTHOCSITCSI BCE BUBI,
KOTOpbIE MOEAA0T KaK XWBbIC, TAK 1 MEPTBbIE PACTUTEIbHbIE OPTaHU3MBI.
Hcnonb3ysa BBenéHHBIE 0003HaYeHUd (4), (5), (6) MOXHO 3amucaTh MaTeMa-
TUYECKYIO MOAEJIb DKOJOTUYECKOM CUCTEMBI B BUJIE:

my(t) + m*,(t) + m*9,(t) = consty (7)

Kak mokaszanu mpakTuyeckue McciaeaoBaHusI 01MooroB, Tojabko 10%
OmoMacchl pacTeHUI MEPEXOIUT B OMOMACCY TPaBOSIIHBIX JKUBOTHBIX, 11 10%
O61oMacchl TPaBOSIAHBIX XKMBOTHBIX ITpeoOpa3yeTcsl B 0MoMaccy MI0TOSIAHbBIX
>KUBOTHBIX. ECIM MMOACTaBUTh B 3TO YpaBHEHME 3HAYCHUS CJIaraeMbIX U
BBIHECTH 32 CKOOKM O0ILI1€ MHOXKXMTEJIN, OJTYYMM 3TO YpaBHEHME B HECKOJIb-
KO Ipyrom, 00Jiee HAIJISIAHOM BUE:

slj

| | [W(s) ®iinGj) ds di dj [1+...+...]=constx  (8)
000

N3 popmyiisl (8) BUIHO, YTO BCE MHOTOOOpa3re (popM KMBOU ITPUPOIbI,
€€ KaUeCTBEHHbII U KOJJMYECTBEHHBIN COCTaB OIPeAcsieTCs:

a) INIOTHOCTBIO ITOTOKAa COJIHCYHOI'O CBCTA, IMaJalolmero Ha CAMHNLIY
ITOBEPXHOCTU TNIAHETHI B CAMHUILY BPEMCHMU.
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0) 6uonorndyeckum KIIJI pacTUTEIbHBIX OpraHU3MOB, T.€., KaKas 4acThb
COJTHEYHOT'O CBETA MOMIOILIAETCS U MMPeo0pa3yeTcs B paCTUTEIbHYIO OMOMAacCYy.

Koasdppunment ¥ (ij) HEOOMHAKOB Y pa3HbIX TUIIOB PACTUTEIbLHBIX Opra-
HU3MOB 1 MOXET IIPMHUMAaTh 3HAYEHUSI B MHTEpBaJe:

0 < W(@j) =1

Camble COBEpLIEHHbIE TUITbI PACTUTEIbHBIX OPTaHU3MOB Ha 3eMJie UMEIOT
ouonornueckuii KIIJ pasnbiit 0,1 (10%). Takum oOpa3oM, CIOXKHOCTb,
MHOrooo6pasue (popM U BUJIOB KOHKPETHOI 9KOJIOTMYECKOM CUCTEMbI OIpe-
JIeIIeTCs B IEePBYIO ouepeab A1ByMs rmapamerpamu — W(s) u W (ij).

A ecJIv y4eCTb, UTO IMJIOTHOCTb MOTOKA COJTHEYHOI'O CBETa, MaJdalollero B
SAVHUILY BpEMEHU Ha €AMHUILY ITOBEPXHOCTU U3MEHSIETCS OUEHb MEAJICHHO
1 IPUTOM ITOCTEIIEHHO YMEHbIIAETCS (€CJIU CpaBHUBATh MHTEPBAJI BpEMEHU
C MOMEHTa BO3HUKHOBEHMS XKM3HU Ha IJIaHeTe U TeKylllee BpeMsl), U B Teue-
HHE TOTO Xe MEproia BPpEMEHM Ha CMEHY ITIPOCTOM SKOJJOTUYECKOM CUCTEME
MIpUXOArJIa 00JIee CJIOXKHAS, COBEPIIEHHAsI, MOXHO CIIeJIaTh CAEAYIOIIAN Bbl-
BO/I:

buonornmyeckmii KIIJI siBisieTcsi 0CHOBHBIM MapaMeTPOM, ONpeaeisiomumM
MHOrooopasue (popM 1 BHI0B, 00Pa3yIOIIHX JI00YI0 3KOJOTHIECKYI0 CHCTEMY.

Bruipaxxenue (8) siBIsIeTCSI OCHOBHBIM 3aKOHOM 3BOJIIOLIMU KMBOI MaTe-
pun. [Ipruém, u3 3TOro 3aKoHa cjieayeT 3aKOHOMEPHOCTb MOSIBJICHUS Pa3HO-
o0pa3HbIX opM Ku3HU B KocMoce Ha pa3HbIX IJlaHeTax (He TOJIbKO OeJi-
KOBbIX). MCTOYHMKOM J1J1s1 BOBHMKHOBEHMS XKU3HU MOXKET CITY>KUTh HE TOJILKO
TUIOTHOCTb MOTOKA COJTHEYHOTO cBeTa W(S), KaK 3TO IIPOM301LI0 Ha TUIAHETE
3eMJisl, HO M JItoOO# Ipyroii MMOTOK MaTepUii, UYTO €CTECTBEHHO MPUBEAET K MO-
SABJIEHUIO APYTUX (HOPM KU3HMU.

MHuoroo0pa3ue (hopM KHU3HH — 3aKOHOMEPHO.

Kpome Toro, n3 GopMysibl 3KOJIOTMIECKOM CUCTEMBI (8) ClIeAyeT BBIBO, O
BO3MOXKHOCTU UCKYCCTBEHHOTI'O CO3JaHUSI PACTUTEIbHBIX OPraHU3MOB C pa3-
mnaaeivMu KT W (ij), Oonpmmmm, yeM y moKpbIToceMeHHBIX (0obiie 10%).

DT0 JAET KJII0Y K YIIPABJIEHHIO 3BOJTIONMEN 3KO0JI0IrM4eCcKOoii CMCTeMbl, BO3MO-
’KHOCTb HCKYCCTBEHHOI'0 CO3IaHUS KAY€CTBEHHO HOBBIX 3KOJIOTMYECKHX CHCTEM,
pellleHHI0 MHOTHX JKO0JIOTHYECKMX M JIPYTHX Npo0JieM, KOTOpPble BO3HUKJIU Y
yejjoBeyecTna!
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I'masa 5. Kpyroooopor ;Ku3HH HA 3€MJIE.
MHOTOMEpPHOCTH JKU3HHU

KauecTBeHHBIM OTJIMYMEM XHUBOI MaTepru OT TaK Ha3bIBaeMOIi MEPTBOIA,
SIBJISIFOTCSI 0COOEHHOCTH CTPOEHHSI OPraHHYECKHX MOJIEKYJI, 00pa3yIoIuX KJIeTKH
JI000ro opraHuaMa. DT MOJIEKYJIbl U3MEHSIIOT MEPHOCTh MUKPOKOCMOCa
KJIETKM JI0 TaKO# BEeJIMUYMHBI, KOI/1a Ka4eCTBEeHHbIi 0apbep Mexay (hu3niecKum
1 3(PMPHBIM YPOBHAMM MCYE3a€eT, H MPOUCXOAUT neperekanue popMm MaTepuii C
¢uznyeckoro ypoBus Ha 3¢upHbiid. Ha apupHOM ypoBHE hopMUpyeTCsl TOUHAS
KOTIUS KJIETKU (PU3UYECKOro ypoBHs U3 Matepuu G (moapoOHO 00 3TUX Me-
XaHU3Max ToBOpuJIoCh B [1aBe 2). CMHTE3UpYyeTCs, TaK Ha3bIBaeMoe, I(hupHoe
TEJ0 KJIETKH.

[Tpu sBOITOLINM KU3HU Ha OTNIPEACIEHHOM 3Tare BO3HUKAIOT MHOTOKJIE -
TOYHBIC OPTaHU3MBI, Y KOTOPBIX Kaxkaasl KJIeTKa B OTAEIbHOCTA (PYHKIIMOHM -
pyeT B MHTepecax Bcero coobdiecTBa. M Bce KIIETKM MHOTOKJIETOYHOTIO
opraHmsMa Co3Jal0T cOaJIaHCUPOBAHHYIO CUCTEMY — €IMHBII OpraHu3M U3
MHOKECTBa MPOCTEHIINX OPTaHN3MOB-KJIETOK, B KOTOPOM BCe (DYHKIINHM 3TUX
MIPOCTEUIIINX OPTAHU3MOB COTJIACOBaHbI MeXny coboit. OHM U pU3NIECKN
00pa3yIoT LEIbHYIO CUCTEMY — (PH3MYECKOE T€JI0 MHOTOKJIETOYHOTO OPraHM3Ma.

Yo Xe MpoucxoauT ¢ 3(pUPHBIMU TeJaMU KJIETOK MHOTOKJIETOYHOTIO
opraHusma? Y oJHOKJIETOYHBIX OPTaHU3MOB YCJIOBUEM XKU3HU SIBJISIETCS rap-
MOHMS MeXAy (pM3uYeCKuM M 3(UPHbIM TeJaMH, MPH KOTOPOil BO3HUKAET
HUPKYJISANUS (MepeTeKanue) MaTepuii MexK1y YPOBHSIMHU. MHOTOKJIETOUHBIN Op-
raHu3M Ha (PU3UUYECKOM YPOBHE MpeACTaBiIsieT OO0 corjlacoBaHHYIO (DYH-
KIIMOHUPYIOILILYI0 CUCTEMY KJIETOK. YCJIOBUSIMHU XW3HU MHOTOKJIETOYHOIO
OopraHu3sMma SIBJIsIETCS HE TOJIbKO TrapMOHUSI MeXAy (pU3ndecKruM 1 3(UPHBIM
TeJJaMU KaXXI0U KJIETKU B OTAEJbHOCTHU, HO 1 TApMOHMS MeKIy I(DMpHbIMH Te-
JIAMH BCeX KJIETOK, 00pa3yoIIiX JaHHbI MHOTOKJIETOYHBIH OpranusMm. Ipyrumu
CJI0BaMU, 3(PMpPHBIE TeJ1a KIETOK MHOTOKJIETOYHOTO OpraHW3Ma Ha 3(ppHOM
YPOBHE CO3/1al0T TOXE €AMHYIO CUCTEMY — I(PUPHOE T€JI0 MHOTOKJIETOYHOTO Op-
ranu3sma (cM. Puc.44 u Puc.45).

YcinoBrueM HOpMaJILHOM XU3HEAEATEILHOCTHU SIBJISIETCS COaTaHCUPOBAH-
HOCTb IIPOLIECCOB MeXAy (pU3NYeCKUM U 3(PUPHBLIM TejlaMU opraHuzMa. B
XOJ€ 3BOJIIOLIMY MHOTOKJIETOYHBIX OPraHU3MOB (pU3NUECKUE KIIETKH UX
oOpazylonue CreuraIn3upoBaInCh HA TEX WM MHBIX (PYHKIMSIX, HE00XO-
JUMBIX JIJISI 00€CIIeYeHUS XU3HEAEATSIbHOCTA U XKM3HECIIOCOOHOCTH Opra-
Hu3Ma B 1iesioM. [1pu coBepiieHCTBOBAHUY ATUX MEXAaHU3MOB KJIETKM, BBITIOJI-
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HSIIOLLME pa3Hble (PYHKIIMM OpraHn3Ma, U3MEHUJIUCh U BHEILIHE, U BHYTPEHHE,
YTO MPUBEJIO K BOBHUKHOBEHHMIO PAa3HbIX THIOB KJETOK opranusma. PasHas
CTPYKTYypa KJIETOK OpTraHM3Ma IpuBeJia K TOMY, YTO 3TU KJIETKU OKa3bIBaIU
pa3IMYHOE BJIMSHME Ha CBOMi MUKPOKOCMOC. BeiaeacTBre 3Toro HeKOTophie
TUIIbI KJIETOK OpraHr3Ma Ipruoope i HOBOe KayecTBO. M3MeHeHre MeEpHOCTH
MHUKPOKOCMOCA 3TUX KJIETOK JTOCTUIJIO YPOBHS, MMPU KOTOPOM OTKPbLICS
KavyeCTBEHHbI Oapbep Mexay ¢u3uYeCcKHUM UM acTpajbHbIM IjaHamMu. M1 Ha
acTpaJIbHOM IJIaHe HavaJICcsl CUHTE3 acCTpaJlbHbIX TeJT 3TUX KJIETOK, KOTOPbIE,
B CBOIO OUYepe/ib, HA 3TOM YPOBHE CO3[aJIM CBOIO CUCTEMY B3aMMOJICACTBUSI.
Pa3zBuTHe Takolii cucTeMbl Ha acTpajbHOM IJIaHe MPUBEJIO K POPMUPOBAHUIO
aCTPAJIbHOTO TeJIa OPraHu3Ma.

B cuiy ocobeHHOCTel OT/IMUMS acTpajJbHOTO IJIaHA OT (PU3UYECKOroO,
acTpajibHbIE TeJIa Y OpraHU3MOB MOTYT OBITh 00pa30BaHHbBI, KakK OgHO (op-
Moii matepuu G (cM. Puc.46 1 Puc.47), tak u nymst — G u F (cMm. Puc.48 u
Puc.49). ActpanbHoe Telo opraHu3ma, oopazoBaHHOe U3 ogHOU matepuu G,
Ha3bIBACTCSl HIZKHEACTPAJIbHBIM TEJIOM, a 00pa30BaHHOE U3 IBYX (hOpM MaTe-
puu G u F — BepxHeacTpaJabHBIM WJIH MOJTHBIM ACTPAJIbHBIM TEJIOM.

J1o mosiBjieHUs1 y OpraHU3MOB BEpXHeacTpaJIbHbIX TeJI, 9BOIOLIMS KUBOM
MaTepuM MpPOoIa MHOXECTBO Pa3HbIX 3BOJIOLIMOHHBIX CTaAWUiA, BOZHUKIIO
OrPOMHOE KOJIUYECTBO Pa3HOOOPA3HBIX JKMBOTHBIX OpraHu3MoB 1 (popm. Ho
TOJIbKO HECKOJIBKMM BUAAM XXMBOTHbIX, Y KOTOPHIX HEPBHBIE KJIETKU — HEM-
pPOHBI — 00pa30BaJii CKOHLEHTPUPOBAHHYIO BHYTPU yeperna opraHusma
CAUHYIO0 CUCTEMY — MO3I, COCTOSIIMI U3 MHOTUX MUJLIMAPJOB HEMPOHOB,
y1aJ10Ch B XOJI€ 9BOJIIOLIMY HapaboTaTh BepXHeacTpaibHbIe Tejla. MO3r ueno-
BeKa 00pa30oBaH YeTbIpHAALATHIO MUJLIMApAaMU HEMPOHOB.

Bce 3T xXMBOTHBIC, UMEIOIIME BepXHeacTpaJibHbIe Teja, OTHOCSATCS K
OTPSIIY BBICHIMX MJIEKONMMTAIINX. DTO — CJIOHBI, AeJb(puHbI 1 YenoBeK. U
TOJILKO YEJIOBEK, B CUJIYy €T0 BUIOBBIX OCOOCHHOCTEH, MPU IOJHOLIEHHOM
pPa3BUTHUM CBOETO MO3Ta MMeeT BO3MOXKXHOCTb HapaboTaTh Apyrue Tejia Ha
OCTaJIbHbIX YPOBHSIX TJIAaHETHI (MEHTAJIbHBIE TeJIa — MepPBOe, BTOPOe, TPEThe U
4eTBEPTOE).

[Tpu BOUTHIBAaHMM MO3IOM 4YejioBeKa OTpOMHOT0 00béMa MH(POPMALIUH,
HAKOIUIEHHOTO Y€JI0BEUECTBOM 3a BCIO MCTOPUIO €0 CYIIECTBOBAHMS Ha Ijia-
HeTe 3eMJIs M KaYeCTBEHHOM OCMBICJIMBAaHMM 3TON MH(pOpMaInM, HEHPOHBI
MO3Ta CTPYKTYPHO M PYHKIIMOHAJILHO U3MEHSIIOTCS (B OOJIBIIEH CTeTIeH —
Ha 3(UPHOM M acTpajibHOM ypoBHsX). I[Ipu 3TOM 3(pupHBIE U acTpajibHbIe
TeJda HEMPOHOB CTAHOBATCS 00Jiee MJIOTHBIMU, «TSKEJIBIMU», YTO MPU
HapabOTKe IMOJHOI0 BepXHEacTpaJbHOIO Tejia MPUBOIUT K MCYEC3HOBECHUIO
O4epeHOro KaueCTBEHHOIo 0apbepa MexX 1y (PU3NYECKUM 1 TTIEPBLIM MEHTAJIb-
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HBIM IJIAaHOM I1aHeThl. [Ipy 3TOM HauMHAEeTCsI CUHTE3 U pa3BUTHUE TIEPBOrO
MeHTanabHOro Teaa (cM. Puc.50 u Puc.51), nojsHas 3BoJIOLUS KOTOPOTIO,
MpeICTaBIsIeT COO0M Iocae0BaTeAbHbII CUHTE3 U3 TPEX (popM MaTepuu G,
FuE.

[Tpu panbpHeIeM rTapMOHUYHOM JYXOBHOM Pa3BUTHUM UeJIOBEKA, IEPBOE
MEHTAJIbHOE TEJIO YIJIOTHSIETCS, YTO HAa ONPEIeIEHHOM YPOBHE 3TOTO pa3BH-
TUSI IPUBOJUT K OTKPBITUIO OYE€PEIHOr0 KauyeCTBEHHOIro Oapbepa MEXIy
(pn3MYECKMM 1 BTOPHIM MEHTAIbHBIM IUIAHOM IIaHEeThl. HaunmHaeTcs Hapa-
00TKa BTOPOIO MEHTAJILHOTO TeJia IMOCJAEI0BATEIbHO U3 YEThIpEX (POpM MaTe-
pun G, F, Eu D (cm. Puc.52 u Puc.53). U nanee npu Tex Xe yCJIOBUSIX Tap-
MOHWYHOTO Pa3BUTHS MTOCIEAOBATEILHO HAPAOAThIBACTCS TPEThE MEHTAILHOE
TeJio u3 1atu popm marepuu G, F, E, D, C (cm. Puc. 54 1 Puc.55) u yuetBépToe
MeHTaJIbHOe Tejo u3 wectu popm marepuii G, F, E, D, C, B (cm. Puc.56 u
Puc.57). I1py moaHOM pa3BUTHUM TTOCIAEAHETO, 111 TAKOIO YEJIOBEKA UCUE3aI0T
BCe KayeCTBEeHHble Oapbepbl MJIAHETbl, 3aKAHYMBAETCS 3eMHOM HYJIEBOM UK
3BOJIIOIIMM CYIIHOCTH ¥ HAaYMHAaeTcs 3Tan Kocmuyeckoii 3B0I0IMMN.

Mory ommm60yHO CUNTAIOT TAKOE KaUueCTBEHHOE COCTOSTHUE BBICIIINM 3BO-
JIIOLIMOHHBIM JOCTUXXEHUEM — COCTOSIHUEM HUPBaHbI, CIMSIHUEM C a0COJTIO-
ToM. COIIacUBIIKMCH C 3TUM YTBEPXKIEHUEM, Mbl CTAHEM IMMOXOXKMMMU Ha YeJio-
BeKa, KOTOPHI, JUIIb MPUOTKPHIB ABEPU AOMA YK€ CUMTACT ITyTeIIeCTBHE
3aKOHYEHHBIM. DTO — 3BOIOLMOHHAS CAMOOJIOKMPOBKA.

ITo Mepe mpaBUIBHOTO 3BOJIIOLIMOHHOIO Pa3BUTHUS YeJIOBEKa, €ro CYIII-
HOCTb BCE 00J1bllIe 1 00JIbllIe NpUOIMKaAETCd K pru3ndeckomy teay (cMm. Puc.
44-57). D10 cO031a€T MaKCUMaJIbHO 3(PMEKTUBHbBIEC YCIOBUS 1151 (PYHKIIMOHU -
poBaHUsI (PU3MUECKOTO Teja M TeJ CYLIHOCTU, KaK OJHOi rapMOHMYHOI
cucteMbl. Hannure MEHTaAIBHBIX TEJT JAE€T YEJIOBEKY, MX MMEIOIIEMY, KOJI0C-
CAJIbHYIO MICUXUYECKYIO CUJTY, TIOCPEICTBOM KOTOPOI TaKOM 4eJIOBEK MOXET
BJIMSITh HA IPOLIECCHI, IIPOMCXOISIINE B IIPUPOJIE, KaK B JOKAJIBHOM, TaK U B
Tut1aHeTapHoM MaciuTade. TolbKoO CUIoi cBOEi MBICIN BJIUSITh U YIIPABISTh
MpoleccaMu, TIPOUCXOISAIIMMU B UEJI0OBEYECKOM 0011eCTBE. BUaeTh 1 Clibl-
1IaTh MPOILJIOE, HACTOsIIEee U Oynyiiee. BIugaTh 1 u3MeHITh Oyayiee, Kak OT-
JIeJIbBHOM JIMUHOCTU, TaK 1 4esioBeuyecTBa B LieJoM. CHI0M MBICIU IIepeMe-
1IaThCsl B IPOCTpaHCTBEe, BO BeeneHHOI... I MHOroe, MHOTOE Ipyroe...

Takasl cuia JO/ZKHA ObITb M MOXKET ObITh TOJIbKO y 4eJOBEKa ¢ YMCThIMHU
NMOMBICJIAMH,, YUCTOM YOI ¥ OTKPBITHIM K 100py cepaueM. [ToTomy, uTo aToro
YPOBHS MOXET JOCTUYb TOJIBKO YETOBEK, UAYIIUI 11O IPaBUIBHOM JOPOTE pa-
3BUTHUS — Jopore 1o0pa. 3710, KaKMM Obl CUJIBHBIM OHO HE Ka3aJloCh Ha IMep-
BbII B3IJISII, K OBOJIIOLIMU He COCOOHO0. MHMMasI ciia 3J1a — B €ro HarIsiAHO-
CTU 111 OOJIBIIMHCTBA TEX, KTO HE MOHUMAET U HE MOXET BUAETh ITPOUCXO-
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JISIIEeTo Ha IPYyrux ypoBHsIX. Briciias ke cuiia nposiBiasieTcsl B €€ rapMOHU -
YHOM, «0e30071e3HEHHOM» BJIUSIHUM Ha KaK1e-JI1M00 MPOoLeCChl, TPOUCXOISI-
1IMe B TIPUPOJIE UJIU B YEJIOBEUECKOM OOIIIECTBE.

Takum 06pa3oM, Mbl pACCMOTPEJIN BCe ATaNbl ABOJIIOLIMOHHOIO pa3BUTHS
>KMBBIX OpraHM3MOB, OT IPOCTEHUIIMX A0 BBICIIMX, HA YPOBHSIX IJIaHEThl —
3(pUpPHOM, aCTpaJIbHOM, ITIEPBOM, BTOPOM, TPETHEM 1 YETBEPTOM MEHTAJILHBIX
ypoBHsIX. Kak MBI yKe 3HaeM, KaxKJIblii )KMBOI OpraHU3M MMeeT CYIIHOCTb.
[TpyyéM, MUHUMaAIBHOE KOJIUYECTBO TEJ CYLIHOCTU — OAHO (3(pupHOE) y
MPOCTENIINX, IPUMUTHUBHBIX OPraHM3MOB, MaKCUMaJlbHOE — IIeCThb (3pup-
HOE€, acTpajibHOE, IEPBOE, BTOPOE, TPEThE 1 YETBEPTOE MeHTaIbHbIE). [1oKa
JII000I opraHu3M XMUBOM, PU3NYECKOE TEJO M CYIIIHOCTb COCTABISIOT OJHO
uesnoe. [Toka opraHn3Mm XNUBOJA. ..

A 4TO K€ MPOMCXOAUT C CYLIHOCTbIO 3TOr0 OpraHn3mMa, Korjaa OoH yMupaeT
€CTeCTBEHHON MJIM HACUJILCTBEHHOM cMepThio?!. UTO MpOoMCcXoauT ¢ CyIIHO-
CTSIMU BCEX KMBBIX OPraHU3MOB, KOTOPbIC XXWUJIM WIW NPOJOJIKAIOT XUTh B
T€UEHHUE YEThIPEX MUJIJIMAPIOB JIET CYLIIECTBOBAHUS >KM3HU Ha 3emJie?! 3a 3T0
BpeMsI MOSIBUJIUCh U UCYE3/IM MUJUTMOHBI BUJIOB 3KMBBIX OpraHn3MoB. YacTb
13 HUX MPOAOJIKAIOT COCTABJISTh SKOJOTMUECKYIO CUCTEMY COBPEMEHHOM
TU1IaHEeThl. MuuIMapabl U MULIAAPAbI XKMBBIX OPraHU3MOB XXWJIW 1 BBIMEPJIN.
Mx yXe Heb3s1 yBUAETh B IIPUPOJIE.

YT0 Xe CIAydrmIOCh ¢ CYLIHOCTSIMM 3TUX OpraHn3MoB?!. MoXeT ObITh, Cy-
IIIHOCTH TOXe TMOHYT, ¢ Tubenbio (pusndeckoro teaa?! Ecam na, To, mpu Ka-
KMX yciaoBusIX? Eciau HET, To, YTO ¢ HUMU ITPOUCXOIUT MOCJIe Tuoen pusn-
YeCKOro TeJia, KyJa OHU ITOTOM yXoadaT? YTo ¢ HUMU NpOUCXOAUT Aajblie?..
YT0 CIIydna0Ch C CYyIIHOCTSIMU XKUBOTHBIX BBIMEPIINX BUAOB, YTO IPOUCXOAUT
C CYIIHOCTSIMM XHWBOTHBIX BUAOB, MPOAOIKAIOIINX XNUTh B 3KOJIOTMYECKOM
cucteMe 3emun?.. JlaBaiiTe e MorpoOyeM pa3o0opaThcsl B MHTEPECHEMUIIEM
SIBJIEHUU >KWBOU MpUpPOJbI... [lepeBepHEM CeayIolyo CTpaHUILy 3araaku
JKW3HH. ..

B MOMeHT ecTecTBeHHOI MJIM HACUJIbCTBEHHOM CMEPTH JTII000TO KMBOTO
OopraHM3Ma MPOUCXOAUT pa3pylleHUEe 3alIMTHOrO MCU-TI0JAsl OpraHu3Ma.
OcBoboauBILIMECs TIPU 3TOM (POPMbI MAaTEPUM CO3AIOT BCILJIECK DHEPTUM, KO-
TOPBIM OTKpbIBaeT OOJblliee MM MEHbIIEe KOJMUYECTBO KauyeCTBEHHBIX
O0apbepOB MEXKAY YPOBHSIMU TIJIAHETHI.

OOpasyeTcs 2HepreTUUeCKUii KaHajl 0 TIePBOro 3aKPHITOrO0 KaueCTBEH-
HOro 0apbepa U 1o 3TOMY KaHaJly CYIIIHOCTh JAaHHOTO XXMBOI'O OpraHM3Ma BTsI-
I'MBaeTCs Ha TOXIECTBEHHBIN €€ CTPYKType ypoBeHb IjiaHeThl. CylIHOCTHU
MPOCTENIINX U MPOCTHIX XUBBIX OPraHM3MOB, KOTOPBIX IOJABJISIOIIEE
OOJIBIIIMHCTBO, TTonaaaloT Ha 3(UpHBI 11aH. CyIIIHOCTHU OCTaJIbHBIX, B 3aBU -
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CUMOCTH OT YPOBHA 3BOJIOHNMOHHOI'O PaA3BUTUA KAaXKA0T'O B4, ITOITaAal0T Ha
Pa3HbIC ITOAYPOBHUM HMKHCACTPAJIBbHOT'O IVIaHA TIJNIAHCTHI.

CyIIHOCTH HECKOJbKMX 00Jiee BHICOKOOPIraHM30BAaHHBIX BUIOB >KUBBIX
OpraHM3MOB IOIaAalT, B MOMEHT CMEPTHU, HA Pa3HbI€ MOJYPOBHU BEPXHE-
acTpaJbHOIO MJIaHa IJIaHEeThl. M TOJIbKO CYLIIHOCTH YaCTH OCO0€ei 3TUX BUIOB
MPUXOAST HA MEHTAJIbHbIE TVIAaHBI 3eMJIN.

Janee, B MOMEHT 3auyaTusl JIIOOOTO XXMBOro opraHM3Ma Ha IUIaHETe,
CO3Ja€ETCS BCIUIECK SHEPTUM B COOTBETCTBUU C TEHETUYECKUM MOTEHLIMAIOM
atoro Buaa. OTKpbIBa€TCSl COOTBETCTBYIOIIEE YNCIO KAYeCTBEHHbBIX OaphepoB,
(opmupyeTcs sHepreTUUeCKUii KaHal, IT0 KOTOPOMY BTSITUBAETCSI CYIIHOCTh
CyILLEeCTBa, TOXAECTBEHHOIO ¢ 3TOM reHetukoit. Ilpoucxogut mpoiecc,
00paTHBIN MPOLECCY CMEPTH.

ITo Mepe uccsikaHus SHEePTrUr, BOZHUKILIEH B MOMEHT 3a4yaTusi, 0apbepbl
HAUYMHAIOT 3aKPbIBAThCS U Uepe3 HEKOTOPOE BpeMsl BCE BOCCTaHABJIMBAETCSI,
KaK ObLIO 10 BO3HMKHOBEHMS 3TOro Bcrecka. Ilocie aToro cymHocTb
HAYMHAET CO3/1aBaTh U3 pacTylleil Omomacchl cedbe HOBOe (hPU3NUYECKOE TEJIO.
U xpyr 3ambikaercs... (cM. Puc.58).

Ho, 4T0 Xe Ipon301110 ¢ CYIIIHOCTSIMUA MUJJIMOHOB BUJOB >KMBBIX Opra-
HU3MOB, KOTOpPbIE MCYE3JIU C Julla 3eMJu B Xoae sBojawouuun?.. Yro xe
MIPOUCXOAUT C CYLIHOCTSIMM BBIMEPIIMX XHWBOTHBIX, KOTOPbIE B MOMEHT
€CTECTBEHHOM MJIM HACWJIbCTBEHHO CMEPTU, KaK M CYILHOCTU BCEX OCTAJIb-
HBIX XXMBBIX OPTaHM3MOB MO BO3HUKIIINM KaHajaM MNOMaJad Ha COOTBETCTBY-
I0llIYi€ YPOBHU MJIaHETHI?.. /11 HUX yKe HUKOrAa He OydeT BCIIeCcKa, BO3HM-
KaloIero B MOMEHT 3a4aTUsl IOTOMY, YTO HEKOMY CO3/1aTh 3TOT BCILUIECK Ha
(pu3nueCcKoOM ypoBHE...

DTH cylllecTBa NOTePsau CBOii Ouojorndeckmii pynaament. bes pusn-
YECKOTrO TeJa JIIn00E CYIIECTBO HE CTOCOOHO K aKTUBHOM 3BOJIIOLIAY TIOTOMY,
YTO B (DM3UYECKOM TEJIE IIPOUCXOISAT MPOLIECCHI PACIIECIUIEHUS BEIIECTB, CO-
3IA€TCS TIOTOK MaTepuii, MAYIIMI HA BCE YPOBHU CYLIIHOCTU U 0OECIIeurBa-
IO BO3BMOXKHOCTh aKTUBHOM XWU3HEAEITEIbHOCTU U €€ pa3BuTtre. He nmes
(puznueckoro Teja, CyIHOCTb OCTAETCS 0€3 IMOCTOSHHOIO aKTUBHOTO UCTOY-
HUKA SHEPTUU.

To, 4TO CyIIIHOCTh MOXET YCBOUTH CBOMMM Te€JaMM Ha JIPYTUX YPOBHSIX,
JIOCTATOYHO JIMIIb /151 COXPAHEHHS leJJOCTHOCTH 3TOii cymHocTH. [ToaTOMY, Cy-
IIIHOCTH BIMEPILIMX BUAOB, TOMNABIIXE B TAKUE YCIOBUSI, CTAJIM ITPUCITOCA0I-
BaThCsl K >KM3HU Ha Apyrux ypoBHsX. [Ipmuém, cylmiHOCTM pa3HBIX BUIOB
HallUIA pa3Hble CIOCOOBI IIPUCIIOCO0aeHN. YacTh M3 HUX HAYAJIM NOIJIOIIATD
M HCNI0JIb30BaTh, KAK MICTOYHUK HOBOM SHEPIMM AJIsI CBOETro 00J1e€ aKTUBHOTIO
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CYIIECTBOBAHUSI, CYIIHOCTH IPYTHX BIIOB, MONABIINE B MOJA00HOE COCTOSTHUE 1
He HMEIOIHE SHEPreTHYECKOoi 3amyThl HA 3THX YPOBHAX, WJIM MMEIOIINE, HO
CJIMIIKOM €JIa0y10, KOTOPasi He B COCTOSIHUM 00€eCIeYnTh 1IeJJbHOCTDb 3TOM CYIIHO-
cti. CyIIIHOCTH, KOTOPBIE ITPUCITOCOOMINCE K XKM3HU Ha IPYTUX YPOBHSX, Ha-
30BEM acTPaJIbHBIMH JKHBOTHBIMH.

HexoTtopskle acTpanbHbIe XKMBOTHBIE CTAJIM ITOEJATh HE TOJbKO CYIITHOCTU
BBIMEPIIUX XUBOTHBIX, HO X CYLIHOCTU >KMBbIX OPTaHU3MOB, KOTOPbIE IIPO-
JOJKAJIW XKUTh U Pa3BUBAThCS HA (DU3UYECKOM YPOBHE IJIaHETHI. M oIsITh 2Ke,
HX >KePTBAMU CTAHOBWJIMCH T€ CYLITHOCTU, KOTOPBIE HE UMEJIU JOCTAaTOUYHO Ha-
JEXHOM 3alIUTHON 000I0UYKM HA BPEMSI MX HAXOXICHMS Ha 9TUX YPOBHSIX 10
O4YepeIHOro BCILIeCKa, BO3HMKAIOUIETO MPY 3a4aTUM, KOTOPBIM JaBajl UM
BO3MOXHOCTb BO3BpallleHUS HA (PU3UYECKUIA YPOBEHb 1 HAPpaOOTK HOBOTO
(gu3nyecKkoro Tea.

Jpyrast 4acTb CYIIHOCTEI BBIMEPIIMX KMBOTHBIX C0O37aja CHMOHMO3 C
2KHBBIMHM OPraHM3MaMH, IIPOI0/KABIIMMHU PA3BUBATHCSA HA (DM3MYECKOM YPOBHE
(cM. II1aBy 6). Yailre Bcero 3T0 CYIIIHOCTH BBIMEPIINX XKMBOTHBIX, O0Jiee IIPU-
MUTHUBHBIE T10 CBOEH CTPYKTYpPE, YEM KMBOTHBIE, C KOTOPbIMU 3TU CYLIIHOCTHU
co3narT cumMoOunos. I[lpu Takom BapmaHTe NIPUCIIOCOONIEHUS, TTOIYy4aAETCs
10JIb3a JJIsI BCEX...

[Tpu 3auaTuu CylIHOCTh BXOAUT B OIIOJOTBOPEHHYIO SINLIEKIIETKY, KOTO-
past UMeeT CTPYKTYPY OJHOKJIETOUHOTro opranu3Ma. KauecTBeHHast CTpyKTypa
CJI0XXHOOPraHU30BAaHHOM CYIITHOCTU OYEHb CJILHO OTJIMYAETCSI OT KAYECTBEH -
HOM CTPYKTYPbI 3UTOTHBIX KJIETOK (KJIETOK 3apojibiiia). MHTeHCMBHOCTD IPO-
LIECCOB TepeTeKaHusl (popM MaTepuu MeXAy 3UTOTOM M TaKOl CYLIHOCTBIO
HACTOJIbKO MaJia, YTO MOTPEOOBaIOCh Obl IJIMTEIbHOE BPEMsI, ITOKa CYLIHOCTh
cMorJia Obl CO31aTh U3 3TOM OMOMACCHI ce0e HOBOE (PMU3NUECKOE TEJIO. A 1IN -
TeJIbHOTO BPEMEHM JIJIS1 3TOTO MPUPOJa, K COXAJICHMIO, HE Iaa...

Tak, KakuM ke 00pa3oM MpPeoaoJeBaeTCI 3TOT KAUYECTBEHHBIN Oapbep
MEXKy pa3BUBalOLIElicss OMOMACcCOM U CYLIIHOCTBIO, BOLIEIIIEH B 3Ty OroMac-
cy? A o4eHb IIPOCTO...

ITpu 3auaTnyi, B MOMEHT SHEPIreTUYECKOI0 BCILJIECKA B OIJIOAOTBOPEHHYIO
SIMLIEKJIETKY BXOJUT HE TOJIbKO CYLIIHOCTb, TOXK/JIECTBEHHAas C FEHETUKOM 3TOI
KJIETKM, HO Y OTHA WJIM HECKOJIBKO CYLITHOCTEN BRIMEPIINX XKMBOTHBIX CO BCEX
HU3IIKX YpOBHEM nmaHeThl. M cyliHOCTh, MaKCUMaIbHO OJ1M3Kasl IO CBOEMY
KauyeCTBEHHOMY YPOBHIO C 3UTOTOI, BXOIUT B HEE.

Hauunnaercs akTtBHOE pPa3BUTUC 3TOM 3UTOThI O TOTO BpEMCHMU, TTIOKA
KauyeCTBEHHbIN YPOBCHb pa3BHBamHleﬁCH Oromacchl He CTaHET BhIIIIE YPOBHA
ee pa3BHBaIOLHCfI CYIIIHOCTH. HpI/I 9TOM BO3HUKACT COCTOAHUC, aHAJIOTUYHOC
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COCTOSIHUIO CMEPTH IJ1s1 9TOM cylIHOCTU. Bo3HUMKaeT BCILIECK, ITPU KOTOPOM
3Ta CYLIHOCTb ITOKKIAET pa3BUBAIOIIYIOCS OMOMACCy U YXOJIUT Ha CBOM ypo-
BEHb.

CraenyeT OTMETUTD, YTO HA BpeMsI HaXOXKJIEHUSI 3TOM CYILIIHOCTU B pa3Bu-
Balollleiicss OmomMacce, mocaeaHsIsl MpUHUMAaeT BHEIIHUM BU, 3apObIIIA XK1 -
BOTHOI'O, COOTBETCTBYIOLIETO 3TOM CylIHOCTU. [locie BbIxoga IepBOi Cy-
IIIHOCTH, B «CBOOOJIHYI0» OMOMAacCy BXOAUT CYLIIHOCTh 00Jie€ BhICOKOPa3BH-
TOTO BHUJ1a, KOTOPasi MOXET Ka4eCTBEHHO COIJIacoBaThCsl C pa3BUBaAIOLLIECS
OMoMaccofi...

[Tpo1ecc moBTOpsIeTCSI BHOBL M BHOBB JIO TEX I1OP, TTI0KA C pa3BUBaIOIICHCS
O0rMoMaccoil He coryacyeTcsl TeHETUYEeCKM TOXIECTBEHHAs € CYLIHOCTD,
co3pgarouasi cedbe Teao Mo cBoeMy o0pasy u nogoouio. B 3Toii cutyauuu
BBIMTPBIBAIOT BCE: CYLIHOCTU BRIMEPIIUX XKMBOTHBIX HEKOTOPOE BpeMsI MOJIb-
3YIOTCSl pa3BMBaloleiics 0MoMaccoi, HaKaruIMBasi MOTEHIIMAI JJisl ce0s1 U B
TOXE BpeMsl, aKTUBHO pa3BUBasi 3Ty OMoMaccy. A CYLIHOCTb TOX/IECTBEHHasI
C TEHETUKOI BO MHOTO pa3 ObICTpee MojydyaeT BO3MOXHOCTb CO3JaTh cebe
HOBOE (PU3MUYECKOE TEO.

be3 Takoro cuM06103a o4eHb OBICTPO BBIMEPJIM Obl BUJbI, KAUeCTBEHHAas!
CTPYKTYypa CYIIIHOCTU KOTOPBIX OYE€HB PE3KO OTJIMYAETCS OT CTPYKTYPhI 3UT0-
Thl. be3 Takoro cumM061o3a 6b11a ObI IIPOCTO HEBO3MOXKHA DBOJTIOLMS XKU3HU,
HE MOSIBUJIMCH Obl BLICOKOPA3BUTHIE OPraHU3Mbl U, €CTEeCTBEHHO, HEBO3MO-
>KHBIM CTajI0 Obl MOSIBJIEHWE Pa3yMHOM XU3HMU. ..

Jpyrast yacTh BBIMEPILIMX aCTPAJIbHBIX 3KMBOTHBIX IMPUCITOCOOMIACH K HO-
BbIM YCJIOBUSIM MCITOJIb3Yysl, TaK Ha3blBaeMblli, 3JHEPreTHYeCKUid BAMIIMPU3M. ..
B yém cyTb aTOrO SIBIeHUs?!

BcrioMHUM, 4TO KaXAblil XKMBOM OopraHM3M o0JiagaeT 3allUTHBIM IICH-
MoJieM, KOTopoe odecrneunBaeT MaKCUMaJIbHO OJIaroNnpusITHbIC YCJIOBUSI J1JIs1
(PYHKLIMOHMPOBAHUS KaXJI0TO MHOTOKJIETOUHOTO OpraHu3ma, 3aliuiias ero
OT BO3JIEMCTBUS APYIrUX Icu-noJjei. Kpome 3Toro, 3aliMTHOE 10JIe CIIOCO0-
CTBYET MaKCUMaJIbHOMY HAKOILJIEHUIO SHEPreTUUECKOro IMoTeH1ana u3 gopm
MaTepuil, BOSHUKIIUX B pe3yJIbTaTe pacllenIeHUs MUIIU 3TUM OPraHU3MOM.

Tak BOT, HEpPreTUYECKNUE BaMITMPbl, OOHAPYKUB XXMBOTHOE C OCJIA0JIEH-
HOW WJIM pa3pyLICHHOU IICU-3alUTOM, BHEAPSIOTCS Yepe3 HEE B CTPYKTYPHI
CYIIIHOCTHU 3TOTO XMBOTHOIO U 3a0MpalOT cede 4acTh KU3HEHHOMH CHJIbI —
HEPreTHYECKOro NMOTEHIMANIA, TeHepUpPyeMoro (PpM3aM4ecKUuM TeJIOM KEPTBBbI.
IIpy 3TOM MPOMCXOAUT 3HAYMUTEIBbHO 00Jie€ OBICTPBIA M3HOC, MCTOILIECHME
(pu3nueckoro tena, ¥ TaKoe CyILIECTBO ropa3go ObICTpee MOTM0AeT HaCUIb-
CTBEHHOM WJIM €CTECTBEHHOM CMEPTHIO.
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Takoe sHepreTuyeckoe BHeIpeHMEe MOXKET ObITh, KaK MepUOJINYSCKIM, TaK
1 NoCTOSTHHBIM. Ho 4TOOBI co31aTh MOJJOOHOE SHEPreTUYeCKOe BHEAPEHME,
aCTpaJIbHBIM XKMBOTHBIM HEOOXOIMMO «OTKPBITh», IIPEOJ0JIETh KAYeCTBEHHBIIA
Oapbep Mexay Gu3ndeckKuM U 3PUPHBIM TJIaHAMU MJIaHEThI, @ B HEKOTOPbIX
cliygasix, 1Ba 6apbepa — 3(PUPHBIA U aCTpaldbHbIN. JIJ1s1 3TOro HEOOXOIUM IT0-
TeHuuraa. B pa3Hoe BpeMsi CyTOK TOILIMHA 3TUX 0ApbepOB pa3IMuHasl.

MakcuManbHasi INIOTHOCTL 0apbepOB B JTHEBHOE, MUHUMaJIbHAasI — B HO-
YHOE BpeMsl CYTOK. MMHUMAJIbHYIO TNIOTHOCTb 3TU Oapbepbl UMEIOT MEXIY
MOJIYHOUBIO U YeThIpbMSI YyacaMu yTpa. [1oaToMy OOJIBIIMHCTBO HEpreTUYE-
CKMX BaMIIMPOB — HOYHbIE XHUIIHUKH, BHIXOISIINE HA OXOTY C HACTYILJIEHUEM
TeMHOThI (OOBSICHEHHE MPUYMHBI 3TOTO Bbl CMOXKETE HAWTU B CJIeAyIOLIEi
IJIaBe)...

Kpome Toro, cama moBepxXHOCTb IJIAaHEThl UMEET pa3JIMUHYIO SHEpreTuye-
CKYIO CTPYKTYpY, KOTOpasi, B CBOIO OUepeb, BIUSIET HA TOJIIIMHY OapbepoB.
Binusinue MoxXeT ObITh, KaK OTpULIATEAbHBIM (ITPY KOTOPOM TOJIIMHA Oapbe-
pOB CTAaHOBMUTCSI MEHBIIIE B 30HAX C TAKOW ZHEPreTUKOI), TaK M ITOJOXKMU-
TeJIbHBIM (IIpU KOTOPOM IJIOTHOCTb 0apbepOB yBeanunBaeTcs). Takum oopa-
30M, TOBEPXHOCTb IJIAHETHI UMEET OTPULIATEIbHBIE 30HbI — OTPULIATEIbHBIE
r€OMarHUTHBIE 30HbI, B KOTOPBIX 3TU Oapbepbl OTCYTCTBYIOT UJIM OYE€Hb
OCJIA0JIEHBI JaXe B JHEBHOE BPEMSI.

Haxonsich B ipeneiax 3TUX 30H, JI000# OpraHu3M ITOABEPraeTCs OTpUIIa-
TeJIbHOMY BO3/I€MICTBUIO, B TOM YHCJIE U BO3IEHCTBUIO aCTPaJIbHBIX BAMITUPOB.
DTO MPUBOAUT K OBICTPOMY OCIa0JEHUIO, UCTOIIEHUIO, a B JaJbHEUIIEM,
MpU JJIUTEIbHOM HAXOXIEHUM B 3TOM 30HE, OBICTPOMY pa3pylIeHUIO Opra-
Hu3Ma. BoT moyemy, eciim KoMHara, rae CIUT YeJTOBEK HAXOMMTCS B ITpeesiax
TAaKOI 30HBI, OPraHM3M BTOTO YeJIOBEKa OBICTPO cabeeT, HeT HOPMaJbHOTO
CHa 1 CO BpeMeHeM y TaKOT0 YeJI0BeKa BO3HUKAIOT CEpbE3HbIe 3a00J1eBaHus,
O4YEeHb YacTo pax...

TakuM 00pa3oM, CYLLIHOCTHU BbIMEPILIMX XXMBOTHBIX, aCTPaJIbHbBIE XXUBOT-
HbI€, B IPUCIOCOOJIEHUHU K YCIOBUSIM XMU3HU HA IPYTUX YPOBHSIX MJIAHETHI,
MPUOOPETN HECKOJIBKO HOBBIX KaUeCTB:

1) criocoOGHOCTH MOTJIOLIATh 1 MCII0JIb30BaTh B KAUECTBE HEOOXOAMMOIO
MOTeHIIMAaja, «[TAIIM» HAXOASIIMXCS Ha TeX XKe YPOBHSIX CYIIITHOCTH, Y KOTO-
PbIX OTCYTCTBYET WJIM CUJIbHO OCJIa0JieHa 3alllMTHasl YHEepreTuyeckass 00o-
JIOUKa.

2) cuM0OMO03 ¢ BUAAMM, MMPOJOKAIOIIMMHI 3BOJIIOLNI0O HA (PU3MYECKOM
YPOBHE, MIOCPEICTBOM ITOCIIEA0BATEIbHOM COBMECTHOM SBOJIIOLIMM 3apOIbIIiia,
CYITHOCTSIMY BMJOB Pa3HOTO YPOBHS 3BOJIIOIIMOHHOTO Pa3BUTHSI.
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3) SHepreTUuUeCcKuii BAMIUPU3M,
MPU KOTOPOM CYIITHOCTHU BbIMEPIIUX
KMBOTHBIX BHEAPSIIOTCSI B Tejla U
CTPYKTYPbl CYIIIHOCTEI XMBOTHBIX,
>KMBYIIUX Ha (PU3NYECKOM YPOBHE U
MMEIOIIUX CTa0yo WM pa3pylleH-
HYIO TICH-3allHUTY.

Takum 00pa3oM, XU3Hb Ha JIpYy-
TMX YPOBHSIX IIJIAaHETHI TIPUHSIJIA HE-
CKOJIbKO apyrue dopmbl. M Ha HuUX
BO3HUKJIM CBOM KaUYE€CTBEHHO JIpyTrye
BDKOJIOTUYECKUE CUCTEMBI (CM. Puc.
59).

142



I'71aBa 6. DBOIOIHA PA3YMA, OPIAHH3MA U
CYIIHOCTH

DBOTIOLMS KMBOI MaTEpUU IIPUBOAUT K MOSIBJICHUIO XUBbIX OPTaHU3MOB
CO CJIOKHBIMH NCH-cHcTeMaMu. Pa3BuTHe 3TUX MNCU-CUCTEM NPUBOIUT Ha
OIpeeIEHHOM YPOBHE 3TOT0 Pa3BUTUSI K OCO3HAHHMIO CBOET0 CyIIeCTBOBAHMUS
B nnpupoje. BozHMKaeT NpUMUTUBHLIN pa3yMm, pa3BUTHE KOTOPOTO B TaIbHEM -
1IeM MPUBOAUT K B3aUMOACUCTBUIO HOCUTEJICH TOro padyma ¢ MpUpOI0ii.

CJI02XXHOCTB IICU-CUCTEM, a, CJIeIOBATEeJIbHO, U BOBMOXHOCTb 3BOJIOLINU
ONpeacsseTcsl KOJIHIeCTBOM HEHPOHOB M CTENEHbI0 B3aUMOAECHCTBUA MEXKILY
Huvu. Ho, KakuM ke 00pa3om HeiPOHBI MO3Tra MPHOOPETAIOT BO3MOKHOCTD MbI-
CJIMTH?

[Tapagokc 3akitoyaeTcsi B TOM, UYTO HEHPOHBI MO3Tra He MBICJIAT, a JINIIb 00e-
CIEYMBAIOT MPOLECC MBIILJIEHUA TCHEPUPYEMBIMU TTOT€HLIMAJIaMU U CTPYK-
TypaMy, BO3HUKAIOIIXMU B XOJI€ BOJIIOLIMOHHOTO pa3BuTus. IIpouecc MbI-
IIJIEHUS TIPOMCXOIUT Ha MEHTAJIBHBIX IIAHAX CYIIHOCTH, KOTOpas uMeeT (Pur-
3u4eckoe TeJio. B To e BpeMsi, pa3BUTHE CYIIHOCTH HEBO3MOXKHO 0€3 COOTBET-
CTBYIOIIIEr0 pa3BUTHA (U3UYECKOro Tenaa. PazdepeéM 3ToT pakT 6osee moapo-
OHO, TaK KaK OH SIBJISIETCS OCHOBHBIM JIJIS1 TIOHUMAaHWS MPUPOAbI PAa3BUTHSA
pa3yma.

Hauném ¢ BornomeHus cymiHoCcTH. [lpu cnusaHny SileKJIeTKU U CIep-
MAaTO3011a BOBHUKAET SHEPIreTUYECKUI BCIJIECK, KOTOPHIA JOCTUTAET APYTUX
YPOBHEN IIaHEThl — 3()MPHOr0, aCTPAJIBHOIO 1 MEHTAJIbHBIX. B 3aBUCHMOCTH
OT TOT'O, KAKOr0 YPOBHS JOCTHraeT 3TOT BCILUIECK, BXOJIUT, COOTBETCTBEHHO,
CYLLIHOCTb 3()MPHOr0, ACTPAJIBbHOI0 U1 MEHTAJIbHBIX IIJIAHOB ILIAHETHI.

Yro Xe BauseT Ha aMILUIUTY Iy 3TOro BCIuiecka?

1. I'eneTHKa poauTeneii.

2. YpoBeHb X JyXOBHOTO Pa3BUTHS.

3. I'eorpacuueckoe pacno/ioxkeHue MecTa 3a4aTusl.

4. IToaoxenue 3BE€31 U IVIAHET HAJ MECTOM 3a4aTHs.

5. DMoIMOHAJIbHOE COCTOSIHHE PO/IMTEIel B MOMEHT 3a4aTHsl.

6. Hammume B opranm3mMe poamreieii pa3HbIX 0B B MOMEHT 3a4aTHs —
AJIKOroJisi, HHIKOTHHA, HAPKOTHKOB H JIp...

7. DKOJIOTHYECKOE COCTOSIHUE OKPYKAIOIIEH Cpe/ibl.

Yem 00s1ee 310poBasg reHeTHKA POAUTE]Ieii, TeM BbIllle AMILIATYAA 3TOr0
Bcmiecka. [ToBEepXHOCTD MJIaHEThl MMEET YYACTKH NMOJIOKUTEIbHON, OTpPH-

143



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

ATeJbHON 1 HeWTpabHOM 3HepreTuku. [1oaTOMY, B 3aBUCMMOCTU OT TOTO,
KAKyl0 JHEpPreTMKy HMeeT MeCTO 3ayaTus, aMILUIMTyJIa BCILIeCKa Oyaer
pa3iauyHoii. IlonoXKuTEIbHAS SHEPrUus yBeJIUYMBAET AMILUIMTYAY BCILIECKA,
OTPULIATE/IbHAA — YMEHbIIAET.

M3 KocMoca ot 3B€31 1 TJTaHET Ha 3eMJII0 YT ITOTOKU SHEPIUU, KOTOPbIE
TOK€ MOTYT OBbITh KaK MOJIOKHUTEIbHBIMU, TAK M OTpUIIATEIbHbIMU. KpoMme Toro,
pa3Hble TUIbI TeHETHKH MO-PA3HOMY PearMpyioT HA OTOKH SHEPruid, WayIue u3
Kocmoca v u3 mnanetsl. OHU U T€ XK€ TIOTOKU S9HEPTUU Ha OJWH TUII TeHETUKU
MOTLYT BJIUATH MOJOXUTEIBHO, a Ha IPYroM — OTpULIaTeIbHO. I KaxXa0ro
TUIIA TEHETUKU CYILIECTBYIOT 30HBI TOBEPXHOCTH TLIAHETHI OJIATONTPUSTHOTO 1
30HbI HETATUBHOTO BJIMSIHUSI.

Ecnu ponurteny B MOMEHT 3ayaTHsl UCIILITBIBAIOT ITyOOKHE U CUJIbHBIE
YYBCTBA, TO UX JIIOOOBb CO3AAET MOILIHBIN BCIJIECK MOJIOXUTEIbHBIX OMOLUI,
KOTODpbIE, B CBOIO 0UYepeIb, YBEJIMUMBAIOT aMIUIMTYAY BeIuiecka. Eciu y ponu-
TeJIE HEeT IITyOOKMX U CUJIbHBIX YYBCTB, @ IPUCYTCTBYET TOJIBKO (PU3UOJIOT M-
YeCcKoe BJIeUeHMe, TO BOSHUKAIOIIW ITPY CIIMSTHUU TTOJIOBBIX KJIETOK BCILIECK
He u3MeHuTcsd. Ecim 3auaTue mpon3oI1io, Kak CJIeICTBUE pa3BpaTHOM CeK-
CcyaJIbHOM XXWU3HU pOAUTEJIEN, TO TIPY 3TOM aMIUJINTyIa BCIUIecKa OyaeT ele
0oJiee HU3KOIA. ..

HapxoTrku, aakorojab, HUKOTUH U IPYTUE SIbl, IPUCYTCTBYIOILKE B Opra-
HU3ME POAUTENICH, CO3IaI0T MOLIIHOE OTPULIATEILHOE MOJIe, KOTOPOE MOaBIISI-
eT BcIuieckK. M eciim opraHuM3Mbl poauTesieil 10JAroe BpeMsl MOABEPTaItCh
JNEICTBUIO 3TUX S1J10B, TO BCILIECK MPU 3a4aTUM BO3HMKAET A0 TOTO CJIA0bIi,
YTO B COCTOSIHUM JOCTUYb TOJBKO YPOBHSI HUXXHETO acTpajia winu a¢gupa. B
STOM CJIy4ae BOILJIOIIACTCS CYLIIHOCTh HU3KOIO YPOBHS pa3BUTHUS, U POAVB-
IMicsa peO€HOK OyAeT YMCTBEHHO HEMOJTHOLIEHHBIM.

DKOJOTrMYE€CKOe COCTOSIHME CPeabl IPUBOIUT K OCIA0JIEHMIO OPraHU3MOB
poauTesieii, U ocjiabJieHHbIE MOJ0BbIE KJICTKU MPU CIMSIHUU HE MOTYT JaTh
MOJIHOLIEHHOT'O BCILIECKA.

Bxonsmas B oIuiogOTBOPEHHYIO SULEKIETKY ITPU 3a4aTUM CYLIHOCTb
MMEET CJOXKHYI0 OPraHM3anuio 3(UpHOro, acTpajbHOr0 M MEHTAJbHOIO TeEJl.
3uroTHas KjerTka (OIIogoTBOPEHHAY SIULICKJIETKA) UMEEeT MPOCTEHIIYI0 CTPY-
KTYPY OJHOKJIETOYHOI'0 OPraHU3Ma M TOJIbKO 3(pupHOE TeJI0 (KpoMe (pU3NIeCcKo-
ro). KayecTBeHHO CTPYKTYphl CYIIHOCTU W 3UTOTHOM KJIETKU HACTOJIBKO
pa3IMYHbI, YTO UX COTJIACOBAHME B JAHHOM BHUEC HEBO3MOXKHO. 3UTOTHAsI KJIE-
TKa JOJKHA ITPOUTU oNpeaeIEHHOE pa3BUTHE ITPEXIE, YeM €€ KaueCTBEHHAas
CTpYKTypa 3(UPHOro M HapabOOTAaHHOTO acTPaJbHOIO TEJ MPUOOPETET
BO3MOXHOCTb COIVIACOBAHMSI C CYIIHOCTBI0. Kak xe 3To nnpoucxonut? Kakum
00pa3oM KJIETKH 3apObliiia YeJIOBEKA MPOXOIIT 3TU SBOJIOLIMOHHBIE (ha3bi?!.
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ITonnmaHue 5TOro MO3BOJUT BaM IMPOHUKHYTH B €1l OAHY TallHY XXWBOM
IIPUPOJIbI, KOTOpas, KaK 1 MHOTHE APYTUe, 10 CUX ITOP OCTaBaJlaCh Hepasra-
NAHHOWM...

[Ipu pa3BUTUM XU3HU Ha IJIAHETE, MHOTME BUABI XHWBBIX OPraHM3MOB
ObLIM BEITECHEHBI M3 CBOMX DKOJIOTMYECKUX HUL 00JIe€ MTPUCITOCOOIECHHBIMU,
nporpeccuBHbIMU BuaaMu (cM. IaBel 4 u 5). OHM NOTEPSUIM BO3MOXHOCTD
pa3BUBaATbCI Ha (PU3MUECKOM YPOBHE Halllei IUIaHEThl, HO UX 3(UPHBIC U
acTpajibHbIe Tejla MPOJO0JIKAIM CYILIECTBOBATh HA 3(PMPHOM U acTpPajlbHOM
YPOBHSIX, CKOPOCTb 3BOJIOLIMOHHOTO Pa3BUTUSI KOTOPHIX OYE€Hb HE3HAYU-
TeJIbHA.

DTHU BUJIBI, B XOJ€ CBOET0 Pa3BUTHUS HA APYTUX YPOBHSIX, BbIPAOOTAIU PSIA
cnoco0oB ero yckopeHus (cm. ImaBy 5). OquH u3 HUX — cMMOMO3 B pa3BUBa-
IOlleiCcs OMoMacce 3apojiblilia HECKOJIbKUX CYIIIHOCTEN pa3HOTO YPOBHS
SBOJIIOLIMOHHOTO Pa3BUTUSI, KOTOPbIE MOCJIENOBATEIBHO BXOIST B 3Ty OMOMac-
CY U DBOJIIOLIMOHUPYIOT €€ 10 TAKOTO YPOBHSI, TP KOTOPOM CYIITHOCTb, TOX/IE-
CTBEHHAasl C TEHETUKOI, MOXKET COIJIaCOBAThLCS C 3TOM OMOMAacCOi 1M cO31aTh
cebe HOBOE (PU3UYECKOE TETIO.

Haunbonee HarnmsiaHbIM IpUMEpP 3TOTO B ITpupoae — 6adouku. Kaxabiit n3
Bac nmob6oBajicsa rpaumeit u kpacotoi 6adodek. Ho ryceHuibl Bcerna BbI3bl-
BaJIi y BCEX HEKOTOPYIO MO KpailHel Mepe Hellpura3Hb. Kakum xe oopa3zom u3
CTOJIb HETIPUBJIEKATEJIbHOM Ha BUJI T'YCEHULIbI, «POXIACTCSI» CTOJIb IIpeKpac-
Hag 6abouka?! [Tpoucxonut Mmetamopdo3a, mpupoaa KOTOpoid OCTaéTcs 3araj-
KO 17151 coBpeMeHHoI ouosiornu. Kakosa xe pa3raaka 3Toi TaiiHel? MeTa-
Mopdo3a 6a00UKM — 3TO OJMH U3 IPKUX TPUMEPOB CUMOMO03a JIBYX BHIOB B
0JIHOI1 OMoMacce.

baGouka mepen rudenblo OTKIAAbIBAET siilla, U3 KOTOPHIX BLIBOISTCS
TYCEHUIIbI, IO BCEM IIPU3HAKAM OTHOCSIIMECS K OTPSIAY KOJbYaThIX YEPBEIA.
IyceHn11bl THTEHCUBHO Hapa0aThIBAIOT 00BEM OMOMAaCChl MOeaast paCTeHUS U
CTPYKTYPHO IOATOTABJIMBAIOT €€ IJISI COIVIACOBAHUS C 3(PMPHBIM TEJIOM COO-
cTBeHHO 0a0ouku. [1pu 3TOM (pu3nUeckKoe Tea0 ryCeHULIbI pacIiagaeTcs v U3
9TOU Macchl 3(pupHoe Teao 6adouyku popmMupyeTr cedbe pusnyeckoe Teo.
[Tocne 3aBepiueHust popMUpoBaHUS (PUNIECKOTO Tejaa 0ab0YKM, OHA TOKU-
JlaeT KyKOJIKy — Metamopdo3sa 3aBepiuaercs (cM. Puc.60). [Turasice HekTapom
1IB€TOB M IbUIBLIOM, B KOHIIE CBOEH >KM3HU, 0a004YKa OTKJIaAbIBaeT sSiilia, U3
KOTOPBIX BBIBOASATCS IyceHULIbl. LIMKII moBTOpSIeTCs. ..

Ecnu 0b1 3 sui 6a004KM cpasy Ke BhIBOAWINCH 0A00YKM, TO OHU TOTYAC
XK€ TOorubam ObI, ITOTOMY YTO M3 SMIL MOIJIM Obl BBIATU TOJBKO OYE€Hb
MaJIeHbKMe 0a00YKH, IJISI pOCTa KOTOPBIX HEOOXOIMMO MHOTO ITUIIUA — HEKT-
apa 1 NbUIbLIbI, KOTOPBIX B 3TO BpeMd, €ll¢ HeT. Kpome Toro, MUKpOCKOIH-
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Puc. 60
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yeckure 0a004YKM He CMOTJIM Obl BBDKUTD. Kaxknoe nyHOBeHME BETepKa YHOCH -
JIO ObI MX OYEHb JAJIEKO, M OHU Obl MPOCTO HE CMOIJIU JIETAaTh IO CBOEMY Xe-
JJAaHUIO 1 HEOOXOAUMOCTH, a 3TO MPUBEJIO Obl MX K OBICTPOI TMOEJIN.

ManeHbKre TYCEHUIbI IPEKPACHO YYBCTBYIOT ce0s Ha JIMCTHIX TpaB,
KYCTapHUKOB 1 AE€PEBbEB, MHTCHCUBHO Moenas JUCThbs pacTeHuit. [1pu aTom
OBICTPO HapadATHIBACTCS HY>KHOE IS 0a00YKM KOJIMYECTBO OMOMACCHI. Takum
00pa3oM JBa pa3HbIX BUJA XKMBBIX OPraHU3MOB MOCJIEN0BATEIbHO XUBYT B
ogHol 6romMacce. Takoil cMuMOKMO3 BUIOB MMO3BOJIMJ UM COXPAHUTHCS B XOJ€
aBOMIOLIMM XKU3HU. CylleCTBYeT MHOXKECTBO BHJI0OB HACEKOMBIX, Y KOTOPBIX
Ha0JII01aeTCs aHAJIOTUYHbBIN CUMOMO3 CYLIIHOCTEM ABYX pa3HbIX BUJIOB — KO-
Mapbl, XXYKH, ITYEJIbI, TEPMUTHL U T.1.

Ha gpyrux KkayecTBEeHHBIX CTYIIEHSIX 3BOJIOLIMM XU3HU TOXE HaOM01a-
I0TCS TOAOOHBIE SIBJACHUS. JISATYIKY (KJIacC 36 MHOBOJHBIX) UMEIOT IBE 9BO-
JIIOLIMOHHBIE (Pa3bl OMOJTOTUYECKOIO pa3BUTUS — (pa3y rojioBacTuka u asy
coOCTBeHHO JiITyIIKU. B (paze rojioBacTrka B OioMacce HaXOAUTCS CYITHOCTh
(adupHOEe Te10) phIOLIL. [1pKr 5TOM HEe MPOUCXOAUT ITOJIHAS TpaHC(hopMaLs
Oromaccel 1moa 3(pupHOE TEJIO pbIObI, TaK KaK OMoOMacca UMEET Ie€HETUKY
JISITYILIKM.

DBOJIOLMOHHOE Pa3BUTHE CYIIHOCTU PbIObI B OMMOMacce ¢ T€HETUKOM
JIITYLIKY TIPOAOJIKAETCS A0 TEX IOP, MOKA pa3BUBaIOIIasIcsad OroMacca He
JOCTUTAET CTPYKTYPHOTO M KAYE€CTBEHHOTO YPOBHS, 00J1€€ BBICOKOTO, YEM
UMeEET CYLIIHOCTb PbIObI. D(PUPHOE TEJIO PHIObI BEIXOJUT M3 0MOMACChI, KOTO-
PYI0 OHO Pa3BUIIO, U BXOJUT A(PUPHOE TEJIO COOCTBEHHO JISITYIIIKKA B 0lOMacCy
C TEHETUKOM JIIryluku. [Iporcxonut tpaHchopMalyss OmomMacchl o oopasy
1 nogoburo apupHoro teaa aarymku. [locteneHHO HauMHAIOT OTpacTaTh
CHayaJjia 3aJH1e, MOTOM IepeIHME JaIK1, OTIIAaAaeT XBOCT, BUIOU3MEHSIIOTCS
BHYTPEHHWE OPTaHbl U BHELIHUI B XWBOI'O CYILIECTBA.

Bce st pasbl HaGm04a1, HaBepHOE, MOYTH KaxKIbIi 4YeJI0OBEK, HO HE 3a-
JYMBIBAJICSI, TIOYEMY 3TO HNPOMCXOAUT — BCE BOCIIPUMHUMAETCSI, KAK CaMO
coboii pazymeroueecs. Ho okpyxkaroiiass Hac mprupoaa HENOBTOPUMO Oorarta
>KMU3HbIO, 3aragkaMu. Hy>kHo Ju1b B3MJISTHYTh BHYTPb Ce0$1, B IIpUPOY OoJiee
BHUMAaTEJIbLHO, 1 MHOTO€ OTKPOETCS 13 €€ TallH...

EcrecTBeHHO, y MHOTMX BO3HMKHET BOIIPOC, a KTO XK€ 3TUM BCEM yIIpa-
BJISIET, KAKMM 00pa3oM BCE 3TO MPOUCXOAUT?.. DBOJIOLIMOHHOE pa3BUTHE
>KMBOI MaTepUM OTIpeIeJIsIeTCs TEHETUKOI: IIPY BXOJIe B OMOMaccy ¢ TeHEeTH -
KO OJTHOTO BUA CYIIITHOCTH XXHUBOTO CYIIeCTBa APYTroro BUjaa, Ka4eCTBEHHbIE
CTPYKTYpbI OMOMaccChl U 3(UPHOTO TeJia 3TOro CYIIeCTBa, B MOMEHT BX0OJa,
TOXKIECTBEHHHI.

ITociie Bxoga HauMHaeTcs pa3sBUTUC Oromacchol 1 S(I)I/IpHOFO TCJIa, HO 3TO
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pa3BUTHE UIET C Pa3HOM CKOpOCThIO. Eciyi OmomMacca nMeeT TeHEeTUKY BUIA,
3BOJIIOLIMOHHO Pa3BUTOTO 0O0JIbIIIE, YEM YPOBEHb 3BOJTIOLIMOHHOIO Pa3BUTHUS
3(PUPHOTO Teia CyLIeCTBa, KOTOPOE HAXOAUTCS B 3TOM OoMacce, TO MpOuC-
XOJIUT MOCTEIIEHHOE paccoriacoBaHue 3(pMPHOIo TeJjla CyllIecTBa 3TOTO BUaa
1 0MOMAacChl C TEHETUKOU IPYyroro BUAA.

Korna 3To paccoriiacoBaHue JOCTUraeT KpUTUUYECKOTO COCTOSIHUS, TIPOUC-
XOJUT BBIXOJ (CMepTh) 3(pUPHOTO Teja CyllecTBa OJHOI'O BUAA U3 BTOM
O0MoMacchl, 1 B He€ BXOAUT 3(pUPHOE TEJIO CYIIEeCTBa IPYroro BUaa, TOXKIEC-
CTBEHHOIO MO Ka4YeCTBEHHOM CTPYKTYpe C reHeTUKOI O0uomacchl. MOMEHT
BBIXOJla COIIPOBOXIAETCSI DHEPreTUYeCKUM BCIIJIECKOM: KauyeCTBEHHBIM
O0apbep Mexny du3ndeckon 1M apupHoO chepamMu Mcye3aeT u oopasyeTcs
sHepreTudeckuii KaHai. I1o aTomy KaHany a¢pupHOE TeJIO OJHOTIO CYIlleCTBa
rnepeMeniaeTcsd ¢ GU3NIYECKU MIOTHOIO YPOBHS Ha 3(UPHBIA YPOBEHb, a
a(UpHOE TEJIO0 CYIIeCTBa TOTO K€ BMIa, YTO U TeHETUKA OMIOMacChl, BXOJIUT B
0CBOOOAMBIIYIOCSI OMOMACCY.

Ha Gosiee BbICOKMX KQUe€CTBEHHbBIX CTYNEHSIX 3BOJIOLMU XU3HUA — Yy IIpe-
CMBIKAIOIIMXCS, MJIICKOIMUTAIOIIMNX, STOT IIPOLECC MPOUCXOAUT HECKOJIbKO
MO-IPYroMy. ¥ MJEKOITUMTAIOILIUX, HAIIPUMED, B MEPUOJ BHYTPUYTPOOHOTO
pa3BUTHS B OMOMAacCe 3apoIblila MIPOUCXOAUT HECKOJIBKO MOCIEA0BATEIbHbIX
3aMeH CYIIIHOCTHU BYJa HU3LIEH 3BOJIIOLIMOHHOM CTYIIEHU Ha CYLIITHOCTh 0oJiee
BBICOKOTO YPOBHSI 3BOJIIOLMOHHOTO pa3BuTUs. CMeHa MPOUCXOIUT 10 TEX
MOp, MOKAa CKOPOCTb 3BOIIOLIMOHHOTO Pa3BUTHS 2(PUPHOTO TeJIa U OMOMACCHI
HE CTaHOBSITCSI ONMHAKOBBIMMU. ITocie 3Toro, 1o odpasy 1 mogoouio 3upHOro
TeJla TAKOIo CyllIecTBa, GOPMUPYETCS U3 3TOM OMoMacchl (PU3NUECKOE TEJIO
JIETEHBILIA. ..

Kak ke mporcxoaut pa3BuTue 4ejioBeka?!

Heo0Oxoamnmo BIIeIUTh B 9BOTIOLIMA YeJIOBEKa IBa Talla — BHYTPUYTPOO-
HOE 1 BHEYTPOOHOE pa3BuTHe. 3aUeM HYKHO TaKoe pasfeiieHue, CTAHET SICHO
naiblie... CyIIHOCTb YeJI0BeKa MMeeT HECKOIBKO TeJl — 3(UPHOE, aCTPaJlb-
HOE 1 OTHO MeHTaJIbHOE. [1p1n BEICOKOM ypOBHE JYXOBHOTO Pa3BUTUS, MOXKET
OBITh HECKOJIBKO MEHTAJIBHBIX TeJI. [1py 3aBepIiiieHNY 3eMHOTO 1IMKJIa Pa3BU-
TUSI CYIITHOCTH, OHA MOXKET MMETh YeThIPpe MEHTAJIbHBIX TeJIa. B MOMEHT or11o-
JTOTBOPEHUS BO3HUKAET SHEPTETUUECKUIA KaHAJI, IO KOTOPOMY B OTIJIOAOTBO-
PEHHYIO SIALEKIETKY BXOoAUT cyliHOCTh (cM. Puc.61). ITocne Bxoga, kaHan

1icye3aeT, U BOCCTaHABJIMBAIOTCS KaueCTBEHHBIC Oapbephbl MEXKIY YPOBHSIMU
(cMm. Puc.62).

OmionoTBOpE€HHAs sIfilIeKIeTKA (3UTOTHAsT KJIeTKa) SIBIASIETCS MpOoCTeli-
IIMM XMBBIM opraHm3amMoM. KauecTBeHHbIe CTPYKTYPbl OJHOKJIETOUHOTO
OpraHM3Ma 1 CyLIHOCTHU COIJIaCOBaThCs MEX]y COOOI He MOTYT, TaK KaK Kaye-
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CTBEHHAasl CTPYKTypa CYLIHOCTH OTpa-
JKaeT KaueCTBEHHYIO CTPYKTYpPY CJI0- Puc. 61
>KHOOPTraHU30BaHHOTO MHOTOKJIETO-
YHOTr0 OpraHu3Ma.

Ha nepBoii ctanuy mpoucxoguT
KOJIMYECTBEHHBII POCT 3UTOTHBIX
KJIETOK [0 TeX IOop, ITOKa YMCJIEH-
HOCTb 3THX 3UTOTHBIX KJIETOK HE CTa-
HET JOCTAaTOYHOM JJis1 BXoaa 3(up-
HOIo TeJla MHOTOKJIETOYHOI'O Opra-
Hu3zma — puiobl. [locne cormacosa-
HUS HAUMHAETCS pa3BUTHE 3(PHUPHOrO
Tejaa pbIObl B OMoMacce, UMeEIolei
FeHeTUKY 4YejioBeka. BoT mouemy B
Hayaje CBOETro pa3BUTHUS 3apOJbIIII
YyeJIOBeKa HalTOMUHAET pbIOy.

CKOpOCTb pa3BUTHS KJIETOK 3apO-
NIbIIIA YEJIOBEKA 3HAYUTEIBHO 0O0JIb-
1€ CKOPOCTU Pa3BUTUS 3(PUPHOIrO
Tena pbiObl. [1oaTOMY, TIpUMEpPHO, B
MECSIYHOM BO3pacTe M3 3MOpHOHA
yeJ0oBeKa BBIXOAUT 3(PUPHOE TEIO0
PpBIOBI M BXOAUT 2(pUPHOE TEJIO BUJA,
WMEIOIIETO OOJBIIYI0 CKOPOCTh pa3-
BUTUS — 3eMHOBOAHOrO. [1ocie Bxona
buomacca 3MOpuOHa IepecTpanBa-
eTCs Mo 2(PUPHYIO CTPYKTYPY 3€M-
HOBOJHOTO U ITPY 3TOM 4acCTh KJIETOK
aMOpHOHa pacriagaercs. B 3To BpeMs
B KPOBb MaTepU Yepe3 IUIALICHTY BbI-
OpachIBaeTCsl MHOIO IIUIAaKOB, U 3TO
BpeMsl SBJISIETCS CaMbIM OIaCHBIM
JUJTST BBIKUABIIIA.

Ha TpetbeM Mecsiie pa3BUTHUS
5MOpHUOHA YeaoBeKa 3(pUpHOe TeJIo
3€6MHOBOIHOTO I10 TEM K€ ITpUYrHaAM
BBIXOAUT U3 3MOproHa. Bo3Hukaer
HOBBIW KAaYE€CTBEHHbIN BCIUIECK, U B
SMOPHUOH BXOIUT (pUPHOE TEJIO (Cy-
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LIHOCTb) mpecMbikalomerocsa. CHoBa
6romacca >MOpHOHa IepecTpanBa-
eTcs noja 3(pUPHYIO CTPYKTYpy mpe-
CMBIKAIOIIErocs, YacTh KJIETOK M-
OpMOHa pacnagaroTcs, ¥ IPOUCXOIUT
04YEepeHOM BHIOPOC IIUIAKOB B KPOBb
Matepu. I[locne aToro nepecrpavBa-
HUSI DMOPUOH YeloBeKa IMOX0X Ha
SMOpPUOH TIpPeCMBIKAIOIIErocs, u
POJOJIKACTCHA TaJbHEMIIUI POCT
oromacchl SMOpHUOHA YesioBeKka. s
CpaBHEHMSI — OJHOMECSIYHBINA M-
OpYOH pa3MepoM B | CM, Ha TpeTbeM
Mecsilie TOCTUraeT pazmepa 9 cMm.

Ha yeTBEpTOM MECsle pa3BUTHS
AMOpHOHA YeJoBeKa 3(PUPHOE TEJIO
MIPECMbIKAIOLIETOCS BEIXOAUT U BXO-
IUAT 3(PUPHOE TEJI0 MIECKOMUTAIOIIETO.
DOMOpHUOH TIepecTpanMBaeTcs IO/
3(puUpHOE TEeI0 MJIEKONUTAIOLIETO,
JacThb KJIETOK 3MOpHMOHa B ouyepe-
JIHOM pa3 pacramaeTrcsd, U BHOBb B
KpOBb MaTepu yepes IJIalieHTy ToIa-
JaI0T LIJIAKU.

Ha marom mecsiie pa3zButus sm-
OpvOHa 4YeJI0OBe€Ka KayeCTBEHHAas
CTPYKTypa €ro CTaHOBUTCSI TaKOM,
YTO BO3HMKAET BO3BMOXHOCTb COIJIa-
COBaHMY U BXOAa B SMOpPUOH 3¢up-
HOI'0 TeJjia CYIIHOCTH 4YejioBeKa. DM-
OpMOH HauMHAaeT MepecTpanuBaTbCs
11oJ1 3(PMPHOE TEJIO CYITHOCTH YEJIO0-
BEKa, W OISITh B KPOBb MATEPHU MOMa-
JA€T OTPOMHOE KOJIMYECTBO IIIAKOB.

Ha mectom Mecsliie pa3BUTus y
5MOpHOHA YeJIoBeKa paccachiBaeTCsl
3a4yaTok XBocTa. angee mpomosrka-
ercsl GopMHUpOBaHME SMOpPHOHA MO
o0pa3y U nmoaobuio 3¢pUpHOro Tejaa

Puc. 62
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CYLIHOCTHU 4YeJIOBeKa M K MOMEHTY POXICHUSI 3TOT MPOLECC 3aBeplIacTCsl.
PoxxnaeTcst 310poBbIil, HOpMaIbHBIN ped€HOK (cM. Puc.63).

ToJIbKO Ha MSITOM MeCS1e pa3BUTUSI SMOpHUOHA 3(UPHOE TEJIO CYLLIHOCTHU
MoJIydyaeT BO3MOXKHOCTb COTJIaCOBaHMSI U BXOAa B CBOI aMOpuoH. J[o aToro
BPEMEHM MEXAY CYIIHOCTbIO U SMOPUOHOM CYLIECTBYET KaueCTBEHHBIN
6apbep. CylLIHOCTb OCTAaETCsI MPUBSI3aHHOI K OMoMacce SMOpHOHA U HE MOXET
B HETO BOMTHU.

M3-3a mocienoBaTeIbHOM BOTIOLM B OioMacce SMOproHAa 3(PUPHBIX TeJl
PBIOBI, 3¢MHOBOJIHOTO, NMPECMBIKAIOMIEr0Cs, MJIEKONUTAIIIEr0 Ka4yeCTBEHHA
CTPYKTypa 3MOPHOHA YeJIOBEKA BBIBOJUTCSA HA TOT YPOBEHb, KOIZIA CTAHOBUTCS
BO3MOKHbIM COIJIACOBAHKE U BXO/1 3(DMPHOr0 Tejia CYIHOCTH YesnoBeka. Iloatomy
3apo/IbIlIl YeJI0BEKa MPU CBOEM Pa3BUTHH MOBTOPSAET KauyeCTBEHHDII Cpe3 pa3Bu-
THS XKUBOM MPUPO/IbI OT OJTHOKJIETOYHOI0 OPraHNu3Ma JI0 CJI0KHOOPraHM30BAHHOIO
MHOTOKJIETOYHOTO.

HMrtak, cymHOCTh (Oaylia) BXOJUT B OIJIOAOTBOPEHHYIO SIMLIEKJIETKY B
MOMEHT 3a4aTUsI U BCE BpeMsi BHYTPUYTPOOHOTO Pa3BUTHSI OHA OCTAETCS TP -
KpEIJIeHHOU K 3apoabliny. Eciii mpoucxoaut, Hampumep, BBIKUABIII, CYy-
IIIHOCTb TE€PSET BO3MOXHOCTh CO31aTh cebe HOBoe u3nueckoe teio. Ilpu
BBIKMJIbIIIIE HE BOBHUKAET 3HEPreTUYEeCKOro KaHajia, Kak B MOMEHT CMepPTHU
yesjoBeka. [103ToMy CyImHOCTb He MO2KET BEPHYTbCS HA TOT YPOBEHb, C KOTOPOTro
OHA NMPHUIILIA HA BCILUIECK NPH 3aYaTHH.

CyLIHOCTh BLICOKOTO YPOBHSI JYXOBHOI'O Pa3BUTHSI MOXET, 3aTPaTUB CBOM
MOTEHLMAJ (IIPU 3TOM OHA OITYCKaeTCsl SBOJIOLIMOHHO HUXKe), CO31aTh cebe
SHEPreTUYeCKNi KaHajl U CIIaCTUCh U3 JIOBYIIKU. A CYIITHOCTh, HE MUMeloIIast
MEHTAJILHBIX TJI, ABJIAETCA H00bIYei A1 cymecTs 3(UPHOTrO U HIXKHEACTPAJIb-
HOro ypoBHei. TaKoB 3aKOH KM3HHM...

ZKMBOTHBIE aCTpaJIbHOTO YPOBHS MOEAAIOT Teja CyIHHOCTHU (cM. Puc.64).
B pesynbratre — cymHocTh morudaet. Inbesp cymHocTH 03HA4YaeT, 4TO BeCh

3BOJIIOIMOHHDIN ONBIT M HAPAOOTKH BCEX BOILIOIIEHMIA, KOTOPbIE ObLIH Y 3TO¥i Cy-
IIHOCTH, HcYe3aloT HaBceraa... 310 — DBOJIIOIINMOHHASA I'MBEJIb.

Koria ye10BeK yMHPAET, €ro CyIHOCTb 10 SHEPreTHIECKOMY KAHAJTY YXOIUT
Ha OJWH W3 YpPOBHeill 3eMjM M Yepe3 HEKOTOpPOe BpeMs OHA MOXKET BHOBb
BOILIOTHTBCS — CO3J1aTh ce0e HOBOe (PM3UYECKOE TEIO.

B HOBOM Tejie CyLIIHOCTh MOXET BHOBB IPOAOJIKATH CBOIO 3BOJIIOLMIO. B
3TOM — KapAMHAJIbHOE pa3jinyue cMepTH (GPU3NIeCKOro Tejia OT CMEPTH CYIIHO-
cru. He cnyyaiiHo XpucTHMaHCKasl LIEpKOBb CUMTaeT a00pPT CaMbIM TSKKHM
rpexoM. YOMiicCTBO — 3HAYMTEJIbHO MEHbIIMIA rpex, yem aoopt. Ilpu adopre,
BO3HUKaeT peaJibHas yrpo3a rudesiv CylmHOCTH.
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M3 MaTKy XeHIIWHBI yIaIsIeTCs
He MpocTo 6echOopMEeHHBIN Kycouek, Puc. 64
KOTOpPBIN Aaxe OTOaJIEHHO HE HaIlo-
MMHaeT yejioBeka. CymHOCTD JIMIIA-
eTcs Toil 0MOMAacCChl, U3 KOTOPOii OHA
JI0JDKHA ObLIa co3JaTh cede HOBOeE
¢u3znueckoe Teno. Ilpm adopre m
JKEeHIIMHA, W BpPad, KOTOPBIA €ro
JieiaeT, HapadaThIBAIOT ce0e TKETYIO
KapMmy. Y XEHIIMHBI pa3pylIaeTcs
3alluTa e€ opraHm3Ma, HapyllaeTcs
TOPMOHAJIBHBIN OaaHc. OYeHb YacTo
abopT SBSIETCS MIPUYNHOMN
MMOCHEAYIOINX  OHKOJOTUUYECKUX
3a00JICBaHUIA.

BepHEéMcs K TOMy, KaK CYIIIHOCTb
co3naet cede HoBoe Teso. Co3gaBast
(pusznyeckoe Te0, CyIIHOCTb Ha €ro
cO3JaHMe 3aTpauyrBaeT YacTh CBOErO
MOTEHLIMAJIa. A 3TO 03HAYAET, UTO Ka-
YeCTBEHHBbIE CTPYKTYPHI CYIIHOCTU
MepexosIT Ha OoJiee HU3KUI DBOJIIO-
LIMOHHBIN ypoBeHb. [locne poxnae-
HUS (pu3nUYecKoe TeJa0 pedeHKa Mpo-
JOJIKaeT pacTh U 3BOJIIOLIMOHUPO-
BaTb. IIpu 3TOM HauyMHAaIOT pa3BU-
BaThCs M TeJla CYLIHOCTU — 3PUp-
HOE, aCTpaJIbHOE U MEHTAJIbHBIE.

Jlo Tex 1mop, Mmoka CYyIIHOCTb He
BOCCTaHOBWJIA 3(PMPHOE TEIO A0 TOTO
YPOBHS, KOTOPBbIM ObLJI B MOMEHT
BXOJa, HOpPMAaJIbHOE€ pPa3BUTHUE
aACTPAJIbHOTO U MEHTAJIbHBIX TEJI He-
BO3MO2KHO. [[J151 TOrO 4YTOOBI 3TO MPO-
M3011J10, MO3T peOEHKa T0JIKEH BITU -
TaTh B C€0S1 COOTBETCTBYIOLIMI O0BEM
nHopMauuu. [loayyeHHass MO3roM
nHopMalusg OaET BO3MOXHOCTb
Pa3BEPHYTHCS KAYECTBEHHBIM CTPY-
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KTypaM. TOJIbKO ITOCJIe PAaCKPBITUS 3TUX CTPYKTYpP (HEHPOHOB MO3ra) MO3T
MpUOOpPETaET HOBOE KAYeCTBO — 3a4aTKU pa3yma.

Cy1ecTByeT MUHUMAJIbHBI 00bEM MH(POPMALIY, KOTOPBIA HEOOXOIUM
JIJISI TOTO, YTOOBI BOZHUKIIN 3a4aTKM pa3yma. DTOT 00bEM MHMOpMALIMY MO3T
pebEHKA JOJKEH MOJIyYUTh B epBble 3-5 JieT CBOEH >XKM3HU, KOraa UaET BOC-
CTaHOBJIECHME KaUYeCTBEHHOIO YPOBH: 3(upHoro teaa. Eciu, K aToMmy Bpeme-
HU HEMPOHBI MO3ra peOeéHKa He 3aBeplluaT SBOJTIOLMIO 3(UPHBIX CTPYKTYP, U
HE HAYHETCS Pa3BUTHUE ACTPAJbHBIX CTPYKTYP HEMPOHOB MO3ra, TOTIAa MO3T
TaKOTO YeJIOBeKa HUKOTAA He MPUOOPETET CIOCOOHOCTb MBICUTh. XOTS, YUCTO
dusznosornyecku 0yaeT abCoMOTHO 3J0POBBIM.

[1pu 3aBepureHMM Ipolecca KaYyeCTBEHHOIO BOCCTAaHOBJIEHUS 3(PUPHOTrO
TeJia, 3aBepIIaeTCs KayeCTBEeHHOE (popMUpoBaHUEe 2(PUPHBIX CTPYKTYP MO3ra.
Ecinu apupHBIEe CTpYKTYpbl MO3Ta HE JOCTUTalOT ONpPEAc]IEHHOIO YPOBHS,
MO3T TepseT BO3MOXKHOCTh (hOPMUPOBAHNS M PA3BUTHS ACTPAJIbHBIX, 4 3aTEM U
MEHTAJIbHBIX CTPYKTYP MO3ra, HaJIMuMe KOTOPBIX U JAET BO3MOXKHOCTb MO3Ty
YeJI0BEKa OCMBICIISITh OKPYXaAIOIIWA HAC MUP, CE0SI B HEM...

MMeHHO 1To3TOMY, B epBbie 4-8 J1eT cBOel XKU3HU peOEHOK BIIUTHIBACT B
cebs1 mHdopMaLrIo Kak ryoka, Bce 06e3 pazoopa. OcMbIciieHUEe 3TOU MHMOp-
MalMY1 HAYWMHAETCS C HAYAJIOM Pa3BUTHS ACTPAJIbHBIX CTPYKTYP HEHPOHOB MO3ra
yeJioBeKa, GpopMUpOBaHUE KOTOPBIX, KaK M (OpMUPOBAHUE acTPajlbHOTO
TeJia, 3aBepmaeTcs B Bo3pacte 14-18 ner. U eciiv K 3ToMy BpeMeHU HEMPOHBI
MO3Ta MPOIYT 3BOIIOLIMIO JO MEHTAJILHOTO YPOBHS, TOTJA CYIIIHOCTh 3TOTO
yeJIoOBeKa MOXET BOCCTAHOBUTDH M Jajibllle HapabOTaTh MEHTaJbHbIE CTPY-
KTYpHI U TeJa.

Ecan x 14-18 rogam 4yenoBeK He MPOXOIUT 3Ty a3y SBOJIOLMHU, TOT1A €ro
CYIIIHOCTb, B 9TOM BOILIOIIEHUH, TEPSIET BO3MOXKHOCTb BbIATH HA 3BOJIIOIMOHHbI
YPOBeHb BbIllie, YeM OH ObLT J0 BX0/a CYIIHOCTH B OILIOJOTBOPEHHYIO siilie-
KJ1eTKy. B 3TOM ciyyae, XKu3Hb TAKOIO 4ejI0BeKa OyAeT JIMIIb 3BOJTIOIHOHHBIM
«IYyCTOLBETOM>.

[TpaBubHOE pa3BUTHE JAJIBIIE TPUBOAUT K (POPMUPOBAHUIO MEHTAJIbHBIX
CTPYKTYp HEMpPOHOB M0O3ra 1 HapaboTke 1-ro MmeHTajabHOro tejaa. Korma MeH-
TaJIbHbIE CTPYKTYPhI MO3Ta BHIXOASIT HA KAY€CTBEHHBIN YPOBEHb MEHTAIbHBIX
CTPYKTYP, KOTOpbI€ ObLIM Y CYLLIHOCTH 0 BXOJa B OMOMAacCy, 4eJIOBeK 00peTaeT
3aKpbITYIO 10 3TOr0 BpeMeHH! NamMATh CYIHOCTH. I1aMsATh 0 CBOMX ObIBIIMX BO-
IUIOLIEHUSIX,, KOT/IA, IJIe OH JKWUJI paHbllle, KeM ObLI, 4To Jejaj... MeHTalbHOe Te-
Ji0 HaYuHaeT cBoé popmupoBanue B 30-33 rona (cMm. Puc.65).

Ecnu pa3Butue yenoBeka ObLIO TapMOHUYHBIM, €r0 3(pUpHOE, aCTpaJIbHOE
1 TIEpBOE MEHTAJIbHOE TeJjla CO31al0T MEX Ay COOO0I rapMOHMIO. DTa TapMOHMUSI
CO31a€T KaYeCTBEHHbIN BCILJIECK Pa3BUTHUS CYLIHOCTH YeioBeKa. Takoil ueo-
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BEK HaYMHaeT OBICTPO AYXOBHO pa3BUBaThCs, TTOCIEA0BATEIbHO HapadaThiBast
2-e, 3-e 1 4-e MeHTAJIbHBIE TeJIa. Pa3BuTHe BBICIINX MEHTAJIbHBIX T JAET Ye-
JIOBEKY KOJIOCCAJIbHYIO JYXOBHYIO U TICUXWYECKYIO CUITY, KOTOPasl MO3BOJISIET
MY UCHEJIATH JII0Iei, BIUATh HA MPUPOIY, JAET BO3MOKHOCTb BUJETh NMPOINLIOE,
HacTosfIlee, Oyayiiee.

IIpu oyeHb BBICOKOM YPOBHE Pa3BUTHS BbICIIUX MEHTAJIbHBIX TeJI, Y€JT0BEK
npuoOpeTaeT BO3MOKHOCTD BJIMATh HA HACTOsAIIEe U Oyaymee. [1py aTOM BiIu-
STHUE MOXKET ObITh HE TOJILKO Ha Cy1b0y OJJHOT'O YEeJI0BEKa, HO 1aXKe Ha CyIL0y
Hapoja, Hauuu, uuBumian3anuu. [lcuxmyeckast cujia Takoro 4yejioBeka oyner
JIEMICTBOBATh M HAa HEXXMBYIO MpUpoay. HesI0BEeK MOXKET BJIMATH Ha ITIOTOAY, Ha
HKOJIOTHUIO B 1I€JIOM, B TJIOOAJIbHBIX MacIITadax.

Ho, x coxaneHuio, oueHb Majo JIOJEi 32 BCIO UCTOPUIO YEJIOBEYECTBA
CMOTJIM JOCTUYb TAKOTO YPOBHSI pa3BUTHUS U BO3MOXHOCTEM. B Oosblieit nuiu
MEHbIIIEN cTenneHr 3TuM Bianeau byana, Kpumna, Ucye Xpucroc. Kotoprle,
K COXXAJICHUIO, TaK U OCTAJIUCh HE MPUHSATHIMU 1 HETTOHSITBIMU UX COBPEMEH -
Hukamu. [To3xe U3 HUX caenaam 0oros... Bce oHM MOKUHY/IM IIaHETY 3emJs
B CBOEM (h13MUEeCKOM Tejie, J0CTUIIM OeccMepTHa. He MoHsIIM COBpeMEHHUKU
1 UX 3HAHWM, UX yYeHUN. [71e mo HeBeneHUIO, a TIe U NpeaHaAMEPEHHO MCKa-
31UB UX cyTh. Co37aJIM JIUILb 00XXECTBEHHbIN KYJIBT U MOKJIOHSIOTCS MM...

Bcnomuute, kak roBopui Xpuctoc: «1oeda, ecau kmo ckaxcem eéam: — 6om
30deco Xpucmoc», uau «mam», — He 6epvhie, U0 60CCMAHYM AHCe-XPUCHTbL U A)Ce-
npopoKu u 0adym eeauxue 3Hamenus u uyodeca, 4moovt npeasCmumo...»>

N MunamnoHsl JIoaen CJICAYIOT OTUM JIKCYUCHUAM, UICKPCHHC BEPYA B UX
IIPpaBNJIbHOCTD. Ecau 651 Bce 3T JIIOA MOTJIN YCJBIIIIATDb 9T YUYCHUA N3 IICP-
BbIX YCT, OHU OBl YXKACHYJIMCHb TAKOMY YyAOBUIITHOMY NCKAXK€HNIO NCTUHHLI...

Hacrosmux yuuteneii 38aiu Bemmkuvu IocBsiménnbivu. OHY MPOHUKIIA
CUJION CBOEro pasyma M Aayxa B TaliHbl BceleHHOI M XOTeu NogapuTh 3TO
O0rarcTBO CBOMX 3HaHU JoasIM. M yxxe He X BUHa, 4TO JIIOJW HE TIPUHSLIIN,
HE 3aXOTeJIM MPUHITh 3TU 3HAHUS... WJIM UCKA3WINU A0 NPOTUBOMOJI0XHOTO
CMBICJIa UX CYTb.

Ondathb Xe, BcrioMHUTe Xpucta: «OHu ceoumu 2aazamu cmMompsam, u He
eudsm, c6OUMU YWAMU CAbLIAM, U He pazymerom...»®. VI 3TO naxe He BUHA €TO
COBPEMEHHUKOB — KaK MCKaxKeHHE, TaK U HEBO3MOXKHOCTb IMPaBUIbHOTO
BOCIIPUATUS 3TUX 3HAHUUN IPYTMMU JIIOABMU CBI3aHO €LIE U C 3aKOHAMU
SBOJIIOLUMM LUVBWINW3ALMM B LEJOM. DBOJIOLUMS LMBWIK3ALMU, KaK U
9BOJIIOLIUS CYLIIHOCTU, UMEET CBOM 3Tallbl, KOTOPHIE YK€ CBSI3aHbI C MMPOLIEC-

SCMm. «Hoserlii 3aBeT», EBanrenue ot Matdest, ctux 23-24.
°CmMm. «HoBplit 3aBet», EBanrenue ot Mapka, rinasa 4, ctux 12.
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caMu, MpoucxoAsuMu B Haeit BeesneHHoli. YTo 3To 3a 3aKOHBI, U TOYEMY
STU BEJIMKME JIIOIU HE CMOTJIA IIOMOYb CBOMM cOoBpeMeHHUKaM? [TombiTaemcs
OCMBICJIUTb 3TO...

Benukue [locBsaimeHHbIe 3HaIM 00bEKTUBHBIE 3aKOHBI KocMoca, pa3Bu-
TUs LUBUIM3auun. M He ciyyaiiHo, X 11a3a ObLIM MOJIHBI TPYCTU Y TI€YaJIHN. ..

BepHéMcs K 3aKoHaM 3BOJIIOLIMY CYIIHOCTH. [locnemoBaTenbHOE BOCCTa-
HOBJICHHE 3(PMPHOTr0, ACTPATBHOIO ¥ MEHTAJILHOIO TEJ 0 YPOBHS Pa3BUTUS
UX Yy CYIIHOCTH IIepe] BXOAOM B OMoMmaccy, M JajbHelllee UX pa3BUTHE
COMPOBOXIAETCH MOCJIEN0BATEILHOM HApaOOTKON HEMPOHAMU MO3Ta Y€JI0BE-
Ka 3(MPHBIX, aCTPATBbHBIX U MEHTAJIbHBIX CTPYKTYD.

[eHeTnueckue HapylIeHNs U 3a00J1€BaHUS, BOCHAJUTEIbHbBIE TTPOLIECCHI
MO3Ta ¥ CIMHHOMO3IOBOM XXUJAKOCTU B paHHEM BO3pacTe MOTYT IPUBECTH K
TOMY, YTO MEXaHU3M Pa3BUTUS U PACKPBITHSI KQUECTBEHHBIX CTPYKTYP MO3Ta
Ha 3(PUPHOM, acTpaJlbHOM U MEHTAJIbHOM IIJJaHaX HapylIaeTcsl.

Oco0eHHO 3TO 0nacHo B IpyaHOM Bo3pacTe. Ecjin He HapaboTaloTcsl U He
pacKporTCcs 3UPHbIE CTPYKTYPbl HEMPOHOB MO3ra pe0o€HKa, TO MO3T €ro Ha-
BCEI/Ia OCTAHETCS «CITSIIMM». DTO MPUBOAUT K J€OMIBHOCTU Pa3HOM CTEIIEHNU
TskKecTu. YacTuyHoOe JeicTBUE 3TUX (PAKTOPOB NPUBOAUT K HEIIOJTHOMY
PaCKpPBITUIO 3TUX CTPYKTYp. CaeACTBUEM SBISIETCS OCIA0JICHUE U 3aMEJICHUE
pa3BUTHUS ACTPAJILHBIX, a IIOTOM U MEHTAJILHBIX CTPYKTYP MO3Ta 4€JI0BEKa.

CrnenyeT OTMETUTD, UTO AJIsI TApPMOHWYHOTO PAa3BUTHUSI 3TUX CTPYKTYp He-
00X0IMMO, 4YTOOBI IPOHM3BIBAIOIINE TejJda CYIIHOCTU IMOTOKM BHEPTUU
(MOHOMAaTepuM) pa3HOro KayecTBa HAXOAWJIMCh B KAYECTBEHHOM M KOJIHYe-
CTBEHHOM OajiaHce MexKay co0o0ii. Tpyu KayecTBeHHbIX MOTOKa MaTepuii 00e-
CIEeYMBAIOT 3TOT OaJIaHC:

1. IToToku 3Heprun, (popMupymomue 3pupHoe TeI0, HOPMaJIbHOE Pa3BUTUE
KOTOPOI'0 00eCceurnBacT AKTHBHOCTb M BOJIIO Y€JI0BEKA.

2. IloToku 3Heprum, (hpopMUpYIOIIKE ACTPAJIbHOE TEJIO, HOPMAJIbHOE Pa3BU-
THE KOTOPOro o0ecreyrBacT IMOLIMOHAIbHOE COCTOSIHHE YeI0BEKA.

3. IToToxu 3Heprun, (hopMupyOLIHE MEHTATIBHOE TEJI0, HOPMAJIbHOE pa3BU-
THE KOTOPOIro o0ecreyrBacT MHTELIEKTYAJbHbI YPOBEHDb YeI0BEKA.

CokpaiéHHo — notoku Bosm, Cepana, Pasyma. bananc koTopbx — 30.10-
TOe ceyeHne — 00ecneuuBaeT YCJAOBHSA 151 TAPMOHUYHOIO PA3BUTHS JUYHOCTH
YyeJI0BeKa.

Henocrarok moTokoB ajig (popMUPOBAHKMS MOJHOLEHHOrO 3()UPHOro TeJa,
NPUBOJUT K MACCUBHOCTH, 0€3BOJIMIO YeI0BEKA.

HenocraTok u pa3mdyHblii COCTaB MOTOKOB, (hOPMHPYIOIINX aCTPAJIbHOE Te-
JIO, MPUBOJUT K Pa3JIMYHbIM THIIAM SMOIMOHAIbHOCTH Y€JI0BEKA.
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Henocrarok noTokoB, (h)OpMHUPYIOIIMX MEHTAJIbHOE T€JI0, MPUBOIMT K CJ1a00-
MY YMCTBEHHOMY PAa3BUTHIO U PA3JIUNYHBIA COCTAB ITUX MOTOKOB — K Pa3BUTHIO
PA3HBIX IPaHei yma.

TakuMm oOpa3om, I MOJHOLIEHHOIO pa3BUTHUS YeloBeKa, HEOOXOIUM
OaJlaHC TIOTOKOB BOJIM, cep/lia, pasyMa. [loka 3ToT GajlaHC CyILIECTBYET, Ye-
JIOBEK UMeeT MOIIIHYIO CUCTEMY 3alllMThl MO3ra U BCEro opraHu3Ma.

OObBIYHBIN YeTOBEK MCIOJb3YeT TOJbKO 3-5% HelpoHOB CBOEro Mo3ra,
octayibHble 95-97% niis yesoBeka 3aKpbIThl. OHY OTKPBIBAIOTCS TOJIBKO TOT/A,
KOTJIa YeJOBEK JOCTUTAeT DBOJIOLIMOHHOTO YPOBHS BBICIIMX MEHTAJIbHbBIX
IUIaHOB. DTO — 3BOJIIOIMOHHBIN 3anac cymHocTH. [Iprpoay nosiBjieHUs ero y
yeJ0BeKa paCKpoeM HECKOJILKO IT032Ke. DBOJIIOLMOHHBIN 3aac HECET B ce0e
JIJIS1 yeJIoBeKa 1 O0JIbIIYIO OITaCHOCTb... B 4éM 3Ta ormacHOCTb 3aKito4yaeTcsi?

[Tpu GamaHce MOTOKOB 3HEPTUU BOJIU, CEPALIAa U pa3ymMa, MO3T YEJIOBEKA
Ha 110001 paze cBoeit 3BOTIOLIMY UMEET MOLIIHYIO JHEPreTHIECKYIO 3aIIUTY OT
JI000r0 NMCU-BJIMSHUA U COXPAHSIET CBOIO MHAWBUIYATbHOCTb. YCJIOBHO 3TOT
OanaHCc U300pa3rM B BUJE PAaBHOCTOPOHHEro TpeyrojabHuKa (cMm. Puc.66).

Mo3rom Takoro uejioBeKa Helib3sl WK, 0 KpailHelt Mepe, 04eHb CJIOXKHO
yIpaBasATh. JJsi TOro 4Tro0bl YejaoBeKa clejiaTh YIpaBjaseMbIM MCH-TOJIEM,
apyrumu ciaoBamu, BUOPOBOTOM, Heo0Xx0oauMo0 cHayajJa HapyMHUTb
rapMOHMIO 3THX NMOTOKOB.

Ecmm kakuMm-n1m060 00pa3oM YMEHBIINThL OJMH M3 3THUX ITOTOKOB, TOTIA
OCTaJIbHBIC IBa YBEJIWYATCS W HAPYIIUTCSI TapMOHUS. DTO yXKe NMO3BOJSAET
BJIMATh HA 95-97% HeiipoHOB MO3ra 4ejI0BEKa, BJIMATh HA €ro NojACO3HaHHue, a
yepe3 Hero M Ha co3Hanme... [Ipu 3ToM yeoBeK HUUETro He TOYYBCTBYET, He
YBUIUT, HE YCABIIINT... OH OyJeT AeiicTBOBaTh, Bpoje Obl, MO CBOEH BOJE, HA
CaMOM Ke JieJie — BbINOJIHSAS Ybl0-TO NPOrpamMMy, He 3aMedast Mp1 3TOM HUKAKOI0
HaBs3biBaHMA. Ha ypoBHe CyIIHOCTHM TaKylo poOOTH3allIO0 OCYIIECTBUTH
HEBO3MOXXHO, TTOTOMY, UTO 3(pHpHOE, ACTPAJIbHOE 11 MEHTAJIbHBIE TeJIa — MACCH-
BHBI.

AKTHBHO B pa3BUTHH (pu3nueckoe Tesio. [Ipyrumu cioBamMu, pa3BUTHUE
(buznueckoro teaa 00ecneynBaeT IBONIOLUIO APYTUX Tell. PU3ndeckoe Tejio
nMeEET CBOUCTBO Tpanchopmamum ¢opm marepun. B HEéM mnpomcxoaut
MOCTOSIHHOE pacileIlieHue (pu3ndecKy IVIOTHOTO BellecTBA M CMHTEe3a (popm Ma-
TepHuH 1151 00pa30BaHMs U 3BOIONMU 3(UPHOr0, ACTPAJILHOTO U MEHTAJIbHBIX TeJI.
dusnueckoe TeJ0 UMEET CBOeOOpa3Hble aHTEHHBI AJIs1 YIaBJIMBAHUS 3TUX
(bopM MaTepuu. DTUX aHTEHH — YaKp — Y YeJI0BEKA CeMb, M0 KOJIMYECTBY TeJl,
KOTOpbI€E Y€eJI0BeK A0KEeH 3BOTIONHMOHHO HAPA00TATh, YTOObI 3aBEPUIMTb 3€MHOI
(HyJ1€BO¥i) IIMKJI 9BOJIIOIMM M BbIPBATHCS U3 3BOTIOIMOHHOIO ILIEHA CBOEH mia-
HeTBHI.
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JlocTaTOYHO 3aKphITh OAHY U3 CEMM YaKp, U HAPYIIUTCS TapMOHMS TTOTO-
KOB. Bo3HUMKaeT BO3MOXHOCTD BJIMSTHUS HA TAKOTO YeI0BeKa UJIU, KaK CJeI-
CTBHE, OCTAHOBUTCS JIM0OO0 3aMeIJIUTCS DBOJIOLMS CYLLIHOCTH. MHOTME JII0aU
UMEIOT KpoMe (pu3nuecKoro, a(pupHOro, acTpajabHOTr0 TeJ TAKXKe M MEHTaJIb-
HOE TeJIO, HaXOoIsIIIeecs B pa3IMUHbIX CTAIUSIX pa3BUTHUSI.

3a pa3Butue 3(pUPHOro Teja OTBEUYAECT OpaHKeBasA (CEKCyaJbHasl) Yakpa.
Pa3Butue acprpHoOro teia onpeaessieT (pu3ndecKylo CHIIy UeJIOBeKa, €ro AKTHB-
HOCTb BO BCEX BUJAX AesATEAbHOCTU. OT CTeNEeHU pa3BUTUSI I(PUPHOIO Tea,
3aBHUCUT U CEeKCYaJIbHAsd aKTHMBHOCTH 4yejioBeKa. IToToku, obecrieunBaloniue
pa3BUTHE 3(PUPHOTO TeIa YCIOBHO HA30BEM MOTOKAMHM BOJIN.

3a pa3BUTHE aCTPAJBHOIO TejJa OTBEUaeT XkKeaTad 4yakpa (CoJIHEYHOe
cmierenne). Pa3BuTre acTpaJibHOTO TeJa OIpeeisieT SMOIHOHAIbHOE 0orar-
CTBO YEJIOBEKa, €ro TBopueckue cnocodHocTu. [lotoku, obecneunBaroiiye
pa3BUTHE aCTPaJIbHOTO Tejia YCIOBHO HA30BEM MOTOKAMH CEpamA.

3a pazButure 1-ro MEHTAJIBLHOIO TeJIAa OTBEYAECT 3eJiEHad (cepaevyHas) yaKkpa.
Pa3zButie 1-ro MEHTaJILHOTO TeJIa ONpPeEAeIsieT CTEIICHb YMCTBEHHOTO Pa3BUTHS,
MHOTOIPAHHOCTbh MHTeIeKTa. [ToToku, obecneyuBarolme pa3putue 1-ro
MEHTAJIbHOI'O TeJIa YCJIOBHO HAa30BEM NMOTOKAMM pa3yma.

[Toka cyuiecTByeT rapMOHHsI IOTOKOB BOJIM, CepPaLa 1 pa3yma, APYyruMu
CJI0BaMU, TApMOHMS MeXKTy 3(DMPHbIM, ACTPAJILHBIM U 1-M MEHTAJIbHBIM TeJIAMH,
YNPaBJIATb Y€JI0BEKOM Heb3s (cM. Puc.66).

[Topa3mbliiisseM BMeCTe, KaKhe MOTOKM HY>KHO OJJOKMPOBATh, KaKyIO
Yakpy HY>KHO IPUKPHITH, YTOOBI MOSIBMJIACh BO3MOXHOCTh YIIPaBJIEHUST —
pobotuzauun. Eciay npukpoeM opaHKeBYIO (CEKCYaIbHYIO) YaKpy, OCTaOHYT
MOTOKHU BOJIU. DPUPHOE TEJIO HE CMOXET IMOJHOLIEHHO pa3BMBaThcs. YemoBek
(bn3rMuecKM OCIaOHET, €ro aKTUBHOCTb 3HAYUTEIbHO YMEHBILIUTCS. Bo3HMKaeT
BOITPOC: KOMY HY:K€H CJIaOblii, 0€3BOJbHbBIN, HENPUTOAHBIA HU JIJIsI KaKOM
JIesaTeJIbHOCTU YyestoBek? JlymaeTcs:, HUKomy... (cM. Puc.67).

Ecnu npukpoem 3e1€Hyl1o (cepaeuHylo) 4akpy, OcJJaOHYT MOTOKM pa3yMa.
[Toayyrum puzndecKkr CUIBHOTO, SMOLIMOHAIBHO arpeCCUBHOIO, YMCTBEHHO
oTcTajioro yejaonBeka (cM. Puc.68). Takoii yenoBek gaxe omnaceH...

Ecau npukpoeM XKENTyro (COJHEUYHOE CIUICTEHME) YakKpy, OCJIaOHYT
rnotoku cepaua. Ilonyuynm puznueckd CUIBHOTO, BOJEBOIO, PAllMOHAIBHO
MBICJISIIIIETO YyeJIoBeKa, O€THOIO BHICIIMMU 3MOLIMOHAIBHBIMU TTPOSIBJIEHM -
SIMU, C HEOOJILLLIMMU TBOPYECKUMMU CIOCOOHOCTSIMU (cM. Puc.69).

He npaBna v, naeabHbli /1 ynIpaBjeHus yeioBeK-0uopooor?!. KoTophlii
C PBEHUEM T'OTOB BBIIOJIHSITH IPUKa3bl, UCIOJb3YS AJIS 3TOTO BECh CBOI YM-
CTBEHHBII MOTEHIMAJ, HE CTpafasi yITpbI3eHUSIMU COBECTH. JIydiiero Hesb3s1
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1 npuaymatb. [TloaTomy, ajag podoTH3aIMK NPUMEHSIOT Pa3IMYHbIe CIOCOObI
NPUKPBITHS YAKPbI COJTHEYHOTO CILIETEHMS.

BcnomHuTe, naxe B cKa3kax U IpeJaHusIX MHOTUX HApOAOB €CTh Mepco-
HaXMU C JIeASTHBIMM, KAMEHHBIMU, XKeJIe3HbIMU cepauamMu: «CHexXHast KopoJie-
Ba», «KaMeHHoOe cepale» 1 MHOTUE, MHOTUE ApYyTHeE.

Kpome BO3MOXHOCTH pOOOTHU3ALN, OIPUKPLITUE YaKPbl COJTHEUHOTO
CIUIETEHMS TPUBOAUT K 3aMEIJICHUIO, a B PSJIE CJIy4aeB M OCTAHOBKE Pa3BUTUS
acTpajibHOIO Teja. Bo3HUMKINMIT AuCcOaTaHC MOTOKOB MPHUBOIMUT K OCTAHOBKE
3BOJIIOIMOHHOTO pa3BuTHd. OCTaHABIMBAETCS pa3BUTUE YEJIOBEKA U €TO
CYLIHOCTU. DTO aOCOIIOTHO HE BOJHYET Te€X, KTO OCYLIECTBISIET pOOOTU3ALIUIO,
M CKOpPEE 3TO BHITOIHO.

K nmpobieme podboTr3any 4yeaoBeKa 1 4eJIoBedeCTBa MbI e111€ BEpHEMCHL. ..
A TI0Ka, MPOJOJ/IKUM M3ydYeHHUE HOPMAaJIbHOTO Pa3BUTHUS 4YelOBeKa, €ro
CYLLIHOCTH.

Kietkn ¢usmyeckoro Teja yejioBeKa B T€UEHMUE KU3HU OOHOBIISIIOTCS
HECKOJILKO pa3. PazHble TUITBI KJIETOK — KPOBHU, HEPBHBIE, 2KeJ1€3, TT0JOBLIE,
MBIIIILI, XWUPOBbIE, COEAUHUTEILHbIE TKAHU, XPSIIEBbIe U KOCTHBIE UMEIOT
pa3HbIe IEpuoabl OOHOBJIEHUS. KiieTKr KpOBUY BbIpaOaThIBAIOTCS KPACHBIM 1
XKEJITBIM KOCTHBIM MO3roM. OHM OOHOBJISIIOTCSI TIOCTOSIHHO, YTO CBSI3aHHO C
nx GyHkuusiMu. KocTHbIie KJIETKM OOHOBJISIIOTCS pa3 B MITHaALATh jJeT. Bce
OCTaJIbHbIE TUIIbI KJIETOK OOHOBJISIIOTCS C MEpUOJAaMU — MEHBIIUMU, YeM
MSATHAAUATH JIET.

TakuM 00pa3oM, Yepe3 Kaxjable MATHAAUATH JIET BCe KJIETKHM OpPraHu3Ma
yejioBeKa OOHOBJIAIOTCA. /Ipyrumu ciioBamMu, BO3pacT KJIETOK y NATHA/-
HAaTHJIETHEro Homu u aeBgHocTtojieTHero crapua — OJIMHAKOBBI. Ho,
HUKTO HE CKAXET, YTO OHM BBITJISIAT OAMHAKOBO...

Jleso B TOM, 4TO TIPOIECC CTApEHUSI OpraHU3Ma CBSI3aH C HApPYHIEHHEM
rapMOHNH MeXKay (PM3NYECKHM TEJIOM M TeJIaMH CYIIHOCTH, a HE CO CTapeHMeM
KJIETOK.

Cy11ecTBYET OKOJIO YETBIPEXCOT TEOPUl CTApeHMS, HO HU OJIHA U3 HUX HE
JAET MOJIHOM KapTUHBI 3TOro siBieHus. Kaxast U3 HUX paccMaTpuBaeT Te WIn
WHbIE CJISACTBUS CTAPEHMS, OCHOBHAS XK€ MPUYMHA OCTAETCSI BHE I10JIS 3pEHUS
TUX Teopuii. OCMBICIUB MEXaHU3MBbI CTAPEHUSI Mbl IOAOHAEM K TIOHUMAHUIO
BO3MOKHOCTH (pU3MYECKOTr0o OeccMepTHs, MeuTa O KOTOPOM Oyaopaskuiaa yMbl
YyeJIOBeUYeCTBa MHOTO ThHICSIY JIET.

Tak, B 4€M Ke MpUYKrHa cTapeHusI opraHusma?

Jleao B TOM, 4YTO CKOPOCTb 3BOJIOLMOHHOTO Pa3BUTHUS (PU3UUYECKOTIO,
3(PMPHOrO, aCTPAIILHOIO 1 MEHTAJIbHBIX TEJT Y YEJIOBEKA pa3andHbl. Korma cy-
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IIIHOCTb BXOJIUT B OIUIOAOTBOPEHHYIO SIMLIEKIIETKY, OHAa HapaOaThIBAcT cede
(pnznueckoe Tej10, COOTBETCTBYIOIIEE CBOEMY YPOBHIO pa3Butus. [1pu co3na-
HUM TAKOTO TeJia CYLIHOCTh 3aTpauyrBaeT CBOM MOTEHIAAI. A 3TO MPUBOIUT
K TOMY, YTO K MOMEHTY POXJEHUS YeJIOBEKA €ro CYLIHOCTb 3BOJIIOLMOHHO
OITyCKaeTCs HUXKE, YeM ObLJ1a B MOMEHT BXoJa Ipu 3adyatuu. [1pu atom pusn-
YECKOE TEJIO MPHUOOPETAET 3aIac Ka4eCcTBa, YTO MO3BOJISIET pa3BUBATHCS TEIAM
CYLIHOCTH.

MN3-3a paznuuusi CKOpocTell 3BOJIOLIMOHHOTO Pa3BUTHUSI (PU3NUECKOTO
TeJla U TeJ CYLIHOCTU, pa3BUTHUE TeJ CYLIHOCTU IPUBOIUT CHayajaa K BOC-
CTaHOBJIEHUIO 3(PUPHOrO TeJjia JO TOro YPOBHSI, KOTOPbII MMela CYLIHOCTD
MPY BXOJ€ U TOJBKO IMOCJIE 3TOTO HAUMHAET BOCCTAHABIMBATHCS aCTPAJILHOE
tesio. Korma aToT mpoliiecc 3aBepiiaeTcsl, HAaYMHAeTCs] BOCCTAHOBJICHUE U
JajibHelIIee pa3BUTHE MEHTAJIbHbBIX Tel.

B kxakoii-To MOMEHT pa3BUTUS CYIIHOCTU CKOPOCTh 3BOJIOLIMOHHOTO
pa3BUTUS GU3NIECKOTr0, IPUPHOI0, aCTPaJTbHOTO U MEHTAIBHBIX T€JI CTAHO-
BUTCS OfMHAKOBOI. HacTymaeT rapMoHust MexX1y pa3HbIMU TeJIaMU YEJIOBEKa,
KOTJla €ro MHTEJJIEKT U TBOPYECKME CIIOCOOHOCTU MOTYT MPOSIBUTHCS
MakcuMaibHO. [Ipu Takoil rapMOHUM IBUXKEHUE SHEPIUU MEXIY pa3HbIMU
TeJIJaM1 MaKCUMaJIbHO COaJlaHCUPOBAHO.

JlyxoBHO€ pa3BUTHE MPUBOIUT K TOMY, UYTO CKOPOCTb 3BOIIOLIMOHHOTO
Pa3BUTHUS TeJI CYIIITHOCTU CTAHOBUTCS OOJIbIIE CKOPOCTU 3BOJIOLIMOHHOTO
pa3BUTUS (PU3UYECKOTO Tejia. DTO pa3indue CKOPOCTE CTAaHOBUTCSI BCE
oosbiie 1 6oJibie (cM. Puc.65). [TputoM, cKOpoCTH pa3BUTHSI pa3HBIX T
HeOAMHAKOBBI. Pa3iuune ckopocTeil pa3BUTUSI TIPUBOAUT CO BPEMEHEM U K
Pa3INYNIO KAYeCTBEHHBIX CTPYKTYP TeJl CYIIHOCTU. [Ipu 3TOM HapyliaeTcs
rapMOHMUS IBUXXEHUS DHEPTUM MeXAy TejJaMu. MI3MeHsieTcsl KaueCcTBO U
KOJINYECTBO IepeTeKalolieil ¢ PU3MIecKoro ypoBHsI SHEPIUU.

Korna pazimmuus cTaHOBATCS OOJBIIMMU, TTIEPETEKAHUE HEKOTOPBIX TUIIOB
DHEPruM Ha acTpajbHbIM M MEHTAJbHBIA YPOBHU IIpeKpalnactcs (3TOT
MPOLIECC MOKa3aH Ha IMIpUMeEpPE KIIETKU, cM. [J1aBy 2, rae moka3aHbl ITPOLIECCHI
Ha ypOBHSX KJIETKM). Ha 3TOM pucCyHKe moka3aHa KJieTKa, MMerolas
3(UpHBIIA, aCTpaJIbHBIA 1 MEHTAJbHBIM YPOBEHb. D(MUPHOE TEJIO KIIETKU
(opmupyercsa u3 oqfHOM MaTepru (IT0OKa3aHO OPAHXKEBBIM LIBETOM ), aCTPaJib-
HOE€ TeJO — M3 ABYX (IIOKA3aHO OPAHKEBBIM U KEITHIM LIBETOM), MEPBOE
MEHTAJIbHOE — 13 TPEX (ITOKA3aHO OPAHKEBbBIM, >KEJTHIM U 3€JIEHBIM LIBETOM).

Hapy1iienue rapmoHuu riepeTeKaHusi SHEPruu MeXI1y pa3HbIMU YPOBHSIMU
IIPUBOIUT K TOMY, UYTO Ha MEPBBII MEHTAJILHBIN M acTpaJibHbII YPOBEHb
KJIETKM HE TI0IafaloT BUIBI SHEPTUM, KOTOPbIE HYXXHBI JJISI UX pPa3BUTHS.
MeHTanbHOrO M acTpajbHOIO YPOBHS JOCTUTAET TOJBHKO OJHA MaTepus
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(rmokazaHa KpacHBIM LIBETOM), KOTOpasli He NPUTroAHa JJIsl SBOJIOLMU ITUX
ypoBHeli. OTKITII0YaeTCs «ITMTaHME» STUX YPOBHEU, IIPEKpaIIAETCS UX Pa3BU-
tue. IlpomokaeT pa3BUBaTLCsl TOJABKO 3(PUpPHOE TeIO (YPOBEHb), ITMTaHUE
KOTOPOIr'0 MEHBbIIIE, HO BCE K€ €LIE MPOA0JIKACTCS.

IIpekpaienue NUTaAHNUS MEHTAJBHOIO M ACTPAJIbHOIO YPOBHEl NMPUBOIUT K
norepe NaMATH, HAPYINIEHUI0 MEXAHU3MOB MblIJIeHHs (MHOIAA TOBOPST —
yeJIOBEK «BITagaeT B JeTCTBO»). IlocTeneHHO KaHal MexXny (pU3NYEeCKON U
3(UPHOM KIETKOM cyxXaeTcsl, U MpeKpallaeTcsl o0ecrieueHrue 3BOJIIOLUN U
KU3HU 3¢pupHON KiaeTku. Pusndeckass kjeTtka (pu3nMueckoe Tej0) He B
COCTOSTHUU O0ECIEUNUTh «ITUTaHNEM» YK BCE YPOBHU KJIETKA M HACTYNAET
OU3SNYECKAA CMEPTD, xoraa a¢pupHoe, acTpajbHOE H MEHTAJIbHOE TeJia
BCE BMeCTe He COBMECTHMBI ¢ (PpHU3HMYECKUM TeJIOM.

B MOMeHT cMepTH BO3HMKAET BCILJIECK DHEPIUM, U3 KOTOPOIro odpa3yeTcs
sHepreTudeckuii KaHaua. I'1o aToMy KaHaJly CylIiHOCTh (3(pUpHOE, acTpajJbHOE
1 MEHTAaJIbHbIE TeJIa) BHIXOJUT U3 MEPTBOTO (PU3NYECKOTO TeJia, Y KOTOPOro
pa3pyliaeTcs SHepreTUYEeCKMil 3allUTHBINA KOKOH (cM. Puc.70 u Puc.71).

AMIJIUTYJA 3TOT0 PHEPreTUYECKOTO BCILJIECKA 3aBUCUT OT YPOBHS 1IYy-
XOBHOT'O Pa3BUTUSI, KOTOPOTO IOCTUT YEJIOBEK K MOMEHTY cMepTU. Uem Oostee
BBICOKOI'O YPOBHSI JOCTHUI YeJIOBEK IPH KM3HH, TeM HAa 0ojiee BBICOKMIi IJIaH
IJIAHETHI OH MomnajaeT nocje cMeprTu. Eciiv yenoBek pa3BuiICcs Tak, UTO Hapa-
O0oTaj1 MEHTaJbHBIE T€Ja, TO OH I10MNAaJaeT Ha MEHTAJIbHbIE YPOBHU IJTAHETHI
(COOTBETCTBEHHO, 1-1i, 2-1i, 3-1i 1 4-11 MEHTAJIbHbI/A YPOBHH).

Ecau Xxe yeaoBeK MpoIIET 3BOIIOLMI0 36MHOTO 1I1KJIA TTOJTHOCTBIO U €T0
CYILIIHOCTh MMeET 3(PUPHOE, aCTPAJIbHOE U YEThIPE MEHTAJIbHBIX TeJIa, B TAKOM
cJIy4yae ero CyliHOCTh MOXET IMPOMTH Yepe3 BCe MIaHeTapHble Oapbepbl  YITH
3a mpeJeibl 3eMId H JIazKe 3a nmpeaebl coiHeyHoi cuctembl. Ho, K coxkasienuio,
3TO CJIy4aeTcs OYeHb PeaKo...

3asepuieHne 3eMHOro (IIAHETAPHOIO) MKJIA 03HAYAET TOJILKO HAYAJIO IBO-
momuu B Kocvmoce. Haunnaercs KOCMUWYECKHUU DTAIT DBOJIIOLINN
YEJIOBEKA.

B dunocodpun nHIMIICKNUX MOrOB CYIIECTBYET ITOHSITHE DBOJIIOIIUN BhIC-
1Iei CTYyIeHHU, KaK JOCTHXXEHUE CYIIIHOCThIO HUPBaHbI, CIUSHUE €€ ¢ a0Co-
JmoToM. Korna, Kak cyuTaloT Moru, CyliHocTh ciimBaeTcs ¢ KocMocoM, 6orom,
abCOJIIOTOM...

DTO COCTOSIHUE, KOTTIA HCYe3al0T BCe KauyeCTBeHHbIe Oapbepbl 3eMJIu, 03HA-
YyaeT He 3aBepiieHHe 3BOJIONHMH BOOOIIE. DTO 03HAYAET TOJIbKO JIMIIb 3aBep-
HIeHNe HYJIEBOTO IJIAHETAPHOrO UKJIA Pa3BUTHA M HAYa10 KocMHYeCKOro nmukia.
DTO NOKHO CTUMYIMPOBATH K JaJIbHEHIIIEMY pa3BUTHIO, a HE K CAMOYCIIO-
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KOCHUIO U CaMOOJIOKMPOBKE Ha ca-
MOM IIOpOT€ HOBOTO Kaye€CTBEHHO Puc. 70
JPYTroro 3BOJIIOLIMOHHOIO YPOBHSI.
Ho K 3TOMY MBI €111€ BEpHEMCA. ..

A ceilyac pacCMOTPUM Jajblile,
YTO M KaK MPOUCXOIUT C YEJIOBEKOM
B MOMEHT cMepTu?..

Ecnu yenoBek nmpu XKU3HU Hapa-
0oTa1 TOJILKO 2(PUPHOE U aCTPAIbLHOE
TeJia, TO IOCJIe CMEPTHU €ro CYLIHOCTh
roragaeT Ha aCTPaJIbHBIM IJ1aH IJia-
HeThl. [Ipu 3TOM XOTEn0Ch Obl 00Opa-
TUTh 0CO00€ BHMMAaHME Ha TO, YTO
acTpajibHblii YPOBEHb MMEET BHYTPH
ce0s moayposenb. UTo 3T0 Takoe?..

A PTO 3HAYUT, YTO YEJIOBEK, 3a-
BEPIUMBIINI MOJTHOCTbIO Pa3BUTHUE
Ha acTpajJbHOM YPOBHE 1 UMEIOIIUIA
acTpaJibHOE TeJIO, COCTOSIIIEE U3 IBYX
dopm matepuu (cm. Puc.48 u Puc.
49), nmocie cMepTH MmoragaeT Ha Bep-
XHEACTPAJIbHBIA YPOBEHb, KOTOPHIN B
XPUCTUAHCKON PEIUTMU Ha3blBAlOT
«PAEM» (cMm. Puc.72). D10 BO3MO-
>KHO B TOM CJIy4dae, €CJIM YeJIOBEK He
HapabaTbIBaeT MPU XU3HU THKEIOM
KapMbl — «TPEXOB».

Ho 410 310 Takoe — Kapma?!

PaccMmoTpuM sipkuii mpumep Ts1-
Xenoi kKapMbl. OOUH 4YeJOBEK, IO
TeM WJIM UHBIM NpUYMHAM, CO3Ha-
TeJbHO yOuBaeT apyroro. Bo-nep-
BbIX, YEJIOBEK, KOTOPOTrO YOMBAIOT, HE
3aBepiIaeT CBOEro pa3BuTus, KOTOPO-
0 OH MOT ObI JJOCTUYb, €CJIN OBl He
ObLIO HAaCWJIbCTBEHHOU cMepTu. U
MO3TOMY €TI0 CYIIIHOCTbh ITOCJIE CMEP-
TU YXOOUT Ha 0oJiee HU3KUI YPOBEHb,
yeM Morja Obl yUTH. DTO yxXe
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Hapymenue 3akoHa 2Kuznu. YenoBek,
COBEpPIIMBIIMIN yOMMCTBO, HECET
OTBETCTBEHHOCTb 34 3TO.

Bo-BTOpHBIX, 115 TOTO, YTOOBI
COBEpIIMTH YOMICTBO, YOUiilia J0JI-
>KEH BBECTM Ce0$1 B TaKOE arpeCcCUB-
HOE€ COCTOSIHME, B KOTOPOM OH CMO-
KET yOUTh IPYroro 4yejaoBeka. A npu
3TOM uepe3 puzndeckoe, 3prupHOE U
aCTpaJIbHOE TEJIO IBMXKYTCS MOTOKU
OTPULIATEIbHON 3HEPTreTUKU, KOTO-
pbl€ 3aMOJHSIOT acTpajJbHOE TEJIO U
BHIOM3MEHSIOT €rO0.

AcTpasbHOE TeJI0 IMpeodpa3yercs,
HO, K COXaJICH!IO, HE B JIYUIIIYIO CTO-
POHY... OTpULIATEIbHbIE SMOLMU MU -
TalOT TOJBbKO CTPYKTYPY aCTPaIbHOIO
TeJa, COCTOSIIYIO0 U3 OTHOU (POpMBI
MaTtepuu. M ecinu y Takoro yejaoBeka
OBLIO MJIM TOJILKO HAUYMHAJIOCh pa3-
BUTHUE acTpajbHOrO Tejia U3 BTOPO
MaTepUU, TO ITOT ACTPAJbHBIA YPoO-
BeHb pa3pyliaercs, TaK KaK HeraTuB-
HbI€ SMOIIMU CTPYKTYPHO M KA4eCTBEH-
HO HE COBMECTHMBI C BEPXHEACTPAIb-
HbIM TeJIOM. Y yejoBeKa HauuHaeT
WHTEHCUBHO, TUIEPTPOPUPOBAHHO
Pa3BUBATHCS TOJIBKO HYXKHEACTPalb-
HOE TeJI0O — U3 OJHOM (pOopMbI MaTe-
puu (cMm. Puc.46 v Puc.47).

Ecnu xxe yenoBeK HEOQHOKPATHO
COBEpILIAET YOMMCTBO, TO YEpPE3 €TI0
aCTpaJIbHOE TEJIO MPOTEKAIOT TOJILKO
orpuuarejbHbie T1oTOKU. Ilocie
CMEPTH CYIITHOCTb TAKOI'O YEJIOBEKa
momnagaeT Ha HUXHEACTpaJIbHBIN
ypoBeHb. Ha 3TOM ypoBHE 00MTAIOT
BBIMEPIIME B XOA€ 3BOJIOLUU BUIbI
— JMHO3aBPbl, XMIITHUKU Pa3HbIX TH-
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1oB U kjaccoB (cMm. Puc.73). U oueHb
YaCTO Takasl CYLIHOCTb, €CJIU Y HEE
OTCYTCTBYET WJIM OYEHbB cJ1abast SHEP-
reTuyeckas 3aliura, CTAaHOBMUTCH
JTOOBIYEN JUISI STUX aCTPAJIbHbBIX XU-
IIIHUKOB. B XpUCTUAHCKOW peJIMrun
HIZKHEACTPAJIbHbINA YPOBEHb HA3BIBAIOT
«AIOM», Toe TPEeIHUKU UCKYNaloT
CBOU IpEXU, TIe UX MYYAlOT YEPTU
(cm. Puc.75).

Eciu xe 4enoBek, COBEpPILIUB-
WA KaKoe-JINO0O 3BOJTIOLMOHHOE
MPECTYIUIEHUE, CyMeJI COXPaHUTb 3a-
LLIMTY, TO aCTPaJbHbIC XUIIHUKU HE B
COCTOSIHUM 10 HETO J00paThCs (CM.
Puc.74). Ho npu cBO€éM HOBOM BO-
IUIOIEHWH TaKasl CYLIHOCTb yXe Oy-
JeT UMETh HAapyLIEHHYIO CTPYKTYpYy
acTpaJIbHOIO TeJjla, YTO, B CBOIO OUe-
pelb, IPUBEAET K HAPYILIEHUIO pa3-
BUTHUS (PU3MUECKOIO Tejla B HOBOM
BOIUIOIIEHUN. DTO HApylIeHUE OyaeT
MPOSBIISTBCS B Pa3IUYHBIX, YaCTO
OYEHb TSIKEIJIBIX 3a007€BaHUSIX, KO-
TOpPbIE HAa3bIBAIOT KapMU4Ye€CKUMM
3a00JIeBAHUSIMH.

Kpome Toro, Takoe TpaHc(hoOpMu-
POBaHHOE acTpajabHOE TEJO MPOHU-
3bIBAIOT MOTOKM SHEPIrUy HUXKHETO
acTpaljia, a 3TU MOTOKU SIBJISIIOTCS
BXOJ0M /151 CYILIECTB HIZKHErO acTpa-
Jia, KOTOpbIe Yepe3 3TH BXO0/Ibl HAHOCAT
3HepreTHYEeCKHe yaapbl, BKIMHUBAIOT-
CS B CTPYKTYPbI CYIIIHOCTH 3TOr0 YeJI0-
BEKa M OTKAYMBAIOT €ro >KM3HEHHYI0

X g

CUJIy. DTH acTpaibHble BAMIMPBI CY- P,

HIECTBYIOT TOJIbKO 32 CYET OTKAYAHHOIM
3HEPrUM U TI03TOMY JieJaloT BCE
BO3MOXHOE, YTOOBI yAepKaTh YeJo-

e R =
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BeKa B 3TOM COCTOSIHUM. YacTo to-
I9M, HWMEIOIIMM KapMy, CHSITCS
CTpaHHBIE CHBI, B KOTOPBIX 32 HUMU
OXOTSITCSI KaKMe-TO CYIIECTBa, OT KO-
TOPBIX NPUXOAUTCH criacaTtbes... C
yeM 3TO cBsI3aHHO?.. YTOo »TO 3a
cyuiectBa? M moyemMy oHM NOSIBIISIIO-
TCSI MMEHHO Bo cHe?.. YTo npoucxo-
AT C YEJTOBEKOM M €r0 CYLIHOCTBIO,
Korzja OH CITUT?..

JlaBaiiTe criepBa pacCMOTPUM,
YTO TAaKOE COH, U 3a4eM OH HYXXEH?..

dus3nyecKkoe TeJI0 YeJOBeKa SIB-
JISIETCS DHEPreTUYeCKUM (PyHIaMEH-
TOM JJIsI CYIIIHOCTH, €€ 3BOJIIOLMU.
IIpoucxonsiiye B opraHu3Me OMO-
XUMUYECKHUE TIPOLIECCHI TIPUBOISIT K
paciIeIJIEeHUIO CJIOXHBIX OpraHu-
YeCKMX COeIMHEHUI, IoTaaaolmx
B OpraHM3M B BUJI€ MUIIU, HA Oojiee
npocteie. IIpocThle opraHu4yeckue
COENMHEHMS Yepe3 KPOBb IOMAaaloT
BO BC€ KIJIETKM OpraHu3Mma, TIe
3aBeplIaeTCsl UX MOJHOE pacllerie-
Hue. B pe3yabraTte moJHOToO paciie-
MJICHUSI, OpTaHUYECKUE MOJIEKYJIbI
pacnagalTcsd Ha oOpasyroluue HuX
(opMbI MaTEepUii, KOTOpble HAUMHA-
10T IIepeTeKaTh ¢ (PU3NYECKOro IiaHa
Ha Jpyrue ImJjaHbl, UMelolIrecs y
CYIIIHOCTH.

Tena CymIHOCTM HaKaIUIMBalOT
CBOIi MOTEHLIMAI, TToraoiast GopMbl
MaTepuM, COOTBETCTBYIOILIME WUX
KayecTBeHHOM cTpykType. Korma
KOHLeHTpauus ¢opM MaTepuil B
TeJlax CYLIHOCTH JOCTUIraeT KPUTH-
YeCKOli, BO3HMKAaeT IMepeTeKaHue
3TUX (popM MaTepuil U3 TeJl CyLIHO-
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CTU Ha PU3MYECKUI IJIaH, B (pU3U-
yeckoe Tejao yejaoBeka. Bo3HHKaeT
HUpKyasanus ¢popM Marepmii MeXay
(hu3uyecKkum TeJIOM YeT0BEeKa U Tela-
MH €ro CYIIHOCTH, 9YTO U SBJISIETCS B
nojHoOM cmbicie ciaosa 2ZKU3HBIO.
I1pu 3TOM (pu3MUECcKOE TETO CO3AAET
HEOOXOIUMBI MOTEHIIMAI ISl pa3-
BUTHS CYLIHOCTH, €€ TeJl.

PaszBuBaroniyecs Teaa CylHOCTH,
yepes UaylIue OT HUX OTOKM, BJIUSI -
0T Ha pU3NYECKOe TeJIO, pa3BUBasi
ero u 3BogouMoHUpysa. Yem Oosee
aKTUBHO MpPOTEKaeT 3TOT Mpoliecc,
TeM OoJibllIask Harpy3ka JIOXKUTCS Ha
(pusnueckoe Teso. Tak Kak mpu pac-
LIETJIEHUM CI0KHBIX OpTaHMYECKUX
MOJIEKYJI B OpraHM3Me HaKallJIuBa-
€TCSI OTPOMHOE KOJIUYECTBO 1IIaKOB,
OT KOTOPBIX OH MOXKET MOTUOHYTh,
ecJii He OyJeT oCBOOOXKIAaThbCsl OT
BTUX SJ0B.

OpraHusm 4eaoBeKa, Kak 1 JIo-
001 Ipyroii XKMBOW OpraHU3M, UMEET
CBOIO CUCTEMY OYMCTKH, BKJIIOUAIO-
LIYIO TPYIIITY OPraHoB U cucTeM. Ma-
KCUMAaJIbHYIO OYMCTKY OpPraHu3M B
COCTOSIHMM CAeJiaTh TOTJa, KOraa B
HETO0 HE MPOI0JDKAIOT MOCTYIIaTh HO-
BbI€ IIJIAKW Y TOKCUHBI, BO3HUKA-
omMe B xone pacueruieHus. Kax-
JbIA OpraHU3M MMEET BO3MOXHOCTb
HEUTpaJIM30BaTh U BBIBECTU U3 CEOs
omnpeeléHHOe KOJIM4eCTBO OTpulia-
TEJIbHBIX JJISI HETO BEIIECTB B TEYE-
Hue cyTok. CyTouHas 103a HelTpa-
JIN3yeMbIX TAKUM 00pa3oM sI10B MH-
JUBUIyaJbHA U JAX€E Y OAHOIO YEJI0-
BEKa OHA U3MEHSIETCS B TCUEHUE BCEM
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ero xxus3Hu. [loatomy ecnu 661 opra-
HU3M HENpepbIBHO NMPOAOJIKaJl pa-
0oTaTh, TO KOHLEHTpALUsI OTpUILIA-
TeJIbHBIX BEellIeCTB B HEM Bo3pacTasa
Oobl. 1 Korma oHa cTaHOBMJIACh OBl
OoJibllie TOM 103bI, KOTOPYIO Opra-
HU3M B COCTOSIHUM HEHATPaIn30BaTh,
«CBOOOIHBIE» TOKCHMHBI Hayaju Obl
pa3pyliaTb caM OpraHu3M, OYE€Hb
OBICTPO MPUBOAS €r0 B HETOJHOCTb.
IToaToMy opraHusm, Bce ero KJIeTKU
JNOJDKHBI MOJy4aTh OTABIX U BO3MO-
>KHOCTb OCBOOOAMUTHLCSI OT TOKCUHOB,
HAKOIUJIEHHBIX BO BpeMsl aKTMBHOM
paboThI. DTO U MPOMCXOAUT BO BpeMs
cHa... Korma cyliHocTh BBIXOOUT 3a
npeaeabl dHepreTuyeckKoi ncu-3a-
IIUTHI OpraHu3Ma U HaxXOJUTCS BHE
CBOEro TeJja.

I1pu 5TOM CYILIHOCTB, 32 CYET I10-
TeHIIMaJa, HAKOIJIEHHOTO TIPU aK-
TUBHOI padboTe (HU3MUYECKOro Tea,
OTKpbIBaET 00JIbllIee WM MeHbIIIee KO-
JIMYECTBO KAaYeCTBEHHbIX OapbepoB
MeK/1y YPOBHAMM ILIAHETbI M MONAJaeT
Ha HUX. B 3aBUCHUMOCTH OT ypOBHS
9BOJIIOLIMOHHOTO Pa3BUTHSI U COCTO-
SIHUSI (PU3MUYECKOTO TeJia, OJHA U Ta
K€ CYLIIHOCTb MOXKET BBIXOAUThH BO
BpeMsI CHA Ha pa3HbIC KAUYeCTBEHHbIC
IUIaHbl 3eMJIM — MEHTAJIbHBIN, ac-
TpaJbHBIN, 3(UPHBINA.

Ecau cymHocTh 1Mo TeM WM
WHBIM IpUYMHAM MOMNajgaeT Ha HUXK-
HUI acTpaa uid 3(¢pup, OHA CcTa-
HOBHUTCSl «IUYbI0» JIA ACTPAaJbHBIX
JKMBOTHBIX, OOMTAIOIIMX HA ITHX
IJIAHAX. DTO PaBHOCUJIBHO TOMY, UTO
YyeJIOBEeK TMomajaeT B JXKYHIJIH,
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KUIIAIIME KPOKOAWIAMM, 3MESIMU, JIbBAMU, TUTPAMU 1 APYTUMU XUIIHUKAMU,
JUJTSE KOTOPBIX YEJIOBEK SIBJISIETCS TOJIBKO MUILEH... TaK ¥ CYIIIHOCTb, MOMaBILIAs
Ha HWXXKHUI acTpal uau 3(pup, CTAaHOBUTCSI BeCbMa KeJaHHOM TNUILEH JJIs
aCTPAJIbHBIX XKUBOTHBIX.

Ho eciu B peanbHOCTH, MPUBBIYHONM [IJISI TOHMMAaHMUS, YEJTOBEK MOXKET
CHpSITaTbCsl B MalllMHE, JOME, WIN TIPUMEHUTh KaKoe-TO OpYyXHe, TO Cy-
IIIHOCTb, TTOMAaBIIIasl B HYDKHUI acTpasl BO BpeMsl CHa, MOXKET CITaCTUCh, TOJIHKO
CO3J1aB BOKPYT Cce0sl 3HEPreTUYECKYI0 3allUTy, Yyepe3 KOTOPYI HE MOTYT
MPONTU acTpajbHble XXMBOTHBIE. ECIM y CYyLIIHOCTHM 3TO HE IOJIydaeTcsl, OHa
JOJDKHA OBICTPO BO3BPATUTBLCSI B CBOE (PM3MUYECKOE TEJI0, KOTOPOE MMEET
MOIIIHYIO 3amuTy. Korma cylHOCTh OBICTPO BO3BpalllaeTCsl BO CHE B
(uznyeckoe TeNO, YeJOBEK MOMHUT MOTOM, KaK OH Tajajl B KaKyl-TO
0e3I0HHYI0, IITyOOKYIO MPOMAacTh, M YaCTO B TAKUX CIy4YasiXx OH J1aXe MPOCHI-
MaeTCs B XOJIOJHOM TOTY.

Takoe pe3Kkoe BO3BpallleHUE CYIIIHOCTU B (PU3UYECKOE TEJIO SIBIISIETCS 3a-
IIMTHOM peaknueil, cnacamwiieid CymHocTb oT rudean. Eciu cylHoCTh He MO-
>KET BEPHYTHCS B T€JI0, OHA CTAHOBUTCS JOOBIYEI aCTpalbHBIX XUIITHUKOB. B
TaKOM CJlydyae, HaCTynaeT, Tak Ha3bIBaeMasi, CMepThb BO CHe. O1IMO0YHO TyMa-
10T, YTO 3TO — JIErKas cMepTh. YacTo Takasi cuTyauus IIpUBOAUT U K THOEIN
CYIIHOCTH.

Ho, xakoB MexaHu3M JeicTBus cHa? YTo ke IpoucxXoauT Mpy 3TOM C MO3-
roM yejoBeka? OpraHusm yejoBeKa, ero Mo3r UMeEeT JIBa pexKruma (pyHKIIMO-
HUPOBAHUSI:

1) Pexxum GoapcTBOBaHUS, IIPU KOTOPOM (PU3MUYECKOE TEJIO0 U Tea
CYLIHOCTU HaxoAsITCSI B TECHOM UM aKTMBHOM B3aumopeicTBuu. Ilpu satom
OMOIIOTEHLIMAJIBI MO3Ta ObICTPO MEHSIFOTCSI U YaCTO UMEIOT OOJIbLIYIO aMITIN-
TY1y U3MEHECHUIA.

2) PexuMm cHa, Ipy KOTOPOM CYILIHOCTb BBIXOJUT 3a MpeAeJibl 3HEP-
reTUYECKOM 3aluThl opraHnusma. IIpu 3ToM aKTUBHOCTh PabOThI HEHPOHOB
pe3KO MajgaeT, UYTO MPUBOIUT K 00jIee MeIJICHHBIM U3MEHEHUSIM OMOIIOTEH -
1IMaJIOB MO3ra.

Ecnu yenoBek ycTa€T, TO 9TO 3HAYUT, UYTO B €r0 TeJie HaKaIrlJIMBaeTCsI MHOTO
TOKCHMHOB U €My HY>K€H OTIbIX — COH. 3achblnasi, Y4eJJOBeK HE MOXKET MTHOBEH -
HO <«BBIKJIIOUUTHCSI», PE3KO MEePEUTU C OJHOr0 pexxruma GyHKLMOHUPOBAHUS
B Apyroil. Jla m mjis MOATOTOBKM CYLIHOCTU K BBIXOAY BCEM CUCTEMaM
(pn3nyecKoro Teyaa HeoOXOIUM KaKO-TO MMPOMEKYTOK, TOTOMY HEKOTOPOE
BpeMsI MO3T ell¢ padoTaeT B peXuUMe aKTUBHOCTH, KOTOPBI ObLI 10O CHA.
3aTeM HauMHaeTcs pa3a, Tak Ha3bIBAEMOI0, OLICTPOro CHa — (pa3a 3achlaHus

(cm. Puc.76).
173



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Time

Hpm 12m lam 2am 3am dam Sam Gam
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Jlanee MO3T nepecTpanBaeT PexKUM CBOeI pabOThI TaK, YTO CYLIIHOCTb Ha-
YUHAET BBIXOAUTD 3a MPeAesibl SHEPTreTUUeCKOM 3aluThl (PU3UUYECKOTo Tea.
CKkopocTh M3MEHEHUsI OMOIMOTEeHIIMAa0B MO3Ta MPU 3TOM €CTECTBEHHO
YMEHbIIAETCsl, HacTynaeT Bropad (pa3a cHa (cm. Puc.77).

ITo Mepe BbIXOAa CYIITHOCTH U3 TeJIa TIPOLIECCHI, ITPOTeKalole B HEMpoHax
Mo3ra Bce 0oJiee u 60s1ee 3aMeIISIIOTCsI, 9TO — TpeThs (pa3a cHa (cM. Puc.78).

Korna cylHOCTh BBIXOAUT M3 TeJIa COBCEM, aKTUBHOCTh PaOOTHI HEIIPOHOB
MO3Tra MajgaeT 40 MUHUMYMa, 3TO — 4eTBépTas ¢a3a cHa (cMm. Puc.79).

B TakoM COCTOSTHMM MO3T He FOTOB K ObICTPOMY BO3BpAILEHUIO CYLLIHOCTU
B CBOE (puznueckoe Te10. Ho MoXkeT BOBHUKHYTh CUTYall1sl, KOTAa CYLIHOCTb,
crnacasich OT acTpaJlbHbIX XMIITHUKOB, JOJIKHA OBICTPO BOMTHU T10]1 3alIIUTHOE
TICU-TIoNe opraHu3ma. M ke, koraa 4eJoBeK B MOMEHThI OMIACHOCTH JIJIsI
KWU3HU HOJIKEH OBICTPO MPOCHYTHCS U OBITh TOTOBBIM K aKTUBHBIM JIEii-
CTBUSIM.

B 3Tux ciaydasix, MO3T TOJIBKO 4epe3 HEKOTOPOe BpeMsi TOC/e BXOIa Cy-
IIHOCTU BO3BpalllaeTcsl K HOPMaJIbLHOMY COCTOsSIHUI0. M TOJIbKO TOT opra-
HU3M, Yeli MO3T MOT OBbICTPO BEPHYTHCSI K aKTUBHOMY COCTOSIHUIO, HE CTaJl
IOOBIUEl KaK acTpajbHBIX, TAK M «36MHBIX» XUIIHUKOB... [IpaBma ceiiuac
TPYAHO HAWTHU CUTYalIMIO, KOTIa KOMY-JIMOO IPO3UT OIMMACHOCTD OT «3€MHBIX»
XUIITHUKOB, HO YYTKMI1 COH MHOTHMX CIacaeT OT ABYHOTUX XUIIIHUKOB.

Ho, xakum o0pa3zoM MO3T He BBIKJIIOYAETCSI COBCEM, KOTJa CYLIHOCTb
BBIXOJUT U3 CBOETO Tejla? DTO CTajo BO3MOXHBIM, Oarogapsi 3BOJIOIIMOH-
HoMY ITpuoOpeTeHuto Mo3ra. ITocie mojiHoro BeIxoja CylIHOCTU U3 pu3ndec-
KOro Teja, MepUoJUYeCKU aKTUBU3UPYIOTCS MBIIIIbI, NPUBOASIINE B
IBIDKEHME TIa3HbIe 10,10KU. [1py 5TOM B MO3T MOCTYIAIOT HEPBHBIE CUTHAJIBI,
aKTUMBHU3UPYIOIIME COOTBETCTBYIOIINE 30HbI KOPhI TOJIOBHOIO MO3Tra (3aThLIO-
YHBIE€ OTITUYECKME 30HBI), YTO 1 MMO3BOJISIET MO3TY HE BBIKJIIOUMTHLCSI COBCEM.
CurHaJjbl IBUKEHMST MBIIILL TJIa3 CO3/1al0T YCJIOBUS, IPU KOTOPBIX MO3T
YaCTUYHO aKTUBU3UPYETCS U MEPEXOJUT B COCTOSIHUE, TOXKJIECTBEHHOE
COCTOSIHUIO HayaJjla BbIxoaa cylHocTu (cM. Puc.79).

[1pu a3TOM puU3MUYECKOE TET0, MO3T HAXOASITCS B PEXXUME OXKMAAHUS CYIII-
HOCTHU, TOTOBBIE K OBICTPOMY BO3BPAIEHUIO K AKTUBHOMY COCTOSIHUIO (CM.
Puc.80). Takum oOpa3zoM, opraHu3M, MO3T TOTOBbI K CUTyallUsIM, KOIJa
CYLIHOCTb JOJDKHA OBICTPO BEPHYTHCS B CBOE Te€JO... TaKasl aKTHUBU3ALIMS
MO3ra IIpPOUCXOJUT HECKOJILKO pa3 B TEYeHME HOPMAJILHOIO CHA, TOCTOSIHHO
BO3Bpallasi MO3T K PeXUMY OXUIAHUSI.

Ilepen nmpobGyxaeHreM, Koraa CyliHOCTb HAUMHAET BO3BpAIllaThCs B CBOE
TeJI0, MO3T pe3Ko akTuBu3upyercs (pasza npodoyxaenus) (cMm. Puc.81), mocie
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Puc. 78

Time

Hpm 12m lam 2am Sam dam Sam Gam

——, A __A_A A

177



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Hpm 12m Lam 2am 3am 4am Jam Gam
' L 7'y e d

178



Tnasa 6. Deontoyus pazyma, opeanusma, CyuHocmu

Puc. 80

Hpm 12m lam 2am Jam Jam Sam Gam
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Yero IMocaea0BaTeIbHO MEPEXOAUT K COCTOSTHUSIM, KaK P BBIXOJE CYILIHO-
CTH, TOJILKO B OOpaTHOM mopsiake. B aTo BpeMs CyIIIHOCTh BO3BpalllaeTcs B
cBo€ Teno (cM. Puc.82), n cocTtosiHue yeoBeKa BO3BpAlllaeTCsl K PEeXUMY
ooapcrBoBaHus (cMm. Puc.83).

A Teriepb BepHEMCS K TOMY, UTO ITPOUCXOIUT C YEJIOBEKOM B MOMEHT
CMEPTH...

B MoMeHT cMmepTu mpekpalaeTcs ABUXKEeHUE BELIeCTB B (PU3UUECKOM
TeJie. HelipoHbl Mo3ra, He IoJiy4ast He0OX0IMMOIo KOJIMUeCTBa KMCI0poaa 1
JPYTUX BEILIECTB, HAUMHAIOT TOPMO3UTHCSI. AKTUBHOCTh paOOThI MO3ra HaUM-
HaeT ObIcTpo nagathb (cM. Puc.84). I1pu sToM GronoTeH1LMaIbl MO3ra Ha4YM-
HAIOT U3MEHSIThCS TaK XKe, Kak Ipu 3acbinanuu (cm. Puc.85, Puc.86, Puc.87).
Ho, Ha 3TOM CXOACTBO MEXy COCTOSIHMEM CHa I CMEPThIO 3aKaHUYMBAETCH. ..

Tak Kak Bce MPOLECCHl B OpraHU3Me 4ejoBeKa OCTaHABJIMBAIOTCS, TO B
TepBbIe ABE, MAKCUMYM TPU MUHYTHI ITOCTIE CMEPTHU, OCIabeBaeT M HAUMHAET
pa3pymarhbcs 3allMTHOE Tcu-TIone (usmueckoro Teaa. [pu pa3pymeHun
3alIUTHOTO IICU-TI0JISI, BeCh MOTEHIIMA, HAKOIIJICHHBIN OPraHU3MOM, PEe3KO
0CBO0OOXIaeTCId M BOSHUKAET DHEPTreTUIECKNIA BCIIJIECK, KOTOPBIH, B 3aBUCH -
MOCTH OT CBOETO KauyeCTBEHHOI'0 COCTaBa, HAa HEKOTOPOE BpeMs OTKPBIBACT
KauyeCcTBEHHBIE Oapbephbl MEXIy IUIaHaMM TIaHeTbl. DopMupyeTcst KaHala
Yyepe3 3TU YPOBHU, TTI0 KOTOPOMY CYIIIHOCTD YeJIOBEKa HAYMHAET IMTOJHMMAThCS
Ha cBoil ypoBeHb (cM. Puc.88, Puc.70, Puc.71 u Puc.73).

MO>XHO MOCTPOUTH AaHAJIOTUIO ATOTO SIBJICHUS HaA CJIEIYIOIIEM IPUMEDPE:
Hallly MJIaHETY MPEeACTaBUTh, KaK IOM, Y KOTOPOTO CEMb 3Taxeu. Ha mepBom
aTaxe XUBYT JIOAU U 3BEPU, PACTCHUSI, KOTOPbIe UMEIOT (PU3NUIECKOE TEJIO.

Ha BropoM 3Taxe — cyiiecTBa, KOTOpble UMEIOT TOJBKO 3(UPHOE TEJIO.

Ha tpeTtbeM — cymiectBa, numeromme 3(prupHOE U aCTpaIbHOE Tea.

Ha yeTtBé€pTOoOM — a(pupHOE, acTpajbHOE U TIEPBOEC MEHTAJILHOE TEJIO.

Ha ngarom — apupHoe, acTpajibHOE, ITIEPBOE U BTOPOE MEHTAJIbHbIE TeJIa.

Ha mectom — agupHoOe, acTpaJibHOE 1 TPYU MEHTAJILHBIX TEJA.

M Ha ceabMoOM — a(pupHOE, acTpajbHOE U BCE YEThIPE MEHTAJILHBIX TEJIA.

Mexny 5TUMM 3TakKaMU MOXET ABUTAThCS TOJbKO JUPT. Tepsist cBo€ pu-
3UYECKOE TEJIO, CYLIHOCTD IM(PTOM MMOJHMUMAETCS Ha BTOPOU, TPETUI, YETBEP-
TBIN... 9TAXU, B 3aBUCUMOCTHU OT JOCTUTHYTOTO YPOBHS pa3BUTUS. [logHATHCS
Ha 0oJiee BBICOKUI 3TaxK, MPEeBbIIIAOIINUI YPOBEHb Pa3BUTHSI, CYLIIHOCTb HE
MOXET, IJISI HE€ BO3MOXKHO TOJIBKO OITyCKaHMe Ha HYDKHME 3Taxu. [1pu Takom
CITyCKe CYLIHOCTb 3aTpauyMBaeT 4YaCTh CBOETo MOTEeHIMajla, KaK ¥ IIPpU BO3Bpa-
LIEHU OOpaTHO U, €CTECTBEHHO, HE MOXET BEPHYThCS Ha 3TaX-yPOBEHb,
KOTOPBIN ObLI Yy HEE 0 HavajIa repeMelneHus. I1ocie Toro, Kak CylHOCTb 4e-
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183



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Puc. 84

184



Tnasa 6. Deontoyus pazyma, opeanusma, CyuHocmu

01 2 3 456 7 8 9 10min
—— e ———

185



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Puc. 86

01 2 3 4 56 7 8 9 10min
*—‘—‘—‘—‘—.—_‘-—h—l

186



Tnasa 6. Deontoyus pazyma, opeanusma, CyuHocmu

Puc. 87

187



Hukoanait Jlesawos. [locaednee obpawenue k Yenoseuecmay

Puc. 88

188



Tnasa 6. Deontoyus pazyma, opeanusma, CyuHocmu

JIOBEKA I10 YHEPreTUYeCKOMY KaHaly, BO3HUMKAIOIIEMy B MOMEHT CMEPTH,
MOJIHUMAETCs Ha CBOI YPOBEHb, OCTAIOTCS €IlI€ HUTU, CBSI3bIBAIOIINE CY-
LIIHOCTH C ykK€ MEPTBBIM (pu3ndeckum TejioM (cM. Puc.89).

OpnHa 13 3TUX HUTEH CBA3BIBAET MEHTAJILHOE TEJIO CYLIIHOCTH YeJIOBEKa C
(pusnuecknM, HO, TTO Mepe paciaga HepBHBIX TKAHEH OpraHn3Ma, 3Ta CBSI3b
ciabeeT, 1 yepe3 JeBATh JHEil MEHTAJIbHOE TEJI0 0CBOOOXKIAETCS OT MEPTBOrO
¢usnueckoro tena (cM. Puc. 90).

[Tpouecc paznoxeHuss OpraHuKM MPOI0JIKACTCS U, Yepe3 COPOK JHel pa-
3pbIBAETCS CBSA3b MEXK/TY ACTPAJIbHBIM TEJIOM M MEPTBBIM (PU3MIECKHUM TEJIOM (CM.
Puc.91).

N, TonbKo Yepe3 roa, Koraa B KOCTHOM TKaHU 3aBeplllaeTcsl pacraj Io-
CJIeIHUX OPraHMYECKUX BKJIIOUEHUI, pa3pbiBaeTcs CBA3b MEXAY 3(PUPHBIM

TEJOM CYIIHOCTH M OCTATKAMH MEPTBOro (puamyeckoro teaa (cM. Puc.92 u
Puc.93).

TOJBKO TOCIE 3TOTO, CYIMIHOCTD MOJHOCTBIO 0CBO0OKIAETCS OT IJIeHa MEp-
TBOro (husmueckoro reja. M ecim obpatumcs K oObIYasiM, TO CTAHOBUTCS
SICHBIM, TI0YE€MY POICTBEHHUKU YMEPILIETO BCIIOMUHAIOT €r0 Yepe3 AEBATH
JIHEW, Yepe3 COPOK OAHEM M 4epes To/I.

B HekoTOphIX cTpaHax A3uu, B OyIAUCTKMX MOHACTBIPSIX, yMEPIIETO P -
HOCST K MOHAaxy, KOTOPbIi OYMINAET Aylly ymepiuero. MoHax cagutcs B
LIEHTPE KPYIJIOTO 3aja B MO3€ «IOTOCA» M HaYMHaAeT MeaAuTUpoBaTh. [1pu
MEIUTALUM, €T0 CYILIHOCTh BBIXOAUT U3 TEJia, BXOAUT B TE€JIO YMEPIIETO,
IMOAHUMAET €ro U AeJIa€T BOKPYT CBOETO TeJia, 3aCThIBILIETO B I03€ «JI0TOCA»,
TpY pUTYaIbHBIX KpyTa. [1ociie 4ero cyniHoCTh MOHaxa BO3BPAlaeTCd B CBOE
TEJIO U MEPTBOE TEJIO XOPOHUTCI. CUMTaeTCs, UTO BO BpEMS 3TOro oopsaa,
MOHAaX OCBOOOXIAET MEHTAJIBHOE, aCTPAJIbHOE Y 2(PUPHOE TEJIA OT CBSI3U C YK€
MEPTBBIM (PU3NYECKUM TEJIOM.

MHorue HapoJbl B IPEBHOCTHU, @ HEKOTOPBIE U ceiyac, CBOMX YMEPIIUX
cxuratoT. Ilpu cropaHum, Bcsl opraHuMka pacullersieTcsl MOJHOCThIO U
CYIIIHOCTh YMEPILIETO YeJIOBEKA He uepes I'oll, a cpa3y 0CBOOOXKIAeTCS OT MEP-
TBOU OOOJIOUKU.

Erunrane, unaeiusl Ilepy (MHKM), Hapoa ryaHuu ¢ KaHapcKux oCTpOBOB,
CBOMX YMEPIIMX Oajib3aMUPOBaIN U Aeyiaau MyMmuu. I1o nx Bepe Te, KTO CO-
XpaHUJI CBOIO MEPTBYIO 000JI0UKY, ITOJYYUT BEUHYIO XXIU3Hb, KOra 00T BHOBD
MOSIBUTCS HA 3eMJIe.

Eruntsise papaoHOB 1 3HATHBIX BEIBMOX ITOMEILAIM MOCIe 0aJIb3aMUPO-
BaHMS B LIEHTPE NMUpaMUIbl, B 0c000i 30He. B 3T0i1 30HEe hopMoil camoit
MUpaMUIbl CO3aBaIMCh YCIOBUS, TPU KOTOPBIX BpeMsI IPaKTUUECKH OCTaHa-
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BJIMBaJIOCh. M, 4TO camoe MHTepeCHOE, KIETKM MyMUii, B MOMEHT X OOHAa-
PYXXEHMUSsI, COXPAHSIM 3JIEMEHTHI XKU3HU. OCTaTKU >KM3HU OBICTPO UCUYE3aIIH,
KaK TOJIbKO MyMUWHU BIHOCUJINCH 3a MPEIeJibl 3TON 30HbI MMPAMU/IbI.

HNurepeceH eme onuH dakrt... B Kueo-Ileu€épckoii 1aBpe, YTO HAXOAUTCS
B KueBe, B cucreme mneiiep COXpaHUIUCh MOILLM (OCTaTKU YMEPLIMX MOHAX0B),
KOTOpBIE B JaJIbHEHIIeM CBIIIIEHHUKY CTaJId Ha3bIBaTh CBATHIMU. TaK Kak 10
HAaIlIero BpeMEHU Yyepena U KOCTU 3TUX CBSITBIX BBIACISIIOT JKUIKOCTh, KOTO-
PYIO MOHAXU CYUTAIOT 1LIeJIeOHOM.

XUMMYECKUI COCTaB IPYHTOBBIX BOJI CO31aJ1 YCJIOBUS JJISI €CTECTBEHHOM
MYMU3alMU T€JI, MTOTOKU SHEPTUM NPOHU3BIBAIOILINE TEPPUTOPUIO 3TOTO
MOHACTBIPS CO3IAJIN YCIOBUS, TP KOTOPBIX KJIETKM KOCTHOU TKAHU OCTAJIMCh
>KMBBIMU U MTPOJOJIKAIOT BBIACIATH CBOIO CEKpelnio. B aToMm ciryyae, CymHo-
CTH OCTAIOTCA NPUBI3AHHBIMHM K OCTATKAM (PM3MYECKOI0 TeJia U He MOIYT YUTH
HA JIpyrue ypoBHHM ILIaHeTbl. /I0 Tex mop, MOKa COXPAHAETCS OpraHuyecKas
TKaHb, CYIIHOCTb OCTAETCS NPUBA3AHHOI K MEPTBOI (hu3MUecKoii 000J10UKe.

Ecnu yenoBek ymMupaeT HAaCUJIBCTBEHHOM CMEPTHIO, €ro CyIHOCTb He
3aBepIIaeT MUKJIA 3BOIOIMH B (p3u4ecKoM Tete. [ Ipy Takoit CMEpPTH CYIIIHOCTD
BCETIa YXOIUT Ha 00jiee HU3KUI YPOBEHb, UeEM KOTJa CMEPTh HACTYMAET MO
€CTEeCTBEHHOI mpuumnHe. [Ipy HACUIILCTBEHHOW CMEPTU, BCILIECK SHEPTUU
KaHaJl U3 3TOM SHEPIUM U cjiabee, U MEHEE YCTOMYMBBI.

Ecnu yenoBek KOHYAET 3KHU3Hb CAMOYOHIICTBOM, €r0 CYIIIHOCTh HE MOKET YITH
JaJibliie 3(DPMPHOro YPOBHS, M OUEHb YACTO OHA CTAHOBUTCS MUILEH 17151 3pup-
HBIX U aCTpaJIbHbIX XKMBOTHLIX. B psife ciydyaeB, Koraa CymHOCTb MMeeT CHJIb-
HYIO 3aIlUTY, OHA OCTAETCA CYIIECTBOBATh PAIOM C XKUBbIMHU JiloAbMHU. VIHOr1A
TaKue CYIIHOCTH IPOSIBJISIIOT Ce0sI B pa3HbIX SIBJICHUSIX ITOJTEpreicra, KoTo-
pbI€ 10 CHX IIOP OCTAIOTCS 3aragKou il COBPpEMEHHOM HAyKM.

M, yT0 0COOEHHO BaXXHO, CYLLIHOCTH, ITPU cCaMOyOuiicTBaX, BhINAgaloT U3
KpPyrooo6opoTa nepeBOILIOLICHUI, OCTAIOTCS B «3aMOPOXEHHOM» COCTOSIHUM.
M, onsaTh Taku He CiIy4ailHO, XpUCTUAHCKAsl PEJIMTHSI OTHOCUT CaMOYOUIACTBO
K CAMbIM TSDKKWAM rpexaM (MHBIMU CJIOBAMM — K CaMOM TSDKKOU Kapme).

BepHEMCs K TOMY, YTO ITPOUCXOAUT MOCIE CMEPTU (PU3NIECKOI 000JTOUKH.
Korna nmociaegHue opraHn4eckue CoeIMHEHUsI MEPTBOTO (DU3UYECKOTO TeJia
pacraaalTcs, CyIHOCTh MOJHOCTbIO 0CBO0OXKIAeTCS M TOTOBA K Ja/IbHeHIIei
3BOJIIOLHH. ..

Korna gitiekierka M cnepMaTo30U CJIMBAIOTCSI BOEAMHO, BOZHUKAET
SHEPreTUYECKMIA KaHal, TI0 KOTOPOMY CYLITHOCTb COOTBETCTBYIOIETO YPOBHS
BXOJUT B OMOMACCY U... BCE MOBTOPSAETCS BHOBb, TOJBKO HA JIPYTOM YPOBHeE.
OueHb MHTEPECHO B CPe3€ U3JI0KEHHOTIO BBIIIE SIBJIEHUE COCTOSTHUS KIMHM -
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YeCKO CMepTH Yy uejnoBeKa. B MOMEHT KJIMHMYECKOW CMEPTH CYIIHOCTH
YyeJIoOBeKa HAaUMHAeT BIXOAUTH U3 Tejia (cMm. Puc.94, Puc.95, Puc.96 u Puc.97).
ITpu 5TOM CYIITHOCTB YeTOBEKa IMPOI0JIKAET BUNETh, CJIBIIIATH BCE IIPOMCXO-
nsiiee BOKpYL YacTo jaxe ImbITaeTcsl OOBSICHUTH YTO-TO BpadyaM, padoTaio-
IIIMM B OTIEpallMOHHOM Haj ero TejoM. Benb rmepBoe BpeMs 4eaoBeK, a TOuHee
— YK€ €0 CYIIIHOCTh, He TIOHUMAET, ToYeMy OKPYKaloIlI1e eTo He CIbIIIAT 1
HE BUJST, B TO BpeMsI, KaK OH BCEX BUIUT U CJIBIIIMNT. ..

ITepBble MUHYTBI ITOCJIE CMEPTU — OYEHbB TSKEJIbI 11 KaXKI0T0 YeJI0BeKa,
IMOTOMY UTO OOJBIIMHCTBO OKa3bIBAIOTCS A0OCOJIOTHO HE TOTOBBIMU K TOMY,
YTO C HUMU npoucxoaur... [1pu pa3pylueHnn 3alUTHOIO MCHU-M0JIsI, BO3HU-
KaeT KaHajl, B KOTOPbIM CYIIHOCTb YE€JOBEKAa HAaUMHAET 3aTSATUBATh (CM.
Puc.98). OueHb 4acTo B 3TOT MOMEHT, YTOOBI IIOMOYb OBICTPEE 1 JIETUe Iepeii-
TH CYIIITHOCTH YE€JIOBEKAa K HOBOMY JIJISI HETO COCTOSIHUIO, TIPUXOAST CYIITHOCTHU
JIYXOBHO OJIU3KUX €My ApYy3eii, pOACTBEHHUKOB. MITHOT1a MpUXOIsIT BEICOKO-
pa3BUTHIE CYLITHOCTH C MEHTAJILHBIX CPEP, YTOOBI OOJETUYUTD ITOT IEPEXOT —
«pOXIEeHME» Ha IPYTOM YPOBHE.

M yacTto moTom mociie Bo3BpalleHUs K XKU3HU TU JTIOAU TOBOPSIT, YTO OHU
BUJIEJIM AHTEJI0OB HEOECHBIX, KOTOPHIE IIPUILLINA 3a HUMU. Eciv e BpadyaM yna-
€TCs BEpHYTb XOTS Obl K MUHUMAJIbHOM aKTUBHOCTU (PU3NYECKOE TEJI0, MO3T
HauyMHaeT MpoOyxXIaThCs K paboTe, BHOBb BOCCTAHABIMBAETCS SHEPreTH-
yeckasi 000JIouKa opraHu3Ma.

[Tpn aTOM MO3r YejioBeKa NepexoJuT B aKTUBHOE COCTOSIHME, KaK MpU
npooyxaeHuu (cM. Puc.81), TobKo ¢ e1i€ 00JbliIei aMIUIMTYI0U 1 4aCTOTOM,
YTO MPUBOJUT K TOTOBHOCTU MO3Ta K BO3BpAIEHUIO CYIIHOCTU B TEJIO (CM.
Puc.99). CyliHocTh HauMHAET BXOJUTD B T€JIO, KaK MPU MPOOYXKIAECHUN OCIE
cHa (cM. Puc.100, Puc.101 u Puc.102). 1 yenoBek BO3BpalIaeTCs K XKU3HMU. ..

MHorue 1o, ObIBIINE B COCTOSTHUU KJIIMHUYECKOM CMEPTH, ITOMHSIT, YTO
ObL710 ¢ HUMU. [OBOPSIT 0 HEOOBIYHO JIETKOM BEJIUKOJICITHOM 3MOLIMOHAILHOM
COCTOSIHUM, KOTOPO€ OHM UCIHBIThIBAIM, OyAy4rd B KIMHUYECKOM CMEPTH...
Bpauwu xxe nany oueHb MPOCTOE, C MX TOYKU 3PeHMSI OObSICHEHUE BCETO 3TOTO:
B COCTOSTHUY KMCJIOPOAHOTO rojiofaHusl (TUIIOKCHUY ) Y YeJIoOBeKa HaUMHAIOTCSI
raJUTIOLMHALIUU. ..

Ho, Bo3HMKAaET TOIBKO OIMH BOIPOC — MOYEMY Y BCEX JIIOJIEH, TTIOOBIBAB-
IIMX B COCTOSIHUY KJIMHUYECKOM CMEpPTH, BHE 3aBUCUMOCTH OT UX BO3pacTa,
pachl, peJIMTMO3HBIX YOSKIEHUI, YPOBHSI 00pa30BaHUS 3TU TA/UTIOLMHALIMUA
abconroTHO oaumHakoBbie?!. [Ipunuém, ecnu gaxxe oOpaTUTHCS K UCTOPUU
YeJI0BeUECTBa, 3aIJISHYTh B JIMTEpATypHbIC TIPOU3BEICHUSI BCEX BPEMEH U
HapoJOB, TO B HUX MbI TAKXKE OOHAPYXKKUM OIMMCAHUS MOJOOHBIX CJIy4aeB U C
TEeMU Xe AeTtalsasMu (Harpumep, nosama «Opdeir nu OBpuauka» OBuaus).
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O4YeHb YK YCTOMYMBBI IOYEMY-TO 3TU «TaJUTIOLIMHALIUW»!..

Tak, MOXeT OBITh 3TO BCE XK€ HE TaUIIOLIMHALIMM, a CaMblii HACTOSIILIUHA,
peanbHbIl (ITPUTOM, MaTEpUAJILHBIN!) Mpoliece repexona CyLIHOCTH C OJTHOTO
KayeCTBEHHOTO YPOBHS Ha JIPYTroi?.. (B KHUTE aMEpUKaHCKOTO Bpadya Moynun
«K¥Y3Hb 1OCIe CMEPTU» Bbl MOXETE HAUTU OMMUCAHUE TPEXCOT CIydacB
KJIMHWYECKOM cMepTH). Kaxblii ye1oBeK, X0UeT OH 3TOr0 UK HET, paHO WU
MO3HO YMPET U caM MPOMIET Yyepes3 BCE ITO.

B GoabmnHCTBE ciydyaeB, KOTaa CYLIHOCTb He YIaE€Tcsl BEpHYTh B IIEpBbIE
CeMb-BOCEMb MUHYT I1OCJIE CMEPTH, B OpraHUu3Me MPOUCXOASIT HeOOpaTUMbIE
MPOLECCHI, U HACTYIIAET MOJIHAsI CMEPTh (PU3KUYEeCKOro teiia. M ToibKo Joau,
MOOBIBABILIME B COCTOSIHUY KIMHUYECKON CMEPTU MOTYT ITOJAEIUTHCSI TEM, UTO
C HUMU TIPOUCXOAMIIO. A BCe OCTaJIbHbIE, KOTAAa 3TO C HUMU CJIyJ4aeTCs, U paabl
ObLJIM ObI MPU3HATh, UTO OBLJIM HE IPaBbl, HO YK€ He UMEIOT TaKOli BO3MO-
>KHOCTH. ..

Tak 1m yx HeoOxonuMoO HaM ¢ Bamu ObITh «(poMaMy HEBEPYIOILIMMU»?!
MoxeT ObITh IIpaBUWJIbHEE A U I10JIE3HEE ObLIO OBl MOMBITATHCS BCE 3TO
MOHATH?.. Y Torna ajis1 oueHb MHOTUX JIFOAE MOMEHT CMEPTH He OyJeT TaKUM
«CTpalllHbIM NPUOJIMKEHEM KOHIIA», HE OyIeT TAKUM TSKEJIBIM CTPECCOM IS
CYLIHOCTH...
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[TosiBneHure yemoBeKa Ha IIaHeTe 3eMJISL 10 CUX TTOP OCTAETCS 3araIKom. ..
B pa3HbIX peIurusx HarpruMep 4ea0BeK MPEeIIOJHOCUTCS, KaK CYILIECTBO, CO-
3gaHHoe TocrtogomM borom o cBoemy o6pasy u nogoouo. BosabMEM Bepcuio
XpUCTUAHCKOU pesuruu... CHavyana bor coTBopuit 3eMitto, paCTeHUsI, XKUBOT-
HbIx. Korga Bc€ 310 ObLJIO TOTOBO, OH cOTBOpM YenoBeka... HenoBeK XKWl B
palicKux cajgax, Tae eMy 3alpeliagoch TOJbKO JUIIb TPOOOBATh IIOALI «ApeBa
MO3HAHMS».

Korna npsiBoa B 00611Ke 3Mes uckycuil Agama u EBy, 1 Anjam monpo6oBan
SI0JIOKO C «JIpeBa IMO3HaHus», bor 3a 3ToT rpex cimyctui Agama u EBy Ha rpe-
LIHY0 3eMJTI0, YTOOBI YeJIoBeK B MOTeE JIMLa CBOEro UCKYIIII CBOIO BUHY... KO-
KMILIA «s10JI0KA MO3HAHUST» — 3TO HEBEXXECTBO U MpaK, MSIKOTb s10JI0Ka — CBET
3HaHMIA. AlaM TOJIbKO HAAKYCHWJI SI0JIOKO 1 €ro pa3yM IOrpy3uiics Bo Mpak. OH
JIMIIb HEMHOTIO 3aTPOHYJI MSIKOTb, M B €r0 F0JI0BE MOSIBUJICS JIUILB ITPOOJIECK
cBeTta no3HaHuii. C Tex MOp NOTOMKHU MEPBOJIIONEH MPOJOJIKAIOT XUTh Ha
rpelHoi 3emie, UCKynasi BUHY CBOUX MIPEIKOB...

B BocTOUHBIX (Dr1ocOPCKUX YUEHUSIX SIBJICHME YeJIOBeKa Ha 3eMJII0 U3Jj1a-
raeTcsi HeCKOJIbLKO B Apyroii ¢popMme. Tam, K mipuMepy, cyiiectByeT Jloroc mia-
HETHBIM, COJTHEUHBIN, raJJaKTUUYECKUI U T.JI., KOTOPBIA CO3HAET XMU3Hb Ha
IiaHeTe (B TOM YHMCJIe W YeJIOBEKA) M yIIpaBisieT BceM. Jloroc — 3To abco-
JIIOTHBIA pa3yM, KOTOPBIM HE UMEET IJIOTU. DTO HE YEJIOBEK, HE 3BEPb, HE
CBEPXCYLIECTBO, 3TO — JIMIIIb YMCTOE CBEPXCO3HAHME, KOTOPOE U COTBOPUJIO
Bc€ Bo BceneHHoilt, na u camy BceneHHyro. Be€ npenpenieHo 3TUM CBEpPX-
CO3HaHMEM — 4YeJI0BEYECTBO, YEJIOBEK, €ro poxaeHue u cmeptb. HukTo 1 Hu-
YTO HE B COCTOSIHUU U3MEHUTH 3Ty nporpammy Jloroca.

B zamagnoit punocopun XIX-XX BekoB, Harpumep, y lerensa cynpbooit
YeJI0BeUECTBa pacnopsKaeTcs «ADCOMIOT», aOCOMIOTHAS UAEs, KOTOpasl Mpe-
CTaB/IsIeT cO00OI COBOKYNHBIN OOIIECTBEHHBIN pa3yM BCEro 4YeJIOBEYeCTBa,
IJie MO3T OJJHOTI'O YeJ0BeKa — JUIIb OJUH «HEepOoH». YeoBeK caM He MOXKET
MBICJIMTh U Pa3BUBATHCS, 3TO JOCTYITHO TOJbKO a0COJIIOTHOMY COBOKYITHOMY
pa3yMy 4eJIOBEYECTRBA.

YuyeéHnble ecTeCTBEHHBIX HaYK MBITAJIMCh OObSICHUTH IOSIBJICHUE YEJIOBEKA,
KaK pe3yjabTaT 3BOJIOLMU XU3HU Ha MJIaHETe, KaK pe3yJabTaT MyTalluii 4eio-
BEKOITOJJ0OOHBIX 00€3bsIH, KOTOPbIE Y MPUBEJIM K MOSIBJICHUIO 3a4aTKa pa3dyma,
B JajJbHEMIIIEeM pa3BUBIIETOCS y yejioBeKa... Teopus sBomouunu JlapBuHa
MOCIYXWJIa TeOpeTUYEeCKMM (PyHIAMEHTOM 3TON HaydyHOU nmo3uuuu. JdapBuH
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He ObLI MOJHOCTBIO YBEPEHHBIM B cBOel mpaBoTe. COMHEHMS OO MYYUJIU
€ro u, HaKOHell, 0€3 BCAKOro MPUHYXKIEHUS CO CTOPOHBI, B PaCLIBETE CBOEH
Hay4yHOM cjaBbl JIapBuH 0TKA3aJ1CS OT CBOEI TeOpUH 3BOJIOLMH. ..

Tak, OTKYJIA xe nosBuJjics 4eJIOBEK HA Halleil mpeKpacHoi mianere?!

MccnenoBaHus MajeOHTOJIOTOB U aHTPOIOJIOTOB JaIU MOTPsICAIOLINE Pe-
3yJIbTaThbl, KOTOPbIE MOCTABUJIM COBPEMEHHYIO HAyKy B TynUK. COBpEeMEHHBI
yenoBek’, Homo Sapiens, nossuiicsa Ha 3emie 30-40 TbICSY JIeT HA3a1 Cpa3y HA
BceX KoHTuHeHTaXx. [Ipuuém, Homo Sapiens He Mor ObITh pe3yJbTaTOM 3BOTIOLUH
HH OJTHOTO MCKOIAEeMOro 4€J0BEKON0I00HOro CylecTBa HI AaHATOMUYECKH, HH
(usunosoruyecKm. ..

ITo HEeMOHATHBIM [JIST HAYKU IIPUYMHAM, PE3KO MCUYE3JIM C JIMLA IaHEThI
HEaHIePTaJIblibl, KOTOPbIE CYILIECTBOBAIM COTHU THICSY JIET, aKTUBHO Pa3BUBa-
JIMCh U ObLUIY (pU3MUECKM HaMHOTO cuibHee [omocanneHca. Kakum oopazom
BHE3ANMHO NMOSBMBIINICS HEM3BECTHO OTKYIAa, MAJOYHMCJIEHHbI U (PU3UYECKH
3HAYUTEJbHO YCTYNAIOMMii 3eMHOMY a0opureny Homo Sapiens BbITECHI HeaH-
JiepTajblieB, KOTOPbIE B OJMH IPEKPACHBIN JeHb BHE3aITHO MCYE3/IU C JIULA
3eman?!

ToJIbKO B TPYIHO JIOCTYITHBIX MECTax MHOTrAA e1I€ MOXHO BCTPETUTD He-
MHOTUX IpeICcTaBUTeJIel, KOrga-TO MHOTOUYMCIEHHbBIX U CUJIbHBIX HEAHIEP-
TaJIbLIEB — «CHEXXHOTI'0 YeJIOBEKa», KOTOPHII O CUX ITOP CTapaeTcsl u30exXKaTh
J100011 BeTpeuu ¢ moapMu (cMm. «@eHomen yenoeka» [1bep ne [lapneH, pa-
3net «Komrmuieke Homo Sapiens»)3. U, 4To enié nHTepecHo, Bce pachl 4eJio-
BEYECTBA NMOSBIIMCH CPa3y U Jaxke ObLIH 00j1ee YUCThIMH, YEM Ceiluac — BOT CILIE
OJHa 3arajaka 4yejaoBeKa...

WccenoBaHusi TeHETUKOB HAIIIMX JAHEH Oy APYTroil MOTPSICAIONINii pe-
3yJIBTAT — reHeTHKA YeI0BEKA Pe3KO OTIIMYAETCS OT FeHeTHKH JKUBO IPUPO/IbI
miaHeTo! 3emis. TeHeTHUECKH YeT0BEeK BbINAAAET H3 CHCTEMbI JKH3HH IUIAHETHI.
Yenopek spiasiercs TEHETUYECKOM OIITMBKOM 3Bosonuu Ku3HA HA

3eMJIe, — K TaKOMY BbIBOAY ITPUIIIIN aMCPUKAHCKNC TCHCTUKMN.

J1o cuX mop HETOHSTHBI IPUYUHBI UCYE3HOBEHMSI TMHO3aBPOB B MEJIOBOM
nepuo. [1bITaquch 00bSICHUTH MAaCCOBYIO TMOE/Ib 3TUX XXMBOTHBIX U OJIeJIe-
HEHHEM IIJIaHeThbl, U UBMEHEHUEM COJTHEUHOM aKTUBHOCTHU... Ho Benb, 1enHu-
KOBBI€ MEpUOJbl ObLJIM 1 PaHbIIIE, COJIHEUHAs] aKTUBHOCTb MEHSJIACh TOXE,
OQHAKO 3TO MOYEMY-TO HE MPUBOIMJIO K BEIMUPAHUIO AUHO3aBpoB? Jla, K

’31ech peub UIET O JKENTOM, KpacHOM 1 4€pHOIi pacax. JItoau 6e10i pachl KOJIOHU3UPOBAIN
3eMJTI0 3HaYMTEeJIbHO paHee, OKOJIO MUJUIMOHA JIET Ha3a/l.

$Tellhard de Chardin. «The Phenomenon Of Man». Originally published in French as Le Phe-
nomene Humain. Copyright 1955 by Editions du Seull, Paris. Library of Congress, catalog card
number: 59-5154.
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TOMY K€, B IIEpUOJ, OJIeICHEHUSI IJIaHEeThl B 3KBaTOpUaJIbHOI 30HE COXpaHU -
JIMCh OTPOMHBIE IJIOIIAAM, 4O KOTOPbIX JIEAHMKM HUKOTAA HE JOXOAWIIN, HO,
TeM He MEHee, TMHO3aBPhl BBIMEPJIU U TaM...

ToabKO B HEKOTOPBIX MECTaxX el¢ U3peaKa BCTPEUalOTCs ITIOTOMKU JUHO-
3aBpOB — B JIKYHIVISIX KOHTIO XMBET CyLIECTBO, MOXMparoliee 0ereMoToB,
TaMHCTBEHHbBIC TUTAHTHI OOMTAIOT B IITyOMHAaX oKeaHa... B cka3kax mpakTu-
YeCKM BCEX HApOJ0B MUpa XpaOpble BOMHBI ITOOEKIAI0T JPAaKOHOB — IMHO3a-
BpOB, U T.1. U T.II.

OcTaHOBUMCH ellI€ Ha OJHOI M3 MHOTOYMCIEHHBIX 3araJoK Hallleil mpe-
KpacHOI IUTaHEeThl — 3arajike rieMeHU A0roHoB. [1ocBsiéHHbIe cTapeIInHbI
DTOr0 IJIEMEHM M3 TTOKOJICHUS B ITOKOJIEHME TepelaloT CBOMM ITOTOMKaM
MHMOPMALIUIO O TOM, YTO MX NPeIaKH NPHIILIXA HA 3eMJII0 C JaJI€Koi 3Be3abl CH-
puyc. M cBeneHMs1, KOTOpble M3JaBHA MepeaaBaaich IOTOMKaM 00 3TOM 3Be3/1e
1 €€ TJIAaHETHOM CUCTEME B TOUHOCTH COBITAJal0T C COBPEMEHHBIMM aCTPOHO-
MHWYECKMMU JaHHBIMU. Borpoc: oTKyna MOy 3HaTh JOTOHbBI O PACITOI0Ke-
HUM 3BE3/], KOTOPhIE MOKHO YBUJIETh TOJILKO JIMIIIb C TOMOIIIBIO COBPEMEHHBIX
TEJIECKOIIOB?..

Tak OTKYIJIA ke 1 KAKNM OBPA30OM nosiBijioch 4ejJ10Be4eCTBO HA 3e-
mJie 30-40 Teicsa et Ha3aa? [Touemy 3a 3TU ThICSTUENETUS YETOBEK a0OCOJIIOTHO
He u3MeHuIcs U, Kak nuiieT [Tsep ne LlapaeH, ToabKO TOYHBINA paguoJI0TH -
YeCKUI aHaJINU3 TTO3BOJISIET OTJIMIUTH UCKoITaeMoro Homo Sapiens oT HeTaBHO
yMepiiero?

M, yTo emi€ MHTEpPECHO, Yy 4e10BeKa B TeUeHHe BCeil ero XXKu3Hu padoraioT
TOJIBKO 3-5% neiiponos mo3ra. CHavasa AymMajid, YTO B aKTUBHO# paboTe MO3-
ra IocJieJoBaTeIbHO YJaCTBYIOT BCe HEIPOHBI, TOJIBKO IT0 OYepean, HO UCCIe-
JOBaHUSI TTOKa3aJu IPYroe — OT POKIAEHNS 10 CMEPTH PAOOTAIOT OJHH M T€E JKe
3-5% ueiipoHoB Mo3ra yejioBeka. OcrajbhHbie 95-97% aABaAsIOTCS «3aMaACOM».

Bo3HukaeT Bompoc: [is1 4ero Hy>XKeH 4eJIOBEKY 3TOT «3arac» U, KaKUM
00pa3oM oH y Hero nosBuiicsa?! M, 4To 0cOOEHHO MHTEPECHO, HEMPOHBI, KO-
TOpBIE BXOIST B 3TU 3-5%, COCTaB/ISIIOT KOJIMYECTBO B3aMMOJEICTBYIOIINX
MeXX1y co00t HelipOHOB, HEOOXOAMMOE J1J1s1 BOSHUKHOBEHHS pa3yma y 1x o0Jia-
nareneii. [1py MeHbIIeM YKCie B3aMMOJEMCTBYIOIIMX MEXAY COO0M HEUPO-
HOB, He MPOMCXOIUT KAaYeCTBEHHOTO M3MEHEHNs, M Pa3yM He MOSBJSeTCS (CM.
InaBy 3). [louemy y yejioBeKa OTKPBHITO TOJbKO HEO0X0AUMOE, /1JIsl BO3HUKHO-
BEHHS pa3ymMa, KOJIM4eCTBO HEHPOHOB — HH 00.Ibllle, HM MeHbIe? J17151 Toro uro-
ObI HAITU OTBET ATUM 3arajgkam, IornpoodyeM oOpaTUTHLCS K 3BE3TaM...

B bossmom KocMoce cyliecTBYIOT MUJUIMApAbl BCEJIEHHBIX, KOTOPHIE
CO3JAa10T pa3JIMYHOTO MaciuTaba M cocTaBa NPOCTPAHCTBEHHBIE 3aMKHYThIE
cucTteMbl. B aTux cucremax — MuJutMapabl U MAIIMAPALI UMBUIU3ALMMA, KO-
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TOpBIE CO37al0T CBOU 00beAHEHUS. BhICOKOpa3BUTHIE IUBMIM3ALIUU TIEpE-
JIBUTAIOTCS B IPOCTPAHCTBE Ha KOPaOJIsIX HOJIb ITepexoa, KOTOphIe CBOpauM-
BalOT M pPa3BOPAYMBaIOT MPOCTPAHCTBO MO 3aJaHHOM IMporpamMmMe. DTU Kopa-
011 B MocJieHee BpeMsI JOBOJIBHO YacTO CTaJlu MOSBISTLCS B Ipeiesiax CoJi-
HEYHOM CUCTEMBI U Ha 3eMJIE.

OHU MO3BOJISIOT ITIEPEMEIATHCSI HA OTPOMHbBIE PACCTOSIHUSI, HEMBICTIMBbIE
17151 3eMuisiH. Ho, TeM He MeHee, 1aTbHOCTh IepeMELLCHUS U Y HUX UMEET CBOI
npeae... OTOT nNpeaesl IMKTYETCS XapaKTepUCTUKAMU MaTEepUaJIOB, U3 KOTO-
PBIX CO3Jal0TCsI KOpadyin U mpeaeiaMu BO3MOXHOCTEM oIepaTopoB.

J1J151 601B11IEr0 MOHUMAHUS IIPOOIEMBbI, HY>KHO MOHSThH IIPUHLIAIL IIEpEMe-
meHus 1 yrpasiaeHus HJ1O. [1pyuHumn nx paboTbl OCHOBAH HAa UCKPUBJICHUN
MPOCTPAHCTBA, KOTOPOE, TaKXKe BO3HUKAET U B €CTECTBEHHBIX MPUPOTHBIX
ycJioBuUsX. JIrob6ast Macca BIMSIET HA MPOCTPAHCTBO, B KOTOPOM OHA HAXOUTCSI.
M ckpuBiseT mpocTpaHCTBO 3Be34a, B TOM uncie U Hame CoJHLE, B pe3yJib-
TaTe Y€ro CBETOBbIE BOJIHBI BOJIM3M 3BE€3/1bI MEHSIIOT IPSIMOJIMHETHOE JBUXKE-
HIE HA KPUBOJIMHEMHOE, YTO MO3BOJISIET BUIETh aCTPOHOMAM TO, YTO HAXO-
autcst 3a CoHLIEM.

3BE3nbl Kiacca Haiero CojiHLIa HE3HAYMTEJIbHO UICKPUBJISIIOT IMPOCTPaH-
CTBO BOKpYT ce0s1. HeliTpoHHBIE 3BE311bI, KOTOPLIE UMEIOT Majlblii 00BEM U
OrpoMHYI0 Maccy (3-5 COJTHeUHBIX MACC), UCKPUBJISIIOT IMTPOCTPAHCTBO 3HAYM -
TeJIbHO cCUjIbHee. « UépHble AbIPbl» , KOTOPbIE UMEIOT TUaMETp MOpsIaKa IeCITU
kujaomMeTpoB U maccy 8-10 ConHi, MCKPUBJISIIOT IMIPOCTPAHCTBO TaK, YTO B
3TOM MECTE NapajlieIbHbIe BCEJICHHBIEC COSAUHSIOTCS, ¥ Yepe3 3TO COSINHE -
HUE MaTepus U3 Hallleid BcesleHHOM HaUMHaeT repeTekaTh B MapauieabHYIO. ..

910 — B Makpokocmoce. B MukpokocMoce poucXoauT TO Xe caMoe.
Aapo KaxIoro aroma MCKpHUBJISIET MPOCTPAHCTBO BOKPYT ce0sI, HO TOJBKO B
MUKpo MacinTabax, mopsaka 10-15...10-3 m. Yem Oosee TsKENOE AP0, TEM
0oJbllIe cTeneHb 3Toro uckpupiaeHus. Ho npu aromHoMm Bece cBbilie 200
ATOMHbIX €IMHUII, SIIPO CTAHOBUTCSI HEYCTOMYMBBIM M HAUMHAET pacaaaTbCs
Ha 0oJiee mpocThle ycToluMBbIe sipa. [1oaToMy CylleCTBYIOT paanOoaKTUBHbIE
aJIeMEHTHI (cM. [J1aBel 1 1 2).

OpraHuuyeckue coequHeHUs1, Oaarogapss 0CoO00¥ CTPYKTYype MOJIEKYJI
(YryiepomHble LIEMOYKHN ), 3HAYUTEIbHO UCKPUBJISIOT IIPOCTPAHCTBO HA YPOBHE
MUKpoOMHUpaA. DTO NPUBOAUT K MCYE3HOBEHUIO KAYeCTBEHHOro O6apbnepa B
00J1aCTH TSKEJIBIX OpraHMYECKUX COeIUHEHU N MeX Ty (PU3NIeCKUM U 3pUp-
HBIM YPOBHSIMU Halllel TIJIaHEThl, YTO B MPUHILIUIIE U SIBJISIETCS KAUYECTBEHHBIM
OTJMYMEM OPraHUYECKUX COCNMHEHUI aTOMOB OT HEOPraHMYECKMUX COe-
auHeHUi. IIpu pacnage NMpoCThIX COSAUMHEHUM, 00pa3ylolue ux MaTepuun
HAUYMHAIOT MepeTeKaTh ¢ (PU3NYECKOTO YPOBHS Ha 3(PUPHBINA, UTO U IIPUBOAUT
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K KauYeCTBEHHO HOBOI1 OpraHM3aliyu MaTepuu — K KHUBOM Marepun. Eciiu B
MaKpPOKOCMOCE BOKPYT «4EPHBIX IbIP» BOZHUKAET 30HA IepeTeKaHUsI MaTepUM
13 Halel BeesleHHOM B mapasuieibHyI0, TO B MUKPOKOCMOCE BOKPYT OOJIBIINX
oprannyeckux moJjekya (JIHK, PHK) Bo3HMKaeT 30Ha riepeTeKaHusI MaTepruu
¢ pU3MUYECKOIo YpOBHSI Halllel TJIaHeThl Ha 3(PUPHBII.

3aKOHBI 1 ME€XaHU3MbI 1 B MUKPOKOCMOCE, I B MAKPOKOCMOCE €IUHBI,
TOJIbKO UMEIOT CBOM 0coOeHHOCTHU. Koraa B xone 3BOJIIOLMN OpraHUYeCcKOM
>KM3HU BO3HMKJIA KJIeTKa, U BbIPAOOTAJIMCh MEXaHU3MbI JeJAEeHUS KJIETKHU,
BO3HHKJIO KAYe€CTBEHHOE SIBJIEHHE, KOTOPOe HeJib3sl Ha0/1101aTh B MAKPOKOCMOCE.
Crapas KJieTKa IMpu AeJIeHUU MOJHOCTbIO pa3pylIaeTcsl U Ucye3aeT, MaTepruu
€€ COCTaBJISIIOLIME, IepeTeKaoT Ha 3(PUPHBIH IIJIaH 1 CO3AaI0T Ay0.)1b 3(UPHOI
KJeTKH. M ToJIbKO uyepe3 HeKoTopoe BpeMsl 3pUpPHbIE KIETKM HAYMHAIOT
cobupaTh (pu3HMUECKUE KICTKHU.

ITponecc meneHnsI KIETKM ObUT 3aCHSIT C TIOMOIIBIO TYHHEJIBHOTO MUKPO-
cKoIa, 1 BUACOIUIEHKA 3a(UKCHpOBaja, KaK cTapasl KJIeTKa ITOJTHOCThIO McUe-
3aeT B Mpoliecce AeJIeHUs, U yepe3 HEKOTOPOe BpeMsI HAUMHAIOT MOSIBJISITHCS
JIB€ HOBBIEC KJIETKM — TOUYHbIE KONUU cTapoii KiaeTku. Ha ypoBHe XuBoii
KJIETKU B Ipolecce IeJeHUS ITPOUCXOIUT MOJIHOE TIepeTeKaHue BelllecTBa ¢
OJHOI'O YPOBHS Ha IPYTOii, a 3aTeM — 00paTHO. DTO IMMPOUCXOAUT C KaXKI0MN
>KMBO KJIETKOM, KaXKI0T0 XXMBOI0 OpraHm3Ma, MUUTMOHBI I MUJUTMOHBI pa3...

[ToHsIB MexaHM3M TIepeTeKaHUs MaTepuii MexXAy IapaieIbHbIMUA ypO-
BHSIMM B XOJI¢ IeJICHUS KJIETKM, HUBMIM3annu Kocmoca Hallliv K04 K pe-
LIEHUIO TPO0JIeMbI epeMelieHns B mpocTpaHcTBe. Korma BO3HUKIM TeXHOJI0-
T'MU, TIO3BOJISIIOIIME TEXHUYECKH OCYIIIECTBUTh TAKOE MEpeTeKaHle, NOSBUINCH
Kopao0Jiu HoJib nepexoaa, T.H. HJIO.

Kopabau Hoib nepexoa UMEIOT OMOMEeTALIMIECKYIO CTPYKTYpY. dApyrumu
CJIOBAMU, COCTOSIT U3 OTPOMHBIX OPTaHNYECKUX MOJIEKYJI, ITTIOXOXHMX HA MOJIE-
Kyabl THK 1 PHK, B KOTOpbhIX Ha CBOOOIHBIX CBSI35IX HAXOOSTCS TSIKEIIbIE
METaJJIbl. DTO TO3BOJSIET UCKPUBISITH MUKPOKOCMOC HE TOJIBKO MEXIY
napajijieJibHbIMA YPOBHSIMM ITJIAHETHI, a JaXKe HA MAaKPOYPOBHE Mapaslie/IbHbIX
BCeJICHHBIX. Ternepb HY>KHO TOJIbKO 3aIyCTUTD MIPOLIECC, TIOAOOHBIN NEICHUIO
KJIETOK M yXK€ OO0JblIasg Macca MaTeprUM MEePETeYET U3 OJHOM BCEJICHHOM B
JIPYTYIO, TIE 3aKOHBI YK€ COBepILISHHO Apyrue. OCcTaéTcs TOJAbKO 3a1aTh 3a1a-
4y NepeTeKaHus 00paTHO HE B TOM XK€ TOUYKE, a B Hy>KHOI TOUKE BCEJICHHOM,
1 KOpalJIb OKaXETCS B 3TOM TOUKE.

YrpaBnsercs Takoi KopaOJib NICH-NOJIAMH, KOTOPbIE CO3JaI0TCS MMJIOTAMM
Kopao0Jig HOJIb nepexoaa. Yewm nanbliie pacCTosIHUE NepeMelleHUs, TeM 00JIb-
11asi MOLIHOCTb MCU-TIOJSI HeoOxoauMa sl 3Toro. OnyMH NUIOT TaKOU MO-
LIIHOCTHU CO3JaTh HE MOXET, ITOTOMY TPEOYETCS HECKOJIBKO MJIOTOB, KOTOPHIE
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JOJIKHBI paboTaTh aOCOJIOTHO CUHXPOHHO, M KaXXAbI JOJKEH AaTh CBOIO
YaCTh MOIIIHOCTU IICU-TIOJISI, HY>KHOTO IJIs1 TIepEMEILICHUS.

Eciu yTo-TO pasiaxuBaercs B 3To paboTe, KopadJib HOJIb IEPEX0IAa MO-
JKET He BBIMTH M3 MAPAJUIEIbHOI BCEJICHHOM U He MATEPUAIM30BATHCA B HYKHOM
TOYKE, YTO MPUBOAUT K AHHUTHISALIMOHHOMY B3pbIBY KOpa0Jid. Takoil B3pbIB Ha-
omonancs u Ha 3emJie. 3HAMEHUTBINA TyHIyCCKMUIA METEOPUT — KOPaOJIb HOJIb
repexona HUBUIM3ALUU U3 co3Be3aus JIledenss, KoTOpblii HE CMOT BBIUTU U3
rapasjie IbHOW BCEJICHHOM, M MPOU3O0IIE] aHHUTWISIHIMOHHBIM B3pbiB. 1
MMEHHO TMO3TOMY HM OOJIOMKOB, HU IIPEANOJAracMOr0 paivOaKTUBHOTIO
3apakeHus B 30HE B3pbIBa TaK U HE OOHAPYXKUJIN.

Cnenyer OTMETUTh, YTO KHMOOPT ATOT0 KOpadJisgd CBEJA 1O MUHHUMyMa
MOCJIEACTBUS KaTacTPOdbl. DKUIAXK KOPaOJIsi HOKMHYJI €TO B CITaCaTeIbHbIX
KaricyJjiax B ceBepHoOM 30He 3anagHoi Cubupu, OTKyaa MOTOM MX 3a0paiu, a
KOpabyb Ha aBTONMMJIOTE MPOJOJIKAJI JIETETh €€ HEKOTOPOE BPEMS, IIPUYEM,
M3MEHSISI TPAEKTOPUIO Ha JIEBIHOCTO I'PaJAyCOB, YErO HM OJTHA KOMETA WU Me-
TEOPUT CIeJaThb HE CMOTJIU OBbl...

Kaxk xe 00bsicHIIN yYy€HbIe 3TO siBaeHue?! A oueHb IPOCTO: B aTMochepy
3eMJIM BOLLET METEOPUT, KOTOPBIA CTOPE B HEM, a IIPY CTOPAHUM POU3OILET
I1a3MeHHBIN B3phIB... [TonoOHbIe KaTacTpodbl He TaK yX peaku B KocMoce.
M 4em Gosblile pacCTOSIHUSI, HA KOTOPbIE JOJKEH MEePEMECTUThCS KOpabdiib
HOJIb Mepexoaa, TeM 00JIbllIe BEpOSITHOCTh TaKOM KaTacTpodbl. Beab, yem
00JblIIEE YMCII0 TMJIOTOB NPUHUMAIOT YyYaCTHUE B CO3JAaHMM HY>KHOIM MOIIIHO-
CTU IICU-TOJISL, TEM OOJIbIIE BEPOSTHOCTb X HETApPMOHUYHOM U HECUHXPOH-
HOM paOOTHI.

[ToaTOMY UMCIIEHHOCTh 3KMMNaXa HE MOXET ObITh OOJIBIION; TPU CPETHUX
PACCTOSIHUSIX, YMCIIEHHOCTb SKMIIaXa — YETbIpe MMWJI0TA, TIPU JAJIbHUX pac-
CTOSIHUSIX — 1IeCTh. B mociieqHeM ciydyae BepOSITHOCTb KaTacTpodbl caMast
OoJsbias. Takum 00pa3oM, 1aTbHOCTb IPOHMKHOBEHMS B TJIyOMHBI KocMmoca
KaXXI01 BBICOKOPA3BUTOM LIUBWIN3ALIAEN OIIPEACIISACTCS ITPEACIIOM ITPOYHO-
CTH KOpabJieil HOJIb IIepexo1a U MOILLHOCTBIO TICU-TI0JISI, KOTOPOE MOXKET CO3-
JIaTh Pa3yMHOE CYIIECTBO 3TOM LIMBUJIM3ALIUMU.

K coxanenuio u To, U APyroe UMEET Mpeeabl. DTO TOPMO3UT PAa3BUTHUE
Bcex nuBmIn3anuii B Kocmoce. Mepapxu 60JIb1I0ro 00ObeAMHEHUS «OCIThIX»
LIMBUJIM3ALIMIA, B KOTOPOE BXOAUT MHOTO MUJUTMAPIOB LIMBUJIM3ALIMINI, pELININ
MOITBITaThCS HAMTU BBIXO U3 3TOrO TYMHUKA...

JIro0as TexHUKa UMEET CBOM «IMOTOJIOK», TIO3TOMY OBLIO PEIIEHO UCKYC-
ctBeHHO co31aTb HoBoe PazymHoe CymecTBO MyTéM CIMSIHMSA KA4eCTB Pa3HbIX,
HO FeHEeTHYEeCKH COBMECTHMbIX NMBMIM3AIMI. HeckobKo I1aHeT (IeBsITh)
noarorosusu ajist DKCITEPUMEHTA (Hago oTMeTUTb, 4YTO ObLIM BHIOpaHbI
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TUIAHEThI, KOTOPHIE, 10 TEM WJIM UHBIM NPpUYMHAM, HAXOAWINUCh Ha TPaHU T -
6enn.) OnHa 13 TaKUX TUIAHET — IJIaHeTa 3eMJis.

McKyccTBEeHHO YCKOPSIS M YIIpaBIIsisl pa3BUTUEM XWU3HU Ha TJIaHETe, ObLIAa
CO3/aHA IKOJIOrMYeCcKasi CHCTEMA HY2KHOI'0 THIA (O BO3BMOXKHOCTH €CTECTBEHHOM
1 UCKYCCTBEHHOM, YIIPABJISIEMOM 3BOIOLIUN SKOJIOTMYECKOU CUCTEMBI TOBO-
puiocsk B I1ase 4). 3aTeM BU, KOTOPBIA 3aHUMaJI HY>XKHYIO 9KOJOTMYECKYIO
HUIIY, ObLJI OCJa0JIEH C MOMOIIBIO «T€HETUYECKUX OOMO» M BhIMEP 3a OYEHb
KOPOTKHUM CPOK.

OcBoOOXIEHHAsI PKOJorMuecKas HuIlIa Obljia 3acejieHa, npumepno, 30-40
TBICSY JIET HA3a/l TYMAHOMIHBIMH CYIIECTBAMHU, KOTOPbIE M032Ke CTAJIM HA3bIBATh
ce0s Homo Sapiens. I1pu 3TOM Ha MnJjaHeTy MOIaJu MpeIcTaBUTENIN pa3HbIX
LBUIN3ALUI, KOTOPbIE ObUIY FeHeTUYeCKH COBMECTUMbBIMM 11 MOIJIM 1ATh CMe-
IIAHHOE MOTOMCTBO, KOTOPO€E COeAMHSLIO Obl B ce0e KauecTBAa CBOMX POAUTEJICH.

Ho naxe npu coBMeCTUMOI reHeTUKe 00pa30BaIvCh TPH IPYNIbI TYMAHO-
HI0B Pa3HbIX NMBWIM3ALMIA, KOTOPBIE ObUIN OJIM3KU 10 TEHETUKE MEXITY COOOM.
DTU TpyIIIbl HOCIYKUIU OCHOBOM 115 Pa3HbIX pac 3eMJid — 0eJI0i, KEJITOoH U
YEPHOM.

Kaxaplii TAIT pac 3aceisiics B T€ paliOHbI 3€MJIH, T1I€ KIUMAaT ObLT MAKCH -
MaJIbHO MPUOIMXKEHHBIM K POJHOMY JIJIsI OBICTPOM aganTallMu B HOBBIX
ycinoBusx. CiaeayeT OTMETUTD €1lIE U TO, YTO BCe MMBUIM3AIMH YYACTBOBAJIM B
3TOM 3KCIepUMeHTe T00POBOJIbHO, BCE TYMAHOM/IbI IILJIM HA 3TO CO3HATEbHO.

Tak Kak MpUHLIMIIOM Y4acTHS B 3KCIIEPUMEHTE ObLIO YCIIOBUE T€HETUYE-
CKOI COBMECTMMOCTHU M HaJIMYKE Pa3HbIX CBOMCTB U KAyeCTB, TO B IKCIIE-
PUMEHTE MPUHSUIM ydyacTue UBUJIM3AalUU pa3HbIX YPOBHEI pa3BUTHSI.

JIJ1s1 coenMHeHMS B OJIHOM MHIAUBHAYYME MHOTHX KA4€eCTB U CBOICTB, HE00-
XOJAMMO MHTEHCUBHOE CMellleHHe reHeTHKH. 11 4TOOBI 3TO CTajlo BO3MOXKHbIM,
BceM yuacTtByomuM B 9kcnepumenTe SAKPDBIJIV MO3I u ocTaBuin aKTUBHO
padoTAIIUMH MUHUMAJIbHOE YHCJO HEPOHOB, KOTOPOE MOIJIO 00eCne4YuTh
JIMIIb MPOOJIecK pa3ymMa y ux 00Jiaareis.

Bot mouemy Homo Sapiens imeer T0JbKO 3-5% aKTHBHO padOTaIOMIMX
HEHPOHOB, OCTAJIbHBIE K€ MOTYT ObITh OTKPBIThI TOJIbKO TP 3BOJTIOLIMOHHOM
Pa3BUTUU YeJIOBEYECTBA B 1IEJIOM MJIM YeJIOBEKa B YACTHOCTH.

Bce ydactBylomue B 3KCIEpUMEHTE ObUIM BO3BPAIEHbBI 3BOJIOLIMOHHO
JaJieKO Ha3aJl K COCTOSIHUIO AUKOCTHU. B Takux ycl10BUsIX 00pa30BaIUCh IIe-
M€Ha, KOTOphIe HaIlaaaau APYr Ha Apyra, YHUITOXAaIM MY>XKUWH, a XEHIIUH
OpaJiv B XKEHBI UJIU JeJIaIi U3 HUX HaJIOXKHUL. Poxnanuce 1etu ¢ oObe1MHEH-
HBIMM KadecTBaMu. Bc€ mpunuio B OypHoe aBukeHue... Ciabble maeMeHa
PACTBOPSUIUCH B CUJIBHBIX, CUJIBHBIE PACTBOPSIJIMCH B CUJIBHEUIIIMX U T.A. U T.I1.
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DBOJIIOLIMOHHOE KOJIECO IIPUILIJIO B ABM2KEHNEC 1 HE OCTAHOBMJIOCH 1O CUX
I10p. TC, KTO €ro 3a11yCTuji, IOCTOAHHO HaOII0JaIM 32 €T0 ABMXKEHUEM 1 HE
JOITYCKAaJIN, YTOOBI OHO OCTAHOBWJIOCH WU 3aMeqInI0Ch. YacTo Takoe BMe-
1IaTeIbCTBO OBLIO HECBUIMMbBIM, HO B HCKOTOPBIX CJIy4adaAX OHO ObLIO Y AKTUB-
HbIM. B aTHx cJIydadax Ha 3emiie JIIEUCTBOBAJIU CIIELIMATIbHbBIC T'PVIIIIbI, KOTOPLIC
JaBaJIr HY2>KHBIC B TOT MOMCHT 3HAHUA OJIA Pa3BUTUA.

[TpumepoM TaKoro akTHBHOTO BMEILIATEILCTBA Y BJIMSIHUS MOXET CIIYXKUTh
rpedyeckass Mmudosiorus, B Koropou xkureiau /IpesHeit Ipeuun rymanonaam,
HEKOTOPOe BpeMs XKUBIIMM CPeId HUX, JIaJId CBOM UMeHA U CieJIaJii U3 HUX 00-
roB. BcnmomHute rpedeckyto JjiereHay o [Ipomeree, naBiiem JoasaM OrOHb 1
Hay4MBILIMM IT0JIb30BaThCcs UM. 3eBc, AdurHa, JlnanHa, Ies1, AoJIJIOH U Apyrue
boru apeBHUX rpeKoOB JaBaiu JIOASIM 3HAHUS U3 CAMbIX Pa3HbIX OTPACJICH.
[To3xe ApeBHME IPEKU CTAJIM JaxKe Ha3bIBaTh KaXKIOTO U3 HUX TTOKPOBUTEIEM
KaKOIr0o-TO OTAEIbHOTO BHUIA NEITEIbHOCTH.

YT0 0COOEHHO MHTEPECHO B MU(POJIOTMU IPEBHUX I'PEKOB — 3TO YITOMUHA-
Hue o rope OauMIl, Ha KOTOpoil Kui boru, U Kyaa He MOr nonacTb NpoCToi
cMepTHbIA. ToIEKO reposiM 1 1oayooraM no3BOoJISIJIOCh TOAHATHCSA Ha OJIMMII.
Bboru ObL1M GeccMepTHBIMEM M B€4HO MOJIOABIMHI, HO B MX CepAlIax MPoOyKaaaach
JITOOOBBb K CMEPTHBIM XXEHIIMHAM 1 MY>KYMHAM, 1 OT 3TOH JIIOOBU POXIATUCh
JIETU, KOTOPbIE YK€ ObIM CMEPTHBIMU. He mpaBna 11, o4eHb JII0OOIbITHAS
mudosorus?!

B nerenpax v npegaHusIX MHOTUX HAPOAOB YITOMMHAIOTCSI OOTU, KOTOPbIE
CIYCTUJIMCh C He0a Ha OTHEHHbIX KOJIECHULIAX U JaJIU JIIOASIM 3HAHUSI, 3aKOHBI
>13HMU. [11eMeHa alTeKoB 1 Maiisi MOKJIOHSIJIMCH OOTY, KOTOPBIM CITYCTHJICS C
Heba, MMeJ1 0esTy10 KOXKY U roJIyoble Ii1a3a. 3HaHUsI, KOTOpbIe ObUIN Y OTUX MH-
JEMCKUX MJIEMEH, 0 CUX ITOP YAUBISIOT YYEHBIX: X KaJIEHIAPh ObLI TOPa3I10
TOYHEE €BpONEMCKOro, OHM PacCUMTHIBAIN ABUXKEHUE 3BE3/ U IJIaHET, Ae1aIn
TpelaHalL1Io Yepera 1 MHOTroe, MHOTO€ JPYroe.

K coxaneHuio, 00JbIIMHCTBO KHHUT ¢ 3TUMH 3HAHUSAMHU ObLIO YHHUTOKEHO
HHKBHU3HMIIKEH, KOTOpas NMOsSBUIACh B AMEPUKE BMECTE C KOHKMCTAaIOpPaMMU.
[TpyuuyuHa moGenbl TOPCTKM KOHKMCTAAOPOB HaAd MUIMOHHBIMU apMUSIMU
MECTHBIX TUVIEMEH 3aKII0YAJIach €1I€ YU B TOM, YTO MHIEUIILI AyMaId — BEPHY-
JIMCh OOTH C O€JIOol KOXel U roJiyObIMM IJ1a3aMu, YTOOBI ITOKAPaTh MX 34 Ipe-
xu. ToTbKO MO3TOMY OHM CHABAJIMCH ITIOYTU 0€3 CONPOTUBIICHUSL. ..

brinu e1i€ u gpyrue BMelarTeJibCTBa, KOrjaa ¢ JIIOAbMU BCTYIaIu B Tejemna-
TUYECKUI KOHTAKT U MOCPEACTBOM €ro rnepeaaBaju 3HaHus. B aTux ciiyyasx
JIIOJM CO3[aBaiu KYJIbT, B KOTOpoM bor ObL1 0ecresieced 1 BceBeaym. MHTe-
PECHO TO, YTO TaM, TJie TeJIECHO WIn OecTesiecHO nosBiasicsa bor uau born,
BO3HUMKJIM 0Yar" JPeBHUX IUBUIM3ANMIA (0osiee MOAPOOHO 00 3TUX SABICHUSIX
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cM. kuury «boru snema», Buibsima bpamieir®). [ToueMy Xe, Bcé-Taku Iocjie
3aKpbITUS Mo3ra Ha 95-97% B Havaie SKCIIepUMEHTA, B JaJIbHEHIIIEM ITPOMC-
XOJIMJIO 3pMMO€E M He3PHUMO€E BMEIATEIbCTBO B X0/1 IKCIepuMeHTa?. .

Bo-nepBbix, ObLIM CJIydan BMENIATEIbCTBA APYTUX IMBUIN3AIMIA, KOTOPbIE,
M0 TeM WM MHbIM MPUYMHAM, He 3HAJIM 00 SIKCNepMMEHTE WM KOIaa UX Kopao.m
TepneJd KaTacTpodbl B npeaenax 3emJn.

Bo-BTOpBIX, 3TO A€1aJI0Ch N0 NMPOrpaMMe CaMOro 3KCHepPUMEHTa, YTOObI
YCKOPHUTD MPONECC PA3BUTHUS IMBUIU3AIMM 3eMJIU.

Ha 3emiie ecTb mocTogsHHAas 0a3a Tex, KTO HaYaJ SKCIepUMEHT Ha Hallleii
riaHeTe. OHAa HAXOOUTCS B TPYIHOANOCTYNHBIX paioHax Tubera. JIrogn nanu
eii Ha3BaHue IITAMBAJIA. NUnTtepecHo 1o, uto B Illam0asy HMKTO, KpoMe
I1oCBAIMIEHHBIX, MONACTh HE MOXET: TEPE/l JIIOAbMU BO3HMKAET ITPO3payHas
CTEHa yrpyrasi M IJIOTHasl, KOTopasi He Ta€T BO3MOXKHOCTH IBUTAThCS JaJIbIIIE.
B Haie Bpemsi TaM TJIOXHYT ABUTATEIN U J00asi COBpeMEHHasi TEXHUKA HE B
cujax Tyda NpOHUKHYTh. [IpociexuBaercsa aHanorus ¢ ropoit Onumi, rae
repe MPOCTbIMU CMEPTHBIMY BO3HMKAJIA HE3pHUMasl CTEHa...

B-TpeTbux, BMEIIATEIbCTBO M MOMOILb OCYLIECTBIISUIUCH CJIEAYIOIIUM
00pa3oM — BbICOKAas KOCMHYECKAs CYIIHOCTh MPUXO/IX]IA B BEPXHHE MEHTAJIbHbIE
ypoBHH 3eMJ/IM ¥ BOILIONIAJIACH HA ILIAHETe. Y 3eMJISIH POXKIAJICA PeOEHOK C
KOCMHYECKOI CYIIIHOCTBI0, KOTOPBII pOC U BOCIIMTBIBAJICS Cpeau 3eMsiH. Ye-
pe3 HEKOTOpOe BpeMsl, KOraa ero CyliiHOCTb MPOXOAWJIa IePBbIii 3TAll CBOETO
pa3BUTUSI, CHUMAJIUCh Oapbepbl, 1 3TOT YEJIOBEK yXX€ MOT YBUIETh CBOU
MPOLLJIbIE BOILUIOLLIEHMS, [TOHSTH, KTO OH, OTKY/JA OH NPHUIIET, 3a4€M OH BOILIO-
THiICA Ha 3emiie. U TOIbKO MOJIHOCTBIO 0CO3HAB CBOE NMpeaHA3HAYeHHE OH HAYM -
HAJI IefiICTBOBATD.

[TpumepoMm atomy moryt ciayxuth bynna, Kpumna, Xpucroc, Kotopbie
clieJIajIi HeMaJlo IS YEJTIOBEYECTBA, HO, K COXKAJIEHUIO, OCTAJIMCh HETTOHSThI-
MU, a X YYCHUS B JAIBHENIIIEM ObLIM CUJIBHO MCKAXKEHBI JIIOJIbMU.

EcTh HECKOIbKO BapuMaHTOB BOILIONIEHUS KOCMUYECKUX CYIIIHOCTEN Ha
3emiie:

a) IIPHA BOILIOINECHUH CYIIIHOCTHU NOJHOCTDIO 3AKPbIBAIOTCA MAMATDb U 3HAHUA.
YeoBek nocie POXKICHUA elIE He 3HACT, OTKYda 1 3a4CM IIpUIIIa €ro Cy-
IIMHOCTD, N TOJIBKO KOTAa OH JOCTUTAaCT OHpC,Z[e.T[éHHOFO YPOBHA pa3BUTHA, BbI-
XOJIMUT Ha TeJIeNaTUYeCKUIA KOHTAKT C MOCJAaBIIMMMU €ro. ToJabKo Toraa 3ToT
YeJI0BEK IMOJTHOCTBIO OCO3HAET CBOIO MUCCHUIO Ha 3eMile.

?William Bramley, «The Gods Of Eden», Copyright 1989,1990 revised June 1990 ISBN 0-
940291-00-2.
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0) ¢ caMoro HaYaJia HBOTIONUHI BOILIOTHBIIENCS CYIIHOCTH, NOCJIABIIKE €€, B
KPUTHYECKHE MOMEHTBI Pa3BUTHS BCTYNAKOT B TeJENATHYECKHI KOHTAKT U He
JIOMYCKAIOT OTKJIOHEHHS OT HY>KHOT'O HATIPABJIEHUS B PA3BUTHH.

B) BOILIOTHUBINASCS CYIIHOCTb C NEPBOTO JHS CBOEr0 BOILIOIIEHHS 3HAET,
OTKY/IA U 3aY€M OHA NMPHIILIA /ISl BOILIOMIEHUs HA 3emiie.

B-4eTBEPTHIX, B KOCMOCE CYLIECTBYIOT LIMBWJIM3ALUN C PA3HOU UIEOJI0-
rMel, CyIIEeCTBYIOT Pa3HbIe OObEIMHEHWS LIMBUJIM3ALIMN IO TOMY NPUHIIMITY.
Yc10BHO MOXHO pa3aeJuThb HUBUJIU3ALIMKU HA TPU IPYIILI — OeJible, cepble U
YépHbIE.

BEJIBIE nuBuauzanuu npuaepxusaiotcad kogekca KOCMMUYECKUX
3AKOHOB, ocHOBHbIE 0JI0KEHUSI KOTOPBIX CJIeAYIONIHE:

a) Kaxkaasl LMBUJIM3allKsl BIIpaBe BLIOUPATh CBO IYTh 3BOJIIOLOHHOIO pa-
3BUTHS, KAKO# ObI 3TOT IMyTh He OBLI.

0) 0oJiee pa3BUTas UMBUIM3AIMSA MOXKET 0Ka3aTh MOMOIIb JIKIIb B CIy4ae,
KOTJa MeHee pa3BuTast HUBWIM3alMs 0OpaTUTCS 3a 3TOI ITOMOIIBIO.

B) 00Jiee pa3BUTAS IUBUIM3AIMSA HE MOXKET YHHYTOXKATD JIIOOYI0 KU3Hb, /12 -
K€ Hepa3yMHYIO Ha APYrux IUIaHeTaX, poOOTU3MPOBATh U NPUMEHSThH IICH-
OpYXMe U JAPYyTUe BUABI OPYKUsSI TPOTUB MEHEee Pa3BUTBIX LIMBUJIM3ALUA.

r) 0oJiee pa3BuTas HUMBUIM3ANMSA HE MMEET NPaBa NPUMEHSATD JI00bIe Mepbl,
KpoMe npeaynpeauTebHbIX, K OTACJIbHBIM IIPEICTABUTEIISIM MEHEE PA3BUTHIX
LHUBUJIN3AIIUA.

1) HACWJIAE HAJI PEACTABUTE/IIMA MeHee PA3BUTOM IMBUIA3AIMH JTOIMYCKA-
eTCA TOJIKO B C/Iy4ae JeiCTBUM ITHX NPeACTaABUTE e, KOTOPbIe MOTYT IPUBECTH
K OoJsibinmM KaTacTpodam. [IpuMeHsieMoe Hacuive TOKHO ObITh MUHMMAaJIb-
HBIM.

€) 3anpenmaeTcs ¥ KapaeTcs paCKpyYMBaHNEM CYITHOCTH /10 HyJIsl, IPUMeEHe-
HHe rojorpagudeckoro KamygJiska u oOMaHa.

3K) JII000# MBUIN3ALKHK 3anpeniaeTcs MPOBOAUTb IKCIEPUMEHTDI, Pe3y.ib-
TaTbl KOTOPBIX, MPSAMO MJIM KOCBEHHO, MOTYT HETaTHBHO MOBJIMSATb HA JIPyrHe
HMBUIK3ALUU, 0€3 COrIACHA 3TUX HUBUIM3ALUIA.

3) 0oJiee pa3BUTOI HMBHIM3AIMHU 3anpeniaeTcs nepeaaBaTb CBOM 3HAHHUS
MeHee pPa3BUTOi IMBUIM3AIMH, €CJIH 3TH 3HAHUS MOTYT ObITh HCIIOIb30BAHBI BO
3J10.

K) KaXKJ1asl IMBUJIM3AIMA MMeeT MPaBo BXOUTh B 00beIMHEHHE IIMBUITA3 AU
WIH Pa3BUBATbCS OTIEJIbHO.

DTO — T€ OCHOBHbIE MOJO0XEHWS, KOTOPBIX NpUIepXKUBaOTC besble 1u-
BIJIM3ALIUN.
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CepbIMH IMBUIM3AIMSAMM SBJISIOTCA T€, KOTOPbIE CYUTAIOT 115 ce0sl BO3MO-
’KHBbIM He BBbINOJHATH OJHO-BA NMpaBuja u3 3akoHoB benoro Kocmoca (kpome
HapYIIeHHUs 3aKOHOB B, €, XK, 3).

qépﬂble IUBU/IN3AINH HEC NMPUACPKHUBAIOTCA HUKAKHUX IPAaBUJ, NPU3IHAIOT
3aKOH CUJIbI 1 T'OTOBBI IIPUMEHUTD JITOObIE cpeacTBa n JEUCTBUS 14 pPECIICHUA
CBOUMX 3aMbICJIOB M 3a14a4...

DKCNEepUMEHT Ha 3emJie ObLI CAEJIaH OYEHb OOJBIIMM OObEIMHEHUEM
benbix nmBuan3zanuii. B xome pa3BUTHS YeIOBEYECTBA CYILLIECTBOBAIN BOJIIO-
LIMOHHBIE (Da3bl, Koraa YeépHble IMBUIM3AIMU NBITAJINCH BHEAPUTHCA B XOJ1 IK-
crepuMeHTAa U MpeoOpa30BaTh IMBIUIM3AIMIO 3eMJIH 110 YépHOMY TUIy. OO 3TOM
OoJiee TTOAPOOHO HEMHOTO TTO3XKE. ..

XOTeJIOCh Obl OTMETUTH TaKxKe M HaJIMUuMe B UCTOPUU 4YesioBeuecTBa (da-
KTOB, KOraa Kopa0yu Apyrux HMBUIN3ALMWNI TepIiean OCACTBUS, U UX SKUIIA-
K1 BBIHYXKAE€HHO OCTABAIUCH XXUTEISIMU 3€MJIM M CMEIIMBAJIMCH C TEMU, KTO
OBLJI TIOTOMKaMM IT€PBBIX MOCEJEHILEB ITUIaHeThl... OCOOEHHO MHTEPECHBI
ncropuun Kurag n Erunra...

CoJiHeYHas1 cucTeMa paHbllle UMeja AeCsATYIO TUIaHEeTy, UMSI KOTOpOil —
dasToH. B pe3ynbraTe KatacTpodbl CUJIbI TPaBUTALIUN PAa30pBaJIU 3TY IJIAHETY
Ha 4yacTu (e€ OCKOJIKM CO3JaloT ceiiuac MosiC acCTepOUJ0B COJHEYHOM CH-
creMbl). Kakoii-To yactu asTOHILIEB yIaJd0Ch CIIACTUCh HA KOCMUYECKUX
KopabJsix. B mouckax nmoaxoasiieii miaHeThl, Y4acTh KopaodJiell ocTaHOBUIACh
Ha 3emiie, a MPpUOBIBIIME HAa HUX (PAa3TOHLIBI OOOCHOBAJIIMCH HA «TOJIy0OI»
IUIAaHETe HaBcerma — Tak nosiuiach Ha 3emie JApeBusas Husnm3zanmusa Kurag. ..

OpO6uta mianeTsl MasToH Obl1a Mexxay KOnurepom 1 Mapcowm. ITnaHera
Mapc nmena cBo1o LMBUIN3ALIMIO, KOTOpas Hayajla KOCMUYECKHW 3Tan cBoei
sBoJirolnu. Karactpoda ®asToHa rpuBesia K ToMY, UTo Mapc rmorepsii CBOo
atmMocdepy. Hebosbimiass rpynma sxutejaeir Mapca ycnena cIiacTUCh Ha
KOCMMYECKOM KopabJjie, KOTOPbIi CMOT JOJETETh 10 3eM/IU 1 OIyCTUJICS Ha
oepery peku Hun. IIpunereBiive mapcuate (He MUMEBILME 3aKPbITHSI TaMSITU
1 OBIBIIME TOBOJIbHO BBICOKOTO YPOBHSI pa3BUTHS) MMOKOPUJIU MECTHbBIE
TUIEMEHAa, MCIT0/Ib3ysl CBOU 3HAHUS U BO3MOXKHOCTH.

Ho, x coxxanenuto, 111 MapcuaH, TiaHeTa 3emJIsl Oblla aieKBaTHA HEOOM -
TaeMOMY OCTPOBY ISl MOTEPIIEBIIUX KopabiekpyueHue. OHM OKa3aJauCh
OTOPBaHHBIMM OT CBOEH pa3zBUTOM TexHoJoruu. CoxpaHuBIIMECS 3HAHUS HE
OBIJ10 BO3MOXKHOCTU TEXHUYECKHU pealn30BaTh, TaK KaK 3eMJISTHE e11I¢ HE UMe-
JI1 cBOeM paszBuToi TexHoJsioruu. IlocreneHHO MapcuaHe Hadajlu CMELIW-
BaTbCsl C MECTHBIMU TUIEMEHAMM, YTO J1aJI0 Hayajao oOpa30BaHMIO MOIIIHOMI
nyBManM3auuu Erunrta, KoTopast ToToM JOJIT0 IpoliBeTajia B HU30BbsIX Hua.

Mapcuanamu ObLIa CO3aHa XKECTKasd KacToBas CHUCTeMa, B KOTOPOM
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3HaHUs, NpUHECEHHbBIe ¢ Mapca, nepenaBajauch MO HACJIEACTBY TOJbKO
BHYTPH KacThl 3kpe1ioB 1 ceMbr PapaoHa. Tak 13 IMOKOJEHUS B TTOKOJIEHUE,
«TMOCBSILIEHHBIE» B 3TU 3HAHWS ObLIM 00JIafaTeIsSIMU KOJIOCCAIbHEMIIINX BO-
3MOXHOCTe. ZKpelbl, HalpuMep, HCNOJIb30BAJIHM NICH-OPYKHe IS yaepKaHUs
B ITIOJIHOM MOCJTyIIaHWY TTOKOPEHHDBIE MJIEMEHA, a TAKXKE OHU 3HAJIU U UCTIOJIb-
30BaJIM T€HEeTHKY U T.. Y T.II.

Yto nHTepecHo — nupamubl U chuHKCbl HA 3emie (B Ervnte) u nupamuabl
U cuHkc Ha Mapce, KOoTopble OOHAPYXWJIN U ChOoTOrpapupoBaid 3eMHbIE
CIIYTHUKU, MOXO0XKHN MEKIY c000i, KaK 0m3Henpl... JIo CUX ITOp HEMOHSITHO,
KaK APEBHUE ETUIITSIHE CMOTJIM MOCTPOUTH 3TU IupaMuabl. Mcroab3ys
COBPEMEHHYIO TEXHUKY 3TO ClIeJIaTh HEBO3MOXHO. KakuMm xe o0pa3zomM, oHA
CMOTJIM TIOCTPOUTH TakKue TUranThl?! [Ipuueém, O10KM TMpaMua NOJOTHAHBI
JIPYT K APYTY TaK, YTO MEXAY HUMU HEBO3MOKHO BBECTH JIaXKe JI€3BHUE HOXA...

Jpyroii “HTepecHbIt (PaKT — B LIEHTpPE MOCTPOEHHBIX MUPAMUJ €CTh
00J1aCTh, IIc BpeMsl MPAKTHYECKH OCTAHABJIMBAETCS, a €CJIM TOBOPUTH TOYHEE,
OCTAHABJIMBAIOTCS NMPOLECCHI H3MEHEHUs MaTepuH (3TO MOATBEPKIAIOT IKCIIE-
PUMEHTHI TTocJeAHUX JieT). KileTku Mymuii, moMelgHHbIe B LIEHTPE MUpa-
MMJIbI, COXPAHSIIOT 3JIEMEeHTHI KM3HU. 2Kpe1bl Ernmra 3Haau 3aK0HbI BJIUMSHUS
¢hopmbl HA mpocTpaHcTBO. He mpaBaa i, HEIJIOXO ISt APEBHUX erUNTIH?!.
DJIeMEeHTHl 3HaHMI XPeloB B AajbHelIeM cTaiu (GyHIaMEHTOM ISl mep-
BOMACOHOB, 2 HEKOTOPbIE TPUMEHSIIOTCS UX MOCASA0BATEISIMU 1 B HAIIIW THU.

MpEI eni€ BepHEéMCS K nuBran3auuu Erumra, a ceityac pacCMOTpPUM ATaIlbl
SBOJIIOLIMY 3¢ MHOM LIMBUIN3ALUN.

DBOJIIOLIMOHHOE Pa3BUTHE KaXXIOro yejoBeKa MAET MOCeI0BaTEIbHO.
[Tocne poxaeHus1 HAUMHAET aKTUBHO pa3BUBAThLCs A¢upHoe Teao. Korna oHo
SBOJIIOLIMOHHO BBIXOAWUT HA OTIPEeACIEHHBIN YPOBEHbD (Y KaXKI0Tr0 YeJ0BeKa OH
CBOI1), HAUMHAET aKTMBHO Pa3BUBAThCS aCTPajJbHOE, 4 3aTEM 1 MEHTAJIbHOE
TeJ0. 111 KaXkaoro aTarna 3BOJIIOLMU CYLIIHOCTA MOTYT CYILECTBOBATh, KaK
OsaronpusITHbIE, TaK U HEOIaronpusITHbIE YCIOBUSI. DTU YCJIOBUS 3aBUCST OT
CJIEAYIOLIEeTO:

a) OT Ka4eCcTBa U KOJIMYECTBA MOTOKOB, B KOTOphbIe TnornagaeT CoJiHeuHas
cucrtema (B TOM umcjie v 3emiisi), IpU CBOEM ABUKEHUU BOKPYT LIEHTPA Halllei
[anakTukn.

0) OT reorpauuecKoro noJI0KeHus MecTa PoKJIeHUs U MeCTa, Iie MPOUCX0-
JIAT Pa3BUTHE Y€JIOBEKA, TAK KaK ITOBEPXHOCTH IUIAHETHI TPOHM3BIBAETCSI HEO-
JTHOPOJHBIMM MO KAYECTBY M KOJIUYECTBY ITOTOKaMU 3Hepruu. CyiiecTByIOT
99 30H, re MOBEPXHOCTb MPOHU3BIBAIOT CTYCTKM BXOAsAIIeH IHEepruu 1 99 30H,
IJI¢ CTYCTKU SHEPTUY BBIXOAAT M3 MOBEPXHOCTH 3eMJH. DTU 30HBI CO3[AI0T
3HepreTHYEcKue y3J/ibl Hallei MIAHEThI, MOJI0XKUTEIbHbIE M OTPULIATE/IbHbIE.
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B) OT YPOBHS 3BOJIIOIMOHHOTO PA3BUTHS CYHIHOCTH Y€JIOBEKA.
I) OT KOJIMYECTBA M KAYeCTBA BIUTAHHOMH MO3roM 4eJI0BeKa HH()OPMAIIH.

Kaxk cyiiecTBytoT aTanbl pa3BUTUS YET0BEKA, TAKXKE CYIIECTBYIOT U ATAIIbI
pa3BUTHUS UMBUIX3ALMHU B LieJ10M. CyllIeCcTBYeT BHyTPEHHUN (MJIaIeHUECKUIA)
BTaIl pa3BUTUS IUBWIN3ALUMU U BHEIIHMUI (KocMuaeckuit). 3eMHas IUBUIIN -
3al1s1 HAXOJMUTCS Ha TIEPBOM, MJIAIEHYECKOM 3Tare CBOEro pa3BUTHS. DTOT
3TaIl UMEET TPU (hpa3bl CBOETO PA3BUTHS:

a) Korga moToku 3Heprun Kocmoca, npoHu3biBalonie 3eMiI0, Makcu-
MaJIbHO 0JIaronmpusTHBbI A pa3BuTusa 3¢upnbix Tea (3pa Kosepora) (cm.
Puc.103).

0) korna moToku 3ueprun Kocmoca, mpoHu3bIBaone 3eMJIi0, MaKCMMalb-
HO 0JIAaronpUATHBI 115 pa3BUTHS aCTPAJbHBIX TeJI (3pa Pe1io — «Dpa JpsgBoaa»)
(cm. Puc.104).

B) Korja noToku 3nepriuu Kocmoca, mpoHu3biBaoie 3eMJii0, MaKCUMab-
HO 0J1aronpUsATHBI )15 Pa3BUTHS NMEPBbIX MEHTAJILHBIX TeJI (3pa Boxoaes) (cMm.
Puc.105).

[Tocne 3aBepiIeHUsT 3TUX TPEX ITAIOB 3BOJIIOLIMU, IIUBUIN3ALIMS BEIXOAUT
Ha Kocmuyeckuii (BHELIHMIA) 3TaN 3BOJIIOLIUH, KOTOPHI XapakKTepeH TeM, 4To
HUBUJIM3AIMS HA 3TOM 3Talne He MOXKeT ObIThb POOOTHU3MPOBAHA M YNPaBJIsAEMA.
IToaTOMY BCe MOMBITKY 3aXBaTUTh U POOOTHU3UPOBATH JIIOOYIO LIMBUIM3ALIMIO,
B TOM 4McJie ¥ 3eMHYIO, OCYLLECTBIISIIOTCSI BO BpeMsl IIepBOIo (BHYTPEHHET0)
aTarna pa3BUTUSI LUBUJIU3ALUN.

Haubosiee 01aronpusiTHOEe BpeMs 11 poOOTHU3AlMM — 3TO BpeMs, KOraa
acTpajbHOE TeJI0 HAYMHAET aKTHBHO pa3BuBathes (3pa Poido — «/IpsBosa»). B
ATOT MepUOoM acTpajbHble TeJla MAKCHUMAJbHO HEYCTOWYMBBI, M HX JIErKO
3a0JI0KHPOBATh M CO3JaTh CTPYKTYPbl OMOPOOOTOB (CM. IPEABLIAYIIYIO TJIaBY).
MmenHo B apy Pr16 3emHas (rubpuaHasi) HABUIM3ALMS OABEPI/Iach BO3Aeli-
CTBHUIO ACTPAJIbHBIX TFeHEepaTOpPOB, KOTOPbie ObLIM PAcCHoJiOKeHbl B 99-Tu
3HEPreTHYECKHUX y3J1aX, BXOISIIMX MOTOKOB 3HEPIHUH.

AcTpanbHbI€ TEHEPATOPbI CO3AABAJIM TAKYIO CTPYKTYPY SHEPIeTUKHU, KOTO-
pasi obecrieynBaia poxXaeHUE JIIOAei ¢ roToBoil podoTuzamueii. M1 Toibko
JIMIIb CYIIHOCTM OYE€Hb BBICOKOIO YPOBHSI pa3BUTUSI, C OOJBIIMM ITOTEH-
LMAJIOM MOTJIX BOCCTAHOBUTHh HOPMAJIbHYIO CTPYKTYPY CBOUX TEJI X SHEPre-
TUKM, aKTUBHO Pa3BUBAThCA Aajiblie. TaKMX TI0AeM YHUUYTOXAIN (PU3NIECKH,
HE JaBas UM BO3MOXHOCTHU BBIMTU HA HOBBI KAUECTBEHHBIN YPOBEHb U Pa30-
0J1a4UTh, Pa3pyLIUTh CTPYKTYPY POOOTU3ALIUN.

Korna yenoBek poxaaincs ¢ 1eopMUPOBaHHOI TOTOBOM JJI1 pOOOTH3a-
LAY CTPYKTYPOU TeJI U DHEPTETUKU, OCTAaBAJIOCh TOJIBKO «BKIIOUUTH» DTOTO

219



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Puc. 103

220



Thasa 7. QGOJZ}OL{UOHHG}Z ucmopus ueanoeevecmeda

Puc. 104

221



Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Puc. 105

222



IThaea 7. Deoaroyuonnas ucmopus uenogewecmaa

YeJI0BeKa B OOILIYIO0 CUCTEMY YIIPABICHUS, YTO U JOCTUTATIOCh BOCITUTAHUEM
1 00pa3oBaHUEM, KOTOPbIE TPEOOBAIN OT YEJIOBEKA OBbITh TOJBLKO JIMIIIb UAC-
aJIbHbIM «BUHTUKOM» BCEOOIIIEro MexaHu3Ma. Mopaib 1 puiiocodus ciryKu-
JIV TEM K€ LIEJISIM.

YacrTo neiCTBUTEIbHO BBICIIKME JTYXOBHBIE U MOpaJIbHbIe OO0ILlcYeIOBEe-
YeCKHe LIECHHOCTHU CTY>KUJIU JIUIIb IIPUMaHKOM 1S 10/1eii, UICKABIIMX UCTUHY
1 yucToty. Bo3neiicTBre Ha Troaei 110 Ha 3(pUpHOM, aCTpaJIbHOM U MEHTAJIb-
HOM YPOBHSIX, O KOTOPBIX, K COXaJIEHUIO, OOJBIIMHCTBO HE UMEET HU MaJIeii-
IIIETO TIpeACcTaBIeHUs. A TeM HEMHOTUM, KOTOPbI€ 3aAyMbIBAJIMCh 00 3TUX
Belllax, MOJICOBbIBaJIaCh Takast MH(MOpMallys, KoTopasl ToJIKajia uxX B JIOTU4ecC-
KW JJAOUPUHT, U3 KOTOPOTIO JIMIIb €AMHULIAM YAaBaJlOCh BLIOPATHCAL. ..

ITocae Toro, Kak y O0JIBIIMHCTBA JII0IeM 00pa30BbIBajach CTPYKTypa O1o-
po0oTa, 0CTaBaJI0Ch TOJIBKO CO3AATh YIIPABJISIOLICE ICU-TTOJIE 151 YIIPABJICHUS
nMmu. Ha mnanere 3eMisl yXke HECKOJIBKO ThICSY JIET MPUMEHSIETCS TICU-
OopyXue B OOJbILINX WJIM MEHBIIMX MaciuTadax, caM (pakT MpUMEeHEHUS
KOTOPOTO AJIS1 OOJBIIMHCTBA A0 CHUX IIOp OCTaBaJICS «TaHOW 3a CEMbIO
rnevyaTaMu» (KpoMe «IOCBSIIEHHBIX» ). « [ IoCBIIEHHBIE» MBITAINCH 10KA3aTh
BCEM OCTaJIbHbIM, YTO JI00Asi MbBICIAb O IICU-OPYKUU U €ro MpUMEHEHUU
gaBJIIeTCI OpenoM, abcypaoM. A caMu, TEM BpeMEHEM, OUYEHb aKTMBHO U
3(PEeKTUBHO UCTILITHIBAJIM €I0 HA T€X, KOro YoexXXaaju B HEBO3MOXKXHOCTHU €T0
CYLLIECTBOBAHUSI. ..

HenaBHsist UCTOpUST — XOPOILIMA 1 HATJISIAHBIN IIpUMEP 3TOMY...

CranuH u [utinep He obnagaau 60JIbIIUM UHTEJJIEKTOM WJIM OOraTCTBOM
3HAHM, HO UX JEeHCTBHE HAa MACChl JII0Jei ObLIO NEMCTBUTEIbHO HEOOBIYHO.
OHM MOTJIM JIETKO 3aCTaBUTb THICSYM JIOAEH JeaaTh TO, YTO KaXKIbIA U3 HUX
B HOPMaJIbHOM COCTOSIHMM HMKOTJa He ciaejan Obl. JIroau iy Ha CMepTh,
yOMBaIM APYTUX JIIOACU, YHUYTOXAJIM LIBET HALIUU. ..

Llenbie HApOIBI HAXOAUIUCH B COCTOSIHUM MACCOBOI0 NMCUX03a, B TUITHOTU -
YEeCKOM OITbSIHEHUU OT 3TUX «BOXKJEI» 1 «OTLOB» Hapoja. « TBopyecTBo» [11-
TJepa CTOMJIO YEJIOBEUYECTBY MAThAECAT MIJUIMOHOB Y€JIOBEYECKHX KU3HE.
«[106anbHbBIM 3KCIIEPUMEHT» COBETCKOTO CTPOsI (0COOEHHO, BO BpEMEHA 1iap-
ctBoBaHus CTannHa), B TeueHue 74-X JIET MOTJIOTUI OKOJIO CTA MAJLUIMOHOB Ye-
JIOBEK — IBET HAIIMM, KYJIbTYPbl, HAYKM U UCKYCCTBA...

Bce, uto mpoucxoanno B Poccuu u B [epMaHny B yIIOMSIHYTOE BpeMs, ObI-
JIO CBSI3aHO C IIPUMEHEHMEM B MACCOBBIX MacIuTabax ncu-opyxus. Ecian de-
JIOBEKY yIaBajloCh Pa3BUThb C€0sl U JOCTUYb FapMOHUU MEXIY (PUPHBIM,
acTpaJbHBIM U MEHTAJILHBIMU TEJIAMHU, TO IICUXUYECKOE OPYKUE YXKe MTPAKTH-
YeCKM HE OKa3bIBAJIO HA HETO HUKAKOTI0 AeUCcTBUSA. 11 TOro 4ToOhI 6€3 moMex
VIIPABJISATh HAPOJAMU U HALIMSIMU, BCE, KTO HE BMEIIAJICS B «ITPOKPYCTOBO JIO-
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XKe», TIPOCTO OECIOIIAAHO YHUUTOXAIUCH. [1oa 3T «HOXHULIBI» B TIEPBYIO
oyepeab MO CaMbI€ CBETJIbIC YMbI, LIBET HALIMU. A B JaJIbHEHWIIIEM cpe3a-
JIMCh YK€ TOJBKO HOBbIE «pOCTKM». Hy>XHa ObL1a JIUIIb JOBKOCTb U XUTPOCTh
«CaJIOBHUKOB», YTOOBI HAWTU TIPaBAOII0J00HOE O0BSICHEHNE OYEPEIHOM CO-
LAAJIBHOM «CTPUKKW».

Bo3HukaeT Bonmpoc — Heyxesn besble IMBUIN3aliiu CIIOKOMHO CMOTpPE-
JIM Ha TO, YTO TBOPWJIOCH Ha Halel maHere?! Koneuno xe, Het. Mx mocnaH-
HUKHU C CAaMOT0 HayaJia MbITAJIMCh HE TOMYCTUTh TpaHC(hopMalryu 3eMHOM LU -
BuM3auuu. OMTHUM U3 TaKUX ITOCIAaHHUKOB benbix nmBuim3anuii obu1 Mucye
Xpucroc.

BortotuBimce Ha 3eMiie OH POC Cpeau JIIOAEH, KaK OOBIYHBINA YETTOBEK.
PasBuBaicst 1o Tex mop, 1moka ero CylHOCTb, IIPEOI0JIEB BCE 3eMHbIE Oapbephl,
CMOIJIa BBIMTH Ha KOHTAKT C TEMU, KTO €ro rnocjaj. OH 3HaJl, 3a4eM U JJis 4ero
OH npumén Ha 3emyro... Ho 3Han oH elli€ u To, YTO B TO BpeMsI 4eJI0BeYeCTBO
He ObLI0 rOTOBO MPUHATH U MIOHATD TO, YTO OH HEC. OH OBLI rOTOB CNIACTU JTIOEH
OT poOOTU3aLIMM, HO JIIOAH He ObLIM TOTOBbI K TOMY, YTOOBI MX KTO-TO CHACA...

HNucyc rosopuit: «Kmo umeem ywu cavtumams, da ycavtumum!b»'® — Ho majo
KTO ycJblan... OH Npu3biBaj JIIoJel K CBETY, K MpaBle, K 3HaHUsIM. OH
OTKpbIBAJI UX CEpALIA U JIOAU «IIPO3peBaIn», OH BBIHUMAJI MOAYJIU POOOTH-
3allMU U3 COJTHEYHOTIO CIIJIETEHUS U CEPJIEYHOM YaKpbl, HO HUKTO K COXaJjle-
HUIO 3TOTO0 He NmoHumaln... C moneil crnamajo HaBaXIECHUE, OHU BIAPYT
OTKPBIBAIMCh UCTUHHOMY JI0OPY, UM yX€ HE XOTEJIOCh TBOPUTH 3JI0 JAPYT
npyry. Kemas cnacty ux aymu, Mncyc Xpuctoc mpusbiBajl JIOJAEN HE TTIOrpy-
>KAThCSI B TPSICUHY YEPHOTHI, ObLI HACTOSIIIIMM OOPLIOM 3a CBETJIOE, YMCTOE,
cpaBelJIMBOE, 00POJICS CBOMMU 3HAHUSMU, CUJION CBOETO yMa...

«He dymaiime, wmo A npuwen npunecmu mup na 3emaro, He mup npuwea A
npunecmu, Ho me4...» — ToBOopuJI Xpuctoc. OH HUKOTAa HE ObLIT ITACCUBHBIM,
MPU3BIBAIOIIMM JIMIIb K TTOKOPHOCTU CyAb0e, KaK ero MOo3Xe MOCTapanuch
1300pa3uTh T€, KOMY €ro yueHue ObIJI0 O4YEHb HEBLITOJHBIM...

«5 nocaan moavko k nocubwmum osuam ooma Mspauaesa...»''. Xpucroc
MIPUXOAUJI TIOMOYb T€M, Ha KOM BIIEPBBI€ MCIILITHIBAJIOCH ICHUCTBUE TICU-
opyxus. Ho oH He ycrien, eMy He Jajly BO3MOXHOCTHU caeiaTh 3To. [locne
TOr0, KaK €ro pacIisijid, Ha TPETU IeHb €r0 BEpHYJIU K XKM3HU TTOCJIABIIME €TO.
Mucyc Xpucroc MOKMHYJ TUIaHETY 3eMJisd B CBOEM (PU3MYECKOM TeJie Ha
Kopa0Jie HOJIb IIepexoja BMeCTe C TeMU, KTO IIPUIIJIM €My Ha TOMOIIb 1 BO-
CKPECUJIU €TO...

10°Cm. «HoBerit 3aBeT», EBanrenue or Mardes, [tasa 11, Ctux 15.
"' Cm. «HoBwlii 3aBeT», EBanrenne ot Matdest, [asa 15, Ctux 24.
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Ha nepBbIX XpruCTHAHCKUX MKOHAX U (ppecKaX MOKHO YBUIETb HAaJ, MECTOM
pachsThsl 1 BO3HECEHUSI XPUCTa JIETAOIIE O0bEKThI OUEHb OXOXNE Ha Te
HJIO, xoTopkle Tak 4acTo CTaju MOSIBISITHCS Ha 3eMJie B HAILIA JHU.

TosbKko ¢ mpuxogom 3psl Bogoses HaunHaeTcsd 3Tan pa3BUTHS YeJiOBeve-
CTBA, KOIZIa OHO B COCTOSHUM MEPEMTH HA HOBbIM KA4Y€CTBEHHbI YPOBEHb, KOT/Ia
JIXOOAU MOTYT NPUHATH U MOHATb MHOI'O€, €CJIM KOHEYHO YEJI0BEYECTBO CaMO
ce0sI He YHMUYTOXMT K 3TOMY BpeMeHU. Hy>XXHbI HOBbIC KOCMUYECKHE 3HAHMS,
YTOOBbI 3eMJISHE MOTJIU IEPeXUTh KPUTUUECKUIN PTal CBOEI 3BOJIOLIUMU.
YT100OBI MOIJIM NEPEXKUTH 1 BBIKUT. ..

st 3TOrO0 yk€ o4eHb MHOTO€ caenaHo: B 1989 roay yHmuToxkeHbl Bce
acTpajbHble renepaTopsl. [1ociie yero n3BHe Ha JTOaeH yXe He UIET ITOIaBIsI -
I0111e€ IECTBUE, KOTOPOE IILJIO TOJITUE-TO0JITUE TOAbL. JIFOAsIM OCTAaETCS BCETO
JIMILIb IPUHSTh U TTIOHSITh HOBbIE 3HAHMSI U BBIMTU HAa 0YePEHOM BUTOK IBO-
Jouuu. Bc€ Tenepb 3aBUCUT TOJILKO OT CAMOTO YeJI0BEYeCTBa — TrOTOBO JIU
OHO 1 XOYET JIM OHO NPUHSAITH BCE€ 3TO? JIMOO OTBEPTrHET, KaK 3TO CIYYMJIOCH
BO BpeMeHa Xpucra?

Hacrymaet spa Bomoness — Dpa 3Hanus, JlyXOBHOCTH, 3pa MOIIHOTO
BCIUIECKA YMCTBEHHOTO pa3BUTHI... [I0TOKM 3HEpTUM, IIPOHU3BIBAIOIIINE
MMOBEPXHOCTD HallIeH TIJTAaHEThl, HEOAWMHAKOBBI B pa3HbIX reorpadruuecKnx 30-
Hax, KaK KOJIMYECTBEHHO, TaK M KAUYEeCTBEHHO.

Pa3Hbie HapOIbl UMEIOT pa3IMyMe B TCHETUKE, a 5TO O3HAYAET, UTO MeXa-
HM3MbI BOJIIOIMM CYIIHOCTEH C PA3HOI FeHETUKOM OTIMYAKOTCA APYr OT Apyra.
OnuH T TEHETUKU 00eCIIeuMBaeT MaKCMMaIbHOE YCBOCHUE SHEPTUU OJHOTO
Ka4eCTBEHHOI'O COCTaBa U OBICTPYIO 3BOIIOLIMIO, IPYTO¥ TUII TEHETUKHU B TEX
K€ YCJIOBUSIX pa3BUMBAECTCSI MEIJIEHHO WKW COBCEM He pasBuBaetcs. Ilepuo-
JUYECKU, NJIS TOM WM WHOM TNeHEeTUKHU, BHEIIHUE YCJIOBUS (CTPYKTypa
SHEPTETUKM, IIPOHU3BIBAIOIIEH MOBEPXHOCTh IJIAHETHI) CTAHOBATCS HAXe
OTpULIATEJIbHBIMU. Torna, TaHHBIA TUII TEHETUKU HE Pa3BMBAETCS, 2 HA0OOPOT
— YTHETAETCH.

Korna sHepreTnyeckre NoToku 3emMin 1 ITOTOKM, Tagaroiiyre u3 Kocmoca,
rapMOHUYHBI C TEHETUKOM (KaK Obl HAXOASATCSI B SHEPIreTUUYECKOM PE30HaHCE),
MMPOUCXOAUT PaCLIBET HApoAa, HaUMU. JJlaHHBI Hapoa I Hallis HAYMHAIOT
aKTUBHO JelCTBOBAaThH HAa MCTOPMYECKONM apeHe, JOCTUTalT paciBeTa
rOCyJapCTBEHHOCTH, KYJILTYPbl, 3KOHOMUKU. A, KOTJa TTIPOUCXOAUT U3MEHE-
HHE KaUeCTBEHHOI CTPYKTYpPhl 9HEPreTUKM, HACTYMNaeT MOCTeIIeHHOe yraca-
HHE M 3aKarT I1ocJjie 3Tara OypHOro pa3BUTHSI 3TOro Haponaa uin Hauuu. Ha
WCTOPUYECKYIO apeHY BbIABUTAETCS IPYTroil HApPO, JJIsl KOTOPOIO 3TU ITOTOKHU
SHEPIruu rapMOHUYHKI C reHeTUKoM. Kaxkaasi apa yejjoBeyecTBa UMEET CBOIO
CTPYKTYPY ¥ KaUeCTBEHHBI COCTaB IMTOTOKOB SHEPTUii, Magalonx Ha 3eMIIIo
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13 kocMoca. [ToaToMy B pa3HbIe 3pbl UeJIOBEYECTBA IBOTIOLIMOHHO aKTUBHbI
pa3HbIe TUIIbI TeHETUK. B TedeHMe KaxXaoil 3pbl IIOTOKM 3HEPruy UMEIOT
MpPeAcbl CBOMX UBMEHEHUI. DTO MPUBOAUT K TOMY, YTO CPEAU PA3HbIX TUIIOB
reHETHUKM TO OAMH TO APYroi Hapod WIM HalMs HaYMHAET aKTUBHO 3BOJIIOLM -
OHUPOBATh.

MHTepecHBI 3BOTIOLIMOHHBIE SIBJICHUS HAPOIAOB, CBSI3AaHHbBIE C MUTPALIMEH.
Ecau Hapon xun B reorpaduyeckoil 30He ¢ HeOJIaronpusITHOM AJISI €ro
T€HETUKM SHEPTeTUKOI, TO €ro pa3BUTHUE MPOXOIUI0 MEIJIEHHO, 3(PUpPHbIE
TeJia pa3BUBAJIMCH CJ1a00. My>KUMHBI HE UMEJIM OOJILLION (PU3MUYECKOM CUIIBI
1 aKTUBHOCTH, 3HAYUT ATOT HAPOJ HE MMEJ CUJIbHBIX U XpaOpbIX BOMHOB.
Cnabo pa3BUBaJIMCh acTpaJbHbIE T€Ja — IJIOXO pa3dBUBAJACh KYJbTypa,
HMCKYCCTBO, IYXOBHOCTb. A HEIOCTATOYHOE Pa3BUTUE MEHTAIbHbBIX TEJI OTPHU-
L1aTeJIbHO BJIMSIJIO HA Pa3BUTHE SKOHOMUKY U TEXHOJIOTUU.

Bcé BMecTe 5TO MpruBOAMIIO K TOMY, YTO JAHHBIX HAPOJ HE B COCTOSTHUU
ObLI MPOTUBOCTOSITH CUJBHBIM COCEISIM, KOTOPble aKTUBHO Pa3BUBAINUCD.
Cocean HaYMHAIU BBITECHSTH TAKOM HApOJ U OH, CIlacasiCb, MUTPUPOBAI HA
OOJIbIIME PACCTOSIHUS, MOKKUIAs 30HY MHTEPECOB CBOMX OITACHBIX COCENCH.
Ilepemelasich Ha 60JbILINE PACCTOSIHUS, TAKO HApO nmonaaai B reorpadu-
YECKYIO 30HY C IPYroil CTPYKTypoy saHepreTuku. M eciau maHHas sHEpreTuka
1 T€HETUKa ObLIM TApMOHMYHBI JIPYT C APYTrOM, OISITh HAYMHAJICS OypHBIM
MOABEM pa3BUTUS Hapoaa. Takue pe3Kkue U3MEHEHUS pa3BUTHUS pa3HbIX HAPO-
JIOB IJ1s1 UICTOPUKOB JI0 CUX IOP OCTAIOTCS TallHOIA. ..

HMcTopus yesoBeyecTBa — KpacoOyHOE MOATBEPXKICHME 3BOJTIOLMOHHbBIX
MEXaHU3MOB, CBSI3aHHBIX C 3aKOHAMU 1 YCJIOBUSIMU Pa3BUTUS CYLLITHOCTEA.
Pycckuit ncropuk [ymMuiaés'? B cBoMx Tpyaax oTMedal IIEPUOAbl aKTUBHOCTHU
1 MIAaCCUBHOCTHU Y pa3HbIX Hapoa0oB. Ho 00BsICHUTH MeXaHU3MBbl, IPUBOISIIIINE
K 3TOMY, OH He MorI. OH, KaK UCTOPUK, KOHCTAaTUPOBAJI TOJAbKO UCTOPUUYECKUE
(pakThl (0€3 3HaHMSI 3aKOHOB 3BOJIIOLIMU YeJI0OBEKa, YeJIOBEYeCTBA 1 MJIaHEThI
OOBSICHUTDB 3TU SIBJICHUS ObLIO IIPOCTO HEBO3MOXHO).

B xone sBosmonny 4e10BeYeCTBA B 1I€JIOM PACTET SHEPIeTUYECKUIA TIOTEH -
L[aJI FCHETUKU U YPOBEHb 3BOJIOLMOHHOTO pa3BUTHUS CcyliHOCTel. Heobxo-
JIUM TIOCTOSIHHBIM YCTOMYMBBIN OajlaHC MEXIY SHEPreTU4eCKMM IMOTEeHLIM -
aJIOM F€HETUKU Y YPOBHEM JIyXOBHOI'O pa3BUTUSI CYILIHOCTEM. [1pu 3aBepiie-
HUUM BHYTPEHHEIrO 3Tala 3BOJIIOLMU, KAaK OTIEJIbHBIN YEJIOBEK, TaK U BCH
LIUBUJIN3ALIMA B LIEJIOM, BBIXOIST HAa KOCMUYECKHI 3TAIl CBOEH SBOIIOIUH, 114

2 JI.H. Iymunés, «DtHOochepa. Uctopusa moaeit u ucropus Ipuponsr», M3narennckas
rpynia «IIporpecc», pupma «Ilanres», «9kompoc», 1993, Copyright L.N. Gymilev, 1993, ISBN
5-88621-003-2.
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KOTOPOI'O XapaKTepPeH MEHTAJIbHbIN KOHTAKT C APYTMMU LUBUIN3ALUSIMU.

HaunHaeTcsi MeHTaabHBIM OOMEH 3HAHUSIMUA U AOCTUKEHUSIMU. s
MEHTAJIbHOT0 3Tana 3BOIIONNH HUBUIN3ALIKUHA HEOOXO0AUMBI Apyras 00jee BbICO-
Kasi 9THKa, MOpaJib, uaocodus, 3BOJTIONMOHHASA CTPYKTYpa M0o3ra, 3HAHHUS.
Eciu denoBek M LMBUIM3ALUSI HE JOCTUINIM YPOBHSI, KOTAa Y CYLIHOCTEM
HapaOOTaHO He MEHee IBYX-TPEX MEHTAJbHBIX T€J, TO JaxKe MpU OOJIbIIOM
DHEPreTUYEeCKOM IOTEeHLIMajle HU YeJIOBEK, HU LIMBUIN3AlLMsI HE CMOTYT
BBLITH HA MEHTaJIbHBIN YpoBeHb 3BoJIoMM (cM. Prc.106).

ITpn OoJIbILIOM HEPTeTUUYECKOM TTOTEHIIMae U HeTOCTaTOYHOM YPOBHE
9BOJIIOLIMOHHOTO Pa3BUTHS, YEJIOBEK MOXKET BhITHU TOJBKO HA pa3Hbie YPOBHH
3emau. YacTo, He 3Has 3aKOHOB 3BOJIIOLIMMU, JIOAU BBIXOAAT Ha TeJienaTh-
YeCKUI KOHTAKT C acTpaJIbHbIM UJIU (pexKe) C MeHTaJbHbIM YPOBHEM 3€MJIH.
He moHuMas MexaHMU3MOB IIPOUCXOISIIETO, OHM CUYMTAIOT, YTO BBIILJIM Ha
KOHTAKT ¢ borom, Abcostorom, Beiciinm Pazymom...

Takoii HAMBHOCTBIO ITOJIB3YIOTCS CYLLECTBA, JKMBYILME HAa 3TUX YPOBHSIX U
MUTaloIIKrecs 4y>Koil aHepreTukoi. OHM CKaHUPYIOT MO3T TAKOTO JIETKOBEP-
HOTI'O YE€JI0BEKA U YacTO IPH TeJIENaTUYECKOM KOHTAKTE HaAEBalOT rojiorpa-
(puyeckuit KaMy@JIsK TOro, 0 KOM AYMAaeT U KOMY OOJIbIIIE BCETO JOBEPSIET
JaHHBIN 4yeaoBeK. IIpu 3TOM MeHTaabHbIE CYIIECTBA MOTYT MOJHOCTBIO
BU3YyaJIM3UPOBAThCS 1 BelaTh gaxe B Buae Mcyca Xpucra, bynasr, KpuiHbl
1 IpYyrux OOroB, a TAKXK€ MPUHUMATh OOJIMK YMEPIIUX POAHBIX U OJIM3KUX
YyeJIOBEKY JIIOMIEN, YTO JIeJ1aeT KOHTAKT 00Jiee MpaBAONOA00HBIM U JOCTOBEP-
HBIM.

OueHb YacTO MEHTaJIbHbIE CYIIECTBA, BbIMIS HA KOHTAKT, CTApalOTCS BBE-
CTHU JIIOJEH B 3a0JIyXXIeHME, YBOAST UX IO JOXHOMY ITyTH. A caMH, TeM Bpe-
MEHEM, HCIIOJIb3YIOT SHEePreTUYeCKNil MOTEHIIMA 3TUX JI0Jei JJI CBOETO
pa3BUTHUS U Ku3HeobecrieueHus1. CKaHMpOBaHME, MOCHUT CTYCTKA S9HEPTreTUKU
C 3aJjaueil 0 COOTBETCTBMU BHEIIHETO rojiorpauyeckoro o0jiMKa u BHyTpeH-
HEro COoAEpKaHMS BbILIEAIIEro0 Ha KOHTAKT Ha BCEX YPOBHSIX, MO3BOJISIET
cpasy pa3o0yiaunuTh OOMaH, BBISICHUTH KTO €CTh KTO, Ha CAMOM JIeJIe. ..

Tak 4TO, BHOBb 1 BHOBb BO3HUKACT HEOOXOIUMOCTb 3HaHHfI, JCJIaronXx
ITOHATHBIM U JOCTYITHBIM MHOI'O€ HCU3BCAAHHOC U 3araJO4HOC...
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I''taBa 8. Opranusm yesroBeka. IIpuuynHbl,
MEXAHHU3MBI ITIOABJICHUA U PA3BUTHUA
3200/1€eBAHUH

Kaxnapiii yenoBeK B Te4eHHE CBOEW XXM3HU ObLI 00JIEH OoJiblliee WU
MEHbllIee KOJMYeCTBO pa3... Ho KakoBa nmpupona 3tux 3adoseBaHuii? Yro
NPOMCXOJUT B OpraHM3Me 4yejaoBeKa Bo BpeMs 0oJie3Hn? Kakue MmexaHn3Mbl
BKJIIOYAIOTCSI U TT04eMy? DTU U MHOTHME JPYrie BOIIPOCHI BOBHUKAIOT Yy Ka-
2KIOro, KTO XOUeT U MbITaeTCsd MOHSTH, YTO XKe BCE-TaKU 3TO TaKoe — 00-
JIE3HB?..

J11s1 Havana, gaBaiTe MoIpooyeM OINPEae/INThb, KAKUE TUTILI 3a001€BaHUMI
MOXKHO BBIICJIUTD:

1) reHeTHyecKHne 3a00JieBaHUsI, KOTOPHIE YEJIOBEK IOJy4YaeT yepe3 IeHbI
CBOUX POJIUTEIIEN.

2) 0JaronpuoOpeTEHHbIE 3200J1€BaHNSA, KOTOPbIE YEJIOBEK IMOJYyUMJI B TeUe-
HUE CBOEH XKU3HMU.

3) 3K0JIOrHYecKue 3a001eBaHNsA, KOTOPhIE CBSI3aHbI C OTPULIATEIbHBIM JIei -
CTBUEM BHEIIHEW 3KOJIOTMYECKOM CPEIbI.

4) KapMuyecKkue 3a00jeBaHus, T.c. TIPMHECEHHbIE CYLIIHOCThIO 3a00IeBa-
HUSI.

[TprurHa reHeTMYEeCKMX 3a00JIEBaHUIA ITPOCTA U MTOSICHEHU HE TpeOyeT.
HawnboJsiee 6oraTteiMu 1o pa3HOOOpa3UIO SIBJISIOTCS OJ1aronpruoOpeTEHHbIE
3a00J1eBaHU S, TOATOMY PACCMOTPUM HMX 00J1ee ToaApoOHO. MOXKHO BBIICJIUTD
HECKOJILKO OCHOBHBIX KAU€CTBEHHBIX 3TAllOB Pa3BUTHUS 3TUX 3a00JI€BAHUIA:

a) [lormagaHue B opraHu3M MH(MEKIUU, U €€ pa3BUTUE B OpraHU3ME.

0) 3aluuTHaAss MMMYHHasl peakliusi opraHu3Ma (akTuBHas aza 3a0oseBa-
HUS).

B) BoineneHue Bo3OyauTeaeM(siMr) 3a00J€BaHUI TOKCMHOB M 1ILIAKOB
CBOEM XXM3HEACSITEbHOCTH B OpraHU3M YeJIOBEKa.

r) U3MeHeHre opraHnuecKoi CTPYKTYphl MOPAXKEHHBIX OPTaHOB U CUCTEM.

A Tenepb AeTajJbHO PACCMOTPUM MEXAHU3M Pa3BUTHS 3200/I€BaHNs B Opra-
HHU3Me YeJI0BeKa.

Korga B opraHusM 4eiaoBeka IomnamaeT MHPEKUUS — BO30YAUTEIb
3a00JIeBaHMsI, TIEPBOE BpPeMsI MTOKA 3TUX «3aXBaTYMKOB» HEMHOTO, OpraHU3M
MPaKTUYECKX Ha 3TO HUKAK He pearupyet. [loToMy 4To 111 peaKiy OpraHu-
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3Ma HEOOXOIMMa ONpeae/IEHHAS KOHLIEHTPAIIMS TOTO WX MHOTO S11a, SIBJISIO-
LIETOCS ITPOAYKTOM XU3HEAESITETbHOCTU 3TUX OpraHn3MoB. [1oaToMy B Haua-
JIe pa3BUTHUS 3a00JieBaHUS MTH(MEKLIMS pa3BUBACTCS MPAKTUYECKU O€3 BCIKOIO
CONPOTUBJICHUSI CO CTOPOHBI OpraHu3ma yeaoBeka. [IporekaeT, Tak Ha3bIBa-
eMasl, MHKyOauuoHHas ¢a3a, repBbiii 3Tall pa3BUTHS OOJIE3HMU.

M TosibKO Korna pa3BuBarOIIMecs BO30YyIUTEIN 3a00JIEBAHUS BCE BMECTE
BBIICJISAT B KPOBb UEJIOBEKA OMPENECIEHHYIO 103y TOKCMHOB, KOTOPYIO MO3T
YK€ MOXET OOHAPYXXWUTh, BKIIIOUAIOTCS 3aLLMTHbBIC MEXaHMU3Mbl OPraHU3Ma.
MMMmyHHas cucTteMa 4yeoBeKa NbITaeTCSl YHUUTOXKUTD «arpecCOpPOB».

I1epBoii AKTHBHOM 3AIMTHOM peaKirei sIBJIsIeTCA NMOBbIIEHHE TEMIIEPATYPbI
B OpranM3Me 4ejioBeka. /Iejo B ToM, 4TO OOJIBIIMHCTBO BO30yaUTeENeH 3a0071¢-
BaHMII He MEPEHOCUT MOBBIIICHHYIO TeMIepaTypy U norubdaroT npu 39-40
rpanycax Llenbcus. I1oaToMy, opraHusMm, Ioka eli€ He 3Has «Bpara B JIUL0»,
HAHOCUT arpeccopy TepMuuyeckuii ymap... M1 coBeplueHHO OIIMOOYHBIM
SIBJISIETCSI IOAXO/, KOI/Ia MBITAIOTCS MEIMKAMEHTaAaMM COUTh MaJjleilliee MOBbI-
LLIEHME TEMIIEpaTypHhl.

H€06XO,Z[I/IMOCTI> IHoaaBJICHUA TEMIICPATYPbI OpTraHN3Ma BOZHUKACT TOJIBKO
B CJIICAVIOIIUX ClIy4dyasdx:

a) Korja IMoBbIIIEHNE TeMIEPaTyphbl JOCTUTAET KPUTUUYECKOI BEIUUYMHBI,
nopsiaka 42°C, mpu KOTOpO HAUMHAIOT CBOpaYMBaThCs 0eaku. OCOOEHHO 3TO
Ba>KHO 1151 OEJIKOB KpOBU — (pMOpMHOreHOB. EC/IM 3TOT 6€JT0K HAUMHAET CBE-
PTHIBAaThCSI, BOSHUKAET HEPACTBOPUMOE COeMHEeHUEe — (PUOPUH, HOopMUPY-
I0TCSI TPOMOBI, KOTOPbIE MOTYT IPUBECTU OPTaHU3M K JIETAIbHOMY MCXOY.

0) Korga opraHu3M 4ejloBeKa He B COCTOSIHUM TIEPEHOCUTD TTOBBIIIICHIE
TeMIIepaTyphl TeJa.

Bo Bcex ocTanbHBIX CilydyasiX akTUBHAasI TeMIepaTypHasl peaKiysi FOBOPUT
TOJIBKO JIMIIIb O MOIIHON 3alllUTHON peaklMU JaHHOIro opraHusma. B 1o
BpeMsI, MOKa MH(PEKLIMS TTbITAETCS ONPABUTHCS OT TEPMUUECKOTO yapa opra-
HU3Ma, TOCJIeIHUIA, n3ydyast MPOTUBHUKA, HAUMHAET BhIpadaThiBaTh aHTUTEA,
KOTOPbIE MBITAI0TCS YHUYTOXKUTh CAMUX «arpecCOpPOB».

3alUTHYIO PYHKIMIO TaKKe BBIMOJHSIOT U (parolUThl — KJIETKU Oe10i
KPOBU, KOTOpbIE, TTOTJI011asi BO30yauTeieii 3a00eBaHusI, TMOHYT caMu, 00pa-
3ys IpU 3TOM THOM, 00JIblIasd KOHLIEHTPALMsI KOTOPOTO B CBOIO OYEPEIb TOXKE
OTpMLATEJILHO BO3AEHCTBYET Ha OpraHu3M 4eJioBeKa.

Bozoynurenn 6ojie3HM IIPpUCOOCA0IMBAIOTCS K HOBBIM, HEOJIArONpusIT-
HBIM JJIs1 HUX YCJIOBUSIM, KOTOPBIE CO30aET OpraHu3M Ipu 6opbde. MHdpexkms
HAYMHAET U3MEHSTBLCS, MyTUPOBATh I TOTO, YTOObI KAK-TO MPOIOJIKATh
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CBOE pazBuTue. Beab o1t HEE 3TO TOXKE BOMPOC XU3HU U CMEPTU — €CJIM OHA
HE B COCTOSIHUM MPUCIIOCOOUTHLCSI, OHA TUOHET.

OpranusM yesoBeKa IJ1s1 He€, Kak HeoOxoauMasi cpeia Aj1s1 OOMTaHUsI, XK1 -
3HM. Tak HaUMHAETCsI «COPEeBHOBaHME» OpraHn3Ma M MH(pEKIINU: KTO ObICTpee
CMOXKET MPUCITOCOOUTHCS, TOT U OOEKIAET. ..

B GoabmimHCTBE ciiydaeB MHQEKILUS, UMEIOIIasl 3HAaUMTeIbHO 0oJjiee
MPOCTYIO OPraHU3aLIMI0, U3MEHSIETCS ObICTpee, UeM 3alllUTHAs PeaKIrs UM-
MYHHOW CUCTEMBI YesioBeKa. [lonbITaeMcss MOHSTh, MOYEMY 3TO ITPOUCXOINT. ..
Jleao B TOM, YTO B MEPBbIA MOMEHT BKJIIOUEHUS 3allUTHBIX MEXaHU3MOB
MMMYHHasl CUCTeMa HaKOIIMBILAs MOTEHLMAaA, CO30aeéT MaKCUMaJIbHbIN 11O
MOILIIHOCTH 3allMTHBIN Berieck (cM. Puc.107).

Ho nmMyHHas cructema He MOXET 06CKOHEYHO HAaXOIUThCS B 3TOM aKTHB-
HOM COCTOSIHMH, KOI'JIa OpTaHM3M 3aTpauyMBaeT OrPOMHOE KOJIUYECTBO IHEP-
ruu. MctomumBinasicss MMMYHHAasl CUCTeMa Yepe3 HEKOTOPOE BPEMsI OTKJIIOUA-
€TCsI IJISI BOCCTAHOBJICHMSI CBOETO MOTeHIMaIa 1 1151 oTabixa. Ho mist monHoro
BOCCTAaHOBJICHUSI UMMYHHOM CUCTEME HEOOXOAMMO BpeMSI.

Bo Bpems mepuoga BoCCTaHOBJIEHUS MOTEHLIMala UMMYHHOM CUCTEMBI
OopraHu3M He bopeTcs ¢ MHPeKIIMel, KoTopasi HauMHAaeT BHOBb aKTUBHO pa-
3BUBAThCS, rOpa3ao ObICTpee, YeM BOCCTaHABIMBAETCS UMMYHHAasl CUCTEMa
yeJioBeKa.

Kak Tojibko 103a BblaeasieMbIX MH(PEKIIME TOKCMHOB ITPeBbILIAET JOIMY-
CTUMYI0, MO3T Y€JIOBEKA BHOBb BKJIIOUAECT UMMYHHYIO CUCTEMY OpraHu3Ma u
YaCTO ATO IMPOUCXOAUT PAHBIIIE, YEM OHA B COCTOSIHUU BOCCTAHOBUTD 10 HOP-
MbI CBOM MMOTECHIMAJI.

TakuMm oOpa3oMm, UMMYHHasl CUCTEMa BKJIIOYAeTCS paHbllle, B MOMEHT
BpeMeHHU t1 1 €€ BCIIECK, €CTECTBEHHO, OyAeT MEHBIIIE NIEPBOHAYATIHLHOTO Jmax.
M Tak niponoJkaeTcsl 40 TeX IOop, MoKa UMMYHHas CUCTEMa OopraHu3Ma He
HMCTOIINUTCS, M €€ BCIUIECK YK€ HUKAKOTIO CepbE3HOTO BIAUSIHUS HA pa3BUTHUE
MH}EKIINU 0Ka3aTh HE MOXKET.

Ha sToM 3akaHunBaeTCs nepBas akTuBHAsA (ha3a pa3BuTus 3a001eBanus Wi
1 HAaUMHaeTcsl BTopasi — (pa3a XpOHUYECKOro pa3BUTUs 3a00eBaHusa W.

ITpu 3TOM M3MEHSsIETCSI HE TOJIBKO XapakKTep MMMYHHOM peaK1LIMU OpraHu-
3Ma, HO MPOMCXOJST U MHOTHE Apyrue (pyHIaMeHTaJIbHbIE U3MEHEHMUS B Op-
raHusame. J1s1 Toro 4ToObl ITOHATh, KAKKUE XK€ U3MEHEHWSI TPOUCXOOST, pa3oe-
pEM cHauaJjia, Kak MO3T 4YeJIOBeKa KOOPAMHUPYET U yIpaBiasieT QYHKIIUIMU U
aKTUBHOCTBIO pabOThI KaxKJ10I0 OpraHa U CMCTeMbl OpraHus3ma.

Moa3r yejioBeKa UMeeT YYacTKH KOPbI, KOTOPble KOOPAMHUPYIOT U yIIpa-
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BJISIIOT (PYHKLMSIMU U pabOTOM KaxKI0TO OpraHa Wil CUCTEMbI B MHTepecax
BCEro opraHusma B LiejoM. [1pu 3ToM Kaxaast 30Ha KOPbl TeHepUpyeT CBOU
HEPBHbIEC CUTHAJIbI JJIs1 3TOro yrpaniaeHus (cMm. Puc.108).

Yepes OTpOCTKU HEMPOHOB 3TOM 30HbI — AKCOHBI — CUTHAJIBI TOCTYIIAIOT
B PETUKYJISIPHYIO (popMaLIMIO MO3ra, B TaK Ha3bIBAEMbIii TPUMUTUBHBIN MO3T
1 4yepe3 HEero IepeaarTcst COOTBETCTBYIOLIEH 30He CIIMHHOTO MO3ra U Jajiee
B CUMITaTMYECKMI HEPBHbIN y3eJl BereTaTUBHOI HEPBHOM CUCTEMBbI OpraHu-
3Ma. [1o cuMmaTruyecKoMy HepBY YIPaBJISIOLIMI CUTHAJI JOCTUTaeT OpraHa,
Harnpumep, NOIXKEeTyA0YHON XKee3bl M BbI3bIBACT HY>KHYIO aKTUBU3ALIUIO €€
(pyHKLIMHA.

IIpu pabote opraHa Bo30yxXaalOTCsI peLieNTOPbl HEPBOB MapacUMIIaTU-
YECKOM CUCTEMbI, 1 BO3HUKIIINE CUTHAJIBI IIPOXOIST MO MapacuMITIaTUYECKUM
HepBaM U BO30YyXXIal0T COOTBETCTBYIOIIME 30HbI CITMHHOIO MO3ra. CIIMHHO-
MO3TOBbI€ HEPBbI MOCHUIAKOT CUTHAJIBI B PETUKYJISIPHYIO (DOpPMALIMIO, TIE 3TU
CUTHAJIbI CPAaBHUBAIOTCS C 3TAJIOHHBIMM, COOTBETCTBYIOLLIMMU HOPMAJILHOM
pabdoTe opraHa, CUTHaJIaMM.

Ecnu Bc€ B mopsiike, MO3r MpoAoJKaeT padoTaTh B TOM Xke pexkume. Ho
€CJIM CUTHAJI, 110 TEM WJIM UHBIM IIPUYMHAM OOJIbIIE WA MEHbIIE 3TaJJOHHOTO,
HEPBHBII CUTHAJI, C aMIUIMTYI0U pa3HULbI MEXY STAJIOHHBIM U MPULLIEAIINM
CUTHAJIOM, MOCTYNAeT B COOTBETCTBYIOIIYIO 30HY KOpPbl FTOJIOBHOIO MO3ra.
[Tpu 3TOM NIPOUCXOIUT U3MEHEHUE KAaK CTPYKTYPBI, TaK M aMILUTATYAbI yIIpa-
BJISIIOLLIMX CUTHAJIOB. M 3T0 OyeT mMpouCXOAUTh A0 TEX ITOp, IOKA CUCTEMA HE
BEPHETCS K ONITUMAJIbHOMY COCTOSIHUIO.

Ecnu nusmeHeHune B paboTe opraHa BbI3BaJIO BO3/IEHCTBME HA HETO BO30Y-
IUTEJIsT 3a00JieBaHNsI, TO BKJIIOYAETCs B JEMCTBUME MMMYHHAas 3alllMTHas
peakiysi. Korna akTMBHOCTh paOOTHl MMMYHHOM CUCTEMbI HE B COCTOSIHUU
CKOJIBKO-HUOYAb CYLLIECTBEHHO MOBJIMSITH HA pa3BUTHE MH(MEKLIMHU, U €CJIU 3Ta
MaToJIOTUsI He MPUBOAUT K OUYEHb OBICTPOI T'MOEJIM OopraHu3Ma B 1IeJIOM,
MPOUCXOASAT CASAYIOIINE U3MEHEHHS B M3JIOXKEHHOM BbIIIE MEXaHU3ME:

a) MO3T IPMHUMAET 3TO COCTOSIHME (PYHKILIMOHMPOBAHMS OpraHa OpraHu3Ma
3a HOBYIO HOPMY, 1 YK€ BCE€ CUCTeMbI OpraHr3Ma MepecTpanuBaroTCs TaK, YTOObI
yIepKaTbh 3Ty HOBYIO HOPMY B CTAOMJILHOM COCTOSIHUU, TJTABHOE — YTOOBI HE
OBbLIO elIE XyXKe.

0) c TOro MOMeHTa OpraHu3M HUKaK He pearupyeT Ha Takoe, He COBCEM
OINTUMAaJIbHOE IJIS1 HETO COCTOsiHME opraHa. M ToabKo Korma MH(MEKLMS MbITa-
€TCS 3aXBaTUTh Ce0€ HOBBIN «ILIAlLIapM», BCE BKIIOYAETCS BHOBb U BCE ITOBTO-
psieTcsi. bone3Hb nepexoauT B XpOHMYECKYI0 (ha3y ¢ reprogaMy aKTUBU3a-
LUMU...
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A TeTieph 0 JJeKapCTBaX.

[TpyHLMIT NeHACTBUS, MPAKTUIECKU BCEX 0€3 NCKITIOUEHMS JIEKAPCTB OCHO-
BaH Ha TOM, YTO 3TH SA/bl YTHETAIOIIE AeHCTBYIOT HA JII000i XKHUBOIM OPraHu3Mm,
KaK Ha BO30yauTeJisg 00/1€3HH, TAK M HA CaM OPraHM3M 4YeJIOBEKA.

IIpenanonaraercs, 4To Takue s11bl, ObICTPO YOMB BO30yauTeseii 3a001eBa-
HUSI, JIMIIb HE3HAUYUTEIbHO MOBPEASIT OPraHU3MYy... KOTOPBIA, K TOMY XK€,
OY€Hb OBICTPO CMOKET BEPHYThCSI K HOpMaJIbHOMY cOCTOsIHMIO. Ho, K coxkare-
HU10 MHPEKIUS, YTOOBI BBDKUTh, O4EHb OBICTPO MPUCIOCAOIUBACTCS K 3TUM
silaM UM YK€ HUKaK Ha HUX He pearupyer.

Yto Xe aenaeTcs B TAKOM cUuTyaluu?!.

A B TaKOM cUTyallMy ITPOCTO HAUMHAIOT YBEJIMUYMBATh CUJTY s1J1a U €70 KOH-
HeHTpauuio. M Kak TOJAbKO KOHLIEHTpalLUs JIEKAPCTBEHHBIX 0B CTAHET
OoJbllIe JOMYCTUMOM, OpraHu3M YyxKe He B COCTOSIHUU HEUTpaM30BaTh UX
JIefiCTBME Ha CBOU OPraHbl U CUCTEMbI, HAYHETCS JEeKAPCTBEHHOE OTPaBJIeHHe
U pa3pymienue opranusma. [1pu 5ToM, Kak BUJIHO U3 NPpUHLIMIIA AUCTBUSI Jie-
KapCTB, OHU HU B KOE Mepe He BJAMAIOT HA MeXaHU3Mbl YIPABJIEHUSA MO3TOM
OpPraHoOB U CHCTEM OPraHu3Ma.

J171s1 OTBIIIMHCTBA M3BECTHBIX Cceifvac JIeKapCcTB KOHIICHTpALMs, KOTOpast
paspylalolle IeiiCTBYeT Ha BO30YIUTEIs 3a00JIeBaHMS, TaK 3Ke pa3pyIIaloiie
JIEICTBYET M Ha caM OpraHu3M 4esioBeKa. TpyaHO cKa3aTh, KaKoe U3 3TUX IBYX
30JI MEHBIIIE. ..

ITosTOoMy, 5pa MEAMKAMEHTO3HOTO JIeUeHHUSI B MEAUIIMHE TIPUIILJIa K CBOE-
MY JIOTMYEeCKOMY 3aBepllieHr0. Ml Hao oTaaTh TOKHOE, UYTO OUeHb MHOTHE
3a00JieBaHMsI, MX BO30YAMTEIM HAaBCET1a OCTaBUJIU OpraHU3Mbl Jitojeil. Bo30y-
IUTEIN 00Jie3HEei, KOTOphle HE CMOTJIM IIPUCIIOCOOUTHCS K HeOJIaro-npu-
SITHBIM U151 HUX YCJIOBUSIM TTOTMOJIN, HO, K COXKaJI€HUI0, BMECTO HUX MMPUIILIU
HoOBbIe, Takue, Kak Bupyc CITN/1a...

OcTtajnbHbIe, KOTOPbIE CMOTJIM IIPUCIIOCOOUTHCS, TPOAOKAIOT AKTUBHO
pa3BUBAThCS B OpraHM3Max JIOACH, 4acTO BhI3bIBasi HEOOpATUMBbIE U3MEHE-
Hud. [IpocTo HaBepHOE HE CTOUT U JaJIblIe IIOMOTaTh 3TUM 00JIE3HSM «ITOKO-
pATb» BCE OOJIbIIE U OOJbIIE OPTAHMU3MBI JIIOJICI, OTPABIIsSISI UX U pa3pyllas
elIE M C TIOMOILIBIO JIEKAPCTB...

MeaunrHe HeOOXOAUMO HAUNTU WX MEPEHATh APYTUe METOIbI OOPHOELI C
00J1€3HSIMU, TaKKE, KOTOPHIE JEUCTBUTEILHO B COCTOSIHUY [TIOMOYb YEJIOBEKY.

OaMH U3 3TUX METOJ0B — BO3JECTBUE HA YeJIOBeKa OMOMNOJISIMU APYTOro
yeJjioBeKa. [Ipy rpaMOTHOM U IIpaBUJILHOM BO3AEHCTBUU, IIPY 3HAHUU 3aKO-
HOB pa3BUTUS U (PYHKIIMOHUPOBAHMUSI OpraHM3Ma 4ejaoBeKa, BO3MOXKHO He
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TOJIBKO MOOEAUTH BO30yaUTEsI 3a00JI€BaHMSI, HO U BOCCTAHOBUTH HOPMaJlb-
HY10 pabOTy OopraHa Win CUCTEMBI.

Jlanee xoTes10Ch Obl MOAHSITD €1IE OJHY MPOOJIEMY, KOTOPas CTajla «9yMOI»
KOHIIA JBALIATOr0 BeKa U IPO3UT YHECTHU B MOTUJTY 3HAYUTEIbHYIO YaCTh Ha-

ceJIeHMs MJIaHEThl — 3TO MpobyieMa MPUOOPETEHHOTO UMMYHHOIO Ae(UII-
Ta. IIpooaema CIIN/Ia.

[Tpuuun Toro, yro CIIM]I ctanm Takoil omacHOCTHIO JIS1 YeJIOBEKA HeC-
KOJIbKO:

1) NJ10THOCTH HACEJIEHUS MJIaHEeThl 3HAUUTEJILHO MPEBbICKJIA ONTUMAJIb-
HYIO TJIOTHOCTD JIJISl YeJIoBeKa, KakK BUa XKMBOM MPUPObI, BXOASIIIETO B 00-
LIYIO 3KOJIOTMUECKYI0 cucTeMy. M30bITOUHAsI TNIOTHOCTh COBOKYITHOTO TICH-
T10JISI OTPULIATEIbHO BIIMSIET HA JIIOJEH, €€ CO3Ial0lIuX.

ITpu sTOM, paspyiiaeTcs ¥ ocjiabeBaeT MHAMBUAYAJIbLHOE 3alIMTHOE TICU -
T0JIe KaXKJI0T0 YeJIoBeKa 1, KaK COCTaBHasl €€ 4aCcTb Ha YPOBHE (DU3MUECKOTO
TeJla, MMMYHHas cucTeMa opraHusma. M30bITouHast MIOTHOCTh TICU-TIONS

AW+ (cMm. [haBy 3) momaBiasieT TUMYC, KOTOPbIA KOHTPOJIUPYET UMMYHHYIO
CUCTEMY OpraHmu3Ma.

EcTecTBEeHHO, MAaKCMMaIbHOE OTPULIATEILHOE BIIMSIHUE — B MECTaXx, IIe
OoJbIIast KOHLIEHTpaLMs J0Jeii — B ropoAax, 0COOeHHO KpymnHbIX. [lapai-
JIEJIbHO M30BITOYHAS TNIOTHOCTh COBOKYITHOTO MICU-TTOJISI YTHETAIOLIE IECTBY-
€T Ha TOPMOHAJIbHbIE CUCTEMBI JItoaeil. 1 0cOOEHHO CUJIBHO HA MOJI0OBYIO (DYH-
KIHIO MYK9HH. YTO IIPUBOIUT K paHHEM U MACCOBOM MY>XKCKOU UMIIOTEHILIVMU.
M, onsaTb-Taku, 3TO OYE€Hb CUJILHO PACOPOCTPAHEHO B OOJILLINX FOPOIAX.

2) aKTMBHOE MoJaBJieHue JeCTBUS UMMYHHOI CHCTEeMBbl YeJioBeKa Mo-
CPEACTBOM MEAMKAMEHTOB, KOTOPOE€ OCOOEHHO aKTUBHO IIPOUCXOIUT U yXKe
B MAacCCOBOM MacIluTade, MOCIeAHUE CTO JIET. YK€ HECKOJIbKO MOKOJCHUM
JIIOIEH TTOABEPraroTCs TaKOM JeKapCTBEHHOM aTake. M 3TO, B KOHEUHOM UTO-
re, IPUBEJIO K TOMY, YTO POXKIAIOIIMECS cCeiuac 1eTU UMEIOT CJ1a0ylo UMMYH-
HYI0 CUCTEMY, VK€ 3aKPEIUIEHHYIO B T€HAX.

3) oTpulIaTeJIbHOE BO3AEICTBME HA OPTaHNU3M B 11€JIOM 1 UMMYHHYIO CH-
CTEMY B YACTHOCTU IIPOU3BOAUT OTPULIATEILHOE BIMSIHUE BHEIIHEW CPeIbl
YeJI0BEKa, BRI3BAHHOE AESATEIbHOCTBIO CaMOTO0 K€ uejioBeKka. B xome cBoero
«I[TOKOPEHMUS» TIPUPOJIBI YEJIOBEK OTPAaBUII IIaMU BOAY, BO3IYyX U ITOYBY. Bce,
YTO TOJILKO MOXHO OBLJIO UCIIOPTUTD, YEJIOBEK, B PE3YJIbTAaTE CBOEH «pa3yM-
HOW» NEATEJIbHOCTH, UCITOPTUIL. ..

B opranusM yenoBeka 3T Siabl CTAJIM ONAAATh C MUILEH, BOIOI, BO3AY-
xoM. KpoMe Toro, yeaoBek cam cedst (K ToOMY K€, J0OpOBOJILHO), pa3pylai
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" OTpaBJIAl AdaMU, TPUHUMAA HAPKOTUKHU, aJIKOT'OJIb, HUKOTHH.

B xomIuiekce Bce 3T NIPUYMHBI, BMECTE B3SThbIE, IIPUBEIU K TOMY, YTO
YPOBEHb MMMYHHOI aKTMBHOCTHM 3HAYUTEIbHO MOHU3MWJICSA. Kpome 3Toro,
HOPMaJIbHOE 3aIlMTHOE TICU-TI0JIE OpraHn3Ma 4Ye€JI0BeKa OTPULIATEIbHO BO3-
JIEMCTBYET Ha JTI00YI0 MHQEKIIMIO U CO3AET BeCbMa HEOJIaronpusITHBIE YCIIO-
BUS IJIS1 Pa3BUTHUS OOJIBIIMHCTBA XWBBIX OPraHU3MOB. BO3MOXHOCTH A8
aKTMBHOIO pa3BUTUSI MH(EKIIMU B OpraHU3Me YeJIOBeKa MOSBISIETCS TOraa,
KOTJa YPOBEHb MCU-3aIIUThl OpTaHM3MAa MOHWXKAETCS 10 ITPUEMIIEMOTIO ISl
ATOro BuJaa MHPEKLMU YpOBHS. TOJBKO MOCae 3TOro MHMEKIs HAaYNMHACT
pa3BUBAThLCS B OpTaHU3ME, 3aXBaTUB ce0e «IUIaldapM»...

O cumnromax CIIM/la ynmoMuHaeTcss B MOHACTBIPCKUX JIETOMUCSIX €IIE
BOCEMbCOT JIET Ha3aa. beccriopHo, oH ObL1 M paHblie. [IpocTo KoanyecTBO
JItoJIeii, 00JIEBIIMX 3TOM 00J1e3HbIO, ObIIIO OYeHb HEOOJILILIMM. ToMbKO Y eau-
HULl YPOBEHD 3aLLIATHOTO MCU-TTIO0JISI ITOHMUXKAJICS IO TAKOrO YPOBHSI, KOTa B
opraHu3m Mor BHeapuThcs Bupyc CITMa.

Jla, K TOMY K€, FOMOCEKCYaJInu3M, KOTOPbIIi OOBUHSIOT, KaK IIPUYNHY pa-
cripoctpadHeHust CIT1M1a, nmpucylll 4ejJoBeUYeCKO Npupoae ¢ NepBbIX JHEM
CYLLIECTBOBAHMS YeJI0BeKa, KaK BUaa XX1UBOH nprupoabl. O6 3TOM eCTb MHOXKE-
CTBO CBUETEIBLCTB, KaK B JIETONUCSX, TaK U B IUTEepaType BCeX INIEMEH U Ha-
pOJIOB, OT MOSIBJIEHMSI YeJI0BeKa Ha 3eMJjie U 40 HalluX JHEH. ..

[Ipo1ieHT TOMOCEKCYaTMCTOB TOXE HE ObLT 00JbIlIe, YeM cervac. ITpocTo
paHbIIIe JIIOAEH ObLIO 3HAYMUTEILHO MEHbIIIE, YeM ceiiuac 1 0, IIPUX0/Isi-
IIAasICs Ha TOMOCEKCYaIMCTOB, B HM(POBOM MEPEBOAE, B HAILLIE BpeMS CTajla
OYEHb BHYIIUTEJILHOMA. ..

K npupoje 1 npuurnHaM BO3HMKHOBEHMSI TOMOCEKCyaan3Ma Mbl BEpHEMCS
HECKOJIbKO I103XKe, a ceiiuac — o npuunHax oyma CII1/la B KoH1ie aBaalia-
TOTO BeKa...

Kak MbI yxe paccMOTpenn, OCHOBHOM MPUYMHOM Oyma 3TOro 3ad0jieBa-
HUS SBJISIETCS CHUDKEHUE aKTUBHOCTH 3alIMTHBIX CBOMCTB OpraHU3Ma A0 ypO-
BH#, Koraa Bupyc CIIM/la MoXeT corjiacoBaThbCs C OPTaHU3MOM, ¥ BO3HHKA-
10T OJIarONPHUSITHBIE YCIOBUS IJIS1 €TO Pa3BUTHUS.

[TprMeM HOpMabHBIN YPOBEHb aKTUBHOCTH 3AILIUTHOTO MCU-TTOJIS UM-
MYHHOI CUCTEMBI 3a AECATh YCIAOBHBIX eArHUIL (cM. Puc.109). bynem cuurats,
YTO MPU YPOBHE, PAaBHOM IIECTU YCIOBHBIM €AMHMUIIAM, BO3HUKAIOT OJ1aro-
npusTHbIe yciaoBus 1 Bupyca CIIM/la, ero pa3BuTus B OpraHU3Me 4€J10-
BEKa.

Onupasich Ha 3T MPEANON0XKEHMSI, BO3SMOXHOCTb BHEIPEHUSI B OpraHU3M
yenaoBeka Bupyca CIIM/la Bo3HMKaeT Toraa, Korna ypoBeHb UMMYHHOM
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Puc. 109
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AKTMBHOCTHU 4Y€JIOBEKA CTAHOBUTCA paBHBIM IIECTU CAMHULIAM. BI/IPYC BHEOPA-
€TCA N1 HAYNHACTCA PIHKY6&L[HOHHBII>1 IIepnoa pa3sBuTuAd 3a00J1eBaHUSI.

Ocob6ennoctu Bupyca CITMJla — B TOM, UTO OH BHEAPSIETCSI B XPOMOCOMBI
KJIETOK KOCTHOIro Mo3ra. Ilociie yero atm KjieTku, Kak Ha KOHBeliepe, Hauu-
HaIOT CaM1 CMHTE3MPpOBaTh BCE HOBbIE 1 HOBBIE MoJieKyJIbl PHK Bupyca, Ko-
TOPBIE B TEX K€ CAMbBIX KJIETKAX CO3JAI0T Ce0e 3alIMTHBIE OEJIKOBbIE 000104~
ku. [Tocae aToro uepes KpoBb BUPYC MOMNAAAET BCE B HOBbIE M HOBbIE YYaCTKM
KOCTHOI'O MO3ra, TJi¢ MPOUCXOIUT TO XKe CaMOe...

ITpu 3ToM Bupyc paspymaet T-1uM@ouunTsl opraHnu3Ma yeiaoBeka. M ye-
pe3 HEKOTOpOe BpeMsl KOHLIEHTpalUsl BUpyca B OpraHmu3Me JOCTUTAeT BEIU-
YUHbI, IPU KOTOPOI OPraHu3M TepsIeT TaKoe KOIM4ecTBO T-1UM@POLUTOB, YTO

YPOBEHb AKTUBHOCTH UMMYHHOM CUCTEMBI MaJaeT A0 ABYX YCIOBHBIX €AMHUIL
(cm. Puc.109).

[Tpu TakOM ypOBHE aKTUBHOCTA UMMYHHOI CUCTEMBI YK€ MHOTHE MH(EK-
LAY OJIy4YaloT OJ1aronpusITHLIE YCJIOBUSI JIJISI CBOETO pa3BUTHUSI.

OpraHu3M 4yejoBeKa IMOoABEPraeTcsl aTake MHOIMX MH(MEKLUU U B TO Xe
Bpems Bupyc CIIM/la, mpogosokas pa3BUBATbCS B UYEIOBEKE, MOCTEIIEHHO
yHuuToxXaeT Bce T-mmpomursl. OpraHu3M CTaHOBUTCS aOCOJIIOTHO He3alll -
UILEHHBIM U OBICTPO MOTUOAET...

[TocnenHee BpeMst ObLIM 3apErMCTPUPOBAHBI ClIydyaur, KOTa y JIOAEH YUCI0
T-mamdomuroB ymenbmasoch, Kak 1 npu CIIW/le, Ho camoro Bupyca B KpoBH
3THX JII0Jield 00OHAPYKUTD He YAAJIO0Ch... DTU CJTydyau MOCTAaBWIM B TYITUK COBpe-
MEHHYIO MEAULIUHY.

Ine e HaxoaUTCS HOCUTEJIb 3TOTO 3a00JIeBaHuUA?!..

J1J151 TOro 4TOOKI IIOHSTH 3TO SIBJIEHNUE, BCMOMHUM O TOM, YTO B XOJI€ 9BO-
JIIOLMY OYEHb MHOTUE BUJIBI JKUBBIX OPraHU3MOB, B TOM YUCJIE U ITPOCTEMILINX,
OB BBITECHEHBI M3 CBOMX 3KOJIOTMYECKUX HUII 00JIe€ COBEPIIEHHBIMU OP-
raHn3MaMu. Tak 1 HEKOTOPBIE BUPYCHI ITOTEPSIIIU CBOU (PU3NYECKU TUIOTHBIE
(dynmameHTbl — Mosekyabl PHK ¢ 6e1KoBbIMM 00010UKaMMU.

ITpocTo Bce 3Tu MOJIEKYJIbI MTOTJIOTUIMCh U PACILIETTUINCH APYTUMU XK BbI-
MU opraHu3mamMu. Ho, coxpaHminch nx a(pupHbIe CTPYKTYpbl — 3(PUPHBIE TE-
Ja. [IpucrnocabanBasiCh K yCJIOBUSIM XXIU3HU HA 3(PMPHOM ITJIaHe TUIAHEThI, OHU
OKa3aJIMCh 0oJice IMHAMWYHBIMUA, YeM Ha (PU3MYECKOM ILJIaHE.

[Ipu a3TOM 3(pUpHBIC TETa BBIMEPIIMX BUPYCOB YIIJIOTHWJIMCH HACTOJILKO,
YTO CMOTIJIM BHEAPSTHCS B CTPYKTYphI T-TMM@POLIMTOB HA UX 3(PUPHOM YpO-
BHE, pa3pyllias ero, 4YTo B CBOIO 0Uepeib, IPUBOAUT K rioeu 3Tux T-1mumdpo-
uuToB. BOT M KapTHKa, KOTOpas Tak yauBujia MeauKoB... Hukakoro Bupyca
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B KPOBM HET, a OpraHu3M 4ejioBeka TepsieT cBor T-TMM@MOLNTEI, KaK U IIPY Ha-
Jmuuu B KpoBu Bupyca CIIM/a.

JI1s1 peanu3aliMy TaKOro mpolecca HeoOXOoAMMO JIMILIb BO3HUKHOBEHUE
OJ1aroNnpUsITHBIX YCJIOBUIA /17151 BHEAPEHHS BbIMEPILIEro BUPYca B 3(pHMpPHOE TeI0
4eJioBeKa. A 3TO BO3MOXKHO TOTAa, KOraa 0cJiadjieHa 3aluTHAsA 000/109Ka He
TOJbKO (hM3MYeCKOro Tejia, HO M 3aIUTHOE IHEPreTHYeCcKoe MoJie CylHOCTH. ..

HpI/Ipoz[a 9KOJIOTMYECKMX 3a00JIeBaHUI — OUEHb IIpocCTa.

B pesynbrare oTpaBieHUs 9KOJOTMYECKOM Cpelbl BCICACTBUE ACITEIIb-
HOCTHU Y€JI0BEKa, B BOAE, 36MJI€ U BO3IyXe CKOIMMIUCH OOJIbIINE J03bI SIA0B,
KOTOPHBIE C BOJOM, ITUILEH 1 ITPpU AbIXaHUU MONAaJa0T B OpraHU3M YeJIoBeKa,
BbI3bIBasI €ro OTPaBJICHHUE CO BCEMU BHITEKAIOLIMMU OTCIOa IMTOCIEACTBUSIMU.

C npuponoii KapMUIECKUX 3a00JIEBAaHMI MbI CTOJIKHEMCS 00Jiee Toapo-
OHO B CJIEOYIOLLICH TJIaBe.
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H IICUXHKY Y€JI0OBEKA

CymHocTh yenoBeka... OHa BXOIUT B OIUIOJOTBOPEHHYIO SIMLIEKIIETKY
MpU 3a4aTUM M MOKMAAEeT HapaOOoTaHHOE (PM3UUYECKOE TEJIO B MOMEHT €ro
cMepTu... B TeueHume Bceli XKM3HM YeToBeKa CYIITHOCTh ITPOXOIUT pa3HbIe 3Ta-
Tbl CBOEH ABOJIIOLIMU 1 Pa3BUBasiCh, OHA BIMsIET Ha (pU3MUYECKOe TeJI0, B KO-
TOPOM HaXOAUTCS.

CylIHOCTb YyeaoBeKa uMeeT PyHIaMEHT, 00Opa30BaHHBIN TpeMsl TeJaMu:
3(PMPHBIM, ACTPAJIbHBIM 1 MEHTAJbHBIM. Y JIIOOOI0 YEJI0BEeKa KaXI0€ U3 Ha-
3BaHHBIX TEJI CYLLIHOCTH MOXET OBITh 00Jiee MJIM MEHEe pa3BUTO MM HAXO-
JIMTHCS B 3a4aTOYHOM cocTosiHMM. Ho, cymiecTByeT onHa 3aKOHOMEPHOCTb:

1) oyIHOLIEHHOE acTpalbHOE TEJIO0 MOXET pa3BMBATLCS TOJIBKO IMOCJIE
3aBeplIeHUs pa3BUTUS 3(UPHOTO Tejia A0 ONpeneJéHHOro YpoBHSI, Koria
1cye3aeT KaueCTBEHHBIN 0apbep MexKay (PM3UYECKUM 1 aCTPaJIbHbIM IJIaHAMU
TUIAHETHI;

2) NOJTHOLIEHHOE MEHTAJIbHOE TEJI0, COOTBETCTBEHHO, MOXKET Pa3BUBAThCS
TOJIBKO ITOCJI€ 3aBEpLICHMSI Pa3BUTUSI aCTPAIbLHOIO Tejda A0 YPOBHS, Koraa
1cye3aeT KauyeCTBEHHBIN Oapbep MexXAy (PM3NYECKUM U ITEPBbIM MEHTAJIbHBIM
IUJIaHAMU TIAHETHI.

Korna Bo3HUKAIOT yCJIOBUS IJIsI pa3BUTUSI OYEPEIHOTO TeJia CYIIIHOCTH,
MpeablIyIINe TeJia MPOJ0JIKAIOT CBOE pa3BUTUE JaJIbllie. DTO Pa3BUTUE MOXKET
ObITh KaK aKTUBHBLIM, TaK M Oo4eHb MeajieHHbIM. [loaTomMy Kaxkgoe U3 Tes
MOXET 3aHUMAaTh TOMUHUPYIOIIEE MOJOXEHUE B CTPYKTYPE CYLLIHOCTH.

JApyrumMu cjioBaMM, KaxJ10€ U3 T€JI MOXET ObITh HEMPONOPIHOHAIbHO
Pa3sBUTBIM CpeAU APYIUX TeJI CYLIHOCTU. DTO OIpeAesieHO YXe caMoi
MOCJIeI0BATEIbHOCTBIO PA3BUTUSI CYLLIHOCTHU Mocie poxaeHusi. Kpome Toro,
YyeJIOBEK MpPOJ0JDKAET pa3BUBAThCs B T€UEHUE BCei cBoell Xu3HU. Jpyroe
JIeJIO0, KaKUM SIBJISIETCSI 3HAK 3TOT0 Pa3BUTUSI — IIJIIOCOM WU MUHYCOM?..

[ToaTOMY, B OOJIBIIMHCTBE C/Iy4yaeB, IPOUCXOIUT IMTOCTOSTHHOE U3MEHEHNE
COOTHOIIIEHUSI YPOBHEMN pa3BUTHUS KaxKIO# CYIIHOCTH. Takue M3MEHEHUs
0€3yCJI0BHO JOJIKHBI MPOSIBIISITHCS U B CAaMOM 4YeJIOBEKE, B €ro MOBEACHNUM,
ricuxuke. [lcuxonorusi BeIACSIET YETIPE OCHOBHBIX TUIIA IICUXMKU YeJIOBEeKa:

1) caHrBUHUCTUYECKUIA TUTT (CAHIBUHHUK ),
2) piermaTuyeckuii Tun (¢hJierMaTuK),
3) MeJIaHXOJIUYECKUIA TUTT (METAHXOJIMK),
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4) X0JIEpUCTUYECKUIA TUIT (XO0JIEPUK).

B Takoii nociegoBaTeJIbHOCTH OHU PacIiojioXXeHbl HecmydyaiiHo. KakoBbl
>Ke TIPMYMHBI 3TOM 1nocaeaoBaTeibHoCcTH? JlaBaiiTe mornpooyeM pa3ooparhesl...

Kaxnoe teno ¢pyHIgaMeHTa CYLIHOCTU B MpPOLIECCE €€ Pa3BUTHUS MOXKET
3aHMMAaTbh JOMUHUMPYIOIEE MOJIOXEHNE B 3TOM (pyHaameHTe. Ho MeHTanbHOE
TeJIO, HallpuMep, HAUMHAET pa3BUBAThLCS MOCJIETHUM U3 TeJa (pyHIaMeHTa 1
MMOA3TOMY HAUYMHAET BJIMATHh Ha KAYECTBEHHYIO CTPYKTYPY CYLLIHOCTH 3HAYM-
TEJIbHO MO3Xe, 4YeM Apyrue Teja. K tomy xe, 00JbIIMHCTBO JIOAeH TaK U HE
YCIIEBAIOT Pa3BUTb CBOE MEHTAJIBHOE TEJIO A0 TOrO YPOBHS, KOIIa OHO MOXET
CTaTh JOMUHUPYIOLIUM B QYHIAMEHTE CYLLIHOCTH.

DdupHoe Tes10 KaXIoro 4yejaoBeKa 3aBepilaeT CBOE pa3BUTHE K 6-8 rogaM
ero >kus3Hu. [Ipu 5TOM OTKpHIBAETCSI KAUECTBEHHBIN Oapbep MexXIy (pu3nye-
CKMM U acTpajibHbIM IJIAHAMM, U HAUMHACTCS pa3BUTHUE aCTPAJILHOTO TeJia.
MoxeT BO3BHUKHYTb Bonpoc: «Ho, pedEHOK yxXe ¢ CaMOro CBOEro poxKaeHUs
MMeEET CBOI XapaKTep U TOT UJIM MHOW TUII TICUXUKU?» — U 3TO aOCOJIOTHO
BepHO. HuKakoro nmpoTuBopeYmsi B 3TOM HET.

B MoMeHT 3auaTusi IpUXOIUT CYIIHOCTb, KOTOpas yXXe€ MMEET CBOIO
KA4ECTBEHHYIO CTPYKTYpy (pyHmameHTa. M1 3TO mpogBisgeTcsd B MIOBEACHUM
peOEHKa C TIEPBBIX XKe JHEM ero Xku3Hu. KayectBeHHast CTpykTypa pyHIaMeH-
Ta BOLIEIIIEH CYIIHOCTU €CTh BCETO JIUIIb ONMPeNAeJEHHAS TOYKA €€ PA3BUTUS
B JaHHOM (PU3MYECKOM Tejie. [1oTomy, 4TO TOJILKO TTPY HATUYUU (PU3UUECKOTO
TeJIa CYIIIHOCTb B COCTOSIHUM aKTUBHO Pa3BUBATHCH.

AT CIICPb, PAaCCMOTPUM JBa TUIIA (1)YHI[aM€HTa CYILIHOCTH, Koraa:

a) TIOMUHUPYIOIIEe MOJOXKEeHNE B (PyHIAMEHTE CYIITHOCTH 3aHUMAaeT ¢up-
HOE TeJI0.

0) JOMUHUpYIOLIEe MOJOXEHUE B (DYHIAMEHTE CYLIHOCTH 3aHMMAaeT
acTpajbHoe Telo.

Bcnomuute , B YEM IIPpOABIIACTCA Y YEJIOBEKA Ka>XKI0€ N3 9TUX TCJI, HA YTO
OHMU BJIMAIOT.

DdupHoe TeJIo YesioBeKa MPOSIBISIETCS B ero GpU3N4YeCKO cujie U aKTHB-
HOCTHU, B TOM YHCJIE U ceKcyanbHOI. UMEHHO MO3TOMY MOJIOAEXKD B BO3pacTe
10 16-20 1eT UMeET NOBBIIEHHYIO CEKCYATbHYI0 AKTUBHOCTD, TAK HAa3bIBAEMYIO,
THIEePCeKCyaabHOCTh. B 3TOM Bo3pacTte K TomMy Xe, ell€ He 3aKOHYEHO (hOpMU -
pOBaHME acTPaJbHOIO Tejia U B OOJIbILIEH CTeNeHU pa3BuTa HUXKHeacTpaJibHast
CTPYKTYypa acTpaJIbHOI'O TeJIa, UTO MPOSIBJISIETCS B LIEJIOM KOMILJIEKCE OTpHULIa-
TeJIbHBIX SMOLIMI — arpecCUBHOCTH, XXECTOKOCTHU U T.1I.

AcTpanbHoe TeJIO ITPOSIBIISIETCS B SMOLIMOHAJILHOM COCTOSIHUM Y€JI0BEKa.
[Tpryém, ecau pa3BUTO aCTpaibHOE TeJIO U3 OAHOU (popmbl MaTepuun G (HU-
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JKHeacTpaJIbHOE TEJI0), TO 3TO BbIPaXKaeTCs B LICJIOM KOMILIEKCE HETaTUBHbBIX
MOOYKAEHUIA U CTPEMJICHUIA, KOTOPbIE JOMUHUPYIOT y TAKOTO YeJIOBEKa U Ya-
CTO SIBJISIIOTCSI HPUYMHOM ero 6e31yX0BHOCTU. Pa3dBUTOE MOJIHOE acTpaibHOE
TeJio U3 AByX (popm matepuu G u F mposBisieTcs B MOJ0KUTEIbHBIX CTPEMIIE-
HUSIX U TOOYKIAECHUSIX U SIBJIsIETCST (DYHAAMEHTOM ISl Pa3BUTUSI JYXOBHOCTHU
YyeJIoBeKa.

Takum o06pa3oM, eciu B (pyHIAMEHTE CYLIHOCTH JOMUHUPYET I(UPHOE
TeJI0 (ITPY NOJTHOLIEHHOM acTpajbHOM TeJie) Y YeJI0BeKa IMPOSIBIISIETCS] CAHTBH-
HUCTUYECKMIA TUII TeMIiepamMenTa [caHrBUHUK | (cM. Puc.110). Y Takoro yesoBe-
Ka BOJISA JOMUHUPYET HAJl SMOLUSIMHU TIPU TTO3UTUBHOCTU TTOCAeAHUX. Takoit
YeJI0BEK MOKET YNPaBJASATh CBOMMU SMOLIUSIMU.

Ecnu y yenoBeka, ripu JOMMHUPOBAHUU B yHAAMEHTe 3(PUPHOTO TeJa,
Pa3BUTO TOJbKO HUXKHEACTPAJILHOE TEJIO, TO Y HErO MPOSIBIIsIeTCS (pierMaTu-
yeckuid TN TemnepaMmeHnTa [diermatuk| (cM. Puc.111). daermatuk mmeer
JOCTAaTOYHO BOJIM M CUJIbI, YTOOBI BBITIOJHSATH AJUTEIBHOE BpeMsl Ty WU
MHYIO pabOTy, HO HE UMEET MOJOXKUTETbHbBIX SMOLIMOHAJILHBIX CTUMYJIOB 15
TOTO, YTOOBI OBITH CAMOMY F'€HepaTOPOM UJIEH.

Cpenu ¢JierMaTUKOB He MOXKeT ObITh JiuaepoB. OHU Bceraa roroBbl UATU
3a APpYTUMU, IPUYEM TIPOSIBJISIIOT ITPU TOM YIIOPCTBO U (paHATU3M B JOCTH-
>KEHUU IMOCTAaBJIEHHOM 11e/11, OYeHb PEIKO MEHSIOT CBOM YOEXKIEHUS ... KOH-
cepBaTUBHBI IPU OLIEHKE JIIOOBbIX HOBBIX U/I€H 1 HOBIIIECTB.

Korna B pyHmaMeHTe CYIIITHOCTU JOMUHUPYET aCTPaJAbHOE TeJIO U3 OIHOI
t¢opmbl MmaTepun G (HHZKHeacTpaJibHOE TeJio), (cM. Puc.112), y yesmoBeka nposi-
BJISIETCSI MEJIAHXOJIMYECKHIA THII TeMIIEPAMEHTAa [ MeTaHXoJIMK |. Takoii yesioBek
SMOLIMOHAJILHO HEYCTOMUYMB, MACCUBEH B JIeCcTBUSIX. [locTaTOUHO HE3HAYM -
TeJIbHBIX MMPOOJIEM IIJISI TOTO, YTOOBI OH MOTPY3WICS B IJIMTEIbHOE ACTIPEC-
CUBHOE COCTOSIHME, a CBSI3aHO 3TO C TEM, YTO IO CBOEM DHEPreTUYECKOM
CTPYKTYpE OTpHULIATEIbHbIE SMOLMU FapMOHUYHBI ¢ HUXXHEACTpaJlbHbIM
TeJIOM. DTO MPUBOIUT K aKTUBHOMY BKJIIOUEHMIO B OTpULIATEIbHbBIE TOTOKHU
SHEPrum, 4YeJ0BEK IIPU 3TOM J0JIr0€ BPEMSI HE MOXET «BBIKJTIOUUTBLCS» U3 3TO-
I'O COCTOSTHUSI U BEPHYThCSI K HOPMaJIbHOMY.

M, HakoHell, TPy JOMUHUPOBAHUU B (DYHAAMEHTE CYLIHOCTU MOJTHOrO
acTpaJibHOro TeJia u3 AByx (opm marepuii G u F (BepxneacTpajibHoe Tejo), y
yeJI0BeKa IPOSIBIISIETCS XO0JepuYeCKuid THUI TeMIepamMeHTa [xojepuk] (cM.
Puc.113). IIpu aTOM 4enoBeK CO30aET BOKPYT ce0sl MacCy MOJOXUTEIbHbBIX
SMOLIMA, JIETKO NEPEXOIUT OT OJHOI0 SMOLIMOHATBLHOIO COCTOSTHUSI K IPYTOMY.

CTpyKTypa ero acTpajbHOIO Te€jda HErapMOHMWYHA C OTPUILATEIbHBIMU
SMOLMSIMU, TIO3TOMY B OTPHULATEIbHOM SMOIMOHAJIBLHOM COCTOSIHUM XOJI€PUK
JIOJIT0 HAXOJUTHCS He MOXKET, OH OUYE€Hb OBbICTPO BO3BpAlIAETCS K IMOJIOXM-
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TeJIbHOMY SMOLIMOHAJIBHOMY COCTOSTHMIO. U e1I€: X0epuK ObICTPO 3aropaeTcs
KaKOW-HUOYAb Ueeil, HO y HETO He JOCTaTOYHO CUJIbI BOJIM M YIOPCTBA IS
peanu3alnuu 3TUX uaei. Eciam 1o, 4To OH aenaeT He MoaydaeTcs: ObICTPO, XO-
JIEPUK TYT K€ 3TO OpOCaeT U 3aropaeTcsl HOBOM UAEEHA...

J1J1s1 OOJIBIIIEN SICHOCTU TOHMMAHMS BCETO 3TOT0, HEOOXOAMMO OCMBICIIUTD
3aKOHOMEPHOCTH Pa3BUTHSA aCTPAJBHOrO TeJia yejoBeka. [locne 3aBepiieHus
pPa3BUTUS aCTPATBLHOTIO Tejla U3 ogHOM (popMbl MaTepuu G, CUe3aeT BHYTPEH-
HUI noadapbep acTPAJIbLHOIO IIaHA, U BOZHUKAIOT HEOOXOIMMBIE YCIIOBUS
JUTSL TAJTbHEUIIIETO Pa3BUTUS aCTPAJILHOIO TeJIa YeJioBeKa. [lanee, mpomosrka-
€TCS SBOJIIOLIMOHHAs HapabOTKa acTpajbHOTO Tejla U3 BTOpoii matepuu F u
MOCTENEHHOE (POPMUPOBAHME TTOJHOTO aCTPATBHOIO TeJIa (aCTPaJIbHOTO TEJa
13 ABYX (popM MaTepuii, CO CTPYKTYpOIi, TapMOHUYHOM C aCTpaJbHbIM I1j1a-
HOM).

[Tocne HapaGOTKM acTpajbHOrO Tejaa U3 ogHOU popmbl MaTepuu G U 10
3aBEPILIEHUS €0 3BOJIIOLIMU U3 BTOPOI (popmbl MaTepuu F, cyliecTByeT MHO-
2KeCTBO MPOMEKYTOYHbIX COCTOSIHMIA PA3BUTHS ACTPAJIBHOIO TeJa. [1pu aToMm,
€CJIM B aCTPAILHOM TeJie JOMUHUPYET oaHa ¢hopma MaTtepuu G, TOBOPUTCS O
HIUZKHEACTPAJbHOM TeJjie. A eciiM JOMUHUPYeT BTopass popma Matepuu F,
TOBOPUTCS O BEPXHEACTPAJIBLHOM TeJe. TakuM 00pa3oMm, KaueCTBEHHAs CTPY-
KTypa acTpajbHOTO TeJIa YEJIOBEKA OMPEAEIISIET MHOXKECTBO TPAHEN SMOLIMO-
HaJIbHOTO COCTOSTHMSI.

CrnenyeT OTMETUTD, UTO OYTHU HEBO3MOXKHO HAWTH Y JIIOAEH «9MCTBIH» THI
TeMnepaMenTa. B TeueHure Bceli CBOEH XKM3HU KaXKIbI YEJTOBEK MPOAOJIKACT
U3MEHAITCS, TIPA 3TOM U3MEHSAETCA Y KAUECTBEHHAs CTPYKTYpa €ro CyIIHOCTH.
Kpowme 3toro, kak puzndeckoe Tea0 NEpUOANIECKN HYXKIAETCS B OTIBIXE IS
BOCCTAHOBJIEHUSI aKTUBHOCTH, TaK M KaxXJ10€ U3 Tea (PyHIaMeHTa CyIIIHOCTU
TOXE MEPUOINYECKHU TOJIKHO OTABIXATD.

M ecnu monHbBINA HUKIT aKTUBHOCTU (PU3MYECKOTO Tejla YeJoBeKa B 00/1b-
IIMHCTBE CIy4aeB COCTABJISIET ABAALATD YeTbIPe 4aca B CYTKH (CYTOUYHBIA LIMKJT
CMEHBI aKTUBHOCTHU 1 OT/bIXa, BO BpEMS KOTOPOTO (PU3MYECKOE TEJIO BOCCTA-
HABJIMBAET CBOM MOTEHIIMAI), TO TAKXKE U KaXXI0€ 13 TeJ (pyHIaMEHTa CYIIIHO-
CTU MMEET CBOI LIMKJT aKTUBHOCTU, MPUYEM pa3HbI Y Kaxxaoro u3 Teia. Ceiuac
Mbl HOAOLLIN K MOHUMAHUIO IIPUPOAbI OMOPUTMOB Y€JI0BEKA.

[TomHBINI LIMKJT aKTUBHOCTU 3(UPHOr0 TeJjIa YyeIoBeKa UMeeT JJIUTEIbHOCTD
JIBAJIATb TPH IHSA, OH BJIMSIET HAa (DU3NUECKYIO aKTMBHOCTbD Y€JI0BEKA 1 IT03TO-
MY €ro Ha3bIBalOT — (pu3uYeCKuM 0noputT™Mom (cMm. Puc.114).

[ToaHbI UK aKTUBHOCTU aCTPAJIBHOIO TeJa YeJI0BeKa IPOIOJKUTEIb-
HOCTbIO B IBaJIIaTh BOCEMb JIHEH BJIMSIET Ha SMOLIMOHAIbHYIO0 aKTUBHOCTb U
IMO3TOMY HA3bIBAETCSI IMOIMOHAIBHBIM OMOPUTMOM (cM. Puc.115).
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M, HakoHell, TTOJIHBIA LMK aKTUBHOCTU MEHTAJbHOI0 Teja 4ejloBeKa
MMeeT NPOJOKUTEIbHOCTD B TPHANATD TPH AHA U BJIUSICT HA UHTEJUIEKTYallb-
HYI0 aKTUBHOCTb Y€JIOBEKA U MMOATOMY Ha3bIBAETCSl HHTEJLIEKTYaJIbHbIM OHO-
put™MoM (cMm. Puc.116).

MOXHO 3aMeTUTb, YTO TPOCIEKUBAECTCS B3aMMOCBSI3b MEXIY CJIOXKHO-
CTBIO OpraHM3alMy KaxJ10ro Tejaa (pyHIaMeHTa CYIIIHOCTU U ITPOJOIKUTEb-
HOCTBIO IMOJIHOTO IIMKJIa aKTUBHOCTH KaxKa0ro U3 Hux. Yem OoJiee ciaoxkHas
CTPYKTypa TeJia, TEM MPOAOKUTEIbHEE MOJHBIM LMK €r0 aKTUBHOCTH, YTO
1 NOHATHO. /lajee Kaxoe 13 OCTaJIbHbIX MEHTAJILHBIX TEJI, B CJIydae HaTu4us
X y 4eJIOBEKa, TAaKXKe MMEIOT CBOM IOJIHbIE IIMKJIbl aKTUBHOCTHU, CO BCE
OouibllIel U OO0JIbLIEN JIUTEIbHOCTBIO.

BTtopoe MeHTaIbHOE TEJI0 VIMEET LIMKJI AKTUBHOCTH ITPOAOJIKUTEIbHOCTBIO
B COPOK JI€BATH JHEH, TPEThe MEHTAJILHOE TEJI0 — CEMbECAT YeThIpe JHSA 1 Ye-
TBEPTOE — CTO JecATh AHei. TakuM o0pa3oM, OMOPUTMBI KaXKIOTO YeJI0BeKa
BJIMSIIOT M HA €T0 TUII TeMITIepaMeHTa. TakxKe Ha THTI TICMXMKY YyeIoBeKa OKa-
3BIBACT BJIMSTHUE W TIEPUOAMYHOCTh AKTUBHOCTH TEJI, COCTABJISIONINX (DYH-
JAMEHT CYIIHOCTH.

A Teriepb XOTeJIOCh ObI BEpHYTHCS K SIBJICHUSIM, [TPOUCXOISIIIIM BO BpEMSI
CHa yesioBeka. BcmoMHMM, 4TO BOKPYT (DM3MYECKOTO Tela YeJI0BeKa CO3AAETCS
3alIUTHOE TICU-T10J1€, 00eCITeYrBarollee MAaKCUMaIbHO 01arOnpUsTHBIC YCII0-
BUS JJIs1 pa3BUTUSI KaK OpraHu3Ma, Tak U CyLIHOCTU. 3alllUTHasI SHEePreTH-
yeckas 000Ji0YKa 3alMINAET HE TOJbKO OT BIAMUSHMS TICU-TIOJIEU APYTrUX
>KMBBIX OPTAHM3MOB, HO M OT BCEX OCTAJIbHbBIX I10JIEV BHEIITHEN CPEabI, B TOM
YUCJIe U OT BO3JIEHCTBUS C APYTUX IMJIAHOB IJIaHETHI.

Cua Bo3aeiCTBUS C IPYTUX IVIAHOB, B OOJbIIEH CTENEHU C S(PUPHOIO 1
HIDKHEACTPAJILHOTO, OTIPeNesIeTCs] TAKXKe U TOJIINHOM KayeCTBEHHOro 0a-
pbepa Mexny pu3ndeckuM 1 3(pUpHBIM TUIaHAMU TIaHETHI. ToIIIMHA 3TOro
Oapbepa MMEET CYTOUHBIN LIMKJI: MaKCUMajbHa B JHEBHOE BpeMsl CYTOK U
MUHMMAajJbHa B HOUHOE (cM. Puc.117).

DTO CBSI3aHO C T€M, UYTO B JHEBHOE BPEMSsI CYTOK ITOTOKM SHEPIUM, MaTe-
puii, uayiye ot CosHLIA, HACHIIIAIOT BCE YPOBHU 3€MJIM, a B HOYHOE BpPEMSI
9TU IJIAHBI TEPSIOT U30BLITOK (POPM MaTepuil MX 0O0pa3yoLIUX (BCIIOMHUTE
COOOIIAIOIIMECS COCYIBI), YTO, B CBOIO OUE€PENb, MIPUBOIUT K YMEHBIIIECHUIO
TOJIIMHBI KAa4E€CTBEHHBIX O0apbepOB MEXAY BCEMH IJIAaHAMMU IJIAHETHI.
ITosToMy, MMHMMAJIbHAS TOJIIMHA KAYECTBEHHOI0 Oapbepa MexK 1y (pusnue-
CKMM U 3(PUPHBIM IJIaHAMU HAOII0JaeTCS MEXIY ABEHAALAThIO YacaMy HOYU
1 YETBIPbMS YacaMu yTpa.

IT10 BpEMA MaKCHUMaJIbLHO 6HaFOHpI/IHTHO 11 NEUCTBUS ACTpaJIbHbIX
XKNBOTHBLIX. 1 He cnyqaﬁHo BO BCECX CKas3Kax, JIEreHaax, InpcaaHudax B 3TO
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BpeMsI ICICTBYET HEYUCTAS CHJIA B BUJIE YEpTEll, BAMIIMPOB, B€AbM, 00OPOTHEMN
U T.0. 1 .. Kak 661 He Ka3aJIoCh 3TO CTPAaHHBIM Ha NEPBbIi B3IJISI, HO B 3TUX
CTapbIX CKa3Kax ropasao 00JIbIIE MPaB/Ibl, YEM B HAIlIEl COBPEMEHHOI HayKe...
Kpome cyTOYHBIX KOJIEOAHUI MJIOTHOCTU KA4€CTBEHHOI'O Oapbepa MEXIY
(puznuyeckum u 3(PUPHBIM IJIAHAMHA, HA €TI0 TOJIIIUHY BAusdeT v JIyHa.

Co Bcex ypoBHEW Halllell TUIaHeThl X 00pa3yrolire (popMbl MaTEPUU Me-
perekaroT Ha JIyHy, Hachbllas e€ miaaHbl. Tak ke, Kak 1 COJIHIIE HACHIIIAET
ATUMM (popMaMU MaTEpPUU BCE YPOBHU 3eMIU. MaKCcUMaIbHO 3TO epeTeKa-
HHE MIPOMCXOAUT B THY NOJHOJIYHHIA, YTO IIPUBOAUT K YMEHBIIIEHUIO TOJIIIAHBI
KauyeCTBEHHOTO Oapbepa Mexay (U3NYeCKUM U 3(PUPHBIM mjaaHamu. [Ipu
STOM YCUJIMBAETCS OTPUILIATEIbHOE BJIMSIHME Ha 4eJoBeKa C 3(UPHOro u
HMKHEACTPAJIbHOIO IUJIAaHOB MiaHeThl. [1py HelTpanmM3aluum 3Toro oTpuia-
TEJIbHOTO BJIMSHUS, TOJIIIMHA 3a1IMTHOTO TICU-TIOJISI yMEHBIIIAETCSI U CTAaHO-
BUTCSI MUHMMAJILHOU B IHU noJjiHOJyHUl (cMm. Puc.118, Puc.119 u Puc.120).

DTO, ondTh Xe, OJaronpusiTHble YCJIOBUS AJS aKTUBHBIX JEUCTBUIA
acCTpaJIbHBIX XKMBOTHBIX, KOTOpbIE, Hali/isg caabble MecTa B 3alllUTe TeJa,
JIea10T €€ IMPOo0OoIi 1 Yepe3 ATOT IMMPOO00I OTKAYMBAIOT IMMOTEHLIMAJ TeJia — XU-
3HEHHYIO CUJTY YeJI0oBeKa.

BcriomHuM, usnyeckoe Teao, pacllerlisisl BellleCTBO, BHICBOOOXIAeT
(bopMbI MaTepum, 0Opa3yoOLINE 3TO BELIECTBO, ITEPETEKaHKUE KOTOPBIX MEXTY
YPOBHSIMU 00€CHEYNBAET BO3MOXHOCTD Pa3BUTHUS U LIEJIOCTHOCTD T CYIII-
HOCTHU 4ejaoBeKa. Yepes mpo0oii B 3a1IMTE MO KaHALY 3TU (pOpMbI MaTepUu
HA4YMHAIOT IIepeTeKaTh OT YeJIoOBeKa K aCTpaIbHBIM XXUBOTHBIM, UTO 1 TTI03BO-
JISIeT UM COXPaHUThCS, TIpeIoTBpaliast pacnaj Tea ux cyiHocreit. [1pu atom
B MecTe Ipo0osl HapyllaeTcsl CTPYKTypa KJIETOK (hU3UYECKOTo Tejla U Tel
CYLLIHOCTHU 4ejioBeKa-aoHopa. [l Toro 4to0bl MOJYYUTh BO3MOXHOCTh
OTKayaTh 4YaCTh MOTEHIKAJa TEHEPUPYEMOTO (PU3NUECKUM TEJIOM YEJIOBEKa,
acTpajbHbIC XXMBOTHBIE JOJIKHBI COIVIACOBAaThCS C €ro KauyeCTBEHHBIMU
CTPYKTypaMU. A TakK KakK, YPOBEHb 3BOJIIOLIMOHHOIO Pa3BUTUSI aCTPaJIbHBIX
>KMBOTHBIX 3HAUMTEIbHO HMXE YPOBHSI Pa3BUTUS 4YeiOBeKa, MPOUCXOIUT
MPOCTO TpaHCc(POpMaLIMsI CTPYKTYP YeJI0BEKa 10 YPOBHSI CTPYKTYP aCTpaabHbIX
>KMBOTHBIX (cM. Puc.121, Puc.122).

DTO 1 IPUBOJUT K pa3pylICHNIO KAUeCTBEHHBIX CTPYKTYP KJIETOK YeJIOBE-
Ka B IpeJesiax 3TUX 30H BHeAPeHU 10 3(pUpHOTro ypoBHs. Takue KjeTKu QyH-
KILIMOHAJIbHO BbINAJAIOT U3 AMHON CUCTEMbI PEryJIMPOBaHNSI 1 HAUMHAIOT pa-
3BMBATbhCsI HE IO MporpaMMe opraHu3Ma uyejgoBeka. Bo3HMKaOT pakoBbIe
KJIETKU, OypHOE pa3BUTHE KOTOPBIX IPUBOJUT K OYE€Hb OBICTPOMY pa3pylie-
HU10 Bcero opranusma (cm. Puc.123). He cayyaiiHo, pakoBble KJIETKH TOXK]I€e-
CTBEHHBI 3UTOTHBIM KJIETKAM.
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PakoBas omyxoJib, KJI€TKM KOTOPOM OECKOHTPOJBHO M OYE€Hb OBICTPO
JeJISITCs, 3a01past OOJIBIIYIO YACTh SHEPTUM OpraHu3Ma, MPUBOAUT K TOMY, YTO
BCE€ OpraHbl ¥ CUCTEMbI OpraHM3Ma YeJIOBeKa, He Moydyasl Hy>KHOTO KOJIMYe-
CTBa SHEPTUU, HEOOXOAUMOTO JIJISI HOPMaJIbHOM XKN3HEAESATEIbHOCTH, TIEpe-
IPY>KAI0TCS U OBICTPO pa3pyIIAIOTCH.

[TprunHa paka — pa3pyiieHre HOPMAJIbHbIX CTPYKTYP KJIE€TOK OPraHu3Ma Ha
ypoBHe cymHOCTH. [ToaTOMY, CKOJIBKO OBl HEe yaaisijlaCh pakoBasl OITyXOJlb,
MaKCHUMyM 4epe3 OsTh JeT (Korjaa MpOUCXOAUT PEryssipHasl 3aMeHa KJIETOK
Mopak€HHBIX OPTaHOB), 3Ta OITyXOJb BO30OOHOBJISIETCSI BHOBb...

Takue BHeApeHMsI Yallle BCero MpOMCXOAST C aCTPabHOTIO IiaHa, IO3TOMY
pa3pylLIaloTCs B 00JIbLIEH CTeNeHU KIETKI, UMEIOLLIME pa3HbIe YPOBHU pa3BU-
TUSI CBOUX aCTPaJbHbBIX TeJl. BOJBIIMHCTBO KJIETOK, UMEIOIIUX (PUPHYIO
CTPYKTYPY, OOHOBJISIIOTCSI KaKJbl€ MSATh JIET, YTO U OIPEALIsieT HMKINYHOCTD
nosiejieHus paka (cMm. Puc.124 u Puc.125). Toabko BOCCTAaHOBUB BCE YPOBHH
KJIETOK /10 HOPMAJIbHOM CTPYKTYPbI, XapaKTepHO JJIs1 JAaHHOT'O TUIIA KJIETOK,
MOXHO He JIONMYCTHTb HOBBIX PAKOBBIX ONYXOJI€iH y 4eI0BeKa.

OueHb MHTEPECHBIM IMTPUMEPOM, MOATBEPKAAIOLLIMM 3TO, MOXKET CIYXKUTh
TaKol 3KCIepUMEHT: bpaauch 1Ba repMeTUYECKU 3aKPhIThIX cocyaa. B oqHoM
13 HUX ObLIa TTOMEIIeHa KyJIbTypa paKoBOI, a B APYTOM — KYJIBTypa 300POBOI,
HOopMaibHOM TKaHu. Cocyabl CTAaBUJIMCH PSIIOM B TeMHOTE (0€3 COJIHEYHOTO
cBeTa ToJlIMHa Oapbepa MexXay (pu3ndeckum, 3(pUPHBIM, acTpaJibHbIM U
OCTaJIbHBIMU TJIaHAMM — MUHMMAaJIbHA) U Yepe3 HEKOTOPOE BpeMsl HOpMaJib-
Hasl TKaHb CTAHOBUJIACh PAKOBOJA.

JleJio B TOM, UTO KJIETKU ¢ TPUMUTUBHOM CTPYKTYPOI UMEIOT 3HAYMTEJIbHO
OOJBIIMI MOTEHLIMAT, YeM KJIETKM C 00Jiee CI0XHOIM CTPYKTYypoil. A OoJjiee
MMPUMUTHUBHbBIE KJIETKHM BCErIa 3aHUMAIOT JOMUHUpYIolee IogoxeHue. Kak
cJiefyeT 13 3TOro SKCIepUMEHTa, IIPYU OTCYTCTBMM B3aUMOAEHCTBHUS Ha Hu-
3MYECKOM YPOBHE, BCE paBHO NPOUCXOAUT TpaHChopMAalus 310POBbIX KJIETOK
B PAKOBBIE.

PaspyliieHue cTpyKTyp 300pOBBIX KJIETOK Ha acTPaJbHbIX, MEHTATbHBIX
TJIaHAX MOXET BOBHUKHYTb U IIPY CUJIbHBIX 9MOLIMOHAJIBHBIX CTpeccax, Jyallie
BCEro — OTpMLATEIbHbBIX, KOIJa 3alloJIHEHUE acTpaJbHOIO Tejla MOTOKaMU
SHEPTUHU MPEBHIIIACT JOITYCTUMbII KpPUTUUECKII YpOBEHb HArPy3KM acTpaib-
Horo Tejaa. CTpyKTyphl acTpajbHOTO TeJla HAUMHAIOT pa3pyllaThcs B IEPBYIO
oyepeab B HanboJiee CIabbIX MECTax, UYTO B KOHEYHOM MTOTE M TIPUBOAUT K
MOSIBJICHUIO PAKOBbBIX KJIETOK.

Jlanee, TOpMOHBI, KOTOPbIE CTUMYJIMPYIOT ITPOILECCHl paclleIUIeHUS
BelllecTB Ha (pOpMBI MaTepUil X 00pa3ylolre, TAK:Ke MOTYT OBITh PUIMHAMU
SHEPreTUYECKOro pa3pylIeHus CTPYKTYp KJIETOK opraHu3mMa. OcoOeHHO 4acTo
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3TO MPOUCXOIUT MPU PE3KUX Mepenagax KOHLIEHTpalu TOPMOHOB B OpraHax
YyeJIOBEKa, UTO IPUBOIUT K pa3pylIeHUIO HOPMAaJIbHbBIX KIETOUHBIX CTPYKTYP
STUX OPraHOB M Pa3BUTHUIO paKa...

Kpome pa3pylieHus 3a1IUThl U OTKAYKW SHEPTUU (SHEPreTUYECKUI BaM-
MUPU3M) BO3MOXHO HECKOJIBKO JIPYTMX TUIIOB ACUCTBUS HA GPU3NYECKOE TEIO
C 3(pMPHOTO M HUKHEACTPAJIBbHOTO IJIAHOB IUIAHETHI. B 4EM Xe 3TO MOXET
MpOSIBUThCS ?!.

Ecnu, no TeM WM MHBIM IIPUUYMHAM, YEJIOBEK UMEET OCIa0JIeHHOE 3aLLMT-
HOE MCHU-M0JI€, BOBHMKAET BO3BMOXKHOCTh HE TOJIBKO ITPO00sI €ro B KAKOM-JIM00
MECTE, HO Y MPOXOJI Yepe3 3allnTy, M 3aXBaT (PpU3NIECKOIO TeJia APYyTroi Cy-
IMHOCTBIO. [IpruéM, BOMTH MOXET KaK 4YeJIOBeYeCKasd CyLIIHOCTb, TaK U Cy-
IIIHOCTH JIFOOOT0 acTpaJibHOTO XMBOTHOTO. PaccMoTpum 3T0 O0Jiee Moapo-
OHO...

B noaHoJyHHe, Korga oTpulaTeIbHOE BIUSIHME MOTOKOB DHEPrUU C
acTpaJIbHOTO 1 3(UPHOIO IVIAHOB MAaKCUMAaJILHO, ITPOUCXOIUT eIl OoJIbliIee
yrHETeHUE 1 0e3 TOro yxXe ocCjJabJeHHOM MCU-3allUuThl. A B HEKOTOPBIX
CJIyJasix OHa MOXET MCUe3HYThb COBCeM... B husmueckoe Teyio 6e3 ncu-3alimuThbl
WIU C O4eHb cJ1abOoi IMCU-3aLIUTON MOXET BOUTU HE TOJbKO CYUIHOCTH
yeJIoBeKa, KOTOPOMY MPUHAIJIEXKUT 3TO TeJIO, HO U JIIo0as Apyras CyIlIHOCTb
¢ 3¢UpPHOTO WJIM HUXHEACTpaabHOro 1uiaHoB (cM. Puc.126, Puc.127,
Puc.128).

[Tpu 5TOM TaKasi CylIHOCTh MOXET 3aXBaTUTh 4y>k0e (PU3NYECKOE TEI0 KaK
BPEMEHHO, TaK 1 HaBceraa. B mociaeaHeM ciiydyae «poaHasi» CyIIHOCTb IOJTHO-
CThIO OJIOKMPYETCS 3aXBaTYNKOM UJIM OTKJII0YAETCS COBCEM, KaK IPU CMEPH.
Bo BpeMst HaxoxIeHUS B (PU3UUYECKOM TeJie «UyKOi» CYIIIHOCTU, OHO SIBJISI-
€TCSI CPEACTBOM, C TIOMOILBIO KOTOPOT'O CYIIIHOCTb-3aXBaTYMK peain3yeT CBOU
KeJlaHUS 1 ToTpeOHOoCcTU. DPU3NYecKoe TeJI0 MOXHO CPaBHUTh C OACKIOM,
KOTOpPYIO YeJIOBEK CHUMAET Mepej CHOM, a, MIPOCHYBIIUCH, OAEBAET BHOBb...

M ecim KTO-TO, MOKA BBI CIIUTE, O11e] Bality onexy, neaaj B HEM BCE, UTO
XOTeJI, a TI0CJIE BEPHYJ €€ BaM, TO Bbl, €CTECTBEHHO, HE OyleTe 3HaTh, YTO
JieJIaJl YEJIOBEK MOJIb30BABUIMICS BAllIE OAEXKI0M B TOT IIPOMEXYTOK BpeEMeE-
HU T10Ka Bbl cniayiv. M eciiu moToM, KTO-HUOYIb, YBUJIEB HA BAC 3TY XK€ OIEXKIY
CKaXET, YTO OH BUIEJ YEJIOBEKA B 3TOM OJIEKIE, NETAOIIET0 TO-TO U TO-TO, TO
JUUTSE BaC 3TO OyJIeT paBHOCUJIBHO B3PbIBY Pa30pBABIIEUCS PSIIOM OOMOBHI. ..

DTO I0BOJILHO CUJIBHO PacIPOCTPAHEHHOE SIBJIEHME CPEAU ICUXUUECKUX
3abosieBaHuil y moaeit. OuyeHb MHTEpEeCEeH OJUH ITpUMEp U3 SIBJIeHUI Mog00-
Horo poja... OgHa aeBylIKa Obljla O4e€Hb CTPOTMX HPABOB, Beja 0Jiaro-
00pa3HbIi 00pa3 XXM3HU U HE NOITyCKaia a0COIIOTHO HUKAKMX CEKCYaTbHbIX
KOHTAKTOB ¢ My>kuMHaMu. KaxXaplii Beuep oHa JIOXKMJIACh CIIOKOMHO CIIaTh U
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0e3MITeXHO Mpockinanachk yrpoM. Ho, Korma €€ cylHoOCTh BO BpeMsl CHa
MOKKAajIa TeJI0, B ITyCTOe (pU3NYECKOE TEJIO BXOAMUIA ApYyrasi XXeHCKasl CYIII-
HOCTb, HO YK€ C COBEPIIEHHO MPOTUBOIIOJI0XKHBIMU HPABAMMU. ..

«HaneBasi» cBOOOIHOE TeJIO, 3Ta CYLIIHOCTb BHIXOAMJIA Ha YJIMILY U TPOBO-
JInJ1a TaM OYpHYIO CEKCYalIbHYIO XKM3Hb. YTPOM, 10 BO3BpaIlleHUS CYIIIHOCTU-
XO3STHKM, TEJI0 BO3BpAIIAJIOCh HA MECTO M «pOJIHAST» CYITHOCTH aOCOIIOTHO
HUYEro He BeAaja O TIOXOXKIEHUSIX CBoero (pu3ndeckoro Tena. B oguH mpekpa-
CHBII JeHb, 3Ta AeBYIIIKa OOHApYK1JIa, YTO OHa 3abepeMeHesia. MoxeTe cebe
MPeICTaBUTh, YTO OHA IMPY 3TOM YyBcTBOBaj1a?! Kakoil «CBITOM» 1yX COTBOPUII
¢ Hell Takoe?!.

Terepb, HEMHOTO O JIyHATH3ME...

ABneHus1, TaK Ha3bIBA€MOI0, JYHATH3MA SIBJISIOTCS] MPUMEPOM HENOJIHOTO
3axBaTa (pu3M4eCKOro Teja 4Yy>Koi CyIHOCTbIO, KOI/1a CYIIIHOCTb-3aXBaTUMK He
MOKET IMOJTHOCTBIO BKJIFOUUTHCS B UY>KOI MO3T U YIIPABJISITh BCEMU (PYHKIIM -
sIMU MO3ra 1 (puzndeckoro Tejia. OHa BKII04aeTcsl TOJIbKO Ha YPOBHE MPUMMU -
TUBHBIX CTPYKTYP MO3Ta, YTO U TPOSIBIISICTCS B MEXaHNYECKMX (HEOCO3HAH-
HBIX) IBUKEHMSIX B COCTOSTHUU JIyHATU3Ma.

Ecnu ke, B He3amMIeHHOE (PU3NUYECKOE TEJIO BOMIET CYIITHOCTh aCTPaJIb-
HOT'0 XXMBOTHOT'O, TO 3aXBaY€HHOE TEJIO OYIET IeMICTBOBATh B COOTBETCTBUU C
00pa30M XH3HU 3TOr0 XXMBOTHOIrO-3axBaTtuyrka. M eciu gaHHOE XWBOTHOE,
IIPY CBOEW MPOILION XU3HHU, B CBOEM (PU3NUYECKOM TeJIe YOMBAJIO IPYTUX XK1~
BOTHBIX 1 MOEJAJIO UX TO, B3SIB «<HAIIpOKaT» TEJIO YeJIOBeKa, CYIHOCTh OyaeT
JIEHCTBOBATbh A0COIIOTHO TAKXKe, HACKOJIbKO IT03BOJISIT, KOHEYHO, BO3MOXKHO-
ctu yeaoBeuveckoro Tesa (cm. Puc.129, Puc.130 u Puc.131).

DTO 1 ecTh IpUYNHA MOSIBJICHUS JIoAeii-o0opoTHei. KoHeuHo ke, pusn-
yecKkoe TeJ0 4YeJ0oBeKa He MEHseTCsl Mo o0pa3y M Mogo0ui0 CyIIHOCTHU
aCTPaJIbHOTO XKMBOTHOTO, a TOJIBKO €ro AEMCTBUSI MOAUYUHSIIOTCSI TPEOOBAHUSIM
BTOM acTpaJibHOM CYLLIHOCTU. YBUAETh BOLICAIIYIO CYILIHOCTh MOTYT JIUIIb T
JIIOAW, MO3T KOTOPBIX MMEET KaUYeCTBEHHYIO CTPYKTYPY, MMO3BOJISIIOIIYIO T10-
JiyyaTtb nH@opMaluio (B TOM YMUCJIE, BUJIETh U CABIIIATE) C IPYTUX YPOBHEN
TJIAHETHI.

N emg... He ciyyaiiHO, B CKa3Kax M JIETeHJaX BCEX HapOIOB U BPEMEH,
KOTIJ1a YOMBAIOT 000POTHSI, €TI0 TEJIO IPUHUMAET B/ 4eJI0BEYECKOro Tea. Jleno
B TOM, UTO IIPU CMEPTH paspyluaeTcs: Gu3ndeckoe Tea0, U CYLIIHOCTb acTpaib-
HOTO >KMBOTHOTO HE MOXET MPOAO0JIKATh J0JIbIIe HAXOAUTHCS B HEM.

A ceityac Mbl C BAMU PaCCMOTPUM APYTA€ CUTyallMM, KOTOPbIE IPUBOISIT
K pa3pylLIEHUIO WX OCJIa0JEHUIO 3alMTHOTO NCU-M0Js YejaoBeka. OqHo U3
WHTEPECHEMILMX SBJICHUM MOJO0OHOI0 poAa — JEMCTBUE aJIKOTIOJIS Ha Opra-
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HM3M YeJIOBEKa U Ha €T0 3allIMTHOE TICH-110JIe. AJIKOTr0Jib, 8 TOUHEEe — 3TUJIO-
BbIIl CIIUPT, COAEPKAIIUICS B HEM, HMeeT MOIIHYIO OTPUIIATEIbHYI0 JHEPreTH -
Ky. D(durpHas CTpyKTypa 3TUJIOBOIO CIIMPTa OYEHb aKTUBHA U CUJIBHO BJIUSIET
Ha 3¢upHoe Teo YeaoBeKa. BoT oqHa 13 NpUUKMH, MOYeMY NbSIHBIM YeJI0BEK
CTaHOBUTCS 3HAYUTEIBHO cllabee TPE3BOTo YeI0BEKA.

AJIKOTOJIbHBIE HAIIMTKU UMEIOT OOHY OCOOEHHOCTb, KOTOpAas U SIBISIETCS
MIPUYMHON MCUXOJOTMYECKOM MPUTIATaTeIbHOCTU ajKoroJisi. B Hux coaep-
KaTcs el U MpocTeiillire caxapa — III0Ko3a U (pyKTo3a, KOTOpble OYEHb
OBICTPO BCAChIBAIOTCSI B KPOBb M JAIOT BCILJIECK MOJOXUTEIbHON dHEPIUM.
DTUJIOBBIN CIIUPT MO CBOEMY BIIMSIHMIO HAa OpraHu3M, MHepuuoHeH. Ero
OoTpMLIaTe/JIbHAs CTPYKTypa HAaUMHAET JIeCTBOBATh Yepe3 HECKOJbKO YaCOB,
KOIJIa OpTaHU3M, €ro IeYEHb YK€ HEe B COCTOSIHUM HEUTPATM30BaTh STUIOBBINA
CIHUPT.

IleyeHs BbIpabaThiBaeT (PEPMEHT, PACILCIUISIIOIINIA STUJIOBBIA CIUPT U
MMeET HEKOTOPBIi ero 3amac. JleJio B ToOM, 4TO 3TUJIOBBII CIIUPT SIBISIETCS
MPOAYKTOM pacraja CJIO0XHbBIX caxapoB, IO3TOMY MeYeHb U BbIpabaTbIBaeT
3TOT (pepMeHT. Ho, KOHEYHO He AJIs1 TOro, YTOObI paCIIEIISTh BBIITUTHIA
YeJIOBEKOM 3TUJIOBBIN CITUPT.

TaxuM 00pa3oM, 4yepe3 HECKOJIbKO YaCOB MHTEHCUBHOM pabOThI, EYEHb
YeJIOBEKA pACXOMYET BCE CBOM 3aIlachl M peCypChl O BBIPAOOTKE 3TOTO hep-
MeHTa. OCTaTOK MEXIY TeM KOJMYECTBOM 3TUJIOBOTO CIIMPTA, KOTOPOE 4Ye-
JIOBEK BBIITWJI X TEM, YTO OPraHU3M MOXKET paCIIECNTh, HAYNHAET OTPUIIATEIb-
HO BJIMATH HA 3()MPHOE TeJIO YeI0BeKa.

[Tpu aTOM 3pUpHOE TEJIO YeTOBEKA HACHIIIAETCS OTPUIATE/IbHOI 1151 HEro
3HepPrueii, 4YTo MPUBOAUT K HApYyLIeHUI0 0aanca yHaamenTa cymuoctu. M, kak
CJIeICTBUE, PE3KO YMEHbIIAETCA IVIOTHOCTh 3AIIUTHOIO MCH-MOJA YeJIOBeKa.
O4yeHb 4acTO YTPOM MOCJIE MPHUEMa AJIKOTOJISI YE€JIOBEK UYBCTBYET CeOs
pa30oUTBHIM, CUJIBHO YCTABIIKUM, Y HETO KPYXKUTCS T0JIOBA, MyJaeT TOILIHOTA,
BO3HUMKAIOT PBOTHbIE MO3bIBHI.

PBota, kcTaTu, eiie ogHa 3alyMTHas peakliys OpraHu3Ma; Korjaa rne4yeHb
HE B COCTOSIHMM OOJIbIlIE MPOJ0/IKATh PACIICIUISATh STUIOBbIA CIIUPT, MO3T
CTUMYJIUPYET CIIa3Mbl KEIyIKa U KAIIEYHUKA, C LEJIbI0O BBIOPOCUTD U3 CEO0sI
TO, UTO B HEM ellIE OCTaloCh (Oarogapsi TOMY, 4acTh aJIKOTr0Jisl BbIOpachI-
BaeTCs U3 OpraHu3ma).

[Icuxoyornuyecku, UMEIOLNIM YTPOM TaKOE€ COCTOSTHME YE€I0BEK BCIIOMM -
HAET, YTO I10CJIE TOTO, KAaK OH BBIIMWJ aJIKOTOJIb, OH YyBCTBOBAJI C€0sI OUYEHbB
xopowo. M ecTecTBEHHOW peaKLMEN SBISETCS TO, YTO OH NMPUHUMAECT
OYepeaHYIO 103y CIUPTHOTO... Bc€ moBTOpsieTCss BHOBBL. U eciy 3TO mpoaoJi-
>KAETCSl aKTUBHO U JJIUTEIbHOE BpeMs (1151 pa3HbIX JIIOAE — pa3HbIe IEPUO-
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bl BpeMG:HI/I), TO Y€JIOBEK JOBOAUT CeOs1 10 OCTpPOIO aJKOroJbHOroO OrnbsaHCHUA.

I1pu sTOM 3amuTHas1 000J104Ka YeJI0BeKa CTAHOBUTCS BCE caabee U clia-
Oee, BOKPYT HEro coouparoTcs acTpajbHble BAMITMPHI, IPeaBKYIlasl BEJIMKO-
JIETTHOE MUPLIECTBO... OpraHu3M aJIKorojarka HaurHaeT ObICTPO pa3pylaThCs
n ctapeTb. M xorma B pe3yabraTe JJIMTEIbHOIO IMOTPEOJIeHUST aaKOTO0JIs
YeJI0BEYECKUI OpraHnu3M yxKe COBCEM HE B COCTOSIHUM PaCIICIUISITh STUJIOBBIN
CIIUPT, €ro KOHLEHTpalMsl B HelipoHax MO3ra HaYMHaeT pacTU U JOCTUTaeT
KPUTHUUYECKOU, TPpU KOTOPOI HeHipOHBI HAYMHAIOT TUOHYTh.

B takoit cuTyauuu CynIrHOCTb 4YeJI0OBEKa MIAET HA KpalHIOK Mepy —
OTKPBIBAET CTPYKTYpbl HEMPOHOB (PU3NYECKOr0 MO3Ta, IPU 3TOM MOTOKU
MaTepUM C BBICIIMX MEHTAJbHbBIX MIJIAHOB HAYMHAIOT IIPOHMU3bIBATh BCE TEja
YyeJI0BeKa U paclleIUISIIOT ATUIOBBIN crmupT. Ho, Tak Kak HEMPOHBI JAHHOTO
MO3ra 3BOJIIOLIMOHHO K 3TOMY HE TOTOBBI, TO HAUMHAETCS 1 pa3pylIeHUE yXe
MMEIOLNXCS Y HUX CTPYKTYpP — 3a4aTKOB MEHTAJIbHBIX 1 aCTPAJIbHBIX TE.

DTO — KpaltHU# METO/, OT MOCJIEICTBUSI KOTOPOI'O OPTaHU3M U CYIIIHOCTD
€ll€ B COCTOSIHUM OMPaBUTHCS, HO 3TO BO3MOXHO pa3, MaKCMMYyM JBa pasa,
He Oosice. Ecim ke mogoOHoe OyaeT MpOoMCXOAUTh Yallle, HAYHETCSI OUYEeHb
ObICTpOE pa3pyllieHrMe OCHOB MEHTAJIBLHOIO, a TIOCJIE U TOJHOE pa3pyllicHe
acTpaJIbHOTrO Tejda CyIIHOCTU. MMEHHO MO3TOMY, MO3T aJKOroJHMKa mocje
CMEPTH BBILJISIMT, KAK Y HOBOPOXKIEHHOI0, a2 HHOTAA 1aXe, KAK y 3apoblma —
MPAKTHYECKH MOJHOCTBIO IIaJIKUM, BCE M3BIUJINHBI «PA3LIAKUBAIOTCS» ... TAKOM
MO3r POX0auT (ha3y 00paTHOI IBOJIIOLHUH.

MHTEepecHO TO, YTO B MOMEHT TaKOT'O «PACKPBITHSI» MO3T YeJIOBeKa MOXKET
NpUHUMAaTh MH(POPMALIMIO C APYTIMX IJIAHOB ILJIAHETHI: YEJIOBEK HAaYMHAET
BUJETb «4EPTUKOB» (€11€ TOBOPST — JOMUICS JO YEPTUKOB) U Pa3HBIX IPYIHX,
MaJio IMPUSATHBIX CYIIECTB. IIpoCTO B TAKOM COCTOSTHMM MO3T YEJTOBEKA BUIUT
ACTPAIbHbBIX XKMUBOTHBIX, KOTOPBIE IEMCTBUTEIBHO 10 BHELIIHEMY OOJIMKY HE
MPUSITHEE, a YaCTO e1E OMEpP3UTEIbHEE, YeM CaAMU YEPTH...

KcraTtu, o «4eptsix»... B aroxy 1MHO03aBpOB ObLT OAWH UX BU (TaKKe YKe
BbIMEPILNIT) — OPSIMOXOASIINIA, C pa3BUTHIMU HEPEIHUMMU TPEXITATBIMU KO-
HEYHOCTSIMM, OYEHb MOXOXXUMU Ha PYKU, TAKUMHU XKe TPEXITaTbIMU HOTaMU,
C XBOCTOM, ¢ (pOpMOIi uepera, IOoX0XKel Ha YeJIOBEYECKYIO, C OTPOMHBIMU TIJ1a-
3aMU 1 KJIIOBOBUIHBIM PTOM, a Y HEKOTOPBIX pa3HOBUIHOCTEM AaXe ObLIN PO-
rOBbIE HAPOCTHI — pora... Yem He mojIHasi KapTUHKA YepTeid, KOTOPhIE B aay
Ha CKOBOPOJAKaxX I'pelTHUKOB Xkapsat?!.. He mpasna 1u, 3a6aBHO?

DTOMY BbIMEPIIEMY BUAY IMHO3aBPOB NAJCOHTOJOTU Al UMS AU3aHO-
nuTeK. Tak BOT, B COCTOSTHMM OCTPOTO aJIKOTOJIbHOTO OMbSIHEHMS YEJTOBEK B -
JIUT 3TUX acTpaJIbHBIX XKMBOTHBIX, KOTOPbIE, K TOMY K€, MPeANPpUHUMAIOT
MONBITKU OKOHYATEJIbHO Pa3pyllIUTh OCTATKUA €ro 3alllUTHOrO IICU-IOJS U
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IUIOTHO «MM0o0enaTh» ero sHeprueit... Korma 4yeiaoBeK BCE 3TO BUIUT, OH
€CTECTBEHHO ITbITAETCS KyIa-TO CIIPSATAThCS WJIM OTOUTHCS OT ATUX Harajaa-
IOIIMX «XUIMHUKOB». M eciiu Te, KTO He HaXOAUTCS B TAKOM Xe COCTOSIHUU
HaOJII0JAI0T 3a MIPOUCXOASIIMM, TO IJISI STUX JIIOAEH BCE 3TU JeHCTBUS, MSITKO
TOBOPSI, BBITJISIAAT O0Jiee YeM CTpaHHBIMU... OCOOEHHO, KOraa UM HAYMHAIOT
MMOKAa3bIBaTh, U3 KAKOTO yIJIa HOSBJSICTCS TO UM MHOE YyIOBUIIIE. ..

Bpauu Ha3bIBaIOT 3TO COCTOSIHUE «O€JI0M TOPSIYKOM» U CYUTAIOT BCE OTU
BUJcHM raJmonunanueid. Ho Bce 3TH «rajmonuHalum» MMEIOT TII04eMY-TO
OYEHb MHTEPECHYID OCOOCHHOCTD: BCE JIIOAM, HAXOISIIMECS B COCTOSHUU
«0eo¥ ropgukn» (a 3TO ThICIYM, MUJUIMOHBI JIOAEI, €CJIM TOBOPUThH 00
HMCTOPUU YEJIOBEUYECTBA), BHE 3aBUCUMOCTHU OT 3MOXU, PAChl, KYJBTYpPhI, BEPO-
BaHWUIi, 00pa30BaHHOCTH BUJIEJIM U BUAAT NMPAKTUIECKHU OJHO U TO Xke... OYeHb
YK YCTOMYMBBIMU TIOIYYAIOTCS 3T «TAJUTIOLMHALIMW» , HE TIpaBaa Jin?..

M eciau MOXHO NpeaCcTaBUTh, YTO JIOASM MPOIIIbIX BEKOB, MOC/E YCIIbI-
IIAHHBIX B IETCTBE CKA30K M IPOMNOBeeH CBIIIEHHUKOB 00 Azie, nx 00JibHas
(paHTa3Ms poxaaga UM STHUX CYLLIECTB, TO B YEM K€ ITpMUUMHA TOrO, YTO JIIOIU
HallMX JHEW, KOTOpbIe HE BEPSIT B «CTpalllHbIE CKa3KW» (2 HEKOTOPhIE MX
JlaxKe W He CJIbILIANIN), B COCTOSIHUM «O€I0M TOPSTYKI» BUISIT TEX K€ «4epTeit»,
KOTOPBIX BUJEIU UX JeAbl U paaeabi?!.

KoHeuyHo Xe, 3ToO — He raJulfollMHaluu... YeJloBeK, B COCTOSTHUM «OeJIon
TrOpsIYKW», BUIUT peajibHbIe CyllecTBa 3(pUPHOI0 U HMXKHEACTPaAJTbHOIO YPO-
BHell 3emiin. ToJabKO HUKTO K COXaJeHMUIO HE NAa€T 3TOMY IPaBUIbLHOIO
0OBbSICHEHUS.

A Tenepb O HApKOTHKAX...

Bo3zpeiicTBue HapKOTMKOB HAa OpraHU3M YejioBeKa elle 0oJjiee pa3pyliaio-
1Iee. DTo CBSI3aHO ¢ HEKOTOPBIMU OCOOEHHOCTSIMUA CaMUX HAPKOTUKOB.

HapkoTukum — opraHnyeckyre BelleCTBa, MUMEIOIIME MOIIHbIE 3(UPHbBIC
CTPYKTYpbl U OTpHULIaTe/IbHYIO 3Hepruto. Ilociae nmorpedseHUss HAPKOTUKU
OBICTPO Yepe3 KPOBb MOMagarT B MO3LL M Korga KOHUEHTpaLUsl 3TUX S110B
JOCTUTAET KPUTUYECKOM MU CTAHOBUTCS CBEPXKPUTUUECKOM, MPOUCXOIUT
cJieayrollee: YToObl pacIeUTh 3TU SIAbI CYIIIHOCTh Pa3BOpavYMBacT HEUPOHBI
MO3Ta Ha BBICIIMX MEHTAJIbHbBIX YPOBHSIX.

[Tpu 3TOM CTPYKTYpBI HEMPOHOB, HE UMEIOILIME 3TUX YPOBHEH, IIPpU IPO-
TeKaHUM 4epe3 HUX MOTOKOB DHEPrUid 3TUX YPOBHEN, HAUMHAIOT ObICTPO
pa3pywiarbes. B To Xe BpeMsi, TpOUCXOAUT pacllereHe HapKOTUYECKUX Be-
IIECTB ITOTOKAMM SHEPIUil MEHTAJbHBIX YPOBHEM.

B TeyeHue Bcero aToro BpeMeH! 4eJI0BeK B COCTOSTHUU BUJETh U CJIbIIIATH
JIpyrue ypoBHHU, YyBCTBOBATh ce0s1 TaK, KaK HE YyBCTBOBaJI HUKOTIA B CBOEH
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KU3HU... VI yesoBeKa yxke HeylIep>KMMO HaUMHAET TSIHYTh BHOBb U BHOBb K
TOMY COCTOSIHUIO OJIaXK€HCTBaA, KOTOPOE OH OAHAXKAbI UCIIBITAJL... A IJIsI TOTO,
YTOOBI MO3T MOT PaCKpPhIThCSI CHOBA, TPEOYIOTCS BCE OOJIbLIIME U OOIBIINE J10-
3bl HAPKOTHUKOB.

Mo3r BHOBb PaCKpbIBAE€TCS, 1 €IIE CUJIBHEN Pa3pyIIalOTCs €r0 CTPYKTYPHI.
M HyxHa ew1€ 6oJiblas 103a, YTOObI IIPOU3O0IILIO CICAYIONIEee pacKphITHE... B
pe3yabTaTe 3TUX NOMNBITOK OPTraHU3M U CTPYKTYPhI CYIITHOCTU OYE€Hb OBICTPO
1 0€3BO3BPATHO pa3pyllarOTCs.

JIro6as monbITKa YyeJIoBeKa 3aCTaBUTh PACKPBITHCS MO3T, KOT/Ia OH 3BOJIIO-
LIMOHHO HE TOTOB K 3TOMY, PABHOCHUJIbHA TTOTIBITKE CUJION PACKPBITh HE3PEIbIiA
OyToH 1BeTKa. Korga aTo MporucXoauT, LIBETOK BIHET M TMOHET Y HUKOTLIA YKE
HEJIb3$1 OyIET YBUIETh €r0 ICTUHHOM KPaCOTHL...

ToabKO MPY rApMOHMYHOM PA3BUTHH M SBOTIOLUHI, KOI/IA MO3I HapadaTbiBaeT
CTPYKTYPbI BLICHIMX MEHTAJIbHBIX IJIAHOB U pa3sopauuBaerca « IOTOC»; yepe3
(usugeckoe Te10, yepe3s Tejia CymHOCTH HAYMHAIOT MPOTEKATb SHEPIMH BbICIIMX
MEHTAJIbHBIX cep, JA0LIMX YeJI0BEKY ropa3io 00Jiblile, KaK B OILYHIEHHSIX, TAK
U B BOBMOXKHOCTSIX.

ITpn TakoM pa3BUTUU MO3ra U CYIIIHOCTHU YEJIOBEK B COCTOSTHUM TOJBKO
BO3JICMICTBUEM CBOEI MBICJIM, TICU-TIONSIMU BJIMSITH HA MHOTHUE TIPOLIECCHI,
MPOUCXOIsIIINe B 001IecTBe U npupoje. CBOOOJHO nepeMeliaTbesl B MPo-
CTpaHCTBE U BpeMEHU, BUICTh IIPOIILIOE, HACTOsIlIee, Oyaylliee 1 BIUITh Ha
Hero. 1 MHOroe, MHOTOE ApYyroe...

DTO0 He TMIoTe3a, He NpeanojioxeHue. MHe yaajoch HATU cnoco0 rap-
MOHMWYHOTO BBIBOAA CYLIIHOCTH Y€JI0BEKA, CTPYKTYpP €ro MO3ra Ha 3BOJIIOLIM -
OHHBI YPOBEHb, KOIJa 3TO CTAHOBUTCS BO3MOXKHBIM. fl HAy4ymMJICs 3TO 1eaTh,
3aTpayMBasi CBOIO YHEPIUI0, CBOM nmoreHuuran. M nmopsiaka naTucoT 4ejJIoBeK
MOMX YYEHMKOB, KOTOPBIE MPOILLIA MOK IIKOJY, NOJYYMIN WM BCE, WU
JacTb 3TUX BO3MOXHOCTEU. [Ipruem, mocie 3aBeplIeHrs IKOJIbI, IIPOLECC
BBOJIIOLIMOHHOTO Pa3BUTHUS Y HUX ITpoaorKajicsa. KTo nMen MeHbIe — moJy-
yaJj1 00JIbllIee, KTO MMEJI Y>K€ MHOTO€ — IMPUOOPETaJI TO, O YEM OH JaxKe HE MOT
MO103PEBATh.

4 munry 3To He IJIST TOro, YTOOBI II0KA3aTh, YTO MOM METOJ CAaMbIM JIy4-
miA. MoXeT ObITh €CTh IPyTMe CIOCOOBI JOCTUYb 3TOTO PU CAMOCTOSITEIb-
HOM Pa3BUTUM WIN KaK-TO MHA4e... ETMHCTBEHHO moyemy 51 00 3TOM MUY,
BTO YTOOBI OCTAHOBUTh T€X, KTO TSIHETCS K HAPKOTHKAM, YTOObI «BUIETb,
CJIBILLIATh, YYBCTBOBAThH OOJIBIIIE> ...

MOXXHO U BUIETh, 1 C/bIILIATh, U YYBCTBOBATb BCE 3TO, HE pa3pylliasi, He
YHUYTOKAsI CBOM MO3T, CBOIO CYIIIHOCTh, a8 HA000pOT — co3aaBas ceds. 1 sto
— peanbHO. Hy>XHO TOJIBKO XOTeTh M 3HATh, KAK 3TO CJeJaTh. A 11 3TOTO
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HY>KHbI 3HAHUSI, 3HAHUS U €1LIE pa3 3HAHUSI... ICTUHHBIC 3HAHUSI 3aKOHOB MPHU-
pOIbI, IIPOLIECCOB, IMIPOMUCXOISIINX B HAC CaMUX M BOKPYT Hac. M1 MHoroe He-
BO3MOXKHO€ CTaHET JJ1s1 Bac BO3MOXKHBIM. ..

A Ternepb, BEpHEMCS BHOBb K MO3TY Y€JI0BEeKa U BO3MOXKHOCTHU €ro pac-
KPBITUS HA IPYTUX YPOBHAX. YacTo NMpOMCXOAUT pacKphITUE MO3ra IIPU OYEHb
MOIIHBIX SMOLIMOHAIBHBIX MOTPSICEHUSIX, CTpeccax. DMOLMU KaK Obl B3pbI-
BalOT MO3T YeJI0BeKa U3HYTPU C aCTPAJIbHOTO IJIaHA, 1 BHOBb HETTOATOTOBJICH -
HBbIA BOJIIOLIMOHHO MO3T PACKPbBIBAETCs, U Uepe3 HEro HAYMHAIOT UATH TTI0TO-
KU HEepIruid, nHGopMauur. Mo3r Hu CTPYKTYPHO, HY 3BOJTIOLIMOHHO K 3TOMY
He roToB. OH HAUMHAET NOrpyXaThCs B MacCy MHPOPMaLi1, KOTOPOI OH He
B COCTOSTHUM «II€PEBAPUTH».

Takas nmeperpy3ka HapylaeT (yHKIMKA HEMPOHOB MO3ra, 1 MO3T Y€JI0BEKa
MEPECTAET aIEKBATHO BOCOPUHUMATh MH(MOPMALIMIO, TIOCTYHAIOIIYIO B HETO.
Mo3r npocTo He B COCTOSSHUM CO31aTh U3 3TOi MH(OPMALMH NOJIHYIO, IIEJIbHYIO,
CTPOIiHYI0 MO3aUKy NOHMMaHusA. B HEM BoliapsieTcs Xaoc... U 3TO IMIPOUCXOIUT
OPUTOM, YTO KAXKIbIMA 3JIEMEHT 3TOM MO3auKM COOTBETCTBYET UCTUHE.

B pesynbrate Takoro packphiTUsI MO3ra, YeJIOBEK MPUOOPETaeT JIUIIIb...
130G peHnIo pa3Hoii creneHu TskecT. Kpome aToro, Takast mneperpyska Mo-
3ra MPUBOJUT K pa3pylLISHUIO 3alIUTHOIO TICU-TIOJISI OpraHu3Ma, U MOsIBJISI-
€TCsI BO3MOXKHOCTb IIPOrpecCUpoOBaHMs 3a00JIeBaHMS, KaK Ha YpPOBHE (pU3H-
YeCKOro TeJia, TaK U Ha YPOBHSIX CYILIITHOCTH.

M em€ 06 o1HOM OYeHb MHTEPECHOM BJIMSHUM CYLIIHOCTU Ha OPraHu3M
yeJIOBeKa, €ro MCUXUKY...

CylIHOCTb NPUXOAUT B MOMEHT 3a4aTHUS B OIJIOJOTBOPEHHYIO SIMIIEKIIET-
Ky... Korma B GmomMaccy ¢ My>KCKOI TeHETUKOM BXOAUT MYXKCKasl CYLIIHOCTb, a
B OMOMAacCy C XK€HCKOI T€HETHMKON — XKEHCKasl CYIIIHOCTb, HE BO3HUKAET
HUKakux npoosem. CyliHOCTh HapabaThIBaeT cebe HOBOoe (PU3MUECKOE TEI0
1 Pa3BUBACTCS B HEM.

Ho Bxo cyliHOCTH O 3HEPreTMYeCKOMy KaHaly, BOBHUKIIIEMY B MOMEHT
3ayaTusl, CBSI3aH C rapMOHMEN KaueCTBEHHOM CTPYKTYPbl SHEPIrUU STOTO
BCILIECKA W YPOBHSI, HA KOTOPOM HaXOIMUTCS CyIIHOCTb. M 0ueHb 4acTo BO-
3HMKAET CUTYyallisl, KOTJa B OMOMACCY € MY>KCKO#i FeHeTHKOI BXOIHUT KeHCKast
cymHocTb (cMm. Puc.132). Yro xe npoucxoaut Toraa?!

B Hauase, cylIHOCTb HAUMHAET pa3BMUBAThCS, KaK U B JTIOOOM JIPYTOM CJTy-
yae. TolbKO pa3BUTHE U TIPOSIBJICHUE 3TOr0 Pa3BUTUS OYAET YK€ HECKOIbKO
apyrumu. Ilocae poxaeHus1 Gpu3ndeckoe TeJo YyeJloBeKa UMEeT OTPOMHBIN
MOTEHIIMAJT, B TO BPEMSI KaK CYyIITHOCTh HA00OPOT MOTepsijia YaCTh CBOETO MO-
TeHLMaJla Ha co3aaHue pusnyeckoro Tejaa (cM. Puc.65). IToatomy, B mepuon
BOCCTaHOBJICHUSI ITOTEeHLIMAaJIa 3(UPHOTO TeJla (PU3NIYECKOe TEIO JOMUHUPYET
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Haj cymHocThio (cMm. Puc.132). IloBeaeHue CyIIHOCTH COOTBETCTBYET
MOBEJAEHUIO, XapaKTePHOMY JJI MY>KCKOI reHeTUKHU. ToJIbKO TaKOi MaJIbuuK
MOXeT OBbITh 00Jie€ MSTKMM, BIEYaTJUTEIbHBIM, SMOLMOHAAbHBIM, €CIIU
OylIeM TOBOPUTH O MYKCKOM THUIIe moBeaeHUsd. OH pacTET TaKXKe MEHEe
cubHBIM pusndecku. [1oce 3aBepiieHnss BOCCTAaHOBICHUS 3(PUPHOTO TeJIa,
HauMHAaeT BOCCTAaHABJIMBATHCS aCTpaJbHOE TEJIO CYLIHOCTU, HOpMAaJIbHOE
pa3BUTHE KOTOPOIO 3aBeplIaeTcs B Bo3pacte 14-18 j1eT oT poXaeHUs.

[1o Mepe pa3BUTHUSA aCTpaabHOTO TeJIa MOTEHIIMAN CYIIIHOCTH BO3PAaCTAET,
a moTeHUuaJ (pusnmdeckoro tejaa yMeHbinaercs (cm. Puc.133). U eciu
MOTeHIMAT (PU3UIECKOTrOo TeJia, MO TEM WIM UHBIM IIPUYMHAM, CPABHSJICS C
MOTEHLIMAJIOM CYLIIHOCTHY (0COOEHHO B MEPU O pa3BOpauYMBaHMS ACTPAIbLHOTO
TeJa CyLIHOCTU B Bo3pacTe 14-18 jeT), TO nmpu HAJIMYMHA SMOLIMUOHAIbHBIX
CTPECCOB CYIIHOCTb MOXKET B3ATb BepX Hal (u3M4ecKoil 000J0YKOM, 3aHSTh
JTOMMHUPYIOIIEE MOJOXEHNE U HaBSA3aTh TEJy MOBEACHUE U MOTPEOHOCTU
JKEHCKOM CYIIIHOCTH...

[Tpu 3TOM y TaKMX MY>KUMH JaKe MEHSIETCSI TUTI TOPMOHAJIbHOM CUCTEMBI,
runo¢u3 CTaHOBUTCS 0OJIbIIETO pa3Mepa, eCId FOBOPUThL O HOPMaJIbHOM
Pa3sBUTHUM MYXCKOTO opraHusma. Ecim «1mepeBopoT» He MONMYYWICS B 3TO
BpeMsl, TO TeJIO MPOJOJIKAET 3aHMMAaTh JOMUHUPYIOLLEE MOJOKEeHUEe Hal CY-
IIHOCTBIO.

BTopbIM onmacHbIM MEPHOIOM SBJISIETCS MEPHOJ PA3BOPAYMBAHUS MEHTAIb-
HBIX CTPYKTYpP CYIIHOCTH, B Bo3pacte 33-36 jaetr (cMm. Puc.134). Ecau B 310
OITACHOE BpeMsI CYLIIHOCTh HE 3aiiMET JOMMHUPYIOLLIETO MOJ0XEHUSI, TOraa
MoBeeHue Pr3UUecKoro Tejiaa OyAeT 1 Jajiee COOTBETCTBOBATh MY>KCKOMY TH-
Iy C HEKOTOPBIMU OCOOEHHOCTSIMU.

[TocnenHee Bpems, Korma AETU POXIAIOTCS ¢ OCIA0JeHHO MMMYHHOM
CUCTEMOI, TTOHMKEHHBIM M3HAYaJIbHBIM MOTEHLUMATIOM (PU3UYECKOI0 Tea,
BEPOSITHOCTh TaKMX «IE€pPEeBOPOTOB» 3HAYUTEJIbHO BO3pOCia... DTUM U
OOBSICHSIETCSI TAKOM B3pbIB TOMOCEKCYAJILHOCTHU B mocyaeaHee Bpems. [Ipuuem,
CTaTUCTUYECKUE JNaHHbIE TOBOPST O TOM, YTO OOJBIIMHCTBO CTAHOBSTCS
rOMOCEKCyalcTaMHU B Tiepuoabl Mexay 14-18 1 33-36 romamu cBoeit XKM3HM. ..

A Tenepb, pacCCMOTPUM IIPOTHUBOMNOJIOXHbBIN BAPUAHT... €CJIM B OMOMACCY C
2KE€HCKOJl reHeTMKOM BXOJIUT MYKCKas CymHoOCThb (cM. Puc.135).

Bcé pa3zBuBaercd 1o Toi ke cxemMe, TOJIbKO CO CBOMMU OCOOEHHOCTSIMMU.
Takasg neBouyka OydeT ropa3no aKTMBHEE CBOMX ITOAPYIL, MOXKET ObITh 0oJiee
rpy0oii, OyIeT NpeanoYuTaTh UrpaThcs ¢ MaTbuuKkaMu. E€ pusnyeckoe Teao
MOXET Pa3BUTHCS HECKOJBbKO MYXKETOJ00HbIM. OnacHbIe TTEPUOAbI MPOSI-
BJISTIOTCSI, COOTBETCTBEHHO, B Bo3pacTte 16-20 yieT, mpu pa3BopauymMBaHUU
acTpaJibHOI'O Tejla MyxXcKoi cymHoctu (cM. Puc.136) u B Bo3pacte 30-33

278



Ihaea 9. Bausnue CYULHOCMU HA OP2AHU3M U NCUXUKY UeN06eKa

279



Hukoanait Jlesawos. [locaednee obpawenue k Yenoseuecmay

280



Ihaea 9. Bausnue CYULHOCMU HA OP2AHU3M U NCUXUKY UeN06eKa

Puc. 135

281



Hukoanait Jlesawos. [locaednee obpawenue k Yenoseuecmay

282



Thasa 9. Bausnue CYWHOCMU HA OP2AHU3M U NCUXUKY Uen06€eKa

JIET, TIpY pa3BopauMBaHUU MEHTAJIbHOIO Teja cylHocTy (cM. Puc.137). I[1pu
3TOM CYLIHOCTb MOXET B3SITh JOMMHUPYIOIIEE MTOJOKEHUE, M XXEHIIMHA OyIeT
YyBCTBOBATh C€0s, KaK My>kKUMHa (JIe30MSIHCTBO).

Bo3MoxkeH Takke €11e 1 BXOM B OIUIOJOTBOPEHHYIO SIALIEKIIETKY JABYX CY-
IIHOCTEH oaHOBpeMeHHO. OOBIYHO BXOAST CYLIIHOCTU Pa3HbIX YPOBHEN, HU3-
KOro u BbicOKoro. M ecin B My>KCKy10 FeHETUKY BOLLLJIM JBE CYIIITHOCTH, MYXK-
cKasl M XKEHCKasl, M XXeHCKasl 3aHMMaeT JOMUHUPYIOLLEe TTOJ0XEHUE, TO TaK-
ke, B nepuoabl 14-20 et u 30-33 et cyliecTByeT BO3MOXHOCTD JIJIST «IIepe-
BOpayuBaHUSI» — JOMUHUPOBAHUS KEHCKOM cymHocTu (cMm. Puc.138,
Puc.139 u Puc.140).

M, coOTBETCTBEHHO, ITPU BXOJI€ B 01MOMAaCCy C XX€HCKOM re HETUKOU MyX-
CKOM M XEHCKOM CYILITHOCTEM OMHOBPEMEHHO, TP JOMUHUPOBAHUU MYXKCKOM
CYLIHOCTH, CYLIECTBYIOT OITacHbIe Iepruoabl B Bo3pacte 16-20 net u 30-33 ner
(cMm. Puc.141, Puc.142 u Puc.143). Ecau xe goMuHUpYIollee MOJIOXEHUE
3aHUMAET CYLIIHOCTb, TOXIECTBEHHAsI TeHETUKE OMOMACChI, TO BEPOSITHOCTD
roMoceKcyaan3Ma WK Je30UIHCTBA MPaKTUIYECKM paBHA HYJIIO.

Bo3MoxxHa TakKe ell€ 3aMeHa CYIIHOCTH OTHOTO M0J1a HA CYIIHOCTD IPYTOro
noja B nepuoabl mexnay 14-20 u 30-36 rogamu, Koraga NpouCXOAUT pa3Bo-
pauyMBaHue acTpPaJibHbIX U MEHTAJIbHBIX TEJ CYLIHOCTU. A TakxKe, ObIBAIOT
cJIydar HaXOXIEHMSI B OJHOM TeJle HECKOJIbKUX CYIIIHOCTEN OJJHOBPEMEHHO,
MpY MEPpUOAUIYECKOM JOMUHUPOBAHMM ONHOM 13 HUX. Ho 3T0 BCTpeuaeTcs
penKo...

MozxHO 66110 ObI MPOAOJIKATH U MTPOJ0JIKATh paCCMaTpUBaTh MHOTOTpaH-
HOCTb NPOSIBJICHUI XXMBOW HPUPOJILI... HO 3TOT OpUJIMAHT 3aCBEPKAET MOJI-
HOCTBIO TOJIBKO TOTIA, KOIa Ha HETO HAJIOXKATCS TPaHU IIPOMCXOISIIIETO B HE-
XKUBOM IIPUPOLIE...
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I'taBa 10. EZMHCTBO 3AKOHOB MUKPOKOCMOCA
U MAKPOKOCMOCa BcesreHHOM

ConHeuHas cuctema odpa3oBajlach, KaK CICACTBUE UCKPUBJICHUS IIPO-
CTpaHCTBa, BO3HUKILIETO ITPU poxXIeHUM Hallel 3Be31bl — ComnHua. [Tpu po-
>KIEHUU 3Be3/bI Ae(OPMUPYETCS MEPHOCTh OKPY>KAIOIIIETO €€ MPOCTPAHCTBA,
YTO B CBOIO OUepe/ib CO3AaET HEOOXOAMMBIE YCIOBUSI JISI CUHTE3a BEIeCTBA
B 30HAX UCKPUBJIEHUS. YIJIOTHEHME 3TOr0 BellleCTBa IPUBOIUT K 00pa3oBa-
HUIO IJIaHeT B 30HaX UBMEHEHHOUN MEPHOCTHU.

Hama nnanera 3em1s BO3HUKJIA B pe3yJabTaTe MoC/J1e10BaTeIbHOr0 CHHTE3a
cemu popm marepmii (cM. [1aBy 1). [Ipu a3TOM cuHTE3e 00pa30BaIOCh MECTh
MaTepuaJibHbIX c(hep, KAUECTBEHHO B3aMMOCBSI3aHHbBIX MEXIY COOO, C 00JIb-
IIMM WJIM MEHBIIUM KOJIMYECTBOM O01IMX 31eMeHTOB (cMm. Puc.11, Puc.12 u
Puc.12a).

du3uyecku naoTHas chepa, noJ KOTOpOoit JII0JAU MOHUMAaIOT COOCTBEHHO
IUIaHeTy 3eMJisd, 00pa30BaHa M3 BELIECTBA, MIPOSBIISIOLIETO CE0SI B YETBIPEX
arperaTHbIX COCTOSIHUSIX: TBEPAOM, JKHMIKOM, ra3000pa3HOM U IJIa3MEHHOM.
[Ipuuém, azma IBasIeTCsS KpUTUIECKUM, YCTOMYMBBIM BO BPEMEHU, COCTO-
stHAEeM (PM3MYECKU TUIOTHOTO BEIeCTBA. JlaabHenIIee pa3pylieHUE IeJIacT €ro
HeCTaOMJIbHBIM, Siipa MOHOB IIa3Mbl HAUMHAIOT pacnanaTbcsl Ha (POPMbI
MaTepuii uX 00pa3ylolIne.

[Tpu pa3pyireHnn aTOMOB, BBI3BAHHOM TEMU WJIM MHBIMUA NPUYMHAMU,
IIPOUCXOIUT IMOTEPSI JIIEKTPOHOB, KOTOpast IPUBOAUT K U3MEHEHUIO MEPHO-
CTU MUKpPOKOcMoca aToMoB. Korna 3To naMmeHeHne CTaHOBUTCS paBHBIM AL’y
(AM'1=0,020203236...), sapo TepsieT YCTOMYMBOCTL M pacrnagaercs. Ho
MIpeXIe, 4YeM ITOrpyKaTbcsl B MUKPO- U1 MaKpOKOCMOC, JaBaiite ¢ Bamu pa-
30epeM, UTO IpeACTaBIsIeT COO00 aTOM, KaK BJIMSIIOT pa3Hble aTOMbI Ha CBOM
MUKPOKOCMOC...

CaMBbIM TIPOCTHIM, TTO0 CBOEI CTPYKTYpe, SIBJISIETCSI aTOM BOAOpOAa, U OH
MWHMMAaJbHO BJIMSIET Ha CBOI MUKpoKocMoc (cMm. Puc.13). MakcumaiabHoe
BJIMSIHHE HA MEPHOCTh MMKPOKOCMOCA OKAa3bIBAIOT TPAHCYPAHOBBIE 3JI€MEHTHI.
[Tpnyém, u3aMeHeHue MEPHOCTU MUKPOKOCMOCA, BbI3bIBAEMOE SIApaMu 3THUX
aTOMOB, CTAHOBUTCS cou3sMepuMbIM ¢ AL'1= -0,020203236... 11 toctaTouHO
HE3HAYMUTEeJIbHbIX U3BMEHEHUIA BO BHEIIIHEH cpejie, YTOObI 3T aTOMbI HayaIu
pacnagaThCs U 00pa30BBLIBaTh 00Jiee MPOCThbIE, YCTOMUYMBEIEC 3JIEMEHTHI. B
Y€M XKe pa3andure BIUSTHUS Ha MEPHOCTh MUKPOKOCMOCA aTOMaMM BOJOpoaa
1 aTOMaMU TpaHCYpPaHOBBIX 3JIeMEeHTOB?.. S1po aToma BogOpoJa BECOM B
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OJHY aTOMHYIO €IMHUILY BbI3bIBAET MUHUMAIbHOE NCKPUBJICHNE MEPHOCTHU
MHMKPOKOCMOCA, TIPOU3BOJISI BTOPMYHOE BHIPOKICHNE MEPHOCTA Ha HUYTOX-
HYyI0 Be1nunHy ALy = -0,00008597... (cm. Puc.144).

}Iz[pa TPaHCYPAHOBBIX 3JICMCHTOB ITPOU3BOIAT BTOPUYHOC BBLIPOXKIACHUC
MEPHOCTU MUKPOKOCMOCA:

AN rpanc.ypan. = -0,020203236...

M yXe 10cTaTOuHO He3HAYUTEILHOIO BO3ACICTBUSI U3BHE, YTOOBI IIPOU30-
IIJIO pacKPBITHE KauyeCTBEHHOro 0apbepa Mexay (PU3n4ecKUM U 3(QUPHBIM
TJIaHaAMM TJIaHEThI, IPY KOTOPOM HauMHAETCsI pacriaj aTOMOB 1 ITPOUCXOIUT
repeTeKaHue MaTepuil nx odpas3yrolunx Ha 3pupHbIi naH (cMm. Puc.145).

| AN wpanc.ypan.t AE| > AL =0,020203236...

Takum 00pa3oM, KaxKIblii aTOM, B 3aBUCMMOCTH OT €r0 aTOMHOIO Beca, B
0oJiblleii MM MeHbIIIeil CTeneH! BJIMSAET HA MEPHOCTbh CBOEr0 MHKPOKOCMOCA,
BBI3bIBAS1 BTOPUYHOE BBIPOXKIEHHE MEPHOCTH.

Jledopmaliys IpocTpaHCTBa IMTPOUCXOIUT HE TOJIBKO B 30HE CaMOTro sapa
atoMma. O6pasoBaBiieecsd Sapo AehOpMUPYET ITPOCTPAHCTBO BOKPYT ceds. Ho
9TOr0 M3MEHEHMSI CTPYKTYPHI MMPOCTPAHCTBA HEJOCTATOYHO IJISI CMHTE3a
BeIleCTBa U3 ceMU (pOpM MaTepHii.

BosHukaeT uckpuBieHE NPOCTPAHCTBA, TAE B COCTOSIHUM CIUTHCS BOESIM -
HO mecTh (opM MaTepmii, HO JJISI CAUSHUS ceMU (DOPM MaTepuil He XBaTaeT
HE3HAYUTEJILHOTO UCKPUBJIEHUS MUKPOKOCMOCA. MepHOCTh 3THUX 30H KOJIe-
OeTcs B mpeaesax

2,9800 <A <3,00017

[Tpnyém, mist Toro, yToOBLI OOPA30BAJICS JNEKTPOH, HEOOXOAMMA BeJIMUYMHA
MEPHOCTMU:

3,0001 < 25, < 3,00017

ITpu 3TOM, CeabMasi MaTepust HQUMHAET CJIMBACTCS C IIECThIO OCTaJIbHbI-
MU, HO 3TO COeAUHEHNE OYeHb HeycTounBO. He3HauuTeIbHbIE U3MEHEHUS
OKpYKaIolllei cpelabl MPUBOAIT K pacrnaay 3TOTO COSAMHEHUSI MaTepUId.
MMeHHO 1T03TOMY 2JIEKTPOH TPOSIBIISIET ce0s1 M KaK BEIeCTBO, M KaK BOJIHA
(myanu3M CBOICTB).

JpyrumMu cioBamMu, MPOUCXOJUT IMMOCTOSTHHBIN CUHTE3 U pacIiajl BeIIeCTBa,
oOpa3syroliero aeKTpoH. IIpu aToM 06paszyeTcs 21eKTpOHHOE 00J1aK0, KOTO-
poe MOXeT IpruodpeTaTh HECKOIBKO (popM: S-obnako, P-obiako, D-obnako,
F-o0nako. OTU 3JIeKTpOHHBIE O0JIaKa OTJIMYAIOTCS APYr OT Jpyra CBOMMM
MPOCTPAHCTBEHHBIMU (POpMaMM, YTO B CBOIO OUYepedb, BIAUSIET HA CBOMCTBA
BJIEKTPOHOB M, B pe3yJibTaTe OHU CO3Jal0T pa3Hble MPOCTPAHCTBEHHbLIE
COEIMHEHUS MEXIY COOOM.
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ITpu coeaHEeHUM aTOMOB B MOJIEKYJIbl MJIM IIPU CO3JaHUM U3 aTOMOB
KPUCTAUINYECKOM PEeIIETKHU, 3JI€KTPOHHBIE 00J1aKa pa3HbIX aTOMOB CO3al0T
001IME CUCTEMBI, KOTOpPbIE 00j1e€ YCTONUMBLI. [1pn 3TOM crcTeMy 00pa3yroT
JIBa 3JIEKTPOHA, UMEIOIIMEe TaK Ha3bIBa€MbI€, pa3HbI€ CIIMHBI. DTO CBSI3aHO C
pa3HbIM TUIIOM MCKPUBJIEHUSI MEPHOCTU MMKPOKOCMOCA, YTO IMPUBOAUT K
MMpOruody MPOCTPAHCTBA KaK B OAHY, TaK 1 B IPYTyI0 CTOPOHY OTHOCUTEILHO
HyJIeBOro (0aJlaHCHOTO) YPOBHSI.

DNEKTPOHHBIE CTPYKTYPhI COCETHUX aTOMOB CJIMBAIOTCS B €IUHYIO 3aM-
KHYTYI0 cucteMy. Hapy>KHbIe 2JIEKTPOHHBIE 000JI0YKHA OTIEIbHBIX AaTOMOB HE
3aloJIHEHbI 10 OanaHca. Eciim aToM MMeeT HEYETHOE YMCIO «HapPY>XKHBIX»
BJIEKTPOHOB, TO aTOM — HEyCTOMUYMB. Korma aToMbl COEAUHSIIOTCS B € AUHYIO
CUCTEMY, KaXIble ABa aTOMa OTHAIOT MO OJHOMY «CBOOOTHOMY» 3JIE€KTPOHY
JIJIs1 0Opa30BaHMs OO1IE YCTOMYMBOM CUCTEMBI. YCIOBHO 2JIEKTPOH, IBUXKY-
LU CY TI0 YaCOBOM CTPEJIKE BOKPYT SApa, ONPEACIISICTCS, KAK UMEIOIIHM 11010~
JKUTEJIbHBIN CIIUH, A ABVIKYIIUIICS IIPOTUB YaCOBOM CTPEJIKU — OTPUIIATEIbHBI
cnuH (cM. Puc.146, Puc.146a, Puc.147).

CoennHssCh B MOJIEKYJIBI, CO3/1aBasi KpUCTAUIMYECKME PEIIETKM, aTOMBI
TIepeXoIsT B 0oJiee ycToiumBoe cocTostHre. OcCOOEHHO MHTEPECHBI CO3/1aBa-
eMbIe aTOMaMM KpUCTaJUIMYECKE PeIIETKN. Pa3HbIe TUITBI KPUCTAIITNYECKIX
PEILIETOK, MMEIOIIME OCOOEHHOCTH JIEKTPOHHBIX CUCTEM, 00pa3yloT cO00ii
TPU TPYIITLI: IPOBOIHNKH, MOJYNPOBOAHUKH 1 M30J1ATOPbI. Pazmmune cBoiicTB
CBSI3aHO CO CTEIIEHbIO YCTOMUYMBOCTH JIEKTPOHHBIX CTPYKTYP.

Y npoBogHMKOB 00IIE 3JEKTPOHHbIE CHCTEMbI HECTAOWIbHDBI, MIOCTOSTHHO
o0Opa3yiorcsa U pacnaaaTcsa. Bes Takas cucremMa MOCTOSIHHO HAaXOOUTCS B
JIBVDKEHUU, TTpaBAa 3TO ABUKEHME Xa0TH4HO. Eciiu TeM i MHBIM CIIocoOO0OM
CO3[aTh HaMpaBJIEHHOE BO3/1€ICTBUE HA TPOBOAHUKY (ITPUJIOKUTH HATIPSIXKE -
HHE), BOBHUKACT JIEKTPHIECKHIi TOK.

Ho, yto camoe MHTEpecHOe, 3J1eKTPOHBI HE JIBUTAIOTCS B IIPOBOJIHUKE.
BHenrHee Bo3neiicTBrE (I10JI€) YBEIMYMBAET CTENEHb HEYCTOMYMBOCTH JI€-
KTPOHOB, OHM PaclajgaloTcs U MaTepuu, UX oOpasyrollue, MepeTeKaT Ha
3(UPHBIN YPOBEHb, T1€ MPOAOIXKAIOT MOABEPraThCsl BO3AECUCTBUIO BHEILTHETO
roJis. BHelrHee nmosie BBIHYKIA€eT MepeTekaTb 3T MaTEPUM B OTIPEIEIEHHOM
HaIlpaBJICHUM (BHEIIIHEE BO3ACUCTBHUE [10I€| BAMUSET HA MEPHOCTh MUKPOKO-
CMOCa aTOMOB, YTO U IPUBOAUT K MEPETCKAHUIO MaTepUii Ha 3(PUPHBIN TJIaH).

[Tpn TakoM BBIHYXJIEHHOM MEpEeTEKAaHWW A3TU MATEPUM TEPSIOT YaCTh
CBOEI SHEPIUHU, YTO MPUBOAUT K HOBOMY CIMSTHUIO MAaTEPUM B OYEPETHOM 30-
HE UCKPUBJICHUS MUKPOKOCMOCA aTOMOB. DJIEKTPOH BHOBb CUHTE3UPYETCH.
TakuM 00pa3oM, ABMKEHHE 3JIEKTPOHOB BI0JIb MPOBOIHUKA €CTh EPUOMIECKOe
nepeTeKaHue MaTepuii, X 00pa3yonmx, ¢ (Gu3n4ecKoro ypoBHs Ha 3(PMPHbIA U
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o0paTHO. IMEHHO 1T03TOMY MPU COETMHEHUH B €IMHOE 11€J10€ KpUCTALINYEC-
KMX PELIETOK pa3HbIX TUIIOB, (KaK B CJIyyae MOJyIIPOBOAHMUKOB) U IPU CO31a-
HUM HEOOXOAMMBIX BHELITHUX YCIOBU, TIPOSIBIISIETCS, TAK HA3bIBAEMBIIA, TYH-
HeabHbll 3 dekT. Korna paccrossHue MeXay TOUYKOM pacrnana U TOUYKOM
CUHTE3a BJIEKTPOHOB COCTABJISIET OT J0JIM MUIUMETPA 10 HECKOJIBKUX MUJI-
JUMETPOB. I1pn 5TOM B 3TOM IIPOMEXYTKE — 30HA «3aTUILbSI» — HE IIPOUC-
XOOUT NepeTeKaHne MaTepuil ¢ PMU3NIECKOT0 YPOBHS Ha 3(UPHLIIA U 0OpaTHO.
DTO SIBJIECHUME BO3HUKAET IMPU PE3KOM OTJIMUYUU IJIEKTPOHHBIX CTPYKTYP
KPUCTAUINYECKUX PELIETOK, 00pa3yoIIMX NOJyIIPOBOIHUK (cM. Puc.148).

O4eHb MHTEPECHBIE IBJIEHUSI MOXHO Ha0I101aTh ITPpU 00pa30BaHUM pa3-
HBIMU aTOMaMU MOJIEKYJI... [Ipr oOpa3zoBaHNM MOJIEKYJT HAOIIOAAI0TCS ABA TH-
T1a MPOLIECCOB — 3K30TEPMUUYECKIE U SHAOTEPMUUECKIE PEAKIIMU, CYyTh KOTO-
PBbIX 3aKJII0YAETCS B TOM, UTO aTOMBI C Pa3HBIMU 3JI€KTPOHHBIMU CTPYKTYypa-
MU, TIpYU 00pa30BaHUM MOJIEKYJ, B OJHOM CJiyyae MOTJOLIAIOT TEIIOBYIO
SHEPTUIO U3 OKPYXKAIOIIETO IMPOCTPAHCTBA, a B APYTOM CIydae — U3JIydaroT 3Ty
SHEPTUI0. DTO CBSA3AHO C T€M, YTO I 0Opa3oBaHUS OOIIEH CUCTEMBI U3
HECKOJIbKMX aTOMOB 3JIEKTPOHBI BHEIIHUX 000JI0OUEK BCEX 3TUX aTOMOB
JOJKHBI MMETb OAMHAKOBBIM BSHEpPreTUYECKUIl ypoBeHb. be3 3Toro
HEBO3MOXKHO CO3JaHME OOIIMX 3JIEKTPOHHBIX Map U COOTBETCTBEHHO —
Mouiekya (cMm. Puc.149, Puc.150).

[TornolieHne TEIUIOBOM SHEPTUM MPUBOAUT K IMOBBILICHUIO HEYCTONY M-
BOCTHU 3JIEKTPOHOB, 0€3 KOTOPOii B LIEJIOM PSIIE CJTydyaeB HEBO3MOXKHO Pa3HbIM
aToMaM OO0bEeIMHUTHCS B MOJIEKYJTY, B ONHY cuctemy. [1py CUIbHOM TEeTJI0BOM
pa3orpeBe aTOMbl HAUMHAIOT TEPSITh CBOU BJIEKTPOHBI, KOTOPbIe HAUMHAIOT
aKTUBHO pacnaaaThesi U 00pa3ytoT MoHbl. [1pu 3HaUUTENbHOM MOTEpe aToMa-
MM BJIEKTPOHOB, UX SiApa IMPU TAKOM HarpeBe CTAHOBSITCSI HEYCTOMUYMBBIMU A1
BO3MOXEH MX pacriaj.

Takum 00pa3oM, CoeIMHEHHE AaTOMOB B MOJIEKYJIbl, KPUCTA/LINYECKHE PEIET-
KM BO3HMKAET, KaK CJIeJICTBHE H3MEHEHHsS] MEPHOCTH MUKPOKOCMOCA 3THX aTOMOB
TeMH WA HHbIMU BHEITHUMH Bo3aeicTBUAMH. ClMsiHHE CTAHOBUTCSI BO3MOKHbBIM
NP4 OJAMHAKOBO# KPMBH3HE MEPHOCTH MUKPOKOCMOCA ATOMOB M HAJIMYMHU BHEII -
HHUX 3JIEKTPOHOB C MPOTHUBONO,I0KHbBIMI CIIMHAMH.

3,0001 < A <3,00017.
3,00017 < A% < 3,00024.

CTaHOBUTCS OY€BUIHBIM U3MEHEHE MEPHOCTU MUKPOKOCMOCA, BbI3bIBa-
eMoe, KaK siipaMM aTOMOB, TaK U COeIMHEHUSIMU aToMOB. Ho 3To nipoucxoaur
Ha yPOBHE MUKPOKOCMOCA. A, UTO XK€ TOrIa IPOUCXOAUT B MAKPOKOCMOce?!.

Kak gacTto YCJIIOBCK, IJIA04 B HOYHOC HebO , BUIUT 3aragjO4yHoOC MEPLAaHUC
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MWUIAAPIOB 3BE30 U 3aAyMbIBA€TCS O OPEHHOCTU M BEYHOCTHU, 00 Y30CTU
CUIOMUHYTHBIX MHTEPECOB U OECKOHEYHOCTH, O TOM, KaK ycTpoeHa BcesieH-
Hasl, U Ha KaKMX «KUTaxX» AEP>KUTCS Halla IaHeTa... Kak BO3HUKIIU 3BE3/bI,
KakK IpoTeKaeT ux >Ku3Hb?.. KakoBa npupoga 3tux 3B€34? M, KoHeuHoO, y
MHOTMX BO3HUKAJIO XXeJIaHUuE JOCTUYb UX XOTS Obl MBICJIEHHO...

BosHukanu teopun BeeneHHOM, KOTOPBIE HE BBIACPXKUBAJIN UCIIBITAHUS
BPEMEHEM U 3aMEHSJIMCh ApyruMHu... Ho 1axe caMble COBpEMEHHbIE TEOPUU
HE MOTYT JaTh OObSICHEHUS psdy sgBJIEeHUN npupoabl BecenenHoi. 1 ocHo-
BHBIM «KaMHEM IIPETKHOBEHUSI» BCEX TEOPUI O BCEIEHHOM SIBJISIETCS BOIIPOC
0 «4YEpHBIX AbIpax». «YE€pHasg npipa» — 00JacTh NPOCTPAHCTBA, JOBOJbBHO
MOCTOSTHHAS, KOTOPAsI TTOTJIOIIAET BCIO MAaTEPUIO, TTOMAIAOIIYIO B IIPEIEIIbI €€
«BJlageHUl»... MaTepus NOrJI0IAETCI «9EPHBIMU AbIpaMW», HO HUYETO UMM
He usitydyaetcs. HapyiaeTcss OCHOBHOM 3aKOH (DU3MKY — 3aKOH COXPAHEHHS
BelecTBa, MaTepun... CKopee Ha000POT — 3TU SIBJIEHUS TOJbKO MOATBEPXKIa-
IOT YHUBEPCAJIbHBIM 3aKOH COXpPAaHEHUS MaTepUM, KOTOPBIN AEVICTBUTEIBHO
CYLLECTBYET B IIPUPOJIE, A HE TOJIBKO B IIPEACTABICHUIX JTIOACHU. A KaXyLIECs
MIPOTUBOPEUMS BO3HUKAIOT TOJBKO B PE3YyJIbTATE TOTO, YTO CO31aBAEMbIE
Mozaeau BcereHHO — HenmoJHbI M, COOTBETCTBEHHO, HE MOTYT J1aTh ITPaBUJIb-
HOTO MPEACTABIEHUS O MPOLECCaX, MPOUCXOISAIINX B IIPUPOIE.

Yro ke nmpoucxoaut? JlaBaiiTe mornbiTaeMcsl HAlTU OTBET Ha 3TOT BOIPOC...

Bc€ To, uTO Ye10BEK BUAUT CBOMMM IJIa3aMU, C ITOMOILbIO IIPUOOPOB U Ha-
3bIBaeT BcesieHHOM, sIBasieTcsl UL MaJOM 4acThi0 CTPYKTYPHOIO O0be-
JTUHEHUS ITPOCTPAHCTB pa3HOM MEPHOCTH, ITPEACTABJISIOIIETO COO0M 3aMKHY-
Ty10, COaJIaHCUPOBAHHYIO BHYTPU CE0sI CUCTEMY, KOTOPask BXOAUT COCTABHBIM
3JIEMEHTOM B JIpyroe 00beArHEHMEe TIPOCTPAHCTB, U T.A. U T.. Ha3o0BéM 3TO
MepBOe CTPYKTYpHOE OOBbEAMHEHME MPOCTPAHCTB-BCEJIEHHBIX C pa3HON
MEPHOCTbIO, METABCEJIEHHOM U pACCMOTPMM, YTO OHO U3 Ce0sI MPEACTaBIISIET. ..

[TapanneabHO HallleMy IIPOCTPAHCTBY-BCEJICHHOM pacIiojlaraloTcs Apyrue
IIPOCTPAHCTBA-BCeJICHHBIE, KOTOPhIE MMEIOT APYTIyio MepHOCTh. Harie mpo-
CTPAHCTBO-BCEJICHHAsI UMEET MepPHOCTb paBHy10 A7 = 3,00017. DTa MEpHOCTH
ITO3BOJISIET CIUTHCI B €IMHOE 1iejoe ceMu opMaM MaTepuii, KOTOPbIE U
00pa3yloT BCE BEIIECTBO Hallleid BCeJeHHOM. 1 TOoro, 4ToObl BO3HUKIU
YCJIOBUS JUISI CAUSIHUST ouepeIHOoi (popMBI MaTepun HAIIero TUia, HeooXo-
JUMO U3MEHEHME MEPHOCTH, TaK Ha3bIBAEMOTO, MAaTPUUYHOTO ITPOCTPAHCTBA
Ha BEJIUUYMNHY:

AL =10,020203236...

EcrecTBeHHO, HE MOXKET OBITh CIMSIHUS «ITOJIOBUHBI» MaTePUU C IPYTUMU,
KaK HeJIb3s1 TOBOPUTH O MOJIOBUHE YeJIoBeKa... /111 BOBHUKHOBEHUS CIUSIHUS
oyepeaHOl MaTepuM, HEOOXOAMMO U3MEHEHME MEPHOCTHY Ha OIpeIeAEHHYIO

303



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

BEJIMYMHY, JUIST CJICAYIONIETO CAUSHUS HEOOXOAMMO odepeIHOe N3MEHEHME
MepHocTH. [ToaTOMY B MATPMYHOM ITPOCTPAHCTBE, KOTOPOE MMEET HEOHO-
POIHOCTb MEPHOCTH, B 30HAX C MEPHOCTSIMHU, TIO3BOJISIOIIIIMY CJIMTHCS 11EJ10-
MY YKCJIYy MaTepuii, 00pa3yloTcs NPOCTPAHCTBA-BCEJIEHHBIE.

[TporcxonuT KBAHTOBAHHE MEPHOCTH MATPUYHOIO MPOCTPAHCTBA, KAK B
aToMe — KBaHTOBaHHUeE 3JIEKTPOHHBIX YPOBHEM. [103TOMY B TMCKPETHBIX 30HAX
MaTPUYHOIO IPOCTPAHCTBA MPOUCXOIUT CUHTE3 BEILIECTBA U3 Pa3HOI0 KO-
yecTBa MaTepuii. MEepHOCTb KaXX10ro MPOCTpaHCTBA-BCEJIEHHO HEOAHOPOIHA,
YTO Y NPUBOAUT K CMBIKAHUIO B 3TUX 30HAX HEOJHOPOMHOCTEI ABYX IPO-
CTPAHCTB-BCEJIEHHBIX C pa3HO MEpHOCThIO. PaccMoTpuM Tpu Onvkaninme
npocTpaHcTBa-BceaeHHbIe (cM. Puc.151), mpocTpaHcTBa-BCEAEHHBIE C MEp-
HOCTBIO:

A =2,979966764,
A7 =3,00017 (nama Bcenennas),
s = 3,020373236.

B 30Hax HeomHOPOAHOCTEN MEPHOCTH IPOMCXOAUT CMBIKAHUE ITPOC-
TpaHCTB-BceJeHHbIX (cM. Puc.152, Puc.153, Puc.154).

[Tpy cMBIKaHUM ITPOCTPAHCTB-BCEACHHBIX C Ag M A7 MEXXIYy HUMU 00pa3y-
eTcs KaHaul (Kak 1 y saep Kietok). [1o aToMy KaHally MaTepyuu U3 MPOCTPaH-
CTBa-BCEJICHHOI C As HAUMHAIOT MepeTeKaTh B IIPOCTPAHCTBO-BCEIEHHYIO C

A7. I1pu 5TOM CylIeCTBYET KAUeCTBEHHOE OTJIMYME BEILIECTBA BCEJICHHOM C Ag
1 BellIeCTBA BCEJICHHOI ¢ A7. [IoaTOMY, B 30HE CMBIKAHUS 3THUX ITPOCTPAHCTB,
TIPOUCXOIUT pacmaj BelIeCTBa IIPOCTPAHCTBA-BCEICHHOM ¢ Ag M M3 MaTepUii
€ro 00pa3yrlIuX MPOUCXOAUT CUHTE3 BellIeCTBA IMTPOCTPAHCTBA-BCEIEHHOM C

A\7. Apyrumu ciioBaMu, BELIECTBO, 00pa30BaHHOE BOChMbIO (popMamMu MaTe-
pUii pacnagaeTcsl, U CHHTE3UPYeTCs BEIeCTBO 13 ceMu (popMm maTepuii. 30Ha
CMBIKaHUS 3TUX ITPOCTPAHCTB UMEET MEPHOCTb, JIEXKAIIYI0 B MHTEPBaJIE:

3,00017 < Aep. < 3,020373236

IToaToMy ocBOOOXK IatOIIAsICS BOCbMas (popMa MPOA0JKAeT HAXOIUTHCS B
ATOM 30HE, HE CTAaHOBUTCS ¢cBOOOIHOI. Co BpeMeHEeM OHa HaKaIrJuBaeTcCs B
30HE CMbIKAHUS 1 HAUMHAET BJIUITH B HEKOTOPBIX Mpeieiax Ha MEPHOCTD 3TOM
30HBI. OTO NPUBOJUT K YBEJIMUYEHUIO KaHalla MEXAy IPOCTPaHCTBAMMU-
BCEJICHHBIMM U BBI3BIBACT €111€ OOJbIINI OTTOK BELIECTBA C MEPHOCThIO 8. A
5TO NPUBOAUT K BOBHUKHOBEHMIO YCIIOBUI, IIPU KOTOPBIX YaCTh BEILECTBA C
MEPHOCTBIO A7 CTAHOBUTCS HEYCTOMYMBOM M HAUMHAET pacIiagaTbCs HA COCTa-
BJISIOIIME YACTU; BOSHUKAET, TAK Ha3bIBaEMasl, TEPMOSACPHAs peaKLIU.

Tak «3axxuraroTcsi» 3B€31bl... (cM. Puc.155, Puc.156, Puc.157, Puc.158).
30HBI HEOTHOPOIHOCTEM MOTYT ObITh Kak ¢ AL > 0, Tak u AL < 0. B ciryyae,
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KOTJa HEOAHOPOAHOCTU MEPHOCTHU IPOCTpaHCTBa MeHble Hyas AL < 0,
MIPOUCXOAUT CMBIKAHME IIPOCTPAHCTB-BCEJIEHHBIX C MEPHOCTSIMU A7 U As. [1pu
5TOM BHOBb BOZHUKAIOT YCJIOBUS U1 MEPETEKAHUS MaTePUii, TOIbKO HAa 3TOT
pa3 BEIIECTBO C MEPHOCTBIO A7 IIEPETEKAET B IIPOCTPAHCTBO C MEPHOCTBIO As.
Takyrm 06pa3oM MpPOCTPAHCTBO-BCEICHHAS C MEPHOCTBIO A7 (HAIlIa BCEJICHHA )
TepsieT CBOE BelecTBO. 1 MMEHHO TaK BO3HMKAIOT 3arafO4YHbIC «4EPHbBIC
ObIPBI»... (cM. Puc.159). Bot TakuM o0Opa3oM B 30HaX HEOAHOPOAHOCTEH
MEPHOCTHU ITPOCTPAHCTB-BCEJIEHHBIX 00pa3yIOTCS 3BE3AbBI U «UEPHDBIC TBIPhI».
[Ipy >TOM BO3HMKAET MEpeTeKaHUE BEIIECTBA, MAaTepPUid MeXAy pa3HbIMU
MMPOCTPAHCTBAMM-BCEJICHHBIMU.

CyllecTBYIOT TaKxKe MPOCTPAHCTBAa-BCEJICHHBIE, UMEIOLIME MEPHOCTh A7,
HO MMeIOIIMe Apyroii cocTas BellecTBa. [Ipu CThIKOBKE B 30HaX HEOJHOPO/I -
HOCTEel MPOCTPAHCTB-BCEJIEHHBIX C OJIMHAKOBOM MEPHOCTbIO, HO Pa3HbIM
COCTaBOM X 00pa3ylollero BelliecTBa, BO3HMKAET KaHal MEXIy 3TUMU MPO-
cTpaHcTBaMU. [1py 3TOM NPOUCXOIUT NEepeTeKaHUe BEIIECTB, KaK B OTHO, TaK
1 B IpyTroe MPOCTPAHCTBO-BCEICHHYI0. DTO — HE 3Be3/1a U HE «4€pHasi Ablpa»,
a 30HA mepexoAa U3 OJHOr0 MPOCTPAHCTBA B JAPyroe. 30HbI HEOAHOPOJIHOCTHU
MEPHOCTHU IMPOCTPAHCTBA, B KOTOPBIX MPOUCXOIIT ONTUCAHHBIE BhIIIE ITPOLIEC-
Chbl, 0003HAYMM KakK HOJb nepexonapl. [IpuuéM, B 3aBUCUMOCTH OT 3HaKa AA,
MOXKHO TOBOPHUTb O CJAEAYIOIIMNX TUITaX 3TUX ITEPEXOI0B:

IlonoxKuTE/bHBIE HOJb MEpPexoabl (3BE€3/IbI), YEPE3 KOTOPbIE BEIIECTBO
TEpPETEeKaEeT B JAHHOE MPOCTPAHCTBO-BCEJIEHHYIO U3 IPYTOTo C 00JIbIIEH Mep-
HOCTBIO:

(AL> 0) n+

OTpl/ll[aTe.]'leble HOJIb IMepexoabl, 4YE€PC3 KOTOPLIC BCIICCTBO M3 JAHHOI'O
HpOCTpaHCTBa-BCGHCHHOﬁ IIEPETEKACT B APYIOC C MEHbIIEN MEPHOCTBIO:

(AL < 0) n-
HeijiTpa/jibHble HOJIb IEPEX0/ibl, KOIa NOTOKH MaTepHii ABMXKYTCSA B 000HX

HaNpaBJIEHUSIX M TOXKIECTBEHHBI APYT APYTY, 4 MEPHOCTH MPOCTPAHCTB-BCEJIEH-
HBIX B 30HE CMbIKAHHUS MPAKTHYECKHU He OTIMYAIOTCs: n’.

Ecnu mpomo/okuTh gajiee aHajIu3 DPOUCXOISIIETO, TO YBUAMM, YTO KaXKI0€
IIPOCTPAHCTBO-BCEJICHHAs, YEPE3 3BE3/bI, MOJIYYAeT MATEPUIO, a YEPE3 «UEP-
HbIE IbIpbl» — €€ TepsaeT. 111 BO3BMOXHOCTHA YCTOMYMBOTO CYIECTBOBAHUS
3TOr0 MPOCTPAHCTBA HEOOXOAMM 0AaJAHC MEXAY MPUXOMSIIEH U yXOoAslei
MaTepueii B JaHHOE IMTPOCTPAHCTBO-BCEICHHYI0. J1OIKEeH BBITTOIHSTHCS 3aKOH
COXpaHEHMS BEIIECTBA, MPU YCIOBUM YCTOMYMBOCTU IIPOCTPAHCTBA. DTO
MOXKHO OTOOpa3UTh B BUIE (DOPMYIIBL:
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J n* ok mak dk + j g mOG dk = I gk Mgk dk 9)

rIe:

n* @k — MOJIOXKUTEIbHbBIN HOJIb-TIEpeXo (3Be3/1a).

n’Gjx — HeATpaIbHbII HOIb-TIEPEXOI.

Nk — OTPULIATEIBbHBII HOJb-IIEPEXOLL.

M@k — COBOKYITHAsI Macca (hOpM MaTePUii, IIPOTEKAIOLIAs YEPES 3BE3LY.

Mm@« — COBOKYITHAsI Macca (popM MaTepuii, IIpOTEeKaIOIIMX Yepe3 JaHHYIO
«4E€PHYIO ABIPY» B IPYTroe MPOCTPAHCTBO-BCEICHHYIO.

Takum o6pa3zoM, MexX Iy IIPOCTPAaHCTBAMM-BCEJICHHBIMU C pa3HOM MEPHO-
CTBIO Yepe3 30HbI HEOTHOPOIHOCTU IMTPOUCXOAUT LIMPKYJISILIMS MAaTepUN MEKIY
MpOoCTpaHCTBAMU, 0Opa3yolIMMU JaHHY10 cucteMmy (cM. Puc.156). Koinue-
CTBO ITPOCTPAHCTB-BCEJICHHBIX, 00pa3yIOIINX 3aMKHYTYIO COaIaHCUPOBAHHYIO
CUCTEMY MOXKET OBITh pa3anyHbIM. [1oaTOMYy TOXHecTBO (9) mpaBMIbHEH
OyneT 3anucaTh B BUJIE:

H n* g mek dkdi + H g m°. dkd(ij) = H n" gk mgk dkdj (10)

Yepes 30HbI HEOOHOPOAHOCTU MEPHOCTU (HOJIb II€PEXObl) BOZMOXKEH
Tepexo/1 U3 OMHOTO IMPOCTPAHCTBA-BCEeACHHOM B Apyroe. [Ipu aToM mpoucxo-
IUT TpaHc(OpMalMs BElleCTBA HAILIEro MPOCTPAHCTBA-BCEJIEHHOM B Bellle-
CTBO TOT'O IIPOCTPAHCTBAa-BCEJIECHHON, KyJa OCYIIECTBIISETCS mepedpoc MaTe-
pun. Tak 4TO, HEeM3MEHEHHOM «Hallla» MaTepys ITOIACTh B IPYrie IPOCTPaH-
CTBa-BCEJICHHbIE HE MOXET. 30HAMM, 4Yepe3 KOTOPhIE BO3MOXEH TaKOu
TIEPEXO/I SABJISIIOTCS «9€PHBIE ABIPbI», B KOTOPHIX IPOUCXOIUT MOJHBIN pacma
BEIleCTBA JAHHOI'O THUIIA Y HEHWTpaJbHble HOJb MEPEXOobl, UEPE3 KOTOPLIC
MIPOMUCXOAUT OaTaHCHBIN OOMEH MaTEepUECH.

HeiiTpanbHble HOJIb IEPEX0/Ibl MOTYT ObITb YCTOMYMBBIMHU W11 BpEMEHHbIMM,
MOSBJISIIOIIMMUCS NepUOANYECKA WM crioHTaHHO. Ha 3emiie ecTh 1Liebli
psin obJiacTei, rae NepuoauIYeCK BOZHMKAIOT HEMTpaJIbHbIE HOJIb IEPEXOIHI.
M ecnn B ux nipenesnbl monaaarT KOpadiau, caMOJIETHI, JTOAKHA, JIIOAU TO OHU
OecciieqHo Mcye3aroT. TakuMu 30HaMM Ha 3eMiie SIBISTIOTCSI: bepMynckuii
TpeyrojabHUK, paiioHbl B [iManasix u [lepmckas 3oHa u apyrue. [Tpaktnuecku
HEBO3MOXHO, B cjydyae MoIagaHusl B 30HY JeWCTBUSI HOJb Iepexoja,
npeacKa3aTh, B KAKyl0 TOUKY U B KaKOe TIPOCTPAHCTBO MEPEMECTUTCSI MaTe-
pus. He roBops yXe 0 TOM, YTO BEpOSITHOCTH BO3BpaIleHMSI B UCXOTHYIO TOY-
Ky NpaKTHYECKM paBHA Hymo0... OTcloga cjieayeT, YTO HelTpajbHbl€ HOJb
Mepexo1bl HEIb3s1 UCIIOJb30BaTh s lieJeHalpaBJIeHHOro IepeMelleHUs B
IIPOCTPAHCTRBE.

He MeHee nHTEepecHa 110 CBOEi IIPUPOIE IBOJIIONHUS JKIU3HH 3BE3I...
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TONBKO UTO pOXIAEHHBIEC 3BE3AbI MOTYT ObITh T'MraHTaMu. Mx pazmepsl
MOTYT ObITh 00JblIIe (TOJyOble TUTAHThI) BCEM COJTHEYHOM CUCTEMBI... [110-
THOCTb MaTepUM TaKMX 3BE3]1 M3HAYaJIbHO HeBbicoKa (cM. Puc.157).

C TeyeHHeM BpPEeMEHHU B pe3yjbTaTe TePMOSIAEPHbIX peaKlLMil aTOMBI,
00pa3ylolue 3B€3IbI-TUTAHThI TEPSIIOT JEKTPOHBI, IIPOTOHHI M, B KOHEYHOM
WUTOTe, pacraaaloTcs. 3BE3AHOE BEIIECTBO TePSIET IMPOCTEMIIIME aTOMBbI, TAKUE,
KaK BOJOPOA, TeJUil U Ap. U BCE OOJIbIIMI MPOLIEHT B HEM HAYMHAIOT
COCTAaBJISITh AaTOMBI TSIKEJIBIX 2JIeMEHTOB. Pa3zMep 3Be31bl yMEHbILIAETCS, OHA
CTaHOBUTBHCS BCE OoJiee U 0osiee MJIOTHOM, TSKEIOM U CTEIEeHb BAUSIHUS Ha
MEPHOCTh OKPYKAIOIIEro MpOCTPAaHCTBA CTAHOBUTCS BCE Oosiee U Oojee
cuibHOM. Eciin B Hauasie cBoeil 3BOJIIOLIMM 3BE3[1a UMEJIa MEPHOCTh OKPYXKal0-
1IIETO €€ MPOCTPAHCTBA, PABHYIO

3,00017 < &a < 3,020373236.

ITpu cBoE€M cxkaThy OHA BbI3bIBAET BTOPUUYHOE BBIPOKIECHME IMMPOCTPAaHCTBA
Ha BeanyuHy Al < 0. A 3TO IPUBOIUT K TOMY, YTO MEPHOCTb OKPYKAIOIIETO
€€ MPOCTPAHCTBA CTAHOBUTCS PABHOIMA:

3,00017 < (ha - AL) < 3,020373236

3,00017 < 2 < 3,02037323,

rae AL MOXeT KoJieOaThesl, Ha TIEpBOM 3Tamne, B peaeiiax
0 <AL<0,020203236...

[TocTenneHHO BTOpUYHOE BBIPOXKIEHUE MEPHOCTU IIPOCTPAHCTBA, BhI3BAH-
HOE TSKECThIO 3Be3/IbI, CTAHOBUTCS BCE OoJiee 1 0oJiee BrIpaxkeHHBIM. M mep-
HOCTB OKPY>KAIOIIEro 3Be3/1y IIPOCTPaHCTBAa HAUMHAET ITPUOIIKATHCSI K MEP-
HOCTH A7. [To Mepe pa3BuTHs 3TOr0 Mpoliecca KaHal MeXKIy ITPOCTPaHCTBAMM -
BCEJICHHBIMM C MEPHOCTSIMU Ag 1 A7 yMeHbIIaeTcsl. BcE MeHbIIIee 1 MeHbIIIee
KOJIMUYECTBO BEIIIECTBa IepeTeKaeT U3 IPOCTPAHCTBA C MEPHOCTHIO & B
MIPOCTPAHCTBO C MEPHOCTHIO A7. [IpM 3TOM aKTMBHOCTH M3JIYyYEeHUI TaKOM
3Be3/Ibl CTAHOBUTCS BCE MEHBIIIC I MEHbIIIE, TTOKA He ITpeKpalllacTCs COBCEM.
Hactynaet cmepTh 3Be31bl. 3Be3/1a «TYXHET»...

Ecnu B Hauasie cBoeil 9BOIIOLIMM 3Be3/1a MMea OOIbIIYI0 MacCy, HO MEHb-
IIIe JIECSITU COJTHEUYHBIX MacC, TO K KOHILY CBOEI XKM3HM OHA BBI3BIBAET BTOPUY-
HOE€ BBIPOXKICHNE MEPHOCTH, KOTI/Ia MEPHOCTh OKPYKAIOIIEro e€ MmpocTpaH-
CTBa CTAHOBUTCSI MEHbBIIIE MEPHOCTH A7.

AL=0.0102018...
he <M< A5 M= dha- AL

OHa npou3BOAUT MPOTrUd B APYryio CTOpOHY. Bo3HMKaeT, Tak Ha3biBaeMasl,
HeiiTpoHHasA 3Be31a (cM. Puc.158). Eciu B Hauane cBoeii 3BOMIOLIMM 3Be31a
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rMea Maccy OOJIBLIYIO, YEM JIECSITh COJTHEUHbIX, BTOPUMUYHOE BbIPOXKIACHUE
CTAaHOBUTCS CTOJIb 3HAUUTEJIbHBIM, YTO BBI3bIBAET CMBbIKAHUE MPOCTPAHCTB-
BCEJIEHHbBIX C MEPHOCTSIMU A7 U As (CM. Puc.159). I1pu aTOM MaTepus u3 nmpo-
CTPAHCTBA C MEPHOCTbIO A7 HAUMHAET MepeTeKaTh B IIPOCTPAHCTBO C MEPHO-
CThIO As. OOpa3zyeTcs «uépHag ApIpa». TakuM 00pa3oM, «4€pHBIE IbIPbl» BO3HU-
KaloT U B XOJI€ ABOJIIOLIM 3BE3I.

A Tenepb pacCMOTPUM TakKKe M MPUPOAY O0Opa30BaHUS TIaHETapHBIX
cucteM. B Hauazne cBoeii xK13HM 3Be31a MMeeT OajaHC MEeXIY €€ pa3MepoM, Ka-
HaJIOM MeXAy MPOCTPAaHCTBAMU C MEPHOCTSIMU Ag U A7 U KOJMYECTBOM
BElLIECTBA, IePEeTEKAIOIIEero yepe3 3Ty 3Be3/ly U3 MPOCTPAHCTBA C MEPHOCTHIO
As (cM. Puc.160). B pe3ynbrate TepMOSIIEPHBIX peaKILUil ITpU OTEPe MPOCThIX
aTOMOB, pa3Mephbl 3Be3/1bl YMEHBIIAKTCSI, U OHA HE B COCTOSIHUY TTPOITYCTUTD
yepe3 ceds BCI0 MacCy MaTepuid, TEKYIIMX U3 MPOCTPAHCTBA C MEPHOCTBIO Ag
B IIPOCTPAHCTBO C MEPHOCTBIO A7. DTOT AUCOAIaHC CO BPEMEHEM YBEJINYM-
BAaeTCsI U JOCTUTaeT B KOHEUHOM UTOre KpUTUUYECKOro ypoBHs. [Ipoucxonut
KOJIOCCAJIbHBIN B3pbIB, YACTh BEILIECTBA 3B€3/1bI BHIOPACHIBAETCSI B OKPYKAIO-
1iee €€ MpoCcTpaHCTBO. I1pr 3TOM yMeHbIaeTCss MEPHOCTb 3TOI0 OKPYKaro-
1LIETO 3BE3y MPOCTPAHCTBA U (DOPMUPYETCS KaHAJI, 10 KOTOPOMY ITepeTeKaeT
TaKoe KOJIMYECTBO MaTepU, KOTOPOE 3Be3/1a B COCTOSIHUM Uyepe3 ceOsI IMPOoITy-
ctuth (cM. Puc.161). ACTpoOHOMBI Ha3bIBAIOT 3TOT B3PHIB — B3PbIBOM CBEPX-
HOBOM 3Be3/Ibl.

[Ipu sTOM B3pbIBE 3BE31a TEPSIET KAaK CBOM BepxHHUE HauboJjee JIETKUE
CJIOM, COCTOSIINE U3 BOAOPOIA, TeINS U IPYTUX IIPOCTHIX aTOMOB, TaK Y BHY-
TPEeHHME CJION, COACPKALIME TSKEIbIE aTOMBI, TOJILKO B 3HAUUTEJILHO MEHb-
el creneHu. I1pu B3pbiBe IPOUCXOAUT AePopMaLysl IIPOCTPAHCTBA U Ha
OTHOCUTEJILHO OOJIbLINX PACCTOSTHUSX (HECKOJIBKO aCTPOHOMUYECKUX €11 -
Hull). U ecam ssagpo aToMa BeI3BIBAET MAaKCUMaIbHOE UCKpUBJIeHUE (aedop-
Mall1i0) MPOCTPAHCTBA BOJM3HU Ce0s1, TO, IO MEPE yIaJIECHUS OT Sapa, 3Ta Je-
(opManss CTaHOBUTCS BCE MEHBIIIE U MEHBIIIE.

[Tpu B3pbIBE CBEpPXHOBOM 3BE3abI AehOopMaLvs MTPOCTPAHCTBA NPOSIBIIS -
€TCsI CUJIbHEE MPpU yaaJeHUU OT 3To¥ 3Be31bl (cM. Puc.162). Takum odpaszom,
BLIOPOILIEHHBIE TIPX B3PbIBE BEPXHHUE CJIOU 3BE3IbI 00Pa3yIOT Ia30IbLIEBYIO
TYMaHHOCTb, U3 KOTOPOU CO BpeMEHeM 00pa3ytoTcs miIaHeThl. [Ipruem, yem
OKe K 3Be3/le¢ BO3HHKAET IIAHETAa, TeM 00JIblle €€ IVIOTHOCTb M OO0JIbIINiA
MPOLIEHT TSIKEJIIX aTOMOB B €€ cocTane. UeM gaJibliie oT 3Be3/1bl 00pasyeTcs mia-
HETa, TeM MEHbIIIe €€ MJIOTHOCTh M TeM 00JIbIINIA MPOLEHT «JIErKHX» ATOMOB €€
00pa3yioT: BOIOPOJ, KHCJIOPO, YIiepoa, Boaa u T.4. (cM. Puc.163 u Puc.164).

Tenepb BepHEMCS K CHCTEME, KOTOPYIO 00pa3yioT MeXIy co0O0ii IpyIra
MIPOCTPAHCTB-BCEJICHHBIX C Pa3HO MEPHOCTHIO. TaK KaK MEpPHOCTh MaTpHU-
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HOTO MTPOCTPAHCTBA, B KOTOPOM OHM 00pa3yroTcsl HEOJHOPOIHA B pa3HbIX Ha-
MpaBJICHUSIX, TO BO3HUKAIOT YCJIOBUS JJIsI TIOCTEIIEHHOTO BBIPOXKACHUST MEP-
HOCTU KaXXAOTro M3 MPOCTPAHCTB-BCEJIEHHBIX, Pa3JIMYHOE B Pa3HbIX HaIpa-
BJIcHUsIX. Bo3HMKaeT KBaHTOBaHUE 7T-MEPHOI'O MAaTPUYHOIO MPOCTPAHCTBA.

B pesynbrate 3TOr0 nmpocTpaHCTBa-BCeJIEHHbBIE 00pa3ylOT 3aMKHYTYIO
cOalaHCcUpoBaHHYIO crucTeMy (cM. Puc.165), B KOTOpOit 0HO IMPOCTPAHCTBO-
BCEJIEHHAsI TI0 Mepe YMEHbILIEHUS MEPHOCTU (BBIPOXKICHMSI) MEPEXOIUT B
JIPyroe NpocTpaHCTBO-BCeJIEHHYI0. B 30Hax, re yMeHbIlIeHe MEPHOCTH CTa-
HOBUTCSI KpUTUYECKUM JIJIST BCeX MPOCTPAHCTB-BCEJIEHHBIX, OHU CJIMBAIOTCS
B OJIHO 1ies10¢e! 1 MMEIOT B 3TUX 30HAaX OAUHAKOBYIO MEPHOCTb

a2 =2,878950584...

Hainy MmeTtaBcesieHHy10 (hOpMUPYIOT I€BITh popM MaTepuii. Yucio nmepe-
CTAaHOBOK (KOMOMHAaLIMi1) 13 HUX paBHO 459. YUuThIBasi, YTO MUHUMAJILHOE
YUCJIO B3aUMOAEHCTBYIOLIUX MEXAY CO00i popM MaTepuii JOJKHO ObITh HE
MEHee IBYX, 3Ty HU(PPY MOKHO IMOJYUYUTH U3 (POPMYJIbI

> C™ = n!/m!(m-n) (11)

rae:

n=9;2<m <9.

B 10 Bpems, Kak B I€MCTBUTEJIbHOCTU Hallly METaBCEJIEHHYIO 00pa3yloT
TPUCTA NPOCTPAHCTB-BCEJICHHBIX. DTO 3HAUYMUT, YTO CYLIECTBYIOT «HE3aMO0JI-
HEHHBbIE» 30HbI MATPUYHOTO IIPOCTPAHCTBA, YTO TOBOPUT O TOM, YTO ITPOLIECC
(hopMupoOBaHUsI HalllEli METaBCEJIEHHOIM He 3aKOHYEH, U YTO Ha CTPYKTYpYy
METaBCEJIEHHOM MOTYT OKa3bIBaTh BJIUSHUE IPYTUe€ CUCTEMbl IPOCTPAHCTB.

Haia MmetaBcenieHHas SIBJISIETCS JIMIb SaBeleéHHOfI HaCTbIO ITIPUTOM, OYCHDb
MaJIEHbKOM HYaCTbIO, TOI'O, YTO HA3bIBACTCAA boabmmm Kocmocom.

Ilepen TeMm, Kak meperTH K CAEOYIOLIEN MTPOCTPAHCTBEHHOM CUCTEME,
XOTEJI0Ch ObI OTMETUTH CJIEAYIOIIECE: MPOCTPAHCTBA-BCEIEHHbIE, 00pa30BaH-
Hble CUHTE30M JIBYX U TpEX POpM MaTepuii, UMEIOT MaKCUMaJlbHYIO HeCcTa-
OMJIBHOCTb, HO B TO X€ BpeMsI OOJIbIIYI0 aKTUBHOCTh CTPYKTYP, a IPOCTPaH-
cTBa, 00pa3oBaHHBIC CUHTE30M AEBITU (POPM MaTepUil, MAKCUMaJIbHO
YCTOMYMBBI 1 MAKCUMAJIbHO MHEPLUMOHHLI. [103TOMY O0IBIIMHCTBO «BaKaH-
THBIX» MECT — JIJISI IIPOCTPAHCTB C MEPHOCTBIO A2 U Aa...
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I'masa 11. MaTpHU4YIHOE IIPOCTPAHCTBO.
OOpa3oBaHUE CYHIEPIIPOCTPAHCTB

MaTpuuyHoe npocTpaHCTBO — 4TO 3TO Takoe?!.. Ilpexne, yeM npoaBu-
ratbcsl Jajablile B IO3HaHME MaKpOKOCMOcCa, laBaiiTe ¢ BaMU OIIpeaeIUMCS C
STUM MOHSATUEM... 111 TOr0 YTOOBI BO3HUKIIN YCIOBUS IJISI CIMSIHUS o4epe-
JHOWM (POpMBI MaTEpUM HAIIETro TUIIAa, HEOOXOAMMO M3MEHEHUE MEPHOCTU
MMPOCTPAHCTBA Ha HEKOTOPYIO XapaKTePHYIO0 MUMEHHO JIJIsl 3TOr0 TUIIa MaTepUii
ooJibiioro KocMoca, BeIM4YMHY, paBHYIO

AL =10,020203236...

OuepenHoe U3MEHEHNE MEPHOCTU Ha 3Ty BEJIMYUHY AL IPUBOIUT K CJIU -
SIHUIO e1I€ OTHOM (pOpMBI MaTepUH, KOTOPAsk TOUHO YKJIAAbIBAETCS B «IIPOKPY-
CTOBO JIOXE» 3TOT0 KO3(pPUlIMeHTa KBAHTOBAHUS MEPHOCTH MPOCTPAHCTBA.

ITpu nociaenoBaTelbHOM M3MEHEHUU (KBAaHTOBAHMU) MEPHOCTHU MpPO-
CTPaHCTBA Ha BEJIMUYUHY AL, IIPOMCXOAUT MOCAeA0BaTEIbHOE CUIHUE (POpM
MaTepuit 1 o0pa3oBaHKE pa3HbIX TUIIOB IIPOCTPAHCTB-BCEJIEHHBIX (YJACTUYHO
BTOT BoIpoc paccmarpuBaicsd B [1aBe 10). Takum o6pazom, nmeeTcs rpynmna
MaTepHii IaHHOI0 TUNA, CUHTE3 BElleCTBA M3 KOTOPHIX BO3MOKEH NPH M3MEHEHUH
MEPHOCTH NMPOCTPAHCTBA HA BEJUYMHY AL /I KAXKIO0M U3 3THX (DOpM.

[Tpu 3TOM 00pa3yercst cucTeMa IMPOCTPAHCTB, 00OPA30BAHHBIX CUHTE30M
Matepuii maHHoro Tuna. KosguimeHT AL MOXXET IPUHUMATH CaMble pa3HbIC
3HaueHwus. Jlaxke n3MeHeHe ero Ha HUYTOXKHYIO BeJIMYMHY ITIPUBOJIUT K TOMY,
YTO MaTepHsl HAIIIETO TUITa HE MOXKET CJIMTHCS B BelllecTBe (BhIpoauThes). [1pu
JIPYTOM 3HauyeHUU AL BO3ZHMKAIOT YCJIOBUS IJISI CAUSTHUS BOSAWMHO MaTepUid
JPYroro TUIla, OTJIMYHOTO OT Halllero. OTo NPUBOAUT K 00pa30BaHUIO Kaye-
CTBEHHO JIPYTOi CUCTEMBI ITPOCTPAHCTB — 00pa3yeTcs APyroe MaTpuaHoe mpo-
CTPAHCTBO.

B pesynbrare 3Toro Mbl UMeeM LIEyI0 CUCTEMY MAaTPUYHBIX IIPOCTPAHCTB,
KOTOPbIE OTJIMYAIOTCS APYT OT Apyra KO3@UIMeHTOM KBAaHTOBAHUSI MEPHO-
CTU MPOCTPAHCTBA U TUTIOM MaTepUii NX 00pa3yIoLIMX. DTO MPOSIBIISIETCS B Ka-
YeCTBEHHOM OTJIMYMU BEILECTB, BO3HMKAIOLIMX [TPU CJIMSIHUU Pa3HbIX TUTIOB
MaTepuil U pa3HOTo KojnyecTBa (opM MaTepuii, 00pa3yrolInx Kaxablil 13
STUX TUIOB BEIIECTB.

Kaxmoe MmarpuyHOE MPOCTPaHCTBO HEOAHOPOIAHO MO MEPHOCTH. DTU KO-
JiebaHUsI MEPHOCTU MAaTPUYHOTO MPOCTPAHCTBA MPUBOISAT K TOMY, YTO B He-
KOTOPBIX €ro 00/J1aCTSIX MPOUCXOAUT CMBIKAHUE C IPYTMMU MaTPUYHBIMU
MPOCTPAHCTBaAaMM, UMEIOIIMMU B 3TUX 00/1aCTSIX TaKYIO K€ MEPHOCThb. Bo3HM-
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KalOT 30HBI [TepeTeKaHUsI U3 MATPUUYHOIO IMPOCTPAHCTBA C OAHUM KO3(DPULIU-
€HTOM MEPHOCTH Y B MATPUYHOE MPOCTPAHCTBO C APYTUM KOIDPUILIMEHTOM.

M ecnu B cityyae 00pa3oBaHUs 3BE3 U «4EPHBIX JIBIP» BCE OTPEACISITIOCH
JIMIIb KOJJMYECTBOM MaTepuii, 00pa3yrolX MPOCTPAHCTBA-BCEICHHBIE B 30-
HE 3aMbIKaHuU4 (CM. r1aBy 10) 1 MaTepyu ObLJIM OJHOIO TUMA, T.€. KBAHTOBA-
Juch KoapduimeHtoM MepHocTr ¥ = 0,020203236..., To npyu CMbIKaHUU
MaTPUYHBIX IPOCTPAHCTB BO3HUKAIOT 30HBI NIEPETEKAHUS MATEPUIA, NUMEIO-
IIMX Pa3JIMYHBIN KO3(MMUILIMEHT Yi MATEPUIA Pa3HBIX TUITOB, KOTOPHIC HE MOTYT
ObITb COBMECTUMBIMHM HH NMPH KAKUX YCJIOBHSIX.

YTo 3Xe MPOUCXOIUT B 3TUX 30HAX CMBIKAHUSI MATPUYHBIX ITPOCTPAHCTB?!.
B 30Hax cMbIKaHMSI MPOUCXOAUT pacnaj BelecTBa KaK OJHOr0, TaK M IPyroro
THIIA, H 00Pa3yIOTCS «CBOOOIHbIE» MATEPHH KAK OJHOTO, TAK H JPYroro TUIOB.
Ho, uyto xxe npoucxoaut ganbie?! Ha mpoieccel, mpoucxonsiiye B 3TUX 30-
Hax, BJIMSIIOT TPU YCIIOBUSI:

1) xkonnyecTBO POPM MaTepuil JAaHHOIO TUIIA, 00pa3yIOIIUX KaxX10e Ma-
TPUYHOE MPOCTPAHCTBO B 30HE MX CMbIKaHUs. Yallle Bcero KoamdecTBo opM
MaTepuit, oOpa3ylolmnx Kaxaoe M3 MaTPUYHBIX MPOCTPAHCTB, pa3In4yHOE.
DTO, B CBOIO 0YEpeb, CO3AAET pa3HbI MOTOK BEIIECTBA IT0 COBOKYITHOMY CO-
CTaBy, TepeTEeKaloIlIero 13 OJHOTO0 MAaTPMUYHOIO MPOCTPAHCTBA B IPyroe u
o0paTHO. Bo3HMKaIOT ABa BCTPEYHBIX [IOTOKA, YTO MPUBOAUT K 00pa30BaHUIO
MOIIHBIX BUXPEBBLIX MOTOKOB (hOpM MaTepUii IBYX TUIIOB B 30HE UX Mepece-
yeHus. [Ipu 3Tom Oojiee MOLIHBIN MOTOK Pa3BEepPHET CIa0blii BCISATh, U
BO3HMKHET MOIIHBII BUXpEBOU (DOHTAH MaTepuil ABYX TUIIOB.

2) Ha MOIIIHOCTb IMTOTOKOB MaTepuii U3 MaTPUUHbBIX IPOCTPAHCTB OKa3bl-
BA€T BJIUSHUE MEPHOCTh 30Hbl CMbIKAHUS JIBYX MAaTPUYHBIX IIPOCTPAHCTB.
EcTecTBeHHO, 3Ta MEpHOCTb HE MOXET ObITh TAPMOHUYHOM C TUIIOM MEPHO-
CTH KaXJO0ro U3 MAaTPUYHBIX ITPOCTPAHCTB, HO OHA MOXET OBIThH OoJiee OJIr-
3KOM K TUITY MEPHOCTHU OJHOI'O WJIX APYIrOro TUIIA.

| M- M| <[ A2- A1 (12)

Jpyrumu cioBaMM, BO3HUKAET Iepernan MEpHOCTM B MAaTPUYHBIX IIPO-
CTPaAHCTBAX B 30HE CMbBIKAHUS, PA3JIMYHBIM IS KaXI0ro M3 MaTpUYHBIX
MMPOCTPAHCTB. A TaKXKE€ MMEET 3HAYCHME 3HAK 3TOTO IIeperana — MOJ0XKUTEIb-
HBII WY OTpULIaTeIbHbINA. OTpULIATEIbHbIN ITepenan o3HavaeT 0osiee 0Jiaro-
MIPUITHBIC YCIOBUS IJ151 BBITEKAHUS MAaTEPUI U3 TAHHOTO MAaTPUYHOTO IIPO-
CTPaHCTBA.

3) K KaKOMY TUITY KBAHTOBaHUA MCPHOCTU MATPUYHLIX ITPOCTPAHCTB OKA-
3bIBaeTCs OyIKe MEPHOCTDb 30HbI CMBbIKaHUA MATPUYIYHBIX ITPOCTPAHCTB.

|M'1-A'e| /M1 <0
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| M2- Mg /22> 0 (13)
nJjimn

|M'1-2ie /21> 0

| M2 =Nl /A'2<0

MepHOCTh 30HBI CMBIKaAHUSI MOKET ObITh OJIMXKE K TUITY MEPHOCTH A'1
wiu A'2. [1pu 3TOM eciiv pasinuuure B MEpHOCTH YCJIIOBHO AL'12, a KO3 ULIMEHT
KBAHTOBaHUS Y U MPOMCXOAUT pacrnaa MaTepuid TUIIA MEPHOCTH A"z

|ANz-ay"y|> 0
Ecnu:
| AM'12-by'2 = 0

ITpoucxoaut pacnan Matepuii TUIIa MepHocTH A'1. Eciu:

(AN12-by'2) <0

[Tpoucxoaut cuHTE3 MaTepuii TUIIa MEPHOCTH A'2. 1 COOTBETCTBEHHO Ha-
000pOT, eCIu:

(AN12-ay2)<0
ITpouicxoauT cMHTE3 MaTepuii TUTIA MEPHOCTHU A'1.

Ite a u b 0603HayaeT, KaKoe KOJIMYECTBO pa3 KOIPPULMEHT ¥i «ITOMeLIa-
eTCcsI» B 30He AedopMaliii MEPHOCTU MPOCTPAHCTBA.

JpyruMu cI0BaMHU, B 30HEe CMbIKAHNS MOXKET BO3HMKHYTh CHHTE3 (DOpPM Ma-
Tepuii KAKOro-HUOY/b M3 JABYX THIIOB MEPHOCTEil MATPUYHBIX MPOCTPAHCTB 32
CYET pacuienyienus: Mmarepuii aApyroro Tuna. [1pu 3ToM cCHTE3€ MOXET IOIJI0-
1IATbCS MaTepUs MPOMEXKYTOUHOIO TUIIA MEPHOCTU U BBIIEISITHCS MaTepUs
MIPOMEXYTOYHOI'O TUIIA, YTO B CBOIO OYEpElb BbI3bIBAET HEYCTOMUYMBOCTD B
MaTPUYHOM IIPOCTPAHCTBE C TUTIOM KBAHTOBAHUS MEPHOCTHU Y1 WM Y2, B 3a-
BUCUMOCTHU OT HallpaBJIEHUS MIEPETEKAHWS MAaTEPUIA.

He npaBna in, oueHb HAaITIOMUHAET I10 CBOEH MPUPOAE IK30TEPMUUECKIE
1 BHAOTEPMUUYECKUE PeaKLMU Ha YPOBHE MUKPOKOCMOCA, MPU KOTOPBIX
MOTJIOLIAJIOCh WM BBIACJISIJIOCH TEIJI0 U3 OKpyXKaroleii cpeabl (cm. [1aBy 10).
Bepnémcs K mpolieccam, IPOUCXOISIIMM B 30HE CMbIKAHUSI IBYX MaTPUUHbBIX
MPOCTPAHCTB...

B 3aBucumocTtu ot TOI'O, KaK BBaHMO,HefICTBYIOT IICPCUYNCJICHHDLIC BBITIIC
TpU YCJIOBUA, B 30HE CMbIKAHUA ABYX MATPUYHDBIX ITPOCTPAHCTB MOKET BO3HU -
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KHYTb 30Ha CUHTE3a MaTepuii JaHHOIO TUIIA WJIM 30Ha paclana 3TUX MaTepUId.
B omHOM ciiydae BO3HMKAET LIEHTP 00pa30BaHUSI IPOCTPAHCTB-BCEJIEHHBIX C
JAHHBIM TUITOM KBaHTOBAaHMSI MEPHOCTH MTPOCTPaHCTBA (CyTepaHasIor 3Be3/Ibl)
(cMm. Puc.166). B npyrom ciydyae BO3HMKAET LICHTP pacriaja IMpoCTPaHCTB-
BCEJICHHBIX C JaHHBIM TUIIOM KBAaHTOBaHUSI MEPHOCTU MPOCTPaHCTBA (CyIep-
aHaJIoT «4EPHOU IBIPHI»).

ITpu 3TOM cuHTE3MpOBaHHBIE (POPMBI MAaTEPUl JAHHOTO THUIIa KBAHTOBA-
HUSI MEPHOCTM HauMHAIOT CKAIlJIMBATbCsl B 30HE CMBIKAHUSI MaTPUYHbBIX
MMPOCTPAHCTB, U €CJIM Macca BBITEKAIOLIMX M3 30Hbl CMbIKAHUSI MaTepuii
MEHbIIIE MAacChl CUHTE3UPYEMbIX MaTepUii, B 3TOI 30HE BO3HUKAET U30bI-
TOYHasi KOHLIEHTpaLKsI MATEPUH B 30HE CMbIKAHMSI MAaTPUYHBIX IPOCTPAHCTB.

Co BpeMeHeM, N30bITOYHAas! KOHLIEHTPALsI CTAHOBUTCSI KPUTUYECKOM U
HauMHAaeT MellaTh BTEKAaHUIO MaTepuii B 3Ty 30HY, YTO MPUBOAUT K BO3HU-
KHOBEHUIO HEYCTOMUYMBOCTU MEPHOCTH 3TOM 30HBI. [IponCX0auT CynepB3phIB,
IIPU KOTOPOM M30BLITOK CUHTE3UPYEMBIX (POPM MaTepUil BLIOpACHIBAETCS U3
30HBI CMBIKAHUS, U TIPA 3TOM BO3HUKAIOT KOJIEOAHUSI MEPHOCTU BHYTPU
KaXXJ0ro U3 MaTpUUHBIX NpocTpaHCTB (cM. Puc.167).

B 3T1x 30Hax BHyTpeHHETro KojaebaH1sI MEPHOCTH MAaTPUYHOTO IMPOCTPaH-
CTBa HaUMHAaETCs Mpoliecc 00pa3oBaHMs MPOCTPAHCTB-BCEIEHHbBIX, 3 KOTO-
pbIX (POPMUPYIOTCS CUCTEMbI IPOCTPAHCTB-BCEJICHHBIX (MeTaBceeHHbIe) B
30HaxX BHYTPEHHETro KoJjiebaHusI MepHOCTHU ITpocTpaHCcTBa (cM. Puc.168).

EcTecTBeHHO, aMIJIMTYJa BHYTPEHHErO KOJieOaHWsI MEPHOCTU MaTpUy-
HOTI'O IMIPOCTPAHCTBA YBEJIMYMBACTCS C YIAJCHUEM OT 30HbI CMBIKAHWSI MAaTpHU4-
HBIX IIPOCTPAHCTB. A 3TO NPUBOAUT K TOMY, UTO B 3TUX 30HAX MOTYT CJUTHCS
BOEIMHO Pa3HOE KOJIMYECTBO (popM Matepuil maHHOro tmuna. Ilpunuém, yem
JaJIbliie OT LIEHTPA 30HbI CMBIKAHWSI MAaTPUYHBIX IPOCTPAHCTB, TEM OO0JIbIIIEE

KOJIMUECTBO (pOpM MaTepuii MOTYT CJIMTBLCS U 00pa3oBaTh BELIECTBO (CM.
Puc.169).

CauBuimecs BoeauHO aBe (opMbl MaTepuii B MEPBOIl 30HE OT LIEHTpa
00pa3yl0T MeTaBCEJEHHYI0 M3 OJHOro MPOCTPAHCTBA-BCeJeHHOH. Tpu
cmBIIMECS (POPMbI MaTepUil (POPMUPYIOT B CICAYIOLIEH 30HE METABCEJIEHHYIO
U3 TPEX MPOCTPAHCTB-BCeJIeHHBIX. [Ipu ciausgHumM deThipéx PopM MaTepuid,
00pa3yeTcs MeTaBCeJIeHHAS U3 CeMH MPOCTPAHCTB-BCeNeHHbIX. CIIMSHME TISITH,
COOTBETCTBEHHO, TAET ABAANATD NATh. CIMsTHUE LIECTU — MIECThAECAT MIECTb.

[Tpu caustHUM ceMu — CTO JEeBATHAANATH, BOCbMU — JIBECTH COPOK IIIECTD,
JIeBSITA — 4YeThIPeCcTa NAThAECAT JAeBATh MPOCTPAHCTB-BCEIEHHBIX, (DOPMUPY-
IOIIX METaBCEJICHHYIO B COOTBETCTBYIOIIEH 30HE BHYTPEHHETO KOJIeOaHMS
MEPHOCTH JAaHHOTO MaTpMYHOro mpocTtpaHcTBa. KosmuecTBo BO3MOXKHBIX
MPOCTPAHCTB-BCEJICHHBIX, BXOASIINX B METaBCEJICHHYIO, OIPEaeasieTCsl Mo
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(dopMmyJsie KoJimuecTBa KOMOMHALIUI U3 MaTepUli, KOTOpbIE 0OPa3yloT Belle-
CTBO IIPOCTPAHCTB-BCEJICHHBIX.

TS C" =n! / m!(n-m)! (14)

rne: 2 <m <n.

n — MakcUMMaJbHOE KOJMYECTBO MaTepuii JaHHOIO THUIIAa KBaHTOBAaHMUS
MEPHOCTHU, ¢ KO3GGULMEHTOM KBAaHTOBAHUS 7Yi, KOTOPbIE 00Pa3yloT IMPO-
CTpaHCTBa-BCEJEHHbIE B JAHHOI 30HE BHYTPEHHEro Kojie0aHusI MEPHOCTU
MaTPUYHOIO IIPOCTPAHCTBA.

Yaie Bcero KoJam4ecTBO IMPOCTPAHCTB-BCEJIEHHBIX, 00pa3yIOLIMX JAHHYIO
METaBCEeJIEHHYI0, MeHbIIle MaKCcuMaabHOro. M yeM nanbliie OT LeHTpa 30HbI
CMBIKaHUSI MAaTPUYHBIX IPOCTPAHCTB, TEM 0OJIbIIE OTJIUYNE MEXKIY BO3MOXK-
HBIM 1 peajibHbIM KOJIMYECTBOM IIPOCTPAHCTB-BCEICHHBIX, 00pa3yIoLIMX JaH-
HYIO MeTaBceJIeHHY10. YeM gajibliie OT LIEHTpa, TeM OOJIbllIe «CBOOOMTHBIX
MECT».

J1es10 B TOM, YTO YCJIOBMSI KBAHTOBAHUS MEPHOCTU JaHHOM 30HbI KOJieOa-
HUSI MEPHOCTU SIBJISIIOTCS JIUIb HEOOXOAMMBIMH YCJIOBHSIMH JIJIsl 00pa30BaHMS
MPOCTPAHCTB-BCEJIEHHBIX. JI0CTATOYHBIM 3TO YCJIOBUE CTAHOBUTCS TOJIbKO TO-
rJa, Koriaa B 3Ty 30HY BHYTPEHHET0 KojieOaHUsI MEPHOCTU MaTPUYHOTO ITPO-
CTpaHCTBa MoOIajgaeT Heo0X0oAMMas Macca MaTepuid I CHHTEe3a 3THX IpPo-
CTPAHCTB-BCEJIEHHBIX.

XOTs Macca MaTepUuil «BbIOPOIIIEHHBIX» U3 30HBI CMBIKAaHUS MaTPUYHBIX
IIPOCTPAHCTB BO BpeMsI CBEPXB3phbIBa OIPOMHAsI, HO Bceraa — KOHEYHas Be-
JUYMHA. DTOW Macchl XBaTaeT Iyl 0Opa30BaHMUS KOHEUYHOTO 4yucJia Mpo-
CTpPaHCTB-BCEJIEHHBIX.

[Toce cBepxB3pbiBa 30HA CMBIKAHUSI MATPUYHBIX TIPOCTPAHCTB YMEHbIIIA-
€TCSl, UTO MPUBOAUT K YMEHBIIIEHUIO Macchl mpuxoasieit Matepuu. Co Bpe-
MEHEM 3TOT MPOLECC MPUXOIUT K HEKOTOPOMY ONpeae/IEHHOMY OaJlaHCHOMY
ypOBHIO. B pe3ynbrate cBepXB3pbiBa, 00pa3yeTcsl CUCTEMA METAaBCEJICHHBIX,
KOTOpasi MoJy4YnJia yCIOBHOE Ha3BaHUE CYNePNPOCTPAHCTBO MEPBOro MOPSIKa,
KOTOopoe oOpasyercs causHueM aAeBaATH ¢opm Mmarepmii (cM. Puc.170 u
Puc.171).

CrnenyeT OTMETUTb, YTO BO3HUKIIIME B 30HAX BHYTPEHHETO KoJjieOaHUs
MEPHOCTH MaTPHUUYHOIO MPOCTPAHCTBA METaBCEJIEHHbIE CAMU OKA3bIBAIOT BJIU-
SIHUE Ha MEPHOCTh OKPYXKaIoIlIEero uX MaTpuyHoro npocrpaHcrea. Mckpu-
BJICHHE, BO3ZHUKAIOILIEe IPU CMbIKAHUHU ABYX MATPUYHBIX IIPOCTPAHCTB, HEO-
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JWUHAKOBO B pa3HbIX HAITPpaBJICHUAX. A 9TO 03HayYaeT HEKOTOPOC OTJIIMYUEC KaK
(1)OpM]>I , TAK 1 KQUECTBCHHOI'O COCTaBa BOGHUKAIOIINX B 9TNUX 30HAaX METaBCC-
JICHHBIX.

Takum 00pa3oM BO3HMKAET HEPABHOMEPHOE pacHpeaeeHUE MaTepuil B
Pa3HBIX HAIIPABJICHUSIX. DTO B CBOIO OYEPEAD IIPUBOIMUT K PA3JIMYHOM CTETIEHU
BTOPUYHOTIO BJIMSHMUSI HA MEPHOCTb MAaTPUYHOTO IIPOCTPAHCTBA BO3HUKAIO-
IIMMU METaBCEJIEHHBIMM B COOTBETCTBYIOIINX 30HAX. VICKpUBJIEHUE, BOZHU -
Kalolllee B MOMEHT CBEPXB3PbIBA, UMEET U PA3HbI 3HAK IT0 OCH, ITPOXOASIIEN
yepes3 30HY CMbIKaHMSI MaTPUYHBIX MTpocTpaHCTB (cM. Puc.167 u Puc.168).

[TosTOMY BO3HUMKAIOIIME B 3TUX BHYTPEHHMUX 30HAX UCKPUBJICHUS MaTPU-
YHOI'O MPOCTPAHCTBA METAaBCEJIEHHbIE BbI3bIBAIOT BTOPUYHOE MCKPUBJIEHUE
MEPHOCTH BO BCTPEUHBIX HaTpaBJICHUSIX, apaIeJIbHO BCE TOM Xe OCHU, TIPO-
XOJsIIelt yepe3 30HYy CMbIKAHUSI MAaTPUUHBIX TIPOCTPAHCTB. DTO BCTPEUHOE
nporubdaHue ¢ AByX CTOPOH, IO Mepe 00pa30BaHMsI METaBCEJIEHHbIX, TPUBO-
JUT K CMbIKAHWIO BTOPUYHOI'O UCKPUBJIEHUSI MAaTPUYHOTO IPOCTPAHCTBA B 30-
He 0ajlaHCHOW MEPHOCTU MaTpUYHOIO MPOCTPaHCTBaA, KOTopas ObLia JI0
cBepxB3pbiBa. TakuM oOpa3oM B pe3yJibTaTe 3BOJIOLMU OMMCAHHBIX BHILIE
MPOLIECCOB, BO3HMKAET 3aMKHYyTasl CUCTeMa METaBCEJICHHBIX — CyNeprpo-
CTPaHCTBO nepBoro nopsaka (cMm. Puc.170).

B Hamrem MaTprMyHOM NPOCTPAHCTBE BCTPEUHOE CMbIKAaHUE, BOZHUKIIIEE
BCJIEJCTBUE BIUSIHUS METaBCEJIEHHBIX HA MEPHOCTb MATPUYHOI'O ITPOCTPAH-
CTBa, BOBHMKAET B METAaBCEJICHHBIX, 00pa30BaHHbIX AEBSThHIO (popMaMu
Matepuit. CyneprnpocTpaHCTBO IPU 3TOM CMBIKAETCsI, KaK CTBOPKU PaKOBUHBI
Mosuttocka. I[lepeTekaroiye yepes 30Hy CMbIKaHUSI MAaTPUYHBIX IIPOCTPAHCTB
¢dopMBl MaTepuu He MUMEIOT odyepedHO¥ 30Hbl MCKPUBJIEHUS MEPHOCTH
MaTPUYHOIO MTPOCTPAHCTBA, B KOTOPOI OHM MOIJIM ObI CJIMThCS. Takue 30HbI
BO3HMKAIOT JIMIIb B CJydae, KOrjaa ABe 30HbI CMbIKAHUSI MAaTPUYHBIX ITPO-
CTPAHCTB OJJHOI'O 3HaKa BO3HUKAIOT OTHOCUTEIbHO «HEJaJIeKO» APYT OT JpyTa.

[Tpu aTOM 00pa3yloTCsl BCTPEUYHbIE BOJIHBI BHYTPEHHEro MCKPUBJICHUS
MEPHOCTH MaTPUYHOIO MTPOCTPAHCTBA, IPU pe30HaHCE KOTOPBIX BO3HUKAIOT
JOTIOJIHUTEJIbHBIE 30Hbl BHYTPEHHETO MICKPUBJICHUSI MEPHOCTU MaTPUYHOTO
NpocTpaHcTBa. B 3TuX 30HaX 00pa3yloTcsl MeTaBCeJIeHHbBIE, BOSHUKIINE ITPU
CIVISTHUU AecaTh (hOpM MaTepuii, KOTOPBIE, B CBOIO OYepedb, BHOBb BBI3BIBAIOT
BCTPEYHOE CMBIKAHUE 3TUX METaBCEJeHHBIX, KaK CJAEACTBUE BIUSTHUS 3TUX
MeTaBCeJIEHHbIX HA MEPHOCTh MAaTPUYHOTO MPOCTPAHCTBA, B KOTOPOM OHM Ha-
XOIISITCS.

OO6pa3syeTcs cynepnpoCcTPaAaHCTBO BTOPOro NOPSAAKA 13 AeCITU (popM MaTe-
puii (cM. Puc.172). I1pu 3TOM cMBIKaHME MeTaBCeJIEHHBIX CYIIEPIIPOCTPAHCTBA
BTOPOTO TOPSIIKA TPOUCXOAUT HA IPYroM OAJITaHCHOM YPOBHE MEPHOCTU
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MaTPUYHOTIO MPOCTPAHCTBA, HEXKEJIM YPOBEHb CMBIKAHUSI CYIIEPIIPOCTPAHCTBA
TEPBOI0 MOPsIAKA. DTO CBSI3aHO C Pa3IMYHOM CTEIIEHbBIO BIUSIHUS MEeTaBCe-
JICHHBIX, 00pa30BaHHBIX JI€CATHIO U ACBATHIO (pOpMaMy MaTEPUil HA MEPHOCTh
MaTPUYHOTO IIPOCTPAHCTBA.

JIJ1s1 BO3BMOKHOCTH 00pa3oBaHUsI METaBCEJIEHHBIX M3 ONMHHAALIATU (DOpM
MaTepuii HeOOXOAUMO YTOOBI TPU CYIEPIIPOCTPAHCTBAa BTOPOIro MOpsiaKa
HaXOJMJIMCh IPYT OT Apyra Ha pacCTOSIHUM He 0oJiee COOCTBEHHOIO pa3Mepa.
ITpu 5TOM BO3HUMKAIOT TPU BCTPEYHBIC BOJIHBI BHYTPEHHETO MCKPUBJICHUS
MAaTPUYHOTO IPOCTPAHCTBA, KOTOPbIE ITPU PE30HAHCE CO3AI0T JOMOJTHUTEIb-
HbI€ 30HbI UCKPUBJIEHMS. B 3THX 30HaX IMIPOMCXOIUT CUHTE3 MEeTaBCeJIEHHBIX
13 oIMHHaguaTu GopM Matepuili. BHOBb BOBHMKAET BCTPEYHOE CMbIKAHUE
METaBCEJIEHHBIX, HO YXE Ha JAPYyroM OajJaHCHOM YpOBHE MATPUYHOTO
npocTtpaHcTBa. OOpa3yeTcsl 3aMKHYTasl TIPOCTPAaHCTBEHHAs cUCTeMa —
CYNeprnpoCTPaHCTBO TpeThero nopsaka (cm. Puc.173).

AHaOTMYHO, 11 BO3MOXHOCTU CIAUSHUS IBeHAALATA (POPM MaTEepUi,
HE00XOIMMO YTOOBI OBLJIO YEThIPE BCTPEYHBIE BOJTHBI BHYTPEHHETO MICKPUBJIC-
HUSI MATPUYHOIO MPOCTPAHCTBA, KOTOPbIE B PE30HAHCHBIX 30HAX CO3HAIOT
YCJIOBUS JIJ1s1 0Opa30BaHMUsI METABCEJIEHHBIX U3 ABEHAALATU (POPM MATEPUIA.
[Ipu 5TOM, BHOBb BO3HMKAET BCTPEYHOE CMbIKAHWE HA APYroM OajaHCHOM
YPOBHE MEPHOCTHM MATPUYHOTIO MPOCTPAHCTBA U 00pa3yeTCcsd HOBAsI OYEHb
YCTOMYMBAS CUCTEMA METABCEJICHHBIX — CYNEPHPOCTPAHCTBO YETBEPTOrO MO-
panka (cMm. Puc.174).

[TaTe cynepnpocTpaHCTB YETBEPTOTO TMOPSIAKA, OJHO U3 KOTOPBIX HAX0-
JUTCSI HA OTJIMYHOM OT APYTUX ITPOCTPAHCTBEHHOM YPOBHE, CO3/1a10T YCJIOBUS
JIJ1s1 00pa3oBaHMs MeTaBCeJIeHHBIX U3 TpUHaaLaTu ¢opm MaTepuii. BosHukaer
BCTPEUHOE CMbIKaHUE, ITPU KOTOPOM 00pa3yeTcsl CUCTeMa METaBCEIeHHbIX,
KOTOpasl CTOJIb CUJIBHO BJIUSIET HA MEPHOCTb MATPUUYHOTO IMTPOCTPAHCTBA, YTO
BO3HUKAET ouepeIHasl CMCTeMa MeTaBCEJICHHBIX, IT0 CBOEH CTPYKTYpE TOXKIC-
CTBEHHasl CyIepIIpPOCTPAHCTBY YETBEPTOIO MOPsIIKA, HO yxKe 0Opa3oBaHHas
JBEHaAlaThio popMaMu MaTEpUIA.

JIBE€ 3TU CUCTEMBI CO3JAI0T YCIOBUS IJIs1 00Opa30BaHUS CIEAYIOIIECH CUCTE-
MbI METAaBCEJICHHBIX BIOJIb OOIIEI OCH, HO YK€ U3 OMMHHAALATU (DOpM MaTe-
puil. YMeHbIIEHUE KOIn4YecTBa (OpM MaTepuit, 00pa3yrolInX KaxKI0€ MOCIIe-
JOyIollee MPOCTPaHCTBEHHOE 00pa3oBaHUeE CBSI3aHO C T€M, YTO YPOBEHb
CMbIKaHUSI METaBCEJICHHBIX MEHSIET CBOM 3HaK. JIpyrumu cioBaMu, UCKPUBIIE-
HYE€ MEPHOCTU MAaTPUYHOTO MPOCTPAHCTBA HE YBEJIMYMBAETCSI, a YMEHbIIIA-
eTCs. DBOJIIOLIMS 3TOrO MPOLEcca MPUBOIUT K IMOCJIeI0BATEIbBHOMY 00pa30Ba-
HUIO BOOJIb OOIIEN OCU CUCTEM MeTaBceJeHHbIX. KomnuyecTBO MaTepui,
00pa3yIolIMX UX IPU 3TOM BhIpOXIaeTcs 10 AByX (cM. Puc.175).
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Ha xoHLax 3toro «iyda» o0pa3yroTcs 30HBI, T€ YK€ HU OOHA MaTepusl
JAaHHOTO TUIIA HE MOXKET CJIUTHCS C APYroi UK IPYyruMu, oopa3oBaTh MeTa-
BCeJIeHHbIE. B 3TMX 30HaX BO3HMKAET «IIpOJaBIMBAHME» HAILIErO MATPUYHOTO
MMPOCTPAHCTBA, U BO3HMKAIOT 30HbI CMBIKAHUS C APYTMM MaTPUYHBIM MPO-
crpaHcTBOM. [1py 5TOM BO3MOKHO BHOBB JIBA BapMaHTa CMbIKAHUSI MaTpU4-
HBIX IIPOCTPAHCTB.

B onHOM ciyyae yepe3 JaHHYIO 30HY CMbIKAHWSI MAaTE€PMM HaILIEro MaTpuy-
HOTO ITPOCTPAHCTBA HAYHYT NepeTeKaTh 1 PACILLEILISITHCS B IPYroe MaTpUUHOE
MMPOCTPaHCTBO. B 1pyrom ciyyae yepe3 JaHHYIO 30HY CMBIKAHUS MOXET IIPH-
TeKaTh U PaCLICIISIThCSI MATEPUU IPYrOro MAaTPUYHOIO IPOCTPAHCTBA, U
BO3HMKHET CMHTE3 MaTepuii HallleTo TUIla. B oqHOM cllyyae BO3HUKAET aHAJIOT
3BE31bl CyNIepMacIuTadO0B, B IPYTOM — aHAJIOT «4€PHOM IbIPbl» aHAJIOTMYHBIX
radapuToB.

DTO OTJIMUME BapraHTOB CMBbIKaAaHUWA MAaTPUYHBIX ITPOCTPAHCTB OYCHDb Ba-
KHO IJIAd ITOHMMAaHUA BOZHUKHOBCHUA ABYX THUIIOB CYIICPIIPOCTPAHCTB IIC-
CTOI'O ITOpAAKa — HEeCTUIYYCBUKA 1 aHTHIICCTUIYYEBUKA, ITPUHITUIINAJIBHOC
OTJIMYUEC KOTOPDLIX 3aKJIIOYaCTCA JINIIDb B HAITPAaBJIICHUU ITICPETCKAHUA MaTepHﬁ.

B onHOM ciiyyae MaTepuu U3 Ipyroro MaTpMyHOIo MPOCTPaHCTBA MPUTE-
KaloT Yepe3 LIEHTPAJIbHYIO 30HY CMbIKAHUSI MAaTPUYHBIX IIPOCTPAHCTB U BbITE-
KaloT M3 HallleTo MaTPUYHOTO MPOCTPAHCTBA Yepe3 30HbI Ha KOHIIAX «IydYeii».
B aHTHIIECTMIYYeBUKE MaTepUU TIepeTeKalOT B MIPOTUBOMOJI0KHOM Harpa-
BJIeHUU. MaTepun U3 Halllero MaTpUYHOIO MPOCTPAHCTBA BBHITEKAIOT Uyepe3
LIEHTPAJIbHYIO 30HY, 4 MAaTE€PUU U3 IAPYroro MATPUYHOIO IMPOCTPAHCTBA
BTEKAIOT Uepe3 «JIydyeBbie» 30HbI CMbIKAHUSI.

YTo Xe KacaeTcs IeCTUIIy4YeBUKa, TO OH 00pa3yeTcs CMbIKaAHUEM ILIECTU
aHAJIOTUYHBIX «JIy4eli» B OTHOM LIEHTPaJIbHOU 30HE. ITpu 3TOM BOKpYT LIEHTpa
BO3HUKAIOT 30HbI UCKPUBJIEHUSI MEPHOCTU MAaTPUYHOTO IPOCTPAHCTBA, B KO-
TOPBIX 00PA3YIOTCS METABCEJIEHHBIE U3 YEThIPHAALIATU (DOPM MaTEpUIA, KOTO-
pBIE€ B CBOIO OUE€PEb CMBIKAIOTCS M 00Pa3yloT 3aMKHYTYIO CUCTEMY METaBCE -
JIECHHBIX, KOTOpasgd OOBbEAWHSET IIECThb JIy4E B OOHY OOIIYI0 CUCTEMY —
mecTuiaydeBuk (cMm. Puc.176).

[Tpryém, KOJIMYECTBO «JIydeii» OTpeneaseTcsl TeM, YTO B HallleM MaTpU4-
HOM IIPOCTPAHCTBE MOTYT CJIMTHCS IPU 00pa30BaHUU MAaKCUMAaIbHO YEThIP-
HaauaTh opMm Matepuit faHHoro tumna. [Ipy 3ToM MEpHOCTh BO3HUMKIIIETO
00beIMHEHUSI METaBCEJICHHBIX paBHA T (7t = 3.14...).

DTa COBOKYITHAasI MEPHOCTh 0J113Ka K TpEM. IMEHHO MO3TOMY BO3HUKAET
LIECTh «Iy4Yel», UMEHHO TT0O3TOMY TOBOPSIT O TPEX UBMEPEHUSIX U T.1. TakuM
o0Opa3oM obpa3syeTcsd OajlaHCHasl cUCTeMa pachpeacsieHUusT MaTepUil MEXKILy
HaIllUM MaTpUYHBIM ITpocTpaHcTBOM U ApyruM. Ilocie 3aBepiiieHust popMu-
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poBaHus IllecTunydyeBuka, yCTOMYMBOE COCTOSSHUE KOTOPOrO BO3MOXKHO
TOJIBKO JIUIIb IPU TOXIAECTBE MEXKIY MAaCCOM MPUTEKAIOIIMX U BHITEKAIOIINX
W3 HETO MaTEepU:

[l dmedi = 6 [| q© dmidi (15)

Tac.

X(+) — HCHTpPAJIbHAaA O6HaCTB CMbIKAHUA MaTPUYHDLIX ITPOCTPAHCTB, 4YEPC3
KOTOPYIO MaTCpUH INPUTCKAIOT B HAILIC MaTPHUYIHOC ITPOCTPAHCTBO.

N — «Iy4eBbIe» 30HBI CMBIKAHUS C APYTUM MAaTPUYHBIM ITIPOCTPAHCTBOM,
yepe3 KOTOpOoe MaTepUM BBITEKAIOT M3 HALLIEr0o MAaTPUYHOI'O ITPOCTPAHCTBA.

i — yncio popm marepuii, oopasyrouux llectuinyyeBuk.
m; — Macca MaTepuil.

ToxpaecTBo (15), mjIs Bcero Halero MaTpUMYHOIO NPOCTPAHCTBA, MOXKHO
3arnucaTh B 0oJiee y100HOM BUE:

] 5 dmi di - 6 [ q© dm; di1 =0 (16)

Kaxk BugHO 13 3T0M (hopMYyJibl, 3aKOHBI COXpaHEHMSI MaTepUU He Hapylla-
I0TCS Ha JIIOOOM YPOBHE IPOCTPAHCTBEHHBIX 00pa3zoBaHuil. OT MUKPOKO-
cMoca JIo MaKpoKocMoca OHM ob1ure. EAMHCTBO 3aKOHOB, KOTOpPOE CJIEAYET,
XOT$1 ObI Y2K€ 13 TOr0, YTO MUKPOKOCMOC SIBJISIETCSI CTPYKTYPHO# 023011 Makpo-
KOCMOca.

Y AHTULIECTUYYEBUKA LUUPKYJISLASI MaTeprUr UIET B OOpaTHOM Harpa-
BJICHUH, OT TPAHMII 3TOTO CYIEPIPOCTPAHCTBA K €ro HeHTpy. [ Ipnuém, uckpu-
BJIECHME MAaTPUYHOI0 NPOCTPAHCTBA MAaKCUMAJILHO B TPAHUYHbBIX 00JIaCTSIX U

MUHUMAJbHO B LIEHTPE 3TOr0 IMPOCTPAHCTBEHHOTO 00Opa3oBaHUS (CM.
Puc.177).

YciaoBuem YCTOﬁQHBOFO COCTOAHUA AHTI/IH_IGCTI/I.TIYLIGBI/IKa ABJIACTCA
rapMoHUd MCXKIAY BbLITCKAIOIINMHW MAaTCPpUAMM 4YCPEC3 LHCHTPAJIbHYIO 30HY
CMbIKaHUMA MAaTPUYHBIX ITPOCTPAHCTB 1 CUHTE3NPYEMBbIMU B I'PAHNYHBIX 30HAX
CMbIKaHUA (BHCH_[HI/IX) MarepuiaAMm JAaHHOI'O THUlla KBAHTOBAHUA MECPHOCTHU.
DTOT 6a71aHC MOXKHO OITMCaTh TOXKIACCTBOM BHUIA:

[l am: di =6 [l ne dm di (17)
Tac.
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¥ — LIeHTpaIbHAas 30Ha CMBIKAHWSI MAaTPUYHBIX IIPOCTPAHCTB, Yepe3 KO-
TOPYIO MaTE€pUM BBITEKAIOT M3 HaAIllero MaTpUYHOro MpOCTpaHCTBaA (CyIep-
aHaJIOT — «4€pHasl AbIpa»).

N — KpaeBble 30HbI CMBIKAHUSI MATPUYHOTO IPOCTPAHCTBA, Yepe3 KOTO-
pble MaTepUU MIPUTEKAIOT B Hallle MAaTPUUYHOE MPOCTPAHCTBO,

mi — Macca MaTe€pum J1aHHOI'O BHUA.

ToxnecTBo (16) MOXXHO TiepernucaTh B 0oiee yIOOHOM I TOHUMaHUS
BUJIE:

Il dmi di - 6 | ne dmidi= 0 (18)
EcTecTBEHHO, TAKMX CYIEPIIPOCTPAHCTB B HALLIEM MAaTPUYHOM ITPOCTPaH-
cTBe MHOTo. OHU CO3/1al0T KaK Obl y3/Ibl B MATPUUYHOM TMPOCTPAHCTBE U

SIBJISIIOTCSI «aTOMaMM» B HEM. M1 BHOBB CTPYKTypa MaKpOKOCMOCA aHAJIOTMYHA
CTPYKTYpe MUKPOKOCMOCA. DTO ell¢ OAHO MOATBEPXKACHNE UX AUHCTBA. ..
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Martpu4yHoe TIPOCTPAHCTBO — HEOAHOPOIHO (AHU30TPOITHO) MO MEPHO-
CTHU. DTO MPUBOAUT K CMBIKAHUIO C IPYTUMMU MaTPUUHBIMU ITPOCTPAHCTBAMU
B OTHUX 30HAX HEOJTHOPOAHOCTU M O0OpPa30BaHUIO CymepmpoCcTpaHcTB. s
YCTOMYMBOCTU MaTPUYHOTO ITPOCTPAHCTBA HEOOXOIUM 0aIaHC MEXKTY KOJTUe-
CTBOM MaTe€pUU, CUHTE3MPYEMOI B MOJOKHUTENbHBIX 30HAX CMBIKAHUS MTPO-
CTPaHCTB M KOJIMYECTBOM MaTepHM, BBITEKAIOIIEH 13 OTPHIATEIbHBIX 30H. B
pe3ysbTraTe 3TUX IIPOIECCOB, BO3HMKAET HEKOTOPOE KOJIUUECTBO CyIepIIpo-
CTPAHCTB THUMA LIECTUJIyYeBUKA (N1) U aHTULIECTUIIyYeBUKa (n2). Bo3mo-
>KHOCTb YCTOMYMBOCTH MaTPUYHOTO ITPOCTPAHCTBA ITOSIBJISETCS B CJIydae BbI-
TTOJITHEHMSI TOXKIECTBA:

m [ dmi di - 6 [ @ dmidi=n [0 dmidi- 6 [q @ amdi (19)

BeposiTHOCTh 00pa30BaHUs HIECTUIYYeBMKA M aHTUILIECTUIyYeBMKA O -
HaKoBa M B MacllTabax BCero MaTpUYHOro mpocTpaHcTBa. KojgnyecTBo Kak
OJIHUX, TaK W JPYIrUX MPUMEPHO OAMHAKOBO: (m=nz). [Ipu 3TOM BBINOJIHSI-
I0TCS1 YCIOBUSI MAaKCUMaJIbHOM CTAaOMJIbHOCTU MAaTPUYHOTO MPOCTPAHCTRBA.
ITocne mpocreiimx nmpeodpazoBaHuii BeipaxeHus (19), monydaem:

H(x‘*’ - ) dmidi=0

Jln© = ) dmi di= 0 (20)
B])IHO.T[HeHI/Ie yCHOBI/Iﬁ ypaBHeHI/Iﬁ BO3MOXHO JIUIIIb HpI/I:
X(+) = X(')

N0 =n® (21)

DTU 30HBI CMBIKAHUWSI MATPUYHBIX IIPOCTPAHCTB UMEIOT CJIEAYIOLIE MEp-
HOCTU:

3,141532654 < dy+ < 3,16179589
2,859747348 < hn¢) < 2,87995058 (22)
Y COOTBETCTBEHHO:

2,859747348 < A < 2,87995058
3,141532654 < hy+ < 3,16179589

[HIecTraydyeBUKU ¥ aHTULLIECTUIYYEBUKU 00Pa3yIOT COTOBYIO CTPYKTYpPY B
MaTPUYIHOM IIPOCTPAHCTBE 1 CO3MAIOT «CKEJIET» — «KPUCTAJUIMYECKYIO PEIIIe-
TKY» MaTpUYHOT0 MpocTpaHcTBa. MMeHHO Ha ypOBHE MaTPUUYHOTO IPOCTPaH-
CTBa BO3MOXHO YBUAETh HAM0OJI€€ SIPKO TOXKIECTBEHHOCTh MAKPOKOCMOCA 1
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MUKpoKocMoca. Kaxxmoe MaTpuuHOE IIPOCTPAHCTBO JAHHOTO TUIIA ITPEACTa-
BJIsIeT co0oii JenTy Médyca. MaTpuuHbIe MPOCTPAHCTBA — TOXKE 3aMKHYThIE
CUCTEMBI. DTO CBSI3aHO C TEM, YTO YCIOBUSI JOMYCTUMOI MEPHOCTH 11 TAKUX
IIPOCTPAHCTB BBIMOJHSIOTCS HE BE3/I€ B IPOCTPAHCTBE HEMMPEPHIBHOM MEPHO-
CTU... MaTpuUHbIE MPOCTPAHCTBA HE ABJISAIOTCS KOHEYHbIMU ccTeMaMu Kocmo-
ca, a, BCero Jiuib, 3jemenTamu boasmoro Kocmoca. CyiiecTByeT MHOXECTBO
ypoBHei KocMoca, 1 MBI 3aTJISTHYJIM JIMILB B MaJIEHBKOE «OKOIIIEYKO» OTHOTO
U3 HUX...

YenoBek Bcerma CMOTPES Ha 3BE€3/1bI M MeUTajl, MeuTal... B monco3HaHuu
KaXKJI0TO YeJI0BEKA CIIUT NaMsITh O JAJIEKMX U MPEeKPaCHbIX 3BE31aX, C KOTOPBIX
KOTJa-TO MPUILJIM HAa 3eMIIIO €ro Ipeaku... CouT 3a0JJOKMpOBaHHAS B MO3Ie
IIamMsaTh, CIIUT CaM YeJIOBEK... HO Ayllla €ro TIHETCS K 3BE3aaM, 1 YemoBek
XIET Yynaa... Yyna oTKpbITHS U IIPOCBETICHUS CO3HaHu... Yyna [1o3HaHus
cebd B okpyxarouieMm ero boabimom Kocmoce...

Macradsl KocmMoca — KosioccajibHbI, €CJIM OpMEHTUPOBATHCS Ha YeJl0-
BeyecKue MepKu. M HruKakue pakeTbl, KOTOPbI€ TaK aKTUBHO ITLITAIOTCS 3a1y-
CKaTb >KUTEJIU 3eMIU AJ1s1 To3HaHus boabiioro KocMoca HUKorga He CMOTYT
IIOMOYb YEJIOBEYECTBY CHSTH 3aBECYy C 3TOM TaK HeE Jalolleil TTOKOs TaliHHL...
M nniib HECKOJIBKO «ITy0zKe» MO3BOJISTIOT 3aIITHYTh KOpaOJiv HOJIb Iepexo1a
— HJIO, KOoTOphbIX, K COXaJeHUIO, Y YeJOBeUeCTBa ToXe IoKa el Het... U
naxe HJIO, koTopble MO3BOJISIOT TIepeMelllaThCsl Ha MUIIMApAbl CBETOBBIX
JIET, He pelIaloT 3TOoi MpoOJIEMbl, 3TO TOJbHKO OJHA «I[IeCUMHKAa» Ha Oepery
oeckpaiiHero okeaHa boapnroro Kocmoca...

Toabko pa3BuB cBoil Mo3r, cBoto CymHocTb, cBOE€ Co3HaAHHUE YETOBEK MO-
>KET MOMNbITaThCd MPOHUKHYTH najbliie. Toabko PA3YM B cocTosSTHUM IBU-
raTbCcsl BOeped, OT OJHOTO TOPMU30HTA K ApyromMy. [J1aBHOE — HE OCTAaHOBUTbH
cBo€ pazButue. Ilepemenienue cO3HaHNS €CTh €IMHCTBEHHO J€iiCTBEHHDIIi CIIO-
c00 no3Hanusa Kocmoca. Camas syumas B KocMoce TexXHOJ10rHs He CIIOCOOHA CO-
31aTh CPEACTBO NEepeMeIeHNs, He MMelolee mpeae’ia.

Kocmuueckue kopabiu, cBOpauyMBalle M pa3BopadyrBaloliye mpo-
CTPAHCTBO, CITOCOOHBbIE TTepeMelaThCsl B METaBCEJIEHHOI, HE B COCTOSIHUU
MPEOo0JETh KaueCTBEHHbBIC Oapbephl MATPUYHBIX ITpocTpaHCTB. [1pu momnbiTke
OCYIIECTBUTH TAKOM MepexXod, MPOUCXOIUT TOJIHASI aHHUTUJISILIASI MAaTePUU.
[TpryKH 3TOMY HECKOJIBKO, OHA 13 OCHOBHBIX — Pa3/IMYHbII KaueCTBEHHBIM
COCTaB BEILECTB pa3HbIX MATPUUYHBIX IPOCTPAHCTB U pa3IMUHbIe KOI(PDULIM-
€HTBI KBAHTOBaHMS MepHOCTU. KonuecTBEeHHBIN 1 KaUeCTBEHHBIN COCTaB —
HECOBMECTHMbI, HU ITPU KaKMX yCJIoBUsIX. BellecTBoO oHOrO THIA, Ionaaas B
IIPOCTPAHCTBO IPYTroro TUIIA, MOJHOCTBhIO pacmnanaeTrcs. M3 3Toil maccel
CUHTE3UPYeTCs BEIIECTBO TOXKIESCTBEHHOM C IIPOCTPAHCTBOM CTPYKTYPOI.
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JIpyroi mpru4YMHOM OrpaHUYCHUS BO3MOXHOCTE KOpabJieid HOJIb IEPEXO0-
J1a SIBJISIETCS] MPUHIUI UX Pa00Thl, KOTOPBIi OCHOBAH HA MCIO/Ib30BAHUH IICH-
3HEPruM MUWJIOTOB /ISl 3aIlyCKA MPOLECCOB NMEPETEKAHUs C OJHOr0 YPOBHS Ha
Jpyroii u oopaTHo. [1pu 3TOM HCIIOJIB3YETCS TIOHUMaHKE MPOLIECCOB MEpeTe-
KaHUsI MaTepUid MpU AEJE€HUM KJIETOK XXMBBIX opraHu3MoB. Kpome 3Toro,
MEXKY pa3HBIMU IPOCTPAHCTBEHHBIMM YPOBHSIMHU B JIOKAJILHBIX O0ObEMAX Me-
pUOINYECKM BO3HUKAIOT BUXPEBBIE IBUXKEHUSI MaTEpUl KaK TaHHOTO TUIIA,
TaK M IPOMEXYTOUYHBIX, YTO B CBOIO OUEpEIb ACJIaeT HEMPEACKa3yeMbIM KO-
HEUYHBIN pe3yJIbTaT IIepeMeIleHNsI. DBOMIOLMOHHOE PA3BUTHE YEJIOBEKA JAET
(TIpY MpaBUJILHOM Pa3BUTUM) LEJIbINA Psi MIPEUMYILLECTB, KOTOPbIX HUKAKast
T€XHUKa HE B COCTOSIHUM MOJIYyYUTh. BCITOMHMTE, TPy TApMOHUYHOM Pa3BU-
TUU YEJI0BEKA, €r0 CYIIHOCTH, HapabaTbhIBAIOTCS MOCIEA0BATEIbHO TeJIa CYy-
IIIHOCTU pa3HOIo Ka4eCTBEHHOro cocTana. [1o Mepe 3BOMIOLIMOHHOI HApabOT-
KM TeJI, KAYeCTBEHHbIC Oapbephbl MEXAY YPOBHSIMHU MCYE3AI0T, U BO3HUKAET
BO3MOXKHOCTb CBOOOIHOTO IIEpEeMEILICHUS CO3HAHUS U CAMOI CYLIIHOCTU Ha
JIIOOOM U3 3TUX YPOBHEM.

ITocne 3aBepiieHMsI BHYTPEHHET0 3€MHOIr0 IMKJA Pa3BUTUS, KOTOPBIN
SIBJISICTCS JIA1b OTIIPABHOM TOYKOM IJISI TapMOHUYHOTO pa3BuTus B Kocmoce,
YeJIOBEK OTKPBIBAET 151 Ce0s1 KAUECTBEHHO HOBYIO «ABEpb» BeenenHoii. [1po-
JOJKasi TApMOHWYHO pa3BUBATh CBOM MO3I, CBOIO CYIIIHOCTb, YEJIOBEK Hapa-
OaThIBAaCT HOBBIE TeJa Y CBOEH cylIHOCTU. M mo Mepe mociaemoBaTeabHOM
SBOJIIOLIMOHHON HAPaOOTKM 3TUX TEJI MCUE3AI0T YKe 0apbepbl HE TOJILKO ILJIa-
HETapHOro MacliuTada, HO M KauecTBeHHble Oapbepsl VMeTaBce/ieHHOI, cynep-
MPOCTPAHCTB ¥ MATPUYHBIX MPOCTPAHCTB. U 3TOT nponecc — 0eCKOHeYeH...

J1o Tex 1mop, IMoKa pa3yMHOE CYILLECTBO, KOTOPOE He 00s13aTEIbHO JOJIXKHO
OBITb TYMAHOUAOM, HE OCTAHABJIMBAET CBOETO PAa3BUTUS, IOKA HE HAUYMHAET
CUMTaTh ce0s «0OronoJOOHBIM», €r0 pa3BUTHE ITpojorKaeTcsa. Bo3MoxxHa
TOJIBKO CaMOOJIOKMPOBKA, KOTOpasi HUKOIIA HE BOBHUKHET, €CJIN CYILLIECTBO
COXPaHMUT CBOIO BHYTPEHHIOIO TAPMOHMIO, COXPAHUT «30JIOTOE CEYECHUE» Oa-
JIJaHCa MMOTOKOB Cep/Lia, BOJIY, pa3yMa... €CTECTBEHHO, C YYETOM MOSIBJISIOLIMX -
Cs1 HOBBIX KAQUECTB U HOBOW CTPYKTYphbl CyLIHOCTU. HeoOxonumMo 4E€TKO
VSICHUTD, U4TO (PU3UYECKHI1 MO3T SIBJISIETCS TOJbKO (DyHAAMEHTOM, OOcCIIeurBa-
IOLLIMM ITpoLecc MblLIeHUs. HelipoHbl (P131MUecKoro Mo3ra He MbICJIAT, OHU
JIMIIIb PacHIeIVIAIOT BelmecTBO (PM3MYEeCKOro YPOBHS HA MaTepUH ero oopa3syio-
IMe, a 3TO, B CBOIO 0UYepe/lb, CO3JAET HEOOXOAMMBbIM MOTEHLMA U o0ecreye-
HIE OCTAJIbHBIX YPOBHEN HEMPOHOB. D(UPHBIE, aCTPAIbHbIE U MEHTAJIbHbIE
TeJla HEUPOHOB Ha COOTBETCTBYIOIIMX YPOBHSIX 00pa3ylOT CBOM CUCTEMbI —
3(UpHBI, aCTpaJIbHbI 1 MEHTAJIbHBIA YPOBHU MO3ra, KOTOPHIE TaK XKe
MaTepuajibHbl, KaK U (pu3udeckuii. [Tpoliecc MbIlUIEHNS BOBHUMKAET UMEHHO Ha
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AOTUX YPOBHSX, KaK CICACTBUE UMPKYJISILMU pa3HbIX MOTOKOB SHEPruun (Ma-
TepPUM) MEXITY STUMU YPOBHAMMU. [IprUEM, B IIpoLiecce MbILIICHUS BOBHUKAET
MHOXECTBO Pa3JIMYHbIX MOTOKOB MaTepUil KaK IO COCTaBy, TaK M MO
aKTMBHOCTU, KOTOPbIE MOTYT 3aXBaThIBaTh pa3HOE KOJMYECTBO YPOBHEH MO3ra
pa3zymMHoro cyumecrtsa. M1 4acTo mpruYMHOM OCTAHOBKM Pa3BUTUSI SIBIISIETCS
yOEXIEHHOCTh B TOM, YTO €CJIU (PU3NYECKUI MO3T UMEET OrpaHUYCHHBIN
00BEM, TO HEBO3MOXKHO U3 HEro «BbIKaTh» OOJIbIIIE, YEM OH MOKET 1aThb... Bcé
KOHEUYHOE — KOHEYHO, HO...

Ecnu pazymMHoOe Cyl1eCcTBO HE B COCTOSTHMM U3MEHUTb CBOM (pU3MUYECKUIA
00BEM MO3ra, TO, YTO EMY MEIIAET UBMEHUTH pa3Mepbl KAYeCTBEHHBIX CTPYKTYP
MO03ra Ha IPYTHX YPOBHAX? DTO OTKPHIBACT ABEPU 1151 0ECKOHEYHOIO PA3BUTHS.
Heo6xoauMo TOIBKO 3HATh, KAK 3TO JAeJaeTca U [IPU 3TOM He HApYLLIUTh rap-
MOHMM Ha JJI0OOM M3 BO3MOXHBIX YpOBHEH. YeroBeueCcTBO U He T10103peBaeT
0 KOJIOCCAJIbHOM 3BOJIIOLIMOHHOM MOTEHIIMAJIE, KOTOPbIM OHO PacCIioJaraer.
Heo6xoanMo uiib 3HaTh «KJII0Y» K PACKPBITUIO 3TOTO MoTeHLMana. M Moxer
OBITb 3Ta KHUTA IIOMOKET KOMY-TO 13 Bac HATU TaKoM «Kao4d». Hamo Bcero
JIMIIb BHUMATEJILHO IPOYUTATh U 3aayMaThbCsl. M1 OTKpoeTcs n1Beph B «HEBO-
3MOXHOE» — B O€CKOHEUHBIA M IpeKpacHbI myTh MctuHbl n [1o3HaHUS
Kocmoca u camux ceosl...

N ewrg... Xorenoch 661 00paTUTH Ballle BHUMAaHUE Ha TAKOE SIBJICHUE MPU -
ponbl, Kak BpemMsa. Uto Ttakoe BpeMms? Kaxknbiii 4yeaoBeK 3HAeT I€Hb CBOEro
POXIEHUS M TO, YTO C 3TOTO JHS OH UAET MHOTAA ObICTPElt, MHOTIIA MeIJICHHE
HaBCTpeUy CBOEH CMEPTU... YelIOBEK 3HAET, YTO €My OTBEAEH onpeaeIéHHbI
CPOK 3KM3HM, U3MEPSIEMbIIA B rojax, Mecsiax, JHsIX, Yacax, MUHYTaX U CEKyH-
nax... Ho mano kro nonumaer, yro BpeMeH HE CYIIIECTBYET BOOBIIIE,
YTO OHO SBJISIETCS JUIIb CUCTEMOM OTCUETA, KOTOPYIO MpUAYMal Ha 3emJie
YeJIOBEK TSI COOCTBEHHOTO CBOETO yn100OCTBa. Bpemsi — ycji0BHO, KaK YCJTOBHBI
MPOLIECCHI, IPOTEKAIOIINE B BEILIECTBE, B MATEPUN, KOTOPHIE UMEIOT CBOM L1 -
KJIbI, PUTMBI, U MX Y€JIOBEK UCIOJIb3YeT, KaK eAMHUILY OTCUeéTa BpeMeHU. Of1-
HU U1 T€ XE IMPOLECChl B pa3HBIX TOYKAX IJIAHETHI MPOTEKAIOT C HEKOTOPBIMU
OTJIMYMSIMMU, KOTOPBIE YACTO OBIBAIOT CTOJIb HE3HAYUTEIbHBIMU, YTO UX IIPO-
cTo He 3ameuatoT. Ho, TeM He MeHee, onu ecTh. Ha cKOpoCTh MpOTEKaHMS MPO-
1IECCOB OKa3bIBAIOT BIMsIHUE (hopMa MaTepUAJIbHbIX TeJ, KOJIMYECTBO U Kaye-
CTBO dHepruii, npuxoaamux u3 Kocmoca. M xorenock Obl OTMETUTD, UTO
U3MEHEeHMS (BO3MYILIEHUSI) IPOUCXOIST HE TOJbKO HA (PU3MUYECKOM YPOBHE.
OHu TakKe BO3HMKAIOT M Ha BCeX IPYTrux ypoBHSX. Bo3nelicTBre TTOTOKOB,
WIYILIVX U3BHE, B IIEPBYIO OYEPEAb BbI3bIBACT U3MEHEHMSI HA MEHTAJIbHBIX, T10-
TOM Ha acTpaJbHOM 1 3¢pupHOM YpOBHsIX. M TONBKO mociie 3Toro — Ha (pu3u-
9eCKOM. DTO CBSI3aHO C TEM, YTO BCE OHU COCTABJISIOT OJTHY CUCTEMY, HO UME-
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10T Pa3HbIA KOJMYECTBEHHBIN M KAYECTBEHHBIMA COCTAaB MX 00Pa3yIOILINX Ma-
TEepUiA, a TAKXKE UMEIOT Pa3HYIO ITOJABUXHOCTb CTPYKTYpP (MHEPLUMOHHOCTD). 1
MMO3TOMY, JJISI CO3JaHUS HEYCTOMYMBOCTU U BUIOMU3MEHEHUS HEOOXOoauma
pa3inyHas Cujia BHELIIHETO BO3AECTBYUS, YTOOBI BBI3BAaTh 3TO U3MEHEHME.

MN3meHeHure, BO3HUKILIEE HAa BHEITHUX IJIAaHAX HALLIEH MJIaHEThI, IIOCIeI0-
BaTEJIbHO MPOXOJs YePe3 MPEAbIAYIINE YPOBHU, TOCTUTHET €CTECTBEHHO
(pr3ruecKoro ypoBHs 1 IMposiBUTCS HA HEM. Celiuac MbI ITOJOIUIY K HOHUMA-
HU1IO BO3MOXXHOCTU BHIAEHHUS Oymaymiero... M, kak BUauTe, B 3TOM HET HUYETO
MHUCTUYECKOIO WIM CBEPXbECTECTBEHHOro. IIpencraBum, 4To MBI C BAMU
HaXOOUMCS B CEMUITAXXHOM JoMme. [1epBblii 3TaxK — (pU3MIeCKUii ypOBEHbD U,
COOTBETCTBEHHO, BTOPOM — 3(pUPHBINA, TPETUI — acTpaJIbHbI, YETBEPTHIN,
MSTHINA, IIECTOM U CEAbMOI — MEPBbIN, BTOPOI, TPETUN U YETBEPTHIN MEH-
TaJIbHbIE YPOBHU. A Terepb paCCMOTPUM CUTYalLIMIO, KOIIA «KUTEJIN» CEdb-
MOTO 3TaxkKa HE 3aKPbUIY BOY, U OHa HAUMHAET 3aJIMBaTh 3TOT 3Tax. Yepes Ka-
KO€-TO BpeMs BOAa MPOCOYMUTCS HA LIECTOM, MOTOM — IISIThIA, YeTBEPTHIH,
TPETUIA, BTOPOU 1, HAKOHELI, HA TIEPBBIN 3Tax. M ecim Kakon-HUOYIb « K-
JIell» TIEPBOroO 3TaXka MOJHUMETCS Ha JU(dTe Ha CeaAbMOI 3TaX paHblIe, Y4eM
BOJA IIPOCOYUTCS Ha OCTAJIbHBIE ATAXM, YBUIUT 3TO U CIYCTUBIIUCH, HAYHET
MpeayIpeKaaTh BCEX OCTaJbHbBIX 00 OITACHOCTU, TO T€ MOTYT IPOCTO MOIHSITh
€ro Ha cMex... Ml mpocTo couTyT cyMacIie MM, KaKk O4€Hb 4acTO ObIBAJIO
C TEMU, KOTOPBIX JIIOAU 3BAIU «IMPOPOKAMMU» WJIHN «ACHOBUIAAIMMH» , [IOTOMY,
YTO TO, YTO OHU BUAEJIM HA «CEIbMOM ATAXE», Yallle BCETO0 HE OYEHb HPaBU-
JIOCh BJIaCTb UMYLLIMM Ha «MEPBOM»...

M Bcerna myyiiie ObLIO IJIsI TAKOTO «BUISIIIET0» ITPOCTO HAUTHU «KJTIOY» OT
KBapTUPHI, 1€ JbETCS BOJA M IOCTapaThCsd (€CIM KOHEYHO ITOJIYYUTCS)
3aKpbITh KpaH. Ho oueHb penko, K coxXajaeHUIO, yIaBaJIOCh HAWTU 3TOT «KJTIO-
YUK»... © MHOTHMX MPOPOKOB, TI0 HEBEXKECTBY CBOEMY MJIU T10 BEJICHUIO «CUJIb-
HEMUIIMX», JIOAU IIPOCTO 3a0pachlBaIM KAMHSIMU WM CXXUTaJiu Ha KOCTpax,
KaK KOJAYHOB U BEJbM...

OnHoI 13 caMbIX M3BECTHBIX MTPOPOYMUIL U SICHOBUISAIIMX ObLIa LIapylia
Mukanna, KoTopas 3a ThICSUy JIET JO POXKIEHUSI XpUCTa oIurcalia COObITUS,
CBSI3aHHbBIE C HAM M ITOKa3aJja IaXxe IepeBO, U3 KOTOPOTo OYAET CleIaH KPECT,
Ha KOTOPOM €T0 PAaCITHYT. JTa XEHIIMHA BbI3bIBAJIa Y>KaC B CO3HAHUM OKPY>Ka-
IOLIMX €€ IO, KOTOPbIE ObLIM HE B COCTOSTHUM MOHSITH IIPOMCXoasero. 1o
HAILIMX JHE JOIIJIN TOJbKO TPU U3 AEBSTU HAIIMCAHHBIX €10 KHUT O bynyliem
YeJIOBEUECTBA, OCTAIbHbBIE ObLIN COXCKEHHI. ..

Jlpyroii >)KeHILIMHOM, CJBIBIIEH sicHOBUasIel, Obl1a Kaccanapa u3 Tpown,
noub Haps IIrpca, KoTopyro TakKe He ITOHMMAaIA JaXKe CaMmble OJIM3KUE € JTI0-
Iu (00 aToM B yacTuuHOCTU nuiieT lomep). bojiee mo3mHUM TPOPOKOM OBLT
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HocTtpamamMyc, KOTOpbIN B CBOMX CTUXaX OYEHb TOYHO OITMCHIBAJI COOBITHS OY-
JYILIETO, HO K COXAJICHUIO ¥ OH HE HAIILIEJ TOTO «BOJILIEOHOIO KITIOUYMKA», YTO-
ObI YTO-JIMOO U3MEHUTD...

DTO — T€, 0 KOTOPBIX MbI 00Jiee WM MEHEE CAbIIIAIN, a CKOJIbKO UMEH HE
coXpaHWIa IMaMsTh 4YesloBeuyecTBa... [IpakTuuecku Bcerma 3T JIIOAW ObLIU
OYeHb HECYACTHbI M HEMOHSITHBI COBpeMeHHMKaM. VX naBuja U yrHerasia
TSKECTh 3HAHUS OYAyIIEro, KOTOpoe OHM HE B CHUJIaX ObLJIM U3BMEHUTb... [1y-
O1Ha >X€ MPOHUKHOBEHMS MbICJIbIO, CO3HAHUEM B Oyayllee 3aBUCUT OT TOTO,
Ha KakKol ypOBEHb, «3Tax» IJIaHEThI, YeJIOBEK CMOT CMECTUTHCSI CBOUM
co3HaHMeM. MakcuMaJjibHasl r1yorMHa MPOHUKHOBEHUS B Oyayllee Hallein
TUIAHETHI BO3MOXKHA, IPU MBICJIEHHOM CMEILIEHUY HAa YETBEPThIA MEHTAIbHBIN
ypoBeHb I1aHeThl. [Ipy 3TOM MOXXHO 3arIsIHYTh Ha COTHU, THICSTUM JIET BIIE-
pé€n. MuHUManbHOE cMellleHre — Ha 3(PUPHbBINA YPOBEHb, KOTIa MOXXHO YBU-
JIETh Oyaylee OJVKalIIuX THE, MECSLIEB U JIET.

A teriepb — uTO Kacaetrcs IIpomwioro...

Bcé npoucxonsiee B Ipupojie, CBI3aHO C UBMEHEHUEM MaTepuii, UX CO-
cTaBa, KOJIMYECTBA U TOM UJIM MHOM JMHAMUKOM MX 3BoJIIouMU. BcnmomHuTe,
Hallia MeTaBcelieHHas 00pa3yeT CUCTEMY IMCKPETHBIX IPOCTPAHCTB Pa3HOTO
Ka4eCTBEHHOT'O U KOJIMYECTBEHHOTrO cocTaBa. Hallle mpocTpaHCTBO-BCEIEH-
Has 00pa30BaHO CIMSIHUEM CEMU (pOPM MATEpUI U HAXOAUTCSI B HEKOTOPOM
CMEILEHNY OT LIEHTPA 30HbI UCKPUBJIEHUSI MEPHOCTHU, B KOTOPOM «pOaAUIaCh»
Hallla MeTaBceJeHHas. B 1ieHTpe 3Toi 30Hbl 00pa30BaJlOCh NPOCTPAHCTBO-
BCEJIEHHAas 13 JeBITU (POpM MaTepuil U, MOCJEI0BATEIbHO YIAISIsICh OT
LICHTPA, B JMCKPETHBIX 30HAX U3MEHEHUS MEPHOCTU Ha AA, 00pa30BaIuCh
MMPOCTPAHCTBA-BCEJIEHHbBIE U3 BOCbMU, CEMU, LIIECTU, IISITA, YETHIPEX, TPEX,
JIBYX (popM MaTepuii HAILIErO TUIIA KBAHTOBaHUS MepHOCTU. U eciiu paccma-
TPUBaTh B TJIOOAJbHOM MacCINTa0€ 3BOJIOLMIO METABCEJICHHOI, MOXHO
MPUATU K YMO3AaKJIIOYEHUIO O TOM, YTO LIEHTPaJIbHAas1 30Ha U3 AEeBITU (HOPM
MaTepuil MAaKCUMaJbHO YCTOMYMBA, B TO BpeMsl, KaK ITOTPaHUYHbIC 30HbI —
HeCTaOWJIbHBI, U BHEIIHWE BJIMSIHUS BbI3BIBAIOT B MOrPAaHMYHBIX ITIPOCTPaH-
CTBaX-BCEJIEHHBIX, 00pa30BaHHbBIX CIUSIHUEM IBYX (DOpM MaTepuii, HEYCTOM-
YUBOCThb. I mpu 3TOM BO3HUKAET 3BOJIOLIMOHHOE PAa3BUTUE T€X WM MHBIX
MIPOLIECCOB B BELIECTBE, O0OPaA3yIOIIEM 3TU IIPOCTPAHCTBA-BCEICHHbIEC. DTU
BO3MYILEHMS Yepe3 30Hbl CMBbIKAHUS C TIPOCTPAHCTBOM-BCEJICHHON U3 TPEX
(opMm MaTepuii, BbI3BIBAIOT HEYCTOMUYMBOCTD U, KaK CIEICTBUE, U3MEHSIETCS
JUHAMHWKA MTPOUCXOISIIIUX MPOLECCOB B 3TUX NPOCTPAHCTBAX-BCEIEHHBIX.
TakuM 06pa3oM BO3MYILIEHUSI MOCTENEHHO IEPETEKAIOT, IMIPOCAYNBAIOTCS
yepe3 OO0IIMe 3J€MEHThl OT MOTPAaHUYHBIX MPOCTPAHCTB-BCEJIEHHBIX K
LICHTPAJbHOMY, OOpa30BaHHOMY CJIUSIHUEM OeBATHU (popM MaTepuii. Takum
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00pa3oM nMeeTCs OJHO HAMPaBJIeHHEe, B KOTOPOM MPOMCXOIUT MOC/Ie10BaTeIbHAS
1elb COObITHIA B HaLllel MeTaBCEJIEHHOH — OT MPOCTPAHCTB-BCEJEHHBIX, 00pa30-
BaHHBIX JBYMsI (h)OpMaMH MaTepuid, K MPOCTPAHCTBAM-BCEJIEHHbIM, 00pa30BaH-
HbIM CHHTE30M JieBATH (hopm MaTepuii (cM. Puc.165).

[ToaTOMY B Hallle MPOCTPAHCTBO-BCEJICHHYIO COOBITUE BO3MYILICHUS Ma-
TePUI MPUXOIUT U3 IIPOCTPAHCTB-BCEIEHHBIX, 00pa30BaHHbIX IIECTHIO POP-
MaMu Matepuid. M1 mpoiiasi 3tam 3BOJIOLMOHHOIO pa3BUTUS B HallleM
MIPOCTPAHCTBE-BCEJIEHHOM, «IIEPETEKAIOT» B CJIEAYIOIIEE, 00pa30BaHHOE CJIMSI-
HUEM BOCbMU (DOPM MaTepuUii 1 aHAJTOTUYHO JOCTUTAET LIEHTpa Hallleil MeTa-
BCEJICHHOW — MPOCTPAHCTBA-BCEJIEHHOUN U3 AeBATA (DOPM MaTepuil. DTO U
SIBJISIETCS IPUYMHOM TOTO, YTO BpeMs TEYET B OJJTHOM HANPABJIECHUH.

IToaTOMYy, npoiias HUK pa3BUTHS B HallleM MPOCTPAHCTBE-BCEJIEHHOI, 00pa-
30BaHHOM U3 ceMH (pOpM MATepHii, MePBUYHbIE BO3MYIIEHHUS C «HAJTOXKEHHEM»
OTIEYATKOB MPOUCXOISAIMNX B HEM, JOCTUTAIOT MPOCTPAHCTBA-BCEJTEHHOM,
00pa30oBaHHOIi U3 BOCbMH (DOPM MaTepHii M Yepe3 Hero, Jajiee JOCTUIAIOT HEeHTpa
30HbI MCKPHMBJICHHSI MEPHOCTH Halleil MeTaBceJieHHOM. [IpyrumMu cioBaMu,
«30aHME» UMEET €IIEC U ATAXM, JIeXKAIIUEe HUXKE HYyJIeBOM oTMeTKU. M eciu
MPOIOJIKUTh AHAJIOTUIO C TIPOTEKAIOILEN BOAOM, TO OHA IMOCJIE TIIEPBOTO ATaXKa
IIPOCAYUBAETCS B MEPBBIN «I10ABAJIBHBIN» 3TAX, 3aTEM — BTOPOU, TPETUMN U
T.0. M maxe Korma nepekpbiBalOT BOAY HA CEIbMOM 3TaXe, HAKOMUBILASICS
BOJIa TIPOJIOJIKAET CBOE IBUKEHUE BHUS. ..

Kaxnoe mrooBeHue Hacrosmee cranoButcs IIponuibiM 1 ripeBpaiiasichb B
MaJIEeHbKYIO «KalleJbKy», ciuBaeTcs ¢ Pekoii BpemeHnu u3 Oyayliiiero B mpo-
1uioe... Kak Bo3MOXHO MOTHSATHCS HA CEIbMOM 3TaX U Y3HATh O COOBITUM, KO-
TOPOE MIPOU3OUAET Yepe3 HEKOTOPOE BpeMsI, TaK K€ MOXKHO U CITYyCTUTBCS B
«MOABAJIbHBIE» ATAXU U Y3HATh, YTO OBbLIO B IIPOLIIOM...

M onsaTh Taku, yeM r1yoxke 4eJI0BEK CBOMM CO3HAHUEM MOXET CMECTUThCS
Ha JIM@Te BHU3, TeM 00JIee JAJIEKO B IPOIILUIOE OH MOXET 3arIsiHyTh. Bynyimee
u IIponwuioe — MaTepuaibHbI ¥ PeajbHbl, U SIBJISIIOTCS YACTSIMH OJHOTO HEPA3PbI-
BHOIrO0 npouecca. JAnepHas pu3nka Ha ypOBHE JIEMEHTAPHbBIX YACTULL CTOJIKHY -
Jlach C MapajokcoM — MpolLIoe npeaonpeneaser oyaymee... B npuHuune, B
ATOM HET HUKAKOTO ITapagoKca, 3TO €CTECTBEHHO M 3aKOHOMEPHO, KaK MOCJIe
pOXIeHUsI 3aKOHOMepHa cMepTh. CMEpPTh Ha OTHOM YPOBHE — POXKIAECHME Ha
JpyroM 1 Hao60opoT. U eni€ 06 omHOM, YTO KacaeTcsl mepeMelleHNsI Ha Ipyrue
YPOBHU HallleH TJIaHEThI... MHOTME CMENIO YTBEPKAAIOT O HAIMYMM Y HUX «Ka-
Hajla CBSI3W» C IyLIAMU yMEPIIUX, C APYTUMU LIUBWIM3ALUAMU, ¢ Mucycom
Xpucrtom, bynnoit, KpuirHoii u apyrumuy 00raMu Win «aHTeJIaMu»... OT KO-
TOPBIX UM MOCTyNaeT MH(GOPMAaLKsL...

XOTeJ10Ch Obl IIPEXKIAC BCCTO ITPECAOCTEPCYDb BCEX TCX, KTO MBITACTCA 3TO AC-
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JIaTb UJIU yXKe aefaerT... [la, 1eiicTBUTeIbHO BO3MOXEH KOHTAKT KakK ¢ IylaMu
YMEPIINX, CO BCeMU YPOBHSIMU 3eMJIM, TaK U 3a npeaeaaMu 3eMHBIX cdep, C
MpeaCTaBUTEISIMU IPYyTUX LHyuBMan3auuii. Ho, misg Toro, 4to0bl 3T0 OBLIO B
JIECTBUTEIbHOCTH BO3MOXKHO, HY>KHO IIOMHUTH O CJIEAYIOILIEM:

1) BoriiTu 3a mpeaesibl 3eMHBIX cep, NPeoa0JIeTh KaUeCTBEHHbIE Oapbephl
BO3MOXHO JIMIIb MMPHA 3BOJTIOLIMOHHOM PAa3BUTUHN CYIIIHOCTHU, IIPU KOTOPOM
OHa MMEET mecThb TeJ (¢ (PU3NIECKMM — CeMb). TOJIbKO B 3TOM CJIy4ae BO3MO-
>K€H MEHTaJIbHbII KOHTAKT C ApYyTUMHU LUBWIM3auusIMu Kocmoca, KoTopbix
04eHb MHOTO. Hy>XHO TOJIBKO MIOMHUTB O TOM, YTO JIPYTMe LIMBWIN3ALNN, 1a-
K€ 3HAUUTEJIbHO 00JIee pa3BUTHIE, MOTYT OBITh «4€PHBIMH» 1O CBOEI UAECOJIO-
TUU.

2) B cryuae, Kora 4eJJoBeK He JOCTUT 3aBeplleHNsI 3eMHOIro LIMKJia pa3-
BUTUS U MBITAETCH «BBIMTU» HA KOHTAKT C IPYTMMU LUBUJIM3ALMUIMU, OH
WHOTIA UMEET 3TOT «KOHTAKT», HO, K COXAJIEHUIO, TOJIbKO HE C BBICIIIMUM pa-
3yMOM, a C 36 MHBIMU CYIITHOCTSIMHU aCTPAJTbHOIO IJTaHA, B JIYYIIEM CIy4ae —
MEPBBIX MEHTAJbHBIX YPOBHEU. DTU CYIIHOCTU BBIXOAST Ha «OXOTYy» 3a
HEeOOXOAMMOM 11 UX XKU3HU SHeprueit. Ml Kkorma ToT Wi MHOM YeJIOBEK «CO-
3IAET KaHaJI» U OTKPBHIBAET KaUYeCTBEHHbIE Oapbephl, TaKasl CYIIIHOCTh CKAHW -
pyeT MO3T JaHHOTO Y€JI0BEKA 1 HaIEBAET Ha ce0sI roJorpaMMy TOro, KOTo Xe-
JIaeT BUAETh, KOTO MILET 3TOT YEJIOBEK MJIM KOMY OH OOJbIlI€ BCErO BEPUT.
Ecnn yenmoBex BepuT B XpHUcTa, OHA MPUHUMAIOT 00JIMK XpurcTa (1, YTO UH-
TEPECHO, TSI KAXKI0T0 YEJIOBEKA OH APYIrOii, KAKMM €r0 BUIUT JAHHBIN YE10-
BEK) 1 IJIArojsT OT €r0 MMEHM, a CaMM B 3TO BpeMsl 3a0MpaloT KM3HEHHYIO
CHUJTy TAKOTO JIESTKOBEPHOTO... DTO, K COXAJIECHUIO, — 1IeHAa HEBEXKECTRA. ..

B0o3MOXHO 04eHb MHOTOE, O YEM MEUTAIOT JIIOJU... U O YEM OHU JAXKE HE
nono3peBaroT. [lepemMelieHre B MpOCTPaHCTBE, BPEMEHM, U3MEHEHUE Oyay-
1LIET0 M HACTOSIILIET0, KOHTAKTHI C APYTMMU HUBWIM3ALMSIMU, KaK Majoro, Tak
n bosabioro Kocmoca. YnpasiieHue 1moronoi, mpoueccaMy Npupoabl U 4e10-
BEYECKOTO 00IIECTBA U MHOTO MHOTO€ JIpyroe... M onsTh Xe, 1151 3TOro Heoo-
XOAUMbI 3HaHUS, 3HAHUS U ell€ pa3 3HAHUS... HOBble 3HAHUS 3aKOHOB
aBOIIOLMU Ipupoabl, Pazyma, BceneHHOIA. ..

M nycTh 3Ta KHUTa OyAeT AJIs1 BCeX XKearoluX MaJIeHbKMM MOCTOM 4Yepe3
peky HeBexecTBa K O0epery Mctunnl, CBeta, HoBoro byayiero m HoBoro
YenoseuecTna... Takoro ke YMCTOro U MPeKpPacHOI0, KaK MpeKpacHa Halla
roay6as ninanera 3EMJIA...

Huxkoaaii Jlesawoe, gpespansy 1993 eoda.
Mockea — Can-@Pparnuyucko.
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Ipmrosxkenue 1. BeiBoa popMysib1
BHYTPHUBHIOBOI'O CAMOPETrYyIUPOBAHUA

Apean oOuTaHUsI — IUJIOLIAAb ITOBEPXHOCTU, 3aHUMaeMasl TIOIysLuei
TaHHOTO BUJA — MOXKET IPOKOPMUTD ONPeIeIEHHOE KOIUIECTBO XXIMBOTHBIX
(n), Oe3 HapyIIeHUS SKOJIOTUYECKOTo paBHOBecus. M3MeHeHe yciioBuii cpe-
bl OOMTAHUS, KOJeOaHUS POKIAEMOCTU TIPUBOIUT MTEPUOINUYECKU K TOMY,
YTO YUCJIEHHOCTbh 0CO0€i B MOMYJISILMU BO3PACTAET U CTAHOBUTCS PABHOIA:

N(+) =n-+ B

Tac.

B — I/136bITO‘{HOG YUCIIO 00066171, BbI3bIBAIOIICC HAPYILICHUC SKOJOINYECC-
KOT'O paBHOBECHAI.

[Ipu TOM Xe ypoBHE 3a001€BAEMOCTH 1 MPU TEX K€ OTPULIATEIbHBIX (pa-
KTOpaxX BHELIHEN Cpeabl MOBBILIAETCS CMEPTHOCTh, U YHUCJIO 0COOE BHOBD
MPUOIMKAETCS K ONITUMAJILHOMY.

N® —(BxAn)=>n (1)

rae:

An — He3Ha4YUTeJAbHbIE OTKJIOHEHUS YUCICHHOCTH MOMYJISILIANA OT ONTH-
MaJIbHOM.

Ecnu xe ynciieHHOCTh monyJIsiuuU Oblla MEHbIIIE ONTUMAaIbHOMI, TO IPU
TeX K€ MPUPOIHBIX YCIOBUSIX MOBBIIIAECTCS POXIAEMOCTb, U YUCIEHHOCTD
MPUOIMKAETCS K ONITUMAJIbHOM.

NO—(pxAn) > n 2)
re:
N© — 4KcIeHHOCTD MTOMYISLN, MEHBIIIE OIITUMAJIBHOIA.

P — HeJocCTallllee KOJIMYECTBO 0CO0ei 10 ONTUMAJILHOM YUCJIEHHOCTU
TIOTTYJISIIU .

B yém xe mprmumnHa Takux peaKLui OMyJIsIIUI TPy KOJIeOaHUSIX YUCJICH -
HoCcTU? BuiiBrHEM psi MPeAIoN0XEHMN U MpoaHaIu3upyeM ux. Paccmorpum
COOTHOIIIEHUE:

m(t) /m(n)n - 1 (3)
rae:

m(t) — pacTuTtesibHas OuMomacca, BOCIIPOM3BOAMMAs Ha TEPPUTOPUU
OOUTaHMSI TIOMYISLIMU B €IMHULY BDEMEHU.

m(n) — pacTuTeIbHas OoMacca, HeoOXoaMMas TPaBOSITHOMY JKMBOTHOMY
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(KpOJIMKY) 1J1s1 ONITUMAJIbHOI'O CYILIECTBOBAHMSI.

N — ONTHUMaJIbHAs TUIOTHOCTD IMOMYJISILIMK, COOTBETCTBYIOILAS 9KOJIOTMYE-
CKOMY PaBHOBECHIO.

ITpu mpocTOoM BOCITIPOU3BOACTBE, COOTHOLIIeHUE (3) paBHO eaunHulie. [1pu
paclIMpeHHOM BOCIIPOU3BOJICTBE, COOTHOILIEHUE (3) MeHbllIe enuHUIbI. Pac-
IIMPEHHOE BOCIIPOM3BOACTBO — KOTAa YaCTh 0Opa30BaBIIIEICS B pe3yJibTaTe
(poTocuHTE3a pacTUTEIbHOI OMOMACCHI OCTAETCs MOCE MOeJaHMsI €€ TpaBo-
SIAHBIMU >KMBOTHBIMU. CooTHoILIeHUE (3) aBJisieTcs 0anaHCHBIM. KonebaHue
TUIOTHOCTU MOIYJISILIUY MOXKHO 3anucaTh B BUJE:

m(t)/ N® m(n) < 1 < m(t) / N© m(n) (4)

YTo Xe MpouCXOAUT B MONYJASLMU, IPUBOISALIEE COOTHOLIEHUE (4) K
cooTHoIeHusM (5) u (6):

m(t) / [N® — (B £ An)] m(n) —> 1 (3)
m(t) / [NO — (p £ An)] m(n) - 1 (6)

[TonbiTaeMcd 1aTh JOTMYECK OOOCHOBAHHOE OOBSICHEHUE DTOTO SABJIEHUS.
Kaxnmasa ocoOb uziydyaeT BOKpyT cebds mcu-mosne. O003HAYMM U3IydaeMoe
OIHOW 0COOBIO TICU-TIOJNIE — .

[Icu-nonst, uzinyyaeMbie OCOOSIMU MOIYJISILIUM, B3AUMOACUCTBYIOT APYT C
JPYrOM U BIUSIIOT Ha IIPOLIECCHI, MPOUCXOASIINE B OpraHu3Max, CO34arolnX
ot noJisl. [IpeanonoxuM, 4to CyliecTByeT ONTUMAaIbHas TNIOTHOCTh COBO-
KYITHOTO TICU-TIOJISI OMYJISILIAY, TIPU KOTOPOI CYyLIECTBOBAHUE OCOOM OITH-
MaJIbHO.

| [k(N;s) @ ds dN 7)

ns

W

rie:

W — COBOKYMHOE TICH-M0JIe TTOMYJISILIUN.

S — nyowaab apeaga OoOUTaHUS OIS,
0 — IICU-M0JIe, U3JIydaeMOe OJHOM 0COObIO.

k(N, S) — ko3 ULIMEHT B3aMMHOTO BIUSIHUS TICU-TI0JIEI 0cO0eit Ipyr Ha
JpyTa BHYTPU MOMYJISILIVMN.
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BBeném HOBBINM TTapaMeTp:

Po=[][k(Nis) 0 dsdN] / [ds=W/S  (8)

ns S

rae:
Py — onTumalibHasl TIOTHOCTh COBOKYIIHOT'O IICU-ITOJIA Ha CANMHULY
ITOBCPXHOCTH IIpU OIITUMAJIbHOM YUCJIEHHOCTU ITOITYJIAIINN.

AHaJIOTUYHO BhIpaXkKeHUIO (4) Mbl MOXXEM MOJIYYUTh COOTHOLLICHMUSI:

[l [k(N;s) o ds dNT /] ds < W/S 9)

N(-)s S

[l [k(N;s) o ds dNT / [ds > W/S

N(+)s S

3arnucaB 3TO COOTHOILIEHME HECKOJIBbKO B IPYroit popMe, ITOJTyIrM:

| [k(N;s) @ ds dN < W

N(-)s
| [ k(N;s) o ds AN >W (9a)
N(+)s

M3 BeIpaxkeHus (9a) MBI TToJlydaeM JIBa COOTHOIIECHUS, ONPEACISIOINX
TeHACHIIVIO TTOMYJISIIINY K BOCCTAHOBJICHUIO SKOJIOTMYECKOI0 paBHOBECHSI.

| [k(Nzs) @ ds dN > W

N(-)s
| [k(N;s) @ ds dN > W (10)
N(+)s

N3 stux BI)Ipa)KCHI/Iﬁ MblI MOXKCM ITIOJIVIUTDL ITapaMCETp MU3MCHCHUA
IJIOTHOCTMU IICU-T10JIA TITPU USMCHCHUUN YUCIIEHHOCTU IMOITYJIALINN.

AW® = [ [k(N:s) o ds dN - | k(N;s) o ds N (11)
N(+)s ns

AWO = [ [k(N;s) @ ds dN - | [k(N;s) o ds dN (12)
ns N(-)s

AHaIM3UPYs 3TU COOTHOIIEHUSI, MOXHO MPUUTU TOJIBKO K CIEAYIOIIEMY
BBIBO/LY:
1) Ilcu-noJe (®) ogHOI 0COOU AeHCTBYET OTPUIIATEIBHO HA COCTOSIHUE U
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Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

(byHKLIMOHMpPOBAHKUE OpTaHMU3MA APYTO OCOOMU.

2) Ilcu-nose Kax a0t 0COOU BBIITOJHSIET TaAKXKe U 3aAIIUTHYIO (hyHKIHIO —
OHO OJIOKMPYET 1 3HAYUTEJIbHO YMEHbIAET CUJIy OTPULIATEILHOTO BIAUSTHUS
MICU-NOJIEN Apyrux ocoOeit MOMyasiiuy Ha OPraHMU3M U €ro (yHKILIUU Y KaxX-
IO 0co0Mu.

3) Ilpu 6anance MeXay YMCIEHHOCTBIO MOMYJISIIUM 1 9KOJJOTMUECKOU CH -
CTEMOM B 1I€JIOM, 3aIMTHASA (QYHKIMSA TICU-TIOJISI KaXXIOM 0COOU HEHTpaImM3y-
€T HeraTUBHOE BJIMSIHUE NICU-T0JIeli OCTAIbHBIX OCO0EI MOMYJISILIUU.

4) I1pu U30bITOYHOI IIOTHOCTH COBOKYITHOTO Tcu-T101s1 monyasiuuu (W),
3alUTHAsl (PyHKLMS MCU-TIONS KaXXI0i 0cO0M HEMTPaJIM3yeT TOJIbKO 4aCTh
HETaTUBHOTO BJIMSIHUS TICU-TTOJIEN OCTaJIbHBIX 0co0ei nonyasauun. He Heli-
TPAJIM30BAHHOE BIIMSIHUE TICU-TIOJIEM OCTAJbHBIX OCO0EW MOMyJaSLUun
YrHeTamle AeiicTByeT Ha (PYHKIIMM OpraHr3Ma KaxXa0u ocoOu, 4YTO U IPUBO-
JIUT K CHUXXEHUIO POXIAEMOCTH, TIOBBILLIEHUIO CMEPTHOCTHU.

5) IIpu HeaOCTATOYHOM MIOTHOCTH COBOKYIHOIO IICH-MOJS MOIYJISILUA
(W), yacTh noTeHIIMaia 4aCcTb XXU3HEHHOM CHJIbI 0COOM, KOTOpasi TpaTUIach
Ha CO3JaHUE 3alIUMTHOTO TICU-IIOJISI, HCHOJb3YeTCS OPraHu3MOM JUJISI
oOecrieueHUS MAKCUMAJIbHO 3(¢eKTUBHOr0 pexrMa PYHKIIMOHUPOBAHUS
OpraHu3mMa, YTO MPUBOJUT K MOBBIIIEHUIO POXIAEMOCTU U YBEJIUYECHUIO
MPOIOJDKUTEIbHOCTU XKU3HMU.

Takum o0pa3omM, y KaxKI0ro Buaa JeicTBYeT NPOCTOMH M HAAEXKHDBIH MEXaHU3M
CaMOPEryJIMPOBAHUS YUCJIEHHOCTH MOMYJISALIUU, 0e3 KOTOPOro 3K0JIOrHyecKas
CHCTEMA MPOCTO He CMOIJIa Obl CYyIIECTBOBATD.
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Ipwiozxkenue 2. BeIBoa (hbopMyabl
3KOJIOI'HYE€CKOH CHCTEMBI

PaccMoTtpum, Kakue ripupoaHbie (paKToOphl BIMSIOT Ha (POPMUPOBAHUE U
CJIOKHOCTb 9KOJIOTMYECKOM cucTeMbl. PacTuTeibHbBIE OpraHM3Mbl, MOMJIONIAS
YacTh ITAIAI0IIET0 COJTHEYHOIO CBETa Ha IUI0IIAa/b, HA KOTOPOW OHU Mpor3pa-
CTalOT, MOCPEICTBOM (DOTOCUMHTE3A CO3AI0T paCTUTEIBbHYI0 6romaccy. [1pu-
yeéM, 00s1€€ COBEPILIEHHBIE PACTUTEILHBIE OPTAHMU3MBI B COCTOSIHUM YCBOUTD
OO0JIbIIIE U3 MANAIOIIETO COJTHEYHOTO CBETA, YTO MPUBOIUT K CUHTE3Y OOJIbIIIE-
ro KOJIMYECTBA PACTUTEIbHOM OMOMACChI B €AUHMILY BpeMeHMU. JIpyrumMu clio-
BaMM, Pa3Hble THIIbI PACTUTEIbHbIX OPraHU3MOB MMEIOT CBOM, IPUCYILINIA UMEHHO
aromy tumy onoyornueckuii KIIJI. Takuim oOpa3om, KOJU4eCTBO PACTUTEIbHOM
OMOMAacChl 3aBUCHUT OT CJIEAYIOMUX NAPAMETPOB:

a) I110THOCTH MOTOKOB COJIHEYHOI0 CBETA, MAIAIOMIEr0 HA €IMHUILY II0IAIH
B €JIMHUILY BpeMEHM.

0) buosaornyeckoro KIIJI pacTturenbHbIX (hopMm.

B) KoimuecTBa pacTuTe/IbHbIX OPraHU3MOB KaXK/I0r0 THIA.

HGpCBOﬂH BCE U3JIOXKEHHOE B MaTeMaTHYEeCKIE SHAKWH, ITOJIY4aCM BbIPaXKe-
HUC:

Sij
J11w. % Ny ds di dj = MDPy(t) (1)

000

M, (t) — Komm4uecTBO pacTUTEIbHOIM OMOMACChl, CHHTE3UPYEMOIA B €IMHM -
11y BPEMEHU BCEMU PaCTUTEILHBIMU OpraHu3MaMM, pacTyIIMMU HA €AUHULIE
MMOBEPXHOCTH.

Ws — MJIOTHOCTH MOTOKA COJTHEYHOI'O CBC€Ta, IMagarlicro Ha CAMHULY
Iromaayn IMOBEPXHOCTHU IUVIAHETHI B CAMHNUIY BPECMCHMU.

v — onosiornueckuii KI1/1, mokaspiBarolmnii, Kakas yactb Ws morionia-
eTCsI U mpeodpa3yeTcs KaxXabiM pacteHueM (i) zanHoro Buaa (j).

N(j) — KOJIMYECTBO PACTUTEIbHBIX OPraHM3MoB (i) 1aHHOro BUa (), pacTy-
IIMX HA €IUHUIIE TIOBEPXHOCTH.

I[Tpuyem:

0<j<njp

0 <i<no

rJe:

Noi — ONTUMAJIbHAS YMCIEHHOCTh PACTEHUI KaXKI0ro BUAA (j) Ha €AUHULIE
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ITOBEPXHOCTHU, COOTBETCTBYIOLIAA 9KOJIOTNYECKOMY PABHOBECHIO.
Njo — KOJIMYECTBO PACTUTCJIbHbLIX BUAOB, ITPOU3PACTAIOIINX HAa CAMHUNILIC
ITOBCPXHOCTH.

YacTh pacTUTEILHOM OMOMACCHI ITOIIOIIAIOT TPABOSIAHbBIEC XKMUBOTHBIC. M3
BTOM YacTH, MOCJE COOTBETCTBYIOILEIO paCIUCIUICHUS U MpeoOpa3oBaHUs,
CUHTE3UpyeTCs OMomMacca TpaBOSIAHBIX XXMBOTHBIX.

sab

J ]I M®,t) 7ab na ds da db = Mty (2)

000

rie:

M?,(t) — Gromacca TpaBOSIHBIX KMBBIX OPraHM3MOB CUHTE3UPYETCS B
C€AVHUILY BP€MEHU Ha €AVMHULIE TTOBEPXHOCTHU.

¥ab — Oronorndyeckrit KITJ1 TpaBosimHBIX )KUBOTHBIX, TTOKA3bIBAIOIIIWIA, Ka-
Kasl YacTh MOTJIOLIEHHOMU pacTUTEILHOU O1oMacchl peodpa3yeTcs B OmomMac-
Cy TPaBOSITHOTO opraHu3ma (a) kaxmaoro suaa (b).

Nap — KOJIMYECTBO TPABOSIAHBIX XKMBOTHBIX (a) faHHOTOo BUaa (b), XXKUBYIIMX
Ha €AWHUILIE TOBEPXHOCTH.

I[Tpuyem:

0<a<n

0<b<ne

rue:

Nao — OINTUMAJIbHASI YMCJICHHOCTb MOMNYJISIUMU TPABOSIIHBIX XXMBOTHbBIX
Kaxaoro Buaa (b) Ha eAMHUIIE TOBEPXHOCTU, COOTBETCTBYIOLIAS 3KOJIOTNYE-
CKOMY PaBHOBECHUIO.

Nob — OINITUMAJIBHOC KOJIMYECTBO BUAOB TPaBOAIHBIX 2KUBOTHbIX HAa €M1~
HUIIC IMOBEPXHOCTHU, COOTBCTCTBYIOIICC SKOJOTNYCCKOMY PaBHOBCCHUIO.

YacTp TpaBOSIHBIX XKMBOTHBIX ITOEAAIOT TMJIOTOSIAHBIC XXUBOTHBIE. [Toce
COOTBETCTBYIOIIETO pacllelJIeHUS U TpeoOpa30BaHMs U3 3TOM YaCTU CUHTE -
3UpyeTcs OmoMacca MiIOTOSIAHBIX JKUBOTHBIX.

scg
J 1TV, (8) 7eq g ds de dg = Me2,(t) 3)
Tac.

Mceg,(t) — 6romMacca MIOTOSIAHBIX JKUBOTHBIX, CHHTE3UPYEMasl B €AUHUILY
BpPEMEHM Ha €IMHULIC IJIOLIAIMN.
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Yeg — Omonormueckuii KI1J1 TIOTOSIHBIX )KMBOTHBIX, TTOKA3bIBAIOIINIA,
KaKasi 4aCTb MOIJIOLIEHHOM 0MOMAacCChl TPaBOSITHBIX (KUBOTHBIX ITpeo0pa3yeTcst
B OMoOMaccy MJIOTOSIIHOTO OpraHu3Ma (€) Kaxaoro rioTosiAHOro Buaa (g).

Ncg — KOJIMYECTBO IJIOTOSAHBIX OPTaHU3MOB (€) JaHHOTO BUA (&), )KUBY-
IIMX HA €AVMHUIIE TTOBEPXHOCTHU.

[Tpuuém:

0 <c¢<ne

0< g <nog

rae:

Nco — ONTUMAJIbHAS TUIOTHOCTD ITOITYJISIIMU TIOTOSIIHBIX XWUBOTHBIX Ka-

>KI0ro Buja (g) Ha eIMHUIIE MOBEPXHOCTH, COOTBETCTBYIOILIASI 3KOJIOTMYECKO-
MY PaBHOBECHIO.

Nog — ONITUMAaJIbHAY TJIOTHOCTD MJIOTOSIAHBIX BUJIOB HAa €IMHULIE TTOBEPX-
HOCTH, COOTBETCTBYIOIIASI KOJOTMYECKOMY PABHOBECHIO.

Mcnonb3ys BBeAEHHbIE MaTeMaTUuecKrie 00o3HaueHusd (1), (2), (3) MOXHO
3aMycarb MaTeMaTUYECKYI0 MOJEJb C(POPMUPOBABIIECHCS KOJOTUYECKOM
CUCTEMBI:

M, (t) + M2y (t) + M,(t) = const. 4)

[Tocne moacTaHOBKY 3HAYEHMIA ClTara€MbIX B BbIpaxkeHUE (4) moaydaeM:

sab sab sab
Miy(t) {1+ | | [ 5o b dsdadb + | | [0 may [ || 7c6 g dsdcdg dsdadb}= const.

Ecnu nonctaBuTh B 3T0 ypaBHeHMe 3HaueHre Miy(t) momydaem:
Sij
| | Weying [1+...+...] ds di dj = const.

000

Mbl NOJyYH/IM yPABHEHHE IKOJIOTHYECKO CHCTEMBI.
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Ipwioxkenue 3. Illoaxyaenue (popMyJibl
CHUCTEMBI MATPHUIHBIX IIPOCTPAHCTB

YcnoBueM GajlaHCHOM YCTOMYMBOCTH HAIIEro MaTPUYHOTO IPOCTPAHCTBA
SIBJISIETCS OaJIaHC MEXAY CUHTE3UPyeMOil B MATPUYHOM NPOCTPAHCTBE MaTe-
pueil 1 MaTepueli, BRITEKAIoIIel Yyepe3 30Hbl CMbIKAHUSI MAaTPUYHBIX IIPO-
CTPAHCTB. DTO YCJIOBHUE MOXHO 3aMucaTh B BUJIE:

[ 4 dm; di - 6 | n© dm; di] = n2[[| yOdmidi - 6 [q® dmidi] (1)
TIac:

N1 — KOJINYECTBO IICCTUITYYCBUKOB.

N2 — KOJIMYECTBO aHTUILIECCTUITYYEBUKOB.

¥ — 1eHTpaIbHas 001aCTh CMBIKAHUS MATPUYHBIX ITPOCTPAHCTB, Yepe3
KOTOPYIO MaT€pUU NPUTEKAIOT B HAllIE MATPUYHOE IPOCTPAHCTBO (ILIECTUIY-
YEBUK).

v — 1ueHTpasbHas 00J1aCTh CMBIKAHUSI MATPUYHBIX TIPOCTPAHCTB, Yepe3
KOTOPYIO MaTePUM BHITEKAIOT U3 HAIIEro MaTPUYHOTO IIPOCTPAHCTRBA.
N — JIyueBble 30HBI CMBIKAHUS C IPYTUMU MaTPUIHBIMM ITPOCTPAHCTBA-

MU, 4Yepe3 KOTOPbIE MAaTepPUM BBITEKAIOT U3 HAILIETO MAaTPUYHOTO ITPOCTPaAH-
CTBa.

N — morpaHMYHBIC 30HBI CMBIKAHUS C IPYTUMM MAaTPUUYHBIMH ITPOC-
TpaHCTBaMU, yepe3 KOTOpble MaTepUM MMPUTEKAIOT B Hallle MaTPUUYHOE TIPO-
CTPaHCTBO.

i — yncyio popm matepuii.
m — Macca MaTepui.
[Tocne npocreiimux mpeodpa3zoBaHuii, IMoJydyaeM ypaBHEeHUE OajlaHca:

[ o dms di - ma [ o dmi di]-6[nal n© dmi di - m2 [q® dmidi]=0  (2)

DTO TOXAECTBO OYAET BBIMOJHSITBCS, €CJIM BBIPAXKEHUS, CTOSIIIIME B CKOO-
Kax, Oy1yT paBHbI HYJIIO.

n1 |5 dmi di — n2 [0 dmidi= 0

nt [ n© dmi di — nz [ ndmadi = 0

MaxkcumanbHast yCTOMUYMBOCTh, K KOTOPOU CTPEMUTHCS 3Ta CUCTEMA, BO-
3MOXHa NpU YCJIOBUU Nni=nz. [Ipu Apyrux ycaoBUsIX, MAaTPUYHOE ITPOCTPaAH-
CTBO HECTAOMJILHO, U B HEM IIPOJOJIKAIOTCS MPOLIECChl 00pa30BaHMUs ITPO-
CTPAHCTB J10 MOSIBJIEHUSI PABHOBECHOTO COCTOSIHUSI.

ITpu 3TOM, CicTeMa YypaBHEHU TIPUHUMAET BUJI;
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[l dmi di — [|© dmi di = 0

[ n©dmidi — [[q¢ dmi di=0 3)

Nnin.

I [ % dmi di — ¢© dmi di] =0

I [ n© dmi di — n dmi di] = 0 (4)

n gaJjice:

ﬂ (¢ —y)dmidi=0

[ (n© =) dmi di=0 (5)

BBIHOJIHCHI/IC YC.HOBI/Hl/)I CUCTEMBbI ypaBHCHI/Iﬁ BO3MOZKHO JIMIIb ITPpU:
y (D = ) (6)

n(-) = n("‘)

K TakomMy OanaHCy NIpUXoaUT J1100ast cucTeMa MaTPUYHBIX TIPOCTPAHCTB.
MaTtpuyHoe MpPOCTPAHCTBO MAaTepUii HaIIero TUIa nMeeT KO3(PPUIINEHT
KBaHTOBaHMUSI:

v=10.020203236...

MuHuMaIbHOE KOJIMYECTBO (DOPM MaTepuii, 00pa3yolIux Npy CIUSIHUN
METaBCEJIEHHYIO, paBHO ABYM. [ Ip1 3TOM MEpHOCTb 3TOI 30HbI UCKPUBJICHUS
MaTPUYHOIO TIPOCTPAHCTBA PaBHA:

A2 =2.89915382...

DTO0 MUHUMAJIbHAs MEPHOCTb MPOCTPAHCTBA, NMPU KOTOPOIl BOZHUKAIOT
YCJIOBUS 1J1s1 CIMSIHUSI MaTEepUid Halrero Tuma. s MaTepuii Apyrux TUIOB C
JPYTUMMU 7Y, 3Ta MEPHOCTb MOXET OBbITh KaK 0OJIbllle, TAK U MEHBIIIE, BIUIOTh
JIO HYJIEBOI M JaxXKe OTpULIATeIbHOM. MepHOCTU MeTaBCeJIEHHBIX, 00pa30BaH-
HBbIX OOJIBIIMM YMCJIOM MAaTEPUA MOXKHO MOJYYUThb U3 (DOPMYJIbL:

% = 2.89915382...+ y(i-2) (7)

ITo sToit (l)OpMy.TIC I1oJaydacmM, COOTBETCTBCHHO, MCPHOCTHN MCTaBCCJICH-
HbIX Ppa3HOI'O KAYCCTBECHHOTI'O N1 KOJIMYECCTBECHHOI'O COCTaBa:

2 =2.89915382...

A3 =2.919357056...
M =2.939560292...
As = 2.959763528...
e = 2.979966764...

MepHOCTH NPOCTPAHCTB, 00pa3yIOIINX METABCEJICHHDIE.
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As = 3.020373236...

Ao = 3.040576472... — MEpHOCTb CYIIEpIIPOCTPAHCTBA IIEPBOTO MOPSIJIKA.
Ao = 3.0607797... — MEpHOCTbH CYIEpOPOCTPAHCTBA BTOPOIO MOPSIIKA.
A= 3.08098293... — MepHOCTB CyIIepHpOCTPaHCTBA TPETHETO MOPSIIKA.
Az2=3.10118617... — MEpHOCTb CYIIEpPIIPOCTPAHCTBA YETBEPTOTO MOPSIKA.
Az = 3.1213894... — MepHOCTb CyIepIpOCTPAHCTBA ISITOTO MOPsIAKA.
Ais = 3.1415926... — MEepHOCTb CYNIepIIPOCTPAHCTBA IIECTOr0 MOpsIIKa.

Ms = 3.16179589...

Ais = 3.1819991... — MepHOCTU MPOCTPAHCTB 00JIE€ BEICOKUX MTOPSIAKOB.
A7 =3.202202362...

Ms = 3.222405538...

Cyl1ecTBYIOT TaK:Ke 3epKajlbHble MPOCTPAHCTBA, OTHOCUTEIBHO OIMCAaH-
HBIX BBIIIE, KOTOPbIE CMEIIEHBI MTPOAOJIbHO OTHOCUTEIbHO HaITpaBICHUS
KOJIe0aHUsI MEPHOCTU MAaTPUUYHOIO MPOCTPAHCTBA U 00pa3yloTcsl yXKe He B
MPOTrrudax MaTPMYHOIO MPOCTPAHCTBA, @ BHYTPU BBIMYKJIOCTEM, BO3HUKIIINX
B pe3yJibTaTe UICKPUBJIEHUSI MATPUYHOTIO IMIPOCTPAHCTBA. BHYTpU 3THX 30H BO-
3HUKAIOT APYTUe YCIOBUS, U 3TO IPUBOJUT K TOMY, UTO Te XKe caMble MaTepUU
CJIMBaIOTCS1 00pa3ysl BeLIEeCTBO B APYTOM IMOPSIAKE.

Eciu MmaTpryHOE IpOCTpaHCTBO UMEET MEPHOCTh PABHYIO -7t WJIM KPATHYIO
-7t, 00pa3yeTCcs BELIECTBO aHTUCTPYKTYPHI. [1pn nepeTrekaHnu BEIECTBA Yepe3
30HBI CMBIKAH1S MATPUYHBIX IIPOCTPAHCTB, MPOUCXOAUT MOJTHAS AHHUT WIS~
s BeulecTB. MMeHHO 00 3ToM yrmioMuHaeTcst B O0palleHuM K 4YeJIOBEUYECTBY.

Xo4yeTcsl YCIIOKOUTh YUTaTeieli OTHOCUTEIbHO aHTULIMKIOHA C MEPHO-
cThb10 -3.15, KOTOpbIit IBUTAJICS B HAITIPABJIEHMU CKOIIEHUS HAILIUX rajlaKTHK.
PazymHBI€ CylliecTBa HAILIM CIIOCOO €ro HeWTpaJlu3aluu MOCPEIACTBOM
W3MEHEHUSI KPMBU3HBI IIPOCTPAHCTBA (M3MEHEHWSI MEPHOCTH) B JIOKAJbHOM
00BEME, UTO TIPUBEJIO K HEUTpaAIM3allMM aHTULMKII0OHA. M 3TO OBL10 caeaaHo
MMOCPEACTBOM IICU-TIOJNEH, a HE KAKOW-HUOYAb TEXHUKOM.

Tak 4yTO, CHOBA X0UYeTCs MOAYEPKHYTh OCCIIpeneIbHOCTh BO3MOXHOCTEH
PA3YMA. K coxanieHuto, 1 6€3 aHTMIIMKJIOHA YE€JI0BEYECTBO 1 BCIO IJIAHETY
OXXMAAeT rTMoesib, KaK pe3yJabTaT JUCTapMOHIY YeJIOBEKA U MPUPOBI. ..
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Ipmnosxenue 4. IIpakruka padooThl
C COOCTBEHHBIM IICH-ITI0JIEM

Kaxaplii yejioBeK MMeEeT MCU-M0Jie BOKPYT ce0sl; KOHEYHO, OHO MMEET
Pa3HYIO CTPYKTYPY, IJIOTHOCTb, cy1y. UMEIOTCs 00111e 2J1IeMEHThI U OCOOCH-
HocTtu. [1lepBoe, 4TO HEOOXOAMMO AEIATh KaXXI0MY, 3TO HAYYUThCA CO31aABATh
H YIPABJISTh CBOMM 3aIIMTHBIM MOJIeM. /1151 5TOro 4eJI0OBEeK AOIKEH BbIpadOTaTh
y ce0s1 CITOCOOHOCTH CO3JaHMS 3aLLIMTHOTO T10JIsI HA YPOBHE NOoACO3HaHU. Kak
9TO JejaeTcs?

YestoBeK MOKEH CKOHLEHTPUPOBATHCS Ha MbICIAU. «BoKpyr MeHs
CO3IAETCS U3 MOE SHEPTUHU 3aLLUTHBIA KOKOH (000JI04Ka), Yepe3 KOTOPbIi
HE MOXET MPOHUKHYTh OTpULIATEIbHAsI SHEprUsi». Takasl ycTaHOBKa JOJIXKHA
JeJIaThCsl KaXK Ay CBOOOAHYIO MUHYTY A0 T€X ITOP, MOKA MO3T HE BbIpabOTAET
YCJIIOBHBIM pedIeKC Ha 3alluTYy.

Jlanee Hy>XHO JIUIIb NePUOAUIECKUN MTPOBEPITH COCTOSIHUE Y MOLITHOCTD
5TOM 3amuThl. Korma 4yejoBeK HaxXOOUTCSd B OOJBIIOM CKOIUIEHUM JIIOIEH,
HEOOXOAMMO CO31aBaTh MAaKCUMAaJbHYIO 3alIMTy. B CBOEM JOME OHA MOXKET
OBbITh MUHMMaJIbHOU. OU4eHb BaXKHO CO37aBaTh 3aLUTY IIepea CHOM, KaK IS
(uznyeckoro tena, Tak U s cymrHocTu. [Ipy co3maHuM Tako¥ 3allMThI,
KaK BOKPYT TeJia, TaK U BOKPYT CYLIHOCTU 00pa3yeTcsl SHEPreTuYeCKUii KOKOH.

Eciu 3ammra co3maHa NMpaBMJIbHO, BO3MOXHOCTb €€ pa3pyLICHUS
CTAaHOBUTCSI MUHUMAJIbHOM. YTO OYE€Hb BaXKHO JJIS1 COXpaHEHMSI LICJTOCTHOCTHU
3allIMTBI, TaK 3TO OTCYTCTBHME y U€JIOBEKA OTPULATEIbHBIX A3MoLuii. [leno B
TOM, UTO OHM OTKPBIBAIOT 3alUTy U3HYTPU, CO3aaBasi IPU 3TOM IMOTOKU
SHEPI'1U 110 COCTAaBY U Ka4ECTBY TOXIECTBEHHbIC YPOBHIO HUXKHEr0 acTpaJa.
DTO cO31a€ET OJIaroNpUSITHBIE YCJIOBUS IS IEMCTBUS aCTPAJIbHBIX JKUBOTHBIX,
a TakXe M IJIS JI000ro IPyroro IcCu-3HEPreTUYeCKOTro BO3IEUCTBUS Ha
yeJIoBeKa.

MMeHHO 0 HeIOoIMyCTUMMOCTU OTpULATEIbHBIX d3MOLM ropopui Uucyc
Xpucroc. OH He npuU3bIBaJl K 0€3pOIOTHOCTU, a HA0OOPOT, BCeli CBOEH
>KN3HBIO 1OKa3bIBaJI HEOOXOAUMMOCTh 00pbObI. OH 3HaJ1, YTO €CJIU pu OOpHOE
CO 3JI0M BO3HUKAIOT OTPULIATEIbHBIC SMOLIMM, AaxKe €CJAM OHM HaIlpaBJISHbI Ha
WCTOYHUK 3J1a, YeJIOBEK, B KOHEUHOM CUETE, VI OyAET IMMOOEXKAEH STHUM 3JI0M,
WJIM CO BpEMEHEM CaM CTaHET UCTOUHUKOM 371a. IMeHHO B 3TOM cuia 37a. /s
OOpBHOBI C HUM HEOOXOAMMO COXPAaHUThH CBOIO SMOLIMOHAJILHYIO YMCTOTY, 03
KOTOPOU HEBO3MOXKHO pa3BUTHE U OOpbOa CO 37I0M...

Kpome 3amuThl XO0TeJI0Ch ObI OOpaTUTh BHMMaHUE HAa BO3MOXXHOCTb
SHEPreTUYECKON OUMCTKU NPOAYKTOB NMUTaHUs. KaXXab1ii 4eToBeK IMbET BOY,
COKM, NOTPEOJISIET MULILY, HEOOXOAMMYIO 11 HOPMaJbHOM XU3HEAEITEIbHO-
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ctu opranusma. Ho mro0ast nuina, Kak pacTUTeIbHasI, TaK U MSICHasl, UMEeT
OpraHMYeCKHUE S1JIbl, KOTOPhIE YCKOPSIOT MPOLECC pa3pylleHNsI OpraHu3Ma 1
3aMeJIII0T pa3Butue. [1oaTOMy HEOOXOOMMO HEWTpPaIM30BbIBATh, paclle-
TUISITH OTU SIIBI.

JIJ1s1 3TOr0 MpeacTaBbTe, Kak Ballla SHEprusi HAUMHAET aKTUBHO JIBUTAThCSI
10 BHepreTuYeckuM KaHajiam Baiero tena. M majiee MbIcJi@HHO HalpaBIIsIiiTe
SHEPIUIo Yepe3 pyKu Ha MUIILY, KOTOPYIO Bbl XOTUTE OUMCTUTH. [1pu 3TOM BbI
JTOJDKHBI ITPEICTaBUTh, KAK OHA paCILEIIIeT BCe sbl B Iuiie. [Ipu nBrkeHumn
DHEpPIruu uyepes3 pyku, Bel MoxkeTe 4yBCTBOBAaTh BUOpALIMIO, TEILJIO, UTOJIOUKHU
1 4eM aKTMBHEM Ipoliecc pacllerjieHus sigoB, TeM 0oJiee ipKue U CUJIbHbIS
OLLYLLIEHUST Bbl MoayuuTe. TakuM ke oopazom Bbl MoxeTe oyuiIaTh BOAY,
COKMU, JTIIOObIE APYTUE KUAKOCTU.

Kpome HelTpanuzauyy OTpULATEIbHBIX IJIS1 OpraHM3Ma BEIIECTB U
CBOICTB, MOXKHO YCWJINTD TO MOJIOKUTEIBHOE, UTO HECYT B ce0e 3TU BellleCTBa
1 cOo3/1aTh HOBBIE CBOMCTBA U KayecTBa. Eciii Bel mpy 3TOM B COCTOSIHUM BU3Y-
aJIM3UpOBaATh 3TU IMOTOKM, 3HAUUT, Bbl MMeeTe MOBBIIIEHHYIO YyBCTBU-
TeJILHOCTb Y IPU IPABUJIBHOM Pa3BUTUU MOXKETE I0BOJILHO OBICTPO JOCTUYD
00Jiee BICOKOTO YPOBHSI Pa3BUTHUS CBOEI CYIIIHOCTU, CO3HAHUSI.

M MHe xodeTcsl moxesaaTh BCEM CTaTh Ha INPaBUJILHBIN ITYTh pa3BUTHS,
CHSITb «4EPHYIO» TIOBSI3KY C IJ1a3, U Bl yBUaMTE, KaK 1eCTBUTEILHO MPEKpa-
CceH Mup, mpupoaa, Bcejennas. ..
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a) Tunbl 1ormyeckux GpyHIaMEHTOB

Puc.1 — nornyeckuii GyHIaMEHT, COOTBETCTBYIOIIMI TTOTEHIIMATbHOM
BO3MOKHOCTH BO3HUKHOBEHWSI MHOTOOOpa3-
Puc. | HBIX peaKlMii Ha OJTHO Y TOXe MH(POPMALIMOH-
Hoe Bo3aercTBue. [1ogoOHBIN JIOTMYECKUA
¢yHIaAMEHT IO3BOJISIET pacaM, UM 00Jiagaro-
LM, 5BOJIOLIMOHHO Pa3BUBAThCS MPAKTUYEC-
cku 6e3 orpaHuvyeHuii. Kpome atoro pacsi,
00J1agaro1Ke MoJ00OHbIM JIOTMYECKUM PyH1a-
MEHTOM, B COCTOSIHUU Pa3BUBATHCS B OJTHOM
rapMOHMM C NPUPOION TIAHETHI U OKpYyKa-
I01Iero KkocMoca. YToObl MOHATh Ba>KHOCTH
MHOT0OOOPa3HOCTU PEAKIUA HA OJHO U TOXKE
MH(OpMaLIMOHHOE BO3JeHICTBUE, JOCTATOYHO
npuBecTyd npuMep. Peakumst pa3HBIX JOaei
Ha TeMIiepaTypy B KoMHare. 15 omHOro oHa
OymeT mpueMJIEMOM, I APYrOro MOKaXKeTCs
NpPOXJIaAHOM, TPEThEMY — M3JIMIIHE TEIJIOMN.
Jlaxke OIMH 1 TOT K€ YeJI0BEK OyIeT pearupoBaTh I10-pa3HOMY, B 3aBUCUMOCTH
OT €ro 3MOLMOHAJBLHOIO U (pU3NYECKOTO COCTOSIHUS Ha OOHY U TY Xe
TeMnepaTypy B KomHarte. Koraa yeioBeK mMpoChIaeTcst yTpoM, U TeMIIepaTypa
€ro TeJla He ycmejaa BEPHYTbCS K HOPME, KOMHAaTa ITOKaXETCS eMy
npoxyagHoit. Ilociae akTUBHBIX PU3NYECKUX 3aHITUI, eMy OydeT XKapKo.
bonbHOMY ¢ BBICOKOI TeMIlepaTypoii OyIeT O4eHb XOJIOAHO.

Puc.2 — nepectpoiika jorudyeckoro yHgamMmeHTa, Haubojee COOTBET-
CTByIOILIAsd TpeOOBAHUSIM YCHEIIHOIO MO3HAHUS MPUPOAbLI, HA OCHOBAaHUU
ONbITA MHOTOYMCJIEHHBIX Pa3yMHbIX pac. MHOTOMEPHOCTh BO3MOXKHbIX
peakuMii Ha OJHO M Toxe MH(pOpPMaLIMOHHOE BO3JIECTBUE 00ECIIeUYnBaeT
pacam, 00J1aJal0IIUM TTOJ00HBIM JIOTMYECKUM (PyHIaMEHTOM BO3MOXHOCTb
MaKCHUMaJIbHOT'O MOJYYEHUST U BOCIIPUSATUS MH(POpMALIMKU 00 OKpYKalolleM
kocmoce. IIpu cozgaHum KapTUHBI MUPO3IaHUsI, OUeHb BaXKHOE 3HAUYCHUE
MMeeT ToJHOoTa MHpopMauuu od okpyxawiilemM mupe. IIpun KycouHoMm
BOCIPUSITUM OKPYKAIOIIETO, B MO3T TTOCTYIIaeT JOCTOBEPHAasl, HO HE MOJIHAs
nHpopmanusi. PazyMHoe Cy1iecTBO, MbITAasICh CO31aTh CBOIO KAPTUHY MUPO-
3IaHUsI, COOMPAET 3TU «KYCOUKM» B OJHO 1IeJ0€ U B pe3yJibTaTe BOZHUKAET
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NCKaxk€HHas KaptuHa. CaMoe ormacHoOe CJISACTBUE NEUCTBUS «KPUBBIX 3€pKaI»

Puc. 2

BOCHPUSITHS B TOM, UTO Ha OCHOBE 9TOM MCKa-
>KEHHOM (HEMOJIHOI) KapTUHBI OKPYXKAIOIIE
peaJIbHOCTU pa3yMHbIE€ CylIeCTBAa HAYMHAIOT
BMEILLIMBATLCS B 3TY peajlbHOCTh, U3MEHSITD €€,
npeanosarasi IpoBeCTU LIEJbII psili «KOPPEK-
LU» 17151 OCTUKEHUSI MAaKCUMAaJIbHOTO CUM-
0103a ¢ OKpyxXallleil pealbHOCThI0. B pe3y-
JIbTaTe MOJ0OHBIX «KOPPEKIIMi» BO3MOXHBI 1
BO3HMKAIOT 3KOJIOTMYECKHE TPOOIEMBbI, YACTO
HECYIIIME CEPbE3HBIE YTPO3bI KaK «pa3yMHBIM»
CyLIEeCTBAM MX CO3HABIIMUX, TaK U XU3HU B
esioM. Yacto mogoOHbIe AeCTBUAS HPUBOIST
K TMOeu IUIaHEeT, a TIOPOoil U IIaHEeTapHbIX
cucteM. [1oaTOMy MHOrOMEepHOCTh BO3MOX-
HBIX peakluii Ha MTHPOpMAaLIMOHHOE BO3Aei-
CTBHE CBOJAUT K MUHUMYMY BO3MOKHOCTH

OIIMOOK U TTO3BOJISIET CO34aBaTh 3TUM pacaM KapTHMHbI MUPO3AaHNA OYEHD
OM3KHue K PE€aJIbHbIM, 0€3 4ero NoJHOLIEHHOE Pa3sBUTHUEC LMBUWJIN3ALUU ITPOCTO

HEBO3MOXHO.

Puc.3 — normueckuii (pyHIaMEHT, UMEIOLLIMII MPSIMOJIMHENHYIO CTPYKTYPY

Puc. 3

C BETBIMMU, YXOASIIMMU B OECKOHEYHOCTD,
KOTOPBIA MMEIOT HECKOJbKO Pa3yMHBIX pac.
[TompoOHLBIN TorMyecKuii pyHIaMEHT, TPEAo-
JIaraloluii 0€CKOHEYHOE YMCJIO BO3MOXHBIX
peaxkinii Ha OTHO MH(POPMALIMOHHOE BO3ICH -
CTBME TTI03BOJISIET CO3AaTh ITOJIHOLIEHHYIO Kap-
TUHY peajibHOCTU. HeoObIuHOCTL TOT0OHOTr0
JIOTMYECKOro (pyHIaMeHTa B TOM, YTO OCTaETCs
HETIOHSITHBIM MPUHLIUII CEJIEKIIUU, U3 OECKO-
HEYHOI'0 YMCJIa BO3MOXHBIX peakluii, onpe-
JIENSIOIIX U UTPAIOIIMX KITIOUEBYIO POJIb IS
MOCTPOECHUS KapTUHBI MUpo3aaHusd. Tak Kak
OIHOBPEMEHHOE MCIT0JIb30BAHME ITPOTUBOIIO-
JIOXHBIX peaklii Ha OAHO 1 TO Xe nHdopma-
LIMOHHOE BO3AEHCTBUE [JII IIOCTPOECHMUS
KapTUHBI MUPO3JaHUS IIPUBEIAET K aHHYJIMPO-

BaHUIO CAMO MOMBITKY CO3IaHUsI MOJ00HO KapTUHEL. Ipyrumu cjioBamu,
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MpY IIPUMEHEHUU MOAOOHOro JOrM4YecKoro (pyHaaMeHTa J0JKEH MCIOJIb-
30BaThCsl KAKOW-TO IMIPUHIIMII TOCTPOSHUS, HEBEAOMbII IPYTUM JIOTUYECKUM
(yHIameHTaMm.

Puc.4 — npupoaHbIi JOorndyecKuii pyHIaMEeHT, KOTOPBIi YEJTOBEK UMEET
Ipu CBOEM poxiaeHuu. HeoOpaboTaHHBINM
P4 JIorndeckui (pyHIaMEHT YeJIOBeKa NUMEET IBa
BCIUIECKA — CIIpaBa U CJI€Ba OT HYJISI 1 HECKO-
JIbKO MEJIKMX. DTOT (PAKT €1IE pa3 MOKA3bIBAET,
YTO Yy YeJIOBEKA HE ObLIIO M HET HUKAKMX IIpe-
S TCTBUM 1151 TIOCTPOMKM CBOETO JIOTUYECKOTO
(byHIaMeHTa 1o cXeMe HeIpePhIBHOM JIOTUKU,
oOlenpuHAaATON Bo BeceneHHoii. Mexnay TeM,
pa3yM 4eJI0BeKa C CaMOT0 Havajia pa3BUBACTCS
B KOPHE OIIMOOYHO, OPUEHTUPYSICh TOJIBKO Ha
MOIIIHbIE BCIIJIECKM CIIpaBa M cJieBa. DTU
BCIUIECKU CJIEBA U CIpaBa OT HYJIS €CTb HU YTO
MHOE, KaK «JIa» U «HET», 03 4Yero B MpUHIIAIIE
YeJIOBEK HEe MOXET MPEeICTaBUTD JIIO0O0E SIBJIC-
HUE, XOTS U OTOMY MEIIAET JUIIb CUJia TpHr-
BbIuKM. Henenoe paciienieHue J0ru4eckKkoro
(byHoDaMeHTa Ha TIOHSITUSI «da» U <«HET» SIBJISETCS CaMbIM OOJbIINM
MPENITCTBUEM Ha MYTHU MO3HAHUS YEJIOBEKOM ObITHSI, KOTOPOE HA CErOIHS
HaxXoOAMTCSI B BeCbMa 3a4aTOYHOM COCTOSIHMU. BOuThIBasE ¢ poXAeHUS
MOJO0OHOE JOTUYECKOE BOCIHPUSITHE PEaTbHOCTU, YEJIOBEK JIOTUYECKU
OCJICTIISIET ce0s1, MPUUYEM JOOPOBOIBbHO. CTaB «JIOTMYECKM CJIEIBIM» YEJTOBEK
oOpekaeT cebs Ha OETHOCTh BOCOPUATUS PEATbHOCTU U HEBO3MOXHOCTD
CO3JIaHUS XU3HECITOCOOHON KAapTUHBI MUPO3IaHUSI.

Puc.5 — TeopeTnyeckas pa3padboTKa Jormdyeckoro yHaaMeHTa, NpruMe-
HseMasl 4eJI0BE€UYECTBOM, OCHOBAHHAs HA IBOMYHOM JIOTUKE. TeopeTndyeckue
JIOTUYECKHE CUCTEMBI CTaJIM OIIEpUpPOBaTh paPMHUPOBAHHBIMU TTOHSITUSIMU
«J1a» — «HET», UCKJII0Yas Apyr1ue BapuaHThI JIOoTudecKux peureHuit. [1nomans
(purypbl, OINMUCHIBAOIIENA JOTUYECKUU (PYHAAMEHT, BMECTO KaKON-TO
KOHEYHOI BeJINYMHbI, CTAHOBUTCS paBHOM HYI10. TakKuM 00pa30M 3a OCHOBY
JIOTMYECKOro (pyHIaMEHTa YeJIOBEKOM MPUHMUMAETCS OJJHA U3 CAMbBIX TPUMMU-
TUBHBIX (PYHKILIMI, UMEIOIasl BCETO-HABCEro, ABa 3HAYCHMS. A Bellb, 0011Iee
pe31oMe TaKOBO, UTO, YeM OOJIbIIYIO TUIOLIAAb ONMCHIBAET (pUrypa Joruye-
ckoro pyHAaMEHTa, TeM COBeplIeHHee oO0pa3 MbllLieHUsa. B pe3yabrate
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Pue, 5

NO YES

aKTUBHOE «BHEAPEHUE» B OOMXOH ABOMYHOM
JIOTUKU, HACTOJIbKO OOEIHSIET BO3MOXHOCTh
yeJI0BeKa IJ1 MTO3HAHUS MUPO3IaHUS, YTO OH
CTAaHOBUTCS YOEXKIEHHBIM CTOPOHHUKOM JaH-
HOT'0 MOAX0AAa U HE B COCTOSIHUU BUOETh €r0
npuMUTUBHOCTU. [lomydaercs 3a0aBHasI cUTy-
alys KOTaa CJIENon yoexXaaeT 3psuero B HEBO-
3MOXKHOCTH CYIIIECTBOBAHUS KPACOK OKpYyXKa-
IOLLEN PEaTbHOCTU U «3PSIYUil» TOOPOBOJILHO
3aKpbIBAET CBOM TIJIa3a, YTOOBI €10 BOCIPUSITHE
COOTBETCTBOBAJIO BOCITPUATHIO CJIETIOTO.

0) Craguu oOpa3oBaHusA MJIAHETHI
Puc.6 — uckpuBIeHNE TTPOCTPAHCTBA, B KOTOPOM BO3HUKAIOT YCJIOBUS JIJIST

Puc. 6

YTOOBI MMPOU3O0ILIO B3aUMOJIEHCTBME KOHEYHOU BEJIMYMHBI (MepBUYHOM
MaTepuM), C KOHKPETHBIMM CBOMCTBAMM U KadyeCTBaMM U OECKOHEYHOM
BEJIMYMHBI (IIPOCTPAHCTBA) C HEIIPEPHIBHO N3MEHSIOIIMMUCS CBOMCTBAMU U
KayecTBaMHM, HEOOXOAMMO, YTOOBI JaHHAs MaTepus IIoIaja B 30HY 3TOro
MMPOCTPAHCTBA, UMEIOLIYIO aJeKBAaTHbIE CBOMCTBA U KAa4eCTBA. A 3TO MOXET

ciusiHusl ¢popM MaTepuil B BeulecTBo. Ilpu
B3pbIBE CYIIEPHOBOU MPOUCXOIUT JIedopMma-
s mpocTpaHcTBa. [TpocTpaHCTBO — HEOHO-
POIHO, a 3TO O3HAYaET, YTO €ro CBOMCTBA U
KayeCcTBa MEHSIOTCS M HEe OJMHAKOBHI B pa-
3HBIX 00JIaCTSIX MpOCTpaHCcTBa. EcTecTBEeHHO,
YTO CBOMCTBA 1 KayeCTBa IMPOCTPAHCTBA U3Me-
HSIIOTCSI HEPEePBhIBHO, XOTS MOTYT CYLIECTBO-
BaTb aHOMAJIMU, TJIe OHU MOTYT U3MEHSIThCS
CKauK000Opa3HO, XOTs ITOUTH BCEr/Ia CYLIECTBY-
0T ONpUYUHBI 3TOr0. [lepBUYHBIE MaTepUU
MMEIOT CBOM KayecTBa U cBoiicTBa. KauecTBa u
CBOMCTBA TMEPBUYHBLIX MaTEpUl UMEIOT CBOU
orpaHnuyeHue. Kaxnast KOHKpeTHast BeJIM4YnHa
— KOHEYHa, TaK e, Kak KOHeUHasl BeJIMYMHa
nmeer cBoro ¢dopmy. Iloatomy, misa Ttoro,
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MIPOU30UTH TOJBKO B OTPAHUYEHHOM 00BbEME ATOr0 MPOCTpaHCTBA. [1oaTOMY,
Korga IIpY B3pbIBE CYNEPHOBON IMPOUCXOAUT AedopMalysi IpOCTpaHCTBa,
MPOUCXOAUT U M3MEHEHME B 30HaX AeopMallii Ka4yeCTB U CBOMCTB 3TOTO
MpocTpaHCTBa. B pe3ynbraTe B 3TUX 30HAX IIEPBUYHBIE MATEPUU TTPOSIBIISIIOT
ce0s1 MO-HOBOMY.

Puc.6a — causnue popm Matepuii A 1 B B 30He MCKpUBJIEHUSI TPOCTPaH-
CTBa, U 0Opa3oBaHME BellecTBa Tuna AB. 9T1o
Puets | BEIIECTBO KAYECTBEHHO OTJIMYAETCs OT (POPM
MaTepUii, ero 00pa3yolInX, BO3HMKAET HOBOE
Ka4yeCTBO 13 cTapbix KayecTB. [Ipuuem, cimsi-
HUE MAaTepUd MPOUCXOAUT B OrPAaHUYCHHOM
00bEME, rae mapameTpbl GopM matepuii A u B
— TOXJIECTBeHHBbI. TOXIEeCTBEHHOCTh Iapa-
METPOB IIEPBUYHBIX MaTepuil 00yCIOBIEeHA
T€M, YTO OHM OMNAAAI0T B 30HY AedopMaLin
MNPOCTPAHCTBA, BO3HUKIIYID TMPU B3PbIBE
cynepHoOBOI. B 310l 061acT MpoCcTpaHCTBA
M3MEHSIOTCS CBOMCTBA M KA4eCTBa, B Pe3YJib-
TaTe€ 4ero nepBUYHbIE MaTepUU, UMEIOLINE
CBOM KayeCcTBa U CBOMCTBA, HAUMHAIOT B3au-
MOJEMCTBOBATb MEXIY COOOM, TIe X CBOMCTBA
M Ka4eCTBa TOXIAECCTBEHHBI APYT Apyry. UmeH-
HO Oyiarogaps TOXXIECTBEHHOCTU CBOMCTB M Ka4eCTB 00JIACTU IIPOCTPAHCTBA
1 MIEPBUYHBIX MAaTEepUil, BOBHMKAIOT HEOOXOAMMBbIE YCIOBUS ST CIAUSHUS
CBOOOAHBIX MEPBUYHBIX MAaTEepUili 1 0OpazoBaHUSI TMOPUIHOU (POPMBI C
HOBBIMU CBOMCTBAMHU M KadyecTBaMu. [Ipnu€mM, BO3HUKINIAS B pe3yJbTaTe
CUHTEe3a TMOpuaHas popMa cama BIUSET Ha ITPOCTPAHCTBO, B KOTOPOM HAaXO-
autcs. I[lpouecc cuHTe3a MpoaoKaeTcsa A0 TEX MOp, IMOKAa HE BO3HUKHET
KauyeCTBEHHbII OajlaHC MKy 00BLEMOM MMPOCTPAHCTBA U TMOPUIHON HPOPMOIA.
KayecTBO nepexoaur B KOJIMYECTBO, M KOJHYECTBO MEPEXOIUT B KAYECTBO.

Puc.7 — causgaue popM Matepuii A, B, C B 30He UCKPUBJIEHUS TIPOCTPaAH-
cTBa, u oopa3zoBaHue BemecTna Tuia ABC. Oto BemectBo ABC KauecTBEeHHO
OTJIMYaeTCs Kak oT (popM ero oopasymolux, Tak M OT BellecTBa Tuna AB.
CinusiHue TIPOUCXOAUT B MEHBILIEM O0OBEME, YEM MPU CIUSTHUU IBYX (POPM
MaTepuit A 1 B, Tak KaK CBOIMCTBA U KaueCTBa TPEX NTePBUYHBIX (OPM MaTepUii
TOXIECTBEHHBI, COOTBETCTBEHHO, B MEHBIIEM OOBEME BHYTPU 3O0HBI
WCKPUBJIEHUS MTpocTpaHcTBa. B 30He nedopmMalimm mpocTpaHCTBa CBOMCTBA
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M KaueCTBa MEHSIOTCS HenpepblBHO. [1epBru-
HbIE MAaT€PUU, KAYECTBEHHO COIJIACOBBIBASICH
B KOHKPETHOM 00BbEME MPOCTPAHCTBA, CO31a-
I0T TUOpUAHBIE HPOPMBI MaTepPUU, KOTOPHIE
BJIMSIIOT Ha IIPOCTPAHCTBO, U3MEHSISI €TI0 CBOM -
CTBa M KA4€CTBa, YTO JeJaeT BO3MOXHBIM HO-
BO€ CIMSHHUE TEPBUYHBIX MAaTepPUl B Ipyrou
KoMOnHanuu. Bo3HuKaeT, Tak Ha3bIBaeMasl,
oOparHas CBsI3b, KOTJa HOBOE Ka4€CTBO BJIMSI -
€T Ha KayeCTBO, €ro MOpPOAUBILIEE, U3MEHSIS
€ro " co3aaBasl YCJIOBUS IJIsI 3apOXASHUS HO-
BOro kauectBa. EcTecTBEeHHO, Bce 3TU IIPO-
LIECChl IIPOMCXOASIT OJHOBPEMEHHO, HO B
pe3yabTaTe 00pa3yroTcst OorpaHUM4EHHOIO 00bE -
Ma 30HBI IIPOCTPAHCTBA C TOXIECTBEHHbBIMU
KayecTBaMU. B cuiay Toro, 4to cClIMBarOTCs
MEXIy COOOM MEepBUYHbIE MAaTEPUU, KOTOPBIE IMPEACTABISIOT COO0I KOHEUHBIE
BEJIMUYMHBI IO CBOMM CBOWCTBAM M KayecTBaM, B pe3yJbTaTe CHUHTE3a
MEPBUYHBIX MATepUii, BOZHMKAIOT TMOpUAHBIE (DOPMbI, KBAHTOBAHHBIE MO
5THUM CBOMCTBAM M KAQUECTBaM.

Puc.8 — caussnue dopm marepuit A, B, C, D B 30He MCKPUBJICHUS
MPOCTPaHCTBa, U 00pa30BaHME BELIECTBA TUIIA
Prc. § ABCD. 3DT1o BemecTBO 3aHUMaeT OOBEM
MEHbIINI, yeM BeulecTBo Tha ABC motomy,
YTO CBOMCTBA M KayecTBa YETBHIpEX opM
MaTepUil TOXIECTBEHHBI B MEHbIIIEM O0bEME
BHYTPHY 30HbI UCKPUBJICHUS MPOCTPAHCTBA,
yeM IpU CIAUSHUU TpEX (GopM MaTepuid.
In6pugnas dpopma ABCD npocTpaHCTBEHHO
pacroJjiaraeTcss BHyTpU TUOPUAHOU (POPMBI
ABC.
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Puc.9 — cinusinue dopm martepuit A, B, C, D, E B 30He UCKpUBIEHUSI
MPOCTPaHCTBa, U 00pa3oBaHMe BelllecTBa TUIIA
meo | ABCDE. DOTo BelmecTBO 3aHMMAaeT OOBEM
MeHbIN, yeM BelecTBo Thuiia ABCD notomy,
YTO CBOICTBA U KauecTBa NIt (hopM MaTepuit
TOXIECTBEHHbI B MEHbIIIEM 00bEME BHYTPU
30HbI UCKPUBJICHUSI IPOCTPAHCTBA, YeM MpU
CJIMSIHUM YeThIpEX (popM MaTepuid. I[nGpuaHas
¢dopma ABCDE nipocTpaHCTBEHHO pacIiojara-
eTcs BHYTpu ruopuaHoit popmbel ABCD.

Puc.10 — cimstaue dopm marepuii A, B, C, D, E, F B 30He nckpuBjieHUs
MPOCTPaHCTBa, U 0Opa3oBaHUE BellleCTBa TUIIA
et | ABCDEF. D10 BelecTBo 3aHMMAaeT 00BbEM
MeHbIINI, yeM BellecTBO TUIIa ABCDE nmoto-
MYy, YTO CBOICTBa M KayecTBa LIECTU (popMm
MaTepUil TOXIECTBEHHBLI B MEHbIIIEM O0bEME
BHYTPHY 30HbI UCKPUBJICHUS MPOCTPAHCTBA,
yeM MNpU CIAUSIHUU TIITU (POPM MaTepUid.
In6punHas popma ABCDEF nmpocTpaHCTBEH-
HO pacIioJjiaraeTcsi BHyTpy TMOpUIHON (pOpMBI
ABCDE.
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Puc.11 — cnussHue cemu ¢opm matepuii A, B, C, D, F, E, G B 30He

Puc, 11

HWCKPUBJIEHUSI TPOCTPAHCTBA, U 00pa3oBaHuE
BewiectBa Tuna ABCDEFG. DTo BemecTBo 3a-
HUMaeT 00bEM MEHBIIINI, YeM BellleCTBO TUIIA
ABCDEF mnoTomy, 4TO CBOIMCTBA U KayecTBa
1mectTu (popM MaTepuili MOTYT ObITh TOXKJE-
CTBEHHBI B MEHbIIEM O0bEME BHYTPU 30HBI
WCKPUBJICHUSI IPOCTPAHCTBA, YEM IIPU CJIUSI-
HUU 1mectu Gopm Matepuid. In6puanas pop-
Ma ABCDEFG npocTtpaHCTBEHHO pacnoJiara-
ercs BHyTpu ruopunHoit popmel ABCDEF.

Puc.12 — naHera 3CMI[H, BO3HUKIIAd B 30HC NUCKPUBJIICHUA ITPOCTPAH-

Puc. 12

CTBa B pe3yJjibTraTe Mocjiae10BaTe/IbHOrO CIUsI-
HUsI ceMu (popM MaTepuii U MpeACcCTaBIsIOIIAs
cO00M IIEeCTh MaTe€pUaTbHBIX CHEP Pa3HOTO
KOJIMYECTBEHHOI'O0 M KAUeCTBEHHOTO COCTaBa,
OIHAa BHYTPU IpPYyro. OTu cdepbl BMECTE
MPEeICTaBISIIOT OIHY CUCTEMY — IUIAHETY 3eM-
Jisl U HE MOTYT CyLIeCTBOBaTh ApYr Oe3 apyra.
[ToaToMmy, Koraa paccMaTpUBarOTCS ITPOLIECCHI,
npoucxoasiirue Ha (PpU3NYECKOM YpPOBHE,
HE0O0XOAMMO IMTOMHUTh, YTO 3TO — TOJIBKO BU-
JOuMasl BepXyllKa alicoepra, KOTOPbIM SIBJISIET-
cs 11aHeTa. Buyrpennss cgepa, oopa3oBaHHas
cembio (popmamu matepmii ectb PU3NYECKU
IVNIOTHAA IIJIAHETA 3EMJIA, BelecTtBO
KOTOPOI1 UMEET YeThbIpe arperaTHbIX COCTOSHHUS
— TBEépHoe, KHIKOe, Tra3000pa3Hoe WU

mjia3mMenHoe. Pa3Hble arperaTHble COCTOSIHUSI BO3HMKAIOT, KaK pe3yJibTaT
KoJieOaHUsI MePHOCTU MeHBbIIIEe, yeM AA.

1. ®usnuecku moTHas cdepa.

2. DdupHasg cohepa.

374



Ilpunoxcenue 5. Onucanue pucyHkos

3. ActpasnbHas cdepa.

4. IlepBast MeHTanbHas cdepa.
5. Bropast MeHTaibHas cdepa.
6. TpeTbs1 MeHTaJIbHAS cdepa.

Puc.12a — cTpyKTypHBI 1M KaueCTBEHHBIN cocTaB cdhep 3eman. Ha aToit
CXeMe HaIJISIIHO BUJIHO, YTO €CTh OOILEro u
YyeM OTJIMYaloTCs APYT OT Apyra MaTeprajlbHbIe
cepnl 3emau. O01IME 3J€MEHTHI CO34Aal0T
YCJIOBUSI JJIsl B3aMMOJIECHCTBUS MeXIy cdepa-
MU 3eMJIM; CTeTIeHb 3TOr0 B3aMMOJACHCTBUS
1 2 3 4 5 6 7 | orpaxaiorT KO3hOOUINEHTH O

Puc. 12a

o1 — K03 GULIMEHT B3aUMOJEHCTBUS Me-
o X1y GU3MYecKH TUIOTHON 1 adupHoit che-

"Bl pamMu.
h i j k1 m 02 — KO3 PULIMEHT B3aUMOICUCTBUS Me-
K1y (PU3UYECKHU IIJIOTHOM 1 acTpaJibHOM ce-

pamMu.

03 — KO3PPULMEHT B3aUMOJCHCTBUS ME-
Xy GU3NYECKU TUIOTHOU U MIEPBOI MEHTAab-
HOIi cpepaMU.

04 — KOo3(pPULMEHT B3aUMOAEHUCTBUS MexXAy (pU3NYECKU TUIOTHON U
BTOPOI MEHTaJIbHOI chepaMu.

05 — KO3(P@ULUMEHT B3aUMOACHACTBUS MEXIY (pU3NUECKU MJIOTHOU U
TpeThel MEHTAJIbHOI cpepamu.

06 — KO3(GULUMEHT B3aUMOACUCTBUSI MeXay (PU3NYECKU TIOTHOM
chepoil 1 4YeTBEPTO MEHTAJIBHOM IUIOCKOCTBIO, KOTOpasl SIBJISIETCS 30HOM
HEUCKPUBJIEHHOTO IIPOCTPAHCTBA, B KOTOPOU (DOPMBI MAaTEPUIA HE CUBAIOTCS
1 He 00pa3yroT HOBOIro KayecTBa. B HeMCKpMBIEHHOM NpOoCTpaHCTBE HOPMBI
MaTepUil IIPOHU3BIBAIOT APYT APYyra IMPaKTUYECKU HE OKA3bIBas ACHCTBUS, OHU
HE «CBSI3aHbI» MEXy CO00M U He 00pa3yl0T HOBOI'O BEILECTBA.

h — kxadecTBeHHBIN Oapbep MexXAy (PU3NYECKU TUIOTHOU U 3PUPHON
chepamMu, KOTOPbIA BOBHUKAET, KaK CJI€ICTBUE Pa3Indusl 110 KaYeCTBEHHOMY
1 KOJIMYECTBEHHOMY COCTaBYy MaTepUii, UX 00Opa3yIOLIUX.

i — Ka4yeCTBEHHBI Oapbep Mexay (PU3MYECKU MIOTHOM U acTpabHOM
chepamu.

J — KayeCTBEHHBIN O0apbep MexXIy (PU3MYECKU MJIOTHOU U TIEPBOM MEH-
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TaJILHOU cepaMu.

k — KayecTBeHHBII Oapbep MexXay PU3MUECKU TUIOTHOM 1 BTOPOI MEH-

TaJbHOU cpepaMu.

| — KayecTBeHHBII Oapbep MexXay PU3MUECKU TUIOTHOM U TpeTheil MeH-

TaJabHOU cpepaMu.

m — Ka4eCTBEHHbIN Oapbep MexXay (PU3NYECKU IJIOTHOI chepoil 1 Je-
TBEPTON MEHTAJIbHOM IJIOCKOCTHIO.

1. ®usnyecku njaoTHas cdepa.

2. DpupHas chepa.
3. AcTpasnbHas cdepa.

4. IlepBast MeHTaJIbHAs cepa.
5. Bropast MeHTaibHas cdepa.
6. Tpetbss MeHTaIbHAs cdepa.

7. UeTBEpTast MEHTAJIbHAS MJIOCKOCTb, IPEACTABIISIONIAS COO0M HEUCKPU -
BJIEHHOE (HeaeopMUpOBaHHOE) MMPOCTPAHCTBO.

Puc.12b — nipu cIMSIHUM B 30HE UICKPUBJIEHUSI IPOCTPAHCTBA, CeMb (pOpM

Puc. 12h

MaTepuii 00pa3yloT 1IEeCTh BMIOB BEIIECTBA,
KOTOpPbI€ OTJIMYAIOTCS OAPYr OT Apyra Kade-
CTBEHHBIM 1 KOJIMYECTBEHHBIM COCTABOM. DTU
BellleCTBa CO3JAal0T IIECTb MaTepHaJlbHBIX
cdep, oJHa BHYTPU APYroii, KOTOPhIE BbI3bIBA-
I0T BTOPUYHOE BBIPOXIEHUE MPOCTPAHCTBA
(MCKpUBJIEHNE) U HEUTPaAIU3YIOT IIEPBUYHOE
WCKPUBJIEHUE MTPOCTPAHCTBA, B KOTOPOM MPO-
WCXOJIWIIO CIUSTHUE 3TUX CEMU (DOPM MATEPUIA.
ITocne 3aBepiieHnss 0O0pa3oBaHUS TLJIAHETHI
MPOUCXOAUT paciiaj HEKOTOPOI YacTH Bellle-
CTBa, YTO BHOBb CO3HAET YCJIOBUS AJIs1 CUHTE3a
BelleCTBa U3 CBOOOAHBIX GPOPM MaTepUid, BO-
3HUKAeT Kpyroodbopot BemiecTBa. CucremMa
HAXOJIUTCS B COCTOSIHUU YCTOMYMBOTO PAaBHO-
Becusl.

1. ®usnuecku mIoTHas cdepa.

2. DdupHas chepa.
3. ActpanbHag cdepa.

4. IlepBast MeHTaJIbHAs cepa.
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5. Bropas MmeHTanbHas cdepa.
6. TpeTbs1 MeHTaJIbHAS cepa.
A, B,C, D, E, F, G— dopmbl MmaTepuii.

B) CTpyKTypa MUKpPOKOCMOCA

Puc.13 — moka3aHa yCTOMYMBOCTh aTOMOB XMMUYECKUX 3JI€MEHTOB, B
3aBUCHMOCTHU OT Beca aTOMHOTO sapa. JIErkue
aTOMbI HE3HAUYUTEIbHO Ae(OPMUPYIOT IPO-
CTPaHCTBO, B KOTOPOM OHU HAXOASTCS U MO3-
TOMY OHM He HaXOAsTCs J0JIroe BpeMsl B CBO-
0OJHOM COCTOSTHMM, a 00pa3yroT MexXIy COO0M
COCIMHEHUsI, KOTOpble 00jiee YCTOMYUBEI K
BHEIIHUM Bo3aeicTBusaM. [1o Mepe pocTa aTo-
MHOTO Beca s1Iep, CTeIIeHb UX BO3ECTBUS HA
MPOCTPAHCTBO YBEJIMUYMBAETCS U JJIs1 00pa30-
BaHUsI COeTMHEHMI U3 HUX, TpeOyIoTCs Oosiee
CUJIbHBIE BHeEILIHME Bo3aeiicTBus. Mckpu-
BJIEHME TPOCTPAHCTBA SIAPOM IIPU YBEJTUYEHUU
: aTOMHOTIO Beca JOCTUTaeT HEKOTOPOIl KPUTH -
ONeAr —Xe An R EA YeCKOI1 BeJIMUYMHBI, KOTJa JOCTATOYHO HE3HA-

' sl YUTEJIbHOTO BHEIIHEro BO3JAeHCTBUSI, YTOObI
MPOCTPAHCTBO U3MEHWJIO CBOE KAUECTBEHHOE
COCTOSIHUE, U siApa pacIiajiuch Ha 0oJjiee MpoCThie, ycToiunBble siapa. HaunHa-
€TCS paIMOAKTUBHBIN pacmaj 3JeMeHTOB. TakuM 00pa3oM, CYIIECTBYET HEKO-
TOPBI 1Mana3oH aTOMHOIO Beca SJep, B IpeaeaaXx KOTOPOTrO 3J1eMEHThI
MaKCHUMaJbHO CTaOMJIbHBI. MaKCUMaJbHO CTaOMJIbHBIE 3JIEMEHTHI UMEIOT
aToMHBIN Bec, nmopsiaka 200 a.e. (aTOMHBIX eAUHUIL). 30J0TO, UMEIOIIEE
aTOMHBII Bec paBHBIN 198 a.e., SIBJISIETCS CaMbIM YCTOMUYMBBIM 3JIEMEHTOM.
OHO MpakTUYECKM HEe BCTYIAeT B XMUMUYECKUE PeaKLU ¢ APYTUMU SEMEH-
TaMU. DJIEMEHTbI, MMEIOILIKE aTOMHBIM BeC OOJIbIIMI, YeM 30JI0TO,
CTAHOBSTCS BCE OoJiee U 00Jiee HEYCTOMYMBBLIMHU, A HAUMHAs C ypaHa, paaguo-
aKTUBHBIMU. MOXHO BbIIECINUTH TAKXKE 3JEKTPOHHYIO YCTOMUYMBOCTD, KOTAa
BHEIIIHME 3JICKTPOHHbIE 000I04YKH 3aII0JIHEHbI TTIOJIHOCThIO (MHEPTHLIE ra3bl),
1 3JIeMEHThI He 00pa3yioT COeAUHEHUN C APYTUMU 3JIeMEHTaMMU.

1. O6G1acTh 3HaU€HMII aTOMHOTIO Beca 3JIEMEHTOB, B Mpejenaax KOTopoit
3JIEMEHTbI 00Pa3yIOT COeIMHEHUST MEXIY COOOIA.

2. O61acTh 3HaUYeHUIT aTOMHOTO Beca 3JIeMEHTOB, KOTOpPhIE TIJIOXO 00pa-
3YIOT COEIMHEHMS C APYTUMU 3JIeMEHTaMMU.

Puc. 13

JA
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3. IpaHua 3HaYeHUII aTOMHOTO Beca 3JIEMEHTOB, KOTOPble HAaCTOJbKO
CUJIBHO Je(hOpMUPYIOT MPOCTPAHCTBO, YTO JOCTATOUHO HE3HAYMUTEIbHBIX
BHEIITHUX BO3MEHCTBUI, YTOOBI OHM Hadaju pacliagaTbcsl 1 00pa30BbIBATH
0oJiee MPOCThIE AaTOMBI.

4. Ob6sacTb 3HAYEHUII aTOMHOIO BeCa paJMOaKTUBHBIX JIEMEHTOB.
5. Becrtecku 371€KTPOHHOM YCTOMYMBOCTU Y aTOMOB.

Puc.14 — xaHanbl Mexny GU3NIYECKUM U 3PUPHBIM YPOBHSIMU, KOTOPBIE
CO3[IaI0T HEOPTaHUYECKUE MOJIEKYJIbI U aTO-
PR MbI. TakuM o0Opa3om, KaxKIblii aTOM CBOEM
Maccoil B OOJbIIEH WJIM MEHBIIENU CTENEeHU
NPUOTKPbIBAET KaYeCTBEHHbII Oapbep MexXIy
(u3nyeckum U 3UPHBIM YPOBHEM M CO3IAET
MEKIy HUMH KaHaJl. MUHUMAaJIbHbBINA KaHall
CO3Ja€T aTOM BOAOPOJAa, MAaKCUMaJIbHbIC Ka-
HaJbl CO3JAaI0T TPAaHCYPAHOBBIE 3JIEMEHTHI.
Yepes 3TOT KaHAI MaTepus YaCTUYHO HAYM-
HaeT MmepeTeKaTb Ha 9(DUPHBIA YPOBEHb U CTa-
HOBUTCS HECBSI3aHHOM C IPYTMMU MaTePUSIMU
(mpouecc, oOpaTHBLIM CIMSIHUIO MaTepuii),
MO3TOMY aTOM, ITIOCTEIIEHHO Tepsisi KOHKPET-
HY10 (POpMY MaT€pUU CTAHOBUTCS HEYCTOM-
YMBBIM M pacHnajacTcsl Ha MPOCThIe, 0oJice
YCTOWYMBBIE JIEMEHTHI.

1. DpupHbI ypOBEHbD IIAHETHI.

2. KaHain cozmaBaeMblii BOIOPOIOM.

3. KaHan cozmaBaeMblii KMCIOPOIOM.

4. KaHaj cozmaBaeMblii aTOMOM MEHJIEIEBUYMaA.
5. Kanai cozmaBaeMblii aTOMOM 30J10Ta.

6. Kanan cozmaBaeMblii aTOMOM ypaHa.

Puc.15 — xaHanbl Mexxay (PU3NYECKUM U 3(PUPHBIM YPOBHSIMMU, CO31aBa-
€Mble HEOPTaHUYECKUMU M OpraHu4YeCKUMU MoJjieKysiamMu. OpraHuyeckue
MOJIEKYJIbI KaK MpPOCThi€, TaK M 00Jiee CI0XHBIE, BOBHUKIU B TIEPBUYHOM
OKe€aHe, ITocjIe aTMOC(EPHBIX AJIEKTPUIECKHUX pa3psaoB. B Boge kpome opra-
HUYECKMX MOJIEKYJI ObLJIM 1 HEOPTAaHUYECKHUE, KOTOPbIE XaOTUYECKU JIBUTA-
Juch (OpoyHOBCKOe ABUXKeHMue). HeopraHnueckue MOJIEKYJIbl U MPOCTEe-
1II1€ OpraHU4YeCK1e MOJIEKYJIbl UMEIOT (11 3HAYMUTEIbHO MEHBILIUMI, YeM 0L11HK

378



Ilpunoxcenue 5. Onucanue pucyHkos

Puc. IS

1 Ol1PHK.

1, 2, 3. KaHaibl, co3gaBaeMble HEOpraHU-
YeCKMMU U NPOCTEHIIMMU OpTraHUYECKUMU
MOJIEKYJIaMU.

4. Ipanuia, 3a KOTOPOI KaHaJIbl OpraHu-
YeCKMX MOJIEKYJI HaUMHAIOT MIPUOOpETATh HO-
BO€ KauecTBO.

5. Kanan Mexxay ypoBHSIMU, CO3IaBa€MBbIiA
moJiekyjamu JIHK n PHK.

6. Kanan cozmaBaeMblil SiIpOM KIJIETKM.

Puc.16 — KayecTBEeHHOE OTJINYUE KaHaJIOB, CO301aBaCMbIX HCOPTaHMNYC-

Puc. 16

s mOaTEEO

CKMMU U OpraHMYeCKUMU MojieKyiaamu. Opra-
HU4YeCcKMUe MoJieKyabl, B ocooeHHocTu JTHK n
PHK cozparor mexny pusndeckum u 3¢pup-
HBIM YPOBHSIMM KaHajl, JOCTATOYHbIN J1JI51 BO3-
HUKHOBEHMS YCJIOBHSI CBOOOAHOIO MepeTeKa-
HUS (popM MaTepuil Ha 3(PUPHBLIA YPOBEHD.
OpraHn4ecKre MOJIEKYJIbI C X HOBBIMU Kaye-
CTBaMU HE SBJISIOTCS XUBOUW MaT€pUEN, KU-
3HbIO, 9TO — JIMIIIb HEOOXOANMbIE YCJIOBHS J1JIsT
BO3HUKHOBEHUS KU3HU. O KM3HU MOXHO I'O-
BOPUTH TOJBKO TOTa, KOrIa COSAUHEHUE HEC-
KOJIBKMX OPTraHUYECKUX MOJIEKYJI IIpUOOpeTa-
€T ¥ JIPYroe HOBOE Ka4eCTBO — BO3MOXHOCTh
MMOBTOPEHUSI, AyOJIMPOBAHUS CBOEM CTPYKTY-

PHL.
1. Kanai, co3naBaeMblii HEOpraHMYEeCKU -

MU MOJIEKYJaMU, MPU KOTOPOM IIPAKTUUYECKU HET MepeTeKaHUsl MaTepuii ¢
(pu3nueckoro ypoBHs1 Ha 3(pUPHBII

2. KaHan, co3naBaeMblii CJIOKHBIMU OpraHUYECKMMU MOJIEKYJIaMU, Py
KOTOPOM MaTepuM C (pU3NIECKOTO YPOBHS IEpETEeKaOT Ha S(PUPHBIA 1 BO3HU-
KaeT TOXJIEeCTBEHHOCTb MaTepuii Ha (pU3MUECKOM U 3(UPHOM YPOBHSIX.
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Puc.17 — monekyna PHK Bupyca B pa3HbIX BHEIIHUX cpeaax. [1epBoit xxu-

Puc, 17

BOM CTPYKTYPOM SBJISIIOTCS BUPYCHI, KOTOPbIE
MPEACTABIISIIOT COOOM ITPUMUTHUBHEMNIIIYIO KM -
BYIO (pOpMy, KOTOpast HAXOAUTCS Ha TPaHUILIE
MEXIY XMBOU M HEXMBOI Martepueit. B Bo-
HOW cpelie BUPYCHI BEIyT ce0s1, KaK XXKMBOE COe-
JIWHEHMUE, HO IIpU 00E3BOXMBAHUU BUPYC
MPOSIBIISIET CE0s1, KAaK HEXXMBOE COCIUMHEHUE U
MpeACTaBIsIET cCOOOM Kpuctai. B Takom co-
CTOSTHUY BUPYC MOKET HAXOIUTHCSA CKOJIb YTO-
nHO noaro. CHoBa 1ormanas B BOIHYIO CPELY,
BUPYC U3 HEXKMBOTO KpUCTAJIMKA IIpeBpalla-
€TCI B IPUMUTUBHEMNIIINN XKUBOW OPraHU3M.

1. B 06e3BOXKeHHOII cpeie BUPYC MPOSIBISI-
eT ce0s1, KaK HEeXXMBOI; KaHaJl MexXay (pu3nyde-
CKMM U 3(UPHBIM YPOBHSIMU 3aKPHIT.

2. Ilonagas B Boxny, mosiekyna PHK Bupyca

Ha CBOOOJHBIE JIEKTPOHHBIE CBsI3M Mpucoeaunset rpynnsl OH u H, u 310
MPUBOIUT K TOMY, UTO UICKPUBJIEHME TPOCTPAHCTBA CTAHOBUTCS JOCTATOYHBIM
JUIS pacraga IMpOCThIX MOJIEKYd Ha (pOpMBI MaTepuid, UX 0Opa3yolIue 1
TepeTeKaHUs ATUX MaTepUd Ha S(PUPHBIA YPOBEHb.

r) /lejieHue Ki1eTKu

Puc.18 — nepBag ¢aza geneHus kKjaeTku. Korna KoHLeHTpal sl OpraHu-

Puc. 18

YeCKMX BEIIEeCTB, BOSHUKIINX B KJIETKE B PE3y-
JIbTaTe (POTOCUHTE3a WX MOTJIOIIEHHBIX KJIET-
KOU M3 BHEIIHEMN Cpeabl, CTAHOBUTCSI KPUTHU-
YeCKOM, OHA TepsET CBOX YCTOMUYMUBOCTh, U
HauyuHaeTcs mnpouecc aeneHus. LleHTpuonan
KJIETKM PACXOISATCS MO MPOTUBOMOJI0XHBIM
MOJIIOCAM KJIETKM U CTAHOBSTCS LIEHTPaMMU,
BOKPYI KOTOPBIX M MPOUCXOIUT MPOLECC
JIEJICHUS.

1. ®usznyecky NJaOTHas KJIETKA.

2. DpupHOE TeI0 KIETKU.

3. KietoyHoe s1po.

4. KneToyHble LIECHTPUOJIN.

5. Kanai, mo KoTopoMy Marepum LIUPKY-
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JIMPYIOT MeXAY (pU3UYECKUM U 3PUPHBIM YPOBHSIMHU KIETKMU.

6. Antnapat loabmaxu.
7. MUTOXOHIPUMN.

8. DHnorulasmMarTnueckas CeTh.

9. XpoMOCOMBI siapa.

Puc.19 — 0eIKOBBIE HUTU

Puc. 19

2. DdupHOE TEeI0 KIJIETKMU.
3. KierouHsble sipa.

4. lleHTpUroIN.

5. AnepHble KaHAMIbI.

7. MUTOXOHIPHUU.

MOJATSITUBAIOT K LICHTPUOJISIM XPOMOCOMBI U3
CTaporo sapa KJIETKMU, U 3TO SBJISIETCS Haya-
JIOM (OopMHUpPOBaAHUSI NBYX HOBBIX KJIETOK.
Bnauase HoBBIE siApa comepKaT IMOJIOBUHHbIN
Ha0Op HEOOXOAMMBIX XPOMOCOM, TI03TOMY /1Ba
KaHaJjla UM cOo31aBaeéMbIX IPAKTUYECKU SKBU -
BaJICHTHbI KaHaly siipa A0 Haydaja JIeJeHUs.
MepHOCTh MUKPOKOCMOCA KJIETKU IMOUYTH He
U3MEHSIETCS, U COXpaHsIeTCsl OajaHC ITOTOKOB
MexXny pu3ndeckuM M 3(PUPHBIM YPOBHSIMU
KJIETKHA. YPOBHM COOOIIAIOLINXCS COCYIOB —
oauHakoBbl. I1o Kaxknomy U3 3TUX KaHaJIOB,
MepBUYHBIE MAaTEPHU, BLICBOOOIMBILIUECS ITPU
paciIeIJIeHUM OPraHMYeCKUX MOJIEKYJT B KJIET-
K€, HAUMHAIOT TepeTeKaTh Ha 3(PUPHBIN ypo-
BEHb.

1. ®usnyecku MJIOTHas KJIETKA.

8. DHnorutasMarTnueckad CEeTh.

9. XpoMOCOMBI siapa.
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Puc.20 — kaxnas xpoMocoMa B TaKUX sSIApaxX, U3 HAKOIUJIEHHBIX B KJIETKe

Pue. 20

9. XpOoMOCOMBHI s11pa.

OpPraHUYECKUX BEIIECTB HAYMHAET BOCCO3/1a-
BaTb CBOEr0 3€pPKaJIbHOTO IBOMHUKA, UTO
SIBJISIETCSI €CTECTBEHHBIM CTPEMJICHUEM JIIO00M
CUCTEMBI K COCTOSTHAIO MAKCUMAJIbHOM YCTOM -
yuBOCTU. IIpM 3aBeplIEHUM STOro Ipolecca
BHYTPHY OAHOM KJIETKM 00pa3yloTCs ABa sapa,
KaXX10€ M3 KOTOPHhIX UMEET KaHaJl, 110 KOTO-
pbIM MaTepus NepeTekaeT Ha 3(UPHBIA ypo-
BCHb.

1. ®usnyecky NIOTHAS KJIETKA.
2. DdupHoe TeJI0 KJIETKU.

3. Snpa kneTku.

5. KaHanbl saep KIETKU.

7. MUTOXOHIPUMN.

8. DHpor1a3MaTruyecKkas CeTh.

Puc.21 — npu pacnage Gpu3ndecku IJIOTHOM KJIETKU (DOPMUPYETCSI BTOpOe

a(upHOoe Tea0 KiIeTKU. [Ipryem, KoHLIEHTpa-
uusa mMatrepun G B 3(pUPHBIX TeaaX KJIETKU B
HECKOJIbKO pa3 MpeBbIIIaeT 0aJaHCHOE CO-
OTHOLIeHME )11 3PUPHOrO YPOBHSI.

1. ®usnyeckuii ypoBEHb.
2. DupHBbIE TeIa KIIETOK.
3. KiieTouHsble sgapa.

5. Kanainsl saep.
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Puc.21a — nmocie 3aBepiieHus1 pacriajga GU3NYeCKy MJIOTHON KJIETKU

n30bITouHas Matepust G ¢ 3(pUpHOro ypoBHSI
HAaYMHAET IMepeTeKaTh Ha (PU3NYECKUIA.

1. ®usnueckuii ypoBeHb.

2. DdupHbIe Teja KJIEeTOK.

3. Anpa 3dpupHBIX T€a KIIETOK.
5. KanHaunsl saep.

Puc.22 — u3 marepuu G Ha puU3NYecKoM YpoBHE (POPMUPYIOTCS JBa

Puc. 22

3(1)I/IpHBIX TCJIa KIICTKN, KOTOPbLIC ABJIAIOTCA
MaTpuamMum Jjrd CMHTE3a IBYX HOBBIX (l)I/I3I/I‘I€—
CKHUX KJIETOK.

1. ®usnueckuii ypoBeHb.

2. DdupHbIe Teja KJIEeTOK.

3. Anpa 3dpupHBIX T€a KIIETOK.
4. llenTpuoinu.

5. Kanansr saep.

6. Artmmapat [onbmxu.

7. MUTOXOHIPUU.

8. DHaom1a3MaTnyecKas CeTh.

383



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

Puc.23 — no aByM 3(pMpHBIM MaTpULIaM CUHTE3UPYeTCsI 1BE HOBbIE (hU-

Pue. 23

SUYCCKU IUIOTHBIC KIICTKN, KOTOPbIC ABJIAIOTCA
TOYHBIMU KOIIMAMMUM KIICTKU 1O ACIICHUAA.

1. ®dusnyeckuii ypoBEeHb.

2. DdupHbIe Teaa KJIETOK.

3. Snpa 3pupHBIX TEJT KJIETOK.
4. llentpuonu.

5. Kanaisl sgaep.

6. Antnapat l[oabmaxu.

7. MUTOXOHIPUMN.

8. DHpor1a3MaTruyecKasi CeTh.

Puc.24 — nBuXeHUe MOBEPXHOCTHBIX BOJ OKe€aHa MPUBOIMUJIO K TOMY,

Puc, 24

YTO YacTh (PUTOIIAHKTOHA IOIajajia Ha ITy-
OMHY, KyJda COJTHEUHbIN CBET WU HE JOoCTaBal
COBCEM, WJIU €ro ObLIO HEeNOCTAaTOYHO JJIsI
oOecrieyeHUs XKU3HEAeSITeJIbHOCTU 3TUX OJIHO-
KJIETOYHBIX pacTeHUi. OHU HEe MOIJIU caMU
JIBUTaTbCs Y 3aBUCEJIU OT BOJIM BOJIH. bosibiias
yacTb (PUTOIUIAHKTOHA, ITOMNAaBIIETO B TaKue
yCJIOBMSI, TU0JI0, 00pa3ys Ipu CBOEM paciajie
Maccy opraHmuyeckux Beuiects. Ho HekoTopblie
U3 HUX, KOTOPbIE CMOIJIM MPUCITIOCOOUTHCS,
CTaJId HEe CUHTE3UpPOBaTh, a IOTJIONIATh YKe
MMEIoIIMeCs B OKpYXKalolleil X MOPCKOM BOJIE
opraHmyecKue CoeAUHEHMs, BOSHUKIIINE TPU
ruoeau IPyrux UM MOJOOHBIX OPraHM3MOB.
Korna ke T opraHu3Mbl Molajaju Ha CBeT,
OHM BHOBb HAaUMHaJIM CaMU CUHTE3UPOBATH

opraHmMyeckoe BelllecTBo. Takyie opraHu3Mbl COXPaHWINCH 1 10 HAILIMX THEI.
Hau0oJiee n3BeCTHBIM IIpeICTaBUTEIEM 3TUX OTHOKJIECTOUHBIX OPTaHMU3MOB C
JIBOMHBIMU CBOMICTBAMU SIBJISIETCS DBIJICHA 3e€JIEHAS.
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Puc.25 — KaxIblii OMTHOKJIETOUHbII OpraHM3M ObLIT 3aBUCUM OT CJIydaii-
HOCTE B MOBEICHUU OKPYKAIOIIEH Cpedbl.
P, 25 [IpucnocabnuBasich K Hel, OQHOKJIETOYHbIE
OpraHM3Mbl IPHUOOPEIU B O0OpbHOE 32 BHIKMBA-
HUE HOBbIE KAYECTBA — OTPOCTKM KIJIETOUHOM
MeMOpaHbl — YCUKU, KOTOPbIE O3BOJISJIM UM
JIBUTATbCY B 3TOM cpene. B Kakoii-To MOMEHT
BBOJIIOLIMA HECKOJBKO OAHOKJIETOYHbBIX pacTe-
HUM CIUIEJIMCh MEXIY COOOM CBOMMM yCUKa-
MU, B TO BpeMs KaK CBOOOJHBIE YCUKHU, CBOM-
MU TIEPUOJNYECKMMU CUHXPOHHBIMU COKpa-
LIEHUSMU IPUBOIWIN B IBUKEHUE BECh KOMO-
yeK. HarnsaaHbeIM mpeacTaBUTeIeM NOJ00HbIX
OpPraHU3MOB SBJISIETCS BOJILBOKC. CoeIMHEHNE
OTHOKJIETOYHBIX OPTAaHM3MOB MEXIY COOOM B
KOJJOHUIO $SIBUJIOCHh OJHUM U3 TJaBHBIX
SBOJIIOLIMOHHBIX MpuoopeteHuit. [locreneH-
HO, HEYCTOMYHMBBIE COEAMHEHUS OAHOKJIETOYHBIX OPTaHU3MOB MTOCPEICTBOM
YCUKOB BUIOU3MEHWIOCH B KECTKYIO KOJIOHUIO OJTHOKJIETOYHBIX OPTaHU3MOB.

1) DBOJIONHUS KJIETOK

B xone pa3zBUTHSI MHOTOKJIETOYHBIX OPraHM3MOB BO3HUKIIA AU depeHIIN -
alMs KJIETOK M, KaK CJIEICTBUE, U3MEHWJIACh UX CTPyKTypa. MI3MeHEHHbIe
KJIETKM IpUOOPEIN HOBbIE KauecTBa. VX cTeTrieHb BIMSIHUS HA MPOCTPAHCTBO
YBEJIMYMUJIACH, YTO IIPUBEIO K BO3MOXHOCTU OTKPBITUS CACAYIOIIMX Kaye-
CTBEHHBIX 0apbEPOB.

Puc.26 — oTKphITHME KaueCTBEHHOIro O0apbepa Mexay PU3NYEeCKUM U
acTpaJibHbIM YPOBHSIMM CO3IA€ET YCJIOBUS IS (POPMUPOBAHUST aCTPATbHOIO
Tena kieTku. CucreMa gusndeckass kjetka — 3upHas, 1ePopMUPYIOT
acTpaJibHbII ypoBeHb. [TpuuéM, nedpopmanns MOJTHOCTHIO MOBTOPSIET Kaye-
CTBEHHYIO CTPYKTYpY KJIETKU. B pe3ynbraTte 3TOro rnepBUYHbIE MaTEpUH,
nonajaasi Imo KaHajJy Ha acTpajJibHbIi ypOBEeHb, HAUMHAIOT 3aIlOJHSIThL 3Ty
nedopmannio, MOBTOPsist POpMY KIIETKH.

1. ®usnyecKku IIOTHAs KJIETKa.

2. DpupHOE TeNO KIETKMU.

3. AcTpajibHOE TeJI0 KJIETKM 13 0qHOM (popMbl MaTepuu G (HIKHeacTpaslb-
HOE TeJIO).
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Puc, 26

Vi — sBoMIOLIMOHHAS aKTUBHOCTD (hU3HYe-
CKM TJIOTHOM KJIETKU.

V2 — 5BOJIOLIMOHHAS aKTUBHOCTh 3(pUp-
HOTO TeJa KJIETKMU.

V3 — sBOMOLIMOHHAS AKTUBHOCTh acTpajb-
HOTO TCJIa KIICTKH.

Puc.27 — ACTpaJbHOC TCJIO HAYNHACT (I)OpMI/IpOBaTbCH U3 TOWM XK€ MaTe-

Puc. 27

TCJIO KIICTKMU.

puM, UTO U 2(PUPHOE TEJIO KIIETKU — U3 MaTe-
pun G. Bo3dHMKaeT HMXKHEACTPAJIbHOE TEJIO
KJIETKM. JlayibHelnee naMeHeHre (PYHKIUN 1
CTPOEHUS KJIETOK IPUBOIAT K TOMY, UTO HU-
JKHEACTPaJIbHOE TEJI0 KJIETKU UCKPUBJISIET MU -
KPOIPOCTPAHCTBO ACTPAJIbHOIO IJIaHA HA He-
KOTOPYIO BeJIUYUHY AL,

Hacpbiiienue nepBuyHbIMU MaTepusimu G
U F mpuBOINT K yBEIUYECHUIO BJIUSIHUS CUCTE-
MbI (PU3NYECKU MJIOTHAS KJIeTKa — 3(pUpHOE 1
acTpaJbHOE Tejla Ha CBOM MUKPOKOCMOC, B
pe3yabTaTe 4€ro BO3HMKAECT TAKOE BTOPUYHOE
UCKPUBJIEHUE MIPOCTPAHCTBA, IPU KOTOPOM
MCYe3aeT BTOPOM KAYECTBEHHBIN Tmogdapbep
MeXay (PU3NYEeCKON M acTpajibHOM cdepamu
IJIaHETHI ¥ (pOPMUPYETCSI MOJTHOE aCTPaATbHOE

1. ®u3nuecky MIOTHAS KJIETKA.

2. DdupHOE TeI0 KIJIETKU.

3. IlonHoe ACTpaJIbHOC TCJIO KIICTKH.
Vi — 3BOMIOLIMOHHAS] AKTUBHOCTb (1)I/IBI/I‘ICCKI/I IIOTHOTIO TEJIA.
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V2 — 3BOJIIOLIMOHHAST aKTUBHOCTh 9(PUPHOTO TeJa.
V3 — BBOTIOIIMOHHAS CKOPOCTb aCTPAJIbHOTO TeJIa.

Puc.28 — 3BOJIIOLIMOHHOE COCTOSIHUE KJIETKM, KOI/1a OHA UMEET (pu3nye-
CKM IJIOTHOE, 3(PUPHOE, aCTPATbHOE 1 TIEPBOE
pue.28 | MEHTAJILHOE T€JIa, B MOMEHT FTApMOHUU MEXIY
BCEMM ATHMMM YPOBHSIMU. 310pOBasi MoJioaast
KJIETKa TaApMOHMYHA Ha BCEX CBOMUX YPOBHSIX.
Jpyrumu ciioBaMu, CKOPOCTU 3BOTIOLIMOHHO-
ro pa3BUTHUS (PU3NIECKOT0, 3(PUPHOro, acTpa-
JILHOTO U MEHTAJIbHOTO TeJl KJIETKU TOXIIE-
CTBEHHBI APYT APYTY.
1. ®usnyecky NJIOTHAs KJIETKA.

2. DdupHoE TeI0 KJIETKU.
3. AcTpajibHOE TeJIO KJIETKU.
4. [lepBoe MeHTaJIbHOE TEJIO KIECTKMU.

V1 — 3BOJIIOLIMOHHAY aKTUBHOCTH (pU3NYE-
CKM IJTOTHOTO Tea.

V2 — 3BOMIOLIMOHHASI AKTUBHOCTb 3(PUp-

HOTO TeJa.
V3 — 5BOMIOIIMOHHAS CKOPOCTh aCTPaJIbHOTO TeJIa.
V4 — 3BOJIIOLIMOHHAST CKOPOCTH IIEPBOTO MEHTAJIBHOTO TeJIa.

Puc.29 — pusnyeckas KiaeTka MOCTOSHHO HAXOAUTCS MOJ IEHCTBUEM
OKpyXarolien cpeabl. B mpoiecce €€ XXn3HeaessTeIbHOCTU YacTbh 00pa3yro-
LIMXCS SII0B HE BBIBOAMTCS 3a €€ TPEEsIbl, U BCE 9TO BMECTE MPUBOAUT K TOMY,
yTO (pU3NYECKas KJIeTKa CTAHOBUTCS BCE Oosiee M 0oee MHEPLIMOHHOM, €€
CTPYKTypa 4acTUYHO paszpyiuaercsd. [Ipy 3ToM yMeHbIIAeTCS NCKPUBJICHUE
MEPHOCT MUKPOKOCMOCA KJIETKHM, U IOCTEIIEHHO BTOPUYHOE BBIPOXKICHUE
MEXIY (PU3UUYECKMM U TIEPBBIM MEHTAJbHBIM IJIAHAMU KJIETKM HAYMHAET
1CYE3aTh.

1. ®usuyecku MIoTHas KJIETKA.

2. DdupHOE T€I0 KIJIETKMU.

3. AcTpajbHOE TeJIO KIEeTKH.

4. IlepBoe MeHTaJIbHOE TEJIO KJIETKU.

V1 — 3BOMIOLIMOHHAS aKTUBHOCTD (PU3MUYECKM TUIOTHOTO TeJa.
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V2 — 5BOJIOLIMOHHAS aKTUBHOCTh 3(Up-
HOTO Tea.

V3 — 3BOJIIOLIMOHHASI CKOPOCTb aCTPaJlb-
HOTO TeJa.

V4 — 3BOJIIOLIMOHHASI CKOPOCTh MEPBOIO
MEHTAaJIbHOTO TeJia.

Puc.30 — panbHelillee BO3AEMCTBUE BHEIIHEW Cpelbl Ha KJIETKY U
JeNCTBUE TOKCUYHBIX MPOJYKTOB COOCTBEH-
HOI XX13HEeAeSITeIbHOCTU KJIESTKU MPUBOIUT K
MOCTENEHHOMY YMEHbIIEHUIO UCKPUBJIEHUS
MEPHOCTU MUKPOKOCMOCA KJIETKM U, KOrjaa
9Ta BeJIMYMHA CTAaHOBUTCS AL, MpeKpalaeTcs
rnepeTekaHue MaTepuii Ha acTpaJibHbIA TIaH
KJIETKM, U OHA BHOBb TEpsIET YaCTb CBOMX
cBoMcTB M KadecTB. [Ipu 3Tom pusnyeckas
KJIeTKA TePsIET YaCTh BHYTPUKJIETOUHOM BOJIbI.

1. ®usnyecku MjIOTHas KJIETKA.

2. DdupHoe TeI0 KJIETKU.

3. AcTpajbHOE TeJIO KJIEeTKH.

4. IlepBoe MeHTaJIbHOE TEJIO KICTKMU.

Vi; Vz2; V3; Vi — 3BOJTIOLIMOHHBIE CKOPOCTH,
COOTBETCTBEHHO: (pU3NUYECKOro, 3(pupHOro,
aCTPaJIbHOTO U MEPBOTO MEHTAJILHOTO TeJ KJIETKU.

Puc. 30

Puc.31 — momeHT rubenu du3ndecKu IJIOTHOM KJIETKM, KOraa IpeKpaliia-
eTCsl LMPKYIsIuus GopM MaTepuii MexKay 3UPHBIM U (PU3NYECKUM YPOBHSIMU
kjeTku. Ecnu ke BaussHre BHEIIHE U BHYTPEHHEeH cpeabl KIeTKU IPUBOAST
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K IMpeKpalleHUIO LUPKYISILUN BEILIECTB Ha (PU3UUYECKOM YPOBHE KJIETKHU,

Puc, 31

MpeKpaliaeTcs U UMPKYISALMSI MaTepUil MEXITy
(puznyeckum 1 3PUPHBIM YPOBHSIMU KIIETKH.
Hactynaer ¢pusnyeckast cMepTh KiaeTku. [1o-
CJie OCTAaHOBKM IPOLIECCOB XU3HEAEITeIbHO-
CTU (PM3UUYECKOM KIIeTKH, HacTynaeT ¢a3a pac-
naga. [To mepe pacriaga pu3nueckom KJIETKH,
CJI0XKHBIE OpraHNYECKKE MOJIEKYIbI, 00pa3ylo-
e Sapo KJAETKM, pacliafgaloTcsl Ha OoJiee
MPOCTHIE.

1. ®usznyecku NaOTHAs KJIETKA.

2. DdupHoOE TEI0 KJIETKU.

3. AcTpajibHOE TeJIO KJIETKU.

4. IlepBoe MeHTaJIbHOE TEJIO KJIETKU.

Vi; Va; Vi; V4 — 3BOMIOLIMOHHBIE CKOPOCTH,
COOTBETCTBEHHO: (PU3UYECKOTO, 3(PUPHOTO,

ACTpaJIbHOI'O U IIEPBOIO MECHTAJIBHOI'O TEJI KJICTKU.

Puc.32 — HavyanbHag daza

Puc. 32

pacrnaga pu3nM4eCcKu MJIOTHOM KJIEeTKM, KOrna
(opMbI MaTepuii nepecTanyd UMPKYIUPOBATh
MEXy YPOBHSIMU KJIETKU. D(PUPHOE, acTpasib-
HOE€ 1 TIEPBOE MEHTAJIbHOE TeJIa KJIETKU MOCJIE
pacrnaga pU3NYECKON KIETKHU ITPOIOJIKAIOT
HEKOTOpPOE BpeMsI COXPAHSITh CBOIO 1IEJIOCT-
HOCTb, U IO OOIIMM KadyecTBaM MeXAy HUMU
CYLLECTBYETE B3aMMOECTBUE U LIUPKYJISLINS
obuieit st Hux popmbl Mmatepumn G. Tonbko
aKTMBHOCTb BCEX 3TUX IPOLIECCOB B THICAYU
pa3 MeHblIe. M eciii HeT BHEITHUX (DAKTOPOB,
JEMCTBYIOLIMX HAa 3TU YPOBHU CUCTEMA, COCTO-
siasi U3 3(pUpPHOro, aCTpaJibHOrO 1 MEPBOrO
MEHTAJILHOTO TEJ KJIIETKM MOXET CYIIEeCTBO-
BaTh JOBOJIBHO JIOJITO.

1. ®usnyecky NIOTHAS KJIETKA.
2. DdupHoe TeI0 KJIETKU.

3. AcTpajbHOE TeJIO KJIeTKH.
4. IlepBoe MeHTaJIbHOE TEJIO KJICTKU.
Vi; Vz; V3; V4 — D3BOJMIOLMOHHBIE CKOPOCTH, COOTBETCTBEHHO:
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(pusznueckoro, a(prupHOro, aCTPaIbHOIO U MEPBOIr0 MEHTAJTLHOIO TeJI KJIETKU.

Puc.33 — nponomkeHune pacrnaga GU3MYECKM IMJIOTHOM KJIETKU, KOIna

Puc. 33

pacnagaeTcsl SiApo KJIETKU M 3aKphbIBaeTcCs
SJICPHBIN KaHaJ.

1. ®usnyecku NJIOTHAs KJIETKA.

2. DupHoE TeI0 KJIETKU.

3. AcTpajibHOE TeJIO KJIETKU.

4. IlepBoe MeHTaJIbHOE TEJIO KJIETKU.

Vi; Vz2; V3; Vi — 3BOJTIOLIMOHHBIE CKOPOCTH,

COOTBETCTBEHHO: (PU3UUECKOTO, F(PUPHOTO,
aCTPaJIbLHOTO M TIEPBOTO MEHTAJIBHOTO TeJl

KIJIETKH.

Puc.34 — mosHBINA pacrnan KjaeTKu, Korga Ha pU3M4eCcKOM YpPOBHE OT

Puc. 34

KJIETKM OCTaIOTCSI OCKOJIKU OPraHMYeCKUX MO-
JIEKYJI, €€ 00pa3yIolInX.

1. ®usnyecky MIOTHaS KJIEeTKa.

2. DdupHoe TeI0 KJIETKU.

3. AcTpajbHOE TEJIO KJIECTKMU.

4. IlepBoe MEHTAJILHOE TEJIO KJIETKU.

Vi; V2; V3; Vs — 5BOTIOLIMOHHBIE CKOPOCTH,

COOTBETCTBEHHO: (PU3UUECKOTO, I(PUPHOTO,
acTpPaJIbHOTO M IEePBOTO MEHTAJIbHOTO TeJ

KIJICTKH.
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e) Ilcu-nmoss JKMBbIX OPraHu3MoB

Puc.35 — nicu-none, co3gaBaeMoe OJHMM TEPMUTOM Ha OrpaHUYEHHOM
iowaau S. Kaxnas otaenabHast ocoob (Tep-
MUT, MypaBei, Imuesia U T.I1.) UMEIOT CBOIO HEp-
BHYIO CUCTEMY — ICHU-CUCTEMY — KOTOpas
CO3IAET BOKPYT 0COOM 3aIIUTHYIO 000JI0UKY,
COXPaHMIOIIYI0 €€ MHAUBUIYAJTbHOCTb IIPU
MNPUMUTUBHOCTHU €€ MOBEACHUYECKMX PEAKIINIA.
IIpu sTOM HEepBHaY cucTeMa ACUCTBYET He3a-
BHCUMO OT HEPBHBIX CUCTEM APYTUX OCOOEH
JAaHHOTO BUJAa W MpPU 3TOM HE HaAOJII0daeTCs
HMKaKNUX COTJTaCOBAaHHBIX M PallMOHAJIbHBIX
nericrBuid. [loBeneHue OTACIBLHO B3SITOIO TEP-
MUTa OCTAETCS MOBEAEHUEM HACEKOMOTo 0€3
KaKUX-JI1U00 MpU3HaAKOB padyMHocTU. Heko-
TOPOE KOJUYECTBO HEMPOHOB, 00OPA3YIOIIUX
€ro HEPBHYIO CUCTEMY, HE B COCTOSIHUM HaX0-
JIUTb BBIXOJ NAX€E B IMIPOCTEUIINX CUTyaALIASIX.

Puc. 35

1. TepMur.
2. [Icu-miojie, co3naBaeMoe TEPMUTOM.
S — orpaHuMuYeHHasl TEPPUTOPHUSI OOUTAHUS TEPMUTA.

Puc.36 — nicu-1oiis1, co3maBaeMble IBYMSI TEpMUTAMU Ha OTpaHUYEHHOM
TUIOMIAIN S.

Puc. 36 1. Tepmur.

2. Ilcu-mojie co3naBaeMoe TEpMUTAMU.

S — TeppuTOpUS pa3MellleHUS TTONYJISILUU
TEPMUTOB.
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Puc.37 — pedopMaliyst ncu-mnoseii TepMUTOB, pa3MeIIEHHBIX HA OTPaHU-

Pue. 37

YEHHOI TEPPUTOPHHU, KOTJIa UX KOHLICHTpaLIMs
N- MeHbllIe KPUTUUYECKOM.

1. — TepMur.
2. — ncu-1I0JIe TEPMMUTA.

S — TeppuUTOpUS pa3MelLeHUS MOMYJISILUN
TEPMUTOB.

Puc.38 — cangHue ncu-nosei OTICJIBHBIX TCPMUTOB B CANHOC IICU-ITOJIC

Puc. 38

KOJIOHMHM, KOTIa KOHLIEHTpaLusl TepMUTOB N*
MpEBBILIAET KpUTUUECKY10. Korma KoHIeHTpa-
LYSI YMCIAEHHOCTU CTAHOBUTCS KPUTUYECKOM
JIJTSI 3TOTO BUIA, MPOMCXOIUT PACTIA] UHAUBULY-
AJIbHBIX 3AIIMTHBIX 000,109€K, M BO3HMKAET OJIHA
001as 1715 BCeX 3alUTHAS 0007109Ka KOJIOHHH.
Kaxxmas ocoOb mpu 3TOM IIpUOOpeTaeT OTKPbI-
TYIO IICU-CUCTEMY U CTAHOBHUTCS YaCTHUIIEH
€/IMHOI1 HepPBHO# cucTeMbl Bcero oomectsa. [1pu
5TOM TIOSBISETCS KOJUICKTUBHbBIA UHTEJIJICKT.
HepBHasg cructeMa OTAEIbHO B3SITOTO TEPMUTA
CTAHOBUTCS YaCTUUYKOM HEPBHOW CUCTEMBI
KoJiIoHUU. [Ipn 3TOM «KOJUIEKTUBHBIA MO3I»
00BEINHSIET B OJHO LIEJIOE MAJUIMAPILI HEUPO-
HOB 1 TAKOM HEPBHOM CUCTEME YKE 1O TLIeYy
paspeliaTh CTOSIIME TIEPea KOJOHUEH B LIEJIOM

3agauyr. Kaxnaplii OTAeabHO B3SIThIN TEPMUT IpeBpallacTCA B ITOJIHOCTDbIO
YHpaBJISIeMBIfI OpraHusm, 0e3 Kakux-11bo IIPNU3HAKOB MHAWBUAYAJIbHOCTH.
Ero ITOBCACHUC, JIEUCTBUS MOJTHOCTBHIO TOAYUHEHBI NHTEpECaM KOJIOHUMN. ITo
CyTHu, B TaKUX KOJIOHUAX KaXXIbI OTHEJIbHBINA OpraHnM3M BbIIIOJIHACT
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(I)YHKHI/II/I, AdHaJIOTNYHbIC (I)YHKHI/IHM OTACJIbHbBIX KJIETOK MHOT'OKJIETOYHOTI'O
opraHmusma. OT,I[CJIBHO B3SThI OpraHmu3M COXpaHACT TOJIBKO BO3MOXKHOCTD
CBO60,I[HOF O U CaMOCTOATCIIbHOTI'O NMEPEMCIICHNA BHYTPU KOJIOHUMH.

1. — TepMur.
2. — McU-moJse TepMuUTa.
S — TeppuUTOpUS pa3MeIEHUS MOIYISLIUA TEPMUTOB.

Puc.39 — crpykrypa ncu-noJjieii KpoJaukKoB, KOrjaa UX KOHLEeHTpaLus N-
Ha TJIOIIAAN S MEHbIIIe KPUTUYECKOI.

1. Kponuk.
2. Ilcu-noJse KpoJjuka.

S — TeppuTOpUs OOUTAHUS TIOIMYISILINU
KPOJINKOB.

Puc, 39
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Puc.40 — cTpyKTypa nNcu-1oei KpoJMKOB, KOTAa YMCACHHOCTD MOMYJIS-

Puc. 40

uuu N* mpeBbIlIaeT KPUTUUYECKYIO Ha TaHHOM
iomagu S.

1. Kponuk.

2. Ilcu-noJje Kpoauka.

S — TeppUTOpUSI OOMTAHUS MOIYISILIUU
KPOJIMKOB.

Puc.41 — cocTosiHUe TICU-TI0NEN NepeaeTHBIX NTULL (YTOK), B 3aBUCUMO-

Puc. 41

CTU OT BpeMeHU roja. B BeceHHe-JIeTHUII Tie-
PUOJ TICU-TIOJIS OTAEJIbHBIX 0COOEH TpeacTa-
BJISIIOT CO0011 3aMKHYTYIO CUCTEMY.

1. V1Ka.
2. Ilcu-nose yTKu.
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Puc.42 — BIusiHUE Ce30HHBIX U3MEHEHUI Cpelibl, TAKMX, KaK: yMEHbIIIe-

Puc. 42

HYE NMPOJOJIKUTEIbHOCTU JHS, 00I1Iee MOX0-
JIOJaHue U T.JI. Ha CTPYKTYPY ICU-TT0JIsI OCOOM.
IIcu-noJie ocobu nepecTa€T ObITh U30JIUPYIO-
IIIVM.

1. Y1ka.
2. Ilcu-noJje yTKu.

Puc.43 — Kaxaplii BUA NTUL, UMEEeT MUHUMAJIBHOE YHCJIO 0CO0Ei, KOTOpOoe

Puc. 43

HEO0OXOAUMO JIsSI BOBHUKHOBEHMUS SIBJICHUS
HaJopraHusma y 3Toi nonyasiuuu. B coctosi-
HUU HaJopraHusMa ctas ntull (oo1ass HepB-
Hasl CUCTEMA) MOXET OPUEHTUPOBATHCS MO
3BE31aM, MO COJIHILY, PACCUMUTHIBATb TPAEKTO-
PMIO TT0JIETA, ONTUMAJIbHYIO CKOPOCTH Iepeie-
Ta OT OHOTr0 MecTa K apyromy. [1pu aToM B co-
CTOSTHUM HagoOpraHu3Ma o0l1asi Icru-crucTeMa
(HepBHas CUCTEMa) MOXET YYUTHIBATH LIEJIBIA
psa caydaHBIX (PaKTOPOB — CUJIy W HaIlpa-
BJICHME BETpa, U3MEHEHME CKOPOCTU MOJIETA
OT aTMoc(epHBbIX ycaoBuii U T.4. OTneabHas
0C00b BCEX ATUX CJIOXHBIX JEUCTBUIA BBINO-
JIHUTb HE MOXKET, KaK MOXHO TTIOHSITh U3 ITPU-
BEJAEHHBIX BbllIe TpuMepoB. HepBHas cucte-
Ma 0COOM KaxXXJIOro BuJa MO3BOJISIET pellaTh

3aJa4u, CBI3aHHbIE C 00ECIIeYeHMEM HOPMAJbHOMU XU3HEACATCIbHOCTU U
(pyHKIIMOHMpPOBaHUS opraHu3ma. [1pu aToM cTerneHb pa3BUTUSI 3TON MHAVBU-
JlyaJlbHOM HEPBHOM KJIETKU 3aBUCUT OT CJIOXKHOCTH YCJIOBUIA Cpeabl OOMTaHUS

JAHHOTO BUA.
1. V1ka.
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2. O6uiee ncu-mnoJjie cTau ITHILL.

3. Tepputopusi 0OUTaHUS JAHHOIO BUJA B JIETHUI CE30H.
4. Tepputopusi oOMTaHUS JAHHOI'O BUJA B 3UMHUI CE30H.
5. HanpasieHue nepenera nTUll.

3K) Ctaauu 3BOJIONMH CYIIIHOCTH YeJI0BEKa
Puc.44 — nHapabotka 1 pa3BuThe 3(pUPHOTO TejIa CYLIHOCTH YeJOBeKa,

Puc. 44

MpU 3aBEPILISHUN KOTOPOI'0 BO3HUKAIOT YCJI0-
BUS 111 QOPMUPOBAHMS U Pa3BUTUSI ACTPaJIb-
HOro TeJjia. DgupHbIe Tejla KJIETOK MHOTOKJIe-
TOYHOIO OpraHn3Ma Ha 3(MPHOM YPOBHE TOXKE
CO3JaI0T €AUHYI0 cUcTeMy — 3¢HupHOe Teo
MHOTI'OKJIETOYHOT0 OPraHu3Ma. YCJI0BHUEM HOP-
MaJIbHOM XKU3HEAesITEIbHOCTHU SIBJIsIeTCS cOa-
JJAHCUPOBAHHOCTb MIPOLIECCOB MEXKAY (pU3NYe-
CKMM 1 3(pMPHBIM TeJIaMU OpraHu3Ma.

1. ®usnyeckoe TeI0

2. DdupHoe Te10

3:4;5;6;7 — tena, KOTopble YeJIOBEK MO-
KeT HapaboTaTh MPU CBOEM Pa3BUTHUM Ha Iljla-

HETE, COCTABJLIONIME MOJHBIN LMK 36MHOM
SBOJIIOLIUU.

h; i; j; k; I; m — KayecTBeHHBIE Oapbepbl MeXAy (pU3NdIeCcKoit chepoii u,
COOTBETCTBEHHO, 3(PMPHOM, ACTPAJILHOU, MEPBOM MEHTAJIbHOMU, BTOPOI MEH-
TaJIbHOM, TpeTbell MEHTAIbHOM c(pepaMU 1 YETBEPTOIN MEHTAIbHOM MJIOCKO-

CTbIO.
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Puc.45 — xayecTBeHHas CTPYKTypa TeJ YeJoBeKa, KOraa 3aBeplleHO pa-

Puc. 45

3BUTHE 3(PUPHOIO TeJa.
1. CtpykTypa (pr3nueckoro TeJja.
2. CtpykTypa 3(pupHOro Tea.
h; i; j; k; I; m — KayecTBeHHbIE OapbepHI.
o 00 035 04 055 Ole — KOI(MPULIMEHTHI
B3aMMOJEHCTBUS MEXIY chepaMu 3eMIIH.

Puc.46 — HapaOOTKa 1 pa3BUTHE HIDKHEACTPAJIbHOTO TeJla, IPU 3aBepIiie-

Puc. 46

HUU (POPMUPOBAHUS KOTOPOrO0 BO3HUKAIOT
YCJIOBUS Il pa3BUTHUSI BepXHEACTPaIbHOTO
Tesa.

1. dusznyeckoe TeJIoO.
2. OdupHoe TeNO.
3. HuxxHeacTpaabHOE TeJO.

4;5; 6; 7 — 3BOJIIOLIMOHHAS MEPCIIEKTUBA
Pa3BUTHS YEJIOBEKA IO 3aBEPILICHMS IJIaHETap-
HOTO LIMKJIa Pa3BUTHUSI.

h; i; j; k; I; m — xadyecTBeHHBIE Oapbepbl
MEXIY YPOBHSIMU.
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Puc.47 — KkadyecTBeHHasl CTPYKTypa TeJl YeJI0BeKa, KOraa CyllHOCTb UMEeT
a(pupHOE M HMXHeacTpajbHOe Teyaa. PazHas
Phc. 47 CTPYKTYpa KJIETOK OpraHn3Ma IIpuBeJia K TOMY,
YTO 3TU KJIETKM OKa3bIBaJIN Pa3IUIHOE BIINS-
HHYE€ Ha CBO MMKPOKOCMOC. BeeacrBue aToro
HEKOTOpbIC TUIIbI KJIETOK OpraHu3ma Ipuo-
1 2 3 4 3 6 17| OpeauHOBoe KauecTBO. U3MeHEeHNE MEPHOCTU
MUKPOKOCMOCA 3TUX KJIETOK HOCTHUIJIO ypPO-
5 BHSI, IPU KOTOPOM OTKPbLICS Ka4eCTBEHHbIH
Oapbep Mexay (u3MYECKHM H aCTPaJbHbIM
N om0 B W maaHamMu. M Ha acTpaJibHOM ILJTaHE HaydaJics

ho i05j k 1| m | CHUHTE3 acTpPaJibHBIX TEJI 3TUX KJIETOK, KOTO-
pbIE, B CBOIO OYEPENIb, HA TOM YPOBHE CO3/1a-
JI CBOIO CUCTeMY B3aumoeiicteus. Pazsutue
TaKO¥ CUCTeMbI Ha aCTPaJIbHOM IIaHE ITPUBE-
JIO K (DOPMHUPOBAHMIO aCTPAILHOIO TeJIa Opra-
Hu3Ma. B cuiny ocobeHHocTell OTInM4us
aCTpaJIbHOTO IJIaHA OT (PU3UYECKOTO, ACTPAIbHBIE T€JIa Y OPTAHU3MOB MOTYT
OBITb OOpa30BaHHbI KaK OJHOM (popMoii MaTepuu G, TaK U IByMSI MAaTEPUSIMU
GukF.

1. CtpykTypa ¢pu3n4eckoro Teia.

2. CtpyKkTypa 3(pUpHOro Tea.

3. CTtpyKTypa HUXKHEACTPAJILHOIO TeJa.

h; 1; j; k; I; m — KauecTBeHHBIE OapbepPbl MEXAY YPOBHSIMU.

o5 O 035 04 055 0s — KO3(P@UIUMEHTHl B3aUMOACUCTBUS MEXIY ypO-
BHSIMU.

Puc.48 — Hapa®oTKa ¥ pa3BUTHE IMOJHOTO acTPaJIbHOTO Tejia (BepXHe-
acTpaJbHOIO), TP 3aBepLIEHUU (POPMUPOBAHUSI KOTOPOTO BO3ZHUKAIOT YCI0-
BUSI JIUISI pa3BUTHSI TIEPBOTO MEHTAJIBHOTO Tesia. J1o MosIBJIeHUS y OpraHU3MOB
BEpXHEACTPaJIbHBIX TEJl 3BOJIOLMS XUBOW MaTEpUM IMPOIIJIa MHOXECTBO
pPa3HBIX 3BOJIOLMOHHBIX CTaAUi, BO3HUKJIO OIPOMHOE KOJIMYECTBO pa3HO-
00pa3HbBIX XMBOTHBIX OPraHU3MOB 1 (hopM. Ho TOJIBKO HECKOJILKMM BUAaM
>KMBOTHBIX, Y KOTOPBIX HEPBHBIE KJIIETKM — HEHPOHBI — 00pa30Baii CKOH-
LIEHTPUPOBAHHYIO BHYTPU Ueperia opraHu3Ma eaAuHyK CUCTEMY — MO3T, CO-
CTOSIIIMI M3 MHOTMX MWJUIMApAOB HEMPOHOB, yIaJIOCh B XOJIe DBOJIOLNN
HapaboTaTh BepXHeacTpaJibHbIe Teja. Mo3r yeioBeKa MO3Tr 00pa30BaH YeThIP-
HaAUAThI0 MUJUTMApJaMU HEUPOHOB.
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Puc, 48

1. ®usuueckoe TeoO.
2. DdupHoe Teo.
3. BepxHeacTpalibHOE TeJO.

4:; 5; 6; 7 — 3BOMIOLIMOHHAS TIEPCIIEKTHBA
pa3BUTHSI YeJI0BEKa 10 3aBeplIeHUS TIJITaHeTap-
HOTO IIUKJIa pa3BUTUS.

h; i; j; k; I; m — KayecTBeHHbIE OapbEpbI
MEXKIY YPOBHSIMU.

Puc.49 — kadyecTBeHHas CTPYKTypa TeJl YeJJOBeKa, KOraa CyIIHOCTh UMEET

2

Puc, 49

3(UpPHOE 1 MOJIHOE aCTpaIbHOE Tea.
1. CtpykTypa (pr3nuecKoro Teja.
2. CtpykTypa 3(pupHOro Tea.
3. CTpyKTypa MOJHOIro acTpajbHOTIO Tea.
h; i; j; k; I; m — KayecTBEeHHbIE OapbEpbI
MEXKY YPOBHSIMMU.

o 00 035 04y 055 Ole — KOB(MPULIMEHTHI
B3aUMOJICHICTBUS MEXKY YPOBHSIMMU.
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Puc.50 — Hapab®oTKa u pa3BUTHE TIEPBOTO MEHTAJIbLHOTO TeJja, IPU 3aBep-

h-0 i-0 jO k

Puc. 50

HNIECHNN (I)OpMI/IpOBaHI/IH KOTOPOI'O BOBHUKAIOT
yCJII0BUA OJIA pa3BUTHUA BTOPOI'O MCHTAJIBHOTI'O
TCJIA.

1. ®dusuyeckoe TeO.

2. DdupHoe Teo.

3. AcTpajibHOE TeJo.

4. IlepBoe MeHTaJIbHOE TEJIO.

5; 6; 7 — 2BOJIIOLIMOHHAS MEepPCIIeKTUBA
pa3BUTHS YeI0BeKa JI0 3aBeplICHMSI IIaHeTap-
HOTO LIMKJIa pa3BUTUSI.

h; i; j; k; I; m — KayecTBeHHbIE Oapbepbl
MEXY YPOBHSIMU.

Puc.51 — KauyecTBeHHas CTPYKTypa TeJl YeJIOBeKa, KOrjaa CyIIHOCTh UMEET

vl

ho 0 jO

k

Puc. 51

3(UpHOE, aCTPaJIbHOE U TIEPBOE MEHTAJIbHOE
teja. [Ipy BOMTBIBAHMM MO3TOM 4ejlOBeKa
OrPOMHOTI0 00bEMa MH(POPMALINY, HAKOILICH-
HOTO Y€JIOBEYECTBOM 3a BCIO MCTOPUIO €TO
CyLLIECTBOBAHMS Ha IIaHeTe 3eMJIsl M Kaue-
CTBEHHOM OCMBICJIMBAHUM 3TOM MH(POPMALIMU
YeJI0OBEKOM, HEHUPOHBI MO3ra CTPYKTYPHO U
(byHKIIMOHAIbHO U3MEHSIOTCS (B OOJbIICH
CTENEHU — Ha 3(PUPHOM U aCTPaIbHOM ypO-
BHs1X). [1pu aTOM 3(pupHBIE 1 acTpaibHbIC Teaa
HEWPOHOB CTAHOBSTCS 00Jie€ ILIOTHBIMU,
«TSDKEJIBIMU», YTO MPU HApaOOTKE ITOJTHOTO
BEpXHEaCTPaJIbHOTO Teja MPUBOAUT K MCUE-
3HOBEHMIO OYEPETHOIO KAY€CTBEHHOTO Oaphbe-
pa Mexny pU3NIECKMM U MEePBLIM MEHTAIb-
HBIM IJIAHOM TLJIAHETHI.

1. CtpykTypa p13MIecKoro Tea.
2. CtpykTypa 3(pUpHOro Tea.
3. CTpyKTypa acTpajabHOIO Tea.
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4. CTpyKTypa NepBOro MEHTaJIbHOIO TeJia.
h; i; j; k; I; m — KayecTBeHHbIE Oapbepbl MEXY YPOBHSIMMU.

01} 02 0035 04 055 Ols — KOD(MMUILIMEHTHI B3aUMOACHCTBUS MEXYy YPOBHSI-
M.

Puc.52 — Hapa®oTKa 1 pa3BUTHE BTOPOTO MEHTAJILHOTO TeJia, IIPY 3aBEP-
LIEHMU (POPMUPOBAHUS KOTOPOTO BO3HUKAIOT
YCJIOBUSI 151 Pa3BUTHUS TPETHETO MEHTAJIbHOTO
tena. [Ipu panpHelinneM rapMOHUYHOM JyXO-
BHOM Pa3BUTHUU YEJTOBEKA NEPBOE MEHTAJILHOE
TE€JO YIUIOTHSETCS, YTO HAa ONPEAECIEHHOM
YPOBHE 3TOTO Pa3BUTUS MPUBOIUT K OTKPHI-
TUIO OYEpPEIHOI0 KayeCTBEHHOIo Oapbepa
MeXay (pU3NYECKHUM 1M BTOPBIM MEHTaJIbHbIM
nJaHoM IuiaHeThl. HaunmHaeTcsa HapabGoTka
BTOPOTO MEHTAJILHOTO TeJIa MOCJIEN0BATEIbHO
n3 yeTbipex popm marepuu G, F, Eu D.

1. ®usuueckoe Teo.

2. DdupHoe TeNO.

3. AcTpajbHoOe TeJo.

4. IlepBoe MeHTaJIbHOE TEJIO.

Puc. 52

5. Bropoe MeHTaIbHOE TeJIO.

6; 7 — 3BOIOLIMOHHAS TIEPCIIEKTUBA pa3BUTHS YeJIOBEKA JI0 3aBEPIICHUSI
IUIAaHETAPHOTIO IIUKJIa Pa3BUTHS.

h; 1; j; k; I; m — KauecTBeHHbIE OApPbEPHI.
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Puc.53 — kayecTBeHHas CTPYKTypa TeJI 4yeJJoBeKa, KOrjaa CyllIHOCTh UMEET

Puc. 53

IHAIIETT
h0 0 jO kO | m

a¢dUpHOE, acTpajbHOE, IIEPBOE, BTOPOE MEH-
TaJIbHBIC TeJa.

1. CtpykTypa (pr3nueckoro Teja.

2. CtpykTypa 3(prpHOro Tea.

3. CtpyKTypa acTpajbHOTIO Tea.

4. CTpyKTypa 1epBOro MEHTaJIbHOIO TeJa.

5. CrpykTypa BTOPOTO MEHTAJILHOIO TeJIa.

h; i; j; k; I; m — xadyecTBeHHbIe Oapbepbl
MEXIY YPOBHSIMMU.

o1 00 003 O4; 055 0 — KOI(DOUIIMEHTHI
B3aUMMOJICHCTBUS MEXKY YPOBHSIMMU.

Puc.54 — Hapa®oTKa 1 pa3BUTUE TPEThETO MEHTAJILHOIO TeJIa, TPU 3aBep-

Puc. 54

IMECHUHN (I)OpMI/IpOBaHI/IH KOTOPOI'O BOBHUKAIOT
yCJII0BUA AJId pa3BUTUA ‘{eTBépTOFO MCHTAaJIb-
HOTIO TCJa.

1. dusuyeckoe TeO.

2. DdupHoe Teo.

3. AcTpajibHOE TeJo.

4. IlepBoe MeHTaJIbHOE TEJIO.
5. Bropoe MeHTabHOE TeJIO.
6. TpeTbe MEHTaAIbHOE TEJIO.

7 — 2BOJIIOLIMOHHAS NEPCIEKTUBA pa3BU-
TUSI YeJIOBEKa JI0 3aBeplIeHUS IIaHEeTapHOTro
LIMKJIa Pa3BUTUS.

h; 1; j; k; I; m — KaueCcTBEeHHbIE OAPHEPHI.
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Puc.55 — kxayecTBeHHas CTPYKTypa TeJ YeJ0BeKa, KOra CyIIHOCTb UMEET
a(pupHOE, acTpajibHOE, IepPBOE, BTOPOE U Tpe-
Prc, 53 The MEHTAJIbHBIE TeJIa.
1. CtpykTypa (pr3nueckoro Teja.
2. CtpykTypa 3(prpHOro Tea.
o ‘ 3. CtpyKTypa acTpajbHOTIO Teja.
G : ' 4. CTpyKTypa IIEPBOTr0 MEHTAJILHOIO TEJA.
E 5. CtpykTypa BTOPOTO MEHTAJILHOIO TeJIa.

¢ 6. CTpyKTypa TpeThero MEHTAJIbHOIO TEJA.
i o 1| Jored [ o h; i; j; k; I; m — KayecTBeHHbIE OapbepbI
h0 0 jO kO 10 m ME3KITY YPOBHSMMU.

o 00 035 04 055 Ole — KO(MOULIMEHTHI
B3aUMOJIEICTBUSI MEX]Y YPOBHSIMMU.

Puc.56 — HapaboTKa 1 pa3BUTHE YETBEPTOIO MEHTAJILHOIO TeJjla, IIPU 3a-
BepllIeHUN (OPMUPOBAHUS KOTOPOTO OTKPHI-
Puc. 56 BAaE€TCSI BOBMOXHOCTb 3BOJIIOLIMU B KOCMOCE.

1. dusuyeckoe TeO.

2. DdupHoe TeN0.

3. AcTpanbHOE TeJO.

4. IlepBoe MEHTaJIbLHOE TEJIO.

5. Bropoe MeHTaJIbHOE TeJIO.

6. TpeTbe MEHTAJILHOE TEJIO.

7. UeTBEPTOE MEHTAJILHOE TEJIO.

h; 1; j; k; I; m — KayecTBEeHHbIEC OAPHEPHIL.
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Puc.57 — KauecTBeHHas CTPYKTypa TeJI YeJ0BeKa, KOraa 3aBepIlEH IJIaHe-
TapHbI LIUKJI pa3BUTHSI.

1. CtpykTypa (pr3nueckoro TeJja.

2. CtpykTypa 3(pupHOro Tea.

3. CtpyKTypa acTpaJibHOIO TeJa.

4. CTpyKTypa nepBOro MEHTaJbHOTO TeJa.

Puc. 57

TR Cm m) 5. CTpykTypa BTOPOTroO MEHTAJIbHOIO TeJa.
I 6. CTpyKTypa TpeThero MEHTAJIbHOIO TeJa.
¢: 7. CTpyKTypa 4YETBEPTOIrO MEHTAILHOIO TE-
\ | o] o] e[ Jos Jia.

h=0 0 j-0 kO 10 m=0

h; i; j; k; I; m — KayecTBeHHbIE Oapbepbl
MEXIY YPOBHSIMMU.

o1 O O35 04 055 06 — KOI(P@PUILIMEHTHI
B3aMMOJICUCTBUS MEXIY YPOBHSIMU.

Puc.58 — pazmelieHre CynHOCTEM XXMBbIX OpTaHU3MOB IIJIAHEThI 3eMJIS
o cpepaM B COOTBETCTBUU C X YPOBHEM 3BO-
e 58 JIOLUTMOHHOTI'O pa3BUTHA.

1. ®usunuecku miIoTHasg cdepa.
2. OdupHas chepa.

3. AcTpanbHag cdepa.

4. IlepBast MeHTanbHad cdepa.
5. Bropas MmeHTasibHas cdepa.

6. TpeTbs1 MeHTaJIbHAS cdepa.
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Puc.59 — pacnipeneneHue CylIHOCTEM Kak MPpoI0JKaOIIMX SBOJIIOLIUIO Ha

Puc. 59

(puznueckoM I1IaHe, TaK U BBIMEPIIUX B XO/€
9BOJIIOLIMU, TI0 cepaM TUIaHEThl B COOTBET-
CTBUM C X YPOBHSIMU 3BOTIOLIMOHHOIO Pa3Bu-
TUS.

1. ®usnyecku mIoTHas cdepa.

In; 1p; 1g; 1Ir; 1s; 1v; Tu — MHOroobpasue
>KMBBIX OpraHU3MOB, OOMTAIOLIMX HA (pU3nue-
CKOM ILJIaHE.

2. DdupHas chepa.

2n; 2p; 2g; 2¢g'; 2r; 2s; 28" — CYyIIHOCTH BbI-
MepIIMX U MPOJOIKAIOLINX SBOJIOLUIO XKU-
BOTHBIX, 3aceJIsiiolire 3(pMpHbIN MJ1aH MJIaHe-
THI.

3. ActpanbHag cdepa, UMero1as 1Ba Mo/l -
YPOBHS — HUKHMI U BEPXHMI acTpaJl.

3s; 3s'; 3u; 3v; 3v' — CYLIIHOCTU BBIMEPIIUX
U TIPOJOJIKAIOIIUX DBOJIOLMIO KMBOTHBIX,
3aceJIsIolIe acTpaJbHbIN TUIaH TJIAHETHI.

4. IlepBasi MeHTanbHas1 cpepa, UMEIOLLIAS
TPU MOAYPOBHSI.

4y — CYIIHOCTU XHBBIX OPraHMU3MOB,
3aceJIJIolIre EPBbI MEHTAJIBHBIN TJIAH I11a-
HETHI.

h; i; j; k — xayecTBeHHBIE OapbLEPHI.
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3) DBOJIIOIMOHHBI CHMOKO03

Puc.60 — nmocnegoBaTeabHbINA BXOJ CYLIHOCTEH IBYX pa3HbIX BUAOB B
OJHY OrMoMaccy, KOrjaa oJHa CO3IaET YCIAOBUS

e 00 JUISL pa3BUTUS APYTON.

1. dito 6a6oukm.

2; 2a; 2b — (a3bl 3BOITIOLIMU TYCEHMUIIHI.
2'. CylIHOCTb T'YCEHUILIBI.

3; 3a; 3b — (a3bl KyKOJIKH.

4. CobcTBeHHO OabouKa.

4'. CymHocTbh 0a00YKH.

A — MOMEHT BX0OJla CYIIHOCTU T'YCEHMIIBI.
B — MOMEHT Bxoza CylIHOCTH 0a00UKU.
h — xayecTBeHHBbI Oapbep.
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1) BHyTpryTpoOHbBIii M1 BHEYTPOOHDIIA 3TaNbl SBOJIIOIMHA CYIIHOCTH
Puc.61 — BX0OJ CYIIIHOCTH YeJIOBEKA B OIJIOAOTBOPEHHYIO SIMLIEKJIETKY ITPU

Puc. 61

3ayatu. Ilpu causgHum sgiLeKIeTKu U cnep-
MaTo30uJla BO3HMKAeT BSHepreTuYecKuii
BCIUIECK, KOTOPBIN (pOpMUPYET KaHaJ, OTKPhI-
BalOIIMI KauyeCTBEHHBIE Oapbepbl MEXIy
YPOBHSIMU TUIAHEThI, U MO 3TOMY KaHaJly Cy-
IIIHOCTb Y€JIOBEKA BXOJIUT B CBOIO I'€HETHUKY.

In; 1p; 1g; 1Ir; 1s; 1v; 1Tu — MHOrooOpa3ue
>KMBBIX OpraHU3MOB, OOUTAIOLIMX HA (pu3nue-
CKOM ILJIaHe.

2n; 2p; 2g; 2g'; 2r; 2s; 28" — CyLIHOCTU
BbIMEPIINX U TPOAOIKAIOLINX 3BOTIOLIUIO XK~
BOTHBIX, 3aceJIsTionine 3(pUpHbIN IJ1aH IJIaHe-
ThI.

3s; 3s'; 3u; 3v; 3v' — CYLIIHOCTU BBIMEPIIUX
U IIPOJIOJIKAIOIIMX SBOTIOLIAIO (KUBOTHBIX, 3a-
CEJISIONIE aCTPAJIbHBIN IJIAH IIJIAHETHI.

4v — CYIIHOCTM XMBBIX OPraHU3MOB,
3aceJIJIolIe EPBhI MEHTAJIbHBIN TJIaH T11a-
HETHI.

h; i; j; k — xayecTBeHHBIE OapbEPHI.
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Puc.62 — nocJie Bxoaa CyIIIHOCTUA Ka4eCTBEHHBIE Oapbephl 3aKPhIBAIOTCS

Puc. 62

BHOBb, U CYIIHOCTb UeJIOBEKa OKa3bIBaeTCs
MPUBSI3aHHON K pa3BUBAIOLICICS 3UroTe, U
HaynHaeTcs (a3a HapaOOTKMU €10 HOBOroO (pu-
3UYECKOro Tea.

In; 1p; 1g; 1Ir; 1s; 1v; 1u — MHOrooOpasue
>KMBBIX OpraHM3MOB, OOUTAIOLIMX HA (pU3nUe-
CKOM ILJIaHe.

2n; 2p; 2g; 2g'; 2r; 2s; 28" — CyLIHOCTU
BBIMEPIIUX U MNPOAOJIKAIIIUX 3BOJIOLUIO
>KMBOTHBIX, 3aceJIsttolnye 3(pUpHbIi IUIaH I1a-
HETHI.

3s; 3s'"; 3u; 3v; 3v' — CYLIIHOCTU BBIMEPILLIKMX
U MPOAOJIKAIOIIMX SBOJIIOLIAIO JKUBOTHBIX, 3a-
CeJISTIONINE acTpaIbHbIN IJIaH IJIaHETHI.

4v — CYILIHOCTHU >XKMBbIX OPTaHU3MOB, 3ace-
JISIOLLIME TIEPBBIII MEHTAIbHBIN IJIaH IIJIAHETHI.

h; i; j; k — KauecTBeHHbIE OapbEPHI.
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Ilpunoxcenue 5. Onucanue pucyHkos

Puc.63 — BHYTpUYTpOOHDII MEepHOJI pa3BUTUS YEIOBEKA.

Jo — YpOBEHb 3BOJTIOLMOHHOIO Pa3BUTUSL
e o8 0eCIT03BOHOYHBIX.
J J1 — YpOBEHb 3BOJIOLIMOHHOIO Pa3BUTHUSI
5. ot pr6.
{ J2 — ypOBEHb 3BOJIOLIMOHHOIO Pa3BUTHUSI
36MHOBO/HBIX.
J3 — ypOBEHb 3BOJIOLIMOHHOIO Pa3BUTUSI
J PECMBIKAIOIINXCS
LY J4 — YypOBEHb 3BOJIOLIMOHHOTIO Pa3BUTUSI
% . g ik MJICKOTIMTAIOIIMX.
® J5 — ypOBEeHb 3BOJIIOLIMOHHOIO Pa3BUTHUS
T yejaoBeKa.
ATy t1 — MOMEHT BXOJa B pa3BUBAIOLIMUCS
3apOAbIl CYITHOCTU PHIOHI.

{2 — MOMEHT BBIXOJIa U3 Pa3BUBAOMICIOCA
3apoblilia CYIIIHOCTN pI)I6I)I 1 BXOJ CYIHIHOCTU 3€MHOBOAHOTIO.

{3 — MOMEHT BbIXO[a U3 Pa3BUBAOIICTOCA 3apoAblila CYIIHOCTHU 3€MHO-
BOIOHOT'O 1N BXOJ CYIIIHOCTH ITPCCMbBIKAIOIICTOCA.

t4 — MOMEHT BBIXOJla M3 pa3BUBAIOIIETOCS 3apOoAblllia CYIIHOCTU IIpe-
CMBIKAIOILIEToCs U BXOJI CYLLIHOCTU MJIEKOTIUTAIOLIETO.

{s — MOMEHT BBIXO/Ia U3 Pa3BUBAIOLLICTIOCA 3apoAbllla CYIHIHOCTU MJICKO-
IIUTAOMETO N BXOA CYIITHOCTH YCJIOBCKA.

(p1 — MHTCPBAJI KAYCCTBCHHOI'O Pa3BUTUA 3apOoabllia 4YCJI0BCKA, B ITPCACIaX
KOTOPOTI'O B HEM HaXOJIUTCS CYIIIHOCTDB pI)I6BI.

(p2 — MHTCPBAJI KAYCCTBCHHOI'O pa3BUTUA 3apOoablla 4YCJIOBCKaA, B IIPEAC/IaxX
KOTOpPOTI'O B HEM HAXOOUTCS CyIHOCTb 3€EMHOBOJHOTIO.

(p3 — MHTCPBAJI KAYCCTBCHHOI'O PA3BUTHA 3aPObIIIA, B IIPEAC/IaX KOTOPOI'O
B HEM HAXOIUTCH CYIIHOCTD ITPECMBbIKAIOIIETOC.

(p4 — MHTCPBAJI KAYCCTBCHHOI'O pa3BUTUA 3apO/Iblllad, B ITPCACIaX KOTOPOI'O
B HEM HaXoaAnUTCA CYIIHOCTDb MJICKOITMTAIOIICTO.

(5 — YPOBEHb BBOJIIOLIMOHHOTO Pa3BUTUS 3apojbllla, IIpU KOTOPOM B
HEro BXOAUT CYIIITHOCTb YeJI0BEKa.
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Hukonaii Jlesawos. [locrednee obpauienue k Yenoseuecmey

Puc.64 — npu abopTe, CYLIIHOCTh BbIOpAChIBAETCSI U3 Pa3BUBAIOLLIETOCS
3apoabimia. IIpy 3TOM BO3HUMKAET BCILIECK
Puc. 64 SHEPTMM, KOTOPHIN Yallle BCEro OTKPhIBAeT
3(pUpHBIA U HUXKXHEACTPAIbHBIA Oapbephl U
CYILIHOCTb, ITIPU OTCYTCTBUU CUJIbHOM 3alLUTHI,
CTAaHOBUTCS 10OBIYEI aCTpaIbHBIX JKBOTHBIX.
AOOPT YacToO MPUBOAUT K rMOeJH CYNIHOCTH
(o0bo3HaueHuss Ha Puc.64 aHaJOTMYHBI

Puc.61).
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Ilpunoxcenue 5. Onucanue pucyHkos

Puc.65 — nocJjie poxXaeHusl CYyLLIHOCTh MPOAOJIKAeT HapabaThIBaTh cede
HOBOE (PM3MYECKOE TEJI0 U MapajjiejbHoO, M0-
Pic. 65 cJieqoBaTeJIbHO BOCCTAHABIMBAET CBOM TeJa
— 3(pupHOE, aCTPpATBLHOE, IEPBOE MEHTAJILHOE.
Kpome BoccTaHOBIIEHUS TIPOUCXOAUT IAJTb-
Helilee pa3BUTHE TeJ CYLIIHOCTH, KOHEUHO
OHO MOXET OBITh KaK ITOJIOXUTEIbHBIM, TaK U
oTpuuLaTeJbHbIM. DU3MUYecKoe Teo, MoaABEP-
rasiCb BO3JICMCTBUIO BHEILIIHEH Cpeibl, a TAKXKeE
BHYTPEHHUM IIpOLieCccaM pa3pyLLIEHUs], CTAHO-
BUTCS HECITOCOOHBIM 00€CIICYNTh XM3HEHHBIE
MpPOLIECChl, YTO NPUBOAUT K CMEPTU, U CY-
IIHOCTh ITOKUIAET HEeEeeCIIOCOOHOe (pru3nye-
CKO€ TeJIO.

1. pusnyeckoe TeyI0
2. apupHOE TEIO
3. acTpajibHOE TEJIO

4. mepBoe MEHTaJIbHOE TEJIO
J1 — ypOBeHb 3BOJIIOLIMOHHOTO pa3BUTUS (PU3MUECKOTO Tea.

J2 — YpOBeHb 3BOIIOLIMOHHOIO Pa3BUTHUS 3(PUPHOTO Tejla CYLIHOCTHU 10
BXOJIa €€ MpU 3a4aTUU.

J3 — ypOBEHb 3BOJIIOLIMOHHOTO Pa3BUTHUS ACTPAIILHOIO TEJIA CYIITHOCTH 10
BXOJIa €€ MPU 3a4aTUU.

J4 — ypOBeHb 3BOTIOLIMOHHOIO Pa3BUTHS IEPBOTO MEHTAILHOTIO TeJIa CY-
IIHOCTHU J0 BXOJa €€ TIpU 3a4aThu.

J2” — ypoBeHb 3BOJIIOLIMOHHOTO pa3BUTUS 3(PUPHOTIO TeJia CYLIIHOCTH IIpU
BBIXOJI€ €€ B MOMEHT CMEPTHU.

J3” — ypOoBEeHb 3BOIIOLIMOHHOTO Pa3BUTUSI aCTPAIbHOIO TeJila CYLIHOCTU
P BBIXOJE €€ B MOMEHT CMEPTHU.

J4’ — ypoBeHb 3BOJIOLIMOHHOIO PAa3BUTHSI MEPBOr0 MEHTAJIBHOIO Teja
CYLIHOCTHU IMPU BBIXOJE €€ B MOMEHT CMEPTH.

AT1 — BpPEMEHHON MHTEpPBaJl BEPXHEW I'paHULIbI, KOTraa 3(pUPHOE TEJIO
MMeEET BO3MOXHOCTh Pa3BUBaThCA.

AT2 — BPEMEHHOU MHTEPBAJI BEPXHEW IPAHMUIIBI, KOTAA aCTPAJIbHOE TEJIO
MMeEET BO3MOXHOCTh pa3BUBaThCA.

AT3 — BpeMEHHOI MHTEpBaJl BEpXHEii rpaHUILIbl, KOTJa IepPBOE MEHTAIb-
HOE TEJI0 MUMEET BO3MOXXHOCTb Pa3BUBAThCS.
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K) YCJI0BHSI TADMOHMYHOTO PA3BUTHS CYITHOCTH 9€JI0BEKa
Puc.66 — rapMOHMS MOTOKOB, MPOHU3BIBAIOIINX TeJIa CYLIHOCTUA MPU

MOJITHOLIECHHOM Pa3BUTUM 3(PUPHOTO, aCTpaJIb-
Puc. 66 HOTI'o, IIEPBOIro MEHTAJILHOIO TEJI.

1. ®usnyeckoe TeO.

2. DdupHoe Teo.

3. AcTpanbHOE TeJO.

4. IlepBoe MEHTaJILHOE TEJIO.

h; i; ] — KayecTBEeHHBIE OapbEpPbl MEXIY
YPOBHSIMU.

Puc.67 — npu HapylieHUM pa3BUTUSI WK MPU OJOKHUPOBKE S(PUPHOrO
TeJa, MPaKTUYECKU HEe TPOUCXOAUT Pa3BUTUS

Puc. 67 aCTPaJIbHOI'O U TIEPBOIO MEHTAJIBHOTO TEJI CY-
LIIHOCTH yeJioBeka. Hapyiaercs 6amaHc 1moTo-
KOB, IPOHMU3bIBAIOIIMX 3TH TeJIa.

1. dusnyeckoe TeJo.

2 2. DpupHoe TeO0.

3. AcTpajibHOE TeJo.

4. [lepBoe MEHTAJILHOE TEJIO.

h; i; ] — KayecTBEeHHbIE OApbEPbl MEXIY
YPOBHSIMU.
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Puc.68 — mpu HapylieHUM pa3BUTUS WJIM NpU OJOKMPOBKE MEPBOro
MEHTaJIbHOTO TeJia, MPaKTU4YeCKU He pa3BUBa-
Pac. 68 €TCsI MHTEJJIEKT 4ejioBeka. Hapyuraercs 6a-
JIJaHC TOTOKOB, TIPOHU3BIBAIONIUX 3TU TeJIa.

1. dusuyeckoe TeO.
2. DdupHoe Teo.
3. AcTpajibHOE TeJo.

3 4. IlepBoe MEHTaJIbLHOE TEJIO.
h; i; ] — KadyecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

Puc.69 — npu HapylIeHUU pa3BUTUSI UJIU TIPU OJIOKMPOBKE aCTPAJIbLHOTO
TeJa, y 4yeJOoBeKa He pa3dBHUBaeTCs BepxHea-
cTpasibHOE Teso. Pa3BuTre HUXKHeacTpaJibHO-
ro Teja NPUBOAUT K OTCYTCTBUIO Y YelOBeKa
BBICILIMIX DMOLIMI Y TIPOSIBJICHUIO HU3MEHHBIX,
TaKUX, KaK — KOPBICTHOCTb, aJI4YHOCTD, 3a-
BUCTb, HU3MEHHbIC CEKCyaJbHble 3MOLUU U
T.A.

1. dusnyeckoe TeJoO.

2. DpupHoe TeO0.

3. AcTpasbHOE TeJo.

4. [lepBoe MEHTAJILHOE TEJIO.

h; i; ] — KayecTBEeHHbIE OApbEPbl MEXIY
YPOBHSIMU.

Puc. 69
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J) CmepTb (pU3HYECKOIO TeJia

Puc.70 — B MOMEHT CMepPTHU BO3HMKAET BCILUIECK YHEPIrUM, U3 KOTOPOTO
oOpa3yeTcs sHepreTuyeckuit KaHai. [1o atomy
Puc. 70 KaHaJly CyIHOCTb (3(UpHOE, acTpaJbHOE U
MEHTAaJIbHBIE TE€Ia) BBIXOAUT U3 MEPTBOIO hu3m-
YeCKOro Tejia, y KOTOporo paspymaeTrcs 3Hepre-
THYECKHH 3aIMTHbIA KOKOH. AMIIJIMTYAA 3TOrO
BHEPreTUYECKOro BCIUIECKA 3aBUCUT OT YPOBHS
JIIYXOBHOTO Pa3BUTUS, KOTOPOI'O JOCTHUT YEJI0-
BEK K MOMEHTY cMepTu. YeMm 0oJjiee BbICOKOTO
YPOBHSI IOCTHUT YeJIOBEK MPH KU3HU, TeM Ha 00-
Jiee BbICOKHIA IVIAH IJIAHETHI OH MONAAAeT Mocjie
cmept. Eciim 4yenoBeK pa3BMJICS TakK, 4TO
HapaboTaJl MEHTaJIbHbIE TeJ1a, TO OH IOMaaaeT
Ha MEHTaJIbHbIE YPOBHU IIJIAHETHI [COOTBET-
CTBeHHO: |-, 2-ii, 3-1i u 4-1 MeHTaJIbHbINI
ypoBHU]| (00o03HaueHusa Ha Puc.70 Toxme-
cTBeHHHBI Puc.61).

414
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Puc.71 — OTKpbITUE KAYECTBEHHBIX OapbepOB MPOUCXOAUT OO YPOBHS
TOXJIECTBEHHOI'O YPOBHIO, KOTOPOTO IOCTUTJIA
CYLLIHOCTb IIPY CBOEM pa3BUTUU B 3TOM (PU3H-
yeckoM Tejie. Ecam Xe yenoBeK MpolIes 3BO-
JIIOLMI0 3€MHOTO LMKJA MOJHOCThIO, U €T0
CYLIHOCTb MMeeT 3(pUPHOE, aCTPAJILHOE U Ye-
ThIPE MEHTAJILHBIX T€Jla, B TAKOM CJIy4dae ero
CYLLIHOCTb MOKET NMPOMTH Yepe3 Bce IIaHeTap-
Hble 0apbephbl U YITH 3a npeae/ibl 3eMJId U Jaxe
3a npeaeJbl coaHevHoi cuctembl. Ho, K coxane-
HUI0, 9TO CJIy4aeTcs 0YeHb peaKo... (0003Ha-
yeHus Ha Puc.71 ToxaectBeHHBI Puc.61).
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Puc.72 — ecnu yenoBeK MpU KM3HU, HapadOTal TOJbKO 3(pUpPHOE U
acTpajbHOE TeJa, TO MOCJe CMEPTU €TI0 CYy-
IIHOCTb MOMaAaeT Ha acTpasbHbIi MJaH IJja-
HeThwl. [1pu 3TOM, XOTEI0CH OBl OOPATUTH OCO-
00¢ BHMMaHKE Ha TO, YTO ACTPAJIbHbIN YPOBEHb
nuMeeT BHYTpH ce0s moadapbep. UTo 310 Takoe?..
A 3TO 3HAYWT, YTO YEJOBEK, 3aBEPILIMBIINI
MOJIHOCTBIO Pa3BUTHE HA aCTPAILHOM YPOBHE U
MMEIOIIUIA acTpaibHOE TEJI0, COCTOSIIEE U3
IBYX (DOPM MaTepuu, IOCIe CMEPTH MOIMaAaeT
Ha BepXHeaCTPaJbHbIA YPOBEHb, KOTOPbLIN B
XPUCTUAHCKOW peauruv HaszbiBaloT «PAEM».
DTO BO3MOXHO B TOM CJTydae, €CJIM YeJIOBEK He
HapabaThIBaCT MPU XU3HU THKEI0N KapMbl —
«rpexoB» (0o06o3HaueHus Ha Puc.72 Toxnme-
cTBeHHHBI Puc.61).
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Puc.73 — npu HU3KOM YpOBHE pa3BUTHUSI CYLIIHOCTU KaHaJsl, BOSHUKAIOIIU

. L .‘: ’
WEDC B

29&.

B MOMEHT CMEPTHU JIOCTUTAET TOJIbKO YPOBHS
HIDKHero actpana. Ilocie cMepTu CylIHOCTb
TAaKOro YeJ0BeKa MOoIaaaeT Ha HUXKHeacTpaslb-
HBI YpoBeHb. Ha 3TOM ypOoBHE OOUTAIOT BbI-
MEpIIKE, B XOJI€ SBOJIOLIMU, BUIbI — JTUHO-
3aBpbl, XMIIHUKM Pa3HbIX TUIIOB 1 KJIACCOB
(o6o3HaueHuss Ha Puc.73 TOXIECTBEHHBI
Puc.61).
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Puc.74 — xaHan, CBSI3BIBAIOIIMIA CYIIHOCTh C MEPTBBIM (PU3UUYECKUM

=¥ 1
A EDhCE

T€JIOM McCYe3aeT IMOJHOCThIO TOJbBKO ITOCHE
MMOJIHOTO MCYE3HOBEHUS CJIeJOB OPraHUuKMU B
KOCTSIX cKeJyieTa yejioBeka. Eciu ke yesoBexk,
COBEPILUMBIIMI KaKoe-JIMO0O 3BOJTIOLMOHHOE
MpEeCTYIUIEHUE, CyMeJI COXPAaHUTh 3allUTYy, TO
acTpaJibHble XUIIHUKU HE B COCTOSIHUU 10
Hero goopartbes. Ho mpu ¢cBoéM HOBOM BOILIO-
IIIEHUU Takasl CyIIHOCTb YyxXe OyIeT MMEThb
HapylIeHHYIO CTPYKTYPY acTpajbHOIro TeJlia.
YT0, B CBOIO 04Yepeb, IPUBEAET K HAPYLICHUIO
pa3BUTUS (PU3NUECKOTO TeJIa B HOBOM BOILIO-
LIEHWX. DTO HapylLlIeHUe OyaeT MPOsIBASITHCS B
pa3JIMYHBIX, YACTO OUYEHbD TSKEBIX 3a00J1eBa-
HUSIX, KOTOpbIE€ HAa3bIBAlOT KAPMHYECKHMHU
3a00jeBaHusAMH (0O0O3HaueHus1 Ha Puc.74
TOoXAeCcTBeHHbI Puc.61)
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Puc.75 — mipn oTCyTCTBMM 3a1LIMTHOM 000JIOYKM CYIIITHOCTD, MTOIIaBIIAas B
HUKHUIM acTpall, HAaXOAUTCS B OKPY>XECHUU
acTpaJibHbIX KMBOTHBIX M YaCTO CTaHOBUTCS
nx 100br4eit, ux nuieii. CylHOCTb IIepecTaeT
CylLlIeCTBOBATh BOOOIIEe (00O3HAUEHMUSI Ha
Puc.75 ToxxnectBeHHbI Puc.61)
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M) Da3pl CHA YeJI0BeKa

Puc.76 — nepBas ¢a3a cHa, Korga MO3r 4yeJloBeKa HauMHaeT nepecTpau-
BaTh CBOM peXXMM pabOThI, IPA KOTOPOM CY-

e IIIHOCTb MOXKET HAaXOIUThCS BHE PU3NYECKOTO
Tea.
1. — pusmnyeckoe Teno.

2. — 3amuTHOE 110JIe (000JI0UKA).

Puc.77 — Bropas a3a cHa, IIpyu KOTOPOI MO3I, IPOI0JIKASI MEHSITh PEXXUM
CBOEI pabOTHI IeJ1aeT BO3MOXKHBIM BBIXOI CY-
e IIIHOCTH U3 CBOETO (PM3NYECKOro Tejia (Havasio

BBIX0/a).
1. — ¢pusuyeckoe Temo.
2. — CYLIHOCTb.
3. — 3amuTHas 000JI0UKa.

Time
Mpw 120 lam Zam o dam Sam bl
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Puc.78 — TpeTbs1 dasza cHa, Korjga CylIHOCTb ITOJHOCTbIO BBIXOAUT W3

Puc. 78

Tesa. Mexny pU3nIecKUM TeJIOM U CYIIHO-
CTBIO COXpaHsieTcsl CBs3b uepe3 KaHajl. Cy-
IIHOCTB OCTAETCS «IIPUBSI3aHHON» K (pU3nUe-
CKOMY TeJly B TeUeHMe BCEro CHa.

1. — ¢dusnyeckoe Teo.
2. — CYLIHOCTb.

3. — 3ammTHAasg 000Ji0YKa (PU3NIECKOTro
Tesa.

3*. — 3amMTHAs 000JI0YKA CYLITHOCTH.

4. — KaHaJ, CBS3BIBAIOLIMI CYIIHOCTb U
(puznueckoe Teo.

Puc.79 — geTBépTas pasza cHa, Ipu KOTOPOU MO3T YeJOBeKa MOJHOCThIO

Puc. 79

repecTpanBacTCs Ha pexXuM pabdOThI, KOTIa
CYIIIHOCTb HaXOIUTCS BHE Tea.

1. — pusmnyeckoe Teo.
2. — CYIIHOCTb.

3. — 3amuTHasg 00oj04YKa (PU3NIECKOTrO
Tesa.

3*, — 3a1IMTHAsI 000JI0UYKa CYLIHOCTH.

4. — KaHaJ, CBSI3bIBAIOLIMI CYIIHOCTb U

(pusznueckoe Teso.
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Puc.80 — ¢aza rimyboKoro cHa, Korjga MO3r HaXOIUTCSI B SKIYILEM PEKUME.

Puc. 80

Mg 12 L Zam San A Sann ane

HepI/IO,I[I/I‘IGCKI/Ie BCIIVIECKN aKTUBHOCTU MO3TI'a
HC ITO3BOJIAIOT EMY ITOJIHOCTBIO BBIKITIOYUTBHCA.

1. — pusmnyeckoe Teno.
2. — CYLIHOCTb.

3. — 3amumTHasg 000JioukKa (PU3NYECKOro
Tesa.

3*, — 3amMTHAs 000JI0YKa CYLIHOCTH.

4. — KaHaJ, CBSI3bIBAIOILIMI CYIIHOCTb U
(uznyeckoe Teo.

Puc.81 — daza npodyxneHus, Koraa B MO3re BO3HMKAeT MOLLHBIN CUTHAJ,

Puc. 81

Time

Vi Em Lo Zam i o S o

KOTOPBIA aKTUBU3UPYET MO3T 1 CO3IAET YCJIO-
BUS IJIs1 BXOJa CYLIHOCTU B CBOE (DU3UUYECKOE
TeJIO.

1. — pusmnyeckoe Teno.
2. — CYLIHOCTb.

3. — 3amumTHasg 000JioukKa (pU3NYECKOro
Tesa.

3*, — 3a1IMTHAs 000JI0YKa CYLIHOCTH.

4. — KaHaJ, CBSI3bIBAIOILLIMI CYIIHOCTb U
(puznyeckoe Teo.
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Puc.82 — Mo3r reHepupyeT CUTHaJIbl, IPU KOTOPHIX OTKPbIBAETCS 3aLLIUT-

Puic. 82

Time

Hpn 12w Zaw S daw Sam G

Hasl 000JI0uKa (PU3UYECKOro TeJia U CYLIIHOCTh
MOKET BOMTHU B CBOE TEJIO.

1. — pusmnyeckoe Teno.
2. — CYIIIHOCTb.
3. — 3amuTHasg 000J104Ka.

Puc.83 — x MOMeHTY mpoOyXXAEeHUS BCE IIPOLIECCHI MO3ra BO3BPAIAIOTCS

Puc. 83

Time
Mg B2 Jam 2am Sam dam Sam b

K MUCXOJHOMY COCTOSIHMIO, TP KOTOPOM CY-
IIHOCTb U (pU3MUecKoe TeJio padoTaloT, KaK
OJIHa CHCTeMa.

1. — dusnyeckoe Teo.
2. — 3anmTHag 000JI0YKa.
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H) Da3pl rnde M OpraHu3mMa

Puc.84 — HavyanbHbIA MOMEHT CMEPTU, KOTAa B MO3T IIEPECTAIOT MOCTY-

Puc, 84

(?!23456789I(ln}in

Time

naTh HEOOXOAMMBbIE IJISI €ro >KU3HEeIesATe b-
HOCTH BEILIECTBA.
1. — ¢pusnyeckoe Teo.

2. — 3anmmTHag 000JI04YKa.

Puc.85 — Mo3r, He nmosty4yast HeOOXOAMMBbI€ U151 CBOEH XKMU3HEAESITEIbHOCTU

Puc. 85

01234567389 10min
b .

Time

BEILIECTBA, HAUMHAET MePEeXOAUTh HA MUHU-
MaJIbHYIO aKTUBHOCTb, UTO AHAJIOTUYHO COCTO-
SIHUIO cHA. [Ipr 3TOM CyIIITHOCTh HAUMHAET BbI-
XOOUTH U3 (PU3NYECKOTIO TeJa.

1. — pusmnyeckoe Teno.
2. — CYLIHOCTb.
3. — 3amuTHas 000JI0YKa.
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Puc.86 — ucroib30BaB 3a11achl, MO3T BEIHYKJIEHHO IIEPEXOIUT Ha el 00-

Puc. 86

1!]23-!56789]0::1!1-

Time

Puc. 87

Jiee HU3KMUI YpoBeHb akKTUBHOCTH. I1pu aToM
HauyMHaeT pa3pyllaThCcs 3allMTHasE 000J0YKa
¢usnueckoro Tena. Ilpomomkaercss mpoiecc
BBIXO/IA CYLIHOCTU U3 TeJa.

1. — ¢pusnyeckoe Teo.
2. — CYLIHOCTb.

3. — 3amumTHasg 000JiI0YKa (PU3NIECKOTro
Tesa.

3*. — 3amMTHAs 000JI0YKA CYLITHOCTH.

4. — KaHaJ, CBS3bIBAIOIIAI CYIIIHOCTb U

(puznueckoe Teo.

Puc.87 — cyllIHOCTb TTOJTHOCTBIO BBIXOJUT
U3 Teja, 3aliMTHass o000Ji04Ka KOTOPOro
MMPOJOJIXKAET pa3pyllaThesl.

1. — pusmnyeckoe Teo.
2. — CYIIHOCTb.

3. — 3amuTHasg o00oj04YKa (PU3NIECKOTrO
Tesa.

3*, — 3a1MTHAsI 000JIOUYKa CYLIHOCTH.

4. — KaHaJ, CBSI3bIBAIOLIMI CYIIHOCTb U

(pusznueckoe Teso.
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Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

Puc.88 — nmpu noaHOM pa3pylIeHUH 3alUTHOM 000JI0YKU BEICBOOOXKAa-

€TCsI BHEPIusl, KOTopasi CO31a€T BCILIeCK, pop-
Puc. 88 Mmupylomuii kKaHaia. Ilo aTomy kaHany cy-
IIIHOCTh HAUYMHAET CBOE ABMXKEHUE Ha Jpyrue
YPOBHU 3€MJIN.

1. — ¢pusnyeckoe Teo.

2. — CYLIHOCTb.

3. — 3ammTHasg 000JiI0YKa (PU3NIECKOTro
TeJa.
3*. — 3a1MTHAs 000JI0YKA CYLITHOCTH.
4. — KaHaJj, CBS3bIBAIOILIMI CYIIHOCTb U
(pusznueckoe Teso.
4 = E‘Eg
\GCIEDCH 5. — KaHaJ, 110 KOTOPOMY CYLIHOCTb yXO-

01 234 567 8 9 10min
e

G

JUT Ha IPYTUE YPOBHU TVIAHETHI.

Time

Puc.89 — HaunHaeTcs rmbeib KIETOK OpraHn3Ma, B IEPBYIO OUepelb —

HelipoHOB Mo3ra. CyliHOCTb UM€EEeT KaHal,
Puc. 89 CBSI3bIBAIOIINI €€ C MEPTBBIM (PU3NUYECKUM
TEJIOM, KOTOPbII UMEET TPU HUTU, UAYIINE K
a(prpHOMY, aCTpAJIbHOMY U IEPBOMY MEHTAaJIb-
HOMY TeJIaM, COOTBETCTBEHHO.

1. — ¢pusnyeckoe Teo.

2. — aupHOe Teo.

3. — acTpaJibHOE TeJO.

4. — 1IepBO€ MEHTAJILHOE TEJIO.

5. — HUTb, CBA3BIBaIOLLAsI MEPTBOE (PU3U-
YECKOE TeJIO C 3(PUPHBIM.

5*. — HUTB, CBI3bIBaIOIIAsI MEPTBOE (PU3H-

\GC T EDCB
12343678 9w0p YECKOC TCJIO C aCTpaJIbHbIM.

0 9Day 40 Days Near

5**, — HUTb, CBsA3BIBaAIOLIASI MEPTBOE (DU~

3NYCCKOEC TCJIO C IIEPBbIM MCHTAJIbHBIM.
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Puc.90 — 4yepes neBsaTh AHEHR pacrnaga GU3NYECKOro Tejaa oOpbhIBaeTCs
HUTB CBSI3U MeXny (PU3NYECKUM U NEePBBIM
Puc. 90 MEHTaJbHBIM TEJIaMU.

1. — dpusmnyeckoe Teo.

2. — aupHOe Teo.

3. — acTpajbHOE TeJoO.

4. — nepBoe MEHTaJbHOE TEJIO.

5. — HUTH, CBI3bIBAIOIIAS MEPTBOE (PU3M-
YecKoe TeJIO C 3(PUPHBIM.

5*. — HUTBb, CBI3bIBAIOIIASI MEPTBOE (PU3M-
YECKOE TEJIO C aCTPaIbHBIM.

\ (i E DB

1234567891011

e
0 9Dayw 40 Days Wear

Puc.91 — 4depe3 copok AHel pacnaga pu3MUecKoro Tejaa, oOpbIBaeTCs
HUTb CBSI3U MeXay (PU3UYECKUM U acTpalib-
e HBIM TEJIaMU.

1. — pusmnyeckoe Teno.

2. — aupHOe TeJo.

3. — acTpaJibHOE TeJo.

4. — 1iepBoe MEHTaJIbHOE TeJIO.

5. — HUTH, CBI3BIBAIOIIAS MEPTBOE (PU3M-
YecKoe TeJIO C 3(PUPHBIM.

1 s G
1234 557"]0"!1

0 9Dayws 40 Days Wear
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Puc.92 — nponoskaeTcs IpolLiece paciana OpraHMKKA B KOCTIX CKeJleTa

yeJioBeKa.
R 1. — pusnyeckoe Teo.

2. — 3dupHOe TeJo.

3. — acTpajibHOE TeJO.

4. — nepBoe MEHTaJbHOE TEJIO.

5. — HUTH, CBs3bIBAIOLIAs MEPTBOE (PU3M-
YeCKOE TeJIO C 3(PUPHBIM.

- w’_“L "'\k 1
\G T EDCR

1 2345678901112

0 9Dms 40 Dars Dear

Puc.93 — ckenet yesoBeka 3aMeHsIeTCsI Ha HEOPraHN4YCCKUEC COCANHCHUA,

1 MCYEe3aloT IMOCeIHNE OCTaTKN OPTaHWKH,
Puc. 93 Hecy1e MTHGOPMAIIIIO O BHEIITHOCTH YeJIOBE-
Ka 1 €T0 CYIIHOCTH.

1. — ckeneT yesloBeKa.

2. — aupHOE TeJo.

3. — acTpajibHOE TeJIO.

4. — nepBOe MEHTAJILHOE TEJIO.

i NS |
= .
EDCB

1234567891001

0 9Days 40 Days Tear
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0) Pa3bl KIMHUYECKOI CMePTH
Puc.94 — HavyaJbHBIII MOMEHT KJIMHUYECKON CMEPTHU, KOTJa B MO3T

Puc. 94

131234."(i789l0|ﬂh|

Time

MpeKpaliaeTcs MoCTyIJIeHNe HeOOXOIMMBIX
JJIS1 >KU3HEIesI TeIbHOCTU HeIpOHOB MO3ra Be-
LIECTB.

1. — dpusmnyeckoe Teo.

2. — 3ammTHag 000J0YKa (PU3NUYECKOTO
TeJa.

Puc.95 — Mo3r, He TTosTy4yast HeOOXOIMMBIE IS CBOCH XKM3HE eI TeTbHOCTH

Puc. 95

BELLIECTBA, HAUMHAET MEPEeXOIUTh Ha PEKUM
MUHUMAJIbHOM aKTUBHOCTHU, YTO SKBUBAJICH-
THO COCTOSIHMIO CHA. [Ipu 3TOM CylIIHOCTh Ha-
YUHAaET BLIXOJUTh 13 CBOET0 (U3UYECKOIO Te-
Ja.

1. — pusmnyeckoe Teo.

2. — CYLIHOCTb.

3. — 3amumTHasg 000JioukKa (PU3NYECKOro
Tesa.

3*, — 3a1IMTHAs 000JI0YKa CYLIHOCTH.
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Puc.96 — ucronb30BaB BCe CBOM 3aMachbl, MO3T BbIHYKAEHHO MEPEXOIUT
Ha ellé 0ojiee HU3KUI PeKMM aKTUBHOCTH.

Puc. 96 ITpu aTOM HauMHaeT pa3pylaThcs 3alllMTHAs
000104Ka (PU3NYECKOro Tea.

1. — pusmnyeckoe Teno.
2. — CYLIHOCTb.

3. — 3amuTHasg 000j04YKa (PU3NIECKOTrO
Tesa.

3*. — 3ammTHas1 000J10YKa CYLIIHOCTH.

4. — KaHaJ, CBS3bIBAIOIINAI CYIIIHOCTh U
(puznueckoe Teso.

1?I‘£345(i789l0m|n

Time

Puc.97 — cylIHOCTb MOJHOCTBIO BBIXOAUT U3 TeJla, 3allluTHasl 000JI04YKa

KOTOPOTO IPOIOJIKAET pa3pyliaThCsl.
1. — pusnueckoe Teno.
2. — CYLIHOCTb.

Puc. 97

3. — 3ammTHasg o6os0YKka (PU3NIECKOTro
Tesa.

3*. — 3amMTHAs 000JI0YKA CYLITHOCTH.

4. — KaHaJl, CBSI3bIBAIOIIUI CYLIHOCTh U

(puznueckoe Teo.

9 10 min
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Puc.98 — npu moysiHOM pa3pylIeHUU 3allMTHON 000JIOYKM BO3HUKAET

Puc. 98

\GL I EDCB
O 1 2 34 56 7 8 9 10min
|

U Time G

BCIUIECK DHEPruu, GOPMUPYIOLINI KaHal, 10
KOTOPOMY CYIITHOCTb HAUMHAET ABUTaThCsl Ha
JIPYTHe YPOBHU 3E€MIJIN.

1. — pusmnyeckoe Teno.
2. — CYLIHOCTb.

3. — 3ammTHasg 00o0j04YKa (PU3NIECKOTrO
Tena.

3*. — 3ammTHas1 000J10YKa CYLIIHOCTH.

4. — HUTb, CBSI3bIBAIOLLASI CYLIHOCTb U (PU-
3MYECKOe TeJlo.

5. Kanaj, 1o KoTopoMy CyILIHOCTb BbIXO-
JUT Ha IpyTUe YPOBHU 3eMJIU.

t1 — MOMEHT 0Opa3oBaHMs KaHaja, KOTO-
PpBI OTKpPbIBA€T KAaUE€CTBEHHBIN Oapbep.

tr— BpEMA C MOMCHTA HACTYIUICHUA KIIN-

HUYECKOI CMEpPTH, 10 KOTOPOTro, B OOJBIINHCTBE CydaeB, HEMPOHBI MO3Ta

ele COXpPAaHAIOTCA KMBbBIMU.

Puc.99 — eciin Kopa roJloBHOTroO MO3ra BHOBb HAUMHAET MOJIy4aTh HEOOXO-

Puc. 99

L
G Time L

JUMBbI€ [J151 CBOEI XXMU3HEAeSITeIbHOCTH Bellle-
CTBa, MO3T HAUMHAET BOCCTAaHABIMBATh CBOIO
aKTUBHOCTb, YTO CO3JAET YCIOBUS JJIs1 BXOJa
CYLLIHOCTH OOpaTHO B CBOE (PU3NUECKOE TEJIO.
[Tpu 3TOM HauMHAEeT BOCCTAaHABIMBATHLCS 3a-
IIMTHasE 000104YKa (pU3NIECKOro Tea.

1. — pusmnyeckoe Teno.
2. — CYLIHOCTb.

3. — 3amuTHasg o0os0Yka (PU3NIECKOTro
Tesa.

3*. — 3amuTHasA 000J0YKa CYLIIHOCTH.

4. — HUTb, CBSI3bIBAIOLIASI CYLLIHOCTb U (D1 -
3MYECKOE TeJIO.

5. — KaHau, 1o KoTopomMy CyILIHOCTb BbI-
XOOWUT Ha APyTrMe YPOBHU 3EMIIN.

f1 — MOMEHT BXOJIa CYIIIHOCTU B KaHaJ.
{2 — MOMEHT BO3BpallleH!S CYLIHOCTH I10 KaHaJIy B (pU3UYECKOE TEJIO.
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Puc.100 — mo Mepe BOCCTaHOBJEHUSI aKTUBHOCTU (PyHKLUIA MO3ra,

Pue. 100

01 23456 7 8 9 10min
Ilestestetetr———t——

Time

BOCCTaHABJIMBAETCS 3alllUTHasE 000J04YKa BO-
Kpyr puzndeckoro tena. [ Ipu aToM Mo3r yeso-
BEKa IEPEeXOIUT B aKTUBHOE COCTOSTHUE, KaK
OpU MPOOYXKAECHUM, TOJBKO C €IIE€ OOJblIeH
AMILIATYIOM YU YaCTOTOM, UTO IMIPUBOIAUT K TO-
TOBHOCTM MO3Ta K BO3BPAILEHUIO CYLIIHOCTH B
Tea0. CylIHOCTh HAUYMHAET BXOJUTH B TEJIO,
KaK IIpU IPOOYKACHNUM MOCIE CHA.

1. — dpusmnyeckoe Teno.
2. — CYLIHOCTb.

3. — 3amumTHasg 000JioukKa (PU3NYECKOro
Tesa.

3*, — 3amMTHAs 000JI0YKa CYLIHOCTH.

4. — HUTb, CBS3bIBAIOLLASI CYLIHOCTb U (PU-
3MYECKOE TEJIO.

Puc.101 — cylIIHOCTb HAUMHAET BXOIUTh B CBOE (DU3NUYECKOE TEJIO.

Puc. 101

(!!23456789]0mln

Time

1. — ¢pusunueckoe teo.
2. — CYIIHOCTb.

3. — 3amuTHasg o00oj04YKa (PU3NIECKOTro
TeJa.

3*, — 3amMTHAsI 000JIOUYKa CYLIHOCTH.
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Puc.102 — ¢pyHKLMM MO3ra opraHu3Ma BO3BpallaloTCsl K HOpMeE, YeJI0OBEK
BBIXOAUT M3 COCTOSTHUSI KIIMHUYECKOI CMEPTH.

Puc. 102 1. — dusnyeckoe Teno.

2. — 3amuTHag 000J0YKa (PU3NIYECKOTO
Tesa.

01 234 56 7 8 9 10min

Time

M) ACTPOHOMHYECKHE 3pbl 3eMJIn

ITocne o6pazoBaHus TJIAaHETHI TOTOKU MaTepUil TIPOIOIKAIOT ITPOHU3BI-
BaThb €€ CTPYKTyphl. [Ipr4yémM, cooTHOIIEHUE TTOTOKOB B OOIIEM MOTOKE —
pa3JIMUYHO U U3MEHSIETCSI BO BpDEMEHMU.

Puc.103 — B actpoHomuueckyto 3py OBHA noMuHUpPYET B 00ILIEM ITOTOKE
marepus thna G, 4To co37a€T MaKCUMAJIbLHO
Puc. 103 O1aronpusTHHIC YCJIOBUS IJIS1 pa3BUTUSI 3hup-
HOTO TeJjia. DTO MPOSIBISIETCS Y YEJIOBEKa B €0
aKTUBHOCTHU, OoJiee CUJIbHOM BOJie, B (pU3nye-
CKOM CHIJIE.

1; 2; 3; 4; 5, 6 — COOTBETCTBEHHO:
(uznyecku 1ioTHas1, 3pupHasi, acTpajibHasl,
riepBasi MeHTabHasl, BTOpask MEHTaJIbHas, Tpe-
ThsI MEHTaJIbHas1 c(pephl.
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Puc.104 — B actpoHoMmuyeckyio 3py PbIb nomMmuHupyeT B 0011eM NOTOKE

Pwe. 104

Matepusi Tuna F, 4To co31aet 61aronpusiTHbIE
YCIOBUS IJISI TUIIEPTPO(PHUPOBAHHOIO pa3BU-
TUS aCTPaJbHOIO TeJIa YEJIOBEKA M MPOSIBIISI-
€TCS B IOBBILIEHHOM CEKCYaJIbHOM aKTUBHO-
CTU M MOLLHBIX 3MOLMSIX, B OOJIbIIEN YacTH,
orpuiateabHbIX (3pa JIbABOJIA).

1; 2; 3; 4, 5; 6 — COOTBETCTBEHHO:
(puznuecku 110THAsA, 3(pUpHasI, acTpaJibHasl,
MepBasi MEHTaJIbHAsI, BTOpasi MEHTAaJIbHAs, TPE-
Thsl MEHTAJIbHAS CQEPHI.

Puc.105 — B actpoHomuyeckyto 3py BOAOJIES nomuHupyoT B 0011eM

Puc. 105

notoke mMarepus thna E, 4yto co3gaert 61aro-
MNPUSTHBIC YCJIOBUS IJIS1 PAa3BUTHUS IIEPBOTO
MEHTAJIbHOTI'O TeJia, MHTEJJIEKTA.

1; 2; 3; 4; 5, 6 — COOTBETCTBEHHO:
(puznuecku 1oTHasA, 3(pUpHasi, acTpajibHasl,
repBasi MEHTaJIbHas, BTOpasi MEeHTaJIbHas1, Tpe-
Thsl MEHTaJIbHasI c(pephl.
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Puc.106 — rpadpuk rapMOHUYHOT'O Pa3BUTUSI YEJIOBEKA B XOJ1€ IBOIIOLIMU.

)

Puc. 106

Jo — MUHUMAaJIbHBIN YPOBEHb Pa3BUTHS
WHTEJIJIEKTA, AYXOBHOCTH, IIPU KOTOPOM BO-
3MOXEH MEHTaJIbHBI KOHTAKT C APYTUMMU LU -
BUJIM3ALUSIMMU.

Ey — MuUHUManbHBIA 2HEPreTUYECKUN
MOTEeHLIMA, KOTOPBIA JOJKEH OBITh Y YEJIOBE-
Ka, YTOOBI 3TOT KOHTAKT CTaJl BO3MOXKEH.

p) IMmyHHasi cucTeMa YesioBeKa
Puc.107 — mexaHu3M pabOThl UMMYHHOM CUCTEMBbI YEJI0BEKa.

Puc. 107

Wi — ¢daza akTMBHOII UMMYHHOI peakiuu
OpraHm3Ma 4ejJoBeKa.

W: — (aza maccCuBHOCTM UMMYHHOM CH-
CTEMBI YeJIOBEKA.

J1™™ — TIepBOHAYAJIbHBIN BCIJIECK AaKTUB-
HOCTU UMMYHHOM CUCTEMBbI YE€JI0BEKa.

J2; J3; Ja; Js; Je; J7 — cnenyronye BenieCKu
AKTUBHOCTU UMMYHHOM CUCTEMBI YEJIOBEKA.

t1; t3; ts; t7; to; t;1 — MOMEHTBHI BPEMEHMU,
KOorja MMMYHHas CUCTeMa MepecTacT 00pOTh-
cs1 ¢ 00JIE3HBIO.

t2; ts4; t6; ts; tio; t12 — MOMEHTHI BPEMEHMU,
KOTJla UMMYHHAas CUCTEMa BHOBb BKJIIOYAETCS
B OOpLOY.

t27; t47; t¢° — peasibHOE BpeMsl, HEOOXOI -

MO€ HMMYHHOfI CUCTCEMC YCJIOBEKA AJIsA ITOJIHOT'O BOCCTAHOBIICHUA aKTUBHO-

CTH.
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¢) BereratuBHasi HepBHas cucTeMa

Puc.108 — BeretatTuBHasi HepBHasi cucteMma. CucreMa yrpaBieHUsI U KOH-

Puc. 108

TpoJisl GYHKIUIA OpraHOB OpraHu3Ma 4ejioBe-
Ka.

1. 30Ha KOpbI TOJJOBHOTO MO3ra, KOHTPO-

Jpyroniast QyHKIWY TTOIXKEJIYI0UYHOM XeJie-
3Bl.

2. 30Ha pacnoJioXKeHusI TMIoTajlamMyca.
3. PetukynsapHas (¢popmanusl.
4. [Tunodpus.

5. IlapacumnaTu4eCcKuii LEeHTP CIIMHHOTO
MO3ra.

6. [TapacumnaTtuyeckuii HEpB.

7. CUMITIaTUYECKUIA LIEHTP CIMHHOTO MO3-
ra.

8. CuMnaTuyecKuii HEPB.

9. [TomxenynouHas xxenesa.

Puc.109 — ypoBHM aKTUBHOCTM UMMYHHO# CUCTEMBbI OpPraHM3Ma YeJIoBe-

Puc. 109

e

—
—

S =RV NS S

max

Ka.

J™* — ypOBEHb MMMYHHOM CUCTEMBI 3]10-
POBOTO YeJIOBEKA.

J1 — ypoBeHb UMMYHHOU CUCTEMBI, KOTIA
yejoBeK MoxeT 3apa3utbess CITNIom.

J2 — ypoBeHb UMMYHHOM CUCTEMBI, KOTJa
Ha4yMHaeTCs aKTUBHas (pa3a 3a00JieBaHUS].

t1 — Havaja0 MHKYOALIMOHHOTO TTeproja.
{2 — KOHel MTHKYyOalIMOHHOTO MepHroa.
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T) Tunbl ICMXMKK YeI0BEKa

Puc.110 — cooTHolleHUEe YypOBHEN pa3BUTUSI 3(PUPHOIO U aCTPaJIbLHOTO

Puc. 110

TeJ CYLIHOCTHU 4YeJIOBeKa, COOTBETCTBYIOIIEE
CAHrBUHMCTHYECKOMY TUITy TemnepaMeHTa. B
TeYeHUEe BCEU XM3HU 4YeJIOBeKa CYIIHOCTH
MMPOXOIUT pa3Hble ATAIlbl CBOEH IBOJIIOLMU U
pa3BUBAsICh, OHA BIUSIET Ha (PU3NYECKOE TEJIO,
B KOoTOpoM HaxoauTcs. CylIHOCTb YeoBeKa
nuMeeT (yHIaMEHT, OoOpa30oBaHHBIN TpeMs
TeJaMu: 3(UPHBIM, ACTPAJIbHBIM I MEHTAJIb-
HbIM. Y J11000T0 YejioBeKa Kaxa0€e U3 Ha3BaH-
HBIX T€J CYIIIHOCTM MOXKET OBbITh OoJjiee WU
MeHee Pa3BUTO WM HAXOAUTHCS B 3a4aTOYHOM
COCTOSIHUM.

1. ®u3nyecKku NMIOTHOE TEIO.
2. DdupHoe Teo.
3. AcTpajbHOE TeJo.

J2 — ypoBeHb pa3zBuTHs 3PUPHOTO TeJa.
J3 — ypoBeHb pa3BUTHS ACTPAJTIbLHOIO TeJia.
h; i; ] — KayecTBeHHbIE OapbepPbl MEXIY YPOBHSIMMU.

Puc.111 — cooTHollIeHUEe YPOBHEN pa3dBUTUS 3(PUPHOIO U aCTPaJIbLHOTO

Puc. 111

TeJI CYIIHOCTU 4YeJ0BEKa, COOTBETCTBYIOLIEE
(hrerMmaTHyecKOMy TUITY TEMIIEpPAMEHTA.

1. ®usnyecku MIOTHOE TEJO.

2. DpupHoe TeO0.

3. AcTpajibHOE TeJo.

J2 — ypoBeHb pa3BuUTHs 3(PUPHOTO Tea.
J3 — ypOBeHb pa3BUTUS aCTPATILHOIO TeJa.

h; i; ] — KadyecTBeHHbIC Oapbepbl MEXIY
YPOBHSIMU.
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Puc.112 — cooTHoLIeHME YPOBHEM pa3BUTUSI 23(PUPHOIO U aCTPATIBLHOIO

TCJ CYIIHOCTHU YCJIIOBCKaA, COOTBCTCTBYIOILLCC
L MEJIAHXO0INYECCKOMY TUITY TEMIICpaMCHTA.

1. ®usznyecku NJIOTHOE TEJO.

2. DdupHoe Teo.

3. AcTpanbHOE TeJo.

J2 — ypoBeHb pa3BuTus 3(UPHOIO Tea.
J3 — ypoBeHb pa3BUTHS aCTPATILHOIO TeJa.

h; i; ] — xayecTBeHHBIE Oapbepbl MEXIY
YPOBHSIMMU.

Puc.113 — cooTHolleHUEe YpPOBHEN pa3dBUTUSI 3(PUPHOIO U aCTPAJILHOTO

TeJ CYLIHOCTHU 4YeJIOBeKa, COOTBETCTBYIOLIEE
Puc 113 | XOJIEPUYECKOMY TUITY TEMIIEpAMEHTA.

1. dusznyecku NJIOTHOE TEJO.

2. DdupHoe Teo.

3. AcTpajbHOE TeJO.

J2 — ypoBeHb pa3dBUTHS 3PUPHOTO TeJa.
J3 — ypoBeHb pa3BUTHS aCTPATLHOIO TeJa.

h; i; ] — KayecTBEeHHBIE OApbEPbl MEXIY
YPOBHSIMU.
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y) buoput™mbl

du3nyecKoe TeJIo U Tejaa CYLIIHOCTU — 3(UPHOE, acTpaibHOE, MEHTaJIb-
Hoe (ble) MMEIOT pa3HbIil KauyecTBeHHBIN cocTaB. [lo3TOMYy OHU MMEIOT
pa3IMYHbIC LIMKJIbI aKTUBHOCTH 1 B pe3yJIbTaTe, COOTHOILIEHUE MEXAY 3TUMU
LUKJIAMU aKTUBHOCTU B TE€KYILIWIA MOMEHT BPeMEHMU MOXKET NMPUHUMATh
LICJIBII CITIEKTP BO3MOXKHBIX COCTOSTHUM. LIMKIbI aKTMBHOCTH KaXKAOTO U3 Tl
CYLIHOCTU IMOCTOSIHHBI U HE MEHSIOTCSI B Te€UEHME XXKM3HU U OT YeJIOBEKa K
yeJioBeKy. MHauBuayajbHbIe OMOPUTMBI HAUMHAIOT CBOM OTCYET C MOMEHTA
pOXIeHUs pebEHKa, KorjJa OH IOKMIAaeT JOHO MaTepud M CTaAaHOBUTCS
HE3aBUCUMBIM OPraHU3MOM.

Puc.114 — ¢dusznyecknii OMOPUTM, CBSI3aHHBIU C IIMKJIOM aKTUBHOCTU
3(pUpPHOro Tena YeJI0BeKa.

1. ®u3uyecky MIOTHOE TEJO.
2. DdupHoe TeNO.

3. AcTpajibHOE TEJO.

4. IlepBoe MeHTaJIbHOE TEJIO.

h; i; ] — KadyecTBeHHBIC OapbEpbl MEXIY
YPOBHSIMU.

Puc. 114

BIORHYTHM

PHYSICAL
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Puc.115 — sMouMOHaIbHBI OMOPUTM, CBSI3aHHBIN C HUKJIOM aKTUBHOCTU

acTpaJibHOI'O TeJjla YeJIoBeKa.
Puc. 115 1. ®usznyecku MIOTHOE TENO.
2. DpupHoe Teo.

3. AcTpajbHOe TeJoO.

BIORHYTHM 4. IlepBoe MEHTaJIbHOE TEJIO.

EMOTIONAL

h; i; ] — KayecTBEeHHbIE OApbEpPbl MEXIY
YPOBHSIMMU.

Puc.116 — uHTeJIEKTYyaJIbHBIM OMOPUTM, CBSI3aHHbINM C LIIMKJIOM aKTUBHO-
CTU TIEPBOI'0 MEHTaJIbHOTO TeJIa.

Puc. 116 1. ®u3nyeck MIOTHOE TEIO.
2. DdupHoe Te0.

3. AcTpanbHOE TeJo.

4. IlepBoe MeHTaJIbHOE TEJIO.

h; i; ] — KadyecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

BIORHYTHM

INTELLECTUAL
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Puc.117 — 3aBUCUMOCTb TOJIIMHBI KAU€CTBEHHOTIO 0apbepa MexX 1y (pu3u-
YyeCKM MJIOTHOM 1 3(pupHO¥ cpepamMu OT Bpe-
e 117 | MEHM CYTOK.

1. Pusnuecku IIOTHOE TEJO.

:) . ~ 2. 3amuTHasg 0000YKa (pU3NYECKOTO Te-
. Ja.

A
-

3. KauecTBeHHBbII Oapbep Mexay u-
P am— 3UYECKU IJIOTHOU 1 3(pUpHOI chepaMu.

4. JIHeBHOE BpeMsl CYTOK.
5. HouHoe BpeMs CyTOK.

¢) Biusinue JIyHbl Ha 3aIIMTHYIO 000JI0YKY YeJI0BEKA

Co Bcex ypoBHel Hallleil TlaHeThl uX oOpasylolire (opMbl MaTepuu
neperekaroT Ha JIyHy, Hachilas e€ riaHbl. Tak ke, Kak u CoJiH1Ie HachIIIAeT
3TUMU (popMaMU MaTEPUU BCE YPOBHU 3eMIU. MaKCcUMaIbHO 3TO NepeTeKa-
HY€ MPOUCXOIUT B JHU MOJHOJYHUIA, YTO MPUBOJUT K YMEHBIIEHUIO TOJILIM -
HbI KAY€CTBEHHOTO Oapbepa MexXay (pu3ndecKuM U 3(pupHbIM Tu1aHamu. [1pu
5TOM YCUJIMBAETCS OTPULIATEbHOE BJIMSIHME Ha 4yejoBeKa ¢ 3(PUPHOro u
HU>KHEACTPaJbHOrO IJIAHOB IUIaHEeThl. [lpu HeWTpaauzauuu 3TOro
OTPULIATEJILHOTO BJIMSIHUS, TOJILMHA 3alIMTHOTO TICU-TI0JISI YMEHBILAETCS 1
CTaHOBUTCSI MUHUMAaJIbHOM B JHU TTOJIHOJIYHUI.

441



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

Puc.118 — HOBas JiyHa OKa3blBaeT MMHUMAaJIbHOE BIMUSIHUE HA 3alUTHYIO

000JI0UKY YeJIOBeKa.
P 148 1. dusnyecku IIOTHOE TEJIO.
2. CylIHOCTb.

3. 3amuTHasg o00oJiouKa (PU3NIYECKOIro
Tesa.

3*. 3amuTHast 000J10YKa CyLIHOCTH.

4. KaHan CBS3bIBaIOIIMN CYIIHOCTh M
duznyeckoe Teo.

Puc.119 — «cpenHsis» JiyHa OKa3blBaeT yXe€ JOBOJIbHO CMJIbHOE

oTpHULIATCIBbHOC BIMUAHMNEC HaA 3alIUTHYIO
D O60.TIO‘IKy YCJIOBCKaA.

1. dusnuecku IIOTHOE TEJIO.

2. CylIHOCTb.
3. 3amuTHag o0ojoyka (PU3NUYECKOIo
TeJa.

3*, 3amuTHast 000J10YKa CYLIHOCTH.

4. KaHan CBS3bIBalOIIMIA CYLUIHOCTb M
(puznyeckoe Teo.
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Puc.120 — nmoaHasg JiyHa OKa3blBaeT MaKCUMaJbHO CMJIbHOE
OTpULIATEJIbHOE BJIMSIHUE Ha 3allMTHYIO
pue.120 | OOOJIOUKY YEJIOBEKA.
1. ®du3nyecky MIOTHOE TEJO.
2. CylIHOCTb.
3. 3amuTHas 0607104YKa (PU3NIECKOTO Te-

Ja.
3*. 3amuTHast 000J10YKa CyLIHOCTH.

4. KaHan CBS3bIBaOIIMIA CYLIIHOCTb U
(puznyeckoe Teo.

x) IIpupoaa pakoBoii omyxosm

[TprunHa paka — pa3pyumeHre HOPMAJIbHbIX CTPYKTYP KJI€TOK OPraHu3Ma Ha
YpoBHe CymHOCTU. [10ATOMY CKOJBKO OBI HE yoaasuiach pakoBasli OMyXOJIb,
MaKCHUMyM 4epe3 OsITh JeT (Korjaa MpOUCXOIUT PerysipHasl 3aMeHa KJIETOK
MOpPaXEHHBIX OPraHOB), 3Ta OMNYXOJb BO30OHOBJSIETCSI BHOBbL... PakoBbie
KJIETKM (DYHKLIMOHAJILHO BbINIAAAOT U3 €AUHON CUCTEMBI PETyJIMPOBAHUS U
HauyMHAIOT pa3BUBAThLCS HE 110 MporpaMMe opraHu3Ma uenoBeka. BozHukaror
PaKOBbIE KJIETKU, OypHOE Pa3BUTHE KOTOPBIX IIPUBOAUT K OY€Hb OBICTpOMY
pa3pylICHUIO BCeTo oprann3Ma. He ciydaiiHO pakoBble KJIETKH TOXK/I€CTBEHHbI
3UT'OTHBIM KJIE€TKaM.
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Puc.121 — cTpyKTypa 340pOBO¥ TKaHU Ha (PpU3MUYECKOM, I(PUPHOM,

Prc. 121

acTpaJIbHOM U IIEPBOM MEHTAJIbHOM YPOBHSIX.
1. ®u3nyecky MIOTHAs TKaHb.
2. DdupHas TKaHb.
3. AcTpajibHas TKaHb.
4. TkaHb IEpBOr0 MEHTAJILHOTO YPOBHSI.

Puc.122 — paspyluieHue CTPYKTYp TKaHM Ha IIEPBOM MEHTaJIbHOM,

Puc. 122

acTpaJibHOM U 3(DUPHOM YPOBHSIX.
1. ®u3nyecky MIOTHasI TKaHb.
2. DdupHas TKaHb.
3. AcTpajibHas TKaHb.
4. TkaHb NEPBOro MEHTAJILHOI'O YPOBHSI.
5. 30Ha pa3pylieHus: CTPYKTYpbl TKaHU.

444



Ilpunoxcenue 5. Onucanue pucyHkos

Puc.123 — obpa3zoBaHue pakoBOM TKaHU Ha (pU3NUYECKOM U 3(PUPHOM ypO-

Puc. 123

BHSIX.
1. ®u3nyecky MIOTHasI TKaHb.
2. D(dupHas TKaHb.
3. AcTpajibHasl TKaHb.
4. TkaHb MEPBOro MEHTAJILHOI'O YPOBHSI.
5. 30Ha pa3pylleHusI CTPYKTYpbl TKAHM.
6. PakoBas ommyxoyib pU3NYECKOU TKAHMU.
6'. PakoBast onmyxoJib 3(pUpHOI TKaHU.

Puc.124 — ynajneHue pakoBOi OIyXoJiv Ha (PU3UUYECKOM YPOBHE HE BIIUSIET

Puc. 124

PaKOBYIO OMYX0Jb 3(UPHOIO YPOBHSI.
1. ®u3nyecky MIOTHAs TKaHb.
2. D(upHas TKaHb.
3. AcTpajibHasl TKaHb.
4. TkaHb MEPBOro MEHTAJIbHOI'O YPOBHSI.
5. 30Ha pa3pylleHus] CTPYKTYpbl TKAHM.
6. PakoBas ommyxoyib pU3NYECKON TKAHMU.
6'. PakoBast onmyxoJib 3(pUpHOM TKaHU.

7. 30Ha yganeHuss (pU3NUECKU TJIOTHOM
PaKoBOM OMYXOJIN.
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Puc.125 — BoccTaHOBJIEHME paKOBOI OMMyX0JU Ha (PU3MUYECKOM YPOBHE C
5(UPHOTrO YPOBHS TKaHM.

1. ®usnyecky NIOTHASI TKaHb.
2. DdupHas TKaHb.
3. AcTpajibHas TKaHb.

Puc. 125

4 4. TkaHb MEPBOro MEHTAJIbHOI'O YPOBHSI.
5. 30Ha pa3pylieHus: CTPYKTYypbl TKaHU.
3 6. BocctaHoBJieHHas paKOBasi OIyX0JIb Ha

(pu3nueCKOM ypOBHE.

6'. PakoBast onyxoJjib 3(pMpHOr0 YPOBHSI.
2

1) Bo3M0O2KHOCTB BX0/1a BO BpeMsi CHA B (pr3u4eCcKOoe TeJ0 IPYruX CyIIHOCTeH

B moaHoayHme, Korma OTpulIaTEIbHOE BJIMSIHME IMOTOKOB SHEPTUU C
aCTpaJlbHOTO M 3(PUPHOIO IIAHOB MAKCUMAJIbHO, ITPOUCXOAUT €1IE OOJIbIIIEe
YyTHETEHME M 0€3 TOTO YK€ OCIa0JIEHHOM MCU-3alIUThl. A B HEKOTOPBIX
CJTy4asix oHa MOXET MCYE3HYTh COBCEM... B (hrznyeckoe Teno 6e3 ncu-3aiiuThl
WU C OYEHb €Ja00¥ MCU-3AIUTON MOXET BOMTU HE TOJBKO CYLIHOCTH
YeJIOBEKA, KOTOPOMY ITPUHAJIEXUT 3TO TEJIO, HO 1 JI1I00as1 Apyrasi CyIlIHOCThb
¢ 3(PMPHOTO WM HMXKHEACTPAJILHOIO TNIAHOB
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Puc.126 — cnabas 3a1uuTHas 00071049Ka WK ocaa0aeHHAs1 00JIe3HSIMU ITPU

MWHMMAaJIbHOM OTPULATEILHOM BJIUMSIHUMU CO
Puc. 126 croponb! JIVHBI.

1. dusnueckoe Teo.

2. CymHocTb, UMelolas Gu3nJeckoe Te-
JIo.

3. 3amuTHas 000JiouKa (PU3NIECKOTO Te-
Ja.

3*. 3ammTHass 000J0YKa CYIIHOCTH.

4. KaHan, cBS3bIBalOIIMI CYIIHOCTh U
(puznueckoe Teo.

5. CymHocCTb, He MerolIast GU3NIEeCKOro
Tesa.

6. 3amuTHas 000JI0UYKa ATOM CYIIIHOCTH.

Puc.127 — npu MakcuMaabHOM OTPMULIATEJIbHOM BJIMSIHUM CO CTOPOHBI
JIVHbBI 1ipy TIOJHOJYHMU  3allMTHAS

127 | 00OJIOUKA CTAHOBUTCS €llIe€ OoJiee caaboii u
IS0 OPYIrUX  CYIIHOCTEM  IMOSBJILETCS
BO3MOXHOCTb BXOJa B  IIpaKTUYECKU
He3allMIIEHHOE dusnueckoe TeJo,
NpuHaaiexalee npyroi cymHoctu. [Ipu
9TOM TaKasl CyIIIHOCTb MOXET 3aXBaTUTh UY>KOe
¢du3nyeckoe TeJIO0 KaK BPEMEHHO, TaK U
HaBcerga. B mociaenHeM ciiydyae «poJHasi»
CYIIIHOCTh MOJIHOCTBIO OJIOKUpYyeTCs
3aXBaTYMKOM MJIM OTKJIIOYAETCsI COBCEM, KaK
IIPpU CMEPTHU.

1. Ddusuueckoe TeO.

2. CymiHOCTb, UMeoLIast (PU3NYECcKoe Te-
JI0.

Jia.

3. 3amuTHas 000Ji04Ka (PU3NIECKOTO Te-

3*. 3amuTHast 000JI0YKa CYLIHOCTH.
4. KaHaJi, CBSI3bIBAIOILIMII CYIIHOCTb U (DU3UUYECKOE TEJIO.
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5. CymHoCTh, HE UMeoIIasg GU3NIEeCKOro Tea.
6. 3aiuTHast 000J04YKa 3TOM CYLIHOCTH.

Puc. 128

(puznueckoro Tena.
1. ®usuyeckoe Teno.

Puc.128 — 3axBaT CyIIHOCTBIO, He€
MMelole cBoero (pu3an4yecKoro Tea, 4yy>Koro
TeJaa MpU CJIad0M 3aLUTHOM 000JI0YKE 3TOr0
Teaa. Bo BpeMst HaxoxIeHUsI B (pU3NYECKOM
Tejae «uyxoi» cymHoctu, TEJO gBasgercs
CPEJICTBOM, ¢ 1oMoOlIbl0 KOTOPOTO
CYILIHOCTb-3aXBaT4YMK  peaau3yeT CBOM
KeJaHus U ToTpedHocTu. dusmueckoe Teao
MOXHO CPaBHUTb C OAEXKIOW, KOTOPYIO
YeJIOBEK  CHMMAaeT TIieped CHOM, a
MPOCHYBIIXCH OJIEBAET BHOBb... AABJIICHUS TaK
Ha3bIBA€MOTI0 JIYHATU3MA SIBJISIIOTCSI IPUMEPOM
HEMOJIHOTO 3aXBaTa (hU3MYECKOro Teja JyKou
CYIIHOCTBIO, KOIJa CYIIHOCTb-3aXBaTUMK HE
MOKET OJTHOCTBIO BKIIIOUMTBCS B UY>KO MO3T
U YIPaBiIdaTh BCeMM (PYHKLUMSIMU MO3ra u

2. CyuiHocThb, uMelolast Gu3ndeckoe Teo.

3. 3amuTHasg 060J104Ka (pU3MUECKOTO TeJa.

3*. 3amuTHas 000J104Ka CYLIHOCTH, MUMEIOLLEH (pu3ndyeckoe TeJjio.

4. KaHaJ, cBsI3bIBalOIIMM CYIIIHOCTDb U (PU3MYECKOE TEO.

5. CyliHocTh, He nMeroLast Gpu3ndeckoro Tea.

6. 3amuTHas 000JI04YKa CYLIIHOCTH, HE UMEIOILEl (DM3MYECKOro Tea.
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Puc.129

— cJlabag 3amuTHasg o000JIoUKa NOph MHUHHUMAaJIbHOM

Puc. 129

Puc. 130

KHNBOTHOTIO.

OTPULIATEJIBHOM  BJIUSHUU CO CTOPOHBI
JIYHBI.

1. ®dusmueckoe Teo.

2. CymiHOCTb, UMetoLIast GU3n4YecKoe Te-
JI0.

3. 3amuTHasg 000Ji04Ka (PU3NIECKOTO Te-
Ja.

3*. 3amuTHas 000J10YKa CYLIHOCTH.

4. KaHan, CBS3bIBAIOLIMI CYIIHOCTh W
(puznueckoe Teso.

5. AcTpanbHOE KMBOTHOE.

6. 3amuTHas o000J0YKa acTpajbHOIO
>KMBOTHOTO.

Puc.130 — npu  MaxkcuMajJabHOM
OTpULIATEIbHOM BIIMSIHUM CO CTOpoHbI JIVHDBI
BO  BpeMs  IIOJHOJYHUS  BO3HUKAET
BO3MOXHOCTb BXOJla B (PU3UUECKOE TEJIO
YeJIOBEKa acTPaJIbHOTO XXMBOTHOTO.

1. ®dusmueckoe Teo.

2. CyuiHocTb, uMeronast pu3ndeckoe Te-
JI0.

3. 3amuTHasg 000JI04Ka (PU3NIECKOTO Te-
Ja.

3*. 3amuTHas 000J10YKa CYIIHOCTH.

4. KaHan, CBS3bIBAIOLIMI CYIIHOCTh U
(pusznueckoe Teso.

5. AcTpasbHOE XXKMBOTHOE.
6. 3ammuTHasg o000J04YKa acTpajabHOIO
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Puc.131 — 3axBart acTpaJibHbIM XKMBOTHBIM (DM3MYECKOI0 TeJjla YeJI0BeKa.
1. dusnyeckoe TeJoO.

2. CymiHOCTh, UMeoLIast PU3nIYecKoe Te-
JI0.

3. 3amuTHas 000JI04Ka (PU3NIECKOTO Te-

Puc. 131

Ja.
3*. 3amumTHast 000J104YKa CYLIHOCTHU.

4. KaHan, CBS3bIBalOIIMI CYIIHOCTh U
(duznyeckoe Teo.

5. AcTpajibHOE XKMBOTHOE.

6. 3ammuTHag 000J04Ka acTPaibHOIO
>KMBOTHOTO.

4) Bxoa cymHocTH 0JHOro 1oJia B (pu3ndeckKoe Tejao APYroro noJia

CylIHOCTh TNPUXOAUT B MOMEHT 3a4aTusl B OILJIOJOTBOPEHHYIO
SULEeKNeTKy... Kornga B 6MoMaccy ¢ My>XCKOM T€HETUKOW BXOOUT MYXKCKas
CYLIHOCTb, a B OMOMACCY C >XKEHCKOI FeHEeTUKON — XEHCKasl CyIIHOCTb, He
BO3HMKaeT HMKakux npoobyieM. CylIHOCThL HapaOaThIBaeT cebe HOBOE
(¢usnyeckoe Tea0 M pasBuBaeTcsds B HEéM. Ho BXxon cymHOCTM MO
DHEPreTUUYECKOMY KaHaJjly, BO3HMKIIEMY B MOMEHT 3adaTusl, CBSI3aH C
rapMoHuel KaueCTBEHHOM CTPYKTYpbl SHEPTUU 3TOTO BCILJIECKA 1 YPOBHSI, HA
KOTOPOM HaXOJAMUTCS CYLIHOCTb.
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Puc.132 — BX0o# *KE€HCKOI CYIIIHOCTU B MY3KCKYIO TeHETUKY U HapaboTKa
€0  MYXCKOro  @u3Myeckoro  Tea.
el | BoccTaHOBJIEHME KayeCTBEHHOTO YPOBHS
3(pUpHOro Tejaa XEHCKOW CYIIHOCTU INpU
Pa3BUTUU B MY>KCKOM (PU3MUECKOM TeJIe.

1. dusuyeckoe TeO.

2. DdupHoe Teno.

3. AcTpanbHOE TeJoO.

4. IlepBoe MEHTaJILHOE TEJIO.

h; i; ] — KayecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

Puc.133 — BoccTaHOBJIEHME KAQYECTBEHHOI'O YPOBHS acTpajibHOTO TeJia
JKEHCKOM CYIIIHOCTHU IPU Pa3BUTUU B MY>KCKOM
P 133 (puznyeckomM Tene.

1. dusnyeckoe TeJo.

2. DdupHoe TeO0.

3. AcTpajbHOE TeJo.

4. [lepBoe MEHTAJILHOE TEJIO.

h; i; ] — KayecTBEeHHbIE OApbEPbl MEXIY
YPOBHSIMU.
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Puc.134 — BocCCTaHOBJIEHME KAa4Ye€CTBEHHOI'O YPOBHSI IIEpPBOIO
MEHTaJbHOTI'O TeJIa KEHCKOU CYIIHOCTU TP
TS pa3BUTHUM B MY>KCKOM (PU3UYECKOM TeEJIE.

1. ®dusuyeckoe TeO.

2. DdupHoe Teno.

3. AcTpajbHOE TeJo.

4. I1lepBoe MeHTaJIbHOE TEJIO.

h; i; ] — KayecTBeHHBIE Oapbepbl MEXIY
YPOBHSIMU.

Puc.135 — BXoa MYKCKOIi CYIIIHOCTU B XKE€HCKYIO TeHETUKY U HapaboTKa

€0  KEHCKOTO (¢usuueckoro  Tena.
Prc. 135 BoccraHoBieHrMe KauyeCTBEHHOTO YpPOBHS
3(pupHOro Tejga MYXKCKOW CYIIHOCTU NpU
Pa3BUTUU B )KEHCKOM (PU3MUECKOM TeJIE.

1. ®usuyeckoe TeO.

2. DdupHoe Teno.

3. AcTpajbHOE TeJO.

4. IlepBoe MEHTaJILHOE TEJIO.

h; i; ] — KayecTBeHHBIE Oapbepbl MEXIY
YPOBHSIMU.
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Puc.136 — BoccTaHOB/IEHUE KAYeCTBEHHOIO YPOBHS acTpajlbHOIro Teja
MY>KCKOM CYIIITHOCTH TIPU Pa3BUTUU B XKEHCKOM
Puc. 136 (puznueckomM Tene.

1. ®usuueckoe TeO.

2. D¢pupHoe Teno.

3. AcTpajibHOE TeJo.

4. IlepBoe MeHTaJIbHOE TEJIO.

h; i; ] — KayecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

Puc.137 — BoccTaHOBJIEHME KQUECTBEHHOT'O YPOBHSI IEPBOr0 MEHTAJIbHO-
ro TeJla MY>KCKOM CYLIIHOCTU MPU Pa3BUTUU B
P13 | SKEHCKOM (PM3UYECKOM TEJIE.

1. ®usuueckoe TeIO.

2. DdupHoe Teo.

3. AcTpajibHOE TeJo.

4. IlepBoe MeHTaJIbHOE TEJIO.

h; i; ] — KayecTBeHHbIE Oapbepbl MEXIY
YPOBHSIMU.

453



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

Puc.138 — BXxoa B My>XKCKYI0 F€HETUKY MY>KCKOI U XE€HCKOM CyLIHOCTEI

Puc. 138

OJHOBPEMEHHO. BoccranoBnenue
KAayeCTBEHHOIo YpPOBHS 3(MUPHBIX Tel
CYLIHOCTE TIpM Pa3BUTUM B MYXKCKOM
(puznueckoM Tejie. OGBIMHO BXOAAT CYLIIHOCTU
pa3HbIX YPOBHENW: HU3KOI0 M BhicOKoro. 1
€CAM B MYXCKYIO TE€HETUKY BOLLIA JIBE
CYLIHOCTU, MYKCKasl M JKE€HCKasl U KeHCKasl
3aHMMaeT JOMMHUPYIOLIEe MOJOXEeHUE, TO
takxke B nepuonabl 14-20 jgetr u 30-33 jer
CYILLIECTBYET BO3MOXHOCTb JUTST
repeBopayMBaHusl —  JOMUHUPOBAHMUS
JKEHCKOM CYILIIHOCTHU.

1. Pusnyeckoe TeJa0 MYKCKOM CYIITHOCTH.
2. DdupHOE TeI0 MY>KCKOU CYIITHOCTH.
3. AcTpaJIbHOE T€JIO MYKCKOI CYIIIHOCTH.

4. [lepBoe MeHTaIbHOE TEJIO MY>KCKOI CYLIIHOCTH.

2'. DpupHOE TeJIO XKEHCKOM CYLIHOCTH.

3'. AcTpajibHOE TeJIO XKEHCKOM CYLIIHOCTH.

4'. [lepBoe MEHTaIbHOE TEJIO XEHCKOU CYIIIHOCTHU.

h;1;j; h’; 1’; j” — xayecTBEHHBIE OapbepPhbl MEXKY YPOBHSIMMU.

Puc.139 — BoccTaHOB/IEHME KAUYECTBEHHBIX YPOBHEM acTpaJibHBIX TeJl

Puc. 139

i<0 h-0 ho0 i-0
t14:18 14620

MYXCKOM M 3KEHCKOM CYIIHOCTEM IIPU UX
pa3BUTUM B OJHOM MYXCKOM (PU3UYECKOM
tesie. Ilpu 3TOM, B 3aBUCMMOCTU OT TOTO,
Kakasd CYLUIHOCTb JTOMWUHUPYET, MOXKET
NPOU30OUTU  KapAMHAJIbHOEC M3MEHEHUE
noBeaeHUs MyX4YuHbI. 2KEHCKas CYIIHOCTH
MOXET B34Tb MOJHBIA KOHTPOJb HaJl
MOBEACHMEM MYKCKOTO Teaa. B aTom ciryyae
MyXXUMHa HayuHaeT cebs IMOJHOCThIO
OIIyILIATh XXEHIIMHOM. YTO WMHTEpECHO,
NPOUCXOAUT TMOJIHAS TpaHchopmMauus B
KEHILHY, XXKEHCKAasl CYTb «IIPOCTYIIAET» SIPKO U
IOJIHO.

1. ®usznyeckoe Tej10 My>XKCKOM CYLIIHOCTH.
2. DpupHOE TEI0 MY>KCKOU CYIITHOCTH.
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3. AcTpajibHOE TeJIO MYXKCKOI CYLIIHOCTH.

4. [lepBoe MeHTaIbHOE TEJIO MY>KCKOI CYLIIHOCTH.

2'. DdupHOe Tea0 KEeHCKOM CYIIIHOCTH.

3'. AcTpajbHOE TeJI0 KEHCKOM CYIIIHOCTHU.

4'. IlepBoe MEHTaJILHOE TEJI0 XXEHCKOM CYIIIHOCTH.

h;i;j; h’; 1’; j — KauecTBEHHbIE Oapbepbl MEXIY YPOBHSIMU.

Puc.140 — BoccTaHOB/IEHME KQUECTBEHHBIX YPOBHEM MEePBbIX MEHTAJIbHBIX
TEJI MY>XKCKOM 1 >KEHCKOM CYIIIHOCTE MpU UX
P 140 pa3BUTHUU B MYXCKOM (pU3MUEeCKOM Teje. B
5TOM CJly4yae, Ipu JOMUHUPOBAHUY XXEHCKOMN
CYIIHOCTH Y MYXUYMHBI IIPOSIBISETCS, TaK
Ha3bIBaEMbIi, )KEHCKMI cKaa yma. MyxunHa
BUAUT MHUP TIJla3aMM  KEHIIWHbBI U
COOTBETCTBEHHO pPearupyeT Ha IIPOUCXOISIIEE
BOKPYT. [1pr 3TOM He00SA3aTEIbHO NU3MEHSIETCS
CeKCyalbHas opueHTauusd. MyxXdynHa UMeEET
TakK Ha3bIBA€MbIl XEHCKHUH XapakTep, 4TO
MHOTa BBI3bIBACT HeaJeKBaTHYIO peaKlUIo
(-33+36 (30:33 OoKpyxamwIiux. B Takux ciaydasx o4eHb 4acTo
OPOSIBJISIIOTCS.  HAKJIOHHOCTM K  YHUCTO
KEHCKOMY TUITY AESITEIbHOCTH.

1. dusnueckoe Tea0 MYKCKOM CYLIHOCTH.
2. DpupHOE TEI0 MYKCKOU CYIITHOCTH.

3. AcTpasibHOE T€JIO MY>KCKOI CYIIITHOCTH.

4. [lepBoe MeHTaIbHOE TEJIO MY>KCKOI CYLIIHOCTH.

2'. DdupHOEe TeJIO XXEHCKOI CYLIHOCTH.

3'. AcTpajibHOE T€JIO XKEHCKOM CYIIIHOCTH.

4'. TlepBoe MEHTaJIbHOE TEJI0 XKEHCKOM CYIIIHOCTH.

h;i;j; h’; 1’; j — KauecTBEHHbIE Oapbepbl MEXIY YPOBHSIMU.

Puc.141 — BXoJ B XK€HCKYIO T€HETHUKY XKE€HCKOI 1 MYKCKOI CyIIIHOCTEM
oJHOBpeMeHHO. BoccTaHOB/IeHMEe KauyeCTBEHHBIX YPOBHEH 3(PUPHBIX TeJl
>KEHCKOI 1 MY>KCKOM CYLIITHOCTEI IMTPU UX Pa3BUTUU B XKEHCKOM (pU3NYECKOM
Tejie. Haimure My>XCKOWM CYIITHOCTH B XKEHCKOM TeJIe BeCbMa CYIIIECTBEHHO
CKa3bIBA€TCSl HAa Pa3BUTUU JEBOYKM B II€PBbIC YEThIPE-1IECTh JIET XU3HMU.
Hanuune My>XCKOM CYIITHOCTU YCKOPSIET pa3BUTHE OpraHU3Ma JEBOUKM, TaKasl

455



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

JieBoUKa OydeT orepexxaTb APYrux U (pu3ndecku, U MHTeIeKTyanbHo. [1pu

Puc. 141

=4+6 -6+8

9TOM OYE€Hb YacTO IMPOSBISIOTCS KadyecTBa
Juaepa, HeKoTopas arpecCMBHOCTb U
MY>KCKOI1 TUII TTOBEJICHUS.

1. dusnyeckoe Tea10 MYKCKOI CYLIITHOCTH.
2. DpupHOE TETO MYXKCKOU CYLIIHOCTH.
3. AcTpajibHOE TeJI0O MY>KCKOM CYIIIHOCTH.

4. IlepBoe MEHTaJIbHOE TEJIO MYXCKOI
CYIIHOCTH.

2'. DdpupHOE TeJIO XKEHCKOM CYLIHOCTH.
3'. AcTpajbHOE TeJIO JKEHCKOI CYLIHOCTH.

4'. IlepBoe MEHTaJIbHOE TEJIO XXEHCKOU
CYLLIHOCTH.

h; i; j; h’; i’; ] — KayecTBEeHHBbIE OapbEPbI
MEXKY YPOBHSIMMU.

Puc.142 — BoccTaHOBJIEHME KAaYECTBEHHBIX YPOBHEH acTpaJibHBIX TEl

Puc. 142

JKEHCKOW M MYXKCKOW CYIIHOCTEM TIPU UX
OJHOBPEMEHHOM pa3BUTUM B KEHCKOM
(duznueckoMm tene. Ha aTtom atamne pa3Butus
OpraHu3Ma 3BOJIIOLIMOHHOE ITPEUMYIIECTBO
UMEET XEHCKas CYLIIHOCTh U, KaK CJIEACTBUE,
JIOTIOJIHUTEJIbHOE TIPEUMYILIECTBO B PA3BUTHUMU,
MOJYYEHHOE B IETCKOM BO3pacTe, Ojaromaps
JTOMUHUPOBAHUIO B 3TOM IIEPUOJE MYXKCKOM
CYILIIHOCTH, YBEJIMYMBACTCS U HAOJIOIAETCS
JTOMUHUPYIOIIEE PAa3BUTUE AEBYIIEK C JIBYMS
CYIIHOCTSAMU — MYXCKOM M KEHCKOM.
[Ipoucxonut oyeHb OypHOE pa3BUTHUE
JKEHCKOTO OpraHvM3Ma U uHresuiekra. Hanuuue
MY>KCKOM CYIITHOCTU 00€CHEUYNBAET MY>KCKOU
CKJIaI yma.

1. ®usznyeckKoe Tej10 MYyXKCKOM CYLIIHOCTH.

2. DpupHOE TEI0 MY>KCKOU CYIITHOCTH.

3. AcTpaJibHOE TeJIO MYXKCKOI CYLIIHOCTH.

4. [lepBoe MEHTAJILHOE TEJIO MYXXCKOI CYIIIHOCTH.
2'. DpupHOE TeJIO XKEHCKOM CYLIHOCTH.
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3'. AcTpajbHOE TeJI0 KEHCKOM CYIIIHOCTHU.
4'. IlepBoe MEHTaJILHOE TEJI0 XXEHCKOM CYIIIHOCTH.
h;i;j; h’; 1’; j” — KauecTBEHHbIE Oapbepbl MEXIAY YPOBHSIMU.

Puc, 143

MEXXIY YPOBHSIMU.

Puc.143 — BOCCTAHOBJICHUE
KaY€CTBEHHbIX YPOBHEM MEPBBIX MEHTAJIbHBIX
TEJI )KEHCKOM M MYKCKOM CYIIITHOCTE MPU UX
OJIHOBPEMEHHOM pPAa3BUTUU B KEHCKOM
(puznyeckomM Tene.

1. ®usznyecKoe Tes10 MyXKCKOM CYLIIHOCTH.
2. DupHOE TET0 MYXKCKOU CYLIIHOCTH.
3. AcTpajbHOE TEeJI0O MY>KCKOI CYILIIHOCTH.

4. IlepBoe MEHTaJIbHOE TEJI0 MYXCKOM
CYIIHOCTH.

2'. DpupHOE TeJIO XKEHCKOM CYLIHOCTH.
3'. AcTpajbHOE TEJIO XKEHCKOI CYLIIHOCTH.

4'. IlepBoe MeHTaIbHOE TEJI0 XKEHCKOM Cy-
IIIHOCTU.

h; i; j; h’; i’; ] — xayecTBeHHBbIE Oapbepbl

m) CTpykTypa MUKPOKOCMOCA

Kaxnaplii aToM, B 3aBUCMMOCTH OT €r0 aTOMHOro Beca, B 0oJblIeil MM
MEHbIIIEH CTEeNeHH BJIMSIEeT HA MEPHOCTh CBOEr0 MHKPOKOCMOCA, BbI3bIBasi
BTOPHYHOE BBIPOXKAEHHE MepHOCTH. [lebopMalivst mpocTpaHCTBA MPOUCXOIUT
He TOJILKO B 30He camoro siapa atoma. O6pa3oBaBiieecs s1Apo AehOpMUPYET
IIPOCTPAHCTBO BOKPYT ce0s1. Ho 3Toro naMeHeHus CTpyKTyphbl MIpOCTPaHCTBA
HEIOCTATOYHO JJIsI CMHTE3a BelllecTBa U3 ceMu (hopM MaTepUid.
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Puc.144 — BausgHMe aToMa BOJOpPOAA Ha MPOCTPAHCTBO, B KOTOPOM OH

Puc. 144

HaxoauTcsi.  BTopuuHoe  MCKpUBJIEHUE
MMPOCTPaHCTBA.

1. ®usnyecku maoTHas cdepa.

2. DdupHas chepa.

H — aapo atoma Bogopoja.

S — 3JIeKTPOH aToMa BOAOpoO/a.

Puc.145 — BausiHMe aToMa ypaHa Ha NPOCTPAHCTBO, B KOTOPOM OH

Puc. 145

Haxonutcs. [TpogaBnuBaHue 3pupHOI chepbl
SIZIPOM ypaHa.

1. ®usunuecku mjaoTHas cdepa.

2. DpupHas chepa.

S, P, D, F — s1eKTpoHHbIe 000JI0YKU
aToMa ypaHa.

U — ganpo atoma ypaHa.
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Puc.146 — orpuuaTenbHbINM CITMH 3JIEKTpOHA. JIBUXKEeHKE CrycTKa MaTepuu

Puc. 146

B KpaeBOfI 30HC NCKPUBIICHUA ITPOCTPAHCTBA
IICPBOT'O THUIIA.

1. DneKTpoH.

3. KpaeBag 30Ha
MMPOCTPAHCTBA MEPBOTo TUIIA.

NCKPHUBJICHUA

Puc.146a — moJOXUTENAbHBIN CIUH 3JeKTpOHA. [IBUXEHHUE CrycTKa

Puc, 146a

MaTepun B KpaﬁBOﬁ 30HC HMCKPUBJICHUA
IIPOCTPAaHCTBa BTOPOTI'O THUIIA.

2. DJIEKTPOH.

4. KpaeBag  30Ha
MMPOCTPAHCTBA BTOPOI'O TUIIA.

NCKPUBJIICHUA
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Puc.147 — oOpa3oBaHue 3J1€KTPOHHOM Napbl IPpU COEIUHEHUU aTOMOB B

Puc. 147

MOJICKYVYIJIbI.

1. DeKTpoH, UMEIOLLMI OTPULIATEIbHbBIN
CIIMH.

2. DIEeKTPOH, UMEIOLIUT TTOI0KUTEIbHbBIN
CIIVH.

3. KpaeBasi 30Ha MCKPUBJIEHUST TIEPBOrO
TUIIA.

4. KpaeBast 30Ha UCKPUMBJIEHUSI BTOPOTO
THIIA.

Puc.148 — gBiaeHue TyHHeJIbHOro 3(pdeKkrTa, BbI3BAHHOE TEM, UTO siApa

Puc. 148

pa3HBIX 3JIEMEHTOB BJIMSIOT HA IPOCTPAHCTBO
no-pazHoMmy. IlosToMy Ha  rpaHule,
pazaensioiei BelllecTBa pa3HOTO
Ka4eCTBEHHOTO COCTaBa, BO3HUKAET Meperamn
KPVBU3HbBI MPOCTPAHCTBA, UYTO M CO3TAET
COOCTBEHHO TYHHEJIbHBIN 3P (EeKT.

1. ®usnyecku IoTHas cdepa.

2. DdupHas chepa.

3. CtpykTypa BelllecTBa NepBOTO TUIIA.
4. CTpyKTypa BelllecTBa BTOPOTO TUIIA.

5. Cryctku Martepum, IepeTeKaloliei
yepe3 30HY HEOAHOPOJHOCTU KPUBU3HBI
MIPOCTPaHCTBA.
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Puc.149 — suporepmuueckast peakuus. [lornomeHune HecBsI3aHHOU B

Puc. 149

J=0,-1)>0
F‘=(Jl _Jz)

BEIIIECTBE MATEPUM U3  OKPYXKAIOIIETO
NPOCTPAaHCTBA MPU OOpa30BAaHUU MOJIEKYJI,
KOTJa MNOPUCOCAUHSIEMBIE aTOMbl MMEIOT
HEIOCTAaTOK KPUBU3HBI IIPOCTPAHCTBA UTOOBI
COCAUHUTBLCI C NJOMUHUPYIOIIMM ATOMOM.
Korma aTroMbl COEOMHSIOTCS B €IUHYIO
CUCTEMY, KaxXIble OBAa aToMa OTIAIOT II0
OJHOMY <«CBOOOJHOMY» 3JIEKTPOHY IJIs
oOpa3oBaHUs OOIIEH YCTOMYMBOW CUCTEMHI.
YCII0BHO 3JIEKTPOH, ABUXKYIIUIACS ITO YaCOBOM
CTpEJIKE BOKPYI sgapa, OMpeaeasercs, Kak
HMEIOIIHUIA MOJIOKUTEIbHbIN CIIMH, a
JBUKYIIUMCS IIPOTUB YaCOBOM CTPEIKU —
OTPULATEJIbHBIA CITAH.

1. JlOMUHUPYIOLIUIA aTOM.
2. IIpucoequrHsieMblii aTOM.

J1 — ypoBeHb KPMBU3HbI JOMUHUPYIOILIETO aTOMa.
J2 — ypOoBeHb KPUBU3HBI IIPUCOECTUHSIEMOrO aTOMa.
E — marepus, norjomeHHas n3 OKpyXKarollero npocTpaHCTBa.

Puc.150 — sx3oTepmuyeckas peakuusi. BoIcCBOOOXKIeHNE B OKPYXKaAIOIILYIO

Puc. 150

J=0,-1)<0
F‘=(Jl -13)

Cpelly YacTu CBSI3aHHOW MaTepuu Ipu
00pa30BaHMM MOJIEKYJ M3 Pa3HbIX aTOMOB,
KOTJa TMpUCOENUHSIEMbIE aTOMbl KMEIOT
M30bITOK KPUBU3HBI MPOCTPAHCTBA YTOOBI
COCIMHUTHCS C JOMUHUPYIOIIUM aTOMOM.

1. JlOMUHUPYIOLINIA aTOM.
2. [IpucoequHsieMblii aTOM.

J1 — ypoBeHb KPMBU3HBI JOMUHUPYIOLLIETO
aToMma.

J2 — YPOBEHb KPUBU3HBI
MPUCOEINHSIEMOro aToMa.
E — wmarepus, BbICBOOOXIEHHAs B

OKpYy:Karollee IMPOCTPaHCTBO.
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m) Ctpykrypa MakpokocMoca

KocMmoc mopaxaer CBOMMM pa3MepaMUd M HEU3BECTHOCTbIO. Bce
CYLIECTBYIOIIME TEOPUM MPOCTPAHCTBA OCHOBAHbI Ha IIPUHIIUIIE €TO0
OJHOPOJHOCTU II0 BCeM HampabjiaeHUsIM. [lpuHOMNUMaibHOE OTIMYNE
MpeiaraeMol TEOpuM MAKpPOKOCMOCa — B PACCMOTPEHUU €ro, Kax
HEOJHOPOAHOM cuctembl. [Ipum »TOM momxome CBOMCTBA M KadecTBa
IIPOCTPAHCTBA U3MEHMIIOTCS HEIPEPHIBHO, B TO BpeMs KakK MaTEpUH,
3aMOJIHAIOIIME 3TO IMPOCTPAHCTBO, UMEIOT KOHKPETHBIE CBOMCTBA M KAYECTBA.
[ToaToMy, KOrna MaTepum «HAKIaabIBAIOTCS» HA MPOCTPAHCTBO, IIPOUCXOAUT
pPE30HUpPOBAHME MEXIYy HUMHU 110 OOLIMM CBOMCTBAM M KaudecTBaMm. B
pe3ybTaTe MPOMCXOAUT KBAHTOBAHUE IIPOCTPAHCTBA 1O MAaTEPUSIM.

Puc.151 — Tpu npocTpaHCTBa-BCeJIEHHbIE, 00pa30BaHHBIC ITPU CIUSTHUN

Puc. 151

X

X

X

pa3Horo koamdectBa popm marepuii. Ilpu
KBAaHTOBAHMM IIPOCTPAHCTBA BOBHUKAIOT CJIOU
TOXIECTBEHHOM  MEPHOCTH, KOTOPbIE
coJepxKaT pa3HOE YMCJIO IEPBUYHBIX MATEPUIA,
CBOMCTBA M Ka4eCTBa KOTOPHIX COIIACYIOTCS
CO CBOMCTBAMM M Ka4€CTBAaMU JAHHOTO CJIOS
MPOCTPAHCTBA. TeOPETUYECKU 3TU CIIOU MOTYT
ObITh NapauieabHbl. B peajlbHOM IpocTpaH-
CTBE MPUCYTCTBYET OTPOMHOE KOJMYECTBO
BO3MYLLIEHUIA MPOCTPAHCTBA, KOTOPbIE BIUSIOT
Ha ero cBoiictBa M KadecTtBa. I[loaTomy
MPOCTPAHCTBA-BCEJICHHbIE UMEIOT PEIbePHYIO
CTPYKTYpY.

A6 — MEPHOCTB ITPOCTPAHCTBA-BCEJICHHOM,
00pa3zoBaHHOIO CIMSHUEM 1IeCTH (POpM MaTe-
pU.

A7 — MEPHOCTb MPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CIAUSIHUEM

ceMu OpM MaTEepUId.

As — MEPHOCTb IIPOCTPAHCTBA-BCEJICHHOM, 00Pa30BAHHOIO CIAUSHUEM

BOCbMU (pOPM MaTepUid.
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Puc.152 — BO3HUKHOBEHME 3Be3[Ibl MPU CMbIKAHMWU MPOCTPAHCTBA-

Puc. 152

BCEJIECHHOM Halemu MEPHOCTU C
MPOCTPAHCTBOM-BCEJICHHOM OoJblICH
MepHOCTH. Bo3MylleHUsI HOpOCTpaHCTBA
IPUBOJAT K TOMY, UTO CJIOM TOXKIECTBEHHOM
MEPHOCTHU IMPOCTPAHCTBA B HEKOTOPHIX 30HAX
CMBIKAIOTCS ApYyT € apyrom. IIpu cMbiKaHUU
CJ108  TIPOCTPAHCTBA-BCEJIEHHOW  OJHOM
TOXIECTBEHHOI MEPHOCTHU CO CJI0eM OOJIbIIIEN
TOXIECTBEHHOU MEPHOCTU, B 30HE CMbIKAHUS
dopmupyerca 3Be3nga. [Ipu sTom marepum
HAQUMHAIOT MEpETeKaTb M3 MPOCTPaHCTBA-
BCEJIECHHOM C OoJbllleii MEPHOCTHIO B
IMPOCTPAHCTBO-BCEJICHHYIO ¢ MeHblel. [1pu-
YyuHa IepeTeKaHus B JaHHOM HalpaBJICHUU
3aKJII0OYAETCS B TOM, UTO JIBA COCEAHUX CJIOS C
TOXIECTBEHHON MEPHOCTBHIO OTJIMYAIOTCS IPYT

OT JIpyra Ha OogHYy NEPBUYHYIO MaTepuio. B 30He CMbIKaHUST ITPOUCXOIUT
pacnaj MaTepuu YpOBHSI OOJIbIIE MEPHOCTU U CUHTE3 MaTepUM MEHBILICH

MEPHOCTH.

As — MEPHOCTb MPOCTPAHCTBA-BCEIEHHOI, 00pa30BaHHOIO CIAUSIHUEM

1IecTy (popm MaTepuii.

A7 — MEPHOCTb IIPOCTPAHCTBA-BCEJICHHOM, 00PAa30BAHHOIO CIAUSHUEM

ceMu (popM MaTepuii.

As — MCPHOCTDb HpOCTpaHCTBa—BceﬂeHHOﬁ, 06pa3013aHHoro CIIMAHUNCM

BOCbMU (DOPM MaTepuii.
ha — MEPHOCTb 3BE3/1bl.
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Puc.153

— BO3HUMKHOBEHHE «4EpPHOM MABIPBI» TPU CMBIKAHUU

Puc. 153

|l\<

X

IIPOCTPAHCTBA-BCEJIICHHON HAllleii MEPHOCTU
C INPOCTPAHCTBOM-BCEJICHHOW MEHBbIIECH
MEPHOCTMU. [1pn CMBIKAaHUU cios
MIPOCTPAHCTBA-BCEIICHHOM OJTHOW
TOXIECTBEHHOM MEPHOCTHU CO CJIOEM MEHBIIIEN
TOXIECTBEHHON MEPHOCTU, B 30HE CMbIKAHUS
(dopmupyercsa «u€pHas abipa». Ilpu 3Tom
MaTepuyd  HAYMHAIOT  [EpeTeKarb U3
MMPOCTPAHCTBA-BCEJIEHHOU ¢  OOoJblIeHd
MEPHOCTBHIO B IIPOCTPAHCTBO-BCEJIEHHYIO C
MeHblIel. [IpruyrHa nepeteKaHus B JaHHOM
HaIpaBJIEHUU 3aKJIKYAETCSd B TOM, UTO JBa
COCEIHUX CJIOS TOXIECTBEHHOW MEPHOCTHIO
OTJIMYAIOTCA JApYyr OT Jpyra Ha OJIHY
MNEepBUUHYIO MaTepuio. B 30He CMBbIKaHUS
NPOUCXOIUT pacliag MaTepuud YpOBHS

00JIbIlIeit MEPHOCTU U CUHTE3 MaTepUM MEHbIIe MepHOCTU. «HEpHas nbIpa»
MPaKTUUECKU MPEACTABIISIET OKHO B Mapasjie/ibHYI0 BCEJIEHHYIO.

As — MEPHOCTb IPOCTPAHCTBA-BCEJIEHHOI, 00pa30BaHHOIO CIUSIHUEM
1rect GopM MaTepUid.

A7 — MEPHOCTb MPOCTPAHCTBA-BCEJICHHOMW, 00pa30BaHHOTO CIUSIHUEM
ceMu POpPM MaTEPUIA.
As — MEPHOCTb IIPOCTPAHCTBA-BCEICHHOM, 00PAa30BAHHOIO CIAUSHUEM
BOCbMU (DOPM MaTepuii.

At — MEPHOCTb «4EPHOM JIBIPbI».
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Puc.154 — B KaXxa0€e NpOCTPaHCTBO-BCEJICHHYIO MaTepusi NPUTEKAET

Puc. 154

yepe3 3BE3Jbl U BBITEKAET 4Yepe3 «UE€pHbIe
ObIpbl». TakuM 00pa3oM OCYIIECTBIISICTCS
OajaHC MaTepuu B MpOoCTpaHCTBE. Uepes 30HbI
CMBbIKAHMSI MEXIY CJIOSIMM IIPOCTpaHCTBA
MPOMCXOOUT MepepacnpeaeieHrue MaTepumn 1
MMEHHO Ojarogapsi 3TOMY BO3HMKAaOT
YCJIOBUSI U151 3apOXKIEeHMSI XKM3HU. BelecTBo
cJIos1 ¢ OOJBIIMM YPOBHEM TOXAECTBEHHON
MEPHOCTM pacnajaeTcss Ha IIepBUYHBIE
MaTepUM U MPOUCXOAUT CUHTE3 BELLIECTBA CJI0SI
C MEHBIIIMM YPOBHEM MEPHOCTU. «JIMIIHSISI»
repBUYHAs MaTepust npu 3TOM
BbICBOOOXIaeTcsl M3  IuieHa.  BHOBb
oOpa3oBaBliieecs BELIECTBO, ITPU MOIaJaHUU B
«4E€pHBIE ABIPbI», pacIiafacTcsl HA MaTEPUU €TI0
o0pa3ylolue U MPOUCXOAUT CUHTE3 BellleCTBa

CJI0SI C MEHBIIIM YPOBHEM MEPHOCTH M T.]I.
As — MEPHOCTb IPOCTPAHCTBA-BCEJICHHON, 00pa30BaHHOIO CIUSTHUEM

mecTu GopM MaTepuii.

A7 — MEpPHOCTb MPOCTPAHCTBA-BCEJIEHHOI, 00pa30BaHHOIO CIUSIHUEM

ceMu OpM MaTEepUId.

As — MEPHOCTb IIPOCTPAHCTBA-BCEJICHHOM, 00Pa30BAaHHOIO CIAUSHUEM

BOCbMU (DOPM MaTEpUil.
Aa — MEPHOCTb 3BE3/IbI.

At — MEPHOCTb «4EPHOM JIBIPbI».
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3) Da3bl IBOJIIOLUM 3BE3/IbI

Puc.155; Puc.156; Puc.157; Puc.158; Puc.159 — nocjie poxaeHus 3Be31a

Puc. 155

INPOXOOUT 4Yepe3  HECKOJbKO  3TaloB
DBOJIIOLMHA, KaXIbIA U3 KOTOPBIX CBS3aH C
U3MEHEHWEM MEPHOCTU IPOCTPAHCTBA,
OKpyxXarl1ero 3Be3ny. B KkoHue Xu3sHu, B
3aBUCMMOCTH OT M3HAYAJIbHOIO pasMepa u
Macchl, 3B€31a CTAHOBUTCS WM HEUTPOHHOM
3BE3/10M, UJIN «4EPHOM OBIPOIN».

DBOJIIOLMS 3Be3[Ibl OT roJiyoOro ruraHrTa
JI0 KpaCHOTO KapJjMKa NPOXOJIMUT 3a JECITKU
MUJJIMApAOB JIET. 3Be3Ja poKIaeTcs,
MNOCTEeNEeHHO VYIUIOTHSETCI M HayuHaeTcs
CUHTE3 U3 JIETKUX 2JIEMEHTOB 00JIee TSIKEIbIX.
Co BpeMeHeM J0JI TSIXKEIbIX 3JIEMEHTOB
BHYTPU 3Be311bl yBeauunBaeTcs. B pe3yabrarte
3Be3Ja HayuHaeT BCE OoJblle M OoJbllIe
BJIMSITH HA CBOE OKpYKalolliee IMPOCTPaHCTBO.

B sT10I1i TOUKE IIPONUCXOOUT IIEPECCCUYCHUEC MUKPOKOCMOCA 1 MaKPOKOCMOCA.
TO‘IHCC, yYCTaHaBJINBACTCA OajlaHC MEXIAY HUMMU. M3MeHeH1s1 KayeCTBEHHOTO
COCTOAHUA MaKpPOKOCMOCA ITPUBOJUT K ITOABJIICHNIO 3BC3/bI.

3B63,£[a BO3HUMKACT, KaK pE3yJbTaT CMHTE3a BCIICCTBA CJI04A C MCHBIINM
YPOBHEM MCPHOCTHU, IIPU pacCliaa€ B TOYKC CMBbIKAHMWA BCIICCTBA CJIOA C

Puc. 156

OOoJBIINM YPOBHEM MepHOCTU. Bo3HuKaer
00BbEeKT MakKpoKocMmoca. B TedyeHue XuU3HU
3B€3Abl IIPOMCXOAUT CHUHTE3 U3 JETKUX
BJIEMEHTOB 00Jiee TSIKEIbIX. DTO — MPOLIECCHI
MHUKPOKOCMOCA. Gy Ka4eCTBEHHbIE
N3MEHEHUSI Ha YPOBHE MUKPOKOCMOCA,
CJIMBAsIChb BOEAWHO, BIUSIOT HAa COCTOSIHUE
MakKpOKOCMOCa 3Be31bl. 3B€3[a «CTapeeT»,
JOJISL JIETKUX DJIEMEHTOB YMEHbBILAETCS, IIPU
pOCTE NOJIN TSXKENBIX.

B utore, cteneHb BIMSHUS 3Be3/1bI HAa CBOM
MaKpPOKOCMOC YBEJIUYMUBACTCSI U TPOUCXOIUT
nedopMalLys CI0s TOXKIECTBEHHO MEPHOCTU
B cdepe BIUSIHUS 3Be31bl. ECiy n3HavyanbHbIA
pa3Mep 3Be3ldbl ObLI MEHbIIE JIeCsITU
COJIHEYHBIX paJIMyCOB, TO MPHY rnbeun 3Be3/bl
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o0Opa3syeTcs Tak Ha3bIBaeMasi HEMTpOHHas 3Be31a. M, XoTs HelTpoHHas 3Be31a

Puc. 157

U HE «OTKPBIBAET» OBEPH B APYIroil CIOM C
TOXIECTBEHHOWU MEPHOCTBIO, HO, TEM HE
MEHee, OKa3bIBACT 3HAUYUTEJIbHOE BJIMSIHUE Ha
KAYECTBEHHOE COCTOSIHUE «CBOETO» CJIOS
TOXIECTBEHHOU MepHocTu. Ecnm xe mpwu
POXIEHMM 3BE3la MMEJIa paguyc OOJbIIe
JIECITU COJTHEYHBIX, TO B KOHIIE CBOEU XKU3HU
OHa CTOJIb CUJILHO BJIUSET HA OKpYXKaloIlee
IIPOCTPAHCTBO, YTO IPOUCXOIUT CMBIKAHUE CO
CJIOEM TOXIAECTBEHHOU MEPHOCTHU, UMEIOIIIUM
MEHBIINUIA YPOBEHb MEPHOCTH, U POXIACTCH
«4EpPHAS ObIpa».

BeniecTBo, nomnanast B OKpECTHOCTU 3TOM
«YEPHOM 3BE3/IbI», PACIIAIACTC HA IEPBUYHbBIC
MaTepUHu, a B CJ10€ TOXIAECCTBEHHOM MEPHOCTHU
MEHBILETO YPOBHSI MEPHOCTU POXKIAECTCH

HOBada 3BE€34a, KOTopasd IpoxoauT AHAJIOTUYHBIN 3BOJIOLMOHHBIN IIVTh B

Puc. 158

MaTEpUI.

«CBOEM» CJIO€ TOXIECTBEHHOI MepHOCTU. B
KOHIIE ATOTO MYTU IOSBJISETCS WUIU aHAJIOT
HEWTPOHHOM 3Be3Abl MM «4E€pHasl AbIpa»
JIPYroro CJIOSI TOXIECTBEHHON MepHocTu. M
OITSITh POXIAETCS 3BE3[a B CIEAYIOIIEM CJIOE
TOXXIECTBEHHOM MEPHOCTH, KOTOpas
MPOXOAUT CBOM 3BOJTIOLIMOHHBIN ITYTh.

B kxoHIle 3TOro muykija KayeCTBEHHOTO
npeobpa3oBaHUsl MaTepUU IIPOUCXOAUT
OCBOOOXOEHME TMOCJIEOHE TepBUYHOM
MaTepUU...

A6 — MEPHOCTh IPOCTPAHCTBA-BCEJIICHHOI,
00pa3oBaHHOIO CJAMSHUEM IIeCTU QopM
MaTepUil.

A7 — MEPHOCTh IPOCTPAHCTBA-BCEJIEHHOM,
00pa3oBaHHOIO CIMSIHUEM CeEMU (HopM

A8 — MEPHOCTh IPOCTPAHCTBA-BCEJICHHOI, 00pa30BaHHOIO CIUSIHUEM

BOCbMU (DOPM MaTepuii.

Ay — MEPHOCTb XEJITOTO rMraHTa.
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Puc. 159

Puc. 160

Ae — MEPHOCTb KPACHOTO TMTaHTA.
Ad — MEPHOCTb KpaCHOTO KapJIMKa.
ha — MEPHOCTb 3BE3/1bl.

At — MEPHOCTb «UEPHOM IBIPHI».

10) O0pa3oBaHue IAHETAPHBIX CUCTEM

Puc.160 — B xoae 3BOJIIOLIUU 3BE3IbI
BO3HMKAIOT TaK1e KaueCTBEHHbBIE COCTOSTHUS
3Be34bl, Korga €& IIOBEpXHOCTh HE B
COCTOSIHUM ITPOIYCTUTD Yepe3 ceOsI BCIO MacCy
MaTepuil, ABVKYLLMXCS Yepe3 30HY CMbIKAHUS
npocTtpaHcTB. YacTth Macchl MaTepuid
HayMHaeT CKaIUIUBaThCS B 30HE CMBIKAHUS
MPOCTPAHCTB IO OJHY CTOPOHY Mepexoa.

As — MEPHOCTb ITPOCTPAHCTBA-BCEJICHHOM,
00pa30BaHHOIO CAUSIHMEM 1IecTh GOpM MaTe-
puyiA.

A7 — MEPHOCTb ITPOCTPAHCTBa-BCEICHHO,
0o0pa30BaHHOIO CJIUSIHUEM ceMUu Gopm
MaTEpUi.

As — MEPHOCTb IIPOCTPAHCTBA-BCEJICHHOM, 00PAa30BAHHOIO CIAUSHUEM

BOCbMU (DOPM MaTepuii.

he — MCEPHOCTDb KPpaCHOI'O T'MTaHTa.
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Puc.161 — B3pbIB CBEpXHOBOI 3B€3/1bI, IIPU KOTOPOM IIPOUCXOIUT edop-

Puc. 161

Malusl OKpYyXKalollero €€ MpoCTpaHCTBa U
BBIOPOC OrPOMHBIX MacC CKOIIMBIIEHCS
matepuu. Ilpu  B3pbIBE  CBEPXHOBOU
MPOUCXOAUT BBIOPOC MOBEPXHOCTHBIX CJIOEB
3BE€3[Ibl, KOTOPbhIE COCTOSIT B OCHOBHOM U3
JIErKNX 3JIeMeHTOB. BbIOpOC BellecTBa 3Be3/1bI
MPUBOAUT K 3apOXIACHUIO TJIAaHET B 30HAX
nedopMalu MpoCTpaHCTBA, BOZHUKIIETO B
MOMEHT B3pbiBa. [Ipuuem, Gonee TSAXKEIbIE
DJIEMEHTBI «BbIMAAalT» OJIMXE K caMoi
3Be3e. B pesynbraTe 3Toro O1>KHUE MIaHeThl
B OOJIbIICH CTENEHU COCTOST U3 TSIXKEIBIX
BJIEMEHTOB, B TO BpeMs, KakK yaaJ€HHbIE
JaHETbI — B OCHOBHOM W3 JIETKHUX.
CoJiHeuHas cucteMa — NPEKPACHBIN IIPUMEDP
5TOMY.

As — MEPHOCTb IPOCTPAHCTBA-BCEJICHHOI, 00pa30BaHHOIO CIUSTHUEM

1iectTd PopM MaTepuil.

A7 — MEPHOCTb IMPOCTPAHCTBA-BCEJIEHHOI, 00pa30BaHHOIO CIUSIHUEM

ceMu (popM MaTepuii.

)8 — MEPHOCTb IIPOCTPAHCTBA-BCEJICHHOM, 00pPa30BaHHOTO CIUSHUEM

Puc. 162

BOCbMU (pOpPM MaTepuid.

Puc.162 — pacnpeneineHue MaTepuM,
BBIOPOIIIEHHOM B3pHIBOM CBEPXHOBOM 3BE3/IbI
10 30HaM JAe(opMaLlii MEpHOCTH BOKPYT HEE.

A6 — MEPHOCTB ITPOCTPAHCTBA-BCEJICHHOM,
00pa3oBaHHOIO CJAMSIHHUEM IIEeCTU (opM
MaTEpUi.

A7 — MEPHOCTb ITPOCTPAHCTBA-BCEIIEHHOM,
00pa30BaHHOIO CIMSIHUEM ceMUu (opm
MaTepUid.

A — MEPHOCTB ITPOCTPAHCTBA-BCEJICHHOM,
00pa3zoBaHHOIO CJIMSHUEM BOCbBMU (HopM
MaTepUil.
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Puc.163 — obOpa3oBaHue TUIAHET U3 MaTepUM, BbIOPOILIEHHOI B3PHIBOM

Puc. 163

CBEpPXHOBOI B 30HaX JedopMali MEPHOCTHU
MIPOCTPaHCTBA.

A6 — MEPHOCTb ITIPOCTPAHCTBA-BCEJIECHHOM,
00pa30BAaHHOIO CJIUSHUEM I1IeCTU (opm
MaTepUid.

A7 — MEPHOCTb ITIPOCTPAHCTBA-BCEJIECHHOM,
00pa3oBaHHOIO CJIMSIHUEM CceMU (opM
MaTepUid.

A8 — MEPHOCTb ITIPOCTPAHCTBA-BCEJICHHOM,
00pa30BaHHOIO CIAMSHHWEM BOCbBMU (PopMm
MaTepHUid.

Puc.164 — ru6enp maanetst PADTOH un oOpa3oBaHue acTEpOUTHOIO

Puc. 164

M0sICa COJTHEYHOI CUCTEMBI.

As — MEPHOCTb ITIPOCTPAHCTBA-BCEJICHHOM,
00pa30BAaHHOIO CJIUSHUEM I1IeCTU (opm
MaTepHUid.

A7 — MEPHOCTb ITIPOCTPAHCTBA-BCEJICHHOM,
00pa3oBaHHOIO CJIHUSIHUEM CceMU (dopM
MaTepUid.

A8 — MEPHOCTb ITPOCTPAHCTBA-BCEJICHHOM,
00pa30BaHHOIO CIAMSHHWEM BOCbBMU (Popm
MaTEpUi.
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g) CynepnpocTpaHcTBa

Puc.165 — pacrioyioxkeHre NpOCTPAHCTB-BCEJIEHHBIX IPYT OTHOCUTEILHO

Puc. 165

JIpyra B Halllei METaBCEJICHHOM.
1. rpaHu1IBI METABCEJIEHHOIA.

2. MMPOCTPAHCTBA-BCEJICHHBIE,
0o0pa3oBaHHbLIC CIUSIHUEM pa3HoOTO
KoJinyecTBa (popM MaTepuii.

Puc.166 — cMbIKaHMe ABYX MATPUUYHBIX IIPOCTPAHCTB, UMEIOLLMX pa3HbIe

Puc. 166

KO3 PULIMEHTH KBAHTOBAaHUSI MEPHOCTH.

L't — MEpHOCTb IIEpPBOTO MaTPUYHOTO
MPOCTPAHCTBA.

A2 — MEpHOCTh BTOPOrO MaTpPUYHOTO
MPOCTPAHCTBA.

A1z — MEpPHOCTb 30Hbl CMbIKAHUS
MaTPUYHBIX ITIPOCTPAHCTB.

ALl — Iuara3oH Kojie0aHUS MEPHOCTH
TepBOr0 MAaTPUUYHOTIO ITPOCTPAHCTBA.

Al2 — namara3oH Koyie0aHUsS MEPHOCTH
BTOPOTO MAaTPUYHOTO IIPOCTPAHCTBA.

471



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

Puc.167 — BbBIOpOC MaTepuil 4yepe3 30HY CMBIKAHUS MaTPUUYHBIX

Puc. 167

Puc.168

IIPOCTPAHCTB IIPU CYIIEPB3PbIBE, KOTa 30HA
CMBIKAHMS HE MOXET MPOITYCTUTh Yepe3 ceOst
BCEM MACChl IBUXKYILEUCSI MATCPUU.

At — MEpPHOCTb MEPBOro MaTPUUYHOIO
MMPOCTPaHCTBA.

A2 — MEpHOCTb BTOPOro MaTpUYHOTO
MIPOCTPAHCTBA.

A'12 — MEPHOCTb 30HbBI CMBIKaHUS
MaTPUYHBIX ITIPOCTPAHCTB.

Al — nuama3oH KoJjie0aHUsST MEPHOCTH

IIEPBOTIO MAaTPUYHOTI'O ITPOCTPAHCTBA.

Ak, — amMarna3oH KojiebaHUs MEPHOCTH
BTOPOI'0 MaTPUYHOTO MPOCTPAHCTBA.

IIp B3PbIBC IIPOUCXOAUT BO3IMYIICHHNEC MCPHOCTH
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NpOCTPAHCTBA, OKpYyXalIero 30HY
CMbIKaHUS u o0Opa3yloTcs 30HBI
HEOJHOPOAHOCTU MEPHOCTHU, B KOTOPHIX
HaYyMHaeT ocelaTh MaTepusl, BbIOpOILIeHHAs
9TUM B3pbIBOM. IIpoucxogsT mnpoiecchl
aHaJOTUYHBIE B3PbIBY CBEpXHOBOM 3BE31blI,
TOJIBKO Ha JAPYIroOM KayeCTBEHHOM YpPOBHE.
Pa3nuiia — toabko B MaciuTadbax. B ogHoM
cJiyyae poxJIalTcs MJIaHeTapHbIE CUCTEMBI, a
B IpYyroM — BCeJIeHHbIe. B mociaenHeM ciydae
nedopmanms npu B3pbIBE CJI10€B
TOXIECTBEHHOM MEPHOCTHM MNPUBOAUT K
CMBIKAHUIO UX MEXIY COOOM M POXIAECHUIO
rajakTUK.

A't — MEpHOCTb MEPBOro MaTPUUYHOIO
MPOCTPaHCTBA.

\'2 — MEPHOCTb BTOPOTI'O MAaTPUYHOTO MMPOCTPAHCTBA.

A'12 — MEPHOCTb 30HbI CMBIKAHHSI MAaTPUUHBIX IIPOCTPAHCTB.

Al —

Iuana3oH KoJieOaHUSI MEPHOCTH IIEpBOr0 MATPUYHOTO
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MPOCTPAHCTBA.

Al; — J[Mana3oH KoJiIeOaHUS MEPHOCTUM BTOPOro MAaTPUYHOIO

MIPOCTPAHCTBA.

Puc. 170

Puc.169 — obpazoBaH1ie MeTaBCEJICHHBIX B
30Hax HEOJHOPOJIHOCTH MEPHOCTH
IIPOCTPaHCTBA.

1. 30oHa, rOe HET YCIAOBUM IJISI CIMSTHUS
MaTepUl.

2. 30Ha, rae MOTYT CIUTBHCS ABE (POPMBI
MaTEpUA.

3. 30Ha, rae MOTYT CJIUTHCS TPU (POPMBI
MaTEpUi.

4. 30Ha, I71e MOTYT CJIMThCS YEThIPE (DOPMBI
MaTEpUi.

5. 30Ha, re MOryT CIUThCS TISITh HOpM
MaTEpUi.

6. 30Ha, r7Ie MOTYT CIUTHCS LIECTh (popM
MaTEpUi.

7. 30Ha, TIe MOTYT CIIMTHCS CEMb (DOPM MATEPUIA.

8. 30Ha, rIe MOTYT CJIMTHCS BOCEMb (pOPM MaTEpUiA.
9. 30Ha, Ir71e MOTYT CIAUTHCS AE€BITh (DOPM MATECPUIA.
10. 30Ha cMBIKaHUST MATPUUYHBIX IIPOCTPAHCTB.

11. MeTaBceIeHHEBIE.

12. 30HbI fepopMalLiii MEPHOCTHU.

473



Huxkonaii Jlesawos. Ilocaednee oopauwenue k 4Yensoseuecmay

Puc.170 — cyneprpoCTpaHCTBO IIEPBOI0 MOPSIIKa.

Puc. 170

1. 30Ha CMBIKAHUS MaTPUYHBIX
MIPOCTPAHCTB.

2. MeTaBceJieHHbIE.

Puc.171 — cynepripocTpaHCTBO IEPBOro Iopsiaka. Bua cBepxy u cOOKy.

Puc. 171

1. 30Ha CMBIKAaHUSI  MaTPUYHBIX
MMPOCTPAHCTB.

2. MertaBceneHHbIle, O0Opa30BaHHbIC
CIUSTHUEM JIeBITU (DOPM MaTEepUId.

3. MeraBcelieHHbIe, 00Opa30BaHHbIC
CIUSTHUEM BOCbMU (OpM MaTepUid.

4. MeraBceneHHble, OOpa30BaHHbIEC
CIIMSIHUEM CeMU (popM MaTEpUiA.

5. MeraBceneHHble, OOpa3oBaHHbIC
CJIIMSIHMEM IIEeCTU (pOpM MaTEpUIA.

6. MeraBcelieHHbBIE, 00pa30BaHHBIC
CJIMSIHUEM T GPOPM MaTEepUId.

7. MertaBceneHHble, O00pa30BaHHBbIC
CJIMSIHMEM YEThIPEX (POPM MaTEpUIA.

8. MeraBcesieHHbIe, 00pa30BaHHbIC

CIUSTHUEM TPEX (pOpM MaTepuii.
9. MetaBceJieHHbIe, 00pa30oBaHHbIE CAUSTHMEM ABYX (DOPM MaTEpUIA.
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Puc.172 — cyneprnpoCTpaHCTBO BTOPOIO MOPSIIKa.

1. MeraBceneHHbIe, OOpa30BaHHLIE
e CJIMSIHUEM JecdITu hOopM MaTepuUid.

2. CynepnpocTpaHCTBa IEPBOTo MOPSIIKA.

Puc.173 — cynepnpoCTpaHCTBO TPEThETO MOPSIAKa.

1. MeTaBceneHHble, OOpa3oBaHHLIE
Pue. 173 CIMSIHUEM OMHHAaA1aTu MGOopM MaTepUil.

2. CymepnpocTpaHCTBa BTOPOTO MOPSIAKA.
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Puc.174 — cynepnpocCTpaHCTBO YETBEPTOrO MOPSIAKA.

1. MeraBceneHHbIe, OOpa30BaHHLIEC
CIUSTHUEM JIBeHaalaTh (POpM MaTepuii.

Puc. 174

Puc.175 — cynepnpocTpaHCTBO MITOTO MopsiaKa.

1. IeHTpanbHass 30Ha CMBbIKaHUS
MaTPUYHBIX ITPOCTPAHCTB.

2. MertaBceneHHble, O0Opa30BaHHbIC
CJIMSIHAEM TPpUHAALUATU (POPM MaTEPUIA.

3. MeraBcelieHHbIE, 00Opa30BaHHBIC
CIMSIHAEM IBEHAIATA (DOPM MATEPUIA.

4. MeraBceneHHble, OOpa30BaHHbIC
CJIMSIHUEM OJMHHAALATHU (OPM MATEPUIA.

5. MeraBceneHHble, 00pa30BaHHBbIEC
CJIIMSIHUEM JecITu GOpM MaTepUid.

6. MeraBcelieHHbIe, 00pa30BaHHbIC
CIAUSIHAEM IeBITU (POPM MaTEpUId.

7. MetaBceleHHbIe, O00pa30BaHHbIC
CIUSTHUEM BOCbMU (OpM MaTepUid.

8. MertaBceneHHble, 00pa30BaHHbIC

Puc. 175

CJIUSIHUEM ceMU (POpM MaTepuid.
9. MeTtaBceJieHHbIe, 00pa3oBaHHbIE CAUSIHMEM 1IeCTH (OPM MaTepUid.
10. MetaBcesieHHbIE, 0Opa3oBaHHbIE CAUSIHUEM MATU (DOPM MaTEPUIA.
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11. MeTtaBceneHHbIe, 00pa30BaHHbIC CIMSIHUEM YEThIPEX HPOPM MaTEPpUIA.
12. MeTtaBceyieHHbIe, 00pa30oBaHHbIE CAUSIHUEM TPEX (OpM MaTepuid.
13. MetaBcesieHHbIEe, 00pa30BaHHbIE CAUSHUEM ABYX (DOPM MaTEpPUIA.
14. KoH1ieBasi 30Ha CMbIKaHUSI MAaTPUYHbBIX IIPOCTPAHCTB.

Puc.176 — mectuiaydyeBUK.

Puc. 176

Puc.177 — aHTUILIECTUITYYEBUK.

Puc, 177

H .+

11
-
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Kauru Huxkonasa Jiepauiosa

CymHocTs ¥ Pasym. Tom 1

B sT0J1 KHMUTE aBT Op IIpOoOO0JIZKACT, UCITOJIb3yA CBOIO TCOPHUIO HCOOAHOPOA -

HOCTU MPOCTPAHCTBA, CPbIBATh 3aBECy TaliHBLI C O4Ye-
pPeIHBIX «I1apaJoKCOB» MpUpoabl. Ha 3TOT pa3 B pokyce
O0OBEKTUBA MO3HAHUS — XMBas IIPUPOIA U CaM YEJI0-
BeK. ABTOp (popMyJIMpyeT HEOOXOAUMbIEe M JOCTATO-
YHBI€ YCJIOBUS )11 BOSHUKHOBEHMS XKM3HU Ha IJIaHe-
Tax. [IpocToTa 1 Kpacora MOHATUI 1a€T BO3MOXHOCTb
YUTATEJII0, BIIOJIHE BO3MOXHO, BIIEPBbIE B XKM3HU MUC-
MbITaTh NPOCBETJICHUE 3HAHWEM, KOrJa BO3HMKACT
YyBCTBO, YTO 3HAHMSI CTAHOBATCS HEOThEMJIEMOU 4a-
CThIO TeOs1 camoro. B mepBoM ToOMe 3TO KHUTHU aBTOP

OoOHaXaeT mpupoay M MexaHW3Mbl 3MoLMii. [loka3pIBaeT pojab 3MOLIMI B
9BOJIIOLIMM XW3HU B LIEJIOM 1 YeJIOBEKA, B YaCTHOCTU. BriepBbie 1a€Tcs1 00bsI-
CHEHHE YYyBCTBA JIOOBU U OT ATOr0 OOBSICHEHUS JIOOOBbL HE TEpSIET CBOEH
KpacoTbl, a HA00OPOT, ITO3BOJISIET YEJIOBEKY IIOHMMATh IPOUCXOASIIEE C HUM
caMuMM U u30eXaTb HEHYXHBIX pa3dodyapoBaHUil... Kpome 3TOro, aBTop
MPOJIMBAET CBET HA IIPUPOAY NaMSITH, OISIThb-TaKX BIEPBbIE IOKA3bIBAET MEXa-
HU3MBbI (POPMUPOBAHMS KaK KpaTKOBPEMEHHOI, TaK X JOJTOBPEMEHHOM Ma-
MATU. Y1 Ha 3TOI OCHOBE paCKpbIBAECT MEXaHM3Mbl 3aPOXKICHUSI COZHAHUSI.

CyuHocTh ¥ PasyMm. ToMm 2

Bo BTOpoM TOME KHUTH aBTOP SICHO M YETKO MOKA3bIBAET HEOOXOIMbIE

M JOCTAaTOYHbIC YCJOBUS IMOSIBJCHUSI CO3HAHUS Ha
onpeaesIEHHOM YpOBHE pa3BUTUS XKU3HU. [ToHnMaHue
MEXaHMU3MOB (pOPMUPOBAHUS MaMSITU U CO3HAHUS Ha
YPOBHE MaTepUaJIbHBIX T€JI CYLIHOCTH IT03BOJISIET aBTO-
Py OOBSICHUTB SIBJICHUE JKM3HU MOCJIE CMEPTH, TIPOUCXO-
JsiIee ¢ JIIOAbMU B COCTOSTHUM KJIMHUYECKOU CMEPTH.
bnaromapst aTomy, 3T (paKThl U3 KATEropuu HEOObsI-
CHUMBIX (peHOMEHOB MEPEXOAIT B KATErOpUIO €CTe-
CTBEHHBIX SIBJICHUI XXUBOI Mpupobl. SIBlIeHNUE perH-
KapHallMM — K3 KaTeTrOpUU PEJUTMO3HBIX U MUCTU-

e eVIHOCTES

YEeCKMX MOHSITUM, ONISIThb-TaKM, IMIEPEXOAUT B KATETOPUIO pealbHbIX IPUPO/ -
HBIX sIBJeHUM. Tak e, KaK M MOHSTUS KapMbl, rpexa IepecTaloT ObITh
WHCTPYMEHTOM MaHMITYJIMPOBAHUSI CO3HAHUEM MACC B PyKax roCy1apCTBEH-
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HBIX W PEJIMTUO3HBIX NEITEICH 1 MPEeBPALLAIOTCS B IIPOSIBICHUS BCE TE€X Xe
3aKOHOB IpUpobl. [IoHMMaHMe BCero 3Toro aejaeT 4yea0BeKa ICTUHHO CBO-
OOOHBIM U TBOPLIOM CBOeil coOcTBeHHOM cyabObl. Hu bor, Hu Llaps u He
Iepoii, a cam 4eoBeK onpeaeasieT CBOM MOCTYIKU U HECET MOJHYIO0 OTBET-
CTBEHHOCTb (HE TOJIbKO MOPaJIbHYIO) 32 HUX.

HeopHOopoaHasa BceneHHasn

3akoHbl [Ipupoabl popMUpPYIOTCS Ha YPOBHE MaKpOKOCMOCA M MUKPO-
KocMoca. YestoBek, Kak XKMBOE CYLLIECTBO, CYILIECTBYET,
B TaK Ha3bIBAEMOM IIPOMEXYTOYHOM MHUPE — MEXAY
MakKkpo- 1 MUKpoMUpoMm. M1 B 3TOM IIPOMEXyTOUYHOM
MHUPE YEJTOBEKY MPUXOAUTCSI CTAJKMBATHCS TOJIBKO C
MPOsIBJIEHUSIMU 3aKOHOB [ Iprpoabl, a He C HUMU HEII0-
CcpelncTBeHHO. M, Kak ciaeacTBue, BO3HMKAET IpobieMa
C CO3JaHMEM MOJHOLEHHOM KapTUHBI MUPO3JdaHUSI.
OnHa U3 OCHOBHBIX IIPUYMH ITOJJOOHOI0 3aKJII0OYAETCS B
TOM, YTO OpPraHbI YYBCTB, KOTOPHIE YETOBEK UCITOIb3YET
npu cBoeéM nmo3HaHuu Ilpupoasl, He JalOT eMy TaKOi
BO3MOXHOCTHU, B CHIy TOro, uyto IIpuponaa co3nana opraHbl YyBCTB YeJIOBEKA
HE JIJISI TOTO, YTOOBI OH CMOT €€ MO3HaTh, a KaK MEXaHM3M aJanTaluu 1
MPUCITOCOOJIEHUS K DKOJIOTMUECKOM HUIIEe, KOTOPYIO OH (4eJI0BEK) 3aHUMa-
eT. Ucronb3yss IpUHIMIO HEOJHOPOTHOCTHU, aBTOP MOKA3bIBAET €AUHCTBO
3aKOHOB POPOAbI HA YPOBHE MAaKpO- U MUKPOKOCMoOca. BriepBrie chopmy-
JIMPOBAHbI HEOOXOAUMBbIEC M JOCTATOUYHBIE YCJIOBUS JJIsSI BOSHUKHOBEHMUS
>KM3HU HE TOJIbKO Ha Hallleli IIaHeTe, HO M Ha MWIIMapAax APYrUX MJIaHET C
MOMEHTA X BOBHMKHOBEHMUSL. ..

PoccHAa B KPUMBBIX 3epKaax

ToM 1. OT 3BE3AHBIX PYCOB K OCKBEPHEHHBIM PYCCKMM

Hapn aToii kHuroit aBrop Havas padotats B 2003 romy, XoTs uaesl HaIrmca-
HUS TT0JJOOHOM KHUTHY CO3pEBajia HE OIWH ToJ. IeTCKOe yBIECUYEHUE U MHTEPEC
K IIPOLIJIOMY KaK CBOel POIVHBI, TaK 1 BCEH TIAHETBI CO BPEMEHEM HE UCYE-
3714, a CTaJu OJHUM M3 €ro Npu3BaHUU. AHAJTUTUYECKOE MBIILICHUE,
HEOOBIYHBIE BO3MOXHOCTU M MHOXECTBO MPOYUTAHHBIX KHUT, B KOHEUHOM
WUTOre, MMPUBEJIM aBTOPaA K MBICJIM O HAMMCAHWY KHUTHY O peaJibHOM UCTOPpUM
Poccum, a He TOM «Bepcrm», KOTOPYIO HaBS3aJIM ClaBIHAM-PYCUYaM «100pO-
XKeJlaTeJin» ¢ MIPUXOA0M K BIACTU TMHACTUM POMaHOBBIX, OCHOBATEIN KOTO-
pO¥i COTJIaCUJIMCh MpeaaTh CBOM HAPO M BEJIMKOE IIPOIILIOE CBOUX IIPEIKOB
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B 00OM€EH Ha TpoH. B cBoeli KHUTe aBTOp MoKa3biBaeT «u3TOPuio» B mprHIIM-
MMMaJIbHO HOBOM CBETE, KaK 3TO HE JeJ1aJl HUKTO APYTroun
10 Hero. CBoU BbIBOJIbI OH TTOATBEPXKAAET peailbHbIMU : .
UCTOPUYECKUMU TOKYMEHTAMU U KapTaMU, C KOTOPHI- Bhomio
MU YUTaTEeJIb MO3HAKOMUTCS OTHUM U3 nepBbIX. Llar 3a 2Ry
[1arOM aBTOP BOCCTAaHABJIMBAET PeajibHOE MPOILIIOE Ha- Q;';;';"W"‘“ :
LIeH MIaHeThl U Poccrn, MHOTME THICSYM JIET UTPAIO- g i
€M KJIIOYEBYIO POJIb B Pa3BUTUU 3€MHOM LIMBUIN3A-
LIMM, KOTOpasi U3Ha4YaJIbHO OblJIa KOJIOHUEH, CO3IaHHOMI
Ha njaHeTe 3eMs 00JIbIIMM 00beAUHEHUEM TYMaHO-
WIHBIX HMBWIM3auuii. KoHeyHo, Torna oHa He Ha3bIBa-
Jlacy Poccueit, HO €10 He B Ha3BaHUU, a B CYTU TOrO, YTO 32 HUM CTOUT. A
croutT 3a Poccueit yauBuUTEIbHOE MPOILLIOE HAPOJA, €€ HACEISIoLIEero, 6e3
KOTOPOTO HE ObLIO Obl HE TOJIBKO MHOTHMX KYJBTYP, HALIMA U HAPOAOB, HO U
COBPEMEHHON MBUJIN3ALIAN.

3epKano MoeM Ayuu

Tom 1. XopoIilIo B CTPaHe COBETCKOM XUThb...

ITpuunHEI TOrO, YTO S B3SLJICS 3a CBOE XXM3HEOINMCaHUe, BeCbMa TPUBH -
ajibHbIe. Ha npoTsskeHuM 10BOJILHO JOJATOr0 BpeMeH!
MHE MPUXOIUIOCH TOBOPUTHh O HEKOTOPBIX COOBITUSIX
CBOE XXM3HU U OYEHb YaCTO MOU paccKa3bl BO3Bpallla-
JIMCh KO MHE B TaKO# (popMe, UTO $1 JaxKe He Tpearioia-
raj BO3MOXHOCTU MOSIBJICHMUSI TAKOTO «(OJIBLKIOPa».
Mou pacckasbsl oOpacTajiu TaKUMU «paKTaMu», 4TO
Jaxke MHE CTaHOBWJIOCh MHTEPECHO MX MOCAYIIATh.
Btopoit mpuunHO, MTOATOJKHYBIIEH MEHS K TAKOMY
«IIOJBUTY», ObLI (paKT TOTO, YTO IIEPUOANYECKH ITOSIBJISI -
JICh JII0AY, KOTOPhIE Mpeajiaraid MHE HamucaTb 000
MHE KHUTY M BCSIKMI pa3 MEHs 4TO-TO ocTaHaBiauBaio. OauH pa3 s Jaxe
coracujcs Ha TO, YTOOBI OJHAa aMepUKaHCKas MrcaTeIbHULIA 3aI11cajia MOU
BOCIIOMUHAHUSI HAa KACCETHI U S TTIOTPAaTUJI HECKOJIBKO JHEU, HaroBapuBasl eii
CBOM BOCIIOMUHAHUS U pa3MblliuieHUs1. Ho Bckope nepeayMai U oTKazajcs
OT 3TOTO NpeaIoKeHus. Bo-1iepBbix, MHE MPUXOANIOCH TPATUTh JOBOJIBHO
MHOTO BPEMEHU Ha U3JIOXKEHUE U TOSICHEHUE CIYYMBIIErocs co MHOM. Bo-
BTOPBIX, Jaxe, UMesI Ha pyKax ayaAuOKacCceThbl ¢ MOMMU BOCIIOMUHAHUSIMU,
MYcaTeJn U XYPHAIUCTBI YMYIPSUIMCh TaK BCE UCKA3UTh, YTO s IPOCTO IUBY
naBaics. [IpryeémM, nckaxkeHne HaOII04al0Ch, KAK B CTOPOHY MPEYBEINYCHUS,
TaK U B CTOPOHY U3BpallleHUs] (PaKTOB U OTKPOBEHHOM JIKM. ..
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CBeTnaHa e Poran-JleeauoBa

OTKpoBeHHMe

ToM 1. [leTCTBO

Caetnana o3HavaeT Hecymas CseT. OueHb pe1Ko ObIBAalOT COBIIAACHMS,
KOTJa MpeIHa3HAauYeHME YeJI0BEKA, €ro J1ej1a U UMSI COB-
MagaroT MPaKTUUECKU MOJTHOCTBIO, KaK Yy CBeTIaHbI ¢
Poran-JleBamoBoii. Bcs €€ >Ku3Hb, ¢ caMOro paHHETro
IeTCTBa, ObLJIa MpOHM3aHa cTpemiieHHeM K CBeTy, K
3HaHMIO, K JyXOBHOMY pa3Butuio. Ckas3aTh, 4YTO €€
cyab0a HeOObIYHA, 3TO 3HAYMUT HUYETO He cKa3aTh. C
MEPBBIX JIET KU3HU el IPUILIOCH MPUCITOCA0IMBATHCS
K TOMY, YTO OHa He Takasl, Kak Bce, K TOMY, UTO OHa
MOXET AeJaTb MHOIO€ TaKoe, YTO ObLJIO HEMOHSTHO U
HEeJIOCTYITHO OKpyxXaBlIuM e€ awoasaM. CoBceM elie
MaJieHbKOI CBeTyJlaHe NPHUILJIOCh CaMOM M3yyaTh M OCBauWBaTb CBOU
BO3MOXHOCTH, YYUTHCSI KOHTPOJIUPOBATh UX U MPaBUIbHO MCIOJb30BaTh.
OHa paHO IO3Haja Topeyb HEMOHMMaHWUS U HEIOBepHUsl, 3aBUCTU U
JKECTOKOCTH, OIMHOYECTBA U HEHAaBUCTU. UyeCcHbIE CTOCOOHOCTU, KOTOPHIMU
OHa BJIaJeia C JEeTCTBA, OKAa3aJMCh HEMOHSITHIMUA U HEBOCTPEOOBAHHBIMU
OKPYXaBIIMMMU €€ JIIOAbMU; € MPUIILJIOCHh CAMOU BBDKMBATh U KUTh B 3TOM
MUpPE — BeChMa OMACHOM UM KOBAapHOM MHpPE, OCOOEHHO JisI OJMHOKON
MaJICHbKOM ICBOYKMU...

§
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KHMIr¥, Hag KOTOPBIMM aBTOp padoTaer

PoccHA B KPUBBIX 3epKanax

TomMm 2. Pych pacnsaTas

Bo BTopoM TOME KHUTM aBTOp M3JIaraeT CBOE BUACHME Mpoluioro Poccum.
I[Ipu aTOM aBTOp HE TOJBLKO MOJHMUMAET BOIIPOC O
npeaHaMepEeHHOM MCKaXXE€HUU COOBITUI MPOULJIOTo,
HO UM BIIEPBbIE€ BCKPbIBAET MPUUYMHBI 3TOT0 MCKaXKe-
HUS, MOKA3bIBAET, KTO ¥ IOYEMY CTOUT 32 3TUM, U KaK-
M 00pa30oM BCE 3TO CTAJI0 BO3MOXXHBIM. ABTOP Mpe-
JIJIaraeT B3TJISTHYTh Ha COOBITUS 1aJIEKOTO MPOLIJIOrO U
HE OYEHb, COBEPIIEHHO IO APYTUM YIJIOM, TOYHEE
1101 HECKOJILKMMU YIJIaM1 OJHOBPEMEHHO. ABTOP pac-
CMaTpMBAET LBl COEKTP SIBJACHUMN U3 XXU3HU COLIY-
yMa, KaK OJTHO 1LI€JI0€ Y TOKA3bIBAET, YTO MPAKTUIECKU
JI1000€ COOBITHE MPOLLIOro JIIOOOM CTpaHBI IIPU TAKOM PACCMOTPEHUU HE
MOXET OBbITh UCTOJIKOBAHO JBOSIKO, KAK 3TO BBITOJHO BJIACTb AepXKalluM. A
MOJIy4yaeT BIIOJIHE OMNpeAeiEeHHOE OOBSICHEHME, KOTOPOE HE 3aBUCUT OT
>KEeJTaHUM WJIM aMOMLIIA OOBSICHSIIOILIETO, a TOJIbKO OT OOBEKTUBHBIX ITPOLIEC-
COB, MPOUCXOISAIIMX BHYTPH YeJI0BeUeCcKOro coooiectsa. Emy ynaércs, 61a-
rogapsi TAKOMY IOAXOY, «OYUCTUTb» MYTHBIE BOJIbl BPDEMEHHOM «pPEKU» ITPO-
1IJIOrO UMBUIM3aUMKU Muarapa-3eMian U B OCOOEHHOCTH TOTO, UTO KACaeTCs
npounioro Poccuu, XoTs 3a BpeMsI CYLLIECTBOBAHMSI 3TOM CJIaBIHO-apUIICKOMN
MMIIEPUHU y He€ ObLII0 MHOTO pa3HbIX UMEH. O TOM, KaK eMy 3TO YIaeTCsl, YMTa-
TeJIb MOXET ITPOYUTATh B OTOM KHUTE...

D@nmgﬁ

B EPWBBLIX

3EPKAIAX -

3epKano Moeu AyuUIn

ToMm 2. Xopo1Io B CTpaHe aMePUKAHCKOM XUThb...

DTa KHUTa paccKaxeT 00 aMepMKAaHCKOM TI€PUOJIE )KU3HU aBTOPA, COCTA-
BUBIIIEM ITOUYTH MITHaAUATh JIeT, ¢ 1992 o koner 2006 roga. DTo BpeMsi ObI-
JIO HAChILLIEHO OTPOMHBIM KOJIMYECTBOM Pa3HOOOPA3HbIX BCTPEY, COOBITUIA,
CBEpIIEHUIA, OOpBHOBI, OTCTYIUICHUI U 1T00ea. MHOrMe 13 HUX 0Ka3aJiv BJIv-
SIHUE Ha XXU3Hb aBTOpa U ero KeHbl — CBeT1aHbl, HEKOTOPbIe UMEJIU TJIaHe-
TapHOE 3HAYEHME, a KOE-4TO IOBIMIO U Ha Hallty Beenennyro. 2Kru3Hb B AMe-
pUMKE 0Ka3ajJach COBCEM HE TaKOM, KaK ITOKa3bIBAIM IO TEJIEBU30PY WJIU IT1Ca-
JIM B KpAaCUBBIX XXypHayiax. 2ZKn3Hb BOOOI1Ie HUKOTIa HE OBIBAET TAKOM, KAKOM
e€ pucyloT B pexiame. M geno 3mech COBCEM HE B TOM, UTO KaKOM-TO HApO.I
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CUMUTAETCH IJIYIIBIM, a KAKOW-TO YMHBIM, KAKOM-TO XXaJAHbIM, & KAKOM-TO 1L[E-
IpbIM. YMHBIE€ U TJIyIIbIE JIOOU €CTh Be3ae. [esio 31ech
B TOM, YTO Ha 3eMJie CO3J1aH OrPOMHBII MU, COCTO-
SIIAT U3 MHOXKECTBA APYyrux Mu@oB, TaK1X, KakK MU O
cB00OOJE, MU(D O feMOoKpaTu, M1U@d o Gore U IbIBOJIE,
O PaBE€HCTBE U OpaTCTBE, MU O TOM, UTO HAayKa YTO-TO
TOYHO 3HaeT, MU 00 OTHOIIECHUSIX MEXKIY JIIOAbMU U
MHOXECTBO Apyrux. Ml Hac — iroaeit — 3acTaBisIoOT Ay-
MaThb U XUTh B COOTBETCTBUU C 3TUMU MUDaMU, a HE C
pealbHOM KapTUHOW MUPO3JaHUSI U 3aKOHAMU
npuponabl. U B AMepuke 3TO IPOSIBIASIETCS B OYEHb
OOJIbILION CTEMEeHU, YTO TOHAYaIy BBI3BIBAJIO Y T€POE€B KHUTU MOJIHEUIIIEE
HEJIOyMEHME M JaXke HEKOTOPYIO pacTepssHHOCTb. Ilo3xke, pa3oOpaBIINUCh,
OTKYJa BETep IYeT, OHU HayajJlu CBOE MHOTIojeTHee MpOoTUBocTosiHUE ¢ Cui-
creMoii. BoT 00 3TOM M paccka3bIBaeT 3Ta KHUTA...

CyuiHOCTb ¥ pasym. Tom 3

B 3TOM TOME aBTOp MPOJOJIKAET 1IAr 3a I1aroM OTKPhIBATh YUTATEIIO Tali-
HbI TIpUpoabl. B LIeHTpe ero BHMMaHUs — OpuUpoAa
MCUXMYECKUX SIBJICHMI 4yesioBeKa. J/lajee aBTOp HAET
LIEJIBII TIACT MMOHEPCKUX IMPEACTABICHUM O SIBJICHUSIX
MCUXUKU YEJIOBEKA Y COLIMYMOB, KOTOPbIE HUKTO APY-
roii HUKOTAa 10 HeTo He 3aTparuBajl. OH BBOJIUT HOBLIE
MOHSTHUS, TAKME KaK T€ONCUXO0JIOTIUs YeJI0BEKa U BO-
JIIOLIMOHHASI TEOIICUXO0JIOTUS COLIMYMOB. DTU TMOHSITHUS
ITO3BOJIAIOT COBEPHICHHO IMO-APYroMy B3TJISIHYTH Ha
pa3BUTHE 36eMHOU LMBUIN3ALMU U UCTOPUYECKUE CO-
OBITHS IIPOILLIOT0, HACTOSIIETO U JaXe OyayIiero. Otu
3HAHWS MO3BOJISIIOT YBUIETh BMECTO «Xa0Ca» COOBITUIA U «TPOU3BOJIA» JIUYHO-
cTell, 0 KOTOPBIX TaK JIIOOSIT TOBOPUTh UCTOPUKHU, 3aKOHOMEPHOCTh ITPOUCXO-
JSIILEro, ONPeacsIeMy0 peaJlbHbIMU 3aKOHAMU IPUPOAbI, ACUCTBYIOLMMU B
yeJIoBeYecKoM coodiecTBe. M, Kak clieICTBHUE 3TOr0, BIIEPBbIC MOSBISIETCS
BO3MOXKHOCTb MOHSTh NPUYMHBI, CTOSIIME 32 TEMU WJIM MHBIMUA COLIMAIb-
HBIMU COOBITUSIMU U SIBICHUSIMU U YBUJIETh KYKJIOBOJIOB, KOTOPKIE TaK AOJITO
HaXOAWJINCh B TEHU; U €CJIU KTO-TO U JOTAAbIBAJICS 00 MX NPUCYTCTBUU, TO,
0e3 MOHMMAaHUSI 3aKOHOB MPUPOABI, YCUIUSIMU BTUX KYKJIOBOAOB OHU
CTAaHOBWJIMCh WX CyMacCIIeAIIMMU, UK panbcudurkaTopaMu. Jlagee aBTop
BBOJUT MOHSITHE KOCMOIICUXOJIOTMU YeJIOBEKA U OOBSICHSIET BIUSIHUE KOCMU-
YeCKMX SIBJIECHUI Ha pa3BUTHE LIMBUIN3ALUU.

il

L Seyifoces”
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3aKOHBI IIeJINTEeNIbCTBA

CoBpeMeHHas1 MeIMIIMHA «3a0J1ya1Iach» B CO3JaHHOM €10 caMoli J1abu-
PUMHTE U, TIOTEPSIB «<HUTh ApUaaHbl», HE B COCTOSIHUU U3
Hero BbIOpaThbes. B cepennHe nBaaliaToro Beka MeIuKu
TOBOPMUJIM O TOM, YTO, KOr/la OHU OyIyT pacriojaraTh
TOYHBIMU OPUOOPAMU IJISI TMATHOCTUKUA U HEOOXOM -
MBbIMM JIEKApCTBAMU, OHU IIPUBEAYT YEJIOBEYECTBO K
30JI0TOI 3pe BceoO1Iero 310poBbs... OHU BCE BTO
nojyuyuiu... Ho, tem He MeHee, Jitoau 00JIEIOT OTHIOAb
He MEHbIIIEe, YeM paHbllle, a 0oJjiblie. JleTn poxaatroTcs
C yX€ 0CJIa0JIECHHOM MMMYHHOI CUCTEMOM; TIPUXOIS B
OOJIbHUILY WJIM KJIWMHUKY OTHOCUTEIbHO 3J0POBBIM,
YeJI0BEK BE€ChbMa CHWJIBHO PUCKYET MOKMHYTb MX B KOMIAHUM LIEJOTO psiaa
3a00J1eBaHUM, TOBOJBHO YaCTO MPUBOISAIIMX K CMEPTEJIbHOMY Mcxoay. U Bce
MOKET IIPOU30UTU TOJBKO OTTOIO, YTO YEJIOBEK MPOCTO MNOJABILINUT BO3AYXOM
ATUX «XpPaMOB 310pOBbsI». B 3TOI KHUTE aBTOP OOBSICHSIET MPUUYMHBI 3TOTO U
JAET MpeAcTaBIeHUEe 0 MeauLIMHe Oyayiiero. M 3HaHuS 3TOM MEAULIMHEI YK€
JEMCTBYIOT U PEaIbHbIC Pe3yJbTaThl MOATBEPKIAIOT NPABUJILHOCTH HOBOTO
nyTy. B 3TOM KHUTe aBTOP OOBSICHSIET, KaK padoTaeT XKMBOIM OPraHu3M, KaK U
MOYEMY BO3HUKAIOT OOJIE3HM U IATOJOTMU, MEXAHU3Mbl CKAHUPOBAHUS
OpraHusMa, METOAWKU ONpPeaeJICHUS TIEPBOIPUYMH 3a0071€BaHUI, CTPATETUIO
1 TAaKTUKY JIeYeHUS 00JIe3HENM U BOCCTAHOBJICHMSI OpraHM3Ma 10 3J10POBOro
COCTOSITHMSI, BIUIOTh IO TEHETUYECKOM KOPPEKLIMU OpraHu3ma.
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I'me KynuTh KHUTM HuKonas JlesanioBsa

3aka3aTh U NprUoOpecTu MOHOrpadun, COOPHUKM CTAaTEl U OTIAEIbHbIE
CTaTbU C BBICOKOKAYe€CTBEHHBIMM aBTOPCKUMU uiLmoctpauusamu, CD u DVD

B Poccuu

r. MockBa

= 3aka3 «KHura nouroii» ten. +(916) 217-53-41, alles67@mail.ru, Mpuna.
3aka3 «KHwura mmouroii»: Ten. +(495) 685 1029, ival84@post.ru, 129323,

. MockBa, a/s 1,

IWCKM C ayIro U BULIEO 3aIUCSIMM JIEKLIVI U BBICTYILIC-
HUI akagemuka Hukosas JleBaioBa, njakaTbl U He-
KOTOpbIe U3AaHUsI APYTUX aBTOPOB, MOXXHO B MHTep-
HeT-MarasnuHe www.levashovbook.ru nim B nepeun-
CJICHHBIX HIDKE OpPTaHU3aLMSIX Uy JOOPOBOJIBHBIX pac-
MPOCTPAHUTENICH. DTOT CITMCOK ITOCTOSIHHO U JOBOJIb-
HO aKTMBHO MEHSIETCSI M IMOIOJHSIETCS, IIO3TOMY Ca-
MYIO HOBYIO U TOUHYIO MH(OPMALIMIO MOXHO MOJY-
YUTh TOJBKO Ha o(guUUaJbHOM caliTe aBTopa —
www.levashov.info (111 Ha KOonuUsIX 3TOro cata — 3ep-
Kayax), B paszneiae OObsiBJIEHUS.

Haranp4.

KnuxHas sspmapka B ¢/K «Onumnuiickuii», Metpo «IIpocriekt Mupa»,
OnuMmmnuiickuii mp., 1. 16, toproseie Mecta 131 (3-11 oT.).

KHuxHbili KIIy0 B ¢/K «Onumnuiickuii», Metpo «IIpocnekt Mupa»,
Omammiiickmii iip., 1. 16, KoBpoBbIit 3a1, ToproBoe Mecto 27-28 (1-ii oT.).
Odwuc mpomax”™ +(495) 685 1029.

Apmapka «LleHTpanbHasi», BapuiaBckoe ui., 1. 9, Metpo «Tynbckas»,
TOProBbIi MaBMIIbOH «CaJloH npy3eit», Mecto 51553. Ten. +(495) 685 1029,

+(903) 271 8923.
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Pycckoe O01mecTEeHHOE JIBM)KeHue

Bo3poxkaeHue. 3onorou Bek

Pycckoe OOmectBeHHOe JIBuxkeHue «Bo3poxneHue. 3omo0Toii Bek»
CO3[1aHO 10 MTHULIMATHUBE PYCCKOr0 YYEHOTI0, aKaJeMUKA HECKOJIBKUX aKaae-
muii, Hukomnas JIeBamona. OTo MpoOeKT O Ka4eCTBEHHOMY MPpeoOpa3oBaHMIO
COBPEMEHHOTO Y€JI0BEeKa, MOABEPTraBIIErocs IIOCTOSTHHOMY 30MOMPOBAHMIO
Ha NPOTSIKEHUM MOCIEIHUX HECKOJIBKUX ThICSY JIET, B HACTOSIIEro Yeaose-
Ka PazyMHOTr0. DTOT IPOEKT CTABUT CBOEH 3aaueit Mpo0yXaeHe reHeTUYe-
CKOI ITaMSITU PYCCKOI'0 HapoJa U APYruxX KOPEHHBIX HapoaoB Poccun, BoccTa-
HOBJICHUE UCTUHBI O CJIABHOM IIPOIJIOM 3THUX HapO-
JIOB, 00 X POJIM B CO3MAaHNN BBICOKOPA3BUTOMN 3€M-
HOM MBUJIM3ALIN, IIPOLIBETABIIIEI HA HAILIEH TJIaHEe-
T€ MHOTME€ COTHHU ThICSY JIET. DTOT MPOEKT CTABUT
CBOEM 3amayei MokKasaThb JIIOASIM IyTb 3HAHUS —
€IMHCTBEHHBIN IMyTh, BEAYLIUN 10 IIyTU SBOJTIOLUHU, =4 N
€IMHCTBEHHBIN, KOTOPHI MO3BOJUT HAILIEU ILIABU- ,—;r

JIN3ALU TIEPEXKNUTHh TPATMYECKUM TYITMKOBBIN 3TAIl, B .
KOTOPBII HAC 3aBEJIM COLIMAIbHBIE TTapa3uThl — OaH- [ 3 on Q_Lo ﬁe K)»
JUTHI C OOJILIION KOCMUYECKOM JOPOTH.

IIpoekT «Bo3poxneHue. 301010l Bek» — 3T0 cyacTiMBast BO3MOXHOCTb
JUTS JIIOJIEN TTPOOYIUTHCS OT TYOMTEIBHOTO SBOTIOLIMOHHOTO «CHA», B KOTOPBIN
HaM IIOMOTJIM TIOTPY3UThHCSI Mapa3suTUUECKUE CUJIbI, U U3 KOTOPOIO HaM He
JAI0T BBIATU YK€ JOJAT0€ BpeMsl, T.K. «CISIIIIMMMW» MacCaMM Jierye yIpaBJisiTh
1 JIerde 3a0UpaTh y HUX UX SHEPIUI0, UX XKU3HEHHYIO CUITY, OCTaBJIsIsl B3aMEH
00JIe3HU, HEeCUYacThsl U cMepThb. «Bo3poxaeHnue. 3onotoit Bek» — 3T0 myTh
SBOJIIOLIMOHHOIO Pa3BUTHUS YEJIOBEYECTBA, KOTOPHIM, B KOHEYHOM MTOTE,
MO3BOJIMT €EMY BBDKUTb, TOCTUYb BBICOKOTO YPOBHS PA3BUTHUS, 3aHAThb JOCTOM-
HO€ MECTO B CEMbE pa3yMHBIX LIMBUJIM3ALIMIA Hallled BcesleHHOM 1 c4acTIMBO
>KWUTb MHOTME MWIINOHBI J1eT. Pycckoe ObiiectBeHHOe [IBrxkeHue «Bo3po-
XJeHue. 30710Toi Bek» — 3To0 Ha cerogHsILIHNM 1eHb €AMHCTBEHHAs peaslb-
Hasi BO3BMOKHOCTb IT0-HACTOSIIEMY ITOYYBCTBOBATh ce0s1 HemoBekoM PazyMm-
HBIM, Ha4aTh MBICJIMTh Pa3yMHO, ITOCTYIIaTh Pa3yMHO U OOPECTHU IMTPOCBETIIE-
HUe 3HAaHKWEM. DTO €IUHCTBEHHAs peajlbHasi BOSMOXHOCTb ITOHSTh OTBETCT-
BEHHOCTb, KOTOPYIO KaXKIbIil 4eJIOBEK HECET 1 3a ce0s1, 1 32 BCIO LIMBUJIM3A-
LIMIO B LIEJIOM; €IMHCTBEHHAsI BO3MOXXHOCTb CITACTU OT HEMUHYEeMOI rndenun

CC6H, CBOIO IMBWJIN3allNIO, CBOIO IINIAHCTY. ﬂBI/I}KeHI/Ie IpeacTaBJIACT coboit
O0ILIECTBEHHOE OOBEANHEHUE JIIOI[GfI, BHC 3aBUCUMOCTH OT UX ITOJIUTUYCCKUX

= A
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yOEXIECHUI, Y KOTOPBIX €CTb UICTUHHOE XXEJTaHUE U3MEHUTD CYILECTBYIOIIEE
MOJIOXKEHME K JIyUYLlIeMY; JIOACH, TOTOBBIX NEMCTBOBATh HE Paayu KOPHICTU U
CBOMX JIMYHBIX MTHTEPECOB, a BO UM cBOeli Bennkoil Haluu U c4acTIUBOTO
1 MUPHOTO OYIyLIETO CTPaHbl, 32 COXpaHEHME MJIAHEThI U €€ aKoaoruu. Ka-
KB YECTHBIM 4eJIOBEK, Y KOTOPOro O0JUT Aylia 3a Oyayllee CTpaHbl U
Oyaylliee HallluX JeTei, JOJDKEH MOHUMATh CBOIO JIMYHYIO OTBETCTBEHHOCTD
3a BCE MPOUCXOIAIIEE, a HE XXIAaTh KOIa KTO-TO IIPUAET 1 CASIAET BCE 3a HETO.
Ceityac yxxe HET BpeMEHM CIIOPUTH O HUYTOXHBIX MeJlouax, MPUILIO BpeMs
OTOPOCHUTH B CTOPOHY BCE TMYHbIC aMOMIIMU — HAa KOHY CyIb0a HAlLlMU, €€ Oy-
Jyliee 1 Jgaxe caMo e€ cyuiectBoBaHue. Uyxue boru u «uaeanbl» yxxe Mpu-
Besiu Poccuto Ha rpaHb KatacTpodsl. [1prBenn K ToMy, UTO €IMHBIN COLIATIb-
HBIJA OpraHMW3M HallM{d PYCOB IIPE€BPATUJICS BO MHOXECTBO MEJIbYalllInX
«OCKOJIKOB», MHOTHE 13 KOTOPbIX HE OOJIbIIE OMHOM CEMbH, a TIOPOI U OJHOTO
yeJI0BeKa, KOTOPBIM TOJILKO caM 3a ce0s1. UMeHHO 3TOoro u 100MBaJIMCh HAIIX
Bparu.

IToaToMy, Bce Te, KTO pe30HUpPYET C UHPOPMaLIUEeil, N3I0KEHHOU B KHUTE
«Poccus B KpUBBIX 3epKajiax» U KTO TOTOB AIEMCTBOBATh HA 0J1aro CBOEro Ha-
pona, a He TOJIBKO paay CBOEH JIMYHOM BbITO/bI, OTKJIIMKHYTCS HA 3TOT IIPU-
3bIB. [1puiinia mopa, YToObl KaxKIbIA PYCCKMMA YETOBEK Y KaXKbIM ITPeICTaBU-
TeJIb IPYTUX KOPEHHBIX HapoaoB Poccum, riepectan ObITh paboM U padoTaTh
Ha OJ1aro 4yxe3eMILEB, SIBHBIX U CKPBITBIX BparoB-pa3pyluuTeseii, a craj
CBOOOIHBIM Y€JIOBEKOM, CO3MIaIoIIM, HecyluM oJiaro ceoemy PO/ly, cBoe-
My HaPO/ly; ctats 61aroPO/HbIM.

HMHuTepHeT-cTpaHuiy JIBr>KeHUsI MOXKHO HAMTH T10 CAEAYIOLIMM aapecaM:

www.rod-vzv.net
www.rod-vzv.org
www.rod-vzy.info
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